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Conference Main Topics:
114512
1. The main directions and means of promotion of maritime resourses and potential
acquisition;
I240-12
2. The aspects of the IMO Conventions implementation;

3.  The challenges of maritime education and training; ns-o
4. Innovations in maritime technologies (new plants/equipment, control systems and 212
informational technologies); e

I65-13
5.  The prospects of the sea ports and terminals infrastructure development;
6.  Tendencies and problems of development of the regional economics and business; 13:00 -

1400 -
7.  Regional differencies of logistics development: problems and prospects; 140014
8. Modern tendencies and prospects of regional tourism development.

1415-14

14301«
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5:00 - 9:30 -MgaolBMsgos (Bgbrgsnmms Labfisgee Lsfiaobymo s LgddEogogomgdol 3gbdmol bszmbgymgbgom

©6MB3DO)

Registration (conference hall, Seafarers Training and Certification Center BSMA)
9:30-9:45 - oMs3wo BsMsdodg, 350730l Labgwdfoxzm Lsbugsm Js@gdool GgdBmemo; 3mbag@gbrool oblbs,

dobsbsgrdgdgo Lodygs

Irakli Sharabidze, Batumi State Maritime Academy, Rector; Conference opening ceremony, welcome speech.
9:45-10:00 - 30630 0535350830600, 5F560L 5.6. 2bsMNEYdOL, 3MEWEHMMHOLS s L3MGHEHOL obobEHMo, Bobsbagdgdgwo

bodyas

Giorgi Tavamaishvili, Minister of Education, Culture and Sport of Autonomous Republic Ajara, welcome speech.
10:00-10:15 - Bs3mg3s sBsgwsdg, LsB3sM BHEBLIMOEOL bssagbGmb omggdmMo, Bobsbsedgdgwmo bodyzs

Mamuka Akhaladze, Maritime Transport Agency of Georgia, Director, welcome speech.

10:30 — 11:00: gsgob dgliggbgds/Coffee Break
X3IBIO0 BOGHMLYOHSMOL §5050gds/Group photograph

11:00 - 13:15 I bsbgbom bgmds (I, II, III Lgdaogdo), BgBr3zsMOm™s bsbfsgerm Lsfzmmbymo

5 BgOBHOB0E30M9d0L 396G MOl LszmbxggMrbaom sMdsBo
Seafarers Training & Certification Centre, Conference hall

11:00-11:15 - 8mors 399639em0s, ,ECDIS-0l  358mygbgdol 89e0smgd0mo  g89ddmmmdol s6sgrobo LsBmgsm Bsgogsosdo”
Shota Kuntchulia, ,,Comparative effectiveness analysis use of ECDIS in sea navigation®

11:15-11:30 -06530 Botrsd0dy, 859135 BMd0ody, 65005 EMEOody, “UVsBezsm BMBL3MO AL 989dBIGO0 BMBIgombotgds s
L5gsMoggermBo sGLgdwo 3GmdEgagdol 33wggs axolthoga® boldgdgodo
Irakli Sharabidze, Mamuka Baramidze, Natia Dolidze, ,Effective operation of maritime transport and research of
problems existed in logistic systems of Georgia“

11:30-11:45 - oGoge Jorgdmaensdg, e .bobsmenody, 8.69abesdy . LadsMmazgmml Lsbmgsm 3mMGgdol, 580963533500l s 8530
brgol ggggbodols 9Hmosbo emyotihozyo
T. Kokoladze, L. Sikharulidze, M. Tsetskhladze, ,Prospective to create unified logistic centre for Georgian sea ports,
Transcaucasia and the Black Sea Countries® :

11:45-12:00 -0j65¢» mB@J8060, 35090%9 0eBsB0, gALsE B58sM0, ,3MOBAHOL JBIIGINMBOL 3HOGIHOYdols 3garggs: bmgol s
3500700L MM gdo™
Unal OZDEMIR, Hatice YILMAZ, Ersan BASAR, ,INVESTIGATION OF PORT EFFICIENCY CRITERIA WITH FUZZY

DEMATEL METHOD: HOPA AND BATUMI PORT*
12:00-12:15 - w80 0EEOM080, MBE memBEe, g@lsh BsBs60, LyME® 0EEODO, 39860l 35gHIBOL BglisdsBolmdols

36Omdm9dgdo”
Umut Yildinm, Ozkan Ugurlu, Ersan Bagar, Serdar Yildiz;, <COMPLIANCE PROBLEMS FOR DECK CADETS®

12:15-12:30 - osgm fryemsdy, Logmmsdmeotm 3mbggbaos MARPOL 73/78-b 3¢g396g0memo dmmbmgbgdols Lsdsmomgd®mogo
S3gdd0P0°

Iago Tsuladze, ,Legislative aspects of preventive requirements of the International Convention MARPOL 73/78“
12:30-12:45 -565 8002509, » boBE3om GBMHsbldm®GoL 35369 ogmgbs gocgdmdg“
Shotadze Ana, ,, The environmental impacts of transportation®
12:45-13:00 -0gno0 b., M0v)Hene m., BsGGobyg ©g Mbgl, b. 3., ggsbzgh 3memgs, b. 0. Jogmsbo 8., L3dRgsm dmdMsmdols
856030l LhH3¢ga0980L g3memE0s 3989d0L 8edMmmdols LsdlsbrMOoEsE LsBEZsM BmdMsMdOL BsMHm398g"
Yildiz, S., Ugurlu, O., Martinez de Oses, X. F., Velasquez Correa Kaptan, M. ,EVOLUTION OF MARITIME TRAFFIC
MANAGEMENT STRATEGIES FROM VESSEL TRAFFIC SERVICE (VTS) TO SEA TRAFFIC MANAGEMENT (STM)“

13:00-14:00  ms6Bo/Lunch

14:00-17:00  IIbsbgbom Wbmds (I, II, I bggdgogdo) / Session IT (Sections I, II, I1I)
1400-14:15 - 2030 (0@dodgomo, LLsbmgsm  HOBLEMGADY  ©AZNMFo-33EIMABZoMMZOL  M3gMdEo0lL GomBergdols
M3%080Bs30s”
Givi Tsitskishvili, ,Optimization of loading-discharging operations on the maritime transport®
14:15-14:30 - 5. x995¢» ©0BBYHO, », M)HJJ0L Mg3BUFI0 BeEmBOL Jgisligds
A.Cemal DINGER ,Assessment of Turkish Fishing Fleet*
| 14301445 -monBeon) 0., 0EEoM0d0 ., 0@EoBo U., Jogmsbo 8. ,8gxsbgdol s dgBYBDY Bmbggrmol Gg8obggggdol
doMgmeo B0BgBIBOL gosBHYdS*
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I bagHmsBeatobm 3mbzgmgbeos - “ bibwgem obonmligtool 0bmgsgoho 3s8mfagagdo: Usbegom GObLdmnEG0,  bsobgobhm
&936merma0g30, @myolidogs, H=hobdo”

Ugurly, O, Yildinm, U, Yildiz, S., Kaptan, M., UNDERSTANDING OF ROOT CAUSES OF COLLISION ‘}

AND GROUNDING ACCIDENTS* : an

14:45-15:00 - BmGs 8:8@s08gogro, 5. 3@Igsdg, b. 33BseomBody, LNMEBGOEO »00¢008900“ s Bsmo
398mygbgds D3gsdo BsggMomo 6sgmmdol 8ggmmggdols 30BBom™

Mamulaishvili N., Artmeladze A. Varshalomidze Z. ,,Absorbent pillows and their use at sea for the

purpose of leaked oil collection“

15:00-15:15- 0s3m foysdyg, ,0056589006mzy LsgPmsBmGobe Lsbugsem bsdsGoemols BMy0gHmo 3GMIMYT B0 ©s
3J69609d0" -
Iago Tsuladze, ,,Problems and accents of modern international maritime law*

15:15-15:30 —gony®o gn637®sdg, 0sgm frywsdy, ,LsBEgsm ©3BE3Y3380 doMomsEo Gob3zgdo, Odm3mgdog gl

365g$H03580 3bes sgBHeEmEo”

Tsiuri Kurshubadze, Iago Tsuladze ,The Main Actual Risks in Marine Insurance“ 12301
15:30-15:45 - Bso® d58B0bs0, Jogot 1igodsbo, »933537BHGs MMMYgodo™
Nadir BASCINAR, Kadir SEYHAN, ,AQUACULTURE IN TURKEY* e 1

15:45-16:15  gsgob 9gbizgbgds / Coffee break
16:15-16:30 - Ligghemsbs Bmobsdg, msdoms 8odgersd), 890095 3858039, BXH3D Bsbm3o, JOobiob6g BoMdsBMO0s, M0Bs006
37396539,,b5D0350 bBgHem 396H3sb dgemzools 98m0gwgdsd0

S. Rodinadze, T. Mikeladze, M. Abashidze, Z. Bezhanovi, K. Zarbazoia, T. Gegenava, ,Maritime Sphere in 13400 -
Herman Melville Creative Work® 1400 -

16:30-16:45 606 ®m®H3Is63dy, BMHD dg596mg0, »939@0 JsGoOwo bsdpgsm HgHBobagnmgools dmzwy -
80dmbogngs”

Nino Putkaradze, Zurab Bezhanovi, ,A brief review of old Georgian maritime terminology*
16:45-17:00 606 BnH3scsdg, bmxzozm ©dBsdg, Br@d dggsbmgo, »3EBoBsgool gbmdMogo 3Gmagligdo

056589Mmzg JsGormm ¢9dbozn® GgHdobmemmaosdo*

Nino Putkaradze, Sopiko Dumbadze, Zurab Bezhanovi, ,Global linguistic processes in the modern =3
Georgian technical terminology*“
17:20 - 18:00 3336000 Lbmds @ 3mbxgMIBEool EsbrMgs (olgnlos, 3mbrgmgbrool
TN

99©93380b 565e0Bo ©s Bgxs89ds), B 53509800l BodEOMmMg3s
Conclusive meeting and closing of the Conference (discussion, conference results analysis e TS
and conclusion). BSMA Library.

19:00 LsBgode 35b8s80 /Gala dinner = ﬂ]{
11:00-13:15  TUsbgboem Lbeomds (IV-V bgggogdo) bsgmbagtgbzom ©IMBSBO —
/ Session I (Sections IV-V) Conference hall -
11:00-11:15 - 0585 d9qrgsdg, 6ogmem®d BgdModzowo, BoGMBs 35M3s60dg, dobgog ggegs, ,LOGIGMEIR0 730 -
336305BMA0L BS@03S 39@IRINIG 3ITSM3ST0 3330 INIFBHIR LI S6“
T. Melkadze, N. Mgebrishvili, F.Varshanidze, M.Lezhava, ,Switching on the Synchronous Generator
Operating in Parallel with the Ship’s Electrical Network*
11:15-11:30 - 89650 3356306599, Jgo93s6 0633sM0dY, oGOl GaBMGOl ©TBsEgBOL 9I89JAHNOMBS  B3BseBob %00
dm33mb s9mygbgdo” 1300 -
Merab Shvangiradze, Ketevan Inasharidze, ,EEFFICIENCY OF WIND ROTOR MANUFACTURING USING
BASALT FIBER® o
11:30-11:45 - 8505 HoyBo, 85@mbs EmM0s, dBrMOl 3s6slygo,  Bmons 0gsbosdy, »9696300L seoBg@bsBommo -
Fgotmgdol 338myggbgdol 3gMLidgdhogs 3980l 30dMogme 969GamLoltgdsdo” Y528 73
Maia Tugushi, Madona Loria, Boris Karasiev, Shota Ivaniadze, ,The prospect of using alternative source of i
the energy in the ship hybrid power systems*
11:45-12:00 - 0585 BgpMgerodg, Bsbs JmdEsdg, 3030 FMIMIBZOo,  Ms35D 0bs3sdg, ,3999d0b Lsdsgoghm I 13

365039900l 33dmEEs FMsemp M9fizol 3omMmbgddo*
Tamaz Megrelidze, Zaza Shubladze, Givi Gugulashvili, Tamaz Isakadze, , Tests of sea refrigerators chillers
8
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11 bsgH0sBmeole 3mbagmgbeos - “ bsbmgsm 0bEumlB®ool 0bmgsgormo 3sdmfaaggdo: bsbrgsm GHBlsnGMo,  Lsobobhm
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in fishing®

12:00-12:15 - s x0x53537 , X905¢w 356599, Bobs Bmdsdy, 9odNMsT PrbsMsdy, M0 BrBIM33Y, »3980L
80053560 36330L 35HZ0MMZoLYB ©TEs30 JEdBOMbYmo Mgawsdmto “SELMA MARINE” @3
30bo LsGrgarEomydgmo 356339 MYdOL M3GH0d0bsE0s”
Otari Jijavadze, Jemal Sharadze, Zaza Shubladze, Teimuraz Chokharadze, Gurami Putkaradze, ,Ship main
engine's overload electronic regulator “SELMA MARINE” and optimisation of its regulating
particulars®

12:15-12:30 -bs%s Bdewsdy, 8syg3ses dgdoModzowo,  3Hsd BrA396389, »9eadd®mdsgbodrto 356m30L ddmbg
306Hm3836G530L LFGs88gd0L ©sBM300IdTIWRs 3785 Lombol batx g s §6930L 356599¢3M9gdbg"
Zaza Shubladze, Makvala Begirishvili, Gurami Putkaradze, ,Dependence of Electromagnetic Handling
Hydropropulsion Keep-alive Speed on Working Fluid Consumption and Pressure Particulars®

12:30-12:45 - 07585% 003, 05 IMFYMBOEO, »3530(H3EB3BEIBIBOL gBIFHVGMBOL 356LsBmgMs MS Excel-8o*
Tamaz Telia, Ia Motskobili, ,Assessment of investments in MS Excel®

12:45-13;00 - oo g)Hddsdy, aggsers dgdoModzowo, ,8567s650s Bsfogmgdol Lfsgergdolisl
bs6sBE0BE00Ls ©s MBogoaoMgdol 338mygBadols BeE0gEmo 3gHAm ab3gdEo“
Tsiuri Kurshubadze, Makvala Bekirishvili, ,The use of standardization and unification private aspect s in
machine parts teaching®

13:00 - 14:00  ms6Bo/Lunch

14:00-15:30  II bslgbom Bbgomds (TV-V Lggaogdo) / Session II (Sections IV-V)

1400-14:15 - gb39® bogado, Batysos Bm3obs, 8505 gEOBBMIFZoEo, LLILAO 390l 936—0L s 35Ms3sabocy™o

Geodlsgools  8sbsbosmgdEmgBol  JMobMo @ HB3MGYOIwo ©50m30000mgdgdo  KCuF_ 3 o

BbRndo M0 EsbosbrBols 8563600l 8mbBe3Mob*egmgddo*
Enver Khalvashi, Natalia Fokina, Maia Elizbarashvili, ,ANGULAR AND TEMPERATURE DEPENDENCIES OF

CHARACTERISTICS IN KCuF_3 AND LIGHTLY DOPED LANTHANUM MANGANITE SINGLE CRYSTALS"
1415-14:30 - 305 ©EOsLXBOIY, 0G5 H33037, KX IDIBD B5pBoBMIAOTG 3esBBsBo BB sdmIiboggdols Bymy Gogol
bhsAobogamo dmBgbihgdo  3sdmfignero Bsbol Brraddeeegtoo”
Mzia Diasamidze, Irma Takidze, “ Second Order Statistical Moments of the Phase Fluctuations of Scattered Radiation in
the Collision Magnetized Plasma”
14:30-14:45- Bsmgems ©+)3dsdy, mobaod ©oslsdody, “sereydobo s 3g00088g6g0mds”
Natela Dumbadze, Tengiz Diasamidze, “Aluminium and Shipbuilding”
1445-15:00 - 5850 MgEos, 05 BMfgMdOEO, LAMHBLIMOGM #3EIBOEEIBOL FMEFILMOIMS @3¢000Psgos MS Excel-8o
©9B0GOGOL Anggerols 353500y
Tamaz Telia, Ia Motskobili, “Transportation volume optimization on the deficit model example in MS Excel”
15:00-15:30  yo30L Igliggbgds / Coffee break
15:30-17:00 - BlbL  535¢09300L  @BMGIGHMGOgBoLS  ©d  Lobfogerem Labgemlibmgdols
©5m35e0gMds/ BSMA labs and workshops tour
17:30 - 18:00 ©313360000 BbmBs ©s 3mbggM9bEool ©EsbYIH3S (©@ob3Mbos, 3mbxgMbzool
B9gagd0l  sBsgmobo s Bgxsdgds), Blb 535800l BOBEPOMNYIS / Conclusive
meeting and closing of the Conference (discussion, conference results analysis and
conclusion). BSMA Library.
19:00 LsBgodm gsbdsdo. / Gala dinner.
11:00-13:00 I ULsbgboe bbgmads (VI-VII-VIII bgggogdo) dbb 5350090000l d0BOM™MY3S
Session I (Sections VI-VII-VIII), BSSA Library

11:00-11:10 -8365<9B56) Em6105, 3A)HLIOIO B)H0oBI0 B30 DERZOL 439959080: dERsMYo0*
Manuchar Loria, ,Cultural tourism in the Black Sea Countries: Bulgaria®

11:10-11:20 — osyeo 3553y, UsgsBogImml Greolhao dndgBeoseols smgalgdols 3ELgTe @MB) @ Ldndsgeen
3g6U3ggHoggdo”
Trakli Katsadze, ,The existed acquisition level and future prospects of Georgian tourism potential®

11:20-11:30 — 396365 FgmosB3mMgs, LEsggos Fggerosdv3mas, »0mM9m80  HIHoBIOL LogmEbeolnbs®mosbmdolzgb s
Ba®amdolizgh*
Gergana Zhelyazkova, Slaveya Zhelyazkova , ,TOWARDS VIABILITY AND SUSTAINABILITY OF THE TOURISM IN
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I bagHomsBmeobm 3mbagmgbaos - “ bsbmgsm 0bprlid®mool 0bmgsgommo as8mfiggggdo: sbmgsm BMbudmEMmo,  Lsobgobhm
&9dbmermp0gdo, wmaolitogs, Gmobdo”

BULGARIA®
11:30-11:40 — UBggb35 m3BsMM3s, »(BIMHOBAOL 3963005MYds LMY 3MYs30M 39990%g dvEYsMYoOL Bozo Brzol Lsbsdommbg“
Snezhanka Ovcharova, ,DEVELOPMENT OF RECREATIONAL CRAFT TOURISM ON BULGARIAN BLACK SEA
COAST*
11:40-11:50 -35L0eroggs Bohomos, mMenl s63L3L0s, »©EMBobsGOMTo ,5335MIMOl*, MHmamMME ByMLrBol FbsMol Lamysbem-
338ax36L32gdgeo BTEHOlRIo MBdogIBOL, 808BowggErmds”
Vasilieva Natalya, Gorduz Anastasia, ,Condition of tourism attraction of dolphinarium “Akvarel” as of the object of
family-sanative tourism of Kherson area”
11:50-12:00 - anggoblizs0s . »Ls05bGM 06xMLBMIIGHWMOL 336300056MHIO0L g3mmmyon®o sbdgddgdo”
Levinskaya T. I., “Ecological aspects of yacht infrastructure development”
12:00-12:10 - 39Mgliodzobs Bodoos, dombmgo 8.3 ~MICE-¢n6o®dol Bgasgmgbs 308s007mgdsdy s 8ol 3gMlidgddoggddy
ogglssBo”
Peresipkina Natalia, Miusov M.V., “MICE-tourism impact on destinations and its prospects in Odessa"
12:10-12:20 - U.0.%s0B3m, 8.3.0505B963m,  ,Lo3MoBm  0BEMULGMOOL  GHEOBACL 3GMdMY3gdo  ©s  3gML3gddoggdo
396L53MmMHYdMmO b3z IdOL bagmbolimgols*
S.I. Zaichko, M.V. Babachenko, ,The problems and prospects of tourism development in cruise industry for physically
challenged people“
12:20-12:30 -¢my0806m5 LB5MOMZ, » SOFOMD0Z30 3MHMEMIE0s MJa0mbmm 93060803580 s BM0DOL 3s630msMgdST0*
Ludmila Smardova, ,Local Production in Regional Economy and Tourism Development*
12:30-12:40 -gsg5 5656009, ,U53GMOBM BHYMODBIoL 3563005MgBOL L30MbOLMZOL Lsds®mzggemmBo“
Vazha Ananidze, ,On the issue of cruise tourism development in Georgia“
12:40-12:50 -c3LsBs  o3M03M3s,  Bohoemos  gsliogroggs, ,UsBYEOE0EM  BHMODIo, GMmGE GBI
0bMBBH®00L 3H0MGOGIGMEo 9egdghdo ba®bmbols dbstgl
Oksana Lavrikova, Nataliia Vasylieva ,MEDICAL TOURISM AS PRIORITY ELEMENT OF TOURISM IN KHERSON
LAND*
12:50-13:00 - 9329335 B0, »gB9dd M0 30Dl mgmol 8gdabs Bmmobaol 3m33gtgbiool Gobdmolsmgol“
Revutska Nataliia, ,FORMATION OF EFFECTIVE BUSINESS MODEL FOR COMPETENCE CENTER IN TOURISM*“
13:00-13:10 -sbgmsb Bsbsdg, obgs BsMghsdg, »BHIHOBACL gob30mMIBOL ©OBsBO3s Bogo BwgolL s99BOL ©s $80gMm3sgasbool
J39969080"
Aslan Makhadze, Inga Parsenadze, ,Dynamics of tourism development in the Black Sea basin and Transcaucausian
Countries“
13:10-13:20 -ogmbs Bmodg, ,UsgoMmggmml  GBeHoBol bsgduzmn®bom 8malsby®mgdol ©ggsbogmo doamBsmgmds s dolo
33630000l 3Fls3ghoggdo” |
Logommzggmml 3gdbozmmo wboggmbodgdo, @mddm®sbEo
Teona Zoidze , ,Georgia’s tousim excursion service nowadays and perspectives of its development*
13:20-13:30 - 03356 Jmderosbodg, Jobsdg® Xsggo, BmEozm 83gEEodzomo, , ©306m s @30b0l GHHMmODBB0, GmyMOR
G9OoBMmMool d6MYbobyols «86o836gmmgsbalio 3mB3mbgbdo*
Tamar Koblianidze, Kakhaber Jakeli, Nutsiko Mchedlishvili, ,Wine and wine tourism as the most important component
of the branding of the territory“

13:30-14:30  @sbBo/Lunch
14:30-14:40 - 0336 59emsdg, 990 3sd50dg, ,HMBOL FMBEOM BsBMBY SBHLIIMMO ByMBMYIMdS, DS ©s

0B93GHMdS LsgoMmozgermBo™
Roman Mamuladze, Meri Gabaidze, , General condition at Global Labour market, employment and unemployment rates
in Georgia“

14:40-14:50 — 06065 30emd30mgs, 85300 9.5., ,UoBEZM BHMBL3MMAHOL Jaglolihgdgdol BEaMmamo 3MmBoEMHFPOOL FEMBI MO
3L3ggodo”

Irina Golubkova, Bakulich E.A., ,The Global aspects of sustainable positioning of subsystems of water

transport“

15:00-15:10 - Bogmems 3603sBg30, semgdlisbeoms Lsdmomgbim, ,00aMsEo 3mbogoMmgdol 3MobEodgdo Lsdngsm GHMBLdmAGOL
0bMbiBMosdo“
Nicholas Primachev, Alexandra Samoilenko, ,PRINCIPLES OF SUSTAINABLE POSITIONING OF THE MARINE
TRANSPORT INDUSTRY"

15:10-15:20 -3563m 3.3., ,0005000¢5¢090380L 39630msMIAOL s Fstmnzgol 3gMLdgdtoggdo bgMlmbol dbamgl*
Sharko V.V., The prospects of development and management of destinations of Kherson area

15:20-15:30 - Bsbs mgdvmsdgomo, ,Ogaombamo sM3gHobao s obo Gmo Ggyombol  LmEoseyM-93mbmdozn®
396300056 gds80“
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INVESTIGATION OF PORT EFFICIENCY CRITERIA WITH FUZZY DEMATEL
METHOD: HOPA AND BATUMI PORTS

Unal OZDEMIR, Maritime Transport and Management Engineering Department, Karadeniz Technical University,
uozdemir@ktu.edu.tr

Hatice YILMAZ, Maritime Transport and Management Engineering Department, Karadeniz Technical University,
haticeyilmaz@ktu.edu.tr

Ersan BASAR, Maritime Transport and Management Engineering Department, Karadeniz Technical Universits
ebasar@ktu.edu.tr

1. Introduction

Ports are very important building blocks of the economy and are the lifeblood of the transpor:
system. They make a major contribution to the development of the economy of region as well as the
country (Yalcin, 2005). Ports can be expressed as the bases that tradable goods make entry to and exz
of the economy. A large part of the international trading all over the world, are still being carried by
sea is the most economical system (Topaloglu, 2007).

Developing and growing global seaborne trade, provide the basis for development in the
world's ports. When the world's ports are examined, it can be seen as revised in many different
processes from infrastructure to management models, especially in the last 20-year period. While
many international ports adapting to these changes; some ports do not provide desired performance.
are unable to meet the current market conditions. In particular these ports cannot get enough share
of transit transport due to difficulties in adapting to technological development, lack of infrastructure
and integrated rail and road connections (Topaloglu, 2007). In addition, the said ports demonstrate
characteristic of conventional ports equipped with different equipment to serve many different types
of loads rather than ports specializing in one type of cargo. This is contrasted with the specialization
trend in the modern world ports in the present system. These ports are required for structure
changes, specialization in certain types of loads and / or focus on creation the projects of a new port
for container transport to compete in the global maritime market. For this reason, in order to adapt to
the aforementioned changes and developments, ports need to long-term plan and regulations
including scientific studies (Onat, 2005).

Determining the productivity measures of ports include a large number of decision-making
criteria and system (Merkur and Dang, 2012). Mathematical modeling of such complex structures is
difficult, even in some cases is impossible (Brown, 2010; Sharma et al., 2010). Therewithal, simple
decision-making methods are inadequate for the problems encountered in this kind of business
because they do not consist of a single and simple goal, usually. Determining of the components of an
effective port model and the effect on decision-making process performed with fuzzy multi-criteria
decision-making rule. The use of fuzzy multi-criteria decision-making methods makes it possible that
obtaining a more concrete set of alternatives and achieves a more realistic solution with taking
stochastic and subjective assessments into certain mathematical limits (Zhang and Lu, 2002; Chao and
Lin, 2011). Also, another reason for the choice of FMCDM (Fuzzy Multiple Criteria Decision Making)
method, to keep under control the decision-making and to get up the result of the decision easily and
quickly as possible in cases where more number of alternatives and criteria. In this study, a
methodology is proposed for the identification of measures affecting port efficiency using fuzzy
DEMATEL, one of the methods fuzzy multi-criteria decision-making methods.
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2. Methodology

In this study, it has been determined the reasons of determine to what extent the impact of
‘pesformance and quality criteria on port efficiency and productivity. There are, a large number of
- related to each other conflicting and complex systems requiring decision-making which are
Seming this process as quality criteria on port efficiency and productivity. It makes a complex
 w=acture of the decision-making process in the sense that the presence of a large number of options
< evaluation criteria, different benefits of each option to decision makers, the information
‘mesessary for decision-making which mostly could not be obtained notably and accurately and so the
sk of erroneous decision and determination (Ozdemir and Giineroglu, 2015; Gilineroglu et all,,
s Fuzzy multi-criteria decision-making methods are used to achieve the ideal and the practical
“wselis on such complex problems difficult to model and which needs for experts' views. In the
spications under study, the evaluation of the weighted quality for port services has been exploited
%=y DEMATEL method. In this way, a process has been obtained that decision makers express
mesicial decisions verbally and they unable to make judgement objectively. In the light of the results,
#upe and Batumi Ports was compared and their differences and outstanding aspects were evaluated.
"= scdition, it has been aimed to present a realistic and applicable solution, and a more concrete set of
si=matives thereby taking stochastic and subjective assessments of decision-makers into certain
msstematical limits. The method and process used during the application phase are summarized

2.1 Fuzzy DEMATEL Method

In generally, the DEMATEL method is used to illustrate the relations between criteria and to
wse® the main factor/criteria to symbolize the impact of factor (Wu and Lee, 2011; Ozdemir and
: oglu, 2015). The DEMATEL method is established on digraphs which can discrete involved -
ars into cause and effect groups (Yang and Hung, 2007).
4 Fuzzy DEMATEL technique was first applied by Lotfi A. Zadeh who is accepted as a father of

& Szzy mathematics. Using DEMATEL with Fuzzy sets may help to better describe and model the
s world problems. The Fuzzy DEMATEL technique is briefly described as follow (Chang et. al,,
B0 Shahraki and Paghaleh, 2011).
! A membership function for the Fuzzy set A can be represented by triangular fuzzy numbers as
% z'and written as,

0, xy<edl
% E, TSy
UA(X): z—x

R Yyeuxe2

z-y

0, X>7

Step 1. Defination of the criteria and deciding on Fuzzy Linguistic Scale
The first step of the technique requires designing of the fuzzy linguistic scale that is necessary

Wert pair wise comparison statements to triangular fuzzy numbers. The values shown in Table 1
%= used as a reference scale;
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Table 1. Linguistic terms and corresponding linguistic values

Lin, ic Terms
No influ

: L1tt1e i;;ﬂuence (1)
I-hgh inﬂggnge 3 (0,50,0.75;1)

lyinfluence () O75L1)

Step 2. In this step, direct-relation matrix is obtained by using pair wise comparisons providec
by experts’ evaluations. This (nxn) dimension matrix can be written as K= [Kij ] nxn Where Kij is the
weight effect of the criterion “i” on criterion “j”.

Step 3. The normalized fuzzy direct-relation matrix A= [dij ] nxn is computed according to

Eq.1 and Eq.2 in this step.

b T NG Zu
g=E (=it ) (1)
s =MaXygizn(Xfe17ij) § = maxiien(Thoy i) s = maxygen(Th, i) ()

Step 4. Fuzzy total-relation matrix is defined as “ T ” and can be separated to three sub-
matrices (Ar , Ay , Az) and written according to Eq.3 as follow,

~  ~

T=A+A2483+..= 32 A=A (1 - A) 3)

Where “I” an identity matrix and T= [fjlnxn is total-relation matrix ,
& = (tijr tijy tijz) are the weights attributed by an expert for each criteria, this step is repeated for
all sub-matrices separately and finally the results are combined in one matrix.

Step 5. Sending and receiving group criteria are defined in this step. Assuming, the sum of the

“we»

TBR = YjL, tj. The component “D;" is direct and

“r

row “i”is D; = 2j=1 tij and sum of the column

«“r»

indirect sending function of criterion “i” on other criteria whereas

€«

R;” is a receiving function.
Therefore, (D + R) is the impact level of criterion “i” on both receiving and sending factors and
(D = R) is the net effect of criterion “i” on the decision network. The value of (D — R) is used to
decide if the criterion is sending or receving considering the all involved criteria.

Step 6. Defuzzification proceses has to be applied in order to obtain practical absolute values of
the decision problem. There are many defuzzification techniques in literature. In this study

arithmetic mean is used as shown in Eq.4 and Eq.5.

(D + Ry )-—— )
D= Redrg= 5)

According to results of the defuzzification process, a theresheold value should be decided and
used to choose which criteria will be included in the cause and effect diagram.
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Step 7. The final step is on calculating the criteria weights normalized between [0,1] by using
Eq.6 and Eq.7.

Wi=\/[(5i eoR, )]2 +[(D;-R, )]2 (6)

Wi- wi 5 (7)

1 " Ty wi

-— 2.2. Empirical Study
 the

An empirical example for the most important criteria of port efficiency selection is illustrated
% demonstrate the proposed method to be more rational and suitable in this section. A decision
making team were invited to answer the questionnaire. The computation of using Fuzzy DEMATEL
method is based six decision making team’s opinions (To establish the network relationships among
exiteria in influence each other for the selection of port efficiency selection a decision making team
which includes 4 captain who has been working as maritime academician, 2 harbour management
pessonnel who still actively working with long term working experience. The criteria and sub-
“=eria have been determined according to the review of literature and review with seafarers and

L Sen these major influencing criteria involved of the port efficiency are given in Table 2.
: Table 2. The Criterias of Port Efficiency

Ig T

PORT EFFICIENCY CRITERIA

1) Number of staff (S1)
2) Number of quay crane (S2)

3) Quay length (S3)

4)The amount of cargo handled S4)
5) Ships’ waiting time (S5)
6)Storage Capacity S6)

7) Number of tugs (S7)

8)The length of the loading line S8)
9) Depth of pier (S9)

Then, decision making team E1, E2, . . . E6 is constituted to determine the network
woemships. And give the performance scores for each expert in terms of all criteria in the
swssion hierarchical structure respectively. A questionnaire was used to find out influential
sees from each expert for ranking each criterion on the appropriate selection of port efficiency
e with as Table 2 scale respectively. For each pairwise comparison, the decision making team
_j = = determine the intensity of the relative importance between two criteria.

E The computation of using Fuzzy DEMATEL technique is based upon these six experts’
mums. So there are 6 dimensions, the eight 6 X 6 matrices. the computation of using fuzzy

#TEL method is based six decision making team’s opinions. Using the 6X6 pairwise
Essons, the averages of their opinions were calculated .Then, the average initial direct matrix Z
L = and normalized direct relation matrix fuzzy numbers ( Ar, Ay , Az ) were joint by applying
| » sompute the total fuzzy relation matrix "T" as Table 3.
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Table 3. Normalized fuzzy direct relation matrix

S1 S2 S3 S4 S5 S6 S7 S8 S9

S1 0;0;0 0,03;0,08;0,11 0,09;0,11;0,14 | 0,20;0,19;0,18 | 0,06;0,09;0,12 | 0,03;0,08;0,11 | 0,09;0,09;0,12 | 0,23;0,21;0,18 | 0,17;0,17;0,16
S2 0,06;0,09;0,12 0;0;0 0,09;0,11;0,14 0;0;0,5 0,03;0,08;0,11 0;0,06;0,11 0,14;0,15;0,17 | 0,20;0,19;0,17 0;0,06;0,09

S3 0,03;0,08;0,11 0,17;0,17;0,16 0;0,0 0,14;0,15;0,17 | 0,26;0,23;0,18 | 0,14;0,15;0,17 0;0,04;0,08 0;0,06;0,11 0,14;0,15;0,17
S4 0,26;0,23;0,18 0,09;0,11;0,14 | 0,23;0,21;0,18 0;0,0 0,20;0,19;0,18 | 0,20;0,19;0,17 | 0,06;0,09;0,12 | 0,14;0,15;0,17 | 0,26;0,23;0,18 |
S5 0,09;0,11;0,14 0,20;0,19;0,17 0,09;0,09;0,14 0;0;0,06 0;0;0 0,20;0,19;0,18 | 0,03;0,08;0,11 | 0,20;0,19;0,17 | 0,14;0,15;0,17
S6 0,17;0,17;0,16 0;0;,0 0;0;0,5 0,17;0,17;0,18 | 0,20;0,19;0,18 0;0;,0 0,06;0,09;0,12 | 0,23;0,21;0,18 | 0,20;0,19;0,17
87 0;0,06;0,09 0,20;0,19;0,18 0,17;0,17;0,16 | 0,23;0,21;0,18 0;0;0,5 0,09;0,11;0,14 0;0;0 0,06;0,09;0,12 | 0,26;0,23;0,18 |
S8 0,20;0,19;0,17 0,14;0,15;0,17 0;0,06;0,09 0,20;0,19;0,18 | 0,09;0,11;0,14 0;0,06;0,11 0;0;0,5 0;0,0 0,26;0,23;,0,18 |
S9 0,23;0,21;0,18 0;0,06;0,09 0,14;0,15;0,17 | 0,20;0,19;0,18 | 0,09;0,11;0,14 | 0,140,15;0,17 | 0,09;0,11;0,14 | 0,20;0,19;0,18 0;0;0 |

To decide on sending and receiving criteria weights,(D U+ R 0) and (D O- R ) values were
calculated. As a step forward, defuzzification was achieved by applying Eq.4 and Eq.5. Finally,

criteria weights were defined according to Eq.6 and Eq.7, the weigths were shown in Table 4.
Table 4. Sum of influences given and received on each criterion.

D+ R D- R D; + R; Di- R w;
S1 9,60; 11,64; 15,60 0,43; 0,44; 0,24 10,23 0,17 0,105
S2 5,58;7,70; 12,30 | -1,13;-0,77;-0,59 11,45 0,23 0,152
S3 3,62;6,30; 11,12 | -0,21;-0,63; -0,28 10,34 0,15 0,182
S4 8,00; 10,02; 14,31 0,43; 0,44; 0,24 11,29 0,87 0,165
S5 3,62;6,30; 11,12 | -1,76;-1,56; -1,16 9,67 -0,89 0,143
S6 8,00; 10,02; 14,31 0,43; 0,44; 0,24 9,13 -0,74 0,176
S7 3:62: 6801121 =1 13=0.77=059 8,12 211 0,131
S8 9,60; 11,64; 15,60 | -0,21;-0,63; -0,28 8,45 -0,89 0,164
S9 5.58; 2,70;: 12,30 0,43; 0,44; 0,24 12,34 0,75 0,152

According to Table 4, factors affecting the port efficiency are storage capacity, number of crane, length of quay,
amount of cargo handled, ships’ waiting time and depth of pier whereas affected factors are number of tugs, number of
staff and length of load line. :

3. Technical Properties of Hopa and Batumi Ports

The Port of Hopa is only 15 km from border with Georgia. It is serving since 1972 and has
specialized for 30 years in 1997. Port layout (Fig.1) and technical data (Table 5) are given below.

The Port of Batumi is also 15 km from the border with Turkey. The port has gradually
specialised itself in the export of petroleum products that reach Batumi from Azerbaijan by rail and
pipeline. The Port of Batumi serves as an alternative to the Port of Poti. Port layout (Fig.2) and

technical data (Table 5) are given below.

Fig.1-Hopa Port
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Fig.2-Batumi Port
Table 5. Technical properties of Hopa and Batumi Ports

I i PORT OF HOPA PORT OF BATUMI
]
| Coordinates | Main breakwater Coordinates 41939'N-041°38 E
Iy ] 41°24' 45" N - 041°25' 45" E
4 Secondary breakwater
41224' 36" N - 0412 25' 54" E
i Connections Road  YES Connections Road  YES
1 ] Ral  NO Rail  YES
] Airport  Available Airport Available
‘ Cargo services | - General cargo Cargo services - Oil/liquid cargo
}‘ 1 - Project cargo (25-600 tonnes) - General cargo
L - Dry bulk cargo - Railway ferry
‘ i‘ - Container - Dry cargo
‘: “ ‘ - Container
f Piers 1-Ore and Liquid Pier 215m/95m Piers 1-Oil Terminal 1 200m/12m
‘ (Length/Depth) | 2-Ro-Ro Pier 38m /55m (Length/Depth) 2- Oil Terminal 2 140m /102 m
3-General CargoPier1 190m/10m 3- Oil Terminal 3 165m /10,2 m
e ! 4-General CargoPier2 100m/9,5m 4- Container and the
| i J | 5- General Cargo Pier3 198m/95m railway ferry terminal 45 284m/12,0m
- . 6- General Cargo Pier4  180m/4m 5-Dry Cargo Terminal 6 183m /8,2 m
| | 7- Fisherman's Pier 120m/4m 6-Dry Cargo Terminal 7 263,3m/ 11,5m
] 8- Cement Pier 100m/5m 7- Dry Cargo Terminal 8 180 m /10,7 m
- ] 9-Grain Harbor 200m/95m 8- Dry Cargo Terminal 9 204 m /10,2 m
‘ 9-Passenger Terminal 10 225,7 m/12,2m
10-Passenger Terminal 11 188,5m/8,25m
g . Port Fleet 3 tugs Port Fleet 6 tugs
od | (36m-2480hp/26m-900hp/26m-900hp) (2x3000hp/1x2310hp/1x1200hp/1x600hp/
g : 1x680hp)
- ‘ 2 mooring boats
(10m-180hp/9.12m-240hp) 1x300hp Inshore boat
‘ 1x360m? Collector of bilge water
! 1x19m3 Oil skimmer
i 1x800m3 Water barge
: 1x100t Barge derrick
| 1 Diving boat
] Trucks 2x26tons Lift-trucks 8x1,5tons, 1x4tons, 1x10tons, 5x1,6tons,
! 1x2,5tons
' Forklifts 4x2,5tons / 1x5 tons Shovel-trucks 1x0,75m3
Stackers 1x42tons Front loaders 1x1,75m3
: Loader tractors | 1x0,75m?, 1x1,75m?
i Dock Cranes Fixed Crane Over the Dock 1x25 tons Portal Cranes 6x5/6tons, 4x10/20tons, 1x18-32tons,
‘ Mobile Crane Over the Dock 2x10 tons 2x18-40tons,
Mobile Cranes | 1x40 tons Mobile Cranes 1x10tons
1x25 tons
4x10 tons
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4. Discussion and Conclusion

In this study, the criteria affecting port performance was determined with the aid of fuzzy
dematel method. In the light of the results, Hopa and Batumi ports was compared. According to the
study, the criteria affecting port performance are respectively quay length, storage capacity, the
amount of cargo handled, the length of the load line, the number of quay cranes, depth of pier, ships
waiting time, the number of tugs and number of staff.

Five most significant factors that affect port performance are defined as quay length, storage
capacity, the amount of cargo handled, the length of the load line and the number of quay cranes.
The most trivial criteria were defined as the number of staff and number of the tugs.

In the light of the results, Hopa and Batumi ports were compared as Table 6.
Table 6. Five most significant factors that affect port performance

Five most significant factors that affect port performance
HOPA BATUMI

1) Quay length (S3) From 38 m to 215 m (Total length: 1341 m) From 183 m to 263 m (Total length: 830 m)
2)Storage Capacity (S6) Indoor space 18.220 m? Indoor space 15.656 m2

Outdoor space ~ 102.462 m? Outdoor space 78.549 m2

Tank terminal 38.000 m? Tank terminal 27.689 m3
3)The amount of cargo handled (S4) | Total handled Cargo in 2015: 885.268 tons | Total handled Cargo in 2015: 725.142 tons
4)The length of the loading line Use of quay length 1120 m Use of quay length 8000 m
($8)
5) Number of quay crane (S2) Total number: 9 Total capacity: 150t Total number: 6x5/6tons, 4x10/20tons, 1x18-

Mobile: 1x40t, 1x25t, 4x10t / Dock: 1x25t, | 32tons, 2x18-40tons,

2x10t Mobile Cranes  1x10tons

Finally, the current study can potentially help to port authorities and port managers when
they want more active port as it serves an analytical approach based on fuzzy multicriteria decision
making. It is believed that the proposed stepwise approach can be easily followed by related bodies
and may guide to port management strategies by providing a reliable approach to the maritime
logistics community.
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