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Editorial (ED)

The Definitions of Safety and Security

Selcuk NAS
snas@deu.edu.tr

It is seen that the words of safety and security are being used interchangeably in daily
use of language. Yet these are defined as a synonym in many dictionaries. On the other hand,
for a long while, there has been an attempt to clarify in what way “security” differs from
“safety” in terms of meaning in aviation and maritime transportation. Following definitions
have been made in the academic literature in order to make a distinction between these
two words. In conclusion, the definitions of “safety” and “security” will be considered in the
JEMS articles as stated below.

Safety : The state of being away from hazards caused by natural forces or human
errors randomly. The source of hazard is formed by natural forces and/or
human errors.

Security : The state of being away from hazards caused by deliberate intention
of human to cause harm. The source of hazard is posed by human deliberately.
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Editérden (ED)

Emniyet ve Giivenlik Tanimlari

Selcuk NAS
snas@deu.edu.tr

Giinlik konusma dilimizde, emniyet ve glivenlik sozciiklerinin birbirlerinin yerine
kullanildig1 goriilmektedir. Hatta bircok sozliikte es anlamli s6zciik olarak tanimlanmaktadir.
Diger taraftan, uzun siiredir deniz ve hava ulastirmasi “emniyet” (safety) ve “giivenlik”
(security) sozciiklerinin iizerine yiiklenen anlamlar1 net olarak birbirlerinden ayirmaya
calismaktadir. Akademik yazinda ise bu iki sézclik arasindaki ayrimini yapabilmek igin
asagidaki tanimlar yapilmistir. Sonug olarak, JEMS makalelerinde "emniyet” ve “giivenlik”
tanimlar1 asagida belirtildigi sekilde dikkate alinacaktir.

Emniyet : Dogal giiglerin ve insan hatalarinin rastgele olusturdugu tehlikelerden uzak
olma durumudur. Tehlikenin kaynagi dogal giicler ve/veya insan hatalari
tarafindan olusturulur.

Giivenlik : Insanin bilingli olarak zarar vermek amaciyla olusturdugu tehlikelerden
uzak olma durumudur. Tehlikenin kaynagi insan tarafindan bilingli olarak
olusturulur.
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Technical Report (RP)

Gemilerde Uygun Olmayan Yakit ve Yetersiz Silindir Yaglama Yaginin
Agir Devirli Gemi Dizel Motorlarina Etkileri Uzerine Bir Calisma

Murat YAPICI

Piri Reis Universitesi, Deniz Ulastirma isletme Miihendisligi; uppermurat@hotmail.com

0z

Amag: Calismanin amaci; gemilerde kullanilan yakitlarin uygunlugu agisindan 6nemli noktalar
irdelemek, ayrica ana makine olarak kullanilan iki zamanli agir devirli gemi dizel motorlarinda
silindir yaglama yagina olan etkileri incelemektir:

Yontem: Calismada 2007-2015 yillart arasindaki gemi kayitlari incelenmis ve tablo 3’de
bulunan veriler elde edilmistir. Geminin 39000 saatlik ana makine piston ve silindir bakim
saatleri tablosu olusturulmustur.

Bulgular: Uygun yakit ve silindir yaglama yagi ile ilgili bakim sonrast uygun yag miktarinin
tespiti yapilmistir. Degisken kiikiirt oranlarina gére ayarlanabilen silindir yaglayicilari
(cylinder oil lubricator) icin kiiktirt orani ve ytike gore veriler girilerek Excel tabanli yag miktari
hesaplama uygulamast modellenmistir.

Sonug: Yapilan ¢alisma sayesinde baska tonaj ve tipteki makinelere ayni model uygulanarak
makine bakim gecmisi ¢ikarilarak eksiklikler saptanabilir veya hazirliklar yapilabilir.
Ornegin 15000-19999 calisma saati araliginda 16 kez piston bakimi yapildigina gére layner
degisiminden sonraki ikinci 20000 saatlik dilimde 35000-40000 saatlik dilimde piston ve layner
degisimlerinin olacagi énceden tespit edilerek gerekli yedek malzeme erken tedarik edilerek
zamandan kazanilmigs olur. Bu sayede daha biiytik arizalarin énii kesilmis olur. Sirket ve gemi
arasinda planl bakim sistemi daha verimli hale getirilmis olur.

Bu kapsamda yapilan calisma ile literatiire gercek bir uygulamadan yola cikilarak ilerideki
calismalar icin baslangi¢ olmast hedeflenmistir.

Anahtar Sézciikler: Ultra Diistik Kiikuirtlii Yakit, Yakit Emisyonu, MARPOL Ek VI, Gemi Yakitlari.

A Study on Effects of Unsuitable Fuel and Insufficient Cylinder Lubricating Oil on Low
Speed Marine Diesel Engine

Abstract

Objective: The aim of this study is to explicate the significant issues with regards to the suitability
of the fuel consumed on board the ships, and in the meantime, to review its effects on two stroke
slow speed diesel engines which are used as main engines on board.

Method: Shipboard records between 2007-2015 are reviewed through the study and data on
Table 3 are gathered. 39000 hours of main engine piston and cylinder maintenance schedule is
formed.

Findings: Post maintenance proper amount of lubricating oil is determined regarding the
suitable fuel and lubricating oil. Excel based lub oil calculation sheet is modelled by the input
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of load&sulfur content based data for the cylinder lubricating oils which are adjustable in

accordance with the variable sulfur content.

Conclusion: Same model can be applied to the engines with different type and tonnage and
deficiencies can be stated and preparations can be made by extracting the engine maintenance
history. For example, considering that piston maintenance was carried out 16 times through
the 15000-19999 hours period, time can be saved by supplying the required spare parts in
advance by anticipating the piston and liner replacements at the 35000-40000 hours interval
of the second 20000 hours period after the first liner replacement. Major breakdowns can be
prevented this way. Planned maintenance between the office and the vessel can become more
efficiently. Study carried out in this context by evolving from real life applications, is aimed to be

an inception for the future literature studies.

Keywords: Ultra Low Sulphur Fuels, Fuel Emissions, MARPOL Annex VI, Marine Fuels.

1. Giris

Giintimiizde enerji kullanimi artan niifus
ve ticaret hacmi g6z Ontine alindiginda
artmaktadir.  Bu talebi karsilamanin
yaninda cevreyi ve dogal dengeyi korumak
amaclanmaktadir. Bu amaca en iyi hizmet
eden tasimacilik tiirii deniz tasimaciligidir.
Son yillarda kiiresel 1sinmanin artisina
onlem olarak uygulamaya gecirilen
kurallar ile atmosfere yayilan emisyonlarin
azaltilmasi hedeflenmistir Bu nedenle
gemilerde kullanilan yakitlar hem giiniin
ekonomik kosullarina cevap verirken hem
emisyonlar agisindan uygun olmalidir.

Emisyonlarin indirgenmesine yonelik
gemilerin  kullandiklar1  yakit  kiikiirt
icerikleri 1 Ocak 2015’ten itibaren ozel
alanlar olarak bilinen Emisyon Kontrol
Alanlarinda (ECA) % 0.1 m/mm’a
indirilmistir. Bu tarihten itibaren 06zel
alanlarda ultra diisiik kiikiirt oranl fuel oil
kullanilmaktadir [10].

Gemilerde ultra disiik kiikiirt oranh
yakitlarin  kullaniomi  bir takim teknik
onlemleri almay1 gerektirmektedir.
Ozellikle kullanilan yakitin uygunlugu ve iki
zamanli makinelerin silindir yaglama yagi
ayarlarinin dogrulugu teknik isletmecilik
anlaminda makine bakim siirelerini
uzatacak, maliyetleri azaltacaktir.

Giintimiizde yapilan ¢alismalar, emisyon
degerlerini azaltmak, alternatif yakitlarin
ekonomik ve cevresel faktorlerini ele
almaktadir. Bu bakimdan ¢alismada hava
kirliligi ve ilgili diizenlemeler ile teknik
isletmeciligin etkilesimi incelenerek
literatiire katki saglanmasi hedeflenmistir.

2. Arastirmanin Amaci

Calismanin amaci; gemilerde kullanilan
yakitlarin uygunlugu acisindan kullanim,
depolama, transferi gibi énemli noktalari
irdelemek ayrica ana makine olarak
kullanilan iki zamanl agir devirli gemi
dizel motorlarinda silindir yaglama yagina
olan etkileri incelemektir. Bu sayede bakim
tutum acgisindan 6nceden 6nlem alinabilme
ve planh bir takip olusturulacaktir. Bu
sayede bakim tutum planlamasi 6nceden
hazirlanarak hem maliyet hem de glinimiiz
sartlarinda yogun liman kalis siirelerine
iliskin uygun bakim hazirliklar1 evvelden

yapilacaktir. Ayrica kullanilan yakitin
ozelliklerine iliskin tedbirler alinarak
olusabilecek  hasarlardan  kag¢inilmis
olunacaktir.
3. Metodoloji

Calismada gemilerde kullanilan

yakitlarin standartlari, icerik limitleri ile
uygunsuz yakitin, yakit separatori, yakit
filtreleri ve transfer pompalarina olan
etkilerinin yani sira silindir yaglama yagina
olan etkileri incelenmistir.

Calisma icin li¢ adet ayn1 ana makine ve
tonaja sahip gemilerden biri incelenmistir.
Geminin seyre basladig ilk yil olan 2007
yilindan 2015 yilina kadar olan tim
ana makine bakim kayitlar1 bulunmus,
bu veriler islenerek benzer ozelliklere
sahip gemilerde de uygulanabilecek bir
bakim tutum takip 6nlemi olusturulmaya
calisiimistir.

Bakim tutum islemi sonrasi uygun
silindir yaglama yaginin kademeli olarak
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disiirilmesi ve uygun yag miktarinin
belirlenmesi amag¢lanmistir.

4. Orneklem

Calismada kullanilan 2007-2015 yillar
arasindaki gemi kayitlar1 incelenmis
Tablo 3’de bulunan veriler elde edilmistir.
Geminin 39000 saatlik ana makine
piston ve silindir bakim saatleri tablosu
olusturulmustur. Calismada kullanilan
veriler istatistiksel olarak SPSS programi
kullanilarak incelenmistir.

5. Analiz

Uygun yakit ve silindir yaglama yagi ile
ilgili bakim sonrasi uygun yag miktarinin
tespiti  yapilmistir  Degisken  kiikiirt
oranlarina gore ayarlanabilen silindir
yaglayicilart (cylinder oil lubricator) igin
kiiktirt orani ve yiike gore veriler girilerek

6. Bulgular
Gilinimiiz gemi dizel motorlarinda
kullanilan baslica fosil yakitlar fuel oil, dizel
oil ve LNG'dir. Son yillarda emisyonlari
diisiirmek amaciyla dual Fuel yakit veya Try
Fuel kullanimi yayginlasmaya baglamistir.
Siv1 yakitlar;
-Benzon (benzen)
-Alkol,
-Aseton,
-Kerosen
-Eter,
-Benzin,
-Fuel Oil
-Damitma irini yakitlardir [1].
Glinimiiz gemi dizel motorlarinda
kullanilan siv1  yakitlar ham petroliin
damitilmasiyla elde edilmektedir Ham
petroliin yapisi incelendiginde parafin ve
naftan icerikli oldugu goriilmektedir.

Excel tabanli yag miktar1 hesaplama Parafinler yiiksek kaynama sicakliginda
uygulamasi modellenmistir. bulunan yakitlarda mum olusumu seklinde
Tablo 1. ISO 8217 Standartlar [2]
Karakteristik Birim Limit Kategori Test Metot
Referansi
DMX DMA DMZ DMB
Density at 150C kg/m3 max. 890 890 900 IS0 3675
1SO 12185
Viscosity at 400C, mm2/s* min. 1.40 2.00 3.00 2.00 ISO 3104
max. 5.50 6.00 6.00 11.0 1SO 3104
Cetane number - min. 45 40 40 35 ISO 4264
Flash point, °C min. - 60 60 60 I1SO 2719
max 43 - - -
Pour point (upper,) °C max. -6 -6 -6 0 IS0 3016
-Winter quality Max. 0 0 0 6 ISO 3016
-Summer quality
Sulphur, % (m/m) | max 1.0 1.5 1.5 2.0 1SO 8754
1SO 14596
Hyrogen Sulfide mg/kg max. 2.00 2.00 2.00 2.00 IP 570
Acid Number MgKOH/g | max. 0.5 0.5 0.5 0.5 ASTM D664
Total existent sediment, % (m/m) max. - 0.10 1SO 10307-1
Stability g/m3 max. 25 25 25 25 1SO 12205
Carbon residue on %10 % (m/m) max. 0.30 0.30 0.30 - 1SO 10370
(V/V) distillation bottoms, | % (m/m) max. - - - 0.30 1SO 10370
Carbon residue,
Cloud point, °C max -16 - - 1SO 3015
Ash, % (m/m) max. 0.01 0.01 0.01 0.01 1SO 6245
Sediment % (m/m) max. - 0.10 1SO 10307-1
..
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Tablo 1. ISO 8217 Standartlar1 [2] (Cont’)

Karakteristik Birim Limit Kategori T;:;elrlael:;t
DMX | DMA DMZ |DMB
Water, % (v/v) max. 0.3 ISO 3733
Vanadium, mg/kg max. ISO 14597
Aluminium plus slicon, mg/kg max. ISO 10478
*mm?2/s = ¢St
DMX : Pure Distillate marine oil. DMA :Gas Oil.
DMB :Clean Diesel DMC :Blended Diesel Oil
goriilmektedir.  Yiiksek parafin iceren Ayrica gemilerde yakit icerisindeki

yakitlar diisiik 6zgiil agirliga sahiptirler. Bu
yakitlarin setan sayilari yiiksektir [4].

ISO (International Organization for
Standardization) tarafindan gemide

uygunsuz partikilleri ayristiran purfier
lerin siklikla temizlenmesine ve filtrelerin
kirlenmesine neden olmaktadir. Sekil

1’de limitler disinda tedarik edilmis bir

Sekil 1. Yogun Kati Partikiil Iceren Yakitin Seperator Kirliligine Etkisi

kullanilan yakit ve yag standartlar
belirlenmistir. Bu standartlar ISO 8217
olarak bilinmektedir. Bes kez degismistir.
Son olarak ISO 8217:2012 yirtrlikte
bulunmaktadir [2, 3].

Tablo 1’de ISO 8217 standartlarina gore
gemilerde kullanilan yakit standartlar ve
bulunmasi gereken limitler goriilmektedir.

Bu limitlerde tedarik edilen yakitlar
gemi techizatlarinin ¢alismasi bakimindan
sorun  teskil  etmemektedir =~ Ancak
limitlerin iizerinde olan bir deger gemi
dizel motorlarinda ve kazanlarda kalict
tahribatlara neden olmaktadir.

yakitin purfierde olusturdugu kirlenme
gorilmektedir.

Yakit alim operasyonu esnasinda alinan
numunelerin  laboratuvarlarda  analizi
sonrast yakitin sicaklifn ve seperator
ayarlarimin  degismesi  gerekmektedir.
Ancak numune analiz sonuglarinin Tablo’1
de verilen degerleri tutmamasi durumunda
ciddi zararlar dogabilmektedir.

Bu zararlar anlik kullanimda
gerceklesebilecegi  gibi uzun vadeli
rutin makine bakim saatleri haricinde
bakim gerektiren tahribatlara neden
olabilmektedir.
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Tablo 2’de ultra diisiik kiikiirt icerikli fuel
oil ve maksimum Kkikiirt icerikli fuel oil'in
giliniimiizde kullanilan degerleri verilmistir.
Ultra distik kiikiirtlii yakit uygun isitma
ve depolama imkanina sahip olmaldir.
ikmali gerceklestirilecek diisiik kiikiirt
icerikli yakitin transfer edilecegi tankin
en son kullanilan yakittan arindirildigi,
temizliginin  yapildigl, tamamen bos
oldugundan emin olunmalidir. Ultra diisiik
kiikart icerikli yakitlar yiiksek parafin
icerikli oldugundan baska yakitla birlikle
uyumu zordur.

Tablo 2. Ultra Diisiik Kiikiirt Icerikli Fuel Oil
Standartlar: Karsilastirmast [2]

oo | o T e san
CD;’;S“Y at1SC ke/ | Max980 | Max 991
Viscosity at 50°C cSt Max. 80 Max. 180
Flash point°C Min. 60 Min. 60
Upper Pour Point°C Max. 30 Max. 30
I\R’[e‘;rgucea;?‘(’; /m) Max. 14 Max. 15
Ash % (m/m) Max. 0.1 Max. 0.1
Water % (m/m) Max. 0.50 Max. 0.50
Sulfur % (m/m) Max. 0.10 Max. 3.50
Vanadium mg/kg Max. 350 Max. 200
ggilnifa‘f‘;:eé: my | Max010 | Max.0.0
Al+Simg/kg Max. 80 Max. 80

Zorunlu hallerde ancak %5-%10
dolaylarinda  karistirilmasi ~ miimkiin
olabilmektedir.

Yakitin sicakligi ozellikle asma tankinda

bulundugu, deniz suyu sicakligindan

etkilendigi durumlarda parafin

nedeniyle yakitta kristallesme meydana
gelmektedir. Bu durum yakit tanklarinin
ve transfer devrelerinde Kkalabilecek
yakitin donabilmesine neden olmaktadir.
Bu nedenle yakit transfer edilecek ve
kullanilacak tanklarin yukarida belirtilen
degerlerden 10-15 °C daha fazla isitilmasi
gerekmektedir.

Ozellikle liman kalis sonrasinda tekrar

ana makineyi c¢alistirip seyir yapma
acisindan Fuel oil Servis ve Settling
tanklar1 65-75 °C’ de tutulmasi 6nemli bir
noktadir. Fuel Oil Seperatorlerinin sicaklig
85 °C olmalidir. Ultra dusiik kiikiirt oranh
yakitin makineye giris viskozitesi 12-15
cSt ile servis edilmesi gerekmektedir. Sekil
2’de fuel oil sicakligl ve yakit yogunlugu
arasindaki iliski goriilmektedir [9].

1020 -
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w
=]
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Sekil 2. Fuel Oil Sicakligit Yogunluk Iliskisi

Ultra diisiik kikiirt oranh yakitlarin
hem dogru kullanilmasi hem de uygun
yakit kullanilmasi yasanabilecek teknik
arizalarin  6nline  ge¢cmek agisindan
cok onemlidir. Ozellikle makine yakit

sisteminde olusabilecek arizalar seyir
emniyetini tehlikeye atacaktir.
Ultra distik kiikirt oranh yakit

kullanimi beraberinde uygun silindir yagi ve
miktarinin kullanilmasini gerektirmektedir.

Gemi dizel makinelerinde yanma
sonucu gerceklesen yiiksek sicakliga karsi
koymak giintimiiz kosullarinda miimkiin
degildir. Bu sebeple iki zamanl agir devirli
yuksek giicli gemi dizel motorlarinda
tekrar kullanilamayan, yanma sicakligiyla
birlikte yok olan, asitleri ndtrleyen ayr1 bir
yaga ihtiya¢ duyulmaktadir[7].

Bu gorevi saglayacak yaglarin yeterli
ucuculuga sahip, yapiskan atik olusumuna
engel olmasi yandiginda karbon atig1
iretmemesi gerekmektedir.

Genelde silindir yaglarinin icerigi %70
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mineral yag %30 saf su olusumundan
meydana  gelmektedir. ~ Silindir  yagi
kullanimdaki ana amag Sekil 3’ te goriilen
silindir layneri aginmalarini azaltmaktir.

Sekil 3. Silindir Layneri

1 gram silindir yaglama yaginda
bulunan 1 mg potasyum hidroksit (KOH)
miktarina TBN (Total Base Number)
denilmektedir[2],[4],[5],[6]-

Yiiksek kiikirt icerikli yakitlarin agir
devirli gemi dizel motorundaki olumsuz
etkileri; silindir layneri asinmasi, yanma
odasi ,egzoz sisteminde korozyondur|[8].

Agir devirli gemi dizel motorlarinda
silindir laynerlerindeki asimnmalar 1000
saatlik dilimlerle takip edilmektedir. Bu
nedenle iki bakim siiresi arasinda alinan
olciilerdeki asinma miktarlari azalmasi veya
artmasl yaglamanin iyi yapilmasi, uygun
yakit ve teknik kosullarin olusmasinin olup
olmadiginin tespitini saglamaktadir.

Calismada kullanilan 6rnek i¢in0.4-0,8
mm arasindaki asinma normal bir asinma
miktar1 kabul edilmektedir.

Bu da bir laynerin geminin ¢alismasina
bagh olarak 20-30 sene oldugu kabulii ile,
4 ile 5 kez layner degisimi olacaktir. Asinma
miktarinin  hizlanmasi1 layner kullanim
stiresini azaltacak, silindir layneri degisimi
nedeniyle maliyet artacaktir. Orta ve Yiiksek
Devirli Dizel motorlarinda silindir layneri
asinma miktar1 agir devirli gemi dizel

makinelerine gore daha azdir.

Arastirmaya konu olan geminin
piston ve silindir layneri bakim kayitlar
cikarildiginda 38822 calisma saatine kadar
olan bakimlar Tablo 3’de listelenmistir.
Bu tabloya gore 2007 yilindan 2015 yilina
kadar toplam 34 bakim yapilmistir.

Tablo 3. Piston ve Silindir Layneri Bakim
Istatistikleri

Numaras | SR | vesae |
No:1 6.00 17.65 17.65
No:2 5.00 14.71 32.35
No:3 5.00 14.71 47.06
No:4 7.00 20.59 67.65
No:5 6.00 17.65 85.29
No:6 5.00 14.71 100.00

TOPLAM 34.00 100.00

Yapilan bakimlarin ¢alisma saatleri
acisindan incelendiginde her 5000 ¢alisma
saatinde ka¢ adet piston bakiminin
gerceklestigi Tablo 4’te goriilmektedir. Bu
verilere gore 15000-19999 calisma saati
arasinda 16 adet bakim yapilmis ve layner
degisiminin yapildig1 gorilmektedir. Bu
durumda bu gemi icin silindir layneri
omrintin 20000 saat oldugu ve degisim
sonrasi ikinci degisim zamaninin geldigi
goriilmektedir.

Sekil 4’de ana makineye ait alt1 silindirin
bakim zamanlarina ait grafik gortilmektedir.

Tablo 4. Piston ve Silindir Layneri Bakim Saatleri

Calisma Saati | Sikhik | Yiizde K,}i;?)ili;?;if
0-4999 1.00 2.94 2.94
5000-9999 5.00 14.71 17.65
10000-14999 0.00 0.00 17.65
15000-19999 | 16.00 | 47.06 64.71
20000-24999 5.00 14.71 79.41
25000-29999 0.00 0.00 79.41
30000-34999 6.00 17.65 97.06
35000-40000 1.00 2.94 100.00
TOPLAM 34.00 | 100.00
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Sekil 4. Tiim Silindir Piston ve Layner Bakim Saatleri

Sekil 5’de 1 numaral silindirdeki piston
bakimlar1 ve silindir layneri degisimleri
goriilmektedir. Yapilan incelemede 19659
calisma saatinden sonra 19983 ve 20906
calisma saatlerindeki piston bakimlarinin
olmus olmasi erken bir bakimi isaret
etmektedir. Bu bakimlarin sebebi piston
segmanlarinda olusan kirilmalardir.

Sekil 6’da iki layner degisimi ve aradaki
li¢ piston bakimini géstermektedir. Ozellikle
silindir layneri degisiminden sonra iki kez
segman kirig1 nedeniyle piston bakiminin
yapilmis olmasi bir konuda eksiklik
yapildigini gostermektedir.

Makine iretici firmalar1 tarafindan
ozellikle silindir layneri bakimi sonrasi
silindir yaglama konusunda ilk 1000
calisma saatinde dikkat edilmesi gereken
noktalar belirtilmis ancak bu noktalarin
eksik uygulanmasi durumunda iki kez

tekrar piston segmanlar1 yenilenmek
durumunda kahnmigti. Ozellikle ultra
disik kiikiirt oranh yakit kullanimi

nedeniyle yetersiz silindir yaglamasinin
olustugu tespit edilmistir.

Giniimiizde gelisen silindir yaglama
teknolojileri ile beraber silindir yaglama
yagl miktarim kullanilan yakit stilfiir
oranina gore ayarlanmasi miimkiindiir.
Minimum silindir yaglama miktar1 mekanik
yaglayicilarda (cylinder lubricator)

0.6 g/kwh iken yeni teknolojilerin
kullanilmasi ile bu miktar 0.5 g/kwh olarak
ayarlanabilmektedir.

Ozellikle laynerin port deliklerinin tizeri
uygun olmayan silindir yaglamasi sonucu
asimnmaktadir. Silindir laynerinin ilk 1000
saatlik kullanim dilimindeki asinmalar
Sekil 7’de gosterildigi gibidir. Bu asinmalar
goz Onilinde bulunduruldugunda silindir
yaglama miktarinin arttirilmas1 ozellikle
layner degisimi ve piston bakimlar1 sonrasi
asinmalari azaltacaktir.

Yenilenen silindir laynerinin ilk ¢alistig:
1000 saatlik dilimde layner ve segmanlarin
yeni olmasi nedeniyle siirtlinerek alistiklari
asamadir. Bu nedenle silindir yaglama
yaginin normalin tizerindeki bu asinmalari
karsilayabilmesi bir yandan da asitleri
notretme ve karbon olusturmama gorevinin
saglanmas1 gerekmektedir Bu nedenle
yiksek bir miktardan kademeli olarak
disirilmesi ve segmanlarin kontroliiniin
belli araliklarla yapilmasi gerekmektedir.
Sekil 7’de ozellikle ilk 500 saatte asinmanin
en yiksek miktarda  gerceklestigi
goriilmektedir. Bu durumda bakim sonrasi
10 ginlik bir seyir demektir.

Silindir ~ laynerindeki  asinmalarin
limitler arasinda olup olmadig1 veya asinma
hiz1 hakkinda bilgi sahibi olmak i¢in piston
bakimlar1 arasindaki asinmayi tespit etmek
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Sekil 6. No:1 Silindir Layneri Bakim Saatleri

amaciyla asagidaki model gelistirilmistir.

YMW= (Cw1l-Cw2)/Rh (D
YMW: iki bakim arasindaki asinma
miktari(mm).

Cw1: Bakimdan evvel dlgiilen son silindir
layneri ¢ap1 dl¢iisii(mm).

Cw2: Son bakim sonrasi olgililen silindir
layneri ¢api 6l¢iisli (mm).

Rh :iki bakim arasindaki calisma saati
toplami.

Bu hesaplama sayesinde iki bakim
arasindaki asinma miktari 1000
saatlik ¢alisma saati dilimi olarak
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Sekil 7. Silindir Layneri Degisimi Sonrast ilk 1000 Saatlik Asinma Miktart

Yeni silindir layneri ile onceki silindir
layneri arasindaki toplam asinma ve
laynerin  kullaniip  kullanilmayacagina
karar vermek amaciyla asagidaki formdil
kullanilabilir.

C2: Eski Silindir Layner i¢ ¢ap1 (mm)

R: Iki Silindir layneri arasindaki calisma
saati.

Oversize Limit: ) TW > 0.4 - 0. 8 mm

Layner bakimi sonrasi yapilan 6l¢iim

degerleri Sekil 8'de gosterilmektedir.
YTW= (C1-C2)/R 2) Sekil 8 incelendiginde F-A degerini 2.6-2.9
arasinda, E-M degerinin 2.5 ile 2.9 arasinda
Y TW: Toplam asinma miktar1 (mm) oldugu, bu degerlerin en fazla aginma limit
Cylinder Liner Condition Chart
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Sekil 8. Silindir Layneri Kondisyon Raporu
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degeri olan 0.8 degerinin ¢ok tzerinde
oldugu goriilmektedir.

Sonuglar degerlendirilerek yeni layner
donatilmasina karar verilmistir.

Sekil 9'da yeni donatilan silindir
layneri ve eski silindir layneri yiizeyleri
gorilmektedir. ~ Eski  layner  yiizeyi
asinma nedeniyle yag filmi tabakasi
tamamen ortadan kalkmistir ~ Ayrica
emme portu deliklerinin {izerinde iz
yaptigi gortilmektedir. Silindir layneri

degistirilerek Sekil 10’da hazirlanan yag
miktarlari ayar hesaplamalar1 yapilmistir.

Bu ayar hesaplamasina gore makine
tiretici firmasi tarafindan kullanilan yakitin
kiikirt icerigine gore ayar secilmis ancak
ilk 500 saat degisimi yapilan silindir layneri
ve piston segmanlarinin asinmalarinin
daha fazla olacagi ve iki metal yilizeyin
birbirine alisma periyodu aninda diger
silindirlere gore daha fazla silindir yaglama
yag1 gonderilmistir.

gore miktar ayarlayabilirken bakimi yeni
yapilan veya bakim zamani yaklasmis bir
silindirin yag miktarim1 ayarlayabilme
imkan1 olmasidir. Sekil 10’da yapilan
hesaplama ile hem makine giliciine
gore oOzgil silindir yagi tiketimi, hem
de gilinlik toplam silindir yagi sarfiyati
hesaplanabilmektedir. Bu deger silindir yagi
tanklar1 seviyeleri ile karsilastirildiginda
eger tankta hesaplanandan daha fazla yag
bulunmasi durumunda silindir yaglama
sisteminde yer alan nozullarin silindir
yaglama gorevini yetersiz yaptigl sonucuna
ulasilabilmektedir.

7. Sonug

Yapilan inceleme sonucunda hava
kirliligini azaltma amaciyla uygulamaya
konulan  kurallarin  teknik  anlamda

uyumu icin yakit ve silindir yaglama yagi
uygunlugunun hem bakim masraflarinin
seyir

azaltilmast hem de emniyeti

Sekil 9. Yeni Silindir Layner (Solda) ve Eski Silindir Layner (Sagda) yiizeyleri

Eger bakim ultra diisiik kikiirt oranh
yakitin  kullanildigi  emisyon kontrol
alanlarinda yapilmissa bu durumda yag
ayar1 ve miktari daha diistik olacaktir Ancak
bu ayarin yliksek tutulmasi gerekmektedir.
Otomatik ayarlanabilen yag ayarinin en
biiyiik avantajlarindan biri kiikiirt oranina

acisindan uygulama zorluklarinin yasandigi
gorilmistir.  Ozellikle 1 Ocak 2015
tarihinden sonra kullanilan yakitlara uygun
makine ayarlarimin yapilmasi konusunda
farkindalik saglanmaya calisilmistir. Yanlis
veya eksik yapilan ayarin tekrar bakima
neden oldugu elde edilen verilerden
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Sekil 10. Silindir Yaglama Yagi Miktar: Ayarlama Uygulamasi

cikarilmisti.  Ultra dusiik kikirtlii  yakit
kullaniminda dikkat edilmesi gerekli noktalar
emniyetli seyir agisindan irdelenmis ve
operasyonel ¢oziim getirilmeye calisiimistir:

Yapilan calisma sayesinde baska tonaj ve
tipteki makinelere ayni model uygulanarak
makine bakim gecmisi ¢ikarilarak eksiklikler
veya hazirliklar yapilabilir. Ornegin 15000-
19999 calisma saati araliginda 16 kez piston
bakimi yapildigina gore layner degisiminden
sonraki ikinci 20000 saatlik dilimde 35000-
40000 saatlik dilimde piston ve layner
degisimlerinin olacag1 6nceden tespit edilerek
gerekli yedek malzeme erken tedarik edilerek
zamandan kazanilmis olur. Bu sayede daha
biiylik arizalarin 6nu kesilmis olur. Sirket
ve gemi arasinda planli bakim sistemi daha
verimli hale getirilmis olur.

Bu kapsamda yapilan calismaiile literatiire
gercek bir uygulamadan yola ¢ikilarak
ilerideki c¢alismalar icin baslangic olmasi
hedeflenmistir.

Silindir yaglama yag: cesidi ve giinlik
kullanim miktari tespitleri silindir yaglama
yagl tedarik plan1 olusturmada kolaylik

saglayacaktir.
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0z

Bilindigi tizere Kyoto Protokolii, hidrokarbon yakit ile calisan enerji sistemlerinde karbon
salinimint azaltmay! éngérmektedir. Mevcut teknolojiler incelendiginde, hidrokarbon esasli
yakit tiiketen sistemlerde karbon salinimini dogrudan azaltacak bir yéntem hali hazirda
bulunmamaktadir. Giintimiizde, karbon salinimini azaltmanin en etkin yolu yakit tiiketiminin
azaltilmasidir: Son yillarda gemilerde de enerji verimliligine yonelik uluslararast kurallar
ytirtirliige girmistir. Gemilerde enerji tiiketen bilesenlerden bir tanesi sogutma ve iklimlendirme
sistemleridir. Mevcut gemilerde sogutma sistemleri ekstrem sartlara gdre ve sabit devirde
calisacak sekilde tasarlanmaktadir. Bu sistemlerde kondanserde yogusma igin sogutucu
akiskan olarak deniz suyu kullanilmaktadir. Deniz suyu sicakligi arttikca, sogutucu akiskanin
kondanser cikisinda yogusmayi temin edecek sekilde kompresér ¢ikis basincint arttirmak
gerekmektedir. Bu durumda, kompresériin gektigi giic de artmaktadir. Deniz suyu sicakligi
diistiigiinde ise sogutucu akiskanin yogusmasini ¢ok daha diistik ¢ikis basingta saglamak
miimkiindiir. Bu durumda da kompresériin gli¢c ihtiyact azalmaktadir. Sabit devirle donen
mevcut sogutma kompresorleriyle diistik deniz suyu sicakliklarinda sogutma sisteminin enerji
tasarruf potansiyelinden faydalanilamamaktadir.

Bu calismada degisken devirli kompresére sahip sogutma sistemi kullanilmast durumunda;
kompresor devri, kondanser ¢ikis sicakliklarina gére degisken hale getirilmesiyle sogutma
sistemi etkinlik degerleri, sabit devirde calisan sogutma sistemiyle karsilastirilarak enerji
tasarruf potansiyelleri hesaplanmigstir.

Anahtar Kelimeler: Enerji Verimliligi, Gemi, Sogutma Sistemleri, EEDI, EEOI, MARPOL.

Economic Analysis of A Ship Refrigeration System in case of Variable Sea Water
Temperature Conditions

Abstract

As known Kyoto Protocol forces the states to decrease carbon emissions due to the combustion
of hydrocarbon content fuels in the enerqy plants. When current technologies have been
investigated, it seems thatthere isno method that directly decreases carbon emissions. Nowadays,
the most effective way for decreasing carbon emissions is to develop methods that increase the
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fuel efficiency of systems. In recent years international rules related to energy efficiency ships came
into force. One of the components that consume energy in ships is HVAC (Heating, Ventilating and
Air Conditioning refrigeration) system. In existing ships, refrigeration systems are designed to work
under extreme conditions and compressors work at constant speed. In these systems, sea water
is used as a coolant in condenser. When sea water temperature increases, the compressor outlet
pressure must be kept higher in order to ensure condensation in condenser outlet. This situation
causes increase in power demand of compressors which result in decrease of COP. On the other
hand, when the sea water temperature decreases, the power demand of compressor decreases. In
that case, it cannot be benefited from energy saving potential of refrigeration system occurred in
lower sea water temperature conditions.

In this study, usage of variable speed compressors in refrigeration system is considered and
a comparison of constant speed compressor system and variable speed compressor system is
carried out. The condenser outlet temperature is utilized as main parameter for compressor speed

adjustment and energy saving potential is calculated.

Keywords: Energy Efficiency, Ship, Refrigeration Systems, EEDI, EEOl, MARPOL.

1. Giris

1978 protokolii ile degistirilen MARPOL
73/78 (1973 Gemilerden Kaynaklanan
Kirliligin Onlenmesi Uluslararasi
Sozlesmesi) EK VI kural 22 ve SEEMP
(Ship Energy Efficiency Management Plan-
Gemi Enerji Verimliligi Yonetim Plani)
'nin gerekleri olarak gemilerde enerji
tiiketen sistemlerin verimliligini arttirmak
hedeflenmektedir [1] [2]. Bu kapsamda
gemilerde kullanilan sogutma sistemleri
ekstrem deniz suyu sicakliklarina gore
tasarlanmistir. Oysa gemiler deniz suyu
sicakhiginin ~ farkli  oldugu  bolgelere
seferler diizenlemektedir. Ornegin gemi,
Yemen'den (Deniz suyu sicakligi ~ 40 °C),
Kuzey denizine, (Deniz suyu sicakligi ~
5-10°C) seyir yapabilmektedir. Deniz suyu
sicakliginin ¢ok diisiik oldugu bolgelerde
kondanser ¢ikisindaki sogutucunun sivi
hale getirilmesi ¢ok daha diisiik kondanser
¢ikis basinc ile saglanabilmektedir. Mevcut
gemilerdeki sogutma sistemlerinde
kompresor sabit devir ile calistigindan,
cikis basinci degisken sartlara
gore ayarlanamadigindan sogutma
sistemlerinden elde edilebilecek tasarruf
potansiyellerinden faydalanilamamaktadir.

Ulkemizde faaliyet gdsteren ortalama
bir denizcilik firmasinin 15 gemisi oldugu
kabul edildiginde, firmanin 1 yilda (3000
saat) yapabilecegi tasarruf miktari-ozellikle
emisyon acisindan Kkisitlanan bolgelerde-

100.000 $’a ulasabilmektedir. Bu ¢calismada
degisken deniz suyu sicakliklarina bagh
olarak sogutma sisteminden saglanabilecek
tasarruf potansiyeli arastirilmistir. Yerel ve
kiiresel hava kirliligi sebebi ile gemilerden
kaynaklanan SOx, NOx, VOC emisyonlarini
azaltmak i¢cin IMO MARPOL Ek VI'da
ECA (Emission Control Area-Emisyon
Kontrol Alani) adi altinda 6zel bolgeler
belirlenmistir [3]. Bu alanlarda seyir
yapacak olan yeni insa edilecek gemilerden
cevreye atilacak olan emisyon limitleri
simirlandirlmigti.  CO,  emisyonlarinin
diistrilmesi igin halihazirda kullanilan
bir yontem bulunmadigindan enerji
verimliligini arttirict  6nlemler alinmis
ve bu kapsamda gemiler ic¢in enerji
verimliligi dizayn indeksi (EEDI -Energy
Efficiency Design Index) tanimlanmistir
[4]. Isletme esnasinda geminin verimli
isletilip isletilmediginin kontroli igin
ayrica enerji verimliligi operasyon indeksi
(EEOI- Energy Efficiency Operation Index)
tanimlanmistir [5]. Gemilerin yakit tiiketimi
toplam isletme giderlerinin yaklasik %
60’1n1 olusturmaktadir. Bu nedenle yakittan
kaynakli isletme maliyetini azaltabilmek
icin IFO180 ve IFO380 gibi ¢cok yiiksek
viskoziteli ucuz yakitlar tercih edilmektedir.
Ancak yukarida bahsedildigi gibi 06zel
alanlarda (ECA) seyreden gemilerde
uluslararas1 kurallar geregince dusiik
kikirtli yakit kullanilmasi zorunludur.
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Dolayisiyla bu alanlarda seyreden gemiler
yliksek maliyetli yakit (MGO ve/veya
LSGOO01) kullanmak durumundadirlar. Bu
ise isletme maliyetini arttirmaktadir.

Oniimiizdeki dénemlerde 6zel alanlarin
¢ok daha genis alanlar1 kapsayacagi
dikkate alindiginda gemilerde enerji
verimliligine yonelik tedbirler ve yeni
yontemlerin gelistirilmesi kaginilmazdir.
“HVAC Sistemlerinin Etkinlik Katsayilarinin
Arttirllmasina Yonelik Onlemlerde”
gemilerde enerji verimliligini arttirmak
icin  kullanilabilecek potansiyel gemi
yardimci sistemlerinden biridir. Sogutma
sistemlerindeki verimlilik artis1 6zellikle
yliksek sogutma yiikii nedeniyle Cruise tipi
gemilerde (Liiks Yolcu Gemisi) ¢ok daha
onemlidir.

Bu c¢alismada  degisken  devirli
kompresore sahip sogutma  sistemi
kullanilmas1 durumunda; kompresor devri,
kondanser ¢ikis sicakliklarina gore degisken
hale getirilmesiyle sogutma sistemi etkinlik
degerleri, sabit devirde calisan sogutma
sistemiyle karsilastirilarak enerji tasarruf
potansiyelleri hesaplanmistir.

2. Sogutma Cevrim Analizi

Cevrim analizinin yapildig1 tersinmez
sogutma c¢evriminin T-s diyagrami Sekil
1’ de gorlilmektedir. Cevrimde 1-2 arasi
tersinmez sartlardaki kompresor isini,
1-2s tersinir sartlardaki sikistirma isini,
2-3 aras1 tersinmez sogutma siteminde
kondanserden atilan 1s1y1, 2s-3 arasi
tersinir sartlarda kondanserden atilan 1s1y1,
3-4 arasi sabit entalpide kisilmayi, 4-1 ise
evaporatorden cekilen 1s1y1 gostermektedir.
Tersinmez kompresoriin ¢ektigi giic

Wy = (hy — hy) (2.1)
Kompresor izantropik verimi
=Rashy
UM Ny (2.2)
Denklem 2.2 yeniden diizenlenerek

denklem 2.1 de yerine konulursa tersinmez
sartlarda ¢alisan kompresoriin gii¢ ifadesi

wV

Sekil 1. Tersinmez Buhar Sikistirmali Sogutma
Cevriminin T-S Diyagrami

= )

- (2.3)

olur. 2-3 arasinda kondanserden atilan 1s1
Oc =k —h3) (2.4)

3-4 arasinda sogutucu gaz sabit entalpide
kisildigindan

(2.5)

olur. 4-1 arasinda ortamdan g¢ekilen 1s1

Q: = m(h: = h ) (2.6)
Tersinmez sogutma c¢evriminin tesir
katsayisi

STK = Q—f (2.7)

K

Denklem 2.3 ve 2.6 denklem 2.7’de yerine

konarak yeniden diizenlenirse = STK
asagidaki denkleme doniisir.
STK=TkP1—Rs) (2.8)
hag—hy
Alternatdr-Sogutma kompresorii  genel
verimi
"T =nt!! = nﬂlﬂ x ')c.motor x nkomp. (29)
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n.= Wmil xwgm: wc,nzomr‘ Wiom = Wkomp.
T rmgHu Wnyg Wgen Wemotor riyHu

(2.10)

Kompresor icin dizel motorundan cekilen
gug,

W, = %- olacaktir. (2.11)
T

Bu durumda STK,

= Mglhy—hy) _ nping(ag=ny) _ 7p(he=n1) (5 1o
STK W, W ha=hy (2.12)

2.2 no'lu denklemden h, alnip 2.12 no’lu
denkleme yazilirsa,

STK - ”ka(h‘-hl)

has—hy

(2.13)

olur.

Bu calismada genel verim %100 kabul
edilmistir.

2.1.Sogutmasisteminden saglanabilecek
tasarrufun hesaplanmasi

Sogutma c¢evrim analizinde YANMAR
Firmasmna ait 6EY18AL model 400 kW
giiclindeki yardimci dizelin fabrika test
degerleri kullanilmistir. Uretici firmanin
fabrika test verilerinde puskiirtme Avansi
7°KMA, atmosfer basinc 1021.9 mbar,
silindirsogutmasuyu ortalama ¢ikis sicakligi
80 °C, 15 °C sicakliktaki yakit yogunlugu
ise 855.4 kg/m® olarak verilmektedir.
Uretici firma tarafindan yiiriitiilen testler
dort farkli yiikte gerceklestirilmistir. Bu
yuklere ait yakit sarfiyatlar1 Tablo 1’ de
goriilmektedir.

Tablo 1. YANMAR 6EY18AL Model Dizel Motorun
Fabrika Test Degerleri

Yiik, % 25 50 75 100
Yakit Harcami,

kg/h 29.1 46.4 64.1 82.4
Ortam

Sicakligy,’C 24 23 26 22

Ara degerlerin hesabi i¢cin Excel’de Tablo

1 degerleri kullanilarak regresyon analizi
yapilmis ve yilike bagh yakit sarfiyatim
veren bir denklem bulunmustur. Denklem
kompresoriin ¢ektigi glice bagh olarak
diizenlenmistir.

Yakit sarfiyatindaki tasarruf miktar
denklem yardimiyla dogrudan bulunabilir.
Uretici firma yakit sarfiyatinin él¢iilmesinde
kullanilan  debi  Olgerin  o6zelliklerini
belirtmemistir.

B charas“000002(H ., = W2)+(0000048, + 01651) (g ~W,)  (kg/saat)

Yakit ile saglanan tasarrufun parasal
karsilign asagidaki formiiller yardimiyla
hesaplanmistir.

Yakit birim maliyet = B ($/kg)
Calisma Saati =t (saat/yil)
Yillik kazang = fy g ckazane X Bxt  ($/y11)

Analizde farkli yakitlarin kullanilmasi
durumunda saglanabilecek  tasarruf
miktarlar1 hesaplanmistir. Hesaplamalarda
dort farkl yakit tipi kullanilmistir.

Yakit oOzellikleri ve birim maliyetleri
Tablo 2’de gosterilmistir. Hesaplamalar
en koti durum olan 40 °C deniz suyu
sicakligina gore karsilastirilmistir.
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Sekil 2. Farkli Deniz Suyu Sicakliklar: ve Farkli
Yakitlara Gore R404a Akiskaninin  Cevrim
Sonuglarinin Parasal Tasarruf Karsiligi

Tablo 2 ve Sekil 2’de goziiktiigii gibi deniz
suyu sicakligl distikce degisken devirli
sogutma sisteminin tasarruf potansiyeli
artmaktadir. 15 gemi ¢alistiran bir sirketin
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Tablo 2. Degisken Deniz Suyu Sicakligi ve Farkh Yakit Tiirlerine Gére 3000 Saatlik Calisma Siiresi Icin
15 Gemilik Bir Filonun Yillik Tasarruf Degerleri (Q,=93 kW T, = -15 °CnK=%80, Asirt Kizdirma 7°C,
Asirt Sogutma 3°C, IFO 380 = 0.302 $/kg, IFO 180 = 0.364 $/kg, MGO=0.675 $/kg, LSGO01 =0.655%/kg)

=5 [a7E £2 | 232 1E EI= R B3
a ] >:_'u

18 | 17.0 | 5.48 | 31,940 | 2,50 | 41161,95 | 49612,41 | 92001,01 | 89275,05
19 | 17.6 [ 530 32,042 | 2,39 | 39546,49 | 47665,30 | 88390,35 | 85771,35
20 | 182|512 32,144 | 229 | 38161,66 |45996,16 | 85295,11 | 82767,87
21 | 188 | 4.96 | 32,246 | 2,19 | 36545,67 | 44048,43 | 81683,23 | 79263,00
22 | 194|480 32348 | 2,09 | 3492940 | 42100,38 | 78070,72 | 75757,54
23 | 200 [ 46532450 | 1,99 | 3331291 | 40151,97 | 74457,63 | 72251,46
24 | 206|451 32551 | 1,88 | 31696,11 | 38203,24 | 70843,90 | 68744,83
25 | 213|438 32670 1,76 | 29848,00 | 35975,70 | 66713,22 | 64736,55
26 | 219 |425]( 32772 | 1,66 | 28230,79 | 34026,48 | 63098,59 | 61229,02
27 | 22541332874 | 1,56 | 26613,18 | 32076,81 | 59483,07 | 57720,60
28 | 23240132993 | 1,44 | 24764,08 | 29848,14 | 55350,22 | 53710,24
29 |239(390( 33112 | 1,32 | 22914,63 | 27618,97 | 51216,52 | 49698,99
30 | 245|379 33214 | 1,22 | 21065,04 | 25389,67 | 47082,46 | 45687,42
31 | 25236933334 | 1,10 | 1921491 | 23159,70 | 42947,23 | 41674,72
32 | 25935933453 | 098 | 17133,16 | 20650,59 | 38294,37 | 37159,74
33 | 26635033572 | 086 | 1528236 |18419,80 | 34157,61 | 33145,51
34 | 27334133691 074 | 1319985 | 15909,75 | 29502,94 | 28628,77
35 | 280 (332]33810| 063 | 1111675 | 13399,02 | 24847,06 | 24110,86
36 | 287 |324]33929| o051 9033,25 | 10887,79 | 20190,28 | 19592,05
37 | 295 |3.16 | 34,065 | 0,37 6717,82 | 8096,94 | 15014,97 | 14570,10
38 | 30230834185 0,25 4633,51 | 5584,77 | 10356,34 | 10049,49
39 | 310300/ 34321 | 011 231696 |279261 | 5178,64 | 502519
40 | 31.7 | 2.93 | 34,440 0 0 0 0 0

tim gemilerinin sogutma sistemlerinin
yilda 3000 saat ¢alistig1 kabul edildiginde
yillik tasarruf (01.05.2015 sirket verilerine
gore IFO380 = 0.302 $/kg, MGO=0.675 $/
kg) 41161 $ ile 92001 $ arasinda tasarruf
saglanabilecegi gorulmiistiir.

Sogutma sistemleri degisken devirli

kompresore gore diizenlendiginde
saglanacak olan tasarruf miktar1 yakit
fiyatlarina  bagh  olarak  degiskenlik

gosterecektir. Sekil 3’de gorildigu gibi
tasarruf potansiyeli artan yakit fiyatlari ile

dogru orantili olarak artmaktadir. Yillara
baghh olarak sektordeki yakit maliyetleri
dikkate alindiginda tasarruf potansiyeli
yakit fiyatinin 1.1 $/kg oldugu durumda
138.999 § seviyesine ¢ikabilmektedir.

Sekil 4 ve Sekil 5 te gorildagi
gibi degisken devirli sogutma sistemi
kullanildiginda yatirnmin geri  donts

stresi IFO380 i¢in 6 ay ile 1.5 yil arasinda
degismektedir. MGO icin ise bu siire 4 ay
ile 10 ay arasinda degismektedir. Yapilan
fizibilite ¢alismalar1 neticesinde degisken
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devirli sogutma sisteminin gemilere
entegre edilmesinin ekonomik oldugu
hesaplanmistir. Boyle bir sistemin gemiye
entegre edilmesi durumunda geminin
yilhik tasarruf potansiyelinin 135.000 $
gibi oldukga yiiksek degerlere ulasabildigi
anlasilmistir.
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Sekil 3. Degisken Yakit Fiyatlarina Gére 15
Gemilik Bir Filonun Degisken Sicakliklarda
Tasarruf Potansiyeli
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Sekil 4. Degisken Mgo Yakit Fiyatlart Icin Geri
Kazanim Stireleri
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Sekil 5. Degisken Ifo380 Yakit Fiyatlari Icin Geri
Kazanim Stireleri

3. Sonug

Kara tesislerinde kullanilan sogutma
sistemlerinde dis ortam sartlari
mevsimsel olarak degismektedir. Oysa

gemiler her an farkl iklimlere seferler
diizenleyebilmektedir. Gemilerde kullanilan
sogutma  sistemlerinin  kompresdrleri
ise sabit devir ve sabit ¢ikis basincinda
calismaktadir. Bu durumda degisken hava
ve deniz suyu sicakligi sartlarinda ¢alisan
gemilerde enerji tasarruf potansiyelinden
faydalanilamamaktadir. Degisken deniz
suyu sicakliklarina bagh olarak kompresor
devri degisken hale getirilerek diisiik deniz
suyu sicakliklarinda diisiik kompresor ¢ikis
basinc, yiiksek deniz suyu sicakliklarinda
ise yiiksek kompresor ¢ikis basinci
saglanabilecektir. Bu sayede hem sistem
daha verimli ¢alismis olacak hem de yiiksek
deniz suyu sicakliklarinda karsilasilan
kompresoriinyiiksek basingtan dolayi devre
dis1 kalmasinin oniine gecilmis olacaktir.
Gemilerde sogutma sistemlerinde yaygin
olarak kullanilmayan bu sistem, degisken
devirli kompresor(ler) kullanilarak yiik
ihtiyacina gore kompresoriin ¢alismasi
saglanarak yakit tasarrufu saglayacaktir.

4. TesekKiir

Ince Denizcilik A.S. ve DPA & Teknik
Midiir, Sayin Ahmet Yasar CANCA'ya analiz
icingerekliverilerin temininde gosterdikleri
destek ve katkilar icin tesekkiir ederiz.

Terimler
W=  Tersinmez kompresdriin cektigi gii
7, = Kompresér izantropik verimi
Q¢ = Kondanserdenatlanisi
Qz = Evaporatdrde ortamdan cekilen 151
STK= Sogutma tesir katsayis1
Hu = Yaktin altisil degeri
W, = Kompresbr icin dizel motorundan cekilen giig
n, = Alternatdr-Sogutma kompresérii genel verimi

Wi .ca = Fabrika test degerlerindeki giic degeri
P, = Degisken sicakhk sartlarindaki giic

*KMA= Krankmil ags1
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Abstract

Studies on dry ports as nodes in multimodal transport have been expanded to decrease the mounting
congestion on seaports. The principal objective of this study is to inspect how dry port researches
have been conducted from different perspective. This paper tries to recap the existing researches
that aimed to study dry port concept via a systematic review, to present a general overview of the
researches on our relevant region and propose a classification for these researches. This paper
present a systematic review of dry port that looks to illustrate the progress of researches on this
area between 1986 and 2015, collecting researches on dry port concept and analyzing the main
characteristics of the dry port development and their contribution to the multimodal transport.
The results indicated that most dry port studies considerate the strategic level and concentrate in
the Asian continent. Studies regarding other decision levels and continents have to be developed in
further researches. Although the existing studies make a contribution in dry port concept, they allow
gaps in terms of operational and tactical decision levels considering their limited geographical
region.

Keywords: Dry port, Seaport, Multimodal transport, Systematic review.

Kara Liman Gelisimi: Sistematik Bir inceleme

Oz

Cok modlu tasimaciliktaki dtigiim noktalari olan kara limanlari tizerine ¢alismalar, deniz limanlarindaki
artan tkaniklig azaltacak sekilde genisletilmistir: Bu calismanin ana amaci, kara limani arastirmalarinin
farkl bakis acilariyla nasil yiirtitiildiigiinii incelemektir. Bu makalede, kara limant kavramini incelemeyi
amaglamis mevcut arastirmalarin sistematik bir inceleme ile yeniden 6zetlenmesine, genel bir bakis
sunulmasina ve bir siiflandirma énerilmesine calisilmisti: Bu makale, 1986 ile 2015 yillart arasinda
yapilmis olan kara limanlan ile ilgili arastirmalan derleyerek, gelisimlerinin ana ézelliklerini ve cok
modlu tasimaciliga katkilarini analiz. etmekle birlikte, yapilmis olan arastirmalarin gelisimini géstermeye
calisan, sistematik bir inceleme sunmaktadir. Sonuglar, kara limanlan ile ilgili calismalarin cogunun
stratejik diizeyde oldugunu ve Asya kitasinda yogunlastigini géstermektedir. Diger karar diizeyleri ve
kitalara iliskin arastirmalarin gelecek calismalarda gelistirilmesi gerekmektedir: Mevcut calismalar
kara limani kavrami ile ilgili katkida bulunuyor olsalar da, sinirl cografi bélgeler dikkate alindiginda
operasyonel ve taktik diizey agisindan eksikliklere meydan vermektedir.

Anahtar kelimeler: Kara limani, Deniz limani, Cok modlu tasimacilik, Sistematik inceleme.

75



© UCTEA The Chamber of Marine Engineers

Journal of ETA Maritime Science

1. Introduction

Transport development is increasingly
changing inland after a period that
significant attention has been paid on the
development of seaport terminals and
maritime transport [1]. In the current
literature a lot of attention has been
given to multimodal transportation [2].
Multimodal transport transfers cargo from
shipper to consignee using two or more
different modes [3]. The objective is to
transport goods in a permanent flow all
the way through the whole transport chain,
from shipper to consignee, with the most
effective cost and time. Growth of economic
movement conducts to the growth of
maritime transport and as a result, a
growth in the land transport. The growth
flow of merchandise is fundamental to the
development of international, regional
and local economic systems [4]. Dry
ports were founded in numerous regions
around the world, particularly where the
augmentation of inland freight distribution
needed an intensification of flows.
Congestion is usually viewed negatively
and it is seen as a limiting element on
economic efficiency as well as a source of
pollution [5]. With the great augmentation
of container flows and the development
of international multimodal transport [6],
Seaports are facing problems connected
to need of space and the rising congestion
on their access. Dry ports, as hubs in
multimodal transport, have been created
to decrease the mounting congestion. For
this reason, dry port concept has received
more consideration in literature. Many
researchers have proposed the concept of
dry port as a key to support multimodal
transport development and seaport
operations. This worldwide augmentation
of container flow was modeled and
simulated by Parola and Sciomachen [7].
Their results demonstrate that congestion
rises proportionally with the increase in
containers’ flow. For some seaports, the
feeblest link in the multimodal transport is
the storage space. Notteboom and Rodrigue

[8] presented a seaport regionalization
stage in seaport development and seaport
system. The objectives of this paper are: (i)
to collect existent researches on dry port
concept via an interpretative organization
of published literature on the involved area,
and (ii) to classify existing dry ports from
decisional and geographical perception.
The following objectives were established
via the following steps: (i) collect ‘dry port
concept’ researches from 1986 to 2015;
(ii) recognize the researches on dry port
concept and (iii) classify these researches
via a systematic review. The time period
from1986 to 2015 was chosen because no
studies published before 1986 for dry port
study. This paper is structured as follows.
First, methodological procedures employed
in the systematic literature review are
discussed and results of the systematic
literature review on dry port concept and
their classification in Section 2. Section 3
results and discussion. Finally, conclusion
is presented in Section 4.

2. Systematic Review of Dry Port Concept
in Multimodal Transport
2.1. Methodology

This paper presents a methodological
examination of the dry port concept in the
literature. A literature review is an input
partofany research mission. The researcher
maps and assesses the pertinentintellectual
areain order to indicate a research question
[9]. We will use a systematic review in
our review process. Traditional literature
in management studies have not been
substituted for any methodological criteria
and too much subjectivity in the selection
of studies were involved [10]. A systematic
review based on recognizing, assessing and
keeping all pertinent researches presently
accessible for a definite research question
[11]. Since the method allows relatively
high practical and analytical objectivity
and reproducibility. The description of a
procedure is vital and essential because
the procedure identifies the techniques
employed to conduct the systematic
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review. We will apply a systematic review
methodology in our research project. In
fact, the systematic review methodology is
distinguished by a planned and structured
approach to study university researches
published using organized and reproducible
techniques to recognize, choose and vitally
assess researches [9]; [12]. Systematic
review methodology is increasingly used
to recognize, present and discuss the most
important contributions in a particular
domain of study [10]. The benefits of this
review are diminution mistakes and to raise
authenticity of the evidence. Hence reliable
results are generated [10]. A systematic
review provides consistent data from a
collection of data dispersed across a large
variety of researches [9]. The systematic
review of the literature methodology
follows five-steps which includes: (i)
problem definition; (ii) selection of
journals; (iii) selection of studies; (iv)
critical evaluation; and (v) synthesis ([15];
[9]; [12] and [16]). First, problem definition,
it is a delimitation of the subject area or
topic. The aim of the systematic review in
our project is to understand development
of dry port concept. We performed this
systematic review evaluations three times
by two researches. We have assessed the
differences detected in the results of the
two researches, and the final list of chosen
articles was created. Figure 1 presents the
varied phases assumed to get the finishing
list.

( Results after first round of review search term: dry port )

mm-

Sator Sciencedirect Scopus Googhe scholar
=92 127 =167 338 B=1 418 = 1000

Tkl
o~ 261 881

| Elimination of duplicste artiches m= 5131 |

|| Inclusion and exchision eriteria final listn= 109 |

Figure 1. The Systematic Review Steps in Dry
Port Research

The keyword was used as selection
criteria for the ‘title’, ‘keywords’, and
‘abstract’ fields in each paper. Types of
documents included in the search were
‘articles’ and ‘reviews’, as results we have
found a total of 261 881 articles and
reviews. After duplicates were removed,
the abstracts and metadata of all papers
were independently analyzed by two
researchers oriented to select only papers
whose research questions and results were
directly related to our aim, as results we
have found a total of 5331 articles. Then,
an analysis of the articles was performed
according to inclusion and exclusion
criteria. The following inclusion criteria
were utilized: (i) the identification of the
term ‘dry port’ in the title, abstract or article
body; (ii) the existence of a comprehensive
view, i.e. studies which considered dry
ports as an infrastructure, addressing
aspects such as congestion in seaports and
multimodal transport infrastructure and
(iii) studies that directly considered, or were
indirectly applied, to maritime transport
of containerized cargo in multimodal
transport networks. The exclusion criteria
were studies focusing exclusively on air
transport, tramp shipping, break bulk
cargo, passenger terminals, road transport,
fishing and roll-on/roll-off cargo and those
aimed specifically at operations in seaports
(berth allocation and quay crane scheduling
problems), as results we have found a total
of 109 articles. Once grouping the studies,
it was feasible to recognize the involvement
of every paper to this area under discussion
with recognizing the papers which
illustrated dry port development. These
articles were examined in additional
aspect, intending to illustrate the problem
studied, express their decision level and
identify their geographical location. At this
stage, the aim was to present the different
problems studied in this area at decision
level and identify location of each study.
Finally, for the data synthesis stage, an
aggregative approach was employed in
order to summarize findings of the reviewed
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studies. Such aggregative approach relies
heavily on the researcher’s subjective
interpretation about the reviewed papers
[17]. We have used journals in Maritime
Economics and Logistics; in Transportation
Economics; in Transport Geography and in
Maritime Policy and Management (Table 1).

performance and development. The
necessity to deal with colossal volumes
of containers traffic and the insufficiency
of land in the seaport area pose serious
challenges for operators to provide
effective services. Seaports should be
reviewed through the domestic cargo

Table 1. Presents The Major Journals Used in Our Study

Journals Number of articles

Maritime Economics and Logistics 9
Research in Transportation Economics 6
Journal of Transport Geography 5
Maritime Policy and Management 4
World Review of Intermodal Transportation Research 3
Logistics Technology 3
Transportation Research Part E: Logistics and Transportation Review 2
Other journals (one article each) 45
Conferences 32

Total 109

The results of this aggregative approach
include decision levels and geographical
location perspective all over the years.

2.2. Overview of Research on Dry Port
Concept

In this section, results from the
systematic literature review are presented.
In particular, this section provides a general
summary of the researches on dry port
concept and suggests a classification for
dry port studies based in decision level
treated chronological and geographical
location of each study. Therefore in the
following, we present studies on dry ports
in the containerized goods transportation
process presented in the literature on this
theme.

2.2.1. Dry Port Concept and Role in
Multimodal Transport

This Section starts by recalling the
relevant role and evolution of the dry port
in multimodal transport. In particular, the
dry port concept is presented, highlighted
the particular advantages for seaport

transport networks [18]. It is quite natural
to master the seaport development which
becomes more and more interesting and
more complex to manage [19]. Increase
in the flow of containers subsequently
increases congestion in seaports. For some
seaports, the feeblest link in the multimodal
transport is the storage space. In addition,
delays and transportation costs increase
proportionally with increase of congested
roads and inadequate rail links [7]. In
recent years, suggestions for new ports and
terminals to offer solutions to the seaport
space problems have become a well-known
element of the maritime context [20].
Dry ports should become new client for
seaports, which will assist to reduce costs
and capitalize on the added value of the
whole multimodal transport [21]. Dry ports
are predictable to progress the performance
of seaports. Hence, the idea of creating dry
port is to mitigate seaport congestion [22].
Cullinane and Wilmsmeier [23] stated
that it is required to distinguish between
“growth” and “structural transformation”.
The authors founded that we necessitate
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a way to enlarge the seaport life cycle, in
order to meet the rising demand for ship-
owners based on Vermon [24] theory of
product life cycle and following Schaetzl
[25] arguments. The concept of dry port
becomes anew solution to solve the problem
of space in seaport areas [26]. We were able
to find different nominations employed for
inland port, as “Inland Port Advanced Port,
Inland Freight Terminal, Intermodal Freight
Station, and Inland Clearance Depot”.
Sometimes different terms are used for the
same facilities or the same term is used
for different infrastructures [27]. Earlier
research by Slack [28] on the interior
centers demonstrates the value of their
improvement for multimodal transport.
Later in his research, Slack [29] highlights
the role of the inland part in reducing
the environmental effects of multimodal
transport. Notteboom and Rodrigue [1]
examine how the inland ports participate in
organizing the regional freight distribution.
They referred to mention the number of
services participated by the inland ports.
They studied the inland port as regional
parts of distribution of goods. For Rodrigue
et al. [30], there is no perfect agreement on
how these inland ports must be labeled with
terms such as dry ports. Regarding the dry
port concept, anumerous studies in relation
to this concept have been published. The
first mentioning of dry ports in academic
literature goes back to 1986 [31]. Beresford
and Dubey [32] employed a definition that
corresponds to the definition of an Inland
Clearance Depot. The definition of authors
[32]isvery close to the property and specific
services, including customs, but no refers to
any link to a seaport. For, the same authors
[32] stated that dry ports in the beginning
discussion were commonly developed from
land to sea. An interesting study by [33]: A
dry port have to be element of a multiparty
system where the essential infrastructure
(roads, railways) is present, maintenance
is guaranteed and the legislative system,
the regulatory institutional are considered
to optimize the contribution of both the

public and private sector. Leveque and
Roso [34], Based on proceeding investigate
on seaports using the concept of dry port,
the following definition was produced
by Leveque and Roso [34] a dry port is
an interior multimodal terminal directly
linked to the seaport for different transport
capacity, where clients be able to pick
up their containers leave as if it was in a
seaport. Roso [35] examined the dry port
concept from an environmental perspective.
A model of a transportation system, with
or without a dry port is produced and the
simulation results evaluated. Roso [36] has
analyzed prior studies on the concept of
the dry port. She evaluated the existing dry
ports in the world which include the term
“dry port” in their name. She tried to clarify
the concept by showing irregularities or
probable conformities between theory
and practice. Also, Roso and Lumsden [37]
analyzed the concept by comparing the
physical flows and administrative activities
at the seaport regarding transport time
with and without a dry port. Basically,
four functions should be in cargo terminal:
(1) the cargo transport; (2) the storage
of goods; (3) delivery and (4) manage
logistics flow [29]. In addition to all the
services cited above, functions such as
maintenance of containers, clearance and
other added value services should be in
a dry port according to client’s requests
[38]. Therefore, the concept of dry port can
assist to recognize less destructive means
of transfer for the environment, mitigate
congestion in seaports cities, handle goods
in efficlent manner as in seaports and
provide developed logistics solutions for
shippers in the hinterland [38]. Also, Roso
and Lumsden [39] presented a number
of qualitative criteria for the variety of
services in the dry ports. Cullinane et al.
[40] highlight the varied range of possible
dry port scenarios, with the ‘extended gate’
form emerging as the vital appearance of
the dry port concept. There are diverse
types of dry ports depending on their
location. Woxenius et al. [27] and Roso
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et al. [38] classified the diverse dry ports
following to their services and their location
from the seaport. There are three different
definitions for different types of dry ports
(Figure 2): (1) distant dry port: its located
500 kilometers or more from the seaport
[41]. The major gain of this dry port is the
aptitude to transport over long distances.
In this case, rail is cheaper than road
transport mode. Some profits relate to the
modal transfer from road to rail is reduce
congestion and environmental impacts. (2)
Close dry port: it's located near the seaport
at less than 100 km distance [41]. This
dry port presents a larger storage space
to seaports. It proposes a consolidation
for road transportation to and from the
seaport. (3) midrange dry port: it's located
between the close and distant dry ports.
The distance from the seaport is about 100-
500 km [41]. All other benefits are similar
to distant dry port.

b)
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Dry part
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Seaport Inhsd wtesmodal tenamal ~ Road

@
Stippens Rail Gity

Figure 2. Dry ports types (Roso et al, 2009)

2.2.2. Classification Results of Dry Port
Studies

Regarding the content of the articles,
the first dimension corresponds to studies
whose main goal was decision level in dry
port concept and which can be classified
in accordance with different planning and
decision levels: long term or strategic level,
midterm or tactical level, and short-term
or operational level. A first main example
of strategic level issue for the multimodal
transport is represented by the location
of one or more dry ports. For tactical level
an example is related of infrastructure
development in dry port. Finally, regarding
operational level an example is operations

optimization. The second dimension includes
studies that investigate the development of
dry port in different countries and continents.
Therefore, different types of dry ports were
developed in different regions. We treat
papers concerning different dry port types
from a geographical perspective. Indeed, we
have classified these papers by continent and
by country. We present contributions in the
literature (Table 2) dealing with the purpose
of our systematic review.

We consider different planning and
decision levels: long term or strategic
decisions, midterm or tactical planning, and
short-term or operational level, different
geographic  regions in  chronological
perspective. We will analyze and discuss the
distribution of collected research regarding
developing decisional level; developing
geographical level and development dry ports
research over the years.

3. Results and Discussion

The development of multimodal transport
and developing logistics performance are key
questions for countries that desire to become
more competitive in the international geo-
economic level. Good infrastructure, capable
to rationalize trade and represent added
guarantee of success for international trade.
However, the lack of space within the seaport
area, which is essential both for the transfer of
containers and for the creation of high value
added integrated logistics operations, obliges
the seaport authority to search away beyond
the seaport limit to find new areas at the
service of the seaport logistical requirements
[65]. Dry port concept has got more attention
inthelastdecade regarding thisimportantrole
in multimodal transport. It can be considered
as the most important factor in maritime
transport performance. We can clearly see the
quantitative evolution of researches in the last
years as shown in Figure 3.

3.1. Decision Level Used in Dry Port
Researches

The strategic level takes action to a long-
term approach (10 years and over). At this
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Table 2. Presents Dry Port Concept with Different Geographic Region and Decision Level

Authors Years Country Continent Level Problems
Ambrosino and . .
Sciomachen [2] 2014 Italy Europe Strategic Dry ports location problem
Andersson and Roso [42] 2016 - - Tactical Dry ports: value-added

services
Finland- . Development of seaport-
Bask et al. [43] 2014 Sweden Europe Strategic dry port dyads
Benabbou et al. [44] 2012 Morocco Africa Operational Har}dhﬂg eq.ulpment
assignment in dry port
Beresford et al. [45] 2012 China Asia Strategic Dry port development.
Black et al. [46] 2013 Myanmar Asia Strategic Dry port evaluation
E:;)]alllm and Gattorna 2009 Italy Europe Strategic Dry port development
Cezar-Gabriel and . . .
Sebastian [48] 2012 - - Operational | Dry port operations risks
[Ci);]ng and Notteboom 2012 China Asia Strategic Dry ports location
Changetal. [50] 2015 China Asia Strategic Dry port location
. Dry port International
Chang-zheng [51] 2011 Tactical collaboration
Chen and Wang [52] 2012 China Asia Strategic Dry po.rt SWOT-PEST
Analysis
Cronje etal. [53] 2009 | South Africa Africa Tactical Dry port infrastructure
Crainic et al. [54] 2013 Italy Europe Operational | Dry port optimization
Crainic et al. [55] 2015 Italy Europe Operational Dry port based freight

distribution planning

Cullinane and [23] Dry port contribution to

Wilmsmeier 2011 ) i Strategic the extension of seaport
Cullinane et al. [40] 2012 - - Strategic Dry port concept
Do etal. [56] 2011 Indochina Asia Strategic Dry port development
Dungore and Joshi [57] 2014 India Asia Tactical Dry port infrastructure
Fang et al. [58] 2012 - - Strategic Dry Port location
Fechner [59] 2012 Poland Europe Strategic Dry Port Development
Feng et al. [60] 2013 Taiwan Asia Operational | Dry Port optimization
Fengshan [61] 2013 China Asia Strategic Dryf’ort developmentin
Zhejiang
Flamig and Hesse [62] 2011 Germany Europe Strategic Dry portin the co.nte).(t of
seaports regionalization
Frost [63] 2010 Canada America Strategic Dry port in sustainable
development
Gancheva [64] 2012 Bulgaria Europe Strategic Dry ports development
Great
o Europe- .
Garnwa et al. [65] 2009 Britain- Africa Strategic Dry ports development
Nigeria
Gonzalez Sanchez etal. 2015 Spain Europe Strategic Dry Port location

[66]
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Table 2. Presents Dry Port Concept with Different Geographic Region and Decision Level (Cont’)

Authors Years Country Continent Level Problems
Hamalainen [67] 2007 Finland Europe Tactical Dry port concept
l[-lg;gr]alambldes and Gujar 2012 India Asia Strategic Dry port sector of India
l[-lg;r]alambldes and Gujar 2011 India Asia Strategic Dry ports development
Henttu [70] 2010 Finland Europe Strategic Dry.Port financial and

environmental Impacts
Henttu and Hilmola [71] 2011 Finland Europe Strategic Dry.Port financial and
environmental Impacts
Henttu et al. [72] 2011 Finland Europe Strategic Dry port Optimization
transport costs
l[-l7ugs]eyn11 and Hamidov 2014 Azerbaijan Asia Strategic Dry port location
lannone [74] 2013 - - Strategic Dry ports concept
Jarzemskis and ) i .
Vasiliauskas [26] 2007 Strategic Dry port concept
Jeevan etal. [75] 2015 Malaysia Asia Strategic Dry ports development
Jing-wen [76] 2013 China Asia Strategic Dry Portrole
Juan [77] 2010 China Asia Strategic Dry port development
Ka [78] 2011 China Asia Strategic Dry port location
Korovyakovsky and . .
Panova [79] 2011 Russia Europe Strategic Dry port concept
Dry port effects in
Lattila et al. [80] 2013 Finland Europe Tactical transportation costs and
CO 2 emissions.
Leveque and Roso [34] 2002 - - Strategic Dry port concept
Li and Jiang [81] 2014 China Asia Strategic Dry Port Performance
Lietal. [82] 2011 China Asia Strategic Dry port location
Lietal. [83] 2013 Taiwan Asia Strategic Dry port Location
Lietal. [84] 2015 China Asia Strategic Dry port development
Lovric et al. [85] 2013 Croatia Europe Strategic Dry port development
Lv and Li [86] 2009 China Asia Strategic Dry port location
Makkhongkaew et al. [87] | 2015 Thailand Asia Tactical Dry port performance
Mingjian [88] 2011 China Asia Strategic Dry port development
Mlinaric et al. [89] 2011 Croatia Europe Strategic Dry port system transport
network
Monios and Wilmsmeier . Dry port and offshore
[90] 2012 Scotland Europe Strategic Jogistics hubs
Myagmarsure and Deng . . .
[91] 2015 Mongolia Asia Strategic Dry port development
. . - - Dry ports in export of
Ng and Gujar [92] 2008 India Asia Strategic
cargo
. . . . Dry ports competitive
Ng and Gujar [93] 2009 India Asia Tactical structure of the industry
Ng et al. [94] 2013 Brazil America Tactical Dry port role
Nunez et al. [95] 2014 Spain Europe Strategic Dry port location
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Table 2. Presents Dry Port Concept with Different Geographic Region and Decision Level (Cont’)

Authors Years Country Continent Level Problems
Onwuegbuchunam and I . . .
Ekwenna [96] 2008 Nigeria Africa Strategic Dry port selection
Padilha and Ng [97] 2012 Brazil America Strategic dry ports spatial evolution
Peng [98] 2010 China Asia Strategic Dry Port construction
Qiu etal. [99] 2014 - - Operational Dryport Optimal storage

pricing
Qiuetal. [100] 2015 - - Tactical Dry port operations
Rahimi etal. [101] 2008 USA America Strategic Dry port location
Regmi [102] 2012 Laos Asia Strategic Dry port development
Regmi and Hanaoka [103] | 2012 | China, Korea Asia Operational | Dry port infrastructure
Fle(ﬁ]r and Hamalainen 2007 Russia Europe Tactical dry ports logistics railway
. Europe-
Rodrigue and notteboom 2012 North Europe— Tactical dry ports development
[105] . America
America
Rosa and Roscelli [106] 2009 Italy Europe Strategic Dry port development
Roso [107] 2006 - - Strategic dry port inland access
Roso [108] 2007 - - Strategic Dry port concept
Roso [109] 2008 Australia Australia Strategic Dry port location
Roso [110] 2009 Sweden Europe Strategic dry port concept
Roso [111] 2009 Australia Australia Strategic Dry port location
Roso [112] 2011 - - Strategic Dry port concept
Roso [113] 2013 Australia Australia Strategic Dry port development
Europe- .
Roso and Lumsden [37] 2009 | Sweden-USA . Strategic Dry port concept
America
Roso and Lumsden [114] 2009 Sweden Europe Strategic Dry port concept
Tanzania- Africa-
Roso et al. [38] 2009 USA- America- Strategic Dry port concept
Australia Australia
USA- America- Dry port operational and
Roso etal. [115] 2015 Australia- Australia- | Operational Y e p .
logistical dynamics
Sweden Europe
Rostom et al. [116] 2015 Syria Asia Strategic Dry port location
Dry port functionality
Rozic and Rogic [117] 2013 Croatia Europe Tactical of distribution logistics
centers
. . . Dry port transport
Rozic etal. [118] 2011 Croatia Europe Strategic
network
Saeed [119] 2009 Pakistan Asia Strategic Dry port empirical study
Sanchez et al. [120] 2006 Spain Europe Operational dry port capacity
assessment
Soehodho etal. [121] 2009 Indonesia Asia Tactical Dry port development
Tan [122] 2007 Singapore Asia Strategic Dry port development
Timukhina et al. [123] 2008 F}l{rllllssr;cal- Europe Operational | Dry Port Services
A
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Table 2. Presents Dry Port Concept with Different Geographic Region and Decision Level (Cont’)

Authors Years Country Continent Level Problems
Ting-jun [124] 2009 China Asia Strategic Dry port development
UNCTAD [125] 1991 - - Strategic Dry Port Management
Van den Berg and De . . Dry port Implementation
Langen [126] 2011 Spain Europe Tactical strategy
Van der Horst and De 2008 | Netherlands Europe Tactical Dry port coordination with
Langen [127] seaports
Veenstraa et al. [128] 2012 Netherlands Europe Strategic Dry port concept
Wang and Wang [129] 2010 China Asia Strategic Dry port development
Wang and Wang [130] 2010 Taiwan Asia Strategic Dry port location
Wang and Wei [131] 2008 China Asia Strategic Dry port location
Wang et al. [132] 2009 China Asia Strategic Dry port location
Wei et al. [133] 2010 - - Strategic | Dry portlocation

Kenya-
Werikhe and Jin [134] 2015 Tanzania- Africa-Asia Strategic Dry Port development
China
Woxenius et al. [27] 2004 - - Strategic Dry port concept
E{f;l;])mg and Zheng 2012 - - Strategic Dry port construction
Zeng et al. [136] 2013 China Asia Strategic Dry port development
Zhangetal. [137] 2011 China Asia Strategic dry port harbor
cooperation
Zhaomin [138] 2008 China Asia Strategic Dry port location
Zhen [139] 2012 China Asia Strategic Dry port construction
Zhifang [140] 2010 China Asia Operational Dry port customs
clearance
Zhi-ping [141] 2011 China Asia Strategic Dry port development
Zhong etal. [142] 2009 China Asia Strategic Dry port location
Zuo et al. [143] 2013 ; - Strategic | DY Portoperation
management

level, political leaders describe transport
policy, area served, resources available,
etc. The tactical level is element instead in a
medium term vision (5 to 10 years). This is to

define the role of the dry port. At this level, it
details the modes of transport, type of services
offered, etc. The operational level is intended
to develop all the appropriate operational
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Figure 3. Chronologic Development of Dry Port Researches
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equipments. At this level, it is important to
execute dry port services in the most efficient
way possible.

Table 3. Dry Port Researches Used Decision Level

3.2. Geographic Location in Dry Port
Researches

This section includes studies that
investigate the development of dry port in

Decision 1986- 1991- 1996- 2001- 2006- 2011- Total
level 1990 1995 2000 2005 2010 2015

Strategic 1 1 0 2 30 49 83
level

Tactical level 0 0 0 0 6 10 16
Operational 0 0 0 0 3 8 11
level

Compared to the major number of
papers in this study, the number of papers
in which tactical and operational decision
level were identified as insignificant (Table
3). They were accounted for only 12% of
papers for tactical level and 10% of papers
for operational level. However, papers on
strategic level were accounted for 78%
(Figure 4).

—

Tactical
12%

Figure 4. Decision level in Dry Port Researches

We can notice that dry port studies were
in the beginning phase at the present time.
Hence, the importance accrued in our study
for this potential topic. The main goal of this
paper is to discuss the strategic role of the
dry port like promoting the development of
asub regional corridor through the storage,
handling containers and customs clearance,
etc. Increase the economic dynamics and
competitiveness of the central regions. Also,
promote rail transport of containers and
set up a major logistics platform to reduce
distances and to save money in trade with
the countries of the sub region. In future,
we can develop more researches regarding
tactical and operational decision level to
contribute in maturity of this research field.

0#';;:‘:‘"‘7/1

different countries and continents. There is
notadry port solution that suits all needs in
all geographic regions. Therefore, different
dry ports types were developed in different
regions and countries. We collected papers
concerning different dry ports types from
a geographic perspective. Indeed, we have
classified these papers by continent and by
country. Table 4 shows the results of the

investigation into geographic data used in
dry port research. Papers included used a
specific geographical region to deal with
dry port researches and others grouped
alone without geographic specification.
The investigation on dry port
development across the world provides,
overall, important evidences about the
lack of studies in Africa (3%), America
(4%) and Australia (3%). Regarding
studies in Asia (42%) and Europe (29%),
as per our analyze Asia and Europe have
a considerable containers flow which
intensify the congestion problems in their
seaports. In a strategically point of view,
Logistics agglomerations are often set
up close to one another, because they are
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attracted by the similar location aspects
such as the proximity of markets and the
accessibility of multimodal transport and
support infrastructures. The geographical
focus of logistics agglomerations in turn,
generates interactions and economies of
scale, which make the selected location
even extra important and support focus
of distribution businesses in an exacting

global supply chains and tactic organization
focusing on the export have been great
powers determining current dry ports
distribution. Once maritime transport
networks and seaport operations were
better integrated, especially through the
relationship between maritime transport
and seaport operations, inland transport
became the evident focal point and the dry

Table 4. Geographic Location Studied in Dry Port Research

Continent 1986- 1991- 1996- 2001- 2006- 2011- Total
1990 1995 2000 2005 2010 2015

Europe 0 0 0 0 10 22 32

Asia 0 0 0 0 16 29 45

Africa 0 0 0 0 3 2 5

America 0 0 0 0 3 3 6

Australia 0 0 0 0 5 1 6

Studies without

geographic 1 1 0 2 4 12 20

specification

region [65]. Hinterland progress improves
the location of logistics agglomerations in
seaports and dry ports and along the regions
between seaports and dry ports. We suggest
producing more researches with tactical
and operational aspect in order to develop
dry ports services in these regions. We can
notice that the most percentage of dry port

geographic _\
specification
19% Australia
s% 0 W
Europe
29%

port became a basic element of this policy
in Asia.

We analyze also Asian and European
dry port development in countries of these
continents. First, Asian country opted for
its own projects of dry port development.
Figure 5 reflect percentage of studies in
each country. China has investigated with

Africa

3%
America
4%

Figure 5. Geographic Location in Dry Port Researches

researches include a geographic aspect
in their studies as we found just 19% of
studies without a geographic specification.
We can justify this geographic focus by the
fact that this field is in its starting phase
and we consider the geographic aspect as
a strategic problem. Furthermore, Asian

a large number of studies (58%) in dry
port development, followed by India with
9%, Taiwan with 7% and other countries
with 3% or 2%. This high consideration
of this potential field comes from the
competitive environment and the huge
containers exchange with international
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seaports. China is a very large country and
has an important intra-regional seaport
competition. Creating dry port became a
decisive solution in logistics management
as a consequence.

a transport geography relating to modal
accessibility and competence, market role
and strength, the regulatory framework
and governance [65].

There are many factors that manipulate
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Figure 6. Dry Port Studies in Asian Countries

Regarding European countries opted for
its own projects of dry port development.
Figure 6 reflects percentage of studies in
each country. Finland has investigated
with a large number of studies (23%),
followed by Italy with 16%, Croatia with
13%, Sweden, Russia, Spain with 10%
and other countries with 6% or 3%. The
development of dry ports can be seen as
a cycle in the ongoing development of
containerization and multimodal transport.
The geographical characteristics related
to modal accessibility and the ability
of regional inland access is essential in
determining this development. Therefore,
there is no unique strategy in terms of
modal choices, as the regional consequence
is basic in Europe countries. Every dry
port is the result of the considerations of

Germany Poland

3%
Bulgaria

smn - /I”ﬂ

10%

Russia
10%

Figure 7. Dry Port Studies in European Countries

the realization of a dry port. In the first
position, the capacity problems in the
seaport and appropriate infrastructure
connectivity ([38]; [109] and [105]),
appropriate location for the dry port that
offer environmental values ([109] and
[23]) and this will be partially stated by
geographical properties of the country.
Finally, there must be the finance existing
to construct the dry port.

As per our study and from a closer look
at the distribution of dry port studies at
the decision, geographic and chronologic
level provides interesting analyze about the
detailed trends of studies. The evolution
of the dry port concept reveals that fields
is in the beginning phase and needs more
qualitative and quantitative researches
in order to reach the maturity phase. As

Scotland
3%
inland
23%

Croatia
13%
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presented by previous dry port studies
had been strongest after the year 2005
with a focus on the strategic level and a
concentration in Asia.

4. Conclusion

The rising spotlight on dry ports
is indicative of multimodal transport
progress. Dry ports are progressively
changing inland side to deal with capacity
and efficiency issues in the seaports. The
major causes of dry ports construction
are density of freight distribution, the
augmented focus on multimodal transport
infrastructures and capacity problems. The
massive volumes of containers in networks,
through a focus of cargo on a limited
space in seaports, have also generated
conditions for dry ports. The construction
of huge logistics infrastructures creates
novel defy in the relations between
seaports and dry ports. The performance
of seaports is powerfully interlinked with
the progress and performance of related
inland infrastructures that provide quick
access to containers in the hinterland.
This study has an added value to a better
understanding of dry port concept through
a detailed description of its evolution
stages in the literature. We presented
previous researches on dry ports. Then
we analyzed the results. A systematic
review was proposed for analyzing dry port
development from decision, geographical
and chronological level. We conclude that
studies had been strongest after the year
2005 with a focus on the strategic level and
a concentration in Asia. For future research,
we would focus on the operational and
tactical level, and provide more studies in
different regions of the world.
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Abstract

Dry port-seaport services are key elements of a multimodal transport. They represent the needed
infrastructure for its development. In this case, evaluating and improving their performance is
necessary to achieve international competitiveness. The purpose of this paper is to develop a
new model of performance measurement for the dry port-seaport system. To this aim, we have
consolidated available researches and existing studies in order to identify and develop our proposed
model framework. In this paper, a multi-criteria hierarchical model framework using MACBETH for
dry port-seaport system has been developed. This framework can be used by managers at different
levels of the system. The proposed model has been developed by exploring measurement gaps in
multimodal transport field and by discovering prospective options from this area. The results and
the methodology are practical. We obtain the global performance level of our involved system using
our methodology, which can help managers in taken decisions and increase global performance of
this system.

Keywords: Dry port, Seaport, Multimodal Transport, Performance Measurement, Multi-Criteria Approach

Anahtar Performans Gostergeleri Degerlendirme ve Kara Limam - Deniz Limam
Sistemi Performans Ol¢iimii: Cok Kriterli Yaklasim

Oz

Kara limant hizmetleri ok modlu tasimaciligin temel unsurlarindandir: Gelisim icin gerekli olan altyapiyt
olusturmaktadirlar: Bu sebeple, uluslararast rekabet basanisina ulasabilmek icin performanslarinin
degerlendirmesi ve iyilestirmesi gerekmektedir: Bu ¢alismanin amact kara limant sistemleri icin yeni
bir performans élctim modeli gelistirmektir: Bu amag dogrultusunda, model gercevesini belirlemek ve
gelistirmek amaciyla mevcut ¢alisma ve arastirmalardan yararlamilmistir: Bu ¢alismada, kara liman
sistemleriicin MACBETH kullanilarak ¢ok kriterli hiyerarsik bir model gercevesi gelistirilmistir: Bu cergeve
farkli seviyedeki miidtirler tarafindan kullanilabilecektir: Onerilen model gok modlu tasimacilik alaninda
performans degerlendirme bosluklarini ve ileriye déntik muhtemel secenekleri 6ngorerek gelistirilmistir:
Sonuglarve metodoloji uygulanabilirdir: Karar vermedeyéneticilere yardimci olabilen ve sistemin kiiresel
performansini ytikselten bu metodoloji kullanilarak kiiresel performans seviyesini elde etmis oluruz.

Anahtar kelimeler: Kara limani, Deniz limani, Cok modlu tasimacilik, Performans Degerlendirme, Cok Kriterli Yaklasim
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1. Introduction

In a worldwide economy where there
is a significant competitive and dynamic
environment, dry port-seaport system
management is essential to help increase
multimodal transportation effectiveness.
Hence, the efforts made to manage and
improve the effectiveness and efficiency
of the dry port-seaport system are
critical in order to remain competitive
on international trade which is becoming
more global, and where competition is
getting tougher and tougher. Dry port-
seaport dyads are a complex system. They
are composed of different parties, dealing
with different activities and offering a
large variety of services. Today the rise
of containerization flow in multimodal
transportation require the integration of
logistics strategies into the seaport industry
in order to stay competitive. Multimodal
transportation plays an important role in
global supply chains [1]. To ensure efficient
container transfers, the capacity of seaports
is one central dimension of their overall
function as transport nodes. For this, it is
important to optimize seaport management
in order to accelerate and reduce the cost of
containers moving [2].

That is why, over the last three decades,
there has been a rising quantity of both
theoretical and practical works on the
seaport performance measurement and
benchmarking[3],butworksonthedryport-
seaport system performance measurement
are very rare. However, academic literature
on seaport performance identifies the
seaport hinterland as a strategic base of
logistics activities and the main factor that
influence the seaport performance [4]; [5].
Notteboom [6] and Van Klink and van den
Berg [7] indicates that many seaports and
shipping companies vertically integrate
to control the hinterland. Seaports today
compete not only in terms of efficiency and
transshipment tariffs, but also in terms of
the quality of services offered, such as speed
and reliability of deliveries to customers
[8]. Bichou [3] proposes an integrative

framework to seaport performance by
conceptualizing seaports from a logistics
and supply chain management approach.
Indeed many shipping companies consider
land logistics as the most vital area to
minimize costs. Also, Hayuth [9] observes
the vertical increase of shipping companies
to manage the logistics and supply chain. He
notes that one of the results of this behavior
is that the seaport choice is increasingly
determined by factors such as multimodal
infrastructure on the land side. Similarly,
Heaveretal. [10] reports that many shipping
companies also control the seaport’s
hinterland. Accordingly, efficiency of inland
transport and hinterland connection has
become a significant factor in a seaport’s
potential future to evaluate seaport
competitiveness [11]. As a consequence, it
is widely accepted that seaport’s hinterland
is one of the most important concepts in the
shipping industry, in that various economic
activities such as logistics value-adding,
multimodal transports and maintenance. In
the past, seaports, for instance, functioned
as a gateway for loading and unloading
but currently seaports have to perform a
variety of roles such as a transfer system,
a storage system and inland terminals
[12]. Dry ports are one type of inland
terminals and they have been playing a
significant role in the expansion capacity of
seaports [13]. Hence, the need to measure
dry port-seaport performance. The
traditional seaport performance measures
focus on sea access rather than land-side
connections, and there is a need for better
measurement of the global system (dry
port-seaport system). Cohen and Roussel
[14] provide the following definition of
performance measurement: “Performance
measurement refers to the indicators of the
work performed and the results achieved
in an activity, process or organizational
unit”. Performance evaluation plays an
important role in all areas of business
management, both in private and public
sectors, because it explains how much and
how organizations have reached their goals
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besides providing subsidies about how
they can promote improvements ([15];
[16]). Forslund [17] defines the steps of
performance management as follows: set
objectives and strategies; define metrics;
set targets; measure; analyze; evaluate; and
then act to improve the process.

At present, most of the studies of dry
port and seaport focus on the location of
dry port, but there are little researches
on performance evaluation of the global
system. In this paper, we bridge this gap;
we present a global approach to evaluate
performance of the dry port-seaport
system.

This paper is organized as follows: a
literature review of the different approaches
and methods of performance measurement

in section 2. The dry port-seaport process
description is presented in section 3.
Section 4, performance will be devoted
to indicators identification, analysis and
assessment using MACBETH approach.
Finally, conclusion is presented in Section 5.

2. Literature Review

Performance  measurement  plays
an important role in the development
of dry port-seaport system. Dyson [18]
claims, performance measurements
plays an essential role in evaluating
productivity, because, it can define not
only the current state of the system but
also its future. Performance measurement
helps to move the system in the desired
direction through the effect exerted by

Table 1. Gives an Overview of Some Methods Used in Performance Measurement.

Methods and Models

Authors

Data Envelopment Analysis (DEA)

Diaz-Hernandez et al. [19]

Talley et al. [20]

Wan etal. [21]

Hung et al. [22]

Wu and Goh [23]

Cullinane et al. [24]

Valentine and Gray [25]

Tongzon [26]

Stochastic frontier analysis (SFA)

Juand Liu [27]

Suarez-Aleman et al. [28]

Cullinane and Song [29]

Estache et al. [30]

Chang and Tovar [31]

Cheon etal. [32]

Estache etal. [33]

Free Disposal Hull (FDH)

Lu [34]

Cullinane et al. [35]

Wang et al. [36]

Technique for order performance by similarity to
ideal solution (TOPSIS)

Celik et al. [37]

Preference ranking organization method for
enrichment evaluation (PROMETHEE)

Castillo-Manzano et al. [38]

Measuring Attractiveness by a Categorical Based
Evaluation Technique (MACBETH)

Madeira et al. [39]

Analytic Hierarchy Process (AHP)

Li and Jiang [40]

Kunadhamraks and Hanaoka [41]
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the behavioral responses towards these
performance measures that exist within the
system. There are several models available
in the literature dealing with seaport
performance. Table 1; gives an overview
of some methods used in performance
measurement in different area. As can be
seen from the literature, studies on dry port-
seaport system performances using multi-
criteria method are poorly considered. We
can find one article [40] in literature that
discusses the global system performance
dry port-seaport. Authors evaluate the
cooperation performance between seaports
and dry ports. The previous performance
evaluation on literature has evaluated the
seaport performance and partly neglected
the dry port-seaport system performance.
To bridge this gap, we will present a novel
approach and new model framework
using multi-criteria method to evaluate
performance of the dry port-seaport system
in order to have a global overview of the
global performance level.

3. Process Description

Within the seaport hinterland, dry ports
have become more and more identified as
a means for improving seaport capacity,
facilitating intermodal transport and
increasing seaport’s hinterland. Dry ports
are proposed as nodal infrastructures
handling the same functions as the seaport.
Essentially, four functions take place in
cargo terminal: the cargo transfer, most
of time by unit between two modes; the
storage of goods awaiting treatment; and
delivery and control of logistics flow [42].
In addition to all the functions mentioned
above, services such as maintenance of
containers, clearance and other added
value services should exist in a dry port
according to customer needs [43]. When
containerization is bumming, seaports
often meet with lack of capacities for
containers storage areas. A dry port is a
port situated in the hinterland servicing
an industrial region connected with one
or several seaports by rail transport and

it offers specialized services between the
dry port and the transmarine destinations.
In general the dry port is container and
multimodal oriented and has all logistics
services, which is required for shipping
and forwarding agents in a seaport.
Usually extending the seaport areas by
satisfying docks and dam, new sea areas
resolve the space problem [44]. To stop
the sea area is very problematic in view
of environmental protection of coastal sea
land. The growing problem of transporting
goods to and from the seaport all the
way through the city, in addition to the
expensive costs of establishing novel
docks have created preconditions to set up
hinterland terminals or dry ports, which
almost can handle all of the seaport related
services [44]. The development of dry ports
is consequently a crucial instrument to
encourage sustainability and effectiveness
of maritime transport related transport
chains. To guarantee an effective dry
port there are two common objectives:
(1) consolidation of maritime goods
in multimodal short and long distance
transport flows and (2) assembling
and distribution of local, regional and
international transports. To reach these two
objectives, it is necessary for the terminal
to transmit out the following services:
Hinterland warehousing; Management of
container flows to different seaports based
on consolidation of individual container
flows; Expansion of rail transport; Offering
special- and extra services; Reduction of
transport costs; Increase in the firms of ship
owners and the seaport influence to ensure
the intensification of the transport chains
effectiveness [44]. Therefore, the concept
of dry port can help to identify less harmful
means of transfer for the environment,
relieve seaports cities from congestion,
handle goods in a more efficient manner as
in seaports and facilitate improved logistics
solutions for shippers in the hinterland of
the seaport in order to satisfy customers
[43].

As seen in Figure 1, after that the import
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containers have been unloaded from vessels
and placed in the marshalling area, they
are transferred to Load in the train. The
containers are transferred from the seaport
to dry port by rail connections. When
containers arrive at the dry port, dry port
agents proceed in discharging them. They
must be placed in storage areas until they
are needed for deliver to the final customer.

slots. Phase (5), containers delivery: dry
port administration notifies clients by
the arrivals of their containers in order
to deliver containers and complete the
administration procedure. In follow, Section
4 proposes the identification, analysis
and the assessment of dry port-seaport
performance.

Hinterland
U - / — —— ~
R ' AN ) 7 N
4 Seaport AN ' / Dry port \
/ A\ \
N ( Phase(n) Phase m Phase3) ) (( Phased) (\ Phase (5) )
/ [
i cnm_ai"e_“ Cont iners Conmi'_w“_ Containers ontalnen E
i loading in tra nsp!:rtaﬂ on dwcha_rglng " storage delivery :
\ seaport dry port j :
\'. / ' \ f
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Figurel. Seaports Connected to Dry Ports and Container Flows in This System
We can describe this process in five 4. Research Framework and
phases as follow: phase (1), containers Methodology
loading in seaport: consists on loading 4.1. Key Performance Indicators
containers already discharged from Identification

vessels, in order to transport them from
seaport to dry port via rail connection.
Phase (2), containers transportation:
consists of transporting containers via
rail connection from seaport to dry port.
Phase (3), containers discharging in dry
port: when containers arrived in dry port,
dry port workers precede in discharging
containers with special equipments in
order to transfer them to the storage area.
Phase (4), containers storage: dry port
workers moved containers in their specific

The common purposes of performance
management are to reduce cost and to
improve efficiency and effectiveness [45].
Therefore a series of indicators is needed
to properly assess the performance of the
dry port-seaport system. The performance
measurement process is made via
performance indicators [46]. Aperformance
indicator is a designation for a certain type
of performance measurement. Indicators
are used by companies or organizations
to help assess their internal performance
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or the performance of a particular activity
in which they are engaged [47]. Also,
key performance indicators are used for
improving processes performances. The
key performance indicators for the dry
port-seaport system integrate both the
operational and the financial indicators
as. The objective of our investigation is to
propose a novel framework of performance
measurement of our involved system.
There are a number of performance
indicators which are generally considered
decisive [48]. The identification of the
most common dry port-seaport system
key performance indicators was based on
(1) literature resources and (2) industrial
expert judgments. Primarily (1) We are
based in some literature references in
order to collect key performance indicators
([49]; [50]; [13]; [20]; [51]; [52]; [30]; [53];
[54]; [55]; [56]; [57]; [26]; [25]; [58]; [59];
[39]. Secondly (2) Regarding industrial
expert judgments an exploratory research,
individuals with different types of expertise
related to dry port, rail transport and
seaport were approached to collect key
performance indicators. Meyer and Booker
[60] define an expert as: someone who has
knowledge of an issue at an appropriate
level of details and who is capable of
communicating their knowledge. Expert
judgments are a routine and necessary part
of key performance indicators analysis. An
expert can be defined by their professional
standing, or by their performance. It
is generally true that most experts are
overconfident in their ability to estimate
quantities. The degree of overconfidence
is related to their cognitive style [61]. The
scale of conceptual understanding and
comprehension of the key performance
indicators varied highly between the
experts. Interviews were conducted during
different phases of the system process
(i.e. phasel experts chosen from seaport
field, phase 2 experts chosen from rail
transportation field ...). Different experts
might have a different viewpoint about
key performance indicators in dry port-

seaport system. The participants in our
brainstorming consisted of three panels of
experts, namely:

. Seaports panel (1). 11 Moroccan
seaport experts (Casablanca seaport) are
contacted to brainstorm with us in order to
collectand discuss seaportkey performance
indicators.

. Rail transportation panel (2).
6 Moroccan rail transportation experts
(ONCEF: office nationale des chemins de fer)
are contacted brainstorm with us in order
to collect and discuss rail transportation
key performance indicators.

. Dry port panel (3). 7 Moroccan dry
port experts are contacted brainstorm with
us in order to collect and discuss dry port
key performance indicators.

Data were collected using mail survey,
web survey, and field visits to (1) decrease
the cost of data collection, (2) decrease
any prejudice of using a single survey
methodology, and (3) develop the quality of
data by using a multi-survey methodology
[62].

A combination of interviews and
questionnaires were prepared for each
panel of experts, consisting of: An on-line
questionnaire was designed for seaport and
dry port managers in order to investigate
their perception of key performance
indicators. In some cases, surveys were
conducted and administered over the
telephone panels 1 and 3. Extensive
telephone and face to face open interviews
were used to get in touch with Panels 2. We
used open ended and structured questions
depending on the type of information
required. The acceptable response rate
(54%) is attributable to the good selection
of participants showing a direct curiosity
in the subject of investigation. The results
were considered acceptable given the
novel studied research. Therefore, key
performance indicators and data collection
involved brainstorming and focus group
activities conducted in the dry port-
seaport system with managers from
the organizations via interviews, phone
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Table 2. Presents Details in Each Panel of Experts.

Panels of Number of Number of Responses as Time and Interviewed
Experts Participants Responses Percentage Place Specifications
April, 2014; Ogi‘izttffs
Panel 1 11 6 55 Casablanca ) !
Seaport financial
p director...
June, 2014; Managers;
Panel 2 6 3 >0 ONCF traffic director
September, Operations
2014; director;
Panel 3 7 4 57 Casablanca Dry financial
port director...
Total 24 13 54

calls and E-mails in the five phases of our
studied system. Further, two focus groups
were organized in order to attain common
agreement along with all the system
members on the relative importance of the
different key performance indicators.

Initially, and based on the critical review
of literature, two families of indicators were
identified operational key performance
indicators family (OP), following five phases
(phase 1to phase5), each phase contains
a number of key performance indicators
category, and financial key performance
indicators family (FP) in all over the
system. Table 3 and 4 present the results
of this brainstorming, key performance
indicators in different phases in dry port-
seaport system process and financial key
performance indicators in general all over
the process.

As stated by Gunasekaran and
Tirtiroglu [63] “measures and metrics
are needed to test and reveal the viability
of strategies without which a clear
direction for improvement and realization
of goals would be highly difficult”. Yet,
“performance measurement continues
to present a challenge to operations
managers as well as researchers” [64].
The objective of this paper is to develop a
novel model as shown in Figure 2 in order
to obtain the performance level of dry port-
seaport system based on a multi-criteria
methodology using MACBETH tool. Our
modelisbased onascalefrom1to9 (1isthe

lowest performance level and 9 the highest
performance level). The fundamental idea
is to measure the performance of each
phase (which based on five phases) of the
system separately and to determine the
operational performance level then the
financial one, after that we come to finalize
by determining the global performance
level of the system. The determination of the
performance at each step is via predefined
fields depending on the nature of each
phase. The fields themselves even are
assessed on the basis of a set of indicators
compatible with each field. The data (D.)
collection of key performance indicators
uses a multi-methodological approach
based on surveys, reports and interviews
with staff members and operators, or even
through a few Delphi research rounds and
formulate. These data types will firstly
need to be determined and subsequently
used in the process maps to collect the
corresponding data for performance
category of each phases of operational and
financial family. Data collection is necessary
for suitable performance analysis and is
the key in decision-making. However, in
reality, due to a variety of reasons, accurate
data are not always gladly available or are
very difficult to obtain. The procedure
of data collection and analysis was very
demanding and time consuming when
conducted through extensive telephone
and face to face interviews. Parameters
provided by the private or public domain
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Table 3. Dry Port-Seaport System KPI’s in Different Phases of The Process.

starting operations by train

Phase KPI Category Key Performance Indicators Cl(()l;le
(1) Number of loading containers / hour 1PR1
Productivity (PR) (2) The mean time to load a train 1PR2
(3) The mean time of stops during
. . . 1PR3
containers loading / train
(1) Number of erroneously loading 1RI1
containers
(2) Number of unloading containers due
. 1RI2
to an incident
Reliability (RI)
(3) The mean time of waiting before 1RI3
(1) Container loading in starting operations by train
seaport (4) The mean time of equipment 1RI4
unavailability / train
(1) Number of human accident / year 1SC1
Security (SC)
(2) Number of cases of goods theft / year 1SC2
(1) Percentage of workers with over five
. 1WP1
years of experiences
Workers professionalism | (2) Number of training hours / worker 1WP2
(WP) (3) Absenteeism / worker 1WP3
(4) Number of error due to the human 1WP4
factor
(1) Number of train travel per day made /
. . 2TR1
possible maximum travel number
Traffic (TR)
(2) Number of container transported per
. . 2TR2
day per the maximum number of trains
s (50) (1) Number of theft cases / year 2S8C1
i ecurity
) Contam.er (2) Number of train accident / year 2SC2
transportation
(1) The mean time of train travel /
. . 2RI1
minimum travel duration
Reliability (RI) (2) Rate of trains unavailability 2RI2
(3) Number of times train stopping due to
) 2RI3
a technical problem
(1) Number of container discharged / 3PR1
hour
Productivity (PR)
(2) The mean time of loading operations
. 3PR2
/ train
(1) The mean time of stop in discharging 3RI1
(3) Container discharge operations
in dry port (2) Number of erroneously discharging 3RI2
container
Reliability (RI)
(3) Number of non discharged container
o 3RI3
due to an incident
(4) The mean time of waiting before 3R14
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Table 3. Dry Port-Seaport System KPI's in Different Phases of The Process.(Cont’)

equipment / customer

Phase KPI Category Key Performance Indicators le)l:ile
1) The mean time of non-availability of
y
. ) 3SC1
equipment by train
S ity (SC
ecurity (SC) (2) Number of human accident / year 3SC2
(3) Number of cases of goods theft / year 3SC3
(3) Container discharge in (1) Percentage of workers with over five 3WP1
dry port years of experiences
Work fessionali (2) Number of hours of training / worker 3WP2
orkers professionalism
(WP) (3) Percentage of absenteeism / worker 3WP3
(4) Number of errors due to the human 3WP4
factor
(1) Number of occupied slots per number
of available slots 4CP1
Capacity (CP)
(2) Lack of space per container / day 4CP2
(1) Rate of goods theft 4SC1
Security (SC) (2) Number of intrusion / year 4SC2
(3) Reliability of the monitoring system 4SC3
E?ntN;:;Eer of incorrect positioned 40R1
(4) Container storage
(2) Number of container non-available 40R2
directly
(3) Rate of compliance with segregation 40R3
Organization (OR) requirements
(4) Tbe mean time of equipment waiting / 4OR4
container
(5) Percentage of compliance with the
40R5
schedule workers
(6) Availability rate of equipment 40R6
(1) Number of container delivered per max scp1
capacity (per unit time)
. (2) The mean time of waiting per the mean
Capacity (CP) time of delivery (per customer) 5CP2
(3) The mean time of outage per
. . 5CP3
operations (per delivery)
(5) Container delivery to (1) Number of containers delivered by
customers 5RI1
error / year
(2) Number of containers no delivered
. . 5RI2
Reliability (R]) following an incident / year
(3) The mean time of waiting before SRI3
starting operations / client
(4) The mean time of non-availability of SR14
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Table 3. Dry Port-Seaport System KPI's in Different Phases of The Process.(Cont’)

Phase KPI Category Key Performance Indicators le)l;le
(1) Rate of compliance deliveries 50R1
schedule
(2) Rate of equipment availability 50R2

Organization (OR) (3) The mean waiting time for equipment SOR3
/ container
(4) Percentage of compliance with the 50R4
(5) Container delivery to schedule workers
customers (1) Number of customer complaints / the SCR1
number of customers
(2) Handling customer complaints / the
Customer relationship | yumber of customers 5CR2
management (CR)
(3) Number of customer satisfaction 5CR3
survey / year
(4) Rate of customer satisfaction 5CR4

sometimes have to be used during the data
collection phase traffic. So we estimate the
data (D.) collection of key performance
indicators and consequently the data for

Table 4. Dry Port-Seaport Financial KPI in General

performance category of each phases of
operational and financial family (seaport
and dry port of Casablanca, Morocco 2013)

as presented in Table 4.

KPI Category Key Performance Indicators clzl;L

(1) Financial leverage ratios FPSL1

(2) Debt ratio FPSL2

(3) Investment FPSL3

(4) Investor ratios FPSL4

Strategic level (SL) (5) Return on asset FPSL5

Financial Performance (6) Total asset turnover ratio FPSL6
(FP) (7) Profitability ratios FPSL7
(8) Net profit margin ratio FPSL8

(9) Trade volumes (in dollars) FPSL9

(1) Demurrage delay penalty cost FPTL1

(2) Fiscal cost FPTL2

Tactical level (TL) (3) Account receivable turnover FPTL3

(4) Revenue FPTL4

(5) Activity ratios (Asset turnover ratios) FPTL5
g
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Table 4. Dry Port-Seaport Financial KPI in General (Cont’)

Phase 1 of the
process

Figure 2. A Model of Global Performance Measurement of Dry Port-Seaport System.

KPI Category Key Performance Indicators clf,l:[le
(1) Liquidity / working capital FPOL1
(2) Transportation cost per train FPOL2
F1nanc1al(fl’:epr)formance (3) Transportation cost per container FPOL3
Operational level (OL) | (4) Cash flow FPOL4
(5) Containers handling revenue per ton FPOL5
(6) Capital equipment expenditure per FPOL6
ton of cargo
()
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Table 5. Data For Performance Category of Each Phase in Operational and in Financial Family.

Phase Performance Category Data (D.)
Productivity (PR) 60%
Reliability (RI) 50%
(1) Containers loading in
seaport Security (SC) 40%
Workers professionalism o
(WP) 50%
Traffic (TR) 70%
(2) Containers . 0
transportation Security (SC) 80%
Reliability (RI) 60%
Productivity (PR) 70%
Operational performance Reliability (RI) 70%
(oP) (3) Containers discharge
in dry port Security (SC) 50%
Workers professionalism o
(WP) 60%
Capacity (CP) 85%
(4) Containers storage | Security (SC) 65%
Organization (OR) 50%
Capacity (CP) 70%
Reliability (RI) 60%
(5) Containers delivery to
customers Organization (OR) 50%
Customer relationship o
management (CR) 60%
Strategic level (SL) 50%
Financial performance (FP) Tactical level (TL) 50%
Operational level (OL) 70%

We are based on surveys, reports in
order to determine data (D.) of the key
performance category. We are proceed to
increment data with multiples of 5% (in
order to simplify expressions), results are
presented in Table 5. The estimation of the
data (D.) is based on a statistical analysis of
Casablanca dry port-seaport data historic.
In follow we will use this data (D.) in multi-
criteria methodology in order to measure

the operational, financial and global
performance level.

4.2. Multi-Criteria Approach:
MACBETH

The proposed performance evaluation
model for dry port-seaport system is based
on determining the performance level in
each step of the system. Among the existing

methods based on this approach which
reflect the problem of sorting to generate
a ranking of the alternatives (performance
level), MACBETH was selected. Itdetermines
the value function that best represents
the judgments of the decision maker by
Linear Programming. This formulation
eliminates the inconsistencies and analyzes
reparation rates between the points of view
(criteria), as well as the level of impact of
the alternatives for every point of view [65].
MACBETH proposes a performance level of
our involved system. It allows a qualitative
two by two assessment through a non-
numerical interactive questioning process
that compares two stimuli at the same
time, demanding only a qualitative decision
about their difference of attractiveness [66].
As the answers are given, the consistency
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is confirmed, and a numerical scale that
is representative of the decision-makers
judgments is then created and argued.
MACBETH is a decision support approach
to ensure the practical implementation of
the entirety of a multi-criteria assessment
process. It consists of a set of procedures
to facilitate the achievement of each of
the major steps of such process. When
designing this approach, the first objective
was to develop a procedure which aims
to help in the assessment i.e. a procedure
to help a person (or group of people) | to
measure the attractiveness of elements
which ] is interested. In this procedure, ]
are asked to compare the elements two
by two and when prefers X element to Y
element, specify in what terms he would
speak of the difference between his feelings
of attractiveness of X and of Y. It is a multi-

D.fp= level 3

criteria decision analysis approach that
requires only qualitative judgments about
differences of value to help a decision maker,
or a decision-advising group, quantify
the relative attractiveness of options.
The approach, based on the additive
value model, aims to support interactive
learning about the evaluation problem and
the elaboration of recommendations to
prioritize and select options in individual
or group decision making processes [67].

It is: (1) Humanistic in the logic that it
should be used to assist decision-makers
consider, communicate, and talk about their
value systems and favorites. (2) Interactive
because we are persuaded that this
suggestion and learning process can best
spread through socio-technical facilitation
continued by simple questioning-answering
protocols. From a practical perspective, this

MACBETH
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D.gp= level 4

= D.ph 5= level 2
- Dip = 70%
MACBETH D - 60%
o Dor =50%
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Figure 3. Performance Level in Each Step of Dry Port-Seaport System Using Macbeth.
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suggests that such communication would
greatly benefit from an extremely efficient
and user friendly decision support system,
as it is actually the case of the M-MACBETH
software. (3) Constructive because
MACBETH rests on the idea that full-bodied
confidences about the kind of decision to
make [68].

A general idea and some applications of
MACBETH are presented in [66], [69] and
on www.m-macbeth.com. We therefore
propose using a MACBETH approach to
obtain the performance level of the global
system.

4.2.1. Multi-Criteria Analysis

In our approach, we have proposed
a performance measurement approach
based on two steps, namely, step 1: key
performance indicators identification and
classification in a matrix form, grouped by
family and phase indicators in our studied
workflow process. Step 2: performance
assessment by adopting a multi-criteria
method (MACBETH), the choice of this
method is justified by the fact that this
method does not require the assignment of
weight when evaluating options. Evaluation
of performance levels (options) must
take into consideration several point of
view and several criteria simultaneously,
hence we require a multi-criteria method.
This study applied MACBETH to measure
the performance value in each phases,
to measure the performance value in
operational and financial family and finally
to measure the global performance value of
the dry port-seaport system. As shown in
Figure 3, MACBETH was applied to identify
the performance level among the system.

We obtain performance level of each
phase using MACBETH and based on a scale
from 1 to 5 (1 is the lowest performance
level and 5 the highest performance level)
as follow: phase 1 (D.ph1= level 3); phase
2 (D.ph2= level 4); phase 3 (D.ph3= level
3); phase 4 (D.ph4= level 2) and phase
5 (D.ph5= level 2). From data of phases
we can obtain performance level of

operational family using also MACBETH
and based on a scale from 1 to 9 (1 is the
lowest performance level and 9 the highest
performance level) as follow: D.op= level 4
and using the same tool and scale we obtain
the performance level of financial family as
follow: D.fi=level 3. Details about all results
are given in Appendix A.

Finally we obtained the global
performance D.gp= level 4 using MACBETH
and based on a scale from 1 to 9. Results
presented in Figure 4.

In Morocco, seaport provides 98% of
external trade and therefore constitutes
a vital sector for the economy. It should
not only contribute to improve the
competitiveness of the national economy,
but also capture the opportunity offered by
the international shipping by positioning
itself in this sector, notably in the

[ Global performance (GP)

HOperahonal performance {OP)
L Financial performance (FP) ]

Ry, Table of scores | 23
Options | (Overall | Opesational performa | Financial peiformanc
[ all upper || 100 00 100.00 100.00
level 4 99.00 100.00 §5.00
level 5 91.04 91.30 S0.00
level 6 82.5% 82.61 82.50
level 3 79.13 73.91 100.00
level 2 61,20 60,87 62.50
level 7 51.52 45.65 75.00
level 1 35,34 30.43 §5.00
level 8 15.07 11.9¢ 27.50
level 9 0.00 0.00 0.00
[ all lower | 0.00 0.00 0.00
\Weights : 0.8000 0.2000

Figure 4. Global Performance Aggregated Assessment
For Casablanca Dry Port-Seaport.

Mediterranean and Europe. To this end,
given the geostrategic position benefit of
the country, it is important to understand
the major role that can play Moroccan
seaports and dry ports in Moroccan trade.
To modernize the maritime transportsector,
Morocco has implemented a seaport reform
including the introduction of competition
in this sector. It also has undertaken major
achievements such as the construction of
the new seaport (Tangier Med) and new
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dry ports whose rise to power will position
Morocco as a must pivot between Western
and Northern Europe and Asia [70].
Morocco government has launched a major
development program which consists
of construction of a dry ports network
through the major sites of distribution and
consumption in Morocco. Dry port provides
multiple services such as: reception and
dispatch of containers, customs formalities,
loading and unloading of trains and trucks,
storage of containers, containers processing
in order to increase the global performance
(www.oncf.ma).

The strengths of this model, which is
based on a multi-criteria approach are not
only taken into account within the final
judgment of performance level, but also
are taken into account the performance
level ranking in each step of the model.
This model can be very helpful to Moroccan
government in order to boost performance
of this sector by giving more attention to
land part in shipping. From the analysis of
the results, it was perceived that there are
gaps that can support progresses in this
area. These are:

e Collaboration of the researchers with
dry port-seaport managers, aiming at the
improved recognition of their requirements
and the diversity of agents that operate in
the dry port-seaport system environment;

¢ Elaboration of methodologies and
approaches for performance evaluation that
are more elastic to follow the continuous
modifications in the dry port-seaport
system;

e Use of tools that are capable to
consider and characterize the peculiarities
and detailed aspects of the dry port-seaport
units studied and the power of the outside
environmental variables in dry port-
seaport performance;

 Use of tools that are able to exchange
with managers about the real performance
and propose strategies to activate better
performance, therefore encouraging the
activity of dry port-seaport management;

e Expansion of potential studies

representation the performance in prospect
situations, rather than studies based on
historical data.

The model proposed in this paper stands
as an initiative involving further research
and investigation.

5. Conclusions

Today, the dry port-seaport system has
become a vital subject of research for the
academicians and practitioners in current
years. Dry port-seaport system decision-
makers have to take in count a big quantity
of variables in their actions. In order to
help managers to make their decisions,
we calculate then assess the system
progression in all phases. But, in some
situations this assessment is complex either
in getting information, actors concerned
and their interactions. In this perspective,
the present paper contribute in the
literature by illustrating the identification
of key performance indicators, under-
standing, and measurement of performance
level related to this system for increasing
its effectiveness on strategic level. The
identified key performance categories
were estimated for Casablanca seaport dry
port case and analyzed using MACBETH
tool. Using the methodology of this paper
seaports-dry ports managers will be able
to identify which best practices should
be adopted and in which processes they
must execute those best practices to make
agile ports to becoming more agile. It will
take dry port-seaport management to
measure its performance to establish how
facts have been applied in a successful and
professional way. Financial performance
indicators, together with operational
indicators can provide data on the right time
when seaports and dry ports are required to
be reactive. As results, we obtain the global
performance level of our involved dry port-
seaport system using our methodology,
which can help managers to take decisions
and increase global performance. We based
our study in academic researches and
expert's judgments in the involved area,
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so that we can judge the reliability of the
previous framework model in performance
assessment. The method as such is practical
but its strong and weak point at the same
time is the expert’s profile (a good choice
of experts led to obtain a valid and reliable
study but a bad choice led to obtain a
more limited study). Therefore, the main
limitation of this study derives from the
fact that the experts judgments presented
are subjective and depends on expert’'s
performance. With the availability of added
dry port-seaport data and the inclusion of
more facilities, applying this methodology to
other seaport-dry port systems based on a
larger sample size represents an interesting
area for future research. We regarded the
approach as a whole to be reliable and valid,

Phase 2

g Table of scores =]
Options Teaffic (TR) | Secuty (SC) | ReSabity (Ri)

[ all uppes | 100.00 100.00 100.00 100.00
Pe level 4 98.82 100.00 100.00 g8.24
Per level 3|  82.3¢ 88.24 §4.71 100.00
Perfoimance level 5| 7412 70.59 82.35 70.58
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Oz

Limanlar diinyaya agilan ticaret kapilari olarak, ticaret stirecinde ulastirmanin basladigi ya da
stirdiirtildiigti tesislerdir. Diinyada ticaret oldugu stirece deniz ticareti var olacak, gemi boyutlar
gelisimini stirdiirecektir. Bu nedenle limanlar verdikleri hizmetleri gelistirmek durumundadir.
Talep tahmini tiim isletmeler icin geleceklerini gérebilmek ve planlamalarini yapabilmeleri
adina énemlidir. Limanlar icin ézellikle 6nemli olan ytik talep tahmini ile gelecekte ne kadar
yiik ellecleneceginin belirlenmesi yéntinde fikir edinilmektedir.  Limanlar gelisen ticarete
hizmet edebilmek icin gelecekteki ytik talebini tahmin etmeli, yeni yatirim ve gelisim planlarini
olusturmalidir: Bu calismada ytik talep tahmini icin ¢coklu regresyon analizi kullanilmistir.
Calismanin amact 2023 yil icin yiik talep tahmini yapmak ve Tiirkiye'deki limanlarin bu yiikii
elleclemek icin yeterli olup olmadigini belirlemektir. Calisma sonuglarina gore Tiirkiye'deki mevcut
ve planlanmis konteyner terminallerinin mevcut talebi ellecleyebildikleri ve 2023 yilina kadar bir
kapasite sorununun yasanmayacagi belirlenmistir.

Anahtar Kelimeler: Talep Tahmini, Regreyon Analizi, Konteyner Terminali, Tiirkiye
Cargo Demand Analysis of Container Terminals in Turkey

Abstract

Ports are the points where the countries meet the world and also one of the main facilities where
transportation starts or continues in the trade process. As long as trade exist in the world, sea trade
will also exist and to keep abreast of the times vessels will continue to grow; for this reason, ports will
grow and continue to improve to serve better. The objective of this study is to calculate the containerised
cargo demand for 2023, and to analyse if the container ports in Turkey will be able to handle increasing
container cargo demand.

Demand forecasting is significant for all the firms to see their future better and make appropriate plans.
Itis important especially for the ports to get an idea how much cargo they will handle nextyear: In order
to serve increasing trade, ports have to forecast their cargo demand for future and make new investment
orimprovement plans.

In this study, multi regression analysis is used to cargo demand forecasting of ports in Turkey. According
to results current and planned container terminals in Turkey are already able to handle current demand
and they will be able to handle increasing containerised cargo demand until 2023.

Keywords: Demand Forecasting, Regression Analysis, Container Terminal, Turkey
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1. Introduction

In the globalizing world, remain
standing for countries are only possible
with production and selling what they
produce. It is generally accepted that more
than 90 per cent of global trade is carried
by sea [1]. By taking into account this
percentage it can be easily said that sea
trade has vital importance in global trade.

Demand forecasting is important for all
the firms from all the sectors as well as the
port sector. In this way, firms become able
to have an idea and predict their future.

This study aims to give an idea about the
capacity of container ports in Turkey and
analyse if the capacity enough to handle the
increasing cargo demand until 2023.

In this study, regression analysis results
and capacity of the container ports are
compared.

2. Ports and Their Importance

The Port Working Group of the
Commission of the European Communities
has defined the term of ‘seaport’ as: A
seaportis an area ofland and water made up
of such improvement works and equipment
as to permit, principally, the reception of
ships, their loading and unloading, the
storage of goods, the receipt and delivery
of these goods by inland transport and can
also include the activities of businesses
linked to sea transport [2].

Ports play an important role in the
economics of the coast and provide a crucial
link between land and sea transport. They
also have an important social function,
through the provision of jobs both directly
and indirectly.

Ports should be considered as one of the
most vital aspects of a national transport
infrastructure. And also;

- Ports form the main transport link
with their international trading partners
and are a focal point for national and
regional motorways and railways

-  Ports form a vital aspect of the
national transport infrastructure

- Ports are major economic

multiplier for the nation’s prosperity. They
provide a gateway for trade and attract
commercial infrastructure

- Ports create a hustle and bustle of
industrial activity

-  Ports are places where foreign
cultures and ideas influence a nation [3].

3. Importance of Demand Forecasting
For Ports

Every firm wants to see the future. Thus,
new strategies can be developed, new plans
can be made, and new investment decisions
can be taken. Like for all the other sectors,
demand forecasting has vital importance for
the port sector as well. Demand forecasting
can be seen as decision support system
for the new plans [4]. It is the basis of the
capacity calculations and gives extremely
important ideas about the necessity of new
investments and capacity increase.

One of the best ways for successful
management of certain  transport
companies is traffic demand planning.
Demand is one of the most important
aspects of business economics. Mismatch
between supply and demand leads to a
number of problems. Therefore, in case
of port operations, higher supply than
demand leads to the failure in the utilization
of port infrastructure and superstructure,
and to the lack of cost-effectiveness. When
the demand for port services exceeds the
supply, there comes to congestion of port
facilities, an increase in costs of ships
and losses of time due to waiting. Since
the traffic capacity is not flexible and its
construction and development require
substantial financial resources in order
to be payable, supply must be designed in
accordance with the anticipated demand in
the future. Therefore, in order to avoid the
consequences of non-compliance of port
supply and demand, and to create a basis
for sizing supply, there is a need for demand
forecasting of port services [5].

Traffic forecasts are used as a basis for
investment planning and design of port
projects (ports, docks, shore protection,
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deep pools). The size and the quality of
these investments depend on the handled
traffic. They are also used for the day-by-day
management (plan loading and unloading,
equipment to be assigned, HR, etc.) [6].

4. Methodology: Demand Forecasting

Demand forecasting is the process of
estimating the quantity of a product or
service that consumers tend to purchase.
It helps the company make decisions on
whether to enter a new market and also
to match supply with demand in order to
assess optimal production and inventory
capacities. The forecast uses quantitative
methods, such as historical sales data or
current data from test markets as well
as informal methods, such as educated
guesses [7].

Demand forecasting is paramount to the
future success of any business. It is one of
the most important aspects of managing
a business. Finding the right balance of
supply and demand allows a company to
produce enough to meet the needs of its
customers. If the company overestimates
demand, it runs the risk of producing too
much, leaving it with unsold merchandise.
If the company produces too little, it runs
the risk of not meeting demand and losing
sales [8].

Here there is a list including some
items about the importance of demand
forecasting in details.

. Distribution of resources

e Helps in avoiding wastages of
resources

. Serves as a direction to production

o Pricing

¢  Helps in devising sales policy

. Decrease of business risk

¢ Inventory management

Demand forecasting is useful and
important in all areas such as distribution
of resources, production, sales or inventory.
The markets are nothing but a play of
demand and supply. Since demand is
such an indispensable part of the market,
demand forecasting is bound to be of great

help to the producers [9].

In order to determine the container
cargo demand of Turkey from 2015 to 2023,
multiple regression analysis was used as
quantitative research method. Multiple
regression analysis is a method for studying
the relationship between a dependent
variable and two or more independent
variables [10]. In the multiple regression
analysis equation, the container cargo
amount of Turkey is used as dependent
variable and the total volume of import
and export, the GDP and the population of
Turkey are used as independent variables.
Those variables cover the data from 1998
to 2014.

To forecast the containerized cargo
demand from 2015 to 2023, multiple
regression analysis method were used.

Regression  analysis, like  most
multivariate statistics, allows you to infer
that there is a relationship between two
or more variables. These relationships are
seldom exact because there is variation
caused by many variables, not just the
variables being studied. There can be
functions where one variable depends
on the values of two or more other
variables which calls multiple regression
(Y=a+bX1+cX2) where X1 and X2 together
determine the value of y [13].

Multiple Regression analysis method
was used to analyze the -correlations
between the cargo movements in the
past and the social-economic indicators
of the hinterland of the related ports. In
this regression, cargo handling amount of
Turkey from 1998 to 2014 was considered
as dependent variable and GDP, foreign
trade and population of Turkey were
considered as independent variables.
Finally consequently an equation was
created:

(Eq. 1)
,V = Bu + ﬁ1x1+62x2+[3’3x3+5
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where;

e  yiscontainer handling amount

. BO, Bl, B2 and B3are regression
coefficients.

e X, is GDP amount of Turkey

* X, isforeign trade amount of
Turkey

* X, is population of Turkey

Dependent and independent variables
were collected from Tirklim and Turkish
Statistical Institute respectively (See
Table 1 for 5 year between 2010-2014).
Then, with these data which cover 1998-
2014 years, the demand for each of it was
estimated until 2023. And finally, by putting
all the data into their places in the equation,
the result came up.

Table 1. Dependent and Independent Values
(2010-2014)

0 S| S

s SE|F8~| =

= ak=|Ee5| §8
Year s 2.2 &.E = ==

S |3E|s58| B

a

@ oF| 52 i
2010 58 105,8 299,4 73,7
2011 6,6 115,2 375,7 74,7
2012 7,3 117,6 389,0 75,6
2013 7,9 122,4 403,4 76,7
2014 8,4 126,1 399,8 77,7

Source: [11][12]

According to regression analysis results,
the multiple correlation coefficient (R)
calculated 0,99, indicates a good level of
prediction, coefficient of determination
(R2) is 0.99 which means independent
variables explain % 99 of the variability of
dependent variable (Adjusted R2 is 0,99).
According to F-ratio in the ANOVA table
shows that the independent variables
statistically  significantly predict the
dependent variable, F(3, 13) =551, p <.005
which means regression model is a good fit
of the data. (Table 2).

Table 2. Coefficients

Coef. t P VIF

Cons. -20254714 -6,4 ,000
GDP 0,00003 2,3 ,000 1,5
ET. 0,006 2,8 ,000 1,8
Pop. 285 4,9 ,000 1,3

The general form of the equation to
predict cargo volume from GDP, foreign
trade and population is:

(Eq.2)

Cargo Volume= -20254714+ (0,00003
X GDP) + (0,006 X Foreign Trade) + (285 X
Population)

The statistical significance of each of the
independent variables are also calculated
and the test shows that all independent
variable coefficients are statistically
significantly different from 0 (zero) which
means that all three variables added
statistically significantly to the prediction,
p <.05.

At last, estimated growth rate of GDP,
foreign trade and population of Turkey for
years between 2015 and 2023 were needed
to forecast and the rates obtained from
Turkish Statistical Institute for population
and from World Bank for foreign trade and
GDP.

5. Research Findings
Regression analyses results are shown

in Table 3.

Table 3. Results of Demand Forecasting (TEU)

Year Forecast
2015 8.513.118
2016 9.009.165
2017 9.512.592
2018 10.023.023
2019 10.541.245
2020 11.067.783
2021 11.603.183
2022 12.147.734
2023 12.701.747
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Table 3 shows the demand forecasting
for the container handling amount of
Turkey from 2015 to 2023. As it can be
seen, there is a continuous increase in the
container handling of Turkey and reaching
12,7 million TEU in 2023.

6. Capacities of Container Ports in
Turkey

Table 4 shows container ports in Turkey
and their handling capacity. Currently
there are 22 ports that are able to handle
containerised cargoes in Turkey and this
number expected to reach 25 at the end
of 2015 and 26 at the end of 2023. On the
other hand, current total container handling
capacity of Turkey is 15,3 million TEU and
this capacity will be 20,4 million TEU at the
end of 2015 and 24,4 million TEU at the end
of 2023.

Table 4. Capacities of Container Ports in Turkey

7. Conclusion and Recommendation

The aim of the study is forecast of the
Turkish container volume and compare
with the container handling capacity for
2023.

Total container handling amount of
Turkey expected to reach 12,7 million TEU
in 2023 and it can be said that Turkey is
already able to handle predicted container
amount. In this perspective, there is no
need for any new port investments and/or
improvement of existing ports.

In the last 2 years (2013-2014), many
new investments for port sector made and
several new ports are already counting
days to commence the service like Port of
Candarli, APM Terminals, DP World etc. On
the other hand, as long as sea trade exists,
vessel sizes continue its development
and existing seaports always need
improvements in terms of infrastructure,
superstructure and equipment.

Container Ports in Existing End of 2015 End of 2023
Turkey Capacities
Candarl - 4.000.000 -
APM 1.300.000 1.300.000
ASYAPORT 2.500.000 2.500.000
DP WORLD 1.300.000 1.300.000
ASSAN PORT 250.000 250.000 250.000
BORUSAN 450.000 450.000 450.000
CEEiiIDI;g];&OF 350.000 350.000 350.000
EGE GUBRE TERMINAL 1.000.000 1.000.000 1.000.000
EVYAPPORT 700.000 700.000 700.000
GEMPORT 660.000 660.000 660.000
KUMPORT 1.700.000 1.700.000 1.700.000
Ig%ﬁ%%%%& 1.000.000 1.000.000 1.000.000
LIMASPORT 250.000 250.000 250.000
MARDAS 800.000 800.000 800.000
MARPORT 2.400.000 2.400.000 2.400.000
INTERNIXEIROSI{IIXL PORT 1.800.000 1.800.000 1.800.000
NEMPORT 450.000 450.000 450.000
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Table 4. Capacities of Container Ports in Turkey (Cont’)

— Existing | End of 2015 End of 2023
Turkey Capacities
HOPAPORT 320.000 320.000 320.000
PORT OF CANAKKALE 100.000 100.000 100.000
PORT OF TRABZON 200.000 200.000 200.000
PORT AKDENIZ 500.000 500.000 500.000
RODAPORT 150.000 150.000 150.000
SAMSUNPORT 250.000 250.000 250.000
Tl-(l:EYDDi(P){P}gS(A)AF 654.000 654.000 654.000
TCDD PORT OF IZMIR 810.000 810.000 810.000
YILPORT 520.000 520.000 520.000
TOTAL CAPACITY 15.314.000 20.414.000 24.414.000
Source: [12]
Because of the hinterland of each Traffic Demand Forecasting for

ports have different possibility to increase
their container handling amount and the
container handling increase cannot be
homogenous for the all ports, the next step
of this effort is to apply location (port)
based regression analysis.
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Otomatik Konteyner Terminalleri ve Terminal Yonetim Bilgi Sistemleri bashikl bu kitap,
konteyner terminallerinin otomasyonu konusunda Tiirkge olarak yazilmis ilk eser olma
ozelligini gdstermektedir. Kitap, Dog. Dr. Yavuz KECELI ve Dog. Dr. Volkan AYDOGDU tarafindan
yazilmis ve Mart 2015’te ITU Vakfi Yayinlan tarafindan 978 975 4778 96 6 ISBN numarasi ile
basilmistir.

Kitap, alt1 bolimden olusmaktadir: Birinci boliim olan giris bdliimiinde sirasiyla liman
tanimi yapilmis, konteynerizasyon ve konteyner terminallerine iliskin tanimlamalara yer
verilmis ve son olarak otomatik konteyner terminalleri ve ¢esitlerine iliskin bilgi verilmistir.
Kitabin takip eden dort boliimii; rihtim, saha ve kapi olmak tizere kitap icerisinde tige ayrilan
konteyner terminali ana bélimlerindeki teknolojileri agiklamaya yonelik olarak diizenlenmistir.
ikinci béliimde, rihtim ellecleme ekipmanlari ve son teknoloji rthtim yapilarina yer verilmis,
tiglincli bolimde rihtim-saha arasinda ve terminal sahasinda kullanilan tasima ekipmanlari
aciklanmis, dordiincii bolimde ise terminal sahasinda ekipman ve operasyon teknolojileri
sunulmustur. Ayrica, bu boliimlerde klasik konteyner terminalleri ve otomasyona dayal
konteyner terminallerindeki teknolojiler karsilastirllmistiz. Besinci boliimde ise, ekipman
teknolojisi sinifina dahil edilmeyen ve liman operasyonlari kitaplarinda ¢ok yaygin olarak
yer verilmeyen terminal kapi sistemlerindeki son teknolojiler agiklanmistir. Bu boliim, kitabs,
yazilmis 6nceki ilgili kitaplardan farklilastiran 6nemli bilgiler icermektedir. Kitabin altinci ve son
bolimiinde liman bilisim sistemlerini olusturan; terminal isletim sistemleri ve liman toplulugu
bilgi sistemleri diinya ve Tirkiye'deki 6rneklerine yer verilerek sunulmustur. Bu anlamda
kitapta, otomasyona dayali konteyner terminallerindeki ekipman ve bilgi sistemlerindeki son
teknolojik gelismeler belirli bir diizen ve uyum icerisinde verilmistir.

Kitabin anlatim dili ve seviyesi, olduk¢a yalin ve anlasilabilirdir Kitap igerisinde
konteyner terminallerindeki ekipmanlarin gorsel olarak yer almasi ve okuyucu dostu kiigiik
bilgi notlarina yer verilmesi de kitabin gerek gen¢ akademisyenler gerekse 6grenciler icin
anlasilabilirligini ve akiciligini saglamaktadir. Yazarlar, kendi ¢ektikleri fotograflarla da kitabin
gorsel icerigini zenginlestirmislerdir. Kitap icerisinde ekipman ve bilgi sistemlerindeki
teknolojiler aciklanirken siklikla diinyanin dnde gelen konteyner terminallerinden 6rneklere
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yer verilmesi konularin anlagilmasini saglamaktadir. Bunun yaninda, yazarlarin, bircogu hentiz
tam olarak Tiirkgelestirilemeyen liman ekipmanlarinin gerek ingilizcelerine gerekse Tiirkce'ye
uyarlanmis isimlerine yer vermesi limancilik terminolojisine 6nemli bir katkidir. Ancak, kitabin
ikinci baskisinda bunun kitap icinde yer verilen tiim ekipman bashklari igin yapilmasi kitabin
kendi icindeki uyumunu ve biitiinliigiinii artaracaktir. Ikinci baski iin diger oneriler ise; kitabin
ilk baskisindaki birtakim yazim hatalarinin giderilmesi ve tiim tablo ve sekillerin altinda yazarlar
tarafindan olusturulmus da olsa alintilanan kaynaklara yer verilmesi olarak belirtilebilir.

Diinyanin 6nde gelen konteyner terminallerinde bir gereklilik halini alan otomasyona
dayali ekipman ve bilisim sistemleri, diinya capinda 6zellikle Avrupa kaynakl bilimsel yayinlar
ile liman isletmeciligi yazininda yer almaktadir. Tiirkiye'de ise ozellikle son yillarda ilgili
akademisyenlerin liman isletmeciligine iliskin kitap ve kitap boltimlerine rastlanmakla birlikte
konteyner terminallerinde otomasyon ve bilgi sistemlerindeki teknolojiler tizerine yazilan bir
kitap mevcut degildir. Kitap, yazarlarinin Giiney Kore’deki akademik bilgi ve deneyimlerinin
de olusturdugu altyap: iizerine kurulmus olmasi acisindan da degerlidir. Bu anlamda kitap,
Tiirkiye’de alanindaki boslugu doldurarak denizcilik alanindaki akademisyen ve arastirmacilara
onemli bir kaynak teskil etmekte ve Tiirkiye’deki liman isletmeciligi yazinina bilimsel katki
saglamaktadir.
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Erratum (ER)

DOI ID: 10.5505/jems.2015.38358

Erratum to JEMS (Journal of ETA Maritime Science),
Volume 3, Issue 1 (2015)

Erratum (ER)

The article that DOI'ID is 10.5505/jems.2015.30074 has an oversight about reference;

Jochen, ], Joos, V. B, Kenneth, S. ve Dirk, C. (2015). Innovative Applications of O.R.: Multi-
Objective Microzone-Based Vehicle Routing for Courier Companies: From Tactical to
Operational Planning European Journal of Operational Research. 242(1): 222-231.

The correct version is given below.

Janssens, J., Bergh, . V. D., S6rensen, K. ve Cattrysse, D. (2015). Innovative Applications
Of O.R.: Multi-Objective Microzone-Based Vehicle Routing for Courier Companies: From
Tactical to Operational Planning European Journal of Operational Research. 242(1):
222-231.

Theeditorialboard ofthe Journal of ETA Maritime Science apologize forany inconvenience
that may result from this oversight.
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Gemi Finansman Kredi So6zlesmelerinde Degerleme ve Yeniden
Degerleme Riski

Ahmet Yasar CANCA

ince Denizcilik
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Oz

Gemilerin satin alimlar1 sirasinda kullanilan yatirim kredileri, uzun vadeli krediler olup, bu
kredinin tespitinde gemi bedelinin degerlemesi esas alinmaktadir. Kredi veren kurumlar krediyi
verirken istedikleri finansal giivencelerin korunmasi amaciyla yatirim sézlesmelerine “deger
korumast” (assetprotection) maddesi koyarak, krediye konu geminin istenilen zamanlarda
yeniden degerlemesini isteyebilmektedir. Yeniden degerleme sonrasi finansal giivencede bir
eksiklik olursa borgludan bunun tamamlamasi istenmektedir. Bahse konu kredi sozlesmelerinin
maddelerinde agiklanan “yeniden degerleme” yéntemleri, kredi kullanan isletmelere bazen
firsatlar sunarken bazen de tehditler olusturabilmektedir. Bu nedenle sézlesmedeki “yeniden
degerleme” durumunun c¢ok iyi bir sekilde incelenmesi gerekmektedir. Konunun daha iyi
anlasilabilmesi amaciyla, kredi faizi, komisyon vb. ticari terimler yazinin kapsami disinda
birakilmigstir:

Anahtar Kelimeler: Gemi Finansmani, Yatirim Kredisi, Yeniden Degerleme
The Risk of Valuation and Revaluation in the Ship Finance Loan Agreements

Abstract

Ship loan credits used during the purchase of ships is considered to be long-term finance credits
and their amounts are determined according to the valuation of the ship they are concerned with.
The value of the ship determined at the time loan agreement is signed, goes under a “revaluation”
process at the debt payment period. Even sometimes the “revaluation” methods mentioned in
the bank loan agreements can bring beneficial opportunities to borrower shipping companies,
they can also become serious financial threats in the long run. This is why a detailed and an
accurate examination of the term “revaluation” is crucial when talking about the financial loan
agreements. In this paper the possible financial threats within the valuation process of a ship is
tried to be clarified within three different scenarios, with different examples. To be able to focus
on the issue, financial terms such as “interest” and “commission” is not taken into the paper’s
context.

Keywords: Ship Finance, Loan, Revaluation
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1. Giris
Kredi veren isletmeler verdigi kredilerin

geri ddenebilmesini garanti altina almak
ister. Bu konuda sermayedarlarina karsi
sorumlu olup, gerekli onlemleri almak
zorundadir. Gemi satin alma kredilerinin
geri Odenebilmesi garantileri igin kredi
veren isletmelerin kullandigi yontemler
sozlesmelerde “security” veya “ covenants”
olarak tanimlanmaktadir. Bular siralanacak
olursa;

e Kredi veren kurum, kredi verilecek
olan borglu ile bir c¢esit ortaklik yapar.
Bu ortakliga bor¢lunun da belirli
oranda sermaye koymasini istenir. Bu
oran % 30 bor¢lu, % 70 kredi veren
isletme seklindedir (bu oranlarin
gecmiste % 20 borglu, % 80 kredi
veren seklinde uygulandig1 durumlarda
bulunmaktadir).

e Belli miktarda paranin rehin olarak
tutulmasi. Bu para miktar1 bankalarin
merkez bankalarina yatirmak zorunda
olduklar1 zorunlu karsilik miktarindan
daha az olmamaktadir. Uygulamada,
zorunlu karsiligin 2 kati miktarinda bir
meblag rehin alinmaktadir.

e Kredi veren kurum, gemi isletilirken
elde ettigi navlun gelirlerini kendi
bankasi iizerinden gecirilmesini talep
eder.

e Kredi miktarinin % 120 si oraninda
finansal ipotek alinir. Gemi {zerine
kredinin % 100 oraninda 1.sirada
ipotek konur ve geri kalan kisim ya
ipotek konulabilecek baska bir gemi
lizerine 2.sirada ipotek konur yada
uluslararasi gecerligi olan ilave ipotek
istenir.

e Borglu sirketlerden (anonim sirketler
hari¢) hissedarlarin kisisel garantileri
de alinir.

e Satinalinmasiicin kredi verilen geminin
giivenilir bir sigorta sirketi tarafindan
sigorta ettirilmesi saglanarak, sigorta
sirketlerince gemi ile ilgili olarak
yapilacak her tirli o6demelerde
kendilerinin bilgisi ve onayinin alinmasi
sarti kredi sozlesmesine konur. Geminin

sahibi oldugundan tekne ve makine
sigortasinin yapacag her tiirli 6deme
kredi veren kuruma yapilir eger kredi
veren kurumun yazili onay1 olursa
gemi sahibine yapilir. Police lizerinde
belirtilen gemi degeri, gemi yeni insa
edilmis ise kontrat degeridir. ikinci el
satin alinmis gemiise kredi veren kurum
tarafindan yaptirilan deger tespiti
degeridir. Geminin tamamen kayba
ugradigi durumlarda, Tirk sigorta
hukukunda geminin piyasa degeri,
ingiliz sigorta hukukunda ise policede
yazan anlasilmis deger (agreed value)

O6demesi yapilir. Eger gemi ilk sigorta

degeri lizerinden yillar ge¢cmis ve kayba

ugramigsa Ingiliz hukukundaki polige
degeri sigortaliya 6denir.

Kredinin geri ddenebilmesini garanti
altina almak icin kullanilan ve yukarida
siralanan yontemlerden gorildigu
gibi; en oOnemli unsur gemi bedelinin
belirlenmesidir. Esasen burada onemli
unsurlardan biri de, kredi miktar ile kredi
verilen gemi bedeli arasindaki iliskidir.
Kredi miktarina esas alinan gemi bedelinin
belirlenmesi islemine “degerleme” adi
verilmektedir. Bu degerlemenin dogru
yapilmasi, kredi veren isletmelerin
sermayedarlarina olan sorumlulugudur.
Degerleme isleminde kullanilan yontemleri
siralayacak olursak;

e Esdeger bir geminin yakin tarihteki
satis fiyati.

e Eger yakin zamanda satilmis esdeger
bir gemi yoksa, en az 2 gemi alim-
satim brokerinden gemi icin alinacak
degerleme fiyat.

e Bagimsiz bir sorvey veya degerleme
kurulusuna gemi inceletilerek alinacak
degerleme fiyat.

Yukarida aciklanan degerleme
yontemlerinden elde edilen fiyatin
genellikle % 70’i kredi miktar1 olarak kabul
edilir.

Yukaridaki ~ finansal  giivencelerin
korunmasi amaciyla konulmus koruma
maddesi geregi (AssetProtection)
ortaklikla ilgili olarak her yil yeniden
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degerleme yapilmasi ve ortaklik yapisinin
bozulmamasi konular1 kredi sézlesmesine
konur. Bu degerlemeler fiziki kontrollere
tabi olmayip, piyasadaki degerleme olup,
yapilmamasi1 veya verilen garantilerin
bozulmasi  durumunda kredi veren
kurum, borg¢ludan eksik olan gilivenceleri
tamamlamasim1  yazili  olarak ister.
Sozlesmede borglunun gerekli teminatlari
saglayamaz ise sozlesmeyi ihlal etmis
sayilacagl acik bir sekilde belirtilir.

2. Yeniden Degerleme Senaryolari

Gemi alimlarinda kullanilan kredi
sozlesmelerine konan gemi bedelinin
“yeniden degerleme”islemiti¢farklisenaryo
olarak karsimiza ¢ikmaktadir. Birinci
senaryo, gemi degerlemesinin ayni kalmasi.
ikinci senaryo, yeniden degerlemenin bir
oncekinden daha fazla olmasi Uglincii
senaryo, yeniden degerlemenin bir
oncekinden daha asagida kalmasi durumu.
Bu senaryolarin kredi kullanan isletmelere
olan etkileri asagida incelenmistir.

2.1. Gemi Degerlemesinin Ayn1 Kalmasi
Durumu

Gemi degerlemesinin aynmi kalmasi
senaryosu en sorunsuz olan senaryodur.
Siire¢ icerisindeki geminin yipranmasi ve
yaslanmasi vb. sebepler dolayisi ile yasanan
kayiplar, gemi degerindeki yiikselmeler
ile karsilanmistir. Yeniden degerlemedeki
degisimsizlik, kredi kullanan ile kredi
veren arasindaki %30’a %70’lik ortaklik
dengesinin tekrar olusturulmasina ihtiyag¢
duymaz.

2.2, Gemi Degerlemesinin Bir
Oncekinden Daha Fazla Olmasi Durumu

Gemi degerinin artmasi olarak ifade
edilebilecek bu senaryo, kredi kullanan
isletmenin menfaatinedir. Geminin
degerlemesinin  bir dncekinden daha
fazla olmasi durumunda, kredi kullanan
ile kredi veren arasindaki %30’a %70’lik
ortaklik dengesinin tekrar olusturulmasini
gerektirir.

Bu durumu bir 6rnek ile agiklayacak

olursak;

30 milyon USD olarak degerlemesi
yapilan bir geminin kredi kullanim
nedeniyle olusacak ortaklik yapisinda
(%30’a %70’lik) gemi sahibi 9 milyon USD
oderken, kredi veren isletme 21 milyon USD
6deme yapar. Ayrica kredi veren isletme
tarafindan gemiye konan ipotek ise verilen
kredinin %25 fazlasi olan 26,25 milyon
USD’dir. Gemi i¢in alinan 10 yil vadeli 21
milyon USD kredinin yillik geri 6demesi 2,1
milyon USD’dir.

Geminin yeni degerlemesi 35 milyon
USD olarak belirlendiginde, kredi kullanan
ile kredi veren arasindaki %30’a %70’lik
ortaklik dengesinin tekrar olusturulmasi
gemi sahibi tarafindan talep edilebilir
(veni  kaynak yaratma  konusunda
kullanilan bir yontemdir) . Yapilan yeni
degerlemenin ortaklik oranlarina gore
dagilimi; gemi sahibi 10,5 milyon USD,
kredi veren isletme 24,5 milyon USD olarak
yeniden sekillendirilir. Gemi sahibi ilk yil
kredi taksidini 6demistir ve kredi borcu,
18,9 milyon USD kalmistir. Kredi veren
isletmenin ortakliktaki payi; 18,9/35 orani
ile %75'den %54’e dismiistiir. Gemi sahibi
ilk sozlesmedeki %70 oranina dontilmesini
ister ve kredi sdzlesmesine ek yapilarak yeni
degerlemeye gore islem yapilir. Bu islem
sonucunda kredi veren kurulusun ortaklik
pay1, %70 oran ile 24,5 milyon USD’ye ¢ikar.
Kredi veren isletmenin 24,5 milyon USD
yeni ortaklik payr ile kalan 18,9 milyon
USD alacag1 arasindaki fark, 5.6 milyon
USD gemi sahibine ddenir. Gemi sahibinin
toplam kredi borcu, 24,5 milyon USD, yillik
O6demesi ise 2,45 milyon USD olmustur. Bu
yeni kredi s6zlesmesi istenirse eski kredinin
devami olarak yapilabildigi gibi, yeni bir
kredi sozlesmesi olarak da diizenlenebilir.
Fakat kredi siiresinin ne olacagr farkh
bir degerlendirme konusu olup, kredinin
yenilenme siiresi konusundaki en 6nemli
etken geminin kredi stiresinin sonundaki
yasidir. Genel kabul goren anlayis geminin
ekonomik omriiniin 12 yil oldugu ve 15
yila kadar uzatilabilecegi gercegidir. Kredi
siireleri bitis tarihi olarak geminin 15 yasini
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gectigi zaman dilimini gecirilmez. 15 yasin
tistiindeki gemiler icin en uzun 3 y1l vadeli
(genelde 2 y1l) isletme kredisi verilir.

Sonug olarak gemi sahibi bir anda 5,6
milyon USD’lik bir kaynaga sahip olmustur.
Ozellikle deniz ulastirmasinda navlun
degerlerinin en yiksek oldugu 2003-
2009 tarihleri arasinda bu yontem gemi
sahipleri tarafindan defalarca kullanilmis
ve yeni gemilerin alinmasina da kaynak
olusturmustur.

2.3. Gemi Degerlemesinin Bir
Oncekinden Daha Az Olmasi1 Durumu

Gemi degerinin diismesi olarak ifade
edilebilecek bu senaryo, genellikle kriz
ve kaza zamanlarinda Karsilasilabilen
durumdur. Geminin degerlemesinin bir
oncekinden daha az olmasi durumunda,
degisim dramatik degil ise ve/veya borglu
borcunu normal o6diiyor ise iki tarafta
ortaklik dengesinin tekrar olusturulmasini
istemez. Fakat deger diismesi dramatik
olursa, o zaman kredi veren Kkurum,
gemi sahibinden %30’a %70’lik ortaklik
dengesinin tekrar olusturulmasini ister.

Bu durumu oOnceki ornek iizerinden
aciklayacak olursak;

30 milyon USD degerindeki geminin
yeni degerleme ile fiyatinin 14 milyon USD’a
diistiigi tespit edilirse, kredi veren kurulus
ortaklar arasindaki %30’a %70’lik ortaklik
dengesinin tekrar olusturulmasi talep eder.

Bir y1lin sonunda 2,1 milyon USD 6deme
yapmis olan gemi sahibinin borcu 18,9
milyon USD’dir. Gemi sahibinin borcu gemi
degerindendahafazladir. Krediverenkurum
bu durumda gemi sahibinden sermaye
artisi talep eder. Talep yeni olusan ortaklik
dengesine gore belirlenmektedir. Yapilan 14
milyon USD’lik yeni degerlemenin ortaklik
oranlarina gore dagilimi; gemi sahibi 4,2
milyon USD, kredi veren isletme 9,8 milyon
USD olarak yeniden sekillendirilir.

Kredi veren kurumun 9,8 milyon USD
yeni ortaklik payi ile kalan 18,9 milyon USD
alacagr arasindaki fark, 9,1 milyon USD"1
sermaye artirimi olarak gemi sahibinden
talep eder.

Bu durum da gemi alinirken 9 milyon
USD 6z sermaye kullanan gemi sahibi
aradan gecen zaman icerisinde 2,1 milyon
USD’lik faiz hari¢ kredi anapara 6demesine
ragmen elindeki geminin degeri bankaya
olan borcunu karsilamadigini gergegi ile
kars1 karsiya kalmaktadir.

3. Gemi Bedelinin Yeniden Degerlemesi
Konusunda Yaganmis Olaylar

Ornek 1.

2008 yilinda 95.000 DWTlik bir
geminin yeni insa sozlesme bedeli 63
milyon USD olup, %20 si (12,6 milyon USD)
armatoriin 6z sermayesinden, 50,4 milyon
USD ise yabanci bir bankadan alinan kredi
ile karsilanmistir.

2011 yilinda teslim alinan gemi igin
2014 yilina kadar 16,2 milyon USD 6deme
yapilmis olup, kalan bor¢ 34,2 milyon
USD’dir. 2015 yilinda yapilan yeniden
degerleme sonucu gemi bedeli 19 milyon
USD olarak tespit edilmistir. Kalan borg
ile gemi degeri arasindaki fark icin gemi
sahibinden 1. sirada (% 100) ipotek icin
15,2 milyon USD ipotek alinmistir 2.
siradaki (% 20) ipotek i¢in ise 7,04 milyon
USD ilave ipotek daha istenmistir. Bu ilave
ipotek gemi sahibi tarafindan verilemedigi
takdirde ana taksit ve faizleri dizenli
O0dedigi halde sozlesme iptal edilerek
geminin satis1 gerceklestirilecektir.

Ornek 2.

Bir Tirk gemi isletmecisi 2007 yilinda
her biri 75 milyon USD degerinde 5 adet
panamax tipi gemiyl tersaneye siparis
vermistir. Gemi bedellerinin%20’sini pesin
(15 milyon USD) olarak 6denmistir. Geriye
kalan 60 milyon USD igin yabanci bir
bankadan alinan kredi kullanilmistir. 2009
yilinda teslim edilen gemiler icin kredi
veren kurum tarafindan talep edilen %
120’lik garanti bedeli 72 milyon USD olup,
bu degerin gemi degeri olan 75 milyon
USD’den az olmasi nedeniyle ilave finansal
biripotek yapilmasina gerek duyulmamistir.

2014 yilina kadar 5 yil boyunca, yilda 6
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milyon USD 6deme yapan gemi sahibi, her
bir gemi i¢in toplam 30 milyon USD ddeme
yapmistir. 2014 yili sonunda 60-30=30
milyon USD bor¢ kalmistir. Kalan borg igin
kredi veren kurum tarafindan talep edilen
% 120 garanti bedeli karsilig1 olarak 36
milyon USD’dir

Ote yandan 2014 yilinda yapilan yeniden
degerlemede gemi bedeli 18 milyon USD
olarak tespit edilmistir  Gemi bedeli
istenen ipotek degerini karsilamadigi icin
gemi sahibi, 36-18=18 milyon USD’lik ilave
ipotekler vermesi gerektigi gibi bir durumla
karsilasmistir. Toplam 5 gemi i¢in verilmesi
gereken 90 milyon USD’lik ilave ipotegi
verememis ve gemilerine kredi veren
kurum tarafindan el konularak satilmistir.

4.Sonug

Kredi kullanacak gemi sahipleri yeniden
degerleme riski nedeni ile bor¢glanma
konusunda ihtiyath davranmalidirlar. Bu
konuda bir 6l¢ii verilebilmesi zordur. Ama
2008 krizinden sonra yasanan tecriibeler
sirketlerin 2 yil gelir elde etmeden
borg¢larini ddeyebilecek nakit paraya sahip
olmadan yeni bor¢lanmalara gitmemeleri
gerektigini ac1 bir sekilde 6gretmistir.
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and previous paragraph.

Worksheets must be on A4 paper size
and margins should be 4 cm from top,
4 cm from bottom, 4 cm from left and
3,5 cm from right. Text should consist
of two columns which are 6, 50 cm
wide except article title section and
page wide figures and tables. 0, 5
cm space should be left between the
columns.

4,0 cm
i 1 i 3,5 cm
| —_—  [—-—
4,0cm| !
e |<— |
4,0 cm T

Abstract section should be no more
than 400 words and abstracts of
research articles should consist of 4
categories (objective, methods, results
and conclusion). Other types of work
(letter to the editor, review, case
reports, book review) do not need
separate categories.

Studies must be submitted online
from the journal's web address
(http://www.jemsjournal.org).
Articles printed or within CD, articles

submitted by mail, fax etc. is not
acceptable.

The main title of article mustbe written
in Turkish and English respectively for
Turkish studies, in English for English
studies and should be set centered in
12 point-size. Initially 6nk and after
6nk space should be left before the
main title.

The first letter of the primary headings
in the article should be capital letter,
and all headings and sub-headings
should be designed 10 pt, bold and
located to the left with numbering, and
also navy blue color should be used for
sub-headings.

1. OrcaFlex Program
1.1. Axis Team

Only the first letter of the first name
and all letters of the last name
of the authors should be written
uppercase without academic titles.
Number should be given for each
different institution authors belong.
The authors’ institutions should be
indicated by numbering the upper
left corner of the institution’s name
and the upper right corner of the
author’s name. The authors’ name and
institutions’ name should be written
10 pt and 9 pt, respectively.

Selcuk Nas?, Burcu Celik?

Dokuz Eylil University, Maritime
Faculty

2Recep Tayyip Erdogan University,
Turgut Kiran Maritime School.

The table heading should be placed
above the table and the figure heading
should be placed below the figure. 2

nk spaces should be added before the
table heading and figure heading and
also 3 nk space should be added after.
The “table” and the “figure” should



be written as bold and left aligned.
First letters of table, figure and
equation headings should be written
with capital letters. The heading and
the content should be written with
“cambria” font and 10 point size. If
tables, figures and equations in the
study are cited, their references should
be stated. 2 nk spaces should be added
before references and 3 nk spaces
should be added after. If tables and
figures don’t fit into a single column,
they should be designed to include
two columns. Tables and figures which
include two columns should be stated
at the top or bottom of the page.
Table 1. Sample Table

elsewhere before. If conference and
symposium papers were published
in a booklet, in this case they shall be
published by JEMS on the condition
that the copyright has not been
transferred to the first publishing
place. Information must be given to
the journal editorship about the place
where these kinds of papers were
published before.

14. Citations in the study should be
designed in brackets by numbering [1].
References also should be numbered
in brackets as well. References should
be prepared as per similar examples
shown below:

Turkish Male Seafarers BMI < 25,0 BMI 25 - 30 BMI > 30 Number of
(n=131.152) Participants
16-24 Ages Group 74,1% 22,5% 3,4% 34.421
25-44 Ages Group 44,1% 43,3% 12,6% 68.038
45-66 Ages Group 25,6% 51,1% 23,4% 28.693
All Turkish Male Seafarers 47,9 % 39,6 % 12,5% 131.152
Turkish Male Population*1 47,3 % 39,0 % 13,7 %

10. In the article, decimal fractions Article

should be separated with comma and
numbers should be separated with
dots.

Average age: 28,624

Number of participants: 1.044 people

11. Page numbers, headers and footers
should not be added to the study.
These adjustments will be made by the
journal administration.

12. Authors are deemed to have accepted
that they have transferred the
copyright of their studies to the
journal by submitting their studies
to our journal. Submitting a study to
two different journals simultaneously
is not suitable within the frame of
academic ethics.

13. It is required that the studies are
original and have not been published

[1] Nas,S.and Fiskin R. (2014). Aresearch
on obesity among Turkish seafarers.
International Maritime Health, 2104:
65(4):187-191.

Book

[2] Altunisik, R. (2010). Sosyal bilimlerde
arastirma  yontemleri. Sakarya:
Sakarya Yayincilik.

Thesis

[3] Atik, O. (2013). Takim liderliginin
mesleki kiiltiir yoniinden incelenmesi:
Gemi kaptanlar1 tizerine bir calisma,
Doktora Tezi, Dokuz Eyliil Universitesi,
Sosyal Bilimler Enstitiisii, Izmir.

Internet

[4] DevletPlanlama Tegkilat1 Miistesarlig.
(1999). VIII. Bes yillik kalkinma plani
hazirlik ¢alismalari. Erisim Tarihi: 5
Mayis 2001, http://plan8.dpt.gov.tr/.
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Yazarlama Ac¢iklama

1.

JEMS Tiirkce ve Ingilizce calismalar
yayimlamaktadir.

Hazirlanan  metinler; iki  yana
yaslanmis, paragraf baslarinda girinti
yapmadan, “cambria” formatinda,
10 punto biiyiikliigiinde ve 1,0 satir
aralikli yazilmalidir. Yeni baslanan
paragraflar ile bir o6nceki paragraf
arasinda once 6nk sonra 3nk satir
aralig1 olmalidir.

Calisma sayfalar1 A4 kagit boyutunda
ve list 4 cm, alt 4 cm, sol 4 cm, sag 3,5
cm olacak sekilde kenar bosluklari
birakilmalidir. Makale bashigi boliimii
ve sayfa genisligindeki sekiller ve

tablolar disinda metin 6,50 cm
genisliginde iki stitundan olusmalidir.
Siitunlar aras1 0,5 cm bosluk
birakilmalidir.
‘4,0 cm

| T i 3,5 cm

| —
40cm| !
—_—| -— '

4,0 cmt

Ozet bolimii en fazla 400 kelime
olmali ve arastirma (research article)
tiri. makalelerde 4 Kkategoriden
(Amag, yontemler, bulgular, sonug)
olusmalidir. Diger tiir c¢alismalarda
(editore mektup, derleme, vaka
raporu, kitap elestirisi) kategorilere
ayirma gerekmemektedir.

Calismalar derginin web adresinden
(http://www.jemsjournal.org) online

olarak gonderilmelidir. Basili ya da
CD igerisinde veya posta, faks vb.

yollarla gonderilen yazilar kabul
edilmemektedir.

Makalenin ana  bashgi,  Tiirkce
calismalarda sirasiyla Tiirkce
ve Ingilizce, Ingilizce yazilmis
makalelerde ise Ingilizce olarak

yazilmali ve 12 punto biiytikliigiinde
ortalanmis olarak ayarlanmalidir. Ana
basliktan 6nce 6nk sonra 6nk bosluk
birakilmalidir.

Makalede yer alan birincil basliklarin
ilk harfleri biiyiik olacak sekilde sola
dayali ve numara verilerek 10 punto ile
kalin yazilmalidir. Alt basliklar ise ayni
sekilde 10 punto ile kalin yazilmahdir.
Biitiin basliklarda ve alt basliklarda
lacivert renk kullanilmahdir.

1. OrcaFlex Program
1.1. Axis Team

Yazarlarin ilk isimlerinin sadece ilk
harfi biiylik, soy isimlerinin ise
tamami1 biiyiikk harf olacak sekilde
unvan kullanmaksizin yazilmahdir.
Yazarlarin kurumlar;, her farkh
kuruma say1 verilerek gosterilmelidir.
Kurum isminin sol st kosesine,
yazar isminin sag Ust Kkdsesine
sayilar yazilarak yazarin kurumu
belirtilmelidir. Yazar isimleri 10 punto,
kurum isimleri 9 punto ile yazilmalidir.

Selcuk Nas?, Burcu Celik?

'Dokuz Eylil Universitesi, Denizcilik
Fakiiltesi

2Recep Tayyip Erdogan Universitesi,
Turgut Kiran Denizcilik Yiiksekokulu

Tablo basligi tablonun iistiinde sekil
bashigr seklin altinda yer almalidir
Tablo bashig: ve sekil basligindan 6nce
2 nk sonra 3 nk bosluk birakilmali
ve sola dayali olarak sadece “tablo”
ve “sekil” yazis1 kalin olacak sekilde



yazilmalidir. Tablo, sekil ve denklem
baslhiklarindaki kelimelerin ilk
harfleri biiylik yazilmahdir. Baghk ve
icerik “cambria” formatinda, 9 punto
biiyiikliiglinde yazilmalidir. Calisma
icinde yeralan tablo, sekil ve denklemler
alini  yapilmis  ise  kaynaklar
belirtilmelidir. Kaynaklardan dnce 2 nk
sonra 3 nk bosluk birakilmalidir. Tablo
ve sekiller tek stituna (burada ki siitun
ifadesi makale yazimindakini ifade
etmektedir) sigmayacak biiytikliikte
ise iki siitunu da kapsayacak sekilde
verilmelidir. Iki siitunu da kapsayan
sekil ve tablolara sayfanin en iistiinde
veya en altinda verilmelidir.
Tablo 1. Ornek Tablo

gerekmektedir. Kongre ve sempozyum
bildirileri bir kitapcikta yayinlanmis
ise, bu durumda, telif hakk:l ilk
yayinlanan yere devredilmemis olmasi
kaydi ile, JEMS tarafindan yayinlanir. Bu
tip bildirilerin daha 6nce yayinlandigi
yer ile ilgili dergi editorliigiine bilgi
verilmelidir
14. Calisma i¢inde yer alan atiflar parantez
icinde numara verilerek yapilmalidir
[1]. Atiflarda oldugu gibi kaynaklar da
parantez icinde numaralandirilmalidir:
Asagida gosterilen benzer oOrneklere
gore kaynakca hazirlanmalidir:

Turkish Male Seafarers BMI < 25,0 BMI 25 - 30 BMI = 30 Number of
(n=131.152) Participants
16-24 Ages Group 74,1% 22,5% 3,4% 34.421
25-44 Ages Group 44,1% 43,3% 12,6% 68.038
45-66 Ages Group 25,6% 51,1% 23,4% 28.693
All Turkish Male Seafarers 47,9 % 39,6 % 12,5% 131.152
Turkish Male Population*1 47,3 % 39,0 % 13,7 %

10. Makaleigerisinde ondalikkesirler virgtl
ile sayilar ise nokta ile ayrilmalidir.

Ornek:

Ortalama yas: 28,624

Katilimci sayisi: 1.044 kisi
11. numaralar;, alt
bilgi ve {st bilgi eklenmemelidir
Bu diizenlemeler dergi yonetimi
tarafindan yapilacaktir.

Calismaya sayfa

12. Yazarlar  calismalarini  dergimize
gondererek calismalarina ait telif
hakkini1 dergiye devrettiklerini kabul
etmis sayilirlar Bir ¢alismanin ayni
anda iki yere birden degerlendirme
amach gonderilmesi akademik etik
cercevesinde uygun degildir.

13. Calismalarin orijinal olmasi, daha 6nce

baska bir yerde yayimlanmamis olmasi

Makale
[1] Nas, S.and Fiskin R. (2014). A research
on obesity among Turkish seafarers.

International Maritime Health,
2104:65(4):187-191.

Kitap

[2] Altunisik, R. (2010). Sosyal bilimlerde
arastirma yontemleri. Sakarya:
Sakarya Yayincilik.

Tez

[3] Atik, O. (2013). Takim liderliginin
mesleki kiiltiir yoniinden incelenmesi:
Gemi kaptanlar1 lizerine bir calisma,
Doktora Tezi, Dokuz Eyliil Universitesi,
Sosyal Bilimler Enstitiisti, {zmir.

internet

[4] Devlet Planlama Tegkilati
Miistesarigi(1999). VIII. Bes wyillik
kalkinma plani hazirhik c¢alismalari.
Erisim Tarihi: 5 Mayis 2001,http://
plan8.dpt.gov.tr/
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JEMS PUBLICATION ETHICS AND
MALPRACTICE STATEMENT

Journal of ETA Maritime Science is an
independent publication with regards to
scientific research and the editor decide its
publication policy. The statement signifies
the ethical behavior of the publisher, the
editor, the reviewers and the authors.
The ethics statement for JEMS is based on
COPE Code of Conduct and Best Practice
Guidelines for Journal Editors and COPE
Best Practice Guidelines for Journal Editors
available at www.publicationethics.org.

A. DUTIES OF PUBLISHER:

Editorial Autonomy

JEMS is committed to ensure the
autonomy of editorial decisions without
influence from anyone or commercial
partners.

Intellectual Property and Copyright

JEMS protects property and copyright
of the articles published in the Journal and
maintains each article’s published version
of record. JEMS provides the integrity and
transparency of each published articles.

Scientific Misconduct

JEMS always takes all appropriate
measures in respect to fraudulent
publication or plagiarism the publisher.

B. DUTIES OF EDITORS:

Decision on Publication and Responsibility

The editor of JEMS keeps under control
everything in the journal and strives to
meet the needs of readers and authors.
The editor also is responsible for deciding
which articles submitted to journal ought
to be published in the journal, and may be
guided by the policies subjected to legal
requirements regarding libel, copyright
infringement and plagiarism. The editor
might discuss with reviewers while making
publication decision. Editor is responsible
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for the contents and overall quality of the
publication. Editor ought to provide a fair
and appropriate peer-review process.

Objectivity
Articles that submitted to journal are
always evaluated without any prejudice.

Confidentiality

Any information about a submitted
article must not be disclosed by editor
to anyone other than editorial stuff,
reviewers, and publisher.

Conflicts of Interest and Disclosure

The Editor of JEMS does not allow any
conflicts of interest between the parties
such as authors, reviewers and editors.
Unpublished materials in a submitted
article must not be used by anyone without
the express written assent of the author.

C. DUTIES OF REVIEWERS:

Evaluation

Reviewers evaluate manuscripts
without origin, gender, sexual orientation
or political philosophy of the authors.
Reviewers also ensure a fair blind peer
review of the submitted manuscripts for
evaluation.

Confidentiality

All the information relative to submitted
articles is kept confidential. The reviewers
must not be discussed with others except if
authorized by the editor.

Disclosure and Conflict of Interest

The reviewers have no conflict of
interest with regard to parties such as
authors, funders, editors and etc..

Contribution to editor

Reviewers give helps the editor in
making decisions and may also assist the
author in improving the manuscript.
Objectivity

The objective judgment evaluation



is always done by them. The reviewers
express their views clearly with
appropriate supporting arguments.

Acknowledgement of Sources

Reviewers ought to identify relevant
published study that has not been cited
by the authors. Reviewers also call to the
editor’s attention any substantial similarity
or overlap between the manuscript and
any other published paper of which they
have personal knowledge.

D. DUTIES OF AUTHORS:

Reporting Standards

A submitted manuscript should be
original and the authors ensure that the
manuscript has never been published
previously in any journal. Data of the
research ought to be represented literally
in the articlee. A manuscript ought to
include adequate detail and references to
allow others to replicate the study.

Originality

The authors who want to submit their
study to the journal must ensure that their
study entirely original and the words and
sentences getting from literature should be
appropriately cited.

Multiple Publications

Authors should not submit the same
study for publishing any other journals.
Simultaneous submission of the same study
to more than one journal is unacceptable
and constitutes unethical behavior.

Acknowledgment of Sources

Convenient acknowledgment of the
study of others has to be given. Authors
ought to cite publications that have been
efficient in determining the study. All of
the sources that used process of the study
should be remarked.

Authorship of a Paper
Authorship of a paper ought to be

limited to those who have made a
noteworthy contribution to study. If
there are others who have participated
process of the research, they should be
listed as contributors. Authorship also
includes a corresponding author who
is in communication with editor of a
journal. The corresponding author should
ensure that all appropriate co-authors are
included on a paper.

Disclosure and Conflicts of Interest

All sources of financial support should
be disclosed. All authors ought to disclose
a meaningful conflict of interest in the
process of forming their study.

Fundamental Errors in Published Works

If authors find out a remarkable error
in their submitted study, they have to
instantly inform it. Authors have a liability
to cooperate with editor to provide
corrections of errors.
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JEMS YAYIN ETiGi VE AYKIRI EYLEM
BEYANI

ETA Denizcilik Bilimi Dergisi, bilimsel
arastirma ile ilgili olarak yayimlanan
bagimsiz bir yayindir ve yayin politikasini
editor belirlemektedir. Bu bildirge dergi
imtiyaz sahibi, editdor, hakemler ve
yazarlarin etik davranislarini icermektedir.
JEMS’in etik beyani, COPE Code of
Conduct and Best Practice Guidelines for
Journal Editors ve COPE Best Practice
Guidelines for Journal Editors esaslarina
dayanmaktadir ve bu kaynaklar www.
publicationethics.org  web  adresinde
licretsiz olarak paylasilmaktadir.

A. DERGI IMTiYAZ  SAHIBININ
SORUMLULUKLARI:

Editoryal Bagimsizlik

JEMS, herhangi bir kimse veya ticari
ortaklarmmin etkisi olmadan editoryal
kararlarin bagimsizliginin saglanmasini
taahhiit etmektedir.

Fikri Miilkiyet ve Telif Hakki

JEMS, dergide yayimlanan makalelerin
miilkiyet ve telif haklarini korur ve her
makalenin yayimlanmis versiyonunun
kaydin1 saglamaktadir. JEMS, yayimlanmis
her makalenin butiinligint ve seffafligini
saglamaktadir.

Bilimsel Suiistimal

JEMS, hileli yayin veya yayinci intihali
ile ilgili olarak daima uygun tedbirleri
almaktadir.

B. EDITORUN SORUMLULUKLARI:

Yayin ve Sorumluluk Karari

JEMS editori, dergideki her seyi kontrol
altinda tutmaktadir ve okuyucularin ile
yazarlarin ihtiyaclarima cevap vermek
icin caba gostermektedir. Editor ayrica,
dergiye gonderilen makalelerden
hangilerinin dergide yayinlanacaginin ve
hangilerinin onur kiric1 yayin, telif hakk:
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ihlali ve intihal ile ilgili yasal gerekliliklere
tabi politikalarla karar verilmesinden
sorumludur. Editor, yayin karari verilirken
hakemler ile miuizakere edebilir. Editor,
icerik ve genel olarak yayin kalitesinden
sorumludur. Editor adil ve uygun bir hakem
stireci saglamahdir.

Tarafsizlik

Dergiye gonderilen makaleler
daima, herhangi bir 6nyargi olmaksizin
degerlendirilmektedir.

Gizlilik

Dergiye gonderilen bir makale ile ilgili
herhangi bir bilgi, editor tarafindan yayin
kurulu, hakemler ve dergi sahibi disinda
herhangi bir kimseye ifsa edilmemelidir.

Cikar Catismalar ve ifsa Etme

JEMS editort yazarlar, hakemler ve
editorler gibi taraflar arasindaki herhangi
cikar catismalarina izin vermez. Dergiye
gonderilen bir makaledeki yayinlanmamais
materyaller, yazarin sarih bir yazih
onayl olmadan herhangi biri tarafindan
kullanilmamaldir.

C. HAKEMLERIN SORUMLULUKLARI:

Degerlendirme

Hakemler yazarlarin kokeni,
cinsiyeti, cinsel egilimi veya siyasal
felsefesine bakilmaksizin eserleri
degerlendirmektedirler. Hakemler
ayrica, dergiye gonderilen metinlerin

degerlendirilmesi icin adil bir kor hakemlik
stireci saglamaktadirlar.

Gizlilik

Dergiye gonderilen makalelere iliskin
tlim bilgiler gizli tutulmaktadir. Hakemler,
editor tarafindan yetkilendirilmis olanlar
disinda baskalar1 miizakere etmemelidir.

ifsa Etme ve Cikar Catismasi

Hakemlerin; yazarlar, fon saglayicilar,
editorler vb. gibi taraflar ile menfaat
catismasi bulunmamaktadir.



Editore Destek

Hakemler, karar verme asamasinda
editorlere yardim ederler ve ayrica
metinlerin iyilestirilmesinde yazarlara
yardimci olabilmektedirler.

Tarafsizlik

Objektif bir karar degerlendirmesi,
daima hakemler tarafindan yapilmaktadir.
Hakemler, uygun destekleyici iddialarla,

actk bir sekilde gorislerini ifade
etmektedirler.

Kaynaklarin Referansi

Hakemler ayrica, kendi bilgileri

dahilindeki yayinlanmis diger herhangi
bir makale ile dergiye gonderilen metin
arasinda herhangi 6nemli bir benzerlik
veya oOrtisme ile ilgili olarak editori
bilgilendirmelidir.

D. YAZARLARIN SORUMLULUKLARI:

Bildirme Standartlari

Dergiye gonderilen bir metin 6zgin
olmalidir ve yazarlar, metnin daha once
herhangi bir dergide yaymlanmamis
olmasini saglamalidirlar.  Arastirmanin
verileri,makaledetamolarakbelirtilmelidir.
Dergiye gonderilen bir metin, baskalarinin
calismayl tliretmesine izin vermek tzere
yeterli detay ve referanslari icermelidir.

Ozgiinliik

Calismalarim1  dergiye  gondermek
isteyen yazarlar, ¢calismalarinin tamamen
0zgln olmasini saglamalidir ve literatiirden
elde edilen kelimeler ile ciimleler uygun
bir sekilde alintilanmalidir.

Birden Fazla Yerde Yayin

Yazarlar, aymi c¢alismayr herhangi
bir baska dergide yayinlanmak {iizere
gondermemelidirler. ~Aym1  ¢alismanin
birden fazla dergiye es zamanh
gonderilmesi etik olmayan bir davranis
teskil etmektedir ve kabul edilemez.

Kaynaklarin Referansi

Baskalarinin ¢alismalariyla ilgili olarak
uygun referanslar verilmelidir. Yazarlar,
calismalarinin  belirlenmesinde  etkili
olmus yayinlara referans vermelidirler.
Calisma siirecinde kullanilan kaynaklarin
tlimu belirtilmelidir.

Makale Yazarlig:

Makale yazarligi, c¢alismaya kayda
deger katkida bulunan kisilerle smirh
olmalidir. Arastirma strecine Kkatilan
baskalar1 var ise, bu Kisiler katkida
bulunanlar olanlar listelenmelidir. Yazarlik
ayrica, derginin editord ile iletisim halinde
olan yazismadan sorumlu olan bir yazar
icermelidir. Yazismadan sorumlu yazar,
tlim yardimci yazarlarin makaleye dahil
olmasini saglamalidir.

Ifsa Etme ve Cikar Catismalari

Finansal destek ile ilgili tim
kaynaklar aciklanmalidir. Tim yazarlar,
calismalariin olusturulmasi siirecinde yer
alan ¢ikar catismasini ortaya koymalidirlar.

Yayinlanmis Calismalardaki Temel Hatalar
Yazarlar gondermis olduklari
calismalarinda dikkat cekici bir
hata bulduklarinda, bu hata ile ilgili
olarak derhal dergiyi bilgilendirmek
zorundadirlar. Yazarlarin, hatalarin
diizeltilmesini saglamak tizere editor ile
birlikte ¢alisma ytikiimliilikleri vardir.
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