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([HFXWLYH�6XPPDU\

$V�WKH�HDUWK�DSSURDFKHV�D���& LQFUHDVH�LQ�JOREDO�WHPSHUDWXUH��LW�LV�LPSHUDWLYH�WR�ORRN�WR�JOREDO�

OHDGHUV�LQ�FOLPDWH�FKDQJH�PLWLJDWLRQ�WR�LQIOXHQFH�DFWLRQ��7R�KDOW�WKH�FXUUHQW�ZDUPLQJ WUHQG��ZH�

PXVW�EHQG�WKH SURMHFWHG FXUYH�RI�DQWKURSRJHQLF ZDUPLQJ�E\�UHGXFLQJ�HPLVVLRQV�DQG�DFKLHYLQJ�

FDUERQ�QHXWUDOLW\�>�@��,I�ZH�FRQWLQXH�ZLWK�³EXVLQHVV�DV�XVXDO´�ZH�ZLOO�HPLW���WULOOLRQ PHWULF WRQV�

RI�FDUERQ�LQ�RXU�DWPRVSKHUH�ZLWKLQ�WKH�QH[W����\HDUV��UHVXOWLQJ�LQ�D�����&�JOREDO�WHPSHUDWXUH�

LQFUHDVH >�@��7KH�8QLYHUVLW\�RI�&DOLIRUQLD¶V�%HQGLQJ�WKH�&XUYH�GHWDLOV�WKH�PXOWLGLPHQVLRQDOLW\�RI�

FRPEDWLQJ�FOLPDWH�FKDQJH��7KH�UHSRUW��SXEOLVKHG�LQ������ GHVFULEHV�WHQ�VFDODEOH�VROXWLRQV�WKDW�

IDOO�LQWR�VL[�FOXVWHUV��6FLHQFH��7HFKQRORJ\��*RYHUQDQFH��6RFLHWDO�7UDQVIRUPDWLRQ��0DUNHW�%DVHG�

6ROXWLRQV��DQG�(FRV\VWHP�5HVWRUDWLRQ��%HQGLQJ�WKH�FXUYH�LPPHGLDWHO\�UHTXLUHV�WKH�XVH�RI�

H[LVWLQJ�WHFKQRORJ\�WR�KDOW�WKH�HPLVVLRQ�RI�VKRUW�OLYHG�FOLPDWH�SROOXWDQWV��6/&3V���VXFK�DV�GLHVHO�

ILOWHUV��DQDHURELF�ZDVWHZDWHU�WUHDWPHQWV��DQG�GHJDVLILFDWLRQ�PHWKDQH�SXPSV��7KLV�ZLOO FXW�EODFN�

FDUERQ�E\������PHWKDQH�E\������DQG�K\GURIOXRURFDUERQV��+)&V��FRPSOHWHO\�>�@� 6WD\LQJ�EHORZ�

��&�UHTXLUHV�WKH�FROODERUDWLYH��JHQXLQH�HIIRUWV�RI�DOO�FRXQWULHV�LQYROYHG�LQ WKH�GHJUDGDWLRQ�RI�WKH�

SODQHW�DQG�LWV�QDWXUDO�UHVRXUFHV�

6WRFNKROP�LV�RQH�RI�WKH�PRVW�HQYLURQPHQWDOO\�FRQVFLRXV�FLWLHV�LQ�WKH�ZRUOG�DQG�RQH�RI�

WKH�OHDGLQJ�SOD\HUV�LQ�WKH�HIIRUW�WR�EHQG�WKH�FXUYH�RI�SURMHFWHG�JOREDO�ZDUPLQJ��7KH�VROXWLRQV�

6WRFNKROP�XWLOL]HV DUH�D�JUHDW�H[DPSOH�RI�WKH�SRWHQWLDO�RI�LPSOHPHQWLQJ�DOO����VFDODEOH�VROXWLRQV�

SUHVHQWHG�LQ�%HQGLQJ�WKH�&XUYH��6WRFNKROP¶V�(QYLURQPHQWDO�$FWLRQ�3URJUDPPH DGGUHVVHV�

VHYHUDO�JRDOV��DFFRPSOLVKPHQWV��DQG�WLPHOLQHV�WKDW�FDQ�EH�EURNHQ�DSDUW�LQWR���RI�WKH����GLIIHUHQW

VROXWLRQV��7KH�ILQDO�VROXWLRQ�WKDW�6WRFNKROP�PXVW�DGGUHVV�LV�UHGXFLQJ�PHWKDQH�DQG�EODFN�FDUERQ

HPLVVLRQV�E\�XWLOL]LQJ H[LVWLQJ WHFKQRORJLHV��7KLV�UHSRUW�H[SORUHV�6WRFNKROP¶V�FOLPDWH�DFWLRQ�DV�

RQH�RI�WKH�PRVW�FRPSUHKHQVLYH�DQG�DPELWLRXV�HIIRUWV�LQ�WKH�ZRUOG��VHWWLQJ WKH�JURXQGZRUN�IRU�

QDWLRQDO�HPLVVLRQ�UHGXFWLRQ�DQG�HQFRXUDJLQJ WKH�FRPSOHWH�VKLIW�WR�UHQHZDEOH�HQHUJ\��6WRFNKROP�

SURYHV�WR�EH�D�OLYLQJ�ODERUDWRU\�IURP�ZKLFK�ZH�FDQ�OHDUQ�DQG�PRGHO�SODQV�IRU�WKH�IXWXUH�LQ�RWKHU�

PDMRU�FLWLHV�

6ZHGHQ¶V�3DWK�WR�6XVWDLQDELOLW\

6ZHGHQ¶V�ORQJ�KLVWRU\�RI�HQYLURQPHQWDO�FRQVFLRXVQHVV�DQG�DFWLRQ�KDV�DOORZHG�WKH�FRXQWU\�WR�VHW�

WKH�JOREDO�VWDQGDUG�IRU�FOLPDWH�FKDQJH�PLWLJDWLRQ�DQG�LQWHUQDWLRQDO�FRRSHUDWLRQ��
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$FWLYLVWV�KDYH�EHHQ�ZRUNLQJ�VLQFH�WKH�����V�WR�LQWURGXFH�HQYLURQPHQWDO�LGHDV�WR�WKH�

SXEOLF�E\ KROGLQJ�SXEOLF�GHPRQVWUDWLRQV�DQG�RUJDQL]LQJ�ODUJH�VFDOH�FRPPXQLW\ VHUYLFH�HYHQWV��

7KH�\HDUV�EHWZHHQ�WKH�ODWH�����V�DQG�HDUO\�����V�KDYH�FRPH�WR�EH�NQRZQ�DV�³WKH�HFRORJLFDO�

WXUQ´�DQG�³HQYLURQPHQWDO�EUHDNWKURXJK�´ 7KLV�SHULRG�PDUNHG�WKH�HPHUJHQFH�RI�PRGHUQ�

HQYLURQPHQWDOLVP�DQG�D�QHZ�JOREDO�DWWLWXGH�HQFRPSDVVLQJ�LVVXHV�VXFK�DV�FOLPDWH�FKDQJH��

LQGXVWULDO�GHYHORSPHQW��KXQJHU��DQG�ZDU��&OLPDWH�VFLHQWLVWV�EHFDPH�HQYLURQPHQWDO�DFWLYLVWV�DV�

WKH\�WRRN�WR�SULQW��UDGLR��DQG�WHOHYLVLRQ�WR�ZDUQ�SHRSOH�RI�WKH�ORRPLQJ�WKUHDW�RI�FOLPDWH�

FDWDVWURSKH�DQG�WKH�FROODSVH�RI�JOREDO�VRFLHW\��7KH�PRVW�HIIHFWLYH�VFLHQWLVWV�ZHUH�DEOH�WR�PRELOL]H�

WKH�SXEOLF�WKURXJK�XUJHQW��UHOHYDQW�PHVVDJHV�ZKLOH�UHPDLQLQJ�SRVLWLYH�DQG�KRSHIXO��

$�PDMRU�WXUQLQJ�SRLQW�RI 6ZHGLVK�DQG�JOREDO�LQWHUHVWV�ZDV�LQ������ZKHQ�6ZHGHQ�KRVWHG�

WKH�ILUVW�8QLWHG�1DWLRQV�&RQIHUHQFH�RQ�WKH�+XPDQ�(QYLURQPHQW�LQ�6WRFNKROP��7KLV�FRQIHUHQFH�

ZDV�WKH�ILUVW�RI�LWV�NLQG��EULQJLQJ�FRXQWULHV WRJHWKHU WR�SUHVHQW�VKDUHG�JOREDO�UHVSRQVLELOLWLHV�DQG�

SUREOHPV�WKDW�PXVW�EH�VROYHG�LQ�WKH�QHDU�IXWXUH��,W�VHW�D�SUHFHGHQW�IRU�QDWLRQDO�HQYLURQPHQWDO�

DFWLRQ�DQG�LQWHUQDWLRQDO�FRRSHUDWLRQ��

6WRFNKROP¶V�3DVW�DQG�&XUUHQW�(PLVVLRQV�

%HIRUH�������6WRFNKROP�IDFHG VHYHUDO�HQYLURQPHQWDO�SUREOHPV�VXFK�DV�GHFOLQLQJ�ELRGLYHUVLW\��

KDUPIXO�FKHPLFDOV�LQ�ZDWHU��DQG�DLU�SROOXWLRQ >�@� 7KHVH�WKUHDWV�WR�6WRFNKROP¶V�TXDOLW\�RI�OLIH�DQG�

QDWXUDO�UHVRXUFHV�SURPSWHG�OHDGHUV�WR�DGGUHVV�WKH�XQGHUO\LQJ�LVVXHV�KHDG�RQ��

6WRFNKROP�KDV�UHGXFHG�LWV�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�DSSUR[LPDWHO\������ELOOLRQ�

FDUERQ�HTXLYDOHQW�PHWULF�WRQV�LQ�������WR����ELOOLRQ�PHWULF�WRQV�LQ����� >�@� 3HU�FDSLWD��

6WRFNKROP�UHGXFHG�LWV�HPLVVLRQV�IURP�����PHWULF�WRQV�LQ �����WR�����LQ������DQG�DLPV�WR�UHDFK�

����E\������>�@� &XUUHQWO\������RI�6WRFNKROP¶V�HQHUJ\�FRPHV�IURP�UHQHZDEOH�VRXUFHV�DQG�WKH�

FLW\�LV�RQ�WUDFN�WR�DFKLHYH������UHQHZDEOH�HQHUJ\�E\������>�@� 6WRFNKROP�SODQV�WR�EHFRPH�RQH�

RI�D�KDQGIXO�RI�FLWLHV�WR�UHDFK�FDUERQ�QHXWUDOLW\�E\������DQG�FRQWLQXHV�WR�VWULYH�WR�EH�D�JUHHQ�FLW\�

>�@� 7KH�VXFFHVV�RI�6WRFNKROP��DQG�6ZHGHQ�DV�D�ZKROH��LV�XQSUHFHGHQWHG�DQG SURPSWV WKH�

TXHVWLRQV��:K\�6WRFNKROP"�:KDW�FDQ�ZH�OHDUQ"

6WRFNKROP¶V�0LWLJDWLRQ�$FWLRQV

2QH�RI�WKH�ILUVW�PDMRU�FKDQJHV�6WRFNKROP�PDGH�ZDV�LQWURGXFLQJ�D�EDQ�RQ�VHYHUDO�FKHPLFDOV�DQG�

PDWHULDOV�WKDW�ZHUH�KDUPIXO�WR�KXPDQ�DQG�HQYLURQPHQWDO�KHDOWK��6WRFNKROP�KDV�VLQFH�EDQQHG�WKH�
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XVH�RI�SHVWLFLGHV�VXFK�DV GLFKORURGLSKHQ\OWULFKORURHWKDQH �''7� DQG�WR[DSKHQH� DV�ZHOO�DV�

SRO\EURPLQDWHG�ELSKHQ\OV��3&%V���ZKLFK�DUH�XVHG�DV�FRRODQWV >�@� 6ZHGHQ�ZDV�DOVR�WKH�ILUVW�

FRXQWU\�WR�EDQ�WKH�XVH�RI�FDGPLXP��D�WR[LF�KHDY\�PHWDO FRPPRQO\�XVHG�LQ�EDWWHULHV >�@� 7KLV�

SURPSWHG�PRUH�FKDQJH�DV�6ZHGHV�EHJDQ�WR�UHDOL]H�WKH LPSDFW�RI�WKHLU�DFWLRQV�RQ�WKH�

HQYLURQPHQW��

6WRFNKROP¶V�PDMRU�VRXUFHV�RI�JUHHQKRXVH�JDV�HPLVVLRQV�DUH�ZDVWH��HOHFWULFLW\��KHDWLQJ��

DQG�WUDQVSRUWDWLRQ��ZKLFK�LV�ZK\�WKH�(QYLURQPHQWDO�$FWLRQ�3URJUDPPH IRFXVHV�RQ�

LPSURYHPHQWV�LQ�WKHVH�DUHDV�>�@� 6WRFNKROP�KDV�ORZHUHG�LWV�RYHUDOO�ZDVWH�LQ�NLORJUDPV�SHU�

LQKDELWDQW�E\�����IURP������WR������DQG�DLPV�WR�UHDFK�D�UHGXFWLRQ�RI�����E\������>�@� 7KH�FLW\�

KDV�DOVR�XSGDWHG�KRZ�LWV�ZDVWH�LV�SURFHVVHG��,Q������RQO\�������RI�WKH�ZDVWH�ZDV�VHSDUDWHG�DV�

IRRG�ZDVWH��EXW�LQ������WKDW�QXPEHU�LQFUHDVHG�WR��� >�@� 7KLV�LQFUHDVH�RI�SURSHU�SURFHVVLQJ�KDV�

OHG�WR�PRUH�IDFLOLWLHV�WKDW�XVH�DQDHURELF�GLJHVWLRQ�WR�SURGXFH�ELRJDV�IRU�HQHUJ\�XVH�DQG�IHUWLOL]HU�

IRU�FURSV��6LQFH HOHFWULFLW\�XVH�DFFRXQWV IRU ����RI�HPLVVLRQV��VRPH�RI�6WRFNKROP¶V�WRS�

SULRULWLHV�DUH�WR�VZLWFK�WR�UHQHZDEOH�HQHUJ\�E\�LQFUHDVLQJ�WKH�QXPEHU�RI�SRZHU�SODQWV�WKDW�UXQ�RQ�

ELRIXHOV��WUDQVLWLRQLQJ WR�D�SXEOLF�WUDQVLW�V\VWHP�WKDW�UXQV�RQ UHQHZDEOH�HQHUJ\��DQG�XWLOL]LQJ

VRODU�PDSV�WR�LQVWDOO�SKRWRYROWDLF�SDQHOV�ZLWK�WKH�DLP�RI�LQFUHDVLQJ�VRODU�HQHUJ\�XVH�E\���� >�@�

7KH�VXFFHVV RI WHFKQRORJLFDO�VROXWLRQV�LV LQ�SDUW�GXH�WR�FKDQJHV�LQ�WKH�SROLWLFDO�DUHQD�DQG VRFLDO�

WKRXJKW��WKLV�LV�NH\�WR�XQGHUVWDQGLQJ�ZK\�6WRFNKROP�KDV�OHG�E\�VXFK�D�ODUJH�PDUJLQ��

:LWKLQ�6WRFNKROP¶V�JRYHUQPHQW��WKH (QYLURQPHQWDO�$FWLRQ�3URJUDPPH�KDV�VWHHUHG�

FOLPDWH�PLWLJDWLRQ�SROLF\�VLQFH����� >�@� 7KH�VXFFHVV�RI�WKH�(QYLURQPHQWDO�$FWLRQ�3URJUDPPH�LV�

UHIOHFWHG�LQ�UHFHQW�FOLPDWH�VWXGLHV�RQ�6WRFNKROP��)RU�H[DPSOH��VLQFH�������6WRFNKROP�KDV�

UHGXFHG�FDUERQ�HPLVVLRQV�E\�����SHU�UHVLGHQW >�@� 7KLV�DPRXQW�RI�FKDQJH�LV�FHUWDLQO\�

VXEVWDQWLDO��DQG�WKLV�W\SH�RI�SURJUHVV�LV�WKH�UHVXOW�RI�GHGLFDWHG�FLW\�OHDGHUV�DQG�HIIHFWLYHO\�

LPSOHPHQWLQJ�WKH (QYLURQPHQWDO�$FWLRQ�3URJUDPPH��6WRFNKROP�KDV�DOVR�LQIOXHQFHG�FOLPDWH�

FKDQJH�JRYHUQDQFH�RQ�DQ�LQWHUQDWLRQDO�VFDOH�WKURXJK�DJUHHPHQWV�OLNH�WKH�&���$OOLDQFH�RI�&LWLHV��

ZKHUH�6WRFNKROP�KHOSHG�IDFLOLWDWH�FOLPDWH�DJUHHPHQWV�OLNH�WKH�3DULV�$JUHHPHQW >�@� 6WRFNKROP�

KHOSHG�EHQG�WKH�ZDUPLQJ�FXUYH�WKURXJK�GRPHVWLF�DQG�LQWHUQDWLRQDO�DFWLRQ��

7KH�HIIRUWV�RI�6WRFNKROP�EDVHG�HQYLURQPHQWDO�RUJDQL]DWLRQV��FLW\�SODQQHUV��DQG�DFWLYLVWV�

KDYH�ZRUNHG�LQ FRQMXQFWLRQ�WR�VKDSH�VRFLDO�QRUPV�DQG�PDNH�VXVWDLQDELOLW\�D�ZD\�RI�OLIH��,W�LV�

LPSRUWDQW�WR�FRQVLGHU�WKH�ZD\V�LQ�ZKLFK�QHZ�IRUPV�RI�PHGLD�DQG�WHFKQRORJ\�FKDQJH�KRZ�

LQIRUPDWLRQ�LV�GLVWULEXWHG��6WRFNKROP�EDVHG�RUJDQL]DWLRQV�VXFK�DV�7KH�6ZHGLVK�(QYLURQPHQWDO
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3URWHFWLRQ�$JHQF\��WKH�6ZHGLVK�6RFLHW\�IRU�1DWXUH�&RQVHUYDWLRQ��DQG�7KH�.HHS�6ZHGHQ�7LG\�

)RXQGDWLRQ�KDYH�HPEUDFHG�VRFLDO PHGLD�DQG�LQWHUQHW�EDVHG�FRPPXQLFDWLRQ�WR�GLVVHPLQDWH�QHZ�

VXVWDLQDELOLW\�VWUDWHJLHV�DQG�LQIRUPDWLRQ��6WRFNKROP¶V�UDSLG�JURZWK�KDV�FUHDWHG�QHZ�FKDOOHQJHV�

LQ�HQYLURQPHQWDOO\�IULHQGO\�XUEDQ�OLIH�DQG�WUDQVSRUWDWLRQ��&LW\�SODQQHUV�DUH�FRQVWDQWO\�ILQGLQJ�

QHZ�ZD\V�WR�GLUHFWO\�EXLOG�VXVWDLQDELOLW\�LQWR�6WRFNKROP��

(FRQRPLFV�DQG�(QYLURQPHQWDO�,QLWLDWLYH�

6ZHGHQ¶V�FDUERQ�WD[�ZDV�LQWURGXFHG�LQ������DQG�LV�FKDUDFWHUL]HG�E\�DQ�LQFUHPHQWDOO\�LQFUHDVLQJ�

SULFH�RQ�FDUERQ�RYHU�VHYHUDO�\HDUV��6ZHGHQ¶V�JUHHQKRXVH�JDV�HPLVVLRQV�KDYH�GHFUHDVHG�E\�����

IURP�LPSOHPHQWLQJ�WKH�WD[�LQ������WR����� >�@��7KH�LPSOHPHQWDWLRQ�RI�HQYLURQPHQWDO�SURWHFWLRQ�

SROLFLHV�DQG�WD[HV�RQ�HPLVVLRQV�RIWHQ�SURGXFH�XQFHUWDLQW\�LQ�PDQ\�VHFWRUV�UHJDUGLQJ KRZ�WKH�

HFRQRP\�ZLOO�UHVSRQG��+RZHYHU��VLQFH�LQWURGXFLQJ VHYHUDO�JUHHQ�LQLWLDWLYHV��6WRFNKROP¶V�JURVV�

GRPHVWLF�SURGXFW�KDV�LQFUHDVHG�E\�DSSUR[LPDWHO\�����DQG�HPSOR\PHQW�KDV�LQFUHDVHG�E\�����

ZLWK�D�����LQFUHDVH�LQ�WKH�JUHHQ VHFWRU DORQH >�@ >��@�

$UHDV�RI�,PSURYHPHQW

$OWKRXJK�6WRFNKROP�KDV�EHHQ�D�OHDGHU�LQ�UHQHZDEOH�HQHUJ\�DQG�VXVWDLQDEOH�OLYLQJ��WKHUH�DUH�

VHYHUDO�PHDVXUHV��LQ�DGGLWLRQ�WR�DGGUHVVLQJ�WKH�WHQWK�VROXWLRQ�RI�UHGXFLQJ�PHWKDQH�DQG�EODFN�

FDUERQ��WKDW�WKH�FLW\�DQG�WKH�FRXQWU\�RI�6ZHGHQ�PXVW�WDNH�WR�UHGXFH�HPLVVLRQV�DQG�DFKLHYH�

FDUERQ�QHXWUDOLW\��

6WRFNKROP�PXVW�LPSURYH�LWV�ZDVWH�PDQDJHPHQW�V\VWHP�E\�KDOWLQJ�WKH�KDUPIXO�SUDFWLFH�RI�

ZDVWH�WR�HQHUJ\��:7(��LQFLQHUDWLRQ�DQG�WUDQVLWLRQ�WR�PRUH�VXVWDLQDEOH�VRXUFHV�RI�HQHUJ\��,Q�

RUGHU�WR�FRXQWHUDFW�WKH�FLW\¶V�UHOLDQFH�RQ�:7(�SURFHVVHV��IXUWKHU�GHYHORSPHQW�LQ�VRODU��ZLQG�

K\GURSRZHU��ELRJDV��DQG�QXFOHDU�HQHUJ\�LV�QHHGHG�WR�LQWHJUDWH�WKH�WHFKQRORJ\�LQWR�WKH�

WUDQVSRUWDWLRQ��KHDWLQJ��DQG�IRRG�VHFWRUV��

$GGLWLRQDOO\��PRVW�RI�WKH�RIILFLDO�GDWD�RQ�HPLVVLRQV�DQG�6ZHGHQ¶V�FDUERQ�IRRWSULQW�

SUHVHQWHG�E\�WKH�6ZHGLVK�JRYHUQPHQW�IRFXVHV�RQ�WHUULWRULDO�HPLVVLRQV�DQG�RPLWV�WRWDO�

FRQVXPSWLRQ�EDVHG�DQG�LPSRUWHG�HPLVVLRQV��6ZHGHQ�LWVHOI�KDV�D�VL]HDEOH SUHVHQFH�LQ�

LQWHUQDWLRQDO�WUDGH��LPSRUWLQJ�JRRGV�IURP�VHYHUDO�FRXQWULHV�WKDW�VWLOO�ODUJHO\ UXQ�RQ�IRVVLO�IXHOV��

'DWD�IURP�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�VKRZV�WKDW�ZKLOH�6ZHGHQ¶V�WHUULWRULDO�HPLVVLRQV�

KDYH�GHFUHDVHG�IURP����PLOOLRQ�PHWULF�WRQV�WR����PLOOLRQ�PHWULF�WRQV�EHWZHHQ������DQG�������



�

RXWVRXUFHG�HPLVVLRQV�KDYH�IOXFWXDWHG�IURP����PLOOLRQ�PHWULF�WRQV�LQ�������WR����PLOOLRQ�LQ�������

DQG�ULVLQJ�DJDLQ�WR����PLOOLRQ�PHWULF�WRQV�LQ������>��@��&RQVXPSWLRQ�EDVHG�HPLVVLRQV�PXVW�EH�

LQFRUSRUDWHG�LQWR�6ZHGHQ¶V�IXWXUH�JRDOV�ZLWK�PRUH�DFFXUDWH�QDWLRQDO�PHDVXUHPHQWV�DQG�JUHDWHU�

WUDQVSDUHQF\�LQ�UHSRUWLQJ��,Q�DGGLWLRQ�WR�UHGXFLQJ�WHUULWRULDO�DQG�LPSRUWHG�HPLVVLRQV��6ZHGHQ�DQG�

DOO�LQGXVWULDOL]HG�FRXQWULHV�PXVW�ZRUN�WR�UHGXFH�WKH�DPRXQW�RI�LPSRUWHG�HPERGLHG�FDUERQ�E\�

SURPRWLQJ�ORFDO�DQG�VXVWDLQDEOH�FRQVXPSWLRQ�SUDFWLFHV��

$�/LYLQJ�/DERUDWRU\

6WRFNKROP�LV�DQ�H[FHOOHQW�H[DPSOH�RI�D�OLYLQJ�ODERUDWRU\�IURP�ZKLFK�ZH�FDQ�OHDUQ�DQG�WDLORU�

SODQV�IRU�RWKHU�FLWLHV�ORRNLQJ�WR�ORZHU�WKHLU�RZQ�FDUERQ�IRRWSULQW��7KH�FLW\�XVHV�HIIHFWLYH�

FRPPXQLFDWLRQ�DQG�HGXFDWLRQ�WR�LQWHJUDWH�VXVWDLQDEOH�OLYLQJ�DQG�HQYLURQPHQWDO�DFWLRQ�LQWR�

HYHU\GD\�OLIH��6WRFNKROP�KDV�UHGXFHG�HPLVVLRQV�E\�SURPRWLQJ�WHFKQRORJLFDO�LQQRYDWLRQ�DQG�

LPSURYLQJ�WKH�HIILFLHQF\�RI�LWV�WUDQVSRUWDWLRQ��KHDWLQJ��DQG�ZDVWH�V\VWHPV��6WRFNKROP�KDV�DOVR�

WDNHQ�DFWLRQV�WR�UHYLVH�LWV�IRRG�V\VWHP WR UHGXFH�LWV�EXUGHQ�RQ�WKH�QDWXUDO�HFRV\VWHP��6WURQJ�

JRYHUQPHQWDO�RUJDQL]DWLRQ�DQG�OHDGHUVKLS�KDYH EHHQ�LQWHJUDO�LQ�VHWWLQJ�DFWLRQ�RULHQWHG�FOLPDWH�

JRDOV�DQG�SURPRWLQJ�LQWHUQDWLRQDO�FROODERUDWLRQ��7D[HV�RQ�FDUERQ�DQG�RWKHU�HFRQRPLF�LQFHQWLYHV�

HQFRXUDJH�WKH�UHGXFWLRQ�RI�HPLVVLRQV�DQG�RWKHU�GHWULPHQWV�WR�WKH�HQYLURQPHQW��

6WRFNKROP�KDV�PDGH�LW�D�SULRULW\�WR�RSWLPL]H�HIILFLHQF\��LWV�DSSURDFK�WR�UHDFKLQJ�FDUERQ�

QHXWUDOLW\�KDV�IRFXVHG�RQ�WKH�LQWHUVHFWLRQ�RI�VROXWLRQV�LQ�VHYHUDO�VHFWRUV�RI�WKH�FLW\�

x ,QLWLDWLQJ D�VKLIW�LQ�QDWLRQZLGH�SHUFHSWLRQV WKDW�IRVWHUV�D�QHZ�FXOWXUH�RI�FOLPDWH�

OLWHUDF\�DQG�FRQFHUQ�IRU�JOREDO�KHDOWK�

x ,QYHVWLQJ LQ�IXUWKHU�UHVHDUFK�DQG�WHFKQRORJLFDO�LQQRYDWLRQ�WR�UHGXFH HPLVVLRQV�DQG

LQWHJUDWH�QHZ�VXVWDLQDEOH�WHFKQRORJLHV LQWR�FLW\�GHYHORSPHQW DQG�HYHU\GD\�OLYLQJ

x (OHFWLQJ RIILFLDOV�ZLWK�SXEOLF�DQG�HQYLURQPHQWDO�LQWHUHVWV�ZKR�ZLOO�LQWURGXFH

HIIHFWLYH�OHJLVODWLRQ�DQG�UHJXODWLRQV

x ,PSOHPHQWLQJ HFRQRPLF�LQFHQWLYHV�IRU LQGXVWULHV�DQG�RWKHU�ILQDQFLDO�VWDNHKROGHUV�

WR�UHGXFH�WKHLU�FDUERQ�HPLVVLRQV DQG LQYHVW�LQ�JUHHQ�WHFKQRORJ\

2WKHU�FLWLHV�DQG�VXE�QDWLRQDO�MXULVGLFWLRQV�PD\ OHDUQ�IURP 6WRFNKROP¶V�VXFFHVVHV�DQG�

ZHDNQHVVHV�WR�EXLOG�XSRQ�D�XQLYHUVDO�PRGHO�RI�FOLPDWH�PLWLJDWLRQ�DQG�FDUERQ�QHXWUDOLW\�
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,��,QWURGXFLQJ 6WRFNKROP

6WRFNKROP��WKH�FDSLWDO�RI�6ZHGHQ��KDV�EHHQ�RQH�RI�WKH�PRVW�HQYLURQPHQWDOO\�FRQVFLRXV�FLWLHV�WR�

GDWH��OHDGLQJ�LQ�LQQRYDWLRQ�DQG�SDYLQJ�WKH�ZD\�WRZDUG FDUERQ�QHXWUDOLW\�E\����� >�@� 6ZHGHQ�KDV�

FRQVLVWHQWO\�UDQNHG�DV�WKH�WRS�FRXQWU\�LQ�FRPEDWLQJ�FOLPDWH�FKDQJH >�@��7KH�FLW\�LV�RQ�WUDFN�WR�

DFKLHYH������UHQHZDEOH�HQHUJ\�E\������ZLWK�����RI�LWV�HQHUJ\�DOUHDG\�FRPLQJ�IURP�UHQHZDEOH�

VRXUFHV >�@��6WRFNKROP¶V�VXFFHVV�KDV�EHHQ�WKH�SRLQW�RI�UHIHUHQFH�IRU�WKH�FRXQWU\¶V�HQYLURQPHQWDO�

DFWLYLW\�IRU�GHFDGHV�DQG�WKH�FRXQWU\�DV�D�ZKROH�LV�DQ�H[SHULPHQWDO�PRGHO�IRU�JOREDO�FOLPDWH�

PLWLJDWLRQ�DQG�FDUERQ�QHXWUDOLW\��6ZHGHQ¶V�ORQJ�KLVWRU\�RI�HQYLURQPHQWDO�FRQVFLRXVQHVV�DQG�

DFWLRQ�KDV�VHW�WKH�JOREDO�VWDQGDUG�IRU�FOLPDWH�FKDQJH�PLWLJDWLRQ�DQG�LQWHUQDWLRQDO�FRRSHUDWLRQ��

,Q�WKH�FRQWH[W�RI�WKH�%HQGLQJ�WKH�&XUYH�UHSRUW SXEOLVKHG�E\�WKH�8QLYHUVLW\�RI�&DOLIRUQLD�

LQ�������6WRFNKROP�FDQ�EH�GHVFULEHG�DV�D�³OLYLQJ�ODERUDWRU\�´�ZKHUH�WKH�ZRUOG¶V�PRVW�DGYDQFHG

FOLPDWH�VROXWLRQV�KDYH�EHHQ�ILQH�WXQHG�DQG�WHVWHG >�@� /LYLQJ�ODERUDWRULHV�DOORZ�UHVHDUFKHUV�DQG�

FRPPXQLW\�PHPEHUV�WR�WHVW�WHFKQRORJLFDO��HFRQRPLF� SROLWLFDO��DQG�VRFLDO�VWUDWHJLHV�LQ�RUGHU�WR�

HYDOXDWH�WKH�VFDODELOLW\�DQG�JHQHUDOL]DELOLW\�RI�WKHVH�VROXWLRQV�WR�ODUJHU�FRQWH[WV >�@� 6WRFNKROP¶V

VXFFHVV�LV�LPSRUWDQW�EHFDXVH�LW�FDQ�EH�XVHG�DV�D�PRGHO�IRU�RWKHU�FLWLHV�DURXQG�WKH�ZRUOG��

7KH�%HQGLQJ�WKH�&XUYH�UHSRUW KLJKOLJKWV�VL[�FOXVWHUV�HPERG\LQJ�WHQ�³SUDJPDWLF��VFDODEOH�

VROXWLRQV´�WR FOHDQ�WKH�HDUWK¶V�DLU�DQG�EHQG�WKH�JOREDO�ZDUPLQJ�FXUYH�WR�NHHS�JOREDO�ZDUPLQJ�

XQGHU���& >�@� 7KH�³EXVLQHVV�DV�XVXDO´�URXWH�SUHGLFWV�D�WRWDO�RI���WULOOLRQ PHWULF�WRQV�RI�FDUERQ�LQ�

RXU�DWPRVSKHUH�ZLWKLQ�WKH QH[W����\HDUV��\LHOGLQJ�D�����&�LQFUHDVH�LQ�ZDUPLQJ >�@� :DUPLQJ�

JUHDWHU�WKDQ���&�ZLOO�UHVXOW�LQ�GHWULPHQWDO�DQG�LUUHYHUVLEOH�GDPDJH WR�WKH�HDUWK¶V�HFRV\VWHP��

KXPDQ�KHDOWK��DQG WKH�HFRQRP\��ZKLFK�LV�ZK\�MXULVGLFWLRQV�DURXQG�WKH�ZRUOG�PXVW�WDNH�DFWLRQ�WR�

EHQG�WKH�FXUYH >�@� 7KLV�ZLOO�UHTXLUH�WKH�FROODERUDWLYH��JHQXLQH�HIIRUWV�RI�DOO�FRXQWULHV�LQYROYHG�LQ�

WKH�SROOXWLRQ�RI�RXU�SODQHW��PHDQLQJ�WKHUH�LV�QR FRXQWU\�H[HPSW�IURP�WKLV�PLWLJDWLRQ�HIIRUW��

6WRFNKROP¶V�(QYLURQPHQWDO�$FWLRQ�3URJUDPPH DGGUHVVHV�VHYHUDO�JRDOV��

DFFRPSOLVKPHQWV��DQG�WLPHOLQHV�WKDW�FDQ�EH�EURNHQ�DSDUW�LQWR�� RI�WKH����GLIIHUHQW�VROXWLRQV�

GLVFXVVHG�LQ�%HQGLQJ�WKH�&XUYH >�@� 7KH�FLW\�XVHV�HIIHFWLYH�FRPPXQLFDWLRQ�DQG�HGXFDWLRQ�WR�

LQWHJUDWH�VXVWDLQDEOH�OLYLQJ�DQG�HQYLURQPHQWDO�DFWLRQ�LQWR�HYHU\GD\�OLIH��6WRFNKROP�KDV�UHGXFHG�

HPLVVLRQV�E\�SURPRWLQJ�WHFKQRORJLFDO�LQQRYDWLRQ�DQG�LPSURYLQJ�WKH�HIILFLHQF\�RI�LWV�

WUDQVSRUWDWLRQ��KHDWLQJ��DQG�ZDVWH�V\VWHPV��6WURQJ�JRYHUQPHQWDO�RUJDQL]DWLRQ�DQG�OHDGHUVKLS�KDV�

EHHQ�LQWHJUDO�LQ�VHWWLQJ�DFWLRQ�RULHQWHG�FOLPDWH�JRDOV�DQG�SURPRWLQJ�LQWHUQDWLRQDO�FROODERUDWLRQ��
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(FRQRPLF�LQFHQWLYHV�HQFRXUDJH�WKH�UHGXFWLRQ�RI�HPLVVLRQV�DQG�RWKHU�GHWULPHQWV�WR�WKH�

HQYLURQPHQW��6WRFNKROP�KDV�DOVR�WDNHQ�DFWLRQV�WR�UHYLVH�LWV�IRRG�V\VWHP�LQ�RUGHU�WR�UHGXFH�LWV�

EXUGHQ�RQ�WKH�QDWXUDO�HFRV\VWHP��7KH�ILQDO�VROXWLRQ�WR DGGUHVV LV WKH�UHGXFWLRQ�RI�PHWKDQH�DQG�

EODFN�FDUERQ�HPLVVLRQV��

6FLHQFH�6ROXWLRQV

���%HQG�WKH�ZDUPLQJ�FXUYH�
LPPHGLDWHO\�E\�UHGXFLQJ�
VKRUW�OLYHG�FOLPDWH�
SROOXWDQWV�DQG�LQWURGXFLQJ�
FDUERQ�QHXWUDO�
WHFKQRORJLHV

6RFLHWDO�
7UDQVIRUPDWLRQ

���)RVWHU�D�JOREDO�FXOWXUH�
RI�FOLPDWH�DFWLRQ�WKURXJK�
FRRUGLQDWHG�SXEOLF�
FRPPXQLFDWLRQ�DQG
HGXFDWLRQ

���'HHSHQ�WKH�JOREDO�
FXOWXUH�RI�FOLPDWH�
FROODERUDWLRQ

*RYHUQDQFH�
6ROXWLRQV

���6FDOH�XS�VXEQDWLRQDO�
PRGHOV�RI�JRYHUQDQFH�DQG�
JOREDO�FROODERUDWLRQ

0DUNHW� DQG�
5HJXODWLRQ�%DVHG�
6ROXWLRQV

���$GRSW�PDUNHW�EDVHG�
LQVWUXPHQWV�WR�FUHDWH�
HIILFLHQW LQFHQWLYHV�IRU�
EXVLQHVVHV�DQG�LQGLYLGXDOV�
WR�UHGXFH�&2� HPLVVLRQV

���1DUURZO\�WDUJHW�GLUHFW�
UHJXODWRU\�PHDVXUHV�DW�
KLJK�HPLVVLRQV�VHFWRUV�
QRW�FRYHUHG�E\�PDUNHW�
EDVHG�SROLFLHV

7HFKQRORJ\�%DVHG�
6ROXWLRQV

���3URPRWH�LPPHGLDWH�
ZLGHVSUHDG�XVH�RI�PDWXUH�
WHFKQRORJLHV

���3URPRWH�LQQRYDWLRQV�
WR�DFFHOHUDWH�WKH�
HOHFWULILFDWLRQ�RI�HQHUJ\�
DQG�WUDQVSRUWDWLRQ�
V\VWHPV�DQG�LPSURYH�
EXLOGLQJ�HIILFLHQF\������������������������������������������

���8WLOL]H DYDLODEOH�
WHFKQRORJLHV�DQG�
UHJXODWLRQV�WR�UHGXFH�
PHWKDQH�HPLVVLRQV�E\�
����DQG�EODFN�FDUERQ�
HPLVVLRQV�E\����

1DWXUDO�DQG�
0DQDJHG�
(FRV\VWHP�
6ROXWLRQV

����5HJHQHUDWH�GDPDJHG�
HFRV\VWHPV��PD[LPL]H�
XWLOL]DWLRQ�RI�IRRG�
SURGXFHG� DQG�UHFRYHU�
HQHUJ\�IURP�IRRG�WKDW�LV�
QRW�FRQVXPHG

7DEOH����7HQ�6FDODEOH�6ROXWLRQV�DQG�&OXVWHUV�SUHVHQWHG�LQ�%HQGLQJ�WKH�&XUYH��UHG�LQGLFDWHV�

WKH�VROXWLRQ�6WRFNKROP�KDV�\HW�WR�DGGUHVV >�@

7KURXJK�WKLV�OHQV��ZH�FDQ�DQDO\]H ZK\�6WRFNKROP�KDV�VKRZQ�JUHDW�SURPLVH�IRU�WKH�

IXWXUH��:H�DVN��+RZ�KDV�6WRFNKROP�WUDQVIRUPHG�LWV�FLWL]HQV�LQWR�DYLG�SDUWLFLSDQWV�RI�WKH�

PLWLJDWLRQ�VROXWLRQ"�:KDW�VROXWLRQV�ZHUH�LQVWUXPHQWDO�LQ�FUHDWLQJ�VXEVWDQWLDO�FKDQJH"�$QG�ZK\�

VKRXOG�RWKHU�QDWLRQV�IROORZ�VXLW"
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6WRFNKROP�KDV�DVVXPHG�WKH�ULVNV�WKDW�FRPH�ZLWK�LPSOHPHQWLQJ�QHZ�VXVWDLQDEOH�LGHDV�DQG�

KDV�GHPRQVWUDWHG�EHQHILWV�UDQJLQJ�IURP�VXEVWDQWLDO�ILQDQFLDO�UHZDUGV�WR�WKH�LPSURYHPHQW�RI�RXU�

HQYLURQPHQW��1RZ�ZH�PXVW�VROYH�WKH�SX]]OH�RI�UHSOLFDWLQJ�DQG�FXVWRPL]LQJ�6WRFNKROP¶V�VXFFHVV�

LQ�RWKHU�FLWLHV�DQG�FRXQWULHV��HQIRUFLQJ�HIIHFWLYH�VROXWLRQV�EHVW�VXLWHG�WR�WKHLU�VLWXDWLRQV��DQG�

FRQYHUWLQJ�DOO�JOREDO�FLWL]HQV�LQWR�FOLPDWH�ZDUULRUV��7KHUH�LV�QR�VLQJOH�VHFUHW�WR�6WRFNKROP¶V�

VXFFHVV��WKH�XWLOL]DWLRQ�RI�VHYHUDO�LQLWLDWLYHV�ZRUNLQJ�LQ�XQLVRQ�KDV�FUHDWHG�ZKDW�ZH�VHH�WRGD\�DQG�

WKH�H[DPSOH�LV�WKHUH�IRU�WKH�WDNLQJ��



��

,,��6RFLHWDO�7UDQVIRUPDWLRQ�6ROXWLRQV��%XLOGLQJ�D�

&XOWXUH�RI�(QYLURQPHQWDO�-XVWLFH

6ZHGHQ¶V�KLVWRU\�RI�HQYLURQPHQWDO�DFWLYLVP�LV�DQ�H[DPSOH�RI�WKH�ZLGHVSUHDG�VRFLHWDO�

WUDQVIRUPDWLRQ�UHTXLUHG�WR�DFKLHYH�ZRUOGZLGH�VROLGDULW\��FROODERUDWLRQ��DQG�HQYLURQPHQWDO�

SUHVHUYDWLRQ��7KLV�VHFWLRQ�ZLOO�DQDO\]H�WKH�ZRUN�RI�SURPLQHQW�6ZHGLVK�DFWLYLVWV��VFLHQWLVWV��DQG�

SROLWLFDO�ILJXUHV�WKURXJKRXW�WKH�GHFDGHV�DV�ZHOO�DV�FXUUHQW�DFWLRQV�E\�JRYHUQPHQW�DJHQFLHV�DQG�

QRQJRYHUQPHQWDO�RUJDQL]DWLRQV��6RFLHWDO�WUDQVIRUPDWLRQ�LV�WKH�EDVLV�DQG�LQWHUVHFWLRQ�IRU�DOO�RWKHU�

FOXVWHUV�GHVFULEHG�LQ�%HQGLQJ�WKH�&XUYH�WR�IRVWHU�HQYLURQPHQWDO�FRQVFLRXVQHVV��SXEOLF�RSLQLRQ��

DQG�DFWLRQ�

����V���V�± (DUO\�$FWLYLVWV�DQG�)lOWELRORJHUQD

6RPH�RI�WKH�HDUOLHVW�HQYLURQPHQWDO�DFWLYLVWV�LQ�6ZHGHQ�ZHUH�DOVR�VRPH�RI�WKH QDWLRQ¶V�\RXQJHVW�

ZKR�OLNHO\�GLG�QRW�FRQVLGHU�WKHPVHOYHV�DFWLYLVWV�DW�DOO��)lOWELRORJHUQD �)LHOG�%LRORJLVWV��ZDV�D�

EUDQFK�RI�WKH�6ZHGLVK�6RFLHW\�IRU�1DWXUH�&RQVHUYDWLRQ�IRXQGHG�LQ������WR�DGGUHVV�DOLHQDWLRQ�

DQG�UHNLQGOH�\RXQJ�SHRSOH¶V�LQWHUHVW�LQ�QDWXUH >��@� 7KH�RUJDQL]DWLRQ�ZDV�LQWHUQDOO\�UXQ�DQG�

ZHOFRPHG�PHPEHUV�EHWZHHQ�WKH�DJHV�RI���DQG�����)lOWELRORJHUQD¶V�PDQWUD�³NHHS�\RXU�ERRWV�

PXGG\´�HQFRPSDVVHV WKH�DFWLYLVWV¶�PLVVLRQ��WR�DOZD\V�ILJKW�IRU�ZKDW�LV�LPSRUWDQW�DQG�QHYHU�VWRS�

VHHNLQJ�NQRZOHGJH >��@� )LHOG�%LRORJLVWV�SULGH�WKHPVHOYHV�LQ�EHLQJ�DGYHQWXURXV��NQRZOHGJHDEOH��

LQIOXHQWLDO��DQG�UDGLFDO >��@�

)lOWELRORJHUQD ZDV�RULJLQDOO\�DSROLWLFDO��RUJDQL]LQJ�KLNHV�DQG�RWKHU�DFWLYLWLHV�LQ�WKH�

����V�WR�HQFRXUDJH�WKH�VSUHDG�RI�NQRZOHGJH�DQG�DSSUHFLDWLRQ�IRU�QDWXUH��%\�WKH�PLG�����V�WKH�

)LHOG�%LRORJLVWV�EHFDPH�LQWHUHVWHG�LQ�ILJKWLQJ�IRU�DQG�SUHVHUYLQJ�QDWXUH�LQVWHDG�RI�VLPSO\

H[SHULHQFLQJ�LW >��@� 0HPEHUV�KHOG�SXEOLF�GHPRQVWUDWLRQV��IRUXPV��DQG�FRPPXQLW\�VHUYLFH�

SURMHFWV�WR�GUDZ�PHGLD�DWWHQWLRQ�DQG�HQJDJH�WKHLU�SHHUV�LQ�WKH�GLVFXVVLRQ�RI�HQYLURQPHQWDO�

DFWLRQ��0HPEHUV�RSHQO\�FULWLFL]HG�WKH�6ZHGLVK�JRYHUQPHQW�IRU�ZDWHULQJ�GRZQ�FRQVHUYDWLRQ�

SROLFLHV�DQG�DOORZLQJ�HFRQRPLF�SOD\HUV�WR�GRPLQDWH�WKH�GLVFXVVLRQ >��@� )RU�H[DPSOH��WKH�8QLWHG�

1DWLRQV�&RQIHUHQFH�RQ�WKH�+XPDQ�(QYLURQPHQW�LQ����� VHUYHG�DV�D�GHYLFH�IRU�DFWLYLVWV�WR�UDOO\�

DJDLQVW��,W�UHSUHVHQWHG�WKH�SROLWLFDO�HVWDEOLVKPHQW�ZKRVH�³GHFODUDWLRQV�DQG�UHVROXWLRQV�>ZRXOG�

QRW@�PDNH�DQ\WKLQJ�EHWWHU´ >��@� ,Q�UHVSRQVH��WKH\�KHOSHG�RUJDQL]H�VHYHUDO�DOWHUQDWLYH�

FRQIHUHQFHV�ZKHUH�ORFDO�RUJDQL]DWLRQV�DQG�DFWLYLVWV�FRXOG�SRVH�WKHLU�RZQ�TXHVWLRQV�DQG�VROXWLRQV��



��

6FLHQWLVWV�ZHUH�KLJKO\�UHVSHFWHG�DQG�UHJXODUO\�FRQWULEXWHG�WR�WKH�RUJDQL]DWLRQ¶V�QHZV�

MRXUQDO�)lOWELRORJHQ��7KH�)LHOG�%LRORJLVW���2QH�RI�WKH�MRXUQDO¶V�PRVW�IDPRXV�FRQWULEXWRUV�ZDV�

+DQV�3DOPVWLHUQD ZKR�QRWHG�LQ ���� WKDW RQO\�³VROLGDULW\�DPRQJ�DOO�SHRSOHV�RI�WKH�ZRUOG´�ZRXOG�

VROYH�WKH�JOREDO�SUREOHP >��@� )LHOG�%LRORJLVWV�EHJDQ�WR�WKLQN�PRUH�JOREDOO\��UHDFKLQJ�RXW�WR�

RWKHU�JURXSV�LQ�QHLJKERULQJ�FLWLHV�DQG�6FDQGLQDYLDQ�FRXQWULHV�WR�FUHDWH�D�QHWZRUN�RI�\RXQJ�

DFWLYLVWV��6LQFH�LWV�IRXQGLQJ��PDQ\�RI�WKH�)LHOG�%LRORJLVWV¶�DFWLYLWLHV�KDYH�FRLQFLGHG�ZLWK�PDMRU�

SROLWLFDO�GHFLVLRQV��JOREDO�HYHQWV��DQG�SXEOLFDWLRQV��0DQ\�PHPEHUV�FRQWLQXHG�WR�ILJKW�IRU�WKH�

HQYLURQPHQWDO�FDXVH�LQ�DGXOWKRRG��VXFK�DV�/DUV�(ULN�/LOMHOXQG��RQH�RI�WKH�OHDG�HGLWRUV�RI�

)lOWELRORJHQ GXULQJ�VRPH�RI�WKH�)LHOG�%LRORJLVW¶V�PRVW�UDGLFDO�\HDUV��ZKR�HYHQWXDOO\�EHFDPH�

KHDG�RI�6ZHGHQ¶V�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\ >��@��

:KLOH�WKH�RUJDQL]DWLRQ�IDFHG�PRGHUDWH�PHGLD�VFUXWLQ\�DQG�H[SHULHQFHG�LQWHUQDO�

SRODUL]DWLRQ�DQG�SXVKEDFN�DV�WKH\�DGRSWHG�D�PRUH�UDGLFDO�LGHRORJ\��WKHUH�LV�QR�GRXEW�WKDW�WKH�

)LHOG�%LRORJLVWV�SOD\HG�DQ�LQWHJUDO�UROH�LQ�WKH�HDUO\�FLUFXODWLRQ�RI�HQYLURQPHQWDO�NQRZOHGJH�DQG�

LQWURGXFLQJ�WKH�SXEOLF�WR�FROOHFWLYH�DFWLRQ��

�����± 6LOHQW�6SULQJ

2QH�RI�WKH�PRVW�LPSRUWDQW�ERRNV�LQ�WKH�JOREDO�KLVWRU\�RI�HQYLURQPHQWDOLVP�LV�5DFKHO�&DUVRQ¶V�

6LOHQW�6SULQJ��3XEOLVKHG�RQ�6HSWHPEHU���������� LQ�WKH�8QLWHG�6WDWHV�DQG�WKH�IROORZLQJ�\HDU�LQ�

6ZHGHQ�DQG�WKH�UHVW�RI�(XURSH��WKH�ERRN�LV�FUHGLWHG�ZLWK�SURYRNLQJ�ZRUOGZLGH�FRQWURYHUV\�DQG�

$PHULFD¶V�PRGHUQ�HQYLURQPHQWDO�PRYHPHQW�E\�GHVFULELQJ�WKH�KDUPIXO�HIIHFWV�RI�LQGXVWULDO�

SHVWLFLGH�XVH�RQ�JOREDO�KHDOWK��&DUVRQ�DUJXHG�WKDW�EHFDXVH�SHVWLFLGHV�FLUFXODWH�WKURXJKRXW�DOO�

OHYHOV�RI�WKH�HFRV\VWHP�IURP�WKH�VRLO�DQG�VXUURXQGLQJ�DQLPDOV�WR�WKH�IRRG�V\VWHP��³LQVHFWLFLGHV´�

VKRXOG�LQVWHDG�EH�QDPHG�³ELRFLGHV´ >��@� 7KLV�WHUP�LV�DQ�HDUO\�LWHUDWLRQ�RI�³HFRFLGH´�PHQWLRQHG�

ODWHU�LQ�WKH�6ZHGLVK�3ULPH�0LQLVWHU¶V�8QLWHG�1DWLRQV�VSHHFK��GLVWULEXWLQJ�WKH�EODPH�IURP�

LQGXVWU\�WR�KXPDQLW\��

:KLOH�WKH�PDMRULW\�RI�(XURSHDQ�FRXQWULHV�UHIXVHG�WR�EHOLHYH�WKDW�WKH�LVVXHV�DQG�

DFFXVDWLRQV�GLVFXVVHG�LQ�6LOHQW�6SULQJ�DSSOLHG�WR�WKHP��6ZHGHQ�HPEUDFHG�LW >��@��6ZHGLVK�

HQYLURQPHQWDO�VFLHQWLVWV�ZHUH�VWXG\LQJ�WKH�OLQN�EHWZHHQ�ORFDO�FKHPLFDOV�DQG�WKH�GHDWKV�RI�

VHYHUDO�KXQGUHG�QDWLYH�ELUGV�WKDW�ZHUH�IHG�VHHGV�DQG�JUDLQV�WUHDWHG�ZLWK�SHVWLFLGHV >��@� 7KLV�

FRQFHUQ�SURYLGHG�FRQWH[W�IRU�6LOHQW�6SULQJ�WR�FDXVH�DQ�HYHQ�JUHDWHU�XSURDU�WKDQ�LQ�WKH�8QLWHG�

6WDWHV >��@� 7KH�ERRN�KDG�VXFK�D�ODUJH�HIIHFW�RQ�6ZHGLVK�VRFLHW\�WKDW�LWV�SXEOLFDWLRQ�SURPSWHG�D�
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VKLIW�LQ�FRPPRQ�6ZHGLVK�ODQJXDJH�IURP�WKH�ZRUG�³SHVWLFLG´�WR�³ELRFLG´�>��@�

7KH�6ZHGLVK�UHVSRQVH�WR�6LOHQW�6SULQJ LV�DQ�HDUO\�H[DPSOH�RI�VFLHQWLVWV�GUDZLQJ�

FRQQHFWLRQV�EHWZHHQ�WKHLU�ORFDO�HQYLURQPHQWV�DQG�RYHUDUFKLQJ�ZRUOGZLGH�LVVXHV��,W�DOVR�VHUYHG�

WR UDOO\�VFLHQWLVWV��FRQVHUYDWLRQLVWV��DQG�WKH�SXEOLF�EHKLQG�D�VLQJOH�LVVXH�WR�WKLQN�FULWLFDOO\�DERXW�

WKH�UROH�KXPDQV�SOD\�LQ�ODUJHU�HDUWK�V\VWHPV��

��������± 7KH�(FRORJLFDO�7XUQ

7KH�\HDUV�EHWZHHQ�WKH�ODWH�����V�DQG�HDUO\�����V�KDYH�FRPH�WR�EH�NQRZQ�DV�³WKH�HFRORJLFDO�

WXUQ´�DQG�³HQYLURQPHQWDO�EUHDNWKURXJK´ >��@��7KLV�SHULRG�PDUNHG�WKH�HPHUJHQFH�RI�PRGHUQ�

HQYLURQPHQWDOLVP�DQG�D�QHZ�JOREDO�DWWLWXGH�HQFRPSDVVLQJ�LVVXHV�VXFK�DV�FOLPDWH�FKDQJH��

GHYHORSPHQW��KXQJHU��DQG�ZDU��%HIRUH�WKLV�EUHDNWKURXJK�WKHUH�ZDV�QR�HQYLURQPHQWDO�PRYHPHQW

DVLGH�IURP�D�IHZ DFWLYLVW�VFLHQWLVWV�ZKR�ZHUH�YRFDO�EXW�GLG�QRW�PRELOL]H��:LWK�WKH RQVHW�RI WKH�

&ROG�:DU�DQG�HYHU�SUHVHQW�WKUHDW�RI�QXFOHDU�DJJUHVVLRQ��PRGHUQ�HQYLURQPHQWDOLVP�HPHUJHG�LQ�

WKH�IDOO�RI������ZKHQ�6ZHGLVK�HQYLURQPHQWDO�VFLHQWLVWV�IORRGHG�WKH�DLUZDYHV�ZLWK�WKUHDWV�RI�

FOLPDWH�FDWDVWURSKH�DQG�WKH�FROODSVH�RI�JOREDO�VRFLHW\ >��@�

2QH�RI�WKH�PRVW�SURPLQHQW�ILJXUHV�RI�WKH�WLPH�ZDV�WKH�6ZHGLVK�FKHPLVW�+DQV�

3DOPVWLHUQD��ZKR�DXWKRUHG�WKH�LFRQLF�ERRN 3OXQGULQJ��6YlOW��)|UJLIWQLQJ��3OXQGHULQJ��

6WDUYDWLRQ��3RLVRQLQJ��LQ�2FWREHU�������3OXQGHULQJ��6WDUYDWLRQ��3RLVRQLQJ�ZDV�DQ�H\H�RSHQLQJ�

DFFRXQW�RI�WKH�UROH�6ZHGHQ�PXVW�SOD\�LQ�VKDSLQJ�WKH�IXWXUH�RI�JOREDO�FKDQJH >��@� ,Q�WKH�ZHHNV�

IROORZLQJ�WKH�ERRN¶V�UHOHDVH��3DOPVWLHUQD�WRRN�WR�WHOHYLVLRQ�DQG�UDGLR�WR�ZDUQ�WKH�FRXQWU\�RI�WKH�

GDQJHURXV�FRQVHTXHQFHV�RI�KXPDQ�DFWLRQV��VWUHVVLQJ�WKH�DXJPHQWHG�LPSDFW�RQ�FKLOGUHQ�DQG�WKH�

FRQGLWLRQ�RI�WKH�ZRUOG�WKH\�ZLOO�JURZ�XS�LQ��+H�ZURWH�DUWLFOHV�IRU�ORFDO�QHZVSDSHUV�H[SODLQLQJ�

KRZ�KXPDQV�FUHDWHG�WKH�JOREDO�SUREOHP��FLWLQJ�UDSLG�RYHUSRSXODWLRQ��LQGXVWULDOL]DWLRQ��DQG�WKH�

IDLOXUH�WR�FRQVLGHU�WKH�FRQVHTXHQFHV RI�WKHLU�DFWLRQV >��@��7KHVH�IHDWXUHV�WUDQVIRUPHG�WKH�IUDPLQJ�

RI�WKH�JOREDO�HQYLURQPHQWDO�FULVLV�DQG�WKH�ZD\�PHGLD�SUHVHQWHG LQIRUPDWLRQ�DERXW�WKH�LVVXH��

3DOPVWLHUQD�ZDV�DEOH�WR PRELOL]H�WKH�SXEOLF�ZLWK�XUJHQW��UHOHYDQW�PHVVDJHV�ZKLOH�UHPDLQLQJ�

SRVLWLYH�DQG�KRSHIXO��

�����± 8QLWHG�1DWLRQV�&RQIHUHQFH�RQ�WKH�+XPDQ�(QYLURQPHQW

$�PDMRU�WXUQLQJ�SRLQW�RI�6ZHGLVK�DQG�JOREDO�LQWHUHVWV�ZDV�LQ������ZKHQ�6ZHGHQ�KRVWHG�WKH�ILUVW�

8QLWHG�1DWLRQV�&RQIHUHQFH�RQ�WKH�+XPDQ�(QYLURQPHQW�LQ�6WRFNKROP��7KH�&RQIHUHQFH�ZDV�D�
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FDOO�WR�DFWLRQ�E\�QDWLRQDO�JRYHUQPHQWV�DQG�LQWHUQDWLRQDO�RUJDQL]DWLRQV�WR�HVWDEOLVK�EURDG�

JXLGHOLQHV�DQG�SROLF\�JRDOV�DGGUHVVLQJ�WKH�LVVXH�RI�KXPDQ�GHWULPHQWV�WR�WKH�HQYLURQPHQW��7KLV�

FRQIHUHQFH�ZDV�WKH�ILUVW�RI�LWV�NLQG��EULQJLQJ�WRJHWKHU�FRXQWULHV�WR�SUHVHQW�VKDUHG�JOREDO�

UHVSRQVLELOLWLHV�DQG�SUREOHPV�WKDW�PXVW�EH�VROYHG�LQ�WKH�QHDU�IXWXUH��

%DFNHG�E\�RYHUZKHOPLQJ�VXSSRUW�IURP�WKHLU�FRQVWLWXHQWV�DQG�RUJDQL]DWLRQV�LQFOXGLQJ WKH�

(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�LQ�'HFHPEHU�RI�������PHPEHUV�RI�WKH�6ZHGLVK�GHOHJDWLRQ�WR�

WKH�8QLWHG�1DWLRQV�SURSRVHG�WR�KRVW�WKH�&RQIHUHQFH�RQ�WKH�+XPDQ�(QYLURQPHQW >��@��+DQV�

3DOPVWLHUQD�ZDV�RQH�RI�WKH�FRQWULEXWLQJ�DXWKRUV�RI�WKLV�SURSRVDO��7KHUH�ZDV�QR�SUHFHGHQW�IRU�

JOREDO�FRQYHUVDWLRQV�RQ�WKH�HQYLURQPHQW� DV�FOLPDWH�LVVXHV�ZHUH�ZLGHO\�YLHZHG�DV�LVRODWHG�

UHJLRQDO�SUREOHPV�WR�EH�GHDOW�ZLWK�RQ�DQ�LQGLYLGXDO�EDVLV�E\�VFLHQFH�DQG�WHFKQRORJ\ >��@��

6ZHGHQ¶V�3ULPH�0LQLVWHU�2ORI�3DOPH JDYH�D�VZHHSLQJ�DGGUHVV�WR�RSHQ�WKH�&RQIHUHQFH�RQ�

-XQH����������7ZR�PDMRU�WKHPHV�LQ�WKLV�DGGUHVV�ZHUH�XQLW\�DQG�DFWLRQ��5HIOHFWLQJ�RQ�WKH�KLVWRU\�

RI�LQWHUQDWLRQDO�UHODWLRQV��³D�FDUHIXO�EDODQFLQJ�DFW�EHWZHHQ�QDWLRQDO�LQGHSHQGHQFH�DQG�

LQWHUQDWLRQDO�LQWHUGHSHQGHQFH�´ 3DOPH VWUHVVHG�WKH�XUJHQF\�DQG�IHDU�IHOW�DURXQG�WKH�ZRUOG�

FRQFHUQLQJ�RYHUSRSXODWLRQ��IRRG�SURGXFWLRQ��SROOXWLRQ��DQG�HQHUJ\ >��@� 3DOPH�XUJHG�DOO�

FRXQWULHV�WR�DFFHSW�VKDUHG�UHVSRQVLELOLW\�IRU�WKH�GHJUDGDWLRQ�RI�WKH�HDUWK�DQG�LWV�ILQLWH�UHVRXUFHV��

HPSKDVL]LQJ�D�PRUH�HTXDO�GLVWULEXWLRQ�LQ�WKH�\HDUV�WR�FRPH >��@� ³$FWLRQ�RULHQWDWLRQ´ ZDV�D�NH\�

SKUDVH IRU�WKH�&RQIHUHQFH�ZLWK�WKH�UHOHDVH�RI�D�SURSRVHG�PDMRU�$FWLRQ�3ODQ�IRU�D�JOREDO�

HQYLURQPHQWDO DVVHVVPHQW�DQG�WKH�FUHDWLRQ�RI�WKH�8QLWHG�1DWLRQV�(QYLURQPHQW�3URJUDPPH�

7KH�LQWHUVHFWLRQ�RI�LQWHUQDWLRQDO�VROLGDULW\�DQG�DFWLRQ�FXOPLQDWHG�DV�D�ILQDO�FDOO�IRU�ZRUOG�

SHDFH�VWDUWLQJ�ZLWK�D�FRPSOHWH�HOLPLQDWLRQ�RI�QXFOHDU��ELRORJLFDO��DQG�FKHPLFDO�ZHDSRQV >��@�

3DOPH�FRQGHPQHG�WKH�UHFHQW�GLVSOD\V�RI�³HFRFLGH�´ D�WHUP�SHQQHG�WR�GHVFULEH�ODVWLQJ�HFRORJLFDO�

GDPDJH�DQG�LQWHUQDWLRQDO�FRQVHTXHQFHV�DV�D�UHVXOW�RI�ZDUIDUH��HQYLURQPHQWDO�QHJOHFW��DQG�JUHHG

>��@ >��@��

7KH�JRDO�RI�WKH�&RQIHUHQFH�ZDV�WR�HVWDEOLVK�D�FRPPRQ�ODQJXDJH�WKDW FRXQWULHV�FRXOG�XVH�

WR�EHJLQ�D�JOREDO�GLVFXVVLRQ�RQ�WKH�KXPDQ�HQYLURQPHQW��6ZHGHQ�ZDV�DW�WKH�IRUHIURQW�RI�WKLV�

HIIRUW DV D�OHDGHU�LQ�HQYLURQPHQWDO�FRQVFLRXVQHVV�DQG�DFWLQJ�PHGLDWRU�EHWZHHQ�QDWLRQDO�LQWHUHVWV�

DQG�LQWHUQDWLRQDO�FRRSHUDWLRQ��7KH�PDMRU�SURGXFW�RI�WKH�&RQIHUHQFH�ZDV�WKH�6WRFNKROP�

'HFODUDWLRQ��D�GRFXPHQW�VWDWLQJ�WKDW�DOO�FRXQWULHV�PXVW�DFFHSW�UHVSRQVLELOLW\�IRU�WKH�IXWXUH�RI�WKH�

SODQHW�WKURXJK�LQWHUGLVFLSOLQDU\�UHVHDUFK�DQG�VRFLHWDO�FKDQJH >��@� 7KH�ZHLJKW�RI�WKHVH�FRQFHUQV�

VWLOO�UHVRQDWHV�WRGD\��DOPRVW��� \HDUV�DIWHU�WKH�ODQGPDUN�&RQIHUHQFH��
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6ZHGHQ¶V�0RGHUQ�3URJUHVVLYH�&XOWXUH�DQG�'HYHORSPHQWV

'HFDGHV�RI�SXEOLF�SROLWLFDO�LQYROYHPHQW�DQG�JOREDO�WKRXJKW�WUDQVODWH�LQWR�PRGHUQ�6ZHGLVK�

SURJUHVVLYLVP��HJDOLWDULDQLVP��DQG�RQH�RI�WKH�PRVW�VXFFHVVIXO�ZHOIDUH�VWDWHV�LQ�WKH�ZRUOG��$V�

VWDWHG�LQ�%HQGLQJ�WKH�&XUYH��WKHUH�DUH�LQWUDUHJLRQDO��LQWUDJHQHUDWLRQDO��DQG�LQWHUJHQHUDWLRQDO�

HTXLW\�LVVXHV�RI�FOLPDWH�FKDQJH�WKDW�PXVW�EH�DGGUHVVHG�WR�PDNH�WKH�SXEOLF�UHFHSWLYH�WR�IXUWKHU�

VROXWLRQV >�@��&OLPDWH�FKDQJH�UHFRJQLWLRQ�DQG�HQYLURQPHQWDO�FRQVFLRXVQHVV�KDYH�FORVH�WLHV�WR�

RWKHU�SURJUHVVLYH�YDOXHV�VXFK�DV�JHQGHU��VH[XDOLW\��DQG�UDFLDO�HTXDOLW\��DV�ZHOO�DV�VHSDUDWLRQ�RI�

FKXUFK�DQG�VWDWH��6ZHGHQ�OHJDOL]HG�VDPH�VH[�PDUULDJH�LQ������DQG��DV�RI�6HSWHPEHU�������KDOI�

RI�6ZHGLVK�JRYHUQPHQW�RIILFLDOV�DUH�ZRPHQ��D�JRDO�VHW�LQ����� >��@ >��@��+LJK�WD[HV�DQG�ORZ�

PLOLWDU\�VSHQGLQJ�DOORZ�WKH�JRYHUQPHQW�WR�PDLQWDLQ�D�VRFLDO�VDIHW\�QHW�IRU�LWV�FLWL]HQV�WKURXJK�

SURYLGLQJ�XQLYHUVDO�KHDOWK�FDUH�DQG�HGXFDWLRQ��XQHPSOR\PHQW�EHQHILWV��DQG�D�VWURQJ�VRFLDO�

VHFXULW\�V\VWHP��7KH WUHQG�RI�WDNLQJ�FDUH�RI�RWKHUV�H[WHQGV�EH\RQG�6ZHGHQ¶V�ERUGHUV�WKURXJK�

LQWHUQDWLRQDO�UHOLHI�SURJUDPV��6ZHGHQ�UHFHQWO\�LQFUHDVHG�LWV�UHIXJHH�TXRWD�IURP�������LQ������WR�

������LQ�������PDNLQJ�LW�WKH�WKLUG�ODUJHVW�UHIXJHH�UHFLSLHQW�LQ�WKH�ZRUOG >��@� $GGLWLRQDOO\��

6ZHGLVK�FXOWXUH�HQFRXUDJHV�SUDFWLFLQJ�KRVSLWDOLW\��SROLWHQHVV��DQG�UHPDLQLQJ�KXPEOH�UHJDUGLQJ�

DFKLHYHPHQWV DQG�VXFFHVV >��@��%HFDXVH�RI�WKHVH�DWWLWXGHV��WKH�6ZHGLVK�JRYHUQPHQW�DQG�VRFLHW\��

LQ�JHQHUDO� DUH�DOZD\V�VWULYLQJ�WR�LPSURYH�DQG�LQQRYDWH�WR PDNH�WKHLU�FRXQWU\ DQG�WKH�HDUWK�D�

EHWWHU�SODFH��7KH�SRSXODWLRQ�RI�6WRFNKROP�KROGV�KLJK�DPELWLRQV ZLWKLQ�WKH�DUHD�RI�FOLPDWH� ZKLFK

PXVW�EH�PDWFKHG�E\�HIIRUWV�IRU�D�VRFLDOO\�FRKHVLYH�FLW\ >��@� 7KH�HIIRUWV�RI�HQYLURQPHQWDO�

RUJDQL]DWLRQV��FLW\�SODQQHUV��DQG�DFWLYLVWV�ZRUN�LQ�FRQMXQFWLRQ�WR�VKDSH�VRFLDO�QRUPV�DQG�PDNH�

VXVWDLQDELOLW\�D�ZD\�RI�OLIH��

$V�FRPPXQLFDWLRQ�FRQVWDQWO\�HYROYHV��LW�LV�LPSRUWDQW�WR�FRQVLGHU�WKH�ZD\V�LQ�ZKLFK�QHZ�

IRUPV�RI�PHGLD�DQG�LQIRUPDWLRQ�GLVWULEXWLRQ�FKDQJH�KRZ�JRYHUQPHQWV�DQG�RUJDQL]DWLRQV�LQWHUDFW�

ZLWK�WKH�SXEOLF��6WRFNKROP�EDVHG�RUJDQL]DWLRQV�VXFK�DV�WKH�6ZHGLVK�(QYLURQPHQWDO�3URWHFWLRQ�

$JHQF\��(3$���7KH�6ZHGLVK�6RFLHW\�IRU�1DWXUH�&RQVHUYDWLRQ��DQG�7KH�.HHS�6ZHGHQ�7LG\�

)RXQGDWLRQ�KDYH�HPEUDFHG�VRFLDO�PHGLD�DQG�LQWHUQHW�EDVHG�FRPPXQLFDWLRQ�WR�GLVVHPLQDWH�QHZ�

VXVWDLQDELOLW\�VWUDWHJLHV�DQG�LQIRUPDWLRQ��,Q�WKH�VSULQJ�RI������ WKH�6ZHGLVK�(3$�ODXQFKHG�WKH

RQOLQH�SRGFDVW�VHULHV�WLWOHG ³7DON�$ERXW�&OLPDWH´�WKDW�KLJKOLJKWV�D�UHFHQW�HQYLURQPHQWDO�LVVXH�

HDFK�ZHHN >��@� 7KH�6ZHGLVK�6RFLHW\�IRU�1DWXUH�&RQVHUYDWLRQ�SXEOLVKHV�D�³*UHHQ�*XLGH´�WKDW�

SURYLGHV�XSGDWHG�DGYLFH�RQ�KRZ�WR�LPSOHPHQW�LQGLYLGXDO�EHKDYLRU�FKDQJHV��FRYHULQJ�VL[�

GLIIHUHQW�FDWHJRULHV��WUDYHO��KRPH��ZRUN��FORWKLQJ��IRRG��DQG�FKLOGUHQ >��@� 7KH�.HHS�6ZHGHQ�



��

7LG\�)RXQGDWLRQ�SURPRWHV�UHF\FOLQJ�DQG�UHGXFLQJ�RYHUDOO�ZDVWH�WKURXJK�RUJDQL]HG OLWWHU�SLFN�XS�

DQG�FRDVWDO�FOHDQ�XS�GD\V >��@��7KHVH�HYHQWV�DUH�FKDQJLQJ�DWWLWXGHV�E\�VKRZLQJ�SHRSOH�WKH�

LPSDFW�RI�WKHLU�DFWLRQV�ILUVW�KDQG��0HGLD�FDPSDLJQV�IURP�VLPLODU�RUJDQL]DWLRQV�KDYH�DOVR�

VN\URFNHWHG�WKH�SRSXODULW\�RI�YLQWDJH�DQG�VHFRQG�KDQG�IDVKLRQ��XUEDQ�FRPPXQLW\�JDUGHQV�DQG�

IDUPV��DQG�URRIWRS�EHHNHHSLQJ >��@� 2QOLQH�UHVRXUFHV�PDNH�HQYLURQPHQWDO�LQIRUPDWLRQ�DQG�HFR�

IULHQGO\�DOWHUQDWLYHV�HDVLO\�DFFHVVLEOH�WR�WKH�SXEOLF��DOORZLQJ�FRQVFLRXV�FLWL]HQV�WR�SOD\�DQ�DFWLYH�

UROH�LQ�FRQVHUYDWLRQ�DQG�FLYLF�VHUYLFH��

6WRFNKROP¶V�UDSLG�JURZWK�KDV�FUHDWHG�QHZ�FKDOOHQJHV�LQ�HQYLURQPHQWDOO\�FRQVFLRXV�

XUEDQ�OLIH�DQG�WUDQVSRUWDWLRQ��6WRFNKROP¶V�(QYLURQPHQWDO�3URJUDPPH FDOOV�IRU�WKH�VKLIW�WR�KLJK�

FDSDFLW\�DQG�HQYLURQPHQWDOO\�IULHQGO\�PRGHV�RI�WUDQVSRUWDWLRQ��GHFUHDVLQJ�IRVVLO�IXHO�

GHSHQGHQFH��DQG�WKH�SURPRWLRQ�RI�JUHHQ�YHKLFOHV��WUDLQV�DQG��ELF\FOHV��&LW\�SODQQHUV�DUH�ZRUNLQJ�

WR�EXLOG�D�³GHQVLILHG�6WRFNKROP�´�E\ GHVLJQLQJ�ZDONDEOH�XUEDQ�HQYLURQPHQWV�WKDW�DOORZ�SHRSOH�

WR�OLYH�FORVHU�WR�SXEOLF�WUDQVSRUWDWLRQ >�@� 7R�DFFRXQW�IRU�LQFUHDVHG�EXV�DQG�ELF\FOH�WUDIILF��

GHVLJQDWHG�EXV�DQG�ELF\FOH�ODQHV�PDNH�HQYLURQPHQWDOO\�IULHQGO\�WUDQVSRUWDWLRQ�DOWHUQDWLYHV�VDIHU�

DQG�PRUH�DFFHVVLEOH >�@��$XWRPRELOH�GULYHUV�DUH�HQFRXUDJHG�WR�FDUSRRO�WKURXJK�SDUNLQJ�DQG�

HPLVVLRQ�UHGXFWLRQ�LQFHQWLYHV��7KHVH�DUH DOO�H[DPSOHV�RI�KRZ�6WRFNKROP�KDV EXLOW D�UHVSRQVLEOH

HQYLURQPHQWDO�FXOWXUH WKDW UHIOHFWV�WKH�LQWHUHVWV�DQG�VRFLHWDO�JRDOV�RI�LWV�FLWL]HQV��

7KH�PRVW�LPSRUWDQW�OHVVRQ�ZH�FDQ�OHDUQ�IURP�6ZHGHQ¶V�KLVWRU\�RI�HQYLURQPHQWDO�DFWLRQ�

DQG�FXUUHQW�FXOWXUDO�FOLPDWH�LV�WKDW�DFWLRQ�WDNHV�PDQ\�IRUPV�DQG�FDOOV�RQ�PXOWLSOH�VWDNHKROGHUV�WR�

DFW�RQ EHKDOI�RI�WKH�HDUWK�DQG�KXPDQLW\��7KHUH�LV�VWLOO�PXFK�WR�GR� EXW�WKH�SURJUHVV�REVHUYHG�LQ�

WKH�SDVW�ILYH�GHFDGHV�ZLOO�EULQJ�KRSH�DQG�LQVSLUDWLRQ�WR�WKH�SROLWLFLDQV��VFLHQWLVWV��DQG�DFWLYLVWV�RI�

WRGD\�DQG�IRU�JHQHUDWLRQV�WR�FRPH��
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,,,��6FLHQFH��7HFKQRORJ\� DQG�(FRV\VWHP 6ROXWLRQV��

0LWLJDWLRQ�$FWLRQV�DQG ,QWHJUDWLRQ

6WRFNKROP¶V�KLVWRU\�KDV�SOD\HG�D�FUXFLDO�UROH�E\�VHWWLQJ�WKH�VWDJH�IRU�VROXWLRQV�LQ�%HQGLQJ�WKH�

&XUYH¶V 6FLHQFH��7HFKQRORJ\��DQG�1DWXUDO�DQG�0DQDJHG�(FRV\VWHP &OXVWHUV��7KHVH�FOXVWHUV�JR�

KDQG�LQ�KDQG�EHFDXVH�WKH�JRDOV�RI�WKH�6FLHQFH�&OXVWHU�DUH�WR�UHGXFH�VKRUW�OLYHG�FOLPDWH�SROOXWDQWV

�6/&3V� DQG�UHSODFH�FXUUHQW�IRVVLO�IXHOHG�V\VWHPV�ZLWK�FOHDQ�HQHUJ\��ZKLOH�VROXWLRQV�LQ�WKH�

7HFKQRORJ\�&OXVWHU�SURYLGH�WKH�LQQRYDWLYH�WRROV�WR�DFKLHYH�WKHVH�JRDOV��DQG�ERWK�FRQWULEXWH�WR�

WKH�RYHUDOO�SUHVHUYDWLRQ�DQG�UHVWRUDWLRQ�RI�WKH�HFRV\VWHP�>�@��6WRFNKROP�LV�RQ�WKH�SDWK�WR�

DFKLHYLQJ�WKH�VHYHQWK��HLJKWK��DQG�WHQWK�VROXWLRQV�GHVFULEHG�LQ�%HQGLQJ�WKH�&XUYH�

���3URPRWH�LPPHGLDWH�ZLGHVSUHDG�XVH�RI�PDWXUH�WHFKQRORJLHV

���$JJUHVVLYHO\�VXSSRUW�DQG�SURPRWH�LQQRYDWLRQV�WR�DFFHOHUDWH�WKH�FRPSOHWH�

HOHFWULILFDWLRQ�RI�HQHUJ\�DQG�WUDQVSRUWDWLRQ�V\VWHPV�DQG�LPSURYH�EXLOGLQJ�HIILFLHQF\

����5HJHQHUDWH�GDPDJHG�QDWXUDO�HFRV\VWHPV�«�$QG�LPSOHPHQW�IRRG�ZDVWH�UHGXFWLRQ�

SURJUDPV�DQG�HQHUJ\�UHFRYHU\�V\VWHPV�>�@

$V�VHHQ�LQ�)LJXUH��������RI�6WRFNKROP¶V�HPLVVLRQV DUH�D�UHVXOW�RI�KHDWLQJ��WUDQVSRUWDWLRQ��DQG�

HQHUJ\�XVH��ZKLFK�LV�ZK\�WKH�FLW\�KDV�IRFXVHG�RQ�VZLWFKLQJ�WR�PRUH�VXVWDLQDEOH�SUDFWLFHV�LQ�WKHVH�

VHFWRUV�

)LJXUH����6WRFNKROP¶V�WRWDO�HPLVVLRQV >�@
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$�JUDGXDO�GHFUHDVH�LQ�FDUERQ�HTXLYDOHQW�HPLVVLRQV�WKURXJKRXW�WKH�\HDUV�LV�WKH�UHVXOW�RI�

WUDQVLWLRQLQJ�WR�UHQHZDEOH�HQHUJ\�VRXUFHV��DV�VKRZQ�LQ�)LJXUH����

)LJXUH����6ZHGLVK�RXWSXW�LQ�ELOOLRQ�PHWULF�WRQV�RI�FDUERQ�HTXLYDOHQW�HPLVVLRQV >�@

6WRFNKROP¶V�(QYLURQPHQWDO�$FWLRQ 3URJUDPPH IRFXVHV�RQ�FUHDWLQJ�D�KHDOWK\�

HQYLURQPHQW�IRU�LWV�FLWL]HQV��LQFUHDVLQJ�UHVRXUFH�HIILFLHQF\��DQG�UHGXFLQJ�RYHUDOO�HPLVVLRQV��7KH�

SODQ DGGUHVVHV WKH�QHHG�IRU�UHJXODWLRQV�WR�NHHS�WKH�SURSRVHG�LPSOHPHQWDWLRQV�RQ�WUDFN�DV�ZHOO�DV

SXEOLF�VXSSRUW�WR�KHOS�QDYLJDWH WKURXJK WUDQVLWLRQV�DQG�DFKLHYHPHQWV >�@� 6WRFNKROP�DOVR�

DFNQRZOHGJHV�WKDW�D�SODQ�LV�QRW�HQRXJK��$�FRQVWDQW�V\VWHP�RI�FKHFNV�DQG�EDODQFHV�LV�QHFHVVDU\�

WR�PDLQWDLQ�DFFRXQWDELOLW\�DQG�HQVXUH�6WRFNKROP�PHHWV�LWV�JRDOV�RQ�WLPH��6FLHQFH�DQG�WHFKQRORJ\�

VROXWLRQV FDQ�KDYH�DQ�HYHQ JUHDWHU�LPSDFW�ZKHQ�LPSOHPHQWHG�LQ�XQLVRQ�ZLWK�VROXWLRQV�IURP�RWKHU�

FOXVWHUV��6WRFNKROP¶V�DFNQRZOHGJHPHQW�RI�WKLV�LV�RQH�RI�WKH�UHDVRQV�ZK\�LW�LV�D�JOREDO�OHDGHU�LQ�

FOLPDWH�PLWLJDWLRQ�DQG�HQYLURQPHQWDO�FRQVHUYDWLRQ��

$�1RQ�7R[LF�6WRFNKROP

,Q�WKH�����¶V��D�PDMRU�SRLQW�RI�FRQFHUQ�ZDV�SXEOLF�KHDOWK�DQG�HQVXULQJ�WKH�HQYLURQPHQW�ZDV�QRW�

QHJDWLYHO\�LQIOXHQFLQJ�WKH�KHDOWK�RI�6WRFNKROP¶V�FLWL]HQV��&KHPLFDOV�VXFK�DV�

GLFKORURGLSKHQ\OWULFKORURHWKDQH �''7���GLHOGULQ��DQG�WR[DSKHQH�ZHUH�LGHQWLILHG�DV�WR[LF�WR�

KXPDQ�KHDOWK�DQG�EDQQHG�LQ����� >�@� 7KLV�OHG�WR�IXUWKHU�UHJXODWLRQV WKDW�H[WHQGHG�WR�EDQQLQJ�

RWKHU�FKHPLFDOV��VXFK�DV�SRO\FKORULQDWHG�ELSKHQ\OV��3&%V��LQ������WKDW�ZHUH�KDUPIXO�WR�WKH�



��

HQYLURQPHQW�DV�ZHOO��6WRFNKROP�FRQWLQXHV�WR�WDFNOH WKLV�LVVXH�WKURXJK�WKH�FUHDWLRQ�RI�D�

&KHPLFDOV�$FWLRQ�3ODQ�WR DFKLHYH�D�QRQ�WR[LF�6WRFNKROP�E\�������7KH�SXUSRVH�RI�WKH�SODQ��

VSDQQLQJ�IURP������WR�������LV�WR�GHFUHDVH FRQFHQWUDWLRQV�RI�QRQ�QDWXUDOO\�RFFXUULQJ�VXEVWDQFHV�

DQG�WKHLU�LPSDFWV�RQ�KXPDQ�KHDOWK WR�DV�FORVH WR ]HUR�DV�SRVVLEOH >��@��7KLV�SODQ�FDOOV�IRU�WKH�

FROODERUDWLYH�HIIRUW�RI�ORFDO�DXWKRULWLHV�IRU�WRS�GRZQ�HQIRUFHPHQW�DQG�UHJXODWLRQ� DQG�FLWL]HQV�IRU�

ERWWRP�XS�UHFHSWLRQ�DQG�PRELOL]DWLRQ��

&KHPLFDOV�DUH�VHSDUDWHG�LQWR�WZR�FDWHJRULHV��SKDVH�RXW�VXEVWDQFHV�WKDW�DUH�VWULFWO\�

SURKLELWHG�LQ�DOO�VHFWRUV��DQG�SURSHUW\�ULVN�UHGXFWLRQ�VXEVWDQFHV�WKDW�DUH�XVHG�LQ�OLPLWHG�

FRQFHQWUDWLRQ�XQGHU�VXSHUYLVLRQ�DQG�VXJJHVWHG�WR�EH�RSWHG�RXW�IRU�OHVV�KDUPIXO�VXEVWLWXWHV >��@�

)RU�LQVWDQFH��GLHWK\OKH[\O�SKWKDODWH �'(+3� LV�XVHG�LQ�PDQ\�SODVWLF�PDWHULDOV�DQG�OLVWHG�DV�D�

SKDVH�RXW�VXEVWDQFH�GXH�WR�LWV�KDUPIXO�HIIHFWV�RQ�UHSURGXFWLYH�KHDOWK��ZKHUHDV� FKHPLFDOV�WKDW�

UHOHDVH�FRSSHU�RU�QLFNHO�LRQV�DV�E\SURGXFWV�DUH SURSHUW\�ULVN�UHGXFWLRQ�VXEVWDQFHV�GXH�WR�WKHLU�

HIIHFWV�RQ�WKH�DTXDWLF�HQYLURQPHQW�DQG�WKH�LQVWDQFH�RI�DOOHUJLF�UHDFWLRQV��UHVSHFWLYHO\��

6WRFNKROP�LV�ZLGHO\�NQRZQ�IRU�LWV�VZLIW�UHGXFWLRQ�LQ�FKORURIOXRURFDUERQV��&)&V��

IROORZLQJ�WKH�GLVFRYHU\�RI�WKHLU�KDUP�WR�WKH�VWUDWRVSKHULF�R]RQH�OD\HU��:KLOH�D�/RQGRQ�UHYLVLRQ�

RI�WKH�0RQWUHDO�3URWRFRO�FDOOHG�IRU�D�UHGXFWLRQ�RI�&)&V�E\�������6WRFNKROP�KDG�DOUHDG\�

UHSODFHG�QHDUO\�DOO�&)&V�E\ ���� >�@��6WRFNKROP¶V�HIIRUWV�LQ�WKH�UHGXFWLRQ�RI�KDUPIXO�FKHPLFDOV�

PD\�QRW�SOD\�D�ODUJH�UROH�LQ�FDUERQ�QHXWUDOLW\�EXW�LW�LV�VLJQLILFDQW�WR�WKH�ZHOO�EHLQJ�RI�WKH�

HQYLURQPHQW�DQG�VSDUNHG�WKH�FRQYHUVDWLRQ�RQ�ZKDW�RWKHU�DFWLRQV�WKH�FLW\�FRXOG�WDNH WR�SURWHFW�WKH�

HQYLURQPHQW��

$Q�(QHUJ\�(IILFLHQW�&LW\

7KH�XVH�RI�IRVVLO�IXHOV�LV�WKH�PDMRU�FRQFHUQ�LQ�DQ\�FLW\�WU\LQJ�WR�UHGXFH LWV FDUERQ�IRRWSULQW��

ZKLFK�LV�ZK\�6WRFNKROP�KDV�PDGH�LW�D�SULRULW\�WR�DFKLHYH�FDUERQ�QHXWUDOLW\�E\�������

6WRFNKROP¶V�(QYLURQPHQWDO�$FWLRQ�3URJUDPPH OLVWV�VHYHUDO�VXE�WDUJHWV�VXFK�DV�UHGXFLQJ�

SXUFKDVHG�HQHUJ\�E\�����DQG�UHGXFLQJ�JUHHQKRXVH�JDV�HPLVVLRQV�WR�����PHWULF�WRQV�SHU�UHVLGHQW�

E\�WKH�\HDU����� >�@�



��

)LJXUH����'LVWULEXWLRQ�RI 6ZHGLVK�HOHFWULFLW\�SURGXFWLRQ >��@

$V�VHHQ�LQ�)LJXUH����ORZ�HPLVVLRQV�FDQ�EH�DWWULEXWHG�WR�6ZHGHQ¶V�HOHFWULFLW\�RXWSXW�EHLQJ�

JHQHUDWHG�E\�UHQHZDEOH�VRXUFHV��

%LRIXHOV�KDYH�EHJXQ�WR�PDNH�DQ�LPSDFW�LQ�WKLV�HQHUJ\�GLVWULEXWLRQ�DQG�KDYH�JUHDW�

SRWHQWLDO�LQ�6WRFNKROP��,Q������ 6WRFNKROP�RSHQHG�D�KHDW�DQG�SRZHU�SODQW�WKDW�UHOLHV�RQ�ELRIXHO�

DV�LWV�HQHUJ\�VRXUFH��7KLV�LV�D�JUHDW�VWHS�IRUZDUG�LQ�FKDQJLQJ�WKH�ZD\�SHRSOH�LQ�6WRFNKROP�

JHQHUDWH�HQHUJ\ >�@� +RZHYHU��SURJUHVV�ZLOO�EH�KLQGHUHG�VR ORQJ�DV�6WRFNKROP�UHVLGHQWV�FRQWLQXH�

WR UHO\�RQ�H[LVWLQJ�FRDO�ILUHG�KHDW�DQG�SRZHU�SODQWV��$V�PHQWLRQHG�HDUOLHU� WKH�LQFUHDVHG�DPRXQW�

RI�ELRGHJUDGLQJ�IRRG�ZDVWH�FDQ�SURYLGH�PRUH�ELRJDV�DQG�EHJLQ�WR�UHSODFH�QRQUHQHZDEOH�HQHUJ\�

VRXUFHV�

*LYHQ�WKDW�6WRFNKROP LV�VXUURXQGHG�E\�ZDWHUZD\V��K\GURSRZHU�KDV�EHHQ�DQ�DSSHDOLQJ�

DQG�FRVW�HIILFLHQW�DOWHUQDWLYH�HQHUJ\�VRXUFH��6ZHGLVK�RIILFLDOV�UHSRUW WKDW�K\GURSRZHU�WHFKQRORJ\�

LV�XQGHU�GHYHORSPHQW�DQG�HQJLQHHUV DUH�FXUUHQWO\�FRQGXFWLQJ�VWXGLHV�WR�WHVW�WKH�YLDELOLW\�RI�

K\GURSRZHU�RQ�ODUJHU�VFDOHV >��@��7KH�FRXQWU\�DOVR�KDV�WKUHH�QXFOHDU�SODQWV�LQ�SODFH��KRZHYHU�

QXFOHDU�HQHUJ\�KDV�EHHQ�D�WRSLF�RI�SROLWLFDO�GHEDWH�LQ�6ZHGHQ��,I�QXFOHDU�SRZHU�JHQHUDWLRQ�LV�

UHGXFHG��WKHQ�RWKHU�IRUPV�RI�UHQHZDEOH�HQHUJ\�PXVW�EH�VFDOHG�XS�WR�PHHW HQHUJ\ GHPDQGV ZKLOH�

UHPDLQLQJ HQYLURQPHQWDOO\�IULHQGO\��



��

6WRFNKROP�DLPV�WR�LQFUHDVH�VRODU�HQHUJ\�XVH�E\�����E\�������ZKHQ�FRPSDUHG�WR������

GDWD >�@� 6WRFNKROP�FXUUHQWO\�XVHV�VRODU�PDSV�WR�LGHQWLI\�DUHDV�ZKHUH�SKRWRYROWDLF�SDQHOV�ZRXOG�

\LHOG�WKH�PRVW�SURILW��DQ�H[DPSOH�LV�VKRZQ�LQ�)LJXUH���

)LJXUH����7KH�&LW\�RI�6WRFNKROP¶V�(QYLURQPHQWDO�:RUN�ZLWK�VRODU�PDSV >�@

$ORQJ�ZLWK�LQWURGXFLQJ�PRUH�RSWLRQV�IRU UHQHZDEOH�HQHUJ\��6WRFNKROP�ZLOO�LPSOHPHQW�

UHJXODWLRQV�RQ�QHZ�EXLOW�LQIUDVWUXFWXUH�WR OLPLW�HQHUJ\�XVH��(QHUJ\�VPDUW�EXLOGLQJV�ZLOO�UHGXFH�

WKH�DPRXQW�RI�ZDVWHG�HQHUJ\�DV�ZHOO�DV�HQHUJ\�XVH�RYHUDOO��7KHVH�EXLOGLQJV�XWLOL]H�LQWHJUDWHG�

KRPH�FRQWURO�V\VWHPV�WKDW�FRQWURO�WHPSHUDWXUH��YHQWLODWLRQ��DQG�OLJKWLQJ�ZKLOH�DOVR�WUDFNLQJ�

HQHUJ\�XVH�ZLWK�WKH�XVH�RI�LQIRUPDWLRQ�WHFKQRORJ\ >��@� 7KH�UHGXFWLRQ�RI�HPLVVLRQV�LQ�

6WRFNKROP¶V�KHDWLQJ�VHFWRU�ZLOO�EH�YHU\�LPSDFWIXO��6WRFNKROP�KDV�SURSRVHG�VHYHUDO�SURMHFWV�WR�

DFKLHYH�WKLV� VXFK�DV�XVLQJ�KHDW JHQHUDWHG IURP�WKH�EXUQLQJ�RI�ZDVWH� DV�ZHOO�DV�KHDW�SURGXFHG�E\�

GDWD�FHQWHUV >��@ >��@�6WRFNKROP¶V�SODQ�DOVR�DLPV�WR�KDYH�PDMRU�UHQRYDWLRQV�WKDW�ZLOO�\LHOG�D�

����UHGXFWLRQ�RI�SXUFKDVHG�HQHUJ\�RYHUDOO��LQ�IHDVLEOH�DUHDV� WKH�UHGXFWLRQ�ZLOO�EH�FORVHU�WR����

>�@��7KLV�LV�LPSRUWDQW�WR�QRWH�EHFDXVH�LW�DOORZV�6WRFNKROP WR�ZRUN DKHDG�RI�LWV�RZQ�SURSRVHG�

SODQ�ZKLOH�DFNQRZOHGJLQJ�WKDW�VRPH�DUHDV�RI�WKH�FLW\�ZLOO�QHHG�PRUH�WLPH�WR�DGMXVW��



��

7UDQVSRUWDWLRQ

$FFRUGLQJ�WR�6WRFNKROP¶V�DFWLRQ�SODQ�IRU�FOLPDWH�DQG�HQHUJ\��WUDQVSRUWDWLRQ�LV�UHVSRQVLEOH�IRU�

����RI�&2� HPLVVLRQV�LQ�WKH�FLW\ >�@� $QRWKHU�VHW�RI�VWDWLVWLFV�SURYLGHG�E\�6WRFNKROP¶V�

(QYLURQPHQWDO�3URJUDPPH VKRZV�WKDW�URDG�WUDIILF�DFFRXQWV�IRU�����RI QLWURXV�R[LGH�HPLVVLRQV�

DQG�����RI�SDUWLFOH�HPLVVLRQV >�@� 2QH�RI�WKH�UHDVRQV�6WRFNKROP�ZDV�HDJHU�WR�FKDQJH�LWV�

WUDQVSRUWDWLRQ�VHFWRU�ZDV�WR�LPSURYH�DLU�TXDOLW\��DV�LW�ZDV�FDXVLQJ�DGYHUVH�HIIHFWV�LQ�SHRSOH�ZLWK�

DVWKPD��7KLV�SURPSWHG�FRQYHUVDWLRQV DERXW GLIIHUHQW�VROXWLRQV�WR�FUHDWH�FOHDQHU�WUDQVSRUWDWLRQ�

VXFK�DV�WKH�JRDO�WR�LQWURGXFH�IRVVLO�IXHO�LQGHSHQGHQW�YHKLFOH�IOHHWV�E\����� >�@� %LRJDV�FDQ�EH�

XVHG�WR�SRZHU�WKH�IOHHW�DORQJ�ZLWK�KDYLQJ�HOHFWULF�YHKLFOHV�WKDW�UXQ�RQ�HOHFWULFLW\�REWDLQHG�E\�

RWKHU�UHQHZDEOH�HQHUJ\�VRXUFHV��)XUWKHU�UHVHDUFK�LV�EHLQJ�FRQGXFWHG�RQ�WKH�IHDVLELOLW\�RI�WKHVH�

VROXWLRQV�DV�ZHOO�DV�WKH�SRWHQWLDO�XVH�RI�6WRFNKROP¶V�ZDWHUZD\V�IRU�VXVWDLQDEOH�WUDQVSRUWDWLRQ

>�@� 6WRFNKROP�KDV�DOVR�DGGUHVVHG�WUDIILF�EXLOGXS�E\�LQWURGXFLQJ�LQWHOOLJHQW�WUDQVSRUWDWLRQ

V\VWHPV�WKDW�SURYLGH�XVHIXO�LQIRUPDWLRQ�DERXW�WUDIILF�SDWWHUQV�DQG�FXUUHQW�VLWXDWLRQV�WKDW�ZRUN�

ZLWK�QDYLJDWLRQDO�DQG�FRPPXQLFDWLRQ�V\VWHPV�WR�HQVXUH�WKH�OHDVW�DPRXQW�RI�WLPH�LV�VSHQW�VLWWLQJ�

LQ�WUDIILF�

:DVWH�0DQDJHPHQW

6WRFNKROP¶V�SODQ�VWUHVVHV�WKH�LPSRUWDQFH�RI�ZDVWH�PDQDJHPHQW�DQG�LWV�HIIHFWV�RQ�WKH�

HQYLURQPHQW��7KH�FLW\¶V�DSSURDFK�WR�LPSURYLQJ�WKLV�VHFWRU�LV�LQGLFDWLYH�RI�ZK\�LW�KDV�EHHQ�VR�

VXFFHVVIXO�LQ�VHYHUDO�DVSHFWV�RI�HFR�IULHQGO\�LQLWLDWLYHV��6WRFNKROP�RIILFLDOV�IRFXV RQ WKUHH�DUHDV�

RI�LPSURYHPHQW�IRU�WKH�ZDVWH�PDQDJHPHQW�V\VWHP��SURWHFWLQJ SXEOLF�KHDOWK��SURWHFWLQJ WKH�

HQYLURQPHQW��DQG�DWWDLQLQJ D�FLUFXODU�HFRQRP\�>�@��2IILFLDOV�VHW�VKRUW�WHUP�JRDOV�WKDW�ZLOO�

HYHQWXDOO\�SOD\�LQWR�ORQJ�WHUP�DFKLHYHPHQWV��WKLV�PDNHV�SURJUHVV�HDV\�WR�WUDFN�DQG�KDV�DOORZHG�

IRU�UHYLVLRQV�DV�LVVXHV�DULVH�DQG�FLUFXPVWDQFHV�FKDQJH��

7KH�:DVWH�0DQDJHPHQW�3ODQ�IRU�6WRFNKROP�����������GHVFULEHV IRXU�PDLQ�REMHFWLYHV��

LGHQWLILHV�WKH�UHVSRQVLEOH�SDUW\�IRU�DFKLHYLQJ�WKHVH�REMHFWLYHV��OLVWV�PXOWLSOH�PHDQV�IRU�

DFKLHYHPHQW��DQG�LGHQWLILHV�ZD\V�WR�PHDVXUH�SURJUHVV��VXFK�DV�XVHU�PHWULFV��UHDU�HQG�VWDWLVWLFV��

DQG�ZDVWH�FRPSRQHQW�DQDO\VLV�>�@��%\�KDYLQJ�D�VHSDUDWH�SODQ�IRU�ZDVWH�PDQDJHPHQW��

6WRFNKROP¶V�7UDIILF�$GPLQLVWUDWLRQ�2IILFH�DQG�WKH�(QYLURQPHQW�DQG�+HDOWK�3URWHFWLRQ�

$GPLQLVWUDWLRQ�KDV�PDGH�LW�HDV\�IRU�FLWL]HQV�WR�IROORZ�WKHLU�ZDVWH�DQG�FRQVXPSWLRQ�LPSDFWV��



��

7KH�(QYLURQPHQWDO�$FWLRQ�3URJUDPPH GHVFULEHV�6WRFNKROP¶V�DPELWLRQV�WR�UHGXFH�WKH�

DPRXQW�RI�JHQHUDWHG�ZDVWH��XVH�PHFKDQLFDO�V\VWHPV�WR�VHSDUDWH�ZDVWH��DQG�ELRORJLFDOO\�SURFHVV�

IRRG�ZDVWH�IRU�HQHUJ\�DQG�DJULFXOWXUDO�SXUSRVHV��,W�IROORZV�WKH�(XURSHDQ�8QLRQ ZDVWH�KLHUDUFK\�

SUHYHQWLRQ��SUHSDUDWLRQ IRU�UHXVH��UHF\FOLQJ��DQG�GLVSRVDO�DV D ODVW�UHVRUW��%\�SURSHUO\�SURFHVVLQJ�

ZDVWH� 6WRFNKROP�PDNHV�WKH�PRVW�HIILFLHQW�XVH�RI�LWV�UHVRXUFHV�DQG�UHGXFHV�PHWKDQH�SURGXFWLRQ��

ZKLFK�LV D�E\SURGXFW�RI�ZDVWH�GHFD\��7KH�FLW\�FRQWLQXHV�WR�OD\�WKH�JURXQGZRUN�IRU�IXUWKHU�

SURJUHVV�LQ�WKH�ZDVWH�PDQDJHPHQW�VHFWRU�DQG�KRSHV�WR�DFKLHYH�PDQ\�RI�WKHLU�JRDOV�E\�������

7\SLFDO�ZDVWH�SURFHVVLQJ�FRQWULEXWHV�XS�WR����RI�JUHHQKRXVH�HPLVVLRQV�LQ�RWKHU�GHYHORSHG�

FRXQWULHV�>��@��7KHUHIRUH� 6WRFNKROP�VWUHVVHV�WKH�QHHG�IRU�SURSHU�VHSDUDWLRQ�DQG�WKH�UHSXUSRVLQJ�

RI�RWKHU�ZDVWH�PDWHULDOV��+RZHYHU��WKH�PHWKRGV�XVHG�WR�UHSXUSRVH�ZDVWH�PXVW�EH�FULWLFDOO\�

DQDO\]HG�WR�DVVHVV�WKHLU�YLDELOLW\�DQG�RYHUDOO�HQYLURQPHQWDO�LPSDFW��

6ZHGHQ¶V�JRYHUQPHQW ZHEVLWH�UHSRUWV WKDW�WKH�FRXQWU\�UHF\FOHV�����RI�DOO�KRXVHKROG�

ZDVWH�>��@��7KLV�LQIRUPDWLRQ�LV�PLVOHDGLQJ�EHFDXVH��GHVSLWH�6WRFNKROP¶V�HIIRUWV�WR�UHGXFH�ZDVWH�

DQG�LPSURYH�UHF\FOLQJ��KDOI�RI�DOO�ZDVWH�LQ�6ZHGHQ�LV�EXUQHG�WR�SURGXFH�HQHUJ\�DW�ZDVWH�WR�

HQHUJ\��:7(��LQFLQHUDWLRQ�SODQWV�>��@��,Q�WKH�8QLWHG�6WDWHV��UHF\FOLQJ�LV�GHILQHG�DV�³XVLQJ�ZDVWH�

DV�PDWHULDO�WR�PDQXIDFWXUH�D�QHZ�SURGXFW´�ZKLOH�EXUQLQJ�LV�D�IRUP�RI�WUDQVIRUPDWLRQ��

³LQFLQHUDWLRQ��S\URO\VLV��GLVWLOODWLRQ��RU�ELRORJLFDO�FRQYHUVLRQ�RWKHU�WKDQ�FRPSRVWLQJ´�>��@��

6ZHGHQ�DOVR�VWDWHV�WKDW�VLQFH�WR[LF�HPLVVLRQV�VXFK�DV�GLR[LQV�DQG�IXUDQ�KDYH�EHHQ�UHGXFHG�E\�

DGYDQFHV�LQ�IOXH�JDV�FOHDQLQJ��WKH�RQO\�SURGXFW�RI�ZDVWH�LQFLQHUDWLRQ�EHVLGHV�DVK�LV�³������QRQ�

WR[LF�FDUERQ�GLR[LGH´�DQG�ZDWHU�>��@��:KLOH�&2� LV�WHFKQLFDOO\�QRW�WR[LF�LQ�QRUPDO�DWPRVSKHULF�

FRQFHQWUDWLRQV��WKH�DPRXQW�SURGXFHG�IURP�:7(�LQFLQHUDWLRQ�VXJJHVWV�RWKHUZLVH��2QH�WKLUG�RI�

&2� UHOHDVHG�IURP�:7(�FRPHV�IURP�EXUQLQJ�IRVVLO�IXHOV�WR�LJQLWH�WKH�ZDVWH��7KH�RWKHU�WZR�

WKLUGV�FRPH IURP�WKH�ZDVWH�LWVHOI�DQG�LV�FRQVLGHUHG�FDUERQ�QHXWUDO�ELRPDVV�WKDW�ZRXOG�KDYH�EHHQ�

UHOHDVHG�DV�D�SDUW�RI�WKH�QDWXUDO�FDUERQ�F\FOH >��@��0DQ\�VFLHQWLVWV�LQ�WKH�8QLWHG�6WDWHV�GLVSXWH�

WKLV�FODLP�EHFDXVH�:7(�SODQWV�UHOHDVH�ODUJH�TXDQWLWLHV�RI�FDUERQ�DW�RQFH��ZKHUHDV�WKH�QDWXUDO�

FDUERQ�F\FOH�UHOHDVHV�FDUERQ�RYHU�VHYHUDO�GHFDGHV�>��@��1HYHUWKHOHVV��ZDVWH�LQFLQHUDWLRQ�LV�D�

PDMRU�FRQWULEXWLQJ�IDFWRU�SUHYHQWLQJ�����RI�ZDVWH�IURP�JRLQJ�WR�ODQGILOOV�DQG�SURYLGHV�HQHUJ\�

IRU�KHDWLQJ��6ZHGHQ�DFNQRZOHGJHV�WKDW�:7(�LV�QRW�WKH�PRVW�LGHDO�VROXWLRQ�WR�KRXVHKROG�ZDVWH��

ZKLFK�LV�ZK\�DOWHUQDWLYHV�PXVW�EH�IRXQG�WR�DGGUHVV�WKH�JURZLQJ�SRSXODWLRQ¶V�ZDVWH�SURGXFWLRQ�

DQG�FRPSHQVDWH�IRU HQHUJ\�SUHYLRXVO\�SURYLGHG�E\ :7(�



��

:LWK�WKH�IRFXV�RI�UHGXFLQJ�WKH�DPRXQW�RI�ZDVWH�JHQHUDWHG��6WRFNKROP�KRSHV�WR�XVH�

FRPPXQLFDWLRQ�VWUDWHJLHV�WR�HGXFDWH�EXVLQHVVHV�DQG�LQGLYLGXDOV�DERXW WKH�FRQWHQW�RI�WKHLU�ZDVWH�

VR�WKH\�FDQ�SOD\�DQ�DFWLYH�UROH�LQ�UHGXFLQJ�WKHLU�RXWSXW�>��@��7KLV�LQFOXGHV�XVLQJ�OHVV�SDFNDJLQJ�

DQG�FRQVWUXFWLRQ�PDWHULDO�ZDVWH�DV�ZHOO�DV�SURSHU�GLVSRVDO�>�@��%\�HGXFDWLQJ�WKH�SXEOLF�

6WRFNKROP�IDFHV OHVV�UHVLVWDQFH�WR�FKDQJH�VLQFH�LW�LV�IUDPHG�DV�D�SXEOLF�KHDOWK�LVVXH�WKDW�DIIHFWV�

WKH RYHUDOO�ZHOO�EHLQJ�RI�WKH�HQYLURQPHQW�DQG�LWV�LQKDELWDQWV��7DEOH�� VKRZV�WKH�SURJUHVV�WKHVH�

LQLWLDWLYHV�KDYH�PDGH�DQG�IRUHFDVWV IRU�WKH�IXWXUH��

7DEOH����%UHDNGRZQ�RI�FROOHFWHG�ZDVWH�PDWHULDO�LQ�PHWULF�WRQV�SHU�\HDU >�@

7KH�GDWD�JDWKHUHG�VKRZV�D�VKLIW�WR�SURSHU�ZDVWH�PDQDJHPHQW�VLQFH�������1RW�RQO\�KDV�

WKHUH�EHHQ�PRUH�H[WUDFWLRQ�RI�IRRG�ZDVWH�DORQJ�ZLWK�RWKHUV��WKHUH�KDV�DOVR�EHHQ�D�UHGXFWLRQ�LQ�

RYHUDOO�NLORJUDPV�SHU�LQKDELWDQW�GHVSLWH�SURMHFWHG�JURZWK�LQ�SRSXODWLRQ��

6WRFNKROP¶V�HQYLURQPHQWDO�SURJUDP�GLVFXVVHV�SODQV�WR�FUHDWH�D�ZHE�EDVHG�WRRO�WKDW�ZLOO�

IDFLOLWDWH�WKH�UHSXUSRVLQJ�RI�PDWHULDOV�VXFK�DV�IXUQLWXUH�DQG�DLU�FRQGLWLRQLQJ�XQLWV��0RGHOV�VXFK�

DV�WKH�6ZHGLVK�25:$5(��25JDQLF�:$VWH�5(VHDUFK��KDYH�EHHQ�GHYHORSHG WR�SURYLGH�D�

FRPSUHKHQVLYH�UHYLHZ�RI�WKH�HQYLURQPHQWDO�HIIHFWV�LQ�YDU\LQJ�VLPXODWLRQV�RI�ZDVWH�PDQDJHPHQW�

DQG�H[LVWLQJ�UHF\FOLQJ�V\VWHPV�>��@��6WRFNKROP¶V�LQQRYDWLRQV�KDYH�HQDEOHG�WKH�FLW\�WR�VWD\�RQ�

WUDFN�DQG�LQFK�FORVHU�WR�EHFRPLQJ D�]HUR�ZDVWH FLW\�WKURXJK UHF\FOLQJ�DQG�UHFRYHULQJ������RI�

QDWXUDO�UHVRXUFHV�>��@�

)RRG�6\VWHPV

6ZHGHQ�KDV�DGRSWHG�D�QDWLRQDO�)RRG�6WUDWHJ\�WR�DGGUHVV�WKH�VXVWDLQDELOLW\�DQG�ORQJ�WHUP�LPSDFWV�

RI�IRRG�SURGXFWLRQ�DQG�VXSSO\�FKDLQV��,QWURGXFHG�LQ�������WKH�)RRG�6WUDWHJ\�ZDV�DFFRPSDQLHG�

E\�WKH�DOORFDWLRQ�RI���PLOOLRQ�6(.������PLOOLRQ�(85��RYHU�ILYH�\HDUV�IRU�UHVHDUFK�SURMHFWV�



��

H[SORULQJ�IRRG��QXWULWLRQ��DQG�VXVWDLQDEOH�JURZLQJ�SUDFWLFHV�>��@��7KH�)RRG�6WUDWHJ\�ZRUNV�LQ�

WDQGHP�ZLWK�6WRFNKROP¶V (QYLURQPHQWDO�$FWLRQ�3URJUDPPH E\�VHWWLQJ�JRDOV�IRU������WKDW�

HQFRXUDJH�UHVSRQVLEOH�DJULFXOWXUH�DQG�JHQHUDWH�JURZWK�LQ�HPSOR\PHQW�DQG�UHYHQXH� ZKLOH�DOVR�

DFKLHYLQJ�QDWLRQDO�HQYLURQPHQWDO�REMHFWLYHV��,W�UHTXLUHV�WKH�IRRG�SURGXFWLRQ�VHFWRU�WR�LPSURYH�

UHVRXUFH�HIILFLHQF\�WR PHHW�WKH�QXWULWLRQDO�GHPDQGV�RI�WKH�JURZLQJ�SRSXODWLRQ�ZKLOH�PLQLPL]LQJ�

GHWULPHQWDO�HIIHFWV�RQ�WKH�IUDJLOH�HFRV\VWHP�>��@��&ROODERUDWLRQ�EHWZHHQ�VFLHQWLVWV��JRYHUQPHQW�

UHJXODWRU\�ERGLHV��DQG�WKH�DJULFXOWXUH��IRUHVWU\��DQG�ILVKLQJ�LQGXVWULHV LV�QHFHVVDU\�WR�SUHVHUYH�WKH�

DJULFXOWXUDO�ODQGVFDSH�DV�ZHOO�DV�SODQW�DQG�ZLOGOLIH�ELRGLYHUVLW\��

8UEDQ�JDUGHQLQJ�SURMHFWV�LQ�6WRFNKROP�DLP�WR�UHYROXWLRQL]H�WKH�PRGHUQ�IRRG�V\VWHP�E\�

LQWHJUDWLQJ�DJULFXOWXUH��WHFKQRORJ\� DQG�DUFKLWHFWXUH��7KH�6WRFNKROP�EDVHG�FRPSDQ\�3ODQWDJRQ�

KRSHV�WR�ODXQFK�FURZGIXQGHG�FDPSDLJQV�WR�GHVLJQ�DQG�EXLOG�PXOWL�OHYHO�LQGRRU�XUEDQ�IDUPV�WKDW�

KDYH�WKHLU�RZQ�VHOI�VXVWDLQLQJ�IRRG��ZDWHU��DQG�HOHFWULFDO�V\VWHPV�>��@��7KH�FRPSDQ\�XWLOL]HV�

DJULFXOWXUDO�WHFKQRORJLHV�VXFK�DV�K\GURSRQLFV��ZKLFK�GRHV�QRW�UHTXLUH�VRLO��DQG�DHURSRQLFV��

ZKLFK�XWLOL]HV�KDQJLQJ�SODQWHUV�WR�PLQLPL]H�VSDFH��$�PRUH�GHPRFUDWL]HG�DQG�JRYHUQPHQW�

EDFNHG�DUP�RI�XUEDQ�JDUGHQLQJ�LV�WKH�6ZHGLVK�$VVRFLDWLRQ�RI�$OORWPHQW�*DUGHQV� ZKLFK�

SURYLGHV�UHVLGHQWV�ZLWK�UHVRXUFHV�WR�FXOWLYDWH�VPDOO�SORWV�RI�ODQG�LQ�XUEDQ�VSDFHV�WKDW�DUH�VKDUHG�

ZLWK�QHLJKERUV�DQG�XVHG�WR�JURZ�IUHVK�IUXLWV�DQG�YHJHWDEOHV��7KH�RUJDQL]DWLRQ�LV�RYHU�����\HDUV�

ROG�ZLWK��������PHPEHUV�DQG�D�����PHPEHU�QHWZRUN�RI�XUEDQ�IDUPLQJ�RUJDQL]DWLRQV�DQG�

JDUGHQLQJ�FROOHFWLYHV�>��@��7KHVH�SURMHFWV�UHO\�RQ�SXEOLF�VXSSRUW�DQG�SDUWLFLSDWLRQ��HPSKDVL]LQJ�

WKH�LPSRUWDQFH�RI�VROXWLRQV�IURP�WKH�6RFLHWDO�7UDQVIRUPDWLRQ�&OXVWHU�

0RVW�RI�WKH�VFLHQFH�DQG�WHFKQRORJ\�VROXWLRQV�6WRFNKROP�HPSOR\V�DUH�UHSOLFDEOH�DQG�KDYH�

EHHQ�DGRSWHG�E\�RWKHU�OHDGLQJ�JUHHQ�FLWLHV��+RZHYHU� WKH�H[WHQW�RI�VXSSRUW�DQG�SURJUHVV�

GLVSOD\HG�LV�LQ�SDUW�GXH�WR�VROXWLRQV�LQ�RWKHU VHFWRUV��
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,9��*RYHUQDQFH�6ROXWLRQV��2UJDQL]DWLRQ�DQG�WKH�5ROH�

RI�(IIHFWLYH�/HDGHUVKLS

6WRFNKROP¶V�VXFFHVV�LQ�LPSOHPHQWLQJ�LWV�HQYLURQPHQWDO�SROLFLHV�FDQ�EH�ODUJHO\�DWWULEXWHG�WR�LWV�

JRYHUQPHQW�OHDGHUV��ZKR�KDYH�PDGH�LW�WKHLU�SULRULW\�WR�HQVXUH�6WRFNKROP�SURPRWHV�DQG�SUDFWLFHV�

HQYLURQPHQWDO�VXVWDLQDELOLW\��,QWHUQDWLRQDOO\��6WRFNKROP�KDV�VWUHQJWKHQHG�LWV�FRPPLWPHQW�WR�

FOLPDWH�PLWLJDWLRQ�E\�PDNLQJ�SDFWV�ZLWK�RWKHU�ODUJH�FLWLHV�DQG�VXE�QDWLRQDO�MXULVGLFWLRQV�DFURVV�

WKH�JOREH��KROGLQJ�LWVHOI�DQG�RWKHUV�DFFRXQWDEOH�WR�HVWDEOLVKHG�JRDOV�DQG�UHJXODWLRQV� :KLOH�

6WRFNKROP�LV�VWLOO�IDU�IURP������VXVWDLQDELOLW\��WKH�FLW\�KDV�EHHQ�H[WUHPHO\�VXFFHVVIXO�LQ�LWV�

HIIRUWV�WR�WHVW�DQG�LPSOHPHQW�IRUZDUG�WKLQNLQJ�FOLPDWH�VROXWLRQV��7KLV�LV�D�UHVXOW�RI�WKH�GHGLFDWLRQ�

RI�FLW\�OHDGHUV�DQG�WKH�HIILFLHQF\�RI�WKH�FLW\¶V�JRYHUQDQFH�SUDFWLFHV� %\�DGKHULQJ�WR�WKH�ILQH�

WXQHG�DQG�HIILFLHQW�JRYHUQDQFH�SUDFWLFHV�6WRFNKROP�KDV�LQVWLWXWHG�WR�UHGXFH�LWV�HQYLURQPHQWDO�

LPSULQW�RYHU�WKH�SDVW�VHYHUDO�GHFDGHV��RWKHU�MXULVGLFWLRQV�FDQ�KHOS�WR�SUHVHUYH�WKH�IXWXUH�RI�WKH�

SODQHW�E\�LQFRUSRUDWLQJ�WKHVH�SUDFWLFHV�LQ�WKHLU�JRYHUQLQJ�ERGLHV�DV ZHOO�

6ZHGHQ¶V�6\VWHP�RI�*RYHUQPHQW

7KH�6ZHGLVK�JRYHUQPHQW¶V�PDLQ�GHVLUH�LV�WR�EH�D�JOREDO�OHDGHU�LQ�GHYHORSPHQW��HTXDOLW\��DQG�

FOLPDWH�FKDQJH�DGDSWDWLRQ� ZLWK�DQ�HPSKDVLV�RQ�WKH�HTXDO�ZRUWK�RI�DOO�SHRSOH�DQG�WKH�DELOLW\�WR�

FKDQJH�WKH�IXWXUH >��@� 6ZHGHQ�KDV�D�SDUOLDPHQWDU\�GHPRFUDF\�V\VWHP�LQ�ZKLFK�WKH�SHRSOH�HOHFW�

UHSUHVHQWDWLYHV�WR�WKH�5LNVGDJ��6ZHGHQ¶V�SDUOLDPHQW��ZKR�PDNH�GHFLVLRQV�DFFRUGLQJ�WR�WKHLU�

FRQVWLWXHQWV�DQG�LPSOHPHQW�ODZV��SURSRVDOV��DQG�DPHQGPHQWV��7KHUH�DUH�WKUHH�OHYHOV�RI�

JRYHUQPHQW�LQ�6ZHGHQ��ORFDO��UHJLRQDO��DQG�QDWLRQDO�DV�ZHOO�DV�WKH�FRQWLQHQWDO OHYHO�ZKLFK�LV�

LQIOXHQFHG�E\�6ZHGHQ¶V�LQYROYHPHQW�ZLWK�WKH�(XURSHDQ�8QLRQ��

7KH�6ZHGLVK�JRYHUQPHQW�KDV�SXW�JUHDW�HIIRUW�LQWR�HVWDEOLVKLQJ�D�VWURQJ�UHODWLRQVKLS RI

WUXVW�IURP�WKH�SXEOLF��7ZR�RI�WKH�PRVW�LPSRUWDQW�SULQFLSOHV�LQ�WKH�JRYHUQLQJ�V\VWHP�DUH�WKH�

)UHHGRP�RI�3UHVV�$FW�DQG�WKH�)XQGDPHQWDO�/DZ�RQ�)UHHGRP�RI�([SUHVVLRQ��7KH�)UHHGRP�RI�WKH�

3UHVV�$FW�ZDV�DGRSWHG�LQ������DQG�HVWDEOLVKHV�WKH�ULJKW�WR�GLVVHPLQDWH�LQIRUPDWLRQ�LQ�SULQW�IRUP�

ZLWK�DFFRXQWDELOLW\�EHIRUH�WKH�ODZ�DQG�WKH�ULJKW�RI�SXEOLF�DFFHVV�WR�RIILFLDO�JRYHUQPHQW�

GRFXPHQWV >��@� 7KH�)XQGDPHQWDO�/DZ�RQ�)UHHGRP�RI�([SUHVVLRQ�ZDV�DGRSWHG�LQ������DQG�

H[WHQGV�WKH�)UHHGRP�RI�3UHVV�$FW�WR�LQFOXGH�QHZ�IRUPV�RI�PHGLD�VXFK�DV�UDGLR��ILOP��WHOHYLVLRQ��
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DQG�RQOLQH�FRQWHQW >��@� 7KHVH�ODZV�IRUP�WKH�EDVLV�RI�6ZHGHQ¶V�HIIHFWLYH�JRYHUQPHQW�DQG�WKH�

UHODWLRQVKLS�EHWZHHQ�RIILFLDOV�DQG�WKH�SXEOLF��

6WRFNKROP¶V�&RPSUHKHQVLYH�&OLPDWH�$FWLRQ�3ODQ�± 7KH�(QYLURQPHQWDO�$FWLRQ�3URJUDPPH

)RU�RYHU�IRUW\�\HDUV��WKH�(QYLURQPHQWDO�$FWLRQ�3URJUDPPH�KDV�EHHQ�DQ�LQWHJUDO�SDUW�RI�

6WRFNKROP¶V�VXFFHVVIXO�FDPSDLJQ�WR�UHGXFH�LWV�FDUERQ�LPSDFW�DQG�PDNH�WKH�FLW\�DV�

HQYLURQPHQWDOO\�IULHQGO\�DV�SRVVLEOH��6WRFNKROP�LV�RQ�LWV�QLQWK�LWHUDWLRQ�RI�WKH�(QYLURQPHQWDO�

$FWLRQ�3URJUDPPH��ZKLFK�ZDV�LQVWLWXWHG�LQ������DQG�ZLOO�EH�LQ�HIIHFW�XQWLO����� >�@�

7KH�(QYLURQPHQWDO�$FWLRQ�3URJUDPPH�LV�UHYLVHG�HYHU\�IHZ�\HDUV�E\�6WRFNKROP¶V�FLW\�

JRYHUQPHQW�DQG��ZLWK�KHOS�IURP�VFLHQWLVWV�DQG�PHPEHUV�RI�WKH�SXEOLF��VHWV�QHZ�JRDOV�DQG�VXE�

WDUJHWV�IRU�WKH�FLW\��7KH�PRVW�XQLTXHO\�HIIHFWLYH�FKDUDFWHULVWLF�RI�6WRFNKROP¶V�(QYLURQPHQWDO�

$FWLRQ�3URJUDPPH�LV�WKDW�LW�WDVNV�FRPPLWWHHV�RI�ORFDO�EXVLQHVVHV�DQG�PHPEHUV�RI�WKH�SXEOLF ZLWK�

ILQGLQJ�WKH�PRVW�FRVW�HIIHFWLYH�DQG�HIILFLHQW�ZD\V�WR�UHDFK�WKHVH�VXE�WDUJHWV >�@� 2QFH�WKHVH�

FRPPLWWHHV�ILQG�WKH�EHVW�ZD\�WR�PHHW�VXE�WDUJHWV�DQG�DFWLRQV�KDYH�EHHQ�LPSOHPHQWHG��WKH\�

FRQWLQXH�WUDFNLQJ�WKH�SURJUHVV�RI�WKH�FOLPDWH�VROXWLRQV�WR�PDNH�IXWXUH LPSURYHPHQWV��,QWHJUDWLQJ�

WKH�(QYLURQPHQWDO�$FWLRQ�3URJUDPPH�LQWR�WKH�FLW\¶V�JRYHUQDQFH�V\VWHP�HQVXUHV�FRPSOLDQFH��

DFFRXQWDELOLW\��DQG�D�V\VWHP�IRU�IHHGEDFN��

6WRFNKROP�KDV�IRXQG�FRQVLVWHQW�VXFFHVV�XQGHU�WKLV�XQLTXH�V\VWHP��6LQFH������

6WRFNKROP�KDV�FXW�LWV�FDUERQ�HPLVVLRQV�E\�����SHU�UHVLGHQW >�@� 8QGHU�WKH�(QYLURQPHQWDO�$FWLRQ�

3URJUDPPH��6WRFNKROP�KDV�RIIHUHG�WD[�UHOLHIV�IRU�LQGXVWULHV�WKDW�ZRUN�WR�EHFRPH�OHVV HPLVVLRQV�

LQWHQVLYH�DQG�KDV�LQVWLWXWHG�D�FDUERQ�WD[�WKDW�KDV�LQFUHDVHG�RYHU�WLPH��ZKLFK�KDYH�EHHQ�VRPH�RI�

WKH�PRVW�FRVW�HIIHFWLYH�ZD\V�6WRFNKROP�KDV�UHGXFHG�HPLVVLRQV >�@� )XUWKHUPRUH��6WRFNKROP�KDV�

VKLIWHG�WRZDUGV�UHQHZDEOH�HQHUJ\�DQG�KDV�XWLOL]HG�WKH�QHZHVW�WHFKQRORJLHV�WR�FXUE�LWV�HPLVVLRQV�

WKURXJK�WKH�FUHDWLRQ�RI�FHQWUDOL]HG��PRUH�HIILFLHQW�QHLJKERUKRRGV�DQG�KHDWLQJ�V\VWHPV >�@� 7KHVH�

LQQRYDWLYH�FOLPDWH�VROXWLRQV��DPRQJ�PDQ\�RWKHUV�WKDW�KDYH�UHGXFHG�6WRFNKROP¶V�HPLVVLRQV�DQG�

HQYLURQPHQWDO�LPSDFW��DUH�WKH�UHVXOW�RI�WKH�FLW\¶V SURFHVV�IRU�LPSOHPHQWLQJ�WKH�VXE�WDUJHWV�RI�WKH�

DPELWLRXV�(QYLURQPHQWDO�$FWLRQ�3URJUDPPH� 7KLV�KDV�DOORZHG�6WRFNKROP¶V�OHDGHUV WR�HPSOR\

HIIHFWLYH�JRYHUQDQFH�SUDFWLFHV��OHDGLQJ�WR�D�JUHDW�GHDO�RI�VXFFHVV�IRU�WKH�FLW\�RI�6WRFNKROP�LQ�LWV�

PLVVLRQ�WR�EHQG�WKH�FXUYH�
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6WRFNKROP�$V�D�0RGHO�IRU�,QWHUQDWLRQDO�&OLPDWH�&RRSHUDWLRQ

*UHHQKRXVH�JDVHV�DQG�SROOXWDQWV FLUFXODWH�WKURXJK�WKH�DWPRVSKHUH�DQG�UHDFK�WKH�RWKHU�VLGH�RI�WKH

ZRUOG�LQ�D�PDWWHU�RI�ZHHNV��PDNLQJ�HPLVVLRQV�D�JOREDO�LVVXH�WKDW�UHTXLUHV�LQWHUQDWLRQDO�

FRRSHUDWLRQ�WR�UHVROYH >�@��:KLOH�RQH�MXULVGLFWLRQ�PD\�UHGXFH�LWV�HPLVVLRQV� LW�ZLOO�QRW�PDNH�D�

QRWLFHDEOH�LPSDFW�RQ�D�JOREDO�VFDOH�LI�RWKHU�MXULVGLFWLRQV�GR�QRW�GR�WKH�VDPH��7KURXJK�

LQWHUQDWLRQDO�FRDOLWLRQV��6WRFNKROP�DQG�RWKHU�VXE�QDWLRQDO�MXULVGLFWLRQV�KDYH�DGYDQFHG�WKH�

VXFFHVV�RI�LQWHUQDWLRQDO�DJUHHPHQWV�VXFK DV�WKH�3DULV�$JUHHPHQW� 6WRFNKROP�LV�RQH�RI�WKH�IHZ�

FLWLHV�WKDW�KDV�VKRZQ�LW�FDQ�VXFFHVVIXOO\�ZRUN�ZLWK�RWKHU�VXE�QDWLRQDO�MXULVGLFWLRQV�IURP�DOO�SDUWV�

RI�WKH�ZRUOG�WR�GHYLVH�DQG�LPSOHPHQW�FOLPDWH�VROXWLRQV�RQ�DQ�LQWHUQDWLRQDO�OHYHO��YDOLGDWLQJ�ZK\�

6WRFNKROP�LV�D�PRGHO�IRU LQWHUQDWLRQDO�FOLPDWH�FRRSHUDWLRQ�

7KH�&���$OOLDQFH�RI�&LWLHV�LV�D�FRDOLWLRQ�RI�RYHU�QLQHW\�ODUJH�FLWLHV�DFURVV�WKH�JOREH�ZLWK�

D�FRPELQHG�SRSXODWLRQ�RI�RYHU�����PLOOLRQ�SHRSOH�>��@� ,W�KDV�VWUHQJWKHQHG�LQWHUQDWLRQDO�

FRRSHUDWLRQ�IRU�PRUH�WKDQ�D�GHFDGH�DQG�FUHDWHG�D�QHWZRUN�LQ�ZKLFK�WKH�PRVW�DGYDQFHG�FOLPDWH�

VROXWLRQV�FDQ�EH�VKDUHG��:LWK�VXFK�D�ODUJH�QHWZRUN��WKHUH�LV�SRWHQWLDO�WR�LQIOXHQFH�FOLPDWH�FKDQJH�

PLWLJDWLRQ�DW�HYHU\�FRUQHU�RI�WKH�JOREH��DQG�WKH�FLWLHV�FXUUHQWO\�LQ�WKH�QHWZRUN�FRQQHFW�ZLWK�RQH�

DQRWKHU�WR�VKDUH�WKHLU�PRVW�DGYDQFHG�FOLPDWH�VROXWLRQV�ZLWK�HDFK�RWKHU�DQG�WKH�UHVW�RI�WKH�ZRUOG��

6WRFNKROP¶V�/HDGHUVKLS

6WRFNKROP�KDV�EHFRPH�D�OHDGHU�LQ�SUDFWLFLQJ�DQG�SURPRWLQJ�FOLPDWH�FKDQJH�VROXWLRQV��$W�WKH�

FHQWHU�RI WKHVH�SUDFWLFHV�KDV�EHHQ�D�QHWZRUN�RI�VWURQJ�JRYHUQPHQW�OHDGHUV�ZKR�VHW�D�SRVLWLYH�

H[DPSOH�IRU�WKH�FLWL]HQV�WKH\�UHSUHVHQW��7KH�IRXUWK�VROXWLRQ�RI�%HQGLQJ�WKH�&XUYH�HPSKDVL]HV�WKH�

LPSRUWDQFH�RI�OHDGHUVKLS�LQ�FOLPDWH�PLWLJDWLRQ�HIIRUWV��2QH�RI�WKH�IRXUWK�VROXWLRQ¶V�VXE�IRFXVHV�

VWDWHV�WKDW�³QDWLRQDO�DQG�VXEQDWLRQDO�OHDGHUV�PXVW�SURPRWH�LQWHUQDWLRQDO�DFWLRQ�DQG�FRRSHUDWLRQ

IRU XQLODWHUDO�FOLPDWH�SROLFLHV�WR�VXFFHHG�DQG�WR�PLQLPL]H�SRWHQWLDO�GHWULPHQWDO�HIIHFWV�>RI�JOREDO�

ZDUPLQJ@´ >�@� 6LQFH�WKH�����¶V��6WRFNKROP¶V�OHDGHUV�KDYH�DFWHG�GLOLJHQWO\�WR�UHGXFH�WKH�FLW\¶V�

HQYLURQPHQWDO�LPSDFW�WKURXJK�SURPRWLQJ�QDWLRQDO�DQG�LQWHUQDWLRQDO�FRRSHUDWLRQ�DQG�XWLOL]LQJ�

ERWK�VPDOO�VFDOH�DQG�ODUJH�VFDOH�VROXWLRQV�WR�KHOS�FRPEDW�JOREDO�ZDUPLQJ��

:KLOH�WKHUH�DUH�PDQ\�H[DPSOHV�RI�OHDGHUV�VWHHULQJ�FOLPDWH�SROLF\�RYHU�WKH�FRXUVH�RI�

6WRFNKROP¶V�KLVWRU\��WKH�FXUUHQW�PD\RU�RI�6WRFNKROP��.DULQ�:DQQJnUG��KDV�EHHQ�D�SLRQHHU�DQG�

FKDPSLRQ�RI�PRGHUQ�GD\�FOLPDWH�SROLF\�DQG�VXVWDLQDELOLW\�ERWK�GRPHVWLFDOO\�DQG�LQWHUQDWLRQDOO\��

6KH�KDV�OHG�WKH�FLW\¶V�DFWLRQV�WRZDUGV�EHLQJ������IRVVLO�IUHH�E\�������DQG�VKH�KDV�UHLQIRUFHG�KHU�
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VXSSRUW�RI�WKLV�JRDO�E\�FRPPLWWLQJ�WR�VKXW�GRZQ�WKH�FLW\¶V�ODVW�FRDO�SRZHU�SODQW�E\������>��@�

:DQQJnUG�KDV�EHHQ�D�IDFLOLWDWRU�LQ�WKH�DGYDQFHPHQW�RI�WKH�FLW\¶V�GLVWULFW�KHDWLQJ�V\VWHP��

KRZHYHU��RWKHU�RSWLRQV�PXVW�EH�H[SORUHG�EHVLGHV�WKH�FXUUHQW�SURSRVHG�SODQV�IRU�ELRJDV�DQG�

ZDVWH�WR�HQHUJ\�PRGHOV >��@�

,Q�DGGLWLRQ�WR�WKHVH�VPDOOHU�VFDOH�SURMHFWV�LQ�6WRFNKROP��0D\RU�:DQQJnUG�KDV�ZRUNHG�

ZLWK�FLW\�OHDGHUV�DFURVV�WKH�JOREH�WR�SXVK�WKH�ERXQGDULHV�RI�WHFKQRORJ\�DQG WHVW�QHZ�ZD\V�WR�

EHQG�WKH�ZDUPLQJ�FXUYH��0D\RU�:DQQJnUG�SXEOLVKHG�DQ�DUWLFOH�LQ�&OLPDWH�&HQWUDO�LQ������

VWDWLQJ�WKDW�³OHDGHUVKLS�LV�UHDOO\�LPSRUWDQW�ZKHQ�\RX�ZDQW�WR�PDNH�WKLQJV�KDSSHQ«<RX�QHHG�WR�

WDNH�WKH�EROG�GHFLVLRQV�DQG�DFFHSW�WKH�GHEDWH�DQG�WKHQ�ODWHU LW�ZLOO�FRRO�GRZQ´ >��@��7KLV ULVN�

WDNLQJ�PHQWDOLW\�KDV�PDGH�6WRFNKROP�RQH�RI�WKH�ZRUOG¶V�OHDGHUV�LQ�FOLPDWH�VROXWLRQV��&RPPLWWHG�

OHDGHUV�KDYH�SURSHOOHG�6WRFNKROP�WR�WKH�IRUHIURQW�RI�WKH�FDPSDLJQ�WR�EHQG�WKH�FXUYH��7KH�

(QYLURQPHQWDO�$FWLRQ�3URJUDPPH�DQG�WKH�&���$OOLDQFH�KDYH�KDG�IXOO�VXSSRUW�IURP�WKH�FLW\¶V�

KLJKHVW�OHDGHUVKLS�WKURXJKRXW�WKH�\HDUV��

7KH�5HSOLFDELOLW\�DQG�6FDODELOLW\�RI�6WRFNKROP¶V�*RYHUQDQFH�6ROXWLRQV

6WRFNKROP�KDV�EHHQ�H[WUHPHO\�VXFFHVVIXO�LQ�LPSOHPHQWLQJ�LWV�JRYHUQDQFH�VROXWLRQV��%\�PHDQV�RI�

LWV�(QYLURQPHQWDO�$FWLRQ 3URJUDPPH��WKH�&���&OLPDWH�$OOLDQFH��DQG�VWURQJ�OHDGHUVKLS��

6WRFNKROP�KDV�EHFRPH�D�OLYLQJ�ODERUDWRU\�DQG�PRGHO�IRU�FOLPDWH�FKDQJH�VROXWLRQV��

6WRFNKROP¶V�SURFHVV�IRU�LPSOHPHQWLQJ�WKH�VXE�WDUJHWV�WKHLU�(QYLURQPHQWDO�$FWLRQ�

3URJUDPPH�LV�QRZ�HQJUDLQHG�LQ�WKH�FLW\¶V�JRYHUQDQFH�SUDFWLFHV��DQG�HYHU\�IHZ�\HDUV�ZKHQ�D�

QHZ�(QYLURQPHQWDO�$FWLRQ�3URJUDPPH�LV�GHYLVHG��PRUH�DPELWLRXV�JRDOV�DUH�VHW�DQG�WKH\�DUH�PHW�

PRUH�HIILFLHQWO\��6WRFNKROP¶V�FRPELQDWLRQ�RI�FOLPDWH�FKDQJH�PLWLJDWLRQ�VWUDWHJLHV�HPSKDVL]LQJ�

HQHUJ\�HIILFLHQF\��SXEOLF�WUDQVSRUWDWLRQ��ZDVWH�PDQDJHPHQW��DQG�FRPPXQLW\�LQYROYHPHQW�LV�

XQLTXH��EXW�LV�FHUWDLQO\�D�YDOXDEOH�UHVRXUFH�IRU�RWKHU�MXULVGLFWLRQV�WR�PRGHO�WKHLU�RZQ�FOLPDWH�

DFWLRQV�DIWHU��
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9��0DUNHW�%DVHG�6ROXWLRQV��(FRQRPLF�6WUDWHJLHV�DQG�

,QFHQWLYHV�IRU�*UHHQ�*URZWK

0DUNHW�EDVHG�VROXWLRQV�DUH�LGHQWLILHG�LQ�WKH�%HQGLQJ�WKH�&XUYH UHSRUW�DV�LQFHQWLYHV�WKDW�ZLOO�

HQFRXUDJH�LQGXVWULHV�DQG�LQGLYLGXDOV�WR�UHGXFH�WKHLU�FDUERQ�HPLVVLRQV >�@� 7KHVH�DUH�FORVHO\�

UHODWHG�WR�WKH�*RYHUQDQFH�FOXVWHU��DV�WKH\�ERWK�IRFXV�RQ�UHJXODWLRQ�DQG�LQLWLDWLQJ FKDQJH��6ZHGHQ�

KDV�VHHQ�HFRQRPLF�JURZWK��HPHUJLQJ�JUHHQ�WHFKQRORJ\�LQGXVWULHV��DQG�KLJK�HPSOR\PHQW�UDWHV�DV�

D�UHVXOW�RI�VWURQJ�WD[HV�RQ�HPLVVLRQV�DQG�RWKHU�SLORW�SURJUDPV�WKDW�LQFHQWLYL]H VXVWDLQDELOLW\��

6ZHGHQ¶V�&DUERQ�7D[�DQG�,QWHUQDWLRQDO�7UDGH�&RQVLGHUDWLRQV

6ZHGHQ�LPSOHPHQWHG�D�WD[�RQ�FDUERQ�HPLVVLRQV�LQ�������7KLV�SROLF\�SURYLGHV�LQFHQWLYHV�WR�

UHGXFH�JUHHQKRXVH�JDV�FRQVXPSWLRQ��LPSURYH�HIILFLHQF\��DQG�LQFUHDVH�WKH�XVH�RI�UHQHZDEOH�

HQHUJ\�VRXUFHV��:KHQ�ILUVW�LQWURGXFHG��WKH�WD[�UDWH�ZDV�����6(.�����(85� SHU�PHWULF�WRQ�RI�&2�

HPLWWHG��DQG�KDV JUDGXDOO\�LQFUHDVHG�WR�WKH�FXUUHQW�UDWH�RI ������6(. �����(85� >��@�

,QFUHPHQWDOO\�UDLVLQJ�WKH�SULFH�RI�FDUERQ�JDYH�KRXVHKROGV�DQG�EXVLQHVVHV�WLPH�WR�DGDSW�DQG�

UHSODFH�DSSOLDQFHV�DQG�HTXLSPHQW��6ZHGHQ¶V�JUHHQKRXVH�JDV�HPLVVLRQV�KDYH�GHFUHDVHG�E\�����

VLQFH LPSOHPHQWLQJ�WKH�WD[�LQ������WR����� >�@�

$Q�HQHUJ\�FRQVXPSWLRQ�UHYHQXH�V\VWHP�ZDV�DOUHDG\�LQ�SODFH�SULRU�WR�������PDNLQJ�WKH�

LQWURGXFWLRQ�RI�WKH�FDUERQ�WD[�SROLF\�D�VPRRWK�WUDQVLWLRQ�WR�LQFOXGH�&2� HPLVVLRQV��6ZHGHQ�KDG�

EHHQ�WD[LQJ�HQHUJ\�VLQFH������VWDUWLQJ�ZLWK�D�WD[�RQ�SHWURO�DQG�HYHQWXDOO\�DGGLQJ�GLHVHO��RLO��

FRDO��DQG�QDWXUDO�JDV�WR�WKH�OLVW >��@��7KLV�ZDV�VROLGLILHG�DV�RQH�VLQJOH�HQHUJ\�WD[�LQ�WKH�����V�

IROORZLQJ�D�QDWLRQDO�RLO�FULVLV >��@� 7KH������FDUERQ�WD[�ZDV�DQ�XSGDWHG�FRPSOHPHQW WR�WKH�

JHQHUDO�HQHUJ\�WD[��$GGLWLRQDOO\��WKH�WD[�LV�OHYLHG�RQ�DOO�IRVVLO�IXHOV�EDVHG�RQ�WKHLU�FDUERQ�FRQWHQW�

EHFDXVH�&2� HPLVVLRQV�UHOHDVHG�GXULQJ�FRPEXVWLRQ�DUH�SURSRUWLRQDO�WR�WKH�FDUERQ�FRQWHQW�RI�WKH�

IXHO >��@� 7KLV�PDNHV�LW�YHU\�HDV\�WR�FDOFXODWH�KRZ�PXFK�DQ�LQGLYLGXDO�RU�EXVLQHVV�VKRXOG�EH�

WD[HG�ZLWKRXW�PHDVXULQJ�WKH�DFWXDO�HPLVVLRQV��5HYHQXH�FROOHFWHG�IURP�VSHFLILF�WD[HV�LV�FRPSLOHG�

LQWR�WKH�QDWLRQDO�JHQHUDO�EXGJHW >��@��%XGJHW�IXQGV�DUH�DOORFDWHG�WR�SXEOLF�ZRUNV�SURMHFWV�DQG�

LQYHVWHG�LQWR�QHZ�WHFKQRORJ\�LQQRYDWLRQ��

$GGLWLRQDOO\��LQ������6WRFNKROP�LPSOHPHQWHG�D�WUDIILF�WD[�RQ�GULYHUV�HQWHULQJ�WUDIILF�

KHDY\�DUHDV��/LFHQVH�SODWHV�RI�FDUV�HQWHULQJ�WKH�DUHD�DUH VFDQQHG�DQG�GULYHUV�DUH DSSURSULDWHO\�

FKDUJHG�D�IHH�GHSHQGLQJ�RQ�KRZ�PXFK�SROOXWLRQ�WKHLU�FDU�HPLWV��)RXU�\HDUV�RI�WKLV�SROLF\�UHVXOWHG�
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LQ�LPPHGLDWH�EHQHILWV�VXFK�DV�WKH�UHGXFWLRQ�RI�WUDIILF�E\�����RYHU�IRXU�\HDUV��DQG�ORQJ�WHUP�

EHQHILWV�VXFK�DV�D�GHFUHDVH�LQ�SROOXWLRQ�E\�QHDUO\ ����DQG�D�GHFUHDVH�LQ�DVWKPD�UHODWHG�

FKLOGUHQ¶V�YLVLWV�WR�KRVSLWDOV�E\�PRUH�WKDQ���� >��@� 'ULYHUV DYRLG�EHLQJ�WD[HG�RU�VSHQGLQJ�PRUH�

PRQH\�RQ�JDV�E\�WDNLQJ�DOWHUQDWLYH�URXWHV��FDUSRROLQJ��DQG XWLOL]LQJ�PRUH�VXVWDLQDEOH�IRUPV�RI�

WUDQVSRUWDWLRQ�VXFK�DV�SXEOLF�WUDQVLW�RU�ELNLQJ�

2WKHU�FRXQWULHV�KDYH�VLQFH�LPSOHPHQWHG�WKHLU�RZQ�FDUERQ�WD[HV��,Q������ &DQDGLDQ�3ULPH�

0LQLVWHU�-XVWLQ�7UXGHDX�SDVVHG�D�SROLF\�WKDW�ZRXOG�UHTXLUH�DOO�&DQDGLDQ�SURYLQFHV�WR�VHW�D�FDUERQ�

WD[�E\�������7KH�LQLWLDO�PLQLPXP�SULFH�LV����&$'�������(85��SHU�PHWULF�WRQ�RI�&2� DQG�ZLOO�

LQFUHDVH�DQQXDOO\�E\����&$'�������(85��WR�UHDFK����&$'��������(85��E\����� >��@� 7KLV�

QDWLRQDO�WD[�SODQ�ZDV�PRGHOHG�DIWHU�D�SROLF\�LQWURGXFHG�LQ�%ULWLVK�&ROXPELD��&DQDGD¶V�WKLUG�

ODUJHVW�SURYLQFH��LQ�������%ULWLVK�&ROXPELD¶V�LQLWLDO�WD[�UDWH�ZDV����&$'�������(85��SHU�PHWULF�

WRQ�RI�&2���LQFUHDVHG�E\���&$'�������(85��HYHU\�\HDU�XQWLO�������DQG�KDV�VLQFH�UHPDLQHG�DW����

&$' �������(85� >��@��7KH�SURYLQFH¶V�JUHHQKRXVH�JDV�HPLVVLRQV�KDYH�GHFUHDVHG�E\�����SHU�

FDSLWD�IURP������WR����� >��@� 7KLV�H[FOXGHV�HPLVVLRQV�IURP�HOHFWULFLW\�SURGXFWLRQ�EHFDXVH�PRVW�

RI�%ULWLVK�&ROXPELD¶V�HQHUJ\�FRPHV�IURP�K\GURSRZHU�DQG DFFRXQWV�IRU�RQO\����RI�WRWDO�

HPLVVLRQV��FRPSDUHG�WR�WKH�QDWLRQDO�DYHUDJH�RI���� >��@� 'HVSLWH�WKLV�RYHUDOO�GHFUHDVH��%ULWLVK�

&ROXPELD¶V�HPLVVLRQV�LQFUHDVHG�VOLJKWO\�LQ������DQG������DIWHU�WKH�UDWH�VWDELOL]HG��7KLV�VXJJHVWV�

WKH�QHHG�WR�FRQWLQXH�LQFUHDVLQJ�WKH�SULFH�RI�FDUERQ��

&DOLIRUQLD�WDNHV�D�PRUH�KDQGV�RII�DSSURDFK�WR�UHJXODWLQJ�FDUERQ��,QVWHDG�RI�D�FDUERQ�WD[��

&DOLIRUQLD¶V�FDS�DQG�WUDGH�V\VWHP��LQWURGXFHG�LQ������E\�*RYHUQRU�-HUU\�%URZQ��LVVXHV�SHUPLWV�

IRU�HPLVVLRQ�DOORZDQFHV�WKDW�LQGXVWULDO�ILUPV�DQG�FRUSRUDWLRQV�FDQ�H[FKDQJH�RU�VHOO�DW�TXDUWHUO\�

DXFWLRQV��5HYHQXH�FROOHFWHG�DW�WKHVH�DXFWLRQV�LV LQYHVWHG�EDFN�LQWR�JUHHQ�JRYHUQPHQW�SURJUDPV��

7KXV�WKH�³WUDGH´�SRUWLRQ�RI�WKLV�V\VWHP�LQFHQWLYL]HV FRPSDQLHV�WR�NHHS�HPLVVLRQV�EHORZ�WKH�

³FDS´ VR WKH\�FDQ�WUDGH�RU�VHOO�ODWHU�RQ WKH�FDUERQ�PDUNHW��7KH�WKHRU\�EHKLQG�FDS�DQG�WUDGH�LV�WKDW�

HVWDEOLVKLQJ�D�ILUP�OLPLW�RQ�HPLVVLRQV�ZLWK�QR�RWKHU�JXLGHOLQHV�SURYLGHV�LQGXVWULHV�WKH�IOH[LELOLW\�

WR�GHFLGH�WKHLU�RZQ�FRXUVH�RI�DFWLRQ�LQ RUGHU�WR VWD\�EHORZ�WKDW�OLPLW�>��@� 6RPH�

HQYLURQPHQWDOLVWV�DQG�HFRQRPLVWV�IHDU�WKDW�WKH�VXFFHVV�RI�WKLV�H[FKDQJH�SURJUDP�ZLOO�FDXVH�

FRPSDQLHV�WR�EX\�DQG�KRDUG�DOORZDQFHV�IRU�IXWXUH�XVH��DV�SHUPLWV�GR�QRW�H[SLUH��
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&RQVXPSWLRQ�%DVHG�,PSRUWHG�(PLVVLRQV

:KLOH�6WRFNKROP�DQG�6ZHGHQ�KDYH�GUDPDWLFDOO\�GHFUHDVHG�GRPHVWLF�HPLVVLRQV�WKURXJK�

LQQRYDWLRQV�LQ�JUHHQ�WHFKQRORJ\�DQG�LPSOHPHQWLQJ�JUHHQ�SROLFLHV�DQG�HFRQRPLF�LQFHQWLYHV��LW�LV�

LPSRUWDQW�WR�QRWH�WKH�LPSDFW�RI�LQFUHDVHG�FRQVXPSWLRQ�DQG�WKH�HPLVVLRQV�IURP SURGXFLQJ�DQG�

LPSRUWLQJ�JRRGV��2XWVRXUFHG�HPLVVLRQV�DUH�HPERGLHG�LQ�SURGXFWV�FRQVXPHG�ZLWKLQ�GHYHORSHG�

FRXQWULHV�EXW�SURGXFHG�DEURDG��8QGHU�WKH�.\RWR�3URWRFRO��HPLVVLRQV�IURP�SURGXFWLRQ�DUH�

DVVLJQHG�WR�WKH�FRXQWU\�ZKHUH�SURGXFWLRQ�WDNHV�SODFH�LQVWHDG�RI�ZKHUH�WKH�ILQDO�SURGXFWV�DUH�

FRQVXPHG >��@� 7KLV�DOORZV�GHYHORSHG�FRXQWULHV�WR�FODLP�PRUH�VXFFHVV�LQ�UHGXFLQJ�HPLVVLRQV�

ZKLOH�DOVR�VLJQLILFDQWO\�XQGHUHVWLPDWLQJ�WKHLU�FRQWULEXWLRQ�WR�FOLPDWH�FKDQJH��

$FFRUGLQJ�WR D������VWXG\�FRQGXFWHG�E\�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�WKDW�DQDO\]HG�

WHUULWRULDO�DQG�LPSRUWHG�HPLVVLRQV�RI�����FRXQWULHV�EHWZHHQ������DQG�������6ZHGHQ¶V�GRPHVWLF�

HPLVVLRQV�GHFUHDVHG�IURP����PLOOLRQ�PHWULF�WRQV�RI�&2� WR����PLOOLRQ�PHWULF�WRQV�GXULQJ�WKLV�

WLPH��ZKLOH�LPSRUWHG�FRQVXPSWLRQ�EDVHG�HPLVVLRQV�KDYH�IOXFWXDWHG�IURP����PLOOLRQ�PHWULF�WRQV�

LQ�������WR����PLOOLRQ�PHWULF�WRQV�LQ�������DQG�ULVLQJ�DJDLQ�WR����PLOOLRQ�PHWULF�WRQV�LQ������

>��@��7KXV��LQ������6ZHGHQ¶V�WRWDO�GRPHVWLF�DQG�LPSRUWHG�HPLVVLRQV�ZHUH�����PLOOLRQ�PHWULF�

WRQV��ZLWK�WUDGH�DFFRXQWLQJ�IRU �������,Q�FRPSDULVRQ��WKH VDPH�VWXG\ UHSRUWHG�WKDW�&DQDGD¶V�

WRWDO�HPLVVLRQV�LQ������ZHUH�������PLOOLRQ�PHWULF�WRQV�ZLWK�������IURP�WUDGH� DQG�WKH�8QLWHG�

6WDWHV�SURGXFHG��������PLOOLRQ�PHWULF�WRQV�ZLWK�WUDGH�DFFRXQWLQJ�IRU���� >��@� 6ZHGHQ¶V�

DEVHQFH�RI�ODUJH�VFDOH�PDQXIDFWXULQJ�DFFRXQWV�IRU�WKH�ODUJH�DPRXQW�RI�LPSRUWV�LQ�FRPSDULVRQ�WR�

&DQDGD�DQG�WKH�8QLWHG�6WDWHV��$�UHSRUW�SXEOLVKHG�LQ������E\�WKH�6ZHGLVK�(QYLURQPHQWDO�

3URWHFWLRQ�$JHQF\�HVWLPDWHG�WKDW�LPSRUWV�LQFUHDVHG�E\�����IURP������WR����� >��@��7KLV�JOREDO�

SHUVSHFWLYH�VKHGV�OLJKW�RQ�WKH�QHHG�IRU�PRUH�DFFXUDWH�DQG�WUDQVSDUHQW�PHDVXUHPHQWV RI�QDWLRQDO�

HPLVVLRQV�DQG�FDUERQ�IRRWSULQWV WKDW�LQFRUSRUDWHV�ERWK�WHUULWRULDO�DQG�LPSRUWHG�FDUERQ��,Q�

DGGLWLRQ�WR�UHGXFLQJ�WHUULWRULDO�HPLVVLRQV��6ZHGHQ�DQG�DOO�LQGXVWULDOL]HG�FRXQWULHV�PXVW�ZRUN�WR�

UHGXFH�WKH�DPRXQW�RI�LPSRUWHG�HPERGLHG�FDUERQ�E\ SURPRWLQJ�ORFDO�DQG�VXVWDLQDEOH�

FRQVXPSWLRQ�SUDFWLFHV��

(FRQRPLF�,QFHQWLYHV�IRU�*UHHQ�*URZWK

7KHUH�KDV�EHHQ�D�PHDVXUDEOH�ULVH�LQ�WKH�JURVV�GRPHVWLF�SURGXFW��*'3��RI�6WRFNKROP�GXH�WR�LWV�

VKLIW�WR�FOHDQ�WHFKQRORJ\�DQG�DGRSWLRQ�RI�VXVWDLQDEOH�SROLFLHV��$V�6WRFNKROP¶V�HPLVVLRQV�EHJDQ�

WR�GHFUHDVH��LWV�*'3�LQFUHDVHG�E\�DSSUR[LPDWHO\������)RU�FRPSDULVRQ�&DOLIRUQLD¶V�*'3�KDV�
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LQFUHDVHG�E\�����IURP������WR����� >�@� 7KLV�FRUUHODWLRQ�VXJJHVWV�WKDW�DGRSWLQJ�VXVWDLQDEOH�

SUDFWLFHV�ZLOO�QRW�KDUP�D�FLW\¶V�HFRQRP\��EXW�PD\�LQ�IDFW�LPSURYH�UHYHQXH�DQG�HFRQRPLF�JURZWK��

6WRFNKROP¶V�LQFUHDVH�LQ�*'3�DQG�HQYLURQPHQWDO�LPSDFW�IROORZ�WKH�(QYLURQPHQWDO�.X]QHWV

FXUYH��7KLV�FXUYH�SUHGLFWV WKDW�DV�D�FLW\¶V�*'3�LQFUHDVHV��HQYLURQPHQWDO�GHJUDGDWLRQ�DOVR�

LQFUHDVHV�XQWLO�WKH�FXUYH�SODWHDXV�DQG�HQYLURQPHQWDO�GHJUDGDWLRQ�EHJLQV�WR�GHFUHDVH�DV�*'3�

FRQWLQXHV�WR�LQFUHDVH��6WRFNKROP�KDV�VKRZQ�D GRZQZDUG�WUDMHFWRU\�ZKLOH�PRVW�PDMRU�FLWLHV�DUH�

DWWHPSWLQJ�WR�OHYHO�RII >��@��,W�LV�VDIH�WR�VD\ WKDW�DQ�LQFUHDVH�LQ�D�FRXQWU\¶V�UHYHQXH�LV�D�XQLYHUVDO�

LQFHQWLYH�WKDW�LV�DWWUDFWLYH�WR�DOPRVW�DOO�FRXQWULHV��UHJDUGOHVV�RI�SROLWLFDO�RU�VRFLHWDO�LVVXHV��

7KH�2UJDQL]DWLRQ�IRU�(FRQRPLF�&R�RSHUDWLRQ�DQG�'HYHORSPHQW��2(&'� FRQGXFWHG�D�

VWXG\�WR�DQDO\]H�WKH�WLHV�EHWZHHQ�VXVWDLQDEOH�SROLFLHV�DQG�WHFKQRORJLHV�WR�WKH�HFRQRPLF�VXFFHVV�

RI�6WRFNKROP��7KH�YLVLRQ�WR�PDNH�6WRFNKROP�³WKH�JUHHQ�FDSLWDO�RI�WKH�ZRUOG´�FRPHV�ZLWK�

³H[WHQVLYH�RSSRUWXQLWLHV�IRU�ZRUN�DQG�HGXFDWLRQ��D�WKULYLQJ�EXVLQHVV�HQYLURQPHQW��UHJLRQDO�

JURZWK«�YRFDWLRQDO�SURJUDPPHV�DQG�HQWUHSUHQHXUVKLS´ >��@��6WRFNKROP�LV�FKRVHQ�DV�D�OLYLQJ�

ODERUDWRU\�FDVH IRU�LWV�QRWDEOH�HQYLURQPHQW�LQQRYDWLRQV�DQG�SROLFLHV��7KLV�XQLTXH�IHDWXUH�RI�WKH�

FLW\�DWWUDFWV�JOREDO�DWWHQWLRQ��LQFUHDVLQJ�WRXULVP�DQG�PDNLQJ�6WRFNKROP�D�SRSXODU�VWXG\�DEURDG�

GHVWLQDWLRQ�IRU�IRUHLJQ�VWXGHQWV��7KLV�LQFUHDVH�LQ�WRXULVP FRUUHODWHV�ZLWK�DQ�LQFUHDVH�LQ�UHYHQXH�

JHQHUDWHG�IURP�UHFUHDWLRQDO�DFWLYLWLHV��VXFK�DV�UHVWDXUDQW�YLVLWV�DQG�PXVHXP�DGPLVVLRQV��

$GGLWLRQDOO\��WKLV�KDV�RSHQHG�GRRUV�IRU�JOREDO�EXVLQHVVHV�DQG�QHZ�ZRUNLQJ�UHODWLRQV��HVSHFLDOO\�

IRU�6WRFNKROP¶V�JUHHQ�WHFKQRORJ\ FRPSDQLHV��

,W�LV�D�FRPPRQ�IHDU�WKDW�WKH�VKLIW�WR�UHQHZDEOH�HQHUJ\�ZLOO�OHDYH�PDQ\�ZRUNHUV�LQ�WKH�FRDO�

LQGXVWU\�XQHPSOR\HG��EXW�6WRFNKROP�KDV�SURYHQ�RWKHUZLVH E\�FUHDWLQJ�WKRXVDQGV�RI�MREV�DW�

UHQHZDEOH�HQHUJ\�SODQWV�DQG�JUHHQ�WHFKQRORJ\�FRPSDQLHV��6WRFNKROP¶V FOLPDWH�DFWLYLWLHV�KDYH�

SURGXFHG�DQ�HFRQRPLF�ERRP�ZLWK�6WRFNKROP�&RXQW\�UHSRUWLQJ�D�����LQFUHDVH�LQ�RYHUDOO�

HPSOR\PHQW�VLQFH������DQG�D�����LQFUHDVH�LQ�HPSOR\PHQW�LQ�WKH�JUHHQ�VHFWRU�VLQFH����� >��@�

6WRFNKROP¶V�ILUVW�HFR�GLVWULFW��+DPPDUE\�6MRVWDG��SURYLGHG�RSSRUWXQLWLHV�IRU�QHDUO\�IRUW\�XUEDQ�

GHYHORSHUV�DQG�PDQ\�PRUH�IRU�JUHHQ�WHFKQRORJ\�FRPSDQLHV��7KH�VXFFHVV�RI JUHHQ�WHFKQRORJ\�LQ�

WKLV�HFR�GLVWULFW�DOORZHG�WKH�FRPSDQLHV�WR�EUDQFK�RXW�DQG�VHOO�WKHLU�FRPPRGLWLHV�RXWVLGH�RI�

6ZHGHQ >��@�'HYHORSHUV�DQG�RWKHU�FRPSDQLHV�EHQHILW�IURP�6WRFNKROP¶V�EUDQG�DV�D�JUHHQ�OHDGHU��

VHWWLQJ�DQ�LQWHUQDWLRQDO�H[DPSOH�RI�WKH�LQWHUVHFWLRQ�EHWZHHQ�JUHHQ�WHFKQRORJ\�LQQRYDWLRQ�DQG�

HFRQRPLF�JURZWK >��@� $OWKRXJK�WKH�FRVW�RI�FRQVWUXFWLRQ�IRU�WKLV�HFR�GLVWULFW�LV�KLJK��WKH�PRQH\�

VDYHG�IURP�HQHUJ\�HIILFLHQF\�DQG�WKH�SULFH�UHGHHPDEOH�WKURXJK�OHDVLQJ�DQG�VHOOLQJ�RI�WKH�KRPHV�
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UHVXOW�LQ�D�KHIW\�SD\�RII�IRU�FRQVWUXFWLRQ�FRPSDQLHV�DQG�WKH�JRYHUQPHQW��2QH�HFR�GLVWULFW�LQ�

6WRFNKROP�UHFHLYHG�����RI�LWV�IXQGLQJ�IURP�D�SULYDWH�VHFWRU�ZKLOH�IXQGLQJ�IRU�WKH�GLVWULFW¶V�

JUHHQ�UHVHDUFK�SURMHFWV�ZHUH�HTXDOO\�PDWFKHG�E\�SXEOLF�DQG�SULYDWH�LQVWLWXWLRQ�LQYHVWPHQWV >��@��

6WRFNKROP¶V�HPSOR\PHQW�DQG�UHYHQXH�WUHQGV�VXJJHVW�WKDW�FLWLHV�FRQVLGHULQJ�PRUH�

VXVWDLQDEOH�SUDFWLFHV�VKRXOG�QRW�YLHZ�WKHVH�FKDQJHV�DV�GHWULPHQWV�WR�WKHLU�HFRQRPLHV��$OWKRXJK�

PRUH�HYLGHQFH�LV�QHHGHG�WR�FRQFOXGH�WKDW�WKHUH�LV�D�GLUHFW�FRUUHODWLRQ��6WRFNKROP¶V�LQFUHDVLQJ�

*'3�DQG�HPSOR\PHQW�VKRZ�SURPLVH�IRU�WKH�IXWXUH�RI�HQYLURQPHQWDOO\�IULHQGO\�FLWLHV��
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9,��&RQFOXVLRQ�DQG�7KH�6WRFNKROP�0RGHO

/RRNLQJ�WR�WKH�)XWXUH�RI�6WRFNKROP¶V�3DWK�WR�&DUERQ�1HXWUDOLW\

&LWLHV�DURXQG�WKH�ZRUOG�FDQ�OHDUQ�D�JUHDW�GHDO�IURP�ERWK�WKH�VXFFHVVHV�DQG�IDLOXUHV�RI�

6WRFNKROP¶V�HQYLURQPHQWDO�LQLWLDWLYHV��7KH�FLW\¶V�OHDGHUV�VWUHVV�WKH�LPSRUWDQFH�RI�FHOHEUDWLQJ�

WKHLU�DFKLHYHPHQWV�EXW�DFNQRZOHGJH�WKDW�WKHUH�LV�URRP�IRU�LPSURYHPHQW��)XUWKHU�UHVHDUFK�LV�

UHTXLUHG�WR�GLVFRYHU�QHZ�ZD\V�RI�IDFLOLWDWLQJ�FKDQJH�DQG�UHSODFLQJ�XQVXVWDLQDEOH�SUDFWLFHV�VXFK�

DV�ZDVWH�WR�HQHUJ\�LQFLQHUDWLRQ�DQG�LQIODWHG�FRQVXPSWLRQ�

6ZHGHQ�LPSRUWV WZLFH�DV�PXFK FDUERQ�HTXLYDOHQW�HPLVVLRQV�DV LW�SURGXFHV�>��@��

&RQVXPSWLRQ�EDVHG�HPLVVLRQV�PXVW�EH�LQFRUSRUDWHG�LQWR�6ZHGHQ¶V�IXWXUH�JRDOV�ZLWK�PRUH�

DFFXUDWH�QDWLRQDO�PHDVXUHPHQWV�DQG�JUHDWHU�WUDQVSDUHQF\�LQ�UHSRUWLQJ��6WRFNKROP�PXVW�ZRUN�WR�

UHGXFH WKH�DPRXQW�RI�LPSRUWHG�HPERGLHG�FDUERQ�E\�DGRSWLQJ�PRUH�VXVWDLQDEOH�DQG�ORFDO�

FRQVXPSWLRQ�SUDFWLFHV�

6WRFNKROP�KDV�DGGUHVVHG�� RI�WKH��� VFDODEOH�VROXWLRQV�SURSRVHG�LQ�%HQGLQJ�WKH�&XUYH��

7KH�ILQDO�VROXWLRQ�FDOOV�IRU�WKH�LPPHGLDWH�UHGXFWLRQ�RI�EODFN�FDUERQ�DQG�PHWKDQH�XVLQJ DYDLODEOH�

WHFKQRORJLHV >�@� 5HGXFLQJ�VKRUW�OLYHG�FOLPDWH�SROOXWDQWV��6/&3V��LV�RI�HTXDO�RU�HYHQ�JUHDWHU�

FRQFHUQ FRPSDUHG�WR�RWKHU�JUHHQKRXVH�JDVHV EHFDXVH WKH\�DUH�WKH�PRVW�SRWHQW��(IIRUWV�WR�UHGXFH�

6/&3V�KDYH�EHHQ�D�E\SURGXFW�RI�RWKHU�LQLWLDWLYHV�VXFK�DV�WKH�UHGXFWLRQ�RI�PHWKDQH�GXH�WR�SURSHU�

ZDVWH GLVSRVDO��7R�EHQG�WKH�FXUYH�LPPHGLDWHO\� 6WRFNKROP�PXVW�PDNH�D�WDUJHWHG�HIIRUW�WR�XWLOL]H

H[LVWLQJ WHFKQRORJ\ WR�FXW�EODFN�FDUERQ�E\������PHWKDQH�E\������DQG�+)&V�FRPSOHWHO\��IXUWKHU�

VROLGLI\LQJ�6WRFNKROP¶V�VWDWXV�DV�D�JUHHQ�FLW\ >�@�

5HSOLFDWLRQ�RI�6ROXWLRQV

6WRFNKROP�KDV�DSSOLHG D�ZLGH�YDULHW\�RI�VROXWLRQV�WR�IRVWHU�LWV ODUJHO\�VXFFHVVIXO�FOLPDWH�

PLWLJDWLRQ�FDPSDLJQ��2WKHU�FLWLHV�FDQ�ORRN�WR�6WRFNKROP�IRU�LQVSLUDWLRQ�WR LPSOHPHQW�DQG�WDLORU�

WKHLU�RZQ�DFWLRQV�WR�ORZHU�HPLVVLRQV�DQG�SURPRWH�VXVWDLQDELOLW\��7KH�ZRUOG FDQ�DOVR�OHDUQ�IURP�

6WRFNKROP¶V�VKRUWFRPLQJV�DQG�ZHDNQHVVHV�WR�EXLOG�XSRQ�D�XQLYHUVDO�PRGHO�RI�FOLPDWH�PLWLJDWLRQ�

DQG�FDUERQ�QHXWUDOLW\��7KH�6WRFNKROP�0RGHO��

)LUVW�DQG�IRUHPRVW��FRXQWULHV�PXVW�XQGHUJR�D�SDUDGLJP�VKLIW�WKDW�IRVWHUV�D�QHZ�FXOWXUH�RI�

FOLPDWH�OLWHUDF\�DQG�FRQFHUQ�IRU�JOREDO�KHDOWK��6RFLHW\ PXVW�EH�ZLOOLQJ�WR�DFFHSW�UHVSRQVLELOLW\�

DQG�DFW RQ LQGLYLGXDO��LQWHUSHUVRQDO��FRPPXQLW\��DQG�JRYHUQPHQWDO�OHYHOV��7KLV�UHTXLUHV�WKH�
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FROOHFWLYH�HIIRUWV�RI�VFLHQWLVWV��DFWLYLVWV��DQG�SROLWLFLDQV�WR�HQJDJH�WKH�SXEOLF�WKURXJK�HGXFDWLRQ��

PHGLD�FDPSDLJQV��DQG�SLORW�SURJUDPV�WKDW�FKDQJH�WKH�KDELWV�DQG�VRFLDO�QRUPV�RI�WKH�SRSXODWLRQ��

)XUWKHU�UHVHDUFK�DQG�WHFKQRORJLFDO�LQQRYDWLRQV DUH�QHFHVVDU\�WR�UHGXFH�IRVVLO�IXHO�

GHSHQGHQF\�DQG�LQWHJUDWH QHZ�VXVWDLQDEOH�WHFKQRORJLHV LQWR�FLW\�GHYHORSPHQW�DQG�HYHU\GD\�

OLYLQJ��*UHHQ�DOWHUQDWLYHV�PXVW�DOVR�EH�DIIRUGDEOH�DQG�DFFHVVLEOH�WR�GHYHORSLQJ�QDWLRQV�LQ�RUGHU�

WR�DYRLG�WKH�KLVWRULFDOO\�IRVVLO�IXHO�KHDY\�WUDQVLWLRQ�VWDJH�RI�LQGXVWULDOL]DWLRQ >��@� :KLOH�PDQ\�RI�

6WRFNKROP¶V�XUEDQ�GHYHORSPHQW�SURMHFWV�LQ�ZDVWH�PDQDJHPHQW��HQHUJ\��DQG�WUDQVSRUWDWLRQ�DUH�

UHJLRQ�VSHFLILF��RWKHU�FLWLHV�FDQ�OHDUQ�IURP�6WRFNKROP¶V�VXFFHVV�XWLOL]LQJ H[LVWLQJ�LQIUDVWUXFWXUH�

DQG�FUHDWLQJ QHZ�V\VWHPV�WKDW�DUH�DGDSWDEOH�WR�WKH�EXLOW�HQYLURQPHQW��

7KH�QH[W�VROXWLRQ�LV�WR�HOHFW�RIILFLDOV�ZLWK�SXEOLF�DQG�HQYLURQPHQWDO�LQWHUHVWV�WR�GHYHORS�

DQG LPSOHPHQW�HIIHFWLYH�OHJLVODWLRQ�DQG�UHJXODWLRQV��$Q LQIRUPHG�DQG�HGXFDWHG�SXEOLF�PXVW�EH�

YLJLODQW WR KROG�JRYHUQPHQW�RIILFLDOV�DFFRXQWDEOH�DQG�SXVK�IRU�PRUH�SURJUHVVLYH�DFWLRQ�LQ�

QDWLRQDO�DQG�LQWHUQDWLRQDO�DIIDLUV��6WRFNKROP¶V�V\VWHP�RI�VHWWLQJ�WDUJHWV��FRQVWDQWO\�UHYLHZLQJ�

SURJUHVV��DQG�XSGDWLQJ�LWV�JRDOV�DQG�DFWLYLWLHV�DFFRUGLQJO\�LV�D�JUHDW�H[DPSOH�RI D�JRYHUQPHQW�

WKDW�OLVWHQV�WR�LWV�FRQVWLWXHQWV�DQG�HQFRXUDJHV FLYLF�HQJDJHPHQW��*RYHUQPHQWV�PXVW�DOVR�

VWUHQJWKHQ��DQG�LQ�VRPH�FDVHV� UHEXLOG��WUXVW�IURP�WKH�SXEOLF�WKURXJK�V\VWHPDWLF�UHIRUP�DQG�

DFWLRQV WKDW�SURYH�WKH�JRYHUQPHQW¶V�FRPPLWPHQW�WR�VHUYLQJ�LWV�SHRSOH��

)LQDOO\��HFRQRPLF�LQFHQWLYHV�DQG�UHJXODWLRQV�PXVW�EH�DYDLODEOH�WR�HQFRXUDJH�LQGXVWULHV�

DQG�RWKHU�ILQDQFLDO�VWDNHKROGHUV�WR�UHGXFH�WKHLU�FDUERQ�HPLVVLRQV�DQG�LQYHVW�LQ�JUHHQ�WHFKQRORJ\��

6WRFNKROP�KDV�SURYHQ�WKDW�LQWURGXFLQJ�HQHUJ\�WD[HV�DQG WUDQVLWLRQLQJ WR�VXVWDLQDEOH�SUDFWLFHV�DUH�

QRW GHWULPHQWV WR�WKH�FLW\¶V�HFRQRP\��,Q�IDFW��6WRFNKROP¶V�HFRQRPLF�JURZWK�DQG�KLJK�

HPSOR\PHQW�UDWHV DUH�WKH UHVXOW�RI�LWV�XQSUHFHGHQWHG JUHHQ�DFWLYLW\��$OWKRXJK�6WRFNKROP�DQG�WKH�

FRXQWU\�RI�6ZHGHQ�KDYH�UHODWLYHO\�VPDOO�SRSXODWLRQV��WKH�WUHQGV�REVHUYHG�LQ�6WRFNKROP�SURYLGH�

HQFRXUDJHPHQW�IRU�ODUJHU�FLWLHV�DQG�FRXQWULHV�WR�IROORZ�VXLW��

6WRFNKROP�ZLOO�FRQWLQXH�WR�EH�DQ�HQYLURQPHQWDO�OHDGHU�LQ�WKH�\HDUV�WR�FRPH��7KH�FLW\¶V�

SURJUHVV�DQG�VWDWXV�DV�DQ�HQYLURQPHQWDO�OHDGHU�FDQ�EH�DWWULEXWHG�WR�LWV�XWLOL]DWLRQ�RI�D�YDULHW\�RI�

GLVFLSOLQHV�DFURVV�DOO�OHYHOV�RI�VRFLHW\��WHFKQRORJ\��DQG�JRYHUQPHQW��7KHUH�LV�QR�VLQJOH�VROXWLRQ�

WR�WKLV�JOREDO�SUREOHP��6WRFNKROP�DFNQRZOHGJHV�WKLV�OLPLWDWLRQ�DQG�HPEUDFHV�WKH�SRWHQWLDO�RI�D�

PXOWLGLPHQVLRQDO�DSSURDFK�WKDW LV JUHDWHU�WKDQ�WKH�VXP�RI�LWV�SDUWV��6WRFNKROP¶V�UHFRUG�RI�

HQYLURQPHQWDO�LQQRYDWLRQ�DQG�WKH�GLYHUVLW\�RI�LWV�HIIHFWLYH�VWUDWHJLHV�PDNH�WKH�FLW\�D�SHUIHFW�

OLYLQJ�ODERUDWRU\��
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