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Editorden

Dokuz Eyliil Universitesi Denizcilik Fakiiltesi Dergisi’nin 2024 yili
Haziran sayisim1 degerli okuyucularimizin ilgisine sunuyoruz.
Dergimizin bu sayisinda dordii Ingilizce olmak {izere, toplam alt:
adet degerli calisma yer almaktadir. Bu sayida ‘karbonsuzlasmada
yol almak’, ‘yat turizm sirketleri icin yelkenli tekne secimi
kriterlerinin belirlenmesi’, ‘biiyiik krizlerin tiirkiye’deki konteyner
tasimaciligina etkisi’, ve ‘kapali mahal risk analizi ve tehlike algist’
konularinda denizcilik bilim alaninin farkli yonlerini ele alan
makaleler yer almaktadir.

Dokuz Eyliil Universitesi Denizcilik Fakiiltesi Dergisi’nin bu
sayisina degerli ¢aligsmalariyla katkida bulunan bilim insanlar1 basta
olmak {izere, dergi sekretaryamiza, derginin boliim editdrlerine,
Ingilizce editdriimiize, ¢ok degerli goriisleri ile dergimizdeki
calismalarin bilimsel kalitesini arttiran say1 hakemlerimize ve alanin
en degerli bilim insanlarindan olusan danisma kurulumuza
stikranlarimizi sunmay1 bir borg biliriz.

Editorler
Dog. Dr. Cansu YILDIRIM

Dog. Dr. Kapt. Burak KOSEOGLU



Editorial

We are pleased to be submitting June issue of 2024 to the interest of
our readers. This issue of our journal consists of six appreciably
worthwhile articles four of which are in English language. The
articles on various fields of maritime studies that have been included
in this issue discuss topics such as ‘navigating decarbonization’,
‘determining sailing boat selection criteria for yacht tourism
companies’, ‘impact of major crises on container shipping in
Tirkiye’, and ‘risk analysis of enclosed spaces and hazard
perception’.

We do owe many thanks indeed to the academics and scholars who
have contributed with their appreciable studies to this special issue
of Dokuz Eyliil University Maritime Faculty Journal, the section
editors of the journal, the foreign language editor, the reviewers of
this issue who have advanced the scientific quality of the studies
included in the journal with their invaluable contributions, and our
advisory board consisting of the distinguished academics.

Editor-in-Chief
Assoc. Prof. Dr. Cansu YILDIRIM

Assoc. Prof. Dr. Capt. Burak KOSEOGLU
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Research Article

NAVIGATING DECARBONIZATION: EXAMINING
SHIPPING COMPANIES’ FLEET MODERNIZATION
STRATEGIES WORLDWIDE"®

Ersin Firat AKGUL!
ABSTRACT

The shipping industry's heavy reliance on fossil fuels has significantly
contributed to global greenhouse gas emissions, necessitating urgent
decarbonization measures. In this context, the trend towards environmentally
friendly alternative fuels has accelerated and shipping companies has begun fleet
modernization such as retrofitting vessels to accommodate alternative fuel
systems or investing in new ships designed for specific alternative fuels. However,
there are contradicting approaches in practice on viable option(s) to decarbonize.
In this study, it is aimed to determine which strategies the shipping companies in
fleet modernization mainly prefer. In this context, the current news under the title
of "Shipping-Decarbonization" in the Thompson Reuters Refinitiv terminal has
been scanned to seek answers about the direction in which the preferences of
practitioners have evolved. Although there are different investment preferences, it
has been determined that companies are predominantly investing in ships with
methanol and LNG propulsion systems or retrofitting their existing fleets in this
area on their decarbonization journey. Based on the analysis, this study aims to
provide valuable insights for policymakers and industry stakeholders especially
on identification of preferred alternative fuels in order to customize incentives and

regulations aimed at encouraging the adoption of these particular alternative
fuels

Keywords: Shipping, Fleet Modernization, Alternative Fuels, Decarbonization.

* The earlier version of this paper was presented in 1st International Maritime and
Logistics Conference on 22-23 September 2023 in Zonguldak, Tiirkiye.

! Bandirma Onyedi Eylul University, Maritime Faculty, Department of Maritime
Business Administration, eakgul@bandirma.edu.tr, ORCID: 0000-0002-2208-
0502.
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KARBONSUZLASMADA YOL ALMAK: DUNYA CAPINDA
DENIZCILIK SIRKETLERININ FILO MODERNIZASYON
STRATEJILERININ INCELENMESI*

0z

Denizcilik sektoriiniin fosil yakitlara olan bagimliligi, kiiresel sera gazi
emisyonlarma dnemli dlgiide katkida bulunmus ve acil karbonsuzlagtirma
onlemleri alinmasini gerektirmistir. Bu baglamda, ¢evre dostu alternatif yakitlara
yonelik egilim hiz kazanmis ve denizcilik sirketleri, gemileri alternatif yakit
sistemlerine uygun hale getirmek veya belirli alternatif yakitlar icin tasarlanmag
yeni gemilere yatirim yapmak gibi filo modernizasyonuna baslamistir. Ancak,
karbonsuzlastirmaya yonelik uygulanabilir secenek(ler) konusunda uygulamada
celiskili yaklagimlar bulunmaktadwr. Bu ¢alismada, filo modernizasyonunda
denizcilik sirketlerinin agirlikli olarak hangi stratejileri tercih ettiklerinin
belirlenmesi amag¢lanmaktadir. Bu kapsamda Thompson Reuters Refinitiv
terminalinde "Shipping-Decarbonization" bashgi altinda yer alan giincel
haberler taranarak uygulayicilarin tercihlerinin ne ydnde evrildigine dair
cevaplar aranmistir. Farkli yatirum tercihleri olmakla birlikte, sirketlerin
karbonsuzlastirma yolculugunda agwrlikly olarak metanol ve LNG tahrik sistemli
gemilere yatirnm yaptiklari veya mevcut filolarimi bu alanda gii¢lendirdikleri
tespit edilmistir. Bu c¢alisma, ozellikle tercih edilen alternatif yakitlarin
belirlenmesi ve bu alternatif yakitlarin benimsenmesine yédnelik tesvik ve
diizenlemelerin uygulanabilmesi icin politika yapicilar ve sektor paydaslart igin
degerli bilgiler saglamayr amaclamaktadir

Keywords:  Denizcilik,  Filo  Modernizasyonu,  Alternatif  Yakitlar,
Dekarbonizasyon.

1. INTRODUCTION

Cargo ships are used to deliver nine out of ten traded items
worldwide. The globalized society we live in today would not exist without
shipping. However, the cargo ships required to travel tens of thousands of
miles each day and consume outrageous amounts of fuel in order to
transport products around the world. When ships, which are the sole
element of maritime transportation, are compared with other transportation
modes, although less carbon dioxide is emitted per ton-mile, the ecological
impact is considerably higher due to the size of the scale. The fuel isn't the
typical fuel that we use in our daily life. It is referred to as bunker fuel.
Every ship in the world utilizes a liquid that resembles tar because it is
inexpensive, but this cost has a significant drawback. It is extremely
hazardous and filthy.
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International Maritime Organization (IMO) as an international
regulatory authority updated the International Convention for the
Prevention of Pollution from Ships 73/78 (MARPOL) in 1997. The
creation of MARPOL Annex VI, or Supplemental VI Regulations for the
Prevention of Air Pollution from Ships, is the significant outcome of this
amendment. However, MARPOL Annex VI initially mainly addressed
rules and processes for designating NOx and SOx emission control areas,
as well as emission control of air pollutants, NOx and SOx, and volatile
organic compounds. The IMO did not incorporate marine greenhouse gas
(GHG) emission mitigation into its regulatory framework until 2011.

The primary GHG, CO,, is mostly responsible for the promotion of
global warming. The ships are responsible for around 3% of global CO,
emissions. For comparison, the maritime industry would be the sixth-
largest global emitter of CO, if it were a nation (ahead of Brazil and
Germany) (Balcombe et al., 2019). For the maritime industry to become
decarbonized, time is running out. Consequently, countries decided on
"indicative checkpoints" to decrease the total annual GHG emissions from
international shipping by at least 20%, with a target of 30% by 2030, and
by at least 70%, with a target of 80% by 2040, in comparison to 2008 (Saul,
2023). In the face of these developments, more environmentally friendly
alternative fuels stand out as the fastest and most reasonable solution.
However, companies have different preferences in this regard.

International official meetings on reducing carbon emissions and
decarbonization are held on many different platforms. However, the date
that stands out as an important meeting with the decarbonization agenda in
the post-pandemic period was the United Nations Climate Change
Conference of the Parties (COP26), which was held in Glasgow, Scotland
from October 31 to November 12, 2021. This meeting was of great
importance for global climate change negotiations and determination of
climate policies. Decarbonization was also discussed as an important
agenda item at this meeting. COP26 provided a platform for participating
countries to update their climate targets and present more comprehensive
decarbonization plans. Countries committed to move towards
decarbonization through steps such as setting net zero emission targets and
reducing fossil fuel-based energy production (BBC News, 2021). Until a
consensus is reached in the industry, leading companies from different sub-
sectors in the industry are trying to provide what is expected with different
solutions.
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Accordingly, it is aimed to evaluate the fuel strategies adopted by
companies in line with the decarbonization journey. Therefore, COP26,
which is an important official meeting with the decarbonization agenda in
the post-pandemic period, was taken as a reference point in this study, and
the news on what kind of steps companies took regarding alternative fuels
in the maritime industry within the scope of decarbonization between
November 2021 and June 2023 were scanned in the Thomson Reuters
Refinitiv terminal. It is mainly aimed to determine what kind of strategies
the industry participants have adopted for alternative fuels without making
comparisons using technical terminology as much as possible. The
scanning consisted of two stages. In the first stage, 130 news were listed
as a result of filtering for company investments in alternative fuels. In the
second stage, the filtered news were analyzed in detail and the news on
company investments in Ammonia, Methanol, Hydrogen and LNG were
included in the second section. Within the scope of combating climate
change, there are various initiatives in the maritime industry as in other
industries. Among the technologies developed, propulsion systems that
enable the use of various alternative fuels such as Liquefied Natural Gas,
Hydrogen, Ammonia, Marine Biofuels as well as synthetic fuels with
reduced sulfur content other than the traditionally used Fuel Oil and Diesel
Oil are being developed. Within the scope of combating climate change,
these alternative fuels stand out due to their low emission values compared
to conventional fuels and are frequently discussed in the existing literature
(e.g. Al-Enazi et al. 2021; Balcombe et al. 2019). From the practitioners'
point of view, it is seen that R&D studies are mainly focused on these fuels,
and as emphasized in this study, large-scale investment projects for such
alternative fuels stand out. If there is an official and original document
shared as an attachment by the relevant company in the filtered news, the
information contained in this document has been taken into consideration.
The filtered news were also searched on the relevant company's own
website. The news shared by some third-party news agencies (e.g.
MarketLine), which are among the data providers of the terminal, were re-
searched on google and the news in public and reliable news bulletins were
taken into consideration. Since accessing the news from such agencies is
paid, this approach was adopted in order to be able to cite the news and
make them accessible to the readers of this study.
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2. INTERIM STEPS TOWARD A SUSTAINABLE FUTURE
IN SHIPPING INDUSTRY

Decarbonization requires substantial investments in green
technologies and alternative energies. However, shipping companies are
still waiting for "real green" fuel alternatives as part of the industry-wide
push toward decarbonization. While many other fuels, such as methanol,
hydrogen, and ammonia, and electric-powered ships are being explored,
more and more ships are already switching to LNG (liquefied natural gas).
Industry giants like Hapag-Lloyd are depending on technology to fill the
gap until these new fuels are accessible. The corporation intends to become
CO;-neutral as early as 2045 and has purchased twelve new ships that will
be propelled by LNG. The company issuing the green bond has received
support from Deutsche Bank. Hapag-Lloyd may cut its short-term CO;
emissions by up to 20% with just twelve ships. Even for a prosperous
shipping firm, the investment expenditures of two billion euros are not
insignificant, but the ships might gradually be upgraded to CO;-neutral
propulsion technologies (Deutsche Bank, 2022). States are involved in this
as well as financial institutions. For example, Japan's minister of industry,
Yasutoshi Nishimura, stated at a ministerial meeting of the Asia Zero
Emission Community (AZEC) that Japan's government has committed to
supporting ASEAN countries financially and technologically to help them
accelerate their efforts to address climate change and decarbonize their
economies. In an effort to reduce its reliance on filthy, conventional fossil
fuels like coal and oil, Japan aims to become the world's leading hydrogen
economy (Obayashi and Golubkova, 2023).

The world needs intelligent solutions to address the present climate
concerns. The maritime industry is experimenting with several fuels to cut
carbon emissions and satisfy standards established by the International
Maritime Organization.

2.1. Methanol

When compared to typical marine oil, methanol as fuel can reduce
emissions of SOx, particulate matter (PM), NOx, and CO; by up to 80%
and about 15%, respectively (MOL, 2023b). However, methanol requires
cargo tanks that are 2.5 times bigger than the ones they now have since it
operates more efficiently than marine gasoil (MGO). Methanol has a low
flash point, is poisonous, and is flammable. Additionally, methanol vapor
dispersion and cloud behavior must be considered, and additional safety
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measures must be adopted. Last but not least, green methanol is still not
widely accessible at the level needed by the industry (Bureau Veritas,
2023).

It was observed that leading market players in Europe and Asia have
been very aggressive in investing in methanol propulsion vessels. Maersk
has purchased 19 ships that are capable of handling methanol on the
European side in order to meet its goal of delivering 25% of all maritime
transport with green fuels by 2030. The Danish shipping company aims to
have zero net greenhouse gas emissions by 2040 (Birkebaek, 2023). Greek
shipowner Danaos Corporation, which has a fleet of 77 containerships, has
ordered four containerships with a capacity of 7,200 twenty-foot
equivalent unit (TEU) (Danaos Corporation, 2022).

Speaking of container lines, a collaboration agreement between
China State Shipbuilding Corporation and France's CMA CGM Group
would result in the construction of 16 massive container ships worth over
21 billion yuan (about 3 billion U.S. dollars). It establishes a new record
for the largest single order ever placed for the construction of container
ships in China. It consists of 12 container ships with a capacity of 15,000
TEU that run primarily on methanol (Zishuo, 2023).

It was observed that RoRo companies are also active in some
respect. For instance, two hybrid cargo ships have been designed and
ordered by Stena RoRo on behalf of Stena Line from the Chinese shipyard
CMI Jinling in Weihai. The ships have been designed to meet future
environmental criteria, such as employing batteries as a future form of
propulsion and can run on methanol or conventional fuel (Stena RoRo,
2023).

Moreover, there have been concrete steps that European small
tonnage shipowners, especially those responsible for large fleet
management, are not lagging behind in this regard. For instance, one of the
top shipping corporations in Europe, Vertom, is collaborating with Thecla
Bodewes shipyards in the Netherlands on a proposal to construct a series
of six LABRAX vessels, each measuring 7,000 DWT and powered by
diesel and electricity and design which is able to convert methanol fuel or
hydrogen power to adapt current decarbonization efforts (Vertom, 2022).

Also, players in tanker market seem to be active. For example, the
first methanol-powered new build ship from Chinese builders Guangzhou
Shipyard International (GSI) has been delivered to Proman Stena Bulk.
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Methanol manufacturer Proman and tanker shipping operator Stena Bulk
have partnered to become Proman Stena Bulk. Six methanol-powered new
build vessels are being built by GSI for Proman Stena Bulk and Proman.
The new Stena Pro Patria, a 49,990 dwt IMO-II MeMAX dual-fuel mid-
range (MR) tanker, is now getting ready for commercial service (Stena
Bulk, 2023).

On the Asian side, the news that the leading players in the container
market have joined the bandwagon has been widely shared recently. For
instance, Ocean Network Express (ONE) has awarded contracts to
Hyundai Heavy Industries and Nihon Shipyard for the building of ten very
large container ships (VLCS). According to the agreements, Nihon and
Hyundai would each build five VLCS with a nominal capacity of more
than 13,700 TEUs. Delivery of the ships is expected for 2025 (ONE, 2022).
Moreover, the third methanol-fueled chemical tanker, Grouse Sun, has
been delivered to Japanese shipping firm Nippon Yusen Kabushiki Kaisa
(NYK) Line. Grouse Sun has a dual-fuel engine that can run on both heavy
fuel oil and methanol. Additionally, the ship includes revolutionary
technology that reduces NOx emissions when utilizing methanol as fuel by
adding water to the fuel to lower its temperature during combustion. As a
result, the ship doesn't require an exhaust gas recirculation system (EGR)
or a selective catalytic reduction (SCR) device in order to meet the
demanding Tier III NOx emission standard set by the IMO and help
promote environmentally friendly transportation (NYK Group, 2022b).

A brand-new dual-fuel methanol carrier has been delivered to Mitsui
OSK Lines (MOL) at Hyundai Mipo Dockyard in South Korea. The ship,
Cypress Sun, has been built to run on both methanol and conventional
heavy fuel (MOL, 2023a). The largest container shipper in South Korea,
HMM Co., agreed to a 1.41 trillion won (US$1.1 billion) contract with two
regional shipbuilders to build nine methanol-powered container ships as
part of their attempt to become carbon neutral. (Yonhap News Agency,
2023).

There are similar developments in special purpose vessels. For
instance, a Multi-Carrying Vessel of P&O Logistics will soon be
transformed into a Cable-Laying Vessel. To assist it achieve the goals, the
company's recently redesigned vessel will be equipped with a state-of-the-
art battery system and a low fuel consumption engine architecture for
environmentally friendly methanol fuel (P&O, 2023).
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2.2. LNG

Typically, LNG is viewed as a viable marine fuel that will assist the
industry in achieving its objective of a 50% reduction in GHG emissions
by 2050. Meantime, LNG serves as a fuel that helps shipping achieve its
decarbonization targets in anticipation of hydrogen and ammonia
becoming economically feasible. LNG as a marine fuel typically results in
97% lower SOx, 97% lower particulate matter, 85% lower NOx, and up to
20 percent lower overall GHG emissions than ships powered by standard
fuel oil. Looking at the latest developments, Hafnia participated in the
decarbonization process with a different choice with the addition of four
LR2 type tankers with new built LNG propulsion system to its fleet
(Hafnia, 2022).

A dual-fuel, liquefied natural gas (LNG) VLCC, “Yuan Rui Yang”,
was built by Dalian Shipbuilding Industry Company (DSIC) in China and
delivered to shipping company COSCO Shipping (MarineLink, 2022). As
a temporary solution before the development of future emission-free ships,
Japanese shipping company Nippon Yusen Kabushiki Kaisha (NYK)
Group is placing LNG fuel. The company placed orders for the first large
coal carrier powered by LNG in the world in 2019, its first capesize bulk
carrier powered by LNG in 2021, four other LNG-powered capesize bulk
carriers in January 2022 and two LNG-fueled coal carriers in November
2022 (NYK Group, 2022c). Plumeria Leader, a pure car and truck carrier
(PCTC) that can travel across oceans using just LNG as the ship's primary
fuel, was delivered to NYK (NYK Group, 2022a).

NYK, MTI Co., Ltd., and Elomatic Oy have completed the concept
design phase of a new capesize bulk carrier and a very large crude oil
tanker (VLCC) as part of a project to construct an LNG-fueled vessel that
can be successfully converted to an ammonia-fueled vessel, or ARLFV, an
ammonia-fuel ready LNG-fueled vessel. The three companies are pitching
ARLFVs as the next step in the development of emission-free ships. They
will work with shipyards and suppliers of marine equipment to move
forward with designing a genuine ARLFV in the future. However, the main
challenge in designing and developing ARLF Vs is the need for greater fuel
tank capacity to keep endurance at the same level due to the lower energy
density of ammonia compared to LNG. This affects the space for cargo
loading, ship stability and hull strength depending on the need for a larger
fuel tank (NYK Group, 2022d).
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2.3. Hydrogen with Marine Fuel Cells

The development of hydrogen technology is essential to enabling
the widespread use of renewable energy sources like wind and solar
energy. Countries and companies have embraced green hydrogen as a
strategy to reduce GHG emissions, particularly from heavy industry. Green
hydrogen is a fuel created by channeling renewable electricity through
water to split the element from oxygen. However, the use of hydrogen still
faces numerous difficulties, much as offshore wind did twenty years ago.
It still costs a lot to produce, requires a lot of clean drinking water, which
is becoming increasingly limited in many areas, and transportation is still
difficult (Port of Rotterdam, 2023b).

Fuel cells offer a reliable method of creating low-carbon electricity
(Staffell et al. 2019), but additional infrastructure and system design are
required due to the low volumetric energy density and widespread
availability of hydrogen. The supply chain for hydrogen has emissions as
well, which must be taken into account even though hydrogen fuel cells do
not directly produce greenhouse gases. Only a small number of hydrogen
fuel cell ships are in operation. The “Viking Lady” was the first
commercial ship to use fuel cell technology for supplemental propulsion.
An LNG-powered diesel engine provided the ship’s primary propulsion,
and a fuel cell that ran on methanol or hydrogen provided backup (with
reconfiguration). This technology completely eliminated SOx, reduced
NOx by 85%, and reduced CO» by 20% (Balcombe et al., 2019).

An international order has been placed with Cochin Shipyard
Limited (CSL) for the first emission-free feeder container vessel ever. In
the end, green hydrogen will be used to power the ship's hydrogen fuel
cells. The order for the design and construction of two zero emission feeder
container vessels, with an option for two further vessels, has been obtained
from M/s. Samskip Group, a worldwide logistics solution provider. These
ships, which can accommodate 365 high-cube containers each measuring
45 feet long, are designed to service the European market, which has a high
demand for environmentally friendly shipping options. Each vessel is
anticipated to reduce CO; emissions by about 25,000 tons annually while
operating in zero-emission mode. By utilizing green shore power at the
ports, they will also accomplish zero emission operations (ANI News,
2023).
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On April 20, 2023, the Port of Rotterdam, Europe's largest seaport
and HGK Shipping, the largest inland waterway shipping firm in Europe
inked a long-term partnership agreement to develop sustainable concepts
for inland waterway services leading to and from seaports. The article
largely focuses on the energy revolution, hydrogen logistics, and lowering
CO; emissions through the employment of novel motor concepts and
digitalization (Port of Rotterdam, 2023a).

2.4. Ammonia

Since ammonia does not produce CO, when it is burned, it has
become more popular as a fuel that has the potential to dramatically lower
greenhouse gas (GHG) emissions in the maritime industry (Inpex
Corporation, 2023). However, due to safety issues and associated costs,
industry players have expressed doubts about the viability of using
ammonia as a bunkering solution.

With a main engine from MAN and a bridge system from
Kongsberg, the Aurora Class ships of Hoegh Autoliners to transport up to
9,100 cars, will be a remarkable development in the PCTC segment to
acquire ammonia and methanol ready notations of DNV. 1500 square
meters of solar panels were incorporated into the vessel's design.
Additionally, while in port, the Aurora will be prepared to accept electric
shore power for zero emission operations (Hoegh Autoliners, 2022).

In the same segment, the Grimaldi Group placed an order for five
additional Ammonia-Ready Pure Car & Truck Carriers (PCTC), bringing
the total expenditure to more than USD 630 million. The RINA Ammonia
Ready class marking will be applied to the new ships, indicating that they
may be converted to run on ammonia as a substitute, carbon-free fuel.
Additionally, they will be built to allow for cold ironing using shoreside
energy supplies, which is a greener option to burning fossil fuels while in
port. Thanks to innovations in design and state-of-the-art engines and
systems, their CO, emissions per cargo unit transported index will be 27%
lower than that of earlier generations of ships (Grimaldi, 2023a), and in
May 2023, the option for two another sister ships was eventually exercised
(Grimaldi, 2023b). It has been observed that ammonia propulsion systems
are also preferred in LNG carriers. An ocean-going liquefied gas carrier
was built in partnership by Mitsui OSK Lines, Tsuneishi Shipbuilding, and
Mitsui E&S Shipbuilding. Ammonia will be used as the primary fuel for
the vessel being built under the joint project (Shen, 2022).
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3.IN UNITY, THERE IS STRENGTH

There is no doubt that whatever alternative fuel is needed, it
becomes very important that the supply chain of the fuel in question is
robust. Finding a consistent supply of cleaner fuels is one of the firms'
major issues as they move away from diesel, which has led the corporations
to find alternative solutions. It is also essential that the manufacturers of
the technological products needed are integrated into the system. It has also
been observed that there are collaborations between shipping companies
investing in this field and stakeholders such as system designers,
machinery manufacturers and various suppliers.

To hasten the production of eco-friendly marine fuels, Maersk has
agreed to a strategic partnership with US-based project creator Carbon
Sink. Carbon Sink will construct eco-friendly methanol production
facilities in the US in accordance with the letter of intent (LOI)
arrangement made in this regard. Maersk intends to purchase the total
volume from the project and has options for the output from further Carbon
Sink facilities that will be built at different locations (Ajdin, 2022). Maersk
is presently collaborating with eight strategic partners, including Carbon
Sink, to deliver green fuel for the 19 methanol-powered boxships it has
ordered thus far. In this regard, Maersk and the Spanish government
worked together earlier this month to research the nation's large-scale
manufacturing of green fuels. According to estimates from the Spanish
government, the project will require an investment of around 10 billion
euros ($9.75 billion), and Spain may participate as a strategic investor
(Reuters, 2022c¢). A memorandum of agreement for a green methanol
marine fuel project in the Shanghai port has been signed by Maersk and
Shanghai International Port Group. Such collaborations to address the
supply concerns of the Maersk group, which is preparing for a major
overhaul of its fleet, is also expected to have a very strategic impact for the
other parties to the agreement. Accordingly, the owner of the busiest
container port in the world, Shanghai International Port Group, expects to
establish itself as a major regional hub for the bunkering of green methanol
fuel (Maersk, 2023).

Maersk also cooperates with engine manufacturers as part of its
strategies to achieve its goals. For instance, six methanol engines will be
delivered to MAN Energy Solutions by Hyundai's shipbuilding division
(HHI-SBD) and placed on container ships made for Maersk. According to
the agreement, the company will provide six 17,000 TEU container ships
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with MAN dual-fuel main engines. Green methanol is intended to power
the engines (MAN Energy Solutions, 2022). Winterthur Gas & Diesel
(WinGD) will supply methanol engines for boxships owned by Cosco
Shipping Lines. Four 16,000 TEU container ships that will be constructed
at Cosco Shipping Heavy Industry (Yangzhou) will receive the methanol-
fueled from the company (WinGD, 2023).

CMA CGM joins the Grtgaz-led Jupiter 1000 Project, France's first
industrial demonstration of the production of hydrogen and e-methane.
Creating hydrogen and e-methane from renewable energy to support the
creation of low-carbon solutions hoping to hasten the pace of its fleet's
switch to new, extremely low-carbon fuel sources by taking part in the
project (CMA CGM, 2022). In an effort to create the sustainable marine
fuel, CMA CGM and energy company Engie intend to begin producing
biomethane in France in 2026. The French companies intend to construct
a facility near the port of Le Havre that will use wood waste to annually
produce 11,000 tons of biomethane (Reuters, 2022b).

Ammonia agreements are also available. For example, Yara of
Norway and Azane Fuel Solutions have partnered to build a network of
bunker ports across Scandinavia so that ships may receive marine fuel that
has no carbon (Reuters, 2022a). In addition, a project to construct a cargo
ship that runs on green ammonia will be collaborated on by Green NortH2
Energy Oy, Wartsila Corp, and Meriaura Oy, a Finnish marine logistics
firm. The vessel, which will have modular multifuel main engines provided
by Wartsila, will be ordered and operated by Meriaura in accordance with
the conditions of a recently signed contract of intent. On the other hand,
green ammonia fuel will be provided by Green NortH2 Energy (Shumkov,
2022).

4. DISCUSSION AND CONCLUSION

It is aimed to provide insights into the evolving landscape of fleet
modernization strategies for alternative fuels in the shipping industry,
which in the global effort to combat climate change. As the urgency to
reduce GHG emissions, shipping companies are actively exploring various
approaches to decarbonize their operations. However, due to the wide
variety of sizes and types of ships in the shipping industry, it is challenging
to come to an agreement on decarbonization laws and policies. A
corporation in one nation may own ships, yet the owner may be a foreign
national. They could also be run by a business in another nation and
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registered in a different nation (that nation's flag country) (Dong et al.
2022). Yet, there is a definite trend toward eco-friendly alternative fuels,
which reflects a shared commitment to sustainability. It has been
determined within the scope of this study that companies in the liner
shipping, especially container lines, have serious investments in this
context. The strategies used by the companies, whether through the
retrofitting of current ships or the investment in new ships specialized for
certain alternative fuels, are illustrative of a dynamic industry aiming to
comply with global decarbonization goals.

Current developments show that emission regulations will lead to
significant technological changes in the industry. Although there are
different alternatives, each has different barriers to general acceptance in
terms of cost and resources. Decarbonization of the industry requires
addressing a multitude of issues and developing a multifaceted and
inclusive policy from all sub-components of the industry, as it is clear that
there is no single right way (Mallouppas and Yfantis, 2021). It is critical
that there be consistent guidelines for all market participants in addition to
the development of alternative fuels and engines. The solution lies in using
alternative fuels whose combustion emits little to no greenhouse gases
because massive ships cannot be run electrically like vehicles, and even
slower sailing or better ship operations will not result in the necessary CO»
savings. However, availability of cleaner fuels continues to be an issue,
also lacking is the infrastructure for loading and fueling ships along the
commerce routes (Deutsche Bank, 2022). Engine and ship designers are
required to provide fully green solutions, according to a speech made by
Haralambos Fafalios, chairman of the Greek Shipping Co-operation
Committee (GSCC), at an annual conference in London at the start of 2023.
It was also emphasized that, until safe alternative fuels are widely available
in the long run, a simple inducement like a fuel charge as a medium-term
strategy is needed. In an effort to find new alternatives to dirtier bunker
fuel, the industry has been exploring a number of cleaner fuel sources
(Reuters, 2023). Also, an increasing collection of material that examines
the possibility of cleaner alternative fuels for the maritime transportation
industry is available, such as modern methods and technologies (e.g.
Bouman et al. 2017), and cleaner alternative fuels (e.g. Al-Enazi et al.
2021), but the research is still scarce.

Considering the analyzed news, ships with methanol and LNG
propulsion systems are prioritized more by companies within the scope of
the decarbonization efforts of the industry. In fact, by 2050, methanol and
LNG are predicted to occupy the largest market shares for alternative
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bunker fuels in Fujairah, based on the outcomes of an online poll conducted
during the FUJICON forum (Lerh, 2023). Although developments in
biofuels have also been identified, it has been observed that they are still
in their infancy and research and development phases are still ongoing.
Nevertheless, it should be emphasized that some of the leading container
lines have made serious moves in this area.

An important issue related to this topic is that decarbonization
process of the industry provides significant opportunities for the national
economies. For instance, new building investments spurred by emission
regulations certainly generate a significant economic impact for countries
especially with a large share of the world's shipbuilding activities. South
Korea, with its highly developed technological competitiveness in the face
of high value-added, environmentally friendly shipbuilding orders, has
boosted its global market share to 37%. Korea's market share increased by
4% to 37% in 2022 due to the 22% drop in global orders over the previous
year. In terms of fuel type, over 92% of Korea's orders are for LNG-fueled
carriers, which are followed by methanol- and LPG-fueled carriers,
respectively, at 5% and 3%. Specifically, Korean shipbuilders accounted
for the majority (54%) of worldwide orders for LNG-fueled carriers,
leading the market share (MOTIE, 2023). From this perspective, it also
offers an important window of opportunity for the Turkish shipbuilding
industry. In addition, developing policies that provide added value from all
logistics processes, especially transportation and storage systems related to
supply of cleaner fuels mentioned, will make a significant contribution to
the national economies.

Last but not least, there is a huge financial challenge associated with
decarbonizing the industry. Many shipping companies struggle to secure
the necessary funding for these initiatives since swapping to cleaner fuels
or technologies frequently necessitates sizable upfront costs. Furthermore,
uncertain investment returns, restricted access to affordable capital, a lack
of sufficient investment incentives, high development costs for
infrastructure, technology-related risks, volatile market and fuel prices,
competitive pressures, and a lack of uniform regulations could be other
challenges that could be taken into consideration in future studies. In order
to make sustainable practices financially viable and desirable for the
shipping industry, it will be necessary to address these complex issues and
develop  supportive  governmental frameworks, industry-wide
collaboration, and new finance options.
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YAT TURIZM SIRKETLERI iCiN YELKENLI TEKNE
SECIMI KRITERLERININ BELIRLENMESI

Ozan Hikmet ARICAN!
OZET

Deniz turizmi, Tiirkiye'de giderek daha onemli bir sektor haline
gelmektedir. Ozellikle Covid-19 salgini sonrasinda insanlar sosyal etkilesimden
uzak yasam alanlarina yonelmeye baslamislardir. Bu egilim, ézellikle karavan ve
yelkenli tekne gibi araglara dogru yogunlagsmistir. Yat sinifi tekneler genellikle
yiiksek maliyetli olarak bilinirken, yelkenli tekneler motorlu yatlara kiyasla daha
ekonomik ve orta gelir diizeyine sahip kisilere daha uygun bir deniz araci olarak
goriilebilir. Bu tip deniz araglarindaki uygun maliyetlere turizm sirketleri de
biiyiik ilgi gostermektedir. Ozellikle yelkenli teknelerin turizm sirketleri tarafindan
isletilmesinde hizli bir artis gozlemlenmektedir. Ancak, sirketler i¢in en uygun
yelkenli teknenin secimi bir problem olarak karsimiza ¢ikmaktadir. Ciinkii yelkenli
tekne segimlerinde ¢ok sayida marka ve tercih kriteri bulunmaktadwr. Caligmanin
amaci yelkenli teknelerin segiminde belirleyici énemli kriterlerin belirlenerek
turizm yetkililerine referans bir veri akist saglamaktir. Bu problemin ¢éziimii i¢in
sektorel bazda arastrmalar yapilmis ve ikinci el yelkenli tekne seciminde
belirleyici olan ana kriterler arasinda ekonomik faktorler, konfor, kullanim
kolayligi ve tekne malzemesi yer aldigi tespit edilmistir. Bu ana kriterler, deniz
turizmi sirketleri i¢in en uygun ve tatmin edici yelkenli teknenin/teknelerin
se¢ilmesinde belirleyici olabilmektedir. Bu konuda yapilan ¢calismada, ¢ok kriterli
karar verme yéontemlerinden en yaygini olan Bulanik AHP yontemi kullaniimigtir.
Uzmanlardan alinan verilerle yelkenli tekne seciminde en énemli ana kriterler
‘kullanim kolayligi ve materyal’ olarak tespit edilmistir. Yelkenli tekne se¢iminde
en onemli alt kriterler 'makine markasi', 'arma yapist ve durumu', 'velken alani ve
adeti', 'fiber durumu', 'yelken tiirii’ oldugu sonucuna ulasimistir. Bu kriterler ile
yelkenli tekne se¢iminde kullanim agisindan kolaylik ve teknenin malzeme
yapisimin saglamligi konusunda bilgilerin se¢im tercihinde dnemli oldugunu
gastermektedir. Bu bulgular, yelkenli tekne isleten turizm firmalarina daha bilingli
ve éncelikli tercihler yapmalari icin rehberlik edecektir.
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DETERMINING SAILING BOAT SELECTION CRITERIA
FOR YACHT TOURISM COMPANIES

ABSTRACT

Marine tourism is becoming an increasingly important sector in Turkey.
Especially after the Covid-19 epidemic, people started to turn to living spaces
away from social interaction. This trend is particularly concentrated towards
vehicles such as caravans and sailboats. While yacht class boats are generally
known to be high cost, sailboats can be seen as more economical and more
suitable for middle-income people compared to motor yachts. Tourism companies
also show great interest in the affordable costs of this type of marine vehicle. There
is a rapid increase especially in the operation of sailboats by tourism companies.
However, choosing the most suitable sailboat for companies remains a problem.
Because there are many brands and preference criteria when choosing a sailboat.
The aim of the study is to provide reference data to tourism authorities by
determining important criteria in the selection of sailboats. To solve this problem,
sectoral research has been carried out and it has been determined that the main
determining factors in choosing a second-hand sailboat include economic factors,
comfort, ease of use and boat material. These main criteria can be decisive in
choosing the most suitable and satisfactory sailing boat(s) for marine tourism
companies. In the study conducted on this subject, the Fuzzy AHP method, which
is the most common multi-criteria decision-making method, was used. With the
data received from experts, the most important main criteria in choosing a
sailboat have been determined as 'ease of use and material'. It has been concluded
that the most important sub-criteria in sailboat selection are 'machine brand', 'rig
structure and condition', 'sail area and quantity’, 'fiber condition' and 'sail type'.
These criteria show that information about ease of use and the durability of the
material structure of the boat are important in choosing a sailboat. These findings
will guide tourism companies operating sailboats to make more conscious and
prioritized choices.

Keywords: Yacht Tourism, Sailing Boat, Marine Management,
Marine Transportation and Management, Marine Transportation.

1. GIRIS

Turizm, insanlarin farkli cografi bolgelere seyahat ederek yeni
yerler kesfetmelerini, kiiltiirel deneyimler yasamalarini ve dinlenmelerini
saglayan bir endiistridir. Turizm sektorii, konaklama, yeme-igme, ulagim,
eglence ve diger turistik aktiviteler gibi cesitli hizmetler sunar. Hem yerel
ekonomilere katki saglayarak istihdami artirir hem de Kkiiltiirler arasi
etkilesimi tesvik eder. Turizm aym1 zamanda dogal ve tarihi giizellikleri
koruma ve stirdiiriilebilir bir sekilde kullanma gerekliligini de beraberinde
getirir. Glinlimiizde turizm, diinya genelinde milyonlarca insan i¢in 6nemli
bir endiistri haline gelmistir ve siirekli olarak gelismekte ve degismektedir.
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Diinya Seyahat ve Turizm Konseyleri verilerine gore 2023 yilinda turizm
sektorii diinya c¢apinda 245 milyon kisiye istthdam sagliyor ve bu da
kiiresel istihdamin %8,5'1 anlamina gelmektedir (WTTC, 2023). Sektor,
kiiresel GSYIH’nin %9,8'ini olusturan yaklasik 6,5 milyar ABD dolari
tutarinda ekonomik faaliyet tiretmistir. Tiirkiye, 20 milyondan fazla turist
¢eken en {inlii destinasyonlardan biridir. 21. ylizyilin baslarinda insanlar
0zel ilgi turizminin bazi tiirlerine yonelmeye baglamiglardir. Bunlardan en
popiiler olanlarindan biri de yat turizmidir. Yat turizmi biiyiik 6l¢iide
geliserek turizm faaliyetleri igerisinde 6nemli bir rol oynamaya baglamig
ve yeni is firsatlar1 yaratirken genel ekonomiye daha fazla gelir saglamigtir
(Sariisik vd. 2011). Yat turizmindeki yelkenli tekneler, Tiirkiye'deki deniz
turizminin 6nemli bir bilesenini olusturmaktadir. Son yillarda, 6zellikle
yelken sporuna olan ilginin artmasiyla birlikte, yelkenli teknelerin
popiilerligi yiikselmektedir. Tiirkiye'nin deniz turizmi altyapisi, yatirimlar
ve uluslararas1 etkinliklere katilim gibi faktorlerle desteklenerek stirekli
olarak gelismektedir (Turizme Bakis, 2023). 2023 itibariyla Tiirkiye'deki
deniz turizmi verileri, yelkenli teknelerin ve diger deniz araglarinin artan
taleplerini yansitmaktadir. Bu durum, iilkede deniz turizmi sektdriiniin
hem ekonomik hem de turistik anlamda giiglenmeye devam ettigine isaret
etmektedir. Tablo 1°de yat smifi teknelerin gesitleri ve 2023 yilina ait
sayilar1 verilmistir.

Tablo 1: 2023 Yilina Ait Tiirkiye’de Bulunan Tekne Sayisi

Bavras
Tekne Tiirii Tekne Sayisi ayragt

Tiirk Bayrakli Yabanci Bayrakli
Motor Yat 5.555 2.850 3.205
Katamaran 1.150 451 527
Yelkenli Tekne 9.305 2.254 5.049

Kaynak: T.C. Kiiltiir ve Turizm Bakanlig1, 2023.

Yillara gore yat filolarindaki hizli gelismeler oldugunu sektor
raporlarindan anlagilmaktadir. Tirk Loydu tarafindan yayinlanan yillik
sektor raporlarina istinaden yat sinifi teknelerin yillara gore artisi belirgin
bir sekilde goriilmektedir. Sekil 1°de 2020-2023 arasindaki Tiirk Bayrakl
Yat smifi® teknelerin sayisal grafigi verilmistir.

2 Yat smifi tekne kavramini Tiirk Loydu (TL) 14 metre ve iistii yatlar igin
kullanmaktadir.
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Yillara gore Yat sayisi
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Sekil 1: 2000°den 2023 Yilina Kadar Olan Yat Sayisinin Grafigi
Kaynak: Tiirk Loydu, 2023.

Yat sinifi teknelerin 2023 yil1 verilerine gore Tiirkiye’deki turizm
sirketlerinin diger iilkelerden siparis ettigi yeni insa yatlarin oransal olarak
ilke bazinda gosterimi Sekil 2’de verilmistir. En ¢ok tercih edilen iilke
Italya ve Hollanda olarak goziikmektedir.

Yat Siparisi

Almanya

Hollanda
17%

italya mHollanda mTiirkive mingltere mAlmanya

Sekil 2: 2023 Yilinda Tiirkiye’den Ait Yat Siparis Edilen Ulkeler
Kaynak: Kiiltiir ve Turizm Bakanligi, 2024.

Sekil 1’e gore yil bazindaki artis miktarma gore 2030 yilinda
Tiirkiye’deki yat sayisi takribi 6.700 adete ulasacaktir (Kiiltiir ve Turizm
Bakanligi, 2024). Yat turizminde Tiirkiye’de isletmeci, acenta ve otel
isletmeleri mevcuttur. Bu isletmeler kiyr seridinde turistik geziler
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diizenleyerek yerli ve yabanci turisti memnun etmeye odaklanmustir.
Isletmeciler 6zellikle yat tercihinde liiks yatlari tercih etmektedirler. Fakat
ekonomik kosullarin kétiilesmesiyle beraber yat isletmeciliginde daha
uygun fiyatlarda olan yelkenli teknelere yonelim artmigtir (Yat Turizm
Dernegi, 2023). Son dénemde, yelkenli teknelere olan talebin arttigina
yonelik  bir egilim goézlemlenmektedir. Tiirk Loydu Uygunluk
degerlendirme hizmetlerine gore 2022'de gergeklesen yeni yat satiglari,
2021' takiben 2006, 2007 ve 2008 yillarindan sonra besinci siraya
yiikselmistir. Ayrica arastirmalarda ikinci el yelkenli teknelerin yurt
disindan Tiirkiye’ye getirilmesinin arttigini  gdstermektedir. Ikinci el
yelkenli teknelerin alimlarinin en ¢ok Hirvatistan oldugu belirtilmistir
(Gotosailing, 2024). Yelkenli teknelerin ¢esit olarak fazla olmasi sebebiyle
turizm isletmecileri tarafindan yelkenli teknelerin tercih edilmesi
konusunda sikinti ¢ekildigi belirtilmistir (Alesta, 2023). Calismanin amaci
Turizm firmalar1 i¢in yelkenli tekne se¢ciminde kolaylik saglayabilecek bir
veri saglamaktir. Bu ¢alisma ile turizm sektorii yetkilileri ve amatdr deniz
tutkunlari i¢in referans olabilecek bir yelkenli tekne se¢imi tercih modeli
iizerine arastirma yapilmistir. Konu ile alakali akademik alanda bir ¢alisma
olmamasi nedeniyle bu c¢alisma sektorel agidan bir rehber olacagi icin
Ozgiinliik icermektedir.

2. YELKENLI TEKNELER

Yelkenli tekne, gili¢ kaynag1 olarak riizgar kullanan ve yelken adi
verilen kumas veya benzeri malzemeden yapilmis yiizeyleri kullanarak
ilerleyen bir su aracidir. Genellikle yelkenli teknelere tek direkli veya
coklu direkli yelkenler takilir ve bu yelkenlerin agilar1 degistirilerek
rizgarin yoniinden ve siddetinden en iyi sekilde yararlanilir. Yelkenli
tekneler genis bir yelpazede kullanilir, turizm, yarig, eglence ve ticari
amaglar icin de kullanilabilirler.

2.1. Yelkenli Teknelerin Tarihc¢esi

Yelkenli tekneler, tarih boyunca denizcilik ve ticaretin gelisimi i¢in
onemli bir rol oynamustir. ilk yelkenli tekneler, M.O. 5. yiizyila kadar
uzanan antik caglarda ortaya ¢ikmustir. Antik Misirlilar ve Fenikeliler,
yelkenleri rlizgrin giictinii kullanarak su {izerinde hareket etmeyi
basarmuslardir. Orta ¢ag boyunca, Avrupa'da Viking gemileri gibi gesitli
yelkenli tekneler gelistirilmis ve kullanilmugtir. 15. yiizyilin sonlarma
dogru, Ronesans donemiyle birlikte gemi tasariminda 6nemli gelismeler
yasanmustir (Milgram, 1998: 641). Ug direkli yelkenli gemiler, uzun
mesafeli kesif seferleri ve deniz ticareti igin ideal hale gelmistir (Gocek
Sailing, 2023). 17. yiizyilda, Hollandahlar ve ingilizler gibi denizcilik
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giicleri, yelkenli tekneleri savas gemileri olarak da kullanmaya
baslamiglardir (Yat Turizm Dernegi, 2023). Sanayi Devrimi ile, yelkenli
teknelerde g¢esitli yenilikler ve gelistirmeler yapilmistir. Ancak, 19.
yiizyilin ortalarinda buharlt gemilerin ortaya c¢ikmasiyla yelkenli
teknelerin ticaret ve ulagtirma alanindaki 6nemi azalmistir. Giintimiizde ise
yelkenli tekneler, 6zellikle spor ve eglence amagli kullanilmakta olup,
geleneksel tasarimlarla birlikte modern malzemeler ve teknoloji
kullanilarak iiretilmektedir (Turizme Bakis, 2023).

Yelkenli tekneler, giiclerini riizgarin itme kuvvetinden alan deniz
tasitlaridir. ki ana boliimden olusan bir yelkenle, direk adi verilen dikey
bir destek iizerine monte edilen genis bir bez parcasindan olusurlar.
Riizgarin etkisiyle yelken siser ve tekneyi ileri dogru hareket ettirir.
Yelkenli tekneler motor giicii ve riizgar giicii etkisi ile yol aldiklari i¢in
daha kiiciik ebatlarda motorlar kullanirlar (Stenersen, 2016: 527).
Ekonomik anlamada motor yatlara nazaran daha masrafsizdirlar. Yelkenli
teknelerin baz1 6nemli 6zellikleri Tablo 2’de verilmigtir.

Tablo 2: Yelkenli Teknelerin Temel Unsurlarina Gore Farkliliklar:

Yelkenli Teknelerin Temel Unsurlar:

Ozellikler

Yapisi ve Yelken  Donanim ve Kullanim Boyutlar1 ve
Tasarimi tiirleri ekipman alanlar1 siniflandirilmasi
1 Ahsap, Genova Direk Ve Yarislar, Kiigiik Tek
Fiberglass, Halatlar Deniz Kisilik
Celik Veya Gezileri Yelkenliler
Aliminyum
2 Tek Govdeli Flok Winch'ler Tatiller Biiyiik Okyanus
(Monohull) Veya Gegigine Uygun
Rekreasyon Yatlar Ve
Amagh Yelken Gemiler
Alanlarda
3 iki Govdeli Ana Riizgar Denizcilik  Yelken Alanina
(Katamaran)  Yelken Yoni Okulu
Gostergeleri  Alanlarinda
4 Ug Govdeli Motorlu Yelken Govde
(Trimaran) Yardimet Okulu Ve Uzunlugu
Sistemler Kuliip
Tarafindan
Egitim
Amach
Alanlarda

Kaynak: Boat Design, 2024.
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2.2. YELKENLI TEKNE CESITLERI

Yelkenli tekneler, ¢cok cesitli tasarim ve amaglara hizmet eden
birgok farkli tipte bulunmaktadir. Yaygin olarak kullanilan yelkenli tekne
tipleri asagida belirtilmistir (Yacht World, 2023).

-Sloop yelkenli: Genellikle tek bir direge sahip bir ana yelken ve bir
on yelken (genellikle flok) bulunur. ilk olarak Hollanda’da kullanilmaya
baslayan ve amatdr yelkencilerin 6grenme asamasinda kullanabilecegi
basit yapili bir yelkenli tiiriidiir. Hizli ve ¢ok amaclh kullanim kolayligi
sagladigi i¢in ticarette ve amator kullanicilar arasinda popiiler olan yelkenli
tiirlerinden biri olmustur. Sloop yelkenli teknelerin 6nemli avantajlarindan
biri ucuz olmasi, manevra kabiliyetinin yiiksek olmasi ve riizgér1 cok yonlii
alabilme kabiliyetinin iyi olmasidir (Gocek Sailing, 2023).

-Ketch: iki direge sahip olan bu tip tekneler, genellikle biiyiik bir
ana direk ve daha kiigiik bir mizana direk icerir. ilave direk ve yelken
donanimu ile sloop yelkenli tekneden ayri 6zelligidir. Kokeni Hollanda’ya
dayanan ve ilk olarak balik¢ilik i¢in tasarlanmig daha sonra yelken ticareti
icin kullanilan teknelerdendir. Amatér denizciler igin giliniimiizde
popiilerligi fazla olan yelkenli teknelerden biridir.

-Schooner: ki veya daha fazla diregi olan, genellikle daha biiyiik bir
ana direge ve daha kiigiik bir veya birka¢ 6n direge sahip olan yelkenli
teknelerdir (Alesta, 2023). Daha ¢ok keyif ve yaris i¢in tasarlanmus liiks
tasarimli bir yelkenli tekne tiiriidiir. Fiyat olarak digerlerine gore pahalidir.
Gorsel olarak klasik tasarimli olarak goriinen modern bir teknedir.

-Catboat: Tek bir direge ve genellikle biiylik bir tek yelege sahip
basit bir yelkenli tekne tipidir. Ebat olarak biiyiik degildir. Daha ¢ok
amatdr denzcilerin kullandig1 basit igeriklere sahip bir tekne modelidir.
Kigtan takmali bir motor ve yekeye sahip olurlar.

-Katamaran: ki gévdeye sahip bir yelkenli tiiriidiir. Bu teknelerin
en biliylik avantaji hafiflik ve stabilitesidir. Bu tip yelkenli teknelerin
dezavataji ani saganak ve riizgarda kalan tarafin su istiine c¢ikarak
stabilitesinin bozulup devrilmesidir (Castegnaro vd. 2017: 145). Diger
armali teknelere gore riizgar orta siddette aldigr anda yiiksek hizlara
cikarak seyir yapabilirler. Tasarim ve yagsam alanlar1 olarak daha ferah, otel
imkéni sunan ve konforu 6n planda tutulabilen bir tekne olmas1 avantajidir.

-Trimaran: Ug¢ gdvdeye sahip olan bu tekneler, genellikle bir ana
direk ve birden fazla yelken igerir. Stabilite agisindan en iyi tekneler olarak
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gosterilmektedir. Deniz turizm sirketleri tarafindan tercih edilmesinin
nedeni diger teknelerin aksine agir denizlerde sallanma olmamasidir
(Marine Insight, 2023). Katamaranin benzer &zelliklerini tasir. Bu tip
teknelerin uzun deniz seyahatlerinde sik¢a kullanildig1 goriilmektedir.

-Junk Rig: Gelencksel Cin yelken sistemine dayanan bir tasarima
sahip olan bu teknelerde genellikle tek bir yatay direk bulunur (Boats,
2023). Bu tip yelkenli teknede personel sayist azdir. Yelkenlerin kontrolii
ve tamiri kolaydir. Yelkenleri yelpaze seklinde ve 3 adet olarak kullanilir.
Gorseli agidan gliniimiiz teknelerden farkli bir tasarima sahiptir.

-Monhull tekneler: Giiniimiizde kullanilan yelkenli tekneler
genellikle tek govdeli ve 2 yelkenli seklindedir. Klasik modern teknelerin
4 temel unsuru vardir. Bunlar gévde, arma, omurga ve diimendir. Monhull
tekneler giiniimiizde fiber materyalden yapili ve konfor agisindan yiiksek
standartlara sahiptir (Mancuso vd. 2022: 2). Kamara sayilar1 ve yasam
alanlart marka ve modele gore degisiklik gostermektedir. Giiniimiiz
modern yelkenli teknelerin birgok iireticisi kendi markalarint mevcuttur.
Bunlardan bazilar1 Alman markas: olan Bavaria, Fransiz markasi
Jeanneau, yine Fransiz markasi Dufour, Alman Hanse ve Tiirkiyede
iiretilen Azuree olarak sayilabilir.

Yelkenli tekneler seyir yaptigi bolgelere gore de farkl
siniflandirmalara ayrilabilirler. Sirketlerin klas sertifikalarinda bu ayrimi
asagidaki dort kategori seklinde verilmistir. Burada dalga boyuna
dayanma, riizgar siddeti ve yap1 malzemesinin yiizdesel oranlar1 teknenin
siniflandiriimasini saglamaktadir (Tirk Loydu, 2024).

-Kategori A: Dalga boyu>3m, Riizgar 8-10 Bofor, ac¢ik deniz i¢in
STIX*> %32 (BD, 2023)

-Kategori B: Dalga boyu<4m, Riizgar<8 Bofor, Kiy1 seferi i¢in
STIX> %23

-Kategori C: Yakin Kiy1 icin STIX> %14

-Kategori D: Kapali Koylar i¢in STIX> %5

Ulastirma, Denizcilik ve Haberlesme Bakanliginin 5/5/2017 tarihli
ve 30057 sayili Resmi Gazete ’de yayimlanan Gezi Tekneleri ve Kisisel
Deniz Tagsitlar1 Yonetmeliginde ise tasarim ve iiretim smiflandirilmalari
ayrica verilmistir.

3 STIX: Kendi bagina kullamlabilen bir yap1 elamanidir.
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3. LITERATUR TARAMASI

Yatlar ve yelkenli teknelerin se¢imi iizerine yapilmis ulusal ve
uluslararas1 ¢alismalar incelenmistir. Incelenen ¢aligmalarin kisa olarak
Ozeti ve ¢alismalarin nasil yapildigindan bahsedilmistir.

Matultja vd. (2013)’te yaris igin tasarlanan ¢ok govdeli yelkenli
teknelerin giiverte ekipmanlarinin se¢imi lizerine ¢alisma yapmuslardir.
Calismada, AHP yontemine dayanan yeni bir metodoloji kullanarak ¢ok
govdeli yelkenli yaris teknesi i¢in giiverte ekipmaninin optimal se¢imini
sunmuslardir. Miirettebatin yan gévde {izerindeki kiitlesine bagli olarak
degistirilmis riizgar yiikii tasariminin belirlenmesi, olasi daha biiylik
stabilite momentleri nedeniyle 6nemli oldugunu belirtmiglerdir. Bu sekilde
elde edilen yiik standardin 6ngordiigi yiikle karsilagtirmislardir. Piyasada
onerilen ¢ok sayida ekipman arasindan gerekli yelken ekipmaninin
konstriiksiyon ve malzemelerinin optimal se¢imi farkli bir yaklasimla
yapilmislardir (Matulja vd. 2013: 315).

Castegnaro vd. (2017)’de biyo kompozitlerle olusturulmus bir yaris
yelkenlisinin tasarimi ve insasi i¢in bir model sunmuslardir. Cok adimh
infizyon yontemi kullanarak tekne kompozit malzemesinin saglamligl ve
hafifligine vurgu yapmislardir. Bu tip malzemeler ile yapilan yaris
teknelerinde uzun siire dayaniklilik sagladiginin goriildiigiinii ifade
etmislerdir (Castegnaro vd. 2017: 147).

Franzen (2013)’te bir sempozyumda yelkenli bir geminin tasarim
asamasinda dengesinin belirlenmesinde kullanilan yontemin yelken
tasarimi, sonraki yelken se¢imi ve yelken operasyonlarinda uygulanarak
gelistirilmesi konulu bir bildiri sunmustur. Yelkenli teknelerinin denge
sorunun ¢Oziimii i¢in Onerilerde bulundugu bir calisma yapmustir.
Calismasinda stabilite programlarindan faydalanarak hesaplamalar
yapmustir (Franzen, 2013: 3).

Bucur, 2015 yilinda yaptig1 calismada yelkenli yatlarin konseptinin
yeniden yapilmasi i¢in bir Ornek olay iizerinden model Onerisinde
bulunmustur. Calismasinda ¢6ziim olarak fikirler, yapilar, materyaller ve
fiyatlandirmay1 girdi olarak vermistir. Calismanin sonucunda yapisal
analizinin ¢oziimleri ile optimum ¢6ziim sonucunu bulmustur (Bucur,
2015: 22).

Buchalski (2013)’te yelkenli tekne iireten bir sirkete danigsma ve
karar verme siirecini destekleyen bir yazilim iizerine ¢alisma yapmustir.

30



Yat Turizm Sirketleri fgin... DENIZCILIK FAKULTESI DERGISI

Calismasinda yelken teknenin kullaniom kolayligt ve tasarim
yapilandirilmasi tizerine bir sistem 6nermektedir (Buchalski, 2013).

Sariisik vd., 2011°’de yaptiklar1 ¢alismalarinda Tiirkiye'deki yat
turizminin mevcut durumunu ortaya koymak ve yonetsel kosullar1 meta-
analiz ve nitel bir bakis agisiyla analiz etmektedirler. Calisma yontemi
olarak SWOT analizi kullanmislardir. Olay incelemesinde Istanbul’da
bulunan iki marina iizerinden 6rneklem yapmislardir (Sariisik vd. 2011).

Diger benzer calismalar incelendiginde daha ¢ok motor yatlarin
tasarimlari ile ilgili gokca ¢aligmanin oldugu goriilmektedir. Tiirkiye’de ve
yurtdiginda yapilmis calismalar incelendiginde yelkenli yatlarin se¢imi
konusunda ¢alisma olmadig1 goriilmektedir. Ozellikle turizm firmalar1 ve
amator denizciler igin satin alabilecekleri ve kiralayabilecekleri yelkenli
teknelerin 6zelliklerini ifade eden bir ¢alismanin literatiirde gegmemesi
eksiklik olarak goriilmektedir. Yapilan g¢aligmalar incelendiginde ise
yelkenli teknenin biitlinlinii ele almadan tasarim, insa materyali ve giiverte
ekipmanlar1 Oncelik olarak ge¢cmistir. Yelkenli teknenin biitiiniinii ifade
etmedigi icin yapilan ¢alismalardan farklilik gostermektedir. Bu konuda
yapilmig ilk ¢aligma olmasindan dolay1 denizcilik turizmi ve yelkencilik
sektorii igin dncii bir rehber teskil edecektir.

4. MATERYAL VE YONTEM

Yelkenli tekne se¢im kriterlerinin belirlenmesine yonelik bu
calismanin genel metodolojisi Sekil 3’te verilmistir.
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Lizmanlara anket

uygulanmasi

Kriterlerin nisbi
Bulamk AHP agirikanmin
belirenmesi

Adimikiandirmalara
gore alt kriterlerin
siralanmasi

Sekil 3: Yelkenli Tekne Secim Metodolojisi
4.1. Orneklem/ Veri Toplama Siireci

Literatiirdeki yelkenli tekne se¢im kriterleri tartisilmig olup daha
sonra kriterlerin ve kriterler hiyerarsisinin belirlenmesine ydnelik
uzmanlara bir anket uygulanmistir. Bu ankette acik uclu sorulara da yer
verilmistir. Sektdrde en az 10 yil calismis olan bu yoneticiler alaninda
uzman olarak kabul edilmektedir. Calismada yardimci olan uzmanlarin
ozellikleri verilmistir.

Tablo 3. Uzmanlarin 6zellikleri

Uzman Gorevi Mesleki Tecriibe Islettigi tekne
Y1) sayisl
Uzman 1 Isletme miidiirii 15 21
Uzman 2 Marina miidiri 16 18
Uzman 3 Isletme miidiirii 14 23
Uzman 4 Yat acnete miidiiri 13 36
Uzman 5 Isletme miidiirii 15 25
Uzman 6 Isletme sahibi 14 21
Uzman 7 Isletme koordinatorii 13 32
Uzman 8 Marina miidiirii 18 21
Uzman 9 Yat acente miidiiri 12 18
Uzman 10 Isletme sahibi 16 23

32



Yat Turizm Sirketleri Icin... DENIZCILIK FAKULTESI DERGISI

Hogarth (1978)’e gore en iyi sonuglar1 elde etmek i¢in uzman
goriiglerinin 8-12 kisi arasinda olmasi gerekmektedir. Sonug olarak,
yelkenli tekne se¢iminde ilgili olarak dort ana kriter belirlenmistir. Bu ana
kriterler ekonomi, rahatlik/konfor, kullanim kolayligi ve materyal
ozelliklerdir. Bu ana kriterlerin her biri igin bes alt kriter belirlenmistir.
Belirlenen ana kriterler ve alt kriterlerin hiyerarsik yapisi Sekil 4’te
gosterilmektedir. Ayrica alt kriterlere iliskin agiklamalar verilmektedir.

Yelkenli Tekne Secim Kriterleri

¥

l

—  Ekonomi (Cy)

l

Rahatlik/Konior (C3)

Fiyat (C41)

Kamara sayisi

Enerii Paneli
(Cq2)

(Cz1)

Su dreficisi
(Ca3)

¥

Radar (Czz)

Mobilya

¥

Bayrak (Cq4)

durumu (Co3)

. [Tuvalet-Banyo

Rizgar enerji
sistemi (C45)

A 2

1 sayisi (Co4)

Firin ve ocak
tertibat!

Sekil 4: Yelkenli Tekne Sec¢im Kriterleri Hiyerarsisi

durumu (C5)
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(Ca)

Materyal (C.)

Yelken alan
wve adeti (Caq)

Makine
markasi (Czo)

Fiber durumu
(C41)

Y

Yakit
kapasitesi
(Cza)

Arma yapisi
ve durumu
(C42)

.| Yelken tiiri

(Caq)

Vinclerin
durumu (Cy3)

Motor marka
model

Bag iter (Cas)

¥

saatleri (Cqq)
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Borda boyasi
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Tablo 4. Alt Kriterlerin Kisa Agiklamalari

Alt Kriterlerin adlar1

Kisa agiklamalari

Fiyat (C11)

Teknenin satin alinan parasal degeridir. Marka,
model ve ekipmalara gore degisiklik gosterir.

Enerji paneli (C12)

Teknenin akii ve motor sisteminden farkli olarak
giines enerjisinden faydalandigi elektrik giiciinii
ifade eder.

Su iireticisi (C13)

Deniz suyunu buharlagtirma teknigi ile ayrigtirip tath
suya ceviren sistemdir.

Bayrak (Ci4)

Teknenin kayit kiitiigiine bagli oldugu iilkeyi ifade
eder.

Riizgar enerji sistemi (Cis)

Enerjisini riizgardan alan bir sistemin tekneye enerji
saglamasidir.

Kamara sayist (Cz1)

Teknede bulunan yatma alanlart olan kisisel
odalardir.

Radar (C22) Seyir yardimci ekipmanlarindan en Onemlisidir.
Gece goriis tespit sistemi olarak da adlandirilir.
Mobilya durumu (Caz3) Tekne icindeki dolap, koltuk ve diger esyalarin

konuldugu alanlarin tiimiidiir.

Tuvalet-banyo sayisi (C24)

Kamaralarda kisisel veya ortak alanlarda bulunan
tuvalet ve banyolarin sayilarini ifade eder.

(Cas)

Firin ve ocak tertibat durumu

Yemek yapilan sistemlerin olusturdugu aletleri igerir.

Yelken alan1 ve adeti (Cs1)

Yelkenin m? cinsinden yiizey alanini ve kag adet
yelken oldugudur.

Makine markasi (Cs2)

Makinenin iireticini tanimlar.

Yakit kapasitesi(Cs3) Toplam yakit alabilecek alanlarin m® cinsinden
kapasitesini tanimlar.

Yelken tiirti (Cs4) Yelken tiplerinden hangisinin o teknede oldugunu
ifade eder.

Bas iter (Css) Bas tarafta bulunan yardimci pervanedir. Manevrada

teknenin basin1  iskele-sancak yonlendirmesine
yardimci olur.

Fiber durumu (Cs1)

Tekne yapisini olusuran malzemenin yani fiberin
kalitesini,  kondisyonunu  ve  yipranmasinin
durumudur.

Arma yapisi ve durumu (Ca2)

Yelkenleri destekleyen direk ve bombalarin nasil
oldugunu ve kondisyonunu ifade eder.

Vinglerin durumu (Ca3)

Baglama halatlarinin ve  yeken yOnlendirme
halatlarinin ~ kumandasin1  saglayan  otomatik
sistemlere denir.

Motor ¢alisma saatleri (Ca4)

Makinenin saat olarak ¢aligma siiresini ifade eder. Bu
motor bakim ve yedek par¢a durumunu da ifade eder.

Borda boyasi durumu (Css)

Teknenin su {istiindeki goriinen kisminin boya
kondisyonudur.

4.2. Yontem

Calismada kullanilan yontem olarak c¢ok kriterli karar verme
yontemlerinden en yaygin ve kabul gormiis olan Bulanik Analitik
Hiyerarsi (BAHP) kullanilmistir.
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BAHP Teknigi, AHP’nin evrimlesmis bir versiyonu olarak kabul
edilebilir. AHP, uzman goriislerini temel alsa da bireyin diisiince siirecini
tam anlamiyla yansitmaz. AHP nin degerlendirmelerinde, secenekler veya
kararlarla ilgili potansiyel belirsizlikler géz ardi edilir ve bu durum,
alimacak karar1 Onemli Olgiide etkiler (Cheng, 1996:347). Analitik
Hiyerarsik Siire¢ (AHP), ¢ok kriterli karar verme yontemlerinden biridir;
ancak belirsizlik durumlarinda etkili olmayabilir, bu nedenle AHP ile
bulanik mantik birlestirilerek Bulanik Analitik Hiyerarsik Siire¢ (BAHP)
ortaya ¢ikmistir (Goksu ve Giingor, 2008: 21). Arastirmacilar, BAHP
uygulamalarinda, bulanik kiime teorisini kullanarak ¢ok kriterli bir
ortamda en iyi secenegi belirlemek veya siralamak icin ¢esitli yontemler
sunmuslardir (Sengiil vd., 2012: 151). Chang (1996), ikili karsilastirmalar
icin Saaty’nin kullandigi 9 6lgekli liggensel bulanik sayilart kullanarak
bulanik AHP'nin sentetik boyut derecelerini degerlendirmek i¢in derece
analiz yontemi gelistirmis ve yeni bir yaklagim sunmustur (Akman ve
Alkan, 2006: 41). Bu calismada, yelkenli tekne se¢imiyle ilgili kriter
agirliklarint  belirlemek i¢cin  Chang'in  mertebe analizi yOntemi
kullanilmistir, bu yontemin adimlari su sekildedir (Chang, 1996: 653):

1. Adm: Olgiit i'ye gore bulanik sentetik mertebenin degeri formiil
(1)’de gosterildigi sekilde tanimlanir:

s, =Sy ®[iiM;i] 0

i=1 j=1

Burada >~ 71 ML, , esitligini yapmak i¢in m seviye analiz
esitligine formiil (2)’deki bulanik toplama islemi uygulanir.

> My :(Zm:lj’zm:mﬂi”jj 2

-1
ve [z Z Mglj ,M{

= 2. (= 1,2, .., m) esitliginin bulanik toplama
islemini vermek i¢in formiil (3)’deki islem yapilir.
>3l (33 m 3 o
i=1 i=1 i=1

i=1 j=1

ve formiildeki vektoriin ters islemi asagidaki formiil (4)’e gore
hesaplanir.
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-1
{ Mg{} | o)
= Z?:lui Z?:lmi ?:111'

2. adim: M2 > M1 ’nin olabilme seviyesi formiil (5)’teki gibi
tanimlanir.

V(M22Ml)=sup|_min(,uM1(x),#M2(J’))J (5)

y=x

Ayni sekilde asagidaki formiil (6) yardimi ile de tanimlanir.

V(M 22M1):hgt(M1mM2):ﬂM2(d)

1, itm, 2 m,
= 0, if 1, >u,, (6)
l—u, otherwise,

(my=u,)—(m~l,)

Ust seviye kesisim bdlgesi D’nin y ekseni olmak iizere Sekil 5’te
belirtildigi gibidir.

A
i M2 Ml
1
D
V(My=M))
0 / / .
A m, 1, d u, m, u,

Sekil 5: M1 ve M2 Arasinda Kalan Kesigim Yeridir (Chang, 1996: 651).

M1 ve M2 noktalarim karsilagtirabilmek i¢in V. (M2 > M1) ve V
(M1 > M2) degerlerinin her ikisinin de olmasi gerekir.

36



Yat Turizm Sirketleri fgin... DENIZCILIK FAKULTESI DERGISI

3. Adimm: Bir i¢ biikey bulanik saymnin, k tane i¢ biikey bulanik
sayidan Mi (i=1, 2, ..., k) biiylik olma olasilik derecesi formiil (7)’deki gibi
belirtilir.

V(MM My, M )= V[(M2M,) and(M>M,)and .. and (M2 M )], (7
=minV(M2M)),i=1,2,3, ...k

oldugunu farz edersek

d'(A)=min V(S,=2S,), k=1, 2,...n; k#i (8)

Sonraki adimda agirlik vektori formiil (9)’daki gibi tanimlanir:

W'=(d' (A),d (A,), ... d (A)) 9)

Formiildeki 4 (i=1, 2, ..., n), n sayisi kadar deger gosterir.

4. Adim: Normalize edilmis agirhik vektéri formiil (10)’da
gosterilmistir.

w=(d(A),d(A)),...dA) (10)
Formiil (10)’daki W bulanik olmayan bir sayiy1 ifade eder.

5. BULGULAR

Yelkenli tekne se¢imi icin ilk olarak ana kriterlerin birbirleriyle
karsilagtirilmasi yapilmistir. Yontem kisminda belirtilen Chang’in mertebe
analiz teknigi kullamilarak ikili matrisler olusturularak agirliklar
bulunmustur. Analizler Microsoft Excel tizerinden formiile edilerek
yapilmistir. Ana kriterlerin kargilastirma matrisi Tablo 5°te verilmistir.

Tablo 5: Ana Kriterlerin ikili Karsilastirma Matrisi

Cl C2 C3 C4
1 m u 1 m u 1 m u 1 m u
Cl 1 1 1 2,00 3,03 4,00 09 095 099 025 033 0,50
c2 025 033 0,50 1 1 1 1,00 1,00 1,00 2,00 3,03 4,00
C3 1,50 2,50 3,50 1,00 1,00 1,00 1 1 1 0,25 033 0,50
Cc4 200 300 400 025 033 050 2,00 3,00 4,00 1 1 1
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Ana kriterlerin ikili kargilagtirma matrisi sonrasi elde edilen verilerin
4. adimda belirtilen formiil yardimi ile normallestirilmis olarak agirliklart
Tablo 6’da belirtilmistir.

Tablo 6: Ana Kriterlerin Normalize Edilmis Hali

Otalama Normalize
Cl 0,17 0,26 0,40 0,86 0,19
C2 0,12 0,21 0,34 0,65 0,21
C3 0,17 0,30 0,52 1,00 0,31
C4 0,15 0,23 0,37 0,76 0,28
Toplam 3,28 1,00

Tablo 6’da normalize edilmis agirlik degerlerine bakildiginda
uzmanlarin yaptig1 karsilastirma sonucunda yelkenli teknelerde C3 ana
kriteri Kullanim kolaylig1 0,31 sayisal deger ile en yiiksek degeri almistir.
Ikinci olarak 0,28 sayisal deger ile Materyal C4 ana kriteri, 0,21 sayisal
deger ile C2 Rahatlik/Konfor ve 0,19 sayisal deger ile Ekonomi yer
almigtir.

Ekonomi (C1) ana kriterinin alt kriterlerinin dilsel ifade ¢evrimi olan
ticli bulanik sayilar ile ifadesi uzmanlar tarafindan verilen degerlerin
ortalamas1 seklinde alinarak Tablo 7’deki ikili karsilastirma matrisi
seklinde yazilmistir.

Tablo 7: Ekonomi Ana (C1) Kriterinin Alt Kriterlerinin Ikili
Karsilastirma Matrisi

Cll CIZ C13 Cl4 CIS
1 m u 1 m u 1 m u 1 m u 1 m u
Cy 1,00 1,00 1,00 0,59 0,75 0,92 1,17 1,59 2,05 0,70 0,73 0,80 0,47 0,52 0,65
Cp 1,00 133 1,69 1,00 1,00 1,00 0,95 1,06 1,22 1,70 2,20 2,70 1,32 1,73 2,15
Cis 0,90 0095 0,99 0,82 094 1,05 1,00 1,00 1,00 0,75 0099 1,30 041 0,58 0,82
Cu 125 137 143 037 045 0,59 0,77 1,01 1,33 1,00 1,00 1,00 1,02 1,13 1,25
Cis 1,54 1,92 2,13 047 058 0,76 122 1,72 244 080 088 098 1,00 1,00 1,00

Ekonomi (C1) ana kriterinin bes alt kriterinin ikili karsilastirma
matrisi verileri BAHP’1n 4. adimda belirtilen formiil yardimi ile bulanik
sayilarin normallestirilmis halinin agirliklar: Tablo 8’de belirtilmistir.

Tablo 8: Ekonomi (C1) Ana Kriterinin Alt Kriterlerinin Normalize

Edilmis Hali
l m u Otalama Normalize

Cn 0,12 0,17 0,23 0,96 0,28
Ci2 0,19 0,27 0,38 1,00 0,30
Cis 0,12 0,16 0,22 0,24 0,07
Cu 0,14 0,18 0,24 0,379518 0,11
Cis 0,16 0,22 0,31 0,739905 0,22
Toplam 3,32 1
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Tablo 8’de normalize edilmis relative agirlik degerlerine
bakildiginda C1 ana kriterinin alt kriterlerinden Ci» Enerji paneli 0,30
sayisal deger ile en yiiksek degeri almustir. ikinci olarak 0,28 sayisal deger
ile Fiyat Cy; alt kriteri, 0,22 sayisal deger ile C;s Riizgar enerji sistemi,
Bayrak alt kritei Ci4 0,11 degerinde ve 0,07 sayisal deger ile Su iireticisi
yer almustir.

Rahatlik /Konfor (C2) ana kriterinin alt kriterlerinin dilsel ifade
cevrimi olan ii¢lii bulanik sayilar ile ifadesi uzmanlar tarafindan verilen
degerlerin ortalamasi seklinde alinarak Tablo 9°daki ikili kargilagtirma
matrisi seklinde yazilmustir.

Tablo 9: Rahatlik/Konfor (C2) Ana Kriterinin Alt Kriterlerinin
Ikili Karsilastirma Matrisi

CZI CZZ C23 C24 CZS
/ m u / m u / m u / m u / m u
C, 1,00 1,00 1,00 0559 0,75 092 047 0,52 0,65 117 1,59 2,05 0,90 095 0,99
Cp 1,09 1,33 1,69 1,00 1,00 1,00 0,95 1,06 122 095 1,06 1,22 132 1,73 2,15
Cy; 0,90 0,95 099 082 094 1,05 1,00 1,00 1,00 1,32 1,73 2,15 0,47 0,58 0,76
Cou 049 0,63 085 082 094 1,05 047 0,58 0,76 1,00 1,00 1,00 1,02 1,13 1,25
Cys 1,01 1,05 1,11 047 0558 0,76 1,32 1,73 2,15 0,80 0,88 098 1,00 1,00 1,00

Rahatlik /Konfor (C2) ana kriterinin bes alt kriterinin ikili
karsilastirma matrisi verileri BAHP’1n 4. adimda belirtilen formiil yardimi
ile bulanik sayilarin normallestirilmis halinin agirliklar1 Tablo 10°da
belirtilmistir.

Tablo 10: Rahatlik /Konfor (C2) Ana Kriterinin Alt Kriterlerinin

Normalize Edilmis Hali
/ m u Otalama Normalize

Ca 0,14 0,19 0,25 1,00 0,26
Ca 0,18 0,24 0,33 1,00 0,26
Cas 0,15 0,20 0,27 0,70 0,18
Co4 0,13 0,17 0,22 0,36 0,09
Cas 0,15 0,20 0,27 0,71 0,18
Toplam 3,77 1

Tablo 10’da normalize edilmis relative agirlik degerlerine
bakildiginda C2 ana kriterinin alt kiriterlerinden C,; kamara sayis1 ve
Radar Cx 0,26 sayisal deger ile en yiiksek esit iki degeri almistir. Ikinci
olarak 0,18 sayisal deger ile Mobilya durumu Cas alt kriteri ve Firin/ocak
tertibat durumu C,s esit degerler almistir. 0,09 sayisal deger ile Cx
Tuvalet-Banyo sayist son sirada yer almigtir.
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Tablo 11: Kullanim Kolaylig1 (C3) Ana Kriterinin Alt
Kriterlerinin Ikili Karsilastirma Matrisi

G Cxn Cs3 Cs4 Css
I m u / m_u / m_u / m_u / m_u
Cs 1,00 1,00 1,00 0,71 0,58 0,76 1,32 1,58 2,05 0,47 0,58 0,76 1,32 1,73 2,15
Cs» 1,32 1,73 1,41 1,00 1,00 1,00 0,47 0,58 0,76 1,32 1,73 2,15 1,02 1,13 1,25
Cs 0,90 0,95 0,99 1,32 1,73 2,15 1,00 1,00 1,00 0,47 0,58 0,76 0,80 0,88 0,98
Ca 1,32 1,73 2,15 0,47 0,58 0,76 1,32 1,73 2,15 1,00 1,00 1,00 0,47 0,58 0,76
C3s 0,47 0,58 0,76 0,80 0,88 0,98 1,02 1,13 1,25 1,32 1,73 2,15 1,00 1,00 1,00

Kullanim kolayligi (C3) ana kriterinin bes alt kriterinin ikili
karsilastirma matrisi verileri BAHP’1n 4. adimda belirtilen formiil yardimi
ile bulanik sayilarin normallestirilmis halinin agirliklar1 Tablo 12°de
belirtilmistir.

Tablo 12: Kullanim Kolaylig1 (C3) Ana Kriterinin Alt
Kriterlerinin Normalize Edilmis Hali

/ m u Otalama Normalize
Csi 0,15 0,20 0,28 0,89 0,21
Cs2 0,16 0,22 0,28 1,00 0,23
Cs3 0,14 0,19 0,25 0,71 0,16
Csa 0,14 0,20 0,29 0,86 0,20
Css 0,14 0,19 0,26 0,76 0,18
Toplam 4,24 1

Tablo 12’de normalize edilmis relative agirlik degerlerine
bakildiginda C3 ana kriterinin alt kriterlerinden Cs, Makine markasi 0,23
sayisal deger ile en yiiksek degeri almustir. ikinci olarak 0,21 sayisal deger
ile Yelken alan1 ve adeti Cs; alt kriteri, 0,20 sayisal deger ile C34 Yelken
tiirli, Bas iter alt kriteri Css 0,18 degerinde ve 0,16 sayisal deger ile Cs3
Yakit kapasitesi yer almstir.

Materyal (C4) ana kriterinin alt kriterlerinin dilsel ifade ¢evrimi olan
ticli bulanik sayilar ile ifadesi uzmanlar tarafindan verilen degerlerin
ortalamasi seklinde alinarak Tablo 13’teki ikili karsilastirma matrisi
seklinde yazilmistir.
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Tablo 13: Materyal (C4)) Ana Kriterinin Alt Kriterlerinin Ikili
Kargilagtirma Matrisi

Ca Ca Ca3 Caa Cas
I m u / m_u / m_u / m_u / m_u
C41 1,00 1,00 1,00 0,90 0,95 0,99 1,25 1,56 1,79 0,90 0,95 0,99 0,65 0,89 1,05
Cs 1,01 1,05 1,11 1,00 1,00 1,00 1,05 1,28 1,59 0,69 0,98 1,23 1,29 1,58 1,91
Cs3 0,90 0,95 0,99 0,63 0,78 0,95 1,00 1,00 1,00 1,29 1,61 1,96 0,80 0,88 0,98
Ca 1,01 1,05 1,11 0,81 1,02 1,45 0,51 0,62 0,78 1,00 1,00 1,00 0,81 1,12 1,45
Css 0,95 1,12 1,54 0,52 0,63 0,78 1,02 1,13 1,25 0,69 0,89 1,23 1,00 1,00 1,00

Materyal (C4) ana kriterinin bes alt kriterinin ikili karsilastirma
matrisi verileri BAHP’ 1 4. adimda belirtilen formiil yardim ile bulanik
sayilarin normallestirilmis halinin agirliklart Tablo 14’te belirtilmistir.

Tablo 14: Materyal (C4) Ana Kriterinin Alt Kriterlerinin

Normalize Edilmis Hali
/ m u Otalama Normalize

Cai 0,16 0,21 0,26 0,96 0,23
Ca 0,17 0,23 0,30 1,00 0,24
Ca3 0,15 0,20 0,26 0,78 0,19
Cas 0,14 0,18 0,26 0,67 0,16
Css 0,14 0,18 0,26 0,67 0,16
Toplam 4,09 1

Tablo 14’te normalize edilmis relative agirlik degerlerine
bakildiginda C4 ana kriterinin alt kiriterlerinden Cs4; Arma yapisi ve
durumu 0,24 sayisal deger ile en yiiksek degeri almustir. Ikinci olarak 0,23
sayisal deger ile Fiber durumu Cy; alt kriteri, C43 Vinglerin durumu 0,19
sayisal deger ile tiglincii sirada, Motor ¢alisma saatleri Css ve Borda boyasi
durumu Cys 0,16 degerinde ve esit olarak son sirada yer almstir.

Alt kriterlerin  genel agirliklarinin  siralamast  Tablo 15°te
belirtilmistir.

Tablo 15’te alt kriterlerin 6nem siralamasina bakildiginda Cs;
Makine markast 0,0713 alt kriterlerin 6nem agirligina gore ilk sirada
cikmistir. C4, Arma yapisi ve durumu alt kriteri 6onem agirligina gore
0,0672 sayisal degeri ile ikinci sirada belirlenmistir. Cs; Yelken alani ve
adeti 0,0651 sayisal deger ile ligiincii sirada belirtilmistir. C4; Fiber durumu
alt kriteri onem agirhigi olarak 0,0644 degeri ile dordiincii sirada
bulunmustur. Cs4 Yelken tiirii alt kriteri tiim alt kriterlerinin 6nem agirhig
hesaplamasina gore besinci siradaki 6nemli kriter olarak tespit edilmistir.
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Tablo 15: Alt Kriterlerin Onem Agirliklar1 ve Onem Agirliklaria
Gore Genel Siralamast

Kriterler Ana kriter Alt kriter ) Alt Kriter Stralama
Agirlik Agirlik Onem Agirligt
Cn 0,19 0,28 0,0532 10
Cr 0,19 0,30 0,057 6
Cis 0,19 0,07 0,0133 20
Cua 0,19 0,11 0,0209 18
Cis 0,19 0,22 0,0418 15
Cai 0,21 0,26 0,0546 9
C 0,21 0,26 0,0546 8
Cas 0,21 0,18 0,0378 16
Cas 0,21 0,09 0,0189 19
Cas 0,21 0,18 0,0378 17
Cai 0,31 0,21 0,0651 3
Cs2 0,31 0,23 0,0713 1
Css 0,31 0,16 0,0496 12
Csa 0,31 0,20 0,062 5
Gss 0,31 0,18 0,0558 7
Ca 0,28 0,23 0,0644 4
Ca 0,28 0,24 0,0672 2
Cas 0,28 0,19 0,0532 11
Caa 0,28 0,16 0,0448 13
Cas 0,28 0,16 0,0448 14

6. BULGULARIN DEGERLENDIRILMESI

Calismada yelkenli tekne se¢iminde teknelerde aranmasi gereken
Ekonomi, Rahatlik/Konfor, Kullanim kolaylig1 ve Materyal olmak iizere
dort ana kriter belirlenmistir. Bu ana kriterlere gore her ana kriterin altinda
5 alt kriter belirlenmistir. Ekonomi alt kriterinin altinda fiyat, enerji paneli,
su {reticisi, bayrak ve riizgar enerji sistemi yer almistir. Rahatlik/Konfor
ana kriterinin altinda kamara sayisi, radar, mobilya durumu, tuvalet/banyo
sayist ve firm/ocak tertibati durumu alt kriterlerinden olugmustur.
Kullanim kolaylig1 ana kriterinin altinda yelken alam ve adeti, makine
markasi, yakit kapasitesi, yelken tiiri ve bas iter alt kriterlerinden
olusturuldu. Materyal ana kriterinin altinda fiber durumu, arma yapis1 ve
durumu, vinglerin durumu, motor ¢aligma saati ve borda boyasi durumu alt
kriterlerinden olusturuldu. Uzmanlar tarafindan olusturulan karsilastirma
anketi verileri neticesinde ilk olarak ana kriterlerin normalize edilmis
agirliklart bulunmustur. C3 ana kriteri olan Kullanim kolaylig1 en yiiksek
degerde ¢ikmistir. Kullanim kolaylig1 yelkenli tekne kullananlar igin en
6nemli ana kriter olarak belirlenmistir. Burada yelkencilerin denizde etkili
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ve kolay kullandiklar1 ekipmanlarin kendileri i¢in daha uygun oldugu
goriisiine varilmustir. Ikinci olarak ana kriterlerden Materyal ¢ikmustir.
Materyal teknenin saglamligi, goriiniisii ve yapisal durumunu en iyi ifade
eden segenek olarak ¢cikmaktadir. Tekne kullanicilarinin saglamlik ve etkili
goriinlim iizerine daha ¢ok egilimde olduklar1 sonug olarak ¢ikartilabilir.

Calismada ana kriterlerin alt kriterlerinin yorumlanmasinda ise
Ekonomi alt kriterinde enerji paneli ve tekne fiyatt dnemli alt kriterler
olarak ¢ikmistir. Burada teknenin karsilastigi en onemli sorunlarindan
birisi denizde iken enerji sikintisin siklikla karsilagilmasidir. Ozellikle
giines enerjisinin kullanilmasi ile tekneler elektrik ile caligsan sistemlerini
rahatlikla seyir esnasinda kullanabilirler. Ornegin sicak havalarda derin
dondurucunun kullanimi gibi. Fazla enerji sarfiyat1 yasatan ekipmanlar i¢in
bu alt kriterin ¢ikmas1 normal olarak géziikmektedir. Tekne fiyat1 da alict
icin 6nemli bir kriterdir. Biitce her aragta oldugu gibi deniz vasitalarinda
da 6nemli bir yerdedir. Rahatlik/Konfor ana kriterinde ise Kamara sayisi
ve radar en 6nemli iki alt kriter olarak belirtilmistir. Bu iki alt kriter esit
normalize edilmis agirlikta ¢ikmistir. Turizm sirketleri icin kamara sayisi
demek miisteri sayisi anlamina geldigi diisiiniildiigiinde bu alt kriterin
yiiksek ¢ikmasi anlamli olarak belirtilebilir. Genelde yelkenli teknelerde
2,3 veya 4 kamara oldugu diisiiniildiigiinde fazla kamarada daha fazla
miigteriye hizmet verilebilir. Radar alt kriteri diger kriterlerden farkli
olarak bir seyir elemanidir. Seyir emniyeti ve kolayligi agisindan
degerlendirildiginde fazladan gozcii ve eleman bulundurmaniza gerek
olmadan tekneyi kullandirabilir. Kullanim kolayligi ana kriterine
baktigimizda ise Makine markas1 ve yelken alani/adeti alt kriterlerinin
onemli olduklarin1 goriilmektedir. Makine teknenin en Gnemli temel
parcasidir. Hareketi saglayabilmesi adina 6nemli olmasi alt kriter olarak da
uzmanlarin tercihi olmustur. Oteki taraftan makineye benzer sekilde
yelken alani/adeti de yelkenli teknelerin vazgegilmez diger ana ogesidir.
Bu 06gelerin isletmeler tarafindan diger alt kriterlere gore 6nemli olarak
belirtilmesi  6nemlidir. Materyal ana kriterinin alt kriterlerinin
degerlendirildiginde ‘arma yapist ve durumu’ ve fiber durumu en énemli
kriterler olarak tercih edilmistir. Arma yapis1 yelkencilerin en O6nemli
unsurudur. Armalarina gore tekneler siniflandirildiginda ilk bakacaklar
ozellik olmaktadir. Fiber yelkenli teknelerde materyalin sikintili olmasi ve
su almasi gibi sorunlar ¢ok¢a denizciler tarafindan karsilagilan bir
durumdur. Bu yiizden materyalin en 6nemlisi govde yapisinda kullanilan
malzemenin ¢atlak, sorunlu ve egilmelerin olmamasidir. 20 Alt kriterin
degerlendirilmesinde ise uzman goriisleri dogrultusunda en 6nemli 5 kriter
makine markasi, arma yapist ve durumu, yelken alan1 ve adeti, fiber
durumu ve yelken tiirii olarak siralanmistir. En 6nemli alt kriterler
bakildiginda kullanmim kolayligt ve materyal uzmanlarin en Onemli
tercihleri olarak belirlenmistir.
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7. TARTISMA VE SONUC

Literatiirde yapilmis diger ¢alismalar ile bu ¢alismanin bulgularinin
karsilagtirmas1 yapildiginda 6zellikle motor yatlarda makine ve stabilite
tercihlerine rastlanmustir. Bucur, 2015°te yaptigi ¢alismada tekne materyali
ve fiyatlandirmasinin iizerinden tespitlerde bulunmustur. Bu g¢alismada
benzer olarak donanimsal kisimlar 6n planda ¢ikmistir. Buchalski, 2013’te
yaptig1 calismada yelkenli teknelerin Ozelliklerinden olan kullamim
kolaylig1 ve tasarim iizerine vurgu yapmustir. Bu ¢alismada ise kullanim
kolayligi konusunda ozellikle yelken ve makine tipi mantiksal olarak
benzerlik gosterebilir. Diger calismalardan farkli olarak ise makine
ekipmanlari, yelken alani, govde materyali olan fiber durumu 6nemli alt
kriterler olarak belirlenmistir. Bu benzer ¢alismalar her ne kadar direk
yelkenli yat secimi ile ilgili olmasa da caligmalarda makinenin 6nemli
oldugu ortak bir sonu¢ olarak sdylenebilir. Ayrica yelkenli teknelerde
makine tiirli literatiirde ticari gemi secimleri ile ilgili bircok ¢aligmada
rastlanmistir. Turizm ve denizcilik alaninda yelkenli tekne/yat se¢imi ile
ilgili hi¢ caligma olmamasi bu alanlarda yapilmis 6zgiin bir calisma
oldugunu gostermektedir.

Sonug olarak yelkenli tekne secimi turizm isletmeleri ve amator
deniz tutkunlar1 igin zor bir siire¢ olabilmektedir. Giin gectikge deniz
turizmi hizli bir ytikselis i¢inde oldugu i¢in yat ve yelkenli teknelerin alim
satim hiz1 da bu siirecte hizlanarak artacaktir. Yelkenli teknelerin tercih
edilmesi, karmasik bir siirectir ve bu se¢imlerde 6nemli kriterlerin dikkate
alimmasi gereklidir. Makine markasi, arma yapis1 ve durumu, yelken alani
ve adeti, fiber durumu ve yelken tiirii gibi faktorler, yelkenli tekne
seciminde belirleyici unsurlar olusturur. Makine markasi, teknenin motor
performansini etkilerken, arma yapisi ve durumu giivenlik ve dayaniklilik
acgisindan kritiktir. Yelken alam1 ve adeti, teknenin performansini
belirlemede 6nemli bir rol oynar, fiber durumu ise hafiflik ve dayaniklilik
acisindan degerlendirilir. Ayrica, yelken tiirii, kullanim amacina ve seyir
kosullarina uygunlugu acisindan belirleyici bir faktordiir. Tim bu
kriterlerin dikkatlice degerlendirilmesi, turizm sirketlerine en uygun
yelkenli tekneyi se¢me konusunda rehber olusturacaktir. Bu ¢aligmada
sadece yelken donanimina sahip tekneler g¢ercevesinde bir kisit
konulmustur. Calisma Tirkiye genelindeki uzmanlar tarafindan
degerlendirilmesi sebebiyle farkli iilkelerin kiiltiirlerine gore degisiklik
gosterebilir. Calismada tespit edilen 6nemli ana kriterler ve alt kriterler
kullanilarak, gelecekte motor yatlar, katamaranlar ve diger yolcu tekneleri
gibi yat turizminde biiyiik yer teskil eden tekneler igin calismalar
yapilabilir. Literatiirde deniz turizmi i¢inde yer alan bir deniz aracinin
secim kriterlerinin belirlenmesi iizerine bir ¢alisma olmadigi goriilmiistiir.
Bundan dolay1 gelecekte diger deniz araglar {izerine yapilacak se¢im
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calismalart icin bu calisma bir referans olacaktir. ileriki donemlerde
yapilacak ¢aligmalarda yat brokerleri ve acenteler icin web tabanli sadece
genel bilgiler etrafinda filtreleme 6zelliginde olmayan ve bu ¢alismada
tespit edilen alt kriterlerin de yer aldig1 detayli bir uygulama gelistirilebilir.

YAZAR KATKISI
KATKI ORANI ACIKLAMA KATKIDA
BULUNANLAR
Fikir Arastirma fikrini Yazar 1
gelistirmek ve hipotez
olusturmak
Literatiir Taramasi Aragtirmanin literatiir Yazar 1
taramasini
gergeklestirmek
Aragtirma Tasarimi Aragtirmanin Yazar 1
yontemini ve 6lgekleri
belirlemek
Veri toplama ve Veriyi toplama, Yazar 1
editleme editleme ve analiz
etmek
Tartisma ve sonuglar | Bulgularin tartigilmasi Yazar 1
ve sonug¢larin yazimi
Cikar Catismasi

Calismada yazarlar arasinda ¢ikar ¢atismasi yoktur.
Finansal Destek

Bu caligma i¢in herhangi bir kurumdan destek alinmamustir.

45



Yat Turizm Sirketleri fgin... DENIZCILIK FAKULTESI DERGISI

KAYNAKCA

Akman, G. ve Alkan, A. (2006). Tedarik Zinciri Yonetiminde Bulanik
AHP Yontemi Kullanilarak Tedarikgilerin Performansmin Olgiilmesi:
Otomotiv Yan Sanayiinde Bir Uygulama. Istanbul Ticaret Universitesi
Fen Bilimleri Dergisi, 5(9), 23-46.

Alesta F. (2023). Yelkenli Tekne Markalart ve Modelleri.
https://www.alestaferro.com/post/yelkenli-tekne-markalari-ve-
modelleri#viewer-adpee, Erisim Tarihi: 11.12.2023.

Boat Design, (2024). Sailing Boats' Stability, STIX and Old Ratios.
https://www.boatdesign.net/forums/attachments/stability/9806d11616813
31-sailing-boats-stability-stix-old-ratios-stix-formula-r3.xls, Erigim
Tarihi: 02.01.2024.

Boats (2023). Sailing Boats: Sailboat Types, Rigs, Uses And Definitions.
https://uk.boats.com/on-the-water/sailing-boats-sailboat-types-rigs-uses-
definitions/, Erisim Tarihi: 21.12.2023.

Buchalski, Z. (2013). Selection Of Sailing Boats Configuration For
Various User Groups. Swiatek, J., Borzemski, L., Grzech, A. Ve
Wilimowska, Z. (Ed.), Information Systems Architecture and Technology,
(s.43-52). Wroclaw: Wroctaw University of Technology.

Bucur, B. (2015). Conceptual Design. A Case Study: Sailing Boat. Journal
Of Industrial Design And Engineering Graphics, 10, 21-25.

Castegnaro, S., Gomiero, C., Battisti, C., Poli, M., Basile, M., Barucco, P.,
... ve Lazzaretto, A. (2017). A bio-composite racing sailboat: Materials

selection, design, manufacturing and sailing. Ocean Engineering, 133,
142-150. https://doi.org/10.1016/j.0oceaneng.2017.01.017.

Chang, D.Y. (1996). Applications of the Extent Analysis Method on Fuzzy
AHP. European Journal of Operational Research, 95(3), pp. 649-655.
https://doi.org/10.1016/0377-2217(95)00300-2.

Cheng, C.H. (1996). Evaluating naval tactical missile systems by fuzzy
AHP based on the grade value of membership function. Furopean Journal
of Operational Research, 96(2), 343-350. https://doi.org/10.1016/S0377-
2217(96)00026-4.

46


https://www.alestaferro.com/post/yelkenli-tekne-markalari-ve-modelleri#viewer-a4pee
https://www.alestaferro.com/post/yelkenli-tekne-markalari-ve-modelleri#viewer-a4pee
https://www.boatdesign.net/forums/attachments/stability/9806d1161681331-sailing-boats-stability-stix-old-ratios-stix-formula-r3.xls
https://www.boatdesign.net/forums/attachments/stability/9806d1161681331-sailing-boats-stability-stix-old-ratios-stix-formula-r3.xls
https://uk.boats.com/on-the-water/sailing-boats-sailboat-types-rigs-uses-definitions/
https://uk.boats.com/on-the-water/sailing-boats-sailboat-types-rigs-uses-definitions/
https://doi.org/10.1016/j.oceaneng.2017.01.017
https://doi.org/10.1016/0377-2217(95)00300-2
https://doi.org/10.1016/S0377-2217(96)00026-4
https://doi.org/10.1016/S0377-2217(96)00026-4

Yat Turizm Sirketleri fgin... DENIZCILIK FAKULTESI DERGISI

Franzen, 1. (2013). A Refinement of the Method Used to Determine the
Balance of a Sailing Vessel During the Design Phase, with Application to
Sail Design and Subsequent Sail Selection and Sailing Operations. In
SNAME Chesapeake Sailing Yacht Symposium (p. D021S003R001).
SNAME. https://doi.org/10.5957/CSYS-2013-007.

Gotosailing, (2024). Hirvatistan'da Tekne Tatili Yapmak Igin 10 Neden.
https://gotosailing.com/tr/hirvatistan-da-tekne-tatili-yapmak-icin-10-
neden, Erisim Tarihi: 23.12.2023.

Gocek  Sailing, (2023)  Yelkenli Markalart ve  Modelleri.
https://www.goceksailing.com/yelkenli-markalari-ve-modelleri,  Erigim
Tarihi: 25.12.2023.

Goksu, A. ve Giingér, 1. (2008). Bulanmk analitik hiyerarsik proses ve
Universite tercih siralamasinda uygulanmasi.  Sileyman Demirel
Universitesi lktisadi ve Idari Bilimler Fakiiltesi Dergisi, 13(3), 1-26.

Hogarth R.M. (1978). A note on aggregating opinions. Organizational
Behavior And Human Performance, 21(1), 40-46.

Mancuso, A., Saporito, A. ve Tumino, D. (2022). Designing the internal
reinforcements of a sailing boat using a topology optimization approach.
Applied Ocean Research, 129, 103384.
https://doi.org/10.1016/j.apor.2022.103384

Marine Insight. (2023). Types of Sailboats — A Comprehensive
Classification. https://www.marineinsight.com/naval-architecture/types-
of-sailboats/, Erisim Tarihi: 27.12.2023.

Matulja, T., Bogdanovi¢, M. ve Udovici¢, N. (2013). Selection of the
Racing Multihull Sailing Boat Equipment by the AHP Method—A Case
Study. Pomorstvo, 27(2), 313-324.

Milgram, J.H. (1998). Fluid mechanics for sailing vessel design. Annual
Review of Fluid Mechanics, 30(1), 613-653.

Sariisik, M., Turkay, O. ve Akova, O. (2011). How to manage yacht

tourism in Turkey: A swot analysis and related strategies. Procedia-Social
and Behavioral Sciences, 24, 1014-1025.

47


https://doi.org/10.5957/CSYS-2013-007
https://gotosailing.com/tr/hirvatistan-da-tekne-tatili-yapmak-icin-10-neden
https://gotosailing.com/tr/hirvatistan-da-tekne-tatili-yapmak-icin-10-neden
https://www.goceksailing.com/yelkenli-markalari-ve-modelleri
https://doi.org/10.1016/j.apor.2022.103384
https://www.marineinsight.com/naval-architecture/types-of-sailboats/
https://www.marineinsight.com/naval-architecture/types-of-sailboats/

Yat Turizm Sirketleri fgin... DENIZCILIK FAKULTESI DERGISI

Stenersen, H.S. (2016). Construction and control of an autonomous sail
boat. IFAC-PapersOnlLine, 49(23), 524-531.
https://doi.org/10.1016/j.ifacol.2016.10.489

Sengiil, U., Eren, M. ve Shiraz, S.E. §2012). Bulamk AHP ile‘belediyelerin
toplu tasima ara¢ secimi. Erciyes Universitesi Iktisadi ve Idari Bilimler
Fakiiltesi Dergisi, 40, 143—-165.

T.C. Kiiltiir ve Turizm Bakanligi. (2023). Deniz Turizmi Tesisleri ve
Araglart Istatistikleri. https://yigm.ktb.gov.tr/TR-201146/deniz-turizmi-
tesisleri-ve-araclari-istatistikleri.html, Erigim Tarihi: 12.02.2024.

T.C. Kiiltiir ve Turizm Bakanligi (TCKTB). (2024). Turizm Istatistik
Raporlar1.  https://www .ktb.gov.tr/genel/searchhotelgenel.aspx?lang=tr,
Erisim Tarihi: 22.11.2023.

Turizme Bakis. (2023). Yat Turizmi Nedir ve Yat Turizm Istatistikleri.
https://www.turizmebakis.com/yat-turizmi/, Erigim Tarihi: 20.12.2023.

Tiirk Loydu. (2023). Yatlar.
https://www.linkedin.com/pulse/segmentlerine-g%C3%B6re-2023-yat-
pazar%C4%B1-verileri-turk-loydu/?originalSubdomain=tr, Erisim Tarihi:
11.12.2023.

WTTC. (2023). Destination 2030 WTTC & JLL Assess Global Cities'
Tourism Readiness. https://research.wttc.org/destination-2030-j11-wttc-
report? gl=1*16mvw3q* ga*MjExOTIOODE2NS4xNzA3NzYOMTI1*
ga JMS5GLX6VIW*MTcwNzc2NDEyNC4xLjEuMTcwNzc2NDQxMy4
wLjAuMA, Erigim Tarihi: 12.02.2024.

Yacht World. (2023). Luxury Yachts, Superyachts, Advice & Trends.
https://www.yachtworld.com/research/, Erigim Tarihi: 25.12.2023.

Yat Turizm Dernegi. (2023). Ozel Teknelerin Donatimi ve Ozel Tekneleri
Kullanacak Kisilerin Yeterlilikleri Hakkinda Yonetmelik.
https://ytb.org.tr/haberler/ozel-teknelerin-donatimi-ve-ozel-tekneleri-
kullanacak-kisilerin-yeterlilikleri-hakkinda-yonetmelik 25, Erisim Tarihi:
21.12.2023.

48


https://doi.org/10.1016/j.ifacol.2016.10.489
https://yigm.ktb.gov.tr/TR-201146/deniz-turizmi-tesisleri-ve-araclari-istatistikleri.html
https://yigm.ktb.gov.tr/TR-201146/deniz-turizmi-tesisleri-ve-araclari-istatistikleri.html
https://www.turizmebakis.com/yat-turizmi/
https://www.yachtworld.com/research/
https://ytb.org.tr/haberler/ozel-teknelerin-donatimi-ve-ozel-tekneleri-kullanacak-kisilerin-yeterlilikleri-hakkinda-yonetmelik_25
https://ytb.org.tr/haberler/ozel-teknelerin-donatimi-ve-ozel-tekneleri-kullanacak-kisilerin-yeterlilikleri-hakkinda-yonetmelik_25

Yat Turizm Sirketleri Icin... DENIZCILIK FAKULTESI DERGISI
EXTENDED SUMMARY

Conceptual/Theoretical Framework

It is planned to create a model to determine the most ideal sailboat selection
criteria for tourism companies. In the study, Tiirkiye and world boat
tourism data are given. Additionally, information about sailboats in Turkey
is presented. Sailing boat types and equipment are stated.

Methodology

In the methodology of the study, research was conducted on sailing boats
and yachts in the literature. Within the framework of the information
received from experts, main criteria and sub-criteria were created and the
priority main and sub-criteria that should be included in the selection of
sailboats were determined. The weighting of the 4 main criteria and 21 sub-
criteria determined by the Fuzzy AHP method was determined. In this way,
the most important features of sailing boats were determined.

Findings and Discussion

Among the findings determined in the study, energy panel and boat price
were important sub-criteria in the Economy sub-criterion. One of the most
important problems faced by the boat here is that it frequently encounters
energy shortages while at sea. In the Comfort main criterion, the number
of cabins and radar are stated as the two most important sub-criteria. These
two subcriteria had equal normalized weight. Considering that for tourism
companies, the number of cabins means the number of customers, it can be
stated that this sub-criterion is high. When we look at the main criterion of
ease of use, we see that the machine brand and sail area/number sub-criteria
are important. The machine is the most important basic part of the boat.
The fact that it is important to ensure movement has also been the choice
of experts as a sub-criterion. When the sub-criteria of the material main
criterion were evaluated, 'rigging structure and condition' and fiber
condition were preferred as the most important criteria. Rigging structure
is the most important element of sailors.

Conclusion and Recommendation

Choosing sailboats is a complex process and important criteria must be
taken into account in these choices. Factors such as machine brand, rigging
structure and condition, sail area and number, fiber condition and sail type
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are the determining factors in choosing a sailboat. While the machine brand
affects the boat's engine performance, the rigging structure and condition
are critical for safety and durability. Sail area and size play an important
role in determining the performance of the boat, while fiber condition is
evaluated in terms of lightness and durability. In addition, the type of sail
is a determining factor in terms of its suitability for the intended use and
sailing conditions. Careful evaluation of all these criteria will provide
guidance for tourism companies in choosing the most suitable sailing boat.
In this study, a restriction was placed only on boats with sailing equipment.
Since the study is evaluated by experts from across Turkey, it may vary
depending on the cultures of different countries. By using the important
main criteria and sub-criteria determined in the study, studies can be
carried out in the future for boats that have a major place in yacht tourism,
such as motor yachts, catamarans and other passenger boats. It has been
observed that there is no study in the literature on determining the selection
criteria of a marine vehicle in marine tourism. Therefore, this study will be
a reference for selection studies on other marine vehicles in the future.
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IMPACT OF MAJOR CRISES ON CONTAINER SHIPPING
IN TURKIYE: THE CASE OF THE COVID-19 OUTBREAK*
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ABSTRACT

The Covid-19 outbreak is a recent major crisis with a broad and lasting
impact on the economy, health, and society, rather than an immediate and
temporary impact. In the first months following the declaration of the pandemic,
the container shipping sector in Tiirkive was impacted by restrictions and
quarantine measures. During this period, there were reductions in ship calls,
slowdowns in ship operations, and losses in storage and warehousing services.
Although container volumes in Tiirkive were less impacted than the global
average, the previously stable growth trend came to a halt. This study examines
the impact of the Covid-19 outbreak on container shipping in Tiirkiye as a case
study. Relevant literature and statistical data were analyzed to provide a detailed
examination of the specific impacts in Tiirkiye. In addition, the study aims to
support national goals and increase resilience to future crises by providing
recommendations for the stakeholders and national policy makers. These
recommendations include the adoption of digitalization and blockchain
technologies, regional expansion of maritime trade, considering storage
strategies and developing logistics infrastructure.

Keywords: Covid-19 Outbreak, Container Shipping, Turkish Maritime
Sector, Major Crisis, National Goal
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BUYUK KRVIZLERIN TURKIYE’DEKiIi KONTEYNER )
TASIMACILIGINA ETKIiSi: COVID-19 SALGINI ORNEGI

oz

Covid-19 salgini, anlik ve gegici bir etkiden ziyade ekonomi, saglhk ve
toplum iizerinde genis ve kalici bir etkiye sahip olan yakin tarihli biiyiik bir krizdir.
Pandeminin ilanini takip eden ilk aylarda, Tiirkiye'deki konteyner tasimacilig
sektorii kisitlamalar ve karantina onlemlerinden etkilenmistir. Bu donemde gemi
ugraklarinda azalmalar, gemi operasyonlarinda yavaslamalar, depolama ve
antrepo hizmetlerinde kayiplar yasanmistir. Tiirkiye deki konteyner hacimleri
kiiresel ortalamadan daha az etkilenmis olsa da daha once istikrarli olan biiyiime
egilimi durma noktasina gelmistir. Bu ¢alisma, Covid-19 salgiminin Tiirkiye 'deki
konteyner tasimaciligi iizerindeki etkisini bir vaka ¢alismast olarak
incelemektedir. Iigili literatiir ve istatistiki veriler analiz edilerek Tiirkiye deki
spesifik etkiler detayli bir sekilde incelenmistir. Ayrica ¢alisma, paydaslar ve
ulusal politika yapicilar igin tavsiyeler sunarak ulusal hedefleri desteklemeyi ve
gelecekteki krizlere karsi dayamiklihgr artirmayt amaglamaktadir. Bu tavsiyeler
arasinda dijitallesme ve blok zinciri teknolojilerinin benimsenmesi, deniz
ticaretinin bolgesel olarak genisletilmesi, depolama stratejilerinin dikkate
alinmmast ve lojistik altyapisinin gelistirilmesi yer almaktadur.

Keywords: Covid-19 Salgim, Konteyner Tasimaciligi, Tiirk Denizcilik
Sektori, Biiyiik Kriz, Ulusal Hedef

1. INTRODUCTION

In the last century, major global crises that temporarily slowed the
growth rate of the global economy included the Great Depression of 1929,
the oil crisis triggered by the 1973 oil embargo, and the financial crisis that
began in Thailand in 1997 and quickly spread across Asia. However, the
2008 economic crisis, which was one of the major global crises of the 21st
century, has had a more lasting impact on the global economy than the
crises of the last century (Esmer, 2021). The maritime industry is facing
major crises, which are causing temporary disruptions in global supply
chain integration (Notteboom et al., 2021).

Container shipping operations may experience disruptions and a
decrease in volume during major crises (Toygar et al., 2023). The largest
decline of the 21st century was experienced in global container shipping
volumes, in 2009 (UNCTAD, 2022). Global container shipping volumes
steadily increased between 2000 and 2009. However, in the first six months
0of 2009, there was a decline of about 16% due to the 2008 economic crisis
(Kalgora and Christian, 2016). Similarly, the Covid-19 outbreak is a recent
example of a global challenge with far-reaching economic, health, and
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social impacts, unlike other major global crises that have immediate but
temporary impacts. In response to the outbreak, companies have had to
create work environments that comply with health and safety standards set
by authorities to protect their workers while maintaining commercial
activities. The outbreak has had a profound impact on the container
shipping sector (Huang et al., 2022). In February 2020, global container
shipping was down 8.6% year-on-year (ITF, 2020). The outbreak has
resulted in a global shortage of containers, leading to increased shipping
costs and freight rates, as well as reduced efficiency in port operations
(Kuzmicz, 2022; Zhou et al.,, 2022; Carriére-Swallow et al., 2023).
Consequently, container shipping volumes have fallen to their lowest
levels since the 2008 economic crisis (Notteboom et al., 2021).

Accurately defining the uncertainties and challenges caused by
major global crises is crucial. The uncertainties and fluctuations caused by
the outbreak on a global scale have significantly impacted the Turkish
container shipping sector. It is therefore of significant importance to gain
a clear understanding of the specific impact of the outbreak on this sector
and to analyze how the sector has responded to this challenge. The study
aims to improve the capacity of container shipping stakeholders to manage
similar major crises in the future by providing an analysis of the impact of
the Covid-19 outbreak on the container shipping sector in Tiirkiye.
Additionally, it provides recommendations for national policymakers, with
a strategic perspective towards national goals for effectively managing the
impact of major global crises on Turkish container shipping. This study
employs a case study approach, as a comprehensive and context-specific
analysis is required to understand the specific impact of the outbreak on
the Turkish container shipping sector. This method allows for a focused
examination of the challenges and responses to the outbreak within the
Turkish maritime context. It plays a pivotal role in the development of
effective action plans and recommendations at the national level. Although
this study does not involve direct fieldwork for data collection, it has been
conducted through the analysis of existing data. Studies and statistical data
were reviewed to analyze in detail the contextual conditions and causal
relationships within the sector. The studies included an examination of the
challenges posed by the Covid-19 outbreak on container shipping, based
on a review of relevant literature. Statistical data were provided by the
Ministry of Transport and Infrastructure, Republic of Tiirkiye, the Port
Operators Association of Tiirkiye, the Chamber of Shipping of Tiirkiye,
and the Association of International Forwarding and Logistics Service
Providers.
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2. CONCEPTUAL AND METHODOLOGICAL
FRAMEWORK

2.1. Tiirkiye-Centered Container Shipping

Strategically located at the crossroads of Asia and Europe, Tiirkiye
is a key crossroads for East-West and North-South trade routes. Tiirkiye is
also an important transit point between the Far East and Europe. It is one
of the countries that form part of the Europe-Caucasus-Asia shipping
corridor. It also connects the middle corridor of the Belt Road Initiative.
Table 1 is based on Tiirkiye’s foreign trade data. This table shows that
Tiirkiye’s foreign trade involves many countries in different regions, both
near and far.

Over the past decade, maritime has become the mode of transport
with the largest share of import and export cargoes in Tiirkiye’s foreign
trade, both in terms of value and volume. There are a total of 216 coastal
facilities (docks, buoys, dolphins, and platforms) in Tiirkiye. Of these
coastal facilities, 192 have a port operating license (Port Operators
Association of Tiirkiye, 2023). In 2022, the share of maritime transport in
the value of imports from these coastal facilities was 65.74%. According
to the export transport data of the same year, the share of maritime transport
in exports was 59.56%. In terms of volume, maritime transport accounted
for 92.22% of imports in 2022. In addition, the share of maritime transport
in exports was realized as 80.08% (UTIKAD, 2023). These percentages in
Tiirkiye’s foreign trade were reflected in a cargo handling volume of
542,610,283 tons in Turkish ports (MTI-GDMA, 2023). The distribution
of Tiirkiye’s foreign trade transport in 2022 was as follows: 32% liquid
bulk, 30% solid bulk, 24% containers, 12% general cargo and 2% vehicles
(Chamber of Shipping-Tiirkiye, 2023). Between 2013 and 2022, it was
observed that the loading volume in Turkish ports increased from 163
million tons to 250 million tons, and the discharge volume in the same
period increased from 225 million tons to 292 million tons (Port Operators
Association of Tiirkiye, 2023).
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Table 1: Top 5 Countries for Tiirkiye’s Exports-Imports (2022, USD

Million)
Export Import
1 Germany 21,141,783 1 Russia 58,848,948
2 USA 16,885,325 2 China 41,354,561
3 Iraq 13,750,276 3 Germany 24,033,074
4 UK 13,004,798 4  Switzerland 15,335,897
5 Ttaly 12,386,045 5 USA 15,228,078

Source: (TURKSTAT, 2023).

In 2022, Tiirkiye has forty-six authorized port operations to serve
container ships and their cargo. However, only twenty-eight of these
operations provide such services. Port Operators Association of Tiirkiye
(2023) reported that container handling is most prevalent at ports located
in the Marmara Region, accounting for 62% of all operations, followed by
the Mediterranean Region at 22%, the Aegean Region at 15%, and the
Black Sea Region at 1%. Notably, the amount of container traffic in
Tiirkiye and its surrounding nations has increased in recent years.
Numerous Mediterranean ports are directly connected to the primary
service routes linking the Far East and Europe. These ports are developing
integrated connection lines with principal container service routes (Polat,
2022). Tirkiye’s strategic location on important trade routes allows for
container shipping from end to end, encompassing numerous countries.
Additionally, Tiirkiye is placed 12th globally for container ship calls with
more than one thousand gross tonnages. Upon analysis of container
handling in Tiirkiye, it is evident that containers have a shorter duration
compared to the global average, specifically those with an amount of 1500
TEU and below as well as 4000 TEU and above (UNCTAD, 2021). This
could potentially prompt global container shipping operators may consider
arranging weekly shipping schedules based in Tiirkiye.

There are seventy-one Harbour Masters in Tiirkiye. In 2022,
container handling services were provided at port operations located within
the administrative boundaries of twenty Harbour Masters. Of the
containers handled at the ports within the administrative boundaries of
these Harbour Masters, 76.9% were foreign trade loads, 6.64% were
cabotage loads, and 16.46% were transit loads. The top five Harbour
Masters in terms of container handling volume (Ambarli, Kocaeli, Mersin,
Tekirdag, and Aliaga) reached 10,183,178 TEU, constituting 82.3% of the
total handling in all port operations (MTI-GDMA, 2023). Four of these
harbour masters are among the top one hundred ports according to the
container handling volumes within their administrative boundaries
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according to Lloyd’s List’s 2023 report. These ports are ranked as follows;
seventy-four. Ambarh (2,867,215 TEU), eighty-nine. Kocaeli (2,059,310
TEU), ninety-two. Mersin (1,988,269 TEU), and one hundred. Tekirdag
(Asyaport & Ceyport Tekirdag-1,773,148 TEU) (Lloyd’s List, 2023). The
regional clustering of container shipping in Tiirkiye and the good
operational efficiency of the ports in these regions have also been reflected
on the container handling volumes. Between 2012 and 2022, the container
handling volume in Turkish ports has increased. In 2012, 7,192,396 TEU
containers were handled, but by 2022, this had increased by about 72% to
12,366,382 TEU (UTIKAD, 2023). To gain a comprehensive
understanding of the adverse impact of Covid-19 outbreak on container
shipping, this study evaluates the repercussions of the outbreak on the
container shipping sector in Tiirkiye.

2.2. Impacts of Covid-19 Outbreak on Container Shipping
Centered in Tiirkiye

During the outbreak, the implementation of quarantine and
restriction policies across European Union countries, which conduct the
highest volume of foreign trade with Tiirkiye, has resulted in customs
delays at border crossings, leading to the formation of extensive lorry
queues. The decline in efficiency at border crossings has resulted in longer
shipping processes and less reliable estimated time of arrivals (Tutar et al.,
2022). Therefore, challenges caused by Covid-19 outbreak directly impact
Tiirkiye-based commercial activities that provide connectivity features on
the world’s busiest trade routes. Similarly, to the impacts on a global scale,
the Covid-19 outbreak has caused a decrease of between 20% and 30% in
logistics services in Tiirkiye. During this period, disruptions and
malfunctions have occurred in logistics systems, and some measures have
been gradually taken as awareness of the outbreak increased (Tanrikulu
and Odabas, 2021). In this context, various restrictions have been
implemented, including the phased closure of border gates in road
transport, entry-exit bans on metropolitan cities, the continuation of
intercity transport despite the cessation of passenger transport voyages, the
complete cessation of train services in railway transport, the introduction
of some new regulations in urban transport, and the reduction of public
transport voyage numbers to the lowest level (Bakirci, 2020).

The first challenges regarding the impact of the Covid-19 outbreak
on container shipping in Tiirkiye have been the decrease in the share of
maritime transportation in foreign trade activities and the shortage of
empty containers. In Tiirkiye’s imports, while the value-based share of
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maritime transportation was over 60% in the period of 2010-2020, this rate
fell below 60% in the first three quarters of 2020. A comparable situation
has been observed in export data as well. While the ratio of maritime
transportation in Tiirkiye’s exports steadily increased between 2015-2018,
it fell below 60% in the first three quarters of 2020 (UTIKAD, 2021).

In container shipping, the failure to position necessary containers in
the appropriate regions results in the storage of empty containers in
warehouses located in regions with low export demand. This, in turn, leads
to a shortage of containers in regions with high export intensity. This
situation constitutes a significant challenge that prevents shipping demands
from being met effectively and efficiently. Moreover, even if the container
volume demand in a region is at a level that can meet the demand, a
container shortage challenge can be encountered. For example, 20-foot
containers are often preferred in the shipping of heavy cargoes such as
marble. If cargoes that require 40-foot containers are imported in a region
with a high volume of marble exports, even though the number of
containers in the region is adequate, a shortage of containers will arise due
to the unavailability of suitable containers. As a result, 20-foot containers
that are empty will need to be positioned in the region (Balci, 2020).

Empty container positioning is a common occurrence in Tiirkiye due
to the imbalance between export and import cargo. Furthermore, the global
shortage of empty containers has had an impact on shipping operations in
Tiirkiye. As can be seen in Table 2, although there has been a consistent
yearly increase in the shipping of empty containers of all sizes (18.33% in
2017, 8.61% in 2018, 7.77% in 2019), there was a decline of 1.75% in
2020. This situation demonstrates that fluctuations in Tiirkiye’s container
shipping sector are influenced by global economic factors and the
outbreak.

Table 2: Tiirkiye Container Shipping Volumes by Container Size
Total Container Handling (TEU)

2016 2017 2018 2019 2020
20° 2,163,764 2,498,642 2,613,162 2,594,908 2,527,410
40° 4,589,648 5,143,890 5,665,514 6,262,760 6,414,542
40’ Big 41,983 40,950 37,883 10,274 8,559
200 693,326 784,882 813,693 780,627 735,666
40° 1,267,410 1,534,036 1,704,440 1,933,774 1,930,148
40’ Big- 5,843 8,136 9,306 9,495 10,325
Total 8,761,974 10,010,537 10,843,998 11,591,837 11,626,650

Source: MTI-GDMA (2021). Note: Prepared based on the data of the General
Directorate of Maritime Affairs 2016-2020.
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The Covid-19 outbreak has caused significant disruptions in the
global supply chain, including challenges faced by ports in meeting
demands (Dirman, 2022). Due to the outbreak, port operations have been
affected resulting in extended operation times. In regions with intense
quarantine practices, the number of port calls has decreased (Bai et al.,
2022). In Tirkiye, competent authorities have promptly implemented
precautionary policies to mitigate the impacts of Covid-19 outbreak. It is
known that intercity transport has been stopped and transportation has been
closed in thirty metropolises and Zonguldak provinces. Similarly, in the
Turkish maritime sector, measures against the Covid-19 outbreak have
been quickly implemented and these measures have been quickly
implemented in all ports (Uzun, 2021). Ministry of Health General
Directorate of Health for Borders and Coasts of Tiirkiye and Ministry of
Transport and Infrastructure, Republic of Tiirkiye have made decisions
regarding ships scheduled to arrive in Tiirkiye. In this context, contact
should not be allowed without following the free pratique procedure (MTI,
2020). A directive has been prepared stating that the disinfection process
will be conducted at all entry-exit points of the country, including ports,
and vehicles in international circulation (Chamber of Shipping-Tiirkiye,
2020a). In addition, various measures have been taken to reduce risks in
maritime transportation and minimize contact. In this context, driverless
and passenger less trailer loads have been made to ships. Ship agency
offices and port operators have conducted contactless delivery procedures,
complying with social distancing regulations, and using protective gear.
The use of documents such as sea waybills and telex releases has become
widespread. If the original bill of lading was in the possession of the owner
of the cargo, it it was possible to send for the consignment to be sent to the
agent via the shipping method or other non-contact methods (Chamber of
Shipping-Tiirkiye, 2020b).

Structural breaks may occur in export and import cargoes during
periods of crisis in Turkish ports (Acik, 2021). When examining the
volumes of container shipping in Tiirkiye in recent years, a more optimistic
picture is formed compared to the world in general. However, it is evident
that the stable increasing trend of past years has been disrupted. Table 3
shows that there were significant increases in the volumes of container
shipping in the period before 2019. In 2020, although an increase of 0.3%
is observed in container volumes, it is seen that this increase is behind the
past periods.
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Table 3: Container Shipping Volumes in Tiirkiye According to Regimes

Year Export Import Cabotage Transit Total
2016 3,543,804 3,607,086 738,312 872,772 8,761,974
2017 3,866,874 3,975,205 935,521 1,232,937 10,010,537
2018 4,160,124 4,259,029 935,661 1,489,184 10,843,998
2019 4,594,647 4,540,201 753,267 1,703,722 11,591,837
2020 4,618,225 4,480,472 731,352 1,796,601 11,626,650

Source: MTI-GDMA (2021). Note: Prepared based on the data of the General
Directorate of Maritime Affairs 2016-2020.

Upon examination of Table 3, it is apparent that there has been a
decrease in imports and cabotages compared to the previous year.
However, the stable increases in transits that occurred in previous periods
did not occur. Consequently, several sectoral institutions and academics
have conducted numerous studies to examine the impacts of Covid-19
outbreak and provide solutions to the challenges. The study examining the
hinterland connectivity of Mersin Port categorizes the Covid-19 outbreak
as a global economic crisis and a threat (Zeybek, 2021). Incaz and
Karakoprii (2021) conducted a study based on the ports in the Ambarli
region, which has the highest container handling volume in Tiirkiye, in
order to determine the negative impacts of Covid-19 outbreak. Ayaz et al.
(2022) conducted a study to determine and prioritize strategies for the
impacts of Covid-19 outbreak on port operator located in Tiirkiye. The
study conducted by Kurt (2023) examines the impact of Covid-19 outbreak
on port operations in both micro and macro contexts and evaluates these
impacts on Turkish port operations. The collaboration between the
university and the logistics sector in Tiirkiye aimed to evaluate the
potential impact of Covid-19 outbreak being declared outbreak over a
three-month period. In the study participated by 104 experts serving in the
sector, 95% of the participants (83% very much, 9% medium and 3% less)
stated that Covid-19 will have negative impacts (Okumus, 2020). In the
Covid-19 outbreak impact analysis report prepared by the Port Operators
Association of Tiirkiye (POAT), the reflections of Covid-19 outbreak,
which was declared a pandemic in March 2020, on port operators in
Tiirkiye were evaluated based on data obtained from thirty-six different
port operators. Representatives of all participating port operators stated
that ship calls had decreased by at least 5%. In addition, data collected from
participants showed that ship operations stopped at 11% of ports serving
Ro-Ro ships and 33% of ports serving cruise ships. According to the report,
negative impacts also occurred in bonded warehousing and storage
services. According to the representatives of the port operators
participating in the research, the volume losses in bonded warehousing and
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storage services reached 25% in packaged food cargoes, 22% in dry bulk
cargoes and 8% in liquid bulk cargoes (Port Operators Association of
Tiirkiye, 2020a). In the study conducted to determine the situation in port
operators in the first months (March and April) when Covid-19 outbreak
was declared an outbreak, thirty-nine port operators’ officials located in
different regions of Tirkiye participated. All participating port operators
reported a significant decrease in the number of ship calls compared to the
previous month. Regarding the present study, the report indicated a 50%
decrease in container ship calls. During the same period, it was understood
that the national authority made intense restriction decisions for ships
calling and these decisions were between 50-100% depending on the type
of ship (Port Operators Association of Tiirkiye, 2020b). In the report where
42 port operators located in different regions of Tiirkiye participated,
according to the statements of the participants, it was determined that
container ship calls decreased the most in ports in the first four months
after the pandemic declaration (March 8%, April 50% and May 47% and
June 38%) occurred (Port Operators Association of Tiirkiye, 2020c).

2.3. Methodological Framework

The study examines the impact of the major crisis periods on the
sector and considers potential strategies for mitigating these impacts. The
case study approach allows for a comprehensive analysis of all aspects of
a complex crisis such as the Covid-19 outbreak. It allows a detailed
examination of the impact on container shipping at different periods of the
outbreak. Therefore, this study employs this approach to examine in depth
the impact of the Covid-19 outbreak on container shipping in Tiirkiye. The
principal rationale for employing the case study approach is the necessity
for a context-specific analysis to comprehend the impact of the Covid-19
outbreak on the Turkish container shipping sector. While other approaches
may generalize results across different contexts, the case study approach
allows for a focused examination of the challenges and responses. This
specificity is paramount in providing actionable insights and
recommendations for the national context.

This study did not involve direct fieldwork, but rather analysis of
existing data. The study conducted a comprehensive review of relevant
literature and regional data sources to gain a detailed understanding of the
contextual conditions and causal relationships. The relevant literature
reviewed includes studies on the impact of the Covid-19 outbreak on
container shipping Tiirkiye. Regional data sources include shipping
volumes and port operations statistics provided by the Ministry of
Transport and Infrastructure, Republic of Tiirkiye, the Port Operators
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Association of Tiirkiye, the Chamber of Shipping of Tiirkiye, and the
Association of International Forwarding and Logistics Service Providers.

3. RESULTS AND CONCLUSIONS

The Covid-19 outbreak has had a dramatic impact on the container
shipping sector in Tirkiye. Its geographical location and economic
structure gave rise to a distinctive dynamic within this sector during the
outbreak. A comprehensive analysis of the impact of the Covid-19
outbreak on container shipping in Tiirkiye contributes to a broader
understanding of the impact of major global crises on national industries
and supports the development of specific strategies for crisis management
and policymaking. This study employs a case study approach to provide an
in-depth examination of the impact of the Covid-19 outbreak on container
shipping in Tiirkiye. By closely examining the specific conditions and
measures taken in Tiirkiye’s container shipping sector, the study highlights
the differences between general trends and their specific impacts.

Although Tirkiye’s container shipping volumes have showed a
more positive outlook globally, the steady growth trend of previous years
was broken (MTI-GDMA, 2021). The impact of the Covid-19 outbreak on
container shipping in Tirkiye became apparent in the first months
following the declaration of the pandemic. The imposition of restrictions,
quarantines, and the reduction of ship calls, and the loss of storage services,
resulted in a significant disruption to the sector. Restrictions imposed by
national authorities, a decrease in ship calls, a slowdown in ship operations,
losses in bonded warehousing and storage services are among these
impacts (Port Operators Association of Tirkiye, 2020a, 2020b, 2020c).
This impact has led to disruptions and efficiency losses in the container
shipping process.

This study has several limitations. The study primarily focuses on
Tiirkiye and does not provide a comprehensive comparison with similar
impacts in other countries. Future studies could benefit from a comparison
of the impact across different countries and regions, which would provide
a broader perspective.

Secondly, this study is based on an analysis of existing literature,
which also reflects the limitations of these studies. A substantial proportion
of research conducted during the Covid-19 outbreak was constrained by
limitations and challenges in data collection processes, necessitating the
use of limited data sets. This may prompt questions about the
generalizability and accuracy of some results. Consequently, post-
outbreak research utilizing broader and more in-depth data sets may
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provide more reliable and comprehensive insights into the issues addressed
in this study.

Third, as the study is based on findings from existing literature, it
may not fully reflect the rapid changes and new developments in the
container transportation sector. Given the dynamic nature of the sector,
conducting studies with regularly updated data and analysis would better
capture the current state of the sector.

The study also provides recommendations to sectoral stakeholders
and national policymakers on achieving national goals concerning the
sectoral impacts of the Covid-19 outbreak.

4. RECOMMENDATIONS
4.1. Recommendations for Sectoral Stakeholders and National
Policymakers

Article 83 under the title Interaction of Global Developments with
Tiirkiye in the Eleventh Development Plan emphasizes the importance of
measures for international problems that emerged after the major crises.
Article 84 indicates the importance of utilizing opportunities that may arise
in future periods in favor of Tiirkiye by pointing out the change in global
productions and trade channels. Also, the goals under Article 508.3 in the
Policies and Measures section show that there are studies related to the
objectives of widespread use of blockchain applications in transportation
and customs services (Presidency of the Republic of Tiirkiye, 2019). This
study has the potential to contribute to the development of strategies to
build a more resilient and sustainable sector in the future. Additionally, the
following recommendations are provided for national policymakers to
support national goals for container shipping in Tiirkiye and to provide
resistance against future global crises:

e Adoption of digitalization and blockchain technologies in shipping
and customs services: Digital transformation to minimize the
negative impact of major global crises is a critical necessity. The
Covid-19 outbreak underscored the urgent need for such
innovations, as rapid and adaptable decision-making became
paramount. In accordance with Article 508.3 of the Eleventh
Development Plan, successful transformation in the container
shipping sector requires companies to adapt their shipping
processes, focus on digital applications, and hire professionals
capable of coordinating data flows through blockchain networks.
During the outbreak, the adoption of electronic contracts and
blockchain technology showed resilience in the container shipping
sector. These technologies ensured continuity and efficiency in
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operations despite widespread disruptions. The use of blockchain
technology can automate administrative processes in container
shipping, such as customs clearance and documentation. This
technology reduces dependence on manual processes, which can
be slow and prone to human factor, especially. This not only
accelerates operations but also improves their resilience to
disruptions caused by major crises. Investing in these
technological advances will significantly contribute to developing
a more efficient and sustainable container shipping sector in
Tiirkiye.

e Regional expansion of maritime trade in Tiirkiye: In Tiirkiye, 192
coastal facilities with port operating licenses are located in the
same regions. The selection of locations for port operations
highlights the need for a more balanced and effective regional
distribution of maritime trade in Tirkiye. Therefore, it is
considered that the coastal regions should be used more effectively
in maritime trade to make better use of Tirkiye’s strategic
position. To enhance the sector’s resilience to major global crises,
it is crucial to increase the number of container terminals and
expand regionally. Such an expansion policy would provide the
basis for strategic policies to exploit the full potential of coastal
regions. It can also increase the resilience of the sector by
mitigating the impact of challenges that arise in specific regions
during major global crises.

e Considering storage strategies: Upon arrival at their destination
ports, container ships may be subject to customs procedures or new
outbreak-related measures. Quarantine measures, container
demurrage, and detention charges at the discharging port may lead
to increased storage and port charges. To achieve this, container
shipping operators could provide low-cost storage facilities in
various regions of Tiirkiye as part of their door-to-door services
for customers.

e Developing logistics infrastructure: Tiirkiye’s strategic location,
along with infrastructure initiatives such as the Marmaray and
Baku-Thbilisi-Kars international railway, provides a competitive
advantage. In the near future, a comprehensive supply chain
network will be established by creating rail connections among
Mersin, Iskenderun, Samsun, Filyos, and the ports of Alsancak and
Candarli in Izmir (Tiire, 2021). Modernizing and increasing the
capacity of logistics infrastructure elements, such as ports,
warehouses, and storage facilities, can also help Tiirkiye gain a
competitive advantage in the container shipping sector.
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4.2. Recommendations for Future Studies

The following academic suggestions are presented to evaluate the

opportunities and research areas that emerge during major crises:

Investigating the impacts of customs procedures on container
shipping: Focusing on various areas of the sector allows for
addressing topics such as port operations, logistics, shipping costs,
security measures, and risk management. It is important to note
that problems and solutions in the container shipping sector may
be related to other relevant sectors. The Logistics Performance
Index report for the year 2023, published by the World Bank,
shows that Tiirkiye’s lowest performance value is in the customs
category. Tiirkiye ranked 47th among 139 countries in the customs
category with a score of 3.0 (World Bank Group, 2023). A detailed
examination of the flow of cargo and information before and after
customs procedures in the container shipping process can provide
a holistic and improved logistics approach.

Monitoring the impacts of post-Covid-19 outbreak: Container
shipping is vulnerable to supply and demand global crises due to
its fragile structure. Therefore, it is crucial to evaluate and monitor
problems causing global crises in real-time and find effective
solutions. Current studies should cover topics such as the changing
impacts of global crises over time and how they can be balanced
with new developments and measures.
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WORK ARRANGEMENTS ON FREIGHT FORWARDERS’
JOB PERFORMANCE, SATISFACTION, AND
MOTIVATION
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Gokce TUGDEMIR KOK?

ABSTRACT

Remote work arrangements have become a critical argument both for
employees and employers, particularly during the COVID-19 coronavirus crisis.
The continuity of remote work arrangements has come into question as the
pandemic disease diminished. Several industries and companies have recognized
the advantages of remote work and made remote or flexible work a permanent
part of their operations. Additionally, certain employees, perceiving the more
favorable conditions provided by remote work, have refused to return to the office
or have requested permanent remote work arrangements. Still, many employers
are questioning the pros and cons of remote work. In this context, this research
focuses on freight forwarder employees who are assumed to be adaptable to work
remotely due to the nature of their work. The research aims to determine current
working arrangements and the effect of working remotely on the productivity,
satisfaction, and motivation of freight forwarders. Data on these variables were
collected through an online survey. Through statistical analysis, the impact and
factors influencing remote work arrangements on employee performance are
explored. The effects and relationships between job performance, job motivation,
Jjob satisfaction, and work arrangement were examined by regression, correlation,
and mediation analysis methods. Findings revealed that remote work
arrangements directly impacted the job satisfaction, motivation, and performance
of freight forwarders. Employees reported being able to work in environments that
suited their individual preferences and needs, leading to increased work
motivation and engagement. The digital nature of their work and the frequent
interaction across time zones render the adoption of remote work valuable.

Keywords: Remote work, Freight forwarder, Job satisfaction, Work
motivation, Job Performance
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UZAKTAN CALISMA DUZENLERININ NAKLIYE ISLERI
KOMISYONCULARININ IS PERFORMANSI,
MEMNUNIYETI VE MOTiVASYONU UZERINDEKI
ETKIiSi

oz

Uzaktan c¢alisma diizenleri, ozellikle COVID-19 koronaviriis  krizi
swrasinda hem c¢alisanlar hem de isverenler icin kritik bir argiiman haline
gelmistir. Pandeminin etkileri azaldikca ise uzaktan ¢alisma diizenlerinin
devamlhiigi sorgulanmaya baslamistir. Birgok endiistri ve girket, uzaktan
calismanmin  avantajlarint  fark etmis ve wuzaktan veya esnek c¢alismayt
operasyonlarimin kalict bir par¢asi haline getirmistir. Ayrica, uzaktan ¢alismanin
sagladigi ¢calisma kosullarini daha uygun olarak algilayan bazi ¢alisanlar, ofise
donmeyi reddetmis veya uzaktan ¢alisma diizenlerinin kalict olarak devam
ettirilmesini talep etmistir. Ancak bir¢ok isveren hala uzaktan c¢alismanin
avantajlarimi ve dezavantajlarini sorgulamaktadir. Bu baglamda arastirma,
islerinin dogasi nedeniyle uzaktan ¢calismaya uyum saglayabilecekleri varsayilan
nakliye isleri komisyonculari ¢calisanlarina odaklanmaktadir. Arastirma, mevcut
calisma diizenlerini ve uzaktan c¢alismanmin is performansi, memnuniyeti ve
motivasyonu tizerindeki etkisini belirlemeyi amaglamaktadir. Bu degiskenlere ait
veriler, ¢evrimi¢i bir anket aracihgla katthmcilardan toplanmistir. Iy
performansi, is motivasyonu, is memnuniyeti ve ¢alisma diizeni arasindaki etkiler
ve iligkiler, regresyon, korelasyon ve aract analiz yontemleriyle incelenmistir.
Bulgular, uzaktan caliyma diizenlemelerinin is memnuniyeti, motivasyonu ve
performansini dogrudan etkiledigini gostermigtir. Calisanlar, bireysel tercih ve
ihtiyaclarina uygun ortamlarda ¢alisabildiklerini belirterek is motivasyonunun ve
katthimumin artigim bildirmislerdir. Islerinin dijital dogasi ve farkli zaman
dilimlerinde sik sik etkilesimde bulunmalari, uzaktan calisma diizenlenlerinin
uygunlanmasint degerli kilmaktadur.

Anahtar Kelimeler: Uzaktan c¢alisma, Naklive isleleri komisyoncu, Iy
memnuniyeti, Iy motivasyonu, Is performansi

1. INTRODUCTION

The COVID-19 pandemic has triggered a global transformation in
working arrangements, profoundly impacting numerous sectors.
Restrictions implemented to reduce the effects of the pandemic have
disrupted the routine operations of many industries, including education,
healthcare, and transportation. The necessity for social distancing and the
sudden onset of lockdowns propelled remote work into the spotlight,
forcing organizations and employees to adapt to new work arrangements.
As a result, remote work (working from home) has become a noteworthy
precaution (Kniffin et al. 2021).
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The term "remote work" describes a work arrangement in which
employees carry out their duties away from the typical office setting, such
as by telecommuting from home. It is used synonymously with remote
work by many workplaces to reflect the location of the job other than the
office. However, remote work is a more comprehensive category that
encompasses the possibility of working from any location, not necessarily
one's home. According to Syihabudhin and Kinanti (2022) and Groen et al.
(2018), these arrangements include full remote work, non-traditional office
hours, and multiple hybrid systems for remote work. Flexible working or
hybrid work are also notable arrangements in which individuals structure
their job activities. Those arrangements are often influenced by factors
such as job requirements, industry standards, and personal preferences. All
these working arrangements are considered factors that directly impact the
daily lives of employees and thus have several potential implications for
influencing job satisfaction, job motivation, and job performance.

The remote work arrangement has gained significant traction in
recent years, driven by advancements in technology, globalization, and a
shifting perspective on work-life balance. However, the COVID-19
pandemic has become a catalyst for the global shift towards remote work.
The question now arises as to the sustainability of remote work
arrangements as the pandemic's impact recedes. With the decreased effects
of the pandemic and restrictions, employers have largely started to abandon
remote work arrangements, and employees have been encouraged to return
to their designated workplaces. Some industries and organizations,
however, have embraced remote work as a permanent alternative,
recognizing its potential benefits.

Before the pandemic, working in an assigned workspace was the
standard of work in many industries. Businesses across various industries
had to swiftly adapt to ensure the continuity of their operations (Ratten,
2020). It's important to note that a considerable number of global workers
had no prior experience with remote work before COVID-19 (Vyas, 2022).
Although these practices are now commonly adopted, their implementation
has not been consistent, differing not only in the extent to which they are
embraced and practiced but also in their application across various
industries and job levels (Hansen et al. 2023).

Remote work presented an effective solution to the immediate
challenges posed by the pandemic. Organizations rapidly implemented
remote work policies, enabling employees to work from their homes or
other remote locations. This shift highlighted the potential benefits of
remote work, including cost savings through reduced office space and
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overhead, improved work-life balance, and increased flexibility in work
hours. Employees discovered that they could remain productive and
efficient while working in the comfort of their own homes. However, since
a significant number of workers are forced to work from home, many
challenges in different aspects also arise from this situation, such as
teamwork, management, leadership, performance, satisfaction, and
motivation. From an organizational perspective, the shutdowns and policy
changes fundamentally altered some industries, expedited trends that were
already in progress, and created opportunities for the emergence of novel
industries (Kniffin et al. 2021).

The principal objective of varying work arrangements is to facilitate
employees in attaining a more advantageous work-life equilibrium,
consequently amplifying their welfare and job-associated consequences
(Nijp et al. 2012; Wahab and Tatoglu, 2020). According to Wahab and
Tatoglu (2020), there is a claim that flexible work arrangements enhance
work-life balance, job satisfaction, organizational commitment, and
employee engagement. Moreover, it was discovered to be correlated with
higher worker well-being, performance, and productivity (Subramaniam et
al. 2015). Employees who work remotely experience a heightened level of
independence and autonomy, as they have the freedom to determine their
own approach to completing tasks. This sense of control is further
increased by the ability to personalize their work environment to suit their
preferences, enabling them to create their own optimal working conditions
(Wang et al. 2021). This circumstance can help businesses and
organizations draw in and keep highly qualified workers who value
flexibility in their work schedules and a good work-life balance (Sanchez-
Hernandez et al. 2019).

Depending on variables like the extent of telecommuting, task
interdependence, job discretion, and organizational support, the effects of
these work arrangements typically vary (Allen et al. 2015). Moreover, the
specific context and industry components frequently influence how
effective flexible work arrangements are (Groen et al. 2018). Depending
on the company and the individual needs of the staff, these elements could
change. Therefore, the nature of the job plays a crucial role in determining
job performance in remote work settings. Therefore, several disadvantages
also arise such as; when the employees become unable to find or organize
proper working locations or conditions. Working in a crowded space
without a personal or designated work area in suboptimal conditions could
lead to undesired effects (Wang et al. 2021). Employees may not receive
the recognition and support they require, which can result in dissatisfaction
(Newman and Ford, 2021).
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Balance between work and life is another area that is impacted. It
can be challenging for employees to keep their work and personal
obligations separate when they work from home. The boundary between
work and personal life becomes blurred, and employees become more
susceptible to interruptions and disturbances (Zhang, 2016). As a result,
they may struggle to concentrate on their work and fulfill their role within
the organization effectively.

Although electronic communication is widely used and easily
accessible today, findings show that it might not be as effective as face-to-
face communication (Marshall et al. 2007; Zhang, 2016). One significant
drawback of electronic communication is its limited information richness.
With all communication occurring electronically, it becomes more
challenging for employees to demonstrate their work ethic and have their
accomplishments acknowledged by their employers. Consequently, some
employees may put in extra hours, but their efforts are only evaluated based
on the outcome, without consideration for the challenges they faced during
the process (Susilo, 2020).

In this context, this study takes specific focus on freight forwarders
within the logistics industry. Freight forwarders play an essential role in
coordinating and facilitating the transportation of goods, ensuring their
efficient and secure delivery. Freight forwarders arrange the movement of
cargo and handle a variety of logistics services while acting as a liaison
between the shipper and the carrier to source different transport solutions
(Dogrucu, 2006; Huang et al. 2019). Their work involves extensive
communication, documentation, and coordination with various
stakeholders, making the industry a potentially adaptable one for remote
work. This specific nature of work highlights the importance of
understanding how remote work arrangements impact the job performance
of freight forwarders, who serve as the primary research group in this
study.

The research delves into the relationships between job performance,
work motivation, job satisfaction, and work arrangements in the context of
freight forwarders. The research aims to investigate the perceptions of
freight forwarder employees regarding remote work arrangements they
have encountered in both the past and present. We seek to understand how
these perceptions relate to job satisfaction, motivation, and performance.
In light of these, the outcomes of this research may provide valuable
insights into the management and implementation of remote work
arrangements and their impact on freight forwarder employees.
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2. THE ROLE OF FREIGHT FORWARDERS IN THE
LOGISTICS INDUSTRY

A freight forwarder is an individual or company that, on behalf of a
shipper, arranges for the transportation of products and the necessary
documentation (Shang and Lu, 2012). They serve as a point of contact
between the shipper and the carrier and arrange different delivery services
to earn money by connecting the shipper with the carrier (Huang et al.
2019). Forwarders act as agents, representing either the carrier or the owner
of the cargo (Saeed, 2013). They also handle a variety of logistical tasks
like cargo insurance, packaging, customs clearance, storage, distribution,
and consolidation. Moreover, these entities maintain an active business
network to keep up with these diverse logistical responsibilities (Canci and
Erdal, 2003; Dogrucu, 2006).

International and domestic transportation, export-import
transactions, customs clearance, transportation management, carrier
selection, document preparation, insurance, and storage and handling are
the primary business activities of forwarders (Ozen, 2006). FIATA (2007)
defines freight forwarding services as any type of service about the
carriage, storage, consolidation, packing, handling, or distribution of
goods, as well as any ancillary or advisory services in connection
therewith. Proficiency in the areas of transportation methods, technical,
operational, and transportation characteristics of the goods, as well as
appropriate decision-making approaches, are prerequisites for performing
freight forwarding (Ozen, 2006). From the sender to the delivery of an item
to its recipient, freight forwarding handles every logistical task involved in
shipping. (Canci1 and Erdal, 2003). Given their expertise in logistics, freight
forwarder companies are prepared to modify their terms of service at any
time should an unforeseen issue arise while providing their services. They
give the companies they deal with a built-in guarantee mechanism with
these features (Eski and Kaya, 2018).

Motives behind companies working with freight forwarders are
lowering the cost of logistics; preventing issues with logistics-related
activities; eliminating costs like control, correction, and recycling;
increasing agility in the face of flexible and variable market conditions;
forming strategic alliances and offering strategic solutions; improving
stock and inventory speed; increasing proficiency with information and
communication technologies; conducting operational activities; and
converting fixed costs into variable costs (Cekerol, 2013: 87).
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The advantages of freight forwarder services from a customer
perspective are spending more time on core skills, reduction in the total
cost of business, transferring investments to core talent, fast delivery of
partial goods, reducing the number of transactions, sharing transportation,
reasonable freight charges, ease payment in operational transactions,
leveraging forwarder’s experience, etc. (Koban and Keser, 2011; Kaya,
2018). Some disadvantages from customer perspectives are usually listed
as; low customer representation skills, loss of control in logistics activities,
violation of privacy, loss of price advantage, insufficiency of sub-carrier
(Tek and Ozgiil, 2005; Kaya, 2018).

Freight forwarders typically work in a fast-paced environment.
Several key aspects of a freight forwarder's role naturally lend themselves
to a remote work setting. Their tasks are largely information-driven,
relying heavily on communication, negotiation, and data analysis. This
inherently digital nature eliminates the need for constant physical presence
in a centralized office. Nature of their work requires frequent interaction
with stakeholders across time zones, making the use of remote
communication tools communication tools a crucial skill set. Moreover,
the dynamic and unpredictable nature of the logistics industry necessitates
independent decision-making and self-motivation, qualities often fostered
by remote work autonomy.

3. JOB PERFORMANCE, SATISFACTION, AND
MOTIVATION IN REMOTE WORK SETTINGS

Performance is the result of an activity successfully attaining its
goal. Job performance refers to an individual's efficacy and efficiency in
carrying out responsibilities and tasks related to their job (Motowidlo et al.
2014). Job performance has also been described as the role-prescribed
conduct that progresses organizational goals (Campbell et al. 1993). Job
performance refers only to behaviors that can matter to achieving the goals
of the organization (Motowidlo, 2003). Job performance has various
dimensions, such as productivity, quality of work, and overall efficiency,
and it is a function of knowledge, ability, skills, and motivation
(Viswesvaran and Ones, 2000). An individual's performance may fluctuate
over time due to alterations in motivational, environmental, personal, and
situational factors and constraints. Based on the literature, a hypothesis was
established for this study which states that job satisfaction has a positive
and significant impact on job performance (H9). The hypothesis that the
work environment has a favorable and significant impact on job
performance was developed in this study based on the findings in the
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literature (H7). Remote work can affect job performance in different ways.
The first factor to consider in this context stems from the necessary
technical skills necessary to manage the new way of working (Toscano and
Zappala, 2021). Remote work also creates challenges as well as benefits
regarding organizational communication with telecommunication.
Numerous work systems are impacted by the COVID-19 pandemic, most
notably the workplace system. Under the direction of superiors, the online
idea is used in the WFH implementation. Using online media platforms
like Whatsapp, Telegram, Zoom, Google Meet, and the firm website,
employees perform their work-related tasks (Arifin et al. 2023). This study
makes the case that job motivation is positively and considerably impacted
by remote working (H4).

Job performance, work overload, increased responsibility, and task
variety are noted as the reducers of job performance in remote work
settings (Elshaiekh et al. 2018). Several factors, including job satisfaction
and job motivation, are also closely intertwined with job performance, and
may be influenced by the nature of remote work.

Job motivation is another pivotal factor that influences employee
performance. Motivation is the factor that propels individuals to engage in
a specific activity, frequently perceived as the driving force behind their
actions (Kleinginna Jr and Kleinginna, 1981). According to Reijseger et al.
(2017), motivated workers typically exhibit higher levels of productivity
and performance. The question is how remote work arrangements affect
job motivation. Working from home can positively affect employees' work
motivation due to two main factors: productivity and personal life. Remote
work arrangements can influence job motivation through various
mechanisms. Factors such as the work environment, the perception of
autonomy, alignment with personal and professional goals, and the support
provided by the organization all play a role in shaping an employee's
motivation. The ability to telecommute allows individuals to enhance their
productivity by avoiding traffic congestion and transportation costs.
Moreover, they can choose to reside in more affordable locations, even if
these are not close to the office. This flexibility not only reduces the stress
associated with commuting but also contributes to a more conducive work
environment. According to this study, remote working is favorably and
significantly impacted by the work environment (H1). This study makes
the case that job motivation is positively and considerably impacted by
remote working (H3). At the same time, it is assumed in this study that job
satisfaction is positively and significantly affected by work motivation
(H6). However, several other factors could also diminish the motivation of
employees and job satisfaction. Understanding how these elements interact
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within the context of remote work is vital for comprehending the impact
on job motivation among freight forwarders.

Job satisfaction is a multifaceted concept with both cognitive and
affective dimensions (Fisher, 2010). It is characterized as a feeling of well-
being that arises from assessing one's work experiences. It encompasses
the perceptions and emotions that employees have regarding their jobs
(Pugliesi, 1999). It is a subjective assessment of individuals to what degree
their job needs and expectations are fulfilled. Job satisfaction is not only
connected to the specific characteristics of the job but also extends to
institutional compensation factors such as wages, opportunities for
advancement, and future career development (Ko et al. 2021). Several
models have established a connection between job design and job
satisfaction, distinguishing between individual, group, and organizational
levels. (Tietjen and Myers, 1998; Fisher, 2010; Yousef, 2016; Winkelhaus
et al. 2022). Job satisfaction is a pivotal determinant of employee well-
being and performance. It holds the potential to impact the mental and
physical well-being of employees. Satisfied employees are more likely to
be engaged, productive, and committed to their work (Bruce and
Blackburn, 1992; Anandhi and Perumal, 2013). Remote work
arrangements can have a profound impact on job satisfaction. Employees
working remotely often report experiencing increased autonomy, reduced
stress related to commuting, and an improved balance between their
professional and personal lives (Beckel and Fisher, 2022). The premise put
forth in this study is that job satisfaction is positively and significantly
impacted by telecommuting (H2). According to a Smith and Johnson
(2020) study, workers who could work remotely expressed more job
satisfaction than those who could only work in an office setting. This result
agrees with the findings of Brown et al. (2019). The linear correlation
between telecommuting and job satisfaction has also been supported by
other studies. A meta-analysis carried out in 2019 synthesized data from
multiple studies and demonstrated a consistent positive relationship
between telecommuting and job satisfaction across a variety of industries
and occupations. On the other hand, job dissatisfaction can lead to reduced
performance, increased absenteeism, and a higher likelihood of employees
seeking alternative employment (Davidescu et al. 2020). It is important to
note that remote work settings can affect job satisfaction if employees feel
isolated, disconnected from their colleagues, or unsupported by their
employers. Thus, examining how remote work arrangements influence job
satisfaction within the context of the freight forwarding industry is crucial.

79



The Relationship and the Impact of... MARITIME FACULTY JOURNAL

4. METHODOLOGY

This study adopts a cross-sectional research design to
comprehensively investigate the current remote working arrangements
within the freight forwarding industry and assess the implications of
remote work on the job performance, satisfaction, and motivation of
employees in this sector. It is aimed to determine post-COVID-19 working
arrangements while also considering the impacts of the pandemic. We
explore the differences in variables of job performance, satisfaction, and
motivation including the perceptions of the freight forwarders regarding
remote work.

Data for this study is gathered by distributing an online survey
through industry channels and social media groups to target employees of
freight forwarder companies in Turkey. The convenience sampling method
is adopted to gather a robust foundation for data analysis. However, several
limitations on participant nationality and industry were set. Only Turkish
nationality participants were included to reduce the effects of cultural
differences that might arise in the study. We also only included the freight
forwarding private companies within the industry. The survey is
distrubuted to more than 150 freight forwarder employees across the
country. 83 individuals responded the survey. However, reponses of four
outlier participants were eliminated from the dataset due to their
inconsistent and conflicting answers. Therefore, the final dataset consists
of 79 samples. Participants were guaranteed the confidentiality and
anonymity of their answers, and participation was completely voluntary.
The survey was open for a predetermined period and data collection has
been carried out from late February 2024 to early March 2024.

The distributed survey was adapted from the previous work of Susilo
(2020) where the design, validity, and reliability study of the scale was
conducted. The survey had statements on the work arrangement, work
environment, job satisfaction, job performance, and job motivation
variables.

Data analysis was conducted from the quantitative data collected
from the survey. Descriptive statistics are used to summarize demographic
data and current remote work practices while providing a contextual
backdrop and providing foundation for comparison.
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The research model is shown in Figure 1 and Figure 2 adapted from
Susilo (2020). The research hypotheses constructed based on the research
model are provided below.

HI. The work environment is positively and significantly impacted
by remote work.

H2. The job satisfaction is positively and significantly impacted by
remote work.

H3. The work motivation is positively and significantly impacted by
remote work.

HA4. The job performance is positively and significantly impacted by
remote work.

H5. The job satisfaction is positively and significantly impacted by
work environment.

H6. The job satisfaction is positively and significantly impacted by
work motivation.

H?7. The job performance is positively and significantly impacted by
work environment.

HS. The job performance is positively and significantly impacted by
job satisfaction.

HY. The job performance is positively and significantly impacted by
work motivation.

HI10. The relationship between remote work and job performance is
mediated by the work environment.

H11. The relationship between remote work and job performance is
mediated by the job satisfaction.

HI12. The relationship between remote work and job performance is
mediated by the work motivation.

HIi3. The vrelationship between work environment and job
performance is mediated by the job satisfaction.

Hi4. The relationship between work motivation and job
performance is mediated by the job satisfaction.
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Figure 1: Research Model

Regression analysis was used to assess the binary effects of the nine
hypotheses that were developed to examine the significant
impacts between work motivation, work environment, remote work, job
satisfaction, and job performance. These impacts are depicted in Figure 1.
Inferential analyses, including regression and correlation methods, are
employed to test the hypothesis and to explore the relationships between
variables.
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Figure 2: Mediation Model
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Mediation analyses were used for hypothesis test and to determine
if the impact of the independent variables is influenced by the differences
in the mediating variable (Figure 2). The mediation models analyze the
relationship between the independent and dependent variables by defining
it with partial or full mediation and using a third hypothetical variable, the
mediator variable (Yilmaz and Dalbudak, 2018). Simple mediation
analysis is based on linear regression. In its most basic form, linear
regression looks at the relationship between the independent and dependent
variables. In investigating this relationship, mediation analysis contributes
to the model by including the impact of the relationship between one or
more independent variables and the other independent variable(s) as well
as the effect of the independent variables themselves (Kaynak, 2021).

A model must comply with Baron and Kenny's (1986) steps in order
to discuss the presence of a mediating variable in it. These actions; (a) In
order to explain the dependent variable (YY), the independent variable (X)
must be significant. (Coefficient of C), (b) In order to explain the mediator
variable (Y), the independent variable (X) must be significant. (a
coefficient), (c) The effect of the independent (X) variable on the
dependent (Y) variable should diminish if the mediator variable (M) is
added to the linear regression model made up of the independent (X) and
dependent (Y) variables. (c'<c) and (d) The full mediation effect is
mentioned if the relationship between the independent variable (X) and the
dependent variable (Y) is not significant while the mediator variable (M)
is included in the model.

The observed relationship between the dependent and independent
variables may be fully or partially represented by the mediating variable.
Full mediation occurs when the relationship is fully reflected; partial
mediation occurs when only a portion of the relationship is reflected. When
the mediator variable is included in the analysis in a full mediation
scenario, the relationship between the independent and dependent variables
is anticipated to become statistically insignificant or to deteriorate. The
mediator variable is unable to assess the full relationship between the
dependent and independent variables when there is partial mediation. The
significance level has decreased, but the relationship between the
dependent and independent variables is still significant (Yilmaz and
Dalbudak, 2018).

5. FINDINGS
Initially, the demographic distribution of the 79 participants were

examined. The acquired data set was subjected to a frequency analysis to
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ascertain the demographic distribution of freight forwarder employees in
the sample. Table 1 displays the obtained values, indicating that 44% of
the participants are female and 53% are male. Additionally, 86% of the
participants hold a bachelor's degree. In terms of departmental
employment, 36,7% are employed in the operations department, 31,6% in
the sales department, and 12,7% in the finance/accounting department.

Table 1: Descriptive Statistics of the Participants

Gender Frequency % Department Frequency %
Female 35 44,3 Operation 29 36,7
Male 42 53,2 Sale(s) 25 31,6

- 2 2,5 Finance/Accounting 10 12,7
Education Frequency % Documentation 9 11,4
High School 8 10,1 Pricing 2 2,5
Associate degree 1 1,3 Procurement 1 1,3
Undergraduate 68 86,1  Regional Manager 1 1,3
Master 2 2,5 Other 1 1,3

Table 2 presents the frequency and percentage values of the
employees' responses to the nominal questions. During the COVID-19
pandemic, 64,6% of the workers did not work in a different department,
and 54,4% of the workers' working hours were altered during this time.
Moreover, 55,7% of the participants' daily routines were affected by the
pandemic process and 70,9% of the individuals were affected by the
COVID-19 pandemic. A significant number of participants who contracted
Covid-19 stopped working during the quarantine. The participants stated
that a hybrid approach to working during this process proved to be the most
effective.
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Table 2: The Effect of COVID-19 on Employees

| Frequency | %
Have you held employment in a different department from the one you were
employed in during the Covid-19 pandemic?
Yes 28 443
No 51 64,6
Have your working hours changed in any way both before and after the Covid-19
pandemic?
Yes 43 54,4
No 36 45,6
‘What effects did the Covid-19 pandemic have on your daily schedule?
Positive 19 24,1
Negative 44 55,7
No Changes 16 20,3
Have you become ill with COVID-19?
Yes 56 70,9
No 23 29,1
If you said "yes," did you carry on with your work during the period of
quarantine?
Yes 20 253
No 40 50,6
Which workplace during the Covid-19 pandemic period do you think was more
productive?
Office 15 19
Remote work 24 30,4
Hybrid 39 49.4

Table 3: Cronbach Alpha, Mean and Standard Deviation Values of the

Investigated Variables

Code Variables (Cronbach Alpha=0,823) Mean Standard
Deviation
RM1 I carry out my entire work process from home. 2,29 1,49
RM2 I use remote communication to interact with clients and 3,95 1,4
coworkers.
RM3 I make extensive use of the internet to perform my job 4,67 0,9
as effectively as possible.
RM4 T often work away from colleagues. 2,62 1,56
RMS5  Idon't take trips at the start and finish of my workdays. 3,75 1,56
WE1  Other than my coworkers, I have family members 2,44 1,68
sharing my workspace.
WE2 Iam free to set up my workspace however I see fit, free 4,11 1,32
from corporate interference.
WE3  An internet connection that functions properly is 4,43 1,12
essential to the healthy growth of my business.
JS1 I am pleased to be able to do my job without risking 4,28 1,2

my health during the Covid-19 period.

85



The Relationship and the Impact of... MARITIME FACULTY JOURNAL

Code Variables (Cronbach Alpha=0,823) Mean Standard
Deviation

JS2 I am glad that I was able to fulfill my duty despite the 4,48 1,07
intense layoffs and negative economic conditions
during the Covid-19 period.

JS3 I am satisfied with the promotion opportunities offered 2,99 1,2
to me during the Covid-19 period.

JS4 I am glad that I can receive a regular salary during the 4,47 1,13
Covid-19 period.

WM1 The organization I was employed by during the 4,39 1,2
COVID-19 pandemic provided me with the chance to
safeguard my health by providing flexible work
schedules. (Working from home or the office,
scheduling, etc.)

WM2 The company [ worked for allowed me to choose my 2,97 1,32
own working hours and order during COVID-19.

WM3 The company I worked for allowed me to work 2,44 1,5
independently without strict supervision.

WM4 I can work more efficiently when I don't need to travel 3,44 1,16
to the office.

WM5 My employer permitted me to stay on the job in spite of 4,44 1,06
the Covid-19 pandemic's detrimental effects on the
economy.

WM6 The company I work for allowed me to get promoted 3,63 1,4
while protecting my health during Covid-19.

WM?7 During Covid-19, the company I worked for gave me 3,87 1,26
the opportunity to improve myself.

JP1 During the Covid-19 period, despite working remotely, 4,38 1,09
I successfully completed all of my tasks in accordance
with the performance indicators set forth by the
company.

JP2 During COVID-19, despite working remotely, I 4,34 1,07
completed my tasks without experiencing any
significant issues.

Table 3 displays the Cronbach Alpha, mean, and standard deviation
values of the responses provided to the scale's variables. The reliability of
the scale questions was assessed using the Cronbach Alpha coefficient, and
all variables included in the scale showed a high correlation coefficient.
The internal consistency was high because the Cronbach Alpha values
were greater than 0,70, demonstrating the scales' dependability. The
reliability analysis revealed that the scale's Cronbach Alpha value was
0,823, indicating high reliability.

The average response from the participants was "I make extensive
use of the internet to perform my job as effectively as possible."
Participants stated that they wholeheartedly agreed with this statement. It
is evident that working from home relies on internet technology, which is
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one of the steps taken to stop the epidemic from spreading in the maritime
industry, heavily relying on information and communication technologies.
For remote work, forwarder employees require internet access. The
second-highest response was "I am glad that [ was able to fulfil my duty
despite the intense layoffs and negative economic conditions during the
Covid-19 period" with an average score of 4,48. With an average of 4,47,
"I am glad that I can receive a regular salary during the Covid-19 period"
comes in third. Workers are content to get paid and not have to report to
work in order to do their jobs, considering the current state of the economy
where the majority of people are unemployed.

Table 4: Independent-samples T-Test analysis on the effects of COVID-

19
T-Test t Sig(2-tailed)
Have you become ill with Work Motivation 1,099 ,281
COVID-19? Job Satisfaction 2,436 0,017
Work Environment 1,039 ,302
Remote Work 1,355 ,179
Job Performance 1,965 0,053

Independent-sample T-test analysis was used to examine the
COVID-19 history of participants and their perception of work motivation,
work environment, job satisfaction, and remote working. It has been
discovered that participants who had become ill during COVID-19
pandemic had significantly more different perception regarding the job
satisfaction than those who didn't. Participants who were affected by the
COVID-19 pandemic indicated in their responses that they were very
satisfied with their jobs during this time (Table 4).

The study employed regression analysis to investigate the potential
correlation between remote work, work environment, work motivation, job
satisfaction, and job performance. Table 5 displays the analysis's findings,
indicating that all hypotheses, except HS, were accepted. H5 was rejected.
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Table 5: Results of Regression Analysis

Hypothes Dependent Independ Unstd. Std. t Sig
is Variable ent Coefficients Coeffici
Variable( ents
s)

H1: Work Remote B Std.Err  Beta
Accepted Environme  work or

nt ,503  ,123 421 4,0 ,000
H2: Job Remote 309  ,129 ,263 2,3 ,019
Accepted  Satisfactio  work

n
H3: Work Remote 384 111 ,366 34 ,001
Accepted  Motivation  work
H4: Job Remote ,585 ,157 392 3,7 ,000
Accepted  Performan  work

ce
H5: Job Work ,202,110 ,206 1,8 ,069
Rejected  Satisfactio  Environm

n ent
Hé6: Job Work 842,084 ,753 10,0 ,000
Accepted  Satisfactio ~ Motivatio

n n
H7: Job Work 409 135 ,327 3,0 0,003
Accepted Performan  Environm

ce ent
HS: Job Job 811,112 ,637 7,2 ,000
Accepted  Performan  Satisfacti

ce on
H9: Job Work ,982 117 ,691 8,3 ,000
Accepted Performan  Motivatio

ce n

H10, H11, H12, H13, and H14 were tested with mediation analysis
(Table 6). The observed relationship between the dependent and
independent variables may be fully or partially represented by the
mediating variable. Full mediation occurs when the relationship is fully
reflected; partial mediation occurs when only a portion of the relationship
is reflected. The analysis showed that the work environment completely
mediates the impact of remote work on job performance, while the impact
of remote work on job performance is partially mediated by work
motivation and job satisfaction. The impact of the work environment on
job performance is not mitigated by job satisfaction. Work motivation's
effect on Job Performance is partially mediated by Job Satisfaction.
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Table 6: Results of Mediation Analysis

Hypothesis Variables
Dependent Variable: Job Performance
Independent Variable: Remote Work
Mediator: Work Environment
Dependent Variable: Job Performance
Independent Variable: Remote Work
Mediator: Job Satisfaction
Dependent Variable: Job Performance
Independent Variable: Remote Work
Mediator: Work Motivation
Dependent Variable: Job Performance
H13: No Mediation Independent Variable: Work Environment
Mediator: Job Satisfaction

H10: Full Mediation

H11: Partial Mediation

H12: Partial Mediation

Dependent Variable: Job Performance
H14: Partial Mediation Independent Variable: Work Motivation
Mediator: Job Satisfaction

The work environment completely mediates the impact of remote
work on job performance, according to the results. The impact of remote
work on job performance is partially mediated by work motivation and job
satisfaction. The impact of the work environment on job performance is
not mitigated by job satisfaction. Work Motivation's effect on Job
Performance is partially mediated by Job Satisfaction.

6. RESULTS AND DISCUSSION

Employers are increasingly attentive to employee job satisfaction
due to its significant impact on the overall performance of freight
forwarder companies. Implementing strategies to enhance job satisfaction
is essential for organizational success (Susilo, 2020). The evolving
landscape of work, especially in light of recent global events, necessitates
a deeper understanding of how remote work arrangements affect various
aspects of employee well-being and performance.

Remote work provides employees with a better working
environment, promoting a positive workplace atmosphere (H1). Working
from home saves commuting costs and allows employees to spend more
time with their families, contributing to a better work-life balance,
especially for those living in urban areas. These benefits are particularly
significant for employees with families, who find that the flexibility of
remote work allows them to better manage their personal and professional
lives. This enhancement of work-life balance is critical for maintaining

89



The Relationship and the Impact of... MARITIME FACULTY JOURNAL

high levels of job satisfaction and is supported by the findings of Susilo
(2020).

We observed a clear and significant correlation between remote
work and job satisfaction (H2), influenced by factors such as
compensation, advancement opportunities, and the nature of the work itself
(Lee, 2009). The availability of mobile apps and software facilitates clear
communication, further enhancing job satisfaction among remote workers.
This technological facilitation helps bridge the gap between remote and in-
office work, making it easier for employees to collaborate and stay
connected with their teams. However, this finding contrasts with those of
Mustajab et al. (2020), Giizel and Aydin (2021), and Susilo (2020),
suggesting that the impact of technology on remote work satisfaction may
vary across different organizational contexts and employee demographics.

The analysis also indicates that remote work boosts work
motivation, suggesting that policymakers should support remote work to
enhance employee motivation (H3). This finding is consistent with Susilo
(2020), Arifin et al. (2023), and Sivaprakash and Venkates (2023), though
it diverges from Jacobs (2017) and Mustajab et al. (2020), who reported
lower motivation due to multitasking demands. The flexibility afforded by
remote work allows employees to structure their workdays in ways that
best suit their personal productivity rhythms, which can lead to higher
levels of intrinsic motivation and job satisfaction.

This study aims to inform organizations about the effects of remote
work arrangements on job performance, job satisfaction, and motivation.
The findings can guide employers in designing workplaces that maximize
productivity, improve job satisfaction, and enhance employee
performance. Our analysis indicates that remote working has a positive and
significant impact on employees' job performance (H4). Remote work,
implemented as a response to the COVID-19 pandemic, reduces anxiety
related to commuting and interacting with numerous customers, thus
boosting productivity. Employees working from the safety and comfort of
their homes experience less stress and distraction, which translates into
improved job performance. This finding aligns with previous studies by
Giizel and Aydin (2021), Susilo (2020), Arifin et al. (2023), and Qu and
Yan (2023), though it diverges from Sarpkaya and Bayraktar (2023).

Contrary to some research, this study did not find significant
evidence of multitasking behaviors such as simultaneously working and
doing housework, which could lower motivation and performance
(Mustajab et al. 2020; Jacobs, 2017). It is possible that participants might
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have been reluctant to report such behaviors due to their perceived
undesirability by employers. This raises important questions about the
accuracy of self-reported data in studies on remote work and suggests that
further research using more objective measures might be necessary to fully
understand the dynamics of remote work environments.

Interestingly, our study found no significant correlation between job
satisfaction and the physical work environment when considering remote
work (HS). Instead, performance appears to be influenced more by
employees' skills and competencies, alongside a motivating work
environment (Sonnentag et al. 2008; Diamantidis and Chatzoglou, 2018).
This suggests that while the physical environment is important, the key
drivers of job satisfaction in remote work settings may be related to
personal and professional growth opportunities, support from
management, and the ability to balance work and personal life. Enhancing
the work environment remains crucial for improving job performance and
motivation (H6), supporting findings similar to Susilo (2020).

Remote work allows employees to manage personal matters during
working hours, promoting a balance between professional and personal
life, thus enhancing job satisfaction and motivation (Shockley and Allen,
2012; Susilo, 2020). This balance is essential for long-term employee well-
being and can lead to higher retention rates, as employees who feel their
personal needs are respected are more likely to remain loyal to their
employers.

The analysis shows a strong and positive correlation between
enhancing the workplace and better job performance among employees
(H7). Therefore, policymakers must enhance working conditions to boost
workers' job performance, although the findings are comparable to Susilo's
(2020) study but differ from Giizel and Aydin (2021) study.

Higher job satisfaction is linked to better job outcomes, emphasizing
the need for policies that enhance job satisfaction to improve performance
(H8). Job performance encompasses various dimensions such as
productivity, quality of work, and overall efficiency, influenced by
knowledge, ability, skills, and motivation (Viswesvaran and Ones, 2000).
During the COVID-19 pandemic, remote work helped maintain job
satisfaction by allowing employees to work safely and retain employment,
supporting findings by Susilo (2020) and Giizel and Aydin (2021). The
ability to continue working during the pandemic, despite the challenging
circumstances, also helped maintain a sense of normalcy and purpose
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among employees, which is crucial for sustaining high levels of job
satisfaction.

Higher levels of work motivation also correlate positively with job
outcomes, suggesting that enhancing employee motivation is key to
improving job performance (H9). While our findings align with Susilo
(2020) and Arifin et al. (2023), they differ from Giizel and Aydin (2021).
This discrepancy highlights the complex and multifaceted nature of work
motivation and suggests that different organizational contexts and
individual differences may influence how remote work affects motivation
and performance.

When implementing remote work policies, employers should
consider the suitability of the home working environment. The workplace
mediates the relationship between job performance and remote work
(H10). Therefore, when employers want to improve job performance by
allowing remote work options, they should consider job satisfaction since
it is a prerequisite for better job performance. Susilo's (2020) study
concluded that job satisfaction plays a full mediating role in the
relationship between job performance and remote work (H11). Enhancing
job satisfaction is crucial for better job performance (Susilo, 2020).

The study underscores the importance of remote work in enhancing
job satisfaction and performance (H12). This aligns with Susilo's (2020)
findings but differs from Arifin et al. (2023). Work motivation is a set of
energizing forces that originate from an employee's inner or outer self and
direct them to begin engaging in work-related behavior (Pinder, 2015). The
findings suggest that the relationship between the work environment and
employee performance is mediated by job satisfaction (H13). This result
implies that the association between performance and work environment
is the result of a complex mechanism, aligning with Sundjoto et al. (2024).
Employee job satisfaction can be raised by creating a positive work
environment, which includes supportive leadership, effective
communication, and an inclusive organizational culture. Employees are
then inspired to perform better when they are happy in their jobs (Bourini
et al. 2019). Employers should prioritize job satisfaction to enhance work
motivation and performance, as it plays a vital mediating role in these
relationships (H14) (Susilo, 2020).

To summarize, employers should carefully design remote work
policies that consider the diverse needs of their workforce. Future research
should continue to explore the nuanced impacts of remote work,
particularly how different demographic groups and job roles may
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experience remote work differently. Additionally, further investigation
into the long-term effects of remote work on career development and
organizational loyalty would provide valuable insights for shaping future
workplace strategies.

7. CONCLUSION

The transition to remote work arrangements which was significantly
accelerated by the COVID-19 pandemic, has resulted in a great impact on
the workforce, especially on freight forwarder employees. Therefore, this
research aimed to investigate the effect of remote work on the productivity,
motivation, and satisfaction of freight forwarder employees. Through
online surveys, we analyzed the perceptions and experiences of freight
forwarders who worked for private companies in the industry, with a
primary focus on Turkish individuals.

Our findings revealed that remote work arrangements directly
impacted the job satisfaction, motivation, and performance of freight
forwarders. Employees reported being able to work in environments that
suited their individual preferences and needs, leading to increased work
motivation and engagement. This, in turn, contributes to higher levels of
job satisfaction among employees. Remote work options were positively
correlated with work-life balance and employee engagement, leading to
higher productivity levels. For freight forwarders, whose tasks hinge
largely on communication, documentation, and coordination, the
adaptability to remote work has shown promise. The digital nature of their
work and the frequent interaction with various stakeholders across time
zones render the adoption of remote work feasible and valuable.

The implications for freight forwarders in adopting remote work are
significant. Companies within the industry can leverage these flexible
arrangements as a strategic advantage to attract and retain skilled
employees who value the ability to work independently and maintain
balance across their professional and personal lives. It is therefore essential
for employers to consider how to implement and regulate remote work
practices effectively. Results emphasize the need for organizations in the
freight forwarding industry to understand and optimize their remote work
policies. By doing so, they can enhance employee productivity, job
satisfaction, and overall job performance. It is also recommended that
organizations explore the long-term effects of remote work on freight
forwarders
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Further investigation into the specific challenges and benefits of
remote work for freight forwarders in different cultural and geographical
contexts would provide valuable insights for the industry. In conclusion,
remote work has proven to be a beneficial arrangement for freight
forwarder employees. By implementing and optimizing remote work
policies, organizations can create a conducive work environment that
promotes efficiency, productivity, and job satisfaction among their
employees.
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KAPALI MAHAL RiSK ANALIiZi VE TEHLIKE ALGISI:
BiR DOKME YUK GEMIiSINDE UYGULAMA *
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Bu ¢alismada amag, dokme tipi yiik gemilerindeki kapali mahal
tehlikelerini belirlemek ve risk analizlerinin FMEA yontemi yardimi ile yapilarak
dokme yiik gemilerinde kapali mahal tehlike alg1 diizeylerinin risk
onceliklendirmesi dagiliminda tespit etmektir. Bu dogrultuda isletme altinda
bulunan bir dékme kuru yiik gemisi orneginde kapali mahaller belirlenmis ve bu
mahallerle ilgili 44 adet hata ve tehlike tiirleri saptanarak risk éncelik sayilart
(ROS) hesaplanmistir. Ortaya konulan ROS degerleri neticesinde tehlike ve hata
tiirleri oncelik siralamasindaki en yiiksek risk ihtiva eden hata ve tehlike tiirleri
ortaya konmus ve yiizdesel dagilimlari yapilmistir. En yiiksek risk iceren
etkenlerin insan hatalart disinda mahallerin fiziksel ozellikleri ve tasinan
yiiklerden kaynakli oldugu sonucuna varilarak birtakim onleyici faaliyetler
siralanmigtir.
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RISK ANALYSIS OF ENCLOSED SPACES AND HAZARD
PERCEPTION: AN APPLICATION OF A BULK CARRIER

ABSTRACT

The aim of this study is to determine the enclosed space hazards in bulk
cargo ships and to determine the enclosed space hazard perception levels within
the risk prioritization distribution by performing risk analyzes of the FMEA
method. In this direction, in the example of a bulk dry cargo ship which is under
operation, enclosed spaces were listed and 44 failures and hazards related to these
enclosed spaces were found. Then risk priority numbers (RPN) were calculated.
As a result of the RPN values, the failures and hazards with the highest risk in the
priority order were revealed and their percentage distribution was made. It has
been concluded that the factors that pose the highest risk are due to the physical
characteristics of the enclosed spaces and the cargoes carried, apart from human
errors and some preventive actions have been listed.

Keywords: Enclosed Space, Bulk Carrier Vessel, Hazard, Risk Analysis
1. GIRIS

Deniz tasimaciligi, mesleki kaza ve Oliimlerin yiiksek seyrettigi
ticari bir faaliyettir (Hansen vd. 2002: 85). Sektordeki istatistiksel
calismalar ve aragtirmalar, raporlanan kazalardaki yaralanma ve Oliim
oranlar1 arasinda nedensel faktor olarak en biiyiik payi, diisme, kayma ve
takilmalarim aldigini, ancak gemilerin kapali mahallerinde gerceklesen
yaralanma ve Oliimlerin de azimsanamayacak oranlara ulastigim
bildirmektedir (Turan vd. 2020: 15). 1999-2018 yillar1 arasinda gemilerde
145 oliimli kapali mahal kazasi gergeklesmis, bunlardan 28’1 sadece 2017-
2018 yili iginde meydana gelmistir (ITF, 2019). 2019 sonrasindan bu yana
yasanan gemilerdeki kapali mahal kazalarinda ise 39 6liimden 25’1 dokme
yiik gemi tipinde kayit altina alinmistir (RIGHTSHIP, 2023).

Dokme yiik gemilerinde kapali mahal tehlikelerinin farkina
varilmasi ve bu tehlikelerin kontrol altina alinmasindaki basarisizlik,
yiiksek 6liim oraniyla sonuglanan kazalara mal olmaktadir. Her ne kadar is
giivenligi ve sagligi, 6zellikle denizcilik sektoriinde siki kurallar, kalite ve
yonetim sistemleri, sdzlesmeler ve mevzuat ile desteklense de kapali
alanlarin tehlikelerine maruz kalan dokme yiik gemilerindeki personel ve
sektordeki ilgili calisanlarin, bu konudaki farkindaliginin arttirilmasi,
emniyet kiiltiirliniin ¢ok iyi benimsenmesi gerekmektedir.

Bu ¢aligmanin amaci, dokme yiik gemilerinde kapali mahaller ve
kapali mahallerdeki ¢aligmalara ait risk analizini ger¢ceklestirmek ve kapali
mabhal tehlike algilarimi belirlemektir. Analiz sirasinda tespit edilen olasi
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hata ve tehlikelerin nedenlerini ve etkilerini kolay okunabilir ¢izelge
formatinda sunmasi, analiz ¢iktilarinin basit ve anlasilir bigimde olmast,
ayrica analizin, uzman ekip ¢alismasi gerektirmesi sonucu olusan kollektif
bakis agisinin ortaya konulabilmesi avantajlarindan dolay1 hata tiirleri ve
etkileri analizi (FMEA) yontemi secilmistir.

2. DOKME YUK GEMILERINDE KAPALI MAHALLER VE
TEHLIiKELERI

Dokme yiik gemileri, deniz tagimaciliginin itici giicii olarak
nitelenmekte ve diinya deniz ticaretinden %35°lik pay alarak komiir, demir
cevheri, tahil, boksit gibi dnemli yiiklerin tagimmasinda en verimli yol
olarak gorilmektedir (Nwigwe ve Kiyokazu, 2022: 153). Dokme ve diger
tipteki yiik gemilerinde kapali mahaller, Uluslararas1 Denizcilik Orgiitii
(IMO) tarafindan yapilan tanimlamaya gore giris ve ¢ikiglar i¢in sinirh
acikliklar1 olan, yetersiz havalandirmaya sahip ve personelin siirekli
calismasina dair tasarlanmamis yerlerdir (IMO, 2011). Kapali mahaller,
dokme yiik gemilerinde dizayn kosullarina gore degismekle birlikte genel
olarak ambarlar, bitisik mahaller (6rnegin, ambarlara giris yollar1 vb.),
balast tanklar, zincirlikler, dip tanklar, yag-yakit tanklari, koferdamlar,
omurga tiinelleri, bog hacimli boliimler, pis su tanklari, ana makine karter,
ana makine skaven¢ mahali, kazan, izolasyonlar arasinda kalan ve
girilebilen bosluklar (gift cidar), kablo bloklari, basingli tanklar, akii
daireleri, sintine kuyular1 ve benzer 6zellikteki alanlardir (IACS, 2018).

Kapali mahal tehlikeleri ise, mahal atmosferine ve mahalin fiziksel
veya mekanik kosullarina bagli olarak iki ana gruba ayrilmaktadir. Mahal
atmosferine bagli olarak; oksijen seviyesinin yetersizligi ya da zenginligi,
yanici atmosferden kaynakli yangin veya patlama, ylik tozu, yiik
kalintisindan vb. agiga cikan zehirli gaz, duman veya buhar olarak
siralanmaktadir. Mahalin fiziksel kosullarina bagli olarak ise; su ya da
akigkan sivi seviyesi nedeniyle bogulma, viicut sicakliginin asir
degisiminden yasanan biling kaybi, serbest kalan yiikten (yutulma)
bogulma veya sikisma nedeniyle solunabilir havaya ulasamama, diisme,
kayma, carpma, elektrik ¢arpmasi, mahal yapisal durum yetersizligidir.
Genelde dar veya kiigiik aciklik veya menhollerden giris yapilan bu
mahallerde, ayrica mahalin dogas1 geregi karanlik bir ortamda hareket ve
goriis kisithligina bagli yaralanmalar da yukaridaki tehlikelere ilave
edilebilmektedir (IACS, 2018). Uygunsuz kisisel korunma ekipmanlart,
psikolojik etkenler (panik atak, klostrofobi vs.), iletisim eksikligi ya da
yonetimsel yetersizlikler ise literatlir kapsaminda belirlenen diger
tehlikelerdir.
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Literatiir taramasi yapilirken kapali mahallerle ilgili olarak
denizcilik endiistrisi digindaki kara bazli tesisler hakkinda yapilan
calismalar, bu arastirma kapsaminda incelenmemis; yiikk gemileri, gemi
onarim-bakim ya da insa tersaneleri 6zelinde kapali mahal ¢caligmalari ele
alinmstir. incelemelerde, gemilerde kapali mahal kazalarina etki eden kok
nedenler tizerine yogunlasildigi ve risk analizlerinin yapilarak onleyici
tedbirler siralandigr tespit edilmistir (Isik, 2016; Mohana ve Menon, 2017;
Viran ve Barlas, 2018; Uysal, 2020; Soner ve Celik, 2020; Soner, 2021;
Sakar vd. 2022; Yorulmaz vd. 2022). Ayrica dokme yiik gemileri ve
tagidiklar1 yiike bagli kapali mahal kazalari hakkindaki vaka analiz
calismalari incelemeye dahil edilmistir (Sundal vd. 2017; Hedlund ve
Hildeberg, 2017). FMEA analizi yontemi ile ilgili yapilan literatiir
arastirmasinda ise hizmet siireglerinde kullanilan denizcilik endiistrisine
dair ¢aligsmalar ve is saglig1 ve giivenligi merkezinde bu yontemi barindiran
calismalar kapsama alinmistir (Sayareh, 2013; Kahraman, 2009; Birgoren
ve Yalginkaya, 2019; Mentes ve Yigit, 2020; Uysal, 2020; Goksu, 2021;
Bacioglu, 2022; Erdogan, 2022; Yorulmaz vd. 2022). Her iki literatiir
taramasi asamasinda ulusal tez merkezi ile elektronik veri tabanlari
“Science Direct” ve “Web of Science” iizerinden ulasilan arastirmalarin
sayica azlig1 dikkat cekmektedir. Bu nedenle kural koyucu otoriteler IMO,
ILO (Uluslararas1 Calisma Orgiitii), IACS (Uluslararas1 Class Kuruluslart
Birligi) tarafindan yayimlanan baglayici nitelikteki kararlar ve yasal
diizenlemeler, bayrak devletleri sirkiilerleri, OCIMF (Petrol Sirketleri
Uluslararas1 Denizcilik Forumu), uluslararasi deniz sigorta ve diger 6nemli
paydaslarin yayinladiklari kilavuz ve raporlar incelenmistir. Bu yayinlarda
genel olarak gemilerdeki emniyetsiz atmosfere sahip veya emniyetsiz
atmosferin bulunabilecegi kapali, sinirlandirilmis mahal tanimlamalari, bu
mahallerdeki olas1 tehlikeler, gemi zabitan ve yetkin personelin gorev ve
sorumluluklari, kapali alanlara girislerin hazirlanmasi ve mahalin
emniyetli hale getirilmesi, mahaldeki havanin test edilmesi, ¢aligma izin
sisteminin kullanimi, giris 6ncesi ve giris sirasindaki prosediirler, mahalde
stipheli atmosfer bulunmasi durumundaki ilave gereklilikler, kullanilan
ekipmanlar, ekipman sartlar1 ve bakimlar gibi detayli ve yonlendirici
bilgiler paylagilmaktadir. Dolayist ile kapali mahal kazalarinin
olusumunda bilgi eksikliginden bahsetmektense, mevcut bilginin
kullanilamamasi ve bilginin, gemi ¢alisanlarina tam olarak gegirilememesi
s0z konusudur (Hedlund ve Hilduberg, 2017: 93).

Isik (2016), iilkemizdeki gemi bakim ve onarim tersanelerinde
kapali alanlarda yapilan ¢aligmalarda, is kazasina ve meslek hastaligina
sebep olabilecek tehlike ve riskleri tespit etmis; dort farkli onarim
tersanesinde ve dort farkli tip geminin ¢esitli kapali alanlar1 inceleyerek en
az, mahaldeki atmosferden kaynakli tehlikeler kadar, mahal igerisindeki
fiziksel tehlikelerin de énemli oldugunu ifade etmistir. Ayrica ¢aligmaya
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konu olan tersanelerdeki risk degerlendirmelerinin, birbirinden farkli
metotlar1 kullandiklarin1 ve risk puanlarmi olmasi gerekenden diisiik
tuttuklarini tespit etmistir. Tersanelerin is giivenligi ve sagligi icin yeterli
biitceleri ayirmadigimi  ve is giivenligine yonelik kismi siireli
gorevlendirmeler yapilarak denetleyici uzmanlara bagka gorevler de
yiiklendigini; yeterli denetleme siiresi taninmadigina dikkat cekmistir.

Hedlund ve Hiduberg (2017), ahsap pellet yiikli dokme yiik
gemilerinde yasanan 3 adet Olimlii kaza analizini gerceklestirdigi
calismasinda, gemi personelinin kapali mahallerle ilgili gerekli bilgiye
sahip olmasina ragmen kapali mahal tehlikelerini, taginan yiikten ya da
ambarlara  bitisik  mahallerdeki atmosferden bagimsiz  olarak
algilayabildiklerini ortaya koymustur.

Sundal vd. (2017), talas yiiklii bir dokme yiik gemisi ambarinda,
tecriibeli bir glimriik memurunun Sliimilyle sonuglanan kazayi incelemis;
otopsi sonuglarini degerlendirilmesi sonucunda, Oliimiin yiikten aciga
cikan zehirli gazlar neticesinde ve ¢ok kisa siirede meydana geldigini
belirtmistir.

Viran ve Barlas (2018), tersanelerde yeni inga veya gemi onarim
faaliyetlerinin kapali mahallerdeki tehlikelerine odaklanarak is saglig1 ve
giivenligi yoniinden inceleme yapmus; bu sektdrdeki kaza verilerini 6rnek
bir kaza iizerinden analiz ederek risk faktorlerinin azaltilmasi adina
tespitler ortaya koymuslardir. Buna gore tersanelerde gemilerdeki kapali
mahal is kazalarinin ancak egitim ve denetleme tedbirleriyle
azaltilabilecegini belirtmislerdir.

Burke ve Alnasser (2020), yaymlamis olduklar1 deneysel
arastirmalarinda, gemilerdeki pasli ve kapali mahallerin hangi oranda
oksijen tiikettikleri sorusuna yanit aramis; yiikk ambarlari, zincirlik, dip tank
mahal Orneklendirmesinde, mahallerin dig atmosfere kapali hale
gelmesinden birkag dakika igerisinde, oksijen seviyelerinin direk 6limciil
seviyelere indigini kanitlamiglardir.

Soner ve Celik (2020), “insan hatas1” faktdriinii merkeze alarak, yiik
gemilerinde kapali mahallere giris operasyonlarinda insan hatasina neden
olabilecek hususlarin, en ¢ok zaman kisitliligi, deneyimsizlik, risklerin
yanlis algilanmasi, verilen isin kompleks ya da belirsizligi, ise ya da
mahale yabancilik gibi durumlar oldugunu savunmuslardir.

Soner (2021), kapsamli ve sistemli bir yaklagim sunarak gemilerdeki
kapali mahallerde yasanan 101 adet is kazasini inceledigi ¢caligsmasinda ise,
kazalara sebep olan faktorleri siralamig, insan hatasi ve organizasyonel
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zay1fligin ana faktor oldugunu ortaya koymustur. Yapilan etki analizinde
kaza sebeplerinden en 6nemlisini “etkin olmayan zamanlama igerisinde
¢oklu gorevlendirme” seklinde tanimlamustir.

Sakar vd. (2022), gemilerdeki kapali mahal kazalari inceledikleri
calismalarinda, zaman ve ticari baskinin kazalara sebep olan birincil etmen
oldugunu, gemi personelinin de bu baskiya karsi itiraz edemeden yanlis
kararlar alarak islerini siirdiirdiigiinii belirtmistir.

Denizcilik sektoriinde risk analiz ¢alismalart literatiir dahilinde
arastirildiginda, diger risk analiz yontemlerine gére FMEA yonteminin
daha az sayidaki ¢alismada kullanildigir anlasilmaktadir. Bu caligmalar
ekseriyetle gemiler, tersaneler ve limanlardaki operasyonel risklerin
analizlerine dairdir. Sayareh ve Ahouei (2013), Iran’1n en 6nemli ve yogun
yik limanlarindan biri olan Imam Khomeini limanindaki yiik
operasyonlarinda yasanan gecikmeleri incelemis, gecikmelerin azaltilmasi
ve yiikleme-tahliye operasyonlarinin daha diizgiin sekilde yapilmasini
saglamak adina bu metodolojiyi kullanmistir. Mentes ve Yigit (2020),
calismalarinda izmir Aliaga’da bulunan bir gemi geri doniisiim tesisine ait
saha operasyonlarint ele almis, yasal gereksinimler ve kurallar
cercevesinde inceleyerek, operasyonlar sirasinda meydana gelebilecek
olast kritik risklerin FMEA yontemi araciligl ile degerlendirmesini
yapmistir. Uysal (2020) “Onarimda Bulunan Askeri Gemilerdeki Kapali
Alanlarda Yapilan Calismalarda Is Saghg ve Giivenligi” isimli yiiksek
lisans tezinde, askeri gemilerdeki kapali alanlarda yapilan onarim, bakim
ve inceleme iglerinde gorev alan personelin karsilagabilecekleri tehlike ve
riskleri tanimlamig, alinmasi gereken Onlemleri FMEA risk analiziyle
ortaya koymustur. Erdogan (2022), “Istanbul Gemi Trafik Hizmetleri
Merkezi’nin Giinliik Operasyonel Faaliyetlerine Iliskin Hata Tiirii ve
Etkileri Analizi Uygulamas1” isimli yiiksek lisans tezinde, gemi trafik
hizmetlerinin deniz emniyetini tehlikeye atabilecek durum ve kazalarin
olugsmasinda rol oynayabilecek  operasyonel  siireclerin  risk
degerlendirmelerini yapmis, olast hatalar tespit ederek, gerekli dnlemlerin
alinmasi i¢in tavsiyelerde bulunmustur. Goksu (2021), “Emniyetli Gemi
Operasyonlari i¢cin Hata Tiirleri ve Etkileri Analizine (FMEA) Dayali Risk
Degerlendirme Modeli Gelistirilmesi” isimli doktora tezinde, gemi
operasyonlarinda risk arttirici dinamik etkenleri (riizgar, akinti, ekstrem
hava kosullari, gemi siiratinde azalma/artma vb.) sektdrdeki uzmanlarin
goriigleri odaginda degerlendirmis ve olast hata tlirlerini FMEA
yonteminden yararlanarak tespit etmistir. Bacioglu (2022), gemi
kompresér arizalarina dair FMEA yéntemini kullanarak ROS degerlerini
siralamistir.  Yorulmaz vd. (2022) gemilerin havuzlanmalar1 esnasinda
karsilasabilecekleri riskleri yine FMEA ydntemi ile ortaya koymuslardir.
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3. MATERYAL VE YONTEM

Bu caligmada yiiriirliikkteki mevzuat ve kilavuzlar dahilinde
gemilerdeki kapali mahal tehlikeleri referansinda isletme halindeki bir
dokme yiik gemisi kapali mahalleri tamimlanmus, tehlike ve risklerin
yonetilebilmesi i¢in hata tiirleri ve etkileri analizi yontemi (FMEA)
kullanilarak risk analizleri yapilmustir.

Tehlikelerin tanimlanmasi, risklerin belirlenmesi ve analizi, risk
kontrol tedbirlerinin kararlastirilmasi, uygulanmasi, izlenmesi ve risk
degerlendirmesinin yenilenmesi adimlarimi iceren FMEA risk analiz
yontemi, kapsayict bir yontem olarak degerlendirilmektedir (Birgéren ve
Yalcinkaya, 2019: 42). Ayn1 zamanda yapilmasi gerekli isleri ve bireysel
gorevleri de inceleyerek ulasilmasi istenen, beklenen performans
kriterlerinden olas1 sapmalar1 belirlemek, hatalarin olugmasi ve etkilerini
calisanlarda ve is c¢evresi lzerinde degerlendirmek amagli firsat
sunmaktadir (Popov, 2016: 163). Bu yaklasim hem nicel hem de nitel
olarak ifade edilitken degerlendirme asamasinda ‘“optimizasyon”
hedeflendigi belirtilerek, hatanin ya da hata etkilerinin miimkiin olan en
asgari seviyeye ¢ekilmesi, mevcut emniyet tedbirlerini ve ilave kontrol ya
da onlemleri listeleyerek risklerin kabul edilebilir hallerine getirmeyi
amaglamaktadir (Stamatis, 2003: 29).

Literatiir arastirmasi sirasinda hem nicel hem de nitel Ozellikte
karsilasilan baslica diger risk degerlendirme yontemleri “Hata Agaci
Analizi (Failure Tree Analysis)”, “Olay Agaci Analizi (Event Tree
Analysis)”, “Papyon Analizi (Bow Tie Analysis)” ve “Neden-Sonug
Analizi (Cause Consequences Analysis)” yontemleridir (Acar, 2007: 56-
80). Hata agaci analizi timdengelim mantigina dayanan, istenmeyen en {ist
olaylarin olugsmasina sebebiyet veren ihtimallerin ve aralarindaki
baglantilarin gosterildigi asagiya dogru sekillenen analiz diyagramidir
(Acar, 2007: 64-71). Yontemin isletim gegmisi olmayan yeni ve teknik
prosesler i¢in faydali oldugu, ancak olasi hata bileskelerinin hepsini
icermedigi ve zamanla kisitlanabilecegi belirtilmektedir (Ozkilig, 2005:
126). Olay agaci analizi ise secilmig bir olayin meydana gelmesi
sonrasinda olusabilecek sonuglarin tiimevarim yaklagimina dayanarak bir
akis diyagrami halinde gosterilmesi yontemidir. Olay agaci analizinde hata
agact analizinde kullanilan mantigin tam tersine, tiimevarim mantigi
bulunur ve sistem basarili ise yon yukari dogru gider (Olgag 2021: 3).
Diger bir analiz yontemi olan papyon analizi, hata agaci analizi ve olay
agaci analizi yontemlerinin kombinasyonu seklinde ifade edilirken,
yontemin temel yaklasimi, neden ve sonuglara iligkin analizleri, tek bir
diyagram halinde birlestirebilmektir. Yontem, bir tehlike senaryosuna ve
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tehlikeler ile nedenleri arasindaki iligkilere, meydana gelmesini 6nleyecek
engellere ve meydana gelmesi durumunda etkiyi azaltmak icin, hafifletici
kontrollere iliskin biiyiilk resme genel bakis saglar (Popov, 2016: 184).
Hem tiimdengelim hem de tiimevarim niteligi tasimaktadir; ancak ayrintili
ve zaman alici bir siirece ihtiya¢ duymaktadir. Neden-sonug analiz
yonteminde, yine papyon analizine benzer sekilde hata agaci ve olay agaci
analizleri birlikte kullanilir. Yontem, olaylar arasindaki baglantilari
tamimlayarak arzu edilmeyen sonuglarin nelerden kaynaklandigini tespit
eder. Neden Sonu¢ semasindaki cesitli olaylarin olasiligi ile, cesitli
sonuglarin olasiliklar1 hesap edilebilir ve bu sekilde sistemin risk diizeyi
ortaya konur (Acar, 2007: 79). Birden fazla hata ve yanlisin bulundugu
sistemlerin analiz edilmesine imkan saglarken, analistin, analizi yapilan
sisteme dair tiim agamalar1 ¢ok iyi bilmesi ve degisiklikleri dnceden
sezmesi gerekmektedir (Ozkilig, 2005: 154).

FMEA yontemi Amerikan Ordusunda askeri bir prosediir olarak
1949 yilinda ortaya c¢ikmig (MIL-P-1629), askeri personel ve
ekipmanlarinda goriilmesi muhtemel problemlerin siniflandirilmasinda
kullanilmigtir. Amerikan Uzay Ajanst NASA tarafindan daha da
gelistirilerek 1960°1arda niikleer enerji endiistrisi ve uzay arastirmalarinda
basvurulan bir yontem haline gelmistir (Popov, 2016: 164). 1970’lerin
sonlarina dogru ise iiretim, gida, saglik, havacilik gibi sektorlerde, en ¢ok
da otomotiv sektoriinde yayilarak uluslararasi “ISO Standardi” haline
doniismeyi bagsarmistir. Yontemin basit prensipleri, ileri matematik ya da
istatistik teknikleri icermemesi, kolay uygulanabilir ve anlasilabilir olmas1
diger sektorlerde de yaygin kullamimina olanak saglamistir. Ancak
avantajlarinin  yaninda limitleri de vardir. Hata tiirlerinin tek tek
incelenmesi gerekmekte, karmasik ya da ic ice gegmis birden fazla hatay1
barindiran kompleks hata tiirlerinde kullanilamamaktadir. Ayrica
karmasik, ¢ok katmanli sistemler i¢in oldukg¢a fazla zaman harcanmasi, zor
ve sikici bir siirecin yaganmasina neden olabilmektedir (ISO 31010: 2019).

Bu yontem farkli gruplamalarda siralanmaktadir. Uygulama alanlari
olarak iiretim ve hizmet faaliyetlerinde;

- tasarim ve {iriine ait bilesenler i¢in “Tasarim ya da Dizayn FMEA”

- sistem ve alt sistemler icin “Sistem FMEA”

- iretim montaj ve ilgili siiregler i¢in “Stire¢c FMEA”

- iiriin kurulum, servis ya da hizmetler i¢in “Hizmet FMEA”

- yazilimsal sistemler ve kontrolleri i¢in ise “Yazilim FMEA”
seklinde adlandirilmaktadir (Popov, 2016: 164).

Ancak Carlson (2015), baska tiirde FMEA ¢esitlerinin de mevcut
oldugunu ve tehlike analizlerinin sistem ya da siire¢ igerisinde emniyete
dair olusan risklere gore de degerlendirilebildigini 6ne slirmiistiir.
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Bu ¢alismada FMEA analizi i¢in gerekli asamalar, asagidaki sekilde
takip edilmektedir (Sayareh ve Ahouei, 2013: 44):

1. Analiz edilecek 6gelerin tanimlanmasi

2. Analiz edilecek 6gelerin islevlerinin tanimlanmasi

3. Ogelere iliskin tiim olas1 hata tiirlerinin belirlenmesi

4. Her bir olast hata tiirline sebep olabilecek nedenlerin

tanimlanmast

5. Olast hata tiirlerinin etkilerinin degerlendirilmesi

6. Her bir olas1 hata tiiri i¢in kontrol ve 6nlemlerin tanimlanmasi

7. En uygun diizeltici faaliyetlerin risklerin degerlendirilerek
alinmasi.

Yontemde hata tiirlerine ait ii¢ tip goOstergeye deger bicilir ve
gostergeler sayisal ya da sdzel anlamda ifade edilir. Bu gostergeler hatanin
goriilme olasiligr (O), hatanin siddeti (S) ve hatanin meydana gelmesi
Oncesinde saptanabilirligi, yani zarar meydana getirecek hatanin
kesfedilme zorluk derecesidir (S). Olasilik, siddet ve saptanabilirlik
gostergeleri icin ayr1 ayri olarak literatiirde niimerik skalalar mevcuttur ve
genellikle 1-10 aras1 puanlama kullanilir (Sayareh ve Ahouei, 2013: 44).
Bu degerlerin birbirleri ile garpimi sonucu Risk Oncelik Sayisi (ROS)
hesaplanarak elde edilir. ROS degerleri ne kadar biiyiikse risk o kadar
fazladir ve en yiiksek hesaplanan ROS degerindeki hataya en once
miidahale edilmelidir. Her bir kriter i¢in belirlenen 1 ila 10 arasindaki
skalalardan referans alindiginda sonucun minimum 1 ile maksimum 1000
arasinda olacag1 beklenmelidir. Elde edilen ROS sonuglart FMEA ekibi
tarafindan hiyerarsik olarak en biiyiikten en kii¢iige dogru siralanir. Ayni
ROS degerine sahip iki veya daha fazla hata tiirii tespit edilmesi halinde
ise Oncelik sirasi yiiksek siddet degeri olandir. Siddet degerleri de ayni ise
bu sefer saptanabilirlik degerleri karsilagtirilir ve hangisi daha yiiksekse
oncelik ona verilir. ROS éncelik sirasina gore gerekli goriilen tedbirlerin
ve diizeltici faaliyetlerin alimmasi saglanarak esik degerin altina
diisiiriilmeye ¢alisilir. ROS degerleri esik tablosu FMEA ekibi tarafindan
analiz edilecek sistem, siire¢ ya da 6geye dair belirlenir ve degerlerin diisiik
risk grubuna diisiirtilmesi amaglanir (Erdogan, 2022:36).

Calisma kapsaminda kullanilan ROS esik degerleri Tablo 1°deki
gibi gosterilmektedir:
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Tablo 1: ROS Esik Degerleri

ROS Degeri Degerlendirme
ROS <50 Diisiik Risk

50 <ROS < 100 Orta Risk

100 <ROS < 200 Yiiksek Risk

Kaynak: Yazar

Gecmise dair kayitlarin incelenmesi ve farkli seviyelerdeki
uzmanlardan olusan bir ekibin degerlendirmesiyle ortaya ¢ikan
yaklasimlar analizin bel kemigini olusturmaktadir. Carlson (2015)’e gore
FMEA analizi bir ekip calismasini gerektirdiginden analizi yapilacak
stirece dair gesitli kademelerde uzmanlagmig 4-8 kisi arasinda degisen bir
ekip kurulmalidir. Farkli kademelerden segilen uzmanlar farkli bakis
agilar sunarak tecriibeleri dogrultusunda ortaya daha genis kapsamda ve
detayl1 bir degerlendirme sunabilir. Bu nedenle ¢aligma igerisinde FMEA
ekibi olusturulurken destek ve c¢ekirdek gruplart diizenlenmis; destek
grubunda, sorumlu ve gerektiginde bilgi saglayici nitelikte olan ekip
tiyeleri yer alirken, ¢ekirdek grup igin ise karar verici ve ayni uzmanlik
derecesine sahip nitelikteki ekip iiyeleri secilmistir. Uyeler dokme yiik
gemilerinde hizmet etmis gemi adamlarindan olusmakta ve Ozel bir
armatdr firmasinda ¢aligmaktadir. Cekirdek grupta yer alan iiyeler uzakyol
kaptan1 ve uzakyol bas miithendislerinden secilmis, destek veren grupta ise
uzakyol 2 kaptani ile vardiya zabiti/mithendisleri yer almigtir. Uyelere ait
profiller Tablo.2’deki sekilde gosterilmektedir:

Tablo 2: FMEA Ekibi Uzman Profilleri

Uyeler Yeterlilik Calstig1 pozisyon  Hizmet siiresi
Uye 1  Uzakyol Bag Miihendisi Makine Enspektorii 10yl azeri
Uye2  Uzakyol Kaptani Giiverte Enspektorii 10yl lizeri
Uye3  Uzakyol Bag Miihendisi Makine Enspektorii 15yl tzeri
Uye4  Uzakyol Kaptani Giiverte Enspektorii 10 y1l tizeri
Uye5  Uzakyol 2.Kaptan HSEQ Kidemli 3 yil lizeri
Uzman

Uye 6  Uzakyol vardiya zabiti Personel Md. yrd, 2 Y1 Uzerl

1 y1l lizeri

Uye 7  Uzakyol vardiya mithendisi ~ Teknik sorumlu

Kaynak: Yazar
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Calisma dahilinde takip edilen ve FMEA risk analizi ile yapilan
uygulamaya dair akis diyagraminda Sekil 1’de 6zetlenmistir.

FMEA ANALIiZi YAPILACAK SURECIN
TANIMLANMASI VE SURECE DAIR BILGI
TOPLANMASI

l

FMEA EKIiBi KURULMASI

|

SURECE DAIR HATA TURLERI VE TEHLIKELERIN
TANIMLANMASI

l

TANIMLANAN HER BiR HATA VE TEHLIKE
NEDENLERININ BELIRLENMESI

l

BELIRLENEN HER BiR HATA VE TEHLIKE
ETKIiLERININ DEGERLENDIRILMESI

l

MEVCUT KONTROL VE ONLEMLERIN

DEGERLENDIRILMESI
OLASILIK R SIDDET
i APTANABILIRLIK OURL
DEGERININ S Sl DEGERININ
BELIRLENMESI DEGERININ BELIRLENMESI
©) BELIRLENMESI (D) )

RISK ONCELIK SAYISININ (ROS) HESAPLANMASI
|
ROS DEGERLERININ ONCELIKLENDIRILMESI
|

¥
HATA TURU VE TEHLIKELERIN
GRUPLANDIRILMASI

I

ELDE EDILEN SONUCLARIN YORUMLANMASI

Sekil 1: FMEA risk analizi yapilan uygulamanin akis diyagrami
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3.1. Arastirma

Arastirmada, kuruyiik sektoriinde gemi isleten bir armator sirketine
ait dokme yiik gemisi secilmistir. Arastirma, aralikli olarak 2021-2023
yillar1 arasinda yiriitilmiis ve dékme ylik gemisine ait Tablo 3’te
listelenmis kapali alanlar dikkate alinmustir:

Tablo 3: Dékme Yiik Gemisine Ait Kapali Mahaller

No Kapah Mahal Ismi No Kapah Mahal Ismi

1 No.l Ambar 35 | Sogutma suyu tanki

2 No.2 Ambar 36 | Ambar Yikama Tank (iskele)
3 No.3 Ambar 37 | Ambar Yikama Tanki (Sancak)
4 No.4 Ambar 38 | Sogutma Suyu Dreyn Tanki
5 No.5 Ambar 39 | Pis Su Tanki

6 Kig¢ Pik Tank 40 | Sintine Tank1

7 No.1 Balast Tanki (Iskele) 41 | Atik Su Tanki

8 No.1 Balast Tanki (Sancak) 42 | Sla¢ Tank

9 No.2 Balast Tanki (Iskele) 43 | Zincirlik (Iskele)

10 No.2 Balast Tanki (Sancak) 44 | Zincirlik (Sancak)

11 No.3 Balast Tanki (Iskele) 45 | M/E Karter

12 No.3 Balast Tanki (Sancak) 46 | M/E Skavenc Mahali

13 No.4 Balast Tanki (Iskele) 47 | Yardimci Kazan

14 No.4 Balast Tanki (Sancak) 48 | Sabit CO2 Dairesi

15 No.5 Balast Tanki (Iskele) 49 | Boyalik

16 No.5 Balast Tanki (Sancak) 50 | Akii Dairesi

17 Bag Pik Tank 51 | Irgat Dairesi

18 No.1 H.F.O Tanki 52 | Yangin Pompa Mahali

19 No.2 H.F.O Tanki 53 | Boru Tiineli

20 No.3 H.F.O Tanki 54 | Diimen Kovani

21 No.4 H.F.O Tanki

22 No.1 MGO Tanki

23 No.2 MGO Tanki

24 HFO Servis Tanki

25 HFO Sett. Tanki

26 MGO Servis Tanki

27 No.1 Silindir Yag Tank1

28 No.2 Silindir Yag Tank1

29 Dizel Jen. Y. Yag1 Dinlendirme
Tank1

30 G/E L.O. Stor. Tank1

31 M/E L.O. Sump Tank

32 Yag Dreyn Tanki

33 Tatli Su Tank (Sancak)

34 | Tath Su Tanki (Iskele)

Kaynak: Yazar
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Tablo 4’te yer alan hata tiirlerii neden ve etkilerinin
tanimlanabilmesi i¢in ilk asamada, isletmenin kendi gemilerinde
kullandig1 kapali mahal giris izinleri, ¢alisma prosediirleri ve risk
degerlendirmeleri incelenmistir. ikinci asamada, literatiir taramas1 yoluyla
edinilen hata tiirleri, neden ve etkileri listelenmis; son asamada ise FMEA

ekibinin tecriibe ve uzmanliklarindan yararlanilmigtir.

Tablo 4: Kapali Mahallere Ait Hata Tiirleri, Neden ve Etkileri

No

Olas1 Hata ve
Tehlikelerin
Tiirii

Olas1 Hata ve Tehlikelerin
Nedenleri

Olas1 Hata ve
Tehlikelerin
Etkileri

HO1-1

HO1-2

Havasizliktan
bogulma

Oksijen eksikligi ya da
zenginligi

Mabhal atmosferinin
6l¢iilmemesi, yanlis 6l¢timii

Ciddi hayati tehlike,
6lim

HO1-3

HO1-4

HO1-5

HO1-6

Havasizliktan
bogulma

Kapali mahal girig ve ¢aligma
prosediirlerinin takip
edilmemesi (Bilgi eksikligi,
agirt 6zgliven, umursamama,
itaatsizlik)

Yetersiz giris - kagis yollari,
fazla sayida kompartiman, dar
gecis menholleri

Uygun olmayan KKE ekipman
kullanimi

Yetersiz hava, yanlis/yetersiz
havalandirma

Ciddi hayati tehlike,
O6lim

HO02-1

HO02-2

HO02-3

HO02-4

HO02-5

HO02-6

Yiiksekten diisme

Kaygan (1slak, camurlu, yagl
vb.) merdiven basamaklari

Yap1 elemanlarinin
deformasyonu (Kopuk puntel,
hasarli merdiven basamagi ya
da platformu)

Ellerin serbest olmayis1 ve
dogru KKE kullanmama

Aceleci davranma

Yeterli aydmlatmanin
saglanmamast

Gemi hareketi (yalpa, agir
hava kosullar1 gibi)

Basit yaralanma
(Kesik, ezilme,
morarma, kafa
travmasi, kemiklerde
catlama, kirilma), ciddi
yaralanma, 6lim

HO03-1

Zehirli mahal
atmosferi

Yetersiz hava, yanlis/yetersiz
havalandirma

Ciltte, gozlerde ve
bogazda tahris, basg
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HO03-2 agrisi, bas donmesi,
Mahalde ¢alisan makinelerden | piling kayb, ciddi
¢ikan egzoz gazlari hayati tehlike, 6lim

H03-3 Mahaldeki yiik tozu, yiik
kalitisindan agiga ¢ikan
zehirli gaz, duman, buhar

HO3-4 Ambarlarda tasinan yiiklerden Ciltte, gozlerde ve

Zehirli mahal veya l?oya sonrast agiga ¢ikan bogazda tahris, bas
agn:)rséerga a zehirli gazlar agrisi, bag donmesi,

HO03-5 C ol e s biling kaybu, ciddi
Ambarlarda}q. }.ruk fimigasyon hayati tehlike, 6lim
gazlarinin bitisik mahallere
sizmasli

HO3-6 Mahal atmosferinin
6l¢iilmemesi, yanlis 6l¢timii

HO03-7 Ciltte, gozlerde ve

.. .. .. bogazda tahris, bag
Zehirli mahal Mabhalde zehirli gaz ceplerinin | _. N .
atmosferi varligi agtist, bas donm esl,

biling kayb1, ciddi
hayati tehlike, 6lim

HO4-1 Yetersiz havalandirma

Ho4-2 | Yanici/Patlayict Yangin, patlama,

Mahal Atmosferi Sicak galisma yaralanma, 6lim

H04-3 Statik Elektrik (Yiik tozu vs.)

HO5-1 Yetersiz havalandirma,
susuzluk, gereginden fazla

Isil yorgunluk, glymme Bayginlik .

HO03-2 Dehidrasyon, biling

-2 | stress .
Komsu yiik ve yakit kayb1
tanklarinin yiiksek sicakliklar
HO6-1 Yetersiz Havalandirma
HO06-2 Boya uygulamasi-boya
Oksijen yetersizligi kurumas1 Bog'ulmz}, Slddl hayati

H06-3 tehlike, 6lim
Sicak ¢aligma (kaynak, kesme)

HO6-4 Paslanma

HO7-1 L
Iletigim araglarinin (VHF,

UHEF vb.) diizgiin ¢aligmamasi
veya sinyallerin ulasmamasi

HO7-2 | fletisim eksiklikleri | Mahalde saglanacak iletisim ?llfld‘ hayati tehlike,
hakkinda 6nceden olum
bilgilendirme yapilmamasi

HO7-3 Gozcii(lerin) yerlerini terk
etmesi
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HO8-1 . Uygun olmayan KKE ekipman | Alerji, deri hastaligi,
Deri temasi
kullanimi yaralanma
HO09-1 Izole edilmeyen kesici valf - i . .
YutEllma devre, toz/taneli yiiklerin Ql(.i.dl Hayati Tehlike,
(Bogulma) kaymasi Olim
H10-1 .
Giirilti Uygun olmayan KKE ekipman Isitme problemleri
kullanimi
H11-1 Elektriksel izolasyonun
saglanmamast
Hl1-2 Uygun olmayan KKE ekipman
Elektrik carpmast | kullanimi Yaralanma, 6lim
HI1-3 Caligma sirasinda mahalde
kontrolsiiz 1slaklik, su
birikintileri
H12-1 Acil kurtarma
L Yipranmus, kalitesiz, glivenilir | eyleminde gecikme,
Y?tersu ac1l. olmayan ekipman kullanimi yaralanma, ciddi hayati
miidahale ekipmani e
tehlike, 6liim
HI13-1 Eksik, hasarli acil kurtarma Acil kurtarma
. . donanimi, eksik/yanlis bilgi, eyleminde gecikme,
Y?tersm, acil . yetersiz egitim/talim, acele yaralanma, ciddi hayati
miidahale eylemi e
etme tehlike, 6liim
H14-1 Bitigik alandan mahale
Planlanmamus, girmeye g:z.lhsma, yetkili ve Ciddi hayati tehlike,
bili sl sorumlu kigiye haber vermeme, slii
ilinmeyen girisler | .. holiini 6lim
girig-¢tkis menholiiniin
kontrolsiiz agilip kapanmasi
HI5-1 Asirt yorgunluk, psikolojik
I ctmenler (korku, panik, Ciddi hayati tehlike,
Sagllkll dusunernem hlyerarsﬂ( dﬁzen) sliim
H15-2 Sicak Carpmasi
HI6-1 Ortamdaki nem, zeminde
Kavean zemin camur, tanklardaki organik Fiziksel yaralanma,
ve olusumlar veya yag nedeniyle | ciddi hayati tehlike
kayarak diisme
H17-1 . . .
Mahalin keskin yapi| Yapisal elemanlardaki Fiziksel yaralanmalar
elemanlari deformasyonlar

FMEA

Kaynak: Yazar

Tablo 4’te goriilecegi iizere toplamda 17 hata ve tehlike tiirii
saptanmig, ancak coklu etken nedenlerinden kaynakli olarak 44 adet hata
kodu ortaya konmustur. Hata ve tehlikelerin belirlenmesi sonrasinda

ekibi

tarafindan

literatiirde
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referansinda olasilik (O), siddet (S) ve saptanabilirlik (S) gostergeleri i¢in
Olceklendirmeler hazirlanmstir.

Bu c¢alisma kapsaminda Birgéren ve Yalginkaya (2019)nin “Is
Saglhig1 ve Giivenligi Risk Degerlendirmesinde Hata Tiirleri ve Etkileri
Analizinin (FMEA) Kullanimi” isimli c¢alismasinda yer alan ve
International SEMATECH (1992) kilavuzundan uyarlanan 1-10 arasi
puanlamalar kullanilmistir. Puanlamalar, hata tiirliniin siddeti ve olasilig1
icin FMEA ekibiyle birlikte olusturulan agsagidaki Tablo. 5 ve Tablo. 6°dan
faydalanilarak yapilmis, saptanabilirlik igin Tablo 7 d&lgekleri
kullanilmastir.

Tablo 5: Siddet seviye tanimlari

Derece Onem Diizey Aciklamasi

Onemli, biiyiik, ulusal ve

10 Personel Oliimii, Felaket .
uluslararasi etki

7-9 Ciddi personel yaralanmasi Hatir1 sayilir derecede etkili

Yatarak medikal tedavi gerektirecek

4-6 birkag ¢ok ciddi olmayan yaralanma Hafif Etki
Ufak tefek hasar veya ilk yardim
1-3 yeterli sekilde yaralanma, ayakta Etki yok

tedavi

Kaynak: Yazar

Risk analizi, risklerin nedeni ve kaynagi, sonuglari ve aym
sonuglarin tekrarlanma olasilig1 iizerinde durur (Ozdilek, 2014: 107). Hata
tirtiniin etkisi ile ortaya ¢ikan kayip veya zararlarin tanimlanmasi ve bir
Ol¢ek haline getirilerek hata etkisinin sonuglarini degerlendirmek amaciyla
derecelendirme yapilmaktadir. Hata tiirlerini ve etkilerini belirlerken
kullanilan geg¢mise dair bilgilerin tiimii, ayn1 sekilde siddet seviye
tanimlamalarini belirlerken de kullanilmigtr.
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Tablo 6: Olasilik Siralama Olgiitleri

Sira Aciklama
10 Kagiilmaz, ¢ok yiiksek Her sefer sirasinda
9 Oldukga Yiiksek Birkag seferde bir kez
8 Olduke¢a Yiiksek 1 senede bir kez
7 Olduke¢a Yiiksek 1 seneden fazla 2 seneden az
6 Ara Sira 2-5 sene igerisinde bir kez
5 Ara Sira 5 senede bir kez
4 Ara Sira 5-10 sene igerisinde bir kez
3 Olduke¢a Diisiik 10-15 senede bir kez
2 Oldukga Diisiik 15 senede bir kez
1 Nadiren 25-30 senede bir kez

Kaynak: Yazar

Kapali alanlarda ¢alisma, ISG uzmanlik alaninda degerlendirilmesi
gereken tehlikeli bir istir. Is dncesi ve isin yapilmasi esnasinda maruz
kalinan ortam tehlikeleri yaninda kullanilan emniyet ekipmanlarinda,
prosediirlerde vb. unsurlardaki hatalar ile c¢alisanlarin davranis ve
tutumlarindan kaynakli tehlikelerin varligt da degerlendirilmelidir
(Birgoren ve Yalcinkaya, 2019: 45). Bu nedenle saptanabilirlik
dlgiitlerinde hata tiirlerinin saptanabilirligi tanimi yerine ISG’nin kontrol
hiyerarsisi kapsami esas almarak kontrol ve dnlemlerin uygulanmasina
gore diizenlenen Tablo 7 referans alinmgtir.
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Tablo 7: Saptanabilirlik Siralama Olgiitleri

Sira Aciklama

1-2 Tehlikelerle kaynaginda Cok yiiksek, hemen hemen
miicadele yapilmaktadir kesin saptanabilir

34 Miihendislik kontrolleri Yiiksek ortalamada
yapilmaktadir saptanabilir

5-7 Uyarilar ve idari kontroller Orta diizeyde saptanabilir
yapilmaktadir

8-9 Kisisel koruyucu donanim Cok diistik veya diisiik
kullandirilmaktadir seviyede saptanabilir

10 Hemen hicgbir giivenlik 6nlemi Sifira yakin, miimkiin
alinmamistir degil saptanamaz

Kaynak: Birgdren ve Yalc¢inkaya, 2019
4. BULGULAR

FMEA ekip iiyelerince 44 tehlike ve hata kodlamasi i¢in olasilik,

siddet ve saptanabilirlik puanlamalar c¢ekirdek ekipte bulunan iiyelerin

bireysel

degerlendirmeleriyle

yapilmustir.

Puanlamalarin  aritmetik

ortalamalar1 alinarak ortaya ¢ikan son degerler nezdinde Tablo 8’deki ROS

‘ler hesaplanmustir.

Tablo 8: ROS Degerleri

wn
g
Olas1 Hata ve Olas1 Hata ve Olas1 Hata ve Q ) g =
No Tehlikelerin Tehlikelerin Tehlikelerin 2 = 5 &
Tiirii Nedenleri Etkileri = =S = »
=
=
HI-1 Ha}/amzhktan Oksgeq Eﬂ(mkllgl yada C1dd1 hayati tehlike, 7 975 | 225 | 153.56
bogulma zenginligi oliim
Havasizliktan Mahal atmosferinin Ciddi hayati tehlike
H1-2 - 6lgiilmemesi, yanls e 4 ’ 3.75 9.5 5 178.13
bogulma PO olim
Olglimii
Kapali mahal giris ve
calisma prosediirlerinin s . .
p1-3  [Havasizhktan oo dilmemesi (Bilgi |G ddihavati tehlike, | g o 1o o |3 | 4005
bogulma R o oliim
eksikligi, agir1 6zgiiven,
umursamama, itaatsizlik)
Yetersiz giris - kagis
Hl-4 Ha}/amzhktan yollari, fazla sayida ) C1dd1 hayati tehlike, 6.25 725 | 175 | 7930
bogulma kompartiman, dar gegis  |0lim
menholleri
H1-5 Ha}/amzhktan Uygun olmayan KKE C1dd1 hayati tehlike, 4 7 275 | 77.00
bogulma ekipman kullanimi oliim
Yetersiz hava, g . .
Hi-g |Havasizhktan o ) o etersiz Ciddi hayati tehlike, | g5 | 955 | 5 | 12025
bogulma oliim
havalandirma
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Basit yaralanma
(Kesik, ezilme,
Kaygan (1slak, camurlu, |morarma, kafa
H2-1 |Yiiksekten diigme |yagh vb.) merdiven travmast, kemiklerde | 6.75 7 2.75 | 129.94
basamaklar1 catlama, kirllma),
ciddi yaralanma,
Slim
Basit yaralanma
Yap1 elemanlarmin (Kesik, ezilme,
deformasyonu (Kopuk morarma, kafa
H2-2 |Yiiksekten diisme |puntel, hasarli merdiven |travmasi, kemiklerde | 5.75 6.5 325 | 121.47
basamag ya da catlama, kirllma),
platformu) ciddi yaralanma,
Slim
Basit yaralanma
(Kesik, ezilme,
Ellerin serbest olmayis1 ve morarma, kafaA
H2-3  |Yiiksekten diisme | travmasi, kemiklerde | 4.75 6.25 | 4.25 | 126.17
dogru KKE kullanmama
catlama, kirllma),
ciddi yaralanma,
Olim
Basit yaralanma
(Kesik, ezilme,
morarma, kafa
H2-4 |Yiiksekten diisme | Aceleci davranma travmasi, kemiklerde 5 575 | 5.75 | 16531
catlama, kirllma),
ciddi yaralanma,
Olim
Basit yaralanma
(Kesik, ezilme,
Yeterli aydinlatmanin [norarma, kafq
H2-5 |Yiiksekten diisme | travmast, kemiklerde | 5.5 5.75 3 94.88
saglanmamasi
catlama, kirllma),
ciddi yaralanma,
Olim
Basit yaralanma
(Kesik, ezilme,
Gemi hareketi (yalpa, agir [norarma, kaf?
H2-6 |Yiiksekten diigme A travmast, kemiklerde 5 6.75 | 4.75 | 160.31
hava kosullar1 gibi)
catlama, kirllma),
ciddi yaralanma,
Slim
Ciltte, gozlerde ve
s Yetersiz hava, bogazda tahris, bas
H3-1 aZtil(l)rshfetgahal yanhg/yetersiz agrisi, bag donmesi, 5.75 9.25 | 2.25 | 119.67
havalandirma biling kaybi, ciddi
hayati tehlike, 6lim
Ciltte, gozlerde ve
= Mahalde ¢alisan bogazda tahris, basg
H3-2 Zehirli mahal makinelerden ¢ikan egzoz agrgm, bas donmesi, 3.75 7.5 275 | 77.34
atmosferi =, i
gazlari biling kaybi, ciddi
hayati tehlike, 6lim
Ciltte, gozlerde ve
L Mahaldeki yiik tozu, yiik |bogazda tahris, bas
H3-3 iil;ti;crgahal kalintisindan agi8a ¢ikan |agrisi, bag donmesi, 4 7.5 4.5 135.00
zehirli gaz, duman, buhar |biling kaybi, ciddi
hayati tehlike, 6liim
Ambarlarda taginan Cll}tc’ gozlchlc ve
Zehirli mahal yiiklerden veya boya bogazda tahris, bag
H3-4 R . . . |agrisi, bas donmesi, 35 7.5 4.5 118.13
atmosferi sonrasli ag1ga ¢ikan zehirli |, 5. i
lar bllll’lQ. kayl?l, ciddi
gaz hayati tehlike, 6liim
Ciltte, gozlerde ve
s Ambarlardaki yiik bogazda tahris, bas
H3-5 iil;?;crgahal fiimigasyon gazlarinin agrisi, bag donmesi, 6.25 775 | 45 | 217.97
bitisik mahallere sizmas1 |biling kaybi, ciddi
hayati tehlike, 6lim
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Ciltte, gozlerde ve
Zehirli mahal Mabhal atmosferinin bogazda tahris, bas
H3-6 . olgiilmemesi, yanlis agrisi, bas dénmesi, 5.25 8 4.25 | 178.50
atmosferi IS o S
Olgiimit biling kaybi, ciddi
hayati tehlike, 6lim
Ciltte, gozlerde ve
. L bogazda tahris, basg
H3-7 azti:llglzlfelgahal L\ga?:rlsgnziglrﬁlqgaz agrisi, bag donmesi, 6 8.75 | 5.75 | 301.88
P g biling kaybi, ciddi
hayati tehlike, 6liim
H4-1 Yamcl/PatlaylmA Yetersiz havalandirma Yangin, pat!'a?aa, 4.75 9 3 128.25
Mahal Atmosferi yaralanma, 6liim
Yanicy/Patlayici Yangin, patlama,
H4-2 Mahal Atmosferi Sicak galigma yaralanma, 6lim 6.5 7.75 | 2.25 | 113.34
H4-3 Yanicy/Patlayict ) Statik elektrik (Yik tozu |Yangin, pat!'a?'la, 595 6.5 275 | 162.09
Mahal Atmosferi |vs.) yaralanma, 6liim
Isil voreunluk Yetersiz havalandirma, Bayginlik
H5-1 strcsy & ? susuzluk, gereginden fazla|Dehidrasyon, biling 5 6.25 3 93.75
giyinme kaybi1
Komsu yiik ve yakit Bayginlik
H5-2 Isil yorgunluk, tanklarmin yiiksek Dehidrasyon, biling 5 4.75 2 47.50
stres
sicakliklart kayb1
He-1  |Oksilen Yetersiz Havalandirma | 202uIma, ciddi 65 | 9.5 | 225 | 138.94
yetersizligi hayati tehlike, 6liim
Hep |Oksien Boya uygulamasi-boya | Bogulma, ciddi 14 o5 | 595 | 575 | 8817
yetersizligi kurumasi hayati tehlike, 6lim
He3 |Oksien Steak galisma (kaynak, |Bogulma, ciddi | 5,5 | 755 | 555 | 9350
yetersizligi kesme) hayati tehlike, 6lim
H6-4 | Oksijen Paslanma Bogulma, ciddi | 455 | 495 | 2 | 4038
yetersizligi hayati tehlike, 6lim
) fletisim araglarimin (VHF,
H7-1 Ilet}yrAn ) UHF vb.) diizgiin C1dd1 hayati tehlike, 595 55 2 5775
eksiklikleri calismamasi veya olim
sinyallerin ulagmamasti
) Mahalde saglanacak
H7-2 Ilet}yrAn ) 11§t1§1m hakkmda onceden C1dd1 hayati tehlike, 55 6.5 295 30.44
eksiklikleri bilgilendirme oliim
yapilmamasi
H73 Ilet}yrAn ) GOZCL}(lerln) yerlerini terk C1dd1 hayati tehlike, 4 55 425 | 93.50
eksiklikleri etmesi Slim
HS-1 |Deri temast Uygun olmayan KKE Alerji, deri hastaligi, 45 45 35 66.94
ekipman kullanimi yaralanma
Izole edilmeyen kesici s . .
Ho-1 |Yutulma valf devre, toz/taneli | G194 Hayati Tehlike, 5} 7 51 455 | 159 38
(Bogulma) . Olim
yiiklerin kaymas1
HI10-1 |Giiriiltii Uygun olmayan KKE 30 o oblemleri 3 4 | 325 39.00
ekipman kullanimi
HI1-1 | Elektrik carpmas: | FISKiriksel izolasyonun ooy giim 425 | 875 | 3.25 | 120.86
saglanmamasi
H11-2 |Elektrik ¢arpmast Uygun olmayan Yaralanma, 6lim 4.5 8.5 3 114.75
ekipman kullanimi
Caligma sirasinda
H11-3 Elektrik carpmasi |mahalde kontrolsiiz Yaralanma, 6lim 6.5 8 3 156.00
1slaklik, su birikintileri
Yetersiz acil Yipranmus, kalitesiz, ?igrflﬁllgacrnliikmc
HI2-1 |midahale giivenilir olmayan Yy 8ECXME, | 595 | 6.75 | 2.25 | 87.33
ekipmant ekipman kullanimi yaralanma, ciddi
P P hayati tehlike, 5lim
Eksik, hasarli acil Acil kurtarma
Yetersiz, kurtarma donanimi, eyleminde gecikme,
H13-1 kifayetsiz acil eksik/yanlis bilgi, yetersiz |yaralanma, ciddi 375 6.75 ] 325 | 126.14
miidahale eylemi |egitim / talim, acele etme |hayati tehlike, 6liim
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Bitigik alandan mahale
i lisma, yetkili
Planlanmamus, girmeye galiyma, i . .
H14-1  |bilinmeyen ve sorumlu Kigiye haber | Ciddi hayati tehlike, 5 825 | 5.5 | 226.88
irigler vermeme, girig-¢ikis Olim
£ menholiiniin kontrolsiiz
acilip kapanmasi
Asir1 yorgunluk,
H15-1 Saglikl psikolojik etmenler Ciddi hayati tehlike, 6 7 5 210.00
diigiinememek (korku, panik, hiyerarsik |6lim :
diizen)
His-y  |Saghkh Sicak Carpmast Ciddi hayati tehlike, | 5,5 | 575 | 395 | 113.20
diigiinememek olim
Ortamdaki nem, zeminde
gamur, tanklardaki Fiziksel yaralanma.
H16-1 Kaygan zemin organik olusumlar veya fziksel yar o 6.25 7 2.5 109.38
> X ciddi hayati tehlike
yag nedeniyle kayarak
diigme
Mahalin keskin Yapisal elemanlardaki
H17-1 yapisal P Fiziksel yaralanmalar| 4.75 5.5 3.25 84.91
deformasyonlar
elemanlari

Kaynak: Yazar

Tablo 8’ deki ROS degerleri incelendiginde, en yiiksek degerin H3-
7 kodlu hata ve tehlike tiirli “zehirli mahal atmosferi” ve neden olarak da
mahaldeki gaz ceplerinin varligi gosterilmistir. En diisiik ROS degerine
bakildiginda H10-1 kodlu hata ve tehlike tiirii giiriiltiidiir. Nedeni ise uygun
olmayan kisisel korunma ekipman1 (KKE) olarak tespit edilmistir.
Sirasiyla inceleme yapildiginda en yiliksekten baglayarak risk olusturan
durumlar, zehirli mahal atmosferi, planlanmams bilinmeyen girisler,
saglikli diisinememe, havasizliktan bogulma, mahalde yiliksekten diisme,
yanici/patlayict mahal atmosferi, yutulma (bogulma), elektrik garpmasi,
oksijen yetersizligi, yetersiz acil miidahale eylemleri, kaygan zemin, 1s1l
yorgunluk, iletisim eksiklikleri, yetersiz acil miidahale ekipmani, mahalin
keskin (deforme) yapisal elemanlari, deri temasi ve giiriiltiidiir.

ROS degerleri arasinda direk insan hatasi faktériinden kaynakli olan
25 adet ve olmayan 19 adet hata ve tehlike tiirleri karsimiza ¢ikmaktadir.
Bu gruplandirma Sekil 2’deki grafik ile gorsellestirilmis; %57 insan
hatasindan kaynakli hata ve tehlike tiirleri ile %43 diger unsurlardan
kaynakl1 hata ve tehlike tiirleri tespit edilmistir.

121



Kapali Mahal Risk Analizi ve... DENIZCILIK FAKULTESI DERGISI

HATA VE TEHLIiKE TURLERI
YUZDESEL DAGILIMI

M insan hatas1 ®diger hatalar

Sekil 2: Hata ve Tehlike Tiirleri Yiizdesel Dagilimi

Insan hatas1 faktorii digindaki diger hatalar ise “mahalin fiziksel
ozellikleri”, “yiik”, “mahalde yapilan faaliyet / is” ve “diger” unsurlar
kaynakli gruplandirmalarinda degerlendirildiginde hata sayilarma gore

dagilimi Sekil 3°teki gibi olmaktadir.

HATA VE TEHLIiKE TURLERI
GRUPLANDIRMASI

B insan hatas1 @ Mabhalin fiziksel 6zellikleri ®Yiik ® Yapilan is/faaliyet B Diger

Sekil 3: Hata ve Tehlike Tiirleri Gruplandirmasi

Sekil 2’deki grafikte goriildiigl iizere insan hatalarindan kaynakl
hata ve tehlike tiirleri %57 ile bas1 ¢ekmektedir. Sekil 3’te ise insan hatasi
faktorii disinda kalan unsurlar olarak nitelenen gruplandirma dahilinde
%18’lik dilimle mahalin fiziksel 6zellikleri ilk sirada yer almakta, takiben
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%11 ile tagman yiik, sonrasinda %9 ile mahalde yapilan is/faaliyetler ve
son olarak da %5 ile diger ¢esitli tehlike ve hata tiirleri saptanmustir.

Literatiirde tiim gemi tipleri kapsaminda kapali mahaller ile ilgili
yapilan az sayidaki ¢aligmada kazalara yol agan birincil faktoriin insan
kaynakl1 oldugu vurgulanmis (Soner ve Celik, 2020; Soner, 2021); farkli
olarak bir diger calismada ise birincil faktor, denizcilik endiistrisi
tarafindan gemi personeli lizerindeki yogun ticari ve zaman baskisi nedeni
ile emniyete dair bazi kritik adimlarin atlanabilmesi olarak ifade edilmistir
(Sakar vd. 2022). insan hatasinin biiyiik pay alarak gruplandirildigs bu
calismada ise dokme yiik gemi tipi ele almarak mahallerin fiziksel
Ozellikleri ve tagmnan yiikle ilgili hatalarin, yiliksek risk degerlerine
ulastiklar1 ortaya konmak istenmistir.

Dokme yiik gemileri, yapilarindan dolay1 tanker ve diger gemi
tiplerinden farkli olarak, o6zellikle kapali alan olarak tanimlanan yiik
taginan boliimlerinde hem insan hem de yiikle ilgili faaliyetlerin diger gemi
tiplerinden daha fazlaca yasandigi gemilerdir. Bu gemilerin yiik tasinan
ambarlarinda kullanilan yiiksek ve dik merdivenler, gemi personeli ya da
liman iscilerinin fiziki yaralanmalarinda énemli rol oynamaktadir. Gemi
personelinin mesleki kazalarinin degerlendirildigi bazi ¢alismalarda, en
cok giiverte ve kapali mahal olarak yilik tasinan boliimler (tanklar,
ambarlar) kazaya maruz kalinan mahaller olarak bildirilmektedir (Hansen
vd,2002; Ugurlu vd., 2017). 1999-2018 donemi igerisinde beyan edilen
Oliimlii kazalardan 88’inin yine kaza lokasyonu olarak ambar merdivenleri
kayitlara gecmistir (Drybulk terminals, 2019).

Ambarlarin fiziki sartlarinin yaninda igerisinde tasinan yiikler de
tehlike olusturmaktadir (Hedlund ve Hilduberg, 2017: 89). Yiiklerden
kaynakli tehlikelere (kokusuz ve zehirli gazlar {retmesi, oksijen
tiikketebilmesi vb.) ilave olarak farkli yiikler i¢in kullanilan farkli tipte
zehirli ilaglar (fumigasyon ilaglar1) da risk yaratmaktadirlar. Ambarlardaki
yiiklerin bozulmasimi ve bdceklenmesini 6nleyen bu ilaglarla direk deri
temasi, ilaglardan sizinti, dogal ya da mekanik havalandirma yoluyla
zehirli gazlarin yayilmasi, yasam mahallerine veya giivertede rutin ¢aligma
alanlaria ulagabilerek gemi personelinin zehirlenme veya oOliimlerine
sebebiyet verebilmektedir. Dolayist ile bu calismalar ile aragtirma
icerisinde ortaya konan bulgular uyumluluk géstermektedir.

5. SONUC

Bu aragtirmada dokme yiikk gemilerinde kapali mahal hata ve
tehlikelerine odaklanilmis; mevcut regiilasyonlar ve literatiir incelenerek
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bir armator firmasi tarafindan isletilen dokme yiik gemisi 6rneginde, kapali
mahal hata ve tehlikeleri belirlenmistir. FMEA yoOntemiyle bu hata ve
tehlikeler Onceliklendirilerek birincil Onlem alinmasi gerekli olanlar
uzmanlarin bakis agisindan ortaya konulmustur. Ancak diizeltici faaliyet
ve Onlemler bu caligmanin kapsaminda yer almamistir. Bu ¢aligmanin,
gemi tipleri 6zelinde kapali mahaller ve tehlikeleri ile gemi ¢alisanlarindan
farkli olarak liman galigsanlari i¢in de kapali mahal tehlike algilar1 ve risk
analizleri hakkinda ileride yapilabilecek farkli analiz ¢alismalarina
referans kaynagi olmasi hedeflenmektedir.

Dokme yilik gemileri dizaynlart geregi oldukca fazla sayida kapali
mahal icermekte ve bu mahallerde tagiman yiikle ilgili isler ya da yapilan
faaliyetler limanda veya seyirde siireklilik arz etmektedir. Kara
endiistrilerinde ve diger gemi tiplerinde oldugu gibi tehlike ve risklerin en
iyl sekilde yonetilmesi ve miimkiin mertebe asgari diizeyde tutulmasi
gereklidir. Dolayist ile dncelikle insan faktorii degerlendirilmeli ve bunun
icin insan hatalarin1 Onleyici faaliyetlerin gerek gemilerin dizayn
asamalarinda gerekse sonradan ilave teknolojik ¢o6ziimler sunularak
gelistirilmesi 6nerilmektedir. Dokme yiik gemilerinde ambarlar, ambarlara
bitisik mahaller ya da balast tanklar1 gibi periyodik giris yapilan kapali
mahallerde sabit gaz sensorlerinin bulundurulmasi, uzaktan kumanda
edilebilinecek araglarin mahal giris Oncesi kontrol veya mahal girigine
gerek kalmadan igeride kullanilmasi gibi miihendislik ¢dzlimlerin
ulagilabilir maliyetlerde sektdrde yayginlastirilmas: proaktif bir yaklagim
sunacaktir.

Tasinan tehlikeli yiikler degerlendirildiginde, dokme yiik gemi
personeli ve/veya liman isgilerinin, yiiklere dair tanker gemileri
personelinde oldugu gibi 6zel sertifikasyon ya da egitim zorunluluklar
bulunmadigindan, bu gemi tiplerinde calisan gemi adamlarinin emniyet
kiiltiirii perspektifinde daha ¢ok desteklenmesi 6nerilmektedir. Bu nedenle
dokme yiik gemi personelinin ya da liman iscilerinin kapali mahal tehlike
algilarinin gelistirilmesine yonelik periyodik gorsel ve isitsel egitimlere
tabi tutulmalari; ayrica bu konudaki risk degerlendirmelerinin nasil
yapilacagina dair egitim igerikleri hazirlanarak sertifikasyon programlari
olusturulmasi, bu alandaki emniyet kiiltiiriinliin arttirllmasina katki
saglayacaktir.

Dokme yiik gemileri kapali mahallerinde yapilan is ve faaliyetler
basta ambarlarda yiik ellegleme, yiik denetimi, 6lgiimler, ambar yikama ve
temizligi, balast, yakit, tath su gibi tanklarda ayrica makine dairesinde ve
diger kapali mahallerde yapilan planli bakim sistemi kapsamindaki
incelemeler, temizlik, boya, bakim, tamir, sicak islem vb. faaliyetlerdir. Bu
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faaliyetlerin her biri bagh basma ilave bir takim tehlike ve riskler
barindirmaktadir. Bu nedenle kapali mahal giris-calisma ve g¢ikis
prosediirlerinin takip edilmesinin yan1 sira kapali mahale giris zorunlulugu
gerektiren bir is olmasi halinde her seferinde gemi ofisinde is giivenligi
toplantis1 (safety committee / toolbox meeting) yapilmasi ve bu toplanti
kayitlarmin isletme ile paylasilmasi, gemi kaptani kontrolii haricinde
ikincil bir kontrol saglayarak gemi personelinin kapali mahal tehlike
algisini arttiracaktir.

Sonug olarak denizcilik endustrisinde benimsenen ve Uluslararasi
Denizcilik Orgiitii (IMO) tarafindan yapilan kapali mahal tammlamasinda
mabhal icerisinde yapilan is, atmosfer veya taginan yiikten ziyade mahalin
tamimlamas1 daha c¢ok fiziksel 6zelligine dayandirilarak yapilmaktadir.
Dolayis1 ile gemi tipinden ve tasidigr yiiklerden ya da yapilan
faaliyetlerden bagimsiz, cok genel bir tanimlama sunulmaktadir. Gemi ve
liman ¢aligsanlarinin bu tanimlama ¢ergevesinde kapali mahal tehlikelerini
sadece fiziksel kosullarina gore degerlendirmesi eksik ve istenmeyen
sonuclar dogurabileceginden sektoriin  bu konudaki yaklagimini
degistirmesi ve dokme tipi gemiler icin farkli bakis agilar1 sunmasi
gerektigi ortaya konulmaktadir.
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YAZAR KATKISI
KATKI ORANI ACIKLAMA KATKIDA
BULUNANLAR
Fikir Aragtirma fikrini Yazar 1 & Yazar 2

gelistirmek ve hipotez
olusturmak

Literatiir Taramasi

Arastirmanin literatiir
taramasint
gerceklestirmek

Yazar 1 & Yazar 2

Arastirma Tasarimi

Arastirmanin
yontemini ve 6lgekleri
belirlemek

Yazar 1 & Yazar 2

Veri toplama ve
editleme

Veriyi toplama,
editleme ve analiz
etmek

Yazar 1 & Yazar 2

Tartisma ve sonuglar

Bulgularin tartisilmasi
ve sonuglarin yazimi

Yazar 1 & Yazar 2

Cikar Catismasi

Calismada yazarlar arasinda ¢ikar ¢atismasi yoktur.

Finansal Destek

Bu calisma i¢in herhangi bir kurumdan destek alinmamustir.
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EXTENDED ABSTRACT

Maritime transportation involves significant incidents of occupational
accidents and fatalities. Statistical analyses indicate that slips, trips, and
falls are the primary causes of reported injuries and deaths, with a notable
proportion occurring in enclosed spaces on ships. Between 1999 and 2018,
there were 145 fatal enclosed space incidents on ships, with 25 of the 39
deaths since 2019 occurring on bulk carriers. The failure to control hazards
in enclosed spaces on bulk carriers leads to high mortality rates. Despite
stringent occupational safety regulations, there is a critical need to enhance
hazard awareness and safety culture among seafarers and port workers.
This study aims to identify hazards in enclosed spaces on bulk carriers and
determine the hazard perception levels within these spaces through Failure
Mode and Effects Analysis (FMEA). The process involves identifying
enclosed spaces on an operational bulk carrier, listing potential hazards,
and calculating RPNs. The analysis includes identifying failure modes,
their causes and effects, and the prioritization of risks based on the RPN
values. The FMEA team consisted of experienced maritime professionals
who served bulk carriers in high ranks. This study focuses on a bulk cargo
ship, identifying 44 types of failures and hazards.

Risk Priority Numbers (RPNs) were calculated for each identified hazard,
highlighting the most critical risks. The results indicate that the highest
risks are due to the physical characteristics of the enclosed spaces and the
cargo carried rather than human errors. Preventive actions were suggested
based on these findings. A total of 44 hazards were identified and analyzed,
with RPNs calculated for each. The highest RPNs were associated with
hazards due to toxic gas pockets and unauthorized entries into enclosed
spaces. Hazards were categorized based on human error and other factors,
such as physical characteristics of the spaces and cargo-related risks. The
analysis revealed that 57% of the hazards were due to human errors, with
the remaining 43% attributed to other factors.

Among these, the physical characteristics of the spaces posed the highest
risk, followed by the nature of the cargo and the activities conducted within
these spaces. The findings underscore the importance of addressing human
errors and environmental factors in managing risks associated with
enclosed spaces on bulk carriers. Preventive measures include the
installation of fixed gas sensors, remote-controlled equipment for space
inspections, and enhanced training programs for maritime personnel. There
is a need for specialized certifications for bulk carrier crew and port
workers like those required for tanker crew, focusing on the unique risks
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posed by the cargoes and enclosed spaces on these vessels. Regular safety
drills and implementing a robust safety management system can further
mitigate these risks. The study provides a comprehensive risk analysis of
enclosed spaces on a bulk carrier, highlighting critical hazards and
suggesting preventive measures. The findings can serve as a reference for
future studies and contribute to improving safety standards in the maritime
industry. Enhanced safety culture and awareness are crucial for reducing
the risks associated with enclosed spaces on bulk carriers.
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ABSTRACT

Marine / Maritime Spatial Planning (MSP) should be implemented to
effectively regulate the activities carried out in the seas and to reduce pressures
on the marine area by rationally managing natural resources. A quantitative
analysis of scientific research on marine spatial planning is essential to fill critical
knowledge gaps in the field, guide the development of appropriate policies and
strategies, and strengthen the practice of sustainable marine spatial management.
The aim of this study is to conduct a bibliometric analysis of the literature on the
concept of marine spatial planning. The research was performed searching for the
string “marine spatial planning” or "maritime spatial planning" on documents
title, abstract and keywords. The first study on MSP was published in 2006. Until
2024, 1,654 publications on MSP were published. The number of publications per
year showed an increasing trend throughout the research period. The journal
'Marine Policy' establishes itself as the premier source for MSP publications,
publishing approximately 18%. Given the limited existing bibliometric analyses
on MSP, the authors expect that this study will contribute to literature and guide
future research.

Keywords: Marine spatial planning, Maritime spatial planning, Marine
protected areas, Bibliometric analysis, VOSviewer

1 Sorumlu yazar: Konya Technical University, Faculty of Engineering and Natural Sciences,
Department of Geomatics Engineering, hbakdeniz@ktun.edu.tr, ORCID: 0000-0002-9504-051X

2 Konya Technical University, Faculty of Engineering and Natural Sciences, Department of Geomatics
Engineering, sinam(@ktun.edu.tr, ORCID: 0000-0002-9101-6109

133


mailto:sinam@ktun.edu.tr

A Bibliometric Analysis of... MARITIME FACULTY JOURNAL

VOSVIEWER KULLANILARAK DENiZEL MEKANSAL
PLANLAMA ARASTIRMALARININ BiBLIYOMETRIK
ANALIZI

0z

Denizlerde yiiriitiilen faaliyetlerin etkin bir sekilde diizenlenmesi ve dogal
kaynaklarin akilct bir sekilde yonetilerek denize alani iizerindeki baskilarin
azaltilmasi i¢in Denizel Mekansal Planlamanmin (DMP) uygulanmas: gerekir.
Denizel mekansal planlama konusundaki bilimsel arastirmalarin nicel bir analizi,
bu alandaki kritik bilgi aciklarini doldurmak, dogru politika ve stratejilerin
belirlenmesine rehberlik etmek ve siirdiiriilebilir denizel alan yonetim pratigini
giiclendirmek acisindan biiyiik bir 6neme sahiptir. Bu ¢alismanin amaci, denizel
mekdnsal planlama kavramiyla ilgili literatiiriin bibliyometrik bir analizinin
yapilmasidir. Veriler, Web of Science veri tabanindan alinmis ve VOSviewer
yazilimt kullanilarak analiz edilmistiv. Arastirmalar, belgelerin baslik, ozet ve
anahtar kelimelerinde "marine spatial planning” veya "maritime spatial
planning” terimleri aranarak gerceklestirilmigtir. DMP ile ilgili ilk ¢alisma, 2006
yilinda yayimlanmis ve 2024 yilina kadar toplam 654 yaymn yayimlanmigtir.
Calisma donemi boyunca yillik yayin sayisi artan bir egilim gostermigtir. “Marine
Policy” dergisi, DMP igerikli yayinlarin yaklasik %18 ini yaymnladigi ve DMP
konulu makalelerde tartismasiz onde gelen dergi olarak ortaya ¢ikmaktadir.
Literatiirde DMP ile ilgili bibliyometrik temelli calismalarin sinirli oldugu dikkate
almdiginda, bu ¢alismamin alanyazina katki  saglamasi ve gelecekteki
arastirmalara yol géostermesi yazarlarin beklentileri arasindadir.

Anahtar Kelimeler: Denizel mekdnsal planlama, Deniz mekdnsal
planlama, Deniz koruma alani, Bibliyometrik analiz, VOSviewer

1. INTRODUCTION

Marine Spatial Planning (MSP) has emerged as a vital management
strategy to reduce the pressure on marine ecosystems from increasing
human activities and climate change worldwide (Ehler and Douvere,
2009). MSP aims to achieve ecological, economic and social objectives
while organizing human activities spatially and temporally to ensure the
sustainable use of marine areas. This comprehensive approach allows for
effective and sustainable management of marine resources. In order to
effectively implement MSP, it is necessary to evaluate existing scientific
knowledge and guide future research. In this context, bibliometric analysis
is an effective method to quantitatively assess current trends and
developments in MSP literature. Bibliometric analysis identifies
knowledge gaps and guides future research through statistical and
mathematical analysis of scientific research (Racetin et al. 2022).
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Seas and oceans are sometimes considered 'inexhaustible resources'.
However, these resources are unfortunately not infinite. Research has
shown that marine and ocean resources are also showing signs of depletion
(Sevim, 2023). In some parts of the world, the total demand for marine
space for human use has exceeded the available space by nearly three times
(Balla and Wouters, 2017). While traditional uses such as fishing and
shipping are intensifying, new uses such as aquaculture and offshore wind
power plants have started to take up space in the increasingly industrialized
marine area to meet this growing need. In addition to human activities,
climate change impacts and natural disasters can have serious impacts on
marine ecosystems. Therefore, it has become imperative to effectively
regulate the activities carried out in the seas through MSP and to reduce
the pressures on the marine area by rationally managing natural resources.

Traditional governance systems for marine and ocean affairs are
built upon sectoral arrangements that are ineffective in coordinating and
balancing actions across vastly different sectors with distinct sizes and
requirements (Chalastani et al. 2020). Consequently, the concept of marine
or maritime spatial planning has arisen as an important management
strategy aimed at converting conflicts into resolutions, all the while
overseeing diverse activities and users within the marine domain
(Dominguez-Tejo et al. 2016). MSP is described as the public process of
analysing and allocating the spatial and temporal distribution of human
activities in marine areas to simultaneously achieve predefined ecological,
economic, and social objectives, specified through a political process
(Ehler and Douvere, 2009). Therefore, MSP serves as a hopeful instrument
for optimizing the allocation of marine space for diverse activities,
contributing to endeavors aimed at alleviating human impacts and rebuild
marine ecosystems to fulfill the objectives outlined in the United Nations
Sustainable Development Goals (United Nations, 2020; Ntona and
Morgera, 2018).

Considering the importance of MSP in achieving local and global
sustainability goals of marine areas, the scientific literature on this issue is
expected to continue to grow in the coming years. In future, scientific
research on MSP will assume a crucial role in actively guiding policy
actions with science-based insights and solutions towards achieving
marine sustainability (Claudet et al. 2020). A fundamental step needs to
be taken to reduce conflicts between the sustainable use of marine areas
and human activities. The vital task of promoting the sustainability of these
areas in a planned manner will draw even more attention of the scientific
community in the near future, especially to MSPs. Examining the scientific
literature constitutes a crucial initial step in comprehending past research,
current knowledge, and forecasting future trajectories of MSP science
(Picone et al. 2021). In this context, bibliometric analysis has proven to be
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a crucial and valuable approach for quantitatively evaluating patterns and
trends in scientific literature (Chalastani et al. 2021; Polat et al. 2022).
Bibliometric analysis is an efficient and popular method for studying and
analyzing large volumes of scientific data (Picone et al. 2021; Akdeniz and
Inam, 2024). This technique enables statistical and mathematical analysis
of scientific research, revealing current trends and developments on a given
issue. In this context, many bibliometric analysis studies have been carried
out on the areas of interest of the "Marine Science" discipline (marine
cadastre, marine spatial data infrastructure, marine spatial planning, marine
ecosystem, marine geology, marine environment, etc.). Akdeniz and Inam
(2024) conducted a bibliometric analysis study aiming to better understand
the existing scientific knowledge on marine cadastre and to predict future
trends. Chalastani et al. (2021) conducted a bibliometric analysis covering
the MSP literature between 2003 and 2019. Racetin et al. (2022) conducted
a bibliometric analysis of marine spatial data infrastructure literature
indexed in the Web of Science database between 1996 and 2022. Zhou et
al. (2022) analyzed the scientific literatures related to marine microplastics
through a combination of social network analysis and bibliometrics.
Cesarano et al. (2021) analyzed the scientific literature focusing on marine
beach litter and tracks its evolution and trend by combining social network
analysis and bibliometrics.

The aim of this study is to conduct a bibliometric analysis of the
literature on the concept of MSP. The quantitative assessment of existing
scientific research on MSP aims to fill critical knowledge gaps in this field,
guide the development of appropriate policies and strategies for sustainable
marine management, and identify future directions of scientific research.
Given the limited bibliometric-based studies on MSP in the literature, this
study is expected to make significant contributions to the literature and
guide future research. Furthermore, the study provides a comprehensive
bibliometric analysis of the literature on MSP in Tiirkiye, documenting the
country's academic development in this field, identifying its shortcomings,
and identifying future research and policy directions. In this way, it aims
to increase Tiirkiye's scientific and applied contributions to maritime and
coastal management issues and fills the existing scientific gap in the
literature. Exclusively, we aimed to answer the following research
questions:

1. Is there a scientific growth in marine spatial planning?

2. Which disciplines play a more active role in marine spatial planning
research?

3. Who are the authors, publications and journals that have contributed the
most to research on marine spatial planning?

4. Which countries are the most productive in marine spatial planning
research? Is there cooperation between countries?
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5. What are the research trends in marine spatial planning? With which
keywords are they related?

6. Has the issue of marine spatial planning been examined in master's and
doctoral theses published in Tiirkiye?

2. MARINE SPATIAL PLANNING

Administrators, planners, and engineers dealing with demands for
marine spatial use and activities face many challenges in how to satisfy all
potential stakeholders and their interests, and how to balance the use and
protection of the marine area. In recent years, MSP has garnered attention
as an integrated marine spatial management tool, offering a suitable
framework for public authorities and stakeholders to 'coordinate their
activities across sectors and administrative boundaries and optimize the use
of marine resources (Schaefer and Barale, 2011). MSP can best be defined
as the “public process of analysing and allocating the spatial and temporal
distribution of human activities in marine areas to achieve ecological,
economic, and social objectives that are usually specified through a
political process” (Ehler and Douvere, 2009). Nowadays, MSP is
increasingly perceived as a mechanism capable of mitigating investment
risks (Schiitz and Slater, 2019). It involves the adoption of ecological and
socioeconomic strategies to sustain coral reefs. Furthermore, MSP is
acknowledged as an instrumental approach for promoting sustainable
practices in fishing (Bastardie et al. 2017), marine aquaculture (Craig,
2019), and the overall development of marine areas. It plays a pivotal role
in maintaining a necessary equilibrium between habitat preservation,
species conservation, water protection regulations, and the implementation
of Ocean Renewable Energy projects (van Hees, 2019; Taylor, 2023).

The first step in solving the problems of today and tomorrow may
be laying the groundwork for more effective legislation, stronger
education, and more scientific research on the issue. Merrie and Olsson
(2014) point to an international conference on MSP organized by
UNESCO's Intergovernmental Oceanographic Commission (IOC) in 2006
as the beginning of an increase in scientific research efforts on MSP. As
interest in both the planning and implementation of MSP, as well as
scientific research on the subject, has increased, numerous assessments of
MSP challenges, successes and tools have been undertaken. Pinarbasi et
al. (2017) delved into the decision support tools (DSTs) designed for the
application of MSP, Gissi et al. (2019) scrutinized the integration of
climate change into the MSP process, and Santos et al. (2019) evaluated
the global implementation of MSP as a governance tool.

A quantitative analysis of scientific research on MSP is essential to
fill critical knowledge gaps in the field, guide the development of
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appropriate policies and strategies, and strengthen the practice of
sustainable marine spatial management. Such analyses increase the body
of scientific knowledge in the MSP discipline by providing a basis for
future research and planning strategies. The aim of this study is to conduct
a comprehensive and systematic bibliometric analysis of scientific research
on MSP in Tiirkiye and globally until 2024,

3. METHODS

In this study, a bibliometric analysis of the literature on MSP was
conducted. The bibliometric analysis was carried out according to the
following steps: 1) identification of research questions; 2) performing the
search on targeted databases based on specific search criteria; (3) screening
the results of the literature search based on a predetermined set of criteria;
and (4) answering the research questions from step 1 based on a
predetermined set of criteria.

The research questions of the study are mentioned in the
introduction section. The results section will be analyzed based on the
research questions. In bibliometric analysis research, the literature on the
subject is accessed from databases such as Web of Science, SCOPUS,
PubMed, Dimensions, Google Scholar, etc. It is important that the chosen
database represents the research issue. In this study, Web of Science (WoS)
database was used. WoS database is widely used by researchers for
literature review (Fang et al. 2018). Web of Science provides access to
peer-reviewed journal publications and bibliographic information. It also
provides access to a comprehensive collection of data from different
disciplines. Web of Science is a comprehensive database because it has an
evaluation process that produces certified information and contains
journals with high impact levels (Lopez-Bonilla and Lopez-Bonilla, 2021).
For these reasons, WoS database was preferred for the publications
analyzed within the scope of the study.

Scientific publications were collected on 04.01.2024 from the WoS
databases. The searches were performed using the string “marine spatial
planning” OR "maritime spatial planning" on publication title, abstract and
keywords. Boolean operators were employed to ensure the comprehensive
collection of relevant references. The Boolean operator 'OR' was used to
ensure the identification of either of the two keyword phrases (Chalastani
et al. 2021). The search resulted in 1,943 publications published between
2006 and 2023. Exclusion and inclusion criteria were determined based on
the search results. Among scientific publications, only publications
published in article type and in English language were included in the
study. By applying these criteria, the dataset was reduced to 1,654
publications (articles). All data, including author names, document type,
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publication year, country and institution, subject categories, journals, title,
author keywords and analyses, were collected from the WoS database. The
workflow chart is shown in Figure 1.

In addition, within the scope of the research, graduate thesis studies
published in Tiirkiye were examined through the National Thesis Center
database. Thesis publications were collected on 07.01.2024 from the
National Thesis Center databases. The searches were performed searching
for the string “marine spatial planning” OR "maritime spatial planning"
OR "denizel mekansal planlama" OR "deniz mekansal planlama" on thesis
title and abstract.

Research Area Selection and Initial Research Finding:
Keywords: Marine Spatial Planning or Maritime Spatial Planning

Database: Web of Science and TUBITAK Ulakbilim
*Date: 04.01.2024

*“Total Publications: 1,943

Q== ¢

Determination of Criteria and Extraction of Sources
*Time Span: 2006 - 2024

*Exclusion and Inclusion Criteria: Article Type and English Language
*Total Publication After Filtering: 1,654
sSearch Criteria: Title, Abstract and Keywords

Software Analysis

* Analysis Through VOSviewer:
« Main Information

+» Word Analysis
* Collaboration Network

C€XCX  @EX«

Results and Visualization
« Co-authorship Network Map of Authors
« Scientific Production Map by Country
« Collaboration Networks Map of Countries
» Co-occurrence Network Map of Keywords

Research Outcomes

Documentations

Figure 1: Workflow chart of bibliometric evaluation methodology of MSP

Bibliometric analysis provides a statistical and mathematical
examination and evaluation of a specific issue. This analysis includes a set
of quantitative and visualization procedures or statistics to generalize the
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dynamics, current issues, and research trends in scientific publications (Li
et al. 2018; Polat, 2019). The often-emphasized advantage of bibliometric
analysis is the possibility to process large volumes of scientific data and
transform it into valuable information. This allows some rigor to be
brought to the composition of the literature on a specific scientific issue
(Sanguankaew and Vathanophas Ractham, 2019). According to Zupic and
Cater (2015), bibliometric analyses enable the identification of main trends
in a research area, the description of its development and structure, and the
synthesis of elements that contribute to defining the intellectual structure
of the knowledge base. In other words, it enables statistical analysis of data
such as authors, subjects, cited publications, etc., and in the light of the
results obtained, it enables the general structure of a specific scientific
issue to be revealed.

In this study, bibliometric analysis was used to answer the research
questions. In this context, the trend in the number of publications on the
issue, the most publications disciplines/areas , the most cited authors, the
relationships between authors, the journals that published the most studies
on the issue, the most effective publications, the countries that did the most
studies on the issue, the publication cooperation between countries, the
most used keywords, and the number of master's and doctoral theses on the
issue in Tiirkiye, distribution by disciplines, the most used keywords in
theses, etc. were examined.

The results from the database were analyzed using VOSviewer
(version 1.6.20), a software tool designed to create network maps based on
bibliometric data. VOSviewer is a freely available software for analyzing
and visualizing bibliometric data from the WoS database (van Eck and
Waltman, 2023). The size of the circles and labels in the network maps
represent the number of occurrences, in short, the number of times the data
is repeated. Colors represent clusters. The proximity between two circles
reveals similarity and the strength of the relationship (Khalil and Crawford,
2015). VOSviewer enables word co-occurrence analysis and co-authorship
analysis, as well as the exploration of citation networks, co-authorship
patterns and other bibliometric information through network maps (Ongun,
2023). In summary, the advantage of this software is that it enables detailed
analysis of datasets by providing mapping, visualization, and
multidimensional analysis.
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4. RESULTS

The results of this study are presented according to the foci points of
the research questions.

4.1. Is There a Scientific Growth in MSP?

This section aims to answer the first research question by examining
the volume and growth trajectory of the literature on MSP. The number of
publications by year is shown in Figure 2. The first study on MSP was
published in 2006. Until 2024, 1,654 publications on MSP were published.
The number of publications per year showed an increasing trend
throughout the research period.
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Figure 2: The number of publications and cumulative publications on a
yer-on-year basis

In 2021 and 2022, it almost reached a peak (n=192 and n=184,
respectively). The total number of publications in these two years accounts
for about 23% of the all-time number of publications. The cumulative
number of publications rose from 1 in 2006, coinciding with the
organization of the first international workshop on MSP, to 28 in 2008.
The years 2010 and 2014 are considered pivotal in the development of
MSP, highlighted by its establishment as a policy framework (US
Executive Order 13547 and Directive 2014/89/EU, respectively)
(Chalastani et al. 2021). Despite the decrease in the number of publications
in 2023, all these results show that literature in MSP continues to grow and
is a current research area.
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4.2. Which Disciplines Play a More Active Role in MSP
Research?

In order to answer the second research question, the distribution of
MSP publications according to the disciplines/categories identified by the
Web of Science database was analyzed. The WoS category distribution of
MSP publications (top 10 categories) are given in Table 1. It was
determined that most of the MSP studies addressed by different disciplines
(n=78) were conducted in the Environmental discipline (945 publications),
followed by Marine Freshwater Biology (350 publications), Oceanography
(334 publications) and International Relations (296 publications). It is
stated that the engineering discipline gives relatively less importance to
MSP, especially Engineering Ocean (34) and Engineering Marine (22)
categories have a high number of publications. In the Regional Urban
Planning category, 56 publications were published.

Table 1: Web of Science category distribution (top 10 categories)

Categories Number Rate (%)
Environmental Sciences 494 29.87
Environmental Studies 451 27.27
Marlne Freshwater 350 21.16
Biology

Oceanography 334 20.19
International Relations 296 17.90
Water Resources 218 13.18
Ecology 205 12.39
B10d1vers1.ty 153 925
Conservation

Fisheries 88 5.32
MgltldlSClpllnary 62 375
Sciences

4.3. Who Are the Authors, Publications and Journals That Have
Contributed the Most to Research on MSP?

In this section, "most cited articles", "most published journals",
"most cited authors" and "co-authorship" were analyzed to answer the third
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research question. This research question aims to identify the main
researchers or authors and journals related to MSP.

A citation analysis was performed for articles with a minimum of
100 citations. The 5 most cited articles in the MSP are identified. The most
cited article was published in Science by Halpern et al. in 2008 (n=4340).
The aim of the article is "analyzing the impact of anthropogenic factors on
20 different marine ecosystems and developing effective management
policies and plans against adverse impacts. The second most cited article,
published in 2008 with 706 citations, emphasizes the significance of MSP
in advancing ecosystem-based sea use management. Authored by Douvere
(2008), the article delves into the essential role of MSP, its definition, and
core objectives in achieving effective ecosystem-based sea use
management. This was followed by two notable articles, one addressing
the incorporation of cultural and social dimensions in ecosystem services,
authored by Chan et al. (2012) with 676 citations, and another focusing on
addressing the shortcomings of marine protected areas through large-scale
MSP, authored by Agardy et al. (2011) with 456 citations. The 10 journals
with the highest number of publications on MSP were analyzed (Table 2).
There were 349 different journals that published at least 1 publication
related to the MSP. As a result of the analysis, the journal 'Marine Policy'
establishes itself as the premier source for MSP publications, publishing
approximately 18% (n=291). “Marine Policy” is dedicated to the study of
ocean policy and includes analyses within the primary social science
disciplines pertinent to the development of marine policy (Chalastani et al.
2021). The 291 articles published in the journal have received a total of
11,351 citations. This journal was followed by Ocean & Coastal
Management (156 articles, 9.4%), Frontiers in Marine Science (87 articles,
5.3%), ICES Journal of Marine Science (38 articles, 2.3%) and
Sustainability (33 articles and 2.0%). The total number of publications in
the top 10 journals (n=667) constitutes 40% of the total number of MSP
publications (n=1654). The distribution of publications across these
journals shows the diversity and magnitude of interest in MSP. It also
reflects the many different aspects that MSP can involve.

Table 2: The ten most published journals in the MSP literature between
2006 and 2023

Number and

Rank Journal Percentage of T(.)tal.
C Citations
Publications
1 Marine Policy 291 (17.6%) 11351
2 Ocean & Coastal Management 156 (9.4%) 3295
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10

Frontiers in Marine Science
ICES Journal of Marine Science
Sustainability

Journal of Environmental
Management
Plos One

Marine Ecology Progress Series
Biological Conservation

Marine Pollution Bulletin

87 (5.3%)
38 (2.3%)
33 (2.0%)
28 (1.7%)
27 (1.6%)
27 (1.6%)
26 (1.6%)
26 (1.6%)

985
859
252
657

1321
502
678
555

The third research question also analyzed the most prolific authors
in MSP. For this analysis, the most highly cited authors were identified.
Their current affiliation, country, number of articles, citations and citations
per article were also identified. Table 3 lists the 10 most highly cited
authors in MSP.

Table 3: The ten most highly cited authors writing on MSP

Author Current Affiliation  Country Article Citations CPD

Benjamin 8.y ¢ california USA 18 7314 406.33

Halpern

Fiorenza U. of Stanford USA 6 4787 798.83

Micheli

Rod Fujita Environmental Def. ;g\ 3 4553 1517.67
Fund

Elizabeth R. 1y ¢ sianford USA 3 4491 1497.00

Selig

Mary U. of Stanford USA 8 1400 175.00

Ruckelshaus

Fanny UNESCO . 4 1254 313.50

Douvere

Larry B. U. of Stanford USA 6 1208 201.30

Crowder

Daniel C. U. of Queensland Australia 9 1035 115.00

Dunn

Anne D. U. of Stanford USA 5 986 197.20

Guerry

Kai M.A. U. of British

Chan Columbia Canada 3 931 310.30

A total of 6,983 authors contributed to 1,654 articles in the WoS
database between 2006 and 2023. The most prolific author is the American
author "Benjamin S. Halpern" with a total of 18 articles and a total of 7,314
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citations. He is followed by "Fiorenza Micheli" with 6 articles and 4,787
citations and "Rod Fujita" with 3 articles and 4,553 citations. The author
with the highest number of citations per article is "Rod Fujita"
(n=1517.67). It is also noteworthy that the most highly cited authors differ
substantially from the most prolific authors. When the top three most cited
authors and their publications were analyzed, it was determined that they
conducted research on the sustainable management of marine ecosystems.

The thickness of the connection between two nodes indicates the
extent of collaboration between those two authors. In summary, the thicker
the connection, the stronger the collaboration between authors (Figure 3).
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Figure 3: Co-authorship network map of authors on MSP-based research
(The map shows the 200 most well-connected authors)

4.4. Which Countries Are the Most Productive in MSP
Research? Is there Collaboration Between Countries?

Figure 4 was produced using ArcGIS Pro software. It shows the
scientific production of each country in the world and provides an answer
to the fourth research question. Figure 4 shows the spatial distribution of
MSP article publications.
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The 118 different countries contributed to 1,654 publications on
MSP. The top 10 countries with the highest number of publications
(article), citations and average number of citations are listed in Figure 4.
When Figure 4 is examined, it is seen that USA institutions, organizations
or companies are represented by almost 23% (379 publications) of the
leading MSP authors. Within countries, the ranking of contributions to
MSP, England ranks second with 18% (297 publications), Germany ranks
third with 10% (172 publications), Australia and Italy rank fourth and fifth
with 9% (154 and 149 publications). Tiirkiye contributed to the literature
with 14 publications (0.8%). Tiirkiye ranks 38th among the most
productive countries. When the regional distribution of scientific
productivity is examined, it is seen that the regions with the highest number
of publications are European Union countries, North America, and
Australia. Especially in Africa and the Far East, there are many countries
that do not conduct research on MSP For obtaining accurate answers, a
comprehensive analysis of the issue should certainly be conducted,
encompassing the legislation of individual states, strategies, and goals of
both the state and the international community (Racetin et al. 2022). In
summary, the distribution and number of contributing countries show that
MSP is internationally significant and gains recognition.

LEGEND {Total Publications}
0 b 379

Toy 10 Cgﬁal;iés by Total Publications Top 10 Countriss by Total Citation Top 10 Countries by Average Citations.

Country  Articles TC AC Country  Articles TC AC Country  Articles TC AC
1 UsA 379 19426 51.26 1 USA 379 19426 51.26 1 Canada 3 337 112.33
2 England 297 12861 43.30 2 England 297 12861 43.30 2 Canada 127 9526  75.01
3 Germany 172 3861 2245 3 Canada 127 9526 7501 3 Mexico 18 1320 7333
4 Australia 159 5713 3593 4 Australia 159 5713 3593 4 India 7 435 62.14
5 ltaly 154 4215 27.37 5 France 141 5238 3715 5 USA 379 19426 51.26
6  Spain 149 2585 1735 6 taly 154 4215 2737 & England 297 12861 4330
7 France 141 5238 3715 7 Germany 172 3861 2245 7 Malaysia 15 632 4213
8 Scotland 138 3088 2238 8 Scotland 138 3088 2238 8 France 141 5238 3715
9 Canada 127 9526 7501 9 Spain 143 2585 1735 9 Australia 159 5713 3583
10 Portugal 102 2017 1977 10 Sweden 75 2108 2811 10 Belgium 45 1391 30.81

Figure 4: Scientific production by country related to the term “MSP”

Figure 5 shows the map of collaboration between countries. This
analysis restricted the number of countries with at least 5 articles out of
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118 countries. There were 61 countries that met this condition. The nodes'
size reflects the number of articles published by each country, with larger
nodes indicating a higher publication count. The links between countries
represent the number of co-authorship articles between the linked
countries. In essence, a thicker link denotes a greater number of articles on
which the two countries have collaborated.
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Figure 5: Collaboration networks of countries in MSP research during
2006-2023

When Figure 5 was analyzed, two countries with intense
collaboration both among themselves and across the world come to the
fore: USA and England.

4.5. What Are the Research Trends in MSP? Which Keywords
Are They Related?

In this section, "most used keywords" was analyzed to answer the
fifth research question. For the bibliometric analysis of the most used
keywords, the analysis type selected was 'Co-occurrence, with 'Authors
keywords' identified as the unit. (Abuhassna et al. 2022). As a result of the
analysis, 4275 keywords were identified.

Restriction criteria were applied to obtain more meaningful results.
In this context, a minimum of ten repetitions of a keyword was enforced.
In addition, similar keywords were combined by creating a thesaurus file.
For instance, the keywords "marine spatial planning", "MSP", and "marine
spatial planning (msp)" were all merged under the term "marine spatial
planning". The number of keywords was reduced from 4275 to 83. Co-
occurrence keywords network map is shown in Figure 6.
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Figure 6: Co-occurrence network map of keywords in the global Scientific
literature on MSP

The most frequently used keywords in the database are "marine
spatial planning (717)", "maritime spatial planning (121)", "marine
protected areas (100)", "ecosystem-based management (79)" and
"ecosystem services (49)". In the network map, each keyword is presented
by a circle and the size of the circle is proportional to the number of
publications in which the keyword is found. Each color represents a group
of keywords merged into clusters. The thickness of the connections
indicates the frequency of occurrence of two keywords together. The
resulting network illustrates the close relationship between "MSP" and
protected areas, ecosystem-based management, the marine environment,
human activities, and blue growth (Figure 6).

148



A Bibliometric Analysis of... MARITIME FACULTY JOURNAL

4.6. Has the Issue of MSP Been Examined in Master’s and
Doctoral Theses Published in Tiirkiye?

Postgraduate thesis studies on MSP research area in the National
Thesis Center database are listed in Table 4. It was determined that six
postgraduate theses on MSP were published, comprising 50% master's and
50% doctoral theses. The first thesis was published in 2018. Among these
theses, four were published in Turkish, while two were published in
English. When the distribution of the theses according to the departments
was examined, it was determined that each of them was in a different
department or sub-discipline (Communication Systems, Marine
Environment, Civil Engineering, Marine Resources Development and
Protection, Marine Transportation and Management Engineering, Urban
and Regional Planning). This result shows once again that MSP should be
handled in a multidimensional, comprehensive, and holistic manner. When
the most used keywords in the theses were analyzed, it is seen that the
keywords "marine spatial planning", "ecosystem-based management" and
"integrated marine management" were used.

Table 4: General information on master's and doctoral theses published in
Tiirkiye

Thesis

Thesis Year Author Supervisor Department
Type
Commercial
fisheries as a
component of Marine
marinespatial Tugba Alastair R Resource
planning in the 2018 Kaya Lyndon Master’s Development
north sea: Using gis and Protection
toexplore future
developments
Kiy1 alanlart
planlamasi
baglaminda
alatr)llll:rlln ;%slilf(:tli(rlnyil ve Esra Adem Urbap and
i 2019 . Erdem Master’s Regional
planlamasi: Izmit Sentiirk Erbas Planning
korfezi (Kocaeli-
Yalova) biitiinlesik
kiy1 alanlar1 plant
ornegi
Tiirkiye deniz
alanlarmin .
. Sencer Cem Marine
ckosistem tabanl 2021 Baltaoglu Gazioglu PhD Environment

deniz alanlar1
planlamasi
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acisindan
degerlendirilmesi

CBS tabanli denizel
mekansal planlama
sistemi ile
deniziistii riizgar 2021
santrallerinin
degerlendirilmesi:
Kuzey Ege 6rnegi
Deniz yapilarinin
cok kriterli karar
verme yontemi
(CKKV) ile
lanlanmas1 ve Biigra ..
P tasarim 2023 Biger Can Elmar Master’s QVII .
. Balas Engineering
parametrelerinin Aymergen
uyarlamali ag
tabanli bulanik
¢ikarim sistemi ile
tahmini

Arife
Tugsan Cigdem PhD Communication
Isiagik Koksal System
Colak

Com i iti
prehenswe Maritime
analysis of

. .\ . Mustafa Transportation
integrated maritime 2023 Alaettin Taner PhD and

spatial planning Sevim Albayrak Management
requirements in

Black Sea Engineering

5. DISCUSSIONS

The necessity of extracting a quantitative summary through
bibliometric analyses has increased for research issues that are significant
and prioritized, possessing an extensive literature. Despite the growing
popularity of bibliometric studies, the number of scientific studies that
include bibliometric analysis of MSP in the literature is limited. The only
study on MSP literature is by Chalastani et al. (2021), who conducted a
bibliometric analysis of MSP publications published in the WoS and
SCOPUS databases from 2003 to 2019. The results of the study have
important similarities with Chalastani et al. (2021). In their study,
Chalastani et al. (2021) found that the MSP literature showed a rapid
growth until 2019, the journal that published the most MSP publications
was "Marine Policy", and the authors who contributed the most to MSP
worked in institutions, organizations and companies in the USA. In
addition, in this study, they determined that 61 countries contributed to
MSP until 2019. In this study, it was determined that the number of
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countries contributing to the MSP increased to 118 by 2024. This result
clearly shows that the MSP continues to grow rapidly and is gaining
importance day by day. However, there are also some differences between
the two studies. The studies focus on different targets, use different
databases and examine different time periods. These differences reflect the
broad scope and dynamic nature of the MSP literature, suggesting that both
studies make valuable contributions to the field.

The results of the bibliometric analysis provide valuable information
to researchers and policy makers in this field by identifying which topics
in the MSP literature need further research. This study unveiled that MSP
is a rapidly expanding research area. Nevertheless, the results may not
encapsulate the entirety of MSP endeavors, as the outcomes of MSP
processes are not consistently reported in scientific publications, given
their association with politically driven processes that may extend over a
decade (Gissi et al. 2019; Chalastani et al. 2021). MSP started with the
Great Barrier Reef in Australia, and the EU MSP Directive (2014/89) was
a major milestone in its development. This directive states that EU
countries must prepare marine spatial plans by March 31, 2021. The
analysis results indicate that the majority of MSP publications are
published by countries in the European continent. However, United States
researchers, who pioneered ocean science, continue to lead the way in
terms of both the number and quality of publications.

Tiirkiye is surrounded by seas on three sides and has a coastline
length of 8333 km (Akdeniz and Inam, 2021). However, it was determined
that Tiirkiye was not enough interest in MSP. It was determined that 14
articles, 3 master’s and 3 PhD thesis were conducted related to MSP.
Tiirkiye, which is a marine country due to its geographical location, should
be more devoted and aware of "MSP". Nevertheless, considering the
growing urgency and significance of sustainability issues in developing
societies with marine areas, such as Tiirkiye, we anticipate that future
reviews will highlight a larger proportion of documents on this issue
authored in these countries (Sanguankaew and Ractham, 2019).

Scientific journals, particularly 'Marine Policy,' hold a prominent
position in publishing content related to MSP with 'Ocean and Coastal
Management' ranking second. This highlights MSP's primary focus on
strategically planning the utilization of marine areas to promote sustainable
ocean management and governance (Santos et al. 2019). In the keywords
co-occurrence network (Figure 6), the strong connection of the keyword
"marine spatial planning" with terms such as "ecosystem-based
management”, '"sustainability”, "protected areas", and "stakeholder
participation” signifies that MSP is a participatory process aimed at the
sustainable utilization of marine spaces.
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Researchers in engineering and planning disciplines, possessing the
authority and potential to execute technical applications, are inadequately
represented in the published literature. Particularly, considering the
proficiency of researchers in engineering disciplines in modeling, future
scenarios, optimum use of marine areas and geographic information
systems, it is thought that their contributions to the MSP will be enormous.

6. CONCLUSION

The MSP is a type of planning that has become increasingly
important in recent years. It has an important role in the sustainable use of
marine areas within the balance of protection and use. In this study, a
bibliometric analysis of the "MSP" literature was conducted. The results
revealed that MSP is a rapidly growing field. To foster this growth, it's
crucial to establish collaborative international programs and forge closer
connections with policymakers to ensure the adoption of MSP outcomes.

In response to the first research question, it was found that there has
been a rapid increase in scientific publications on MSP, especially in the
last 10 years. Environmental and marine scientists were observed to play a
more active role in MSP. "Marine Policy" was found to be the most prolific
journal. The United States of America was found to be the country that
contributed the most to the literature. Tiirkiye was ranked 38th among the
most productive countries. In response to the fifth research question, it was
determined that MSP is closely related to "protected areas, ecosystem-
based management and blue economy". In master's and doctoral theses
published in Tiirkiye, MSP has been studied very limitedly (6). Therefore,
in order to carry out effective studies and public opinion formation in the
scope of MSP, it should be ensured that these topics are included in the
curricula of universities, graduate theses with academic content and
scientific projects should be developed.

Considering that bibliometric-based studies on MSP are limited in
the literature, it is among the expectations of the authors that this study will
contribute to the literature and guide future research. In addition, it is
possible to say that future MSP studies conducted by researchers from
various disciplines (especially engineering and planning) will provide a
more comprehensive and qualified contribution to the related field.

Of course, this study has certain limitations. First, only WoS was
used as a database. SCOPUS, ScienceDirect, etc. databases and TUBITAK
Ulakbilim database in Tiirkiye were excluded. Therefore, this study does
not cover all academic journals, which is the most critical limitation. Future
research should include other important databases such as SCOPUS,
ScienceDirect as well as the TUBITAK Ulakbilim database in Tirkiye.
Secondly, only journal articles were considered, excluding conference

152



A Bibliometric Analysis of... MARITIME FACULTY JOURNAL

papers, books, book chapters, and other scientific works. Future research
should be expanded to include other scholarly works such as conference
papers, books, book chapters. Conference papers, in particular, are an
important source of rapidly changing and innovative research findings, and
analyzing such studies can provide a better understanding of the dynamics
of the field. Finally, bibliometric research, by their nature, does not
extensively explore the specific findings of scientific studies. Future
research should analyze specific findings on MSP in depth, integrating
bibliometrics with supporting qualitative research.
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YAZAR KATKISI
KATKI ORANI ACIKLAMA KATKIDA
BULUNANLAR
Fikir Arastirma fikrini Yazar 1 & Yazar 2
gelistirmek ve hipotez
olusturmak
Literatiir Taramasi Aragtirmanin literatiir Yazar 1
taramasint
gergeklestirmek
Arastirma Tasarimi Arastirmanin Yazar 1
yontemini ve 6lgekleri
belirlemek
Veri toplama ve Veriyi toplama, Yazar 1
editleme editleme ve analiz
etmek
Bulgularn tartigilmasi
Tartisma ve sonuglar | ve sonuglarin yazimi Yazar 1 & Yazar 2
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Cikar Catismasi
Calismada yazarlar arasinda ¢ikar ¢atigsmasi yoktur.
Finansal Destek

Bu ¢alisma i¢in herhangi bir kurumdan destek alinmamustir.

REFERENCES

Abuhassna, H., Awae, F., Bayoumi, K., Alzitawi, D.U., Alsharif, A.H. and
Yahaya, N. (2022). Understanding online learning readiness among
university students: A bibliometric analysis. Int. J. Interact. Mob. Technol,
16, 81-94.

Agardy, T., Di Sciara, G.N. and Christie, P. (2011). Mind the gap:
addressing the shortcomings of marine protected areas through large scale
marine spatial planning. Marine Policy, 35(2), 226-232.

Akdeniz, H.B. and inam, S. (2021). Tiirkiye’de yasanan kiy1 kenar ¢izgisi-
miilkiyet sorunlarmin O6rnek olaylarla degerlendirilmesi. Miihendislik
Bilimleri ve Tasarum Dergisi, 9(1), 139-149.

Akdeniz, H.B. and Inam, S (2024). Deniz kadastrosu iizerine yapilan
aragtirmalarin bibliyometrik analizi. Jeodezi ve Jeoinformasyon Dergisi,
11(2), 80-95.

Balla, E., and Wouters, R. (2017). Marine cadastre in Europe: state of play
(NR355). In 2017 World Bank Conference on Land and Poverty.
Washington DC: The World Bank.

Bastardie, F., Angelini, S., Bolognini, L., Fuga, F., Manfredi, C.,
Martinelli, M., ... and Grati, F. (2017). Spatial planning for fisheries in the
Northern Adriatic: Working toward viable and sustainable fishing.
Ecosphere, 8(2), €01696.

Cesarano, C., Aulicino, G., Cerrano, C., Ponti, M. and Puce, S. (2021).

Scientific knowledge on marine beach litter: a bibliometric analysis.
Marine Pollution Bulletin, 173, 113102.

154



A Bibliometric Analysis of... MARITIME FACULTY JOURNAL

Chalastani, V.I., Manetos, P., Al-Suwailem, A.M., Hale, J.A., Vijayan,
A.P., Pagano, J., ... and Duarte, C.M. (2020). Reconciling tourism
development and conservation outcomes through marine spatial planning
for a Saudi Giga-Project in the Red Sea (The Red Sea Project, Vision
2030). Frontiers in Marine Science, 7, 168.

Chalastani, V.I., Tsoukala, V.K., Coccossis, H. and Duarte, C.M. (2021).
A bibliometric assessment of progress in marine spatial planning. Marine
Policy, 127, 104329.

Chan, K.M., Guerry, A.D., Balvanera, P., Klain, S., Satterfield, T.,
Basurto, X., ... and Woodside, U. (2012). Where are cultural and social in
ecosystem services? A framework for -constructive engagement.
BioScience, 62(8), 744-756.

Claudet, J., Bopp, L., Cheung, W.W., Devillers, R., Escobar-Briones, E.,
Haugan, P., ... and Gaill, F. (2020). A roadmap for using the UN decade of
ocean science for sustainable development in support of science, policy,
and action. One Earth, 2(1), 34-42.

Craig, R.K. (2019). Fostering adaptive marine aquaculture through
procedural innovation in marine spatial planning. Marine Policy, 110,
103555.

Dominguez-Tejo, E., Metternicht, G., Johnston, E. and Hedge, L. (2016).
Marine Spatial Planning advancing the Ecosystem-Based Approach to
coastal zone management: A review. Marine Policy, 72, 115-130.

Douvere, F. (2008). The importance of marine spatial planning in
advancing ecosystem-based sea use management. Marine Policy, 32(5),
762-771.

Ehler, C. and Douvere, F. (2009). Marine Spatial Planning: a step-by-step
approach toward ecosystem-based management. Intergovernmental
Oceanographic Commission and Man and the Biosphere Programme.

Fang, Y., Yin, J. and Wu, B. (2018). Climate change and tourism: A
scientometric analysis using citespace. Journal of Sustainable Tourism,
26(1), 108-126.

Gissi, E., Fraschetti, S. and Micheli, F. (2019). Incorporating change in
marine spatial planning: A review. Environmental Science & Policy, 92,
191-200.

155



A Bibliometric Analysis of... MARITIME FACULTY JOURNAL

Halpern, B.S., Walbridge, S., Selkoe, K.A., Kappel, C.V., Micheli, F.,
d'Agrosa, C., ... and Watson, R. (2008). A global map of human impact on
marine ecosystems. Science, 319(5865), 948-952.

Khalil, G. M. and Crawford, C. (2015). A bibliometric analysis of us-based
research on the behavioral risk factor surveillance system. American
Journal of Preventive Medicine, 48(1), 50-57.

Li, N., Han, R. and Lu, X. (2018). Bibliometric analysis of research trends
on solid waste reuse and recycling during 1992-2016. Resources,
Conservation and Recycling, 130, 109-117.

Lopez-Bonilla, J.M. and Lopez-Bonilla, L.M. (2021). Leading disciplines
in tourism and hospitality research: A bibliometric analysis in Spain.
Current Issues in Tourism, 24(13), 1880-1896.

Merrie, A. and Olsson, P. (2014). An innovation and agency perspective
on the emergence and spread of marine spatial planning. Marine Policy,
44, 366-374.

Ntona, M. and Morgera, E. (2018). Connecting SDG 14 with the other
Sustainable Development Goals through marine spatial planning. Marine
Policy, 93, 214-222.

Ongun, U. (2023). Kirsal turizm ve kirsal kalkinma yayinlarin
VOSviewer ile bibliyometrik analizi. Journal of Tourism Intelligence and
Smartness, 6(2), 79-97.

Picone, F., Buonocore, E., Chemello, R., Russo, G. F. and Franzese, P. P.
(2021). Exploring the development of scientific research on Marine
Protected Areas: From conservation to global ocean sustainability.
Ecological Informatics, 61, 101200.

Pinarbasi, K., Galparsoro, 1., Borja, A., Stelzenmiiller, V., Ehler, C.N. and
Gimpel, A. (2017). Decision support tools in marine spatial planning:
Present applications, gaps and future perspectives. Marine Policy, 83, 83-
91.

Polat, Z. A. (2019). Evolution and future trends in global research on
cadastre: a bibliometric analysis. GeoJournal, 84(4), 1121-1134.

156



A Bibliometric Analysis of... MARITIME FACULTY JOURNAL

Polat, Z. A., Alkan, M., Paulsson, J., Paasch, J.M. and Kalogianni, E.
(2022). Global scientific production on LADM-based research: A
bibliometric analysis from 2012 to 2020. Land Use Policy, 112, 105847.

Racetin, L., Kili¢ Pamukovi¢, J. and Zrinjski, M. (2022). Role of marine
spatial data infrastructure and marine cadastre in a sustainable world.
Journal of Marine Science and Engineering, 10(10), 1407.

Sanguankaew, P. and Vathanophas Ractham, V. (2019). Bibliometric
review of research on knowledge management and sustainability, 1994—
2018. Sustainability, 11(16), 4388.

Santos, C. F., Ehler, C. N., Agardy, T., Andrade, F., Orbach, M. K. and
Crowder, L. B. (2019). Marine spatial planning. In World seas: An
environmental evaluation (pp. 571-592). Academic Press.

Schaefer, N. and Barale, V. (2011). Maritime spatial planning:
opportunities & challenges of the EU integrated maritime policy. Journal
of Coastal Conservation, 15(2), 237-245.

Schiitz, S.E. and Slater, A.M. (2019). From strategic marine planning to
project licences—striking a balance between predictability and adaptability
in the management of aquaculture and offshore wind farms. Marine Policy,
110, 103556.

Sevim, A. (2023). Comprehensive analysis of integrated maritime spatial
planning requirements in Black Sea. PhD Thesis, University of Piri Reis,
Istanbul.

Taylor, M. (2023). Marine spatial planning and offshore wind: preliminary
principles for Australia. Renewable Energy Law and Policy Review, 11(2-
3), 48-56.

United Nations, The Sustainable Development Goals (2020). <
https.//sdgs.un.org/goals) (last access: 11 January 2024).

van Eck, N.J. and Waltman, L. (2023). Vosviewer Manual Version 1.6.20.
CWTS Meaningful Metrics. CWTS Meaningful Metrics. Universiteit
Leiden.

van Hees, S. (2019). Increased integration between innovative ocean
energy and the EU habitats, species, and water protection rules through

Maritime Spatial Planning. Marine Policy, 100, 27-42.

157



A Bibliometric Analysis of... MARITIME FACULTY JOURNAL

Zhou, C., Bi, R., Su, C., Liu, W. and Wang, T. (2022). The emerging issue
of microplastics in marine environment: A bibliometric analysis from 2004
to 2020. Marine Pollution Bulletin, 179, 113712.

Zupic, L. and Cater, T. (2015). Bibliometric methods in management and
organization. Organizational Research Methods, 18(3), 429-472.

158



YAZARLARA DUYURU

Dokuz Eyliil Universitesi, Denizcilik Dergisi’ne gonderilecek
yazilar agagida belirtilen kurallara uygun olarak hazirlanmalidir.

Yaz1 Karakteri ve Sayfa Diizeni

Denizcilik Fakiiltesi Dergisi’ne gonderilen yazilar, Microsoft
Word ortaminda Times New Roman yazi karakteri kullanilarak, ana
metin 11 punto ve tek satir aralikli olarak yazilmalidir. S6z konusu
sekil sartlarina uymayan yazilar, hakemlere gonderilmeden
yazarlarina iade edilir.

Yazilar A4 kagidina tek tarafli olarak yazilmali ve iist:5 sol:5
alt:5 sag:4,5 cm bosluk birakilmalidir.

Uzunluk ve Sayfa Numaralari

Yaymlanmak {izere gonderilen caligmalarin uzunlugu, ekler ve
kaynakc¢a dahil 30 sayfayr ge¢memelidir. Buna karsin, Editor
ve/veya Yaym Komisyonunun uygun gormesi durumunda, daha
uzun caligmalar da degerlendirme siirecine alinabilir. Gonderilen
caligmalarin en az 10 sayfa uzunlugunda olmasi beklenmektedir.
Caligsmaya sayfa numarasi verilmemelidir.

Makale

Yazar bilgilerinin yer almadig1 makale dosyasi; makale bashgi, 6zet,
anahtar kelimeler, giris, ana metin, sonug, kaynakca ve eklerden
olusan boliimdiir. Dergiye gonderilen makalelerde asagidaki sira
izlenmelidir:

— Baslik,

— Oz, anahtar kelimeler,

—  Qiris,

— Ana metin,

— Sonug,

— Aciklayict notlar (eger varsa),

— Kaynakga

—  Ekler (eger varsa).
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Makalenin Bashgi

Tim harfler biiyiik, kalin (bold), Times New Romanyazi
tipindel2 punto ortalanmis olarak yazilmali ve iki satir
asmamalidir. Tiirkce makaleler i¢in basligin Ingilizcesi ve Ingilizce
makaleler i¢in de bashigin Tiirkgesi yazilmalidir.

Bagligin altinda yazar(lar)in, Ad1 Soyadi bulunmalidir. Birden
fazla yazarin bulunmasi durumunda yazarlar {st bilgi ile
numaralandirilmalidir.

Ornek: ilk yazar ad1 (1) ve _inci yazar ad1 (2) vb.

Yazar(lar)in kimliklerini belli edecek bilgiler (bagli bulunduklari
kurum, elektronik posta adresleri) dipnot olarak bulunmalidir. Yazar
sayisinin birden fazla olmasi durumunda, Dergi Editorliigii ile
yazarlar arasindaki iletisimi saglayacak yazar belirtilmelidir. iletisim
kurulacak yazarin belirtilmemesi durumunda, makaleyi dergiye
gonderen yazar ile iletisim kurulur.

Oz ve Anahtar Kelimeler

Makalenin basinda, en az 150, en fazla 180 kelimeden olusan Tiirkge
ve Ingilizce dzetler yer almalidir. Ozetlerde; amag, yontem, bulgular
ve sonug bilgilerinin yer almasina 6zen gosterilmelidir. Tiirkce ve
Ingilizce &zetler igerisinde atifta bulunulmamali ve kisaltma
kullanilmamalidir.

Oz (abstract) bashg: Tiim harfler biiyiik, kalin (bold), Times
New Roman yazi tipinde 10 punto ortalanmis ve italik olmalidir.

Oz (abstract) metni: Times New Roman yazi tipinde 10
punto ve italik olmalidir.

Ozetlerin altinda bir satir bosluk birakilarak, Tiirkce ve

Ingilizce olarak, konuyu en iyi sekilde ifade eden bes (5) anahtar
kelime yazilmalidir.
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Yazilar Tiirkce ve Ingilizce dillerinde yazilmis olabilir. Ancak
tiim calismalarda Tiirkge ve Ingilizce basliklar ile birlikte Ozet /
Abstract bulunmalidir.

Ana Metin ve Boliim Bashklar

Ana metin Microsoft Times New Roman yazi karakteri
kullanilarak 11 punto ve iki yana yasli olarak yazilmalidir. Paragraf
Oncesi ve sonrast tek paragraf aralign (0 nk) verilmelidir.
Paragraflarin ilk satirlar1 1 cm igerden baslamalidir. Makalenin ana
baslik ve alt bagliklar1 1., 1.1., 1.1.1 gibi ondalikl sekilde, Giris’ten
baslayarak (Kaynak¢a haric) numaralandirilmalidir. Metin
icerisinde en fazla iicilincii diizeye (1.2.4. gibi) kadar alt ayrim
acilmali, ihtiya¢ duyulmasi halinde, daha alt diizeydeki basliklar
numara verilmeden italik ve koyu olarak yazilmalidir.

Yazilarin ana basligimi olusturan ciimlenin tiimii “BUYUK
HARFLERLE ve KOYU (BOLD)” yazilmahdir. Ikinci alt
basliklar ise “Ilk Harfleri Biiyiik ve Koyu (Bold)” yazilmalidir.
Ana ve alt bagliklar Times New Roman yazi tipinde, 12 punto ile
yazilmis olmalidir.

Tablo ve Sekiller

Tablo ve sekiller sirasiyla numaralandirilmali (Tablo 1, Tablo 2,
Sekil 1 gibi) ve metin igerisinde bulunmas1 gereken yerde olmalidir.
Tablonun ismi tablonun iistiinde yer almalidir. Sekillerin ismi ise
seklin altinda yer almalidir. Tablo ya da seklin basliginin ilk harfleri
bliyiik olmalidir. Tablo veya sekle iliskin kaynakca ise tablo ya da
seklin altina yazilmalidir. Tablo ve sekiller, basliklariyla beraber
metin i¢ine ortalanarak yerlestirilmelidir. Tablo ve sekiller ile metin
arasinda bir satir baglik birakilmalidir. Tablo, sekil vs. i¢indeki metin
9-11 punto araliginda olmalidir. Akis1 bozan tablo veya veriler,
calismanin sonuna “Ek” olarak konulabilir.
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Tablo ve Sekil Baslig1 Ornek:

Tablo 1:Limanlarda Performans Olgiimiine Yonelik Yazin
Taramasi (11 punto)

Sekil 1:Caligmanin Kavramsal Modeli (11 punto)

Matematiksel Denklemler ve Formiiller

Metin igerisinde yer alan matematiksel denklem ve formiiller
ortalanarak yazilmalidir. Matematiksel ifadelere sira numarasi
verilmeli ve sira numaralari parantez igerisinde sayfanin sagina yash
olarak yazilmalidir. Denklem ile metin arasinda (6 nk) bosluk
birakilmalidir.

Kaynak Gosterme

Kaynaklara yapilan atiflar dipnotlar ile degil, metin i¢inde
yazar(lar)in soyadi, kaynagin yil, sayfa numaralar1 seklinde
yapilmalidir.

Ornek : .... sonucu elde edilmistir (Sagaklioglu, 2008 : 18-22).

iki yazarl calismalara atifta bulunuldugunda her iki yazarin da
soyadini yazilmalidir. Yazar sayisi ii¢ ve licten fazla olan ¢calismalara
atif yapildiginda, sadece ilk yazarin soyadi ve “vd.” yazilmalidir.
Yazar(lar)in ayn y1l birden fazla eser yayinlanmis ¢alismalarina atif
yapilmis ise, yaym yilinin sonuna (a,b,c, vb.) gibi semboller
yazilarak kaynaklar birbirinden ayrilmasi saglanmalidir. Ciimle
sonunda birden fazla ¢aligsmaya atifta bulunuluyorsa, bu kaynaklar
parantez icerisinde yayin tarihine siralanmali ve aralarina noktali
virgil (;) konulmalidir.

Metin Icinde Atif Gosterimi

Kitap, makale, konferans bildirisi, editorlii kitap veya editorlii
kitapta boliime yapilacak olan atiflarda;

Tek yazar icin:
(Stopford, 1997: 67)
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Iki yazar igin:
(Bryman ve Teevan, 2005: 13)

Ikiden fazla yazar icin:
(Rodrigue et al. 2006: 54) Ingilizce ¢alismalar igin
(Rodrigue vd. 2006: 54) Tiirk¢e caligmalar i¢in

Aciklayici (Son) Notlar

Metin i¢indeki agiklayict (son) notlar, makalenin sonunda,
kaynakcadan 6nce yer almali ve metin i¢indeki siraya uygun olarak
(1, 2, 3, vb.) yazilmalidur.

Kaynak¢a

Kaynakca makalenin bittigi sayfadan baslatilmali ve c¢aligmalar
soyadina gore alfabetik olarak yazilmalidir. Metin igerisinde atifta
bulunulan biitlin kaynaklar, kaynakcada belirtilmeli; atifta
bulunulmayan kaynaklar, kaynakcaya konulmamalidir. Aym
yazar(lar)in birden fazla ¢aligmasina atifta bulunulmus ise, yaymn
tarihi en eski olandan baglanilmalidir. Yazar(lar)in ayni tarihli birden
fazla caligmasina atifta bulunulmus ise, metin igerisinde oldugu gibi,
kaynakca boliimiinde de, yayin tarihinden sonra (a, b, c, ...) harfleri
kullanilarak kaynaklar siralanmalidir. Bir yazarin tek ve birden fazla
yazarl ¢aligsmasina atifta bulunulmasi1 durumunda, once tek yazarl
caligmalar yazilmalidir. Dergilerde yayimlanan makalelerin ve
derleme niteligindeki (editorlii) kitaplarda yer alan boliimlerin sayfa
numaralar1 mutlaka yazilmaldir.

Kaynakcada kullanilan kisaltmalar, referans verilen kaynagin dili
gozetilmeksizin, makalenin yazim diline uygun yazilmalidir.
Ormegin yazim dili Tiirkce olan bir makalede referans gosterilen

kaynak Ingilizce ise, yazarlar arasinda “and” yerine “ve
kullanilmalidir.

Metin i¢inde atifda bulunulan veya alinti yapilan eserlerin

kaynakcada gosterilmesine iligkin bazi  Ornekler asagida
goriilmektedir.
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Metin icerisinde Kaynak Gosterilmesine Iliskin Ornekler

Deniz tagimaciliginda brokerler, gemilerin ve tasimacilik
hizmetlerinin alici ve saticilarim1 biraraya getiren taraflar olarak
tanimlanmaktadir (Strandenes, 2000:17).

Collins (2000: 102)’in aktarmasiyla 1993 tarihli Lloyd’s List

Christopher vd. (1991: 4), iliski pazarlamasinin miisterileri elde etme
ve elde edilen misterileri koruma gibi ¢ift yonlii bir amaci
gergeklestirmek  {lizere isletmenin  mevcut ve potansiyel
miisterileriyle uzun doénemli iliski kurmayr hedefleyen miisteri
odakl1 bir pazarlama yaklasimi oldugunu belirtmislerdir.
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— Title,

— Abstract, key words,
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— Conclusions,
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— References and

— Appendices (if there is any).

Title of the Article
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with 12-point size and it should be set centered. English title should be
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presence of more than one author, the authors should be numbered with
headers.
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corresponding author should be mentioned. In case the corresponding
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e Five (5) keywords that are important and relevant to your
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e The articles can be written in English or in Turkish. All articles
should have English and Turkish titles and abstract.

Main Text and Section Headings

The main text should be in Microsoft Times New Roman with 11 pt. The
whole main text should be justified. Paragraph spacing before and after a
single paragraph (0 nk) should be given. The first line of the paragraph is
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should be italic and bold with no numbers.

All letters of primary headings should be CAPITAL LETTERS and
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Tables and Figures

Tables and figures should be numbered consecutively, as Table 1, Table 2,
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heading of the table. The titles of the figures should be placed under the
figure. References belonging to table or figure should be placed under
them. The figures and tables with their names should be centered in the
text. First letters of the titles of the tables or figures should be capital. In
the tables and figures, the font size may be 9 -11 pt. Figures and tables
should be separated from the text by one-line interval. Complex and long
tables or data can be put at the end of the study as appendixes.

Example for Table and Figure Titles:
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Figure 1:Conceptual Model of the Study (11 pt)
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