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$EVWUDFW

$OSLQH ODQGVFDSH DOZD\V KDV EHHQ DIIHFWHG E\ KXPDQ HFRQRPLF DFWLYLWLHV� 7UDIILF HFRQRP\� WRXULVP HFRQRP\ DQG
LQGXVWULDO VWUXFWXUH GRPLQDWHG E\ VPDOO DQG PHGLXP�VL]HG HQWHUSULVHV KDYH EHHQ WKH GULYHUV RI HFRQRP\ GHYHORSPHQW
DV ZHOO DV RI FKDQJHV LQ WKH DOSLQH ODQGVFDSH WKURXJKRXW WKH ODVW FHQWXU\� 7KHUH KDYH EHHQ WUHPHQGRXV LQIOXHQFHV RI

HFRQRPLF DFWLYLWLHV RQ VSHFLDO DUHDV EXW DOVR RQ WKH DOSLQH ODQGVFDSH LQ JHQHUDO�

)RU \HDUV� QXPHURXV UHJLRQV KDYH EHHQ VXEMHFWHG WR D VWURQJ VWUXFWXUDO FKDQJH� *OREDOLVDWLRQ OHDGV WR DQ DFFHOHUDWLRQ
RI WKLV VWUXFWXUDO FKDQJH� $OVR� JOREDOLVDWLRQ OHDGV WR D IDVW WUDQVLWLRQ RI FRPSDQLHV� EUDQFKHV DQG HFRQRPLHV� 7KH
UHJLRQV WU\ WR LQIOXHQFH WKH QHJDWLYH HIIHFWV RI WKLV VWUXFWXUDO FKDQJH LQ YDULRXV ZD\V� 7KH UHVXOWV RI WKHLU HIIRUWV DUH
YHU\ GLIIHUHQW� 6RPH UHJLRQV PDQDJH WR LPSURYH WKHLU HFRQRPLF VLWXDWLRQ ZKHUHDV RWKHUV JHW ZRUVH� ,W LV DQ RSHQ

TXHVWLRQ� ZKLFK VWUXFWXUDO DQG SURFHGXUDO IDFWRUV DUH UHVSRQVLEOH IRU WKHVH GLIIHUHQFHV�

6R� WKH TXHVWLRQ DULVHV KRZ UHJLRQV DUH JRLQJ WR RUJDQLVH DQG PDQDJH WKHLU VXVWDLQDEOH GHYHORSPHQW LQ WKH ORQJ UXQ�
7KHUHIRUH� DSSURSULDWH PDQDJHPHQW WRROV KDYH WR EH GHVLJQHG� ,I ZH NQHZ� ZKDW NLQG VWUDWHJLHV UHJLRQV VKRXOG DSSO\
DQG KRZ WKH\ VKRXOG FKDQJH WKHLU VWUDWHJLHV LQ WKH OLJKW RI WKH JURZLQJ LQIOXHQFH RI JOREDOLVDWLRQ� ZH FRXOG EH DEOH WR
GHYHORS WRROV IRU IXWXUH UHJLRQDO GHYHORSPHQW� WKDW FRXOG WDNH WKH GHPDQGV RI VXVWDLQDELOLW\ EHWWHU LQWR DFFRXQW�

7R JHW D IUDPHZRUN IRU WKLV SXUSRVH� WKH SDSHU LV GLYLGHG LQWR WKUHH PDLQ SDUWV� ILUVWO\� FRQVLGHUDWLRQV DUH PDGH RQ WKH

FRQFHSW RI VXVWDLQDEOH GHYHORSPHQW DQG LWV PHDQLQJ IRU WRXULVWLF UHJLRQV LQ WKH DOSLQH VSDFH� 6HFRQGO\� ZH ZLOO KDYH D
FORVHU ORRN RQ WKH VWDWH RI WKH DUW UHJDUGLQJ LQGLFDWRU V\VWHPV IRU VXVWDLQDEOH UHJLRQDO DQG WRXULVP GHYHORSPHQW� ,Q WKH
WKLUG VHFWLRQV ZH FRQFOXGH WKH SUHUHTXLVLWHV ZH ILQG IRU WKH GHYHORSPHQW RI D WRROER[ IRU UHJLRQV� WR PRQLWRU DQG
PDQDJH WKHLU RZQ UHJLRQDO DQG WRXULVP GHYHORSPHQW WUDFNLQJ WRZDUGV VXVWDLQDELOLW\�

.(<:25'6� 6XVWDLQDEOH UHJLRQDO GHYHORSPHQW� VXVWDLQDEOH WRXULVP GHYHORSPHQW� WRXULVP� PRQLWRULQJ� LQGLFDWRU

V\VWHP� UHJLRQDO JRYHUQDQFH

� ,QWURGXFWLRQ

6HOI�VXVWDLQLQJ HFRORJLHV� VRFLHWLHV DQG HFRQRPLHV LQ WKH DOSLQH UHJLRQV DUH HVVHQWLDO IRU FXOWXUDO DQG ODQGVFDSH

SUHVHUYDWLRQ DV ZHOO DV RQJRLQJ GHYHORSPHQW� 3DUWLFXODU DWWHQWLRQ PXVW EH SDLG KHUH WR UHJLRQDO HFRQRP\

GHYHORSPHQW DQG WKH UROH RI WRXULVP� ,Q PDQ\ DOSLQH UHJLRQV WRXULVP LV D YHU\ LPSRUWDQW IDFWRU WR WKH ORFDO
SHRSOH DQG ORFDO HFRQRPLHV� DQG PD\ HYHQ EH WKH RQO\ VRXUFH RI SULPDU\ LQFRPH IURP RXWVLGH WKH UHJLRQ�

,W FDQ EH DVVXPHG WKDW WKH LPSRUWDQFH RI WRXULVP IRU HFRQRPLF GHYHORSPHQW LQ WKH DOSLQH UHJLRQV ZLOO

LQFUHDVH IXUWKHU LQ IXWXUH�

$V VKRZQ E\ GHYHORSPHQWV VR IDU� PDVV WRXULVP DQG WKH DVVRFLDWHG LQIUDVWUXFWXUHV SURIRXQGO\ LQIOXHQFH

WKH DOSLQH HQYLURQPHQW DQG ODQGVFDSH� 7KLV FDQ DIIHFW VHULRXVO\ QDWXUDO FDSLWDO UHVRXUFHV LQ VXFK UHJLRQV� QRW RQO\
WKH HFRORJ\ LWVHOI� EXW DOVR WKH ORFDO FXOWXUH DQG VRFLDO VWUXFWXUHV�


 ,QVWLWXWH IRU 3XEOLF 6HUYLFHV DQG 7RXULVP �,'7�+6*�� 8QLYHUVLW\ RI 6W� *DOOHQ� 9DUQE�HOVWUDVVH ��� &+�����

6W� *DOOHQ� 6ZLW]HUODQG� H�PDLO� NODXV�GLHWHU�VFKQHOO#XQLVJ�FK� URODQG�VFKHUHU#XQLVJ�FK�
WKRPDV�ELHJHU#XQLVJ�FK�

� 5�WWHU�3DUWQHU� FRQFHUWJURXS� :HLQJDUWHQVWUDVVH �� &+����� 5�VFKOLNRQ� 6ZLW]HUODQG� H�PDLO�

DGULDQ#UXHWWHU�FK� KHLQ]#UXHWWHU�FK



0DQDJLQJ DQG PRQLWRULQJ VXVWDLQDEOH UHJLRQDO GHYHORSPHQW LQ DOSLQH UHJLRQV �

,Q PDQ\ FDVHV� WRXULVP LV QRQ�VXVWDLQDEOH LQ WKLV FRQQHFWLRQ� EHFDXVH QDWXUDO DQG VRFLDO FDSLWDO UHVRXUFHV DUH

RIWHQ GHSOHWHG PRUH UDSLGO\ WKDQ WKH UDWH RI HFRQRPLF JDLQ WKURXJK WRXULVP ² HLWKHU E\ LQGLYLGXDO

FRPSDQLHV RU WKH UHJLRQ DV D ZKROH� 7KH EDVLF TXHVWLRQ UDLVHG LQ WKLV SDSHU LV WKHUHIRUH�

�+RZ FDQ VXVWDLQDEOH WRXULVP ² FRQWULEXWLQJ WR VXVWDLQDEOH UHJLRQDO RU ORFDO GHYHORSPHQW ² EH DWWDLQHG LQ WKH DOSLQH
UHJLRQV� $QG KRZ FDQ WKLV SURFHVV EH LQLWLDWHG� PRQLWRUHG DQG PDQDJHG"�

7KH IROORZLQJ UHVHDUFK DVSHFWV DULVH WKHUHE\�

0RQLWRULQJ FRQFHSW� +RZ FDQ VXVWDLQDEOH WRXULVP LQ WKH DOSLQH UHJLRQV EH PRQLWRUHG" +RZ FDQ WKH

UHOHYDQW WDUJHWV DQG FULWHULD EH GHILQHG" $QG KRZ FDQ WKH UHVSHFWLYH LQGLFDWRU V\VWHPV EH SXW WRJHWKHU IURP

WKH VWDWLF DQG G\QDPLF SRLQWV RI YLHZ"

7RXULVP DQG UHJLRQDO GHYHORSPHQW� +RZ KDYH WKH DOSLQH UHJLRQV GHYHORSHG VR IDU HFRQRPLFDOO\�

HFRORJLFDOO\� VRFLR�FXOWXUDOO\ DQG LQVWLWXWLRQDOO\" :KDW UROH GRHV WRXULVP SOD\ WKHUHE\ ZLWKLQ WKH UHJLRQDO

SURGXFWLRQ DQG LQQRYDWLRQ V\VWHPV DV ZHOO DV RXWZDUGO\" :KDW GLIIHUHQFHV H[LVW LQ WKLV FRQQHFWLRQ EHWZHHQ

YDULRXV W\SHV RI UHJLRQ DQG IRUPV RI WRXULVP"

2SHUDWLRQDOLVLQJ DQG DVVHVVPHQW RI VXVWDLQDEOH WRXULVP� +RZ KDYH WRXULVP UHJLRQV GHYHORSHG IURP

WKH VXVWDLQDELOLW\ SRLQW RI YLHZ" 7R ZKDW H[WHQW KDV HFRQRPLF FDSLWDO EHHQ JHQHUDWHG" :KDW LV WKH UHODWLRQ

EHWZHHQ VXFK JDLQ RU ORVV DQG FKDQJHV LQ RWKHU VXVWDLQDELOLW\ DVSHFWV �QDWXUDO DQG VRFLDO�" ,Q ZKLFK DUHDV GR

FRPSOHPHQWDU\ GHYHORSPHQW SURFHVVHV H[LVW� DQG ZKHUH DUH WKH PDLQ FRQIOLFWV"

(FRORJLFDO UHVWULFWLRQV DQG FULWLFDO ORDGV� 7R ZKDW H[WHQW DUH QHJDWLYH HFRORJLFDO FKDQJHV H[SHULHQFHG�

SDUWLFXODUO\ ODQGVFDSH FKDQJHV� +RZ DUH WKH\ DVVHVVHG� DQG DW ZKDW SRLQW GR WKH\ OHDG WR D GHFOLQH LQ

WRXULVP �GD\ YLVLWRUV DQG RYHUQLJKW VWD\V�"

(YDOXDWLRQ RI PHDVXUHV DQG GHFLVLRQ�PDNLQJ SURFHVVHV�:KLFK SROLWLFDO PHDVXUHV DQG HQWUHSUHQHXULDO
GHFLVLRQV ZHUH WDNHQ LQ WKH SDVW IRU FRQWUROOLQJ UHJLRQDO WRXULVP DQG GHYHORSPHQW" :KDW HIIHFWV GLG VXFK

PHDVXUHV KDYH RQ VXVWDLQDELOLW\"

0DQDJHPHQW DQG FRQWURO SURFHVVHV� :KDW DUH WKH LQWHUUHODWLRQVKLSV EHWZHHQ FRQGLWLRQV� PHDVXUHV DQG

GHYHORSPHQWV" :KLFK VWUDWHJLHV DQG LPSOHPHQWDWLRQ PHDVXUHV KDYH SURYHG PRVW VXFFHVVIXO IRU GLIIHUHQW

NLQGV RI UHJLRQ" +RZ PXVW UHJLRQDO DQG WRXULVWLF GHYHORSPHQW DQG OHDUQLQJ SURFHVVHV EH VWUXFWXUHG WR

SURPRWH VXVWDLQDEOH GHYHORSPHQW"

7R FOHDU XS DQ H[SODQDWLRQ RUGHU IRU WKHVH UHVHDUFK TXHVWLRQV� ZH ILUVW VKDOO KDYH D ORRN RQ WKH PHDQLQJ RI
WKH VXVWDLQDELOLW\ FRQFHSW LQ WKH IUDPHZRUN RI WRXULVWLF UHJLRQV LQ WKH DOSLQH VSDFH �PRGXOH ��� 7KHQ ZH

UHDVVHPEOH WKH VWDWH RI WKH DUW FRQFHUQLQJ PRQLWRULQJ DQG LQGLFDWRU V\VWHPV IRU VXVWDLQDEOH UHJLRQDO DQG

WRXULVP GHYHORSPHQW �PRGXOH ��� $W ODVW� ZH VKDOO GHILQH WKH SUHUHTXLVLWHV IRU DQ DFWLYH UHJLRQ WR PDQDJH

DQG PRQLWRU LWV RZQ GHYHORSPHQW WRZDUGV VXVWDLQDELOLW\ DQG RXWOLQH D VHW RI WRROV WR EH XVHG IRU WKLV

SXUSRVH�

� 6XVWDLQDEOH 'HYHORSPHQW DQG 7RXULVP

��� 7KH EDFNJURXQG RI WKH GLVFXVVLRQ

6LQFH WKH SXEOLFDWLRQ RI WKH %UXQGWODQG UHSRUW �:&(' ����� DQG WKH 81 FRQIHUHQFH RQ HQYLURQPHQW DQG

GHYHORSPHQW ���� LQ 5LR GH -DQHLUR� WKHUH KDYH EHHQ FRXQWOHVV DWWHPSWV WR JHQHUDOL]H DQG LPSOHPHQW WKH

FRQFHSW RI D VXVWDLQDEOH GHYHORSPHQW DW D UHJLRQDO RU PXQLFLSDO OHYHO �.HDWLQJ �������

$ JHQHUDOO\ DFFHSWHG GHILQLWLRQ LQ WKH SROLWLFDO DUHD LV IRXQG LQ WKH 
%UXQGWODQG UHSRUW
� 6XVWDLQDEOH

GHYHORSPHQW LV GHILQHG DV D GHYHORSPHQW ZKLFK PDNHV LW SRVVLEOH IRU WKH SHRSOH OLYLQJ WRGD\ WR VDWLVI\ WKHLU QHHGV ZLWKRXW
GHURJDWLQJ WKH SRVVLELOLWLHV IRU GHYHORSPHQW RI IXWXUH JHQHUDWLRQV �:&(' ������ $V D ORZHVW FRPPRQ GHQRPLQDWRU

WKLV GHILQLWLRQ LV KRZHYHU YHU\ KDUG WR UHDOLVH� %XW LQ HYHU\ UHVSHFW� WKHUH LV VFRSH RI WKH GHFLVLRQ ZKLFK

QHHGV DUH WKH PRVW LPSRUWDQW RQHV DQG ZKLFK GHYHORSPHQWV OLPLW WKH FKDQFHV RI WKH IXWXUH JHQHUDWLRQ�

� )RU V\QRSVLV RI YDULRXV GHILQLWLRQV RI ÅVXVWDLQDELOLW\´ VHH 3HDUFH HW DO� ������� 6WHQKRO] ������ RU :DFNHUQDJHO�

5HHV ������



0DQDJLQJ DQG PRQLWRULQJ VXVWDLQDEOH UHJLRQDO GHYHORSPHQW LQ DOSLQH UHJLRQV �

$W WKH VDPH WLPH VKRZV WKLV QRQFRPPLWWDOLVP FOHDUO\ WKH FKDUP RI WKH WHUP VXVWDLQDELOLW\� 7KLV LV ZK\ LW LV

XVHG PRUH DQG PRUH DQG WKHUH LV D ULVN WKDW LW ZLOO EHFRPH D SODVWLF ZRUG� ,W LV XVHG E\ QXPHURXV DFWRUV LQ

YDULRXV FRQWH[WV ZLWK PRVW GLIIHUHQW FRQWHQWV �1LQFN ����� DFFRUGLQJ WR WKH *HUPDQLVW 3|UNVHQ��

,Q SULQFLSOH� \RX FDQ VD\ WKDW LQ YDULRXV VFLHQWLILFDO� SROLWLFDO DQG VRFLDO GHEDWHV WKHUH LV RQ WKH EDVLV RI WKH

%UXQGWODQG GHILQLWLRQ� PRUH D OHVV D FRPPRQ VHQVH� FRQFHUQLQJ WKH WHUP RI VXVWDLQDEOH GHYHORSPHQW ZLWK
UHJDUG WR WH[WXDO DQG VWUDWHJLFDO DOLJQPHQW� �5RVVL 	 %HUZHUW ������ 7KH VXVWDLQDEOH GHYHORSPHQW LV XVXDOO\

UHJDUGHG DV D WKUHH ODQH V\VWHP RI REMHFWLYHV� ZKLFK LQWHJUDWHV WKH HFRQRPLF� HFRORJLFDO DQG VRFLDO

GLPHQVLRQ RI WKH GHYHORSPHQW�

7KH FRPSOH[ SUHWHQVH DQG WKH YDULHW\ RI SRVVLEOH FULWHULD UHVXOW LQ WKH LPSOHPHQWDWLRQ RI WKH LGHD RI

VXVWDLQDEOH GHYHORSPHQW LQ D PXOWLWXGH RI FRPSHWLQJ V\VWHPV RI REMHFWLYHV� 7KH FOHDU QRQFRPPLWWDOLVP RI

WKH %UXQGWODQG�GHILQLWLRQ GHYHORSV WR D VPRUJDVERUG RI VWUDWHJLHV� 3RWHQWLDO FRQIOLFW RI JRDOV RXWFURS

EHWZHHQ HFRORJLFDO VXVWDLQDELOLW\� HFRQRPLF GHYHORSPHQW DQG VRFLDO VWUXFWXUDO FKDQJH� ,W LV REYLRXV� WKDW

WKHUH LV QR LPSDUWLDO ULJKW VWUDWHJ\ RI VXVWDLQDEOH GHYHORSPHQW� �6]HUHQ\ ����D�� $ ZD\ RXW RI WKLV GLOHPPD
LV WKH UHYHUVDO RI WKH YLHZ� <RX FDQ QRW GHULYH WKH REMHFWLYHV RI D VXVWDLQDEOH GHYHORSPHQW GLUHFWO\ DQG WRS

GRZQ IURP WKH GHILQLWLRQ EXW WKH\ KDYH WR EH DGDSWHG WR HYHU\ VLQJOH FDVH ZLWK LWV RZQ VLWXDWLRQ DQG

SUREOHPV �7KLHUVWHLQ 	 :DOVHU ������

6HYHUDO DXWKRUV KDYH D VWULFWO\ GLIIHUHQW DSSURDFK WR WKH WRSLF RI WKH VXVWDLQDEOH GHYHORSPHQW� 7KH\ WKLQN

WKH FRQFHSW RI D VXVWDLQDEOH GHYHORSPHQW LV HTXLYDOHQW WR D ZLGHVSUHDG UHJXODWLYH LGHD DFFRUGLQJ WR .DQW

�+RPDQ ����� VLPLODU WR WKH LGHDV RI KHDOWK� MXVWLFH� OLEHUW\ DQG EHDXW\�

7KLV LGHD GRHV QRW VXSSRUW SULPDULO\ WKH GLIIHUHQFH RI VXVWDLQDEOH DQG QRQ�VXVWDLQDEOH GHYHORSPHQWV�

DFWLYLWLHV� SURGXFWV RU VHUYLFHV� ,WV PDLQ IRFXV LV RQ WKH LQWHQVLW\ RI VXVWDLQDELOLW\� 6XVWDLQDEOH GHYHORSPHQW
LV UHJDUGHG DV DQ RSHQ SURFHVV RI VHDUFKLQJ� OHDUQLQJ DQG FUHDWLQJ �0LQVFK HW DO� ����� ���� ZKLFK LV EDVHG

RQ WKH LGHD RI HTXLW\� $FFRUGLQJ WR 7KLHUVWHLQ 	 :DOVHU ������ WKLV SURFHVV LV FKDUDFWHULVHG E\ D GXDO

VWUDWHJ\� RQ WKH RQH KDQG� VXVWDLQDEOH GHYHORSPHQW UHSUHVHQWV D ORQJ�WHUP OHDUQLQJ SURFHVV HQGRZLQJ WKH

VHQVHV� 2Q WKH RWKHU KDQG� LW UHTXLUHV FRQFUHWH PHDVXUHV DQG SURMHFWV DQG VWURQJ FRPPLWPHQWV LQ WKH

HYHU\ GD\ OLIH DQG EXVLQHVV�

7KHUHIRUH� GRHV WKH UHDOLVDWLRQ RI WKH FRQFHSW� VR WR VD\ WKH PDQDJHPHQW RI D VXVWDLQDEOH GHYHORSPHQW�

UHTXLUH VSHFLILF SURFHGXUDO HOHPHQWV ZLWKLQ WKH VFRSH RI GHFLVLRQ V\VWHPV DQG RUJDQLVDWLRQDO VWUXFWXUHV�

$PRQJ WKHVH WKHUH DUH YDULRXV SURFHVV IHDWXUHV H�J� WKH DEUHDVW RI GLIIHUHQW FRXUVH RI DFWLRQV DQG SUREOHP
VROYLQJ VWUXFWXUHV �GLYHUVLW\ DQG V\VWHP GLYHUVLW\�� SDUWLFLSDWLRQ� WKH FRRSHUDWLRQ LQ QHWZRUNV DQG WKH LGHD

RI VXEVLGLDULW\� �7KLHUVWHLQ 	 :DOVHU ������

7KH FRQWLQXRXV HYDOXDWLRQ RI WKH LPSOHPHQWDWLRQ SURFHVV EHFRPHV PRUH LPSRUWDQW LI WKH SURFHVV FRPHV

WR WKH FHQWUH� ZKLFK LV RULHQWDWHG RQ UDWKHU JHQHUDO DQG QRUPDWLYH REMHFWLYHV� 6XFK DQ HYDOXDWLRQ

VXSSOHPHQWV WKH LQGLFDWRUV� ZKLFK VHUYH WKH PRQLWRULQJ RI WKH SURJUHVV RI D UHJLRQ RQWR WKH ZD\ RI

VXVWDLQDEOH GHYHORSPHQW �6FKXEHUW HW DO� ������

��� 7KH 'LPHQVLRQV RI VXVWDLQDELOLW\

7KH HFRORJLFDO YLHZ� LQ PRVW FDVHV ZLWK D IRFXV RQ QDWXUDO VFLHQFH� HPSKDVLV WKH SUHVHUYDWLRQ DQG
LQWDFWQHVV RI HFRORJLFDO V\VWHPV DQG WKHLU DELOLW\ IRU IXUWKHU DGYDQFHPHQW DQG VHOI�RUJDQLVDWLRQ� ,Q WKH

IRUHJURXQG WKHUH DUH FULWHULD OLNH WKH HFRORJLFDO FDUU\LQJ FDSDFLW\ �HFRORJLFDO IRRWSULQW�� RU WKH EXIIHU

FDSDFLW\ DQG WKH DGDSWDELOLW\ RI HFR�V\VWHPV �FI� 0XQQ ������ )URP WKLV YLHZ \RX FDQ GHULYH WKH SDUDGLJP

RI D �VWURQJ VXVWDLQDELOLW\��� ZKLFK VD\V WKDW D UHGXFWLRQ RI QDWXUDO DVVHWV LV QRW FRPSDWLEOH ZLWK D VXVWDLQDEOH

GHYHORSPHQW� 7KLV PHDQV� WKDW QRQ�UHQHZDEOH UHVRXUFHV VKRXOG QRW EH XVHG DW DOO LI SRVVLEOH� :KHUHDV WKH

FRQVXPSWLRQ RI UHQHZDEOH UHVRXUFHV VKRXOG QRW H[FHHG WKH UHJHQHUDWLRQ RI WKH UHVRXUFHV LQ WKH VDPH

WLPHIUDPH� $ VRFLHW\ SHUIRUPV LQ D VXVWDLQDEOH ZD\ LI WKH QDWXUDO DVVHWV GR QHLWKHU GHFOLQH LQ TXDQWLW\ QRU
TXDOLW\ DOWKRXJK WKHUH LV JURZWK RU GHYHORSPHQW �FI� 5HQQLQJV 	 +RPH\HU ����� 0LQVFK ����� 3HDUFH 	

7XUQHU ������

7KH HFRQRPLF YLHZ KRZHYHU� DUJXHV ZLWK WKH SDUDGLJP RI D �ZHDN VXVWDLQDELOLW\�� $OO HFRQRPLF DFWLYLWLHV

�SURGXFWLRQ� FRQVXPSWLRQ� HFRQRPLF JURZWK� HWF� DUH EDVHG RQ WKH VXEVWLWXWLRQ RI QDWXUDO DVVHWV E\

� 9JO� :DFNHUQDJHO� 5HHV ������

� )RU WKH GLVWLQFWLRQ RI VWURQJ DQG ZHDN VXVWDLQDELOLW\ FI� IRU LQWHUQDWLRQDO GLVFXVVLRQV� 'DO\ ���� RU 9LFWRU�

+DQQD� .XEXUVL ����� IRU WKH GLVFXVVLRQ LQ *HUPDQ� 5HQQLQJV�+RKPH\HU ����� +HGLJHU ����� IRU WRXULVP�
0�OOHU �����



0DQDJLQJ DQG PRQLWRULQJ VXVWDLQDEOH UHJLRQDO GHYHORSPHQW LQ DOSLQH UHJLRQV �

HFRQRPLF DVVHWV� ,Q D SURGXFWLRQ SURFHVV QDWXUDO UHVRXUFHV DUH EHLQJ WUDQVIRUPHG LQWR UHVRXUFHV FUHDWHG

E\ KXPDQV� )RU WKH OLYLQJ VWDQGDUG ERWK DUH RI LPSRUWDQFH� WKH QDWXUDO DVVHWV DQG WKH FUHDWHG FDSLWDO VWRFN�

7KH FDSLWDO VWRFN FDQ ² GR QRW KDYH WR ² HQKDQFH WKH EHQHILWV IRU WRGD\·V DQG IXWXUH JHQHUDWLRQV� %RWK WKH

QDWXUDO DQG WKH FUHDWHG FDSLWDO VWRFN FRQWULEXWH WR WKH ZHOIDUH DQG TXDOLW\ RI OLIH� 6XSSRUWHU RI D ´ZHDN

VXVWDLQDELOLW\µ DUJXH LQ D VWHUQ DQWKURSRFHQWULF SHUVSHFWLYH� ,W VD\V� WKDW D VRFLHW\ DOZD\V SHUIRUPV LQ D

VXVWDLQDEOH ZD\ LI WKH WRWDO FDSLWDO VWRFN GRHV QRW GHFUHDVH RYHU WKH \HDUV�� (FRQRPLF DQG HFRORJLFDO

TXHVWLRQV DUH VXSSOHPHQWHG LQ WKH FRQFHSW RI VXVWDLQDELOLW\ WKDQNV WR DQ H[SOLFLW VRFLDO DQJOH� ,W LQFOXGHV RQ

WKH RQH KDQG WKH PDWHULDO GLVWULEXWLRQ MXVWLFH� $SDUW IURP IXOILOPHQW RI VXEVLVWHQFH OHYHO LW KDV WKH DFFHVV

WR VRFLDO UHVRXUFHV DV HGXFDWLRQ� KHDOWK DQG VHFXULW\� HWF� �FI� 7KLHUVWHLQ 	 :DOVHU ������ 2Q WKH RWKHU KDQG

WKH VRFLDO GLPHQVLRQ KDV SRVVLELOLWLHV RI SDUWLFLSDWLRQ DQG GHYHORSPHQW ZKLFK FDQ EH VXPPDULVHG ZLWK WKH

FDWFKZRUG ´HPSRZHUPHQWµ� $IWHU DOO� DGGUHVVHV WKH VRFLDO GLPHQVLRQ WKH SRSXODWLRQ·V LGHQWLW\ ZLWK WKHLU

FXOWXUH DQG WKHLU OLYLQJ VSDFH�

��� 7KH REMHFWLYHV RI 6XVWDLQDEOH 5HJLRQDO 'HYHORSPHQW

7KH SUHVHQWDWLRQ RI VXVWDLQDEOH UHJLRQDO GHYHORSPHQW FRPSULVHV WKH VSDWLDO GLPHQVLRQ H[SOLFLWO\ LQWR WKH

DSSURDFK� ,Q VFLHQWLILF DQG SROLWLFDO VRFLDO GLVFXVVLRQV WKHUH DUH WKH GLIIHUHQW FRQFHSWV ZLWK OLQNHG SROLF\

IRUPXODWLRQV� 7KHUH LV QR JHQHUDO GHILQLWLRQ RI VXVWDLQDEOH UHJLRQDO GHYHORSPHQW ZLWK UHVXOWLQJ REMHFWLYHV

DQG FRQFUHWH DFWLRQ OHYHOV� $V ZHOO LQ WKLV FDVH WKH YDULRXV GLPHQVLRQV RI VXVWDLQDELOLW\ DUH DVVHVVHG

GLIIHUHQWO\ �%DXPJDUWQHU 	 5|KUHU ������

5HJLRQDO VXVWDLQDELOLW\ FDQ EH VSHFLILHG DV D VWHDG\ PDLQWHQDQFH RI UHDO�DVVHW YDOXHV RI HFRORJLFDO VRFLDO DQG

HFRQRPLF SUHUHTXLVLWH RI SURGXFWLRQ DQG UHSURGXFWLRQ� 7KH SHUPDQHQW RSHUDWLYHQHVV LPSOLHV WKH
VDIHJXDUGLQJ RI SRWHQWLDOV RI GHYHORSPHQW IRU IXUWKHU JHQHUDWLRQV LQ ERWK UHVSHFWV� HFRORJLFDO DQG

HFRQRPLF�VRFLDO� 7KLV LV OLQNHG ZLWK WKH EHVW SRVVLEOH XVH RI UHJLRQ LQWHUQDO DQG UHJLRQ H[WHUQDO UHVRXUFHV

�/XFDV ����� 6]HUHQ\L ������

1HYHUWKHOHVV� UHJLRQV DUH QRW FORVHG V\VWHPV� 7KH\ DUH HYHQ PRUH RSHQ WKDQ QDWLRQDO VWDWHV IRU WKH WUDGH

RI JRRGV DQG VHUYLFHV� PLJUDWLRQ PRYHPHQWV DQG LPPDWHULDO LQIOXHQFHV RI DOO NLQGV� 2QO\ ZLWK FORVH

OLQNDJHV DQG QRW RQ DQ DXWRQRPRXV GHYHORSPHQW SDWK� UHJLRQV FDQ GHYHORS LQ D VXFFHVVIXO ZD\� +DEHU ������

HYHQ WDONV DERXW WKH ´LPSUDFWLFDOLW\µ RI D VXVWDLQDEOH UHJLRQDO GHYHORSPHQW� 7KH PDUNHW DQG QRQ�PDUNHW

WUDGH�RII SURFHVVHV DV LPSDFW FRKHUHQFH KDYH WR EH WDNHQ LQWR FRQVLGHUDWLRQ IRU ERWK� DW WKH GHYHORSPHQW
RI REMHFWLYHV DQG FRQFHSWV DQG DW WKH PRQLWRULQJ DQG PDQDJHPHQW SURFHVVHV� 7KLV LV ZK\ VXVWDLQDEOH

UHJLRQDO GHYHORSPHQW PXVW EH ORRNHG DW LQ WKH DUHD RI FRQIOLFW EHWZHHQ IXQFWLRQ VSDWLDO MRE VKDULQJ�

UHJLRQDOLVDWLRQ� JOREDOLVDWLRQ DQG WKH UHJLRQDO FRPSHWLWLRQ�

7KXV� VWUDWHJLHV RI VXVWDLQDEOH UHJLRQDO GHYHORSPHQW DUH LQIOXHQFHG E\ H[RJHQRXV DQG HQGRJHQRXV HIIHFW IDFWRUV�
,Q UHFRJQLWLRQ WR WKHVH FORVH OLQNDJH UHODWLRQV� WKH LQWHUUHJLRQDO MXVWLFH HYHQ IRUPV DQ HVVHQWLDO EDVLV RI WKH

GLVFXVVLRQ WR D VXVWDLQDEOH GHYHORSPHQW� $V D UHVXOW RI WKLV� LW KDV D UHVSHFWLYH VLJQLILFDQFH LQ WKH DJHQGD ��

RI 5LR GH -DQHLUR DQG WKH UHVROXWLRQV IRU WKH 5LR VXFFHVVLRQ FRQIHUHQFH�

5HJDUGOHVV RI DOO SUREOHPV RI D SROLWLFDO� QDWXUDO ODQGVFDSHV RU IXQFWLRQDO MXVWLILHG ERUGHU UHODWLRQV� UHJLRQV
DUH RIWHQ GHILQHG LQ D VWDWLF YLHZ DV LQGHSHQGHQW �HFRQRPLF� XQLWV� (FRQRPLVWV GHULYH WKH JUDGH RI

VXVWDLQDELOLW\ RI D UHJLRQ IURP WKH FDSDELOLW\ WR JHQHUDWH VXIILFLHQW DGGHG YDOXH� $ VWDWLF PRGHO FDOFXODWHV

WKH HFRQRPLF YDOXH RI UHJLRQDO UHVRXUFHV OLNH ZRUNIRUFH� SURSHUW\ DQG FDSLWDO IURP WKH GLVFRXQWHG IXUWKHU QHW
DGGHG YDOXH RI WKH UHJLRQ� 7KLV YLHZ LQFOXGHV ERWK WKH LQWHQVLW\ DQG SHUPDQHQFH RI UHJLRQDO JHQHUDWHG DGGHG

YDOXH� 7KH G\QDPLF PRGHO RI VXVWDLQDEOH UHJLRQDO GHYHORSPHQW KRZHYHU� HPSKDVLV WKH UHJLRQDO LQQRYDWLRQ

DELOLW\ DQG WKH FDSDELOLW\ RI D UHJLRQ WR OHDUQ DQG WR UHDFW IOH[LEO\ WR QHZ FKDOOHQJHV �FI� 7KLHUVWHLQ HW DO�

������� $V ZHOO WRXULVP� ZKLFK UHSUHVHQWV WKH PD\RU SLOODU RI WKH HFRQRP\ LQ QXPHURXV DOSLQH UHJLRQV� LV

LQFOXGHG LQWR D UHJLRQDO SURGXFWLRQ� DQ LQQRYDWLRQ V\VWHP� ,Q D G\QDPLFDO ZD\ WKH LQWHUDFWLRQ DQG
QHWZRUNLQJ RI WKH DFWRUV �LQWHU�DQG LQWUD UHJLRQDOO\� SURPRWHV WKH OHDUQLQJ DQG LQQRYDWLRQ DSWLWXGH �+RW]�

+DUW� %HUZHUW HW DO� ����� 2(&' ������

� &RUUHVSRQGLQJ WR WKLV SDUDGLJP� WKH HFRQRPLF FDSLWDO VWRFN LV LQ WKH FHQWUH RI WKH HFRQRPLF WHUP RQ

VXVWDLQDELOLW\� ,Q WKH VLQJOH HQWHUSULVH� HFRQRPLF FDSLWDO FDQ EH PHDVXUHG E\ LWV FDSDELOLW\ WR JHQHUDWH IXUWKHU
IUHH FDVK IORZV �L�H� IUHH UHVRXUFHV H[FHHGLQJ WKH UHSODFHPHQW GHPDQG� DQG WKHUHIRUH VFRSH IRU WKH QH[W
JHQHUDWLRQV� 7KLV LV ZK\ QRZDGD\V PRVW DXWKRUV FDOFXODWH WKH FRUSRUDWH YDOXH RQ WKH EDVLV RI IXUWKHU
GLVFRXQWHG IUHH FDVK IORZV �FI� &RSHODQG HW DO� ����� IRU WRXULVP� %HUQHW 	 %LHJHU ������ 7KH DGGHG YDOXH LV
QHW� WKLV PHDQV DIWHU GHGXFWLRQ RI GHSUHFLDWLRQ� ZKLFK LV HVVHQWLDO IRU WKH PDLQWHQDQFH RI WKH FDSLWDO VWRFN �FI�

5�WWHU ����� %LHJHU ������
� ,PSRUWDQW DVSHFWV IRU WKH OHDUQLQJ DSWLWXGH RI UHJLRQV DQG WKHLU SRVVLEOH EORFNDJH \RX FDQ ILQG DW *UDEKHU

������� 5|VFK ������� ZKR WUDQVIHUV WKH PRGHO RI OLIH F\FOH RQ WKH OHDUQLQJ DSWLWXGH RI UHJLRQV DQG DW
&UHYRLVLHU HW DO ������� ZKR GHVFULEHV WKH SUREOHP RI WKH GH�OHDUQLQJ RI WKH UHJLRQV�



0DQDJLQJ DQG PRQLWRULQJ VXVWDLQDEOH UHJLRQDO GHYHORSPHQW LQ DOSLQH UHJLRQV �

7KLV FRQFHSW UHJDUGV LQQRYDWLRQ DQG OHDUQLQJ HIIHFWV PRUH DQG PRUH DV DQ RYHUDOO VRFLDO SURFHVV� ZKLFK

UHTXLUHV D VRSKLVWLFDWHG NQRZOHGJH �UHJLRQDO NQRZOHGJH� ZKHQ LW FRPHV WR QHWZRUNLQJ DQG FR�RSHUDWLRQ�

$SDUW IURP WKH LQIUDVWUXFWXUH RI D UHJLRQ �´KDUGZDUHµ� WKH LQGLYLGXDO �´VRIWZDUHµ� UHODWHG FRPSHWHQFLHV

�YRFDWLRQDO� VRFLDO� SROLWLFDO� FUHDWLYH� HWF�� SOD\ DQ LPSRUWDQW UROH IRU D NQRZOHGJH EDVHG GHYHORSPHQW

VWUDWHJ\ ZLWK HQGRJHQRXV SRWHQWLDO� �/DZVRQ ����� 7|GWOLQJ ������

6RPH FDWFKZRUGV DUH IRU H[DPSOH ÅOHDUQLQJ UHJLRQ¶ �FI� 7KLHUVWHLQ HW DO� ������ UHJLRQDO LQQRYDWLRQ V\VWHPV�� WKH

VHWXS RI FOXVWHUV� DQG LQGXVWULDO GLVWULFWV ZLWK GHYHORSPHQWDO VWLPXODWLQJ VHWWLQJV �0DLOODW ����� &UHYRLVLHU ������

7KH FRQQHFWLRQV RI IXQFWLRQV DQG WKH UHFLSURFDWLRQ EHWZHHQ VRFLHW\� HFRQRP\� SROLWLFV� ODQGVFDSH DQG

HQYLURQPHQW JDLQ LQ LPSRUWDQFH IURP WKH DIRUH GHVFULEHG GLPHQVLRQV RI VXVWDLQDELOLW\� 7KHUHDIWHU�

VXVWDLQDEOH UHJLRQDO VWUDWHJLHV VKRXOG EH UHJDUGHG DV G\QDPLF DQG SURFHVV�RULHQWDWHG PRGHO RI DFWLRQV� 7KH\ DUH
DOLJQHG RQ ERWK� WKH VDIHJXDUGLQJ RI PDWHULDO DQG LPPDWHULDO EDVLF OLYLQJ FRQGLWLRQV DQG RQ WKH UHJLRQDO
LQWHUQDO DQG H[WHUQDO GHYHORSPHQW SRWHQWLDOV� $SDUW IURP WKH SROLWLFDO DGPLQLVWUDWLYH V\VWHP ZLWK LWV

LQVWLWXWLRQDO UHJXODWLRQV WKH QHWZRUN RI YDULRXV UHJLRQDO DFWRUV DQG VWDNHKROGHUV LV SXW WRJHWKHU IRU D

VXVWDLQDEOH UHJLRQDO GHYHORSPHQW�

5HJLRQV ² LQ YDULDEOH VHSDUDWLRQ ² DUH DQ LPSRUWDQW OHYHO RI DFWLRQ DQG LPSOHPHQWDWLRQ RI FRQFHSWV DQG VWUDWHJLHV

RI VXVWDLQDEOH GHYHORSPHQW �7KLHUVWHLQ 	 :DOVHU ������

5HJLRQV� LQ WHUPV RI SROLWLFDO OHYHOV� DUH WKH LQWHUIDFH EHWZHHQ FRPPXQDO VHOI�DGPLQLVWUDWLRQ DQG QDWLRQDO

OHJLVODWLRQ� 2Q WKH UHJLRQDO OHYHO WKH YLHZ JRHV EH\RQG ORFDO� DQG SURMHFW UHODWHG DFWLYLWLHV� 7KH YLFLQLW\ RI

WKH SUREOHPV IDFLOLWDWHV WKH UHDOLVDWLRQ RI QDWLRQDO ODZV DQG UHJXODWLRQV� 5HJLRQV� DV PDQDJHDEOH DQG
FXOWXUDO GHWHUPLQHG ILHOG RI DFWLYLW\� HQDEOH LQ PDQ\ ILHOGV WKH PRELOLVDWLRQ DQG VHQVLWLVDWLRQ RI WKH SXEOLF

�+H\ HW� DO ������ )XUWKHUPRUH� VSHFLILF WDVNV DUH WR EH IRXQG LQ WKH IURQW DW D VXVWDLQDEOH UHJLRQDO

GHYHORSPHQW� ZKLFK FDQ EH KDQGOHG EHWWHU RQ D UHJLRQDO OHYHO WKDQ RQ DQ\ RWKHU SROLWLFDO OHYHO�

7KHUH DUH IRU LQVWDQFH SDWWHUQ RI ODQG XVH DQG LQIUDVWUXFWXUH� UHJLRQDO VXSSO\� PDWHULDO IORZ� SURWHFWLRQ DQG

XVDJH RI WKH QHDUE\ QDWXUDO FXOWXUDO ODQGVFDSH DQG FXOWXUDO WRSLFV DV WKH FHQWUDO SRLQW RI D UHJLRQDO LGHQWLW\�

7KH FRQFHSW RI VXVWDLQDEOH UHJLRQDO GHYHORSPHQW ZLOO EH VXEVWDQWLDWHG E\ UHJLRQDO GHYHORSPHQW FRQFHSWV

DQG VWUDWHJLHV� 7KLV SURFHVV FDQ EH GHWHUPLQHG E\ XQFHUWDLQW\ DQG YDULRXV FRQIOLFWV �0LQVFK HW DO� ����� 6�

��I��� ,Q SDUWLFXODU� WKH FR�RSHUDWLRQ RI GLIIHUHQW OREELHV FRQFHQWUDWH RQ WKH SURWHFWLRQ RI WKHLU RZQ
EHORQJLQJV� $ ZD\ RXW RI WKLV GLOHPPD RIIHU QHWZRUNV RI DFWRUV� ZKR FRRSHUDWH YROXQWDULO\� 7KH\ DUH DOO

JXLGHG E\ D PXWXDO V\VWHP RI YDOXHV EDVHG RQ VXVWDLQDELOLW\� ,Q VXFK UHJLRQDO ´LQQRYDWLRQ FRDOLWLRQVµ
�7KLHUVWHLQ ����� DFWRUV GR QRW ZRUN WRJHWKHU EHFDXVH WKH\ KDYH WR � EXW EHFDXVH WKH\ ZDQW WR� ,Q WKLV

´YDOXH PXQLFLSDOLW\µ \RX FDQ ILQG UHSUHVHQWDWLYHV RI WKH SULYDWH HFRQRP\� SXEOLF DXWKRULWLHV� 1*2·V DV

ZHOO DV LQGLYLGXDOV ² JHQXLQH ´EXVLQHVVPDQ SHUVRQDOLWLHVµ� $FWXDOO\� WKH\ DUH WKH VXSSRUWHU RI D VXVWDLQDEOH

UHJLRQDO GHYHORSPHQW�

��� 7KH REMHFWLYHV RI 6XVWDLQDEOH 7RXULVP 'HYHORSPHQW

)RU VRPH \HDUV WKHUH KDV EHHQ LQ WRXULVP DV ZHOO DQ LQWHQVLYH GLVFXVVLRQ DERXW VXVWDLQDEOH GHYHORSPHQW LQ

WRXULVP�� 5HJLRQDO DFWRUV �LQKDELWDQWV� DXWKRULWLHV� FRPSDQLHV� DV ZHOO DV JXHVWV �WRXULVWV� KDYH EHHQ LQYROYHG�
$W WKLV� WKH WRXULVW LV QRW GHILQHG E\ WRXULVP VSHFLILF DFWLYLWLHV� )RU WKH VHSDUDWLRQ WKH VWD\ DSDUW RI WKH

GDLO\ DFFXVWRPHG VXUURXQGLQJ� DV ZHOO DV WKH IUHTXHQF\ DQG WKH GLVWDQFH RI WKH WUDYHO SOD\V WKH GHFLVLYH UROH�

�$QWLOOH� 5�WWHU� %HUZHUW 	 -DQGHDX ������

7KH TXDOLW\ RI WRXULVWLF GHVWLQDWLRQV LV D W\SLFDOO\ UHJLRQDO SROLWLFDO SUREOHP� *XHVWV DUH FRQFHQWUDWHG RQ D VPDOO

JHRJUDSKLF XQLW ZLWK D SDUWLFXODU FXOWXUDO DQG HFRORJLFDO�ODQGVFDSHG TXDOLW\� 7KLV OHDGV WR D DEUHDVW RI YHU\

GLIIHUHQW XVDJH LQWHQVLWLHV RQ D VPDOO URRP� 4XHVWLRQV DERXW WKH UHJLRQDO FRPSHWLWLRQ EHWZHHQ WKH

GHVWLQDWLRQV RU ² VHHQ IURP WKH UHYHUVHG DQJOH ² TXHVWLRQV RI WKH LQWHU�UHJLRQDO �GLVWULEXWLRQ� HTXLW\� SOD\ D
YHU\ LPSRUWDQW UROH DW WKH WRSLF RI VXVWDLQDEOH WRXULVWLF GHYHORSPHQW�

� 7KH FRQFHSW RI LQQRYDWLRQ V\VWHPV ZKLFK DUH DSSOLHG RQ YDULRXV VSDWLDO OHYHOV RI DFWLRQ DQG DQDO\VLV IRFXVHV RQ

WKH LQWHUDFWLRQ DQG LQWHUIDFHV EHWZHHQ WKH YDULRXV �UHJLRQDO� DFWRUV�

� &I� WR WKH FOXVWHU DSSURDFK DQG WR WKH TXDOLWDWLYH RULHQWDWHG DQDO\VLV� 3RUWHU ������� DERXW FOXVWHUV LQ DQ

LQQRYDWLRQ V\VWHP� GHQ +HUWRJ� %HUJPDQ HW DO� ������� &I� WR D TXDQWLWDWLYH DQDO\VLV RI FOXVWHUV GXH WR LQSXW�
RXWSXW GDWD FI� 3HHWHUV� 7LUL 	 %HUZHUW ������� 0HWKRGRORJLFDO DSSURDFKHV DQG DQ HPSLULFDO LPSOHPHQWDWLRQ
IRU WKH UHJLRQDO VHW�XS RU DVVHVVPHQW RI LQSXW�RXWSXW WDEOHV DW %HUZHUW �������

� &I� WR LQWHUQDWLRQDO GLVFXVVLRQV RQ ORQJ KDXO KROLGD\V &DWHU 	 /RZPDQ �����
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7RXULVP UHSUHVHQWV RQ WKH UHJLRQDO OHYHO D VWURQJO\ LQWHJUDWHG DQG GLIIHUHQWLDWHG V\VWHP� $PRQJ WKLV V\VWHP WKHUH

DUH WKH LQWHJUDWLRQ RI GLIIHUHQW WRXULVWLF UHOHYDQW EUDQFKHV RI WKH HFRQRP\ �5�WWHU HW� DO ������ WKH FRQVLGHUDWLRQ RI

YDULRXV W\SHV RI WRXULVP DQG WKHLU F\FOHV RI DFWLYLWLHV �H�J� GD\ DQG RYHUQLJKW VWD\ WRXULVP� DUULYDO DQG

GHSDUWXUH� VWD\� DFWLYLWLHV LQ WKH DUHD� DV ZHOO DV WKH LPSDFW RQ WKH VRFLHW\ DQG LWV HQYLURQPHQW �WUDIILF DQG

PRELOLW\� ODQGVFDSH XVH� ORFDO FXOWXUH DQG LGHQWLW\� DUFKLWHFWXUH� HWF��� 7KHUHIRUH� D PHUH VHFWRUDO YLHZ RI
WRXULVWLF GHYHORSPHQW LQ WHUPV RI VXVWDLQDELOLW\ LV QRW WRR SURPLVLQJ DW DOO �3LOV 	 (OWVFKND�6FKLOOHU ������

$V ZHOO LQ WKH DOSLQH UHJLRQV� ZKHUH WRXULVP SOD\V LQ PDQ\ UHJLRQV D YHU\ LPSRUWDQW UROH LQ WKH UHJLRQDO

HFRQRP\� WKH\ KDYH EHHQ GLVFXVVLQJ LQWHQVLYHO\ DERXW WKH REMHFWLYHV DQG FRQWHQWV RI D VXVWDLQDEOH WRXULVWLF
GHYHORSPHQW� $FFRUGLQJ WR 0�OOHU 	 )O�JHO ������ WKH REMHFWLYH V\VWHP RI VXVWDLQDEOH WRXULVWLF GHYHORSPHQW

LQ WKH DOSLQH UHJLRQ UHIHUV WR WKH IROORZLQJ VHFWRUV�

�� SURVSHULW\ FRQWULEXWLRQ �LQFRPH� DGGHG YDOXH� HPSOR\PHQW� UHGXFWLRQ RI GLVSDULWLHV�

�� WKH VXEMHFWLYH ZHOO�EHLQJ� WKH FXOWXUDO LGHQWLW\� WKH VRFLDO DGDSWDELOLW\ RI WKH KXPDQV� ZKR OLYH LQ WKH

UHJLRQ

�� WKH RSWLPDO IXOILOPHQW RI YDULRXV JXHVW QHHGV

�� WKH SURWHFWLRQ RI WKH HQYLURQPHQW DQG WKH QDWXUDO UHVRXUFHV� DV ZHOO DV WKH ODQGVFDSH ZLWK UHJDUG RI

HFRORJ\ DQG DHVWKHWLFV

�� WKH SUHVHUYDWLRQ RI WKH GLYHUVLW\ RI FXOWXUDO FUHDWLRQV DQG WKH SURWHFWLRQ RI FXOWXUDO JRRGV

�� WKH LQWULQVLF DVSHFWV RI HTXLW\ LQ WKH VXVWDLQDELOLW\ FRQFHSW� LQ SDUWLFXODU WKH ULJKW RI SDUWLFLSDWLRQ IRU

IXWXUH JHQHUDWLRQV DQG WKH IRUP RI WKH FRPSHWLWLRQ DPRQJ WKH WRXULVWLF GHVWLQDWLRQV�

7KXV� VXVWDLQDEOH WRXULVWLF GHYHORSPHQW FDQ EH GHILQHG DV DQ HQYLURQPHQW UHVSRQVLEOH DQG VRFLDO IRUPLQJ�

JXLGLQJ DQG GHYHORSLQJ RI WRXULVP DV D SXUSRVH RULHQWDWHG V\VWHP� �0�OOHU� )O�JHO ������

$FFRUGLQJ WR %DXPJDUWQHU ������ WKH IROORZLQJ GLPHQVLRQV IRU VXVWDLQDEOH WRXULVWLF GHYHORSPHQW KDYH WR EH

WDNHQ LQWR FRQVLGHUDWLRQ

• HFRORJLFDO GLPHQVLRQ� VRXQG QDWXUDO ODQGVFDSHV DQG DQWKURSRVSKHUHV DUH WKH PRVW LPSRUWDQW UHVRXUFH IRU

D WRXULVWLF GHYHORSPHQW�

• HFRQRPLF GLPHQVLRQ� WKH EDVLF SULQFLSOH RI VXVWDLQDEOH GHYHORSPHQW FRPSULVHV DOO VHFWRUV RI HFRQRP\� ,Q
SDUWLFXODU DV ZHOO WKH LQWHJUDWLRQ RI WRXULVWLF UHOHYDQW EUDQFKHV RI HFRQRP\ LQWR WKH UHJLRQDO

QHWZRUNHG HFRQRP\

• VRFLRFXOWXUDO GLPHQVLRQ� VXVWDLQDEOH WRXULVWLF UHJLRQV DUH FKDUDFWHULVHG E\ D VHOI�GHWHUPLQHG FXOWXUDO
G\QDPLF DQG WKH LQWHJUDWLRQ RI WRXULVP LQWR WKH ORFDO DQG UHJLRQDO FXOWXUH

• SROLWLFDO GLPHQVLRQ� PDQDJHPHQW DQG JXLGDQFH V\VWHPV IRU WRXULVWLF UHJLRQV WDNH WKH IROORZLQJ IDFWRUV
LQWR FRQVLGHUDWLRQ� HFRQRPLFDO� HFRORJLFDO� VRFLDO� FXOWXUDO� SROLWLFDO DQG LQVWLWXWLRQDO

• LQVWLWXWLRQDO GLPHQVLRQ� WKH GHYHORSPHQW DQG UHDOLVDWLRQ RI VXVWDLQDEOH VWUDWHJLHV LQWHJUDWHV DOO DFWRUV
�DFFHVV WR LQIRUPDWLRQ DQG SDUWLFLSDWLRQ DW GHFLVLRQ�PDNLQJ SURFHVV

• VSDWLDO GLPHQVLRQ� VXVWDLQDEOH DQG WRXULVWLF VSHFLILF GHYHORSPHQW LV DOVR GHSHQGHQW RQ RWKHU UHJLRQ·V
GHYHORSPHQW� 1RQ�VXVWDLQDEOH ZD\V RI GHYHORSPHQW KDYH WKHLU VRXUFH QRW RQO\ LQ WKH YHU\ UHJLRQ
EXW DUH LQIOXHQFHG E\ GHYHORSPHQWV LQ RWKHU UHJLRQV DV ZHOO�

• 7R EH FRPSOHWHG LV WKH VRFLDO GLPHQVLRQ� QRW RQO\ VPDOO JURXSV RU QRQ�UHJLRQDO FRPSDQLHV EHQHILW IURP
WRXULVP� EXW WKH UHJLRQ LWVHOI� (YHU\ERG\ RI WKH UHJLRQDO SRSXODWLRQ ´SDUWLFLSDWHV IURP WKH EHQHILWVµ

'XH WR YDULRXV GLVFXVVLRQV DERXW VXVWDLQDEOH GHYHORSPHQW LQ WRXULVP� %DXPJDUWQHU 	 5|KUHU ������� IRU

H[DPSOH KROG D YHU\ VWULFW SRVLWLRQ� VXVWDLQDEOH WRXULVP FDQ QRW H[LVW LQ WKH QDUURZHU VHQVH� ,W LV YHU\

GLIILFXOW WR OHJLWLPDWH WKH PRVW IRUPV RI DOSLQH WRXULVP LQ WKH WHUP RI D VWULFW VXVWDLQDEOH GHYHORSPHQW� 7KH

VNL LQGXVWU\ DQG RWKHU IRUPV RI VSRUW WRXULVP RIWHQ QHHG FKDQJHV RI ODQGVFDSHV DQG RWKHU PHDVXUHV� ZKLFK

ZHDU GRZQ QRQ�UHQHZDEOH QDWXUDO UHVRXUFHV DQG WKXV� GHSOHWH WKH QDWXUDO DVVHWV� $ WRXULVWLF GHYHORSPHQW

� ,Q WKH FRQWH[W RI WRXULVP DQG HFRORJLFDO VXVWDLQDELOLW\ LQ WKH DOSLQH UHJLRQ ODQGVFDSH WKH IROORZLQJ WRSLFV DUH
UHOHYDQW� WKH FKDQJH WKURXJK WRXULVWLF LQIUDVWUXFWXUH DQG WKH UHVXOWLQJ ORVV RI QDWXUDO ODQGVFDSH� WKH WUDIILF

UHODWHG LPPLVVLRQV DV ZHOO DV WKH HQHUJ\ XVH� $OVR RI LPSRUWDQFH DUH ZDVWH GLVSRVDO� ZDWHU VXSSO\ �VQRZ
FDQQRQV� DQG VHZDJH GLVSRVDO� �FI� 3LOV 	 (OWVFKND�6FKLOOHU ������
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RI D YLOODJH ZLWK LWV QHFHVVDU\ VHWXS RI WKH VHUYLFH FXOWXUH LQIOXHQFHV WKH ORFDO FXOWXUH DV ZHOO� 7UDGLWLRQV

DQG ORQJ H[LVWLQJ YDOXHV DUH IDFLQJ YHU\ RIWHQ D IDVW FKDQJH� �FI� 7KLHP ������

,I \RX ORRN DW D UHJLRQ IURP WKH SHUVSHFWLYH RI LWV GHYHORSPHQW� WKH ´VXVWDLQDELOLW\µ RI WKH WRXULVWLF XVH GHSHQGV
VWURQJO\ RQ WKH IRUP� IURP WKH HFRORJLFDO YLHZSRLQW� OLPLWV KDYH WR EH GHILQHG� ZKHUH DUH ULVNV RI

LUUHYHUVLEOH GHYHORSPHQWV RI LPSRUWDQW QDWXUDO UHVRXUFHV� ,I WKHUH LV D IXUWKHU XVH RI QDWXUDO DQG FXOWXUDO
UHVRXUFHV FRQGLWLRQDO XSRQ WKH WRXULVWLF GHYHORSPHQW� LW FDQ SRVVLEO\ EH OHJLWLPDWHG E\ WKH SURILWV RI QHZO\

FUHDWHG HFRQRPLF DQG VRFLRFXOWXUDO YDOXHV IRU WKH UHJLRQ� (FRQRPLF YDOXHV FDQ KDYH D SRVLWLYH LQIOXHQFH

RQ GHPRJUDSKLF� VRFLRFXOWXUDO DQG QDWXUDO GHYHORSPHQW��� 7KXV� WRXULVP FDQ UDWKHU EH OHJLWLPDWHG

DFFRUGLQJ WR D ZHDN YLHZSRLQW RI VXVWDLQDELOLW\� %XW WKH TXHVWLRQV LV UDLVHG PRUH DQG PRUH� ZKHWKHU WRXULVP

KDV UHDOO\ FUHDWHG WKH UHOHYDQW HFRQRPLF YDOXHV� WR HQDEOH D VXIILFLHQW VXEVWLWXWLRQ���

1RZDGD\V LW PXVW EH DVVXPHG� GXH WR YDULRXV LQGLFDWRUV RI D PLVVLQJ DELOLW\ RI D JUHDW SDUW RI WKH WRXULVP
LQGXVWU\ WR ILQDQFH WKH QHFHVVDU\ UHQHZDO LQYHVWPHQW �FI� %LHJHU HW DO� ������ WKDW VXVWDLQDEOH HFRQRPLF

YDOXHV DUH QR ORQJHU SURGXFHG� 7KLV LV ZK\ WKH ZKROH VXVWDLQDEOH GHYHORSPHQW PXVW EH TXHVWLRQHG� )URP

WKH G\QDPLF YLHZSRLQW LW PXVW DVFHUWDLQHG WKDW PDQ\ UHJLRQV ZLOO QRW FRSH ZLWK WKH WRXULVWLF FKDQJH RI VWUXFWXUH�

7KH DVVHVVPHQW RI WKH HFRQRPLF LPSDFW RI WRXULVP KDV WR FRQVLGHU DOO HIIHFWV RI DGGHG YDOXHV DQG

LQFRPHV WULJJHUHG RII E\ WRXULVP� (FRQRPLFDOO\ VDLG� LQLWLDWH WRXULVWLF H[SHQGLWXUHV RI JXHVWV DQ HFRQRPLF

SURFHVV � GLUHFW DQG LQGLUHFW HIIHFW RQ WKH WXUQRYHU ² DQG WKHUHIRUH D YDOXH DGGHG FKDLQ RQ WKH VXSSO\ VLGH�

,W LV DERYH DOO WKH WRXULVWLF LQGXVWU\ �KRWHOV� UHVWDXUDQWV� FDEOH FDUV� FXOWXUH� VSRUW� UHFUHDWLRQ� HWF�� DQG

IXUWKHU EUDQFKHV RI WKH HFRQRP\ �UHWDLOHU� SHUVRQDO VHUYLFHV� SRVW� WHOHFRPPXQLFDWLRQ� HWF�� ZKLFK EHQHILW
IURP WKH GHPDQG� ,Q DGGLWLRQ WR WKH GLUHFW�WRXULVWLF WXUQRYHU WKHUH LV RQ WKH QH[W VWHS RI WKH YDOXH DGGHG

FKDLQ D QRQ�GLUHFW�WRXULVWLF WXUQRYHU ZKLFK DUH FRPSDQLHV RI DGYDQFH GHPDQG DQG LQYHVWPHQW GHPDQG

�EXLOGLQJ WUDGH� DJULFXOWXUH� ZKROHVDOHU DQG UHWDLOHU� EDQNV� LQVXUDQFHV� HWF��

)LQDOO\� WKH LQFRPH HIIHFWV WULJJHUHG RII E\ WRXULVP LQ D UHJLRQ KDYH WR EH WDNHQ LQWR DFFRXQW DV ZHOO� <RX

FDQ DVVHVV WKH HFRQRPLF LPSRUWDQFH RI WRXULVP LQ D UHJLRQ WKURXJK WKH FRQWULEXWLRQ RI WRXULVP WR WKH

UHJLRQDO *'3 �WRWDO YDOXH DGGHG RI DOO WRXULVP UHOHYDQW EUDQFKHV RI HFRQRP\� RU WKH HPSOR\PHQW� �5�WWHU�

%HUZHUW� 5�WWHU�)LVFKEDFKHU 	 /DQGROW ����� 5�WWHU� 0�OOHU 	 *XKO ������

��� 6WDWH RI WKH $UW LQ 6ZLVV 5HVHDUFK RQ 6XVWDLQDEOH 7RXULVP

'HYHORSPHQW

8S WR QRZ� WKH VFLHQWLILF GLVFXVVLRQ DERXW VXVWDLQDEOH WRXULVP KDV FRQFHQWUDWHG DERYH DOO RQ WKH HFRORJLFDO
GLPHQVLRQ� 7KLV LV DOVR WUXH IRU 6ZLW]HUODQG� 6LQFH WKH EHJLQQLQJ RI ���� WKH WHUP RI VXVWDLQDELOLW\ KDV EHHQ

GLVFXVVHG DQG LWV LQWHUUHODWLRQ RI HQYLURQPHQWDO SUREOHPV DQG WRXULVWLF GHYHORSPHQWV��� 7KLV GLVFXVVLRQ KDV
EHHQ GHVFULEHG LQ WKH OLWHUDWXUH LQWHQVLYHO\ �FI� 0�OOHU ����� 0�OOHU 	 )O�JHO ������ ,PSRUWDQW WH[WXDO LPSXOVHV DERXW WKH
FRQIOLFW RI LQWHUHVWV EHWZHHQ WRXULVP GHYHORSPHQW DQG HFRQRPLF DGGHG YDOXH� SURWHFWLRQ RI WKH HQYLURQPHQW�

ODQGVFDSH DQG VRFLRFXOWXUH KDYH WKHLU RULJLQ DW WKH VWXGLHV RI WKH )RUVFKXQJVLQVWLWXW I�U )UHL]HLW XQG

7RXULVPXV �),)� DW WKH 8QLYHUVLW\ RI %HUQ �FI� H�J� .ULSSHQGRUI ����� 0�OOHU� .UDPHU� .ULSSHQGRUI ������

7KHUH� D EDVLF FRQFHSW IRU D VXVWDLQDEOH� WKXV D ´VRIWµ WRXULVP ZDV IRUPXODWHG� ZKLFK LV VWLOO WRGD\ WKH EDVLV RI

WKH GLVFXVVLRQ DERXW VXVWDLQDEOH WRXULVP LQ 6ZLW]HUODQG� 7RXULVP GHYHORSPHQW VKRXOG WDNH SODFH ZLWKLQ

WKH EDODQFH RI WKH PDJLFDO SHQWDJRQ� 7KLV PDJLFDO SHQWDJRQ FRQVLVWV RI WKH IROORZLQJ YHUWLFHV� VRXQG ODQGVFDSH�

LQWDFW VRFLRFXOWXUH� RSWLPDO UHFUHDWLRQ IDFLOLWLHV IRU JXHVWV� HFRQRPLF DGGHG YDOXH DQG VXEMHFWLYH ZHOO EHLQJ

RI WKH JXHVWV� $ERYH WKHVH DLPV VWDQGV WKH PDLQ REMHFWLYH RI ÅHTXLW\ RI SDUWLFLSDWLRQ IRU IXUWKHU

JHQHUDWLRQVµ�

,Q WKH HLJKWLHV GLIIHUHQW DSSURDFKHV IRU WKH PHDVXUHPHQW RI WKH GLIIHUHQW HIIHFWV RI WRXULVP RQ HQYLURQPHQW�

HFRQRP\ DQG VRFLHW\ ZHUH GHYHORSHG� 6R WKH GHYHORSPHQW RI D FRUH LQGLFDWRU V\VWHP IRU D ´KDUPRQLVHG
WRXULVP GHYHORSPHQWµ FDQ EH IRXQG DW 6HLOHU ������� $QRWKHU DSSURDFK ZDV GHYHORSHG E\ 7KLHP �������

,W GZHOOV RQ WKH UHFLSURFLW\ EHWZHHQ WKH PDLQ REMHFWLYH ´,PSURYHPHQW RI TXDOLW\ RI OLIH IRU DV PDQ\

�� 9DULRXV VWXGLHV UHJDUGLQJ WKH HQYLURQPHQWDO HIIHFWV RI WRXULVP KDYH EHHQ SXEOLVKHG LQ UHFHQW \HDUV�

([HPSODULO\ IRU 6ZLW]HUODQG LV 0HVVHUOL 	 0HXOL �������

�� &I� IRU GHYHORSLQJ FRXQWULHV� 0lGHU ���� RU WKH FXUUHQW GLVFXVVLRQ DERXW WKH HFRQRPLF SUREOHPV RI 9DODLV

WRXULVW FRPPXQLWLHV� IRU WKH WRXULVP LQGXVWU\� %LHJHU HW DO� �����

�� $ GLIIHUHQW DVSHFW RI WKLV FRQQHFWLRQ LV WKH VFLHQWLILF GLVFXVVLRQ DERXW WKH FRQVHTXHQFHV RI WKH FOLPDWH FKDQJH

IRU WRXULVP �FI� :DQQHU HW DO� ����� RU WKH &/($5�SURMHFW DERXW FOLPDWH DQG HQYLURQPHQW LQ WKH DOSV� �$EHJJ
����� IRU GHWDLOHG UHJLRQDO�HFRQRPLF LPSDFWV FI� %�UNL ������
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SDUWLFLSDQWV DV SRVVLEOHµ DQG WKH VRFLRFXOWXUDO SURFHVVHV DQG LPSDFWV LQ WKH VRXUFH DQG RULJLQ DQG

GHVWLQDWLRQ FXOWXUH� ,PSRUWDQW LPSXOVHV IRU D LPSDFW PHDVXUHPHQW RI WRXULVP JR EDFN WR WKH UHVHDUFK SDSHUV

ZLWKLQ WKH VFRSH RI WKH 0$%�UHVHDUFK SURJUDPPH DERXW WKH VRFLR�HFRQRPLF GHYHORSPHQWV DQG WKH

HFRORJLFDO UHVLOLHQFH LQ WKH PRXQWDLQ DUHD� ZKLFK ZDV FDUULHG RXW LQ WKH HLJKWLHV �FI� DQ RYHUYLHZ RI %UXJJHU

HW DO� ������ 'HWDLOHG DQDO\VHV ZHUH FDUULHG RXW DV ZHOO LQ WKH ZKROH FRQWH[W WRXULVP DQG WUDIILF� +HUH DV ZHOO�

WKH QHJDWLYH HIIHFWV RQ WKH HQYLURQPHQW� ZKLFK DUH D UHVXOW RI WRXULVWLF WUDIILF� ZHUH LQ WKH IRUHJURXQG���

$W PRVW RI VXFK UHVHDUFK SURMHFWV WKH IRFXV ZDV SXW RQ HFRORJLFDO LPSDFWV� 7KHUH ZHUH KDUGO\ DQ\ GHWDLOHG

HFRQRPLF DQDO\VHV RQ WKH VLQJOH HQWHUSULVH RU RQ WKH UHJLRQDO OHYHO� +RZHYHU� D GLIIHUHQW GLUHFWLRQ RI

UHVHDUFK GHDOV DOPRVW H[FOXVLYHO\ ZLWK WKH HFRQRPLF LPSDFWV RI WRXULVP�

,W IRFXVHV RQ ERWK� WKH VLQJOH HQWHUSULVH �FDEOH FDUV� %LHJHU HW DO� ����� JHQHUDOO\� %LHJHU 	 %HUQHW �����

6FKHUHU� 6WUDXI 	 %HKUHQGW ����� DQG WKH UHJLRQ UHVSHFWLYHO\ FDQWRQ �9DODLV� 5�WWHU HW� DO� ����� %HUQ�

5�WWHU HW DO� ����� $URVD� *ULVFKFRQVXOWD $* �������� 6LQJOH UHVHDUFK SURMHFWV DUH FXUUHQWO\ GHDOLQJ ZLWK
TXHVWLRQV� ZKLFK DUH DV ZHOO IRU WKH VXJJHVWHG SURMHFW RI LPSRUWDQFH� 7KHUH DUH IRU H[DPSOH WKH IROORZLQJ

SURMHFWV�

• $ FXUUHQW SURMHFW� ZLWK WKH LQYROYHPHQW RI WKH LQVWLWXWHV RI WKH DXWKRUV �/lVVHU 	 /XGZLJ ����� 0�OOHU

	 6WHWWOHU ����� %LHJHU ����E����� LV GHDOLQJ ZLWK WKH HFRQRPLF LPSRUWDQFH RI VSRUWLQJ PD\RU HYHQWV

DQG LWV FRVW�EHQHILW DVSHFWV �HFRQRPLF� HFRORJLFDO DQG VRFLDO IDFWRUV��

• 5HJLRQDO�HFRQRPLF UHVHDUFKHV DERXW WKH HIIHFWV RQ DGGHG YDOXH XQG HPSOR\PHQW RI WRXULVP FDQ EH
IRXQG DW .�SIHU ������� 7KH HPSLULF SDSHU GHDOV ZLWK WKH UHJLRQDO HIIHFWV RQ DGGHG YDOXH RI 6ZLVV

QDWLRQDO SDUNV� ��

• $Q HFRQRPLF DVVHVVPHQW DQG D FRPSDULVRQ RI SULFHV DQG TXDOLW\ IHDWXUHV RI 6ZLVV VNL UHVRUWV FDQ EH

IRXQG DW �%HUZHUW� %LJQDVFD 	 )LOLSSLQL ������ ��

7KHVH UHVHDUFK SURMHFWV IRFXV PRUH RQ WKH HFRQRPLF HIIHFWV� (FRORJLFDO DQG VRFLRFXOWXUDO HIIHFWV DUH QRW

DQDO\VHG DW DOO RU RQO\ PDUJLQDOO\� 7KHUH DUH RQO\ D IHZ LQWHJUDWHG UHVHDUFK SURMHFWV� ZKLFK H[DPLQH LQ D

PHWKRGLF DQG HPSLULF ZD\ WKH GLIIHUHQW GLPHQVLRQV RI VXVWDLQDELOLW\� 7KHUH LV� IRU H[DPSOH D FXUUHQW

UHVHDUFK ZRUN DW WKH JHRJUDSKLF LQVWLWXWH RI WKH 8QLYHUVLW\ RI =XULFK� ZKLFK LV GHDOLQJ ZLWK WKH VXVWDLQDEOH

UHJLRQDO GHYHORSPHQW LQ WKH ELRVSKHUH UHVHUYH (QWOHEXFK� ,W LV DV ZHOO H[DPLQHG� YLD NH\ LQGLFDWRUV

ZKHWKHU WKH UHJLRQDO HFRQRP\ LQFOXGLQJ WRXULVP� GHYHORSV RQWR WKH GLUHFWLRQ RI VXVWDLQDELOLW\� 7KH

VXVWDLQDELOLW\ HYDOXDWLRQ RI WKH VNL ZRUOG FKDPSLRQVKLS ���� LQ 6W� 0RULW] DSSOLHV DV ZHOO WKH LQWHJUDWLYH
DSSURDFK� 6RFLDO� HFRORJLFDO DQG HFRQRPLF HIIHFWV DV ZHOO DV G\QDPLF DVSHFWV �HIIHFWV RI OHDUQLQJ� ZHUH

WDNHQ LQWR FRQVLGHUDWLRQ RQ WKH FRQFHSWLRQDO DQG SURFHVV OHYHO� �%LHJHU� 0�OOHU 	 (OVDVVHU ������

/DUJHU UHVHDUFK SURMHFWV� ZKLFK� DSDUW IURP WKH EDVLF GHYHORSPHQW RI LQGLFDWRUV IRU WKH PRQLWRULQJ RI

VXVWDLQDEOH WRXULVP GHYHORSPHQW� FDUU\ RXW FRPSDULQJ FDVH VWXGLHV RI GLIIHUHQW WRXULVP UHJLRQV� GR QRW

H[LVW LQ 6ZLW]HUODQG�

�� &I� WKH QXPHURXV SDSHUV LQ WKH VFRSH RI WKH 1)3 �� Ä8PZHOW XQG 9HUNHKU �HQYLURQPHQW DQG WUDIILF�¶ DV ZHOO
DV WKH YDULRXV SDSHUV DW WKH ),) LQ %HUQ �H�J� 0�OOHU HW� DO �����

�� )RU PHWKRGLF DVSHFWV RI VXFK DQDO\VHV FI� 5�WWHU 	 %HUZHUW ����� 5�WWHU HW� DO ����� 6FKHUHU� 5LQNOLQ 	 %LHJHU

�����

�� ,QVWLWXW I�U 7RXULVPXVZLUWVFKDIW� +RFKVFKXOH I�U :LUWVFKDIW /X]HUQ� )RUVFKXQJVLQVWLWXW I�U )UHL]HLW XQG

7RXULVPXV� 8QLYHUVLWlW %HUQ� ,QVWLWXW I�U gIIHQWOLFKH 'LHQVWOHLVWXQJHQ XQG 7RXULVPXV� 8QLYHUVLWlW� 6W� *DOOHQ�
5�WWHU�3DUWQHU� FRQFHUW UHVHDUFK�

�� $ FRPSDUDEOH VWXG\ ZDV FDUULHG RXW E\ 6WHLJHU �������

�� 7KHVH FRPSURPLVH IRU H[DPSOH WKH FDSDFLW\ DQG FRPIRUW RI WKH WUDQVSRUW IDFLOLWLHV� WKH DOWLWXGH RI WKH VNL

UHVRUW� WKH YLFLQLW\ WR ELJJHU DJJORPHUDWLRQV RU WKH SDUW RI WKH VQRZ FDQQRQV�
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� 0RQLWRULQJ V\VWHPV IRU VXVWDLQDEOH GHYHORSPHQW

��� 7KH QHFHVVLW\ RI D 0RQLWRULQJ IRU D VXVWDLQDEOH GHYHORSPHQW

7KH GHYHORSPHQW DQG LPSOHPHQWDWLRQ RI PHDVXUHPHQW FDWHJRULHV RU LQGLFDWRU V\VWHPV LV H[SOLFLWO\

SRVWXODWHG LQ WKH DJHQGD ��� 0RUHRYHU� VKRXOG WKH LQGLFDWRUV� DIWHU EHLQJ RSHUDWLRQDOLVHG� LQWHJUDWH DOO

GLPHQVLRQV RI D VXVWDLQDEOH GHYHORSPHQW� 7KHVH PHDVXUHPHQW FDWHJRULHV RU LQGLFDWRUV DUH DQ LPSRUWDQW

GHFLVLRQ JXLGDQFH RU GHFLVLRQ EDVLV DQG DUH PHDQW IRU SROLWLFDO GHFDJRQ�PDNHU DQG WKH EURDG OHYHOV RI WKH
SXEOLF�

7KRXJK� WKHUH LV D FRQVLGHUDEOH QHHG RI UHVHDUFK� DV IDU DV WKH DVVHVVPHQW RI WKH REMHFWLYHV DQG FULWHULD RI

VXVWDLQDEOH GHYHORSPHQW ZLWK WKH KHOS RI D LQGLFDWRU V\VWHP� LV FRQFHUQHG �%DXPJDUWQHU 	 5|KUHU ����� 6�

�� DQG WKH WKHUH TXRWHG OLWHUDWXUH�� ,I \RX FRQVLGHU WKH YDULRXV QXPEHU RI DSSURDFKHV WRZDUGV WKH

GHYHORSPHQW RI LQGLFDWRUV RI VXVWDLQDELOLW\��� LW LV REYLRXV� WKDW GHVSLWH QXPHURXV PHWKRGLF GHILFLWV� WKH

GHYHORSPHQW RI HFRORJLFDO LQGLFDWRUV KDV SURJUHVVHG WKH IXUWKHVW� 8S WR QRZ WKHUH DUH QR SUDFWLFDEOH

FRQFHSWV DYDLODEOH IRU WKH HFRQRPLF� VRFLRFXOWXUDO DQG LQVWLWXWLRQDO GLPHQVLRQ� 7KLV DSSOLHV SDUWLFXODUO\ WR
WKH ZKROH WRXULVW VHFWRU �%DXPJDUWQHU ������

:KDW VKDOO EH UHDFKHG FRQFUHWHO\ E\ WKH RSHUDWLRQDOLVDWLRQ DQG WKH GHYHORSPHQW RI DQ LQGLFDWRU V\VWHP IRU

D VXVWDLQDEOH GHYHORSPHQW" %\ WKH XVH RI DQ LQGLFDWRU LW VKRXOG EH VKRZQ DVFHUWDLQDEOH DQG DSSUDLVDEOH� WR

ZKDW H[WHQW D JLYHQ REMHFWLYH LV UHDFKHG �$WWHVODQGHU ������ $Q RSHUDWLRQDOLVDWLRQ QHHGV WKH GHYHORSPHQW

RI DQ REMHFWLYH V\VWHP DV ZHOO WKH LGHQWLILFDWLRQ RI HVVHQWLDO DQG DLP GHILQLQJ IHDWXUHV� :LWK WKHVH \RX FDQ

PHDVXUH WKH JUDGH RI WKH DFKLHYHPHQW RI WKH REMHFWLYHV �%DXPJDUWQHU 	 5|KUHU ������

,QGLFDWRUV RI VXVWDLQDELOLW\ VKRXOG VKRZ DQG PHDVXUH G\QDPLF SURFHVVHV �UHWURVSHFWLYH DQG SURVSHFWLYH WLPH

URZV DQG WUHQGV� DV ZHOO EHVLGHV WKH GLIIHUHQWLDWHG DVVHVVPHQW RI GLIIHUHQW GLPHQVLRQV RI VXVWDLQDELOLW\� 7KXV�
SURJUHVV RU WKH GLUHFWLRQ RI WKH GHYHORSPHQW FDQ EH GRFXPHQWHG� 7KHVH GDWD FDQ DOVR EH XVHG LQ WHUPV RI

EHQFKPDUNLQJ� �0�OOHU 	 )O�JHO ����� 6]HUHQ\L ����E��

$SDUW RI WKH LQIRUPDWLRQ DQG FRPPXQLFDWLRQ IXQFWLRQ KHOS LQGLFDWRUV DV ZHOO DW WKH LGHQWLILFDWLRQ RI SULRU

SUREOHPV DQG ILHOGV RI DFWLRQ DQG WKXV DW WKH FRQFUHWLRQ RU IXUWKHU GHYHORSPHQW RI WKH PRGHO �FI� DV ZHOO

/LEEH ������ 7KH XVH DW WKH SROLWLFDO GHFLVLRQ SURFHVV UHTXLUHV ERWK SROLWLFDO DFFHSWDQFH DQG WKH

LGHQWLILFDWLRQ ZLWK WKH REMHFWLYHV DQG FULWHULD DW WKH YDULRXV DFWRUV� 7KHUHIRUH� WKH GHYHORSPHQW VKRXOG EH

XQGHUVWRRG DV D VXFFHVVLYH GHFLVLRQ DQG OHDUQLQJ SURFHVV �SDUWLFLSDWLQJ DSSURDFK�� 7KLV UHTXLUHV DV ZHOO DV WKH
GHILQLWLRQ RI REMHFWLYHV DQG FULWHULD� WKH GLDORJXH ZLWK WKH GLIIHUHQW DFWRUV DQG OREELHV� �7KLHUVWHLQ 	:DOVHU
������

6]HUHQ\L �����E� VHSDUDWHV EHWZHHQ JHQHUDO DQG VSHFLILF FULWHULD RI VHOHFWLRQ DW WKH VHWXS RI DQ LQGLFDWRU V\VWHP
RU DW WKH VHOHFWLRQ RI VLQJOH LQGLFDWRUV� 7KH IRUPHU UHIHU WR JHQHUDO VWDWLVWLFDO FULWHULD OLNH� PHDVXUDELOLW\�

VFLHQWLILF FKDUDFWHU �FODULW\ RI WKH VWDWHPHQW� WUDQVSDUHQF\� FRPSUHKHQVLRQ� VHOHFWLYLW\� DQG WKH DGHTXDWH

LQYHVWPHQW RI IXQGV IRU WKH REMHFWLYHV �FRVW HIIHFWLYHQHVV�� 7KH VSHFLILF FULWHULD FRPSURPLVH DSDUW RI WKH

DOUHDG\ PHQWLRQHG IXQFWLRQ RI FRPPXQLFDWLRQ WKH IROORZLQJ RQHV� SROLWLFDO DFFHSWDQFH DQG WKH SURJQRVLV

IXQFWLRQ� WKH UHOHYDQFH RI WKH UHIHUHQFH RU REMHFWLYH YDOXHV� WKH FRPSDWLELOLW\ ZLWK RWKHU LQGLFDWRU V\VWHPV�

WKH FRQVLGHUDWLRQ RI LQWHUHVWV RI VRFLDOO\ ZHDN JURXSV� WKH UHOHYDQFH IRU LQWHU�JHQHUDWLYH HTXLW\ DQG WKH
PRGHO FRQIRUPLW\�

$V DQ HVVHQWLDO UHVHDUFK SDUDGLJPV DW WKH GHYHORSPHQW RI WRXULVP UHOHYDQW LQGLFDWRU V\VWHPV 0�OOHU 	

)O�JHO ������ HPSKDVLV WKH V\VWHPLF DQG LQWHUGLVFLSOLQDU\ DSSURDFK ZKLFK FDQ VKRZ WKH G\QDPLF LQWHUDFWLRQV

EHWZHHQ WKH YDULRXV REMHFWLYHV DQG FULWHULD��� $OVR SRWHQWLDO DQG ODWHQW FRQIOLFWV EHWZHHQ WKH GLIIHUHQW

�� $ GHWDLOHG GHVFULSWLRQ DERXW WKH GLIIHUHQW PHWKRGLF DSSURDFKHV DQG VWUDWHJLHV IRU LQGLFDWRUV RI VXVWDLQDELOLW\

FDQ EH IRXQG DW 6]HUHQ\ ����E� IRFXVHG RQ HFRQRPLF DQG VRFLDO LQGLFDWRUV DW �+HQVHOLQJ ������

�� 7RZDUGV WKLV GLUHFWLRQ JR WKH OLQNDJH LQGLFDWRUV� ZKLFK UHSUHVHQW OLQNDJHV RI YDULRXV LQGLFDWRUV RI GLIIHUHQW

GLPHQVLRQV RI VXVWDLQDELOLW\ �HFRQRP\� HQYLURQPHQW� VRFLHW\�� H�J� WKH ODQG XVDJH SHU JXHVW RI D KROLGD\ KRPH
�FI� 658 ������ %XW WKHUH DUH WLPH ODJV EHWZHHQ WKH UHODWLRQ RI FDXVH DQG HIIHFW� �0�OOHU )O�JHO ������ 2IWHQ
WKHUH DUH QR OLQHDU UHODWLRQV RI LQWHUDFWLRQ EXW WKH FDXVH DQG HIIHFW FKDLQV GHSHQG RIWHQ RQ QXPHURXV IDFWRUV�

7KLV UHTXLUHV WKH DSSOLFDWLRQ RI PDWKHPDWLFDO�VWDWLVWLFDO HYDOXDWLRQ SURFHGXUH �PXOWLSOH UHJUHVVLRQ DQDO\VLV�
YDULDQFH DQDO\VLV� FOXVWHU DQDO\VLV� HWF�� �'LHIHQEDFKHU HW DO� ������
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VXVWDLQDELOLW\ SUHPLVHV VKRXOG EH VKRZQ��� 7KHVH DUH RI FHQWUDO LPSRUWDQFH IRU WKH PDQDJHPHQW SURFHVVHV

DQG WKH FR�RSHUDWLRQ EHWZHHQ WKH GLIIHUHQW DFWRUV� $FFRUGLQJ WR 0�OOHU 	 )O�JHO ������ DQ

LPSOHPHQWDWLRQ RULHQWDWHG UHVHDUFK DSSURDFK UHTXLUHV WKH LGHQWLILFDWLRQ RI NH\ SURFHVVHV RI VXVWDLQDEOH DQG QRQ�
VXVWDLQDEOH GHYHORSPHQW DV ZHOO DV WKH LQWHJUDWLRQ RI SROLWLFDO DQG HQWUHSUHQHXULDO SURFHVVHV�

7KH DVVHVVPHQW RI VXVWDLQDEOH GHYHORSPHQW IURP WKH DQWKURSRFHQWULF YLHZ� DOZD\V KDV LWV RZQ VXEMHFWLYH YLHZ
�DVVHVVPHQW RI TXDOLW\ RI OLIH RI SUHVHQW DQG IXWXUH JHQHUDWLRQV�� 7KLV LV ZK\ LW LV VWURQJO\ FKDUDFWHULVHG E\

WKH LQGLYLGXDO SHUFHSWLRQ� 6XEMHFWLYH FULWHULD� ZKLFK UHODWH RQ WKH GLIIHUHQWLDWHG SHUFHSWLRQ RI DFWRUV

FRQFHUQLQJ ODQGVFDSH GHYHORSPHQW� FDQ EH IRXQG IRU H[DPSOH DW .LHQDVW 	 +XQ]LNHU ��������� 7KHUHIRUH�

VKRXOG DQ LQGLFDWRU V\VWHP IRU WKH DVVHVVPHQW RI D VXVWDLQDEOH GHYHORSPHQW EH FRPSOHWHG E\ LQWHUYLHZV RI

UHOHYDQW DFWRUV �%HKUHQGW 	 1HLW]NH ����� IRU WRXULVWLF HYHQWV FI� %LHJHU� 0�OOHU 	 (OVDVVHU ������

)XUWKHUPRUH UHTXLUHV WKH VXFFHVVLYH FRQFUHWLRQ RI WKH DEVWUDFW PRGHO RI VXVWDLQDEOH GHYHORSPHQW D
V\VWHPDWLF UHGXFWLRQ RI FRPSOH[LW\� &ULWHULD DQG PHDVXUDQGV RI VXVWDLQDELOLW\ FDQ RQO\ SDUWO\ HYDOXDWH GHULYHG

RU GHILQHG REMHFWLYHV RI VXVWDLQDELOLW\ �6]HUHQ\L ����E���� $GGLWLRQDOO\� IRU PDQ\ LQGLFDWRUV � SDUWLFXODUO\ LQ

WKH VRFLDO VHFWRU � WKH GDWD VLWXDWLRQ LV YHU\ SUREOHPDWLF� 2IWHQ \RX FDQ RQO\ FROOHFW GDWD ZLWK DQ HQRUPRXV

HIIRUW RI UHVRXUFHV DQG WLPH �'LHIHQEDFKHU HW DO� ������

7KHUH LV� QHLWKHU D FRQVHQVXV DERXW WKH RSHUDWLRQDOLVDWLRQ RI WKH FRQFHSW RI D VXVWDLQDEOH GHYHORSPHQW� QRU

D FRQVHQVXV DERXW WKH QHHGHG LQGLFDWRUV� $W SUHVHQW WKHUH DUH LQ ERWK WKH UHVHDUFK OLWHUDWXUH DQG WKH UHDO

LPSOHPHQWDWLRQ DOPRVW HQGOHVV LQGLFDWRU V\VWHPV� 3DUWO\ WKH\ KDYH YHU\ GLIIHUHQW WKHRUHWLFDO DSSURDFKHV�
GLIIHUHQW VSDWLDO UHODWLRQ OHYHOV �LQWHUQDWLRQDO� QDWLRQDO� UHJLRQDO DQG PXQLFLSDO� DQG GLIIHUHQW HPSKDVLV RU

RULHQWDWLRQ RI FRQWHQW� ,Q RSSRVLWH WR WKH VFLHQWLILF WHFKQLFDO XQGHUVWDQGLQJ RI WKH WHUP� ZKLFK IRFXVHV RQ

WKH SULQFLSOH RI DQ H[DFW DV SRVVLEOH TXDQWLWDWLYH LPSOHPHQWDWLRQ WKHUH LV WKH LPDJH RI VXVWDLQDELOLW\ DV D

UHJXODWLYH LGHD �+RPDQ ������ ZKLFK VHHV LQ WKH OHDUQLQJ SURFHVV DV ZHOO WKH LQFHQWLYH IRU D VRFLDO GLVFRXUVH

DERXW VXVWDLQDEOH GHYHORSPHQW� %DXPJDUWQHU ������ XQG 0�OOHU 	 )O�JHU ������ KROG WKH DVVXPSWLRQ� WKDW

SXUH TXDQWLWDWLYH DQG VFLHQWLILF RULHQWHG LQGLFDWRUV IRU WKH RSHUDWLRQDOLVDWLRQ RI VXVWDLQDEOH GHYHORSPHQW

DUH LQVXIILFLHQW DQG VKRXOG WKHUHIRUH EH VXSSRUWHG E\ TXDOLWDWLYH FDWHJRULHV�

��� 7KH LQWHUQDWLRQDO GLVFXVVLRQ DERXW VXVWDLQDEOH LQGLFDWRUV

2Q LQWHUQDWLRQDO OHYHOV LQ GLIIHUHQW RUJDQLVDWLRQV LW ZDV WULHG WR GHYHORS LQGLFDWRU V\VWHPV IRU VXVWDLQDELOLW\�
7KH\ ZHUH LQ SDUWLFXODU IRFXVLQJ RQ WKH LQWHUQDWLRQDO FRPSDWLELOLW\� 7KH\ VKRXOG EH WKH EDVLV IRU QDWLRQDO

LQGLFDWRU V\VWHPV RI VXVWDLQDELOLW\ �/�EEH ������

7KH DSSURDFK GHYHORSHG E\ WKH 81�&RPPLVVLRQ IRU 6XVWDLQDEOH 'HYHORSPHQW LQFOXGHV D SUHOLPLQDU\ OLVW RI PRUH

WKDQ ��� LQGLFDWRUV IRU VXVWDLQDELOLW\� 7KH\ DUH EDVHG RQ WKH DJHQGD �� DQG DUH GLYLGHG LQWR VRFLDO�

HFRQRPLF� HFRORJLFDO DQG LQVWLWXWLRQDO GLPHQVLRQV� 7KH PHWKRGRORJ\ RI WKH &6'�LQGLFDWRU DSSURDFK LV

EDVHG RQ WKH HQYLURQPHQW LQGLFDWRU V\VWHP RI WKH 2(&' DQG PHWKRGLFDOO\ RQ WKH SUHVVXUH�VWDWH�UHVSRQVH
365 �2(&' ������ 7KH WH[WXDO IRFXV OLHV RQ WKH HQYLURQPHQW LQGLFDWRUV�

7KH 365�DSSURDFK GLIIHUHQWLDWHV WKUHH GLIIHUHQW W\SHV RI LQGLFDWRUV� WKH SUHVVXUH LQGLFDWRUV FRPSURPLVH
KXPDQ DQG HFRQRPLF DFWLYLWLHV DQG SURFHVVHV� ZKLFK KDYH DQ LQIOXHQFH RQ WKH VXVWDLQDEOH GHYHORSPHQW

DQG OHDG WR LPSDLUPHQW RI HQYLURQPHQW DQG QDWXUDO UHVRXUFHV� WKH VWDWH LQGLFDWRUV� ZKLFK LQGXFH DW

GLIIHUHQW DFWRUV �SULYDWH KRXVHKROGV� FRPSDQLHV� OHJLVODWRU� VRFLDO GHFLVLRQV RU DFWLRQV ZLWKLQ WKH VFRSH RI

SROLWLFDO PHDVXUHV RU DWWLWXGH FKDQJHV��� )XUWKHUPRUH� VHFWRUDO LQGLFDWRUV DUH LQWHJUDWHG� ZKLFK VKRZ

LQWHUDFWLRQV EHWZHHQ WKH YDULRXV GLPHQVLRQV RI VXVWDLQDELOLW\���

�� ,W VKRXOG EH WDNHQ LQWR FRQVLGHUDWLRQ WKDW WKHUH DUH PHWKRGLF SUREOHPV� ZKHQ WKH DEVROXWH YDOXH LV PHDVXUHG DW

WKH ´DFWXDO VWDWH RI WKH VXVWDLQDEOH GHYHORSPHQW´ �SUREOHPV RI DJJUHJDWLRQ DQG ORDGLQJ�� :KLOH LQGLFDWRU
V\VWHPV VXSSO\ LPSRUWDQW LQIRUPDWLRQ DERXW WKH GLUHFWLRQ RU WUHQG RI WKH ZD\V RI VXVWDLQDEOH GHYHORSPHQW �FI�
%)6 ������

�� %XFKHFNHU UHIHUV ���� LQ D VWXG\ WR WZR 6ZLVV PXQLFLSDOLWLHV� WKDW WKH SDUWLFLSDWLRQ RI WKH SRSXODWLRQ DW
ODQGVFDSH SODQQLQJ �H�J� PRGHO RI WKH PXQLFLSDOLW\� FRQFHSW RI ODQGVFDSH GHYHORSPHQW� LV UHOHYDQW IRU WKH ZHOO
EHLQJ LQ WKLV ODQGVFDSH DQG WKHUHIRUH IRU WKH VXVWDLQDELOLW\�

�� ,Q WKH VDPH ZD\ LW VKRXOG EH UHIHUUHG WR WKH SUREOHP RI DJJUHJDWLRQ DQG WKH OLQNHG SUREOHP RI ORDGLQJ ZLWKLQ
RU LQ EHWZHHQ WKH GLIIHUHQW VHFWRUV RI FULWHULD �658 ������

�� &I� 6]HUHQ\L ����E

�� )RU WKH SURVSHULW\ LQGH[ RI WKH :RUOG %DQN FI� :RUOG %DQN ������� DQG 6HUDJHOGLQ �������
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2Q WKH QDWLRQDO OHYHO D SLORW VWXG\ H[LVWV LQ 6ZLW]HUODQG� ZKLFK KDV WKH &6'�DSSURDFK RI WKH 812 DV LWV

EDVLV��� ,Q WKLV� WKH WR EH VHOHFWHG LQGLFDWRUV VKRXOG EH LPSOHPHQWHG UDSLGO\ ZLWK KHOS RI WKH H[LVWLQJ GDWD�

7KH HYDOXDWLRQ DQG WKH SUHOLPLQDU\ VHOHFWLRQ RI WKH LQGLFDWRUV LQ WKH WKUHH GLPHQVLRQV RI VXVWDLQDELOLW\ DUH

SDUWO\ UHOHYDQW IURP WKH YLHZ RI VXVWDLQDEOH WRXULVP GHYHORSPHQW��� 1HYHUWKHOHVV� WKHUH LV VWLOO D GHPDQG
RI UHVHDUFK DQG LPSOHPHQWDWLRQ� DV LQ SDUWLFXODU� ERWK WRSLFV WRXULVP DQG ELRGLYHUVLW\ DUH QRW FRYHUHG

VXIILFLHQWO\ E\ WKH &6'�LQGLFDWRU V\VWHP� DV WKH HYDOXDWLRQ RI WKH &6'�LQGLFDWRU V\VWHP FRQFOXGHV �%)6

������

��� ,QGLFDWRU V\VWHPV IRU D VXVWDLQDEOH UHJLRQDO GHYHORSPHQW

2Q WKH OHYHO RI UHJLRQDO DQG PXQLFLSDO LQGLFDWRU V\VWHPV RI VXVWDLQDELOLW\ WKHUH DUH D ZLGH YDULHW\ RI

DSSURDFKHV� ZKLFK DUH EDVHG RQ GLIIHUHQW PHWKRGLFDO IXQGDPHQWV� 7KH\ UDWKHU RULHQWDWH RQ FDVH VWXGLHV

DQG UHJLRQDO VSHFLILF SUREOHPV DQG SUHIHUHQFHV WKDQ RQ PHWKRGLFDO IXQGDPHQWV �6]HUHQ\L ����E�� 'XH WR

WKH YHU\ JHQHUDO GHILQLWLRQ RI WKH WHUP� QRW RQO\ WKH H[SHULHQFHV RI ORFDO DQG UHJLRQDO DFWRUV KDYH WR EH
LQWHJUDWHG EXW DV ZHOO WKH JHQHUDO VFLHQWLILF FULWHULD� WKH UHJLRQDO IDFWV DQG WKH GHPDQG� ZKHQ LW FRPHV WR WKH

GHYHORSPHQW RI UHJLRQDO RU PXQLFLSDO LQGLFDWRU V\VWHPV� �%HKUHQGW� 1HLW]NH ������

6RPH RI WKH DSSURDFKHV IRU LQGLFDWRU V\VWHPV RI D VXVWDLQDEOH UHJLRQDO GHYHORSPHQW GLIIHU HQRUPRXVO\�

7KH\ FDQ EH FODVVLILHG LQ UHJDUG RI WKHLU GLIIHUHQW REMHFWLYH WDUJHWV��� *HQHUDOO\ \RX FDQ GLIIHUHQWLDWH WKUHH

W\SHV RI LQGLFDWRU V\VWHPV�

�� 3URMHFW LQGLFDWRUV

7KH\ UHODWH RQ WKH FRQFUHWH DVVHVVPHQW RI SURMHFWV DQG PHDVXUHV LQ UHJDUG RI WKHLU FRQWULEXWLRQ WR D
VXVWDLQDEOH UHJLRQDO GHYHORSPHQW� %\ DSSO\LQJ WKHP� \RX FDQ IRU H[DPSOH LGHQWLI\ EHVW�SUDFWLFH

SURMHFWV DQG WKHUHIRUH LPSRUWDQW WDVNV RI PRELOLVLQJ DQG VHQVLWLVDWLRQ FDQ EH GRQH� %XW LQ WKH VDPH ZD\

WKH FDQ EH WKH EDVLV IRU DQ LQWHUQDO UHJLRQDO EHQFKPDUN RQ ZKLFK EDVLV WKH UHVSHFWLYH ILQDQFLDO VXSSRUW

RI WKH GLIIHUHQW SURMHFWV DQG PHDVXUHV PLJKW EH GHFLGHG�

�� 3URFHVV LQGLFDWRUV

7KH\ UHODWH RQ WKH GHVFULSWLRQ RI WKH GHYHORSPHQW SURFHVVHV LQ WKH DUHD �PXQLFLSDOLW\� UHJLRQ� VWDWH�� ,Q

SDUWLFXODU LW LV WULHG� DOVR LQ WKH WHUP RI EHQFKPDUN� WR DVVHVV WKH LQWHJUDWLRQ RI REMHFWLYH WDUJHWV RI WKH

DJHQGD �� LQ WKHVH SURFHVVHV LQ D FRPSDUDWLYH ZD\� $V ZHOO LQ WKLV FDVH WKH IXQFWLRQ RI PRELOLVLQJ
DQG VHQVLWLVDWLRQ SOD\V DQ LPSRUWDQW UROH� ,W HQDEOHV WKH �LQWHUQDO DQG H[WHUQDO� DVVHVVPHQW RI WKH

GLIIHUHQW DJHQGD SURFHVVHV LQ WHUPV RI D FROODWHUDO FRQWUROOLQJ DQG D SHULRGLFDO HYDOXDWLRQ RI WKHVH

SURFHVVHV�

�� 6WDWXV LQGLFDWRUV

7KH\ UHODWH RQ WKH GHVFULSWLRQ RI WKH DFWXDO VWDWH RU RQ WKH GHFU\SWLRQ RI D ORQJ�WHUP GHYHORSPHQW�

7KH LQ WKLV ZD\ FROOHFWHG GDWD KDYH GLIIHUHQW IXQFWLRQV� 7KH\ KDYH WKHPRQLWRULQJ IXQFWLRQ� RQ D ORQJ

WHUP EDVLV WKH FKDQJH RI WKH UHVSHFWLYH UHJLRQDO� QDWLRQDO RU JOREDO FDSLWDO XVH LV GRFXPHQWHG� ,Q WHUPV

RI D EHQFKPDUN WKH\ KHOS WR FRPSDUH WKH VWDWH RI WKH GHYHORSPHQW RI GLIIHUHQW UHJLRQV RU QDWLRQV
ZLWK UHIHUHQFH WR YLHZSRLQWV RI VXVWDLQDELOLW\� $GGLWLRQDOO\� WKH\ FDQ SOD\ D VLJQLILFDQW UROH IRU WKH

PRELOLVLQJ DQG VHQVLWLVDWLRQ RI WKH UHVSHFWLYH SRSXODWLRQ E\ GRFXPHQWLQJ YLD VWULNLQJ LQGLFDWRUV WKH

QRQ�VXVWDLQDELOLW\ RI D GHYHORSPHQW �RU DV ZHOO WKH LPSURYHPHQW RI D XS WR WKHQ QHJDWLYH

GHYHORSPHQW��

7KH FKRLFH RI VXLWDEOH LQGLFDWRU V\VWHPV GHSHQGV QRZ RQ WKH VSHFLILF TXHVWLRQ RU SUREOHP� ,W PXVW EH

SRQGHUHG WKRURXJKO\� ZKHWKHU D SURMHFW� SURFHVV RU DQ DFWXDO VWDWH VKRXOG EH DVVHVVHG ZLWK WKH DLG RI

LQGLFDWRUV�

�� 0RUH WKDQ �� FRXQWULHV WDNH SDUW DW WKH FRXQWU\ VSHFLILF LPSOHPHQWDWLRQ RI WKHVH &6' LQGLFDWRU VHWV� $Q

HYDOXDWLRQ RI WKH LQGLFDWRU VHWV IRU *HUPDQ\ SURYHG� WKDW PDQ\ RI WKH LQGLFDWRU VXJJHVWLRQV DUH QRW UHOHYDQW
IRU DQ LQGXVWU\ FRXQWU\ DV *HUPDQ\� )XUWKHUPRUH� LW VKRZHG WKDW LQGLFDWRUV IRU LPSRUWDQW VHFWRUV H�J� WUDIILF
ZHUH PLVVLQJ �%08 ������

�� (�J� ILJXUH RI WKH QHW PLJUDWLRQ� *'3 SHU FDSLWD� DQQXDO HQHUJ\ XV SHU FDSLWD� UDWLR RI UHVHUYHV� UDWLR RI

HQGDQJHUHG VSHFLHV LQ UHODWLRQ WR WKH WRWDO SRSXODWLRQ RI QDWLYH VSHFLHV�

�� &I� WKH RYHUYLHZ� VKRZQ LQ WKH DSSHQGL[ DERXW GLIIHUHQW LQGLFDWRU V\VWHPV IRU UHJLRQDO GHYHORSPHQW V\VWHPV�

ZKLFK GHVFULEH WKH FXUUHQW GLVFXVVLRQ LQ *HUPDQ\�
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��� ,QGLFDWRU V\VWHPV IRU D VXVWDLQDEOH WRXULVWLF GHYHORSPHQW

7KH GHYHORSPHQW RI LQGLFDWRUV IRU VXVWDLQDELOLW\ LQ WKH VHFWRU RI WRXULVP KDG QRW EHHQ GLVFXVVHG H[SOLFLWO\

XQWLO WKH PLG�QLQHWLHV �FI� 5DPP ����� %DXPJDUWQHU ����� %DXPJDUWQHU 	 5|KUHU ����� %HFNHU HW DO� �����

3LOV 	 (OWVFKND�6FKLOOHU ����� :72 ������

3RVVLEOH WRSLFV IRU LQGLFDWRUV ZHUH IRU H[DPSOH FRPSLOHG DV SUHSDUDWLRQ WR WKH �WK &6' FRQIHUHQFH� 1HZ
<RUN �����

7KH\ FRPSULVH �DFFRUGLQJ WR 3LOV 	 (OWVFKND�6FKLOOHU ���� DQG (FR7UDQV ������

• 7UDIILF ORDGV� H�J� WUDQVSRUW HQHUJ\ XVH SHU GD\ RI VWD\

• 8UEDQLVDWLRQ DQG RYHU�XVH RI WKH LQIUDVWUXFWXUH LQ PDVV DQG WRXULVP UHVRUWV

• 3URFHVVHV RI HFRQRPLF FRQFHQWUDWLRQ DQG GHSHQGHQFLHV

• 7KLQQLQJ�RXW RI SHULSKHUDO UHJLRQV

• 6RFLRFXOWXUDO FRQVHTXHQFHV

• (FRORJLFDO FRQVHTXHQFHV �XVH RI UHVRXUFHV� ODQGVFDSH DQG QDWXUDO ODQGVFDSH LPSDFWV�

• 7HPSRUDU\ VSUHDGLQJ� SHDN ORDG LPSDFWV

• &RQWURO LQVWUXPHQWV LQ WKH VHFWRU WRXULVP

• 7KH UDWLR EHWZHHQ RULJLQ DQG GHVWLQDWLRQ

$ VHW RI HOHYHQ TXDQWLWDWLYH FRUH LQGLFDWRUV� GHYHORSHG E\ WKH :72� DQG D VXSSOHPHQW ZLWK WKUHH VSHFLILF �NLQG
DQG ORFDWLRQ RI WKH WRXULVWLF UHJLRQ� H�J� PRXQWDLQ� RU FRDVW UHJLRQ� XUEDQ FKDUDFWHU� XQLTXH HFRORJLFDO

DWWUDFWLRQ� HWF�� FRPSRVLWH LQGLFHV� ZKLFK KDYH WR EH GHILQHG LQ GHWDLO� LV XVHG DQG GHYHORSHG LQ GLIIHUHQW

UHJLRQDO VWXGLHV��:72 ����� %DXPJDUWQHU ������

0RVW RI WKH VXJJHVWHG PHDVXUDQGV RI WKH LQGLFDWRUV UHODWH KRZHYHU RQ VWURQJO\ DJJUHJDWHG FRQWHQWV� 7KLV LV

ZK\� IRU H[DPSOH WKH VXJJHVWHG LQGLFDWRU ´VRFLDO LPSDFWVµ LV PHDVXUHG E\ WKH UDWLR WRXULVWV�UHVLGHQWV� 7KH

´HFRQRPLF LPSDFWµ FRQFHQWUDWHV RQ WKH UDWH RI WRXULVWLF UHOHYDQW HFRQRPLF DFWLYLWLHV DQG WKH LQVWLWXWLRQDO

FRPSRQHQW LV UHGXFHG WR WKH PHUH H[LVWHQFH RI D SODQ GRFXPHQW� ZLWKRXW TXHVWLRQLQJ ZKHWKHU WKH

GRFXPHQW ZDV FUHDWHG LQ D SURFHVV RI SDUWLFLSDWLRQ� �FI� %DXPJDUWQHU ������ )RU WKH JXHVW VDWLVIDFWLRQ DQG
WKH LPSDFW RQ WKH ORFDO SRSXODWLRQ LQWHUYLHZV DUH VFKHGXOHG�

6HLOHU ������ OLPLWV KLV VWXG\ RQ D VHW RI VHYHQ TXDQWLWDWLYH LQGLFDWRUV IRU WKH ´HYDOXDWLRQ RI D VR�FDOOHG

KDUPRQLVHG WRXULVWLF GHYHORSPHQWµ ZLWK D UDWLQJ VFDOH WR ZKLFK WKH VLQJOH PHDVXUHPHQW VHFWRUV DUH DOORFDWHG���

3LOV 	 (OWVFKND�6FKLOOHU ������ GLIIHUHQWLDWH LQ WKHLU VWXG\ WKUHH GLIIHUHQW F\FOHV RI DFWLYLWLHV LQ WRXULVP� DUULYDO
DQG GHSDUWXUH� VWD\ LQ WKH UHJLRQ DQG DFWLYLWLHV LQ WKH UHJLRQ� ,QGLFDWRUV IRU WKH DVSHFWV RI WKH XVH RI

HQYLURQPHQW DQG UHVRXUFHV DQG WKH VRFLDO DVSHFWV DUH SURSRVHG LQ HDFK F\FOH RI DFWLYLW\� $GGLWLRQDOO\ LW LV

GLIIHUHQWLDWHG LQWR YDULRXV JHRJUDSKLFDO OHYHOV RI LPSDFW �JOREDO� UHJLRQDO� ORFDO�� 7KH IRFXV LV SXW RQ WKH

LPSDFW RQ WKH HQYLURQPHQW DQG WKH SRWHQWLDO RI SUHVVXUH RI WRXULVP� $V HFRQRPLF LQGLFDWRU� RQO\ WKH
RUGLQDO QXPEHU ÅUDWLR RI HPSOR\PHQW RI WKH KRVSLWDOLW\ LQGXVWU\´ LV SURSRVHG� %HFNHU HW DO� ������

GHYHORSV IRU WRXULVP D GHPDQG RULHQWHG LQGLFDWRU V\VWHP� LQ ZKLFK WKH WRXULVWV DUH UHJDUGHG DV WKH PRVW

LPSRUWDQW GHFLVLRQ PDNHUV� $OO DJDLQVW WKH EDFNJURXQG RI WKH K\SRWKHVLV� WKDW VHQVLWLVHG JXHVWV FDQ

PRWLYDWH WKH WRXULVP VHFWRU WR D UHWKLQNLQJ YLD WKH GHPDQG���

%DXPJDUWQHU ������ WDNHV LQ D VWRFN�WDNLQJ DQG D FULWLFLVP RQ WKH :72 DSSURDFK WKH YLHZ� WKDW D

FRPSUHKHQVLYH DVVHVVPHQW RI VXVWDLQDEOH GHYHORSPHQW FDQ EH RQO\ GRQH LI \RX FRPELQH WKH TXDQWLWDWLYH DQG
TXDOLWDWLYH LQGLFDWRUV� $ VLPLODU DSSURDFK LV DOUHDG\ UHDOLVHG ZLWKLQ WKH VFRSH RI WKH 'DQLVK SURMHFW
'HVWLQDWLRQ ��� 7KH RQJRLQJ PRQLWRULQJ RI WKLV� RQ D QDWLRQDO OHYHO� VXFFHVVIXOO\ LPSOHPHQWHG VXVWDLQDEOH

�� 7KHUH LV IRU H[DPSOH WKH JUDGH RI GHYHORSPHQW DQG VHDOLQJ� WKH GHYHORSPHQW RI DJULFXOWXUDO DUHD� WUDQVSRUW
FDSDFLWLHV RI FDEOH FDUV� VNL�OLIWV� HWF� LQ UHODWLRQ WR WKH QXPEHU RI EHGV� WKH UHODWLRQ RI KRWHOV DQG QRQ�KRWHO

DFFRPPRGDWLRQ� RU WKH UDWLR RI QXPEHU RI EHGV RI UHVLGHQWV� 1R HFRQRPLF LQGLFDWRUV DUH VXJJHVWHG�

�� 7KH\ DUH GLYLGHG LQ PRELOLW\ LQGLFDWRUV� SURVSHULW\ LQGLFDWRUV �SUHVVXUH RQ QDWXUDO UHVRXUFHV DQG HQYLURQPHQW��

HPSOR\PHQW LQGLFDWRU �HIIHFWV RQ WKH HPSOR\PHQW�� HFRQRPLF LQGLFDWRU �HIIHFWV RQ WRXULVWLF H[SHQGLWXUHV��
DFFXOWXUDWLRQ LQGLFDWRUV �FXOWXUDO HIIHFWV��
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WRXULVWLF FRQFHSW� EDVHV RQ D FRPELQDWLRQ RI TXDQWLWDWLYH DQG TXDOLWDWLYH LQGLFDWRUV DQG WULHV WR FROOHFW

VWDWLF� G\QDPLF DQG SURFHVV RULHQWHG FULWHULD� 8S WR QRZ� WKHUH LV QR H[LVWHQFH RI D PRQLWRULQJ V\VWHP

DERXW WKH LPSDFWV RI WRXULVP IRU D VXVWDLQDEOH GHYHORSPHQW�

:LWKLQ WKH VFRSH RI VLQJOH UHVHDUFK SURMHFWV RQO\ EDVLF DSSURDFKHV IRU D PRQLWRULQJ V\VWHP ZHUH

GHYHORSHG� ZKLFK ZHUH RQO\ UHOHYDQW IRU FOHDU FXW GHILQHG GHVWLQDWLRQV RU IRU VLQJOH WRXULVWLF PD\RU HYHQWV�
��

7KHUH DUH DV ZHOO EDVLF DSSURDFKHV IRU WKH FROOHFWLRQ RI HFRQRPLF GHYHORSPHQW ZLWKLQ WKH VFRSH RI

´6DWHOOLWH $FFRXQW 7RXULVPµ� WKH QDWLRQDO DFFRXQWV DV ZHOO DV ZLWKLQ WKH VFRSH RI VLQJOH VWXGLHV RI

EUDQFKHV� ��

��� *HQHUDO UHTXLUHPHQWV WRZDUGV DQ LQGLFDWRU V\VWHP

,I DQ LQGLFDWRU V\VWHP IRU WKH PRQLWRULQJ RI WKH VXVWDLQDELOLW\ RI UHJLRQDO GHYHORSPHQW VKRXOG EH DSSOLHG

RQ UHJLRQDO OHYHO DQG VLPXOWDQHRXVO\ D KLJK FRQWURO LPSDFW VKRXOG EH JDLQHG� WKH IROORZLQJ EDVLF
UHTXLUHPHQWV KDYH WR EH WDNHQ LQWR FRQVLGHUDWLRQ�

• (DV\ PDQDJHDELOLW\� WKH FROOHFWLRQ DQG XSGDWLQJ RI WKH QHHGHG GDWD PXVW EH LQWHJUDWHG� ZLWKRXW PXFK

HIIRUW� LQWR WKH HYHU\GD\ EXVLQHVV RI WKH SDUWLFLSDWLQJ LQVWLWXWLRQV DQG WKH SURMHFW ERGLHV�

• &OHDUQHVV� IRU WKH PRWLYDWHG FLWL]HQ LW VKRXOG EH HDV\� E\ PHDQV RI WKH FULWHULD� WR XQGHUVWDQG WKH

REMHFWLYHV RI WKH UHVSHFWLYH DJHQGD SURFHVV DQG ZKHUH WKH FRQFHSW RI D VXVWDLQDEOH GHYHORSPHQW

KDV LWV TXDOLW\� ,Q WKLV ZD\ LW LV JXDUDQWHHG� WKDW WKH QHFHVVLW\ RI TXDOLW\ PDQDJHPHQW LV LQVLJKWIXO�

• $WWUDFWLYHQHVV� WKHUH VKRXOG EH DW OHDVW D UHSUHVHQWDWLYH VHOHFWLRQ RI FULWHULD ZLWK DQ HPRWLRQDO

PHVVDJH� ,W VKRXOG EH VWURQJ HQRXJK WR DURXVH WKH LQWHUHVW RI WKH FLWL]HQV� PHGLD DQG WR VWLPXODWH
FRPPXQLFDWLRQ YLD WKH REMHFWLYHV�

• $ELOLW\ WR PRWLYDWH� WKH FULWHULD VKRXOG QRW UHSUHVHQW DQ LGHDO VLWXDWLRQ RI WKH UHPRWH IXWXUH� EXW DFW DV

D VXSSRUW IRU WKH FRQWLQXRXV LPSURYHPHQW RI WKH DFWLYLWLHV� 2WKHUZLVH HQJDJHG DFWRUV PLJKW EH

GLVFRXUDJHG E\ WKH XQFRPSOHWHG HQGHDYRXUV�

• 2EMHFWLYHQHVV DQG PHDVXUDELOLW\� WKH FULWHULD PXVW EH ORJLFDOO\ DQG VKRXOG EH ZHOO�IXQGHG LQ D VFLHQWLILF

ZD\� $ WUDQVYHUVH VHFWLRQ RI WKH LQGLFDWRUV VKRXOG EH DV ZHOO PHDVXUDEOH LQ WHUPV RI TXDQWLW\� WR

GHWHUPLQH SURJUHVVHV LQ WKH SHULRG�

,I D VXVWDLQDELOLW\ PRQLWRULQJ DLPV RQ WKH FRPSDULVRQ RI PXQLFLSDOLWLHV DQG UHJLRQV �QDWLRQDO DQG
LQWHUQDWLRQDO� WKH UHTXLUHPHQW JHW HYHQ KLJKHU� ,W PXVW EH WKHQ FKHFNHG� ZKHWKHU WKHUH DUH LQGLFDWRUV IRU

HDFK VLQJOH FULWHULRQ� ZKLFK DUH LQ XVH LQ RWKHU FRXQWULHV RU UHJLRQV DV ZHOO� 7KHUHIRUH� WKH UHOHYDQW

LQGLFDWRU OLVWV KDYH WR EH FRQVXOWHG� ZKHUHDV WKH &6'�� OLVW LV WKH PRVW LPSRUWDQW RQH� IROORZHG E\ RWKHU

OLVWV DV WKH RQHV RI 2(&' RU (85267$7�

� &RQFOXVLRQV

7KLV SDSHU GHDOV ZLWK WKH SUREOHP RI ZKDW FRXOG EH GRQH E\ UHJLRQV LQ WKH DOSLQH UHJLRQ WR PDLQWDLQ DQG

VWUHQJWKHQ WKHLU VWDWXV DV DQ DXWRQRPRXV FDSDEOH RI DFWLQJ OLYLQJ VSDFH� HFRQRPLF DQG QDWXUDO DUHD� 7KLV QRUPDWLYH

FRQFHSW KDV DFFRUGLQJ WR WKH DXWKRUV· XQGHUVWDQGLQJ RI VXVWDLQDELOLW\ D VWURQJ DQDORJ\ ZLWK WKH FRUH
UHTXLUHPHQWV RI D VXVWDLQDEOH UHJLRQDO RU WRXULVWLF GHYHORSPHQW� +RZ FDQ D VXVWDLQDEOH UHJLRQDO RU WRXULVWLF

GHYHORSPHQW LQ WKH DOSLQH UHJLRQ EH UHDFKHG DQG LQ ZKLFK ZD\ FDQ SURFHVVHV EH LQLWLDWHG DQG FRQWUROOHG

WRZDUGV WKH GLUHFWLRQ RI VXVWDLQDEOH GHYHORSPHQW"

7KLV PDLQ TXHVWLRQ FRPSURPLVHV DOO GLPHQVLRQV RI VXVWDLQDELOLW\ DQG LV LQ SURFHVV ZLWKLQ WKH VFRSH RI D

QDWLRQDO UHVHDUFK SURMHFW� ZKLFK LV GLYLGHG LQWR IRXU PRGXOHV�

�� &I�� WKH SDSHUV DERXW 6NL ZRUOG FKDPSLRQVKLS LQ 6W� 0RULW] �%LHJHU� (OVDVVHU 	 0�OOHU �����

�� )RU WKH FDEOH FDU VHFWRU FI� WKH SURMHFW ÅHYDOXDWLRQ RI WKH ILQDQFLDO DQG HQWUHSUHQHXULDO SHUVSHFWLYHV RI 6ZLVV

FDEOH FDUV´ ILQDQFHG E\ VHFR� DQG IRU WKH KRWHO VHFWRU WKH SURMHFW ´6XFHVV ,QGLFDWRUV DQG 'ULYHUV +RWHOOHU\µ�
ILQDQFHG E\ .7,� %RWK SURMHFWV DUH EHLQJ FDUULHG RXW E\ WKH ,'7�+6*�

�� KWWS���ZZZ�XQ�RUJ�HVD�VXVWGHY�FVG��FVG�BLQGLBES��SGI
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7KH PHWKRGLFDO SDSHUV LQ PRGXOH � GHDO� ILUVWO\� ZLWK WKH GHILQLWLRQ DQG WKH FOHDU FXW RI WKH WHUP RI VXVWDLQDEOH

UHJLRQDO RU WRXULVWLF GHYHORSPHQW� VHFRQGO\ ZLWK WKH LGHQWLILFDWLRQ RI REMHFWLYHV DQG FULWHULD DQG WKLUGO\� ZLWK

HQGRJHQRXV DQG H[RJHQRXV GHWHUPLQDQWV RI UHJLRQDO GHYHORSPHQW SURFHVVHV� ,Q WKH IROORZLQJ� RQ WRS RI

WKDW� D EDVLV LQGLFDWRU VHW RI VXVWDLQDEOH GHYHORSPHQW LV HVWDEOLVKHG� $GGLWLRQDOO\� VKRXOG WKH YLHZ RI G\QDPLF

SURFHVVHV �WUHQGV� LQQRYDWLRQ� DQG OHDUQLQJ SURFHVVHV� UHJLRQDO GHFLVLRQ QHWZRUNV� VKRZ WKH GLUHFWLRQ
WRZDUGV VXVWDLQDEOH DQG QRQ�VXVWDLQDEOH GHYHORSPHQW SURFHVVHV PRYH WR� ,Q GRLQJ VR� SRWHQWLDO FRQIOLFWV

VKRXOG EH VKRZQ DV ZHOO DV V\QHUJLHV EHWZHHQ GLIIHUHQW REMHFWLYHV RI VXVWDLQDELOLW\� ZKLFK DUH IRU WKH

SURFHVV RI PDQDJHPHQW DQG FRQWUROOLQJ DV ZHOO IRU FRQFUHWH UHFRPPHQGDWLRQ RI DFWLYLWLHV RI JUHDWHVW

LPSRUWDQFH�

0RGXOH � LV DERXW ILYH UHJLRQDO FDVHV VWXGLHV� LQ ZKLFK WKH ORQJ�WHUP GHYHORSPHQW DQG WKH UROH RI WRXULVP LV

DQDO\VHG� )XUWKHUPRUH� WKH WRXULVWLF GHYHORSPHQW LV DQDO\VHG DERXW LWV VXVWDLQDELOLW\ DQG DVVHVVHG�

VXEMHFWLYHO\� E\ RWKHU DFWRUV� :LWK WKLV� D UHJLRQDO DGDSWHG LQGLFDWRU VHW ZLWK DOO DFWRUV LQ D SDUWLFLSDWLQJ SURFHVV
ZLOO EH GHYHORSHG LQ WZR UHJLRQDO SURIRXQG VWXGLHV�

0RGXOH � FRQVLVWV RI D FRPSDULQJ DQDO\VHV DQG D VXPPDU\ RI UHVXOWV RI WKH FDVH VWXGLHV� ZKHUH DQ DQDO\VLV

PRGHO RI WKH UHJLRQDO HFRQRPLF LPSRUWDQFH RI WRXULVP IRU WKH YDULRXV UHJLRQ LV GHYHORSHG� 2Q WRS RQ WKH

VXPPHU\ RI WKH HPSLULF UHVXOWV� WKH PRQLWRULQJ V\VWHP IRU WKH GHYHORSPHQW RI WRXULVWLF GHYHORSPHQW LQ WKH DOSLQH

UHJLRQ� DV ZHOO DV D PDQDJHPHQW PRGHO IRU D VXVWDLQDEOH WRXULVP DUH ILQDOO\ GHYHORSHG LQ PRGXOH �� 7KHVH PRGHOV

RI DFWLRQ DUH EHLQJ LPSOHPHQWHG LQ WKH SDUWLFLSDWLQJ UHJLRQV�

$FNQRZOHGJHPHQWV

7KLV SDSHU LV EDVHG RQ ZRUN WR VHW XS D UHVHDUFK SURMHFW ZLWKLQ WKH IUDPHZRUN RI 6ZLVV 1DWLRQDO 5HVHDUFK
3URJUDPPH 153 �� ´/DQGVFDSHV DQG +DELWDWV RI WKH $OSVµ� IXQGHG E\ WKH 6ZLVV 1DWLRQDO 6FLHQFH

)RXQGDWLRQ �61)��

5HIHUHQFHV

$EHJJ� %� ������� .OLPDlQGHUXQJ XQG 7RXULVPXV� 1DWLRQDOHV )RUVFKXQJVSURJUDPP �.OLPDlQGHUXQJHQ

XQG 1DWXUNDWDVWURSKHQ� �1)3 ���� 6FKOXVVEHULFKW� =�ULFK�

$QWLOOH� *�� 5�WWHU� +�� %HUZHUW� $�� -DQGHDX� 6� ������� 6DWHOOLWHQNRQWR 7RXULVPXV I�U GLH 6FKZHL]�

'HWDLONRQ]HSW LP $XIWUDJ GHV %)6 XQG VHFR� *HQqYH� 5�VFKOLNRQ� $UEHLWVJHPHLQVFKDIW /DERUDWRLUH

G·HFRQRPLH DSSOLTXpH �/($� XQG 5�WWHU � 3DUWQHU�

%lFKWROG� +� *�� %HUZHUW� $� HW� DO� ������� 6XVWDLQDEOH 'HYHORSPHQW XQG 5DXPSODQXQJ� ,Q� $5/ �������

'DXHUKDIWH� XPZHOWJHUHFKWH 5DXPHQWZLFNOXQJ� $UEHLWVPDWHULDO ��� GHU $NDGHPLH I�U

5DXPIRUVFKXQJ XQG /DQGHVSODQXQJ� +DQQRYHU� 6� ��������

%DXPJDUWQHU� &� ������� 1DFKKDOWLJNHLW LP |VWHUUHLFKLVFKHQ 7RXULVPXV� *UXQGODJHQ XQG %HVWDQGHV

$XIQDKPH� 6WXGLH HUVWHOOW LP $XIWUDJ GHV %XQGHVPLQLVWHULXPV I�U :LUWVFKDIW XQG $UEHLW� :LHQ�

,QVWLWXW I�U LQWHJUDWLYHQ 7RXULVPXV 	 )UHL]HLWIRUVFKXQJ�

%DXPJDUWQHU� &� 5|KUHU &� ������� 1DFKKDOWLJNHLW LP 7RXULVPXV� 8PVHW]XQJVSHUVSHNWLYHQ DXI UHJLRQDOHU

(EHQH� :LHQ� 0DQ]�9HUODJ�

%HFNHU� &�� -RE� +� 	 :LW]HO� $� ������� 7RXULVPXV XQG QDFKKDOWLJH (QWZLFNOXQJ� *UXQGODJHQ XQG

SUDNWLVFKH $QVlW]H I�U GHQ 0LWWHOHXURSlLVFKHQ 5DXP� 'DUPVWDGW� :LVVHQVFKDIWOLFKH

%XFKJHVHOOVFKDIW�

%HKUHQGW� '� 	 1HLW]NH +��3� �����D�� ,QGLNDWRUHQ I�U HLQH 1DFKKDOWLJH (QWZLFNOXQJ� (&2/2*�%HULFKW

����� +DQQRYHU� ,QVWLWXW I�U VR]LDO�|NRORJLVFKH )RUVFKXQJ XQG %LOGXQJ�

%HUQHW� %�� 7� %LHJHU �+UVJ�� ������� )LQDQ]LHUXQJ LP 7RXULVPXV � +HUDXVIRUGHUXQJHQ XQG /|VXQJVDQVlW]H

LP /LFKWH GHU QHXHQ )LQDQ]EHGLQJXQJHQ� %HUQ�

%HUZHUW� $� ������� (17523� $ IOH[LEOH DQG K\EULG DSSURDFK IRU WKH HVWLPDWLRQ RI UHJLRQDO LQSXW�RXWSXW

WDEOHV� 3DSHU SUHVHQWHG DW WKH �WK 56$, :RUOG &RQJUHVV� /XJDQR� 6ZLW]HUODQG� 0D\ ������ �����

%HUZHUW� $�� %LJQDVFD� )� 	 )LOLSSLQL� 3� ������� 3UHLVH XQG 4XDOLWlWVHLJHQVFKDIWHQ VFKZHL]HULVFKHU

6NLJHELHWH� 6FKlW]XQJHQ PLW GHP KHGRQLVFKHQ 3UHLVDQVDW] XQWHU %HU�FNVLFKWLJXQJ UlXPOLFKHU

$XWRNRUUHODWLRQ� ,Q� -DKUEXFK I�U 5HJLRQDOZLVVHQVFKDIW ������
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%)6 %XQGHVDPW I�U 6WDWLVWLN ������� 1DFKKDOWLJH (QWZLFNOXQJ LQ GHU 6FKZHL]� 0DWHULDOLHQ I�U HLQ

,QGLNDWRUHQV\VWHP ² (LQH 3LORWVWXGLH XQWHU 9HUZHQGXQJ GHU 0HWKRGLN GHU .RPPLVVLRQ I�U

QDFKKDOWLJH (QWZLFNOXQJ GHU 812� 5HLKH � 5DXP XQG 8PZHOW� 1HXFKkWHO� %XQGHVDPW I�U 6WDWLVWLN�

%LHJHU� 7� ������� 'LH ZLUWVFKDIWOLFKHQ (IIHNWH GHV 7RXULVPXV DOV SROLWLVFKH $UJXPHQWDWLRQVKLOIH ²

%HUHFKQXQJVPHWKRGH XQG 5HVXOWDWH DP %HLVSLHO /X]HUQ� 5HYXH GH 7RXULVPH �������

%LHJHU� 7� ������� 0RXQWDLQV RI WKH :RUOG WKH :RUOG� 7RXULVP DQG 6XVWDLQDEOH 'HYHORSPHQW� ,Q� 6ZLVV

$JHQF\ IRU 'HYHORSPHQW DQG &R�RSHUDWLRQ�

%LHJHU� 7� ������� 'LHQVWOHLVWXQJVPDQDJHPHQW� (LQI�KUXQJHQ LQ 6WUDWHJLHQ XQG 3UR]HVVH EHL SHUV|QOLFKHQ

'LHQVWOHLVWXQJHQ� PLW )DOOVWXGLHQ YHUVFKLHGHQHU 3UDNWLNHU� +DXSW� %HUQ�

%LHJHU� 7� �����D�� 0DQDJHPHQW YRQ 'HVWLQDWLRQHQ XQG 7RXULVPXVRUJDQLVDWLRQHQ� �� $XIODJH� 2OGHQEXUJ

0�QFKHQ :LHQ�

%LHJHU� 7� �����E�� 6NL :0 ����� ,Q� 7RXULVPXVMRXUQDO�

%LHJHU� 7�� /DHVVHU� &�� /XGZLJ� (� 	 &DVSDU� 3� ������� 3HUVSHNWLYHQ GHU 6FKZHL]HU %HUJEDKQEUDQFKH�

)DOOVWXGLH I�U GLH 7UDQVIRUPDWLRQ HLQHU ZLFKWLJHQ WRXULVWLVFKHQ 7HLOEUDQFKH� 5HYXH GH 7RXULVPH

������� 6� ������

%LHJHU� 7�� 0�OOHU� +�5� 	 (OVDVVHU� +� ������� (LQH 6SRUW�*URVVYHUDQVWDOWXQJ LP 6SDQQXQJVIHOG ]ZLVFKHQ

ZLUWVFKDIWOLFKHQ� |NRORJLVFKHQ XQG JHVHOOVFKDIWOLFKHQ $QVSU�FKHQ� 6W� *DOOHQ� %HUQ� =�ULFK� 6W�

0RULW]�

%LHJHU� 7�� 5LNOLQ� )�0� 	 /DHVVHU� &� ������� 7KH UDWLRQDOH EHKLQG LQYHVWPHQWV LQ WRXULVP YHQWXUHV ² ORFN

LQ RU GHOLEHUDWH HFRQRPLF GHFLVLRQV" 0RGHO DQG RXWOLQH IRU D UHVHDUFK DJHQGD DQDO\VLQJ EXVLQHVV

VXVWDLQDELOLW\� $,(67 5HSRUWV 9RO� ��� 6W� *DOOHQ�

%LHJHU� 7�� (OVDVVHU +� 	 0�OOHU +�5� ������ LP (UVFKHLQHQ�� 6NL :0 ����� ,Q� 7RXULVPXVMRXUQDO�

%UXJJHU� (�$�� )XUUHU� *�� 0HVVHUOL� %� 	 0HVVHUOL� 3� �+UVJ�� ������� 8PEUXFK LP %HUJJHELHW� 'LH

(QWZLFNOXQJ GHV VFKZHL]HULVFKHQ %HUJJHELHWHV ]ZLVFKHQ (LJHQVWlQGLJNHLW XQG $EKlQJLJNHLW DXV

|NRQRPLVFKHU XQG |NRORJLVFKHU 6LFKW� %HUQ� 9HUODJ +DXSW�

%�UNL� 5� ������� .OLPDlQGHUXQJ XQG $QSDVVXQJVSUR]HVVH LP :LQWHUWRXULVPXV� 1HXH )ROJH� +HIW �� 6W�

*DOOHQ� 2VWVFKZHL]HULVFKH *HRJUDSKLVFKH *HVHOOVFKDIW�

&DWHU� (� 	 /RZPDQ� *� �+UVJ��������� (FRWRXULVP� $ VXVWDLQDEOH 2SWLRQ" &KLFKHVWHU�6XVVH[�

&RSHODQG� 7�� .ROOHU� 7� 	 0XUULQ� -� ������� 8QWHUQHKPHQVZHUW� 0HWKRGHQ XQG 6WUDWHJLHQ I�U HLQH

ZHUWRULHQWLHUWH 8QWHUQHKPHQVI�KUXQJ� �� $XIODJH )DQNIXU�1HZ <RUN� &DPSXV�

&UHYRLVLHU� 2� �(G�� ������� /HV PLOLHX[ XUEDLQV � LQQRYDWLRQ� V\VWqPHV GH SURGXFWLRQ HW DQFUDJH� 1HXFKkWHO

'DO\� +� (� ������� $OORFDWLRQ� GLVWULEXWLRQ DQG VFDOH� WRZDUGV DQ HFRQRPLFV WKDW LV HIILFLHQW� MXVW DQG

VXVWDLQDEOH� ,Q� (FRORJLFDO (FRQRPLFV � ������� ��� ² ����

'LHIHQEDFKHU� +�� .DUFKHU� +�� 6WDKPHU� &� 	 7HLFKHU� 9� ������� 1DFKKDOWLJH :LUWVFKDIWVHQWZLFNOXQJ LP

UHJLRQDOHQ %HUHLFK ² (LQ 6\VWHP YRQ |NRORJLVFKHQ� |NRQRPLVFKHQ XQG VR]LDOHQ ,QGLNDWRUHQ� )H6W�

5HLKH $ 1U� ��� +HLGHOEHUJ�

(XURSlLVFKH .RPPLVVLRQ ������� *HPHLQVFKDIWVSURJUDPP I�U 8PZHOWSROLWLN XQG 0DVVQDKPHQ LP

+LQEOLFN DXI HLQH GDXHUKDIWH XQG XPZHOWJHUHFKWH (QWZLFNOXQJ� ,Q� $PWVEODWW GHU (XURSlLVFKHQ

*HPHLQVFKDIWHQ 1U� ���&�������

)RUV\WK� 7� ������� 6XVWDLQDEOH 7RXULVP� 0RYLQJ IURP 7KHRU\ WR 3UDFWLFH� $ UHSRUW SUHSDUHG E\ 7RXULVP

&RQFHUQ� SXEOLVKHG E\ ::)�8.� :H\VLGH 3DUN�6XUUH\�

*UDEKHU� *� ������� :DFKVWXPV�.RDOLWLRQHQ XQG 9HUKLQGHUXQJV�$OOLDQ]HQ� (QWZLFNOXQJVLPSXOVH XQG �

EORFNLHUXQJHQ GXUFK UHJLRQDOH 1HW]ZHUNH� ,QIRUPDWLRQHQ ]XU 5DXPHQWZLFNOXQJ� +HIW ��� 6� ��������

*ULVFKFRQVXOWD $* ������� 'DV 8QWHUQHKPHQ $URVD� HLQH NOHLQH �/RJLHU��1DFKWPXVLN �EHU GLH WRXULVWLVFKH

:HUWVFK|SIXQJ� &KXU

+DEHU� :� ������� 1DFKKDOWLJH 1XW]XQJ� 0HKU DOV HLQ QHXHV 6FKODJZRUW"� 5DXPIRUVFKXQJ XQG

5DXPRUGQXQJ� +� �� 6� ��������

+HGLJHU� :� ������� (OHPHQWH HLQHU |NRORJLVFKHQ gNRQRPLN QDFKKDOWLJHU (QWZLFNOXQJ� ,Q� 5HQQLQJV� .��

+RPH\HU� 2�� 1DFKKDOWLJNHLW� %DGHQ�%DGHQ� 6� ������

+H\� &�� 6FKOHLFKHU�7DSSHVHU� 5� 	 5RVHQEHUJHU�%DO]� &� ������� 3HUVSHNWLYHQ |NRORJLVFKHU

5HJLRQDOHQWZLFNOXQJ LQ 6�GEDGHQ� 3IDIIHQZHLOHU�



0DQDJLQJ DQG PRQLWRULQJ VXVWDLQDEOH UHJLRQDO GHYHORSPHQW LQ DOSLQH UHJLRQV ��

+RPDQ� .� ������� 6XVWDLQDELOLW\ RGHU UHJXODWLYH ,GHH"� LQ� /� *HUNHQ �+UVJ��� 2UGQXQJVSROLWLVFKH

*UXQGODJHQ GHU 1DFKKDOWLJNHLW� %DGHQ�%DGHQ� 6� �� ² ���

+RW]�+DUW� %�� %HUZHUW� $�� 5HXWHU� $� 	 9RFN� 3� ������� ,QQRYDWLRQVV\VWHPH ² (UIROJVPRGHOO

1LHGHUODQGH�" (PSIHKOXQJHQ I�U GLH 6FKZHL]� =�ULFK�

.HDWLQJ� 0� ������� $JHQGD I�U HLQH QDFKKDOWLJH (QWZLFNOXQJ� (LQH DOOJHPHLQ YHUVWlQGOLFKH )DVVXQJ GHU

$JHQGD �� XQG GHU DQGHUHQ $ENRPPHQ YRQ 5LR� *HQI�

.HOOHU� 3� ������� =XNXQIWVRULHQWLHUWH 7RXULVPXVSROLWLN� $,(67 5HSRUWV� 9RO� ��� 6W� *DOOHQ� 6� ���

.HOOHU� 3� 	 %LHJHU� 7� �+UVJ�� ������� 7RXULVP DQG &XOWXUH ² 0DQDJLQJ &KDQJH� $,(67 5HSRUWV� 9RO� ���

6W� *DOOHQ�

.LHQDVW� )� 	 +XQ]LNHU� 0� ������� 9RP 3KRWRH[SHULPHQW ]XU .DUWH GHU 6FK|QKHLW YRQ /DQGVFKDIWHQ�

,QIRUPDWLRQVEODWW GHV )RUVFKXQJVEHUHLFKHV /DQGVFKDIW ��� ���� %LUPHQVGRUI�

.ULSSHQGRUI� - ������� $OSVHJHQ $OSWUDXP ��� $XIODJH�� %HUQ�

.�SIHU� ,�� ������� 'LH UHJLRQDOZLUWVFKDIWOLFKH %HGHXWXQJ GHV 1DWLRQDOSDUNWRXULVPXV � XQWHUVXFKW DP

%HLVSLHO GHV 6FKZHL]HULVFKHQ 1DWLRQDOSDUNV� )RUVFKXQJVNRPPLVVLRQ GHV 6FKZHL]HULVFKHQ

1DWLRQDOSDUNV � HLQH .RPPLVVLRQ GHU 6FKZHL]HULVFKHQ� =HUQH]�

/lVVHU� &� 	 /XGZLJ� (� ������� $XVZLUNXQJHQ YRQ VSRUWOLFKHQ *URVVDQOlVVHQ �&RQFHSWXDO )UDPHZRUN�

XQG (YHQW�&RFNSLW �'DWHQHUIDVVXQJV�XQG $JJUHJDWLRQVUDVWHU�� 6W�*DOOHQ� %HUQ� 8QYHU|IIHQWOLFKWHV

$UEHLWVSDSLHU

/DZVRQ� &� ������� &ROOHFWLYH OHDUQLQJ� WDFLW NQRZOHGJH DQG UHJLRQDO LQQRYDWLYH FDSDFLW\� 5HJLRQDO 6WXGLHV�

�� 9RO� ��� 6� ��������

/LEEH� -� �+UVJ�� ������� ,QGLNDWRUHQV\VWHP I�U HLQH QDFKKDOWLJH (QWZLFNOXQJ LQ .RPPXQHQ� 6HPLQDUEDQG

'HXWVFKHV ,QVWLWXW I�U 8UEDQLVWLN� �� XQG �� )HEUXDU ����� %HUOLQ�

/XFDV� 5� ������� 9RQ GHU UHJLRQDOLVLHUWHQ 6WUXNWXUSROLWLN ]XU QDFKKDOWLJHQ 5HJLRQDOHQWZLFNOXQJ� :XSSHUWDO

3DSHUV ���� :XSSHUWDO�

0lGHU� 8� ������� 6DQIWHU 7RXULVPXV � $OLEL RGHU &KDQFH" 'LH 6FKZHL] � HLQ 0RGHOO I�U

(QWZLFNOXQJVOlQGHU" =�ULFK�

0DLOODW� '� ������� 9RP 
,QGXVWULDO 'LVWULFW
 ]XP LQQRYDWLYHQ 0LOLHX� HLQ %HLWUDJ ]XU $QDO\VH GHU

ORNDOLVLHUWHQ 3URGXNWLRQVV\VWHPH� *HRJUDSKLVFKH =HLWVFKULIW� ����� ��� -J� � 1U� �� 6� �����

0HVVHUOL� 3� 	 :LHVPDQQ � 8� ������� 1DFKKDOWLJH 7RXULVPXVHQWZLFNOXQJ LQ GHQ $OSHQ ² GLH hEHUZLQGXQJ

GHV 'LOHPPDV ]ZLVFKHQ :DFKVHQ XQG (UKDOWHQ� ,Q� +XUQL� +� HW DO�� 8PZHOW ² 0HQVFK ² *HELUJH�

)HVWVFKULIW %UXQR 0HVVHUOL� -DKUEXFK GHU *HRJUDSKLVFKH *HVHOOVFKDIW %HUQ %G� ��������������

0LQVFK� -� ������� 1DFKKDOWLJH (QWZLFNOXQJ� ,GHH ² .HUQSRVWXODWH� (LQ |NRORJLVFK�|NRQRPLVFKHV

5HIHUHQ]V\VWHP I�U HLQH 3ROLWLN GHV |NRORJLVFKHQ 6WUXNWXUZDQGHOV LQ GHU 6FKZHL]� 6W� *DOOHQ� ,QVWLWXW

I�U :LUWVFKDIW XQG gNRORJLH DQ GHU +RFKVFKXOH 6W� *DOOHQ �'LVNXVVLRQVEHLWUlJH 1U� ����

0LQVFK� -�� )HLQGW� 3��+�� 0HLVWHU� +��3�� 6FKQHLGHZLQG� 8� 	 6FKXO]� 7� ������� ,QVLWXWLRQHOOH 5HIRUPHQ I�U

HLQH 3ROLWLN GHU 1DFKKDOWLJNHLW� %HUOLQ� 6SULQJHU�

0�OOHU� +�5� 	 )O�JHO� 0� ������� 7RXULVPXV XQG gNRORJLH� :HFKVHOZLUNXQJHQ XQG +DQGOXQJVIHOGHU�

%HUQHU 6WXGLHQ ]X )UHL]HLW XQG 7RXULVPXV ��� %HUQ� ),)� )RUVFKXQJVLQVWLWXW I�U )UHL]HLW XQG

7RXULVPXV� 8QLYHUVLWlW %HUQ�

0�OOHU� +�5�� )O�JHO� 0� 	 6WHWWOHU� -� (LFKHQEHUJHU� 8�� :LOOL� (� ������� 9HUNHKUVPDQDJHPHQW LQ

)HULHQRUWHQ ² /HQNXQJVPDVVQDKPHQ� $N]HSWDQ]SUREOHPH� ,PSOHPHQWLHUXQJVSUR]HVVH� 1DWLRQDOHV

)RUVFKXQJVSURJUDPP ��� %HULFKW '�� %HUQ�

0�OOHU� +�5� 	 6WHWWOHU� -� ������� gNRQRPLVFKH %HGHXWXQJ VSRUWOLFKHU *URVVYHUDQVWDOWXQJHQ LQ GHU

6FKZHL]� 9RUVFKOlJH ]XU .ODVVLILNDWLRQ� %HUQ� 8QYHU|IIHQWOLFKWHU %HULFKW�

0XQQ� 5�(� ������� 7RZDUGV 6XVWDLQDEOH 'HYHORSPHQW� $Q (QYLURQPHQWDO 3HUVSHFWLYH� ,Q $UFKLEXJL� )��

1LMNDPS� 3� �+UVJ��� (FRQRP\ DQG (FRORJ\� 7RZDUGV 6XVWDLQDEOH 'HYHORSPHQW� 'RUGUHFKW�

2(&' ������� 7RZDUGV 6XVWDLQDEOH 'HYHORSPHQW� (QYLURQPHQWDO ,QGLFDWRUV� 3DULV�

2(&' ������� 0DQDJLQJ 1DWLRQDO ,QQRYDWLRQ 6\VWHPV� 3DULV

3HDUFH� '�� 0DUNDQG\D� $� 	 %DUELHU (� ������� %OXHSULQW IRU D *UHHQ (FRQRP\� /RQGRQ�

3HDUFH� ' 	 7XUQHU� .�)� ������� (FRQRPLFV RI 1DWXUDO 5HVRXUFH DQG WKH (QYLURQPHQW� +HUIRUGVKLUH�



0DQDJLQJ DQG PRQLWRULQJ VXVWDLQDEOH UHJLRQDO GHYHORSPHQW LQ DOSLQH UHJLRQV ��

3HHWHUV� /�� 7LUL� 0� 	 %HUZHUW� $� ������� ,GHQWLILFDWLRQ RI WHFKQR�HFRQRPLF FOXVWHUV XVLQJ LQSXW�RXWSXW

GDWD� $SSOLFDWLRQ WR )ODQGHUV DQG 6ZLW]HUODQG� ,Q� 2(&' �+UVJ��� ,QQRYDWLYH &OXVWHUV� 'ULYHUV RI

QDWLRQDO LQQRYDWLRQ V\VWHPV� 2(&' 3URFHHGLQJV� 3DULV�

3LOV� 0� 	 (OWVFKND�6FKLOOHU� *� ������� ,QGLNDWRUHQ I�U 1DFKKDOWLJNHLW LP 7RXULVPXV� :LHQ�

5DPP� 1�+� ������� 7RZDUGV 6XVWLDQDEOH 7RXULVP 'HVWLQDWLRQV� $Q DQDO\VLV RI WKH SURFHVV LQYROYHG

'HVWLQDWLRQ �� DQG WKH FDVH RI WKH LVODQG RI 0¡Q� ,,,(( 0DVWHU 7KHVLV� ,QWHUQDWLRQDO ,QVLWXWH IRU

,QGXVWULDO (QYLURQPHQWDO (FRQRPLFV� /XQG 8QLYHUVLW\� 6ZHGHQ�

5HQQLQJV� .� 	 +RPH\HU� 2� ������� =XU 9HUELQGXQJ YRQ ,QGLNDWRUHQ VWDUNHU XQG VFKZDFKHU

1DFKKDOWLJNHLW� ,Q� GLHV�� 1DFKKDOWLJNHLW� %DGHQ�%DGHQ� 6� �� I�

5|VFK� $� ������� .UHDWLYH 0LOLHXV DOV )DNWRUHQ GHU 5HJLRQDOHQWZLFNOXQJ� ,Q� 5DXPRUGQXQJ XQG

5DXPIRUVFKXQJ ��������� 6� �������

5RVVL� $� 	 %HUZHUW� $� ������� 8PZHOW|NRQRPLH� *UXQGODJHQ XQG $QVlW]H HLQHU XPZHOW|NRQRPLVFKHQ

7KHRULH XQG 3ROLWLN� 9RUOHVXQJVVNULSW 25/�(7+ =�ULFK� $EW� 9,,,� =�ULFK�
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%HUQ�

5�WWHU� +�� %HUZHUW $�� 5�WWHU�)LVFKEDFKHU 8� 	 /DQGROW 0� ������� 'HU 7RXULVPXV LP .DQWRQ :DOOLV ²

:HUWVFK|SIXQJVVWXGLH� 6WXGLH LP $XIWUDJ GHV .DQWRQ :DOOLV� 6LRQ� )LQDQ]� XQG

9RONVZLUWVFKDIWVGHSDUWHPHQW GHV .DQWRQV :DOOLV� 'LHQVWVWHOOH I�U 7RXULVPXV XQG

:LUWVFKDIWVI|UGHUXQJ�

5�WWHU� +�� 0�OOHU +� 	 *XKO� '� ������� :HUWVFK|SIHU 7RXULVPXV� %HUQ� 8QLYHUVLWlW %HUQ

)RUVFKXQJVLQVWLWXW I�U )UHL]HLW XQG 7RXULVPXV �),)��

6FKHUHU� 5�� *UDEKHU� '� 	 :DOVHU� 0� ������� 2QH UHJLRQ� WKUHH QHWZRUNV� 3URFHVVHV RI VHOI�RUJDQLVDWLRQ

DV D VWUDWHJ\ IRU VXVWDLQDEOH UHJLRQDO GHYHORSPHQW� 3DSHU SUHVHQWHG DW WKH ��WK (XURSHDQ &RQJUHVV RI

WKH 5HJLRQDO 6FLHQFH $VVRFLDWLRQ� %DUFHORQD�

6FKHUHU� 5�� 5LNOLQ� )�0� 	 %LHJHU� 7� ������ LP (UVFKHLQHQ�� 'LH ODQJIULVWLJHQ (IIHNWH YRQ .XOWXUHYHQWV�

'DV %HLVSLHO YRQ /8&(51( )(67,9$/� LQ� $,(67 5HSRUWV 9RO� ���

6FKHUHU� 5�� 6WUDXI� 6� 	 %HKUHQGW� +� ������� 'LH ZLUWVFKDIWOLFKHQ (IIHNWH GHU LQWHUQDWLRQDOHQ

0XVLNIHVWZRFKHQ /X]HUQ� 6W� *DOOHQ

6FKXEHUW� 8� HW DO� ������� (YDOXDWLRQ QDFKKDOWLJHU (QWZLFNOXQJ ² +HUDXVIRUGHUXQJ I�U

0HWKRGHQHQWZLFNOXQJ XQG (YDOXDWLRQVSUD[LV� ,Q� +lUWHO� 0�� 6WRFNPDQQ� 5� �+UVJ��� %HUXIOLFKH

8PZHOWELOGXQJ XQG 8PZHOWEHUDWXQJ� *UXQGODJHQ� .RQ]HSWH XQG :LUNXQJVPHVVXQJ� %RQQ�

6HLOHU� %� ������� .HQQ]LIIHUQ HLQHU KDUPRQLVLHUWHQ WRXULVWLVFKHQ (QWZLFNOXQJ � %HUQHU 6WXGLHQ I�U )UHL]HLW

XQG 7RXULVPXV ��� %HUQ� ),)� )RUVFKXQJVLQVWLWXW I�U )UHL]HLW XQG 7RXULVPXV� 8QLYHUVLWlW %HUQ�

6HUDJHOGLQ� ,� ������� 6XVWDLQDELOLW\ DQG WKH :HDOWK RI 1DWLRQV� )LUVW 6WHSV LQ DQ 2QJRLQJ -RXUQH\�

:DVKLQJWRQ�

658 6DFKYHUVWlQGLJHQUDW I�U 8PZHOWIUDJHQ �+UVJ�� ������� 8PZHOWJXWDFKWHQ ����� 8PZHOWVFKXW]�

HUUHLFKWHV VLFKHUQ � 1HXH :HJH JHKHQ� 6WXWWJDUW�

6WHLJHU� &K� ������� 'LH %HGHXWXQJ GHV 6FKZHL]HULVFKHQ 1DWLRQDOSDUNV DOV $UEHLWV� XQG $XIWUDJJHEHU I�U

GLH 5HJLRQ 8QWHUHQJDGLQ � 0�QVWHUWDO� 'LSORPDUEHLW DP *HRJUDSKLVFKHQ ,QVWLWXW GHU 8QLYHUVLWlW

=�ULFK� =�ULFK�

6]HUHQ\L� 7� �����D�� =XU 2SHUDWLRQDOLVLHUXQJ YRQ 1DFKKDOWLJNHLW XQG QDFKKDOWLJHU (QWZLFNOXQJ� :RUNLQJ

3DSHU ������ :LUWVFKDIWV� XQG 6R]LDOJHRJUDSKLVFKHV ,QVWLWXW� 8QLYHUVLWlW .|OQ�

6]HUHQ\L� 7� �����E�� ,QGLNDWRUHQV\VWHPH QDFKKDOWLJHU 5HJLRQDOHQWZLFNOXQJ DXI XQWHUVFKLHGOLFKHQ

UlXPOLFKHQ 0DVVVWDEVHEHQHQ� :RUNLQJ 3DSHU ������ :LUWVFKDIWV� XQG 6R]LDOJHRJUDSKLVFKHV ,QVWLWXW�

8QLYHUVLWlW .|OQ�

6]HUHQ\L� 7� ������ .RQ]HSWH 1DFKKDOWLJHU 5HJLRQDOHQWZLFNOXQJ LQ 1RUGUKHLQ�:HVWIDOHQ :RUNLQJ 3DSHU

�������� :LUWVFKDIWV� XQG 6R]LDOJHRJUDSKLVFKHV ,QVWLWXW� 8QLYHUVLWlW .|OQ�

7KLHP� 0� ������� 7RXULVPXV XQG NXOWXUHOOH ,GHQWLWlW� GLH %HGHXWXQJ GHV 7RXULVPXV I�U GLH .XOWXU

WRXULVWLVFKHU =LHO� XQG 4XHOOJHELHWH� +DPEXUJ�

7KLHUVWHLQ� $�� 6FKHGOHU� . 	 %LHJHU� 7� ������� 'LH OHUQHQGH 5HJLRQ� 5HJLRQDOH (QWZLFNOXQJ GXUFK

%LOGXQJ� &KXU� =�ULFK�
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7KLHUVWHLQ� $� 	 :DOVHU� 0� ������� 6WHLQ GHU :HLVHQ RGHU 0RJHOSDFNXQJ" 6XVWDLQDEOH 'HYHORSPHQW DOV

6WUDWHJLH I�U 5HJLRQHQ� ',63 ���� 6� ������

7KLHUVWHLQ� $� 	 :DOVHU� 0� ������� 'LH QDFKKDOWLJH 5HJLRQ� HLQ +DQGOXQJVPRGHOO� 6FKULIWHQUHLKH GHV

,QVWLWXWV I�U 2IIHQWOLFKH 'LHQVWOHLVWXQJHQ XQG 7RXULVPXV� %HLWUlJH ]XU 5HJLRQDOZLUWVFKDIW� %G� ��

%HUQ� 6WXWWJDUW� :LHQ�

7|GWOLQJ� +� HW DO� ������� 5HJLRQDOH ,QQRYDWLRQVSROLWLN ���� %DQG �� 6WXGLH LP $XIWUDJV GHV

%XQGHVPLQLVWHULXP I�U :LVVHQVFKDIW XQG 9HUNHKU� :LHQ�

8QLWHG 1DWLRQV ������� :RUN 3URJUDPPH RQ ,QGLFDWRUV RI 6XVWDLQDEOH 'HYHORSPHQW RI WKH &RPPLVVLRQ

RQ 6XVWDLQDEOH 'HYHORSPHQW� 1HZ <RUN�

:DFNHUQDJHO� 0� 	 5HHV� :� ������� 8QVHU |NRORJLVFKHU )XVVDEGUXFN� ZLH GHU 0HQVFK (LQIOXVV DXI GLH

8PZHOW QLPPW� %DVHO� %RVWRQ� %HUOLQ�

:DQQHU� +�� *\DOLVWUDV� '�� 5LFNOL� 5�� 6DOYLVEHUJ� (� 	 6FKPXW]� &� ������� .OLPDZDQGHO LP 6FKZHL]HU

$OSHQUDXP� =�ULFK

:&(' :RUOG &RPPLVVLRQ RQ (QYLURQPHQW DQG 'HYHORSPHQW ������� 2XU FRPPRQ IXWXUH� 2[IRUG XQG

1HZ <RUN�

:RUOGEDQN �(G�� ������� 0RQLWRULQJ (QYLURQPHQWDO 3URJUHVV� $ UHSRUW RQ :RUN LQ 3URJUHVV� :DVKLQJWRQ�

:72 :RUOG 7RXULVP 2UJDQL]DWLRQ ������� &RUH ,QGLFDWRUV RI 6XVWDLQDEOH 7RXULVP� 0DGULG�

:72 :RUOG 7RXULVP 2UJDQL]DWLRQ ������� *XLGH IRU /RFDO $XWKRULWLHV RQ 'HYHORSLQJ 6XVWDLQDEOH

7RXULVP� 0DGULG�

:77& :RUOG 7UDYHO DQG 7RXULVP &RXQFLO� :72 :RUOG 7RXULVP 2UJDQL]DWLRQ 	 (DUWK &RXQFLO �������

$JHQGD �� IRU WKH 7UDYHO DQG 7RXULVP ,QGXVWU\� 7RZDUGV (QYLURQPHQWDOO\ 6XVWDLQDEOH

'HYHORSPHQW� 0DGULG�


