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O ABSTRACT O

Container terminals are different in the degree of service for container ships, which
increased recently and especially in the Mediterranean, also differ in use of the amount of
inputs required for operational process, which create the problem of declining technical
efficiency of container terminals Mediterranean. Therefore, the researcher measured the
efficiency (12) a major container terminal in the Mediterranean in 2010, using the Data
Envelopment Analysis (DEA). Where the inputs: Number of quay cranes, and space of
terminal, and the output was the annual throughput of containers. The practical results
showed that the rate of technical efficiency — (CRS) was 49%, while the rate of technical
efficiency — (VRS) 69.3%. Tangier container terminal achieved the best level of technical
and scale efficiency, While Mersin, Algeciras, and Tartous achieved the technical
efficiency only, while remaining terminals did not achieve any efficiency, Therefore
advisable to reconsider in their used inputs to improve their efficiency.

Keywords: Containers Terminals (CT), Data Envelopment Analysis (DEA), Technical Efficiency
(TE).

*Assistant Professor, Business Administration Dept. Faculty of Economics, Tishreen University, Syria.
~ Assistant Professor, Business Administration Dept. Faculty of Economics, Tishreen University,
Syria.
** Postgraduate student,Business Administration Dept. Faculty of Economics, Tishreen University,
Syria

126




Tishreen University Journal Eco. & Leg. Sciences Series 2013 (8) 23!l (35) alaall 4y gilallg L0laBY) aslall @ (4385 daals dlas

- "

t4adda
abhre of Langl callal) Jon it cilglal) i Jashadl &5l Adiveasll) alajlall 3 Ll Ladl )
Al s Glgla Gllane ye e Ay el pe allal) 8 pdmY) nall (lse Jayss ) cdasladl) oda
33ls BanSlall Ayl (pppal) piad) DA Ungale Dol s giall adl (aga i agld Sy .ol
o3 el (A V) L ledl Al Laghadlls dediall Gaull (D) e lasdll Gy dudlid) saa
phladl jalic e dueal S aiall 5ol ety Adle 56l Giud] Luuliall Gladl) oo Gillaad)
Gilgise a3 (o Ll Calise e €Al Ly L8 of qamy ) (0sll Loy ,Adliall 5 ) d0
Ll g S g cllanall (R Aaga Al 3She Woliiels cansial) Gasa cilysla il Lewlids 36 WS
& e aelung, dsal) Jal A ol ALl 8 A8y dlil) Lgadge daniy JiY) alasiudl ladlge aadins
daedl o add ) Gagaad) Gl coyshais 13 L Caad) lgadi ) Glaasill DA (e 30 S (g5
Dy, lyglall ilanay Jall g U L Loy chads el e ciide 5 oculS il 30 (b 8 dualy)l
3 b il Gl 8 L) o3a aaf e Data Envelopment Analysis (DEA) bl calie Jilad o5l
e Al il il apaiy Jausgiall all sl illans aaf Jilats Guld 3 slul) 138 e i) adiel

séuayl) A<ia

Mgyl e syl lslall hud AU cleadl] iy Javsgidll ol Gaga & cilslal) Gl a5
Llaal) lojlisay antt DA e Aesene aladiul D) clglal) Glass b Gladill ddedl 2l
Gllanae caliddy . cla Adl et 5 lslall e saase dlac] J5l dsy clanas clalug diea)l (e dubill
Calaa) Gaiats cleadll s gl e jin Lae echloliveall 038 (e Anliall il apad & culyglal)
calglall Gllana 38 el dale dala Glia culS QA clha) G Al 306N Cadlid) Aae 3l
Mgtsms s g Bgi Lelal e coptin all Calaal) las) 8 claad) aladid 3e S auiig

:4d)m g ) Al
duand) A
bl Cilie dalas bl aladinly dasgidl jad) pae 8 @lslal) Glass 3 Wld ) Gl g
T Sy
Oo Gialid) Ll Gaaal cDlAad) e a8 J8) aladiu) celain) ) Sl Glasdll e L
LGlaall
z) B aaiias Al adlyyl) o clalud) e Allass 3lse lggal angy ) 58S e cllaadl apas .2
clapaall e Giaiall sl
el (33ad a5 e clhad) DAL (pe Acaiddt caalgll laiall aaas L3
5y ddase JS0 dprayadl 560 Glaaall aaas 4

127



Dusig ¢ shaile ¢ 5l Ul Calie Jala Coglad alasinly cilyglall cillanse 3. Ll

séiayl) Luaal
il DA e Eaadll duaal s

clslal)l Gllasa gay Jaill Clelad (e age g lld o ¢ guall Laluy ]

Lagads haugiall Gan¥) el pass Glgls cllane by sa0s Ay Ao o Cald) Giby .2
B3 Js¥ il 138 & Guglaylay 8D Gilysla Jikas IS

clslal) iland 5o S Gt Ay Ausliall cila gl 238, .3

AR L) calupal)

Valentine and Gray (2001)1 -

AL cul€ 1Y) Lo aaats 1998 alel dpdle cilsla ddase 30 Jyf 36l Alia ) duhall s
aday il Calie Jilas Coglud Auhall Cuadiind 2y 3ol Glsise o s aaall abanil) (Sl
siall aaall Miles ,Constant Return to Scale (CRS) zigai 38y 3l cilyginee sl [N
e Canayll adly) 2ae) EBAN Ll (e duhall @lyatie culSy Variable Return to Scale (VRS)
AL culks ddlayl chwidl Wl cla i) el e daiidl alslall 2e 5 (3aa)Y) Jsb ,daa)Y)
dasal Aalal) ALl Gu Ayl ADle asas ) Auhall ciliag ad(AplaYly Al A<l e Ll
Aealils Lo S (gie (ms Slyslall

Cullinane and Song and Gray (2002)2 -

sl gsal slie 15 (e Adlge anll die culSy 5o iSlly KL G ADL Jidas 1) duhl) s
Claze 200 Adasall dabis ,ddiay¥1 Jsb oo O Lali e duhall e cilS,1998-1993 il
g e liall A8 e liall ana CilKs Adlay) clyaid) L, clslal) e culSs cilayiall Lali e, skl
Lahall coald 88y Lt Lol lagy (e sy (sl Ludiple gl Zapall (335 Laliy] s duhal) Caeriiad
e 4l el Jiy Leavie (pa® 3o USH oy 30 ST (s5ine Gy sliall aaa (g s Daly) aga )
oalall ) alal)

Lie&Lih-An (2005)° -

By ,(2002-1999) dreil) syl Asy Glygla ddase 27 1 Al sl uld ) Auhall i
calze Jda3 5 Stochastic Frontier Analysis (SFA)  Jlsdall (gasaall Jilal) Qﬁjm Ayl Caeadiia)
ALl Slase L Ada V) Joba s Ciaall pdlyy 2o O Guila oAbl Glysie @ilS; DEA @l
3ol Ve o ) bl cileags adg L Adlall clglall s S8 cila A Culs ey ddasal) dalie

'Valentine, V. F¢ Gray, R. The Measurement of Port Efficiency Using Data Envelopment Analysis,
Proceedings of the 9" World Conference on Transport Research, Seoul, South Korea, 22-27 July.
Cullinane, K¢ Song, D¢ Gray, R. A stochastic frontier model of the efficiency of major container
terminals in Asia: assessing the influence of administrative and ownership structures. Transportation
Research Part A, No. 36, 2002, pp. 743-762.

* Lie-Chien, L¢Lih-An, T. Application of DEA and SFA on the Measurement of Operating Efficiencies
for 27 International Container Ports, the Eastern Asia Society for Transportation Studies, Vol. 5, 2005,
pp- 592 - 607.

128



Tishreen University Journal Eco. & Leg. Sciences Series 2013 (8) 23!l (35) alaall 4y gilallg L0laBY) aslall @ (4385 daals dlas

s s sl e (fsbadli e sy @ue) mableslll el G35 (0.8217 ,0.7979) sly 58 SFA G,
Gy ) calsy, il e (VRS) ,CRS) adsai 385 (0.6150 ,0.7075) DEA Gis s: LSl Jane
.SFA 3, e Jil DEA

Cullinane&Teng (2007)4—

Auhall il s L cliball Calie Jalad sl alasiuly cilglall cilase 5eUS aua ) dudjal) s
sill de) Alulis 2001 bl i) pdaie 3801 G callall ggie o (JY) Clygla daae 300 e
alyy aae ilaad) dalue das)Y) Joboredldadl 4ab g duball clie calsy (1999-1992)
Al calag ads dudly Aglid) cilslal) sae S8 rcalajial 4ali e Wl adlyy e Caua)ll
3ol (e (e Clisine Bad pae (ool 53 LaY) clgie sl e DA (e B laS 3
Glanall gt i) e A & il sale) el duhall cimaai 131, culilly el anall Sile Gig
S lanally Bsul gt liS (e (puent S Aaiiiiall 50 LI <l

SoonHoo&JaeJon& Geon & Do-Kwan (2007)5—

bl Calie sl alazindy ;2006 alal bl 858 iy Glgla slse 191 (uld ) Al i
Lal G claral) 2 ddaad) dalie ,dia ) Joha todaaa) dal e 4l Gyt csl<s ,DEA
dadipe Clisine e clian ¢l duld o ) Al caald 885, Lgin dlaad)l clglall sae (S Cila il
sl e ol Lt (1) Lol Aanally ddl) 30U caly Cun 3 aisn eline Lol (IS 30 LS (e
daall g AN A (mds ) L) Aala oy Lo Bunddie Lagle WS el (&l lea , lusy) A<l
el (3% ia DA B et e s lslall e calapaall sk S JLl (s

Carlos &Khader&Eraqi (2008)6—

Coslaal alasialy Wiyl (3pdy Jawsg¥! () dilaie b (g slise 22 3l (uld ) Al s
e 1A Aal e Auhall @hstie il ,(2005-2000) syl 558l \DEA clilall calie Jolas
s Agliiall clslall s IS Cilaydal) dals (s, lazall aae ,ddasal) dalue ,dda V1 Jsh , Lsia Ciull
9 5l anall Ml zsai G (1) Auall 5ol Ciiia 22 Jual (e 00 7 o ) Al Cuald
235 GBiy (0.875 ,0.786) s lisll ¥ ane cuilSy , jusiall anall Nilge 335 (1) dndl) 3oLl a5
(0-894) dpanall 5 i€l Jana (IS Ly, sl e uaially culil) aasl) ise

4Cullinane, K; Teng, W. Data envelopment analysis (dea) and improving container port efficiency,
Elsevier Research of Transportation Economics, Volume 17,2007, p.p, 517-566.

*SoonHoo, S¢JaeJon, K¢ Geon C¢ Do-Kwan K. Efficiency Analysis and Ranking of Major Container
Ports in Northeast Asia: An Application of Data Envelopment Analysis , International Review of
Business Research Papers, Vol.17, No.2, 2007, pp. 486 — 503.

SCarlos, BsKhader, A ‘Eragqi, A. Efficiency of Middle Eastern and East African Seaports: Application of
DEA Using Window Analysis. European Journal of Scientific Research, ISSN 1450-216X Vol.23 No.4
(2008), pp.597-612.

129



Dusig ¢ shaile ¢ 5l Ul Calie Jala Coglad alasinly cilyglall cillanse 3. Ll

Cullinane&Teng (2011)7—

Ul Calie gl alasinly Gy¥) clglall Glase o desens 3l (uld e dul)l X,
ol Cum L 45a 10000 (e ST J5l dyel clsla dane 69 (e dilge Canll A3 cuilSy ,DEA
se oS Sl Ll ey ,clanal sae ,ddasd) dalie ,dia ) Job redland) 4ab (e duall il yaie
5o US (puy lyslall Aland el adgal) (31 llia IS 1) Lad duhal) gl LS, Lgias A1 glall culyslal)
Dsally ) aaal) Nlse adsal 385 (0.48 ,0.42) OIS 5 Jane of ) Auhdl) Ciliags dg L Adaadl)
oo il an ) Gllaad) 30 Jaes of golial) ity WS ,0.88 Apanal) 5 il Jans (S Laiyy, sl e
5o US il ana <3 Lyl 3y LALNSL) 3 o ) Wity e aY) Bhlidl e el 5068 el Aglagll 5al)
.Ji)

Yongrok (2011)8—

plasinds (2007 ,2005) G Aadlsl Asal) 358l gl Slygla el 13 Gl ) Al cdse
Adana) dalie ,dia V) Job rodlandl dal (e 4l clpie cailSy DEA @bl Calia Jalas sl
2005 sl b4 ) duhall cuald sy Ui Aglid) clglall se GlS cladad) Lab e, lanall 2
o AL 3o S pae el (b oLl g ilsal) plana s 3o lSU (s5ie el o (Gayind) olise Juas
tilsal) (o Jumdl dgpall ileal) 3l Cligine ilS Gle IS elid) b deadiea) dgaill Aadl aaa
& Lad 2006 ale i laa (mitie ssiue 525 0.196 )5l il iilen s line 3o S (s5ina oy 3) 3
G Adlall Al 5o Ul Cua (e Jumdl OIS sla il e lie Laiy cAalell 30 Cum (e JuadlY) (it 6 lie
GV JEE g (S gigy eslerid (e S i (B, Gpyid s lial dalall 3016l ysax 2007 ole
el JIY) S Glasas aily lsa leline ug ,Adliall Al 5o lalls daladl 31U 3 oY) Ag )l

AL cladyally Adlad) du,al) cp CENEAY (g Asdd) Al

AL clahally Alall Ayl o cadiay agbiall asgl (1) Ja Jsand) DA e Canill

"Cullinane, K; Teng, W. The efficiency of European container ports: A cross-sectional data envelopment
analysis, International Journal of Logistics: Research and Applications Eastern and East African
Seaports: Application of DEA Using Window Analysis. European Journal of Scientific Research, ISSN
1450-216X Vol.23 No.4 (2008), pp.597-612.

8Yongrok, c. The efficiency of major ports under logistics risk in northeast Asia, Asia-Pacific. Journal of
Operational Research, Vol. 28, No. 1 (2011) 111-123.

130



Tishreen University Journal Eco. & Leg. Sciences Series 2013 (8) 23!l (35) alaall 4y gilallg L0laBY) aslall @ (4385 daals dlas

Ayl cladally Atlad) Al ¢y CNEAY g 4L (1) Jsaa

e sl all DA aBaay)
A ala A Jalaill o L Hal) 80 jaa
aalid e iglia 4lie Aalidg Valentine and Gray, (2001)
aliia = alida dalis, Cullinane and Song and Gray, (2002)
Al iglia 4lia daliag Lie and Lih-An, (2005)
= = = = Cullinane and Teng, (2007)
_ felia _ _ SoonHoo and JaeJon and Geon and Do-Kwan,
(2007)
= = = = Carlos and Khader and Eraqi, (2008)
= = = = Cullinane and Teng, (2011)

Ealdl dlae) 1 jaaall

sl OLS g line o linl Tl () el Ay 3 chsnad) duhay Al Al o g
o A Al (e dabidal) dulaY) ddlaiall o8 Apasad of b AL AaY) cluhall e (alils ag
LA Clls ihae adge woat asfin Ll ) ALEYL 4dlig deall By bl glagl) G
agiall laly cilgla cilhaad 3o &I ddajla e ughiyhyg

:alglal) cllass

lyslall cllane selay Ga5 W ) llall gsine o Unsale Dyght (gyall Jiil g Uad 2gs
Lo 5] ity Loty ol e linall 8 Leiled 580 clyglal) sy of Jaadliy ,gadiil) olinall e Calias )
iy o Ji & Gag Byl 3538 S Adaaall ) el die cililal) o Jaadlid cllglal) dase (i
leisS clglall dlane Tpaal el Lay caalall by olise ) dosd o ) 3Sa5 (a1 Ahae ) ga1 Jis
il lslal) clhae lilee of (NIL, 2008) ) (555 bl sawiall sl Jall Aluds 3 dagall Alal)
Al Caa)ll G Glsladl iy draad (e Gl Lalall Glilead) aas DA (g)a0s , i) Clilae 1 )
ol claluy Cana)ll gn clglall Jo clble Gua)ll cils e DA gady ana)ll dillee
o) Lienss Leanns lee s o gl sanma (SUT 3 e ol ity Jiamis o) lilees (Sallyy
Jiatiy L Alsd) Sllacs LAY lgieny ) Lo saley o Aalill Aeally A5l clehay) Jlaiul
GA sy Uil f clialal) daulss Dy Sllall daae My e Zaslilly 8paliall lglall doasig Uiy
cesnl) e laiiulg clatiially

14141 Bg L)

gl Glapaall (e dniiye Gl iad e 3yiall Wl 4l 5.l (Farrell, 1957) <ajay
Ghiall el ) (Adaall) saaliall cils diall G Laly 4l 5ol Canll Cagays DA (e dalial)
;3 lull 4L Technical Efficiency (TE) dudll so el Jast Caypaill Crvmg o (432a1))

. = il

(170) o Ll TE 32U, 4 ladl) Zala)) V) iy § A550 calaall Zoaall Aal) Jis Vo) dam
LISl dal) 3o S (el Cadld aal e coliball Calie Jilas bl ytiay

131




Dusig ¢ shaile ¢ 5l Ul Calie Jala Coglad alasinly cilyglall cillanse 3. Ll

:DEA cilily) Cilia Julas

Sl i 8 Dpalyl) daeyd) o aded ) AaledU i) e bl Calie Jidad ey
sl 3] Apalel) ) aamsy Ty (ge Jsl (Farrell, 1957) jiimgs i lisad) asamy o Lo sl ga50all
(Afriat, 1972) Jie \ Gfialdl o Jil8 220 (3305 L) amy (e Gl ) ol DUa 1957 e b
S Y Sl e CGalaaYly algall aaats dl dpalyl) daapdl adied Byl sgEl ol (Boles, 1966)
Calie Jilaty amy L 1sela o3l (Charnes et al., 1978) Ji (e 1978 ale s sla ol K6V ola
.(DEA) i)

axall dhe ld (aliEl W) aegll hise (Charnes et al., 1978) ~s&l 1978 e &
(Banker et al., 1984) & 1984 e 4 <l 235 ,CRSContestant Return to Scale 5 e 3
VRSVariable Return to & cajes, il aaall dlge b & el Jlat e W ) z3gaill jghaty
A genal JiaY) ziall aatl Adadl) Ayl aasiias sl asly bl Calie st (sl Caypen (K45 Scale
Opesede o adings ,clangll o3l adl) o131 e ol elldy 2l b dglingd) clSpl cla e DA

tlaa bl
tol LS )8 Alasl sany gl 86l aaa sI(Farrell, 1957) amas ) 50 LSl gy v
t
Zr=1(urYrj) )
— =W (2)
iz, (Vixij)
i=1,2,3,....,m r=1,2,3,....... t
Jsasgll e Tz yAall dpaS 1Yy Glaaal) aae ot eaad) axe M )l G
i d;JAH ua.;a;A“ u))“ HA'A C)Mu uaaa;n” u))l‘ :Jur Bh}“ uA| d;JA]\ 4\:\405 X'J
o 058 OhE M sas I of e pan s, sl Aty ddg peall dpalay) dgyh) v

B ey 3l 038 Leait Al Cilasdall e JBY) o g $0aS 7 1) (5580 Ayl san g cae Uaial) 13) e
SoSall s culS 1Y) 5 Ban gl ()6 A DA (e (sT (B3l Cpsas OB

3 Lehdas oy Apagdan )8 Masl saay IS Aseail) 3 SU (gaae (puliie gz ity Ul Calis st gy
e Al 36 W Cld Aylay) claagdl W LT = Galie oAbl duanall 3o i€ cld Aoy claagl) Joass
. VRS ; CRS L jladgai (uliall 13¢ls ,aaldl) e Ji (il o Jiaaid 44l

:CRS i) aaall xijge zigal

plasiuly DDAl ang 3ol Clua &g ,culll) aaall Silse #3000 s (Charnes et al., 1978) Ll
DA (e oy g li€ (uld aly 40 5 )8 Mad) sas IS8, cailly <Vl 73l ddanlsy ,CRS — DEA
)y i) Gulall 138 zanys (2) ALl ADL 385 DA ea ) clapid) pues o Gl
DEAP saliyy alasind dalussy it e Jseanl) iy, duplall cand Zla¥) Ll Clasy gaend 5580

132



Tishreen University Journal Eco. & Leg. Sciences Series 2013 (8) 321l (35) alaall 4 gldlls sla@¥) aslall @ (43388 Zaala Alas

VRS iall aaall dijge #igal

e S aag adlgl) (8 o) B Lalaal (gt 8 ) Jeat Laxic Laié Buly CRS (al i) o
sl A of ol Lty dasall 255 Al e AdldIS Alaal) oda (Biad (e IS aid Glsal
L @y (Banker et al., 1984) #5131 . gy cilajiall A 3ol A il o 85 pally ad cBland)
Sle Jsasll 2uy ,Scale Efficiencies (SE) duaall sl o Lo by W oy m3galll 124 0z L)
.DEAP C.ALJ)J e\JS_L.u\ idalu g 5 ydilaa Cj\_u]\

:danal) 5 L))

) e oo callis CRS A5l aaall dilge (385 Lyguenall TE 4l 50U cilayy o) Jil) oSy
DEA Gaki Gph oo <l ey Adlall 4l 5oLl axe ) 2y S5 cpeaall 50 aae ) 35
Al dudl) 3o N s Gw (38 2 1) ad (Bichou, 2008) (s -lwss Sl e VRS 3 CRS (345
O Aaaall 3ol axe Glua (Say .Scale Efficiencies (SE) duas 01 axe 280 ) ey elld olé
Os -CRS el aasll dilse (335 40 30 S5 VRS jaiall anall dilse (385 il 56 Loill Gl
alhas

CRS — VRS ciliais (1) Js

Y
A
CRS - VRS
°
A ........... .ﬂ..- ..... ° P
P2 /P1
L]
> X
0

S CRS gl A i ¥ &) VRS CRS i ai P adasall of Gilad) JSall e Jaadly

2 VRS i CRS (yplaall aal) o ddaad) g5d5 dla 85) ouadsalll Gis oS e daae g8 ,(VRS

Slo lehine P2 5 VRS e ( latinl la jb5all) Ladl P o) Jias P1 o Jliie) ey (oS dlass

pe Gl VRS 73 oy Lo \PP2 4Ll aie jimy CRS 33 8ol ane jlads ol 3 (a5 ,CRS

dag Jic P1P2 Zilualls Lpeaall 5.l aae Jiay PIP2 Gl (g @uills PP ddlusally i 50l
EEPECN|BIAEN TS

133



Dusig ¢ shaile ¢ 5l Ul Calie Jala Coglad alasinly cilyglall cillanse 3. Ll

Y DL AL ) o3 eyl Sy

TEcrs = AP,/AP ?3)
TEVRS = API/AP (4)
SE = AP,/AP, (5)

170 G el 386 A3l sl aans

duand) Cyida

ass daluss ,cauayll adlyy s tlay Glslal) Gllaae EBlae o Guulad aliae sl 3
Gblall sday ccbglall ddasa ye LJAM Agliall @lglall aae i) 88 Glsjaal) sl o A RREAPAIN
Jsanll (e 4 WS ale Eaal 4 2010 aladl Hlial &8, cils ddly elaadl Luwaly 2010 bl s34k
asid) () il s Gillass aY daeas Glily e

Glo Glglall cllass Gilasia b Sl COEAY) Btk Canag 8 ST meiall o Gl adiey

onlie s Ly Tacay il LS Dawt 00 e el o sy, Agalitia DA Lgalatind (e o)l

ol Faanall bl cdiline pilias (e lgle Jpmnll 2 4pal by & lgaes 2 Al lillly DAY
.(YEARBOOK, 2011) saaixall dysiaal) cilyysall ,[17] saesiall &5 7SN o sall

i) aaina

o3 dpaal Sls dawsidll anl) Al (s b dld Glgla ddaae 12 e Gl adine 05Sy
(Cullinane et al., cuay laugdl adl (s B @lglall 8V Q) Jolis 15,8 Sllasdl
aall sany Ml DEA ety alall Ll (ppli Giny Chysie S clyla daae 12 o6 2007)
A AR LS Al aaad a8V

MAX [m xs, 3(m + s)]l<N (6)

bl e Jiegs Lodliad e Jiom Glaaall e Al asal V1 sl N i) Saa

Giae 1y [2 X1, 3(2+1)< 12

- lajdally cOaal ail dilaay) Glialsall (2) ) dsaad) Cous

134



Tishreen University Journal Eco. & Leg. Sciences Series 2013 (8) 23!l (35) alaall 4y gilallg L0laBY) aslall @ (4385 daals dlas

Ga) cifpiial Libany) cilialsall (2) Jsis

Gl AN | Aed LS | ded aal Lores 5l ol Ll il
784250.1927 2810242 38043 1195109.5 1262260.75 Y
8.189054039 27 2 8.5 11.83333333 X,
40.33612017 1622 25 525 63.91916667 X

SPSS aladiuly ,&aldl dlae) 1 juadll

1 AdBliad)g geilidt)
Gy (DAl alailly clajaall cufi Jla sag) (JAY) Lasall laaly DEAP maliy aladiuly

BLaYL el il G pedl (385 Al 50U a8 235 (3) il s o(VRS) 5 (CRS) aise
onall ile Ziiny SE dgenal) 5l o5 )

VRS ,CRS _aisai (385 55Ul o gilti (3) Jsaa

il dia SE TE VRS TE CRS Gl dase | Julis
3l i 0.796 1.000 0.796 by 1
3l i 0.841 0.459 0.386 Ll 2
3l jia 0.854 0.364 0.310 U4 58 3
32l e 0.865 0.875 0.757 asa Y 4
3l jia 0.961 0.323 0.311 ) sia 5
32l e 0.985 0.367 0.361 4505 6

s 1.000 1.000 1.000 daik 7
dailiia 0.696 001.0 0.696 il pnal) 8
3l i 0.779 0.789 0.615 g 9
3l i 0.600 0.581 0.349 48U 10
Bl yia 0.074 1.000 0.074 ishyh 11
3l i 0.405 0.556 0.226 J puilad 12
- 0.738 0.693 0.490 Jaxall

DEAP _lc alaeWL ,cualdl dlac) @ Haadll

rElidl) Jalas
s Ay Gilegane EDE L) Lol 4ulin cony Slasd) 58 astin (3) o8y ol Jsaall (e

el

e panally 4l 50D (38a5 g3l G Jad dnile lsla ddase Jais 1(1) de senall

add Zadl) 5o LSl (33 Ally , (Gushasl s Gsbsall) s (ipe) Cllase Jalilg 3(2) e sandl
Vs o(Usmlad AEDUN gy A3slhn i, Do Qs 1 Jaled) illass Jadily 1(3) de sand)
Ageaall 5 4l 5o (e g8 (gl (B
1(1) deganall ilhaa Jylas
ot & ially Sl aaall e (385 Al el (33 Aaila Clisla dane of (4) 85 Jsaal G
gen dond Yl 3aiy lgie saliia) 45 Y 5l o dmils cDlane of Lol dasy Vs Asenall 50 liSH Gia

135



Csis ¢ shadde ¢l

Ul Calie Jala Coglad alasinly cilyglall cillanse 3. Ll

b Lot 3L A Ll DAl 8 sal) o A o Gl Al Lgal aaall Aley 558l Gllasdl)

Llaall
Aaik ddase il (4) s
A 4 gl £3 s
Aaaal) 3.1 il ?AAJ\ RY| =S Culil) e_aaj\ ) s
%100 %100 %100 3oLl A
aaall dle Aaagiuall Aol Jaagiuall Aol JauluY) Aasl) ) il
al 2058430.000 2058430.000 | 2058430.000 | (s ydall) by lall e
8.000 8.000 8.000 (1 daadl) a8l 5l 2o
40.000 40.000 40.000 (2 Jaaal) Aaludll
Y 2V % (o= g ) el a5l cldasdll
DEAP _lo alaeWh ,dualill dlac) 1 jaadll
:(2) dsganall cillaaa Julad
Glsla dlase LR K Apesal) g0 Al 5ol 3ia3 Lol Jaad desead) s34 laaa (o
e skl

toushyh clygla Aaaa—
1 = e liSy i) aaall dlse (335 i) 30 WS (38a3 Guglayla Cilisla ddasa O (5) o) Jsaad)
Y ey, %7.4 i | li cualy 3 culill aaal) dilge (385 4l 30 LU 333 Y Ll ¥),%100 Loy 6
o oAl i LS el e gl (1,159 = 0.841 — 2) Jlaiay gdly )l alasind & Laailé paais
~ %100) e gsil) 3 AplSa) Lggal o Jiny 1285 .(24.261 = 0.739 — 25) iy clalisd) alasi
(24.261) Jlaiay clalud) sl (mgany ollds Y1 g JiY) aaal) Giad s (%92.6 =%7.4
iase o il aaall dhe Jla 8 dmapell Alasally sasly dadly loiey adly)l) aladin) (i, HUSa
G oS Ly Gilme el 8 sal) A JS o i ey sl aaall Ao ) WS LAaih Gl
e sanall (& ubppal) Gligla Aasay (uspn Glsla Aaad 43liie (ushyl Gilygla ddaase Jidais ila i)
O 8 saly) Ao JS o) e Ny aaall Ao (el Alage 3 a5 Gulmsal) Gligla dhae o V) (2)

i) e B A L) i

oaghyb A guilii (5) g

JE il 23 e

Laaall 5l | il aasdl dilge [ il aaall il ge
%7.4 1.000 %7.4 5s &l da
sl Al Taginall Gl Tongiveall Aadll | Ay el S yiall
8l yia 38043 38043.000 38043 (Cla ad)) clall sae
2 0.841 2 (1 Jadl) gl 5l e
25 0.739 25 (2 Jaadll) Zalod)
amnY %1.8 daika % (0 o 5l ) el a5l cllasdll

DEAP _lo alaeWh ,daalill dlac) 1 jaadll

136




Tishreen University Journal Eco. & Leg. Sciences Series 2013 (8) 23!l (35) alaall 4y gilallg L0laBY) aslall @ (4385 daals dlas

1(3) dssanall cillana Jilas

Glsla ddase HLES) S Aenal) U of Al 50Ul 38a3 Y Ll i de sandll 28 Chllasa ()
Sl 38y Al 5ol 33 Y 4D Slsla dhae o (6) 4 dsaall G Aesenddl ge Ve DU
= 2.094 — 6) laiay adls ) aladiul & (aild aniis WY @lld; L%34.9 LS il 3 Culill aaal)
b amaal) Aandlly ,(56.531 = 10.469 = 67) lsiar laluall alasiuly (=il axdins W LS ,(3.906
g s Ail) 5o LSl 3an3 Y AED lgla dlane of WS Ldail ilgla dlaas o Culil) aasl) Nie Jla
= 3.487 = 6) Lltiey adly)l) alasin) ol o Y elldy %581 gl iy 3 ¢ puial) anal)
i) Lgaal el .(38.282 = 28.718 — 67) liiey lalusal) aladinly (aild axdis gl WS L(2.513
iase & il asall dhe Ja b Lpagd) Cllasdly (%41.9=%58.1-%100) iy ausill
B33 lgasd anall Ale o L ,%24.8 Ly daids ilysla dlanas %75.2 dasty (sghayla Cilsla

LB Unaa milid (6) Jin

SR sl 0 s

Leaallsele€ll | il aasll dilge [ Culill anall il e
%60.0 %58.1 %34.9 5s &l da
axalldle Aaagioall Gl Aaagioall Gl Aaalay) ) ) yuiiall
5l yia 538765 538765.000 538765 (Sila il ) b glall sae
3.487 2.094 6 (1 Jaaal) aél 5 ) axe
28.718 10.469 67 (2 Jadll) ALl
%75.2 s sk sk %26.2 ixil % (0 g ) 5l ) Lee i caal sl illanall
%24.8 iaik

DEAP _lo alaeVL ,cualdl dlac) @ jaadll

taluagilly clalitiuy)
Al A sl Aually AN palie B caalsll (mddnll jaliay e WSl clpdie (e salitay) .1
(7) & A Jsoal) min gy L& VRS 5 CRS a3t (385 4l 3¢ i) (385

Glhaall et A Galgl) (2l ke (7) 4 Jgia

GBadail Caal ol (2a8ddl) Hlasa ol (aednl) Hlasa
VRS z3sai (38536l T sl (385 e laSl) (guaacl idasdll
CRS
dalid) adl gl dae dalid) &l )l dae
0 5.228 1.02 s e 1
32.457 7.513 36.837 8.367 Ll 2
57.275 9.546 66.716 10.343 CHsH 3
4.118 3.243 8.027 4.005 BT 4
124.224 14.89 157.821 15.164 ) sin 5
65.62 19.327 66.19 19.438 4L 6
0 0 daik 7

137




Dusig ¢ shaile ¢ 5l Ul Calie Jala Coglad alasinly cilyglall cillanse 3. Ll

0 0 23.891 12.078 Ol ) 8
7.194 1.265 17.556 2.3104 S5om 9
38.282 2.513 56.531 3.906 48330 10
0 0 24.261 1.852 sk ok 11
19.959 3.056 38.231 4.646 J suslad 12

Galdl slac) @ aadl)

e Ayre Ay, el Jaladl i) cues 3331 ae DEA Clud alaainly Al @lul cha) .2
gl dase JSU a3l e Al 3o S puea

& Glsla dhae K ) cllaaddl B8 e sl @Bl Aala Glily 32l 29a5 5o pa .3
dlid) dadiY) lglall cillandd 3ol A jla o Leadse aaail @l g Javgid) jall (aga

Gllaa Al clhss e dpadl (lsall Jae & DEA ol dlasinly oAl ciluly cla) 4
Aalall iliad)

138



Tishreen University Journal Eco. & Leg. Sciences Series 2013 (8) 23!l (35) alaall 4y gilallg L0laBY) aslall @ (4385 daals dlas

10.

11.

12.

13.

14.
15.

16.

17.

raalml)
Afriat, s. "Efficiency Estimation of Production Function" International Economic
Review, vol.13, No. 3: 568-598, 1972.
BANKER, R; CHARNES, A; COOPER, W. Some models for estimating technical
and scale inefficiencies in data envelopment analysis, Management Science, 1984,
Vol.30 No.9, 1078-1092.
Boles, J.N. (1966), “Efficiency Squared - Efficient Computation of Efficiency
Indexes”, Proceedings of the 39th Annual Meeting of the Western Farm Economic
Association, pp 137-142.
BICHOU, KH. A benchmarking study of the impacts of security regulations on
container port efficiency, Imperial College London, Ph.D, 2008. P. 57.
CARLOS, B; KHADER, A; ERAQI, A. Efficiency of Middle Eastern and East
African Seaports: Application of DEA Using Window Analysis. European Journal of
Scientific Research, ISSN 1450-216X, Vol.23, No.4, 2008, pp.597-612.
Charnes, A., W.W. Cooper and E. Rhodes (1978), “Measuring the Efficiency of
Decision Making Units”, European Journal of Operations Research, 2, 429- 444,
CULLINANE, K; TENG, W. Data Envelopment Analysis (DEA) and improving
container port efficiency. Elsevier journal, Research of Transportation Economics,
Volume 17,2007, pp. 517-566.
CULLINANE, K; TENG, W. The efficiency of European container ports: A cross-
sectional data envelopment analysis, International Journal of Logistics, Research and
Applications, Vol. 9, No. 1, 2006, pp. 19-31.
Cullinane, K¢ Song, D¢ Gray, R. A stochastic frontier model of the efficiency of
major container terminals in Asia: assessing the influence of administrative and
ownership structures. Transportation Research Part A, No. 36, 2002, pp. 743-762.
FARRELL, M. J. The measurement of productive efficiency. Journal of the Royal
Statistical Society, Series A, Statistics in society, No. 3, 1957, Vol. 120, pp. 253.
LIE-CHIEN, L;LIH-AN, T. Application of DEA and SFA on the Measurement of
Operating Efficiencies for 27 International Container Ports, the Eastern Asia Society
for Transportation Studies, Vol. 5, 2005, pp. 592 — 607.
NIL, G. Containerization and terminal area requirements. Ph. D. Istanbul Technical
University, Maritime Faculty Tuzla 81716, Istanbul, Turkey. ISSN 0554-6397 UDK
656.615:621.798.1 (Received): 07-2002.
SOONHOO, S; JAEJON, K; GEON, C¢ DO-KWAN, K. Efficiency Analysis and
Ranking of Major Container Ports in Northeast Asia: An Application of Data
Envelopment Analysis , International Review of Business Research Papers, Vol.3
No.2 2007, pp. 486 — 503.
YEARBOOK 2011, Containerization International.
YONGROK, C. The efficiency of major ports under logistics risk in northeast Asia.
Asia-Pacific Journal of Operational Research, Vol. 28, No. 1, 2011, pp. 111-123.
Valentine, V. F¢ Gray, R. The Measurement of Port Efficiency Using Data
Envelopment Analysis, Proceedings of the 9" World Conference on Transport
Research, Seoul, South Korea, 22-27 July.
www.worldportsource.com

139



