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We are pleased to introduce JEMS 5(2) to our valuable followers. There are valuable and
endeavored studies in this issue of the journal. We hope that these studies will contribute to
the maritime industry. We would like to acknowledge to authors, reviewers and editorial board
members for their contribution to the publication of this issue. We would also like to thank
ARKAS Petrol and Port Akdeniz who have sponsored this issue for supplying expenses of hard
copy and delivery.

Editor
Prof. Dr. Selcuk NAS
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JEMS 5(2)'yi degerli takipcilerimizin ilgisine sunmaktan mutluluk duyuyoruz. Dergimizin
bu sayisinda birbirinden degerli calismalar yer almaktadir. Dergimizde yer alan bu calismalarin
denizcilik endiistrisine katki saglamasini timit ediyoruz. Bu sayinin yayimlanmasina katki
saglayan yazarlarimiza, hakemlerimize ve editor kuruluna tesekkiir ederiz. Bunun yaninda
basim icin giderlerin karsilanmasi konusunda dergimize sponsor olan ARKAS Petrol ve Port
Akdeniz firmalarina da ayrica tesekkiir ederiz.

Editor
Prof. Dr. Selcuk NAS
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Icten Yanmali Motorlarda Segman-Silindir Goémlegi Arasindaki
Yaglama Yagina Yakit Karismasinin Asinmaya Etkilerinin incelenmesi

Omer SAVAS

Yildiz Teknik Universitesi, Gemi Insaat1 ve Denizcilik Fakiiltesi, Tiirkiye, osavas@yildiz.edu.tr

Oz

Yapilan ¢alismada icten yanmali motorlarda segman-silindir gémlegi arasindaki yaglama sistemine
yakit karistminin asinmaya etkileri incelenmistir. Asinma ltizerine etkisi oldugu diistintilen yaglayici
tipi, asitnma mesafesi, kirletici cesidi, kirletici orani, ylik, devir hizi ve sicaklik parametreleri ti¢ seviyeli,
silindir gémlegi yiizey durumu parametresi iki seviyeli olarak segilmistir. Asitnma miktarlarinin
olciimiinde agirlik farki yéntemi kullanilmigtir.

Sonuglarin irdelenmesinde Taguchi istatiksel yénteminden faydalanilmistir. L187312 ortogonal serisi
kullanilmigtir. Calismanin sonucunda segman-silindir gémlegi arasinda yaglayici olarak kullanilan
yaglara yakit karisiminin asinma miktarint %45 oranda arttirdigi gérilmiistiir.

Anahtar Kelimeler: Icten Yanmal Motorlar, Gemi Yaglari, Kiitle Kaybi, Segman-Gémlek Cifti, Taguchi.

Investigation of the Effects of Wear Between Piston Ring and Cylinder Liner of
Internal Combustion Engines in case of Mixing of Fuel Oil into Lubricating Oil

Abstract

In this study, the effects of the fuel with lubrication oil mixture were investigated on the wear of the
piston ring and cylinder liner in internal combustion engine. Lubrication oil type, wear distance, fuel
type and ratio, load, engine speed and temperature parameters which are considered to have an effect
on the wear loss are selected as three levels. Cylinder liner surface condition parameter is selected as two
levels. Mass loss measurements were done by the difference in weights before and after tests.

Taguchi statistical method was used in the analysis of the results. L187312 orthogonal series was
selected. The results showed that mixing of fuel oil into the lubrication oil increased the mass loss by
45%.

Keywords: Internal Combustion Engine, Marine Lubricant, Mass Loss, Piston Ring-Cylinder Liner Pair, Taguchi.
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1. Giris

Malzeme bilimiher gecen giin gelismekte
olmasina ragmen halen malzemeden
istenilen ozellikler saglanamamaktadir.
Makina pargalarinin kullanilmaz hale
gelmesinin baslica nedeni asinma olarak
goriilmektedir. Bunun yaninda asinma
sonucunda meydana gelen enerji kayiplari
ekonomik olarak 6nemli maddi kayiplara
sebep olmaktadir. Asinma kayiplarinin
dikkate alinmasi gemi dizel motorlarinda
performans o6l¢ciimii ve enerjinin verimli

kullanilmas1 agisindan 6nemlidir [1].
Bu nedenlerden dolay1 icten yanmali
motorlarda siirtlinmeye maruz kalan

parcalarin yaglanmasi hem pargalarin
kullanim O6mrini arttirmakta hem de
strtlinme kuvvetini diistirmektedir [2, 3].
Iki yiizey arasinda gerceklesen
surtinme kuru, sivi ve smr surtiinme
seklinde ¢ farklh sekilde meydana
gelmektedir. Kuru siirtiinme; iki kuru
parcanin temas ylzeylerinde meydana
gelen sirtinmedir ve yiizeylerdeki
tepelerin takilmasi sonucu olusan direng
olarak tanimlanmaktadir. Kuru siirtiinme
katsayisini, siirtiinen yiizeylerin cinsi,
ylzey purizliligl, yiizeyler arasinda
gelisen partikiiller ve titresim gibi faktorler
etkiler. Sivi siirtiinme; temas eden yiizeyleri
bir siv1 yardimi ile ayrilmasi sonucu olusan
stirtinme seklidir. Hidrodinamik yaglama
olarak da isimlendirilen bu siirtiinme
mekanizmasinda iki ylizey arasinda
bir kaygan yag filmi olusur ve pargalari
birbirine temas etmeden bu yag filmi
tizerinde hareket eder. Kullanilan sivinin
viskozitesi, slirtlinen yiizeyler arasindaki
yag basinci, piston hiz1 gibi faktorler
bu hidrodinamik siirtlinme katsayisini
etkileyen parametrelerdir. Sinir siirtiinme
ise, kismen sivi kismen kuru surtiinme
sartlarinin etkili oldugu siirtiinme seklidir.
Baska bir ifade ile siv1 siirtiinmenin yetersiz
kaldig1 veya yag filminin bozuldugu durum
olarak dusiiniilebilir [4]. Yapilan bircok
calismada hidrodinamik yaglamanin kuru

yaglamaya gore asinma ve slrtinme
kuvvetleri bakimindan daha iyi oldugunu
gostermistir [5, 6].

Calisma sartlarinda yiik ve hizin fazla
olmasi veya yagin 6zelliklerini kaybetmesi
yag filminin incelmesine sebep olur ve
yag filmi bazi noktalar1 kopar ve yiizey
plriizliginden dolay1 cikintilar olusur.
Bu c¢ikintilarda metal-metale siirtiinme
gerceklestigi icin siirtlinme kuvvetleri
ve asinma miktarin artar [7-10]. Ortaya
c¢ikan bu asinma zamanla segmanlarin
sizdirmazlik 6zelligini kaybetmesine neden
olur ve yaga yakit karisir [8].

Yapilan bu c¢alismada i¢ten yanmali

motorlarda  segman-silindir =~ gomlegi
arasinda olusan siirtinme kayiplari
arastirllmas1 amaglanmistir.  Deneylerin

yapiminda i¢cten yanmali motor diizenegine
benzer bir asinma test sistemi laboratuvar
sartlarinda  kullanilmistir. ~ Deneylerde
gemilerde kullanilan yaglar ve bu yaglara
yakit karisimin asinma kayiplarina etkisi
farkl yiik, devir ve sicakliklardaki etkileri
Taguchi deneysel yaklasimi kullanilarak
incelenmistir.

2. Deneysel Calismalar

Deneylerde daha tutarli sonuglarin
alinmas1 icin gercege yakin sekilde
gomlek-segman siirtiinme sistemi dizayn
edilmistir. Sistem 0,75 kW giicline sahip
elektrik motoru ile hareket alan ve krank
mekanizmasi ile lineer gel git hareketi
yapan tablodan olusmustur. ~Asinma
deneyleri icin kullanilan deney diizenegi
Sekil 1’de verilmistir [11]. Silindir gomlegin
ylzey durumunun asinmaya etkisinin
belirlenmesi amaci ile honlanmamis ve
honlanmamis iki farkl silindir gomlegi
kullanilmistir. Deney numuneleri Sekil 2’de
goriildiigi gibi 120x15x2 ebatlarinda fireze
yardimi ile gomlekler tizerinden alinmistir.

Asinma Kayiplarinin 6lciimiinde
“agirlik farki metodu” kullanilmistir. Agirhik
Olciimlerinde +0,0001 gr hassasiyete

sahip AND marka terazi kullanilmistir.
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Numuneler deneylerden dncesi ve sonrasi
etanol ile yikanmistir ve en az lger kez
tartilmistir.  Yaglayici olarak gemi dizel
motorlarinda yaygin olarak kullanilan ticari
marka mobilgard 570, mobilgard 430 ve
mobilgard 300 yaglama yag1 kullanilmistir.

Sekil 1. Asinma Deney Diizenegi Gértintlisii

E‘I5 s

| - N
S
W

Rl

Sekil 2. Segman-Gémlek Cifti Goriintiisii ve Olgiileri

Deneylerde yaga yakit karisimin
(kirleticinin) etkisini belirlemek amaciile
%1, %5 ve %10 oranlarinda intermediate
fuel oil (IF380), Marine diesel oil (MDO)
ve bunlarin karisimlari kullanilmistir.

Yapilan c¢alismada piston-segman
arasindaki  siirtinmeye etki eden
parametrelerin etki derecelerini ve

optimum parametrelerin tespiti amaci ile
silindir gdmleginin yiizey durumu, asinma
mesafesi, yaglayici tipi, kirletici karisim
orani, kirletici yakit cinsi, yiik, devir hizi
ve sicaklik parametreleri belirlenmistir.
Calismada deney parametresi olarak
secilen yol, yaglayici tipi, kirletici karisim
orani, kirletici yakit cinsi, yiik, devir hizi
ve sicaklik faktorleri 3 seviyeli olarak
secilmistir. Calismada silindir gomleginin
ylizey durumunun asinmaya etkisini
belirlemek amaci ile yiizey durumu
icin iki farkli seviye belirlenmistir.
Deneylerde 1. seviye i¢cin honlanmamis
silindir gémlegi, 2. seviye i¢in honlanmis
silindir gomlegi kullanilmistir. Tablo
1’de deney parametreleri ve seviyeleri

verilmistir.

Tablo 1'de belirlenen faktér ve
seviyeleri gbéz o©nline alinarak bitin
deney  kombinasyonlar1  denenmesi
durumunda tabloda 4374  deney
yapilmasi gerekmektedir. Bu kadar

yiiksek sayida deney yapilmasi maliyetler
ve zaman Kkayiplarinin yaninda ¢ok
saylda deneysel hata yapilmasina neden
olmaktadir. Bu hatalar sonuglarin
tespitini zorlastirmaktadir. Bu sorunlar
goz oOniinde bulundurularak yapilan
bu calismada  Taguchi  deneysel
yaklasimindan faydalanilmistir. Deneysel
recetelerin hazirlanmasinda  Tablo
1’de belirlenen parametre sayisi ve
seviyelerine uygun L187312 ortogonal
serisi kullanilmistir. Bu sekilde deney
sayist 4374’den 18’e duslrilmistir.
Tablo 2’de L187312 ortogonal serisi ve
deney receteleri goriilmektedir.
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Tablo 1. Parametreler ve Seviyeleri

Siitun Parametreler Seviyeler
1 2 3

A S;Ill;;g;r dii?:;f’i Honlanmamis Honlu

B Yol, m 350 750 1200

C Yaglayici Tipi Mobilgard 570 Mobilgard 430 Mobilgard 300

D Karisim Orani 1% 5% 10%

E Kirletici Cinsi IF380 MDO IF380+MDO

F Yiik, N 50 75 100

G Devir, d/d 40 60 80

H Sicaklik, °C 40 80 120

Tablo 2. L,,7°1° Ortogonal Serisi ve Deney Receteleri
Ort.
gr
1 Honsuz | 350 | Mobilgard 570 1% 50 40 40 IF180 0,0041 47,77
2 Honsuz 350 | Mobilgard 430 5% 75 80 70 IF380 0,0048 46,43
3 Honsuz 350 | Mobilgard 300 10% 100 | 120 | 100 MDO 0,0046 46,79
4 Honsuz | 750 | Mobilgard 570 10% 50 80 70 MDO 0,0057 44,85
5 Honsuz | 750 | Mobilgard 430 1% 75 120 | 100 IF180 0,0041 47,81
6 Honsuz | 1200 | Mobilgard 300 5% 100 40 40 IF380 0,0047 46,52
7 Honsuz | 1200 | Mobilgard 570 5% 75 40 100 MDO 0,0051 45,82
8 Honsuz | 1200 | Mobilgard 430 10% 100 80 40 IF180 0,0061 44,25
9 Honsuz | 750 | Mobilgard 300 1% 50 120 70 IF380 0,0027 51,30
10 Honlu 350 | Mobilgard 570 5% 100 | 120 70 IF180 0,0040 47,87
11 Honlu 350 | Mobilgard 430 10% 50 40 100 IF380 0,0032 49,83
12 Honlu 350 | Mobilgard 300 1% 75 80 40 MDO 0,0022 53,36
13 Honlu 750 | Mobilgard 570 10% 75 120 40 1F380 0,0043 47,39
14 Honlu 1200 | Mobilgard 430 1% 100 40 70 MDO 0,0034 49,44
15 Honlu 750 | Mobilgard 300 5% 50 80 100 IF180 0,0041 47,82
16 Honlu | 1200 | Mobilgard 570 1% 100 80 100 IF380 0,0037 48,65
17 Honlu 750 | Mobilgard 430 5% 50 120 40 MDO 0,0045 47,05
18 Honlu 1200 | Mobilgard 300 10% 75 40 70 IF180 0,0046 46,79
Taguchi yaklasimina gore sinyal- giirtiltii o
oranlarini  belirlenmesinde Denklem 1'de % = —lOlog[; z_vflJ (@)
i=1

verilen “en disiik en iyidir" performans

karakteristigi kullanilmistir:

Burada yi=Performans Kkarakteristiginin

i. gozlem degeri n; denemedeki test sayisi,

y=gozlem degerlerinin ortalamasidir.
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3. Sonuglar

Deneyler Tablo 2’de verilen deney
receteleri dikkate alinarak yapilmistir. Her
bir recete en az liger defa tekrarlanmistir.
Agirlik kayiplar1 deney dncesi ve deney
sonras1 alinan agirlhik farki alinarak elde
edilmistir. Alinan g farkh agirhik farklar:
“en dusik en iyidir” kalite performans
karakteristigi  kullanilarak hesaplanan
Sinyal/Guriilti (S/N) oranlar1 her bir
recete icin hesaplanmistir. Yapilan
deneyler sonrasinda her bir deney recetesi
icin alman agirhk Kkayiplari, onlarin
ortalamalar1 ve S/N oranlar1 Tablo 2’de
verilmistir.

Tablo 2’de deneylerden elde edile
agirlik kayiplarinin 0,0022 ile 0,0057 gr
arasinda degisim gosterdigi goriilmektedir.
En disiik agirhk kaybi gomlek yiizeyi
honlanmis, %1 MDO ile Kkirletilmis
mobilgard 300 sistem yaginin kullanildigi,
75 N yiik altinda, 80 d/d donme hizinda,
40 °C’de ve 350 m siirtinme mesafesinde
yapilan 12. deney numunesinde elde
edilmistir. En yliksek agirlik kaybi ise
gomlek ylzeyi honlanmamis, %10
MDO+IF380 yakit ile kirletilmis mobilgard
430 yaglama yaginmin kullanildigi, 100 N

Tablo 3. Varyans Analizi (ANOVA)

ytkaltinda, 80 d/d donme hizinda, 40 °C’'de
ve 1200 m asinma mesafesinde yapilan 8.
deney numunesinde elde edilmistir.

Tablo 3’de S/N oranlar1 kullanilarak
hazirlanmis varyans tablosu verilmistir.
Tabloda devir ve sicaklik faktorlerin
etkileridiistik olduguicin pooling yapilarak
hesaplara dahil edilmemistir. Tabloda
agirlik kayiplari iizerinde en etkili faktoriin
sirast ile % 0,05 giiven diizeyi i¢in kirletici
oranyi, silindir ylizey durumu, yaglayici tipi
ve kayma mesafesi oldugu goriilmektedir.
Kirletici cinsi ve uygulanan yiikiin 6nemsiz
diizeyde agirlik kaybi iizerine etkili oldugu
gorilmektedir.  Ayrica tabloda asinma
izerine Kirletici oraninin %45, ylizey
durumu %20, yaglayici tipi ve siirtiinme
mesafesi %12, kirletici cinsi %7, yik %3
ve diger faktorler %1 altinda etkiye sahip
oldugu goriilmektedir.

En diisiik agirlik kaybinin elde edilmesi
icin optimum deney parametrelerin
belirlenmesi  amact ile  her  bir
parametrenin her bir seviyesinin ortalama
S/N oranlar1 alinarak, parametrelerin
grafiksel gosterimi elde edilmistir. Sekil
3’te parametrelerin grafiksel gdsterimi yer
almaktadir.

Degisi{n Kareler Serbesli.k Kareler Teorik F Istatiksel %
Kaynag Toplam1 S | Derecesif | Ortalamasi e F Fm
A Yiizey durumu 15,39 1 15,39 16,59 7,7 20
B Mesafe 9,35 2 4,68 5,04 12
C Yaglayic tipi 9,50 2 4,75 5,12 5,14 12
D Kirletici orani 34,72 2 17,36 18,72 45
E Yik 2,43 2 1,21 1,31 3
F Devir# 0,73 2 0,36 0,39 1
G Sicaklik# 0,02 2 0,01 0,01 0
H Kirletici cinsi 521 2 2,61 2,81 7
Toplam 76,60 11,00 6,96
e 5,56 6 0,93 7
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Sekil 3. Parametrelerin Grafiksel Gésterimi

Sekil 3’'te piston segman slirtiinmesi
sonucunda en disiik agirhik kaybinin
AB C.DEF,GH, sartlarinda
saglanabilecegini gostermektedir.
Optimum deney sartlar1 i¢in parametre
seviyeleri;

A,:Silindir  gémlegin g
honlanmis olmasi
B,:350 m aginma mesafesi
C,:Mobilgard 300 Sistem yagi
D, :Kirletici karisimin en distik seviye
olmasi, %1 seviyesi
E :Yukiin en dlstk seviyede, 50 N
F,:Donme hiz1 yliksek seviyede, 80 d/d

2

yuzeyinin

G,:Sicaklhigin optimum seviyede, 70 °C
H,:Kirletici yakit IF380 olmas1 durumunda
daha az agirhk kayb1 olusacagini
gostermektedir.

Taguchi yaklasimi, yapilan deneylerin
dogru yapilip yapilmadigini kontrol etmek
amaciile optimum sartlara goére dogrulama
deneyi yapilmasi ve sonucun optimum
sartlara gore hesaplanan tahmini giiven
arasinda olmasi gerektigini soylemektedir
[12]. Tablo 4’'te optimum sartlara gore
hesaplanan giiven araligi ve dogrulama
deney sonucu verilmistir.

Tablo 4’te optimum deney sartlarina
gore yapilacak dogrulama deneyinde
alinan agirlhik kaybinin 0,0019 ile 0,0025
mg arasinda olmasi gerekmektedir.
Tabloda A,B,C,DEF,GH sartlarinda
yapilan deney sonucunda ortalama agirlik
kaybinin 0,0022 mg ve S/N oraninin 53,49

D1D2D3

P oy

E1E2E3 F1F2F3 G1G2G3 H1H2H3

Tablo 4. Dogrulama Deneyi Sonuglari ve Tahmini
Giiven Araligi

Nicelik S/N oran Agirhik kaybr
(mg)
Optimum
sartlar AB,C,DEFGH, | ABCDEFGH,
Ortfilama 53,49 0,0022
deger, p
«=0,05
i¢in given 54,38<p<52,60 | 0,0019<p<0,0025
araligl
Dogrular'na 52,78 0,0024
Deneyi

degerinde olacag goriilmektedir.

Optimum degerler dikkate alinarak
yapilan dogrulama deneyi sonucunda S/N
oraninin 52,78, agirlik kaybi ortalama
0,0024 gr bulunmustur. Bu degerin de
tahmini giiven aralifinda oldugundan
yapilan deneylerin 0,05 gliven diizeyi i¢in
dogru oldugunu goéstermistir.

Sekil 3’te verilen grafikler gomlek-
segman ¢ifti iizerine yapilan calismalar
ile uyum gostermektedir [7-10]. Yapilan
deneyler gostermistir ki silindir gomlegin
honlanmasi asinma kayb1 bakiminda %20
oraninda iyilesme saglamisti. Onceki
yapilan ¢alismalara benzer sekilde asinma
mesafesinin, uygulanan yiikiin artmasina
bagli olarak asinma miktarlar1 artmis,
devir hizinin artmasi ile azalmistir [5-7].
Sonuglar yaga yakit karismasinin asinma
miktarlar: lizerinde 6nemli bir parametre
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oldugunu ve %45 oraninda etkiledigini
gOstermistir.

Yaglayici  tipinin asinmaya %12
oraninda etkiye sahip oldugu goriilmiis
ancak asinma oraninin mobilgard 300
sistem yagl, en yiiksek asinma miktari ise
mobilgard 570 yaglama yag1 kullaniminda
gozlenmistir. Tablo 3’te verilen ANOVA
tablosunda Kkirletici cinsinin asinmaya
%7 oraninda etkiye sahip olugunu
gostermektedir.  Sekil 3’te yaga MDO
karisiminin IF380’e gore daha ¢ok agirlik
kaybina neden oldugu gosterilmektedir.

4. Genel Sonuglar
Yapilan bu ¢alismada icten yanmali

motorlarda  segman-silindir =~ gomlegi
arasinda yaglama sistemlerine yakit
karisiminin  agirhk  kayiplar1  iizerine

etkileri farkli yiik, sicaklik, devir ve

gomlek yilizey durumlular1 dikkate
alinarak arastirilmistir. Calismada
sonuglarin  yorumlanmasinda Taguchi

istatiksel yontemi kullanilmistir. Deneyler

sonrasinda alinan sonuclar su sekilde

Ozetlenebilir;

1- Gemi dizel motorlarinda silindir-
gomlek ciftinin yaglanmasindayaglayici
tipinin 6nemli oldugu gorilmis ve
en diisik agirlik kayiplari mobilgard
300 sistem yagi kullanildiginda elde
edilmistir.

2- Yaga yakit karisimin silindir-gomlek
asinmasi lzerinde ¢ok onemli etkiye
sahip oldugu tespit edilmis kirletici
miktarinin artmasina bagh olarak
arttig1 gorilmustir.

3- Asinma miktarlarinin artan yik ve
asinma mesafesine bagl olarak arttigi

gorilmiustir.

4- Gomlek i¢ ylizeylerinin honlanmasi
asinma sonucunda olusan agirhk
kayiplarinin %20’ye kadar disiirdigi
tespit edilmistir.

5- Marine  Diesel 0Oil (MDO)'nun

yaglayiciya karismasi intermediate fuel
oil (IF380)’e gore daha fazla agirhk

kaybina neden oldugu gézlemlenmistir.
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Abstract

The facts that strong economies require more energy production which in turn requires further energy resources
increase the importance of the energy and transport corridors for energy policies. This increase makes it clear
that sea transport has a strategic role in terms of transit passage and the port/terminal links of pipelines.
Concerning all these interrelations, this exploratory research aims to explore and reveal the effects of the
strategic developments focused on the international energy and transport corridors on the Turkish seaborne
trade. To reach this particular aim, a through literature review was carried out concerning the international
energy and transport corridors and international energy sector. This literature review was followed by certain
content analysis regarding the effects of the developments in the above mentioned areas on Turkey in general
and a Delphi research involving the effects of such developments on the Turkish seaborne trade in particular.
The research was concluded with a discussion on the statements agreed during Delphi research process.
The discussion created certain recommendations and revealed that Turkey can maintain and sustain her
effectiveness on the international energy and transport corridors only and only through having a powerful and
effective seaborne trade structure.

Keywords: Energy and Transport Corridors, Turkish Seaborne Trade, Geostrategy, Enerqy Strategy.

Uluslararasi Enerji ve Ulastirma Koridorlarindaki Stratejik Gelismelerin Tiirk Deniz
Ticaretine Etkisi Uzerine Nitel Bir Aragirma*

0z

Gliclii bir ekonomi icin daha fazla enerji tiretmeye ve daha fazla enerji tiretebilmek icin ise daha ¢ok enerji
kaynagina ihtiyag duyulmasi; enerjive ulastirma koridorlarinin enerji politikalarindaki nemini arttirmaktadir.
S6z konusu stiregte, denizyolu tasimaciligy; transit gecisler ve boru hatlarinin liman/terminal baglantilar
agisindan stratejik bir éneme sahiptir. Bu bilgiler 1siginda, uluslararast enerji ve ulastirma koridorlar
tizerinde odaklanan stratejik gelismelerin Tiirk deniz ticaretine etkilerinin saptanmasina katkida bulunmak
amaciyla kegifsel nitelikli bir arastirma yapilmast amaglanmistir. Uluslararast enerji ve ulastirma koridorlar
ile uluslararasi enerji sektorii kapsaminda yapilan literatiir taramast sonucunda, séz konusu alanlarda
meydana gelen stratejik gelismelerin, Tiirkiye'ye yansimasina iliskin icerik analizleri yapilmis; daha sonra, bu
gelismelerin, Tlirk deniz ticaretine etkisi iizerine bir delfi arastirmasi gerceklestirilmistir. Calismanin sonuglar
béliimtinde Delfi arastirmasinda uzlasilan ifadeler tartisilmis ve bu ifadeler cercevesinde dneriler gelistirilmistir.
Bu bulgulardan yola ¢ikilarak, Tiirkiye’nin uluslararast enerji ve ulastirma koridorlarindaki etkinligini ancak
gliclii bir deniz ticareti yapisiyla gerceklestirebilecegi ortaya koyulmustur.

Anahtar Kelimeler: Enerji ve Ulastirma Koridorlary, Tiirk Deniz Ticareti, Jeostrateji, Enerji Stratejisi.
* This study was presented at the “Second International Congress on Energy Security in Southeast Europe” had been held in
Izmir - Turkey between 06-08 November 2014.
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1. Introduction

There is a strong relationship between
the demands for energy and the economic
growth particularly in the developing
countries. The more industrialization
in these countries the more energy
consumption [1, 2, 3, 4]. Although recently
increased  environmental = awareness
and the efforts made to save the earth
from the “bad man” fossil fuels cannot be
undermined, no renewable energy source is
expected to win the competition against oil
and natural gas in terms of trade scale for at
least 30 or 40 years in the near future [5].
The developed countries meet a great part
of their demands for energy through oil and
natural gas respectively. The developing
countries, however, use coal to a high
extent [6]. The world coal reserves said to
be available for 126 years, however, do not
have a strategic position as dependable as
does oil and natural gas [7, 6].

Owning oil and natural gas resources,
keeping its production in hand and energy
corridors under control have been the
main aim of the developed countries. In
connection with this fact, beyond many
socio-political events lay the struggles to
keep the energy resources under control [8].
The involvement of oil, natural gas and coal
in shipping activities is of great importance
and the electrical centrals recently installed
on ships has raised this importance to even
a higher extent [9].

Keeping all such developments in mind,
this study aims to carry out a discovery
research involving both qualitative and
quantitative aspects so as to find out
the effects of the recent strategically
developments regarding the international
energy and transport corridors on Turkish
seaborne trade.

2. Methodology

Qualitative researches focus on a
specific subject and composed of several
techniques they bring forward an approach

to the research problem involving certain
viewpoints and/or interpretations [10].
Although it is rather difficult to the reach a
clear-cut definition of qualitative research
method including all the processes
methods, approaches and specifications, it
could roughly be defined as a sequence of
process which involves revealing certain
perceptions, and incidents in a realistic and
holistic manner in a natural environment in
which qualitative data collection tools such
as observation, interviewing and document
analyses are used [11]. In this study, “Delphi
technique”, a strong qualitative research
method [12, 13] has been used. The reason
why Delphi technique has been preferred
is because it enables certain experts in
maritime issues and energy related topics
to pore over these subjects and put forward
delinked explorations and many sides’
interpretations and viewpoints.

The literature offers various definitions
for Delphi technique [14]. One of there is
offered by Linstone ve Turoff (1975) as “a
method of forming a group communicating
process involving individuals who discuss
the means to overcome certain problems
encountered” [15]. In other words,
Delphi technique which is also known
as an instrument used to reach certain
compromise on a research problem, is
a tool used to systematically collect the
viewpoints of the experts specialized on
the topic at hand [16]. This technique has
various advantages over many other group
decision techniques wherein it could be
difficult to reach healthy decisions out of
the face-to-face discussions made at panels
composed of crowded panel members. One
of the foremost advantages is that certain
time and financial coast; emerging from
gathering the panel members at certain
time and place could be overcome [17].

Mullen (2003) states that [18] based
on the types of practicing and methods
of grading, there are 23 types of Delphi
(classical, conventional, real-time Delphi
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etc.) and 20 types of Delphi practices
(Delphi practices, Delphi technique,
Delphi panel etc.) still, the most commonly
used ones are categorized into three
(classical Delphi, decision making Delphi
and policy Delphi) [19, 20, 14].

Policy Delphi is more commonly used
in social sciences, social and political
issues than classical Delphi. This Delphi
type aims to reach alternative policies
based on structured social dialogues
[19]. The policy Delphi technique,
used in maritime policies, logistics and
transportation related policies [21, 22] is
to reach any one or more of the following
targets [23]:

e Put forward all likely options to be
discussed and evaluated

e Calculate/approximate the effects and
likely results of any option

e C(Calculate and scrutinize any likely
appropriateness of any option

The steps to be followed in a policy
Delphi are as follows; 1. Determining
the issue and defining the problem, 2.
Determining the required expertise,
3. Choosing the experts and forming
a heterogenic group, 4. Preparing the
initial Delphi questionnaire, 5. Analyzing
the initial Delphi questionnaire, 6. If
needed, applying a second tour Delphi
questionnaire, 7. Analyzing the Delphi
questionnaire and 8. Realizing a group
meeting [19].

With the help of the data collected
through a literature review, a model has
been created where in the likely effects
of the strategic developments regarding
the energy and transport corridors on
Turkish seaborne trade are defined.
The overall consumptions of energy in
Turkey as well as in the world point to
the fact that the basic energy resources
transported through the international
energy and transport corridors are
crude oil, natural gas and coal. An overall
investigation reveals that the distribution

of these energy resources is carried out
through two such transport modes as
“pipelines” and “shipping”. As Gokkus
(2013: 3) points out, pipelines enable
the construction of energy bridges. The
present and/or projected ports linked
through pipelines as well as crude oil, LNG
tankers and coal carrying bulkers clearly
define the close relationship between the
mentioned corridors and seaborne trade.
Besides, the recently built energy ships
with floating electrical centrals installed
on involve shipbuilding industry in this
particular interrelationship [24].

Within  the conceptual model
developed in this research, a thorough
literature review and content analysis
are involved. In accordance with the
“statements” gained through such
studies, a policy Delphi type research
has been developed. And the result of the
research based on the data collected has
accompanied certain recommendations.
The literature review in connection with
the conceptual model has led to a great
deal of sources. These sources have been
exploited to carry out a content analysis
with the aim of finding out (determining)
the basic variables for the realized or
likely strategic developments regarding
the transport corridors particularly
involving Turkey.

The literature review concerning the
effects of the strategic developments of
the international energy and transport
corridors on Turkey has comprised 31
articles, books and reports. The content
analysis carried out through the sources
reviewed has concluded in 52 variables
repeated in various frequencies. The
frequency valves and distribution of
these variables are detailed in Appendix
1. The top ten variables with the highest
frequencies and their frequencies are
indicated in Table 1 [25-53].

In addition to the variables listed in
Table 1, the researches reviewed are seen
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Table 1. The Most Frequently Repeated Variables Revealed by the Content Analysis Involving the Effects
of the Strategic Development Regarding the International Energy and Transport Corridors on Turkey

No | The most frequently repeated variables Frequency
1 | The importance of Turkey in terms of the safety of energy supply 20
2 | Turkey as an energy transit point 18
3 | Differentiations in energy transit corridors 16
4 | Triggering new investments 15
5 | Relatively cheaper and lower risky shipping 14
6 | Environmental and security concerns involving Turkish straits 13
7 | The roles of ports in energy transport 13
8 | Ceyhan Terminal as one of the leading world oil markets 12
9 | BTC crude oil pipeline as the most critical aspect of East-West energy corridor 12

10 | Ceyhan as an important energy terminal 12

Source: Authors

to the focused on such relevant subjects as
the increase in tanker traffic through the
Turkish straits, the convenient weather
and port conditions, energy distribution
centers/terminals, Ceyhan Region as
an integrated energy center and lower
shipping costs.

In this study, based on the variables
formed as a result of the content analysis
regarding the reflections of strategic
developments having appeared at the
international energy and transportation
corridors, the following three steps
have been planned; 1. Determining the
statements of the Delphi research to be
used, 2. Determining the Delphi experts,
and 3. Implementing the Delphi research.

2.1. Determining the Statements to be
Used in the Delphi Research
The specifications of the Delphi
statements collected from the relevant
literature [54] are categorized into four
general rules as follows [14]:
¢ There should be no ambiguity in the
statements.
¢ The statement should be having no
if clauses interconnected. Such case,

different/indented clauses should be

used.

e The scientific, academic and
technological terms should be accurate
and comprehensible.

e All variables should have clear verified
definitions.

In compliance with the above
mentioned points the Delphi statements
should have no emotional aspects or any
groups of emotional words [55]. Another
point to be considered is the length of the
Delphi questionnaire. Some scholars think
that the Delphi questionnaire should be
limited up to 25 statements at most so
as to increase the ratio of responses and
receive satisfactory responses [14].

The statements to be used in Delphi
research have been categorized into such
three groups as economic effects, political
effects, and safety/security effects in
connection with the research model
developed taking into consideration the
content analysis as well as the socio-
economic risks involved in the crude oil
and natural gas energy corridors. A total
of 19 Delphi statements are indicated in
Table 2.
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Table 2. Delphi Statements Involving the Effects of the Strategic Developments Regarding the
International Energy and Transport Corridors or Turkish Seaborne Trade

A. | ECONOMIC EFFECTS

With the big tonnages of tanker shipments at her ports, Turkey will play a critical role in the world

1 tanker market.

The crude oil transported through pipelines in Turkey to the world markets has been an investment-
triggering point for Turkish shipping.

In the transport of crude oil from Mid Asia and Mid East to the world markets, Turkey gains a
3 | considerable income through the port services like warehousing and shipment activities, ship mooring,
shipment supervising and all kinds of business related processes and maintenance operations.

Baku-Tiflis-Ceyhan Pipeline, one of the most critical aspects of the East-West Energy Corridors, enables

4 the improvement of Turkish tanker shipping.

5 Due to the Samsun-Ceyhan By-Pass Oil Pipeline Project, Turkey has become one of the leading world
crude oil markets.

6 Crude oil transport through Turkey, relatively decreases the costs of transport from the Russian ports
along the Black Sea.

7 The increase in the handling capacity of the Marmara Eregli and Ege Gas LNG Terminals has enabled the
Turkish LNG tanker operations to improve to a further extent.

3 Establishment of LNG terminals in Turkey would encourage the Turkish shipping and ship building
industries to get interested in LNG shipping.

9 Installment of electrical centers on Energy ships would contribute to the improvement of the Turkish
ship yards.

10 Increase in the share of coal in the Turkish energy production would enable the Turkish bunker fleet to

improve to a further extent.

B. | POLITICAL EFFECTS

Ceyhan Region, with an important place within the regions; plays an important role in setting the energy

1 policies of Turkey.

2 Establishing refineries in the Mediterranean Region with crude oil processing capacities would make
Turkey a key-point in this respect.

3 With the further investments in ports and transport infrastructure Turkey would turn Ceyhan Terminal,

an exit gate for energy corridors; into one of the most important energy centers.

4 | Itis possible for Turkey to turn Ceyhan Terminal into an energy center like Rotterdam Terminal.

When Samsun-Ceyhan crude oil Pipeline Projects is realized, Samsun Port would have a strategic
importance in terms of energy transport.

C. | SECURITY/SAFETY EFFECTS

1 | Thereis a terror risk in Ceyhan Region in terms of energy supply.

An increase in the number of the big tonnage tankers being loaded at Ceyhan Region increases the risk of

2 the Turkish coasts along the Mediterranean Sea to get exposed to oil pollution.

3 Through Baku-Tiflis-Ceyhan crude oil pipeline, the passage related risks caused by the excessive (heavy)
tanker traffic through the Turkish Straits are minimized.

4 The increase in the number of the LNG tankers approaching (calling) Marmara Eregli and Ege Gas LNG

Terminals increases the safety risks at the terminals.

Source: Developed by the authors.
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2.2. Selecting the Experts to Get Involved
in Delphi Research

For the effectiveness of any Delphi
research, determining the experts is a very
important factor [56, 57]. The experts to
get involved in Delphi research are to be
well-knowledge and experienced in the
topics in question, willing to participate in
the research, able to spare time for Delphi
practices and have well communicative
skills [14]. Analyzing some of the researches
that have used Delphi reveals that there are
various numbers offered for the body of
the panel [58, 59]. The policy delphies are
recommended to have 10 to 50 members
[60]. Besides, the homogenic or heterogenic
structures of the panel are another point of
discussion. In policy delphies, for instance,
the panel is said to be heterogenic so as to
determine diverse points of discussion [14].

A group of 22 experts has been formed
who are thought to interpreted and discuss
the Delphi statements detailed in Table 2.
While forming the expert group, involving
therepresentativesfromthetopicsasSafety/
Security Related Sea Environment, Energy
and Maritime Policies, Pipelines, Turkish
Seaborne Trade, Shipping and Investment
has been taken into consideration. Keeping
these topics in mind, 11 experts from the
top managers of such state institutions as
Ministry of Transport, Maritime Affairs
and Communications (UDHB), Ministry of
Development (DPT), General Directorate
of Infrastructure Investments (DLH),
Petroleum Pipeline Corporation (BOTAS)
and Directorate General of Coastal Safety
(KEGM), 1 tanker broker, 3 academics,
and 7 mid/up managers seaborne trade
have been selected. The names and their
institutions have been kept confidential as
per the requests of the experts involved in
Delphi research.

2.3. Implementation
In implementing Delphi researches,
likert scale is commonly used. The likert

scale to be used is to include 3 points at
least and 11 point at most [61]. In 3-point
likert scale, three responses such as “I
agree”, “I disagree” and “No comment” are
preferred [62, 63]. Another variable used
in Delphi implementation is the number of
the tours, which ranges from 1 to 10 [14].
In order for the sensitivity of the research
to be acceptable, the most proper number
of tours is considered to be the least/lowest
number of tours. This number will vary
depending upon the structure of the panel,
the nature of the problem to be solved and
the feedback received following each tour
[64]. Although delphies usually consist of
3 tours, it is possible to see some one-tour
round delphies, and the number of one-
round delphies is thought to get increased
in the future [65].

In approximating the compromise
reached by the members of a panel,
various methods are used [14]. In policy
determining delphies with nominal-scale
(3-point likert), for example a two-thirds
level is considered to be “compromise”.
Therefore, if the approximated ratio of
compromise for each statement 66,7 % or
higher, then it is thought that a compromise
has been reached or the mentioned
statement. The reason for the keeping of
compromise so low is that the point of
discussion is extremely political [21].

Despite various methods used in
reachingan agreement [50].In 3-pointlikert
scale policy delphies, 2/3 compromised
agreement is said to be satisfactory for
reaching an agreement. So a 66,7 % ratio
of agreement, or over this ratio, for each
statement would mean having reached an
agreement. Such a low value agreement
ratio items from the political nature of
the statements discussed [14]. The Delphi
questionnaire involving 19 statements
formed in 3-point likert scale was e-mailed
to the Delphi group individually on
28.12.2010 through 25.06.2011, having
received their favorable reply through
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Table 3. The Agreement Rations for the Delphi the Statements Developed for the Effects of the Strategic
Developments in the International Energy and Transport Corridors on Turkish Seaborne Trade

Distribution*
No | Delphi Statements Results
Y | N |NC
1 With the big tonnages of tanker shipments at her ports, Turkey will play a g [12] 2 % 60
critical role in the world tanker market I don’'t agree
2 | The crude oil transported through pipelines in Turkey to the world markets has 14711 % 66,7**
been an investment-triggering point for Turkish shipping. I agree
3 In the transport of crude oil from Mid Asia and Mid East to the world markets,
Turkey gains a considerable income through the port services like warehousing 16| 5|1 % 76,2*%*
and shipment activities, ship mooring, shipment supervising and all kinds of [ agree
business related processes and maintenance operations.
4 Baku-Tiflis-Ceyhan Pipeline, one of the most critical aspects of the East-West s l13] 1 % 61,9
Energy Corridors, enables the improvement of Turkish tanker shipping. I don't agree
5 Ceyhan Region, with an important place within the regions; plays an important 1715 | o % 77,3**
role in setting the energy policies of Turkey. I agree
6 | Due to the Samsun-Ceyhan By-Pass Oil Pipeline Project, Turkey has become one % 55
. . 11|10| 1
of the leading world crude oil markets. I agree
7 | Through Baku-Tiflis-Ceyhan crude oil pipeline, the passage related risks caused 1661 0 % 72,7%*
by the excessive (heavy) tanker traffic through the Turkish Straits are minimized. [ agree
8 Crude oil transport through Turkey, relatively decreases the costs of transport 13| 415 % 76,5
from the Russian ports along the Black Sea. I agree
9 There is a terror risk in Ceyhan Region in terms of energy supply. 5 [13] 4 % 72,2%*
I don’'t agree
10 | Establishing refineries in the Mediterranean Region with crude oil processing % 88,9**
o o ) 16| 2 4
capacities would make Turkey a key-point in this respect. [ agree
11 | An increase in the number of the big tonnage tankers being loaded at Ceyhan 0% 66,7+
Region increases the risk of the Turkish coasts along the Mediterranean Seato | 14 | 7 | 1 Ioa r’ee
get exposed to oil pollution. &
12 | With the further investments in ports and transport infrastructure Turkey
. . . . % 71,4%*
would turn Ceyhan Terminal, an exit gate for energy corridors; into one of the | 15 | 6 1 [ agree
most important energy centers. &
13 | It is possible for Turkey to turn Ceyhan Terminal into an energy center like 1551 2 % 75**
Rotterdam Terminal. I agree
14 | When Samsun-Ceyhan crude oil Pipeline Projects is realized, Samsun Port 16| 4l 2 % 80**
would have a strategic importance in terms of energy transport. [ agree
15 | The increase in the handling capacity of the Marmara Eregli and Ege Gas LNG %55
Terminals has enabled the Turkish LNG tanker operations to improve toa [ 11| 9 | 2 y
I agree
further extent.
16 | The increase in the number of the LNG tankers approaching (calling) Marmara 9 [11] 2 % 55
Eregli and EgeGas LNG Terminals increases the safety risks at the terminals. I don’'t agree
17 | Establishment of LNG terminals in Turkey would encourage the Turkish % 66,7**
Lo ) s . ) . . 14| 7 1
shipping and ship building industries to get interested in LNG shipping. [ agree
18 | Installment of electrical centers on Energy ships would contribute to the % 80**
. . . 16| 4| 2
improvement of the Turkish ship yards. [ agree
19 | Increase in the share of coal in the Turkish energy production would enable the s 10| 4 % 55,6
Turkish bunker fleet to improve to a further extent. I don’t agree

Source: Prepared by the author. * Y-Yes, N-No, NC-No Comments **The consensus statements.
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phone contacts: After having e-mailed
the questionnaires, the panelists were
frequently contacted through phone calls
an 3-mail messages and a full participation
was aimed. The results gained from the
22 participants on 19 statements reveal
that 243 of 418 responses were “I agree”,
139 were “I don’t agree” and 36 were “no
comments”. The allocation of these results
for each statement revealed that 13 of the
19 statements were agreed. As indicated
in Table 3, the agreement ratios for each
statement are respectively as follows; 10.
(% 88,9), 14. (% 80), 18. (% 80), 5. (%
77,3), 8. (% 76,5), 3. (% 76,2), 13. (% 75),
7.(% 72,7),9. (% 72,2), 12. (% 71,4), 2. (%
66,7), 11. (% 66,7) and 17. (% 66,7).

3. Findings and Data Analysis

The findings of the one-tour Delphi
research are analyzed in such three basic
topics as economic, political, and security/
safety related effects of the strategic
developments regarding the international
energy and transport corridors on Turkish
seaborne trade.

3.1. Economic Effects

Out of 10 statements regarding the
economic effects five statements have
received an agreement from the Delphi
panelists. These five statements are the
agreement ratios for each are indicated in
Table 4.

The panelists have agreed that the
Powership (Energy Ships) [66] being built
atistanbul Tuzlaand izmit Golciik Shipyards
will contribute a lot to improvement of
Turkish Shipyard Industry. The agreement
ratio is 80 % (statement 18). While two
panelists have not commented on the issue,
four panelists have disagreed. The rest of the
panelists have stated their agreements and
underlined that “the preliminary projects
have contributed to the cumulating of

» o

knowledge-know how’, “our shipyards have
progressed on this knowledge’, “this progress
must be promoted’, and “the samples in hand
support this viewpoint”.

The agreement ratio for statement 8 is
76,6 %. While 13 panelist have favored this
statement, 5 of them have underlined such

factors as “the lessened voyage-day’, “the

Table 4. The Delphi Statements Agreed on Regarding the Economic Effects of the Strategic Developments
in the International Energy and Transport Corridors on Turkish Seaborne

Distribution*
No | Delphi Statements Results
Y | N |NC
Installment of electrical centers on Energy ships would contribute to the % 80**
18 | . . . 16| 4 2
improvement of the Turkish ship yards. I agree

8 Crude oil transport through Turkey, relatively decreases the costs of transport 1345 % 76,5%*
from the Russian ports along the Black Sea. [ agree
In the transport of crude oil from Mid Asia and Mid East to the world markets,

3 Turkey gains a considerable income through the port services like warehousing 161 5|1 % 76,2*%*
and shipment activities, ship mooring, shipment supervising and all kinds of [ agree
business related processes and maintenance operations.

2 The crude oil transported through pipelines in Turkey to the world markets has w71 % 66,7**
been an investment-triggering point for Turkish shipping. I agree
Establishment of LNG terminals in Turkey would encourage the Turkish % 66,7**

17 . . P . ) . L 14| 7 1
shipping and ship building industries to get interested in LNG shipping. I agree

Source: Prepared by the author.

*Y-Yes, N-No, NC-No Comments
**The consensus statements.
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fees for passage through the Turkish Straits’,

“the waiting periods in winters while passing
through the Turkish Straits”, and “the likely
advantages of the economies of scale”. On the
other hand, one of the panelists who have
not agreed on the statement has underlined
the points of “the inclinations towards
increasing the fees for the passages through
the Turkish Straits and strengthening
the alternatives for the pipelines passing
through Turkey”.

The agreement ratio for statement 3 is
76,2 %. Some of the points put forward by
those favoring the statement are “it should
be investigated whether the revenues gained
are satisfactory’, “the basic term used in the
statement is ambiguous”, and “the revenue
received is too little when compared with
that of the world market”. While 16 of the
panelists have agreed on the statement, 5
of them have disagreed, and one has made
no comments. Those have disagreed have
underlined such points as “the revenue
gained stays only around US $ 10 million”,
and “the operations at BOTAS for example
are under control of the foreigners, the
payments to the Turkish companies are too
little”.

The ratio of agreement on statement 2
is 66,7 %; comprising 14 favorable and 7
unfavorable comments. Those who favored
the statement have underlined such points
as “triggering the new investments is
restrained”, “lack of refining and marketing
powers’, “Turkish owners’ struggle for big
tonnages of tanker fleets though inadequate
yet’, and “the completion of one of the 4 big
shipyards planned for Ceyhan free zone”.
On the other hand, those who have not
favored the statement have focused on
such points as “the triggered investment
of British Petroleum (BP) only’, “the ships
involved are not Turkish flagged and under
control of big oil companies”, and “lack of
certain regulations supporting the interests
of Turkish shipping industry particularly
within those regarding the multimodal

transports passing through the end points of
the pipelines”.

The ratio of agreement on statement 17
is 66,7 % comprising 14 agreements and 7
disagreements. Those who have agreed on
the statement have underlined such factors
as “the doubtful adequacy of the Turkish
shipyards in LNG tanker building’, “the
principle of supply and demands”, and “too
costly LNG investments”. Those who have
disagreed have focused on such factors as
“LNG building and management requires
a high level of specialization’, “the point
involves freight markets”, and “LNG trade is
carried out based on ex-ship delivery terms”.

The discussions over statements 1, 4, 15
and 19 reveal that these statements have
not received any favorable responses.

3.2. Political Effects

All the five statements discussed by
the panelists regarding the political effects
have received favorable responses. These
statements along with the agreement ratio
for each are indicated in Table 5.

The agreement ratio for statements
10 is 88,9 % comprising 16 favorable, 2
unfavorable and 4 neuter responses. The
favorable responses have underlined such
factors as “a very important revenge gained
through refined product exports’, “restrained
supply of refined products in the world”, and
“the prestige Turkey would receive through
a refinery with oil processing capacity”. One
of the unfavorable responses underlined
the redundant capacity of the present
refineries.

The agreement ratio for statement 14 is
80 % comprising 16 favorable 4 unfavorable
and 2 no-comments responses. Those who
have disagreed on the statement have
focused on such factors as “Samsun Port
will deal with transit shipments only”, and
“Samsun Port has no adequate hinterland”.
On the other hand, those who have agreed
stated that “Samsun Port is the intersection
point of the East-West-North axis’, “tanker
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Table 5. The Delphi Statements Agreed on Concerning the Political Effects of the Strategic Developments
in the International Energy and Transport Corridors on Turkish Seaborne Trade

Distribution*
No | Delphi Statements Results
Y | N |NC
Establishing refineries in the Mediterranean Region with crude oil % 88,9**
10 . " Lo 16| 2 | 4
processing capacities would make Turkey a key-point in this respect. I agree
14 When Samsun-Ceyhan crude oil Pipeline Projects is realized, Samsun Port 6l 42 % 80**
would have a strategic importance in terms of energy transport. [ agree
5 Ceyhan Region, with an important place within the regions; plays an 17151 o % 77,3**
important role in setting the energy policies of Turkey. [ agree
It is possible for Turkey to turn Ceyhan Terminal into an energy center like % 75**
13 . 15( 5] 2
Rotterdam Terminal. I agree
With the further investments in ports and transport infrastructure Turkey .
) . : . % 71,4
12 | would turn Ceyhan Terminal, an exit gate for energy corridors; intooneof | 15| 6 | 1 [ agree
the most important energy centers. g

Source: Prepared by the author.

*Y-Yes, N-No, NC-No Comments
**The consensus statements.

traffic is likely to grow further”, and “despite
certain alternatives Samsun port is likely to
improve to improve to a further extent”.

The agreement ratio for statement
5 is 77,3 % comprising 17 agreements
and 5 disagreements. Those who have
disagreed seem to have failed to put
forward any reasonable views. The points
underlined by the panelists could be
highlighted as follows “Ceyhan is located at
Mediterranean’, “relatively low operational
costs at Ceyhan terminal particularly for
oil and tanker operators’, “certain thermic
centrals planned to be constructed at Ceyhan
region’, “Ceyhan’s position as an intersection
point of the pipelines”, and “the likeliness
of establishing natural gas and LNG sea
terminals at Ceyhan”.

The ratio of agreement for statement
13 is 75 % comprising 15 favorable and 5
unfavorable responses. The overall points
underlined in the relevant responses could
be highlighted as follows; “Ceyhan Terminal
at present conditions to be a point of loading
only’, “investments required for refineries in
the region”, and “turning the terminal into a
production center in addition to the present
functions”.

The value of agreement gained for
statement 12 is 71,4 % with 15 favorable
and 6 unfavorable responses. The favorable
ones underline such points as “realizing
the project for Samsun-Ceyhan Crude Oil
Pipeline’, “putting stronger stress on state
investments”, and “energy transfer center”.
The unlovable responses comprise such
points as “turning the crude oil received into
products at Ceyhan terminal and distribute
the products’, “the scale used is too limited”,
and “lack of certain regulation saving the
interests of each transport made in terms of

multimodal transport through pipelines”.

3.3. Security/Safety Related Effected
Three of the four statements offered
with respects to the security/safety related
effects have received favorable responses.
The ones agreed on and the ratio of
agreement for each are indicated in Table 6.
The ratio of agreement on statement 7
is 72,7 % comprising 16 favorable and 6
unfavorable responses. Those who have
agreed on the statements have underlined
such factors as “the probability of marketing
the Azerbaijan oil through the Black Sea’,
“Russia’s oil still transported through the
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Table 6.The Delphi Statements Agreed on Concerning the Security/Safety Related Effects of the Strategic
Developments in the International Energy and Transport Corridors on Turkish Seaborne Trade

Distribution*
No | Delphi Statements Results
Y| N |NC
Through Baku-Tiflis-Ceyhan crude oil pipeline, the passage related risks 0p 72,74
7 | caused by the excessive (heavy) tanker traffic through the Turkish Straits [ 16 | 6 | 0 ;) a r'ee
are minimized. s
9 | There is a terror risk in Ceyhan Region in terms of energy suppl 51131 4 % 72,2
Y g 8y Supply- I don’t agree
An increase in the number of the big tonnage tankers being loaded 0% 66,7+
11 | at Ceyhan Region, increases the risk of the Turkish coasts along the | 14 | 7 1 Ioa I:ee
Mediterranean Sea to get exposed to oil pollution. &

Source: Prepared by the author.

*Y-Yes, N-No, NC-No Comments
**The consensus statements.

Turkish Straits’, “restrained tanker tonnages
passing through the Turkish Straits”,
and “the advantages of Ceyhan Terminal
shipments over these through the Turkish
Straits in terms of the economies of scale”.
Those who have disagreed on the state
statement have pointed out such views
as “marketing the Azerbaijan oil through
the Black Sea is not rational in terms of
risks, costs and strategic evaluation’, “the
Azerbaijan oil could be transported through
Samsun-Ceyhan Crude Oil Pipeline”, and “no
noticeable difference between the present
oil potential and the amount passing
through the Turkish Straits particularly due
to certain alternatives emerged”.

The ratio of agreement on statement 9
is 72,2 % comprising 5 favorable and 13
unfavorable responses. The former ones
underline such points as “the services
offered at Ceyhan Region has so far
encountered no terror-sourced problems”,
and “the interferences in providing smooth
services have sourced from the political
up heals in the origin (Iraq)”. One of
the panelists who have agreed on the
statement pointed out that “though not
appeared through media, Iraq-Turkey Crude
Oil Pipeline has always been threatened
by terror, which is likely to be a matter of
concern for Turkey”.

The ratio of agreement for statement 11
is 66,7 % comprising 14 agreements and
7 disagreements. The points underlined
by those who agree on the statement are
as follows; “it is mandatory for tankers
operated at the loading ports at Ceyhan
Region to be double hulled”, “Turkey is late to
have been a party in the compensate funds
concerning oil pollution”, and “the need
for increasing the amount of oil pollution
prevention equipment”. Those who have
disagreed on the statement have underlined
such points as “the big tonnage tankers, as
designed in compliance with the recently
adopted conventions, have minimized oil
pollution risks”, and “the navigation risks at
Ceyhan Region are relatively lower”.

Meanwhile, no agreement has been
reached on statement 16.

4. Limitations

The noticeable limitation has been
encountered during the content analysis
process. The subjectoftheresearchis closely
related with energy geopolitics which is
vulnerable against rapid changes and apt
to ongoing changes. Despite such dynamic
nature of the subject, the time for content
analysis has had be limited and concluded
by the end of 2013. The main restraints
encountered during the Delphi process has
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been the specific structure of Delphi, policy
Delphi, using three-point likert scale and
involving only one-tour implementation.
Another limitation is concerned with the
limited number of statements (19 only)
and that of participants (22). The overall
ratio of agreement has been accepted as
66,7 % (2/3 majority). The reason why
the agreement ratio was so low is that
the subject discussed is highly politics-
dominated.

5. Discussion and Conclusion

The data collected through a literature
review and content analysis has been
discussed at a qualitative (Delphi) research
and certain conclusions have been drawn.

The content analysis reveals such points
of significance; “the importance of Turkey in
terms of secured energy supply’, “Turkey as
an energy transit country”, and “enriching
the variety of energy transit corridors”.
These points underline the geostrategic
importance of Turkey. This importance
makes it imperative that Turkey be an
undeniable party involved in the strategic
developments in  the international
energy and transport corridors. It is also
appreciable that the statements agreed
on concerning the economic effects of the
strategic developments in the international
energy and transport corridors match
quite well with the expected effects on
shipbuilding industry. Another point to be
underlined is that the participants of Delphi
process have often used such keywords as
“costs” “revenue”, and “investments”. These
keywords are the cornerstones of reaching
reliable and sound conclusions. The Delphi
statements mostly agreed on could be
discussed and implied as follows;

Building powerships (energy ships)
with floating electric central is likely to
contribute to be improvement of Turkish
Shipyard industry. The high ratio of
agreement on the statements discuses
regarding perfectly matches with the

developments recently experienced and
supported by the existing built of energy
ships and the projects designed for the
same purpose.

Crude oil transports through Turkey are
less costly than those through the Russian
ports along the Black Sea. It is clearly
accepted that crude oil transports through
pipelines in Turkey reduces costs supported
by the fees for passages through the Turkish
Straits as well as the waiting periods
encountered in winters. The relevant
statistics support this view. Besides, a part
of Russian crude oil is exported through
Baltic ports. Moreover, the decline in the
amount of crude oil transport through the
Turkish straits could be attributed to some
critical sea accidents encountered.

Turkey gains important revenue for her
port services during the transport of crude
oil from Mid Asia and Mid East to the world
markets. Despite a high ratio of agreement
gained on this statement, some views put
forward by the Delphi participants must
be taken into consideration. These are
that the revenue gained for port services
is only around US $ 10 million, the relevant
operation are under the control of the
foreigners, and the Turkish companies are
paid very little. All these concerns could be
attributed to the weak points overbooked
during the bargaining periods for the
pipeline projects. All these also demand
the fact that the adoption periods of energy
strategies and policies are the take into
consideration a variety of factors.

Transporting crude oil through the
pipelines in Turkey to the world markets
has triggered the new investments in
Turkish shipping industry. This view is
supported by the important developments.
Turkish ship-owners; though very few in
number, have started to own big tonnage
tanker fleet and one of the four shipyards
planned at Ceyhan Region has been
completed. However, the fact that a great
amount of the crude oil transported from
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Ceyhan Region to the world market is
carried by Greek ship-owners implies that
the Turkish tanker fleet has not matured
yet. Turkey based Palmali Group Holding,
has recently increased its share in this
particular market. And the Turkish owners
are expected to enrich their tanker fleet and
take a leading role in this business.

Establishing LNG Terminals in Turkey is
likely to encourage the Turkish shipping and
shipyards industries to get involved in LNG
field. It is known that Turkish enterprises
have been interested in LNG tanker
building and LNG operating industries. The
high costs of investment in this industry,
however, require state incentives and
supports. In fact, this subject must be
handled in a national policy involving both
private and state efforts in cooperation, and
BOTAS’s LNG policies could be taken as a
fruitful model. The LNG industry promises
to be one of the most profitable industries
so the steps in this struggle must be
accelerated.

Building refineries at the Mediterranean
and Region with crude oil processing
capacity is likely to take Turkey up to a key
point in this concern. In this matter, the
very first thing is to thoroughly analysis
the existing refineries in Turkey. Despite
the prestige it would grant to Turkey, the
links required for the crude oil to arrive at
the refineries are to be well planned at the
first hand. The transport of crude oil from
Ceyhan terminals to the world market is,
in a sense, a transit type of transport, so
a refinery planning for this region is to be
questioned. The statistics reveal that the
Azerbaijan based crude oil transported to
Ceyhan through BTC HPBH is a transit cargo
as a whole. Besides, Star Refinery planned
to be built at Izmir-Aliaga is expected to get
operated in 2014, taking the front row in
the relevant struggles.

When Samsun-Ceyhan Crude Oil
Pipeline Project is realized, Samsun Port
will gain strategic importance in energy

transport industry. Though there has been
no promising step taken in this matter, this
project plays a critical role for Turkey’s
energy and transport strategies. The project
is expected to support turning Ceyhan into
an energy center and lessening the traffic
though the Turkish straits. Besides, the
project is expected to raise the position of
Samsun Port in this respect.

Ceyhan takes the very first place with a
noticeable value as a strategic importance
in Turkey’s energy policies. Ceyhan is
located at the intersection point of crude oil
pipelines, has energy controls in the region
based on import coal and hosts on LNG
expert terminal project. With these values,
2010-2014 strategic plan of ETKB supports
the target of turning Ceyhan Region into an
integrated energy center.

It is possible for Turkey to turn Ceyhan
Terminal into an energy center like
Rotterdam Terminal. The relevant data
collected in 2012 reveals that Ceyhan has
realized around 13 % of the total cargo
handling in Turkey, with a total of 48,5
million tons of oil comprising 32 million
tons handled by BOTAS BTC and 16,5 million
tons handled by BOTAS Ceyhan Terminal.
This amount is quite little compared to
a total of 442 million tons (180 million
ton of which is oil) handled by Rotterdam
Terminal. So the structure of Ceyhan is to
cape with that of Rotterdam, which owns a
terminal. This requires a serious amount of
investments.

With further investments for ports
and transport infrastructures, Turkey will
turn Ceyhan Terminal, an exit gate for
energy corridors, into one of the leading
energy centers. This aim looks likely. The
handicaps to be overcome however are
two fold. First of all, the crude oil reaching
at the Ceyhan Terminal is to be processed
into products and its distribution is to
be arranged. Besides, the internationally
adopted agreements concerning pipelines
do not have any clauses saving/protecting
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the interests of each made of transport in
terms of multimodal transports. This leach
is to be overcome.

BTC HPBH helps minimizing the passage
risks raised by extensive tanker traffic
through the Turkish straits. The mentioned
pipelines are thought to minimize the
tanker traffic to be passed through the
Turkish straits but the main cause of this
minimization seems to be that Russia
has shifted a part of its oil exports from
the Black Sea to the Baltic Ports. Thus, a
stronger project to ease the traffic through
the Turkish straits is that of Samsun-Ceyhan
Crude 0il Pipeline.

The increase in the number of the
big tonnage tankers loading at Ceyhan
Region raises the risk of oil pollution at the
Mediterranean coasts. Though not so high
when compared with the other regions,
the tankers operated at the Ceyhan Region
cause oil pollution. Hence, to prevent
such pollution, certain investments and
incentives are to be made use of. Besides,
in all loading ports in this region, the
tankers should have to be double hulled.
Furthermore, in order to compensate the
losses due to the accidents encountered
in this region. Turkey must seek for the
means of utilizing the funds used for the oil
pollution caused by such accidents.

This study consisting of certain strategic
analyses regarding the points likely to
affect Turkish seaborne trade is thought
to act as a basic for the future studies that
will consider and research the energy and
seaborne trade related topics together. The
overall aim of this explorative, comparative
and empirical study is to corridors as well
and to gather the relevant perceptions at
a common platform. Therefore, further
studies supported by statistical data
wherein quantitative methods are used are
still needed.
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Gemilerde Elektro-Teknik Zabiti Olarak Calisacak Kisiler i¢cin Mesleki
Yeterlik Olgiitlerinin Bulanik AHP Yéntemiyle Degerlendirilmesi
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Oz

Son yillardaki teknolojik gelismeler ve bu gelismelerin denizcilik sektoriine yansimasiyla gemilerde
elektro-teknik zabiti olarak calisacak kisilerin fonksiyonu ve dolayisiyla da bu kisilerden beklenen
nitelikler artmigstir. Bu calismada, gemilerde elektro-teknik zabiti olarak calisacak kigilerin, gérevlerini
basarili bir sekilde yerine getirmelerinde etkili olacak mesleki yeterliklerinin uzman goriisleri
dogrultusunda énem siralamast arastirilmistir. Calismada, yeni STCW kurallari cercevesinde elektro-
teknik zabitlerinden beklenen mesleki yeterlik élctitleri tespit edilmistir. Daha sonra bu élctitler ana
olgiitler ve alt dlgtitler olarak kategorize edilmistir. Belirlenen yeterlik élctitlerinin birbirleriyle olan
iliskileri ve 6nem dereceleri, bulanik AHP yonteminin ele alindigi bir model yaklasim ile belirlenmistir.
Calismanin sonucunda, gemilerde elektro-teknik zabiti olarak gérev yapacak kisilerin gdrevlerini
bagariyla yerine getirmelerinde en bliyiik etken olarak bakim ve ariza bulma/giderme konularindaki
bilgi ve becerilerinin oldugu bilgisine ulasilmistir.

Anahtar Kelimeler: Denizcilik, Elektro-Teknik Zabiti, Mesleki Yeterlik, Bulanik AHP.

Assessment of The Importance of Competence Criteria for Persons Who Will Work as
Electro-Technical Officer On Board

Abstract

With the development of technology and its reflection on the maritime industry, the importance of
electro-technical officers who will work in the marine sector has increased. In line with this increasing
importance, in this study, an order of the importance of effective competencies in the success of electro-
technical officers who will work on ships is investigated in line with expert opinions. Firstly, the main
competence criteria expected from the electric stewardship within the framework of the new STCW
rule are identified and then an order of importance for competence criteria is put forward by referring
to expert opinions. The relevance of the determined competence criteria to each other and importance
ratings are determined by the fuzzy AHP method. According to the results, the most important factors
in the success of those who will serve as the electro-technical officers are knowledge and the skills of
maintenance and troubleshooting.

Keywords: Maritime, Electro-Technical Officer, Competence Criteria, Fuzzy AHP.
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1. Giris

Denizcilik sektoriinde calisacak
kisilerin egitimi ve o6gretimi dolayisiyla
da egitim ve oOgretimin strekliligi icin
belirlenen yeterlikler ve sertifika sistemi
her zaman 6nemli olmustur. Teknolojinin
gelismesi ve bu gelismenin denizcilik
sektoriine yansimasiyla da denizcilerin
egitim ve 0gretimi yeni boyut kazanmistir.
Cinkii teknolojiye adapte olmalar1 igin
yenilikleri kapsayacak giincel mesleki bilgi
ve beceriye sahip olmalarini gerektirmistir
[1, 2]. Dolayisiyla denizcilik kanunlarinda
diizenlemeye gidilmistir [3]. Denizcilik
sektoriiniin  gelisen teknolojiye adapte
olmasinda temel amag, daha emniyetli, daha
giivenli, daha hizl1 ve daha ekonomik olarak
seferlerin  gerceklestirilmesidir. ~ Ancak
bu amaca ulasmanin 6nemli unsuru ise
denizcilerdir. Teknolojiyle kazanilan olumlu
gelismeler, onu kullanan yetkisiz ve bilgisiz
insan unsuruyla hedefine ulasamayacaktir
[4, 5]. Denizcilik sektoriindeki genel
gelismelerin ~ dogrultusunda  elektro-
teknik zabitligi de geliserek daha etkin
bir role sahip olmaktadir. Oyle ki, elektro-
teknik zabitlerinin mesleki yeterliklerinin
gilincellenmesine  ihtiyag  duyulmustur.
Bu ihtiya¢ karsisinda ilk adim IMO
[6] tarafindan elektro-teknik zabitleri
icin  uluslararas1 yeni standartlarin
getirilmesidir [7].

ihtiyag duyulan degisimin temelinde
teknolojiyle birlikte gemilerdeki elektrik
ve elektronik aksamin da gelismesi
yatmaktadir.  Elektrik ve elektronik
ekipmanlardaki gelismeler, beraberinde bu
ekipmanlarin hem kurulum karmasiklhigini
hem de bakim ve ariza tespiti karmasikligini
getirmektedir [3]. Teknolojik gemilerde
ihtiyac duyulan giic daha fazladir Bu
ihtiyacin ~ sorunsuz  karsilanmasi i¢in
giiciin dretilmesi, dagitilmas1 ve kontrol
edilmesinden sorumlu personelin
uygun beceri ve niteligine sahip olmasi
gerekir. Uygun beceri ve nitelige sahip
calisanlarla insan hatasindan kaynaklanan

olumsuzluklar en aza indirilebilir.

Bu  c¢alismada, giincel  yeterlik
standartlar1 ve uzman gorisleri g6z dniinde
bulundurularak elektro-teknik zabiti
olarak calisacak kisilerin gorevlerinde
basarili olmalarinda hangi mesleki bilgi ve
beceri gerekliliklerinin daha etkili oldugu
arastirllmisti.  Teknolojik yeniliklerinde
etkisiyle gemilerde elektro-teknik
zabiti olarak calisacak Kisilerin, elektrik
enerjisinin  iiretiminden  haberlesme
sistemlerine kadar olduk¢a kapsamli
bir sorumluluk alam olusmustur. Oyle ki
elektrik-elektronik egitiminde mevcut olan
hemen hemen biitiin anabilim dallarini
(elektrik, elektronik, kontrol ve kumanda,
elektrik makineleri vb.) iceren kapsaml
bir bilgi birikimi = gerektirmektedir.
Calismada, bu kapsamli bilgi ve beceri
gereksinimlerinin (makalenin  kalan
kisminda yeterlik olciitleri olarak ifade
edilecektir) hangilerinin gemilerde
operasyonel emniyet ve verimlilik i¢cin daha
etkili oldugunun arastirildiglr bir bulanik
AHP modeli sunulmaktadir. Elde edilecek
etkili olma dereceleri, gemide elektro-
teknik zabiti olarak gorev yapacak kisiler
icin sahip olduklar1 olciitler tizerinden
basarili olma durumlarn ile ilgili bir 6n
degerlendirme sunacaktir. Calisma,
tilkemizde dogrudan bu alana yonelik
egitim sistemi bulunmayan, elektro-teknik
zabiti olarak c¢alisacak kisilerin mesleki
gelisimlerine yon vererek daha etkin ve
basarili olmalarinda yol gosterici olacaktir.
Ayrica, kalitenin artirilmasinda ve bir
elektro-teknik zabitinin nasil yetismesi
gerektigi konusunda da katki saglayacaktir.

2. Literatiir Ozeti

Bulanik  AHP  modeli  denizcilik
alaninda farkli amaglar ig¢in yayginca
kullanilmaktadir. Besikei ve arkadaslari [8]
bulanik AHP yontemi kullanarak cevresel
ve ekonomik agidan 6nemli olan gemilerde
yakit  tiketiminin  distrilmesi igin
alinabilecek operasyonel 6nlemlerin 6ncelik
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siralamasim1  yapmislardir.  Calismada,
IMO tarafindan kabul edilen gemi enerji
verimliligi yonetim plan1 kapsamindaki
operasyonel onlemlerin her birinin amag
dogrultusundaki etkileri (6nem dereceleri)
arastirllmistir. Ugurlu [9] yaptigi calismada
bulanik AHP yo6ntemi kullanarak vardiya
zabitlerinin kendileri icin en uygun gemi
tipini belirlemelerinde yardimci olacak bir
model calismistir Calismada dokme yiik,
kargo, tanker, konteyner, RoRo ve RoPax
gemileri ideal gemi tipi olarak ele alinmis
ve bir vardiya zabitinin calisacagl gemiyi
secerken goz 6niinde bulundurdugu él¢iitler
tizerinden bulanik AHP yontem uygulamasi
gerceklestirilmistir. Alarcin ve arkadaslari
[10] gemi dizel makinesiyardimci sistemleri
lizerinden ariza tespiti i¢cin bulanmik AHP
ve TOPSIS yontemlerinin kullanildigi bir
calisma gerceklestirmislerdir.  Sogutma,
yaglama yagi, governdr, hava tedarik ve
yakit yardimci sistemleri arasindan ana
makine arizasi tespitinde en etkili sistem
olarak yakit sistemi bulunmustur. Kececi
ve arkadaslar1 [11] gemi zabitlerinin
performans degerlendirmesini bulanik AHP
modeliyle gerceklestirmektedir. Sirketlerin
goz oOniinde bulundurduklar o6lgiitler
tizerinden sunulan model ile yoneticilerin
daha iyi ve saglikli karar vermelerinde
yardimcl olmak hedeflenmisti.  Ozkok
[12] calismasinda tersanelerde c¢alisacak
kaynakeilarin se¢imi i¢cin bulanik AHP
yontemini kullanmaktadir. Bu sayede,
tersanelerin kaynake¢l secimindeki tercih
Olciitlerinin  anlasilmast  ve  kaynakel
olarak calisacak Kkisilerinde yeterliklerini
sorgulamasi i¢in bir kilavuz olusturmak

hedeflenmistir.

Elektro-teknik zabitleri lizerine
literatiirde smirli sayida calisma
bulunmaktadir. Genel olarak yapilan

calismalar degisen yeterlikler ve denizcilik
egitim ve Ogretimindeki ilerlemeler
cercevesinde elektro-teknik zabitlerinin
durum analizini icermektedir. Mindykowski
[13] calismasinda, yeni yeterlikleri goz

ontiinde bulundurarak bu yeterliklerin
uygulanmasi i¢in gereken araglarinda ele
alindign STCW konvansiyonun yapisini
irdelemektedir. Calisma, degisen yeterlikler
cercevesinde elektro-teknik zabitlerinin
profesyonel kariyer gelisimleri T{zerine
yeni kurallarin  etkisinin  incelendigi
Polonya durum c¢alismasini igermektedir.
Wyszkowski ve arkadasi [14] STCW’nin A
bolimiinde ele alinan elektrik, elektronik ve
kontrol mithendisligi gorevleriyle ilgili yeni
yeterlikler ve bu yeterliklerin denizcilik
egitim ve Ogretimini nasil etkileyecegi
lizerine bir arastirma gerceklestirmislerdir.
Liu ve arkadaslar1 [15] STCW degisiklikleri
dogrultusunda elektro-teknik zabitlerinin
artan onemi ve bu durumun denizcilik
otoriteleri, sirketler ve egitim-68retim
iizerine etkilerinin analiz edildigi bir galisma
yapmislardir. Yine Mindykowski [3] bir
diger calismasinda elektro-teknik zabitleri
icin minimum yeterlik standartlarin ele
almakta ve neden bu standartlara ihtiyag
duyuldugu ve uygulanmasi gerektiginin
analizini yapmaktadir.

3. Metodoloji

Bu calismada, gemilerde elektro-
teknik zabiti olarak calisacak kisiler igin
yeterlik Olciitlerinin  6nem dagilimlar
analiz edilmektedir. Analiz i¢in s6zel 6l¢ekli
anket hazirlanarak uzman goriislerine
basvurulmustur.  Bu  dogrultuda en
son yayinlanan IMO standartlar1 ve
literatiirdeki ¢alismalarin  kapsamlh bir
sekilde incelenmesi ve arastirilmasiyla
elektro-teknik zabitlerinin yeterlik olctitleri
bes ana bashk ve alt basliklar halinde
belirlenmistir. Daha 6ncede ifade edildigi
gibi gemilerde elektro-teknik zabiti olarak
calisacak kisiler icin mesleki yeterlikler,
elektrik-elektronik egitiminde mevcut olan
hemen hemen biitin anabilim dallarim
icermekte ve kapsaml bir bilgi birikimini
gerektirmektedir. Bu durum, olgiitlerin
cok kapsamli ve katkilarinin degisik
boyutlarda olmasina sebep olmaktadir. Bu
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Mesleki yeterlik dlciitlerinin tespit edilmesi |

)

Karsilastirma matrislerinin ve stzel dlgiit ifadelerinin
olusturulmasi

U

Anket yapilarak uzman degerlendirmelerinin alinmas

g

Uzman degerlendirmelerinin bulamk sayilara
doniistiirtimesi
Tim uzmanlara ait degerlendirmelerden birlesik ikili
matrislerin olusturulmasi

v

Birlestirilmis matrislerden bulanik agirhklann

hesaplanmasi
v
Bulanik agirliklardan duruluk degerlerinin hesaplanmasi
ve verilerin analizi

Sekil 1. Calismada Gergeklestirilen Islem Adimlart

tarz karmasik ve uzman Kkisilerin goriisiine
ihtiyag duyulan sistemlerde ideal ¢6ziim
icin ¢ok kriterli karar verme yontemleri
kullanilmaktadir [16,17,18,19,20,21].
Belirsizlik durumlarinin temsil edilmesinde
ise bulanik mantik insan mantigina ¢ok
yakin bir model olarak 6n plana ¢cikmaktadir.
Clinkii karar verme durumunda olan

f

Satirdaki olgiit stiindaki élgiitten daha 6nemliyse,

uygulanmistir ~ Model, elektro-teknik
zabitleri icin tespit edilen ve ana ve alt
oOlciitler olarak kategorize edilen olciitlerin
kendi aralarindaki nedensel iliskilerini
ve Onem siralarim1 tespit etmektedir.
Calismada gerceklestirilen islem adimlar:
Sekil 1’de 6zetlenmektedir. Yapilan calisma
Tirk ticaret gemilerinde calisacak olan
elektro-teknik zabitleriyle kisithdir.

3.1. Bulanik AHP

Ana ve alt 6lgltlerin tespit edilmesinden
sonra anket calismasi icin literatiirdeki
ornekler dogrultusunda bulanik sayilar ve
bulaniksayilarakarsiliksozel 6lcek terimleri
olusturulmustur. ikili karsilastirma 6lcek
matrisi kullanilarak hazirlanan anket
araciligiyla uzman goriisleri elde edilmistir.
Uzman gorlisiine sunulan bulanik karar
matrisi asagidaki gibidir;

1 ki oo kin
Ro=|ka 1 kzn (1)
s Rog = 1

Burada I?i, I'yinci uzmana ait bulanik
karar  matrisidir  Karar = matrisinin
olusturulmasinda Kkullanilan so6zel o6lcek
ifadeleri, Emn, ise asagidaki gibidir;

Satirdaki siitundan kesinlikle 6nemli
Satirdaki siitundan cok dnemli
Satirdaki stitundan oldukca &nemli
Satirdaki siitundan biraz daha énemli

Fn 4 Satirdaki dlgiit stiindaki 6l¢iit ile aym éneme sahipse, {Satirdaki ve siitundaki esit Gneme sahip (2)

.

kisiler icin degerlendirmede kesin ifadeler
yerine aralikli ifadeler kullanmak daha
iyi fikir aktarimi sunmaktadir. Dolayisiyla
bulanik mantik kullanilarak alinan kararlar
daha isabetli olmaktadir. Bu nedenle, ¢ok
kriterli karar verme uygulamalarindan
olan AHP yo6nteminin bulanik mantik ile
birlikte kullanildig1 bir model yaklasimi

Stitundaki 6l¢iit satirdaki dlgtitten daha Gnemliyse,

Siitundaki satirdan biraz daha énemli
Siitundaki satirdan olduk¢a Gnemli
Siitundaki satirdan ¢ok onemli
Stitundaki satirdan kesinlikle 6nemli

Uzmanlardan elde edilen sozel 6lgekli
degerlendirme verileri hesap islemleri i¢cin
bulanik sayilara dontistiiriilmustiir. Bulanik
sayllar, bir tyelik fonksiyonuyla temsil
edilmektedir ve bulanik sayilarin tyelik
dereceleri [0,1] araliginda tanimlanmistir
[22]. Bulamik sayilar asagidaki gibi
tanimlanmaktadir.
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n; < x < ny,ise
Ha(x) =4{n; < x < ny ise
X > ngveyax < ny,ise 0

Burada p,(x) tiyelik fonksiyonudur ve n,,
n,, n,ise sirasiyla alt sinir, orta deger ve uist
sinir1 ifade etmektedir (Sekil 2).

palx) &

1.0

ny ny 3

Sekil 2. Uggensel Bulanik Sayilar

Bulanik sayilara dontstiriilen uzman
degerlendirmeleri  agirhkli  ortalama
uygulanarak bir araya getirilir ve
birlestirilmis ikili matrisler ana ve alt
Olciitler i¢cin olusturulur. Birlestirilmis ikili
matris tanimi asagidaki gibidir;

1 ki {‘m
S L @)
I':'l'."!.l Em! 1

Burada K birlestirilmisikilikarsilastirma
matrisidir.

Elde edilen matrislerden agirliklarin
tespit edilmesinde Buckley bulanik AHP
yontemi kullanilmaktadir. Yonteme ait
ifadeler asagidaki gibidir;

fi=ky ke @ ® fftn)l’/" (5)
W =T Q@@ +i+ o+ i)t (6)

Burada Izm, 'yinci satir ol¢iitiinlin n’yinci
stitun olciitlyle karsilastirmasinin bulanik

degeridir. 7, 'yinci satir él¢litiintin her bir
stitun olgiitiiyle karsilastirmasi sonucu elde

(x =ny)/(n; = ny)
(n3 —x)/(n3 — ny) (3)

edilen bulanik karsilastirma degerlerinin
geometrik ortalamasidir. w, ise bulank
agirliklar ifade etmektedir.

Bulanik agirliklarin  duruluk (crisp)
degerlerine doniistliriilmesinde ortalama
deger yontemi kullanilmistir;

dy = Tutnatns (7)

Burada d, r'yinci olgitin duruluk
degeridir.  Sonuglarin daha anlasilir
olmast  i¢in  normallestirme  islemi
gerceklestirilmistir. Normallestirme igin
uygulanan yontem asagidaki gibidir;

dyt = = (8)

=== i
T,

Burada d,, I'yinci 6lgiitiin (ana olgiitler
veya alt Olgiitler) normalize duruluk
degeridir. n ise 6l¢iit (ana ol¢iit veya alt
6lciit) sayisidir.

Goreli agirlik degerlerinin ve goreli
duruluk degerlerinin hesaplanmasinda
asagidaki denklemler kullanilmistir.

(.Wc)fltk i (w}ak@(ﬁ)fltk (9)
(de){"™ = (dw) @ dy){"™ (10)

Burada (w,) " ve (676),,“’”‘ sirasiyla i'yinci
alt dlgiitlerin goreli 6l¢iit agirliklar: ve goreli
duruluk agirhklandir. Ust ifade olarak
kullanilan "altk" degerin alt 6lciitlere ait
oldugunu "ak" ise degerin ana dlgiite ait
oldugunu belirtmektedir.

4. Bulanik AHP Uygulamasi ve Bulgular
Yeterlik  Olglitleri  siralamasi  igin
hazirlanan anketler, gemilerde uzun yillar
gorev yapmis bilgi ve becerisine giivenilen
bes uzmanin (Tablo 1) degerlendirmesine
sunulmustur. Uzman degerlendirmeleri
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toplanarak  olgiitlere  ait  agirhiklar  [23]. Uzmanlar, belirtilen soézel odlgek
belirlenmistir. Elektro-teknik zabiti olarak ifadeleri tizerinden deneyimlerine
gemilerde calisacak Kkisilerin gorevlerini goére degerlendirmelerini yapmislardir.
basarili  bir sekilde yiiriitmelerinde Bu degerlendirmelerden Uzman 1’e
etken olacak ana ve alt ol¢iitler Sekil 3’'de ait degerlendirme matrisi Tablo 3'de
gosterilmektedir. Ana Olciitler, elektrik  gosterilmektedir.

tesisat bilgisi, otomasyon, kontrol ve Yapilan degerlendirmeler so6zel olgek

Tablo 1. Calismaya Katki Saglayan Uzman Bilgileri

Mevcut Seviyesi Tecriibesi (y11) Gorev Durumu
Uzman 1 Uzak yol kaptani (10) Aktif gorevde degil
Uzman 2 Basmiihendis (8) Aktif gorevde
Uzman 3 Ikinci miihendis (6) Aktif gorevde degil
Uzman 4 Elektro-teknik zabiti (8) Aktif gorevde
Uzman 5 Elektro-teknik zabiti 4) Aktif gorevde
4
Temel Elektrik- Elektrik Tesisat Kaniriive Elektrik Balam ve Aniza
elektronik Bilgisi Ku Makineleri Bulma /Giderm
Bilgisi B"“"'I “"I Bilgisi e Bilgisi
L |
' ™ d ™\ 7 N ' N 4 ™
Elektrik dagitun Temel otomasyon, Elektrik ve
elegtf‘igl:ﬂll:lml el ik panolan ve otomatik kontrol ve E!evm&t;rrlian elektronik test ve
= g e = ekipmanlan b kumanda sistemleri | o | 7 bilgi b= Glclim cihazlannin
b"e ‘ss'ilg::ahi :EL hakkinda bilgive veel larnn sahi olrllmw kullamm bilgisine
ilgi P sahip olma bilgisine sahip olma P sahip olma
J \ J \ J
g 1 Va ™\ ™\
AC ve DC elektrik Yaksek volta) Elektro-hidrolik ve s e
devre teorisi ve teknolofisi ve || elektro-pnématik | || & ineleri L g
cihazlarinimn tesisat bilgisine haklanda bilgiye Toald e e
i & hakkinda bilgiye bakim ve onanm
bilgisine sahip olma sahip olma sahip olma sahip olma bilgisine sahip olma
& R R V[ Jeneratérlerin (" Elektrik ve
Basit elektrik ve baslatilmasi, elektronik devre ve
elektronik devre Flaktrté tukitat ALREIE RS el o hazirlanmasi ve sistem izolasyon ve
- semalarim = sistemnleri haklunda | = - i
diyagramlarmm yorumlayabilme bilgiye sahip olma paralel izolasyon testi
yorumlayabilme calistinimas: bilgisine sahip
7 ke \_ | bilgisine sahip olma) olmasi J
—
Alglayici ve
= sensdrler hakkinda
bilgive sahip olma
N—

Sekil 3. Calismada Kullanilan Ana ve Alt Olcitler

kumanda bilgisi, elektrik makineleri bilgisi ~ formatindan ticgensel bulanik sayilara

ve bakim ve ariza bulma/giderme bilgisidir.

Yapilan anket ¢alismasinda sozel
Olgekleme kullanilmistir. Kullanilan soézel
Olcek ifadeleri ve karsilik gelen bulanik
degerler Tablo 2’de gosterilmektedir

aktarilmaktadir. Yine Uzman 1’e ait ana ve
alt olciitler icin degerlendirme matrisinin
licgensel bulanik sayilara dontstiiriilmiis
degerleri sirasiyla Tablo 4,5,6,7,8,9'da
gosterilmektedir.
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Tablo 2. Calismada Kullanilan Sézel Olcek Ifadeleri ve Karsilik Gelen Bulanik Degerler

Sozel Olgek ifadeleri Bulanik Sayilar Bulanik Sayilarin Tersi
Esit 6nemli (1,1,1) (1,1,1)

Biraz daha 6nemli (1,3,5) (0.2,0.33,1)

Oldukga 6nemli (3,5,7) (0.14,0.2,0.33)

Cok onemli (5,7,9) (0.11,0.14,0.2)

Kesin énemli (7,9,11) (0.09,0.11,0.14)

Tablo 3. Uzman 1’e Ait Ana Olctitlerin Sézel Olcekte Degerlendirme Matrisi Tablosu

TEEB ETB OKKB EMB BAGB
Satir biraz Satir-stitun esit | Satir biraz Siitun ¢ok
o6nemli onemli o6nemli onemli
Siitun oldukea Siitun biraz Siitun ¢ok
ETB - - . - . N ;
o6nemli 6nemli o6nemli
OKKB ) %‘.atlr b.lraz ?utun .(;Ok
6nemli 6nemli
EMB R ?utun f)ldukga
onemli
BAGB -
Temel elektrik-elektronik bilgisi TEEB
Elektrik tesisat bilgisi ETB
Otomasyon, kontrol ve kumanda bilgisi OKKB
Elektrik makineleri bilgisi EMB
Bakim ve ariza giderme bilgisi BAGB

Tablo 4. Uzman 1’e Ait Ana Olgiitlerin Bulanik Sayilarla Degerlendirme Matrisi Tablosu

TEEB ETB OKKB EMB BAGB
TEEB (1,1,1) (1,3,5) (1,1,1) (1,3,5) (0.11,0.14,0.20)
ETB (0.20,0.33,1) (1,1,1) (0.14,0.20,0.33) | (0.20,0.33,1) (0.11,0.14,0.20)
OKKB 1,11 (3,5,7) (1,1,1) (1,3,5) (0.11,0.14,0.20)
EMB (0.20,0.33,1) (1,3,5) (0.20,0.33,1) (1,1,1) (0.14,0.20,0.33)
BAGB (5,7,9) (5,7,9) (5,7,9) (3.5.7) (1,1,1)

Tablo 5. Uzman 1’e ait TEEB Alt Olciitlerinin Bulanik Sayilarla Degerlendirme Matrisi Tablosu

TEEB1 TEEB2 TEEB3
TEEB1 (1,1,1) (1,1,1) (3.5.7)
TEEB2 (1,1,1) (1,1,1) (3.5.7)
TEEB3 (0.14,0.2,0.33) (0.14,0.2,0.33) (1,1,1)
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Tablo 6. Uzman 1’e Ait ETB Alt Olciitlerinin Bulanik Sayilarla Degerlendirme Matrisi Tablosu

ETB1 ETB2 ETB3
ETB1 (1,1,1) (1,3,5) (0.09,0.11,0.14)
ETB2 (0.2,0.33,1) (1,1,1) (0.09,0.11,0.14)
ETB3 (7,9,11) (7,9,11) (1,1,1)

Tablo 7. Uzman 1’e Ait OKKB Alt Olciitlerinin Bulanik Sayilarla Degerlendirme Matrisi Tablosu

OKKB1 OKKB2 OKKB3 OKKB4
OKKB1 (1,1,1) (3,5,7) (3,5.7) (3,5,7)
OKKB2 (0.14,0.2,0.33) (1,1,1) (0.2,0.33,1) (1,3,5)
OKKB3 (0.14,0.2,0.33) (1,3,5) (1,1,1) (3,5,7)
OKKB4 (0.14,0.2,0.33) (0.2,0.33,1) (0.14,0.2,0.33) (1,1,1)

Tablo 8. Uzman 1’e Ait EMB Alt Olciitlerinin Bulanik Sayilarla Degerlendirme Matrisi Tablosu

EMB1 EMB2 EMB3
EMB1 (1,1,1) (3.5,7) (5,7.9)
EMB2 (0.14,0.2,0.33) (1,1,1) (1,1,1)
EMB3 (0.11,0.14,0.2) (1,1,1) (1,1,1)

Tablo 9. Uzman 1’e Ait BAGB Alt Olgiitlerinin Bulanik Sayilarla Degerlendirme Matrisi Tablosu

BAGB1 BAGB2 BAGB3

BAGB1 (1,1,1) (0.11,0.14,0.2) (1,1,1)

BAGB2 (5,7,9) (1,1,1) (3,5,7)

BAGB3 (1,1,1) (0.14,0.2,0.33) (1,1,1)
Daha 6nce de belirtildigi gibi bes uzman  Birlesik  degerlendirme  matrislerinin

degerlendirmesi sonucu elde edilen bulanik
degerler bir araya getirilerek birlesik
karsilastirma matrisleri ana ve alt 6lciitler
icin ayr1 ayr1 yapilmistir. Tiim uzmanlara
ait birlesik ana olgltler degerlendirme
matrisi Tablo 10’da gosterilmektedir.

olusturulmasindan sonra bulanik agirliklar
ve duruluk degerleri ve bu degerlerin goreli
karsiliklar1 Buckley bulanik AHP yontemine
gore hesaplanmistir. Elde edilen 6nem
degerleri Tablo 11’de gosterilmektedir.

Tablo 10. Tiim Uzmanlara Ait Ana Olgiitlerin Birlesik Karsilastirma Matrisi Tablosu

TEEB ETB OKKB EMB BAGB
TEEB | (1,1,1) (0.782,1.332,2.027) | (0.95,1.304,1.615) | (2.371,4.663,6.765) | (0.397,0.673,0.931)
ETB | (0.493,0750,1.277) | (1,1,1) (0.519,0.997,1.518) | (0.724,1.243,1.903) | (0.268,0.314,0.391)
OKKB | (0.619,0.766,1.053) | (0.658,1.002,1.925) | (1,1,1) (0.609,1.243,2.250) | (0.131,0.182,0.313)
EMB | (0.147,0.214,0.421) | (0.525,0.804,1.379) | (0.444,0.804,1.641) | (1,1,1) (0.150,0.221,0.411)
BAGB | (1.073,1.484,2516) | (2.551,3.179,3.729) | (3.185,5.474,7.624) | (2.427,4.523,6.651) | (1,1,1)
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Tablo 11. Ana ve Alt Olgiitlerin Bulanik Agirliklart ve Duruluk Degerleri

olma (BAGB1)

- Goreli
Ana ve Alt Olgiitler Btllamk G?rell Bulanil D“f“'“" . | Duruluk
Agirhiklar Agirhiklar Degerleri = .
Degerleri
Temel elektrik-elektronik bilgisi (0.11,0.23,0.43) 0.22
Uygun temel elektrik-elektronik ve
gii¢ elektronigi bilgisine sahip olma (0.25,0.46,0.78) (0.02,0.11,0.34) | 0.45 0.10
(TEEB1)
AC ve DC elektrik devre teorisi ve
cihazlarinin bilgisine sahip olma (0.24,0.37,0.59) (0.02,0.08,0.26) | 0.37 0.09
(TEEB2)
Basit elektrik ve elektronik devre
diyagramlarini yorumlayabilme (0.09,0.15,0.28) (0.01,0.03,0.12) 0.16 0.04
(TEEB3)
Elektrik tesisat bilgisi (0.06,0.13,0.25) 0.13
Elektrik dagitim panolari ve
ekipmanlar1 hakkinda bilgiye sahip (0.22,0.35,0.55) (0.01,0.04,0.14) | 0.35 0.05
olma (ETB1)
Yiiksek voltaj teknolojisi ve tesisat
bilgisine sahip olma (ETB2) (0.06,0.09,0.16) (0.01,0.01,0.04) | 0.09 0.01
Elektrik tesisat semalarini
yorumlayabilme (ETB3) (0.35,0.54,0.83) (0.02,0.07,0.21) | 0.54 0.07
Otomasyon, kontrol ve kumanda
bilgisi (0.06,0.11,0.25) 0.12
Temel otomasyon, otomatik kontrol ve
kumanda sistemleri ve elemanlarinin (0.28,0.58,1.07) (0.01,0.062,0.27) | 0.55 0.07
bilgisine sahip olma (OKKB1)
Elektro-hidrolik ve elektro-pndmatik
hakkinda bilgiye sahip olma (OKKB2) (0.08,0.16,0.37) (0.01,0.02,0.09) e 0.02
Alarm ve izleme sistemleri hakkinda
bilgiye sahip olma (OKKB3) (0.07,0.13,0.28) (0.01,0.02,0.07) | 0.14 0.02
Algilayic1 ve sensorler hakkinda
bilgiye sahip olma (OKKB4) (0.05,0.11,0.25) (0.01,0.01,0.06) | 0.12 0.01
Elektrik makineleri bilgisi (0.04,0.08,0.19) 0.09
Elektrik motorlari ve stiriiciileri
hakkinda bilgiye sahip olma (EMB1) (0.31,0.43,0.57) (0.01,0.03,0.11) | 0.42 0.04
Jeneratorler ve diger elektrik
makineleri hakkinda bilgiye sahip (0.21,0.28,0.38) (0.01,0.02,0.07) | 0.28 0.03
olma (EMB2)
Jeneratorlerin baslatilmasi,
hazirlanmasi ve paralel ¢alistirilmasi (0.20,0.27,0.40) (0.01,0.02,0.08) | 0.28 0.03
bilgisine sahip olma (EMB3)
Bakim ve ariza giderme bilgisi (0.22,0.43,0.82) 0.42
Elektrik ve elektronik test ve 6l¢lim
cihazlarinin kullanim bilgisine sahip (0.21,0.31,0.51) (0.04,0.13,0.41) 0.32 0.14
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Tablo 11. Ana ve Alt Olciitlerin Bulanik Agirliklart ve Duruluk Degerleri (Devam)

AC ve DC elektrik-elektronik

sahip olmasi1 (BAGB3)

cihazlarinin genel bakim ve onarim (0.23,0.38,0.58) (0.05,0.16,0.48) 0.37 0.16
bilgisine sahip olma (BAGB2)

Elektrik ve elektronik devre ve sistem

izolasyon ve izolasyon testi bilgisine (0.19,0.30,0.47) (0.04,0.13,0.38) 0.30 0.13

Degerlendirme sonucunda, ana dl¢itler
arasinda en ¢ok 6neme sahip o6l¢iit “bakim
ve ariza giderme bilgisi” oldugu ve ikinci
olarak “temel elektrik-elektronik bilgisi”nin
oldugu bulunmustur. Ana olgiitler igin
elde edilen 6nem agirliklar1 Sekil 4’de
verilmektedir.
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Sekil 4. Elde Edilen Ana Olciitler icin Onem
Agirliklarn

En oOnemli ana olgit goz oOnilinde
bulunduruldugunda, “AC ve DC elektrik-
elektronik cihazlarimin genel bakim ve
onarim bilgisine sahip olma” alt dl¢iitii en
¢ok Oneme sahip alt olciit olarak ortaya
cikmaktadir. En 6nemli ana olglitiin alt
Olciitlerinden ikinci 6neme sahip oOlglt
ise, “elektrik ve elektronik test ve olciim
cihazlariin kullanim bilgisine sahip olma”
alt olciitidir. En onemli ana ol¢iitiin alt
Olciitlerine ait dnem agirliklar1 Sekil 5’de
verilmektedir.

&
=1

=

g 30

=1

= 20

510

=

g0

& BAGB1 BAGE2 BAGB3

Alt Olgiitler

Sekil 5. En Onemli Ana Olgiite Ait Alt Olgiitlerin
Onem Agirliklart

Biitiin alt 6lciitler gdz 6ntine alindiginda
elde edilen 6nem agirliklar1 Sekil 6’da
gosterilmektedir. Onem siralamasinda ilk
¢ alt 6l¢iit sirasiyla, bakim ve ariza giderme
bilgisi alt dl¢iitleri olan AC ve DC elektrik-
elektronik cihazlarinin genel bakim ve
onarim bilgisine sahip olma (%16), elektrik
ve elektronik test ve oOl¢im cihazlarinin
kullanim bilgisine sahip olma (%14) ve
elektrik ve elektronik devre ve sistem
izolasyon ve izolasyon testi bilgisine sahip
olma (%13) dir. Temel elektrik-elektronik
bilgisi ana ol¢iiti altindaki uygun temel
elektrik-elektronik ve giic elektronigi
bilgisine sahip olma alt dl¢tti %10 ve AC
ve DC elektrik devre teorisi ve cihazlarinin
bilgisine sahip olma alt odlgiti ise %9
oraninda 6nem gostermektedir. Onem
agirligi en dusiik olan olgiitler ise sirasiyla,
elektrik tesisat bilgisi ana odl¢ttii altindaki
ylksek voltaj teknolojisi ve tesisat bilgisine
sahip olma alt 6l¢iiti (%1) ve otomasyon,
kontrol ve kumanda bilgisi ana olgiiti
altindaki algilayic1 ve sensorler hakkinda
bilgiye sahip olma (%1) alt 6l¢iitiidir.

Genel olarak bakildiginda, belirtilen tiim
olciitler, kurulu bir sistem olarak gemide var
olan bitiin elektrik ve elektronik sistemleri
kapsamaktadir. Bu sistemlere iliskin bilgi ve
beceriye sahip olmak kuskusuz tiim sisteme
hakim olmak ve denetleyebilmek anlamina
gelmektedir. Ancak bu ise, daha oncede
ifade edildigi gibi, olduk¢a kapsaml bir
bilgi birikimi ihtiyacim isaret etmektedir.
Elde edilen sonuglara bakildiginda, isleyen
bir sistemin devamliligli i¢in gereken
mesleki yeterlik on plana ¢ikmaktadir.
Yani, sistemlerin bakiminda ve muhtemel
olumsuzluklarda  gerekli = midahaleyi
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Onem Agirhklar (%)

Tiim Olq:utler

Sekil 6. Biitiin Olciitler icin Genel Onem Agirliklar

yapabilme bilgi ve becerisi 6ne ¢cikmaktadir.
Ote yandan, bu bilgi ve beceri, yani bakim
ve ariza giderme; deneyimle, teorik olarak
alan bilgisi hakimiyetiyle, alet ve cihazlarin
dogru kullanimiyla ve hangi sisteme ne tir
bakim yapilacagi bilgisiyle dogru orantili
olmaktadir. Belirlenen alt dl¢iitlerin sayisi
artirllarak ve daha fazla uzman elektro-
teknik zabitine ulasilarak daha detayli
sonuglara ulasilabilir.

5. Sonug

Denizcilik  sektoriindeki  teknolojik
gelismeler, bu teknolojiye adapte olma
dogrultusunda gemi adamlarindan
beklenen yeterlik ve mesleki becerilerinde
gelistirilmesi ihtiyacin1 dogurmustur. Bu
calismada, bu gelismelerle daha etkin bir
konuma gelen elektro-teknik zabitlerinin
gemilerde gorevleriniyerine getirmelerinde
etkili olacak mesleki yeterliklerinin
hangisinin daha etkin oldugunu gosteren
onem siralamast  yapimistir  Uzman
goriisleri alinarak elde edilen sonuglar,
gemide elektro-teknik zabiti olarak gorev
yapacak Kkisilerin basarili olmalarinda en
biiyiik etkenin mesleki bakim ve ariza bulma
bilgi, beceri ve deneyimlerinin oldugunu
gostermektedir. ikinci en biiyiik etken
ise temel elektrik-elektronik bilgisidir.
Elde edilen sonuglar, tiim donanimlariyla

hazir bir geminin seferini giivenli ve
zamaninda gerceklestirebilmesi i¢in seyir
esnasinda Karsilasilabilecek aksakliklara
uygun ve gerekli miidahalenin yapilmasi
gerekliligiyle ortiismektedir. Bu da ancak,
miidahalede kullanilacak aletlerin, ne
sekilde miidahale edileceginin ve miidahale
edilecek sistem i¢in gerekli bilgi ve beceriyi
gerektirmektedir. Daha da Onemlisi,
herhangi bir aksaklikla karsilasmamak i¢in
elektrik-elektronik ekipmana nasil bakim
yapilacag bilgi ve becerisidir. Bulgularin,
dogrudan gemiye yonelik egitim sistemi
bulunmayan, gemilerde elektro-teknik
zabiti olarak calisacak Kkisilerin daha
basarili ve etkin bir kariyer hedefi igin
mesleki gelisimlerine yon vermede faydal
olacag diisiiniilmektedir.
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Oz

Bu ¢alisma ile tilkemizdeyiiksekdgretim kurumuna (YOK) bagh denizcilik egitimiveren lisans diizeyindeki
béliimlerde yer alan égretim tiyelerine yonelik kantitatif bir arastirma yapilmast amaclanmigstir. Lisans
diizeyinde denizcilik egitimi veren deniz ulastirma isletme ve gemi makinalar isletme miihendisligi
béliimleri kapsaminda yer alan dgretim tyeleri ¢alismanin ana kapsamini olusturmaktadir. Bu
béliimlerin egitim-6gretim faaliyetlerini yerine getirebilmeleri igin gerekliliklerini saglama konusunda
yasanan sorunlarin, yeni kurulan fakiilte ve yiiksekokul sayilarinin artmast ile birlikte daha da ¢arpict
boyuta gelecegi tahmin edilmektedir. Calismada probleme neden olan etkenler kantitatif teknikler
yardimi ile incelenmis ve soruna yénelik ¢éziim énerileri sunulmaya calisilmistir. Probleme neden olan
cesitli etkenler bir araya getirilerek, bu etkenlerin birbirleri ile olan iliskileri ve 6nem dereceleri bulanik
AHP (Fuzzy Analytic Hierarchy Process) ve soruna ¢6ziim sunabilecek ¢6ztim énerileri arasinda da bir
degerlendirme yapabilmesi adina bulanik TOPSIS (Fuzzy Technique for Order Performance by Similarity
to Ideal Solution) yénteminin ele alindigi bir model yaklasimi kullanilmistir. Calisma sonuglarina gore
ogretim tiyesi sayisinin yeterli sayida olmayisinin temel nedenlerinden bazilari sirasiyla; “akademisyen
ticretlerinin diistikltigii’, “denizde ¢alisanlar icin yiiksek ticret imkdnt’, “liniversiteler tarafindan yeteri
sayida akademik kadronun acilmamast” olarak tespit edilmistir. Bu soruna ¢éziim getirebilecek en
onemli alternatiflerden bazilari ise; “akademisyenlik meslegine olan ilginin arttirilmasi, ézendirilmesi
ve 6grencilerin bu alana yénlendirilmesi’, “YOK'iin istemis oldugu gerekliliklerin denizcilik egitimi veren
kurumlar igin farkll kategoride diizenlenmesi” ve “liniversite yénetimlerince denizcilik egitimi veren
kurumlara bazi ozel yetkilerin taninmasit” olarak tespit edilmistir.

Anahtar Kelimeler: Denizcilik Egitimi, YOK, Bulanik AHP, Bulanik TOPSIS.
A Quantative Case Study Regarding The Future of Turkey's Maritime Education

Abstract

In this study, it is aimed to conduct a quantitative research amongst academic members of higher
education institution's (YOK) maritime departments that gives education on bachelor's level. Academic
staff who are working in the departments of maritime transportation and marine engineering are
the main extent of this study. It is estimated that the problems regarding required competencies and
qualifications of these maritime departments will become more crucial by the newly opened faculties
and high schools. In this research, with the help of quantitative techniques, we tried to inspect the
factors that are behind such problems and represented particular solutions. Factors that cause the main

154



© UCTEA The Chamber of Marine Engineers  Journal of ETA Maritime Science

problem are gathered together. Significance levels and interrelations of such factors are analyzed with
fuzzy AHP (fuzzy analytic hierarchy process) and fuzzy TOPSIS (fuzzy technique for order performance
by similarity to ideal solution) is used for the determination of the solution recommendations.
Concordantly, a model approach that combine both techniques are created. As a result of the study,
main reasons behind the lack of academic staff numbers are found as; "low academic salaries”, "high
salary of sea workers", "insufficient number of academic positions that are declared by universities". In
addition, best alternatives for the solution of these problems are discovered as; "encouragement and

"on

motivation for the academics as an occupation”, "requlation of YOK's competencies and qualifications

"on

for maritime departments in different categories”, "special authorizations for maritime departments by

university managements".

Keywords: Maritime Education, YOK, Fuzzy AHP, Fuzzy TOPSIS.

1. Giris

Denizcilik egitimi alan her zabit
adayinin sektoriin deniz ve kara ayaginda
alacagi gorevlere yonelik temel denizcilik
ve yonetim bilgileri ile donatilmis olmasi
biiyiik 6nem tasimaktadir [1, 2, 3]. Bu
nedenle iist diizeyde bir denizcilik egitimi
vermeyi hedefleyen bir egitim kurumunun
teori ve uygulamaya doniik istikrarh
bir siireci iceren, bunun yaninda STCW
sozlesmesi geregi gecerli bir sertifika
egitimi ile denizcilik mesleginin daha
ileri asamalarina gecise imkan saglayacak
bir hedefe yonelik olarak verilmesi
gerekmektedir [4, 5, 6, 7]. Giiniimiizde
orgiitler hangi sektérde yer alirsa alsin
faaliyetlerinde etkinlik ve verimlilik elde
etmeyi hedeflemektedirler. S6z konusu bu
orgiitler bahsedilen amacayonelik, alaninda
egitimlipersonellereihtiyagcduymaktadirlar
[8,9, 10]. Denizcilik sektoériinde gemiadami
istihdamina olan ihtiyac neticesinde
yetismis personel ihtiyacini karsilamak i¢in
tilkemiz blinyesinde degisik tiniversitelerde
egitim veren bolimler agilmaktadir. Bu
béliimlerde Uluslararasi Denizcilik Orgiitii
(IMO) STCW 2010 Konvansiyonu A-I1I/1
ve A-11/2 gerekleri ile gerekli mithendislik
derslerine yonelik egitimler verilmektedir.
Ulkemizde kisa bir siire oncesine kadar
oldukeca sinirli sayida olan bu egitim
kuruluslar1 2017 yili itibariyla yalnizca
YOK biinyesinde yer alan 10 adet fakiilte
ve 1 adet yliksekokul ile 7 adet meslek

ylksekokulu gibi hizla artan bir sayiya
ulasmistir [11]. Bu kurumlarin birgogu
maalesef YOK tarafindan agilma onaylarini
almalarina ragmen, STCW sozlesmesi
geregi fiziki ve akademik kadro altyapisini
tamamlayamadiklarindan dolay1 6grenci
alimia baslayamamis goziikmektedirler.
Ayrica denizcilik sektoriinlin tim diinyada
oldugu gibi iilkemiz simirlar1 icerisinde
de artan bir ivme ile biiyiime gdstermesi
neticesinde egitim veren bu kurumlarin
sayisinda gelecege yonelik artis olacagi
tahmin edilmektedir [12]. Gemiadamlarinin
tilkemiz kosullar1 g0z oniinde
bulunduruldugunda  mezun  olduktan
hemen sonra yiiksek tcretler karsiliginda
sektorde hizla istihdam edebilmeleri de, bu
boliim ve fakiiltelere olan ilginin artmasina
neden olmaktadir. Bu ilgi ve denizcilik
sektoriinilin yetismis gemiadamina duydugu
arzin  dengelenebilmesi dogrultusunda
bahsi gegen egitim kurumu sayilarinin
ve mevcut kurumlarin da 6grenci alimi
kontenjanlarini arttirilarak talebe
yetismeye calisacagi degisik analizler
sonucunda Ongoriilmektedir Durum bu
acidan ele alindiginda suan igin nicel
olarak artis gosteren denizcilik egitimi
veren kuruluslarin nitel olarak gerekli
egitimi verecek yeterlilikte olmadiklar:
goriilmektedir. ~ Uluslararas1  diizeyde
gemiadami yetistirilmesine yonelik
olarak STCW gerekleri ele alindiginda
bu kuruluslarda 6gretim elemani olarak
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hizmet verebilecek ve bunun yansira
denizci egitici belgesine sahip, deniz
tecriibesine haiz akademik personelin ise
yeterli veya istenilen nitelikte olmadigi
sonuglarina ulasilabilir. Bu durum egitim
kalitesinin olumsuz yonde etkilenerek
yetisen  gemiadamlarinin  kalitesinin
diismesine sebebiyet  verebilecektir.
Ayrica sorunun artmasi ile birlikte Tiirk
denizciliginin uluslararasi sulardaki
prestijinin zedelenmesinin yaninda IMO
tarafindan yayinlanan ve iiye iilkelerin gemi
adamlarinin egitim ve belgelendirilmesi
ile ilgili STCW Sozlesmesi gereklerini tam
olarak yerine getirildigini gosteren “Beyaz
Liste”den ¢ikarilma asamasina gelmesi soz
konusu olabilecektir.

Deniz Ulastirma Isletme ve Gemi
Makinalari Isletme Miihendisligi
bolimlerinin 6grenci alimina baslayarak
egitim verilebilmeleri icin 6ncelikle YOK
tarafindan istenen sartlarin saglanmasi
gerekmektedir[13]. Bu noktada YOK,
kurumlardan gerekli altyapinin yaninda
asgari diizeyde bagh bulundugu kurumun
kadrosunda yer almak iizere en az 3
O0gretim iyesini de talep etmektedir.
Bu ogretim {dyelerinin kendi alanlari
icerisinde lisans, yliksek lisans ve doktora
egitimlerini tamamlamis olmalar1 tercih
edilmektedir. Fakat, denizcilik egitimi veren
degisik statiideki boliimlerde oldugu gibi,
akademik personel yetersizligi yasanan bazi
bolimlerin farkli alanlardan 6gretim tyesi
iledonatilarak,asgarisayinintamamlanmasi
ile boliimlerin agilmasina onay verildigi de
bilinmektedir [13]. Ulkemizde bu sekilde
acillan bircok yeni denizcilik fakiiltesi
orneklerini gormek miimkiindiir. Genellikle
yeni acilan bu béliimler veya fakiiltelerdeki
Ogretim iyelerinin akademik gecmisleri
incelendiginde denizcilik disinda, denizcilik
egitimine uzak alanlardan mezun veya
denizcilik konular1 alanlarinda akademik
anlamda bilimsel yayin ve tecriibeleri
olmayan bir kadro ile tamamlanmaya
calisildigt dikkati ¢ekmektedir. Bunun

sebebi olarak ise yeni acilan boliimlerin bir
an dnce 6grenci alimina baslama hedefleri
gosterilebilir. Fakat burada dikkat edilmesi
gereken noktalardan birisi de; tniversite
yonetimlerinin denizcilik egitimi veren
programlari, diger programlarla es deger
gorerek, STCW gerekliliklerini hesaba
katmamalarindan kaynaklanmaktadir.
Durum bu sekilde ilerlediginde ise acilan
programlar, Ulastirma, Denizcilik ve
Haberlesme Bakanligi biinyesince STCW
gerekliliklerinin ~ yerine  getirilmesine
iliskin yapilan denetimlerden gecemeyerek
6grencialimini gerceklestirememektedirler.
Hatta tlkemizde, Ege Universitesi Urla
Denizcilik Meslek Yiiksekokulu, belirli bir
zamana kadar Istanbul Universitesi Deniz
Ulastirma Isletme Miihendisligi béliimleri
gibi Ulastirma, Denizcilik ve Haberlesme
Bakanligi tarafindan yetki alamayarak,
O0grenciler =~ mezun etmesine Kkarsin
mezunlarina  gemiadami  yeterlilikleri
verememis kurumlar da bulunmaktadir.
Bu kapsamda bahsi gecen programlar,
YOK ve STCW kurallar1 biraraya geldiginde
akademik kadro acisindan en az 3 6gretim
iiyesiolmakkaydiile denizciegiticibelgesine
sahip toplamda 6 6gretim elemanina sahip
olmalar1 gerekmektedir [13]. Mevcut
fakilte ve programlar bu sartlar1 degisik
uygulamalar neticesinde basarabilseler
de yeni acilmis olan kurumlar i¢in bunu
soylemek dogru olmayacaktir.

Denizcilik egitimi ile ilgili literatlirde
degisik agidan ele alinmis calismalar mevcut
olmasina Kkarsin ulusal ve uluslararasi
literatiirde benzer yontemler kullanilarak
yapilan  calismaya rastlanilamamistir.
Yapilan ¢alismalardan bazilari; Nas ve Celik
(2013) [7] c¢alismalarinda Tirkiye'deki
denizcilik  egitimi veren kurumlarin
akademisyen profilini incelemistir.
Calismada elde edilen veriler, istatistiksel
analiz  yontemleri (SPSS) yardimiyla
incelenerek bir profil olusturulmustur.
Askin  vd. (2013) [12], diinyadaki
denizcilik  egitim faaliyetleriyle ilgili
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genel bir kiyaslama yaparak egitim veren
kurumlarin uymasi gereken noktalara
deginmislerdir. Calismada yazarlar, farkl
diizeylerde egitim veren Ornek egitim
sistemlerinin karsilastirilmasi yolu ile
standartlarin ~ uygulanmasi  hususunu
dikkat c¢ekmislerdir. Yapici ve Koldemir
(2015)[14] c¢alismalarinda  denizcilik
egitimindeki genel konseptini incelemis
ve denizcilik egitiminde bilgisayar destekli
teknik c¢izimin bu egitimdeki Onemini
vurgulamaya c¢alismislardir. Mi Ng ve Yip
(2009) [15] calismalarinda denizcilik
egitimi veren iniversitelerdeki boliimlerin
degisik fakiilteler biinyesinde yer aldigini
ve bu sistemin denizcilik egitimi agisindan
uygun olmadigl gorlsiini nitel yontemler
yardimi ile ortaya koymuslardir. Albayrak
ve Ziarati (2012) [16] c¢alismalarinda
denizcilik egitimindeki yenilik¢i calismalara
imkan verebilecek ileriye doniik proje ve
calismalar1 enstitii ve egitim kurumlari
acisindan inceleyerek degerlendirmislerdir.
Luttenberger ve  Rukavina (2011)
[17] c¢alismalarinda denizcilik egitimi
sisteminin Avrupa Birligi standartlarindaki
cizgisini ele alarak degerlendirmislerdir.
Batrinca vd. (2010)[18] yapmis olduklar:
c¢alismalarinda  uygulamali  denizcilik
egitiminin iizerinde odaklanarak bunun
gerekliliklerini nitel ve nicel yontemler
yardimi ile ortaya koymuslardir. Fiskin
ve Deveci (2015)[10] c¢alismalarinda;
Tiirkiye’de denizcilik egitimi goren fakiilte
ogrencilerine yapilan anketler sonucunda
stirdiirtilebilir denizcilik gelisimi kavramina
olan bakis a¢ilarini incelemislerdir. Calisma
sonuglarina gore Tirk kadin ve erkek
ogrencilerin sadece denizcilik gelisimi
konularina iliskin algisal farkliliklarinin
yaninda ¢evresel endiselerin kaynaklarina
iliskin sonuclari da ortaya koymuslardir.

2. Calismanin Amaci

Denizcilik egitimi veren kurumlarda
yasanmakta olan yeterli sayida ogretim
liyesinin  olmamasi denizcilik  egitimi

kalitesinin ister istemez olumsuz ydnde
etkilenmesine neden olabilecegi gibi,
acilma karar1 onaylanmis kurumlarin
ontimiizdeki yillar icerisinde de 6grenci
alimmi  gerceklestiremeyerek atil  bir
sekilde kalmalarina neden olabilecektir.
Bu calismanin yapilma amaci, bahsedilen
sorunlarin olusmasina etki eden faktorlerin
kantitatif yontemler yardimi ile tespit
edilebilmesi ve ileriye doniik ¢6zim
onerileri getirebilmesi olarak 6zetlenebilir.
Problemi olusturan etkenlerin birbiri
ile etkilesimli, bagimli, degisik sebep ve
nedenleri oldugu soOylenebilir Bu gibi
problemlerin ¢oziimiinde;  ¢ok sayida
karar kriterinin incelenmesi ve soruna
¢oziim getirebilecek alternatifler arasindan
secim yapilmasi veya siralanmasi, bulanik
cok kriterli karar verme ydntemleri ile
¢oziime gidilmesi dogru bir yaklasim olarak
kabul edilmektedir. Bu tarz problemlerin
¢oziimlerinde bulanik ¢ok kriterli karar
verme yontemlerinin kullanilmasi,
uzmanlar tarafindan ortaya konulan
goriislerin ve degerlendirmelerin belirli
matematiksel ifade ve Kistaslar icerisinde
ele alinarak, daha somut ve uygulanabilir
bir ¢6ziime ulasilabilmesini olanakli hale
getirmektedir [19, 20, 21, 22].

Calismada bulanik ¢ok Kkriterli karar
verme yontemleri yardimi ile YOK’e bagh
fakilte ve yiiksekokullarda denizcilik
egitimi veren deniz ulastirma isletme ve
gemi makinalar1 isletme miihendisligi
bolimleri biinyesinde yeterli sayida
Ogretim Uyesinin bulunamamasina neden
olan Kriter ve alternatifler tespit edilerek,
sorunun ¢6ziimiine yonelik bir metodoloji
onerilmistir. Tespit edilen etkenlerin
kendi igerisinde siralanabilmesi, 6nem
derecelerinin belirlenebilmesi amaciyla
Bulanik AHP ve bu etkenler dahilinde
bahsedilen soruna yonelik ¢dziim énerileri
gosterebilecek alternatiflerin tespiti icinde
de Bulanik TOPSIS (Fuzzy Technique for
Order Preference by Similarity to Ideal
Solution) yonteminden faydalanilmistir.
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Ulasilan sonugclar neticesinde, denizcilik
egitimi icin gelecege iliskin 6nlem ve yeni
hipotezler belirlenerek, uygulanabilir bir
model 6nerilmeye calisiimistir.

3. Metodoloji

Bu calisma, YOK'e bagh fakiilte ve
ytiksekokullarda denizcilik egitimi
veren deniz ulastirma isletme ve
gemi makinalar1 isletme miihendisligi
bolimleri biinyesinde yeterli sayida
Ogretim Uyesinin bulunamamasina neden
olan etkenlerin ve bu duruma ¢6zim
getirebilecegi diisiiniilen alternatiflerin
onem dagilimlarinin ortaya konulabilmesi
amaciyla hazirlanmistir  Bu kapsamda
bahsi gecen egitim programlarinda 6gretim
liyesi yetersizligine etki eden degiskenler
kapsamli inceleme, arastirma ve anketler
araciligl ile tespit edilmeye calisilmistir.
Bahsedilen sorunun kaynagi incelendiginde
karar verme ve tercih siirecini etkileyen
fazla sayida, kendi aralarinda iliskili, degisik
noktalarda cakisma o6zelligi gosteren ve
komplike yapilar yer aldig1 gorilmektedir.
Bu gibi unsurlar birden ¢ok opsiyonel
boyut ve degerlendirme  kriterinin
bulunmasi, her etkenin karar vericiye
sundugu avantajlarin farkli olmasi, karar
verme stireci icin ihtiya¢ duyulan verilerin
genellikle acik olarak sinirlandirilamamasi
ve karar asamasinda yanilgilara diisiilme
ihtimalinin yiiksek olmasi, karar verme
slirecini zorlastirmaktadir. Bu nedenle,
bu tarz problemlerin klasik yontemler ile
modellenmesi zorlasmaktadir. Calismanin
konusunu olusturan sorunda oldugu gibi
uzman fikirlerine gereksinim hissedilen
problemlerde ideal ve pratik neticeleri
elde edebilmek i¢in klasik matematiksel
modellemelerin yerine cok kriterli karar
verme yontemleri tercih edilmektedir [22,
23, 24, 25]. Bu noktadan yola gikilarak
calismada, yaygin olarak kullanilan ¢ok
kriterli karar verme ydntemlerinden olan
AHP ve TOPSIS yontemlerinin bulanik
mantik ile biitiinlesik olarak ele alindigi

bir model yaklasimi 6nerilmistir. Buckley
(1985)[26] tarafindan oOnerilen bulanik
AHP metodu ile probleme neden olan
etkenlerin kendi iceresindeki iliskileri ve
agirliklandirilmalari tespit edilmistir. Chen
(2000) [27] tarafindan onerilen bulanik
TOPSIS yaklasimi ile de ¢6ziim onerileri
arasinda siralama yapilmasi saglanmistir.
Bununla birlikte bulanik mantik kavraminin
cok kriterli karar verme yontemlerine
entegre bir sekilde kullanilmasi ile de karar
vericilerin/uzman grubun 6znel fikirlerini
sozel olarak ifade ettikleri ve nesnel
ongorilerde bulunamadiklari, gercek diinya
ile uyumlu bir siire¢ olusturulabilmistir.
Calisma kapsaminda kullanilan yontemler
asagida 6zetlenmistir.

3.1. Bulanik AHP Yéntemi

Calismada Buckley (1985)[26]
tarafindan onerilen ve literatiirde siklikla
degisik alanlarda uygulanan yontemden
yararlanilmistir.  Bu yaklasim Saaty’nin
onerdigi klasik AHP ydnteminin baska
bir uzantisi olan a, bulanik karsilastirma
degerini kullanmay1 tercih etmektedir.
Buckley’ in 6nermis oldugu bu yaklasimin
en Onemli avantaji, ifadelerin bulanmk
duruma genisletilmesinin kolay olmasi ve
tek bir sonuca ulasma imkani tanimasidir.
Dezavantaji olarak ise hesap adimlarinin
yorucu, zahmetli, karisik, hata yapmaya agik
olmasi gosterilmektedir [28, 29, 30, 31].
Bahsedilen yontemin uygulama adimlar:
ve matematiksel algoritmasi asagidaki gibi
Ozetlenebilir [22, 26, 28].

1. Kriterlerin olusturulmasi ve tespiti:
Bu asamada onceden belirlenmis olan
karar vericiler ve uzman grup tarafindan
kriterlerin secimi i¢cin g6z Oniinde
bulundurulmasi gerekenler tespit edilir.

2.Bulanik sozelifadelerin olusturulmas:
Hesaplamada kullanilacak olan dilsel 6lcek
ve bulanik say1 karsiliklar belirlenir.

3. Uzman goriislerinin olusturulmast:
Kriterlerin 6nem derecelerinin belirlenmesi
icin anketler aracilig1 ile uzman gorisleri
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toplanir. Bunun icin uzmanlar Kriterlerin
ikili karsilastirilmasi anketlerini
doldururlar. Daha sonra elde edilen anket
verileri formiil 1'deki matristeki gibi
olusturulur:

% |2 Agz Ain
A%=14z 1 A

o (1)
A;l Amz 1

4. Uzman gorislerinin tiggen bulanik
sayllara donistiriilmesi: Uzmanlardan
toplanan tim anket verileri sozel ifadeler
seklinde oldugundan dolay1hesaplamalarda
kullanilamazlar. Bu ylizden toplanan
anket verilerin t{zerinde hesaplamanin
yapilabilmesi icin 06nceden belirlenen
dilsel 6lcegin bulanik say1 karsiliklarina
gore tim veriler ilicgen bulanik sayilara
doniistiiralir. Uygulamada kullanilan dilsel
ifadeler ve bunlarin bulanik say1 karsiliklari
literatlirde siklikla kullanilan Tablo 1’de
gosterildigi sekilde olusturulmustur [28,
32,33, 34].

5.Uzman degerlendirmelerinin derlenip
bir araya getirilmesi: Degerlendirme
birden fazla karar verici tarafindan
yapildig1 takdirde karar vericilerden elde
edilen gorislerin bir araya getirilmesi
gerekmektedir. Literatiirde bu islem degisik
uygulamalar olmak ile birlikte ¢alismada
genellikle tercih edilen agirlikli ortalama
yontemi kullanilmistir. Agirlikli ortalama

yontemi formil 2’de gosterildigi gibi
hesaplanabilir.
L 2 k
- — 1 Amn + €2 Amn Zk Amn 2
Amn Ly H a4 ssiarsansenses +Z) [ )

Formil 2’de “/Tmn”, m. Kriterle n. kriterin
birlestirilmis karsilagtirma degerini; “Z,” , k.
uzmanin dnem agirhging; “A ¥, k. uzmanin
m. kriterle n. kriteri karsilastirma degeridir.
Bir sonraki asama olarak kabul edilen,
tim uzmanlarin ortalamalar1 alinarak
olusturulan karar matrisi de formil 3 ile
asagidaki gibi gosterilebilir.

1 A . ‘E‘m
= A21 1 o A
A=| : 2n (3)

Amy Az w1

Formiill 3'te “A” birlestirilmis ikili
karsilastirma matrisini sembolize
etmektedir.

6. Kriter agirliklarinin hesaplanmasi:
Kriter  agirliklarinin  hesaplanabilmesi

icin asagida ifade edilen 2 asamadan
olusan bir siire¢ izlenir. ilk asama olarak,
karar matrisinin her satirinin geometrik
ortalamasi alinir. Bu islem formiil 4 ile ifade
edilmektedir.

b=(a; ® @; ® ..@ay)l/n  (4)

Formil 4’te “n”, toplam kriter sayisini;
“a’” “i" kriterin n. kriterle bulanik
karsilagtirma degerini , “b”, “i” kriterin
tim  kriterlerle bulanik Kkarsilastirma
degerlerinin  geometrik  ortalamasini,
“@” sembolli ise carpim isaretini ifade
etmektedir.

2. asama olarak ise asagida ifade edilen
formil 5 yardimiyla bulanik agirhiklar
hesaplanabilir.

W=b,®(by + b, +++7;)-1  (5)

w:n

Formiil 5teki “w” degeri “i.
bulanik agirhigini ifade etmektedir.

7. Bulanik agirliklar icin durulastirma
ve normalizasyon islemlerinin yapilmasi:
Bulanik degerlerin  mutlak degerlere
doniistiirilebilmesi i¢in dncelikle A=(a,b,c)
bir tiggen bulanik say1 olmak tizere A 'nin
durulastirilmis hali formiil 6’daki gibi ifade
edilebilir [27, 33, 34].

kriterin

a+b+c
A= (6)

Elde edilen mutlak agirliklarin daha iyi
bir sekilde siralanip degerlendirilebilmesi
icin formil 7 kullanilarak normalizasyon
islemi yapilir.
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(W{ON = En—n (7)

Formiil 7°deki “(wf)N" i. ana kriterin
normalize agirhigy; n, ana kriter sayisidir.

3.2. Bulanik TOPSIS Yéntemi

Calismanin konusunu olusturan
problemde sayisal verilerin elde
edilebilmesi ve siralama yapilabilmesi
acisindan ¢ok  kriterli karar verme
teknikleri arasinda siralama yapmada
en ¢ok tercih edilen yontemlerden olan
Bulanik TOPSIS yontemi kullanilmistir. Bu
yontemin literatiirde degisik uygulama
asamalar1 olup c¢alismada Chen (2000)
[22] tarafindan oOnerilen Bulanik TOPSIS
yontemi yaklasimindan faydalanilmistir.
Bu yontem literatiirde degisik ¢calismalarda
basariyla uygulanmistir [22, 25, 28, 36,
37]. Bu yaklasima gore siire¢ bes asamada
gerceklestirilmistir Bu adimlar asagida
Ozetlenmeye calisiimistir[22, 25, 28, 34,
36]:

1. Normalizasyon: Bulanik karar
matrisindeki {iye elemanlarmin [0-1] say1
araligina indirgenmeleri istenir. Bu islem i¢in
ise elde edilen sayisal verilere normalizasyon
siireci uygulanir. Normalizasyon
hesaplamasinin yapilabilmesi i¢cin formiil 8
ve 9 kullanilir:

= (1Y @

5 = [a‘;]mn ise GGG

B=[)un ise d= (‘% :—L “—L) ©)

Formil 11 ve 12’de ” j” eleman1 fayda
kriteri olarak kabul edildiginde ¢ = max, c,;
a;=min,a, olarak ifade edilir.

2. Aglrllkland1r11m1§ bulanik karar
matrisinin ~ belirlenmesi:  Hesaplanan
kriter agirliklar: ile 1. Adimda elde edilen
normalize bulanik karar matrisi carpilarak
agirliklandirilmis  bulanik karar matrisi
formiil 10 yardimu ile elde edilir.

—

K= [k Juni=12,..,mj=1,2, ..,nise k= d.#,  (10)

3. Mesafelerin hesaplanarak
belirlenmesi: Calismada degerlendirilecek
her alternatifin bulanmik pozitif ideal
¢oziimden (A7) uzakhg (m) ve bulamk
negatif ideal ¢oziimden (A7) uzakhigr (m;
) igin ayr1 ayr1 formil 11 yardimi ile
hesaplanir. Formiil 11 asagidaki gibi ifade
edilmektedir.
mi=20,m(k,, k) i=1,2..,m

o (11)
mi=30,m(k, k) i=1,2..,m

Fayda kriterleri icin A" ve A- formul 12
ile belirlenir:

A* = (ky, k3, ..., k;) buradakf=(1,1,1)
(12)
A™= (kl_a k;r -ak;)m,d_% k)’_: (01 U-D)

Maliyet  kriterleri “A™ ve "A™
hesaplamalar1 formill 13 yardimi ile
belirlenir:

A*=(ki, k3, k) ise  k;=(0,0,0)
(13)
A”= (ki, k3....ky)  ise k=(L11)

4. Yakinlik katsayilarinin belirlenmesi:
Calismada kullanilacak her bir alternatifin
ideal ¢oziime benzerligi "m™, "m™
degerleri kullanilarak formiil 14 yardimi 11e

hesaplanir.

CcC = W i=1,2,...,m (14)

5.Ciktiveirdeleme: Calismada kullanilan
alternatiflerin hesaplanmis olan yakinlik
katsayilarina gore en biliyik degerden
en kiiciik degerli olan alternatife dogru
siralama islemi yapilarak, alternatiflerin
birbirleri ile olan iligkileri tespit edilmis
olur.

4. Analiz ve Bulgular

Calisma 3 asamali bir siirecten
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olusmaktadir.  ilk  olarak arastirma
verilerinin sayisal ifadeler ile
belirlenebilmesi igin gerekli kriterler,

alternatifler, bulanik say1 tipi ve sozel
ifadelerin bulanik sayilara cevrilebilmesi
icin Olciitler belirlenmistir. Daha sonra
arastirmanin karar verici grubunu olusturan
uzmanlara uygulanan anketler yardimi ile
ikili karsilastirma matrisleri sonucu elde
edilen veriler toplanmistir. Arastirmanin
ikinci stirecini ¢calismada kullanilacak model
dogrultusundaki yontem ve yaklasimlar
ile hesaplama islemleri olusturmaktadir.
Arastirmanin  (g¢iincii  siirecinde ise
hesaplamalar ile elde edilen c¢iktilar analiz
edilerek, probleme yonelik ¢6ziim dnerileri
sunulmasi amag¢lanmistir.

Calismada kullanilacak olan kriter ve
alternatiflerin olusturulabilmesi amaciyla;
literatlirden yararlanilmis (STCW, ILO, konu
ile ilgili makaleler, YOK ile ilgili yonetmelik
ve mevzuat, yapilan tezler ve giincel
bilgi kaynaklar1 incelenmesi vb.) ayrica
tilkemizdeki degisik tliniversitelerin deniz
ulastirmaisletmeve gemimakinalariisletme
mithendisligi bodliimlerinde goérev yapan
¢esitli unvanlara sahip akademisyenler
ile gorisilmiis ve yine bu boliimlerde
mezun pozisyondaki ogrencilerin
gortsleri alinmistir. Elde edilen veriler
neticesinde anket formlar1 hazirlanmistir.
Anket formlarmin olusturulmasinda daha
onceden yararlanilan literatir (STCW,
ILO, konu ile ilgili makaleler, YOK ile ilgili
yonetmelik ve mevzuat, yapilan tezler ve
giincel bilgi kaynaklar1 incelenmesi vb.)
taramasi ve uzmanlardan alinan gorisler
neticesinde bir ¢cok degerlendirme sorusu
elenerek, katilhmcilarin gelecege yonelik
akademisyen olma fikrinin benimsenip
benimsenmediginin tespitini saglayacak
sorular secilip katiimcilara buna iliskin
sorular yoneltilmeye calisiimistin Mezun
pozisyondaki  Ogrenciler ile yapilan
goriisme sonuglarimin iki grupta toplanmasi
hedeflenmistir. 1. Grupta yer alan deniz
ulastirma isletme ve gemi makinalari

isletme miihendisligi béliimlerinde 6grenim
goren 27 Ogrencinin mezun olduktan
sonra ileriye dontik yasantilari siirecinde
akademisyen olmaya sicak bakmayan
kisilerden olusturulur iken, 2. gruptaki ayni
bolimlerde 6grenim géren 24 6grencininise
akademisyen olma fikrine yakin kisilerden
olusturulmasi saglanmistir. 2. grupta yer
alan 6grencilere akademisyen olma fikrini
neden benimsedikleri ile ilgili sorular
yoneltilir iken, 1. gruptaki 6grencilere ise
akademisyenlige neden sicak bakmadiklar:
ile ilgili sorular yoneltilmistir Tim bu
calismalar dogrultusunda da arastirmanin
temelini olusturan kriter ve alternatifler
belirlenmistir. Yapilan degerlendirmeler
sonucunda Tablo 1’de gosterilen 9 ana kriter
bahsedilen probleme ¢6ziim getirebilecek 6
alternatif belirlenmistir.

Arastirmada kullanilacak olan veri
setlerinin olusturulmasindan sonra 9
kisiden olusan uzman karar verici grup
belirlenmistir. Karar verici grup tilkemizde
bulunan degisik {tiniversitelerdeki deniz
ulastirmaisletmeve gemimakinalariisletme
milthendisligi bolimleri biinyelerinde gorev
yapan veya yapmis deniz tecriibesi olan
Ogretim lyelerinden secilmistir Uzman
gruptaki kisilerin tamami halen aktif olarak
degisik egitim kurumlarinda (Karadeniz
Teknik  Universitesi, Istanbul Teknik
Universitesi, Dokuz Eylill Universitesi)
O0gretim iyesi gorevlerini strdiiren ve
belirli siireler icerisinde denizde (giiverte
ve makine siiflarinda uzakyol vardiya
zabiti / uzakyol vardiya miihendisi, uzakyol
I. Zabit / uzakyol I. Miithendis ve uzakyol
kaptan yeterliliklerinde) calismis kisilerden
olusmaktadir. Ankete Kkatilan uzman
grubun daha dncesinden deniz tecriibesi
olan ve su an aktif olarak akademisyenlik
yapmakta olan glverte ve makine
sinifindaki dgretim iiyelerinden secilmesi
hedeflenmistir. Buradaki amag¢ ise hem
denizde calismis hem de akademisyenlik
yapmakta olan uzman grubun olusturmus
oldugumuz veri setlerini en iyi yanitlayacak
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ve her iki meslegi kiyaslama imkani olan
kisiler olacagi dustnilmistir. ~ Uzman
gruptan 2 kisi makine sinifinda olup 7 kisi
ise giiverte sinifinda yer almaktadir. Karar
verici grubun disiincelerinin uygun bir
sekilde degerlendirilebilmesi igin Tablo
1'de belirtilen kriterlerin ve bu kriterlerin
belirlenen  alternatifler — bazinda  ikili
karsilastirma matrislerinin olusturulabilmesi
amaciyla anket formlar1 hazirlanarak, karar
verici grubun goriisiine sunulmustur.

amaciyla tim veriler ii¢ggen bulanik
sayllara doniistiirilmiistiir. Bu doniistiirme
asamasinda  Tablo  2’'deki  olcekten
yararlanilmistir.  Uygulamada kullanilan
dilsel ifadeler ve bunlarin bulanik sayi
karsiliklar1  literatiirden  yararlanilarak
Tablo 2’ deki gibi belirlenmistir [22, 25, 28,
32, 34].

Karar verici gruptan elde edilen tiim
ticgen bulanik sayilar formiil 1'deki sekle
dontstiirilerek 9 adet 9x9’ luk matris elde

Tablo 1. Calismada Kullanilan Kriter ve Alternatifler

Kriterler

Alternatifler

K1- Akademisyen licretlerinin diistikligi

A1- Universite yénetimlerince denizcilik egitimi
veren kurumlara bazi 6zel yetkilerin taninmasi

(Tip Fakiilteleri 6rnegi, farkli akademik takvim
uygulamasy, liniversitenin istedigi bazi 6zel sartlarin
hafifletilmesi vb.)

K2- Ulkemizde denizcilik alaninda yeterli say1da
lisanstistii egitimi veren kurumun bulunmamasi

A2- Denizcilik egitimi veren birimlere agilan
akademik kadro sayilarinin arttirilmasi

K3- Lisanstistii egitim siirecinde kargilasilan
zorluklar (Tez hazirlama, egitim, sinavlar, 6grenciligin
devam etmesi vb.)

A3- YOK'iin istemis oldugu gerekliliklerin denizcilik
egitimi veren kurumlar icin farkli kategoride
diizenlenmesi

K4- YOK'iin istedigi sartlarin saglanamamasi (ALES,
yabanci dil, not ortalamasi vb.)

A4- Akademisyenlik meslegine olan ilginin
arttirilmasi, 6zendirilmesi ve 6grencilerin bu alana
yonlendirilmesi

K5- Denizde ¢alisanlar i¢in yiiksek ticret imkani

A5- Lisansiistii egitim almay1 hedefleyen kisilerin
daha ¢ok desteklenmesi

K6- Lisans egitimi siiresince akademisyenler
tarafindan 6grencilerin akademisyenlik meslegi ile
ilgili yeterli diizeyde bilgilendirme yapmamalari/
6zendirilmemeleri

A6- Lisanstistii egitim yapmakta olan fakat kadrosu
bulunmayan akademisyen adaylarinin kurumlarda
acilacak olan kurslarda, disaridan 6gretim

elemani olarak gorevlendirilmesi ya da projelerde
gorev almalari saglanarak ekonomik agidan
desteklenmelerinin saglanmasi

K7- Ekonomik yetersizlikler

K8- Universiteler tarafindan yeterli sayida akademik
kadronun agilmamasi

K9- Akademisyen olabilmek i¢in gayri resmi
stireclerin isledigi yanilgisi (Adam kayirma, torpil,
belli mevkilerde tanidiginin olmasi vb.)

Her bir karar vericinin yapmis
oldugu degerlendirmeler neticesinde;
kriterlerin birbirleri ile olan ve kriterlerin
alternatifler ile olan ikili karsilastirma
matrisleri sozel olarak elde edilmistir. Tim
bu veriler dogrultusunda matematiksel
hesaplamalarin gerceklestirilebilmesi

edilmistir. Buckley yaklasimina gore bu
matrislerin degerlendirilmeye alinabilmesi
icin bir araya getirilmesi gerekmektedir.
Bu islem i¢in formil 2, uzmanlarin
gorislerinin her birinin ayni agirliga sahip
oldugu kabul edilerek formil 15 ve 16
haline doniistiirilmiistiir [22, 28, 34, 38].
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Tablo 2. Kriterlerin Degerlendirilmesi icin Kullanilan Dilsel Ifadeler ve Bulanik Say1 Karsiliklari (a) ile
Alternatiflerin Degerlendirilmesi icin Kullanilan Dilsel Ifadeler ve Bulanik Say1 Karsiliklart (b).

a) b)
Sozel ifade Bulanik Karsiik Sozel ifade Bulanik Karsilik
Satir Biraz Onemli (1,3,5)
" - Cok Dustik 0,0,3)

Satir Olduk¢a Onemli (3,5,7)
Satir Cok Or.1.em11 (5,7,9) Diisiik (0,25,5)
Satir Kesin Onemli (7,7,9)
Esit Onemli (1,1,3) Orta (2.5,5,7.5)
Siitun Kesin Onemli (0.111,0.111, 0.143)
Siitun Cok Onemli (0.111, 0.143, 0.200) Yiiksek (5,7.5,10)
Siitun Olduk¢a Onemli (0.143,0.200, 0.333)

- k Yiiksek 7,10,1
Siitun Biraz Onemli (0.200, 0.333, 1.000) GokYikse (7,10,10)

Cy=/NRE B D .. BEY)
Dy =Q/N) @ @} ®d} @ .0 d)

(15)
(16)

Formiil 15 ve 16 kullanilarak kriterlerin
ikili karsilastirmasi sonucu elde edilen
verilerin  birlestirilmis  bulanik karar
matrisleri Tablo 3’teki gibi hesaplanmistir.

Tablo 3’te yer alan birlestirilmis bulanik
karar matrisinin hesaplanmasindan sonraki
asama Buckley(1985)[26] yaklasimina gore
kriter agirliklarinin hesaplanmasi stirecidir.
Bu kisim 2 asamada gerceklestirilmektedir.
flk asama olarak, birlestirilmis bulanik
karar matrisinin her satirinin geometrik
ortalamasi alimir. Bu islem formiil 4’te

Tablo 3. Kriterler icin Birlestirilmis Bulanik Karar Matrisi

K1 K2 K3 K4 K5 K6 K7 K8 K9
1,000 0,178 1,204 1,352 1,658 1,308 0,320 0,210 1,374
K1 1,000 0,604 1,354 2,571 2,875 1,457 0,478 0,385 2,650
1,000 0,841 1,404 4,443 4,303 1,658 0,550 0,674 3,303
0,321 1,000 0,175 1,512 0,598 0,358 1,044 0,469 0,178
K2 0,954 1,000 0,214 2,145 0,987 0,417 1,321 0,847 0,289
1,824 1,000 0,365 3,305 1,692 0,856 1,852 0,924 0,614
1,126 1,325 1,000 0,278 0,857 0,417 1,247 0,539 0,387
K3 2,354 1,852 1,000 0,985 1,324 0,520 2,302 0,580 0,971
4,321 2,304 1,000 1,510 2,470 0,778 4,521 0,902 1,100
0,376 1,448 0,547 1,000 0,147 0,589 0,102 1,327 0,578
K4 0,814 2,378 0,895 1,000 0,258 0,785 0,354 2,874 0,714
1,329 4,472 1,203 1,000 0,301 1,369 0,411 4,303 0,985
0,254 0,185 1,514 0,875 1,000 1,475 0,875 0,251 1,374
K5 1,456 0,284 1,895 1,368 1,000 2,368 1,540 1,147 2,375
1,874 0,652 2,412 1,804 1,000 4,520 1,836 2,327 4,145
0,478 0,358 0,329 0,128 0,259 1,000 0,237 0,927 0,267
K6 0,985 0,898 0,458 0,305 0,410 1,000 0,298 1,362 0,754
1,324 1,307 0,975 0,895 0,653 1,000 0,627 2,387 0,912
1,147 1,539 1,786 0,369 0,874 1,210 1,000 0,325 0,238
K7 1,854 1,802 2,304 0,749 1,874 1,875 1,000 0,528 0,479
2,304 2,341 3,410 1,215 2,475 1,903 1,000 0,980 0,585
/.
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Tablo 3. Kriterler icin Birlestirilmis Bulanik Karar Matrisi (Devam)

0,304 0,387 0,256 0,385 1,357 0,524 0,385 1,000 0,361
K8 0,745 0,425 0,312 0,452 1,740 0,631 1,254 1,000 0,875
1,520 0,903 0,874 0,758 1,895 0,707 1,895 1,000 1,690
0,985 0,875 1,214 0,895 0,102 0,478 1,258 0,300 1,000
K9 1,652 1,364 1,658 1,385 0,658 0,520 1,305 0,749 1,000
1,841 1,520 2,350 2,570 0,728 0,632 1,656 1,357 1,000

ifade edilmistir. 2. asamada ise geometrik

ortalamas1 alinan matrisin formil 5
yardimi ile bulanik agirliklar degeri
hesaplanir.  Kriterler icin hesaplanan

agirliklandirilmis bulanik karar matrisi
Tablo 4’te gosterilmistir.

Tablo 4. Kriterler icin Agirliklandirilmis Bulanik
Karar Matrisi

Bulanik Agirliklandirilmis Karar
Matrisi Degerleri

K1 0,067 0,147 0,438
K2 0,070 0,187 0,474
K3 0,062 0,340 0,443
K4 0,121 0,340 0,920
K5 0,021 0,074 0,192
K6 0,142 0,257 0,387
K7 0,017 0,069 0,133
K8 0,118 0,371 0,456
K9 0,141 0,175 0,357

Buckley (1985) [26] yaklasimina gore
bir sonraki asama bulanik degerlerin
mutlak degerlere doniistiiriilmesi islemidir.
Bunun i¢in durulastirma ve normalizasyon
islemleri yapilmasi gerekmektedir Bu
hesaplama i¢in formiil 6 kullanilmistir. Elde
edilen mutlak agirliklarin da daha iyi bir
bicimde degerlendirilmeye alinabilmesi
icin formiil 7°den yararlanilmistir. Kriterler
icin hesaplanan durulastirma isleminin yer
aldig1 sonuglar Tablo 5’te ve normalizasyon
sonuglari da Tablo 6’da gésterilmistir.

Tablo 1’'de gosterilen 6 alternatif
arasinda siralama yapilabilmesi ig¢in
Chen (2000) [27] tarafindan oOnerilen
Fuzzy TOPSIS yontemi kullanilmistir.
Uzmanlardan elde edilen veriler icgin

Tablo 5. Kriterler icin Hesaplanmis Durulastirma
Degerleri

Durulastirma Degerleri
K1 0,217
K2 0,243
K3 0,282
K4 0,460
K5 0,096
K6 0,262
K7 0,073
K8 0,315
K9 0,224

Tablo 6. Kriterler icin Hesaplanan Normalizasyon
Degerleri

Kriterler ve Normal.izasyon %
Toplam (Crisp)
K1 0,167 16,7
K2 0,110 11,04
K3 0,089 8,94
K4 0,077 7,77
K5 0,146 14,6
K6 0,070 7,04
K7 0,097 9,74
K8 0,138 13,8
K9 0,102 10,2
Y 1 100

birlestirilmis karar matrisi formiil 15 ve
16 yardimu ile hesaplanmistir. Daha sonra
formil 8 ve 9 kullanilarak degerler [0,1]
araligina  indirgenerek  normalizasyon
sonuglari Tablo 7’deki gibi hesaplanmistir.

Chen (2000) [27] onerdigi model
dogrultusunda agirliklandirilmis bulanik
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karar matrisinin elde edilebilmesi amaci
ile daha onceden Buckley (1985) [26]’in
onermis oldugu Bulanik AHP yo6ntemi
yardimi ile elde ettigimiz ve Tablo 6’da
gosterilen kriter agirliklari ile Tablo 7’de
gosterilen normalize edilmis bulanik karar
matrisleri ¢arpilarak agirhklandirilmis
bulanik karar matrisi formil 10 yardimi
ile hesaplanmistir. Chen (2000) [27]’in
onerdigi modele gore her bir alternatifin

bulanik pozitif ideal ¢oztimden (4") uzakligi
(m,") ve bulanik negatif ideal ¢6ziimden (4°)
uzakhgi (m;) formiil 11, 12 ve 13 yardimi
ile hesaplanmistir. Ulasilan sonuclar Tablo
8 ve Tablo 9'da goriilmektedir. Calismada
degerlendirilen her alternatifin ideal
¢oziime benzerligi "m’", "m " degerleri
formil 14 yardimi ile tespit edilmistir. Bu
sonuglar Tablo 10’da goriilmektedir.

Tablo 7. Bulanik Karar Matrisinin Normalizasyon Degerleri

A1 A2 A3 A4 A5 A6
Kl 0,145 0,271 0,385 0,027 0,123 0,217 0,204 0,352 0,471 0,014 0,125 0,203 0,215 0,271 0,356 0,174 0,381 0,574
Kz 0,147 0,503 0,847 0,182 0,471 0,583 0,361 0,524 0,625 0,064 0,075 0,147 0,015 0,495 0,571 0,058 0,213 0,417
K3 0,095 0,211 0,238 0,321 0,466 0,541 0,127 0,371 0,610 0,102 0,181 0,470 0,021 0,357 0,410 0,014 0,078 0,217
K4. 0,162 0,397 0,741 0,074 0,121 0,320 0,497 0,515 0,584 0,167 0,241 0,278 0,169 0,275 0,366 0,125 0,252 0,307
Ks 0,274 0,451 0,607 0,163 0,374 0,472 0,305 0,407 0,415 0,018 0,096 0,142 0,261 0,493 0,511 0,177 0,275 0,440
K6 0,192 0,214 0,634 0,021 0,312 0,806 0,327 0,561 0,714 0,258 0,476 0,519 0,111 0,308 0,462 0,211 0,279 0,514
K7 0,014 0,141 0,320 0,141 0,736 0,738 0,214 0,332 0,362 0,301 0,352 0,656 0,056 0,185 0,397 0,085 0,162 0,347
K8 0,112 0,419 0,491 0,392 0,420 0,847 0,317 0,741 0,879 0,140 0,185 0,275 0,298 0,857 0,874 0,140 0,245 0,327
K9 0,114 0,304 0,820 0,210 0,374 0,402 0,344 0,401 0,514 0,150 0,274 0,365 0,351 0,411 0,527 0,152 0,255 0,345
Tablo 8. Alternatiflerin A”dan Toplam Uzakligi Tablo 10. Her Bir Alternatifin Ideal (éziime
Benzerligi
Alternatifler Toplam Uzakhik
Al 6,217 Alternatifler Toplam Uzakhik
A2 6,324 Al 0,474
A3 6,412 A2 0,468
A4 6,431 A3 0,479
A5 6,541 A4 0,482
A6 6,410 A5 0,448
A6 0,458

Tablo 9. Alternatiflerin A™ ‘dan Toplam Uzakligi

Alternatifler Toplam Uzakhik
Al 3,274
A2 3,245
A3 3,715
A4 3,684
A5 3,245
A6 3,520

4. Sonug ve Oneriler
Yapilan ¢calisma ile YOK’e bagh denizcilik
egitimi veren lisans dilizeyindeki deniz

ulastirma isletme ve gemi makinalari
isletme mithendisligi boliimlerinde
yasanan Ogretim  liyesi  problemine

neden olan kriterler ve bu soruna ¢éziim
getirebilecek alternatifler tespit edilmeye
calisilmisti.  Calisma iilkemizde lisans
diizeyinde denizcilik egitimi veren deniz
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ulastirma isletme ve gemi makinalar:
isletme miihendisligi blinyesinde yer alan
deniz tecriibesine sahip Ogretim iyesi
ve bu boélimlerde 6grenim géren mezun
pozisyondaki o6grencilerden elde edilen
veriler iizerinde yapilmistir. Arastirmanin
sonuglarina gore bu probleme neden
olan etkenler 6nem sirasina gore Tablo
6’'da gorillen sonuglar dogrultusunda;
akademisyen  Ucretlerinin  distkligi
(K1), denizde ¢alisanlar igin yiiksek ticret
imkani (K5), iiniversiteler tarafindan yeteri
saylda akademik kadronun agilmamasi
(K8), tilkemizde denizcilik alaninda yeterli
saylda lisansiistii egitimi veren kurumun
bulunmamasi (K2), akademisyen olabilmek
icin gayri resmi siireglerin isledigi yanilgisi
(Adam kayirma, torpil, belli mevkilerde
tanidiginin olmasi vb.) (K9), ekonomik
yetersizlikler (K7), lisanslsti egitim
siirecinde Kkarsilasilan  zorluklar (Tez
hazirlama, egitim, sinavlar, 6grenciligin
devam etmesi vb.)(K3), YOK'iin istedigi
sartlarin saglanamamasi (ALES, yabanci
dil, not ortalamasi vb.)(K4) ve lisans egitimi
siiresince  akademisyenler  tarafindan
ogrencilerin  akademisyenlik  meslegi
ile ilgili yeterli diizeyde bilgilendirme

yapmamalari/6zendirilmemeleri (K6)
olarak tespit edilmistir.

Arastirmanin  konusunu  olusturan
problemin ¢oziilebilmesine yonelik
degerlendirilen alternatiflerin, g¢alisma
sonuglarina  gore Onem  dereceleri

Tablo 10’da gorildiigi iizere sirasiyla;
akademisyenlik meslegine olan ilginin
arttirilmasi, 6zendirilmesi ve 6grencilerin
bu alana yénlendirilmesi (A4), YOK'in
istemis oldugu gerekliliklerin denizcilik
egitimi veren kurumlar igin farkh
kategoride diizenlenmesi (A3), Universite
yonetimlerince denizcilik egitimi veren
kurumlara baz1 6zel yetkilerin taninmasi
(Tip Fakiilteleri ornegi, farkhh akademik
takvim uygulamasi, liniversitelerin istedigi
baz1 6zel sartlarin hafifletilmesi vb.)(A1),
denizcilik egitimi veren birimlere acilan

akademik kadro sayilarinin arttirilmasi
(A2), lisansiistii egitim yapmakta olan
fakat kadrosu bulunmayan akademisyen
adaylarimin  kurumlarda agilacak olan
kurslarda, disaridan o6gretim elemani
olarak gorevlendirilmesi ya da projelerde
gorev almalar1 saglanarak ekonomik
acidan desteklenmelerinin saglanmasi (A6)
ve lisanslsti egitim almayr hedefleyen
kisilerin daha ¢ok desteklenmesi (A5)
olarak tespit edilmistir.
Calismasonuglariagoreilkikisiradayer
alan; akademisyen ticretlerinin diisiikligi
(K1), denizde ¢alisanlar icin ytliksek tcret
imkan1 (K5) kriterlerin denizcilik egitimi
veren kurumlardaki yeterli sayida 6gretim
iiyesi talebinin karsilanamamasinin temel
nedenlerini  olusturdugu  sdylenebilir.
Ozellikle vardiya zabiti yeterliligi ile mezun
olan dgrencilerin gemilerde yiiksek licretler
ile kisa stirede is bulabilmeleri mezunlarin
gelecek hedeflerinde akademisyen
olma fikrini ortadan kaldirmaktadir.
Bu mezunlarin almis olduklar1 icretler
ile akademisyenligin ilk asamasinda
alacaklari tcretler arasinda biiyiik bir fark
olmasi yasanan sorunun temel nedenini
olusturmaktadir. Ayrica iist siralarda yer
alan “lniversiteler tarafindan yeterli sayida
akademik kadronun acgilmamas1 (K8)”
kriteri de calismada lizerinde durulmasi
gereken bir baska noktadir. is kaygisi
yasamayan bolim mezunlarinin kadro
acilmasi i¢in gerekli sartlar1 saglamasi,
lisansiistii egitime adim atmasi ve kisith
sayida acilan akademik kadro igin belirli
bir siire beklemek zorunda olmalar1 onlar1
akademik hayata atilma fikrinden daha da
uzaklastirmaktadir. Calisma sonuglarinda
akademik kadrolar i¢in “akademisyen
olabilmek i¢in gayri resmi siireglerin
isledigi yanilgis1 (Adam kayirma, torpil,
belli mevkilerde tanidiginin olmasi vb.)
(K9)” kriterinin de siralamada st siralarda
yer almasi sasirtict bir sonug¢ olarak goze
carpmaktadir. Bu noktada lisansiistii
egitime baslama hedefleri olan ve ileriye
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doniik  akademisyen olma  hayalleri
kuran Kkisilerin desteklenmesi, meslegin
sevdirilebilmesi, akademik hayatin getirdigi
avantajlarin daha fazla aktarilabilmesi bu
noktada 6nem arz etmektedir. Mengi ve
Schreglmann (2013) [39] yapmis olduklar:
calismalarinda da benzer sonuglara dikkat
cekerekakademisyenleribilimsel iiretkenlik
ve meslege olan ilgi konusunda olumsuz
etkileyen cevresel faktorleri belirleyerek
bunlar;; destek ve tesvik eksikligi,
motivasyon eksikligi, zaman yetersizligi,
kurumlardaki arastirma kilttiri eksikligi,
personel destegi konusundaki yetersizlikler
ve maddi destek sikintis1 olarak tespit
etmislerdir. Ayrica Demir vd. (2013) [40]
devlet ve vakifliniversitelerinde calisan 417
akademisyen {tizerinde yapmis olduklar:
calismalarinda da benzer sonuglara
ulasarak, akademisyenlerin tiikenmislik
diizeyi ile aylik maas, daha 6nce yurtdisinda
bulunma ve aylik toplam hane halk: geliri
degiskenlerine gore anlaml sekilde farklilik
gosterdiklerini tespit etmislerdir.

Calisma sonuglarina goére bahsedilen
problemin azaltilmasinda en biiyiik paya

sahip  “akademisyenlik meslegine olan
ilginin arttirllmasi, 6zendirilmesi ve
ogrencilerin bu alana yonlendirilmesi
(A4)”  alternatifi  oldugu  sonucuna

ulasilmistir. Bu sonu¢ dogrultusunda tiim
akademisyenlerin tzerine biiylik yiikler
diistiigii soylenebilir. Yeni acilan denizcilik
alaninda egitim verecek olan fakiilte ve
biinyelerindeki béliimlerin bir an o6nce
egitim  faaliyetlerine  baslayabilmeleri
acisindan akademisyenligin daha fazla
tesvik  edilmesi  gerekmektedir.  Aksi
takdirde bu  bolimler  oéniimizdeki
stirecler icerisinde de Ogrenci alimini
gerceklestiremeyerek sektoriin ihtiyaci olan
gemiadamlarini yetistiremeyeceklerdir.
Ayrica gemiadami yetistirmeye yonelik
egitim programlarina sahip bu boliimlerin
YOK’iin gerekliliklerinin yaninda
STCW  sozlesmesi  gerekliliklerini de
karsilayabilmesi noktasinda stirecin daha

da zorlagsmasina neden olabilecektir.

Denizcilik egitimi kurumlarinda
yasanan akademisyen eksikligi sorununa en
onemli desteklerden birisi de motivasyon
saglamak olarak gosterilebilir. Bu nedenle
liniversitelerin kendi biinyesindeki
akademisyenlerine destek olmasi 6nem arz
etmektedir. Bu durumda her program kendi
icerisinde degisik yontemler uygulayarak
ozellikle akademisyenlik meslegine adim
atma stlrecinde olan Kisilere tesvik ve
motivasyon anlaminda destek olmalari
olumlu yénde sonugclar verebilir. Ozellikle
okul  basaris1  yiksek  &grencilerin
akademisyen olmaya tesvik edilmeleri
bu siireci daha olumlu kilabilir. Daha ¢ok
idealist insanlara uygun bir meslek olan
akademisyenligin bir ideale hizmet etmeyi
onemseyen ogrenciler tarafindan tercih
edilebilirliginin saglanmasi da ileri de
calismaya konu olan problemin ¢6ziimiinde
avantajlar saglayabilir.

Her ¢alismada oldugu gibi bu ¢alismanin
kisitlart da bulunmakta olup, arastirma
nicel arastirma deseninde ele alindigindan
dolay1 genellenebilirligi nitel arastirma
yontemlerine gore daha genel olsa da
calismanin nitel bir yontemle veya farkh
nicel yontemler yardimi ile desteklenmesi
dogru bir yaklasim olabilir. Bu arastirma
denizcilik fakiiltelerinde denizcilik egitimi
alan 6grenci ve bu alanlardan mezun olan
deniz tecriibesine haiz akademisyenlerin
goriisleri dogrultusunda olusturulmustur.
Calisma katiimar Kkitlesi, program veya
alternatif/kriterler gibi girdilerin farkh
sekilde ele alinarak degerlendirilmesi
dogru bir yaklasim olarak kabul edilebilir.

Calismada bulanik mantik ve ¢ok kriterli
karar verme yontemlerinin biitiinlesik
olarak kullanilmasina dayanan bir model
yaklasimi tercih edilmistir. Bulanik AHP ve
TOPSIS yontemlerinin birlikte kullanilarak
probleme uygulanmasi ile bu probleme
zemin hazirlayan ve problemin iistesinden
gelinebilmesi noktasinda farkl alternatifler
arasinda Kkarsilastirma yapabilme imkani
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saglamis ve denizcilik sektoriniin temel
tasint  olusturan  egitim  konusunda
giivenilir, esnek ve gercekei bir ¢oziim
yolu gostermistir. Arastirmada kullanilan
yontemlerin sonuca ulasmada etkili ve
giivenilir olmas1 denizcilik sektoriindeki
farkli sorunlara uyarlanarak yeni ¢6zim
onerileri sunabilecegini gostermektedir. Bu
nedenle gelecek calismalarda yontemlerin
farklidenizcilik sorunlarina pratik ¢oziimler
sunabilecegi tahmin edilmektedir.
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Oz

Bu ¢alismada; ¢ogunlugunu Avrupa lilkelerinin olusturdugu Paris Liman Devleti Kontrolii
Memorandumu (Paris MoU) kapsaminda, deniz ve ¢evre emniyetine iliskin Tiirk bayrakli gemilere
uygulanan Liman Devleti Denetimlerinin (PSC) sonucu ile denetlenen gemilerin yasi, tipi, denetim
mevsimi, tiirti ve yeri ile tespit edilen eksiklik sayisi arasindaki iliskilerin incelenmesi amaglanmistir.
2011-2016 yillart arasinda Paris MoU’da denetlenen Tiirk bayrakli gemilere iliskin verilerin frekans
dagilimlart verilmis, séz konusu parametrik olmayan degiskenler arasinda istatistiksel olarak belirli
bir iliski olup olmadigi sonucuna varmak icin Ki-Kare Testi (x2) yapilmistir. Arastirmanin bulgulari;
2011-2016 yillart arasindaki dénemde Paris MoU genelinde uygulanan tiim denetimlerde tutulma orani
%3’ler mertebesinde seyrederken, Tiirk bayrakli gemilerde ise ortalamanin %4,7 oldugu gérilmiistiir.
Tiirk bayrakli gemilere yonelik denetim ve tutulmalarda en fazla 13 yas ve iizeri gemilerin éne ¢iktigi,
5 ve daha fazla sayida eksiklik tespit edilen PSC denetimlerinin %91,7’sinin tutulma ile sonuglandigi,
gemiyast ile denetim sonucu; eksilik sayisi ile denetim sonucu arasinda istatistiksel olarak anlaml iliski
oldugu sonucuna varilmistir.

Anahtar Kelimeler: Deniz Emniyeti, Deniz Cevresi, Liman Devleti, PSC, Paris MoU.

The Analysis of the Relationship Between Variables Related to Paris Mou - PSC
Inspections and the Results of Inspections Applied to Turkish Flagged Ships

Abstract

In this study, it is aimed to examine the relations between the inspection results and the age and type
of ships, the season, type and location of inspections and the number of deficiencies detected at ships
by the Port State Inspections (PSC) carried out onboard the Turkish flagged vessels for maritime and
environmental safety within the scope of the Paris MOU, which the majority is formed by European
countries. Frequency distribution of Turkish flagged vessels inspected in Paris MoU is given in the period
between 2011 and 2016 and The Chi Square Test (x2) is used to determine whether a relationship exists
between non-parametric variables. Findings of this study are; in the period between 2011 and 2016, the
rate of detention in all PSC inspections carried out in Paris MOU was around %3,0, while for Turkish
flagged vessels it was %4,7. The inspection and detention cases were mostly experienced on ships of 13
years of age and over, and %91,7 of the PSC inspections where 5 or more deficiencies were detected
resulted in a detention. It has been concluded that there is a statistically significant relationship between
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the inspection result and age of the ship; between the inspection result and number of deficiencies of the

ships detected by PSC .

Keywords: Maritime Safety, Marine Environment, Port State, PSC, Paris MoU.

1. Giris

Her sektorde oldugu gibi, denizcilikte
de emniyet ¢ok Onemli ve vazgecilmez
bir kavramdir. Meydana gelen gemi
kazalar1 dogurdugu koti sonuglar ile
sadece meydana geldigi gemiyi, personeli
ve yolcular1 degil, geminin sahibi olan
sirket basta olmak tizere, ayni sektordeki
diger firmalar1 da etkilemektedir [1]. Bu
bakimdan deniz tasimaciliginin standart
alt1 gemilerle yapilmasi risklidir.

“Standart alti gemi (sub-standard
ship)” kavrami ise, Ekonomik Isbirligi
ve Kalkinma Orgiitii (OECD) tarafindan
“Fiziksel durumu, isletme veya miirettebat
faaliyetleri temel denize elverislilik
standartlarin1 karsilamayan ve bu yiizden
yasam ve/veya cevre icin tehdit olusturan
gemi” seklinde tanimlanmaktadir [2]. 1912
yilinda meydana gelen “Titanic” kazasindan
beri diinyada son 100 yilda meydana
gelen ciddi deniz kazalari, standart alti
gemilerin, denizde can emniyeti ve deniz
cevresi acisindan tehdit olusturdugunu
gostermektedir. Titanic faciasindan sonra
can emniyeti ve deniz ¢evresi agisindan
tehdit olusturan gerekli standartlar
karsilayamayan gemilere iliskin 6nerileri ve
uygulamalari iceren 1914 yilinda Denizde
Can Emniyeti Uluslararasi Sozlesmesi
(SOLAS) (International Convention for the
Safety of Life at Sea) giindeme alinmis olup,
SOLAS 1974 yilinda kabul edilmis ve ilave
kurallar konularak revize edilmektedir [3].

1978 yilinda Liberya bayrakli “Amoco
Cadiz” isimli Very Large Crude Carriers
(VLCC) tankerin Fransa'min Brittany
kiyllarinda karaya oturmasi sonucunda
biiyiik bir petrol sizintis1 meydana gelmis
ve bu olay, Avrupa’da deniz tasimaciligl
emniyetine iliskin daha kati kurallarin
uygulanmasina yonelik gii¢lii bir siyasi
ve toplumsal baski meydana getirmistir.

Bu baski sonucunda, Ocak 1982’de 14
Avrupa iilkesi tarafindan Fransa'da
yapilan Bakanlar Konferansinda denizde
can emniyeti, gemilerden kaynaklanan
deniz kirliliginin 6nlenmesi ve gemilerde
calisma ve yasama kosullarini iceren Liman
Devleti Kontrolii ile ilgili yeni ve kapsaml
bir Mutabakat Memorandumu (Paris
MoU) imzalanmis ve 1 Temmuz 1982’de
uygulamaya konulmustur [4]. Bu yoniiyle
diinyada bolgesel koordinasyona dayal
ilk liman devleti kontrolii sistemi olan ve
misyonunu “harmonize bir Liman Devleti
Kontroli  sistemi vasitasiyla standart
altt gemilerin isletimini elimine etmek”
olarak tanimlayan Paris MoU, 27 iilkeyi ve
Avrupa kiy1 devletlerinin sular ile Kuzey
Amerika'dan Avrupa'ya kadar olan Kuzey
Atlantik havzasini kapsamaktadir [5,6].

Bu calismada; 2011-2016 yillan
arasindaki 6 yillik donemde Tiirk bayrakl
gemilere Paris MoU limanlarinda ¢evresel
ve teknik emniyete ve deniz kazalarim
onlemeye  yonelik  uygulanan  PSC
denetimlerine iliskin degiskenler (gemi
tipi, gemi yasi, denetim tarihi, denetim tipi,
denetim limani, eksiklik sayisi) ile denetim

sonucu ((inspection result) geminin
seferden alikonulma durumu) arasindaki
iliskinin istatistiksel analiz yapilarak

incelenmesi ve tutulmalarin azaltilmasina
yonelik oneriler sunulmasi1 amaglanmistir.

2. Literatiir Arastirmasi

Paris MoU yeni denetim rejimi
(NIR) 2011 yihi itibariyle ytrirlige
girdiginden dolay1 bu tarihten sonra
makale konusu ve igerigiyle dogrudan
baglantili bilimsel ¢alisma sayisi oldukca
sinirli olmakla birlikte mevcut calismalar
incelenmistir. Ornegin; Mokpo Ulusal
Denizcilik  Universitesi'nden ~ Myeong-
Hwan IM ve arkadaslarinin, 2016 yilinda
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yaptiklart “Korean Register of Shipping
(KRS)’e kayith gemilerin Liman Devleti
Denetimlerindeki Tutulmalarin Analizi”
konulu c¢alismalarinda; diinyanin cesitli
bolgelerinde tutulan 170 gemi incelenmis
olup, tutulmalarin %66’sinda genel kargo
ve dokme yiik gemilerinin agirlikta oldugu,
5 yasindan kiiciik gemiler %22 ile en
ytiksek tutulma oranina sahipken 8 ila 10
yas araligindaki gemilerin %4 ile en disiik
tutulma oranina sahip oldugu, 5 yasindan
kiiciik (yeni) gemilerdeki temel eksikligin
sertifika ve dokiiman eksikligi veya
donatan ve miirettebat kaynakli oldugu,
kolay bayrak tasiyan gemilerin sirketlerinin
tutulmalar1 azaltmak icin daha fazla efor
sarf ettikleri gibi sonuclara ulasmislardir
[7].  Syafiuddin  (2016)  tarafindan
hazirlanan yiiksek lisans tezinde; 2012 -
2015 yillar1 arasinda Tokyo MoU’da tutulan
Endonezya bayrakli gemilerin en fazla
genel kargo ve dokme yiik gemileri oldugu,
15 - 24 yas grubu gemilerin %40’ 1nn, 25
ve lizeri yaslardaki gemilerin ise %50’sinin
tutuldugu Dbelirtilmistir [8]. Hirvatistan
Zadar Universitesi Denizcilik Bélimii'nden
Luka Grbi¢ ve arkadaslarinin, 2015 yilinda
yaptiklari “Paris MoU kapsaminda MLC 2006
ile iligkili tutulma eksikliklerinin analizi”
konulu ¢alismalarinda; 20 Agustos 2013 -
31 Aralik 2014 tarihleri arasinda Paris MoU
kapsaminda yapilan PSC denetimlerimde
390 adet MLC 2006 ile ilgili eksiklik
maddesi tespit edildigi, 220 tutulma vakasi
gerceklestigi ve MLC 2006 ile ilgili en fazla
eksikligin (86 eksiklik) maaslar ile ilgili
oldugu, MLC 2006 kaynakli tutulmalara en
fazla; genel kargo (109 tutulma) ve dékme
yik (47 tutulma) gemilerinde ve 21-40
yas araligindaki gemilerde (109 tutulma)
karsilasildigl, ayrica belirtilen donemde
MLC 2006 kaynakli tutulmanin en fazla
Panama (40 tutulma), Liberya (21 tutulma)
ve Malta (13 tutulma) bayrakli gemilerde
gorildigi belirtilmis olup Tirk bayrakli
2 geminin de MLC 2006 eksikliginden
dolay1 tutuldugu belirtilmistir [9]. Shuen-

TaiUng ve arkadaslarinin, 2013 yilinda
“Tayvan’daki gemi denetim sistemi icin
gozden gecirme ve planlama” konusunu ele
aldiklar1 calismalarinda; Tayvan bayrakl
gemilerin drnegin 2008 yilinda Paris MoU
ve Tokyo MoU kapsamindaki tutulma
oraninin sirasiyla %11,11 ve %8,97 iken,
Paris MoU ve Tokyo MoU ortalamalarinin
%4,95 ve %6,91 oldugu belirtilmistir [10].
Giiney Kore Ulusal Denizcilik Universitesi
Deniz Bilimleri Koleji'nden Gil-Soo Kim
ve Gil-Young Kong'un 2008 yilinda “Giiney
Kore bayrakli gemilerin PSC denetimlerinde
tutulmasina yonelik bir tahmin modeli”
konulu c¢alismalarinda; 2000-2005 yillari
arasinda Giiney Kore siciline kayith 40
bin 870 gemiden 382’sinde (%5,61)
PSC denetimlerinde (tim MoU PSC
denetimleri) eksiklik tespit edildigini ve
138’inin tutuldugu (%2,06), ayrica %44,2
ile en yiliksek tutulma oraninin 20-25 yas
araligindaki Gliney Kore bayrakli gemilerde
gozlemlendigi belirtilmis olup SPSS-
ikili Lojistik Regresyon (Binary Logistic
Regression) Analizi ile olusturulan modele
gore en riskli gemi grubunun genel kargo
ve tanker gemileri oldugu ve gemi tipi,
gemi yas1 vb. gibi degiskenlere bagh olarak
risk puani 0,2’den yiiksek olan Giliney
Kore bayrakli 60 geminin tutulma riskinin
yliksek oldugu sonucuna ulasmislardir
[11]. Torkel Soma, 2004 yilinda Norveg

Bilim ve Teknoloji Universitesi Deniz
Teknolojisi ~ Enstitiisi'nde  hazirladigl
doktora tezinde;Normal (Gaussian)

Olasiik Dagilimina gore diinya deniz
ticaret filosundaki gemilerin kaza olasilik
dagilimini incelemis olup bu kapsamda PSC
denetim performanslari da dahil olmak
iizere diinya filosundaki gemilerin emniyet
diizeylerini A (en emniyetli gemiler), B (orta
standart gemiler) ve C (en diistik standarth
gemiler) klas olarak karakterize etmis ve
sonug¢ olarak A klas gemilerin diinyadaki
kazalarin sadece %?7’sine sebep oldugu, B
ve C klas gemilerde ise bu oranin sirasiyla
%42 ve %51 oldugu sonucuna ulagmistir [12].
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3. Paris Mou'nun Denetim Rejimi
(Inspection Regime)

Paris MoU’da Ocak 2011 tarihinden
itibaren daha etkili denetim yapmak
amaciyla “Yeni Denetim Rejimi ” (NIR)
olarak adlandirilan yeni denetleme
sistemine gecilmistir. “Yeni rejim ile birlikte
gemiler “Diistiik Riskli Gemiler (LRS)”
ve “Yiiksek Riskli Gemiler (HRS)” olarak
smiflara ayrilmistir. Bu iki sinifin disinda
kalan tiim gemiler ise “Standart Riskli
Gemiler (SRS)” olarak siniflandirilmigtir.
Gemi risk profillerine gére belirlenen zaman
penceresi (denetleme sikliklari) asagidaki
gibidir [13]":

- Yiiksek riskli gemiler: son denetimden
sonraki 5 ila 6 ay icerisinde;

- Standart riskli gemiler: son denetimden
sonraki 10 ila 12 ay icerisinde;

- Diisiik riskli gemiler: son denetimden
sonraki 24 ila 36 ay icerisinde.

Yiiksek riskli gemi (High risk ship -
HRS): Geminin tipi yolcu, dékme yiik veya
petrol, kimyasal veya gaz tankeri ise 2
puan, 12 yasindan biiyiikse 1 puan, Bayrak
Devleti Paris MoU'nun kara listesinde ise
risk diizeyine gore 1 veya 2 puan, Taninmis
Kurulusun (RO) Paris MoU performansi
diisiik veya cok diisiik ise 1 puan, sirket
performans: diisiik veya c¢ok diisiik ise
2 puan, son 36 ayicerisinde 2 veya daha
fazla tutulma yasadiysa 1 puan verilmek
suretiyle yapilan puanlamada 5 ve tzeri
¢ikmasi durumunda o gemi “Yiiksek Riskli
Gemi (High Risk Ship - HRS)” olarak kabul
edilmektedir.

Disiik riskli gemi (Low risk ship -
LRS): Geminin tipi ve yasi ne olursa olsun,
Bayrak Devleti Paris MoU'nun beyaz
listesinde ve IMO denetiminden (audit)
gecmisse, Taninmis Kurulusun (RO) Paris
MoU performansi yiiksek ve AB tarafindan
yetkilendirilmisse, sirket performansi
yliksekse, son 36 ay icerisinde geg¢irdigi PSC
denetiminde 5’'ten daha az eksikligi olmus
ve tutulmamissa, yani tiim bu sartlar ayni
anda saglanmissa, o gemi “Diisiik Riskli

Gemi (Low Risk Ship - LRS)” olarak kabul
edilmektedir.

Standart riskli gemi (Standart risk ship
- SRS): Yiksek Riskli Gemi (High Risk Ship
- HRS) veya Diisiik Riskli Gemi (Low Risk
Ship - LRS) grubuna girmeyen gemiler
“Standart Riskli Gemi (Standard Risk Ship -
SRS)” olarak kabul edilmektedir.

HRS grubundaki gemilere yonelik PSC
denetimleridogrudan genisletilmis denetim
(expanded inspection) konseptinde
yapilmaktadir. Bu tir denetimler son
derece detayl ve zordur.

LRS veya SRS grubundaki gemilere
uygulanan PSC denetimleri ise sayet
denetim sirasinda seyir, can, mal ve cevre
emniyetine yonelik ciddi tehdit olusturan
bir acik gerekce (clear ground) tespit
edilmez ise baslangi¢c (initial) denetimi
ile smirli olmaktadir. Ancak, baslangic
denetimi sirasinda seyir, can, mal ve cevre
emniyetine yonelik ciddi tehdit olusturan
bir acik gerekce tespit edilirse daha detayli
(more detailed) denetimlere gecilebilmekte
veya 12 yasindan biiyiik riskli tip bir gemi
ise genisletilmis (expanded) denetimler
uygulanabilmektedir.

4. Tirk Bayrakli Gemilerin Paris Mou
Denetimlerindeki Durumu

Tirk bayrakli gemiler de deniz
ticaretinin  geregi  olarak  ¢ogunlugu
Avrupa tlkelerini kapsayan Paris MoU
limanlarim1 ~ ziyaret etmektedir. Tablo-
1’de goriildigi gibi, Paris MoU web sitesi
denetim kayitlarina gore; 2011-2016
yillart arasindaki donemde Tirk bayraklh
gemilere yonelik 2.831 PSC denetimi
(inspection) gerceklesmis ve bunun 132’si
tutulma (detention) ile sonug¢lanmistir.
Tirk bayrakli gemiler icin son 6 yila ait
tutulma oranlarina bakildiginda; 2013
yilinda %3’e kadar diiserken 2015’te %6,1
ile en yiiksek seviyeye ¢iktig1 ve ortalamanin
%4,7 oldugu gorilmektedir [14]. Ote
yandan Tablo 1'de goriildiigii tizere Paris
MoU genelinde denetimlerdeki tutulma
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oranlarinin Yeni Denetim Rejiminin (NIR)
yurirlige girdigi 2011 yilindan itibaren
stabil bir sekilde %3’ler mertebesinde
seyrettigi goriilmektedir [14, 15].

arasinda Tirk bayrakli gemilere uygulanan
2831 adet PSC denetim kaydina iliskin
veriler (gemi tipi, yasi ile denetim mevsimi,
tipi, limani ve eksiklik sayisi)elde edilerek

Tablo 1. 2011-2016 Yillar1 Arasinda Paris MoU Kapsaminda Denetlenen ve Tutulan Tiirk Bayrakli Gemi

Sayisti ile Tutulma Oranlari

Tiirk Bayrakli Gemiler Tutulma Oram (%)
Yillar ii i
Denetim Sayisi Tutulma Sayis1 Tm;;g}?’::kh (l;:tl:lsaﬁ(:sjl
2011 529 24 4,54 3,61
2012 563 28 4,97 3,65
2013 502 15 2,99 3,78
2014 431 20 4,64 3,32
2015 391 24 6,14 3,33
2016 415 21 5,06 3,81
Kaynak: www.parismou.org [14], Paris MoU 2015 Annual Report [15]
6,14
5,06
4.97 / — =—Tiirk bayrakh
4,54 4,64 gemiler
— —Paris MoU
) 3.7 3,81 ortalamasi
3.61 3,65
3..11—3.33/
2,99
2011 2012 2013 2014 2015 2016

Sekil 1. Tiirk Bayrakli Gemilerin Tutulma Oranlart (%) ile Paris MoU Ortalamasinin Karsilastirmasi
Kaynak: www.parismou.org [14], Paris MoU 2015 Annual Report [15].

5. Materyal ve Yontem
5.1. Materyal

Paris Liman Devleti Kontroli
Memorandumu (Paris MoU) kapsaminda
yapilan PSC denetimlerine iliskin tim
resmi veriler, Paris MoU web sitesinde
(www.parismou.org) erisime acik bir
sekilde yayinlanmaktadir. Calismada; Paris
MoU’nun resmi web sitesinde “inspection
search” kisminda 15.02.2017 tarihi
itibariyle kayith olan ve 2011-2016 yillari

SPSS  programina aktarimistir  [13].
Blylik cogunlugunu Avrupa tilkelerinin
olusturdugu Paris MoU limanlarinda

cevresel ve teknik emniyete ve deniz
kazalarini 6nlemeye yonelik uygulanan
PSC denetimlerine iliskin s6z konusu gemi
tipi (type of ship), gemi yasi (age of ship),
denetim mevsimi (date of inspection),
denetim tipi (type of inpection),denetim
liman1 (port of inspection), eksiklik sayisi
(number of deficiencies) ile denetim
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sonucu (inspection result) /geminin
seferden alikonulma durumuna iliskin
2.831 kategorik veriden olusan veritabani
olusturulmustur. ~ Calismada  nominal
(isimsel) o6lcek kullanilmis olup, veri
islemeyi kolaylastirmak icin s6z konusu
degiskenlere iliskin veri sayisinin fazla
olmasi nedeniyle degiskenler alt gruplara
ayrilmis olup, numaralama bigciminde
kodlamasi yapilarak siniflama (adlandirma)
6lcegi kullanilmistir. Gemi yas, tipi, eksiklik
sayis1 ve denetim tipine iliskin siniflandirma
Paris MoU ve Avrupa Deniz Emniyeti Ajansi
(EMSA) tarafindan yapilan siiflandirmalar
dikkate alinarak, denetim mevsimi ve
limani 6zgilin olarak sinirlandirilmistir.

5.2. Yontem

Denetime tabi tutulan gemilere iliskin
veri tabani; denetime tabi tutulan gemi
tlrleri, yaslari, goreceli yiiksek riskli
gemi tirleri, denetim mevsimi ve tutulan
gemilerinden olusan Kkategorik verileri
gruplara ayiwrarak frekans dagilimlar
verilmektedir. S6z konusu nominal ya da
kategorik  degiskenlerin ikisi arasinda
istatistiksel olarak anlaml bir iliski olup
olmadigini test etmek igin SPSS 15.00
istatistik paket programi kullanilarak
stirekli bir dagilim olan g6zlenen frekanslar
ile beklenen frekanslar arasindaki farkin
istatistiki olarak anlamli olup olmadigini
Olcen ve frekans dagilimlar1 tzerinden
islem yapan bir analiz yontemi Ki-Kare
(x2) Ikili iliski Testi kullamlmistir. Ki-Kare
ikili iliski Testi kullanilmasinin nedeni;
calismada kullanilan degiskenlerin nominal
O0lecme diizeyinde olmasi nedeniyle soz
konusu degiskenler arasindaki iliski olup
olmadigini belirlemektir.

So6z konusu degiskenlerden her bir iki
degisken arasinda bir iliski olup olmadigini
tespit etmek icin Ki Kare Testi'nin
kullanilmasinin nedeni séz konusu iki
degisken arasinda istatistiksel olarak bir
iliski olup olmadigini test etmek, calismada
gozlem sayisinin fazla olmasi, goézlem

sayisi arttikca "Ki-kare" degerinin artmasi
ve dolayisiyla analiz sonucunda anlamh
farkliliklarin varligina iliskin isaretlerin
elde edilmesi olasiliginin artmasidir.

Ki-kare dagilimi, genellikle iki bagimsiz
niteliksel kriteri test etmek icin kullanilir.
Sifir hipotezi (H), iki kriterin bagimsiz
oldugunu; arastirma hipotezi (H,) ise, iki
kriterin arasinda iliski oldugunu ifade
eder [16]. Ki-Kare Testi'nin glivenli olarak
kullanilabilmesi icin tiim Odrneklerin
rastgele drneklem olmasi ve birden biiyiik
olmasi, beklenen degeri besten kii¢iik olan
gozlem sayisinin, toplam kategori sayisinin
%20’sini agmamasi ve tiim kategorilerdebu
degerinbirden biiyiik olmasi gerekmektedir.
Ancak, 2x2 tablolardaki Ki- Kare Testi her
gozdeki beklenen degerin 5 veya daha fazla
oldugunu varsaymakta olup, s6z konusu
kosul yerine getirilmezse Ki-Kare Testi
yerine Fisher kesin testi (Fisher’s exact
test) kullanmilir. Ki-kare(x2) Anlamlilik
(gliven) diizeyi (Asymptotic Significance)
%95 (p<0,05) olarak se¢ilmis olup, buna
iliskin hipotez testleri genel olarak su
sekilde kurulmustur [16].

H, = Denetime iliskin degiskenler
arasinda fark yoktur ve H, = Denetime
iliskin degiskenler arasinda fark vardir.

H,:y=y0 . .
H, : y #y0 (¢ift kuyruk testi)
Ki-kare Testi'nin formili asagida

verilmektedir [16]:

(G, B)
Tia= ZZ ZZ G (1
FEWE J= B
Ki-Kare  Testi'nin giivenli  olarak
kullanilabilmesi icin tiim Odrneklerin

rastgele drneklem olmasi ve birden biiyiik
olmasi, beklenen degeri besten kii¢lik olan
gozlem sayisinin, toplam kategori sayisinin
%20’sini asmamas1 ve tim kategorilerde
bu degerin birden biiyik olmasi
gerekmektedir.  Ki-kare(x2) Anlamhilik
(gliven) diizeyi (Asymptotic Significance)
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%95 (p<0,05) olarak secilmis olup, buna
iliskin hipotez testleri genel olarak su
sekilde kurulmugtur. H = Denetime iligkin
degiskenler arasinda istatistiksel olarak
iliski yoktur ve H, = Denetime iliskin
degiskenler arasinda istatistiksel olarak
iliski vardir. Asymptotic significance a=0,05
degerinden kiiglk ise H; Hipotezi Red, H,
Hipotezi kabul edilir [17].

5.3. Denetime Tabi Tutulan Gemilere
iliskin Frekans Dagilimlari, Ki-Kare (x2)
Testi ve Bulgular

2011-2016 yillar1 arasinda Paris MoU
kapsaminda denetime tabi tutulan Tiirk
bayrakli gemilere iliskin ¢apraz tablolarda

yillar1 arasinda denetime tabi tutulan Tiirk
bayrakli gemilere iliskin Ki-Kare (x2) Testi
ve s6z konusu analiz sonugclarina iliskin
bulgular asagida verilmektedir:

5.3.1. Gemi Tipi ile Denetim Sonucu
Arasindaki Ki-Kare Testi

Tablo 2’de verildigi tizere 2011-2016
yillar1 Paris MoU kapsaminda denetlenen
Tirk bayrakli gemiler arasinda en fazla
genel kargo/cok amach gemiler tutulmus
(%60,6) olup, bunu sirasiyla tankerler
(%14,4), dokme yik gemileri (%9,8),
yolcu gemileri/Ropax (%6,8) ve konteyner
gemileri (%6,1) izlemektedir.

Ki-Kare Testi'nin giivenli kullanilabilmesi

Tablo 2. Gemi Tipi ile Denetim Sonucu Arasindaki Capraz Tablo

Gemi Tipi/ Frekans/
Denetim Sonucu Tutulma icerisindeki % Tutulma Var Tutulma Yok Toplam
Frekans 13 364 377
Dékme yiik
Tutulma igerisindeki % 9,8% 14,0% 13,8%
Genel kargo/Cok Frekans 80 1.384 1.464
Amaglh Tutulma igerisindeki % 60,6% 53,2% 53,5%
Frekans 9 198 207
Yolcu gemisi/Ropax
Tutulma igerisindeki % 6,8% 7,6% 7,6%
Frekans 8 191 199
Konteyner
Tutulma igerisindeki % 6,1% 7,3% 7,3%
Frekans 19 418 437
Tanker
Tutulma igerisindeki % 14,4% 16,1% 16,0%
Frekans 3 48 51
Digerleri
Tutulma igerisindeki % 2,3% 1,8% 1,9%
Frekans 132 2.603 2.735
Toplam
Tutulma igerisindeki % 100,0% 100,0% 100,0%

frekans dagilimlar1 verilmis, s6z konusu
donemde Tiirk bayrakli gemilere iliskin
beklenen deger ile gozlenen degerleri
arasinda belirli bir farkin olup olmadigini
ya da soz konusu kategorik degiskenler
arasinda anlamli bir istatistiksel iliski
olup olmadigini 6lgmek icin Ki-Kare (Chi
Square (x2)) Testi yapilmis ve buna iliskin
hipotez testleri kurulmustur. 2001-2016

icin hi¢ tutuklama olmayan ve bu nedenle
frekans sayis1 “0” olan Ro-Ro kargo gemileri
analizden ¢ikarilmis olup, 2.831 olan gozlem
sayis1 2.735’e diismiistiir.

Tablo 3’de verildigi iizere beklenen degeri
besten kiiciik olan kategori sayisinin toplam
kategori sayisinin = %?20’sini agmamasi
(%8,3), tiim kategorilerde bu degerin birden
biiytik olmasi ve minimum beklenen degerin
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1’den biiyiik olmasi (2,46) olmasi nedeniyle
Ki-Kare Testi giivenle yapilmis olup, gemi
tipi ile denetim sonucu arasinda anlaml bir
istatistiksel iliski olup olmadigini belirlemek
icin hipotezler kurulmugtur. H = Gemi tipi
ile denetim sonucu arasinda istatistiksel
olarak anlamlh bir iligki yoktur. H, = Gemi
tipi ile denetim sonucu arasinda istatistiksel
olarak anlamli bir iliski vardir seklinde

grubundaki Tiirk bayrakli gemiler (%31,8)
tutulmustur.

Tablo 5'de verildigi tlizere beklenen
degeri besten kii¢lik olan kategori sayisinin
toplam  kategori sayisinin  %20’sini
asmamas1 (%0,0), tim kategorilerde bu
degerin birden biiylik olmasi ve minimum
beklenen degerin 1’den biylk olmasi
(61,73) olmasi nedeniyle Ki-Kare Testi

kurulmustur. yapilmistir.  Hipotezler; H; = Denetim
Tablo 3. Gemi Tipi ile Denetim Tiirti Arasindaki Ki Kare Testi
Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 3,583? 5 0,611
Likelihood Ratio 3,716 5 0,591
Linear-by-Linear Association 0,101 1 0,750
N of Valid Cases 2735

a. 1 cells (8,3%) have expected count less than 5. The minimum expected count is 2,46.

Pearson Chi-Square (x2) degeri 3,583
olup, P = 0,611 > a = 0,05 oldugu i¢in H,
Hipotezi kabul, H, Hipotezi red edilir. Gemi
tipiile denetim sonucu arasinda istatistiksel
olarak anlamh bir iliski yoktur sonucuna
ulasilmistir.

5.3.2. Gemi Yas1 ile Denetim Sonucu
Arasindaki Ki-Kare Testi

Tablo 4’de verildigi lizere 2011-2016
yillar1 arasinda en fazla 13 ve iizeri yas
grubundaki Tiirk bayrakli gemiler (%68,2)
ve daha sonra 12 yasindan kiiciik yas

sonucu ile gemi yasi arasinda istatistiksel
olarak anlamli bir iligki yoktur. H, = Denetim
sonucu ile gemi yasi arasinda istatistiksel
olarak anlaml bir iliski vardir.

Tablo 4’iin 2x2 Tablo olmasindan dolay1
Fisher's Exact Testinin olasilik degeri
hesaplanmis olup (p (asymp. Sign. (2 sided))
=0,000) gozlerdeki beklenen frekanslarin
5’den biiylik olmasi nedeniyle s6z konusu
test yerine Ki-Kare Testi kullanilmistir. x2
= 12,430 olup, P = 0,000< a = 0,05 oldugu
icin H  Hipotezired, H, Hipotezi kabul edilir.
Denetim sonucu ile gemi yasi arasinda

Tablo 4. DenetimSonucu ile Gemi Yast Arasindaki Capraz Tablo

Denetim Sonucu/ | Frekans/ Denetim .. Geminin Yas1
. Lo . Geminin Yas1 .
Gemi Yas1 Tiirii Icerisindeki (13 ve tizeri) Toplam
(<12)
%
Frekans 90 132
Tutulma Var
Tutulma - 31,8% 68,2% 100,0%
icerisindeki %
Frekans 1.282 1.417 2.699
Tutulma Yok
Tutulma 47,5% 52,5% 100,0%
icerisindeki %
Frekans 1.324 1.507 2.831
Toplam
Tutulma - 46,8% 53,2% 100,0%
icerisindeki %
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Tablo 5. Denetim Sonucu ile Gemi Yasi Arasindaki Ki Kare Testi

e | ar | amess | Base | e
Pearson Chi-Square 12,4307 1 0,000
Likelihood Ratio 12,779 1 0,000
Fisher's Exact Test 0,000 0,000
oo | s |1 | o
N of Valid Cases 2831

a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 61,73.

istatistiksel olarak anlaml bir iliski vardir
sonucuna ulasilmistir.

5.3.3. Denetim Tiirii ile Denetim Sonucu
Arasindaki Ki-Kare Testi

Tablo 6’da verildigi tizere 2011-2016
yillar1 arasinda Paris MoU kapsaminda
genisletilmis denetime (expanded
inspection) tabi tutulan Turk bayrakli gemi
say1s1 432 (%15,3), detayli denetime (more
detailed inspection) tabi tutulan gemi sayisi
1.949 (%68,8) ve baslangic denetimine
(initial inspection)tabi tutulan gemi sayisi
450 (%15,9)'dir. S6z konusu doénemde

yapillan denetimlerde Tiirk bayrakh
gemiler en fazla detayli denetimde (%82,6)
tutulmus olup, daha sonra genisletilmis
denetimde (%17,4) tutulmustur. Baslangi¢
denetiminde tutulma olmamistir.

Tablo 6’da gorildigi lizere baslangig
denetimindeki go6zlem sayisinin 1’den
kii¢iik (0) olmasinedeniyle Ki-Kare Testi'nin
giivenli  olarak  kullanilamayacagindan
dolay1 baslangic denetimi analizden
cikarilarak tekrar Ki-Kare Testi yapilmis
olup, g6zlem sayis12.381’e diismiistiir. Tablo
6’da baslangi¢ denetiminin ¢ikarilmasindan
dolay1 2x2’lik Tablo olustugundan Fisher's

Tablo 6. Denetim Tiirii ile Denetim Sonucu Arasindaki Capraz Tablo

Denetim Tiirii / Frekans/ Denetim
Denetim Sonucu Tiirii icerisindeki % Tutulma Var Tutulma Yok Toplam
Frekans 23 409 432
Genisletilmis —— -
denetim g/‘utulma icerisindeki 17.4% 15.2% 15.3%
0
Frekans 109 1.840 1.949
Detayli denetim Tutulma igerisindeki
82,69 68,29 68,89
% % % %
Frekans 0 450 450
Baslangi¢ denetimi | Tytylma icerisindeki
0, 0, 0,
% 0,0% 16,7% 15,9%
Frekans 132 2.699 2.831
Toplam Tutulma igerisindeki
100,09 100,09 100,09
% % % %

The Pearson Chi-Square x2=0,049, P=0,825 Likelihood Ratio =0,049, P= 0,825.
0 cells (0,0%) have expected count less than 5. The minimum expected count is 23,95. (Baslangi¢
denetimi degiskeni ¢ikarilmis degerler).
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Exact Testinin olasilik degeri hesaplanmis
olup (p (asymp. Sign. (2 sided)) =0,908)
gozlerdeki beklenen frekanslarin 5’den
biiyiik olmasi nedeniyle sdz konusu test
yerine Ki-Kare Testi kullanilmistir. Ki-
Kare Testi sonucuna gore x2 = 0,049
olup, beklenen degeri besten kii¢lik olan
kategori sayisinin toplam kategori sayisinin
%?20’sini asmamasi (%0,0), olusturulan
yeni tablodaki tiim kategorilerde go6zlem
sayisinin birden biiyiik olmasi ve minimum
beklenen degerin 1’den biylk olmasi
(23,95) olmasi nedeniyle Ki-Kare Testi
giivenle yapilmistir.

Hipotezler; H, = Denetim tiiri ile
denetim sonucu arasinda istatistiksel
olarak anlamh bir iligki yoktur. H =
Denetim tiirdi ile denetim sonucu arasinda
istatistiksel olarak anlamli bir iliski vardir.
P =0,825> a = 0,05 oldugu i¢in H, Hipotezi
kabul, H, Hipotezi red edilir. Denetim tira
ile denetim sonucu arasinda istatistiksel
olarak anlamh bir iliski yoktur sonucuna
ulagilmistir.

5.3.4. Denetim Mevsimi ile Denetim
Sonucu Arasindaki Ki-Kare Testi

Tablo 7’de goriildiigii tizere 2011-2016
yillar1 arasinda Paris MoU kapsaminda
Tiirk bayrakh gemiler en fazla ilkbahar-Yaz
(%51) daha sonra Sonbahar-Kis doneminde
(%49) denetime tabi tutulmaktadir.
Sonbahar-Kis doneminde tutulma orani

(%54,5) daha yiiksek gerceklesmistir.

Tablo 7'nin 2x2’lik olmasindan dolay1
Fisher's Exact Testi'nin olasilik degeri
hesaplanmis olup (p (asymp. Sign. (2
sided))=0,212) gozlerdeki  beklenen
frekanslarin 5’ten biiyiik olmasi nedeniyle
soz konusu test yerine Ki-Kare Testi
kullanilmistir. Tablo 7’de verildigi iizere Ki-
Kare Testi sonucuna gore x2 = 1,708 olup,
beklenen degeri besten kii¢iik olan kategori
sayisinin toplam kategori sayisinin %20
’sini asmamasi (%0,0) ve tiim kategorilerde
gozlem sayisinin birden biiylik olmasi ve
minimum beklenen degerin 1'den biiyiik
olmasi (64,67) olmas1 nedeniyle Ki-Kare
Testi giivenle yapilmistir. Hipotezler; H
= Denetim mevsimi ile denetim sonucu
arasinda istatistiksel olarak anlamli bir
iliski yoktur. H, = Denetim mevsimi ile
denetim sonucu arasinda istatistiksel olarak
anlaml bir iliski vardir. P = 0,191> a = 0,05
oldugu i¢in H, Hipotezi kabul, H, Hipotezi
red edilir Denetim mevsimi ile denetim
sonucu arasinda istatistiksel olarak anlaml
bir iliski yoktur sonucuna ulasilmistir.

5.3.5. Denetim Eksikligi ile Denetim
Sonucu Arasindaki Ki-Kare Testi

Tablo 8'de verildigi lizere Paris MoU
kapsaminda denetime tabi tutulan Tiirk

bayrakli gemilerin %38,1’inde eksiklik
bulunmamis, %43,3’linde 1-5 arasi
eksiklik, %18,6’'sinda ise 5’ten fazla

Tablo 7. Denetim Mevsimi ile Denetim Sonucu Arasindaki Capraz Tablo

Denetim Mevsimi/ Rl
. Tutulma icerisindeki Tutulma Var Tutulma Yok Toplam
Denetim Sonucu %
ilkbahar-Yaz Frekans 60 1.384 1.444
Dénemi Tutulma igerisindeki % 45,5% 51,3% 51,0%
Sonbahar-Kis Frekans 72 1.315 1.387
Dénemi Tutulma igerisindeki % 54,5% 48,7% 49,0%
Frekans 132 2.699 2.831
Toplam
Tutulma igerisindeki % 100,0% 100,0% 100,0%

The Pearson Chi-Square x2=1,708, P=0,191 Likelihood Ratio =1,708, P= 0,191

0 cells (0,0%) have expected count less than 5. The minimum expected count is 64,67.
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eksiklik bulunmustur. S6z konusu denetim
sonucunda en fazla 5’ten fazla eksikligi olan
gemiler tutulmus (%91,7) olup, eksikligi
olmayan gemiler tutulmamistir.

fazla Gliney Avrupa’da (%50,0) ve daha
sonra sirasiyla Dogu Avrupa’da (%32,0),
Bati Avrupa’da (%11,2), Rusya’da (%4,3),
Kuzey Avrupa’da (%1,4) ve Kanada'da

Tablo 8. Denetim Eksikligi ile Denetim Sonucu Arasindaki Capraz Tablo

. Denetim Eksikligi/
Denetim Denetim Sonucu
Eksikligi/ i e 1) Tutulma Var Tutulma Yok Toplam
Denetim Sonucu Tutulma icerisindeki %
Frekans 0 1.079 1.079
Eksik yok
Tutulma igerisindeki % 0,0% 40,0% 38,1%
Frekans 11 1.214 1.225
Eksik var (1-5)
Tutulma igerisindeki % 8,3% 45,0% 43,3%
Eksik var (5'den Frekans 121 406 527
fazla) Tutulma igerisindeki % 91,7% 15,0% 18,6%
Frekans 132 2.699 2.831
Toplam
Tutulma igerisindeki % 100,0% 100,0% 100,0%

The Pearson Chi-Square y2=257,448, P=0,000, Likelihood Ratio =242,951, P= 0,000
0O cells (0,0%) have expected count less than 5. The minimum expected countis 39,71 (Eksik Yok degiskeni

ctkarilmis degerler).

Tablo 8'de gozlenen deger “Eksik
Yok”  degiskeninin  frekansinin ~ “0”
olmasi nedeniyle Ki-Kare'nin giivenle
kullanilamayacagindan  dolayr  analizde
“Eksik Yok” degiskeni c¢ikarilmis olup,
gozlem sayis1 1.752’ye diismiistiir. Tablo 8'de
goriildigii tizere eksikliklerin ¢ikarilmasi ile
yeni olusturulan Tablo'nun 2x2 olmasindan
dolay1 Fisher's Exact Testinin olasilik degeri
hesaplanmis olup (p (asymp. Sign. (2 sided))
=0,000) gozlerdeki beklenen frekanslarin
5’ten biiylik olmasi nedeniyle s6z konusu
test yerine Ki-Kare Testi kullanilmistir. Tablo
8'de verildigi tzere x2 = 257,448 olup, P =
0,000< a = 0,05 oldugu icin H Hipotezi red,
H, Hipotezi kabul edilir. Denetim sonucu
eksiklikler ile denetim sonucu arasinda
istatistiksel olarak anlamli bir iliski vardir
sonucuna ulasilmistir.

5.3.6.Denetim Limani ile Denetim Sonucu
Arasindaki Ki-Kare Testi

Tablo 9'da verildigi lizere Paris MoU
kapsaminda Tirk bayrakli gemiler en

(%1,0) denetlenmistir. S6z konusu denetim
sonucunda en fazla tutulma Giiney Avrupa
limanlarinda (%59,8) daha sonra Dogu
Avrupa (%21,2), Bati Avrupa (%12,9),
Rusya (%4,5) ve Kanada'da (%1,5)
olmustur. Kuzey Avrupa’da belirtilen
dénemde Tiirk bayrakli gemi tutulmamstir.

Tablo 9’da “Kuzey Avrupa” limanlarinda
tutulma olmamasi nedeniyle sdzkonusu
gozlenen degerin “0” olmasindan dolay:
Ki-Kare’'nin giivenle kullanilabilmesi i¢in
analizde “Kuzey Avrupa” Limani degiskeni
cikarilmis olup, gozlem sayis1 2.791'e
dismiustii. Tablo 13’teki Ki-Kare Testi
sonucuna gore x2 = 8,250 olup, beklenen
degeri besten kiicik olan kategori
sayisinin toplam kategori sayisinin %20
’sini asmamasi (1 cells %10,0), olusturulan
yeni tablodaki tiim kategorilerde go6zlem
sayisinin birden biiyiik olmasi ve minimum
beklenen degerin 1’den biylk olmasi
(1,37) olmast nedeniyle Ki-Kare Testi
giivenle yapilmistir. Hipotezler; H, =

0
Denetim limaniile denetim sonucu arasinda
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istatistiksel olarak anlaml bir iliski yoktur.
H, = Denetim liman ile denetim sonucu
arasinda istatistiksel olarak anlamli bir
iliski vardir. P = 0,083> o = 0,05 oldugu
icin H, Hipotezi kabul, H, Hipotezi red
edilir. Denetim limam ile denetim sonucu
arasinda istatistiksel olarak anlamli bir

tarafindan da o©nemsenmekte ve takip
edilmektedir. Onceden Paris MoU'nun
“kara listesi (black list)’nde yer alan
tilkemiz, 2003 yilinda baslatilan “egitim ve
denetim seferberligi”sayesinde 2006-2008
doneminde “beyaz liste (white list)"ye

gecmis ve bu sayede Tiirk deniz ticaret

iliski yoktur sonucuna ulasilmistir. filosunun uluslararasi deniz emniyeti
Tablo 9. Denetim Limani ile Denetim Sonucu Arasindaki Capraz Tablo
Denetim Limani/ | Frekans/ Tutulma
Denetim Sonucu R Tutulma Var Tutulma Yok Toplam
Frekans 17 301 318
Bati Avrupa
Tutulma igerisindeki % 12,9% 11,2% 11,2%
Frekans 28 878 906
Dogu Avrupa
Tutulma igerisindeki % 21,2% 32,5% 32,0%
Frekans 0 40 40
Kuzey Avrupa
Tutulma igerisindeki % 0,0% 1,5% 1,4%
Frekans 79 1.337 1.416
Gliney Avrupa
Tutulma igerisindeki % 59,8% 49,5% 50,0%
Frekans 2 27 29
Kanada
Tutulma igerisindeki % 1,5% 1,0% 1,0%
Frekans 6 116 122
Rusya
Tutulma igerisindeki % 4,5% 4,3% 4,3%
Frekans 132 2.699 2.831
Toplam
Tutulma igerisindeki % 100,0% 100,0% 100,0%

The Pearson Chi-Square x2=8,250, P=0,083, Likelihood Ratio =8,809, P= 0,066
1 cells (10,0%) have expected count less than 5. The minimum expected count is 1,37.

(Kuzey Avrupa degiskeni ¢ikarilmis degerler)

6. Sonug ve Oneriler

Ulkeler, uluslararasi denizcilik
sOzlesmeleri cercevesinde, kendi
limanlarina  gelen yabanci  bayrakl

gemilere uyguladiklar1 PSC denetimleri
ile deniz ve ¢evre emniyetini olabildigince
arttirmay1 ve bu sayede deniz kazalarini

ve cevre felaketlerini de azaltmayi
hedeflemektedirler. Bu bakimdan,
hem ilkemiz limanlarinda, hem de

biiyik c¢ogunlugunu Avrupa {ilkelerinin
olusturdugu Paris MoU iiyesi tlkelerin
limanlarinda uygulanan PSC denetimlerinin
etkinligi uluslararasi denizcilik camiasi

karnesi ve ticari kredibilitesi artmis olup,
tilkemizin Paris MoU’'nun beyaz listesindeki
konumunun st siralara ytkseltilmesi de
onem arz etmektedir.

Bu calisma kapsaminda yapilan frekans
dagilimisonuglarinagore; 2011-2016 yillari
arasinda Paris MoU kapsaminda denetlenen
Tirkbayrakligemilerarasindaen fazlagenel
kargo/ c¢ok amach gemilerin 6ne ciktigy,
en fazla “detayli denetim (more detailed
inspection)” konseptinde denetlendikleri
ve denetimlerde en fazla 1-5 arasi sayida
eksiklik tespit edildigi gorilmektedir. S6z
konusu PSC denetimlerinin Giiney Avrupa
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limanlarinda yogunlastigi ve ilkbahar-
Yaz mevsiminde biraz daha fazlalastigi da
goriilmektedir. Belirtilen donemde Tiirk
bayrakli gemilere Paris MoU kapsaminda
uygulanan PSC denetimleri ortalama
%4,7 oraninda “tutulma (detention)” ile
sonu¢lanmistir. Ayn1 donemde Paris MoU
genelindeki denetimlerde ortalama tutulma
orani ise Yeni Denetim Rejiminin (NIR)
yurirlige girdigi 2011 yilindan itibaren
stabil bir sekilde %3’ler mertebesinde
seyretmektedir.

Ki-kare (x2) testleri sonucuna gore; gemi
yasi ile denetim sonucu ve eksiklik sayisi
ile denetim sonucu arasinda istatistiksel
olarak anlaml iliski vardir; gemi tipi ile
denetim sonucu, denetim tiird ile denetim
sonucu, denetim mevsimi ile denetim
sonucu, denetim limani ile denetim sonucu
arasinda ise istatistiksel olarak anlaml
iliski yoktur sonucuna ulasilmistir.

2011-2016 yillart arasinda Paris MoU
kapsaminda tutulan gemiler arasinda 13
yas ve lzeri olanlar daha fazladir. PSC
denetimlerinin sonucunda 5 ve daha fazla
sayida eksiklik tespit edilen gemilerin
%91,7’si tutulma ile sonuglanmistir.

Literatiirdeki  c¢esitli  calismalarda,
gemilerin ait oldugu iilkeden tlkeye ve
denetimin yapildig1 boélgeden bolgeye
farklihk gostermekle birlikte, genelde yash
gemilerde daha fazla tutulma gézlemlendigi
ve tutulan gemiler arasinda en fazla genel
kargo, dokme yiik gemisi ve tankerlerin
one ciktigr gortilmektedir. Bu durum, PSC
denetimlerinde tutulan Tirk bayrakl
gemilerin ¢ogunlukla yash ve genel kargo
tipi gemiler olduguna iliskin bulgular ile de
ortiismektedir. PSC denetimlerinde tutulan
genc¢ (5 yasindan kii¢lik) gemilerdeki temel
eksiklikler; sertifika ve dokiiman eksikligi
veya donatan ve miirettebat kaynakli iken,
tutulan yash gemilerde bunlara ilaveten
makine-techizat arizalari ve yapisal nitelikli
eksiklikler de tespit edilebilmektedir.

Paris MoU  kapsamindaki PSC
denetimlerinde Tiirk bayrakli gemilerin

tutulmalarinin onlenmesine ve
azaltilmasina yonelik olarak denizcilik
sektoriinde gemi isletmecilerine yonelik
diizenlemeler ve uygulamalar kapsaminda;
ozellikle o6n sorvey ve program disi
sorvey uygulamalarina ydnelik ulusal risk
degerlendirmesi ve hedefleme sisteminde,
gecmis PSC kayitlarinda 5’ten fazla
eksikligin bulunup bulunmadigi hususunun
da bir etken olarak dikkate alinmasi ve yas
olarak 13 ve tlizeri yaslardaki gemilerin
oncelikli grupta ele alinmasinin faydah
olabilecegi degerlendirilmektedir.

Uluslararas1 Emniyetli Yonetim Sistemi
(ISM) kapsaminda gemilerde tespit
edilen uygunsuzluklarin gemi kaptani ve
ilgili zabitler tarafindan isletmeci sirkete
zamaninda raporlanmasi ve bildirilen
uygunsuzluklarin sirket tarafindan en kisa
siirede giderilmesi ve bununla birlikte
geminin yasindaki artisa paralel olarak
genel yapisal kondisyonunun daha siki
takibi ve bakim-tutumlarinin zamaninda
yapilmasinin, PSC denetimlerindeki
eksikliklerin ve tutulmalarin azalmasinda
onemli bir katki saglayacagi diisiintilmektedir.

Ayrica, Tirk deniz ticaret filosunun
yenilenmesi ve yas  ortalamasinin
azaltilmasina yonelik projelerin de Paris
MoU kapsamindaki tutulmalarin azalmasina
katki saglayacag diisiiniilmektedir.

Tiirk bayrakli gemilerin Paris MoU-PSC
denetimlerine iliskin diger (tonaj (DWT,
GT), klas ve sirket performansi vb. gibi)
degiskenlerin tutulma durumu tizerindeki
etkisini incelemeye yonelik c¢alismalar
ile Acuerdo de Vina del Mar, Tokyo MOU,
Caribbean MOU, Mediterranean MOU,
Indian Ocean MOU, Abuja MOU, Black Sea
MOU, Riyadh MoU, United States Coast
Guard (USCG) gibi diger bolgesel denetim
rejimlerinde uygulanan PSC denetimlerinde
tutulmalarda etkili olan faktdrlerin analiz
edildigi calismalar yapilmasinin da faydah
olacagi degerlendirilmektedir.
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Abstract

Shipping companies have to take several strategic decisions about the vessels that perform transportation
activities. The most important of these strategic decisions is “Flag Choice”. This decision given by the
company is shaped under the light of external and internal factors.

In this paper, initially, the factors which affect flag choice decision of shipping companies and ship
owners who play an important role to handle Turkish merchant fleet are determined. Then, the relation
and association status of the factors which have significant impacts on this decision are displayed with
data mining application. Artificial Neural Networks (ANN) application is realized with the obtained
outputs and a model is proposed for flag selection decision. It is expected that the results of the study
provides certain outcomes and guidelines for related organizations dealing with shipping operations as
well as suggestions for effective and efficient coordination among the relevant institutions.

Keywords: Artificial Neural Network, Decision Making, Flag Selection, Turkish Merchant Fleet.

Tiirk Deniz Ticaret Filosundaki Bayrak Secim Davranislar:: Yapay Sinir Ag1 Yaklasimi
ile Bir Model Onerisi

0z

Gemi yénetim firmalari, islettigi gemiler ile ilgili cesitli stratejik kararlar almaktadir. Bu stratejik
kararlarin en énemlisi "Bayrak Secim" kararidir. [sletme tarafindan verilen bu karar, i¢ ve dis faktérlerin
1s1g1 altinda sekillenmektedir.

Bu calismada éncelikle Tiirk deniz ticaret filosunun isleyisinde dnemli rol oynayan gemi sahiplerinin
bayrak se¢cim kararini etkileyen faktérler belirlenmistir. Daha sonra, bu karar tizerinde 6nemli etkileri
olan faktérlerin iliski ve birliktelik diizeyleri veri madenciligi uygulamasi ile tespit edilmistir. Elde
edilen ¢iktilar Yapay Sinir Aglari (YSA) uygulamast ile bayrak secimi karari icin bir model iiretilmesinde
kullanilmigtir. Bu arastirmanin sonuglarinin, denizyolu tasimaciliginda séz sahibi olan gemi sahipleri ve
gemi yénetim firmalarinin bayrak secme karari agisindan bir kilavuz olusturmasi ayrica konuya iliskin
diger kurum ve kurulugslar acisindan da koordinasyona katki saglamasi hedeflenmektedir.

Anahtar Kelimeler: Yapay Sinir Aglari, Karar Verme, Bayrak Secimi, Tiirk Deniz Ticaret Filosu.
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1. Introduction

Transportation industry today is the
most important weapon of economic
power struggle. The obligation of ships for
representing their nation is because of the
fact that they navigate places which are
not ruled by any country. Ships become
nationals of the country of which flag
they fly [1]. The nation of the ship also
determines the status of the sovereignty
according to international legislation. Lack
of a mechanism for control, management
and supervision on ships leads to a chaotic
environment for the industry [2].

2. Flagging of Ships

Ships can be operated under different
registration systems during the period
between construction and recycling. There
are several terms which refer to the same
registrations system. In addition these
registry systems can be named differently

by varied institutions. For example
ITF (International Transport Workers'
Federation) defines the registration

systems which offer economic convenience
to ship-owners as “available registry”
whereas ship-owners define the same
registry systems as “obligatory registry”
[3]. In Table 1, classification of names used

Table 1. Classifications of Ship Registry Systems

in literature for ship registry systems is
shown.

As can be seen from the Table 1, five
different ship registry systems namely
national registry, quasi national registry,
open registry, bareboat registry, new
buildingregistry,preferredintheapplication
have some 28 conceptual equivalents. Some
registries are named especially based on the
convenience they provide whereas some
are named according to the institutional
approaches of the bodies. Table 2 shows
the environmental variables which affect
flagging decisions of ship companies. These
variables are determined as a result of the
content analysis of sources obtained based
on flagging literature search.

There are several factors which affect
flag selection decisions of ship owners.
Some of these factors are navigation region
of the ship, “Port State Supervision” regime,
risk levels of flag states, [10]. Veenstra and
Bergantino [4] stated in their study that the
most important factor for ship companies
in terms of flag selection is operational
costs. Alderton and Winchester [12]
mentioned the importance of labor costs
among operational costs and emphasized
that economic factors are more important
than political and military factors. Another

. . . Bareboat New
Open Registry ﬁ:tli(;l:al Quz;::l?::l onal Charter | Building
gistry gistry Registry | registry
Flags of Free Classic International First
Convenience Booters Cheap Flags Register Open Register Open Flag Registry
Flags of Flags Of Open Register Traditional Bogus Maritime Free Newborn
Attraction Necessity p g Maritime Nation Nation Flags Registry
Runaway Opportunist Offshore . . Shadow
Flags Register Register National Flag Second Register Flags
Easy Flags of Flags of Embedded Dependent Fictitious
Registry Opportunity | Accommodation | Maritime Nation | Territory Register Flags
Tax-Free Flags | Closed Register | International R.

Source: [3, 4]
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Table 2. Flag Selection Determinants

Macro External Environment
Determinants

Micro External Environment and

Internal Determinants

e Socio-cultural factors

¢ Political factors

¢ Legal factors

e Natural factors

¢ Financial factors

¢ Globalization

o Safety and security related
factors

Competition between registry
systems

Ship-owners variable
expectations

Safety standards and related
necessities

Fleet structure

Financial and political stability
of flag state

Voyage areas, Geographical
location of flag state

Quality of labor market
Dynamism in ship S/P market
International regulations
Increase in number and strict of
port state and flag state control
Cultural, historical and linguistic
closeness

Reputation of classification
societies

Number and location of flag
state branch offices

Charterers and other party’s
requests

Promotive and preventive
policies

Strong historical business
relations

Dual and parallel registration
Bilateral agreements, Level of
trade union relations
Embargos, Flag state service
quality

¢ Flag state reputation
¢ Financial factors
¢ (Capital, Bank finance
o Operational costs
e Crew costs, Maintenance
costs
¢ Insurance costs
¢ Cost of conformity
¢ Cost of registration
o Taxes
¢ Operational factors
¢ Certification, Auditing
¢ Trade type
¢ Age, size and type of ship
¢ Managerial flexibility
e Registry system performance
o Port state control scores
¢ Accident statistics
¢ Detention rates
¢ Labor nationality
¢ Discounts and privileges due to
number and type of ships
¢ Armament and defense
infrastructure

Source: [3,4,5,6,7,8 9, 10,11]

cost variable is the tax. In application,
taxing regimes for shipping industry are
classified under two heading, namely
[13] Tonnage Tax Regime and Navigation
Incentive Regime. The most improtant of
these changes is the creation of tax system
based on the size of ships [14].

Age of the operated ship is another
important factor in terms of flag selection
[7]- Type of ship has important effect on
flagging decision [10]. Another variable
which has importance in terms of flagging
decision is the performance of classificiaton
society. In the literature, several studies can

be found on the criteria which determine
flagging decisions. Some of these studies
are qualitative and some others are
quantitative. Detailed information on these
studies is given in Table 3.

As can be understood from the Table 3,
the studies used several different methods.
Haralambides and Yang [8] used Fuzzy
Logic method and tried to display the impact
level of determined factor so as to be able to
choose the ideal registry systems in terms
of flag selection decision of ship-owners.
Chung and Hwang [15] used AHP (Analytic
Hierarchy Process) method in their study
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Table 3. Literature Related to the Selection of Ship Registry

Method Study Authors Year
Markov (;haln Changing Ownership Structures in the Dutch Fleet Veenstra 'and 2000
Modeling Bergantino
- L o Alderton and
FLASCI Globalization and De-Regulation in the Maritime Industry. . 2002
Winchester
FUZZY Model A F.uzzy Set. Th.eory APproach to Flagging Out: Towards a New | Haralambides 2003
Chinese Shipping Policy and Yang
AHP-DEA Analysis on Ve.:ssel .Reglstratlon and Operational Performance Chung and 2005
of Bulk-Shipping Firms. Hwang
An Analysis of Key Influence Factors for Containership Chung and
AHP . . . 2007
Registration in Taiwan Hwang
Application of Fuzzy Extended AHP Methodology on Shipping .
FEAHP Registry Selection: The Case of Turkish Maritime Industry Celik etal. 2009
SWOT-AHP-TOPSIS A Mu.ltl-l\./lethoc.lqloglcal Approac.:h for Shipping Registry [ Kandakoglu 2009
Selection in Maritime Transportation etal.
Qualitative Analysis | The Impact of Choice of Flag on Ship Management Mlt;“/[oalﬁzxnd 2010
An Evaluation of Containership Registrations in Taiwan: .
AHP-GRA Application of the Grey Relation Analysis Model Lin etal. 2011
. Maritime Policy Development Against Ship Flagging Out Celik and
FUZZY-AHP Dilemma Using A Fuzzy Quantified SWOT Analysis Kandakoglu 2012
Qualitative and Flagging Decisions of Ship-owners and Impact on Shipping
I Toz 2013
Quantitative Analyses | Markets
GRA-TOPSIS Contamershlp Flag Selec.tlon: The Opening of Direct Shipping Yang et al. 2014
Between Taiwan and China

and measured the level of impact of factors
which affect flag selection decision. Celik et
al. [16] used Fuzzy Extended AHP method
and performed a multi-criteria decision
making analysis so as to be able to make
the appropriate selection between Turkish,
Maltese and Panamanian flags.

Mitroussi and Marlow [17] used a
qualitative method in their research and
found out that the processes which are
most affected by registry selection is
strategic management decision making
process. Lin et al. [18] evaluated different
registry systems and reasons for selection
for container ship-owners in Taiwan using
AHP and GRA (Grey Relation Analysis)
methods.

Celik and Kandakoglu [19] developed
a method based on strategy development
and evaluation in terms of flag selection

decision using Fuzzy AHP approach and
SWOT method. Yang et al. [20] used GRA
and TOPSIS methods and performed a study
for identifying the determinants required
for ideal flag selection.

3. Purpose and Scope of the Research
The main purpose of this study is to
propose a model which will serve as a
reference for flagging decisions of ship-
owners and ship operating companies
active in Turkey. Sub-purposes determined
below the main purpose are determination
of the factors that affect flag selection
decision based on a literature search, and
displaying the relation and association
levels of factors obtained from literature
search with data mining application and to
create a model for flag selection decision
by performing ANN application with the
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outputs obtained as a result of data mining
application. This research covers the ships
which constitute Turkish Merchant Fleet
and companies which operate these ships.

4. Research Methodology

The mixed research method that
comprises qualitative and quantitative
techniques is conducted to create
the conceptual model. The variables
influencing choice of flag are defined
by means of a pre-study covering a
thorough literature review and the level
of significance of determinants has been
determined through content analysis
in second stage. In the third stage the
determinants obtained from content
analysis have been tested with Delphi
survey. The stages of the study are shown
in Figure 1.

Considerable data have been reached
with literature review and fleet analysis.

In order to determine variables and find
the association and relations between
variables, Association Rule Analysis (ARA)
was employed. In this paper, Apriori
algorithm, one of the association rule
algorithms, is used. ANN application was
performed with the outputs obtained as a
result of the application of ARA.

4.1. Content Analysis

In this study initially a qualitative
study has been conducted to determine
the variables likely to affect flag selection
decisions. Within this purpose, content
analysis was carried out after literature
survey. Totally 132 studies which are
related with flagging decision of ship-
owners were examined and factors which
were obtained from these studies are
grouped. Totally 36 determinants were
defined as main factors likely to affect flag
selection decision of ship-owners. These

y A i
R TUES CoRITG ARTIFICIAL NEURAL
L !ﬁaggﬁ.zgn o DATA MINING APPLICATION N TWORES APPLICATICR
CRITERLA

- J
- S

CONTENT ANALY'SIS OF STUDIES )

. COLLECTIONOF DATA AND 3
RELATED WITHFLAG SELECTION NOF DAL CONCLUSIONS
o CISON OF SERFORNERS PREPARATIONFOR ANALYSIS

\ J

QUALITATIVE RESEARCH: AN
APPLICATION OF DILPHI
TECHNIQUETO THE NATIONAL
ANDINTERNATIONAL
PARTICIPANTS

"

SELECTION OFMOST

EFFICIENT FLAG SELECTION
DETERMINANTS ACCORDING
TOWEICHTRATIO

Figure 1. Stages of Study
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determinants then rearranged regarding
to weight ratio. Then these factors were
inserted in the statements which would
be utilized in Delphi process.

4.2. Qualitative Study: Delphi Process
The Delphi technique, which is the
ability to gather opinions from experts
from various areas, has been selected to
bring about consensus in this study [21].
The experts who work in such areas
that are directly and indirectly related
with maritime markets were selected
for Delphi study. Twenty experts were
identified with judgment sampling
method and fifteen [16] experts accepted
to contribute, sample size has been
considered as satisfactory regarding to

Clayton’s rule that defines 15-30 people
are an adequate panel size [22]. Details of
experts are shown in Table 4.

A two-round online Delphi study
was conducted to explore the views of
experts on issues relating to variables
that affect flag selection decisions. Totally
60 variables obtained via literature
review have been used in 20 statements
to identify the variables that affect flag
selection. The Delphi questions have also
been translated into English language
so that they could be conducted through
international experts. Every statement
has been reviewed by 2 lecturers and 1
expert by means of scope and structure.
The main results of Delphi survey are
shown in Table 5.

Table 4. Details of Experts Participating Delphi Study

Delphi First Round LR
- Com. Round
Sector Position
B Type of Date Type of Date
Contact Contact
University Head of Department E-mail | E-mail | 05.09.2013 | E-mail ///
Ship Expertise General Manager Phone | E-mail | 09.07.2013 | E-mail | 21.09.2013
Shipping and Logistics | Shipping Agency Director | Phone | E-mail | 12.07.2013 | E-mail ///
Legal Authority Shipping Expert Phone | E-mail | 09.07.2013 | E-mail | 12.09.2013
Port Commerce group manager | Phone | E-mail | 16.07.2013 | E-mail ///
Pilotage and Towage Assistant General E-mail | E-mail [09.07.2013 | E-mail |12.09.2013
Company Manager
Law Office Maritime Lawyer Phone | E-mail | 09.07.2013 | E-mail | 15.09.2013
Insurance and Marine Insurance Expert | Phone | E-mail |18.07.2013 | E-mail | 14.09.2013
Brokering Company
Civil society organization Board Member E-mail | E-mail | 26.07.2013 | E-mail ///
Shipping Company General Manager E-mail | E-mail | 29.07.2013 | E-mail ///
Shipping Agency Coordinator Phone | E-mail | 30.07.2013 | E-mail ///
Ship Management Assistant Manager Phone | E-mail [28.07.2013 | E-mail [01.10.2013
Company
Ship Management Designated Person . .
Company Ashore (DPA) Phone | E-mail | 25.07.2013 | E-mail | 29.09.2013
Ship Registration General Manager E-mail | E-mail | 05.08.2013 | E-mail ///
Company
Classification Society Surveyor Phone | E-mail | 11.07.2013 | E-mail ///
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Table 5. Delphi Survey Results

First round of Delphi study has high cut off
rate due to high participation rate and good
degree of consensus exists in both rounds.
According to the opinions expressed, financial
determinants have been determined as the
most important variables of flag selection

administrative  flexibility —and
bureaucratic barriers have great importance
in flag selection decisions. Short registration
process, quick response infrastructure and
solution oriented structure are the other
factors considered by the participants for flag

4.3. Collection of Data and Preparation for

In this study, ship owners who operate of
their fleet in Turkey were taken into account.
Within this scope the fleet information of a
total of 63 ship operation companies active
in Turkey were reached. In this study the

First Second
Results Round Round
Majority Agreements 220 51
Majority Disagreements 59 26 o
S ~and decisions.
um up agreements an
disagreements 279 77 Also
Total Opinions Expressed 300 91
Cut Off Rate %93 %85
Number of Statements Over 9 5
Cut Off Rate
Total Statements 20 13 selection.
Good Degree of Consensus 9 5
(>90)
Less than Satisfactory Analysis
Degree of Consensus 4 2
(89>x>80)
Poor Degree of Consensus 5 )
(79>x>70)

Table 6. Variables in Literature and Selected Determinants for the Study

Micro External Environment and
Internal Determinants
o Competition between registry systems o Flag state reputation CREW COSTS
o Ship-owners variable expectations o Financial factors
¢ SHIP BUILDING COUNTRY ¢ Capital, Bank finance LABOR
o Safety standards and related necessities * OPERATIONAL COSTS NATIONALITY
¢ Fleet structure ¢ CREW COSTS
¢ Financial and political stability of flag state ¢ Maintenance costs VOYAGE AREAS
* VOYAGE AREAS ¢ Insurance Costs
o Geographical location of flag state o Cost of conformity AGE OF SHIP
o Quality of labor market o Cost of registration
¢ Dynamism in ship sale and purchase market + TAXES SIZE OF SHIP
¢ International regulations ¢ Operational factors
¢ PORT STATE CONTROL REGIMES ¢ Certification, Auditing TYPE OF SHIP
o Flag State Control o Trade type
o Cultural, historical and linguistic closeness e AGE, SIZE AND TYPE OF SHIP BUILDING
¢ REPUTATION OF CLASSIFICATION SHIP COUNTRY
SOCIETIES o Managerial flexibility
o Number and location of flag state branch o Registry system REPUTATION OF
offices performance CLASSIFICATION
o Charterers and other party’s requests « Port state control scores SOCIETIES
* Promotive and preventive policies o Accident statistics
o Strong historical business relations ¢ Detention rates PORT STATE
¢ Dual and parallel registration + LABOR NATIONALITY CONTROL
o Bilateral agreements, Level of trade union ¢ Discounts and privileges due REGIME
relations to number and type of ships
¢ Embargos, Flag state service quality e Armament and defense TAXES
infrastructure
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ships larger than 500 GRT which are used
for commercial purposes by these companies
were included and ships operated for
purposes other than commercial ones were
excluded. Details of 536 ships which meet
these criteria were reached. The details of
the ships covered by this study were reached
from Equasis database, internet sites of
the companies, face-to-face interviews
held with ship operators, industry reports
and resources of agencies and institutions

Table 7. General Profile of Ships

which provide national and international
statistics. Data were collected between
20/04/2015 and 01/06/2015 but changes
in the fleet structure within this period
were also taken into consideration. Under
the light of the obtained data, total carriage
capacity was calculated as 19.226.461 DWT,
which represents 69.44% of the entire
carriage capacity of Turkish Merchant Fleet
(27.687.770 DWT) [23]. Information on the
ships covered by the study is given in Table 7.

Voyage Area % Crew Nationality % Paris MOU % Sh::l:)l:::li:g;ng %
Worldwide 40,6 Turkey 87,1 White 96,8 S. Korea 15,0
Mediterranean 27,5 India 3,4 Grey 2,1 Philippines 7
Europe 3,6 Philippines 2,8 Black 1,1 Turkey 38,9
Domestic 2,6 Multi National 6,7 Tokyo MOU % Vietnam 1,1
Far East 52 Ship Type % White 58,7 Japanese 17,6
Continent-Baltic 4,5 Bulk 39,4 Grey 39,4 Chinese 13,8
Black Sea 3,4 Product- Chemical 14,2 Black 1,9 Denmark 1,3
Caspian Sea 0,4 Product Tanker 8,8 USCG % Netherland 1,1
Europe - America 0,2 General Cargo 15,9 Not Risky 20,9 Russian 0,4
Caribbean Sea 0,6 LPG 1,5 Risky 79,1 Germany 8,0
Mediterranean-America 0,9 Chemical 4,9 Class % Poland 1,3
Mediterranean-Europe 2,8 Container 12,3 LR 4,1 England 0,2
Mediterranean-Far East 0,2 Ro-Ro 3,0 Russian 0,4 Ukraine 0,2
Mediterranean-Africa 1,1 P&I % AUT 0,4 India 0,4
America 2,2 Skuld 16,4 BV 50,1 Flag %
Europe-Africa 2,1 Swedish 8,0 DNV-GL 4,3 Marshall 13,8
Africa 0,4 Steamship 5,4 ABS 17,8 Turkey 38,7
Black Sea -Mediterranean 0,9 Standard 28,8 Turkish 2,6 Malta 32,0
Black Sea -Europe 0,4 London 1,7 NKK 16,4 Panama 6,9
Mediterranean-Baltic 0,6 Lodestar 2,2 Rina 1,1 Cook Island 1,1
Tax % UK Club 8,6 RM 2,6 Singapore 0,4
Tonnage Tax 37,0 Shipowner M. 1,7 TLV 0,2 Italy 0,9
Shipping Incentive Tax 63,0 British Marine 1,3 Ship Age % Liberia 1,1
Crew Expenses (8)/Month | o/ | oo orEngland | 12,0 0-5 34,4 St Kitt & 1,9
(8-10 person) Nevis
Philippines-35.000/40.000 2,6 Gard 10,3 6-10 37,2 Russia 3,0
India-40.000/42.500 3,4 North of England 19 11-20 19,6 Portugal 0,2
Multi Nat.-45.000/47.500 6,7 21 and more 8,8
Turkish-47.500 /and more 87,3

193



Késeoglu et al./ JEMS, 2017; 5(2): 186-200

From the Table 7, it is seen that most of
the ships subject to this study are dry cargo
vessels, most of them are navigating in all
seas and Mediterranean. 38.7% of ship
companies preferred Turkish flag whereas
the remaining preferred foreign flags. It is
observed that most of the ship companies
which preferred foreign flag chose Malta
and Marshall Island. It is also observed that
mostly Turkish personnel were employed
at the operated ships and 72% were 10
years old or younger.

4.4. Analysis of Data

The variables obtained as a result of
literature search, the data created after
analyzing merchant fleet of ship owning
and operation companies active in Turkey
were coded and processed. In order to
determine the relations between as a result
of WEKA application, best estimation
model was created using variable layer
at ANN, number of neurons, and learning
algorithms. ANN is preferred in this study
as they are used as an effective method in
estimations.

Table 8. WEKA Analyses Process

4.4.1. Data Mining Application

ARA was performed with the dataset
consisting of 13 variables as seen in Table
8. The result and associations are shown
in the Table 9 below. In Apriori algorithm
minimum support was taken as 10%, and
some combinations were tried with support,
lift, and confidence values and effort was paid
to obtain the best rule and association ratios.
The output depending on inputs in Analysis
is given in Table 8. As output, association and
relation were found between 9 variables.

In Table 8, the variables related to WEKA
application analysis results can be seen. Of
the 14 variables, no association was found
between navigation area of ships, type of
ships, size of ships, insurance company of
ships and age of ships variables and other
variables. In Table 9 the analysis results
of relations consisting of sets of 8 and 9
among 14 variables is seen as a result of
the Association Rule Analysis. With the
analysis performed until reaching the 10%
value, which is the minimum support value
of Analysis, a set of qualifications of 9 was
reached and relation was identified between
9 variables.

Variable ARA Output
Crew Nationality
Voyage Area / Crew Nationality Ship Type / Ship ParisMou / TokyoMou
Tonnage Port State Control Regime (ParisMou / Uscg / Classification Society
TokyoMou/ Uscg) P&I / Classification Society / Age / Shipbuilding Country
Shipbuilding Country Flag / Tax / Crew Expense Flag / Tax
Crew Expense
Table 9. Association Rules Large Item Set (8-9)
No Large Item Set (8): 17/17 Freq. | Supp.
1 Turkishcrew-Parismou White-Tokyomou Grey-Uscg Risky-BV Class- 95 018
Turkish Flag-Shipping Incentive Tax-47500 And More (Usd) !
2 TurkishCrew-ParisMou White-TokyoMou White-Uscg Risky-BV Class - 94 018
Malta Flag-Tonnage Tax-47500 and more (usd) !
3 Mediterranean-TurkishCrew-ParisMou White-TokyoMou Grey-Uscg Risky- 87 016
Turkish Flag-Shipping Incentive Tax-47500 and more (Usd) !
4 TurkishCrew-ParisMou White-TokyoMou Grey-Uscg Risky-PI Standard- 84 016
Turkish Flag-Shipping Incentive Tax-47500 and more (Usd) ’
e

194



© UCTEA The Chamber of Marine Engineers  Journal of ETA Maritime Science

Table 9. Association Rules Large Item Set (8-9) (Cont')

No Large Item Set (8): 17/17 Freq. | Supp.

5 TurkishCrew-ParisMou White-TokyoMou Grey-Uscg Risky-Building Turkey- 74 014
Turkish Flag-Shipping Incentive Tax-47500 and more (Usd) ’

6 TurkishCrew-Dry Bulk-ParisMou White-TokyoMou Grey-Uscg Risky- 70 013
Turkish Flag -Shipping Incentive Tax-47500 and more (Usd) ’

7 Worldwide-TurkishCrew-ParisMou White-TokyoMou White-Uscg Risky- 66 012
Malta Flag-Tonnage Tax-47500 and more (Usd) !

8 TurkishCrew-ParisMou White-TokyoMou White-Uscg Risky-Building Turkey- 65 012
Malta Flag-Tonnage Tax-47500 and more (Usd) ’

9 Worldwide- TurkishCrew-ParisMou White-TokyoMou Grey-Uscg Risky- 63 012
Turkish Flag -Shipping Incentive Tax-47500 and more (Usd) ’

10 TurkishCrew-Dry Bulk-ParisMou White-TokyoMou White-Uscg Risky- 62 012
Malta Flag-Tonnage Tax-47500 and more (Usd) !

11 ParisMou White-TokyoMou White-Uscg Risky-BV Class-Building Turkey- 62 012
Malta Flag-Tonnage Tax-47500 and more (Usd) !

12 TurkishCrew-ParisMou White-TokyoMou White-Uscg Risky-BV Class- 61 011
Building Turkey-Malta Flag-Tonnage Tax ’

13 TurkishCrew-ParisMou White-TokyoMou White-Uscg Risky-BV Class- 61 011
Building Turkey-Malta Flag- 47500 and more (Usd) ’

14 TurkishCrew-ParisMou White-TokyoMou White-Uscg Risky-BV Class- 61 011
Building Turkey-Tonnage Tax-47500 and more (Usd) ’

15 TurkishCrew-ParisMou White-TokyoMou White-BV Class-Building 61 011
Turkey-Malta Flag-Tonnage Tax-47500 and more (Usd) !

16 TurkishCrew-ParisMou White-Uscg Risky-BV Class-Building Turkey- 61 011
Malta Flag-Tonnage Tax-47500 and more (Usd) ’

17 TurkishCrew-TokyoMou White-Uscg Risky-Bv Class-Building Turkey- 61 011
Malta Flag-Tonnage Tax-47500 and more (Usd) ’

No Large Item Set (9): 1/1 Freq. | Supp.

1 TurkishCrew-ParisMou White-TokyoMou White-Uscg Risky-BV Class- 61 011

Building Turkey-Malta Flag-Tonnage Tax-47500 and more (Usd) ’

As aresult of the analysis, tax, personnel
building place of the ship
are equally effective variables on flag
selection. Preferring Turkish personnel

expenses,

is an important factor in flag selection. obtained with WEKA.
General examination of Table 9 shows that

Table 10. Best 10 Rules

ParisMou, TokyoMou and USCG criteria
evaluation as well as the country where the
ship was built are also essential factors in
selection. Table 10 shows the best 10 rules

Best 10 Rules
No Antecedent Freq. Consequent Freq. | Accuracy
1 TurkishCrew-Uscg Not Risky-Shipping 63 Marshall Flag 58 0,92
Incentive Tax
TurkishCrew-Uscg Not Risky-Shipping Marshall Flag- 47500 and more
2 . 63 58 0,92
Incentive Tax (usd)
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Table 10. Best 10 Rules (Cont')

Best 10 Rules
No Antecedent Freq. Consequent Freq. | Accuracy
Uscg Not Risky-Shipping Incentive Tax- . :
3 47500 and more (usd) 63 TurkishCrew-Marshall Flag 58 0,92
4 TurkishCrew-Uscg Not Risky-Shipping 63 Paris MouWhite-Marshall Flag 53 092
Incentive Tax 47500 more (usd) !
TurkishCrew-ParisMou White-Uscg Not Marshall Flag- 47500 and more
5 . L . 63 58 0,92
Risky Shipping Incentive Tax (usd)
6 Uscg Notrisky -Shipping Incentive Tax- 63 Turkish Crew-ParisMou White- 58 092
47500 and more usd Marshall Flag !
7 TurkishCrew-TokyoMou White-Uscg 60 ParisMou White-Marshall Flag- 55 092
Not Risky- Shipping Incentive Tax 47500 and more (usd) !
8 TokyoMou White-Uscg Not Risky -Shipping 60 TurkishCrew-ParisMou White- 55 092
Incentive Tax-47500 and more (usd) Marshall Flag !
ParisMou White-TokyoMouWhite-Uscg
9 Not Risky-Shipping Incentive Tax- 60 TurkishCrew-Marshall Flag 55 0,92
47500 or more (usd)
TurkishCrew-ParisMouWhite-Uscg-
10 | Marshall Flag- 47500 and more (usd) 66 Not Risky- Shipping Incentive Tax 58 0,88

4.4.2. Artificial Neural
Applications and Results

In this research, the factors that affect
flag selection decision of marine companies
in Turkey were identified and analyzed
with data mining, the results of which were
used to perform an ANN application. In
Figure 2 this mathematical model is briefly
demonstrated [24].

Networks

Input
s
signals

X

L- -"I

Synaptic
weights
Figure 2. McCulloch and Pitts Neural Structure [23]

In this study, different combinations
were created using single and two layers,
different number of neurons and different
activation functions. As a result, an effort
was paid to reach the best learning and
highest accuracy value.

In this research, an ANN model was
established with the dataset created
using with WEKA association application

Bias
by

Activation
function

o(*) Output

Yk
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and findings from flag selection ratios.
While creating the model, findings and
association ratios obtained as a result of
WEKA association rule application were
used as input values. The dataset used as
input consists of 12 rows and 121 columns.
Selection ratios were evaluated as target
value. Dataset used as target value consists
of 1 row and 121 columns. Input and output
variables are given in Table 11.

Table 11. ANN Input and Output Variables

Input Variables ANN Output
Crew Nationality Percentage
ParisMou / TokyoMou of 8
Uscg / Class / Ship Building .
Country Flag / Tax / Crew Flag Choice
Expense

The model consists of an input layer, a
hidden layer and an outlet layer. In input
layer, hidden layer and outlet layer, 12,
12 and 1 neurons are found respectively.
Training of the ANN model was realized
with Matlab R2015a computer package
programme. In order to reach the best
results, various numbers of layers and
neurons were tried and various numbers
of activation and training functions were
tested. The functions used and numbers are
shown in Table 12.

Table 12. ANN Model Trials

Feed-Forward

Network Type Backpropagation

. . Trainml, Levenberg-
Training Function 5

Marquardt

Learning Function Learngdm
Performance Function MSE
Numb(i‘rzlg‘fell:lldden 1-10
Number of Neuron 1-20

%90 - %5 - %5
%80 - %10 - %10
%70 - %15 - %15
%60 - %20 - %20

Training-Verification-
Test - Data Percentage

Activation Function Tansig, Logsig

In the study, a multi-layer feed forward
back-propagated ANN was used. For
training of the network, different activation
functions, neuron numbers, hidden layer
and iteration numbers were changed and
its performance was measured. In the
designed ANN, Levenberg & Marquardt
algorithm was used as learning algorithm
as it creates parameter updating operations
for all inlet sample values and its speed
compared to other algorithms. In Figure 3
ANN model created as a result of trials can
be seen.

Tnput Laver Hidden Layer Ouiput Layer

Input £1 __y, .
Input #2 5. .

Input 33 3 .

N7

AR
Input ¥4 —3 . ,A";"\ Y

N

Input #12 __y. 6
Figure 3. The Mathematical Model of ANN

In the research, it can be seen that
regression value is 0.91, which is close to 1.
In order to test the estimation accuracy and
success of applied methods, Mean Square
Error statistics were used. This means that
as estimation error becomes smaller, the
accuracy degree of the model increases
[25]. Results of the study and MSE values
are seen in Table 13.

Flag selection ratio values entered for
training, verification and test data and the
values calculated using ANN are compared
in Figure 4.

Table 13. ANN Results

Results Regression MSE Dsz:atta
Training 0.910678e-1 | 2.63450e-3 97
Verification | 0.943884e-1 | 1.88043e-3 12
Test 0.918552e-1 | 4.08912e-3 12
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—a— ANN Forecast

—#— Actual Rates

0.97

0.87

0.77

0.67

0.7 S

1 21 41 61 81 101 121 141 161 181 201 221 241 261 281 301 321 341 361 381 401 421 441

Figure 4. Comparison of ANN Forecast and Actual Rates

It has been seen that there were several
factors which affected the accuracy of the
study, namely input parameters, number of
intermediate layers, number of neurons at
intermediate layers and iteration number.
As a result, the values of these factors were
determined so that the most appropriate
solution for this application could be
obtained and presented in the study. As a
result of the obtained findings, it turned
out that artificial neural networks provided
values which are close to real results.

5. Conclusion and Discussion

In this study several algorithms were
examined within extraction of association
rulesand ANN. Performance measurements
can be done by operating these algorithms
with different working conditions and
methods on different data structures. ARA
can be extracted with more data and results
can be compared with different techniques.
As aresult of Association Rule Analysis, tax,
personnel expenses, building place of ship
are seen as equally effective variables on
flag selection. Preferring Turkish personnel
is an important factor in flag selection in
addition; it is also observed that ParisMou,

TokyoMou and USCG evaluation criteria and
classification of the ship and the country
where the ship was built are also important
factors in flag selection.

While ANN model is being established,
the variables found as a result of Association
Rule Analysis were used as input variables
and flag selection ratios created by
combination of these associations were
used as output variables. The model was
tried with various layer, neuron number,
and activation and learning algorithms and
tested after training and a model with high
accuracy rate was created. It is found out
that the designed artificial neural networks
model provided close-to-real values.

In the research, optimization techniques
were used and a model was designed so
that factors which affect flag selection
decisions of shipping companies in Turkey
could be identified and relations between
these factors could be determined so that
prospective decisions could be made. This
study shows that using ANN flag selection
can be estimated, and implementers
and decision-making managers can
use optimization techniques in their
prospective planning efforts in addition
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to the conventional
techniques.

As a result of the findings, it is clear
that ANN technique provides close-to-
real values. There is no rule developed
for determining appropriate network
structure of ANN, creating a network
structure suitable for the specific problem
and determining the parameter value of the
network. Suitable network structure can
be determined with experience and trial-
error method. Although there is no certain
standard for determining these values, a
different approach can be used for each
problem. This is one of the limitations of
the research.

It would be beneficial in future studies to
reach more abundant and detailed data and
add new data inputs and variables to the
used methods and techniques to examined
different aspects. Future studies can make
comparisons using different techniques.
Studies on decision-making processes can
be performed with additional variables and
different techniques.

decision making
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Abstract

The changing dynamics of the port industry such as intense competition, more homogeneous services,
technological developments, and changes occurred in the needs, wants, and expectations of customers
have been raising the pressure for differentiation on port businesses. In these circumstances to develop
competitive advantage, the importance of relationship marketing shows up for port businesses.
Relationship marketing lies in adding the value that makes difference, especially when services and
prices are similar among the competitors. In this exploratory research, the current relationship
marketing (RM) applications of ports in Turkey were explored. Because the focal point of relationship
marketing is to build strong relationships with special customer, the main question that is tried to be
answered with this study is “How ports develop and sustain relationships with special customers?”.
Open ended questions were asked to the 32 port marketing managers and answers were analyzed with
content analysis.

Keywords: Marketing in Port Industry, Relationship Marketing.

Liman Sektérii Ozelinde iliskisel Pazarlama Uygulamalar:

0z

Yogun rekabet, homojen hizmetler, teknolojik gelismeler ve miisterilerin ihtiyag, istek ve beklentilerindeki
degismeler liman isletmeleri iizerindeki degismeye yonelik olan baskiyr artirmaktadir. Bu durumlarda
limanlarin rekabetci avantaj elde edebilmesi icin iliskisel pazarlama stratejisinin énemi ortaya
ctkmaktadir. [liskisel pazarlama ézellikle rakipler arasinda hizmet ve fiyatlarinda benzerlik oldugunda
farklhilik yaratict deger katmaktadir. Bu calismada, Tiirkiye'deki limanlarin iliskisel pazarlama
faaliyetleri kesfedilmistir. [liskisel pazarlamanin temel odagi 6zel miisterilerle giiclii iliskiler kurmak
oldugu i¢in cevap aranmaya ¢alisilan ana soru “Limanlar ézel miisterileriyle iliskilerini nasil gelistirir ve
stirdiiriir?” diir. 32 liman pazarlama miidiirtine agik uclu sorular sorulmus ve cevaplar icerik analiziyle
incelenmistir.

Anahtar Kelimeler: Liman Sektériinde Pazarlama, Iliskisel Pazarlama
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1. Introduction

The primary goal of businesses is to
sustain and develop their existence in the
market. Accelerating intensive competition
is the ultimate obstacle over against this
goal and it is impossible for businesses
to run away from the competition.
Some strategies were developed to gain
and sustain competitive advantage by
several authors. It is accepted that the
foremost contributions for competitive
advantage concept have been primarily
implemented by M.E. Porter and ].
Barney. Porter [1] developed the generic
competitive strategies which dwell on the
cost leadership, differentiation and focus.
Barney [2] emphasized on the valuable,
rare, imperfectly imitable, immobility and
heterogeneity dimensions of strategies for
sustainable competitive advantage.

Intensive competition, homogeneous
port services and mature port industry

make it harder for port companies
to differentiate from others. In these
circumstances to develop competitive

advantage the importance of relationship
marketing shows up for port companies.
Relationship marketing lies in adding the
value that makes difference, especially
when services and prices are similar
among the competitors [3, 4]. Increasing
the number of berths, decreasing the cost
and the resultant price, offering service
with technological handling equipment,
or offering green practices are ways to
add value for ports, but competitors can
imitate them easily with appropriate
strategic decisions and adequate capital.
Good and long-lasting relationships with
customers, on the other hand, are difficult
to be imitated by competitors because such
relationships require careful consideration
and take the time to establish and sustain.
To achieve this goal, it is vital to understand
and recognize the customer closer,
exploring the values which are important
to customer and ensuring sustainability in

creating value.

Focusing on just managing marketing
mix (value offer) leads putting customers
in a passive position which means that
there is no personalized relationship with
customers. Gronroos [15] explains this
situation as follow;

“Managing the marketing mix means
relying on mass marketing. Customers
become numbers for the marketing
specialists, whose actions, therefore,
typically are based on surface information
obtained from market research reports
and market share statistics.”

It is important for ports to adopt
relationship marketing approaches with
the aim of providing customers with a
favorable brand experience in relation
to their port, which could prevent them
from switching to rival ports and which
could motivate them for re-buying
and recommending. This makes ports’
executive boards increasingly realize the
value of relationship marketing practices in
achieving an identity for the port. Especially
for some cultures like China and Turkey
interpersonal relationships have great
influence on business transactions. Apart
from the culture, the information level of
customers in industrial markets compared
to consumer markets is rather high, that’s
why it is vital for ports to use relationship
marketing strategy [53] as there is no need
to raise awareness of customers about port
services.

Demands for port services are derived
from the need of transporting the goods
from one point to the other. Demands
are generated indirectly from shippers
(sender and receiver). But the direct
users of ports change, such as they can be
shipper, ship owner, or agent. Although
past studies have made significant
progress toward understanding port
selection choices of port users [5, 6, 7, 8,
9, 10, 11, 12] one fundamental question
remains unanswered: How ports develop
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and sustain relationships with special
(strategically-important) customers?
Relationship marketing as a tool for
developing and sustaining relationships
with customers which have the potential
to lead competitive advantage for ports
especially which operate in the same
geographical area, with the same service
quality to the same customer segments still
remains as a virgin subject. Therefore, as
part of a larger study, the present research
sought to investigate how ports apply
relationship marketing strategy. To the
aim, 32 port marketing managers in Turkey
were asked about their application on
financial, social, and structural relationship
marketing tactics. The results are discussed
under the analysis and results heading.

2. Relationship Marketing-Background

The changing dynamics of the
marketplace such as intense competition,
homogeneity in offerings, technological
developments  necessitate  long-term
relationship orientation instead of short-
term transaction orientation [13, 14].
Relationship marketing has been started
discussing in 1990’s as a change in
marketing paradigm against the inadequate
efforts of the marketing mix. Gronroos [15]
defined relationship marketing as mutual
exchange and fulfilment of promises to
enhance and terminate relationships with
customers where the goals of both parties
are met. Berry [16] defined relationship
marketing as “attracting, maintaining, and
enhancing customer relationships”.

Based on several studies, with the
help of RM, companies reduce customer
defections so they lower the costs to find
new customers, increase the revenue with
loyal customers [16] and gain competitive
advantage by performing better than its
rivals [17]. Winning and retaining long term
relationships with important customers
can be achieved with close and extensive
relationships between buyer and seller

[18]. From the customer’s point of view,
increased satisfaction, customized service
delivery [16], continuity of the service
with the same provider [16] are potential
benefits of RM. Jackson [19] and Berry [16]
also indicated the importance of RM in
terms of satisfying the basic human needs
of feeling important and getting social
benefits. Relationship marketing is the
backbone of customer-orientated efforts
of companies since customer-led business
activities cannot be achieved without
directly close and regular contacts between
the buyer and the seller [18].

As a way to gain such Dbenefits,
relationship marketing strategy depends
on several drivers. In the literature
different drivers of RM were handled in
different empirical researches. For example
Odekerken et al. [20] and Palmatier et al.
[21] handled relationship marketing tactics
(financial, social, structural) as relationship
marketing strategy component in their
study while Morgan and Hunt [22] and Sin
et al. [23] focused on relational forces such
as trust, commitment, and communication.
Also there exist mixed studies [i.e. 24, 25]
that handle all of them. In this research,
applications of relationship marketing
tactics were handled.

2.1. Relationship Marketing Tactics
Unique customer bonds and relational
norms might be achieved by different
relationship marketing tactics. Palmatier
et al. (26, 27) and Berry [16] categorized
relationship marketing tactics as follow:
Financial RM tactics: With the aim of
getting customer loyalty, these programs
offer such financial benefits [28] as
discounts, progressive discounts [29], free
products, free shipping, annual bonuses
[29] or extended payment terms. Because
this kind of initiatives can be easily imitated
by competitors, the advantages tend to be
unsustainable. Financial RM tactics are not
the efficient way in terms of generating
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economic returns. It may stimulate a
necessary response to a competitive threat
in the short term but is not a way to keep
customer long time.

Social RM tactics: Include such efforts
as gift giving [28], hosting dinners, inviting
to a birthday or to a sports event [3, 4], for
building relational bonds with the customer
and personalizing the relationship. The
activities performed under these tactics
and the results are difficult to be imitated
by competitors. Social interaction helps to
develop a feeling of familiarity, personal
recognition which does enhance bonding
between parties. Especially for Chinese
people, the business which is developed by
friendship is more important and precious
than business leading to friendship [4].
Commitment to a relationship may scale
up in virtue of sharing inner feelings and
revealing personal secrets. According to
the research that carried out by Palmatier
et al. [27] social RM tactics manifest the
highest payoff than the structural or
financial RM programs. For the customer,
social RM tactics generate feeling of
interpersonal debt, encouraging a pressing
need to reciprocate and thereby generating
immediate returns [30].

Structural RM tactics: Include efforts to
the aim of providing benefits, increasing
productivity and efficiency for customers.
Structural RM tactics include such activities
as electronic order processing interfaces,
dedicated personnel [31, 32] and
customized packaging [27] or customized
products [33]. The return on structural RM
investment is approximately 120 percent
[27]. Structural RM tactics increase long-
term profits because customers are inclined
to take advantage of the value provided.

3. Methodology & Analyses & Results
Because there is not any available
study about port relationship marketing,
in this study it is wanted to explore the
current relationship marketing strategy

applications of ports. To the aim, a short
questionnaire was developed. It consists of
4 open-ended and 1 Likert type questions
(Appendix).

One open ended question was asked
to reveal the importance of relationship
marketing strategy for port industry. The
rest open ended questions were asked
to discover the applications of ports in
financial, social, structural relationship
marketing tactics. In the literature of
relationship marketing, the contents of
each relationship marketing tactics is not so
definite. That's why the respondents were
let free to answer open-ended questions as
how they wish, and this approach turned
out precious results for us. The open-
ended questions’ answers were analyzed
with content analysis technique. Content
analysis is ‘any technique for making
inferences by systematically and objectively
identifying special characteristics of [34].
The technique uses a set of codes to reduce
volumes material into more manageable
data from which researchers identify
patterns and gain insight. The categories
researchers use in a content analysis can
be determined inductively, deductively, or
by some combination of both [35]. Berg
[36] explains the two of these methods as
follow:

“Inductive approach begins with the
researchers ‘immersing’ themselves in
the documents (the various messages) in
order to identify the dimensions or themes
that seem meaningful to the procedures
of each message. In a deductive approach,
researchers use some categorical scheme
suggested by a theoretical perspective,
and the documents provide a means for
assessing the hypothesis. However, in
order to present the perceptions of others
(the producers of messages) in the most
forthright manner, a greater reliance
upon induction is necessary.”

Due to thelackin the literature, we didn’t
have any categorical scheme to use the
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deductive approach in content analysis. As a
result, we analyze each answer inductively to
identify the themes that seem meaningful.

Likert-type question is asked to measure
the means of each RM tactic that ports believe
important in relationship marketing. The
expressions, “1 for totally disagree”, and “5
for totally agree” were attached to make the
respondents evaluate each item on each scale.
The reliability of scale analysis was conducted
and scale were found reliable according to
the value of Cronbach Alpha (0,81).

The questionnaire was sent to respective
portauthoritiesasa HTML form and datawere
gathered anonymously from 11th to 22th of
January 2016. 40 survey questionnaires sent
out the ports which are located in Turkey,
handled more than 100,000 TEU or 500,000
tons of bulk and general cargo, and handled
3rd party’s cargo. 8 port authorities declined
to participate. There were 32 responses to
the questionnaires returned as completed
responses leaving the response rate of
80%. Thus, despite the limited sample size,
the survey has covered the overwhelming
majority of the target population of Turkish
ports.

The further sections include the results
of the research in which the subheadings
were constructed according to the questions
(Appendix) asked to the port managers.

3.1.Importance of Relationship Marketing
for Port Businesses

Before proceeding to the main research
content (the current relationship marketing
strategy applications of ports in Turkey),
we wanted to reveal the importance of
relationship marketing for ports. That's why
we asked port marketing managers’ opinions
in Turkey about relationship marketing
strategy development study attempt for
ports. 31 out of 32 port marketing managers
indicated the absolute need for relationship
marketing strategy development for port
businesses and they emphasized on the
importance of relationship marketing

strategy as follow:

Protecting the relationships with current
customers is more important and less
costly than attracting new customers.
80% of the revenues are generated from
the 20% of customer portfolio. That's why
it is vital to determine special customers
and develop good relationships with
them.

Shrinking market conditions and close
locations of ports lead the competition
moreviolent.Inthese circumstances, itwill
be precious to keep valuable customers
through relationship marketing.

To make a difference in the highly
competitive port industry, it is important
to track valuable customers and to
determine and react their changing needs
quickly.

To know the customer very well, and to
identify their special needs, relationship
marketing would have a vital role for ports
in positioning themselves in valuable level
for customers.

Customer satisfaction, business
continuity, and mutual benefits all can
be achieved with the help of relationship
marketing.

Effective communication and cooperation

can be achieved via relationship
marketing.

Beside the big annual contracts with
customers, relationship marketing

strategy will raise the satisfaction level.

If the port management wants themselves
to be an inseparable node in the
customer’s supply chain, they should use
relationship based marketing efforts.

To cover all the expenses and to be able
to invest while making business in high
volumes, ports need special customers
who add values and it is important to
apply relationship marketing strategy to
them.

Turkish people’s culture is more inclined
to the warm relationships instead of
strict procedures and professional or
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institutional  relationships  especially
in some certain regions like Central
Anatolia and Mediterranean region.
The port service marketing efforts are
more influential when these efforts
focus on relationship development with
customers.

3.2. Performed Relationship Marketing
Tactics in Port Industry

As Palmatier [28] and Berry [16] offered
in the literature, relationship marketing
tactics are divided into three parts: Financial,
social, and structural. 32 port marketing
managers were asked to select the most
suitable expression for them with the aim of
measuring the importance level of each RM
tactic which were listed as Likert item with
5 options. Respectively the means of each
RM tactic are; Social (4,50), Financial (4,22)
and Structural (4,00). Port managements
in Turkey see social RM tactics as most
important and structural RM tactics less
important. This section’s subheadings involve
the results of the 3 open-ended questions

that asked to 32 port marketing manager
about their financial, social and structural
relationship marketing tactics. Tables were
constructed with an inductive procedure
where meaningful data are extracted on the
basis of the repeated examination among the
answers.

3.2.1. Financial RM Tactics Performed by
Ports

According to the answers (Table 1),
the ports in Turkey mostly offer discount
benefits to their special customers. But
discount format changes in 9 ports. 5 ports
offer a discount in exchange for standby
arrangement about cargo volume and 4
ports offer a gradual discount with respect
to cargo volume of the customer. 21 ports
offer deferred payment opportunity but 15 of
them enable it without any provision. Other
6 ports offer this opportunity according to
the cargo volume, standby arrangement,
guarantee letter, transaction frequency and a
credit score of the customer.

Differently from the literature, 4 ports

Table 1. Financial Relationship Marketing Tactics of Ports

Financial RM Tactics of Ports Frequency
Discount 24
Discount benefit 15
Discount in exchange for standby arrangement about cargo volume 5
Gradual discount according to the cargo volume 4
Deferred Payment 21
Deferred payment opportunity 15
Deferred payment according to the credit score of the customer 1
Deferred payment according to the business transaction frequency 1
Deferred payment in exchange for standby arrangement about cargo volume 2
Deferred payment according to the cargo volume 1
Deferred payment in exchange for guarantee letter 1
Others 4
Providing advantage with the same price 2
Excusing customers from extra charges 1
Incentives according to the cargo type, handling regime (import, export, domestic, 1
transshipment), and transportation vehicle
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indicated dissimilar financial relationship
marketing tactics. The first one is to offer
price advantage for customers, for example
providing more free time than the other
customers in empty container warehouses.
The second one is to excuse customers from
extra charges, for example not receiving
payments from special customers whose
containers arrive at port in the midnight or
excuse ships from extra charges who dock
at port on Sunday. The third one is to offer
incentives according to the cargo type (ie.
Big Bags, rolls, or sheet irons), transportation
vehicle (ie. the cargoes which arrive at port via
railway), and regime (ie. discount in storing
service for transits).

3.2.2.Social RM Tactics Performed by Ports

According to the answers (Table 2), regular
visit is mostly performed social relationship
marketing tactic of ports. With the help of
visiting customers, ports may enable the
customer to feel him/herself outstanding
and they can appreciate how business works
while developing more sincere relationship

and trust. The second mostly performed
social RM tactics of ports are gift giving and
hosting a lunch or dinner. Warm and closer
bonds may be achieved with the help of giving
gifts to the customer. This application is risky,
that is to say, the gift could be understood as
bribery or fee for service and at last results in
only a short-term transaction or may finish
the relationship. Gift giving is a sensitive
action which requires careful consideration
with multiple factors like paying attention
how much to spend, timing, or personalizing
each gift to each customer. Hosting lunch or
dinner is a classic activity of business world
which can help build warm and long lasting
relationships.

10 ports indicated that they strike up a
friendship with customers which involves
establishing good dialogs, close and sincere
relationships. 8 ports handled satisfying
efforts as social relationship marketing tactic
as the first aim of building a relationship is
to satisfy customers. Meticulous satisfying
efforts involve actions like solving problems
and answering customer needs immediately,

Table 2. Social Relationship Marketing Tactics of Ports in Turkey

Port Social Relationship Marketing Tactics

Frequency

Regular visits

20

Gift giving

15

Hosting a lunch or dinner

15

Striking up a friendship

[uny
=]

Meticulous satisfying efforts

Hosting customer events or inviting customers to an event

Special day greetings

Caring about interpersonal relations

Contact with customers regularly (phone call)

Doing non-business favors for customers

Performing social responsibility projects and including customers in it

Attending fairs

Sending notice mails

Sending flowers in special days (funerals, marriage, success, etc.)

Tracking special interests of customers

Rl PRI WIW S]]
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measuring customer satisfaction and
adapting the best service quality philosophy.
7 ports stated that they host customer events
like throwing parties or invite customers to
an event like concerts, sports competitions, or
professional events like congress, conferences
or fairs. 6 ports indicated that they celebrate
the special days like New Year, national or
religious days, and birthdays of customers.
4 ports remarked that they show care about
interpersonal relations like showing respect
to the customer, acting honestly, making
customers feel safe and feel themselves
as business partners. 3 ports told they do
non-business favors for customers such as
developing relations with customers, with
other professionals, companies and countries

Table 3. Structural RM Tactics of Ports in Turkey

and helping customers in their marketing
efforts. The other social relationship
marketing tactics of ports in Turkey are
performing social responsibility projects,
attending fairs, sending notice mails, sending
flowers in special days, and tracking special
interests of customers.

3.2.3. Structural RM Tactics Performed by
Ports

It is observed that (Table 3) respondents
focus, in the scope of structural RM tactics,
mostly on long term and special contracts
for personalized offerings and service
enhancement factors in which they develop
services, offer service flexibility and maximize
service quality.

Structural RM Tactics of Ports

Frequency

Contracts

11

Drawing up special contracts for personalized service offerings

Drawing up long term contracts

S

Service Enhancement

[y
[

Developing special services

Providing flexibility in services

Maximizing service quality

Information and Communication Systems

System integration to fulfill the requirements

N |O|w]|s | >

without waste of time

Establishing informing systems for customers about how to use terminal services efficiently

[

Establishing track and tracing systems

Establishing joint communication system (ie. EDI)

Berthing window application system

Investment

Developing new products and services in accordance with needs

Providing the needed infrastructure

Investing in accordance with customer requests

Others

Attaining special representatives for customers

Satisfaction studies for customer’s customer

Special usage of port infrastructure and superstructure opportunity for special customer

Arranging presentation and training programs for customer about usage of the systems

SN =Y B U N7, O NI SN N NCR I, T TSN VNG SN
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Another popular structural RM tactic of
ports is developing several information and
communicationsystemssuchasestablishing
informing systems for customers about how
to use terminal services efficiently without
waste of time, track and tracing systems,
joint communication system, and berthing
window application system to provide
berthing of ships without time loss. Also,
5 ports indicate that they invest according
to the customer requests and develop new
services.

4. Conclusion and Discussion

Shrinking market conditions and close
locations of ports lead the competition
more violent. In these circumstances, it will
be precious to keep valuable customers
through relationship marketing. To make
a difference in the highly competitive port
industry, it is important to track valuable
customers and to determine and react
their changing needs quickly. An effective
relationship marketing consists of financial,
social, and structural practices. In this
research port industry related relationship
marketing practices are explored and
discussed.

The port businesses in Turkey pointed
out that social relationship marketing
tactics are more important than financial
and structural marketing tactics. This
result shares the same view of Palmatier
et al. [27]’s study which found the social
programs more vital as they manifest the
higher payoff. Additionally, this result
comply with the latest trend in port
literature where scholars manifest the
importance of non-price competition issues
to gain competitive advantage for ports
[37, 38]. According to the results, ports
located in Turkey mostly prefer visiting,
giving gifts and hosting lunch or dinners as
social RM tactics. Some authors (e.g. Wang
et al. [39]) have pointed out that social
relationship marketing (sometimes called
guanxi) behaviors are not so important for

companies since it may lead sales person
based loyalty instead of company loyalty.
But it is important not to forget that the
company loyalty stems from the frontline
employees’ actions because they are the
exposed face of the company. Especially for
some cultures, building social relationships
is the only way of doing business together in
industrial markets. Asitis found in the study
of Lu [47], sales representative services
and attributes of shipping companies are
found as the most important factors in the
satisfaction levels of shippers. Also in the
study of Yeo et al. [48], there was found
positive relationship between process
related port service quality (e.g. interaction
between employees and customers) and
customer satisfaction.

As financial RM tactics, ports in Turkey
mostly offer discount and deferred payment
benefits for the special customers. In the
marketing literature it has been argued the
unsustainability of financial RM in terms of
keeping customers for long term [16]. But
in port industry this situation is reversed
because cargo handling constitutes more
than 80% of the bill of a ship [40]. That's
why financial benefits offered by a port
are welcomed by shippers and liners as
has been proved with numerous academic
studies [e.g. 11, 41, 42, 43, 44, 45, 46].
However, still it is vital to note that, without
high service quality, offering attractive
prices will not work out.

As Ng (2006) indicated that financial
benefit provided by a port is not the only
element of port attractiveness. Also the
service quality (e.g. time efficiency, quick
response, or zero damage) should be taken
into account. Structural relationships are
built with the aim of improving service
quality to a special customer. Also the other
aim of structural RM tactics is to provide
value added benefits that are difficult or
expensive for customers to provide [16].
It was found by Schellinck and Brooks [37]
that, high levels of value added services
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could create satisfaction and loyalty by
overcoming high perceived cost. Structural
relationship in harmony with trust between
port user and port business may stimulate
the win-win benefits (e.g. higher revenue
and investment opportunity for ports,
higher efficiency and dedicated service
opportunity for port customers). In this
study the results show that ports in Turkey,
under structural RM tactics, mostly focus
on personalized contract development and
service enhancement efforts. Portindustry,
as a part of logistics systems, is a capital
intensive sector. Drawing customized long
term contracts with customers may reduce
the risks of lower return on investment
(ROI) rates.

To date, there is paucity of academic
research on how RM is implemented by port
businesses, even by other actors in maritime
industry. This provided the impetus for our
research which addresses this gap. But
still several limitations exist in this study.
Firstly the research was conducted only
in Turkey and it is believed by the authors
that the results, especially the relationship
marketing tactics applications, will change
if this research will be done in other
countries. Secondly, the port performance
outcomes and the effect of relationship
marketing strategy on those outcomes
are not handled in this study. Thirdly, the
study handles the relationship marketing
issue just from the port point of view. Given
the exploratory nature of the study, it is
important to be cautious about the analysis
results. Moreover, due to the focus on one
country, the analysis results may not be
generalizable to other countries.

In the future studies, the systematized
but unadulterated results of this study can
be developed, for example, relationship
marketing tactics can be extended. With
the aim of comparing the countries,
relationship marketing applications of
other ports in different countries can be
examined. Furthermore, the impact of

relationship marketing on port market and
financial performance can be studied. Also,
it would be beneficial to search relationship
marketing drivers from the port user point
of view.
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Appendix

Research Questionnaire

Do you think relationship marketing strategy is important for port industry? If yes please indicate the reason.

What are your financial relationship marketing applications (e.g. discount) for your special customers?

What are your social relationship marketing applications (e.g. visiting) for your special customers?

What are your structural relationship marketing applications (e.g. investing) for your special customers?

marketing is very important”.

Please indicate the importance level of each relationship marketing by considering like “financial relationship

Disagree
strongly

Disagree

Neither agree
nor disagree

Agree

Agree strongly

Financial
Relationship
Marketing

Social
Relationship
Marketing

Structural
Relationship
Marketing
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Erratum (ER) DOI ID: 10.5505/jems.2017.25338

The article "A Practical Tool for Evaluating Refrigeration Systems Using R-134a" has an
oversight about DOI ID.

The correct DOI ID is given below;

10.5505/jems.2017.19483

The editorial board of JEMS apologizes for any inconvenience that may result from this
oversight.

216



© UCTEA The Chamber of Marine Engineers  Journal of ETA Maritime Science

This Page Intentionally Left Blank

217



GUIDE FOR AUTHORS

1.

JEMS publishes studies conducted in
English and Turkish.

Text are to be prepared with justified
alignment , without indentation in the
paragraph beginning, in “cambria”
format with 10 point font size and
with 1,0 line- spacing. There must be
initially 6nk and then 3nk line-spacing
between new launching paragraph
and previous paragraph. Full text
should not exceed 12 pages.

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.

‘4,0 cm
| T | 13,5 cm
h —_— |
40cm| !
—_—  -— '
4,0 cm 1

The text of abstract should be written
fully justified, in italics and 10 pt. The
section should be also no more than
150 words. The number of keywords
should be between 3-5.

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.

6.

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

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. Total number of
figures and tables should not exceed 10.




© UCTEA The Chamber of Marine Engineers

Journal of ETA Maritime Science

Table 1. Sample Table

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 %

9. In the article, decimal fractions should  Article
be separated with comma and numbers 1] Nas, S.and Fiskin R. (2014). A research
should be separated with dots. on obesity among Turkish seafarers.
International Maritime Health, 2104:
Average age: 28,624 65(4):187-191.
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[2] Altunisik, R. (2010). Sosyal bilimlerde
10. Page numbers, headers and footers arastirma  yontemleri.  Sakarya:
should not be added to the study. These Sakarya Yaymcihik.
adjustments will be made by the journal  Thesis
administration. [3] Atik, 0. (2013). Takim liderliginin
mesleki kiiltiir yoniinden incelenmesi:
11. Authors are deemed to have accepted Gemi kaptanlar1 tizerine bir calisma,
that they have transferred the copyright Doktora Tezi, Dokuz Eyliil Universitesi,
of their studies to the journal by Sosyal Bilimler Enstitiisii, {zmir.
submitting their studies to our journal. [pternet
Submitting a study to two different [4] Devlet Planlama Teskilati Miistesarlig.
journals simultaneously is not suitable (1999). VIIL Bes yillik kalkinma plani
within the frame of academic ethics. hazirlik calismalari. Erisim Tarihi: 5
Mayis 2001, http://plan8.dpt.gov.tr/.
12. Itisrequired thatthe studies are original
and have not been published 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.
13. Citationsin 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:
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1. OrcaFlex Program
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Tablo 1. Ornek Tablo

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 %

9. Makaleicgerisinde ondalikkesirlervirgil Makale

ile sayilar ise nokta ile ayrilmalidir.

Ornek:
Ortalama yas: 28,624
Katilimci sayisi: 1.044 kisi

10. Calismaya sayfa numaralar;, alt
bilgi ve iist bilgi eklenmemelidir. Bu
dizenlemeler dergi yonetimi tarafindan
yapilacaktir.

11. Yazarlar calismalarini dergimize
gondererek calismalarina ait  telif
hakkin1 dergiye devrettiklerini kabul
etmis sayilirlar Bir c¢alismanin ayni
anda iki yere birden degerlendirme
amagh gonderilmesi akademik etik
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12. Calismalarin orijinal olmasi, daha énce
bagka bir yerde yayimlanmamis olmasi
gerekmektedir. Kongre ve sempozyum
bildirileri bir kitap¢ikta yayinlanmis ise,
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JEMS tarafindan yaymnlanir Bu tip
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[1] Nas, S.and Fiskin R. (2014). A research
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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 Enstitiisii, {zmir.

Internet

[4] Devlet Planlama Tegkilati
Miistesarlig1(1999). VIII. Bes wyillik
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Erisim Tarihi: 5 Mayis 2001,http://
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onayl olmadan herhangi biri tarafindan
kullanilmamalidir.

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
siireci saglamaktadirlar.

Gizlilik

Dergiye gonderilen makalelere iliskin
tlm bilgiler gizli tutulmaktadir. Hakemler,
editor tarafindan yetkilendirilmis olanlar
disinda baskalar1 miizakere etmemelidir.
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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 gsekilde gorslerini ifade
etmektedirler.

Kaynaklarin Referansi

Hakemler ayrica, kendi bilgileri

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

D. YAZARLARIN SORUMLULUKLARI:

Bildirme Standartlari

Dergiye gonderilen bir metin 6zgiin
olmalidir ve yazarlar, metnin daha dnce
herhangi bir dergide yaymlanmamis
olmasint saglamalidirlar.  Arastirmanin
verileri,makaledetamolarakbelirtilmelidir.
Dergiye gonderilen bir metin, baskalarinin
calismay1 tliretmesine izin vermek {izere
yeterli detay ve referanslari icermelidir.

Ozgiinliik

Calismalarin1  dergiye  gondermek
isteyen yazarlar, ¢alismalarinin tamamen
6zgln olmasini saglamalidir ve literatiirden
elde edilen kelimeler ile ciimleler uygun
bir sekilde alintilanmalidir.

Birden Fazla Yerde Yayin
Yazarlar, ayni calismay1 herhangi bir
baska dergide yayinlanmak iizere

gondermemelidirler. Ayni  ¢alismanin
birden fazla dergiye es zamanl
gonderilmesi etik olmayan bir davranis
teskil etmektedir ve kabul edilemez.

Kaynaklarin Referansi

Baskalarinin ¢calismalariyla ilgili olarak
uygun referanslar verilmelidir. Yazarlar,
calismalarinin  belirlenmesinde  etkili
olmus yayinlara referans vermelidirler.
Calisma stirecinde kullanilan kaynaklarin
tlmii belirtilmelidir.

Makale Yazarhig1

Makale yazarligl, c¢alismaya kayda
deger katkida bulunan kisilerle smirh
olmalidir. Arastirma stlrecine 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,
tim yardimci yazarlarin makaleye dabhil
olmasini saglamalidir.

ifsa Etme ve Cikar Catismasi

Finansal destek ile ilgili tim
kaynaklar agiklanmalidir. Tim yazarlar,
calismalarinin 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 ytikiimliiltikleri vardir.
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