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VRXUFH RI WKH HFRV\VWHP VHUYLFHV ZKLFK WKH ELRWLF HQYLURQPHQW SURYLGHV WR KXPDQLW\� 7KH PDLQWHQDQFH DQG HQKDQFHPHQW
RI *, WR RSWLPLVH WKH VXSSO\ RI HFRV\VWHP VHUYLFHV WKXV UHTXLUHV FRQVFLRXV SODQQLQJ� 7KH REMHFWLYH RI WKLV WKHPDWLF LVVXH
LV WR SXEOLVK D FURVV�VHFWLRQ RI TXDOLW\ UHVHDUFK ZKLFK DGGUHVVHV KRZ XUEDQ SODQQLQJ FDQ FRQWULEXWH WR WKH FRQVHUYDWLRQ�
PDQDJHPHQW� HQKDQFHPHQW� DQG FUHDWLRQ RI *, LQ WKH FLW\� 7KH WHUPV RI UHIHUHQFH LQFOXGH WKH WHFKQLFDO� HFRQRPLF� VRFLDO�
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8UEDQ JUHHQ LQIUDVWUXFWXUH �*,� KDV EHHQ GHVFULEHG YDU�
LRXVO\ DV FRPSULVLQJ D FURVV�FLW\ QHWZRUN RI JUHHQHU\�
RU D PRUH ORRVHO\ GHILQHG DVVHPEODJH RI GLYHUVH JUHHQ
HOHPHQWV VXFK DV SDUNV� GRPHVWLF JDUGHQV� VWUHHW WUHHV�
DQG JUHHQ URRIV DQG ZDOOV� +HUH ZH DSSO\ D EURDG GHIL�
QLWLRQ� DGRSWHG IURP D UHFHQW SURMHFW WR GHYHORS DQ HYL�
GHQFH EDVH IRU HPEHGGLQJ HFRORJ\ LQWR XUEDQ GHFLVLRQ�
PDNLQJ� *, LV য়DQ DGDSWDEOH WHUP XVHG WR GHVFULEH DQ
DUUD\ RI SURGXFWV� WHFKQRORJLHV DQG SUDFWLFHV WKDW XVH
QDWXUDO V\VWHPVৗRU GHVLJQHG V\VWHPV WKDW PLPLF QDWX�
UDO SURFHVVHVৗWR HQKDQFH HQYLURQPHQWDO VXVWDLQDELOLW\
DQG KXPDQ KDELWDELOLW\ �TXDOLW\ RI OLIH�ৠ �'DYLHV HW DO��
����� S� ���� 7KH RSHUDWLYH ZRUGV KHUH DUH WR HQKDQFH

VXVWDLQDELOLW\ DQG KDELWDELOLW\�ড় ,I ZH DFNQRZOHGJH WKH
FLW\ DV KXPDQ KDELWDW �0RXGRQ� ������ WKHQ VXVWDLQDELO�
LW\ DQG KDELWDELOLW\ UHSUHVHQW FRUH REMHFWLYHV IRU XUEDQ
SODQQLQJ� IURP FLW\�ZLGH VFDOH WR WKH QHLJKERXUKRRG DQG
WR LQGLYLGXDO EXLOGLQJV�

7R SRVH WKH TXHVWLRQ IURP D GLIIHUHQW DQJOH� *, LV
WKH XOWLPDWH VRXUFH RI WKH HFRV\VWHP VHUYLFHV ZKLFK WKH
ELRWLF HQYLURQPHQW SURYLGHV WR KXPDQLW\� 7KHVH LQFOXGH
VXSSRUWLQJ VHUYLFHV� QHFHVVDU\ IRU WKH SURGXFWLRQ RI DOO
RWKHU HFRV\VWHP VHUYLFHV� SURYLVLRQLQJ VHUYLFHV� SURG�
XFWV REWDLQHG IURP HFRV\VWHPV� UHJXODWLQJ VHUYLFHV� EHQ�
HILWV GHULYHG IURP WKH UHJXODWLRQ RI HFRV\VWHP SUR�
FHVVHV� DQG FXOWXUDO VHUYLFHV� WKH QRQPDWHULDO EHQHILWV
SHRSOH REWDLQ IURP HFRV\VWHPV �0LOOHQQLXP (FRV\VWHP
$VVHVVPHQW� ������ 8UEDQ *, LV D VXEVHW RI WKH DERYH�
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LQFRUSRUDWLQJ ERWK WKH UHVWULFWLRQV LQKHUHQW LQ EHLQJ FLU�
FXPVFULEHG E\ EXLOW IRUP� DQG WKH SDUWLFXODU EHQHILWV
QHFHVVDU\ WR HQKDQFH XUEDQ TXDOLW\ RI OLIH DQG HFRV\V�
WHP KHDOWK� 7KH PDLQWHQDQFH DQG HQKDQFHPHQW RI *,
WR RSWLPLVH WKH VXSSO\ RI HFRV\VWHP VHUYLFHV IRU WKH FLW\
WKXV UHTXLUHV FRQVFLRXV SODQQLQJ� IURP URRP WR UHJLRQ
�%HDWOH\� ������

7KH REMHFWLYH RI WKLV WKHPDWLF LVVXH LV WR SXEOLVK D
FURVV�VHFWLRQ RI TXDOLW\ UHVHDUFK ZKLFK DGGUHVVHV KRZ
XUEDQ SODQQLQJ FDQ FRQWULEXWH WR WKH FRQVHUYDWLRQ� PDQ�
DJHPHQW� HQKDQFHPHQW� DQG FUHDWLRQ RI *, LQ WKH FLW\�
7KH WHUPV RI UHIHUHQFH LQFOXGH� EXW DUH QRW OLPLWHG WR�
WKH WHFKQLFDO� HFRQRPLF� VRFLDO� DQG SROLWLFDO GLPHQVLRQV
RI WKH SODQQLQJ�*, QH[XV�

�� 2YHUYLHZ RI 7KLV ,VVXH

%XLOGLQJ XS RU VSUHDGLQJ RXW �0DKWWD� 0DKHQGUD� 	
6HWR� ������ DQG FRPELQDWLRQV WKHUHRI� UHSUHVHQW WKH
RSWLRQV WR DFFRPPRGDWH XUEDQ JURZWKৗZKLFK LWVHOI LV
D JLYHQ� DV WKH UXUDO�XUEDQ SRSXODWLRQ EDODQFH VKLIWV
LQFUHDVLQJO\ WRZDUGV WKH FLW\ GZHOOHU� 7KH ILUVW WZR DUWL�
FOHV LQ WKLV LVVXH H[DPLQH VWUDWHJLHV IRU LQWHJUDWLQJ XUEDQ
JUHHQ VSDFH ZLWK WKH GHQVLI\LQJ FLW\� DOWKRXJK IURP GLI�
IHUHQW SHUVSHFWLYHV� (UOZHLQ DQG 3DXOHLW ������ QRWH WKH
VXSSO\ RI XUEDQ JUHHQ VSDFH LV RIWHQ DW FURVV SXUSRVHV
ZLWK LQFUHDVLQJ GHPDQG IRU KRXVLQJ� 7KHLU DUWLFOH LQYHVWL�
JDWHV WKH LQWHUDFWLRQ EHWZHHQ GHQVLILFDWLRQ DQG WKH DYDLO�
DELOLW\ RI JUHHQ VSDFH IURP WKH SHUVSHFWLYH RI VXPPHU
KHDW VWUHVV� YLD D VHW RI HLJKW K\SRWKHWLFDO GHQVLILFDWLRQ
VFHQDULRV� $SSOLFDWLRQ RI WKH PLFURVFDOH XUEDQ FOLPDWH
VRIWZDUH (19,�0HW WR PRGHO WKHVH VFHQDULRV LQ 0XQLFK�
*HUPDQ\� GHPRQVWUDWHV WKDW SUHVHUYLQJ H[LVWLQJ WUHHV
KDV WKH JUHDWHVW LPSDFW RQ RXWGRRU WKHUPDO FRPIRUW�
7KH DXWKRUV FRQFOXGH WKDW SURWHFWLRQ RI PDWXUH WUHHV
GXULQJ XUEDQ UHGHYHORSPHQW SURMHFWV ZLOO EHFRPH PRUH
XUJHQW LQ D FOLPDWH FRQVWUDLQHG ZRUOG� DORQJVLGH PRELO�
LW\ VWUDWHJLHV IRU VORZLQJ WKH SUROLIHUDWLRQ RI FDU SDUNV� D
PDMRU FDXVH RI WUHH UHPRYDO� 7KH VHFRQG GHQVLW\�IRFXVHG
DUWLFOH� IURP %XVK� $VKOH\� )RVWHU� DQG +DOO ������� VLP�
LODUO\ XQGHUOLQHV WKH FKDOOHQJH RI UHWDLQLQJ DQG PD[�
LPLVLQJ XUEDQ JUHHQHU\ LQ GHQVLI\LQJ FLWLHV� 7KH DXWKRUV�
IURP 0HOERXUQH� $XVWUDOLD� QRWH DQ LQFUHDVLQJ IRFXV RQ
SROLF\ PHFKDQLVPV IRU LQWHJUDWLQJ *, LQWR WKH SULYDWH
UHDOP� 7KH\ UHSRUW RQ D SDUWLFLSDWRU\ DQG WUDQVGLVFL�
SOLQDU\ UHVHDUFK SURMHFW ZKLFK LQIRUPHG WKH FUHDWLRQ RI
D *UHHQ )DFWRUড় WRRO IRU DSSOLFDWLRQ WR EXLOGLQJ GHYHORS�
PHQW SURSRVDOV LQ WKHLU FLW\�

$V ZHOO DV SROLF\ PHFKDQLVPV DQG FURVV�GLVFLSOLQDU\
WHFKQLFDO FDSDFLW\� DYDLODELOLW\ RI DGHTXDWH UHVRXUFHV
LV FULWLFDO WR WKH HVWDEOLVKPHQW DQG ORQJ�WHUP PDLQWH�
QDQFH RI XUEDQ *,� &DYDGD� %RXFK� 5RJHUV� *UDFH� DQG
5REHUWVRQ ������ SRLQW RXW WKH GLIILFXOWLHV LQYROYHG LQ
VHFXULQJ VXFK UHVRXUFHV� DUJXLQJ WKDW JHQHUDOO\ SHR�
SOH DQG RUJDQLVDWLRQV WDNH VWHSV WR DOORFDWH UHVRXUFHV
ZKHQ WKH\ FDQ VHH YDOXH DFFUXLQJ WR WKHP� 7KHLU DUWL�
FOH GHVFULEHV D FDVH VWXG\ UHODWLQJ WR D ZRRGODQG LQ
%LUPLQJKDP� 8.� ZKHUH VWDNHKROGHUV FDPH WRJHWKHU

WR LGHQWLI\ YDOXH�JHQHUDWLQJ RSSRUWXQLWLHV IRU WKHLU
RZQ RUJDQLVDWLRQV ZLWKLQ WKH IUDPHZRUN RI D VRFLDO�
HQWHUSULVH EXVLQHVV PRGHO� 7KH DXWKRUV UHSRUW WKDW
ZKLOH VWDNHKROGHUV FDQ LGHQWLI\ RSSRUWXQLWLHV� OLPLWD�
WLRQV GXH WR FRPPXQLFDWLRQ� WLPH� DQGPHWKRGRORJ\ FDQ
FRQVWUDLQ WKH EXVLQHVV PRGHO� KLJKOLJKWLQJ WKH LPSRU�
WDQFH RI VRFLDO�HQWHUSULVH HQWUHSUHQHXUV DV FDWDO\VWV DQG
ORQJ�WHUP HQDEOHUV�

7KH IRXUWK DUWLFOH LQ WKLV WKHPDWLF LVVXH� E\ 0DWVOHU�
0LOOHU� DQG *URIIPDQ ������� OLNHZLVH HPSKDVLVHV WKH
VRFLDO� HFRORJLFDO� ILQDQFLDO� DQG SROLWLFDO FKDOOHQJHV
LQYROYHG LQ XUEDQ *, LPSOHPHQWDWLRQ� 7KH DXWKRUV GLV�
FXVV FRPSDUDWLYH FDVH VWXGLHV RI *, GHYHORSPHQW LQ
3RUWODQG DQG %DOWLPRUH� 86$� WKURXJK WKH OHQV RI DQ
LQWHJUDWLYH 6RFLDO� (FRORJLFDO DQG 7HFKQRORJLFDO 6\VWHPVড়
�6(76� DQDO\VLV� 7KH\ SRLQW RXW WKDW WKLV DSSURDFK FDQ
FRPSOHPHQW VWDQGDUG SODQQLQJ SURFHVVHV E\ VKHGGLQJ
OLJKW RQ SRWHQWLDO WUDGH�RIIV� 7KH 6(76 HFR�WHFKQRড় VSHF�
WUXP WKXV য়EHFRPHV D SODWIRUP WR H[SORUH WKH LQVWLWX�
WLRQDO NQRZOHGJH V\VWHP G\QDPLFV RI *, GHYHORSPHQWৠ
�0DWVOHU HW DO�� ����� S� ���� LGHQWLI\LQJ JDSV DQG SURPRW�
LQJ VROXWLRQV�

%XLOGLQJ FDSDFLW\ DURXQG SROLF\� SODQQLQJ� GHVLJQ�
DQG PDQDJHPHQW RI *, GHPDQGV KXPDQ DV ZHOO DV LQVWL�
WXWLRQDO DQG FDSLWDO UHVRXUFHV� 1RWLQJ WKDW SURIHVVLRQDO
ERGLHV KDYH KLJKOLJKWHG WKH QHHG IRU VSDWLDO SODQQHUV
WR XQGHUVWDQG DQG LPSOHPHQW XUEDQ *,� )UDQN� )O\QQ�
+DFNLQJ� DQG 6LOYHU ������ S� ��� DVN ZKDW NLQG RI VSH�
FLDOLVHG NQRZOHGJH SODQQHUV PD\ QHHG য়DQG PRUHRYHU
E\ ZKRP DQG KRZ *, NQRZOHGJH DQG FRPSHWHQFLHV PD\
EH FRQYH\HG"ৠ 7KH\ IRXQG WKDW WKH VWDWXV TXR UHOLHV
KHDYLO\ RQ FRQWLQXLQJ SURIHVVLRQDO HGXFDWLRQ DQG DG KRF
RSSRUWXQLWLHV LQ KLJKHU HGXFDWLRQ� OHDGLQJ WR D IUDJ�
PHQWHG NQRZOHGJH EDVH DQG OLPLWHG WKHRUHWLFDO IRXQ�
GDWLRQV� )UDQN HW DO� ������ S� ��� FRQFOXGH WKDW D য়V\V�
WHPDWLF LQFOXVLRQ RI JUHHQ LQIUDVWUXFWXUH NQRZOHGJHVৠ LQ
H[LVWLQJ SODQQLQJ FXUULFXOD LV QHFHVVDU\ WR IDFLOLWDWH HIIHF�
WLYH XUEDQ *, LPSOHPHQWDWLRQ�

'RLQJ OHVV EDGড় LV FOHDUO\ QHFHVVDU\� EXW FHUWDLQO\
QRW VXIILFLHQW IRU WKH WUDQVLWLRQ WR VXVWDLQDEOH XUEDQ�
LVP� 7KH ILQDO DUWLFOH LQ WKLV FROOHFWLRQ� E\ 7KRPSVRQ DQG
1HZPDQ ������� IRFXVHV RQ WKH FRQFHSW RI UHJHQHUDWLYH
FLWLHV� 6XFK FLWLHV� WKH\ H[SODLQ� UHO\ RQ HFR�HIILFLHQFLHV�
WKH FLUFXODU HFRQRP\� DQG QHW SRVLWLYH HQHUJ\ DQG ZDWHU
PDQDJHPHQW WR GHDO ZLWK LVVXHV VXFK DV FOLPDWH FKDQJH�
7KRPSVRQ DQG 1HZPDQ ������ DOVR UHIHUHQFH DQ
HFRORJLFDO DSSURDFK WR XUEDQ SODQQLQJ DQG GHVLJQ� 7KHLU
DUWLFOH DFNQRZOHGJHV WKH WHQVLRQV EHWZHHQ UHJHQHUDWLYH
�SUR�GHQVLW\ড়� DQG HFRORJLFDO �DQWL�GHQVLW\ড়� DSSURDFKHV
DQG IRFXVHV RQ KRZ FRPELQLQJ *, ZLWK ELRSKLOLF XUEDQ�
LVP FDQ KHOS WR UHFRQFLOH WKHVH SDUDGLJPV WR DFKLHYH
ERWK UHJHQHUDWLYH DQG HFRORJLFDO RXWFRPHV�

�� &RQFOXVLRQV

7KH RYHUDOO FRQFOXVLRQV IURP WKH DUWLFOHV IHDWXUHG LQ WKLV
WKHPDWLF LVVXH LV WKH RYHUULGLQJ DQG LQFUHDVLQJ LPSRU�
WDQFH RI JRRG TXDOLW\ *,� 7KH DUWLFOHV IHDWXUH UHVHDUFK
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XQGHUWDNHQ LQ WKH QRUWKHUQ DQG VRXWKHUQ KHPLVSKHUHVৗ
H�J�� (XURSH� $XVWUDOLD� DQG 1RUWK $PHULFDৗZKLFK LV WHV�
WDPHQW WR WKH JOREDO VLJQLILFDQFH RI WKH WRSLF� ,Q �����
KXPDQNLQG KDV H[SHULHQFHG WKH &RYLG��� SDQGHPLF�
ZLWK PRVW SHRSOH ZRUNLQJ IURP KRPH DQG UHVWULFWHG
IURP JRLQJ RXW IRU H[WHQGHG SHULRGV DQG OLPLWHG WR WUDY�
HOOLQJ RQO\ D IHZ NLORPHWUHV IURP KRPH� 7KLV VXEVWDQWLDO
FKDQJH RI OLIHVW\OH KDV LQFUHDVHG WKH LPSRUWDQFH� FRQ�
VFLRXVQHVV� DQG UHOHYDQFH RI *, JOREDOO\� 3HRSOH DUHPXFK
PRUH DZDUH RI ORFDO SDUNV DQG JUHHQ VSDFH DV SODFHV IRU
VDIH LQWHUDFWLRQ ZLWK QDWXUH DQG RWKHU SHRSOH� DOEHLW DW
D GLVWDQFH�

7KLV LVVXH LV WKHPHG DURXQG HYLGHQFH IRU HPEHGGLQJ
HFRORJ\ LQWR GHFLVLRQ�PDNLQJ� )RXU HVVHQWLDO VWDJHV DUH
UHFRJQL]HG� ZKLFK DUH WR FRQVHUYH� PDQDJH� HQKDQFH�
DQG FUHDWH �'DYLHV HW DO�� ������ 7KHUH DUH ILYH NH\ ZD\V
LQ ZKLFK ZH FDQ GHOLYHU WKHVH HVVHQWLDO VWDJHV� )LUVW� LQ
SROLF\ ZH VKRXOG SURWHFW� 3URWHFWLQJ H[LVWLQJ *,� SDUWLF�
XODUO\ XUEDQ WUHH FDQRS\� DYRLGV ORVVHV WKDW LQYDULDEO\
WDNHV \HDUV WR UHFRYHU� :HOO GUDIWHG SODQQLQJ SROLF\ LV
DQ HIIHFWLYH PHDQV RI SURWHFWLRQ� 6HFRQG� DQG DJDLQ
HPHUJLQJ IURP D SROLF\ IUDPHZRUN� LV WKH GHYHORSPHQW
DQG DGRSWLRQ RI WRROV VXFK DV 0HOERXUQHড়V *UHHQ )DFWRU
WRRO� 7KHVH WRROV SURYLGH D UREXVW DSSURDFK IRU VWDNH�
KROGHUV WR GHYHORS DQG DGRSW WUDQVSDUHQW EHQFKPDUNV�
)URP WKHVH EHQFKPDUNV� PDQDJHPHQW� HQKDQFHPHQW�
DQG FUHDWLRQ RI *, LV SRVVLEOH� 7KH WKLUG NH\ FRQFOXVLRQ
LV WKH QHHG WR YDOXH *,� DQG WR FRPPXQLFDWH DQG HGX�
FDWH WKH FRPPXQLW\ DERXW WKH YDULRXV VRFLDO� HFRQRPLF�
DQG HQYLURQPHQWDO YDOXHV RI *, DQG WKHLU UHVSHFWLYH EHQ�
HILWV� 7KH RXWFRPHV RI HGXFDWLRQ DQG FRPPXQLFDWLRQ
DUH LQFUHDVHG UHTXHVWV IRU *, DQG DSSUHFLDWLRQ RI LWV YDO�
XHV� 7KH IRXUWK FRQFOXVLRQ LV WKH YLWDO UROH RI SODQQHUV
DQG SURIHVVLRQDO ERGLHV LQ UDLVLQJ DZDUHQHVV� GHVLJQ�
LQJ DQG LPSOHPHQWLQJ SROLFLHV� DQG XSGDWLQJ DQG EURDG�
HQLQJ HGXFDWLRQ SURJUDPV WR UHIOHFW WKH YLWDO UROH RI
*, LQ VXVWDLQDEOH� OLYHDEOH� UHVLOLHQW XUEDQ GHYHORSPHQW�
7KURXJK WKHLU HIIRUWV LW ZLOO EH SRVVLEOH WR LQFUHDVH GHOLY�
HU\ RI *,� )LQDOO\� WKH FRQFHSW RI UHJHQHUDWLYH GHVLJQ LV
SRVLWHG� ZKHUHE\ *, LV D YLWDO LQJUHGLHQW WR GHOLYHU XUEDQ
GHYHORSPHQW ZLWK SRVLWLYH *, DQG LWV DVVRFLDWHG EHQH�
ILWV RI EHWWHU DLU TXDOLW\� LQFUHDVHG KDELWDW IRU ELRGLYHU�
VLW\� ELRSKLOLF HQJDJHPHQW RI KXPDQ SRSXODWLRQV� PRGHU�
DWLRQ RI WKH XUEDQ KHDW LVODQG� DWWHQXDWLRQ RI VWRUPZD�
WHU IORZ� DQG ZKHUH SODFHG QHDU RU RQ EXLOGLQJV� UHGXF�
WLRQV LQ HQHUJ\ XVHG LQ KHDWLQJ DQG FRROLQJ� ,Q VXPPDU\�
WKH DUWLFOHV SURYLGH DPSOH HYLGHQFH IRU HPEHGGLQJ HFRO�
RJ\ LQWR GHFLVLRQ�PDNLQJ WR GHOLYHU WKH LPSURYHG *,�ULFK
XUEDQ GHYHORSPHQWV ZKLFK DUH GHVSHUDWHO\ QHHGHG�

6R� ZKHUH WR LQ WKH IXWXUH" 7KH WHUP PHJDWUHQGVড়
KDV SURSDJDWHG WKURXJK ERWK WKH DFDGHPLF DQG SRS�
XODU OLWHUDWXUH VLQFH WKH SXEOLFDWLRQ RI -RKQ 1DLVELWWড়V
������ ERRN RI WKDW QDPH� ,W LV ZRUWK D EULHI H[FXUVLRQ
LQWR SRWHQWLDO PHJDWUHQGV DIIHFWLQJ XUEDQ *,� 6RPH RI
WKHVH DUH DGGUHVVHG LQ WKLV FROOHFWLRQ RI DUWLFOHV� VRPH
DUH QRW� &RURQDYLUXV KDV XQGHUVFRUHG WKH VDOXWRJHQLF
�$QWRQRYVN\� ����� IXQFWLRQ RI XUEDQ *,� LQ WHUPV RI ERWK
SK\VLFDO DQG PHQWDO KHDOWK� :KHWKHU FRQWULEXWLQJ WR

VWUHVV UHGXFWLRQ RU IDFLOLWDWLRQ RI DFWLYH WUDQVSRUW� UDSLG
XUEDQLVDWLRQ ZLOO HQVXUH WKLV DVSHFW FRQWLQXHV WR H[SDQG�
$QG DV RXU FLWLHV JURZ� WKH DEXQGDQW SRWHQWLDO RI XUEDQ
DJULFXOWXUH DV D *, W\SH LV EHFRPLQJ LQFUHDVLQJO\ HYLGHQW�
7KH ULVLQJ LPSRUWDQFH RI GLJLWDO WHFKQRORJLHV VXFK DV *,6�
UHPRWH VHQVLQJ� ELJ GDWD� DQG WKH LQWHUQHW RI WKLQJV DOORZ
XV WR FRQVHUYH� PDQDJH� HQKDQFH� DQG FUHDWH *, DQG
HYHU PRUH HIILFLHQWO\ DQG HIIHFWLYHO\ LQWHJUDWH LW LQWR RXU
XUEDQ KXPDQ KDELWDW� )XUWKHU� DV ZH JUDVS WKH FKDOOHQJH
RI GZLQGOLQJ QDWXUDO UHVRXUFHV DQG WKH QHHG IRU FLUFX�
ODULW\ WR UHSODFH OLQHDULW\ LQ HFRQRPLF PDQDJHPHQW� WKH
DSSOLFDWLRQ RI OLIH F\FOH WKLQNLQJ WR XUEDQ *,ৗVXSSRUWHG
E\ WKH DERYH GLJLWDO WHFKQRORJLHVৗZLOO XQGHUSLQ DSSOLFD�
WLRQ RI QHZ PHWKRGV WR HQDEOH WKH WUDQVLWLRQ IURP VXV�
WDLQDEOH WR UHJHQHUDWLYH SROLF\� SODQQLQJ� DQG SUDFWLFH�
/DVW EXW FHUWDLQO\ QRW OHDVW ZLOO EH WKH LQFUHDVLQJ UROH RI
*, LQ FRROLQJ RXU RYHUKHDWLQJ FLWLHV�

$FNQRZOHGJPHQWV

:H JUDWHIXOO\ DFNQRZOHGJH WKH KHOS DQG VXSSRUW RI WKH
8UEDQ 3ODQQLQJ HGLWRULDO VWDII LQ SUHSDULQJ WKLV WKHPDWLF
LVVXH�

&RQIOLFW RI ,QWHUHVWV

7KH DXWKRUV GHFODUH QR FRQIOLFW RI LQWHUHVWV�

5HIHUHQFHV

$QWRQRYVN\� $� ������� +HDOWK� VWUHVV DQG FRSLQJ� 6DQ
)UDQFLVFR� &$� -RVVH\�%DVV 3XEOLVKHUV�

%HDWOH\� 7� ������� %LRSKLOLF FLWLHV� ,QWHJUDWLQJ QDWXUH LQWR
XUEDQ GHVLJQ DQG SODQQLQJ� :DVKLQJWRQ� '&� ,VODQG
3UHVV�

%XVK� -�� $VKOH\� *�� )RVWHU� %�� 	 +DOO� *� ������� ,QWHJUDW�
LQJ JUHHQ LQIUDVWUXFWXUH LQWR XUEDQ SODQQLQJ� 'HYHO�
RSLQJ0HOERXUQHড়V JUHHQ IDFWRU WRRO�8UEDQ 3ODQQLQJ�
����� �����

&DYDGD� 0�� %RXFK� &�� 5RJHUV� &�� *UDFH� 0�� 	 5REHUW�
VRQ� $� ������� $ VRIW V\VWHPV PHWKRGRORJ\ IRU EXVL�
QHVV FUHDWLRQ� 7KH /RVW:RUOG DW 7\VHOH\� %LUPLQJKDP�
8UEDQ 3ODQQLQJ� ����� �����

'DYLHV� 3�� &RUNHU\� /�� 1LSSHUHVV� '�� %DUQHWW� *�� %LVKRS�
0�� +RFKXOL� '�� � � � :LONLQVRQ� 6� ������� 8UEDQ
HFRORJ\� 7KHRU\� SROLF\ DQG SUDFWLFH LQ 1HZ 6RXWK
:DOHV� $XVWUDOLD �8UEDQ HFRORJ\ UHQHZDO LQYHVWLJD�
WLRQ SURMHFW�� 6\GQH\� 1DWLRQDO *UHHQ ,QIUDVWUXFWXUH
1HWZRUN�

(UOZHLQ� 6�� 	 3DXOHLW� 6� ������� 7UDGH�RIIV EHWZHHQ
XUEDQ JUHHQ VSDFH DQG GHQVLILFDWLRQ� %DODQFLQJ
RXWGRRU WKHUPDO FRPIRUW� PRELOLW\� DQG KRXVLQJ
GHPDQG� 8UEDQ 3ODQQLQJ� ����� ����

)UDQN� $� ,�� )O\QQ� $�� +DFNLQJ� 1�� 	 6LOYHU� &� �������
0RUH WKDQ RSHQ VSDFH� 7KH FDVH IRU JUHHQ LQIUDVWUXF�
WXUH WHDFKLQJ LQ SODQQLQJ FXUULFXOD� 8UEDQ 3ODQQLQJ�
����� �����

0DKWWD� 5�� 0DKHQGUD� $�� 	 6HWR� .� &� ������� %XLOG�

8UEDQ 3ODQQLQJ� ����� 9ROXPH �� ,VVXH �� 3DJHV �� �



LQJ XS RU VSUHDGLQJ RXW" 7\SRORJLHV RI XUEDQ
JURZWK DFURVV ��� FLWLHV RI � PLOOLRQ�� (QYLURQPHQWDO
5HVHDUFK /HWWHUV� ������� �������

0DWVOHU� $� 0�� 0LOOHU� 7� 5�� 	 *URIIPDQ� 3� 0� �������
7KH HFR�WHFKQR VSHFWUXP� ([SORULQJ NQRZOHGJH V\V�
WHPVড় FKDOOHQJHV LQ JUHHQ LQIUDVWUXFWXUH PDQDJH�
PHQW� 8UEDQ 3ODQQLQJ� ����� �����

0LOOHQQLXP (FRV\VWHP $VVHVVPHQW� ������� (FRV\VWHPV
DQG KXPDQ ZHOO�EHLQJ� *HQHUDO V\QWKHVLV� :DVKLQJ�
WRQ� '&� ,VODQG 3UHVV� 5HWULHYHG IURP KWWSV���ZZZ�

PLOOHQQLXPDVVHVVPHQW�RUJ�GRFXPHQWV�GRFXPHQW�
����DVS[�SGI

0RXGRQ� $� 9� ������� 8UEDQPRUSKRORJ\ DV DQ HPHUJLQJ
LQWHUGLVFLSOLQDU\ ILHOG� 8UEDQ0RUSKRORJ\� ����� ����

1DLVELWW� -� �������0HJDWUHQGV� 7HQ QHZ GLUHFWLRQV WUDQV�
IRUPLQJ RXU OLYHV� 1HZ <RUN� 1<� :DUQHU�

7KRPSVRQ� *�� 	 1HZPDQ� 3� ������� *UHHQ LQIUDVWUXF�
WXUH DQG ELRSKLOLF XUEDQLVP DV WRROV IRU LQWHJUDWLQJ
UHVRXUFH HIILFLHQW DQG HFRORJLFDO FLWLHV� 8UEDQ 3ODQ�
QLQJ� ����� �����

$ERXW WKH $XWKRUV

3DXO 2VPRQG LV $VVRFLDWH 3URIHVVRU LQ WKH 816: 6FKRRO RI %XLOW (QYLURQPHQW� ZKLFK KH MRLQHG LQ ����
IROORZLQJ VHYHUDO \HDUV DV WKH 8QLYHUVLW\ড়V (QYLURQPHQW 0DQDJHU� 3UHYLRXVO\� KH ZRUNHG LQ HQYLURQ�
PHQWDO PDQDJHPHQW� ODQGVFDSH� DQG XUEDQ GHVLJQ� 3DXO KDV TXDOLILFDWLRQV LQ DSSOLHG VFLHQFH� HQYLURQ�
PHQWDO PDQDJHPHQW� DQG ODQGVFDSH GHVLJQ� +H LV D &HUWLILHG (QYLURQPHQWDO 3UDFWLWLRQHU� 5HJLVWHUHG
(QYLURQPHQWDO $XGLWRU� *UHHQ 6WDU $FFUHGLWHG 3URIHVVLRQDO� DQG )LWZHO $PEDVVDGRU�ড় +LV SXEOLFDWLRQV
LQFOXGH �� MRXUQDO DUWLFOHV� �� UHIHUHHG FRQIHUHQFH SDSHUV� QLQH ERRN FKDSWHUV DQG RQH ERRN�

6DUD :LONLQVRQ LV D &KDUWHUHG %XLOGLQJ 6XUYH\RU DQG $XVWUDOLDড়V ILUVW IHPDOH 3URIHVVRU RI 3URSHUW\�
+HU WUDQVGLVFLSOLQDU\ UHVHDUFK SURJUDP VLWV DW WKH LQWHUVHFWLRQ RI VXVWDLQDELOLW\� XUEDQ GHYHORSPHQW�
DQG WUDQVIRUPDWLRQ� ZLWK D IRFXV RQ JUHHQ FLWLHV DQG SUHSDULQJ XUEDQ HQYLURQPHQWV IRU FOLPDWH FKDQJH�
6DUDZRUNVZLWK DFDGHPLFV DQG LQGXVWU\ SDUWQHUV LQ HQJLQHHULQJ� VFLHQFH� KHDOWK� DQG EXVLQHVV� 6KH KDV
ZULWWHQ QLQH ERRNV� �� ERRN FKDSWHUV� �� UHVHDUFK UHSRUWV� �� UHIHUHHG MRXUQDO DQG ��� UHIHUHHG FRQ�
IHUHQFH SDSHUV� DQG HLJKW NH\QRWH SUHVHQWDWLRQV�

8UEDQ 3ODQQLQJ� ����� 9ROXPH �� ,VVXH �� 3DJHV �� �


