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7KLV� LQIRUPDWLRQ� PD\� EH� FRSLHG� DQG� GLVWULEXWHG� WR� RWKHUV� ZLWKRXW� OLPLWDWLRQ� SURYLGHG�
'HSDUWPHQW� RI� &RQVHUYDWLRQ� DQG� /DQGFDUH� 5HVHDUFK� 1=� DUH� DFNQRZOHGJHG�� 8QGHU� QR�
FLUFXPVWDQFHV�PD\�D�FKDUJH�EH�PDGH�IRU� WKH�LQIRUPDWLRQ�ZLWKRXW�WKH�H[SUHVV�SHUPLVVLRQ�RI�
WKH�DXWKRUV��
�
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$EVWUDFW�
�
7KH�'HSDUWPHQW�RI�&RQVHUYDWLRQ��'2&�:DQJDQXL��:KDQJDQXL�$UHD�2IILFH�LGHQWLILHG�D�QHHG�
IRU� DQ� DSSURDFK� �PHWKRG� RU� WRRO�� WR� DGGUHVV� WKH� SOLJKW� RI� NHUHUX� E\� FRRSHUDWLYHO\� FR�
PDQDJLQJ�SRSXODWLRQV�ZLWK� FRPPXQLWLHV� DQG� LZL��7R� DFKLHYH� WKLV��'2&�:DQJDQXL� VHFXUHG�
IXQGLQJ�IURP�WKH�'HSDUWPHQW¶V�6FLHQFH�$GYLFH�)XQG�WR�GHYHORS�D�SDFNDJH�RI�UHVRXUFHV�DQG�
DQ�DSSURDFK� WR�EHJLQ�FRPPXQLFDWLRQ�ZLWK� ORFDO� LZL��DW� WKH�PDUDH� OHYHO��/DQGFDUH�5HVHDUFK�
FRPELQHG�WKLV�IXQGLQJ�ZLWK�UHVRXUFHV�IURP�WKH�3*6)�IXQGHG�SURJUDPPH�IRU�5HVWRUDWLRQ�RI�
%LRGLYHUVLW\�RQ�3ULYDWH�/DQG�WR�DVVLVW�ZLWK�WKH�GHYHORSPHQW�RI�WKH�UHVRXUFHV��SODQQLQJ�IRU�WKH�
DSSURDFK� WR� PDUDH�� DQG� PRQLWRULQJ� RI� WKH� VXFFHVV� RI� WKH� SURFHVV� LQ� GHYHORSLQJ� RQJRLQJ�
FROODERUDWLRQ� EHWZHHQ� LZL� DQG� '2&�� 7KLV� UHSRUW� LQFOXGHV� GRFXPHQWDWLRQ� RQ� DVSHFWV� RI�
DSSURDFKLQJ�LZL�ZLWK�D�YLHZ�WR�LPSURYLQJ�OLQNV�DQG�ZRUNLQJ�FRRSHUDWLYHO\�RQ�FRQVHUYDWLRQ�
PDQDJHPHQW� LVVXHV�� ,W� FRQWDLQV� VXSSRUWLQJ�PDWHULDO� IRU� D� SUHVHQWDWLRQ� RQ� WKH� SOLJKW� RI� WKH�
NHUHUX��
�
.H\ZRUGV����FROODERUDWLRQ��FRPPXQLFDWLRQ��FRQVHUYDWLRQ��LZL��NHUHUX��SDUWQHUVKLS�
�
�
��� ,QWURGXFWLRQ�
�
/DQGFDUH�5HVHDUFK�� LQ� FRQMXQFWLRQ�ZLWK� WKH�:KDQJDQXL�$UHD�2IILFH� RI� WKH�'HSDUWPHQW� RI�
&RQVHUYDWLRQ��GHYHORSHG�DQ�DSSURDFK�WR�EHJLQ�D�N UHUR�ZLWK�WKH�LZL�RI�WKH�:DQJDQXL�GLVWULFW�
UHJDUGLQJ�WKH�GHFOLQLQJ�SRSXODWLRQ�RI�NHUHUX��
�
7KLV� UHSRUW� LQFOXGHV� LQIRUPDWLRQ� XVHG� WR� GHYHORS� D� SDFNDJH� RI� SUHVHQWDWLRQ� PDWHULDOV� IRU�
FRPPXQLFDWLQJ� ZLWK� FRPPXQLWLHV� DQG� LZL� UHJDUGLQJ� WKH� SOLJKW� RI� NHUHUX�� ,W� DOVR� LQFOXGHV�
LQIRUPDWLRQ� RQ� ZD\V� WR� JR� DERXW� LQLWLDWLQJ� D� SURFHVV� RI� FROODERUDWLRQ� DQG� SDUWQHUVKLS��
SDUWLFXODUO\�ZLWK�LZL��
�
7KLV�UHSRUW�SURYLGHV�EDFNJURXQG�WR�WKH�DFFRPSDQ\LQJ�3RZHU3RLQW�SUHVHQWDWLRQ�RQ�WKH�µ3OLJKW�
RI� WKH� NHUHUX¶�� 7KH� UHSRUW� DQG� SUHVHQWDWLRQ� FDQ� EH� OHIW� ZLWK� WKH� LZL� RU� FRPPXQLW\� JURXSV�
DORQJ�ZLWK�D�SRVWHU�RQ�WKH�FDXVHV�RI�GHFOLQH�RI�WKH�NHUHUX�LQ�WKH�ODVW�������\HDUV��D�VHULHV�RI�
$�� LQIRUPDWLRQ�EURFKXUHV�SURYLGLQJ�PRUH�GHWDLOV�DERXW�SURMHFWV�DLPHG�DW� LQFUHDVLQJ�NHUHUX�
SRSXODWLRQV�� DQ�$�� FRORXULQJ� LQ� SRVWHU� IRU� FKLOGUHQ�� DQG� D� FRS\�RI�%XVK� YLWDOLW\� �� D� YLVXDO�
DVVHVVPHQW�NLW��0DQDJLQJ�WKH�VHDVRQV�IRU�WKH�\HDUV��-DQVVHQ��������
�
��� %DFNJURXQG�
�
7KLV�SURMHFW�ZDV�LQLWLDWHG�E\�'2&�:DQJDQXL��7KH�VLWXDWLRQ�IDFLQJ�NHUHUX�LV�EXW�RQH�RI�PDQ\�
LVVXHV�DVVRFLDWHG�ZLWK�PDLQWDLQLQJ�DQG�HQKDQFLQJ�ELRGLYHUVLW\�WKDW�FURVVHV�WKH�ERUGHUV�RI�ODQG�
PDQDJHG�GLUHFWO\�E\�WKH�'HSDUWPHQW�RI�&RQVHUYDWLRQ��7KH�VXFFHVV�RU�RWKHUZLVH�RI�HIIRUWV�WR�
UHYHUVH� WKH�GHFOLQH�RI�NHUHUX� LV�KLJKO\�GHSHQGHQW�RQ� WKH�DFWLRQV�RI�PDQ\�JURXSV�RWKHU� WKDQ�
'2&�LWVHOI��
�
&XUUHQWO\�NHUHUX�DUH� UHDVRQDEO\� ORZ�RQ�'2&¶V�SULRULW\� OLVW�EHFDXVH�PDQ\�RWKHU�VSHFLHV�DUH�
PRUH� WKUHDWHQHG� WKURXJK� KDYLQJ� VPDOOHU� SRSXODWLRQV� RU� EHLQJ� PRUH� VXVFHSWLEOH� WR� SHVWV��
+RZHYHU��GHFOLQLQJ�SRSXODWLRQV�RI�NHUHUX�DUH�D�FRQFHUQ�EHFDXVH�WKH\�DUH�RQH�RI�WKH�NH\�IUXLW�
GLVSHUVHUV� IRU� QDWLYH� IRUHVW� V\VWHPV�� DQG� WKH� RQO\� VSHFLHV� FDSDEOH� RI� GLVSHUVLQJ� WKH� ODUJHVW�
IUXLWV��
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$� UHGXFWLRQ� LQ�NHUHUX�QXPEHUV�� DQG� WKH�SRVVLEOH� ORVV�RI�NHUHUX�SRSXODWLRQV� IURP�SDUWLFXODU�
DUHDV�� LV� DOVR� RI� FRQFHUQ� WR� WDQJDWD�ZKHQXD�� DV� WKH\� VHH� NHUHUX� DV� RQH� RI� WKHLU� WDRQJD� DQG�
ZRXOG� OLNH� WR�EH�DEOH� WR�KDUYHVW� WKHP�DV�D� WUDGLWLRQDO� IRRG��+RZHYHU�� DW� FXUUHQW�SRSXODWLRQ�
OHYHOV��KDUYHVWLQJ�NHUHUX�LV�QRW�VXVWDLQDEOH��:LWKRXW�SHVW�PDQDJHPHQW��NHUHUX�SRSXODWLRQV�DUH�
XQOLNHO\� WR� HYHU� UHFRYHU� WR� OHYHOV� ZKHUH� VXVWDLQDEOH� KDUYHVW� PD\� RQFH� DJDLQ� EH� IHDVLEOH��
:KLOVW�D�SRVVLEOH�DLP�RI�NHUHUX�UHFRYHU\�ZRUN�FRXOG�EH�WR�KDYH�HQRXJK�WR�KXQW��NHUHUX�DUH�
FXUUHQWO\�SURWHFWHG�E\�D�ODZ�WKDW�SURKLELWV�KXQWLQJ��7KXV��'2&¶V�DLP�DW�WKH�PRPHQW�LV�WR�KDOW�
WKH�SRSXODWLRQ�GHFOLQH�DQG�SUHYHQW�ORFDO�H[WLQFWLRQ���
�
7R� DFKLHYH� WKLV��'2&�:DQJDQXL� GHFLGHG� WR� LQYHVW� HIIRUW� LQ� GHYHORSLQJ� D� UHODWLRQVKLS�ZLWK�
ORFDO� FRPPXQLWLHV� DQG� LZL� WKDW� ZRXOG� OHDG� WR� MRLQW� HIIRUWV� WR� SURWHFW� DQG� HQKDQFH� ORFDO�
SRSXODWLRQV� RI� NHUHUX�� $GGUHVVLQJ� WKH� LVVXHV� VXUURXQGLQJ� NHUHUX� PDQDJHPHQW� KDV� WKH�
SRWHQWLDO� WR� ERWK� SURPRWH� VSHFLHV� YLDELOLW\� DQG� GHYHORS� ZRUNLQJ� SDUWQHUVKLSV� ZLWK� NH\�
FRPPXQLWLHV���
�
'2&�:DQJDQXL� VHFXUHG� IXQGLQJ� IURP� WKH�'HSDUWPHQW¶V�6FLHQFH�$GYLFH�)XQG� WR�GHYHORS�D�
SDFNDJH�RI�UHVRXUFHV�DQG�DQ�DSSURDFK�WR�EHJLQ�FRPPXQLFDWLRQ�ZLWK�ORFDO� LZL��DW� WKH�PDUDH�
OHYHO�� /DQGFDUH� 5HVHDUFK� FRPELQHG� WKLV� IXQGLQJ� ZLWK� UHVRXUFHV� IURP� WKH� 3*6)�IXQGHG�
SURJUDPPH�IRU�5HVWRUDWLRQ�RI�%LRGLYHUVLW\�RQ�3ULYDWH�/DQG�WR�DVVLVW�ZLWK�WKH�GHYHORSPHQW�RI�
WKH�UHVRXUFHV��SODQQLQJ�IRU�WKH�DSSURDFK�WR�PDUDH��DQG�PRQLWRULQJ�WKH�VXFFHVV�RI�WKH�SURFHVV�
LQ�GHYHORSLQJ�RQJRLQJ�FROODERUDWLRQ�EHWZHHQ�LZL�DQG�'2&��
�
��� 2EMHFWLYHV�
�
•� 7R�GHYHORS�DQ�DSSURDFK�� WRRO�RU�PHWKRG� WR�ZRUN�ZLWK�FRPPXQLWLHV�DQG� LZL� WR� LPSURYH�

FROOHFWLYH�XQGHUVWDQGLQJ�RI� WKH� LVVXHV� IDFLQJ�NHUHUX�DQG� LPSDFWLQJ�RQ�SRSXODWLRQV��7KH�
XOWLPDWH�DLP�LV�WR�ZRUN�FRRSHUDWLYHO\�WR�HQKDQFH�ORFDO�NHUHUX�SRSXODWLRQV���

•� • 7R� WULDO� DQG� UHILQH� LQIRUPDWLRQ� H[FKDQJH� EHWZHHQ�'2&� VWDII�� FRPPXQLWLHV� DQG�
LZL��7KLV�REMHFWLYH�LV�RQJRLQJ��EXW�ZLOO�EHJLQ�ZLWK�KXL��PHHWLQJV�ZKHUH�'2&�VWDII�SUHVHQW�
LQIRUPDWLRQ�RQ�WKH�SOLJKW�RI�NHUHUX��7KH�SURFHVVHV�RI� LQYROYLQJ�SDUWLFLSDQWV��DGGUHVVLQJ�
FRQIOLFWLQJ� YLHZV�� DQG� EXLOGLQJ� VKDUHG� XQGHUVWDQGLQJ� ZLOO� EH� UHYLHZHG� DQG� HYDOXDWHG�
WKURXJK� ZRUNLQJ� ZLWK� VWDII� IURP� /DQGFDUH� 5HVHDUFK¶V� &ROODERUDWLYH� /HDUQLQJ� IRU�
(QYLURQPHQWDO�0DQDJHPHQW�JURXS��

�
$� VXE�JRDO� IRU� '2&�:DQJDQXL� LV� WR� UDLVH� LWV� SURILOH� DQG� JHW� WR� NQRZ� LZL� DQG� RWKHU� NH\�
FRPPXQLWLHV���
�
��� 0HWKRGV�
�
:H� GLVFXVVHG� D� SRVVLEOH� ZD\� RI� DSSURDFKLQJ� LZL� ZLWK� '2&� VWDII�� XVLQJ� H[SHULHQFH� IURP�
VLPLODU� LQLWLDWLYHV� HOVHZKHUH�� 7KLV� LQFOXGHG� UHYLHZLQJ� '2&� :DQJDQXL¶V� FXUUHQW� DQG� SDVW�
LQWHUDFWLRQV� ZLWK� LZL�� ZKDW� ZDV� NQRZQ� RI� VXFFHVVIXO� DSSURDFKHV� HOVHZKHUH�� DQG� ZKR� ZDV�
OLNHO\�WR�EH�WKH�VWDII�PHPEHU�FDUU\LQJ�RXW�WKH�LQLWLDO�FRQWDFW�ZRUN��
�
:H� UHYLHZHG� FXUUHQW� DYDLODEOH� LQIRUPDWLRQ� RQ� NHUHUX�� DQG� ZKHUH� SRVVLEOH� VSHFLILF�
LQIRUPDWLRQ� UHOHYDQW� WR� WKH�:DQJDQXL� GLVWULFW� �VHH� OLVW� RI� VRXUFH�PDWHULDO� LQ� UHIHUHQFHV� DQG�
$SSHQGL[�����

�
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:H�FROODWHG�VWRULHV�RI�VXFFHVVIXO� LQLWLDWLYHV�WKDW� LQYROYHG�ERWK�WDQJDWD�ZKHQXD�DQG�'2&�LQ�
NHUHUX�PDQDJHPHQW��7KHVH�VWRULHV�LQYROYHG�LQWHUYLHZV�ZLWK�SDUWLFLSDQWV�LQ�SURMHFWV�LQFOXGLQJ�
1RUWKODQG�0RWDWDX� SHVW� PDQDJHPHQW� ZRUN�� DQG� %DQNV� 3HQLQVXOD� NHUHUX� UHVHDUFK� E\�1JDL�
7DKX��VHH�OLVW�RI�VRXUFHV�LQ�$SSHQGL[�����
�
��� 3OLJKW�RI�NHUHUX�
�
���� ,QIRUPDWLRQ�RQ�NHUHUX�
7KH� 1HZ� =HDODQG� SLJHRQ� �+HPLSKDJD� QRYDHVHHODQGLDH�� KDV� GLIIHUHQW� 0DRUL� QDPHV� LQ�
GLIIHUHQW� SDUWV� RI� 1HZ� =HDODQG�� NHUHUX�� NXNX�� NXNXSD� RU� SDUHD� �7D\ORU� ������0LOOHQHU� 	�
3RZOHVODQG� ������� µ.XNXSD¶� LV� JHQHUDOO\� XVHG� QRUWK� RI�:KDQJDUHL��ZKLOH� µNHUHUX¶� LV�PRVW�
FRPPRQ� WKURXJKRXW� WKH� UHPDLQGHU� RI� WKH� 1RUWK� ,VODQG� DQG� 6RXWK� ,VODQG�� DQG� µSDUHD¶� LV�
UHVWULFWHG�WR�WKH�&KDWKDP�,VODQGV��
�
7KHUH�DUH�WKUHH�NQRZQ�VXEVSHFLHV�RI�1HZ�=HDODQG�SLJHRQ��+��QRYDHVHHODQGLDH�RI�PDLQODQG�
1HZ�=HDODQG�LV�WKH�SUHGRPLQDQW�VXEVSHFLHV��7KH�RWKHU�WZR�DUH�WKH�VSHFLHV�+�Q��FKDWKDPHQVLV�
�0LOOHQHU�	�3RZOHVODQG�������RI� WKH�&KDWKDP�,VODQGV�DQG� WKH�VXEVSHFLHV�+�Q��VSDGLFHD�RI�
1RUIRON� ,VODQG��ZKLFK�EHFDPH�H[WLQFW� LQ� WKH�QLQHWHHQWK� FHQWXU\� WKURXJK�KDELWDW� GHVWUXFWLRQ�
DQG�E\�SUHGDWRUV��3LHUFH��������
�
7KH�NHUHUX�LV�D�ODUJH�����±����J��IUXLW�HDWLQJ�SLJHRQ�ZLWK�D�KDELWDW�UDQJH�IURP�FRDVWDO�IRUHVWV�
WR� PRQWDQH� IRUHVWV� VSDQQLQJ� WKH� OHQJWK� RI� 1HZ� =HDODQG� �&ORXW� HW� DO�� ������� ,WV� JHQHUDO�
PRUSKRORJ\�LV� WKDW�RI�D� W\SLFDO�SLJHRQ��KDYLQJ�D�UHODWLYHO\�VPDOO�KHDG��D�VWUDLJKW�VRIW�EDVHG�
ELOO�� DQG� ORRVHO\� DWWDFKHG� IHDWKHUV�� ,W� DOVR� GLVSOD\V� W\SLFDO� SLJHRQ� EHKDYLRXU�� LQFOXGLQJ�
GULQNLQJ�ZLWKRXW�UDLVLQJ�WKHLU�KHDGV�WR�VZDOORZ��D�ZLQJ�WKUHDW�GLVSOD\��KLWWLQJ�ZLWK�WKH�ZLQJ�
ZKHQ�WKUHDWHQHG��D�GLYLQJ�GLVSOD\�IOLJKW��D�µERZLQJ¶�GLVSOD\��ULWXDOLVHG�SUHHQLQJ�DQG�µELOOLQJ¶�
GXULQJ�FRXUWVKLS��)DOOD�HW�DO��������-DPHV��������
�
.HUHUX� SUHIHU� ORZODQG� IRUHVWV� GRPLQDWHG� E\� SRGRFDUSV� DQG� VSHFLHV� OLNH� WDZD�� WDUDLUH��
NRKHNRKH��KLQDX�DQG�SXULUL� �VHH�$SSHQGL[��� IRU� VFLHQWLILF�QDPHV�RI�SODQWV���+RZHYHU�� WKH\�
FDQ�QRZ�DOVR�EH�IRXQG�LQ�EXVK�SDWFKHV�RQ�IDUPODQG��LQ�JDUGHQV�HDWLQJ�SOXPV�DQG�FKHUULHV��DQG�
LQ�SDUNV�LQ�FLWLHV��7KHLU�EUHHGLQJ�DQG�ZLQWHULQJ�GLVWULEXWLRQV�DUH�VLPLODU�EXW�ELUGV�ZLOO�PRYH�
ORQJ� GLVWDQFHV� WR� JRRG� VRXUFHV� RI� IUXLW� RU� IROLDJH� RXWVLGH� WKH� EUHHGLQJ� VHDVRQ�� 7KH� DQQXDO�
UDQJH�ZDV� WKRXJKW� WR�EH�DURXQG����NP��&ORXW�HW�DO���������������EXW�UHFHQWO\�� UDGLR�WDJJHG�
ELUGV�IOHZ����NP�GXULQJ�D�JRRG�WDZD�IUXLWLQJ�VHDVRQ��3XUHRUD��5��3RZOHVODQG�SHUV��FRPP���
DQG�DUH�NQRZQ�WR�KDYH�WUDYHOOHG�IURP�,QYHUFDUJLOO� WR�6WHZDUW�,VODQG�DQG�EDFN�DJDLQ�����NP�
RYHU�ZDWHU��5��3RZOHVODQG�SHUV��FRPP����7KHUH�LV�VWURQJ�HYLGHQFH�WKDW�LQGLYLGXDO�NHUHUX�ZLOO�
UHWXUQ�WR�WKH�VDPH�DUHDV�HYHU\�\HDU�IRU�EUHHGLQJ�DQG�IHHGLQJ��DOWKRXJK�WKH�WLPLQJ�PD\�YDU\�
�&ORXW�HW�DO����������
�
%HUULHV�DUH�WKH�NHUHUX
V�IDYRXULWH�IRRG�DOO�\HDU�URXQG��ZKDW�WKH\�HDW�GHSHQGV�RQ�DYDLODELOLW\�LQ�
WKH�UHJLRQ��&KHFN�ZLWK�\RXU�ORFDO�'2&�RIILFH�RU�UHJLRQDO�FRXQFLO�DV�WR�ZKDW�DQG�ZKHQ�WKLQJV�
IUXLW�RU�IORZHU�LQ�\RXU�SDWFK��$�UHIHUHQFH�IRU�WKH�:DQJDQXL�$UHD�ZRXOG�EH�-DQVVHQ��������S��
���±������:KHUH�DYDLODEOH��NHUHUX�HDW�SXULUL�LQ�WKH�VXPPHU�DQG�DXWXPQ��PLUR�LQ�WKH�DXWXPQ�
DQG�ZLQWHU�� DQG� WDUDLUH�� NRKHNRKH�� ILYH�ILQJHU� DQG� QLNDX� LQ� WKH�ZLQWHU� DQG� VSULQJ��.DUDND��
NDKLNDWHD�DQG�RWKHU�EHUULHV�DOVR�VXSSOHPHQW�WKHLU�GLHW�ZKHUH�DYDLODEOH��'XULQJ�WKH�ODWH�ZLQWHU�
ZKHQ� WKHUH� DUH� IHZ� RU� QR� EHUULHV�� OHDYHV� DQG� VKRRWV� SURYLGH� VXVWHQDQFH�� EXW� GXULQJ� HDUO\�
EUHHGLQJ�VHDVRQ�QLWURJHQ�ULFK�IRRGV��H�J��NRZKDL�OHDYHV��FORYHU��ZLOORZ��DUH�VRXJKW�RXW��HYHQ�
LQ�DUHDV�ZKHUH�EHUULHV�DUH�DYDLODEOH�DOO�\HDU�URXQG��'LMNJUDDI��������
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������ %UHHGLQJ�
1HVWLQJ� XVXDOO\� RFFXUV� LQ� VSULQJ� RU� HDUO\� VXPPHU�� $OWKRXJK� LW� LV� QRW� FRPSOHWHO\� FHUWDLQ��
NHUHUX�DSSHDU�WR�EH�UHDVRQDEO\�IDLWKIXO�WR�WKHLU�SDUWQHU�EXW�ZLOO�UH�SDLU�ZKHQ�RQH�RI�WKH�SDLU�
GLHV�� 7KHLU� PDWLQJ� LV� FKDUDFWHULVHG� E\� VSHFWDFXODU� DHULDO� GLVSOD\V�� E\� ERWK� VH[HV� EXW�
SDUWLFXODUO\�PDOHV��FORVH�WR�WKH�WLPH�RI�HJJ�OD\LQJ��7KHVH�IOLJKWV�DUH�DVVRFLDWHG�ZLWK�QHVWLQJ�
DQG�WHUULWRULDOLW\��

�
.HUHUX�OD\�RQH�HJJ�SHU�QHVWLQJ�DWWHPSW��%RWK�DGXOWV�EURRG�WKH�UDWKHU�ORQJ��QDUURZ��ZKLWH�HJJ�
GXULQJ� WKH� ������GD\� LQFXEDWLRQ� SHULRG�� ZLWK� WKH� IHPDOH� VLWWLQJ� WKURXJK� WKH� QLJKW� DQG�
PRUQLQJ��DQG�WKH�PDOH�WDNLQJ�RYHU�IURP�PLGGD\�XQWLO�WKH�HYHQLQJ��7KH\�FDQ�DWWHPSW�WR�QHVW�
VHYHUDO� WLPHV� LQ�D�VHDVRQ�� LI� WKH�QHVW� IDLOV�RU� LI�NH\� IUXLW� VSHFLHV�KDYH�SDUWLFXODUO\�DEXQGDQW�
FURSV��-DPHV�������%HOO�������-DPHV�	�&ORXW��������
�
$SDUW�IURP�HPSHURU�SHQJXLQV�DQG�IODPLQJRV��SLJHRQV�DQG�GRYHV�DUH�WKH�RQO\�ELUGV�WR�SURGXFH�
IRRG� IRU� WKHLU� FKLFNV�� 7KH\� IHHG� WKHLU� FKLFN� FURS�PLON�� D� SURWHLQ�ULFK�� FRWWDJH�FKHHVH�OLNH�
VHFUHWLRQ�IURP�WKH�FURS�ZDOO��IRU�WKHLU�ILUVW�ZHHN��)ROORZLQJ�WKLV��DV�FKLFNV�JURZ��UHJXUJLWDWHG�
IRRGV�IRUP�DQ�LQFUHDVLQJO\�ODUJH�VKDUH�RI�WKH�GLHW��$OO�JRLQJ�ZHOO��WKH�FKLFN�ZLOO�OHDYH�WKH�QHVW�
DW�WKH�DJH�RI�����ZHHNV�LQ�WKH�1RUWK�,VODQG��RU�����ZHHNV�LQ�WKH�6RXWK�,VODQG��8VXDOO\�LW�ZLOO�
VSHQG�DQRWKHU���GD\V�RU�PRUH�ZLWK�LWV�SDUHQWV�LQ�WKH�DUHD�RI�WKH�QHVW�EHIRUH�LW�EHFRPHV�IXOO\�
LQGHSHQGHQW� �3LHUFH� ������ EXW� LW� FDQ� VWD\�ZLWK� LWV� SDUHQWV� IRU� XS� WR� ��PRQWKV� �+HDWKHU�	�
5REHUWVRQ��������
�
������ 5ROH�LQ�VHHG�GLVSHUVDO�
.HUHUX�SOD\�D�NH\� UROH� LQ� WKH�UHJHQHUDWLRQ�RI�QDWLYH� IRUHVW�E\�GLVSHUVLQJ�VHHGV�RI� WUHHV�DQG�
VKUXEV�VXFK�DV�PLUR��WDZD��NDUDND��SXULUL�DQG�WDUDLUH��ZKLFK�DUH�WRR�ODUJH�WR�EH�GLVSHUVHG�E\�
RWKHU�ELUGV��'LMNJUDDI��������,W�LV�SRVVLEOH�WKDW�NHUHUX�KDYH�EHHQ�WKH�VROH�HIIHFWLYH�GLVSHUVHUV�
RI�WKH�ODUJHVW��VPDOOHVW�GLDPHWHU�!���PP��WUHH�ERUQH�IUXLWV�IRU�WKH�ODVW���PLOOLRQ�\HDUV��)HZ�
RWKHU� DQLPDO� VSHFLHV�ZHUH� FDSDEOH�RI� UHDFKLQJ� WUHH�ERUQH� IUXLW�� KDG� D�JDSH�ZLGH� HQRXJK� WR�
VZDOORZ� WKH� IUXLWV�� RU� KDG� GLJHVWLYH� V\VWHPV� JHQWOH� HQRXJK� WR� SDVV� WKH� VHHGV� WKURXJK�
XQKDUPHG��'LMNJUDDI��������,W�LV�XQFOHDU�KRZ�HIIHFWLYH�RWKHU�VSHFLHV��LQFOXGLQJ�VRPH�RI�WKH�
PRD�VSHFLHV�DQG�JLDQW�UDLOV��ZHUH�DW�WKLV�VHHG�GLVSHUVLQJ�UROH��EXW�ZH�GR�NQRZ�WKDW�NHUHUX�DUH�
WKH�RQO\�UHPDLQLQJ�VHHG�GLVSHUVHU�IRU�PDQ\�ODUJH�IUXLWHG�WUHH�VSHFLHV��'LMNJUDDI��������
�
���� 5LVNV�WR�NHUHUX�SRSXODWLRQV�
7KH�VWDWXV�RI�PDQ\�NHUHUX�SRSXODWLRQV�LV�XQFHUWDLQ��0DQGHU�HW�DO��������LQ�,QQHV��������
�VHH�%R[���IRU�H[DPSOH�RI�SRSXODWLRQ�VWXG\�ILQGLQJV���$������VXUYH\�LQ�1RUWKODQG�LQGLFDWHG�D�
���� GHFOLQH� LQ� ��� \HDUV� �3LHUFH� HW� DO�� ������� DQG� VWXGLHV� DW� WKUHH� RWKHU� PDLQODQG� VLWHV�
VXJJHVWHG�DGXOW�PRUWDOLW\�UDWHV�H[FHHGHG�UHFUXLWPHQW�IURP�UHSURGXFWLRQ��&ORXW�HW�DO������D���
$����\HDU�VXUYH\�LQ�WKH�:DQJDQXL�&RQVHUYDQF\�LQGLFDWHV�WKDW�LI�WKH�FXUUHQW�GRZQZDUG�WUHQG�
UHPDLQV�XQFKDQJHG� WKHQ� WKH� ORFDO�NHUHUX�SRSXODWLRQ�PD\�EH�H[WLQFW� LQ�������\HDUV� �$��YDQ�
0HHXZHQ−'LMNJUDDI� SHUV�� FRPP���� 5HFHQWO\� '2&� FODVVLILHG� WKH� NHUHUX� DV� LQ� µJUDGXDO�
GHFOLQH¶��PHDQLQJ�WKDW�LWV�SRSXODWLRQ�LV�H[SHFWHG�WR�GHFOLQH�E\�µ������«LQ�WKH�QH[W����\HDUV�
GXH�WR�H[LVWLQJ�WKUHDWV��DQG�WKH�GHFOLQH�LV�SUHGLFWHG�WR�FRQWLQXH�EH\RQG����\HDUV¶��0ROOR\�HW�
DO��������5��+LWFKPRXJK��'2&�:HOOLQJWRQ��SHUV��FRPP���LQ�,QQHV��������,QWHUQDWLRQDOO\��WKH�
VSHFLHV�LV�FODVVLILHG�µQHDU�WKUHDWHQHG¶��%LUGOLIH�,QWHUQDWLRQDO�������LQ�,QQHV���������
�
.HUHUX�EUHHG�YHU\�VORZO\��$�SDLU�PD\�EUHHG�RQO\�HYHU\�����\HDUV��EXW�FDQ�EUHHG�HYHU\�\HDU�LQ�
DUHDV�ZLWK�SOHQWLIXO� IRRG��7KH\�EXLOG� IOLPV\�QHVWV� WKDW�JHW�NQRFNHG�RXW�RI� WKH� WUHH�GXULQJ�D�
KLJK� ZLQG�� DQG� VRPHWLPHV� WKH� HJJ� IDOOV� WKURXJK� WKH� JDSV� EHWZHHQ� WKH� QHVWLQJ� PDWHULDOV��
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.HUHUX�ZLOO� QRW� QHVW� LI� NH\� VSHFLHV� IDLO� WR� IUXLW� RU� KDYH� RQO\� VPDOO� IUXLW� FURSV� �H�J�� KLQDX��
WDUDLUH��WDZD��PLUR��QLNDX���7KH\�W\SLFDOO\�RQO\�KDYH�RQH�HJJ�SHU�FOXWFK��DQG�GXH�WR�SUHGDWLRQ��
VWDUYDWLRQ� DQG� IDOOLQJ� IURP� QHVWV�� PRVW� FOXWFKHV� IDLO�� ,Q� D� 0DUOERURXJK� VWXG\�� WKH� PHDQ�
IOHGJLQJ� VXFFHVV� UDWH�ZDV� RQO\� ����� MXYHQLOHV� SHU� EUHHGLQJ� SDLU� SHU� VHDVRQ�� RU� MXVW� RYHU� ��
FKLFN�SHU����DGXOWV��&ORXW�HW�DO������E���2YHU�����RI�LQGLYLGXDOV�VHHQ�LQ�WKH�DXWXPQ�ZLQWHU�
DUH�ROGHU�ELUGV�UDWKHU�WKDQ�MXYHQLOHV��3LHUFH���������
�
,Q� WKH� SDVW�� NHUHUX� ZRXOG� KDYH� EHHQ� SUH\HG� XSRQ� E\� IDOFRQ�� KDUULHUV� DQG� SHUKDSV� RWKHU�
SUHGDWRU\�ELUGV��+RZHYHU��WKH�LQWURGXFWLRQ�RI�SUHGDWRUV�VXFK�DV�UDWV��SRVVXPV��VWRDWV��IHUUHWV�
DQG�FDWV�KDV�H[SRVHG�WKHP�WR�D�JUHDW�GHDO�PRUH�SUHGDWLRQ�QRZ��)URP�HJJ�VWDJH�WR�PDWXULW\��
NHUHUX�DUH�H[SRVHG�WR�VLJQLILFDQW�SUHVVXUH�IURP�SUHGDWLRQ�DQG�FRPSHWLWLRQ�IRU�IRRG�VRXUFHV��
(JJV� DQG� FKLFNV� DUH� WDNHQ� E\� VWRDWV� �0XVWHOD� HUPLQHD��� EUXVKWDLO� SRVVXPV� �7ULFKRVXUXV�
YXOSHFXOD��DQG�VKLS�UDWV��5DWWXV�UDWWXV���)HPDOH�ELUGV�VLWWLQJ�RQ�WKH�QHVW�DW�QLJKW�PD\�DOVR�EH�
NLOOHG��:KHQ�DGXOW�ELUGV�IHHG�RQ�VKUXEV�FORVH�WR�WKH�JURXQG�WKH\�DUH�DOVR�VXVFHSWLEOH�WR�EHLQJ�
NLOOHG�E\� VWRDWV� DQG�FDWV��*RDWV��SRVVXP��GHHU��SLJV�DQG�FDWWOH� DOO� FRQWULEXWH� WR�EURZVH�DQG�
GHVWUXFWLRQ� RI� IRUHVW� WUHH� VSHFLHV� DQG� FRQVHTXHQW� UHGXFWLRQ� LQ� DYDLODEOH� IRRG� VRXUFHV��
3RVVXPV�DQG�UDWV�OLNH�WKH�VDPH�IUXLWV�WKDW�NHUHUX�GR��DQG�IRU�VRPH�VSHFLHV��H�J��NRKHNRKH�DQG�
WDUDLUH�� WKH\�ZLOO� WRWDOO\�GHVWUR\� WKH�FURS�EHIRUH� WKH� IUXLWV�DUH� ULSH�HQRXJK� WR�DWWUDFW�NHUHUX��
)RU� RWKHU� VSHFLHV�� H�J�� PLUR�� NDKLNDWHD�� PDWDL�� WDZD� DQG� WDZDSRX�� WKH� DPRXQW� RI� IUXLW�
SURGXFHG�LV�UHGXFHG��XS�WR�����IROG�IRU�VRPH�VSHFLHV��'LMNJUDDI��������
�
,W�LV�UHDVRQDEOH�WR�H[SHFW�WKDW�ODUJH�ELUGV�VXFK�DV�NHUHUX�ZRXOG�QRUPDOO\�EH�ORQJ�OLYHG�������
\HDUV��+HDWKHU�	�5REHUWVRQ�������������\HDUV��5��3RZHVODQG�SHUV��FRPP����VR�WKDW�WKH�ORZ�
EUHHGLQJ�UDWH�LV�RIIVHW�E\�WKH�QXPEHU�RI�FKLFNV�WKDW�D�ELUG�FDQ�SURGXFH�RYHU�LWV�ORQJ�OLIHVSDQ��
+RZHYHU�� DGXOW� NHUHUX� SRSXODWLRQV� LQ� WKH� ZLOG� DUH� LPSDFWHG� E\� SUHGDWLRQ�� %LUGV� LQ� DQ�
DXWKRULWDWLYH�VWXG\�LQ�0DUOERURXJK�VXUYLYHG�IRU�DQ�DYHUDJH�RI�RQO\�����\HDUV��G\LQJ�PDLQO\�
DV� D� UHVXOW� RI� JURXQG� SUHGDWRUV� �&ORXW� HW� DO�� ����E���+RZHYHU�� RQH� RI� WKH� VWXG\� ELUGV�ZDV�
IRXQG����\HDUV�DIWHU�LW�ZDV�EDQGHG��&ORXW�HW�DO��������&ORXW�SHUV��FRPP����LQGLFDWLQJ�WKDW�WKH\�
FDQ�OLYH�FRQVLGHUDEO\�ORQJHU�LI�WKH\�FDQ�DYRLG�SUHGDWLRQ��
�
&RQWURO�RI�PDPPDOLDQ�SHVWV��HVSHFLDOO\�EUXVKWDLO�SRVVXPV��VKLS�UDWV�DQG�VWRDWV�LV�FRQVLGHUHG�
WKH� NH\� PDQDJHPHQW� DFWLRQ� WR� KHOS� NHUHUX� SRSXODWLRQV� UHFRYHU�� EHFDXVH� WKLV� PLQLPLVHV�
SUHGDWLRQ� RI� HJJV�� FKLFNV� DQG� DGXOWV�� DQG� PD[LPLVHV� WKH� DYDLODELOLW\� RI� IUXLW� �3LHUFH� 	�
*UDKDP� ������ 0DQGHU� HW� DO�� ������� 3UHGDWLRQ� LV� WKH� PDLQ� GULYHU� RI� SRSXODWLRQ� GHFOLQH��
DOWKRXJK�IRRG�VXSSO\�PD\�GHWHUPLQH�KRZ�PDQ\�EUHHGLQJ�DWWHPSWV�DUH�PDGH��,QQHV��������
�
������ +DUYHVWLQJ�
%HFDXVH� WKH� KDUYHVWLQJ� RI� NHUHUX� IRU� IRRG� LV� FXUUHQWO\� DQ� LOOHJDO� DFWLYLW\�� LW� LV� GLIILFXOW� WR�
GHWHUPLQH� ZKDW� FRQWULEXWLRQ� WKLV� PDNHV� WR� GHFOLQLQJ� NHUHUX� SRSXODWLRQV� �EXW� UHIHU� WR�
$SSHQGL[��µ7DXPDUXQXL�SLJHRQV�WDUJHWHG�E\�SRDFKHUV¶�DQG�µ*UHHG\�SRDFKHUV�OHDYH�SLJHRQV�
WR� URW¶��� ,Q� WKH�SDVW�� NHUHUX�ZHUH�KXQWHG�E\�0DRUL� XVLQJ� VQDUHV� DQG� WUDSV��.HUHUX� W\SLFDOO\�
VHHP�XQDIUDLG�RI�KXPDQV��ZKLFK�PDNHV�WKHP�D�FRPSDUDWLYHO\�HDV\�WDUJHW�IRU�KXQWLQJ��7KH\�
EHFRPH�HVSHFLDOO\�WKLUVW\�ZKLOH�HDWLQJ�EHUULHV�OLNH�PLUR��VRPHWKLQJ�0DRUL�WUDGLWLRQDOO\�XVHG�
WR�WKHLU�DGYDQWDJH�LQ�KXQWLQJ�WKHP�DV�WKH\�ZRXOG�SODFH�GULQNLQJ�WURXJKV�ZLWK�QRRVHV�EHQHDWK�
PLUR�WUHHV��%HVW��������0RGHUQ�KXQWLQJ�RI�NHUHUX�LV�PRUH�OLNHO\�WR�LQYROYH�ILUHDUPV�DQG�WKH�
NLOO�FRQVHTXHQWO\�PD\�EH�KLJKHU�WKDQ�WUDGLWLRQDO�PHWKRGV�ZRXOG�KDYH�VHFXUHG��
�
&XUUHQWO\�� FRQVHUYDWLRQ� PDQDJHPHQW� SURIHVVLRQDOV� UHJDUG� KDUYHVWLQJ� RI� NHUHUX� DV�
XQVXVWDLQDEOH�� *LYHQ� FXUUHQW� NHUHUX� EUHHGLQJ� UDWHV�� KXQWLQJ� ZLOO� KDVWHQ� ORFDO� H[WLQFWLRQV��
)XUWKHUPRUH�� WKH\� FRQVLGHU� WKDW� XQOHVV� PDQDJHPHQW� �HVSHFLDOO\� SHVW� PDQDJHPHQW�� LV�
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XQGHUWDNHQ�� NHUHUX� SRSXODWLRQV� DUH� XQOLNHO\� WR� HYHU� UHFRYHU� WR� OHYHOV� ZKHUH� VXVWDLQDEOH�
KDUYHVW�PD\�RQFH�DJDLQ�EH�IHDVLEOH��'LMNJUDDI�������$��YDQ�0HHXZHQ�'LMNJUDDI�SHUV��REV����
,Q� IDFW��ZLWKRXW� SHVW�PDQDJHPHQW� WKH� RXWORRN� IRU� NHUHUX� LV� D� JUDGXDO� GHFOLQH� WR� H[WLQFWLRQ�
HYHQ�LI�QR�KXQWLQJ�ZHUH�WR�WDNH�SODFH���
�
%R[���([DPSOH�RI�SRSXODWLRQ�VWXG\�ILQGLQJV���
.XNXSD�DW�7DLWRNHUDX��3LHUFH�HW�DO���������
,Q������D�VXUYH\�RI�NXNXSD�SRSXODWLRQV�ZDV�XQGHUWDNHQ� LQ�VL[� IRUHVWV� WKURXJKRXW�7DLWRNHUDX��
7KLV� VXUYH\� ZDV� UHSHDWHG� LQ� ����� DQG� UHYHDOHG� WKDW� WKH� QXPEHUV� RI� NXNXSD� KDG� IDOOHQ� RQ�
DYHUDJH�E\������*UHDWHVW�GHFOLQHV�ZHUH� LQ�5XVVHOO��5DHWHD�DQG�2PDKXWD� IRUHVWV� DOO�RI�ZKLFK�
VXVWDLQHG� WKUHH�� WR� ILYH�IROG� UHGXFWLRQV� LQ� NXNXSD� QXPEHUV� RYHU� WKH� ��� \HDUV�� ,Q� 7DLWRNHUDX��
NXNXSD� KDYH� KLJK� IOHGJOLQJ� IDLOXUH� UDWHV� ZLWK� RQO\� ���� RI� QHVWV� SURGXFLQJ� IOHGJOLQJV� RQ�
DYHUDJH�� 7KH� ORZ� VXFFHVV� RI� NXNXSD� QHVWV� LV� PLUURUHG� HOVHZKHUH�� $W� :HQGHUKROP� QHDU�
:DUNZRUWK�DQ����PRQWK�VWXG\�UHYHDOHG������IDLOXUH�DW����QHVW�VLWHV�DQG�RQO\�RQH�MXYHQLOH�ZDV�
VHHQ� LQ�ZKDW�RWKHUZLVH�VHHPHG�D�KHDOWK\�ORRNLQJ�SRSXODWLRQ��$OO� WKH�QHVWV� IDLOHG�DW�HJJ�VWDJH�
ZLWK�WKH�PDMRULW\�VKRZLQJ�VLJQV�RI�SUHGDWLRQ�E\�UDWV��SRVVXPV�RU�VWRDWV��$IWHU�UDW�FRQWURO�EHJDQ��
ILYH�IOHGJOLQJV�ZHUH�SURGXFHG�IURP����QHVWV��&ORXW�HW�DO������D��E���
�
���� 0DQDJHPHQW�WR�LPSURYH�NHUHUX�SRSXODWLRQV�
������ 5HGXFLQJ�QHVW�SUHGDWLRQ�±�LQFUHDVLQJ�PRNXSXQD�
2I�SULPDU\�LPSRUWDQFH�WR�WKH�WDVN�RI�LQFUHDVLQJ�WKH�KHDOWK�DQG�YLDELOLW\�RI�NHUHUX�SRSXODWLRQV�
LV�UHGXFLQJ�QHVW�SUHGDWLRQ��SDUWLFXODUO\�E\�VKLS�UDWV�DQG�SRVVXPV��:RUN�DW�0RWDWDX�LOOXVWUDWHG�
WKH�LPSRUWDQFH�RI�ZRUNLQJ�ZLWK�ERWK�WKHVH�SUHGDWRUV��,QQHV�HW�DO����������
�

:H�VXJJHVW�WKDW�PDQDJHUV�ZLVKLQJ�WR�ERRVW�NXNXSD�QHVWLQJ�VXFFHVV�WR�QHDU�PD[LPXP�
OHYHOV�PXVW�UHGXFH�SRVVXPV� WR� WUDS�FDWFK�UDWHV�EHORZ�����DQG�VKLS�UDWV� WR� WUDFNLQJ�
UDWHV�EHORZ���� IRU� WKH�GXUDWLRQ�RI� WKH�EUHHGLQJ� VHDVRQ�� ,QQHV� HW� DO�� �������� RQ� WKH�
EDVLV�RI�UHVHDUFK�DW�0RWDWDX��1RUWKODQG. 
�

%HVW�UHVXOWV�FRPH�IURP�NHHSLQJ�SHVW�QXPEHUV�DW� WKLV� OHYHO�IRU�DV�PDQ\�VHDVRQV�DV�SRVVLEOH��
1XPEHUV�ZLOO�127�EH�ERRVWHG�LI�SHVW�QXPEHUV�DUH�KLJKHU�WKDQ�WKLV��,Q�RWKHU�ZRUGV��LI�LW�LV�QRW�
SRVVLEOH�WR�PDLQWDLQ�WUDS�FDWFK�UDWHV�DW����RU�EHORZ�IRU�HYHU\�VHDVRQ��LW�LV�EHWWHU�WR�SXW�LQ�D�
IXOO�FRQWURO�HIIRUW�IRU�RQO\�KDOI�WKH�QXPEHU�RI�VHDVRQV�UDWKHU�WKDQ�WR�KDOYH�WKH�FRQWURO�HIIRUW�
HYHQO\�RYHU�WKH�ZKROH�WLPH�� 
�
3RVVXPV� FDQ� EH� WHPSRUDULO\� FRQWUROOHG� RYHU� H[WHQVLYH� DUHDV� E\� ����� SRLVRQ� RSHUDWLRQV�
�3LHUFH� ������� %\� WLPLQJ� RSHUDWLRQV� WR� HQVXUH� QXPEHUV� RI� SRVVXPV� DUH� UHGXFHG� E\� HDUO\�
VSULQJ��LPSDFW�FDQ�DOVR�EH�PDGH�RQ�VKLS�UDWV�WKDW�ZLOO�ODVW�IRU�VHYHUDO�PRQWKV��$V�D�UHVXOW�E\�
2FWREHU�RU�1RYHPEHU��WKH�WLPH�RI�\HDU�ZKHQ�NXNXSD�QHVWLQJ�SHDNV��SUHGDWLRQ�SUHVVXUH�ZLOO�
KDYH�EHHQ�VLJQLILFDQWO\�UHGXFHG��,QQHV�HW�DO���������,Q�VPDOOHU�DUHDV��SRVVXPV�DQG�UDWV�FDQ�EH�
FRQWUROOHG�E\�D�FRPELQDWLRQ�RI�SRLVRQ�EDLW�VWDWLRQV�DQG�RU�WUDSV��6LPLODUO\�VWRDWV�DQG�ZHDVHOV�
FDQ�EH�FRQWUROOHG�LQ�VPDOO�DUHDV�E\�WUDSSLQJ��DOUHDG\�XVHG�LQ�DUHDV�RI�LQWHQVLYH�PDQDJHPHQW�
IRU�NRNDNR��3LHUFH��������,I�WKH�EUDQFKHV�RI�D�WUHH�WRXFK�QR�RWKHUV��LW�PD\�EH�SRVVLEOH�WR�NHHS�
PDPPDOV�RXW�E\�EDQGLQJ�WKH�WUHH��3LHUFH��������EXW�WKLV�LV�UDUHO\�SRVVLEOH��
�
0DQDJHUV�DQG�JURXSV�XQGHUWDNLQJ�SHVW�FRQWURO�IDFH�D�FRPPRQ�SUREOHP�RI�WRR�IHZ�UHVRXUFHV�
WR� PDLQWDLQ� SHVW� FRQWURO� RQ� DQ� DQQXDO� EDVLV�� +RZHYHU�� SHVW� QXPEHUV� �GHSHQGLQJ� RQ� WKH�
VSHFLHV�� ZLOO� EXLOG� XS� LQ� YDU\LQJ� SHULRGV� RI� WLPH� DQG� ORQJHU�OLYHG� ELUG� VSHFLHV� FDQ� PDNH�
KHDGZD\�LQ�EHWZHHQ�SHVW�SRSXODWLRQ�SHDNV��$OWKRXJK�NHUHUX�DUH�UHODWLYHO\�ORQJ�OLYHG�LW�LV�VWLOO�
LPSRUWDQW�WR�ORRN�DW�QHVWLQJ�VXFFHVV�RYHU�WKHLU�OLIHWLPH��QRW�MXVW�DQQXDOO\��DQG�LI�UHVRXUFHV�DUH�
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OLPLWHG�SHVW�FRQWURO�PD\�EH�DEOH�WR�EH�UHGXFHG�WR�D���\HDU�F\FOH��-��,QQHV�SHUV��FRPP����RU�WR�
ZKHQ�IUXLW�SURGXFWLRQ�ORRNV�OLNHO\�WR�WULJJHU�D�EUHHGLQJ�\HDU��'LMNJUDDI��������
�
,QQHV�HW�DO���������DOVR�PDNH�WKLV�VXJJHVWLRQ�WR�KHOS�UHGXFH�WKH�FRVW�RI�UDW�FRQWURO�E\�WDUJHWLQJ�
RQO\�WKH�EHVW�EUHHGLQJ�VHDVRQV���

,Q� JRRG� IUXLWLQJ� \HDUV�� PRUH� NXNXSD� DWWHPSW� EUHHGLQJ� DQG� WKH� EUHHGLQJ� VHDVRQ� LV�
ORQJHU��&ORXW�HW�DO������E��0DQGHU�HW�DO���������3LHUFH�	�*UDKDP��������IRXQG�WKDW�
WDUDLUH� DQG� SXULUL� �9LWH[� OXFHQV�� EHWZHHQ� WKHP� FRQWULEXWHG� WR� PRUH� WKDQ� ���� RI�
NXNXSD� GLHW� LQ� ZLQWHU� �WDUDLUH��� VSULQJ� �ERWK� VSHFLHV�� DQG� VXPPHU� �SXULUL�� LQ� WKHLU�
1RUWKODQG� VWXG\�� $W� 0RWDWDX�� ���������� ZDV� D� SRRU� EUHHGLQJ� VHDVRQ� ZLWK� IHZ�
EUHHGLQJ� DWWHPSWV� DQG� D� ODWH� �2FWREHU�� VWDUW�� FRPSDUHG� ZLWK� WKH� IROORZLQJ� µJRRG¶�
VHDVRQ�WKDW�VWDUWHG�LQ�-XO\�������7KLV�FRUUHODWHV�ZLWK�SRRU�IUXLWLQJ�RI�WDUDLUH�LQ�����±
�����FRPSDUHG�ZLWK�����±����XQSXEO��GDWD��� VR� WDUDLUH� IUXLWLQJ�FRXOG�EH�XVHG�DV�D�
VLJQDO�IRU�UDW�FRQWURO���
�
,Q�RWKHU�DUHDV�WDZD��%HYHULGJH�������:HVW��������NRKHNRKH��&RXUW�������'LMNJUDDI�
������ ULPX� �1RUWRQ� HW� DO�� ������ 1RUWRQ� 	� .HOO\� ������ :DUEXUWRQ� HW� DO�� ������
0DWLSR��0\UVLQH�FKDWKDPLFD�DQG�+RKR�3VHXGRSDQD[�FKDWKDPLFXV��3RZOHVODQG�HW�DO��
�����������������*UDQW�HW�DO��������FRXOG�EH�WKH�WULJJHUV��

�
������ ,PSURYH�IRRG�VXSSO\�
%XVK� FOHDUDQFH� DQG� WKH� LQWURGXFWLRQ� RI� EURZVLQJ� DQG� JUD]LQJ� PDPPDO� SHVWV� �SDUWLFXODUO\�
SRVVXPV�� UDWV�� JRDWV�� GHHU�� DQG�FDWWOH�ZDQGHULQJ� LQ� IURP�XQIHQFHG� IDUPODQG��KDYH�GHSOHWHG�
WKH�KDELWDW�RI�NHUHUX�DQG�WKH�VSHFLHV�WKH\�UHO\�RQ�WR�VXUYLYH��,QFUHDVHG�IUXLWLQJ�RI�NH\�VSHFLHV�
VXFK�DV�WDUDLUH�LQ�1RUWKODQG�FDQ�DOVR�DIIHFW�WKH�OHQJWK�RI�WKH�NHUHUX�EUHHGLQJ�VHDVRQ�DQG�WKH�
QXPEHU�RI�DWWHPSWV�NHUHUX�ZLOO�PDNH�WR�VXFFHVVIXOO\�UHDU�\RXQJ��,QQHV�HW�DO���������
�
)HQFLQJ� RI� EXVK� DUHDV� DV� ZHOO� DV� JRDW� DQG� GHHU� FXOOLQJ� DQG� SRVVXP� DQG� UDW� WUDSSLQJ� FDQ�
FRQWULEXWH�JUHDWO\�WR�WKH�UHFRYHU\�RI�EURZVHG�YHJHWDWLRQ��VHH�,QQHV¶�UHVHDUFK�LQFOXGLQJ�SKRWR�
SRLQWV�RI�EHIRUH�DQG�DIWHU�SHVW�FRQWURO�DQG�IHQFLQJ��,QQHV����������7KLV�PHDQV�WKDW�FRQWUROOLQJ�
VKLS� UDWV�DQG�SRVVXPV�%27+�GHFUHDVHV�SUHGDWLRQ�DQG� LQFUHDVHV� IRRG�VXSSO\�� WKXV�KDYLQJ�D�
GRXEOH� JRRG� HIIHFW� RQ� NHUHUX� SRSXODWLRQV��$W�:HQGHUKROP�5HJLRQDO� 3DUN�� WKH� DLP�ZDV� WR�
HOLPLQDWH�SRVVXPV�DQG�UDWV�GXULQJ�WKH�VSULQJ�DQG�VXPPHU�ZKLOVW�NHUHUX�ZHUH�DW�SHDN�EUHHGLQJ�
�'HQ\HU�������*UHHQH�������/RYHJURYH�������1LFRODRX���������
�
5HSODQWLQJ�DQG�SURWHFWLRQ�RI�VSHFLILF�WUHHV�LV�DOVR�D�SRVVLEOH�DFWLRQ�WR�FRQWULEXWH�WR�WKH�ORQJ�
WHUP� LPSURYHPHQW� RI� NHUHUX� SRSXODWLRQV�� 'LMNJUDDI� ������� VXJJHVWV� WDUDLUH�� WDZD�� SXULUL��
PLUR��NRKHNRKH�DQG�QLNDX�DUH�SDUWLFXODUO\�LPSRUWDQW�WR�NHUHUX�DQG�PD\�EH�ORFDOO\�GHSOHWHG�E\�
EURZVLQJ� SHVWV�� 3DWH�� ILYH�ILQJHU� DQG� SLJHRQZRRG� DUH� IDVW�JURZLQJ� VSHFLHV� �ZLWK� IUXLWV�
SUHIHUUHG�E\�NHUHUX��WKDW�FDQ�EH�HDVLO\�SODQWHG��
�
���� 6LPSOH�VWRULHV�RI�ZKDW�SHRSOH�DUH�GRLQJ�
������ ,PSURYLQJ�NXNXSD�EUHHGLQJ�DW�0RWDWDX��1RUWKODQG��
�
µ.XNXSD�D�SHVW�LQ�RUFKDUGV�WKURXJKRXW�1RUWKODQG¶�
9LVLRQ�H[SUHVVHG�E\�.HYLQ�3ULPH��1JDWL�+LQH�
�
,Q� ����� D� ��\HDU� UHVHDUFK�DQG�PDQDJHPHQW� SDUWQHUVKLS� LQYROYLQJ� WDQJDWD� ZKHQXD� �0DRUL�
ODQGRZQHUV��� '2&�� DQG� UHVHDUFKHUV� DW� 0RWDWDX�� 1RUWKODQG�� ZDV� DLPHG� DW� LPSURYLQJ� WKH�
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SRSXODWLRQ�RI�NXNXSD��7KH�YLVLRQ�IRU�WKH�SURMHFW�FDPH�IURP�7H�5XQDQJD�R�1JDWL�+LQH��ZKR�
ZHUH�IRUPDOO\�UHFRJQLVHG�E\�'2&�DV�FR�PDQDJHUV�RI�WKH�IRUHVW��LQ�������1JDWL�+LQH�ZLVKHG�
WR� LQFUHDVH� NXNXSD� QXPEHUV� DQG� WR� UHVWRUH� WKH� RYHUDOO� KHDOWK� RI� 0RWDWDX� )RUHVW�� '2&�
XQGHUWRRN�WR�IXQG�DQG�RUJDQLVH�DQQXDO�SHVW�FRQWURO�LQ�WKH�IRUHVW��/DQGFDUH�5HVHDUFK��D�&URZQ�
UHVHDUFK� LQVWLWXWH�� IDFLOLWDWHG� WKH� LQLWLDWLRQ� RI� WKH� SURMHFW� DQG� PRQLWRUHG� LWV� RXWFRPHV� IRU�
YHJHWDWLRQ��NXNXSD�DQG�RWKHU�ELUGV���
�
+RZ�GLG�LW�VWDUW"�:KR�µGLVFRYHUHG¶�WKH�SUREOHP"��:K\�GLG�SHRSOH�JHW�LQWHUHVWHG"��
'2&�1RUWKODQG�KDG�ORQJ�VWDQGLQJ�FRQFHUQV�DERXW�WKH�GHFOLQH�LQ�NXNXSD�QXPEHUV��5HVHDUFK�
KDG�VKRZQ�D�GUDPDWLF�UHGXFWLRQ�LQ�SRSXODWLRQV�LQ�PDQ\�DUHDV��3LHUFH�������DQG�WKH�WDNLQJ�RI�
NXNXSD� IRU� FXVWRPDU\� KDUYHVW�ZDV�PRUH� FRQVSLFXRXV� LQ�1RUWKODQG� WKDQ� HOVHZKHUH��$W� WKLV�
WLPH� WKH�1RUWKODQG�&RQVHUYDQF\�ZDV� WKH�RQO\�RIILFH� WKDW�KDG�DSSRLQWHG�D�SRDFKLQJ�FRQWURO�
RIILFHU��
�
$W� WKH�VDPH�WLPH��.HYLQ�3ULPH�RI�1JDWL�+LQH�ZDQWHG�WR�HQVXUH�WKH�VXUYLYDO�RI�ELUG�VSHFLHV�
LQFOXGLQJ� NXNXSD� DQG� NLZL� VR� KLV� FKLOGUHQ� DQG� JUDQGFKLOGUHQ� FRXOG� KDYH� WKH� VDPH�
H[SHULHQFHV�KH�KDG�DV�D�FKLOG��7KH�WHPSRUDU\�HPSOR\PHQW�RI�D�1JDWL�+LQH�SHUVRQ�DW�/DQGFDUH�
5HVHDUFK�� /LQFROQ�� LQLWLDWHG� SHUVRQDO� FRQWDFW� EHWZHHQ� 0DQDDNL� :KHQXD� VWDII� �*UDKDP�
1XJHQW�� 2OLYHU� 6XWKHUODQG�� 5DXUX� .LULNLUL�� -RKQ� ,QQHV�� DQG� 1JDWL� +LQH�� LQFOXGLQJ� .HYLQ�
3ULPH��$�EULHI�KXL� OHG�WR�WKH�GHYHORSPHQW�RI�D�SURSRVDO��ZKLFK�ZDV�EDVHG�RQ�NRNDNR�ZRUN�
WKDW� KDG� EHHQ� VXFFHVVIXO� LQ� WKH� SUHYLRXV� GHFDGH�� .HYLQ� 3ULPH� ZDV� DOVR� D� PHPEHU� RI� WKH�
1RUWKODQG�&RQVHUYDWLRQ�%RDUG��ZKLFK�IDFLOLWDWHG�WKH�FROODERUDWLRQ�RI�'2&�RQ�WKLV�SURMHFW���
:KDW�GLG�WKH\�GHFLGH�WR�GR"�
7KURXJK� D� FRPELQDWLRQ� RI� 3*6)�IXQGHG� UHVHDUFK� YLD� 0DQDDNL� :KHQXD�� RQ�WKH�JURXQG�
VXSSRUW�E\�'2&��DQG�SUDFWLFDO�ZRUN�E\�1JDWL�+LQH��VWHSV�ZHUH�WDNHQ�WR�UHPRYH�SHVWV�SUH\LQJ�
RQ� NXNXSD� QHVWV� DQG� PRQLWRU� WKH� HIIHFW� WKLV� KDG� RQ� WKH� VXFFHVVIXO� UHDULQJ� RI� NXNXSD�
IOHGJOLQJV��
�
7KH� EDVLF� IUDPHZRUN� IRU� WKH� DSSURDFK�ZDV� SURYLGHG� E\�0DQDDNL�:KHQXD��7KH\� XVHG� EDLW�
VWDWLRQV�RQ�D�����P�î����P�JULG�WKURXJKRXW�WKH�����KD�VWXG\�DUHD�WR�NLOO�EUXVKWDLO�SRVVXPV�
DQG� VKLS� UDWV�� 2QFH� SHVW� FRQWURO� ZDV� FDUULHG� RXW�� ERWK� SHVW� DQG� NXNXSD� SRSXODWLRQV� ZHUH�
PRQLWRUHG��'RLQJ�WKLV�PHDQW� WKDW�HYHQ�µIDLOXUHV¶�KHOSHG�WKH�SURMHFW�SDUWQHUV� OHDUQ�ZKDW�ZDV�
KDSSHQLQJ�ZLWK�NXNXSD�DQG�SHVW�SRSXODWLRQV��
�
'2&� UHVSRQGHG� WR� WKH� SRVVLELOLW\� RI� ZRUNLQJ� ZLWK� 1JDWL� +LQH� DQG� 0DQDDNL� :KHQXD� E\�
FKDQJLQJ�WKHLU�SULRULWLHV�IRU�SHVW�FRQWURO�WR�LQFOXGH�WKH�0RWDWDX�DUHD��'2&�SURYLGHG�EDLW�DQG�
EDLW�VWDWLRQV��DQG�H[SHULHQFHG�SHRSOH�WR�ZRUN�DORQJVLGH�1JDWL�+LQH�ZKR�FDUULHG�RXW�WKH�SHVW�
FRQWURO�FRQWUDFW��
�
0DQDDNL�:KHQXD�PRQLWRUHG�NXNXSD�QHVWLQJ�VXFFHVV��ELUG�QXPEHUV��SUHGDWRU�DEXQGDQFH�DQG�
FKDQJHV� LQ� IROLDJH� GHQVLW\��0RVW� RI� WKH� UHVHDUFK� ILHOGZRUN� ZDV� FDUULHG� RXW� E\� D�0DQDDNL�
:KHQXD� SHUVRQ� �WUDLQHG� JUDGXDWHV� ±� 5RJHU� -DPHV�� 5DFKDHO� %HOO�� 0LNH� 7KRUVHQ�� .HUU\�
%RUNLQ�� ZLWK� RQH� 1JDWL� +LQH� SHUVRQ� ZKR� KDG� ORFDO� NQRZOHGJH� EXW� QR� IRUPDO� WUDLQLQJ� LQ�
ZLOGOLIH�VFLHQFH��'DU\O�-RKQVRQ���
�
6RPH�DVVLVWDQFH�LQ�FDWFKLQJ�NXNXSD�FDPH�IURP�'DYH�:LOOV��DQG�&ODXGH�DQG�$QGUHZ�$XJXVW�
ZKR�ZHUH�H[SHULHQFHG�FDWFKHUV�RI�NXNXSD�IRU�'2&�DW�:KLULQDNL�)RUHVW�QHDU�0XUXSDUD��0RVW�
QHVWV�ZHUH�ORFDWHG�E\�IROORZLQJ�ELUGV�ILWWHG�ZLWK�UDGLR�WUDQVPLWWHUV��
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$W�WKH�VDPH�WLPH�IHQFHV�ZHUH�HUHFWHG�WR�H[FOXGH�FDWWOH��DQG�VRPH�JRDW�FXOOV�ZHUH�DOVR�FDUULHG�
RXW�WR�LPSURYH�WKH�IHHGLQJ�DQG�EUHHGLQJ�KDELWDW�IRU�NXNXSD��
:KDW�KDSSHQHG"��+RZ�GLG�WKH\�NQRZ�LW�ZDV�KHOSLQJ"��$Q\�NH\�HYHQWV"�
6KLS�UDWV�DQG�EUXVKWDLO�SRVVXPV�ZHUH�WDUJHWHG�DQQXDOO\�WKURXJKRXW�0RWDWDX�IRUHVW�IURP������
WR� ������ ZLWK� YDULRXV� WR[LF� EDLWV�� �$OO� FRQWURO� DLPHG� WR� KDYH� WKHVH� SHVWV� UHGXFHG� WR� ORZ�
QXPEHUV�E\�2FWREHU�RU�1RYHPEHU�HDFK�\HDU�� WKH�WLPH�RI�\HDU�ZKHQ�NXNXSD�QHVWLQJ�SHDNV���
3HVW� QXPEHUV�ZHUH� LQLWLDOO\� ������� NQRFNHG� GRZQ�ZLWK� ����� �VRGLXP�PRQRIOXRURDFHWDWH���
/RZ�QXPEHUV�ZHUH�WKHQ�PDLQWDLQHG�ZLWK�EURGLIDFRXP�XQWLO�D�'2&�SROLF\�FKDQJH�LQ�-DQXDU\�
�����SUHFOXGHG�LWV�XVH�DW�0RWDWDX��,Q�������FRQWURO�IRFXVHG�PDLQO\�RQ�SRVVXPV�WKURXJK�WKH�
XVH� RI� EDLWV�ZLWK� F\DQLGH� DQG� FKROHFDOFLIHURO��7KLV� DOORZHG� WKH� UHVHDUFKHUV� WR� H[DPLQH� WKH�
QHVWLQJ� RXWFRPH� IRU� NXNXSD�ZKHQ� UDWV� DORQH�ZHUH� DEXQGDQW�� 6RPH� VWRDWV�� IHUUHWV� �0XVWHOD�
SXWRULXV��DQG� IHUDO�FDWV� �)HOLV�FDWXV��ZRXOG�KDYH�EHHQ�NLOOHG�E\�VHFRQGDU\�SRLVRQLQJ�ZKHQ�
�����DQG�EURGLIDFRXP�ZHUH�XVHG�WR�WDUJHW�SRVVXPV�DQG�VKLSV�UDWV��*LOOLHV�	�3LHUFH��������
�
,QQHV�HW�DO���������S������ZURWH��

$�WRWDO�RI����NXNXSD�QHVWV�ZHUH�IRXQG��EHWZHHQ���DQG����QHVWV�HDFK�\HDU��$OO����QHVWV�
ORFDWHG� EHWZHHQ� 6HSWHPEHU� ����� DQG� 2FWREHU� ����� >L�H�� WKH� ILUVW� DQG� SDUW� RI� WKH�
VHFRQG� \HDU@� �EHIRUH� SHVW� FRQWURO�� IDLOHG� DW� WKH� HJJ� VWDJH��PRVWO\� GXH� WR� SUHGDWLRQ��
7KUHH�RI�DQRWKHU�IRXU�QHVWV�IRXQG�GXULQJ�ODWH�2FWREHU�±�HDUO\�'HFHPEHU�������DIWHU�
SHVW�FRQWURO�VWDUWHG��DOVR�IDLOHG��2QH�ZDV�DEDQGRQHG�DIWHU�D�IXOO�WHUP�LQFXEDWLRQ��RQH�
FKLFN�GLHG�IRU�XQNQRZQ�UHDVRQV��DQG�RQH�HJJ�ZDV�HDWHQ�E\�DQ�XQLGHQWLILHG�SUHGDWRU��$�
FKLFN�IOHGJHG�IURP�WKH�IRXUWK�QHVW��EXW�RQO\�DIWHU���SRVVXPV�ZHUH�WUDSSHG�DW�WKH�WUHH�
EDVH� GXULQJ� QHVWLQJ�� 6LJQ� OHIW� DW� QHVWV�� HVSHFLDOO\� FUXVKHG� LQIROGHG� HJJVKHOO� SLHFHV�
�%URZQ� HW� DO�� ������ VXJJHVWHG� SRVVXPV�ZHUH� UHVSRQVLEOH� IRU�PRVW� SUHGDWLRQ� LQ� WKH�
ILUVW���\HDUV�RI�WKH�SURMHFW���
�
,Q����������KRZHYHU��ZKHQ�ERWK�SRVVXP�DQG�UDW�LQGLFHV�ZHUH�OHVV�WKDQ�����DOO�VHYHQ�
ORFDWHG�QHVWV�VXFFHVVIXOO\�IOHGJHG�\RXQJ��)HZ�EUHHGLQJ�DWWHPSWV�ZHUH�PDGH�LQ������
�����DQG�RQO\�IRXU�QHVWV�ZHUH�ORFDWHG��RI�ZKLFK�RQH�VXFFHHGHG��WZR�ZHUH�DEDQGRQHG��
DQG�RQH�ZDV�HDWHQ�E\�DQ�XQNQRZQ�SUHGDWRU���
�
,Q� �������� VKLS� UDWV� KDG� EHFRPH� DEXQGDQW� �0HDQ� 2FWREHU�-DQXDU\� WUDFNLQJ� UDWH�
������EXW�SRVVXP�QXPEHUV�UHPDLQHG�ORZ�����WUDS�FDWFK�UDWH�LQ�2FWREHU����������LQ�
-DQXDU\��������$OWKRXJK� WKH�JUHDWHVW�QXPEHU�RI�QHVWV� �����ZHUH� IRXQG� LQ� WKDW� \HDU��
WZR�WKLUGV�������RI�WKHP�IDLOHG��PRVWO\�DW�WKH�HJJ�RU�HDUO\�FKLFN�VWDJH�DQG��DFFRUGLQJ�
WR�UHPDLQLQJ�VLJQ��GXH�WR�VKLS�UDW�SUHGDWLRQ�>VHH�7DEOH����
�
7LPH�ODSVH� YLGHR� FDPHUDV� ILOPHG� WKH� FRQFOXVLRQ� RI� HLJKW� QHVWLQJ� DWWHPSWV��3RVVXPV�
VFDUHG�VLWWLQJ�IHPDOHV�RII�WKUHH�QHVWV�DQG�DWH�WKH�HJJV��D�VKLS�UDW�DWH�RQH�HJJ�ZKHQ�WKH�
IHPDOH� GLG� QRW� UHWXUQ� WR� LQFXEDWH� RQH� QLJKW�� RQH� HJJ� ZDV� GLVORGJHG� IURP� LWV� QHVW�
GXULQJ�D�VWRUP�HYHQW��WZR�QHVWV�ZHUH�DEDQGRQHG�DIWHU�IXOO�WHUP�LQFXEDWLRQ��DQG�RQH�
IOHGJHG� D� NXNXSD� DIWHU� SRVVXP� WUDSV� ZHUH� VHW� DURXQG� WKH� QHVW� WUHH�� >3DUHQWKHVHV�
DGGHG@�
�
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7DEOH����5HVXOWV�IURP�PRQLWRULQJ�RI�QHVWV�
'DWH� 1HVWV� 1R��IOHGJHG� 3HVW�FRQWURO�
����±������� ������� ��� 1RQH�
����±����� ������� ���� 7UDSSLQJ�DW�WKH�DFWXDO�QHVW�

VLWH�
����±����� �������� ��� �
����±����� �������� ��� �
����±��� ������ ��� �
7RWDO�QXPEHU�RI�QHVWV�IRXQG� ����
 

0RQLWRULQJ� FOHDUO\� LQGLFDWHG� WKDW� QHVWLQJ� VXFFHVV� RI� NXNXSD� ZDV� UHODWHG� WR� SHVW� FRQWURO�
DFWLYLW\�DQG�FRXOG�EH�LPSURYHG�E\�UHGXFWLRQ�LQ�SHVW�QXPEHUV��
�
3KRWRV� WDNHQ�DW� WKH� WLPH�RI�DQQXDO�REVHUYDWLRQV�VKRZHG�D�VLJQLILFDQW� LQFUHDVH� LQ�YHJHWDWLRQ�
GHQVLW\�RYHU�WKH�SHULRG������������3RVVXP�WUDSSHUV�DQG�ORFDO�1JDWL�+LQH�UHSRUWHG�VXEVWDQWLDO�
LQFUHDVH�LQ�WKH�VL]H�RI�NXNXSD�IORFNV��)RUPDO���PLQXWH�FRXQWV�VKRZHG�NXNXSD�QXPEHUV�KDG�
PRUH�WKDQ�GRXEOHG�DQG�WKHUH�ZDV�DOVR�DQ�LQFUHDVH�LQ�GLVSOD\�GLYLQJ�DFWLYLW\��
:KDW�WKHQ�DQG�ZKDW¶V�KDSSHQLQJ�QRZ"�
,Q�0DUFK�������D�KXL�ZDV�KHOG�WR�ZLQG�XS�WKH�0RWDWDX�SURMHFW��+RZHYHU��D�QHZ�DQG�ODUJHU�
UHVWRUDWLRQ�SURMHFW�KDV�HPHUJHG�IURP�WKLV�RQH�FRQFHLYHG�E\�.HYLQ�3ULPH�RI�1JDWL�+LQH��7KH�
FROOHFWLYH�FRPPLWWHH�RI�WKH�WKUHH�SDUWQHUV�LQ�WKLV�ZRUN�ODVW�PHW�LQ�6HSWHPEHU������WR�GLVFXVV�
H[SDQGLQJ�WKH�UHVWRUDWLRQ�DUHD�WR�OLQN�VHYHUDO�QDWLYH�UHPQDQWV�DV�ZHOO�DV�IDUPODQG��7KH�IRFXV�
VSHFLHV�IRU�WKLV�QHZ�SURMHFW�ZLOO�LQFOXGH�NXNXSD�EXW�DOVR�NLZL��SDWHNH��1=�EURZQ�WHDO���WXQD�
�HHOV���NHZDL��IUHVKZDWHU�FUD\ILVK���DQG�PHGLFLQDO�SODQWV��
,PSRUWDQW�DVSHFWV�RI�WKLV�SURMHFW�
.HYLQ�3ULPH�ZDV�D�NH\�SHUVRQ�LQ� WKLV�SURMHFW��+H�KDG�D� ORQJ�VWDQGLQJ�DFWLYH� LQWHUHVW� LQ� WKH�
HQYLURQPHQW�� )RU� LQVWDQFH� KH� KDG� UXQ� SHVW� FRQWURO� RSHUDWLRQV� RQ� KLV� SURSHUW\� DQG� KDG�
ULJRURXVO\�XSKHOG�D�UDKXL�RQ�WKH�0RWDWDX�DUHD���
�
7KH�IDPLO\�EDVHG�QDWXUH�RI�WKH�SURMHFW�ZDV�DOVR�LPSRUWDQW��0DUJDUHW�DQG�.HYLQ�OLYHG�DW�WKH�
EDVH�RI�WKH�DUHD�ZKHUH�WKH�ZRUN�WRRN�SODFH�DQG�SURYLGHG�PXFK�VXSSRUW�WR�WKRVH�ZRUNLQJ�LQ�
WKH�ILHOG��
�
'2&�KDG�EHHQ�SUHSDUHG�WR�FRPH�RQ�ERDUG��FKDQJLQJ�WKH�ORFDO�SULRULWLHV�IRU�WKHLU�SHVW�FRQWURO�
EHFDXVH�RI�WKH�YDOXH�WKH\�SHUFHLYHG�LQ�ZRUNLQJ�LQ�SDUWQHUVKLS�ZLWK�1JDWL�+LQH�DQG�0DQDDNL�
:KHQXD��
.H\�FRQWDFWV�
.HYLQ�3ULPH��1JDWL�+LQH�
-RKQ�*DUGLQHU��$UHD�0DQDJHU��'2&�:KDQJDUHL�$UHD�2IILFH��
-RKQ�,QQHV��0DQDDNL�:KHQXD�
�
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������ .DXSDSD�NHUHUX�
+RZ�GLG� LW�VWDUW"�:KR� µGLVFRYHUHG¶� WKH�SUREOHP"� � �:K\�GLG�SHRSOH�JHW� LQWHUHVWHG"�:KDW�GLG�
WKH\�GHFLGH�WR�GR"�
.DXSDSD�NHUHUX�LV�WKH�\RXQJHVW�RI�WKH�LQLWLDWLYHV�WKDW�ZH�DUH�UHFRUGLQJ��,W�ZDV�VWDUWHG�E\�ORFDO�
PHPEHUV�RI�WKH�UXQDQJD�DURXQG�%DQNV�3HQLQVXOD��ZKR�ZHUH�FRQFHUQHG�DW�WKH�GUDPDWLF�GURS�
LQ� NHUHUX� QXPEHUV� IURP� ZKHQ� WKH\� ZHUH� \RXQJ�� %LOO� *LOOLHV� IURP� 5DSDNL�� ZKR� KDV� VLQFH�
SDVVHG�DZD\�ZDV�WKH�PDLQ�YRLFH�IRU�WKLV�FRQFHUQ��
�
.DXSDSD�NHUHUX�FRPSULVHV�PHPEHUV�IURP�'2&��/LQFROQ�8QLYHUVLW\��&DQWHUEXU\�8QLYHUVLW\��
0DQDDNL�:KHQXD�DQG�ORFDO�UXQDQJD��UHSUHVHQWDWLYHV��7DNDUHL�1RUWRQ�IURP�1JDL�7DKX�LV�WKH�
SURMHFW�FRRUGLQDWRU��7KHUH�DUH�DOVR�UHVHDUFK�VWXGHQWV�LQYROYHG�LQ�WKH�SURMHFW��
:KDW�KDSSHQHG"��+RZ�GLG�WKH\�NQRZ�LW�ZDV�KHOSLQJ"��$Q\�NH\�HYHQWV"�
:RUN�VR�IDU�KDV�EHHQ�RQ�WZR�IURQWV���
•� LQFUHDVLQJ�VFLHQWLILF�NQRZOHGJH�RI�NHUHUX�LQ�WKH�DUHD�DQG��
•� LQFUHDVLQJ�SXEOLF�DZDUHQHVV�DQG�DSSUHFLDWLRQ�RI�NHUHUX���
�
/RFDO�VFKRROV�KDYH�EHHQ�LQYROYHG�ZLWK�WKH�JURXS��ZKLFK�KDV�GHYHORSHG�D�FDOHQGDU�VXUYH\�WR�
JHW� FKLOGUHQ� DQG� WKHLU� IDPLOLHV� LQYROYHG� LQ� UHFRUGLQJ� NHUHUX� PRYHPHQWV� DURXQG� /\WWHOWRQ�
+DUERXU��
�
7KH�JURXS�WKLQNV�WKDW�WKH�PDLQ�FDXVH�IRU�WKH�GHFOLQH�RI�NHUHUX�ZDV�ODFN�RI�IRRG�DQG�SUHGDWLRQ��
7KH\�KDYH�WDJJHG����NHUHUX�DQG�06F�VWXGHQW�0DDLNH�6FKRWERUJK�KDV�EHHQ�PRQLWRULQJ�WKHLU�
PRYHPHQWV� DURXQG� WKH�KDUERXU��7KLV�ZRUN�KHOSV�XQGHUVWDQG� WKH� VHDVRQDO�PRYHPHQWV�� GLHW��
PRUWDOLW\�DQG�QHVW�ORFDWLRQ�RI�NHUHUX��$QRWKHU�0DVWHUV�VWXGHQW��7H�$UL�3UHQGHUJDVW��LV�ORRNLQJ�
DW�WKH�LPSDFW�RI�SUHGDWRUV�RQ�NHUHUX�QXPEHUV��+H�LV�XVLQJ�DUWLILFLDO�QHVWV�WR�VHH�ZKDW�VSHFLHV�
DUH�SUH\LQJ�RQ�QHVWV�LQ�DUHDV�ZKHUH�NHUHUX�DUH�NQRZQ�WR�EUHHG��,W�LV�HDUO\�GD\V�\HW��EXW�VR�IDU�
LW� ORRNV� OLNH� UDWV� DQG� SRVVXPV� DUH� WKH� PDLQ� WKUHDW� WR� QHVWLQJ� ELUGV�� ZLWK� RYHU� KDOI� RI� WKH�
DUWLILFLDO� QHVWV� VXEMHFW� WR� SUHGDWLRQ�� +H� ZLOO� EH� WU\LQJ� WR� PRQLWRU� NHUHUX� QHVWV� ZLWK� YLGHR�
FDPHUDV�WR�VHH�LI�WKHVH�JHW�SUH\HG�RQ���
:KDW�WKHQ�DQG�ZKDW¶V�KDSSHQLQJ�QRZ"��
$OUHDG\�WZR�RI�WKH����UDGLR�WDJJHG�NHUHUX�KDYH�EHHQ�NLOOHG�E\�SUHGDWRUV�LQ�WKH�VDPH�SDWFK�RI�
SRURSRUR��6XUYH\V�RI� WKLV�VLWH�KDYH�IRXQG�DQRWKHU�VHYHQ�NHUHUX��ZKLFK�DSSHDU� WR�KDYH�EHHQ�
SUH\HG�RQ�E\�HLWKHU�D�FDW�RU�D�VWRDW��
.H\�FRQWDFWV�
7DNHUHL�1RUWRQ�DW�7H�5XQDQJD�R�1JDL�7DKX�LQ�&KULVWFKXUFK��
�
�
������ 3XUHRUD�	�:DLSDSD��
+RZ�GLG�LW�VWDUW"�:KR�µGLVFRYHUHG¶�WKH�SUREOHP"�� �:K\�GLG�SHRSOH�JHW� LQWHUHVWHG"��:KDW�GLG�
WKH\�GHFLGH�WR�GR"�
7KH�3XUHRUD� DQG�:DLSDSD� IRUHVWV� KDYH� D� ORQJ� KLVWRU\� RI� UHVHDUFK��7KH�)RUHVW� 6HUYLFH�ZDV�
LQWHUHVWHG�LQ�WKH�HIIHFWV�RI�ORJJLQJ�RQ�SODQWV�DQG�DQLPDOV�LQ�WKH�IRUHVW��7KH�:LOGOLIH�6HUYLFH�
DQG�/DQGFDUH�5HVHDUFK�ZDQWHG�WR�NQRZ�DERXW�KRZ�PDQ\�ELUGV�WKHUH�ZHUH�LQ�WKH�IRUHVW�DQG�
KRZ�PDQ\�UDWV��PLFH��IHUUHWV��VWRDWV�DQG�ZHDVHOV�ZHUH�LQ�GLIIHUHQW�W\SHV�RI�IRUHVWV�DQG�IRUHVWV�
ZLWK�GLIIHUHQW�ORJJLQJ�KLVWRULHV��
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:DLSDSD�DQG�3XUHRD�DUH�FRQVLGHUHG� WR�EH�SULPH�SLHFHV�RI�IRUHVW�ZLWK� LQWHUHVWLQJ�YHJHWDWLRQ�
W\SHV��$�GHFLVLRQ�ZDV�PDGH�WR�LPSOHPHQW�WKH�PD[LPXP�SUDFWLFDEOH�SRVVXP�DQG�UDW�FRQWURO�LQ�
WKHVH�DUHDV�WR�LPSURYH�WKH�NRNDNR�SRSXODWLRQ��%\�WKLV�VWDJH��SHRSOH�DOVR�NQHZ�WKDW�SRVVXPV��
UDWV�DQG�VWRDWV�DOVR�DIIHFW�WKH�QXPEHU�RI�NDND��URELQV�DQG�NHUHUX�LQ�IRUHVWV��6R��ZKHQ�WKH�SHVW�
FRQWURO�ZDV�VWDUWHG��WKHVH�VSHFLHV�ZHUH�DOVR�PRQLWRUHG�WR�VHH�ZKDW�ZRXOG�KDSSHQ��
�
.DND�ZHUH�PRQLWRUHG�EHFDXVH�WKH\�ZHUH�EHFRPLQJ�YHU\�UDUH�RQ�WKH�PDLQODQG��1RUWK�,VODQG�
URELQV� ZHUH� LQFOXGHG� EHFDXVH� UDWV� FDQ� EDGO\� UHGXFH� WKHLU� QXPEHUV�� .HUHUX�� DORQJ� ZLWK�
NRNDNR�� DUH� YHU\� LPSRUWDQW� LQ� VSUHDGLQJ� WKH� ODUJHU� VHHGV� DURXQG� WKH� IRUHVWV�� VR� WKH\�ZHUH�
PRQLWRUHG�WRR��
�

'2&� VWDII� ZRUNLQJ� RQ� WKHVH� VSHFLHV� LQFOXGHG� 3KLO� %UDGILHOG�� 7HUU\� *UHHQH�� $ODQ� -RQHV��
5DOSK�3RZOHVODQG��$ODQ�6DXQGHUV��DQG�+D]HO�6SHHG��
:KDW�GLG�WKH\�GHFLGH�WR�GR"��
7KH\�GHFLGHG�WR�LPSOHPHQW�D�ULJRURXV�SHVW�FRQWURO�SURJUDPPH�IRU�SRVVXPV�DQG�UDWV��2YHU�WKH�
ODVW� �� \HDUV� WKLV� KDV� EHHQ� DFKLHYHG� SDUWLDOO\� WKURXJK� WZR� DHULDO� ����� GURSV� WKDW� ZHUH�
XQGHUWDNHQ�E\�WKH�UHJLRQDO�FRXQFLO�WR�UHGXFH�SRVVXP�7E�YHFWRUV��'2&�ZHOFRPHG�WKRVH�DHULDO�
GURSV� DV� WKH\� KHOSHG� UHGXFH� SHVW� QXPEHUV�� ,Q� WKH� \HDUV� EHWZHHQ� DHULDO� GURSV� '2&� VWDII�
RSHUDWH�DQ�H[WHQVLYH�QHWZRUN�RI�EDLWVWDWLRQV�RQ�D�����P�î�����P�JULG��%RWK�UDWV�DQG�SRVVXPV�
ILQG�DQG�HDW�WKH�EDLWV��
�
7KH�ELUGV�ZHUH�PRQLWRUHG�LQ�D�QXPEHU�RI�ZD\V��5RELQV�FDQ�EH�WUDLQHG�WR�FRPH�WR�PHDOZRUPV��
DQG�VR�\RX�FDQ�FRXQW�LQGLYLGXDOV�LGHQWLILHG�E\�WKHLU�FRORXU�EDQGV�DWWDFKHG�WR�WKHLU�OHJV��7KH�
QXPEHU�RI�NRNDNR�SDLUV�DUH�FRXQWHG�HYHU\���\HDUV�RU�VR��7KH�QXPEHU�RI�NDND�DQG�NHUHUX�ZHUH�
HVWLPDWHG�LQ�WKH�DUHD��XVLQJ�GLVWDQFH�VDPSOLQJ���
:KR�GLG�LW"��
7KH�NHUHUX�DQG�NDND�PRQLWRULQJ�ZDV�VWDUWHG�E\�7HUU\�*UHHQH��'2&��DQG�RWKHU�:DLSDSD�VWDII�
DUH�FRQWLQXLQJ�ZLWK�LW���
:KDW�UHVRXUFHV�ZHUH�XVHG"��
7KH�SHVW�FRQWURO�RSHUDWLRQ�LV�D�YHU\�LQWHQVLYH�RQH�XVLQJ�ORWV�RI�EDLW�VWDWLRQV�WKDW�DUH�UHILOOHG�
UHJXODUO\�DQG� WKHUH�DUH�RFFDVLRQDO�DHULDO������RSHUDWLRQV� WR� UHGXFH�7E�YHFWRUV��7KH� W\SH�RI�
EDLW�LQ�WKH�VWDWLRQV�LV�FKDQJHG�UHJXODUO\�VR�WKDW�SRVVXPV�DQG�UDWV�GR�QRW�JHW�ERUHG�RU�ZDU\�RI�
WKH�WDVWH��
)RU�WKH�NHUHUX�PRQLWRULQJ�WKH\�DUH�XVLQJ�WUDLQHG�SHRSOH�WKDW�DUH�JRRG�DW�HVWLPDWLQJ�GLVWDQFHV�
DQG�FDQ�XVH�D�UDQJHILQGHU��D�SDLU�RI�ELQRFXODUV�WKDW�FDQ�WHOO�\RX�KRZ�IDU�WKH�WKLQJ�LV�WKDW�\RX�
DUH� ORRNLQJ� DW��� 7KLV� LQIRUPDWLRQ� LV� WKHQ� SXW� LQWR� D� FRPSXWHU� SURJUDP� WKDW� HVWLPDWHV� ELUG�
QXPEHUV�LQ�WKDW�DUHD��
:KDW�KDSSHQHG"��+RZ�GLG�WKH\�NQRZ�LW�ZDV�KHOSLQJ"��$Q\�NH\�HYHQWV"��
7KH\
YH� KDG� VWXQQLQJ� UHVXOWV�� 7KH\� KDYH� HVWLPDWHG� XS� WR� ����� NHUHUX� LQ� WKH� �����KD� FRUH�
HFRORJLFDO�DUHD�RI�:DLSDSD�DQG�FDQ�RIWHQ�VHH�IORFNV�RI�����RU�PRUH�NHUHUX�IO\LQJ�DURXQG��7KH�
QXPEHU�RI�NHUHUX�FDQ�YDU\�JUHDWO\�ZLWK�VHDVRQV�EXW�LQ�:DLSDSD�\RX�FDQ�VHH�PDQ\�NHUHUX�LQ�
WKH�DXWXPQ��.RNDNR�QXPEHUV�KDYH�LQFUHDVHG�IURP����SDLUV�LQ������WR����SDLUV�LQ�������,W�LV�
HVWLPDWHG�WKDW�����NDND�QRZ�OLYH�DQG�EUHHG�LQ�:DLSDSD��ZKLFK�LV�E\�IDU�WKH�ODUJHVW�IORFN�LQ�
WKH�1RUWK�,VODQG���
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:KDW�WKHQ�DQG�ZKDW
V�KDSSHQLQJ�QRZ"��
,Q� WKH� SDVW� WKH� EDLW� VWDWLRQV� KDYH� EHHQ� ILOOHG� HYHU\� \HDU�� 7KLV� LV� JRLQJ� WR� FKDQJH��'2&� LV�
JRLQJ�WR�LQWURGXFH�µSXOVH�PDQDJHPHQW
�ZKHUH�KDOI�WKH�EORFN�������KD��LV�WUHDWHG�RQH�\HDU�DQG�
WKHQ�WKH�RWKHU�KDOI�������KD��LQ�WKH�IROORZLQJ�\HDU��7KLV�ZLOO�UHGXFH�FRVWV��HVSHFLDOO\�ODERXU�
FRVWV��DQG�PD[LPLVH�WKH�DUHD�UHFHLYLQJ�SHVW�FRQWURO��'RLQJ�LW�HYHU\�RWKHU�\HDU�ZLOO�VWLOO�JLYH�
WKH�ELUGV�HQRXJK�SURWHFWLRQ�WR�EH�DEOH�WR�EUHHG�DQG�VXUYLYH�QRZ�WKDW�SHVW�QXPEHUV�DUH�DOUHDG\�
ORZ���
�
7KH�ORFDO�LZL�KDYH�EHHQ�YHU\�VXSSRUWLYH�DV�WKH\�FDQ�VHH�WKDW�WKH�IRUHVW�DQG�WKH�ELUG�OLIH�LQ�WKH�
IRUHVW�KDYH�LPSURYHG�PDUNHGO\���
.H\�FRQWDFWV��
3KLO��%UDGILHOG�
3URJUDPPH�0DQDJHU�±�%LRGLYHUVLW\�
��������������
32�%R[�����7H�.XLWL��
�
7HUU\�*UHHQH���FDQ�WHOO�SHRSOH�PRUH�DERXW�WKH�PRQLWRULQJ�RI�NHUHUX�
6FLHQWLILF�2IILFHU�
�������������
32�%R[��������&KULVWFKXUFK��
������ �
�
�
��� :RUNLQJ�ZLWK�LZL�
�
���� %DVLF�SULQFLSOHV�RI�FRPPXQLFDWLRQ�DQG�FROODERUDWLRQ�
6XFFHVVIXO�ELRGLYHUVLW\�PDQDJHPHQW��SDUWLFXODUO\�RQ�SULYDWH�ODQG��GHSHQGV�RQ�WKH�FRRUGLQDWHG�
DFWLRQV�RI� ODQG�PDQDJHUV�� FRPPXQLWLHV� DQG�DJHQFLHV��7KH� VLWXDWLRQ� IDFLQJ�NHUHUX� LV�RQH�RI�
PDQ\�WKDW�FURVVHV�WKH�ERUGHUV�RI�ODQG�PDQDJHG�GLUHFWO\�E\�'2&��&RQVHTXHQWO\��WKH�VXFFHVV�
RI�HIIRUWV�WR�UHYHUVH�WKH�GHFOLQLQJ�WUHQG�LQ�NHUHUX�SRSXODWLRQV�GHSHQGV�RQ�WKH�DFWLRQV�RI�PDQ\�
JURXSV� RWKHU� WKDQ� '2&� LWVHOI��:RUN� WR� LQFUHDVH� WKH� LQYROYHPHQW� RI� LZL� LQ� DGGUHVVLQJ� WKH�
SOLJKW�RI�NHUHUX�LV�WKHUHIRUH�D�JRRG�VLWXDWLRQ�WR�H[DPLQH�WKH�GLIIHUHQW�UROHV�RI�FRPPXQLFDWLRQ�
DQG�FROODERUDWLRQ��
�
������ &RPPXQLFDWLRQ�FDQ�EH�VHHQ�LQ�GLIIHUHQW�ZD\V��
&RPPXQLFDWLRQ� LV�RIWHQ�UHIHUUHG� WR�DV� WHFKQRORJ\� WUDQVIHU��HGXFDWLRQ��RU�DZDUHQHVV� UDLVLQJ��
+HUH��LQIRUPDWLRQ�IORZV�LQ�RQH�GLUHFWLRQ��DQG�WKH�UHFHLYLQJ�DXGLHQFH�DUH�WUHDWHG�DV�LI�WKH\�DUH�
HPSW\�YHVVHOV�ZDLWLQJ�WR�EH�µILOOHG¶�ZLWK�QHZ�LGHDV��&RPPRQ�H[DPSOHV�DUH�FDPSDLJQV�XUJLQJ�
SHRSOH� WR� NLOO� SHVWV�� VDYH� HQHUJ\��PLQLPLVH�ZDVWH� RU� VRPH� VXFK��+RZHYHU�� LW� LV� GLIILFXOW� WR�
JDXJH�WKH�VXFFHVV�DQG�ORQJ�WHUP�HIIHFWV�RI�VXFK�SURJUDPPHV��7R�EULQJ�DERXW�D�FKDQJH��PXFK�
PRUH� LV� RIWHQ� UHTXLUHG� VXFK� DV� DGGUHVVLQJ� WKH� FDSDFLW\�� EDUULHUV� DQG� RSSRUWXQLWLHV� IRU� WKH�
WDUJHW�JURXS�WR�DGRSW�QHZ�SUDFWLFHV��5DLVLQJ�WKH�DZDUHQHVV�RI�D�FRPPXQLW\�DERXW�D�SDUWLFXODU�
LVVXH� PD\� EH� RQO\� SDUW� RI� WKH� HIIRUW� QHHGHG� WR� IDFLOLWDWH� DFWLRQ� WR� FKDQJH� RU� LPSURYH� WKH�
VLWXDWLRQ���
�
(YHQ�LQ�D�UHODWLYHO\�VWUDLJKWIRUZDUG�FRPPXQLFDWLRQ�H[HUFLVH��NQRZLQJ�DERXW�WKH�DXGLHQFH�LV�
RI� SULPDU\� LPSRUWDQFH�� $XGLHQFHV� RU� UHFLSLHQWV� RI� LQIRUPDWLRQ� DUH� SHRSOH� ZLWK� WKHLU� RZQ�
JRDOV�DQG�H[LVWLQJ�EHOLHIV�DERXW�WKH�LVVXH��7KH\�PD\�HYHQ�ZDQW�WKH�FRPPXQLFDWRU�WR�FKDQJH�
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DV�PXFK�DV�KH�RU�VKH�ZDQWV�7+(0�WR�FKDQJH��7KH\�ZLOO�UHDFW�GLIIHUHQWO\�GHSHQGLQJ�RQ�KRZ�D�
PHVVDJH�LV�FRPPXQLFDWHG��DQG�ZLOO�RIWHQ�KHDU�RQO\�WKH�SDUWV�RI�D�PHVVDJH�RI�PRVW�LQWHUHVW�WR�
WKHP�� 7KH\� ZLOO� ZHLJK� XS� WKH� YDOXH� RI� FKDQJLQJ� WKHLU� DFWLRQV� DV� D� UHVXOW� RI� WKH� QHZ�
LQIRUPDWLRQ� DJDLQVW� D� ZLGH� UDQJH� RI� RWKHU� LQIOXHQFHV�� 7KH\� ZLOO� DOPRVW� FHUWDLQO\� KDYH�
YDOXDEOH�LQIRUPDWLRQ�WKDW�FDQ�KHOS�WKH�FRPPXQLFDWRU�ZRUN�EHWWHU�ZLWK�WKHP��7KXV��WZR�ZD\�
FRPPXQLFDWLRQ�LV�LPSRUWDQW��7KLV�UHTXLUHV�DV�PXFK�WLPH�OLVWHQLQJ�DQG�ILQGLQJ�RXW�DERXW�WKH�
QHHGV�DQG�NQRZOHGJH�RI�RWKHUV�DV� LQ�JLYLQJ� WKHP� LQIRUPDWLRQ��2IWHQ�� LQ�SUDFWLFH�� WKLV� IHHOV�
OLNH� VSHQGLQJ�PRUH� WLPH� OLVWHQLQJ�DQG� ILQGLQJ�RXW� WKDQ�JLYLQJ�DGYLFH�RU� LQIRUPDWLRQ� �+RUQ�
F�������
�
������ 3ODQQLQJ�FRPPXQLFDWLRQ�
&RPPXQLFDWLRQ� LV� VRPHWKLQJ�ZH� DOO� GR� DOO� WKH� WLPH� DQG�� SHUKDSV� EHFDXVH� RI� WKDW�� LW� LV� QRW�
DOZD\V�FOHDU�WKDW�LW�QHHGV�VRPH�WKRXJKW��'LIIHUHQW�VWUDWHJLHV�DUH�QHHGHG�IRU�GLIIHUHQW�OHYHOV�RI�
HQJDJHPHQW��$V�D�JHQHUDO�UXOH��WKH�PRUH�\RX�ZDQW�HQG�XVHUV�WR�HQJDJH�ZLWK�\RXU�LQIRUPDWLRQ�
�L�H�� WKH� PRUH� FRPSOH[� LW� LV��� WKH� PRUH� \RX� ZLOO� KDYH� WR� HQJDJH� ZLWK� WKHP�� *UHDWHU�
SDUWLFLSDWLRQ� DQG� XSWDNH� RI� LQIRUPDWLRQ� PLJKW� UHTXLUH� DWWHQWLRQ� WR� EXLOGLQJ� WKH� QHWZRUNV�
WKURXJK� ZKLFK� LQIRUPDWLRQ� FDQ� EH� SDVVHG� RQ� DQG� E\� ZKLFK� PRUH� SHRSOH� FDQ� EHFRPH�
LQYROYHG���
�
'LIIHUHQW�IRUPV�RI�FRPPXQLFDWLRQ�GR�QRW�RFFXU�LQ�LVRODWLRQ��$ZDUHQHVV�UDLVLQJ�DQG�JHWWLQJ�
WR��NQRZ�SHRSOH�PD\�EH�ZD\V�RI�EXLOGLQJ�D�SURILOH��ZKLFK� WKHQ�FUHDWHV�D�GHPDQG�IRU�PRUH�
GHWDLOHG�LQIRUPDWLRQ��/LNHZLVH��ZKHQ�D�UHODWLRQVKLS�LV�ZHOO�HVWDEOLVKHG�LW�PD\�EH�SRVVLEOH�WR�
UHO\� RQ� VLPSO\� VHQGLQJ� RXW� ZULWWHQ� LQIRUPDWLRQ�� DQG� LI� WKH� UHFLSLHQW� QHHGV�PRUH� WKH\�ZLOO�
UHTXHVW� LW�� 6XFK� DQ� DSSURDFK� LV� XQOLNHO\� WR� EH� VXFFHVVIXO� EHIRUH� D� UHODWLRQVKLS� KDV� EHHQ�
HVWDEOLVKHG��
�
6HH�6HFWLRQ���IRU�TXHVWLRQV�WR�DVVLVW�LQ�SODQQLQJ�D�FRPPXQLFDWLRQ�DSSURDFK��
�
������ %DUULHUV�DQG�RSSRUWXQLWLHV�IRU�LQIRUPDWLRQ�XSWDNH��
$�FRPPRQ�EDUULHU� WR� LQIRUPDWLRQ�XSWDNH� LV� UHVLVWDQFH� WR� FKDQJH��7KLV� UHVLVWDQFH� FDQ� FRPH�
IURP�D�QXPEHU�RI�GLIIHUHQW�VRXUFHV��&RPPRQ�RQHV�DUH��

�� )HDU�RI�ORVLQJ�RQH
V�LGHQWLW\�RU�PDQD�E\�DGPLWWLQJ�RQH�ZDV�ZURQJ��
�� 'LVOLNH�RI�WKH�SHUVRQ�DJHQF\�GLVVHPLQDWLQJ�WKH�LQIRUPDWLRQ�
�� 0LVXQGHUVWDQGLQJ�RI�WKH�LPSOLFDWLRQV�RI�WKH�LQIRUPDWLRQ�
�� /DFN�RI�SHHU�VXSSRUW�IRU�WKH�FKDQJH�
�� /DFN�RI�SHUVRQDO�RU�SK\VLFDO�UHVRXUFHV�WR�FKDQJH��

�
5HVHDUFK� WHOOV�XV� WKDW�FKDQJH� LV�127�D� OLQHDU�SURFHVV�� ,W� LV�PRUH� OLNH�D� VHULHV�RI�F\FOHV� LQ�
ZKLFK�SHRSOH�OHDUQ�D�ELW��DQG�WKHQ�DSSO\�WKDW�OHDUQLQJ�LQ�D�UDQJH�RI�GLIIHUHQW�VLWXDWLRQV��7KHLU�
ILUVW�DWWHPSWV�DW�DSSO\LQJ�WKHLU�OHDUQLQJ�PD\�IDLO��:H�DOO�QHHG�WLPH��UHSHWLWLRQ�DQG�IHHGEDFN�WR�
JUDGXDOO\�XVH�QHZ�LQIRUPDWLRQ��7KH�PRUH�FRPSOH[�WKH� LQIRUPDWLRQ�� WKH�PRUH� LWHUDWLRQV�DQG�
WKH� PRUH� WZR�ZD\� FRPPXQLFDWLRQ� LV� QHHGHG� EHIRUH� GLIIHUHQW� SDUWLHV� FDQ� XQGHUVWDQG� HDFK�
RWKHU���
�
+RZ�ZH�DOO�XVH� LQIRUPDWLRQ�GHSHQGV�RQ� WKH�FRQWH[W�ZLWKLQ�ZKLFK�ZH�ZRUN�� DV�ZHOO�DV�RXU�
SURSHQVLW\�WR�FKDQJH�DQG�VHHN�RXW�QHZ�DQG�EHWWHU�ZD\V�WR�GR�WKLQJV��)LJXUH���LOOXVWUDWHV�VRPH�
RI�WKH�IDFWRUV�DIIHFWLQJ�LQIRUPDWLRQ�XVH��
�
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)LJXUH������%DUULHUV�WR�OLVWHQLQJ��+RUQ�F������
�
�
������ &ROODERUDWLRQ�
7KH� LGHD� RI� JRYHUQPHQW� DJHQFLHV� DQG� FRPPXQLWLHV� FROODERUDWLQJ� WR� GHYHORS� FRQVHUYDWLRQ�
PDQDJHPHQW�VWUDWHJLHV�LV�QRW�QHZ��0DQ\�H[DPSOHV�RI�SDUWQHUVKLSV�H[LVW�LQ�YDULRXV�IRUPV�LQ�D�
QXPEHU�RI�FRXQWULHV��6XFFHVVIXO�DSSURDFKHV�DUH�WKRVH�WKDW�KDYH�EHHQ�LQGLYLGXDOO\�WDLORUHG�WR�
HDFK� VLWXDWLRQ�� +RZHYHU� WKHUH� DUH� VRPH� FRPPRQ� HOHPHQWV� WKDW� PDNH� WKHVH� FROODERUDWLYH�
DSSURDFKHV�ZRUN��$OOHQ�HW�DO������D����
�
7KH�SULQFLSDO�GLVWLQFWLRQ�EHWZHHQ�FROODERUDWLRQ�DQG�FRPPXQLFDWLRQ�LV�WKDW�WKH�FHQWUDO�LVVXH�LQ�
FRPPXQLFDWLRQ� LV� WKH�H[FKDQJH�RI� LQIRUPDWLRQ�EHWZHHQ� WZR�RU�PRUH�JURXSV�RU� LQGLYLGXDOV��
DQG� WKH� FHQWUDO� LVVXH� LQ� FROODERUDWLRQ� LV� WKH� UHODWLRQVKLS� EHWZHHQ� WZR� RU� PRUH� JURXSV� RU�
LQGLYLGXDOV��,Q�WU\LQJ�WR�LPSURYH�FRPPXQLFDWLRQ��DUHDV�RI�FRQFHUQ�DUH�WKH�HIIHFWLYHQHVV�RI�WKH�
PHGLXP�RI�LQIRUPDWLRQ�H[FKDQJH��KRZ�WKH�LQIRUPDWLRQ�LV�UHFHLYHG��DQG�ZKDW�FRQVHTXHQFHV�RU�
DFWLRQV� RFFXU� DV� D� UHVXOW�� &ROODERUDWLRQV� UHIHU� WR� VLWXDWLRQV� LQ� ZKLFK� VRPH� RU� DOO� RI� WKH�
UHOHYDQW� VWDNHKROGHUV� DUH� VXEVWDQWLDOO\� LQYROYHG� LQ� PDQDJHPHQW�GHFLVLRQ�PDNLQJ� DFWLYLWLHV�
�$OOHQ� HW� DO�� ����E��� 7KH� DUHDV� RI� FRQFHUQ� IRU� FROODERUDWLRQV�� WKHUHIRUH�� DUH� WKH� EDVLV� DQG�
GXUDELOLW\�RI�WKH�SDUWQHUVKLS��ZKLFK�FRPPXQLFDWLRQ�SOD\V�D�UROH�LQ�LQIOXHQFLQJ��
�
)XUWKHUPRUH��LPSOLFLW�LQ�WKH�WHUP�SDUWQHUVKLS�LV�WKH�FRQFHSW�RI�FRPPRQ�JRRG��WKH�WUXVW�WKDW�LW�
LV�SRVVLEOH�WR�IROORZ�D�FRXUVH�RI�DFWLRQ�WKDW�KDUPRQLVHV�GLIIHUHQW�LQWHUHVWV�ZKLOH�UHVSRQGLQJ��
DW�OHDVW�WR�VRPH�H[WHQW��WR�DOO�RI�WKHP��7\SLFDOO\�VXFK�DUUDQJHPHQWV�DUH�FRQVHQVXV�EDVHG�ZLWK�
GHFLVLRQ�PDNLQJ� SRZHU� EHLQJ� VKDUHG� LQ� VRPH� ZD\� DPRQJ� WKH� YDULRXV� VWDNHKROGHUV� �$OOHQ�
HW�DO������D��S������
�
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(VWDEOLVKLQJ� DQG� LPSOHPHQWLQJ� D� FROODERUDWLYH� SURFHVV� FDQ� EH� YLHZHG� DV� KDYLQJ� WKUHH�
SULQFLSDO�VWDJHV��DOWKRXJK�WKHVH�VWDJHV�RYHUODS�DQG�PD\�EH�UHYLVLWHG�PDQ\�WLPHV��)LJ������
�
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)LJXUH����7KH�GLIIHUHQW�SKDVHV� LQYROYHG�LQ�HVWDEOLVKLQJ�D�FRQVHUYDWLRQ�SDUWQHUVKLS��DGDSWHG�
IURP�$OOHQ�HW�DO������D��S�����
�
�
������ 6WDJH���±�(VWDEOLVKLQJ�UHODWLRQVKLSV�
7KH�IRXQGDWLRQ�RI�DQ\�VXFFHVVIXO�FROODERUDWLYH�RU�SDUWQHUVKLS�DSSURDFK�LV�WKH�GHYHORSPHQW�RI�
UHODWLRQVKLSV� WKDW�PDNH� LW� HDV\� IRU� SHRSOH� WR� WDON� DERXW� WKHLU� QHHGV�� VKDUH� LQIRUPDWLRQ� DQG�
ZRUN�WRJHWKHU��$OOHQ�HW�DO������D���,Q�WKH�ILUVW�VWDJH�RI�WKH�FROODERUDWLYH�SURFHVV�WKH�LQLWLDWLQJ�
SDUW\� VHWV� RXW� WR� LGHQWLI\� WKH� VWDNHKROGHUV� DQG� EXLOG� XS� D� KHDOWK\� SHUVRQDO� DQG� ZRUNLQJ�
UHODWLRQVKLS� ZLWK� WKHP�� (VWDEOLVKLQJ� WUXVW� LV� RQH� RI� WKH� PDLQ� UHDVRQV� ZK\� VXFFHVVIXO�
SDUWLFLSDWLRQ� SURFHVVHV� WDNH� WLPH�� )XUWKHUPRUH� RQH� RI� WKH� PRVW� LPSRUWDQW� LQIOXHQFHV� RQ�
FRPPXQLW\�DWWLWXGHV� WRZDUGV�DQ�DJHQF\�LV�SUHYLRXV�H[SHULHQFH��SDVW�HYHQWV�PD\�KDYH� WR�EH�
UHSURFHVVHG�LI�SURJUHVV�LV�WR�EH�PDGH��&RQVHTXHQWO\�ZKLOH�WKLV�SKDVH�RI�WKH�SURFHVV�PD\�VHHP�
WR� WDNH� IRUHYHU� DQG� WR�PDNH� OLWWOH�JDLQV� LQ� WHUPV�RI� WKH�GHVLUHG�REMHFWLYH� DW� WKH� URRW� RI� WKH�
FROODERUDWLRQ��LW�FDQ�VHOGRP�EH�FXW�VKRUW��,W�PD\�LQYROYH�WKH�IROORZLQJ��
�
•� 'HDOLQJ�ZLWK�VHHPLQJO\�WDQJHQWLDO�LVVXHV�WKDW�DIIHFW�WKH�WUXVW�EHWZHHQ�WKH�SDUWLHV��IRU�DQ�

H[DPSOH�RI� WKLV�VHH�WKH�VWRU\�RI�'2&�JDLQLQJ�DFFHVV�WR�IDUPODQGV�LQ�WKH�:DLWDNL�%DVLQ�
�$OOHQ�HW�DO������D����

�(VWDEOLVKLQJ�UHODWLRQVKLSV���
0RUH�HQJDJHPHQW� �EHWWHU�OHDUQLQJ�
'HYHORSLQJ�QRUPV�RI�FRPPXQLFDWLRQ�
3URWRFROV�IRU�LQIRUPDWLRQ�XVH�
75867��UHOLDELOLW\�
1HWZRUNV«�

'HYHORSLQJ�D�FROODERUDWLYH�SDUWQHUVKLS�

'HILQH�SUREOHP�	�6KDUH�LQIRUPDWLRQ��
0DNLQJ�VHQVH�
0XOWLSOH�VRXUFHV�
&UHDWLQJ�NQRZOHGJH�±�LH�OHDUQLQJ�
5HODWLQJ�GLYHUVH�LQWHUSUHWDWLRQV�

0DQDJLQJ�LQIRUPDWLRQ��
7HFKQRORJLFDO�VXSSRUW�HJ�
,QWHUQHW��GVV�

0RQLWRU�	�(YDOXDWH�
7DNH�DFWLRQV�
2EVHUYH�
5HGHILQH�SUREOHP�
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•� &DVWLQJ�WKH�QHW�VHYHUDO�WLPHV�WR�EULQJ�LQ�GLIIHUHQW�VWDNHKROGHUV�
•� 7DNLQJ�VWHSV�WR�UHVROYH�KLVWRULFDO�FRQIOLFWV�
•� %HLQJ�SUHSDUHG�WR�EH�WKH�ILUVW�WR�EULQJ�WRJHWKHU�SDUWLHV�ZKR�KDYH�QRW�XVXDOO\�PHW�
•� )LQGLQJ�WKH�FRPPRQ�JURXQG��DQG�QRW�OHDSLQJ�WRR�VRRQ��RU�KROGLQJ�RQ�WRR�FORVHO\�WR�\RXU�

SUHIHUUHG�SODQ�RI�DFWLRQ���
�
���� 6SHFLILF�FROODERUDWLRQ�LVVXHV�IRU�0DRUL�
7KH�JHQHUDO� SULQFLSOHV�RI� UHODWLRQVKLS�EXLOGLQJ� IRU� FROODERUDWLRQ� DSSO\� DFURVV� FRPPXQLWLHV��
ERWK� 3DNHKD� DQG�0DRUL�� +RZHYHU�� WKHUH� DUH� D� QXPEHU� RI� NH\� EXLOGLQJ� EORFNV� RI� HIIHFWLYH�
FROODERUDWLYH�ZRUN�ZLWK�0DRUL�WKDW�DUH�GLVWLQFWLYH�RU�DW�OHDVW�UHTXLUH�IXUWKHU�HPSKDVLV��

�
*DUWK� +DUPVZRUWK� RI� 0DQDDNL� :KHQXD� KDV� ZULWWHQ� D� GLVFXVVLRQ� SDSHU� RQ� GHYHORSLQJ�
FROODERUDWLYH�UHVHDUFK�ZLWK�LZL��EDVHG�RQ�PRUH�WKDQ�D�GHFDGH�RI�H[SHULHQFH�LQ�HQYLURQPHQWDO�
UHVHDUFK� FROODERUDWLRQ�� 7KH� VHFWLRQ� RI� WKLV� SDSHU� RQ� µVXFFHVVIXO� LQJUHGLHQWV� IRU� GHYHORSLQJ�
UHODWLRQVKLSV�ZLWK�LZL�DQG�KDSX�KDV�EHHQ�UHSURGXFHG�LQ�WKH�ER[�EHORZ���
�
�
%R[���6XFFHVVIXO�LQJUHGLHQWV�IRU�GHYHORSLQJ�UHODWLRQVKLSV�ZLWK�LZL�DQG�KDSX���WKH�0DQDDNL�:KHQXD�
H[SHULHQFH��GLUHFWO\�TXRWHG�IURP�+DUPVZRUWK���������SS����±����
�
$� QXPEHU� RI� NH\� VWHSV� RU� µLQJUHGLHQWV¶� IRUP� WKH� EDVLF� EXLOGLQJ� EORFNV� RI� HIIHFWLYH� FROODERUDWLYH�
UHVHDUFK�ZLWK�LZL��7KHVH�KDYH�EHHQ�GUDZQ�IURP�>D@�1JDWL�3RURX�FDVH�VWXG\�«�DQG�IURP�H[SHULHQFH�
ZRUNLQJ�ZLWK�LZL�RYHU�WKH�ODVW����\HDUV��DQG�FDQ�EH�XVHG�DV�JXLGHOLQHV�LQ�GHYHORSLQJ�UHODWLRQVKLSV�RU�
SDUWQHUVKLSV�ZLWK�LZL�WR�VHW�XS�FROODERUDWLRQ����
�
,QLWLDWLQJ��EXLOGLQJ�DQG�PDLQWDLQLQJ�D�UHODWLRQVKLS�ZLWK�LZL���
7KH�PRVW�DSSDUHQW�LQJUHGLHQW�LV�WR�EXLOG�D�PHDQLQJIXO�UHODWLRQVKLS�IURP�WKH�VWDUW��,W�LV�UHFRPPHQGHG�
WKDW� JURXSV� RU� LQGLYLGXDOV� ZRUNLQJ� ZLWK� LZL� KDYH� HPSDWK\� WRZDUGV� 0DRUL� FXOWXUH� DQG� KDYH� D�
FXOWXUDO� VWDQGDUG� WKDW�PDNHV� WKHP�DZDUH�RI� FXOWXUDO�SURWRFRO� DQG� VHQVLWLYLWLHV��$OO�SRVVLELOLWLHV�RI�
GHYHORSLQJ�D�UHODWLRQVKLS�RU�SDUWQHUVKLS�ZLWK�LZL�FDQ�EH�GHVWUR\HG�E\�QRW�IROORZLQJ�SURWRFROV�RU�WKH�
ULJKW�SURFHGXUHV��E\�QRW�XQGHUVWDQGLQJ�WLNDQJD�0DRUL��0DRUL�FRQFHUQV�DQG�LVVXHV��RU�E\�QRW�WDONLQJ�
WR�WKH�ULJKW�SHRSOH�IURP�WKH�VWDUW��,W�LV�WKHUHIRUH�LPSRUWDQW�WR���
• LGHQWLI\�LPPHGLDWHO\�WKH�ULJKW�LZL�RUJDQLVDWLRQ�ZLWK�ZKRP�WR�ZRUN��,Q�VRPH�JHRJUDSKLF�DUHDV�WKLV�
PD\� LQYROYH� WDONLQJ� WR� D� ZLGH� UDQJH� RI� LZL� PHPEHUV�� JURXSV�� DQG� 0DRUL� RUJDQLVDWLRQV� EHIRUH�
QDUURZLQJ�GRZQ�ZRUN�ZLWK�RQH�JURXS��,W�PD\�LQYROYH�WDONLQJ�WR�VHYHUDO�LZL�UDWKHU�WKDQ�MXVW�RQH��,W�LV�
LPSRUWDQW� DW� WKLV� SRLQW� WR� KDYH� VRPH� XQGHUVWDQGLQJ� RI� ZKDNDSDSD�� 0DRUL� YDOXHV�� DQG� WR� HQWHU�
GLVFXVVLRQV�ZLWK�DQ�RSHQ�PLQG��)RU�D�VFLHQWLVW�RU�UHVHDUFKHU�LW�LV�LPSRUWDQW�WR�UHDOLVH�WKDW�WKLV�VWDJH�
LV�DW�WKH�ERWWRP�RI�D�OHDUQLQJ�FXUYH��
• LGHQWLI\�NH\�SHRSOH�WR�ZRUN�ZLWK�LQ�WKH�LZL�RU�0DRUL�RUJDQLVDWLRQ��0DQ\�RI�WKHVH�PD\�EH�ZRUNLQJ�
DW�WKH�µFRDO�IDFH¶�UDWKHU�WKDQ�DW�WKH�WRS�RI�WKH�RUJDQLVDWLRQ��
• EH�DZDUH�RI�FXOWXUDO�RU�SROLWLFDO�SURWRFROV��DQG�KDYH�VRPH�XQGHUVWDQGLQJ�RI�LQWHU�LZL�DQG�LQWUD�LZL�
SROLWLFV�DQG�UHODWLRQVKLSV��
• KDYH� VRPH� XQGHUVWDQGLQJ� RI�� RU� LGHQWLI\�� 0DRUL� LVVXHV�� HLWKHU� ZLWKLQ� D� JHRJUDSKLF� DUHD� RU�
QDWLRQDOO\��
• WDNH�D�SHUVRQDO�LQWHUHVW��PXFK�ZLGHU�WKDQ�WKH�UHVHDUFK�LQWHUHVW��LQ�WKH�LZL��0DRUL�RUJDQLVDWLRQ��RU�
WKH�LZL�SHUVRQQHO�EHLQJ�DSSURDFKHG��
• VHW�XS�DQG�PDLQWDLQ�UHJXODU�FRQWDFW�DQG�GLDORJXH�VR�WKH�UHODWLRQVKLS�PD\�SURJUHVV��
• PDLQWDLQ�WKH�UHODWLRQVKLS�E\�UHJXODU�QHWZRUNLQJ�DQG�FRPPXQLFDWLRQ��SHUVRQDO�YLVLWV��DQG�UHJXODU�
FRQWDFW��H�J��HPDLO��SKRQH��OHWWHU���
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• LGHQWLI\�D�FRPPRQ�DUHD�RI�LQWHUHVW��H�J��DQ�LVVXH�V���RU�LQWHUHVWLQJ�UHVHDUFK�RQ�ZKLFK�WR�IRFXV��
• EH�ZLOOLQJ�WR�KHOS�LZL�RU�LQGLYLGXDO�LZL�PHPEHUV��HYHQ�EHIRUH�VHWWLQJ�XS�FROODERUDWLYH�SURMHFWV��WR�
DFFHVV� DQG� GLVVHPLQDWH� LQIRUPDWLRQ� RI� SDUWLFXODU� LQWHUHVW�� QHWZRUNLQJ� ZLWK� RWKHU� UHVHDUFKHUV�� RU�
RWKHU�LZL��KHOSLQJ�ZLWK�LZL�SURSRVDOV�IRU�IXQGLQJ��HWF���
• GHPRQVWUDWH�VRPH�ORQJ�WHUP�FRPPLWPHQW�WR�ZDQWLQJ�WR�ZRUN�ZLWK�WKH�LZL��
�
,PSRUWDQFH�RI�SURWRFROV�DQG�WLNDQJD�LQ�GHYHORSLQJ�UHODWLRQVKLSV�
,Q�WHUPV�RI�SURWRFROV�LW�PD\�EH�QHFHVVDU\�WR�YLVLW�LZL�UHSUHVHQWDWLYHV��DW�WKH�KLJKHVW�RUJDQLVDWLRQDO�
OHYHO��ZKHQ�EHJLQQLQJ�D� UHODWLRQVKLS�� DQG�JLYLQJ� DQ� LQLWLDO� SUHVHQWDWLRQ� WR� D� UXQDQJD�� WUXVW� ERDUG��
LQFRUSRUDWHG�VRFLHW\��FRXQFLO��FRPPLWWHH��RU�VWD\LQJ�RQ�D�PDUDH��,Q�PDQ\�VLWXDWLRQV��WKLV�VWDJH�LV�D�
IRUPDO�SURFHVV�ZKHQ�VWDUWLQJ�ZRUN�ZLWK�DQ\�LZL��EHIRUH�DQ\�FROODERUDWLRQ�RU�SDUWLFLSDWLRQ����
3UHVHQWDWLRQV�ZLOO�LQYROYH�PLKL��DQG�DQ�HVVHQWLDO�SDUW�RI�DQ\�SUHVHQWDWLRQ�ZLOO�EH�WR�OHW�SHRSOH�RI�D�
0DRUL�RUJDQLVDWLRQ��HVSHFLDOO\�VHQLRU�PHPEHUV��NQRZ�ZKR�\RX�DUH���\RXU�LGHQWLW\��\RXU�ZKDNDSDSD��
ZKDW�\RX�DUH�GRLQJ�RU�LQWHQG�WR�GR��ZKDW�\RXU�UHVHDUFK�LQWHUHVW�LV��ZKR�\RX�ZRXOG�OLNH�WR�ZRUN�ZLWK��
KRZ�\RX�LQWHQG�WR�ZRUN�ZLWK�LZL��KDSX��RU�RWKHU�JURXSV��,W�ZLOO�JHQHUDOO\�IROORZ�WLNDQJD��SURWRFROV�
DQG�NDZD�VHW�GRZQ�E\�WKH�LZL�ZLWK�ZKRP�\RX�LQWHQG�WR�ZRUN��,W�LV�RIWHQ�DW�WKLV�VWDJH�WKDW�WKH�W\SH�
DQG� FRQWHQW� RI� D� PHPRUDQGXP� RI� XQGHUVWDQGLQJ� RU� SDUWQHUVKLS� �L�H�� 028� RU� 023�� VKRXOG� EH�
FRQVLGHUHG���
�
0DQDDNL�:KHQXD�KDV�GHYHORSHG�ERWK�028V�DQG�WHFKQLFDO�VHUYLFH�028V�DW�WKH�EHJLQQLQJ�RI�PRVW�
SURMHFWV��,Q�PDQ\�FDVHV�D�028�023�ZLOO�IRUPDOLVH�WKH�UHODWLRQVKLS�EHWZHHQ��IRU�H[DPSOH��D�&5,�RU�
XQLYHUVLW\�� DQG�DQ� LZL� LQ� WHUPV�RI�SURWRFROV��NDZD��DQG�DVVXUDQFH�RI� WKH� LQYROYHPHQW�RI� WKH� ULJKW�
SHRSOH��7KLV�VHWV�WKH�VFHQH�IRU�IROORZ�XS�KXL��PRUH�LQIRUPDO�GLVFXVVLRQ��QHWZRUNLQJ��DQG�LQLWLDWLQJ�
SURMHFWV��
�
3UHVHQWDWLRQV�PD\�EH�UHSHDWHG�DW�VHYHUDO�KLHUDUFKLFDO�OHYHOV�LQ�DQ�LZL�WR�GLIIHUHQW�DXGLHQFHV��GRZQ�WR�
WKH� PDUDH� DQG� LQGLYLGXDO� OHYHO�� RU� WR� D� VSHFLILF� LZL� JURXS�� DQG� XVXDOO\� WDNH� SODFH� DW� GLIIHUHQW�
ORFDWLRQV��
�
8QGHUVWDQGLQJ�DQG�FKDUDFWHULVLQJ�0DRUL�LVVXHV�
7R�XQGHUVWDQG�LZL�KDSX�0DRUL�LVVXHV�DQG�OLQN�WKHVH�WR�SRWHQWLDO�UHVHDUFK��PRUH�LQIRUPDO�GLVFXVVLRQV�
RIWHQ�IROORZ�ZLWK�D�QXPEHU�RI�JURXSV�DQG�LQGLYLGXDOV��7R�EXLOG�D�FROODERUDWLYH�PRGHO�LW�LV�LPSRUWDQW�
WR�OLVWHQ�FDUHIXOO\�WR�LZL�DQG�LQGLYLGXDOV�DQG�WR�V\QWKHVLVH�LQIRUPDWLRQ�ZLWKRXW�PLVLQWHUSUHWDWLRQ��,W�
LV�DOVR�LPSRUWDQW�WR�GHPRQVWUDWH�D�ZLOOLQJQHVV�WR�KHOS�DQG�OHDUQ��,VVXHV�ZLOO�EH�PXFK�ZLGHU�WKDQ�MXVW�
UHVHDUFK�LVVXHV��DQG�ZLOO�LQYROYH�XQGHUVWDQGLQJ�HFRQRPLF��FXOWXUDO��SROLWLFDO��HQYLURQPHQWDO��VRFLDO��
DQG�KLVWRULFDO�LVVXHV��
�
,W�LV�RIWHQ�XVHIXO�WR�GLVFXVV�LZL�LVVXHV�LQ�D�VXLWDEOH�HQYLURQPHQW�ZKHUH�WKHVH�LVVXHV�KDYH�PHDQLQJ��
VXFK�DV�LQ�WKH�ILHOG��RQ�D�PDUDH��RU�DW�DQ�LZL��RU�KDSX�GHVLJQDWHG�RIILFH��
�
,VVXHV�QHHG�WR�EH�FKDUDFWHULVHG�DQG�FDUHIXOO\�GHILQHG�IURP�D�0DRUL�DQG�VFLHQWLILF�SHUVSHFWLYH��,W�LV�
UHFRPPHQGHG� DW� WKLV� VWDJH� WKDW� UHFLSURFDO� YLVLWV� EH� PDGH� EHWZHHQ� DQ� LZL�KDSX� DQG� RWKHU�
RUJDQLVDWLRQV�LQWHQGLQJ�WR�ZRUN�ZLWK�LZL��
�
,W�LV�LPSRUWDQW�IURP�D�0DRUL�SRLQW�RI�YLHZ�WR�µVHH¶�DQG�µIHHO¶�WKH�ZRUN�SODFH�RI��DQG�EH�KRVWHG�E\��
SRWHQWLDO�FROODERUDWRUV��
�
.H\�0DRUL�RU�LZL�LVVXHV�VKRXOG�WKHQ�EH�GRFXPHQWHG��,VVXHV�VKRXOG�EH�GLVFXVVHG�WKURXJK�IRUPDO�RU�
LQIRUPDO� FRPPXQLFDWLRQ�� VXFK� DV� D� OHWWHU� RU� HPDLO�� DQG� DJUHHG� XSRQ�� LQ� WHUPV� RI�ZKDW� KDG� EHHQ�
GLVFXVVHG�SUHYLRXVO\�DW�KXL�RU�LQ�WKH�ILHOG���
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�
���� 6LWXDWLRQ�LQ�:KDQJDQXL�$UHD�
7KH�WDQJDWD�ZKHQXD�RI�WKH�:KDQJDQXL�DUHD�FRPH�IURP�D�QXPEHU�RI�GLIIHUHQW�LZL�JURXSV��7KH�
UHODWLRKVKLS�ZLWK�WKHVH�GLIIHUHQW�JURXSV�YDULHV�ERWK�EHWZHHQ�JURXSV�DQG�RYHU�WLPH��7KH�PDUDH�
OHYHO�KDV�EHHQ�WDUJHWHG�EHFDXVH�WKHVH�DUH�SHRSOH�ZKR�XVXDOO\�QHYHU�VHH��RU�KHDU�IURP��D�'2&�
RIILFHU�� H[FHSW� SHUKDSV�ZKHQ� WKHUH� LV� D� FRQVHUYDWLRQ� ODZ�HQIRUFHPHQW� LVVXH��7KH� LGHD� LV� WR�
WDNH� WKH� SUHVHQWDWLRQ� WR� WKH� VPDOO�� UXUDO� PDUDH�� ZKHUH� WKH� JUHDWHVW� LPSDFW� DQG� VWURQJHVW�
GLVFXVVLRQV� RQ� NHUHUX� DQG� FRQVHUYDWLRQ� DUH� H[SHFWHG�� ,W� ZRXOG� EH� D� JRRG� SXEOLF� UHODWLRQV�
RSSRUWXQLW\�DV�ZHOO�DV�VKRZLQJ�D�'2&�EDGJH�LQ�IRUJRWWHQ�DUHDV���
�
7KH�NXLD�DQG�NDXPDWXD�IURP�WKHVH�DUHDV�KDYH�PXFK�LQIOXHQFH�ZKHQ�LW�FRPHV�WR�HVWDEOLVKLQJ�
UDKXL�RU�SURWHFWLRQ�IRU�ODQG�RU�VSHFLILF�VSHFLHV��:LWKRXW�WKH�VXSSRUW�IURP�WKHVH�SHRSOH�WKHUH�LV�
OLWWOH�SRLQW�LQ�FRQWLQXLQJ�ZLWK�D�SURJUDPPH�VXFK�DV�WKLV��
�
���� ,VVXH�RI�NHUHUX�PDQDJHPHQW�
&ROODERUDWLRQ�RQ�PDQDJHPHQW�RI�NHUHUX�EHWZHHQ�D�FRQVHUYDWLRQ�DJHQF\�DQG�WDQJDWD�ZKHQXD�
UHTXLUHV�D�FRPLQJ�WRJHWKHU�RI�YDOXHV�WKDW�KDYH�GLIIHUHQW�RULJLQV��EXW�DUH�QRW�HQWLUHO\�PXWXDOO\�
H[FOXVLYH��7KHVH�GLVWLQFW�YDOXHV�IRU�NHUHUX�FDQQRW�VLPSO\�EH�GHVFULEHG�DV�D�GHVLUH�WR�KDUYHVW�
�IRU�0DRUL��DQG�D�GHVLUH�WR�FRQVHUYH��IRU�SDNHKD�FRQVHUYDWLRQLVWV���6LQFH������WKH�KDUYHVW�RI�
NHUHUX�KDV�EHHQ�SURKLELWHG�E\� ODZ� �:ULJKW� HW� DO�� ������\HW�KDUYHVWLQJ� FRQWLQXHV� DQG�PDQ\�
YDOXDEOH�UHVRXUFHV�WKDW�FRXOG�EH�XVHG�LQ�VSHFLHV�HQKDQFHPHQW�ZRUN�DUH�LQVWHDG�GLYHUWHG�LQWR�
SROLFLQJ�SRDFKLQJ��7R�XQGHUVWDQG�ZK\�0DRUL�FRQWLQXH�WR�KDUYHVW�NHUHUX�LW�LV�LPSRUWDQW�WR�SXW�
WKLV�DFW�LQ�FRQWH[W��
�
:ULJKW� HW� DO�� ������� LQ� WKHLU� SDSHU� SUHVHQWLQJ� WKH� YLHZV� RI� HFRORJLFDO� VFLHQWLVWV� RI�0DRUL�
GHVFHQW�GUDZ�D�FRPSDULVRQ�EHWZHHQ�WKH�PDQDJHPHQW�RI�NHUHUX�DQG�WKDW�RI�WZR�GXFN�VSHFLHV�
SDHUD�JUH\� GXFN� �$QDV� VXSHUFLOLRVD�� DQG� NXUXZKHQJL�VKRYHOHU� �$QDV� UK\QFRWLV��� $OO� WKUHH�
VSHFLHV� ZHUH� WUDGLWLRQDOO\� KDUYHVWHG� E\�0DRUL�� +RZHYHU�� GHFOLQH� LQ� KDELWDW�� DQG� LQFUHDVHG�
SUHVVXUH� LQ� WKH� IRUP�RI� SUHGDWLRQ� IURP�� DQG�FRPSHWLWLRQ�ZLWK�� LQWURGXFHG�SHVWV� UHTXLUHV� DQ�
DFWLYH�PDQDJHPHQW�DSSURDFK�EH�WDNHQ�LI�WKH�KDUYHVWLQJ�RI�DOO�WKUHH�VSHFLHV�LV�WR�EH�SRVVLEOH��
,Q�WKH�FDVH�RI�WKH�GXFN�VSHFLHV�WKHLU�JXDUGLDQVKLS�KDV�EHHQ�SODFHG�LQ�WKH�KDQGV�RI�WKH�)LVK�DQG�
*DPH� FRXQFLOV�� 7KHVH� DJHQFLHV� DUH� VXSSRUWHG� E\�*RYHUQPHQW� DQG� HPSRZHUHG� WR� UHVRXUFH�
WKHLU� DFWLYLWLHV� DV� FDUHWDNHUV� RI� KXQWHG� VSHFLHV� WKURXJK� OLFHQVLQJ� RI� KXQWHUV��:ULJKW� HW� DO��
DUJXH�WKDW�WKH�NHUHUX�LV�FRPSDUDEOH�LQ�YXOQHUDELOLW\�WR�SDHUD�EXW�EHFDXVH�LW�LV�OHVV�FRPSDWLEOH�
ZLWK� WUDGLWLRQDO� KXQWLQJ� VSHFLHV� IRU� (XURSHDQV�� LW� KDV� QRW� EHHQ� UHFRJQLVHG� DV� D� SRWHQWLDOO\�
KDUYHVWDEOH� VSHFLHV�� 0DRUL� KDYH� QRW� EHHQ� JLYHQ� WKH� PDQGDWH� RU� WKH� UHVRXUFHV�� LQ� ZD\V�
FRPSDUDEOH�WR�)LVK�DQG�*DPH��WR�FDUU\�RXW�WKH�DFWLYLWLHV�WKDW�ZRXOG�HQDEOH�WKH�NHUHUX�WR�EH�D�
VXVWDLQDEO\�KDUYHVWHG�VSHFLHV��
�
7KLV� KLJKOLJKWV� DQ� LPSRUWDQW� FRQWH[WXDO� HOHPHQW� LQ� DQ\� SDUWQHUVKLS� LQ� NHUHUX�PDQDJHPHQW��
3DNHKD�FRQVHUYDWLRQ�DXWKRULWLHV�PD\�VLPSO\�ZLVK�WKH�QXPEHUV�RI�NHUHUX�WDNHQ�IRU�KDUYHVWLQJ�
WR�EH�UHGXFHG��7R�DFKLHYH�WKLV��WKH\�PD\�KRSH�WR�SHUVXDGH�0DRUL�WR�HQIRUFH�WKHLU�RZQ�UDKXL�
ZLWKLQ�WKHLU�FRPPXQLWLHV��3LHUFH��������7R�0DRUL��KRZHYHU��WKLV�LV�DQ�LVVXH��DPRQJ�PDQ\��RI�
WKH� H[SUHVVLRQ� RI� WKHLU� VRYHUHLJQW\�� 7KH� FRQFHSW� RI� UDKXL� RQO\� KDV� PHDQLQJ� ZKHUH�
JXDUGLDQVKLS� LV� UHDO� DQG�QRW� WRNHQ��$� FROODERUDWLRQ�EDVHG�RQ� UHVSRQGLQJ� WR� WKH� FRQWH[W� IRU�
0DRUL�RI�NHUHUX�PDQDJHPHQW�ZRXOG�EH�RQH�WKDW�HQDEOHG�0DRUL�WR�WDNH�RQ�IXOO�DQG�PHDQLQJIXO�
JXDUGLDQVKLS�RI�NHUHUX��EHFRPLQJ�DFWLYHO\�LQYROYHG�LQ�H[RWLF�PDPPDO�FRQWURO��DQG�ZRUNLQJ�
LQ�SDUWQHUVKLS�ZLWK�DJHQFLHV�WKDW�KDYH�H[SHUWLVH�LQ�VSHFLHV�PDQDJHPHQW��DV�LOOXVWUDWHG�E\�WKH�
5DNLXUD� 0DRUL� SDUWQHUVKLS� ZLWK� WKH� 2WDJR� 8QLYHUVLW\� UHJDUGLQJ� WLWL�VRRW\� VKHDUZDWHU�
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PDQDJHPHQW���:LWKLQ�WKLV�JXDUGLDQVKLS�SURFHVV��VXVWDLQDEOH�KDUYHVW�ZRXOG�EH�SRVVLEOH��DQG�D�
UDKXL�OLIWHG��ZKHQ�FLUFXPVWDQFHV�LQGLFDWHG�SRSXODWLRQ�HQKDQFHPHQW�KDG�EHHQ�VXFFHVVIXO��
�
:RUNLQJ�ZLWK�0DRUL�RQ�NHUHUX�PDQDJHPHQW� LV�QRW�� WKHUHIRUH��VLPSO\�D�PDWWHU�RI� LQIRUPLQJ�
DERXW�WKH�ULVNV�WR�NHUHUX�SRSXODWLRQV��7KLV�LQIRUPDWLRQ�VKRXOG�EH�FRPELQHG�ZLWK�WKH�FUHDWLRQ�
RI� DQ� RSSRUWXQLW\� IRU�0DRUL� WR� WDNH� DFWLYH� FRQWURO�� VXSSRUWHG� E\� IOH[LEOH� SDUWQHUVKLSV� WKDW�
RIIHU�DQ�H[FKDQJH�RI�H[SHUWLVH��VKDULQJ�RI�UHVRXUFHV�DQG�UHLQVWDWHPHQW�RI�NDLWLDNL��
�
���� +RZ�GR�\RX�NQRZ�LI�LW�LV�JRLQJ�ZHOO"�
,QWHOOLJHQW� FRPPXQLFDWLRQ� PHDQV� ZRUNLQJ� ZLWK� RWKHUV�� XQGHUVWDQGLQJ� WKH� V\VWHP�� WKH�
QHWZRUNV�RI�SHRSOH�LQ�LW��DQG�XVLQJ�WKDW�NQRZOHGJH�WR�PDQDJH�FRPPXQLFDWLRQ�DGDSWLYHO\�E\�
SODQQLQJ��DFWLQJ��PRQLWRULQJ�DQG�UHYLHZLQJ�UHVXOWV�LQ�D�SDWWHUQ�VLPLODU�WR�WKDW�RI�DQ\�IRUP�RI�
V\VWHPDWLF�PDQDJHPHQW����
�
,I�\RX�ZDQW�WR�LPSURYH�\RXU�FRPPXQLFDWLRQ�DQG�FROODERUDWLRQ�WKHQ�GRLQJ�PRUH�RI�WKH�VDPH�
WKLQJ�PD\� QRW� EH� WKH� EHVW� RSWLRQ�� +RZHYHU�� WKLV� LV� 127� WR� DGYRFDWH� ZKROHVDOH� VZHHSLQJ�
FKDQJHV� WR�ZKDW� \RX� GR� HLWKHU�� ,W� LV� EHWWHU� WR�PDNH� VPDOO� ZHOO�FRQVLGHUHG� FKDQJHV� DQG� WR�
PRQLWRU� WKH� HIIHFW� WKDW� WKH\� KDYH�� 7KDW� ZD\� \RX� ZRQ
W� µWKURZ� RXW� WKH� EDE\� ZLWK� WKH�
EDWKZDWHU¶��
�
�
��� &RQFOXVLRQV�
�
7KLV� UHSRUW� SURYLGHV� VXSSRUW� PDWHULDO� IRU� D� 3RZHU3RLQW� SUHVHQWDWLRQ� RQ� WKH� 3OLJKW� RI� WKH�
NHUHUX�WKDW�PLJKW�EH�XVHG�IRU�DSSURDFKLQJ�FRPPXQLW\�JURXSV�LQFOXGLQJ�LZL��,W�DOVR�SURYLGHV�
VRPH�WKRXJKWV�DERXW�WKH�QDWXUH�RI�FRPPXQLFDWLRQ�DQG�UHODWLRQVKLS�EXLOGLQJ�DQG�VRPH�RSWLRQV�
IRU�WKLQNLQJ�GLIIHUHQWO\�DERXW�WKHVH�SURFHVVHV��
�
�
��� 5HFRPPHQGDWLRQV�
�
:H� VXJJHVW� WKDW� LW� LV� ZHOO� ZRUWK� DQ� LQYHVWPHQW� LQ� WDONLQJ� WKURXJK� DQG� HYDOXDWLQJ� \RXU�
DSSURDFK� WR�JURXSV�ZLWK� WKLV� UHVRXUFH��7KH� IROORZLQJ�TXHVWLRQV�SURYLGH�D�VWDUWLQJ�SRLQW� IRU�
WKLV� NLQG� RI� WKLQNLQJ��:H� UHFRPPHQG� VWURQJO\� WKDW� \RX� WDON� ZLWK� \RXU� .DXSDSD� $WDZKDL�
PDQDJHU�LI�\RX�DUH�DSSURDFKLQJ�0 RUL�JURXSV�RU�ZLWK�VRPHRQH�ZKR�GRHV�FRPPXQLW\�OLDLVRQ�
ZRUN�WR�UHIOHFW�RQ�\RXU�DSSURDFK�DQG�WKLQN�WKURXJK�ZKDW�\RX�H[SHFW�WR�DFKLHYH�WKURXJK�WKLV�
DSSURDFK���
%HIRUH�WKH�HYHQW�
•� :KDW�LV�\RXU�VWUDWHJ\�IRU�JHWWLQJ�RQWR�WKH�PDUDH"�
•� :KR�DUH�\RXU�NH\�FRQWDFWV"�
•� :KDW�FRQWDFWV�GR�\RX�QHHG�WR�PDNH�ILUVW"�
•� 'R�\RX�NQRZ�DQ\�ORFDO�LQIRUPDWLRQ�IRU�WKDW�PDUDH�DERXW�NHUHUX"�
•� +RZ�PLJKW�\RX�KHOS�WKHP�ILQG�RXW"���
•� :KHUH�PLJKW�\RX�GLUHFW�SHRSOH"�
'XULQJ�WKH�DSSURDFK�
+HUH�DUH�VRPH�TXHVWLRQV�\RX�PLJKW�DVN� WKH�SHRSOH�\RX�DUH�SUHVHQWLQJ� WR�±�DUH� WKHUH�RWKHUV�
WKDW�PLJKW�EH�RI�LQWHUHVW�WR�WKHP�RU�WR�\RX"�
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•� :KDW�ELUGV�KDYH�\RX�VHHQ�RYHU�UHFHQW�\HDUV"�
•� +RZ�GR�WKHVH�REVHUYDWLRQV�ILW�ZLWK�ZKDW�LV�LQ�WKLV�SUHVHQWDWLRQ"�
•� 'R�\RX�VHH�ODUJH�QXPEHUV"��:KHQ�DQG�ZKHUH"�
•� +DYH�\RX�QRWLFHG�DQ\�FKDQJHV�RYHU�WKH�\HDUV"�
�
,I�SHRSOH�GR�ZDQW�WR�JHW�LQYROYHG��FDQ�\RX�VXSSRUW�WKHP�LQ�SHVW�PDQDJHPHQW��PRQLWRULQJ�DQG�
KRZ�ZRXOG�\RX�GR�WKDW��2WKHU�VXSSRUW�WKDW�PLJKW�EH�IHDVLEOH�DQG�WKDW�PLJKW�EH�XVHIXO�LQFOXGH���
•� ,QIRUPDWLRQ�DERXW�SHRSOH��WRROV��IXQGLQJ�HWF��
•� 6NLOOV�WUDLQLQJ�
•� *RLQJ�RXW�ZLWK�JURXSV�
•� *HWWLQJ�KHOS�ILQGLQJ�IXQGLQJ��±�ZKR�SURYLGHV�WKLV�NLQG�RI�KHOS"�
•� $Q\�RSSRUWXQLWLHV�WKDW�\RX�ZDQW�WR�WHOO�WKHP�DERXW�
5HIOHFWLQJ�DIWHU�WKH�HYHQW�
•� +RZ�GLG�\RX�JR�JHWWLQJ�RQWR�WKH�PDUDH"��
•� :KR�ZDV�WKHUH"�
•� :RXOG�\RX�VD\�WKH�LQIRUPDWLRQ�\RX�SUHVHQWHG�ZDV�RI�LQWHUHVW�DQG�ZDV�EHLQJ�DEVRUEHG"�
•� :KDW�PDNHV�\RX�IHHO�WKDW�\RX�GLG�RU�GLGQ¶W�JHW�PXFK�DFURVV"�
•� :KDW�ZHUH�WKH�UHDFWLRQV�RI�WKH�PHHWLQJ�SDUWLFLSDQWV"�
•� :HUH�WKHUH�DQ\�FKDOOHQJHV�WR�\RX��WR�'2&�RU�WR�WKH�LQIRUPDWLRQ�\RX�ZHUH�SUHVHQWLQJ"�
•� +RZ�GLG�\RX�UHDFW�WR�WKHVH�FKDOOHQJHV"�
•� :RXOG�\RX�UHDFW�WKH�VDPH�ZD\�QH[W�WLPH"�
•� 'LG�WKH�JURXSV�RIIHU�DQ\�FRUURERUDWLQJ�VWRULHV�WR�VXSSRUW�\RXU�LQIRUPDWLRQ"�
•� :KHQ�GLG�WKRVH�VWRULHV�FRPH�RXW"�
•� :HUH�\RX�LQYLWHG�EDFN�RU�HQFRXUDJHG�WR�WDON�HOVHZKHUH"�
•� +RZ�GLG�WKH�JURXS�UHDFW�WR�WKH�W\SH�RI�SUHVHQWDWLRQ"��
•� :RXOG�\RX�VD\�WKH�SUHVHQWDWLRQ�ZDV�SLWFKHG�DW�WKH�ULJKW�OHYHO"�
•� :KDW��LI�DQ\��FKDQJHV�ZRXOG�\RX�PDNH"�
�
�
��� $FNQRZOHGJHPHQWV�
�
:H�DUH�H[WUHPHO\�JUDWHIXO�WR�-RKQ�,QQHV��0DQDDNL�:KHQXD�+DPLOWRQ��IRU�PDWHULDO�RQ�NHUHUX�
DQG� WKH� SDUWQHUVKLS� PDQDJHPHQW� DQG� PRQLWRULQJ� SURJUDPPH� DW� 0RWDWDX� DQG� DOVR� IRU�
UHYLHZLQJ� WKLV� UHSRUW�� 7DNHUHL� 1RUWRQ�� 1JDL� 7DKX�� FRRUGLQDWRU� RI� .DXSDSD� .HUHUX� IRU�
LQIRUPDWLRQ� DERXW� WKDW� SURMHFW�� DQG� .HYLQ� 3ULPH�� 1JDWL� +LQH�� DQG� *DUWK� +DUPVZRUWK� IRU�
PDWHULDO� RQ� ZRUNLQJ� ZLWK� LZL� DQG� IRU� UHYLHZLQJ� WKLV� UHSRUW�� � 7KLV� ZRUN� ZDV� IXQGHG� ZLWK�
FRQWULEXWLRQV� IURP� WKH�'HSDUWPHQW�RI�&RQVHUYDWLRQ��:DQJDQXL�DQG� WKURXJK� WKH�)RXQGDWLRQ�
IRU�5HVHDUFK��6FLHQFH� DQG�7HFKQRORJ\� IXQGHG� SURJUDPPHV��5HVWRUDWLRQ�RI�%LRGLYHUVLW\� RQ�
3ULYDWH�/DQG��,QYDVLYH�:HHGV��DQG�0LWLJDWLQJ�0DPPDOLDQ�3HVW�,PSDFWV��
�
�
���� 5HIHUHQFHV�
�
$OOHQ�:���%URZQ��.���*ORDJ�� 7���0RUULV�� -��� 6LPSVRQ��.��� 7KRPDV�� -���<RXQJ��5�� ����D��

%XLOGLQJ� SDUWQHUVKLSV� IRU� FRQVHUYDWLRQ� LQ� WKH� :DLWDNL�0DFNHQ]LH� EDVLQV�� /DQGFDUH�
5HVHDUFK�&RQWUDFW�5HSRUW�/&���������SUHSDUHG�IRU�WKH�'HSDUWPHQW�RI�&RQVHUYDWLRQ��
7ZL]HO�$UHD�2IILFH��7ZL]HO��
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$OOHQ�� :��� .LOYLQJWRQ�� 0��� 6WHSKHQVRQ�� *�� ����E�� .HUHUX� PDQDJHPHQW� HYDOXDWLRQ�
ZRUNVKRS�� �±�� 0D\�� +DPLOWRQ�� /DQGFDUH� 5HVHDUFK� &RQWUDFW� 5HSRUW� /&���������
SUHSDUHG�IRU�WKH�:DLNDWR�&RQVHUYDWLRQ�%RDUG��+DPLOWRQ��

%HOO�� 5�� ������ 6HHG� GLVSHUVDO� E\� NHUHUX� �+HPLSKDJD� QRYDVHHODQGLDH�� DW� :HQGHUKROP�
5HJLRQDO�3DUN��06F�WKHVLV��8QLYHUVLW\�RI�$XFNODQG��

%HVW��(��������)RUHVW�ORUH�RI�WKH�0DRUL��*RYHUQPHQW�3ULQWHU��:HOOLQJWRQ��
%HYHULGJH��$��(��������'LVSHUVDO�DQG�GHVWUXFWLRQ�RI�VHHG�LQ�FHQWUDO�1RUWK�,VODQG�SRGRFDUS�

IRUHVWV��3URFHHGLQJV�RI�WKH�1HZ�=HDODQG�(FRORJLFDO�6RFLHW\�������±����
%URZQ��.�3���0ROOHU��+���,QQHV��-��������6LJQ�OHIW�E\�EUXVKWDLO�SRVVXPV�DIWHU�IHHGLQJ�RQ�ELUG�

HJJV�DQG�FKLFNV��1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\��������������
&ORXW��0�1���*D]H��3�'���+D\��-�5���.DUO��%�-��������+DELWDW�XVH�DQG�VSULQJ�PRYHPHQWV�RI�

1HZ�=HDODQG�SLJHRQV�DW�/DNH�5RWRURD��1HOVRQ�/DNHV�1DWLRQDO�3DUN��1RWRUQLV�������±
����

&ORXW��0�1��� .DUO�� %�-��� *D]H�� 3�'�� ������ 6HDVRQDO�PRYHPHQWV� RI� 1HZ�=HDODQG� SLJHRQV�
IURP�D�ORZODQG�IRUHVW�UHVHUYH��1RWRUQLV�������±����

&ORXW��0�1��� 'HQ\HU�� .��� -DPHV�� 5�(���0FIDGGHQ�� ,�*�� ����D�� %UHHGLQJ� VXFFHVV� RI� 1HZ�
=HDODQG� SLJHRQV� �+HPLSKDJD� QRYDHVHHODQGLDH�� LQ� UHODWLRQ� WR� FRQWURO� RI� LQWURGXFHG�
PDPPDOV��1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\�������±�����

&ORXW��0�1���.DUO��%�-���3LHUFH��5�-���5REHUWVRQ��+�$������E��%UHHGLQJ�DQG�VXUYLYDO�RI�1HZ�
=HDODQG�SLJHRQV�+HPLSKDJD�QRYDHVHHODQGLDH��,ELV���������±�����

&RXUW��$�-��������$VSHFWV�RI�WKH�HFRORJ\�RI�'\VR[\OXP�VSHFWDELOH��06F�WKHVLV��8QLYHUVLW\�RI�
$XFNODQG��

'HQ\HU�� .�� ������ :HQGHUKROP� 5HJLRQDO� 3DUN� URGHQW� FRQWURO� ����±������ $5&� 3DUNV�
7HFKQLFDO�3XEOLFDWLRQ�6HULHV����$XFNODQG�5HJLRQDO�&RXQFLO�3DUNV�6HUYLFH��$XFNODQG���

'LMNJUDDI�� $�&�� ������ 3KHQRORJ\� DQG� IUXJLYRU\� RI� ODUJH�IUXLWHG� VSHFLHV� LQ� QRUWKHUQ� 1HZ�
=HDODQG�DQG�WKH�LPSDFWV�RI�LQWURGXFHG�PDPPDOV��3K'�WKHVLV��8QLYHUVLW\�RI�$XFNODQG��

)DOOD��5�$���6LEVRQ��5�%���7XUERWW��(�*��������7KH�QHZ�JXLGH�WR�WKH�ELUGV�RI�1HZ�=HDODQG�
DQG�RXWO\LQJ�LVODQGV��$XFNODQG��&ROOLQV��

*LOOLHV�� &�$��� 3LHUFH�� 5�-�� ������ 6HFRQGDU\� SRLVRQLQJ� RI� PDPPDOLDQ� SUHGDWRUV� GXULQJ�
SRVVXP� DQG� URGHQW� FRQWURO� RSHUDWLRQV� DW� 7URXQVRQ� .DXUL� 3DUN�� 1RUWKODQG�� 1HZ�
=HDODQG��1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\��������±�����

*UDQW�� $�'��� 3RZOHVODQG�� 5�*��� 'LONV�� 3�-��� )OX[�� ,�$��� 7LVGDOO�� &�-�� ������ 0RUWDOLW\��
GLVWULEXWLRQ�� QXPEHUV� DQG� FRQVHUYDWLRQ� RI� WKH� &KDWKDP� ,VODQG� SLJHRQ� �+HPLSKDJD�
QRYDHVHHODQGLDH�FKDWKDPHQVLV���1RWRUQLV�������±����

*UHHQH�� 7�� ������ :HQGHUKROP� 5HJLRQDO� 3DUN� URGHQW� FRQWURO� ����±������ $5&� 3DUNV�
7HFKQLFDO�3XOELFDWLRQ�6HULHV����$XFNODQG�5HJLRQDO�3DUNV�6HUYLFH��$XFNODQG��

+DUPVZRUWK�� *�� ������ $� FROODERUDWLYH� UHVHDUFK� PRGHO� IRU� ZRUNLQJ� ZLWK� LZL�� GLVFXVVLRQ�
SDSHU��/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�/&����������SUHSDUHG�IRU�WKH�)RXQGDWLRQ�
IRU�5HVHDUFK��6FLHQFH�DQG�7HFKQRORJ\��:HOOLQJWRQ��

+HDWKHU�� %�'��� 5REHUWVRQ�� +�$�� ������ 7KH� ILHOG� JXLGH� WR� WKH� ELUGV� RI� 1HZ� =HDODQG��
9LNLQJ�3HQJXLQ��$XFNODQG���

+RUQ��&��F������&RPPXQLFDWLRQ�SDJHV��
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�ZZZ�ODQGFDUHUHVHDUFK�FR�QF�UHVHDUFK�VRFLDO�FRPPXLFDWLRQLQIR�DVS��
,QQHV�� -��� 1XJHQW�� *��� 3ULPH�� .��� 6SXUU�� (�� ������ 5HVSRQVHV� RI� NXNXSD� �+HPLSKDJD�

QRYDHVHHODQGLDH��DQG�RWKHU�ELUGV�WR�PDPPDO�SHVW�FRQWURO�DW�0RWDWDX��1RUWKODQG��1HZ�
=HDODQG�-RXUQDO�RI�(FRORJ\�������

,QQHV��-��������3RZHU3RLQW�SUHVHQWDWLRQ��
-DPHV��5�(��������%UHHGLQJ�HFRORJ\�RI� WKH�1HZ�=HDODQG�SLJHRQ�DW�:HQGHUKROP�5HJLRQDO�

3DUN��06F�WKHVLV��8QLYHUVLW\�RI�$XFNODQG��
-DPHV�� 5�(��� &ORXW�� 0�1�� ������ 1HVWLQJ� VXFFHVV� RI� 1HZ� =HDODQG� SLJHRQV� �+HPLSKDJD�

QRYDHVHHODQGLDH�� LQ� UHVSRQVH� WR� D� UDW� �5DWWXV� UDWWXV�� SRLVRQLQJ� SURJUDPPH� DW�
:HQGHUKROP�5HJLRQDO�3DUN��1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\�������±����

-DQVVHQ�� +�� ������ %XVK� YLWDOLW\� �� D� YLVXDO� DVVHVVPHQW� NLW�� 0DQDJLQJ� WKH� VHDVRQV� IRU� WKH�
\HDUV��+RUL]RQV�5HJLRQDO�&RXQFLO��3DOPHUVWRQ�1RUWK���

/RYHJURYH�� 7�� ������:HQGHUKROP� 5HJLRQDO� 3DUN� URGHQW� FRQWURO� DQG� PRQLWRULQJ� RI� 1HZ�
=HDODQG� SLJHRQV� �+HPLSKDJD� QRYDHVHHODQGLDH�� ����±������ $5&� 3DUNV� 7HFKQLFDO�
3XEOLFDWLRQ�6HULHV����$XFNODQG�5HJLRQDO�&RXQFLO�3DUNV�6HUYLFH��$XFNODQG���

0DQGHU�� &��� +D\�� 5��� 3RZOHVODQG�� 5�� ������ 0RQLWRULQJ� DQG� PDQDJHPHQW� RI� NHUHUX�
�+HPLSKDJD� QRYDHVHHODQGLDH��� '2&� 7HFKQLFDO� 6HULHV� ���� 'HSDUWPHQW� RI�
&RQVHUYDWLRQ��:HOOLQJWRQ��

0LOOHQHU�� 3�5��� 3RZOHVODQG��5�*�� ������ 7KH�&KDWKDP� ,VODQG� SLJHRQ� �3DUHD�� GHVHUYHV� IXOO�
VSHFLHV� VWDWXV�� +HPLSKDJD� FKDWKDPHQVLV� �5RWKVFKLOG� ������� $YHV�� &ROXPELGDH��
-RXUQDO�RI�WKH�5R\DO�6RFLHW\�RI�1HZ�=HDODQG��������±�����

0ROOR\��-���%HOO��%���&ORXW��0���GH�/DQJH��3���*LEEV��*���*LYHQ��'���1RUWRQ��'���6PLWK��1���
6WHSKHQV��7��������&ODVVLI\LQJ�VSHFLHV�DFFRUGLQJ�WR�WKH�WKUHDW�RI�H[WLQFWLRQ��D�V\VWHP�
IRU� 1HZ� =HDODQG�� 7KUHDWHQHG� 6SHFLHV� 2FFDVLRQDO� 3XEOLFDWLRQ� ���� %LRGLYHUVLW\�
5HFRYHU\�8QLW��'HSDUWPHQW�RI�&RQVHUYDWLRQ��:HOOLQJWRQ��1�=��

1LFRODRX�� 1�� ������ :HQGHUKROP� 5HJLRQDO� 3DUN� URGHQW� FRQWURO� DQG� PRQLWRULQJ� RI� 1HZ�
=HDODQG� SLJHRQV� �+HPLSKDJD� QRYDHVHHODQGLDH�� ����±������ $5&� 3DUNV� 7HFKQLFDO�
3XEOLFDWLRQ�6HULHV����$XFNODQG�5HJLRQDO�&RXQFLO�3DUNV�6HUYLFH��$XFNODQG���

1RUWRQ�� '�$��� .HOO\�� '�� ������ 0DVW� VHHGLQJ� RYHU� ��� \HDUV� E\� 'DFU\GLXP� FXSUHVVLQXP�
/DPE���ULPX���3RGRFDUSDFHDH��LQ�1HZ�=HDODQG��WKH�LPSRUWDQFH�RI�HFRQRPLHV�RI�VFDOH��
)XQFWLRQDO�(FRORJ\�������±�����

1RUWRQ�� '�$��� +HUEHUW�� -�:��� %HYHULGJH�� $�(�� ������ 7KH� HFRORJ\� RI� 'DFU\GLXP�
FXSUHVVLQXP��D�UHYLHZ��1HZ�=HDODQG�-RXUQDO�RI�%RWDQ\�������±����

3LHUFH�� 5�� ������ (FRORJ\� RI� WKH� NXNXSD� LQ� 7DLWRNHUDX�� 3UREOHPV� DQG� VRPH� VROXWLRQV��
(FRORJLFDO� 0DQDJHPHQW� ��� 7KUHDWHQHG� 6SHFLHV� 8QLW�� 'HSDUWPHQW� RI� &RQVHUYDWLRQ��
:HOOLQJWRQ��

3LHUFH�� 5�-��� *UDKDP�� 3�-�� ������ (FRORJ\� DQG� EUHHGLQJ� ELRORJ\� RI� NXNXSD� �+HPLSKDJD�
QRYDHVHHODQGLDH�� LQ� 1RUWKODQG�� 6FLHQFH� DQG� 5HVHDUFK� 6HULHV� ���� 'HSDUWPHQW� RI�
&RQVHUYDWLRQ��:HOOLQJWRQ�����S��

3LHUFH��5�-���$WNLQVRQ��5���6PLWK��(��������&KDQJHV�LQ�ELUG�QXPEHUV�LQ�VL[�1RUWKODQG�IRUHVWV�
�����������1RWRUQLV��������±�����
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3RZOHVODQG�� 5�*��� 'LONV�� 3�-��� )OX[�� ,�$��� *UDQW�� $�'��� 7LVGDOO�� &�-�� ����� ,PSDFW� RI� IRRG�
DEXQGDQFH��GLHW�DQG�IRRG�TXDOLW\�RQ�WKH�EUHHGLQJ�RI�WKH�IUXLW�SLJHRQ��SDUHD�+HPLSKDJD�
QRYDHVHHODQGLDH�FKDWKDPHQVLV��RQ�&KDWKDP�,VODQG��1HZ�=HDODQG��,ELV�����±�����

3RZOHVODQG�� 5�*��� *UDQW�� $��� 'LONV�� 3��� %HOO��0�� ������ 6RPH� DVSHFWV� RI� WKH� HFRORJ\� DQG�
EUHHGLQJ� RI� SDUHD� RQ�6RXWKHUQ�&KDWKDP� ,VODQG�� -XO\� �����±�$SULO� ������ 6FLHQFH�	�
5HVHDUFK�6HULHV�����'HSDUWPHQW�RI�&RQVHUYDWLRQ��:HOOLQJWRQ���

3RZOHVODQG��5���*UDQW��$���'LONV��3���)OX[��,���%HOO��0��������6RPH�DVSHFWV�RI� WKH�HFRORJ\�
DQG�EUHHGLQJ�RI�SDUHD�RQ�VRXWKHUQ�&KDWKDP�,VODQG��-XO\������±�$SULO�������6FLHQFH�	�
5HVHDUFK�6HULHV�����'HSDUWPHQW�RI�&RQVHUYDWLRQ��:HOOLQJWRQ���

7D\ORU�� -�5�� ������ 7KH� LPSDFW� RI� KXPDQ� VHWWOHPHQW� RQ� WKH� NXNXSD� �+HPLSKDJD�
QRYDHVHHODQGLDH���06F�WKHVLV��8QLYHUVLW\�RI�$XFNODQG��$XFNODQG��

:DUEXUWRQ��%���.LQJVIRUG��6��-���/HZLWW��'�:���6SXUU��(�%��������3ODQW�VSHFLHV�SUHIHUHQFHV�
RI�ELUGV�LQ�ORZODQG�ULPX��'DFU\GLXP�FXSUHVVLQXP��IRUHVW�±�,PSOLFDWLRQV�IRU�VHOHFWLYH�
ORJJLQJ��1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\��������±�����

:HVW��&�-��������3RSXODWLRQ�HFRORJ\�RI�%HLOVFKPLHGLD� WDZD� DW�3XUHRUD� IRUHVW��3K'� WKHVLV��
8QLYHUVLW\�RI�$XFNODQG��$XFNODQG��

:ULJKW�� 6�'��� 1XJHQW�� *��� 3DUDWD�� +�*�� ������ &XVWRPDU\� PDQDJHPHQW� RI� LQGLJHQRXV�
VSHFLHV���$�0DRUL�SHUVSHFWLYH��1HZ�=HDODQG�-RXUQDO�RI�(FRORJ\�������±����

�
�
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$SSHQGL[��� /LVW�RI�VRXUFH�PDWHULDOV�WR�WDNH�DORQJ�WR�PHHWLQJV�
�
7R�OHDYH�EHKLQG�DIWHU�PHHWLQJ�
� &'�ZLWK�FRS\�RI�3RZHU3RLQW�SUHVHQWDWLRQ�
� 3DSHU�FRS\�RI�3RZHU3RLQW�SUHVHQWDWLRQ�
� $��SRVWHU�IURP�)RUHVW�DQG�%LUG�VKRZLQJ�FDXVHV�RI�GHFOLQH�RI�NHUHUX�LQ�ODVW������\HDUV�RU�
VR�

� +DOI�D�GR]HQ�EURFKXUHV�IURP�)RUHVW�DQG�%LUG�HPSKDVLVLQJ�WKH�SRVWHU�
� &RS\�RI� NXNXSD�NHUHUX� DFWLYLW\� SDFN�NHWH�PDKL�� LQ� HLWKHU�(QJOLVK� RU�0DRUL� RU� FRSLHV� RI�
ERWK��

� &RS\�RI� µ3OLJKW�RI� WKH�NHUHUX��6XSSRUWLQJ�PDWHULDO� IRU�DSSURDFKLQJ� LZL� UHJDUGLQJ�NHUHUX�
PDQDJHPHQW�¶�

� $��LQIRUPDWLRQ�OHDIOHWV�RXWOLQLQJ�SURMHFW�DQG�ZLWK�FRQWDFW�GHWDLOV�RQ��
R 0RWDWDX��1J WL�+LQH��/DQGFDUH�5HVHDUFK��'2&��
R %DQNV�3HQLQVXOD��1JDL�7DKX���'2&���/LQFROQ�8QLYHUVLW\��
R 3XUHRUD�DQG�:DLSDSD��'2&��
R :KDQJDQXL�DUHD��'2&��$J5HVHDUFK��
R :HQGHUKROP��:LOGOLIH�6HUYLFH��$XFNODQG�5HJLRQDO�&RXQFLO��$XFNODQG�8QLYHUVLW\��
R 7URXQVRQ��'2&��
R %RXQGDU\�6WUHDP��'2&��
R 0DXQJDWDXWDUL��&RPPXQWLW\�JURXS��:DLSD�'LVWULFW�&RXQFLO��0DRUL�DQG�QHLJKERXUV��
R %XVK\�3DUN��)RUHVW�DQG�%LUG��'2&��

�
� ,QIRUPDWLRQ�OHDIOHWV�RQ��

R  1JD�:KHQXD�5DKXL�
R  +RUL]RQV�

�
� &RS\�RI�ERRN�%XVK�YLWDOLW\���D�YLVXDO�DVVHVVPHQW�NLW��0DQDJLQJ�WKH�VHDVRQV�IRU�WKH�\HDUV��
�-DQVVHQ�������

�
2WKHU�UHVRXUFHV��
/DQGFDUH� 5HVHDUFK� 'LVFRYHU\� �� �-XQH�-XO\� ������� .XNXSD� DQG� NRKHNRKH� ERXQFH� EDFN� DW�
0RWDWDX��
�
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$SSHQGL[��� 6FLHQWLILF�QDPHV�RI�SODQW�VSHFLHV�SURYLGLQJ�IRRG�IRU�NHUHUX��
�

&ORYHU�� � � � � 7ULIROLXP�UHSHQV�
)LYH�ILQJHU� � � � � 3VHXGRSDQD[�DUERUHXV�
+LQDX� � � � � � (ODHRFDUSXV�GHQWDWXV�
.DKLNDWHD� � � � � 'DFU\FDUSXV�GDFU\GLRLGHV�
.DUDND�� � � � � &RU\QRFDUSXV�ODHYLJDWXV�
.RKHNRKH� � � � � '\VR[\OXP�VSHFWDELOH�
.RZKDL� � � � � 6RSKRUD�PLFURSK\OOD�
0DWDL� � � � � � 3UXPQRSLW\V�WD[LIROLD�
0LUR� � � � � � 3UXPQRSLW\V�IHUUXJLQHD�
1LNDX� � � � � � 5KRSDORVW\OLV�VDSLGD�
3DWH� � � � � � 6FKHIIOHUD�GLJLWDWD�
3LJHRQZRRG� � � � � +HG\FDU\D�DUERUHD�
3XULUL� � � � � � 9LWH[�OXFHQV�
7DUDLUH�� � � � � %HLOVFKPLHGLD�WDUDLUL�
7DZD� � � � � � %HLOVFKPLHGLD�WDZD�
7DZDSRX� � � � � 3RXWHULD�FRVWDWD�
:LOORZ� � � � � 6DOL[�VSS��
�
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$SSHQGL[��� 1HZVSDSHU� FOLSSLQJV�DUWLFOHV� RQ� NHUHUX� SRDFKLQJ� DQG� NHUHUX� VXFFHVV�
VWRULHV�
�
7DXPDUXQXL�SLJHRQV�WDUJHWHG�E\�SRDFKHUV�
�
1HZV�UHOHDVH�
��0DUFK������

'2&¶V�7DXPDUXQXL�)LHOG�&HQWUH�0DQDJHU��*UDKDP�%HOO��VD\V�NHUHUX�SRDFKHUV�DSSHDU�WR�EH�DW�
ZRUN�DQG�LI�FDXJKW�WKH\�ZLOO�EH�SURVHFXWHG��
�
+H�VD\V�VWDII�KDYH�IRXQG�GLVFDUGHG�NHUHUX�IHDWKHUV� WKURXJKRXW� WKH�0RWXWDUD�6FHQLF�5HVHUYH�
DERXW�ILYH�NLORPHWUHV�QRUWK�RI�7DXPDUXQXL��
�
³,W¶V� D� KXJH� UHVHUYH� DQG� RXU� JRDW� FXOOHUV� KDYH� IRXQG� IHDWKHUV� DOO� RYHU� WKH� SODFH�� 7KH�PLUR�
EHUULHV� DUH� ULSH�� DWWUDFWLQJ� WKH� NHUHUX�� 7KHVH� ELUGV� DUH� WRWDOO\� SURWHFWHG� DQG� DQ\RQH� FDXJKW�
LQWHUIHULQJ�ZLWK�WKHP�ZLOO�EH�FKDUJHG�´�
�
³.HUHUX�SOD\�D�PDMRU�UROH�LQ�WKH�UHJHQHUDWLRQ�RI�RXU�IRUHVWV��7KH\¶UH�HIIHFWLYH�VHHG�GLVSHUVHUV�
EHFDXVH� RI� WKHLU�PRELOLW\�� DQG� WKH�ZLGH� UDQJH� RI� IUXLW� WKH\� HDW�� .HUHUX� DUH� RQH� RI� WKH� IHZ�
UHPDLQLQJ� ELUGV� ELJ� HQRXJK� WR� VZDOORZ� WKH� ODUJHU� IUXLWV� VXFK� DV� NDUDND�� WDZD�� WDUDLUH�� DQG�
SXULUL�´�VDLG�0U�%HOO��
�
³:H�DUH�DOZD\V�YLJLODQW�IRU�NHUHUX�SRDFKHUV�DQG�DUH�DOVR�FRQVLGHULQJ�VXUYHLOODQFH�FDPHUDV�LQ�
VWUDWHJLF�ORFDWLRQV�WR�LGHQWLI\�RIIHQGHU�´�
�
0U�%HOO�VDLG�NHUHUX�DUH� WKUHDWHQHG�LQ�PDQ\�SODFHV�EHFDXVH�RI� LOOHJDO�KXQWLQJ��SUHGDWLRQ�DQG�
VWDUYDWLRQ��5DWV��VWRDWV��DQG�SRVVXPV�HDW�NHUHUX�HJJV�DQG�FKLFNV��ZKLOH�FRPSHWLWLRQ�IRU�IRRG�
�IUXLW��E\�SRVVXPV�DQG�UDWV�PD\�DOVR�UHGXFH�EUHHGLQJ�DWWHPSWV��
�
³.HUHUX�DUH�IDFLQJ�HQRXJK�SUREOHPV�VXUYLYLQJ�LQ�D�IRUHVW�ILOOHG�ZLWK�LQWURGXFHG�SHVWV��ZLWKRXW�
SRDFKLQJ� DGGLQJ� WR� LW��:LWKRXW� NHUHUX� WR� GLVSHUVH� LWV� VHHGV�� PDQ\� QDWLYH� WUHH� VSHFLHV� PD\�
GLVDSSHDU�IURP�RXU�IRUHVW�DOWRJHWKHU�´�KH�VDLG��
�
�
*UHHG\�SRDFKHUV�OHDYH�SLJHRQV�WR�URW�
:DQJDQXL�&KURQLFOH����-XO\������
�
'HSDUWPHQW�RI�&RQVHUYDWLRQ�VWDII�KDYH�FRQGHPQHG�WKH�VHQVHOHVV�VODXJKWHU�RI�VHYHUDO�QDWLYH�
ZRRG�SLJHRQV�ZKLFK�ZHUH�VKRW�DQG�OHIW�WR�URW�QHDU�7DXPDUXQXL�UHFHQWO\���
�
7DXPDUXQXL�'2&�VWDII�ZHUH�DOHUWHG�WR�WKH�SUHVHQFH�RI�SLJHRQ�SRDFKHUV�DIWHU�D�PHPEHU�RI�WKH�
SXEOLF�UHSRUWHG�ILQGLQJ�SLOHV�RI�NHUXUX�IHDWKHUV�DQG�WKH�URWWLQJ�FDUFDVVHV�RI�DW�OHDVW�WKUHH�DGXOW�
ELUGV�QHDU�7H�0DLUH��DERXW����NP�IURP�WKH�WRZQ��
�
.HUXUX�DUH�D�SURWHFWHG�VSHFLHV�DQG�FRQVLGHUHG�WR�EH�LQ�QDWLRQDO�GHFOLQH��
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'2&�ELRGLYHUVLW\�VSHFLDOLVW�-LP�&DPSEHOO�VDLG�SRDFKLQJ�RI�NHUXUX�ZDV�HVSHFLDOO\�SUHYDOHQW�
EHWZHHQ�0D\�DQG�-XO\��ZKHQ�QDWLYH�WUHHV�OLNH�PLUR�SURGXFHG�EHUULHV�WKDW�WKH�ELUGV�OLNH�WR�HDW���
³:KLOH�'2&� VWDII� DUH� EHLQJ� HVSHFLDOO\� YLJLODQW� RYHU� WKLV� SHULRG��ZH� DUH� DOVR� NHHQ� WR� KHDU�
IURP�ORFDO�ODQGRZQHUV��WRXULVWV�RU�WKH�SXEOLF�ZKR�PD\�VHH�SHRSOH�HQWHULQJ�UHVHUYHV�RU�EXVK�
DUHDV� ZLWK� D� ULIOH�� $Q\� LQIRUPDWLRQ� VXFK� DV� YHKLFOH� UHJLVWUDWLRQ� QXPEHUV� RU� SK\VLFDO�
GHVFULSWLRQV�WKDW�ZLOO�KHOS�XV�QDLO�WKH�SRDFKHUV�ZLOO�EH�JUDWHIXOO\�UHFHLYHG�´�KH�VDLG��
�
³:H�DUH�GLVJXVWHG�DW�WKH�VHQVHOHVV�NLOOLQJ�RI�WKHVH�SURWHFWHG�ELUGV��ZKLFK�DUH�IDFLQJ�HQRXJK�
SUREOHPV� ILJKWLQJ� IRU� VXUYLYDO� DJDLQVW� SHVWV� VXFK� DV� SRVVXPV�� VWRDWV� DQG� UDWV�� ZLWKRXW�
SRDFKLQJ�DGGLQJ�WR�LW�´�
�
0U� &DPSEHOO� VDLG� ORFDO� WDQJDWD� ZKHQXD�� ZKR�ZHUH� FRQVLGHUHG� NDLWLDNH� �JXDUGLDQV�� RI� WKH�
DUHD��ZHUH�DOVR�FRQFHUQHG�DERXW�WKH�SRDFKLQJ�DQG�ZRXOG�EH�VSHDNLQJ�WR�WKHLU�SHRSOH��
�
³,W¶V�XS�WR�DOO�RI�XV�DV�SURWHFWRUV�RI�WKH�NHUXUX�WR�GR�RXU�ELW�WR�KHOS�FDWFK�WKRVH�ZKR�WKUHDWHQ�
WKLV�WDRQJD�´�KH�VDLG��
�
$QDO\VLV� RI� WKH� GHDG� ELUGV� FRQILUPHG� WKH\� KDG�EHHQ� VKRW�ZLWK� D� ULIOH�� DQG�ZRXOG� SUREDEO\�
KDYH�IORZQ�VRPH�GLVWDQFH�WR�GLH�DIWHU�EHLQJ�ZRXQGHG�E\�WKH�SRDFKHUV��
�
:KLOH� LW� ZDV� LPSRVVLEOH� WR� NQRZ� KRZ� PDQ\� RWKHU� ELUGV� KDG� EHHQ� NLOOHG� DQG� WDNHQ�� 0U�
&DPSEHOO�VDLG�WKH�'HSDUWPHQW�ZHUH�IROORZLQJ�XS�RQ�D�QXPEHU�RI�OHDGV��
�
³7KDW�PHDQV�DQ\RQH�ZH�GR�FDWFK�ZLOO�EH�SURVHFXWHG�ZLWKRXW�KHVLWDWLRQ�´�
�
3HQDOWLHV� IRU� SRDFKLQJ� DQ� DEVROXWHO\� SURWHFWHG� VSHFLHV� FDQ� LQFOXGH� MDLO� WHUPV� RI� XS� WR� VL[�
PRQWKV�RU�D����������ILQH��3RDFKHUV�FDQ�DOVR�EH�ILQHG�XS�WR�������IRU�HDFK�ZLOGOLIH�KHDG�RU�
HJJ�IRXQG�LQ�WKHLU�SRVVHVVLRQ��
�
�
5HVWRULQJ�WKH�GDZQ�FKRUXV�WR�0DXQJDWDXWDUL�
�
KWWS���ZZZ�WHDZDPXWX�FR�Q]�QHZV������������PDXQJDWDXWDUL�VKWPO�
3HUPLVVLRQ�WR�SXEOLVK�DUWLFOH�IURP�-XOLH�0LOQH�

6WRU\�%\�-XOLH�0LOQH��
7KH�����PLOOLRQ�0DXQJDWDXWDUL�(FRORJLFDO�,VODQG�SURMHFW�LV�XQLTXH�LQ�ERWK�LWV�VFDOH�DQG�WKH�
IDFW�WKDW�LW�LV�WRWDOO\�FRPPXQLW\�GULYHQ��0DXQJDWDXWDUL�LV������KHFWDUHV�RI�ODUJHO\�LQWDFW�IRUHVW�
ZKLFK�LV�VXIILFLHQW�WR�VXSSRUW�YLDEOH�SRSXODWLRQV�RI�PDQ\�WKUHDWHQHG�VSHFLHV��3RVVXPV�GLG�QRW�
RFFXU� RQ� WKH� PRXQWDLQ� XQWLO� PXFK� ODWHU� WKDQ� LQ� RWKHU� SDUWV� RI� WKH� :DLNDWR�� 7KLV� PDNHV�
0DXQJDWDXWDUL�WKH�LGHDO�VHWWLQJ�IRU�D�SURMHFW�WR�UHVWRUH�WKH�GDZQ�FKRUXV���
,W� KDV� EHHQ� IODJJHG� DV� D� IXWXUH� LQWHUQDWLRQDO� HFRORJLFDO� SURMHFW� ZLQQHU� DQG� ZDV� UHFHQWO\�
GHVFULEHG� E\� WKH� &(2� RI� 7RXULVP� :DLNDWR� -RKQ� 5DVPXVVHQ�� DV� ³WKH� PRVW� LPSRUWDQW�
VXVWDLQDEOH�SURGXFW�IRU�1HZ�=HDODQG�WRXULVP�LQ����\HDUV´��
�
7KH�PLVVLRQ�VWDWHPHQW�RI� WKH�7UXVW�PDQDJLQJ� WKH�SURMHFW� LV�³WR� UHPRYH� IRU�HYHU� LQWURGXFHG�
PDPPDOLDQ� SHVWV� DQG� SUHGDWRUV� IURP� 0DXQJDWDXWDUL� DQG� UHVWRUH� WR� WKH� IRUHVW� D� KHDOWK\�
GLYHUVLW\�RI�LQGLJHQRXV�SODQWV��DQLPDOV�QRW�VHHQ�LQ�RXU�OLIHWLPH´��
�
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7KH�PRXQWDLQ�LV�DQ�H[WLQFW�YROFDQR�ORFDWHG�QHDU�WKH�:DLNDWR�5LYHU��MXVW�VRXWK�RI�&DPEULGJH�
DQG�EHWZHHQ�6+��DQG�6+���
�
7KH� SURMHFW� LQYROYHV� IHQFLQJ� WZR� ³FHOOV´� �UHIHUUHG� WR� DV� HQFORVXUHV�� RQ� HLWKHU� VLGH� RI� WKH�
PRXQWDLQ� DQG� RQFH� WKHVH� DUH� FRPSOHWH� WKH� HQWLUH� ����KD� DUHD� RI� EXVK�ZLOO� EH� ULQJHG�ZLWK�
��NP�RI�VWDWH�RI�WKH�DUW�SHVW�SURRI�IHQFH��
�
%RWK�WKH���KD�QRUWKHUQ�HQFORVXUH�DQG�WKH�VHFRQG���KD�HQFORVXUH�RQ�WKH�VRXWK�VLGH�DUH�QRZ�
FRPSOHWH�DQG�WKH�ZKROH�XSSHU�KDOI�RI�WKH�EXVK�FODG�PRXQWDLQ�LV�KRSHG�WR�EH�ULQJ�IHQFHG�E\�
-XO\�$XJXVW� ������ 7KH� SRLVRQ� GURS� LQ� WKH� WZR� HQFORVXUHV� KDV� EHJXQ� DQG� WKH� H[SHUWV� DUH�
FRQILGHQW�RI�SHQHWUDWLQJ�WKH�GHQVH�OHDI�OLWWHU�DQG�HOLPLQDWLQJ�WKH�YHU\�ODVW�PRXVH��
�
,W�LV�DQWLFLSDWHG�WKDW�WKH�UHLQWURGXFWLRQ�RI�VSHFLHV�ZLOO�EHJLQ�GXULQJ�������WKH�ILUVW�EHLQJ�WKH�
NLZL��,W�LV�SUHGLFWHG�WKDW�WKH�PRXQWDLQ�FRXOG�HDVLO\�DFFRPPRGDWH�RYHU������NLZL��
�
%HLQJ�VWUDWHJLFDOO\�ORFDWHG�EHWZHHQ�WKH�WZR�PDLQ�VWDWH�KLJKZD\V��YLVLWRU�QXPEHUV�KDYH�EHHQ�
HVWLPDWHG� DW� EHWZHHQ�������� WR���������SHU�\HDU�E\���������DQG� LW� LV� H[SHFWHG� WR�EH� VHOI��
VXIILFLHQW�E\�������
�
,Q�WKH�ORQJ�WHUP�WKH�PRXQWDLQ�LV�OLNHO\�WR�VSDZQ�D�QHZ�LQGXVWU\�LQFOXGLQJ�D�FDIp�DQG�SRVVLEO\�
VKRSV��
7KH�WUDFNV�DUH�RI�VXSHULRU�TXDOLW\�DQG�ZKHHOFKDLU�IULHQGO\�DQG�PDLQ�WUDFNV�ZLOO�EH�HTXLSSHG�
ZLWK�ORZ�OLJKWV�VR�WKDW�SHRSOH�FDQ�XQGHUWDNH�QLJKW�ZDONV��
�
7KH�WRWDO�HQFORVXUH�ZLOO�EH�ILWWHG�ZLWK�D�KLJKO\�VRSKLVWLFDWHG�PRQLWRULQJ�V\VWHP��
�
7KH�WRS�RI�WKH�IHQFH�ZLOO�LQFOXGH�DQ�HOHFWULF�ZLUH�DQG�VKRXOG�D�EUHDFK�RFFXU�DQ\ZKHUH�DORQJ�
WKH���NP���SHUKDSV�D�IDOOHQ�EUDQFK�RU�WUHH���LW�ZLOO�VKRUW�WKH�ZLUH�DQG�VHQG�D�VLJQDO�WKDW�WKH�
EUHDFK�KDV�RFFXUUHG� DQG�ZLOO� LGHQWLI\� H[DFWO\�ZKHUH� LW� LV��7KH� V\VWHP�ZLOO� EH�FRQQHFWHG� WR�
ERWK�FHOO�SKRQHV�DQG�ODQGOLQHV��7KH�H[WHULRU�RI�WKH�ULQJ�IHQFH�ZLOO�EH�SDWUROOHG�RQ�D�ZHHNO\�
EDVLV�WR�HQVXUH�WKH�VHFXULW\�RI�WKH�HQFORVXUH��
�
7R�GDWH������PLOOLRQ�KDV�EHHQ�UDLVHG��PRVW�RI�LW�FRPLQJ�IURP�7UXVWV��WKH�PRVW�JHQHURXV�EHLQJ�
6FRWWZRRG�ZLWK������PLOOLRQ�DQG�WKH�/LRQ�)RXQGDWLRQ�ZLWK����������DQG�VROLGO\�EHKLQG�LW�DUH�
0LJKW\�5LYHU�3RZHU�DQG�&DUWHU�+ROG�+DUYH\��(TXDOO\�VXSSRUWLYH�DUH�(QYLURQPHQW�:DLNDWR��
:DLSD� 'LVWULFW� &RXQFLO� DQG� '2&�� )XUWKHU� ORFDO� ERG\� DQG� FHQWUDO� JRYHUQPHQW� IXQGLQJ� LV�
FXUUHQWO\�EHLQJ�VRXJKW��
�
7KH�PDQ�EHKLQG� WKH� GUHDP�DQG� WKH� GULYLQJ� IRUFH� LQ� HQVXULQJ� LW� EHFDPH� D� UHDOLW\�� LV�'DYLG�
:DOODFH���
+H� DQG� KLV�ZLIH� -XOLHWWH� ERXJKW� WKHLU� SURSHUW\� DW�.DUDSLUR� �ULJKW� DFURVV� WKH�:DLNDWR�5LYHU�
IURP�0DXQJDWDXWDUL��DERXW����\HDUV�DJR�DQG�VHW�DERXW�SHVW�SURRILQJ�WKHLU���KD��7KURXJK�WULDO�
DQG�HUURU�DQG�ZLWK�WKH�KHOS�RI�D�EXQFK�RI�H[SHUWV�KH�ILQDOO\�SHUIHFWHG�ZKDW�LV�QRZ�SDWHQWHG�DV�
WKH�;FOXGHU�IHQFH��,W�LV�WZR�PHWUHV�KLJK�ZLWK�DQ�H[WHQGLQJ�FRZO�DORQJ�WKH�WRS�DQG�DERXW�����
PP�RI�QHWWLQJ�OD\V�IODW�RQ�WKH�JURXQG�RQ�WKH�RXWVLGH�RI�WKH�IHQFH�WR�GHIHDW�EXUURZLQJ�SHVWV��
*LDQW�ZHWD�DQG�NLZL�ZHUH� UHOHDVHG� DW� WKHLU� SURSHUW\��:DUUHQKHLS�� DERXW� WZR�\HDUV� DJR�DQG�
WKHVH�DUH�IORXULVKLQJ�DORQJ�ZLWK�D�UDQJH�RI�RWKHU�LQGLJHQRXV�VSHFLHV��
�
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7KH� WRXULVP� LPSOLFDWLRQV� IRU� 0DXQJDWDXWDUL� DV� VXFK� DQ� DFFHVVLEOH� ³PDLQODQG� LVODQG´� DUH�
KXJH�� ,W� ZLOO� SURYLGH� D� XQLTXH� DQG� DFFHVVLEOH� DVVHW� IRU� ERWK� ORFDO� UHVLGHQWV� DQG� RYHUVHDV�
YLVLWRUV�VHHNLQJ�DQ�DXWKHQWLF�HFR�H[SHULHQFH��
�
0DXQJDWDXWDUL�ZLOO�EH�RQH�RI�WKH�YHU\�IHZ�SODFHV�LQ�WKH�FRXQWU\�ZKHUH�YLVLWRUV�ZLOO�EH�DEOH�WR�
H[SHULHQFH�� ILUVW� KDQG�� 1HZ� =HDODQG� DV� LW� ZDV� EHIRUH� PDQ¶V� DUULYDO�� FRPSOHWH� ZLWK� GDZQ�
FKRUXV��
�
)RU�IXUWKHU�GHWDLOV�SOHDVH�ZULWH�WR�3�2��%R[�����&DPEULGJH�RU�HPDLO�PDLO#PDXQJDWUXVW�RUJ�RU�
SKRQH�������������)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�SURMHFW�ORJ�RQ�WR�ZZZ�PDXQJZDWUXVW�RUJ��
�
�

%D\HU�ERRVW�IRU�%XVK\�3DUN�
�
0RQGD\�����-XQH������������SP�
�
3UHVV�5HOHDVH��%D\HU�1=��3HUPLVVLRQ�WR�XVH�DUWLFOH�IURP�:LOOLDP�0DOSDVV��%D\HU�1=���
���-XQH�������KWWS���ZZZ�VFRRS�FR�Q]�PDVRQ�VWRULHV�6&�����6������KWP�
:DQJDQXL¶V�%XVK\�3DUN�IRUHVW�UHVHUYH�LV�ZHOO�DUPHG�WKLV�ZLQWHU�IRU�LWV�RQJRLQJ�EDWWOH�DJDLQVW�
UDWV�WKDQNV�WR�D�GRQDWLRQ�RI�5DFXPLQ��UDW�EDLW�E\�%D\HU�1HZ�=HDODQG���
7KH�SDUN��ZKLFK�LV�DGPLQLVWHUHG�E\�D�WUXVW��LV�RQH�RI�WKH�ILQHVW�UHPQDQWV�RI�ORZODQG�UDLQIRUHVW�
LQ�WKH�:DQJDQXL�DUHD���
7KH� WUXVW¶V�PDLQ� DLP� LV� WR� UHVWRUH� WKH� IRUHVW� DQG� UHLQWURGXFH� UDUH� ELUG� VSHFLHV� VXFK� DV� WKH�
VDGGOHEDFN�� NLZL� DQG� NRNDNR�� +RZHYHU�� WR� GR� WKLV� LW� PXVW� HOLPLQDWH� SHVWV� VXFK� DV� UDWV��
SRVVXPV��PXVWHOLGV��KHGJHKRJV�DQG�PDJSLHV���
%D\HU¶V�$QLPDO�+HDOWK�GLYLVLRQ�SURGXFW�PDQDJHU�'DYLG�%DUQHWW�VD\V�WKH�FRPSDQ\�KDV�D�ORQJ�
KLVWRU\�RI�VXSSRUWLQJ�HQYLURQPHQWDO�DQG�HFRORJLFDO�SURMHFWV�DURXQG�WKH�ZRUOG���
³:H� KDYH� EHHQ� VXSSO\LQJ�5DFXPLQ� WR�%XVK\�3DUN� IRU� WKUHH� \HDUV� QRZ� DQG� RYHU� WKDW� WLPH�
KDYH�KHOSHG�SURYLGH�WKH�EDVLV�IRU�DQ�HIIHFWLYH�UDW�FRQWURO�SURJUDPPH��025(«�³,W¶V�IDQWDVWLF�
WR� VHH�RQH�RI�RXU�SURGXFWV�QRW�RQO\�ZRUNLQJ�HIIHFWLYHO\�� EXW� DOVR�ZRUNLQJ� LQ� D�ZD\� WKDW� LV�
GLUHFWO\�DVVLVWLQJ�WKH�SURWHFWLRQ�RI�HQGDQJHUHG�ELUG�VSHFLHV�´��
%XVK\� 3DUN� 7UXVW� FKDLUPDQ�$OODQ�$QGHUVRQ� VD\V� %D\HU¶V� 5DFXPLQ� LV� XVHG� LQ� FRQMXQFWLRQ�
ZLWK�D�WUDSSLQJ�SURJUDPPH��ZKLFK�DOWKRXJK�HIIHFWLYH�KDV�WR�EH�NHSW�XS�FRQWLQXRXVO\���
³3UHGDWRU�DQG�SHVW�FRQWURO� LV�RQJRLQJ�±� LQ� IDFW�QHYHU�HQGLQJ� IRU�HYHQ� WKRXJK�SHVWV�PD\�EH�
UHPRYHG��RWKHUV�PRYH�LQ��,Q�VSLWH�RI�VHYHUDO�EDUULHU�ULQJV�DURXQG�WKH�UHVHUYH�VRPH�ZLOO�DOZD\V�
JHW�WKURXJK���
³7KDW¶V� ZK\� LW¶V� JUHDW� WR� KDYH� WKH� RQJRLQJ� VXSSRUW� RI� %D\HU� ±� ZLWKRXW� WKHLU� GRQDWLRQ� RI�
5DFXPLQ�LW�ZRXOG�EH�PXFK�PRUH�GLIILFXOW�IRU�XV�WR�FRQWURO�UDWV�´��
0U�$QGHUVRQ�VD\V�WKH�SDUN¶V�SUHGDWRU�FRQWURO�SURJUDPPH�KDV�EHHQ�ZRUNLQJ�ZHOO��7KH�1RUWK�
,VODQG�URELQ��WRXWRXZDL��KDV�VXFFHVVIXOO\�EHHQ�UHLQWURGXFHG�DQG�WKHUH�DUH�SODQV�WR�LQWURGXFH�
VDGGOHEDFNV��WLHNH��WKLV�\HDU�IROORZHG�E\�NLZL�QH[W�\HDU���
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7KH�WUXVW�LV�DOVR�IXQGUDLVLQJ�IRU�D�VHFXUH�SUHGDWRU�IHQFH�IRU�WKH�SDUN��ZKLFK�LW�KRSHV�WR�KDYH�
FRPSOHWHG� E\� WKH� DXWXPQ�RI� ������ ,W� WKHQ� LQWHQGV� WR� FRQVWUXFW� DQ� LQFXEDWLRQ� XQLW� IRU� NLZL�
HJJV���
³$ORQJ� ZLWK� RXU� RWKHU� SUHGDWRU� FRQWURO� PHDVXUHPHQWV�� 5DFXPLQ� KDV� SURYLGHG� XV� ZLWK� WKH�
VSULQJERDUG� IRU� WKH� QH[W� VWDJH��7KDW� LV� WKH� FRQVWUXFWLRQ� RI� D� IHQFH��ZKLFK�ZLOO� DOORZ�XV� WR�
FUHDWH�D� WRWDOO\�SUHGDWRU�IUHH�HQYLURQPHQW�DQG�WKXV�DQ�DUHD�VLJQLILFDQW� LQ�VSHFLHV�UHFRYHU\�´�
VD\V�0U�$QGHUVRQ���
$V�ZHOO� DV� VXSSRUWLQJ�%XVK\�3DUN��%D\HU�1HZ�=HDODQG� DOVR� VSRQVRUV� WKH�:KDQJDUHL�%LUG�
5HFRYHU\�&HQWUH�ZKHUH�LW�KDV�WKH�%D\HU�NLZL�LQFXEDWLRQ�XQLW���
025(«�$ERXW�5DFXPLQ���
5DFXPLQ�LV�D�XQLTXH�UDW�EDLW�VSHFLDOO\�GHVLJQHG�WR�DFKLHYH�IDVW��PRUH�HIIHFWLYH�UDW�DQG�PRXVH�
FRQWURO��,W�XVHV�D�ILUVW�JHQHUDWLRQ�DQWLFRDJXODQW�WKDW�FDXVHV�GHDWK�E\�LQWHUQDO�EOHHGLQJ��EXW�KDV�
ORZ�ULVN�RI�VHFRQGDU\�SRLVRQ�RI�QRQ�WDUJHW�DQLPDOV�VXFK�DV�GRJV���
1R�RWKHU�DQWLFRDJXODQW�EDLW�LV�IDVWHU�DW�NLOOLQJ�UDWV�DQG�PLFH��%HFDXVH�LW�LV�KLJKO\�SDODWDEOH�WR�
URGHQWV�XSWDNH�LV�IDVW�ZLWK�GHDWK�RFFXUULQJ�LQ�DV�OLWWOH�DV�WKUHH�GD\V���
,Q� FRPSDULVRQ�� EDLW�ZLWK� KLJK� WR[LFLW\� EXW� ORZ� DFFHSWDQFH�ZLOO� NLOO� VRPH� URGHQWV�� EXW�ZLOO�
OHDYH�HQRXJK�WR�EUHHG�DQG�FRQWLQXH�D�VWDEOH�SRSXODWLRQ���
(DFK�5DFXPLQ�EDLW�LV�LQGLYLGXDOO\�SDFNDJHG�LQ�D�VPDOO�VDFKHW�GHVLJQHG�WR�EH�XVHG�IXOO\�LQWDFW�
IRU�HDV\�KDQGOLQJ�DQG�VHFXULQJ���
$ERXW�%D\HU��
%D\HU� LV� DQ� LQWHUQDWLRQDO�� UHVHDUFK�EDVHG� JURXS�ZLWK�PDMRU� EXVLQHVVHV� LQ� KHDOWK� FDUH�� FURS�
VFLHQFH�DQG�KLJK�WHFK�PDWHULDOV��(PSOR\LQJ�VRPH���������SHRSOH�ZRUOGZLGH��DQG�DOPRVW�����
LQ� $XVWUDOLD�1HZ� =HDODQG�� WKH� %D\HU� *URXS� KDV� D� SRUWIROLR� RI� RYHU� ������� SURGXFWV� DQG�
RSHUDWLRQV� LQ� QHDUO\� DOO� FRXQWULHV� RI� WKH� JOREH�� :RUOGZLGH� RSHUDWLRQV� DUH� PDQDJHG� IURP�
*URXS�KHDGTXDUWHUV�LQ�/HYHUNXVHQ��*HUPDQ\���
%D\HU�KDV�KDG�D�SUHVHQFH�LQ�$XVWUDOLD�DQG�1HZ�=HDODQG�IRU�PRUH�WKDQ����\HDUV��DQG�KDV�PDGH�
D�VLJQLILFDQW�LQYHVWPHQW�LQ�ORFDO�UHVHDUFK�DQG�PDQXIDFWXULQJ��)RU�PRUH�LQIRUPDWLRQ�RQ�%D\HU�
YLVLW�ZZZ�ED\HU�FR�Q]��
�
�

1DWLRQDO�HGXFDWLRQ�SURJUDPPH�EDVHG�RQ�VRFLHW\
V�QDWXUH�UHVHUYH��
E\�<9211(�$,5(<��
)RUHVW�DQG�%LUG�0DJD]LQH�)HEUXDU\������
KWWS���ZZZ�IRUHVW�ELUG�RUJ�Q]�0DJD]LQHV���)HE�EXVK\�DVS�
3HUPLVVLRQ�WR�UHSURGXFH�DUWLFOH�IURP�)RUHVW�DQG�%LUG�+HDG�2IILFH�
+XQGUHGV� RI� 1HZ� =HDODQG� VFKRRO� VWXGHQWV� KDYH� WKLV� SDVW� \HDU� EHHQ� SDUW� RI� D� KDQGV�RQ��
/HDUQLQJ�([SHULHQFHV�2XWVLGH� WKH�&ODVVURRP� �/(27&��SURJUDPPH�� DW� WKH�6RFLHW\
V�%XVK\�
3DUN�)RUHVW�5HVHUYH�QHDU�:DQJDQXL��7KH�DLP�LV�WR�DVVLVW�VWXGHQWV�DW�DOO�SULPDU\��LQWHUPHGLDWH�
DQG�VHFRQGDU\�OHYHOV�WR�GHYHORS�
HQYLURQPHQWDO�DQG�VFLHQWLILF
�VNLOOV�DQG�DWWLWXGHV��
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,Q������� WKH� ILUVW�RI�D� WKUHH�\HDU�FRQWUDFW�ZLWK� WKH�0LQLVWU\�RI�(GXFDWLRQ�������SXSLOV�KDYH�
SDUWLFLSDWHG� LQ� WKH� RQH�GD\� /(27&� SURJUDPPH� ±� ��� FODVVHV� IURP� ��� VFKRROV�� $Q� HYHQ�
JUHDWHU�QXPEHU�LV�H[SHFWHG�LQ�������
�
7KH�SURJUDPPH�LV�QR�
GD\�MXQNHW
�±�HYHU\�VWXGHQW�ZKR�YLVLWV�LV�WHVWHG�RQ�WKHLU�NQRZOHGJH�RI�
WKH�KLVWRU\�DQG�IDWH�RI�1HZ�=HDODQG
V�IORUD�DQG�IDXQD��&RQVHUYDWLRQ�LV�SUHVHQWHG�DV�D�YLDEOH�
ZD\�WR�SUHVHUYH�RXU�IORUD�DQG�IDXQD�IRU�IXWXUH�JHQHUDWLRQV��
�
$Q�LQWHUSUHWDWLRQ�FHQWUH�GHWDLOV�WKH�SODQWV��ELUGV��LQVHFWV�DQG�RWKHU�DQLPDOV�WR�EH�IRXQG�LQ�WKLV�
XQLTXH�SLHFH�RI�UDLQ�IRUHVW�DQG�DGMRLQLQJ�ZHWODQG��$�QDWXUH�WUDLO�FRQWDLQV�LQIRUPDWLYH�SODTXHV��
�
$�WUDLQHG�VHFRQGDU\�VFKRRO�WHDFKHU�IURP�:DQJDQXL�&ROOHJH��7HUU\�2
&RQQRU��LV�IXQGHG�IRXU�
GD\V�D�ZHHN�E\�WKH�0LQLVWU\�RI�(GXFDWLRQ�WR�UXQ�WKH�SURJUDPPH��2Q�WKH�ILIWK�GD\��WKH�%XVK\�
3DUN�+RPHVWHDG�DQG�)RUHVW�7UXVW�HPSOR\V�KLP�RQ�SUHGDWRU�FRQWURO��PDQDJLQJ�WKH�SURSHUW\�DV�
LI�LW�ZHUH�D�
PDLQODQG�LVODQG
��
�
7UXVW� ERDUG�PHPEHU� 6WDQ� %XWFKHU� RI� /RZHU� +XWW� VD\V� WKLV� µIRUHVW� UDQJHU
� UROH� KDV� KHOSHG�
WRZDUG�µWKH�YLUWXDO�HOLPLQDWLRQ�RI�SUHGDWRUV��SRVVXP��VKLS�UDWV��PXVWHOLGV��FDWV�DQG�PDJSLHV��
IURP�%XVK\�3DUN�DQG��DV�D�FRQVHTXHQFH��LQ�$XJXVW�WKH�'HSDUWPHQW�RI�&RQVHUYDWLRQ�DOORZHG�
WKH�UHOHDVH�RI����1RUWK�,VODQG�URELQ�IURP�WKH�:DLPDULQR�)RUHVW��0RVW�DSSURSULDWHO\��WKH�ILUVW�
URELQ�UHOHDVHG�KDV�EHHQ�QDPHG�
6WDQ
��
�
$�GLVWLQJXLVKHG� OLIH�PHPEHU�RI� WKH�6RFLHW\�DQG�FKDLU�RI�/RZHU�+XWW�)RUHVW� DQG�%LUG��6WDQ�
%XWFKHU�ILUVW�VDZ�%XVK\�3DUN�LQ������DQG�ZDV�
FDSWXUHG�E\�WKH�SODFH
��+H�UDQ�D�FDPSDLJQ�WR�
KDYH�LW�SUHVHUYHG�DQG�VLQFH�������WKH�KRPHVWHDG�RI�%XVK\�3DUN�KDV�EHHQ�DGPLQLVWHUHG�E\�D�
GHGLFDWHG�7UXVW���
2ULJLQDOO\�%XVK\�3DUN�ZDV� WKH�KRPH�RI�*�)UDQN�0RRUH�ZKR�JLIWHG� WKH�EXVK� WR� WKH�5R\DO�
)RUHVW� DQG�%LUG� 3URWHFWLRQ� 6RFLHW\� LQ� ������ WKHQ� WKH� KRXVH� LQ� ������ EHOLHYLQJ� WKH� 6RFLHW\�
ZRXOG� EH� EHVW� DEOH� WR� HQVXUH� WKH� IXWXUH� SUHVHUYDWLRQ� RI� KLV� EHORYHG� EXVK��7KH�6RFLHW\� KDV�
UHWDLQHG� RZQHUVKLS� RI� WKH� DFWXDO� EXVK�� LWV� µFRUH� EXVLQHVV
�� DQG� WKH� KLVWRULFDOO\� UHJLVWHUHG�
(GZDUGLDQ� KRPHVWHDG� RQ� WKH� SURSHUW\� LV� QRZ� D� OLFHQVHG� UHVWDXUDQW� DQG� RIIHUV� FRPPHUFLDO�
DFFRPPRGDWLRQ��
�
%XVK\�3DUN�)RUHVW�5HVHUYH�
%XVK\�3DUN�)RUHVW�5HVHUYH� LV� DQ����KHFWDUH� ORZODQG� IRUHVW� UHPQDQW�QH[W� WR� WKH�5DQJLWDWDX�
(DVW�5RDG��HLJKW�NLORPHWUHV�IURP�.DL�,ZL�RQ�WKH�:DQJDQXL�WR�1HZ�3O\PRXWK�KLJKZD\��6+�
����
*D]HWWHG�3URWHFWHG�3ULYDWH�/DQG�LQ�������LW�LV�VXUURXQGHG�E\�IDUPV�HDFK�ZLWK�UHVLGXDO�DUHDV�
RI�GHJUDGHG�EXVK���
�
7KH�ODQGIRUP�LV�DQ�HURGHG�PDULQH�WHUUDFH�VXUIDFH�����±����PHWUHV�DERYH�PHDQ�VHD�OHYHO�DQG�
FRQVLVWV�RI�ULGJHV��KLOO�VORSHV��JXOO\�VLGHV��JXOO\�IORRUV��DOOXYLDO�IODWV�DQG�ZHWODQG��
�
7KH� IRUHVW� W\SH� LV� UHOLFW� SRGRFDUS�EURDGOHDI� ZLWK� UHJHQHUDWLQJ� WDZD� DQG� SXNDWHD� RQ� JXOO\�
VLGHV�DQG�IORRUV��5LPX��KLQDX�DQG�PLUR�DUH�IRXQG�WKURXJKRXW�RQ�ULGJHV�DQG�KLOOVORSHV��
��
1RUWKHUQ� UDWD� LV� IRXQG� WKURXJKRXW� WKH� IRUHVW�� LQFOXGLQJ� RQH� OLVWHG� QRWDEOH� WUHH� �5DWDQXL���
HVWLPDWHG�WR�EH�VRPHZKHUH�EHWZHHQ�����DQG������\HDUV�ROG��$W������PHWUHV�LQ�GLDPHWHU�������
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PHWUHV� LQ� JLUWK� DQG� VWDQGLQJ� ����� PHWUHV� KLJK�� LW� LV� WKH� ODUJHVW� NQRZQ� UDWD� WUHH� LQ� 1HZ�
=HDODQG���
�
7KHUH� LV� DOVR� DQ� DUHD� RI� PDQXND�� EUDFNHQ�� DQG� JUDVVODQG� ZKHUH� D� ZHWODQGV� SRQG� ZDV�
GHYHORSHG�LQ�������
�
�
'2&�ELUG�ZDWFKHUV�WR�JR�GRRU�WR�GRRU�
�

��
��6(37(0%(5������
�
'2&�%,5'�:$7&+(56�72�*2�'225�72�'225�
�
&RQVHUYDWLRQ�'HSDUWPHQW�ELUG�EXIIV�DUH�WR�JR�GRRU�WR�GRRU�LQ�7DUDQDNL�IURP�QH[W�ZHHN��6(37����LQ�D�
ELG�WR�ILQG�RXW�PRUH�DERXW�WZR�RI�RXU�PRVW�UHFRJQLVDEOH�QDWLYH�ELUGV��
�
%LUG� UHVHDUFKHUV�.LUVW\�0RUDQ� DQG�1LN� -RLFH�ZLOO� EH� NQRFNLQJ�RQ�GRRUV�RI� ODQGRZQHUV�ZLWKLQ� D� ��NP�
UDGLXV�RI�1HZ�3O\PRXWK�GXULQJ�WKH�QH[W�WKUHH�PRQWKV�WR�WU\�WR�ILQG�RXW�PRUH�DERXW�WKH�WXL�DQG�NHUHUX�
�QDWLYH�ZRRG�SLJHRQ���DV�SDUW�RI�D�WKUHH�\HDU�'2&�VWXG\��'HVSLWH�ERWK�ELUGV�EHLQJ�DPRQJ�1HZ�=HDODQG·V�
PRVW� LQVWDQWO\� UHFRJQL]DEOH� ELUG� VSHFLHV�� PXFK� LV� VWLOO� QRW� NQRZQ� DERXW� WKHLU� EHKDYLRXU� DQG� KDELWDW�
SUHIHUHQFHV��
�
0V�0RUDQ�VDLG�WKH�VXUYH\�]RQH�ZRXOG�VWUHWFK�IURP�8UHQXL�LQ�WKH�QRUWK��GRZQ�WR�2NDWR�DQG�3XQLKR�LQ�
WKH�VRXWK��DQG�DFURVV�WR�0LGKXUVW�DQG�7DUDWD�LQ�WKH�HDVW��
�
´$V�ZHOO�DV� WDONLQJ�WR�ODQGRZQHUV��ZH·UH�DOVR�NHHQ�WR�KHDU�IURP�WKH�SXEOLF� WR�KHOS�XV� OHDUQ�PRUH�DERXW�
WKHVH�ELUGV��:H�ZRXOG�ZHOFRPH�DQ\�UHSRUWV�RI�WXL�DQG�NHUHUX�QHVWLQJ�LQ�WKH�VXUYH\�DUHD�DQG�IURP�DQ\ERG\�
WKDW�SXWV�RXW�VXJDU�ZDWHU�IRU�WXL�µ�VKH�VDLG��
��
3URMHFW� OHDGHU�5DOSK�3RZOHVODQG�RI� �'2&·V�6FLHQFH�	�5HVHDUFK�8QLW�� VDLG�D�NH\�REMHFWLYH�RI� WKH�VWXG\�
ZDV� WR�GHWHUPLQH� WKH� VHDVRQDO�KDELWDWV�� IRRG�SUHIHUHQFHV�DQG�QHVWLQJ�VXFFHVV�RI� WXL� DQG�NHUHUX� LQ�ERWK�
XUEDQ�DQG�UXUDO�SDUWV�RI�7DUDQDNL��
�
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$QVZHUV�VRXJKW�LQFOXGHG�ZKHWKHU�WKH�ELUGV�IOHZ�ORQJ�GLVWDQFHV�WR�UHDFK�VHDVRQDO�IRRGV��RU�LI�WKH\�VWD\HG�
LQ�IDPLOLDU�SDWFKHV�RI�IRUHVW��6FLHQWLVWV�ZHUH�DOVR�NHHQ�WR� OHDUQ�PRUH�DERXW� WKHLU� IDYRXULWH� IRRGV��DQG� LI�
WKH\�WUDQVIHUUHG�ZHHG�VHHGV�LQWR�DUHDV�RI�QDWLYH�IRUHVW��
�
5HVHDUFKHUV�ZRXOG� DOVR� FDWFK� DQG� FRORXU�EDQG� VRPH� WXL� DQG�NHUHUX��ZKLOH� RWKHUV�ZRXOG�EH� ILWWHG�ZLWK�
UDGLR� WUDQVPLWWHUV�� 7KLV� ZRXOG� KHOS� WUDFN� WKH� ELUGV� DW� UHJXODU� LQWHUYDOV�� SDUWLFXODUO\� ZKHQ� QHVWLQJ�� 7KH�
WUDQVPLWWHU�LV�DWWDFKHG�E\�D�KDUQHVV��DQG�GRHV�QRW�KDUP�WKH�ELUGV��
�
'HSDUWPHQW�VFLHQWLVW�$VWULG�'LMNJUDDI�VDLG�WKH�VWXG\�ZRXOG�FRPSOHPHQW�D�VLPLODU�6RXWKODQG�VWXG\��ZKLFK�
ZRXOG�JLYH�'2&�D�JRRG�LQIRUPDWLRQ�EDVH�DERXW�WKH�VWDWXV�RI�WKH�ELUGV�DQG�SURYLGH�YDOXDEOH�LQIRUPDWLRQ�
DERXW�KRZ�EHVW�WR�ORRN�DIWHU�WKHP��
�
´,I�ZH�NQRZ�ZKHUH�WKH\�DUH�JRLQJ�WR�ILQG�IRRG��WKHQ�ZH�NQRZ�ZKDW�DUHDV�ZH�QHHG�WR�SURWHFW�WR�HQVXUH�
WKH\�VXUYLYH�µ�VKH�VDLG��
´3HRSOH�FDQ�DOVR�DWWUDFW�WXL�WR�WKHLU�JDUGHQV�E\�OHDYLQJ�ERZOV�RI�VXJDUHG�ZDWHU�RXW�²�DERXW���J�RI�VXJDU�
SHU����PO�RI�ZDWHU�D�JRRG�PL[��$Q\�5HSRUWV�RI�WXL�IHHGLQJ�DW�WKHVH�ERZOV��HVSHFLDOO\�FRORXU�EDQGHG�ELUGV��
ZLOO�JUHDWO\�DVVLVW�WKH�VWXG\��VKH�VDLG���
�
0HDQZKLOH��'2&� DQG�&URZQ�5HVHDUFK� ,QVWLWXWH�$J5HVHDUFK�ZLOO� FRPELQH� UHVRXUFHV� LQ�:DQJDQXL� WKLV�
ZHHN� WR� VXUYH\� WKH�QXPEHU�RI� WXL� DQG�NHUHUX� DORQJ� D� VHFWLRQ�RI� WKH�3DUDSDUD�+LJKZD\��%RWK� DJHQFLHV�
KRSH�WR�XVH�LQIRUPDWLRQ�IURP�WKH�VXUYH\�WR�PDNH�VXJJHVWLRQ�RQ�ZKDW�WUHHV�IDUPHUV�VKRXOG�SODQW�WR�DWWUDFW�
WKH�ELUGV��
�
(1'6�)RU�PRUH�LQIRUPDWLRQ�FRQWDFW�'HSDUWPHQW�RI�&RQVHUYDWLRQ�RQ��������������
�
�
�


