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7KH� (8
V� 4XDOLW\� RI� /LIH� DQG� 0DQDJHPHQW� RI� /LYLQJ� 5HVRXUFHV� UHVHDUFK
SURJUDPPH� UHIOHFWV� LQ� LWV� DFWLYLWLHV� WKH� URXWLQH� DQG� ZLGHVSUHDG� XVH� RI� WKH
WHFKQLTXHV� RI� PRGHUQ� ELRWHFKQRORJ\� DQG� SRWHQWLDO� DSSOLFDWLRQV� RI� *0
WHFKQRORJLHV��$OWKRXJK�WKHVH�DSSHDU�WR�RIIHU�PDQ\�SRWHQWLDO�EHQHILWV�WKHUH�LV
JURZLQJ�SXEOLF�FRQFHUQ�DQG�UHVLVWDQFH�WR�WKHLU�XVH��LQ�SDUWLFXODU�LQ�WKH�DUHDV�RI
DJULFXOWXUH� DQG� IRRG�� 7KLV� VLWXDWLRQ� OHG� WKH� ([WHUQDO� $GYLVRU\� *URXSV� RI� WKH
SURJUDPPH� WR� FRQYHQH� D� ZRUNVKRS� LQ� RUGHU� WR� FDQYDVV� D� ZLGH� UDQJH� RI
RSLQLRQV�RQ�*02�UHVHDUFK��DQG�WR�H[DPLQH�WKH�TXHVWLRQV�DQG�FRQFHUQV��DV�D
SUHSDUDWLRQ� WR� SURYLGLQJ� WKH� &RPPLVVLRQ� ZLWK� DGYLFH� RQ� SURJUDPPH
SODQQLQJ�� 7KH� ZRUNVKRS� WKXV� EURXJKW� WRJHWKHU� SHUVRQDOLWLHV� IURP� PDQ\
GLIIHUHQW� EDFNJURXQGV� DQG� SHUVSHFWLYHV�� LQFOXGLQJ� UHSUHVHQWDWLYHV� RI
FRQVXPHUV·�RUJDQLVDWLRQV��HFRORJLVWV�DQG�LQGXVWU\�

7KH�ZRUNVKRS�LGHQWLILHG�D�VHULHV�RI�SUDFWLFDO�UHVHDUFK�OLQHV�ZKHUH�WKH�4XDOLW\�RI
/LIH� 3URJUDPPH� FRXOG� FODULI\� LVVXHV� ZKHUH� *02V� DSSHDU� WR� FDXVH� SXEOLF
FRQFHUQ�� ,W� DOVR� GUHZ�DWWHQWLRQ� WR� WKH�ZD\� LQ�ZKLFK� UHVHDUFK� LV� FDUULHG� RXW�
KRZ� LW� LV� SODQQHG�� ZKR� SDUWLFLSDWHV� DQG� ZKR� ILQDQFHV� LW�� DQG� VWUHVVHG� WKH
RYHUDUFKLQJ�QHHG�IRU�UHVHDUFK�DFWLYLWLHV�WR�EH�EHWWHU�WXQHG�WR�WKH�QHHGV�DQG
SHUFHSWLRQV�RI�VRFLHW\��/DVWO\��LW�FDOOHG�IRU�FORVHU�FRQWDFW�DQG�FRPPXQLFDWLRQ
EHWZHHQ� WKH� UHVHDUFK� FRPPXQLW\� DQG� VRFLHW\� DW� ODUJH� LQ� RUGHU� WR� HVWDEOLVK
PXWXDO�WUXVW�DQG�WR�HQDEOH�WKH�EHVW�XVH�WR�EH�PDGH�RI�VFLHQWLILF�DGYDQFH�

6XFK�ZDV�WKH�VDWLVIDFWLRQ�ZLWK�WKH�FRQVWUXFWLYH�DWPRVSKHUH�JHQHUDWHG�WKDW� LW
ZDV� VXJJHVWHG� WR�GHYHORS� WKH�ZRUNVKRS� LQWR�D� FRQWLQXLQJ� LQIRUPDO� IRUXP� LQ
ZKLFK� WR� PDLQWDLQ� DQG� H[SDQG� WKH� GLDORJXH�� WKHUHE\� HQVXULQJ� WKDW� SXEOLF
LQWHUHVWV�DQG�FRQFHUQV�FRQWLQXH�WR�EH�FOHDUO\� LGHQWLILHG�DQG�DGGUHVVHG�E\�(8
UHVHDUFK�
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7KH�.H\�$FWLRQV� RI� WKH�4XDOLW\� RI� /LIH� DQG�0DQDJHPHQW� RI� /LYLQJ� 5HVRXUFHV
SURJUDPPH� DUH� RULHQWHG� WR� SUDFWLFDO� SUREOHP� VROYLQJ� DQG� VRFLR�HFRQRPLF
QHHGV��UHIOHFWLQJ�WKH�RYHUDOO�SKLORVRSK\�RI�WKH�(8
V��WK�)UDPHZRUN�3URJUDPPH
IRU� 5HVHDUFK� DQG� 7HFKQRORJLFDO� 'HYHORSPHQW�� 7KH\� DLP� WR� HQKDQFH� WKH
TXDOLW\� RI� OLIH� RI� (XURSHDQ� FLWL]HQV� DQG� LPSURYH� WKH� FRPSHWLWLYHQHVV� RI
(XURSHDQ� LQGXVWU\�� ,W� LV� LQ� WKLV� FRQWH[W� WKDW� WKH� SURJUDPPH� UHIOHFWV� LQ� LWV
UHVHDUFK� DFWLYLWLHV� WKH� URXWLQH� DQG� ZLGHVSUHDG� XVH� RI� WKH� WHFKQLTXHV� RI
PRGHUQ� ELRWHFKQRORJ\�� DQG� SRWHQWLDO� DSSOLFDWLRQV� RI� *0� WHFKQRORJLHV�
$OWKRXJK� WKHVH� DSSHDU� WR� RIIHU� PDQ\� SRWHQWLDO� EHQHILWV�� WKHUH� LV� JURZLQJ
SXEOLF�FRQFHUQ�DQG�UHVLVWDQFH�WR�WKH�XVH�RI�*0�WHFKQLTXHV�DQG�WKH�UHVXOWLQJ
*0�SURGXFWV��SDUWLFXODUO\�LQ�WKH�DUHDV�RI�DJULFXOWXUH�DQG�IRRG�

7KH�ZRUNVKRS�ZDV�FRQYHQHG�DW�WKH�UHTXHVW�RI�WKH�([WHUQDO�$GYLVRU\�*URXSV�IRU
WKH�4XDOLW\�RI�/LIH�3URJUDPPH��7KH�REMHFWLYH�RI�WKH�ZRUNVKRS�ZDV�WR�SURYLGH
PDWHULDO�IRU�WKH�($*V�WR�FRQVLGHU�ZKHQ�IRUPXODWLQJ�DGYLFH�WR�WKH�&RPPLVVLRQ
RQ� XSGDWLQJ� WKH�:RUN� 3URJUDPPH�� DQG� WKXV� WR� HQVXUH� WKDW� WKH� SURJUDPPH
DGHTXDWHO\�DGGUHVVHG�SXEOLF�FRQFHUQV� LQ� WKH�DUHD�RI�*0� WHFKQRORJLHV�� 7KH
ZRUNVKRS� HQDEOHG� ($*� UHSUHVHQWDWLYHV� WR� GLVFXVV� WKH� LVVXHV� ZLWK� H[WHUQDO
H[SHUWV�� ZKR� DWWHQGHG� LQ� D� SHUVRQDO� FDSDFLW\�� WR� FDQYDVV� D�ZLGH� UDQJH� RI
RSLQLRQV�RQ�*02�UHVHDUFK�DQG�WR�FRQVLGHU�WKH�TXHVWLRQV�DQG�FRQFHUQV�RI�WKH
SXEOLF�

7KH�SURJUDPPH�FRQVLVWHG�RI� VKRUW� EDFNJURXQG�SDSHUV� SUHVHQWHG� E\� LQYLWHG
H[SHUWV� DQG� ($*� UHSUHVHQWDWLYHV�� DQG� GLVFXVVLRQ�� ,W� FRQFHQWUDWHG� LQLWLDOO\� RQ
LQIRUPDWLRQ�DQG�H[FKDQJH�RQ� WKH�FXUUHQW� VLWXDWLRQ�� WKH� WHFKQRORJ\��EHQHILWV�
ULVNV�DQG�FRQFHUQV��DQG�WKHQ�RQ�UHVHDUFK�QHHGV�DQG�KRZ�WR�GHOLYHU�WKHP��7KH
ZRUNVKRS� IRFXVHG� SDUWLFXODUO\� RQ� *0� FURSV� DQG� IRRGV� VLQFH� PRVW� GHEDWH
VXUURXQGV� WKLV� DUHD�� WKLV� LV� LQ� FRQWUDVW� WR� WKH� KHDOWK� VHFWRU�� ZKHUH� PDQ\
SURGXFWV�� LQFOXGLQJ� GLDJQRVWLF� WHVWV�� WKHUDSHXWLFV� VXFK� DV� LQVXOLQ�� JURZWK
KRUPRQH� DQG� LQWHUIHURQ�� DQG� D� VHULHV� RI� YDFFLQHV� IRU� KXPDQV� DQG� DQLPDOV�
RIIHU�GLUHFW�KHDOWK�EHQHILWV�DQG�DSSHDU�WR�EH�ZHOO�DFFHSWHG�

7KLV�UHSRUW�KLJKOLJKWV�WKH�PDLQ�SRLQWV�RI�WKH�SUHVHQWDWLRQV�DQG��SDUWLFXODUO\��WKH
GLVFXVVLRQ��$OWKRXJK� WKH�ZRUNVKRS�FRYHUHG�D�ZLGH� UDQJH�RI� WRSLFV�DQG� WLPH
IRU� GLVFXVVLRQ�ZDV� OLPLWHG�� WKH�PHHWLQJ� DQDO\VHG� WKH� EXLOG�XS� WR� WKH� FXUUHQW
VLWXDWLRQ��SURYLGHG�SRVVLEOH�SRLQWHUV�WR�WKH�ZD\�IRUZDUG�DQG�LGHQWLILHG�VSHFLILF
UHVHDUFK� QHHGV� WKDW� PLJKW� EH� FRQVLGHUHG� IRU� LQFOXVLRQ� LQ� &RPPXQLW\
SURJUDPPHV�
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&RQVXPHU�FRQILGHQFH�LQ�WKH�VDIHW\�RI�WKH�IRRG�VXSSO\�DQG�LQ�WKH�FRPPLWPHQW
DQG� FRPSHWHQFH� RI� LQGXVWU\� DQG� WKH� UHJXODWRU\� DJHQFLHV� WR� SURWHFW� WKDW
VXSSO\� KDV� EHHQ� GDPDJHG� E\� D� VHULHV� RI� HYHQWV�� QRWDEO\� WKH� %6(� FULVLV�
&RQVXPHU� WUXVW� DQG� FRQILGHQFH� LQ� WKH� DGYLFH� RI� VFLHQWLVWV� DQG� JRYHUQPHQW
RIILFLDOV�KDV�DOVR�EHHQ�UHGXFHG��,W�LV�LQ�WKLV�FRQWH[W�WKDW�WKH�FRQWURYHUV\�DERXW
*02V� KDV� HPHUJHG�� $Q� LQLWLDO� UHOXFWDQFH� WR� ODEHO� IRRGV� FRQWDLQLQJ� *0
LQJUHGLHQWV� DGGHG� WR� WKH� GHFOLQH� LQ� WUXVW�� (XURSHDQ� FRQVXPHU� DVVRFLDWLRQV
KDYH� H[SUHVVHG� UHVHUYDWLRQV� DQG� PDQ\� HQYLURQPHQWDO� JURXSV� DUH� PRUH
IXQGDPHQWDOO\�RSSRVHG�WR�WKH�XVH�RI�WKH�WHFKQRORJ\�LQ�IRRG�SURGXFWLRQ�

)ROORZLQJ�WKH�(8�(QYLURQPHQW�&RXQFLO� LQ�-XQH�������PLQLVWHUV�KDYH�FRPPLWWHG
WKHPVHOYHV� WR� D� ULJRURXVO\� SUHFDXWLRQDU\� DSSURDFK� WR� DXWKRULVDWLRQ� RI� QHZ
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*02�DSSOLFDWLRQV��SHQGLQJ�DSSURYDO�RI� WKH� UHYLVHG�'LUHFWLYH��������((&�RQ
*02V�

0DQ\�VFLHQWLVWV�DQG�LQGXVWU\�WHQG�WR�VHH�*0�WHFKQLTXHV�DV�HOHJDQW��XVHIXO�DQG
HVVHQWLDOO\�QHXWUDO�RU� YDOXH�IUHH��RIIHULQJ�JUHDW�SRWHQWLDO�EHQHILWV� WR�PDQNLQG�
6XFK�YLHZV�DUH�QRW�DOZD\V�VKDUHG�E\�WKRVH�ZKR�DUH�H[SHFWHG�WR�DFFHSW�WKH
FRQVHTXHQFHV� RU� WR� SXUFKDVH� WKH� SURGXFWV� RI� WKH� WHFKQRORJ\�� 7KH� SXEOLF·V
SHUFHSWLRQ�RI�ULVN�PD\�GLIIHU�VXEVWDQWLDOO\�IURP�WKH�VFLHQWLVWV·�YLHZ��7KH�IRUPHU�LV
XQZLOOLQJ�WR�DFFHSW�ZKDW�LW�SHUFHLYHV�DV�DQ�LPSRVHG�ULVN�

&RQVXPHUV·� TXHVWLRQV� DQG�REMHFWLRQV�FDQ�EH�FDWHJRULVHG� XQGHU� D� UDQJH�RI
KHDGLQJV� LQFOXGLQJ�� HIIHFWV� RQ� KHDOWK�� HIIHFWV� RQ� WKH� HQYLURQPHQW�� VRFLR�
HFRQRPLF� HIIHFW� RQ� UXUDO� FRPPXQLWLHV�� LPSDFW� RQ� GHYHORSLQJ� FRXQWULHV�
RYHUDOO� ULVN�EHQHILW� UDWLR��FRQVXPHU�FKRLFH��SUR�RUJDQLF�DQWL�LQWHQVLYH� IDUPLQJ
DQG� HWKLFDO�PRUDO� LVVXHV�� 2WKHU� UHDVRQV� IRU� FRQFHUQ� DUH� PLVWUXVW� RI
PXOWLQDWLRQDOV� DQG� (8�86� WUDGH� SROLF\�� PLV�LQIRUPDWLRQ� YLD� WKH� PHGLD�� DQG
SHUFHLYHG� ODFN� RI� WUDQVSDUHQF\� LQ� DQG� VRPHWLPHV� FRQWUDGLFWRU\� QDWXUH� RI
VFLHQWLILF�LQIRUPDWLRQ�

,W�ZDV� UHFRJQLVHG� WKDW��ZKLOH�PDQ\�DSSURDFKHV�QHHG� WR�EH� WDNHQ� WR� FODULI\
WKHVH�LVVXHV��UHVHDUFK�KDG�D�YLWDO�UROH��SDUWLFXODUO\�LQ�WDFNOLQJ�VSHFLILF�WHFKQLFDO
LVVXHV�� 0RUHRYHU�� LW� ZDV� DOVR� QRWHG� WKDW� WKH� SUDFWLWLRQHUV� RI� UHVHDUFK�� WKH
VFLHQWLVWV�� KDG�D� VSHFLDO� UHVSRQVLELOLW\� IRU� FRPPXQLFDWLRQ� DQG� GLDORJXH�� DQG
WKDW�IDFWRUV�VXFK�DV�WKH�ZD\�UHVHDUFK�LV�FDUULHG�RXW��ZKR�SD\V�IRU� LW�DQG�ZKR
FDUULHV�LW�RXW�FDQ�LQIOXHQFH�WKH�DFFHSWDELOLW\�RI�UHVXOWV�
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*0�WHFKQRORJLHV�DUH�XVHG� IRU�FURSV�DQG� IRRG� WR� LPSURYH� WZR�FDWHJRULHV�RI
FKDUDFWHULVWLFV�� ILUVW�� SURGXFWLRQ� FKDUDFWHULVWLFV�� IRU� H[DPSOH�� VXVWDLQDELOLW\�
JURZWK� YHUVDWLOLW\�� \LHOG��ELRGLYHUVLW\�RU� HQYLURQPHQWDO�HFRORJLFDO� HIIHFWV�� DQG
VHFRQG��XVH�FKDUDFWHULVWLFV��VXFK�DV��XWLOLW\�GHVLUDELOLW\��QXWULWLRQDO�YDOXH��KHDOWK
SURGXFWV��WDVWH�IODYRXU�RU�SURFHVVLQJ�TXDOLWLHV��%RWK�RI�WKHVH�DUH�XQGHUSLQQHG
E\� FRQWURO� PHFKDQLVPV�� VXFK� DV� (8� DQG� QDWLRQDO� OHJLVODWLRQ�� UHJXODWRU\
SUDFWLFH�DQG�PRQLWRULQJ��:KLOH�FRQVLGHUDWLRQ�RI�DQ\�SURGXFWLRQ�FKDLQ�PXVW�EH
PDGH� RQ� DQ� RYHUDOO� EDVLV� DQG� LQFOXGH� VRFLR�HFRQRPLF� DVSHFWV�� LW� LV
QHYHUWKHOHVV� LPSRUWDQW� WR� GLVWLQJXLVK� WKH� LPSOLFDWLRQV� RI� PRGLI\LQJ
FKDUDFWHULVWLFV� RI� RQH� FDWHJRU\� IURP� WKH� RWKHU�� )RU� H[DPSOH�� LQ� (XURSH�
LQFUHDVHG�\LHOG�RU�JURZWK�YHUVDWLOLW\�DW�WKH�FURS�OHYHO�LV�SHUFHLYHG�DV�D�EHQHILW
WR�WKH�SURGXFHU�EXW�QRW�WR�WKH�FRQVXPHU�

,I� WKH� SXEOLF� LV� WR� EH� VDWLVILHG� WKDW� WKH� SRWHQWLDO� EHQHILWV� RI� *0� WHFKQRORJ\
RXWZHLJK� WKH�SRWHQWLDO� ULVNV�� UHDO�DGYDQWDJHV� IRU� WKH�FRQVXPHU�RI�*0� IRRGV
RYHU�DQG�DERYH�FRQYHQWLRQDO�IRRGV�PXVW�EH�GHPRQVWUDWHG��)DFWRUV�WKDW�PD\
LQIOXHQFH� FRQVXPHU� DFFHSWDQFH� LQ� WKH� (8� LQFOXGH� EHWWHU� WDVWH�� WH[WXUH�
NHHSLQJ�TXDOLW\�� KHDOWK� EHQHILWV�� VXFK� DV�� UHGXFHG�DOOHUJHQLFLW\� RU� LQFUHDVHG
DYDLODELOLW\�RI�PLQHUDOV�DQG�YLWDPLQV��RU�HQYLURQPHQWDO�EHQHILWV��7KH�SXEOLF�PXVW
DOVR� EH� VDWLVILHG� WKDW� WKH� UHJXODWRU\�PHFKDQLVPV� LQ� SODFH� KDYH� D� VROLG� DQG
WUXVWZRUWK\�VFLHQWLILF�EDVLV�

7KH� SXEOLF� SHUFHLYHV� ELRVDIHW\� UHVHDUFK� DV� ODJJLQJ� EHKLQG� *0� WHFKQRORJ\
GHYHORSPHQW�� 7KLV� LQGLFDWHV� WKDW� WKH� UHVXOWV�RI� WKH� ODUJH�DPRXQW�RI�ELRVDIHW\
UHVHDUFK�DQG�WKH�H[WHQVLYH�ILHOG�WHVWLQJ�WKDW�KDYH�EHHQ�XQGHUWDNHQ�RYHU� WKH
ODVW�GHFDGH�DUH�QRW�ZHOO�HQRXJK�NQRZQ��([LVWLQJ�HYLGHQFH�DQG�UHVHDUFK�UHVXOWV
IURP�WKH�(8��ZKHUH�SURMHFWV�ZRUWK�RYHU�½���PLOOLRQ�KDYH�EHHQ�ILQDQFHG��IURP
WKH� 0HPEHU� 6WDWHV� DQG� JOREDOO\�� LQ� SDUWLFXODU� IURP� WKH� 86�� VKRXOG� EH
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V\VWHPDWLFDOO\� DQDO\VHG� DQG� ZLGHO\� GLVVHPLQDWHG� WR� FRQVXPHUV� LQ� DQ
XQGHUVWDQGDEOH�IRUP�

7KHUH�LV�D�VRFLR�HFRQRPLF�FRPSRQHQW�WR�PDQ\�RI�WKH�TXHVWLRQV�UDLVHG�DQG�D
PXOWLGLVFLSOLQDU\�DSSURDFK� WR� UHVHDUFK� LV� UHTXLUHG��5HVHDUFKHUV�ZLWK�H[SHUWLVH
LQ� VRFLDO� VFLHQFHV� QHHG� WR�EH� LQYLWHG��DORQJ�ZLWK� ODERUDWRU\�EDVHG� VFLHQWLVWV�
HFRORJLVWV�� WR[LFRORJLVWV� DQG� HSLGHPLRORJLVWV� WR� DGGUHVV� WKH� LVVXHV�� :KHUH
DSSURSULDWH�� QRQ�JRYHUQPHQWDO� RUJDQLVDWLRQV� RU� FRQVXPHU� ERGLHV� VKRXOG� EH
LQFOXGHG� LQ� SURMHFW� FRQVRUWLD� WR� HQVXUH� WKDW� SXEOLF� LQWHUHVWV� DUH� FRQVLGHUHG
IURP�WKH�GHVLJQ�VWDJH�

,W� ZDV� DOVR� SRLQWHG� RXW� WKDW� WKH� VRXUFH� RI� UHVHDUFK� IXQGLQJ� PD\� DIIHFW
DFFHSWDELOLW\�RI� UHVXOWV�� IRU�H[DPSOH�� LW�ZDV�FRQVLGHUHG�WKDW�SXEOLF� IXQGLQJ�RI
*02�ULVN�EHQHILW� UHVHDUFK� LV�FUXFLDO�DQG� WKDW� UHVHDUFK� LQ� VHQVLWLYH�DUHDV�PD\
EH�OHVV�DFFHSWDEOH�LI�IXQGHG�E\�LQGXVWU\�
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$UHDV�ZKHUH�DGGLWLRQDO� UHVHDUFK�ZRXOG�FRQWULEXWH� WR�FODULI\� VSHFLILF� LVVXHV�RU
UHVSRQG�WR�SXEOLF�FRQFHUQ�ZHUH�LGHQWLILHG�DV�IROORZV�

))RRRRGG��KKHHDDOOWWKK
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• 'HYHORSPHQW�RI�UDSLG��UHOLDEOH�GHWHFWLRQ�PHWKRGV�IRU�*0�IRRGV�DQG�WKHLU
GHULYDWLYHV�WR�DOORZ�WUDFHDELOLW\�WKURXJKRXW�WKH�SURGXFWLRQ��SURFHVVLQJ�DQG
GLVWULEXWLRQ�FKDLQ��7KLV�ZLOO�IDFLOLWDWH�VHJUHJDWLRQ��GHWHUPLQDWLRQ�RI�WKH�OHYHO
RI�FRPSOLDQFH�ZLWK�WKUHVKROG�YDOXHV��ODEHOOLQJ�DQG�FRQVXPHU�FKRLFH�

• 'HYHORSPHQW�RI�TXDQWLWDWLYH�KD]DUG�DVVHVVPHQW�PHWKRGV��IRU�KXPDQV�DQG
DQLPDOV�� VLPLODU� WR� WKRVH� XVHG� IRU� IRRG� DGGLWLYHV�� 'HYHORSPHQW� RI� FULWHULD
DQG�UHFRPPHQGDWLRQV�IRU�VHOHFWHG�IHHGLQJ�VWXGLHV�

• ([DPLQDWLRQ�RI�WKH�DGHTXDF\�RI�WKH�H[LVWLQJ�FODVVLILFDWLRQ�VFKHPH�IRU�IRRG
FRQVWLWXHQWV�� FRQYHQWLRQDO�DQG�QRYHO�� 7KLV� KDV�SDUWLFXODU� UHOHYDQFH� LQ� WKH
DUHD� RI� QXWULWLRQDO� JHQRPLFV� IRU� WKH� SURGXFWLRQ� RI� IXQFWLRQDO� IRRGV�� L�H�
IRRGV�ZLWK�KHDOWK�HQKDQFLQJ�HIIHFWV��DGGLWLRQDO�PLFURQXWULHQWV��HWF�

• 'HYHORSPHQW� RI� FULWHULD� IRU� RSHUDWLRQDO� GHFLVLRQV� RQ� ¶VXEVWDQWLDO
HTXLYDOHQFH·� DQG� WKHLU� DSSOLFDELOLW\� WR� WKH� QH[W� JHQHUDWLRQ� RI� *0
SURGXFWV�

• ,GHQWLILFDWLRQ� RI� HIIHFWLYH� ELRPDUNHUV� WR� PRQLWRU� SRVVLEOH� DGYHUVH� SRVW�
DSSURYDO�KHDOWK�HIIHFWV��LQ�KXPDQV�DQG�DQLPDOV��DNLQ�WR�H[LVWLQJ�V\VWHPV�IRU
SKDUPDFHXWLFDOV�

• (SLGHPLRORJLFDO�VWXGLHV�OLQNLQJ�FRQVXPSWLRQ�SDWWHUQV�WR�PHGLFDO�UHFRUGV�LQ
RUGHU�WR�FRPSDUH�DQG�FRQWUDVW�WKH�KHDOWK�VWDWXV�RI�(8�DQG�86�FRQVXPHUV�

((QQYYLLUURRQQPPHHQQWW��DDJJUULLFFXXOOWWXXUUHH
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

• 'HYHORSPHQW� RI� /LIH� &\FOH� $VVHVVPHQW� DV� D� WRRO� WR� DOORZ� FRPSDUDWLYH
HYDOXDWLRQ� RI� UHVRXUFH� XVH� DQG� HQYLURQPHQWDO� LPSDFW� RI� GLIIHUHQW
DSSURDFKHV�LQ�DJULFXOWXUH��IRU�H[DPSOH��WR�FRPSDUH�WKH�LPSDFW�RI�PRGHUQ
LQWHQVLYH� DJULFXOWXUH� RQ� WKH� HQYLURQPHQW� ZLWK� WKH� LPSDFW� RI� JHQHWLFDOO\
PRGLILHG� FURSV� DV� D� ZD\� RI� LGHQWLI\LQJ� WKH� PRUH� HQYLURQPHQWDOO\
FRPSDWLEOH� DQG� HFRQRPLFDOO\� YLDEOH�� KHQFH� VXVWDLQDEOH�� DJULFXOWXUDO
SUDFWLFHV�
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• &RPSDULVRQV�EHWZHHQ�WKH�XVH�RI�DJURFKHPLFDOV� LQ� WKH�FXOWLYDWLRQ�RI�*0�
FRQYHQWLRQDO� DQG�RUJDQLF� FURSV�� DQG�EHWZHHQ� WKH� QRQ�WDUJHW� HIIHFWV� RI
JHQHWLFDOO\�HQJLQHHUHG�FURS�XVH�DQG�FRQYHQWLRQDO�DJURFKHPLFDO�XVH��7KLV
W\SH� RI� ZRUN� ZRXOG� FODULI\� LVVXHV�� VXFK� DV�� ZKHWKHU� WKH� RIWHQ�FLWHG
JHQHUDWLRQ� RI� VXSHUZHHGV� DV� D� SRVVLEOH� FRQVHTXHQFH� RI� *0� FURS� XVH
ZRXOG� EH� DQ\� GLIIHUHQW� WR� WKH� UDQJH� RI� ZHHGV� UHVLVWDQW� WR� KHUELFLGHV
DOUHDG\�VHOHFWHG�E\��FXUUHQW�FURS�SURGXFWLRQ�V\VWHPV�DQG�WKH�ZLGHVSUHDG
XVH�RI�KHUELFLGHV�

• &RPSDULVRQ�RI�JHQH�WUDQVIHU� IURP�JHQHWLFDOO\�HQJLQHHUHG�FURSV�RU�PLFUR�
RUJDQLVPV� ZLWK� WKDW� IURP� QRQ�JHQHWLFDOO\� HQJLQHHUHG� FURSV� RU� PLFUR�
RUJDQLVPV�� LQ� SDUWLFXODU� XQGHU� FRQGLWLRQV� RI� VHOHFWLYH� SUHVVXUH�
0HDVXUHPHQW�RI�WKH�H[WHQW�RI�JHQH�WUDQVIHU�LQWR�IHUDO�SRSXODWLRQV�DQG�WKH
LPSDFW�RI�WKHVH�K\EULGV�

• 0HDVXUHPHQW� RI� WKH� SHUVLVWHQFH� RI� '1$� LQ� WKH� VRLO�� LQ� SDUWLFXODU� XQGHU
YDULRXV�VHOHFWLRQ�SUHVVXUHV��)LHOG�DQG�IDUP�WULDOV�ZLOO�EH�QHHGHG�LQ�RUGHU� WR
JHW�PHDQLQJIXO�UHVXOWV�

• 'HYHORSPHQW� RI� PDUNHU� JHQHV� DV� DQ� DOWHUQDWLYH� WR� DQWLELRWLF� UHVLVWDQFH�
UHPRYDO�RI�PDUNHUV�DQG�VHOHFWLRQ�ZLWKRXW�WKH�XVH�RI�PDUNHUV�

• (VWDEOLVKPHQW�RI�D�GHILQLWLRQ�RI� ORQJ�WHUP�GHVLUDEOH�DQG�XQGHVLUDEOH� WUDLWV�
3URGXFHUV�DQG�FRQVXPHUV�PD\�KDYH�GLIIHUHQW�GHILQLWLRQV�

• 'HYHORSPHQW�RI�WHFKQLFDO�DSSURDFKHV�WR�DYRLG�WKH�VSUHDG�RI�JHQHV�LQ�WKH
HQYLURQPHQW��IRU�H[DPSOH��PDOH�VWHULOLW\��FRQVWUXFWLRQ�RI�LQKHUHQWO\�XQVWDEOH
JHQHV�RU�HQVXULQJ� WKDW�DGGHG�JHQHV�DUH�H[SUHVVHG�RQO\� LQ� VRPH�SDUWV�RI
WKH� SODQW�� 7HFKQLTXHV� DUH� DOVR� QHHGHG� IRU� UHYHUVLQJ� XQIRUHVHHQ� HIIHFWV�
VXFK� DV�� SURPRWHU� JHQHV� VZLWFKLQJ� RQ� VLOHQW� JHQHV� ZLWK� XQSUHGLFWDEOH
DGGLWLRQDO� FRQVHTXHQFHV�� EHQHILFLDO� RU� KDUPIXO�� RU� SODQW� JHQHWLF
PRGLILFDWLRQ�DFWLYDWLQJ�GRUPDQW�YLUXVHV�

• 'HYHORSPHQW�RI�XQLIRUP�SUDFWLFDO�PHWKRGV�RI�SUH�UHOHDVH�WHVWLQJ�DQG�SRVW�
UHOHDVH� PRQLWRULQJ�� 7KLV� FRXOG� JUHDWO\� IDFLOLWDWH� ERWK� WKH� DXWKRULVDWLRQ� RI
*0�SURGXFWV�DQG�SXEOLF�FRQILGHQFH�LQ�WKH�VDIHW\�UHTXLUHPHQWV�WKH\�PXVW
PHHW�� $W� SUHVHQW�� DXWKRULVDWLRQ� RI� *02� ILHOG� UHOHDVHV� UHTXLUHV� DQ
HQYLURQPHQWDO�ULVN�DVVHVVPHQW�DV�GHILQHG�LQ�(8�OHJLVODWLRQ��'LUHFWLYH�������
RU� VHFWRUDO� OHJLVODWLRQ� FRQWDLQLQJ� VLPLODU� GHPDQGV��� KRZHYHU� RSHUDWLRQDO
LPSOHPHQWDWLRQ� RI� WKLV� LQ� GLIIHUHQW� FRXQWULHV� PD\� UHIOHFW� VLJQLILFDQWO\
GLIIHUHQW�VWDQGDUGV�DQG�LQWHUSUHWDWLRQ�

• 'HYHORSPHQW�RI�HIIHFWLYH�ELRPDUNHUV�WR�DOORZ�D�PRQLWRULQJ�PHFKDQLVP�IRU
SRVVLEOH�XQIRUHVHHQ�HQYLURQPHQWDO�HIIHFWV�SRVW�DSSURYDO
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,W� LV� RIWHQ� FODLPHG� WKDW� *0� WHFKQRORJ\� KDV� JUHDW� SRWHQWLDO� WR� LPSURYH� WKH
TXDOLW\� RI� OLIH� LQ� WKH� GHYHORSLQJ� ZRUOG�� )RU� H[DPSOH�� ULFH� ZLWK� HQKDQFHG
DYDLODELOLW\� RI� LURQ� DQG� ��FDURWHQH�� ZKLFK� FRXOG� DOOHYLDWH� LURQ� GHILFLHQF\
DQDHPLD�DQG�YLWDPLQ�$�GHILFLHQF\� LQ�SRSXODWLRQV�GHSHQGHQW�RQ� ULFH�EDVHG
GLHWV�� KDV� UHFHQWO\� EHHQ� GHYHORSHG� ZLWK� (8� UHVHDUFK� VXSSRUW�� 8QOLNH� WKH
VLWXDWLRQ� LQ� (XURSH��SURGXFWLRQ� LVVXHV� LQ�GHYHORSLQJ�FRXQWULHV�DUH�RIWHQ�RI�DV
PXFK� LPSRUWDQFH� WR� WKH� FRQVXPHU� DV� WR� WKH� SURGXFHU�� ,QFUHDVHG� \LHOG� LQ
WKHVH� FRXQWULHV� FDQ� PHDQ� WKH� GLIIHUHQFH� EHWZHHQ� OLIH� DQG� GHDWK�
1HYHUWKHOHVV� WKHUH� LV� OHJLWLPDWH� FRQFHUQ� WKDW�� LI� XVHG� LUUHVSRQVLEO\�� WKH
WHFKQRORJ\� FRXOG� KDYH� GHYDVWDWLQJ� HFRQRPLF� FRQVHTXHQFHV� LQ� WKHVH
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FRXQWULHV� ZLWK�� IRU� H[DPSOH�� IDUPHUV� EHLQJ� H[SORLWHG� E\� PXOWLQDWLRQDO
FRPSDQLHV� ZKR� RZQ� WKH� VHHGV� DQG� VHOO� WKH� FKHPLFDOV�� WHFKQRORJ\� W\LQJ
SURGXFHUV� WR�PXOWLQDWLRQDOV�� HWF�� )XUWKHUPRUH�� ULVN� DVVHVVPHQWV� FDUULHG� RXW� LQ
WKH�(8�FDQQRW�EH�H[WUDSRODWHG�WR�GHYHORSLQJ�FRXQWULHV�VLQFH�FRQGLWLRQV�GLIIHU�
IRU� H[DPSOH�� DQ� XQGHUQRXULVKHG� SRSXODWLRQ� PD\� EH� PRUH� VHQVLWLYH� WR� VLGH
HIIHFWV� RI� FRQVXPLQJ� FHUWDLQ� IXQFWLRQDO� IRRGV�� DQG� JHQH� IORZ� LQ� D� WURSLFDO
HFRV\VWHP�ZLOO�GLIIHU�IURP�WKDW�LQ�WKH�WHPSHUDWH�]RQH�

'LDORJXH�ZLWK�GHYHORSLQJ�FRXQWULHV�DQG�WKH�UHVHDUFK�FRPPXQLW\�ZRXOG�KHOS
HQVXUH� WKH� DSSURSULDWH� XVH� RI� *0� WHFKQRORJ\� DV� D� WRRO�� DPRQJ� RWKHUV�� WR
WDFNOH� WKHLU� VSHFLILF� SUREOHPV� DQG� QHHGV� LQ� WKH� SXUVXLW� RI� VXVWDLQDEOH
GHYHORSPHQW�� 'HYHORSLQJ� FRXQWU\� VFLHQWLVWV� VKRXOG� EH� LQYROYHG� LQ� WKH
UHVHDUFK�� ,I� WKH� WHFKQRORJ\� JHQXLQHO\� FRQWULEXWHV� WR� DOOHYLDWLQJ� KXQJHU� DQG
SRYHUW\� LQ� GHYHORSLQJ� FRXQWULHV� WKH� SXEOLF�PD\� YLHZ� LW�PRUH� IDYRXUDEO\�� (8
UHVRXUFHV� FRXOG� DOVR� EH� XVHG� IRU� FDSDFLW\� EXLOGLQJ� LQ� GHYHORSLQJ� FRXQWULHV
DQG�IRU�UDLVLQJ�DZDUHQHVV�RI�ELRVDIHW\�LVVXHV�
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$W�PDQ\�SRLQWV�GXULQJ� WKH�ZRUNVKRS� LW�ZDV�QRWHG� WKDW�GHEDWH�RQ�*0� LVVXHV
RIWHQ� ODFNHG� EDODQFH� DQG� IDLOHG� WR� SODFH� WKH� LVVXHV� LQ� WKHLU� SURSHU
SHUVSHFWLYH�� 7R� UHPHG\� WKLV�� WKH� QHHG� IRU� HGXFDWLRQ�� FRPPXQLFDWLRQ� DQG
GLDORJXH�EHWZHHQ�LQWHUHVWHG�SDUWLHV�ZDV�VWUHVVHG�

&RQVXPHUV� LQGLFDWH�WKDW�WKH\�ZDQW�WR�EH�DEOH�WR�PDNH�LQIRUPHG�FKRLFHV�RQ
ZKHWKHU�RU�QRW� WKH\�FRQVXPH�*0�IRRG��2Q�WKH�RWKHU�KDQG��VRPH�DUH�DIUDLG
WKDW�DQ\�LQIRUPDWLRQ�LV�RQH�VLGHG��7KH�LQWHUIDFH�EHWZHHQ�WHFKQLFDO�DVSHFWV�RI
ELRWHFKQRORJ\� DQG� WKH� FRPPXQLFDWLRQ� RI� UHVXOWV� QHHGV� WR� EH� LPSURYHG�
6FLHQWLVWV�QHHG�WR�DSSHDU�LQ�DQG�WR�VWD\�LQ�GLDORJXH�ZLWK�WKH�SXEOLF��+RZHYHU�
PDQ\�ZLOO�UHTXLUH�WUDLQLQJ� LI� WKH\�DUH�WR�FRPPXQLFDWH�HIIHFWLYHO\�LQ�D�PDQQHU
WKDW� WKH� SXEOLF� FDQ� XQGHUVWDQG�� 5LVN� FRPPXQLFDWLRQ� VWUDWHJLHV� VKRXOG� EH
H[DPLQHG�DQG�V\VWHPV�IRU�LQIRUPLQJ�WKH�SXEOLF�QHHG�WR�EH�HVWDEOLVKHG�

)XUWKHU�VRFLR�HFRQRPLF�UHVHDUFK�LV�UHTXLUHG�WR�HVWDEOLVK�KRZ�SXEOLF�RSLQLRQ�RQ
*02V� LV� IRUPHG� DQG� WKH� GHJUHH� RI� LPSRUWDQFH� DWWDFKHG� WR� WKH� YDULRXV
TXHVWLRQV� UDLVHG� E\� WKH� XVH� RI�*0� WHFKQRORJ\� �VHH� 6HFWLRQ� ¶%XLOG�XS� WR� WKH
&XUUHQW� 6LWXDWLRQ·��� ,W� LV� DOVR� LPSRUWDQW� WR� GHWHUPLQH�ZKDW� IDFWRUV� JRYHUQ� WKH
SXEOLF·V�ULVN�DFFHSWDQFH�

,W�ZRXOG�DOVR�EH�XVHIXO�WR�FRPSDUH�GLIIHUHQW�VFHQDULRV�UHJDUGLQJ�WKH�UHJXODWLRQ
RI�*02V�� )RU� H[DPSOH�� WKH� LPSDFW� RI� D�PRUDWRULXP� RQ� QHZ�*0� DSSURYDOV
QHHGV� WR� EH� H[DPLQHG�� DV� GRHV� WKH� LPSDFW� RI� WKH� OHYHO� RI� ULJRXU� LQ� WKH
DSSOLFDWLRQ� RI� WKH� SUHFDXWLRQDU\� SULQFLSOH� RU�� LQGHHG�� WKH� IUHH� PDUNHW
DSSURDFK�

7HFKQRORJ\� WUDMHFWRULHV�DOVR� QHHG� WR�EH�FDUHIXOO\� REVHUYHG��&RPPXQLFDWLRQ
RQ� WKH� W\SHV� RI� UHVHDUFK� EHLQJ� XQGHUWDNHQ� DQG� IXQGHG� XQGHU� GLIIHUHQW
KHDGLQJV�LV�LPSRUWDQW�DV�RQH�OLQH�RI�UHVHDUFK�PD\�PDNH�DQRWKHU�UHGXQGDQW�RU
OHVV� LPSRUWDQW�� IRU� H[DPSOH�� GHYHORSPHQW� RI� ¶VHOI�GHVWUXFWLQJ·� JHQHV� PLJKW
UHVROYH�WKH�JHQH�WUDQVIHU�LVVXH�
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3UDFWLFDO�PHDVXUHV�ZHUH�LGHQWLILHG�ZKHUH�WKH�4XDOLW\�RI�/LIH�SURJUDPPH�FRXOG
KHOS�DGGUHVV�LVVXHV�UHJDUGLQJ�*02V�ZKLFK�FDXVH�SXEOLF�FRQFHUQ��QRWDEO\�

½ IXQGLQJ�QHZ�UHVHDUFK�LQ�DUHDV�LGHQWLILHG�GXULQJ�WKH�ZRUNVKRS�DQG�GHWDLOHG
DERYH��VHH�6HFWLRQ�
5HVHDUFK�1HHGV�DQG�KRZ�WR�'HOLYHU�7KHP
�

½ OLQNLQJ�LQQRYDWLYH�UHVHDUFK�PRUH�FORVHO\�WR�SRWHQWLDO�VRFLHWDO�EHQHILWV

½ HQFRXUDJLQJ�PRUH� HIIHFWLYH� LQWHJUDWLRQ� RI� VRFLR�HFRQRPLF� UHVHDUFK� LQWR
WHFKQLFDO� SURJUDPPHV� DQG�PRUH� LQWHUGLVFLSOLQDU\� LQWHJUDWLRQ� DPRQJ� WKH
QDWXUDO�VFLHQFHV

½ PDNLQJ�FHUWDLQ�SDUWV�RI�WKH�ZRUN�SURJUDPPH�PRUH�H[SOLFLW�ZLWK�UHVSHFW�WR
WKH�UHVHDUFK�UHTXLUHG�WR�DGGUHVV�WKHVH�FRQFHUQV

½ UHYLHZLQJ� ULVN�EHQHILW� DQDO\VLV� PHWKRGV� ZLWK� D� YLHZ� WR� WKHLU� SRVVLEOH
LPSURYHPHQW

½ EXLOGLQJ�RQ�DQG�PRQLWRULQJ�H[LVWLQJ� NQRZOHGJH�DQG�H[SHULHQFH� LQ� WKH� (8
DQG�HOVHZKHUH��SDUWLFXODUO\�WKH�86

½ HQFRXUDJLQJ� QHWZRUNLQJ� RI� UHVHDUFKHUV� LQYROYHG� LQ� DOO� DVSHFWV� RI� *0
ELRVDIHW\�UHVHDUFK��LQFOXGLQJ�PHGLD�VWXGLHV��WR�DGG�YDOXH�WR�WKHLU�ZRUN

½ LPSURYLQJ� FRPPXQLFDWLRQ� RI� UHVHDUFK� UHVXOWV� WR� WKH� SXEOLF� LQ� RUGHU� WR
SURPRWH�LQIRUPHG�SXEOLF�GHEDWH

½ HQFRXUDJLQJ� SDUWLFLSDWLRQ� RI� FRQVXPHUV
� DVVRFLDWLRQV� RU� VLPLODU� ERGLHV� LQ
UHVHDUFK� SURMHFWV� DQG� LQ� HYDOXDWLRQ� RI� SURSRVDOV� WR� KHOS� DFFHSWDQFH� RI
UHVXOWV�

,W�ZDV�IXUWKHU�FRQFOXGHG�WKDW�ZKLOH�*02�FURSV�DQG�IRRGV�FRXOG�SURYLGH�PDQ\
EHQHILWV� WR� VRFLHW\�� WKHVH�ZLOO� RQO\�EH�DFKLHYHG� LI�D�FXOWXUH�RI�RSHQQHVV�DQG
FRQWLQXRXV�GLDORJXH�EHWZHHQ�VFLHQWLVWV��LQGXVWU\�DQG�FRQVXPHU�ERGLHV�FDQ�EH
GHYHORSHG�� (YHQ� WKHQ� LW� ZDV� UHFRJQLVHG� WKDW� VRFLHW\� RU� LQGLYLGXDOV� PLJKW
RSSRVH� WKH� XVH� RI� WKH� WHFKQRORJ\� IRU� SHUFHLYHG� VDIHW\� RU� RWKHU� UHDVRQV�
+HQFH��ZKLOH�*0�WHFKQRORJ\�PD\�RIIHU�SRWHQWLDO�VROXWLRQV�WR�FHUWDLQ�SUREOHPV�
UHVHDUFK� LQWR� QRQ�*0� VROXWLRQV� PXVW� FRQWLQXH� LQ� SDUDOOHO� DQG� UHVXOWV� EH
FRPSDUHG��&RPSOHWH�RSHQQHVV� LV� UHTXLUHG� LQ�GHFLVLRQ�PDNLQJ�DQG� LQ� VHWWLQJ
WKH� UHVHDUFK� DJHQGD�� :RUNVKRS� SDUWLFLSDQWV� DOVR� QRWHG� WKDW� WKH� FRUUHFW
EDODQFH� QHHGHG� WR� EH� IRXQG� EHWZHHQ� LQGXVWU\�IXQGHG� DQG� SXEOLF�IXQGHG
UHVHDUFK��SDUWLFXODUO\� LQ�VHQVLWLYH�DUHDV��7KH�WDVN�RI�WKH�($*V�ZLOO�EH�WR�DGYLVH
WKH�&RPPLVVLRQ�ZKLFK�UHVHDUFK�LV�EHVW�XQGHUWDNHQ�RQ�D�(XURSHDQ�OHYHO�

7KH�:RUNVKRS�ZDV�FRQVLGHUHG�YHU\�VXFFHVVIXO��DQG�LQ�VRPH�ZD\V�DQ�LPSRUWDQW
PLOHVWRQH�� E\� WKH� SDUWLFLSDQWV�� ,Q� SDUWLFXODU�� WKH� HYHQW� DOORZHG� NH\
SHUVRQDOLWLHV� IURP� GLIIHUHQW� EDFNJURXQGV� DQG� SHUVSHFWLYHV� �LQFOXGLQJ
UHSUHVHQWDWLYHV�RI�FRQVXPHUV·�RUJDQLVDWLRQV��HFRORJLVWV�DQG�LQGXVWU\��WR�GLVFXVV
*02�UHVHDUFK� LQ�D�FRQVWUXFWLYH��IUDQN�DQG�RSHQ�PLQGHG�ZD\��,W�DOORZHG�WKH
FRQVXPHUV·�RUJDQLVDWLRQV�DQG�RWKHUV�ZKR�SUHVHQWHG�WKH�SXEOLF·V�FRQFHUQV�DV
ZHOO�DV�HFRORJLVWV�WR�LGHQWLI\�VSHFLILF�UHVHDUFK�QHHGV�DQG�WR�KDYH�DQ� LQSXW�WR
WKH� GHILQLWLRQ� DQG� IRFXV� RI� WKH� 4XDOLW\� RI� /LIH� :RUN� 3URJUDPPH�� 7KH� ($*
UHSUHVHQWDWLYHV�� IRU� WKHLU�SDUW��H[SUHVVHG�ZLOOLQJQHVV� WR� LQFOXGH� WKHVH�QHHGV� LQ
WKHLU�DGYLFH�WR�WKH�&RPPLVVLRQ�RQ�WKH�XSGDWLQJ�RI�WKH�:RUN�3URJUDPPH��6XFK
ZDV�WKH�VDWLVIDFWLRQ�DW�WKH�FRQVWUXFWLYH�DWPRVSKHUH�LQ�WKH�ZRUNVKRS�WKDW�LW�ZDV
VXJJHVWHG� WKDW� DQ� LQIRUPDO� IRUXP� FRXOG� EH� HVWDEOLVKHG�� LQFOXGLQJ
UHSUHVHQWDWLYHV� IURP� WKH� GLIIHUHQW� EDFNJURXQGV�� LQ� RUGHU� WR� PDLQWDLQ� WKH
GLDORJXH��WKHUHE\�HQVXULQJ�WKDW�SXEOLF�FRQFHUQV�FRQWLQXH�WR�EH�FOHDUO\
LGHQWLILHG�DQG�DGGUHVVHG�
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