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Editérden

Denizcilik Arastirmalar1 Dergisi: Amfora, Kocaeli Universitesi Denizcilik Fakiiltesi
tarafindan, Denizcilik Isletmeleri Y&netimi, Deniz Ulastirma Isletme Miihendisligi, Gemi
Makineleri isletme Miihendisligi, Gemi Insaat1 ve Gemi Makineleri Miihendisligi, Deniz
Hukuku ve uygulama alam denizcilik olan ¢ok disiplinli alanlarda Tiirk¢e ve Ingilizce
dillerinde yayim yapan uluslararasi, hakemli ve akademik bir dergidir. Amfora, denizcilik
alanindaki giincel gelismelerin, yeniliklerin ve yapilan 6zgiin ¢alismalarin bilim diinyasi ile
paylasilmasina ve agik erisimli olarak yayimlanmasina imkan saglayacak dijital bir ortam
sunmay1 ve ayni zamanda da olumlu ya da olumsuz yonleriyle bu gelismelerin tartisilabilecegi
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cok disiplinli, ¢ift kor hakem politikasi uygulayan, Haziran ve Aralik aylarinda olmak iizere
yilda iki kez elektronik ortamda yaymlanan bilimsel bir dergidir.

Amfora dergisinin 31 Aralik 2024 tarihli altinci sayisinda; ‘‘Slow Steaming and Its Impact on
Fruit and Vegetable Exporters in Tiirkiye’, ‘“Tirk Bayrakli Dinamik Konumlandirma
Ozellikli Gemilerin Gemi Insanlariyla Emniyetli Donatimma Dair Igeriden Bir Bakis”’, <‘On
the Grounding of Ships Determination of Risk Factors with Fault Tree Analysis (FTA)”’,
“Gemi Acente Web Sitelerinin Degerlendirilmesi: Kocaeli Ornegi’> ve ‘‘Deniz
Tasimaciliginda Cevresel Etki: Konteyner Limani Hacimleri ile Karbon Emisyonlari
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Dog. Dr. Murat YORULMAZ
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Editorial

Journal of Maritime Research: Amphora is an international, peer-reviewed and academic
journal published in Turkish and English by Kocaeli University Faculty of Maritime in the
fields of Maritime Business Management, Maritime Transport and Management Engineering,
Marine Engineering, Naval Architecture and Marine Engineering, Maritime Law and
multidisciplinary fields with maritime applications. Amfora aims to provide a digital
environment that will enable current developments, innovations and original studies in the
maritime field to be shared with the scientific world and to be published as open access, and at
the same time to be an academic platform where these developments can be discussed with
their positive or negative aspects. Amfora is an open access, multidisciplinary,
multidisciplinary journal with a maritime focus, applying a double-blind referee policy,
published twice a year in June and December in electronic environment.

In the sixth issue of Amfora, 31 December 2024 issue; ‘Slow Steaming and Its Impact on Fruit
and Vegetable Exporters in Tiirkiye‘’, ‘“An Insider's View on the Safe Equipping of Turkish
Flagged Dynamic Positioning Ships with Ship People*’, ’On the Grounding of Ships
Determination of Risk Factors with Fault Tree Analysis (FTA)’, ’Evaluation of Ship Agency
Websites: Kocaeli Case’” and “’Environmental Impact in Maritime Transport: Analysing the
Relationship between Container Port Volumes and Carbon Emissions®’ are five interesting
scientific studies on different topics of maritime. I would like to thank all the authors who
contributed to our journal with their valuable studies, our referee who evaluated these studies,
all the scientists in the advisory board and also my student Gokge OZKAN who has been
preparing the journal for publication since the beginning.

| hope to see you in our next issue and wish your health and happiness.

May your horizon be clear, your bow be clear, and your sun be abundant...

Assoc. Prof. Dr. Murat YORULMAZ
Editor in Cheif
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Slow Steaming and Its Impact on Fruit and Vegetable Exporters in Tiirkiye’

Yavas Seyirin Tiirkiye’deki Meyve ve Sebze Thracatcilarinmin Uzerindeki Etkisi

Arastirma Makalesi / Research Article
Gokhan GOKMEN

Bursa Technical University, Maritime Fakulty, Department of Maritime Business Administration,
ORCID: 0000-0001-8883-1770, Bursa/Turkiye, gokhan.gokmen@btu.edu.tr

Ozet

Konteyner tagimaciligi, kiiresel tagimaciliga daha hizli, giivenilir ve maliyet agisindan daha uygun bir
tasima segenegi sunmustur. Ancak 2008 finansal krizi Denizcilik sektoriinii sarsmus, konteyner
hatlarinin yakit maliyetlerini diisiirmek ve asir1 kapasiteyi yonetmek amaciyla gemi hizlarimi azaltarak
yavas seyir stratejisini benimsemelerine yol a¢mustir. Bu c¢alisma, yavas seyrin, meyve ve sebze
ihracatgilari lizerindeki etkisini incelemektedir. Karma bir yontem yaklagimi kullanilarak yapilan bu
arastrma, Turkiye limanlarina hizmet veren konteyner gemilerinin hizlarini degerlendirmistir.
Calismada AIS wverileri kullanilarak nicel bir analiz yapilmistir. Ardindan, bir konteyner hattinin
operasyon yoneticisi de dahil olmak (izere meyve ve sebze ihracatgilariyla gériismeler yapilmustir.
Bulgular, yavas seyrin konteyner hatlarimin operasyonel maliyetlerini diisiirmeye yardimci olurken,
¢abuk bozulan tiriinlerin ihracatgilari igin 6nemli zorluklar getirdigini, uzayan transit siirelerinin Uriin
kalitesini ve pazar rekabet¢iligini olumsuz etkiledigini gostermistir. Bu zorluklara ragmen, Tiirkiye'nin
meyve ve sebze ihracati 2010 yilinda 1,5 milyar dolardan 2023'te 3,1 milyar dolara yiikselerek
dayanikliligi ortaya koymus, ancak ayni zamanda sevkiyat gecikmelerinin etkili bir sekilde
yonetilmesinin kritik 6nemini vurgulamistir. Bu calisma, yavas seyrin ekonomik acidan énemli ancak
savunmasiz bir sektor lizerindeki etkilerini inceleyerek, maliyet etkinligi ile kiiresel ticarette zamaninda
teslimat gereksinimi arasindaki dengeyi saglamaya yonelik olarak politika yapicilara ve sektor
paydaslarina i¢goriiler sunarak literatiire katkida bulunmaktadir.

Anahtar Kelimeler: Yavas Seyir, Denizcilik Isletmeleri Yonetimi, Uluslaras1 Ticaret, Stratejik
Yonetim.

Abstract

Containerization has transformed global shipping, offering a faster, more reliable, and cost-effective
transportation option. However, the 2008 financial crisis disrupted the industry, leading container liners
to adopt slow steaming—a strategy to reduce fuel costs and manage overcapacity by reducing vessel
speeds. This study examines the impact of slow steaming on Turkiye's fruit and vegetable exporters,
whose perishable goods are highly sensitive to shipping delays. Using a mixed-method approach, this
research begins with a quantitative analysis of container vessels serving Turkish ports, using the AIS
data to assess their operating speeds. This is followed by qualitative interviews with key stakeholders,
including an operations manager of a container liner. The author further interviewed fruit and vegetable
shippers to understand the impact of slow steaming on their businesses. Findings indicate that while

! This article is based on the author's master's degree dissertation.
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slow steaming helped reduce operational costs of the container liners, it introduced significant
challenges for perishable goods exporters, with longer transit times affecting product quality and market
competitiveness. Despite these difficulties, Turkiye's fruit and vegetable exports grew from $1.5 billion
in 2010 to $3.1 billion in 2023, demonstrating resilience but also highlighting the critical importance of
managing shipping delays effectively. This study contributes to the literature by exploring the effects of
slow steaming on a vulnerable yet economically vital sector, offering insights for policymakers and
industry stakeholders on balancing cost efficiency with the need for timely delivery in global trade.

Keywords: Slow Steaming, Maritime Business Administration, International Trade, Strategic
Management.

1. Introduction

The advent of containerisation has reshaped the global shipping industry, making maritime
transportation faster, more reliable, and more cost-effective than ever before; containerisation
also continues to drive advancements in the industry (Inanli and Yorulmaz, 2021). Compared
to traditional methods, such as break-bulk shipping, container shipping is more reliable (Nielsen
etal., 2014), cost-effective and time-efficient due to factors such as intermodal transport options
and reduced cargo handling times (Ducruet and Itoh, 2021).

For decades, fast and reliable maritime transportation was the hallmark of container liners.
However, the 2008 financial crisis disrupted the shipping industry (Porter, 2008), contributing
to the supply and demand mismatch and leading the shipping industry to experience a vicious
cycle (Howard, 2016; Meyer et al., 2011). In response to the changing economic landscape,
container liners were forced to adapt their business models; the traditional focus on rapid cargo
delivery was no longer sustainable. Container liners had to review their business models, as
rapid cargo delivery was no longer standard practice. As a result, shipping companies began
adopting slow steaming?- a deliberate strategy to reduce fuel consumption and operate more

efficiently, driven by rising costs and excess shipping capacity following the crisis.

The development of slow steaming into a ‘new normal’ brought several novel challenges to the
industry; the novelty of slow steaming introduced uncertainty into business operations (Lee et
al., 2015). There were attempts to explore and understand what this ‘new normal’ had in store
for the future of the shipping industry and its stakeholders. For instance, soon after slow
steaming’s implementation by container liners like Maersk Line and others, several maritime

entities like the Federal Maritime Commission (FMC) reached out to shippers around the globe

2 A common definition of slow steaming is “the operation of a ship at a lower speed than normal one in order to
save fuel on ballast voyage or when fuel is expensive” (Babicz, 2015: 568). However, container liners adopted
slow steaming despite the inexpensive fuel to further decrease “the capacity supplied in order to assure a more
efficient fleet deployment” (Ferrari et al., 2015: 636).

Denizcilik Arastirmalart Dergisi: Amfora/Journal of Maritime Research: Amphora
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to get a sense of the impact of slow steaming on their businesses. One finding was that the
longer sailing duration was one of the novel and challenging issues for the shippers. While FMC
reported that shippers raised concerns regarding slow steaming and its negative impact on the
transportation of perishable/short life cycle products (Federal Maritime Commision, 2011), this
was contrasted with another survey conducted by MAN PrimeServ (2012). One explanation for
the different findings could be that the geographical location of the study respondents. Slow
steaming was implemented on some shipping routes and later expanded on others (Bonney,
2010).

Despite some contrasting findings, the consequences of container liners’ decision to implement
slow steaming worldwide were more likely pronounced on the fruit and vegetable exporters
given the short life cycle of the items they shipped compared to the non-perishable or long life-
cycle cargoes. About the time slow steaming was gaining pace across the globe following the
2008 financial crisis, Tiirkiye’s vegetable and fruit exports amounted to approximately 1.5
billion US Dollars in 2010 and 1.6 billion US Dollars in 2011 (TUIK, 2012). Since then,
Tiirkiye’s vegetable and fruit exports to total exports ratio has increased 1.2% (TUIK, 2012).
The exports amounted around 2.1 billion US Dollars in 2014 and 2015 (TUIK, 2016) which
later increased to approximately 3 billion and 3.1 billion US Dollars in 2022 and 2023,
respectively (TUIK, 2024).

Tirkiye’s fruit and vegetable exporters, whose perishable goods are highly sensitive to shipping
delays, were particularly vulnerable to the longer transit times introduced by slow steaming.
Understanding the impact on this critical sector offers key insights into the broader implications
of this strategy. Accordingly, this study aims to investigate the impact of slow steaming on a
vulnerable group of shippers: the fruit and vegetable exporters. Given the high economic
contribution, the experience of fruit and vegetable shippers in Tirkiye is the focus of the study.
This study seeks to answer two key questions: 1) To what extent has slow steaming been
implemented on container routes serving Turkish ports? and 2) What impact has slow steaming

had on fruit and vegetable exporters in Tirkiye?

A mixed method design guided the study, where the research design started with a quantitative
approach followed by a qualitative inquiry. This mixed-method design allowed for a
comprehensive understanding, where the quantitative data provides insight into shipping routes
and speeds, while the qualitative interviews reveal the lived experiences of key stakeholders.

First, the container vessels that call Turkish ports and their sailing speeds were identified to

Denizcilik Arastirmalart Dergisi: Amfora/Journal of Maritime Research: Amphora
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answer the first research question. The vessel data were gathered from Sea-web™ as the
database made identifying the container vessels possible. After that, the AIS data of identified
vessels were obtained from the MarineTraffic AIS database. The vessels’ operating and service

speeds were gathered and analysed.

Second, the focus of the study moved away from the speed of the vessels and the accompanying
descriptive analysis findings and changed to the industry stakeholders’ experience. Through
that, the author was able to 1) triangulate the findings with a leading container liner company’s
operations manager’s experience and 2) inquire into the shippers’ experience regarding the
impact of slow steaming on their businesses and provide answers to the second research
question. A thematic analysis was conducted on the interview data collected from the relevant
industry stakeholders, e.g., an operations manager of a container liner and fruit and vegetable
shippers. By triangulating vessel data, industry stakeholder interviews, and relevant literature,
this study ensures a robust examination of how slow steaming has reshaped the logistics of

perishable goods exports.

The study contributed to the literature by offering novel knowledge regarding the container
liners’ slow steaming practices. Despite extensive research on slow steaming’s impact on global
trade, its effects on perishable goods exporters—particularly in regions like Tirkiye—have
been largely overlooked. This study addresses this gap by exploring how slow steaming impacts
vulnerable sectors, offering critical insights for both industry stakeholders and policy makers.
During the slow steaming expansion period, Tirkiye’s fruit and vegetable exports grew
steadily, from 1.5 billion USD in 2010 to 3.1 billion USD in 2023, indicating the critical role
these exports play in the national economy and highlighting the importance of understanding

how slow steaming affects this sector.

The following section explores the existing literature on slow steaming and its broader
implications for container liners and shippers. The first part of the literature review presents
slow steaming from the container liners’ perspective. The second part focuses on the shippers,

concluding the review by presenting the implications of slow steaming.
2. Literature Review

Slow steaming has been one of the measures that ship operators use to control supply and adapt
to varying market conditions (Mason and Nair, 2013). Even before the 2008 financial crisis,
slow steaming was a known option for shipping companies (Psaraftis and Kontovas, 2013;

Voorde and Vanelslander, 2008). Following the crisis, Maersk Line promoted and applied slow

Denizcilik Arastirmalart Dergisi: Amfora/Journal of Maritime Research: Amphora
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steaming on their container routes (Burnson, 2012). The company further invested in trialling
its first slow-steaming kit on the Axel Maersk in late 2009 (Barnard, 2010b). Four years after
the financial crisis, slow steaming was a common practice among both container and bulk
shipping operators® (MAN PrimeServ, 2012); Maersk Line’s slow steaming practices were
clearly followed by rival liner shipping companies such as CKYH Alliance members (Leach,
2010) and COSCO.

Although the term ‘slow steaming’ is commonly used in the literature, it serves as an umbrella
term covering various levels of slower sailing speeds of the vessels. For instance, consider a
ship that sails 24 knots at full speed. In slow steaming mode, it would sail at 21 knots, while in
extra-slow and super-slow steaming modes, it would sail at 18 and 15 knots, respectively
(Liang, 2014). The slower sailing speeds affect container liners, shippers, and the environment.

Research on slow steaming has slowly increased over the years. Despite this, however, most
slow steaming-related studies have focused primarily on topics such as speed optimisation,
carrier profitability, voyage cost optimisation (Mallidis et al., 2018), largely overlooking the
perspectives of shippers on the matter (Finnsgard et al., 2020). Accordingly, this literature
review seeks to provide a more balanced view of the impact of slow steaming on both shippers
and carriers. The following section outlines the benefits that container liners gain from
implementing slow steaming. This is followed by an examination of the impact of slow

steaming on shippers, with a particular focus on fruit and vegetable exporters.
2.1. Impact of Slow Steaming on Container Liners

Several reasons led the container liners to implement slow steaming at a large scale. One reason
was the fuel cost savings (MAN PrimeServ, 2012). Considering that fuel costs make up
approximately half of the operational costs of some types of vessels (Ferrari et al., 2015), slow
steaming was one way to reduce costs. Not long after slow steaming was picked by several
other container liners, such as Maersk, CMA CGM and MSC, the container liners saved around

$264m yearly on the Asia-Europe route (Nightingale, 2014).

The capacity utilisation benefit was another reason behind container liners’ willingness to
embrace slow steaming. Slow steaming functioned to reduce the overcapacity issue (Knowler,
2014) by absorbing the oversupply (Faber et al., 2012; Ferrari et al., 2015). To illustrate the

function of slow steaming as an overcapacity reduction tactic, by estimation, only Maersk Line

% 149 of more than 200 respondents were practising slow steaming by the end of 2011 according to a survey
conducted.

Denizcilik Arastirmalart Dergisi: Amfora/Journal of Maritime Research: Amphora
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itself absorbed more than 220,000 TEU, which equaled 8.5% of its fleet from 2008 to 2012
(Burnson, 2012). Similarly, research by Psaraftis and Kontovas (2015) on the container vessel
capacity and slow steaming relationship revealed that the total number of absorbed container
vessel capacity was 1.27 million TEU from 2009 until 2013.

The container liners also reported reduced idle/waiting time due to slow steaming. The time
spent at ports costs the shipping companies regardless of the type of vessel. Despite the
efficiency of container handling efficiency, the container liners are not exempt from
idle/waiting time. Several events cause and contribute to idle/waiting time, for instance, port
and terminal congestions, terminal operating and weather-related delays, to name a few (Lind
et al., 2018). Accordingly, the container liners saw slow steaming as an opportunity to avoid
the waiting times at the ports. Maersk Line reported that slow steaming helped avoid port
congestion (Barnard, 2010c).

The final benefit of implementing slow steaming was related to the emission levels generated
by the seaborne trade (Notteboom, 2012). Between 2008 and 2011, when slow steaming was
turning into a ‘new normal’, international shipping accounted for approximately 3% of the
global CO2 emissions. More precisely, the contribution of international shipping to global
emissions was 3.5% in 2008, 3.1% in 2009 and 2.7% in 2010 (Smith et al., 2014). The observed
decrease in shipping emissions from 2008 to 2010 was partly due to slow steaming; a study by
Cariou (2011) revealed that 11% of the emissions decrease was due to slow steaming. Fast
forward three years, another research by Woo and Moon (2014) revealed that the current voyage

speed in application on the Asia-Europe route has already reduced emissions by 90%.

However, not every ship operator implemented slow steaming at the same level, and therefore,
the decrease in CO2 emissions varied across the companies and the shipping routes. According
to Maloni et al. (2013), slow steaming reduced CO2 emissions by approximately 26.1%,
whereas extra slow steaming and super slow steaming accounted for a 43.32% and 46.66%

decrease in CO2 emissions, respectively.

In addition to varying sailing speeds, slow steaming was not implemented on all shipping routes
at the same level either. In 2010, Alphaliner announced it was becoming a common practice on
all strings of the Asia-Europe and trans-Pacific routes, 78% and 53%, respectively (Barnard,
2010a). Regarding the Europe- South America route, slow steaming was implemented in only

around 30% of the services (Cheaitou and Cariou, 2012).
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As predicted (Tavasszy et al., 2011), slow steaming was picked up by most container carriers
and became the new normal (Burnson, 2014; Meyer et al., 2011; Porter, 2015). As a result, this
raised quite a few complicated legal and commercial issues (Campbell, 2013). For instance,
decreasing bunker prices in 2015 raised questions regarding this practice. Some container liners
started easing on slow steaming on some routes (Lin, 2016). Ferrari et al. (2015) described this
practice as a strategy for shipping companies, apart from the same old cost leadership they have
had. Slow steaming is especially relevant to shipping companies that pursue the cost-focused
strategy.*

Despite the usefulness of slow steaming for container liners, the practice also raised concerns
from the shippers’ point of view (Maloni et al., 2013). Since the beginning of slow steaming
practices, transit time, schedule reliability, inventory, and freight rates have been shippers' most

discussed issues.
2.2. Impact of Slow Steaming on Container Liners

Slow steaming was expected to impact shippers in four areas: transit time, schedule reliability,
inventory, and freight rates. While some of these areas were desirable, others were not

welcomed by the shippers.
2.2.1. Transit Time

Slow steaming caused longer transit time (Burnson, 2015; Yin et al., 2014). For several reasons,
shippers did not welcome longer transit times. First, an increase in shippers’ in-transit inventory
cost adversely affected their operations (Woo and Moon, 2014) and the whole supply chain
(Harrison and Fichtinger, 2013; Woo and Moon, 2014). Second, the time cost of slow steaming
through longer transit time was reflected on the shippers in the form of expenses like insurance
and interest (Healy and Graichen, 2019). Third, longer transit time could also adversely affect
the cargo by decreasing the shelf life. A decrease from 24 knots to 18 knots might potentially
decrease the shelf life of a product by a week (Carson et al., 2015).

2.2.2. Schedule Reliability

One of the reasons Maersk Line decided to continue slow steaming was its contribution to the
schedule reliability enhancement (Barnard, 2010c). Though, different opinions regarding such

alleged enhancement also flourished. For instance, Ronen (2011) discussed slow steaming as a

4 See Lorange (2001) for their conceptualisation of strategy development in shipping companies, e.g., vision and
cost focused strategies.
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factor that created schedule flexibility and, as a result, argued that slow steaming provided
shipping companies with an opportunity to enhance their schedule reliability. In contrast,
Harrison and Fichtinger (2013) stated that although slow steaming can function to boost
schedule reliability, this is only possible if the carrier is eager to increase the speed. Research
by Hagens (2014) investigated the SS and schedule reliability relationship by analysing one of
the shipping routes Maersk Line operates - the Asia-Europe loop. Hagen’s (2014) findings
showed that the slow steaming implementation increased the schedule reliability on that
particular route. However, Hagen (2014) also noted that schedule reliability had been one of
the main goals of Maersk Line. This indicated that the relationship between slow steaming and
enhanced schedule reliability cannot be claimed without taking other factors into account, e.g.,
strategic and marketing-related decisions have an influence on how container liners offer
services. Lee et al. (2015) followed suit, supporting the previous findings and asserting that
slow steaming functioned as a contributing factor in reducing the undesired impact of schedule

irregularities on port arrival times, which enhanced service quality.
2.2.3. Inventory

Despite the benefits of slow steaming for the container liners, the tables appeared to turn for the
shippers as slow steaming caused shippers extra inventory costs (Van Elswijk (2011). Htutt
(2014) examined the impact of slow steaming on shippers' inventory levels, concluding that the
practice led to an increase in inventory to meet customer demand. Additionally, the just-in-
time inventory system and safety stocks of the shippers were heavily affected by slow steaming.
Another research undertaken by Maloni et al. (2013) noted that the shippers with higher-value
cargo, in comparison to the shippers whose cargo value is lower, endure increased investment
in pipeline inventory. Thus, they ascertained that the incremental pipeline inventory costs are
insignificant for the low-value cargoes. For high-value cargoes, the cost rises (Maloni et al.,
2013).

2.2.4. Freight rates

Freight rates have been the most discussed issue since the beginning of slow steaming (Bonney,
2011a, 2011b). APL (Leach, 2011) announced in 2011 that it would introduce a new calculation
method that would also demonstrate the impact of slow steaming. But it was only exclusive to
trans-Pacific trade. Along a similar vein, Notteboom and Cariou (2013) looked into any
potential impact of slow steaming on fuel surcharges, concluding that the bunker adjustment

factor as a revenue-making strategy was stronger on some routes and weaker on others. They
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also noted that there was not a gap between the actual fuel costs the companies paid and the
bunker adjustment factor they presented to their customers due to the necessity of more vessels
operating to provide the weekly services. Beyond the immediate financial implications, slow
steaming has attracted the attention of regulatory bodies such as the Federal Maritime
Commission due to its broad impact on the shipping industry.

2.3. Inquiries on Container Liners’ Slow Steaming Implementation

While the financial implications of slow steaming have been extensively discussed, regulatory
bodies like the Federal Maritime Commission have also raised important inquiries into its
broader impacts. In 2011, the Chairman of the Federal Maritime Commission announced that
the impact of slow steaming was planned to be assessed (Edmonson, 2011). The commission
sought public comments regarding the impact of slow steaming on the operation of the shipping
companies, the international supply chains of the shippers, the cost/or prices of the ocean liner

services and greenhouse emissions (Federal Maritime Commision, 2011).

Despite ocean carriers benefiting financially from slow steaming, these gains were not shared
with shippers. The practice led to longer transit times, higher inventory costs, and container
shortages, negatively impacting supply chains, especially for perishable goods. Opinions on the
availability of faster shipping services varied; while some respondents reported no alternative

faster options, others noted that services without slow steaming were available.

Another notable investigation related to the impact of slow steaming on the shippers was
conducted by CENTRX, BDP International and St. Joseph’s University (2011). In the research,
they asked the shippers if their supply chain had been affected by slow steaming. 90% of the
respondents stated that it had been affected. The other question asked to shippers revealed that
most affected aspect of their business was inventory levels which was followed by customer
service and production scheduling. The regional distribution of the respondents indicates that
Europe and the Middle East were the most affected regions in terms of cash flow, while the

Asia-Pacific region was most impacted in terms of customer service.
2.4. The Impact of Slow Steaming on Shippers and Perishable Goods

Two recent studies produced unique findings due to their focus. First, recognizing the emphasis
typically placed on carriers’ perspectives regarding slow steaming, Finnsgard et al. (2020)

investigated its impact on shippers. Their study included shippers from different industries, e.g.,
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fashion retailer, equipment manufacturer, home furnishing retailer, and revealed that the
shippers experienced longer transit times, lower freight rates and increased inventory costs.
Most participants emphasised the importance of higher reliability and increased speed levels
for their businesses. Some participants reported they were willing to pay higher freight rates for
faster services. While Finnsgard et al. (2020) offered fresh insights into the shippers’ experience
of slow steaming, none of the case studies were primarily involved in perishable good
transportation. Second, Vakili et al. (2023) reviewed the slow steaming-related research pointed
out the scholarly research indicating the while slow steaming can reduce operational costs, it
also results in longer lead times within the supply chain. Preliminary findings also revealed that
the cost reduction achieved through slow steaming were unevenly distributed among maritime
stakeholders. Shipping companies were the primary beneficiaries of substantial cost savings;

however, these savings were not consistently passed on to shippers.

Nowadays, countless products and services are produced, transported and consumed
internationally, and their supply chains are increasingly time-sensitive (Nagurney et al., 2013).
As illustrated, one of the effects generated by slow steaming is longer transit times. According
to De Langen (1999), different goods have various value-of-time, which, as a result, generates
a different degree of willingness to pay for shorter transport time. Increased transport duration
establishes not only inventory but also depreciation costs, which include the spoilage of the

goods (Hummels and Schaur, 2012).

The common difficulty of fresh produce is that product value declines crucially over time in the
supply chain since they are highly vulnerable to temperature and humidity (Blackburn and
Scudder, 2009). In their research, Vanek and Sun (2008) describes the product p of agricultural
material (Please refer to Figure 1). In the figure it is illustrated that, grown agricultural raw
material is moved to a food processing plant and after that transported to retailer as a final
product. Once the product is purchased before its expiration date, it completes its life cycle
successfully. Otherwise, the product is directed to a disposal facility and the product’s life cycle,

in this case, wasted.
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Grow Transport Process raw
agricultural agricultural material into
input raw material food product

Food product

Product sold available for
and consumed retail sale in
retail outlet

Transport food
product (by truck,
rail, orintermodal)

Product not
sold, discarded

Figure 1: Flowchart of food product movements

Source: Reproduced from Vanek and Sun (2008)

The Federal Maritime Commission’s (FMC) inquiry allowed shippers express their concerns.
Several respondents such as National Chicken Union and Tyson Foods raised concerns about
the impact of slow steaming on perishable/ short life cycle products. The FMC’s survey results
contrasted with of MAN PrimeServ (2012) which reported that shippers were not concerned

about the transportation of perishable goods.

The impact of slow steaming received attention from academics and researchers. Many aspects
of'its effect have been researched both from carrier’s and shipper’s perspectives. It is still widely
applied to seaborne trade and as stated by the shipping companies and academics, slow

steaming is here to stay.

Abovementioned longer transit times raised several concerns from the shippers’ side, especially
regarding perishable good transport. Since slow steaming in liner shipping was relatively a new
application, academic work regarding the effect of it on the transportation of perishable goods
is absent (Karampampa, 2014; Maloni et al., 2013). Therefore, the status of sailing speeds and

its impact on the perishable good shippers are investigated in this study. Interviews provided
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additional insights to the study by including the perishable good shippers’ experience as well
as the container liners’ perspectives on the issues. Given the limited research on the specific
impact of slow steaming on perishable goods, this study aims to fill that gap by investigating
how Turkish exporters of fruits and vegetables have been affected. The insights from both
container liners and shippers will provide a holistic understanding of the broader implications
of this practice.

3. Method
This study is aimed to answer the following research questions:

1. To what extent has slow steaming been implemented on container routes serving
Turkish ports?

2. What impact has slow steaming had on fruit and vegetable exporters in Turkiye?

Given that these questions encompass both the physical and social dimensions of shipping, a
mixed-methods approach was selected to offer a comprehensive understanding of the
phenomenon. Specifically, the first research question addresses the quantifiable, physical aspect
of shipping (vessel speeds), while the second question focuses on the social impact of these

operational changes on stakeholders.

This dual focus draws from both positivist and constructionist epistemologies (Crotty, 1998;
Thorpe et al., 2021), thereby justifying the use of a mixed-methods approach. Mixed method
designs expand the research extensively and thoroughly (Morse, 2003: 195) as they combine
the qualitative and quantitative approaches (Creswell et al., 2003: 152). Consequently, this
study employed a sequential explanatory design, carried out in two distinct phases. The
quantitative method provides a foundational understanding of the research problem, while the
qualitative approach offers a nuanced exploration and interpretation of the results, ultimately

addressing the research questions.
3.1. Quantitative stage

The sampling process began by selecting appropriate container terminals in Turkiye. First, ten
container terminals with the highest container throughput were identified based on the
TURKLIM (2024) report. Ambarli ranked highest, handling 3,444,926 containers followed by
Mersin, Kocaeli, Gemlik, I1zmir, Aliaga, Antalya, Iskenderun, Istanbul, and Samsun. For the

identification of liner operators, Alphaliner (2016) top 30 report was consulted (see Table 1).
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Table 1. Alphaliner Top 30 Container Operators/Liners

Rank Operator TEU Ships
1 APM-Maersk 3,194,051 624
2 Mediterranean Shg Co 2,784,251 491
3 CMA CGM Group 2,310,505 528
4 COSCO Container Lines 1,562,611 287
5 Evergreen Line 959,381 188
6 Hapag-Lloyd 914,873 163
7 Hanjin Shipping 611,682 98
8 Hamburg Sud Group 610,554 119
9 OOCL 578,703 104
10 Yang Ming Marine Transport Corp. 570,440 103
11 UASC 541,146 56
12 MOL 520,908 83
13 NYK Line 494,766 95
14 Hyundai M.M. 435,523 60
15 K Line 379,594 66
16 Zim 349,320 77
17 PIL (Pacific Int. Line) 346,763 137
18 Wan Hai Lines 235,920 94
19 X-Press Feeders Group 138,902 89
20 KMTC 122,349 60
21 IRISL Group 100,580 48

! This article is based on the author's master's degree dissertation.
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22 SITC 89,632 71
23 Arkas Line / EMES 81,917 47
24 TS Lines 73,622 39
25 RCL (Regional Container L.) 54,902 29
26 Quanzhou An Sheng Shg Co 53,888 43
27 OEL / Shreyas (Transworld Group) 52,150 32
28 Simatech 51,639 18
29 Zhonggu Shipping 49,152 42
30 Grimaldi (Napoli) 46,547 42

Source: Alphaliner (2016)

After identifying the container operators, the author reviewed their port schedules on their
websites, focusing on the top ten container terminals in Turkiye where data was available. Port
schedule information was successfully obtained from Maersk Line, CMA CGM, COSCO
Container Lines, Evergreen Line, Hapag-Lloyd, Hamburg Stid Group, Hanjin Shipping, OOCL,
Yang Ming Marine Transport, UASC, Mitsui O.S.K. Lines, Hyundai Merchant Marine Co.,
ZIM Integrated Shipping Services Ltd, Pacific International Lines Pte Ltd, and Sea Consortium
Pte Ltd. However, port schedule was not available on the Mediterranean Shipping Company
website, and no relevant information was provided on the websites of NYK Line, K Line, IRISL
Group, and Arkas Line. Following this process, a total of 250 container vessels were identified,

including 200 non-Turkish vessels and 50 vessels registered in Tlrkiye.

The Automatic Identification System (AIS) is a self-operating device that transmits ship data,
such as the ship's name and type (IMO, 2009). In this study, AlS data gathered by shore-based
receivers are used instead of satellite-based (S-AlS) systems due to data availability constraints.
AIS data were collected via MarineTraffic as it allows users to obtain 60 days of voyage history
(Tichavska et al., 2015). This timeframe was sufficient for the purposes of this study.
MarineTraffic was selected for its reliability and user-friendly interface, which simplified the
data collection process. Unlike other data sources, accessing data from MarineTraffic did not

require programming skills for data retrieval and processing (Smestad, 2015).
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During the AIS data collection process, the sample size of container vessels was reduced from
250 to 211. This reduction occurred because 39 vessels, initially scheduled to call at Turkish
ports, ultimately did not make the call. The study aimed to compare each vessel's operating
speed with its service speed, and this service speed information was acquired from Sea-Web
(2016). Additionally, details about container liners domiciled in Turkiye were also obtained

from the same database.

The assumption of “ships moving at less than 3 knots are assumed to be at anchorage” (Smith
et al., 2014: 71) is applied in the study due to AlS data constraints. The author did not restrict
the data source to noon-report data due to reliability concerns raised by the maritime researchers
(see for example Smith et al., 2013) Additionally, conducting an analysis based on the noon-
report data only would disallow considering full days’ steaming, which, as a result, could skew
the outcomes (IMO, 2015: 208). Therefore, the operating speed data of the selected vessels are
included fully and prepared for data analysis. IBM SPSS 22 software was used to analyse the
data.

The container vessels in the sample were categorised based on their TEU capacity according to
Stopford (2009). The categorisation revealed 5 Feeder, 12 Feeder Max, 71 Handy, 40 Sub-

Panamax, 16 Panamax, 38 Post-Panamax and 29 Neo-Panamax container vessels in the sample.

MarineTraffic (2016) listed 153 different academic records containing peer-reviewed technical
papers, conference proceedings and technical reports that used their data. Given this evidence,
the author considered the data quality appropriate for the study. Reliability is ensured by
obtaining quality data and meticulously applying descriptive statistics so that the same results
can be gathered in a repeating study (Saunders, 2015). Validity was established by sampling all
container vessels that called at one of the top ten container terminals in Turkiye. Overall, the
study's quality was maintained through the use of reliable data and the careful execution of

statistical analyses.
3.1. Qualitative stage

The qualitative stage involved both unstructured and semi-structured in-depth interviews. The
unstructured interview approach was selected to gather comprehensive insights from
respondents regarding the phenomenon (Morse, 2003), with a focus on addressing the central
research question. Specifically, the interview focused on the question: "To what extent has slow

steaming been implemented on container routes serving Turkish ports?"* Allowing interviewees
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to share their knowledge freely without interruption facilitated a deeper exploration of their

perspectives and made efficient use of interview time.

To collect data from the perspective of container liners, a senior manager from one of the largest
container liner companies worldwide agreed to participate in the study. Prior to the interview,
the participant was informed about the scope of the research and the general themes of the

research questions.

For the perspective of fruit and vegetable exporters, the author collaborated with the Exporters’
Union. In Tarkiye, all exporters are legally required to be registered with an exporters' union
("Tiirkiye Ihracatcilar Meclisi ile Thracatgi Birliklerinin Kurulus ve Gorevleri Hakkinda
Kanun," 2009). An inquiry was made to the Turkish Sector of Fresh Fruit and Vegetables,
requesting a list of the top 100 companies. Given the study’s exploratory nature, snowball
sampling was employed as it provided a practical method for identifying representatives within
the targeted population (Saunders, 2015: 296).

The characteristics of those who participated in the research were as follows:

e Export activities by container shipping to the Far East, North and South America,
Europe and the Middle East.

e Financially strong, competitive companies.

e High number of exports

e Owners of Facilities

Telephone interviews were utilized for data collection. Prior to each interview, informed
consent was obtained from participants, and permission to record the sessions was granted. All
interviews were subsequently recorded and transcribed verbatim to maintain accuracy and

ensure data integrity. Data were analysed using thematic analysis (Braun and Clarke, 2012).

Thematic analysis involved systematically identifying, organising, and offering insights into
patterns of meaning (themes) across a data set (Braun and Clarke, 2012). Theme refers to
“recurrent and distinctive features of participants’ accounts, characterising particular
perceptions and/or experiences, which the researcher sees as relevant to the research question”
(King and Brooks, 2018). In this study, the author chose thematic analysis due to its flexibility
in analysing data (Braun and Clarke, 2012) and the purpose of the research. More specifically,
the author followed the semantic approach to analysis; by doing so, the author was able to gain
insights into participants' experiences within their organizations and identify meaningful

patterns to summarize and interpret their perspectives (Patton, 1990 in Braun and Clarke, 2006).
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The following phases were followed: Familiarising yourself with the data, generating initial
codes, searching for themes, reviewing potential themes, defining and naming themes and

producing the report (Braun and Clarke, 2012).
3.3. Limitations

Despite the author’s best efforts to produce a research output that presents a comprehensive
view of the research question and provides an in-depth understanding of the issue and findings,
the study has certain limitations. The author’s collection of AIS data for the sampled vessels
resulted in a comprehensive and rich dataset. However, the type of AlS data used in this study
had certain limitations. The chosen AIS system operates by transmitting information to and
from shore-based stations, with a coverage limit of approximately 40 nautical miles (Tichavska
et al., 2015). Consequently, the author’s data collection was restricted to vessel positions near
the shore, limiting the available speed data for vessels traveling to and from the Atlantic and
Pacific Oceans. The author’s qualitative data collection was sufficient to produce insights from
the perspectives of fruit and vegetable exporters. However, conducting additional interviews

could further enrich the study and provide guidance for additional future research directions.
4. Results
4.1. Quantitative Stage Results

The analysis revealed that the average sailing speed of vessels was 12.54 knots, while the
average service speed was 20.89 knots. Observed sailing speeds ranged from a low of 6.74
knots to a high of 16.64 knots. Table 2 presents the descriptive statistics for the 212 container

vessels included in the sample.

The vessels in the sample were categorized by TEU capacity. The sample included 5 Feeder
vessels, 12 Feeder Max vessels, 71 Handy vessels, 40 Sub-Panamax vessels, 16 Panamax
vessels, 38 Post-Panamax vessels, and 29 Neo-Panamax container vessels. In terms of service
speed, Feeder vessels exhibited the lowest design speed, while Neo-Panamax vessels had the
highest. The data also revealed that Feeder, Feeder Max, and Neo-Panamax vessels operated
approximately 40% below their design speeds. Handy-sized ships experienced a 37% reduction,
while Sub-Panamax and Post-Panamax ships operated 32% slower than their design speeds.
Panamax vessels exhibited the largest reduction, operating at 54% of their design speed (See
Table 3).

The slowest service observed was at 11.31 knots, and it was a single ship on the Black Sea—

North America route. Although one more vessel sailed from the Black Sea to North America,
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the first one that sailed via Gibraltar, the latter crossed the Suez Canal with an average of 12.91
knots. Forty-four vessels sailed between the Black Sea and the Mediterranean Sea with an
average of 11.57 knots, whereas seventy-six vessels sailed only in the Mediterranean Sea with
an average of 11.80 knots.

Table 2: Descriptive Statistics of Vessel Speeds

Statistics Sailing Speed (Knots) Service Speed (Knots)
Mean 12.53 20.89

Median 12.62 21.00

Mode 11.76 22.00

Standard Deviation 1.71 2.84

Variance 2.95 8.10

Minimum 6.74 10.00

Maximum 16.84 26.30

Source: Author’s data collection (AIS data)

Table 3: Speed of container vessels according to categories

Container Number of Awverage Operating Service Operating
Ship Category Ships TEU Speeds Speeds Speed/Service Speed
Observed Capacity Mean Mean Ratio

Feeder 5 210 7.46 12.03 60%

Feeder Max 12 779 10.39 17.23 60%

Handy 71 1421 11.92 18.87 63%

Sub-Panamax | 40 2590 12.62 21.62 58%

Panamax 16 3354 12.48 22.76 %54
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Post- 38 4852 13.63 23.50 %58
Panamax
Neo-Panamax | 29 9699 14.07 23.41 60%

Source: Author’s data collection (AIS data)

The highest detected speed was 14.47 knots between the Mediterranean Sea and Europe,
followed by the Black Sea and Europe route with an average of 14.08 knots and the
Mediterranean Sea—Far East route with an average of 14 knots. Even though it constitutes a
single vessel, the Europe-Mediterranean—India service was the fourth highest service
observed.

The analysis clearly showed that services to/from European countries maintained the highest
operating speeds, while Black Sea inbound outbound services supplied much slower (see Figure
3).
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Figure 3: Average Operating and Design Speed per Route
Source: Author’s analysis of AIS data
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Average Design Speed 19.11

Average Opearting Speed 12.05
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Figure 4. Average Operating and Design Speed Comparison of Turkish Liner Shipping Companies
Source: Author’s data collection (AIS data)

48 vessels operated by Turkish domiciled liner operator companies were observed in sample.
Operating speed and design speed mean value ratio was 63% (see Figure 4). The mean operating

speed was 12.95 knots, and the mean design speed was 19.11 knots.

The quantitative analysis findings revealed the various operating speeds of the sampled
container vessels. Their implications for the shippers are further investigated by conducting

interviews. The next section presents the qualitative analysis findings.
4.2. Qualitative stage results

The findings from the qualitative phase served to triangulate the results of the quantitative
analysis, providing a deeper understanding of the perspectives of key stakeholders. From the
container liners' perspective, six themes emerged from the interviews. The benefits of slow
steaming were discussed most frequently, while alliances and cargo types were mentioned the

least.

The benefits of slow steaming were described as economic and environmental advantages,
higher schedule reliability, decreased inventory costs for shippers, an increased number of port
calls, and greater flexibility for ship operators in managing operational matters. The second
most frequently discussed theme was routes. In terms of slow steaming practices, Maersk Line
was found to employ different sailing speeds on different routes. Even on the same route, the

backhaul and headhaul speeds of vessels varied. Maersk Line often practiced slower speeds on
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backhauls than on headhauls. This practice was influenced by the type of cargo onboard. For
example, on the Black Sea-South America route, headhaul speeds were faster than backhaul
speeds due to the perishable nature of the goods, such as bananas. European shippers were in a
more advantageous position, as more vessels provided direct services to European countries.
This situation was attributed to economic factors, with consignors and consignees willing to
pay higher freight rates.

The third theme was the rivals. In comparison to Maersk Line’s fleet’s operating speeds, MSC
and Turkon Line followed different patterns. MSC was sailing their fleet much slower and much
higher than Maersk Line. Turkon Line, however, positioned itself to serve a niche market in
which customers were willing to pay quite expensive freight rates to get much faster services.
In line with these, Maersk Line was not providing direct services where MSC and Turkon Line
did.

The senior manager of Maersk Line stated that the company started slow steaming trials in
2007. In 2008, it was officially practised on some routes. However, until 2010, the company
spent time enhancing slow steaming applications to reach its peak. Seago Line, a company
operating under Maersk Line, was established in 2011. Only after a year did Seago Line also

start slow steaming on its services.

While some interview findings aligned with the existing literature and corroborated the AIS
data analysis, additional novel insights were also obtained. Notably, the interviews helped
pinpoint the onset of slow steaming's influence on trade routes, specifically Turkish imports
and exports. Since 2010, slow steaming has had a significant impact on Turkish foreign trade.
However, these practices proved insufficient in mitigating the economic challenges brought on
by the 2008 financial crisis, as container liners continued to experience financial difficulties. In
response to these challenges, liner operators increasingly formed alliances as a strategy to

navigate this financially demanding period.

From the fruit and vegetable exporters’ perspective, the interviews revealed the intricate nature
of the cargoes and their shipment practices. Accordingly, the analysis revealed that the main
difference in the impact of slow steaming on exporters lay in the nature of the products being
exported. The interviewees provided a variety of product types. The two distinct categories of

exported goods were fresh and dried fruits and vegetables.
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Fresh fruits were identified as the most perishable products. Cherries were consistently cited as
the most perishable, followed by apricots and figs. Dried fruits and vegetables, in comparison,

were considered less perishable (see Table 4).

Table 4. Perishability of Products

Fresh Produces Dried Products
Fruits Vegetables Fruits
Highly perishable | Cherry, Apricot, N/A N/A
Fig, grape
Moderately Mandarin,  Peach, Tomato, Carrot, Slow Roasted Tomato
perishable Watermelon, Leek
Nectarine
Least Perishable Orange, Lemon N/A Apricot, plum, grape,
Dried Tomato

Source: Author’s data collection (Interview data)

The perishability of goods emerged as the main factor influencing exporters’ choice of transport
mode. Due to the highly perishable nature of cherries, apricots, and figs, these were transported
by land and air. Mandarins, peaches, watermelons, nectarines, tomatoes, carrots, and leeks were
considered moderately perishable and were shipped by sea. Citrus fruits such as oranges and
lemons, as well as dried fruits like apricots, plums, grapes, and dried tomatoes, were regarded

as the least perishable. These products were the most suitable for sea transport.

Regarding export destinations, ‘moderately perishable’ goods were primarily shipped to the
Middle East, India, and Russia, while the least perishable goods were exported to the Far East,

Europe, South Africa, North America, and Australia.

All respondents indicated that their businesses were affected by the container liners' slow

steaming strategies. The effects of slow steaming on shippers were detailed in Table 5.
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Table 5. Shippers’ Experience of Slow Steaming

Company Name Yerin Tarim Sunak Tarim Ate Foods

Transit Time Increased Increased Increased

Schedule Reliability | Has improved Has improved Has not improved

Inventory No Affect Observed Slightly increased Slightly increased inventory

Levels/Costs inventory costs costs

BAF Surcharge No Information No Information No Information

Cash Flow Worsened Worsened Worsened

Production No Production Slightly affected Highly affected

Scheduling

Customer Service Customer ~ complaints Customer  complaints Customer complaints have
have increased. have increased. increased.

Competitive More difficult to No Affect Observed More difficult to compete.

Position compete.

Source: Author’s data collection (Interview data)

All respondents noted increased transit times, with Yerin Tarim and Ate Foods observing an
average delay of one week, while Sunak Tarim reported a delay of two days. Responses
concerning schedule reliability varied: Yerin Tarim and Sunak Tarmm noticed improvements,
but Ate Foods did not. In terms of inventory costs, Yerin Tarim did not experience any changes,
whereas Sunak Tarim and Ate Foods reported slightly higher inventory costs since the

implementation of slow steaming.

None of the respondents provided information about BAF surcharges, explaining that they did
not track BAF surcharges separately but as part of an all-inclusive freight rate. Regarding
production scheduling, since Yerin Tarim was not a producer, the company did not respond to
this question. Sunak Tarim reported a slight impact, while Ate Foods claimed to be significantly
affected. All respondents reported an increase in customer complaints related to shipments since
slow steaming began. In terms of competitive positioning, both Yerin Tarim and Ate Foods

found it more difficult to compete, while Sunak Tarim observed no change.
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Due to slow steaming, exports from Turkiye took longer to reach their destinations than those
from European countries. Respondents noted that exporters from Spain, Greece, and Italy had
a competitive advantage, as their shipments arrived faster, leading to fewer customer
complaints. Finally, Maersk Line, Turkon Line, and Hapag-Lloyd were evaluated as the most
reliable container operators in terms of schedule reliability, while MSC was rated the worst.

5. Conclusion and Future Research Directions

The quantitative analysis revealed that container liner operators implemented slow steaming on
routes calling at Turkish ports. This was an expected outcome considering the container liners’
expansive slow steaming practice. When comparing the average design speed of the sample
vessels to their actual operating speed, a 40% speed reduction was observed, indicating that this
reduction has become the "new normal.” Sub-panamax and post-panamax vessels were found
to be operating slightly below this new standard, while Panamax vessels were even slower. In
terms of route distribution, services to and from the Black Sea were the slowest, whereas
services to and from the EU were the fastest. Speed patterns for Mediterranean services fell in

between these two extremes.

Another key finding of the study was that Turkish-domiciled liner operators had higher
operating speeds compared to the sample average. This result is particularly noteworthy,
although it cannot be explained only with quantitative data analysis. The vessels operated on
diverse routes, mostly between the Mediterranean Sea and South America or within the
Mediterranean itself. Qualitative research provided complimentary insights: Turkon Line
positioned itself to serve a niche market where customers were willing to pay high freight rates

for significantly faster services.

The author’s investigation into slow steaming practices among container liner companies and
their impact on fruit and vegetable exporters revealed varying effects depending on the
perishability of the products. Highly perishable goods, typically transported by land or air, were
not directly affected by slow steaming. Moderately perishable goods were mainly shipped by
sea to the Middle East and Europe, while less perishable products were exported to farther

destinations, such as the Americas, Canada, Australia, and the Far East.

The findings indicated that slow steaming resulted in longer transit times, with schedule
reliability differing across routes. This led to increased inventory levels and costs for shippers,
although Turkish exporters seemed to be less impacted compared to findings from CENTRX,

BDP International and St. Joseph’s University (2011). Notably, while the BAF surcharge policy
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caused concern in Western countries, Turkish exporters were largely indifferent to these
changes, as they did not closely monitor surcharge fluctuations.

Slow steaming also disrupted exporters' cash flows, as payments were often delayed until the
consignee received the cargo. This was especially problematic for dried fruit exporters using
Trans-Atlantic services, who faced significant production scheduling challenges. Exporters
shipping to Europe and the Far East were comparatively less affected, though they still faced
issues with schedule reliability. The lack of reliable express services on the Mediterranean-
Trans-Atlantic routes further exacerbated production and scheduling problems, a challenge that

was uncommon before the implementation of slow steaming.

Customer satisfaction was another area negatively impacted. The difficulties that Turkish
exporters faced can be attributed to the fewer and slower direct shipping services available on
routes to and from Turkish ports, as compared to European routes. As highlighted by the
respondent Yerin Tarim, Turkish exporters were disadvantaged by slower shipping times to
destinations like Lebanon, despite Tirkiye's closer geographic proximity compared to other
European countries like Italy, Greece, and Spain. Given that faster and more reliable services
require higher freight costs, it is unlikely that Turkish exporters will be able to overcome this

issue without significant changes in shipping strategies.

These findings share similarities with Finnsgard et al. (2020), providing additional insights into
the shippers’ negative experience of longer transit times, increased inventory costs and
inadequate reliability of the container liners. The experiences of the Swedish shippers resonate

with those of Turkish shippers.

Slow steaming is a useful approach for reducing emissions (Farkas et al., 2023) and has
supported the industry's transition to low-carbon practices (Mander, 2017), leading to the
adoption of green shipping practices (Zanne et al., 2013). However, policymakers have not
introduced supportive tools to help shippers balance the negative impacts of slow steaming,
such as longer transit times and increased costs. This paper highlights the requirement of policy

support, especially in the context of perishable good shippers in Tirkiye.

Future research could explore the sailing speed options of container liners and examine the
implications of different speeds on shippers and end customers. Another approach would be
exploring the future of the industry. Various global economic trends are likely to influence
container liners to choose either higher or slower sailing speeds. These differing scenarios could

be investigated, and their implications for supply chains analysed.
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Another research direction would involve exploring alternative fuel types and examining the
choice of sailing speeds when these fuels are adopted, particularly in relation to environmental

concerns, regulatory standards, and their impact on supply chains.
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Ozet

Gemilerin gemi insanlariyla emniyetli donatilmalarma iliskin, Uluslararasi Denizcilik Orgiitii bir takim
kriterler belirlemistir. Bayrak devletleri, bu kriterleri esas alarak ¢esitli uygulamalar yiriitmektedir. Bu
uygulamalarda temel olarak gemilerin boyutlari, tipleri, makine kuvvetleri gibi ¢esitli faktorler ele
alimmaktadir. Tirk bayrakli gemilerde de minimum personel gereksinimleri belirlenirken, benzer
sekilde simiflandirmalar esas alinmaktadir. Bu makalede, Tirk Bayrak Devleti tarafindan yapilan
siniflandirmanin dinamik konumlandirma 6zelligi tasiyan acik deniz gemilerinde emniyetli operasyon
icin yeterli olup olmadig1 konusu irdelenmistir. Bu irdeleme yapilirken denizcilik sektériinde dinamik
konumlandirma o6zellikli ¢esitli gemi tiplerinde aktif olarak gdrev yapan kaptan ve bagmiihendis
seviyesindeki gemi insanlarinin goriislerine bagvurulmustur. Bu tarz gemiler, konvansiyonel yiik
gemilerinden farkli olarak, petrol ve gaz ile yenilenebilir enerji sektorlerinde ¢ok kritik operasyonlar
yapmaktadirlar. Dolayisiyla emniyetli operasyon yapabilecek personel sayilar1 belirlenirken, sektoriin
kendine has dinamiklerinin de g6z 6niine alinmasi gerekliligi dogmaktadir. Cikan sonuglarda, mevcut
yoOnergenin, halihazirda dinamik konumlandirma 6zellikli agik deniz gemilerinin rutin operasyonlarinda
emniyetli operasyon i¢in asgari personel sayisi ihtiyacini karsilayamadig1 goriisii ortaya ¢ikmustir.

Anahtar Kelimeler: Denizcilik, Dinamik Konumlandirma, A¢ik Deniz Gemileri, Gemilerin Gemi
insanlariyla Donatilmasi

Abstract

The International Maritime Organization has determined a number of criteria for the safe manning of
vessels. Flag states implement various practices based on these criteria. In these applications, various
factors such as ship sizes, types, and machinery forces are considered. Whilist adopting the minimum
safe manning levels for Turkish flagged vessels, similar classifications are considered as reference. In
this article, it has been examined whether the vessel classification made by the Turkish Flag State is
sufficient for safe operation on offshore ships with a dynamic positioning system. The data is obtained
from the seafarers who are actively working in various ship types with a dynamic positioning system as
Captain or Chief Engineer. These types of vessels, unlike conventional cargo vessels, perform very
critical operations in the oil & gas and renewable energy sectors. Therefore, when determining the
minimum safe manning levels, it is necessary to take into account the unique dynamics of the industry.
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The results show that the current legislation cannot meet the minimum number of personnel required
for safe operation of offshore vessels with dynamic positioning system.

Keywords: Maritime, Dynamic Positioning, Offshore Vessels, Minimum Safe Manning

1. Giris

Diinya iizerinde faal durumda olan gemilerin ¢ok biiyiik ¢ogunlugu, yapmak iizere dizayn
edildikleri operasyonlar1 gergeklestirebilmeleri igin iizerinde fiili olarak ¢alisan insanlara
ihtiya¢ duymaktadir. Bu operasyonlar, geminin deniz {iizerinde emniyetli seyri, vardiya
diizenlemeleri, rutin bakim-tutum isleri, yiik ellegleme, manevra, yangin ve hasar gibi olumsuz
durumlarla miicadele vb. olarak siralanabilmektedir. Gemilerde bu operasyonlar1 yapmak iizere

bulunan kisiler gemi insan1 olarak adlandirilmaktadir (Yorulmaz ve Canbaz, 2023).

Aragtirmalar, deniz kazalarmin ana unsurlarindan birinin personel yorgunlugu oldugunu
gostermektedir (MacDonald, 2006). Ote yandan, gemi sayismm artmasina ragmen, gemi
kazalarinin da son 30 yilda belirgin sekilde azaldigi goriilmektedir (Primorac ve Parunov,
2016). Benzer sekilde, gemilerde galisan personel sayisi da son 60 yilda 6nemli Olcude
azalmistir. 1950°’1i yillarda ortalama 50-60 kisiden olusan gemi personeli, otomasyon
sistemlerinin yaygimlasmasi ve dizayn iyilestirmeleri gibi sebeplerden dolay1r giliniimiizde
ortalama yar1 yartya diismiistiir (MacDonald, 2006). Bu iki durum arasinda bir tutarlilik bulunsa

da herhangi bir korelasyondan bahsedilmemektedir.

Bu c¢aligmanin amaci, 2019 yilindan itibaren artmaya baslayan Tiirk bayrakli dinamik
konumlandirma 6zellikli gemilerin emniyetli sayida personelle donatilmalar1 i¢in, operasyon
tecriibesine sahip yonetim seviyesindeki gemi insanlarinin goriisleri 1s1ginda mevcut
yonergenin kullanilabilirligini sorgulamak ve bir referans olusturmaktir. Konuyla ilgili
konvansiyonel yik gemileriyle ilgili yabanci kaynaklarda benzer ¢alismalar bulunsa da,
dinamik konumlandirma 6zellikli gemilerin kendine 6zgi operasyonel karakteristikleri esas
alinarak yapilmis bir ¢alisma bulunmamaktadir. Bu konuda literatuirdeki en giincel ¢alismalar
ise, son yillarda hiz kazanan ¢esitli seviyelerdeki insansiz sistemlerin entegrasyonundan sonra
insan faktorint ele alan bir gergevede seyretmektedir. Ornegin Johan Schelin, “Manning of
unmanned ships” isimli kitabinda, hukuki altyap1 konusunu islemis (Schelin, 2020), Barbara
Stepien, 2023 yilinda yazdigi makalesinde IMO regiilasyonlarinin, personel donatimi
anlaminda otonom gemilere hazir olup olmadig1 konusunu analiz etmistir (Stepien, 2023).

Fakat an itibariyla teknolojinin geldigi noktada ana hedef her ne kadar tamamen insansiz
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sistemlerin hayata gecirilmesi olsa da, yakin gelecekte daha makul goriinen hedef, insan sayisini
minimum seviyede tutan bir gegis donemidir (Yorulmaz ve Karabulut, 2021). Tim bu
caligmalarda, tam otonom veya insansiz sistemlerin denizcilik sektoriinde kismi agirlik
kazanacagi asamaya kadar gececek olan bir sirenin mevcudiyeti de kabul edilmistir.
Dolayisiyla bu ¢alisma da, mevcut statideki gemilerin, mevcut sistemleriyle, kendi

operasyonlarina devam edecegi gercegi goz Oniine aliarak gerceklestirilmistir.
2. Mevcut Durum

Gemilerin emniyetli asgari gemi insanlariyla donatilmalar1 hususu incelenirken cesitli bayrak
devletlerinin uygulamalar1 arastirilmistir. Bu bayrak devletleri arasinda, vergi kolayligi
sagladiklar1 i¢in sektorde genis bir pazara sahip olan “uygun bayraklar” veya “Flag of
Convenience (FOC)” olarak adlandirilan bayraklar da bulunmaktadir. Burada ¢ikan sonuglar
Tiirk bayrak uygulamalariyla karsilastirilmis ve konvansiyonel kargo gemileri diizenlemeleri

baz alindiginda benzer uygulamalar benimsendigi goriilmiistiir.
2.1. Uluslararas: Statii

Uluslararas1 Denizcilik Orgiitii (IMO), gemilerin yeterli sayida gemi insani ile donatilmalarina
iliskin bir takim prensipler belirlemistir. Bu prensipler resolution A.890(21) Principles of Safe
Manning yonergesiyle bayrak devletlerine, gerekli sertifikasyonu saglama konusunda oneriler
getirme amagli, resolution A.481(XII) yonergesinin yerini alarak 25.11.1999 tarihinde hayata
gecmistir. Bu yonergenin esas aldigi1 temel meseleler, STCW Kod’a istinaden gemilerin seyir
emniyeti, vardiya duzenleri, manevra emniyeti, emniyetli operasyon, cevreye zarar
verilmemesi, gemi insanlarnin sagliklari, tasman yiikiin emniyeti, genel yangm ve yara
savunma hususlar1 ile olasi deniz felaketlerine karsi geminin selametini idame ettirme
yetenekleri olarak siralanmaktadwr. Bu asgari donatim sayilar1 belirlenirken ayrica gemi
insanlarinin, tabi olduklar1 uluslararasi kurallara gore dinlenme saatleri de g6z Oniine

alinmaktadir (IMO, 1999).

Gemi insant asgari donatim sayilari (bundan sonra MSM olarak adlandirilacaktir) dogal olarak
geminin boyutuna ve tipine, ana tahrik ve yardimci makine sistemlerine, ekipmanlara, tasidig1

yiiklere, liman ugraklar1 ve sefer bolgelerine de bagli olarak belirlenmektedir.

RESOLUTION A.890(21), ayrica bu konuda donatan sirketlere de bir sorumluluk vermistir.
Oyle ki, donatan, gerekli goriildiigiinde, bayrak devletine sunulmak iizere yonergede belirtilen

hususlar1 dikkate alan bir MSM 06nerisi sunmakla yiikiimlii sayilabilir.
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Cesitli bayrak devletleri, MSM konusunda farkli yaklagimlar belirlemislerdir. Bu farkli
yaklagimlar gemi tiplerinin tanimlamalarinda daha keskin olabiliyorken, personel donatimmda
birbirine yaklasmaktadirlar. Ornegin Marshall Adalari, MSM konusunda, Mobil A¢ik Deniz
Birimleri (Mobile Offshore Units or MOUs) olarak ayri bir smiflandirma tanimlayarak
konvansiyonel gemilerden ¢ok daha farkli personel gereksinimleri tanimlamistir (RMI, 2021).
Yine ayn1 sekilde Hindistan, kendi sularinda faaliyet gosteren petrol ve gaz platformlarinda ve
bu sahalarda gérev yapan destek unsurlarinda gegerli olmak tizere MSM gereklilikleri ile ilgili

yonerge yaymlamistir (DG India, 2014).
2.2. Ulusal Statu

Tiirkiye Cumhuriyeti Devleti, Tiirk gemi siciline kayitli olsun ya da olmasin, Tiirk bayrakli tiim
gemileri ve bu gemilerde c¢alisanlar1 kapsayacak sekilde “Gemilerin Gemiadamlar1 ile
Donatilmasma Iliskin Y&nerge”nin en son versiyonunu 31.07.2022 tarihinde uygulamaya
koymustur. Bu yOnergeyle birlikte gemi donatani, gemisini personelle donatirken, bu
yoOnergede belirtilen esaslara ve minimum sayilara uymak zorundadir. Yonergede, personel
donatim esaslar1 belirlenirken bir takim basliklar {izerinden ayrim yapildig1 goriilmektedir. Bu
basliklar gemi smiflari, sefer bolgeleri, gemi gross tonaji ve makine giicl olarak belirlenmistir.

Bu basliklar kendi iclerinde de alt basliklara ayrilmaktadir.

Alt basliklarda gemi smiflari; ylik gemileri, yolcu gemileri, hafif yolcu gemileri ve feribotlar,

balik¢1 gemileri, yatlar, hizmet gemileri, palamar boltar1 ve romorkorler olarak,
Sefer bolgeleri; uzak sefer, yakin kiyisal sefer, kabotaj seferi ve liman seferi olarak,
Gemi buytklikleri; 15000 GT, 3000 GT, 1600 GT, 500 GT ve 200 GT olarak,

Makine guicl; 3000 kW, 1500 kW ve 750 kW olarak belirlenirken,

Gemi personeli ise; kaptan ile giiverte zabitleri, giliverte tayfasi, bagsmiihendis ile makine

zabitleri ve makine tayfalar1 olarak ayrilmstir.
2.2.1. Gemi Simiflan

Gemiler, yaptiklar1 operasyonlara gore cesitli siniflara ayrilmaktadr. Tirk hukukuna gore

gemiler asagidaki gibi siniflandirilmaktadir (Denizcilik Genel Midiirliigii, 2023). Bunlar;

- Sivi Halde Dokme Yiik Tastyan Gemiler
- Kuru Dokme YUk Gemileri

- Konteyner Gemileri
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- Ozel Amagh Gemiler

- Genel Yuk Gemileri

- Kuru Yiik Barglar1

- Yolcu Gemileri

- Kruvaziyer Tipi Yolcu Gemileri
- Yatlar

- Ozel Tekneler

- Sportif ve Eglence Amacli Tekneler
- Balik¢1 Gemileri

- Agik Deniz Faaliyet Gemileri

- Romorkdrler

- Hizmet Gemileri

- Gemi Niteligi Tasimayan Deniz Araglar1 olarak gorulmektedir.

Tiirk hukuku, bu basliklar altinda bir¢ok tip tekne tanimlamis olup, mevcut makalenin konusu
olan DP (Dynamic Positioning - Dinamik Konumlandirma) 6zelligi bulunan “agik deniz
gemileri” (Offshore Vessels) i¢in herhangi bir ayri siniflandirma bulunmamaktadir. Fakat bahse
konu gemiler, yukarida siralanan bagsliklarin 3 tanesinin bazi alt tanimlarinda goriilebilmektedir.

Bunlar sirasiyla;
Ozel Amagli Gemiler, A¢ik Deniz Faaliyet Gemileri ve Hizmet Gemileri basliklaridir.

Tirk Bayrak Devleti tarafindan, gemilerin emniyetli minimum personelle donatilmalarina

iliskin kurallara istinaden referans olarak hazirlanmis tablolar asagida gosterilmistir.

54
Denizcilik Arastirmalart Dergisi: Amfora/Journal of Maritime Research: Amphora



Cilt3-Say16-Aralik 2024 / Volume3-lssue6-December 2024

E-ISSN: 2822-504X

Tablo 1. Yk ve Yolcu Gemilerinin Kaptan ve Guverte Zabitleri ile Donatimi (TC UAB,

2002)
. GOREV TANIMI s
GEMI —T— - 2
SEFER RS 2 O elg El 3
BOLGELERI BUYUKLUGU s E = P 5 z
[GT] < | & 5l= -
X e > N
Y UK 15000 GT ve daha blytk 1 1 2 4
UZAK GEMISI | 15000 GT"den kiigiik 1 1 1 3
SEFER YOLCU GT’a bakilmaksizin 1 1 9
GEMISI
3 000 GT ve daha buyik 1 1 1 3
YUK R s
VAKIN GEMISi 500GT - 3000 GT’den kuguk 1 1 2
KIYISAL 500GT dan kiicuk(500 GT harig) 1 1 2
SEFER voLcu 500 GT ve daha biyik 1 1 2 4
GEMISI 500 GT*den kiigik 1 2 3
YUK GEMIis| 500 GT ve daha blyuk 1 1 2
KABOTAJ 1 500 GT*den kicuk 1 1 2
SEFERI YOLCU 500 GT ve daha biiyiik 1 1 1 3
GEMISI 500 GT*den kiigiik 1 1 2
. YUK VEYOL 1600 GT ve daha buyuk 1 1 2
;ﬁ‘ﬁg cu 200-1600 GT’den kiicik 1 1
GEMISI 200 GT"den Kiiilk 1 1

Yukarida verilen tabloda gros tonaj boyutuna gére gemi biyuklukleri, sefer bélgeleri ve 2 adet

gemi tipi lizerinden bir emniyetli donatim c¢izelgesi verilmistir. Buna istinaden, DP 6zellikli

ortalama boyutta bir platform destek gemisi (PSV — Platform Supply Vessel) icin kdprilsti

ekibi 1 adet Kaptan, 1 adet 1.Zabit ve 1 adet Vardiya Zabiti olmak lzere toplam minimum 3

kisiden olusacaktir.
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Tablo 2. Yk ve Yolcu Gemilerinin Kaptan ve Giiverte Tayfalar1 ile Donatimi (TC UAB,
2002)

GOREV TANIMI

GEMI

SEFER BUYUKLUGU

BOLGELERI

[GT]

GUVERTE
TAYFASI

GRUP 1

GUVERTE
TAYFASI

GRUP 2

TOPLAM

UZAK
SEFER

YUK
GEMIisSi

15 000 GT ve daha buyik

3000 GT — 15 000 GT’den kuglk

[l S

500 GT —-3000 GT’den kiiguk

150 GT — 500 GT’den kiiglik

150 GT’den kii¢lik

RININ]W]Ww

YOLCU
GEMIiSi

5 000 GT ve daha buyuk

1600 GT —5 000 GT’den kiiguk

1600 GT den kiiciik

YAKIN
KIYISAL
SEFER

&
KABOTAJ

YUK
GEMIisSi

15 000 GT ve daha buyik

3000 GT — 15 000 GT’den kuglk

500 GT — 3000 GT’den Kiiguk

151 GT — 500 GT’den kiiglik

18 GT — 150 GT’den kiiglik

18 GT’den kiigik

YOLCU

5 000 GT ve daha buyuk

1600 GT —5 000 GT’den kiiglik
1 600 GT’den kiglk

GEMIisi 8
6
3 000 GT ve daha buyuk 2 1
2
1
1

1500 GT — 3000 GT’den kiguk
500 GT — 1 500 GT’den kiguk
150 GT -500 GT’den kiiguk
150 GT’den kugik 1

YUK VE
YOLCU GEMISI/
YOLCU MOTORU

LiMAN
SEFERI

Tablo 2’de, yine ayni smiflandirmalar gozetilerek minimum giiverte tayfasi sayilari
belirlenmigtir. Buna gore yukarida verilen ortalama bir PSV i¢in gereksinim, minimum 3 veya

4 adet giiverte personelinden ibarettir.
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Tablo 3. YUk ve Yolcu Gemilerinin Basmuhendis ve MKk. Zabitleri ile Donatimi (TC UAB,

2002)
GOREV TANIMI
< .
PR . e = T 5 2
SEFER GEMIi YURUTUCU MAKINE GUCU 2) S g
SEFER 2| 2| 2| %
BOLGELERI [KW] 8 < <
ZX | TL| 2% =
D E -~ ~
2 | 2 | 2
= >
12 000 kW ve daha biiyik 1 1 2 4
YUK
> | 750 kw 12000 kWden kigik| 1 1 1
GEMIisSi 50 000 kW’den kiigu 3
UZAK SEFER 750 kW’den kiiclik 1 1 2
YOLCU Butun kW degerlerinde 1 1 2 4
GEMISi
3 000 kW ve daha buyuk 1 1 1 3
YUK 750KW - 3 000 kWden kiigiik 1 1 2
YAKIN GEMIST | 750  kwiden kicik(750kM 1 1 2
KIYISAL haric)
SEFER
YOLCU 750 kW ve daha biiytik 1 1 2 4
GEMISI | 750 kW’den kiigiik 1 2 3
YUK GEMI| 750 kW ve daha biiyiik 1 1 2
KABOTAJ S1 750 kW den kilgik 1 1 2
SEFERI voLcu | 750 kw ve daha biyik 1 1 1 3
GEMISI | 750 kW’den kiiciik 1 1 2
YUK VE 3000 kW ve daha biytk 1 1 2
LIMAN YOLCU 370-3000 kW’ den kiicik 1 1
SEFERI i
GEMISL 1" 370 1w den kiigiik 1 1

Tablo 3, makine zabitleri ile ilgili minimum sayilar1 ihtiva eden bir ¢izelge sunmaktadir.
Buradaki siiflandirma, geminin boyutundan ziyade makine giiciine yoneliktir. Yine 6rnek PSV
gemisi baz alinirsa, 1 adet Bas Miihendis, 1 adet 2.Miihendis ve 1 adet Vardiya Muhendisi,
minimum personel olarak karsimiza ¢ikmaktadir. Fakat, insansiz makine alarm sistemi olan
gemilerde, izin verilen 1 eksiltme ile vardiya miihendisi ihtiyaci ortadan kalkmaktadir (TC
UAB, 2002).
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Tablo 4. YUk ve Yolcu Gemilerinin Makine Tayfalar1 ile Donatimi (TC UAB, 2002)

GOREV TANIMI
SEFER GEMI YURUTUCU MAKINE GUCU ;2 7 S LE 5 i
BOLGELERI [kw] gt sled sl 6
> > ~
S« % <
~F 2l sk &
3 000 kW ve daha buyik 3 1 4
YUK 1500 kW — 3 000 Kw’den kiiglik 2 1 3
GEMIisi 750 kW — 1 500 Kw’den kiiglik 1 2
UZAK 750 kW’den kiiglik 1 1
SEFER 3 000 kW ve daha blyuk 5 3 8
YOLCU 1 500 kW — 3 000 Kw’den kuclk 4 2 6
GEMIisi 750 kW — 1 500 kW’den kiiglik 2 1 3
750 kW’den kiiglik 2 2
3 000 kW ve daha buyuk 3 1 4
YUK 1501 kW — 3 000 kW’den kiiglik 2 1 3
YAKIN GEMIisSi 750 kW — 1 500 kW’den kiigiik 1 2
KIYISAL 750 kW’ den Kigiik 1 1
SEFER
& 3 000 kW ve daha buyik 4 6
KABOTAJ YOLCU 1 500 kW — 3 000 kW’den kuigik 3 5
GEMIisi 750 KW — 1 500 kW’den kiiglik 2 2
750 kW’den kiiguk 1 1 2
. 3000 kW ve daha biytk 2 1 3
i YUK VE 1500 kW-3000 kW’den kigiik 1 1 2
LIMAN YoLCU e
SEFERI o 750 kW — 1 500 Kw’den kiiciik 1 1
GEMISI 750 kW’den kiigik 1 1

Tablo 4, makine tayfasi ile alakali minimum gereksinimleri belirlemektedir. Buna istinaden,
ornek PSV gemisinde, minimum 3 veya 4 adet personel bulunmalidir. Burada yine insansiz

makine alarm sistemi olan gemilerde 1 kisi eksiltme yapilabilmektedir (TC UAB, 2002).
3. Dinamik Konumlandirma Sistemi

Dinamik Konumlandirma Sistemi (veya DP Sistemi), ¢esitli marka ve modellerde Uretilen
kontrol yazilimlar1 vasitasiyla, bir geminin dizaynini esas alan 6zgilin bir matematiksel model
ve Kalman Filtresi isimli metodun kullanilarak, 6z tahrik sistemleri ile gemiyi belli bir

pozisyonda sabit tutmaya yarayan sistemlerdir (Sorensen, Sagatun ve Fossen, 1995). Bu sistem,
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ilk olarak 1960’11 yillarda sondaj ve dalis gemilerinde kullanilmaya baslanmis olsa da (Balchen
et al., 1979), gliniimiide acik denizlerdeki petrol gaz endiistrisi faaliyetleri ile ve yenilenebilir
enerji alaninda kullanilan gemilerde aktif olarak kullanilmaktadir. DP 6zellikli gemiler, DP1,
DP2 ve DP3 olarak 3 sinifa ayrilmaktadir. DP1 sinifinda olan gemiler, tek bir ariza sonucu
pozisyon kaybedebilecekken, DP2 ve DP3 gemiler, yedekli sistemler ihtiva ettiklerinden, tek

bir ariza ile pozisyon kaybina ugramayacak olan gemilerdir (IMO, 2017).
3.1. DP Ozellikli Gemilerde Operasyon Esaslar

DP sistemi olan gemileri igleten sirketlerin, bu operasyonlar1 yapabilmeleri i¢in klas kuruluslar1
diye adlandirilan ve denizcilik sektoriinde teknik standardizasyonu saglayan birimlerden DP
notasyonu almalar1 gerekmektedir. Bu notasyon alinirken, klas kuruluslari geminin bir takim
uluslararas1 standartlara uygun olup olmadigini denetler. Bu standartlar, endiistride yaygin
sekilde yapildigi tizere, ¢esitli kuruluglarin denetleme rejimleriyle de diizenli olarak kontrol
edilmektedir.

Bu standartlardan birisi de, geminin DP operasyonlari ile ilgili rehber bilgilerin oldugu bir
kilavuz hazirlamaktir (IMO, 2017). Bu kilavuz, DP sistemine gegis, sistemin ¢aligma durumu
ve operasyonel limitlerin yaninda, ayn1 zamanda geminin hangi operasyonunda kag¢ kisinin
vardiyada olmasi gerektigi, gemide dinamik konumlandirma operatorii (DPO) ve makine
boliimii i¢in dinamik konumlandirma bakim (DP maintenane) sertifikasina haiz personel sayis1
gibi hususlar1 da belirler. Bu sayisal diizen, geminin ana yapim amaci ve ticari faaliyetinin esas

konusu olan operasyonlarin emniyetli olarak siirdiiriilmesi i¢in zorunluluk teskil etmektedir.

DP2 ve DP3 sinifi gemilerde, tiim sistemlerin yedekli veya birbirlerini ikame edebilecek sekilde
bulunmasinin yaninda, aym sekilde benzer bir rejim operatérler i¢in de bulunmaktadir. Ornegin
DP kontrol istasyonunda (kopriiiistii) teamiil olarak her vardiyada 2 adet DPO bulunmasi esastir
(DPC, 2021). Bunun bir sebebi de, yapilan operasyonlarin genelde ¢ok kritik olmasi1 nedeniyle,
DP operatorliigiiniin durumsal farkindalik ve yiiksek konsantrasyon gerektiren bir ugras

olmasidir.
4. YOntem

Minimum gemi insani sayilari referans ¢aligmasi yapilirken, Turk bayrakli ve DP 6zellikli agik
deniz gemilerinde aktif olarak gorev yapmakta olan Kaptan ve Basmiihendis seviyesindeki 15
gemi insaniyla ¢evrimigi anket doldurma yontemiyle yapilan degerlendirmede saglikli bir veri

elde edilmistir. Cevrimici anket yontemi, gerekli kitleye ulasirken sagladigi bir takim avantajlar
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nedeniyle ¢okca tercih edilen gilivenilir bir yontem olarak ortaya c¢ikmaktadir (Raju ve
Harinarayana, 2016). Anket soru ve cevaplarinda herhangi bir yanlis anlasilmaya mahal
verilmemesi icin, sektérde ortak kullanim dili olan Ingilizce kullanilmistir. Cevrimici ankette
sorular, giiverte, makine ve kuzine boliimii olarak 3 asamada modellenmis, bunun yaninda bir
takim 6zel nitelikli personelin gerekli olup olmadigi konusu sorgulanmistir. Giiverte bolimdi,
gliverte zabitleri ve usta gemici kadrosunu, makine bolimii, makine zabitleri ve yagci
kadrosunu, kuzine bdliimii ise as¢1 ve kamarot kadrosunu kapsamaktadir. Ozel nitelikli personel
olarak da Elektroteknik Zabiti (ETO), Giiverte Lostromosu, Makine Lostromosu ve Saglk

personeli belirlenmistir.
5. Bulgular

Yukarida acgiklandig1 tizere, Tiirk hukukunda, DP gemiler i¢in 6zel bir personel sayisi
tanimlanmamustir. Buna istinaden, s6z gelimi 3200 GT uluslararasi sefer yapan bir platform
destek gemisi (PSV) ile Handysize sinifi bir dokme yiik gemisi, eger otomasyon sistemleri
farklilik gdstermiyorsa, kanuni olarak ayni sayida personelle donatilmalidir. Peki bu rejim,

IMO Resolution A.890(21) yonergesinde tanimlanan gereklilikleri karsilamakta midir?
Degerlendirmenin sonuglar1 asagidaki gibidir.
QUESTION 1: What is the vessel type that you are referencing for this form?

SORU 1: Bu anket igin hangi gemi tipini referans aliyorsunuz?

SHIP TYPES
Drillship
% AHTS
13%
Seismic
4%
PSV/OSV R/S
48% 22%

Grafik 1. Katilimcilarin referans aldiklar1 gemi tipleri
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MPV: Multi Purpose Vessel (Cok Maksatli Gemi)

Drillship: Sondaj Gemisi

AHTS: Anchor Handling Tug Supply (Demir Ellegleme, Rémorkér ve Destek Gemisi)
Seismic: Sismik Arastirma Gemisi

R/S: Research / Survey (Arastirma Gemisi)

PSV: Platform Supply Vessel (Platform Destek Gemisi)

Katilimcilarin, referans aldiklar1 gemi tiplerine bakildiginda, Platform Destek Gemisi (PSV)
oranmin biiyiik cogunlugu teskil ettigi goriilmektedir iIMEAK DTO, 2023). Bu durum, Tiirk
bayrakli filoda bu tip gemilerin dagilimi diisiiniildiiglinde, sayisal agirlik olarak tutarl bir sonug

vermektedir.
QUESTION 2: How many Deck Officers (Chief Off & OOW) should be on board?

SORU 2: Gemide kag adet giiverte zabiti (1.zabit & vardiya zabiti) olmaldr?

DECK OFFICERS

33%
53%

3or4
7%

Grafik 2. Katilimcilara Gore Emniyetli Asgari Gliverte Zabiti (1.zabit & vardiya zabiti) sayisi

Ortaya ¢ikan sonuglarin giiverte departman ile ilgili verilerine bakildiginda, 6rneklem grubun
%53’0, gliverte zabiti olarak (l.zabit ve vardiya zabiti) olarak 3 kisi’yi yeterli buldugu

goriilmiistiir. Daha Once belirtildigi tlizere DP operasyonlarmm kopriiiistii  vardiya
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dizenlemelerinde tek vardiyada 2 kisinin bulunmasi elzem oldugundan, katilimcilarin
cogunlugunun (%53), zabitlerin yaninda Kaptan’in da vardiya diizenine dahil olmasi seklinde

bir organizasyon ongordiigii anlasilmaktadir.
QUESTION 3: How many DPQO's should be on board

SORU 3: Gemide kag¢ adet DPO olmalidir?

DPO

7%

33%

3
7%

Grafik 3. Katilimcilara Gore Emniyetli Asgari DPO Sayisi

Grafik 3, dinamik konumlandirma operatdrii sayisini tespit etmek i¢in sorulan soruya verilen
cevaplar1 gostermektedir. Katilimcilarin yarisindan fazlasi (%53), gemide 4 adet DPO
bulunmasinin gerektigi diisiincesindedir. Bu sonuglar, grafik 2°de goriilen sonuclarla birlikte
okundugunda, giiverte zabiti va kaptanlarin hepsinin ayn1 zamanda dinamik konumlandirma

operatOrii olarak da gorev yapmalar1 hususu 6ne ¢ikmaktadir.
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QUESTION 4: Is there any additional bridge crew needed? If yes, please specify.

SORU 4: Gemide ilave bir kopriiiistii personeli olmali midir, cevap evet ise liitfen

detaylandiriniz?

ADDITIONAL BRIDGE CREW

Cadet or Trainee
13%

Not Necessary
87%

Grafik 4. Katilimcilara Gore Gerekli Ilave Kopriiiistii Personeli

4. soruda, katilmecilarim ilave kopriisiiti personeline ihtiya¢ olup olmadigi konusunda
goriislerine bagvurulmustur. Grafikte goriilecegi tizere biiyiik ¢ogunluk (%87), herhangi bir

ilave personele gerek olmadig: seklinde fikir belirtmistir.

Ankette sorulan ilk 4 soru, gemideki kopriilistii organizasyonunun sayisal olarak belirlenmesi
amaciyla kurgulanmis sorulardir. Grafiklerden de anlagilacag: iizere, katilimcilar, kopriitistii

vardiya diizenlemesinde biiyiik dl¢iide birbirleriyle uyusmaktadirlar.
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QUESTION 5: How many Engineers (1st. Eng & 2nd. Eng) should be on board?

SORU 5: Gemide kag¢ adet miithendis (2.miihendis & 3.miihendis) olmalidur?

ENGINEERS

29%

50%

Grafik 5. Katilimcilara Gore Emniyetli Asgari Mihendis (2. mihendis & makine zabiti)

Sayisi

Katilimeilarin %50’si, makine boliimii i¢in bagmithendis disinda 2 miithendis olmasini yeterli
bulurken %29’u, basmiihendis haricinde 3 adet mihendis olmasi gerektigini
degerlendirmektedir. Bu veriyi baz alarak, bazi gemilerde goriilen bagmiihendisin makine
vardiya diizenine dahil olmasi seklindeki uygulamanin, katilimcilar tarafindan emniyetli

goriilmedigi anlagilmaktadir.
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QUESTION 6: Do you feel that an ETO should be on board?

SORU 6: Gemide Elektroteknik Zabiti bulunmali midir?

ETO

No
0%

Yes
100%

Grafik 6. Katilimcilara Gore ETO Yeterlilikli Bir Zabitin Gerekli Olup Olmadigi

Elektroteknik zabiti, gemide elektrik ve elektronik cihazlarin bakim tutumundan, bu
ekipmanlarin arizalarinin tespiti ve bu arizalarin giderilmesinden sorumlu olan gemi
personelidir. Dinamik konumlandirma sistemi, bir¢ok elektronik elemente sahip komplike bir
sistem oldugundan dolay1 bu personelin gemide bulundurulmasi hususu, katilimecilarin tamami

tarafindan gerekli goriilmiistiir.
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QUESTION 7: Do you feel that an Bosun should be on board?

SORU 7: Gemide Giiverte Lostromosu bulunmali midir?

BOSUN

Grafik 7. Katilimcilara GOre Gv. Lostromosu Yeterlilikli Bir Personelin Gerekli Olup

Olmadig1

Giiverte lostromosu, giiverte tayfasinin sevk ve idaresinde 1.Zabit’e yardimci olan, bilgi ve

tecriibe olarak diger gemicilerden daha nitelikli bir gemi insanidir. Katilimcilarin yine biiyiik

cogunlugu, bu pozisyonunun gerekli oldugu kanisindadir.
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QUESTION 8: How many deck crew (AB / OS) should be on board?

SORU 8: Gemide kag adet giiverte tayfast bulunmalidir?

DECK CREW

80%

Grafik 8. Katilimcilara Gore Emniyetli Asgari Glverte Personeli (Usta Gemici / Gemici)

Sayis1

Grafik 8’de, giiverte tayfast minimum personel sayisi ile alakali veri yer almaktadir.
Katilimcilarn bityiik ¢ogunlugu 4 kisinin bu kadro i¢in yeterli oldugu kanisindadir. A¢ik deniz
gemilerinde tiim operasyonlarn 2 vardiya seklinde dondiigii goéz Oniline alindiginda,
katilimcilar, 4 kisilik toplam say1 ile, giiverte operasyonlari i¢in de her vardiyada en az 2 kisilik

bir ekibi emniyetli olarak degerlendirmislerdir.
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QUESTION 9: Do you feel that a Fitter should be on board?

SORU 9: Gemide Kaynakg¢t bulunmali midur?

FITTER
No

7%

Yes
93%

Grafik 9. Katilimcilara GOre Kaynake1 Yeterlilikli Bir Personelin Gerekli Olup Olmadig:

Kaynakg1, gemide ortaya ¢ikan kaynak, torna vb. teknik isleri fiili olarak yapan gemi insanidir.

Katilimcilarmn biiyiik cogunlugu bu pozisyonun gerekli oldugunu teyit etmistir.
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QUESTION 10: How many engine crew (Oiler) should be on board?

SORU 10: Gemide kag adet makine tayfasi bulunmalidir?

ENGINE CREW

7%

33%

60%

Grafik 10. Katilimcilara Gore Emniyetli Asgari Makine Personeli (Yagc1 / Usta Makine
Personeli) Sayisi

Grafik 10’da ortaya ¢ikan sonuclara gore katilimcilarin %60°1 2 adet makine tayfasim yeterli
gormekte, bu da makine tayfasini1 sadece vardiya diizenine dahil etme seklinde bir anlayis

oldugunu gostermektedir.
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QUESTION 11: How many cook should be on board?

SORU 11: Gemide kac adet as¢t bulunmalidir?

COOK

53%
33%

Grafik 11. Katilimcilara Gore Asgari Asci Sayisi

TC Ulastrma ve Altyap1 Bakanligi tarafindan yaymlanan “Gemilerin Gemiadamlariyla
Donatilmalarina Iliskin Y6nerge nin, gemi insanlarini gérev anlamimnda tanimlayan 5.maddenin
F bendinde yer alan asc1 kadrosu, “diger ¢alisanlar” sinifinda gosterilmis ve istihdam sartlari,
uluslararas1 yonergelere atif yapilarak donatan iizerine birakilmistir. Katilimcilarin %531, as¢1
kadrosununda 1 kisiyi, %33’i ise 2 kisiyi olarak yeterli gérmektedir. . Burada, siiphesiz
geminin operasyonel karakteristigi daha fazla 6nem kazanmaktadir. S6z gelimi, 24 saat esasia
dayal1 operasyon yapan bir a¢ik deniz gemisinde, tiim partiler (sdrvey, su alt1 robotu ekibi vb.)
2 vardiya lizerinden siirekli bir ¢aligma halindedir. Dolayisiyla gemideki tiim ¢alisanlar gibi,
mutfak ekibi de vardiyali bir sistemde ¢alisabilmekte, buna istinaden en az 2 eleman ihtiyaci

dogabilmektedir.
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QUESTION 12: How many Stewards (or Messman) should be on board?

SORU 12: Gemide kag adet kamarot bulunmalidir?

STEWARD

Not Necessarry
27%

27%

1
33%

Grafik 12. Katilimcilara Gore Asgari Kamarot Sayisi

Grafik 12’de gosterilen kamarot gorevi, ascilarla benzer bir durum arz etmektedir. Burada

katilimeilar, yukarida goriilecegi lizere benzer agirliklarda bir dagilim gdstermislerdir.
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QUESTION 12: Do you feel that a Medic should be on board?

SORU 12: Gemide saghk personeli bulunmali mudir?

MEDIC

No
40%

Yes
60%

Grafik 13. Katilimcilara Gore Saglik Personelinin Gerekli Olup Olmadigi

Saglik personeli istihdami, Gemilerin Gemiadamlariyla Donatilmalarma Iliskin Y&nerge’de
acik bir sekilde tanimlanmistir. Bu tanimlamaya istinaden 100 kisiden fazla kisi tasiyan ve 3
giinden fazla sefer yapan gemilerde doktor kadrosu zorunlu tutulmustur. Bu kadronun agik

deniz gemilerindeki gerekliligiyle alakali katilimeilarm ikiye ayrildigi gozlemlenmistir.
6. Tartisma ve Sonuc¢

Gemilerin asgari personelle donatilmasi, halihazirda Ulastirma ve Altyapi1 Bakanligi’nin
talimatlarina istinaden yapilmaktadir. Peki bu yonerge dinamik konumlandirma 6zellikli agik
deniz gemileri i¢in uygun mudur? Sorunun cevabi aranirken, bahse konu gemilerin operasyonel
karakteristigi incelenmelidir. Mevcut yonergede gemi siiflandirmasi, yiik ve yolcu gemileri
olarak ikiye ayrilmaktadir. Bu siniflandirmalar halihazirda dinamik konumlandirma 6zellikli
acik deniz gemilerini tanimlamada yetersiz kalmaktadir. Ornegin bu tarz gemiler, projeler
sirasinda gemi personeli olmayan sorvey ekiplerini de barindirabilmektedir. Bu kisiler, her ne

kadar ag¢ik deniz gemilerini yolcu gemisi kategorisine sokmuyor olsa da, bahse konu gemilerin
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yiik tasima amaci glitmiiyor olmalari, bu gemileri yiik gemisi sinifindan da uzaklagtirmaktadir.
Dolayisiyla, asgari personel sayilari belirlenirken, bu gemilerin kendine 06zgii bir

smiflandirmaya tabi olmalar1 elzem olarak degerlendirilmektedir.

Acik deniz gemileri, platform destek, demir ellecleme, su alt1 insaat, bakim ve kesif faaliyetleri
ile a¢ik deniz sondaji ve muhtelif bilimsel faaliyetler icra edebilmektedir. Bu gemilerde yonetim
kadrosunda aktif olarak gorev yapan kaptan ve bagsmiihendislerden olusan 6rneklemle yapilan
cevrimigi anket c¢alismasi sonucunda toplanan veri ile, saha tecriibeleri asgari personel

donatiminda kullanilabilir bir faktor hale gelmistir.

Bu veriler 1s1¢mda, dinamik konumlandirma 6zellikli agik deniz gemilerinde asgari personel
sayilar1 belirlenirken, giiverte zabitlerinin en az 2 tanesinin dinamik konumlandirma operatorii
yeterlikli personel olarak zorunlu kilinmasi ve gemici kadrosunun 4 kisiden olusmasi1 emniyetli
operasyon icin gerekli gorilmektedir. Makine bélimiinde, insansiz makine sistemi (UMS —
Unmanned Machinery Space) 0zellikli makine dairesi olsa bile herhangi bir eksiltmeye tabi
olmadan, Bagmiihendis harici 2 zabit ve usta makine personeli olarak 2 personelin bulunmasi
emniyetli olarak gorilmektedir. Ilave kadro olarak, ETO, giverte lostromosu ve makine
lostromosu kadrosunun da haricen zorunlu tutulmasinin emniyetli oldugu sonucu ortaya
cikmaktadir. Saglik personeli belirlenirken ise, geminin operayonel durumu goz Oniine
almmalidir. Bu veriler, dinamik konumlandirma 6zellikli agik deniz gemilerinin asgari personel
donatimu ile ilgili konuya dair bir kap1 aralama fonksiyonuna sahip olsa da bilimsel veriler
1s5181nda yonergede yapilabilecek olan giincelleme 6ncesi, gemi donatanlarinin da dahil edildigi
daha genis katilimli bir 6rneklem iizerinde calisma yapmanin daha isabetli olacagi

degerlendirilmektedir.
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Ozet:

Kdresel ticarete konu olan mallarin tasinmasinda siiphesiz deniz tagimaciligi ilk sirada gelmektedir.
Deniz tagimaciligi 6lgek ekonomisi agisindan diisiiniildiigiinde diger tasima tiirlerine gére avantajl ol-
masina ragmen dogasi geregi igerisinde pek ¢ok risk barindirmaktadir. Bu riskler can, mal ve gevre
giivenligini tehdit etmektedir. Insan hatasi, makine arizasi, ¢evresel kosullar gibi baslica sebepler
nedeniyle cesitli gemi kazalar1 yaganmaktadir. Yasanan kazalar gemi ve yiik ile ilgili hasar ve kayiplara
neden olabilecegi gibi ¢evre kirliligi, personelin yaralanmasi ve 6liimiine de sebep olabilmektedir.
Baglica kaza tiirleri, ¢atma, karaya oturma, yangin/patlama, makine arizasi, batma/yan yatma,
stirliklenme olarak siniflandirlabilir. Raporlar incelendiginde bu kaza tiirleri arasinda ilk sirada gatma,
ikinci sirada ise karaya oturma gelmektedir. Calisma kapsaminda, ilk olarak Avrupa Deniz Emniyet
Ajansi (European Marititme Safety Agency (EMSA)), Ulastirma Denizcilik ve Haberlesme Bakanlig
(UDHB), Japon Transport Safety Board (JTSB), Bahama Maritime Authority (BMA) raporlar ve lit-
eratiir incelenerek igerik analizi yapilmistir. Sonraki asamada elde edilen gostergelere Hata Agaci Ana-
lizi (Fault Tree Analysis (FTA)) yontemi uygulanarak kok sebeplere inilmistir. FTA sonucunda kdk
sebeplerin basinda insan hatasi, meteorolojik kosullar ve makine arizasinin geldigi goriilmiistiir.
Calismanin sonucunda karaya oturma kaza tiiriinde risk faktorleri simiflandirilmis ve istatiksel olarak
degerlendirilmistir.

Anahtar Kelimeler: Denizyolu Tasimaciligi, Gemi Kazalar1, Karaya Oturma, Risk Faktorleri.
Abstract:

Maritime transport undoubtedly comes first in the transport of goods subject to global trade. Despite the
advantages of maritime transport in terms of economies of scale, the inherent nature of this mode of
transportation introduces a number of risks. Such risks have the potential to endanger human life, prop-
erty, and the environment. A variety of maritime accidents can be attributed to a number of factors,
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including human error, mechanical failure and environmental conditions. Such incidents may result in
damage and losses pertaining to the vessel and cargo, in addition to environmental contamination, injury,
and even death of personnel. The principal categories of maritime accidents can be classified as follows:
collisions, groundings, fires and explosions, machinery failure, sinking or shearing, and drifting. A re-
view of the available data reveals that collisions represent the most common type of accident, followed
by groundings. In the initial phase of the study, the European Maritime Safety Agency (EMSA), the
Ministry of Transport, Maritime Affairs and Communications, the Japan Transport Safety Board
(JTSB), and the Bahama Maritime Authority (BMA) reports and literature were subjected to analysis
through content analysis. In the subsequent phase, the Fault Tree Analysis (FTA) methodology was
employed to examine the identified indicators and ascertain the underlying root causes. The FTA re-
vealed that human error, meteorological conditions and machinery failure were the primary root causes.
The study yielded a categorisation and statistical evaluation of the risk factors associated with grounding
accidents.

Keywords: Maritime Transportation, Ship Accidents, Grounding, Risk Factors.

1. Introduction

When sea transport is evaluated among other transport methods, it is the most preferred type of
transport in world trade due to its advantages such as carrying more cargo at one time and
tonnes/mile. The global commercial goods transportation sector plays a pivotal role in facilitat-
ing the efficient intercontinental movement of bulk solids and raw material products (Efecan,
2023). In addition, 90% of the transport needs of people in order to meet their needs are pro-
vided by sea (Usluer, 2022; Arican and Unal, 2023). During this transport activity, the opera-
tional processes of ships involve a number of risks when meteorological conditions, ship mate-
rial condition and crew's knowledge level, i.e. human influence, are added (Ozbag, Arican and
Aydin, 2023). These risks pose a serious threat to human life, property, and the environment
(Arican, Arslan and Unal, 2023). If the risks, which are tried to be categorised under various
main headings, come together, an accident is inevitable. For this reason, safety takes the first
place in the maritime sector in order to avoid undesirable consequences. Efforts to ensure safety
can be achieved by correctly identifying the risks and analysing them with appropriate methods.
In order to reduce the risks, when approached from an inductive point of view, a ship crew
working as a team becomes an important factor. Ship owner, master, crew members, harbour
personnel are part of this team and they should take measures to reduce risk factors. Implemen-
tation of planned maintenance to the existing systems/devices on board in a timely manner,
familiarisation of the personnel with emergency conditions, preparation of navigation plans
taking into account meteorological conditions may be among the measures to be taken consid-

ering the maritime accidents experienced.
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In this study, researches and studies have been carried out on the accident type of grounding of
ships. In this context, it is aimed to contribute to the literature in terms of determining the cause
of the accident by making error types and analyses. As a result of the determined error rates, it
is aimed to draw the attention of the maritime sector to reduce the causes of accidents. Based
on the random sampling method, 20 types of grounding accidents were analysed. The reason
for choosing this sampling method is to evaluate the types of grounding accidents uncondition-
ally and concretely without depending on a specific geography and ship type. With random
sampling, 20 accident reports were analysed without being bound to a specific year and geog-
raphy. Fault tree analyses were performed with the causes of the accidents. With the fault tree
method, the fault types obtained from the accident reports were determined and analysed with
mathematical methods. The fault tree analysis method was determined for this study because it
contains qualitative and quantitative methods. In the maritime sector, the fault tree method has
been used in many subjects such as the analysis of injuries in port operations (Kuzu, Yunus and
Arslan, 2018), another accident analysis, the analysis of accidents in tanker terminals (Arslan,
Zorba and Stevak, 2017). It is a method used effectively in risk analysis and determination of
error rates. The error rates were determined after the examined accident reports and fault tree
analysis. It is aimed to draw attention to the problem areas and to provide solutions to the liter-

ature and the maritime sector within the scope of the determined error rates.

Marine accidents are defined as death, injury or man overboard, damage or loss of the ship,
sinking, grounding, collision and environmental pollution caused by ships (UDHB, 2014).
There are international institutions, national organisations and forums to investigate maritime
accidents. Some of these organisations include “The Marine Accident Investigators' Interna-
tional Forum (MAIIF)”, which aims to increase maritime safety by reducing environmental
pollution as a result of the evaluation of experiences and ideas. As another organisation, “The
International Maritime Organisation (IMO)”, which dates back to 1948 and was established by
the United Nations, plays an important role in the prevention of marine pollution and the super-
vision of the maritime sector. “The European Maritime Safety Agency (EMSA)”, an institution
of the European Union, aims to reduce the risk of marine accidents, marine pollution from ships

and loss of human life at sea (Kuleyin and Aytekin, 2015).
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Within the scope of the analysis of ship accidents by years, the accident analysis report pub-
lished by EMSA in 2023 was examined. When the accidents between 2014 and 2023 are ana-
lysed, it is seen that 2022 is a positive year in terms of reducing most of the accident indicators.
Accident indicators consist of lost ships, deaths and injuries after the incidents. A total of 2510
marine casualties and incidents were reported in 2022. In the current situation, it is seen that
182 maritime accidents have decreased compared to 2021 and 84 compared to 2020. Between
2014 and 2022, a total of 23814 incidents were reported and the annual average number of
incidents was determined as 2646. For this reason, 2022 was a year in which both the average
number of accidents/incidents and marine incidents decreased. In 2022, the number of vessels
involved in 2701 accidents and incidents decreased by 212 vessels compared to 2021 and 94
vessels compared to 2020. In 2022, 6 ships were lost, 524 ships were damaged, 180 ships were
deemed unfit to proceed, 603 ships required shore assistance, 330 ships required towing, 17
ships were abandoned and 296 Search and Rescue (SAR) operations were conducted. When all
these figures are compared to previous years, it is seen that ship accidents have decreased. There
has been a significant decrease in the number of reported pollution since 2019. In 2022, total
pollution was reduced, with fewer emissions released into the air and a significant reduction in
pollution from cargo (EMSA, 2023).

Considering the stages of the voyage in which marine casualties or accidents occurred, the low-
est average was ‘Departure’ with 8.3%, while the highest average was observed during naviga-
tion with 44%. The situations in which the ship was not underway, anchored or in harbour took
place after the accidents during navigation with a rate of 21.4%. The distribution of the acci-

dents according to years and in which situation they occurred are given in Figure 1.
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Figure 1. Maritime Accidents and Incidents by Segments of the Navigation Phase (EMSA,
2023).

2. Risk Factors in Maritime Transport

Although maritime transport has a lower accident rate compared to other transport methods, the
risky activities in this method can cause irreparable loss of life and property. Marine accidents
can be generally classified as collision, grounding, fire and flooding. Due to the fact that mari-
time transport is more preferred today, a field of research and law called Collision Law has
been established in order to reduce the risks to the environment, ships and cargoes due to inten-
sified maritime traffic (Gurel, 2022). According to Article 1286 of the Turkish Commercial
Code, collisionis divided into two typesas direct or indirect collision. Direct collision is defined
as the collision of two or more ships, while indirect collision is classified as the damage to
another ship or its personnel as a result of the ship's manoeuvring or being in the harbour, not
obeying the navigation rules. According to the two different types of collision, post-accident
sanctions vary. Collision is a situation where a ship collides with another ship, a floating object
on the sea surface or a fixed object. Collision accidents may occur due to electronic or mechan-
ical failures in ship systems and devices, non-compliance with international rules, human error

due to lack of knowledge or inexperience, and adverse weather conditions (MEB, 2015).

The type of grounding accident is the situation where the ship contacts the heel or sits on the
seabed and loses its mobility due to the main reasons such as incorrect hull calculation of the
distance from the water cut line to the keel, incorrect navigation plan or entering shallow waters.
As a result of grounding, the ship may encounter situations such as tearing of the hull under the

water cut, perforation of the balance tanks and the ship may become unusable.

With the formation of oxygen, flammable material and temperature environment, a fire envi-
ronment is formed in ships (Bilgili, 2005). Although the formation of fires as a result of gas
accumulation is mostly observed due to the compartmentalised structure, today, with the wide-
spread use of electric vehicles, fires caused by electric vehicles are increasing, especially on
Ro-Ro ships. Since the cooling and intervention of battery cells is not sufficient in the ship
environment, such fires have been increasing in the maritime sector in recent years and it has
been observed that the destructive effect is quite high. The European Union and the Interna-
tional Maritime Organisation continue to work on new regulations and sanctions on this issue
(Ozkan, 2023).
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Capsizing is the situation where water is taken into the decks of the ship from the pierced hull
or balance tanks after the damage to the keel lines of the ships or hard grounding. In severe
weather conditions, even if there is no damage to the hull, capsizing occurs as a result of the

decks remaining in water.
3. Method

In the study, the reports of organisations such as UDHB, JTSB, BMA on ship accidents were
examined and a content analysis was conducted by taking into account the accidents resulting
in grounding. Content analysis is a qualitative research method that enables the analysis of
many materials such as texts, articles, thesis studies, sample accidents/incidents within the
scope of rules in order to reach measurable, objective and verifiable information (Metin and
Unal, 2022). Content analysis, which is one of the qualitative research methods among the re-
liable methods, saves time for researchers and reaches simple results as a result of the analysis
(Karakurt and Ozay, 2022). With the content analysis method, after the accidents were analysed
in depth, the way in which they examined the integrity of the event was examined. In this way,
the analysed data were evaluated and the reasons that would affect the occurrence of the inci-
dent were classified. In this context, the universe of the study consisted of accidents related to
grounding between 2010-2024. Within this universe, 20 grounding accidents were selected by
random sampling. In the context of research and study, a collection of elements and units se-
lected by a specific method and representing the general subject is referred to as a sample (Ural
and Kilig, 2021). In the next stage, ‘Fault Tree Analaysis (FTA)’ method, which provides the
opportunity to utilise qualitative and quantitative data from risk assessment methods, was used.
Fault tree method (FTA) was preferred because it is suitable for the subject of the study and the
measures taken for the occurrence or non-occurrence of the situation considered as a peak event

can be analysed in detail.
3.1. Fault Tree Analysis (FTA)

Fault Tree Analysis is a type of analysis in which qualitative and quantitative methods are used.
There are various stages in creating and calculating the fault tree for the analysis (Erdogan and
Erarslan, 2021). Fault tree analysis method is an effective method to ensure system security. It
is an effective method in terms of finding the probability of an undesirable situation occurring
in the current situation and the root causes that cause this situation. The fault tree analysis
method is a risk analysis method in which the root causes that cause adverse events to occur are
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presented graphically by combining various sequential and parallel events (Ak and Zorluer,

2022). It can be considered as a comprehensive visualisation of the deductive method.

The risk analysis method, which was developed by various communication companies in 1962
and later developed by Boeing as a qualitative and quantitative analysis technique, became
widespread after 1970 and has become the most preferred method today. The fault tree method,
which is shaped by logical diagrams, shows the relationship between system failures. The pro-
cess, which starts by considering a faulty situation, accidents or an undesirable situation as the
main event, examines the different components of the problem by considering them as the main
event (Erdogan and Erarslan, 2021; Ozkilig, 2005).

In fault tree risk analysis, after the problem, problem or event to be solved is determined, the
peak event should be determined. The peak event refers to undesirable situations in the system.
The causes that may cause or be thought to cause these situations are associated with both the
peak event and each other and a fault tree is created with the logic gates used in the fault tree
method. If there are sub-causes of the causes associated with the peak events, the fault tree
structure is expanded by adding logic gates. The event subject handled in the fault tree, that is,
the basic events that may cause the peak event, are determined and added to the tree structure.
A basic event is an event that occurs without any other cause other than itself. The tree is com-
pleted by identifying all basic events involving risk. In the fault tree, calculations are started
from the bottom and proceed upwards. The main connection gate is mostly made using AND
and OR gates. All other gates are special cases of AND and OR gates. The connection gates
used in the fault tree method are shown in Tables 1 and 2 (Ak and Zorluer, 2022). In this study,
fault tree risk analysis method is preferred because it provides simple methods for understand-
ing the faults and facilitates the solution, it is effective in improving the understanding of the
problem due to the cause and effect relationship, and it saves resources and time because it is

easily adaptable to continuous updates.

Table 1. Gates and Symbols Used in Fault Tree Risk Analysis Method (Ak and Zorluer,
2022; Vesely, Dugan, Fragola, Minarick and Railsback, 2002).

Event Symbols

Basic (Simple) Event: A basic event that does not require develop-
ment
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Situational Event: The existence of specific conditions and con-
straints that pertain to the utilisation of logic gates (in conjunction
with ‘preempt’ and ‘prioritise and’ gates).

Undeveloped Event: An event that cannot be developed further due to
an inadequate outcome or a lack of available information.

External Event: Event expected to occur

Gate Symbols

AND - Output fault occurs if all of the input faults occur

L D

OR - Output fault occurs if at least one of the input faults occurs

Combination Gate: An output error will occur if n of the input errors
occur.

Table 2. Gates and Symbols Used in Fault Tree Risk Analysis Method (Ak and Zorluer,

2022; Vesely et al., 2002).

Gate Symbols

EXCLUSIVE OR - Output fault occurs if exactly one of the input

faults occurs

PRIORITY AND - Output fault occurs if all of the input faults occur in a
specific sequence (the sequence is represented by a CONDITIONING
EVENT drawn to the right of the gate}

INHIBIT - Output fault occurs if the (single} input fault occurs in the
presence of an enabling condition (the enabling condition is represented
by a CONDITIONING EVENT drawn to the right of the gate}

Transfer Symbols

TRANSFER IN - Indicates that the tree is developed further at the oc-
currence of the corresponding TRANSFER OUT (e.g., on

another page)

> D> ODD

TRANSFER OUT - Indicates that this portion of the tree must be at-
tached at the corresponding TRANSFER IN
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Firstly, the problem area that will replace the main event is determined. In this way, the factors

causing the main event are limited and the main branches of the fault tree are started to be

formed. The fault tree is created using the gate and event symbols used in Tables 1 and 2. Then,

the probability calculation ofthe tree created by using ‘Booleon Mathematics’, which gives the

fault tree the feature of being quantitative, is calculated within the scope of statistical data. The

values calculated as a result of this mathematical method are classified and the results are eval-

uated. Possible problem areas and deficiencies or weaknesses of related events are determined.

In general, by statistically determining the problem areas of the main event in this way, the

effective cause of the occurrence of the main event is determined and it is ensured to focus on

the solution of this problem. The frequently used rules of Booleon Mathematics are given in

the table (Ak and Zorluer, 2022).

Table 3. Booleon Mathematics Rules (Ak and Zorluer, 2022).

Define

Rule

Commutative Rule

la. X*Y =YX
1b. X+Y = Y+X

Associative Rule

2a. X+(Y*Z) = (X*Y)*Z
2b. X+(Y+Z) = (X+Y)+Z

Distributive Rule

3a. Xo(Y+Z) = XeY+XZ
Xe(Y+Z) = XY+XZ
3b. X+YZ = (X+Y)«(X+Z2)

Idempotent Rule

4a. XX =X
4b. X+X =X

Absorption Rule

5a. Xo(X+Y) = X
5b. X+X+Y = X

De'Morgan's theorem

6a. (X*Y)' = X+Y'
6b. (X+Y)' = XY

When using the AND gate, the data of the events in which it is used are written horizontally in

the matrices created and the data are multiplied with each other and transferred to the upper

gate. When the OR gate is used, the calculation is made with the result of the sum of the sub-
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events in the use of the gate and the data is written vertically to the matrix in the part where this

gate is used. An example fault tree application is shown in Figure 2.

0
0 N
() 0
° ©

Figure 2. Example Fault Tree Application.
T4=A.B (1)
T3=B+C (2)
T1=A+T3=A+(B+C) (3)
T2=C+T4=C+(A.B) (4)
T=T1+T2=(A+B+C).[C+(A.B)] (5)
T=(A+B+C).C+(A+B+C) (6)
T=A.C+B.C+C+A.B+A.B+C.A.B (7)
T=C+A.B (8)

The calculations made within the scope of the sample fault tree study are indicated with
relations. As a result of the calculations, relation number 8 is obtained. In this context, the

finalised reduced fault tree view is shown in Figure 3.
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Figure 3. Reduced Fault Tree

4. Application

In the study, the data obtained through content analysis regarding grounding, which is one of
the most prevalent types of maritime accidents, was organized and presented in tabular form.
Ship names and information were not given in the table, instead “Ship-1, Ship-2, ...” were used.
Accidents that resulted in grounding of ships due to various reasons were analysed and content
analysis was conducted on Ship-1(UDHB, 2011), Ship-2 (UDHB, 2016), Ship-3 (UDHB,
2015), Ship-4 (UDHB, 2011), Ship-5 (UDHB, 2016), Ship-6 (JTSB, 2015), Ship-7 (JTSB,
2017), Ship-8 (JTSB, 2017), Ship-9 (JTSB, 2018), Ship-10 (JTSB, 2021), Ship-11 (JTSB,
2022), Ship-12 (JTSB, 2023), Ship-13 (JTSB, 2024), Ship-14 (BMA, 2017), Ship-15 (BMA,
2018), Ship-16 (DTO, 2017), Ship-17 (URL-2, 2015), Ship-18 (URL-1, 2024), Ship-19 (URL-
3, 2023) and Ship-20 (UDHB, 2017). Within the scope of the analysis, information about the
accident date, ship condition, personnel injuries and losses, environmental pollution and type

of failure are given in Table 4.

Table 4. Analysis of the Accidents Investigated in the Study.

. . Personnel .
Ship Accident Date/ . Environmental .
. .. Injuries ) Type of Failure
Name Ship Condition Pollution
and Losses

Ship-1 2011/ Anchored - - Meteorological Conditions
Ship-2 2015/ Underway - - Meteorological Conditions
Ship-3 2012/ Underway 2 Dead - Meteorological Conditions
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Ship-4 2010/ Anchored 1 Dead Meteorological Conditions

Ship-5 2014/ Underway - Human Error

Ship-6 2014/ Underway - Human Error

Ship-7 2016/ Underway - Human Error

Ship-8 2017/ Underway - Engine Failure/Meteorolog-
ical Conditions

Ship-9 2017/ Underway - Engine Failure/Meteorolog-
ical Conditions

Ship-10 2019/ Underway - Human Error

Ship-11 2020/ Underway 1 Injured Engine Failure/Meteorolog-
ical Conditions

Ship-12 2020/ Underway - Human Error

Ship-13 2023/ Underway - Meteorological Conditions

Ship-14 2017/ Underway - Human Error

Ship-15 2018/ Underway - Human Error

Ship-16 2015/ Underway - Human Error

Ship-17 2015/ Anchored - Meteorological Conditions

Ship-18 2024/ Underway - Engine Failure

Ship-19 2023/ Underway - Engine Failure

Ship-20 2017 Underway - Human Error

4.1. Fault Tree Analysis Application

As a result of the accident reports analysed and the literature research, the fault tree diagram

formed by the main and intermediate causes of grounding of the ships is shown in Figure 8.
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The main factors causing accidents were determined as human error, deficiencies in deck equip-
ment, environmental factors and technical failures. Each main factor was analysed and calcu-
lated and the probability values are presented in Table 6. In the analyses, the probability of
occurrence of each intermediate factor affects the probability of occurrence of the main factors.
Among all ship accidents, since the causal factors of grounding accidents are different in each
case and they are a series of causes that affect each other, a way of calculating the probability
by dividing a factor causing grounding by the total number of cases was not preferred (Erdogan
and Erarslan, 2021). In this study, the probabilities of the intermediate factors were determined
with the Probability Scale shown in Table 5, which is preferred as a reliable method and has
been proven to be usable in various scientific studies. At the same time, according to the Japa-
nese Transport Safety Board (JTSB) data, it was determined that 33 of the 99 marine accidents
reported in the first 3 months of 2024 were of the grounding type (JTSB, 2024). In this context,
calculations were made by taking into account the values specified in the probability scale since

various factors are effective in this type of accident.

Table 5. Probability Scale (Ak and Zorluer, 2022).

Probability Frequency of Realisation
1in 10 cases Very Often

1in 100 cases Often

1in 1000 cases Sparse

1in 10000 cases Very Little

1in 100000 cases Rarely

1in 1000000 cases Very Rarely
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Decisions the Personnel in K/U Shift DCOT Rules Failing to Fulfil Their
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Excessive Shift Duration Personal Problems Fatigue/ Insomnia Assigning Shifts to Careless Behaviour of Inadequate
Inadequate Personnel or Shift Personnel Watchkeeping
Being Present in K/U
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Figure 4. Fault Tree Human Error Cross Section.

Human error is a very powerful criterion in grounding accidents. The fault tree template created
under this main heading is shown in Figure 4. Basically, accidents occur as a result of wrong
decisions and practices, due to reasons such as lack of information and carelessness. In the
aftermath of accidents in particular, the human impact is emphasised in order to determine the
causes of the incident. In particular, human activities such as the intensity of the shift duration,
the operations carried out during the shift change, the captain's instructions in the night log are
the first elements to be examined after the accident. Secondly, one of the conclusions that can
be drawn from the reports analysed is that accidents occur as a result of incorrect decisions and
operations when personnel who are still in their probationary period or have little experience
are given more responsibility than their position allows. This problem is based on the lack of
knowledge or the lack of knowledge of the area of application of the knowledge due to the lack

of navigation experience. Looking at the criterion of human error as a cause of accidents, it can
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be seen that it is generally due to a lack of responsible behaviour. In this context, the interme-

diate factors of the main factor of human error have been determined by considering this

situation.

Figure 5. Failure Tree for Deck Equipment Cross Section.

In the context of the accident reports examined, the cross section of the fault tree under the main

cause of deficiencies in deck equipment is shown in Figure 5.

Insufficient and
Inadequate Deck
Equipment
|

IIDE

Insufficient Strength of Screening of Iron
Ropes
| |
ISR SI

90
Denizcilik Arastirmalar1 Dergisi: Amfora/Journal of Maritime Research: Amphora



Cilt3—-Sayi16-Aralik 2024 / Volume3-Issue6-December 2024
E-ISSN: 2822-504X

Technical Malfunctions
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Electrical/Electronic
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| | |
MEES MF RF

Use of Poor Quality Failure to Perform P8BS Material Fatigue
Materials Maintenance in a Timely
Manner
| I I
UPQM FPPMTM MF1

Neglect of Maintenance Failure / Failure to Supply

by Relevant Personnel the Material by the
Company
| |
NMRP FFSMC

Figure 6. Fault Tree Technical Failures Cross Section.

Apart from grounding, technical failures are one of the causes of accidents in all conditions.
The fault tree diagram created under the main heading of technical failures is shown in figure
6. Apart from grounding, technical failures during navigation may prevent the ship from com-
pleting the navigation safely. For this reason, technical failures can be considered the most risky
type of failure for ship safety after human error. While such accidents can occur for many rea-
sons, human error is indirectly effective for reasons such as failure to implement Planned
Maintenance Systems (PMS), use of poor quality materials and use of faulty materials. It is
believed that the rate of technical failures can be reduced by carrying out repairs on time and

using more innovative products instead of end-of-life materials.
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Figure 7. Fault Tree Environmental Factors Cross Section

The fault tree diagram for the environmental factors involved in ship groundings is shown in
Figure 7. From the accident reports examined, it was found that meteorological events, under-

water obstructions and unpredictable currents cause grounding type accidents.

The grounding of ships was analysed by constructing a fault tree with 4 main sections in the
accident type. From the accident reports examined and the literature review, it was found that
the majority of accidents are due to human error. The general view of the fault tree generated
by the root cause analysis is shown in Figure 8. The analysis was calculated using "Booleon
Mathematics" and as a result the probabilities of the main sections were determined. As a result
of the analysis, the probability values are presented in Table 6 and it is determined that human
error is more effective than other sections. This is followed by the probability of the technical
failure criterion, which plays the second most effective role in accidents. In addition to the
accident events, the causes of the accident events in the maritime history were also effective in
determining the criteria of the analyses made by dividing into 4 main branches in the accident
type of grounding of ships. In future studies, it is expected that the tree can be further developed
in the problem areas of human error and technical failures, which are more likely to occur than

other intermediate sections.

Table 6. Probability Values Obtained as A Result of Fault Tree Analysis.

Main Cross Section Event Probability
Human Error 0,008
Deck Equipment 0,002
Technical Failures 0,006
Environmental Factors 0,003
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Crewing with experienced personnel or with personnel who have received good training can
ensure safer navigation. From a technical point of view, it is important to carry out timely
maintenance of the ship's machinery and to carry out surveys such as hull inspections, including
points that cannot be overlooked. Whether classified as a collision or a grounding, the Prestige
is an example of a major accident and environmental pollution caused by technical negligence
combined with meteorological conditions. At the same time, it was a turning point in the mari-
time industry, where groundbreaking decisions were taken and implemented. The fault tree for

ship groundings is shown in Figure 8 with its main factors and sub-causes as a whole.
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Figure 8. Fault Tree Analysis of Ship Grounding Accident Types.

5. Discussion and Conclusion

Within the scope of the study, ship grounding accidents between 2010 and 2024 were analysed.
As a result of the examination of 20 accidents, 6 incidents were classified as meteorological
conditions, 9 incidents as human error, 2 incidents as machinery failure and 3 incidents as both
meteorological and machinery failure. It is seen that grounding is the leading type of marine
accidents examined by EMSA and many other international organisations. When the accident
reports were analysed and as a result of the cause analysis application used in the fault tree
application, four root causes were found. It has been evaluated that the most common root
causes are human error, drifting of ships, machinery failures and meteorological conditions.
Among the root causes, it was determined that accidents occurred mostly due to the careless-
ness, inexperience, lack of awareness and wrong decisions of the personnel. For these reasons,
human error is considered as the first factor causing grounding accidents. The second most
common situation is the accidents caused by adverse meteorological conditions. Within the
scope of the analysed reports, the inability of the vessels to withstand the waves caused some

accidents. This situation suggests that the necessary maintenance and controls of the ships were
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not carried out on time. In this context, it can be considered that human error is partially in-
volved in meteorological reasons. In addition, not having enough information about the geo-
graphical area to be navigated or not taking timely action caused such accidents. In the reports,
it was observed that groundings caused by machinery malfunctions were frequently experi-
enced. Especially in more risky areas such as narrow canals and straits, it was determined that
machinery failure occurred one after another and as a result, the vessels ran aground. Since the
fault tree method proceeds with a deductive point of view, the tree integrity was formed by
searching for causality with the root causes determined. It is one of the important outputs of the
study that this type of accident, in which the human factor is very effective, is one of the most

common types of accidents, although the rate of serious injury accidents is low.

The fault tree model obtained as a result of the study allows better analysis of accidents and
visualisation of the causes as a whole. The fault tree method with its deductive method and
causality is very convenient in accident analysis studies. The impact of ship accidents in the
maritime sector is quite large in every sense. For this reason, it is a necessity to evaluate ship
accidents with various analysis methods, to determine the missing and critical points and to
produce solutions. For this reason, examining different types of accidents and conducting new
studies that will contribute to the safe operation of ships by using different risk analysis methods

will contribute to the sector and the literature.
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Ozet

Gemi acenteleri ¢ogunlukla miisterisi olan tasiyan tarafindan atanan ve miisterisinin menfaatlerini
gozeten kisi veya kuruluslar olup, deniz ulastirma sisteminde temsil gorevini yerine getiriler.
Acentelikte oncelik, limanlardaki gemi-yiik operasyonlarini organize etmenin yani sira miisterilerinin
menfaatlerini korumaktir. Bu kapsamda acenteler, gemilerin yiikleme-tahliye gereksinimlerinde mevcut
olan teknik bilgi disinda, atandiklar1 tarafin en hizli ve en diisiik maliyetle hizmet almalarini saglamakla
yukamlidurler. Dolayisiyla deniz ticareti agisindan kritik 6neme sahip acente isletmesinin faaliyetlerini
miisterilerine ulastiracagi web siteleri ve icerikleri 6n plana ¢ikmaktadir. Bu ¢alismanin temel amaci,
Kocaeli Bolgesi’nde faaliyet gosteren gemi acente isletmelerinin web sitelerinin erisilebilirlik ve
kullanilabilirlik agisindan degerlendirilmesidir. Arastirma kapsaminda gemi acenteliginin tanima,
kapsami, mevzuati, gemi acentelik tiirleri, teknolojik gelismeler, internet ve web 1.0, web 2.0, web 3.0,
web 4.0 ile ilgili baz1 bilgilere yer verilmistir. Kocaeli Bélgesinin tercih edilmesindeki amag gemi sayisi
bakimindan liman baskanliklar1 bazinda incelendiginde Kocaeli Bolgesi her sene 1. sirada yer
almaktadir. Bu amaca yonelik olarak Kocaeli Bolgesi’nde faaliyet gosteren gemi acenteleri belirlenmis
ve web sitelerinin icerikleri analiz edilmistir. Icerik analizi, kodlarin nicel olarak incelenmesi ve
bulgularm bilimsel bir sekilde 6zetlenmesiyle gerceklestirilen bir arastirma metodudur. Igerik analizi,
web sitelerinin erisilebilirlik diizeyi ve kullanici deneyimini anlamak i¢in kullanilmustir. Arastirma
bulgularma gore 2024 yili itibari ile Kocaeli ilinde 58’1 merkez ofis, 26’s1 sube olmak iizere toplam 84
adet gemi acente isletmesinin bulundugu ve bunlardan 51 tanesinin web sitesinin aktif oldugu tespit
edilmigtir. Yapilan incelemeler neticesinde gemi acente isletmelerinin web sitelerini diisiik derecede
etkin kullandiklar1 belirlenmistir.

Anahtar Kelimeler: Denizcilik, Gemi Acenteleri, Web Siteleri, I¢cerik Analizi.

Abstract
Ship agents are individuals or organizations appointed by the carrier, which is usually their client, to
look after the interests of their client and fulfill the duty of representation in the maritime transportation

* Bu calisma, All Sciences Academy tarafindan yaymlanan ‘‘Innovative Studies in Social, Human and
Administrative Sciences (Ed. Osman Y1ilmaz)’’ baslikli kitapta yer alan Ingilizce boliimiin Tiirkge versiyonudur.
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system. The priority in agency is to organize ship-cargo operations in ports as well as to protect the
interests of their customers. In this context, agencies are obliged to ensure that the party to which they
are assigned receives the fastest and lowest cost service, apart from the technical knowledge available
in the loading and unloading requirements of the ships. Therefore, the websites and contents of the
agency business, which has a critical importance in terms of maritime trade, come to the fore. The main
purpose of this study is to evaluate the websites of ship agency businesses operating in Kocaeli Region
in terms of accessibility and usability. Within the scope of the research, some information about the
definition, scope, legislation, types of ship agency, technological developments, internet and web 1.0,
web 2.0, web 3.0, web 4.0 are included. When the purpose of choosing Kocaeli Region is analyzed on
the basis of port authorities in terms of the number of ships, Kocaeli Region ranks 1st every year. For
this purpose, shipping agencies operating in Kocaeli Region were identified and the contents of their
websites were analyzed. Content analysis is a research method that is carried out by quantitatively
examining the codes and summarizing the findings in a scientific way. Content analysis was used to
understand the accessibility level and user experience of the websites. According to the research
findings, as of 2024, there are 84 ship agency businesses in Kocaeli province, 58 of which are head
offices and 26 of which are branches, and 51 of them have active websites. As a result of the
examinations, it was determined that ship agency businesses use their websites at a low level of
effectiveness.

Keywords: Maritime, Shipping Agencies, Web Sites, Content Analysis.
1. Giris

Deniz ticaretinin ilkel toplumlardan modern toplumlara kadar her donemde buyuk bir 6neme
sahip oldugu bilinmektedir ayrica deniz ticaretinin iilke ekonomisine katkis1 biiyiiktiir. “Gerek
sanayi ham maddesini olusturan yiikleri bir seferde biiylik miktarlarda tasima 6zelligi, gerekse
tastma maliyetinin demiryoluna gore 3.5, karayoluna gore 7 ve havayoluna gore 22 kat daha
ucuz olmasi denizyolu tasimaciliginin 6nemli avantajlar1 arasindadir.” (Devlet Planlama
Teskilat1 [DPT], 2007:8). 2021 yilinda diinya {izerinde tasman yiiklerin yaklasik yiizde 86’s1
denizyolu ile gerceklesmistir (Ulastrma ve Altyap1 Bakanligi [UAB], 2022:46). Insanligin
refah ve hayat kalitesini artiran, yaklasik bes bin yillik bir ge¢mise sahip olan deniz tagimaciligi,
19. ylizyildan itibaren sanayi devrimi ve artan kiiresel nufus nedeniyle biyik bir ivme
yakalamistir. Deniz ticareti glinimiizde; gemileri, limanlari, acenteleri ve teknoloji seviyesi ile
cok kapsamli bir sektor olarak karsimiza c¢ikmaktadir (Esmer, 2020:1). Dolayisiyla deniz

ticaretinin gelismesi, uluslararasi ticaretinde kolaylasmasina ve gelismesine neden olmustur.

Gemi acenteligi 14. ylizy1l sonlar1 15. yiizyil baglarinda ihtiyaca cevap vermek i¢in sektordeki
yerini almistir. O donemde gemi kaptanlar1 geminin sevk idaresinin yaninda bir sonraki
seferleri igin talep ettikleri mallarin pazarlanmasi, tedarik edilen yiikiin yiiklemeye hazir hale
getirilmesi gibi islemler igin arkalarinda temsilciler birakmak zorunda kalmiglardir. Bu
temsilciler ilk gemi acenteleri olarak tarihteki yerini almistir (IMEAK Deniz Ticaret Odasi

[IMEAK DTO], 2018).
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“Gemi acenteleri; yaptiklari anlagmalarla gemi sahibi, kaptan, isleten veya gemi kiralayani nam
ve hesabina hareket eden ve {igiincii kisi ve kuruluslara karsi bu kisilerin tayin edilen bdlge
icinde haklarmi koruyan, temsil eden, anlagmadaki yukimlullklerini yerine getiren,
karsiliginda ticret alan, Ulastirma ve Altyapr Bakanligi’'ndan aldiklar1 gemi acenteligi yetki

belgesi ile faaliyet gosteren kisi veya kuruluslardir” (IMEAK DTO, 2022:251).

Gemi acenteleri ile ilgili yasal mevzuat 05.03.2012 tarihinde 28224 sayi ile resmi gazetede
yayimlanan yonetmeli§e gore diizenlenmistir. Yonetmelik alti boliimden olusmakta olup,
birinci boliimde; amag, kapsam, dayanak ve tanimlar, ikinci boliimde; yetki belgesi ve bdlgeler,
ucuncl bolimde; sorumluluk, yasaklar ve denetim, dorduncu bolimde; faaliyetten men, yetki
belgesi iptali ve sonuclari, besinci boliimde; gemi acenteligi egitim komisyonu, egitim
programi, smav ve tanitim karti, altinci béliimde; ¢esitli ve son hiikiimler detayli bir sekilde

aciklanmustir.

Gemi acenteleri genellikle tagiyan tarafindan atanan ve atandiklari tarafin menfaatlerini gozeten
kisi veya kuruluslardir. Baywrhan ve Nas’a gore (2013:10) acentelikte Oncelik, limanlarda
operasyonu organize etmenin yani sira atayanin menfaatlerini korumaktir. Bu kapsamda
acenteler gemilerin tahmil-tahliye gereksinimlerinde mevcut olan teknik bilgi disinda,

atandiklar1 tarafin en hizli ve en diisiik maliyetle hizmet almalarmi saglamakla yiikiimliidiir.

Yapilan literatiir arastirmalar1 incelendiginde, gemi acenteleri ile alakali bir¢ok calismanin
mevcut oldugu ve bu ¢alismalarin genellikle gemi acentelerinin denizcilik sektorii agisindan
Onemine veya acente calisanlarinin vermis olduklar1 hizmetlere iliskin oldugu goriilmektedir.
Gemi acentelerinin vermis olduklar1 hizmetler neticesinde miisteri memnuniyetinin en yliksek

seviyede tutulmasi ise hizmet sektoriinde hedeflenen en 6nemli kriterlerden biridir (Aslan,

2022:964).

Gemi acenteliginin baslangici pek ¢ok meslek dalindan daha eski olmasina ragmen diinyada ve
Ulkemizde yeterince bilinmemektedir. Herhangi bir okulu/bdliimii olmamasi sebebiyle acente

calisanlar1 meslegi, usta-c¢irak iligkisi i¢inde gorerek ve deneyimleyerek 6grenmektedir.

UAB, Denizcilik Genel Midiirliigii (DGM) verilerine gore 2019-2023 arasinda iilkemiz
limanlarmna toplamda 273569 adet, ortalama ise 54714 adet geminin ugradig: tespit edilmistir.
Sadece Kocaeli BOlgesi’ne ugrayan gemi sayisi, iilkemize ugrak yapan gemi sayisinin yaklagik
yiizde 17’sini olusturmaktadir. Kocaeli Bdlgesi gemi yogunlugu bakimindan incelendiginde
Liman Bagkanliklar1 bazinda hep birinci sirada yer almaktadir. Diger bir ifade ile Kocaeli

Bolgesi en ¢ok gemi ugragmin yapildigi bolge olarak karsimiza ¢ikmaktadir.
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UAB, Denizcilik Genel Miidiirligi (DGM) verilerinden elde edilen bilgilere gore; 2019-2023
yillar1 arasinda Kocaeli Bélge Liman Bagkanligi’na bagl limanlara ugrak yapan gemilere ait

bilgiler asagidaki gibidir:

2019 yilinda 2807’si Tiirk bayrakli, 5907°si yabanci bayrakli olmak {izere, toplam 8714 gemi,
2020 yilinda 2867’si Tiirk bayrakli, 6109’u yabanci bayrakli olmak tizere, toplam 8976 gemi,
2021 yilinda 2885’1 Tiirk bayrakli, 6669’u yabanci bayrakli olmak iizere, toplam 9554 gemi,
2022 yilinda 2742’s1 Tiirk bayrakli, 6579°u yabanci bayrakli olmak tizere, toplam 9321 gemi,

2023 yilinda 2875’1 Tiirk bayrakli, 6685’1 yabanci bayrakli olmak iizere, toplam 9560 geminin
ugrak yaptig1 tespit edilmistir.

Verilerden de anlasilacagi iizere bes yilda, yillik ortalama 9225 geminin acentelik hizmetleri,

Kocaeli Bolgesi’nde faaliyet gosteren gemi acente isletmeleri tarafindan icra edilmektedir.
1.1. Gemi Acenteligi Tiirleri

Son yillarda deniz ticaretinin gelismesine paralel olarak gemi acentelik meslegi de gelismis ve
kendi iginde cesitli gruplara ayrilmistir. Esmer (2020:334-342) gemi acentelerini; liman
acentesi, kiraci acentesi, koruyucu acente, yiik/rezervasyon acentesi, genel acente/tali acente,

tarifeli gemi acentesi olmak {izere 6 baglikta smiflandirmistir.

Liman Acentesi: Geminin yanasma-kalkma ve yiik ellegleme islemlerini organize eden, resmi
otoritelerle iliskilerini saglayan ve gerekli evraklar1 diizenleyen kisi veya kuruluglardir. Liman

acentelerinin baslica gorevleri su sekildedir.

. Geminin tahmil-tahliye islemleri i¢in rthtim belirlemenin yani sira, kaptani liman

kisitlamalar1 hususunda bilgilendirmesi,

. Pilot ve romorkdr hizmetlerinin organize edilmesi,

. Ozel/Resmi kurumlara yapilmasi gereken bildirimlerin yapilmasi,

. Yiikiin emniyetli bir sekilde yliklenmesi ya da bosaltilmasinin organizasyonu,
. Yiikleme/bosaltma evraklarmin diizenlenerek imzalatilmasi.

Kiraci Acentesi: Kiralama sozlesmesi ile belirlenen hiikiimlere istinaden kiraci tarafindan
belirtilen ve tasiyan tarafindan atanan acenteye, kiraci acentesi denilmektedir. Kiracinin

acenteyi belirlemesinin bircok nedeni olabilir ancak en énemli neden olarak ticari sirlarin
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korunmas1 karsimiza ¢ikmaktadir. Kiraci acente, kiraci tarafindan atanmasina ragmen yasal

olarak tastyani temsil eder ve ticreti de tagiyan tarafindan 6denir.

Koruyucu Acente: Kiralama sozlesmesine istinaden kiracinin belirledigi acentenin atanmasi
halinde; tasiyanin kendi hesabina atamis oldugu diger bir acentedir. Asil gorevi hali hazirda
atanmig olan gemi acentesinden kaynaklanan olumsuzluklarda tasiyana hizmet etmek ve
tagtyanin ¢ikarlarii korumak olup ayrica liman hizmetlerinden tasarruf etmenin yollari
hususunda tasiyana Onerilerde bulunmaktir. Baz1 koruyucu acenteler ise geminin ticari veya
yiik operasyonlarina karigmayarak sadece kumanya, malzeme ve personel degisikligi gibi

teknik hizmetleri saglamaktadir.

YUik/Rezervasyon Acentesi: Yiik acentesi olarak da adlandirilan rezervasyon acenteleri tarifeli
ve dokme denizyolu tasimaciliginda hizmet vermekte olup, asil gorevleri gemiye yiik
bulmaktir. Rezervasyon acentesi; tagitan adina yiik islemlerini organize eden ve yiikiin gidecegi

iilkedeki takibi gibi hususlarda yardimc1 olan bir temsilcide olabilmektedir.

Genel Acente/Tali Acente: Ana acente olarak da bilinen genel acenteler, liman acenteligi
hizmetlerinin yani sira tali acente se¢imi, sigorta islemleri, hasar tespiti, yakit-kumanya ikmali
gibi hususlarda da hizmet verebilir. Bu tir acenteler liman hizmetlerinden elde ettikleri gelire
ek olarak depolama, gumrikleme vb. hizmetlerden de gelir elde edebilir. Tali acente ise ana
acente tarafindan ofisinin bulunmadig1 bdlgelerde kendi hesabina hareket etmesi i¢in atanan

acente olup alt acente olarak da adlandirilmaktadir.

Tarifeli Gemi Acentesi: En kapsamli gemi acentelik tiirii olarak bilinen tarifeli gemi
acentelerinin normal liman hizmetlerinin yan1 sira satig-pazarlama, yik rezervasyonu ve
konteyner takibi gibi sorumluluklar1 da vardir (Sevgili & Nas, 2017:156). Ayrica yerel acente

ile tastyan firma arasinda imzalanan uzun vadeli bir iligki s6z konusudur.

Tanim ve sorumluluklarindan da anlasilacagi ilizere temsil gorevi, gemi acentelerine ve
calisanlarina ¢ok biiyilk sorumluluk yiiklemektedir. Esnek calisma saatleriyle stratejik
konumda aldiklar1 gérev ve sorumluluklarin yani sira yabanct uyruklu gemi personellerinden,
resmi kurum c¢alisanlarina, kumanya/ikmal sirketlerinden, liman idaresine kadar ¢ok farkl kisi
ve kurumla yogun etkilesim i¢inde bulunan gemi acente c¢alisanlari, denizcilik sektoriiniin

olmazsa olmazidir (Yorulmaz, 2020:4379).
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1.2. Teknolojik Gelismeler, internet ve web 1.0, 2.0, 3.0, 4.0

Diger tiim sektorlerde oldugu gibi denizcilik sektoriinde de teknoloji cok biiylik 6neme sahiptir.
1802 yilinda Richard Trevitchik tarafindan icat edilen yiiksek basingli buhar makinasi, kisa bir
zaman sonra biyik tonajli gemi ve tren gibi araglarda da kullanilmaya baslanmistir (Giinay,
2002:5). Endiistri 1.0 (sanayi devrimi) olarak bilinen bu donemde gemilerde buharl

makinalarin kullanilmas1 denizcilik sektoriinde yeni bir devrin baglangicini olugturmustur.

Sanayi devrimi sonrasinda meydana gelen teknolojik gelismelerle birlikte fabrikalarda tiretilen
mallar denizyolu ile tagmarak, sanayi devrimine konu olan iilkelerde biiyiik oranda gelir artis1
saglamistir (Yorulmaz, & Derici, 2023:1). Denizyolu tasimaciligmin yakalamis oldugu bu

ivime, paralel olarak gemi acente isletmelerinin is potansiyelinin de artmasina neden olmustur.

Internet; bilginin mevcut oldugu aglarin birlesimine verilen addir. Web ise aglarm/belgelerin
dijital teknoloji tzerinden hipermetinler (grafik, metin ve her tiirlii arsiv/belge) vasitasiyla
birbirlerine baglanmasidir. Kisaca web, bir tarayici araciligiyla veri saglayan internet alt
bilesenidir. Buradan da anlasilacagi {izere internet ile web es anlamli degildir. (Latorre, Akt.

Yilmaz, 2021:344).

Web 1.0; internetin kesfedildigi ilk zamanlar olan 1995-2000 yillar1 arasinda kullanilan
teknolojiye denilmektedir. O donemdeki web sitelerinin goriiniimii simdiye gore ¢ok daha ilkel

olup sadece belirli web sitelere erisilebiliyor ve kullanicilar sadece bilgi alan konumundaydilar

(Kapan & Uncel, 2020:277).

Web 2.0; ilk olarak O’Reilly media tarafindan 2004 yilinda kullanima sunulmus ve
kullanicilarin sanal ortamda karsilikli olarak bilgi, veri ve igerik paylasimi yapabildigi, bireysel
etkilesime olanak saglayan uygulamalari da i¢ceren yeni nesil teknolojidir (Biiyiikaslan, & Kirik,
2013:72). Web 2.0 teknolojisi sayesinde ortaya ¢ikan paylasim ve etkilesim ortami, insanlarin
herhangi bir veriyi degistirme ve yorumlamasma olanak saglarken bilgi kirliligine de neden
olmustur. Bu da elde edilmek istenilen dogru bilgiye ge¢ ulasabilme veya hi¢ ulasamama gibi

olumsuz sonuglar meydana getirmistir (Kapan & Uncel, 2020:283).

Web 3.0; Diger adiyla semantik web diinya lizerindeki bilgileri tek bir ortamda toplamay1
amaclayan ve tum siireglerin bilgisayarlar vasitasiyla web lizerinden otomatik bir sekilde

yonetilmesini saglayan bir uygulama olarak tanimlanmaktadir (Yagci, 2011:140).
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Web 4.0; Literatiirde Web 4.0 hakkinda ¢esitli tanimlar yapilmasina ragmen, kabul edilmis
kesin bir tanim bulunmamaktadir. Bu sebeple Web 4.0°1 dort ana baslikta incelemek

mumkdndr.

*Yaz1, konusma ve teknoloji dili (sesten metne veya metinden sese) algilanisi,
*Makineden-makineye iletisim (M2M) sistemleri,

*Baglam bilgisini kullanma,

*Kullanicr ile yeni model etkilesim.

Yani Web 4.0 biligsel iletisim teknolojilerine olanak saglamaktadir (Latorre, Akt. Yilmaz,
2021:348-349).

Bilgi ve iletisim teknolojileri son donemlerde biiyiik gelismeler kaydederek kiiresel boyutta
onemli degisikliklere yol agmistir. Hayati her alaninda kullanilmaya baslanan bilgi ve iletisim
teknolojileri, denizcilik sektoriiniin vazgecilmez bir pargasi olan gemi acenteligi mesleginde de

yogun olarak kullanilmaktadir.

Datareportal’in verilerine gore 2014 yilinda diinya niifusu 7.31 milyar iken, internet kullanici
sayisinin 2.73 milyar oldugu goriilmektedir. 2024 yil1 ocak ayi itibariyle diinya niifusu yiizde
10.6 oraninda artarak 8.08 milyara ulasirken internet kullanici sayisinin ylizde 96 artigla 5.35
milyara ulastig1 belirtilmektedir. Bu da giiniimiizde diinya niifusunun yiizde 66.2’sinin internet

kullandig1 anlamina gelmektedir.

Tiirkiye Istatistik Kurumu’nun (TUIK) 29.08.2023 tarihinde yaymlamis oldugu verilere gore
iilkemizde internet kullanim oraninin 16-74 yas araligindaki bireylerde 2023 yilinda yiizde 87.1
oldugu belirtilmektedir.

Verilerden de anlasilacagi iizere, biiylik bir hizla yayilmaya devam eden internet kullanima,
isletmeler icin ¢cok 6nemli bir satig/pazarlama alani haline gelmistir. Bunun yan1 sira internet,
diinyanin herhangi bir yerinde faaliyet gosteren bir firmanin bilgilerine ulasmamiza imkan

saglamasi sebebiyle de uluslararasi denizcilik sektorii i¢in kritik bir dneme sahiptir.

Internetin daha hizli, daha diisiik maliyetli ve daha ¢ok miisteriye ulasabilme, miisteri
taleplerine hizli cevap verebilme ve stratejik konumlandirma imkani saglamasi, interneti;
sirketler agisindan 6nemli bir teknolojik yenilik haline getirmistir (Sar1, & Kozak, 2005: 257,
Razak vd., 2009: 40).
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Isletmeler i¢in web sitesi olusturmak tek basma yeterli olmayip, diisiik teknik Kalite, dil
secenegi eksikligi, vb. nedenler, web sitelerine ulasimda sorun yasanmasina sebep
olabilmektedir. Bu yiizden isletmeler web sitelerinin verimliligini artirabilmek ve erigim

sorunlarinin dniine gecebilmek i¢in teknik altyapilarini siirekli giiclendirmelidir.
2. YOntem

Bu calisgmanin temel amaci, Kocaeli Bolgesi'nde faaliyet gosteren gemi acente igletmelerinin
web sitelerinin erisilebilirlik ve kullanilabilirlik acgisindan degerlendirilmesidir. Bu amag
dogrultusunda gemi acente isletmelerinin aktif olan web siteleri tespit edilmis ve sitelerde

kullanilan gorsel unsurlar ve web icerikleri, ‘igerik analizi’ yontemiyle degerlendirilmistir.

Igerik analizi, mesajlarin kantitatif olarak analizi sonucunda elde edilen verilerin 6zetlendigi
bilimsel bir arastirma metodudur. Bir diger ifade ile icerik analizi; mesaj degeri tasiyan bir
verinin belirli bir amaca gore taranmasi, kategorilendirilmesi, 6zetlenmesi ve sonuclarin
arastrmanin amacina gore analiz edilerek yorumlanmas: islemlerini kapsayan bilimsel bir

arastirma yontemidir (Basfirinci, 2008:53).

Liman Bagskanliklar1 bazinda inceledigimizde, iilkemize ugrak yapan gemi sayisinin en yiiksek
oldugu bolge Kocaeli Bolgesi’dir. Bu sebeple arastirmada Kocaeli Bolgesi 0zellikle tercih
edilmistir. Calismada Oncelikle Kocaeli Bolgesi’nde yer alan gemi acente isletmelerini
belirlemek (lzere UAB gemi acenteleri bilgi sisteminde (GABS) yer alan verilerden
yararlanilmistir. Yapilan arastirmalar sonucu elde edilen listeye gore 2024 yili itibariyle Kocaeli
ilinde hizmet veren 58’i merkez, 26’s1 sube olmak (zere toplam 84 adet gemi acente
isletmesinin bulundugu tespit edilmistir. Yapilan incelemeler sonucunda ise bu gemi acente
isletmelerinden 30’u merkez ofis ve 21’1 sube olmak {izere toplam 51 gemi acente isletmesinin

web sitelerinin aktif oldugu tespit edilmis ve arastirmaya dahil edilmistir.

Ayrica ¢alismada, dokiimanlar araciligiyla veri toplama yontemi kullanilmis olup, elde edilen
veriler olumlu ve olumsuz tutumlar1 6lgmek amaciyla kullanilan degerlendirici icerik analizi

teknigi kullanilarak degerlendirilmistir.
3. Bulgular

Aragtirmada UAB, GABS’de yer alan verilere gore; 2024 yili itibariyle Kocaeli ilinde faaliyet
gosteren 84 adet gemi acente isletmesinin web siteleri ‘igerik analizi’ yontemi kullanilarak

incelenmis ve elde edilen bulgular tablolarla betimsel analize uygun hale getirilmistir.
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Tablo 1. Gemi Acente Isletmelerine Ait Web Sitelerinin Igerik Analizinde Kullanilan
Kategoriler, Alt Kategoriler Ve Degiskenler.

KATEGORILER DEGISKENLER
Web siteleri agilista Tiirkge mi Ingilizce mi?
Site Dizaym -
Iki veya tizeri dil secenegi
. Uye olunan dernek veya kurulus bilgisi
. Irtibat ve ulagim bilgisi (Telefon, fax, e-mail, adres vb.)
Alt . Gemi acente sirket yetki belgesi
Kategori: - ..
Kurumsal |- Fotograf galerisi
Enformasyonel Bilgi . Video galerisi
icerik
. Sosyal medya (Instagram, Facebook, X, Youtube vb.)
. Referanslar
Alt
Kategori:
Hizmetlere | . Gemi acentelik hizmetleri
Yonelik
Bilgi
 Etkilesimli/ Online hesap makinesi (Proforma hesaplama, kur gevirici vb.)
Interakdif I¢erik Proforma talep edebilme 6zelligi

Tablo 1°de bulunan kategori ve degiskenler, daha 6nce de belirtildigi iizere, icerik analizi

yontemi kullanilarak degerlendirilmistir.

Tablo 2. Gemi Acente Isletmelerinin Aktif Bir ‘Web Sitesinin’ Var Olma Durumu

Say1 %
Aktif bir Web sitesi olanlar 51 60,71
Aktif bir Web sitesi olmayanlar 33 39,29
Toplam 84 100,00

Kaynak: Yazarlar tarafindan incelenen web sitelerinden derlenmisti

Kocaeli’de bulunan gemi acente isletmelerinin web siteleri incelendiginde; yizde 60,71 inin
aktif bir web sitesine sahip oldugu tespit edilmis olup, yizde 39,29’unun ise web sitelerine

ulagilamamis ya da aktif olmadig1 belirlenmistir.
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Tablo 3. Gemi Acente Isletmelerinin Web Sitelerinde ‘Acentelik Yetki Belgelerinin® Var
Olma Durumu.

Say1 %
Web sitesinde acentelik yetki belgesi olanlar 7 13,73
Web sitesinde acentelik yetki belgesi olmayanlar 44 86,27
Toplam 51 100,00
Kaynak: Yazarlar tarafindan incelenen web sitelerinden

derlenmistir.

Gemi acente isletmeleri mevzuat geregi, UAB tarafindan verilecek ¢aligma izni ve bu kapsamda
diizenlenmekte olan ‘Gemi Acenteligi Yetki Belgesi’ ile faaliyet gosterebilir. Buna gore gemi
acente isletmelerinin yizde 13,73, faaliyetlerini siirdiirebilmek amaciyla almis olduklari gemi
acente yetki belgelerini web sitelerinde paylastigi, yizde 86,27 sinin ise gemi acente yetki

belgesini paylasmadigi goriilmiistiir.

Tablo 4. Gemi Acente Isletmelerinin Web Sitelerinde ‘Uye Olduklar1 Oda Veya
Kuruluslarin® Var Olma Durumu.

Say1 %
Web sitesinde tye olunan oda bilgisi bulunanlar 9 17,65
Web sitesinde Uye olunan oda bilgisi bulunmayanlar 42 82,35
Toplam 51 100,00

Kaynak: Yazarlar tarafindan incelenen web sitelerinden derlenmistir.

Yasalara gore gemi acente isletmelerinin, UAB’dan yetki belgesi alabilmeleri i¢in Deniz
Ticaret Odast’na (DTO) iiye olmalar1 zorunludur. Gemi acente isletmelerinin web sitelerinde
tiye olduklar1 oda ve kuruluslar ile bilgilerin var olma durumu agisindan yapilan incelemede;
gemi acente igletmelerinin yizde 17,65’inin bu bilgiye yer verdigi, ancak yizde 82,35’inin bu

bilgiye yer vermedigi goriilmiistiir.

Tablo 5. Gemi Acente Isletmelerinin Web Sitelerinin ‘Tiirkge Veya Ingilizce Dilinde
Hazirlanmas1” Durumu.

Say

1 %
Web sitesi Tlrkce olanlar 24 47,06
Web sitesi Ingilizce olanlar 27 52,94
Toplam 51 100,00

Kaynak: Yazarlar tarafindan incelenen web sitelerinden derlenmistir.
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Web sitelerinin ilk agilista Tiirke veya Ingilizce olarak goriintiilenmesi agisindan
incelendiginde; gemi acente isletmelerinin ylzde 47,06’smin web sitesinin Tiirkge dilinde

hazirlandig1, yiizde 52,94 {iniin ise Ingilizce dilinde hazirlandig1 tespit edilmistir.

Tablo 6. Gemi Acente Isletmelerinin Web Sitelerinde ‘Iki Veya Uzeri Dil Segeneginin’
Bulunma Durumu.

Say1 %
Web sitesinde iki veya tizeri dil se¢enegi olanlar 25 49,02
Web sitesinde iki veya lizeri dil se¢enegi olmayanlar 26 50,98
Toplam 51 100,00

Kaynak: Yazarlar tarafindan incelenen web sitelerinden derlenmistir.

Denizciligin uluslararas1 bir sektor olmasi sebebiyle gemi acente isletmeleri dogal olarak
yabanci1 kisi veya kuruluslara da hizmet etmektedir. Miisterilerin, erigsmek istedikleri bilgilere,
basta ortak dil olan Ingilizce olmak {izere farkli yabanci dillerde ulasabilmeleri agisindan
degerlendirildiginde ‘coklu dil segenegi olan web siteleri’ her zaman 6n plana ¢ikmaktadir. Bu
acidan inceledigimizde gemi acente isletmelerinin ylzde 49,02’si web sitesinde iki veya Uzeri

dil segenegine yer vermis olup, ylizde 50,98’inde ise bu 6zelligin olmadig1 goriilmiistiir.

Tablo 7. Gemi Acente Isletmelerinin Web Sitelerinde ‘Vermis Olduklar1 Hizmetleri’
Belirtme Durumu.

Say1 %
Web sitesinde verdikleri acentelik hizmetlerini belirtenler 36 70,59
Web sitesinde  verdikleri acentelik  hizmetlerini
belirtmeyenler 15 29,41
Toplam 51 100,00

Kaynak: Yazarlar tarafindan incelenen web sitelerinden derlenmistir.

Gemi acentelik tiirlerinin farkli olmasi ve miisterilerin almak istedikleri hizmetlerin detaylarini
bulabilmeleri agisindan web sitelerini inceledigimizde ise 51 gemi acente isletmesinin 36 tanesi
(yuzde 70,59) vermekte olduklar1 acentelik hizmetlerini web sitelerinde belirtmisler ancak
geriye kalan 15 adet (yizde 29,41) isletmenin web sitesinde bu bilgilere yer vermedigi

goriilmiistiir.
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Tablo 8. Gemi Acente Isletmelerinin Web Sitelerinde ‘Sosyal Medya Hesaplarma Erigim’

Bilgisi.
Say1 %
Web sitelerinde sosyal medya hesabina erigsim olanlar 36 70,59
Web sitelerinde sosyal medya hesabina erigim
olmayanlar 15 29,41
Toplam 51 100,00

Kaynak: Yazarlar tarafindan incelenen web sitelerinden derlenmistir.

Sosyal medya, isletmelerin son zamanlarda ¢ok ©nem verdigi alanlardan biri olmustur.
Isletmeler sosyal medya kullanan diger kisilerle sanal ortamda takiplesebilmekte ve onlara
satig/pazarlama, etkinlik veya dnemli konularda 6zel mesajlar gonderebilmektedir. Bu sayede
irlin veya hizmetler hakkinda iiyelerinden/miisterilerinden geri bildirimler alabilmektedir.
Sosyal medya kullanimi ve web sitelerdeki sosyal medya yonlendirmeleri gemi acente
isletmeleri agisindan da biiyiik 6nem arz etmektedir. Gemi acente isletmelerinin web sitelerinde
kullanmakta olduklar1 sosyal medya hesaplarina yonlendirmelerin olup olmadigi agisindan
incelendiginde; isletmelerin yizde 70,59 unun web sitelerinde sosyal medya hesaplarma erisim
i¢in linkler/yonlendirmeler bulundugu, yizde 29,41’inde ise bu tarz linklerin/yonlendirmelerin

bulunmadigi tespit edilmistir.

Tablo 9. Gemi Acente Isletmelerinin Web Sitelerinde ‘Online/Anlik Hesap Makinesi’
Bulunma Durumu

Say1 %
Web sitelerinde online hesap makinesi olanlar 2 3,92
Web sitelerinde online hesap makinesi olmayanlar 49 96,08
Toplam 51 100,00

Kaynak: Yazarlar tarafindan incelenen web sitelerinden derlenmistir.

Gemi acente isletmelerinin vermekte olduklar1 hizmetlere ait fiyatlar miisteriler i¢in ayr1 bir
onem tasimaktadir. Tasiyanlar/miisteriler tahmini acentelik masraflarin1 gemi nominasyonu
yapilmadan once bilmelidir ki saglikli bir navlun hesab1 yapabilsinler. Bu agidan incelendiginde
gemi acente isletmelerinin web sitelerinde online hesap makinesi (proforma hesaplama, kur
¢evirici, vb.) gibi hizmetlerin bulundugu sadece 2 isletmenin (yizde 3,92) oldugu, diger 49

isletmenin (ylzde 96,08) ise bu 6zellige yer vermedigi tespit edilmistir.
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Tablo 10. Gemi Acente Isletmelerinin Web Sitelerinde ‘Proforma Talep Edebilme’ Ozelligi
Bulunma Durumu.

Say1 %
Web sitelerinde proforma talep edebilme 6zelligi olanlar 5 9,80
Web sitelerinde proforma talep edebilme 6zelligi
olmayanlar 46 90,20
Toplam 51 100,00

Kaynak: Yazarlar tarafindan incelenen web sitelerinden derlenmistir.

Tablo 9.da gemi acente isletmelerinin web sitelerinde online/anlik hesap makinesi bulunma
durumu ile ilgili bilgiler verilmis olup, Tablo 10.da ise gemi acente isletmelerinin web
sitelerindeki ‘proforma talep edebilme 06zelligi’ incelenmistir. Bu ikisi arasindaki fark,
online/anlik hesap makinesi bulunan sitelerde miisteriler, erismek istedigi bilgileri anlik
ogrenebilirken, proforma talep edebilme 6zelligi olan sitelerde ise bu bilgiler ilgili gemi acente
isletmesinden oOnce talep edilmekte, sonra ise ilgili acente c¢alisanlarmin yanitlar1
beklenmektedir. Bu durum da dogal olarak miisteriler i¢in zaman kaybina yol agmaktadir. Gemi
acente isletmelerinin web sitelerini  ‘proforma talep edebilme’ 06zelligi agisindan
inceledigimizde yizde 9,80’inde bu 6zelligin mevcut oldugu ancak yizde 90,20’sinde ise bu

Ozelligin bulunmadigi tespit edilmistir.

Tablo 11. Gemi Acente Isletmelerinin Web Sitelerinde ‘Fotograf Galerisi’ Bulunma

Durumu.
Say1 %
Web sitelerinde fotograf galerisi bulunanlar 14 27,45
Web sitelerinde fotograf galerisi bulunmayanlar 37 72,55
Toplam 51 100,00

Kaynak: Yazarlar tarafindan incelenen web sitelerinden derlenmistir.

Gemi acente isletmelerinin vermis olduklar1 hizmetlere ait fotograflar, miisteriler agisindan
gemi acentesi se¢imi yaparken tercih sebebi olabilmektedir. Gemi acente isletmelerinin vermis
olduklar1 hizmetleri web sitelerinde bir fotograf galerisi sekmesinde paylasma durumu
bakimindan incelendiginde yuzde 27,45’ inde fotograf galerisinin bulundugu, yiizde 72,55’ inde

ise fotograf galerisinin bulunmadigi tespit edilmistir.
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Tablo 12. Gemi Acente Isletmelerinin Web Sitelerinde ‘Video Galerisi’ Bulunma Durumu.

Say

1 %
Web sitelerinde video galerisi bulunanlar 3 5,88
Web sitelerinde video galerisi bulunmayanlar 48 94,12
Toplam 51 100,00

Kaynak: Yazarlar tarafindan incelenen web sitelerinden derlenmistir.

Gemi acente isletmelerinin vermis olduklar1 hizmetleri web sitelerinde bir video galerisi adi
altinda paylasma durumu bakimindan incelendiginde yilizde 5,88’inde video galerisinin

bulundugu, yuzde 94,12’sinde ise video galerisinin bulunmadigi tespit edilmistir.

Tablo 13. Gemi Acente Isletmelerinin Web Sitelerinde ‘Referans Bilgisinin’ Bulunma

Durumu.
Say1 %
Web sitelerinde referans bilgisi bulunanlar 3 5,88
Web sitelerinde referans bilgisi bulunmayanlar 48 94,12
Toplam 51 100,00

Kaynak: Yazarlar tarafindan incelenen web sitelerinden derlenmistir.

Gemi acente igletmelerinin daha dnceden calismis veya hali hazirda ¢alismakta oldugu firma
bilgilerine (referans) web sitelerinde yer verip-vermedikleri agisindan inceledigimizde; yiizde
5,88’inin web sitelerinde referans bilgisinin bulundugu, ylzde 94,12’sinde ise referans

bilgisinin bulunmadig: tespit edilmistir.

Tablo 14. Gemi Acente Isletmelerinin Web Sitelerinde ‘Irtibat Ve Ulagim Bilgisi’
Bulunma Durumu.

Say1 %
Web sitelerinde irtibat/ulagim bilgisi bulunanlar 51 100,00
Web sitelerinde irtibat/ulagim bilgisi bulunmayanlar 0 0,00
Toplam 51 100,00

Kaynak: Yazarlar tarafindan incelenen web sitelerinden derlenmistir.

Gemi acente igletmelerinin web sitelerinin tamaminda yani yuzde 100 oraninda irtibat ve ulagim

bilgisinin bulundugu tespit edilmistir.
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4. Web Sitelerinin Etkinlik Degerlendirmesi

Bu c¢aligmada; daha once belirtildigi lizere, deniz tasimacilifinda ¢ok Onemli bir yeri ve
sorumlulugu olan ve Kocaeli’de bulunan gemi acente isletmelerinin web sitelerinin igerik

analizi yapilmigtir.

Etkinlik degerlendirmesinde, 2016 yilinda Duygun ve Alnipak’in bir ¢calismasinda kullanilmig
olan bir skala kullanilarak bu ¢alismaya uyarlanmistir (Duygun, & Alnipak, 2016:186). Skalada
belirtilen tiim kategoriler esit dneme sahip oldugu varsayilarak hesaplanmistir. Buna gore

etkinlik diizeyleri su sekildedir.

e %0 ile %20,0 arasi etkisiz dereceli etkinlik

o  %?20,1 ile %40 arasi diisiik dereceli etkinlik

e  %40,1 ile %60 aras1 orta dereceli etkinlik

o  %060,1 ile %80 aras1 yliksek dereceli etkinlik

e %2380,1 ile %100 arasi ¢ok yliksek dereceli etkinlik

Tablo 15’de gemi acente igletmelerine ait web sitelerinin etkinlik degerlendirme sonuglar1
verilmistir. Tabloda yer alan yiizdelik oranlar her bir kategorinin altinda yer alan degiskenlerin

aritmetik ortalamasi alinmak suretiyle belirlenmis olan oranlardir.

Tablo 15. Gemi Acente Isletmelerinin Web Sitelerinin Etkinlik Sonuglari.

Kategoriler % Sonug

Site dizayni 48,04 Orta derecede etkin
Enformasyonel igerik

* Kurumsal bilgi 32,21 Diisiik derecede etkin
* Hizmetlere yonelik bilgi 70,59 Yiksek derecede etkin
Enformasyonel icerik ortalamas1 % | 51,4 Orta derecede etkin
Etkilesimli/Interaktif igerik 6,86 Etkisiz derecede etkin
Genel Ortalama % 35,43 Diisiik derecede etkin

Kaynak: Yazarlar tarafindan incelenen web sitelerinden derlenmistir.

Tablo 15’e gore; gemi acente isletmelerinin icerik analizi yontemi ile degerlendirilen web
sitelerinin etkinlik durumu etkilesimli/interaktif i¢erik agisindan etkisiz derecede kalirken, site
dizayn1 ve enformasyonel igerik agisindan ise orta derecededir. Enformasyonel igerik
kategorisinde bulunan degiskenlere bakildiginda ise kurumsal bilgilerin diisiik derecede,

hizmetlere yonelik bilgilerin ise yliksek derecede etkin oldugu goriilmektedir. Genel
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ortalamalara bakildiginda ise Kocaeli’ndeki gemi acente igletmelerinin web sitelerinin yiizde

35,43 oranla diistik derecede etkin oldugu goriilmektedir.

5. Sonug ve Oneriler

Yapilan literatiir incelemesinde, gemi acente isletmelerinin web sitelerinin icermesi gereken
Olgiitlere yonelik bir arastirmaya rastlanilmamistir. Dolayisiyla bu ¢alismanin literatlire katki

saglayacagi diistiniilmektedir.

Arastirma kapsaminda; tilkemizde, liman bagkanliklar1 bazinda en ¢ok gemi ugraginin yapildigi
bolge olan Kocaeli’deki gemi acente isletmelerinin, web sitelerini ne derecede etkin
kullandiklarini belirlemeye yonelik icerik analizi yapilmistir. Yapilan incelemeler neticesinde,
Kocaeli Bolgesinde faaliyet gosteren gemi acente isletmelerinin web sitelerinin etkinliginin
yiizde 35,43 orani ile diisiik derecede oldugu tespit edilmistir. Buna bagli olarak su 6nerilerde

bulunmak mimkindr:

- Incelenen web sitelerinin site dizayn1 yiizde 48,04 orani ile orta derecede etkin oldugu
tespit edilmistir. Bunun sebebi olarak, web siteleri incelenen 51 isletmenin 24’{iniin web
sitesini Tiirk¢e dilinde hazirlamasi ve 26 isletmeninde web sitelerinde iki veya daha
fazla dil segeneginin olmamasi goze carpmaktadir. Denizcilik sektoriinde, gemi
acentelerinin 6nemi goz oniinde bulunduruldugunda ve uluslararasi ticaretin genellikle
yabanci bir dilde yapildigi diistiniildiiglinde, gemi acente isletmelerinin ticaret yapmakta
oldugu iilkelerin dillerinin veya en azindan Ingilizce dilinde bir web sitesinin
hazirlanmas1 ya da Ingilizce dil desteginin web sitelerinde bulunmasmm yararl
olabilecegi sOylenebilir. Bu sayede gemi acente isletmelerinin web sitelerini ziyaret
eden mevcut ya da potansiyel miisterilerin ilgili web sitelerinde aradiklar1 bilgiye daha

rahat ulasabilmesi konusunda kolaylik saglayacagini ifade etmek miimkiindiir.

- Enformasyonel igerik kategorisinde ise etkinlik yiizde 51,4 orani ile orta derecede etkin
olarak tespit edilmistir. Bu kategoriye ait kurumsal bilgi ve hizmetlere yonelik bilgi

olmak tiizere iki alt kategori bulunmaktadir.

0 Kurumsal bilgi alt kategorisinin yiizde 32,21oran1 ile diisiik derecede etkin
oldugu tespit edilmistir. Bunun sebebi olarak 44 gemi acente isletmesinin web
sitelerinde gemi acentelik yetki belgesine yer vermemeleri, 42 gemi acente

isletmesinin ise iiye olduklar1 dernek veya kurulug bilgilerine yer vermemeleri
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sOylenebilir. Bu bilgilere yer verilmesinin miisteriler tarafinda gliven hissi
yaratacagi ayrica firmalarin web sitelerinde de etkinlige neden olacagi

distiniilmektedir.

0 Hizmetlere yonelik bilgi alt kategorisinin ise yiizde 70,59 orani ile yiliksek
derecede etkin oldugu tespit edilmistir. Bu kategoride gemi acente isletmelerinin
vermekte olduklar1 hizmetler degerlendirilmis ve 36 gemi acente isletmesinin bu
bilgilere yer verdigi goriilmiistiir. Bu baglamda diger gemi acente isletmelerinin

de web sitelerinde bu bilgilere yer vermesi tavsiye edilmektedir.

- Etkilesimli/interaktif igerik kategorisinin ise yiizde 6,86 orani ile etkisiz derecede etkin
oldugu tespit edilmistir. Gemi acente isletmelerinin web sitelerinde online hesap
makinesi (proforma hesaplama, kur ¢evirici vb.) ve proforma talep edebilme 6zelliginin
etkisiz derecede diisiik olmasi diisiindiiriiciidiir. Miisteriler acisindan daha 6nce de
belirtildigi lizere saglikli bir navlun hesab1 yapilabilmesi acisindan bu bilgilere yer
verilmesi hem miisterilerin tatminini saglayacaktir hem de web sitelerinin etkinligini

artiracaktir.
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Ozet:

Deniz tasimaciligi, uluslararasi ticaretin temel unsurlarindan biri olup, kiiresel ekonominin
siirdiiriilebilirliginde kritik bir rol oynamaktadir. Deniz tagimaciligi, karbon emisyonlari nedeniyle
cevresel siirdiiriilebilirlik i¢in bir sorun teskil etmektedir. Ozellikle Avrupa ve cevresindeki stratejik
bolgelerde faaliyet gdsteren konteyner limanlari, emisyonlarin 6nemli bir bélimiinii olugturmaktadir.
Bu calisma, Avrupa ve cevresindeki stratejik dneme sahip iilkelerdeki konteyner limani hacimlerinin
toplam CO: emisyonlarina etkisini istatistiksel yontemlerle kapsamli bir sekilde analiz etmektedir. Elde
edilen verilere gore, CO: emisyonlarimn ortalama degeri 6.719.183,4 ton, standart sapmasi ise
10.204.906,2 ton olarak tespit edilmistir. Konteyner limam hacmi ise ortalama 4.067.930,54 TEU olarak
belirlenmistir. Verilerin normallik varsayimini karsilamamasi sebebiyle, Spearman korelasyon analizi
tercih edilmis ve analizler SPSS yazilimi kullanilarak gergeklestirilmistir. Parametrik olmayan
Spearman korelasyon analizi sonuglari, konteyner limani hacimleri ile toplam CO: emisyonlar1 arasinda
orta diizeyde pozitif ve istatistiksel olarak anlamli bir iliski (rho = 0,621, p < 0,001) oldugunu
gostermistir. Bu bulgular, liman operasyonlarinin yogunlugunun karbon emisyonlar1 Gzerinde belirgin
bir etkisi oldugunu ortaya koymaktadir. Calisma, deniz tasimacilifinda siirdiiriilebilirlik ve enerji
verimliligi politikalarimn Onemini vurgulamakta olup, IMO’nun MARPOL Ek VI diizenlemeleri
dogrultusunda ¢evresel hedeflere ulasilmasina katki saglayabilecek somut bir yol haritas1 sunmaktadir.

Anahtar kelimeler: Deniz tagimaciligi, ¢evresel etki, karbon emisyonlari, konteyner limani hacmi,
Spearman korelasyonu, SPSS.

Abstract:
Maritime transportation is a key element of international trade and plays a critical role in the
sustainability of the global economy. Maritime transportation poses a challenge for environmental
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sustainability due to carbon emissions. Especially container ports operating in strategic regions in and
around Europe account for a significant share of emissions. This study comprehensively analyzes the
impact of container port volumes on total CO2 emissions in strategically important countries and around
Europe using statistical methods. According to the data obtained, the mean value of CO2 emissions is
6,719,183.4 tons and the standard deviation is 10,204,906.2 tons. Container port volume is determined
as 4,067,930.54 TEU on average. Since the data did not meet the normality assumption, Spearman
correlation analysis was preferred and the analysis was carried out using SPSS software. The results of
the nonparametric Spearman correlation analysis showed that there is a moderate positive and
statistically significant relationship (rho = 0.621, p < 0.001) between container port volumes and total
CO: emissions. These findings reveal that the intensity of port operations has a significant impact on
carbon emissions. The study emphasizes the importance of sustainability and energy efficiency policies
in maritime transport and provides a concrete roadmap that can contribute to achieving environmental
targets in line with IMO's MARPOL Annex VI regulations.

Keywords: Maritime transport, environmental sustainability, carbon emissions, container port volume,
Spearman correlation, SPSS analysis, IMO MARPOL regulations.

1. Giris

Deniz araglarmin hareket ettikleri giizergah, denizyolu olarak adlandirilmaktadir (Ksciuk vd.,
2023). Insanlarin ve yiiklerin gemi, vapur gibi deniz araclar1 kullanilarak bir limandan baska
bir varis limanima taginmasi ise denizyolu tasimacilig1 olarak tanimlanmaktadir (A. umut Unal
vd., 2022). Bu tasimacilik tiirii, biiylik hacimli ve diisiik degere sahip iirtinler (6r. kimyasal
maddeler, yaglar, metal pargalar1), tekerlekli araclar, konteynerler, canli hayvanlar ve soguk
zincir riinlerinin taginmasinda yaygin olarak kullanilmaktadir (Bartulovi¢ vd., 2022; Ferrari
vd., 2023; Rodrigue, 2017).

Uluslararas1 bir faaliyet alanina sahip olan denizyolu tagimaciligi, siyasi, ekonomik ve
teknolojik gelismeler (Eyit vd., 2022) gibi uluslararasi dinamiklerden hizli bir sekilde
etkilenmektedir (Bach vd., 2020) . Bununla birlikte, denizyolu tasmmaciliginin 6nemli bazi
avantajlar1 bulunmaktadir (Fratila vd., 2021; Lau vd., 2024). Denizyolu tasimaciligi, etkinligi,
diisiik maliyeti ve yiiksek glivenlik seviyeleriyle diger tasimacilik yontemlerine kiyasla dnemli
avantajlar sunmaktadir (Benamara vd., 2019). Bu tasimacilik yontemi, uluslararasi ve
kitalararas1 tasimacilik faaliyetlerinde diger yontemlere gore daha etkili ve ekonomik olup,
biiylik hacimli yiiklerin tasinabilmesi ve diisiik enerji tiikketimi sayesinde en ekonomik
seceneklerden biri olarak kabul edilmektedir (Psaraftis & Kontovas, 2010). Ayrica, sanayi
hammaddesi gibi biiyiik hacimli yiiklerin tek seferde tasmmasi maliyetleri diislirmekte ve
tagima siirecini daha verimli hale getirmektedir (Caliskan & Ozturkoglu, 2016). Denizyolu
tagimaciligi, uluslararasi sularda yapilan tagimalar sayesinde yiik ve yolcu giivenligi agisindan
da Oonemli avantajlar sunarak, tasimacilik siireclerini daha giivenli kilmaktadir (Dogan, 2018;

Kurt, 2007; Usluer, 2024; Yildiz, 2022):
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Denizyolu tasimaciligi, ekonomik avantajlari ve glivenlik saglamasi gibi bir¢ok fayda sunsa da,
bu avantajlarin yani swra bazi 6nemli dezavantajlar da tagimaktadir (Akkartal, 2022;
Aminzadegan vd., 2022). Ozellikle, tasima hizmin diisiik olmas1 ve altyap1 smirlamalar1 bu
dezavantajlarin basinda gelmektedir. Ayni zamanda denizyolu tasimaciliginda kullanilan
araglar, diger yontemlere gore daha diisiik hizda calismakta ve bu durum tagima siirelerini
uzatmaktadir (Psaraftis & Kontovas, 2013). Deniz tagimaciligi, kiiresel ekonomide kilit bir rol
oynamakta ve mallarin kitalar arasindaki biiyiik mesafeler boyunca tasinmasini saglamaktadir.
Diinya Ticaret Orgiitii verilerine gore, deniz tasimacilig1 kiiresel uluslararasi ticaretin yaklasik
%80'ini olusturmaktadir (Oguz, 2024; Ozbey & Tikiz, 2024). Bu baglamda, deniz
tagimaciliginin ekonomik avantajlar1 kadar cevresel etkileri de 6nemli bir inceleme konusu
haline gelmistir.

Son yillarda, deniz tasimaciliginin c¢evresel etkileri {lizerine yapilan caligmalarda, liman
operasyonlarmin karbon emisyonlari {izerindeki etkisine odaklanilmistir. Ornegin, Psaraftis ve
Kontovas (2010), deniz tasimaciliinin ekonomik ve ¢evresel performans dengesini ele almis
ve liman operasyonlarin ¢evresel siirdiiriilebilirlik tizerindeki 6nemini vurgulamistir. Ayrica,
Halff vd. (2019) calismalarinda, IMO'nun siilfiir sinirlamalar1 gibi diizenlemelerinin emisyon
azaltimi iizerindeki etkilerini degerlendirmistir. Benamara vd. (2019) ise, liman
operasyonlarmmin enerji verimliligini artirma ve emisyonlar1 azaltma potansiyeline dikkat
¢cekmistir. Bunun yani sira, Nusa & Kodak (2023), deniz tasimaciliginin diger tasimacilik tiirleri
ile karsilagtirmali olarak daha ¢evreci oldugunu, ancak yogun liman operasyonlarmin
emisyonlar1 artirdigma isaret etmistir. Konteyner limanlarindaki operasyonlar sonucunda
salman emisyonlarm c¢evresel etkileri, denizcilik sektoriinde giderek daha da fazla
tartigilmaktadir. Literatiirde, denizcilik sektoriiniin emisyonlarma yonelik birgok calisma
yapilmis olsa da bu ¢aligmalar genellikle gemi tiplerine odaklanmis ve liman operasyonlarinin
etkilerini smirh bir sekilde ele almustir. Ozellikle Avrupa ve ¢evresindeki stratejik dneme sahip
konteyner limanlarinin emisyonlara katkisini analiz eden ¢aligmalarin sayis1 olduk¢a sinirlidir.
Mevcut caligmalar, limanlarin toplam karbon emisyonlarindaki paymi ayrmtili bir sekilde ele
almak yerine, sektorel bazda genel analizlerle smirli kalmistir. Bu baglamda, konteyner
limanlarmin operasyonel hacimlerinin ve bu hacimlerin CO: emisyonlarmna etkilerinin
dogrudan iliskilendirildigi bilimsel bir bosluk bulunmaktadir. Bu c¢alismada, bu boslugu
doldurmay1 hedefleyip, Avrupa ve c¢evresindeki stratejik konteyner limanlarmin operasyonel
biiyiikliikleri ile toplam CO. emisyonlar1 arasindaki iliskiyi analiz ederek liman bazh

emisyonlarm ilk kez dogrudan veri analizine dayal olarak ele alinacak ve bu iligkinin daha
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stirdiiriilebilir liman operasyonlar1 gelistirilmesi i¢in temel bir referans olusturmasina katki
saglanacaktir. Bahse konu bu analiz parametrik olmayan Spearman korelasyon analiziyle SPSS
yazilimi kullanilarak degerlendirilmistir. Tanimlayic istatistikler ve analiz sonuglari, liman
operasyonlarmin karbon emisyonlari iizerindeki etkilerini anlamak ve ¢evresel siirdiiriilebilirlik

stratejilerine yon vermek i¢in dnemli bir temel sunmaktadir.
1.1. Diinya’da ve AB’de Denizyolu Tasimacihig:

Oncelikle, kiiresel diizeyde deniz ticaretinin biiyiime oranlarma deginmek gerekirse; Sekil 1°de
gosterildigi tizere 2022 yilinin baslarindan itibaren deniz ticareti, 6zellikle de kuru yiik ve tanker
sevkiyatlar1 Ukrayna'daki savastan etkilenmistir. Ukrayna’daki savas, nakliye modellerinde
degisikliklere yol agmis ve basta petrol ve tahil olmak {izere emtia icin kat edilen mesafeleri
artirmistir. Bu degisiklikler, deniz tasimaciligi maliyetlerini yiikseltirken sektordeki gevresel
etkileri de artrmistir (UNCTAD, 2023).
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Sekil 1. Deniz ticaretindeki buyime, ton ve ton-mil, 2000-2024 (Y1llik yiizde degisim)
(UNCTAD, 2023)

Ayn1 zamanda Sekil-2’de sunulan tablodan anlasilacagi gibi Ocak 2023 itibariyle diinya filosu
100 gross tonaj ve iizeri 105.493 gemiden olusmaktadir. 2022 yilinda kapasite yillik %3,2
oraninda artmig ve topam tonaj 2,27 milyar dead weight tona (DWT) ulagmustir. Yillik ylizde
degisim, filo biliylimesinin hizin1 degerlendirirken, toplam DWT kapasitesi deniz
tagimaciligindaki genislemeyi ifade etmektedir. Avrupa Birligi ise, iki okyanus ve dort denizle
cevrili olup, 68.000 kilometrelik kiy1 seridine sahiptir. Bu cografi avantaj sayesinde,
Avrupa’nin dis ticaretinin %901 ve i¢ ticaretinin %40°’°1 denizyolu tasimaciligiyla saglanmakta
olup, bu durum sektdriin ekonomik ve lojistik agidan hayati dnemini ortaya koymaktadir (Calik,
2008).
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Sekil 2. Dunya filosu, 1980-2023 (Bin 6lii agirlik ton ve yillik yiizde degisim) (UNCTAD,
2023)

Ancak son yillarda, COVID-19 pandemisi, Ukrayna savasi ve iklim degisikligi gibi kiiresel
olaylar, deniz tasimaciligini derinden etkilemis ve sektoriin siirdiiriilebilirligini saglamak igin
yeni stratejilerin uygulanmasi gerektigini ortaya koymustur. Bu olaylar, ayn1 zamanda deniz
tasimaciliginda cevresel siirdiirtilebilirlik hedeflerine ulagsmanin zorluklarini da gézler oniine
sermektedir (Lee, 2023; UNCTAD, 2023). Bu baglamda, ¢evresel etkilerin azaltilmasina
yonelik uluslararasi diizenlemeler ve politikalar, sektorel doniisiimiin temelini olusturmalidir.
Giintimiizde kiiresel denizcilik, artan ticaret politikasi ve jeopolitik gerginlikler de dahil olmak
iizere birden c¢ok zorlukla karsi karsiya kalmaya devam etmektedir. Ayrica bu sektor,
strdurdlebilir bir gelecege gecis yapmayi, karbonsuzlastirma hareketini ve dijitallesmeyi
benimsemeye yonelik bir perspektife dogru ilerlemektedir. Kuskusuz sektoriin 6niindeki en
onemli zorluk, bu sektorin bir yandan ekonomik buytumeyi sirdirirken bir yandan da
karbonsuzlasmaya dogru doniistiiriicii bir yolculuga c¢ikmasi gerektigidir. Cevresel
stirdiiriilebilirlik, mevzuata uyum ve ekonomik taleplerin dengelenmesi, miireffeh, esitlik¢i ve

giiclii bir deniz tagimacilig1 gelecegi i¢in hayati dneme haizdir.

Veri analizi agamasinda da degerlendirilen deniz ulastirma sektoriinde pandemi 6ncesi donem
olan 2019 yil1, pandemi sonrasi ve 2022 yilina kadar ulagim/seyahat gibi yogun enerji tiikketimi
olan hizmetlere yapilan harcamalar kademeli olarak toparlanmis ve buna karsilik, konteyner ve

kuru yiik sevkiyatlar1 2022 yilinda gerilemistir (Sekil-1). Zayiflayan konteyner ticareti, kiiresel
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ekonomik biiylimedeki yavaslamay1 ve COVID-19 salgini sirasindaki olagandisi artistan sonra

talebin normallesmesini yansitmaktadir (UNCTAD, 2023).

Yillar boyunca, kiiresel filo kapasitesindeki genisleme, denizcilik, gemi insas1 ve finansman
alanlarindaki is ¢evrimlerini ve egilimleri yansitarak inigli ¢ikish bir seyir izlemistir. 2005 ve
2010 yillar1 arasinda, kiiresel 6lii agirlik tonajindaki yillik ortalama biiyiime yiizde 7,1 ile giiglii
bir seyir izlemistir. Ancak, 2007-2008 mali krizini yansitan biiylime, diger faktorlerin yani sira
gemi insasindaki konsolidasyon ve gemi finansmani piyasasindaki kii¢iilme nedeniyle 2011-
2023 yillar1 arasinda ortalama yilizde 4,9'a yavaglamistir. Pandemiden bu yana, filo buytimesi
yavaslamig ve yillik ortalama %3,1 seviyesinde gergeklesmistir (Sekil-2). Dinya deniz
ticaretinin biiylimesi ve deniz filosunun biiytikliigiindeki yillik degisimler, deniz tasimaciliginin
cevresel etkilerinin daha kapsamli bir sekilde analiz edilmesine olanak saglamaktadir. Bu
baglamda, denizcilik sektoriiniin siirdiiriilebilir kalkinma hedeflerine ulasmasinda énemli bir
role sahip olan MARPOL So6zlesmesi, cevresel etkilerin etkin bir sekilde yonetilmesi agisindan
kritik bir 6neme sahiptir. Bu kapsamda; bir sonraki boliimde, MARPOL S&zlesmesi’nin amact
ve kapsami ile deniz tagimaciliginda gevresel siirdiiriilebilirlige katkilar1 detayli bir sekilde ele

almacaktir.

2. Deniz Tasimacihig@1 ve Kiiresel Siirdiiriilebilirlik: Cevresel Etkiler ve Diizenleyici

Cerceve
2.1 MARPOL - Gemilerden Kaynaklanan Kirliligin Onlenmesi Uluslararasi Sézlesmesi

MARPOL, uluslararasi denizcilikle ilgili en 6nemli yasal diizenlemelerden biridir ve deniz
tasimaciliginin gevresel etkilerini en aza indirme amaci tasimaktadir. Bu kapsamda, IMO’nun
MARPOL Ek VI diizenlemeleri, enerji verimliligini artirmay1 ve sera gazi emisyonlarmi
azaltmay1 hedefleyen kiiresel bir ¢erceve sunmaktadir. Uluslararasi deniz tasimaciligy, kiiresel
sera gazi emisyonlarinin yaklasik %3’iinden sorumlu oldugundan, bu diizenlemeler denizcilik
sektoriinde karbonsuzlastirma hareketini oncelikli bir gereklilik haline getirmistir (IMO, 2020).
Sektoriin bu hedeflere ulagabilmesi i¢in Enerji Verimliligi Mevcut Gemi Endeksi (EEXI) ve
Karbon Yogunlugu Gostergesi (CII) gibi kisa vadeli tedbirler gelistirilmis ve 2023 itibartyla
uygulanmaya baglanmistir. Bu girisimlerin bir devami olarak, Temmuz 2023'te IMO, Revize
Sera Gazi Azaltma Stratejisini kabul etmis ve deniz tagimaciliginda ¢evresel siirdiiriilebilirlik
icin Onemli bir adim atmustir. Bu strateji, enerji verimliligi artirict onlemlerin yani sira sera gazi

emisyonlarini azaltmaya yonelik uzun vadeli hedefleri desteklemektedir (UNCTAD, 2023).
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Sekil 3. Karbondioksit emisyonlari, ton, ana ekonomilerine gore, 2012-2022
(UNCTAD, 2023)

Sekil 3’te karbon emisyonlarindaki egilimleri, ana sahiplik ekonomisine dayali olarak
gostermektedir. 2012 ve 2022 yillar arasinda, en biiyiik ii¢c armatorliik ekonomisi olan Cin,
Japonya ve Yunanistan'in karbondioksit emisyonlarindaki pay1 artmistir. Ayrica bu bilgilere ek
olarak Sekil 4’te ana gemi tiirlerine gore karbondioksit emisyonlar1 gdsterilmistir. Sekil 4’te

Ocak 2012 ile Mart 2023 tarihleri arasinda farkli gemi tiirlerinin karbon dioksit (COs2)
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emisyonlarmi ton cinsinden gostermektedir. Gemi tiirleri farkli renklerle belirtilmistir ve yatay
eksende yillar, dikey eksende ise emisyon miktarlar1 yer almaktadir. Ocak 2012'den Mart
2023'e kadar toplam emisyonlarda diizenli bir artis gdzlemlenmektedir. Ozellikle konteyner,
tanker ve kuru yiik gemilerindeki emisyon artis1 dikkat ¢ekicidir. COVID-19 pandemisi (2020-
2021 yillar1) sirasinda bazi gemi tiirlerinin emisyonlarinda hafif bir yavaslama gézlemlenebilir,

ancak toplamda artis trendi devam etmistir.
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MARPOL So6zlesmesi'nin denizcilik sektoriindeki karbonsuzlastirma ve sera gazi emisyonlarini
azaltma hedefleri, Hiikiimetler aras Iklim Degisikligi Paneli'nin (IPCC) 20 Mart 2023 tarihinde
yaymlanan son raporundaki "hizli, derin ve siirekli emisyon azaltimi" cagrisiyla dogrudan
iligkilidir (Lee, 2023). Diinya yiizey sicaklig1 son 100 yilda yaklagik 0,6°C artarken, 2011-2020
déneminde bu artig, 1850-1900 yillarina gére 1,09°C’ye ulasmistir. Ozellikle kara alanlarinda
(1,59°C) ve okyanuslarda (0,88°C) artiglar gozlemlenmistir. Kiiresel yiizey sicakligindaki bu
artig, 1970'ten bu yana son 2000 yilin en hizh yiikselisi olarak kaydedilmistir. Birlesmis
Milletler iklim Degisikligi Cerceve Sozlesmesi (UNFCCC) organlarma gére, Onlemler
alinmazsa diinya ylizey sicakliginm 2100 yilma kadar 1,8°C ila 4°C araliginda artmasi
degerlendirilmektedir. Bu egilim, son 10.000 y1l igindeki herhangi bir ylizy1llik donemden daha

ciddi bir tehdide isaret etmektedir ve uluslararasi diizenlemelerin hayati 6nemini ortaya
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koymaktadir (Lee, 2023). Bugiin diinya toplumu, atmosferik hava kirliliginin 6nlenmesi
sorununa 6zel bir énem atfetmektedir. 1997 yilinda, BM Iklim Degisikligi Sézlesmesi
cergevesine ek bir anlasma olan Kyoto Protokolii kabul edilmistir. Protokol, o6zellikle
karbondioksit (CO.) olmak {izere sera gazi emisyonlarinin azaltilmasina yonelik bir ¢ergeve
prosedir sunmaktadir. Kiiresellesen diinya ekonomisiyle birlikte tasimacilik talebi siirekli
artmakta, bu sektdriin temelini olugturan makinelerin fosil yakitlara biiyilkk oranda bagiml
olmasi ise sera gazi emisyonlarinin yiikselmesine neden olmaktadir (Raihan, 2023). Bu durum,
basta kiiresel 1sinma, iklim degisikli§i ve okyanus asitlenmesi gibi ciddi ¢evresel sorunlari
beraberinde getirmektedir. Bununla birlikte, taginan birim yiikiin her tonunun bir milde tirettigi
karbondioksit emisyonu dikkate alindiginda, denizyolu tasimaciligi en ¢evreci ulasim yontemi

olarak 6ne ¢ikmaktadir (Nusa & Kodak, 2023).
2.1.1 Deniz Tasimacihginda Karbon Ayak izi

Denizcilik, stirdiiriilebilirlik ve iklim degisikligi tartigmalarinin 6n saflarinda yer almaktadir ve
Uluslararasi denizcilik, tiim kiiresel sera gazi emisyonlarinin yiizde 2,8'inden sorumludur. Daha
fazla 6nlem alinmazsa, sektorden kaynaklanan karbondioksit (CO:) emisyonlarmnin 2050 yilia
kadar 2008 emisyon degerlerinin yiizde 90-130'una yiikselecegi tahmin edilmektedir [IMO],
2020). Denizciligin kendi faydalarmi asindirmamasi igin, 6zellikle de denizcilige olan talep
yillar i¢inde yakit verimliligi iyilestirmelerinden daha hizli biliyidigi icin, denizcilikte
karbonsuzlastirma hedeflerinin yaygmlastirilmasi acil bir dncelik durumuna gelmistir. Iginde
bulundugumuz yiizyilin sonuna kadar, IPCC (HiikGimetleraras1 Iklim Degisikligi Paneli) nin
orta dlizey emisyon senaryosunda 2,7°C'lik kiiresel 1smma "¢ok muhtemel" olarak kabul
edilirken, c¢ok yiiksek sera gazi emisyon senaryosunda bu deger 3,3°C-5,7°C arasinda
degismektedir (Lee, 2023). Ayrica, yillik UNCTAD - Review of Maritime Transport raporlar
(UNCTAD, 2023), deniz tasimaciligi piyasasmnin halen gelismekte oldugunu ve su anda
oldugundan daha yogun enerji i¢eren bir sektor haline gelecegini gostermektedir (A. U. Unal

vd., 2022).
2.1.2 Uluslararas: Denizcilik Orgiitii IMO) ve Kiiresel iklim Hedefleri

Deniz ulastrma endiistrisinden kaynakli karbondioksit (CO:) emisyonlarmnin azaltilmasi,
global cevreye olan etkileri nedeniyle kritik bir 6neme sahiptir (Kwilinski vd., 2024).
Uluslararas1 Denizcilik Orgiitii (IMO), gemilerden kaynaklanan sera gazi emisyonlarmin

simirlandirilmas1 ve azaltilmasi icin etkili diizenlemeler gelistirmektedir. Bu kapsamda
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MARPOL ve SOLAS, denizcilik sektorunde gevre koruma ve giivenlik alaninda 6nemli araglar

olarak kabul edilmektedir.

IMO'nun diizenleyici organit olan Deniz Cevresini Koruma Komitesi (MEPC), enerji
verimliligini artirmak ve emisyonlar1 azaltmak amaciyla MARPOL Ek-VI kapsaminda Enerji
Verimliligi Tasarim Endeksi (EEDI) ve Gemi Enerji Verimliligi Yonetim Plan1 (SEEMP) gibi
mekanizmalar gelistirmistir (Kizielewicz, 2022; Stec vd., 2021; Tokuslu, 2020).

2020 yilinda yiiriirliige giren diizenleme ile deniz yakitlarinda stilfiir sinir1 %3,5'ten %0,5'e
diigiiriilmiis, bu da emisyonlarin azaltilmasma yonelik 6nemli bir adim olmustur (Halff vd.,
2019)). IMO’nun hedefleri arasinda, 2030 yilina kadar CO. esdegeri (gesitli sera gazlarmin
iklim etkilerini standartlastirmak icin kullanilan bir 6l¢li birimi) emisyon yogunlugunu %40,
2050 yilina kadar ise %70 oraninda azaltmak yer almaktadir (Serra & Fancello, 2020). Ancak,
su anda yaygim olarak kullanilan geleneksel yakitlar (HFO, MDO ve MGO) bu hedefleri
karsilamamaktadir. Dolayisiyla, daha temiz yakit alternatiflerine ge¢is yapilmasi, sektoriin kisa
ve uzun vadeli hedeflere ulagabilmesi i¢in kritik bir gereklilik olarak 6ne ¢ikmaktadir (Al-Douri

vd., 2022).

Uluslararas1 Denizcilik Orgiitii'niin (IMO) Deniz Cevresi'nin Korunmasi: Komitesinin 18-22
Mart 2024 tarihleri arasinda diizenlenen 81. Oturumu (MEPC81)’nda gemilerden kaynaklanan
sera gazi emisyonlarin azaltilmasia yonelik ¢alismalarini yogunlastirmasinin yani sira, IMO
Deniz Giivenligi Komitesi de calisma programina "Yeni teknolojiler ve alternatif yakitlar
kullanan gemilerden kaynaklanan sera gazi emisyonlarinin azaltilmasmi destekleyecek bir
giivenlik diizenleyici g¢ergevenin gelistirilmesi" konular1 goriisilerek MARPOL Ek VI'ya
yonelik diizenlemeler ve yeni enerji verimliligi yonetmelikleri kabul edilmesi sektor adina

olumlu bir gelisme olarak degerlendirilmektedir.
3. Materyal ve Yontem

3.1. Cesitli Ulkelerin Konteyner Limami Hacmi/CO: Emisyonlar iligkisinin SPSS

Statistics Programu ile Veri Analizi

IMO’nun MARPOL Ek VI kapsamindaki diizenleyici tedbirleri, gemilerden kaynaklanan sera
gazi emisyonlarmin azaltilmasma yonelik kiiresel ¢abalarin 6nemli bir pargasidir. Ancak, bu
diizenlemelerin etkilerinin Olgiilmesi ve emisyon verilerinin detayli olarak incelenmesi

gerekmektedir. Bu caliymada, Avrupa ve cevresindeki stratejik oneme sahip iilkelerin
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konteyner limani hacimleri ile toplam CO: emisyonlar1 arasindaki ilisgki, SPSS Statistics

programi kullanilarak analiz edilmistir. Veri analizi siireci, asagidaki adimlardan olusmaktadir:

Veri Setlerinin Hazirlanmasi: Calismada kullanilan veri setleri OECD ve Eurostat’tan temin
edilmis olup, analiz i¢in gerekli bicimde diizenlenmistir. Veriler, konteyner liman1 hacimlerini

ve toplam CO: emisyon degerlerini kapsamaktadir.

Normallik Testleri: Kolmogorov-Smirnov ve Shapiro-Wilk testleri uygulanarak verilerin
normallik varsayimima uygunlugu degerlendirilmistir. Normallik varsayimini karsilamayan
veriler, istatistiksel olarak uygun analiz yontemlerinin segilmesi adina parametrik olmayan

Spearman korelasyon analizi ile degerlendirilmistir.

Spearman Korelasyon Analizi: Parametrik olmayan Spearman korelasyon analizi ile
konteyner limani1 hacimleri ve toplam CO: emisyonlar1 arasindaki iligkiler degerlendirilmistir.

Bu yontem, verilerin normallik varsayimimi saglamadigi durumlarda kullanilmaktadir.

Sonuclarin Gorsellestirilmesi: Elde edilen analiz sonuglari, dagilim grafikleri ve Q-Q plotlar
kullanilarak gorsellestirilmistir. Bu gorseller, veri iliskilerinin daha iyi anlasilmasini

saglamistir.

Analiz Sonu¢larinin Yorumu: Analiz sonuglari, istatistiksel degerler (6rnegin, Spearman's
rho ve p-degeri) lizerinden yorumlanmis ve konteyner limani hacimlerinin emisyon

seviyelerine etkisi degerlendirilmistir.
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Sekil 5. Veri Analizi Akis Diyagrami

Yukarida agiklanan veri analizi stireci, Sekil 5°te gosterilen akis diyagrami ile 6zetlenmistir. Bu
diyagram, analiz silirecinin her bir adimmi detayli bir sekilde sunarak, yontemin daha kolay
anlasilmasina katki saglamaktadir. 2008-2022 yillar1 arasmi kapsayan veri seti ile, deniz
tagimacilig1 sektoriiniin ¢evresel etkilerinin kapsamli bir sekilde analiz edilmesine olanak
tanimaktadir. Analiz kapsaminda Avrupa ve g¢evresindeki stratejik dneme sahip iilkeler yer
almistir. Bu iilkelerin se¢ilmesinde, hem deniz tasimaciligindaki yiiksek aktivite diizeyi hem de
cevresel siirdiiriilebilirlik politikalarinin bolgesel farkliliklar gostermesi gibi nedenler etkili

olmustur.

Avrupa Denizcilik Ag1 ve Stratejik Onemi: Bu iilkeler, Avrupa'min énemli deniz ticaret
rotalarmi ve stratejik liman noktalarmi temsil etmektedir. Ornegin, Hollanda (Rotterdam
Liman1) ve Almanya (Hamburg Limani) gibi iilkeler, diinya ¢apinda biiytik ticaret hacimlerine

sahiptir. Tiirkiye ise Avrupa ile Asya arasindaki kritik bir koprii konumundadir.
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Cografi ve Bolgesel Dagilim: Kuzey Avrupa, Bat1 Avrupa, Akdeniz, Baltik ve Karadeniz gibi
farkli bolgelerden iilkelerin secilmesi, deniz tasimaciligmnin bolgesel farkliliklarini ve
cografyanin emisyon ve liman operasyonlar1 iizerindeki etkilerini anlamaya olanak

tanimaktadir.

Konteyner Tasimaciliginin Artan Roli: Avrupa ve cevresindeki bu Ulkeler, konteyner
tasimaciliginda 6nemli rol oynayan limanlara ev sahipligi yapmaktadir. Konteyner limani
hacimleri, deniz tasimaciliginin yogunlugunu ve ticaret potansiyelini yansitmakta, ayni

zamanda toplam CO: emisyonlari {izerinde dogrudan bir etki yaratmaktadir.

Uluslararas1 Iklim Politikalarmdaki Rol: Danimarka, Isve¢, Almanya ve Norveg gibi iilkeler,
IMO'nun (Uluslararas1 Denizcilik Orgiitii) siirdiiriilebilirlik politikalarina uyumda dncii olarak
bilinirken, diger iilkeler (6r. Tiirkiye ve Romanya) de biiyiiyen denizcilik sektorleri ile dikkat
cekmektedir.

Avrupa'nin Kiiresel Denizcilik Iklimine Etkisi: Avrupa bolgesi, deniz tasimaciligi ve karbon
azaltimi politikalariyla kiiresel 6l¢ekte kritik bir role sahiptir (Calik, 2008; UNCTAD, 2023).
Calismada ele alman tilkeler, hem deniz tasimaciliginin ¢evresel etkilerini degerlendirmek hem
de Avrupa ve cevresindeki tlkelerin iklim degisikligiyle miicadeledeki konumunu incelemek

acisindan uygun bir 6rneklem sunmaktadir.

Bu ¢alisma ile, deniz ulastirmasi sektoriinde ¢evresel etkinin analizine yonelik olarak tlkelerin
y1l bazinda konteyner limani hacimleri ve toplam CO-: emisyon verileri kullanilmistir. Bu veri
seti, deniz tagimacilig1 sektoriiniin ¢evresel etkileri ile operasyonel biiytlikliikleri arasindaki
iligkiyi degerlendirme amaci tagimaktadir. SPSS programi kullanilarak yapilan veri analizleri,
deniz tagimaciligi sektoriiniin ¢evresel performansini degerlendirmek ve IMO dizenlemelerinin
etkinligini degerlendirmek amaciyla onemli veriler saglamaktadir. Spearman Korelasyon
yontemi, farkli iilkelerin konteyner limani hacimleri ile toplam CO: emisyon degerleri
arasindaki iligkilerin detayli bir sekilde analiz edilmesini saglamistir. Bu analiz, konteyner
liman1 hacimlerinin emisyon seviyeleri tizerindeki etkilerini anlamak i¢in dnemli bir gerceve
sunmaktadir. Elde edilen bulgular, liman operasyonlarinin ¢evresel etkilerinin daha iyi
anlagilmasina katkida bulunmus ve siirdiiriilebilirlik stratejilerinin gelistirilmesi i¢in temel
olusturmustur. Degiskenlerin normal dagilima uygunlugu Tablo 1’de gosterildigi iizere
Kolmogorov-Smirnov ve Shapiro-Wilk testleri ile incelenmistir. df = 345 olmasi testin 345 veri
noktasina dayali olarak hesaplandigini ifade eder. Serbestlik derecesi, testin istatistiksel giictinii

ve anlamlilik diizeylerini etkileyen onemli bir parametredir. Bahse konu iki test igin p-
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degerlerinin <0.001 olmasi, verilerin normal dagilimdan anlamli sekilde saptigini
gostermektedir. Bu durum, parametrik olmayan bir test olan Spearman korelasyon analizinin

kullanilmasini gerekli kilmistir.

Tablo 1. Normallik Testi

Normallik Testi Kolmogorov-Smirnov? Shapiro-Wilk

Istatistik  df Sig. Istatistik  df Sig.
CO: Emisyonu 301 345 <001 0.690 345 <001
Konteynir Limam1 Hacmi 277 345 <001 0.743 345 <001

a..Lilliefors Anlamlilik Diizeltmesi (Bir veri setinin normal dagilima uygunlugunu test etmek igin kullanilan
Kolmogorov-Smirnov (K-S) Testi iizerinde yapilan bir modifikasyondur.)

Tanimlayicilar tablosu her iki degiskenin temel ozelliklerini gostermekte ayrica CO:
emisyonlar1 ve konteyner liman1 hacimlerinin temel istatistiklerini 6zetlemektedir. Bu tabloda
onemli olan basliklar incelendiginde;

e Ortalama : CO: emisyonlar1 i¢in ortalama 6,719,183.40, konteyner limani1 hacmi i¢in ise
4,067,930.54 olarak hesaplanmaistir.

e Standart Sapma : CO: emisyonlarmin degiskenligi (10,204,906.2) konteyner limani
hacmine (5,088,875.728) gore daha yuksektir.

e Carpikhik : Carpiklik degerleri pozitif, bu da her iki degiskenin saga carpik bir dagilima
sahip oldugunu gostermektedir. Ancak CO: emisyonlarmin c¢arpikligi (1.748) konteyner
liman1 hacminden (1.205) daha yiiksektir.

Tablo 2’deki verilere gore, CO2 emisyonlarmin dagilimi, iilkeler arasindaki ¢evresel politika

farkliliklarinin ve liman operasyonlarinin etkisini degerlendirmek i¢in anlamli bir temel

sunmaktadir. Ozellikle, CO. emisyonlarmin standart sapma ve varyans gibi istatistiksel

Olciitlerle genis bir dagilim gosterdigi gozlemlenmektedir. Bunun yaninda, konteyner limani

hacimlerinin ortalama ve dagilim degerleri, deniz tagimaciliginin lojistik kapasitelerini ve

bolgesel ticaret potansiyelini analiz etmede 6nemli bir bakis agis1 saglamaktadir. Bu baglamda,
liman hacimleriyle emisyon dagilimi arasindaki iligki, sektorel lojistik stratejiler ve ¢evresel
stirdiiriilebilirlik agisindan degerlendirilebilir. Her iki degiskenin yiiksek standart sapma ve
carpiklik degerleri, bu dagilimlarm normal olmadigini ve farkl iilkeler arasinda dengesizlikler
oldugunu ortaya koyar. Bu bulgular, Spearman korelasyonu gibi parametrik olmayan

yontemlerin tercih edilme nedenini agikg¢a desteklemektedir.
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Tablo 2. Tanimlayicilar

[statistik Standart
Hata

CO: Emisyonu

Ortalama
%095 Giiven Aralig1 Alt Sinir1

6719183,4 549413684
5638550,4

%95 Giiven Aralig1 Ust Simir1 7799816,41

%35 Kirpilmis Ortalama 5448035,66

Medyan 1629643

Varyans 1,041E+14

Standart Sapma 10204906,2

Enaz 0

Azami 42223866

Aralik 42223866

Ceyrekler Arast Aralik 8385450

Carpiklik 1,748 131

Basiklik 2,029 .262
Konteynir Limam Ortalama 4067930,54 273975859
Hacmi %95 Giiven Aralig1 Alt Sinirt 3529051,79

%95 Giiven Aralig1 Ust Sinir1 4606809,28

%35 Kirpilmis Ortalama 3624149,7

Medyan 1150691

Varyans 2,59E+13

Standart Sapma 5088875,728

Enaz 130236

Azami 17708797

Aralik 17578561

Ceyrekler Arasi Aralik 6012336

Carpiklik 1,205 131

Basiklik -0,036 .262

Spearman korelasyon analizi sonuglari, konteyner liman1 hacimleri ile toplam CO: emisyonlar1

arasinda orta diizeyde pozitif ve istatistiksel olarak anlamli bir iliski (rho = 0.621, p < 0.001)

oldugunu ortaya koymustur. Liman hacimlerindeki artig, dogrudan karbon emisyonlarinin

yiikselmesine yol agmaktadir
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Tablo 3. Spearman Korelasyon

< . Konteyner
Degisken CO: Emisyonu Liman: Hacmi
Korelasyon 1.000 0.621%*
Katsayilar1
CO: Emisyonu Anlam'llllllf-glft <001
Yonlu
Gozlem Sayisi 345 345
Korelasyon 0.621% 1.000
Katsayilar1
Konteyner Liman1 Hacmi Anlamlilik-Cift
I <.001
Yonlu
Gozlem Sayisi 345 345

Sekil 6°da dagilim grafigi verilmistir. Bu grafik, CO: emisyonlari ile konteyner limani hacmi

arasindaki iliskinin gorsellestirilmesini saglamaktadir. Dagilim grafigi, veri noktalarmin genel

egilimlerini gdzlemlemek i¢in oldukca faydalidir. Spearman korelasyon katsayisinin pozitif bir

iliski oldugunu gostermesiyle uyumludur. SPSS programindan alinan grafik ¢iktisi, konteyner

liman1 hacmi ile toplam karbondioksit emisyonu arasindaki iliskiyi gostermektedir. Yatay

eksen (x-ekseni), konteyner limani hacmini ifade ederken, dikey eksen (y-ekseni) toplam CO-

emisyon degerlerini gostermektedir. Her bir nokta, bir {ilkenin belirli bir yil i¢indeki liman

hacmi ve CO: emisyonuna karsilik gelmektedir. Grafik iizerinden yapilan yorumlar asagidaki

gibidir:

Veriler, liman hacmi (x-ekseni) ile CO: emisyonu (y-ekseni) arasinda genis bir dagilim

gostermekte ve genel egilimleri net bir sekilde ortaya koymaktadir.

Kiigiik konteyner limani hacimlerine sahip iilkelerde CO: emisyonlar1 yogunlasmis

durumdadir. Grafigin sol alt kosesinde ¢ok sayida veri noktas1 bulunmaktadir.

Daha biyuk liman hacimlerine sahip Ulkelerde emisyonlar genellikle daha yiiksek olma
egilimindedir.

Grafik, bir korelasyon iligkisi oldugunu ve daha biiyiik konteyner hacmine sahip iilkelerin

CO: emisyonlarinda genelde bir artis oldugu gozlemlenebilmektedir,

Grafikte bazi noktalar hem konteyner limani hacmi hem de CO: emisyonu bakimindan
digerlerinden belirgin sekilde ayrimaktadir. Bu durum, bazi iilkelerin asir1 yiliksek

emisyonlar veya liman hacmi nedeniyle farklilastigin1 gosterebilir.
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e Kuguk liman hacmine sahip iilkeler i¢in emisyon degerlerinin daha diisik yogunlukta

oldugu, ancak bu iilkelerin cogunlukta oldugu goriilmektedir.

o Biiyiikk konteyner hacimlerine sahip {ilkelerin daha diisik bir sayida oldugu ancak

emisyonlarin daha genis bir ¢esitlilik gosterdigi gorulmektedir.

Scatter Plot of CO2_Emission by KONTEYNIR LIMANI HACMI
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KONTEYNIR LIMANI HACMi

Sekil 6. Konteyner Limani1 Hacmi ile Toplam CO: Emisyonlar1 Arasindaki Pozitif
Korelasyonu Gosteren Dagilim Grafigi.

Sekil 7 ve 8’de goriildiigii tizere, verilerin normal dagilima uygunlugunu degerlendirmek igin
SPSS programmdan ‘‘“Normal Q-Q plot™ ciktilar1 olusturulmus ve goézlemlerin diyagonal
cizgiden belirgin sapmalar gosterdigi tespit edilmistir. Bu sonuglar, verilerin normal dagilima
uymadigini dogrulamaktadir. Parametrik olmayan bir yontem olan Spearman korelasyonu,
normallik varsayimimin saglanmadigi durumlarda uygun bir analiz yontemi oldugundan, bu
calismada tercih edilmistir. Bu se¢im; korelasyon yontemlerinden olan Spearman korelasyon
yonteminin tercih edilmesini hem normallik testleri hem de Q-Q plotlardan elde edilen

sonuclarla bilimsel olarak desteklenmektedir.
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Normal Q-Q Plot of KONTEYNIR LIMANI HACMI
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Sekil 7. Konteyner Limani Hacmi Normal Q-Q Plot

Normal Q-Q Plot of CO2_Emission
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Observed Value

Sekil 8. CO2 Emisyonu Normal Q-Q Grafigi
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4. Tartisma

Bu calismada, konteyner limani hacimleri ile toplam CO: emisyonlar1 arasindaki iliski,
parametrik olmayan Spearman korelasyon analizi ile incelenmistir. Analiz sonuglari, liman
operasyonlarmin yogunlugunun karbon emisyonlari lizerinde istatistiksel olarak anlamli bir
etkisi oldugunu gdstermistir. Bu bulgular, mevcut literatiirdeki benzer g¢aligmalarla uyumlu
olup, Ornegin Ksciuk et al. (2023) ve Rodrigue (2017) tarafindan belirtilen liman
operasyonlarinin ¢evresel etkilerini desteklemektedir. Analiz sonuglari, konteyner limani
hacimlerinde yasanan artiglarin karbon emisyonlar1 {izerinde anlamli ve dogrudan bir etki
yarattigini ortaya koymaktadir. Bu durum, Nusa & Kodak (2023) tarafindan yapilan ¢alisma ile
paralellik gdstermektedir. Ayrica, liman hacmi biiyiik olan iilkelerde emisyon degerlerinin
yiiksekligi, bu iilkelerin daha yogun ticaret aktivitelerine ve buna bagli olarak artan tasima
hacimlerine isaret etmektedir. Bu analizde kullanilan parametrik olmayan yontemlerin se¢imi,
veri setinin normallik varsayimini karsilamamasi nedeniyle gerekcelendirilmistir. Bu durum,
literatiirde benzer veri setleri ile yapilan ¢alismalarda da siklikla goriilmektedir (Akkartal, 2022;
Lee, 2023). Q-Q plotlar ve normallik testlerinden elde edilen bulgular, verilerin normal
dagilima uygun olmadigini agikg¢a gostermis ve bu durum, analiz yonteminin se¢iminde
belirleyici olmustur. Tartisma baglaminda, MARPOL Ek VI diizenlemelerinin liman
operasyonlarinin karbon emisyonlar1 iizerindeki etkilerini azaltmaya yonelik rolii de ele
almmalidir. Ozellikle enerji verimliligi politikalarmm uygulanmasi, emisyon azaltimimda
onemli bir faktdr olarak degerlendirilmektedir (UNCTAD, 2023). Bu c¢alisma, deniz
tasimaciligi sektorliniin  ¢evresel siirdiriilebilirlik hedeflerine ulasabilmesi i¢in enerji
verimliligi artirict politikalarmm  benimsenmesinin  kritik bir 6neme sahip oldugunu
goOstermektedir. Sonug boliimiinde, bu ¢aligmanin temel ¢iktilar, literatiire ve sektore sagladigi

katkilar ile birlikte gelecekte yapilabilecek calismalar ele alinacaktir.
5. Sonug

Bu ¢aligma, konteyner limani hacimleri ile toplam CO- emisyonlar1 arasindaki iligkiyi analiz
ederek, deniz tagimacilig1 sektoriiniin ¢evresel performansimni degerlendirmeye yonelik 6nemli
bulgular ortaya koymustur. Spearman korelasyon analizi sonuglari, konteyner limani
hacimlerinin artis1 ile karbon emisyonlar1 arasinda pozitif bir iliski oldugunu gostermistir. Bu
sonug, Ozellikle biiyiik konteyner limanlarma sahip lilkelerde emisyon seviyelerinin daha
yiiksek oldugunu vurgulamaktadir. Elde edilen bulgular, deniz tasimacilig1 operasyonlarinin

cevresel siirdiiriilebilirlik hedefleri izerindeki kritik roliinii agik¢a ortaya koymaktadir.
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Calisma, konteyner limani hacimleri ile CO2 emisyonlar1 arasindaki iligkinin analiz edilmesiyle
literatlirdeki boslugu doldurmayir amaclamigtir. Literatiirde benzer calismalar genellikle
bolgesel diizeyde sinirlt kalirken, bu ¢alisma Avrupa ve ¢evresindeki stratejik dneme sahip
iilkeleri kapsamaktadir. Parametrik olmayan Spearman korelasyon analizinin kullanimui,
normallik varsayimini saglamayan verilerin dogru sekilde analiz edilmesi agisindan 6nemli bir

metodolojik katki sunmaktadir.

Elde edilen bulgular ile liman yonetimlerine ve politika yapicilara operasyonel siireclerde
cevresel etkileri azaltmak i¢in yol gosterici olabilecegi degerlendirilmektedir. Ayrica IMO’nun
MARPOL Ek VI diizenlemeleriyle uyumlu enerji verimliligi artirict  dnlemlerin
benimsenmesinin dnemi vurgulanarak karbon emisyonlarmin azaltilmasina yonelik stratejik

karar alma siirecleri desteklenmektedir.

Daha genis veri setleri ve farkl sera gazlarinin dahil edilmesi, gelecekte yapilacak ¢aligmalarin
daha kapsamli sonuglar sunmasma olanak saglayabilir. Ayrica, nedensel iliskilerin
degerlendirilmesine yonelik ileri dilizey analiz yontemlerinin kullanilmasi, liman
operasyonlarmin c¢evresel etkileri iizerindeki dogrudan ve dolayl faktorlerin daha ayrmntili bir

sekilde incelenmesine katki saglayacaktir.

Sonug olarak, bu ¢alisma, deniz tasimacilig1 sektoriiniin ¢evresel etkilerinin daha kapsamli bir
sekilde anlagilmasina katkida bulunmus ve siirdiiriilebilirlik hedefleri dogrultusunda atilmasi
gereken adimlara 1s1k tutmustur. Gelecekteki caligmalar, bu alandaki bilgi birikimini
derinlestirerek daha etkili stratejilerin gelistirilmesine olanak saglayabilir. Bu baglamda, deniz
tasimaciligi  sektorlinde enerji  verimliligi artirict  Onlemlerin  uygulanmasit ve iklim
politikalarmin etkinliginin artirilmasi, sektoriin ¢evresel etkilerini minimize etmek igin kritik

bir 6neme sahiptir.
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