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Editérden

Deniz Tagtmaciligt ve Lojistigi Dergisinin 3. Cilt 2. Sayisini degerli okuyucularimizin ilgisine
sunuyoruz. Derginin bu sayisinda biri Tlrkce olmak tzere bes adet calisma bulunmaktadir. Deniz
tastmacthiginin farklt alanlarinda yapilmis ¢alismalart derledigimiz bu sayida marinalarda yatlardan kaynaklt
salim miktarlarinin hesaplandigi, yolcular icin strdurilebilir bir denizyolu ulagtirma aracinin tasarlandigi,
pandeminin denizcilik Ogrencilerinin meslek algisina etkisinin incelendigi, navlun oranlarinin  filo
tretkenlifine etkisinin incelendigi ve son olarak liman se¢im kriterleri, ve kriterlerin belirlenmesinde
kullanilan yéntemlerin tartisildigi makaleler yer almaktadir

Deniz Tasimaciligl ve Lojistigi Dergisi olarak degerlendirme strecinden bagar ile gecerek ICI
Journal of Master List veritabaninda endekslendigimizi okuyucularimizla paylasmaktan mutluluk duyariz.
Dergimizin bu basariy1 elde etmesinde ve hem ulusal hem de uluslararas: taninirligint artirmada emegi ve
katkist olan eski editériimtz Prof. Dr. Soner ESMER’e, dergi sekretaryasina, danisma kurulumuza,
yazarlarimiza ve hakemlerimize tesekkiirlerimizi sunariz.

Ayrica bu sayida emegi gegen bilim insanlarimiza, dergi sekretaryamiza ve danigma kurulumuzda
yer alan degerli bilim insanlarimiza ve degerli gbriis ve 6nerileriyle yayinlara katki saglayan hakemlerimize
tesekkir edetiz.

Dr. Ogr. Uyesi Secil GULMEZ
Editor

Editorial

We are pleased to submit Volume 3 and Issue 1 of the Journal of Maritime Transport and Logistics
to our valuable readers’ interests. This issue involves five articles one of which is in the Turkish language.
In this issue, articles carried out in different fields of maritime transport have addressed the calculation of
yacht-based emissions in marinas, design of a sustainable waterway transport vehicle for passengers, the
impact of pandemic on the occupational perception of maritime students, the effects of freight rates on
fleet productivity, and port selection criteria and the methods used in port selection literature.

We are also pleased to inform our readers that the Journal of Maritime Transport and Logistics has
passed the evaluation process positively and started to be indexed in the ICI Journal of Master List database.
We would like to submit thanks to the journal secretatiat, advisory boatd, scholars and our former editor-
in-chief Prof. Dr Soner ESMER who have made a significant effort to achieve this success and increase the
national and international reputation of our journal.

Also, we would like to submit many thanks to scholars who contributed to this issue with their
valuable research, to the journal secretariat, advisory board, and the reviewers who contributed to the
research with their valuable opinions and suggestions.

Asst. Prof. Secil GULMEZ
Editor-In-Chief

i
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Aragtirma Makalesi

Ornek Bir Marina Sahasinda Yatlardan Kaynakli Ortalama Salim Miktarlarinin Hesaplanmast
Onur YUKSEL', Siileyman Aykut KORKMAZ?, Olgun KONUR 7"

Yayin Gelis Tarihi 0Oz

12 Ocak 2022

Yayina Kabul Tarihi Bu ¢alismanin amaci, 6rnek bir marina icerisindeki yatlarin yanasma ve kalkis manevralart
24 Ocak 2022 sirasinda ortaya ¢ikan salim miktarlarinin hesaplamasidir. Bu calismayt gerceklestirmek icin
Elektronik Yayin Tarihi referans bir marinadan yatlarin yillik ortalama giris-cikis verileri, boyut ve makine bilgileri
31 Ocak 2022 almmustir. Marinada yatlarin 3 knot hizla giris ¢ikis kuralina uyduklar: varsayilmis, buna gére

yakit tiiketimleri, makine yiikii ve salim hesaplamalart yapilmustir. Marina sahasindan ¢iktiktan

sonra da MCR’de gittikleri kabulii yapilmustir. Ayrica teorik hesaplar marinadaki 3 millik alant

Anahtar Kelimeler kapsayacak sekilde gerceklestirilmistir. Bir yil icerisinde yatlarin referans marinada tirettigi salim
Emisyon miktarlart hesaplanmis bu miktart azaltmak icin yapilabilecek uygulamalar tartistlmustir.
Yakit tiiketimi Hesaplar yapilirken 1,2 km’lik alan marina sahast olarak alinmus, geri kalan 4,3 km ise actk deniz
Marina bélgesi olarak adlandirilmistir. Marina sahasinda marina bélgesi olarak kabul edilen 5,5 km’lik
Genii makineleri isletme bélgede yatlarin yillik ortalama 105,96 t yakit harcadiklart hesaplanmistir. Marina sahasinda
miibendisligi J 128,1 t, actk denizde 251,57 t olmak tizere toplam 339,67 t ortalama karbon salimi gerceklestigi

hesaplanmustir. Yillik ortalama 10,18 t NOy gaz saliminin bu bélgede yapildigr hesaplanmistir
ve bunun %37,7’si marina sahast olarak belirlenen 1,2 km’lik alan smnirlarinda gerceklesirken
geri kalani seyir alam olarak kabul edilen 4,3 km’lik bélgede tretildigi saptanmustir. Marina
bélgesindeki yatlarin yillik ortalama 1,06 t SO» gazt tirettigi hesaplanmistir.

Research Article

The Calculation of Average Yacht-Based Emission Production in a Case Marina Area

Article Submitted Abstract

12 Jannary 2022

Article Accepted The aim of this study is to calculate the emission amounts that occur during docking and take-

2 January 2022 off manoeuvres of yachts in a case marina. Annual average entry-exit data of yachts, size and

Available Online machinery information were obtained from a reference marina. It is assumed that the yachts

31 January 2022 in the marina comply with the 3-knots speed entry and exit rule, and fuel consumption, engine
load and emission calculations are made accordingly. After leaving the marina, it was assumed
that the main engine rpm was reached to the MCR. In addition, theoretical calculations were

Keyyords carried out to cover the 3-mile area in reference marina. The amount of emissions produced

Enwmission _ by yachts in the marina within a year were calculated and the measures that can be done to

5/;’5’/ .mmumpz‘zoﬂ reduce this amount were discussed. The 1.2 km area was taken as the marina area, and the

arina

remaining 4.3 km was named as the open sea area. It is found that yachts consume an average
of 105.96 tons of fuel annually in the 5.5 km atea, which is accepted as the marina area. It is
calculated that a total of 339.67 t carbon emissions, of which 128.1 t in the marina area and
251.57 tin the open sea, have emitted. An annual average of 10.18 t NO emission is made in
this region and 37.7% of this occurs within the 1.2 km area determined as the marina area,
while the rest is produced in the 4.3 km area, which is considered as the cruise area. The yachts
produce an average of 1.06 t SOz gas per year in the marina region.

Marine engineering

1
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1. Giris

Turizm gelisiminin gelecegi biytik 6lgiide dogal ¢evreye ve bu ¢evrenin korunmasina baghdir (Hall ve Lew, 1998).
Bu nedenle ¢evre, sadece turizmde stirdurtlebilir kalkinma i¢in 6nemli bir temel degil, aynt zamanda turistlere essiz
konumlar sunabilmek icin de bir zorunluluk teskil etmektedir (Zi, 2015). Turizm, dogas1 geregi kaynak bagimli bir
endistridir. Endistrinin kaynaklar kirletme ve tiketme kabiliyeti g6z 6niine alindiginda, turizmin stirdiiriilebilirligi
ilging bir tartisma konusu olarak karsimiza ¢tkmaktadir (Johnson, 2002). Hava kirliligi turizmin maruz kalabilecegi
en 6nemli etkenlerden biridir. Ayrica, akciger kanseri, kardiyovaskiiler hastalik ve dogum kusurlar gibi ciddi saglk
sorunlarina neden olabilmektedir (Tian ve digerleri, 2013).

Limanlar ise, kara ve denizlerin hayati baglari olarak énemli bir rol oynamakta, gecis yollart olarak hareket etmekte
ve ulagim koridorlarini birbirine baglayarak ticaret ve iletisimi giiclendirmektedir. Bunun yaninda, liman kentlerinde
denizcilik faaliyetleri, kentsel kirlilik agistndan biiyiik bir sorun yaratmakta, hem insan sagligint hem de ekosistemleri
etkileyen ¢evresel sorunlara neden olmaktadir (Miola ve digetleri, 2009). Yogun niifuslu bélgelere yakinligt ve
bircok hava kirletici unsuru belli bir alanda toplamasi nedeniyle, limanlarin atmosfere ve insan sagligina olan etkileri
son derece Onemlidir. Salimlarin yarattigi sonuglar, pratik olarak Oncelikle yerel toplumu etkilemektedir
(Maragkogianni ve Papaefthimiou, 2015). Bu etkiler, hava kirletici salimlarin Slcimi yoluyla degerlendirilmektedir
(Cooper, 2003).

Literatiirde yer alan bircok c¢alisgmada, gemi kaynakli salimlarin ciddi bir hava kirliligi kaynagi oldugunu
belirtilmektedir (Cooper, 2003; Yau ve digerleri, 2012; Dragovic” ve digerleri, 2015). Gemilerden yayian salimlar,
denizden gelen riizgarlarin etkisi altinda karaya kolayca yayilabilmektedir. Bu durum, kiy1 bélgelerdeki hava kirliligi
ve saglik problemlerini siddetlendirmektedir (Papanastasiou ve Melas, 2009; Mavrakou ve digerleri, 2012; Yau ve
digerleri, 2012). Bunun yaninda, liman sahalarindaki hava Kkirliliginin, karadaki hava Kkirliligi seviyesiyle
karsilastirilabilecek oranda yitksek oldugunu ortaya koyan calismalar bulunmaktadir (Villalba ve Gemechu, 2011;
Zhao ve digetleri, 2013; Fan ve digetleri, 2016). Gelecek 6ngoriileri ise, gemi kaynaklt salimlarin, gelisen uluslararast
deniz ticaretinin etkisiyle énemli 6l¢tide artacagint ve gerekli 6nlemler alinmadigt takdirde, gemi kaynakli hava
kirliliginin daha da kétiilesecegini bildirmektedir (Shell, 2013; Song, 2014). Gemilerden kaynaklt salimlarin liman
veya actk deniz bolgeleri kapsaminda hesaplandigi ve makine 6grenmesi algoritmalart ile tahmin edildigi caligmalar
da literatiir de yer almaktadir (Styhre ve digerleri, 2017; Simonsen ve digerleri, 2018; Wang, ve digerleri, 2018; Yang
ve digetleri, 2019; Le ve digerleri, 2020; Liu ve Duru, 2020; Le ve digerleri, 2020; Farag ve Olger, 2020; Zhu ve
digerleri, 2021; Kim ve digerleri, 2021; Moreira ve digerleri, 2021).

Enerji santralleri ve karayolu tagimaciligt gibi diger buyiik emisyon kaynaklari, genel olarak artan devlet denetimleri
sebebiyle, denizcilik faaliyetlerinden kaynaklanan salimlarin aksine, son yillarda disiis egilimi géstermektedir. Bu
bilgi, gemi kaynakli egzoz salimlarinin, 6zellikle limanlara yakin alanlarin atmosferik cevresi tizerindeki etkisini daha
6nemli bir hale getirdigini agtk¢a ortaya koymaktadir. Bu sebeple, gemi kaynakli salimlarin hava kalitesi Gzerindeki
etkilerini degerlendirmek ve etkili kontrol stratejileri gelistirebilmek i¢in kapsamli gemi egzoz salim envanterlerinin
gelistirilmesi hayati 6nem tagimaktadir (Chen ve digerleri, 2016).

Bu kirlilik sorunlarina karst, bir dizi liman isletmesinin, son yillarda hem gemilere hem de limanlara hitap eden,
salimlart azaltmayr amaglayan programlar uygulamaya basladigt ve bu amac Uzerine yeni politikalar ylrlitmeyi
planlamakta olduklari bilinmektedir (Gibbs ve digetleri, 2014). Devlet yonetimleri de, gemilerin egzoz salimlari ile
ilgili minimum teknik standartlari belitleyen 6nlemler alabilmektedir. Bu énlemler, distk silfirli yakitlara gecis,
enerji verimliligi saglayan sistemlerin kullanimi veya salim miktarlarini kontrol altina alan egzoz gazi temizleyicileri
(scrubber) ve EGR (egzoz gazi resirkiilasyonu) gibi sistemlerin gemilere entegre edilmesi vb. uygulamalart
icerebilmektedir.

Uluslararast Limanlar Birligi (IAPH) is birligi ile Rotterdam, Anvers, Amsterdam, Le Havre, Hamburg ve Bremen
liman yetkilileri, 100'den 100 puanla 0 ile 100 arasinda degisen gemilere puan vermek tzere Cevresel Gemi
Indeksi'ni (ESI) gelistirmistir. Stfir emisyonlu bir gemiye karsilik gelmektedir. Belirli bir esigin tizerindeki puanlara
sahip gemiler, katilimct limanlarda port aidatlarinda indirimden yararlanabilmektedirler (Lam ve Notteboom, 2014).
Bu tiir géniilli planlar, gemi sahiplerine ve gemi isletmecilerine daha yesil gemi teknolojisine yatirim yapmak icin
bir fiyat tesvik etmeyi amaclamaktadir. Liman kullanicilart daha yesil oldugu icin édillendirilirken, fiyat tegvikinin
ek ticrete tabi olma maliyetini kargilayip karsilayamayacagini degerlendirmek daha 6nemlidir. Liman operasyonlart
ile ilgili emisyonlart azaltmak icin, bircok liman, fosil yakitla calisan tesislerin / araclarin elektrikle calisan veya hibrit
olarak degistirilmesi baskisina sahiptir. Ornegin, Long Beach limani yenilenebilir enetji kaynaklarina ve kendi
kendine tretim sistemlerine gegisi kolaylagtirmak icin yesil liman politikasint uygulamistir. Béylece dizel partikdl
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emisyonlarini, azot oksitleri, silfir oksitleri ve sera gazlarint sirastyla %85, %50 ve %97 oranlarinda azalttig1 ortaya
konmustur (Cui ve Notteboom, 2017).

Bu calismanin amaci, 6rnek bir marina igerisindeki yatlarin yanasma ve kalkis manevralat sirasinda ortaya ¢ikan
salim miktarlarinin hesaplamasidir. Bu calismayi gerceklestirmek icin referans bir marinadan yatlarin yillik ortalama
giris-ctkis verileri, boyut ve makine bilgileri alinmistir. Marinada yatlarin 3 knot hizla giris ¢ikis kuralina uyduklari
varsayllmis, buna gore yakit tiketimleri, makine yiikii ve salim hesaplamalari yapilmistir. Ayrica teorik hesaplar
marinadaki 3 millik alani kapsayacak sekilde gerceklestirilmistir. Bir yil icerisinde yatlarin referans marinada Grettigi
salim miktarlari hesaplanmis bu miktart azaltmak icin yapilabilecek uygulamalar tartisilmustir.

2. Yontem

Calismada, referans bir marina igin bir yil icerisinde giris yapmis 363 adet yatin boyutlar: ve ana makine bilgilerine
dair veriler toplanmistir. Yatlarin ortalama boyutlarina ve makine gilicline sahip bir yat ilizerinden salim
hesaplamalari yapilmis ve toplam giris ¢ikis sayistyla carpilarak yillik ortalama yatlardan kaynaklt salim miktatlart
elde edilmistir. Ortalama yat boyu 12,5 m, bas-ki¢c merkez hattina dik olarak ufki yénde dik olarak teknelerin en
genis mesafeleri ortalamast ise 3,91m’dir. Bu boyutlarda bir yatin maksimum 15 knot gibi bir hizda seyir yapabilmesi
i¢in ortalama ana makine giicii 230 kW olarak saptanmustir. Bu 6zelliklere uygun olan piyasadaki yat makineleri
incelenmis ve yakit tiiketimi egrilerinin benzerlik gosterdigi gézlemlenmistir. Bu calisma icin piyasada yaygin bir
kullantmi olan doért zamanh, alt silindirli YANMAR GLPA-STZP2 serisi ana makine baz alinarak hesaplamalar
yapilmustir. Tablo 1°de bu dizel makinenin 6zellikleri gosterilmektedir.

Tablo 1. Referans dizel motorun ozellikleri

Yapilandirma 4 zamanly, dikey, su sogutmali
. - 225 kW (Yakit pompasinda yakit 25 °C)
Krank saftta maksimum gilag giici 232 kW (Yakit pompasinda yakit 40 °C) @3.800 rpm
Silindir 6 tane straly, her silindir icin 4 valfli
Yakat Ozellikleri Yogunluk 0,84 kg/1, Kalorifik deger 42.700 kJ /kg

Kaynak: YANMAR (2022)

Referans marina sahast icerisinde deniz araglarinin 3 deniz milidir. Bu da 5,55 km/sa gibi bir hiza denk gelmektedir.
Cesme liman sahasint ¢itkmak icin bir yat yapilan hesaplamalar sonucu, ortalama 1,2 km yol kat etmelidir. Liman
sahasinda ana makinenin %25 yikte 2.400 devirde ¢alistigi kabul edilmistir. Bu ¢alismada marinadan 3 deniz mili
aciga kadar, yatlardan kaynakli salimlar incelenecektir. Bu da 5,5 km gibi bir mesafeye denk gelmektedir. Liman
sahast sonrast 4.3 km’lik yolda yatlarin tam yola ¢iktig1 ve dizel makinenin MCR’de yani %85 yiikte, 3.500 devirde
calistig kabul edilmistir. Sekil 1’de referans ana makinenin devir sayisina gore yakat tiketimi egrisi goriilmektedir.

Sekil 1. Referans dizel motorun devir-yakit titketimi egrisi
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Kaynak: YANMAR (2022)

Sekil 2’ de harita tizerinde marina sahast ve seyir alani olarak belirlenen bélgeler gésterilmistir.
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Sekil 2. Referans alinan marinada belirlenen seyir ve marina bélgeleri
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Gemilerden kaynaklt salimi hesab1 yaparken, titketilen toplam yakit miktarindan yola ¢ikilarak hesap yapidmustir.
Salim katsayilart kullanilarak toplam salim miktarlarina ulagimistir. Tablo 2’de kullanilan katsayilar gsterilmektedir.

Tablo 2. Deniz tipi dizel yakit icin salim katsayilari (g salim/ g yakit)
Kirletici COz CH4 Nzo DI()X VOC cO PM10 SOZ
Katsay1 3.206 0.00006 0.00015 0.0961 0.00308 0.00277 0.00097 0.01
Kaynak: Kuzu ve digerleri (2021); Trozzi (2010); IMO (2014)

Salimlarin hesaplanmasinda ise Formil 1 kullandmistir (Kuzu ve digerleri, 2021).

k

Formiulde salim miktarlart Ey ile gOsterilmis olup, k kitletici tipidir. FC toplam yakat tiiketimi EF ise kitleticinin

salim katsayisini simgelemektedir.

3. Bulgular ve Tartigma

Baz alinan dizel makine 2.400 devirde yani liman sahasinda saatte 18,8 I yakit tiiketmektedir. 3.500 devirde yani
liman sahasini ¢ikttktan sonra ise saatte 44,85 1 yakit tiketmektedir. Bu degerleri referans yakitimizin yogunlugu
olan 0,89 kg/dm3 ile carparsak liman sahasinda saatte 16,7 kg, acik denizde ise 39,9 kg yakit yaktig1 gorilmektedir.
Bir yatin liman sahasinda ortalama 13 dakika, acik denizde ise ortalama 9 dakika gecirdigi hesaplanmustir. Bu
hesaplar 1s1ginda bir yat liman sahasinda 3,62 kg yakit yakarken actk denizde 5,99 kg yakit yakmaktadir. Marinadan
alinan avara jurnallerinin incelenmesi sonucunda marinaya toplam giris-cikis sayisinin bir yil i¢in ortalama 11.022
oldugu tespit edilmistir. Bu veriler sonucunda Formiil 1 kullanilarak egzoz salimlarinin hesabi yapimustir. Sekil 3’te
vatlarin referans marinada harcadiklar yillik olarak ortalama yakat titketimleri gésterilmistir.
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Sekil 3. Yatlarin marina bolgesindeki yillik ortalama yakit titketimleri
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Sekil 4(a)’da bir yillik siirecte referans olarak ele alinan marinada yatlardan kaynaklt ortalama CO; salim miktarlar
gosterilmektedir. Sekil 4(b)’de yillik ortalama NOx, Sekil 4(c)’de ise SO» gazt salimlart gSsterilmistir.

Sekil 4. Yatlarin marina bolgesindeki yillik ortalama (a) CO2 salimlart (b) NOy salimlart (c) SOz salimlart
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Sekil 5’te daha az miktarda ortaya ¢itkan CH4 (metan), N2O (nitréz oksit), VOC (ucucu organik karbon), CO (karbon
monoksit) ve PMio (<10u partikiil madde) salimlart marina ve yat bolgesi icin ayr1 yar1 gosterilmistir.
Sekil 5. Yatlardan kaynakli diger emisyonlarin yillik ortalama miktarlars
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4. Sonuglar

Referans marinada 3 millik (5,5 km) acigina kadarki bolgede yatlardan kaynakli kirletici gaz miktarlart
hesaplanmustir. Hesaplar yapilirken 1,2 km’lik alan marina sahasi olarak alinmis, geri kalan 4,3 km ise ac¢ik deniz
bélgesi olarak adlandirilmigtir. Marina bolgesi olarak kabul edilen 5,5 km’lik bélgede yatlarin yillik ortalama 105,96
t yakit harcadiklari hesaplanmistir. Marina sahasinda 128,1 t, acik denizde 251,57 t olmak tizere toplam 339,67 t
ortalama karbon salimt gerceklestigi hesaplanmustir. Yillik ortalama 10,18 t NOy gaz saliminin bu bélgede yapildigt
hesaplanmustir ve bunun %37,7’si marina sahast olarak belirlenen 1,2 km’lik alan sinirlarinda gerceklesirken geri
kalant seyir alant olarak kabul edilen 4,3 km’lik bolgede iretildigi saptanmigtir. Marina bolgesindeki yatlarin yillik
ortalama 1,06 t SO» gazt tirettigi hesaplanmistur.

Bu rakamlarin asagi cekilmesi icin yatlarda yenilenebilir enetji sistemlerinin kullaniminin  yayginlagmast
gerekmektedir. Yatlara entegre edilecek giines panelleri yakit sarfiyatinin azaltilmasina katkida bulunabilmektedir.
Ana glg Unitesi olarak yakit pilleri ile entegre edilen bir sistem tasartmi da yakit tiketiminin ciddi anlamda
diismesine ve ¢evresel etkilerin minimuma indirilmesinde 6nemli bir katk: saglayacaktir. Gelecek ¢alismalarda salim
hesaplarinin dogrulugunu arttirmak adina bu ¢alismanin kisitlarint ortadan kaldiracak verilere ulasip, daha detayh
bir salim envanteri ¢ikarilmast planlanmaktadir. Yatlarin boyutlart ve ana makine O6zelliklerinin girdi olarak
kullanilacagt bir regresyon uygulamastyla gelecek periyotlardaki yakit tiketiminin tahmin edilmesi de gelecek
calisma planlart igerisindedir.
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the case of Dhaka with the addition of traffic jams, it also faces total traffic chaos and

Available Online mismanagement. At different times, the Government of Bangladesh took different
31 January 2022 initiatives to mitigate this issue but the result was futile. Now vatious megaprojects are

underway to reduce the burden on the roads. The northern region of Dhaka city is a focal

point of various megaprojects of the government to diversify the accommodation for the
Keywords city dwellers which will lead to the requitement of various modes of transportation. Mostly
Water transport network unused waterways in and around the northern region can play a significant role here to
W”’f” bus diversify the transportations. There are ample opportunities to develop a waterways
Design network. The study aims at the development of a sustainable water transport system for the
F Mﬁ.hﬂ@ northern region of Dhaka city based on questionnaire surveys on total traffic movement
Comparison hourly variation, movement during weekdays and weekends, physical surveys on the

proposed route, etc. A steel body waterbus has been proposed for this route and it has been
found that the proposed waterbus can ensure the movement of substantial portions of the
people along this region and its surroundings without any hassle and traffic jam. The
development of the water transport network will ensure affordable journey in the Northern
Region of Dhaka city.

1. Introduction

Rapid and ongoing urbanization in Banglades has resulted in an extreme level of traffic congestions. Now, it is the
most intolerable and burning issue for the country. This level of traffic congestion is hampering the economic
growth and development of the country. According to research, the average speed of vehicles in Dhaka city has
slowed down to only 4.5 kilometers per hour now from 21 kilometers per hour only in a decade (Saif, 2020). The
city's traffic congestion eats up to 5 million man-hours every day. In another research, the annual loss due to traffic
jams is estimated between Tk. 200 billion (1 USD=85.00 Tk.) and Tk. 370 billion and the average loss stands at
Tk .370 billion a year (Correspondent, 2018). In the northern region of Dhaka city, several government and private
planned townships are now either being under construction or at the planning phase to reduce the pressure of
population in Dhaka city by creating opportunities for residential accommodation. “Purbachal new Town Project”
is the biggest planned township among them, comprising the area of 6150 acres located in the north-eastern side
of Dhaka (Rajuk, 2020). Now, residents of these townships still have to travel to the center of Dhaka on daily basis
for different purposes, which will cause a ripple effect on the already overwhelmed road transportation system.
The government undertook different policies to address this issue. One of them is “Mass Rapid Transport System
(MRT)”, work on MRT LINE 1 from Hazrat Shahjalal International Airport to Kamalapur Railway Station has
already been started which will connect Purbachol with Notun Bazar too (Byron and Adhikary, 2019). Now, the
northern region of Dhaka city also has a vast network of waterways which to this day still remains mostly unused
for public transportation.
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That is why with proper planning, by building water transportation systems in these untapped waterways integrated
with already existing public transportation systems can substantially improve the traffic condition in this region.

The city of Dhaka has a unique advantage of encircling the river Buriganga, Turag, Tongi, Balu, Sitalakhya, and
Dhaleswari covering 110km shown in Figure 1. They have been playing a significant role in the carriage of goods
and passengers particularly on the south, southeast, northeast, and west belt of the city. The water route from
Munshiganj via Fatulla to Sadarghat and further to Mirpur is operable for carrying passengers and goods by various
types of vessels motor launches, engine boats, and country boats. These circular waterways have a big potential to
use it for the movement of goods and passengers. Unfortunately despite having huge potential, until now it is not
possible to utilize it fully. A rather very limited portion of it is capacity is used now. The circulating waterways of
Dhaka city are also linked with many khals/canals along with a few well-recognized lakes and water bodies
(Gulshan, Banani, Baridhara, Moghbazat, and Dhanmondi, etc.). Historically, these khals and water bodies seem
to have good transport links with the peripheral river contributing to the attractive environmental features of the
city. But since the late 1940s with the rapid expansion of the city, ever-growing population, accelerated housing
and business growth there had been a continuous tendency to infill the water bodies and khals for building
structures, roads, and sewerage systems resulting in the complete or partial closure of almost all the khals and water
bodies and today these intra cities khals (water bodies) hardly contribute anything to the transport to the transport
network or environment, rather cause environmental pollution. The only surviving 6/7 canals and 4/5 water bodies
are also in the grip of encroachment of the builders and developers due to the absence of well-defined policy and
plan for city development and strong commitment for implementation of the plans and policies.

Figure 1. Current Water Transport Routes with Water Bus service in Dhaka City
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The present study is focused on studying a route on the northern side of Dhaka. The name of the route is the
Rampura-Khilgaon-Uttara route and it has been used in recent times for the movement of goods. It has not been
utilized for passenger transportation in recent times. No significant research has been done in this particular route
regarding the implementation of a water transportation system. Due to the recent development of housing projects,
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many people are living in this area and they need to move to different parts of the city every day. So, the proposed
route could be used as an alternate route for not only passengers but also for goods.

2. Rationale

Though the Rampura-Khilgaon-Uttara route is a complete waterway, it has not been utilized for passenger
transportation in recent times. No significant research has been done in this particular route regarding the
implementation of a water transportation system.

Proposed Rampura Bridge- Khilgaon - Uttara waterway includes a significant number of residential housing
projects on both sides. Most of the housing projects do not have the facilities of continuous bus services from
Rampura Bridge and Khilgaon.

Banasree and Aftabnagar site right near to Rampura canal portion (Rampura Bridge- Khilgaon Trimohini). They
are one of the most populous regions of Dhaka city. Along the waterway, at a distance of about 10 Kilometers
from Rampura Bridge ‘Ruposhi Bangla Model Town’ and ‘Kaptotakkha Green City” housing projects sit right next
to the Balu River. Traveling to these projects will take no longer than 35 minutes with the proposed waterbus at a
speed of 10 Knots from Rampura Bridge but now at this moment, they have no continuous roadway transportation
mode which causes both wastes of time and money. It requires almost 1 hour and 20 minutes to reach these
projects through the shortest available roadway transportation modes. Right next to them at a distance of 13
Kilometers from Rampura Bridge, there is Beraid Boat Ghat. Beraid is also a densely populated area. No
continuous bus service is available between these two points either. Using 100 feet Madani Avenue Road is the
fastest route possible, it takes more than 50 minutes at usual traffic conditions. But using a waterbus will take about
40 minutes. Anondo Police Housing Society is located 16 kilometers apart from Rampura Bridge through the
waterway. It will take around 55 minutes to reach the 300 ft road by waterway and an additional 0.5 Kilometer has
to be traveled through another transportation mode to arrive at the destination while in roadways, it requires more
than 1 hour and 30 minutes via Progoti Sarani - Debogram Road - Purbachal Express Highway.

Using a waterbus, it will take around 1 hour to reach Balu Bridge of Purbachal Express Highway. From this point,
it will take another 25 minutes to reach Bashundhara Residential Area located next to Beraid. Through road
transportation network it will take 30 minutes to reach Bashundhara Residential Area from Rampura Bridge but
on the other hand from Khilgaon Trimohini the distance of Balu Bridge is around 13 Kilometers along the
waterway but using road transportation from Khilgaon to reach Bashundhara Residential Area via Bir Uttam
Rafiqul Islam Avenue and Madani Avenue will take 1 hour and 20 minutes at usual traffic condition, which makes
the waterway more feasible from Khilgaon region.

Purbachal Residential Model Town is the biggest planned township in Bangladesh. The project area is located in
between the Shitalakhya and the Balu River at Rupgonj thana of Narayanganj District and Kaligonj Thana of
Gazipur District, in the northeastern side of Dhaka. From Balu Bridge of Purbachal Express Highway, it will take
20 minutes to reach Purbachal Residential Model Town and with roadway transportation, it does not have any
continuous bus service and to reach the location via Progoti Sarani - Debogram Road - Purbachal Express Highway
it will take no less than 1 hour and 30 minutes at usual traffic condition and reaching the location from Khilgaon
will take much longer time but using waterway it will take even less amount of time than of traveling from Rampura
Bridge.

Tongi is a thana (police station) within the Gazipur Sadar Upazila along with Joydebpur and is located immediately
north of Dhaka. Many of the people who live in Tongi commute to Dhaka each day, mainly by bus. From Rampura
Bridge it is located at a distance of around 27 Kilometers along the waterway and will take almost 1 hour and 30
minutes to reach the destination using waterbus whereas from Khilgaon it will take around 1 hour and 10 minutes.
Continuous bus setrvices are available in this route and it takes around 1 hour and 30 minutes from Rampura Bridge
but from Khilgaon it takes almost 2 hours to 2 hours and 15 minutes at normal traffic conditions, which makes
waterbus a feasible alternative to the bus.

The project of Rupayan City Uttara is the country’s first mega gated community and is located at the end of
Sonargaon Janapath, Uttara. This is also at the ending point of the proposed waterway at a distance of around 28.5
Kilometers from Rampura Bridge along the waterway and it will take 1 hour and 35 minutes via waterbus and
additional 10 minutes via road transportation medium to reach the project, from Khilgaon Trimohini it will take
around 1 hour and 10 minutes. Whereas in case of road transportation via Bir Uttam Rafiqul Islam Avenue -
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Progati Sarani Road - Noyanogor Road it takes 1 hour and 30 minutes at average traffic condition and from
Khilgaon region it takes around 2 hours to reach the project.

From the above discussion, it is conspicuous that these developing projects along the proposed waterway can be
well integrated and interconnectivity can be more time-efficient with the development of a waterway transportation
system. Waterway transportation might be marginally costlier than the road transportation system but the time
efficiency it has over the road transportation system makes it a feasible alternative. Additionally, it is immutable to
any traffic jam which frequently plagues the roadway transportation network at that situation even the above-
mentioned times look like a distant goal. It will also reduce the burden from the existing networks and will work
as a supplementary medium to better integrate the different locations and increase their efficiency.

3. Methodology

This research work reviews the overall transport scenario of the northern region of Dhaka city especially the
Rampura-Khilgaon-Uttara area. The water bodies in the periphery of this particular part of the city have been
examined along with the existing water transport activities going on in these waterways. This study includes data
collection from various sources such as

i) Questionnaire survey on the movement of passengers in the routes identified

i) Survey to understand the expectation and demand of the potential passengers on the character and
quality of service

1) Physical survey of the routes to identify the actual scenario with present status especially for the route
starting from Rampura Bridge to Balu river junction

iv) Data collection from secondary sources such as earlier study reports, data, information, and statistics

from BIWTA regarding particulars of the route from Balu river junction to Uttara.

The questionnaire-based survey has not only considered the total traffic movement but also the houtrly variation,
movement during weekends, etc. have been assessed.

Based on the data, information, statistics, opinions gathered during the survey, outline design of the various
alternative crafts has been prepared. The various limitations such as draft restriction, maneuvering constraints, etc.,
have been considered in this study. The speed requirement has also been determined. The procurement cost of
the vessels has been estimated. The operating cost, repair and maintenance cost, financial costs, and other costs
have also been estimated. These data, information, and estimated figures have been used to perform an economic
analysis of the alternative vessels operating in the routes in terms of IRR, NPV, B/C ratio.

3.1 Sutvey
311 Route and Particulars

This specific route stretches from Rampura Bridge to Khilgaon to Uttara (Sumiya et. Al., 2018). It connects some
of the busiest transportation hubs in the Northern Region of Dhaka city. Detailed particulars at several points
along the waterway according to several physical surveys and hydrographic charts collected from the BIWTA are
mentioned in Table 1. In Figure 2, the complete route is shown, an orange line indicating the waterway whereas a
blue sailing symbol shows all the proposed stoppages along the waterway.

3.1.2  Existing facilities and present scenario of public transport

Public buses can carry about 40 passengers on average. Approximately 200 buses depart for Uttara per hour from
Khilgaon and Rampura with a combined maximum capacity of carrying approximately 136000 passengers per day.
At 70% of overall capacity, 95200 passengers travel daily. As all the passengers do not travel the whole roadway,
it is considered in present analysis that an average of 25% of passengers travels for the region concerned which
amounts to approximately 23800 passengers per day from Khilgaon to Uttara. With a fleet of 25 waterbuses (each
one having a capacity of 40 passengers), 4000 passengers (approximately 17%) can be diverted at maximum
capacity.

At present, access through road vehicles (public and private) is the only mode of transport for the passengers
moving in and out of the Rampura-Khilgaon-Uttara area. Local bus service (Great Turag), Counter bus service
(Raida, Anabil, Victor Classic, Asmani, Akash, etc.) and Air-Conditioned bus service (Igbal, Green Dhaka) are
available as common public transportation whereas CNG, Ridesharing apps (UBER, PATHAO, OBHAI, etc.) are
there for personal use.
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In the case of sitting and air-conditioned service, at peak hours (8-10 A.M.,5-8 P.M.) it takes around two hours to
reach Uttara from Khilgaon whereas at off-peak hours it takes around one hour and fifteen minutes. In the case
of local bus service, at peak hours (8-10 A.M.,5-8 P.M.) it takes around three hours to reach Uttara from Khilgaon
and at the off-peak hour, it takes around two hours.

Table 1. Detailed locations and particulars of the selected route.

Selected . Total Length
Route Different Segments [km] Breadth [m] Depth [m]
Rampura Bridge to Trimohini. 4.40 Highest — 24.39 2.44-3.05 in August
(Hydrographic Chart unavailable) ’ Lowest —7.32 1.52-2.13 in December
Rampura
Bridge- Trimohini to Balu river junction. 520 Highest —34.76 3.60-4.27 in August,
Khilgaon- (Hydrographic Chart unavailable) ’ Lowest — 9.33 2.44-2.74 ft in December.
Uttara
. Highest — 60.98
Balu river (UptoKayetpara) 1.20 Lowest — 54.57 3.96-5.49
. Highest — 64.33
Balu river (Kayetpara to Ichapura) 8.00 Lowest — 56.40 4.27-5.49
. Highest — 57.93
Turag River 0.012 Lowest — 39.63 3.66-4.57
Figure 2. Selected Route.
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3.1.3 Passengers’ survey

According to a questionnaire-based survey by present authors on 100 randomly selected passengers, 66% of the
respondents use public transportation systems on regular basis and 61% of the respondents will consider using
waterbus in this route if properly implemented. A significant percentage of the passengers in this route can be
diverted by ensuring less travel time with almost similar cost. A detailed parameters considered for this
questionnaire-based survey with survey results are shown in Table 2.

Table 2. Detailed locations and particulars of the selected route.

Sl. Parameters Survey Results
No.
1 Travel Time
Peak Hours
Off Peak Hours
2 Mode of Transport . v
Public Transportation (Bus)
CN.G
Ride Sharing App
Personal Transportation
3 Satisfaction with current facilities
Yes
No
Maybe
4 Consideration of Waterbus
Yes
No
Maybe
5 Expected Cost to be incurred 30.40 BDT
41-50 BDT
51-60 BDT
61-70 BDT
More than 70 BDT
6 Expected Time to travel
Less than 1 hour
1 hour to 1.5 hours
1.5 hours to 2 hours
More than 2 hours
7 Priority
Time
Cost
Comfort
Safety

4 Design criteria for selecting particulars and speed of the waterbus

The displacement type monohull craft is considered in the present study. This is one of the oldest types, the simple
design, and technology of building such type vessel is well known. It can also be constructed in places other than
conventional shipyards. Hull form and configuration have been designed based on minimum resistance and low
wash for its operating speed. The craft possesses good stability which will provide a fear-free, comfortable ride. It
should have good manecuverability and be capable of negotiating sharp bends as well as obstacles quickly and
efficiently so that the craft can be operated in confined and/or congested areas also. The boat is designed to run
at a moderate 10-knot speed to avoid huge waves which may cause high bank erosion in narrow canals and rivers
and may also cause damage to flora and fauna.
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The capacity of the waterbus is kept same like average passengers no. i.e., 40 were found from the survey. For the
fixing principal particulars of the waterbus, passenger comfort is considered and seats are arranged in seven rows
wherein each row, there are six seats except the front (bow) row which has four seats and a space equal to 1 m for
walking. The breadth of each seat is 0.45m. Then six seats need (6 X 0.45) = 2.7 m space which enables passengers
to move comfortably inside the water bus. Allowing other spaces, the breadth of the boat is taken as 4.50 m. The
length of each seat is 0.45m and the space between two rows is 0.35 m in the longitudinal direction. So, total
seating space = (0.45 X 7) + (0.35 X 6) + 0.9 (wash cabin) + 0.9 (space between front rows and collision bulkhead)
= 7.05 m. Steering space is 2.0 m and space for the engine is 2 m. Peak Tank space is 1.8 m. So, the total space
required in the longitudinal direction is 12.85 m. Therefore, the length of the ship is taken as 13 m. Since, as per
survey data, the minimum depth of the route is 1.5 m, the draft of the boat is taken as 0.80 m.

Considering the travel time required by road transports, the safety of the smaller boats and households at the
riverbank of the waterways, the average speed is taken to be 10 knots. The travel time required by road transports
in the proposed area is about 105 minutes at peak hours. At 10 knots speed, the required travel time by waterbus
for a trip is about 90 minutes. The principal particulars of the proposed waterbus are described in Table 3.

Table 3. Principal Particulars of the Waterbus

Particulars Value Unit
Length Overall 13.00 ~ Meter
Length Between Perpendiculars 11.95 Meter
Breadth Mld 4.50 Meter
Depth Mld 1.70 Meter
Draft 0.80 Meter
Speed 10 Kn
Capacity 40 Nos.

Figure 3. shows the General Arrangement (GA) of the waterbus, which is designed for the Rampura Bridge-
Khilgaon-Uttara route.

Figure 3. General Arrangement of Waterbus
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5 The initial cost for waterbus with economic analysis

5.1 Initial cost

Depending on the hull materials, the construction cost of the waterbus may be varied. In the present study, 3
different hull materials have been considered for the construction of monohull-type water buses. Hull materials
considered here are steel, aluminum, and GRP. A market survey for the construction of this waterbus had been
conducted to get the total construction cost of the waterbus. It is to be mentioned here that depending upon
technological know-how availability cost is varied among the 3 hull materials considered in the present study. Table

4 shows the lightweight, deadweight, and engine power of the boat made of three different hull materials
considered in the present study.

Table 4. Lightweight, deadweight, and engine power of the boat made of three different hull materials

Particulars Hull materials Unit
Steel Aluminum GRP
Lightship 19.40 12.50 12.30 Ton.
Deadweight 5.51 5.48 5.48 Ton.
Displacement 24.91 17.98 17.78 Ton.
Draft at full load 0.80 0.54 0.53 Meter
Resistance at 10 Kn. 8.33 6.63 6.59 KN
Engine Power 2 % 63.50 2 x 50.50 2 x 50.00 HP

5.2 Projected economics of operation

To have a quick look into the possible economic performance of the vessels in this particular route, the projected
economic analysis has been prepared and presented here. It is to be noted that though the factors affecting the
economics as well as the transport demands are the same in a particular route, three vessels of the same size but
different hull materials have been considered and the projected economic performances are evaluated separately.
However, the following assumptions are common in all cases.

@) When an individual vessel starts commercial operation, it generally operates at a rate lower than the
full capacity. In the present study, it is considered that all vessels operate at 100% load.

(i1) The annual escalation rate is as in Table 5.

(iif) The rates of depreciation of hull and machinery have been assumed to be 2%

(iv) It is also assumed that the operator will acquire the vessels with no down payment (100% on loan).

) Ship life is considered 20 years and at the end of project life scrap value is considered 20% of the

invested cost.
The following economic indices of performance have been presented for each type of vessel in individual routes

e Internal Rate of Return (IRR)
e Net Present Value (NPV) of the investment based on 10% discount rate and
e  The benefit-cost ratio (BCR) is based on a 10% discount rate.

Table 5. Annual rates of escalation

Items Increase (%)

Hull Maintenance 1.0
Engine and Machinery Maintenance cost 2.0
Fuel and Lubricating oil cost 5.0
Insurance, Registration, Port charges etc. 1.0
Passenger fare 5.0
Crew wages 5.0

The projected economic performances based on the IRR, NPV, and B/C ratio of vessels operating in the route
are given in Table 6. The analysis is carried assuming the fare rate is 75 taka per person.

Table 6. Economic performance of Water Taxi for different hull materials

Items Hull materials of Water Taxi
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Steel Aluminum GRP
Length (m) 13.00 13.00 13.00
Breadth(m) 4.50 4.50 4.50
Depth(m) 1.70 1.70 1.70
Vessel cost (Tk.) 38,02,000 54,91,000 55,35,452
Eng. Power (HP) 127 101 100
Capacity (nos) 40 40 40
Speed (Knot) 10 10 10
NPV (Tk.) 2508 12311 13962
BCR 1.035 1.202 1.24
IRR 15.20% 36.94% 39.46%

1 USD = 85.00 Tk.

From the economic analysis, it appears that the Aluminium boat and GRP boat are more economically viable and
this is due to less power is required for these two boats and hence operating cost is lower than steel hull water bus.
On the other hand, the initial cost of a steel body water bus is less and it is 30% cheaper than an Aluminium boat
and GRP boat. Considering the social perspective of Bangladesh, the initial cost usually dominates regarding the
choice of the ship. Again from a repair and maintenance point of view steel body water bus is the most favorable
one.

6 Conclusion

Different megacities around the world adopted multiple approaches to building an integrated transportation system
in and around the city where waterways played a crucial role. At present different projects are underway to develop
the connectivity between Dhaka city and its outskirts. In the northern region of Dhaka, these untapped waterways
can play a significant role to reduce the burden on-road transportation systems. In this study, a steel body waterbus
has been found suitable considering initial cost, repair and performance point of view throughout its life of 20
years. It is expected that this type of waterbus can also provide a feasible alternative to other networks and
integrating them can be a potential solution to the unbearable traffic jams this megacity is facing. A proposed
designed waterbus can play a key role in mitigating these issues.

7 Limitations and Future Works

This study has been confined to the following aspects:

e Only monohull vessels have been considered in present study. Catamaran vessels may be included in the
future to check the performance.

e The speed effects could be considered for evaluating the ship’s performance analysis.

e  Sensitivity analysis could be done.
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Article Accepted There is no doubt that the COVID-19 pandemic has formed a global impact in many sectors.
31, annary 2 022 It is a notable fact that the maritime industry, which is a respectable part of the global supply
Available Online chain, is also affected by the COVID-19 pandemic. Along with these, it is though that there
31 January 2022 are radical changes in the education sector with the COVID-19 pandemic. That These changes
exist, when combined with the changes of COVID-19 in the sector, is created a considerable
Keywords impact on maritime students' perceptions of their profession. In this study, it is aimed to
COVID-19, investigate the effect of COVID-19 on students' occupational petceptions. On this papet, the
Maritime Education, impact of the COVID-19 pandemic on maritime students’ perceptions of their profession is
Supply Chain, investigated using the Five Point Likert Type Survey method. Recent developments resulting
Maritime from COVID-19 have led to a renewed interest in maritime students’ perceptions of their
Transportation, profession. Accordingly, the study provides a better understanding of maritime students'
Coronavirus opinions in order to help maritime regulatory bodies construct future policies that best match

seafarer needs.

1. Introduction

The pandemic of the coronavirus (COVID-19) has an impact on many aspects of the entire world, including public
health, education, supply chain, and global trade, etc. Its spread has caused national economies and companies to
examine the consequences, as governments attempt to stifle movement in order to prevent the virus from
spreading. Furthermore, several comprehensive national lockdowns continue to cause supply chain disruptions by
delaying or even completely halting the transfer of raw materials and finished goods (Praharsi et al., 2021). The
maritime industry, as a backbone of international trade and the global economy, has been severely impacted by the
spread of the COVID-19 pandemic, among others (Babica et al., 2019)

The maritime industry plays a key role in maintaining global supply chains and transporting more than 80% of
global trade at particularly challenging periods (the COVID-19 pandemic) (Puteri Zarina et al., 2021) . 98,140
commercial ships with a capacity of 2.06 billion dwt move about 12 billion tonnes of cargo (IMO, 2021a). However,
the COVID-19 epidemic continues to impose immense physical and mental pressure on the wozld's two million
commercial seafarers. A large percentage of seafarers spend extended amounts of time at sea during their contracts,
with tours of duty spanning several months (Yazir et al., 2020)(Millefiori et al., 2021). A roughly equal proportion
of seafarers have been unable to board ships and work for a living. Furthermore, because seafarers are unable to
visit to land (shore leave), repatriate and replace crews, or get medical treatment, they face a humanitarian disaster
that jeopardizes the safety and future of shipping (IMO, 2021b). On the other hand, seafarers who are physically
and mentally exhausted are expected to continue working on ships. At the same time, they are vital to the safe,
efficient, and sustainable marine transport and contribute significantly to the conservation of the fragile maritime
environment.

The safety of ships is highly reliant on the well-being of seafarers, who are on the front lines of decision-making
and risk-taking to guarantee that ships are managed propetly and safely (Radic et al., 2020). In this perspective,
seafarers have been considered as a core of maritime transportation future (IMO, 2021a). Besides, according to
the most recent BIMCO/ISF study from 2015, there will be a shortage of officers by 2025 (BIMCO, 2016).
Therefore, the focus of this research is on seafarers' perceptions of the COVID-19 epidemic, which offers
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significant difficulties in terms of the human aspect of shipping, such as the safety and security of life on board
ships, as well as seafarers' well-being. The assessment of seafarers' perception of the COVID-19 pandemic is of
paramount importance in the development of the global supply chain and maritime transportation future. Its key
advantages are that it emphasizes deduction and assists the decision-maker in identifying present difficulties,
allowing for apparently more reasonable and even-handed decisions.

The articles should clearly state the problem, motivation, aim and significance of the study in the introduction part.
The article structure is expected to has a flow as introduction, methodology, theory/calculations, application
results, discussion and results, references and appendix.

2. Evaluation of COVID-19 Pandemic Impacts on Maritime Education and Maritime Students'
Perception of Profession

For evaluation of COVID-19 pandemic impacts on maritime education and maritime students' petrception,
maritime training will be evaluated primarily with quality indicators, then the impact of the COVID-19 pandemic
on maritime training will be evaluated. Evaluation of COVID-19 pandemic impacts on maritime education and
maritime students' perception will be achieved by combining these assessments and new items.

Satisfaction is one of the important quality indicators for education. Almost every educational institution measures
this quality indicator regularly. There are also studies in the literature measuring the satisfaction of maritime
students (Puteri Zarina et al., 2021)(Anita Gudelj, Jelena Ligere, Inga Zaitseva-Pirnast, 2021) (Reyes & Reyes, 2019).
However, this indicator may vary even regionally and temporally. In Turkey, It is thought that Maritime students
are satisfied for their education like the others country.

H1: Maritime students are generally satisfied with the training they have received in Turkey.

To be Mariner are need to take international profession education. Because it has international maritime
qualifications. Also training standards for these qualifications are determined by international authorities. The
determined education standards are also applied by the countries. In this way, the training continues in a loop. The
awareness of the students, who are the outputs of maritime education institutions, of the trainings they have
received and the qualifications they have gained has been used as a quality criterion (Kalnina & Priednieks, 2017).
Itis expected that seafarers who receive education in accordance with international standards will be aware of their
qualifications before they graduate.

H2: Maritime students graduate knowing their proficiencies of maritime profession

COVID-19 has changed many things in our daily life. However Education planning needs to tolerate the changes
that come with COVID-19. This planning is important for education has more practical training, such as maritime
training. New technological developments have also been seen in the Turkish maritime education industry, which
is experiencing difficulties with COVID-19 (Nas, 2021)]. Therefore, it is considered that maritime training planning
is done well during the COVID-19 process.

H3: Planning for maritime education was done well enongh during the COVID-19 pandemic process

The bad effects of COVID-19would be seen years later. It is only possible to comment and evaluate on this topic
at the moment. There are studies investigating the effects of COVID-19 on Maritime education (Demirel,
2021)(Mili¢-Beran et al., 2021)(Ochavillo, 2020). Also, it is possible to make a comment that COVID-19 will have
bad effects on Maritime education.

H4: COVID-19 pandemic has worse effects on maritime education
With the COVID-19pandemic, health and supply chain related problems have emerged in maritime transportation,
as Imo also reported (World Customs Organization, 2020). Personnel Exchange Problems, Operational Problems,

Problems Related To Quarantine Conditions and Workload By Increasing Health Measures are problems brought
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by COVID-19 (Article et al., 2022). Students who will enter the industry in a few years are expected to be aware
of these problems.

H5: Maritime students are familiar with the problems posed by the COVID-19 pandemic in maritime

The maritime industry, maritime vocational education and personal life experiences have an impact on the maritime
profession perceptions of maritime students COVID-19 affected all of them. It is expected that the changes in
education with COVID-19, the problems experienced in the maritime industry and the health problems that the
students may experience together with them could cause a change in the perception of the profession of maritime
students.

H6: The COVID-19 pandemic has had an impact on the maritime students’ perceptions of profession

In this study, there is evaluation of the impact of the COVID-19 pandemic on maritime education and maritime
students' perception of profession. Therefore there is studied on H1,H2,H3,H4,H6.

3. Method and Material
a. Data Collection

After the hypotheses are defined, scales suitable for the hypotheses are determined: Evaluation of education,
Perceptions of profession, COVID-19 and education and COVID-19 and perceptions of maritime profession.
"Five point Likert type survey" method is used to research the hypotheses. Shown in Appendix, Five point Likert
type survey occur with 47 statements from strongly agree (5) to strongly disagree (1).

Figure 1. Information about participants’ COVID-19 history

Disaerec

)‘.I‘IWI‘-“ Ill o _

Target group of our study is maritime students of high school, associate degree, bachelor degree, advanced degree.
We are making investigations for Turkey. In our study, convenience sampling, one of the nonprobability sampling
methods, has been used. The survey is implemented to the participants via internet (Karaca, 2021). A questionnaire
was applied to 172 participants from different levels. Our sampling group is it. The categorical distribution of the
participants' demographic and about their maritime training information is given in Table 1. Considering the
capacities of maritime education institutions in Turkey, it is possible to say that our sample group represents target
group. Information about their COVID-19 history is also given in Figure 1. The majority of our participants and
their family did not have health problems due to COVID-19.

The majority of our participants are male, undergraduate students and their ages is between 18-23. The classes are
almost equally spaced according to information.
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Table-1. The categorical distribution of the participants' demographic and about their maritime training information

Age (Number of student) Sex Student Class
13-17 (18,60%) Man (93,02%) Student of high school (21,51%) Preparatory (16,86%)
18-23(70,35%) Woman (6,98%)  Student of associate degree (6,40%) 1st year (22,09%)
24-30(9,30%) Student of bachelor degree (69,77%) 2st year (18,02%)
30+ (1,74%) Student of advanced degree (2,32%) 3styear (17,44%)

4st year and more (25,58%)

i.  Analysis

The scales used in this study is determined firstly so the existing scales in the literature are not used. For this reason,
reliability and validity analysis of the scales are carried out. For This analysis, IBM SPSS Statistics 20 is used. For
Reliability analysis, Cronbach’s coefficient alphas is used. Value of number of items, mean, variance, standard
deviation and Cronbach’s Alpha is given for all scales in table 2 for reliability analysis. Results are acceptable.

Table-2. Reliability analysis results for every scale

Number of . Standard Cronbach’s
Scale . Mean Variance . .
items deviation Alpha
Evaluation of education 6 19,8 32,520 5,703 827
Perceptions of profession 12 35,99 79,269 8,903 817
COVID-19 and education 16 44,92 160,859 12,683 ,862
COVID-19 and perceptions of maritime 13 38,44 101,546 10,077 851
profession
Total 47 138,43 1152223 33,944 948

>

For Validity Analysis, Factor Analysis is used. Value of number of items, KMO value, Cumulative (%) rotation
and number of component. KMO values are acceptable, Cumulative (%) rotation is reasonable given for all scales
in table 3. Scales includes various components but number of items and participants are not sufficient.

Table-3. Validity analysis results for every scale

Scal Number of KMO Cumulative (%o) Number of
cale items value rotation component
Evaluation of education 6 ,836 74,394 2 component
Perceptions of profession 12 ,837 66,795 3 component
COVID-19 and education 16 ,824 65,739 4 component
COVID-19 and perceRtlons of maritime 13 828 67,986 3 component
profession
Total 47 ,883 69,095 9 component

4. Finding and Results

In this section, findings and results regarding the survey outputs is presented.

Figure 2. Student satisfaction rates by school

B Strongly agree M Agree M Neutral Disagree Strongly disagree
100%
— i
0%
High School Associate Degree Bachelor Degree  Advanced Degree

Student satisfaction rates by school is shown in Figure 2. According to this figure that Students are generally
satisfied with their education.
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Figure 3. Student professional awareness rates by school
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Student professional awareness rates by school is shown in Figure 3. According to this figure that Students are
generally aware of their professional qualifications. It is noticed that the youngest students are undecided on this
question because they are new to maritime training.

Figure 4. Student opinion rates about that for maritime education on COVID-19 pandemic, institutes are managed process very well

B Strongly agree M Agree M Neutral B Disagree Strongly disagree

Advanced degree

Bachelor degree 15 20 38 18

(3]
Iy
(%]
=1

Associate degree

Student opinion rates about that for maritime education on COVID-19 pandemic, institutes are managed process
very well is shown Figure 4. When the answers of undergraduate and high school students with a higher number
of participants are evaluated, it is seen that the rates are evenly distributed. We can say that the opinions of the
students on this subject are evenly distributed. In short, it can be said that students are undecided about educational
institutions manage very well the COVID-19 Pandemic process.

Student opinion rates about that for COVID-19 has worse effect for maritime education is shown Figure 5.

According this figure, It can be said that students are undecided about the fact that maritime education is badly
affected by COVID-19.
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Figure 5. Student opinion rates about that for COVID-19 has worse effect for maritime education
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Table-4. Student opinion rates about problems in maritime industry occurred with COVID-19

Personnel exchange Operational Problems related to Workload by increasing
problems problems quarantine conditions health measures

Strongly 29,65% 9,88% 13,95% 12,21%

agree

Agree 19,19% 25,00% 23,26% 13,95%

Neutral 25,00% 34,30% 31,40% 26,74%
Disagree 8,72% 15,70% 13,95% 25,00%
Strongly 17,44% 15,12% 17,44% 22,09%
disagree

With COVID-19 pandemic, it is occurred problems maritime industry. It is possible to divide these problems into
four categories: Personnel exchange problems, operational problems, problems related to quarantine conditions
and workload by increasing health measures. Student opinion rates about problems in maritime industry occurred
with COVID-19 is given Table 4. Students generally strongly agree that there are personnel exchange problems,
but strongly disagree with there is a problem about workload by increasing health measures. About there are
operational problems and problems related to quarantine condition, students mostly agree.

Figure 6. Student opinion rates about that for not practising maritime profession in the event of similar pandemic

40,00%
35,00%
30,00%
25,00%
20,00%
15,00% 30,81%
10,00%

o [&#5A]

0,00% ﬂ

B Strongly agree M Agree M Neutral Disagree B Strongly disagree

Student opinion rates about that for not practising maritime profession in the event of similar pandemic is shown
Figure 6. This figure showed that the pandemic did not affect the profession perceptions of maritime students.
Most of students gave a clear answer to the question that they would not do their job in the event of a similar
pandemic but There atre also undecided students.
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5. Conclusions

The spread of the COVID-19 pandemic, among other things, has had a significant influence on the marine sector,
which is a backbone of international trade and the wotldwide economy. More importantly, the COVID-19
epidemic continues to put enormous physical and emotional strain on the world's two million commercial
mariners. Therefore, there has been increased interest in maritime students' opinions of their profession. The
current research is specifically designed to evaluate the maritime students’ perceptions to support and assist
regulators to design future regulations in a manner that best suits seafarer needs. The study's findings contribute
to the maritime literature in various ways. Firstly, the study enhancing our understanding of maritime students’
perceptions. The second contribution of this study is to encourage focused regulatory activity by providing a clear
understanding of the current situation. Finally, when the findings of this study and the literature are compared,
Although the effects of COVID-19 on the maritime profession have been explained in the literature, it has been
demonstrated by this study that maritime students are not fully aware of these effects. Despite the fact that the
current study only included a small sample of participants, the findings suggest that future crises should be handled
more delicately, considering the international challenges that seafarers have to deal with. This issue is extremely
relevant in the context of the projected officer shortages. It would be inspiring to see future research that looked
at the worldwide perspective.
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Article Accepted Fleet productivity increases in two directions. First one is achieved by increasing the speed of

24] annary a 022 the vessels in the market conditions where high freight rates are observed, this increases the
Available Online amount of cargo per unit capacity they carty at the unit time. The other one is related to the
24 January 2022 short run inelastic supply cutve in shipping because of the time to build effect. When the

demand increases occur, the amount of cargo catried per unit capacity increases since the

increase in supply is limited in the short run. In this context, it is determined the relationship
Keywords between freight rates and the amount of cargo carried per unit capacity in this study. The Baltic
DD{ bulke market Dry Index (BDI) was selected as a measure of the freight rates, and the tonnage carried per
Freight rates DWT from the portion of the total cargo tonnage carried by the sea to the dry cargo fleet
Fleet . capacity during that year was selected as an indicator of the fleet productivity. The dataset used
Productivity in the study consists of annual observations covering the period from 1985 to 2020.

Correlation and regression methods were used to determine the econometric relationship
between the variables. As a result of the study, a significant strong relationship was found
between freight rates and productivity in the positive direction. According to the developed
model, a 10% increase in the freight rate causes an increase of about 1.3% in fleet productivity.

1. Introduction

Maritime transport is today still the most efficient way for transporting larger volumes of cargoes in an acceptable
price across the oceans and without maritime transport, the development of the modern industrialized world would
be impossible (Heidbrink, 2011; 49). Despite this important role, the maritime market is sensitive to
macroeconomic conditions. Because, the demand for shipping services is a derived one and the main driver behind
this derived demand is the wotld merchandise trade (Tamwakis, 2011; 52). So, even small fluctuations in the world
economy are strongly felt in this market. Therefore, the effective use of the maritime fleet, which is the capital of
the shipowners, varies according to the situation in the economy.

In general, the productivity of the fleet may increase due to two reasons; the first is the increase in demand for
maritime transport due to revival in the economy and the second is the increase in the short-term transport capacity
by increasing ship speeds (Karakitsos and Varnavides, 2014; 43). Both of which are mainly due to inelastic short-
run supply curve in the maritime market. In addition to these, factors such as the increase in the average size of
the ships, the developments in cargo handling speed in the ports, the opening of alternative waterways also affect
the productivity of the fleet (Ma, 2020; 121). In addition, another productivity factors are the amount of cargo and
navigating distance in the context of the productivity of shipping in relating to fleet productivity. So, shipping
productivity can be affected by various factors such as economy, politics, geographical borders, war, and weather
conditions, etc. (Duru, 2010; 167). However, in this study, we focused more on two factors, which are demand
increase and speed increase, due to data constraints and simplification of the relationships.

It would be useful to first address the inelastic supply curve in the short run. The supply of shipping services can
be categorized as short-run and long-run. If the stock of the fleet is fixed, it is called short-run, if the stock of the
fleet is variable, it is called long-run (Karakitsos and Varnavides, 2014; 42). As can be seen in Figure 1, the freight
rates are elastic until the 80% of the fleet up to the point of use, but when the next 20% of the limit is passed, it
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begins to become inelastic, and freight demanded by shipowners starts to increase rapidly (Glen and Christy, 2010;
379). The other version of this model, including demand lines, is presented in Figure 2.

Figure 1. Short Run Supply Curve for Shipping Services

Freight
rate
$/tonne

80% 20%

Oil tonne miles
Source: Glen and Christy (2010; 379).

According to Figure 2, there is an insignificant increase in freight rates from Pi to P», although there is a very large
increase between Do and D1. Later in the upright, a small increase in the amount causes a large increase in freight,
for instance, when there is an increase from D> to Ds, freight rates increase much more from P to P4 (Glen and
Christy, 2010; 381). This situation is a result of the fixed capacity of the fleet in the short run. Since shipbuilding
times can vary between 1 and 4 years on average depending on factors such as ship type, congestion in shipyards,
freight market conditions, the supply of new ships to the market remains limited (T'solakis, 2005). This situation
causes the freights to increase very much even with the slight increase in demand. This causes the freight markets
to follow continuous cycles and be very volatile (Stopford, 2009; 104). Although these volatilities may seem like a
disadvantage, they also provide important profit opportunities for ship owners.

Figure 2. Modeling Shipping Demand and Supply in the Short Run
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Source: Glen and Christy (2010; 381).

Due to this inelastic supply curve, there is an increase in freight rates in case of demand increase. At this point, it
is inevitable that this increase in demand will also increase the transportation productivity of the fleet. In addition,
ship owners who wish to benefit more from higher freight rates increase their voyage speeds, since lower speed
means less cargo is delivered (Stopford, 2009; 244). This further increases the amount of cargo carried per unit
time per dwt since the bunker cost from the speed increase may be lower than the freight income from carrying
more cargo. According to all these, it is quite natural that there is a positive relationship between fleet productivity
and freight rates.

The graphical representation of the dataset used in the analysis is presented in Figure 3 and was thought to facilitate
the understanding of the above-mentioned relationship. The graph includes the fleet, the tonnage carried and the

BDI variables. When the tonnage carried is considered as demand, it is clearly seen how the difference between
26
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the supply (fleet) and demand has been opened after 2008. Of course, many factors affect freight rates, however
this difference between supply and demand has also caused a sudden collapse in freight rates due to the oversupply
in the market. This difference is also mathematically indicative of a decrease in the amount of cargo carried per
dwt (productivity). Hence, a positive relationship between fleet productivity and freight rates is inevitable.
However, no study employing empirical test for this relationship has spotted in the literature. This lack has also
generated the motivation for this study. There are studies that indirectly support this relationship rather than
directly modeling the issue. A limited number of studies have been conducted that have identified a positive
relationship between world GDP and freight rates (e.g. Baser and Agik, 2019; Akbulaev and Bayramli, 2020;
Michail, 2020; Ozer et al., 2020; Efes, 2021), and a positive relationship between freight rates and ship speed (Wen
et al., 2017; Acik, 2021). In both cases, productivity will increase as freights increase due to higher demand and
ship speeds increase due to higher freight rates. Therefore, the relationship between freight rates and productivity
is inevitable.

Figure 3. Transported Tonnage, Dry Bulk Fleet and BDI Variables
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The fleet productivity can be tracked in several ways. Some of these measurements are ton-miles performed per
dwt and tonnage carried per dwt. For the fleet productivity measurement in this study, the total amount of dry
bulk cargo carried in the world and the dry bulk fleet volume variables were used due to the data limitation. The
cargo carried was divided into the fleet volume and the amount of cargo carried per dwt was obtained, and so the
fleet productivity variable was generated. For freight rates, BDI variable, which has become one of the primary
indicators on the cost of shipping in the world since its establishment (Lin and Sim, 2013) and has reflected the
changes in dry bulk freight transport as a component indicator (Angelopoulos, 2017), was used. In the model
established, other factors affecting the freight rates were assumed to be fixed in order to be able to see the
relationship between the two variables clearly. As a result of the research, the relationship between freight rates
and fleet productivity was empirically tested and the positive relationship was confirmed. Thus, the relationship,
which has been theoretically discussed many times in the literature, has been empirically tested and verified. As a
result, it is recommended that fleet expansion policies be at a more sustainable level for both ship and cargo
owners, as the difference between demand and supply growth rates directly affects fleet productivity and hence
transport costs.

The remainder of the study was organized as follows; the methods used in the study were introduced in section
two; the results obtained from the analysis were presented in section three; then lastly, the findings were interpreted
and discussed in the conclusion section.

2. Methodology

The methodology used in the study consist of two methods; correlation analysis and regression analysis.
Correlation analysis was used to determine the direction and strength of the relationship, and a regression analysis
was used to determine the causal relationship. Both methods are briefly introduced in the following sections. The
method section should be added here, after that subsections (second and third level headings), if any, should be
included.

27



Agik & Kayiran Deniz Tagumacilsgr ve Lojistigi Dergisi, 2022, 03(01): 25-34

2.1. Correlation Analysis

Correlation analysis helps us determine the degree of the relationship between two or more variables (Sharma,
2005:3). The correlation does not show causality but shows the direction and strength of the movements of the
variables. Correlation coefficients range between 1 and -1, and coefficients equal to 1 or -1 means that data points
lying exactly on a straight line (Chang, 2014; 78). Two methods are used for correlation calculations; Pearson’s
correlation and Spearman’s correlation. While the two methods give similar results, their use varies according to
the distribution of the variables. Pearson correlation coefficient assumes that the data are normally distributed

while Spearman correlation can be used in circumstances where data investigation is not normally distributed
(Osborne, 2008; 39).

Evaluation of the correlation analysis depends on the degree and direction of the correlation coefficient. The closer
the absolute value of the correlation coefficient is to 1, the stronger the relationship. Generally, correlation
coefficients are classified into 5 groups; the coefficient between 0.00-0.20 is called very weak; the coefficient
between 0.20-0.40 is called weak; the coefficient between 0.40-0.60 is called moderate; the coefficient between
0.60-0.80 is called strong; and lastly, the coefficient between 0.80-1.00 is called very strong (Soh, 2016; 40).

Although correlation analysis is simple, it is a useful method and has been used as a research method in some
studies dealing with the BDI variable. When the correlation analyzes about the BDI are examined in the literature,
several studies are found in which different factors are examined as indicated in Table 1.

Table 1. Correlation Analysis used with BDI

Authors Variables Associated with the Findings
BDI

Ruan, et al. (2016) Crude oil prices Cross-correlations between BDI and crude oil prices are
significantly multifractal.

Kirrlander, (2010) MSCI metals and mining index There is a statistically significant correlation between
BDI and the MSCI metals and mining index.

Xiong and Hu (2021) Chinese soybean prices There is a very low correlation between BDI and Chinese
soybean prices.

Derindere Késeoglu, GDP There is a positive correlation between BDI and world

(2011) GDP between the years of 1986 and 2008.

Bakshi, et al. (2011) Global stock returns, commodity ~ There is a significant relation between BDI and

returns, and industrial production  subsequent global stock returns, commodity returns, and
growth industrial production growth.

Correlation analysis is a useful method; however, it is insufficient to explain how much a change in one variable
causes a change in another variable. One of the most basic methods to answer this question is regression analysis.
Therefore, we preferred regression analysis in addition to correlation analysis in the research.

2.2. Regression Analysis

Regression analysis aimed at discovering how one or more variables affect other variables. The affected variables
are called dependent or response variables while affecting variables are called independent variables, predictor
variables or regressors (Sen and Srivastava, 1990; 1). Regression analysis allows researchers to quantify how the
average of one variable systematically varies according to the levels of another variable (Gordon, 2015; 5).

The following equation (1) shows the contents of a simple linear regression. The dependent variable is represented
by Y, while independent variable represented by xi. fy and f; variables are the coefficients of the equation. 5/ gives
the slope of the regression line, and if it is positive, it indicates a relation in the same direction, otherwise it indicates
a relation in the opposite direction. The part unexplained in the model is aggregated into €;and forms the error
terms of the model. Error terms are important for the process of developing consistent and unbiased regression
models. So that after the model is estimated, there are many tests on the error terms.

Ve=Fo+ frx.+ e @
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3. Findings and Results

Descriptive statistics of the data used in the study are presented in Table 2. The first two columns of the table
belong to the "loaded tonnage" and "fleet" values used in the productivity calculation. Loaded cargo tonnage is
divided by the total fleet to reach transported ton value per dwt during the year. That is, equation (2) was used and
the productivity value (ton per dwt) was obtained.

Transported Cargo 2)
Fleet

Productivity =

The descriptive statistics of the Baltic Dry Index, another variable used in the study, are also included in the table.
The BDI and productivity variables were used in econometric analysis in the direction of the study, so logarithms
were taken in advance. Taking logarithms of the variables makes discrete data continuous and facilitates processing
of the data. Then, the unit root test was performed on logarithmic variables and the results are presented in Table

3.

Table 2. Descriptive Statistics for Raw and Converted Data

Loaded Fleet
(Million tons) (000 dwt) BDI Prod

Observations 36 36 36 36

Mean 1742.389 1742.389 1855.269 4.322947
Median 1413.500 1413.500 1352.720 4.302556
Maximum 3218.000 3218.000 7070.256 5.136999
Minimum 834.0000 834.0000 673.1200 3.545880
Std. Dev. 826.5914 826.5914 1458.558 0.412472
Skewness 0.655624 0.655624 2.331261 0.176528
Kurtosis 1.908704 1.908704 8.004411 2.084102
Jarque-Bera 4.365447 4.365447 70.17486 1.445277
Probability 0.112734 0.112734 0.000000 0.485470

Source: Bloomberg (2021); UNCTAD (2021).

In the time series analyzes, deviations and inconsistencies arise in estimates in the case of the series containing the
unit root. For this reason, the Augmented Dickey-Fuller (Dickey and Fuller, 1969) unit root and KPSS
(Kwiatkowski et al., 1992) stationarity tests were applied to BDI and productivity variables and the results are
presented in Table 2. According to the ADF test, the unit root null hypothesis was rejected at the level for both
variables. The KPSS test was also applied as a supporting test and the null hypothesis of the test indicates that the
series are stationary. The results show that the null hypothesis is accepted, and, unlike the ADF test, the series are
stationary in level. Since difference taking operations in series can cause loss of information, we hereby decided
that the series are stationary based on the results of the KPSS test. Therefore, the series are I (0). After this phase,
correlation analysis was started to determine the directional relationship between the variables.

Table 3. Unit Root and Stationarity Test Results

Level First Difference
Test Variable Intercept Intercept & Trend Intercept Intercept & Trend
ADF BDI -2.09 -2.01 -2.84% -2.84
Prod. -0.78 -0.79 -5.007%kk -5.96%kk
KPSS BDI 0.13% 0.12%* 0.10%* 0.04
Prod. 0.19* 0.19%%x 0.45%* 0.08*

ADF CVs -3.65 for *¥*1%, -2.95 for **5%, -2.62 for *10% at Intercept, -4.27 for ***¥1%, -3.56 for **5%, -3.21 for
*10% at Trend & Intercept. Schwarz automatic lag selection was used at maximum 3 lags. KPSS CVs 0.74 for
%1%, 0.46 for **5%, 0.35 for *10% at Intercept, 0.22 for ***1%, 0.15 for **5%, 0.12 for *10% at Trend &
Intercept. Barlett Kernel spectral estimation method and Newey-West bandwidth were used.

Correlation analysis was used to determine whether there was a directional relationship between the movements
of the variables. The different analysis method applied according to the distributions of the variables. When Table
1 was examined, it was determined that both of the Ln BDI variable and the Ln Productivity variables were
normally distributed. Thus, Pearson method was more suitable but both Pearson and Spearman analysis methods
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were used, and results are presented in Table 4. According to the results, significant strong degree correlations
were found between the two variables in the positive direction. But this analysis only shows the direction and
strength of the relationship, but not the causal relationship, therefore, a regression model was adopted.

Table 4. Results of the Correlation Analysis between Variables

Ln BDI
Pearson Spearman
0.7929
Ln PRODUCTIVITY (7.588) 0.7958 (7.664)
0.0000* 0.0000*

Significance levels = * 1%

The regression model of our study was presented below. The BDI, which is the independent variable, represents
the revenues of the shipowners, and the dependent variable is the PRODUCTIVITY reflecting the transferred
tonnage per dwt in the fleet. The hypothesis we have established is that there is a positive relationship between
shipping revenue and productivity. Then, the model was established and predicted this way.

LnPRODUCTIVITY, = Lnp, + B-LnBDI, + &,

The results of the estimated regression analysis are presented in Table 5. According to the results, the F statistic
indicating the significance of the model is significant at 1% confidence level (0.000003<0.01), and the independent
variable BDI is also significant at %1 confidence level. The coefficients of the model show the elasticity of the
productivity with respect to the revenue, and according to the results, the 1% increase in the revenue causes an
increase of 0.133% in the productivity. R-squared value showing the explanatory power of the model is relatively
low, but it is good for the differenced variables used models. The value is 62, which means that 62% of the changes
in the dependent variable are explained by the independent variable. On the other hand, this moderate value may
be due to the irrelevance of the selected variables, or structural break and outliers in the model may decrease
explanatory power. Thus, it is useful to examine some stability tests and graphs from the regression equation.

Table 5. Regression Equation Results of Model
Dependent Variable: Ln PRODUCTIVITY

Variable Coefficient Std. Error t-Statistic Prob.
C 0.4828 0.1290 3.7406 0.000*
Ln BDI 0.1331 0.0175 7.5888 0.000*
R-squared 0.6287 F-statistic 57.5913
Adjusted R-squared 0.6178 Prob (F-statistic) 0.000*

Significance levels = * 1%

We first looked at the actual, fitted, residual graph showing the relationship between the estimated value and the
actual value. It was included in the appendix section, and according to the graph, there were small deviations but
no big deviation were spotted, which means our model fits well. The second visual we examined is the influence
statistics and according to these statistics deviations did not exceed the critical value so much and there were no
large deviations that could be solved with the dummy variables. All these graphs are presented in the appendices.
All of these tests indicated that the model fitted well satisfactorily.

Some tests are applied to residuals of the model to test the stability of the model in regression estimations. The
most important of the conditions that the residuals must provide for the model to be consistent and stable are no
autocorrelation, no serial correlation, homoscedasticity and normal distribution. The Ljung & Box (Ljung and Box,
1979) test for autocorrelation was performed and the results are presented in Table 6. The null hypothesis of this
test is that there is no autocorrelation in the residuals and according to the results the null hypothesis was rejected
in all 16 lags.

Table 6. Autocorrelation and Partial Correlation Check for the Residuals of the Model

Lags AC PAC Q-Stat  Prob Lags AC PAC  Q-Stat Prob
1 0.709  0.709  19.649  0.000 9 -0.011  0.158  29.813  0.000
2 0439  -0.129 27390  0.000 10 0.020  -0.025  29.833  0.001
3 0216  -0.089  29.327  0.000 11 0.085  0.100  30.227  0.001
4 0.077  -0.011  29.581  0.000 12 0.072  -0.110  30.522  0.002
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0.030  0.050 29.619  0.000 13 -0.063  -0.208  30.759  0.004
-0.006  -0.046  29.621  0.000 14 -0.255  -0.248  34.818  0.002
-0.012  0.014 29.628  0.000 15 -0.317  0.110 41.366  0.000
-0.061  -0.101 29.807  0.000 16 -0.365 -0.208  50.459  0.000

[o BN B e U]

The results of the remaining tests are presented collectively in Table 7. The LM test is used for the serial correlation
test and the null hypothesis is that there is no serial correlation. The null hypothesis in our model was rejected
according to the F statistic used in small samples. The white test (White, 1980) was used for the heteroscedasticity
in the residuals and the null hypothesis of this test is that there is no heteroscedasticity. According to the results
the null hypothesis could not be rejected and the residuals were homoscedastic. The final test is the Jarque-Bera
test, which tests whether the residuals are normally distributed, and the null hypothesis of this test is that the
residuals are normally distributed.

Table 7. Robustness Checks for Residuals of the Model

Test Name Results

Breusch-Godfrey Serial F-statistic 27.31832 Prob. F(2,32) 0.0000

Cotrelation LM Test Obs*R-squared 2270309 Prob. Chi-Square(2) 0.0000

Heteroskedasticity Test: White F-statistic 0.119089  Prob. F(3,27) 0.8881
Obs*R-squared 0.257968  Prob. Chi-Square(3) 0.8790
Scaled explained SS 0.251892  Prob. Chi-Square(3) 0.8817

Jarque-Bera Normality Test  Skewness -0.0840  Jarque-Bera 0.0962
Kurtosis 3.1893  Probability 0.9530

According to the results of the tests we applied to the residuals of the model, autocorrelation and serial correlation
problems were determined. For this reason, the standard errors were recalculated by re-running the model with
the HAC (Newey and West, 1987) covariance estimation method, and the results are presented in Table 8. The
new results indicated that there was no change in the significance of the variables in the model, and a 1% change
in freight rates causes a 0.13% change in productivity of the fleet.

Table 8. Regression Equation Results of Robust Model
Dependent Variable: Ln PRODUCTIVITY

Variable Coefficient Std. Error t-Statistic Prob.
C 0.4828 0.1449 3.3314 0.0021%*
Ln BDI 0.1331 0.0188 7.0473 0.0000*
R-squared 0.6287 F-statistic 57.5913 0.000*
Adjusted R-squared 0.6178 Wald F-stat. 49.6653 0.000*

Significance levels = * 1%

4. Conclusion

The operational behavior of commercial ships is basically shaped by the balance between supply and demand. In
cases where the demand is high, the ships may want to increase their work per unit time by increasing their speed
since the freights are high. Because in such an environment, the cost incurred by increasing the speed is lower than
the gain obtained by carrying more cargoes. Thus, more cargo is carried per unit time. On the other hand, ships
rarely sail fully loaded. According to this measurement called the fleet utilization rate, the utilization rates of the
ships vary a lot. Especially in recent decades, flexibility in cargo selection has decreased due to the specialization
of ships. Ships specialize in certain cargoes to reduce per unit transportation cost. Thus, it is no longer possible to
carry cargoes of different types in a single ship type. As a result, the increase in demand can positively change the
amount of cargo carried per unit time by affecting both the speed of the ships and the utilization rates of the
specialized ships. The increase in demand is felt in the market, reflected in the freights, as maritime transport has
a derived demand structure. Thus, the positive relationship between fleet productivity and freight rates is cleatly
evident when the literature is examined, but no empirically tested study has been spotted. So, in this study it was
tried to test the econometric significance of this relationship and it was contributed to the literature by using limited
dataset.

The variable obtained from the portion of the total carried dry bulk to the total fleet capacity was used as a
productivity variable. The result gave us the amount of dry bulk cargo carried per dwt. For the freight rate variable,
the BDI value converted to the annual data is used by taking the average of the daily values of the index. By this
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way, the data set was formed by annual observations covering the years 1985 and 2020. For the determination of
the econometric relationship, correlation and regression analysis was performed. As a first step in the application,
it was determined that the series were stationary according to the implemented unit root analysis. This can be
interpreted as the series carry the shocks they are exposed to temporarily and tend to return to their average values
in the long run. Then, a positive relationship between the two variables was confirmed according to the obtained
results by using econometric analysis. Correlation analysis showed strong positive significant correlations (0.792
and 0.795) between the two variables. Regression analysis showed that the 1% increase in the revenue causes an
increase of 0.13% in productivity, and according to the R-squared value, 62% of the changes in the dependent
variable (productivity) is explained by the independent variable (freight rate).

In the literature, there is no empirical study that directly examines the relationship between productivity and freight
rates. However, in parallel with our results, there are studies confirming the positive relationship between GDP
and freight rates. There are studies in this direction for several maritime markets (e.g. Baser and Actk, 2019;
Akbulaev and Bayramli, 2020; Michail, 2020; Ozer et al., 2020; Efes, 2021). As a simple logic, the increase in
economic activities also increases the demand for maritime transport, causing an increase in freight levels. This
rise is due to the shortage of supply in the supply-demand balance. In such a case, the utilization rates of the ships
increase, and their productivity also increases. On the contraty, as the demand for maritime transportation
decreases, ship utilization rates decrease and productivity decreases. In addition, it has been determined in the
literature that freight rates positively affect the speed of ships while modeling ship speeds (Wen et al., 2017; Acik,
2021). Of course, such a situation arises with the effect of increasing freight rates after increasing demand. Due to
the speeding ships, the cargo carried per unit time increases, and therefore the productivity increases. Our study
forms a complementary structure with these studies and deals with the same story from different angle.

It is seen in the research that there is a strong positive relationship between the productivity of the fleet and the
freight level in the market. In this case, according to the balance of supply and demand in the market, while the
increase in productivity causes the transfer of extra resources from the cargo owners to the ship owners, the
decrease in productivity may cause the transfer of extra resources from the ship owners to the cargo owners. Like
a zero-sum game, this may cause losses between the parties, depending on market conditions. In this respect, the
surplus resources paid also affect the welfare level of society, as they also affect the export and import costs of the
countries. As a result, more sustainable implementation of fleet expansion investment policies can contribute to a
more predictable freight market condition. This uncertain situation can be brought under control by applying some
regulations to the dry bulk market, which is prone to perfectly competitive conditions.

One of the most important limitations of the study is the annual frequency of the data. Better results could be
obtained with more frequent data sets. Further studies may examine this relationship in other maritime markets
such as liquid bulk and container. In addition, other factors affecting freight rates can be added to the model, and
the model can be varied.
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31 January 2022 of new ports in order to meet the increasing import and export volume and market demands
in the developing and changing world trade with technology. Otherwise, it will be difficult for
countries to compete economically in the market, especially in their foreign trade. Climate, raw
I<€Y\.V.OI'C].S materials, energy, transport, land, market, strategic situation etc. the selection of a port location
Maritime to be made by considering the criteria will make great contributions to the development of the
Port regional economy. In addition, it is thought that making the most suitable choices for the
Site selection environment, considering the concept of a green port, which is still a popular topic, with a

proactive environmentalist approach in its construction, will also play a role in encouraging
the protection of the ecosystem in which the port is located throughout its lifetime. In this
study, Turkey's main ports were examined by using a comprehensive literature review, taking
into account the concept of green ports.

1. Introduction

From past to present, ports have a very important place in maritime transport. Ports that serve ships carrying
cargoes subject to maritime transport are built by making huge infrastructure investments. After a port is built, it
carries out its economic activities for many years. One of the most critical processes for the port investments to
reach the planned targets is the correct selection of the port location. Since ports are multidimensional structures,
there are many and different types of criteria to be considered in site selection.

Port strategy and legal processes, especially the approach to environmental safety and security practices, have been
common study topics in this area in recent years (Adams et al., 2009; Canbulat, 2014; . Teerawattana and Yang,
2019).

The aim of this study is to reveal the criteria taken into account in the selection of port location in the literature,
to determine the methods used in port location selection and to examine how ports are evaluated in the context
of green ports. Thus, it is aimed to contribute to the planning of port facilities, which are planned to be built in
the coming periods, as more accurately as possible.

Due to the environmental problems seen recently, more environmentally friendly port activities and the concept
of green port have emerged. For this reason, the evaluation of ports within the scope of the concept of green port
has been examined in detail under a separate heading from port location selection.

Turkey is a country with a total coastline of 8,333 km. As of 2020, there are 180 port facilities and piers operating
under 71 Port Authority in Turkey (DGM Statistics Bulletin, 2020). These facilities are generally located in or near
the centers of cities. For this reason, pollution arising from ships and port operations will primarily affect urban
life negatively. In addition, they have the potential to cause damage to the ecosystem by causing irreparable
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pollution problems in the seas. Therefore, it is aimed to reduce the negative effects of ports on the environment
by taking a proactive approach with the concept of green port and establishing an effective management system
that includes the preference of renewable energy and recyclable materials within the scope of sustainable and
environmentally friendly development, with an effort to protect nature and reduce pollution. The main
components of the green port policy are; ecosystem protection and improvement, reducing emissions affecting air
quality in ports, cleaning port and coastal waters, cleaning the port floor, cooperation with stakeholders and
organizing necessary trainings, carrying out port site design, management practices and operations, establishing
port design, operation and management systems within the scope of sustainability (Ttrklim, 2013). In this context,
in the light of the export and import data provided by the Ministry of Transport, the Ministry of Commerce and
the customs directorates, Turkey's important port regions have been evaluated in the context of the choice of port
locations and the concept of green ports.

In this part of the study, the selection and importance of the port location and the concept of green port are
mentioned and information about the purpose of the study is given. In the second section, the studies on port
location selection were compiled and the most important criteria and methods in these studies were tried to be
determined. The advantages and disadvantages of the multi-criteria decision methods used in these studies are
given. In the third section, information is given about eco-ports, green port policies, environmental improvement
targets of important ports in developed countries within the scope of green ports, international legislation on green
ports, environmental performance evaluation methods of ports according to the green port concept and green
port studies in Turkey. In the fourth section, some important ports of Turkey are evaluated in terms of location
selection and green port concept. In the fifth section, it has been concluded that the port area of interest in the
port location selection affects the criteria and analysis method to be used, and information about Turkey's position
and situation in the academic studies and field applications on green ports in the world. In addition, a port to be
built with a general site selection road map, which is tried to be reached in the study, accelerates the economic,
infrastructure, superstructure development of the region, country and neighboring countries, as well as
sustainability in terms of ecosystem and green harbor as a result of medium and long-term strategies for climate
and environment-friendly development. Considering the importance of studies on this subject and the importance
of studies on this subject, it is revealed that more contributions should be made to the literature.

2. Port Location Selection

Two types of questions arise regarding the location selection of ports: (1) which criteria should be taken as a basis
for port location selection? (2) in which methods should the determined criteria be processed and the most suitable
port location should be decided? Therefore, in this section, previous studies were compiled to seek answers to
both questions, and the criteria and methods that were mostly taken into account were tried to be determined.
Since the determined criteria and the chosen method directly affect the decisions taken, it is very important to
make these two critical decisions correctly.

2.1. Port Location Selection Criteria

The application of multi-criteria analyses is an important development in port site selection studies. Although it
contributes a lot, it is focused on the expectations of the senders (Slack, 1985).Port costs are an important criterion
for companies in large-volume transportation where it is essential to benefit from economies of scale (Wiegmans
et al., 2008).

Various studies have been carried out regarding the selection of port location in different geographies of the world
and criteria specific to the region have been determined. For example, Hasanzadeh et al. (2013) determined
ecological, economic and social criteria in their study for the location selection of the oil pier in the Persian Gulf.
Zavadskas et al. (2015) For port location selection in the East Baltic Sea, access to the port by rail, access to the
port by road vehicles, industry interest in the port, space use efficiency, preservation of natural coastal areas, impact
of rail access on existing settlements, construction cost, port expansion capacity, ease of access of ships to the port,
competition with other ports in the Baltic Sea, storage capacity, port area operational efficiency criteria. In another
study, three topographic criteria such as tide level, land use and coastline change were used for port location
selection on the Thi Vai river in southeastern Vietnam (Nguyen et al., 2021).

For different regions of Turkey, many studies have been conducted on port location selection for various port

types. These studies are listed below in chronological order:
In the study conducted to determine the most suitable place for Ro-Ro transportation on the European Side of
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Istanbul, the criteria were taken into consideration such as public benefit, distance from city traffic, environmental
compatibility, proximity to loading/unloading points, land transportation connection and total costs (Yildirim,
2000).

Two factors affecting port location selection; can be expressed as regional and local factors. Regional factors that
affect port location selection, proximity to international maritime traffic, (Hintetland), incentives, taxation
practices, proximity to energy sources, regional wage policy, integration with other transportation modes, strategic
and political situation of the region, if any status of other ports, proximity to the market, expansion possibilities,
economic suitability for industrial development and industrial investments, labor force, climate, land costs, etc. can
be counted as. As local factors, ground surveys of the region are one of the most important items in the port
location selection. In these studies, previous geological findings and maps, geophysical methods and technologies
are used. While a soft ground on which dredging can be made is preferred, the bearing capacity of the ground on
which the port structures will be built should be sufficient. In terms of marine factors, the current and the
associated shallowing possibilities (heels, etc.), tides, tsunami probability, changes in water level (bathymetry)
should be evaluated very well. For Istanbul Silivri port, economic factors, transportation opportunities,
topographic features of the region, geological and geomorphological factors and mineral deposits of the region
were examined as site selection factors (Koldemir, 2008).

The criteria determined for the port location selection for Ro-Ro transportation in the Marmara Region are regional
factors (feasibility, future maritime trade potential of the region, land transportation, military reasons, political
reasons) and local factors (topography and bathymetry, dredging, wave characteristics, water depth, geological
factors, icing, stream, sociological factors, other ports in the region, economic factors, meteorological factors) were
evaluated in two categories (Yaran, 2009).

Karaca (2009) used economic feasibility study (establishment location analysis, port hinterland, marketing
dimensions, transportation opportunities, geological structure, meteorological situation, traffic demand forecast),
technical feasibility study (structures of ports on the sea and land sides, port equipment) and financial feasibility
study (port investment cost, port operating cost, net present value criterion, benefit/cost ratio, internal efficiency
method) in the selection of port location in her study.

According to the study conducted using the port hinterland, the structural features of the port and the
transportation system preference factor, it has been revealed that the Gebze-Derince port area is the most suitable
location in terms of combined transportation (Exrdem, 2012).

Izmit region came to the fore in the port location selection, which was made considering regional factors (proximity
to international maritime traffic, hinterland, incentives, climate, labor supply, land and railway connection) and

local factors (bathymetric characteristics, construction costs according to the terrain, prevailing wind). Kavlaket,
2014).

In another study on ports, regional factors such as economic viability, future maritime trade potential of the region,
availability of land transportation, military and political reasons, topographic and bathymetric information,
dredging, wave characteristics, tidal wave, tsunami, wind waves, water depth, geological local factors such as
factors, icing effect, stream and solids transport along the coast, sociological factors, experiences that can be
obtained from other ports and sea structures in the region, economic and meteorological factors with Legal factors
such as laws, regulations and communiques regarding the coast, coastal facilities and ports in Turkey have been
taken into account (Oner, 2015).

For the container port in Izmir and its vicinity, cost, sustainability, performance and physical conditions has been
considered as the main criterion as the factors affecting the establishment location (Ozel, 2018).

Cost, sustainability, performance and physical conditions was used as the main criteria in the study on port location
selection in the Western Black Sea region (Pekkaya and Bucak 2018).

In the study conducted on the port need in the Kapidag Peninsula, geomorphological features, socio-economic

status, earthquake risk of the region, road and rail transportation, bathymetric features, climatic features with the
status and capacities of the existing ports in the region were taken into account (Erdénmez, 2019).
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as a basis for port location selection are presented in Table 1.

Table 1.Port location selection criteria.

Main Criteria

Sub Criteria

Explanation

Regional Factor

Proximity to Market

The distribution of the demands in the region according to
the services to be provided by the port operators is very
important for the effective and economic performance of
the services.

Regional Factor

Transportation and
Transportation Facilities

Transport factors and cost ate very important in the cost
calculation of services. Therefore, transportation
possibilities should be evaluated well in the construction of
the port area. In the service cycle of the port, the integration
of the highway, airway and railway with its hinterland is
extremely important for the goods to reach their exit and
departure points.

Regional Factor

Labor and Regional
Wages

When choosing a port, it is necessary to pay attention to
the fact that there are many working days, that it is qualified
and cheap.

Regional Factor

Expansion Possibilities

Warehouses and stockyards in the port area should be
designed to serve handling speeds that may change in the
future.

Regional Factor

Proximity to  Energy
Soutces  and  Traffic
Nodes (Strategic
Situation)

Proximity to energy sources and traffic nodes will make it
easier to compete by reducing service time and cost in the
port's service cycle.

Regional Factor

Incentives, Tax Practices,
Investment Suitability,
Political and Military
Situation, Bureaucratic
Practices

The support, exemptions and facilitating practices of the
region or country where the port is planned should be
analyzed well for the cost and construction process. The
political and military conjuncture should be well evaluated
in terms of future projections of the port.

Local Factor

Climate, Meteorological
Situation

The climatic conditions of the region to be established for
the construction of the port should be analyzed. (Min-max

and average temperatute values, wind force, humidity,
precipitation, frequency of natural disasters, currents and
tides, geophysical condition of the seabed)
Properties,  First of all, topographic and bathymetric data should be
Condition,  analyzed well. (The fact that the region is mountainous, the
sea is shallow, if there is a current, the possibility of heeling
etc.)
In the place where the port will be built, the undercurrent
and shallowing situations should be well analyzed against
the situations that require high cost such as waves formed
by the winds, tides, earthquake waves and tsunami

probability, dredging.

Ground
Geological
Land Costs etc.

Local Factor

Local Factor Marine Factors

2.2. Port Location Selection Methods

In this section, analysis methods used in port location selection are compiled. When various studies are examined,
some of the methods used in port location selection are presented in Table 2. When the studies are examined, it is
understood that multi-criteria decision-making methods are used almost entirely in port location selection, and
these methods are rarely accompanied by geographic information systems.

Due to the advantages that AHP provides to the user, its usage area is seen as a common method. According to
Timingin (2010), the advantages of AHP are; Because it divides the problem into simple structures, it is easy to
understand the content, complex, multi-criteria and multi-person problems can be structured hierarchically,
complex problems can be simplify, qualitative and quantitative criteria can be handled together, the consistency of
the decision maker's judgments can be tested, consensus can be easily reached and the results obtained can be
reliable. determined as high rate. According to Karabacak (2012), the disadvantages of AHP are listed as making it
difficult to create comparison matrices if the number of criteria and alternatives is high, requiring a clear definition
of criteria, and comparisons taking a long time if the decision maker is a group.
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Table 2.Methods Used in Port Selection.

Writer Subject Method

Slack(1985) Containerization, Inter-Port Competition and Port Deadwood (DW)
Selection. Maritime Policy and Management Survey

Yildirim (2006) Ro-Ro port location selection for Istanbul AHP

Wiegmans et al., (2008) Port and Terminal Selection by Deep-Sea Container ~ Decision Making
Operators. Maritime Policy & Management Theory

Koldemir(2008) The Importance of Regional Economy, Coastal Case Study
Geology and Geomorphology in Selecting a Port
Location in the Marmara Region: Silivri Port

Yaran (2009) Ro-Ro port location selection in Marmara Region Analytical

Network Process

Karaca (2009)

Site selection for ports

Feasibility Studies

Hadipour et al. (2012) Pier site selection in coastal areas Geographic
Information
Systems

Erdem (2012) Port location selection for combined transport Fuzzy AHP

Hasanzadeh et al. (2013)  Oil pier site selection in the Persian Gulf Analytical
Network Process

Kavlaker (2014) Determination of the most suitable port area Fuzzy AHP /

alternative Fuzzy TOPSIS
Zavadskas et al. (2015) Port location selection in the East Baltic Sea AHP / ARAS-F

Oner, 2015) Ports and Turkey Practice in Maritime Trade Feasibility Study
and Literature
Research
Pekkaya and  Regional Port Establishment Site Selection with PROMETHEE,
Bucak(2018) Multi-Criteria Decision-Making Methods: An TOPSIS and
Application in the Western Black Sea Region VIKOR
Ozel (2018) Determination of container port location around VIKOR
Izmir
Erdénmez (2019) Port Locating Process in New Port Construction: Expert
The Case of Kapidag Consultation
Nguyen et al. (2021) Port location selection on the ThiVai river in Geographic
southeastern Vietnam Information

Systems / AHP

The advantages of the TOPSIS method can be listed as follows. It is one of the best ways to indicate the change
in rank among alternatives when a non-optimal alternative is proposed. Since it gives the closest result to the
positive ideal solution and the farthest to the negative ideal solution, it is based on a logical idea compared to other
simple weights. It is an intuitive method that is easy to implement and simple to understand. The method is the
best and most successful method in order change. After the evaluation of the distances to the ideal point between
the minimum and maximum values that the determined criteria can take, ranking can be realized thanks to the
TOPSIS method. The method is a method with increasing or decreasing utility tendency of each criterion among
the alternatives. It is used in many areas because it provides an important support to decision makers. The method
has some advantages as well as some disadvantages. The effect of uncertainty on decision criteria is an important
problem encountered in the decision-making process. In the method, it is necessary to assign an initial weight for
each of the criteria. The results obtained in the method can sometimes contradict the basic ideas. If the weights of
the criteria are too small, the distance between the criteria and the negative ideal solutions may increase (Kallo,
2015; Ozdemir, 2015: 134; Koyuncu ve Ozcan, 2014). The ARAS method was developed by Zavadskas and Turskis
for the solution of multi-criteria decision making problems. In the method, the optimum values and the utility
function values of the decision options are compared (Zavadskas & Turskis, 2010: 159-172; Shariati vd., 2014: 411;
Ozbek, 2018a:35).

VIKOR can be used to make a decision or rank alternatives in case of conflicting criteria. The decision maker is
responsible for approving the final solution. At the same time, they can add their own preferences to the final
solution (Kuzu, 2015). The decision maker can also weight the criteria with his own judgment. An initial weight
must be assigned for each of the criteria. In addition, it is necessary to know not only the weights of the determined
criteria, but also whether they are a benefit or a cost element. The method identifies compromise solutions that
help the decision maker reach the final decision in the ranking and selection of alternatives. It gives not only a
single ordering, but also the compromise solutions of the orders. The decision maker can see the best alternative
or alternatives. It is an easy-to-understand method with simple results, which has been used in many fields in recent
years. Feasibility studies are based on the investigation of the project's technical, financial and economic data in
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order to determine the economic potential and practical feasibility of a project. Feasibility studies should be done
before the final investment decision is made and implementation projects ate prepared. Its biggest advantage is to
provide predictability and to help final decision makers take the right decision by examining all aspects of an
investment idea, by making comprehensive analyzes and evaluations accompanied by relevant data and
information. Its disadvantage is that the results it will reveal in an incomplete evaluation have the potential to
overshadow advantageous investments and may mislead decision makers.

ANP is a method that helps to model and solve decision problems that cannot be modeled hierarchically. In the
ANP method, first of all, a network structure related to the problem should be created. While creating the network
structure, the internal and external dependencies between the criteria in the problem should be determined
correctly. Then, as in the AHP method, pairwise comparisons and then consistency analyzes are performed. Local
priorities obtained as a result of pairwise comparisons are combined in a supermatrix structure to obtain global
priorities. By taking many exponents of the supermatrix, the limit supermatrix is obtained and a more effective
decision is made than AHP by choosing the alternative with the highest importance weight (Cakin E. 2013).

Geographic Information System (GIS); Complex social, economic, environmental etc. on the world. It is a set of
hardware, software, personnel, geographical data and methods that perform the functions of collecting, storing,
processing, managing, spatial analysis, querying and presenting large volumes of geographic data to assist users in
decision-making processes based on space/location for the solution of problems. With Geographical Information
Systems, studies are carried out on database creation, querying, statistical and geographical analysis and their
display. In addition to these studies, the advantages of Geographic Information Systems are; to reveal spatial and
other spatial information in a holistic way in a single system, to include the most appropriate structure for querying
and analysis of geographic information, by creating maps and spatial information in digital form. To provide
diversity in extracting and displaying new and complex data from existing information (Unaldik 2019).

3. Green Port

Eco-ports have become the main environmental initiative of the Huropean port sector to address current
environmental challenges. The overall aim of eco-ports is to raise awareness of environmental challenges, ensure
regulatory compliance and set a high environmental management standard (Sotiris, 2017). Supporting this situation,
port operations, which include environmental approaches, have been at the forefront in the policy determination
processes. In addition to institutions that take an active role in determining policies such as governments,
international or national organizations, maritime companies, like port owners and shipowners, are eager to make
their organizations environmentally friendly "green port" (Canbulat, 2014).

The main components of the green port policy are as follows: improving air quality, improvement of energy
consumption, noise pollution, deep dredging (seabed celaning and deepening), improvement of water quality,
compliance and cooperation with local administrators, optimization of port development, disposal and recycling
of waste from ships, planning of port waste management and dust pollution in port (K&seoglu ve Solmaz, 2019).

Green portt practices that emerge within the scope of sustainable and environmentally friendly development are
based on volunteerism. With this policy, it is aimed to reduce the negative effects of ports on the environment by
establishing an effective management system that includes the preference of renewable energy and recyclable
materials, with an effort to protect nature and reduce pollution. The main components of the green port policy
are; ecosystem protection and improvement, reducing emissions affecting air quality in ports, cleaning port and
coastal waters, cleaning the port floor, cooperation with stakeholders and organizing necessary trainings, carrying
out port site design, management practices and operations, establishing port design, operation and management
systems within the scope of sustainability (Turklim, 2013).

It is possible to see the applications of green ports in the ports of the developed world. For example, the Port of
Rotterdam is one of the largest port operators in the wortld in terms of annual handling capacity. It is the port that
started the first concrete studies against exhaust gas emissions in 2007. In order to combat climate change, the
Rotterdam Climate Initiative has established the Rotterdam Climate Initiative-RCI. Goals; To reduce CO2
emissions to half of 1990 levels by 2025, prepare for climate change and strengthen Rotterdam's economy. Another
example is the Port of Amsterdam, which started to use wind and solar energy in order to prevent air pollution
and save energy, and built biodiesel facilities in the port areas. In the Port of Hamburg, on the other hand, in 2011,
the vehicles carrying the port personnel were converted to electric vehicles instead of diesel, and they set successful
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examples in terms of carbon emissions and energy efficiency. It has been reported that they aim to convert all
diesel-powered port equipment to electric motors in order to reduce carbon emissions by 40% by 2020 (Turklim,
2013). At the point reached today, exhaust emissions still exist as an environmental threat. Today, a significant part
of port equipment (MHC, RTG, etc.) is powered by electricity. However, the exhausts of land vehicles coming to
the port to take cargo continue to affect the air quality (Turklim, 2021).

3.1. Current International Legislations Regarding Green Port
Policies should protect and improve the marine ecosystem, reduce the emission intensity and values in the air,
ensure the cleanliness of ports and coasts and spread awareness on green practices and approach, design, manage
and operate port areas with the idea of being green, as well as reducing the negative impacts on the environment.
and reducing energy consumption by increasing the use of renewable and environmentally friendly energy sources
(Ates and Akin, 2014; Anastasopouos et al., 2011; Ttrklim, 2013).

The expected impact from the Horizon 2020 tender is to achieve zero emission port operations by 2030.
Accelerating the delivery of sustainable alternative fuels and electro-mobility in transport, energy storage, waste
heat recovery in ports, promoting clean energy on-site, fuel production and distribution (especially clean hydrogen
and electricity), as well as refueling and recharging possibilities. There are alternatives for fuel supply. These
applications will also help improve energy-efficient and smart port operations, eco & smart logistics, low-emission
intermodal integration, and reduce emissions impact for cities while improving cooperation with ports. All these
results will enable ports and cities to commit and contribute to innovative solutions, including the development of
follow-up actions (G6rgin and Bardaket, 2020).

The Green Deal Communication advocates rail and inland waterways as sustainable modes of transport for
transport. It was also emphasized in the Green Agreement that sea and short-distance sea transport can be as
effective as rail and inland waterways in providing an alternative to road transport (Bedik F., Aydin M. E.; 2012).

On the other hand, some technical studies related to the use of electricity, which have an important share as much
as air pollution minimization and waste management policy in the green port establishment, are handled within
the scope of eco-ports. As a matter of fact, cold-ironing is one of the applications that increase the air quality and
reduce noise pollution in ports, but the lack of international standards and the use of different voltages and
frequencies in the electricity supply systems of different countries create limitations in the use of this technology
(Turklim, 2021). Therefore, the electricity supply network is one of the most important green port establishment
criteria in the technological context. In addition, the use of LED lighting system in port equipment, the use of
renewable energy resources such as solar energy, hydraulic energy, biomass, geothermal energy, tidal energy, wind
energy and hydrogen energy are important technical details for the green port establishment.

By supporting the growth of the transportation sector as of 2050, the European Union has stated among its priority
targets to reduce CO2 emissions from ships by 40%. An action plan has been created within the scope of the EU
twinning project for the control of ship-sourced emissions in Turkey. The “Climate Change Action Plan, CCAP”
aiming to reduce carbon dioxide emissions was accepted. Within the scope of CCAP, it is envisaged to increase
the use of "alternative fuel and clean vehicles" until 2023, and to make legal arrangements that encourage foreign-
flagged cargo and passenger ships using our ports to reduce their emission (Senol S., 2020). Table 3 lists the
international legislation regarding green port policies.

3.2. Environmental Performance Evaluation Methods of Ports in Accordance with The Green Port
Concept
In the review article, which was prepared quite comprehensively on the studies on the green port in the world,

qualitative analysis methods were used in 53% of the studies, mathematical analysis methods in 18%, statistical
methods in 9%, multi-criteria decision-making methods in 8%, fuzzy logic methods in 6% and simulation in the
remaining 6% methods have been used. Most of the studies were catried out for Turkish ports. These methods
used are bibliographic research, fuzzy AHP, fuzzy DEMATEL, fuzzy logic, entropy analysis, factor analysis,
content analysis, statistical analysis, mixed methods, literature research, mathematical calculations, panel data
analysis, simulation, SWO'T analysis, case analysis, data envelopment. are face-to-face studies. Green port criteria
are air pollution, water pollution, soil pollution, noise pollution, sustainability, waste management and disposal,
energy management, dust and odor management, cold ironing and slow steaming, incentive and penalty practices
in port fees, modal shift and intermodality, dangerous making an emergency plan for loads, use of automation
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systems, compliance with the legislation and participation in social responsibility projects, providing environmental
awareness training to employees, taking OHS precautions, designing green ports and ships, monitoring
environmental quality, paying attention to professional competence and making financial liability insurance. (Keske
et al, 2020).

Table 3. Legislations ensuting the development of green port policy (Turklim, 2013; Késeoglu and Solmaz, 2019).

International Legislation

Purpose

1949, Coast Protection Act

To allow and control sea-related works in waters suitable for maritime transport.

1964, Harbours Act

Providing management for the sustainable development of ports, providing financial
support for maintenance-repair and improvement.

1972, London Convention

Convention on the prevention of pollution of the seas by wastes and harmful substances.

1973/1978MARPOL,
International Convention on
the prevention of pollution
from ships

Prevention of operational and accidental pollution in the seas. It includes rules for the
control of petroleum, bulk toxic liquids, packaged toxic liquids, ship-derived waste,
wastewater and chimney emissions.

1987,  Dangerous Goods

Regulation in Ports

It includes regulations to control the transport, loading, unloading and storage activities of
all dangerous goods.

1990, Environmental Protection

To establish legal regulations for waste management and emission control.

Act (EPA)

1992, Transport and Work Act, In addition to the 1964 Port Act legislation, it includes regulations that emphasize

(TWA) environmental problems and impose responsibilities on port authorities.

2001, European Eco- Itincludes regulations for developing policies to improve and support the environmental
Management and Audit  and financial situations of businesses.

Program, (EMAS).

2004, Environmental It includes regulations within the scope of effective use of natural resources, Reduction of

Management System Standard

damage to the environment and reduction of wastes arising from production.

1S0O14001:2004.

2012, ESPO Green guide Guidance on green port practices to member states, port stakeholders and managers, and
(European Sea ports  the public.
organisation)

2015, 18O14001:2015 An updated version of the environmental management system within the scope of

changing and developing dynamics.

3.3. Green Port Efforts in Turkey

These facilities are generally located in or near the centres of cities. For this reason, pollution arising from ships
and port operations will primarily affect urban life negatively. In addition, they can cause setious pollution
problems in the seas that are difficult to compensate and cause damage to the ecosystem. Many port facilities in
Turkey are located close to the city centre. Accordingly, the impact of the port on the city (traffic density, exhaust
emissions, noise, etc.) brings the people of the city and the ports face to face from time to time. Sea and air quality
may decrease due to activities originating from ships and ports. In order to minimize this environmental risk, the
ports take a series of precautions during both investment and operation phases.

Before mentioning the green port, practices operating in Turkey, it would be appropriate to give information about
the locations and current status of the ports in Turkey. As of 2021, there are a total of 206 coastal facilities serving
coastal facilities in Turkey. Although the forms and features of these facilities are different from each other, the
service purpose is determined according to their features. 44% (90 units) of these facilities continue their activities
in the Marmara region, 24% (50 units) in the Mediterranean region, 18% (36 units) in the Black Sea region and
tinally 14% (28 units) in the Aegean region is doing. If we need to specity the ports that serve maritime trade on a
provincial basis, there are 35 in Kocaeli, 21 in Istanbul, 20 in Hatay, and finally 11 in Izmir. The characteristics,
sizes and capacities of these ports are different from each other (Turklim, 2021). The fact that port activities are
so intense in Turkey, which has the peninsula feature surrounded by seas on three sides, is of course expected and
desirable considering the trade volume. A total of 484.1 million tons of cargo was handled at Turkey’s ports in
2019, of which 224.8 million tons were loaded and 259.2 million tons were unloaded (Turklim, 2021). At this point,
it is seen how essential it is for ports to operate as green ports. Green port practices, which are both
environmentally friendly and contribute to the ports economically in the long run, are currently based on
volunteerism in Turkey. Green port applications in Turkey started with the Green port / Eco port cooperation
protocol dated 16.12.2014 signed between the General Directorate of Maritime Trade (DTGM) and the Turkish
Standards Institute (TSE) within the body of the Ministry of Transport, Maritime Affairs and Communications
(UDHB) (TSE, 2014). The protocol is currently still valid. Currently, the current name of the Ministry and the

42



Ugdu & Kilye Deniz Tagimacilygr ve 1ojistigi Dergisi, 2022, 03(01): 35-49

Directorate officially is the Ministry of Transport and Infrastructure (UAB), the General Directorate of Maritime
Affairs.

Esmer et. al. (2010) analyzed the lean and green dimension of a Turkish port through simulation and determined
the optimal number of cargo handling equipment. Ates and Akin (2014) presented the green port legislation and
the certification process required for a green port in Turkey. In order for ports in Turkey to have a green port
certificate, it is necessary to obtain the ISO 14001 certificate by the Ministry of Transport and Infrastructure of
the Republic of Turkey (Bal, 2014).

It is observed that port operators, which are at the top in terms of cargo handling capacity in Turkey, adopt green
port practices and are in the process of developing environmentally friendly practices. The ports of Asyaport,
Aksaport, Marport, Borusan Lojistik, Ege Ports, Petkim Port, Bodrum Cruise Port, Solventas Port, Ford Otosan
Port, Evyap Port and Kumport, Kusadast are the ports that are entitled to use the “Green Port” logo and title
(IHA, 2015; Kosar Danisman and Ozalp, 2015; Akgiil, 2017; Satir and Dogan-Saglamtimur, 2018). Green port
certificates issued by the Ministry of Transport and Infrastructure in Turkey are valid for five years as of the date
of issue and must be renewed every year. Coastal facilities must apply for renewal within the scope of the relevant
legislation two months before the expiry of the validity period of their certificates (UAB, 2021)”

12 of the ports located in the Sea of Marmara have a green port certificate (Yakan Dundar, 2020). Other ports
should also continue to operate within the scope of green ports. For example, according to the study by Yalili Kilig
and Adal1 (2020), the noise level from ships at the passenger port in Bursa-Mudanya exceeds the green port criteria.

As a result of the work carried out within the scope of carbon footprint and green port in Limas port operation, it
has been seen that the transition to led lighting and the use of E-MHC are applications that are compatible with
the green port understanding and increase the environmental quality in the port. Apart from this, for the
continuation of the activities in the port with a more environmentally friendly approach; It has been evaluated that
renewable energy sources such as solar energy should be used and that electricity and LPG should be used as an
alternative to the use of diesel in vehicles other than mobile port cranes (Giltepe Mataraci, 2016).

It is to determine and prioritize the performance factors of green port applications by taking expert opinion with
the DEMATEL method in enterprises that have received green port certificate in Istanbul. It has been determined
that the most important of these criteria are “Sustainable Environmental Management”, “Minimum Pollution”
and “Minimizing Waste”. On the other hand, it has been determined that the least important criteria are "Reducing
Greenhouse Gas Emission", "Reducing Clutter in Transport Movements", "Noise Reduction", "Creating Better

7" n

Transport Structures”, "Managing Pressute in Natutre", "Increasing Distribution Efficiency", "Reducing Accidents
and Injuries" and "Reducing Land Transport Intensity at an Economical Level" respectively (Korucuk and Memis,
2019).

As a result of their study, Késeoglu and Solmaz (2019) identified incompatibilities in some of the criteria for being
a green port in Turkey, according to international standards, and presented new regulation proposals for green
ports in Turkey, criteria for being a green port and certificates.

4. Evaluation of Some Important Ports of Turkey in Terms of Site Selection and Green Port Concept

Aliaga Port has a national and international strategic importance in terms of its geographical location. According
to the study, Aliaga Port is located on the route of the ships that organize expeditions between the ports of Turkey
on the Mediterranean, Aegean, Marmara and Black Sea coasts in cabotage (domestic trade) transportation; In
import, export and transit transportation, its connection with the ports of the Black Sea, Mediterranean and
Western European countries, and its connection to the Indian Ocean Road by following the Suez Canal and the
Red Sea increases its importance in maritime transportation (ErogluveBozyigit, 2013). In addition to all these data,
the fact that Aliaga Port is located in the center of the city constitutes the biggest negative aspect. The port affects
the urban transportation negatively and also causes environmental and noise pollution when evaluated within the

scope of green port.

Ambarli Port, which is the port that handles the most containers in Turkey, is at an important point in terms of
having the industrial power of Istanbul behind it and providing nourishing services to the Black Sea ports.
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Industrial piers of public and private institutions are located in the Marmara Region, around Ambarl and in the
Gulf of Izmit. This is a factor that improves the location advantage for both Ambarli and Kocaeli ports. The
connection of Trans-European and Pan-European trade routes with Turkey is important for Marmara ports. At
the same time, the fact that Haydarpasa Port cannot be used actively pushes customers to this port. The acquisition
of Kumport Port by Cosco Shipping in 2015 also increases the strength of this port in terms of commercial
corridors. However, this port puts a heavy load on the Istanbul highway traffic, which is already busy due to its
location. Access to Ambarli Port can only be provided by sea and road. Since a railway infrastructure entering the
port area is not available at the port, the connection between the railway and the hinterland, which is extremely
important for the ports, could not be provided.

Asyaport Port was built in Tekirdag to operate a container port and was put into service in 2015. With a depth of
18 meters, a dock of 2010 meters and a capacity of 2.5 million TEU, it is on the scale of world ports. Asyaport was
planned and built as an international transit port (as a main port-hub port) (Piber, 2014).One of the important
location advantages of the port is that it is in a position to prevent large ships coming from Europe, Africa, America
or Arabia from getting stuck in the Bosphorus traffic. At the same time, it is in a position to relieve the possible
congestion of Ambarli Port and the ports in Kocaeli. Turkey's largest commercial and industrial cities such as
Istanbul and Kocaeli are also located near the port.

Kocaeli Port is Turkey's industrial and port city due to its location. It includes terminals and industrial piers serving
many different freight groups. In addition, being in the Pan-European and Trans-European corridors increases
the competitiveness of the port. The shift of industrial establishments from Istanbul to Kocaeli is also a factor that
increases the hinterland area. It is the third largest container handling port in Turkey. It connects Anatolia and
Istanbul with its coast to the Black Sea and the Sea of Marmara, and its location in the gulf and transit passageways
(Bayraktutan and Ozbilgin, 2013). However, Kocaeli port is more congested than other ports in terms of road
traffic density.

It is at an important point for trade in the Middle East region in the Eastern Mediterranean. With its strong
hinterland connections, Mersin International Port is in good connection with the inner parts of the Turkey
(Coskuntuncelve Rad, 2015). Mersin Port is a main port for the industrial and agricultural power of the Eastern
Mediterranean region. In addition to being on important sea route routes, Mersin Port is connected to
industrialized cities of Turkey and neighboring countries such as Syria, Iraq and Iran by rail and land. According
to Merk and Bagis (2013), Mersin Port has given more positive signals in recent years about being a main port,
unlike most ports in the Eastern Mediterranean, due to its location. At the same time, it provides service with large
capacities in a location very close to ports that are used extensively in international transportation such as Port Said
and Haifa ports. This increases the location advantage of Mersin Port. However, besides these advantages, the port
also has strategic disadvantages. As a result of the global conjuncture, both the pandemic and the constraints of
the price-money system, the economies in the places where there is a marketing opportunity are shrinking. Thus,
strategically emerging opportunities are limited by threats.

When Tatvan port is evaluated in terms of green port criteria, the conclusions are as follows: Lake Van is a closed
lake, pollutants entering the lake are in a state of continuous accumulation. There may be a mixture of waste oils,
domestic and hazardous wastes from the maritime transport of the Ferry Company, which has at least a century
of history, into the lake. Pearl mullet, the only endemic fish living in the lake, is consumed as food by people in
the basin. Pollutants participating in the food chain can reach people and threaten public health. In this respect,
environmental practices should be implemented as soon as possible without wasting any time, and environmental
impacts should be managed by creating projects and supports in order to achieve the title of green port (Ilik, 2020).

5. Conclusion

When the case studies are examined, it is seen that economic, social and environmental constraints affect the
solution. On the other hand, protecting the environment for future generations and efficient use of resources can
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be stated as a summary of environmental sustainability. Economic activities should not threaten natural ecosystems
with limited resources and capacity. In this context, logistics centres, which save energy and resource use in the
location selection model within the scope of green ports, are an important solution alternative for regions
disadvantaged in terms of air pollution, traffic congestion and emissions. Thanks to the consolidation and
connection of low-emission transport modes to be provided by logistics centres, greenhouse gas emissions caused
by transportation and transportation activities will be reduced.

Based on the findings obtained, the criteria that will guide the construction of a new port can be reached from the
said port investigations. As a matter of fact, while it cannot be expected that a port will have all the criteria at the
same time, all of the port preference criteria have similar importance weights. In particular, the difference between
port location, port fees and port infrastructure criteria is around 1.5%. This showed that there is no indispensable
criterion for the selection of the main port within the scope of the study, and that all criteria must be found in the
main port concept in a relationship. The importance weight of the proximity to the market and hinterland criteria
was found to be 23.6%. Because proximity to the market and hinterland are related to how full the ship can leave
the port at a point or how close it is to customer or industry needs. This criterion has been found to be the most
important port selection criterion in many studies in the literature on port selection and the order of importance
of port criteria. Right after this comes the port location criterion. This criterion is a criterion that directly affects
the operational cost of the ship. The location of the port must give the ship a minimum deviation from its main
course. At the same time, this criterion is closely related to proximity to the market and hinterland. As it can be
understood from here, due to the technical and financial extra costs of the green port implementation, as well as
the sanction burden of the green port implementation legislation, the location and proximity to the market criteria
are much more decisive than ecological factors in the selection of the port establishment location.

On the other hand, when the relevant literature is evaluated; It can be said that there are few studies on which
criteria should be considered in order for ports to receive green port certification, and besides, very different criteria
are considered in these studies, that is, there is no unity. When this literature is examined in general; it can be said
that the criteria of air pollution, water pollution, energy management and waste management come to the fore. It
is natural for these criteria to come to the fore, as environmental issues are primarily considered in almost every
sector that aims to alleviate the intensity of pollution, which is increasing day by day. In future studies, the potential
of ports to be green ports can be evaluated. From this point of view, it can be suggested as a suggestion for ports
that do not have green port certification to consider successful green port examples as role models. In addition, it
can be said that the use of Multi-Criteria Decision Making (AHP, VIKOR, TOPSIS, ELECTRE etc.) techniques
will give more accurate results, since it is a subject that requires consideration of both numerical and non-numerical
criteria for studies to evaluate green port performances. In this context, it can be stated as another suggestion that
ports should perform benefit, opportunity, cost and risk analysis and this can be resolved by the Analytical Network
Process-Benefit, Opportunity, Cost and Risk (ANP-BOCR) method. In addition, the DEMATEL Method, which
is frequently used in considering the relationships between the criteria, may be one of the techniques that
researchers may prefer. However, it can be stated that the studies are generally published in journals such as "The
Asian Journal of Shipping and Logistics, Transportation Research Part" and "Research in Transportation Business
& Management" and that researchers may turn to these journals. As a result, the ever-decreasing resources and
increasing pollution have brought the concept of sustainability to a more important dimension. The concept of
sustainability, which is based on meeting the needs of the present generation without ignoring the needs of future
generations, has made the ecological environment a priority and a demanded criterion in almost every sector.
Green port and green logistics activities aiming to protect the environment can be given as examples. In this
context, when environmental sustainability awareness is considered, the necessity of increasing the number of
studies related to it emerges.

“In this study, a heterogeneous expert group consisting of experts from different interests and professions was
formed. As a further study, the similar problem is addressed by the Regime Switching Fuzzy Analytical Hierarchy
Process (RS-FAHP), which requires several homogeneous groups of experts to determine how results change
depending on the perspective of different expert groups. On the other hand, analyzing the port location regardless
of the terminal type may be the biggest limitation of the study. In this context, a study has been planned to
determine the most suitable port location with its influencing factors, taking into account each terminal type such
as container, liquid bulk, dry bulk and passenger.”

45



Ugdu & Kilye Deniz Tagimacilygr ve 1ojistigi Dergisi, 2022, 03(01): 35-49
References

Abood, K. A., Asce, F., Ph.D., P. E. (2007). Sustainable and Green Ports: Application of Sustainability Principles
to Port Development and Operation. Ascelibrary.org, Istanbul University, 1-10.

Acciaro, M., Ghiara, H. and Cusano, M. 1. (2014). Energy Management in Sea ports: A New Role for Port
Authorities. Energy Policy, 71, 4-12.

Adams, M., Quinonez, P., Pallis, A. A. and Wakeman, T. H. (2009). Environmental Issues in Port Competitiveness.
The Atlantic Gateway Research Initiative, pp.3-20.

Akgtl, B. (2017). Green Port / Eco Port Project -Applications and Procedutres in Turkey. IOP Conference Serties:
Earth and Environmental Science, 95 (4), 42-63.

Anastasopouos, A., Kolios, S. and Styios, C. (2011). “How Will Greek Ports Become Green Ports?” Geo-Eco-
Marina, Vol. 17, s. 73-80.

Ates, A. and Akin, M. (2014). Tirkiye’de Yesil Liman Kavrami ve Yasal Cercevesi. Academic Platform Magazine,
ss.174-181.

Ates, A. (2014). Tirkiye’de Liman Ozellestirmeleri Iskenderun Liman Ornegi. Mustafa Kemal University, Journal
of Social Sciences Institute, 11(25).

Bal, K. (2014). Liman 1§le'.cmelerinde ISO 14001 Cevre Yonetim Sistemi Standard: ve Uygulama Ornegi (Master
Thesis). Okan University, Istanbul.

Bayraktutan, Y. Ve Ozbilgin, M. (2013). Limanlarin Uluslararast Ticarete Etkisi ve Kocaeli Limanlarinin Ulke
Ekonomisindeki Yeri. Kocaeli University, Journal of Social Sciences. (26)1-10: 11 — 41.

Bediik F. , Aydin M. E., (2012) “Green Logistics Applications”, National Logistics and Supply Chain Congress,
10-12 May 2012, Konya

Biber, G. (2014). Marmara Bolgesi Konteyner Terminallerinde Gergeklesen Ticarette Tekirdag Asyaport
Limani'nin Sahip Olacagt Payin Incelenmesi (Master Thesis). Namtk Kemal University, Tekirdag.

Canbulat, O. (2014). Sustainable Port Operation Management: Green Performance Criteria for Container
Terminals (Master Thesis). Brunel University, Londra.

Coskuntuncel, A. ve Rad, S. (2015). The International Logistics Centerof Turkey: Situational Analysis of Mersin
Port’s Seaways Logistics. International Journal of Management and Sustainability, (4)4, 89-103.

Cakin E. (2013). Dokuz Eylil University Graduate School of Social Sciences, Department of Business
Administration, Management Science Program Master Thesis, Enver Cakin, 2013, Izmir

DGM 2020, Denizcilik Genel Midirliigi Statistics Bulletin, 2020

Erdem, M. (2012). Turkiye’de Kombine Tasimacilik i¢in Liman Yerinin Bulantk AHP ileSe¢imi (Master Thesis).
Istanbul University, Istanbul.

Erdénmez, E. S. (2019). Yeni Liman Insasinda Liman Yeri Belirleme Siireci: Kapidag Ornegi (Master Thesis).
Bandirma On YediEyliil Universitesi Institute of Social Sciences, Department of Maritime Business Management,
Balikesir.

Erogly, 1. and Bozyigit, R. (2013). Aliaga Port. Marmara Geography Magazine, (28), 81-116.

Esmer, S., Cetin, 1. B. and Tuna, O. (2010). A Simulation for Optimum Terminal Truck Number in a Turkish Port
Basedon Lean and Green Concept. The Asian Journal of Shipping and Logistics, 26(2), 277-296.

46



Ugdu & Kilye Deniz Tagimacilygr ve 1ojistigi Dergisi, 2022, 03(01): 35-49

Gorgiin and Bardaker (2020). Green Logistics And Applications Of Green Logistics In Turkey Conference: 4th
International Zeugma Conference On Scientific Researches, Harran University, May 2020 Gaziantep

Giiltepe Mataraci, G.D. (2016). Yesil Liman Yaklasimi ve Liman Tsletmelerinde Siirdiiriilebilirlik (Master Thesis).
Istanbul Technical University, Graduate School of Natural and Applied Sciences.

Hadipour, M., Pourebrahim, S. and Mokhtar, M.B. (2012). GIS-based modeling for location planning of jetties in

coastal towns. Ocean & Coastal Management (56), 17-25.

Hasanzadeh, M., Danehkar, A. and Azizi, M. (2013). The application of Analytical Network Process to
environmental
prioritizing criteria for coastal oil jetties site selection in Persian Gulfcoasts (Iran). Ocean & Coastal Management

(73), 136-144.

IHA (2017). Yesil Liman Sertifikast1 AlmayaHak Kazanan Limanlar, Retrieved October 15, .2021, from
http:/ /www.iha.com.tr/ankara-habetleri/yesil-liman-sertifikasi-almaya-hak-kazanan-limanlar-belitlendi-ankara-
1742763/.

ik, M. (2020). Tatvan LimanmninYesil Liman Kriterleri Acisindan Degerlendirilmesi (Master Thesis). Bitlis Eren
University and Firat University, Bitlis-Elaz1g.

Kallo, Z. (2015). Katilim bankalarinin performanslarinin degerlendirilmesi: TOPSIS ve PROMETHEE yontemi
ile uluslararast karsilagtirma. Dokuz Eylil University, Graduate School of Social Sciences, Department of Business
Administration, Izmir.

Karabacak, G. (2012). Analitik Hiyerarsi Yontemi Ve Analitik Ag Siireci Ile Mithimmat Secimi. Master Thesis,

Atattrk Universtiy Graduate School of Natural and Applied Sciences, Erzurum.

Karaca, F. (2009). Liman Yeri Segiminde Fizibilite Etiidii. Istanbul University, Institute of Marine Sciences and

Management, Istanbul.

Kavlakgt, M. (2014). Analitik Hiyerarsi Projesi ve Hibrit Bulantk AHP-Bulanik TOPSIS Yéntemleri ile Liman Yeri
Segimi ve Ornek Uygulama (Master Thesis). Cukurova University, Adana.

Keske, B., Peker, 1. veKisa, C., (2020). Yesil Liman Calismalarina Iliskin Bir Literatiir Arastirmast. Giimiishane
University, Social Sciences Institute, Departman of Business Administration, Journal of Logistics, (52), 64-78.

Koldemir, B. (2008). Marmara Bélgesi Liman Yeri Se¢iminde Bolge Ekonomisi, Kiyt Jeolojisi ve Jeomorfolojisinin

Onemi: Silivri Limani. Applied Geosciences (1), 32-45.

Korucuk, S. and Memis, S. (2019). Yesil Liman Uygulamalari Performans Kriterlerinin Dematel Yontemi ile

Onceliklendirilmesi: Istanbul Ornegi. Eurasian Journal of International Studies , (7)(16) 134-148.

Kosar Danisman, 1. and Ozalp, A.G. (2015). Karbon Ayak Izinin Azaltiimasinda Yesil Liman Uygulamasinin Roli:

Marport Ornegi. I1. National Harbor Congress, Izmir.

Koyuncu, O. ve Ozcan, M. (2014). Personel secim siirecinde analitik hiyerarsi siireci ve TOPSIS yontemlerinin
karsilastirilmast: Otomotiv sektdriinde bir uygulama. Hacettepe University, Journal of the Faculty of Economics
and Administrative Sciences, 32(2), 195-218., Ankara

47



Ugdu & Kilye Deniz Tagimacilygr ve 1ojistigi Dergisi, 2022, 03(01): 35-49

Ko6seoglu M.C. ve Solmaz M.S. (2019). Yesil Liman Yaklasimi: Tiirkiyeve Diinya Yesil Liman Olgiitlerinin
Karsilastirmali bir Degerlendirmesi. IV. National Harbour Congress “Kiiresel egitimler- yerel stratejiler”, 7-8
November 2019. Tzmir.

Kuzu, S. (2015). Isletmeciler, Mithendisler ve Yoneticiler Igin Operasyonel, Yonetsel ve Stratejik Problemlerin
Céziimiinde CKKV Yéntemleri. B. F. Yildirim ve E. Onder (Ed.). I/IKOR (117). Dora Publisher, Bursa.

Merk, O. And Bagis, O. (2013). The Competitiveness of Global Port-Cities: the Case of Mersin — Tutkey. OECD
Regional Development Studies.

Nguyen, T-M-T., Nguyen, D-T., Truong, M-H. and Doan, N-A. (2021). GIS-based simulation for deep-water port
site selection using analytichierarchy process: a case study from Southern East of Vietnam. Applied Geomatics

(13), 107-118.

Ozdemir, M. (2015). Isletmeciler, Mithendisler ve Yéneticiler I¢in Operasyonel, Yonetsel ve Stratejik Problemlerin
Céziimiinde CKKV Yéntemleri. B. F. Yildirim ve E. Onder (Ed.). TOPSIS (133). Dora Publisher, Bursa.

Oner, D. (2015). Deniz Ticaretinde Limanlar ve Tirkiye Uygulamast (Master Thesis). Istanbul University, Istanbul.

Ozbek, A. (2018a), "BIST'te Islem Goren Faktoring Sirketlerinin Mali Yapilarinin Cok Olgiitlit Karar Verme
Yontemleri Ile Degetlendirilmesi”, Manisa Celal Bayar University Journal of Management and Economics , 25(1),
29-53.

Ozel, A. (2018). Cok Kriterli Karar Verme Yéntemlerinden Vikor Yontemi ile Konteyner Liman Yeri Segimi. Yasar

University, Institute of Social Sciences , Izmir.

Pekkaya, M. and Bucak, U. (2018). Cok Kriterli Karar Verme Yo6ntemleriyle Bolgesel Liman KurulusYeri Se¢imi:
Bati Karadeniz’de Bir Uygulama. International Journal of Economic and Administrative Studies, 18. EYI Ozel
Sayis1, 253-268.

Satir, T. and Dogan-Saglamtimur, N. (2018). The Protection of Marine Aquatic Life: Green Port (Ecoport) Model
Inspired by Green Port Concept in Selected Ports from Turkey. Europe and the USA, Periodicals of Engineering
and Natural Scinces, 6 (1), 120-129.

Shariati, S., Yazdani-Chamzini, A., Salsani, A. ve Tamosaitiene, J. (2014), “Proposing A New Model For Waste
Dump Site Selection: Case Study Of Ayerma Phosphate Mine”, Inzinerine Ekonomika-Engineering Economics,
25(4), 410-419.

Slack, B. (1985). Containerization, Inter-Port Competition and Port Selection. Maritime Policy and Management.
14, 293-303.

Solmaz Burcu Unaldik (2019). Yap1 Bilgi Modelleme Cilt: 01 Sayt: 02 Issn 2687-4660 46 Cok Kriterli Karar Verme
Yontemi Ile Yer Segimi Karar1 Uretimi’nde Cografi Bilgi Sistemleri’nin Kullanimi Pg48 Mimar Sinan Giizel Sanatlar

University, Journal of Informatics Department, Istanbul

Sotiris, R. (2017). Sustainable Policies of EU Ports. Retrieved October 15, 2021, from
https:/ /safety4sea.com/sustainable-policies-eu-ports.

Senol S. (2020). Alternative Propulsion Systems Based On Ship Origined Emissions, Alternative Propulsion
Systems Based On Ship Origined Emissions ,Istanbul Technical Universtiy, Graduate School of Natural and
Applied SciencesSay1 18, 2020 GiDB | Magazine 31-54

Teerawattana, R. and Yang, Y. C. (2019). Environmental Performance Indicators for Green Port Policy Evaluation:
Case Study of Laem Chabang Port. The Asian Journal of Shipping and Logistics, 35(1), 36-69.

TSE (2014). Retrieved October 1, 2021, from https://www.tse.org.tr/IcerikDetayrID=2049&ParentID=3290.

48


https://safety4sea.com/sustainable-policies-eu-ports

Ugdu & Kilye Deniz Tagimacilygr ve 1ojistigi Dergisi, 2022, 03(01): 35-49

Tumingin, F. (2016). “Analytical Hierarchy Process (AHP) ile bir karar destek sistemi olusturulmast: bir tiretim
isletmesinde uygulama”. Master Thesis, Bartin University, Social Sciences Institute, Bartin.

Tiurklim (2013). Port Sector Report, 2013.
Turklim (2021). Turkiye Limancilik Sekt6rit Raporu, Turkish Port Operators Association, 2021.

UAB (2021) (Ulastirma ve Altyapt Bakanligl) Ministry of Transport and Infrastructure, Draft Regulation On
Issuing Green Port Certificate To Coastal Facilities (2021)

Wiegmans, B., Hoest, A. and Notteboom, T. (2008). Port and Terminal Selection by Deep-Sea Container
Operators. Maritime Policy & Management, (35):6, 517-534.

Yakan Dundar, S.D. (2020). Observing the Water Quality in the Vicinity of Green Ports Located inthe Marmara

Sea, Turkey. Canakkale Onsekiz Mart University, Journal of Graduate School of Natural and Applied Sciences
0)(1), 1-13.

Yalili Kilig, M. and Adaly, S. (2020). Deniz Ulasimindan Kaynaklanan Gurilti Kirliliginin Belirlenmesi: Bursa
Giizelyali Ornegi. Uludag Universtiy, Journal of the Faculty of Engineering, (25) (2), 1015-1024.

Yaran, A. (2009). Marmara Bolgesi'nde Ro-Ro Tagimaciligt I¢in Liman Yeri Se¢imi ve Bir Uygulama (Master
Thesis). Istanbul University, Istanbul.

Yildirim, S. (2006). Ro-Ro Tagimaciliginda Yer Segimi Problemine Yonelik Bir Coéziim Gelistirilmesi ve Istanbul
1li I¢in Uygulanmast. Yildiz Teknik University, Graduate School of Natural and Applied Sciences , Istanbul.

Zavadskas, E.K., Turskis, Z. and Begocius, V. (2015). Multi-criteria selection of a deep-water port in the Eastern
Baltic Sea. Applied Soft Computing (26), 180-192.

Zavadskas, E. K. ve Turskis, Z. (2010), “A New Additive Ratio Assessment (ARAS) Method in Multicriteria
Decision-Making”, Technological And Economic Development Of Economy, 16(2), 159-172.

49



© Deniz Tagtimacilig ve Lojistigi Dergisi - Journal of Maritime Transport and Logistics



