N

N

AMi*Q/m+iBQM iQ :HQ# H +QMi BM2" b?BT
*Ub ~ .m+ m2i- >B/2F xm AiQ?

hQ +Bi2 i?Bb p2°bBQM,

*Ob ~ .m+ " m2i- >B/2F xm AiQ?X AMi Q/m+iBQM iQ ;HQ# H +QMi BM2" |
L2irQ'FJQ/2HHBM; M/ SQHB+vX Zm MiB}+ iBQM M/ M HvbBb 7Q° AM
jy- kykR- RyXRYyRef"Nd3@Y@RK@3R9Yyey@9XyyyyR@y X ? Hb?b@ykN\

> G A/, 2 Hb?b@ykNN83j8
21iTb,ff? Hb?bX "+?2Bp2b@Qmp2 i2bX7°f? Hb?b@
am#KBii2/ QM kk .2+ kyky

> G Bb KmHiB@/Bb+BTHBM v GOT24WB p2 Dmbp2 "i2 THm B/BbBIBTHBN
"+?Bp2 7Q i?72 /2TQbBi M/ /Bbb2KIBEBMBR MNQ@T™+B2® " H /BzmbBQM /2 /
2MiB}+ "2b2 "+?2 /Q+mK2Mib- r?2i?@+B2MMiB}2mM2b#/@ MBp2 m "2+?22 +?22- T
HBb?2/ Q° MQiX h?2 /IQ+mK2Mib MK VW+RK2Z2EF IQKHBbb2K2Mib /62Mb2B;M
i2 +?BM; M/ "2b2 "+? BMbiBimiBQWER BM?8 7M#M2I @b Qm (i~ M;2 b- /2b H
#Q /-Q 7 QK Tm#HB+ Q T ' Bp i2T2HRAB+B @2MT2BIpXib X


https://halshs.archives-ouvertes.fr/halshs-02995835
https://hal.archives-ouvertes.fr

, OQWURGXFWLRQ WR *OREDO &RQWDLQHU

&pVDU 'X&USEHW
+LGHND]XZDMRMIL *DNXLQ 8QLYHUVLW\

_ Q6KLEDVDNL 5 .DWR + 'XFWOREV@ /REWWLHV 1HWZR
ORGHOOLQJ BRGQMRIOLFDWLRQ DQG $QDO\WKBVMRYLHWHUC
SsS

, QW UR G ROIVRI)L Q HUQEFD RBRQL VW L FV

,Q W$SULO DQPHULFDEG D Q \(EIRABMBIOE R PHIFQN DERPIBME QJ ZL WK
ILJKW UDLOZDR @RFABDBWEY GLVWD Q MW UDHMS RIDN LLXDWHG D
KRSSHBGFRQWDLQHU VKLS IURWRRMZ\WRID DIRHIEDGHE] VHAR D V W
E\KLWKLSSLQJ FRP@DBREBID QGODULWLPH FRQ@QFDXKQRIWEVZRUH
PDISXUSRVWWR USIBKEEGOLMEY KRVWL]DWLER[RROWDIRQBQ G
W R U RGXEFHND Q V S R U WGH R WD @ RHQRHIBISRHQW DLQHU VKILBIKHUP LW V
WR GHOUYRUMKQUIRKURRGDO WUDQVSRUWVRDODQG DQG VHD
7KH VW DRQYIDHMMD JH Rl FRIWVD 5EQ FPRLBIHLEROQW FDUJR KDQG
RQ WKHS$SBRWNKYY MREEDVPRXQWHG RQ D ZDJRQ IRU ODQG WUDC
RQ WRRBB5RVKLSSLQJ +RZHYHU EHFDQMMLE@EHRBLEKXHPMR WK\
ZHLJKW DQG VS FRK)WDEDNBLG/ PIRIQMHE ER[ EHWZHHQ VKLS DQG \
) L GDODN I6H D QISR P SIM@\X QFKHG D PRGW D QQIXO O K LSQERNBIRSX W FUD
WR FUHBWOWBWLF DV (XURSHDQ SRUWV VXFK DV $QWZHUS E
LQ WKH ODWUHHO XFUXHW $IWHHUWDLQ WISERQBERYWED FUDQHV
ZHUH SRQFEMWRDU U\ FRREWWZEHQ WHILLEP DIIDEKD \DH)H WUDLOHU
PRYIFRQWRIQYMERQWDLQHU WHUPLQDO
&RQWDLQKHOEHMGRRD QGOLQJ WLPH RQVEBWY WKB WQBHOMIQ (
HDUW®QWDLQH U L ] DOMXIURDEVL\RKRW QUERSWDEOF L2 E H EQ W Z(HDNSW L D
H JREMDSDQ DQG 1RUWKH$BBQLRD GBLVBRDEWFRQYHQWLRQDO
VKLEHQHUDDDRDDERXW HLGHOWM BR\WVHD DQG GD\V RQ ODQG LG
LQ DIWHUBRR®KSHULOD X Q FWK 8 OXR\W VORRXWGIDSFUHDVHG WR
W K L&D V GD\V RQG\PHD PRWZHHQ 7RQIR BHRVGK LR
&R Q W D L Q KKIDIEPDQWL B IQE X WW & P\8 R UGBHEOMIBYEHQ RULJL Q DBOQG GHVWLCG

VXSSO \VRZKLIDFF HOMIDRE D O WKLRDUGHi IR QVERL FSQ R G XFW LR Q
EHFDXVH RI V DRYGVRKHIBAYVERE WRYVW RWURBKQYGMNWLHR OXUUHQW O\



GD\W.YH ZRHNV GDLY ZHRIQ W K HQWRNWPDWLRQDO 7UDQVSRUWDV

DV H[SODLQHG EHORZ

)LQD OO P HP DVULDEXASIFRB/D Q JH G | ULRPWOIDE/R Y H QWRH PIYS YW D O
LOQGXYRW \H[DPSOH JGREHND ARG Y QHYQ\WUD QR IDVWHU
KDQGRIQUD WLRGG LMRIROMM@RPUQDO GHRGWRBREHRMXLY VL]H
WR DFKER@RFN RI VO GE B | WHYWURKR X RS BRXD'PYH V \LIQO V
VKL S SILEKHONMD D UIRIQ WK DENE O XFK Y HWVVROMGQYHVWPHQW YV
RQ WKH WHUPLQDO WKL \F R COOR\F R IORORI B BRARED W D ¥ WPHHO B
JDQWWIVOBQ G GBRQYHDLBHFDPH WKW € B BRESHIUOD VRILR Q@V W D Q F H
VXFK FRODWWEYH O L QRAWKEHH DR 7(8V FODVV FROWRIG®NU VKLS

6XFK RSHUDWLRQDOFRRDGJWW KR ERWK FOXVHYV DQG FRQV
JOREDO HFRQRPLF HJ PDQXIDFWXWKIQJVREDOVSRBURDRLFY DU F
ZLWIXEOIRU WKH SHULR®S PRWWIHRES UPRNWBROQWY ZHUH 1RUWK
$PHUQEKPURSBQG -BS®QH WR WKH SURVIL\DIGHOP DLHY W RH
FRQW D L QA IUWEKH LG W HFUPDL@EWDW ZHUH VWHDBORSERPUQRHIR X QW U |
+RZHYHU LMHYHQ SRUWVLRDEB XKIL@H YRQUG RERISHROORZLQJ
KLIFRQRPREZWK DQG UD SL GV RIFWHOH KHHORE R8 B MWD/ON RH
$VIQD OAINHID SR U H QUEEDD Q

'"HVSLWH WKHLU LQLWL DD SR HY B QRERFEQVKL DVXKD'G. RELHDQ
WDNHQ RY HD \EYLRVOKSIRU W E \UXASBHGHEMROAR U NV WIKIDRW K LD G
(DUWKTXDNH LQ ’DQRBUWRKD VLPLODU YHLQ DQG DIWHU SOD\I
DVIDIMHD QG K XFED LROW D QGG KLWR LWWBWHKY DV DQ VR®RMSHQGHC
ZLWK :HWWB G B \SQRNVILUGHN KH O D6 WH®H E R BEHD\G B DFR QW Q J
.RQP\ FRQWIU@MSRUEGW D ISRHUGV LWR ZWHEDRQW IMKISRLQW EHWZHH
2FHDQG ,QGLDQ 2FHP\QBRKQHFOREIMH UHTXHBQ@HU VHUYLFHV ZL
QHLJIJKERRMXWEHD VR XOMEBDHVFRPSHWLWRUV VWDUDOKBXWR HPHL
3HIOMVMDOD\VLD &DAHS 7¥OLQLHWQDP DQG -DNWZWDLRN LQ

,QGRQHVLD XQ G HWRFRUBCMGHRAQDROWEN S RLQNMRDEM SHFW LY H
ORFDO HFRQRPLHV

>7TDEOH @

,Q WKLV FKDSWHU ZH GLVFXVUQSRHW KIRJLNVW IRAV P DU HW\
FRQWDL QH W B W LARBYV W H F WHIRIQV K RZ W K HF RR)SARIF DQR@ OV K H

1 %DVHG RQ WKH VKLS VLRBZELPR BMDIQHMLYHIDKMHFK FDQQRW QDYLJDW
FDQDEHILRQWGBRVW3RYQBED |



ZRUOG HFRQAREDQGWLPH QHWZRUNV L @GFHEWELRDI HE BBOX VRK D L
I X QFW LFRR® W BVIHUHPH. Q DR QUW L PH DVUD CRYRHWWLQJI WKH ODQ
W UDRUANSH F ILROW K L VD ¥ RE W RFQR @ \DRHDA QRVQIRYW GHYHORSPHQW
ODUJHU VKLSV DREWVDEBRNE @WHHUPLQDQ RISHAWIHVABBVHQW
RSHUDWLRQDO ORJLFV RI VKLSSLQJ OLQHV DQG DOOLDQFHV Z|
RQ FKDQJLQJ SDWWHUQV R$\JQREB QHERKESWMHIHU GQREXVVHV
KLQWHKOPKRYE&W FRQQH FWW FOD QERIBIR KW KRB SH UV

(FRQRPLF JURRQKV FD@HE PRYHPHQWYV

7KH L Q Q RRY DAVRICRADD L Q@ D U DWW FREDYWAUD B HU D S L G] BIRED@VBRIQ RH

DOVR %HUQKRIHQ IKWAHROSDUHY WKH HYRPXWLLWRQPR I VEUDIGHW QW
ODNRWIHFD®HW KDQGOLQJ EBVHQRVW RVUVRIRSSHG LY FRQWDLQ
EHLOHQHADIUARR) L QW H D P18 GILIW W KFHREQ WRIREDH [ SDQGHG P XFK

TXLFWKDQ JHQHUMBH AIDMORAVHH DOVR )QGXUWBIE D JURZLQJ VKDU
JHQHUDO FDUJR KDG EHFRPH FRQWL QB GLMIGRIQQ WK H OFDS/DNF W
UHFHVVLRQ IRU PDULWLPH WUDGH ZHUH PXFK ELJJHU RQ FRQW

>)LIXUH @

7KHUHODW ERIQAZKHLISQ PDUHWSPHFERQOBHQHDQ® WMERQRPLF
DFWLYLWINMKR Z W @/KHHDDAKEIQ JAR GRVPDR Q B ¥ RQXFKSAD Q G
GU\ FDWER VAR P S D UHOGR ERAOH VW LF 3UR GAAMIRWU GHFDGHV RU VF
([FHERW DQG WKH LQFUHDWIRQJFRQWDLQHU KD}COWHKFRO XP H
RQWRY GRDUDRG *7XH DYHURZWK UDWH RI FROQWRK@HIW KDQGOL
FRPSDURIGIRGU\ FDUJR DRUG *'BQ VRIMK B Q/GR/N D GHOMUG®WLRQ RI
FRQWEDQISWULRIWKLVDWRFSDUHG ZD@WXKIRU GU\ FDUJR DQG *'3
UHVSHF&HYYHHUDO IDFWRUV FDQ H[SKIDQ@OW KRB/ R WEARE W )L UV
PDLQO\ KLJK YRERGHARGAKEG SWLRQ DQG L § R NIKRH/EGRMDH GRR GV
FRQWWUQIWS R HWW NIERPHEQ@HUDO FDUJIRHD R BUFBWEXBBIRQ G
FRQWRDQBIOL ®LJKO\ FRQQHFWHG ZLWKUHIFFOPRSORE BWHOB XA R L |
FRHIILFLHQWV RI WKH JURZWK UDWHV ZLWK *'3 DWHKLUGZLWK FI
VORQWUDGH RQIOREWDHDY 3 LV KRI®R EDWHXW GBEFADQ \LKRFN
VDLG WR Q&G &I3W K H WOOUH®WK IRU (FRQRPLFVWSROLF\ $Q
1RYHPEHU



>)LIXUH @

'KHQ REVMUWLRZAMWKN HV RI FRQWIRMXBEEDQOGDBDLERXQWULHYV
VHH $SSHIEG®HDS DLWKH JWREW KR I FRQW D LE)HHUQ KKIMEENERIDQNY K D V
RI *'3 +RZHYHU WKH FXUU H Q WREX KM EHDHUPRIZ \G RURTEIMAI D W R |
ZKLOKIORI +RQJ KO®B) EHHI@WLYH LQ W KHKE& B QW HWY R LWHD R V
HFRQRIFEPQNDRQ LQGHHNZD VKV R ENLK $ V, Q05 RILHHW Q@ DIRXG

JLIMUHD D QWGKFREZ WHKAMHDAWDOH V R FR Q WIRIOQHPWE & DIPEXIHQ J
DGGHG®G E\UHJLRRXNQ WUHHBEHQBGREOH SQWLO WKH/ PPEVW RI
FROQWDIUDAO¥D QGU@HBGGYDQFHG HFRQRPL HP\H QWGRQHGL PER Y H

&KLQHV H GRIUMDKHILG) VKDUH Q BVMWSHFLDOO\ HQWU\ RI &KLGC
7UDGH 2UJDQR]DWRIEQ®\V WREIOLAMHVH VKDURDLQRQX GLIQBRUH
WK D Q ZKHOX UR SSFODWVW Q HE W A BIHIIR\P LQ IVOR $OWKRXJIK

+RQJ .RQJ KDG LQFUHDVHG WKHLU JOR EXMH VK DNKD X EDY WERN
WKH PD&ROQHREEWWKH FRQWDLQHU W HW RU@MORGEH YEIRRIS® H QAD/Q
DQG YD®XHG FHQWHU LQVWHDG RI D FDUJR KDQGOLQJ KXE VHI

2Q WKH RWKHH GABWDBYMAMRI *'3 KDYH EHHRRRRIIBQQJ PRUH
FROQWBPDRQBPRWIDPSOBWKRXIK WKH &KQIFDHARIQEFRQBRFFXSLHV
DERXW. Q DVKHIBBIFRQRPAHVH 1$ {MURBB\ 8. DQIQ@DQFH
-DSDQWDNKERVLWLRQ WR7KNRWH MYWBWW.V SDUWO\ GXH WR WK
KDQGOLQJ YROXPHV DHGI BARRH WALAHY L\W@DA\DLWWLFV EHFDXVH R
YRXPHV OHDGLIRRXWW\GRXEOAK FRQWDLQHU PRYH

>)LIXUH @

8QWAIOH HQG RNKUHHOIPKDYHHY RI HFRQRPLFD QBEWMULIYR WLHV
PRYH P HERMOWDK QBML QW D L Q H GV IUEKOD NVERYHHIONW HW KH FRUUHODWLF
FRHIILFLHQWY EHWZHHQ WKH UFRQDIWHDHEW RO BRIXQRBIETVD QG
$SSHQMHOHNDSG EHHQ LXQPWIHD W HQG H DU WBIWHBPO X GIKQ W D
HQWU\ LQ WKW EBREBEIBQFLDO FULVLV HIIHFWM SIDRJBH\HSODLQ
VXSSO\GHDHQR SPRHQUN LLGY HARPRBEHAE FRKSHELBYIOQG Q $VLD
D JURZPEDODQMHY XRW L RIVADARQ R|I SWREX®AWLRQ

>)LIXUH @



7DEBWOHD DQWKRZ WKHBQ®WGHVRPDO FRQWDLQHUPRFHPHQW
$V GLVFXVVHG DERY HF RXW DRIGHAE R B R W LHRDQES FRAMLFIGWLCH V
FRQ QHFQWHIG+RZHYWKH\ DUH OHYQVRR QKAMQ®& HWUDRLW\ RI
FRQWDLQHU PRYHPHQWYV IKDWHDER @R OV R EMWLLELIY WHR/Q W [$V LFDI
LQFUHDVHG UHJL RQDHU K B\W AR FERAMHV QKWWY RQ ® R RR@WDLQH U
PRYHPH®EED \WKH LRSFPRYRPRARVGRQWDLQHU FFPSHOABI@BGY LV
LPED O R@FHBRWHKLIKO\ ZH L JKWRHEWIDQ QHIAMHGTAUBRDRHH @ SHH G

RI HFRQRPLFHPHREZMARRQWRPLHY DQG H[SDQGBG IR KA-R MPP B QIWQ/F H
URXDVHY UNNKBRXJKRXW WKH ZRUOG

>7TDEOH @

SRUW GHYHORSPHQW DQG WHUPLQDO RSHUDWLRQ

7HUP L@®DYHORB® 8 QQM Z RSRHUDALQ J
7KH ILUVW VKE'S OFQHBEBOLYHUHG &R QBE\RY KW BI |8 CHIBG W KUR X JK
HFRQRFM Rl VABIOMDBWHKQGHUOLQHG E\ &XOOL QPG Q®FKDQQ |
DOWKRKKBBSDFLW\ ZDV OHVV WKB \R QRIBW K\R XWKINCARIWIH S W
FROQWDLQBEUVHKLSPBRVKH VKLSG2QE XQAIOWMH UG D FKRHUWH WKDQ
WKRXVIDHIORRW (TXLYDOHQW7ERQLWYV P OBIQGW KZL G$WK D
FRQVHTXHGFFHIDKX B¥ T XILUMW D Q G D U GV HRIGWR® QHHW FE\H BW E R W K
OHWK BEISWK VHH 'XFUXHW DQG %HUOL IRU DQ HPSLULFDO
RI PHUBOLS WURHNKF IDFLOLWLHYV DIIHFW SRUW RSHUBMKRQDO H
DQG OHDGY WR D GHEDWH R @ WIKWMWKHKBRUN VRDOR® ZQ D XF
BUHYLRXVO\ PDQBRBW QMR DYKLSV FDUU\LQJ (BRERKIGYKH
FRQWPH@WWK PHWHUWHUDGRHESSWK 7 (8V FDSHRIPLQRQ WBK&6W

>7TDEOH @

/D UJHIUAR QWD L Q H U VWKKLFS M/ [ESEDRDRIQ WY HYRU Q@ PIOSW WKH SRUW)
RODUVNDQ®HUFHQRQAVRSWIHDEES /RQJ %8 IPKP HGRUW YV DUH

ORFDVBN® UHWADQG HVWXDULHV DV KL WWROHFB/Q REDD RN JW R X QG
GHYHORSR MKEZHYSW RMLABHY LPARUWDR@WREVEQWZHUS DQG +DPEX
H[FHSWLRQDO FDVHV 7KRWWJHSERIRLRV ZK\ ODUJHU VKLSV LQFUH
ZDWHU SRUWV WKH H[HPSODU\ FDVH EHLQJ /RQGRQ PDLQO\ V



.RQEDVHG +XWFKLQVRQ :KDPSRD NLORPHWHUV DZD\ DOWK
'XEDL 3ROWY "RUGHYHORSHG WKH QHZ /RQGRQ *DWHZD\ FRQWD
3VKLS FORVHU  YRWMW REGBIRSH F L DIODNDEHHDRV ULNRF\WY I/ILQH U
WHUPEQD/MD UHFODPDWLRQ WKURXJKR WK HR 10 DIRZ DGO i$ RUNRK
FROQWIVHUHRE@BWOR L QPHIVW JDQWU\ FUIDQHRY FRIWD @R QIRHU OLIWLQ.
DQG RIl WKH FRQWDLQHUV LQVLGH D ZLGWK VKLS
,Q(DVBWLIKH SRUWV Rl 6KDQJKDL DQG %X WVR®WDVRHKDG
WHUPIWEKD®RXJK VHD IUKPQDVRI@BOHHESRUWXVDQ 1HBR SRUW
(OVHZKBHA &KDIEE® QEDLODQG&DLH IIX@BLQ 9LHWQDP
ZWH QHZO\ FRQVWUXFW HG IR RWKRRODAEDSHRUH M/ D Y L IR @ER
&KL OLQ@KHVSHFWRLWWO\ WKH TDHZM RRBSRIRDOD\VLD ZDV
FRQV WIRUF WRIFGSIHZL W K 6 L QZDIESORSMAW V HRAEH3 Q L7TGIU PULVQIRID L Q
W H U FRLSHDUBD WIRDHVUKINWRE 6L QJDIBR WK QWREMW KEDA/LUHFW HIITHFW
GHFUHDVLQ$6WQ DD IS AFUEN IRU WKH VDNH Rl FRPSHWLWLRQ E
SRUW FRRO/ORZ L QJ OCHHIUIWN HQ VG YR BRKRATENGINGX Q J $ 8 WK KXV K
ODHUVN UHWXQUOQBSBUMROEHVY WKDQ D \HRDEBDR@AUHDWRQMXQJ 3
FROWWKQRXJKSXW LQ WKH ODVW \HDUV

3RUW PDQDDEWHE@EWQDO RSHUDWLRQ

$OWKR X JKORK HVSRERE MM BARK W D L Q HV. | PEVMLERRW H G R QYWD L Q H U
WHUPRRWDY LW\ KHPKEDS V\T/H QY GXBW G\LVFXV VDG UERY H

FRQW D LVDHIH 8 KMSLID®GD UG F R QAK D D HMUFQMIEL QN BO\DSPHROAY

R IW KIHD R E D O FIRIDMRIMHUHPIDQ@RISNUD WS)GE BLF D Q S RYWL YRBMK DW L Q J
FRPIMYQWHUPLQDVLRYNRHBEWR W QB OQRNBIQ Q PSHRUNMD ®W QD JH U
JLIXUHEHFDWKH RS H U PVDIQRQ HIRGRRVD W DVHUHRL Q D PD QWG
LQYHVWRHR WU Q DWHFKQWQRDYV ERNLRURILWY ZLWK WKH JURZ
FRQWWU@IQW SRUW

>)LIXUH @

Q JHQHUDO SRUW CCDO\DARPDBEW LROORZLQJHARFWUNDGH YV
JRYHUQPHQW PDQRBB®GHERWPDQPRHOMXEOLF HO NGINIBURNGW
DQGSULYDWH FRPSDQ\PBDVDQ E PHOWHR OL\G BR/WWE RSHUDWLQJ FRI
DV VIOHXQ JIXUPI\SH FHQ WRNDHU PCHYDW H BXAWNR WKH ODFN RI UHO
DJLODWG HIILFLHQW \PRYDVR PAX@F\WH FRRPRIQH FDVH RI +RQJ .RQ.

EHIRUH WKH KDQGRYHURY¥R FKQ\@®DIDU Q P HRQRWQF HDEUGAHKCH



GHYHOR S PEHDOMIFRRIORWMKWHD QG SRGEDW HWEDHDNZ DW8 U
LQIUDVWURFW SR WYV DTV RDQBBRIPE LEY PXIQR\SHDMOR U VB R W V
SRUWRMRQJHOMQJ %BDFRRQG (YHUJDIIBHHVH PDOBEHSRUWYV
SXEOLWEHFDXWKMIUJH ORFDDOPSIBREBRPME DFWSMLSXEBY F
EXVLQH\GULWVIEWER VRPH FDVHYV EDVHGERG IMNGH G I BELH/S HRQGMHINFLHG
RQ SRXWL.QHVV DQ® L5 GIPIRESERHR YO U YR M Y WHERX K@ LWV U LU P
JRY H U (DA H.GQDW. D W ¥ XGF KL BE/HBR QW ITIHUHPL QDO $XWKRULW\ DQG 6LQ.
$XWKRYASEHIRUH SULYBRWRDMWEROW R SHUD VRHRG/PEOLVK SXEOL
FRUSRVDOQGWE® FD FLVF L UDW H ZZRAV NW K HO B NBHLARIDR K V L XHHIO X Q J
6 HDVWWGH7D F/RRMDILUPZKLFK KDV SXEDQREREOWPBRQYWEOLVKHG
XQGHHQHRFORBDQ\ $VDWKH H[DBSOSURY DWH VWFRIP SRRQSWVYW HG
.LQJGRP 8. DQG 1HZPBIYDEB®CODVISULLHWRLFRPSDQ

3RUW RIHWDSHYV FOB VWKMXANRG |RXED W SMRFR QVWUXFWLRQ
RZQHUVKRSHDBWLRIQ O VWWHXNFWXUH EHWZHHQ S\RHU/W LPOI® JH U
RSHUPWRGGLWLRQ LOHEAWHG KR ROWR WZR WQSH UDRFMWSKRIHWD IDG
VXSHWU X FIADEUHSERXW OWHDMHG ODQG SRUW RSHUDWRU FRQV\
VWUXBIEWH\ DRUED SORGBW IILWDGKH G ZD Q 8 K RECVWM D OWAR ULXFIW R U H
EHUWBFQD )RWHYDPSOH VRRAVWY. S§RURSHLIPQEBUH OHDVHG KRPH
ZLWKRXWWUOSAWSHI HHRZHYHU WKH SRMWWO RDEFRQ@G ZRGIKRXW QR
SURILW L QIWDSR\WU XZFDANKHUEZHAD N GIKRHHU PR.HDUDW RR QJ .RQJ
SDWRQFHVVLRQ PR QGHN YRH O/RIE B PHEYPID RRGIIU Q DHEBW HQR B V
WHUPLQDO L QFEHMIPQ D DOMRFOFLW UW BWKWHRIQ IDSPG QW SURFXUHPH
$OWKRXJK QH®BHWHORISHHBS E\U BMWRRIPBV+RQJ .RQJ JRYHUQPHQW
RSHUDWRW EBPD@ZBUR/S HUDW H VKW KSHRWHQPIZBRMHB QD JHG
E\WKHMQWUDO JRYHU Q PLHOWW HRHEMRYID@ WY R GBB$GE\ SULYDWL]DWLI

8. SRUWV ZHUH DOVR SULYDMWUHHG XQLWEKHWDVHFRQG KDOI RI

>7TDEOH @

7JHUPLQDO R SHOUDWRUWHREVSHVOREDO V{WHYUFGRWKVRSHUDW
DQG JOREDCOVFWHUREBODDWEOWKHLUVW WW\WBSUSOD\ FRPSDQ\
IRFXWRH)GSRUW VH U YOLRVM HRVHLYGIRBRAFOA R SWK BERPEDWH D QG
QHLJKERWHRV IRFXVLQJ RQ FRPSHWLWR Y H{ PORGS ® Hi L B IOFQVR RIKH !
KDV  WHUPLQDOV LQ FRXQWULHV LQ WKH\ KIDYH  WHUT
VHFRQG WVYSGILYLGHEXMQWR QKR RQMWHKDBREHUWDWLRQ LV IRFXVH

SURAHOMWHAWEBWR X S F RAFSIDNIRII RWKHU V KRIQS BIKQ M RHY KD QG



VHFR QG VRIFXNDN GFRRVAWRBE UHILFRBBWILVQMRGH WKHLUNURXS FRP
VKLS SUHW ZRU W KHPSMRW UKBEMHQ P D N LX@DIRWKG LWIBHBD@L® Q
VXSSREPWUDWLPH EXVLRRARWNHRI FRPISIDWDLHY -RRIZ HFENEWH FEHQ W H L
GLIILFXWWRWYRQVLWLYH VKESS I RU PRI BXAH [SH\RM BW
EHFRPRUH VWREBEQHPDULW L PH HEXVIRQWK VEBPEJ O LGQWRHEW D QJH
WHUPLQDO VHUYLFH QRW RQO\ RRVUKREZ®S W KWISIEE HH QO QEBHYHE X W
JURRY WKHLEHRBZ@DBIW P IGOW O MORVZEKRD GOLQJLIREBDYWVDERXW

R W R MRDQON W K@ IR U0 W SW /D BRHD@@VYHG RED O R SWHRIIRWY D QG
EHHQ LQFUHDVLQJI7DEQI

>7TDEOH @
>7TDEOH @

*OREDO PDULWLPH FRQWDLQHU VKLSSLQJ

W LV QRIQRHAQONKDW KRULJRQWDO LQWHJUDWQRBD®XVKH (
QHWZRUNV E\ WKH SULQFLSOH RI PHUJHU DQG DFTXLVLWL
&0$&*0 )UpPRQW DOWKRXJK WKHUH DUH YDULDQWV
WDNHQ SODFH DPRQJ FRPSDQLHV DQG DPRQJ UHJLRQV ¢
PDULWLPH FRQWDLQHU IORZV DUH FXUUHQWO\ WUDQVSRU
WKURXJK DOOLDQFHV ZLWK D JURZLQJ FRQFHIDMFDRLWOR Q
&ULVLV VHHZKIFE&®&HOHG WR LPSRUWDQW WXUPRLO LQ WK
EDQNUXSWF\ Rl +DQMLQ 6KLSSLQJ LQ 2WKHU FRPSDQ
VWHDPLQJ GHILQHG E\ GHFUHDVLQJ WUDYHO VSHHG DQ
HFRQRPLHVVRIHMFIX®GI® DQG PRQH\ DQG DW WKH VDPH WLP
RU VPDOOHU YHVVHOV &HUWDLQ VKLSSLQJ WR DYRLG
IDYRUDEOH VDLOLQJ ZLQGV LQ WKHLU URXWH,RSMKIDWLRQ
PHDQWMPKIHU FRVWY DUH WU\LQ JMVHRI IRH \B M YW RIERGHIOLCR & JUKF
ZRUOG ODULWLP:BD GHWNDIRDG WU\LQJ WR E\SDVV 3DQEL
WKURXJK WKH SURMHFW RI D QHZ 1LFDUDJXD &DQDO DQ(
UDLOXMOG BAKIWBRXJIK ,VUDHO DV ZHOO DV D WKURXJK 0\D
6WUDLWV 7KH SDWWHUQ RI JOREDO VKLSSLQJ LV WKXV V\
UHPDLQV WR EH GRQH WR IRUHVHH ZKDW ZL®@OFBH. RIJRXWF
SDVVDJH VKRXOG LW EH &DQDGLDQ RU 5XVVLDQ LV VWL
SULRULW\ IRU FRQWDLQHU VKLSSLQJ JLYHQ DOO WKH JHF
QRW UHVROYHG \HW



>7TDEOH @

$ JOLPSVH RI ZKDW WKH FXUUHQW RU UHFHQW ZRUOG S
SURSRVHG LQZKIHIXWHEH FDQ VHH WKH PDN®RILVWRXBEXWLRQ
DFURVV WKHJIUR®EBA LQWHJUDWLRQ LQ (DVW $VEB DQG Wk
DQG $VLD DUH UHVSRQVLEOH IRU WKH FRQFHQWUDWLRQ L
DQ LPSRUWDQW3WDKDUH RIUMBH VEXU ZKLFK LV PRUH LPED(
SURSRUWLRQ RI ER[HV UHW |$QHRA VHRP BMEOIW R P

>)LIJXUH @

7KH DIRUHPHQWLRQHG FKDQJHV DQG G\QDPLFV DUH H[DP
JLUVW ZH UHFDOO WKH PDLQ RSHUDWLRQDO DVSHFWV
XQGHUVWDQGLQJ RQ KRZ WKH\ GHVLJQ WKHLWHDULRXV
SURYLGH VRPH HPSLULFDO HYLGHQFH RQ KRZ WKHVH HFF
DIIHFWHG WKH GLVWULEXWLRQ Rl JOREDO VKLSSLQJ IORZ

2SHUDWLRQDO DVSHFWV RI OLQHU VKLSSLQJ VHUYLFHYV
$SSDUHQWO\ YHU\ FRPSOH[ WKH ZD\ VKLSSLQJ OLQHV R
QXPHURXV IDFWRUV EXW D IHZ NH\ $QQ QNLB CP-DW \BM W RH 8
SURILWDELOLW\ EXW ZLWK WKH H[FHSWLRQ SKRAFSDUHG
DVSHFWV WKDW VKLSSLQJ OLQHV FDQQRW DYRLG 7KH\ W
VKRXOG EH GHSOR\HG IOHMHRWRP BQGNK® WRMNVPHMNWRWIREHF
RI FDOO DFFRUGLQJ WR PXOWLSOH FUKW HUMDHWEWWUBIU H|
WKLY SRUW DQG QRW DQRWKHU LV QRW D VWUDLJKWIRUZEC
SHUIRUPDQFH WHFKQLFDO TXDOLW\ DQG FDSDFLW\ KDQ
DUUDQJHPHQW ZLWK WHUPLQDO \RSBWH WRMRUNR WIHHD GIQ\G WP
7LZDUL HW DO BQSIRDJI OLQHV DEURRRVWIRRVWDLG V
WHUPV Rl SRUW VHOHFWLRQ EHFDXVH WKH\ NHHS D FHUYV
WUDQVSRUW FKRQDDOHMFKWUBBG WR PDG\ FDAVWULEBR¥NHU
QDWXUDO GLVDVWHUV HWF 7KHQ FRPH WKH FKRLFH R
FXVWRPHUV PDLQO\ VKLSSHR®DWROWLDW LMJIMMIKRKL U DM G
VHDVRQDOLW\ DOVR FRPH LQWR SOD\

>)LIXUH @



7KH PDLQ FRQILJXUTEWDRRKMVYDEDNHGURYHU RI FRQWDLQHU
7KLV FDQ WDNH SODFH DW WZR OHYHOV LQGLYLGXD
FRPELQLQJ OLQNLQJ WZR RU PRUH TROHOWH B\G BRR GBI K7 K H
E\ FDOOLQJ DW YDULRXV SRUWY DORQJ WREGURMWYLEGVW
'XFUXHW DQG 1RWWHERRP 7KLV VHUYLFH LV D VHW
YHVVHOV KDYLQJ LQ FRPPRQ FDOOL®@XEDWIWHIUIQYW H UHY DROL
IUHTXHQF\ EHWZHHQ FRQVHFXWLYH SRUW FDOOV 7KH RY
RSWLPDO FDOOLQJ IUHTXHQF\ ,W LV LPSRUWDQW WR QR
DV\PPHWULF LQ WKH ODWW HNUFDXWH G IRIQHW K 8 \Z [3\REJMWFK R,
FDUULHUV VHOHFW DERXW ILYH SRUWV RI FDOO SHU ORR:
VL]H PD\ KDYH HYHQ GHFUHDVHG WKH QXPEHU RI SRUWYV
EXQGOLQJ WHHRUA B QG BHFE X OXPGVHUYLFHV

$QRWKHU R SWR.E®QG OH ERBRMEIQHWI WZR RU PRUH OLQF
IROOKRXBQWBSRNH QHWZRUN KXE IBIGIG HLRQ DIQRAHH WO VQ G® J
JRYHUQPHQWY DQG SRUW DXWKRULWLHVY LQYHVWHG KH
UHGLVWULEXWLRQ QRGHV WIRQWBNR HIG GROIBEKEN FIDO® H
IRWWHERRP KXBABRKIOG SURYLGWMLFPROGDFFHWALEROLW\

PDLQ VKLSSLQJ ODQHV DQG RZQHUVKLS LQ ZKROH RU L
WHUPLQDO RBMWD R/IRWYORVFH VE H G QEDO/RAY IV WALH F X PWH U UH V \
WUXQNIAQEMWZHPHDQRQ SURGXFHU RU FRIQWSWPHRWPDUNR®M
FRPSOHPHQWYV WIKORORE@M@H RD WRRUMNLY WKRVH PDUNHWYV WR
FRQVXPHUV WKURXJK KLQWHUODQG VHUYLFHV &RQWDLQF
GHVLJQ WKHLU VHUYLFHV LQ WKH PRVW HIILWKHDQWWIKH SF
VDPH QRGHGNGRPBNRQRDH PDLQ VKLSSLQJ OLQH )UpPRQW
MXVW OLNH WHUPLQDO RSHUDWRUV WKURXJK FRQFHVVL
$QRWKHU VWUDWHJ\ RI VKLSSLQJ OLQHV H RSP HRPX \E R Q
LQYHVWLQJ JDWHZD\\)UD®G IDW®ED OIEQ SRHW R UV W R
YHUWLFDO LQWHJUDWLRQ HVSHFLDOO\ LQ FRXQWULHV Zk
'XFUXHW DQG 9DQ GHU +RUVW

7KH HYROXWLRQQM IORZ SDWWH
2QH VLPSOH DQG FODVVLF ZD\ WR LQYHVWLJDWH KRZ KDY}
XQGHU WKH DIRUHPHQWLRQHG FLUFXPVWDQFHV LV WR OR
QDPHO\ *LQL FRHIILFL&QWV B KE6 BHY,I ) QEXUH7KH ODWWHU



LQGH[ H[KLELWYV D FOHDUFRRPEBEWEDWRRQUBW D GHPRU
FRQVWUXFWHG 3BRGWDGRSIW WHWROMXWVYREOFHVVLYH GLIIXV
DFURVV WKH ZRUOG *XHUUHUR DQG 5RGULWRHQHU SRKMW
WUDIILF LV OHVV DQG OHVV FRQFHQWUDWHG LQ WKH W
RSSRVLWLRQ EXW ZLWKRXW EHLQJ FRQWUDGLFWRU\ WHR
WHQGHQF\ FI *LQL FRHIILFLHQW IRU WBRWWH® DBEURKN W R SD
GHVSLWH DFOMVWFOM®UDQG V H)NRUU BIQD AIOORW K B WKL RAQKWH
FRQFHQWUQWERB R ISR VML DEKDG EHHQ VWDEOH EHWZE
WK HLID@BXWKHDVW  6R X WRURDQ\G D HEYDMFUS Y EHG R Q V
KDG EHHQ H[®MREGLBJFDQQRW REVHUYH D SDUDPRXQW FR(
LV WKH WUHQG XQWLO WKH HDUO\ V DV FRQWDLQHUL
FRQFHQWUDWHG DURXQG ODUJHS KRENV DFIRD FHIWHIZ D WL R X
RFFXUUHG DOUHDG\ H[HPSOLILHG E\ WKH SLRQHHULQJ Z|
7KH JOREDO VKLIW RI PDQXIDFWXULQJ IURP WKH :HVWHUQ
IRU VXFK D PL[HG HYLGRRE®D WHRHFKHEGLQ O AKHLQFH LWV L
LQ WKH :72 LQ

>)LIXUH @

$QRWKHU EXW FRPSOHPHQWDU\ ZD\ WR XQGHUVWDQG WK
FRQWDLQHU IORZV LV WR DSSOWKHRURWLERD \DLOPISRAUH VWK
XQZHLIJKWSRUWQRMHWUL[ RI YHVVBOPBAZWKH JOPWD LQGH]
FRQAEEGHQWLWWKH QOWDRWNFDQ 6L WHHWDSWRBRUWLRQ RI RE
R¥HGIJHW WKH PD[LPXP SRVVLEOH QXPEHU RI OLQNV LQ V
IXJIR IRU D UHYLHZ RI WUDQV S RUK\W DRVOLHROQW GMHAADR QN B
WKDW DW OHDVW XQWLO WKH ODWH V DQG HDUO\ Y
SURFHVV RI UDWLRQDOL]DWLRQ DQG VLPSOLILFDWLRQ L
ZLWK WKH QXPEHU Rl SROMNH B R @ X.QWHIEGERQDH N WX D

FRQVHTXHQFH Rl WKH DIRUHPHQWLRQHG VWUDWHJILHV R
QHWZRUNV DQG VHOHFWLQJ ODUBH®&XEM FHW BR QY HR ID WKHY |
DIWHUHDSIBFLDOO\ MXVW DIWHU WKHD WORHEW & K L QDG LLDIM L
FHQWUDOL]DWLRQ VR WKDW WKH ODVWHVYDBXH7KILV P HB QW
ORW DERXW JOREDO WUDGH DQG FRQQHFWLYLW\ LQ WHU
URXWHV Rl WKH SDVW KIBD®¥RUEFHH Q LFH 5 Q IVF B @ BERBERILLP® O L
DURXQG ODUJH KXEV DQG JDWHZD\V EXWLDPHVSWKMW W [\8KDQ
FDQQRW DFFHVV WKH UHVW RI WKH QHWZRUN ZLWKRXW



UHGLVWULEXWLRQ SODWIRUPYV

>)LIXUH @

&RQFOXVLRQ

7KLV FKDSWHU UHFDOOHG DQG GHPRQVWUDWHG GHHS FKDQJH
UHRUJDQL]JHG ZLWK WKH RQJRLQJ DGYHQW RI FRQWDLQHUL]DW!
PXOWLIDFHWHG DSSURDFK WRRPRRQ D\Q RUW HQV L\RH E VI LGFR VWV 8 F
FRYHUHG DQG DQDO\]HG E\ VFKRODUV DQG HRARRSDRQYDQY E.
YLHZ 5HYLHZLQJ WKH FRPSOH[ DQG FKDQJLQJ UHODWLRQVKLSV
FKDQJH DQG HFRSPRRQW GIHRMWHO DQG VKLSSLQJ OLQH RSHUDWL]
IRUPHU ZD\V Rl GRLQJ WKLQJV LV QHFHVVDU\ EHIRUH ZLGHQLQ
JOREDO YDOXH DQG VXSSO\ FKDLQ VXFK DV KLQWHU@DQGV DQ¢
FKDSWHUV :H ZLVK WKLV ERRN WR EHFRPH D XVHIXO LI QRW D
DOVR H[SHUWV DQG SUDFWLWLRQHUV IRU D EHWWHU XQGH
WUDQVIRUPDWLRQV RI WUDQVSRUW DRG DRKROWLFV VIVWHPV \

5HIHUHQFHV

$FKXUR@P]DOH] 3 $QJHORXGLV 3 =DYLWVDV . 1LNQHMDG $
GHIHQGHU PRGHOOLQJ RI YXOQHUDELOLW\ LQ PDULWLPH O
$GYDQFHV LQ 6KLSSLQJ 'DWD7HQBRLQUVDMBEGODBGHQL®DULWL
LQ WKH $JH R5EBRXWODMEDH 6WXGLHV LQ 7TUDQVSRUW $QDO\VLYV
<RUN SS

%HUQKRIHQ6D&KOLKG .QHOOWVULPDWLQJ WKH HIIHFWV RI WKH FR

RQ ZRUOGXQED&PLYHUVLW)\ :RUNLQJ 3DSHU '"HSDUWPHQW
(FRQRPLFV DQG ODQDJHPHQW
&XOOLQDQH . 3% .KDQQD 0 (FRQRPLHV RI VFDOH LQ ODU

JHRIJUDSKLFDO-RXYQIDFkDWLRQMQVSRUW *HRJUDSK\
'RL 0 (G (FRQRPLFV RI 3RUWAR D YRG 6BBEKIDREXYY -DSDQHVH

'XFUXHW & %HUOL - \EBISS D QYIVWHEK/I BREW JDHFKQROR J\
,QWHUQDWLRQDO
'XFUXHW & %HUOL - %XQHO 0 *HRJUDSK\ YV WRSROR.

FRQWDLQHU VKLSSLQJ QRWZ2ROPNVPHLHU * ORHRURN\D S K L(FEW
Rl ODULWLPH GDQQYGROWDU 3XEOLVKLQJ IRUWKFRPLQJ
'"XFUXHWIR ,/ 6WUXFWXUH DQG G\QDPLFV RI WUDQVSRUWD



DQG DSSOLFDWLRQV ,Q 5RGULJXH - FKHRBWW HDRRFERRN RKD
7UDQVSRUW®BWSBREBYFDWLRQV SS
'XFUXHW & 1RWWHERRAQRSLQJ OLQHU VHUYLFH QHWZRUNV L

6RQJ ': 3DQD\LGONUBWLBKN /RILVWLFV $ &RPSOHWH *XLGH \
DQG 3RUW 0DQRIM®HBOWH SS
'XFUXHW & 9DQ GHU +RUVW 0 5 7UDQVSRUW LQWHJUDWL

UROH DQG SRVLWLRQXRIRSBWG URKGQDWLH 7UDQVSRUW DQ
5HVHDUFK

JUDQF 3 9DQ GHU +RUVW 0 5 ODQG SHUON]EQJLQMMHNKHDWLRQ E\
DQG WHUPLQDO RSHUDWRWDW W -RXPHOIDP RX WUDQVSRUW *HR

JUPpPRQW $ *OREDO PDULWLPH QHWVWR2ARUUNIVO RHH7BFDYWSRI
*HRJUDSK\
JUPpPRQW $ KL¥WRR\ RI PDULWLPH QHWZRUNV VLQFH 7K

*pQpUDOH 7 U DIQ WDWDADVQ R FF X V&I B Q, Q Q WWKFE L&)0I$ V0 [RU L \VG. P H
IHWZRUNV 6SDWLDO 6WUXFVERYMW\D DQ@IH 76.\W XN\& LYBPQEWZNV D Q V
JRQGRQ DQG 1HZ <RUN SS

JUpPPRQW $ 6RSSp 0 1IRUWKHUQ (XURSHDQ 5DQJH 6KLSS
KLHUDUMKQJ , Q- 20LRMHWHERRPDFK % 3RGWV &LWLHV DQG *O
6XSSO\ &$DIGGNIVKRIMVH SS

*XHUUHUR ' B5RGULJXH - 3 7KH ZDYHV RI FRQWDLQHUL]J
WUDQV S RRMWIWIORR! 7JUDQVSRUW *HRJUDSK\
+D\XWK < &RQWDLQHUL]DWLRFRQBPWRHHRN® FK\QWHU FR

+RVKLQR + 7KH LPSDFWV RI &RQWDLQHUL]DWLRKH WR ,QW
&RQWDLQHUL]RWL-PGSDQHVH

,WRK + (IILFLF®&BQJHVY DW PDMRU FRQWDLQHU SRUWV LQ -DSDC
(QYHORSPHQWHSQBZ\RLBUEDQ 5HJLRQDO 'HYHORSPHQW 6W X

,WRK + BWUXFWXUDO &KDQJHV LQ 3RUW &DUJR )ORZ 'LVWULE
6\VWHWPK/H SURFHHGLWH UIMVD WALKRHD D O D§ Y/ WR P IHD WWFLRSIR MRU VOV
$QQXMRMIHUH@HBSWHPEHU 7DLSHL 7DLZDQ

. XULKDUD <7KH JOREDO WUHQG Rl SRWWXVHU&R F HOLRE®XV /W U D
BWXGLHV ,IQ WILSADXQWH H

ORUHO - & 'XFUXHW & 7KH PR@WHKRLEDRXJKW FRQWDLQHULYV
3RUWXV 2Q0LQHKWWS SRUWXVRQOWRPH @KRE UBX.JKMWHU Y LH
FROWDLQWRBKVRWHRQ



http://portusonline.org/fr/interview-the-man-who-brought-containerisation-to-europe/
http://portusonline.org/fr/interview-the-man-who-brought-containerisation-to-europe/

JHYLQWRQ 7KH %R[ +RZ WKH 6KLSSLQJ &RQWDLQHU ODGH WKH :
(FRQRP\ %3 UUBPHWRQ 8QLYHUVLW\ 3UHVYV

ORUL 7 ,QWURGXFWLRQ WR PRILMUER QR JIRMVRFVREXRMDQ 3XEO
-DSDQHVH

IRWWHERRP 7 ( 7KH DGDSWLYH FDSDFLW\ Rl FRQWDLQHU
FDVH RI XSVWUHDP VHDSRUWXYQWZHUS7DRGQVSRREXVYBRJIUDS

IRWWHERRMPIZV($ 8DODUUHOO 6 *XHVW HGLWRULDO 7HUP
UHYLWDWHWLPH 3ROLF\ DQG ODQDJHPHQW

2KPDH . 7ULDG 3RZHU 7KH &RPLQJ 6KDSH RU XD R)EDP RRPISRIQ
WUDQVODWLRQ LQ JUHQFK

5RGUE3XH 7KH *HRJUDSK\ Rl 7UD¥GERUWIESRWNPYRXWOHGJH

5RGULJXH - 3 1RWWHERRPEDYHG UH)J)RREDOR®WLRQ ,QWHJUD
KXEV ZLWK SRUSM\KHQWAKUD@® GBPQVSRUWDWLRQ (FRQRPLFV

60 D %N WP R GW JLIW\ \HDUV Rl RUJDQLVDWLRQDO FKDQJH LQ FI
VKLIW DQG WKH URGIRMRXDBIDM ILUPV

7L Z BU,W R KR 1O 6KLSSHUV SRUW DQG FDUULHUGLIHGHFHWIHRQ E
FKRLFH DOXDLAWLWFH (FRQRPLFV /RJLVWLFV

7RQJ]RQ - (IIELHQF\ PHDVXUHPHQW RI VHOH®W H GQDXW WRDDOA. 3¢
XVLQJ GDWD HQYHDORBEWHRW WQOWAR/QBEHVHDUFK 3DUW $

7RQJ]RQ - 3RUW FKRLFH DQG INHLQNW®RIRWRULGBUSHVHDUFK 3D

:DQJ - - &KHQ 0 & JURP D KXE SRUW FLW\ WR D JOREDO \
$ FDVH VWXG\ RIRRRDIDBRI 7TUDQVSRUW *HRJUDSK\
:DQJ / =KX < 'XFUXHW & %XQHO 0 /DX << JURP KLHU

HYROXWLRQ RI WKH VW FHDVRQUA DILOQUHW VK HY SERIQNS B/RNG H P
SHYLHZV
X+ ,WRK '"HQVLW\ HFR@®RMBVQVSRUW JHRJUDSK\ (YLGHQFH

VKLSSLQJ 1RXGIQMOURI S8UEDQ (FRQRPLFV



7DEOH FRRM BKD@EWOLQJ UDQNLQJ

X R IVORIEABEPAN SRUWYV

1975 1980 1985 1990 1995
1 [NY/NJ 1,730 |INY/NJ 1,947 |Rotterdam 2,655 |Singapore 5,220 [Hong Kong 12,550
2 |Rotterdam 1,079 |Rotterdam 1,901 [NY/NJ 2,367 [Hong Kong 5,100 |Singapore 11,846
3 |Kobe 905 |Hong Kong 1,465 [Hong Kong 2,289 |Rotterdam 3,670 |Kaohsiung 5,232
4 |San Juan 877 |Kobe 1,456 |Kaohsiung 1,901 |Kaohsiung 3,490 |Rotterdam 4,787
5 |Hong Kong 802 |Kaohsiung 979 |Kobe 1,857 |Kobe 2,600 [Busan 4,503
6 |Oakland 522 |Singapore 917 [Singapore 1,699 [Busan 2,350 [Hambrug 2,890
7 [Seatile 481 [San Juan 852 |Yokohama 1,327 |Los Angeles 2,120 |Yokohama 2,757
8 |Baltimore 421 |Long Beach 825 [Antwerp 1,243 [Hambrug 1,970 |Los Angeles 2,555
9 [Bremen 410 [Hambrug 783 [Long Beach 1,172 [NY/NJ 1,900 [Long Beach 2,390
10 [Long Beach 391 |Oakland 782 [Hambrug 1,159 |Keelung 1,810 |Antwerp 2,329
11 |Tokyo 369 [Seattle 782 |Keelung 1,158 [Yokohama 1,650 [NY/NJ 2,276
12 [Melbourne 365 |Antwerp 724 |Busan 1,115 [Long Beach 1,600 |[Tokyo 2,177
13 |Keelung 246 [Yokohama 722 |Los Angeles 1,104 |Tokyo 1,560 [Keelung 2,170
14 [Hambrug 326 |Bremen 703 [Tokyo 1,004 |Antwerp 1,550 [Dubai / Jebel Ali 2,073
15 [Antwerp 297 |Keelung 660 |[Bremen 986 |Felixstowe 1,420 |Felixstowe 1,898
16 |Virginia 292 [Busan 634 |San Juan 882 [San Juan 1,380 [Manila 1,668
17 [Sydney 262 |Los Angeles 633 [Oakland 856 [Seattle 1,170 [San Juan 1,593
18 [London 260 | Tokyo 632 [Seattle 845 |Bremen 1,160 |Oakland 1,550
19 |Yokohama 329 [Jeddah 563 [Felixstowe 726 |Oakland 1,120 [Shanghai 1,527
20 [Le Hawre 232 |Baltimore 523 [Baltimore 706 [Manila 1,039 [Bremen 1,526
2000 2005 2010 2015 2016
1 |Hong Kong 18,100 |Singapore 23,192 |Shanghai 29,069 |Shanghai 36,537 |Shanghai 37,130
2 |Singapore 17,040 |Hong Kong 22,427 |Singapore 28,431 |Singapore 30,922 |Singapore 30,900
3 |Busan 7,540 [Shanghai 18,084 |Hong Kong 23,699 |Shenzhen 24,204 |Shenzhen 23,979
4 |Kaohsiung 7,426 |Shenzhen 16,197 |Shenzhen 22,510 [Ningbo 20,620 |Ningbo 21,560
5 |Rotterdam 6,280 [Busan 11,843 |Busan 14,194 |Hong Kong 20,114 |Busan 19,850
6 |Shanghai 5,613 [Kaohsiung 9,471 [Ningbo 13,144 |Busan 19,469 [Hong Kong 19,580
7 |Los Angeles 4,879 |Rotterdam 9,300 |Guangzhou 12,550 |Guangzhou 17,625 [Guangzhou 18,885
8 |Long Beach 4,601 [Hamburg 8,088 |Qingdao / Tsingta| 12,012 |Qingdao / Tsingta{ 17,510 |Qingdao /Tsingta{ 18,000
9 [Hambrug 4,248 |Dubai / Jebel Ali 7,619 [Dubai / Jebel Ali 11,600 |Dubai / Jebel Ali 15,592 [Dubai / Jebel Ali 14,772
10 [Antwerp 4,082 |Los Angeles 7,485 |Rotterdam 11,146 |Tianjin 14,100 [Tianjin 14,500
11 |Shenzhen 3,994 |Long Beach 6,710 [Tianjin 10,080 |Rotterdam 12,235 [Port Kelang 13,183
12 [Port Kelang 3,207 |Antwerp 6,482 |Kaohsiung 9,181 [Port Kelang 11,890 |Rotterdam 12,385
13 |Dubai / Jebel Ali 3,059 |Qingdao / Tsingta 6,307 |Port Kelang 8,870 |Kaohsiung 10,264 [Kaohsiung 10,465
14 [NY/NJ 3,050 [Port Kelang 5,716 |Antwerp 8,468 |Antwerp 9,654 |Antwerpen 10,037
15 | Tokyo 2,899 [Ningbo 5,208 [Hamburg 7,900 [Dalian 9,450 [Dalian 9,614
16 |Felixstowe 2,853 [Tianjin 4,801 |Tanjung Perapus 6,530 | Xiamen 9,183 [Xiamen 9,414
17 [Bremen 2,712 [NY/NJ 4,793 |Long Beach 6,263 |Tanjung Perapus 9,120 [Hamburg 8,910
18 [Gioia Tauro 2,653 |Guangzhou 4,685 [Xiamen 5,820 [Hamburg 8,821 [Los Angeles 8,857
19 |Tanjung Priok / Ja| 2,476 |Tanjung Pelepas 4,177 INY/NJ 5,292 |Los Angeles 8,160 [Tanjung Perapus 8,029
20 |Yokohama 2,317 |Laem Chabang 3,766 |Dalian 5,242 |Long Beach 7,192 |Laem Chabang 7,227

'DW&R QW D L Q HQW]HDWQL B RE)DFON DQG 81&7%' 6WDW




7TDEOH 'RUOG &RQWDKXQHW WRKXXMDHQ WA8V

D
2ULJLQ 'HV] 1RUWK $PH (XURSH [ (DVW 6RXWH
1RUWK $P|
(XURSH
(DVW 6RXW|
IRWHKHVWLPDWRGWEDWBOLQJ YROXPHV DUH 7(8V
'DWD 02/ 5HQNBUWRKX W H
E
2ULJLQ 'HV] 1RUWK $PH (XURSH [ (DVW 6RXWH
1IRUWK $P|
(XURSH
(DVW BRXWI

IRWKHVWLPDWHG WRWDO FRQWDLQHU KDQGOLQJ YROXPHV D
'DWD -D3MNQ PB BPOBAWNIFR®)Y &HQWHU



7TDEOH 7KH FODVVLILFDWLRQ RI RORIEDWRQWHUQDW

&ODVVLI| ODQDJHPHQ (I
3XEOLF FR 36 QWHUQDWLRQDO '3
6WHYH 3URILW YARF +DWFKLVRQ 3RUW +DQGOLQ]
suL 8D ODULQH 'UDJDGRV &UXS
3XEOLF FR /HUPLQDO ,QYHVWPHQW
&RVW F &0% &*0 (YHUJUHHQ $30LQE
&DUUI SULYDWH F 0,6& 02/ <DQJ OLQJ +\XQG
3XEOLF FR &26&2 3DFLILF
SURILW SULYDWH H $307 1<.

6RXUFH ORUL

7TDEOH *OREDO ,OQOWHUQDWNHREDRXWKERWQDO RSHL

Operator Million TEU | Share (%)

1 |China COSCO Shipping 85.5 12.2%
2 [Hatchison Ports 79.1 11.3%
3 |APMTerminals 714 10.2%
4 |PSA International 67.3 9.6%
5 |DP World 62.4 8.9%
6 [Terminal Investment Limited (TIL) 37.7 5.4%
7 [China Merchants Port Holdings 28.5 4.1%
8 |CMACGM 16.6 2.4%
9 |Hanjin 14.0 2.0%
10 |Eurogate 119 1.7%
11 |SSAMarine / Carrix 10.6 1.5%
12 |NYK 9.6 1.4%
13 |Evergeen 9.4 1.3%
14 |ICTSI 8.7 1.2%
15 |OOCL 6.7 1.0%
16 [China Shipping Terminal Development 6.4 0.9%
17 |MOL 5.9 0.8%
18 |Yildirim / Yilport 5.6 0.8%
19 |Yang Ming 4.4 0.6%
20 [Bollore 4.3 0.6%

Global/lnternational Operators Total 555.1 79.4%

'DWD 'UHZUYOREDO &RQWDLQHU 7HUPLQDO 2SHUDWRUV $QQXDO



Table 7: The four major alliances on the eastvest trades in 2015
Source: Frémont (2015)

Market share (%) on

Alliance Carriers Country the AsiaNorth
Europe trade
American President Line | Singapore
Hapag Lloyd Germany
Hyundai Merchant Marine| South Korea
G6 Mtsui OSK Line Japan 24
NYK Line Japan
Orient Overseas Containel Hong Kong
Line
COSCO China
K Line Japan
CKYHE Yang Ming Taiwan 24
Hanjin Shipping South Korea
Evergreen Taiwan
Maersk Danemark
2M : 31
MSC Switzerland
Ocean . CM,.A-C.:GM Fra.nce
Three China shipping (CSCL) China 21
UASC Qatar




J)LIXUH/KH UHODWLYH H[SDQGLQJ VSHHGV RI PDULYV
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JLIXUH 7KH VKDUHV IRU JOREDO WRWDO E\ FRXQ
D &RQWDLQHU KDQGOLQJ YROXPHV
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J)LIXUH 7KH FRUUHODWLRQ FRHIILFLHQWY EHWZHHQ *
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J)LIXUH *OREDO PDULWLPH FRQWDLQHU IORZV
6RXUFH 'XFUXHW HW DO




)LIXUH 7KH SURFHVV RI OLQHU VHUYLFH GHV
6RXUFH 'XFUXHW DQG 1RWWHERRP



JLIXUH *OREDO FRQWIDLR KB GRLQWUDWLRQ
BRXUFH RZQ HODERUDW LRQNE,MWHEORQ JMOREE GDWD
1 % FDOFXODWLRQV UH D O[KW® XW L ¥ ZHX/W\DVDRQW BD L

JLIXUH *OREDO FRPRRQEQOWQIBWEZRQN
BRXUFH RZQ HODERUDW LRQNE MWHEORQ JMORRE G D WD




$SSHQGL]

7TDEOH$¥HUDURZWK UDWHYV E\ FRXQWULHYV UHJLRC
D &RQWDLQHU KDQGOLQJ YROXPHV

1RWH :HVW *HUPDQ\ DQG (DVW *HUPDQ\ DUH LQWHJUDWHG DV *HUP
HIFOX &K &KLQD IRU FRQVWDQW GLVFXVVLRQ

E *URVV 'RPHVWLF 3URGXFWYV *'3

1RWH 7KH *'3 GDW®RRN DIYIDAD@EOH RGMX MWD OG %DQN



7TDEOH7&H UHODWLYH VKDUHYV IRU JOREDO WRWDO E\
D&R QW IKIQHWPG RQXPHV

1RWH :HVW *HUPDQ\ DQG (DVW *HUPDQ\ DUH LQWHJUDWHG DV *HUP
HIFOX &K &KLQD IRU FRQVWDQW GLVFXVVLRQ

E*URVR/PHVWLF 3URGXFWYV *'3

I1RWH 7KH *'3 GDWORRN DYIDAMPEOH RGMXHDWINOG %DQN
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