
&RQIHUHQFH� RUJDQLVHG� LQ� FRRSHUDWLRQ� ZLWK� WKH� &]HFK� 3UHVLGHQF\� RI� WKH� (8��
6XVWDLQDEOH�'HYHORSPHQW�±�D�FKDOOHQJH�IRU�(XURSHDQ�UHVHDUFK��0D\��������%UXVVHOV�
�

3DSHU�WLWOH��6XVWDLQDEOH�'HYHORSPHQW��UHVSRQGLQJ�WR�WKH�UHVHDUFK�FKDOOHQJH�LQ�WKH�/DQG�
RI�WKH�/RQJ�:KLWH�&ORXG��$RWHDURD�1HZ�=HDODQG��
$XWKRU��5LFKDUG�)��6��*RUGRQ�
$GGUHVV��/DQGFDUH�5HVHDUFK�0DQDDNL�:KHQXD��32�%R[�����/LQFROQ��&DQWHUEXU\�������
1HZ�=HDODQG��JRUGRQU#ODQGFDUHUHVHDUFK�FR�Q]��
�
$FNQRZOHGJHPHQWV��7KLV�SDSHU�UHIOHFWV�D�VPDOO�VHOHFWLRQ�RI�UHVHDUFK�SURMHFWV�FRQGXFWHG�
RU�FRQFHLYHG�E\�/DQGFDUH�5HVHDUFK��D�&URZQ�5HVHDUFK� ,QVWLWXWH� LQ�1HZ�=HDODQG���7KH�
DXWKRU�HVSHFLDOO\�UHFRJQLVHV�WKH�FRQWULEXWLRQV�RI�UHVHDUFK�OHDGHUV��0LFKDHO�.UDXVVH��%RE�
)UDPH�� &ODLUH�0RUWLPHU�� -DPHV� /HQQR[�� 'DQLHO� 5XWOHGJH� DQG� *DUWK� +DUPVZRUWK�� DQG�
ERWK�WKH�0LQLVWU\�DQG�WKH�)RXQGDWLRQ�IRU�5HVHDUFK��6FLHQFH�DQG�7HFKQRORJ\�ZKR�IXQGHG�
VRPH�RI�WKH�UHVHDUFK�GHVFULEHG�KHUH��
'LVFODLPHU��7KLV�SDSHU�UHSUHVHQWV�WKH�YLHZV�RI�WKH�DXWKRU�DQG�LV�QRW�LQWHQGHG�WR�UHSUHVHQW�
WKH�YLHZV�RI�WKH�1HZ�=HDODQG�JRYHUQPHQW��
�
$EVWUDFW�

$PRQJVW�WKH�FKDOOHQJHV�IDFLQJ�XV�LQ�1HZ�=HDODQG��WKUHH�TXHVWLRQV�UHODWH�WR�WKH�WKHPH�RI�
WKLV� FRQIHUHQFH�� )LUVW�� ZKDW� LV� WKH� UHOHYDQFH� RI� D� 6XVWDLQDEOH� 'HYHORSPHQW� UHVHDUFK�
DJHQGD� WR�DQ� LVODQG�QDWLRQ�RI���PLOOLRQ�SHRSOH� LQ� WKH�JULS�RI� D�JOREDO�HFRQRPLF�FULVLV"�
6HFRQG��KRZ�PD\�ZH�JXLGH�RXU�SUHFLRXV�LQYHVWPHQW�LQ�UHVHDUFK��VFLHQFH�DQG�WHFKQRORJ\�
VR�DV� WR�PD[LPLVH� WKH� UHWXUQ� WR� WKH�QDWLRQ"�7KLUG��ZKDW� DUH�SULRULWLHV� IRU� LQYHVWPHQW� LQ�
VXVWDLQDEOH� GHYHORSPHQW� UHVHDUFK"� 7KH� SDSHU� H[SORUHV� DQVZHUV� WR� WKRVH� TXHVWLRQV��
ILQGLQJ�UHOHYDQFH�WR�WKH�FKDOOHQJH�WR�(XURSHDQ�UHVHDUFK�LQ�WKH�ZD\�1HZ�=HDODQG�VFLHQFH�
LV� IXQGHG� DQG� WKH� RSSRUWXQLWLHV� IRU� 1HZ� =HDODQG� WR� DFW� DV� D� ODERUDWRU\� IRU� JOREDO�
VROXWLRQV�� )RXU� UHVHDUFK� WKHPHV� DUH� GLVFXVVHG� XQGHU� WKH� SULRULW\� RI� JRYHUQDQFH� IRU�
VXVWDLQDEOH� GHYHORSPHQW�� 7KHVH� LQFOXGH� IXWXULQJ� IRU� DJLOH� RUJDQLVDWLRQV�� UHVLOLHQW� DQG�
DGDSWLYH� FRPPXQLWLHV�� SRUW�UHJXODWRU\� JRYHUQDQFH�� DQG� JRYHUQDQFH� PRGHOV� IURP�
LQGLJHQRXV�FRPPXQLWLHV��
�



,QWURGXFWLRQ�

$PRQJVW� WKH� FKDOOHQJHV� IDFLQJ� XV� LQ�1HZ�=HDODQG�� WKUHH� TXHVWLRQV� DUH� UHOHYDQW� WR� WKH�
WKHPH� RI� WKLV� FRQIHUHQFH�� )LUVW�� ZKDW� LV� WKH� UHOHYDQFH� RI� D� 6XVWDLQDEOH� 'HYHORSPHQW�
UHVHDUFK�DJHQGD�WR�DQ�LVODQG�QDWLRQ�RI���PLOOLRQ�SHRSOH�LQ�WKH�JULS�RI�D�JOREDO�HFRQRPLF�
FULVLV"�6HFRQG��KRZ�PD\�RXU�SUHFLRXV�LQYHVWPHQW�LQ�UHVHDUFK��VFLHQFH�DQG�WHFKQRORJ\�EH�
JXLGHG� VR� DV� WR� PD[LPLVH� WKH� UHWXUQ� WR� WKH� QDWLRQ"� 7KLUG�� ZKDW� DUH� SULRULWLHV� IRU�
LQYHVWPHQW�LQ�VXVWDLQDEOH�GHYHORSPHQW�UHVHDUFK"��
7KLV� SDSHU� H[SORUHV� VRPH� SRVVLEOH� DQVZHUV�� 7KHVH� DQVZHUV� DUH� LQWHU�OLQNHG� DQG� WKH\�
UHIOHFW�VHYHUDO�UHDOLWLHV��IRU�H[DPSOH��WKDW�UHVHDUFK�LQ�1HZ�=HDODQG�LV�D�WLQ\�SURSRUWLRQ�RI�
WKH�JOREDO�ZKROH��EXW�1HZ�=HDODQG�FDQ�EH�D�ODERUDWRU\�IRU� WKH�ZRUOG�� WKDW�RXU�UHVHDUFK�
UHVRXUFHV�DUH�OLPLWHG��VR�ZKDW�ZH�GR�PXVW�KDYH�LPSDFW��WKDW�DFKLHYLQJ�LPSDFW�LQ�FRPSOH[�
V\VWHPV� FRPHV� IURP� LQIOXHQFLQJ� SDUDGLJPV� DQG� PHFKDQLVPV� RI� JRYHUQDQFH��� DQG� WKDW�
GLIIHUHQW�SHRSOHV�KDYH�GLIIHUHQW�ZRUOG�YLHZV�DQG�DSSURDFKHV�WR�JRYHUQDQFH���
:KDW�LV�WKH�UHOHYDQFH�RI�D�6XVWDLQDEOH�'HYHORSPHQW�UHVHDUFK�DJHQGD�WR�DQ�LVODQG�QDWLRQ�
RI���PLOOLRQ�SHRSOH�LQ�WKH�IDFH�RI�D�JOREDO�HFRQRPLF�FULVLV"��

,Q� ����� WKH� 1HZ� =HDODQG� JRYHUQPHQW� LVVXHG� D� 3URJUDPPH� RI� $FWLRQ� IRU� 6XVWDLQDEOH�
'HYHORSPHQW���7KLV�EURNH�QHZ�JURXQG�LQ�RXU�FRXQWU\�E\�LGHQWLI\LQJ�WKH�FKDQJHV� LQ�WKH�
ZD\�ZH�GR� WKLQJV�� DQG� VSHFLILFDOO\� LQ� WKH�ZD\�JRYHUQPHQW� DFWV�� WKDW�ZLOO� EH�QHHGHG� WR�
PDNH� D� VXFFHVV� RI� VXVWDLQDEOH� GHYHORSPHQW�� ,W� GHVFULEHG� D� QHZ� ZD\� RI� WKLQNLQJ� DQG�
ZRUNLQJ�� ORRNLQJ�DIWHU�SHRSOH�� WDNLQJ� WKH� ORQJ�WHUP�YLHZ�� WDNLQJ�DFFRXQW�RI� WKH� VRFLDO��
HFRQRPLF�� HQYLURQPHQWDO� DQG� FXOWXUDO� HIIHFWV� RI� RXU� GHFLVLRQV�� DQG� HQFRXUDJLQJ�
SDUWLFLSDWLRQ�DQG�SDUWQHUVKLSV���
,Q� ����� WKH� WKHQ� 3ULPH�0LQLVWHU�� +HOHQ� &ODUN�� DQQRXQFHG� DQ� LQWHQWLRQ� WR� PDNH� 1HZ�
=HDODQG�WUXO\�VXVWDLQDEOH��6KH�GHILQHG�WKH�VXVWDLQDELOLW\�FKDOOHQJH�DV�³RQH�RI�WKH�GHILQLQJ�
JOREDO�LVVXHV�RI�WKH�WZHQW\�ILUVW�FHQWXU\´��DQG�³D�FKDOOHQJH�WKDW�1HZ�=HDODQG�PXVW�PHHW�
WR�SURWHFW�RXU�QDWLRQ¶V�XQLTXH�ZD\�RI� OLIH�DQG�RXU� IXWXUH�SURVSHULW\�´�6KH� WDONHG�RI� WKH�
QHHG�WR�VKDUH�UHVSRQVLELOLW\�LQ�WKLV�FKDOOHQJH���
,Q� ����� 1HZ� =HDODQG� IDFHV� D� VLPLODU� FKDOOHQJH� WR� RWKHU� FRXQWULHV�� 7KH� UHVXOW� RI�
XQVXVWDLQDEOH� ILQDQFLDO�SUDFWLFHV�DW�KRPH�DQG� LQ� WKH�JOREDO�FRPPXQLW\� OHDYHV�XV� IDFLQJ�
DQ� HFRQRPLF� KDUGVKLS� WKDW� LV� GLIILFXOW� WR� SUHGLFW�� :H� IDFH� D� KDUVK� UHDOLW\� WKDW�
XQVXVWDLQDEOH�EHKDYLRXU�LV�MXVW�WKDW��XQVXVWDLQDEOH��7KH�HFRQRPLF�WXUPRLO�LV�D�WDVWHU�IRU�
WKH� WXUPRLO� SUHGLFWHG� DV� D� UHVXOW� RI� XQVXVWDLQDEOH� PDQDJHPHQW� RI� RXU� HQYLURQPHQWDO�
UHVRXUFHV� DQG�JOREDO� FOLPDWH��:KHWKHU� WKH�GHILQLQJ� LVVXH�ZLOO� EH� FOLPDWH� RU�ZDWHU�� VRLO�
HURVLRQ�� RU� ORVV� RI� ELRGLYHUVLW\�� ZH� IDFH� DQ� XQFHUWDLQ� EXW� DOPRVW� FHUWDLQO\� SXQLVKLQJ�
IXWXUH���



7KH�HFRQRPLF�FULVLV�PD\�VXSSRUW�WKH�ROG�DGDJH��³LW�LV�KDUG�WR�EH�JUHHQ�ZKHQ�\RX�DUH�LQ�
WKH�UHG´��6RPH�WKLQN�ZH�PD\�OLWHUDOO\�EH�XQDEOH�WR�DIIRUG�HQYLURQPHQWDO�PHDVXUHV�LQ�WKH�
VKRUW�WHUP�WKDW�DUH�QHFHVVDU\�IRU�ORQJ�WHUP�ZHOIDUH��7KHUHIRUH�LW�LV�HQFRXUDJLQJ�WKDW�PDQ\�
QDWLRQDO� UHFRYHU\� SDFNDJHV� DSSHDU� WR� LQFOXGH� HQYLURQPHQWDO� LQLWLDWLYHV�� IRU� LQVWDQFH� LQ�
FOHDQ� WHFKQRORJ\��� %XW� ZH� ZLOO� PLVV� D� VLJQLILFDQW� OHVVRQ� LI� ZH� GR� QRW� UHFRJQLVH� WKDW�
DGGUHVVLQJ� WKH� HFRQRPLF� FULVLV� PD\� JLYH� XV� VRPH� RI� WKH� WRROV� ZH� QHHG� WR� DGGUHVV� D�
SRWHQWLDOO\�JUHDWHU�HQYLURQPHQWDO�DQG�VRFLDO�FULVLV�ORRPLQJ�LQ�WKH�QH[W�IHZ�GHFDGHV�DV�D�
UHVXOW� RI� FOLPDWH� FKDQJH� DQG� WKH� GHSOHWLRQ� RI� QDWXUDO� FDSLWDO�� ,W� PD\� KHOS� XV� WR� VKLIW�
SDUDGLJPV�DQG�LPSURYH�JRYHUQDQFH�V\VWHPV�IRU�ODVWLQJ�EHQHILW�WR�VRFLHW\��
5HWXUQLQJ� WR� RXU� LQLWLDO� TXHVWLRQ��:KDW� LV� WKH� UHOHYDQFH� RI� D� VXVWDLQDEOH� GHYHORSPHQW�
UHVHDUFK�DJHQGD� LQ� WKH� IDFH�RI� DQ�HFRQRPLF�FULVLV"�6FLHQWLVWV�PLJKW� VD\� WKH�FULVLV� LV� DQ�
H[SHULPHQW� LQ� KRZ� VRFLHW\�PDNHV� WKH� WUDQVLWLRQ� IURP� DQ� XQVXVWDLQDEOH� WR� D� VXVWDLQDEOH�
V\VWHP��:KDW�LV�WKH�VSHFLDO�UHOHYDQFH�WR�DQ�LVODQG�QDWLRQ�RI���PLOOLRQ�SHRSOH"�6FLHQWLVWV�
PLJKW� VD\�ZH� KDYH� LQ�$RWHDURD�1HZ�=HDODQG� D� XVHIXO� ODERUDWRU\��ZLWK� FOHDUO\� GHILQHG�
ERXQGDULHV��UHDVRQDEO\�ZHOO�UHJXODWHG�LQWHUQDO�FRQGLWLRQV��IDLUO\�FOHDU�H[WHUQDO�LQIOXHQFHV��
DQG�D�QDWLRQDO�FKDUDFWHULVWLF�DWWLWXGH�RI�³JLYH�LW�D�IDLU�JR´��PHDQLQJ�WKDW�ZH�DUH�SUDJPDWLF�
DQG�ZLOOLQJ�WR�WU\�QHZ�LGHDV��,Q�WKLV�ODERUDWRU\�ZH�PD\�HYDOXDWH�VROXWLRQV�RI�UHOHYDQFH�WR�
RWKHU�FRXQWULHV���
+RZ� PD\� RXU� LQYHVWPHQW� LQ� VFLHQFH� DQG� WHFKQRORJ\� EH� JXLGHG� VR� DV� WR� PD[LPLVH� WKH�
UHWXUQ�WR�WKH�QDWLRQ"��
2QH�DVSHFW�RI�1HZ�=HDODQG�SUDJPDWLVP�LV�HYLGHQW�LQ�LWV�DSSURDFK�WR�VFLHQFH�IXQGLQJ��:H�
FRQGXFW�D� WLQ\�SURSRUWLRQ�RI� WKH�ZRUOG¶V�VFLHQFH�DQG�ZH�FDQQRW�DIIRUG� WR�EH�H[SDQVLYH��
:H� PXVW� EH� IRFXVHG�� DQG� ZH� PXVW� DFKLHYH� UHWXUQV� RQ� UHVHDUFK� LQYHVWPHQW�� :H� IDFH�
VLPLODU�FKDOOHQJHV�WR�RWKHU�FRXQWULHV��GHPRQVWUDWHG�E\�D�UHFHQW�(8�UHSRUW�RQ�VFLHQFH�DQG�
SROLF\�PDNLQJ��� 7KH� UHSRUW� KLJKOLJKWHG� WKH� QHHG� WR� HQVXUH� WKDW� (8�IXQGHG� UHVHDUFK�
UHVXOWV�LQIRUP�SROLF\�PDNLQJ�LQ�D�PHDQLQJIXO�ZD\��(8�SROLF\�PDNHUV�H[SUHVVHG�D�GHVLUH�
WKDW� VWURQJHU� OLQNDJH� VKRXOG� HQKDQFH� WKH� FRQWULEXWLRQ� RI� UHVHDUFK� WR� DUHDV� RI� PDMRU�
HFRQRPLF��VRFLDO�DQG�VFLHQWLILF�UHOHYDQFH�IRU�WKH�(8��
)RU� D� GHFDGH� RU� PRUH� WKH� 1HZ� =HDODQG� JRYHUQPHQW¶V� SULQFLSDO� IXQGLQJ� DJHQF\�� WKH�
)RXQGDWLRQ� IRU�5HVHDUFK��6FLHQFH�DQG�7HFKQRORJ\� �)567���KDV�KDG�DV� D� FRUH�SULQFLSOH�
WKDW� WKH� SXEOLF� JRRG� UHVHDUFK� LW� IXQGV� PXVW� PDNH� D� GHPRQVWUDEOH� FRQWULEXWLRQ� WR�
RXWFRPHV� RI� QDWLRQDO� YDOXH�� 7KHUHIRUH� UHVHDUFK� IXQGLQJ� LV� WDUJHWHG� DW� SURMHFWV� WKDW� FDQ�
VKRZ� WKH� SDWKZD\� IURP� UHVHDUFK� WR� VXFK� RXWFRPHV�� 7KLV� UHTXLUHV� WUDQVSDUHQF\� DURXQG�
WZR� DUHDV� LQ� SDUWLFXODU�� WKH� YDOXDWLRQ� RI� WKH� RXWFRPHV� DQG� WKH� SDWKZD\� WR� XSWDNH� RI�
UHVHDUFK�� 5HVHDUFK� XVHUV� DUH� XVXDOO\� JRYHUQPHQW� DJHQFLHV� DQG� EXVLQHVVHV�� EXW� DOVR�
LQFOXGH� QRQ�JRYHUQPHQWDO� RUJDQLVDWLRQV�� FRPPXQLW\� JURXSV�� DQG� RWKHU� UHVHDUFKHUV��



)567¶V�DVVHVVPHQW�FULWHULD�IRU�UHVHDUFK�SURSRVDOV�WKDW�UDQJH�IURP�¼��������WR�XSZDUGV�
RI�¼���PLOOLRQ�DUH�LOOXVWUDWHG�LQ�)LJXUH�����
9DOXDWLRQ� RI� RXWFRPHV� WDNHV� D� SUDJPDWLF� DSSURDFK� E\� SRLQWLQJ� WR� HVWDEOLVKHG� QDWLRQDO�
VWUDWHJLHV� RU� WKRVH� RI� VHFWRU� JURXSV� �H�J�� GDLU\� VHFWRU�� WKDW� KDYH� EHHQ� HQGRUVHG� E\�
JRYHUQPHQW��9DOXDWLRQ�PD\� DOVR� LQFOXGH� HVWLPDWHV� RI� WKH� HFRQRPLF� YDOXH� RI� RXWFRPHV�
�H�J�� JUHHQKRXVH� JDV� UHVHDUFK� UHGXFLQJ� HFRQRPLF� OLDELOLW\� XQGHU� WKH� .\RWR� 3URWRFRO���
'HPRQVWUDWLQJ� WKH� DFKLHYHPHQW� RI� YDOXH� PD\� EH� SUREOHPDWLF� ZKHQ�� DV� LV� FRPPRQ��
EHQHILWV�DUH�REWDLQHG�DIWHU�WKH�SURMHFW�IXQGLQJ�KDV�ILQLVKHG��%XW�LW�LV�SRVVLEOH�WR�VKRZ�WKDW�
UHVHDUFK� KDV� LQIOXHQFHG� SROLF\� DQG� DFWLRQ� LQ� OLQH� ZLWK� WKH� LQWHQWLRQV� RI� WKH� UHVHDUFK�
SURSRVDO��
7KH�SDWKZD\� WR�XSWDNH�RI� UHVHDUFK�VWDUWV� DW� WKH�FRQFHSWLRQ�RI� WKH� UHVHDUFK�SURJUDPPH��
(YLGHQFH� LV� H[SHFWHG� E\� WKH� IXQGLQJ� DJHQF\� RI� HQJDJHPHQW� EHWZHHQ� UHVHDUFKHUV� DQG�
UHVHDUFK�XVHUV�WKURXJK�WKH�JHVWDWLRQ�RI�WKH�SURMHFW�SURSRVDO��DQG�WKLV�HQJDJHPHQW�PD\�EH�
DXGLWHG� E\� WKH� DJHQF\� ZKHQ� DVVHVVLQJ� WKH� SURSRVDO�� (QJDJHPHQW� GXULQJ� WKH� UHVHDUFK�
SURMHFW�LV�WKH�VXEMHFW�RI�FRQWUDFWXDO�DJUHHPHQWV�ZLWK�WKH�IXQGLQJ�DJHQF\��5HVHDUFKHUV�DUH�
ERXQG� E\� FRQWUDFW� WR� GHOLYHU� ZRUNVKRSV�� WUDLQLQJ� SURJUDPPHV�� SXEOLFDWLRQV��
VHFRQGPHQWV��HWF��WR�DFKLHYH�UHVHDUFK�XSWDNH��5HVHDUFK�XVHUV�PD\�EH�ERXQG�E\�WKH�VDPH�
FRQWUDFW� RU� D� GHULYDWLYH�� WR� IXOILO� WKHLU� UROH� LQ� WKH� SDWKZD\� WR� XSWDNH�� 5HVHDUFK�
SURJUDPPHV� WKHUHIRUH� EULQJ� WRJHWKHU� QRW� RQO\� GLIIHUHQW� GLVFLSOLQHV�� EXW� DOVR� GLIIHUHQW�
UHVHDUFK� XVHUV�� ZKR� PD\� FR�IXQG� FRPSRQHQWV� LQ� SDUDOOHO�� WR� DFKLHYH� LQWHUPHGLDWH� DQG�
WDUJHW�RXWFRPHV�RI�EHQHILW�WR�1HZ�=HDODQG��)LJXUH�����
5HVHDUFK� LV� D�SDUWQHUVKLS� WKDW� LV� EHVW� IXOILOOHG�ZKHQ� WKH� WHDP� LQFOXGHV�ERWK� UHVHDUFKHUV�
DQG�UHVHDUFK�XVHUV��VXSSRUWHG�E\�SHRSOH�ZLWK�D�UDQJH�RI�DGGLWLRQDO�VNLOOV��)LJXUH���VKRZV�
WKH�VWDJHV� LQ�D�FRQFHSWXDO�UHVHDUFK�F\FOH� WRJHWKHU�ZLWK� WKH�VNLOOV�QHHGHG�WR�HQKDQFH� WKH�
YDOXH�RI�WKH�UHVHDUFK�DW�HDFK�VWDJH��%H\RQG�WKH�HVVHQWLDO�VNLOOV�LQ�VFLHQFH�DQG�LQ�UHVHDUFK�
PDQDJHPHQW�� VNLOOV� DUH� QHHGHG� LQ� WUDQVODWLRQ� �ERWK� ZD\V� EHWZHHQ� WKH� ODQJXDJHV� RI�
VFLHQFH�DQG�XVHUV��H�J��SROLF\�PDNHUV��DQG�IXQGHUV���LQ�GHFLVLRQ�PDNLQJ��ZKHQ�WR�LQFUHDVH�
RU� GHFUHDVH� UHVHDUFK� IXQGLQJ�� RU� WDNH� D� GLIIHUHQW� DSSURDFK��� LQ�SODQQLQJ� IRU� WKH� ORQJHU�
WHUP� LPSOHPHQWDWLRQ� RI� UHVHDUFK� ILQGLQJV� DQG� WRROV� EH\RQG� WKH� IXQGLQJ� OLIHF\FOH�� LQ�
H[WHQVLRQ� RU� DPSOLILFDWLRQ� RI� UHVHDUFK� IURP� FDVH� VWXGLHV� WR� WKH� PDLQVWUHDP�� DQG� LQ�
OLVWHQLQJ��HYDOXDWLRQ�DQG�FROODERUDWLYH� OHDUQLQJ�DERXW� WKH� LPSDFWV�RI� WKH� UHVHDUFK� LQ� LWV�
VRFLDO�FRQWH[W��IURP�ZKLFK�PD\�VSULQJ�WKH�QHZ�LGHDV�WKDW�VWDUW�WKH�F\FOH�DJDLQ���
:KDW�DUH�SULRULWLHV�IRU�LQYHVWPHQW�LQ�VXVWDLQDEOH�GHYHORSPHQW�UHVHDUFK"�

7KH�EUHDGWK�RI� WKH�VXEMHFW�GHILHV�VLPSOH�DQDO\VLV��3ULRULWLHV� IRU�1HZ�=HDODQG�OLNH�RWKHU�
FRXQWULHV� H[WHQG� DFURVV� D� ZLGH� VSHFWUXP� IURP� WKRVH� GHHSO\� VRFLR�HFRQRPLF� WR� WKRVH�
GHHSO\� FXOWXUDO� DQG� HQYLURQPHQWDO�� ZLWK� DOO� GLPHQVLRQV� UHSUHVHQWHG� LQ� PRVW� SULRULWLHV��



)LJXUH���GHSLFWV�D�YLHZ�RI�KRZ�ZDWHU�LVVXHV�RYHUODS�QHVWHG�HFRQRPLF��VRFLDO��FXOWXUDO�DQG�
HQYLURQPHQWDO� GLPHQVLRQV�� )RU� H[DPSOH�� LVVXHV� RI� ZDWHU� FRQVXPSWLRQ� DQG� DOORFDWLRQ�
WRXFK� RQ� DOO� IRXU� GLPHQVLRQV�� DQG�0DXUL� �WKH�0 RUL� WHUP� VLJQLILHG� E\� KHDOWK� DQG� OLIH�
IRUFH��FRQQHFWV�WKH�HQYLURQPHQWDO�DQG�FXOWXUDO�GLPHQVLRQV��7KLV�DSSURDFK�KHOSV�WR�EUHDN�
GRZQ� WKH� VLORV� LQ� RXU� WKLQNLQJ�� (FRQRPLF� GHYHORSPHQW��0 RUL� DIIDLUV�� FOLPDWH� FKDQJH��
DQG�ZDWHU�DUH�SURPLQHQW�LQ�WKH�SUHVHQW�1HZ�=HDODQG�JRYHUQPHQW¶V�DJHQGD��DQG�DOO�UHODWH�
WR� WKH� FRPSOH[� FKDOOHQJH�RI� DFKLHYLQJ�GHYHORSPHQW� WKDW� VXVWDLQV� DQG�JURZV� WKH� VRFLDO��
HQYLURQPHQWDO�DQG�FXOWXUDO�UHVRXUFHV�RQ�ZKLFK�LW�GHSHQGV��
,Q�D�WLPH�RI�JUHDW�XQFHUWDLQW\�DERXW�WKH�IXWXUH�JRYHUQDQFH�IRU�VXVWDLQDEOH�GHYHORSPHQW�LV�
D� SDUWLFXODUO\� UHOHYDQW� WKHPH�� *RYHUQDQFH�� UDWKHU� OLNH� VXVWDLQDELOLW\�� LV� D� WHUP� ZLWK�
PXOWLSOH�PHDQLQJV��,Q�WKH�FRQWH[W�RI�WKLV�SDSHU�WKH�KDOOPDUNV�RI�JRYHUQDQFH�DUH�WKRVH�RI�
HIIHFWLYH� %RDUGV� RI� 'LUHFWRUV�� DWWHQWLRQ� WR� YLVLRQ� DQG� ORQJHU�WHUP� VWUDWHJ\�� ULVN� DQG�
RSSRUWXQLW\�� UHODWLRQVKLSV� ZLWK� VWDNHKROGHUV�� JRDO�VHWWLQJ�� DQG� RYHUVHHLQJ� SUXGHQFH� LQ�
PDQDJHPHQW��*RYHUQDQFH�KHUH�UHODWHV�WR�ERWK�EXVLQHVV�DQG�JRYHUQPHQW��
/HW�XV�H[SORUH�D�UHVHDUFK�DJHQGD�RQ�JRYHUQDQFH�IRU�VXVWDLQDEOH�GHYHORSPHQW��ZLWK�IRXU�
H[DPSOHV�SURYLGLQJ�D�1HZ�=HDODQG�SHUVSHFWLYH��

•� )XWXULQJ�IRU�DJLOH�RUJDQLVDWLRQV�
•� 5HVLOLHQFH�DQG�DGDSWLYH�FDSDFLW\�LQ�FRPPXQLWLHV�
•� 3RVW�UHJXODWRU\�JRYHUQDQFH�IRU�FRQVWUDLQHG�QDWXUDO�UHVRXUFHV�
•� *RYHUQDQFH�PRGHOV�IURP�LQGLJHQRXV�FRPPXQLWLHV�

�
��� )XWXULQJ�IRU�DJLOH�RUJDQLVDWLRQV�

&KDQJH� LV� VSHHGLQJ� XS�� LQFUHDVLQJ� WKH� SUHVVXUHV� RQ� FHQWUDO� DQG� ORFDO� JRYHUQPHQW� WR�
SURYLGH� µDJLOH¶� UHVSRQVHV� WR� LQFUHDVLQJO\� µZLFNHG¶� SUREOHPV��� 7KHVH� DUH� PXOWL�
GLPHQVLRQDO��ZLWK�PHVV\�VROXWLRQV��LQ�ZKLFK�XQFHUWDLQW\�DQG�ULVNV�DUH�W\SLFDOO\�KLJK��DQG�
RIWHQ� WKHUH� LV� QR� ³ULJKW´� DQVZHU��� <HW� DJLOH� UHVSRQVHV� DUH� UHTXLUHG� ZKHQ� LQYHVWLQJ�
VWUDWHJLFDOO\� LQ� LQIUDVWUXFWXUH��EXVLQHVV��DQG�KXPDQ�FDSLWDO�DJDLQVW�D�JOREDO�EDFNGURS�RI�
VLJQLILFDQW�DQG�XQFHUWDLQ�SROLWLFDO��HFRQRPLF��VRFLDO�DQG�HQYLURQPHQWDO�FKDQJH���
7KH� LQLWLDO� UHVHDUFK� TXHVWLRQ� LV� KRZ� WR� DGDSW� DQG� FRPELQH� WKUHH� FRPPRQ� IXWXULQJ�
DSSURDFKHV� RI� JOREDO� VFHQDULRV� �H�J�� ,3&&��� FRPPXQLW\� YLVLRQLQJ�� DQG� 1HZ� =HDODQG�
VFHQDULRV��IRU�D�ZLGH�XVHU�FRPPXQLW\�LQ�1HZ�=HDODQG�DQG�VR�LPSURYH�WKH�HIIHFWLYHQHVV�
RI�VWUDWHJLF�SODQQLQJ�IRU�DJLOH�UHVSRQVHV��



,3&&� DQG� RWKHU� JOREDO� FOLPDWH� VFHQDULRV� KDYH� EHHQ� DGDSWHG� WR� SURYLGH� EURDG�EUXVK�
LQIRUPDWLRQ� DERXW� OLNHO\� FOLPDWH� FKDQJHV� ZLWKLQ� 1HZ� =HDODQG¶V� PDMRU� UHJLRQV���� %XW�
EXVLQHVVHV� DQG� JRYHUQPHQW� VWLOO� ODFN� WKH� FDSDFLW\� WR� LGHQWLI\� ULVNV� DQG�RSSRUWXQLWLHV� WR�
VSHFLILF�RUJDQLVDWLRQV�RU�FRPPXQLWLHV��/RFDO�JRYHUQPHQW�OHJLVODWLRQ�KDV�SURGXFHG�/RQJ�
WHUP� &RXQFLO� &RPPXQLW\� 3ODQV���� EXW� WRROV� DUH� RQO\� QRZ� LQ� GHYHORSPHQW� WR� JLYH�
&RXQFLOV�DQG�FRPPXQLWLHV�WKH�FDSDFLW\�WR�PRGHO�WKH�LPSOLFDWLRQV�RI�DOWHUQDWLYH�SROLFLHV�
IRU� LQWHJUDWHG� HQYLURQPHQWDO�� VRFLDO� DQG� HFRQRPLF� RXWFRPHV�� 2QH� H[DPSOH� LQ� 1HZ�
=HDODQG� LV� WKH� &UHDWLQJ� )XWXUHV� SURJUDPPH��� ZKLFK� EXLOGV� RQ� WHFKQRORJ\� VRXUFHG� LQ�
(XURSH���
$Q�H[DPSOH�RI�QDWLRQDO�IXWXULQJ�LV�)RXU�6FHQDULRV�IRU�1HZ�=HDODQG����7KH�IRXU�VFHQDULRV�
�QDPHG�1HZ�)URQWLHUV��)UXLWV�IRU�WKH�)HZ��,QGHSHQGHQW�$RWHDURD��DQG�/LYLQJ�RQ�1XPEHU�
��:LUH��RFFXS\�D�PDWUL[�ZLWK�D[HV�RI� LGHQWLW\� �LQGLYLGXDOLW\�±�FRKHVLRQ���DQG�UHVRXUFHV�
�SOHQWLIXO�±�KLJKO\�FRQVWUDLQHG���)LJXUH�����7KH\�JLYH�D�ULFK�VHQVH�RI�KRZ�OLIH�FRXOG�GLIIHU�
LQ� WKH� IXWXUH�� DW�ZRUN�� DW�KRPH�� LQ�SROLWLFV� DQG� LQ�EXVLQHVV��:LWK�ZKRP�ZLOO�ZH� WUDGH"�
:KDW�VSRUWV�ZLOO�ZH�SOD\"�+RZ�ZLOO�ZH�HGXFDWH�SHRSOH"�$QG�ZKDW�ZLOO�DOO�WKLV�PHDQ�LQ�
WHUPV� RI� VXVWDLQDEOH� GHYHORSPHQW"�6LQFH� WKHVH� VFHQDULRV� DQG� D� IXWXUHV� ³JDPH´�GHULYHG�
IURP� WKHP� ZHUH� GHYHORSHG�� ��� RUJDQLVDWLRQV� LQ� FHQWUDO� DQG� ORFDO� JRYHUQPHQW� DQG� WKH�
SULYDWH� VHFWRU� KDYH�EHHQ� HQDEOHG� WR� WDNH� WKH� ORQJ�YLHZ�DQG� H[SORUH� IXWXUHV� WKLQNLQJ� LQ�
SDUDOOHO�ZLWK�VWUDWHJ\�H[HUFLVHV���
,Q� VSLWH� RI� WKRVH� LQLWLDWLYHV�� FRQWHPSRUDU\� IXWXULQJ� ULVNV� EHLQJ� D� VHSDUDWH� H[HUFLVH�� QRW�
PDLQVWUHDPHG� LQ� VWUDWHJLF�SODQQLQJ�RU�FRPPXQLW\�GHEDWH�� ,Q�D� VHULHV�RI�ZRUNVKRSV�DQG�
LQWHUYLHZV�RQ� UHVHDUFK�GLUHFWLRQV� LQ���������� D� FRQVLVWHQW�PHVVDJH� IURP� UHVHDUFK�XVHUV�
ZDV� WKH� QHHG� WR� DGGUHVV� 1HZ� =HDODQG¶V� ODFN� RI� FDSDFLW\� LQ� WUDQVODWLQJ� IXWXUHV� LQWR�
VWUDWHJ\��:H� LGHQWLILHG� WKUHH� RSSRUWXQLWLHV�� ILUVW�� WR� LPSURYH� DOLJQPHQW� EHWZHHQ� IXWXUH�
VFHQDULRV� DQG� JRYHUQPHQW� SROLFLHV� VXFK� DV� UHJLRQDO� GHYHORSPHQW� IRUP�� WUDQVSRUW��
LQIUDVWUXFWXUH� SURYLVLRQ�� DQG� QDWXUDO� UHVRXUFH� JRYHUQDQFH�� VHFRQG�� WR� DOLJQ� JOREDO�
HFRQRPLF�DQG�VRFLDO�WUHQGV�ZLWK�SROLFLHV�IRU� ODERXU�DQG�KXPDQ�GHYHORSPHQW��DQG�WKLUG��
WKH� XVH� RI� IXWXUHV� E\� EXVLQHVVHV� LQ� UH�PRGHOOLQJ� WR� DGGUHVV� HQYLURQPHQWDO� DQG� VRFLDO�
RSSRUWXQLWLHV��HVSHFLDOO\�DV�RUJDQLVDWLRQV�RULHQW�WKHPVHOYHV�LQWR�D�QHZ�ZRUOG�RUGHU�SRVW�
UHFHVVLRQ���
7ZR� LQLWLDWLYHV� KDYH� WKH� SRWHQWLDO� WR� VXSSRUW� WKH� FDSDFLW\� IRU� VXFK� DOLJQPHQWV� EHWZHHQ�
IXWXUHV�DQG�VWUDWHJ\��)LUVW�LV�WR�FUHDWH�D�VKDUHG�XQGHUVWDQGLQJ�DQG�UHVRXUFH�EDVH�RI�IXWXUH�
VFHQDULRV� UHOHYDQW� WR� 1HZ� =HDODQG�� 7KLV� KDV� WKH� SRWHQWLDO� WR� LPSURYH� WKH� TXDOLW\� RI�
VWUDWHJLF�SODQQLQJ�� UHGXFH� WKH� LQHYLWDEOH�GXSOLFDWLRQ�RI�HIIRUW�EHWZHHQ�DJHQFLHV�QHHGLQJ�
VXFK� NQRZOHGJH�� DQG� VXSSRUW� WKRVH� ZLWK� LQDGHTXDWH� UHVRXUFHV� RU� FDSDFLW\� IRU� GRLQJ�
HIIHFWLYH�IXWXULQJ��$�GHOLYHUDEOH�LQ�WKH�SDWKZD\�WR�XSWDNH�LV�WR�SXW�OHDGLQJ�LQWHUQDWLRQDO�
UHVRXUFHV�RQ�IXWXUH�SUHVVXUHV�DQG�RSSRUWXQLWLHV�³RQ�HYHU\�GHVN´�LQ�JRYHUQPHQW��DQG�RWKHU�
VHFWRUV��� LQFOXGLQJ� QHZ� PHWKRGV� RI� HQJDJLQJ� FLWL]HQV� LQ� RQJRLQJ� GHEDWH� DERXW� IXWXUH�



VFHQDULRV� XVLQJ� :HE���� DQG� ���� WHFKQRORJLHV�� DV� KDV� EHHQ� VWDUWHG� E\� WKH� (XURSHDQ�
&RPPLVVLRQ�����
7KH� VHFRQG� LQLWLDWLYH� LV� WR� FUHDWH� D� 9LUWXDO� )XWXUHV� /DERUDWRU\� LQ� ZKLFK� JRYHUQPHQW��
EXVLQHVV�DQG�RWKHU�RUJDQLVDWLRQV�FDQ�H[SORUH�VWUDWHJLF�RSWLRQV�XVLQJ�UHOHYDQW�VFLHQFH�DQG�
UHVHDUFK�WRROV�LQ�D�³VDIH´�VSDFH��7KH�DLP�ZLWK�WKLV�LQLWLDWLYH�LV�WR�RYHUFRPH�WKH�EDUULHUV�WR�
DFFHVVLQJ�DQG�XVLQJ� UHVHDUFK�DQG�VFLHQFH� WKDW�KDYH�EHHQ�HQFRXQWHUHG�E\�SROLF\�PDNHUV�
DQG�EXVLQHVVHV��%DUULHUV�LQFOXGH�VFLHQFH�EHLQJ�QDUURZ�DQG�GHHS��DQG�LQ�VLORV�UDWKHU�WKDQ�
EURDG� DQG� LQWHJUDWHG� LQ� D�ZD\� WKDW� UHIOHFWV� WKH� UHDOLWLHV� RI� SROLF\�PDNLQJ� DQG� EXVLQHVV�
VWUDWHJ\�� $Q� HIIHFWLYH� 9LUWXDO� )XWXUHV� /DERUDWRU\� ZRXOG� PDNH� WRROV� DQG� H[SHUWLVH�
DYDLODEOH�LQ�D�MRLQHG�XS�ZD\��DOORZLQJ�³H[SHULPHQWV´�WKDW�H[SORUH�DOWHUQDWLYH�IXWXUHV�DQG�
LQQRYDWLRQV��ZLWKRXW�SXWWLQJ�FRPPXQLWLHV��HFRQRPLHV�DQG�HQYLURQPHQWV�DW�ULVN��

��� 5HVLOLHQFH�DQG�DGDSWLYH�FDSDFLW\�LQ�FRPPXQLWLHV�

+LVWRULFDOO\��WKH�ORQJ�WHUP�VXFFHVV�RI�FLWLHV�DQG�FRPPXQLWLHV�KDV�EHHQ�IRXQGHG�RQ�DELOLW\�
WR�SUHYHQW�RU�ZLWKVWDQG�VKRFNV��VXFK�DV�UHVRXUFH�VFDUFLW\�DQG�QDWXUDO�GLVDVWHUV��DQG�DGDSW�
DQG� FDSLWDOL]H� RQ� ODUJH�VFDOH� FKDQJH�� VXFK� DV� WHFKQRORJLFDO� DGYDQFHV� DQG� VLJQLILFDQW�
GHPRJUDSKLF� VKLIWV��7RGD\��1HZ�=HDODQG� FLWLHV� DQG� FRPPXQLWLHV� IDFH� WKH� FKDOOHQJH� RI�
PDMRU� FKDQJH�� ZLWK� LQFUHDVLQJ� XQFHUWDLQW\� RI� KRZ� IRUFHV� VXFK� DV� HFRQRPLF� UHFHVVLRQ��
FOLPDWH� FKDQJH�� JOREDO� HQHUJ\� VKRUWDJHV�� DQG� DQ� DJLQJ�� PRUH� HWKQLFDOO\� GLYHUVH�
SRSXODWLRQ�ZLOO�LQWHUDFW�DQG�LPSDFW�RXU�OLYHV����&RPSRXQGLQJ�WKLV�LV�WKH�PRGHUQ�ZRUOG¶V�
FRQQHFWHGQHVV��D�GLVUXSWLRQ�LQ�RQH�SDUW�RI�WKH�ZRUOG��WR�ILQDQFLDO�PDUNHWV�RU�RLO�VXSSOLHV�
IRU�LQVWDQFH��FDQ�UDSLGO\�LPSDFW�FLWLHV�DQG�FRPPXQLWLHV�JOREDOO\���
5HVLOLHQFH�DQG�DGDSWLYH�FDSDFLW\�UHIHU�WR�WKH�DELOLW\�WR�ZLWKVWDQG�GLVUXSWLRQV�DQG�RU�DGDSW�
WR�ODUJH�VFDOH�FKDQJH�ZLWK�PLQLPXP�ORVV�RI�IXQFWLRQ��7KH�FRQFHSW�FDQ�LQFOXGH�VWUXFWXUDO�
DGMXVWPHQW�RU�VWUXFWXUDO�FKDQJH��LQ�WKH�HYHQW�RI�VXEVWDQWLYH�V\VWHP�EUHDNGRZQ��5HVLOLHQFH�
DQG� DGDSWLYH� FDSDFLW\� LV� GHWHUPLQHG� E\� D� FRPELQDWLRQ� RI� IDFWRUV� LQFOXGLQJ� QDWXUDO� DQG�
SK\VLFDO� UHVRXUFHV�� FKDUDFWHU� RI� LQIUDVWUXFWXUH�� KXPDQ� DQG� VRFLDO� FDSLWDO�� FROOHFWLYH�
OHDUQLQJ�DELOLW\��DQG�JRYHUQDQFH�IUDPHZRUNV��
/DFN� RI� UHVLOLHQFH� DQG� DGDSWLYH� FDSDFLW\� WR� GLVUXSWLRQV� DQG� UDSLG� FKDQJH� FDQ� LQFOXGH�
PDMRU� MRE� ORVVHV��GHWHULRUDWLRQ�RI�QDWXUDO� UHVRXUFHV��FDSLWDO� ORVVHV� IURP�REVROHVFHQFH� LQ�
EXLOGLQJV�� URDGV�� DQG� SODQW�� WKH� EUHDNGRZQ� RI� FULWLFDO� LQIUDVWUXFWXUH� V\VWHPV�� VRFLDO�
GLVORFDWLRQ��DQG�ORVVHV�LQ�SHUVRQDO�DQG�FXOWXUDO�LGHQWLW\��7KH�DLP�RI�UHVHDUFK�LV� WR�VKRZ�
KRZ�VXFK�FRVWV�FDQ�EH�UHSODFHG�ZLWK�QHW�EHQHILWV�IURP��IRU�H[DPSOH��GHVLJQLQJ�DGDSWDEOH�
LQIUDVWUXFWXUH� DQG� IOH[LEOH� EXLOGLQJ� V\VWHPV�� SRVLWLRQLQJ� FRPPXQLWLHV� WR� JDLQ� IURP�
HPHUJLQJ�HFRQRPLF�VHFWRUV��DQG�VWUHQJWKHQLQJ�FRPPXQLW\�DQG�EXVLQHVV�FRPSHWLWLYHQHVV�
ZLWK�D�FXOWXUH�RI�SUHSDUHGQHVV�DQG�HQYLURQPHQWDO�OHDGHUVKLS��



,Q�RUGHU�WR�EXLOG�UHVLOLHQFH�DQG�DGDSWLYH�FDSDFLW\��ZH�QHHG�WR�XQGHUVWDQG�ZKDW�IDFWRUV�DQG�
SURFHVVHV�PDNH�VRPH�VHWWOHPHQWV�YXOQHUDEOH�WR�GLVUXSWLRQV�DQG�UDSLG�FKDQJH�ZKLOH�RWKHUV�
FDQ�DGDSW�������7KH�GHVLUHG�QDWLRQDO�RXWFRPH�LV�WR�HQDEOH�ORFDO�DQG�FHQWUDO�JRYHUQPHQW�WR�
EXLOG� WKLV� FDSDFLW\�� PRYLQJ� EH\RQG� WKH� FXUUHQW� IRFXV� RQ� FULVLV� HYHQWV� DQG� GLVDVWHU�
PDQDJHPHQW�� $� IUDPHZRUN�� LQGLFDWRUV� DQG� FRPPXQLW\� SODQQLQJ� WRRONLW� DUH� QHHGHG� WR�
HQDEOH� 1HZ� =HDODQG� FLW\� PDQDJHUV� DQG� FHQWUDO� JRYHUQPHQW� DJHQFLHV� WR� ZRUN� ZLWK�
FRPPXQLWLHV�DQG�JDLQ�WKHLU�PDQGDWH�LQ�LPSOHPHQWLQJ�SURDFWLYH�PDQDJHPHQW�UHVSRQVHV�WR�
XQFHUWDLQ�IXWXUHV���
/RFDO�FRXQFLOV�ZLOO�PDNH�XVH�RI�DQ�DGDSWLYH�FRPPXQLWLHV�SODQQLQJ�WRRONLW�LQ�SUHSDUDWLRQ�
RI� WKH������/RQJ�WHUP�&RXQFLO�&RPPXQLW\�3ODQV���� DQG� LQ� VWUXFWXUH�DQG� LQIUDVWUXFWXUH�
SODQV��ZKLFK�DGGUHVV�LPSDFWV�RQ�IXWXUH�JHQHUDWLRQV��6SLOO�RYHU�EHQHILWV�DUH�DQWLFLSDWHG�LQ�
FRPPXQLWLHV� DGRSWLQJ� QHZ� HFRQRPLF� DFWLYLWLHV� DQG� FUHDWLQJ� QHZ� MREV� ±� ZLWK� JUHDWHU�
GLYHUVLW\�EHLQJ�DQ�DGDSWLYH�UHVSRQVH�WR�XQFHUWDLQ�IXWXUHV��

��� 3RVW�UHJXODWRU\�JRYHUQDQFH�RI�FRQVWUDLQHG�QDWXUDO�UHVRXUFHV�
6XVWDLQDEOH�XVH�RI�QDWXUDO� UHVRXUFHV� LV� WKH� IRXQGDWLRQ�IRU�SULPDU\� LQGXVWULHV� WKDW�SOD\�D�
PDMRU�UROH�LQ�1HZ�=HDODQG¶V�QDWLRQDO�DQG�UHJLRQDO�HFRQRPLHV��'DLU\�DQG�PHDW�SURGXFWV�
DORQH� DFFRXQW� IRU� ���� �1=������ ELOOLRQ�� RI� H[SRUW� LQFRPH�� +\GURHOHFWULFLW\� SURYLGHV�
RYHU� ���� RI� 1HZ� =HDODQG¶V� HOHFWULFLW\�� ZKLOH� RWKHU� UHQHZDEOH� HQHUJ\� UHVRXUFHV� DUH�
LQFUHDVLQJO\�LPSRUWDQW��(TXDOO\��1HZ�=HDODQG¶V�XQLTXH�DQG�VSHFWDFXODU�HQYLURQPHQW�LV�D�
SULPDU\�GUDZ�FDUG�IRU�LQWHUQDWLRQDO�WRXULVP��ZKLFK�DFFRXQWV�IRU��������1=�����ELOOLRQ��
RI�H[SRUWV��7KH�VXFFHVV�RI�WKHVH�DQG�RWKHU�LQGXVWULHV�GHSHQGV�LQ�ODUJH�SDUW�RQ�WKHLU�DFFHVV�
WR��DQG�XVH�RI��KLJK�TXDOLW\�QDWXUDO�UHVRXUFHV�WKDW�DUH�EHFRPLQJ�LQFUHDVLQJO\�VFDUFH���
$SDUW� IURP� WKH� HFRQRPLF� YDOXH� RI� QDWXUDO� UHVRXUFHV�� LQWHJULW\� RI� QDWXUDO� V\VWHPV� LV� RI�
LQFUHDVLQJ�FRQFHUQ�WR�1HZ�=HDODQGHUV��(FRQRPLF�DQG�RWKHU�UHVRXUFH�XVHV�DQG�YDOXHV�DUH�
LQFUHDVLQJO\� FRPLQJ� LQWR� FRQIOLFW�� FUHDWLQJ� GLIILFXOW� SUREOHPV� RI� QDWXUDO� UHVRXUFH�
JRYHUQDQFH�� &RQIOLFWV� RYHU� ZDWHU� DOORFDWLRQ� DUH� LQFUHDVLQJ�� DV� DUH� SUREOHPV� RI� ZDWHU�
SROOXWLRQ��'HYHORSPHQW�RI�DOWHUQDWLYH�HQHUJ\�UHVRXUFHV�LV�RIWHQ�FRQWHQWLRXV��DV�DUH�PDQ\�
FRDVWDO�GHYHORSPHQWV���
,Q� WKHVH�DQG�PDQ\�RWKHU�FDVHV�� WKHUH�DUH� LPSRUWDQW�DQG�FRQWHVWHG� LVVXHV�DURXQG�ZKDW� LV�
SK\VLFDOO\��OHJDOO\��HFRQRPLFDOO\��DQG�VRFLDOO\�IHDVLEOH��DQG�WKHQ�ZKDW�LV�GHVLUDEOH��LQ�WKH�
PDQDJHPHQW� RI� FRPPRQ� UHVRXUFHV��)XUWKHUPRUH�XQGHU� UHVRXUFH�PDQDJHPHQW� DQG� ORFDO�
JRYHUQPHQW� OHJLVODWLRQ�� ORFDO� DXWKRULWLHV� KDYH� D� UHVSRQVLELOLW\� WR� UHFRJQLVH� WKH�
LQFRUSRUDWLRQ�RI�0 RUL�SHUVSHFWLYHV�LQ�SODQQLQJ�DQG�GHFLVLRQ�PDNLQJ��EXW�RIWHQ�VWUXJJOH�
ZLWK�KRZ�WR�LPSOHPHQW�WKLV�HIIHFWLYHO\���
6XFFHVVIXO� QDWXUDO� UHVRXUFH� JRYHUQDQFH� FDQ� RQO\� EH� DFKLHYHG� WKURXJK� LQWHJUDWLRQ� RI�
VRFLDO�� HQYLURQPHQWDO�� HFRQRPLF� DQG� FXOWXUDO� GLPHQVLRQV�� 3UHVHQW� GHFLVLRQ�PDNLQJ�



W\SLFDOO\� PRYHV� IURP� DQ� LPSHUIHFW� UHJXODWRU\� HQYLURQPHQW� WR� D� FRPEDWLYH� OHJDO�
HQYLURQPHQW� LQ� WKH�&RXUWV��$WWHQWLRQ� LV� EHFRPLQJ� IRFXVHG�RQ� WKH�RSSRUWXQLW\� IRU� SRVW�
UHJXODWRU\�DSSURDFKHV�WKDW�LQFRUSRUDWH�VWDNHKROGHU�FROODERUDWLRQ��FRQVHQVXV�EXLOGLQJ��DQG�
PRUH�LQWHJUDWLYH��LQWHU�GLVFLSOLQDU\�UHVHDUFK����
$�UHVHDUFK�DJHQGD�ZH�DUH�IROORZLQJ�LV�WKH�GHYHORSPHQW�RI�DQ�LQWHJUDWLYH�IUDPHZRUN�IRU�
DQDO\VLV� RI� QDWXUDO� UHVRXUFH� JRYHUQDQFH� SUREOHPV� LQ� WHUPV� RI� HIILFLHQF\�� HIIHFWLYHQHVV��
HTXLW\�� OHJLWLPDF\�DQG�VFDOH����7KH�UHVHDUFK�KDV� WDNHQ�DQ� LQLWLDO� IRFXV�RQ�ZDWHU��EXW� WKH�
IUDPHZRUN� DQG� PHWKRGV� FRXOG� EH� DSSOLFDEOH� WR� QDWXUDO� UHVRXUFH� JRYHUQDQFH� LQ� PDQ\�
VHFWRUV� DQG� UHJLRQV�RI�1HZ�=HDODQG��7KH� UHVHDUFK�GUDZV�RQ� D�ZLGH� UDQJH�RI� VFLHQWLILF�
GLVFLSOLQHV��XVLQJ�ERWK�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�PHWKRGV��
4XDQWLWDWLYH�PRGHOV�DUH�EHLQJ�GHYHORSHG�DW�ERWK�UHJLRQDO�DQG�ORFDO�VFDOHV�WR�FUHDWH�EHWWHU�
XQGHUVWDQGLQJ� RI� WKH� UROH� RI�ZDWHU� LQ� HFRQRPLF� SURGXFWLRQ��$Q� µLQWHJUDWHG� FRPSXWDEOH�
JHQHUDO�HTXLOLEULXP¶�PRGHO�KDV�EHHQ�GHYHORSHG��FDSDEOH�RI�VLPXODWLQJ�WKH�EURDG�HIIHFWV�
RI�DOWHUQDWLYH�SROLFLHV�DQG�DOWHUQDWLYH�VFHQDULRV�IRU�HFRQRPLF�GHYHORSPHQW�DW�WKH�UHJLRQDO�
VFDOH����$Q�µDJHQW�EDVHG�PRGHO¶�ZLOO�DOVR�EH�GHYHORSHG�WR�H[SORUH�VSHFLILF�LVVXHV�LQ�PRUH�
GHWDLO�DW�WKH�VFDOH�RI�PXOWLSOH�FDWFKPHQWV���
4XDOLWDWLYH� DSSURDFKHV� DUH� EHLQJ� XVHG� WR� GHYHORS� D� EHWWHU� XQGHUVWDQGLQJ� RI� GHFLVLRQ�
PDNLQJ� SURFHVVHV� DURXQG� VXVWDLQDEOH� DOORFDWLRQ� DQG� XVH� RI� ZDWHU� UHVRXUFHV�� :H� DUH�
SURGXFLQJ� DQ� LQVWLWXWLRQDO� ODQGVFDSH� PDS� E\� H[DPLQLQJ� WKH� OHJDO� DQG� LQVWLWXWLRQDO�
IUDPHZRUNV�� H[SORULQJ� LQIRUPDO�� RU� µVLOHQW¶�� DFFRXQWV� RI� H[SHULHQFHV� RI� LQWHU�DJHQF\�
GHFLVLRQ�PDNLQJ� SURFHVVHV�� LQFOXGLQJ� DVSHFWV� RI� DXWKRULW\� DQG� LQVWLWXWLRQDO� EDUULHUV� WR�
FUHDWLQJ�QHZ�PHFKDQLVPV�RI�UHJLRQDO�SODQQLQJ��H[DPLQLQJ�PHGLD�UHSUHVHQWDWLRQ�RI�ZDWHU�
LVVXHV��DQG�DQDO\VLQJ�UHOHYDQW�SROLFLHV�IURP�ZLWKLQ�DQG�EH\RQG�1HZ�=HDODQG¶V�VKRUHV����
&ROODERUDWLYH� OHDUQLQJ� WHFKQLTXHV� EXLOG� FDSDELOLW\� LQ� VWDNHKROGHU� HQJDJHPHQW� DQG�
FRQVWUXFWLYH�XVH�RI�VFLHQWLILF�NQRZOHGJH��:KHUH�WKHVH�WHFKQLTXHV�IRFXV�RQ�0 RUL�LVVXHV�
DQG� SHUVSHFWLYHV�� 0 RUL� UHVHDUFKHUV� HVWDEOLVK� DQG� DUWLFXODWH� 0 RUL� SHUVSHFWLYHV� DQG�
NQRZOHGJH� RQ� UHVRXUFH� LVVXHV� DQG� LGHQWLI\� DSSURSULDWH� JRYHUQDQFH�PRGHOV�� 7KLV� RIWHQ�
LQYROYHV� ILQGLQJ� RXW� KRZ� VWDNHKROGHUV� XQGHUVWDQG� DQG� LQWHUSUHW� WKH� µ0 RUL� YRLFH¶�ZLWK�
UHVSHFW� WR� QDWXUDO� UHVRXUFH� JRYHUQDQFH� DQG� UHFRPPHQGLQJ� HTXLWDEOH� 1HZ� =HDODQG�
VROXWLRQV���

��� *RYHUQDQFH�PRGHOV�IURP�LQGLJHQRXV�FXOWXUHV�

7KH�ILUVW�KXPDQV�DUULYHG�LQ�$RWHDURD�1HZ�=HDODQG�IURP�3RO\QHVLD�DERXW�����\HDUV�DJR��
SRSXODWHG�WKH�FRXQWU\��DQG�HYROYHG�D�GLVWLQFW�0 RUL�FXOWXUH�LQH[WULFDEO\�OLQNHG�ZLWK�WKH�
QDWXUDO� DQG� VSLULWXDO� HQYLURQPHQW�� (XURSHDQV� ILUVW� VHWWOHG� LQ�1HZ�=HDODQG� LQ� WKH� HDUO\�
����¶V�� DQG� WKH� 7UHDW\� RI�:DLWDQJL� ZDV� VLJQHG� ZLWK�0 RUL� FKLHIV� LQ� ����� WR� SURYLGH�
0 RUL� ULJKWV� RYHU� WKHLU� ODQGV�� UHVRXUFHV�� DQG� WDRQJD�� +RZHYHU�� XQGHU� (XURSHDQ�



FRORQLVDWLRQ�� DQ� LQWHQVH� SHULRG� RI� 0 RUL� ODQG� DOLHQDWLRQ� DQG� FRQILVFDWLRQ� RI� VWUDWHJLF�
UHVRXUFHV�IROORZHG�XQWLO�DERXW������ZKHQ�0 RUL� ODQG�UHSUHVHQWHG�RQO\����RI�$RWHDURD�
1HZ� =HDODQG�� $� QHZ� HUD� FRPPHQFHG� LQ� ����� LQ� ZKLFK� WKH� &URZQ� �1HZ� =HDODQG�
*RYHUQPHQW��UHFRJQLVHG�WKH�UHVRXUFH�DOLHQDWLRQ�DV�D�VLJQLILFDQW�KLVWRULFDO�JULHYDQFH��DQG�
HQWHUHG�D�SKDVH�RI�GLDORJXH��GLVSXWH�UHVROXWLRQ��DQG�VHWWOHPHQW���
7KH� UHVXOWLQJ� FRPSHQVDWLRQ� WR�0 RUL� WULEHV� IRU� ODQG�DQG�HFRQRPLF� ORVVHV�KDV�SURYLGHG�
PDQ\�ZLWK� WKH� RSSRUWXQLW\� WR� RQFH� DJDLQ� JRYHUQ� VLJQLILFDQW� DVVHWV� DQG� UHVRXUFHV� �H�J���
ODQG��ILVKHULHV��SURSHUW\��DQG�WR�EXLOG�DQ�HFRQRPLF��VRFLDO��DQG�FXOWXUDO�EDVH�RQ�ZKLFK�WR�
GHYHORS�D� VXVWDLQDEOH� IXWXUH� IRU� WKHLU�SHRSOH�� ,QGLJHQRXV�0 RUL�PDNH�XS�DERXW�����RI�
1HZ�=HDODQG¶V�SRSXODWLRQ�RI���PLOOLRQ��ZLWK�DERXW�����RI�DOO�0 RUL�QRZ�OLYLQJ�LQ�XUEDQ�
DUHDV�� 7KH� 0 RUL� FRPPHUFLDO� DVVHW� EDVH� LQ� ���������� ZDV� HVWLPDWHG� WR� EH� ZRUWK�
1=������ELOOLRQ�UHSUHVHQWLQJ������RI�WKH�WRWDO�HFRQRP\��DQ�LQFUHDVH�RI�1=�����ELOOLRQ�RU�
����VLQFH������������RI�0 RUL�FRPPHUFLDO�DVVHWV�DUH�FRQFHQWUDWHG�LQ�SULPDU\�LQGXVWU\�
VXFK�DV� IDUPLQJ�� IRUHVWU\�� ILVKHULHV�� DQG�DJULFXOWXUH��ZKLOH����� LV� LQ� WKH� WHUWLDU\� VHFWRU��
UHSUHVHQWLQJ�JURZLQJ�QXPEHUV�RI�0 RUL�ZKR�DUH�VHOI�HPSOR\HG�DQG�HQWUHSUHQHXUV�����
$� VLJQLILFDQW� TXHVWLRQ� IRU� PDQ\�0 RUL� RUJDQLVDWLRQV� DQG� EXVLQHVVHV� KDV� EHHQ� KRZ� WR�
EDODQFH�DVSLUDWLRQV�IRU�FXOWXUDO�HQULFKPHQW��H�J���UHWDLQLQJ�VWURQJ�HOHPHQWV�RI�WUDGLWLRQDO�
FXOWXUH� VXFK� DV� YDOXHV�� ODQJXDJH� DQG� NQRZOHGJH�� ZLWK� PRUH� PRGHUQ� HOHPHQWV� RI�
DGYDQFHPHQW�� JURZWK�� FRPPHUFH� DQG� HFRQRPLF� GHYHORSPHQW� �+DUPVZRUWK� ������� 2XU�
UHVHDUFK� ZLWK� D� QXPEHU� RI� 0 RUL� EXVLQHVVHV������ KDV� VKRZQ� WKDW� HIIHFWLYH� FRUSRUDWH�
JRYHUQDQFH� LV� D� QHFHVVDU\� SUHFXUVRU� WR� LQWHJUDWLQJ� FXOWXUDO� KHULWDJH� DQG� YDOXHV� LQWR� DQ�
RUJDQLVDWLRQ�� ,W� LV� DOVR� HVVHQWLDO� WR� KDYH� D� UREXVW� RUJDQLVDWLRQDO� SODQQLQJ� DQG� UHSRUWLQJ�
IUDPHZRUN�� LQ� ZKLFK� WR� DUWLFXODWH� JRDOV� DQG� RXWFRPHV�� DQG� LPSOHPHQW�� PHDVXUH� DQG�
UHSRUW�SHUIRUPDQFH��2XU�UHVHDUFK�VHHNV�WR�VXSSRUW�WKDW�GHYHORSPHQW�RI�JRYHUQDQFH��
'XULH������ SRVHG� WKH� EURDG� TXHVWLRQ� ³KRZ� LV� D�0 RUL� EXVLQHVV� GLVWLQJXLVKHG� IURP� DQ\�
RWKHU� EXVLQHVV"´� +H� LGHQWLILHG� WKH� IROORZLQJ� VL[� NH\� RXWFRPHV� WKDW� FRXOG� EH� XVHG� WR�
HYDOXDWH� D� 0 RUL� EXVLQHVV¶V� FRQWULEXWLRQ� WR� 0 RUL� GHYHORSPHQW� DQG� DGYDQFHPHQW��
7 KRQR� �DOLJQV� D� 0 RUL� EXVLQHVV� WR� 0 RUL� DVSLUDWLRQV� WKURXJK� FRPSUHKHQVLYH�
FRQVXOWDWLRQ��� 3 URWX� �WUDQVSDUHQF\� DQG� UHVSRQVLELOLW\� WR� WKH� ZLGHU� FRPPXQLW\���
:KDNDULWHQJD� �EDODQFHG� PRWLYHV�� QRW� MXVW� SURILW�PDNLQJ��� 3DLKHUHWLD� �LQWHJUDWHG� JRDOV��
XVLQJ�HIIHFWLYH�PDQDJHPHQW���3X ZDLWDQJD��EHVW�RXWFRPHV�ZLWKLQ�ZLGHU�VRFLDO��FXOWXUDO��
HQYLURQPHQWDO� DQG� HFRQRPLF�� SHUVSHFWLYHV� DQG� JRDOV��� DQG� .RWDKLWDQJD� �XQLW\� DQG�
DOOLDQFH�WKDW�HQFRXUDJHV�FRRSHUDWLRQ����
7KHVH� HOHPHQWV� GLVWLQJXLVK� HPHUJHQW� 0 RUL� EXVLQHVV�� 7KH\� DOVR� GHILQH� D� JRYHUQDQFH�
IUDPHZRUN�WKDW�KDV�UHOHYDQFH�LQ�D�ZRUOG�VHHNLQJ�D�QHZ�VRFLDO�FRQWUDFW�EHWZHHQ�EXVLQHVV�
DQG�VRFLHW\��7KH\�ORRN�WR�WKH�ORQJ�WHUP�VXVWDLQDEOH�IXWXUH��³0 �W WRX�� ��P �N �XUL� �PXUL�
DNH� QHL� �IRU� XV� DQG� RXU� FKLOGUHQ� DIWHU� XV����� DQG� WKH\� H[SUHVV� WKH� VSLULW� RI� VXVWDLQDEOH�



GHYHORSPHQW�� ³0DQDDNL� :KHQXD�� 0DQDDNL� 7DQJDWD�� +DHUH� ZKDNDPXD´� �&DUH� IRU� WKH�
ODQG�� &DUH� IRU� WKH� SHRSOH�� *R� IRUZDUG� �� :H� DUH� WKH� JXDUGLDQ� RI� RXU� DVVHWV� DQG�
FRPPXQLW\����
&RQFOXVLRQ�

7KH� /DQG� RI� WKH� /RQJ� :KLWH� &ORXG�� $RWHDURD� 1HZ� =HDODQG�� PD\� QRW� \HW� KDYH� WKH�
DQVZHUV�WR�VXVWDLQDEOH�GHYHORSPHQW��GHVSLWH�RXU������SXUH��FOHDQ�JUHHQ�LPDJH��%XW�ZH�
KDYH�D�SUDJPDWLF�DSSURDFK�WR�GHYHORSLQJ�UHVHDUFK�DJHQGDV�LQ�SDUWQHUVKLS�ZLWK�UHVHDUFK�
XVHUV��RXU�FRXQWU\�LV�D�QDWLRQDO�ODERUDWRU\�IRU�VROXWLRQV�RI�UHOHYDQFH�WR�RWKHU�FRXQWULHV��D�
ORQJ�YLHZ�DQG�IXWXUHV�KDYH�WKH�SRWHQWLDO�WR�LQIRUP�RXU�SROLF\�DQG�VWUDWHJ\�DFURVV�VHFWRUV��
ZH�FDQ�OHDUQ�IURP�WKH�HFRQRPLF�FULVLV�WR�FUHDWH�DJLOLW\��UHVLOLHQFH�DQG�DGDSWLYH�FDSDFLW\�
LQ� RXU� RUJDQLVDWLRQV� DQG� FRPPXQLWLHV�� DQG� 0 RUL� YDOXHV� DQG� SUDFWLFHV� DUH� KHOSLQJ�
IDVKLRQ� GLVWLQFWLYH� DSSURDFKHV� WRZDUGV� HTXLWDEOH� VRFLHWDO� JRDOV� IRU� VXVWDLQDEOH�
GHYHORSPHQW�LQ�WKLV�JHQHUDWLRQ�DQG�EH\RQG���
�
5HIHUHQFHV�
�������������������������������������������������
��6HH�ZZZ�ODQGFDUHUHVHDUFK�FR�Q]�� 7KH� ,QVWLWXWH¶V�PLVVLRQ� LV� ³LQQRYDWLYH� VFLHQFH� IRU� D�
VXVWDLQDEOH� IXWXUH´� DQG� LW� IRFXVHV�RQ� DOO� GLPHQVLRQV�RI� VXVWDLQDELOLW\� LQ� UHVSHFW�RI� ODQG�
HQYLURQPHQWV�DQG�WKHLU�ELRWD��
��%DVHG�RQ�WKH�KLJKHU�OHYHUDJH�SRLQWV�������LQ�0HDGRZV�'��������/HYHUDJH�SRLQWV��SODFHV�
WR� LQWHUYHQH� LQ� D� V\VWHP�� 6XVWDLQDELOLW\� ,QVWLWXWH�� +DUWODQG� 9HUPRQW�� $YDLODEOH� DW��
KWWS���ZZZ�VXVWDLQHU�RUJ�SXEV�/HYHUDJHB3RLQWV�SGI��
�
��'HSDUWPHQW�RI�3ULPH�0LQLVWHU�DQG�&DELQHW���������6XVWDLQDEOH�'HYHORSPHQW�IRU�1HZ�
=HDODQG��3URJUDPPH�RI�$FWLRQ��$YDLODEOH�DW���
KWWS���ZZZ�PIH�JRYW�Q]�SXEOLFDWLRQV�VXV�GHY�VXV�GHY�SURJUDPPH�RI�DFWLRQ�MDQ���KWPO�
�
��+HOHQ�&ODUN�LQ�9RLFHV�IRU�6XVWDLQDELOLW\��$YDLODEOH�DW��
KWWS���ZZZ�ODQGFDUHUHVHDUFK�FR�Q]�VXVWDLQDELOLW\�VXVWDLQDELOW\BGHWDLOV�DVS"6XVWDLQDELOLW\B
,' ����
�
��)RU�H[DPSOH��*UHHQ�WHFKQRORJLHV�ZLQ�8.3���ELOOLRQ�LQ�8.�EXGJHW� LQ�1DWXUH����$SULO�
������$YDLODEOH�DW��KWWS���ZZZ�QDWXUH�FRP�QHZV�������������IXOO�QHZV����������KWPO�
�
�� 'LUHFWRUDWH�*HQHUDO� IRU� 5HVHDUFK�� 6RFLR�HFRQRPLF� 6FLHQFHV� DQG� +XPDQLWLHV� ��������
6FLHQWLILF�HYLGHQFH�IRU�SROLF\�PDNLQJ�(85������(1��$YDLODEOH�DW��
KWWS���HF�HXURSD�HX�UHVHDUFK�VRFLDO�VFLHQFHV�SROLF\�SXEOLFDWLRQVBHQ�KWPO�



�������������������������������������������������������������������������������������������������������������������������������������������������
�
�� )RU� DQ� H[DPSOH� RI� WKH� IXQGLQJ� SRUWIROLRV� DQG� GHVFULSWLRQ� RI� DVVHVVPHQW� FULWHULD��
$YDLODEOH�DW��
KWWS���ZZZ�IUVW�JRYW�Q]�ILOHV�5I3���3DUW�������,QIUDVWUXFWXUH���&RPPXQLWLHV���D
QG���(QHUJ\����,&(��SGI�
�
�� 'HPRV� :�-�� 	� 6WDWH� 6HUYLFHV� $XWKRULW\� �������� 7RZDUGV� $JLOH� *RYHUQPHQW�� 6WDWH�
6HUYLFHV�$XWKRULW\��9LFWRULD��$XVWUDOLD��$YDLODEOH�DW��KWWS���VVD�YLF�JRY�DX��
�
��5D\QHU��6�� ��������:LFNHG�3UREOHPV��&OXPV\�6ROXWLRQV��'LDJQRVHV�DQG�3UHVFULSWLRQV�
IRU�(QYLURQPHQWDO�,OOV��$YDLODEOH�DW���
ZZZ�PDUWLQLQVWLWXWH�R[�DF�XN�15�UGRQO\UHV�&�(''�����(�%�����������
�&)�����$$&������-DFN%HDOH/HFWXUH:LFNHGSUREOHPV�SGI�
�
��� 1,:$� �������� 5HJLRQDO� 0RGHOOLQJ� RI� 1HZ� =HDODQG� &OLPDWH�� $YDLODEOH� DW��
KWWS���ZZZ�QLZD�FR�Q]�RXU�VFLHQFH�FOLPDWH�UHVHDUFK�SURMHFWV�DOO�UHJLRQDO�PRGHOOLQJ�RI�
QHZ�]HDODQG�FOLPDWH�
�
��� /RQJ�WHUP�&RXQFLO�&RPPXQLW\�3ODQV� DUH� UHTXLUHG� XQGHU� WKH�/RFDO�*RYHUQPHQW�$FW�
������$Q�H[DPSOH�LV�WKDW�RI�(QYLURQPHQW�:DLNDWR��$YDLODEOH�DW��
KWWS���ZZZ�HZ�JRYW�Q]�SROLF\�DQG�SODQV�/RQJ�7HUP�&RXQFLO�&RPPXQLW\�3ODQ�$QQXDO�
3ODQ�DQG�$QQXDO�5HSRUW��
�
���&UHDWLQJ�)XWXUHV�KWWS���FUHDWLQJIXWXUHV�RUJ�Q]��
�
��������3XUH�&RQMHFWXUH¶��D�SDUWLFLSDWLYH�JDPH�WR�VWLPXODWH�LQWHUHVW�LQ�IXWXUH�GLUHFWLRQV�
IRU� 1HZ� =HDODQG� DQG� WR� DLG� VWUDWHJLF�WKLQNLQJ� DERXW� VXVWDLQDELOLW\�� $YDLODEOH� DW��
KWWS���ZZZ�ODQGFDUHUHVHDUFK�FR�Q]�VHUYLFHV�VXVWDLQDEOHVRF�IXWXUHV�DERXW�DVS��
�
���KWWS���ZZZ�HXURSD�HX�GHEDWHHXURSH�� LV�XVHG�E\� WKH�(XURSHDQ�&RPPLVVLRQ� WR�DFWLYHO\�
OLVWHQ�DQG�HQJDJH�LQ�GLDORJXH�ZLWK�LWV�FLWL]HQV��
�
���$XFNODQG�6XVWDLQDELOLW\�)UDPHZRUN���������2YHUDUFKLQJ�VWUDWHJLF�IUDPHZRUN�IRU�ORFDO�
DQG� FHQWUDO� JRYHUQPHQW� GHFLVLRQ�PDNLQJ� LQ� WKH� $XFNODQG� 5HJLRQ�� $YDLODEOH� DW��
ZZZ�VXVWDLQLQJDXFNODQG�RUJ�Q]�
�
��� 7KH� XUEDQ� UHVLOLHQFH� SURVSHFWXV� &6,52�� $XVWUDOLD�� $UL]RQD� 6WDWH� 8QLYHUVLW\�� 86$��
6WRFNKROP�8QLYHUVLW\��6ZHGHQ�ZZZ�UHVDOOLDQFH�RUJ������SKS�
�
���&LWLHV3OXV��ZZZ�FLWLHVSOXV�FD���
�
��� *XQQLQJKDP�� 1� �������� ,QQRYDWLYH� *RYHUQDQFH� DQG� 5HJXODWRU\� 'HVLJQ�� 0DQDJLQJ�
:DWHU� 5HVRXUFHV�� /DQGFDUH� 5HVHDUFK� &RQWUDFW� 5HSRUW�� /&���������� $YDLODEOH� DW��
KWWS���ZZZ�ODQGFDUHUHVHDUFK�FR�Q]�SXEOLFDWLRQV�UHVHDUFKSXEV�ZDWHUBJXQQLQJKDPB/&���
�����SGI��
�



�������������������������������������������������������������������������������������������������������������������������������������������������
���$GJHU�:�1��%URZQ�.��)DLUEDVV�-��-RUGDQ�$��3DDYROD�-��5RVHQGL�6��6H\IDQJ�*���������
*RYHUQDQFH� IRU� VXVWDLQDELOLW\�� WRZDUGV� D� ³WKLFN´� DQDO\VLV� RI� HQYLURQPHQWDO� GHFLVLRQ�
PDNLQJ��(QYLURQPHQW�DQG�3ODQQLQJ�$�����������������
�
���/HQQR[��-$��'LXNDQRYD��2���������0RGHOOLQJ�UHJLRQDO�JHQHUDO�HTXLOLEULXP�HIIHFWV�DQG�
LUULJDWLRQ�LQ�&DQWHUEXU\��,QWHUQDWLRQDO�&RQIHUHQFH�RQ�3ROLF\�0RGHOOLQJ��(FRPRG��������
%HUOLQ��-XO\������$YDLODEOH�DW��
KWWS���ZZZ�ODQGFDUHUHVHDUFK�FR�Q]�UHVHDUFK�SURJUDPPHBSXEV�DVS"3URMB&ROODEB,' ���
�
���7H�3XQL�. NLUL� �����E���7KH�0 RUL�FRPPHUFLDO�DVVHW�EDVH��:HOOLQJWRQ��1=��7H�3XQL�
. NLUL��
�
��� +DUPVZRUWK��*�5�� ��������*RYHUQDQFH� V\VWHPV� DQG�PHDQV� RI� VFRULQJ� DQG� UHSRUWLQJ�
SHUIRUPDQFH�IRU�0 RUL�EXVLQHVVHV��/DQGFDUH�5HVHDUFK�SDSHU�IRU�0DQD�7DLDR��)RXQGDWLRQ�
IRU�5HVHDUFK�6FLHQFH�	�7HFKQRORJ\������±�������$YDLODEOH�DW��
KWWS���ZZZ�ODQGFDUHUHVHDUFK�FR�Q]�UHVHDUFK�VXVWDLQDEOHVRF�VRFLDO�LQGLJHQRXVBLQGH[�DVS�
�
���+DUPVZRUWK��*�5���7DKL��0����������,QGLJHQRXV�%UDQGLQJ��([DPSOHV�IURP�$RWHDURD�±�
1HZ� =HDODQG�� -XO\� ������� ����� ),%($� ±� )RVWHULQJ� ,QGLJHQRXV� %XVLQHVV� 	�
(QWUHSUHQHXUVKLS�LQ�WKH�$PHULFDV�&RQIHUHQFH��0DQDXV��%UD]LO��$FFHSWHG�$SULO������IRU�
&RQIHUHQFH�3URFHHGLQJV��
�
��� 'XULH�� 0�� �������� 7KH� EXVLQHVV� HWKLF� DQG� 0 RUL� GHYHORSPHQW�� 3DSHU� SUHVHQWHG� DW�
0DXQJD�7D�0DXQJD�2UD�(FRQRPLF�6XPPLW�0DUFK�������+DZHUD��1=��
�
��� 'XULH�� 0�� �������� 1J � NDKXL� SRX�� ODXQFKLQJ� 0 RUL� IXWXUHV�� :HOOLQJWRQ�� +XLD�
3XEOLVKHUV��
�
���1JDL�7DKX���������KWWS���ZZZ�QJDLWDKX�LZL�Q]�$ERXW�1JDL�7DKX��
�
���:DNDWX���������KWWS���ZZZ�ZDNDWX�RUJ�PDLQ�9LVLRQBDQGB9DOXHV��
�



)LJXUH� ��� $VVHVVPHQW� FULWHULD� IRU� SURSRVDOV� XVHG� E\� WKH� 1HZ� =HDODQG� JRYHUQPHQW¶V�
UHVHDUFK� IXQGLQJ� DJHQF\�� WKH� )RXQGDWLRQ� IRU� 5HVHDUFK� 6FLHQFH� DQG� 7HFKQRORJ\� LQ� WKH�
3XEOLF�*RRG�5HVHDUFK�IXQG��7DUJHW�RXWFRPHV�DUH�VHW�E\�WKH�)RXQGDWLRQ�IRU�SRUWIROLRV�RI�
UHVHDUFK�LQ�ZKLFK�IXQGLQJ�LV�DZDUGHG��
�

%HQHILW�WR�1HZ�=HDODQG� 5LVN�0DQDJHPHQW�RU�VXFFHVV�IDFWRUV�
��� 2XWFRPH�EHQHILWV�WR�1HZ�=HDODQG�
.H\�TXHVWLRQ��$VVXPLQJ�WKLV�SURMHFW�LV�
VXFFHVVIXO��ZKDW�LV�WKH�SRWHQWLDO�FRQWULEXWLRQ�LW�
ZLOO�PDNH�WR�WKH�DFKLHYHPHQW�RI�WDUJHW�
RXWFRPHV"�
�
:KDW�VKRXOG�EH�LQFOXGHG�LQ�\RXU�DQVZHU��

�
D�� $VVHVVPHQW�RI�WKH�RSSRUWXQLW\�RU�QHHG�DQG�

SRWHQWLDO�LPSDFWV�IURP�WKH�SURSRVHG�
UHVHDUFK��IRU�H[DPSOH��LPSURYHG�UHWXUQV��
DYRLGHG�FRVWV�±�HFRQRPLF��VRFLDO��DQG�
HQYLURQPHQWDO���

E�� 7KH�SRWHQWLDO�FRQWULEXWLRQ�WR�WDUJHW�
RXWFRPHV��DVVXPLQJ�VXFFHVVIXO�DGRSWLRQ�
DQG�LPSOHPHQWDWLRQ��LQFOXGLQJ�SRWHQWLDO�VSLOO�
RYHU�EHQHILWV���

F�� 7KH�UHVHDUFK�LV�EH\RQG�³EXVLQHVV�DV�XVXDO´�
DQG�LV�QRW�OLNHO\�WR�EH�XQGHUWDNHQ�E\�RWKHUV�
LQ�WKH�QHDU�IXWXUH��LQGXVWU\�DQG�SULYDWH�
VHFWRU��SXEOLF�VHFWRU��FRPPXQLW\�YROXQWDU\���

��� ,PSOHPHQWDWLRQ�SDWKZD\�
.H\�TXHVWLRQ��:KDW�LV�WKH�OLNHOLKRRG�WKH�WHDP�
ZLOO�VXFFHVVIXOO\�KDYH�WKH�UHVHDUFK�
LPSOHPHQWHG"�
�
:KDW�VKRXOG�EH�LQFOXGHG�LQ�\RXU�DQVZHU��
�
D�� 5HOHYDQW�WHDP�WUDFN�UHFRUG�LQ�GHOLYHULQJ�

FRQWULEXWLRQV�WR�RXWFRPHV�DQG�ZRUNLQJ�
ZLWK�UHVHDUFK�XVHUV��LQFOXGLQJ��EXW�QRW�
OLPLWHG�WR��SDVW�)RXQGDWLRQ�FRQWUDFWHG�
PLOHVWRQHV���

E�� %DUULHUV�WR�DGRSWLRQ��
•� IUHHGRP�WR�RSHUDWLRQ�LQFOXGLQJ��
� HWKLFDO�LVVXHV��LQWHOOHFWXDO�SURSHUW\�
� DQG�UHJXODWRU\�KXUGOHV�
•� WDNHV�DFFRXQW�RI�H[LVWLQJ�RU�QHZ�
� FRPSHWLWRUV��VXEVWLWXWHV�DQG�
� DOWHUQDWLYH�ZD\V�RI�DFKLHYLQJ�
� RXWFRPHV��

F�� 3DWKZD\�WR�UHVHDUFK�XVH��
•� SODQ��LQFOXGLQJ�PHFKDQLVPV�DQG�
� PLOHVWRQHV��WR�DFKLHYH�XSWDNH��
� FDSWXULQJ�EHQHILWV�IRU�1HZ�=HDODQG�
•� TXDOLW\�HQJDJHPHQW�ZLWK�UHVHDUFK�
� XVHUV��DQG�RU�FR�LQYHVWPHQW��

�



�

%HQHILW�WR�1HZ�=HDODQG� 5LVN�0DQDJHPHQW�RU�VXFFHVV�IDFWRUV�
��� 5HVHDUFK��VFLHQFH�DQG�WHFKQRORJ\�

EHQHILWV�WR�1HZ�=HDODQG�
.H\�TXHVWLRQ��:LOO�WKH�UHVHDUFK�EH�RI�KLJK�
VFLHQFH�TXDOLW\�DQG�EXLOG�RU�UHWDLQ�FDSDELOLWLHV�RI�
SRWHQWLDO�IXWXUH�EHQHILW�IRU�1HZ�=HDODQG"�
:KDW�VKRXOG�EH�LQFOXGHG�LQ�\RXU�DQVZHU��
D�� $GYDQFHG�NQRZOHGJH�LQ�WKH�UHVHDUFK�DUHD��

7KH�PDJQLWXGH�RI�WKH�H[WHQVLRQ�RI�
NQRZOHGJH�IURQWLHUV�DQG�JHQHUDWLRQ�RI�
VLJQLILFDQW�QHZ�NQRZOHGJH��SRWHQWLDOO\�
FRQWULEXWLQJ�WR�WKH�WDUJHW�RXWFRPH��

E�� ([FHOOHQFH�RI�56	7�ILW�IRU�SXUSRVH��
'HPRQVWUDWLRQ�RI�VRXQGQHVV�RI�UHVHDUFK�
PHWKRG��LQFOXGLQJ�UHVHDUFK�TXHVWLRQV�
DQG�RU�K\SRWKHVHV��DQG�WKH�UDWLRQDOH�IRU�
WKH�DSSURDFK�DQG�PHWKRGRORJ\��DQG�
LGHQWLILFDWLRQ�RI�WKH�VWUHQJWKV�ZHDNQHVVHV�
RI�WKH�UHVHDUFK�DSSURDFK��

F�� 7KH�SRWHQWLDO�IRU�WKLV�GLVWLQFWLYH�56	7�
FDSDELOLW\�WR�FRQWULEXWH�WR�WDUJHW�RXWFRPHV�
LQ�IXWXUH��2U�

G�� +RZ�WKH�PDLQWHQDQFH�DQG�GHYHORSPHQW�RI�
DQ�H[LVWLQJ�56	7�FDSDELOLW\�PDNHV��RU�PD\�
PDNH��DQ�LPSRUWDQW�FRQWULEXWLRQ�WR�WDUJHW�
RXWFRPHV��WDNLQJ�DFFRXQW�RI�WKH�GLIILFXOW\�RI�
UHSOLFDWLQJ�LW���56	7�FDSDELOLW\�LQFOXGHV�
GHYHORSPHQW�RI�LQGLYLGXDO�DQG�WHDP�
UHVHDUFK�DELOLWLHV�DQG�DVVRFLDWHG�VXSSRUW�
DQG�LQIUDVWUXFWXUH���

��� $ELOLW\�WR�GHOLYHU�UHVHDUFK��VFLHQFH�DQG�
WHFKQRORJ\�UHVXOWV��RXWSXWV��

.H\�TXHVWLRQ��:KDW�LV�WKH�OLNHOLKRRG�WKH�WHDP�
ZLOO�DFKLHYH�WKHLU�SURSRVHG�UHVHDUFK�RXWSXWV"�
�
:KDW�VKRXOG�EH�LQFOXGHG�LQ�\RXU�DQVZHU��
D�� 56	7�WUDFN�UHFRUG�RI�WHDPV��

•� ILW�IRU�SXUSRVH�VFLHQFH�WUDFN�UHFRUG�
•� FROODERUDWLRQV�ZKHUH�QHFHVVDU\�WR�
� EULQJ�WRJHWKHU�WKH�EHVW�WHDP�WR�GHOLYHU�
� WKH�SURSRVHG�UHVHDUFK�
•� WUDFN�UHFRUG�RI�GHOLYHULQJ�RQ�UHVHDUFK�
� �LQFOXGLQJ��EXW�QRW�OLPLWHG�WR��SUHYLRXV�
� )RXQGDWLRQ�FRQWUDFWV���

E�� 3URMHFW�PDQDJHPHQW�DQG�VXSSRUW��
•� WHDP�OHDGHUVKLS��UROHV�DQG�
� FRRUGLQDWLRQ�
•� RUJDQLVDWLRQDO�DQG�LQIUDVWUXFWXUDO�
� VXSSRUW�
•� VXFFHVVLRQ�SODQQLQJ��

F�� 3URMHFW�SODQ��
•� FOHDUO\�GHILQHG��ZHOO�VHTXHQFHG�FULWLFDO�
� SDWK�PLOHVWRQHV�DQG�REMHFWLYHV�
•� FKDQJH�HYHQWV�DQG�LGHQWLILFDWLRQ�RI�DQG�
� PLWLJDWLRQ�RI�NH\�SURMHFW�GHOLYHU\�ULVNV��



)LJXUH� ���7KH� EUDLGHG� ULYHU�PHWDSKRU� IRU� LQWHJUDWLQJ� VFLHQWLILF� GLVFLSOLQHV� DQG� UHVHDUFK�
XVHU�RUJDQLVDWLRQV�LQ�D�IOXLG�SURMHFW�VWUXFWXUH�WR�GHOLYHU�LQWHUPHGLDWH�DQG�WDUJHW�RXWFRPHV�
RI�QDWLRQDO�EHQHILW��
�

'HOLYHULQJ�1DWLRQDO�2XWFRPHV

,QWHUPHGLDWH�RXWFRPHV��H�J��JUHHQKRXVH�JDV�HPLVVLRQV�DQG�UHPRYDOV

0XOWLSOH�VFLHQFH�
LQSXWV�

%LRSK\VLFDO
%LRFKHPLFDO
(FRORJLFDO
6RFLRHFRQRPLF
,QIRUPDWLFV
0DWDXUDQJD�0DRUL
3ROLF\

0XOWLSOH�DJHQF\�
LQSXWV�

&HQWUDO�	
/RFDO

JRYHUQPHQW
%XVLQHVVHV
&RPPXQLWLHV

0DRUL
/DQGRZQHUV

,QWHJUDWLRQ�	�FR�IXQGLQJ

7DUJHW�RXWFRPHV��H�J��PLWLJDWLRQ�DQG�DGDSWDWLRQ�UHVSRQVHV
�



)LJXUH����6FKHPDWLF� UHSUHVHQWDWLRQ�RI� WKH� VFLHQFH� OLIHF\FOH� VKRZLQJ� WKH�SKDVHV� �EODFN���
WKH�VSHFLILF�VNLOOV��JUHHQ��DQG�WKH�QHZO\�UHFRJQLVHG�ERXQGDU\�VNLOOV��UHG��WKDW�DUH�QHHGHG�
LQ�DGGLWLRQ�WR�WKH�VFLHQFH�VNLOOV��
�

�



)LJXUH����$�QHVWHG�PRGHO�RI�WKH�GLPHQVLRQV�RI�VXVWDLQDEOH�GHYHORSPHQW�VKRZLQJ�VRPH�RI�
WKH�FURVV�FXWWLQJ�LVVXHV�DVVRFLDWHG�ZLWK�ZDWHU��1RWH��PDXUL�LV�WKH�0 RUL�WHUP�IRU�VSLULW�RU�
OLIH�IRUFH��
�
�
�
�
�
�
�



)LJXUH����)RXU�6FHQDULRV�IRU�1HZ�=HDODQG�
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