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20JEKNXUHDO® U\GDYFKHQNR

6WDWH 8QLQHUNY WLRHFKQRBRILQHVYV /RILVWLFV DQG 7UDQV:
"H S D UWHHQW NWR ALY 8NUDLQH

9DV\Of 6WXV 'RQHWVN 1DGWLRQQDWEBRDVPWUVERQRPLF 5HODW
$NDGHPLND/WDQJHO 9LQQ\WVD 8NUDLQH

$EVWUDKFW DUWLFOH GHILQHV WKH UROH DQG SODFH RI ¢
LQ WKMHORSPHQW RI WKH KR>XQWUYLMBFRIQRRH WUDQVS
DQG ORJLVWLFV FHQWHUV RI WKH (XURSHDQ 8QLRQ
VXEVWDQWLDWHG WKH PDLQ JHQHUDO WKH PDLQ SDU
VHFRQGDU\ UHJLRQDO VLJQLOQG DIH O DXL OLHDILRQDW L R
FHQWHKH SUREOHPV RI IRUPDWLRQ DQG GHYHORSPH
LQIUDVWUXFWXUH RI 8NUDLQH DUH LQYHVWLJDWHG 7K
ORJLVWLF LQIUDVWUXFWXUH Rl (XURSHDQ FRXQWULHV
DQG WKHLUYBRR®QWDWHY D § H RMHADHIDRLQYHG DQDO\V LYV
RI WKH WUDQVSRUW LQH DQWBUXFOMXYGET KM §RUDLHG RXV
DXWKRUV GHILQH WKH SULQFLSOHV RI IRUPLQJ ORJL
FRPSHWLWLYHQHVV RSHQQHVV LQWHRIMEWLRQ DQG R!
LPSOHPHQWDWLRQ RI ZKLFK ZLOO HQDEOH WKH IRUPDW
LQIUDVWUXFWXUH RI 8NUDLQH DQG DV D UHVXOW ZLOC
LQ DQG SRVLWLRQV LQ LQWHUQDWLRQDO UDWLQJV

L QWURGXFWLRQ

7KH FXUUHQW FRQGIDWMLIRRYY RK I( KK FBINQVDH QUHL Q ¥ 8 HIDNWW. QA F
LPSURYHPHQW JURZWX WK IDWWVG RWLRGLIKW WUDQVS!
TXDOLW\ DQG HIILFLHQF\ RI IUHLJKW WUDQVSRUW GHS
SURFHVVHV RI GIWIHGWDIRWNS L RWULEXWLRQ RI YROXPH
ORJLVWLFV IUHLJKW WDUDG WIRHU WD KVILUR G RNAY DMHPROQ GRD J®I P
GHFLWLREPRGD\ RQH Rl WKH PRVW LPSRUWDQW LVVXHV IF
LQIUDWXWMHXMVKDW DFFRUGLQJ WR LQWHUQDWLRQDO VWI
IRUPV GLITHUHQW VSKHUHV RI IVEOWERWLW\HIVWQ G HPRDXIGS RUX W
RI UHOLDELOLW\ TXDOLW\ WLPHOLQHVV DQG PLRLPXP
FRPSDULQJ WKH HWKSRW DRIOGRHENVYWRIFYV LQIUDVWUXFWXUH
UDWLQJY DEOH WR SURYLGH D FRQWLQXRXV IORZ RI DOO

&RUUHVSRQ GALRJ D XWKKRBMIHNYWWFKHONR#GRQQX HGX XD
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'"HJUHH RI SBUREOHP "HYHORSPHQW

7K RURXIBHE/I WKH OR UDWWMBYBH/QHBDO O\ XQGHRWBNHD E\
DQGRPHVWLF VF$HDWUVWRRPEWUWLKNDYVMNKRUQRS\VND

0 'RYED 6XPHWV%DEHQNRYDLJRUDNRORGLQ. X]RHQNR

9 .RS\WWNEBDYLQ® ,Q WSKKHEIORGBMKIH FRQWHQW RDWXKLH/ W HFLMVQ
LQIUDVWUXF@®K®XFHG DV ZHOO DV LWV FRPSRQHQWYV

FRQVLGHUHG 'HVSLWH WKH VLJQLILFDQW VFLHQWLILF D
GHYHORSPHQW L Q FS/D UMKLHFXI® DW K R W.IVOAMDXHQ Y 3 DU BILIDQ WV
LPSOHPHQWDWLRQ RI IRUHLJQ H[SHULHQFH LQ LQIUDVWU.

SHVHDUFK UHVXOWYV

2QH Rl WKH PRVW LPSRUWDQW PHDQLQJV IRU HUJKRLHQW
GHYHORSHG ORJLVWLFV LQIUDVWUXFWXUH ZKLFK ZRXC
WUDQVSRUWDWLRQ WR PDUNHWVY RI RWKHU UHJLRQV DQGC
EHWZHHQ GLIIHUHXD WQWHKULIDWWK R Q RW WK HWVQ SWHRE DOLRDY
IRU DFFHVV XDR LKA QG DGYDQFHG HFRQRPLF VHUYLFH
GHYHORSHG VHWW O HRFSHBWW ULIVQR/ISRKUBW JEE N VI FVD X O B
DLUSRUWY DQG K LHKHTIXB DH Q/W SPRERWWV R U MEIMODAUNHSH H Q H X
VIVWHPDWLF DQG DEVROXWHO\HW LIPG®IG \SEIRG IXFAMBK W R \W\KKH
KLJKO\ GHYHORSHG WHOHFRPPXQLFDWLRQV QHWZRUN
LQIRUPDWLRQ IORZ 7KLV DO8RZSMRPDOHGHEDWDWLIRQV WRRJ R
RI DYDLODEOH HIILFLHQF\ DQG LPSURYH RYHUDOO HFRQR
,Q :HVWHUQ (XURSHDQ FRXQIW QL N\E ORI \R K MW K/H/IMERW\R | O
VHUYLFHV LQ WKHXMRBGIR® FRXQWKHHYXPEHIKIRAKH®WS OR
HPSOR\HG LQ WKH HQWHUSULVH OHDGV WKH SURYLVLRC
*HUPDQ\ )UDQFH ,WDO\ 6SDL® WD &RV SQQW\E B DD G R
RI WKH ODUJHVW WUDQVSRUWURG 8 DIR 8DQVLWQF \F FE Q WG UHR
9LOODJH LV ORFDWHG DW WKH LQWHUVHFWLRQ RI IRXU
WUDQVSRUW DQG ORJLVWLFV FHQWHU VHUYHV DERXW
,WDOLDQ WUDIILF %RBRUQPOXGHNIKM PR\OMWDJ ORJLVW
FRPSDQLHV IURP DOO RYHU WKH ZRUOG DQG LQFOXGH
UHVWDXUDQWY DQG KRWHOV

$V D UHVXOW RI WKH ULFK KLVWRULFDO SUDFWLFH UH.
ORJLVWHBY BHEWWKHLU UHVHDUFK ZLWKLQ WKH (XURSI
WUDQVSRUW DQG ORJLVWLFV FHQWHUWDZMV WDDQV SRU R
ORJLVWLF\WRIFMXWMHUHQHUDO OXUOR SHID® WHROKM DR G ORJL
SDWWI(RURSHDQ VINRROGDOFK UDQVSFHY WHYY &R JUMWWML
LPSRUWP[QPHDD\ WDWQROROW DQG ®RILLDVLFWHBHR QW WA
DQG ORJLVWLREVWFRQWHWVYPDMRU WUDQVSRUW ®IBQORJL
8QLRQ DUHZEWWKOHW NESRRUWKH JRY¥EBO QXKHWEREHDQ WUDQV:
ORJLVWLFV FHQWHUV DUH VXEMHFW WR F0H Q MQ HHLDIUO/O \ RI)F
PDLQ SLOODUV RI WKH (XURSHDQ WUDQ V SIRIU VE B3R EP\UK R
WUDQVSRUW ZKLFK SUHGLFWV WKH RSHUDWLRQ RI WUL
WUDQVSRUW FR QW DWQH US U EQ FHSO RO PRIV VAARRIQWBY LRV D O
LOQWHUQDWUBRRIO IWRRUKW WUDIILF LV RDULQHUG WRXDWL QN
HYLGHQFHG E\ LQWHU S D@L JIRRGFWDBEH SURWIRGHG ZL
GRRU SULQFLSOH URDG DQG UDLO WUDQVSRUMWREQ SDL
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SD UWQMLRY F R PSMHWDLLVQRIUNQ L WR/I ®HRYHOWSEPW QW IUDVWUXFV
EHVW SRUMVRRQWISEFHRRXW RLQ WKH UWDKMH QD WHUQDWLRG
JRYHUQPHQWDO RUJD QR [IDRPILR Q) RERP GROEHDWAK ELLI D
SURERBNUDLQH LV D Q DLGLDAG HRTIX B RAHE/RE MWW DK GV ULDUQAW R T
(YHQ WKH PRVW GHYHORSHG FQO® ®RRHUFXRAIKYWDB\G AP
GHOLYHU\ RI JRRGV LI WKHUH LV QR SDUWLFL®DWIRRIRI
WKH UHILRKZD®SFFRUGLQJ WR HVWLPDWHYV RI WUDQVSRLU
VLIQLILFDQWO\ LQIHULRU WR KLJKO\ GHYHORSH® LQIUD
DQDO\VLV RI WBKW3LWQOHLQWHUHVWLQJ WR QRWN WKD
KDYHKRZW&DW 8NUDLQH KDV QR BU/REICMDB LR GIXDIOLILF]
ZKLOH LQ *HUPDQ\ KDERXWLIILFXOW\ LQ ILQGLQJ FDQGL
SRVLWLRQV DQBUBOWRWWHDUFK IRUWQ/ NIODOLBIRBPRIBW UV
FRPSDULVRQ ZLWK *HUPDQ\ 8NUDLQH RI FRXUVH ODJV I
LQIUDVWUXFWXUH DQG DOVR VKRZV D QHJDWLYH G\QDP
ZKRVH L@ARPBORZHU WKIQ@B\OKH DYHUDJH

Table1. t7KH YDOXH RI /3, LQ FRXQWULHV ZKRVH LQFRPHV D
DQG

&RXQWBODFH LQ UBMW}RewRP3ODFH LQ [ DEHMXBOWR U
1Q(
HO
(J\¢
9LHW
3DNL
BNUI
(O 6DC
*X1D
6RXUFH FRPSRVHG E\ WKH>BXWKRUV RQ WKH EDVLV RI

JRU D PRUH GHWDLOHG FRQVLGHUDWLRQ RI WKH GHYI
LQMWWUXFWXUH VHUYLFHV WKH VWDWH RI GHYHORSPHQ
FRXQWULHV Rl (XURSKHROQE&G BM UDY B WQIWWHGFRQWH[W
GHHSHQLQJ (XURSHDQ LQWHJUDWLRQ WKH UROH RI WI
LQFDVLQJ VXEVWDQWLDOO\ DV ODERU PRELOLW\ DQG WHK
GRPHVWLF FRPPRGLW\ FLUFKDWDWRRRHB® UHD WQRQHIDV IR Y H |
DGGLWLRQDO UHVRXUFHV IRU WKH GHYHORSWHQW VSIRWW
LQIUDVWAKAFWXDKYYVSRUW VHFWRU DQG WUDQVSRUW LQIL
PRVW GHYHORSHG LQ WKH ZKROH RI (DVWHUQ (XURSH DQ
SDUWLFXODU IRU 8NUDLQH ([LVWIDRQVSRWWQMWOLDOVRU XFH
ZDV HIITHFWLYHO\ XVHG DQG GHYHORSHG GXH WR LWV WU
6RPH RI WRAQHWEDMRPSDQLHY LQFOXGIROLWKH DWLRZDO
&RPSDRROVNLH .ROHMH BB VIMHARZH WRFNHG RWKHUV ZH
WKH ILHOG RI RSHQ PDUNHW FRPSHWLWLRQ 7KH UDLOZ
FDUULHUV Rl UHVRXUFHYV JRRGYV DQG SHRSOH ERWK
LQWHUJRYHUQPHQWDO VFD®HYV XMBAH X IP®R B/H G RHID\GSHF- LT
ubLOzD\V Rl WKH 8SSHU 6LOHVLDQ GLVWULFW ZKLFK D
ubLozb\vV DUH HOHFWULILHG LQ SDUWLFXODU WKH PR
.UDNRZ WKURXJK :DUVDZ VWR 7G&VORLDHWRISRWDQURP 6LOHYV
DV ZHOO DV DORQJ WKH HQWIXWH SSHRIDQ VKL BOAMWA (RD PR K H J
:DUVDEQVN > @
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7TKDQNV WR WKH UHIRUPV XQGHUWDNHQ LXXISWUES DIMKMHNV LI
WUDQVSRUW LQIUDVWUXFWXUH RI WKH FRXQWU\ KDV X
VLIQLILFDQW TXDQWLWDWLYH FKDQJHV $V D UHVXOW RI
B3RODQG VLIQLILFDQWO\ HIFHHGV RXU FRXQWU\ E\ PRVW L

Table2 &RPSDULVRQ RI FHUWDLQ HOHPHQWY RI WKH WUDC
3RODQG
L QG S8NUI 3RO

I HPSOR\HHV RI VW

'"HQVLW\ RI UDLOZD\V
6RXUFH FRPSRVHG E\ WKH DX¥WKRUV RQ WKH EDVLV RI >

7KH PDLQ SUREOHP RI 8NUDLQH WRGD\ LV QRWLWKDW

GHWHULRUDWLQJ EXW WKDW WKH SURYLVLRQ RI JHQHUTL
PXFK VORZHU WKDQ LQ RWKHU FRXQWULHV WKLV SURYL
SODFH DQG UDWLQJ LQ WKH UDWLQJ

2QH FDQ FRQFOXGH W MIXWM H[ISHW IO-RRMN R1 IRUHLJQ FRXQ
WUDQVSRUW DQG ORJLVWLFV FHQWHUV IRU WKH VDPH T
WKH IROORZLRD YSHU WERF ESIOW B NFHRR BIEREIBVE EORKHUDP® FRR ¢
ZLWK WWDRY¥SRWRILVWLFY FHQWHUV ORFDWHG RQ WKH |
UHJLRQV DQIS/ GIHVIWAKIHHEY RSHU SODFHPHQW RI WUDQVSHF
VKRXOG EH RRVWKPWGWKH\ DUH OREO MMGY VDD QY TRUG
DOVR WUDQVSRUW NG® XGDRG) LEVAQD RWKIRM B @SHOWD\F HY ZKHUH |
DFWLYLW\ RI LP $RQWE B F® HDPIROL BREWSFINMM ® Q GV IORX D\BW L F
EH OREBWHMGKH FHQWHUV RI KLJKO\ GHYHORSHG LQIUDV\
$OVRQ DGGLWLRQ WR WKH SULQFLSOHV PHQWLRQHG DE
GHYHORSHG IRU WKH RSHUDWLRQ RY RFXDEROAS RAUAD Q QSR O F
ORJLVWLFV FHQWHUV VKRXOG KDYH LQ WK HLQV SRV WDWWLLF
RI FDUJR ORDGLQJ DQG XQORDGLQJ WUDFNLQJ RI FDUJF
KDQGOLQJ RI JRRGV WUDQVSRUWDWLRQ UHVHDADRK LQ\V
ZDVK HWFRPSHWLWDYOHUHWVQXPEHR RIUDQYISRWW DQG IR
FRPSHWLQJ FRPSDQLHW LH WEBEHGQOBOB/QMERRUW DQG O
FHQWHUV UHJDUGOHVV RI WKHLU OHJDO DQG DGPLQLVWI
FRPSDQIWOWHU RBDWLGRM@ AWM @ QG ORJLVWLFV FHQWHUV LQ
IORZV LW LV QHFHVVDU\ WR FDUU\ RXW DFWLYLWLHV UH
ORJLVWLFV VHUYLFHV LQ DFFRUGDQFH ZLWK QDWLRQ
RUJDQL]DWLRG QWP DQNEBUMRILVWLFV FHQWHUV VKRXOG
RQH JRYHU@D@DERSHQGHQW ODZ ILUP WKLV FRPSDQ\ Vk
WUDQVSRUW DQG ORJLVWLFV FHQWHU DFW RQ LWV EHKD

&RQFOXVLRQ
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.1 ZH WDNH LQWR DFFRXQW WKH WHQGHQFLHV RI (XURS
LQIUDVWUXFWXUH LW LV LPPHGLDWHO\ FOHDU WKDW
GHYHORSPHQW EHFDRKWRIX 1K \R KD \VSIDA\HYRH VAR KHR/SH/NWRIQ G
DOO WKH DERYH RQH RI WK M HBHR V DD IQOWW Y BVFPW IQWH  \WHHFW/R
WUDQVSRUW ORJLVWLFV

,Q RUGHU WR IRUP DQ HIIHFWLYH VWUDWB®RJIRYWWKH
LQIUDVWUXFWXUH LQ WKH FRQPAMMWMD RQ (XWLRBHIZ@ H\Q \B .
PDNLQJ FREKRXOG EH QBBOMERFEQIWIRUQXPEHU RI WHUUL
VSHFLILFDWLRQV VXFK ®WPROWUPBWLF PREEGMRERRY JHR
SURSHU LROMRODWRDOV Rl |XYFWRBEHDMWDRIGORHLVWLFV
DV ZHOO D\NQDMREXYWFLDO DQG HFRQRPLF GHYHRO®RIS\P H Q
IRDOBDWRUHWQDJIHPHQW VWDWH RI G H YHORSPQHRHQ VDI
UHVRXUFHV WKURXJPD SIMMWKSHEUDQ EFABWHBRILRR WR UHJX
VXSSO\ Rl UDZ PDWHU LBPWQW E HWAHHF LSHIH. RRQ VFRP SOH[L W
Rl WKH VXEMHFWV Rl ORJLVWLF LQIUDVWUXFWXUH EH
SURVSHFWLYH GLUSIFMQ\R QR INKG RSGPUAMEDUWLDO VKLIWYV
JHQHUDO LQGLFDWRUV RI DFWLYLW\ Rl ORJLVWLF LQIUD
PHDVXUHV IRU IR QMMWNGRRET®RWMFKHQIUDVWUXFWXUH ZKL
HITHFW

7KHRHH ORJLVWLFKDVQEHPWRU XWFKHXBRVW LPSRUMIQW 1D
DV ZHOO DV IRU WKH ZRUOG HFRQRP\ DV D ZKROH WKHL
DQG PRGHUWXKIR®WGEREH DRSODRDHKHEWLYH DQG DOMWALRQDC
LQYHVWLIDWH WKH SUREOHPV RI LQWURGXFLQJ LQQRYDW

SHIHUHQFHV

+DUULSMRI)) 9SRANHPNBSUDYOLQQLD ORKLVW\NRLX 5R
ORKLVW\FKQ\NKBHRSHUDDMWKQA@ =D QDXN UHG: 2 ,H
'"QBURSHWURYVN %DODQV %L]QHV %XNV

3HSIZBK 9HO\NKX 2SW\PL]JLFLMD ORJLVWXBK QPRI K Q Q SREBWY
YDQWD]KHMK]HBNW\YQD HNRQRPLND
%RQGDIBERERSXQWXYDQQMD VXWQRVWL ORIQVRXFKQR!
SRWRNDK SLGEBSHMWEBWWIXN DSWD GRVYLG

J)DORY\FK 99NSRS\VWDQQLD ]DVRELY ORKLVW\FKQRL LG
RVWDYNRRIQRPLND LIOyXVSLOVWYR

$UYLY &€RQQHFWLQJ WRTEGBRBRIHWWLFV LQ WKH *OREDO (
/IRILVWLFV 3HUIRUPDQFH ,QG&RPP®QLEFNWLRDBLFHWRO
,QFRUSRDWDKLHGWRQ

7UDQVSRUW Y 3SROVHRWIURQQ\L UHVXUV@
KWWS ZZZ JHRJUDI FBR OMQSROLSRE W
.RS\WNRDSULDP\ UR]Y\WNX WUDQVSRUNMYRL LU DR SHM
QDF WOQ]DOL]Q WUDQVSDDRP DMDSUR /D]DUM
 RWHQNR BNKQRORKLL L WHNKQLFKQL ]JDVRE\ NRPELQR®
FK\QQ\NDP\ KIQREDOQRL

SN UDLER/WREGHVLOQ WVKV LXWIKBEKL KWWS JLN XD QHZV
NUDLQUVRIBXBGHV\DWWVLBQD\JLUVK\KBXBVYLWLB



