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$EVWUDFW�
�
0HODOHXFD�TXLQTXHQHUYLD��&DY���6�7��%ODNH�ZDV�LQWURGXFHG�LQWR�WKH�%LJ�&\SUHVV�DUHD�LQ�WKH�
PLG�����V��0HVNLPHQ���������7KURXJK�ZLQG�GLVSHUVLRQ�DQG�VSUHDG�E\�RII�URDG�YHKLFOHV��PH�
ODOHXFD�FRQWLQXHG�WR�JURZ�XQFKHFNHG�� �%\������� LQ�ZKDW� LV�QRZ�WKH���������DF�%LJ�&\SUHVV�
1DWLRQDO�3UHVHUYH��PHODOHXFD�FRYHUHG�RYHU��������DF�� � ,Q������� DQ�H[RWLF�SODQW� FRQWURO�SUR�
JUDP�ZDV� LQLWLDWHG�DQG� IRFXVHG�RQ�PHODOHXFD�� �7UDGLWLRQDOO\��1DWLRQDO�3DUN�6HUYLFH� �136��
FUHZV�ZRUNLQJ�VHDVRQDOO\�ZHUH�XVHG�H[FOXVLYHO\�WR�WUHDW�PHODOHXFD��6LQFH��������SULYDWH�FRQ�
WUDFWRUV�KDYH�EHHQ�XVHG� WR� WUHDW�DUHDV� WKDW�FRQWDLQ�PRGHUDWH� WR�GHQVH�PRQRFXOWXUHV�RI�PH�
ODOHXFD���2XWOLHUV��DUH�WUHDWHG�E\�JURXSV�RI�����SHUVRQV�FRQVLVWLQJ�RI�136�HPSOR\HHV�DQG�RU�
YROXQWHHUV�� �7KH� UHVXOW�KDV�EHHQ�DQ� LQFUHDVH� LQ� WUHDWPHQW�HIILFLHQF\� DQG� FRVW� HIIHFWLYHQHVV���
7R�GDWH��WKH�FRPELQHG�HIIRUWV�RI�136�FUHZV�DQG�SULYDWH�FRQWUDFWRUV�KDYH�UHVXOWHG�LQ�WKH�WUHDW�
PHQW�RI�RYHU����PLOOLRQ�PHODOHXFD�VWHPV�DW�D�FRVW�RI�DOPRVW�WKUHH�PLOOLRQ�GROODUV��� �)XQGLQJ�
FXUUHQWO\�H[LVWV�WR�FRPSOHWH�WKH�LQLWLDO�WUHDWPHQW�RI�DOO�PHODOHXFD�LQ�WKH�SUHVHUYH�LQ�WKH������
ILVFDO�\HDU��������
�
�
�
,QWURGXFWLRQ�
�
7KH�LQWHJULW\�RI�%LJ�&\SUHVV�1DWLRQDO�3UHVHUYH·V�QDWLYH� IORUD�DQG�IDXQD� LV� WKUHDW�
HQHG�E\� D� YDULHW\� RI� H[RWLF� SHVW� SODQWV� WKDW� KDYH� EHHQ� LQWURGXFHG� LQWR� VRXWKHUQ�
)ORULGD��SULPDULO\�IRU�KRUWLFXOWXUH���6HYHUDO�RI�WKHVH�SODQWV�KDYH�GHPRQVWUDWHG�WKH�
DELOLW\� WR� VSUHDG� LQWR� QDWXUDO� DUHDV�� GLVSODFLQJ� QDWLYH� SODQW� FRPPXQLWLHV� DQG� GLV�
UXSWLQJ�QDWXUDO�SURFHVVHV�VXFK�DV�ILUH�DQG�ZDWHU�IORZ���$�IHZ�VSHFLHV�KDYH�DOUHDG\�
UHSODFHG�QDWLYH�SODQW�FRPPXQLWLHV�LQ�WKH�SUHVHUYH�DQG�KDYH�FKDQJHG�WKH�ODQGVFDSH�
ERWK�YLVXDOO\� DQG� HFRORJLFDOO\��7KHVH� VSHFLHV� DUH�PHODOHXFD� �0HODOHXFD�TXLQTXHQHUYLD�
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�&DY��� 6�7�� %ODNH��� %UD]LOLDQ� SHSSHU� �6FKLQXV�WHUHELQWKLIROLXV�5DGGL��� $XVWUDOLDQ� SLQH�
�&DVXDULQD�VSS���� FRJRQ� JUDVV� �,PSHUDWD�F\OLQGULFD��/��� 3�� %HDXY���� &XEDQ� ODXUHO� ILJ�
�)LFXV� PLFURFDUSD�/�I���� -DYD� SOXP� �6\]\JLXP� FXPLQL� �/��� 6NHHOV��� DQG� DLU� SRWDWR�
�'LRVFRUHD�EXOELIHUD�/����7KH�PRVW�WURXEOHVRPH�RI�WKHVH�LV�PHODOHXFD���
�
0HODOHXFD��DQ�$XVWUDOLDQ�WUHH�VSHFLHV��ZDV�LQWURGXFHG�LQWR�VRXWKHUQ�)ORULGD�LQ�WKH�
HDUO\�����V�DV�DQ�RUQDPHQWDO�DQG�D�SRVVLEOH�VRXUFH�RI�OXPEHU���$Q�DJJUHVVLYH��LQ�
YDVLYH�SODQW��LW�KDV�VLQFH�VSUHDG�WKURXJKRXW�WKH�UHJLRQ��UHSODFLQJ�QDWLYH�SODQW�FRP�
PXQLWLHV� ZLWK� GHQVH� PRQRW\SLF� IRUHVWV� WKDW� SURYLGH� OLWWOH� YDOXH� WR� ZLOGOLIH�
�6FKRUWHPH\HU�HW�DO����������7KH�VSUHDG�RI�PHODOHXFD�FRQVWLWXWHV�RQH�RI�WKH�PRVW�
VHULRXV�WKUHDWV�WR�WKH�JUHDWHU�(YHUJODGHV�HFRV\VWHP��D�UHJLRQ�WKDW�LQFOXGHV�%LJ�&\�
SUHVV�1DWLRQDO�3UHVHUYH�DQG�(YHUJODGHV�1DWLRQDO�3DUN��7KD\HU��������
�
,Q�������YDU\LQJ�GHQVLWLHV�RI�PHODOHXFD�LQIHVWHG�DQ�HVWLPDWHG��������DF�RI�WKH�SUH�
VHUYH��*XQGHUVRQ���������7KH�SUHVHUYH�LQLWLDWHG�DQ�H[RWLF�SODQW�FRQWURO�SURJUDP�LQ�
������ �ZLWK�SULPDU\�HPSKDVLV�RQ�PHODOHXFD�� �%\�������V\VWHPDWLF� UHFRQQDLVVDQFH�
IOLJKWV�UHYHDOHG���������DF�RI�LQIHVWDWLRQV�ZLWKLQ�WKH�SUHVHUYH��)RU�WKH�SHULRG������
WR� ������1DWLRQDO� 3DUN� 6HUYLFH� �136��ZRUN� FUHZV� VSHQW� QHDUO\� DOO� RI� WKHLU� WLPH�
WUHDWLQJ�RXWO\LQJ�SRSXODWLRQV�RI�WKLV�VSHFLHV���7KH�JRDO�RI�WKLV�VWUDWHJ\�ZDV�WR�OLPLW�
WKH�IXUWKHU�VSUHDG�RI�PHODOHXFD�LQWR�XQLPSDFWHG�DUHDV�RI�WKH�SUHVHUYH����
�
�
0DQDJHPHQW�6WUDWHJ\�
�
5HVRXUFHV�PDQDJHPHQW� DW� WKH�SUHVHUYH� LV� SHUPDQHQWO\� FRPPLWWHG� WR� H[RWLF� SHVW�
SODQW�FRQWURO�� � �3XEOLF�/DZ���������ZKLFK�HVWDEOLVKHG� WKH�SUHVHUYH�� UHTXLUHV�´WKH�
SUHVHUYDWLRQ��FRQVHUYDWLRQ�DQG�SURWHFWLRQ�RI�WKH�QDWXUDO��VFHQLF��K\GURORJLF��IORUDO�
DQG�IDXQDO��DQG�UHFUHDWLRQDO�YDOXHV�RI�WKH�%LJ�&\SUHVV�:DWHUVKHG�����136�PDQDJH�
PHQW�SROLFLHV�PDQGDWH�WKH�FRQWURO�RI�H[RWLF�VSHFLHV�XS�WR�DQG�LQFOXGLQJ�WRWDO�HUDGL�
FDWLRQ�� ZKHQHYHU� VXFK� VSHFLHV� WKUHDWHQ� WKH� SURWHFWLRQ� RU� LQWHUSUHWDWLRQ� RI� UH�
VRXUFHV�EHLQJ�SUHVHUYHG���
�
2QH�RI�WKH�NH\V�WR�D�VXFFHVVIXO�H[RWLF�SODQW�FRQWURO�SURJUDP�LV�WKH�XVH�RI�DQ�LQWH�
JUDWHG�SHVW�PDQDJHPHQW� �,30��DSSURDFK�� �7KLV� DSSURDFK�XVHV� D� FRPELQDWLRQ�RI�
PHFKDQLFDO�� SK\VLFDO�� FKHPLFDO�� DQG�ELRORJLFDO� FRQWURO�PHWKRGV�ZKLOH�PLQLPL]LQJ��
LPSDFWV�WR�QRQ�WDUJHW�YHJHWDWLRQ�DQG�VRLOV����2WKHU�LPSRUWDQW�HOHPHQWV�RI�,30�LQ�
FOXGH�D�V\VWHPDWLF�DSSURDFK��ORQJ�WHUP�FRPPLWPHQW��DQG��FRQVLVWHQW�IROORZ�XS���
�
5HVRXUFH�PDQDJHUV� LQ� WKH�SUHVHUYH�KDYH�DGRSWHG�DQ� LQFUHPHQWDO� VWUDWHJ\� IRU� WKH�
FRQWURO� RI�PHODOHXFD�� ,Q� WKLV� VWUDWHJ\�� WKH� SUHVHUYH� LV� GLYLGHG� LQWR� ��� WUHDWPHQW�
XQLWV�DQG�PHODOHXFD�LV�LGHQWLILHG�DQG�HOLPLQDWHG�IURP�RQH�WUHDWPHQW�XQLW�DW�D�WLPH���
8QLWV�WKDW�SRVH�D�SRWHQWLDO�WKUHDW�WR�(YHUJODGHV�1DWLRQDO�3DUN�DQG�RWKHU�LPSRUWDQW�
UHVRXUFH�DUHDV�KDYH�UHFHLYHG�WKH�KLJKHVW�SULRULW\�� �2QFH� LQLWLDOO\�WUHDWHG��XQLWV�DUH�
PRQLWRUHG�DQG�UHWUHDWHG�RQ�D�WKUHH�\HDU�F\FOH���7KLV�DOORZV�VHHGOLQJV�DQ�RSSRUWX�
QLW\�WR�UHDFK�D�KHLJKW�WKDW�ZLOO�IDFLOLWDWH�GHWHFWLRQ�ZLWK�D�PLQLPDO�FKDQFH�RI�WKHVH�
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SODQWV�SURGXFLQJ�VHHG��
�
7KH�JRDO�RI�WKH�FRQWURO�SURJUDP�LV�WR�EULQJ�PHODOHXFD�WR�D�´PDLQWHQDQFHµ�OHYHO���$�
PDLQWHQDQFH�OHYHO�LV�FRQVLGHUHG�DFKLHYHG�ZKHQ�DOO�PDWXUH�PHODOHXFD�KDYH�EHHQ�FXW�
DQG�WUHDWHG�DQG�VHHGOLQJV�UHVXOWLQJ�IURP�SUHYLRXV�WUHDWPHQWV�DQG�VHHG�EDQNV�KDYH�
EHHQ�FRQWUROOHG�IRU�D�PLQLPXP�RI�ILYH�\HDUV��
�
�
0RQLWRULQJ��
�
6\VWHPDWLF� UHFRQQDLVVDQFH� IOLJKWV� DUH� XWLOL]HG� WR� GHWHFW� DQG� TXDQWLI\� PHODOHXFD�
SRSXODWLRQV��$SSUR[LPDWHO\�KDOI�RI�WKH�SUHVHUYH��RU� ILYH� WUHDWPHQW�XQLWV��DUH�VXU�
YH\HG�E\�WKLV�PHWKRG�HDFK�\HDU���)OLJKWV�DUH�FRQGXFWHG�IURP�'HFHPEHU�WR�0DUFK�
WR�FRLQFLGH�ZLWK�WKH�GHFLGXRXV�SHULRG�RI�WKH�F\SUHVV��IDFLOLWDWLQJ�WKH�LGHQWLILFDWLRQ�
RI� PHODOHXFD�� � )OLJKW� OLQHV� DUH� IORZQ� XVLQJ� D� 7ULPEOH� JOREDO� SRVLWLRQLQJ� V\VWHP�
�*36�� IRU� QDYLJDWLRQ� LQIRUPDWLRQ�� � 7ZR� REVHUYHUV� RQ� WKH� DLUFUDIW� VSRW� IRU�PH�
ODOHXFD�WDUJHWV�ZLWKLQ�D�KDOI�NLORPHWHU�RI�WKH�DLUFUDIW��´WDUJHWVµ�DUH�GHILQHG�DV�LVR�
ODWHG�LQGLYLGXDO�WUHHV��DUHDV�RI�VFDWWHUHG�WUHHV��DQG�GHQVH�VWDQGV����7KH�W\SH�DQG�SR�
VLWLRQ�RI�WKH�WDUJHW�LV�WKHQ�HQWHUHG�LQWR�WKH�*36�XQLW�DV�D�ZD\SRLQW��'DWD�FROOHFWHG�
IURP�WKH�IOLJKWV�DUH� WUDQVIHUUHG� WR�D�SHUVRQDO� FRPSXWHU�GDWDEDVH��SRVW�SURFHVVHG�
XVLQJ�7ULPEOH�VRIWZDUH��DQG�PDQLSXODWHG�XVLQJ�WKH�$UF9LHZ·V�JHRJUDSKLF�LQIRUPD�
WLRQ�V\VWHP��*,6������
�
�
&RQWURO�0HWKRGV�
�
6HHGOLQJV��SODQWV�XQGHU���P�LQ�KHLJKW��DUH�KDQG�SXOOHG�DQG�VWDFNHG�LQ�D�SLOH�WR�SUH�
YHQW�UHVSURXWLQJ���3ODQWV�WDOOHU�WKDQ���P�DUH�FXW�XVLQJ�D�PDFKHWH�RU�FKDLQ�VDZ�DQG�
WKH�FXW� VWXPSV� DSSOLHG�ZLWK�KHUELFLGH� �����$UVHQDO�RU�5RGHR��GLOXWHG� LQ�ZDWHU��
7UHDWHG�DUHDV�DUH�WKHQ�EXUQHG�DSSUR[LPDWHO\�WZR�PRQWKV�WR�RQH�\HDU�DIWHU�WKH�LQL�
WLDO� WUHDWPHQW� WR� UHGXFH�SRVW�WUHDWPHQW� VHHGOLQJ� HVWDEOLVKPHQW� �0\HUV� DQG�%HOOHV�
�������8QLYHUVDO�7UDQVYHUVH�0HUFDWRU� FRRUGLQDWHV� DUH� REWDLQHG� IRU� DOO� WUHDWPHQW�
VLWHV�XVLQJ�*36�UHFHLYHUV���
�
7KH�8�6��'HSDUWPHQW� RI� $JULFXOWXUH� KDV� UHOHDVHG� WKH� ILUVW� LQVHFW� LQ� D� SURSRVHG�
VXLWH�RI�ELRORJLFDO� FRQWUROV�� �7KH�PHODOHXFD� VQRXW� EHHWOH� �2[\RSV�YLWLRVD�� IHHGV�RQ�
WKH�GHOLFDWH�QHZ�OHDI�JURZWK�DW�WKH�HQG�RI�PHODOHXFD�VWHPV��,Q�VXIILFLHQW�QXPEHUV��
WKLV�EHHWOH� FRXOG� JUHDWO\� UHGXFH�PHODOHXFD� VHHG� SURGXFWLRQ��:KHQ� WKLV� UHGXFWLRQ�
RFFXUV�FDQQRW�EH�SUHGLFWHG�EHFDXVH�RI�YDU\LQJ�JHRORJLF��K\GURORJLF�DQG�FOLPDFWLF�
FRQGLWLRQV�WKDW�DIIHFW�EHHWOH�HVWDEOLVKPHQW���
���
�
3DUWQHUVKLSV�
�
,Q� ������%LJ�&\SUHVV�1DWLRQDO� 3UHVHUYH� DQG�0LDPL�'DGH�&RXQW\� HQWHUHG� LQWR� D�

3HUQDV�DQG�6Q\GHU�
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SDUWQHUVKLS� LQ�ZKLFK� WKH�SUHVHUYH�GHYHORSHG� DQG� LPSOHPHQWHG� D�PLWLJDWLRQ� SODQ��
VDWLVI\LQJ�WKH�SHUPLWWLQJ�UHTXLUHPHQWV�IRU�D�MRLQW�0LDPL�'DGH�&RXQW\�)ORULGD�'H�
SDUWPHQW� RI� &RUUHFWLRQV� MDLO� IDFLOLW\�� 7KH� PLWLJDWLRQ� SODQ� SURYLGHG� WKH� SUHVHUYH�
ZLWK� ��� ���� ���� IRU� WKH� WUHDWPHQW�� UHWUHDWPHQW�� PRQLWRULQJ�� DQG� HYDOXDWLRQ� RQ�����
�������DF�RI�WKH�SUHVHUYH��$�SULYDWH�FRQWUDFWRU�FRPSOHWHG�WKH�LQLWLDO�WUHDWPHQW�RI�
DOO�WKH�PHODOHXFD� LQ�WKH�SURMHFW�DUHD� LQ�)HEUXDU\������� �7KLV�SKDVH�RI�WKH�SURMHFW�
UHVXOWHG�LQ�WKH�WUHDWPHQW�RI�����������PHODOHXFD�VWHPV�DW�D�FRVW�RI�������������7KH�
VHFRQG� �UHWUHDWPHQW��SKDVH�RI� WKH�SURMHFW� FRPPHQFHG� LQ� HDUO\� ������ �5HVXOWV�RI�
WKH�PHODOHXFD�WUHDWPHQW�SURJUDP�IURP������WR�������LQFOXGLQJ�IXQGLQJ�OHYHOV��DUH�
VXPPDUL]HG�LQ�7DEOH����

7DEOH����6XPPDU\�RI�PHODOHXFD�WUHDWPHQW�DW�%LJ�&\SUHVV�1DWLRQDO�3UHVHUYH�������
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,Q�WKH������DQG������ILVFDO�\HDUV��D�PDWFK�RI�0LDPL�'DGH�&RXQW\�:HWODQG�7UXVW�
)XQG�PRQLHV�WR�WKH�SUHVHUYH
V�H[LVWLQJ�H[RWLF�SODQW�FRQWURO�EXGJHW�ZLOO�SURYLGH�IRU�
WKH� LQLWLDO� WUHDWPHQW�RI� DOO� NQRZQ�PHODOHXFD� UHPDLQLQJ� LQ� WKH�SUHVHUYH��$�SULYDWH�
FRQWUDFWRU�ZLOO�SHUIRUP�WKH�ZRUN�XQGHU�WKH�VXSHUYLVLRQ�RI�136�VWDII��7KH�SULYDWH�
FRQWUDFWRU�LV�FXUUHQWO\�XQGHU�D�´WLPH�DQG�PDWHULDOVµ�FRQWUDFW�ZLWK�WKH�SUHVHUYH�WR�
FRQWURO� H[RWLF� YHJHWDWLRQ�ZLWKLQ� WKH� ERXQGDULHV� RI� ERWK� WKH� SUHVHUYH� DQG� (YHU�
JODGHV�1DWLRQDO�3DUN���7KLV�FRQWUDFW�DOORZV�WKH�136�WR�LVVXH�LQGLYLGXDO�WDVN�RUGHUV�
IRU�ILYH�\HDUV��EDVH�\HDU��SOXV�IRXU�RSWLRQ�\HDUV��DV�IXQGV�EHFRPH�DYDLODEOH���
�
�
'LVFXVVLRQ�
�
7KH�SUHVHUYH·V�H[RWLF�SODQW�FRQWURO�SURJUDP�KDV�UHGXFHG�WKH�DHULDO�H[WHQW�RI�PH�
ODOHXFD�IURP���������DF�WR�DSSUR[LPDWHO\��������DF��WKURXJK�WKH�FXWWLQJ�DQG�WUHDW�
PHQW�RI�RYHU����PLOOLRQ�WUHHV���3ULYDWH�FRQWUDFWRUV�DUH�QRZ�XVHG�H[FOXVLYHO\�IRU�WKH�
WUHDWPHQW�RI�PRGHUDWH�WR�GHQVH�PHODOHXFD�LQIHVWDWLRQV��136�HPSOR\HHV�DQG�YROXQ�
WHHUV�FRQWLQXH�WR�WDUJHW�VSDUVH�PHODOHXFD�SRSXODWLRQV��7KLV�DSSURDFK�KDV�UHGXFHG�
WKH�FRVW�RI�PHODOHXFD�WUHDWPHQW�IURP����WR����FHQWV�SHU�VWHP��
�
7KH� UHPRYDO�RI�PHODOHXFD� IURP� WKH�SUHVHUYH·V� VHQVLWLYH�ZHWODQGV�ZLOO� SHUPLW� WKH�
UHHVWDEOLVKPHQW�RI�QDWLYH�SODQW�FRPPXQLWLHV�DQG�LQFUHDVH�SODQW�DQG�DQLPDO�GLYHU�
VLW\��)HGHUDOO\�OLVWHG� VSHFLHV� IRXQG� LQ� WKH� DUHD�ZKLFK�ZLOO� EHQHILW� IURP�PHODOHXFD�
UHPRYDO�LQFOXGH�WKH�UHG�FRFNDGHG�ZRRGSHFNHU��ZRRG�VWRUN��DQG��)ORULGD�SDQWKHU��
�
�
/LWHUDWXUH�&LWHG�
�
*XQGHUVRQ�� /�+�� � ������ � 6WDWXV�RI�([RWLF�:RRG\�6SHFLHV�LQ�%LJ�&\SUHVV�1DWLRQDO�3UHVHUYH���6RXWK� )ORULGD�

5HVHDUFK�&HQWHU�5HSRUW�6)5&���������+RPHVWHDG��)OD���(YHUJODGHV�1DWLRQDO�3DUN��
0HVNLPHQ�� *�)�� ������ $� VLOYLFDO� VWXG\� RI� WKH�0HODOHXFD�TXLQTXHQHUYLD�WUHH� LQ� VRXWK� )ORULGD�� 0DVWHU·V�

WKHVLV��8QLYHUVLW\�RI�)ORULGD��
0\HUV�� 5�/��� DQG� +�$�� %HOOHV�� ������ � 6WXGLHV�WR�'HYHORS�0HODOHXFD�&RQWURO�7DFWLFV�8VLQJ�)LUH�DQG�+HUELFLGH���

1RQ�JDPH�:LOGOLIH� 3URJUDP� 3URMHFW� 5HSRUW�� 7DOODKDVVHH�� )ORULGD� *DPH� DQG� )UHVKZDWHU�
)LVK�&RPPLVVLRQ��

6FKRUWHP\HU��-�/���5�(��-RKQVRQ��DQG�-�'��:HVW����������$�SUHOLPLQDU\�UHSRUW�RI�ZLOGOLIH�RFFXUUHQFH�LQ�
PHODOHXFD� KHDGV� LQ� WKH� (YHUJODGHV�:LOGOLIH� 0DQDJHPHQW� $UHD���,Q� 5�.�� *HLJHU� �FRPS����
3URFHHGLQJV�RI�WKH�0HODOHXFD�6\PSRVLXP��7DOODKDVVHH��)ORULGD�'LYLVLRQ�RI�)RUHVWU\��

7KD\HU��'���HG����������0HODOHXFD�0DQDJHPHQW�3ODQ�IRU�6RXWK�)ORULGD���([RWLF�3HVW�3ODQW�&RXQFLO��)OD��
�
�
�
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