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,1752'8&7,21 
:+2� :(� $5(� 7KH� 2FHDQ� 5HVHDUFK�
$GYLVRU\� 3DQHO� �25$3�� LV� D� QRQ-IHGHUDO�
VWDWXWRULO\� HVWDEOLVKHG� FRPPLWWHH� DS�
SRLQWHG�E\�WKH�6HFUHWDU\�RI�'HIHQVH � LQ�
DFFRUGDQFH� ZLWK� WKH� )HGHUDO� $GYLVRU\�
&RPPLWWHH� $FW�� 7KH� 25$3� SURYLGHV� LQ�
GHSHQGHQW�DGYLFH�DQG�UHFRPPHQGDWLRQV�
WR� WKH� KHDGV� RI� IHGHUDO� DJHQFLHV� ZLWK�
RFHDQ-UHODWHG� PLVVLRQV�� 7RJHWKHU� WKHVH�
FXUUHQWO\�RSHUDWH�DV�WKH�1DWLRQDO�2FHDQ�
&RXQFLO�DQG��SURPRWH�WKH�QDWLRQDO�JRDOV�
RI� DVVXULQJ� KRPHODQG� VHFXULW\�� DGYDQF�
LQJ� HFRQRPLF� GHYHORSPHQW�� SURWHFWLQJ�
TXDOLW\� RI� OLIH�� DQG� VWUHQJWKHQLQJ�RFHDQ�
VFLHQFH�HGXFDWLRQ�DQG�FRPPXQLFDWLRQ� 

$ V�D�PDULWLPH�QDWLRQ��ZLWK�PRUH�RFHDQ�DU�
HD�LQ�RXU�([FOXVLYH�(FRQRPLF�=RQH�WKDQ�LQ�RXU�
WHUUHVWULDO� ��� VWDWHV� FRPELQHG�� WKH� 8QLWHG�
6WDWHV� GHSHQGV� PRUH� WKDQ� HYHU� XSRQ� WKH�
RFHDQ��FRDVWV��DQG�*UHDW�/DNHV�IRU�LWV�QDWLRQ�
DO� DQG� HFRQRPLF� VHFXULW\�� IRRG�� UHFUHDWLRQ��
DQG�HQHUJ\�� �$�VWURQJ�RFHDQ�HFRQRP\�LV�NH\�
WR� D� VWURQJ� RYHUDOO� HFRQRP\�� <HW� WKH� RFHDQ�
UHVRXUFHV� RI� WKH� SDVW� DUH� QR� ORQJHU� JXDUDQ�
WHHG�WR�EH�WKH�RFHDQ�UHVRXUFHV�RI�WKH�IXWXUH��
7KH�8�6��IDFHV�LQFUHDVLQJO\�FRPSOH[�FKDOOHQJ�
HV�DQG�RSSRUWXQLWLHV�LQ�UHVSRQGLQJ�WR�JURZLQJ�
SUHVVXUH�RQ�PDULQH�UHVRXUFHV��JOREDO�FRPSH�
WLWLRQ� LQ�RFHDQ� UHVHDUFK�DQG�H[SORUDWLRQ��DQG�
HLWKHU� DJLQJ� RU� QRQ-H[LVWHQW� RFHDQ� DQG�
FRDVWDO� UHVHDUFK� LQIUDVWUXFWXUH�� 7R�PDNH� RXU�
IHGHUDO�LQYHVWPHQWV�LQ�WKHVH�DUHDV�³VPDUWHU�´�
PD[LPL]H�WKHLU�FROOHFWLYH�EHQHILWV�DQG�HQVXUH�
WKH�VHFXULW\�RI�RXU�FRDVWV��25$3�VXEPLWV� WKH�

IROORZLQJ� UHFRPPHQGDWLRQV� IRU� WKH� DGPLQLVWUD�
WLRQ� 

�� 6XVWDLQ�$PHULFD¶V� OHDGHUVKLS�SRVLWLRQ�LQ�VFL�
HQFH�DQG�WHFKQRORJ\�RQ� WKH�ZRUOG�VWDJH�E\�
EXLOGLQJ� D�ZRUNIRUFH� WKDW� H[FHOV� LQ� VFLHQFH��
WHFKQRORJ\�� HQJLQHHULQJ�� DQG� PDWKHPDWLFV�
DQG� LQYHVWLQJ� LQ� WKH� LQQRYDWLYH� WHFKQRORJ\�
UHTXLUHG� WR� DGGUHVV� WKH� FKDOOHQJHV�ZH� IDFH�
ZLWK� UHJDUG� WR� PDULQH� DQG� IUHVKZDWHU� UH�
VRXUFHV�� HQHUJ\� SURGXFWLRQ� DQG� XVH�� DQG�
HFRQRPLF�GHYHORSPHQW� 

�� ,QFUHDVH�RXU�QDWLRQ¶V�FRPSHWLWLYHQHVV�E\�UH-
EXLOGLQJ�DQG�HQKDQFLQJ�RXU�QDWLRQ¶V�UHVHDUFK�
LQIUDVWUXFWXUH� LQ� WKH� RFHDQ� DQG� DORQJ� RXU�
QDWLRQ¶V�FRDVWV�DQG�*UHDW�/DNHV��IURP�RFHDQ�
REVHUYLQJ�SODWIRUPV�WR�UHVHDUFK�YHVVHOV�DQG�
ODERUDWRU\�IDFLOLWLHV� 

�� (QKDQFH� RXU� DELOLW\� WR� SURYLGH� HQHUJ\� DQG�
IRRG� VHFXULW\� E\� SURYLGLQJ� WKH� NQRZOHGJH�
QHHGHG�WR�DFFHVV�PDULQH�DQG�IUHVKZDWHU�UH�
VRXUFHV��LQFOXGLQJ�ILVKHULHV�DQG�DTXDFXOWXUH��
RIIVKRUH�RLO�DQG�JDV��DQG�ZLQG�DQG�ZDYH�HQ�
HUJ\� LQ� D� VXVWDLQDEOH� DQG� UHVSRQVLEOH� IDVK�
LRQ� 

�� 3URPRWH�D�VDIH�DQG�KHDOWK\�KXPDQ�SRSXOD�
WLRQ� E\� SURYLGLQJ� WKH� HQYLURQPHQWDO� LQWHOOL�
JHQFH�QHHGHG� WR� HQVXUH� FOHDQ�GULQNLQJ�ZD�
WHU�DQG�UHGXFH�LPSDFWV�IURP�RFHDQ�DFLGLILFD�
WLRQ�� VWRUP� LQXQGDWLRQ�� DQG� KDUPIXO� DOJDO�
EORRPV��DQG 

�� &RPPLW�WKH�UHVRXUFHV�QHHGHG�LQ�NH\�UHJLRQV�
WKDW� IDFH� DFXWH� SUHVVXUHV� RQ� RFHDQ� DQG�
FRDVWDO� UHVRXUFHV�� WKH�*UHDW� /DNHV�� *XOI� RI�
0H[LFR�DQG�WKH�$UFWLF� 

3DJH�� 

��(ULN�-HSVHQ��8&�6DQ�'LHJR�3XEOLFDWLRQV� 



287&20(�$�KLJKO\�WUDLQHG�ZRUNIRUFH�DQG�UREXVW�RFHDQ�UHVHDUFK��H[SORUDWLRQ��DQG�REVHUYLQJ�FDSD�
ELOLWLHV�ZLOO�HQVXUH�WKDW�WKH�8�6��VXVWDLQV�-�DQG�LQFUHDVHV�-�LWV�OHDGHUVKLS�LQ�RFHDQ�DQG�FRDVWDO�VFLHQFH�
DQG�WHFKQRORJ\� 

 
5$7,21$/(� 7KH�8�6��IDFHV�HYHU-LQFUHDVLQJ�FRPSHWLWLRQ�ZLWKLQ�WKH�JOREDO�VFLHQWLILF�FRPPXQLW\��:H�
PXVW�PDLQWDLQ�-�DQG�FRQWLQXH�WR�EXLOG�XSRQ�-�RXU�OHDGHUVKLS�SRVLWLRQ�LQ�RFHDQ�VFLHQFH�DQG�WHFKQROR�
J\�E\�GHYHORSLQJ�D�GLYHUVH�ZRUNIRUFH�WKDW�H[FHOV� LQ�VFLHQFH�� WHFKQRORJ\��HQJLQHHULQJ��DQG�PDWKH�
PDWLFV� �67(0��� LQ� DGGLWLRQ� WR� LQYHVWLQJ� LQ� WKH� LQQRYDWLRQ� DQG� WHFKQRORJ\� UHTXLUHG� WR� DGGUHVV� WKH�
FKDOOHQJHV�ZH�IDFH�ZLWK�UHJDUG�WR�PDULQH�UHVRXUFHV��HQHUJ\�SURGXFWLRQ�DQG�XVH��DQG�HFRQRPLF�GH�
YHORSPHQW���*OREDO�OHDGHUVKLS�LQ�RFHDQ�VFLHQFH�DQG�WHFKQRORJ\�LV�WLHG�WR�RXU�DELOLW\�WR�SURGXFH�DQG�
UHWDLQ�VXSHULRU�VWXGHQWV�LQ�WKH�67(0�GLVFLSOLQHV��7KH�8�6��KDV�OHG�WKH�ZRUOG�LQ�VFLHQFH�DQG�HQJLQHHU�
LQJ�E\�LQYHVWLQJ�WKH�PRVW�RI�DQ\�FRXQWU\�LQ�UHVHDUFK�DQG�GHYHORSPHQW�DQG�SURGXFLQJ�WKH�PRVW�DG�
YDQFHG�VFLHQFH�DQG�HQJLQHHULQJ�GHJUHHV��$VLDQ�FRXQWULHV�DUH�TXLFNO\�FORVLQJ�WKDW�JDS��HVSHFLDOO\�&KL�
QD�DQG�6RXWK�.RUHD���0RUHRYHU��LW�LV�QR�ORQJHU�WKH�FDVH�WKDW�VWXGHQWV�IURP�WKRVH�FRXQWULHV�UHPDLQ�LQ�
WKH�8�6��XSRQ�WKH�FRPSOHWLRQ�RI�WKHLU�GHJUHHV���:H�PXVW�EHFRPH�DJDLQ�WKH�GHVWLQDWLRQ�RI�FKRLFH�IRU�
WKH�EHVW�DQG�WKH�EULJKWHVW�VFLHQWLILF�PLQGV�� �7KH�VXFFHVV�RI�RXU�.-���HGXFDWLRQ� LQ�WKH�67(0�GLVFL�
SOLQHV� LV� ODJJLQJ�EHKLQG�RWKHU�GHYHORSHG�QDWLRQV����WK� LQ�PDWKHPDWLFV�DQG���WK� LQ�VFLHQFH���DV�DUH�
RXU�IHGHUDO�LQYHVWPHQWV�LQ�UHVHDUFK�DQG�GHYHORSPHQW��,I�WKHVH�WUHQGV�DUH�QRW�UHYHUVHG�LW�LV�LQHYLWD�
EOH�WKDW�ZH�ZLOO�EH�VXUSDVVHG�DV�WKH�QDWLRQ�ZLWK�WKH�PRVW�LQWHOOHFWXDO�FDSDFLW\�LQ�WKH�ZRUOG� 

:H�PXVW�DOVR�EH�SUHSDUHG�WR�WDNH�OHDGHUVKLS�LQ�WKH�QHZ�%OXH�(FRQRP\�-�D�NQRZOHGJH-EDVHG�HFRQR�
P\�� ORRNLQJ�WR�WKH�VHD�QRW�RQO\�IRU�H[WUDFWLRQ�RI�HQHUJ\��IRRG��DQG�PLQHUDO�UHVRXUFHV��EXW�DOVR�IRU�
WKH�GDWD�DQG� LQIRUPDWLRQ�QHHGHG�WR�DGGUHVV�D�UDQJH�RI� LQWHU-UHODWHG�HFRQRPLF�FKDOOHQJHV�� � �6KLSV�
WUDQVLWLQJ� WKH� QHZO\� DYDLODEOH� $UFWLF� URXWHV� UHTXLUH� EHWWHU� VHDVRQDO� VHD� LFH� SUHGLFWLRQV�� ,PSURYHG�
SUHGLFWLRQ�RI�FXUUHQW�VWUXFWXUH��DQG�URJXH�ZDYHV��WKURXJKRXW�WKH�JOREDO�RFHDQ�FDQ�VDYH�IXHO�FRVWV�
DQG�PDNH�SDVVDJH�VDIHU� IRU�FUXLVH� OLQHV�DQG�FRQWDLQHU�VKLSV��)RUHFDVWLQJ�WKH� LQWUXVLRQ�RI�XSZHOOHG�
ORZ-S+�ZDWHU�FDQ�KHOS�VKHOOILVK�KDWFKHULHV�UHVSRQG�WR�LQFUHDVHG�RFHDQ�DFLGLILFDWLRQ��5HDO-WLPH�REVHU�
YDWLRQV�RI�WKH�GHHS�RFHDQ�FLUFXODWLRQ�DUH�QHHGHG�IRU�HIIHFWLYH�RLO�VSLOO�UHVSRQVH�DQG�UHFRYHU\��3URYLG�
LQJ�WKLV�³%OXH�(FRQRP\´�LQIRUPDWLRQ�FDQ�EHFRPH�D�QHZ�HFRQRPLF�ERRVW�IRU�RXU�QDWLRQ�� 

 

2&($1�6&,(1&(�	�7(&+12/2*< 
6XVWDLQ�WKH�8�6��/HDG�LQ�2FHDQ�6FLHQFH�	�7HFKQRORJ\�DQG�WKH�1HZ�%OXH�(FRQRP\ 

3DJH�� 

�5REHUW�6FKZHPPHU��&,106��12$$� 



23325781,7,(6�)25�7+(�$'0,1,675$7,21 

�� 0DNH� RFHDQ� VFLHQFH� 67(0� HGXFDWLRQ�� RXWUHDFK�� DQG� H[WHQVLRQ� �(2(�� D� SULRULW\� ZLWKLQ� IHGHUDO�
DJHQFLHV��LQFOXGLQJ�PLVVLRQ-GULYHQ�DJHQFLHV��DQG�HQVXUH�FROODERUDWLRQ�DFURVV�IHGHUDO�LQYHVWPHQWV�
E\�GHVLJQDWLQJ�D�OHDG�IHGHUDO�DJHQF\�IRU�RFHDQ�VFLHQFH�HGXFDWLRQ� 

�� (QFRXUDJH�WKH�SULYDWH�VHFWRU�DQG�JRYHUQPHQW�DJHQFLHV�DW�DOO�OHYHOV�WR�ZRUN�FROODERUDWLYHO\�ZLWK�
YRFDWLRQDO�WUDLQLQJ�FHQWHUV��WZR-�DQG�IRXU-\HDU�FROOHJHV�DQG�XQLYHUVLWLHV�WR�UHWUDLQ�DQG�UHWRRO�RXU�
H[LVWLQJ� ZRUNIRUFH�� WKHUHE\� FDWDO\]LQJ� HFRQRPLF� GHYHORSPHQW� DQG� LQWHUHVW� LQ� RXU� RFHDQV� DQG�
*UHDW�/DNHV��DQG�PD[LPL]LQJ�WKH�LPSDFW�RI�IHGHUDO�LQYHVWPHQWV� 

�� &UHDWH�DGGLWLRQDO�LQFHQWLYHV�IRU�SULYDWH�VHFWRU�LQYHVWPHQWV�LQ�WHFKQRORJ\�GHYHORSPHQW�ZLWK�SXEOLF
-SULYDWH�SURJUDPV�VXFK�DV�WKH�1DWLRQDO�6FLHQFH�)RXQGDWLRQ¶V�2FHDQ�2EVHUYDWRULHV�,QLWLDWLYH��WKH�
,QWHJUDWHG�2FHDQ�2EVHUYLQJ�6\VWHP��,226��2FHDQ�7HFKQRORJ\�7UDQVLWLRQ�3URMHFW��DQG�PRQHWDU\�
SUL]H�SURJUDPV�VXFK�DV�WKH�;35,=(�WR�DFFHOHUDWH�WKH�GHYHORSPHQW�RI�DQG�WUDQVLWLRQ�WR�RSHUDWLRQV�
RI�VHQVRUV��DXWRQRPRXV�YHKLFOHV��DQG�RWKHU�REVHUYLQJ�WHFKQRORJLHV� 

�� :RUN�ZLWK�LQWHUQDWLRQDO�SDUWQHUV�WR�GHYHORS�DQG�VXSSRUW�LQWHUQDWLRQDO�SURJUDPV�RI�PXWXDO�LQWHU�
HVW��H�J��WKH�*DOZD\�'HFODUDWLRQ�RQ�$WODQWLF�2FHDQ�&RRSHUDWLRQ�DQG�WKH�%HOPRQW�)RUXP��� 

�� 5HYLHZ�DQG�VWUHQJWKHQ�FRRSHUDWLRQ�DQG�FRPPXQLFDWLRQ�SURFHVVHV�DPRQJ�IHGHUDO��VWDWH��DQG�SUL�
YDWH�HQWLWLHV�WR�EHQHILW�RFHDQ�UHVHDUFK�DQG�HGXFDWLRQ� 

2&($1�6&,(1&(�	�7(&+12/2*< 
6XVWDLQ�WKH�8�6��/HDG�LQ�2FHDQ�6FLHQFH�	�7HFKQRORJ\�DQG�WKH�1HZ�%OXH�(FRQRP\ 

3DJH�� 

�5REHUW�6FKZHPPHU��&,106��12$$� 



287&20(�2FHDQ��FRDVWDO��DQG�*UHDW�/DNHV�UHVHDUFK�LQIUDVWUXFWXUH�ZLOO�EH�FRQVLGHUHG�D�FULWLFDO�SDUW�
RI�WKH�QDWLRQ¶V�LQIUDVWUXFWXUH�SRUWIROLR��2XU�QDWLRQ�ZLOO�KDYH�WKH�RFHDQ�REVHUYLQJ�SODWIRUPV��UHVHDUFK�
YHVVHOV��DQG�ODERUDWRU\�IDFLOLWLHV�HVVHQWLDO�WR�PHHWLQJ�WKH�QHHGV�RI�WKH�HYHU-H[SDQGLQJ�%OXH�(FRQR�
P\�� 

 
5$7,21$/(� *DSV�LQ�RXU�QDWLRQ¶V�RFHDQ�REVHUYLQJ�LQIUDVWUXFWXUH�OLPLW�ZHDWKHU�IRUHFDVWLQJ�FDSDELOL�
WLHV�IRU�DJULFXOWXUH�SURGXFWLRQ�DQG�HQHUJ\�FRQVXPSWLRQ��SUHGLFWLRQ�FDSDELOLWLHV�IRU�WKH�QDWLRQ¶V�VKLS�
SLQJ�LQGXVWU\��LPSURYHPHQWV�WR�VHDUFK�DQG�UHVFXH�DQG�RLO�VSLOO�UHVSRQVH�HIIRUWV��DQG�HFRQRPLF�GHYHO�
RSPHQW��:KLOH�IHGHUDO�LQYHVWPHQW�LQ�WKH�8�6��KDV�QRW�NHSW�SDFH�ZLWK�LQIODWLRQ��FRPSHWLWRUV��LQ�SDUWLF�
XODU�&KLQD�DQG�WKH�(XURSHDQ�8QLRQ��EXW�DOVR�6RXWK�.RUHD�DQG�-DSDQ��KDYH��RYHU�WKH�ODVW�GHFDGH�RU�
PRUH�� VXEVWDQWLDOO\� LQFUHDVHG� IXQGLQJ� IRU� RFHDQ� UHVHDUFK�� HGXFDWLRQ�� DQG� UHVHDUFK� LQIUDVWUXFWXUH��
7KHVH�LQFUHDVHV�KDYH�IXQGHG�QHZ�VKLSV��REVHUYLQJ�SODWIRUPV��VHQVRU�DQG�LQVWUXPHQW�GHYHORSPHQW��
DQG�VKRUH-VLGH�UHVHDUFK�DQG�HGXFDWLRQ�IDFLOLWLHV��)RU�H[DPSOH��ZKHQ�WKH�VKLSV�DOUHDG\�LQ�FRQVWUXFWLRQ�
DUH�FRPSOHWH��&KLQD�DORQH�ZLOO�RSHUDWH�ZHOO�RYHU�����RI�WKH�JOREDO�RFHDQJRLQJ�UHVHDUFK�IOHHW��ZLWK�
DGGLWLRQDO�FRQVWUXFWLRQ�SODQQHG�RYHU�WKH�FRPLQJ�GHFDGH���&KLQD�KDV�DOVR�FRQVWUXFWHG�PXOWLSOH�QHZ�
RFHDQ�UHVHDUFK�FDPSXVHV�WKDW�ULYDO�-�RU�HYHQ�H[FHHG�-�WKH�EHVW�IDFLOLWLHV�DYDLODEOH�LQ�WKH�8�6�� 

 
23325781,7,(6�)25�7+(�$'0,1,675$7,21 

�� :KLOH�SURJUHVV�KDV�EHHQ�PDGH��FULWLFDO�JDSV�LQ�RXU�REVHUYLQJ�LQIUDVWUXFWXUH�UHPDLQ�WR�EH�ILOOHG�LI�
WKH�8�6��LV�WR�UHWDLQ�LWV�OHDGHUVKLS�LQ�RFHDQ�VFLHQFH���7KHVH�GHILFLHQFLHV�DUH�IRXQG�LQ�WKH�QDWLRQ¶V�
HDUWK-REVHUYLQJ�VDWHOOLWHV�DQG�QHWZRUN�RI�ODQG-EDVHG�FRDVWDO�KLJK-IUHTXHQF\�UDGDUV��DXWRQRPRXV�
YHKLFOHV��JOLGHUV�DQG�GURQHV���DQG�PRRUHG�EXR\V�WKDW�VXSSRUW�HQHUJ\�GHYHORSPHQW��SURPRWH�VDIH�
DQG�HIILFLHQW�FRPPHUFH��VXVWDLQ�ILVKHULHV�DQG�DTXDFXOWXUH�UHVRXUFHV��DQG�DLG�SUHGLFWLRQ��SUHSDUD�
WLRQ�DQG�UHVSRQVH�WR�FRDVWDO�KD]DUGV�VXFK�DV�IORRGLQJ�DQG�HURVLRQ�� 

�� ,QYHVWPHQWV�PXVW�EH�PDGH�LQ�VKRUH-VLGH�FDSDELOLWLHV�WKURXJK�WKH�1DWLRQDO�6FLHQFH�)RXQGDWLRQ¶V�
PDMRU�IDFLOLWLHV�SURJUDP�DQG�LQ�WKH�RFHDQRJUDSKLF�UHVHDUFK�IOHHW���,Q�SDUWLFXODU�WKH�LQFRPLQJ�DG�
PLQLVWUDWLRQ�PXVW�FRQWLQXH�HIIRUWV�WR�³ULJKW-VL]H´�DQG�PRGHUQL]H�WKH�8�6��UHVHDUFK�IOHHW��H[WHQG�
WKH�OLIHWLPH�RI�JOREDO�FODVV�YHVVHOV��DQG�LQLWLDWH�WLPHO\�FRQVWUXFWLRQ�RI�UHSODFHPHQWV���DQG�DFFHOHU�
DWH�SODQV�IRU�QHZ�LFHEUHDNHUV����$W�SUHVHQW�8�6��UHVHDUFK�HIIRUWV�LQ�KLJK�ODWLWXGHV��$UFWLF�DQG�$QW�
DUFWLF��DUH�LQFUHDVLQJO\�GHSHQGHQW�XSRQ�IRUHLJQ�LFHEUHDNHUV���7KH�VDPH�GHSHQGHQF\�LV�WUXH�ZLWK�
UHVSHFW�WR�VHDUFK�DQG�UHVFXH�FDSDELOLW\�DW�D�WLPH�ZKHQ�$UFWLF�VKLS�FRPPHUFH�LV�LQFUHDVLQJ��)HGHU�
DO�LQYHVWPHQWV�LQ�ODERUDWRU\�IDFLOLWLHV�PXVW�EH�PDGH�WR�HQVXUH�WKH\�KDYH�WKH�WHFKQLFDO�FDSDFLW\�WR�
EH�JOREDOO\�FRPSHWLWLYH� 

5(6($5&+�,1)5$6758&785( 
5HEXLOG�DQG�(QKDQFH�2XU�1DWLRQ¶V�2FHDQ��&RDVWDO��DQG�*UHDW�/DNHV�5HVHDUFK�,QIUD�
VWUXFWXUH 

3DJH�� 

�/LHXWHQDQW�(OL]DEHWK�&UDSR��12$$�&RUSV�� 



287&20(� 7KH�8�6��KDV�D�VXVWDLQDEOH�VXSSO\�RI�HQHUJ\�DQG�IRRG�WR�VXSSRUW�LWV�QHHGV��WKHUHE\�LQ�
FUHDVLQJ�QDWLRQDO�VHFXULW\�� 

 
5$7,21$/(�:H�FDQ�HQKDQFH�RXU�DELOLW\�WR�SURYLGH�HQHUJ\�DQG�IRRG�VHFXULW\�LQ�D�VXVWDLQDEOH�DQG�
UHVSRQVLEOH�IDVKLRQ�E\�HQVXULQJ�WKHUH�LV�DGHTXDWH�NQRZOHGJH�QHHGHG�WR�DFFHVV�8�6��RFHDQ�UHVRXUFHV�
IURP�ILVKHULHV�WR�DTXDFXOWXUH��WR�RIIVKRUH�RLO�DQG�JDV��DQG�WR�ZLQG�DQG�ZDYH�HQHUJ\�LQ�D�VXVWDLQDEOH�
DQG�UHVSRQVLEOH� IDVKLRQ��7KH�RFHDQ�UHSUHVHQWV�DQ� LPPHQVH�UHVRXUFH� IRU�ERWK�UHQHZDEOH�DQG�QRQ-
UHQHZDEOH� HQHUJ\�� � 2XU� QDWLRQ� SURGXFHV� DERXW� ���PLOOLRQ� JDOORQV� RI� RLO� HYHU\� GD\� IURP� RIIVKRUH�
ILHOGV��DQG� LV�HVWLPDWHG� WR�KDYH�����ELOOLRQ�JDOORQV�RI�DGGLWLRQDO�SURYHQ�RIIVKRUH�RLO� UHVHUYHV��7KLV�
GRHV�QRW�LQFOXGH�ELOOLRQV�PRUH�RI�XQSURYHQ�EXW�OLNHO\�UHVHUYHV��7KHVH�UHVRXUFHV�FRXOG�EH�VLJQLILFDQWO\�
DXJPHQWHG�ZLWK�WKH�LPPHQVH�UHVRXUFH�SRWHQWLDO�RI�WLGDO��ZDYH��DQG�FXUUHQW�HQHUJ\��,I�RQO\�D�VPDOO�
IUDFWLRQ��������RI�WKH�WLGDO��ZDYH��DQG�FXUUHQW�HQHUJ\�LQ�WKH�RFHDQ�WKDW�LV�GLUHFWO\�DGMDFHQW�WR�RXU�
FRXQWU\�ZDV�FDSWXUHG��ZH�FRXOG�VXEVWDQWLDOO\�UHGXFH�RXU�GHSHQGHQFH�RQ�IRUHLJQ�RLO�� 

7KH�RFHDQ¶V�UROH�LQ�IRRG�VDIHW\�DQG�VHFXULW\�LV�FULWLFDO��5HFHQW�FRQIOLFWV�WKURXJKRXW�WKH�ZRUOG�LOOXVWUDWH�
WKH�UHODWLRQVKLS�EHWZHHQ�IRRG�VFDUFLW\�DQG�VRFLDO�DQG�SROLWLFDO�LQVWDELOLW\��ZKHWKHU�FDXVHG�E\�GURXJKW�
FRQGLWLRQV�� FKDQJHV� LQ� ILVK� GLVWULEXWLRQV� DQG� DEXQGDQFH�� RU� WKUHDWHQHG� IUHVKZDWHU� VRXUFHV� GXH� WR�
VDOWZDWHU�LQWUXVLRQ�RU�FRDVWDO�HURVLRQ��7KH�RFHDQ�SURYLGHV�����RI�WKH�DQLPDO�SURWHLQ�WKDW�$PHULFDQV�
GHSHQG�RQ�IRU� IRRG��2YHU ����RI�WKDW�VHDIRRG� LV� LPSRUWHG�IURP�RWKHU�FRXQWULHV�DURXQG�WKH�ZRUOG��
7KLV�QXPEHU�FRQWLQXHV�WR�ULVH�LQ�RUGHU�WR�PHHW�FRQVXPHU�GHPDQG��$�VLJQLILFDQW�SRUWLRQ�RI�WKLV� LP�
SRUWHG� VHDIRRG� LV� FDXJKW�E\�$PHULFDQ� ILVKHUPHQ�� H[SRUWHG� RYHUVHDV� IRU�SURFHVVLQJ��DQG� WKHQ� LP�
SRUWHG�EDFN�WR�WKH�8�6�� 

$TXDFXOWXUH�QRW� RQO\�SURYLGHV�SURWHLQ�� EXW�DOVR� FUHDWHV� MREV� DQG�VXSSRUWV� RWKHU� EXVLQHVV� VHFWRUV��
(YHU\����RI�VHDIRRG�VDOHV�UHWXUQV�DQ�HVWLPDWHG�������WR�WKH�ORFDO�HFRQRP\��:LWK�DQ�HVWLPDWHG�����
RI� WKH�8�6�� IDUPHG�VHDIRRG�FRQVXPSWLRQ� LPSRUWHG�� WKH� UHVXOWLQJ�����ELOOLRQ�VHDIRRG�GHILFLW�PRYHV�
SRWHQWLDO�MREV�RYHUVHDV�DQG�WKUHDWHQV�RXU�QDWLRQ¶V�IRRG�VHFXULW\� 
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�� ,GHQWLI\�DQG�IXQG�WKH�RFHDQ�REVHUYDWLRQ�SODWIRUPV�FULWLFDO�WR�VXVWDLQDEOH�GHYHORSPHQW�RI�ERWK�UH�
QHZDEOH�DQG�QRQ-UHQHZDEOH�HQHUJ\�UHVRXUFHV��DV�ZHOO�DV�VHDIRRG�DQG�DTXDFXOWXUH�UHVRXUFHV� 

�� 3URYLGH�ILQDQFLDO�LQFHQWLYHV�IRU�RFHDQ�UHQHZDEOH�HQHUJ\�GHYHORSPHQW�DQG�SURGXFWLRQ� 

�� ,QFUHDVH� DQG� VXVWDLQ�EDVLF� RFHDQ� UHVHDUFK�DV�DQ� HVVHQWLDO� FRPSRQHQW� RI� WKH�QDWLRQ¶V� UHVHDUFK�
SURJUDP�LQ�RUGHU�WR�LQFUHDVH�RXU�DELOLW\�WR�IRUHFDVW�FKDQJH��UHVXOWLQJ�LQ�PRUH�LQIRUPHG�GHFLVLRQ-
PDNLQJ�IRU�FRPPHUFLDO�DQG�UHFUHDWLRQDO�ILVKHULHV��IXWXUH�DTXDFXOWXUH�GHYHORSPHQW��DQG�RIIVKRUH�
RLO�DQG�JDV�DQG�UHQHZDEOH�HQHUJ\�GHYHORSPHQW�DQG�WUDQVSRUWDWLRQ��� 

1$7,21$/�6(&85,7< 
,QFUHDVH�1DWLRQDO�6HFXULW\�E\�(QVXULQJ�(QHUJ\�DQG�)RRG�6HFXULW\ 

3DJH�� 

�3DW�.LJKW��2UHJRQ�6HD�*UDQW� 



(19,5210(17$/�+($/7+ 
3URYLGH�WKH�(QYLURQPHQWDO�,QWHOOLJHQFH�1HHGHG�WR�(QVXUH�D�6DIH�DQG�+HDOWK\�+XPDQ�
3RSXODWLRQ 

3DJH�� 

�1RUPDQ�.XULQJ��1$6$� 

287&20(� $PHULFDQV�FDQ�EH�FRQILGHQW�WKDW�WKH�ZDWHU�WKH\�GULQN�LV�FOHDQ��WKH�ILVK�DQG�VKHOOILVK�WKH\�
FRQVXPH�DUH� IUHH� IURP�SDWKRJHQV� DQG� WR[LQV�� DQG� WKDW� WKH\� DUH� SUHSDUHG� IRU� FRDVWDO� VWRUPV�DQG�
IORRGLQJ�� 

 
5$7,21$/(�$�VDIH�DQG�KHDOWK\�KXPDQ�SRSXODWLRQ�GHSHQGV�RQ�FOHDQ�GULQNLQJ�ZDWHU�DQG�D�VXVWDLQD�
EOH�QRQ-WR[LF�VXSSO\�RI�KLJK-TXDOLW\�SURWHLQ��PXFK�RI�ZKLFK�LV�SURYLGHG�E\�ILVK�DQG�VKHOOILVK���DV�ZHOO�
DV� DSSURSULDWH� DZDUHQHVV� DQG�SUHSDUHGQHVV� IRU� FRDVWDO� VWRUPV�DQG� IORRGLQJ� HYHQWV��:H�QHHG� WKH�
VFLHQWLILF� NQRZOHGJH� WR� IRUHFDVW� DQG� WKHQ� UHVSRQG� WR� RU� SUHYHQW� LPSDFWV� IURP�RFHDQ� DFLGLILFDWLRQ��
KDUPIXO�DOJDO�EORRPV�DQG�LQFUHDVLQJ�DPRXQWV�RI�SODVWLF�EHDGV�WKDW�FDQ�UHVXOW�LQ�SDWKRJHQV�DQG�WR[�
LQV� DIIHFWLQJ� VKHOOILVK� DQG� RWKHU� ILVKHU\� UHVRXUFHV�� SROOXWLRQ� DIIHFWLQJ� GULQNLQJ� ZDWHU� DQG� ILVK� DQG�
ZLOGOLIH�KDELWDW��DQG�VWRUPV�DQG�IORRGLQJ�WKDW�FDQ�GHYDVWDWH�FRDVWDO�FRPPXQLWLHV�� 

 
23325781,7,(6�)25�7+(�$'0,1,675$7,21 

�� &UHDWH�EHWWHU� OLQNDJHV�EHWZHHQ�RFHDQ�VFLHQFH�DQG�KXPDQ�KHDOWK� LVVXHV�WR�HQVXUH�JUHDWHU�GDWD�
DQG�LQIRUPDWLRQ�GLVWULEXWLRQ�LQ�PDQDJHPHQW�DQG�GHFLVLRQ-PDNLQJ� 

�� 'HYHORS�PRQLWRULQJ�DQG�IRUHFDVWLQJ�V\VWHPV�IRU�FRDVWDO� LQXQGDWLRQ��RFHDQ�DFLGLILFDWLRQ��KDUPIXO�
DOJDO�EORRPV��SODVWLF�PLFUREHDGV��DQG�EHDFK�DQG�GULQNLQJ�ZDWHU�SROOXWLRQ� 

�� 6WUHQJWKHQ�IHGHUDO�SURJUDPV�WR�SUHYHQW�WKH�LPSRUWDWLRQ�RI�QHZ�LQYDVLYH�VSHFLHV��DQG�VXVWDLQ�WKH�
VXFFHVVIXO�PRQLWRULQJ�DQG�FRQWURO�HIIRUWV�DOUHDG\�XQGHUZD\��H�J��� LQ�WKH�*UHDW�/DNHV�XQGHU� WKH�
$VLDQ�&DUS�&RQWURO�6WUDWHJ\�)UDPHZRUN��� 

�� ([DPLQH� WKH� IUDPHZRUN� DQG�PHWKRGRORJ\� RI� H[LVWLQJ�PRGHOV�� VXFK� DV� WKH� *UHDW� /DNHV�� (YHU�
JODGHV�� DQG� &KHVDSHDNH� %D\� UHVWRUDWLRQ� LQLWLDWLYHV� WKDW� HQFRXUDJH� IHGHUDO� DJHQFLHV� WR� SDUWQHU�
ZLWK�VWDWHV��PXQLFLSDOLWLHV��WULEHV��XQLYHUVLWLHV��DQG�RWKHU�RUJDQL]DWLRQV�WR�HQDEOH�UHVHDUFK�FRQ�
VWUDLQHG�E\�WKH�ODFN�RI�QHZ�IXQGLQJ�� 



&5,7,&$/�5(*,216 
3URYLGH�&ULWLFDO�,QYHVWPHQWV�LQ�.H\�5HJLRQV�RI�WKH�8�6���WKH�*UHDW�/DNHV��*XOI�RI� 
0H[LFR��DQG�WKH�$UFWLF 

3DJH�� 

287&20(� .H\�UHJLRQV�RI�WKH�8�6��RFHDQV��FRDVWV��DQG�*UHDW�/DNHV�WKDW�IDFH�LQFUHDVHG�SUHVVXUHV�
IURP�PXOWLSOH�VWUHVVRUV�UHFHLYH�WKH�VFLHQWLILF�UHVHDUFK�DQG�REVHUYDWLRQV�QHHGHG�WR�DGGUHVV�JURZLQJ�
LVVXHV�� 

 
5$7,21$/(� 7KH�*XOI�RI�0H[LFR�UHJLRQ�LV�D�PDMRU�SURGXFHU�RI�SHWUROHXP�DQG�QDWXUDO�JDV��VXSSOLHV�
PXFK�RI�WKH�QDWLRQ¶V�VHDIRRG��KDV�D�VLJQLILFDQW�FRDVWDO�WRXULVP�LQGXVWU\��DQG� LV�KHDYLO\� LQYROYHG� LQ�
WKH�PDULQH�WUDQVSRUWDWLRQ�LQGXVWU\���7KUHDWV�WR�WKHVH�HFRQRPLFDOO\�LPSRUWDQW�LQGXVWULHV�PDNH�WKHP�
YXOQHUDEOH� WR� QDWXUDO�� HFRQRPLF�� DQG� WHFKQRORJLFDO� GLVDVWHUV�� � +XUULFDQHV�� QXLVDQFH� IORRGLQJ�� ODQG�
VXEVLGHQFH�� DQG� VHD� OHYHO� ULVH� ZLOO� FRQWLQXH� WR� QHJDWLYHO\� LPSDFW� FRDVWDO� FRPPXQLWLHV�� 7KH� �����
'HHSZDWHU�+RUL]RQ�2LO�6SLOO�ZDV�WKH�QDWLRQ¶V�ODUJHVW�HQYLURQPHQWDO�GLVDVWHU�DQG�XQGHUVFRUHG�WKH�LP�
SRUWDQFH�RI�SURYLGLQJ�SHWUROHXP�DQG�QDWXUDO�JDV�WR�WKH�QDWLRQ�XVLQJ�SURFHVVHV�WKDW�ORZHU�WKH�ULVN�RI�
IXWXUH�RLO�VSLOOV�� 

7KH�8�6��$UFWLF�LV�UDSLGO\�DQG�GUDPDWLFDOO\�FKDQJLQJ��ZKLFK�PDNHV�LW�FKDOOHQJLQJ�IRU�LQGLJHQRXV�UHVL�
GHQWV�� UHVRXUFH�PDQDJHUV�� DQG� RWKHUV� WR�PDNH� FKRLFHV� DERXW� KRZ� EHVW� WR�PDQDJH� GHYHORSPHQW��
WUDQVSRUWDWLRQ��DQG�RWKHU�ODQG�DQG�ZDWHU�XVHV��� %DVLF�LQIUDVWUXFWXUH�DQG�LQYHVWPHQWV�DUH�QHHGHG�WR�
VXSSRUW�WKH�FKDQJLQJ�DQG�JURZLQJ�XVHV�RI�WKLV�UHJLRQ��HVSHFLDOO\�JLYHQ�GLPLQLVKHG�VHD�LFH�DQG�FRQVH�
TXHQW�OHQJWKHQLQJ�RI�WKH�LFH-IUHH�VHDVRQ��JURZLQJ�LQWHUQDWLRQDO�LQWHUHVW�LQ�VKLSSLQJ��HQHUJ\�GHYHORS�
PHQW��PLQLQJ��DQG�ILVKHULHV�� 

7KH�*UHDW� /DNHV� DFFRXQW� IRU� DERXW� ��� SHUFHQW� RI� WKH� QDWLRQ¶V� IUHVK�ZDWHU� DQG� ��� SHUFHQW� RI� WKH�
ZRUOG¶V�IUHVKZDWHU�UHVRXUFHV��0RUH�WKDQ����PLOOLRQ�SHRSOH�LQ�WKH�8�6�-&DQDGD�*UHDW�/DNHV�UHJLRQ�UH�
O\�RQ�WKH�ODNHV�IRU�GULQNLQJ�ZDWHU��,Q�DGGLWLRQ��D�VLJQLILFDQW�SRUWLRQ�RI�WKH�SRSXODWLRQ�EHQHILWV�IURP�
WKH� FRPPHUFH� DQG� EXVLQHVV� WKDW� GHSHQG� RQ� WKH�*UHDW� /DNHV�ZDWHUV�� LQFOXGLQJ� ����PLOOLRQ� SHRSOH�
ZKRVH�MREV�DUH�GLUHFWO\�FRQQHFWHG�WR�WKH�*UHDW�/DNHV�LQ�LQGXVWULHV�VXFK�DV�PDQXIDFWXULQJ��WRXULVP�
DQG�UHFUHDWLRQ��FRPPHUFLDO�DQG�VSRUW�ILVKLQJ��HOHFWULFDO�SRZHU�JHQHUDWLRQ��DQG�VKLSSLQJ�� 
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�� :RUN�ZLWK�WKH�H[LVWLQJ�UHVWRUDWLRQ�SURJUDPV�UHVXOWLQJ�IURP�VHWWOHPHQWV�IROORZLQJ�WKH�'HHSZDWHU�
+RUL]RQ�RLO�VSLOO�WR�GHYHORS�D�VXVWDLQHG�RFHDQ�REVHUYDWLRQ�SURJUDP�IRU�WKH�*XOI�RI�0H[LFR��D�SULRU�
LW\�DUHD�IRU�RIIVKRUH�RLO�DQG�JDV�SURGXFWLRQ�DQG�GHYHORSPHQW�� 

�� 'HYHORS�EDVHOLQH�UHVHDUFK�DQG�REVHUYLQJ�FDSDELOLWLHV�LQ�WKH�$UFWLF�WR�LQFOXGH�UHSODFHPHQW�RI�WKH�
8�6��IOHHW�RI�LFHEUHDNHUV��VDWHOOLWHV��EXR\V�WR�FROOHFW�PHWHRURORJLFDO�DQG�RFHDQ�DFLGLILFDWLRQ�GDWD��
DQG�DXWRQRPRXV�YHKLFOHV�IRU�VXUIDFH�DQG�ZDWHU�FROXPQ�REVHUYDWLRQV�� 

�� (QKDQFH� LQWHUQDWLRQDO�FRRSHUDWLRQ�DQG�UHPRYH�EDUULHUV�WR�FURVV-QDWLRQ�FROODERUDWLRQV�UHODWHG�WR�
$UFWLF�UHVHDUFK�WR�LPSURYH�RXU�XQGHUVWDQGLQJ�RI�FKDQJHV�LQ�WKH�$UFWLF�� 

�� &RQWLQXH�VXSSRUW�IRU�WKH�*UHDW�/DNHV�3URWHFWLRQ�DQG�5HVWRUDWLRQ�3ODWIRUP�DQG� LQLWLDWH�FRQVWUXF�
WLRQ�RI�DGGLWLRQDO�*UHDW�/DNHV�ILVKHULHV�UHVHDUFK�YHVVHOV�� 

�� 6XSSRUW�VRFLRHFRQRPLF�UHVHDUFK�WR�PRQLWRU��TXDQWLI\��DQG�YHULI\�WKH�VRFLDO�DQG�HFRQRPLF�EHQHILWV�
GHULYHG�IURP�WKH�*UHDW�/DNHV�ZKLOH�HQVXULQJ�LWV�SURWHFWLRQ� 

�&KLHI�3HWW\�2IILFHU�'DYLG�0RVOH\��86&*� 



-DQXDU\����� 


