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7KLV +%(0 WKHVLV KDV EHHQ WKURXJK D VHPL�IRUPDO SURFHVV RI UHYLHZ DQG FRPPHQW E\
DW OHDVW WZR IDFXOW\ PHPEHUV� ,W LV PDGH DYDLODEOH IRU ORDQ E\ WKH )DFXOW\ RI 1DWXUDO
5HVRXUFHV 0DQDJHPHQW IRU WKH SXUSRVH RI DGYDQFLQJ WKH SUDFWLFH RI SURIHVVLRQDO DQG
VFLHQWLILF IRUHVWU\�

7KH UHDGHU VKRXOG EH DZDUH WKDW RSLQLRQV DQG FRQFOXVLRQV H[SUHVVHG LQ WKLV GRFXPHQW DUH
WKRVH RI WKH VWXGHQW DQG GR QRW QHFHVVDULO\ UHIOHFW WKH RSLQLRQV RI WKH WKHVLV VXSHUYLVRU� WKH
IDFXOW\ RU /DNHKHDG 8QLYHUVLW\�
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7RGD\� XUEDQ GHYHORSPHQW IDFHV DQ HFRORJLFDO FULVLV� $V D IDPRXV KLVWRULFDO DQG FXOWXUDO
FLW\ LQ &KLQD� WKH FRQWUDGLFWLRQ EHWZHHQ WKH PRUSKRORJLFDO GHYHORSPHQW RI 1DQMLQJ DQG WKH
HFRORJLFDO HQYLURQPHQW LV EHFRPLQJ LQFUHDVLQJO\ DFXWH� DQG WKH FLW\
V HFRORJLFDO UHJXODWLRQ
IXQFWLRQ WHQGV WR EH IUDJLOH� %HFDXVH FLWLHV DUH QRW RQO\ WKH ELUWKSODFH RI KXPDQ WHFKQRORJLFDO
SURJUHVV DQG VRFLDO DQG HFRQRPLF GHYHORSPHQW EXW DOVR DQ LPSRUWDQW VRXUFH RI
KXPDQ�HQYLURQPHQWDO SUREOHPV DQG HQYLURQPHQWDO FULVHV� WKH SUREOHP RI WKH XUEDQ HFRORJLFDO
HQYLURQPHQW KDV DURXVHG WKH ZLGHVSUHDG FRQFHUQ RI JRYHUQPHQWV DQG VFLHQWLVWV RI YDULRXV
FRXQWULHV� ,Q WKLV FRQWH[W� WKH VXVWDLQDEOH GHYHORSPHQW RI XUEDQ PRUSKRORJ\ ZLWK 1DQMLQJ DV
DQ HPSLULFDO VWXG\ LV XQGRXEWHG RI JUHDW VLJQLILFDQFH WR WKH VXVWDLQDEOH GHYHORSPHQW RI FLWLHV
LQ &KLQD DQG WKH ZRUOG� ,W DOVR SURYLGHV D FHUWDLQ UHIHUHQFH DQG LGHDV IRU WKH GHYHORSPHQW RI
PRGHUQ FLWLHV�

,Q WHUPV RI HFRORJLFDO HQYLURQPHQW UHVHDUFK LQ &KLQHVH FLWLHV� VLQJOH�HOHPHQW UHVHDUFK KDV
GHYHORSHG UDSLGO\ DQG LQ�GHSWK� VXFK DV XUEDQ FOLPDWH� XUEDQ JHRPRUSKRORJ\� XUEDQ
K\GURORJ\� DQG XUEDQ HQYLURQPHQWDO SROOXWLRQ� 7KH DERYH HOHPHQWV DUH DOO SXEOLVKHG LQ
PRQRJUDSKV� EXW V\VWHPDWLF DQG FRPSUHKHQVLYH XUEDQ HFRORJLFDO HQYLURQPHQW UHVHDUFK LV UDUH�
7KLV PHDQV WKDW VWXG\LQJ XUEDQ HFRORJLFDO HQYLURQPHQWDO SUREOHPV� H[SORULQJ HIIHFWLYH
WUHDWPHQW PHDVXUHV IRU XUEDQ HQYLURQPHQWDO SROOXWLRQ� DQG FRRUGLQDWLQJ WKH FRQWUDGLFWLRQ
EHWZHHQ VRFLDO�HFRQRPLF GHYHORSPHQW DQG XUEDQ HFRORJLFDO HQYLURQPHQW KDYH EHFRPH PDMRU
LVVXHV ZDLWLQJ WR EH UHVROYHG LQ PRGHUQ XUEDQ HFRORJLFDO HQYLURQPHQW UHVHDUFK�

7KLV WKHVLV V\VWHPDWLFDOO\ VXPPDUL]HV WKH FRQFHSWV DQG FKDUDFWHULVWLFV RI VXVWDLQDEOH
XUEDQ GHYHORSPHQW� DQG FRPELQHV WKH QDWXUDO DQG VRFLDO HQYLURQPHQW WR V\VWHPDWLFDOO\
DQDO\]H WKH HFRORJLFDO SURFHVV DQG WKH ODZV RI WKH HYROXWLRQ RI 1DQMLQJ
V XUEDQ IRUP� , WKHQ
XVH GLIIHUHQW PHDVXUHPHQW PHWKRGV WR FDOFXODWH WKH FRPSDFWQHVV RI 1DQMLQJ
V XUEDQ IRUP WR
JUDVS LWV VSDWLDO IRUP
V H[SDQVLRQ WUHQG G\QDPLFDOO\� $W WKH VDPH WLPH� , ZLOO JR EDFN WR
FRPSDUH DQG VWXG\ WKH SURV DQG FRQV RI VHYHUDO W\SLFDO GHYHORSPHQW PRGHOV WR H[SORUH WKH
UDWLRQDO FKRLFH RI VXVWDLQDEOH GHYHORSPHQW RI 1DQMLQJ FLW\� ,Q DGGLWLRQ� WKLV WKHVLV DWWHPSWV WR
LQLWLDOO\ HVWDEOLVK DQ LQGH[ V\VWHP IRU WKH VXVWDLQDELOLW\ HYDOXDWLRQ RI XUEDQ PRUSKRORJ\� DQG
XVHV PDWKHPDWLFDO VWDWLVWLFV WR SHUIRUP FDOFXODWLRQV DQG DQDO\VLV WR PDNH D FRPSUHKHQVLYH
HYDOXDWLRQ RI WKH VXVWDLQDEOH GHYHORSPHQW FDSDELOLW\ RI WKH XUEDQ PRUSKRORJ\ RI 1DQMLQJ�
.H\ ZRUGV� &LW\� HFRORJ\� HFR�FLW\� HQYLURQPHQW� VXVWDLQDEOH GHYHORSPHQW
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7KURXJKRXW WKH ZULWLQJ RI WKLV GLVVHUWDWLRQ , KDYH UHFHLYHG D JUHDW GHDO RI VXSSRUW DQG

DVVLVWDQFH�

, ZRXOG ILUVW OLNH WR WKDQN P\ VXSHUYLVRU� 'RFWRU %ULDQ 0F/DUHQ� ZKRVH H[SHUWLVH ZDV

LQYDOXDEOH LQ IRUPXODWLQJ WKH UHVHDUFK TXHVWLRQV DQG PHWKRGRORJ\� <RXU LQVLJKWIXO IHHGEDFN

SXVKHG PH WR VKDUSHQ P\ WKLQNLQJ DQG EURXJKW P\ ZRUN WR D KLJKHU OHYHO�

, ZRXOG DOVR OLNH WR WKDQN P\ WXWRUV� 'U� .HYLQ &URZH DQG 'U� -LDQ :DQJ� IRU WKHLU

YDOXDEOH JXLGDQFH WKURXJKRXW P\ VWXGLHV� <RX SURYLGHG PH ZLWK WKH WRROV WKDW , QHHGHG WR

FKRRVH WKH ULJKW GLUHFWLRQ DQG VXFFHVVIXOO\ FRPSOHWH P\ GLVVHUWDWLRQ�

,Q DGGLWLRQ� , ZRXOG OLNH WR WKDQN P\ SDUHQWV IRU WKHLU ZLVH FRXQVHO DQG V\PSDWKHWLF HDU�

<RX DUH DOZD\V WKHUH IRU PH� )LQDOO\� , FRXOG QRW KDYH FRPSOHWHG WKLV GLVVHUWDWLRQ ZLWKRXW WKH

VXSSRUW RI P\ IULHQG <DQOLQ =KDQJ� ZKR SURYLGHG VWLPXODWLQJ GLVFXVVLRQV DV ZHOO DV KDSS\

GLVWUDFWLRQV WR UHVW P\ PLQG RXWVLGH RI P\ UHVHDUFK�
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�� 5HVHDUFK %DFNJURXQG

:LWK WKH DFFHOHUDWLRQ RI XUEDQL]DWLRQ ZRUOGZLGH DQG WKH LQWHQVLILFDWLRQ RI XUEDQ

HQYLURQPHQWDO SUREOHPV� SHRSOH KDYH LQFUHDVLQJO\ UHDOL]HG WKH LPSRUWDQFH RI VWUHQJWKHQLQJ

WKH HFRORJLFDO FRQVWUXFWLRQ RI XUEDQ JUHHQLQJ DQG LPSURYLQJ WKH TXDOLW\ RI WKH XUEDQ

HFRORJLFDO HQYLURQPHQW� 0DQ\ FRXQWULHV KDYH EHJXQ WR SRVLWLRQ XUEDQ HQYLURQPHQWDO DQG

HFRORJLFDO FRQVWUXFWLRQ DV DQ HVVHQWLDO SDUW RI VXVWDLQDEOH XUEDQ GHYHORSPHQW� $ JRRG

HQYLURQPHQW LV WKH IRXQGDWLRQ RI VRFLDO DQG HFRQRPLF GHYHORSPHQW LQ UDSLG VRFLDO DQG

HFRQRPLF GHYHORSPHQW� ,I ZH ZDQW WR DFKLHYH VXVWDLQDEOH VRFLDO DQG HFRQRPLF GHYHORSPHQW�

ZH PXVW WKRURXJKO\ VROYH WKH SUREOHP RI HQYLURQPHQWDO GHVWUXFWLRQ VR WKDW HQYLURQPHQWDO

SUREOHPV ZLOO QR ORQJHU EH D IDFWRU WKDW SODJXHV VXVWDLQDEOH VRFLDO DQG HFRQRPLF JURZWK�

,QYHVWLJDWLQJ WKH URRW FDXVH RI HFRORJLFDO DQG HQYLURQPHQWDO SUREOHPV LV� WR VRPH H[WHQW�

D GHYHORSPHQW SUREOHP� (FRQRPLF GHYHORSPHQW ZLOO LQHYLWDEO\ EULQJ DERXW VRPH HFRORJLFDO

DQG HQYLURQPHQWDO SUREOHPV� ,Q SDUWLFXODU� &KLQD� DV WKH ZRUOG
V ODUJHVW GHYHORSLQJ FRXQWU\�

KDV DFKLHYHG DFFHOHUDWLQJ HFRQRPLF JURZWK� EXW HFRORJLFDO GDPDJH DQG HQYLURQPHQWDO

SROOXWLRQ KDYH DOVR EHFRPH SURPLQHQW� ,Q WKH ��WK FHQWXU\� &KLQD IROORZHG D GHYHORSPHQW

PRGHO VLPLODU WR GHYHORSHG FRXQWULHV� EXW WKH FRQVHTXHQFH ZDV WKDW WKH GHWHULRUDWLRQ DQG

VSHHG RI WKH HFRORJLFDO HQYLURQPHQW IDU H[FHHGHG WKH VSHHG RI HFRQRPLF GHYHORSPHQW� DQG

WKH JRYHUQPHQW KDG WR VWDUW SD\LQJ DWWHQWLRQ WR WKLV LVVXH� +RZHYHU� LV LW QHFHVVDU\ WR

FRQWLQXRXVO\ VTXHH]H HFRORJLFDO UHVRXUFHV WR FDXVH LWV GHWHULRUDWLRQ LQ SXUVXLW RI HFRQRPLF

JURZWK" 2U ZLOO WKH SURWHFWLRQ RI WKH HFRORJLFDO HQYLURQPHQW QHFHVVDULO\ KLQGHU HFRQRPLF
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GHYHORSPHQW" 7KLV LV DQ LPSRUWDQW WRSLF WKDW HYHU\RQH LQ &KLQD DQG WKH ZRUOG KDV EHHQ

VWXG\LQJ�

�� 5HVHDUFK 6LJQLILFDQFH

8UEDQL]DWLRQ SURPRWHV WKH SURVSHULW\ RI VRFLHW\� HFRQRP\� DQG FXOWXUH� EXW WKH UDSLG

GHSOHWLRQ RI QDWXUDO UHVRXUFHV DOVR DFFRPSDQLHV LW� 7KH FRQWLQXRXV GHWHULRUDWLRQ RI WKH QDWXUDO

HFRORJLFDO HQYLURQPHQW DQG WKH TXDOLW\ RI WKH XUEDQ HQYLURQPHQW� DV ZHOO DV WKH XQEDODQFHG

UDSLG JURZWK RI SRSXODWLRQ� KDYH EHFRPH D PDMRU REVWDFOH WR WKH VXVWDLQDEOH GHYHORSPHQW RI

FLWLHV� 1HYHUWKHOHVV� VXVWDLQDEOH GHYHORSPHQW LV WKH RQO\ ZD\ WR XUEDQL]DWLRQ LQ &KLQD� ,WV

FRUH LV WR PHHW WKH QHHGV RI FRQWHPSRUDU\ SHRSOH ZLWKRXW FRPSURPLVLQJ WKH DELOLW\ RI IXWXUH

JHQHUDWLRQV WR PHHW WKHLU RZQ QHHGV� &RXQWULHV KDYH ZLGHO\ DFFHSWHG WKLV FRQFHSW DOO RYHU WKH

ZRUOG� ,Q WKH SURFHVV RI UDSLG XUEDQL]DWLRQ LQ &KLQD� KRZ WR DSSO\ WKH FRQFHSW RI VXVWDLQDEOH

GHYHORSPHQW WR EXLOG DQG PDQDJH FLWLHV DQG VWUHQJWKHQ WKH LPSURYHPHQW RI XUEDQ HFRORJLFDO

HQYLURQPHQW TXDOLW\ LV QRW RQO\ D NH\ WDVN IDFHG E\ JRYHUQPHQWV DW DOO OHYHOV� EXW DOVR DQ

LPSRUWDQW FRQWHQW RI HQYLURQPHQWDO VFLHQFH DQG HQJLQHHULQJ UHVHDUFK� ,W KDV LPSRUWDQW

WKHRUHWLFDO DQG SUDFWLFDO VLJQLILFDQFH WR FDUU\ RXW WKH HYDOXDWLRQ UHVHDUFK RQ WKH VXVWDLQDEOH

LPSURYHPHQW RI WKH XUEDQ HFRORJLFDO HQYLURQPHQW�

��� 7KHRUHWLFDO VLJQLILFDQFH

7KH SURWHFWLRQ RI WKH HFRORJLFDO HQYLURQPHQW LV YLWDO WR QDWLRQDO GHYHORSPHQW� DQG

VXVWDLQDEOH GHYHORSPHQW FDQ RQO\ EH DFKLHYHG LI WKH HFRORJLFDO HQYLURQPHQW LV JXDUDQWHHG� ,W

ZDV QRW XQWLO WKH EHJLQQLQJ RI WKLV FHQWXU\ WKDW 1DQMLQJ DFWXDOO\ LPSOHPHQWHG WKH RIILFLDO
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QDWLRQDO SROLF\ RI WKH &KLQHVH JRYHUQPHQW RQ HFRORJLFDO HQYLURQPHQW FRQVWUXFWLRQ E\ WKH HQG

RI WKH ODVW FHQWXU\� 7KLV WKHVLV WDNHV WKH VXVWDLQDEOH GHYHORSPHQW RI WKH HFRORJLFDO

HQYLURQPHQW LQ 1DQMLQJ DV WKH UHVHDUFK JRDO� WU\LQJ WR VWXG\ WKH PXWXDO LQIOXHQFH EHWZHHQ LW

DQG VXVWDLQDEOH GHYHORSPHQW WKHRUHWLFDOO\� ,Q DGGLWLRQ� WKLV WKHVLV DOVR VWXGLHV WKH XUEDQ ZDWHU

HQYLURQPHQW DQG XUEDQ IRUHVW FRQVWUXFWLRQ LQ 1DQMLQJ DQG DQDO\]HV WKH LPSDFW LQ GLIIHUHQW

WLPH SHULRGV �ORQJ�WHUP DQG VKRUW�WHUP� WR IXUWKHU LPSURYH WKH UHVHDUFK LQ WKH ILHOG RI

HFRORJLFDO HQYLURQPHQW FRQVWUXFWLRQ DQG VXVWDLQDEOH GHYHORSPHQW�

��� 3UDFWLFDO VLJQLILFDQFH

(FR�HQYLURQPHQWDO LVVXHV DUH UHODWHG WR WKH VXVWDLQDEOH GHYHORSPHQW RI WKH HQWLUH KXPDQ

VRFLHW\� 7KHUHIRUH� WKHVH LVVXHV FDQ LQFUHDVH WKH DZDUHQHVV RI JRYHUQPHQW GHSDUWPHQWV DQG

YDULRXV ODUJH DQG VPDOO HQWHUSULVHV RQ SURWHFWLQJ WKH HFRORJLFDO HQYLURQPHQW DQG HQFRXUDJH

WKHP WR DFWLYHO\ SDUWLFLSDWH LQ UHVHDUFK DQG LPSOHPHQWDWLRQ RI SROLFLHV� ,Q DGGLWLRQ� WKH XUEDQ

ZDWHU HQYLURQPHQW LV DQ LPSRUWDQW LVVXH WKDW UHVWULFWV XUEDQ HFRQRPLF GHYHORSPHQW DQG

DIIHFWV WKH XUEDQ QDWXUDO HQYLURQPHQW� 7KH PDLQ ERG\ RI WKH LPSOHPHQWDWLRQ RI WKH VRFLDO

ZDWHU F\FOH LV WKH ZDWHU LQGXVWU\� ZKLFK WDNHV FLWLHV DV WKH REMHFW DQG HQJDJHV LQ WKH

VXVWDLQDEOH GHYHORSPHQW� XWLOL]DWLRQ� DQG SURWHFWLRQ RI ZDWHU WR PHHW WKH ZDWHU TXDQWLW\ DQG

TXDOLW\ UHTXLUHG E\ WKH VXVWDLQDEOH GHYHORSPHQW RI WKH VRFLDO HFRQRP\� $W WKH VDPH WLPH�

XUEDQ JUHHQLQJ FDQ DOVR LPSURYH WKH TXDOLW\ RI WKH FLW\
V HFRORJLFDO HQYLURQPHQW� %XW�

XQIRUWXQDWHO\� LQ &KLQD
V XUEDQ JUHHQLQJ ZRUN� WKHUH LV FXUUHQWO\ D SKHQRPHQRQ RI RQH�VLGHG

HPSKDVLV RQ WKH HIIHFW RI JUHHQ VSDFH� EOLQGO\ SXUVXLQJ DUHD DQG LJQRULQJ WKH HFRORJLFDO

SURFHVV� JUHDWO\ UHGXFLQJ WKH HFRORJLFDO IXQFWLRQ RI XUEDQ IRUHVWV� 8UEDQ ZDWHU HQYLURQPHQW
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LVVXHV DUH FORVHO\ UHODWHG WR WKH VXVWDLQDEOH GHYHORSPHQW RI FLWLHV� DQG XUEDQ JUHHQLQJ DQG

IRUHVW FRQVWUXFWLRQ FDQ DOVR SURPRWH WKH FRQVWUXFWLRQ RI VXVWDLQDEOH GHYHORSPHQW� %\

FRPSDULQJ DQG DQDO\]LQJ WKH VWDWXV TXR RI 1DQMLQJ
V HFRORJLFDO HQYLURQPHQW DQG WKH DFWXDO

VLWXDWLRQ RI XUEDQ GHYHORSPHQW� QRW RQO\ FDQ ZH GLVFRYHU WKH FXUUHQW SUREOHPV LQ 1DQMLQJ DQG

SURPRWH WKH VXVWDLQDEOH GHYHORSPHQW RI WKH FLW\� EXW DOVR SURYLGH D UHIHUHQFH IRU WKH

VXVWDLQDEOH GHYHORSPHQW RI ODUJH FLWLHV LQ RWKHU VXUURXQGLQJ DUHDV�
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7KH SUHOLPLQDU\ GLVFXVVLRQ RQ WKH XUEDQ IRUP FDQ EH WUDFHG EDFN WR DQFLHQW WLPHV� %RWK

WKH +LSSRGDPXV PRGHO LQ DQFLHQW *UHHFH DQG 0LOHWXV� D VHDSRUW FLW\� KDYH HYLGHQW DUWLILFLDO

WUDFHV� 7KH\ DUH DOO HPERGLHG LQ D FRPSOHWH DQG VWURQJ FRPSRVLWLRQ IRUP� HVWDEOLVKLQJ D QHZ

XUEDQ RUGHU DQG XUEDQ FRQFHSWLRQ� 7KHVH KDYH D IDU�UHDFKLQJ LPSDFW RQ WKH ODWHU VXVWDLQDEOH

GHYHORSPHQW SODQQLQJ RI XUEDQ PRUSKRORJ\ LQ WKH :HVW �%URWFKLH ������ 7KH VWDWH

PDQDJHPHQW V\VWHP RI �5LWH RI =KRX � 7KH $UWLILFHUV
 5HFRUG� LQ DQFLHQW &KLQD DOVR

HPERGLHV WKH LGHD RI VXVWDLQDEOH XUEDQ SODQQLQJ WKDW KDV XUEDQ RUGHU DQG VDWLVILHV WKH ZLOO RI

WKH UXOLQJ FODVV �%URWFKLH ������

$IWHU WKDW� WKH UHVHDUFK RQ XUEDQ PRUSKRORJ\ KDV HQWHUHG D QHZ VWDJH� ,Q WKH ORQJ�WHUP

GHYHORSPHQW� WKLV W\SH RI UHVHDUFK KDV FRQWLQXHG WR GHHSHQ DQG VHW RII D ZDYH RI UHVHDUFK LQ

PDQ\ ILHOGV VXFK DV XUEDQ VFLHQFH DQG DUFKLWHFWXUH� ,Q RUGHU WR KDYH D GHHSHU DQG PRUH SUHFLVH

XQGHUVWDQGLQJ RI WKH GHYHORSPHQW VWDWXV RI WKH VXVWDLQDEOH GHYHORSPHQW WKHRU\ RI XUEDQ

PRUSKRORJ\� WKH IROORZLQJ LV D UHYLHZ RI WKH UHOHYDQW WKHRULHV DQG SUDFWLFHV LQ FRXQWULHV

RXWVLGH &KLQD DQG LQ &KLQD�

�� 3URJUHVV LQ WKHRUHWLFDO UHVHDUFK DQG SUDFWLFH LQ RWKHU FRXQWULHV

��� 7KHRUHWLFDO 5HVHDUFK 3URJUHVV

,Q WKH �0DQ DQG WKH %LRVSKHUH �0$%�� SURJUDP LQLWLDWHG E\ WKH 8QLWHG 1DWLRQV

(GXFDWLRQDO� 6FLHQWLILF DQG &XOWXUDO 2UJDQL]DWLRQ �81(6&2� LQ WKH ����V� WKH HFR�FLW\� D

EUDQG�QHZ XUEDQ FRQFHSW DQG GHYHORSPHQW PRGHO� ZDV ILUVW SURSRVHG �0D ������ ,Q �����
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6RYLHW HFRORJLVW <DQLWVN\ H[SODLQHG WKH GHVLJQ DQG LPSOHPHQWDWLRQ VWDJHV RI HFR�FLW\ DV

VKRZQ LQ 7DEOH �� 5XVRQJ :DQJ VXPPHG XS <DQLWVN\
V WKLQNLQJ DV �D NLQG RI FRRUGLQDWHG

GHYHORSPHQW RI VRFLHW\� HFRQRP\� DQG QDWXUH�EDVHG RQ HFRORJLFDO SULQFLSOHV� ,W FDQ PDNH

HIILFLHQW XVH RI PDWWHU� HQHUJ\� DQG LQIRUPDWLRQ� 7KLV LV DQ HFRORJLFDOO\ YLUWXRXV FLUFOH RI

KXPDQ VHWWOHPHQWV� LQ RWKHU ZRUGV� DQ HIILFLHQW DQG KDUPRQLRXV KXPDQ KDELWDW� �:DQJ ������

7DEOH �� <DQLVWN\
V 
HFR�FLW\
 GHVLJQ DQG LPSOHPHQWDWLRQ PDWUL[ FKDQJHV RYHU WLPH�

7KH OHYHO RI
NQRZOHGJH
DQG DFWLRQ

%DVLF
5HVHDUFK �,�

$SSOLHG
5HVHDUFK

�,,�

8UEDQ
'HVLJQ �,,,�

&RQVWUXFWLRQ
SURFHVV �,9�

7KH
IRUPDWLRQ RI
XUEDQ RUJDQLF
RUJDQL]DWLRQDO
VWUXFWXUH �9�

,ŝƐƚŽƌŝĐĂů ĂŶĚ
ĐƵůƚƵƌĂů ůĞǀĞů

Ĝ Ĝ

6RFLDO
IXQFWLRQ
OHYHO

Ĝ Ĝ

7HPSRUDO
DQG VSDWLDO

OHYHO

Ĝ Ĝ

,Q ����� WKH �8UEDQ (FRORJ\� RUJDQL]DWLRQ OHG E\ 5HJLVWHU ������ SXW IRUZDUG WHQ

SULQFLSOHV IRU WKH HVWDEOLVKPHQW RI D PRUH FRPSOHWH XUEDQ HFRORJLFDO HQYLURQPHQW�

�� 0RGLI\ WKH SULRULW\ RI ODQG XVH GHYHORSPHQW� JLYH SULRULW\ WR WKH GHYHORSPHQW RI

FRPSDFW� GLYHUVH� JUHHQ� VDIH� SOHDVDQW� DQG YLEUDQW PL[HG ODQG XVH FRPPXQLWLHV� ZKLFK

DUH FORVH WR EXV VWDWLRQV DQG WUDQVSRUWDWLRQ IDFLOLWLHV�

�� 0RGLI\ WKH SULRULW\ RI WUDQVSRUWDWLRQ FRQVWUXFWLRQ� SXW ZDONLQJ� ELF\FOH� FDUULDJH DQG

SXEOLF WUDQVSRUWDWLRQ PRGH LQ SULRULW\ RYHU WKH FDU PRGHO� DQG HPSKDVL]H WKH QHDUHVW
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WUDYHO�

�� 5HSDLU WKH GDPDJHG XUEDQ QDWXUDO HQYLURQPHQW� HVSHFLDOO\ ULYHUV� VHDVKRUHV� ULGJHOLQHV�

DQG ZHWODQGV�

�� %XLOG D GHFHQW� ORZ�FRVW� VDIH� FRQYHQLHQW� PXOWL�HWKQLF� DQG HFRQRPLFDO PL[HG

UHVLGHQWLDO DUHD�

�� &XOWLYDWH VRFLDO MXVWLFH DQG LPSURYH WKH OLYHV DQG VRFLDO FRQGLWLRQV RI ZRPHQ� FRORUHG

HWKQLF JURXSV� DQG WKH GLVDEOHG�

�� 6XSSRUW ORFDOL]HG DJULFXOWXUH� VXSSRUW XUEDQ JUHHQLQJ SURMHFWV� DQG UHDOL]H WKH

ZHVWHUQL]DWLRQ RI FRPPXQLWLHV�

�� 3URPRWH UHF\FOLQJ� DGRSW QHZ DQG H[FHOOHQW WHFKQRORJ\ DQG UHVRXUFH SURWHFWLRQ

WHFKQRORJ\� DQG UHGXFH WKH GLVFKDUJH RI SROOXWDQWV DQG GDQJHURXV JRRGV DW WKH VDPH WLPH�

�� :RUN ZLWK WKH EXVLQHVV FRPPXQLW\ WR VXSSRUW HFRQRPLF DFWLYLWLHV ZLWK JRRG

HFRORJLFDO EHQHILWV ZKLOH VXSSUHVVLQJ WKH GLVFKDUJH RI SROOXWLQJ ZDVWH DQG WKH SURGXFWLRQ

DQG XVH RI KD]DUGRXV DQG WR[LF PDWHULDOV�

�� 3URPRWH D FRQVFLRXVO\ VLPSOLILHG OLIHVW\OH DQG RSSRVH H[FHVVLYH FRQVXPSWLRQ RI

UHVRXUFHV DQG FRPPRGLWLHV�

��� ,PSURYH SXEOLF DZDUHQHVV RI WKH ORFDO HQYLURQPHQW DQG ELRORJLFDO UHJLRQV WKURXJK

SXEOLFLW\ DFWLYLWLHV DQG HGXFDWLRQDO SURMHFWV WKDW LQFUHDVH WKH SXEOLF
V DZDUHQHVV RI

VXVWDLQDEOH HFRORJLFDO GHYHORSPHQW�

7KH SULQFLSOHV RI HFR�FLW\ GHYHORSPHQW SURSRVHG E\ WKH 8UEDQ (FRORJ\ $VVRFLDWLRQ RI

$XVWUDOLD �8($� DUH� 5HVWRUDWLRQ RI GHJUDGHG ODQG� FRRUGLQDWHG DQG EDODQFHG GHYHORSPHQW RI

XUEDQ GHYHORSPHQW DQG ELRORJLFDO UHJLRQV� DFKLHYH WKH EDODQFH EHWZHHQ XUEDQ GHYHORSPHQW
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DQG ODQG FDUU\LQJ FDSDFLW\� HQG XUEDQ VSUDZO� RSWLPL]HG HQHUJ\ VWUXFWXUH� FRPPLW WR XVLQJ

UHQHZDEOH HQHUJ\� VXFK DV VRODU DQG ZLQG HQHUJ\� DQG UHGXFH IRVVLO IXHOV FRQVXPSWLRQ�

SURPRWH HFRQRPLF GHYHORSPHQW� SURYLGH KHDOWK\ DQG VDIH FRPPXQLW\ VHUYLFHV� HQFRXUDJH

FRPPXQLW\ SDUWLFLSDWLRQ LQ XUEDQ GHYHORSPHQW� LPSURYH VRFLDO HTXLW\� SURWHFW KLVWRULFDO DQG

FXOWXUDO KHULWDJH� FXOWLYDWH FRORUIXO DQG ULFK FXOWXUDO ODQGVFDSHV� FRUUHFW GDPDJH WR WKH

ELRVSKHUH �+XDQJ ������

7KH NH\ SULQFLSOHV RI WKH VXVWDLQDEOH GHYHORSPHQW RI KXPDQ VHWWOHPHQWV SURSRVHG E\ WKH

(XURSHDQ 8QLRQ DUH� UHVRXUFH FRQVXPSWLRQ EXGJHW� HQHUJ\ FRQVHUYDWLRQ DQG LPSURYHPHQW RI

HQHUJ\ HIILFLHQF\� GHYHORSPHQW RI UHQHZDEOH HQHUJ\ WHFKQRORJLHV� ORQJ�WHUP XVH RI EXLOGLQJ

VWUXFWXUHV� UHVLGHQWLDO DQG ZRUNLQJ SODFHV FORVH WR HDFK RWKHU� HIILFLHQW SXEOLF WUDQVSRUWDWLRQ

V\VWHP� UHGXFWLRQ RI ZDVWH JHQHUDWLRQ DQG UHF\FOLQJ� XVH RI RUJDQLF ZDVWH WR PDNH FRPSRVW�

LPSOHPHQWDWLRQ RI D FLUFXODU XUEDQ PHWDEROLVP V\VWHP� DQG ORFDO SURGXFWLRQ RI IRRG�

(FR�GHVLJQ H[SHUWV DOVR FRQVLGHU WKHVH WR EH WKH EDVLF FRQFHSWV RI XUEDQ HFR�HQYLURQPHQWDO

FRQVWUXFWLRQ �+XDQJ ������

7KH $XVWUDOLDQ 8UEDQ (FRORJ\ $VVRFLDWLRQ DQG WKH (XURSHDQ 8QLRQ
V XUEDQ HFRORJLFDO

HQYLURQPHQW FRQVWUXFWLRQ SULQFLSOHV HPSKDVL]H WKH PRGLILFDWLRQ RI WKH XQUHDVRQDEOH FRQWHQW

RI WKH H[LVWLQJ XUEDQ V\VWHP� DQG WKH VSHFLILF PHDVXUHV SURSRVHG DUH DLPHG DW WKH

XQVXVWDLQDEOH FKDUDFWHULVWLFV RI XUEDQ SUREOHPV� $OWKRXJK WKHVH SULQFLSOHV DUH QRW V\VWHPDWLF�

WKHLU JXLGLQJ VLJQLILFDQFH IRU SUDFWLFH LV YHU\ VLJQLILFDQW�

��� 3UDFWLFH LQ WKH FRQVWUXFWLRQ RI XUEDQ HFRORJLFDO HQYLURQPHQW LQ FRXQWULHV RWKHU WKDQ &KLQD

�� -DSDQ
V SURJUHVV LQ WKH FRQVWUXFWLRQ RI HFR�FLW\ �/L �����
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-DSDQ SXW IRUZDUG WKH FRQFHSW RI HFR�FLW\ DV HDUO\ DV WKH ����V� (VSHFLDOO\ LQ ODUJH FLWLHV

ZLWK KLJK SRSXODWLRQ GHQVLW\ VXFK DV 7RN\R DQG 2VDND� WKHUH DUH QRW RQO\ ZDVWH GLVSRVDO

SUREOHPV EXW DOVR HQYLURQPHQWDO SUREOHPV WKDW GLUHFWO\ HQGDQJHU KXPDQ KHDOWK� VXFK DV DLU

SROOXWLRQ� ZDWHU SROOXWLRQ� DQG VRLO SROOXWLRQ� 7KHVH SUREOHPV DUH PDLQO\ FDXVHG E\ WKH

XQUHDVRQDEOH OD\RXW RI XUEDQ ODQG XVH DQG HQHUJ\ XWLOL]DWLRQ� ,Q WKH SDVW �� \HDUV RI SUDFWLFH�

-DSDQ KDV GHYHORSHG PDQ\ PHWKRGV DQG WHFKQRORJLHV IRU EXLOGLQJ DQ HFR�FLW\� ZKLFK PDLQO\

FDQ EH GLYLGHG LQWR WZR� UDWLRQDO XVH RI HQHUJ\� DGMXVWPHQW RI ODQG XVH OD\RXW� DQG FRPSOHWHO\

UHF\FOHG KRXVLQJ�

�� 8UEDQ (FRORJ\ DQG (QYLURQPHQWDO &RQVWUXFWLRQ LQ &XULWLED� %UD]LO �/L �����

&XULWLED LQ VRXWKHUQ %UD]LO LV WKH HFRORJLFDO FDSLWDO RI %UD]LO DQG LV FRQVLGHUHG WKH FORVHVW

FLW\ LQ WKH ZRUOG WR DQ HFRORJLFDO FLW\� ,WV SULPDU\ H[SHULHQFH OLHV LQ EXV�RULHQWHG XUEDQ

GHYHORSPHQW SODQQLQJ� ZKLFK LQWHJUDWHV XUEDQ GHVLJQ� SODQQLQJ� DQG PDQDJHPHQW� 7KURXJK

WKH SXUVXLW RI KLJKO\ V\VWHPDWLF� JUDGXDO� DQG WKRXJKWIXO XUEDQ SODQQLQJ DQG GHVLJQ� WKH

LQWHJUDWLRQ RI ODQG XVH DQG SXEOLF WUDQVSRUWDWLRQ KDV EHHQ UHDOL]HG� DQG RXWVWDQGLQJ

DFKLHYHPHQWV KDYH EHHQ PDGH� $W WKH VDPH WLPH� LW DOVR SD\V DWWHQWLRQ WR VRFLDO ZHOIDUH

SURMHFWV DQG SURYLGHV FRPSUHKHQVLYH HQYLURQPHQWDO HGXFDWLRQ WR FLWL]HQV�

�� +HDOWK\ (FR�FLW\ 3ODQQLQJ LQ WKH 1HWKHUODQGV �/L �����

,Q ����� WKH �/RQJ�WHUP (QYLURQPHQWDO 3ROLF\ &RQIHUHQFH� LQ WKH 1HWKHUODQGV SURSRVHG

ILYH JUDGXDO VWDJHV LQ WKH IRUPXODWLRQ RI KHDOWK\ HFR�FLW\ SODQQLQJ SROLFLHV�

z HQYLURQPHQWDO SROOXWLRQ DV D QHJDWLYH HIIHFW

z HQYLURQPHQWDO SROOXWLRQ DV D FRVW IDFWRU

z HQYLURQPHQW DV D OLPLWLQJ FRQGLWLRQ
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z HQYLURQPHQW DV D SROLF\ JXLGLQJ IDFWRU

z HQYLURQPHQW DV D JRDO

�� 3URJUHVV LQ &KLQD
V WKHRUHWLFDO UHVHDUFK DQG SUDFWLFH

��� 7KHRUHWLFDO 5HVHDUFK 3URJUHVV

)DPRXV &KLQHVH HFRORJLVWV 6KLMXQ 0D DQG 5XVRQJ :DQJ �0D ����� SXW IRUZDUG WKH

WKHRU\ RI �VRFLHW\�HFRQRP\�QDWXUDO FRPSOH[ HFRV\VWHP� DQG FOHDUO\ SRLQWHG RXW WKDW FLWLHV DUH

W\SLFDO VRFLDO�HFRQRPLF�QDWXUDO FRPSOH[ HFRV\VWHPV� 2Q WKLV EDVLV� 5XVRQJ :DQJ FRQGXFWHG

LQ�GHSWK UHVHDUFK RQ XUEDQ LVVXHV DQG HFRORJLFDO FLWLHV� 7KURXJK H[SHULPHQWV DQG UHVHDUFK�

WKH\ VSHFXODWH WKDW WKH HFRORJLFDO QDWXUH RI XUEDQ SUREOHPV LV VKRZQ LQ 7DEOH �� 7KH

FRQVWUXFWLRQ RI DQ XUEDQ HFRORJLFDO HQYLURQPHQW PXVW PHHW WKH IROORZLQJ VWDQGDUGV�

7DEOH �� 7KH HFRORJLFDO HVVHQFH RI XUEDQ SUREOHPV�

3UREOHP 3ULQFLSOH &RXQWHUPHDVXUH 0HWKRGRORJ\ 7DUJHW

,QHIILFLHQW XVH
RI UHVRXUFHV

5HJHQHUDWLRQ
DQG FRPSHWLWLRQ

7HFKQRORJLFDO
WUDQVIRUPDWLRQ

(FRORJLFDO
7HFKQRORJ\

+LJK HIILFLHQF\

8QUHDVRQDEOH
V\VWHP

UHODWLRQVKLS

6\PELRVLV DQG
FR�HYROXWLRQ

5HODWLRQVKLS
DGMXVWPHQW

(FRORJLFDO
SODQQLQJ

+DUPRQLRXV
UHODWLRQVKLS

/RZ
VHOI�UHJXODWLRQ

6HOI�OHDUQLQJ %HKDYLRU
,QGXFWLRQ

(FRORJLFDO
0DQDJHPHQW

6WURQJ YLWDOLW\

6DWLVIDFWLRQ SULQFLSOHV RI KXPDQ HFRORJ\ LQFOXGH VDWLVI\LQJ KXPDQ
V SK\VLRORJLFDO DQG
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SV\FKRORJLFDO QHHGV� VDWLVI\LQJ UHDO DQG IXWXUH QHHGV� DQG VDWLVI\LQJ KXPDQ HYROXWLRQ QHHGV�

7KH KLJK�HIILFLHQF\ SULQFLSOH RI HFRQRPLF HFRORJ\ LQFOXGHV WKH HIIHFWLYH XVH RI UHVRXUFHV�

WKH SULQFLSOH RI PLQLPXP PDQXDO PDLQWHQDQFH� WKH FLW\ LV VHOI�VXVWDLQLQJ WR D ODUJH H[WHQW�

ZLWK PLQLPDO H[WHUQDO LQSXW HQHUJ\� WKH RYHUODSSLQJ HIIHFW RI WKH VSDFH�WLPH QLFKH� WKH

PXOWLSOH XWLOL]DWLRQ YDOXH RI WKH XUEDQ PDWHULDO HQYLURQPHQW� RSWLPL]DWLRQ RI VRFLDO� HFRQRPLF

DQG HQYLURQPHQWDO EHQHILWV�

7KH SULQFLSOH RI KDUPRQ\ LQ WKH QDWXUDO HFRORJ\� LQ RWKHU ZRUGV� LV WKH SULQFLSOH RI

V\PELRVLV� LQFOXGLQJ WKH V\PELRVLV EHWZHHQ PDQ DQG RWKHU OLYLQJ WKLQJV RU PDQ DQG QDWXUH�

WKH SULQFLSOH RI VHOI�SXULILFDWLRQ� WKH SULQFLSOH RI FRQWLQXLW\�

(FR�FLW\ LV D VXVWDLQDEOH GHYHORSPHQW FRQVWUXFWHG E\ FRPSUHKHQVLYHO\ VWXG\LQJ WKH

VRFLDO�HFRQRPLF�QDWXUDO FRPSOH[ HFRV\VWHP EDVHG RQ WKH SULQFLSOHV RI HFRORJ\� DQG DSSO\LQJ

D VHULHV RI PRGHUQ VFLHQWLILF DQG WHFKQRORJLFDO PHDQV VXFK DV HFRORJLFDO HQJLQHHULQJ� VRFLDO

HQJLQHHULQJ� DQG V\VWHPV HQJLQHHULQJ� $FFRUGLQJ WR -XQ +X� WKH FRQVWUXFWLRQ RI WKH XUEDQ

HFRORJLFDO HQYLURQPHQW QHHGV WR HPSKDVL]H WKH H[SDQVLRQ RI QDWXUDO HFRORJLFDO FDSDFLW\ �VXFK

DV LQFUHDVLQJ WKH RSHQ VSDFH RI WKH FLW\ DQG LQFUHDVLQJ WKH UDWH RI JUHHQ VSDFH� DQG DGMXVWLQJ

WKH HFRQRPLF DQG HFRORJLFDO VWUXFWXUH �VXFK DV WKH GHYHORSPHQW RI FOHDQ SURGXFWLRQ� WKH

WHUWLDU\ LQGXVWU\� DQG WKH WHFKQRORJLFDO WUDQVIRUPDWLRQ RI SROOXWLQJ LQGXVWULHV�� D VHULHV RI

SODQQLQJ PHWKRGV VXFK DV FRQWUROOLQJ WKH VFDOH RI VRFLDO HFRORJ\ �VXFK DV GHWHUPLQLQJ WKH

UHDVRQDEOH VFDOH RI XUEDQ HQWUDQFHV DQG FDUU\LQJ RXW WKH UHDVRQDEOH GLVWULEXWLRQ RI WKH

SRSXODWLRQ� DQG LPSURYLQJ WKH VHOI�RUJDQL]DWLRQ RI WKH V\VWHP �VXFK DV HVWDEOLVKLQJ DQ

HIIHFWLYH HQYLURQPHQWDO SURWHFWLRQ DQG VDQLWDWLRQ IDFLOLW\ V\VWHP� WR SURPRWH WKH HFRQRPLF�

VRFLDO DQG HQYLURQPHQWDO GHYHORSPHQW RI WKH FLW\
V FRRUGLQDWHG GHYHORSPHQW� (VWDEOLVKLQJ DQ
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HFRORJLFDO FLW\ LV RQH RI WKH IXQGDPHQWDO ZD\V WR VROYH WKH SUREOHPV RI PRGHUQ FLWLHV�

7KH DERYH OLWHUDWXUH UHYLHZ VKRZV WKDW WKH FRQWHQW RI WKHRUHWLFDO UHVHDUFK RQ XUEDQ

HFRORJLFDO HQYLURQPHQW FRQVWUXFWLRQ LQ YDULRXV GLVFLSOLQHV LQ &KLQD LV UHODWLYHO\ DIIOXHQW�

8QIRUWXQDWHO\� WKH &KLQHVH HFRORJ\ FRPPXQLW\ KDV QRW EHHQ DEOH WR XQLWH ZLWK WKH SODQQLQJ

DFDGHPLD DQG RWKHU GLVFLSOLQHV WR FDUU\ RXW D PRUH LQIOXHQWLDO DQG LQ�GHSWK XUEDQ HFRORJLFDO

HQYLURQPHQW UHVHDUFK SURJUDP� 7KLV PDNHV WKH H[LVWLQJ UHVHDUFK DQG SUDFWLFH RI &KLQD
V XUEDQ

HFRORJLFDO HQYLURQPHQW FRQVWUXFWLRQ XQDEOH WR SURGXFH PRUH SRVLWLYH VLJQLILFDQFH IRU XUEDQ

SODQQLQJ DQG VXVWDLQDEOH XUEDQ GHYHORSPHQW�

��� &KLQD
V 3UDFWLFH LQ WKH &RQVWUXFWLRQ RI 8UEDQ (FRORJLFDO (QYLURQPHQW

$V HDUO\ DV ����� 1DQMLQJ &LW\� -LDQJVX 3URYLQFH� ILUVW SURSRVHG WKH GHYHORSPHQW JRDO RI

EXLOGLQJ DQ HFR�FLW\ QDWLRQZLGH� 7KHQ� LQ ����� LW FDUULHG RXW D SLORW SURMHFW RI HFR�FLW\

SODQQLQJ DQG FRQVWUXFWLRQ� ZKLFK FDQ DFKLHYH WKH ILUVW VWHS LQ &KLQD
V HFR�FLW\ FRQVWUXFWLRQ�

$W WKH FXUUHQW VWDJH� +DLQDQ� -LOLQ� +HLORQJMLDQJ� =KHMLDQJ� 6KDQGRQJ� DQG )XMLDQ KDYH FDUULHG

RXW WKH FRQVWUXFWLRQ RI WKH XUEDQ HFRORJLFDO HQYLURQPHQW� 0DQ\ FLWLHV VXFK DV 6KHQ]KHQ�

6KDQJKDL� DQG +DUELQ DUH SODQQLQJ WKH FRQVWUXFWLRQ RI WKH XUEDQ HFRORJLFDO HQYLURQPHQW� 7KLV

UHIOHFWV WKH FRQFHUQ DQG DWWHQWLRQ RI &KLQHVH FLWLHV IURP WKH JRYHUQPHQW WR WKH SHRSOH RQ

HFRORJLFDO DQG HQYLURQPHQWDO LVVXHV DQG WKH XUJHQW GHVLUH WR LPSURYH WKH TXDOLW\ RI XUEDQ OLIH�

,W PHDQV WKDW &KLQHVH FLWLHV DUH HPEDUNLQJ RQ WKH SDWK RI HFRORJLFDO FRQVWUXFWLRQ�

,Q $XJXVW ����� WKH )LIWK ,QWHUQDWLRQDO (FR�&LW\ &RQIHUHQFH ZDV KHOG LQ 6KHQ]KHQ� &KLQD�

7KH FRQIHUHQFH SURGXFHG WKH �(FR�&LW\ &RQVWUXFWLRQ 6KHQ]KHQ 'HFODUDWLRQ� RQ XUEDQ

HFRORJLFDO HQYLURQPHQW FRQVWUXFWLRQ
V EDVLF JRDOV DQG SULQFLSOHV� ,Q WKH VDPH \HDU� WKH
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0LQLVWU\ RI (QYLURQPHQWDO 3URWHFWLRQ DOVR LVVXHG WKH �(FR�&RXQWLHV� (FR�&LWLHV� DQG

(FR�3URYLQFH &RQVWUXFWLRQ ,QGLFDWRUV�� 7KHVH KDYH JUHDWO\ SURPRWHG WKH GHYHORSPHQW RI WKH

WKHRU\ DQG SUDFWLFH RI &KLQD
V XUEDQ HFRORJLFDO HQYLURQPHQW FRQVWUXFWLRQ�

�� 5HVHDUFK VWDWXV

��� 5HVHDUFK VWDWXV LQ RWKHU FRXQWULHV

7KH FRQFHSW RI 6($ �6WUDWHJLF (QYLURQPHQWDO $VVHVVPHQW� ZDV RULJLQDOO\ SURSRVHG E\

/HH 1� :RRG DQG :DOVK )� �/HH ����� LQ WKH 8QLWHG .LQJGRP� 1RZ ZLGHO\ DFFHSWHG LV WKH

GHILQLWLRQ JLYHQ E\ WKH VFKRODU 5LNL 7KHULYDO RI WKH &HQWUH IRU (QYLURQPHQWDO ,PSDFW

$VVHVVPHQW DW WKH 8QLYHUVLW\ RI 0DQFKHVWHU� 6WUDWHJLF (QYLURQPHQWDO $VVHVVPHQW UHIHUV WR D

V\VWHPDWLF DQG FRPSUHKHQVLYH HYDOXDWLRQ SURFHVV RI WKH HQYLURQPHQWDO LPSDFW RI 3ROLF\� 3ODQ�

3URJUDP DQG WKHLU DOWHUQDWLYHV� LQFOXGLQJ D ZULWWHQ UHSRUW VXEPLWWHG EDVHG RQ WKH HYDOXDWLRQ

UHVXOWV DQG WKH HYDOXDWLRQ UHVXOWV XVHG LQ FRPSUHKHQVLYH GHFLVLRQ�PDNLQJ �7KHULYHO ������ ,W

DQDO\]HV DQG HYDOXDWHV WKH HQYLURQPHQWDO LPSDFW RI VRFLDO DQG HFRQRPLF DFWLYLWLHV WULJJHUHG

E\ WKH VWUDWHJ\� DQG SURSRVHV FRUUHVSRQGLQJ HQYLURQPHQWDO SURWHFWLRQ FRXQWHUPHDVXUHV RU

UHYLVHG VWUDWHJLHV DQG DGMXVWPHQW VXJJHVWLRQV WR DYRLG RU PLQLPL]H WKH HQYLURQPHQWDO LPSDFW

FDXVHG E\ GHFLVLRQ�PDNLQJ HUURUV� ZKLFK FDQ SURPRWH VRFLDO� HFRQRPLF� DQG VRFLDO

VXVWDLQDEOH GHYHORSPHQW RI WKH HQYLURQPHQWDO V\VWHP� 6($ LV JUDGXDOO\ EHLQJ DFFHSWHG E\

PRUH FRXQWULHV DQG KDV EHFRPH RQH RI WKH HVVHQWLDO VXSSRUW WRROV IRU VXVWDLQDEOH GHYHORSPHQW

VWUDWHJ\ GHFLVLRQ�PDNLQJ� $PRQJ WKHP� %XFNOH\ OLVWV VHYHQ PDLQ W\SHV RI 6($�

��� (QYLURQPHQWDO DVVHVVPHQW RI WKH SROLFLHV RU SROLF\ FKDQJHV FXUUHQWO\ LPSOHPHQWHG

E\ WKH JRYHUQPHQW�

��� (YDOXDWLRQ RI HOHPHQWV UHODWHG WR VSHFLILF HQYLURQPHQWDO LVVXHV� VXFK DV ELRGLYHUVLW\
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FRQVHUYDWLRQ DQG UHGXFWLRQ RI JUHHQKRXVH JDV HPLVVLRQV� 7KH PRVW VLJQLILFDQW DGYDQWDJH

RI WKLV W\SH RI 6($ LV WKDW LW FRPSUHKHQVLYHO\ DQG XQLIRUPO\ FRQVLGHUV HQYLURQPHQWDO

LVVXHV FRPPRQ WR GLIIHUHQW VHFWRUV �%XFNOH\ ������

��� 5HJLRQDO RU QDWLRQDO HQYLURQPHQWDO DVVHVVPHQW DQG SODQQLQJ�

��� (YDOXDWLRQ RI HQYLURQPHQWDO SUREOHPV FDXVHG E\ FKDQJHV LQ VRFLDO DQG HFRQRPLF

IDFWRUV�

��� (QYLURQPHQWDO DVVHVVPHQW RI VFLHQWLILF DQG WHFKQRORJLFDO SURJUHVV�

��� (QYLURQPHQWDO DVVHVVPHQW RI D FHUWDLQ LQGXVWULDO VHFWRU RI WKH QDWLRQDO HFRQRP\ DQG

LWV GHYHORSPHQW GLUHFWLRQ�

��� 5HVHDUFK RQ WKH HQYLURQPHQWDO LPSDFW DVVHVVPHQW IUDPHZRUN V\VWHP RI VLPLODU

GHYHORSPHQW SURMHFWV�

%XFNOH\ SRLQWHG RXW WKDW WKH UROH RI 6($ VKRXOG EH UHIOHFWHG LQ LWV LPSDFW RQ VWUDWHJLF

GHFLVLRQ�PDNLQJ� DQG WKH ZD\ WR LPSURYH WKH HIIHFWLYHQHVV RI 6($ LV WR LQFRUSRUDWH LW LQWR WKH

FXUUHQW FRQFHSWXDO IUDPHZRUN RI SROLF\ DQG SODQQLQJ GHFLVLRQ�PDNLQJ SURFHVVHV� 7KH FRUH

FRQWHQW RI WKLV FRQFHSWXDO IUDPHZRUN LV WR LPSOHPHQW 6($ LQ WKH HQWLUH SURFHVV RI SROLF\ DQG

SODQ IRUPXODWLRQ DQG LPSOHPHQWDWLRQ� 7KH NH\ WR PHDVXULQJ WKH VXFFHVV RI 6($ OLHV LQ WKH

TXDOLW\ RI WKH ILQDO GHFLVLRQ DQG WKH GHJUHH RI 6($
V LQIOXHQFH RQ GHFLVLRQ�PDNLQJ� 7KXV�

6($ ZLOO SURPRWH WKH DFKLHYHPHQW RI VXVWDLQDEOH GHYHORSPHQW JRDOV WKURXJK LWV LQIOXHQFH RQ

GHFLVLRQ�PDNLQJ PHWKRGV�

7KH GHYHORSPHQW RI 6($ FDQ EH WUDFHG EDFN WR WKH 1DWLRQDO (QYLURQPHQWDO 3ROLF\ $FW �1(3$�

RI WKH 8QLWHG 6WDWHV SDVVHG LQ ����� $UWLFOH ��� RI WKH WKLUG FKDSWHU RI WKH ODZ VWLSXODWHV WKDW

DQ\ OHJLVODWLYH SURSRVDO WKDW KDV DQ LPSRUWDQW LPSDFW RQ WKH FODVVLILHG HQYLURQPHQW� DV ZHOO DV
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LPSRUWDQW DFWLRQV GHWHUPLQHG E\ SROLFLHV DQG IHGHUDO DJHQFLHV� PXVW EH VXEMHFW WR

HQYLURQPHQWDO LPSDFW DVVHVVPHQW �'LQJ ������ 7KH 1HWKHUODQGV HVWDEOLVKHG WKH VWDWXWRU\ 6($

V\VWHP LQ ����� 7KHQ LQ ����� WKH &DQDGLDQ &DELQHW LQVWUXFWHG DOO PLQLVWULHV WR SD\ DWWHQWLRQ

WR WKH HQYLURQPHQW DW WKH VWUDWHJLF OHYHO RI SROLF\� SODQQLQJ� DQG SODQQLQJ� ZKLFK UHSUHVHQWHG

WKDW 6($ JUDGXDOO\ DWWUDFWHG DWWHQWLRQ� ,Q )HEUXDU\ ����� 6RXWK $IULFD LVVXHG WKH �6RXWK

$IULFD 6WUDWHJLF (QYLURQPHQWDO $VVHVVPHQW�� WKH PDLQ FRQWHQW RI ZKLFK LV WKH 6($

*XLGHOLQHV IRU 3ODQQLQJ DQG 3ODQQLQJ �*XLGHOLQH 'RFXPHQW ������ -DSDQ
V 6($ PDGH

UHOHYDQW SURYLVLRQV RQ WKH HQYLURQPHQWDO LPSDFW DVVHVVPHQW RI KDUERU SODQV LQ $UWLFOH �� RI

WKH ���� (QYLURQPHQWDO %DVLF /DZ� ,W LV D 6($ IRU WKH HVWDEOLVKPHQW RI KDUERUV DQG WKH

SODQQLQJ VWDJH RI ILOOLQJ SURMHFWV�

��� &XUUHQW 6WDWXV RI 5HVHDUFK LQ &KLQD

,Q UHFHQW \HDUV� GXH WR WKH UDSLG JURZWK RI &KLQD
V HFRQRP\� LW KDV LQHYLWDEO\ FRQVXPHG D

ODUJH DPRXQW RI QDWXUDO UHVRXUFHV� 7KXV� WKH GHYHORSPHQW PRGHO RI KLJK LQYHVWPHQW� KLJK

FRQVXPSWLRQ� DQG KLJK HPLVVLRQV KDV VHYHUHO\ GDPDJHG &KLQD
V HFRORJLFDO EDODQFH� 2YHU WKH

SDVW GHFDGH RU VR� WKH ILHOG DQG VFRSH RI QHZ XUEDQL]DWLRQ FRQVWUXFWLRQ KDYH EHFRPH ODUJHU

DQG ODUJHU� DQG WKH FRQWUDGLFWLRQ EHWZHHQ WKH VXVWDLQHG GHYHORSPHQW RI WKH QDWLRQDO HFRQRP\

DQG WKH GHWHULRUDWLRQ RI WKH VRFLDO HFRORJLFDO HQYLURQPHQW KDV EHFRPH PRUH DQG PRUH

SURPLQHQW� 7KHUHIRUH� PDQ\ H[SHUWV DQG VFKRODUV KDYH FRQGXFWHG UHVHDUFK RQ WKLV LVVXH� $V

&KLQD
V XUEDQL]DWLRQ SURFHVV LV ODWHU WKDQ RWKHU :HVWHUQ FRXQWULHV� WKH UHVHDUFK RQ XUEDQ

HFRORJLFDO HQYLURQPHQW SUREOHPV LQ &KLQD LV VOLJKWO\ ODJJLQJ EHKLQG� ,Q WKH ����V� &KLQD
V

UHVHDUFK RQ HQYLURQPHQWDO VFLHQFH KDG MXVW EHJXQ� 6LQFH WKH ����V� &KLQD
V HFRORJLFDO
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HQYLURQPHQW UHVHDUFK KDV ILQDOO\ HQWHUHG D QHZ VWDJH� 7KH ILUVW LV WKH 81(6&2 �0DQ DQG WKH

%LRVSKHUH 3URMHFW� ZLWK &KLQD
V SDUWLFLSDWLRQ� VHFRQG� LQ ����� WKH ,QWHUQDWLRQDO 6\PSRVLXP

RQ �8UEDQ DQG 6XEXUEDQ (FRORJLFDO 5HVHDUFK DQG ,WV $SSOLFDWLRQ LQ 8UEDQ 3ODQQLQJ DQG

'HYHORSPHQW� ZDV KHOG LQ %HLMLQJ� 7KH VXFFHVV RI WKH FRQIHUHQFH PDUNHG WKDW &KLQD
V

UHVHDUFK RQ WKH XUEDQ HFRORJLFDO HQYLURQPHQW KDV HQWHUHG D QHZ VWDJH�

$IWHU WKH ����V� LW ZDV D SHULRG RI YLJRURXV GHYHORSPHQW RI &KLQHVH XUEDQ HFRORJLFDO

HQYLURQPHQW WKHRU\� :LWK WKH DFFHOHUDWLRQ RI &KLQD
V XUEDQL]DWLRQ SURFHVV� GRPHVWLF DFDGHPLF

UHVHDUFK RQ HFRORJLFDO DQG HQYLURQPHQWDO LVVXHV KDV EHHQ GHYHORSHG E\ OHDSV DQG ERXQGV� DQG

WKH WKHRULHV DQG PHWKRGV RI UHVHDUFK KDYH DOVR EHHQ JUHDWO\ LQQRYDWHG� )RU H[DPSOH� WKH

ZHOO�NQRZQ VFKRODU 6KLMXQ 0D SXW IRUZDUG D XQLTXH HFRORJLFDO V\VWHP WKLQNLQJ LQ WKH FRQWH[W

RI VWXG\LQJ &KLQD
V VSHFLILF QDWLRQDO FRQGLWLRQV� WKDW LV� WR UHDOL]H WKH FRPSOH[ GHYHORSPHQW RI

VRFLHW\� HFRQRP\ DQG QDWXUH E\ GHDOLQJ ZLWK WKH UHODWLRQVKLS EHWZHHQ KXPDQ EHLQJV DQG WKH

HQYLURQPHQW �0D ������ 5XVRQJ :DQJ XVHG WKH SULQFLSOHV RI HFRV\VWHP RSWLPL]DWLRQ�

F\EHUQHWLF PHWKRGV� DQG SDQ�WDUJHW SODQQLQJ PHWKRGV WR VWXG\ XUEDQ HFRORJ\� DQG FRQVWUXFWHG

DQ XUEDQ HFRV\VWHP V\VWHP IURP PXOWLSOH SHUVSHFWLYHV VXFK DV QDWXUH� VRFLHW\� HFRQRPLF

VWUXFWXUH� DQG SURGXFWLRQ �:DQJ ������ $IWHU HQWHULQJ WKH ����V� &KLQHVH DFDGHPLD SDLG

DWWHQWLRQ WR WKH FRQVWUXFWLRQ RI HFRORJLFDO FLWLHV DV D QHZ UHVHDUFK SRLQW DQG FRQGXFWHG

LQ�GHSWK UHVHDUFK IURP PXOWLSOH DQJOHV� 7KLV LQFOXGHV WKH HYDOXDWLRQ FULWHULD RI WKH HFR�FLW\�

WKH SULQFLSOHV RI FUHDWLRQ� DQG WKH GHILQLWLRQ RI EDVLF FRQQRWDWLRQV� ZKLFK SURPRWH WKH

WKHRUHWLFDO LQQRYDWLRQ RI UHVHDUFK ZRUN� 6LQFH WKHQ� YDULRXV GLVFLSOLQHV KDYH FDUULHG RXW

PXOWL�DQJOH DQG LQ�GHSWK UHVHDUFK ZRUN RQ WKH XUEDQ HFRORJLFDO HQYLURQPHQW IURP WKHLU RZQ

ILHOGV� ZKLFK KDV JUHDWO\ SURPRWHG WKH GHYHORSPHQW RI &KLQD
V XUEDQ HFRORJLFDO HQYLURQPHQW
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WKHRU\�

,Q WHUPV RI HQYLURQPHQWDO DQG HFRORJLFDO SURWHFWLRQ DQG XUEDQ PDFURHFRQRPLFV� WKH

HDUOLHVW UHVHDUFK ZDV WKH SURSRUWLRQ RI LQYHVWPHQW LQ FRQVWUXFWLQJ WKH HFRORJLFDO HQYLURQPHQW

LQ WKH *'3� 7KHVH LQYHVWPHQWV DUH PDLQO\ XVHG IRU HQYLURQPHQWDO SURWHFWLRQ LQIUDVWUXFWXUH

FRQVWUXFWLRQ DQG SROOXWLRQ FRQWURO WHFKQRORJ\ DQG HTXLSPHQW LQYHVWPHQW� (FRQRPLVWV

UHSUHVHQWHG E\ <LQLQJ /L GHILQH WKH VRXUFH FKDQQHO RI LQYHVWPHQW LQ HFRORJLFDO HQYLURQPHQW

FRQVWUXFWLRQ DV WKH UHDVRQ WKDW ZLOO LPSDFW WKH HFRQRP\� :KHQ HQYLURQPHQWDO SURWHFWLRQ

LQYHVWPHQW UHDFKHV D FHUWDLQ SURSRUWLRQ� LWV LPSDFW RQ WKH HFRQRP\ ZLOO DSSHDU� EXW $V IRU

ZKDW NLQG RI LQIOXHQFH LW LV� LW QHHGV WR EH DQDO\]HG LQ GHWDLO �/L ������ -LH 6X XVHG

FR�LQWHJUDWLRQ WKHRU\ WR FRQGXFW HPSLULFDO UHVHDUFK RQ &KLQD
V HQYLURQPHQWDO JRYHUQDQFH

LQYHVWPHQW DQG *'3 GDWD IURP ���� WR ����� DQG WKH UHVXOWV VKRZ WKDW WKHUH LV D ORQJ�WHUP

VWDEOH HTXLOLEULXP UHODWLRQVKLS DQG D VKRUW�WHUP YRODWLOLW\ UHODWLRQVKLS EHWZHHQ WKH WZR �6X

������

,Q WHUPV RI WKHRUHWLFDO UHVHDUFK� -XQ /X EHOLHYHV WKDW WKH LQGLFDWRU V\VWHP IRU SODQQLQJ

HQYLURQPHQWDO LPSDFW DVVHVVPHQW VKRXOG LQFOXGH ILYH V\VWHPV� QDWXUDO HQYLURQPHQW LQGLFDWRUV�

HFRORJLFDO HQYLURQPHQW LQGLFDWRUV� UHVRXUFH XWLOL]DWLRQ LQGLFDWRUV� HQHUJ\ XWLOL]DWLRQ LQGLFDWRUV�

DQG VRFLR�HFRQRPLF LQGLFDWRUV �/X ������ +XDVKDQ ;LDR FRQGXFWHG UHVHDUFK RQ SODQQLQJ

HQYLURQPHQWDO LPSDFW DVVHVVPHQW PHWKRGV �;LDR ������ -LKXD :DQJ HVWDEOLVKHG WKH

,0235((6 SODQQLQJ HQYLURQPHQW PRGHO WKURXJK UHVHDUFK DQG VXFFHVVIXOO\ DSSOLHG LW WR WKH

SODQQLQJ LPSDFW DVVHVVPHQW RI 1DQMLQJ �:DQJ ������ &KXQ]KL &KDQJ XVHG WKH VHOHFWHG

HQYLURQPHQWDO IDFWRUV WR FRQVWUXFW DQG HYDOXDWH WKH HQYLURQPHQWDO FDUU\LQJ FDSDFLW\ LQGH[

V\VWHP� ZKLFK ZDV DEOH WR DFKLHYH WKH FRQVLVWHQF\ EHWZHHQ WKH VXE�LWHP HYDOXDWLRQ DQG WKH
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FRPSUHKHQVLYH HYDOXDWLRQ �&KDQJ ������ ,Q WKH ERRN �6WUDWHJLF (QYLURQPHQWDO $VVHVVPHQW��

7DQ =KX XVHG D FKDSWHU WR GLVFXVV WKH VFRSH DQG FODVVLILFDWLRQ FKDUDFWHULVWLFV RI SODQQLQJ

HQYLURQPHQWDO LPSDFW DVVHVVPHQW� HYDOXDWLRQ SURFHGXUHV� HYDOXDWLRQ FRQWHQW� PRQLWRULQJ DQG

IROORZ�XS HYDOXDWLRQ� SXEOLF SDUWLFLSDWLRQ� DQG HYDOXDWLRQ PHWKRGV �=KX ������ -LQFKHQJ

6KDQJ KDV FRQGXFWHG LQ�GHSWK H[SORUDWLRQV RQ WKH WKHRUHWLFDO UHVHDUFK DQG SUDFWLFH RI

SODQQLQJ HQYLURQPHQWDO LPSDFW DVVHVVPHQW �6KDQJ ������ /HL :DQJ SURSRVHG LPSOHPHQWLQJ

WKH FRQFHSW RI VXVWDLQDEOH GHYHORSPHQW DQG FLUFXODU HFRQRP\ LQ SODQQLQJ HQYLURQPHQWDO

LPSDFW DVVHVVPHQW DQG XVLQJ FLUFXODU HFRQRP\ WKHRU\ DQG PHWKRGV WR JXLGH SODQQLQJ

HQYLURQPHQWDO LPSDFW DVVHVVPHQW �:DQJ ������

7KH DERYH VFKRODUV KDYH GLIIHUHQW UHVHDUFK SHUVSHFWLYHV� UHVHDUFK PHWKRGV� DQG UHVHDUFK

ILHOGV� +RZHYHU� WKLV GRHV QRW PHDQ WKDW WKHLU YLHZV ZLOO EH YHU\ GLIIHUHQW� 2Q WKH FRQWUDU\�

IURP WKH DERYH OLWHUDWXUH UHYLHZ� ZH FDQ FRQFOXGH WKDW WKHUH LV D FHUWDLQ LQWHUDFWLYH

UHODWLRQVKLS EHWZHHQ WKH XUEDQ HQYLURQPHQWDO DQG HFRORJLFDO FRQVWUXFWLRQ DQG WKH VXVWDLQDEOH

GHYHORSPHQW RI WKH FLW\� QR PDWWHU ZKDW WLPH VSDQ� WLPH SHULRG� RU GLIIHUHQW UHJLRQ LV YLHZHG�

�� &RQFOXVLRQ RI /LWHUDWXUH 5HYLHZ

��� 5HYLHZ RI 5HVHDUFK LQ &RXQWULHV 2XWVLGH &KLQD

7KH DERYH KDV VXPPDUL]HG DQG VXPPDUL]HG WKH UHVHDUFK RQ XUEDQ PRUSKRORJ\ IURP WKH

SHUVSHFWLYHV RI YDULRXV UHODWHG ILHOGV DQG GLIIHUHQW VFKRODUV LQ FRXQWULHV RXWVLGH &KLQD� IURP

ZKLFK ZH FDQ XQGHUVWDQG WKH UHVHDUFK PHWKRGV DQG UHVHDUFK UHVXOWV RI YDULRXV XUEDQ

PRUSKRORJ\ RXWVLGH &KLQD� 7KLV HPSLULFDO VWXG\ RI WKLV WKHVLV FDQ SURYLGH WKHRUHWLFDO DQG

PHWKRGRORJLFDO UHIHUHQFH DQG HQOLJKWHQPHQW�
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��� 5HYLHZ RI 5HVHDUFK LQ &KLQD

,Q WHUPV RI WKH HYROXWLRQDU\ ODZ RI XUEDQ PRUSKRORJ\� VFKRODUV KDYH VXPPDUL]HG D VHULHV

RI NH\ SRLQWV DIWHU UHVHDUFK� VXFK DV� IXQFWLRQ� HOHPHQWV� DQG VWUXFWXUH RI WKH HQYLURQPHQW� WKH

DOWHUQDWLQJ ODZ RI �GLIIXVLRQ� DQG �FOXVWHULQJ� SKHQRPHQD� XQEDODQFHG GHYHORSPHQW DQG

HYROXWLRQ RI VHOI�RUJDQL]DWLRQ� DQG WKH IUDFWDO DQG WKH ODZ RI HYROXWLRQ� 7KH H[SORUDWLRQ RI

WKHVH PRUSKRORJLFDO HYROXWLRQ SKHQRPHQD LV RI JUHDW VLJQLILFDQFH WR WKH FRQVWUXFWLRQ DQG

GHYHORSPHQW RI FRQWHPSRUDU\ FLWLHV�

7KH XUEDQ HFRORJLFDO HQYLURQPHQW LV D FRPSOH[ DQG GLYHUVH RYHUDOO DQG FRPSUHKHQVLYH

HFRV\VWHP IRU WKH XUEDQ HFRORJLFDO HQYLURQPHQW� 7KHUHIRUH� ZH PXVW WDNH PHDVXUHV WR DFKLHYH

WKH VXVWDLQDEOH GHYHORSPHQW RI WKH XUEDQ HFRORJLFDO HQYLURQPHQW EDVHG RQ D KLJK GHJUHH RI

KDUPRQ\ DQG FRRUGLQDWLRQ EHWZHHQ WKH YDULRXV SDUWV RI WKLV V\VWHP� 7KH XUEDQ HFRORJLFDO

HQYLURQPHQW V\VWHP HPSKDVL]HV WKDW WKH FRPSUHKHQVLYH GHYHORSPHQW RI VRFLHW\ DQG HFRQRP\

PXVW PDLQWDLQ WKH ORQJ�WHUP XVH RI UHVRXUFHV DQG WKH HQYLURQPHQW� 7KLV DOVR UHTXLUHV XV WR

VWUHQJWKHQ WKH FRQVWUXFWLRQ RI WKH XUEDQ HFRORJLFDO HQYLURQPHQW DQG VWUHQJWKHQ WKH

FRQVWUXFWLRQ RI XUEDQ HFRORJLFDO HQYLURQPHQW VHOI�UHJXODWLRQ FDSDFLW\ WR SURPRWH WKH

FRPSUHKHQVLYH DQG FRRUGLQDWHG GHYHORSPHQW RI WKH XUEDQ HFRORJLFDO HQYLURQPHQW FRPSRVLWH

V\VWHP� $W SUHVHQW� &KLQHVH VFKRODUV KDYH EHJXQ WR SD\ DWWHQWLRQ WR WKH FULWLFDO LPSDFW RI

HFRORJLFDOL]DWLRQ DQG LQIRUPDWL]DWLRQ RQ WKH GHYHORSPHQW RI XUEDQ PRUSKRORJ\�

��� *HQHUDO 5HVHDUFK 5HYLHZ

/RRNLQJ DW WKH DERYH H[WHQVLYH UHVHDUFK UHVXOWV RQ XUEDQ PRUSKRORJ\� H[SHUWV DQG
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VFKRODUV IURP DOO RYHU WKH ZRUOG KDYH FRQGXFWHG GLIIHUHQW GHJUHHV RI GLVFXVVLRQ RQ YDULRXV

DVSHFWV RI XUEDQ PRUSKRORJ\ IURP GLIIHUHQW GLVFLSOLQHV� $V D UHVXOW� ZH FDQ KDYH DQ LQWXLWLYH

DQG SHUFHSWXDO XQGHUVWDQGLQJ RI WKH XUEDQ IRUP DQG REVHUYH LWV HVVHQFH WKURXJK WKH

SKHQRPHQRQ� 7RGD\� ZLWK WKH GHHSHQLQJ RI VXVWDLQDEOH GHYHORSPHQW DQG HFRORJLFDO SODQQLQJ�

WKH XUEDQ IRUP LV H[WHQGLQJ LQ D PRUH GLYHUVLILHG GLUHFWLRQ�



��

0$7(5,$/6 $1' 0(7+2'6

7KH UHVHDUFK PHWKRG RI WKLV SDSHU LV WR XVH HPSLULFDO UHVHDUFK WR FRQGXFW LQ�GHSWK

DQDO\VLV� VXPPDU\� DQG H[SORUDWLRQ RI WKH ODZV DQG SDWWHUQV RI XUEDQ PRUSKRORJLFDO

GHYHORSPHQW XQGHU D V\VWHPDWLF WKHRUHWLFDO IUDPHZRUN� 7KHUH DUH ERWK LQWXLWLYH GLVFRXUVHV

DQG FDXVDO H[SODQDWLRQV� DQG RQ WKLV EDVLV� WKH HQOLJKWHQLQJ SUHGLFWLRQ RI WKH IXWXUH

GHYHORSPHQW RI 1DQMLQJ
V XUEDQ IRUP KDV LPSRUWDQW PHWKRGRORJLFDO VLJQLILFDQFH� 7KH VXEMHFW

UHVHDUFK RI WKLV DUWLFOH LQYROYHV D ZLGH UDQJH DQG FRPSOH[ FRQWHQW� PDLQO\ XVLQJ WKH IROORZLQJ

IRXU W\SHV RI UHVHDUFK PHWKRGV�

��� /LWHUDWXUH UHVHDUFK�

&RPELQLQJ DQG VXPPDUL]LQJ WKH UHOHYDQW UHVHDUFK RQ WKH VXVWDLQDEOH GHYHORSPHQW RI

FLWLHV LQ DFDGHPLF FLUFOHV OD\V WKH IRXQGDWLRQ IRU PDNLQJ UHOHYDQW VXJJHVWLRQV WR SURPRWH WKH

VXVWDLQDEOH GHYHORSPHQW RI FLWLHV� 2EMHFWLYH � LV WR FROOHFW EDVLF GDWD DQG QHZ WKHRUHWLFDO

UHVXOWV DQG SUDFWLFDO H[SHULHQFH RI XUEDQ PRUSKRORJ\ UHVHDUFK LQ &KLQD DQG RWKHU FRXQWULHV�

REMHFWLYH � LV WR FRQVXOW UHOHYDQW OLWHUDWXUH DQG KLVWRU\ PDWHULDOV� GLVVHUWDWLRQV� YDULRXV

DFDGHPLF MRXUQDOV DQG PDJD]LQHV� HQYLURQPHQWDO TXDOLW\ EXOOHWLQV� DQG UHOHYDQW WH[WXDO

PDWHULDOV RI WKH 1DQMLQJ &LW\ 3ODQQLQJ 'HSDUWPHQW�

��� &DVH DQDO\VLV�

2EMHFWLYH � LV WR QDO\]H GRPHVWLF FDVHV RI SURPRWLQJ VXVWDLQDEOH XUEDQ GHYHORSPHQW LQ

UHFHQW \HDUV WR H[SORUH WKHVH VSHFLILF SUDFWLFDO H[SHULHQFHV DQG LPSURYHPHQW PHDVXUHV�

��� 5HPRWH UHVHDUFK�

2EMHFWLYH � LV WR FRQGXFW UHPRWH QHWZRUN VXUYH\V RI 1DQMLQJ� HVSHFLDOO\ WKH NH\ DUHDV
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LQYROYHG LQ WKH UHVHDUFK FRQWHQW� WR REWDLQ EDVLF LQIRUPDWLRQ DQG LQWXLWLYH IHHOLQJV RI XUEDQ

VSDWLDO PRUSKRORJ\� FRQGXFW UHVHDUFK DQG FRQVXOWDWLRQ ZLWK UHOHYDQW SODQQLQJ PDQDJHPHQW

DQG SODQQLQJ DQG GHVLJQ GHSDUWPHQWV RI 1DQMLQJ� FROOHFW JUDSKLFV DQG GDWD LQIRUPDWLRQ� DQG

FROOHFW LQWHUYLHZV ZLWK UHOHYDQW H[SHUWV DQG FLWL]HQV RQ WKH ,QWHUQHW WR VXPPDUL]H WKH FRQWHQW

DQG HQULFK WKH LQIRUPDWLRQ�

��� &RPSDUDWLYH DQDO\VLV RI FRPELQLQJ WKHRU\ ZLWK SUDFWLFH�

7KURXJK WKH UHVHDUFK RQ WKH VFLHQWLILF FRQFHSW RI GHYHORSPHQW DQG WKH VXPPDU\ RI WKH

FXUUHQW WKHRUHWLFDO UHVHDUFK RQ SURPRWLQJ WKH VXVWDLQDEOH GHYHORSPHQW RI &KLQHVH FLWLHV� , XVH

WKH FDVH VWXG\ PHWKRG WR H[SORUH KRZ WR SURPRWH WKH VXVWDLQDEOH GHYHORSPHQW RI 1DQMLQJ�

7KURXJK WKH FRPSDUDWLYH VWXG\ RI FKDUWV DQG GDWD� XVLQJ WKH PHWKRGV RI K\SRWKHVLV DQG

GHGXFWLRQ� WKH IXWXUH XUEDQ IRUP RI 1DQMLQJ EDVHG RQ HFRORJLFDO SULQFLSOHV LV SURSRVHG�



��

5(68/76

�� %DVLF RYHUYLHZ RI 1DQMLQJ &LW\

$V WKH SURYLQFLDO FDSLWDO RI -LDQJVX 3URYLQFH DQG D QDWLRQDO VXE�SURYLQFLDO FLW\� 1DQMLQJ

KDV DOZD\V EHHQ RQH RI WKH FRUH FLWLHV LQ WKH <DQJW]H 5LYHU 'HOWD UHJLRQ� 1DQMLQJ LV RQH RI WKH

ILUVW QDWLRQDO KLVWRULFDO DQG FXOWXUDO FLWLHV LQ &KLQD DQG KDV ORQJ EHHQ VRXWKHUQ &KLQD
V

SROLWLFDO� HFRQRPLF� DQG FXOWXUDO FHQWHU� 7KH WRWDO DUHD RI WKH FLW\ LV ���� VTXDUH NLORPHWHUV� ,Q

����� WKH WRWDO UHJLVWHUHG SRSXODWLRQ RI WKH FLW\ ZLOO UHDFK ��� PLOOLRQ� RI ZKLFK WKH UHJLVWHUHG

SRSXODWLRQ ZLOO EH DERXW ��� PLOOLRQ� DQG WKH UHJLVWHUHG XUEDQ SRSXODWLRQ ZLOO EH DERXW ���

PLOOLRQ� 7KH FLW\
V XUEDQL]DWLRQ UDWH ZLOO UHDFK ��� �=KRX ������

�� 6WDWH RI 1DWXUDO 5HVRXUFHV LQ 1DQMLQJ &LW\

��� :DWHU 5HVRXUFHV

1DQMLQJ LV ORFDWHG LQ WKH PLGGOH DQG ORZHU UHDFKHV RI WKH <DQJW]H 5LYHU� 7KH FLW\
V ZDWHUV

LQFOXGH WKH EUDQFKHV RI WKH <DQJW]H 5LYHU� 4LQKXDL 5LYHU� &KXKH 5LYHU� DQG RWKHU ZDWHU

V\VWHPV� ,W EHORQJV WR WKH HDVWHUQ FRDVWDO DUHD DQG KDV PDQ\ ULYHUV� 1DQMLQJ
V FOLPDWLF

FRQGLWLRQV DUH UHODWLYHO\ FRPSOH[� DQG LW EHORQJV WR WKH QRUWKHUQ VXEWURSLFDO ]RQH DQG WKH

FOLPDWH WUDQVLWLRQ ]RQH EHWZHHQ QRUWKHUQ DQG VRXWKHUQ &KLQD� 7KH FLW\
V DYHUDJH DQQXDO

SUHFLSLWDWLRQ LV ����� PP� WKH DYHUDJH DQQXDO ZDWHU UHVRXUFH LV ��� ELOOLRQ FXELF PHWHUV� DQG

WKH SHU FDSLWD ZDWHU UHVRXUFHV DUH ��� FXELF PHWHUV� RWKHU ZDWHU UHVRXUFHV� VXFK DV VXUIDFH

ZDWHU WRWDOLQJ ��� ELOOLRQ FXELF PHWHUV� DQG JURXQGZDWHU WRWDOLQJ ��� PLOOLRQ FXELF PHWHUV P

�=KRX ������
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��� /DQG 5HVRXUFHV

1DQMLQJ FRYHUV DQ DUHD RI �������� VTXDUH NLORPHWHUV� UDQNLQJ ODVW LQ -LDQJVX 3URYLQFH LQ

WHUPV RI DUHD SHU FDSLWD� ,Q ����� WKH FLW\
V DUDEOH ODQG DUHD LV ������� VTXDUH NLORPHWHUV� DQG

WKH SHU FDSLWD DUDEOH ODQG DUHD LV ��� PX� ZKLFK LV VOLJKWO\ ORZHU WKDQ WKH QDWLRQDO SHU FDSLWD

DUDEOH ODQG DUHD �=KRX ������

��� 0LQHUDO 5HVRXUFHV

6R IDU� QHDUO\ �� NLQGV RI PLQHUDO UHVRXUFHV KDYH EHHQ VXUYH\HG LQ 1DQMLQJ� 7KH WRWDO

UHVRXUFHV RI PRUH WKDQ D GR]HQ FRPPRQ PHWDO PLQHUDOV VXFK DV DOXPLQXP� LURQ� DQG VLOYHU

DUH UDQNHG ILUVW LQ -LDQJVX 3URYLQFH� DQG HYHQ VRPH RI WKHVH UHVRXUFH UHVHUYHV DUH DPRQJ WKH

EHVW LQ WKH FRXQWU\� 7KH FLW\
V DYHUDJH DQQXDO RXWSXW RI LURQ RUH DFFRXQWV IRU DERXW ��� RI WKH

WRWDO LURQ RUH RXWSXW LQ -LDQJVX 3URYLQFH� DQG VWURQWLXP RUH LV QRW RQO\ KLJK LQ RXWSXW EXW DOVR

RI VXSHULRU TXDOLW\� UDQNLQJ ILUVW DPRQJ FRXQWULHV LQ (DVW $VLD �=KRX ������

��� (FRORJLFDO 5HVRXUFHV

1DQMLQJ KDV D VXEWURSLFDO FOLPDWH DQG LV ULFK LQ YDULRXV SODQWV� ZLWK PDQ\ YDULHWLHV DQG

ODUJH \LHOGV� 6R IDU� WKH FLW\
V HFRORJLFDO JDUGHQ FRYHUDJH UDWH LV DERXW ���� RI ZKLFK WKH

JUHHQ FRYHUDJH UDWH LQ EXLOW�XS DUHDV DFFRXQWV IRU DERXW ���� DQG WKH SHU FDSLWD JUHHQ VSDFH

RFFXSLHV DQ DUHD RI DERXW �� VTXDUH PHWHUV� 1DQMLQJ LV ULFK LQ QDWXUDO HFRORJLFDO UHVRXUFHV�

ZLWK PRUH WKDQ ��� NLQGV RI UDUH DQLPDOV DQG SODQWV� VXFK DV QDWLRQDO DQG SURYLQFLDO SURWHFWHG

DQLPDOV DQG VFDUFH &KLQHVH KHUEDO PHGLFLQHV �=KRX ������

�� 6WDWH RI HQHUJ\ DQG HQYLURQPHQW LQ 1DQMLQJ &LW\

��� :DWHU (QYLURQPHQW
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,Q ����� WKH WRWDO VHZDJH GLVFKDUJH LQ 1DQMLQJ ZDV ��� PLOOLRQ WRQV� $PRQJ WKHP� WKH

GLVFKDUJH RI LQGXVWULDO VHZDJH ZDV ��� PLOOLRQ WRQV� DQ LQFUHDVH RI �� \HDU�RQ�\HDU� WKH

GLVFKDUJH RI XUEDQ GRPHVWLF ZDVWHZDWHU ZDV ��� PLOOLRQ WRQV� DQ LQFUHDVH RI DERXW ��

\HDU�RQ�\HDU� WKH GLVFKDUJH RI UXUDO GRPHVWLF ZDVWHZDWHU ZDV �� PLOOLRQ WRQV� DQ LQFUHDVH RI

OHVV WKDQ �� \HDU�RQ�\HDU �=KRX ���� ��

��� $LU (QYLURQPHQW

7KH FLW\
V WRWDO H[KDXVW JDV HPLVVLRQV ZHUH ������� ELOOLRQ FXELF PHWHUV� DQG VXOIXU

GLR[LGH HPLVVLRQV ZHUH ������� WRQV� $PRQJ WKHP� LQGXVWULDO VXOIXU GLR[LGH HPLVVLRQV ZHUH

������� WRQV� DFFRXQWLQJ IRU ������ RI DOO VXOIXU GLR[LGH HPLVVLRQV� VRRW HPLVVLRQV ZHUH

������ WRQV� RI ZKLFK LQGXVWULDO VRRW HPLVVLRQV ZHUH ������ WRQV� DFFRXQWLQJ IRU �����

SHUFHQW RI DOO VRRW HPLVVLRQV �=KRX ������

��� ,QGXVWULDO 6ROLG :DVWH

7KH FLW\
V WRWDO LQGXVWULDO VROLG ZDVWH GLVFKDUJH ZDV ������� PLOOLRQ WRQV� $PRQJ WKHP�

WKH GLVFKDUJH RI KD]DUGRXV VROLG ZDVWH LV ������� WRQV� DFFRXQWLQJ IRU ����� RI WKH FLW\
V

LQGXVWULDO VROLG ZDVWH GLVFKDUJH� WKH FRPSUHKHQVLYH XWLOL]DWLRQ YROXPH LV ������� PLOOLRQ WRQV�

WKH ZDVWH WUHDWPHQW YROXPH LV ����� PLOOLRQ WRQV� DQG WKH FRPSUHKHQVLYH XWLOL]DWLRQ UDWH LV

������ �=KRX ������

�� $QDO\VLV RI HFRORJLFDO HQYLURQPHQW LQ 1DQMLQJ &LW\

1DQMLQJ KDV PDGH JUHDW HIIRUWV LQ HFRORJLFDO FRQVWUXFWLRQ DQG HQYLURQPHQWDO SURWHFWLRQ

RYHU WKH \HDUV� LQYHVWLQJ D ORW RI KXPDQ UHVRXUFHV� PDWHULDO UHVRXUFHV� DQG IXQGV� *HQHUDOO\

VSHDNLQJ� WKH HIIRUWV PDGH DUH QRW LQ YDLQ� DQG WKH UHVXOWV KDYH EHHQ TXLWH IUXLWIXO� +RZHYHU�
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GXH WR YDULRXV UHDVRQV VXFK DV XQVWDEOH LQYHVWPHQW FKDQQHOV DQG ORZ LQYHVWPHQW HIILFLHQF\�

LUUHJXODU FDSLWDO DFTXLVLWLRQ DQG XVH SURFHGXUHV� LPPDWXULW\ RI WHFKQRORJLFDO PHDQV� DQG

XQUHDVRQDEOH LQGXVWULDO HQYLURQPHQW DV D ZKROH� WKH HFRORJLFDO HQYLURQPHQW OHYHO KDV RQO\

EHHQ SDUWLDOO\ LPSURYHG� 7KHUHIRUH� LW KDV QRW \HW HQWHUHG D VWDEOH VWDJH� DQG WKH VLWXDWLRQ LV

VWLOO UHODWLYHO\ VHYHUH�

��� 7KH WRWDO GLVFKDUJH RI LQGXVWULDO ZDVWH LV PRQRWRQRXV

6LQFH WKH EHJLQQLQJ RI WKLV FHQWXU\� WKH WRWDO GLVFKDUJH RI WKH WKUHH PDMRU LQGXVWULDO ZDVWHV

LQ 1DQMLQJ KDV VKRZQ D WUHQG RI LQFUHDVH DQG GHFUHDVH� $PRQJ WKHP� WKH GLVFKDUJH RI

ZDVWHZDWHU KDV EHHQ GHFUHDVLQJ IRU PDQ\ \HDUV� DQG WKH DQQXDO UHGXFWLRQ UDWH LV QRW REYLRXV�

WKH GLVFKDUJH RI LQGXVWULDO ZDVWH JDV LV LQFUHDVLQJ FRQWLQXRXVO\ DQG ULVLQJ LQ D VWUDLJKW OLQH�

WKH GLVFKDUJH RI LQGXVWULDO VROLG ZDVWH PDLQWDLQV D FHUWDLQ UDWH RI LQFUHDVH LQ WKH HDUO\ VWDJH�

EXW WKH LQFUHDVH RU GHFUHDVH LQ WKH ODWHU SHULRG LV XQFHUWDLQ�

6RXUFH� 1DQMLQJ 6WDWLVWLFDO <HDUERRN
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)LJXUH �� ,QGXVWULDO ZDVWHZDWHU GLVFKDUJH LQ 1DQMLQJ IURP ���� WR ����

$V VKRZQ LQ )LJXUH �� WKH GLVFKDUJH RI LQGXVWULDO ZDVWHZDWHU LQ 1DQMLQJ VKRZHG D UDSLG

GRZQZDUG WUHQG IURP ���� WR ���� DQG IOXFWXDWHG DQG VORZO\ GHFUHDVHG IURP ���� WR �����

6RXUFH� 1DQMLQJ 6WDWLVWLFDO <HDUERRN

)LJXUH �� ,QGXVWULDO ZDVWH JDV HPLVVLRQV LQ 1DQMLQJ IURP ���� WR ����

,Q )LJXUH �� H[FHSW IRU WKH GHFOLQH LQ 1DQMLQJ
V LQGXVWULDO ZDVWH JDV HPLVVLRQV IURP ����

WR ����� WKH RYHUDOO SHUIRUPDQFH LQFUHDVHV�
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6RXUFH� 1DQMLQJ 6WDWLVWLFDO <HDUERRN

)LJXUH �� ,QGXVWULDO VROLG ZDVWH GLVFKDUJH LQ 1DQMLQJ IURP ���� WR ����

,Q )LJXUH �� IURP ���� WR ����� WKH GLVFKDUJH RI LQGXVWULDO VROLG ZDVWH LQ 1DQMLQJ ZDV

VWDEOH� LQFUHDVHG FRQWLQXRXVO\ IURP ���� WR ����� DQG GHFUHDVHG LQ ����� EXW WKH DGGHG YDOXH

UHDFKHG LWV SHDN LQ ���� DQG WKHQ EHJDQ WR GHFUHDVH VORZO\� %DVHG RQ WKH DERYH DQDO\VLV� LW

FDQ EH VHHQ WKDW DOWKRXJK WKH GLVFKDUJH VLWXDWLRQ RI WKH WKUHH W\SHV RI LQGXVWULDO ZDVWHV LQ WKH

FLW\ KDV LPSURYHG� WKH HIIHFW LV QRW VR QRWLFHDEOH� DQG WKH SUHVVXUH RQ WKH HFRORJLFDO

HQYLURQPHQW KDV QRW HDVHG�

��� 5HODWLYH VFDUFLW\ RI ZDWHU UHVRXUFHV

1DQMLQJ
V ZDWHU VXUIDFH UDWH DFFRXQWV IRU ����� RI WKH FLW\
V WRWDO DUHD� DQG WKH FLW\
V

ZDWHU UHVRXUFHV DUH LQ D VLWXDWLRQ ZKHUH WKH WRWDO DPRXQW LV ODUJH� EXW WKH SHU FDSLWD RFFXSDQF\

LV VPDOO �)DQJ ������ ,W FDQ EH VDLG WKDW ERWK IUHVKZDWHU UHVRXUFHV� VXUIDFH� DQG JURXQGZDWHU

UHVRXUFHV DUH UHODWLYHO\ LQVXIILFLHQW WR PHHW WKH QHHGV RI WKH FLW\
V SURGXFWLRQ DQG OLIH� 7KH



��

ODFN RI ZDWHU UHVRXUFHV DQG ZDWHU SROOXWLRQ KDYH SURPSWHG 1DQMLQJ WR DFWLYHO\ GHYHORS ZDWHU

VRXUFHV DQG VWUHQJWKHQ WKH SUHYHQWLRQ DQG FRQWURO RI ZDWHU SROOXWLRQ� +RZHYHU� LW LV WKH

JRYHUQDQFH ZRUN WKDW QHHGV WR EH IXUWKHU VWUHQJWKHQHG�

��� *UHHQ FRYHUDJH KDV QRW LQFUHDVHG VLJQLILFDQWO\

6LQFH WKH FRQVWUXFWLRQ RI DQ HFRORJLFDO FLW\ LQ 1DQMLQJ� WKH OHYHO RI JUHHQ FRYHUDJH LQ WKH

FLW\ KDV LQFUHDVHG \HDU E\ \HDU� $W SUHVHQW� 1DQMLQJ
V XUEDQ JUHHQ FRYHUDJH DUHD LV ������

KHFWDUHV� DQG WKH JUHHQ FRYHUDJH UDWH RI EXLOW�XS DUHDV LV DV KLJK DV ������� WKH DUHD RI JUHHQ

JDUGHQ VSDFH LV ������ KHFWDUHV� WKH SDUN DUHD LV ����� KHFWDUHV� WKH SHU FDSLWD SDUN DUHD LV

���� VTXDUH PHWHUV� DQG WKH QXPEHU RI SDUNV LV ���� 7KH SURWHFWHG DUHD FRYHUDJH UDWH LV �����

�)DQJ ������ )URP WKH FRXQWU\
V RYHUDOO VLWXDWLRQ� WKH JUHHQLQJ LQGH[ RI 1DQMLQJ LV UHODWLYHO\

KLJK� DQG LW KDV VKRZQ D VWHDG\ JURZWK WUHQG LQ UHFHQW \HDUV�

$V VKRZQ LQ )LJXUH �� WKH IROORZLQJ ILJXUH VHOHFWV WKUHH LQGLFDWRUV RI JUHHQ FRYHUDJH DUHD�

JDUGHQ JUHHQ DUHD� DQG QDWXUH UHVHUYH DUHD LQ WKH EXLOW�XS DUHD DQG VHOHFWV WKH GDWD IRU WKH ILYH

\HDUV IURP ���� WR ����� ,W FDQ EH VHHQ IURP )LJXUH � WKDW WKH JUHHQ FRYHUDJH DUHD LQ 1DQMLQJ

KDV LQFUHDVHG� EXW WKH XSZDUG WUHQG LV QRW DSSDUHQW�



��

6RXUFH� 1DQMLQJ 6WDWLVWLFDO <HDUERRN 	 -LDQJVX 6WDWLVWLFDO <HDUERRN

)LJXUH �� 0DLQ LQGLFDWRUV RI JUHHQ FRYHUDJH DUHD



��

',6&866,21

�� 'LVFXVVLRQ RQ WKH &RQFHSW RI 8UEDQ (FRORJLFDO (QYLURQPHQW

��� 'LVFXVVLRQ RQ WKH FRQFHSW RI FLW\

&LWLHV DUH WKH SURGXFWV RI KXPDQ VRFLDO� HFRQRPLF� DQG FXOWXUDO GHYHORSPHQW� ,Q WKH

UHVHDUFK RI WKLV SDSHU� WKH DXWKRU GHILQHV D FLW\ DV KXPDQ PDWHULDO� VSLULWXDO HQYLURQPHQW� DQG

ZHDOWK WKDW KDV EHHQ SURFHVVHG E\ KXPDQ FUHDWLYH ODERU DQG KDV KLJKHU �YDOXH�� ZKLFK LV PRUH

LQ OLQH ZLWK KXPDQ EHLQJV� ,W LV RQH RI WKH SODFHV IRU VRFLDO DFWLYLWLHV WKDW LW QHHGV DQG RQH RI

WKH SURJUHVVLYH ZD\V RI OLIH IRU KXPDQ EHLQJV� DQG LW LV DOVR D QHZ W\SH RI HFRV\VWHP LQ ZKLFK

KXPDQ EHLQJV KDYH DQ DEVROXWH DGYDQWDJH�

3HRSOH� OLYLQJ DQG QRQ�OLYLQJ WKLQJV� DQG VSDFH �HQYLURQPHQW� DUH WKH WKUHH HVVHQWLDO

HOHPHQWV WKDW PDNH XS D FLW\ �=KRX ������ 7KH IXQGDPHQWDO QDWXUH RI FLWLHV LV SHRSOH�FHQWULF

IRU WKH IROORZLQJ UHDVRQV�

D� (YHU\ FLW\ LV EXLOW E\ SHRSOH� DQG HYHU\ FLW\ LQ KLVWRU\ LV WKH FU\VWDOOL]DWLRQ RI KXPDQ

ODERU�

E� (YHU\ FLW\ LV PDQDJHG E\ SHRSOH� DQG WKH HQYLURQPHQWDO SUREOHPV RI WKH FLW\ DUH DOVR

FUHDWHG E\ SHRSOH�

F� (YHU\ FLW\ VHUYHV WKH SHRSOH�

$V D FRPSUHKHQVLYH QDWXUDO FRPSOH[ HFRV\VWHP� WKH FLW\ KDV JUDGXDOO\ IRUPHG LWV XQLTXH

XUEDQ HQYLURQPHQW LQ WKH SURFHVV RI GHYHORSPHQW� 7KHUHIRUH� DGYRFDWLQJ SHRSOH�RULHQWHG LV

WKH VWDUWLQJ SRLQW DQG HQGSRLQW RI DOO XUEDQ ZRUN� DQG XUEDQ SODQQLQJ DQG FRQVWUXFWLRQ VKRXOG

IRFXV RQ SHRSOH� (FRQRPLF GHYHORSPHQW LV QRW RQO\ WR SURYLGH SHRSOH ZLWK LQFUHDVLQJO\ ULFK



��

PDWHULDO SURGXFWV EXW DOVR WR LPSURYH SHRSOH
V TXDOLW\ RI OLIH�

��� 'LVFXVVLRQ RQ WKH &RQFHSW RI (FRORJ\

(FRORJ\ FDQ EH XQGHUVWRRG DV WKH OLYLQJ VWDWH RI OLYLQJ WKLQJV� ZKLFK LQFOXGHV WKH OLYLQJ

DQG GHYHORSLQJ FRQGLWLRQV RI OLYLQJ WKLQJV LQ D FHUWDLQ QDWXUDO HQYLURQPHQW� DV ZHOO DV WKH

SK\VLRORJLFDO FRQGLWLRQV RI OLYLQJ WKLQJV� VXFK DV FKDUDFWHULVWLFV DQG KDELWV� )XQGDPHQWDOO\�

WKH WHUP HFRORJ\ KDV LWV RULJLQV LQ DQFLHQW *UHHFH� ZKHQ LW PDLQO\ PHDQW KRPH DQG RXU

HQYLURQPHQW �/HH ������ $IWHU WKRXVDQGV RI \HDUV RI GHYHORSPHQW� WKH PHDQLQJ RI HFRORJ\

KDV IDU H[FHHGHG LWV RULJLQDO PHDQLQJ� ,W QR ORQJHU RQO\ UHIHUV WR WKH UHODWLRQVKLS EHWZHHQ D

FUHDWXUH DQG WKH HQYLURQPHQW RU EHWZHHQ KXPDQV DQG WKH HQYLURQPHQW EXW DOVR WR WKH

KDUPRQ\ RI D FRPSOH[ UHODWLRQVKLS�

%ULWLVK ERWDQLVW 7DQVOH\ ILUVW SURSRVHG WKH FRQFHSW RI WKH HFRV\VWHP LQ ����� %DVHG RQ KLV

SUHGHFHVVRUV DQG KLV RZQ UHVHDUFK RQ IRUHVW G\QDPLFV� KH LQWURGXFHG WKH �V\VWHP� LQ SK\VLFV

LQWR HFRORJ\ DQG SURSRVHG WKDW WKH HQWLUH HFRV\VWHP LQFOXGHV ELRORJLFDO FRPSOH[HV DQG WKH

HQYLURQPHQW� D FRPSOH[ RI QDWXUDO IDFWRUV � /HH ������ :H FDQQRW VHSDUDWH OLYLQJ WKLQJV IURP

WKHLU VSHFLILF QDWXUDO HQYLURQPHQW� OLYLQJ WKLQJV DQG WKH HQYLURQPHQW IRUP D QDWXUDO V\VWHP� ,W

LV WKLV NLQG RI V\VWHP WKDW PDNHV XS WKH EDVLF XQLWV RQ WKH (DUWK
V VXUIDFH� DQG WKH\ FRPH LQ DOO

VL]HV DQG NLQGV� DQG WKDW
V WKH HFRV\VWHP�

��� 'LVFXVVLRQ RQ WKH &RQFHSW RI (QYLURQPHQW

7KH PHDQLQJ RI HQYLURQPHQW LV YLEUDQW� VXFK DV VRFLDO HQYLURQPHQW� WUDIILF HQYLURQPHQW�

DQG QHWZRUN HQYLURQPHQW� 7KH ZRUG HQYLURQPHQW LQ (QJOLVK LV GHULYHG IURP WKH YHUE



��

�HQYLURQ�� ZKLFK LV RI /DWLQ RULJLQ DQG PHDQV WR VXUURXQG� VXUURXQG �%XFNOH\ ������

$FFRUGLQJ WR WKH UHVHDUFK RI WKLV SDSHU� WKH �HQYLURQPHQW� PDLQO\ LQFOXGHV WKUHH DVSHFWV�

QDWXUH� HFRORJ\� DQG VRFLHW\� )RU WKH VXUYLYDO DQG GHYHORSPHQW RI KXPDQ EHLQJV� WKH QDWXUDO

HQYLURQPHQW LV D QHFHVVDU\ EDVLF FRQGLWLRQ� ZKLFK LV WKH VXP RI YDULRXV QDWXUDO IDFWRUV WKDW

SHRSOH QHHG IRU VXUYLYDO DQG GHYHORSPHQW� )URP WKH SHUVSHFWLYH RI WKH UHODWLRQVKLS EHWZHHQ

RUJDQLVPV DQG WKHLU OLYLQJ HQYLURQPHQW� ZH FDQ GHILQH WKH HFRORJLFDO HQYLURQPHQW DV WKH VXP

RI WKRVH HQYLURQPHQWDO HOHPHQWV �HFRORJLFDO IDFWRUV� WKDW GLUHFWO\ LPSDFW DQG DIIHFW ELRORJLFDO

OLIH DFWLYLWLHV� /LJKW� KHDW� ZDWHU� DLU� DQG VRLO DUH DOO HFRORJLFDO IDFWRUV� 7KH HFRORJLFDO

HQYLURQPHQW LV WKH VXP RI DOO HFRORJLFDO IDFWRUV LQ WKH OLYLQJ DUHD RI RUJDQLVPV RU WKHLU JURXSV�

DQG LW LV WKH FRPELQHG HIIHFW RI YDULRXV HFRORJLFDO IDFWRUV RQ RUJDQLVPV� 7KH VRFLDO

HQYLURQPHQW UHIHUV WR WUDQVIRUPLQJ QDWXUDO FRQGLWLRQV WKURXJK ORQJ�WHUP SXUSRVHIXO VRFLDO

ODERU EDVHG RQ WKH QDWXUDO HQYLURQPHQW WR EXLOG D QHZ PDWHULDO SURGXFWLRQ V\VWHP�

��� 8UEDQ (FRORJLFDO (QYLURQPHQW

7KH XUEDQ HFRORJLFDO HQYLURQPHQW LV D ZKROH WKDW FRQVWLWXWHV KXPDQ EHLQJV DQG WKH XUEDQ

HQYLURQPHQW� ,W LV D SURFHVV LQ ZKLFK SHRSOH
V OLYHV DQG WKH HQYLURQPHQW LQIOXHQFH DQG UHVWULFW

HDFK RWKHU� ,Q WKLV FRRUGLQDWHG HQYLURQPHQW� D VWDWH RI HTXLOLEULXP LV DFKLHYHG DW D FHUWDLQ

PRPHQW� 7KH FLW\
V HFRORJLFDO HQYLURQPHQW FDQ EH XQGHUVWRRG DV KXPDQ EHLQJV WUDQVIRUPLQJ

WKH HQYLURQPHQW WR VXLW KXPDQ GHYHORSPHQW WR VXUYLYH� ,Q RWKHU ZRUGV� LW LV EDVHG RQ WKH

OLYLQJ HQYLURQPHQW� XVLQJ WKH FKDUDFWHULVWLFV RI WKH HQYLURQPHQW WR LPSURYH WKH HQYLURQPHQW�

:H FDQ XVXDOO\ GLYLGH LW LQWR WKH QDWXUDO HQYLURQPHQW DQG VRFLDO HQYLURQPHQW� 7KH VRFLDO

HQYLURQPHQW JHQHUDOO\ UHIHUV WR WKH HQYLURQPHQW RI FRRUGLQDWHG GHYHORSPHQW RI WKH VRFLDO



��

HFRQRP\ DQG XUEDQ SRSXODWLRQ� 7KH QDWXUDO HQYLURQPHQW LV PDLQO\ GLYLGHG LQWR VHYHUDO SDUWV�

PDLQO\ VRLO� JHRJUDSKLFDO IHDWXUHV� IORUD DQG IDXQD� DQG ORFDO FOLPDWLF LQIOXHQFHV� ,Q WKH

SURFHVV RI FLW\ IRUPDWLRQ� WKH HFRORJLFDO HQYLURQPHQW SOD\V DQ LQGLVSHQVDEOH UROH�

�� 7KH UHODWLRQVKLS EHWZHHQ XUEDQ HFRORJLFDO HQYLURQPHQW DQG UDSLG XUEDQ GHYHORSPHQW

��� 8WLOL]DWLRQ RI UHVRXUFHV

,Q RUGHU WR HQVXUH WKH VXVWDLQDEOH GHYHORSPHQW RI WKH FLW\� ZH VKRXOG OHDUQ WR UHXVH

UHVRXUFHV� UHF\FOH VRPH UHXVDEOH UHVRXUFHV� DQG FRQWLQXRXVO\ XWLOL]H DQG UHGXFH WKHP� 7KLV

FDQ XVH WKH SULQFLSOH RI G\QDPLF EDODQFH LQ WKH HFRORJLFDO HQYLURQPHQW WR UHGXFH WKH HPLVVLRQ

RI SROOXWDQWV WR D PLQLPXP VFLHQWLILFDOO\ DQG HIIHFWLYHO\� XVLQJ D VFLHQWLILF DQG HIIHFWLYH

PHWKRG WR UHGXFH WKH DPRXQW RI ZDVWH LQ GDLO\ OLIH LQ WKH FLW\� WKH ZDVWHZDWHU RI IDFWRULHV� DQG

WKH JDV HPLVVLRQV DIWHU IXHO FRPEXVWLRQ� DQG UHF\FOH WKH UHVRXUFHV WKDW FDQ EH UHXVHG WZLFH� ,WV

HVVHQFH LV WKH VHFRQGDU\ XWLOL]DWLRQ RI UHVRXUFHV� ZKLFK LV DOVR DQ LPSRUWDQW PHDVXUH WR

DOOHYLDWH WKH FRQWLQXHG GHWHULRUDWLRQ RI WKH XUEDQ HFRORJLFDO HQYLURQPHQW DQG DFKLHYH

VXVWDLQDEOH GHYHORSPHQW�

��� +RZ WR UHDOL]H VXVWDLQDEOH GHYHORSPHQW RI XUEDQ HFRORJLFDO HQYLURQPHQW

.HHSLQJ WKH FLW\
V HFRORJLFDO HQYLURQPHQW LQ D VXVWDLQDEOH VWDWH LV RQH RI WKH JXDUDQWHHV

IRU D FRXQWU\ WR UHDOL]H D VRFLDO HFRQRP\� &KLQD LV VWLOO D GHYHORSLQJ FRXQWU\� 7KHUHIRUH� WR

HQVXUH WKH KDUPRQLRXV GHYHORSPHQW RI VRFLHW\ DQG HFRQRP\ LV WR HQDEOH SHRSOH WR KDYH D

EHWWHU OLYLQJ HQYLURQPHQW DQG DOVR WR VDWLVI\ SHRSOH
V \HDUQLQJ DQG SXUVXLW IRU D EHWWHU OLIH�

&KLQD
V JRDO LV WR QDUURZ WKH JDS ZLWK GHYHORSHG FRXQWULHV FRQWLQXRXVO\� DQG SURWHFWLQJ WKH
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XUEDQ HFRORJLFDO HQYLURQPHQW LV HVVHQWLDO IRU LPSURYLQJ WKHVH HIIRUWV� :KLOH VWULYLQJ WR

GHYHORS WKH VRFLDO HFRQRP\ DQG WKH QDWLRQDO HFRQRP\� WKH SUREOHP RI WKH HFRORJLFDO

HQYLURQPHQW FDQQRW EH LJQRUHG� 7KH FRQFHSW RI VXVWDLQDEOH GHYHORSPHQW RI WKH VRFLDO

HFRQRP\ LV UHDOL]HG E\ FRRUGLQDWLQJ WKH HFRORJLFDO HQYLURQPHQW RI WKH FLW\ DQG WKH HFRQRP\

RI WKH VRFLHW\� )URP WKH SHUVSHFWLYH RI SURWHFWLQJ WKH SK\VLFDO DQG PHQWDO KHDOWK RI KXPDQ

EHLQJV� LW LV RI JUHDW SUDFWLFDO VLJQLILFDQFH IRU WKH VXVWDLQDEOH GHYHORSPHQW RI VRFLHW\ DQG

HFRQRP\ WR LQFUHDVH WKH SURWHFWLRQ RI WKH XUEDQ HFRORJLFDO HQYLURQPHQW� WR DFKLHYH WKH

UDWLRQDO GHYHORSPHQW DQG XVH RI UHVRXUFHV� DQG WR VWULYH WR DFKLHYH XUEDQ HFRORJLFDO DQG

HQYLURQPHQWDO SURWHFWLRQ�

��� 7KH GHYHORSPHQW GLUHFWLRQ RI XUEDQ HFRORJLFDO HQYLURQPHQW

3D\LQJ DWWHQWLRQ WR WKH VXVWDLQDEOH GHYHORSPHQW RI VRFLHW\ DQG HFRQRP\ SURYLGHV D

SODQQLQJ GLUHFWLRQ IRU WKH XUEDQ HFRORJLFDO HQYLURQPHQW� 7KH SULQFLSOH RI SURWHFWLRQ RI WKH

XUEDQ HFRORJLFDO HQYLURQPHQW LV PDLQO\ WR SD\ DWWHQWLRQ WR WKH RYHUDOO LQWHUHVWV RI VRFLDO

GHYHORSPHQW� ,Q RUGHU WR UHIOHFW IDLUQHVV DQG LQFOXVLYHQHVV LQ WKLV SURFHVV� XUEDQ HFRORJLFDO

SURWHFWLRQ VKRXOG SD\ DWWHQWLRQ WR PXOWLSOH DVSHFWV RI VRFLDO OLIH� VXFK DV HFRQRP\ DQG FXOWXUH�

(FRORJLFDO DQG HQYLURQPHQWDO SURWHFWLRQ SODQQLQJ VKRXOG FRQVLGHU WKH VXVWDLQDELOLW\ RI

GHYHORSPHQW� 6XSSRVH LQ WKH SURFHVV RI HFRQRPLF GHYHORSPHQW� RQO\ VKRUW�WHUP EHQHILWV DUH

HPSKDVL]HG� DQG WKH DGYHUVH HIIHFWV RI WKH XUEDQ HFRORJLFDO HQYLURQPHQW DQG ORQJ�WHUP

KXPDQ GHYHORSPHQW DUH QRW FRQVLGHUHG DQG VWXGLHG IURP D ORQJ�WHUP SHUVSHFWLYH� ,Q WKDW FDVH�

WKLV HFRQRPLF PRGHO LV QRW VXLWDEOH� 7KH OLYLQJ HQYLURQPHQW RI KXPDQ EHLQJV LV DOVR D SDUW RI

WKH QDWXUDO HQYLURQPHQW� ,I ZH ZDQW WR GHYHORS XUEDQ FLYLOL]DWLRQ� ZH PXVW UHVSHFW QDWXUH� 7KH
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UHOHYDQW SURWHFWLRQ SODQ IRU WKH XUEDQ HFRORJLFDO HQYLURQPHQW LV WR FDUU\ RXW SURWHFWLRQ

SODQQLQJ IRU WKH UHOHYDQW PHDVXUHV WDNHQ IRU WKH XUEDQ HFRORJLFDO HQYLURQPHQW LQ XUEDQ

HFRQRPLF GHYHORSPHQW� 7KH SXUSRVH LV WR PDLQWDLQ WKH VWDELOLW\ RI WKH XUEDQ HFRORJLFDO

HQYLURQPHQW DQG UHDOL]H WKH VXVWDLQDEOH GHYHORSPHQW SROLF\ RI WKH FLW\� 8UEDQ HFRORJLFDO

HQYLURQPHQWDO SURWHFWLRQ FDQ FRQQHFW XUEDQ HQYLURQPHQWDO SODQQLQJ ZLWK WKH RYHUDOO XUEDQ

SODQQLQJ� PDLQO\ HPSKDVL]LQJ WKH LQWHJULW\ DQG FRRUGLQDWLRQ RI WKH SODQQLQJ� DQG WKH PDLQ

JRDO LV WR SXUVXH WKH LPSURYHPHQW RI WKH VRFLDO HFRQRP\ DQG WKH VXVWDLQDEOH GHYHORSPHQW RI

WKH XUEDQ HFRORJLFDO HQYLURQPHQW�

�� $QDO\VLV RQ WKH &XUUHQW 6LWXDWLRQ *RYHUQDQFH RI 1DQMLQJ
V 8UEDQ (FRORJLFDO (QYLURQPHQW

��� $LU SROOXWLRQ FRQWURO

1DQMLQJ LQVLVWV RQ VWDUWLQJ IURP WKH SHRSOH DQG LV JXLGHG E\ WKH VFLHQWLILF FRQFHSW RI

GHYHORSPHQW� ,Q RUGHU WR DFKLHYH WKH JRDO RI RSWLPL]LQJ XUEDQ DLU TXDOLW\� 1DQMLQJ KDV

DGRSWHG YDULRXV PHDVXUHV WR DFKLHYH FRPSUHKHQVLYH FRQWURO RI HQYLURQPHQWDO SROOXWLRQ DQG

FRQWLQXRXVO\ LPSURYH WKH SHUWLQHQFH DQG VFLHQWLILFLW\ RI WKH VROXWLRQV IURP WKH VRXUFH RI

SROOXWLRQ� 8QGHU YDULRXV PHDVXUHV� WKH SROLWLFV RI DLU SROOXWLRQ KDV DFKLHYHG JRRG UHVXOWV� ,Q

WKH ILUVW KDOI RI ����� WKH FRQFHQWUDWLRQ RI PDMRU DLU SROOXWDQWV LQ 1DQMLQJ KDV EHHQ JUHDWO\

LPSURYHG FRPSDUHG ZLWK WKH VDPH SHULRG RI SUHYLRXV \HDUV� DQG WKH DYHUDJH FRQFHQWUDWLRQ RI

LQKDODEOH SDUWLFXODWH PDWWHU KDV GURSSHG VRPHZKDW� :HDWKHU ZLWK H[FHOOHQW DLU TXDOLW\ DFURVV

WKH FLW\ KDV DOVR EHHQ DGGHG�

7KURXJK WKH RQOLQH VXUYH\� ZH OHDUQHG WKDW WKH 1DQMLQJ (QYLURQPHQWDO 3URWHFWLRQ %XUHDX

KDV VHW XS D VSHFLDO OHDGLQJ JURXS WR LPSURYH XUEDQ DLU TXDOLW\� $FFRUGLQJ WR WKH QDWLRQDO
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HQYLURQPHQWDO SURWHFWLRQ PRGHO FLW\ VWDQGDUG� WKH IROORZLQJ FRQWHQWV DUH FOHDUO\ LQFOXGHG

�)DQJ ������

D� 7KH 1DQMLQJ (QYLURQPHQWDO 3URWHFWLRQ %XUHDX KDV VHW XS �� HQYLURQPHQWDO SURWHFWLRQ

JRDOV� LQFOXGLQJ WKH FRPSUHKHQVLYH LPSURYHPHQW RI WKH DWPRVSKHULF HQYLURQPHQW� VRUWHG

RXW WKH UHOHYDQW UHTXLUHPHQWV IRU WKH FRPSUHKHQVLYH LPSURYHPHQW RI WKH XUEDQ DQG UXUDO

HQYLURQPHQW� UHILQHG �� HQYLURQPHQWDO SURWHFWLRQ SURMHFWV� DQG HVWDEOLVKHG D ORQJ�WHUP

DVVHVVPHQW PHFKDQLVP DQG PHDVXUHV� (IIRUWV WR DFKLHYH FRPSUHKHQVLYH LPSURYHPHQW RI

WKH DWPRVSKHULF HQYLURQPHQW�

E� 7KH 1DQMLQJ JRYHUQPHQW FDUULHG RXW SDUWLFXODU FRQWURO DFWLRQV DQG DOORFDWHG VSHFLDO IXQGV

WR VROYH DLU SROOXWLRQ SUREOHPV VXFK DV FRDO FRPEXVWLRQ DQG GXVW� -RLQW ODZ HQIRUFHPHQW

WR LPSOHPHQW NH\ FUDFNGRZQV RQ LOOHJDO LQGXVWULDO SROOXWLQJ HQWHUSULVHV DQG YDULRXV W\SHV

RI HQWHUSULVHV ZLWK VHULRXV SROOXWLRQ� $QG LPSURYH WKH FRQVWUXFWLRQ RI HQHUJ\

LQIUDVWUXFWXUH� YLJRURXVO\ SURPRWH WKH GHYHORSPHQW RI QHZ HQHUJ\ SHUIRUPDQFH�

LPSOHPHQW VWULFWHU UHVWULFWLRQV DQG UHTXLUHPHQWV� DQG VWULFWO\ PDQDJH WKH EXUQLQJ

SROOXWLRQ RI XUEDQ VWUDZ�

F� 7KH 1DQMLQJ (QYLURQPHQWDO 3URWHFWLRQ %XUHDX KDV VWUHQJWKHQHG WKH VXSHUYLVLRQ DQG

LQVSHFWLRQ RI DLU TXDOLW\ LQ WKH FLW\
V HQYLURQPHQW� LPSURYHG WKH GDLO\ VXSHUYLVLRQ DQG

HPHUJHQF\ UHVSRQVH PHFKDQLVP RI WKH DWPRVSKHULF HQYLURQPHQW� DQG UHOHDVHG DLU

TXDOLW\�UHODWHG LQIRUPDWLRQ LQ D WLPHO\ PDQQHU�

��� :DWHU SROOXWLRQ FRQWURO

D� *RYHUQDQFH RI VPDOO ZDWHUVKHGV DQG UHDOL]H PDQDJHPHQW V\VWHP LQQRYDWLRQ
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1DQMLQJ &LW\ KDV DFKLHYHG LQQRYDWLRQ LQ WKH PDQDJHPHQW V\VWHP LQ WKH JRYHUQDQFH RI

VPDOO ZDWHUVKHGV� DGKHUHG WR WKH SULQFLSOH RI FRPELQLQJ VRXUFH FRQWURO DQG HQG�SRLQW

SROOXWLRQ FRQWURO� DGRSWHG D FRPELQDWLRQ RI QRQ�HQJLQHHULQJ PHDVXUHV DQG HQJLQHHULQJ

PHDVXUHV� DQG DFWLYHO\ SURPRWHG WKH JRYHUQDQFH RI �� PHGLXP DQG VPDOO ULYHUV VXFK DV WKH

%DLWLDR 5LYHU� $FFRUGLQJ WR WKH RIILFLDO LQIRUPDWLRQ UHOHDVHG E\ WKH 1DQMLQJ (QYLURQPHQWDO

3URWHFWLRQ %XUHDX� 1DQMLQJ FRPSOHWHG QRQ�HQJLQHHULQJ PHDVXUHV RQ VFKHGXOH LQ �� WDUJHW

UHVSRQVLEOH GLVWULFWV DQG FRXQWLHV� $ WRWDO RI ��� LQGXVWULDO HQWHUSULVHV� ��� IDUPV� ��

IDUPKRXVHV� DQG �� FRQFHQWUDWHG UHVLGHQWLDO DUHDV ZHUH UHFWLILHG WKURXJKRXW WKH \HDU� 7KHUH

ZHUH ��� UHJXODU SXEOLF WRLOHWV� ������� VTXDUH PHWHUV RI VKDQW\ WRZQV DORQJ WKH ULYHU ZHUH

GHPROLVKHG� �� QRQ�GHVLJQDWHG VODXJKWHUKRXVHV ZHUH EDQQHG� ������� FXELF PHWHUV RI

VHGLPHQW LQ WKH FDQDOV ZHUH FOHDUHG� DQG ������ FXELF PHWHUV RI VROLG ZDVWH ZDV UHPRYHG

�=KRX ������ ,Q WHUPV RI HQJLQHHULQJ PHDVXUHV� 1DQMLQJ EXLOW �� WHUPLQDO VHZDJH WUHDWPHQW

IDFLOLWLHV LQ �� UHOHYDQW GLVWULFWV DQG FRXQWLHV� EXLOW �� VHZDJH LQWHUFHSWLQJ ZHLUV� UHVWRUHG ��

NLORPHWHUV RI HFRORJLFDO ULYHU HPEDQNPHQWV� DQG FRPSOHWHG VHZDJH LQWHUFHSWLRQ DQG

UHQRYDWLRQ RI �� ORZHU HVWXDULHV LQ WKH FHQWUDO FLW\ DQG ��� KRXVHKROGV RI UDLQZDWHU� 7KH

VHZDJH GLYHUVLRQ SURMHFW ZLOO LQFUHDVH WKH VHZDJH WUHDWPHQW FDSDFLW\ E\ ������ WRQV SHU GD\

�=KRX ������ 7KH GHYHORSPHQW RI VPDOO ZDWHUVKHG PDQDJHPHQW ZRUN KDV HIIHFWLYHO\

LPSURYHG WKH ZDWHU TXDOLW\ RI PHGLXP DQG VPDOO ULYHUV� 1DQMLQJ LQFUHDVHV WKH TXDOLW\ RI ZDWHU

SROOXWLRQ LQ VPDOO ULYHU EDVLQV� EDQV LOOHJDO HQWHUSULVHV WKDW FDXVH ZDWHU SROOXWLRQ LQ

DFFRUGDQFH ZLWK WKH ODZ� LQQRYDWHV PDQDJHPHQW PHFKDQLVPV� DFWLYHO\ SURPRWHV WKH

PDQDJHPHQW RI VPDOO ULYHU FKDQQHOV� DQG VWUHQJWKHQV WKH DZDUHQHVV RI HQYLURQPHQWDO

SURWHFWLRQ DQG JRYHUQPHQW UHVSRQVLELOLW\�
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E� 6WUHQJWKHQ LQYHVWPHQW LQ FRPSUHKHQVLYH PDQDJHPHQW RI ZDWHU HQYLURQPHQW

$V D SLORW DUHD IRU FRPSUHKHQVLYH UHIRUP RI XUEDQ DQG UXUDO DUHDV LQ &KLQD� FRQWLQXRXV

LPSURYHPHQW RI WKH UXUDO HQYLURQPHQW LV WKH NH\� DQG UXUDO ZDWHU HQYLURQPHQW JRYHUQDQFH LV

HYHQ PRUH LPSRUWDQW� $FFRUGLQJ WR WKH FKDUDFWHULVWLFV RI WKH SULPDU\ SROOXWDQWV LQ WKH UXUDO

HQYLURQPHQW� 1DQMLQJ &LW\ KDV VWUHQJWKHQHG WKH FRPSUHKHQVLYH LPSURYHPHQW RI WKH UXUDO

ZDWHU HQYLURQPHQW WKURXJK WKH IROORZLQJ PHDVXUHV� &RPELQHG ZLWK WKH FKDUDFWHULVWLFV RI WKH

UXUDO HQYLURQPHQW� WKH FLW\ KDV EXLOW DQG UHQRYDWHG WKH VHZDJH WUHDWPHQW IDFLOLWLHV RI ��

GHVLJQDWHG VODXJKWHUKRXVHV� SURPRWLQJ WKH GLVFKDUJH RI ZDVWHZDWHU IURP GHVLJQDWHG

VODXJKWHUKRXVHV� 7KH FLW\ KDV FRPSOHWHG WKH FRPSUHKHQVLYH UHQRYDWLRQ RI �� IDUPKRXVHV

DORQJ �� VPDOO ZDWHUVKHGV� �� ZHUH FORVHG DQG UHORFDWHG� DQG �� UHDFKHG WKH HPLVVLRQ

VWDQGDUG� ,QYHVWHG ���� PLOOLRQ \XDQ WR FRPSOHWH WKH VHZDJH UHPHGLDWLRQ RI ��� VWDU�UDWHG

IDUPKRXVHV DQG DFKLHYHG GLVFKDUJH VWDQGDUGV �=KRX ������ $W SUHVHQW� WKH FLW\ KDV DFWXDOO\

VWDUWHG WKH FRQVWUXFWLRQ RI �� WRZQVKLS VHZDJH WUHDWPHQW SODQWV DQG VXSSRUWLQJ SLSH QHWZRUNV�

$PRQJ WKHP� WKH PDLQ FRQVWUXFWLRQ RI �� VHZDJH WUHDWPHQW VWDWLRQV XQGHUWDNHQ E\ 1DQMLQJ

;LQJURQJ &RPSDQ\ ZLOO EH FRPSOHWHG E\ WKH HQG RI WKH \HDU� DQG WKH QHZ VHZDJH WUHDWPHQW

FDSDFLW\ ZLOO EH ������ WRQV SHU GD\� 7KH �� VHOI�EXLOW WRZQVKLSV ZLOO FRPSOHWH WKH PDLQ

SURMHFW E\ WKH HQG RI WKH \HDU� ZLWK DQ DGGLWLRQDO VHZDJH WUHDWPHQW FDSDFLW\ RI ������ WRQV SHU

GD\ �=KRX ������

7KURXJK WKH LPSOHPHQWDWLRQ RI D VHULHV RI ZDWHU FRQWURO SURMHFWV� 1DQMLQJ UHGXFHG

FKHPLFDO R[\JHQ GHPDQG E\ ����� WRQV DQG DPPRQLD QLWURJHQ E\ ��� WRQV GXULQJ WKH \HDU�

HIIHFWLYHO\ FXUELQJ ZDWHU SROOXWLRQ� 6R IDU� WKH VHZDJH WUHDWPHQW UDWH LQ WKH FHQWUDO XUEDQ DUHD

RI 1DQMLQJ KDV UHDFKHG PRUH WKDQ ��� �=KRX ������
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��� 6ROLG ZDVWH SROOXWLRQ FRQWURO

,Q RUGHU WR LPSOHPHQW WKH UHOHYDQW UHJXODWLRQV DQG UHTXLUHPHQWV RI WKH /DZ RI WKH

3HRSOH
V 5HSXEOLF RI &KLQD RQ WKH 3UHYHQWLRQ DQG &RQWURO RI (QYLURQPHQWDO 3ROOXWLRQ E\

6ROLG :DVWH� 1DQMLQJ (QYLURQPHQWDO 3URWHFWLRQ %XUHDX KDV IXUWKHU VWUHQJWKHQHG SXEOLF

VXSHUYLVLRQ RYHU WKH SUHYHQWLRQ DQG FRQWURO RI HQYLURQPHQWDO SROOXWLRQ E\ VROLG ZDVWH� 2Q

$SULO ��� ����� WKH 1DQMLQJ 0XQLFLSDO (QYLURQPHQWDO 3URWHFWLRQ %XUHDX LVVXHG WKH �����

1DQMLQJ 0XQLFLSDO 6ROLG :DVWH 3ROOXWLRQ 3UHYHQWLRQ DQG &RQWURO ,QIRUPDWLRQ

$QQRXQFHPHQW� WR FRPSUHKHQVLYHO\ HVWDEOLVK D GRPHVWLF ZDVWH SROOXWLRQ SUHYHQWLRQ DQG

FRQWURO V\VWHP� $FFRUGLQJ WR WKH RIILFLDO ZHEVLWH RI WKH 1DQMLQJ (QYLURQPHQWDO 3URWHFWLRQ

%XUHDX� WKH XUEDQ PDQDJHPHQW GHSDUWPHQW KDV DFWLYHO\ SURPRWHG WKH FHQWUDOL]HG FROOHFWLRQ

DQG GLVSRVDO RI GRPHVWLF ZDVWH LQ �� WRZQV DQG YLOODJHV� $PRQJ WKHP� ����� JDUEDJH WUDQVIHU

URRPV ZHUH EXLOW� ������ WUDVK FDQV ZHUH VHW XS� ��� JDUEDJH WUDQVIHU YHKLFOHV ZHUH SXUFKDVHG�

������ FOHDQLQJ SHUVRQQHO ZHUH UHFUXLWHG� DQG D KDUPOHVV GLVSRVDO V\VWHP IRU FHQWUDOL]HG

FROOHFWLRQ DQG WUDQVSRUWDWLRQ RI UXUDO GRPHVWLF JDUEDJH ZDV IXOO\ HVWDEOLVKHG �=KRX ������

$W SUHVHQW� WKH GDLO\ RXWSXW RI UXUDO JDUEDJH LQ 1DQMLQJ LV ������ WRQV� DQG WKH JDUEDJH

GLVSRVDO YROXPH LV ����� WRQV� HQVXULQJ WKDW WKH XUEDQ DQG UXUDO GRPHVWLF JDUEDJH FROOHFWLRQ

DQG KDUPOHVV GLVSRVDO UDWH UHDFKHV ����� �=KRX ������ 7KH FLW\
V ���� DQQXDO LQGXVWULDO VROLG

ZDVWH� KD]DUGRXV ZDVWH� UXUDO VROLG ZDVWH� PHGLFDO ZDVWH� XUEDQ GRPHVWLF ZDVWH� DQG RWKHU

UHOHYDQW LQIRUPDWLRQ ZHUH DQQRXQFHG� ,Q ����� WKHUH ZHUH ��� HQWHUSULVHV SURGXFLQJ

LQGXVWULDO VROLG ZDVWH LQ WKH FLW\� ZLWK D WRWDO RXWSXW RI ��������� WRQV� RI ZKLFK ���������

WRQV ZHUH FRPSUHKHQVLYHO\ XWLOL]HG� ������� WRQV ZHUH GLVSRVHG RI� DQG ��� WRQV ZHUH VWRUHG�
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7KHUH ZHUH ��� LQGXVWULDO HQWHUSULVHV SURGXFLQJ KD]DUGRXV ZDVWH� ZLWK D WRWDO RXWSXW RI

������� WRQV� RI ZKLFK ������ WRQV ZHUH FRPSUHKHQVLYHO\ XWLOL]HG� ������� WRQV ZHUH

GLVSRVHG RI� DQG ��� WRQV ZHUH VWRUHG �=KRX ������

�� $Q HPSLULFDO DQDO\VLV RI WKH UHODWLRQVKLS EHWZHHQ HFRORJLFDO HQYLURQPHQW OHYHO DQG

HFRQRPLF JURZWK LQ 1DQMLQJ

��� 9DULDEOH VHOHFWLRQ DQG VDPSOH GDWD GHVFULSWLRQ

%\ VXPPDUL]LQJ D ODUJH QXPEHU RI DFDGHPLF UHVHDUFKHV DQG DFKLHYHPHQWV RI PDQ\

H[SHUWV RYHU WKH \HDUV� DQG DFFRUGLQJ WR WKH DFWXDO ORFDO VLWXDWLRQ LQ 1DQMLQJ� WKLV SDSHU VHOHFWV

WHQ UHSUHVHQWDWLYH VXE�LQGLFDWRUV UHODWHG WR WKH HFRORJLFDO HQYLURQPHQW OHYHO� $FFRUGLQJ WR WKH

RIILFLDO ZHEVLWH RI WKH 1DQMLQJ (QYLURQPHQWDO 3URWHFWLRQ %XUHDX� WKH HQWURS\ PHWKRG LV XVHG

WR SURFHVV WKH LQGH[� )LQDOO\� WKH RYHUDOO LQGH[ RI WKH HFRORJLFDO HQYLURQPHQW OHYHO LV REWDLQHG�

DQG WKH *'3 RI 1DQMLQJ LV DOVR VHOHFWHG DV WKH LQGH[ RI HFRQRPLF JURZWK� ,W VKRXOG EH QRWHG

WKDW WKH VHOHFWLRQ \HDUV IRU ERWK LQGLFDWRUV DUH IURP ���� WR ����� 7KH WHQ VXE�LQGLFDWRUV

VHOHFWHG WR UHSUHVHQW WKH HFRORJLFDO HQYLURQPHQW OHYHO DUH PDLQO\ GLYLGHG LQWR WZR SDUWV� WKH

ILUVW SDUW LV XVHG WR UHSUHVHQW WKH HFRORJLFDO FRQVWUXFWLRQ OHYHO RI 1DQMLQJ &LW\� DQG WKH VHFRQG

SDUW LV XVHG WR UHSUHVHQW WKH HQYLURQPHQWDO JRYHUQDQFH OHYHO RI 1DQMLQJ &LW\� 7KH H[SODQDWLRQ

RI VSHFLILF VXE�LQGLFDWRUV LV VKRZQ LQ 7DEOH ��

7DEOH �� 'HFRPSRVLWLRQ DQG H[SODQDWLRQ RI PDLQ LQGLFDWRUV RI HFRORJLFDO HQYLURQPHQW OHYHO

,QGH[ 8QLW 5HPDUN

(FRORJLFDO
&RQVWUXFWLRQ

/HYHO

*UHHQ FRYHUDJH UDWH RI
EXLOW�XS DUHD ;�

� 0HDVXUH WKH SHUFHQWDJH RI JUHHQ
FRYHUDJH DUHD LQ WKH EXLOW�XS

DUHD RI WKH FLW\ LQ WKH EXLOW�XS
DUHD

3XEOLF JUHHQ VSDFH SHU � 0HDVXUH WKH UDWLR RI XUEDQ
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FDSLWD ;� SXEOLF JUHHQ VSDFH WR XUEDQ
QRQ�DJULFXOWXUDO SRSXODWLRQ

&RYHUDJH RI QDWXUH
UHVHUYHV ;�

� 0HDVXUHV WKH UDWLR RI WKH DUHD RI
  UHJLRQDO QDWXUH UHVHUYHV WR
WKH WRWDO DUHD RI   WKH UHJLRQ

:DWHU TXDOLW\
FRPSOLDQFH UDWH RI
ZDWHU VRXUFH ;�

� 0HDVXUH WKH TXDOLW\ RI WKH ZDWHU
HQYLURQPHQW LQ WKH UHJLRQ

([FHOOHQW DLU TXDOLW\
UDWH ;�

� 0HDVXUH WKH VWDWXV RI UHJLRQDO
DWPRVSKHULF HQYLURQPHQW TXDOLW\

(QYLURQPHQWDO
*RYHUQDQFH

/HYHO

(QYLURQPHQWDO
LQYHVWPHQW DV D

SHUFHQWDJH RI *'3 ;�

� 0HDVXUH WKH ILQDQFLDO VXSSRUW
IRU UHJLRQDO HQYLURQPHQWDO

JRYHUQDQFH
:DVWHZDWHU GLVFKDUJH
FRPSOLDQFH UDWH ;�

� 0HDVXUH WKH UDWLR RI UHJLRQDO
ZDVWHZDWHU �LQGXVWULDO

ZDVWHZDWHU DQG GRPHVWLF
VHZDJH� WR WKH VSHFLILHG
GLVFKDUJH VWDQGDUG

([KDXVW HPLVVLRQ
FRPSOLDQFH UDWH ;�

� 0HDVXUH WKH UDWLR RI UHJLRQDO
H[KDXVW JDV WR WKH VSHFLILHG

HPLVVLRQ VWDQGDUGV
&RPSUHKHQVLYH

XWLOL]DWLRQ UDWH RI VROLG
ZDVWH ;�

� 0HDVXUH DELOLW\ WR KDQGOH DQG
UHF\FOH VROLG ZDVWH

+DUPOHVV GLVSRVDO UDWH
RI GRPHVWLF ZDVWH ;��

� 7R PHDVXUH WKH DELOLW\ RI
HQYLURQPHQWDO SURWHFWLRQ DQG
ORZ FDUERQ WUHDWPHQW RI

GRPHVWLF ZDVWH

7KH WLPH VSDQ RI WKH VDPSOH GDWD VHOHFWHG LQ WKLV DUWLFOH LV IURP ���� WR ����� 7KH

VHOHFWLRQ RI GDWD PDLQO\ UHIHUV WR WKH GDWD RI WKH ���\HDU VWDWLVWLFDO \HDUERRN GLVSOD\HG RQ WKH

RIILFLDO ZHEVLWHV RI 1DQMLQJ DQG -LDQJVX 3URYLQFLDO (QYLURQPHQWDO 3URWHFWLRQ %XUHDX� DQG WKH

DX[LOLDU\ UHIHUHQFH VRXUFHV DUH DOVR VRPH SURYLQFLDO DQG PXQLFLSDO VWDWLVWLFDO EXOOHWLQV RQ WKH

HFRORJLFDO HQYLURQPHQW� ,Q DGGLWLRQ� LQ RUGHU WR HOLPLQDWH SULFH IDFWRUV DQG LQIODWLRQ IDFWRUV�

WKH RIILFLDO ZHEVLWH RI WKH 1DQMLQJ (QYLURQPHQWDO 3URWHFWLRQ %XUHDX DGMXVWHG WKH GLUHFWO\

REWDLQHG GDWD ZLWK WKH &RQVXPHU 3ULFH ,QGH[ �&3,�� ,Q WKLV ZD\� WKH DFWXDO GDWD RI 1DQMLQJ
V

HFRORJLFDO HQYLURQPHQW OHYHO DQG HFRQRPLF JURZWK DUH REWDLQHG� &RQVLGHULQJ WKH SRVVLEOH



��

KHWHURVFHGDVWLFLW\ SUREOHP� WKLV FDQ QRW RQO\ OLQHDUL]H LW WR PDNH WKH PRGHO PRUH DFFXUDWH EXW

DOVR ZLOO QRW DIIHFW WKH FRLQWHJUDWLRQ UHODWLRQVKLS EHWZHHQ WKH WZR YDULDEOHV� 7KH RIILFLDO

ZHEVLWH RI WKH 1DQMLQJ (QYLURQPHQWDO 3URWHFWLRQ %XUHDX UHFRUGV WKH WUDQVIRUPHG GDWD DV

/1((/ �OHYHO RI HFRORJLFDO HQYLURQPHQW� DQG /1*'3 �HFRQRPLF JURZWK��

��� (PSLULFDO $QDO\VLV

D� (QWURS\ PHWKRG

$FFRUGLQJ WR WKH RIILFLDO ZHEVLWH RI WKH 1DQMLQJ (QYLURQPHQWDO 3URWHFWLRQ %XUHDX� WKH

HQWURS\ PHWKRG LV D PRGHO WKDW DVVLJQV ZHLJKWV WR YDULDEOH LQGLFDWRUV� 7KHUHIRUH� WKH GDWD

FDOFXODWHG E\ WKH HQWURS\ PHWKRG LV REMHFWLYH� DQG LQIRUPDWLRQ HQWURS\ LV LWV PDLQ WRRO WR

VROYH SUREOHPV �6X ������ ,QIRUPDWLRQ PHDVXUHV WKH GHJUHH RI RUGHU LQ WKH V\VWHP� ZKLOH

HQWURS\ LV DQ LQGLFDWRU RI WKH GHJUHH RI GLVRUGHU RU FKDRV LQ WKH V\VWHP� VR 1DQMLQJ

(QYLURQPHQWDO 3URWHFWLRQ %XUHDX ZLOO XVH LWV YDOXH WR MXGJH WKH GHJUHH RI YDULDWLRQ RI DQ

LQGLFDWRU� 7KH SULQFLSOH EHWZHHQ WKH HQWURS\ YDOXH RI D VSHFLILF LQGH[ RI WKH V\VWHP DQG WKH

GHJUHH RI YDULDWLRQ LV DV IROORZV� WKH GHJUHH RI YDULDWLRQ LV LQYHUVHO\ SURSRUWLRQDO WR WKH

LQIRUPDWLRQ HQWURS\� SURSRUWLRQDO WR WKH DPRXQW RI LQIRUPDWLRQ� DQG SURSRUWLRQDO WR WKH

ZHLJKW �6X ������ +HUH LV D EULHI LQWURGXFWLRQ WR WKH VWHSV RI WKH HQWURS\ PHWKRG WR GHWHUPLQH

WKH ZHLJKW�

E�

)LJXUH �� (TXDWLRQ RI WKH ZHLJKW RI HDFK HYDOXDWLRQ LQGH[ XVLQJ WKH HQWURS\ PHWKRG
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6RXUFH� 2IILFLDO ZHEVLWH RI 1DQMLQJ (QYLURQPHQWDO 3URWHFWLRQ %XUHDX

,Q ILJXUH �� SLM UHSUHVHQWV WKH FRQWULEXWLRQ RI WKH L�WK LQGLYLGXDO GDWD WR WKH M�WK LQGLFDWRU�

.  ���QP� ,I WKH YDOXH WR EH FDOFXODWHG LV D FRPSOH[ V\VWHP� WKH LQGH[ DFWLRQ YDOXH FDQ EH

WUDQVIHUUHG IURP WKH ORZHU OHYHO WR WKH KLJKHU OHYHO� DQG WKHQ WKH YDOXH RI WKH LQGH[ DW WKH

XSSHU OHYHO FDQ EH FDOFXODWHG SURSRUWLRQDOO\�

F�

)LJXUH �� (TXDWLRQ RI FDOFXODWLQJ FRPSUHKHQVLYH LQGH[ E\ HQWURS\ PHWKRG

6RXUFH� 2IILFLDO ZHEVLWH RI 1DQMLQJ (QYLURQPHQWDO 3URWHFWLRQ %XUHDX

,Q ILJXUH �� ILN LV WKH QHXWUDOL]DWLRQ LQGH[ RI WKH NWK VXEV\VWHP LQ WKH LWK \HDU� DQG )L LV

WKH FRPSUHKHQVLYH LQGH[ RI WKH HQWLUH WDUJHW V\VWHP LQ WKH LWK \HDU� %\ GHFRPSRVLWLRQ WKH

HFRORJLFDO HQYLURQPHQW OHYHO LQGLFDWRUV XVLQJ WKH HQWURS\ PHWKRG RQ WKH RIILFLDO ZHEVLWH RI

1DQMLQJ (QYLURQPHQWDO 3URWHFWLRQ %XUHDX� WKH REWDLQHG GDWD LV REWDLQHG E\ XVLQJ ([FHO WR

REWDLQ WDEOH ��

7DEOH �� (FRORJLFDO HQYLURQPHQW OHYHO VXE�LQGLFDWRU ZHLJKW

)LUVW�OHYHO ,QGLFDWRU 6HFRQG�OHYHO
,QGLFDWRU

8QLW :HLJKWV

(FRORJLFDO
*UHHQ FRYHUDJH LQ
EXLOW�XS DUHDV ;�

� ������
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&RQVWUXFWLRQ /HYHO
������

3XEOLF JUHHQ VSDFH
SHU FDSLWD ;�

������

&RYHUDJH RI QDWXUH
UHVHUYHV ;�

� ������

:DWHU TXDOLW\
FRPSOLDQFH UDWH RI
ZDWHU VRXUFH ;�

� ������

([FHOOHQW DLU
TXDOLW\ UDWH ;�

� ������

(QYLURQPHQWDO
*RYHUQDQFH /HYHO

������

(QYLURQPHQWDO
LQYHVWPHQW DV D

SHUFHQWDJH RI *'3
;�

� ������

:DVWHZDWHU
GLVFKDUJH

FRPSOLDQFH UDWH ;�

� ������

([KDXVW HPLVVLRQ
FRPSOLDQFH UDWH ;�

� ������

&RPSUHKHQVLYH
XWLOL]DWLRQ UDWH RI
VROLG ZDVWH ;�

� ������

+DUPOHVV GLVSRVDO
UDWH RI GRPHVWLF

ZDVWH ;��

� ������

7KH HFRORJLFDO FRQVWUXFWLRQ OHYHO LV PRUH LPSRUWDQW WKDQ WKH HQYLURQPHQWDO JRYHUQDQFH

OHYHO LQ 1DQMLQJ� DFFRXQWLQJ IRU ������� ZKLOH WKH HQYLURQPHQWDO JRYHUQDQFH OHYHO RQO\

DFFRXQWV IRU ������� 7KHQ UHIHU WR WKH WDEOH� , ZLOO FRQWLQXH FRUUHFWLQJ RQ D QHZ GUDIW WKDW LV

FOHDUHU� 6LQFH ����� ZKLOH WKH 1DQMLQJ 0XQLFLSDO *RYHUQPHQW KDV VWUHQJWKHQHG LWV

HQYLURQPHQWDO SURWHFWLRQ DQG SROOXWLRQ UHGXFWLRQ DQG HPLVVLRQ UHGXFWLRQ ZRUN� WKH SDFH RI

EXLOGLQJ DQ HFR�FLW\ KDV DOVR FRQWLQXHG WR PRYH IRUZDUG� )RFXVLQJ RQ FRQVWUXFWLQJ DQ

HFRORJLFDO FLW\� 1DQMLQJ KDV VXFFHVVLYHO\ LVVXHG QXPHURXV VSHFLDO SODQV DQG VSHFLDO VXSSRUW

IRU FDSLWDO LQYHVWPHQW WR LPSOHPHQW WKH FRQVWUXFWLRQ RI DQ HFRORJLFDO FLW\ LQ DQ DOO�URXQG ZD\�

$OO WKHVH PDNH WKH SURSRUWLRQ RI HFRORJLFDO FRQVWUXFWLRQ H[FHHG WKDW RI HQYLURQPHQWDO

JRYHUQDQFH�
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,Q WKH HFRORJLFDO FRQVWUXFWLRQ SURFHVV LQ 1DQMLQJ� WKH FRYHUDJH UDWH RI QDWXUH UHVHUYHV

DFFRXQWV IRU WKH PRVW VLJQLILFDQW SURSRUWLRQ� IROORZHG E\ WKH UDWH RI H[FHOOHQW DLU TXDOLW\�

ZKLFK IXOO\ VKRZV WKDW 1DQMLQJ DWWDFKHV JUHDW LPSRUWDQFH WR WKH QDWXUDO HQYLURQPHQW DQG

QDWXUDO UHVRXUFHV �=KRX ������ 1DQMLQJ KDV LQFUHDVHG WKH GHYHORSPHQW� LQYHVWPHQW� DQG

PDQDJHPHQW RI QDWXUH UHVHUYHV LQ UHFHQW \HDUV� DQG WKH JRYHUQPHQW KDV GHYHORSHG VRPH QHZ

QDWXUDO VFHQLF VSRWV DQG WRXULVW DUHDV� $W WKH VDPH WLPH� WKH 1DQMLQJ 0XQLFLSDO *RYHUQPHQW�

1DQMLQJ 0HWHRURORJLFDO %XUHDX� DQG RWKHU VLPLODU UHOHYDQW GHSDUWPHQWV KDYH DOVR

VWUHQJWKHQHG WKH FRQVWUXFWLRQ DQG PDQDJHPHQW RI WKH DWPRVSKHULF HQYLURQPHQW DQG LVVXHG WKH

FLW\
V PDMRU DWPRVSKHULF SROOXWDQW HPLVVLRQ UHGXFWLRQ SURMHFW SODQV� LQFOXGLQJ YLJRURXVO\

UHVWULFWLQJ LQGXVWULDO ZDVWH JDV HPLVVLRQV DQG SURKLELWLQJ IDUPODQG EXUQLQJ VWUDZ VRRW

HPLVVLRQ� 7KH LPSOHPHQWDWLRQ RI WKLV SODQ PHHWV WKH GHPDQGV RI WKH SHRSOH LQ WKH FLW\ WR

EUHDWKH IUHVK DLU DQG HQMR\ D KLJK�TXDOLW\ OLIH ZLWK D EOXH VN\ DQG ZKLWH FORXGV�

)URP WKH SHUVSHFWLYH RI HQYLURQPHQWDO JRYHUQDQFH� WKH UDWLR RI HQYLURQPHQWDO SURWHFWLRQ

LQYHVWPHQW WR *'3 LQ 1DQMLQJ DQG WKH FRPSUHKHQVLYH XWLOL]DWLRQ UDWH RI VROLG ZDVWH RFFXSLHV

D UHODWLYHO\ ODUJH ZHLJKW� ZKLFK LV FORVHO\ UHODWHG WR WKH HPSKDVLV RQ HQYLURQPHQWDO SURWHFWLRQ

ZRUN DQG WKH SURJUHVV RI WKH HQYLURQPHQWDO SURWHFWLRQ LQGXVWU\ WHFKQRORJ\ �=KRX ������ ,Q

UHFHQW \HDUV� 1DQMLQJ KDV DGKHUHG WR WKH VSHFLDO VXSSRUW RI HQYLURQPHQWDO SURWHFWLRQ FDSLWDO

LQYHVWPHQW DQG FRQWLQXHG WR LQFUHDVH FDSLWDO LQYHVWPHQW LQ HQYLURQPHQWDO SURWHFWLRQ

FRQVWUXFWLRQ� $V D UHVXOW� WKH SURSRUWLRQ RI HQYLURQPHQWDO SURWHFWLRQ LQYHVWPHQW LQ WKH FLW\
V

*'3 KDV UHPDLQHG DERYH ��� 1DQMLQJ FRRSHUDWHV ZLWK VFLHQWLILF UHVHDUFK GHSDUWPHQWV�

FROOHJHV� XQLYHUVLWLHV� DQG UHODWHG HQWHUSULVHV WR FDUU\ RXW WKH UHVHDUFK DQG GHYHORSPHQW DQG

DSSOLFDWLRQ RI HQYLURQPHQWDO SURWHFWLRQ WHFKQRORJ\� DPRQJ ZKLFK WKH VROLG SROOXWLRQ
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WUHDWPHQW WHFKQRORJ\ LV VHFRQG WR QRQH LQ WKH FRXQWU\� 7KH PDLQ FRQWHQW LQFOXGHV WKH

GHYHORSPHQW DQG LQWURGXFWLRQ RI D ODUJH QXPEHU RI VROLG SROOXWDQW WUHDWPHQW HTXLSPHQW DQG

WKH FXOWLYDWLRQ RI UHODWHG WHFKQLFDO SHUVRQQHO� ZKLFK KDV JUHDWO\ LPSURYHG WKH XWLOL]DWLRQ UDWH

RI VROLG ZDVWH�

$FFRUGLQJ WR WKH ZHLJKW RI HDFK VXE�LQGLFDWRU LQ WDEOH �� DQG WKHQ DFFRUGLQJ WR WKH GDWD

FRUUHVSRQGLQJ WR HDFK LQGLFDWRU LQ ���������� DQG DW WKH VDPH WLPH FROOHFW DQG RUJDQL]H WKH

GDWD RI 1DQMLQJ
V *'3 LQ ��������� LQ WKH VWDWLVWLFDO \HDUERRN� WDEOH � LV REWDLQHG�

7DEOH �� 'DWD RI 1DQMLQJ
V HFRORJLFDO HQYLURQPHQW OHYHO DQG HFRQRPLF JURZWK LQ �� \HDUV

<HDUV (FRORJLFDO (QYLURQPHQW
/HYHO � ((/

(FRQRPLF *URZWK /HYHO
*'3 �8QLW� 50%�

���� ����� �����
���� ����� �����
���� ����� �����
���� ����� �����
���� ����� �����
���� ����� �����
���� ����� �����
���� ����� �����
���� ����� �����
���� ����� �����
���� ����� �����
���� ����� ������
���� ����� �����
���� ����� ������
���� ����� ������

6RXUFH� 1DQMLQJ 6WDWLVWLFDO <HDUERRN 	 -LDQJVX 6WDWLVWLFDO <HDUERRN

8VLQJ WKH WZR VHWV RI GDWD RI WKH WZR YDULDEOHV LQ WDEOH � DV WKH RULJLQDO GDWD� DIWHU

DGMXVWLQJ WKHP ZLWK WKH FRQVXPHU SULFH LQGH[� /1((/ DQG /1*'3 DUH ILQDOO\ REWDLQHG�

ZKLFK FDQ EH XVHG LQ WKH IROORZLQJ WR FDUU\ RXW HFRQRPHWULF DQDO\VLV DQG GUDZ FRQFOXVLRQV�

G� 8QLW URRW WHVW

,Q WKH DFWXDO RSHUDWLRQ RI HFRQRPLF SUREOHPV LQYROYLQJ WLPH GDWD� ZH PXVW ILUVW MXGJH WKH
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VWDWLRQDULW\ RI WKH VDPSOH GDWD� 7KHUH DUH PDQ\ ZD\V WR WHVW GDWD VWDWLRQDULW\� ,Q RUGHU WR

HQVXUH WKH DFFXUDF\ DQG DYDLODELOLW\ RI GDWD� 1DQMLQJ (QYLURQPHQWDO 3URWHFWLRQ %XUHDX XVHG

WKH $') WHVW LQ WKH XQLW URRW WHVW PHWKRG WR WHVW WKH HFRORJLFDO HQYLURQPHQW OHYHO /1((/ DQG

HFRQRPLF JURZWK /1*'3 LQ 1DQMLQJ� DQG REWDLQHG WDEOH �� 7KH XQLW URRW WHVW LV WR FKHFN

ZKHWKHU WKHUH LV D XQLW URRW LQ WKH GDWD� ,I WKHUH LV D XQLW URRW� ZH FDQ MXGJH WKDW WKH VHULHV LV

QRW VWDWLRQDU\�

7DEOH �� 8QLW URRW WHVW RI HFRORJLFDO HQYLURQPHQW OHYHO DQG HFRQRPLF JURZWK

3URMHFW $') &ULWLFDO 9DOXH 3 9DOXH 7HVW 5HVXOW
/1*'3 ������� ������ 8QVWDEOH
/1((/ ������� ������ 8QVWDEOH

$')�/1*'3 ������� ������ 6WDEOH
$')�/1((/ ������� ������ 6WDEOH

6RXUFH� 2IILFLDO ZHEVLWH RI 1DQMLQJ (QYLURQPHQWDO 3URWHFWLRQ %XUHDX

$W WKH �� VLJQLILFDQFH OHYHO� WKH WHVW UHVXOWV RI WKH VHULHV /1((/ DQG /1*'3 DUH

VWDWLRQDU\ �7DEOH ���

H� *UDQJHU FDXVDOLW\ WHVW

$FFRUGLQJ WR WKH HFRQRPLF WKHRU\ DQG SUDFWLFDO H[SHULHQFH RI WKH 1DQMLQJ (QYLURQPHQWDO

3URWHFWLRQ %XUHDX� ZKDW LV WKH UHODWLRQVKLS EHWZHHQ 1DQMLQJ
V HFRORJLFDO HQYLURQPHQW OHYHO

DQG HFRQRPLF JURZWK" 7KH *UDQJHU FDXVDOLW\ WHVW PHWKRG SURYLGHV DQ HPSLULFDO EDVLV IRU

H[SORULQJ WKLV SUREOHP� 7KLV WHVW DLPV WR GHWHUPLQH WKH ORJLFDO UHODWLRQVKLS �FDXVDO

UHODWLRQVKLS� EHWZHHQ YDULDEOHV� :H RIWHQ FDQQRW FOHDUO\ VHH WKH FDXVDO UHODWLRQVKLS EHWZHHQ

WZR RU PRUH YDULDEOHV LQ WKH DQDO\VLV� EXW WKH FDXVDO UHODWLRQVKLS LV YHU\ LPSRUWDQW IRU RXU

DFWXDO DQDO\VLV RU DQDO\VLV IRU RWKHU SXUSRVHV� 6R *UDQJHU FUHDWHG D FDXVDOLW\ PRGHO WR KHOS

VROYH WKLV SUREOHP� VXEVWLWXWLQJ WKH GDWD IURP WDEOH � LQWR WKH *UDQJHU FDXVDOLW\ WHVW PHWKRG WR

JHW WDEOH ��
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7DEOH �� *UDQJHU FDXVDOLW\ WHVW IRU /1((/ DQG /1*'3

*UDQJHU FDXVDOLW\ 3 9DOXH 5HVXOW
/1((/ė/1<
/1<ė/1;

������
������

5HMHFW
5HMHFW

/1((/ė/1<
/1<ė/1;

������
������

5HMHFW
5HMHFW

/1((/ė/1<
/1<ė/1;

������
������

8QUHMHFW
5HMHFW

/1((/ė/1<
/1<ė/1;

������
������

8QUHMHFW
8QUHMHFW

/1((/ė/1<
/1<ė/1;

������
������

8QUHMHFW
8QUHMHFW

6RXUFH� 2IILFLDO ZHEVLWH RI 1DQMLQJ (QYLURQPHQWDO 3URWHFWLRQ %XUHDX

)URP WDEOH � DQG WDEOH � ZH FDQ VHH WKDW� DW WKH �� VLJQLILFDQFH OHYHO� WKH K\SRWKHVLV WKDW

WKH OHYHO RI HFRORJLFDO HQYLURQPHQW LQ 1DQMLQJ GRHV QRW FDXVH HFRQRPLF JURZWK LV UHMHFWHG�

/LNHZLVH� WKH K\SRWKHVLV WKDW HFRQRPLF JURZWK GRHV QRW FDXVH HFRORJLFDO OHYHOV LV UHMHFWHG�

7KHUHIRUH� LW FDQ EH FRQFOXGHG WKDW WKHUH LV D FDXVDO UHODWLRQVKLS EHWZHHQ 1DQMLQJ
V HFRORJLFDO

HQYLURQPHQW OHYHO DQG HFRQRPLF JURZWK�

��� (PSLULFDO $QDO\VLV 6XPPDU\

7KH DERYH DQDO\VLV VKRZV WKDW WKH OHYHO RI HFRORJLFDO HQYLURQPHQW GULYHV HFRQRPLF

JURZWK WKURXJK VXSSO\ DQG GHPDQG HIIHFWV� ZKLOH HFRQRPLF JURZWK LPSURYHV WKH OHYHO RI WKH

HFRORJLFDO HQYLURQPHQW WKURXJK FDSLWDO LQYHVWPHQW� 7KLV WKHRUHWLFDO UHODWLRQVKLS EHWZHHQ WKH

WZR KDV EHHQ FRQILUPHG LQ 1DQMLQJ� 'XH WR WKH JHRJUDSKLFDO ORFDWLRQ� KLVWRULFDO RULJLQ� DQG

WKH JRYHUQPHQW
V HFRQRPLF GHYHORSPHQW SROLF\� WKH HFRQRPLF GHYHORSPHQW RI 1DQMLQJ KDV

EHHQ VKRZLQJ DQ XSZDUG WUHQG LQ WKH SDVW WZR GHFDGHV� ZKLFK PDNHV 1DQMLQJ KDYH D FHUWDLQ

HFRQRPLF JXDUDQWHH LQ WHUPV RI LQYHVWPHQW LQ WKH HFRORJLFDO HQYLURQPHQW FRQVWUXFWLRQ� 6LQFH

����� WKH FLW\
V HFRORJLFDO HQYLURQPHQW FRQVWUXFWLRQ LQYHVWPHQW KDV FRQWLQXHG WR JURZ� ZLWK
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DQ DYHUDJH LQFUHDVH RI ����� �=KRX ������ %\ ����� WKH LQYHVWPHQW LQ HFRORJLFDO

HQYLURQPHQW FRQVWUXFWLRQ UHDFKHG �� ELOOLRQ \XDQ� ,Q WKH QH[W IHZ \HDUV� WKH VSHFLDO IXQGV IRU

HFR�FLW\ FRQVWUXFWLRQ LQFUHDVHG IURP �� PLOOLRQ \XDQ SHU \HDU DW WKH EHJLQQLQJ WR �� PLOOLRQ

\XDQ� $OO WKHVH LQGLFDWRUV VKRZ WKDW ZKLOH WKH HFRQRP\ KDV EHHQ GHYHORSLQJ FRQWLQXRXVO\� WKH

HFRORJLFDO HQYLURQPHQW OHYHO RI 1DQMLQJ KDV LQGHHG EHHQ LPSURYHG� 2Q WKH RWKHU KDQG� WKH

IXQGV LQYHVWHG LQ WKH FRQVWUXFWLRQ RI WKH HFRORJLFDO HQYLURQPHQW KDYH QRW EHHQ OHIW LGOH

WKURXJK WKH GHYHORSPHQW RI WKH HFRORJLFDO HQYLURQPHQW LQGXVWU\� VXFK DV WKH FRQVWUXFWLRQ RI

HQYLURQPHQWDO SURWHFWLRQ LQIUDVWUXFWXUH� WKH FRQVWUXFWLRQ RI HFRORJLFDO JDUGHQV� DQG WKH

FRQVWUXFWLRQ RI HFRORJLFDO IDUPV� 7KH GHYHORSPHQW RI WKHVH LQGXVWULHV KDV ODUJHO\ GULYHQ WKH

HFRQRPLF GHYHORSPHQW RI 1DQMLQJ�
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&21&/86,21

$FFRUGLQJ WR WKH UHVHDUFK UHVXOWV RI WKLV SDSHU� WKH FRQVWUXFWLRQ RI 1DQMLQJ
V HFRORJLFDO

HQYLURQPHQW DQG HFRQRPLF JURZWK DUH PXWXDOO\ UHLQIRUFLQJ� 7KDW LV WR VD\� LI ZH ZDQW WR

PDLQWDLQ ORQJ�WHUP FRRUGLQDWLRQ DQG VWDELOLW\ EHWZHHQ WKH WZR� LW LV GHILQLWHO\ QRW HQRXJK WR

VWDUW IURP RQH RI WKHP� 2QO\ ZKHQ WKH WZR DUH DGMXVWHG VLPXOWDQHRXVO\ FDQ WKH UHODWLRQVKLS

EHWZHHQ WKH WZR EH EDODQFHG DV D ZKROH DQG XOWLPDWHO\ RSWLPL]HG DQG FRRUGLQDWHG LQ WKH

G\QDPLF GHYHORSPHQW SURFHVV�

�� 3URPRWH VXVWDLQDEOH HFRQRPLF DQG HFRORJLFDO GHYHORSPHQW

��� 3UDFWLFH WKH YDOXH FRQFHSW RI SURWHFWLQJ WKH HFRORJLFDO HQYLURQPHQW

$V D VRFLDO YDOXH� WKH FRQFHSW RI QDWXUDO HFRORJ\ KDV JUDGXDOO\ EHFRPH WKH PDLQVWUHDP

YDOXH DGYRFDWHG E\ VRFLHW\ LQ RXU GDLO\ SURGXFWLRQ DQG OLIH� )URP WKH SHUVSHFWLYH RI PDFUR

VWUDWHJ\� ULFK HFRORJLFDO UHVRXUFHV DQG D JRRG QDWXUDO HQYLURQPHQW JXDUDQWHH VRFLDO HFRQRPLF

FRQVWUXFWLRQ DQG SURPRWH WKH JURZWK RI VRFLDO PDWHULDO ZHDOWK� )RU 1DQMLQJ &LW\� LQ DGGLWLRQ

WR UHJXODWLRQV DQG V\VWHPV UHODWHG WR HFRORJLFDO HQYLURQPHQWDO SURWHFWLRQ� UHOHYDQW

GHSDUWPHQWV VKRXOG DGYRFDWH WKH FRQFHSW RI HFRORJLFDO HQYLURQPHQWDO SURWHFWLRQ DQG OHDG WKH

FLW\
V SHRSOH WR SUDFWLFH HFRORJLFDO HQYLURQPHQWDO SURWHFWLRQ DFWLYLWLHV DFWLYHO\� 6SHFLILF

PHDVXUHV VXFK DV KROGLQJ ODUJH�VFDOH SXEOLF ZHOIDUH SXEOLFLW\ VHPLQDUV WKURXJKRXW WKH FLW\

DQG FDUU\LQJ RXW YROXQWHHU DFWLYLWLHV IRU VWXGHQWV WR SDUWLFLSDWH LQ HQYLURQPHQWDO SURWHFWLRQ�

)URP WKH SHUVSHFWLYH RI PLFUR�LQGLYLGXDOV� HYHU\RQH OLYHV LQ WKH OLYLQJ HQYLURQPHQW JLYHQ WR

XV E\ WKH QDWXUDO HFRORJ\� DQG WKH PDLQWHQDQFH RI WKH HFRORJLFDO HQYLURQPHQW ZLOO HYHQ

FKDQJH RXU SURGXFWLRQ DQG OLIHVW\OH� 7KHUHIRUH� HYHU\ FLWL]HQ VKRXOG HVWDEOLVK D FRUUHFW YLHZ
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RI QDWXUH DQG HFRORJ\� NHHS LQ PLQG WKH SULQFLSOH RI ORZ FDUERQ LQ WKHLU GDLO\ OLIH� SURWHFW WKH

HQYLURQPHQW DQG VDYH UHVRXUFHV� DQG WUXO\ LPSODQW WKH FRQFHSW RI HFR�IULHQGOLQHVV LQ WKHLU

KHDUWV�

��� &KDQJH WKH ZD\ RI GHYHORSPHQW DQG DFKLHYLQJ D FLUFXODU HFRQRP\

7KH HVVHQFH RI D FLUFXODU HFRQRP\ LV DFWXDOO\ WKH UH�UHDOL]DWLRQ SURFHVV IURP WKH

EHJLQQLQJ RI PDWHULDO SURGXFWLRQ WR WKH HQG RI SURGXFW FRQVXPSWLRQ� ,Q WKH ZKROH SURFHVV�

UHVRXUFHV DUH QRW ZDVWHG EXW DUH FRQWLQXRXVO\ UHF\FOHG� 7KLV LGHD LV LQ OLQH ZLWK WKH

FRQVHUYDWLRQ RI PDWWHU LQ WKH ZRUOG ZH OLYH LQ� ODZ� 7KH FLUFXODU HFRQRP\ PRGH LV GLIIHUHQW

IURP WKH URXJK HFRQRPLF GHYHORSPHQW PRGH LQ WKH SDVW� EXW D GHYHORSPHQW PRGH RI UHILQHG

SURGXFWLRQ DQG FRQVXPSWLRQ� ,Q UHFHQW \HDUV� WKH FLUFXODU HFRQRP\ FRQFHSW KDV SHQHWUDWHG

LQWR SHRSOH
V KHDUWV ZLGHO\� DQG LWV SUDFWLFH H[LVWV LQ DOO DVSHFWV RI RXU SURGXFWLRQ DQG OLIH� ,Q

WKH SURFHVV RI HFRQRPLF WUDQVIRUPDWLRQ� 1DQMLQJ KDV LQWURGXFHG D ODUJH QXPEHU RI KLJK�WHFK

LQGXVWULHV DQG GHYHORSHG JUHHQ HQYLURQPHQWDO SURWHFWLRQ LQGXVWULHV� $V D UHVXOW� WKH FLUFXODU

HFRQRP\ GHYHORSPHQW PRGHO KDV DFKLHYHG VRPH UHVXOWV� +RZHYHU� WKH LQGXVWULDO VWUXFWXUH RI

1DQMLQJ LV UHODWLYHO\ FRPSOH[� HVSHFLDOO\ WKH LQGXVWULDO VWUXFWXUH� $OWKRXJK PRVW SROOXWLQJ

HQWHUSULVHV DQG KHDY\ LQGXVWULHV LQ WKH RULJLQDO XUEDQ DUHD KDYH EHHQ UHORFDWHG� SDUW RI WKH

PDLQ XUEDQ DUHD VWLOO H[LVWV� 7KHVH HQWHUSULVHV VWLOO FRQWLQXH WKH RULJLQDO SURGXFWLRQ SURFHVV�

DQG FLUFXODU SURGXFWLRQ LV MXVW D VORJDQ� VR WKHUH LV D WKUHDW WR WKH XUEDQ HQYLURQPHQW DQG WKH

KHDOWK RI FLWL]HQV�

��� &XOWLYDWH D JRRG DWPRVSKHUH IRU HFRORJLFDO DQG HQYLURQPHQWDO SURWHFWLRQ LQ WKH ZKROH

VRFLHW\

6LQFH WKH H[LVWHQFH RI KXPDQ FLYLOL]DWLRQ� KXPDQ GHYHORSPHQW KDV DOZD\V EHHQ D SURFHVV
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RI FRQVWDQWO\ DGDSWLQJ WR WKH QDWXUDO HQYLURQPHQW� FKDQJLQJ WKH QDWXUDO HQYLURQPHQW� DQG HYHQ

ILJKWLQJ DJDLQVW WKH QDWXUDO HQYLURQPHQW� 2QO\ ZKHQ ZH IXOO\ NQRZ DQG XQGHUVWDQG QDWXUH FDQ

ZH KDYH D FRUUHFW PRUDO YLHZ RI LW� :H FDQ FRPELQH VFLHQFH DQG WHFKQRORJ\� KXPDQLWLHV DQG

VRFLDO VFLHQFHV� FXOWXUH DQG DUW� OHW WKHP JLYH IXOO SOD\ WR WKH DGYDQWDJHV DQG FKDUP RI

LQWHJUDWLRQ� FXOWLYDWH DQ H[FHOOHQW HFR�IULHQGO\ DQG QDWXUDO KDUPRQLRXV DWPRVSKHUH LQ WKH

ZKROH VRFLHW\� DQG ILQDOO\ DFKLHYH HFRORJLFDO HQYLURQPHQW DQG PDWHULDO SURGXFWLRQ DQG

VXVWDLQDEOH GHYHORSPHQW RI FRQVXPSWLRQ�

��� 5HRUJDQL]H WKH LQGXVWULDO VWUXFWXUH DQG GHYHORS WHFKQRORJ\ HFRQRP\

:LWK WKH GHYHORSPHQW RI VFLHQFH DQG WHFKQRORJ\ LQ WKH ��VW FHQWXU\� WKH LQGXVWULDO VRFLDO

VWUXFWXUH LV DOVR FKDQJLQJ TXLHWO\� 6RPH WUDGLWLRQDO LQGXVWULHV DUH LQFUHDVLQJO\ XQDEOH WR DGDSW

WR WKH GHYHORSPHQW DQG FKDQJHV LQ WKH ZDYH RI VFLHQFH DQG WHFKQRORJ\� $W WKLV WLPH� LW LV

QHFHVVDU\ WR HOLPLQDWH VRPH LQGXVWULHV ZLWK KLJK LQYHVWPHQW DQG KLJK HQHUJ\ FRQVXPSWLRQ

WKDW FDXVH GDPDJH WR WKH HFRORJLFDO HQYLURQPHQW� 7KHVH LQGXVWULHV QRW RQO\ KDYH OLWWOH HIIHFW

RQ WKH ORQJ�WHUP GHYHORSPHQW RI WKH HFRQRP\ EXW DOVR FDXVH SROOXWLRQ DQG GDPDJH WR WKH

HFRORJLFDO HQYLURQPHQW� 7UDQVIRUPLQJ WUDGLWLRQDO LQGXVWULHV WKURXJK WHFKQRORJLFDO LQQRYDWLRQ�

GHYHORSLQJ HPHUJLQJ WHFKQRORJ\�EDVHG LQGXVWULHV� DQG UH�RSWLPL]LQJ WKH FRQILJXUDWLRQ RI WKH

HQWLUH LQGXVWULDO VWUXFWXUH FDQ DFKLHYH HFRQRPLF GHYHORSPHQW DQG GULYH WKH LPSURYHPHQW RI

WKH HFRORJLFDO HQYLURQPHQW� 1DQMLQJ VKRXOG HOLPLQDWH VRPH EDFNZDUG LQGXVWULHV EDVHG RQ LWV

RZQ FRQGLWLRQV� DQG DW WKH VDPH WLPH� GHYHORS D QXPEHU RI QHZ LQGXVWULHV WKURXJK

WHFKQRORJLFDO LQQRYDWLRQ� XVH QHZ HTXLSPHQW WR SURGXFH QHZ SURGXFWV� DQG ILQDOO\ DFKLHYH

]HUR HPLVVLRQV WR WKH HQYLURQPHQW WR DFKLHYH VXVWDLQDEOH GHYHORSPHQW�
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�� *XLGH WKH GHYHORSPHQW RI HFRORJLFDO HQYLURQPHQW LQGXVWU\ DQG GULYH HFRQRPLF JURZWK

)URP WKH HPSLULFDO DQDO\VLV LQ WKH GLVFXVVLRQ� ZH NQRZ WKDW IURP D ORQJ�WHUP SHUVSHFWLYH�

WKH LPSURYHPHQW RI 1DQMLQJ
V HFRORJLFDO HQYLURQPHQW OHYHO KDV D VLJQLILFDQWO\ PRUH

VLJQLILFDQW UROH LQ SURPRWLQJ HFRQRPLF JURZWK WKDQ HFRQRPLF JURZWK KDV RQ WKH HFRORJLFDO

HQYLURQPHQW OHYHO� 7KH LPSURYHPHQW RI WKH HFRORJLFDO HQYLURQPHQW OHYHO LV LQVHSDUDEOH IURP

WKH GHYHORSPHQW RI WKH HFRORJLFDO HQYLURQPHQW LQGXVWU\� 8QGHU WKH EDFNJURXQG RI YLJRURXVO\

DGYRFDWLQJ JUHHQ *'3� WKH HFRORJLFDO HQYLURQPHQW LQGXVWU\ LV WKH QHZ DQG PRVW SRWHQWLDO

HFRQRPLF JURZWK SRLQW� 7KH GHYHORSPHQW RI WKH HFR�HQYLURQPHQWDO LQGXVWU\ GULYHV QRW RQO\

WKH JURZWK RI HFRQRPLF EHQHILWV EXW DOVR WKH LPSURYHPHQW RI VRFLDO EHQHILWV� DOO RI ZKLFK DUH

FRQGXFLYH WR WKH SROLF\ RI VXVWDLQDEOH GHYHORSPHQW�

��� %URDGHQ WKH VRXUFHV RI LQGXVWU\ LQYHVWPHQW IXQGV

7KH GHYHORSPHQW RI WKH HFR�HQYLURQPHQWDO SURWHFWLRQ LQGXVWU\ LV QRW D PDWWHU RI RQH

LQGLYLGXDO RU RQH RUJDQL]DWLRQ EXW UHTXLUHV WKH MRLQW HIIRUWV RI DOO PHPEHUV RI WKH ZKROH

VRFLHW\� 7KH GHYHORSPHQW RI WKH HFR�HQYLURQPHQWDO SURWHFWLRQ LQGXVWU\ LV LQVHSDUDEOH IURP

FDSLWDO LQYHVWPHQW� DQG WKH VRXUFHV RI FDSLWDO VKRXOG QRW EH VLQJOH EXW VKRXOG EURDGHQ WKH

VFRSH RI LQYHVWPHQW FKDQQHOV� $V IDU DV 1DQMLQJ LV FRQFHUQHG� WKH FLW\
V ILQDQFLDO LQVWLWXWLRQV

FDQ UHOD[ WKH ORDQ FRQGLWLRQV IRU WKH HFRORJLFDO DQG HQYLURQPHQWDO SURWHFWLRQ LQGXVWU\ DQG

ORZHU WKH LQGXVWU\ DFFHVV WKUHVKROG� ,Q DGGLWLRQ� WKH JRYHUQPHQW FDQ LQWURGXFH DQG LPSOHPHQW

SUHIHUHQWLDO SROLFLHV IRU UHODWHG HFRORJLFDO DQG HQYLURQPHQWDO SURWHFWLRQ LQGXVWULHV WR UHGXFH

WD[HV WR HQFRXUDJH WKH GHYHORSPHQW RI WKLV LQGXVWU\�

��� 6WUHQJWKHQ LQGXVWU\ WHFKQRORJLFDO LQQRYDWLRQ

$V FDSLWDO DQG WHFKQRORJ\�LQWHQVLYH LQGXVWU\� WKH HFRORJLFDO DQG HQYLURQPHQWDO SURWHFWLRQ
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LQGXVWU\ KDV KLJKHU UHTXLUHPHQWV IRU WHFKQRORJLFDO LQQRYDWLRQ� 1DQMLQJ
V VWUHQJWKHQLQJ RI

WHFKQRORJLFDO LQQRYDWLRQ LQ WKH HFRORJLFDO DQG HQYLURQPHQWDO SURWHFWLRQ LQGXVWU\ FDQ EH

LPSOHPHQWHG WR GHYHORS QHZ HQYLURQPHQWDO SURWHFWLRQ SURFHVVHV DQG LQWURGXFH IRUHLJQ

DGYDQFHG HTXLSPHQW ZKLOH IRFXVLQJ RQ WKH LQGHSHQGHQW GHYHORSPHQW RI WHFKQRORJ\ SDWKV DQG

WHFKQLFDO H[FKDQJHV ZLWKLQ WKH LQGXVWU\�

��� ,PSURYH WKH OHJDO V\VWHP RI WKH LQGXVWU\

7KH GHYHORSPHQW RI WKH LQGXVWU\ LV LQVHSDUDEOH IURP WKH SURWHFWLRQ RI WKH ODZ� 7KH

SDUWLFXODULW\ RI WKH HFRORJLFDO DQG HQYLURQPHQWDO SURWHFWLRQ LQGXVWU\ PDNHV LW PRUH QHFHVVDU\

WR VXSSRUW WKH ODZ� 2Q WKH EDVLV RI H[LVWLQJ LQGXVWU\ ODZV DQG UHJXODWLRQV� 1DQMLQJ &LW\ VKRXOG

IRFXV RQ IRUPXODWLQJ DQG LPSURYLQJ V\VWHP QRUPV IRU RXWVWDQGLQJ SUREOHPV� IRFXVLQJ RQ

VROYLQJ SUREOHPV UHODWHG WR SHRSOH
V OLYHOLKRRG DQG HFRORJLFDO HQYLURQPHQW� DQG IRUPLQJ OHJDO

QRUPV RU UXOHV DQG UHJXODWLRQV�

��� &XOWLYDWH LQGXVWU\ SURIHVVLRQDOV

+XPDQ UHVRXUFHV DUH DQ LQGLVSHQVDEOH UHVRXUFH IRU WKH GHYHORSPHQW RI DOO ZDONV RI OLIH�

7KH FRUH GULYLQJ IRUFH IRU WKH LQGXVWU\
V VXVWDLQDEOH GHYHORSPHQW FRPHV IURP H[FHOOHQW

KXPDQ UHVRXUFHV� 7KHUHIRUH� FXOWLYDWLQJ WDOHQWV LQ YDULRXV ILHOGV RI WKH HFRORJLFDO DQG

HQYLURQPHQWDO SURWHFWLRQ LQGXVWU\ LV D WRS SULRULW\� 7KH FXUUHQW VLWXDWLRQ LQ 1DQMLQJ LV WKDW WKH

RYHUDOO HPSOR\PHQW LQ WKH HFRORJLFDO DQG HQYLURQPHQWDO SURWHFWLRQ LQGXVWU\ LV VPDOO� WKH ILHOG

RI HPSOR\PHQW LV QRW FRPSUHKHQVLYH� DQG WKHUH DUH IHZ SURIHVVLRQDO DQG WHFKQLFDO WDOHQWV�

7KHUHIRUH� WKH IRFXV LQ WKH IXWXUH LV WR LPSURYH WKH ODERU VNLOOV RI SUDFWLWLRQHUV WKURXJK YDULRXV

WUDLQLQJ PHWKRGV� DGMXVW HPSOR\PHQW SRVLWLRQV LQ YDULRXV ILHOGV DQG FRQWLQXRXVO\ LQFUHDVH WKH

WRWDO QXPEHU RI WDOHQWV LQ WKH LQGXVWU\�
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%URWFKLH -� ����� 7KH )XWXUH RI 8UEDQ )RUP� $QWRQ\ 5RZH /WG� 1HZ <RUN�

%XFNOH\ 5� ����� 6WUDWHJLF (QYLURQPHQWDO $VVHVVPHQW� ,Q�3RUWHU $� /� DQG )LWWLSDOGL -� -�
�HGV�� (QYLURQPHQWDO 0HWKRGV 5HYLHZ IRU WKH 1HZ &HQWXU\� )DUJR� 1RUWK 'DNRWD� 86$�
7KH 3UHVV &OXE� 3DJH ������

&KDQJ &� ����� $SSOLFDWLRQ RI HQYLURQPHQWDO FDUU\LQJ FDSDFLW\ DQDO\VLV LQ SODQQLQJ
HQYLURQPHQWDO ,PSDFW $VVHVVPHQW >-@� -RXUQDO 2I 0HWHRURORJ\ $QG (QYLURQPHQW� �� ��� �
������

'LQJ -� 	 6KX 4� ����� 'HYHORSPHQW RI HQYLURQPHQWDO LPSDFW DVVHVVPHQW W\SHV�
(QYLURQPHQW DQG GHYHORSPHQW� �� ��� � ������

)DQJ &� ����� ,QWHUDFWLRQ FRXSOLQJ PHFKDQLVP DQG UHJXODULW\ DQDO\VLV RI XUEDQL]DWLRQ DQG
HFRORJLFDO HQYLURQPHQW� *HRJUDSKLFDO 6WXGLHV� �� ���� ��� � ���ˊ

+XDQJ =� 	 <DQJ '� ����� $ 5HYLHZ RI HFRORJLFDO &LW\ 7KHRU\ DW KRPH DQG DEURDG >-@�
8UEDQ SODQQLQJ� �� ���� 3DJH ������

/HH 1� 	 :DOVK )� ����� 3URMHFW $SSUDLVDO� ����� ����� ��������

/L +� 	 /L -� ����� 7KH 3UDFWLFH RI &LUFXODU 6RFLHW\ DQG HFR�FLW\ FRQVWUXFWLRQ LQ -DSDQ >-@�
-RXUQDO RI QDWXUDO UHVRXUFHV� ����� � ��������

/L <� ����� $ 5HYLHZ RI :HVWHUQ :HOIDUH (FRQRPLFV >0@ %HLMLQJ� 7KH &RPPHUFLDO 3UHVV�

/X -� ����� $QDO\VLV RQ LQGH[ 6\VWHP DQG (YDOXDWLRQ 0HWKRG RI 3ODQQLQJ (QYLURQPHQWDO
,PSDFW $VVHVVPHQW >-@� 3ROOXWLRQ FRQWURO WHFKQRORJ\� �� ��� � ������

0D -� 	 <DQJ <� ����� 7KH HQOLJKWHQPHQW RI IRUHLJQ HFR�FLW\ FRQVWUXFWLRQ H[SHULHQFH >-@�
:RUOG JHRJUDSKLFDO VWXGLHV� �� ��� � �����

0D 6� 	 :DQJ 5� ����� 6RFLHW\�(FRQRP\�1DWXUDO &RPSOH[ (FRV\VWHP >-@� $FWD (FRORJLFD
6LQLFD�

6KDQJ -� ����� ,QWURGXFWLRQ WR 6WUDWHJLF (QYLURQPHQWDO $VVHVVPHQW >0@� %HLMLQJ� 6FLHQFH
3UHVV�

6X -� ����� &R�LQWHJUDWLRQ DQDO\VLV RI &KLQD
V HFRQRPLF JURZWK DQG HQYLURQPHQWDO
JRYHUQDQFH LQYHVWPHQW >-@� (GXFDWLRQ 6WDWLVWLFV�
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7KHULYHO 5� 	 :LOVRQ (� ����� 6WUDWHJLF (QYLURQPHQWDO $VVHVVPHQW>0@ˊ/RQGRQ˖(DUWKVFDQ
3XEOLFDWLRQ /WG�

:DQJ -� /LX <� 	 *XR +� ����� 5HVHDUFK RQ SODQQLQJ HQYLURQPHQWDO ,PSDFW $VVHVVPHQW
EDVHG RQ 8QFHUWDLQW\ DQG 0XOWL�REMHFWLYH >-@� &KLQHVH MRXUQDO RI HQYLURQPHQWDO VFLHQFH�
�� ��� � ��������

:DQJ /� ����� 2Q WKH DSSOLFDWLRQ RI FLUFXODU HFRQRP\ FRQFHSW LQ SODQQLQJ HQYLURQPHQWDO
$VVHVVPHQW >&@� &KLQHVH 6RFLHW\ IRU (QYLURQPHQWDO 6FLHQFH� 3URFHHGLQJV RI WKH $QQXDO
&RQIHUHQFH RI &KLQHVH 6RFLHW\ IRU (QYLURQPHQWDO 6FLHQFH� %HLMLQJ� &KLQD
(QYLURQPHQWDO 6FLHQFH 3UHVV� SDJH ����������

:DQJ 5� ����� 3ULQFLSOHV DQG PHWKRGV RI HIILFLHQW DQG KDUPRQLRXV XUEDQ HFRORJLFDO
UHJXODWLRQ >0@� +XQDQ (GXFDWLRQ 3UHVV�

;LDR +� ����� 'LVFXVVLRQ RQ LQGH[ 6\VWHP DQG (YDOXDWLRQ PHWKRG RI 3ODQQLQJ HQYLURQPHQWDO
,PSDFW $VVHVVPHQW >-@� 0HWDO 0LQH� ���������

=KRX :� ����� %DVHG RQ WKH FRPSDUDWLYH SHUVSHFWLYH RI &KLQD
V HDVWHUQ� FHQWUDO DQG ZHVWHUQ
UHJLRQV� (QYLURQPHQWDO LQYHVWPHQW DQG HFRQRPLF JURZWK� -RXUQDO RI 1DQMLQJ 8QLYHUVLW\
RI )LQDQFH DQG (FRQRPLFV�

=KX 7� ����� 6WUDWHJLF HQYLURQPHQWDO $VVHVVPHQW >0@� 1DQMLQJ� 1DQMLQJ 8QLYHUVLW\ 3UHVV�


