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.52(61$�.$1*�
5R\DO�8QLYHUVLW\�RI�$JULFXOWXUH��3KQRP�3HQK��&DPERGLD�

6(1*�6821�
5R\DO�8QLYHUVLW\�RI�$JULFXOWXUH��3KQRP�3HQK��&DPERGLD�

%811(7+�%(1*�
5R\DO�8QLYHUVLW\�RI�$JULFXOWXUH��3KQRP�3HQK��&DPERGLD�

5HFHLYHG����'HFHPEHU������ $FFHSWHG����-DQXDU\������

$EVWUDFW�7KH�6WXQJ�&KLQLW�,UULJDWLRQ�DQG�5XUDO�,QIUDVWUXFWXUH�3URMHFW��6&,5,3��DLPHG�WR�
LPSURYH�OLYLQJ�VWDQGDUG�RI�WKH�ORFDO�IDUPHUV�WKURXJK�LQFUHDVLQJ�WKH�VL]H�RI�IDUPODQGV�DQG�
DW�OHDVW���WLPHV�SHU�\HDU�LQ�ULFH�IDUPLQJ��+RZHYHU��WKH�WRWDO�WDUJHWHG�DUHD�RI�������KD�LQ�WKH�
ZHW� VHDVRQ� DQG� ���� LQ� WKH� GU\� VHDVRQ� UHDFKHG� RQO\� �����KD� DQG� ������� UHVSHFWLYHO\�
�PRVWO\�YHJHWDWLRQ��DQG�WKH�\LHOG�ZDV�VWLOO�ORZ��7KH�):8&�ZDV�HVWDEOLVKHG��EXW�WKH�SURMHFW�
ZDV�VWLOO�D�SUREOHP�IRU�WKH�IDUPHUV��7KH�VWXG\�DLPHG�WR��DVVHVV�WKH�SURFHVV�RI�WKH�):8&¶V�
IRUPDWLRQ�DQG�LWV�UROHV�DQG�UHVSRQVLELOLWLHV�LQ�SURYLGLQJ�VHUYLFHV�WR�LWV�PHPEHUV��DVVHVV�WKH�
IXQFWLRQLQJ� RI� WKH� ):8&� DQG� LWV� SHUIRUPDQFH� FRPSDUHG� ZLWK� WKH� GHILQHG� UROHV� DQG�
UHVSRQVLELOLWLHV��DQG�DQDO\VH�FRQVWUDLQWV�DQG�SRWHQWLDOV�RI�):8&�HQFRXUDJHG�SDUWLFLSDWLRQ�
IURP� LWV� PHPEHUV��7KH� UHVHDUFKHUV� VHOHFWHG� ��� GLIIHUHQW� YLOODJHV� IURP� �� FRPPXQHV�
LQFOXGLQJ�����KRXVHKROGV�RI�PHPEHUV�DQG����KRXVHKROGV�RI�QRQ�PHPEHUV����SHUVRQV�IURP�
):8&�� ��� YLOODJH� KHDGV� DQG� �:8*� LQ� HDFK� YLOODJH�� DQG� �� UHSUHVHQWDWLYH� IURP� HDFK�
3'R$��&('$&��$)'��*5(7�DQG�3'2:5$0�WR�EH�LQWHUYLHZHG��7KH�UHVXOWV�VKRZHG�WKDW�
WKH�SURMHFW�ZDV�GHVLJQHG�ZLWK�LQVXIILFLHQW�VWXG\�RI�WKH�ORFDWLRQ���7KHUH�ZDV�WRR�GHHS�RI�D�
GUDLQ��WRR�VPDOO�RI�D�ZDWHUFRXUVH�RI�WHUWLDU\�DQG�TXDWHUQDU\�FDQDOV��XQHTXDO�ODQG�XQLIRUPLW\�
DQG�SRRU�TXDOLW\�RI�VRLO��EDVDOW��\RXQJ�DQG�ROG�DOOXYLXP���7KH�IRUPDWLRQ�RI�WKH�):8&�DQG�
LWV�UHJXODWLRQ�GLG�QRW�LQYROYH�SDUWLFLSDWLRQ�IURP�DOO�LWV�PHPEHUV��0RUHRYHU��RQO\��������
RI� WKH� UHJXODWLRQV� ZHUH� LPSOHPHQWHG� DQG� WKHVH� IRFXVHG� D� ORW� RQ� ILVKLQJ� DFWLYLWLHV��
PDQDJHPHQW�RI�FDWWOH�DQG�EXIIDORHV��DQG� WKH�XVH�RI� URDGV�DQG�R[�FDUW� WUDFNV��EXW� OHVV�RQ�
PDQDJHPHQW�� ZDWHU� GLVWULEXWLRQ�� LUULJDWLRQ� DQG� FDQDO� SURWHFWLRQ�� 7KH� SDUWLFLSDWLRQ� IURP�
IDUPHUV� ZDV� SRRU� IRU� WKH� VPDOO� SORWV� RI� ODQG� WKH\� RZQHG�� WUDGLWLRQDO� KDELW� RI� ULFH� ILHOG�
SURWHFWLRQ��PXOWLSOH� MREV�� SRRU� FRPPLWPHQW� DQG� FRRSHUDWLRQ� DPRQJVW� IDUPHUV� LQ� V\VWHP�
SURWHFWLRQ��,Q�DGGLWLRQ��SHVW�ERRNOHWV�FDXVHG�SUREOHPV��7KH�SUREOHP�UHVXOWHG�IURP�LQWHUQDO�
IDFWRUV�� SRRU� SURMHFW� GHVLJQ�� SRRU� ):8&¶V� LPSOHPHQWDWLRQ�� SRRU� SDUWLFLSDWLRQ� IURP�
IDUPHUV�DQG�H[WHUQDO�IDFWRUV��SHVW�ERRNOHWV�DQG�SRRU�VRLO�FRQGLWLRQV��

.H\ZRUGV�IDUPHU�ZDWHU�XVHU�FRPPLWWHH��SDUWLFLSDWRU\��FRRSHUDWLRQ�

,1752'8&7,21�

7KH� LUULJDWLRQ� VFKHPH� SOD\V� D� YHU\� VLJQLILFDQW� UROH� LQ� LUULJDWLQJ� WKH� ILHOGV�� ,W� KDV� EHHQ� D� SXEOLF�
SROLF\�LVVXHV�DQG�GHYHORSPHQW�GLVFRXUVHV�LQ�&DPERGLD�IRU�ORQJ�WLPH��0DQ\�LUULJDWLRQ�VFKHPHV�LQ�
&DPERGLD�ZHUH�FRQVWUXFWHG�GXULQJ�WKH�3RO�3RW�UHJLPH��+RZHYHU��PRVW�RI�WKHP�ZHUH�GHWHULRUDWHG�
DIWHU�WKH�UHJLPH�ZDV�FROODSVHG��7U\���������7KH�LPSRUWDQFH�RI�WKH�VFKHPH�LV�WR�HOLPLQDWH�SRYHUW\�
WKURXJK� LQFUHDVLQJ� SURGXFWLRQ�� WKH� DJULFXOWXUDO� VHFWRU�ZDV� WDUJHWHG� E\� WKH�5R\DO�*RYHUQPHQW� RI�

ᶃᶐᶂ

5HVHDUFK�DUWLFOH�
�
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&DPERGLD��5*&�� WR�DFFHOHUDWH� WKH�GHYHORSPHQW�RI�WKH� LUULJDWLRQ�SURMHFW�� µ'HYHORSPHQW�RI�:DWHU�
5HVRXUFHV�0DQDJHPHQW�DQG�,UULJDWLRQ�,QIUDVWUXFWXUH�DUH�WR�,QFUHDVH�RI�$JULFXOWXUDO�3URGXFWLYLW\¶��
0RUHRYHU��02:5$0�UHPDUNDEO\�IRFXVHG�RQ�DJULFXOWXUDO�VHFWRU��RQH�RI�WKH�IRXU�SULRULW\�VHFWRUV�LQ�
WHUP�RI�DVVXUDQFH�RI�IRRG�VHFXULW\�DQG�LPSURYLQJ�OLYLQJ�VWDQGDUG��3KLOLSSH�	�6HEDVWLHQ���������

2QH� RI� WKH�PRVW� ELJJHVW� LUULJDWLRQ� VFKHPHV� LV� WKH�6WXQJ�&KLQLW�� WKH� ILIWK� ODUJHVW� VFKHPHV� LQ�
&DPERGLD�� IHOW� LQWR� D� VWDWH� RI� GLVUHSDLU� LQ� WKH� ODWH� HLJKWLHV� DQG� LW�ZDV� QRW�ZHOO� RSHUDWHG� �)$&7��
�������8S�WR�������WKH�SUHOLPLQDU\�DVVHVVPHQW�ZDV�FRQVLGHUHG�RQ�WKH�SRVVLELOLW\�RI�UHKDELOLWDWLRQ��
,Q�������WKH�5*&�SURSRVHG�WR�$VLDQ�'HYHORSPHQW�%DQN��$'%��DQG�$JHQFLHV�)UDQFH�'HYHORSPHQW�
�$)'��WR�VXSSRUW�WKH�H[LVWLQJ�LQIUDVWUXFWXUH�LQ�RUGHU�WR�SURYLGH�VXSSOHPHQWDU\�LUULJDWLRQ�DQG�UHDFK���
WKH�WDUJHW�RI�������KD�LQ�WKH�ZHW�VHDVRQ�DQG�����LQ�WKH�GU\�VHDVRQ��3KLOLSSH�	�6HEDVWLHQ����������

7KH�PDMRU�GLIIHUHQFH�LQ�6&,5,3�ZDV�WKDW�WKH�RXWSXW�FRXOG�QRW�UHDFK�WR�������KD�DQG�PRVW�RI�
WKH�IDUPHUV�SUDFWLFHG�IDUPLQJ�RQO\�RQH�WLPH�D�\HDU�GXULQJ�WKH�ZHW�VHDVRQ��$'%���������0RUHRYHU��
WKH�WKHRU\�ZDV�ZHOO�DSSOLHG�LQ�WKH�ZHW�VHDVRQ��0D\�WR�'HFHPEHU��YDU\LQJ�EHWZHHQ���WR���PRQWKV�
DQG�OHVV�LQ�WKH�GU\�VHDVRQ�PRVWO\�YHJHWDWLRQ��7KH�SURGXFWLYLW\�ZDV�YHU\�ORZ��$'%����������

7KH� VWXG\�SURSRVHG� WR� ILQG�RXW�ZKDW�ZDV� WKH� LVVXH� WDNHQ�SODFH�EHWZHHQ� WKH�):8&�DQG� WKH�
)DUPHUV� DQG� H[SODLQHG� WKH� SURFHVV� RI� ):8&¶V� IRUPDWLRQ� DQG� LWV� UROHV� DQG� UHVSRQVLELOLWLHV� LQ�
SURYLGLQJ�VHUYLFHV�WR�LWV�PHPEHUV�� WKH�IXQFWLRQLQJ�RI�):8&�DQG�LWV�SHUIRUPDQFH�FRPSDUHG�ZLWK�
WKH�GHILQHG�5	5��DQG�WKH�FRQVWUDLQWV�DQG�SRWHQWLDOV�RI�):8&�WR�HQFRXUDJH�SDUWLFLSDWLRQ�IURP�LWV�
PHPEHUV��

0(7+2'2/2*<�

7KH�VWXG\�ZDV�FRQGXFWHG�LQ���FRPPXQHV��.DPSRQJ�7KDU��%HRQJ�/YHD��DQG�3UDVDW��6DQWXN�'LVWULFW��
.DPSRQJ� 7KRP� 3URYLQFH� DUH� WKH� FRPPDQG� DUHDV� RI� WKH� 6&,5,3� DQG� LW� FRYHUHG� ��� YLOODJHV��
LQFOXGLQJ�%DQWHD\�<XPUHDFK�YLOODJH�WKDW�SDUWLFLSDWHG�DIWHU�WKH�SURMHFW�ZDV�FRPSOHWHO\�ILQLVKHG�LQ�
�������

7KH�VHOHFWLRQ�ZDV�LQFOXGLQJ�����KRXVHKROGV�RI�PHPEHUV�DQG����KRXVHKROGV�RI�QRQ�PHPEHUV��
��SHUVRQV�IURP�):8&�����YLOODJH�KHDGV�DQG���:DWHU�8VHU�*URXSV��:8*��LQ�HDFK�YLOODJH��DQG���
UHSUHVHQWDWLYH�IURP�HDFK�3'R$��&('$&��$)'��*5(7�DQG�3'2:5$0�ZDV�LQWHUYLHZHG��
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)LJ����0DS�RI�UHVHDUFK�]RQH��$'%��������

5(68/7�$1'�',6&866,21�

7KH�SURMHFW�ZDV�LPSOHPHQWHG�LQ������������7KH�WDUJHW�DUHD�GHFUHDVHG�E\�RYHU�KDOI��IURP�������KD�
WR�������KD��GXH�WR�WKH�FKDQJH�RI�VFRSH�FDXVHG�E\�LQVXIILFLHQW�VWXG\��RYHU�ORZHU�HVWLPDWLRQ�RQ�WKH�
SURMHFW� FRVW� IURP� ���� PLOOLRQ� WR� ������ PLOOLRQ�� LPSURSHU� GHVLJQLQJ� DQG� FRQVWUXFWLQJ� RI�



,-(5'�±�,QWHUQDWLRQDO�-RXUQDO�RI�(QYLURQPHQWDO�DQG�5XUDO�'HYHORSPHQW������������

��,6(5'�
���

LQIUDVWUXFWXUHV� �$'%�� �������+RZHYHU�� WKH� SURMHFW�ZDV� VWLOO� UXQQLQJ� LQ� SURYLGLQJ� VHUYLFHV� WR� WKH�
IDUPHUV��

)LUVW��WKH�PHHWLQJ�ZDV�KHOG�ZLWKLQ�VWDNHKROGHUV�RQ�WKH�SURMHFW�REMHFWLYHV�DQG�EHQHILWV�WKHQ�WKH�
UHVXOWV�ZHUH�GLVVHPLQDWHG�WR�WKH�ORFDO�IDUPHUV��6HFRQG��WKH�WUDLQLQJ�ZDV�KHOG�RQ�WKH�IXQFWLRQV��UROHV�
DQG� UHVSRQVLELOLWLHV�� RUJDQL]DWLRQ�� UXOHV� DQG� UHJXODWLRQV� RI� WKH� ):8&� DV�ZHOO� DV� WKH�ZRUN� SODQ��
$IWHU�WKDW��WKH�HOHFWLRQ�RI�WKH�):8&�DQG�:8*V�ZDV�DWWHQGHG�E\�WKH�ORFDO�IDUPHUV�DURXQG��������
LQ�HDFK�HOHFWLRQ��7KH�ODVW�HOHFWLRQ�ZDV�KHOG�RQ�1RYHPEHU�����������7KHQ�WKH�):8&�SODQQLQJ�ZDV�
SUHSDUHG�DQG�SURFHHGHG��7KH�LUULJDWLRQ�ZDV�SODQQHG�WR�VWDUW� LQ�$XJXVW�������KRZHYHU��GXH�WR�WKH�
FKDQJH�RI�VFRSH�LW�ZDV�SRVWSRQHG�XQWLO�-XO\�������7R�PLQLPL]H�WKH�LPSDFW�RI�GHOD\V��WKH�EORFN�SLORW�
RI���KD�E\�SXPSLQJ�ZDV�LPSOHPHQWHG��1H[W��WKH\�SURSRVHG�VWXG\�WRXUV�WR�6LHP�5HDS�SURYLQFH�OHG�
E\�*5(7�DQG�&('$&�LQ�������WKHQ�WR�.DPSLQJ�3XR\��3UH\�1XE�DQG�2�7UHQJ�WR�JDLQ�H[SHULHQFHV�
DV�ZHOO�DV�WR�OHDUQ�WKH�ZD\�WR�PDQDJH�WKH�VFKHPH�IURP�WKRVH�ORFDWLRQV��

�
7DEOH���):8&¶�IRUPDWLRQ�DQG�VXSHUYLVLRQ�PLOHVWRQHV�
0LOHVWRQH�QR�� �� ��� ��� ��� ��� ���

287387�
6&+('8/(�

3URMHFW�DQG�
):8&�FRQFHSW�
2ULHQWDWLRQ�

):8&�
(OHFWLRQ�

):8&�
3ODQQLQJ�

):8&�
0DQDJHPHQW�

):8&�
6WXG\�
7RXU�

6XSHUYLVLRQ�
'XULQJ�'HIHFW�

/LDELOLW\�
�

7KH�OLDELOLW\�RI�WKH�ZKROH�V\VWHP�ZDV�VXSHUYLVHG�E\�WKH�):8&�LQ�6HSWHPEHU�������EXW�LW�VWLOO�
QHHGHG�WR�EH�VXSSRUWHG�IURP�&('$&�DQG�*5(7�DV�ZHOO�DV�WR�NHHS�LPSURYLQJ�WKH�ZRUN�SURFHHGLQJ�
IRU�WKH�SRRU�PDQDJHPHQW�RI�WKH�):8&�WR�WKH�ZKROH�V\VWHP��

):8&�UROHV��UHVSRQVLELOLWLHV�DQG�PHHWLQJV�

7KH�):8&�KDG�EHHQ�OHG�E\�WKH���FRPPLWWHHV��7KH�FKDLUPDQ�ZDV�LQ�FKDUJH�RI�JHQHUDO�VXSHUYLVLRQ��
ILUVW�YLFH�FKDLUPDQ�ZDV�LQ�FKDUJH�RI�PDLQWHQDQFH�DQG�UHSDLULQJ�SODQ��VHFRQG�YLFH�FKDLUPDQ�ZDV�LQ�
FKDUJH�RI�ZDWHU�VXSSO\�GLVWULEXWLRQ��WKH�WUHDVXUHUV�ZHUH�LQ�FKDUJH�RI�ILQDQFH�ZKLOH�DOO�:8*V�DQG�
PHPEHUV� ZHUH� LQ� FKDUJH� RI� UHSRUW� IDUPHUV¶� GHPDQG�� 7KH� H[HFXWLYH� GLUHFWRU� ZDV� LQ� FKDUJH� RI�
JHQHUDO�PDQDJHPHQW�DQG�DGPLQLVWUDWLRQ�DIIDLU��
�
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)LJ����):8&CV�VWUXFWXUH��3KLOLSSH�	�6HEDVWLHQ��������
�

7KHUH�ZHUH� WZR� NLQGV� RI�PHHWLQJ�� WKH� JHQHUDO� DVVHPEO\�PHHWLQJ� KHOG� RQFH� D� \HDU� EHWZHHQ�
):8&��:8*V�DQG�EORFN�UDQJHUV��*HQHUDO�PHHWLQJ�LV�EHLQJ�KHOG�WZR�WLPHV�D�\HDU��LQ�WKH�HDUO\�DQG�
WKH�HQG�RI�WKH�ZHW�VHDVRQ��LQFOXGLQJ�ZLWK�WKH�ORFDO�IDUPHUV�KRZHYHU�RQO\�PHPEHUV�FRXOG�MRLQ�WR�WKH�
PHHWLQJV��
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6\VWHP�SURWHFWLRQ��LUULJDWLRQ�VHUYLFH�IHH��,6)��DQG�ZDWHU�VXSSO\�

7KH�):8&�WRRN�FRQWURO�RI�WKH�ZKROH�V\VWHP�DQG�PHW�WKH�QHHGV�RI�WKH�IDUPHUV¶�GHPDQG��7KHUH�ZDV�
PXFK�FRQWURO�GXULQJ�WKH�ZHW�VHDVRQ�ZKHQ�WKH�FXOWLYDWLRQ�VHDVRQ�ZDV��EXW�OHVV�LQ�WKH�GU\�VHDVRQ�IRU�
DERXW�����RI�WKH�IDUPHUV�SUDFWLFHG�ULFH�IDUPLQJ��7KH�EORFN�UDQJHUV�GLG�QRW�DFW�LQ�WKH�GU\�VHDVRQ��,Q�
WKH�ZHW� VHDVRQ�� WKH�):8&� WRRN� DFWLRQV� VXFK� DV� UHSDUDWLRQ� RI� GLNHV� DQG� FDQDOV��PDQDJLQJ�ZDWHU�
IORZ�DQG�VROYLQJ�SUREOHPV�RI�ZDWHU�GLVWULEXWLRQ��FRQWUROOLQJ�ILVKLQJ�DFWLYLWLHV�PDLQO\�GXULQJ�WKH�ZHW�
VHDVRQ�ZKHQ�WKH�ZDWHU�JDWH�ZDV�RSHQHG��DQG�WKH�):8&�QHHGHG�WR�FRRSHUDWH�ZLWK�WKH�ORFDO�SROLFHV�
WR�WDNH�FRQWURO�GD\�DQG�QLJKW�RI�WKH�YLRODWRUV��ERWK�PHPEHUV�DQG�QRQ�PHPEHUV��FRQWUROOLQJ�DQLPDO�
KHUGLQJ� �PRVWO\� LQ� WKH�ZHW� VHDVRQ� GXH� WR� WKH� FDQDOV�ZHUH�ZHW�ZKLFK�ZDV� HDV\� WR� EH� GDPDJHG���
PDQDJLQJ�R[�FDUW�WUDFN�E\�DYRLGLQJ�OHDGLQJ�LW�DORQJ�WKH�6HFRQGDU\�&DQDO��6�&���'UDLQ�&DQDO��'�&���
)DUP� 'UDLQ� &DQDO� �)'�&�� DQG� 6�&� EULGJHV�� ,Q� DGGLWLRQ�� GXH� WR� WKH� VRLO� LQILOWUDWLRQ� WKH� ):8&�
EORFNHG�WKH�KHDG�HQG�RI�WKH�IDUP�GUDLQ�FDQDOV�WR�NHHS�ZDWHU�LQ�WKH�ILHOGV��7KH�YLRODWRUV�ZHUH�ILQHG�
IRU� WKH�V\VWHP�GHWHULRUDWLRQ��7KH� ILQLQJ�ZDV������� ULHO�WLPH�RU������� ULHO�DQLPDO��7KH�DQLPDOV�RU�
ILVKLQJ�WRROV�ZHUH�FDXJKW�DQG�NHSW�XQWLO�WKH�RZQHUV�FDPH�WR�QHJRWLDWH���

7KH� ,6)� ZDV� VWDUWHG� FROOHFWLQJ� LQ� ������ 7KH� FROOHFWRUV� ZHUH� LQFOXGLQJ� YLOODJH� KHDGV� DQG�
:8*V�� 7KH\� QRUPDOO\� EODPHG� E\� WKH� ORFDO� IDUPHUV� GXH� WR� WKH� LQVXIILFLHQW� ZDWHU� VXSSO\� WR� WKH�
IDUPHUV¶�ILHOGV��,W�ZDV�VKRZQ�WKDW�����RI�WKHP�FRPSODLQHG�RQ�WKH�KLJK�SULFH�RI�WKH�,6)�DQG�WKH\�
ZDQWHG� WKH� ,6)� WR� EH� ORZHU� RI� ������� ULHO�KD�� 7KH� ):8&� KDG� QR� FKRLFH� EXW� WR� ORZHU� WKH� ,6)�
EHFDXVH� LW�ZDV�VHW�IURP�WKH�02:5$0��+RZHYHU�� WKH�):8&�WULHG�WR�VXSSO\�PXFK�ZDWHU� WR�WKH�
IDUPHUV¶�ILHOGV��$V�D�UHVXOW��WKH�,6)�FROOHFWLRQ�ZDV�DFKLHYHG�E\�DERXW���������LQ��������

:DWHU�ZDV�QRW�VXSSOLHG�ZHOO�HQRXJK�WR�DOO�WKH�ILHOGV�GXH�WR�WKH�GLVWDQW�RI�WKH�ILHOGV�IURP�WKH�
VRXUFHV�� XQHTXDO� RI� JURXQG� OHYHO�� WRR� ODUJH� DQG� GHHS� RI� WKH�0DLQ�&DQDO� �0�&��� WRR� VPDOO� RI� WKH�
KHDG�RI�IOXPH��DERXW����FP���ZKLFK�FRXOG�QRW�EH�DEOH�WR�DOORZ�ZDWHU�IORZLQJ�WKURXJK�WKH�7HUWLDU\�
&DQDO� �7�&�� DQG� GLVWULEXWLQJ� WR� WKH� 4XDWHUQDU\� &DQDO� �4�&�� WKHQ� IORZLQJ� LQWR� HDFK� ILHOG�� 7KH�
):8&�WULHG�WR�SURYLGH�VXSSOHPHQWDU\�ZDWHU�WR�UHDFK�WKH�HQG�RI�WKH�ILHOGV��EXW�WKH�SUREOHP�ZDV�VWLOO�
KDSSHQHG�FDXVLQJ�WKH�IORRG�RI�WKH�ORZ�ODQG�SORWV��
�
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)LJ����/HQJWK�IURP�ILHOGV�WR�7�&������������������������)LJ����*URXQG�OHYHO�
�
�

7DEOH���:DWHU�GLVWULEXWLRQ�ZLWK�ODQG�XQLIRUP�

�:DWHU�GLVWULEXWLRQ�� �������/RZ�SORW� 0LGGOH�SORW� +LJK�SORW�
)ORRG� ������� ������ �����������
(QRXJK� ������� ������� �����������
/HVV�VKRUWDJH� ������� ������� �������
1RW�HQRXJK� ������� ������� �����������

5HJXODWLRQ�HQIRUFHPHQW�DQG�SDUWLFLSDWLRQ�RI�IDUPHUV�

7KH�UHJXODWLRQ�ZDV�ZHOO�LPSOHPHQWHG�RQO\��������RQ�ILVKLQJ�DFWLYLWLHV��PDQDJHPHQW�RI�FDWWOH�DQG�
EXIIDORHV�� DQG� WKH� XVH� RI� URDGV� DQG� R[�FDUW� WUDFNV�� EXW� OHVV� RQ� PDQDJHPHQW�� ZDWHU� GLVWULEXWLRQ��
LUULJDWLRQ�DQG�FDQDO�SURWHFWLRQ��7KH�SUREOHP�ZDV�FDXVHG�E\�SRRU�VFKHPH�GHVLJQ�DQG�WROHUDWLRQ�ZLWK�
WKH� IDUPHUV�� 7KH� XQTXDOLILHG� VWDIIV� ZLWKLQ� WKH� ):8&� HVWDEOLVKHG� E\� WKH� SDUFHO� HOHFWLRQ� RI� ��
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PHPEHUV�D�JURXS�DV�ZHOO�DV�WKH�VKRUW�WHUP�PDQGDWH����\HDUV�PDQGDWH��DIIHFWHG�WR�WKH�SRRU�V\VWHP�
DQG�DGPLQLVWUDWLRQ�PDQDJHPHQW��,Q�DGGLWLRQ��DOO�WKH�LQFRPH�IURP�WKH�,6)�DQG�H[SHQGLWXUH�ZHUH�QRW�
LQGLFDWHG�FOHDUO\� WR�WKH�IDUPHUV��HVSHFLDOO\�H[SHQGLWXUH�RQ�WKH�FDQDOV� UHSDUDWLRQ��7KH�ZRUN�RI� WKH�
EORFN� UDQJHUV�ZDV� �� WLPHV� D�ZHHN� DQG� ��PRQWKV� D� \HDU� LQ� WKH�ZHW� VHDVRQ�� KRZHYHU�� LQ� WKH� GU\�
VHDVRQ�WKH�EORFN�UDQJHUV�KDG�QR�WDVNV�LQ�WKH�ILHOGV��7KH�ZDJH�ZDV�YHU\�ORZ���������ULHO�WLPH�ZKLFK�
GLG�QRW�HQFRXUDJH�WKH�EORFN�UDQJHUV�WR�ZHOO�DVVRFLDWH�ZLWK�WKHLU�ZRUN��

7KH� SDUWLFLSDWLRQ� E\� WKH� IDUPHUV� LQ� WKH� VFKHPH� ZDV� SRRU� HYHQ� LQ� WKH� PHHWLQJ�� V\VWHP�
SURWHFWLRQ��DQG�FRRSHUDWLRQ��2QO\�DERXW��������RI�WKHP�SDUWLFLSDWHG�LQ�WKH�PHHWLQJ������RI�WKHP�
FDPH� WR� MRLQ� UHJXODUO\� DQG� ���� RI� WKHP� FDPH� LUUHJXODUO\��� 7KH� SUREOHP� ZDV� FDXVHG� E\�
GLVVDWLVIDFWLRQ� WR� WKH�):8&�DQG�EXVLQHVV�ZLWK� WKHLU� MREV��7KH� ORFDO� IDUPHUV� �ERWK�PHPEHUV� DQG�
QRQ�PHPEHUV��LQ�WKH�FRPPDQG�DUHD�KDG�PXOWLSOH�MREV�ZKLFK�PDNH�WKHP�EXV\�ZLWK�WKHLU�DFWLYLWLHV��
$V�D�UHVXOW��WKH\�GLG�QRW�ZDQW�WR�MRLQ�WKH�PHHWLQJV��0RUHRYHU��WKH\�VWLOO�DGKHUHG�ZLWK�WUDGLWLRQDO�ULFH�
IDUPLQJ�DQG�RWKHU�ILHOG�RSHUDWLRQV��7KH�IDUPHUV�OHIW�WKHLU�ILHOGV�DIWHU�VRZLQJ�RU�EURDGFDVWLQJ�GXH�WR�
VXFK�SUREOHP��,Q�DGGLWLRQ��WKH�IDUPHUV�RZQHG�VPDOO�SORWV�RI�ODQG�LQ�WKH�EORFNV�WKDW�GLG�QRW�FRQYLQFH�
WKHP� WR� FDUH�PXFK� WKH� ILHOGV�� 7KH� SRRU� WUDGLWLRQDO� KDELW� RI� WKH� IDUPHUV� RI� KHUGLQJ� DQG� IHHGLQJ�
DQLPDOV�LQ�WKH�EORFNV�LQ�WKH�ZHW�DQG�WKH�GU\�VHDVRQ�FDXVHG�WKH�GDPDJHV�RQ�WKH�VFKHPH��,W�PRVWO\�
KDSSHQHG�LQ�WKH�ZHW�VHDVRQ��

�
���7DEOH���/DQG�DUHD�RI�WKH�ORFDO�IDUPHUV�LQ�WKH�FRPPDQG�DUHD�

� +RXVHKROG�E\�ODQG�VL]H����� )DUPODQG�VL]H�LQ�WKH�EORFN��+D��
���+D� ����+D� !��+D� 0D[� 0LQ� $YHUDJH�
������� ������� ������ ������ ������ ������
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�
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)LJ����3ODFHV�WR�KHUG�DQLPDOV��������������������������)LJ����3ODFHV�WR�ZDWHU�IHHGLQJ�WR�DQLPDOV�

2WKHU�IDFWRUV�DQG�SRWHQWLDO�

8QIHUWLOH�DQG�VDQG\�VRLO��EDVDOW��\RXQJ�DQG�ROG�DOOXYLXP��FRXOG�VWRUH�ZDWHU�LQ�WKH�ILHOGV�RI�DERXW�
�������RQO\�FRPSDUHG� WR�WKH�ZDWHU� IORZ�UHFHQWO\��3KLOLSSH�	�6HEDVWLHQ���������2XWEUHDN�RI� WKH�
LQVHFW��HVSHFLDOO\�EURZQ�KRSSHU�FRPH� LQ�)HEUXDU\�DQG�0DUFK�DQG�GHVWUXFWLRQ�E\�FUDEV�RU� VQDNHV�
DQG�VR�IRUWK�FDXVHG�WKH�GHIHFW�RI�WKH�IDUPHUV¶�HIIRUW�LQ�WKH�GU\�VHDVRQ��

7KH�):8&�WULHG�WR�PDQDJH�WKH�V\VWHP�E\�FRRSHUDWLQJ�ZLWK�WKH�IDUPHUV�WR�FRQWURO�WKH�ZKROH�
VFKHPH��SDUWLFXODUO\�UHYLVLQJ�WKH�)DUP�GUDLQ�&DQDOV��)'&��WR�NHHS�ZDWHU�LQ�WKH�ILHOGV��7KH�IDUPHUV�
ZHUH� ZLOOLQJ� WR� SD\� WKH� ,6)� GXH� WR� JRRG� HODERUDWLRQ� DQG� UHFHLYLQJ� ZDWHU� WR� JURZ� ULFH� HDUOLHU�
FRPSDUHG� WR�RWKHU�VLWH� �%DUD\�GLVWULFW���7KH�):8&��VWDNHKROGHUV�DQG�IDUPHUV�WKHPVHOYHV� WULHG� WR�
WDNH�DFWLRQ�RQ�WKH�ULVN�IDFWRUV�WRJHWKHU�WR�LPSURYH�OLYLQJ�VWDQGDUG�RI�WKH�ORFDO�IDUPHUV��

6XJJHVWLRQ�WR�NH\�LQIRUPDQWV�DQG�IDUPHUV��DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�WKH�V\VWHP�

7R� VHWWOH� WKH� VWDWHG� SUREOHP�� WKH� ORFDO� IDUPHUV� VKRXOG� JUDGXDOO\� FKDQJH� WKH� VHDVRQ� WR� DYRLG�
SUHVHQWLQJ� RI� EURZQ� KRSSHU� LQFOXGLQJ� FKDQJLQJ� RI� ULFH� VHHG�� $OVR�� WKH\� VKRXOG� FKDQJH� WKHLU�
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WUDGLWLRQDO�KDELW�RI�KHUGLQJ�DQLPDOV�DQG�ILVKLQJ�DFWLYLWLHV��0RUHRYHU��IDUPHUV�VKRXOG�JURZ�WKH�VDPH�
ULFH� VHHG�� 7KH� KHDG� SORWV�ORZ� SORWV� RZQHUV� VKRXOG� JURZ� HDUOLHU� WR� SUHYHQW� IURP� IORRGLQJ�� ,Q�
DGGLWLRQ��IDUPHUV�VKRXOG�PDNH�ZHOO�FRRSHUDWLRQ�DOO�WRJHWKHU�WR�EXLOG�XS�WKH�IDUP�GLNHV�WR�NHHS�DQG�
VKDUH�ZDWHU�WR�RWKHU�ILHOGV��HVSHFLDOO\��WKH\�VKRXOG�DFWLYHO\�SDUWLFLSDWH�LQ�WKH�V\VWHP�SURWHFWLRQ��7KH�
):8&�VKRXOG�IROORZ�PXFK�ZLWK�WKH�IDUPHUV¶�LGHD�WR�PDNH�FRRSHUDWLRQ�FORVHU���

%HIRUH�WKH�SURMHFW�ZDV�VWDUWHG��WKH�ROG�V\VWHP�KDG�EHQHILWV�VXFK�DV�HQRXJK�ZDWHU�WR�DOO�ILHOGV��
HDV\�WR�IORRG�DQG�GUDLQ�WKH�ILHOGV��HQRXJK�ULFH�\LHOGV��QR�,6)��QR�EURZQ�KRSSHU��+RZHYHU��LW�FRXOG�
QRW�EH� SUDFWLFHG� LQ� WKH� GU\� VHDVRQ� IRU� WKH� ODFN� RI�ZDWHU� VXSSO\�� QRW� FOHDU� VWUXFWXULQJ�� HDV\� WR� EH�
GDPDJHG�E\�IUHH�DQLPDO�UDLVLQJ�DQG�ILVKLQJ�DFWLYLWLHV�GXH� WR�VHOI�PDQDJHPHQW��:KHUHDV�� WKH�QHZ�
FRQILJXUDWLRQ�VFKHPH�KDG�EHQHILWV�LQFOXGLQJ�JRRG�VWUXFWXULQJ��JRRG�PDQDJHPHQW��HDUOLHU�JURZLQJ��
UHGXFWLRQ�RI�YLRODWRUV�DQG�DW�OHDVW�RQH�WLPH�D�\HDU�RI�ULFH�JURZLQJ��+RZHYHU��WKH�\LHOG�ZDV�VWLOO�ORZ�
GXH�WR�WRR�VPDOO�RI�7�&��4�&�DQG�KHDG�RI�IOXPHV��,6)�FROOHFWLRQ��DQG�QRW�HQRXJK�ZDWHU�VXSSOLHV��

5HFRPPHQGDWLRQ�

7KH� IDUPHUV�VKRXOG�FKDQJH� WKHLU� WUDGLWLRQDO�KDELW�RI�DQLPDOV� WHQGLQJ�DQG� ILVKLQJ� LQ� WKH�EORFNV�DV�
ZHOO� DV� FKDQJH� ULFH� IDUPLQJ� VHDVRQ� VWDUWHG� IURP�0DUFK�DYRLGLQJ� IURP�EURZQ�KRSSHU��0RUHRYHU��
WKH\�VKRXOG�MRLQ�KDQG�WRJHWKHU�LQ�ULFH�IDUPHUV��WKH�VDPH�VHHGV��WKH�ORZ�SORWV�FORVHG�SORWV�WR�WKH�7�&�
VKRXOG�EH�JURZQ�HDUOLHU��EXLOG�XS�WKH�GLNHV��DQG�FDUU\�RXW�WKH�UHJXODWLRQV��7KH�):8&�DQG�:8*V�
VKRXOG�DFWLYHO\�SURWHFW�DQG�PDQDJH�WKH�V\VWHP�DQG�IROORZ�WKH�JRRG�H[SUHVVLRQ�RI�WKH�ORFDO�IDUPHUV���

&21&/86,21�

7KH�TXLWH�GLIIHUHQFH�FKDQJH�RI�WKH�WDUJHW�SURMHFW�DUHD�RI������KD�LQ�WKH�ZHW�VHDVRQ�DQG�����LQ�WKH�
GU\�VHDVRQ�ZDV�GXH�WR�WKH�FKDQJH�RI�VFRSH��7KH�):8&�DQG�:8*V�ZHUH�HVWDEOLVKHG�DQG�WKH�UROHV�
DQG�UHVSRQVLELOLWLHV�RI�WKH�):8&�DQG�WKH�LQWHUQDO�UHJXODWLRQ�ZHUH�FUHDWHG�VLPXOWDQHRXVO\��$FWXDOO\��
WKH� UROHV�UHVSRQVLELOLWLHV� DQG� UHJXODWLRQ� ZHUH� EHWWHU� LQ� WKHRU\�� EXW� LW� FRXOG� QRW� EH� ZHOO� LQ�
LPSOHPHQWLQJ�GXH�WR�WKH�LQVXIILFLHQW�VWXG\�RI�WKH�UHDO�ORFDWLRQ��ORRVHQHVV�RI�UHJXODWLRQ�HQIRUFHPHQW�
RI� WKH� ):8&� IRU� WROHUDWLRQ� WR� WKH� IDUPHUV�� DQG� WKH� WUDGLWLRQDO� KDELW� RI� WKH� IDUPHUV� LQ� DQLPDOV�
KHUGLQJ��ILVKLQJ�DFWLYLWLHV�DQG�FDUHOHVV�RI�ULFH�IDUPLQJ��,W�DOVR�FDXVHG�E\�LQVHFW��XQIHUWLOH�VDQG\�VRLO�
DQG� VRLO� LQILOWUDWLRQ�� +RZHYHU�� WKH� ZKROH� VFKHPH� KDG� EHHQ� EHWWHU� VLQFH� WKHQ� EHFDXVH� WKH� ORFDO�
IDUPHUV� ZHUH� JHWWLQJ� OHDQW� RI� WKH� UHJXODWLRQV� DQG� LPSOHPHQWDWLRQ�� ,Q� DGGLWLRQ�� WKH� ):8&�ZHUH�
ZLOOLQJ�WR�FRRSHUDWH�ZLWK�WKH�IDUPHUV�LQ�UHYLVLQJ�DQG�SUDFWLFLQJ�FXOWLYDWLRQ����

$&.12:/('*(0(176�

7KLV� UHVHDUFK� ZDV� VXSSRUWHG� E\� &(1'25� 2UJDQL]DWLRQ� FRRSHUDWLQJ� ZLWK� 5R\DO� 8QLYHUVLW\� RI�
$JULFXOWXUH��58$���DV�ZHOO�DV�WKH�*,'$5�0DVWHU�3URJUDP�ZDV�VXSSRUWHG�E\�WKH�)63�SURMHFW�IXQGHG�E\�
WKH�)UHQFK�*RYHUQPHQW�DQG� WKH�58$��$V�ZHOO��ZH�ZRXOG�JUHDW� WKDQN� WR�DOO�SDUWQHUV�ZKR�FRRSHUDWHG�
ZLWK�WKH�UHVHDUFK���

5()(5(1&(6�

$'%� ������� 5HVHWWOHPHQW� SODQ� SKDVH� ,�� 6WXQJ� &KLQLW� ,UULJDWLRQ� DQG� 5XUDO� ,QIUDVWUXFWXUH� 3URMHFW�� $VLDQ�
'HYHORSPHQW�%DQN��&DPERGLD��

$'%� �������&DPERGLD��6WXQJ�&KLQLW� LUULJDWLRQ� DQG� UXUDO� LQIUDVWUXFWXUH�SURMHFW��$VLDQ�'HYHORSPHQW�%DQN��
&DPERGLD��

)$&7��������7RQOH�6DS�:DWFK��6WXQJ�&KLQLW�LUULJDWLRQ�DQG�UXUDO�LQIUDVWUXFWXUH�SURMHFW��&DPERGLD��
3KLOLSSH��5��DQG�6HEDVWLHQ��%�� �������6WXQJ�&KLQLW� LUULJDWLRQ�DQG� UXUDO� LQIUDVWUXFWXUH�SURMHFW��0DLQ� OHVVRQV�

OHDUQW�IURP�SURMHFW�LPSOHPHQWDWLRQ��0LQLVWU\�RI�:DWHU�5HVRXUFH�DQG�0HWHRURORJ\��&DPERGLD��
7U\��7���������0�32:(5�)HOORZ������������&DPERGLD��




