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�
(YHU\� VHW� RI� SUDFWLFHV� WKDW� LV� JLYHQ� D� ODEHO� UHTXLUHV� FOHDU� GHILQLWLRQ� LQFOXGLQJ�
DFNQRZOHGJHPHQW� RI� LQFOXVLRQV� DQG� H[FOXVLRQV�� /RZ� ,PSDFW� 8UEDQ� 'HVLJQ� DQG�
'HYHORSPHQW� �/,8''�� LV� QR� H[FHSWLRQ�� 7KLV� SDSHU� SURYLGHV� D� FRGHG� OLVWLQJ� RI�
SULQFLSOHV�� VXE�SULQFLSOHV� DQG� LPSOHPHQWDWLRQ� DFWLRQV� WKDW� WRJHWKHU� GHILQH� JRRG�
/,8''�SUDFWLFH��,W�FRQVWLWXWHV�D�FRKHUHQW�WRRO�E\�ZKLFK�VWDNHKROGHU�JURXSV�FDQ�DVVHVV�
WKH� UHOHYDQFH� DQG� XSWDNH� RI� /,8''� SULQFLSOHV� LQ� SODQV�� SROLFLHV� DQG� SUDFWLFH�� 7KH�
SDSHU� LV� LQWHQGHG� WR� GLIIHUHQWLDWH� WKLV� PDMRU� 1HZ� =HDODQG� UHVHDUFK� DQG�
LPSOHPHQWDWLRQ�SURJUDPPH��IURP�RWKHU�FRPSOHPHQWDU\�SURJUDPPHV�LQ�WKH�FOXVWHU�RI�
1HZ�=HDODQG�µ6XVWDLQDEOH�&LWLHV¶�SURMHFWV�IXQGHG�E\�WKH�1HZ�=HDODQG�)RXQGDWLRQ�IRU�
5HVHDUFK�6FLHQFH�DQG�7HFKQRORJ\���
�
$FURQ\PV�
&8(6� � &HQWUH�IRU�8UEDQ�(FRV\VWHPV�6XVWDLQDELOLW\�
/,'� � /RZ�LPSDFW�GHYHORSPHQW�
/,8''� /RZ�LPSDFW�XUEDQ�GHVLJQ�DQG�GHYHORSPHQW�
/,55'�� /RZ�LPSDFW�UXUDO�UHVLGHQWLDO�GHVLJQ�DQG�GHYHORSPHQW�
:68'�� :DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�
)567C�� )RXQGDWLRQ�IRU�5HVHDUFK��6FLHQFH�DQG�7HFKQRORJ\�
�
,QWURGXFWLRQ�
,Q�ODWH�������WKH�&HQWUH�IRU�8UEDQ�(FRV\VWHP�6XVWDLQDELOLW\��&8(6��REWDLQHG�DOPRVW�
VL[� \HDUV� RI� IXQGLQJ� IURP� WKH� )RXQGDWLRQ� IRU� 5HVHDUFK�� 6FLHQFH� DQG� 7HFKQRORJ\�
�)567��� RQ� D� FRPSHWLWLYH� ELG� EDVLV�� WR� PDNH� /RZ� ,PSDFW� 8UEDQ� 'HVLJQ� DQG�
'HYHORSPHQW� �/,8''�� PDLQVWUHDP� SUDFWLFH� WKURXJKRXW� 1HZ� =HDODQG�� �&8(6� LV� D�
SDUWQHUVKLS�EHWZHHQ�WKH�8QLYHUVLW\�RI�$XFNODQG�DQG�/DQGFDUH�5HVHDUFK�1HZ�=HDODQG�
/WG��� $Q� HVVHQWLDO� HOHPHQW� RI� DFKLHYLQJ� WKLV� RXWFRPH� LV� SURYLGLQJ� FODULW\� WR� DOO�
VWDNHKROGHUV�RQ�ZKDW�WKH�SULQFLSOHV�RI�/,8''�DUH�DQG�WKH�PHWKRGV�WKDW�FDQ�EH�XVHG�WR�
LPSOHPHQW�WKRVH�SULQFLSOHV���
�
7KLV�SDSHU�KDV�WKUHH�PDLQ�REMHFWLYHV��7KH�ILUVW�REMHFWLYH�LV�WR�GHILQH�ZKDW�/,8''�LV�
DQG�ZKDW� LW� LV� QRW�� E\� GHILQLQJ� SULQFLSOHV� DQG� VXE�SULQFLSOHV� �7DEOH� ���� 7KH� VHFRQG�
REMHFWLYH� LV� WR� VKRZ� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� SULQFLSOHV� DQG� LPSOHPHQWDWLRQ�
�������������������������������������������������
���&HQWUH�IRU�8UEDQ�(FRV\VWHP�6XVWDLQDELOLW\�DQG�'HSDUWPHQW�RI�3ODQQLQJ��8QLYHUVLW\�RI�$XFNODQG��
3ULYDWH�%DJ��������$XFNODQG��1HZ�=HDODQG��(PDLO��P�YDQURRQ#DXFNODQG�DF�Q]�DQG�
KYDQURRQ#LKXJ�FR�Q]�



DFWLRQV��7KH�WKLUG�REMHFWLYH�LV�WR�FRGH�SULQFLSOHV�DQG�LPSOHPHQWDWLRQ�DFWLRQV��WKHUHE\�
HQDEOLQJ� D� VWDNHKROGHU� WR� FUHDWH� D� FKHFNOLVW� RI� LPSOHPHQWDWLRQ� DFKLHYHPHQWV� XVLQJ�
WKHVH� FRGHV�� 6WDNHKROGHUV� ZLOO� WKHUHE\� EH� DEOH� WR� DVVHVV� WKH� GHJUHH� WR� ZKLFK� WKHLU�
SODQQLQJ� GRFXPHQWV�� SROLFLHV�� JXLGHOLQHV�� FRGHV� RI� SUDFWLFH�� DQG� DFWXDO� SUDFWLFHV�
LQFRUSRUDWH�/,8''��7KH�SDSHU�HODERUDWHV�RQ�7DEOH����ZKLFK�LV�WKH�SULPDU\�WRRO�WR�GR�
WKLV�� EXW� LW� VKRXOG� QRW� KRZHYHU� EH� XVHG� LQ� LVRODWLRQ�� 7KH� DSSOLFDWLRQ� RI� /,8''�
SULQFLSOHV�ZLOO�UHTXLUH�WKH�UHIRUPXODWLQJ�RI�SODQQLQJ�WRROV�WR�SURPRWH�DQG�LPSOHPHQW�
WKRVH�SULQFLSOHV��YDQ�5RRQ�HW�DO����������
�
7KH�HYROXWLRQ�RI�/,8''��
/,8''� LV� D� WHUP� XQLTXH� WR�1HZ�=HDODQG� DQG� WKLV� )567� SURJUDPPH��&RQWULEXWLQJ�
SKLORVRSKLHV��SULQFLSOHV�DQG�SUDFWLFHV�DUH��KRZHYHU��FRPPRQ� WR�PDQ\�FRXQWULHV�DQG�
FOXVWHU�LQ�YDULRXV�FRPELQDWLRQV�XQGHU�GLYHUVH�ODEHOV���
�
0XFK� KDV� EHHQ�ZULWWHQ� DERXW� VXVWDLQDELOLW\�� VXVWDLQDEOH� XUEDQ� GHYHORSPHQW� DQG� WKH�
QHHG�IRU�GLIIHUHQW�XUEDQ�IRUPV��H�J��)UHHPDQ�DQG�7KRPSVRQ�)DZFHWW��������GH�5RR�
DQG�0LOODU�� ������ 'XDU\� DQG� 3ODWHU�=\EHUN�� ������ -HQNV� HW� DO�� ������ 3&(�� �������
:KLOH�PRVWO\�DW�D�JHQHUDO�DQG�FRQFHSWXDO�OHYHO��YDULRXV�GLPHQVLRQV�RI�VXVWDLQDELOLW\�
DUH� DGGUHVVHG�� LQFOXGLQJ� HQYLURQPHQWDO�� HFRQRPLF�� SK\VLFDO� GHVLJQ�� DQG� VRFLDO�� 7KH�
/,8''�DSSURDFK�XVHV�HFRORJLFDO�FDUU\LQJ�FDSDFLW\�LQ�D�F\FOLFDO�FRQWH[W�DV�D�VWDUWLQJ�
SRLQW���
�
/,8''�HYROYHG�IURP�LWV�RULJLQV�LQ�/RZ�,PSDFW�'HYHORSPHQW��/,'��6KDYHU�������DQ�
DOWHUQDWLYH�DSSURDFK�WR�VWRUPZDWHU�PDQDJHPHQW�LQ�1RUWK�$PHULFD��/,'�KDV�PXFK�LQ�
FRPPRQ�ZLWK�:DWHU�6HQVLWLYH�8UEDQ�'HVLJQ��:68'��/OR\G�HW�DO��������LQ�$XVWUDOLD��
/,'�XWLOLVHV�QDWXUDO�GUDLQDJH�IHDWXUHV� LQ� WKH� ODQGVFDSH�UDWKHU� WKDQ�SLSHG�V\VWHPV�IRU�
VWRUPZDWHU� PDQDJHPHQW� DQG� LQFRUSRUDWHV� QDWXUDO� GHVLJQ� IHDWXUHV� LQWR� HURVLRQ� DQG�
VHGLPHQW� FRQWURO� GXULQJ� XUEDQ� GHYHORSPHQW� �6KDYHU�� ������� :68'�� LQ� DGGLWLRQ��
VWURQJO\� HPSKDVLVHV� µLQWHJUDWHG� WKUHH�ZDWHUV�PDQDJHPHQW¶� WR� DFKLHYH� UHGXFWLRQV� LQ�
ZDWHU�GHPDQG�DQG�VHZDJH�HIIOXHQW�GLVFKDUJHV���
�
,Q�1HZ�=HDODQG� �(DVRQ�HW� DO�� ������ YDQ�5RRQ�� ������ WKHVH� FRQFHSWV� DQG�SUDFWLFHV��
KDYH� EHHQ� HYROYLQJ� VLQFH� WKH� ODWH� ����V�� DQG� DUH� UHDFKLQJ� EH\RQG� DOWHUQDWLYH�
VWRUPZDWHU�PDQDJHPHQW�WR�DQ�LQWHJUDWHG�XUEDQ�GHVLJQ�DQG�GHYHORSPHQW�SURFHVV�QRZ�
WHUPHG�/,8''��ZKLFK�GHOLEHUDWHO\�HPEUDFHV�/,'�DV�ZHOO�DV�RWKHU�HOHPHQWV��/,8''�
DLPV� WR� DYRLG� D� ZLGH� UDQJH� RI� DGYHUVH� HIIHFWV� RI� D� SK\VLRFKHPLFDO�� ELRGLYHUVLW\��
VRFLDO��HFRQRPLF�DQG�DPHQLW\�QDWXUH��UHVXOWLQJ�IURP�FRQYHQWLRQDO�XUEDQ�GHYHORSPHQW��
SURWHFWLQJ� DTXDWLF� DQG� WHUUHVWULDO� HFRORJLFDO� LQWHJULW\� �YDQ� 5RRQ� DQG� .QLJKW�� ������
ZKLOH�DOORZLQJ�XUEDQLVDWLRQ�DW�DOO�GHQVLWLHV���
�
7KH�/,8''� WHDP�KDV�GUDZQ� WRJHWKHU� VRXQG�1HZ�=HDODQG� HFRORJLFDO� SULQFLSOHV� IRU�
GHYHORSPHQW� �YDQ� 5RRQ� DQG� .QLJKW�� ������� 1HZ� =HDODQG� H[SHULHQFH� LQ� JUHHQ�
DUFKLWHFWXUH� �9DOH�DQG�9DOH���������HQYLURQPHQWDO�HFRQRPLFV� �.UDXVVH� HW�DO���������
DOWHUQDWLYH� ZDVWHZDWHU� V\VWHP� GHVLJQ�� DQG� µLQWHJUDWHG� WKUHH� ZDWHUV� PDQDJHPHQW¶��
HFRYLOODJH� FRQVWUXFWLRQ� OHVVRQV� �*LEHOOLQL�� ������� WLNDQJD� DQG� PDDWDXUDQJD� 0DRUL�
�+DUPVZRUWK� HW� DO�� ������ 5ROOHVWRQ�� ������ XUEDQ�UHJLRQDO� HQYLURQPHQWDO� SODQQLQJ�
NQRZOHGJH�� ODQGVFDSH� UHVWRUDWLRQ� H[SHULHQFH� �6FRWW�� ������ DQG� UHVHDUFK� LQWR� WKH�
GHVLJQ�� PDQDJHPHQW� DQG� PDLQWHQDQFH� RI� DOWHUQDWLYH� VWRUPZDWHU� PDQDJHPHQW�
WHFKQRORJLHV� �3DQGH\� HW� DO�� ������� 7KLV� FRQYHUJHQFH� DQG� LQWHJUDWLRQ� RI� GLVFLSOLQHV��



DQG�WKHLU�DSSOLFDWLRQ�WR�FDVH�VWXGLHV�QDWLRQZLGH��FRQWLQXHV�WR�VWLPXODWH�WKH�HYROXWLRQ�
RI�/,8''���
�
1RW�DOO�RI�WKH�3URJUDPPH¶V�ZRUN�EHJLQV�ZLWK�WKH�XUEDQ�HQYLURQPHQW��&DVH�VWXGLHV�LQ�
1HZ�=HDODQG�ORFDWLRQV�SDUWLFXODUO\�XQGHU�SUHVVXUH�IRU�SHUL�XUEDQ�JURZWK��IRU�H[DPSOH�
7DXSR�� 0DQXNDX� DQG� :DLKHNH�� KDYH� SURYLGHG� VWLPXOXV� IRU� GHYHORSPHQW� RI� /RZ�
,PSDFW� 5XUDO� 5HVLGHQWLDO� 'HVLJQ� DQG� 'HYHORSPHQW� �/,55''�� SULQFLSOHV� DQG�
SUDFWLFHV�� VRPH�RI�ZKLFK� DUH� UHSRUWHG� LQ� WKH� DSSHQGL[� WR� WKH�3URSRVHG�7DXSR�:HVW�
5XUDO�6WUXFWXUH�3ODQ��7'&�������$SSHQGL[������
�
7KH� /,8''� DSSURDFK� LV� HYROYLQJ� UDSLGO\� DQG� DV� UHVHDUFK� UHVXOWV� EHFRPH� DYDLODEOH�
DQG� WKH� QDWXUH� RI� LQWHUDFWLYH� V\VWHPV� DUH� EHWWHU� XQGHUVWRRG�� WKH� HPSKDVLV� LQ� WKH�
3URJUDPPH��DUWLFXODWHG�SULQFLSOHV�DQG�PHDQV�RI�LPSOHPHQWDWLRQ�DUH�DGMXVWHG��/,8''�
DQG�/,55''�SODQQLQJ�SURFHVVHV�DUH�VHHQ�DV�HGXFDWLRQDO��WR�KLJKOLJKW�WKH�H[WHUQDOLWLHV�
ZKLFK� KDYH� WHQGHG� WR� EH� LJQRUHG� RU� XQGHU�UDWHG� LQ� WKH� SURFHVV� RI� GHVLJQ� DQG�
GHYHORSPHQW��:LWK�DSSURSULDWH�SODQQLQJ�� IXQGLQJ�DQG�PDQDJHPHQW�� LW� LV�SRVVLEOH� WR�
KDYH� GLIIHUHQW� SDWWHUQV� RI� GHYHORSPHQW� DQG� LQWHQVLWLHV� RI� GHYHORSPHQW�� ZKLOVW� VWLOO�
PHHWLQJ�HQYLURQPHQWDO�VWDQGDUGV�DQG�HFRQRPLF�DVSLUDWLRQV��,Q�WKH�SDVW�WKH�FRQFHSW�RI�
H[WHUQDOLWLHV�KDV�RIWHQ�EHHQ�GRZQ�SOD\HG�ZLWK� WKH� UHVXOW� WKDW� GHYHORSPHQW�KDV�EHHQ�
VXEVLGLVHG�E\�WKH�HQYLURQPHQW�WR�LWV�GHWULPHQW��
�
3ULQFLSOHV�RI�/,8''��
�
7KH� SULQFLSOHV�� VXE�SULQFLSOHV� DQG� LPSOHPHQWDWLRQ� WDVNV� WKDW�ZH� FRQVLGHU� FHQWUDO� WR�
/,8''��DQG�/,55''��DUH�VXPPDUL]HG�LQ�7DEOH����&ROXPQV������DQG���UHVSHFWLYHO\���
$�GHWDLOHG�GHVFULSWLRQ�RI�DQG�UDWLRQDOH�IRU�HDFK�SULQFLSOH�LV�SUHVHQWHG�LQ�FROXPQ���RI�
WKH�7DEOH��7KH�QXPHULFDO�FRGHV��ZKLFK�IROORZ�LPSOHPHQWDWLRQ�DOWHUQDWLYHV�LQ�WKH�IDU�
ULJKW� FROXPQ� RI�7DEOH� ��� DUH� SURYLGHG� WR� HQDEOH� HDVH� RI� UHIHUHQFH� WR� WKHVH� WDVNV� LQ�
IXWXUH� SXEOLFDWLRQV� DQG� FKHFNOLVWV� RI�/,8''�DFKLHYHPHQW��7KH� LQWHU�UHODWLRQVKLS� RI�
SULQFLSOHV�DQG�VXE�SULQFLSOHV�LV�DOVR�GHPRQVWUDWHG�LQ�)LJXUH����1RWH�WKDW�LQ�WKLV�ILJXUH��
ER[� RXWOLQHV� DUH� GLIIHUHQWLDWHG� WR� GHPRQVWUDWH� WKH� FRUH� IRFXV� RI� WKH� /,8''�
SURJUDPPH�ZKLFK�LV�VKRZQ�LQ�EROG�WH[W��&RPSOHPHQWDU\�WHUWLDU\�SULQFLSOHV�DQG�VXE�
SULQFLSOHV��WKDW�DUH�RXWVLGH�WKH�/,8''�SURJUDPPH�EULHI��DUH�ER[HG�LQ�E\�EURNHQ�OLQHV���
�
7DEOH� �� LQFOXGHV� VRPH� SULQFLSOHV�� ZKLFK� IRU� WKH� VDNH� RI� FRPSOHWHQHVV� KDYH� EHHQ�
LQFOXGHG��HYHQ�WKRXJK�WKHLU�LPSOHPHQWDWLRQ�LV�EH\RQG�ZKDW�ZH�FRQVLGHU�VKRXOG�EH�WKH�
VFRSH�RI�WKLV�/,8''��)567�IXQGHG�SURJUDPPH��%\�LQFOXGLQJ�WKHVH�H[WUDQHRXV�VXE�
SULQFLSOHV��;;��LQ�WKH�WDEOH�ZH�ZLVK�WR�FRQYH\�WKH�IDFW�WKDW�ZH�KDYH�QRW�RYHUORRNHG�
WKHLU� LPSRUWDQFH� LQ�DFKLHYLQJ�REMHFWLYHV� WKDW�DULVH� IURP�WKHVH�SULQFLSOHV�� ,QVWHDG�ZH�
DUH� DFNQRZOHGJLQJ� WKDW� WKHLU� LPSOHPHQWDWLRQ� EHORQJV� LQ� RWKHU� )567� IXQGHG�
µ6XVWDLQDEOH� &LWLHV¶� SURJUDPPHV� �RU� LQ� WKH� H[LVWLQJ� VWDWXWRU\� UHVSRQVLELOLWLHV� RI�
JRYHUQPHQW� DJHQFLHV��� ,Q� RUGHU� WR� DFKLHYH� D� UHDVRQDEO\� FRPSDFW� WDEOH�� UHIHUHQFHV�
KDYH�EHHQ�PLQLPLVHG���
�
0DRUL�YDOXHV�DQG�SUDFWLFHV�KDYH�EHHQ�LQFRUSRUDWHG�WKURXJKRXW�7DEOH���DV�D�ILUVW�VWHS�
LQ� UHIUDPLQJ� GHYHORSPHQW� WR� FUHDWH� PRUH� VXVWDLQDEOH� IRUPV� RI� GHVLJQ� IURP� DQ�
LQGLJHQRXV�1HZ�=HDODQG�SHUVSHFWLYH���
�
1RWH�PDQ\�RI�WKH�SULQFLSOHV�FDQ�EH�PXWXDOO\�UHLQIRUFLQJ�RU�RYHUDUFKLQJ��(DFK�FDQ�EH�
HODERUDWHG�RQ�LQ�YDULRXV�ZD\V�DQG�WKH�LPSOHPHQWDWLRQ�RI�RQH�KDV�VSLOORYHU�HIIHFWV�RQ�



WKH� RWKHUV��7KHVH� VSLOORYHU� HIIHFWV� FDQ� EH� ERWK� SRVLWLYH� DQG� QHJDWLYH��7KHUH�ZLOO� EH�
LQVWDQFHV� LQ� LPSOHPHQWDWLRQ� VLWXDWLRQV�ZKHUH� WUDGH� RIIV�ZLOO� EH� UHTXLUHG� DQG�ZKHUH�
PRUH�ZHLJKW�ZLOO�KDYH�WR�EH�JLYHQ�WR�RQH�SULQFLSOH�RYHU�DQRWKHU��
�
7DEOH��� LV�D�ZRUN� LQ�SURJUHVV�DQG� LV�H[SHFWHG� WR�FKDQJH�DV� WKH�/,8''�3URJUDPPH�
SURJUHVVHV�� &KDQJH� LV� H[SHFWHG� WR� EH� OHDVW� LQ� WKH� PDLQ� SULQFLSOHV�� +RZHYHU�� WKH�
LPSOHPHQWDWLRQ�DOWHUQDWLYHV� OLVWHG�DUH� WKH�EHJLQQLQJ�RI�DQ�HYROYLQJ� WDVN�DQG�ZLOO�EH�
FRQWLQXDOO\� DPHQGHG� DQG� XSGDWHG��$OVR� LW� LV� RXU� LQWHQWLRQ� LQ� WKH� QH[W� SKDVH� RI� WKH�
3URJUDPPH�WR�SURYLGH�JUHDWHU�GHWDLO�RQ�DOO�LPSOHPHQWDWLRQ�DOWHUQDWLYHV�DQG�WR�H[SORUH�
WKHLU�HFRQRPLF��VRFLDO�DQG�UHJXODWRU\�LPSOLFDWLRQV���
�
3ULPDU\�3ULQFLSOH�
7KH� SULQFLSOHV� LQ� WKH� OHIW� FROXPQ� RI� 7DEOH� �� IRUP� D� KLHUDUFK\� RI� LPSRUWDQFH�� 7KH�
VLQJOH� SULPDU\� SULQFLSOH� VHHNV� UHFRJQLWLRQ� WKDW� KXPDQ� DFWLYLW\� VKRXOG� UHVSHFW� DQG�
RSHUDWH� ZLWKLQ� QDWXUDO� F\FOHV� �YDQ� 5RRQ� DQG� .QLJKW�� ������ LQ� RUGHU� WR� PLQLPL]H�
QHJDWLYH� HIIHFWV� DQG� RSWLPL]H� FDWFKPHQW� LQWHUQDOLVDWLRQ� RI� PDWHULDOV�� FRQWDPLQDQWV�
DQG� HQHUJ\�� 7KLV� SULQFLSOH� LV� HPEHGGHG� LQ� DOO� RWKHU� SULQFLSOHV� LQ� 7DEOH� ��� 7KH�
HFRORJLFDO�FDUU\LQJ�FDSDFLW\�FRQFHSW�� DV�SDUW�RI� UHVLOLHQW�QDWXUDO�F\FOHV�� LV�FHQWUDO� WR�
WKH�/,8''�DSSURDFK��
�
6HFRQGDU\�3ULQFLSOHV�
3ULQFLSOH� ����� FRQFHUQLQJ� VLWH� VHOHFWLRQ�� HPSKDVLVHV� WKH� IDFW� WKDW� WKH� JUHDWHVW�
DFKLHYHPHQWV� LQ� /,8''� DQG� /,55''� DUH� GHULYHG� IURP� FKRRVLQJ� WKH� RSWLPXP�
ORFDWLRQ�ZLWKLQ� D� UHJLRQ� IRU�XUEDQ�GHYHORSPHQW� �YDQ�5RRQ�DQG�.QLJKW�� ������S�����
:LWKRXW� WKLV� HVVHQWLDO� VWHS�� HYHQ� LI� WKH� WHUWLDU\� SULQFLSOHV� DUH� DSSOLHG� FRQVLVWHQWO\��
WKHUH�DUH�XQOLNHO\�WR�EH�DFFHSWDEOH�RXWFRPHV��$OO�SULQFLSOHV�LQ�7DEOH���SURYLGH�XVHIXO�
JXLGDQFH� WR� WKLV� IXQGDPHQWDO� VWUDWHJLF� SODQQLQJ� DSSURDFK�� 6XE�SULQFLSOH� ���%�
DUWLFXODWHV� WKH� µOHDVW�UHJUHWV¶� DSSURDFK� DV� D� FRPSRQHQW� RI� VLWH� VHOHFWLRQ�� 7KH�
XQGHUO\LQJ�SKLORVRSK\�RI�WKLV�VXE�SULQFLSOH�LV�WR�NHHS�RSWLRQV�RSHQ�DQG�DYRLG�DFWLRQV�
ZKLFK�SUH�HPSW�DOWHUQDWLYHV�RU�ZKLFK�LQFXU�PDMRU�FRVWV���
�
6XE�SULQFLSOHV� ���;� WR� ���;;;� DUH� FULWLFDO� FRPSRQHQWV� RI� VLWH� VHOHFWLRQ� IRU�
GHYHORSPHQW�DQG�KHQFH�DUH�LQFOXGHG�LQ�WKH�WDEOH�IRU�FRPSOHWHQHVV�HYHQ�WKRXJK�WKH\�
IDOO�RXWVLGH�WKH�VFRSH�RI�WKLV�SURJUDPPH��$V�ODQGVFDSH�TXDOLW\�DQG�QDWXUDO�FKDUDFWHU�
DUH� VWURQJO\� LQIOXHQFHG� E\� QDWXUDO� F\FOHV� VXE�SULQFLSOH� ���;� IDOOV� QDWXUDOO\� LQ� WKH�
KLHUDUFK\�EHQHDWK�WKH�SULPDU\�SULQFLSOH���
�
3ULQFLSOH����� UHFRJQLVHV�SDVW� LQIUDVWUXFWXUDO� LQYHVWPHQW�DQG�VHHNV� WR�RSWLPL]H� UHWXUQ�
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7HUWLDU\�3ULQFLSOHV�
7KH� MXVWLILFDWLRQ� IRU�� DQG� LPSOHPHQWDWLRQ� RI�� WHUWLDU\� SULQFLSOHV� LQ� 7DEOH� �� DUH�
VXSSRUWHG�E\�DQ�DUUD\�RI�SXEOLFDWLRQV�IURP�WKLV�/,8''�SURJUDPPH�DQG�IURP�SDUDOOHO�
RU�FRPSOHPHQWDU\�SURJUDPPHV� LQ�/,'��6KDYHU��������DQG�:68'��7KH�KLHUDUFKLFDO�
OLQNV� EHWZHHQ� VHFRQGDU\� SULQFLSOHV�� WHUWLDU\� SULQFLSOHV� DQG� VXE�SULQFLSOHV� LV�
GHPRQVWUDWHG�E\�)LJXUH����1RWH� WKDW� DOWKRXJK�ZH�KDYH�GHPRQVWUDWHG� WKH� LQFUHDVLQJ�
FRPSOH[LW\� RI� LQWHUDFWLRQV� ZLWK� GLVWDQFH� GRZQ� WKH� ILJXUH�� WKHUH� DUH� QXPHURXV�
KRUL]RQWDO� LQWHUDFWLRQV� DW� WKH� WHUWLDU\� DQG� VXE�SULQFLSOH� OHYHOV� WKDW� DUH� QRW� UHDGLO\�
LOOXVWUDWHG���
�
3ULQFLSOH�����HQFRXUDJHV�DOWHUQDWLYH�GHYHORSPHQW�IRUPV�VR�DV�WR�UHWDLQ�RSHQ�VSDFH�DQG�
HQKDQFH� LQIUDVWUXFWXUH� HIILFLHQF\�� 7KH� WHUP� FOXVWHULQJ�� LQWURGXFHG� LQ� VXE�SULQFLSOH�
���$�� LV� W\SLFDOO\� XVHG� WR� GHVFULEH� WKH� JURXSLQJ� WRJHWKHU� RI� VWUXFWXUHV� LQ� VSHFLILF�
ORFDWLRQV� RQ� D� FRPPRQ� VLWH�� 7KLV� ZRUNV� ZHOO� LQ� UHVLGHQWLDO� DQG� UXUDO�UHVLGHQWLDO�
FDWFKPHQWV�� &OXVWHULQJ� LV� QRW� WKH� RQO\� PHDQV� RI� LPSOHPHQWLQJ� 3ULQFLSOH� ����� )RU�
H[DPSOH�� WKH� FRQFHQWUDWLRQ� RI� WLWOHV� �UHVLGHQWLDO�� FRPPHUFLDO� RU� LQGXVWULDO�� ZLWKLQ�
PXOWL�OHYHO�EXLOGLQJV�LQVWHDG�RI�VSUHDG�DFURVV�D�VLWH�FDQ�IUHH�XS�RSHQ�VSDFH�EHWZHHQ�
EXLOGLQJV� WKDW�ZLOO� WKHQ� QHHG� WR� EH� SURWHFWHG� IURP� FRQVWUXFWLRQ� DQG� UH�YHJHWDWHG� WR�
LPSOHPHQW�SULQFLSOHV�LQ�7DEOH����6XFK�D�FKDQJH�LQ�VLWH�OD\RXW�KDV�DV�RQH�RI�LWV�SULPDU\�
REMHFWLYHV�VXSSRUW�IRU�QDWXUDO�SURFHVVHV�DQG�ELRGLYHUVLW\��7KLV�FRQWUDVWV�ZLWK�WKH�XVXDO�
REMHFWLYH�RI�PD[LPL]LQJ�KXPDQ�XVH�DQG�LPSHUYLRXV�VXUIDFHV�RQ�WKH�VLWH�E\�FRYHULQJ�LW�
LQ� EXLOGLQJV� DQG� FDU�SDUNV�� 7KLV� DSSURDFK� KDV� PDMRU� LPSOLFDWLRQV� IRU� WKH�
LPSOHPHQWDWLRQ� RI� /,8''� SULQFLSOHV� RQ� DOO� JUHHQILHOG� DQG� UHGHYHORSPHQW� VLWHV��
8QGHUVWDQGLQJ� DQG� LPSOHPHQWDWLRQ� RI� 3ULQFLSOH� ���� PD\� EH� DLGHG� E\� VLPLODU�
DSSURDFKHV� WHUPHG� FRQVHUYDWLRQ� VXEGLYLVLRQ� LPSOHPHQWHG� E\� $UHQGW� ������� LQ� ���
VWDWHV�RI�WKH�8QLWHG�6WDWHV�RI�$PHULFD���
�
7KH� VWRUPZDWHU� VXE�SULQFLSOHV����$� WR����'� LQFOXVLYH� DQG� WKHLU� LPSOHPHQWDWLRQ� DUH�
WKH�WUDGLWLRQDO�IRFXV�RI�ORZ�LPSDFW�DSSURDFKHV��&RQYLFWLRQ�RI�WKH�QHHG�IRU��YDQ�5RRQ�
HW� DO�� ������� DQG� PHWKRGV� �16&&�� ������ WR� DFKLHYH� OHVV� WKDQ� ���� µHIIHFWLYH¶�
LPSHUYLRXVQHVV�� WR� HQVXUH� K\GURORJLFDO� QHXWUDOLW\� ZLWKLQ� D� FDWFKPHQW�� LV� D� PDMRU�
FKDOOHQJH� IRU� DOO� VWDNHKROGHUV� EXW� SDUWLFXODUO\� WKRVH� LQYROYHG� LQ� UHGHYHORSPHQW��
5HYHJHWDWLRQ�RI�ULSDULDQ�FRUULGRUV� LV�EHFRPLQJ�PDLQVWUHDP�SUDFWLFH�EXW� WKHUH� LV� OHVV�
DZDUHQHVV� RI� WKH� SDUWLFXODU� QHHG� WR� SURWHFW� FRPSOHPHQWDU\� WHUUHVWULDO� DQG� VWUHDP�
HFRV\VWHPV� LQ� FDWFKPHQW� KHDGZDWHUV� VR� WKDW� WKHVH� FDQ� IXQFWLRQ� DV� D� UHVHUYRLU� RI�
VWUHDP� ELRWD� IRU� UH�FRORQLVDWLRQ� RI� VWUHDPV� WKDW� EHFRPH� LQDGYHUWHQWO\� GHJUDGHG�
GRZQVWUHDP��YDQ�5RRQ�DQG�0RRUH����������
�
:LWK�UHJDUG�WR�SULQFLSOH�����ZH�ZRXOG�OLNH�WR�HPSKDVLVH�WKH�LPSRUWDQFH�RI�µLQWHJUDWHG�
WKUHH� �RU� IRXU�� ZDWHUV� PDQDJHPHQW¶�� /LQHDU� RQFH�WKURXJK� V\VWHPV� DUH� PLQLPL]HG�
ZKHQ� ZDWHU� VXSSO\�� ZDVWHZDWHU� DQG� VWRUPZDWHU� V\VWHPV� DUH� GHVLJQHG� DQG� FRVWHG�
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