
7KLV� LVVXH� RI� WKH� %5/� %XOOHWLQ� GLVFXVVHV�
HQYLURQPHQWDO� HQULFKPHQW� RI� ODERUDWRU\� DQLPDOV��
LQFOXGLQJ� KRZ� HQULFKPHQW� HQKDQFHV� DQLPDO� ZHOO-
EHLQJ��D�EULHI�GLVFXVVLRQ�RI�JRYHUQPHQWDO�UHJXODWLRQV�
DQG�RYHUVLJKW�� DQG�HQULFKPHQW� VWUDWHJLHV�GHYHORSHG�
IRU�WKH�VSHFLHV�KRXVHG�LQ�WKH�%5/�� 
 
(QYLURQPHQWDO� HQULFKPHQW� LV� D� FRPELQDWLRQ� RI�
VWUDWHJLHV� GHVLJQHG� WR� SURPRWH� WKH� SV\FKRORJLFDO�
ZHOO-EHLQJ� RI� DQLPDOV� KRXVHG� LQ� ODERUDWRU\� VHWWLQJV��
7KHVH� LQFOXGH� VRFLDO�� VWUXFWXUDO�� VHQVRU\�� DQG�
QXWULWLYH� FRPSRQHQWV� WKDW� HQFRXUDJH� DQLPDOV� WR�
GLVSOD\� QRUPDO� EHKDYLRUV�� 7KXV�� HQULFKPHQW�
SURJUDPV� DUH� WDLORUHG� WR� DGGUHVV� VSHFLHV-VSHFLILF�
QHHGV���%HIRUH�LPSOHPHQWLQJ�HQULFKPHQW��D�WKRURXJK�
DQDO\VLV� LV� FRQGXFWHG� WR� HQVXUH� QRYHO� LWHPV� DUH�
VSHFLHV�DSSURSULDWH��VDIH��DQG�HDVLO\�VDQLWL]HG� 
 
(QYLURQPHQWDO�(QULFKPHQW��(IIHFWV�RQ�
$QLPDO�:HOIDUH�DQG�5HVHDUFK 
2XU�XQGHUVWDQGLQJ�RI�WKH�SV\FKRORJLFDO�ZHOO-EHLQJ�RI�
DQLPDOV� LV� FRQVWDQWO\� HYROYLQJ� DV� PRUH� LV� OHDUQHG�
DERXW� VSHFLHV-VSHFLILF� EHKDYLRU�� $Q� HIIHFWLYH�
HQULFKPHQW� SURJUDP� SURYLGHV� IRU� DQ� DQLPDO¶V�
FRJQLWLYH� DQG� SK\VLFDO� QHHGV� E\� HPXODWLQJ� WKH�
FRPSOH[LW\�RI� WKH�QDWXUDO�HQYLURQPHQW�� �7KH�DGGLWLRQ�
RI� PHDQLQJIXO�� VSHFLHV-DSSURSULDWH� HQULFKPHQW�
EHQHILWV� ERWK� WKH� DQLPDOV� DV� ZHOO� DV� WKH� UHVHDUFK�
FRPPXQLW\�� 
 
7KH� XVH� RI� HQYLURQPHQWDO� HQULFKPHQW� LQ� ODERUDWRU\�
DQLPDO� IDFLOLWLHV� RIWHQ� VWLPXODWHV� FRQIOLFWLQJ� RSLQLRQV�
DV� WR� LWV� YDOXH�� � 2Q� WKH� RQH� KDQG�� WKH� OLWHUDWXUH� LV�
DEXQGDQW� ZLWK� H[DPSOHV� RI� WKH� SRVLWLYH� HIIHFWV�
HQULFKPHQW� KDV� RQ� DQLPDOV¶� ZHOIDUH�� � 2Q� WKH� RWKHU�
KDQG�� WKHUH�DUH�VWXGLHV� LOOXVWUDWLQJ� WKH�XQSUHGLFWDEOH�
LPSDFWV�HQULFKPHQW�PD\�KDYH�RQ�UHVHDUFK��VXFK�DV�
LQWURGXFLQJ� FRQIRXQGLQJ� YDULDEOHV�� $V� ERWK� YLHZV�
KROG� WUXWKV�� LW� LV� FUXFLDO� WKDW� HQULFKPHQW� EH�
LPSOHPHQWHG� RQO\� DIWHU� FDUHIXO� DQDO\VLV�� � ,I� FKRVHQ�
KDVWLO\� HQULFKPHQW� KDV� WKH� SRWHQWLDO� WR� QHJDWLYHO\�
DIIHFW� WKH� ZHOIDUH� RI� WKH� DQLPDOV� DV� ZHOO� DV� WKH�
UHVHDUFK��� 
 
$SSURSULDWHO\� HQULFKHG�HQYLURQPHQWV� VKRXOG�SURYLGH�
DQLPDOV� WKH� SHUFHSWLRQ� RI� FRQWURO� RYHU� WKH�
PLFURHQYLURQPHQW��ZKLFK�DOORZV� WKHP�WR�EHWWHU�FRSH�
ZLWK� H[WHUQDO� VWUHVVRUV�� 7KH� DELOLW\� WR� UHDFW� WR�

DGYHUVH� VWLPXOL� LQ� D� QDWXUDO� PDQQHU� UHGXFHV�
VWHUHRW\SLFDO� RU� DEQRUPDO� EHKDYLRUV� ZKLFK�
RWKHUZLVH� FDQ� KDYH� GHWULPHQWDO� HIIHFWV� RQ� ERWK�
DQLPDO� KHDOWK� DQG� UHVHDUFK� YDOLGLW\�� $QLPDO¶V�
KRXVHG� LQ� XQHQULFKHG� HQYLURQPHQWV� FDQ� GHYHORS�
SK\VLRORJLFDO�� QHXURORJLFDO�� LPPXQRORJLFDO�� DQG�
EHKDYLRUDO� DEQRUPDOLWLHV�� ZKLFK� DUH� QRW� RQO\� D�
ZHOIDUH� FRQFHUQ�� EXW� UDLVH�TXHVWLRQV� UHJDUGLQJ� WKH�
YDOLGLW\� RI� UHVHDUFK� UHVXOWV��� 7KHUHIRUH�� FUHDWLQJ�
VSHFLHV� WDLORUHG� HQULFKPHQW� SURJUDPV� ZKLOH�
DYRLGLQJ� RQH-VL]H-ILWV-DOO� SODQV� HQKDQFHV� DQLPDO�
ZHOO-EHLQJ� DQG� ZRUNV� WR� UHGXFH� LQWHU-H[SHULPHQWDO�
YDULDELOLW\�� WKHUHIRUH� FUHDWLQJ� EHWWHU� DQLPDO� PRGHOV�
IRU�VFLHQWLILF�SXUSRVHV��������� 
 
'HVLJQLQJ�DQ�(QULFKPHQW�3URJUDP��5XOHV�
DQG�5HJXODWLRQV 
'HVLJQLQJ� D� VXFFHVVIXO� HQULFKPHQW� SURJUDP�
UHTXLUHV� D� FROODERUDWLYH� HIIRUW� IURP� WKH� YHWHULQDU\�
VWDII��$&&��DQG�UHVHDUFK�FRPPXQLW\���0DQ\�IDFWRUV�
DUH� FRQVLGHUHG� GXULQJ� WKH� HQULFKPHQW� SODQQLQJ�
SURFHVV�� VXFK� DV� HQVXULQJ� WKDW� WKH� REMHFWLYHV� VHW�
IRUWK� E\� WKH� 8�6�� 'HSDUWPHQW� RI� $JULFXOWXUH¶V��
�86'$�� $QLPDO�:HOIDUH� $FW� �$:$��� WKH�*XLGH� IRU�
WKH� &DUH� DQG� 8VH� RI� /DERUDWRU\� $QLPDOV� �*XLGH���
DQG� WKH� $&&� DUH� PHW������ � 9DULRXV� FRPSRQHQWV� RI�
WKH�%5/�HQULFKPHQW�SURJUDP�DUH�UHYLHZHG�DQQXDOO\�
E\�WKH�86'$��DV�ZHOO�DV�WULHQQLDOO\�GXULQJ�$$$/$&�
DFFUHGLWDWLRQ� VLWH� YLVLWV�� WR� HQVXUH� FRPSOLDQFH�ZLWK�
$:$� VWDQGDUGV� DQG� WKH� UHFRPPHQGDWLRQV� RI� WKH�
*XLGH� 
 
7KH�$:$�UHTXLUHV�WKH�LQFOXVLRQ�RI�H[HUFLVH�WLPH�IRU�
VLQJOH� KRXVHG� GRJV� ZKLOH� DOVR� UHFRJQL]LQJ� WKH�
LPSRUWDQFH�RI�SRVLWLYH� LQWHUDFWLRQV�ZLWK�KXPDQV�DV�
D� PHDQV� RI� HQKDQFLQJ� DQLPDO� ZHOO-EHLQJ�� 7KH�
$:$¶V� FULWHULRQ� IRU� QRQKXPDQ� SULPDWH� HQULFKPHQW�
IRFXVHV� RQ� VRFLDO� KRXVLQJ� WR� DGGUHVV� WKHLU�
SV\FKRORJLFDO� QHHGV� DV� ZHOO� DV� DGGLWLRQ� RI�
PHDQLQJIXO�PDQLSXODQGD�WR�WKHLU�HQYLURQPHQW�� 
 
7KH� *XLGH� H[SDQGV� RQ� WKH� $:$� E\� SURYLGLQJ�
UHFRPPHQGDWLRQV� IRU� DOO� YHUWHEUDWH� VSHFLHV�� 7KH�
HPSKDVLV�LV�RQ�VRFLDO�KRXVLQJ�IRU�VRFLDO�VSHFLHV�DV�
LW� LV� FRQVLGHUHG� WR� EH� FHQWUDO� WR� WKH� SURPRWLRQ� RI�
SV\FKRORJLFDO� ZHOO-EHLQJ�� � ,W� UHFRPPHQGV� WKDW� WKH�
VWUXFWXUHV� DQG� UHVRXUFHV� XVHG� IRU� HQULFKPHQW�
SXUSRVHV�IDFLOLWDWH�WKH�H[SUHVVLRQ�RI�VSHFLHV�W\SLFDO�
EHKDYLRUV� DQG� SURYLGH� VHQVRU\� DQG� PRWRU�
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VWLPXODWLRQ�� �6LPLODU� WR�WKH�$:$�VWDQGDUGV�IRU�GRJV��
WKH� *XLGH� DOVR� SURPRWHV� WKH� EHQHILWV� RI� SRVLWLYH�
KXPDQ�FRQWDFW�IRU�DOO�VSHFLHV�WR�IDFLOLWDWH�KDQGOLQJ� 
 
7KH�$:$� DQG� WKH�*XLGH� SODFH� WKH� UHVSRQVLELOLW\� RI�
GHVFULELQJ� DQG� LPSOHPHQWLQJ� VSHFLHV-VSHFLILF�
HQULFKPHQW� SODQV� RQ� HDFK� LQVWLWXWLRQ�� 7KLV� DOORZV�
IOH[LELOLW\� DQG� FUHDWLYLW\� LQ� GHVLJQLQJ� SURJUDPV� WKDW�
PHHW� WKH� LQVWLWXWLRQ¶V� PDQDJHPHQW� DQG� UHVHDUFK�
QHHGV�� � 2FFDVLRQDOO\�� VSHFLILF� UHVHDUFK� SURWRFROV�
PD\� VHHN� WR� RSW� RXW� RI� FHUWDLQ� DVSHFWV� RI� WKH�
HQULFKPHQW� SURJUDP�� 7KHVH� VLWXDWLRQV� DUH� WKH�
H[FHSWLRQ� DQG� QRW� WKH� UXOH�� � $Q\� UHTXHVW� IRU� DQ�
DQLPDO� WR� EH� H[HPSW� IURP� WKH� HQULFKPHQW� SURJUDP�
PXVW�EH� MXVWLILHG�VFLHQWLILFDOO\�DQG� LV�VXEMHFW� WR�$&&�
DSSURYDO�� 0RUHRYHU�� WKH� HQULFKPHQW� SURJUDP� LV�
UHYLHZHG� VHPLDQQXDOO\� E\� WKH� $&&� DQG� YHWHULQDU\�
VWDII� WR� HQVXUH� WKDW� WKH� SURJUDP� PHHWV� UHJXODWRU\�
DQG� LQGXVWULDO� VWDQGDUGV� ZKLOH� SURYLGLQJ� EHQHILFLDO�
RXWFRPHV� 
 
6SHFLHV-6SHFLILF�(QULFKPHQW��%5/�
(QULFKPHQW�3URJUDP 
(QULFKPHQW� LV� QRW� VLPSO\� WKH� DGGLWLRQ� RI� WR\V� RU�
HGLEOH� WUHDWV� WR� DQ� DQLPDO¶V� HQFORVXUH�� EXW� LV� UDWKHU�
WKH� LQWHJUDWLRQ� RI� YDULRXV� PHWKRGV� WR� VWLPXODWH�
QDWXUDO�EHKDYLRUV��ZLWK�DQ�HPSKDVLV�RQ�JURXS�RU�SDLU�
KRXVLQJ� VRFLDO� VSHFLHV�� � $W� WKH� %5/� ZH� KDYH� D�
GHGLFDWHG� HQULFKPHQW� WHFKQLFLDQ�� ZKR� ZRUNV�
PHWLFXORXVO\�WR�HQVXUH�WKDW�DSSURSULDWH�HQULFKPHQW�LV�
SURYLGHG�WR�DOO�RXU�VSHFLHV��ZLWK�SDUWLFXODU�LPSRUWDQFH�
SODFHG� RQ� HQVXULQJ� WKDW� FDQLQH� DQG� VZLQH� VRFLDO�
QHHGV� DUH�PHW�� � $� VHFRQG� WHFKQLFLDQ� VSHQGV� WKUHH�
GD\V� D� ZHHN� IRFXVLQJ� RQ� VRFLDO� KRXVLQJ� RI�
QRQKXPDQ�SULPDWHV�WKURXJK�EHKDYLRUDO�DVVHVVPHQWV�
LQ�RUGHU� WR�ILQG�FRPSDWLEOH�PDWHV�� �+HUH�ZH�GLVFXVV�
VSHFLHV-VSHFLILF� HQULFKPHQW� WKDW� SURPRWHV� FRJQLWLYH�
DQG� PRWRU� DFWLYLW\�� VHQVRU\� VWLPXODWLRQ�� DQG� VRFLDO�
KRXVLQJ�IRU�ODERUDWRU\�DQLPDOV�DW�8,&�� 
 
0LFH 
:LWK�WKH�H[FHSWLRQ�RI�FHUWDLQ�VWUDLQV��PLFH�DUH�VRFLDO�
DQLPDOV�WKDW�GHPRQVWUDWH�DOWUXLVWLF�EHKDYLRUV�VXFK�DV�
JURXS� FDUH� RI� QHRQDWHV� DQG� WKHUPRUHJXODWLRQ�
WKURXJK� KXGGOLQJ�� � ,W� LV� LPSRUWDQW� WR� HPSKDVL]H� WKDW�
DOWKRXJK� VRFLDO� KRXVLQJ� HQFRXUDJHV� QDWXUDO�
EHKDYLRUV�� VSDFH� UHTXLUHPHQWV� UHVWULFW� KRZ� PDQ\�
DQLPDOV� FDQ� EH� JURXSHG� WRJHWKHU�� $GGLWLRQDOO\��
DOWKRXJK� WKH\� DUH� VRFLDO�� PL[LQJ� DGXOW� PDOHV� IURP�
GLIIHUHQW� OLWWHUV� IUHTXHQWO\� UHVXOWV� LQ� ILJKWLQJ��DQG�FDQ�
KDYH�GHWULPHQWDO�RXWFRPHV�RQ�ERWK�WKH�KHDOWK�RI�WKH�
PLFH� DQG� WR� UHVHDUFK� REMHFWLYHV�� 1RQ-VRFLDO�
HQULFKPHQW��VXFK�DV�SURYLGLQJ�QHVWLQJ�PDWHULDO��LV�DQ�
HTXDOO\� HVVHQWLDO� DVSHFW� RI� PRXVH-VSHFLILF�
HQULFKPHQW� SURJUDPV�� 1HVW� EXLOGLQJ� LV� DQ� DFWLYLW\�
XWLOL]HG�QRW�RQO\�E\�GDPV�WR�SURWHFW�WKHLU�OLWWHUV��EXW�LV�

FHQWUDO�WR�PDQ\�EHKDYLRUV�LQ�PLFH���,Q�WKH�ZLOG��PLFH�
EXLOG� QHVWV� IRU� VKHOWHU� DQG� DV� SURWHFWLRQ� IURP�
SUHGDWRUV�DQG�WKH�HOHPHQWV�� �1HVWLQJ�PDWHULDO�DOVR�
SURYLGHV� D� OHYHO� RI� FRQWURO� RYHU� WKH� DQLPDO¶V�
PLFURHQYLURQPHQW� DQG� KHOSV� FRQWULEXWH� WR� WKHLU�
SV\FKRORJLFDO� ZHOO-EHLQJ�� 3URYLVLRQ� RI� LQDQLPDWH�
REMHFWV��VXFK�DV�PDUEOHV��HOLFLW�GLJJLQJ�DQG�EXU\LQJ�
DFWLRQ��D�EHKDYLRU�DVVRFLDWHG�ZLWK�DQ[LHW\�LQ�PLFH���
6XFK� EHKDYLRUV� KDYH� QR� ELRORJLFDO� UHOHYDQFH� DQG�
VLQFH� WKH� LWHPV� GR� QRW� DOORZ� FRQWURO� RYHU� WKH�
DQLPDO¶V� HQYLURQPHQW�� WKH\� VHUYH� QR� SXUSRVH� DQG�
H[HPSOLI\�LQDSSURSULDWH�HQULFKPHQW�IRU�WKLV�VSHFLHV��� 
 
5DWV 
5DWV� DUH� YHU\� VRFLDO� URGHQWV�� -XYHQLOHV� DUH� RIWHQ�
REVHUYHG� SDUWDNLQJ� LQ� SOD\� EHKDYLRUV�� VXFK� DV�
URXJKKRXVLQJ� DQG� WLFNOLQJ�� $GXOWV� UHPDLQ� HTXDOO\�
VRFLDO� DQG� JUHDWO\� EHQHILW� ERWK� SK\VLRORJLFDOO\� DQG�
SV\FKRORJLFDOO\� IURP�SDLU�RU�JURXS�KRXVLQJ��DV�ZHOO�
DV� SRVLWLYH� KXPDQ� FRQWDFW�� $V� IRU� QRQ-VRFLDO�
HQULFKPHQW�� SUHIHUHQFH� VWXGLHV� VKRZ� WKDW� UDWV�
FKRRVH�LWHPV�WKH\�FDQ�JQDZ�RYHU�QHVWLQJ�PDWHULDO��
,Q�WKH�ZLOG��UDWV�GR�QRW�EXLOG�QHVWV��DQG�VR�SURYLGLQJ�
VXFK� VXEVWUDWH� ZRXOG� EH� LQHIIHFWLYH� DQG� VSHFLHV-
LQDSSURSULDWH�� ,QVWHDG�� DW� WKH� %5/�� UDWV� DUH�
SURYLGHG� ZLWK� ZRRGHQ� WRQJXH� GHSUHVVRUV�� ZKLFK�
DUH� LQH[SHQVLYH�� VDIH�� DQG� FDQ� EH� VWHULOL]HG�� 7KH�
WRQJXH� GHSUHVVRUV� DOORZ� WKH� UDWV� WR� ZHDU� GRZQ�
LQFLVRUV�� SURPRWLQJ� WKH� H[SUHVVLRQ� RI� D� QDWXUDO�
EHKDYLRU� DQG� SURYLGLQJ� D� KHDOWK� EHQHILW�� 'XH� WR�
VWXG\� UHTXLUHPHQWV� WKDW� UHVWULFW� WKH� XVH� RI� WRQJXH�
GHSUHVVRUV�� UDWV� DW� WKH�%6%� IDFLOLW\� UHFHLYH� SODVWLF�
WXEHV�WKDW�WKH\�XWLOL]H�DV�D�KLGLQJ�SODFH�RU�FOLPELQJ�
VWUXFWXUH�� 
 
*XLQHD�SLJV 
*XLQHD�SLJV�FDQ�EH�VRFLDO��DQG�ZKHQ�SRVVLEOH��WKH\�
DUH� SDLU� KRXVHG� DW� WKH� %5/�� � ,Q� WKH� ZLOG�� WKH\�
UHTXLUH� OLEHUDO� VSDFH� DQG� UHVRXUFHV� WR� GLVFRXUDJH�
ILJKWLQJ���,W�LV�WKHUHIRUH�LPSRUWDQW�WR�IRFXV�HIIRUWV�RQ�
QRQ-VRFLDO� HQULFKPHQW� VXFK� DV� FDJH� IXUQLWXUH� WKDW�
SURYLGHV�SURWHFWLRQ�DQG�D�VHQVH�RI�VHFXULW\���$W�WKH�
%5/� FDUGERDUG� WXEHV� RU� PRGLILHG� UDW� FDJHV� ZLWK�
HOHYDWHG�SODWIRUPV�RIIHU�WKH�DQLPDOV�D�SODFH�WR�KLGH��� 
 
5DEELWV 
:LOG� UDEELWV� DUH� VRFLDO� DQLPDOV� WKDW� OLYH� LQ� ODUJH�
JURXSV� ZKHQ� DPSOH� VSDFH� DQG� UHVRXUFHV� DUH�
DYDLODEOH�� $GXOW� UDEELWV�� KRZHYHU�� KDYH� D� KLJK�
SURSHQVLW\�WR�ILJKW�ZKHQ�VSDFH�LV�OLPLWHG���7KHUHIRUH�
WKH\� DUH� XVXDOO\� VLQJOH� KRXVHG� LQ� WKH� ODERUDWRU\�
VHWWLQJ��H[HPSOLI\LQJ�ZK\�LW�LV�LPSRUWDQW�WR�NQRZ�WKH�
QDWXUDO� EHKDYLRUV� RI� HDFK� VSHFLHV�� � (PSKDVLV� RQ�
QRQ-VRFLDO� HQULFKPHQW� LV� FRUH� WR� WKH� UDEELW�
HQULFKPHQW�SURJUDP�DW� WKH�%5/�� �5DEELWV�DUH�YHU\�
LQTXLVLWLYH� FUHDWXUHV�� DQG� EHQHILW� IURP� KDYLQJ� D�
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YDULHW\� RI� WR\V� IRU� JQDZLQJ� DQG� SOD\LQJ�� 3URYLGLQJ�
IRRG� HQULFKPHQW� VXFK� DV� VZHHW� SRWDWRHV�� FDUURWV��
DQG� KD\� DUH� QRW� RQO\� SDUW� RI� D� KHDOWK\� GLHW�� EXW�
SURYLGH�QHZ�VFHQWV��WDVWHV��DQG�WH[WXUHV�� 
 
'RJV 
'RJV�XVHG�LQ�UHVHDUFK�KDYH�EHHQ�VHOHFWHG�DQG�EUHG�
WR�EH�DPHQDEOH��QRQ-DJJUHVVLYH��DQG�HDVLO\�KDQGOHG�
E\� KXPDQV�� 3RVLWLYH� KXPDQ� LQWHUDFWLRQ�� WR\V��
H[HUFLVH�� DQG� JURXS� KRXVLQJ� DUH� FHQWUDO� WR� DQ�
DSSURSULDWH�HQULFKPHQW�SURJUDP���6XIILFLHQW�VSDFH�LV�
DOVR�D�FRUH�DVSHFW��ZKLFK� LV� UHJXODWHG�E\� WKH�$:$��
$W� WKH� %5/�� GRJV� DUH� JLYHQ� DW� OHDVW� WZR� WLPHV� WKH�
PLQLPXP� IORRU� VSDFH� UHTXLUHG� E\� WKH� $:$�
VWDQGDUGV���,Q�DGGLWLRQ�WR�DPSOH�KRXVLQJ�VSDFH��GRJV�
DUH�SURYLGHG�ZHHNO\�VXSHUYLVHG�JURXS�H[HUFLVH�WLPH��
ZKHUH�WKH\�DUH�DOORZHG�WLPH�WR�H[SUHVV�WKHLU�QDWXUDO�
EHKDYLRUV� VXFK� DV� UXQQLQJ�� H[SORULQJ�� DQG� SOD\LQJ�
ZLWK�RWKHU�GRJV���$W�WKH�%5/��VWDII�IUHTXHQWO\�JURRP��
WUDLQ��SHW��DQG�VRFLDOL]H�WKH�GRJV���7KH�VRFLDO�DVSHFW�
RI�WKH�FDQLQH�HQULFKPHQW�SURJUDP�LV�HPSKDVL]HG��DV�
LW� QRW� RQO\� KHOSV� SUHYHQW� DQ[LHW\�� EXW� DOVR� DLGV� LQ�
DFFOLPDWLRQ� WR� KDQGOLQJ� IRU� UHVHDUFK� PDQLSXODWLRQV��
2WKHU� VWUDWHJLHV� XVHG� LQ� WKH� FDQLQH� HQULFKPHQW�
SURJUDP�LQFOXGH�SDLU�KRXVLQJ�ZKHQ�SRVVLEOH��URWDWLRQ�
RI�WR\V��DQG�SURYLVLRQ�RI�KLJKO\�SDODWDEOH�IRRG�WUHDWV�� 
 
3LJV 
-XYHQLOH� SLJV�� VXFK� DV� WKRVH� FRPPRQO\� XVHG� LQ�
UHVHDUFK�� DUH� KLJKO\� VRFLDO� DQLPDOV�� DQG� WKHUHIRUH�
EHQHILW� IURP� JURXS� KRXVLQJ�� 7KH� %5/¶V� EHKDYLRUDO�
WHFKQLFLDQ� ZRUNV� ZLWK� WKHVH� LQWHOOLJHQW� DQLPDOV� WR�
DFFOLPDWH�WKHP�WR�FRPPRQ�KXVEDQGU\�DQG�UHVHDUFK�
UHODWHG� SURFHGXUHV�� ZKLFK� SURYLGHV� FRJQLWLYH�
VWLPXODWLRQ� DQG� IXUWKHU� VRFLDOL]DWLRQ�� 1RQ-VRFLDO�
HQULFKPHQW�VKRXOG�QRW�EH�RYHUORRNHG�ZKHQ�GHYLVLQJ�
D�SODQ� IRU� WKHVH�FOHYHU�DQG�FXULRXV�DQLPDOV�� �$W� WKH�
%5/��SLJV�DUH�KRXVHG�RQ�EHGGLQJ�WKDW�DOORZV�WKHP�WR�
URRW��D�EHKDYLRU�VHHQ�LQ�ZLOG�SLJV��ZKHUH�WKH\�H[SORUH�
WKHLU�HQYLURQPHQWV�E\�SXVKLQJ�WKHLU�VQRXWV�LQ�WKH�GLUW��
7R�IXUWKHU�HQFRXUDJH�URRWLQJ��SLJV�DUH�JLYHQ�GXUDEOH�
SODVWLF� EDOOV� DQG� WR\V� WKDW� FDQ� EH�PDQLSXODWHG� ZLWK�
WKHLU� VQRXWV�� � 3LJV� DUH� KLJKO\� IRRG� PRWLYDWHG� DQG�
UHFHLYH�URWDWLQJ�QRYHO�IRRGV��VXFK�DV�URRW�YHJHWDEOHV�
DQG� IUXLW�� <RX� PD\� DOVR� VHH� WKH� EULVWOH� HQG� RI� D�
EURRP�KXQJ�LQ�WKH�SHQV��ZKLFK�DOORZV�VHOI-VFUDWFKLQJ�
DQG� DGGV� D� OD\HU� RI� FKRLFH� DQG� FRQWURO� WR� WKHLU�
LPPHGLDWH�HQYLURQPHQW� 
 
1RQKXPDQ�SULPDWHV� 
2OG� :RUOG� QRQKXPDQ� SULPDWHV� OLYH� LQ� ODUJH� VRFLDO�
JURXSV�LQ�WKH�ZLOG�DQG�GLYLGH�WKH�PDMRULW\�RI�WKHLU�WLPH�
EHWZHHQ�JURRPLQJ�DQG� IRUDJLQJ� IRU� IRRG�� �7R�PLPLF�
WKHVH�DFWLYLWLHV�LQ�FDSWLYLW\��ZKLOH�DOVR�HQJDJLQJ�WKHVH�
KLJKO\� LQWHOOLJHQW� VSHFLHV� FRJQLWLYHO\�� SULPDWH�
HQULFKPHQW�SURJUDPV�DUH�RIWHQ�TXLWH�FRPSOH[�� �)LUVW�

DQG� IRUHPRVW�� WKH� *XLGH� HPSKDVL]HV� WKH�
LPSRUWDQFH�RI� VRFLDO� KRXVLQJ�RI� SULPDWHV�� �6WXGLHV�
VKRZ� WKDW� SDLU� RU� JURXS� KRXVHG� SULPDWHV� KDYH� D�
PXFK� ORZHU� LQFLGHQFH� RI� VWHUHRW\SLHV�� DQG� KDYH�
ORZHU� OHYHOV� RI� FRUWLVRO� ZKLFK� FRQWULEXWH� WR� IDVWHU�
ZRXQG� UHSDLU� WLPHV� DQG� VKRUWHQHG� SRVWRSHUDWLYH�
UHFRYHU\� SHULRGV���� ���� � 7KH� SULPDWH� HQULFKPHQW�
WHDP� DW� WKH� %5/� ZRUNV� GLOLJHQWO\� WR� HVWDEOLVK�
FRPSDWLEOH�SDLUV��GHGLFDWLQJ�PDQ\�SHUVRQQHO�KRXUV�
WR� DVVHVVLQJ� LQGLYLGXDO� SHUVRQDOLWLHV� SULRU� WR�
LQLWLDWLQJ�D�FDUHIXOO\�PRQLWRUHG�LQWURGXFWLRQ�SURFHVV��
2Q� RFFDVLRQ�� SUHYLRXVO\� VXFFHVVIXO� SDLUV� PD\�
GHYHORS�DJJUHVVLRQ�WRZDUGV�RQH�DQRWKHU�RYHU�WLPH��
7KHVH�DQLPDOV�DUH�QRW�H[HPSW�IURP�VRFLDO�KRXVLQJ��
EXW� UDWKHU�� RXU� GHGLFDWHG� WHFKQLFLDQV� VWDUW� WKH�
SURFHVV� RYHU� WR� ILQG� QHZ� FRPSDWLEOH� FDJH� PDWHV���
,Q� WKH� VLWXDWLRQ� ZKHUH� VRFLDO� KRXVLQJ� LV� QRW�
SRVVLEOH�� LQGLUHFW� FRQWDFW�� WKURXJK� WKH� XVH� RI�
JURRPLQJ�EDUV�RU�PHVK�GLYLGHUV�DUH�XWLOL]HG�WR�DOORZ�
FRPSDWLEOH� DQLPDOV� WKH� RSSRUWXQLW\� WR� HQJDJH� LQ�
VRFLDO�FRQWDFW�� 
 
1RQ-VRFLDO� HQULFKPHQW� LV� DQ� LPSRUWDQW� DVSHFW� RI�
SULPDWH� HQULFKPHQW� SODQV� DQG� HQFRPSDVVHV�
VWUDWHJLHV�WKDW�VWLPXODWH�WKH�VHQVHV�DQG�HQFRXUDJH�
SK\VLFDO� DQG� FRJQLWLYH� DFWLYLWLHV�� $W� WKH� %5/��
GXUDEOH� SODVWLF� WR\V� DUH� URWDWHG� WKURXJK� WKH� FDJHV�
DW�UHJXODU�LQWHUYDOV�DQG�DUH�XWLOL]HG�E\�WKH�SULPDWHV�
LQ� D� YDULHW\� RI� ZD\V�� VXFK� DV� VZLQJLQJ�� WKURZLQJ��
DQG�FKHZLQJ�� �7R�HQFRXUDJH� IRUDJLQJ��VHHG�PL[HV�
DUH�SURYLGHG�WKUHH�WLPHV�D�ZHHN�LQ�3&9�SLSHV�KXQJ�
RXWVLGH� WKH� FDJHV�� DOORZLQJ� WKH� DQLPDOV� WR� VLIW�
WKURXJK�� DQG� SLFN� RXW� SUHIHUUHG� LWHPV�� � 2Q� GD\V�
ZKHQ�VHHG�IRUDJH�LV�QRW�SURYLGHG��WKH�SULPDWHV�DUH�
JLYHQ� QRYHO� IUXLWV� DQG� YHJHWDEOHV� WR� VXSSOHPHQW�
WKHLU� UHJXODU� ELVFXLW� GLHW�� 7R� HYRNH� DXGLWRU\�
VWLPXODWLRQ�� DOO� SULPDWH� URRPV� DUH� HTXLSSHG� ZLWK�
VSHDNHUV�DOORZLQJ�D�YDULHW\�RI�QDWXUH�VRXQGV�RU�VRIW�
PXVLF� WR� EH� SOD\HG� GDLO\� GXULQJ� ZRUN� KRXUV�� $�
IDYRULWH�HOHPHQW� IRU�ERWK� WKH�DQLPDOV�DQG� WKH�%5/�
VWDII� LV� SRSFRUQ� GD\�� � 3RSFRUQ� LV� SRSSHG� LQ� WKH�
DQLPDO� URRP�� SURYLGLQJ� DXGLWRU\�� YLVXDO�� DQG�
ROIDFWRU\� HQULFKPHQW�� 7KH� SRSFRUQ� LV� WKHQ�
GLVWULEXWHG� WR� DOO� SULPDWHV� DV� D� QRYHO� IRRG� LWHP��
2IWHQ�� SRSFRUQ� GD\� FRLQFLGHV� ZLWK� WKH� ZHHNO\�
YLHZLQJ�RI�DQ�DQLPDWHG�PRYLH��ZKLFK�LV�SOD\HG�RQ�D�
SRUWDEOH� 79� LQ� WKH� DQLPDO� URRPV�� 7KLV� XQLTXH�
HQULFKPHQW� HQFRPSDVVHV� PDQ\� DVSHFWV� RI� WKH�
JRDOV� VHW� IRUWK� E\� WKH� HQYLURQPHQWDO� HQULFKPHQW�
SURJUDP�DW�WKH�%5/� 
 
$TXDWLF�VSHFLHV� 
7KHUH� DUH� FXUUHQWO\� IHZ� JXLGHOLQHV� RQ�
HQYLURQPHQWDO� HQULFKPHQW� IRU� DTXDWLF� ODERUDWRU\�
VSHFLHV�� +RZHYHU�� DV� HWKRORJLFDO� VWXGLHV� SURYLGH�
QHZ� GDWD�� HQULFKPHQW� SURJUDPV� DUH� FRQWLQXRXVO\�



%5/�%8//(7,1 3DJH�� 

DGYDQFLQJ�� )RU� LQVWDQFH�� VWXGLHV� VXJJHVW� WKDW�
SURYLGLQJ� EDUULHUV�� VXFK� DV� V\QWKHWLF� JUDVV�� LQ�
]HEUDILVK� WDQNV� PD\� LQFUHDVH� WKH� KHDOWK� RI�
VXERUGLQDWH� PDOHV���� � :LWKRXW� SURWHFWLRQ�� WKHVH�
PDOHV� PD\� EH� FKDVHG� WR� H[KDXVWLRQ� E\� PRUH�
GRPLQDQW� ILVK�� D� SRLQW� WR� EH� FRQVLGHUHG� DV� RXU�
]HEUDILVK�FRORQ\�H[SDQGV���� 
 
(QYLURQPHQWDO� HQULFKPHQW� SURJUDPV� DUH� FHQWUDO� WR�
LPSURYLQJ� WKH� FDUH� RI� ODERUDWRU\� DQLPDOV�� ,Q�
SDUWLFXODU��VRFLDO�KRXVLQJ� LV�HPSKDVL]HG�DV�D�FULWLFDO�
FRPSRQHQW� WR� DQLPDO� ZHOO-EHLQJ�� � (QULFKHG� DQLPDOV�
DUH� RIWHQ� EHWWHU� H[SHULPHQWDO� PRGHOV� IRU� KXPDQ�
GLVHDVH��WKHUHIRUH�KDYLQJ�GLUHFW�EHQHILFLDO�LPSDFWV�RQ�
UHVHDUFK�VWXGLHV���)RU�PRUH�LQIRUPDWLRQ�RU�TXHVWLRQV��
SOHDVH� FRQWDFW� D�PHPEHU� RI� WKH� YHWHULQDU\� VWDII�� RU�
YLVLW�WKH�%5/�ZHEVLWH� 
 
5HIHUHQFHV 
%D\QH��.���:XUEHO��+����������7KH�/DERUDWRU\�0RXVH��
&KDSWHU�����0RXVH�(QULFKPHQW� 
 
%D\QH��.����������3RWHQWLDO�IRU�XQLQWHQGHG�FRQVHTXHQFHV�
RI�HQYLURQPHQWDO�HQULFKPHQW�IRU�ODERUDWRU\�DQLPDOV�DQG�
UHVHDUFK�UHVXOWV� ,/$5�- ���������-���� 
 
%D\QH��.���	�:�UEHO��+����������7KH�LPSDFW�RI�
HQYLURQPHQWDO�HQULFKPHQW�RQ�WKH�RXWFRPH�YDULDELOLW\�DQG�
VFLHQWLILF�YDOLGLW\�RI�ODERUDWRU\�DQLPDO�VWXGLHV� 5HY�6FL�
7HFK�2,(����������-���� 
 
:ROIHU��'��3���/LWYLQ��2���0RUI��6���1LWVFK��5��0���/LSS��+��
3���	�:�UEHO��+����������/DERUDWRU\�DQLPDO�ZHOIDUH��FDJH�
HQULFKPHQW�DQG�PRXVH�EHKDYLRXU� 1DWXUH��������������-
���� 
 
:�UEHO��+����������(QYLURQPHQWDO�HQULFKPHQW�GRHV�QRW�
GLVUXSW�VWDQGDUGLVDWLRQ�RI�DQLPDO�H[SHULPHQWV� $OWH[� �����
-��� 
 
*DUQHU��-��3����������6WHUHRW\SLHV�DQG�RWKHU�DEQRUPDO�
UHSHWLWLYH�EHKDYLRUV��SRWHQWLDO�LPSDFW�RQ�YDOLGLW\��UHOLDELOLW\��
DQG�UHSOLFDELOLW\�RI�VFLHQWLILF�RXWFRPHV� ,/$5�- ���������-
���� 
 
$OEXV��8����������*XLGH�IRU�WKH�&DUH�DQG�8VH�RI�
/DERUDWRU\�$QLPDOV���WK�HG��� 
 
5HJXODWLRQV��$��:����������$QLPDO�:HOIDUH�$FW� 
 
*DUQHU��-RVHSK���������&KDUOHV�5LYHU�(XURSH���1RUPDO�
PRXVH�EHKDYLRU��:KDW�LV�LW��DQG�ZK\�VKRXOG�ZH�FDUH"�
3XUGXH�8QLYHUVLW\��'HSDUWPHQW�RI�$QLPDO�6FLHQFHV 
 
/XW]��&��.���	�1RYDN��0��$����������(QYLURQPHQWDO�
HQULFKPHQW�IRU�QRQKXPDQ�SULPDWHV��WKHRU\�DQG�
DSSOLFDWLRQ� ,/$5�-����������-���� 
 
6FKDSLUR��6��-���%ORRPVPLWK��0��$���.HVVHO��$��/���	�

6KLYHO\��&��$����������(IIHFWV�RI�HQULFKPHQW�DQG�KRXVLQJ�
RQ�FRUWLVRO�UHVSRQVH�LQ�MXYHQLOH�UKHVXV�PRQNH\V� $SSO�
$QLP�%HKDY�6FL����������-����� 
 
1RUPDO�0RXVH�%HKDYLRU��:KDW�LV�LW��DQG�ZK\�VKRXOG�ZH�
FDUH"�&KDUOHV�5LYHU�(XURSH�SUHVHQWDWLRQ� 
 
:DIHU��/��1���-HQVHQ��9��%���:KLWQH\��-��&���*RPH]��7��
+���)ORUHV��5���	�*RRGZLQ��%��6����������(IIHFWV�RI�
HQYLURQPHQWDO�HQULFKPHQW�RQ�WKH�IHUWLOLW\�DQG�IHFXQGLW\�RI�
]HEUDILVK��'DQLR�UHULR�� -$$/$6 ���������-���� 
 
6HOHFW�5RGHQW�(QULFKPHQW�5HIHUHQFHV 
5RVHQ]ZHLJ��0��5���.UHFK��'���	�%HQQHWW��(��/����������
(IIHFWV�RI�GLIIHUHQWLDO�H[SHULHQFH�RQ�EUDLQ�$&K(�DQG�&K(�
DQG�EUDLQ�DQDWRP\�LQ�WKH�UDW��DV�D�IXQFWLRQ�RI�VWUDLQ�DQG�
DJH��$PHU�3V\FK����������-����� 
 
/HYLQH��-��%���/HHGHU��$��'���3DUHNNDGDQ��%���
%HUGLFKHYVN\��<���5DXFK��6��/���6PROOHU��-��:�������	�
<DUPXVK��0��/����������,VRODWLRQ�UHDULQJ�LPSDLUV�ZRXQG�
KHDOLQJ�DQG�LV�DVVRFLDWHG�ZLWK�LQFUHDVHG�ORFRPRWLRQ�DQG�
GHFUHDVHG�LPPHGLDWH�HDUO\�JHQH�H[SUHVVLRQ�LQ�WKH�
PHGLDO�SUHIURQWDO�FRUWH[�RI�MXYHQLOH�UDWV� 1HXURVFL ���
�������-���� 
 
.LPXUD��7���.XERWD��0���	�:DWDQDEH��+����������
6LJQLILFDQW�LPSURYHPHQW�LQ�VXUYLYDO�RI�WDEE\�MLPS\�PXWDQW�
PLFH�E\�SURYLGLQJ�IROGHG-SDSHU�QHVW�ER[HV� 6FDQG�-�/DE�
$QLP�6FL ���������-���� 
 
1DWLRQDO�5HVHDUFK�&RXQFLO��,QVWLWXWH�IRU�/DERUDWRU\�
$QLPDO�5HVHDUFK���������(QULFKLQJ�WKH�+RXVLQJ�RI�WKH�
/DERUDWRU\�5RGHQW��+RZ�0LJKW�,W�$IIHFW�5HVHDUFK�
2XWFRPHV" 
 
'LDPRQG��0��&���/DZ��)���5KRGHV��+���/LQGQHU��%���
5RVHQ]ZHLJ��0��5���.UHFK��'���	�%HQQHWW��(��/����������
,QFUHDVHV�LQ�FRUWLFDO�GHSWK�DQG�JOLD�QXPEHUV�LQ�UDWV�
VXEMHFWHG�WR�HQULFKHG�HQYLURQPHQW� -�&RPS�1HXURO����
������-���� 
 
$11281&(0(176 
:H�KDG�D�YHU\�VXFFHVVIXO�$$$/$&�VLWH�YLVLW��7KH�VLWH�
YLVLW� WHDP� LQGLFDWHG� LQ� WKHLU� H[LW� EULHILQJ� WKDW� WKH\�
ZRXOG� UHFRPPHQG� WKDW� WKH�8,&�DQLPDO�FDUH�DQG�XVH�
SURJUDP�UHFHLYH�FRQWLQXHG�IXOO�DFFUHGLWDWLRQ��7KH�VLWH�
YLVLW�WHDP�DOVR�UHFRJQL]HG�ZKDW�WKH\�VDZ�WR�EH�D�YHU\�
SRVLWLYH� DQG� FROODERUDWLYH� UHODWLRQVKLS� EHWZHHQ� WKH�
8,&� UHVHDUFK� FRPPXQLW\� DQG� WKH� YHWHULQDU\� DQG�
,$&8&� VWDII�� 2Q� EHKDOI� RI� WKH� LQVWLWXWLRQ�� WKH� %5/�
YHWHULQDU\�VWDII�ZRXOG� OLNH� WR� WKDQN�DOO � UHVHDUFK�VWDII�
ZKR� XVH� DQLPDOV� LQ� WKHLU� UHVHDUFK� IRU� KHOSLQJ� XV�
SUHSDUH� IRU� WKH� VLWH� YLVLW�� <RXU� DVVLVWDQFH� LQ� JHWWLQJ�
\RXU� DQLPDO� FRORQLHV� DQG� ODERUDWRULHV� UHDG\� IRU� D�
VXFFHVVIXO�VLWH�YLVLW�LV�GHHSO\�DSSUHFLDWHG�� 


