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5HSRUW�SXEOLVKHG�XQGHU�ILQDQFLDO�VSRQVRUVKLSRI�WKH�1DWLRQDO�)XQG�IRU�(QYLURQPHQWDO�3URWHFWLRQ�DQG�:DWHU�0DQDJHPHQW
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2Q� ��� 2FWREHU� ����� 3RODQG� EHFDPH� D� SDUW\� WR� WKH� 8QLWHG� 1DWLRQV� )UDPHZRUN� &RQYHQWLRQ� RQ� &OLPDWH&KDQJH� �81)&&&��� KHUHLQDIWHU� UHIHUUHG� WR� DV� WKH� &RQYHQWLRQ�� WKXV� MRLQLQJ� WKH� JURXS� RI� FRXQWULHV�� ZKRFRPPLWWHG� WKHPVHOYHV� WR� SURWHFW� WKH� JOREDO� FOLPDWH�� &RQWLQXLQJ� WKHVH� DFWLYLWLHV�� RQ� ��� -XO\� ������ 3RODQGVLJQHG� WKH� .\RWR� 3URWRFRO� WR� WKH� &RQYHQWLRQ�� DQG� SUHSDUDWLRQV� DUH� FXUUHQWO\� XQGHU� ZD\� WR� UDWLI\� WKDWGRFXPHQW�
7KH�PDMRU�REMHFWLYH�RI�WKLV�5HSRUW�LV�WR�SUHVHQW�WR�WKH�&RQIHUHQFH�RI�WKH�3DUWLHV�WR�WKH�&RQYHQWLRQ�WKH�SROLF\SXUVXHG�E\�WKH�3ROLVK�*RYHUQPHQW�LQ�WKH�VFRSH�RI�FRXQWHUDFWLQJ�WKH�HQKDQFLQJ�JUHHQKRXVH�HIIHFW��DV�ZHOO�DVWKH�DFWLRQV�XQGHUWDNHQ�ZLWK�WKH�DLP�WR�IXOILO�WKH�REOLJDWLRQV�UHVXOWLQJ�IURP�WKH�&RQYHQWLRQ�
7KH�EDVLF�SDUW�RI�WKLV�5HSRUW�FRQWDLQV�WKH�UHVXOWV�RI�LQYHQWRU\�RI�JUHHQKRXVH�JDV�HPLVVLRQV�DQG�UHPRYDOV�LQ3RODQG�IRU������DV�WKH�EDVH�\HDU��DQG�IRU�WKH�SHULRG�RI������������DV�ZHOO�DV�WKH�SUHGLFWHG�JUHHQKRXVH�JDVHPLVVLRQV�E\�������$OVR�LQIRUPDWLRQ�LV�SUHVHQWHG�KHUH�RQ�WKH�XQGHUWDNHQ�DQG�SODQQHG�DFWLYLWLHV�DLPHG�DW�ERWKWKH� HPLVVLRQ� UHGXFWLRQV� DQG� WKH� FDSDFLW\� WR� HQKDQFH� WKHLU� UHPRYDOV�� DV� ZHOO� DV� RQ� WKH� SRWHQWLDO� HIIHFWV� RIFOLPDWH�FKDQJH��DQG�RQ�WKH�DFWLYLWLHV�WR�DGDSW�WKH�3ROLVK�HFRQRP\�WR�FKDQJHG�FOLPDWH�FRQGLWLRQV�
7KH� UDWLILFDWLRQ�RI� WKH�8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH� LPSRVHG�RQ�3RODQG� WKHVDPH�REOLJDWLRQV�DV�WKRVH�FRPPLWWHG�E\�WKH�RWKHU�FRXQWULHV�OLVWHG�LQ�$QQH[�,� WR�WKLV�&RQYHQWLRQ��7KH�PRVWLPSRUWDQW�FRPPLWPHQW�LV�WR�UHWXUQ�E\�WKH�HQG�RI������WR�HDUOLHU�OHYHOV�RI�DQWKURSRJHQLF�HPLVVLRQV�RI�FDUERQGLR[LGH�DQG�RWKHU�JUHHQKRXVH�JDVHV�QRW�FRQWUROOHG�E\�WKH�0RQWUHDO�3URWRFRO��)RU�WKLV�JURXS�RI�FRXQWULHV�WKLVZRXOG�PHDQ� D� UHWXUQ� WR� WKH� ����� HPLVVLRQ� OHYHOV��+RZHYHU�� 3RODQG� KDV� UHFRJQLVHG� WKH� ULJKW� RI� D� IOH[LEOHDSSURDFK�WR�IXOILOOLQJ�LWV�FRPPLWPHQWV�UHVXOWLQJ�IURP�WKH�&RQYHQWLRQ�FRQFHUQLQJ�WKH�DGRSWLRQ�RI������DV�WKHEDVH�\HDU�IRU�WKH�DVVHVVPHQW�RI�3RODQG¶V�FRPPLWPHQWV��7KH������HPLVVLRQV�FDQ�EH�XVHG�RQO\�WR�DVVHVV� WKHVWDWH�RI�JOREDO�HPLVVLRQ�� EXW� WKH\� FDQQRW� SURYLGH� WKH� EDVLV� IRU� DSSUDLVDO� RI� 3RODQG¶V� IXOILOPHQW� RI� LWVFRPPLWPHQWV�UHVXOWLQJ�IURP�WKH�&RQYHQWLRQ�
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1DWLRQDO�&LUFXPVWDQFHV
6LQFH� ������ WKH� 3ROLVK� HFRQRP\� KDV� EHHQ� XQGHUJRLQJ� LWV� HVVHQWLDO� WUDQVIRUPDWLRQ� FKDQJHV� IURP� FHQWUDOO\SODQQHG� HFRQRP\� WR� IUHH� PDUNHW� HFRQRP\�� $PRQJ� RWKHUV�� WKH� SULYDWLVDWLRQ� SURFHVV�� DV� ZHOO� DV� SULFH� DQGHFRQRP\� OLEHUDOLVDWLRQ� SURFHVVHV� KDYH� EHHQ� VHW� XS�� $IWHU� WZR�\HDU� UHFHVVLRQ� ������������ FDXVHG� E\� WKHWUDQVIRUPDWLRQ� VKRFN�� DQG� IROORZLQJ� WKH� SHULRG� RI� JUDGXDO� HFRQRPLF� UHFRYHU\� ������������� LQ� ������ WKH3ROLVK� HFRQRP\� UHDFKHG� WKH� KLJKHVW� *'3� JURZWK� UDWH� DPRXQWLQJ� WR� ���� ZLWK� D� IXUWKHU� GURS� LQ� HQHUJ\LQWHQVLW\�RI�*'3��IDOOLQJ�LQIODWLRQ�DQG�XQHPSOR\PHQW��7KDW�ZDV�DFFRPSDQLHG�E\�ILUP�*RYHUQPHQWDO�SROLF\IRU�WKH�LPSOHPHQWDWLRQ�RI�PHDVXUHV�VXSSRUWLQJ�RU�FRUUHFWLQJ�WKH�DOUHDG\�H[LVWLQJ�VROXWLRQV��DSSURSULDWHO\�WRRQJRLQJ�VRFLDO�DQG�HFRQRPLF�WUDQVIRUPDWLRQ�DQG�LQ�DFFRUGDQFH�ZLWK�WUDQVIRUPDWLRQ�H[SHULHQFH�JDLQHG��$IWHU������HFRQRPLF�JURZWK�UDWH�VORZHG�GRZQ�DQG�LW�DFFRXQWHG�IRU������LQ������
7KH�VHUYLFH�VHFWRU�EHFRPHV�WR�SOD\�WKH�PRUH�DQG�PRUH�LPSRUWDQW�UROH�LQ�FUHDWLRQ�RI�*'3��������LQ�������ZKLOH�WKH�LQGXVWU\�VKDUH�LQ�WKH�JURZWK�UDWH�VWLOO�FRQWLQXHV�WR�EH�KLJK��������LQ��������$�SRVLWLYH�WHQGHQF\�RIFKDQJHV� LQ� LQGXVWU\� KDV� EHFRPH� VWDEOH� WKDW� GHPRQVWUDWHV� DV� WKH� JURZWK� LQ� SURGXFWLRQ� VKDUH� RI� SURFHVVLQJLQGXVWULHV� LQ� WKH� WRWDO� SURGXFWLRQ� VROG�� DQG� DV� WKH� GURS� LQ� VKDUH� RI� FDSLWDO�� DQG� HQHUJ\�FRQVXPLQJ� UDZ�PDWHULDO�VHFWLRQ��7KH�VKDUH�RI�DJULFXOWXUH�DQG�IRUHVWU\�IHOO�WR������*'3�LQ������
6LQFH� ������ FRQVLGHUDEOH� FKDQJHV� KDYH� RFFXUUHG� LQ� EDODQFH� RI� SULPDU\� HQHUJ\� FRQVXPSWLRQ�� ,Q� ������ WKHDPRXQW� RI� HQHUJ\� FRQVXPSWLRQ� GHFUHDVHG� DV� PXFK� DV� E\� ����� ZLWK� \HW� PRUH� FRQVLGHUDEOH� GURS� LQFRQVXPSWLRQ�RI�VROLG�IXHOV��PRVWO\�KDUG�FRDO���WKDW�DFFRXQWHG�IRU������&RQVXPSWLRQ�RI�K\GURFDUERQ�IXHOV�LQ�����LQFUHDVHG�E\�DOPRVW����LQ�UHODWLRQ�WR�������,Q�WKDW�FKDQJHG�VWUXFWXUH�RI�SULPDU\�HQHUJ\�FRQVXPSWLRQFDUULHUV���DOWKRXJK�KDUG�FRDO�VWLOO�SUHGRPLQDWHV���LWV�VKDUH�GHFUHDVHG�LQ�IDYRXU�RI�ERWK�K\GURFDUERQ�IXHOV�DQGUHQHZDEOH�HQHUJ\�VRXUFHV�
$ GHFOLQH�WHQGHQF\�LQ�GHPDQG�RI�WUDQVSRUW�LQ�WKH�FRQGLWLRQV�RI�JURZLQJ�HFRQRP\�DSSHDUHG�GXULQJ�WKH�UHFHQWGHFDGH��7KH�FKDQJHV�WHQG�WR�UDWLRQDOLVH�WKH�FRQYH\DQFH�LQ�WHUPV�RI�TXDQWLW\�DQG�DVVRUWPHQW�RI�FRPPRGLWLHVWUDQVSRUWHG��DQG�LQ�VHOHFWLRQ�RI�WUDQVSRUWDWLRQ�PRGH��7KH�GURS�LQ�FRPPRGLW\�PDVV�WUDQVSRUWHG�LV�HVWLPDWHG�DW����� KRZHYHU� SUHYDLOLQJ� PDMRULW\� RI� FRQYH\DQFH� KDV� EHHQ� RYHUWDNHQ� E\� DXWRPRELOH� WUDQVSRUW�� (VVHQWLDOFKDQJHV�DSSHDUHG�LQ�WUDQVSRUW�EHKDYLRXU�RI� WKH�SXEOLF�� IROORZLQJ� LQLWLDO�GURS� LQ�FRPPXQLFDWLRQ�PRELOLW\��DERRP�ZDV�QRWHG�ZLWK�WKH�LQFUHDVH�LQ�WUDYHO�TXDQWLW\��LQFOXGLQJ�XS�WR�����VKDUH�RI�FDUV�
0RUH�DQG�PRUH�ZDVWH�LV�SURGXFHG�IURP�EXVLQHVV�DFWLYLW\��KRZHYHU�WKH�TXDQWLW\�RI�PXQLFLSDO�ZDVWH�KDV�ULVHQ�ZLWK� ����� JURZWK� LQ� DYHUDJH� TXDQWLW\� RI� ZDVWH� JHQHUDWHG� DQQXDOO\� E\� �� LQKDELWDQW� VLQFH� ������ ,Q� ZDVWHPDQDJHPHQW�SROLF\�IRU�ZDVWHV�JHQHUDWHG�IURP�EXVLQHVV�DFWLYLW\��ZDVWH�XWLOLVDWLRQ�LV�SUHIHUUHG��ZKHUHDV������RI�ZDVWHV�LV�VXEMHFW�WR�ZDVWH�WUHDWPHQW�SURFHVVHV��)RU�PXQLFLSDO�ZDVWH�� WKH�PRVWO\�FRPPRQ�ZDVWH�GLVSRVDOPHWKRG�LV�ZDVWH�GHSRVLWLRQ�RQ�ODQGILOOV������RI�ZDVWH���EXW�RQO\����LV�UHFRYHUHG�DV�UHXVDEOH�UDZ�PDWHULDOV�
$JULFXOWXUH�KDV�PRVWO\�SUHVHUYHG�LWV� WUDGLWLRQDO�QDWXUH�IHDWXULQJ�E\�PXOWL�PRGDO�SURGXFWLRQ�DQG�DSSOLFDWLRQRI�H[WHQVLYH�PHWKRGV��$JULFXOWXUDO�FURSV�DUH�WKH�SUHYDLOLQJ�SURGXFWLRQ�PRGH�LQ�����RI�IDUPV��ZKHUHDV����LV�VSHFLDOLVHG� LQ�DQLPDO�EUHHGLQJ�DQG�KRXVLQJ��$QLPDO�SURGXFWLRQ�SUHGRPLQDWHV� LQ�FRPPHUFLDO�SURGXFWLRQ�PDLQO\�SLJV��FDWWOH�DQG�SRXOWU\��7KH�EDVLF�DJULFXOWXUDO�FURSV�DUH�FHUHDOV��SRWDWRHV�DQG�LQGXVWULDO�FURSV��WKRVHDFFRXQWHG�IRU�DOPRVW�����RI�WRWDO�DUDEOH�FURSV�LQ������
,Q�3RODQG��IRUHVWV�RFFXS\�������RI�WRWDO�QDWLRQDO�WHUULWRU\��&RPSDUHG�ZLWK���������������LW�LQGLFDWHV�WKDW�WKHSURSRUWLRQ� RI� WKH� QDWLRQDO� WHUULWRU\� RFFXSLHG� E\� IRUHVWV� FRQWLQXHV� WR� JURZ�� 7KH� DYHUDJH� DQQXDO� ZRRGKDUYHVWLQJ�DFFRXQWV�IRU������RI�WKH�VWDQGLQJ�ELRPDVV�RI�IRUHVWV��QHYHU�H[FHHGLQJ�WKH�FXUUHQW�LQFUHDVH�LQ�WKHWUHHVWDQG�FDSDFLW\��$Q�XQIDYRXUDEOH�IHDWXUH�RI�IRUHVWV�LQ�3RODQG�IURP�WKH�SRLQW�RI�YLHZ�RI�ELRORJLFDO�GLYHUVLW\LV�WKH�VOLJKW�GLIIHUHQWLDWLRQ�RI�WKH�WUHHVWDQG�FRPSRVLWLRQ�LQ�WHUPV�RI�VSHFLHV�DV�FRQLIHURXV�WUHHVWDQGV�GRPLQDWH�����RI�WKH�WRWDO�IRUHVW�VXUIDFH�DUHD���+RZHYHU��WKH�VSHFLHV�VWUXFWXUH�RI�IRUHVWV�FKDQJHV�VLJQLILFDQWO\�WRZDUGVDQ�LQFUHDVH�LQ�WKH�SURSRUWLRQ�RI�GHFLGXRXV�VSHFLHV�
,Q�HQYLURQPHQWDO�SURWHFWLRQ��WKH�IDYRXUDEOH�WHQGHQFLHV��ZKLFK�ZHUH�LQLWLDWHG�LQ�WKH�EHJLQQLQJ�RI�WKH�QLQHWLHV�KDYH� VWDELOLVHG�� WKDW� LV� WKH�HYLGHQFH�RI� LPSURYLQJ� WKH� VWDWH�RI�WKH�HQYLURQPHQW�� ,W� LV� WKH�$FW� RI� ��� -DQXDU\������RQ�(QYLURQPHQWDO�3URWHFWLRQ�DQG�0DQDJHPHQW��WKDW�LV�WKH�OHJDO�DFW�SDVVHG�WR�UHJXODWH�WKH�IXQGDPHQWDOLVVXHV�RI�HQYLURQPHQWDO�SURWHFWLRQ�DQG�WKDW�HQVXUHV�D�XQLIRUP�SROLF\�LQ�UHODWLRQ�WR�WKHVH�LVVXHV��7KDW�$FW�ZDV
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PDQ\�WLPHV�DPHQGHG�LQ�WKH�SDVW�\HDUV��2Q���2FWREHU�������WKH�$FW�RQ�(QYLURQPHQWDO�/DZ�HQWHUHG�LQWR�IRUFH�WKDW� LQWURGXFHV�JHQHUDO�SULQFLSOHV�FRQFHUQLQJ�DOO�RI� WKH�HQYLURQPHQWDO� OHJDO� DFWV�� DV�ZHOO� DV� LW� LQGLFDWHV� WKHSULQFLSOHV�DFFRUGLQJ�WR�ZKLFK�VSHFLILF�UHJXODWLRQV�VKDOO�EH�ODLG�GRZQ�FRQFHUQLQJ�WKH�SURWHFWLRQ�RI�SDUWLFXODUHQYLURQPHQWDO�FRPSRQHQWV��LQFOXGLQJ�DLU�

,QYHQWRU\�RI�JUHHQKRXVH�JDV�HPLVVLRQ�DQG�UHPRYDOV
,QYHQWRULHV� RI� DQWKURSRJHQLF� HPLVVLRQ� VRXUFHV� DQG� VLQNV� RI� JUHHQKRXVH� JDVHV� SURYLGH� WKH� EDVLV� IRU� DQDSSUDLVDO� RI� WKH� SHUIRUPDQFH� RI� WKH� 3DUWLHV� WR� WKH� &RQYHQWLRQ� DV� OLVWHG� LQ� $QQH[� ,� WR� WKLV� &RQYHQWLRQ�LQFOXGLQJ�3RODQG��LQ�IXOILOOLQJ�WKHLU�FRPPLWPHQWV�LPSRVHG�RQ�WKHP�E\�WKH�&RQYHQWLRQ��7KLV�UHSRUW�SUHVHQWVLQYHQWRULHV� RI� HPLVVLRQV� DQG� UHPRYDOV� RI� WKH� EDVLF� WKUHH� JUHHQKRXVH� JDVHV�� L�H�� FDUERQ� GLR[LGH� �&2���PHWKDQH��&+���DQG�QLWURXV�R[LGH��1�2���DQG�RI�LQGXVWULDO�JDVHV�HPLVVLRQV��+)&V��3)&V�DQG�6)��
7KH�FKDQJHV�LQ�WKH�HPLVVLRQV�RI�JUHHQKRXVH�JDVHV�EHWZHHQ�WKH�EDVH�\HDU��������DQG������DUH�VKRZQ�LQ�WDEOHEHORZ��LQ�*J��DQG� WKH\� LQGLFDWH�D� V\VWHPDWLF�GURS� LQ�&2��HPLVVLRQV�� WKDW�ZDV�SDUWLFXODUO\� VLJQLILFDQW�DIWHU������UHVXOWLQJ�IURP�UHVWUXFWXULQJ�SURFHVVHV�LQ�WKH�3ROLVK�HFRQRP\��7KLV�IDOOLQJ�WUHQG�\HW�LQWHQVLILHG�LQ�����DQG� ����� �� HPLVVLRQ� UHDFKHG� WKH� OHYHO� RI� ���� RI� WKH� EDVH� \HDU� HPLVVLRQ�� 7KH� FKDQJHV� LQ� TXDQWLW\� RIJUHHQKRXVH�JDV�HPLVVLRQ�ZDV�DFFRPSDQLHG�E\�GHFUHDVH�LQ�HQHUJ\�FRQVXPSWLRQ�LQ�WKH�QDWLRQDO�HFRQRP\�DQGE\�FKDQJH�LQ�IXHO�FRQVXPSWLRQ�VWUXFWXUH�LQ�IDYRXU�RI�K\GURFDUERQ�IXHOV�FRQWDLQLQJ�OHVV�FDUERQ�FRQWHQW�

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
&+� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
1�2 ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

7KH� LQYHQWRULHV� RI� JUHHQKRXVH� JDV� HPLVVLRQV� DQG� UHPRYDOV� ZHUH� SUHSDUHG� IROORZLQJ� WKH� PHWKRGRORJ\UHFRPPHQGHG�E\�WKH�&RQIHUHQFH�RI�WKH�3DUWLHV�WR�WKH�&RQYHQWLRQ��7KH�LQYHQWRULHV�IRU������������������ZHUHSUHSDUHG�SXUVXDQW� WR� WKH�SUHYLRXV�YHUVLRQ�RI� WKH� ,33&�PHWKRGRORJ\� �� ,33&�'UDIW�*XLGHOLQHV� IRU�1DWLRQDO*UHHQKRXVH� *DV� ,QYHQWRU\� �������� DQG� WKH� LQYHQWRU\� IRU� ����� ZDV� SUHSDUHG� IROORZLQJ� WKH� 2(&'�,33&PHWKRGRORJ\�UHFRPPHQGHG�E\�WKH�&RQIHUHQFH�RI�WKH�3DUWLHV�WR�WKH�&RQYHQWLRQ�DQG�SXEOLVKHG�LQ������LQ�WKH*UHHQKRXVH�*DV�,QYHQWRU\�:RUNERRN��,33&�'UDIW�*XLGHOLQHV�IRU�1DWLRQDO�*UHHQKRXVH�*DV�,QYHQWRULHV��7KHUHVXOWV� RI� WKRVH� LQYHQWRULHV�ZHUH� SUHVHQWHG� LQ� WKH� 6HFRQG�*RYHUQPHQWDO�5HSRUW� IRU� WKH�&RQIHUHQFH� RI� WKH3DUWLHV�WR�WKH�&RQYHQWLRQ��7KH�LQYHQWRULHV�RI�JUHHQKRXVH�JDV�HPLVVLRQV�DQG�UHPRYDOV�IRU�����������������������������������DQG������ZHUH�SUHSDUHG�LQ�DFFRUGDQFH�ZLWK�WKH�EDVLF�SULQFLSOHV�LQFOXGHG�LQ�WKH�PDQGDWRU\YHUVLRQ� RI� WKH� ,33&� PHWKRGRORJ\� �� 5HYLVHG� ����� ,33&� 'UDIW� *XLGHOLQHV� IRU� 1DWLRQDO� *UHHQKRXVH� *DV,QYHQWRULHV�ZLWK�DSSOLFDWLRQ�RI�VSHFLILF�PHWKRGV��7LHU�������DQG�RI�VLPSOH�PHWKRGV�LQ�VRPH�IHZ�FDVHV��7KHIDFWRUV� DSSOLHG� WR� JUHHQKRXVH�JDV� HPLVVLRQV� DQG� UHPRYDOV� LQ� WKH� LQYHQWRULHV� IRU� DOO� WKH� \HDUV� DUH� JLYHQ� LQ$QQH[HV�%�/�WR�WKLV�5HSRUW�

3ROLFLHV�DQG�PHDVXUHV�WR�UHGXFH�JUHHQKRXVH�JDV�HPLVVLRQV
3UHVHQWHG� LQ� WKLV� UHSRUW� WKH� *RYHUQPHQW¶V� SROLFLHV� DQG� PHDVXUHV� DLPHG� DW� JUHHQKRXVH� JDV� HPLVVLRQVUHGXFWLRQ� DQG� UHPRYDOV� HQKDQFHPHQW� FRYHUHG� WKH� IROORZLQJ� VHFWRUV� RI� WKH� 3ROLVK� HFRQRP\�� PDLQO\UHVSRQVLEOH� IRU� HPLVVLRQ�RI� WKHVH� JDVHV�� SRZHU�JHQHUDWLRQ�� KDUG� FRDO�PLQLQJ�� FHPHQW� LQGXVWU\��PHWDOOXUJ\�UHIULJHUDWLQJ�HQJLQHHULQJ��WUDQVSRUW��EXLOGLQJ�DQG�KRXVLQJ��ZDVWH�PDQDJHPHQW��DJULFXOWXUH�DQG�IRUHVWU\��0DQ\DFWLRQV�ZHUH�XQGHUWDNHQ� LQ� WKHVH�VHFWRUV�� LQFOXGLQJ� WKRVH�DLPHG�DW� LPSURYLQJ� WKH�HIILFLHQF\�RI�HQHUJ\�XVH�DQG�WKXV�UHGXFLQJ�JUHHQKRXVH�JDV�HPLVVLRQV�DQG�HQKDQFLQJ�WKHLU�UHPRYDOV��7KH\�LQFOXGH�
�� WKH�UHGXFWLRQ�RI�HQHUJ\��DQG�PDWHULDO�FRQVXPSWLRQ�LQ�LQGXVWULHV�E\�PHDQV�RI�WKHLU�UHVWUXFWXULQJ�
�� D�FKDQJH�LQ�WKH�VWUXFWXUH�RI�IXHO�XVH�WRZDUGV�WKH�LQFUHDVH�RI�WKH�K\GURFDUERQ�IXHOV�VKDUH�
�� WKH�UHGXFWLRQ�RI�SURGXFWLRQ�FDSDFLW\�RI�KDUG�FRDO�PLQLQJ��KHQFH�UHGXFWLRQ�RI�HQYLURQPHQWDO�LPSDFW�IURPWKLV�VHFWRU�
�� DQ�LQFUHDVH�RI�XVH�RI�UHQHZDEOH�HQHUJ\�VRXUFHV�
�� SURPRWLRQ� RI� UDLOZD\�� FRPELQHG� DQG� SXEOLF� WUDQVSRUW�� DQG� LQWURGXFWLRQ� RI� LQVWUXPHQWV� IRFXVHG� RQVXVWDLQDEOH�GHYHORSPHQW�RI�WUDQVSRUW�
�� WKH�HQKDQFHPHQW�RI�KHDW�LQVXODWLRQ�FDSDELOLW\�RI�EXLOGLQJV��WKDW�DOORZV�WR�XVH�KHDW�HQHUJ\�PRUH�UDWLRQDOO\�
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�� DQ�LQFUHDVH�RI�XVH�RI�ODQGILOO�JDV�DQG�ELRJDV�IURP�ZDVWHZDWHU�WUHDWPHQW�SODQWV�
�� LQWHQVLILFDWLRQ� RI� EUHHGLQJ� RXWSXWV� E\� FKDQJLQJ� FDWWOH� KRXVLQJ� VWUXFWXUH� DQG� E\� ZLGHU� DSSOLFDWLRQ� RIPHWKDQH�FDSWXULQJ�WHFKQLTXHV�IURP�OLWWHU�IUHH�UHDULQJ�V\VWHP�RI�UXPLQDQWV�
�� WKH� FKDQJH� LQ� IHUWLOLVDWLRQ� V\VWHP� ZLWK� WKH� YLHZ� WR� UDWLRQDOLVH� WKH� FRQVXPSWLRQ� RI� PLQHUDO� IHUWLOLVHUV�LQFOXGLQJ�QLWURJHQ�IHUWLOLVHUV��DQG�WR�LQFUHDVH�WKH�SURSRUWLRQ�RI�RUJDQLF�IHUWLOLVHUV�
�� WKH� HQKDQFHPHQW�RI�&2��DEVRUSWLRQ� DQG� DFFXPXODWLRQ� LQ� IRUHVWV� E\� HQODUJHPHQW� RI� WKH� UDWLRQ� RI� IRUHVWFRYHU�DQG�E\�LPSURYHPHQW�RQ�KHDOWK�FRQGLWLRQ�RI�IRUHVWV�

(PLVVLRQ�VFHQDULRV�DQG�WKH�RYHUDOO�HIIHFW�RI�WKH�DFWLRQV�LPSOHPHQWHG
,Q� WKLV� &KDSWHU�� WKH� XSGDWHG� LQ� UHODWLRQ� WR� WKH� 6HFRQG� 1DWLRQDO� 5HSRUW�� SRWHQWLDO� IXWXUH� SURMHFWLRQV� RIJUHHQKRXVH� JDV� HPLVVLRQ� DQG� UHPRYDOV� E\� ����� DUH� SUHVHQWHG�� FRQGLWLRQDO� XSRQ� GRPHVWLF� PHDVXUHVXQGHUWDNHQ�DQG�SROLFLHV�DGRSWHG��DV�ZHOO�DV�OLNHO\�HPLVVLRQ�DQG�UHPRYDO�SDWKV�DUH�VKRZQ�LQ�FDVH�RI�DEVHQFHRI�VXFK�SROLFLHV�DQG�PHDVXUHV��6FHQDULRV�IRU�HPLVVLRQ�FKDQJH�DUH�SUHVHQWHG�IRU�VL[�HFRQRP\�VHFWRUV��SRZHUJHQHUDWLRQ��PDQXIDFWXULQJ�LQGXVWU\��WUDQVSRUW��DJULFXOWXUH��IRUHVWU\��DV�ZHOO�DV�VHUYLFH�DQG�KRXVHKROG�VHFWRU�$GGLWLRQDOO\�� JUHHQKRXVH� JDV� HPLVVLRQ� SURMHFWLRQV� DUH� SUHVHQWHG� IRU� WKH� HQWLUH� HQHUJ\� V\VWHP�� DQG�PDFUR�HFRQRPLF�VFHQDULRV�IRU�JUHHQKRXVH�JDV�HPLVVLRQ�UHGXFWLRQ�RQ�WKH�QDWLRQDO�OHYHO�
$QDO\VLV� RI� SUHGLFWHG� HPLVVLRQ� FKDQJHV� E\� SDUWLFXODU� VHFWRU� LQGLFDWHV� LWV� VORZ� JURZWK� LQ� ����������+RZHYHU��WKH�SUHGLFWLRQ�UHVXOWV�RI�FDUERQ�GLR[LGH�HPLVVLRQV�IRU�WKH�ZKROH�HFRQRP\��DV�REWDLQHG�IURP�PDFUR�HFRQRPLF�UHIHUHQFH�VFHQDULRV�DUH��IURP�����WKRXVDQG�*J�&2��IRU�SDVVLYH�VFHQDULR��DVVXPLQJ�GHFUHDVLQJ�UDWHRI�HFRQRP\�UHVWUXFWXULQJ�DQG�SULYDWLVDWLRQ��XS�WR�����WKRXVDQG�*J�&2��IRU�WKH�EDVHOLQH�VFHQDULR��DVVXPLQJLQWHQVLILFDWLRQ�RI�HFRQRP\�UHVWUXFWXULQJ�DQG�SULYDWLVDWLRQ��LQ�������DQG�IURP�����WKRXVDQG�*J�&2��XS�WR����WKRXVDQG�*J�&2��LQ�������UHVSHFWLYHO\��7KLV�PHDQV��WKDW�LQ�FDVH�RI�HDFK�VFHQDULR��WKH�OHYHO�GHWHUPLQHG�E\�WKHFRPPLWPHQWV�LQ�WKH�.\RWR�3URWRFRO�ZLOO�QRW�EH�H[FHHGHG�
,Q� WKLV�&KDSWHU�� DOVR� VFHQDULRV� IRU� QLWURXV�R[LGH� �1�2��HPLVVLRQV� DUH�SUHVHQWHG�E\������� E\� WKH� IROORZLQJVRXUFH�FDWHJRULHV��DJULFXOWXUH��FKHPLFDO�LQGXVWU\�DQG�FRPEXVWLRQ��DV�ZHOO�DV�WKH�SURSRVDO�IRU�DFWLRQV�DLPHG�DWHPLVVLRQ�UHGXFWLRQ� LQ�VHFWRUV� UHVSRQVLEOH� IRU�HPLVVLRQ�RI� WKLV�JDV��$FFRUGLQJ� WR�DOO�RI� WKH� VFHQDULRV�� VOLJKWJURZWK�LQ�1�2�HPLVVLRQV�FRXOG�EH�H[SHFWHG�IURP����*J�LQ������XS�WR�����*J��UHIHUHQFH�VFHQDULR�±�VWDEOHHFRQRP\�JURZWK������*J��VXUYLYDO�VFHQDULR�±�SDVVLYH�HFRQRP\�JURZWK��RU����*J��SURJUHVV�VFHQDULR�±�DFWLYHHFRQRP\�JURZWK��LQ������

9XOQHUDELOLW\�DVVHVVPHQW��FOLPDWH�FKDQJH�LPSDFWV�DQG�DGDSWDWLRQ�PHDVXUHV
,W�ZDV�HVWLPDWHG�LQ�DJULFXOWXUDO�VHFWRU��WKDW�WKH�H[SHFWHG�ULVH�LQ�DLU� WHPSHUDWXUH�FRXOG�FDXVH�SURORQJDWLRQ�RIWKH�FOLPDWH�YHJHWDWLRQ�SHULRG�E\���������7KH�FRQVHTXHQFH�RI�WKLV�ZRXOG�EH�DFFHOHUDWLRQ�E\�DERXW���ZHHNV�RIWKH�VHHG� WLPH�OLPLW� IRU�DOO�RI� WKH�SODQWV�� DQG�DFFHOHUDWLRQ�RI� WKH�KDUYHVW�SHULRG��*HQHUDOO\�� WKH�FOLPDWH�KHDWUHVRXUFHV�XVHIXO�IRU�DJULFXOWXUDO�SURGXFWLRQ�ZRXOG�JURZ�LQ�3RODQG��EXW�WKHLU�HIIHFWLYH�XWLOLVDWLRQ�ZLOO�GHSHQGXSRQ�WKH�RSSRUWXQLW\�WR�VHFXUH�ZDWHU�QHHGV�RI�WKH�SODQWV�XQGHU�FXOWLYDWLRQ��,W�FRXOG�EH�ZDWHU�GHILFLW��WKDW�ZLOODSSHDU�DV�WKH�IDFWRU�UHGXFLQJ�WKH�IXWXUH�DJULFXOWXUDO�SURGXFWLRQ��DFFRUGLQJ�WR�VFHQDULRV�RI�WKH�IXWXUH�FOLPDWHFKDQJH��� DQG� WKDW� ZLOO� IRUFH� WR� VHHN� IRU� QHZ� VROXWLRQV�� )XWXUH� DJUR�FOLPDWH� FRQGLWLRQV�� JLYHQ� WKH� PRUHIDYRXUDEOH� ZDWHU� FRQGLWLRQV�� ZRXOG� SURGXFH� IDYRXUDEOH� FRQGLWLRQV� IRU� SODQW� SURGXFWLRQ� LQ� 3RODQG�7KHUPRSKLORXV�SODQWV� �PDL]H�� VR\EHDQ��RLOVHHG� VXQIORZHU��ZRXOG� UHDFW�ZLWK� WKHLU� KLJKHVW� FURS�JURZWK� UDWH�OLNHO\� HYHQ� DERXW� ������ 7KH� HIILFLHQF\� RI� JUDVVODQGV� FRXOG� JURZ� E\� DW� OHDVW� �������� 7KH� SHULRG� ZKHQDQLPDOV�DUH�NHSW�RQ�SDVWXUHV�ZRXOG�SURORQJ�FRQVLGHUDEO\��6RPH�RI�FRPPRQ�FURSV�FRXOG�UHDFW�ZLWK�D�GURS�LQWKHLU�\LHOG��WKDW�WR�WKH�KLJKHVW�H[WHQW�SRVVLEOH�ZRXOG�UHODWH�WR�SRWDWR�FURSV��+RZHYHU��LW�ZRXOG�EH�QHFHVVDU\�WRLQWURGXFH�DSSURSULDWH�FKDQJHV�LQWR�SODQW�SURGXFWLRQ�VWUXFWXUH�DQG�WHFKQRORJ\�LQ�RUGHU�WR�PDNH�WKH�SURGXFWLRQJURZWK�D� UHDOLW\�� ,I�QR�DGDSWDWLRQ�DFWLRQV�DUH�XQGHUWDNHQ�� WKH� WRWDO�SODQW�SURGXFWLRQ�PLJKW�HYHQ�GURS�E\�������� 6HOHFWLRQ� RI� DGHTXDWH� SODQW� VSHFLHV�� FKDQJH� LQ� VRLO� XVH� DQG� FURS� VWUXFWXUH� SDWWHUQV�� SURJUHVVLYHSURGXFWLRQ�]RQLQJ�DQG�LQWURGXFWLRQ�RI�WHFKQRORJLHV�DSSO\LQJ�ZDWHU�UHVRXUFHV�LQ�UDWLRQDO�PDQQHU��DV�ZHOO�DVSURORQJHG�YHJHWDWLRQ�SHULRG��ZRXOG�EH�RI�WKH�EDVLF�LPSRUWDQFH�IRU�WKH�DGMXVWPHQW�RI�DJULFXOWXUDO�SURGXFWLRQWR�H[SHFWHG�FOLPDWH�FKDQJH�
7KH�DFWLRQV�OHDGLQJ�WR�WKH�DVVHVVPHQW�RI�WKH�YXOQHUDELOLW\�RI�WKH�3ROLVK�FRDVWDO�]RQH�WR�VHD�OHYHO�ULVH��DV�ZHOODV�WKRVH�DLPHG�DW�WKH�SURWHFWLRQ�RI�WKH�3ROLVK�FRDVW�DJDLQVW�WKH�VHD�OHYHO�ULVH��DUH�VXSHUYLVHG�E\�WKH�0LQLVWU\RI�7UDQVSRUW�DQG�0DULQH�0DQDJHPHQW��DQG�WKH\�LQFOXGH��LQWHU�DOLD�
�� SUHGLFWLRQ�RI�WKH�LPSDFW�IURP�WKH�JURLQ�V\VWHP�RQ�ULSDULDQ�SURFHVVHV�LQ�WKH�FLUFXPVWDQFHV�RI�VHD�OHYHO�ULVH�
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�� GHWHUPLQDWLRQ�RI�WKH�VDIHW\�SURILOHV�IRU�WKH�FRDVWDO�]RQH�
�� HVWLPDWLRQ�RI�WKH�VWRUP�LPSDFW�UDQJH�DORQJVLGH�WKH�6RXWKHUQ�%DOWLF�&RDVW�
�� HVWLPDWLRQ�RI�ULVN�WR�KD]DUG�IURP�FOLPDWH�FKDQJH�LPSDFW�DQG�HVWDEOLVKPHQW�RI�SURFHGXUHV�IRU�OLWWRUDO�]RQHPDQDJHPHQW�
�� FODVVLI\LQJ�WKH�HURVLRQ�DQG�IORRG�KD]DUGV�DORQJ�WKH�FRDVWDO�OLQH�
�� HODERUDWLRQ�RI�ORQJ�WHUP�VHDVKRUH�SURWHFWLRQ�DQG�EHDFK�SUHVHUYDWLRQ�SURJUDPPHV�
�� DVVHVVPHQW� RI� VDIHW\� FRQGLWLRQV� IRU� WKH� +HOVNL� 3HQLQVXOD� DQG� RI� WKH� HIIHFWV� IURP� LWV� DUWLILFLDOUHSOHQLVKPHQW�LQ�WKH�SHULRG�RI������������DV�ZHOO�DV�WKH�SURSRVDOV�IRU�WKH�SURWHFWLYH�ZRUNV�SODQQHG�IRUWKH�SHULRG�RI�����������
�� SUHSDUDWLRQ�RI�VHDVKRUH�SURWHFWLRQ�VWUDWHJ\�
�� HODERUDWLRQ� RI� JXLGHOLQHV� IRU� WKH� DGRSWLRQ� RI� WKH� PDJQLWXGH� RI� K\GURORJLFDO� DQG� PHWHRURORJLFDOSKHQRPHQD�IRU�WKH�GHVLJQ�RI�WKH�VHDVKRUH�SURWHFWLYH�SURMHFWV�
�� HODERUDWLRQ�RI�VHDVKRUH�SURWHFWLYH�PHWKRGV�DQG�WKRVH�IRU�UHVWRUDWLRQ�RI�EHDFKHV�LQ�WKH�DUHD�RI�WKH�ORFDOLW\RI�8VWURQLH�0RUVNLH�
�� SDUWLFLSDWLRQ�WR�,QWHJUDWHG�0DQDJHPHQW�RI�5LSDULDQ�=RQHV�LQ�WKH�JURXS�RI�WKH�%DOWLF�6WDWHV�
�� HODERUDWLRQ�RI�WKH�FRQFHSW�WR�UHLQIRUFH�WKH�FOLII�LQ�WKH�DUHD�RI�WKH�ORFDOLW\�RI�-DVWU] ELD�*yUD�
7KH�FRQVHTXHQFHV�RI�FOLPDWH� LPSDFW�RQ�GRPHVWLF�ZDWHU� UHVRXUFHV� LQFOXGH�� UHGXFWLRQ�RI�ZDWHU�RXWIORZ�� VRLOPRLVWXUH��DQG�ZDWHU�UHWHQWLRQ�LQ�WKH�FDWFKPHQW�DUHD��DQG�RI�UHDO�HYDSR�WUDQVSLUDWLRQ��SDUWLFXODUO\�LQ�:HVWHUQ3RODQG��LQ�WKH�SHULRGV��ZKHQ�WHPSHUDWXUH�LQFUHDVH�LV�KLJKHU�DQG�SUHFLSLWDWLRQ�UHGXFWLRQ�LV�KHDYLHU��$�VKLIW�LVDOVR� H[SHFWHG� LQ� WKH� RFFXUUHQFH� RI� WKH� VSULQJ� KLJK� ZDWHU� VWDJHV� IURP� 0DUFK�$SULO� WR� -DQXDU\�)HEUXDU\�FDXVHG�E\�HDUOLHU�PHOWLQJ�RI�DFFXPXODWHG�VQRZ��0RUHRYHU��LW�LV�HVWLPDWHG��WKDW�WKH�DUHD�RI�LUULJDWHG�DUHDV�LQDJULFXOWXUH� VKRXOG� HQKDQFH� IURP� WKH� FXUUHQW� OHYHO� RI� �����XS�WR� DERXW� ��� LQ� ������$OVR�� H[SHFWHG� ZDWHUWHPSHUDWXUH� LQFUHDVH� VWLPXODWHG� E\� WKH� LQFUHDVH� LQ� DLU� WHPSHUDWXUH� XQGHU� FRQGLWLRQV� RI� GRXEOHG� &2�FRQFHQWUDWLRQ�LQ�WKH�DWPRVSKHUH�ZLOO�KDYH�HIIHFWV�RQ�VKRUWHQLQJ�ULYHU�LFLQJ�SHULRG�LQ�3RODQG��7KH�LQFUHDVH�LQPHDQ�DQQXDO�DLU�WHPSHUDWXUH�FRXOG�FDXVH�WKH�H[FHHGDQFH�RI�WKUHVKROG�ZDWHU�WHPSHUDWXUH�DERYH����&��WKDW�LQFRQVHTXHQFH� ZRXOG� GHWHULRUDWH� ZDWHU� TXDOLW\� LQ� WKH� ORZODQG� ULYHU� VHFWLRQV�� ZKHUH� WKH� RFFXUUHQFH� RIFRQVLGHUDEOH�ZDWHU�SROOXWDQW�HPLVVLRQV� LV� WKH�UHDOLW\�DOUHDG\�QRZ��+LJKHU�ZDWHU� WHPSHUDWXUH�PHDQV�DOVR�DQLQFUHDVH� LQ� FRQFHQWUDWLRQ� OHYHO� RI� QXWULHQWV�� WKXV� OHDGLQJ� WR� LQWHQVLILFDWLRQ� RI� HXWURSKLFDWLRQ� SURFHVVHV� LQZDWHU�UHVHUYRLUV��SDUWLFXODUO\�LQ�VKDOORZ�RQHV�

)LQDQFLDO�UHVRXUFHV��WHFKQRORJ\�WUDQVIHU�DQG�WKH�-RLQW�,PSOHPHQWDWLRQ�SURMHFWV��$,-�-,�
3RODQG� LV� QRW� REOLJHG� GLUHFWO\� WR� UHQGHU� DQ\� ILQDQFLDO� DLG�� DV� ZHOO� DV� WR� LPSOHPHQW� DQ\� DFWLRQV� DLPHG� DWWHFKQRORJ\�WUDQVIHU�WR�GHYHORSLQJ�FRXQWULHV��VLQFH�3RODQG�LV�QRW�OLVWHG�LQ�WKH�$QQH[�,,�WR�WKH�&RQYHQWLRQ��EXWLW�FRQWULEXWHV�WR�PDQ\�LQWHUQDWLRQDO�SURMHFWV�FR�ILQDQFHG�E\�WKH�3ROLVK�*RYHUQPHQW�
2XU� FRXQWU\� KDV� DFWLYHO\� SDUWLFLSDWHG� LQ� WKH� LPSOHPHQWDWLRQ� RI� WKH� -RLQW� ,PSOHPHQWDWLRQ� PHFKDQLVP� E\PHDQV�RI� XQGHUWDNLQJ� MRLQWO\�ZLWK� WKH�RWKHU�$QQH[� ,� FRXQWULHV� WKH�DFWLRQV� LQ� WKH� WHUULWRU\�RI�3RODQG�� WKRVHUHVXOW�LQ�JUHHQKRXVH�JDV�HPLVVLRQ�UHGXFWLRQ��7KH�ZLOOLQJQHVV�WR�LPSOHPHQW�MRLQWO\�WKH�&RQYHQWLRQ�REMHFWLYHVZDV� H[SUHVVHG� E\� WKH� *RYHUQPHQWV� RI� )LQODQG�� WKH� 1HWKHUODQGV� DQG� &DQDGD� �/HWWHUV� RI� ,QWHQWLRQ� ZHUHVLJQHG��� DQG�E\� WKH�1RUZHJLDQ�*RYHUQPHQW�� (LJKW� -RLQW� ,PSOHPHQWDWLRQ� SURMHFWV� KDYH� EHHQ� VHW�XS� VR� IDU�LQFOXGLQJ� �� -RLQW� ,PSOHPHQWDWLRQ� �-,�� SURMHFWV� DQG� �� SURMHFWV� LQ� WKH� IUDPHZRUN� RI� WKH� SLORW� SKDVH� RI� WKH$FWLYLWLHV� ,PSOHPHQWHG� -RLQWO\� �$,-��� 7KH� SURMHFWV� VHW�XS� LQ� 3RODQG� FRYHU� SULPDULO\� WKH� FKDQJH� WR� IXHOFRQWDLQLQJ�OHVV�FDUERQ�FRQWHQW��DQG�WKH�XWLOLVDWLRQ�RI�UHQHZDEOH�HQHUJ\�VRXUFHV�

5HVHDUFK�DQG�UHJXODU�REVHUYDWLRQV
5HVHDUFK�DLPHG�DW�LQYHVWLJDWLQJ�WKH�FOLPDWH�FKDQJH�DQG�YDULDELOLW\��DQG�WKH�FOLPDWH�SURFHVVHV��LV�FDUULHG�RXWLQ� QXPHURXV� VFLHQWLILF� LQVWLWXWLRQV� LQ� 3RODQG�� LQFOXGLQJ� ILUVW� RI� DOO� WKH� 3ROLVK� $FDGHP\� RI� 6FLHQFHV�XQLYHUVLWLHV��DJULFXOWXUDO�DQG�WHFKQLFDO�FROOHJHV��DQG�UHVHDUFK�DQG�GHYHORSPHQW�LQVWLWXWHV�VXERUGLQDWHG�WR�WKH0LQLVWU\�RI�(QYLURQPHQW��ZKLOH� WKH� ,QVWLWXWH� RI�0HWHRURORJ\� DQG�:DWHU�0DQDJHPHQW� SOD\V� WKH�PDMRU� UROHDPRQJ� WKH� ODWWHU�� ,Q� WKLV� UHVHDUFK��PDLQO\�RYHU� ����\HDU� ODVWLQJ�PHDVXUHPHQW� VHULHV� RI� DLU� WHPSHUDWXUH� DUHDSSOLHG��EXW�WR�OHVV�H[WHQW�WKRVH�FRQFHUQLQJ�DWPRVSKHULF�SUHFLSLWDWLRQ��DLU�SUHVVXUH�DQG�ZLQG��7KH�QDWXUH�RIKRPRJHQRXV�VHTXHQFHV�KDYH�WKH�PXOWL�\HDU�DLU�WHPSHUDWXUH�VHULHV�IRU���PHWHRURORJLFDO�VWDWLRQV�LQ�3RODQG��,WLV� WKH� ,QVWLWXWH� RI� 0HWHRURORJ\� DQG� :DWHU� 0DQDJHPHQW�� ZKR� LV� WKH� XQLW� UHVSRQVLEOH� IRU� RUJDQLVDWLRQDOVWUXFWXUH� DQG� RSHUDWLRQDO� SHUIRUPDQFH� RI� WKH� REVHUYLQJ� V\VWHP� LQ� WHUPV� RI� SHUPDQHQW� PRQLWRULQJ� RIDWPRVSKHUH�DQG�WKH�K\GURVSKHUH�



�

,Q� WKH� IUDPHZRUN� RI� WKH� *&26� 3URJUDPPH�� WKH� 3ROLVK� LQVWLWXWLRQV� SDUWLFLSDWH� LQ� WKH� IROORZLQJ� REVHUYLQJV\VWHPV�ZRUOG�ZLGH��PHWHRURORJLFDO�DQG�DWPRVSKHULF�����VWDWLRQV�DQG�����PHWHRURORJLFDO�DQG�SUHFLSLWDWLRQVLWHV���RFHDQLF������SODWIRUPV�DQG�VWDWLRQV���(DUWK�VXUIDFH������PHDVXULQJ�VLWHV���DQG�VDWHOOLWH�REVHUYDWLRQ�RIFOLPDWH� �SDUWLFLSDWLRQ� LQ� (80(76$7� 3URJUDPPH��� 0RUHRYHU�� LQ� WZR� REVHUYLQJ� VWDWLRQV� RQ� 0RXQW.DVSURZ\� :LHUFK� �LQ� 7DWUD� 0RXQWDLQV�� DQG� LQ� WKH� ORFDOLW\� RI� 'LDEOD� *yUD� �LQ� WKH� %RUHFND� )RUHVW�DWPRVSKHULF�FRQFHQWUDWLRQV�RI�FDUERQ�GLR[LGH�DQG�RWKHU�JUHHQKRXVH�JDVHV��&+��DQG�6)���DUH�PHDVXUHG��$SDUWIURP�*&26�� 3RODQG� SDUWLFLSDWHV� DOVR� LQ� WKH� RWKHU� LQWHUQDWLRQDO� SURJUDPPHV��:RUOG� &OLPDWH� 3URJUDPPH�,QWHUQDWLRQDO�*HRVSKHUH�%LRVSKHUH�3URJUDPPH��DQG�,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH�

(GXFDWLRQ��WUDLQLQJ�DQG�SXEOLF�DZDUHQHVV
7ZR�0LQLVWULHV�DUH� UHVSRQVLEOH� IRU�HGXFDWLRQDO�SROLF\� LQ� WKH� ILHOG�RI�HQYLURQPHQWDO�SURWHFWLRQ��0LQLVWU\�RI1DWLRQDO� (GXFDWLRQ� DQG� 0LQLVWU\� RI� (QYLURQPHQW�� ,Q� ������ WKHVH� 0LQLVWULHV� VLJQHG� WKH� 0HPRUDQGXP� RI8QGHUVWDQGLQJ�RQ�FR�RSHUDWLRQ�LQ�WKH�ILHOG�RI�HFRORJLFDO�HGXFDWLRQ�WKDW�UHVXOWHG�LQ�HODERUDWLRQ�RI�WKH�1DWLRQDO6WUDWHJ\� IRU� (FRORJLFDO� (GXFDWLRQ�� 7KLV� GRFXPHQW� FRQVWLWXWHV� WKH� EDVLV� IRU� WKH� LPSOHPHQWDWLRQ� RI� WDVNVUHODWLQJ� WR� HFRORJLFDO� HGXFDWLRQ� ZLWKLQ� IRUPDO� HGXFDWLRQDO� V\VWHP� �IURP� NLQGHUJDUWHQV� WR� XQLYHUVLWLHV�� LQPDMRU� LQVWLWXWLRQV�� FHQWUDO� DGPLQLVWUDWLRQ� DJHQFLHV�� DQG� LQ� WKH� LQVWLWXWLRQV�� ZKLFK� DFW� LQ� IDYRXU� RIHQYLURQPHQWDO� SURWHFWLRQ� LQ� WKH� 9RLYRGVKLSV� DQG� 6HOI�*RYHUQPHQWV�� 7KH� SURYLVLRQV� UHODWLQJ� WR� WKHLQWURGXFWLRQ�RI�HQYLURQPHQWDO�HGXFDWLRQ�LQWR�HGXFDWLRQDO�V\VWHP�DUH�LQFOXGHG�LQ�WKH������$FW�RQ�(GXFDWLRQDO6\VWHP��DQG�LQ�WKH�$FW�RQ�(QYLURQPHQWDO�/DZ�RI������
%DVHG�RQ�WKH�DIRUHPHQWLRQHG�6WUDWHJ\��LQ�������D�GUDIW�H[HFXWLYH�3URJUDPPH�ZDV�HODERUDWHG�FRQFHUQLQJ�ERWKWKH� 1DWLRQDO� 6WUDWHJ\� IRU� (FRORJLFDO� (GXFDWLRQ� DQG� LWV� LPSOHPHQWDWLRQ� FRQGLWLRQV�� 7KH� DLP� RI� WKLV3URJUDPPH� LV� WR� DWWULEXWH� DQ� DSSURSULDWH� LPSRUWDQFH� WR� HFRORJLFDO� HGXFDWLRQ� WKRXJKW� DV� DQ� LQGLVSHQVDEOHFRQGLWLRQ� WR�SURYLGH�IRU� VXVWDLQDEOH�GHYHORSPHQW��7KH�3URJUDPPH� LV� LQWHQGHG� WR�SUHSDUH�JHQHUDO�SXEOLF� LQ3RODQG� WR� MRLQ� VXFK� DFWLRQV� ZKLFK� FRXOG� VHUYH� WR� WKH� SURWHFWLRQ� RI� WKH� HQYLURQPHQW� LQ� DFFRUGDQFH� ZLWKHQYLURQPHQWDO�SURWHFWLRQ�DQG�GHYHORSPHQW�VWDQGDUGV�PDQGDWRU\�LQ�WKH�(XURSHDQ�8QLRQ�
(QYLURQPHQWDO�DZDUHQHVV�RI�JHQHUDO�SXEOLF�LQ�3RODQG�LV�EHLQJ�GHYHORSHG�DW�VFKRROV�DQG�E\�PHDQV�RI�YDULRXVDFWLRQV�FRQGXFWHG�E\�*RYHUQPHQWDO�DQG�SXEOLF�RUJDQLVDWLRQV�DQG�E\�WKH�PHGLD��$OVR�� WUDLQLQJ�SURJUDPPHVGHGLFDWHG� WR� YDULRXV� SURIHVVLRQDO� DQG� VRFLDO� FRPPXQLWLHV� DUH� RI� VSHFLILF� LPSRUWDQFH�� 7KH� DLP� RI� WKH([HFXWLYH�3URJUDPPH�IRU�WKH�1DWLRQDO�6WUDWHJ\�IRU�(FRORJLFDO�(GXFDWLRQ�LV�WR�LQWHJUDWH�WKRVH�YDULRXV�VSKHUHVRI�HFRORJLFDO�HGXFDWLRQ�DQG�KHQFH�WR�HQKDQFH�WKH�HIIHFWLYHQHVV�RI�LWV�VRFLDO�HIIHFWV�
5DLVLQJ� WKH�DZDUHQHVV�RI� WKH�SXEOLF� LQ� IDYRXU�RI� WKH�HQYLURQPHQW�� DV�ZHOO� DV� LWV� HGXFDWLRQ�ZLWK� WKH�DLP� WRUDLVH� WKHLU� FRQFHUQ� DERXW� WKH� HQYLURQPHQW� KDV� WR� EHJXQ� ZLWK� FKLOGUHQ� LQ� NLQGHUJDUWHQV�� WKURXJK� VL[�\HDUJUDPPDU�VFKRRO��WKHQ�LQ�WKUHH�\HDU�J\PQDVLXP��DQG�DOVR�LQ�WKUHH�\HDU�KLJK�VFKRRO��6XFK�W\SH�RI�WKH�RYHUDOOHGXFDWLRQDO�V\VWHP�ZDV�LQLWLDWHG�LQ�������$�ZLGH�VFRSH�RI�HFRORJLFDO� LVVXHV�DQG� WKH�NQRZOHGJH�RQ�FOLPDWHFKDQJH� UHVXOWLQJ� IURP� DQWKURSRJHQLF� DFWLYLWLHV� LV� SURPRWHG� DOVR� E\� VWDWH�RZQ� XQLYHUVLWLHV� SURYLGLQJHGXFDWLRQ�RQ�HQYLURQPHQWDO�SURWHFWLRQ��$OVR�QRQ�VWDWH�RZQHG�XQLYHUVLWLHV�DUH�EHLQJ�HVWDEOLVKHG�ZLWK�WKH�DLPWR�SURYLGH�HGXFDWLRQ�LQ�WKH�ILHOG�RI�HQYLURQPHQWDO�KD]DUGV��LQFOXGLQJ�FOLPDWH�FKDQJH�
0RUHRYHU�� WKH� LVVXHV� RI� FOLPDWH� SURWHFWLRQ� DUH� WKH� FRQFHUQ� RI� D� GR]HQ� RI� YDULRXV� QRQ�JRYHUQPHQWDORUJDQLVDWLRQV�LQ�3RODQG��ZKLFK�FRQGXFW�WKHLU�DFWLYLWLHV�ILUVW�RI�DOO�LQ�IDYRXU�RI�SURPRWLRQ�RI�WKH�DFWLYLWLHV�WRUHGXFH�JUHHQKRXVH� JDV� HPLVVLRQ�� LQWHU� DOLD�� E\�PHDQV� RI� HIILFLHQW� HQHUJ\� XVH� DQG� HQHUJ\� SURGXFWLRQ� IURPUHQHZDEOH�VRXUFHV��GHYHORSPHQW�DQG�SURPRWLRQ�RI�SXEOLF�WUDQVSRUW��SURPRWLRQ�RI�HQHUJ\�VDYLQJ�LOOXPLQDWLRQ�RU� WKH� LPSURYHPHQW�RI�FDUERQ�XSWDNH�E\�ELRPDVV��7KRVH�DFWLYLW\� W\SHV�DUH�YDULRXV� LQIRUPDWLRQ�FDPSDLJQV�VHPLQDUV�DQG�UHJLRQDO�DFWLRQV�



��
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�����*HRJUDSKLFDO�HQYLURQPHQW�RI�3RODQG
3RODQG�LV�VLWXDWHG�LQ�PHGLXP�JHRJUDSKLFDO�ODWLWXGH�������¶��������¶�j�1��RI�&HQWUDO�(XURSH��DW�WKH�6RXWKHUQFRDVW�RI�WKH�%DOWLF�6HD��7RWDO�QDWLRQDO�WHUULWRU\��LQFOXGLQJ�PDULQH�LQODQG�ZDWHUV�WKDW�FRPSULVH�WKH�9LVWXOD�DQGWKH�6]F]HFLQ�/DJRRQV�DQG�KDUERXUV�� LV���������NP���7HUUDLQ�FRQILJXUDWLRQ� LV� ODWLWXGH�SDUDOOHO�� IURP�FRDVWDOORZODQGV� DW� WKH� 1RUWKHUQ� SDUW� RI� WKH� FRXQWU\�� WKURXJK� WKH� ODNHODQG� KLJKODQGV� DQG� ZLGH� ORZODQG� EHOW�� WR6RXWKHUQ�KLJKODQGV� DQG�PRXQWDLQV��ZKHUH� WZR�PDLQ� ULYHUV� RULJLQDWH� WR� UXQ� WKURXJKRXW�3RODQG�� L�H��9LVWXOD5LYHU�������NP��DQG�2GUD�5LYHU������NP���/DQGVFDSH�LQ�3RODQG�LV�SUHGRPLQDWHG�E\�YDVW�ORZODQGV������RIWKH�QDWLRQDO�WHUULWRU\�LV�VLWXDWHG�ORZHU�WKDQ�����PHWUHV�DERYH�VHD�OHYHO��DOPRVW�����RQ�WKH�DOWLWXGH�RI��������PHWUHV�� +LJKODQG� DQG� PRXQWDLQ� DUHDV� �DERYH� ���� PHWUHV� DERYH� VHD� OHYHO�� RFFXS\� DOPRVW� ��� QDWLRQDOWHUULWRU\��LQFOXGLQJ������FRYHUHG�E\�KLJK�PRXQWDLQV�
6XFK� ODWLWXGH�SDUDOOHO� WHUUDLQ� FRQILJXUDWLRQ��ZKLOH� LWV� DOWLWXGH�JURZV� IURP� WKH�%DOWLF� 6HD� EDVLQ� WRZDUGV� WKH6RXWK��FRQVWLWXWHV�DQ�LPSRUWDQW� IDFWRU�IRU�WKH�GHYHORSPHQW�RI�FOLPDWH�FRQGLWLRQV�LQ�3RODQG��DOORZLQJ�IRU�DQXQUHVWUDLQHG�SDUDOOHO�H[FKDQJH�RI�DLU�PDVV��7KHUHIRUH��WKH�FKDUDFWHULVWLF�RI�FOLPDWH�LQ�3RODQG�LV�LWV�WUDQVLHQFH�L�H�� LPSDFW� RI� ERWK� PDULQH� DQG� FRQWLQHQWDO� FOLPDWH� IHDWXUHV� LV� DSSDUHQW�� GHSHQGLQJ� RQ� FXUUHQW� DFWLYLW\� RIDWPRVSKHULF� SUHVVXUH� FRQILJXUDWLRQV� RFFXUULQJ� RYHU� &HQWUDO� (XURSH�� 7KLV� LQ� WXUQ� UHVXOWV� LQ� VLJQLILFDQWYDULDWLRQ�RI�FOLPDWH�DQG�ZHDWKHU�FRQGLWLRQV��RFFXUULQJ�\HDU�DIWHU�\HDU�DQG�GD\�DIWHU�GD\��UHVSHFWLYHO\��0HDQDQQXDO�DLU�WHPSHUDWXUH�LQ�3RODQG�LQ�WKH�SHULRG�RI�����������ZDV������&��EXW�GXULQJ�WKH�GHFDGH�RI����������LW�URVH�XS�WR������&��ZKHUHDV�WKH�QH[W�QLQH�\HDU�SHULRG�ZDV�\HW�ZDUPHU��DQG�PHDQ�DQQXDO�DLU�WHPSHUDWXUH�LQWKDW� SHULRG� ������������ URVH� XS�WR� ���� �&��0D[LPXP� WHPSHUDWXUH� LQ� 3RODQG� LQ� WKH� SHULRG� RI� ���������YDULHG�LQ�SDUWLFXODU�UHJLRQV�RI�WKH�FRXQWU\�IURP������&�XS�WR������&��ZKLOVW�PLQLPXP�WHPSHUDWXUH�YDULHG�LQWKH� VDPH� SHULRG� IURP� ������&� WR� ������&��$PSOLWXGH� RI� H[WUHPH� WHPSHUDWXUHV� YDULHG� WKHQ� IURP� �����&� LQFRDVWDO� ]RQH� XS�WR� �����&� LQ� (DVWHUQ� DUHD�� 0RVW� IUHTXHQWO\�� WKH� ZDUPHVW� PRQWK� LV� -XO\�� ZKHQ� PHDQWHPSHUDWXUH�JURZV�JUDGXDOO\�WRZDUGV�WKH�6RXWK��DQG�LW�DPRXQWV�IURP������&�LQ�FRDVWDO�]RQH�XS�WR������&�LQ6RXWKHUQ�ORZODQGV��������������DQG�LW�GLG�QRW�H[FHHG���&�RYHU�WKH�KLJKHVW�PRXQWDLQ�DUHDV��-DQXDU\�XVXDOO\�LVWKH� FROGHVW� PRQWK� RI� WKH� \HDU�� ZLWK� LWV� PHDQ� PRQWKO\� WHPSHUDWXUH� YDU\LQJ� PHULGLRQDOO\� IURP� �����&� LQ:HVWHUQ� FRDVW� WR� �����&� LQ� WKH� (DVW�� 7KH� LQIOXHQFH� RI� WHUUDLQ� FRQILJXUDWLRQ� LQ� 3RODQG� FDQ� EH� WKH� PRVWDSSDUHQWO\�SHUFHLYHG�LQ�WKH�GLVWULEXWLRQ�RI�DQQXDO�VXPV�RI�SUHFLSLWDWLRQ��0HDQ�DQQXDO�VXPV�RI�SUHFLSLWDWLRQDPRXQW�WR�����PP��ZKLOVW�LWV�PLQLPXP�VXPV�DUH�QRWHG�LQ�ORZODQG�&HQWUDO�3RODQG��DERXW�����PP���DQG�WKHPD[LPXP�LQ�KLJK�PRXQWDLQ�DUHDV��DERXW�������PP���ZKHUHDV�VXPPHU�SUHFLSLWDWLRQ�LV�SUHYDLOLQJ�RYHU�ZLQWHUSUHFLSLWDWLRQ��3UHFLSLWDWLRQ�FDQ�EH�FKDUDFWHULVHG�E\�LWV�ERWK�VLJQLILFDQW�VSDWLDO�YDULDWLRQ�DQG�VWURQJ�IOXFWXDWLRQ�\HDU�DIWHU�\HDU��0HDQ�DQQXDO�VXPV�RI�SUHFLSLWDWLRQ�LQ�3RODQG�LQ�WKH�SHULRG�RI������������H[FOXGLQJ�PRXQWDLQPHWHRURORJLFDO�VWDWLRQV��DPRXQWHG�WR�����PP��DQG�LQ�WKH�GHFDGH�RI�������������WR�����PP��DQG�LQ�QLQH�\HDUSHULRG�RI�������������WR�����PP�
3RODQG� LV�RQH�RI� WKH�SRRUHVW� FRXQWULHV� LQ�(XURSH� DV� FRQFHUQV�ZDWHU� UHVRXUFHV�� UHVXOWLQJ� LQ� DERXW�������P�

ZDWHU�SHU�FDSLWD�DQQXDOO\��WKDW�LV�WKUHH�WLPHV�OHVV�WKDQ�WKH�(XURSHDQ�PHDQ��DQG�PRUH�WKDQ�IRXU�WLPHV�OHVV�WKDQD�JOREDO�PHDQ��$GGLWLRQDOO\��WKH�FKDUDFWHULVWLFV�RI�WKHVH�UHVRXUFHV�DUH�WKHLU�VHDVRQDO�YDULDWLRQ�DQG�WHUULWRULDOGLIIHUHQWLDWLRQ��7KLV�LQ�WXUQ�OHDGV�WR�HLWKHU�SHULRGLFDO�GDQJHU�RI�ZDWHU�GHILFLW�RU�VXUSOXV�LQ�PDQ\�UHJLRQV�RI�WKHFRXQWU\��7KH�FDSDFLW\�RI�UHWHQWLRQ�UHVHUYRLUV�LQ�3RODQG�LV�UDWKHU�VPDOO��DQG�WKH\�DUH�DEOH�WR�UHWDLQ�RQO\����RIDQQXDO�ZDWHU�RXWIORZ� IURP�WKH�FRXQWU\� WHUULWRU\�� DQG� WKHUHIRUH� WKH\�GR�QRW�SURYLGH� IRU�DGHTXDWH�SURWHFWLRQDJDLQVW�GURXJKW�RU�IORRG�
:DWHU�XSWDNH�IRU�SXEOLF�DQG�HFRQRPLF�SXUSRVHV�KDV�DSSDUHQWO\�GHFUHDVHG��'XULQJ�WKH�SHULRG�RI�����������LWZDV� DV� PXFK� DV� ���� ORZHU� WKDQ� LQ� ������ 7KLV� LV� GXH�� ILUVW� DQG� IRUHPRVW�� WR� OLPLWDWLRQ� RI� ZDWHU� XVH� IRULQGXVWULDO� SXUSRVH� �LQGXVWULHV� DUH� UHVSRQVLEOH� IRU� ���� RI� RYHUDOO� ZDWHU� XSWDNH��� VLQFH� WKH� LQGXVWULHV� HLWKHUXQGHUJR� WKHLU� UHVWUXFWXULQJ� SURFHVVHV� RU� WKH\� KDYH� RSHUDWHG� PRUH� HIILFLHQWO\�� $QRWKHU� UHDVRQ� LV� D� PRUHHFRQRPLF�ZDWHU�XVH�E\�ERWK�WKH�SRSXODWLRQ�DQG�DJULFXOWXUH��0RUH�WKDQ�����RI�ZDWHU�XVHG�KDV�EHHQ�DEVWUDFWHGIURP�VXUIDFH�ZDWHU�UHVRXUFHV������IURP�VXEWHUUDQHDQ�ZDWHUV�DQG����IURP�SRVW�PLQLQJ�ZDWHUV�
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7DEOH������:DWHU�XSWDNH�IRU�QDWLRQDO�HFRQRP\�DQG�SXEOLF�SXUSRVHV
<HDUV 3URGXFWLRQSXUSRVH>KP�@

,UULJDWLRQ�LQ�DJULFXOWXUHDQG�IRUHVWU\DQG�ILVKHU\�SRQGV�UHILOOV>KP�@

2SHUDWLRQ�RIZDWHU�VXSSO\QHWZRUN>KP�@

7RWDO>KP�@
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6RXUFH��*86

7KH\�DUH� IDUPODQG�DQG�IRUHVWV�ZKLFK�DUH� WKH�SUHGRPLQDWLQJ� IRUPV�RI� ODQG�XVH� LQ�3RODQG��DQG� WKH\�DFFRXQWDOWRJHWKHU� IRU� DOPRVW� ����RI� WKH� QDWLRQDO� WHUULWRU\��$UDEOH� ODQG� SUHYDLOV� LQ� IDUPODQG� WKDW� RFFXSLHV� DOPRVW���� RI� WKH� DUHD� VXUIDFH�� WKH� RWKHU� ���� LV� RFFXSLHG� E\� SHUPDQHQW� JUDVVODQG� WR� FRPSULVH� ERWK� SHUPDQHQWPHDGRZV�DQG�SDVWXUHV��$UDEOH�ODQG�LV�VLWXDWHG�UDWKHU�XQLIRUPO\�WKURXJKRXW�WKH�FRXQWU\�WHUULWRU\��DQ�LWV�VKDUHLV� WKH� OHDVW� LQ� W\SLFDO� KLJKODQG�6RXWKHUQ�9RLYRGVKLSV�DQG� LQ�GHQVH� IRUHVW� DUHDV��7KH� VXUIDFH�DUHD�RI�DUDEOHODQG�KDV�UHJXODUO\�VKUXQN�SULPDU\� LQ� IDYRXU�RI� IRUHVWU\��XUEDQ�DUHDV��ZDVWH� ODQG�DQG�FRPPXQLFDWLRQ�DUHDV�3RODQG�LV�RQH�RI�WKH�FRXQWULHV�FKDUDFWHULVHG�E\�LQVLJQLILFDQW�WHUULWRULDO�VKDUH�RI�ZDVWH�ODQG�ZKLFK�LQFOXGH�DOVRQDWXUDO�ZDVWH�ODQG�VXFK�OLNH�OLWWRUDO�GXQHV�RU�EDUH�URFNV�LQ�KLJK�PRXQWDLQ�SDUWV�

7DEOH������7RWDO�VXUIDFH�DUHD�RI�WKH�FRXQWU\�E\�PRGH�RI�LWV�XVH
6XUIDFH�DUHD

���� ���� ����7\SH�RI�VXUIDFH�XVH
WKRXVDQGKD � WKRXVDQGKD � WKRXVDQGKD �

)DUPODQG)RUHVWV�DQG�ZRRGHG�ODQGV:DWHUV0LQLQJ�XVHV&RPPXQLFDWLRQ�DUHDV+RXVLQJ�DUHDV
:DVWH�ODQG2WKHU
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6RXUFH��*86

�����6RFLDO�DQG�HFRQRPLF�FKDUDFWHULVWLFV
5HSXEOLF� RI� 3RODQG� LV� D� FRQVWLWXWLRQDO� UHSXEOLF� UXOHG� XSRQ�PL[HG�PRGHO� RI� SUHVLGHQWLDO� DQG� SDUOLDPHQWDU\SRZHU�� /HJLVODWLYH� DXWKRULWLHV� DUH� 6HMP� �/RZHU� +RXVH� RI� 3DUOLDPHQW�� DQG� 6HQDWH�� ZKR� MRLQWO\� IRUP� WKH1DWLRQDO�$VVHPEO\��7KH�VXSUHPH�H[HFXWLYH�DXWKRULWLHV�DUH�WKH�3UHVLGHQW�RI�WKH�5HSXEOLF�DQG�WKH�&RXQFLO�RI0LQLVWHUV��&HQWUDO�*RYHUQPHQW��L�H��WKH�&RXQFLO�RI�0LQLVWHUV��ZKR�LV�GLUHFWHG�E\�WKH�3ULPH�0LQLVWHU��PDQDJHVWKH�6WDWH�GRPHVWLF�DQG�IRUHLJQ�SROLFLHV��2Q� WHUULWRULDO� OHYHO�� WKH�JRYHUQPHQWDO�DGPLQLVWUDWLRQ� LV� UHSUHVHQWHGE\� WKH� 9RLYRGHV� LQ� WKH� 9RLYRGVKLS� �L�H�� 3URYLQFLDO�� V\VWHP�� DQG� E\� WKH� &RXQW\� +HDGV� LQ� WKH� V\VWHP� RI&RXQWLHV��LQ�WKH�IUDPHZRUN�RI�UHVSRQVLELOLWLHV�WKH\�H[HFXWH�
2Q� �� -DQXDU\� ������ QHZ� WKUHH�OHYHO� WHUULWRULDO� V\VWHP� RI� WKH� 6WDWH� DGPLQLVWUDWLRQ� DXWKRULWLHV� HQWHUHG� LQWRIRUFH�� L�H�� WKH�QDWLRQDO�WHUULWRU\�KDV�EHHQ�VWUXFWXUHG� LQWR� WHUULWRULDO�XQLWV�RI� WKH�0XQLFLSDOLWLHV��&RXQWLHV�DQG9RLYRGVKLSV�����QHZ�9RLYRGVKLSV�UHSODFHG�WKH����ROG�RQHV��LQFOXGLQJ�����&RXQWLHV�DQG�\HW����FLWLHV��ZKLFKWKH� VWDWXV� RI� PXQLFLSDO� ERURXJKV� KDV� EHHQ� FRQIHUUHG� WR�� 1R� FKDQJH� ZDV� LQWURGXFHG� LQWR� WKH� ORZHVW�� L�H�PXQLFLSDO�V\VWHP��DQG�WKH�0XQLFLSDOLW\�KDV�UHPDLQHG�WKH�EDVLF�XQLW�RI�WKH�QDWLRQDO�WHUULWRULDO�VWUXFWXUH��7KHUHDUH� WRWDO� ������ 0XQLFLSDOLWLHV�� 7KH� DX[LOLDU\� XQLWV� ZLWKLQ� 0XQLFLSDOLWLHV� DUH� WKH� DUHDV� RI� WKH� JURXSV� RIYLOODJHV��ZLWK��������VXFK�JURXSV�HVWDEOLVKHG�WKURXJKRXW�WKH�QDWLRQDO�WHUULWRU\��7KLV�QHZ�WHUULWRULDO�GLYLVLRQ
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DQG�WKH�VWUXFWXUH�RI�WKH�SXEOLF�DXWKRULWLHV�FRUUHVSRQG�WR�VROXWLRQV�DGRSWHG�LQ�(XURSHDQ�&RXQWULHV�VLPLODU�WR3RODQG�LQ�WHUPV�RI�WKH�SRSXODWLRQ�QXPEHU�DQG�WKH�VXUIDFH�DUHD�
�������6RFLDO�&KDUDFWHULVWLFV
'HPRJUDSK\
$IWHU�SRVW�ZDU�GHPRJUDSKLF�H[SORVLRQ��VLQFH�PLG�HLJKWLHV��SRSXODWLRQ�JURZWK�UDWH�KDV�GHFOLQHG�LQ�3RODQG��,QWKH�SHULRG�RI������������SRSXODWLRQ�QXPEHU�JUHZ�E\�����WKRXVDQG�DQG�LW�DPRXQWHG�WR��������WKRXVDQG�DW�WKHHQG� RI� ������ ZKLOH� WKH� SUHYLRXVO\� RFFXUULQJ� GHFOLQH� WHQGHQF\� RI� WKH� ELUWK� UDWH� \HW� LQWHQVLILHG�� DQG� LWGUDPDWLFDOO\�GHFUHDVHG�LQ�WKDW�SHULRG�IURP����Å�WR����Å��,Q�������IRU�WKH�ILUVW�WLPH�LQ�WKH�SRVW�ZDU�SHULRG��DUHDO�ELUWK�UDWH�ZDV�QHJDWLYH��VLQFH�LW�DPRXQWHG�WR�WKH�OHYHO�RI��Å������WKRXVDQG���ZKLOH�PLJUDWLRQ�LQWHQVLW\�RIWKH�SRSXODWLRQ�UHWDLQHG��,Q�VXEVHTXHQW�\HDUV��SRSXODWLRQ�QXPEHU�GHFUHDVHG�IURP��������WKRXVDQG�DW�WKH�HQGRI������WR��������WKRXVDQG�DW�WKH�HQG�RI������
/RQJ�WHUP�GHPRJUDSKLF� SURJQRVLV� XQWLO� ����� DQWLFLSDWHV� LQVLJQLILFDQW� YDULDWLRQ� LQ� WKH� SRSXODWLRQ� QXPEHU�EHWZHHQ�������PLOOLRQ�ZLWK�WKH�WHQGHQF\�WRZDUGV�LWV�GHFOLQH��%\�������D�VOLJKW�GHFOLQH�UDWH�ZLOO�EH�UHWDLQHG�DQG�WKHQ�WKH�SRSXODWLRQ�QXPEHU�ZLOO�EHJLQ�WR�JURZ�JUDGXDOO\�WR�H[FHHG�WKH�QXPEHU�RI����PLOOLRQV�LQ������$IWHU� ������ D� FRQVLGHUDEOH� GHFOLQH� LQ� SRSXODWLRQ� QXPEHU� FDQ� EH� H[SHFWHG�� WKDW� ZLOO� UHVXOW� SULPDULO\� IURPJUDGXDO�GHFOLQH�LQ�ELUWK�UDWH��,Q�������SRSXODWLRQ�QXPEHU�LQ�3RODQG�ZLOO�DPRXQW�WR��������WKRXVDQG�
8QIDYRXUDEOH�FKDQJH�RFFXUV�LQ�DJH�VWUXFWXUH�RI�WKH�SRSXODWLRQ��$�GHFOLQH�LQ�ELUWK�UDWH�UHVXOWV�LQ�DEVROXWH�GURSLQ�SDUWLFLSDWLRQ�RI�SHRSOH�LQ�ÄSUH�SURGXFWLYH´�DJH�LQ�UHODWLRQ�WR�WRWDO�SRSXODWLRQ�QXPEHU��IURP�������LQ�����WR� ������ LQ� ������� ZKLOH� DFFRPSDQLHG� E\� JURZLQJ� SDUWLFLSDWLRQ� RI� WKRVH� LQ� ÄSURGXFWLYH´� DQG� ÄSRVW�SURGXFWLYH´�DJH��IURP�������LQ������WR�������LQ�������DQG�������LQ������WR�������LQ�������UHVSHFWLYHO\��$V�UHVXOWV�IURP�GHPRJUDSKLF�SURJQRVLV�XQWLO�������IXUWKHU�WUDQVIRUPDWLRQ�LQ�DJH�VWUXFWXUH�RI�WKH�SRSXODWLRQFDQ� EH� H[SHFWHG�� GHPRQVWUDWLQJ� D� UHJXODU� GHFOLQH� LQ� WKH� QXPEHU� RI� SHRSOH� LQ� ÄSUH�SURGXFWLYH´� DJH�� ZLWKSDUDOOHO�FRQVLGHUDEOH�LQFUHDVH�LQ�WKRVH�LQ�ÄSRVW�SURGXFWLYH´�DJH��7KH�QXPEHU�RI�SHRSOH� LQ�ÄSURGXFWLYH´�DJHZRXOG�JURZ�E\�������DQG�WKHQ�LW�ZRXOG�KDYH�GHFOLQHG��'XULQJ�WKH�HQWLUH�SURJQRVLV�SHULRG��D�����GHFOLQH�LQWKH�QXPEHU�RI� SHRSOH� LQ� ÄSUH�SURGXFWLYH´� DJH� FDQ� EH� H[SHFWHG�� )DYRXUDEOH� FKDQJH� LQ� SURORQJDWLRQ� RI� OLIHH[SHFWDQF\�ZLOO� FDXVH�� WKDW�SDUWLFLSDWLRQ�RI�SHRSOH� LQ� UHWLUHPHQW�DJH� LQ� UHODWLRQ� WR� WRWDO�SRSXODWLRQ�QXPEHUZLOO�LQFUHDVH�XS�WR�����LQ�������JURZWK�E\�PRUH�WKDQ������
,Q� WKH�QLQHWLHV��D�VWDELOLVDWLRQ�ZDV�QRWHG�RI�SDUWLFLSDWLRQ�RI� LQKDELWDQWV� OLYLQJ� LQ�XUEDQ�DUHDV�� DPRXQWLQJ� WR������� 7KH� PRVWO\� XUEDQLVHG� DUHDV� DUH� WKH� 6LOHVLDQ� 9RLYRGVKLS� �������� DQG� /RZHU�6LOHVLDQ� 9RLYRGVKLS��������� ,Q� ������ WKHUH� ZHUH� ���� FLWLHV� LQ� 3RODQG�� LQFOXGLQJ� ��� FLWLHV� RI� RYHU� ���� WKRXVDQG� LQKDELWDQWV�:DUVDZ��WKH�FDSLWDO�RI�3RODQG��DQG�WKH�ELJJHVW�3ROLVK�FLW\��KDV�PRUH�WKDQ�����PLOOLRQ�LQKDELWDQWV��3RSXODWLRQGLVWULEXWLRQ�LQ�3RODQG�LV�GLYHUVH��$YHUDJH�SRSXODWLRQ�GHQVLW\�DPRXQWV�WR�����LQKDELWDQWV�SHU���NP���EXW�LQ�WKHPRVW� GHQVHO\� LQKDELWHG� 6LOHVLDQ�9RLYRGVKLS� LW� DPRXQWV� WR� ����� 7KH�1RUWK�(DVWHUQ�� L�H�� WKH� 3RGODVNLH� DQG:DUPL VNR�0D]XUVNLH�9RLYRGVKLSV��ZKHUH�SRSXODWLRQ�GHQVLW\�DPRXQWV�WR����LQKDELWDQWV�SHU���NP���DUH�WKHOHDVW�LQKDELWHG�UHJLRQV�LQ�3RODQG�
7DEOH�������6HOHFWHG�GHPRJUDSKLF�GDWD�IRU�3RODQG

<HDUV 3RSXODWLRQ�QXPEHU %LUWK�UDWH 3RSXODWLRQ�LQ�FLWLHV
7RWDO�LQ�WKRXVDQGV SHU�VTXDUH�NP ��Å� ����
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6RXUFH��*86
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����7DEOH������3UHGLFWLRQ�RI�FKDQJH�LQ�SRSXODWLRQ�QXPEHU
3RSXODWLRQ�QXPEHU�LQ�WKRXVDQGV

���� ���� ���� ���� ���� ����
������ ������ ������ ������ ������ ������

����6RXUFH��*86

(FRQRPLF�VLWXDWLRQ�RI�KRXVHKROGV7KHUH�DUH�RYHU������PLOOLRQ�KRXVHKROGV�UHJLVWHUHG�LQ�3RODQG��HDFK�RI�DYHUDJH�QXPEHU�RI������PHPEHUV��$IWHUKLJK�HFRQRPLF�JURZWK��ZKLFK�UHVXOWHG�LQ������������D�VORZGRZQ��HIIHFWHG�LQ�WKH�JURZWK�UDWH�LQ�������WKDWZDV�UHIOHFWHG�LQ�ZRUVHQLQJ�LQFRPH�VLWXDWLRQ�RI�IDPLOLHV��$V�UHVXOWV�IURP�VWXGLHV�RQ�KRXVHKROG�EXGJHWV��UHDOLQFRPH�GHFOLQHG�LQ�KRXVHKROGV�UHODWHG�WR�DJULFXOWXUDO�RFFXSDWLRQ�DQG�LQ�WKRVH�NHHSLQJ�XS�XSRQ�QRQ�HDUQLQJ�PDNLQJ� VRXUFHV� RWKHU� WKDQ� SHQVLRQ� RU� DQQXLW\�� )XUWKHUPRUH�� WKH� GLIIHUHQWLDWLRQ� RI� LQFRPH� OHYHO� EHWZHHQSDUWLFXODU� VRFLR�HFRQRPLF� KRXVHKROG� W\SHV� KDV� JRW� GHHSHU�� 7KH� PRVW� VLJQLILFDQW� FKDQJHV� ZHUH� QRWHG� LQKRXVHKROGV�UHODWHG�WR�DJULFXOWXUH��,Q�������WKH�OHYHO�RI�GLVSRVDEOH�LQFRPH�LQ�IDUPHUV¶�KRXVHKROGV�ZDV�DERXW��� ORZHU� WKDQ� DYHUDJH� OHYHO� RI� RYHUDOO� KRXVHKROG� LQFRPH�� ZKLOVW� LQ� ����� WKLV� GLIIHUHQFH� DPRXQWHG� WR� DVPXFK� DV� DERXW� ����� ,Q� KRXVHKROGV� RI� WKH� HPSOR\HHV�PDQDJLQJ� IDUPV� WKHVH� LQGLFDWRUV� DPRXQWHG� WR� DERXW����DQG�DERXW������UHVSHFWLYHO\�
2QO\� D� VOLJKW� LPSURYHPHQW� ZDV� QRWHG� RI� IXUQLVKLQJ� WKH� KRXVHKROG� ZLWK� KRXVHKROG� SHUPDQHQW� XVH� JRRGV�6HOHFWHG�FKDUDFWHULVWLFV�RI�KRXVHKROG�JRRGV�SHU�����KRXVHKROGV�LQ�3RODQG�DUH�IROORZLQJ�

79�VHW����������LQFOXGLQJ�FRORXU�79�VHWV���������79�6DW�HTXLSPHQW�������SHUVRQDO�FRPSXWHU�������DXWRPDWLF�ZDVKHU�������UHIULJHUDWRU�������PRWRUELNH������FDU�������
+RZHYHU��LW�LV�VWLOO�WKH�FDVH�� WKDW� WKH�IDPLOLHV�XVHG�WR�DOORFDWH�PDMRU�SDUW�RI�WKHLU� LQFRPH�IRU�IRRGVWXIIV�DQGSHUPDQHQW�KRXVLQJ�IHHV��,Q�������H[SHQVHV�IRU�WKH�DIRUHPHQWLRQHG�JURXSV�RI�QHHGV�DFFRXQWHG�DOWRJHWKHU�IURPDERXW� ���� WR� RYHU� ����RI� RYHUDOO� KRXVHKROG� H[SHQVHV�� LQFOXGLQJ� IHHV� IRU� HQHUJ\� FDUULHUV� �� IURP������ WR������

8QHPSOR\PHQW&KDQJH�LQ�VLWXDWLRQ�ZDV�VLJQLILFDQW�LQ�WKH�ODERXU�PDUNHW�GXULQJ�WUDQVIRUPDWLRQ�SHULRG�RI�WKH�3ROLVK�HFRQRP\�DQG�WKUHH�WLPH�SHULRGV�FDQ�EH�VR�GLVWLQJXLVKHG�
��� ���������� �� &KDUDFWHULVWLFV� RI� WKLV� SHULRG� RI� HFRQRPLF� FKDQJH� RFFXUULQJ� GXULQJ� LQLWLDO� \HDUV� RI� WKHWUDQVIRUPDWLRQ��DQG�RI�DGMXVWPHQW�RI�WKH�HPSOR\PHQW�PDJQLWXGH�DQG�VWUXFWXUH�WR�PDUNHW�HFRQRP\�EHLQJLQWURGXFHG�� LV� D� FRQVLGHUDEOH� GHFOLQH� LQ� ODERXU� GHPDQG�� UHVXOWLQJ� LQ� GHFOLQH� RI� HPSOR\PHQW� QXPEHU� DVPXFK�DV�E\�������SHRSOH��DQG�DQ�LQFUHDVH�LQ�XQHPSOR\PHQW�QXPEHU��$V�ODWH�DV�LQ�������WKH�WHQGHQF\�WRGLPLQLVKLQJ�GHPDQG�IRU�ODERXU�IRUFH�ZDV�KDPSHUHG����� ���������� �� &KDUDFWHULVWLFV� RI� WKLV� SHULRG� LV� D� UDSLG� HFRQRPLF� JURZWK�� ZKHQ� *'3� UHDFKHG� �����6LWXDWLRQ� LQ� ODERXU�PDUNHW�JUDGXDOO\� LPSURYHG�EHLQJ� VWLPXODWHG�E\� IDYRXUDEOH� HFRQRPLF� FLUFXPVWDQFHVDQG�E\�UHODWHG�JURZWK�LQ�HPSOR\PHQW�LQ�SULYDWH�VHFWRU��DV�ZHOO�DV�E\�VORZGRZQ�RI�UHVWUXFWXULQJ�SURFHVVHVLQ�WKH�HFRQRP\��DIIHFWLQJ�WKH�OLPLWDWLRQ�RI�HPSOR\PHQW�UHGXFWLRQ��DV�ZHOO�DV�UHGXFWLRQ�RI�HPSOR\PHQW�LQWKH� ÄJUH\� ]RQH´�� (PSOR\PHQW� QXPEHU� LQFUHDVHG� E\� ������ WKRXVDQG� SHRSOH�� DQG� XQHPSOR\PHQW� UDWHGHFOLQHG�WR����������� ���������� �� &KDUDFWHULVWLFV� RI� WKLV� SHULRG� LV� D� VWURQJ� GHFOLQH� WHQGHQF\� LQ� HPSOR\PHQW�� ,Q� ������ WKHXQHPSOR\PHQW�QXPEHU� LQFUHDVHG�XS�WR��������� WKRXVDQG��DQG� WKH�XQHPSOR\PHQW� UDWH� JUHZ�XS�WR�����6LWXDWLRQ�LQ�HPSOR\PHQW�PDUNHW�ZRUVHQHG�PDLQO\�LQ�UHVXOW�RI�D�VORZGRZQ�LQ�HFRQRPLF�JURZWK�UDWH�DQGDQ� DFFHOHUDWLRQ� RI� UHVWUXFWXULQJ� SURFHVVHV� LQ� FHUWDLQ� LQGXVWULDO� EUDQFKHV�� DV� ZHOO� DV� RI� D� FRQVLGHUDEOHUHGXFWLRQ� RI� SURGXFWLRQ�� WUDGH� DQG� VHUYLFH� DFWLYLW\� LQ� UHODWLRQ� WR� WKH�5XVVLDQ� FULVLV�� 6LWXDWLRQ� LQ� ODERXU
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PDUNHW� ZDV� DOVR� PDGH� GLIILFXOW� E\� LQFUHDVHG� LQIORZ� RI� JUDGXDWHV�� WKDW� ZDV� WKH� ILUVW� VLJQDO�� WKDW� WKHGHPRJUDSKLF�H[SORVLRQ�LV�JHWWLQJ�RQ�WKH�ODERXU�PDUNHW�
7KH� WUDQVIRUPDWLRQ�SHULRG� LV�FKDUDFWHULVHG�E\�FRQWLQXRXV�G\QDPLF�GHYHORSPHQW�RI�SULYDWH� VHFWRU��ZKHUH� LQ���������� WKH� HPSOR\PHQW� QXPEHU� LQFUHDVHG� E\� ����PLOOLRQ� SHRSOH�� ,Q� WKH� VDPH� SHULRG�� WKH� HPSOR\PHQWQXPEHU�LQ�WKH�SXEOLF�VHFWRU�GHFOLQHG�E\�����PLOOLRQ�SHRSOH��DQG�DW�WKH�VDPH�WLPH�WKHLU�SDUWLFLSDWLRQ�WR�RYHUDOOHPSOR\HG�SHRSOH�GHFOLQHG�IURP�������LQ������ WR������� LQ�������7KH�FKDQJH� LQ�HFRQRP\�ZDV�DSSDUHQWO\UHIOHFWHG�E\�FKDQJH�LQ�WKH�HPSOR\PHQW�OHYHO�DQG�VWUXFWXUH�LQ�HFRQRPLF�VHFWRUV��EHLQJ�WKH�PRVW�LQWHQVLYH�LQLQGXVWULDO� VHFWRU�� 3HUFHQWDJH� SDUWLFLSDWLRQ� RI� SHRSOH� HPSOR\HG� LQ� WKLV� VHFWRU� UHGXFHG� FRQVLGHUDEO\� IURP������LQ������WR�������LQ������LQ�IDYRXU�RI�VHUYLFH�VHFWRU�ZKLFK�VKDUH�LQ�WKH�HPSOR\PHQW�LQFUHDVHG�IURP������LQ������XS�WR�������LQ�������(PSOR\PHQW�LQ�DJULFXOWXUDO�VHFWRU�UHPDLQV�RQ�VLPLODU�OHYHO�RI��������
$�QHJDWLYH� IHDWXUH�RI� XQHPSOR\PHQW� LQ�3RODQG� LV� D� FRQVLGHUDEOH�GLIIHUHQWLDWLRQ�RI� LWV� LQWHQVLW\� LQ� UHJLRQDODVSHFW��WKDW�LV�FDXVHG�ILUVWO\�E\�XQHYHQ�OHYHO�RI�HFRQRPLF�GHYHORSPHQW�RI�SDUWLFXODU�UHJLRQV��DQG�DOVR�E\�WKHLUGLIIHUHQWLDWHG�GHPRJUDSKLF�VLWXDWLRQ��7KH�ZRUVW�VLWXDWLRQ�LV�LQ�1RUWKHUQ�DQG�1RUWK�(DVWHUQ�UHJLRQV�RI�3RODQG�WKRVH� DUH� ZHDNO\� HFRQRPLFDOO\� GHYHORSHG�� DQG� WKH\� DUH� GRPLQDWHG� E\� DJULFXOWXUDO� DFWLYLW\�� &RQVLGHUDEOHVKDUH�LQ�JHQHUDWLQJ�WKH�XQHPSOR\PHQW�LQ�WKRVH�UHJLRQV�UHVXOWHG�IURP�OLTXLGDWLRQ�RI�WKHLU�VWDWH�RZQHG�IDUPV�7KH� ORZHVW� XQHPSOR\PHQW� UDWH� LV� LQ� WKH� 9RLYRGVKLSV� ZLWK� ODUJH� XUEDQ� DJJORPHUDWLRQV� ZKLFK� DUHFKDUDFWHULVHG�E\�WKH�KLJKHVW�GHJUHH�RI�XUEDQLVDWLRQ�DQG�GHYHORSPHQW�RI� LQGXVWU\�DQG�VHUYLFHV��$�IHDWXUH�RIUXUDO�ODERXU�PDUNHW�LV�LWV�JURZLQJ�WHQGHQF\�RI�XQHPSOR\PHQW�QXPEHU��WKDW�DFFRXQWV�IRU�DOPRVW�����RI�WRWDOXQHPSOR\PHQW� LQ� 3RODQG� �LQ� 'HFHPEHU� ������� ,Q� WKH� 1RUWKHUQ� DQG� 1RUWK�(DVWHUQ� 3RODQG�� ZKHUH� UXUDOSRSXODWLRQ�SUHGRPLQDWH��WKLV�SHUFHQWDJH�LV��������
,UUHVSHFWLYH�RI�DQ\�WHQGHQF\�LQ�GHYHORSPHQW�RI�RYHUDOO�QXPEHU�RI�XQHPSOR\HG�SHRSOH��WKH�IROORZLQJ�WKH�PRVWLPSRUWDQW� SUREOHP� DUHDV� LQ� WKH� ODERXU� PDUNHW� VWLOO� UHPDLQ�� KLJK� SHUFHQWDJH� RI� \RXQJ� XQHPSOR\HG� SHRSOH������� SHRSOH� ZKR� IDFH� XQHPSOR\PHQW� ORQJHU� WKDQ� IRU� D� \HDU� ������� LQ� 'HFHPEHU� ������� WKDW� RIXQHPSOR\HG� SHRSOH� FKDUDFWHULVHG� E\� ORZ� HGXFDWLRQDO� OHYHO� ������� RI� RYHUDOO� XQHPSOR\HG� LQ� 'HFHPEHU������� DQG� RI� SHRSOH�� ZKR� KDYH� EHHQ� UHJLVWHUHG� DV� XQHPSOR\HG�� EXW� ZKR� KDYH� KDG� QR� ULJKW� WR� WKHXQHPSOR\PHQW� DOORZDQFHV� ������� LQ� -DQXDU\� ������� /RQJ�WHUP� XQHPSOR\PHQW� JUHZ� WR� SDUWLFXODUO\� ODUJHH[WHQW�LQ�WKH�UHJLRQV�ZKLFK�DUH�HFRQRPLFDOO\�RXWGDWHG��L�H��W\SLFDOO\�DJULFXOWXUDO�UHJLRQV��LQ�WKH�DUHDV�RI�WKHIRUPHU�VWDWH�RZQHG�IDUPV�

7DEOH������7KH�QXPEHU�RI�UHJLVWHUHG�XQHPSOR\HG�DQG�WKH�XQHPSOR\PHQW�UDWH�>�@
<HDUV ���� ���� ���� ���� ���� ���� ���� ����
8QHPSOR\HG�>WKRXVDQG@ � ������� ������� ������� ������� ������� ������� �������
8QHPSOR\PHQW�UDWH�>�@ � ��������� �������� �������� �������� �������� �������� ��������
6RXUFH��*86
6WDEOH� UHGXFWLRQ� RI� WKH� XQHPSOR\PHQW� UDWH� DQG� UHGXFWLRQ� RI� WKH� XQHPSOR\PHQW� VL]H� �OHVV� WKDQ� �� PLOOLRQSHRSOH��ZLOO� EH� GLIILFXOW� WR� DWWDLQ� LQ� WKH� IRUWKFRPLQJ� \HDUV� LI� WKH� HFRQRPLF� JURZWK� UDWH� LV� QRW� VSHHGHG� XSFRQVLGHUDEO\��$GGLWLRQDOO\��GHPRJUDSKLF�VLWXDWLRQ�ZLOO�EDGO\�DIIHFW� WKH� ODERXU�PDUNHW��$Q� LQFUHDVH�E\���������WKRXVDQG�SHRSOH�ZKR�DUH�SURIHVVLRQDOO\�DFWLYH�LV�H[SHFWHG�LQ�WKH�QH[W�ILYH�\HDUV��,PSOHPHQWDWLRQ�RI�D�VHWRI�PHDVXUHV�SUHVHQWHG��RQ���0DUFK������� LQ�JRYHUQPHQWDO�GRFXPHQW� WLWOHG� Ä7KH� WLPH�VFKHGXOH� IRU�DFWLRQVDLPHG�DW�WKH�VXSSRUW�WR�HQWHUSULVH�DQG�WKH�FUHDWLRQ�RI�QHZ�MREV´�FRXOG�EH�LQ�IDYRXU�RI�DQ�HQKDQFHPHQW�RI�WKHZRUNSODFH� QXPEHU� DQG� LQFOXGH�� DOOHYLDWLRQ� RI� WKH� EXUGHQ� RI� WD[HV�� PDNLQJ� WKH� ODERXU� ODZ� PRUH� IOH[LEOH�VXSSRUWLQJ�VPDOO�DQG�PHGLXP�VL]HG�HQWHUSULVHV��DQG�IDFLOLWDWLRQ�RI�LQYHVWPHQW�LQ�DQG�FUHDWLRQ�RI�H[SRUWV�
$FWLYH� IRUPV�RI�FRXQWHUDFWLRQ� WKH�XQHPSOR\PHQW�� WKRVH� DUH� ILQDQFHG�E\� WKH�6WDWH�ZLWK� WKH� UHVRXUFHV� IURP/DERXU� )XQG�� DUH� XQGHUWDNHQ� ZLWK� WKH� DLP� WR� LPSURYH� VLWXDWLRQ� LQ� ODERXU� PDUNHW�� 7KHVH� DFWLRQV� LQFOXGHWUDLQLQJ�FRXUVHV�� LQWHUYHQWLRQ�ZRUNV��SXEOLF�ZRUNV�� ORDQV��DQG�DOVR�SURIHVVLRQDO�DFWLYDWLRQ�RI� WKH�JUDGXDWHV�5HODWLYHO\�ORZ�SHUFHQWDJH�RI�XQHPSOR\HG�SHRSOH�EHQHILWHG�IURP�WKH�FRXQWHUDFWLRQ�WKH�XQHPSOR\PHQW��DQG�LWDPRXQWHG�WR�������WKRXVDQG�LQGLYLGXDOV�LQ������������+RZHYHU��LQ�WKH�SUHVHQFH�RI�KLJK�XQHPSOR\PHQW��WKHPDMRULW\� RI� UHVRXUFHV� FRPLQJ� IURP� WKH� /DERXU� )XQG� LV� FRQVXPHG� LQ� WKH� IRUP� RI� DOORZDQFHV� EHLQJ� SDLGGLUHFWO\�WR�XQHPSOR\HG�SHRSOH��DQG�DV�SUH�UHWLUHPHQW�EHQHILWV��7KH�ORZ�VKDUH�RI�WKH�)XQG¶V�UHVRXUFHV�LQ�WKHH[SHQVHV�DOORFDWHG�WR�DFWLYH�IRUPV�RI�FRXQWHUDFWLRQ�WKH�XQHPSOR\PHQW�ZDV�VXEMHFW�WR�VLJQLILFDQW�IOXFWXDWLRQ�DPRXQWLQJ�IURP�������LQ������XS�WR�������LQ�������7KH�HIIHFWLYHQHVV�RI�DFWLYH�PDUNHW�ODERXU�SURJUDPPHV�WKDW�LV�GHILQHG�DV�D�SHUFHQWDJH�VKDUH�RI�WKH�QXPEHU�RI�SHRSOH��ZKR�SDUWLFLSDWHG�WR�D�SURJUDPPH�LQ�TXHVWLRQDQG� REWDLQHG� SHUPDQHQW� MRE� RQ� LWV� FRPSOHWLRQ�� WR� RYHUDOO� QXPEHU� RI� SDUWLFLSDQWV�� LQGLFDWHV�� WKDW� WKH� PRVW



��

HIILFLHQW� LQVWUXPHQWV� IRU� WKH� FRXQWHUDFWLRQ� WKH� XQHPSOR\PHQW� DUH� LQYHQWRU\� ZRUNV�� UHIXQGLQJ� LQVXUDQFHSUHPLXPV�SDLG� LQ�YLUWXH�RI� HPSOR\PHQW�� DQG� WUDLQLQJ� FRXUVHV��$� FKDQFH� IRU� QHZ� MREV� LQ� UXUDO� DUHDV� LV� WKH3URJUDPPH�IRU�5H�RULHQWDWLRQ�RI�DQG�&KDQJH� LQ�3URIHVVLRQDO�6NLOOV�� WKDW�ZDV� VHW�XS� LQ������DV�D�SDUW�RI� DODUJHU� SURJUDPPH� IRU� DFWLYDWLRQ� RI� UXUDO� DUHDV� XQGHU� MRLQW� DXVSLFHV� RI� WKH� :RUOG� %DQN� DQG� WKH� 3ROLVK*RYHUQPHQW�
7UDLQLQJ� FRXUVHV�� JXLGDQFH�� SURIHVVLRQDO� LQIRUPDWLRQ� DQG� DVVLVWDQFH� LQ� REWDLQLQJ� SHULRGLFDO� HPSOR\PHQWEH\RQG�DJULFXOWXUH���WKHVH�DUH�RQO\�IHZ�RI�WKH�LQVWUXPHQWV�XQGHU�SUHSDUDWLRQ��WKRVH�DUH�WR�DVVLVW�LQ�DFWLYDWLRQRI�WKH�XQHPSOR\HG�DQG�IDUPHUV��ZKR�PDQDJH�VPDOO�IDUPV��DQG�WR�VXSSRUW�GHYHORSPHQW�RI�VPDOO�HQWHUSULVHV�LQUXUDO�DUHDV�

�������(FRQRPLF�FKDUDFWHULVWLFV
7KH�DLP�RI�WKH�SURFHVV�RI�GHHS�VRFLDO�DQG�HFRQRPLF�WUDQVIRUPDWLRQ�WKDW�EHJDQ�LQ������ZDV�WR�LQLWLDWH�UDGLFDORZQHUVKLS�WUDQVIRUPDWLRQ��WR�LPSOHPHQW�DFWLYH�DQWLPRQRSRO\�SROLF\�� OLEHUDOLVDWLRQ�RI�SULFHV�DQG�DGMXVWPHQWRI� WKHLU� VWUXFWXUH� WR� WKDW� IXQFWLRQLQJ� LQ� ZRUOG�ZLGH� PDUNHW�� ZRUOG�ZLGH� RSHQLQJ� RI� WKH� 3ROLVK� HFRQRP\�VHWWLQJ�XS�WKH�FDSLWDO�PDUNHW�DQG�DOORZLQJ�IRU�IRUHLJQ�LQYHVWPHQW�LQ�3RODQG��'XULQJ�WKH�ILUVW�WZR�\HDUV�RI�WKHWUDQVIRUPDWLRQ� ������������ D� WUDQVLWLRQDO� FROODSVH� RI� WKH� 3ROLVK� HFRQRP\� RFFXUUHG�� 7KHQ�� UHFHVVLRQEUHDNWKURXJK� FDPH� LQ� ������ VLQFH� WKDW� HFRQRPLF� VLWXDWLRQ� LPSURYHG� DQG� UHVWUXFWXULQJ� SURFHVVHV� JUDGXDOO\VWUHQJWKHQHG��(FRQRPLF�JURZWK�FRQWLQXHG�GXULQJ�WKH�QH[W�\HDUV��,Q�������WKH�3ROLVK�HFRQRP\�DFKLHYHG�WKHKLJKHVW�JURZWK�UDWH�DQG�WKLV�JURZWK�FRQWLQXHG�\HW�IRU�WZR�\HDUV��7KH�JURZWK�SKDVH�VWLOO�FRQWLQXHV��KRZHYHUVLQFH�������HFRQRPLF�JURZWK�UDWH�KDV�VORZHG�GRZQ�
*URVV�'RPHVWLF�3URGXFW6LQFH�������*URVV�'RPHVWLF�3URGXFW��*'3��KDV�UHDFKHG�KLJK�JURZWK�UDWH��EHLQJ�WKH�KLJKHVW������LQ������7KH�VXEVHTXHQW�WZR�\HDUV�ZHUH�HTXDOO\�SURVSHURXV��DQG�*'3�UHDFKHG������DQG������SHUFHQW��UHVSHFWLYHO\�7KDW� UHVXOWHG� PDLQO\� IURP� JURZLQJ� GRPHVWLF� GHPDQG�� LQ� WHUPV� RI� ERWK� FRQVXPSWLRQ� DQG� LQYHVWPHQW�� $QDGGLWLRQDO�VWLPXODWRU�IRU�HFRQRPLF�JURZWK�LQ�WKDW�SHULRG�ZDV�DQ�LQFUHDVH�LQ�WKH�QXPEHU�RI�HPSOR\HG�SHRSOHOLQNHG� WR� WKH� JURZWK� LQ� ODERXU� HIILFLHQF\�� DV� ZHOO� DV� FRQVLGHUDEOH� VORZGRZQ� RI� LQIODWLRQ� JURZWK� UDWH� DQGERRP�LQ� LQWHUQDWLRQDO�FRPPRGLW\� WXUQRYHU� LQ� WKH�FRQGLWLRQV�RI�SURJUHVVLQJ� OLEHUDOLVDWLRQ�RI� WUDGH� WXUQRYHU�$IWHU� ������ *'3� G\QDPLFV� JUDGXDOO\� VORZHG� GRZQ� IURP� ����� LQ� ����� WR� ����� LQ� ������ 'HFOLQH� RI� WKHJURZWK�UDWH�ZDV�FDXVHG�E\�UHGXFWLRQ�RI�GHPDQG�ERWK�GRPHVWLFDOO\�DQG�ZRUOG�ZLGH�
7DEOH������'\QDPLFV�RI�*URVV�'RPHVWLF�3URGXFW

*URVV�'RPHVWLF�3URGXFW��SHUFHQWDJH�RI�JURZWK�RU�GHFOLQH�����LQ�UHODWLRQ�WR�SUHYLRXV�\HDU�
���� ���� ���� ���� ���� ���� ���� ����
��� ���� ��� ��� ��� ��� ��� ���

6RXUFH��*86
7DEOH������*URVV�'RPHVWLF�3URGXFW�SHU�FDSLWD��LQ�86'

*URVV�'RPHVWLF�3URGXFW�SHU�FDSLWD�H[SUHVVHG�LQ�333��3XUFKDVH�3RZHU�3DULW\��
���� ���� ���� ���� ���� ����
����� ����� ����� ����� ����� �����

6RXUFH��*86
3DUWLFLSDWLRQ�RI�SDUWLFXODU�VHFWRUV�LQ�JHQHUDWLRQ�RI�*'37KH�LPSRUWDQFH�RI�VHUYLFH�VHFWRU�LV�JURZLQJ�LQ�JHQHUDWLRQ�RI�*'3��WKDW�VKDUH�JUHZ�IURP�������LQ������XS�WR������LQ�������,QGXVWU\�VWLOO�UHWDLQV�LWV�FRQVLGHUDEOH�LQIOXHQFH�RQ�WKH�JURZWK�UDWH��DQG�LWV�VKDUH�DPRXQWHG�WR������LQ�������WKDW�LV�DERXW������OHVV�WKDQ�LQ�������$�WHQGHQF\�WR�SRVLWLYH�FKDQJH�LQ�LQGXVWU\�KDV�SHUVLVWHG�WKDW�DSSHDUV�DV�WKH�JURZWK�RI�WKH�VKDUH�RI�SURFHVVLQJ�LQGXVWU\�LQ�SURGXFWLRQ�VROG��DQG�DV�D�GHFOLQH�RI�WKH�VKDUHRI�FDSLWDO��DQG�HQHUJ\�FRQVXPLQJ�UDZ�PDWHULDO�VHFWLRQ��7KH�VKDUH�RI�DJULFXOWXUH�DQG� IRUHVWU\�GURSSHG�IURP�����LQ������WR������LQ������



��

7DEOH������6WUXFWXUH�RI�*URVV�'RPHVWLF�3URGXFW�JHQHUDWLRQ�LQ����������
6WUXFWXUH�LQ�FXUUHQW�SULFHV��SHUFHQWDJH�6SHFLILFDWLRQ
���� ���� ���� ���� ����

*URVV�YDOXH�DGGHG� ���� ���� ���� ���� ����
LQFOXGLQJ�DJULFXOWXUH��KXQWLQJ�DQG�IRUHVWU\ ��� ��� ��� ��� ���
,QGXVWU\��LQFOXGLQJ� ���� ���� ���� ���� ����
��PLQLQJ ��� ��� ��� ��� ���
��PDQXIDFWXULQJ�DFWLYLW\ ���� ���� ���� ���� ����
��HOHFWULF�HQHUJ\��JDV�DQG�ZDWHU�VXSSOLHV ��� ��� ��� ��� ���
&RQVWUXFWLRQ ��� ��� ��� ��� ���
6HUYLFHV��LQFOXGLQJ� ���� ���� ���� ���� ����
7UDGH�DQG�UHSDLUV ���� ���� ���� ���� ����
�����6RXUFH��*86

)RUHLJQ�WUDGH&RPPRGLW\� WXUQRYHU�ZLWK� IRUHLJQ�FRXQWULHV�JUHZ����� WLPHV�DV�PXFK� LQ� WKH�SHULRG�EHWZHHQ������DQG�����WKDW�UHVXOWHG�IURP�FRQVLGHUDEOH��WKUHHIROG�JURZWK�LQ�LPSRUW�DQG�D�VORZHU�JURZWK�LQ�H[SRUW�������DSSHDUHG�DV�D\HDU�� ZKLFK� ZDV� GLIILFXOW� IRU� WKH� 3ROLVK� IRUHLJQ� WUDGH�� VLQFH� IRU� WKH� ILUVW� WLPH� GXULQJ� WKH� WUDQVIRUPDWLRQSURFHVVHV�D�GHFOLQH�RI�WKH�WXUQRYHU�ZDV�QRWHG��LQ�WHUPV�RI�ERWK�H[SRUWV��E\�������DQG�LPSRUWV��E\�������
&RPPRGLW\�H[SRUW�LV�SUHGRPLQDWHG�E\�HOHFWULF�DQG�PDFKLQH�LQGXVWU\�DQG�PHWDOOXUJLFDO�LQGXVWU\�SURGXFWV��DVZHOO�DV�WH[WLOH�PDWHULDOV�DQG�SURGXFWV��DJULFXOWXUDO�SURGXFWV�DQG�IRRGVWXIIV��DQG�FKHPLFDO�LQGXVWU\�SURGXFWV�WKRVH�DFFRXQW�DOWRJHWKHU�IRU�������RI�WRWDO�H[SRUWV��7KH�PRVW�LPSRUWDQW�FRPPRGLWLHV�LQ�WKH�3ROLVK�H[SRUWV�LQ�����ZHUH� IXUQLWXUH��JDUPHQWV�DQG�FORWKHV�� FDUV�� VKLSV�DQG� IORDWLQJ� HTXLSPHQW�� DQG�PHWDOOXUJLFDO� SURGXFWV�3RODQG¶V� LPSRUWV� DUH� SULPDULO\� WKH� SURGXFWV� RI� HOHFWULF� DQG� PDFKLQH� LQGXVWU\�� FKHPLFDO� DQG� PHWDOOXUJLFDOSURGXFWV�DQG�PLQHUDO�SURGXFWV��SDUWLFXODUO\� IXHOV�� WKRVH�DFFRXQW�DOWRJHWKHU� IRU�������RI� WRWDO� LPSRUWV��7KHPRVW� LPSRUWDQW� LPSRUW� SURGXFWV� LQFOXGHG� DXWRPRELOH� SDUWV� DQG� DFFHVVRULHV�� SHWUROHXP� DQG� LWV� GHULYDWLYHV�FDUV��WHOHFRPPXQLFDWLRQ�HTXLSPHQW��PHGLFDPHQWV��FRPSXWHUV�DQG�FRPSXWHU�HTXLSPHQW��DQG�VSHFLDO�SXUSRVHPDFKLQHV�DQG�IDFLOLWLHV�
(QHUJ\�VHFWRU(QHUJ\�VHFWRU��LQ�WHUPV�RI�LWV�DFWLYLW\�VFRSH�FRYHUV�HOHFWULF�HQHUJ\�VXSSOLHV��KHDW�VXSSOLHV�DQG�WKH�VXSSOLHV�RIJDVHRXV�IXHOV�
7KH�VWUXFWXUH�ZKLFK�UHODWHV�WR�HOHFWULF�HQHUJ\�VXSSOLHV�LQFOXGHV�WKH�VXE�VHFWRUV�IRU�HOHFWULF�HQHUJ\�JHQHUDWLRQ�WUDQVPLVVLRQ�� GLVWULEXWLRQ� DQG� VDOHV�� 7KH� 3ROLVK� (OHFWULF� (QHUJ\� 1HWZRUNV� ,QF�� LV� UHVSRQVLEOH� IRU� SRZHUWUDQVPLVVLRQ�IURP�WKH�JHQHUDWLRQ�SODQWV�DQG�LWV�GLVSDWFKLQJ��3RZHU�GLVWULEXWLRQ�DQG�VDOHV�DUH�PDQDJHG�E\���HOHFWULF� HQHUJ\� GLVWULEXWLRQ� FRPSDQLHV�� DQG� E\� DERXW� ���� RWKHU� FRPSDQLHV�� ZKR� KROG� UHOHYDQW� OLFHQVHV�� ,Q������WRWDO�LQVWDOOHG��L�H��JHQHUDWLQJ��FDSDFLW\�RI�WKH�SRZHU�JHQHUDWLRQ�SODQWV�DPRXQWHG�WR��������0:��WKDWKDV� IXOO\�FRYHUHG� WKH�GRPHVWLF�SRZHU�GHPDQG�� ,Q� UHODWLRQ� WR������� WKH� LQFUHDVH� LQ�JHQHUDWLQJ�FDSDFLW\�ZDV����WKDW�ZDV�REWDLQHG�LQ�UHVXOW�RI�WHFKQLFDO�LQYHVWPHQWV�DQG�PRGHUQLVDWLRQ�WR�HQKDQFH�WKH�WXUELQH�FDSDFLWLHV�$OVR��PRGHUQLVDWLRQ�ZRUNV�ZHUH�FDUULHG�RXW�ZLWK�WKH�DLP�WR�UHGXFH�FRDO�XVH�LQGLFDWRU��DQG�WR�DGDSW�WKH�ERLOHUVWR�ILULQJ�ZLWK�DQRWKHU�IXHO�W\SH�
,Q�KHDW�VXSSO\�VXE�VHFWRU��DFWLYLW\�LV�FRQGXFWHG�LQ�WKH�ILHOG�RI�KHDW�HQHUJ\�JHQHUDWLRQ��GLVWULEXWLRQ�DQG�VDOHV�7KLV� VXE�VHFWRU� LQFOXGHV� VR� FDOOHG� SURIHVVLRQDO� VRXUFHV� �L�H�� FRPPHUFLDO� KHDW� JHQHUDWLRQ� SODQWV��� LQGXVWULDOVRXUFHV� DQG� PXQLFLSDO� VRXUFHV�� ,Q� ������ KHDW� HQHUJ\� JHQHUDWHG� DPRXQWHG� WR� �������� 7-�� LQFOXGLQJ� KHDWJHQHUDWHG�LQ�FRPELQHG�F\FOH�DFFRXQWLQJ�IRU�������RI�WKH�WRWDO�KHDW�JHQHUDWHG�
7KH�PDLQ� DFWLYLW\� REMHFWLYHV� RI� JDVHRXV� IXHO� VXSSO\� VXE�VHFWRU� DUH� JDLQLQJ� JDVHRXV� IXHOV�� WKHLU� WUDQVSRUW�VWRUDJH� DQG� VDOHV�� ,Q� ������ ����� ELOOLRQ� P�� QDWXUDO� JDV� ZDV� XVHG� LQ� 3RODQG�� 7KH� ODUJHVW� JDV� HQJLQHHULQJHQWHUSULVH�LQ�3RODQG�LV�WKH�3ROLVK�2LO�0LQLQJ�DQG�*DV�(QJLQHHULQJ�,QF���3*1L*���ZKR�GHDOV�ZLWK�SURVSHFWLQJDQG� H[SORUDWLRQ�RI� FUXGH�RLO� DQG� QDWXUDO� JDV� GHSRVLWV�� LPSRUWV� RI� QDWXUDO� JDV�� WUDQVSRUW� DQG� GLVWULEXWLRQ� RIJDVHRXV�IXHOV�DQG�WKHLU�VDOHV��DQG�RSHUDWLRQ�RI�VXEWHUUDQHDQ�JDV�VWRUDJH�VLWHV��,Q������RUJDQLVDWLRQDO�VWUXFWXUHRI�WKLV�PXOWL�GLYLVLRQ�HQWHUSULVH�FRQVLVWHG�RI����JDV�GLVWULEXWLRQ�FRPSDQLHV����JDV�WUDQVIHU�UHJLRQDO�GLYLVLRQV�2LO�0LQLQJ�'LYLVLRQ� �VXSHUYLVLQJ� �� PLQLQJ� GLYLVLRQV��� �� ORJLVWLF� GLYLVLRQV� DQG� WKH�0DLQ�'LYLVLRQ�� 2Q� ��'HFHPEHU�������WKH�IROORZLQJ�GLVWULEXWLRQ�FRPSDQLHV�KDYH�EHHQ�VHSDUDWHG�IURP�WKH�3ROLVK�2LO�0LQLQJ�DQG*DV�(QJLQHHULQJ�,QF���0D]RZLHFND�*DV�(QJLQHHULQJ�&RPSDQ\�/WG��ZLWK�KHDGTXDUWHUV�LQ�:DUVDZ��.DUSDFND



��

*DV�(QJLQHHULQJ�&RPSDQ\�/WG��ZLWK�KHDGTXDUWHUV� LQ�7DUQyZ�� O VND�*DV�(QJLQHHULQJ�&RPSDQ\�/WG��ZLWKKHDGTXDUWHUV� LQ� =DEU]H�� 3RPRUVNR�:LHONRSROVND� *DV� (QJLQHHULQJ� &RPSDQ\� /WG�� ZLWK� KHDGTXDUWHUV� LQ3R]QD � DQG�2LO� *DV� (QJLQHHULQJ� &RPSDQ\� /WG�� ZLWK� KHDGTXDUWHUV� LQ�:DUV]DZD�� 7KLV� HQWHUSULVH� VHUYLFHVPRUH� WKDQ� ����PLOOLRQ� KRXVHKROG� HQG�XVHUV� DQG�PRUH� WKDQ� ���� WKRXVDQG� LQGXVWULDO� SODQWV�� ZKLOH�PDQDJLQJVXSSOLHV� WR� WKHP� WKURXJK�JDV�HQJLQHHULQJ�QHWZRUNV� IRU� WKH� IRXU�EDVLF�JDV� W\SHV�� KLJK�PHWKDQH�QDWXUDO�JDV�QLWURJHQRXV� QDWXUDO� JDV�� SURSDQH�EXWDQH�DLU�PL[�� DQG� GHFRPSUHVVHG� SURSDQH�EXWDQH��7KH� SURYLVLRQ� UDWH� RIJDV� LQVWDOODWLRQ� HTXLSPHQW� LQ� KRXVHKROGV� DFFRXQWV� IRU� DERXW� ����� LQ� XUEDQ� DUHDV� DQG� DERXW� ���� LQ� UXUDODUHDV�
6WUXFWXUDO� FKDQJHV� ZLWKLQ� WKH� VHFWRU� DUH� PDQDJHG� LQ� DFFRUGDQFH� ZLWK� LQWHJUDWHG� WLPH�VFKHGXOH� IRUSULYDWLVDWLRQ�RI�KHDW�DQG�SRZHU�VHFWRU�DQG�WKH�LPSOHPHQWDWLRQ�RI�HOHFWULF�HQHUJ\�PDUNHW��DV�DGRSWHG�LQ�0D\�����E\� WKH�&RXQFLO�RI�0LQLVWHUV�� ,Q�������DQ�XSGDWH�ZDV�PDGH�RI� WKH� LVVXHV�SHUWDLQLQJ� WR�HOHFWULF�HQHUJ\PDUNHW��WKRVH�ZHUH�LQFOXGHG�LQ�WKH�3URJUDPPH�IRU�LPSOHPHQWDWLRQ�RI�HOHFWULF�HQHUJ\�PDUNHW�LQ�3RODQG��WKDWZDV� DSSURYHG� RQ� ��� $SULO� ����� E\� WKH� &RXQFLO� RI� 0LQLVWHUV�� $OVR�� WKH� WLPH�VFKHGXOH� ZDV� GHWDLOHG� IRUSULYDWLVDWLRQ� RI� WKH� VHFWRU�� DV� HQYLVDJHG� LQ� GRFXPHQW� DSSURYHG� RQ� ��� -XQH� ������ WLWOHG� Ä7KH� XSGDWH� RILQWHJUDWHG� WLPH�VFKHGXOH� IRU� SULYDWLVDWLRQ� RI� KHDW� DQG� SRZHU� VHFWRU� DQG� LPSOHPHQWDWLRQ� RI� HOHFWULF� HQHUJ\PDUNHW´��7KH�EDVLF�SRZHU�SODQWV��KHDW�DQG�SRZHU�SODQWV��HOHFWULF�HQHUJ\�GLVWULEXWLRQ�FRPSDQLHV�DQG�WKH�3ROLVK(OHFWULF� (QHUJ\� 1HWZRUNV� ,QF�� KDYH� EHFDPH� VHOI�VXVWDLQLQJ� HQWHUSULVHV�� EHLQJ� WKH� FRPSDQLHV� RI� WKH� 6WDWH7UHDVXU\��,Q�������SULYDWLVDWLRQ�SURFHVVHV�RI�WKH�SRZHU�SODQWV�DQG�KHDW�DQG�SRZHU�SODQWV�ZHUH�FRQWLQXHG��DVZHUH� WKH� SUH�SULYDWLVDWLRQ� ZRUNV� LQ� SRZHU� SODQWV� DQG� KHDW� DQG� SRZHU� SODQWV�� 3ULYDWLVDWLRQ� FRQWUDFWV� ZHUHVLJQHG� IRU� RQH� FRPSDQ\� LQ� HOHFWULF� HQHUJ\�GLVWULEXWLRQ� VXE�VHFWRU� DV�ZHOO� DV� IRU� WKH� ILUVW� JURXS� RI� HOHFWULFHQHUJ\�GLVWULEXWLRQ�FRPSDQLHV��3ULYDWLVDWLRQ�RI�JDV�HQJLQHHULQJ�VXE�VHFWRU�ZLOO�EH�FRQWLQXHG�SXUVXDQW�WR�WKHSULQFLSOHV� ODLG� GRZQ� E\� WKH� *RYHUQPHQW� LQ� ������ 3ULYDWLVDWLRQ� RI� SURVSHFWLQJ�H[WUDFWLQJ� FRPSDQ\� LQ� WKHFRXUVH�RI�SXEOLF�RIIHU�LV�SODQQHG�DFFRUGLQJ�WR�WKH�GRFXPHQW�³$VVXPSWLRQV�IRU�SULYDWLVDWLRQ�RI�JDV�VHFWRU�LQ3RODQG´��'LVWULEXWLRQ�FRPSDQLHV�ZLOO�EH�SULYDWLVHG�WZR�VWDJH��VDOH�RI�VWRFNKROGLQJV�WR�WKH�VWUDWHJLF�LQYHVWRUV�ILUVW�VWDJH��DQG�LQWURGXFLQJ�WKH�VWRFNV�LQWR�WKH�:DUVDZ�6WRFN�([FKDQJH��VHFRQG�VWDJH���7KH�WUDQVIHU�VWRUDJHFRPSDQ\��UHVWUXFWXUHG�3*1L*��ZLOO�QRW�EH�SULYDWLVHG�LQ�WKH�QHDUHVW���\HDUV�
)URP�0DUFK�������QHZ�WDULIIV�DUH�EHLQJ�VXFFHVVLYHO\�LQWURGXFHG�IRU�HOHFWULF�HQHUJ\��KHDW�DQG�JDVHRXV�IXHOV�WKRVH�ZLOO�EH�QRZ�GHWHUPLQHG�E\� WKH�HOHFWULF�HQHUJ\�GLVWULEXWLRQ� FRPSDQLHV� SXUVXDQW� WR� WKH�SULQFLSOHV� ODLGGRZQ� LQ� WKH� $FW� RQ� (QHUJ\� /DZ� DQG� LQ� H[HFXWLYH� UHJXODWLRQV� PDGH� E\�0LQLVWHU� RI� (FRQRP\�� WR� EH� WKHQDSSURYHG�E\� WKH�3UHVLGHQW�RI�(QHUJ\�5HJXODWLRQ�$JHQF\��7KH�PHWKRG�IRU�FOHDUDQFH�RI�HOHFWULFLW\�H[SHQVHVKDYH�EHHQ�EDVLFDOO\�FKDQJHG��ZKLOH�WKH�FRVWV�UHODWLQJ�WR�HOHFWULF�HQHUJ\�KDYH�EHHQ�VHSDUDWHG�IURP�WKH�VHUYLFHFRVWV��L�H��WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ�FRVWV�
(QHUJ\�GHPDQG�DQG�FRQVXPSWLRQ�EDODQFH'XULQJ� UHFHQW� SHULRG�� WKH� EDODQFH� RI� HQHUJ\� GHPDQG� DQG� FRQVXPSWLRQ� LQ� 3RODQG� VKRZV� DQ� HTXLOLEULXPWHQGHQF\�� 1R� VHULRXV� FKDQJH� ZDV� LQWURGXFHG� LQWR� WKH� VWUXFWXUH� RI� JDLQLQJ� SULPDU\� HQHUJ\�� DQG� D� KHDY\SUHGRPLQDWLRQ�RI�GRPHVWLFDOO\�H[WUDFWHG�KDUG�FRDO�VWLOO�FRQWLQXHV��+DUG�FRDO�H[WUDFWLRQ�LQ�����������UHWDLQHGRQ� VLPLODU� OHYHO�� L�H�� DERXW� ���� PLOOLRQ� WRQQHV�� EXW� LW� ZDV� DSSDUHQWO\� UHGXFHG� LQ� WKH� VXEVHTXHQW� \HDUVDPRXQWLQJ�WR�����PLOOLRQ�WRQQHV�LQ�������WKDW�LV�WKH�OHYHO�UHGXFHG�E\�DERXW�����LQ�UHODWLRQ�WR�������7UDGHOLEHUDOLVDWLRQ� IDYRXUV� FRDO� LPSRUWV�� PDLQO\� IURP� 5XVVLD�� LQ� 1RUWKHUQ� UHJLRQV� RI� WKH� FRXQWU\� DW� SULFHVFRPSHWLWLYH� WR� WKRVH�RI� GRPHVWLF� FRDO��$QQXDO� EURZQ� FRDO� RXWSXW� DQG� XVH� DPRXQWHG� WR� WKH� OHYHO� RI� �����PLOOLRQ�WRQQHV�
7DEOH������6WUXFWXUH�RI�SULPDU\�HQHUJ\�JDLQV�LQ�3RODQG�>�@
(QHUJ\�FDUULHUV 3HUFHQWDJH�VKDUH�RI�HQHUJ\�JDLQHG�LQ�SDUWLFXODU�\HDUV

���� ���� ���� ���� ���� ���� ����
+DUG�FRDO%URZQ�FRDO3HWUROHXP1DWXUDO�JDV2WKHU
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7RWDO��>3-@ ������� ������� ������� ������� ������� ������� �������

����2WKHU���IXHO�ZRRG��SHDW��ZDVWH�IXHOV��ZDWHU�HQHUJ\�DQG�RWKHU�UHQHZDEOH�HQHUJ\�FDUULHUV���6RXUFH��*86
'RPHVWLF�H[WUDFWLRQ�RI�FUXGH�RLO�VDWLVILHV�RQO\����RI�GRPHVWLF�GHPDQG��EXW�LW�JUHZ�DOPRVW�����WLPHV�LQ�WKHUHFHQW�GHFDGH��1HZO\�GLVFRYHUHG�RLO�GHSRVLWV�LQ�WKH�3ROLVK�/RZODQG�DQG�VHD�EHG�H[WUDFWLRQ�RQ�WKH�%DOWLF�6HD



��

JLYH�D�FKDQFH� WR�HQKDQFH�GRPHVWLF� H[WUDFWLRQ��'RPHVWLF� SURGXFWLRQ�RI� SHWUROHXP�GHULYDWLYH�SURGXFWV� GRHVQRW� VDWLVI\� FRQWLQXRXVO\� JURZLQJ� QHHGV� RI� WKH� HFRQRP\�� $OPRVW� ���� RI� HQJLQH� SHWURO� DQG� DERXW� ���� RIOLTXLG�JDV�RULJLQDWH�IURP�LPSRUWV�
([WUDFWLRQ� DQG� SURGXFWLRQ� RI� QDWXUDO� JDV� LQ� WKH� UHFHQW� ��\HDU� SHULRG� UHWDLQHG� DOPRVW� DW� WKH� VDPH� OHYHODPRXQWLQJ�WR�������PLOOLRQ�P���LQFOXGLQJ�QDWXUDO�JDV�UHVXOWLQJ�IURP�PHWKDQH�UHPRYDO�IURP�PLQHV��DPRXQWLQJWR�����PLOOLRQ�P���:RUNV�DLPHG�DW�JDLQLQJ�QDWXUDO�JDV�IURP�PHWKDQH�UHPRYDO�IURP�FRDO�GHSRVLWV�KDYH�EHHQSUDFWLFDOO\�FHDVHG�GXH�WR�H[FHVVLYH�FRVWV�DQG�JLYHQ�LWV�LQVLJQLILFDQW�HIIHFWV��([WUDFWLRQ�RI�QDWXUDO�JDV�VDWLVILHGRQO\�D�SDUW�RI� GRPHVWLF� QHHGV�ZKLFK� KDYH�EHHQ� VDWLVILHG�ZLWK� JDV� LPSRUWV� IURP�5XVVLD� �����RI� VXSSOLHV��8NUDLQH��1RUZD\�DQG�*HUPDQ\�
6LQFH�������VLJQLILFDQW�FKDQJH�KDV�HIIHFWHG�LQ�GRPHVWLF�EDODQFH�RI�SULPDU\�HQHUJ\�XVH��7KH�XVH�RI�SULPDU\HQHUJ\�LQ�����������UHWDLQHG�RQ�VLPLODU�DQQXDO�OHYHO��,Q������LW�GURSSHG�WR���������3-��DQG�LQ������GURSSHGWR���������3-�� ,Q������� WKH� DPRXQW� RI� SULPDU\� HQHUJ\�XVH�GHFUHDVHG�E\����� LQ� UHODWLRQ� WR� ������ZKLOVW� DGHFOLQH�LQ�VROLG�IXHO�XVH��PDLQO\�KDUG�FRDO�ZDV�\HW�GHHSHU��DQG�LW�DPRXQWHG�WR�RYHU������'XULQJ�WKDW�SHULRG�WKH�XVH�RI�K\GURFDUERQ�IXHOV�LQFUHDVHG�E\�DOPRVW����
7DEOH�������6WUXFWXUH�RI�SULPDU\�HQHUJ\�XVH�LQ�3RODQG�>�@
(QHUJ\�FDUULHUV 3HUFHQWDJH�VKDUH�RI�HQHUJ\�XVH�LQ�SDUWLFXODU�\HDUV

���� ���� ���� ���� ���� ���� ����
+DUG�FRDO%URZQ�FRDO3HWUROHXP1DWXUDO�JDV2WKHU
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7RWDO��>3-@ ������� ������� ������� ������� ������� ������� �������
�2WKHU���IXHO�ZRRG��SHDW��ZDVWH�IXHOV��ZDWHU�HQHUJ\�DQG�RWKHU�UHQHZDEOH�HQHUJ\�FDUULHUV6RXUFH��*86
7KH�VWUXFWXUH�RI�SULPDU\�HQHUJ\�FDUULHUV�XVH�FKDQJHG�JUDGXDOO\��DQG�DOWKRXJK�KDUG�FRDO�VWLOO�SUHGRPLQDWHV��LWVVKDUH�KDV�GLPLQLVKHG�LQ�IDYRXU�RI�ERWK�K\GURFDUERQ�IXHOV�DQG�UHQHZDEOH�HQHUJ\�VRXUFHV��,Q�������WKH�VKDUH�RIKDUG�FRDO� LQ�GRPHVWLF�XVH�RI�SULPDU\�HQHUJ\�DFFRXQWHG�IRU������ZKHUHDV�WKDW�RI�EURZQ�FRDO�DFFRXQWHG�IRUDOPRVW� ����� 7KH� VKDUH� RI� K\GURFDUERQ� IXHOV� JUHZ� XS�WR� DOPRVW� ���� RI� WKH� EDODQFH�� 7HQGHQFLHV� KDYHHPHUJHG�WR�XVLQJ�QDWXUDO�JDV�DV�IXHO�LQ�SURIHVVLRQDO�SRZHU�VHFWRU��1DWXUDO�JDV�ZDV�RULJLQDOO\�DSSOLHG�LQ������7KH�VKDUH�RI�WKH�RWKHU�SULPDU\�HQHUJ\�FDUULHUV�XVH��DOWKRXJK�VOLJKWO\�JURZLQJ��KDV�VWLOO�QRW�H[FHHGHG����RIGRPHVWLF�XVH�RI�SULPDU\�HQHUJ\�
5HQHZDEOH�HQHUJ\�VRXUFHV�DFFRXQW�IRU������LQ�WKH�EDODQFH�RI�WKH�QDWLRQDO�FRQVXPSWLRQ�RI�SULPDU\�HQHUJ\�7KH\�LQFOXGH�SULPDULO\�ELRPDVV��K\GURSRZHU��DQG�PDUJLQDOO\�VXFK�VRXUFHV�OLNH�ZLQG�SRZHU��DQG�JHRWKHUPDODQG�VRODU�HQHUJ\��&RQVLGHUDEOH�LQFUHDVH�LQ�ZRRG�DQG�ZRRG�ZDVWH�XVH�LQ�WKH�QLQHWLHV��DV�ZHOO�DV�WKDW�LQ�FURSVIRU�HQHUJ\�SXUSRVH��L�H��ZLOORZ��SRSODU�RU�0LVFDQWKXV���VHWWLQJ�XS�JHRWKHUPDO�KHDWLQJ�SODQWV�DQG�VHYHUDO�ORFDOKHDWLQJ�SODQWV�ILUHG�ZLWK�VWUDZ��FRPPLVVLRQLQJ�VHYHUDO�ZLQG�SRZHU�SODQWV�DQG�QXPHURXV�VPDOO�K\GURSRZHUSODQWV�� VHWWLQJ� XS� VHYHUDO� ELRJDV� LQVWDOODWLRQ� IRU� DJULFXOWXUDO� DQG� PXQLFLSDO� SXUSRVHV� �IRU� PHWKDQHIHUPHQWDWLRQ�RI�OLTXLG�DQG�VROLG�PDQXUH��DQG�HQHUJ\�UHFRYHU\�IRU�ZDVWH�ODQGILOOV���DV�ZHOO�DV�FRPPLVVLRQLQJ�DGR]HQ�VRODU�SRZHU�SODQWV� �XVHG�JHQHUDOO\� WR�GU\LQJ� FURSV� DQG�ZDUPLQJ�ZDWHU��� DQG� H[SHULPHQWDO� UDSH�ELR�UHILQHU\��VHYHUDO�VSLULWV�GHZDWHULQJ�DQG�HWKDQRO�SURYLGLQJ�LQVWDOODWLRQV��KDV�EHHQ�UHIOHFWHG�E\�JUDGXDO�JURZWKLQ�WKH�VKDUH�RI�UHQHZDEOH�HQHUJ\�VRXUFHV�LQ�WKH�VWUXFWXUH�RI�SULPDU\�HQHUJ\�FRQVXPSWLRQ��$W�SUHVHQW�� WKHUHDUH�LQ�RSHUDWLRQ�����SURIHVVLRQDO�ZLQG�SRZHU�SODQWV��WRWDO�LQVWDOOHG�FDSDFLW\����0:������VPDOO�K\GURSRZHUSODQWV�� WRWDO� LQVWDOOHG� FDSDFLW\� ����0:�� ��� WKRXVDQG� VTXDUH� PHWUHV� ZDWHU� VRODU� FROOHFWRUV�� WRWDO� LQVWDOOHGFDSDFLW\� ��� 0:�� DQG� VHYHUDO� WKRXVDQG� LQVWDOODWLRQV� RI� WKH� DLU� VRODU� FROOHFWRUV�� VHYHUDO� VTXDUH� PHWUHVSKRWRYROWDLF�V\VWHPV������VPDOOHU�ERLOHUV�DQG����ODUJHU�KHDWLQJ�SODQWV�ILUHG�ZLWK�VWUDZ��FDSDFLW\�������0:���� LQVWDOODWLRQV� IRU� XVH� RI� ODQGILOO�JDV�� ��� ELRJDV� SODQWV� LQ�PXQLFLSDO� ZDVWHZDWHU� WUHDWPHQW� SODQWV�� VHYHUDODJULFXOWXUDO� ELRJDV� SODQWV�� DQG� WKUHH� JHRWKHUPDO� KHDWLQJ� SODQWV�� *HRWKHUPDO� ZDWHUV� DUH� DOVR� XVHG� LQ� HLJKWORFDOLWLHV�IRU�EDOQHRORJLFDO�DQG�KHDOLQJ�SXUSRVHV�
7KH�VWUXFWXUH�RI�GLUHFW�HQHUJ\�XVH�GXULQJ�WKH�UHFHQW�\HDUV�KDV�QRW�FKDQJHG�WRR�PXFK��&RQVXPSWLRQ�RI�VROLGIXHOV�KDV�GLPLQLVKHG�LQ�IDYRXU�RI�WKH�VKDUH�RI�OLTXLG�DQG�JDVHRXV�IXHOV��6LQFH�������FRQVXPSWLRQ�RI�HOHFWULFHQHUJ\�KDV�ULVHQ�



��

����7DEOH�������(OHFWULF�HQHUJ\�FRQVXPSWLRQ�SHU�FDSLWD
(OHFWULF�HQHUJ\�FRQVXPSWLRQ <HDUV
SHU�FDSLWD ���� ���� ���� ���� ���� ���� ���� ����
�>*-@ ����� ����� ����� ����� ����� ����� ����� �����

����6RXUFH��*86

7UDQVSRUW,Q�WKH�UHFHQW�GHFDGH��LQ�FLUFXPVWDQFHV�RI�GHYHORSLQJ�HFRQRP\��WKH�WHQGHQFLHV�DSSHDUHG�LQ�3RODQG�WR�UHGXFHGGHPDQG� IRU� WUDQVSRUW�� 7KH� FKDQJHV� WHQG� WRZDUGV� UDWLRQDOLVDWLRQ� RI� KDXODJH� LQ� WHUPV� RI� TXDQWLW\� DQGDVVRUWPHQW�RI�WUDQVSRUWHG�FDUJR�DQG�LQ�VHOHFWLRQ�RI�WUDQVSRUWDWLRQ�PRGH��'HFOLQH�RI�IUHLJKW�PDVV�WUDQVSRUWHGLV�HVWLPDWHG�DW������*LYHQ�WKH�VHUYLFH�WLPH�DQG�TXDOLW\��SUHYDLOLQJ�PDMRULW\�RI�KDXODJH�KDV�EHHQ�RYHUWDNHQ�E\URDG�WUDQVSRUW��VHUYLFLQJ�����RI�IUHLJKW�PDVV�LQ������
3XEOLF� WUDQVSRUW� EHKDYLRXU� KDV� HVVHQWLDOO\� FKDQJHG�� ,QWHQVLILFDWLRQ� RI� DQG� JURZWK� LQ� QXPEHU� RI� WUDYHOVUHVXOWLQJ� LQ� ���� WUDYHOV� SHU� FDSLWD� LQ� ����� KDYH� IROORZHG� LQLWLDO� GHFOLQH� RI� FRPPXQLFDWLRQ� PRELOLW\�� 7KHFXUUHQW�FKDQJH�LQ�PRELOLW\�VWUXFWXUH�LV�FKDUDFWHULVHG�E\�KLJK�G\QDPLFV��,Q�WKH�QLQHWLHV��WUDIILF�LQWHQVLW\�RQ�WKHQDWLRQDO�URDGV�JUHZ�WZLFH�DV�PXFK��RQ�DYHUDJH��UHVXOWLQJ�LQ�XS�WR�����JURZWK�LQ�FDU�VKDUH�LQ�FRPPXQLFDWLRQPRELOLW\�RI�WKH�SXEOLF�LQ�������$�QHJDWLYH�SKHQRPHQRQ�LV�D�GHFOLQH�RI�SDVVHQJHU�UDLO�WUDYHOV�E\�DERXW�����ZLWK�SDUDOOHO�VOLJKW�LQFUHDVH�LQ�ORQJ�GLVWDQFH�SDVVHQJHU�WUDYHOV�
7DEOH�������)UHLJKW�WUDQVSRUW�VL]H�DQG�VWUXFWXUH

<HDUV
���� ���� ���� ���� ���� ����7UDQVSRUWPRGH ELOOLRQW�NP � ELOOLRQW�NP � ELOOLRQW�NP � ELOOLRQW�NP � ELOOLRQW�NP � ELOOLRQW�NP �

5DLOZD\WUDQVSRUW ����� ���� ������ ���� ������ ���� ������ ���� ����� ���� ������ ����
$XWRPRELOHWUDQVSRUW ������ ���� ���� ���� ������ ���� ������ ���� ������ ���� ������ ����
0DULQHWUDQVSRUW ������ ���� ������� ���� ������� ���� ������� ���� ������� ���� ������� ����
3LSHOLQHWUDQVSRUW ����� ��� ������ ��� ������ ��� ������ ��� ������ ��� ������ ���
,QODQG�ZDWHUWUDQVSRUW ����� ��� ����� ��� ����� ��� ���� ��� ��� ��� ����� ���
$LUFUDIWWUDQVSRUW ����� ��� ����� ��� ����� ��� ����� ��� ����� ��� ����� ���
7RWDO ������� ������� ������� ������� ������� �������
6RXUFH��07L*0
,Q�WKH�JURXS�RI�URDG�YHKLFOHV��FDUV�SUHGRPLQDWH��ZLWK�WKHLU�VKDUH�DPRXQWLQJ�XS�WR������9DQV�DUH�QXPHURXVJURXS��DERXW������IROORZHG�E\�PRWRUELNHV�������DQG�WUXFNV�DQG�EXVHV������
,Q� WKH�QLQHWLHV�� WKH�QXPEHU�RI�FDUV� JUHZ�G\QDPLFDOO\��E\�DERXW����� WKRXVDQG� DQQXDOO\�� RQ� DYHUDJH��ZKLFKZDV�����LQFUHDVH� LQ� WKH�QXPEHU�RI�FDUV��+RZHYHU��D�GHFOLQH� LQ� WKLV�JURZLQJ� WHQGHQF\�FDQ�EH�QRWHG� LQ� WKHUHFHQW�SHULRG��'HVSLWH�VLJQLILFDQW�JURZWK�LQ�WKH�QXPEHU�RI�FDUV��RQO\�����FDUV�SHU������SRSXODWLRQ�DUH�QRWHGLQ�3RODQG� WKDW� LV�PXFK� OHVV� WKDQ� LQ�(XURSHDQ�FRXQWULHV�FKDUDFWHULVLQJ�E\�DQ�DYHUDJH�QXPEHU�DPRXQWLQJ� WRPRUH�WKDQ������,Q�3RODQG��WRWDO�PHDQ�DQQXDO�FDU�PLOHDJH�LV�HVWLPDWHG�DW�DERXW�������NP��WKDW�LV�RQ�WKH�OHYHOE\�DV�PXFK�DV�������NP�ORZHU�WKDQ�WKDW�LQ�(XURSHDQ�FRXQWULHV�



��

7DEOH�������3DVVHQJHU�WUDQVSRUW�VL]H�DQG�VWUXFWXUH
<HDUV

���� ���� ���� ���� ���� ����7UDQVSRUWPRGH ELOOLRQSDVV��NP
� ELOOLRQSDVV��NP

� ELOOLRQSDVV��NP
� ELOOLRQSDVV��NP

� ELOOLRQSDVV��NP
� ELOOLRQSDVV��NP

�

5DLOZD\WUDQVSRUW ������ ���� ������ ���� ������ ���� ������ ���� ������ ���� ������ ����
$XWRPRELOHWUDQVSRUW ������ ���� ������ ���� ������ ���� ������ ���� ������ ���� ����� ����
0DULQHWUDQVSRUW ����� ��� ����� ��� ����� ��� ����� ��� ����� ��� ����� ���
,QODQG�ZDWHUWUDQVSRUW ����� ��� ����� ��� ����� ��� ���� ��� ����� ��� ����� ���
$LUFUDIWWUDQVSRUW ���� ��� ����� ��� ����� ��� ���� ��� ����� ��� ����� ���
7RWDO ������� ������ ������ ������ ������ ������
���SDVV�� �SDVVHQJHU6RXUFH��07L*0
'HVSLWH�SURJUHVVLQJ�GHFOLQH�RI�XQLW�IXHO�XVH�E\�QHZ�FDUV�LQ�3RODQG��WKH�YHKLFOH�VWRFN�UHSODFHPHQW�UDWH�DQG�WKHTXDOLW\�RI�SHULRGLFDO�LQVSHFWLRQ�RI�YHKLFOHV��DV�ZHOO�DV�WKHLU�WHFKQLFDO�PDLQWHQDQFH��DUH�RI�JUHDW�LPSRUWDQFH�IRUIDFWXDO�IXHO�XVH�

,QGXVWU\,W�LV�VWLOO�WKH�LQGXVWU\��ZKR�LV�WKH�EDVLF�VRXUFH�IRU�HFRQRPLF�JURZWK��GHVSLWH�LWV�VKDUH�LQ�JHQHUDWLRQ�RI�*'3GHFOLQHG�WR������$IWHU�FRQVLGHUDEOH�GHFOLQH�LQ�������LQGXVWULDO�SURGXFWLRQ�VROG�LQFUHDVHG�\HDU�DIWHU�\HDU�WRUHDFK�WKH�KLJKHVW�JURZWK�UDWH�LQ��������������LQ�UHODWLRQ�WR�SUHYLRXV�\HDU��,Q������������DYHUDJH�LQFUHDVH�LQLQGXVWULDO� SURGXFWLRQ� VROG� ZDV� ������ 3ULYDWH� VHFWRU� EHJLQV� WR� SOD\� PRUH� DQG� PRUH� LPSRUWDQW� UROH�� ZKLFKJHQHUDWHV� ���� RI� WRWDO� SURGXFWLRQ� VROG�� ZKHUHDV� \HW� LQ� ����� LW� FRQWULEXWHG� RQO\� LQ� ����� &RQWLQXDWLRQ� RISULYDWLVDWLRQ� SURFHVVHV� LV� SODQQHG� LQ�PHWDOOXUJLFDO�� FKHPLFDO� DQG�PDFKLQH� VHFWRUV�� 7KH� IXUWKHU� SURJUHVV� LVH[SHFWHG� DFFRUGLQJ� WR� WKH� DGRSWHG� SULYDWLVDWLRQ� VWUDWHJ\� LQ� WKH� EDVLF� GRPDLQV� RI� HFRQRPLF� LQIUDVWUXFWXUH�VXFK�OLNH��HQHUJ\�VHFWRU��JDV�HQJLQHHULQJ��DQG�PLQLQJ�LQGXVWU\�

)LJXUH������7KH�UDWH�RI�FKDQJHV�LQ�LQGXVWULDO�SURGXFWLRQ�VROG�>SUHYLRXV�\HDU� ����@6RXUFH��*86



��

7UDQVLWLRQ�WR�PDUNHW�HFRQRP\�HQIRUFHG�WKH�WUDQVIRUPDWLRQ�RI�DQG�FKDQJHV�LQ�WKH�3ROLVK�LQGXVWU\��6HFWRUDO�DQGEUDQFK�VWUXFWXUH�RI�LQGXVWU\��ZKLFK�ZDV�VR�IDU�SUHGRPLQDWHG�E\�KHDY\�LQGXVWU\��KDG�EHJXQ�WR�FKDQJH�VORZO\�,Q�WKH�VWUXFWXUH�RI�LQGXVWULDO�SURGXFWLRQ��SDUWLFLSDWLRQ�RI�PLQLQJ�DQG�H[WUDFWLRQ�VHFWRU�GHFOLQHG�LQ� IDYRXU�RISURFHVVLQJ� LQGXVWU\�� ,Q� UHJLRQDO� DVSHFW�� VWUXFWXUDO� FKDQJHV� DSSHDUHG� DV� SDUWLDO� UHGXFWLRQ� RI� GLVSURSRUWLRQEHWZHHQ�LQGXVWULDOLVDWLRQ�OHYHO�RI�SDUWLFXODU�UHJLRQV��KRZHYHU�WKH\�VWLOO�UHPDLQ�ODUJH��3URGXFWLRQ�JURZWK��WKDWLV� IDVWHU� �E\� ������� LQ� VHFWRUV� DQG� EUDQFKHV� UHFRJQLVHG� DV� WKH� FDUULHUV� RI� WHFKQLFDO� SURJUHVV�� WKDQ� LQ� WKHRWKHUV��LV�D�SRVLWLYH�V\PSWRP��WKDW�UHVXOWHG�LQ�WKHLU�LQFUHDVHG�VKDUH�RI�WRWDO�SURGXFWLRQ�VROG�XS�WR��������+LJKJURZWK� UDWH� ZDV� DFKLHYHG� LQ� WKH� IROORZLQJ� VHFWRUV�� PDQXIDFWXUH� RI� EXVLQHVV� PDFKLQHV� DQG� FRPSXWHUV�PDQXIDFWXUH�RI�PRWRU�YHKLFOHV��DOVR�UDGLR��79�DQG�WHOHFRPPXQLFDWLRQ�HTXLSPHQW��DV�ZHOO�DV�LQ�HGLWLQJ�DQGW\SRJUDSKLF�DFWLYLWLHV��$�V\PSWRP�RI�SRVLWLYH�TXDOLWDWLYH�DQG�VWUXFWXUDO�FKDQJHV�LQ�LQGXVWU\�LV�D�KLJK�JURZWKLQ�ODERXU�HIILFLHQF\��E\������DFFRPSDQLHG�E\�ORZHU�DYHUDJH�HPSOR\PHQW�E\������

:DVWH�PDQDJHPHQW,QGXVWULDO� DQG�PXQLFLSDO� VHFWRUV� DUH� WKH� ODUJHVW�ZDVWH� SURGXFHUV�� ,Q� UHVXOW� RI� EXVLQHVV� DFWLYLW\�PDQDJHG� LQ������WKH�TXDQWLW\�RI�������PLOOLRQ�WRQQHV�ZDVWH�ZDV�JHQHUDWHG��ZKLOVW�ZDVWH�TXDQWLW\�ZDV�UHGXFHG�E\�DOPRVW���LQ�UHODWLRQ�WR�WKH�SUHYLRXV�\HDU��$OPRVW�D�KDOI�RI�ZDVWH�TXDQWLW\�ZDV�JHQHUDWHG�E\�IXHO�DQG�SRZHU�LQGXVWU\VHFWRU�� WKDW� MRLQWO\� ZLWK� QRQ�IHUURXV� PHWDO� LQGXVWULHV� DUH� UHVSRQVLEOH� IRU� ������ RI� RYHUDOO� ZDVWH� TXDQWLW\�0XQLFLSDO�ZDVWH�LV�SULPDULO\�ZDVWH�RULJLQDWLQJ�IURP�KRXVHKROGV��SXEOLF�VHUYLFH�REMHFWV�DQG�RSHQ�DUHDV��VXFKOLNH�URDGV�DQG�SDUNV��$YHUDJH�ZDVWH�TXDQWLW\�JHQHUDWHG�DQQXDOO\�SHU�FDSLWD�DPRXQWV�WR�����NJ��DQG�LW�KDV�VWLOOULVHQ��,Q�UHODWLRQ�WR������ZDVWH�TXDQWLW\�LQFUHDVHG�E\������

)LJXUH������:DVWH�JHQHUDWHG�LQ������E\�ZDVWH�W\SH��H[FOXGLQJ�PXQLFLSDO�ZDVWH�6RXUFH��*86
,Q�ZDVWH�PDQDJHPHQW�SROLF\�IRU�ZDVWH�JHQHUDWHG�LQ�UHVXOW�RI�EXVLQHVV�DFWLYLW\�ZDVWH�XWLOLVDWLRQ� LV�SUHIHUUHGIRU�LQGXVWULDO�SXUSRVH��LQFOXGLQJ�HQHUJ\�RU�FRQVWUXFWLRQ�SXUSRVH��DQG�IRU�QRQ�LQGXVWULDO�RQHV��LQ�SDUWLFXODU�IRUWHUUDLQ�VXUIDFH�UHFRQILJXUDWLRQ��,Q�������DV�PXFK�DV�������RI�ZDVWH�TXDQWLW\�ZDV�XWLOLVHG�IRU�WKHVH�SXUSRVHV������� RI� ZDVWH� ZDV� VXEMHFW� WR� ZDVWH� GLVSRVDO� SURFHVVHV�� LQFOXGLQJ� ���� GHSRVLWHG� RQ� ZDVWH� ODQGILOOV�5HPDLQLQJ������RI�ZDVWH�ZDV�WHPSRUDULO\�VWRUHG�LQ�WKH�DUHDV�RI�WKH�SODQWV�
7KH�PRVW�FRPPRQ�PHWKRG�IRU�PXQLFLSDO�ZDVWH�GLVSRVDO�LV�ZDVWH�GHSRVLWLRQ�RQ�ZDVWH�ODQGILOOV��ZKHUH�DOPRVW����RI�ZDVWH� LV� GHSRVLWHG�� ,Q������� WKH� DPRXQW� RI� ������� [� ����0J�PXQLFLSDO�ZDVWH� FRQWDLQLQJ�PHGLXPFRQWHQW�RI�RUJDQLF�IHUPHQWDEOH�FRPSRQHQWV��HIILFLHQF\�XS�WR������ZDV�GHSRVLWHG�RQ�ZDVWH�ODQGILOOV��2QO\���RI�ZDVWH�LV�UHFRYHUHG�DV�UHXVDEOH�UDZ�PDWHULDOV�LQ�����0XQLFLSDOLWLHV��LQ�IRUP�RI�ZDVWH�SDSHU��JODVV��SODVWLFVDQG�PHWDOV��DQG�DERXW����RI�ZDVWH�LV�VXEMHFW�WR�LWV�FRPSRVWLQJ�



��

7DEOH�������0XQLFLSDO�ZDVWH�JHQHUDWHG�DQG�GLVSRVHG�DQQXDOO\
<HDUV ���� ����

:DVWH�JHQHUDWHG�>PLOOLRQ�WRQQHV@ ������ ������
:DVWH�VRUWHG�>�@ ��� ���
:DVWH�WUHDWHG�LQ�FRPSRVWLQJ�SODQWV�>�@ ��� ���

����6RXUFH��*86
9DULRXV� W\SH� GHJDVVLQJ� LQVWDOODWLRQV� DUH� LQVWDOOHG� RQ� ��� RI� WRWDO� ���� GRPHVWLF� PXQLFLSDO� ZDVWH� ODQGILOOVPDQDJHG�� ���� VXFK� LQVWDOODWLRQV� DUH� LQ� RSHUDWLRQ�� RI� ZKLFK� IURP� ���� LQVWDOODWLRQV� ELRJDV� LV� HPLWWHG� LQWRDWPRVSKHUH�ZLWKRXW�DQ\� WUHDWPHQW��2QO\�RQ����ZDVWH� ODQGILOOV� LQVWDOODWLRQ� LV� LQVWDOOHG� IRU�FRQWUROOHG�ELRJDVFRPEXVWLRQ�LQ�IODUHV�RU�HOHFWULF�JHQHUDWLQJ�VHWV�����*J�ELRJDV�LV�FDSWXUHG�DQQXDOO\��WKDW�FRUUHVSRQGV�WR�DERXW���*J�&+���%LRJDV�LV�XWLOLVHG�DV�ELR�IXHO�LQ�HOHFWULF�JHQHUDWLQJ�VHWV��LQ�HOHFWULF�JHQHUDWLQJ�VHWV�FRXSOHG�ZLWKKHDW�JHQHUDWLRQ�PRGXOH��LQ�IODUHV�DQG�ERLOHUV�

&RQVWUXFWLRQ,Q�������WKH�QXPEHU�RI�IODWV�LQ�3RODQG�UHDFKHG��������WKRXVDQG��LQFOXGLQJ�����IODW�UHVRXUFHV�LQ�XUEDQ�DUHDV�$YHUDJH�IODW�DUHD�VXUIDFH�LV������P��� WKDW� LV����P��XVDEOH� IORRU�DUHD�SHU� LQKDELWDQW��0RVW� IODWV�DUH�SURYLGHGZLWK� WKH�EDVLF�ZDWHU�DQG�VHZDJH��JDV�DQG�KHDWLQJ� LQVWDOODWLRQV��/LYLQJ� FRQGLWLRQV� DUH�ZRUVH� LQ� UXUDO� DUHDV�VLQFH�JDV�QHWZRUNV�DUH�DYDLODEOH�RQO\� LQ� IHZ� ������ UHVLGHQWLDO�EXLOGLQJV�� DQG�QRW�DOO�RI� WKHP�DUH�SURYLGHGZLWK�GLVWULFW�KHDWLQJ�������RU�VHZHUDJH�LQVWDOODWLRQ�������

)LJXUH������)ODWV�FRPPLVVLRQHG�LQ�WKH�SHULRG�RI����������6RXUFH��*86

6LQFH� ������ WKH� QXPEHU� RI� IODWV� FRPPLVVLRQHG� KDV� FRQVWDQWO\� ULVHQ�� ,Q� ������ ������� IODWV� ZHUHFRPPLVVLRQHG��,QGLYLGXDO���������DQG�FR�RSHUDWLYH���������W\SH�KRXVLQJ�SUHGRPLQDWHV�LQ�VWUXFWXUH�RI�IODWVFRPPLVVLRQHG�� 7KH� SUHVHQW� FRQVWUXFWLRQ� OHYHO� ZKLFK� LV� VLPLODU� WR� WKDW� RI� WKH� ILIWLHV�� GRHV� QRW� VDWLVI\� WKHFXUUHQW� KRXVLQJ� GHPDQG�� WKDW� LV� HVWLPDWHG� DW� ������ PLOOLRQ� IODWV�� ZKLOVW� WKH� FRQGLWLRQ� RI� H[LVWLQJ� KRXVLQJUHVRXUFHV�� WKRVH� DYHUDJH� DJH� LV� ��� \HDUV�� KDV� UDSLGO\� GHWHULRUDWHG�� +LJK� HQHUJ\� FRQVXPSWLRQ� RI� VXFKVWUXFWXUHV� UHTXLUHV� LQFUHDVHG�KHDW� VXSSOLHV� IRU� KHDWLQJ� SXUSRVHG� DQG� IRU�ZDUPLQJ�ZDWHU�� ,Q� KRXVHKROGV�� DVPXFK� DV�����RI� HQHUJ\� LV� XVHG� IRU� KHDWLQJ� WKH� IODWV��ZKHUHDV����� LV� XWLOLVHG� IRU�ZDUP�ZDWHU� SURGXFWLRQ�8QIDYRXUDEOH�VWUXFWXUH�RI�HQHUJ\�FDUULHUV� XQGHUSLQV� WKH�QHHG� WR�FRPPRQ�XVH�RI� VROLG� IXHOV� IRU�KHDWLQJ� WKHIODWV�� 7KH� VKDUH� RI� GLVWULFW� KHDWLQJ� LV� UDWKHU� FRQVLGHUDEOH�� VLQFH� LW� UHDFKHV� ���� RI� WRWDO� KHDW� HQHUJ\� LQFRQVWUXFWLRQ�VHFWRU�

$JULFXOWXUH$JULFXOWXUH� LQ� 3RODQG� KDV� PRVWO\� UHWDLQHG� LWV� WUDGLWLRQDO� FKDUDFWHU� IHDWXUHG� E\� ERWK� PXOWL�GLUHFWLRQDOSURGXFWLRQ�DQG�DSSOLFDWLRQ�RI�H[WHQVLYH�FXOWLYDWLRQ�PHWKRGV��0L[HG�SURGXFWLRQ�� WKDW�KDV�QR�FOHDUO\�GHILQHGVSHFLDOLVDWLRQ��LV�PDQDJHG�E\�PRUH�WKDQ�����RI�LQGLYLGXDO�IDUPV��LQ�����RI�IDUPV�SUHGRPLQDWLQJ�SURGXFWLRQ



��

GLUHFWLRQ� DUH� DJULFXOWXUDO� FURSV�� DQG� DQLPDO� EUHHGLQJ� DQG� KRXVLQJ� LQ� ���� RI� IDUPV�� $JULFXOWXUDO� PRGHOVDSSOLHG�GLIIHUHQWLDWH�EHWZHHQ�SDUWLFXODU�FRXQWU\�UHJLRQV�
$JULFXOWXUH�LV�FKDUDFWHULVHG�E\�KLJK�SDUWLWLRQ�GHJUHH�RI�DJULFXOWXUDO�IDUPV��,Q�������DYHUDJH�DFUHDJH�RI�DUDEOHODQG� LQ� DQ� LQGLYLGXDO� IDUP� DPRXQWHG� WR� ���� KHFWDUH�� ZKLOH� IDUP� DFUHDJH� DPRXQWLQJ� WR� ���� KHFWDUH� VWLOOSUHYDLOHG����������ZKHUHDV�WKH�UDWH�RI�ODUJH�IDUPV��WKRVH�DFUHDJH�ZDV�PRUH�WKDQ����KHFWDUHV��DFFRXQWHG�IRU������ 'XULQJ� WKH� UHFHQW� GHFDGH�� WKH� RZQHUVKLS� VWUXFWXUH� RI� DUDEOH� ODQG� FKDQJHG� HVVHQWLDOO\� WRZDUGVHQKDQFHPHQW�RI�WKH�VKDUH�RI�DOUHDG\�GRPLQDWLQJ�LQGLYLGXDO�IDUPV��ZKLFK�LQ������PDQDJHG�������RI�DUDEOHODQG�� ,QGLYLGXDO� DJULFXOWXUDO� IDUPV� JHQHUDWH� ���� RI� WRWDO� FRPPHUFLDO� SURGXFWLRQ� RXWSXW�� ,Q� RYHUDOOFRPPHUFLDO�SURGXFWLRQ��DQLPDO�SURGXFWLRQ�SUHGRPLQDWHV��WKDW�LV�IRFXVHG�RQ�EUHHGLQJ�SLJV��FDWWOH�DQG�SRXOWU\�7KH�EDVLF�DJULFXOWXUDO�FURSV�DUH�JUDLQ��SRWDWRHV�DQG�LQGXVWULDO�FURSV��,Q�������WKHVH�FURSODQGV�DFFRXQWHG�IRU������RI�RYHUDOO�FURSODQG�DFUHDJH�

7DEOH�������/LYHVWRFN�SRSXODWLRQ�LQ�WKRXVDQGV
6SHFLILFDWLRQ ���� ���� ���� ���� ���� ���� ���� ����
&DWWOH���WRWDO ������ ������ ����� ����� ����� ����� ����� �����
������������LQFOXGLQJ��FRZV ����� ����� ����� ����� ����� ����� ����� �����
�6KHHS ����� ����� ��� ��� ��� ��� ��� ���
6RXUFH��*86
$IWHU� ������ GHFOLQH� RI� OLYHVWRFN� SRSXODWLRQ� ZDV� QRWHG�� ,Q� WKH� SHULRG� EHWZHHQ� ����� DQG� ������ FDWWOHSRSXODWLRQ�GLPLQLVKHG�E\�������WKRXVDQG��DQG�VKHHS�SRSXODWLRQ�E\�������WKRXVDQG��)URP�������WKH�GHFOLQHLQ�OLYHVWRFN�SRSXODWLRQ�VORZHG�GRZQ��,Q�WKH�SHULRG�RI�����������OLYHVWRFN�SRSXODWLRQ�GLPLQLVKHG�E\������WKRXVDQG� �GURS� E\� �������� LQFOXGLQJ� FRZV� E\� ���� WKRXVDQG� �GURS� E\� �������� ZKHUHDV� VKHHS� SRSXODWLRQGLPLQLVKHG� E\� ���� WKRXVDQG� �GURS� E\� ��������0LON� SURGXFWLRQ� LV�PRVWO\� GLVSHUVHG��0LONLQJ� FDSDFLW\� KDVUHJXODUO\�ULVHQ��E\�����GXULQJ�UHFHQW���\HDUV���DQG�LW�DPRXQWHG�WR�������OLWUHV�LQ������
([WHQVLYH�SURGXFWLRQ�SUHGRPLQDWHV�LQ�DQLPDO�EUHHGLQJ��7KDW�UHODWHV�WR�DV�PXFK�DV�������RI�FDWWOH�SRSXODWLRQDQG� ���� RI� SLJ� SRSXODWLRQ�� 2QO\� ��� RI� FDWWOH� DQG� ���� RI� SLJV� DUH� EUHG� LQ� WKH� FRQGLWLRQV� RI� LQWHQVLYHSURGXFWLRQ��)HHGLQJ�WKH�DQLPDOV�LQ�3RODQG�LV�EDVHG�PDLQO\�RQ�EXON\�IHHG�SURGXFHG�LQ�IDUPV��DQG�RQ�QXWULWLYHIRGGHU�SURGXFHG�ZLWK�RZQ�IDUPV¶�JUDLQ�PL[��*LYHQ�WKH�FLUFXPVWDQFHV�RI�KLJK�SDUWLWLRQ�GHJUHH�RI�IDUPV�DQGWKHLU�GLIILFXOW�HFRQRPLF�VLWXDWLRQ��WKH�LPSOHPHQWDWLRQ�RI�PRGHUQ�SULQFLSOHV�IRU�IHHGLQJ�WKH�DQLPDOV��DLPHG�DWDFKLHYHPHQW�RI�SURGXFWLRQ�SURJUHVV��KDV�EHHQ�PDGH�GLIILFXOW�
,Q�3RODQG�OLWWHU�UHDULQJ�RI�DQLPDOV�DQG�JUD]LQJ�WKHP�RQ�SDVWXUHV�LV�ZLGHO\�DSSOLHG�
7KH� XVH� RI� PLQHUDO� IHUWLOLVHUV� KDV� EHHQ� VLJQLILFDQWO\� UHGXFHG�� ,Q� WKH� \HDUV� RI� WKH� GHHSHVW� UHFHVVLRQ�������������RQO\�����RI�PLQHUDO� FRPSRQHQW�GRVH�DSSOLHG� LQ�����������ZDV�SURYLGHG�SHU� ��KHFWDUH�ZLWKIHUWLOLVHUV��LQFOXGLQJ�RQO\�����RI�QLWURJHQ�IHUWLOLVHUV��$IWHU�UHFHVVLRQ�SHULRG��WKH�OHYHO�RI�PLQHUDO�IHUWLOLVDWLRQJUHZ�XS�WR������NJ�13.�SHU���KHFWDUH�RI�DJULFXOWXUDO�ODQG��LQFOXGLQJ������NJ�1�KD���KRZHYHU�WKH�IHUWLOLVDWLRQOHYHO�LV�VWLOO�WZRIROG�ORZHU�WKDQ�LQ�������$W�SUHVHQW��WKH�XVH�RI�PLQHUDO�IHUWLOLVHUV�VWUD\V�IURP�UHDVRQDEOH�QHHGVRI�WKH�3ROLVK�DJULFXOWXUH�EHLQJ�PDQDJHG�RQ�IDUPODQG��ZKHUH�OLJKW�VRLO�SUHYDLOV��WKDW�LV�VFDUFH�RI�QXWULHQWV�DQGKHDYLO\�DFLGLILHG��7KHVH�QDWXUDO�FRQGLWLRQV�XQIDYRXUDEOH�IRU�DJULFXOWXUDO�SURGXFWLRQ�FRQVWUDLQ�WKH�QHFHVVLW\�WRLQFUHDVLQJ�PLQHUDO�IHUWLOLVDWLRQ�OHYHO�XS�WR�����NJ�13.�SHU�KHFWDUH�RI�DJULFXOWXUDO�ODQG��,Q�WKH�3ROLVK�VRLO�DQGFOLPDWH� FRQGLWLRQV�� WKH� SURFHVV� RI� QLWURXV� R[LGH� JHQHUDWLRQ� DQG� YRODWLOLVDWLRQ� UXQV� OHVV� LQWHQVLYHO\�� WKDWIDYRXUV� UHGXFWLRQ�RI�QLWURJHQ� ORVVHV� IURP�PLQHUDO� IHUWLOLVHUV��6RLO�DFLGLILFDWLRQ�SURFHVV�� WKDW� ODVWV� LQ�3RODQG�VWURQJO\� DFLG� DQG� DFLG� UHDFWLRQ� RFFXUV� LQ� ���� RI� IDUPODQG� DUHD� VXUIDFH�� UHTXLUHV� DSSOLFDWLRQ� RI� FDOFLXPIHUWLOLVHUV�LQ�PXFK�ODUJHU�TXDQWLWLHV��VLQFH�WKH�FXUUHQW�OHYHO�RI�FDOFLXP�IHUWLOLVHU�DSSOLFDWLRQ�GRHV�QRW�EDODQFHWKH� SURJUHVVLQJ� DFLGLILFDWLRQ� WKDW� UHVXOWV� IURP� VRLO�IRUPLQJ� SURFHVVHV� DQG� WKH� DGYHUVH� LQGXVWULDO� LPSDFW� LQIRUP�RI�HPLVVLRQV�RI�QLWURJHQ�DQG�VXOSKXU�FRPSRXQGV�



��

7DEOH�������8VH�RI�PLQHUDO�IHUWLOLVHUV�LQ�NJ�SHU���KHFWDUH�RI�DJULFXOWXUDO�ODQG�LQ�WKH�SHULRG�RI����������
<HDUV ��������� ��������� ���������� ��������� ��������� ��������� ��������� ��������� ��������� ��������� ���������
0LQHUDOIHUWLOLVHUV�13.� ����� ����� ����� ����� ������ ������ ������ ������ ������ ������ ������
1LWURJHQIHUWLOLVHUV ������ ������ ����� ���� ������ ������ ������ ������ ������ ������ �����
&DOFLXPIHUWLOLVHUV ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
6RXUFH��*86
)RUHVWU\,Q�������IRUHVW�FRYHUHG�WKH�DUHD�RI�������WKRXVDQG�KHFWDUHV��WKDW�DFFRXQWV�IRU�������RI�WKH�QDWLRQDO�WHUULWRU\�,Q�WKH�SDVW�ZDU�SHULRG�WKH�UDWLR�RI�IRUHVW�FRYHU�LQFUHDVHG�E\�������DQG�LW�KDV�VWLOO�ULVHQ��LQ������DPRXQWHG�WR������� LQ� ����� �� �������� 6SDWLDO� GLIIHUHQWLDWLRQ� RI� IRUHVW� FRYHU� UDWLR� UDQJHV� IURP� ������ LQ� àyG]NLH9RLYRGVKLS��&HQWUDO�3RODQG��XS�WR�����LQ�/XEXVNLH�9RLYRGVKLS��:HVWHUQ�3RODQG���7KH�VKDUH�RI�IRUHVW�FRYHUSHU� FDSLWD� LQ� 3RODQG� DPRXQWV� WR� ����� KHFWDUH� DQG� LW� LV� RQH� RI� WKH� ORZHVW� LQ� &HQWUDO� (XURSHDQ� 5HJLRQ�3URGXFWLYLW\�RI�IRUHVW�KDELWDWV�KDV�LQFUHDVHG��KRZHYHU�FXPXODWLQJ�DLU�SROOXWDQWV�DQG�QRW�FRPSOHWH�FRQIRUPLW\RI� WUHHVWDQG� VSHFLHV� FRPSRVLWLRQ� WR� WKH� KDELWDW� KDV� QRW� DOORZHG� IRU� WKHLU� HQWLUH� XVH�� &RQLIHURXV� IRUHVWVSUHGRPLQDWH�LQ�WKH�KDELWDW�VWUXFWXUH��WKDW�FRYHU�DERXW�����RI�WKH�IRUHVW�DUHD��ZKLOVW�WKH�RWKHUV�DUH�GHFLGXRXVIRUHVW�KDELWDWV�
)RUHVWV�DUH�FKDUDFWHULVHG�E\�RQO\�VOLJKW�GLIIHUHQWLDWLRQ�RI�WUHHVWDQG�VSHFLHV�FRPSRVLWLRQ��&RQLIHURXV�VSHFLHVDUH� SUHYDLOLQJ�� DFFRXQWLQJ� IRU� ���� RI� WKH� RYHUDOO� IRUHVW� DUHD� VXUIDFH�� ZLWK� SLQH� DV� SUHGRPLQDWLQJ� VSHFLHV�������+RZHYHU�� WUHH� VSHFLHV� VWUXFWXUH� LQ� IRUHVWV� XQGHUJRHV� HVVHQWLDO� FKDQJH�� )RU� WKH� UHFHQW� ��� \HDUV�� WKHVKDUH� RI� GHFLGXRXV� VSHFLHV� LQFUHDVHG� IURP� ���� LQ� ������ XS�WR� ���� DW� SUHVHQW� ZKHQ� RDN�� DVK�� PDSOH�V\FDPRUH�DQG�HOP�DFFRXQW�IRU�������ELUFK�DQG�EODFN�ORFXVW���������DOGHU���������DQG�EHHFK���������$YHUDJHWUHHVWDQG�DJH� LQ� IRUHVWV� LQFUHDVHV�DQG� LW� UHDFKHG����\HDUV��DPRXQWLQJ� WR����\HDUV� LQ� IRUHVWV�EHLQJ� WKH�6WDWH7UHDVXU\�SURSHUW\�DQG����\HDUV�LQ�SULYDWH�IRUHVWV�
7DEOH�������&KDQJHV�LQ�IRUHVW�UHVRXUFHV�>�@

&RPSRVLWLRQ�RI�WUHHVWDQG�VSHFLHV ���� ���� ���� ����
&RQLIHURXV�WUHHVSLQH�DQG�ODUFK
VSUXFHILU�DQG�'RXJODV�ILU
'HFLGXRXV�WUHHVRDN��DVK��PDSOH��V\FDPRUH�DQG�HOPEHHFKKRUQEHDPELUFK�DQG�EODFN�ORFXVWDOGHUDVSHQ��OLPH��ZLOORZ�DQG�SRSODU
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6RXUFH��*86�DQG�,%/
3XEOLF� IRUHVWV� SUHGRPLQDWH� ������ LQ� IRUHVW� VWUXFWXUH�� WKRVH� DUH� PDQDJHG� E\� WKH� 6WDWH� )RUHVWV� (QWHUSULVH�3ULYDWH� IRUHVWV� FRYHU� ���� RI� WKH� WRWDO� IRUHVW� DFUHDJH�� )RUHVW� VWUXFWXUH� LV� FKDUDFWHULVHG� E\� FRQVLGHUDEOHSDUWLWLRQ� GHJUHH�� )RUHVW� 'LVWULFWV� PDQDJH� ��� WKRXVDQG� IRUHVW� FRPSOH[HV� RI� ZKLFK� PRUH� WKDQ� �� WKRXVDQGRFFXS\�DFUHDJH�OHVV�WKDQ���KHFWDUHV�HDFK�
,Q� UHVXOW� RI� FRQVHTXHQW� H[SDQVLRQ� RI� IRUHVW� DFUHDJH� DV� ZHOO� DV� UHVWUDLQHG� ORJJLQJ�� RYHUDOO� IRUHVW� UHVHUYHVLQFUHDVHG� VLJQLILFDQWO\�GXULQJ� WZR� UHFHQW�GHFDGHV��7LPEHU� UHVRXUFHV� LQ� IRUHVWV�DPRXQW� WR�������PLOOLRQ�P�

�L�H��E\������PLOOLRQ�P��PRUH�WKDQ�LQ��������0HDQ�DQQXDO�WLPEHU�UHFRYHU\�IURP�IRUHVWV�DPRXQWV�WR�WKH�OHYHORI������RI�LWV�WRWDO�DPRXQW�VWDQGLQJ��DQG�WKLV�KDV�QHYHU�H[FHHGHG�WKH�FXUUHQW�OHYHO�RI�WUHHVWDQG�ORJ�YROXPH�



��

6LQFH�PDQ\�\HDUV��IRUHVWV�LQ�3RODQG�KDYH�EHHQ�EDGO\�DIIHFWHG�E\�SHUPDQHQW�KD]DUG�WR�WKHLU�KHDOWK��UHVXOWLQJIURP�LQVHFWV��IXQJL��XQIDYRXUDEOH�FOLPDWH�SKHQRPHQD��ILUHV�DQG�DLU�SROOXWDQWV��/RFDOO\�� WKHVH�IDFWRUV�FDXVHGIRUHVW�GHFD\��DQG�HYHQ�HFRORJLFDO�GLVDVWHUV��H�J��LQ�WKH�6XGHW\�0RXQWDLQV���5HJXODU�REVHUYDWLRQV�FDUULHG�RXWVLQFH�������LQ�WKH�IUDPHZRUN�RI�WKH�LQWHUQDWLRQDO�IRUHVW�ELRORJLFDO�PRQLWRULQJ��KDYH�VKRZQ��WKDW�IRUHVW�KHDOWKFRQGLWLRQ� LPSURYHG�� EXW� WUHHVWDQGV� KDYH� EHHQ� VWLOO� FRQVLGHUDEO\� HQGDQJHUHG�� 7KH� VKDUH� RI� GDPDJHG� WUHHV�VXIIHULQJ�IURP�PRUH�WKDQ�����GHSOHWLRQ�RI�DVVLPLODWRU\�RUJDQV��KDV�UHJXODUO\�GHFOLQHG�IURP�LWV�KLJKHVW�OHYHORI�����LQ������WR�����LQ�������KRZHYHU�RQO\�����RI�WUHHV�KDYH�EHHQ�DSSUDLVHG�DV�KHDOWK\��,QVHFW�SHVWV�DQGSDWKRJHQLF� IXQJL� KDYH� PDVVLYHO\� DSSHDUHG� LQ� IRUHVWV�� $OPRVW� ��� RI� IRUHVW� DFUHDJH� LV� HQGDQJHUHG� E\LQIHFWLRXV�IXQJDO�GLVHDVHV��)RUHVW�WUHH�LQVHFW�SHVWV�DWWDFN�PLQRU�IRUHVW�DUHDV��DOWKRXJK�SLQH�WUHHVWDQG�IROLYRUHVHQGDQJHU�DOPRVW������RI�IRUHVW�DFUHDJH��LQFOXGLQJ�QXQ�PRWK�LQ�DV�PXFK�DV������RI�WKH�DFUHDJH�
7DEOH�������7UHHVWDQG�GDPDJHG�E\�JDVHRXV�DQG�SDUWLFXODWH�LPSDFWV

7UHHVWDQG�DFUHDJH�LQ�WKRXVDQG�KHFWDUHV
=RQHV<HDUV 7RWDO ,�ORZ�GDPDJH� ,,�PHGLXP�GDPDJH� ,,,�KLJK�GDPDJH�
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6RXUFH��*86
7UHHVWDQG�DJH�FRPSRVLWLRQ��SUHGRPLQDQW�VKDUH�RI�FRQLIHURXV�KDELWDWV�DQG�FRQLIHURXV�VSHFLHV�WULJJHU�KLJK�ILUHKD]DUG�� SDUWLFXODUO\� LQ� HDUO\� VSULQJ� DQG� GXULQJ� ORQJ�ODVWLQJ� GURXJKW� SHULRGV� LQ� WKH� VXPPHUWLPH�� 7KHVHFLUFXPVWDQFHV� IDYRXU� UDSLG� SURSDJDWLRQ� RI� ILUHV�� ,Q� ����������� ������� IRUHVW� ILUHV� EURNH� LQ� 3RODQG�RYHUZKHOPLQJ�WKH�DFUHDJH�RI���������KHFWDUHV�
7DEOH�������)RUHVW�DFUHDJH�DIIHFWHG�E\�ILUHV
<HDUV ���� ���� ���� ���� ���� ���� ���� ����
$FUHDJH��KD� ���� ���� ���� ���� ����� ���� ���� ����
6RXUFH��*86
%HVLGHV�SURGXFWLYH�IRUHVWV��FRQVLGHUDEOH�IRUHVW�DUHDV���������FRQVWLWXWH�SURWHFWLYH�IRUHVWV��ZKLFK�DUH�VXEMHFWWR� SURWHFWLRQ� GXH� WR� IXQFWLRQV� WKH\� IXOILO�� 7KH\� DUH� VRLO�� DQG� ZDWHU�SURWHFWLYH� IRUHVWV� �VKDUH� DPRXQWLQJ� WR������ZLWKLQ�WKH�]RQHV�RI�LQGXVWULDO�LPSDFW��DOPRVW�������PDVV�UHFUHDWLRQ�RI�WKH�SXEOLF��KHDOLQJ�DQG�FOLPDWH�ODQGVFDSH��DQG�DQLPDO�VKHOWHUV��)RUHVW�PDQDJHPHQW�LQ�SURWHFWLYH�]RQHV�LV�VXERUGLQDWHG�WR�VSHFLDO�HFRORJLFDODQG�VRFLDO�IXQFWLRQV��ZKLFK�WKHVH�IRUHVWV�IXOILO�LQ�WKH�DUHD�LQ�TXHVWLRQ��7KH�DFUHDJH�RI�OHJDOO\�SURWHFWHG�QDWXUHLQFUHDVHV��IURP�������LQ�������XS�WR�������DW�WKH�HQG�RI�������)RUHVW�DUHDV�DFFRXQW�IRU�DOPRVW�D�KDOI�RI�WKHDUHD�RI�WKH�QDWLRQDO�SDUNV��ODQGVFDSH�SDUNV�DQG�SURWHFWHG�ODQGVFDSH�DUHDV��LQFOXGLQJ�DV�PXFK�DV�����RI�WKHDUHD�VXEMHFW�WR�WKH�VXSUHPH�IRUP�RI�QDWXUH�SURWHFWLRQ�LQ�WKH�QDWLRQDO�SDUNV�

�����6WDWH�DQG�WKH�SURWHFWLRQ�RI�WKH�HQYLURQPHQW
(QYLURQPHQWDO�SURWHFWLRQ�LV�RQH�RI�WKH�6WDWH�REOLJDWLRQV�WKDW�DUH�LQFOXGHG�LQ�WKH�&RQVWLWXWLRQ�RI�WKH�5HSXEOLFRI�3RODQG��DV�ZHOO�DV�LW�LV�WKH�ULJKW�DQG�WKH�REOLJDWLRQ�RI�LWV�FLWL]HQV��7KH�&RQVWLWXWLRQ�DGRSWHG�LQ������VWDWHV�WKDW� Ä7KH� 5HSXEOLF� ������ DVVXUHV� WKH� SURWHFWLRQ� RI� WKH� HQYLURQPHQW�� ZKLOH� JXLGHG� E\� WKH� SULQFLSOH� RIVXVWDLQDEOH�GHYHORSPHQW´��DQG�WKDW�Ä3XEOLF�$XWKRULWLHV�LPSOHPHQW�WKHLU�SROLFLHV�DLPHG�DW�HFRORJLFDO�VHFXULW\IRU�WKH�VDNH�RI�FRQWHPSRUDU\�DQG�IXWXUH�JHQHUDWLRQV´�
7KH�PRVW�LPSRUWDQW�OHJDO�DQG�HFRQRPLF�SURYLVLRQV�DLPHG�DW�HQYLURQPHQWDO�SURWHFWLRQ7KH�LVVXHV�SHUWDLQLQJ�WR�FRPSUHKHQVLYH�OHJDO�SURWHFWLRQ�RI�WKH�HQYLURQPHQW�ZHUH�DGGUHVVHG�SULPDULO\�LQ�WKH$FW�RQ�(QYLURQPHQWDO�3URWHFWLRQ�DQG�0DQDJHPHQW�� WKDW�ZDV� DGRSWHG�RQ����-DQXDU\������� DQG�ZKLFK�ZDVDPHQGHG�PDQ\� WLPHV� LQ� FRQVHTXHQW� \HDUV�� DQG� FRQWLQXHG� LQ� WKH� $FW� RQ� ��� $SULO� ����� RQ� (QYLURQPHQWDO3URWHFWLRQ�/DZ�WKDW�FDPH�LQWR�IRUFH�RQ���2FWREHU������MRLQWO\�ZLWK�WKH�$FW�RQ�:DVWH�RQ����$SULO�������7KH$FW� RQ� (QYLURQPHQWDO� 3URWHFWLRQ� /DZ� LQFOXGHV� JHQHUDO� SULQFLSOHV� ZKLFK� VKDOO� DSSO\� WR� DOO� HQYLURQPHQWDO



��

$FWV��DV�ZHOO�DV�JHQHUDO�SULQFLSOHV��SXUVXDQW� WR�ZKLFK�� VSHFLILF� UHJXODWLRQV�ZLOO�EH� LVVXHG� LQ� UHODWLRQ� WR� WKHSURWHFWLRQ�RI�SDUWLFXODU�HQYLURQPHQWDO�FRPSRQHQWV��VXFK�OLNH�DLU��QDWXUH�DQG�ZDWHU��1HZ�$FW�JXDUDQWHHV�WKHFRPSOLDQFH�RI� WKH�3ROLVK� OHJDO�V\VWHP�ZLWK�� LQWHU�DOLD�� D�QXPEHU�RI�'LUHFWLYHV��ZKLFK� WKH�(XURSHDQ�8QLRQFRQVLGHUV�DV�VWUDWHJLF�RQHV��$V�IDU�DV�ZDWHU�PDQDJHPHQW�LV�FRQFHUQHG��IROORZLQJ�WKH�SULQFLSOH�RI�VXVWDLQDEOHGHYHORSPHQW�� DQG� SDUWLFXODUO\� LQ� UHODWLRQ� WR� ZDWHU� XVH�� ZDWHU� SURWHFWLRQ� DQG� ZDWHU� UHVRXUFH� PDQDJHPHQW�GHWDLOHG�LVVXHV�DUH�UHJXODWHG�LQ�WKH�$FW�RI����2FWREHU�������RQ�:DWHU�/DZ��IXUWKHU�DPHQGHG���7KH�QHZ�$FWRQ�:DWHU�/DZ�RQ����-XO\������FRPHV�LQWR�IRUFH�RQ���-DQXDU\������
/HJDO� V\VWHP� LQ� WKH� ILHOG� RI� HQYLURQPHQWDO� SURWHFWLRQ� KDV� XQGHUJRQH� LWV� SHUPDQHQW� XSGDWLQJ� E\�PHDQV� RIDGMXVWPHQW�RI�H[LVWLQJ�$FWV�WR�FKDQJLQJ�VRFLDO��HFRQRPLF�DQG�HFRORJLFDO�FRQGLWLRQV��7KH�IROORZLQJ�$FWV�RUDPHQGPHQWV�LQ�H[LWLQJ�RQHV�ZHUH�DGRSWHG�E\�WKH�HQG�RI������
�� WKH�$FW�RQ�(QYLURQPHQWDO�3URWHFWLRQ�DQG�0DQDJHPHQW�
�� WKH�$FW�RQ�6SDWLDO�0DQDJHPHQW�
�� WKH�$FW�RQ�WKH�6WDWH�,QVSHFWRUDWH�IRU�(QYLURQPHQWDO�3URWHFWLRQ�
�� WKH�$FW�RQ�)RUHVWV�
�� WKH�$FW�RQ�1DWXUH�&RQVHUYDWLRQ�
�� WKH�$FW�RQ�WKH�3URWHFWLRQ�RI�$UDEOH�DQG�)RUHVW�/DQGV�
�� WKH�$FW�RQ�6DQLWDWLRQ�DQG�2UGHU�.HHSLQJ�LQ�0XQLFLSDOLWLHV�
�� WKH�$FW�RQ�:DVWH�
�� WKH�$FW�RQ�)HUWLOLVHUV�DQG�)HUWLOLVDWLRQ�
�� WKH�$FW�RQ�+XQWLQJ�/DZ�
�� WKH�$FW�RQ�*HRORJLFDO�DQG�0LQLQJ�/DZ�
�� WKH�$FW�RQ�:DWHU�/DZ�
/HJLVODWLYH�ZRUNV� DUH� XQGHU� ZD\� RQ� KDUPRQLVDWLRQ� RI� WKH� 3ROLVK� ODZ� WR� WKDW� RI� WKH� (XURSHDQ�8QLRQ�� 7KHIROORZLQJ�$FWV�ZHUH�DGRSWHG�LQ������
�� WKH�$FW�RQ�WKH�&RQGXFW�RI�6XEVWDQFHV�WKDW�'HSOHWH�2]RQH�/D\HU�
�� WKH�$FW�RQ�:DVWH�
�� WKH�$FW�RQ�(QYLURQPHQWDO�/DZ�
�� WKH�$FW�RQ�3DFNDJLQJ�DQG�3DFNDJLQJ�:DVWHV�
�� WKH� $FW� RQ� (FRQRPLF� 2SHUDWRUV¶� 2EOLJDWLRQV� LQ� WKH� 6FRSH� RI� 0DQDJLQJ� &HUWDLQ� :DVWHV� DQG� RQ� WKH3URGXFW�DQG�'HSRVLW�&KDUJHV�
�� WKH�$FW�RQ�&KHPLFDO�6XEVWDQFHV�DQG�3UHSDUDWLRQV�
�� WKH�$FW�RQ�$PHQGPHQWV�LQ�WKH�$FW�RQ�WKH�&URS�3ODQWV�
�� WKH�$FW�RQ�&ROOHFWLYH�:DWHU�6XSSO\�DQG�&ROOHFWLYH�6HZDJH�'LVFKDUJH�
�� WKH�$FW�RQ�:DWHU�ODZ�
3XUVXDQW�WR�SURYLVLRQV�LQFOXGHG�LQ�WKH��QG�6WDWH�(FRORJLFDO�3ROLF\�FRQFHUQLQJ�HQYLURQPHQWDO�SURWHFWLRQ�ODZDQG� LWV� KDUPRQLVDWLRQ� ZLWK� UHTXLUHPHQWV� RI� WKH� (XURSHDQ�8QLRQ� XS� WR� ������ WKH� IROORZLQJ�*RYHUQPHQWDO'UDIW�$FWV�ZLOO�EH�FRQVLGHUHG�E\�WKH�3DUOLDPHQW�
�� WKH�$FW�RQ�6SDWLDO�3ODQQLQJ�DQG�0DQDJHPHQW�
�� WKH�$FW�RQ�WKH�3URWHFWLRQ�RI�$QLPDOV�
�� WKH�$FW�RQ�WKH�,QFUHDVH�LQ�(QHUJ\�8VH�IURP�5HQHZDEOH�6RXUFHV�
�� WKH�$FW�RQ�)RUHVW�5HSURGXFWLYH�0DWHULDO�
([LVWLQJ�OHJDO�UHJXODWLRQV�LPSRVH�FULPLQDO�OLDELOLW\�IRU�RIIHQFHV�DQG�WUDQVJUHVVLRQV�DJDLQVW�WKH�HQYLURQPHQW�6LQFH���-DQXDU\�������DOO�SHQDO�SURYLVLRQV��LQFOXGLQJ�WKRVH�UHODWLQJ�WR�RIIHQFHV�DJDLQVW�WKH�HQYLURQPHQW��KDYHEHHQ� LQFOXGHG� LQ�D�VLQJOH�3HQDO�&RGH��2QH�RI�HVVHQWLDO� VDQFWLRQV� WKDW�PD\�EH� LPSRVHG� IRU� WUDQVJUHVVLRQ� WRHQYLURQPHQW� SURWHFWLRQ� SULQFLSOHV� LV� WKH� SRVVLELOLW\� WR� FHVVDWLRQ� RI� WKH� PDQXIDFWXULQJ� DFWLYLW\� RI� D� JLYHQEXVLQHVV�
)LQDQFLDO� UHVRXUFHV� FROOHFWHG� IURP� IHHV� DQG� ILQHV� LPSRVHG� IRU� WKH� XVH� RI� WKH� HQYLURQPHQW� KDYH� IHG� WKH0XQLFLSDO�� &RXQW\� DQG� 9RLYRGVKLS� HFRORJLFDO� IXQGV�� DV� ZHOO� DV� WKH� 1DWLRQDO� )XQG� IRU� (QYLURQPHQWDO3URWHFWLRQ�DQG�:DWHU�0DQDJHPHQW��ZKR�DFWV�LQ�FRXQWU\�ZLGH�VFDOH��7KHVH�UHVRXUFHV�DUH�WKH�EDVLF�VRXUFH�IRUILQDQFLQJ�HFRORJLFDOO\�VRXQG�LQYHVWPHQWV�EHLQJ�WKH�QDWLRQDO�RU�UHJLRQDO�SULRULWLHV�



��

2UJDQLVDWLRQ�VWUXFWXUH�RI�HQYLURQPHQWDO�PDQDJHPHQW�DXWKRULWLHV7KH�VXSUHPH�DXWKRULW\�RI�WKH�6WDWH�$GPLQLVWUDWLRQ�WR�FR�RUGLQDWH�DQG�VXSHUYLVH�RYHUDOO�DFWLYLW\�LQ�WKH�ILHOG�RIHQYLURQPHQWDO�SURWHFWLRQ�LV�0LQLVWHU�RI�WKH�(QYLURQPHQW��ZKR�IXOILOV�KLV�IXQFWLRQV�E\�PHDQV�RI�KLV�H[HFXWLYHVWUXFWXUH� �� WKH�0LQLVWU\�� 7KH� EDVLF� UHVSRQVLELOLW\� DQG� FRPSHWHQFH� RI� WKH�0LQLVWU\� RI� (QYLURQPHQW� LQFOXGHSUHSDUDWLRQ� RI� GUDIW� SURSRVDOV� IRU� WKH� 6WDWH� SROLF\� LQ� WKH� ILHOG� RI� HQYLURQPHQWDO� SURWHFWLRQ�� LQWURGXFLQJOHJLVODWLYH�LQLWLDWLYHV��DQG�LPSOHPHQWDWLRQ�RI�WKH�SROLFLHV�DQG�$FWV�DGRSWHG��7KH�FRQWURO�XSRQ�GHFLVLRQV�EHLQJPDGH�LV�FDUULHG�RXW�E\�WKH�6WDWH�,QVSHFWRUDWH�IRU�(QYLURQPHQWDO�3URWHFWLRQ�WKURXJK�WKH�&KLHI�,QVSHFWRUDWH�IRU(QYLURQPHQWDO� 3URWHFWLRQ� DQG� WKH� 9RLYRGVKLS� ,QVSHFWRUDWHV� IRU� (QYLURQPHQWDO� 3URWHFWLRQ�� ZKR�� LQ� WKHIUDPHZRUN�RI�WHUULWRULDO�LQWHJUDWHG�*RYHUQPHQWDO�$GPLQLVWUDWLRQ��DUH�VXERUGLQDWHG�WR�WKH�9RLYRGHV�

)LJXUH� ����� 2UJDQLVDWLRQ� VWUXFWXUH� RI� WKH� DXWKRULWLHV� PDQDJLQJ� HQYLURQPHQWDO� SURWHFWLRQ� LQ� 3RODQG� RQJRYHUQPHQWDO�DQG�VHOI�JRYHUQPHQWDO�OHYHOV6RXUFH��0
5HVSRQVLELOLW\� VFRSH�RI� WKH�6WDWH� ,QVSHFWRUDWH� IRU�(QYLURQPHQWDO�3URWHFWLRQ� LQFOXGHV� ILUVW�RI�DOO� WKH�FRQWURORYHU�FRPSOLDQFH�ZLWK� ODZ�DQG�DGPLQLVWUDWLYH�GHFLVLRQV�FRQFHUQLQJ� WKH�XVH�RI� WKH�HQYLURQPHQW��PRQLWRULQJWKH�VWDWH�RI�WKH�HQYLURQPHQW�DQG�LWV�DVVHVVPHQW��DV�ZHOO�DV�WKH�LPSURYHPHQW�RI�WKH�SURFHGXUHV�DQG�PHWKRGVLQ�WKLV�UHJDUG��)LQDQFLDO�VXSSRUW� WR�HFRORJLFDO�DFWLYLWLHV� LV� VHFXUHG�E\� WKH�1DWLRQDO�)XQG�IRU�(QYLURQPHQWDO
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3URWHFWLRQ� DQG� :DWHU� 0DQDJHPHQW� DQG� UHVSHFWLYH� 0XQLFLSDO�� &RXQW\� DQG� 9RLYRGVKLS� IXQGV�� 5HVHDUFKEDFNXS�FRQVWLWXWHV�WKH�VFLHQWLILF�UHVHDUFK�LQVWLWXWHV�VXSHUYLVHG�E\�WKH�0LQLVWHU��ZKHUHDV�RSLQLRQ�PDNLQJ�DQGFRQVXOWDWLYH� IXQFWLRQ� LV� IXOILOOHG� E\� WKH� 6WDWH� &RXQFLO� IRU� (QYLURQPHQWDO� 3URWHFWLRQ�� ZKRVH� UHVSRQVLELOLW\VFRSH�LQFOXGHV�PDNLQJ�FRPPHQWV�RQ�HQYLURQPHQWDO�PDWWHUV�DQG�SXWWLQJ� IRUZDUG�SURSRVDOV�DQG�FRQFOXVLRQVDLPHG�DW�HVWDEOLVKPHQW�RI�HQYLURQPHQWDO�SURWHFWLRQ�FRQGLWLRQV��DV�ZHOO�DV�SUHVHUYDWLRQ�RU�LPSURYHPHQW�RI�WKHVWDWH�RI�WKH�HQYLURQPHQW�� ,Q� ���������� RSLQLRQ�PDNLQJ� IXQFWLRQ� RQ� FDVHV� UHODWLQJ� WR� FOLPDWH� FKDQJH� ZDVIXOILOOHG�E\�6WHHULQJ�&RPPLWWHH�IRU�&OLPDWH�&KDQJH�
7KH\� DUH� WKH� 9RLYRGHV�� ZKR�PDQDJH� WKH� IXQFWLRQ� RI� ORFDO� 6WDWH� $GPLQLVWUDWLRQ� $XWKRULW\� LQ� WKH� ILHOG� RIHQYLURQPHQWDO� SURWHFWLRQ�� DQG� ZKR� DFW� E\� PHGLDWLRQ� RI� WKH� 9RLYRGVKLS� 'LYLVLRQV� IRU� (QYLURQPHQWDO3URWHFWLRQ��ZKRVH�EDVLF�UHVSRQVLELOLW\�DQG�FRPSHWHQFH�LQFOXGH�WDNLQJ�DGPLQLVWUDWLYH�GHFLVLRQV�ZKLFK�SHUPLWIRU� XVLQJ� WKH� HQYLURQPHQW�� DQG� VHWWLQJ� RXW� WKH� FRQGLWLRQV� IRU� VXFK� XVH�� OD\LQJ� GRZQ� DQ\� DGGLWLRQDOUHTXLUHPHQWV� LQ� D� GHILQLWH� DUHD�� PDQDJLQJ� GDWDEDVH� RQ� W\SH� DQG� VFDOH� RI� WDNLQJ� XVH� RI� WKH� HQYLURQPHQW�PDQDJLQJ� LQVSHFWLRQ� DFWLYLWLHV� DQG� FRXQWHUDFWLQJ� HQYLURQPHQWDO� KD]DUGV� LQ� HPHUJHQF\� VLWXDWLRQV�� 6LPLODUUHVSRQVLELOLW\� DQG� FRPSHWHQFH� VFRSH� LQ� WKH� ILHOG� RI� HQYLURQPHQWDO� SURWHFWLRQ� KDV� EHHQ� FRQIHUUHG� WR� VHOI�JRYHUQPHQWDO� DXWKRULWLHV�� 7KH� EDVLF� UHVSRQVLELOLW\� DQG� FKRLFH� RI� FRQFUHWH� DFWLRQV� DLPHG� DW� HQYLURQPHQWDOSURWHFWLRQ�OD\�ZLWKLQ�LQGLYLGXDO�EXVLQHVV�HQWLWLHV�DQG�ORFDO�VHOI�JRYHUQPHQWV��ZKR�KDYH�D�GHFLVLYH�FDSDFLW\�LQUHVSHFW�WR�WKH�PDWWHUV�LQ�TXHVWLRQ��DQG�ZKR�KDYH�ILQDQFLDO�UHVRXUFHV�UHDG\�DV�ZHOO�IURP�WKHLU�RZQ�IXQGV�DQGWKRVH�SDVVHG�RQ�E\�HFRORJLFDO�IXQGV�
7KH� REOLJDWLRQ� WR� SURYLGH� IRU� IDYRXUDEOH� FRQGLWLRQV� QHHGHG� WR� WKH� HQIRUFHPHQW� RI� HQYLURQPHQWDO� OHJDOUHJXODWLRQV�UHVWV�RQ�UHVSHFWLYH�0LQLVWHUV��ZKR�DUH�UHVSRQVLEOH�IRU�SDUWLFXODU�VHFWRUV�
/HJDO�PHFKDQLVPV�VWLPXODWLQJ�WKH�OLPLWDWLRQ�RI�JUHHQKRXVH�JDVHV�$PHQGHG�$FW�RQ�(QYLURQPHQWDO�3URWHFWLRQ�DQG�0DQDJHPHQW�LPSRVHV�OHJDO�DXWKRULVDWLRQ�WR�LVVXLQJ�D�VHW�RI2UGHUV� LQ� WKH� VSKHUH� RI� DLU� SURWHFWLRQ� GHILQLQJ�� LQWHU� DOLD�� WKH�PD[LPXP�SHUPLVVLEOH� DPRXQWV� RI� SROOXWDQWHPLVVLRQV�� $QRWKHU� OHJDO� DFW� LQGLUHFWO\� DLPHG� DW� FOLPDWH� SURWHFWLRQ� LV� WKH� $FW� RQ� )RUHVWV�� DGRSWHG� RQ� ��6HSWHPEHU�������FRQVROLGDWHG� WH[W� ��2�-��RI�������1R������ ,WHP������ OD\LQJ�GRZQ� WKH�SULQFLSOHV� IRU� IRUHVWUHVRXUFH�SUHVHUYDWLRQ��SURWHFWLRQ�DQG�HQKDQFHPHQW��DQG� WKH�SULQFLSOHV� IRU� IRUHVW�PDQDJHPHQW� LQ� UHODWLRQ� WRRWKHU�FRPSRQHQWV�RI�WKH�HQYLURQPHQW�DQG�QDWLRQDO�HFRQRP\�
'LUHFW�UHIHUHQFH�WR�JUHHQKRXVH�JDV�HPLVVLRQ�LV�LQFOXGHG�DOVR�LQ�OHJDO�SURYLVLRQV�OD\LQJ�GRZQ�WKH�SULQFLSOHVIRU�HQHUJ\�PDQDJHPHQW�DQG�HQHUJ\� UHVRXUFH� VDYLQJ��DV�ZHOO� DV� WKRVH� VXSSRUWLQJ� WKH� LQFUHDVH� LQ� WKH�XVH�RIUHQHZDEOH�HQHUJ\�VRXUFHV��$FW�RI����$SULO������RQ�WKH�(QHUJ\�/DZ��2�-��RI�������1R������,WHP������IXUWKHUDPHQGHG��DXWKRULVHV�WKH�0LQLVWHU�RI�(FRQRP\�WR�LVVXH�WKH�2UGHU�RQ�WKH�REOLJDWLRQ�WR�SXUFKDVH�HOHFWULF�HQHUJ\DQG�KHDW�JHQHUDWHG�IURP�XQFRQYHQWLRQDO�VRXUFHV�DQG�UHQHZDEOH�VRXUFHV��DV�ZHOO�DV�HOHFWULF�HQHUJ\�JHQHUDWHGLQ�FRPELQDWLRQ�ZLWK�KHDW�JHQHUDWLRQ��,Q�WKLV�2UGHU��WKH�PLQLPXP�SHUFHQWDJH�VKDUH�LV�VHW�RXW�RI�HOHFWULF�HQHUJ\RULJLQDWHG� IURP� UHQHZDEOH� DQG� XQFRQYHQWLRQDO� VRXUFHV� LQ� HQHUJ\� VDOHV� PDQDJHG� E\� HOHFWULF� HQHUJ\GLVWULEXWLRQ�FRPSDQLHV��2UGHU�RI�WKH�0LQLVWHU�RI�(FRQRP\�RI����'HFHPEHU�������REOLJHV�WKH�HOHFWULF�HQHUJ\GLVWULEXWLRQ� FRPSDQLHV� WR� ULVH� JUDGXDOO\� WKH� UDWH� RI� HQHUJ\� RULJLQDWHG� IURP� UHQHZDEOH� HQHUJ\� VRXUFHV� LQHQHUJ\�EDODQFH�IURP������LQ������XS�WR������LQ�������5HVROXWLRQ�DGRSWHG�E\�WKH�3DUOLDPHQW�RI�WKH�5HSXEOLFRI� 3RODQG� RQ� �� $XJXVW� ����� RQ� WKH� ULVH� LQ� HQHUJ\� XVH� IURP� UHQHZDEOH� VRXUFHV� FDOOV� IRU� DVVXPLQJ� WKHREOLJDWLRQ� WR�DFKLHYH�D�GHILQLWH� VKDUH�RI� UHQHZDEOH� VRXUFHV� LQ� WKH�QDWLRQDO�HQHUJ\�EDODQFH� LQ�PHGLXP��DQGORQJ�WHUP�WLPH�KRUL]RQ��DQG�WR�SUHSDUH�VWUDWHJ\�IRU�GHYHORSPHQW�RI�UHQHZDEOH�HQHUJ\�VHFWRU��2Q���6HSWHPEHU������&RXQFLO� RI�0LQLVWHUV� DQG�RQ����6HSWHPEHU�������3DUOLDPHQW�� DGRSWHG� GRFXPHQW� WLWOHG� Ä6WUDWHJ\� IRUGHYHORSPHQW� RI� UHQHZDEOH� HQHUJ\� VHFWRU´�� WKDW� GHILQHV� TXDQWLWDWLYH� REMHFWLYH� IRU� WKH� GHYHORSPHQW� RIUHQHZDEOH�HQHUJ\�VHFWRU�LQ�IRUP�RI�ULVH�RI�LWV�VKDUH�LQ�WKH�VWUXFWXUH�RI�SULPDU\�HQHUJ\�FDUULHUV�LQ�3RODQG�XS�WR�����LQ������DQG�XS�WR�����LQ�������,Q�RUGHU�WR�DWWDLQ�WKH�REMHFWLYHV�HVWDEOLVKHG��GHYHORSPHQW�SURJUDPPHVIRU� SDUWLFXODU� UHQHZDEOH� HQHUJ\� W\SHV� DUH� WR� EH� SUHSDUHG� DQG� LPSOHPHQWHG�� &XUUHQWO\�� WKH� ILUVW� PRGHOSURJUDPPH�IRU�ZLQG�HQHUJ\�LV�XQGHU�SUHSDUDWLRQ��WKDW�ZLOO�LQGLFDWH�WKH�IUDPHZRUN�IRU�GHYHORSPHQW�RI�ZLQGHQHUJ\�LQ�WKH�IRUWKFRPLQJ�IRXU�\HDUV�� LQFOXGLQJ� OHJDO�DQG�HFRQRPLF�PHFKDQLVPV�VXSSRUWLQJ� WKH�SURMHFWV� LQWKH�ILHOG�RI�UHQHZDEOH�HQHUJ\�VRXUFHV��7KH�SULQFLSOHV�WR�EH�HODERUDWHG�GXULQJ�GHYHORSPHQW�RI�WKLV�SURJUDPPHZLOO�UHIHU�WR�DOO�RI�WKH�UHQHZDEOH�HQHUJ\�VHFWRUV�
$QRWKHU�OHJDO�DFW�VWLPXODWLQJ�OLPLWDWLRQ�RI�JUHHQKRXVH�JDVHV�LV�WKH�$FW�RI����'HFHPEHU������RQ�WKH�6XSSRUWWR�7KHUPR�PRGHUQLVDWLRQ�3URMHFWV��WKDW�DLP�LV�WR�UHGXFH�HQHUJ\�XVH�IRU�WKH�SXUSRVH�RI�EXLOGLQJ�KHDWLQJ�DQGZDWHU�ZDUPLQJ� IRU�XWLOLW\�SXUSRVH�� DQG� WR� UHGXFH�HQHUJ\� ORVVHV� LQ� ORFDO�GLVWULFW�KHDWLQJ�QHWZRUNV�DQG� ORFDOKHDW�VRXUFHV��DV�ZHOO�DV�WR�UHSODFH�FRQYHQWLRQDO�HQHUJ\�VRXUFHV�ZLWK�XQFRQYHQWLRQDO�RQHV�
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(FRQRPLF�PHFKDQLVPV�VWLPXODWLQJ�WKH�OLPLWDWLRQ�RI�JUHHQKRXVH�JDVHV(FRQRPLF�PHFKDQLVPV��ZKLFK� DUH� SUHVHQWO\�PDQGDWRU\� LQ�3RODQG�� WKDW� DUH� IDYRXUDEOH� IRU� WKH� OLPLWDWLRQ�RIJUHHQKRXVH�JDVHV�FRYHU�WKH�IROORZLQJ�DFWLYLWLHV�
��� ,QWURGXFLQJ� WKH� IHHV� IRU� WKH� HPLVVLRQV� RI� JUHHQKRXVH� JDVHV�� 6XFK� IHHV� DUH� LPSRVHG� RQ� LQGXVWULDO� DQGPXQLFLSDO�HQWHUSULVHV� IRU�WKHLU�HPLVVLRQV�RI�FDUERQ�PRQR[LGH�DQG�QLWURJHQ�R[LGHV��DQG�VLQFH�������DOVRIRU�WKH�EDVLF�JUHHQKRXVH�JDVHV��7KH�DPRXQW�RI�IHH�UDWHV�IRU�DWPRVSKHULF�HPLVVLRQ�RI�JDVHRXV�VXEVWDQFHVDQG� SDUWLFXODWH�PDWWHU�� LQFOXGLQJ� DOVR� &2��� DUH� XSGDWHG� RQ� DQQXDO� EDVLV� E\� ZD\� RI� VXEVHTXHQW� 2UGHUVPDGH�E\�WKH�&RXQFLO�RI�0LQLVWHUV����� 3URYLVLRQ�RI�ILQDQFLDO�VXSSRUW�WR�SURMHFWV�DLPHG�DW�WKH�UHGXFWLRQ�RI�JUHHQKRXVH�JDVHV��LQ�WKH�IRUP�RI�

�� ORZ�LQWHUHVW�ORDQV�IURP�WKH�1DWLRQDO�)XQG�IRU�(QYLURQPHQWDO�3URWHFWLRQ�DQG�:DWHU�0DQDJHPHQW�DQGIURP�WKH�9RLYRGVKLS�)XQGV�
�� GRQDWLRQV� IURP� WKH� 1DWLRQDO� )XQG� IRU� (QYLURQPHQWDO� 3URWHFWLRQ� DQG�:DWHU�0DQDJHPHQW� DQG� IURPUHVSHFWLYH�9RLYRGVKLS��&RXQW\�DQG�0XQLFLSDO�)XQGV�
�� SUHIHUHQWLDO�FUHGLWV�SURYLGHG�E\�WKH�(QYLURQPHQWDO�3URWHFWLRQ�%DQN�
�� GRQDWLRQV�IURP�WKH�(&2)81'��VHH�EHORZ�IRU�WKH�H[SODQDWLRQ��
�� GRQDWLRQV�IURP�*OREDO�(QYLURQPHQWDO�)XQG�DQG�WKH�3+$5(�3URJUDPPH�

6WDWH�DQG�WKH�SURWHFWLRQ�RI�WKH�HQYLURQPHQW'XULQJ� UHFHQW� \HDUV�� IDYRXUDEOH� FRQGLWLRQV� DSSHDUHG� DQG� FRQVROLGDWHG� LQ� HQYLURQPHQWDO� SURWHFWLRQ�PDQLIHVWLQJ� WKH� LPSURYHPHQW� RI� WKH� VWDWH�RI�WKH�HQYLURQPHQW�� 6R�� WKH� VKDUH� RI� HQYLURQPHQWDO� LQYHVWPHQWH[SHQGLWXUHV� URVH� LQ�*'3��IURP������LQ������XS�WR������LQ� WKH�SHULRG�RI������������DOWKRXJK� LQ������ LWVOLJKWO\�GHFOLQHG�WR������*'3�
7DEOH�������(QYLURQPHQWDO�LQYHVWPHQW�H[SHQGLWXUHV�LQ�WKH�SHULRG�RI������������H[FOXGLQJ�H[SHQGLWXUHV� IRUZDWHU�PDQDJHPHQW��LQ�FXUUHQW�SULFHV
<HDUV ���� ���� ���� ����D� ���� ���� ����
PLOOLRQ�3/1��*'3 ��������� ������������ ���������������� ���������������� ���������������� ���������������� ����������������

D��*LYHQ�WKH�HQKDQFHG�FODVVLILFDWLRQ�VFRSH�RI�WKH�LQYHVWPHQW�PRGHV��GDWD�VLQFH������DUH�LQFRPSDUDEOH�WR�WKDWSHUWDLQLQJ�WR�WKH�SUHYLRXV�\HDUV6RXUFH��*86

)LJXUH������,QYHVWPHQW�H[SHQGLWXUHV�IRU�HQYLURQPHQWDO�SURWHFWLRQE\�ILQDQFLQJ�VRXUFHV�LQ������>�@
(FRORJLFDOO\�VRXQG� LQYHVWPHQWV�DUH� ILQDQFHG�PDLQO\�IURP�ERWK�RZQ�FRPSDQ\�UHVRXUFHV�DQG�HQYLURQPHQWDOIXQGV��1DWLRQDO��9RLYRGVKLS��0XQLFLSDO�DQG�&RXQW\��������6XFK�SURMHFWV�DUH�FR�ILQDQFHG�DOVR�E\�EDQNV��H�J�(QYLURQPHQWDO�3URWHFWLRQ�%DQN��DV�ZHOO�DV�E\�WKH�(&2)81'��WKDW�LV�WKH�)RXQGDWLRQ�HVWDEOLVKHG�E\�&HQWUDO*RYHUQPHQW��7KH�DLP�RI� WKH�)RXQGDWLRQ� LV�HIIHFWLYH�PDQDJHPHQW�RI� ILQDQFLDO� UHVRXUFHV� UHVXOWLQJ� IURP� WKHIRUHLJQ� GHEW� IRU� QDWXUH� VZDS� �L�H�� SDUWLDO� FKDQJH� RI� 3RODQG¶V� IRUHLJQ� GHEW� LQWR� SURMHFWV� SHUWDLQLQJ� WR
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HQYLURQPHQWDO�SURWHFWLRQ���$�OLVW�RI�SURMHFW�W\SHV�EHLQJ�VXSSRUWHG�E\�HFRORJLFDO�IXQGV�LV�SUHVHQWHG�LQ�7DEOH�����
7DEOH� ������ /LVW� RI� SURMHFWV� OHDGLQJ� WR� OLPLWDWLRQ� RI� *+*V� HPLVVLRQ� ILQDQFHG� E\� 1DWLRQDO� )XQG� IRU(QYLURQPHQWDO�3URWHFWLRQ�DQG�:DWHU�0DQDJHPHQW�DQG�(&2)81'�LQ����������

)LQDQFLQJ�,QVWLWXWLRQ��3URMHFW�7\SH $PRXQW�RI�FR�ILQDQFLQJ�WKRXVDQG�3/1�
1XPEHU�RISURMHFWV &2��HPLVVLRQUHGXFWLRQ�WRQQHV�

1DWLRQDO� )XQG� IRU� (QYLURQPHQWDO� 3URWHFWLRQ� DQG:DWHU�0DQDJHPHQW0RGHUQLVDWLRQ�RI�KHDWLQJ�V\VWHPV&RDO�WR�JDV�FRQYHUVLRQ8WLOLVDWLRQ�RI�ZDVWH�KHDW8VH�RI�UHQHZDEOH�HQHUJ\�VRXUFHV(QKDQFHPHQW�RI�HQHUJ\�HIILFLHQF\2WKHU
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(&2)81'0RGHUQLVDWLRQ�RI�KHDWLQJ�V\VWHPV&RDO�WR�JDV�FRQYHUVLRQ8WLOLVDWLRQ�RI�ZDVWH�KHDW8VH�RI�UHQHZDEOH�HQHUJ\�VRXUFHV

�����������������������������������������������������������

����������������������

��������������������������������������������������
7RWDO ���������� ���� ����������
6RXUFH��(&2)81'�DQG�1)2 L*:
,QYHVWPHQW� H[SHQGLWXUHV� IRU� HQYLURQPHQWDO� SURWHFWLRQ�� FRPLQJ� IURP� WKH� HFRORJLFDO� IXQGV�� LQFOXGLQJ� WKHEUHDNGRZQ�RI�WKHVH�UHVRXUFHV�LQWR�SDUWLFXODU�DFWLYLW\�W\SHV��DUH�VKRZQ�LQ�)LJXUH�����
0RUHRYHU�� SRVLWLYH� HIIHFWV� IRU� HQYLURQPHQWDO� SURWHFWLRQ� KDYH� UHVXOWHG� IURP�� ILUP� SROLF\� RI�PRUH� VWULQJHQWUHTXLUHPHQWV�IRU�EXVLQHVVHV�SROOXWLQJ�WKH�HQYLURQPHQW��WKH�XVH�RI�EHWWHU�TXDOLW\�IXHOV��LQGXVWULDO�UHVWUXFWXULQJ�LQGXVWULDO� PRGHUQLVDWLRQ� DQG� SULYDWLVDWLRQ� SURFHVVHV�� DQG� SURGXFWLRQ� OLPLWDWLRQ� LQ� WKH� VHFWRUV� EHLQJ� WKHVRXUFHV�RI�WKH�XWPRVW�SROOXWLRQ�

)LJXUH������,QYHVWPHQW�H[SHQGLWXUHV�RQ�HQYLURQPHQWDO�SURWHFWLRQ6RXUFH��*86



��

7KH�SRVLWLYH�WHQGHQF\�WR�HQKDQFH�WKH�DUHDV�RI�OHJDOO\�SURWHFWHG�QDWXUH�KDV�EHHQ�VWLOO�UHWDLQHG��UDQJLQJ�IURP�����RI� WKH� WRWDO�QDWLRQDO� WHUULWRU\� LQ������XS�WR������� LQ�������8QWLO������� LQ�3RODQG����1DWLRQDO�3DUNV�FRYHULQJ� DOPRVW� ��� RI� WRWDO� QDWLRQDO� WHUULWRU\� DQG� ��� RI� WKH� SURWHFWHG� DUHDV�� ZHUH� HVWDEOLVKHG�� 6HYHQSURWHFWHG� DUHDV�ZHUH� SXW� RQ� WKH�81(6&2� OLVW� RI� JOREDO� ELRVSKHUH� UHVHUYHV��0RUHRYHU�� WKH� QXPEHU� RI� WKHRWKHU�OHJDOO\�SURWHFWHG�DUHDV�KDV�VWLOO�ULVHQ��$W�SUHVHQW��WKHUH�DUH��������QDWXUH�UHVHUYHV��FRYHULQJ������RI�WKHQDWLRQDO� WHUULWRU\�DQG������RI� OHJDOO\�SURWHFWHG�DUHDV������� ODQGVFDSH�SDUNV��FRYHULQJ������RI� WKH�QDWLRQDOWHUULWRU\� DQG� ����� RI� OHJDOO\� SURWHFWHG� DUHDV��� DQG� ���� SURWHFWHG� ODQGVFDSH� DUHDV� �FRYHULQJ� ������ RI� WKHQDWLRQDO� WHUULWRU\�DQG�������RI� OHJDOO\�SURWHFWHG�DUHDV���$�QHZ� IRUP�RI�QDWXUH� FRQVHUYDWLRQ� DUH� HFRORJLFDOXVDEOH� ODQGV� RI� KLJK� LPSRUWDQFH� IRU� WKH� SUHVHUYDWLRQ� RI� ELRORJLFDO� GLYHUVLW\�� 7KH\� LQFOXGH� PDUVKHV�� SHDWVZDPSV�DQG�QDWXUDO�ZDWHU� UHVHUYRLUV�� ,Q�������DQ� LQYHQWRU\�RI����� WKRXVDQG�VXFK�VLWHV�KDV�EHHQ�FRPSOHWHGFRYHULQJ�WKH�DFUHDJH�RI������WKRXVDQG�KHFWDUHV�
'HVSLWH� WKH� IDYRXUDEOH� FKDQJHV� WKDW� HQVXHG� IRU� WKH� VDNH�RI� QDWXUH� FRQVHUYDWLRQ�� WKHUH� DUH� VWLOO� H[LVWLQJ� WKHDUHDV�RI�VLJQLILFDQWO\�GDPDJHG�HQYLURQPHQW��LQFOXGLQJ�ILUVWO\�WKH�KHDYLO\�LQGXVWULDOLVHG�DQG�XUEDQLVHG�DUHDV�
,Q� ������ WKH� &RXQFLO� RI� 0LQLVWHUV� DGRSWHG� WKH� �QG� 6WDWH� (FRORJLFDO� 3ROLF\�� WKDW� IRUPXODWHV� WKH� EDVLFSULQFLSOHV��REMHFWLYHV�DQG�GLUHFWLRQV�IRU�WKH�6WDWH�SROLFLHV�LQ�WKH�ILHOG�RI�HQYLURQPHQWDO�SURWHFWLRQ��7KH�EDVLFJRDO� RI� WKLV� QHZ� HFRORJLFDO� SROLF\� LV� WR� SURYLGH� IRU� WKH� QDWLRQDO� HFRORJLFDO� VHFXULW\� �LQFOXGLQJ� WKH� SXEOLF�VRFLDO� LQIUDVWUXFWXUH� DQG� QDWXUDO� UHVRXUFHV�� E\�PHDQV� RI� WKH� LPSOHPHQWDWLRQ� RI� VXFK� QDWLRQDO� GHYHORSPHQWPRGHO�ZKLFK�ZRXOG�QRW�SRVH�DQ\�KD]DUG�WR�TXDOLW\�DQG�VXVWDLQDELOLW\�RI�QDWXUDO�UHVRXUFHV��$V�IDU�DV�WKH�DLUSURWHFWLRQ�LV�FRQFHUQHG��WKLV�QHZ�SROLF\�DVVXPHV�-� HQKDQFHPHQW�RI�WKH�OLVW�RI�SROOXWDQWV�VXEMHFW�WR�DFWLYLWLHV�DLPHG�DW�UHGXFWLRQ�RU�OLPLWDWLRQ�RI�WKHLU�HPLVVLRQDQG�LWV�DGYHUVH�HIIHFWV��LQFOXGLQJ�WKH�VXEVWDQFHV�ZKLFK�KDYH�HIIHFWV�RQ�FOLPDWH�FKDQJH�-� JUDGXDO� HOLPLQDWLRQ� RI� SROOXWDQWV� DW� VRXUFH� E\�PHDQV� RI� UHSODFHPHQW� RI� HQHUJ\� FDUULHUV� ZLWK� SDUWLFXODUUHJDUG� WR� UHQHZDEOH� HQHUJ\� VRXUFHV�� DSSOLFDWLRQ� RI� FOHDQHU� UDZ� PDWHULDOV� DQG� WHFKQRORJLHV�� DQGPLQLPLVLQJ�WKH�XVH�RI�HQHUJ\�DQG�UDZ�PDWHULDOV�-� HQKDQFHPHQW�RI�HPLVVLRQ�VWDQGDUGLVDWLRQ�LQ�LQGXVWU\��HQHUJ\�DQG�WUDQVSRUW�VHFWRUV�-� EURDGHU�LPSOHPHQWDWLRQ�RI�SURGXFW�VWDQGDUGV�OLPLWLQJ�DLU�SROOXWDQW�HPLVVLRQ�ZLWK�UHJDUG�WR�IXOO�OLIH�F\FOHRI�WKH�SURGXFWV�
�����6SHFLDO�FLUFXPVWDQFHV�RI�IXOILOOLQJ�WKH�FRPPLWPHQWV�E\�3RODQG
)ROORZLQJ�$UWLFOH�����RI�WKH�&RQYHQWLRQ��DQG�SDUDJUDSKV��D�DQG���RI�'HFLVLRQ�RI�WKH�6HFRQG�&RQIHUHQFH�RIWKH� 3DUWLHV� WR� WKH� &RQYHQWLRQ�� 3RODQG� UHFRJQLVHV� WKH� SXUSRVHIXOQHVV� RI� IOH[LEOH� DSSURDFK� WR� IXOILOOLQJ� LWVFRPPLWPHQWV�UHVXOWLQJ�IURP�WKH�&RQYHQWLRQ�DV�UHJDUGV�WKH�IROORZLQJ�PDWWHUV�
�� 3RODQG�KDV�DVVXPHG������DV�WKH�EDVH�\HDU�IRU�WKH�DVVHVVPHQW�RI�LWV�FRPPLWPHQWV�������HPLVVLRQ�FRXOG�EHRQO\� XVHG� IRU� WKH� DVVHVVPHQW� RI� WKH� VWDWH� RI� JOREDO� HPLVVLRQ�� EXW� LW� VKRXOG� QRW� FRQVWLWXWH� DQ\� EDVLV� WRVTXDUH�XS�3RODQG�RI�IXOILOOLQJ�LWV�REOLJDWLRQV�UHVXOWLQJ�IURP�WKH�&RQYHQWLRQ�
�� WKLV�5HSRUW�ZDV�GUDZQ�XS�LQ�DFFRUGDQFH�WR�UHSRUWLQJ�SULQFLSOHV�DV�DGRSWHG�E\�WKH�)LIWK�&RQIHUHQFH�RI�WKH3DUWLHV�� DQG� WKH� UHTXLUHG� LQIRUPDWLRQ� VFRSH� DQG� SUHVHQWDWLRQ� IRUP� KDYH� FRPSOLHG� ZLWK� WR� IDU� H[WHQWSRVVLEOH�
�� JLYHQ�WKH� ORQJ�SHULRG�QHHGHG� WR�HODERUDWH�RQ�RIILFLDO�QDWLRQDO�VWDWLVWLFV��VWDWLVWLFDO�GDWD�SUHVHQWHG� LQ� WKLV5HSRUW� FRYHU� WKH� SHULRG� E\� WKH� HQG� RI� ����� LQFOXVLYHO\�� DQG� ZKHUH� DYDLODEOH� �� E\� WKH� HQG� RI� ����LQFOXVLYHO\�
�� LW�FRXOG�EH�D�FDVH�� WKDW�VHFWRULDO�SROLFLHV� IRU�JUHHQKRXVH�JDV�HPLVVLRQ�UHGXFWLRQ�DQG�HQKDQFHPHQW�RI� LWVVLQN�� DV�ZHOO� DV� SURMHFWLRQV� RI� JUHHQKRXVH� JDV� HPLVVLRQ� E\� VHFWRUV� DQG� JDVHV�PLJKW� EH� SUHVHQWHG� KHUHLQFRPSOHWHO\�7KH�UHDVRQ��WKDW�3RODQG�DGRSWHG�WKH�DVVXPSWLRQ�FRQFHUQLQJ�WKH�FKDQJH�LQ�WKH�EDVH�\HDU�IURP������WR������LVWKH� IDFW�� WKDW� �����ZDV� WKH� ILUVW� \HDU� LQ� 3RODQG� DIWHU� HVVHQWLDO� SROLWLFDO� DQG� HFRQRPLF� WUDQVIRUPDWLRQ�� WKDWDSSDUHQWO\�GHPRQVWUDWHG�LQ�VWDJJHULQJ�LWV�HFRQRPLFDO�VWDELOLW\��� ,W�ZDV�MXVW�������ZKHQ�WKH�3ROLVK�HFRQRP\WHPSRUDULO\� FROODSVHG�� 7KHUHIRUH�� WKH� TXDQWLW\� RI� JUHHQKRXVH� JDV� HPLVVLRQ� LQ� ����� FRUUHVSRQG� QHLWKHU� WRQRUPDO�HPLVVLRQ�OHYHO��DV�LW�UHVXOWV�IURP�WKH�QDWLRQDO�GHYHORSPHQW�QHHGV��QRU� WR� IDFWXDO�3RODQG¶V�HFRQRPLFSRWHQWLDO��7KDW�LV�WKH�UHDVRQ�ZK\������DV�WKH�EDVH�\HDU�ZRXOG�QRW�EH�FRQFOXVLYH�IRU�WKH�3ROLVK�HFRQRP\�

������������������������������ ����������������������������
���'HWDLOHG�H[SODQDWLRQ�RI�WKH�UHDVRQV�ZKLFK�FDXVHG�3RODQG�WR�DGRSW������DV�WKH�EDVH�\HDU�ZDV�SUHVHQWHG�LQWKH�)LUVW�*RYHUQPHQWDO�5HSRUW�IRU�WKH�&RQIHUHQFH�RI�WKH�3DUWLHV�WR�WKH�&RQYHQWLRQ��������



��

���,19(1725<�2)�*5((1+286(�*$6�(0,66,216�$1'�5(029$/6

,QYHQWRULHV�RI�DQWKURSRJHQLF�HPLVVLRQ�E\�VRXUFHV�DQG�UHPRYDOV�E\�VLQNV�SURYLGH�WKH�EDVLV�IRU�DQ�DSSUDLVDO�RIWKH�3DUWLHV��DV�OLVWHG�LQ�$QQH[�,�WR�81)&&&��LQFOXGLQJ�3RODQG��LQ�IXOILOOLQJ�WKHLU�FRPPLWPHQWV�LPSRVHG�E\WKHP� XQGHU� &RQYHQWLRQ�� 7KLV� &KDSWHU� SUHVHQWV� LQYHQWRULHV� RI� HPLVVLRQV� DQG� UHPRYDOV� RI� WKH� IROORZLQJJUHHQKRXVH� JDVHV�� FDUERQ� GLR[LGH� �&2���� PHWKDQH� �&+��� DQG� QLWURXV� R[LGH� �1�2��� DQG� WKH� HPLVVLRQV� RILQGXVWULDO�JDVHV��+)&V��3)&V�DQG�6)��
,Q�WKH�SHULRG�EHWZHHQ�WKH�EDVH�\HDU��������DQG�������FRQVLGHUDEOH�FKDQJH�LQ�JUHHQKRXVH�JDV�HPLVVLRQV�ZDVQRWHG�LQ�3RODQG��,Q�)LJXUH������DJJUHJDWH�HPLVVLRQ�RI�JUHHQKRXVH�JDVHV�LV�SUHVHQWHG��L�H��WKH�VXP�RI�WKH�WKUHHEDVLF� JDVHV� H[SUHVVHG� DV� FDUERQ� GLR[LGH� HTXLYDOHQW� �VHH� DOVR� $QQH[� $� WR� WKLV� 5HSRUW��� *UHHQKRXVH� JDVHPLVVLRQV�GURSSHG�PRVWO\�LQ�WKH�EHJLQQLQJ�RI�WKH�QLQHWLHV��ZKHUHDV�LQ�������WKH�HPLVVLRQ�ZDV�DV�PXFK�DV�E\���� ORZHU� WKDQ� LQ� WKH� EDVH� \HDU�� 'XULQJ� VXEVHTXHQW� �� \HDUV�� HPLVVLRQ� VWDELOLVHG� RQ� VLPLODU� OHYHO� WKDWDFFRXQWHG�IRU��������RI������HPLVVLRQ��$IWHU������� WKH�HPLVVLRQ� IXUWKHU�GHFOLQHG��ZKLOVW� LQWHUODUGHG�ZLWKVLQJOH� LQVLJQLILFDQW� ULVHV�� 7KH�PRVWO\� FRQVLGHUDEOH� GURS� ZDV� QRWHG� LQ� ����� DQG� ������ ZKHQ� WKH� HPLVVLRQUHDFKHG� WKH� OHYHO� RI� ���� RI� WKH� EDVH� \HDU� HPLVVLRQ�� 7KH� FKDQJHV� LQ� JUHHQKRXVH� JDV� HPLVVLRQV� ZHUHDFFRPSDQLHG� E\� D� GHFOLQH� LQ� HQHUJ\� XVH� LQ� WKH� QDWLRQDO� HFRQRP\�� DV� ZHOO� DV� E\� WKH� FKDQJH� LQ� IXHOFRQVXPSWLRQ�VWUXFWXUH�LQ�IDYRXU�RI�K\GURFDUERQ�IXHOV�FRQWDLQLQJ�ORZHU�FDUERQ�FRQWHQW�
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)LJXUH� �����$JJUHJDWH� HPLVVLRQ� RI� JUHHQKRXVH� JDVHV� �&2�� �� H[FOXGLQJ� UHPRYDOV�� &+��� 1�2�� LQ� 3RODQG� LQ����������>*J@6RXUFH��0

,W� LV�FDUERQ�GLR[LGH��ZKLFK�FRQWULEXWHV�PRVWO\�WR�JUHHQKRXVH�JDV�HPLVVLRQ��DFFRXQWLQJ�IRU�����RI� WKH� WRWDOJUHHQKRXVH�JDV�HPLVVLRQ��RQ�DYHUDJH��0HWKDQH�DFFRXQWV�IRU�����RI�DJJUHJDWH�HPLVVLRQ�RI�JUHHQKRXVH�JDVHV�DQG� QLWURXV� R[LGH� IRU� ��� RI� WKH� HPLVVLRQ�� 7KH� SURSRUWLRQV� RI� WKH� FRPSRVLWLRQ� RI� DJJUHJDWH� HPLVVLRQV� RIJUHHQKRXVH�JDV�FKDQJHG�LQ������LQ�UHODWLRQ�WR������WRZDUGV�UHGXFWLRQ�RI�FDUERQ�GLR[LGH�VKDUH�WR������ZLWKSDUDOOHO� VKLIW� LQ�QLWURXV�R[LGH�XS�WR�����7KDW�ZDV�DFFRPSDQLHG�E\� DSSDUHQW� ULVH� LQ�QLWURXV�R[LGH� HPLVVLRQZKLFK�OHYHO�H[FHHGHG�WKH�EDVH�\HDU�HPLVVLRQ�E\�����,Q������ LQYHQWRU\��D�PRGLILFDWLRQ�ZDV� LQWURGXFHG��RQWKH� EDVLV� RI� UHVXOWV� RI� GRPHVWLF� VWXGLHV�� LQWR� HPLVVLRQ� FDOFXODWLRQ�PHWKRGRORJ\� RI� WKLV� JDV� IURP� LWV�PDMRUHPLVVLRQ�VRXUFH�FDWHJRU\��L�H��$JULFXOWXUH��6XE�&DWHJRULHV���%���0DQXUH�0DQDJHPHQW�DQG���'���$JULFXOWXUDO6RLOV�



��

7DEOH������&KDQJHV�LQ�HPLVVLRQ�RI�FDUERQ�GLR[LGH��PHWKDQH�DQG�QLWURXV�R[LGH��&+���1�2�H[SUHVVHG�DV�&2�HTXLYDOHQW��LQ�����������>*J@

<HDUV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
&+� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
1�2 ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
6RXUFH�0

)LJXUH������&DUERQ�GLR[LGH�HPLVVLRQ��H[FOXGLQJ�UHPRYDOV��LQ�����������>*J@6RXUFH��0

)LJXUH������0HWKDQH�HPLVVLRQ�LQ�����������>*J@6RXUFH��0



��

)LJXUH������1LWURXV�R[LGH�HPLVVLRQ�LQ�����������>*J@6RXUFH��0
,W�LV�WKH���(QHUJ\���,3&&�&DWHJRU\��ZKLFK�FRQWULEXWHV�PRVWO\�WR�DJJUHJDWH�HPLVVLRQV�RI�JUHHQKRXVH�JDVHV��DQGZKLFK�LQFOXGHV�HPLVVLRQ�IURP�IXHO�FRPEXVWLRQ�DQG�IXJLWLYH�HPLVVLRQ�IURP�IXHOV��)LJXUHV������DQG�������7KDW&DWHJRU\�DFFRXQWV�IRU�PRUH�WKDQ�����RI�WRWDO�HPLVVLRQV��,WV�VKDUH�LQ������DFFRXQWHG�IRU��������DQG�LW�IHOO�LQ����� WR��������7KH� LPSRUWDQFH� RI� WKH� RWKHU� VRXUFHV� LV� UDWKHU� LQVLJQLILFDQW�� ZKLOH�$JULFXOWXUH� UHPDLQV� WKHPRVW�LPSRUWDQW�RQH��WKDW�LQ������DFFRXQWHG�IRU�DOPRVW�������EXW�VKRW�XS�LQ������WR����RI�WRWDO�HPLVVLRQV�

)LJXUH������7KH�VKDUH�RI�JUHHQKRXVH�JDV�HPLVVLRQV�E\�VRXUFH�FDWHJRU\�LQ�����6RXUFH��0



��

)LJXUH������7KH�VKDUH�RI�JUHHQKRXVH�JDV�HPLVVLRQV�E\�VRXUFH�FDWHJRU\�LQ�����6RXUFH��0

7KH� LQYHQWRULHV� RI� HPLVVLRQ� E\� VRXUFHV� DQG� UHPRYDOV� E\� VLQNV� LQ� 3RODQG� ZHUH� SUHSDUHG� IROORZLQJ� WKHPHWKRGRORJ\� UHFRPPHQGHG�E\� WKH�&RQIHUHQFH� RI� WKH�3DUWLHV�� ZLWK� DGDSWDWLRQ� RI� GRPHVWLF� SHUIRUPDQFH� WRFKDQJHV� SURSRVHG� LQ� WKH� ,3&&� PHWKRGRORJ\� DV� LPSURYHG� VLQFH� ������ 7KH� LQYHQWRULHV� RI� JUHHQKRXVH� JDVHPLVVLRQV� DQG� UHPRYDOV� IRU� ������ ����� DQG� �����ZHUH� SUHSDUHG� IROORZLQJ� WKH� SUHYLRXV� YHUVLRQ� RI� ,3&&PHWKRGRORJ\�'UDIW�*XLGHOLQHV� IRU�1DWLRQDO�*UHHQKRXVH�*DV� ,QYHQWRU\� >����@��ZKHUHDV� WKH� ILUVW� RULJLQDOO\SUHSDUHG� LQ� 3RODQG� WKH� ����� LQYHQWRU\� IROORZHG� WKH� 2(&'�,3&&� PHWKRGRORJ\� UHFRPPHQGHG� E\� WKH&RQIHUHQFH� RI� WKH� 3DUWLHV� WR� WKH� &RQYHQWLRQ�� WKDW� ZDV� SXEOLVKHG� LQ� ����� LQ� 7KH� *UHHQKRXVH� ,QYHQWRU\:RUNERRN��'UDIW�*XLGHOLQHV�IRU�1DWLRQDO�*UHHQKRXVH�*DV�,QYHQWRULHV��7KH�UHVXOWV�RI�WKHVH�LQYHQWRULHV�ZHUHSUHVHQWHG� LQ� WKH� 6HFRQG� *RYHUQPHQWDO� 5HSRUW� IRU� WKH� &RQIHUHQFH� RI� WKH� 3DUWLHV� WR� WKH� &RQYHQWLRQ�� 7KHLQYHQWRULHV� RI� JUHHQKRXVH� JDV� HPLVVLRQV� DQG� UHPRYDOV� IRU� ������ ������ ������ ������ ������ ����� DQG� ����ZHUH�SUHSDUHG�IROORZLQJ�WKH�EDVLF�SULQFLSOHV�LQFOXGHG�LQ�PDQGDWRU\�YHUVLRQ�RI� ,3&&�PHWKRGRORJ\�5HYLVHG,3&&�*XLGHOLQHV� IRU�1DWLRQDO�*UHHQKRXVH�*DV� ,QYHQWRULHV�� L�H��ZLWK� DSSOLFDWLRQ�RI� VSHFLILF�PHWKRGV� �7LHU������EXW�LQ�IHZ�FDVHV�RWKHUZLVH��ZLWK�DSSOLFDWLRQ�RI�VLPSOLILHG�PHWKRGV��VLQFH�WKH�DIRUHPHQWLRQHG�ZHUH�QRWDSSOLFDEOH�GXH� WR� WKH� DYDLODELOLW\� RI� RIILFLDO� VWDWLVWLFDO� GDWD�� 7KH� VWUXFWXUH� RI� HPLVVLRQ� VRXUFH� DQG� UHPRYDOFDWHJRULHV�LQFOXGHG�LQ�WKDW�PHWKRGRORJ\�ZDV�IXOO\�FRPSOLHG�ZLWK��H[FHSW�IRU�WKH�FDWHJRU\�RI�PHWKDQH�IXJLWLYHHPLVVLRQV�IURP�IXHOV��LQWR�ZKLFK�D�QHZ�HPLVVLRQ�VRXUFH�ZDV�LQWURGXFHG�LQ�������L�H��PHWKDQH�HPLVVLRQ�IURPFORVHG�GRZQ�PLQHV��,Q������LQYHQWRU\��PHWKRGRORJLFDO�PRGLILFDWLRQ�ZDV�LQWURGXFHG�UHJDUGLQJ�HVWLPDWLRQ�RI&2��HPLVVLRQ�DQG�UHPRYDO�FRQVLVWLQJ�LQ�DFWLYLW\�WUDQVIHU�IURP�6XE�&DWHJRU\���&�$EDQGRQPHQW�RI�0DQDJHG/DQGV�LQWR�WZR�RWKHU�6XE�&DWHJRULHV�RI�&DWHJRU\�����L�H��/DQG�8VH�&KDQJH�	�)RUHVWU\��1R�DEDQGRQHG�DUHDVRFFXU� LQ�3RODQG�� L�H�� WKHUH� DUH� QR� DUHDV�ZKLFK�ZRXOG� EH� OHIW� ZLWKRXW� DQ\� DQWKURSRJHQLF� DFWLYLW\�� VLQFH� WKHDUHDV�� ZKHUH� DJULFXOWXUDO� XVH� ZDV� FHDVHG� KDYH� EHHQ� PDQDJHG� LQ� IDYRXU� RI� HLWKHU� IRUHVWU\� RU� PXQLFLSDOPDQDJHPHQW�
7KH�EDVLF�LQIRUPDWLRQ�VRXUFHV�RQ�DFWLYLWLHV�SHUIRUPHG�E\�SDUWLFXODU�HPLVVLRQ�VRXUFHV�DUH�RIILFLDO�SXEOLFDWLRQVE\� &HQWUDO� 6WDWLVWLFDO� 2IILFH�� L�H�� 6WDWLVWLFDO� <HDUERRN�� (QHUJ\� 6WDWLVWLFV�� DQG� RWKHUV� VXFK� DV�� ,QGXVWULDO6WDWLVWLFDO� <HDUERRN��)RUHVWU\��(QYLURQPHQWDO� 3URWHFWLRQ�� /LYHVWRFN��$SSOLFDWLRQ� RI�0LQHUDO� DQG� &DOFLXP)HUWLOLVHUV�� DV� ZHOO� DV� GDWD� SXEOLVKHG� RIILFLDOO\� E\� 'LUHFWRUDWH� *HQHUDO� RI� WKH� 6WDWH� )RUHVWV� (QWHUSULVH�+RZHYHU�� WKH� VWUXFWXUH� RI� VWDWLVWLFDO� GDWD� SXEOLVKHG� E\� &HQWUDO� 6WDWLVWLFDO� 2IILFH� QHHGV� WR� DGMXVW� IXHO� XVHDPRXQWV� WR� SDUWLFXODU� 6XE�&DWHJRULHV� RI� ����� YHUVLRQ� RI� ,3&&� PHWKRGRORJ\�� )RU� HVWLPDWHV�� DOVR� QRQ�SXEOLVKHG� GDWD� LV� WDNHQ� LQWR� DFFRXQW� FRQFHUQLQJ� HQJLQH� IXHOV�� WKDW� LV� HODERUDWHG� E\� WKH� ,QVWLWXWH� IRU$XWRPRELOH� 7UDQVSRUW�� DQG� GDWD� REWDLQHG� IURP� WKH� 6WDWH� )RUHVWV� (QWHUSULVH� RQ� WKH� DPRXQW� RI� ELRPDVV



��

LQFUHPHQW��DV�HVWLPDWHG�ZLWK�DSSOLFDWLRQ�RI� UHJUHVVLRQ�PHWKRG��$V� VXSSOHPHQWDU\�GDWD�� DOVR� VWDWLVWLFDO�GDWDIURP�WKH�1DWLRQDO�$JULFXOWXUDO�&HQVXV�DUH�XVHG�
,Q�RUGHU�WR�UHGXFH�XQFHUWDLQW\�LQ�HVWLPDWLRQ�RI�WKH�TXDQWLWLHV�RI�JUHHQKRXVH�JDV�HPLVVLRQ�DQG�UHPRYDO��VWXGLHVDUH�SHUIRUPHG�VXFFHVVLYHO\�RQ�SDUWLFXODU�HPLVVLRQ� VRXUFHV�ZLWKLQ� WKH� VRXUFH�VWUXFWXUH�GHWHUPLQHG�E\� ,3&&PHWKRGRORJ\��$OO�WKH�HPLVVLRQ�DQG�UHPRYDO�FDWHJRULHV�ZHUH�FRPSULVHG�ZLWKLQ�VXFK�D�VWXG\��ZKHQ�JUHHQKRXVHJDV� LQYHQWRU\� IRU� ����� ZDV� XQGHU� SUHSDUDWLRQ�� 7KHVH� SULPDU\� VWXGLHV� IRUPHG� PHWKRGRORJLFDO� EDVLV� IRUSUHSDUDWLRQ� RI� QDWLRQDO� LQYHQWRU\� RI� JUHHQKRXVH� JDVHV� DQG� IRU� HODERUDWLRQ� RI� LQSXW� GDWD� ILOHV�� LQFOXGLQJHPLVVLRQ� IDFWRUV� ILOH� �VHH� $QQH[HV� %�/��� 7KHVH� ILOHV� ZHUH� VXEMHFW� WR� FRQWLQXRXV� VXSSOHPHQWLQJ� ZLWK� GDWDLQFOXGHG� LQ� VXEVHTXHQW� YHUVLRQV� RI� ,3&&� PHWKRGRORJ\� �6WDQGDUG�� 5HYLVHG�� DQG� LQ� RWKHU� PHWKRGRORJLHV�(0(3�&25,1$,5���DQG�DOVR�LQ�GRFXPHQWV�IURP�LQVWLWXWLRQV��ZKR�FR�RSHUDWH�ZLWK�81)&&&��,Q�VXEVHTXHQW\HDUV��WKH�IROORZLQJ�VRXUFH�FDWHJRULHV�ZHUH�VXEMHFW�WR�GHWDLOHG�VWXGLHV�LQ�WKH�IUDPHZRUN�RI�SUHSDUDWRU\�ZRUNVRQ�WKH�LQYHQWRULHV�-� /DQG�8VH�&KDQJH�	�)RUHVWU\��&DWHJRU\�����������������DQG�������-� 7UDQVSRUW��6XE�&DWHJRU\���$������������-� HPLVVLRQV�RI�+)&V��3)&V�DQG�6)���������������-� /DQG� 8VH� &KDQJH� 	� )RUHVWU\�ZDV� VXEMHFW� WR� DGGLWLRQDO� VWXGLHV� LQ� ����� EHFDXVH� RI� HVVHQWLDO� FKDQJHLQWURGXFHG� LQ�PHWKRGRORJ\� RI� WKLV� FDWHJRU\�PDGH� LQ� ����� ,3&&�PHWKRGRORJ\� YHUVLRQ� �6WDQGDUG��� DQGWKHQ�VOLJKWO\�PRGLILHG�LQ�WKH������,3&&�5HYLVHG�YHUVLRQ�
7KH� UHFHQW� GHWDLOHG� VWXGLHV� SHUIRUPHG� IRU� WKH� SXUSRVH� RI� ����� LQYHQWRU\� UHJDUGHG� WKH� IROORZLQJ� HPLVVLRQVRXUFHV�DQG�UHPRYDO�FDWHJRULHV�-� (QWHULF�)HUPHQWDWLRQ����$���-� 0DQXUH�0DQDJHPHQW����%���-� $JULFXOWXUDO�6RLOV����'���-� /DQG�8VH�&KDQJH�	�)RUHVWU\������-� /DQGILOOV���$��-� 7UDQVSRUW����$���J����$�������$���F�LL�����$���F�LLL��DQG���$���E��-� )XJLWLYH�(PLVVLRQV�IURP�)XHOV���&RDO�0LQLQJ����%�����
)XUWKHU�GHWDLOHG�VWXGLHV�WR�YHULI\�LQIRUPDWLRQ�RQ�VRXUFH�DFWLYLW\�DQG�WR�XSGDWH�WKH�YDOXHV�RI�HPLVVLRQ�IDFWRUVZLOO�EH�FDUULHG�RXW�LQ�WKH�IUDPHZRUN�RI�DQQXDO�LQYHQWRULHV�RI�JUHHQKRXVH�JDVHV�
)ROORZLQJ�WKH�UHFRPPHQGDWLRQV�RI�$UWLFOH�����RI�WKH�.\RWR�3URWRFRO��VWHSV�DUH�PDGH�WRZDUGV�HVWDEOLVKPHQWRI�WKH�QDWLRQDO�LQYHQWRU\�DQG�UHSRUWLQJ�V\VWHP�LQ�3RODQG��WKDW�DLP�LV�WR�PDNH�JUHHQKRXVH�JDV�HPLVVLRQ�DQGUHPRYDO� DVVHVVPHQW� SRVVLEOH� LQ� WKH� FRQWH[W� RI� WKH�QDWLRQDO� FRPPLWPHQWV� DVVXPHG��7KH� ILUVW� VWHS� WR� FUHDWHVXFK�DV�V\VWHP�LQ�3RODQG�ZDV�WKH�HVWDEOLVKPHQW�RI�WKH�1DWLRQDO�&HQWUH�IRU�(PLVVLRQ�,QYHQWRU\�DQG�WKH�3ROLVK81)&&&�([HFXWLYH�%XUHDX��ERWK�PDQDJLQJ�WKHLU�FORVH�FR�RSHUDWLRQ�ZLWK�WKH�0LQLVWU\�RI�(QYLURQPHQW�



��

�� 32/,&,(6�$1'�0($685(6�72�0,7,*$7(�*5((1+286(�*$6�(0,66,21
�����*HQHUDO�FRQWH[W�RI�WKH�PLWLJDWLRQ�SROLF\
7KH�SURFHVV�RI�UHVWUXFWXULQJ�RI�WKH�QDWLRQDO�HFRQRP\�ZKLFK�KDV�RULJLQDWHG�VLQFH�WKH�EHJLQQLQJ�RI�WKH�QLQHWLHVKDV�UHVXOWHG�LQ�VLJQLILFDQW�UHGXFWLRQ�RI�JUHHQKRXVH�JDV�HPLVVLRQ��LQ�SDUWLFXODU�RI�FDUERQ�GLR[LGH�ZKLFK�LV�WKHSUHYDLOLQJ�JUHHQKRXVH�JDV�HPLWWHG�E\�3ROLVK�HFRQRP\��7KH�SURFHVV�RI�HPLVVLRQ�UHGXFWLRQ�WHQGV�WR�FRQWLQXHDQG� DFFRUGLQJ� WR� VRPH� SUHGLFWLRQV� LW� ZLOO� ORQJ� IRU� D� IHZ�PRUH� \HDUV�� %\� WKH� UHGXFWLRQ�� 3RODQG� IXOILOV� LWVREOLJDWLRQV�LPSRVHG�E\�WKH�&OLPDWH�&RQYHQWLRQ�DQG�EXLOW�XS�DQ�HPLVVLRQ�UHVHUYH��ZKLFK�PDNHV� LW�HDVLHU� WRIXOILO� WKH� REOLJDWLRQV� RI� WKH� .\RWR� 3URWRFRO�� 7KXV�� QR� QHHG� WR� XQGHUWDNH� DQ\� VSHFLILF� DFWLRQV� DLPHG� DWHPLVVLRQ�UHGXFWLRQ�LV�H[SHFWHG�LQ�WKH�SHULRG�E\�������7KH�SROLF\�LV�VWLOO�WR�EH�HIIHFWLYH�WR�FRQWLQXH�WKH�DFWLRQVZKLFK�DUH�IDYRXUDEOH�IURP�WKH�SRLQW�RI�YLHZ�RI�LPSURYHPHQW�LQ�HQHUJ\�HIILFLHQF\�RI�HFRQRP\��ZKLOH�OHDGLQJWR�SDUDOOHO�HPLVVLRQ�UHGXFWLRQ�
7KH� WDVNV�RI� WKH�SROLF\� DLPLQJ� DW� WKH� LPSURYHPHQW� LQ� HQHUJ\� HIILFLHQF\� DQG�PLQLPLVLQJ� WKH� LPSDFW� RI� WKHSRZHU� HQJLQHHULQJ� VHFWRU� RQ� WKH� HQYLURQPHQW� ZHUH� LQFOXGHG� LQ� WKH� IROORZLQJ� JRYHUQPHQWDO� GRFXPHQWVSUHSDUHG�LQ������WLWOHG�µ$VVXPSWLRQV�IRU�(QHUJ\�3ROLF\�IRU�3RODQG�XQWLO�����¶��ZLWKLQ�WKH�IUDPHZRUN�RI�WKH$FW�RQ�(QHUJ\�/DZ���µ6WUDWHJ\�IRU�8VH�RI�5HQHZDEOH�(QHUJ\�6RXUFHV��µ7KH��QG�6WDWH�(FRORJLFDO�3ROLF\¶�DQGµ3RODQG������±�/RQJ�7HUP�6WUDWHJ\�IRU�6XVWDLQDEOH�'HYHORSPHQW¶�
,Q� ERWK� LQ� WKH� µ$VVXPSWLRQV� IRU� (QHUJ\� 3ROLF\���´� DQG� µ7KH� �QG� 6WDWH� (FRORJLFDO� 3ROLF\¶� SURYLVLRQV� DUHLQFOXGHG� UHODWLQJ� WR� WKH� &OLPDWH� &RQYHQWLRQ� DQG� WKH� .\RWR� 3URWRFRO�� 7KXV� WKH� REOLJDWLRQ� RI� 3RODQG� WRPLWLJDWH�WKH�HPLVVLRQ�RI�&2�� LQ� WKH�SHULRG�EHWZHHQ�����������LV�UHIOHFWHG�LQ�WKH�µ$VVXPSWLRQV�IRU�(QHUJ\3ROLF\���´� DFFRUGLQJ� WR�ZKLFK� LW� LV� H[SHFWHG� WKDW�&2�� HPLVVLRQ� DV�SUHGLFWHG� IRU� WKH�SHULRG�EHWZHHQ� ����� ������ZLOO�EH�VLJQLILFDQWO\�ORZHU�WKDQ�LQ�WKH�EDVH�\HDU������LQ�UHVXOW�RI�FRDO�WR�JDV�FRQYHUVLRQ�DV�ZHOO�DV�RI�WKHLPSURYHPHQW� LQ�HQHUJ\�HIILFLHQF\� LQ� WKH�HQWLUH� WUDQVIRUPDWLRQ�FKDLQ��IURP�WKH�PRPHQW�RI� LWV�H[WUDFWLRQ�� WRWKH�HQG�XVHU���)XUWKHU�LQWHUQDWLRQDO�FR�RSHUDWLRQ�ZLWK�UHVSHFW�WR�WKH�DFWLRQV�WDNHQ�ZLWKLQ�WKH�IUDPHZRUN�RI�WKH81�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH�DQG�UDWLILFDWLRQ�RI�WKH�.\RWR�3URWRFRO�KDYH�EHHQ�DFFRXQWHGDV�WKH�SULRULW\�JRDOV�LQ�µ7KH��QG�(FRORJLFDO�3ROLF\���¶�
,Q�DFFRUGDQFH�ZLWK�WKH�DERYH�PHQWLRQHG�JRYHUQPHQWDO�GRFXPHQWV��WKH�UHGXFWLRQ�RI�HQHUJ\�LQWHQVLW\�LV�WR�EHDFKLHYHG�E\�PHDQV�RI�UHGXFWLRQ�RI�WKH�KDUG�FRDO�DQG�OLJQLWH�VKDUH�LQ�WKH�GHPDQG�IRU�SULPDU\�HQHUJ\�GRZQ�WRWKH�OHYHO�RI������LQ�������LQFUHDVH�LQ�UHQHZDEOH�HQHUJ\�VKDUH�LQ�WKH�QDWLRQDO�EDODQFH�RI�SULPDU\�HQHUJ\�DWOHDVW�XS�WR������E\������DQG�XS�WR����RI�WKH�HQHUJ\�UHFRYHUHG�IURP�ZDVWH��$OVR��OLPLWDWLRQ�RI�WKH�OHYHO�RIWKHUPDO�DQG�HOHFWULF�HQHUJ\�ORVVHV�LQ�WKH�WUDQVPLVVLRQ�V\VWHPV�WR�WKH�OHYHO�QRW�H[FHHGLQJ�����LV�H[SHFWHG�
7KH�G\QDPLFV�RI�FKDQJHV�RI�FDUERQ�GLR[LGH�HPLVVLRQ� LQ� WKH�EDVLF�SURGXFWLRQ�EUDQFKHV�EHWZHHQ����������KDV�EHHQ�SUHVHQWHG�LQ�WKH�µ�QG�1DWLRQDO�5HSRUW¶��7DEOH������EHORZ��VXFK�FKDQJHV�DUH�JLYHQ�IRU�WKH�SHULRG�RI����������

7DEOH������(PLVVLRQ�FKDQJHV�LQ�WKH�\HDUV������������LQ�0J�
,QGXVWU\�%UDQFKHV &2� &+�3HWUROHXP�UHILQLQJ ������ �
&RNH�SURGXFWV �������� ������
+DUG�FRDO�PLQLQJ�DQG�IORWDWLRQ �������� ���
%URZ�FRDO�PLQLQJ�DQG�IORWDWLRQ ������� �
([WUDFWLRQ�RI�SHWUROHXP ����� �
,URQ�RUH�PLQLQJ��FDVW�LURQ �������� �����
3URGXFWLRQ�RI�QRQ�IHUURXV�PHWDOV ������� ���
0DQXIDFWXULQJ�PHWDO�ILQLVKHG�SURGXFW ������ �
0DQXIDFWXULQJ�PDFKLQHV�DQG�IDFLOLWLHV ���������� ��
0DQXIDFWXULQJ�ILQH�PHFKDQLFDO�HTXLSPHQW0DQXIDFWXULQJ�SU�0DQXIDFWXULQJ�RI ������� �
0DQXIDFWXULQJ�WUDQVSRUW�HTXLSPHQW �������� ��
0DQXIDFWXULQJ�HOHFWURQLF�HTXLSPHQW �������� �
0LQLQJ�RI�PLQHUDO�UDZ�PDW��VDOWV�	�FKHPLFDOV ���������� �������
3URGXFWLRQ�RI�EXLOGLQJ�PDWHULDOV �������� �
3URGXFWLRQ�RI�JODVV�DQG�JODVVZDUH �������� ��



��

,QGXVWU\�%UDQFKHV &2� &+�0DQXIDFWXULQJ�ZKLWHZDUH ������� �
3URG��RI�WLPEHU�	�LWV�SURGXFWV��H[FO��IXUQLWXUH� ������ �
3URGXFWLRQ�RI�FHOOXORVH��SDSHU�DQG�DUWLFOHV ������ ��
:RYHQ�IDEULF�SURGXFWLRQ �������� ��
0DQXIDFWXUH�RI�FORWKLQJ ������� �
0DQXIDFWXULQJ�OHDWKHU�SURGXFWV ������� �
3URGXFWLRQ�RI�IRRGVWXIIV�DQG�EHYHUDJH ������ ��
3URGXFWLRQ�RI�DQLPDO�IRGGHU ����� �
7\SRJUDSKLF�DQG�SXEOLVKLQJ�DFWLYLWLHV ������� �
2WKHU�LQGXVWULDO�EUDQFKHV ������ �
7RWDO ����������� ��������
Ä�´�PHDQV�UHGXFWLRQ�RI�JDV�HPLVVLRQ�6RXUFH��,2

(QYLURQPHQWDO�IXQGV��ZKR�ILQDQFH�LQYHVWPHQW�SURMHFWV�UHODWHG�WR�HQYLURQPHQWDO�SURWHFWLRQ��LQFOXGLQJ�FOLPDWHSURWHFWLRQ��SOD\�VXEVWDQWLDO�UROH�LQ�WKH�SURFHVV�RI�PLWLJDWLRQ�RI�JUHHQKRXVH�JDV�HPLVVLRQ�LQ�LQGXVWULDO�VHFWRUVRI� WKH� HFRQRP\�� )RU�PRUH� GHWDLOHG� GHVFULSWLRQ� RI� WKH� DERYH�PHQWLRQHG� UROH� RI� HQYLURQPHQWDO� IXQGV� �� VHH6HFWLRQ����7DEOH�������EHORZ��VKRZV�D�VHOHFWLRQ�RI�VXFK�DFWLRQV�WDNHQ�LQ�WKH�SHULRG�RI�����������
7DEOH������6HOHFWHG� LQVWDQFHV�RI�XSJUDGLQJ�DQG�QHZ�LQYHVWPHQW�SURMHFWV� ILQDQFHG�E\� WKH�1DWLRQDO�)XQG� IRU(QYLURQPHQWDO�3URWHFWLRQ�DQG�:DWHU�0DQDJHPHQW�DQG�(&2)81'
,QYHVWPHQW�3URMHFW &2��5HGXFWLRQ>0J�\@
/LTXLGDWLRQ�RI�ORZ�HPLVVLRQ�DQG�RSWLPLVDWLRQ�RI�KHDWLQJ�V\VWHP�LQ�:URFáDZ �������
0RGHUQLVDWLRQ�DQG�FRQYHUVLRQ�RI�WKH��QG�3RZHU�6WDWLRQ�LQWR�8UEDQ�&RPELQHG�+HDW�DQG3RZHU�6WDWLRQ �������
&RQVWUXFWLRQ�RI�KHDWLQJ�V\VWHP�PDLQ��[�����FRQQHFWLQJ�WKH��VW�&+3�DQG��QG�&+3 ��������
5HFRQVWUXFWLRQ�DQG�PRGHUQLVDWLRQ�RI�WKH�6ROLQD�+\GUR�3RZHU�3ODQW ��������
&RQVWUXFWLRQ�RI�KHDWLQJ�V\VWHP�LQ�WKH�6RFKDF]HZ�0XQLFLSDOLW\�±�3KDVH�2QH ��������
&RQVWUXFWLRQ�RI�JHRWKHUPDO�V\VWHP�LQ�WKH�3RGKDOH�5HJLRQ�LQFOXGLQJ�LQVWDOODWLRQ�RI�KHDWH[FKDQJHUV�RQ�WKH�VLWHV ��������
0RGHUQLVDWLRQ�RI�KHDWLQJ�V\VWHP�LQ�0HOLRUDWLRQ�DQG�*UDVVODQG�,QVWLWXWH��LQ�)DOHQW\ ��������
0RGHUQLVDWLRQ�RI�KHDWLQJ�V\VWHP�LQ�UHVLGHQWLDO�EXLOGLQJV��FRQYHUVLRQ�RI�FRDO�ILUHGERLOHU�KRXVHV�LQWR�WKRVH�JDV�ILUHG� ��������
0RGHUQLVDWLRQ�RI�PDLQ�GUDLQDJH�V\VWHP�LQ�WKH�2ONXV]�3RPRU]DQ\�0LQH ��������
0RGHUQLVDWLRQ�RI�WKH�3LDVNyZND�+HDWLQJ�3ODQW����OLTXLGDWLRQ�RI�/ZRZVND�%RLOHU�3ODQWLQ�7DUQyZ ��������
0RGHUQLVDWLRQ�DQG�FRQYHUWLQJ��RI�D�FRDO�ILUHG�ERLOHU�KRXVH�LQWR�D��JDV��DQG�RLO�ILUHGERLOHU�KRXVH�DW�)�$�0��6�$���LQ��&KHáPQR ��������
0RGHUQLVDWLRQ�RI�XUEDQ�KHDWLQJ�V\VWHP�LQ�%LVNXSLHF ��������
0RGHUQLVDWLRQ�RI�KHDWLQJ�V\VWHP�LQ�WKH�Ä1RUWKHUQ´�UHJLRQ�LQ�6WDUDFKRZLFH ��������
&RQVWUXFWLRQ�RI�WKH�%DU]RZLFH�:LQG�3RZHU�6WDWLRQ�ZLWK�������0:�UDWHG�SRZHU ��������
0RGHUQLVDWLRQ�RI�KHDWLQJ�V\VWHP�LQ�WKH�Ä ZLW´�+RXVLQJ�&R�RSHUDWLYH ��������
&RPSUHKHQVLYH�0RGHUQLVDWLRQ�RI�KHDWLQJ�V\VWHP�LQ�']LHU RQLyZ ��������
5HGXFWLRQ�RI�DWPRVSKHULF�SROOXWDQW�HPLVVLRQV�LQ��.DWRZLFH�&+3 �������
0RGHUQLVDWLRQ�RI�KHDWLQJ�V\VWHP�LQ�8VWND ��������
0RGHUQLVDWLRQ�RI�KHDWLQJ�V\VWHP�LQ�6RSRW ��������
0RGHUQLVDWLRQ�RI�KHDWLQJ�V\VWHP�LQ�:URFáDZ �������
/LTXLGDWLRQ�RI�ORZ�HPLVVLRQ�LQ�.XGRZD�=GUyM ��������
0RGHUQLVDWLRQ�RI�WHFKQRORJ\�SURFHVV�LQ�3DSHU�0LOO��LQ�%DUGR ��������
,QVWDOODWLRQ�RI�JDV�WXUELQH�LQ�:L]yZ�&+3 ��������
,QVWDOODWLRQ�RI�JDV�WXUELQH�LQ�5]HV]yZ�&+3 �������
0HWKDQH�XWLOLVDWLRQ�LQ�%RU\QLD�0LQH�WR�JHQHUDWH�XWLOLW\�KHDW ��������
8WLOLVDWLRQ�RI�ZDVWH�QDWXUDO�JDV�IRU�KHDWLQJ�SXUSRVH�LQ�WKH�0XQLFLSDOLW\�RI�.URNRZD �������
8WLOLVDWLRQ�RI�ELRPDVV�LQ�KHDWLQJ�V\VWHPV�LQ�:HMKHURZR ��������



��

,QYHVWPHQW�3URMHFW &2��5HGXFWLRQ>0J�\@
��0:�ZLQG�SRZHU�VWDWLRQ�LQ�%DU]RZLFH ��������
8WLOLVDWLRQ�RI�VWUDZ�IRU�HQHUJ\�JHQHUDWLRQ�LQ�&+3�LQ�/XED ��������
7RWDO ������������
:LWK�UHVSHFW�WR�WUDQVSRUWDWLRQ��WKH�ORQJ�WHUP�VWUDWHJ\�SURYLGHV�IRU�DFWLRQV�DLPLQJ�DW��LQWHU�DOLD��PLWLJDWLRQ�RIJUHHQKRXVH�JDV�HPLVVLRQ�WKURXJK�GHYHORSPHQW�DQG�PRGHUQLVDWLRQ�RI� WKH�URDG�V\VWHP��PRGHUQLVDWLRQ�RI� WKHUDLOZD\�LQIUDVWUXFWXUH��XWLOLVDWLRQ�DQG�GHYHORSPHQW�RI�ZDWHU�WUDQVSRUW�RU�ELF\FOH�WUDQVSRUW�LQ�XUEDQ�DUHDV�
�����0HDVXUHV�LPSOHPHQWHG�DQG�WKHLU�HIIHFWV�LQ�VRPH�VHOHFWHG�HFRQRP\�VHFWRUV
�������3RZHU�HQJLQHHULQJ�VHFWRU
$V� D� UHVXOW� RI� VLJQLILFDQW� GHFUHDVH� LQ� GHPDQG� IRU� HQHUJ\� LQ� WKH� SHULRG� EHWZHHQ� ����������� GHPDQG� IRUSULPDU\�HQHUJ\�GLPLQLVKHG��WKDW�LV�SUHVHQWHG�LQ�7DEOH�������EHORZ�

�����7DEOH������'\QDPLFV�RI�FKDQJHV�LQ�XVH�RI�SULPDU\�HQHUJ\�FDUULHUV�LQ�3RODQG
$QQXDO�FRQVXPSWLRQ������ ����
���� ����

3ULPDU\�HQHUJ\ ������ �����
6ROLG�IXHOV ������ �����
*DVHRXV�IXHOV ����� �����
/LTXLG�IXHOV ����� �����

���������������������6RXUFH��,2
$V� LW� DSSHDUV� IURP�7DEOH����� WKH�XVH�RI�HQHUJ\�FDUULHUV�GHFUHDVHG�� DV� FRPSDUHG�ZLWK� WKDW� LQ� WKH�EDVH� \HDU������SULPDULO\�FRDO�FRQVXPSWLRQ��E\�DERXW�������ZKLOVW�K\GURFDUERQ�IXHO�FRQVXPSWLRQ� LQFUHDVHG�VOLJKWO\�E\�������DW�WKH�VDPH�WLPH��7KH�LQFUHDVH�LQ�JDV�FRQVXPSWLRQ�DQG�GHFUHDVH�RI�FRDO�FRQVXPSWLRQ�LV�HVSHFLDOO\PDUNHG� LQ� WKH�SXEOLF� SRZHU�SODQW� VHFWRU��'XH� WR� WKH� GHFUHDVH� RI� WKH� SULPDU\� HQHUJ\� FRQVXPSWLRQ� DQG� WKHFKDQJH�LQ�IXHO�FRPEXVWLRQ�VWUXFWXUH�LQ�WKH�SXEOLF�SRZHU�SODQW�VHFWRU��WKH�FDUERQ�GLR[LGH�HPLVVLRQ�OHYHO�KDVJRQH�GRZQ�E\�DURXQG�����
3URGXFWLRQ�DFWLYLW\�RI�WKH�SXEOLF�SRZHU�SODQWV�DQG�FRJHQHUDWLRQ�SODQWV�GHFUHDVHG�E\��������LQ�UHODWLRQ�WR�WKHEDVH�\HDU��'RPHVWLF�FRQVXPSWLRQ�RI�HOHFWULFLW\�IHOO�E\�PXFK�PRUH��LQ�������LW�ZDV�ORZHU�E\�DERXW������DQGE\�QHDUO\����LQ������ZKHQ�FRPSDUHG�ZLWK�WKH�EDVH�\HDU������
7KH�DFWLRQV�SHUIRUPHG�LQ�WKH�SXEOLF�SRZHU�HQJLQHHULQJ�DUH�EDVHG�RQ�WKH�1DWLRQDO�3URJUDPPH�IRU�,QWHJUDWLRQZLWK�WKH�(XURSHDQ�8QLRQ��WKH�µ$VVXPSWLRQV�IRU�(QHUJ\�3ROLF\�IRU�3RODQG�E\�����¶��DV�ZHOO�DV�WKH�$JUHHPHQWVLJQHG�LQ�������EHWZHHQ�0LQLVWHU�RI�WKH�(QYLURQPHQW�DQG�0LQLVWHU�RI�(FRQRP\�FRQFHUQLQJ�WKH�SURJUDP�RI62�� HPLVVLRQ� UHGXFWLRQ� E\� ������ $V� D� UHVXOW� RI� WKH� LPSOHPHQWDWLRQ� RI� WKH� DIRUHPHQWLRQHG� SROLFLHV�� DSURJUDPPH� KDV� EHHQ� LPSOHPHQWHG� DLPLQJ� DW� WKH� LPSURYHPHQW� LQ� KDUG� FRDO� TXDOLW\� DQG� WKH� RSHUDWLRQDOHIILFLHQF\� RI� SRZHU� SODQWV� DQG� FRJHQHUDWLRQ� SODQWV� WKURXJK� WKH� PRGHUQLVDWLRQ� RI� WXUELQHV� DQG� FRPELQHGJHQHUDWLRQ� RI� KHDW� DQG� SRZHU�� 7KH� IROORZLQJ� DUH� WKH� PRVW� LPSRUWDQW� DFWLRQV� DLPHG� DW� PLWLJDWLRQ� RIJUHHQKRXVH�JDV�HPLVVLRQ�ZKLFK�KDYH�EHHQ�LQWURGXFHG�XQGHU�SURYLVLRQV�RI�WKH�$FW�RQ�(QHUJ\�/DZ�D�� LPSRVLQJ�DQ�REOLJDWLRQ�WR�SXUFKDVH�HOHFWULFLW\�JHQHUDWHG�LQ�FRPELQDWLRQ�ZLWK�KHDW�JHQHUDWLRQ�E�� WKH�REOLJDWLRQ�WR�SXUFKDVH�KHDW�DQG�HOHFWULFLW\�IURP�UHQHZDEOH�DQG�QRQ�FRQYHQWLRQDO�VRXUFHV�F�� VWDWXWRU\�GHWHUPLQDWLRQ�RI�WKH�PD[LPXP�OHYHO�RI�IL[HG�WUDQVPLVVLRQ�FKDUJHV�DPRXQWLQJ�WR�����LQ�FDVH�RIJDVHRXV�IXHOV�DQG�HOHFWULFLW\��DQG�����IRU�KHDW�
7KH� DFWLRQV� WDNHQ� LQ� WKH� SXEOLF� SRZHU� SODQW� VHFWRU� KDYH� UHVXOWHG� LQ� VWUXFWXUH� RI� IXHO� FRPEXVWLRQ� EHLQJFKDQJHG��,W�LV�UHIOHFWHG�LQ�D�GHFUHDVH�RI�WKH�FRQVXPSWLRQ�RI�KDUG�FRDO��EURZQ�FRDO�DQG�IXHO�RLO�LQ�IDYRXU�RI�DQLQFUHDVH�LQ�QDWXUDO�JDV�FRQVXPSWLRQ��7KH�OLVW�RI�DFWLRQV�LPSOHPHQWHG�RU�SODQQHG�WR�LPSOHPHQW�LQ�WKH�IXWXUH�LVSUHVHQWHG�LQ�7DEOH�����



��

7DEOH������([DPSOHV�RI�SROLFLHV�DQG�DFWLYLW\�GLUHFWLRQV�DLPHG�DW�PLWLJDWLRQ�RI�JUHHQKRXVH�JDV�HPLVVLRQ�LQ�HQHUJ\�VHFWRU6RXUFH��,2
1DPH�RI�SROLF\�RU�PHDVXUH ,QVWUXPHQW7\SH��

2EMHFWLYH�DQG�RUDFWLYLW\�DIIHFWHG��� 6WDWXV�RI�WKH$FWLRQ�3URJUHVV��� ,PSOHPHQWLQJHQWLW\�RU�HQWLWLHV (VWLPDWH�RI�PLWLJDWLRQ�LPSDFW�E\�JDV
>WKRXVDQG�WRQQHV�\HDU@
���� ����

���1DWLRQDO�3URJUDPPH�IRU,QWHJUDWLRQ�ZLWK�(8�
�� (VWDEOLVKLQJ�RI�IUHH�PDUNHWSULQFLSOHV�LQ�SRZHU�JDVHQJLQHHULQJ�VHFWRUV

/DZ�DGDSWDWLRQ��RUJDQLVDWLRQ�DQGRZQHUVKLS�UHIRUP�SROLF\�RISULYDWLVDWLRQ�RI�WKHSRZHU�HQJLQHHULQJVHFWRU
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$VVHVVPHQW�RI�,PSDFWRQ�*UHHQKRXVH�(IIHFW
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� � �����8WLOLVDWLRQ�RI�5���D�DJHQW�LQ� ������PDQXIDFWXUHG�UHIULJHUDWLQJ� ������V\VWHPV
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SURGXFWLRQ�SURFHVV�E\�LQDERXW����WRQV�LQ�����
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)XUWKHU�LQFUHDVH�LQ�1�2�HPLVVLRQ�IURP�URDG�WUDQVSRUW�LV�H[SHFWHG��GXH�WR�WKH�LQFUHDVH�LQ�WKH�QXPEHU�RI�FDUVSURYLGHG�ZLWK�WKUHH�ZD\�FDWDO\WLF�FRQYHUWHUV��DQG�D�VLJQLILFDQW�UHGXFWLRQ�RI�YHORFLW\�EHFDXVH�RI�LPSHGLPHQWVLQ�XUEDQ�WUDIILF�
*HQHUDO� WDUJHW�RI�WUDQVSRUW�SROLF\�IRU�WKH�SHULRG�RI����������� LV� WR�DFKLHYH�VXVWDLQDEOH� WUDQVSRUW�V\VWHP�LQUHVSHFW� WR� LWV� WHFKQLFDO�� VSDWLDO�� HFRQRPLF�� VRFLDO� DQG� HQYLURQPHQWDO� DVSHFWV� LQ� FRQGLWLRQV� RI� LQWHQVLYHO\JURZLQJ�IUHH�PDUNHW�HFRQRP\�DQG�LPSURYHPHQW�RI�OLIH�TXDOLW\��7KH�DFFRPSOLVKPHQW�RI�WKLV�JRDO�LV�SRVVLEOHE\��� JUDGXDO�FKDQJHV�RI�SUHVHQW�WUDQVSRUW�RSHUDWLRQDO�V\VWHP��� DGDSWDWLRQ� RI� QHZ� WHFKQLFDO�� RUJDQLVDWLRQDO� DQG� OHJDO� VROXWLRQV� WDNLQJ� LQWR� FRQVLGHUDWLRQ� LQWHUQDO� DQGH[WHUQDO�FRQGLWLRQV��� LPSOHPHQWDWLRQ� RI� LQWHUQDWLRQDO� DJUHHPHQWV� RQ� WUDQVSRUW� DQG� IXOILOPHQW� RI� LQWHUQDWLRQDO� UHTXLUHPHQWVFRQFHUQLQJ�PDUNHW�RI�WUDQVSRUW�VHUYLFHV�
7KH�'UDIW�6WDWH�7UDQVSRUW�3ROLF\�IRU�WKH�SHULRG�RI�����������SURYLGHV��LQWHU�DOLD��IRU��� 'HYHORSPHQW�RI�WUDQVSRUW�QHHGV��UDWLRQDOLVDWLRQ�RI�GHPDQG�IRU�FDUJR�WUDQVSRUW�DQG�LQGLYLGXDO�PRELOLW\RI� WKH� SXEOLF�� DV� ZHOO� DV� SURPRWLRQ� RI� SDVVHQJHU� FROOHFWLYH� WUDQVSRUW�� DQG� ELF\FOH� DQG� SHGHVWULDQWUDQVSRUW��� (VWDEOLVKPHQW�RI�PHFKDQLVPV�LQ�IDYRXU�RI�WKH�SHUIRUPDQFH�RI�SDVVHQJHU�DQG�FDUJR�WUDQVSRUW��LQFOXGLQJSURPRWLRQ�RI�WUDQVSRUWDWLRQ�PHDQV�XVLQJ�UHGXFHG�SROOXWDQW�HPLVVLRQ�DQG�HQHUJ\�FRQVXPSWLRQ��� ,QWURGXFWLRQ� RI� HFRQRPLFDO� DQG� ILVFDO� LQVWUXPHQWV� IRFXVHG� RQ� VXVWDLQDEOH� GHYHORSPHQW� RI� WUDQVSRUW�URDG�FKDUJHV��GLIIHUHQWLDWHG�IXHO�SULFHV�DQG�RWKHU�IHHV�SURSRUWLRQDOO\�WR�WKH�OHYHO�RI�SROOXWDQW�HPLVVLRQDQG�IXHO�FRQVXPSWLRQ��HWF����� (OLPLQDWLRQ�RI�WKH�WUDQVSRUWDWLRQ�PHDQV�ZKLFK�GR�QRW�FRQIRUP�WR�HQYLURQPHQWDO�VWDQGDUGV��� (VWDEOLVKPHQW�RI�WKH�FRQGLWLRQV�IRU�DOWHUQDWLYH�IXHOV�WR�EH�LQWURGXFHG��� (VWDEOLVKPHQW�RI�PHFKDQLVPV�VXSSRUWLQJ�WKH�XVH�RI�µFOHDQHU¶�WUDQVSRUW��UDLOZD\��VKLSSLQJ���� 3URPRWLRQ�RI�FRPELQHG�WUDQVSRUW��
��������&RQVWUXFWLRQ�DQG�+RXVLQJ�6HFWRU���$PRQJ�WKH�IDFWRUV�QHJDWLYHO\�DIIHFWLQJ�DWPRVSKHULF�SROOXWDQW�HPLVVLRQ�LQ�FLWLHV��DV� UHVXOW� IURP�WKLV�VHFWRU�WKH\� DUH� ORZ� HQHUJHWLF� VWDQGDUG� RI� WKH� H[LVWLQJ� EXLOGLQJ� UHVRXUFHV�� WKDW� UHTXLUHV� LQFUHDVHG� KHDW� DPRXQWVXSSOLHV� IRU� KHDWLQJ� SXUSRVHV� DQG� IRU�ZDWHU�ZDUPLQJ�� DV� ZHOO� DV� WKH� XQIDYRXUDEOH� VWUXFWXUH� RI� WKH� HQHUJ\FDUULHUV�ZKLFK� FRQWULEXWH� WR� VR� FDOOHG� ÄORZ�HPLVVLRQV´��7KH� UROH�RI� WKH�*RYHUQPHQW� LQ� WKH� VHFWRU� UHVROYHVLWVHOI� LQWR� FUHDWLRQ�RI� IRUPDO� DQG� OHJDO� LQVWUXPHQWV� FRQWULEXWLQJ�� LQWHU� DOLD�� WR� UHGXFWLRQ� JUHHQKRXVH� JDVHV�7KHVH�PHDVXUHV�LQFOXGH��� UHGXFWLRQ�RI�WKH�ÄORZ�HPLVVLRQV´� LQ� WKH�DUHDV�RI�XUEDQ�DJJORPHUDWLRQV�E\�PHDQV�RI�PRGHUQLVDWLRQ�RIH[LVWLQJ�KHDW�VRXUFHV�DQG�E\�IXHO�FRQYHUVLRQ��� LPSURYHPHQW�RI�HQHUJ\�VWDQGDUG�RI�H[LVWLQJ�EXLOGLQJV�E\�PHDQV�RI�WKHLU�WKHUPDO�PRGHUQLVDWLRQ��� DSSOLFDWLRQ�RI�WKH�PRUH�VWULQJHQW�HQHUJ\�VWDQGDUGV�LQ�WKH�QHZO\�EXLOW�KRXVHV���,Q� WKH�SHULRG�RI� ����������� WKH� DFWLRQV� UHODWHG� WR� WKH� H[LVWLQJ�EXLOGLQJ� UHVRXUFHV�� LQ� WKH� ILUVW� SHULRG� �XQWLO�������LQFOXGHG�JUDQWLQJ�VXEVLGLHV�IURP�WKH�VWDWH�EXGJHW�WR�WKHUPDO�PRGHUQLVDWLRQ�SURMHFWV��%\�������LQ�WKHIUDPHZRUN�RI� WKLV� V\VWHP�� LQ� DERYH�����RI� WKH� KRXVLQJ� UHVRXUFHV�ZHUH� LQVXODWHG�� WKHUPRVWDWLF� YDOYHV� DQGKHDW�ZDWHU�PHWHUV�ZHUH� LQVWDOOHG�� DV�ZHOO� DV� IDXOW\� KHDWLQJ� V\VWHPV�ZHUH� UHSODFHG� LQ�PRUH� WKDQ� ��� RI� DOODSDUWPHQWV�LQ�WRZQV��+HDW�PHWHUV�ZHUH�LQVWDOOHG�LQ�KHDW�GLVWULEXWLRQ�VWDWLRQV�LQ��������EXLOGLQJV��
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3URFHVVLQJ�RI����RI�ZDVWH�DQQXDOO\�WR�SURGXFH�FRPSRVW�IRUWKH�SXUSRVH�RI�WKH�ODQGILOO�WR�FRYHUDJH�DQG�UHOHYDQW�ODQGUHFODPDWLRQ

�±���*J�\ ��������*J�\

�0RGHUQLVDWLRQ�RI�PHGLXP�VL]H�ODQGILOOV�WRJHWKHU�ZLWK�WKHLUGHJDVVLQJ���LQVWDOODWLRQ�FRQVWUXFWHG�HDFK�\HDU��FDSDFLW\�RI�����P��KJDV�

�±���*J�\ �����*J�\

�1DWXUDO�LQFUHDVH�LQ�ZDVWH�SURGXFWLRQ ������*J�\ ������*J�\
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��������$JULFXOWXUH��7KH�REMHFWLYHV�RI� WKH�SROLF\�RI� GHYHORSPHQW� RI� UXUDO� DUHDV� DQG� DJULFXOWXUH� LQ� 3RODQG� UHODWH�� LQWHU� DOLD�� WR�UHGHYHORSPHQW� RI� WKH� DJULFXOWXUH� VHFWRU� VWUXFWXUHV� LQ� RUGHU� WR� LPSURYH� WKH� DUHD� VWUXFWXUH� RI� IDUPV�PRGHUQLVDWLRQ�RI�IDUPV�DQG�HVWDEOLVKPHQW�RI�WKH�FRQGLWLRQV�IRU�VXVWDLQDEOH�GHYHORSPHQW�WRZDUGV�OLPLWDWLRQ�RIDGYHUVH�DJULFXOWXUDO�LPSDFW�RQ�WKH�HQYLURQPHQW���,Q�������WKH�µ3URJUDPPH�IRU�'HYHORSPHQW�RI�(QYLURQPHQWDO�$JULFXOWXUH¶�ZDV�DFFHSWHG��ZKLFK�LQFOXGHV�WKHIROORZLQJ�SDUWLDO�SURJUDPPHV�GLUHFWO\�DIIHFWLQJ�WKH�JUHHQKRXVH�JDV�HPLVVLRQ��� 3URJUDPPH�IRU�VRLO�SURWHFWLRQ�LQ������������� 3URJUDPPH�IRU�LPSURYHPHQW�RI�DJULFXOWXUDO�HFRQRP\�RQ�WKH�K\GURJHQLF�VRLO�DUHDV��� 3URJUDPPH�IRU�VRLO�SURWHFWLRQ�DJDLQVW�ZDWHU�DQG�ZLQG�HURVLRQ��� 3URJUDPPH� IRU� DGDSWDWLRQ� RI� PLQHUDO� DQG� RUJDQLF� IHUWLOLVDWLRQ� WHFKQLTXHV� DQG� WHFKQRORJLHV� WR� PHHWHQYLURQPHQWDO�SURWHFWLRQ�UHTXLUHPHQWV��� 3URJUDPPH� IRU� DGDSWDWLRQ� RI� SODQW� SURWHFWLRQ� WR� PHHW� HQYLURQPHQWDO� SURWHFWLRQ� UHTXLUHPHQWV� DQG� WKHQHHGV�RI�DJULFXOWXUDO�SURGXFWLRQ��� 3URGXFWLRQ� WHFKQRORJLHV� RQ� JUDVVODQG�� DQG� D� SURJUDPPH� RI� DGDSWLQJ� WKHP� WR� PHHW� HQYLURQPHQWDOSURWHFWLRQ�UHTXLUHPHQWV��� 3URJUDPPH�IRU�DGMXVWPHQW�RI�DQLPDO�SURGXFWLRQ�WHFKQLTXHV�DQG�WHFKQRORJLHV�WR�LPSURYH�HQYLURQPHQWDOTXDOLW\�RI�IRRGVWXIIV��� 3URJUDPPH�IRU�SURPRWLQJ�JRRG�SUDFWLFH�LQ�IDUPLQJ��� 3URJUDPPH�IRU�HQKDQFHPHQW�RI�HQYLURQPHQWDO�HGXFDWLRQ�LQ�UXUDO�FRPPXQLWLHV��(PLVVLRQ�RI� JUHHQKRXVH� JDVHV� JHQHUDWHG� LQ� WKH� SURFHVV� RI� DJULFXOWXUDO� SURGXFWLRQ� LV� GLIILFXOW� WR� GHWHUPLQHDQG�� DW� WKH� VDPH� WLPH�� LW� LV� LPSRVVLEOH� WR� EH� HQWLUHO\� HOLPLQDWHG�� +RZHYHU�� FHUWDLQ� FRUUHODWHG� DFWLRQV� WRRSWLPLVH� WKH� HPLVVLRQ� DQG� SURGXFWLYH� HIILFLHQF\� RI� DJULFXOWXUH� FDQ� EH� WDNHQ�� 7KHUHIRUH�� LW� VHHPV� WKDW� WKHIROORZLQJ�SURGXFWLRQ�WHFKQRORJLHV�VKRXOG�EH�DGRSWHG��WKRVH�ZLOO�FRQWULEXWH�WR�WKH�UHGXFWLRQ�RI�
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��2QO\� LQ� FDVH�RI� FROOHFWLQJ�PDQXUH� LQ� D� OLWWHU�IUHH� UHDULQJ� V\VWHP�ZKHUH� OLTXLG�PDQXUH� LV� FROOHFWHG� LQ� GHHSFRQWDLQHUV��PHWKDQH�SURGXFWLRQ�ZLOO�EH�PD[LPLVHG�ZLWK�R[\JHQ�IUHH�FRQGLWLRQV�JHWWLQJ�KDUGHU���:LWK�WKH�DFWLRQV�DOUHDG\�WDNHQ��WKH�FXUUHQW�DQG�SODQQHG�LQFUHDVH�RI�FDWWOH�DQG�VKHHS�SRSXODWLRQ�LV�QRW�JRLQJ�WRUHVXOW�LQ�D�KLJKHU�PHWKDQH�HPLVVLRQ�ZLWK�UHVSHFW�WR�WKH�EDVH�\HDU��������5HGXFWLRQ� RI� QLWURXV� R[LGH� LQ� DJULFXOWXUDO� VHFWRU� LQ� 3RODQG� FDQ� EH� DFKLHYHG� E\� PHDQV� RI� WKH� IROORZLQJPHDVXUHV��� LPSURYHG�HIILFLHQF\�RI�QLWURJHQ�IHUWLOLVHUV�XVH��� LPSURYHG�WHFKQLTXHV�RI�IHHGLQJ�DQLPDOV��� LPSURYHG�V\VWHPV�RI�EUHHGLQJ�OLYHVWRFN�
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VHPL�FRNH� LQFUHDVHG� DV� ZHOO�� 7KH� FRQVXPSWLRQ� RI� QDWXUDO� JDV� KDV� DOVR� VKRZQ� DQ� XSZDUG� WHQGHQF\�� EXWVLJQLILFDQW� GURS� RI� WKH� FRQVXPSWLRQ� ZDV� REVHUYHG� LQ� ������ GXH� WR� WKH� SULFH� LQFUHDVH�� ,W� DSSHDUV� IURP� WKHDERYH�PHQWLRQHG� ILJXUHV� WKDW� D� VORZ� WUHQG� WR� VKLIW� IURP� FRDO� IXHO� WR� K\GURFDUERQ� IXHO� FDQ� EH� QRWHG�� 7KLVUHVXOWV�IURP�PRGHUQLVHG�KHDWLQJ�PHWKRGV�IRU�EXLOGLQJV��DQG�IURP�UHSODFHPHQW�RI�FRDO�ILUHG�ERLOHUV�E\�KHDY\�GXW\�ERLOHUV�RI�JDV�RU�RLO� W\SH��8QIRUWXQDWHO\�� WKH�GDWD�IURP������LQGLFDWH�WKDW�WKH�WHQGHQF\�ZDV�VRPHZKDWVORZHG�GRZQ�GXH�WR�KLJK�SULFHV�RI�FUXGH�RLO�DQG�FKDQJHV�LQ�WKH�H[FLVH�GXW\�UDWHV�
:LWK�WKH�SULFHV�RI�IXHO�JRLQJ�XS��VRPH�IDUPHUV�EHFRPH�PRUH�LQWHUHVWHG�LQ�ELR�IXHOV�SDUWLFXODUO\�XVLQJ�VWUDZIRU�KHDWLQJ�SXUSRVHV��+RZHYHU��WKH�VFDOH�RI�WKH�SKHQRPHQRQ�ZDV�PRVWO\�LQVLJQLILFDQW�LQ������DQG�SUDFWLFDOO\LW�GRHV�QRW�DIIHFW�WKH�WRWDO�IXHO�DQG�HQHUJ\�FRQVXPSWLRQ�
��������)RUHVWU\
7KH�IRUHVWU\�SROLF\�KDV�EHHQ�IRUPXODWHG�LQ�ERWK�WKH�³6WDWH�)RUHVWU\�3ROLF\´�DQG�WKH�³1DWLRQDO�3URJUDPPH�RI,QFUHDVLQJ�)RUHVW�&RYHU´��ZKLFK�DVVXPHV�HQKDQFHPHQW�RI�IRUHVW�FRYHU�LQ�3RODQG�XS�WR�����E\������DQG�XSWR�����E\�������7KLV�PHDQV�WKDW�����WKRXVDQG�KHFWDUHV�KDYH�WR�EH�DIIRUHVWHG�E\������DQG�IXUWKHU�����PLOOLRQKHFWDUHV� ZLWKLQ� QH[W� ��� \HDUV�� ,Q� WKH� SHULRG� EHWZHHQ� ����������� D� WRWDO� RI� ���� WKRXVDQG� KHFWDUHV� ZDVDIIRUHVWHG��7KH� WLPH�GLVWULEXWLRQ�RI� WRWDO� DIIRUHVWDWLRQ�DQG� UHIRUHVWDWLRQ� DFWLYLWLHV� KDV�EHHQ� VKRZQ� LQ�7DEOH�����

7DEOH�������7KH�DIIRUHVWDWLRQ�DQG�UHIRUHVWDWLRQ�YROXPH���������������EHWZHHQ����������
<HDUV $IIRUHVWDWLRQ�DQG�5HIRUHVWDWLRQ�$UHD�WKRXVDQG�KHFWDUHV�
���� ������
���� ������
���� ������
���� ������
���� ������
���� ������
7RWDO �����
6RXUFH��*86

7KH� LQFUHDVH�RI� WKH� QDWLRQDO� IRUHVW� FRYHU� DULVLQJ� IURP� WKH� LPSOHPHQWDWLRQ�RI� WKH�6WDWH�)RUHVWU\�3ROLF\�KDVUHVXOWHG�LQ�PRUH�LQWHQVH�DEVRUSWLRQ�RI�DWPRVSKHULF�FDUERQ�E\�WKH�ELRPDVV�RI�WKH�IRUHVW�HFRV\VWHPV��+RZHYHU�IRUHVWV�SHUIRUP�PDQ\�RWKHU�LPSRUWDQW�IXQFWLRQV�DV�ZHOO��WKHUHIRUH�WKH�VFRSH�RI�WKH�³6WDWH�)RUHVWU\�3ROLF\´�LVPXFK�ZLGHU�DQG�LW�DOVR�FRYHUV��OLPLWDWLRQ�RI�WKH�ZLQG�DQG�ZDWHU�HURVLRQ�SKHQRPHQD��VXUIDFH�DQG�XQGHUJURXQGZDWHU� SURWHFWLRQ�� LQFUHDVLQJ� UHWHQWLRQ� FDSDFLW\� RI� WKH� FRXQWU\�� LPSURYHPHQW� LQ� HFRORJLFDO� DQG� ODQGVFDSHV\VWHP�DV�ZHOO�DV�LPSURYHPHQW�LQ�FOLPDWH�FRQGLWLRQV��LQFOXGLQJ�LPSURYHPHQW�RI�WKH�DLU�SXULW\��
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���(0,66,21�6&(1$5,2�$1'�29(5$//�())(&7�2)�7+(�0($685(6�,03/(0(17('
,Q�WKLV�6HFWLRQ��SRWHQWLDO�IXWXUH�WUHQGV�RI�JUHHQKRXVH�JDV�HPLVVLRQV�DQG�UHPRYDOV�E\�������XS�WR�GDWHG�ZLWKUHVSHFW� WR� WKH�6HFRQG�1DWLRQDO�5HSRUW�� UHVXOWHG� IURP� WKH�QDWLRQDO�PHDVXUHV� DQG� SROLF\� DGRSWHG� KDYH� EHHQVKRZQ�� $OVR� SRVVLEOH� HPLVVLRQV� DQG� UHPRYDOV� SDWKV� ZLWKRXW� WDNLQJ� LQWR� FRQVLGHUDWLRQ� VXFK� D� SROLF\� DQGPHDVXUHV��GHYHORSHG�E\�D�PXOWLGLVFLSOLQDU\�SDQHO�RI�H[SHUWV�LQ�������KDYH�EHHQ�SUHVHQWHG�
6FHQDULRV�RI�HPLVVLRQ�FKDQJHV�KDYH�EHHQ�SUHVHQWHG�RQO\�ZLWK�UHVSHFW�WR�VL[�VHFWRUV�RI�HFRQRP\��L�H��HOHFWULFDOSRZHU� HQJLQHHULQJ�� PDQXIDFWXULQJ� LQGXVWU\�� WUDQVSRUW�� DJULFXOWXUH�� IRUHVWU\�� VHUYLFHV� DQG� KRXVHKROGV�$GGLWLRQDOO\�� JUHHQKRXVH� JDV� HPLVVLRQ� SURMHFWLRQV� IRU� WKH� HQWLUH� SRZHU� HQJLQHHULQJ� V\VWHP� DQGPDFURHFRQRPLF�VFHQDULRV�RI�JUHHQKRXVH�JDV�HPLVVLRQ�UHGXFWLRQ�RQ�D�QDWLRQDO�OHYHO�KDYH�EHHQ�VKRZQ�
,W� VKRXOG� EH� SRLQWHG� RXW� KHUH� WKDW� SDUWLFXODU� VFHQDULRV� ZHUH� GHYHORSHG� E\� JURXSV� RI� H[SHUWV� ZRUNLQJLQGHSHQGHQWO\��EXW�FR�RUGLQDWHG��DQG�E\�PHDQV�RI�YDULRXV�PRGHOOLQJ�LQVWUXPHQWV��7KXV�UHVXOWV�RI�SURMHFWLRQHVWLPDWHV� SUHVHQWHG� EHORZ� PD\� QRW� EH� IXOO\� FRPSDWLEOH�� ,W� HVSHFLDOO\� UHODWHV� WR� WKH� PDFURHFRQRPLFDVVXPSWLRQV� �&*(�3/�PRGHO�� IRU� HQHUJ\� VHFWRU�PRGHOOLQJ� �()20�3/�PRGHO�� DV�ZHOO� DV� WR� WKH� UHVXOWV� RIPRGHOOLQJ�RI�DJJUHJDWHG�HIIHFWV�RI�PHDVXUHV�XQGHUWDNHQ�LQ�HQWLUH�HFRQRP\��/5'0�1(�PRGHO���3URMHFWLRQVRI�PDFURHFRQRPLF�GHYHORSPHQW�DV�FLWHG� LQ� WKH�³$VVXPSWLRQV� IRU�(QHUJ\�3ROLF\� IRU�3RODQG�XQWLO�����´�GRQRW�SUHVHQW�IXOO�FRQVLVWHQF\�ZLWK�HDUOLHU�PHQWLRQHG�DQDO\VLV��7KLV�GLIIHUHQWLDWLRQ�VKRXOG�EH�WUHDWHG�KHUH�DV�WKHXQFHUWDLQW\�PHDVXUH�IRU�WKH�PHWKRGV�DSSOLHG�
�����*UHHQKRXVH�*DV�(PLVVLRQ�LQ�WKH�%DVLF�6HFWRUV�RI�WKH�(FRQRP\
(OHFWULFDO�3RZHU�(QJLQHHULQJ2Q�WKH�EDVLV�RI�WKH�HOHFWULFLW\�GHPDQG�HVWLPDWHV�IRU�WKLV�FRXQWU\��WKH�HIILFLHQF\�RI�HQHUJHWLF�FRQYHUVLRQ�SURFHVVLQ�WKH�HOHFWULFLW\�JHQHUDWLRQ�DQG�WKH�DVVXPSWLRQV�RI� WKH�FDUULHU�VWUXFWXUH�RI�SULPDU\�HQHUJ\�XVHG� LQ� WKH�SRZHUHQJLQHHULQJ�VHFWRU��WKH�&2��HPLVVLRQ�OHYHOV�LQ�WKH�VHFWRU�KDYH�EHHQ�GHWHUPLQHG��8QLW�HPLVVLRQV�IRU�FRDOV�EXUQHGDPRXQWLQJ�WR�����NJ�&2��*M�DQG�IRU�K\GURFDUERQ�IXHO�EXUQLQJ�RI����NJ�&2��*-�HQHUJ\�FRQWDLQHG�LQ�WKH�IXHOKDYH�EHHQ�DVVXPHG�

7DEOH������([SHFWHG�FKDQJHV�RI�&2��HPLVVLRQ�LQ�WKH�HOHFWULFDO�SRZHU�HQJLQHHULQJ�VHFWRU�DFFRUGLQJWR�GLIIHUHQW�GHYHORSPHQW�VFHQDULRV��LQ�PLOOLRQ�WRQV�RI�&2��3UHGLFWLRQV6FHQDULRV
���� ���� ����

%DVH�OLQH ������� ������� ������
3DVVLYH ��� ��� ���

�����6RXUFH��*DM������
$�KLJK�GHJUHH�RI�HQHUJ\�GHWHUPLQDWLRQ�RI�HPLVVLRQ�UHODWHG�WR�WKH�LPSOHPHQWDWLRQ�RI�WKH�SDVVLYH�VFHQDULRVHHPV�WR�EH�FKDUDFWHULVWLF��VHH�6HFWLRQ�������LQ�ZKLFK�DEDQGRQPHQW�RI�HFRQRPLFDO�UHIRUPV��ORZ�HFRQRPLFJURZWK�UDWH�DQG�KHDY\�GHPDQG�IRU�HOHFWULFLW\�KDYH�EHHQ�DVVXPHG��7KH�HPLVVLRQ�HVWLPDWH��LQ�FDVH�RI�WKH�EDVH�OLQH�VFHQDULR��ZKLFK�SURYLGHV�IRU�D�GHHSHU�UHVWUXFWXULQJ�RI�WKH�HFRQRP\�DQG�LWV�IXUWKHU�SULYDWLVDWLRQ��LV�VXEMHFWWR�XQFHUWDLQW\�WR�GR�D�KLJKHU�GHJUHH���7DEOH�������7KLV�LV�GXH�WR�WKH�IDFW�WKDW�WKH�DERYH�PHQWLRQHG�VFHQDULRGHSHQGV�RQ�WKH�WUDQVIRUPDWLRQ�UDWH�RI�WKH�HFRQRP\�LQ�ZKLFK�WKHUH�LV�D�KLJK�GHJUHH�RI�LQGHWHUPLQDF\�RI�SDUWLDOSKHQRPHQD��LQ�SDUWLFXODU�RI�VXFK�HIIHFWV�DV�GHPDQG�IRU�HOHFWULFDO�HQHUJ\�DQG�WKH�IXHO�VWUXFWXUH�RI�LWVJHQHUDWLRQ�
0DQXIDFWXULQJ�,QGXVWULHV7KH�EDVH�OLQH�VFHQDULR�IRUPV�WKH�EDVLV�XVHG�LQ�FDOFXODWLRQ�RI�WKH�GHPDQG�IRU�GLUHFW�FRQVXPSWLRQ�RI�HQHUJ\�LQLQGXVWU\�E\�������7KH� LQGXVWULDO�HQHUJ\� LQWHQVLW\��VWUXFWXUH�RI�SURGXFWLRQ�DQG� IXHO� VWUXFWXUH�DV�DW������KDVEHHQ�DVVXPHG��:LWK�UHVSHFW�WR�GLUHFW�FRQVXPSWLRQ�RI�LQGLYLGXDO�HQHUJ\�FDUULHUV��PRWRU�VSLULWV��DYLDWLRQ�SHWURO�MHW� HQJLQH� IXHOV� DQG� GLHVHO� RLOV� KDYH� QRW� EHHQ� WDNHQ� LQWR� FRQVLGHUDWLRQ� DV� WKH\� EHORQJ� WR� WKH� VHFWRU� RIWUDQVSRUW��1HLWKHU�ZDV�WKH�VHFWLRQ�µSURYLVLRQ�ZLWK�HOHFWULFDO�HQHUJ\��JDV�DQG�ZDWHU¶�WDNHQ�LQWR�FRQVLGHUDWLRQ�ZKLFK�VHFWLRQ�EHORQJV�WR�WKH�HOHFWULFDO�SRZHU�HQJLQHHULQJ�VHFWRU�
7KH�GHWHUPLQHG�GHPDQG� IRU�HQHUJ\�E\������IRUPHG�D�EDVLV� WR�FDOFXODWH�JUHHQKRXVH�JDV�HPLVVLRQ� IURP� WKHLQGXVWULDO�VHFWRU�H[SUHVVHG�LQ�HTXLYDOHQW�RI�&2���7KH�HYDOXDWLRQ�RI�HPLVVLRQ�ZDV�SUHSDUHG�IRU�WZR�VFHQDULRV�WKH� EDVH�OLQH� VFHQDULR� DQG� UHGXFWLRQ� VFHQDULR� �7DEOH� ������� ,Q� WKH� EDVH�OLQH� VFHQDULR� �³ZLWK� PHDVXUHV´��LPSURYHPHQW� RI� WKH� LQGXVWULDO� SURGXFWLRQ� HIILFLHQF\� LV� HQYLVDJHG� WKURXJK� HPEDUNLQJ� RQ� HFRQRPLFDOO\



��

HIIHFWLYH� XQGHUWDNLQJV� UHVXOWLQJ� IURP� WKH� HFRQRPLFDO� SROLF\� RI� WKH� VWDWH�� 7KH� UHGXFWLRQ� VFHQDULR� �ÄZLWKDGGLWLRQDO� PHDVXUHV´�� SUHVHQWV� HPLVVLRQ� ZLWK� DOORZDQFH� PDGH� IRU� DGGLWLRQDO� PHDVXUHV� DULVLQJ� IURP� WKHLQWURGXFWLRQ�RI�WKH�FOLPDWLF�SROLF\�LQVWUXPHQWV�
7DEOH� ����� ([SHFWHG� FKDQJHV� RI� JUHHQKRXVH� JDV� HPLVVLRQ� LQ� PDQXIDFWXULQJ� LQGXVWU\DFFRUGLQJ�WR�GLIIHUHQW�GHYHORSPHQW�VFHQDULRV��LQ�PLOOLRQ�WRQV�RI�&2��HTXLYDOHQW�

6FHQDULRV 3UHGLFWLRQV
���� ���� ���� ���� ����

%DVH�OLQH ��� ��� ��� ��� ���
5HGXFWLRQ ��� ��� ��� ��� ���
6RXUFH��*DM������

7UDQVSRUW6LQFH�������H[FHSW�IRU�D�VOLJKW�GHFUHDVH�RI�WUDQVSRUW�LQWHQVLW\�RI�WKH�HFRQRP\��QR�IDYRXUDEOH�FKDQJHV��IURPWKH� SRLQW� RI� YLHZ� RI� JUHHQKRXVH� HPLVVLRQ�� KDYH� EHHQ� HQFRXQWHUHG�� 2Q� WKH� FRQWUDU\�� FKDQJHV� OHDGLQJ� WRXQIDYRXUDEOH�HIIHFWV�RFFXUUHG�LQ�WKH�PRVW�IDFWRUV�RI�GHFLVLYH�LQIOXHQFH�RYHU�WKH�HPLVVLRQ��7KH�UDSLG�JURZWKRI�PRWRUL]DWLRQ�DQG�WKH�UROH�RI�URDG�WUDQVSRUW�UHVXOWHG�LQ�DQ�LQFUHDVH�RI�SHWURO�FRQVXPSWLRQ�E\�����DQG�GLHVHORLO�E\������LQ�WKH�\HDUV�����±�����

7DEOH������([SHFWHG�FKDQJHV�RI�JUHHQKRXVH�JDV�HPLVVLRQ�IRU�WKH�RSWLRQDO�VFHQDULRV�LQ�PLOOLRQ�WRQV�RI�&2��HTXLYDOHQW�
6FHQDULRV 3UHGLFWLRQV

���� ���� ���� ���� ����
5HIHUHQFHEDVH�OLQH ������ ������ ������ ������ ������
5HGXFWLRQEDVH�OLQH ������ ������ ������ ������ ������
6RXUFH��*DM������

,Q�DOO�WKH�VFHQDULRV�EHLQJ�H[DPLQHG��7DEOH��������WKH�WRWDO�HPLVVLRQ�IURP�WKH�WUDQVSRUW�VHFWRU�LV�JRLQJ�WR�JURZTXLWH�IDVW�DW�WKH�EHJLQQLQJ�DQG�WKHQ�DW�D�VORZHU�UDWH��7KLV�LV�GXH�WR�WKH�WHFKQRORJLFDO�SURJUHVV�DQGUDWLRQDOLVDWLRQ�RI�SHUIRUPDQFH��LUUHVSHFWLYH�RI�WKH�HIIRUWV�DLPLQJ�DW�UHGXFWLRQ��$FFRUGLQJ�WR�WKH�UHIHUHQFHEDVH�OLQH�VFHQDULR��EDVHG�RQ�WKH�DVVXPSWLRQ�RI�WKH�RFFXUUHQFH�RI�WUHQGV�WKDW�DUH�PRVW�OLNHO\�WR�KDSSHQ�ZLWKRXW�DQ�LQWHUYHQWLRQ�DLPLQJ�DW�UHGXFWLRQ�RI�*+*��ÄZLWKRXW�PHDVXUHV´���WKH�HPLVVLRQ�LQ������ZLOO�DPRXQWWR�DURXQG������RI�WKH�ILJXUH�RI�������$FFRUGLQJ�WR�WKH�UHGXFWLRQ�EDVH�OLQH�VFHQDULR��ÄZLWK�PHDVXUHV´���WKHHPLVVLRQ�OHYHO�ZLOO�EH�ORZHU�WKDQ�LQ������DPRXQWLQJ�WR������RI�WKH�DFWXDO�YDOXH�
7KH�IROORZLQJ�PHDVXUHV�DLPLQJ�DW�PLWLJDWLRQ�RI�HPLVVLRQ�DUH�HQYLVDJHG�LQ�WKH�UHGXFWLRQ�EDVH�OLQH�VFHQDULR�
�� GHFUHDVLQJ�WKH�PRWRUL]DWLRQ�JURZWK�UDWH��� GHFUHDVLQJ�WKH�PRELOLW\��� GHFUHDVLQJ�WKH�WUDQVSRUW�LQWHQVLW\�RI�WKH�HFRQRP\��� GHFUHDVLQJ�WKH�XQLW�HPLVVLRQ�RI�FDUJR�WUDQVSRUW���$*5,&8/785(�1R� VHSDUDWH� HPLVVLRQ� UHGXFWLRQ� PRGHO� VLPXODWLRQV� KDYH� EHHQ� FDUULHG� RXW� IRU� WKH� DJULFXOWXUDO� VHFWRU�� 7KHHYDOXDWLRQ�RI�HPLVVLRQ�ZDV�EDVHG�RQ�WKH�FXUUHQW�DVVXPSWLRQV�RI�WKH�DJULFXOWXUH�SROLF\�LQ�WKH�FRQWH[W�RI�WKHDFFHVVLRQ� RI� 3RODQG� WR� WKH� (XURSHDQ� 8QLRQ�� $FFRUGLQJ� WR� HVWLPDWHV�� WKH� HPLVVLRQ� RI� WKH� VHFWRU� ZLOO� EHGHFUHDVHG�E\�������IRU�&2��DQG�E\��������IRU�&+��DQG�E\�������IRU�1�2�LQ�WKH�\HDUV�������������7KH� PDLQ� IDFWRU� WR� UHGXFH� FDUERQ� GLR[LGH� HPLVVLRQ� IURP� WKLV� VHFWRU� ZLOO� EH�� DSDUW� IURP� WKH� WHFKQLFDOXSJUDGLQJ�� ZLOO� EH� FUHDWLQJ� ODUJH�VL]H� IDUPV� E\� LQWHJUDWLRQ� RI� VPDOO�VL]H� RQHV��0HWKDQH� UHGXFWLRQ� ZLOO� EHDFKLHYHG� E\� LPSURYHPHQW� RI� IRGGHU� TXDOLW\�� LQWURGXFWLRQ� RI� QHZ� EUHHGV� RI� FDWWOH�� XVLQJ� PHWDJHQHVLVLQKLELWRUV�LQ�WKH�OLYHVWRFN�IHHG�DV�ZHOO�DV�HQHUJ\�JHQHUDWLRQ�IURP�ELRPDVV�ZDVWHV��OLTXLG�PDQXUH�DQG�PDQXUH��
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�1LWURXV�R[LGH�HPLVVLRQ�LV�H[SHFWHG�WR�GHFUHDVH��ILUVW�RI�DOO��GXH�WR�WKH�UDWLRQDO�XVH�RI�QLWURJHQ�IHUWLOLVHUV�'HWDLOHG�GHVFULSWLRQ�RI�WKH�VFKHGXOH�RI�DFWLRQV�LV�WR�EH�VHHQ�LQ�6HFWLRQ���
��)25(675<�7ZR�VFHQDULRV�RI�VLQNV��WKH�EDVH�OLQH�ÄZLWK�PHDVXUHV´��LQ�ZKLFK�D�FRPSOHWH�LPSOHPHQWDWLRQ�RI�WKH�1DWLRQDO3URJUDPPH�RI� ,QFUHDVLQJ�)RUHVW�&RYHU� �.3=/��DQG� WKH�SDVVLYH� VFHQDULR�ÄZLWKRXW�PHDVXUHV´�� LQ�ZKLFK� WKH3URJUDPPH�LV�DVVXPHG�QRW� WR�EH�SXW� LQWR�HIIHFW��&KDQJHV� LQ�&2�� VLQNV�E\� IRUHVW� HFRV\VWHPV�DUH� VKRZQ� LQ7DEOH�������7KH�SURJUHVV�RI�LPSOHPHQWDWLRQ�RI�WKH�$IIRUHVWDWLRQ�3URJUDPPH�VR�IDU�GRHV�QRW�FDXVH�DQ\�JURXQGV� IRU� WKHSDVVLYH�VFHQDULR�WR�EH�DGRSWHG�DQG��DV�LW�DSSHDUV�IURP�WKH�DQDO\VLV�RI�WKH�EDVH�OLQH�VFHQDULR�LQ�WKH�\HDUV������������DQ�LQFUHDVH�RI�&2��DEVRUSWLRQ�XS�WR����PLOOLRQ�WRQV�FDQ�EH�H[SHFWHG��7KH�LQFUHDVH�LV�GXH�WKH�ELRPDVVJURZWK�DQG�WKH�LQFUHDVH�RI�FDUERQ�DEVRUSWLRQ�LQ�WKH�IRUHVW�HFRV\VWHP�VRLOV�HVWDEOLVKHG�RQ�WKH�SRVW�DJULFXOWXUHODQG���,W� KDV� EHHQ� HVWLPDWHG� WKDW� WKH� JUHHQKRXVH� JDV� HPLVVLRQ� IURP� WKH� ELRPDVV� EXUQLQJ� ZLOO� EH� FRQVWDQW� LQ� WKHSHULRG�RI�TXHVWLRQ�� �7DEOH� ����� ([SHFWHG� FKDQJHV� LQ� &2�� DEVRUSWLRQ� E\� IRUHVW� HFRV\VWHPV� LQ� DFFRUGDQFH� ZLWK� YDULRXVGHYHORSPHQW�VFHQDULRV��LQ�PLOOLRQ�WRQV�RI�&2���

�6FHQDULRV �3UHGLFWLRQV
� ����� ����� �����
�&RPSOHWH�LPSOHPHQWDWLRQ�RI�WKH�1DWLRQDO�3URJUDPPH�RI,QFUHDVLQJ�)RUHVW�&RYHU��.3=/� ������ ������ ������
�:LWKRXW� LPSOHPHQWDWLRQ� RI� WKH� 1DWLRQDO� 3URJUDPPH� RI,QFUHDVLQJ�)RUHVW�&RYHU��.3=/� ������ ������ ������

�����������6RXUFH��*DM������
���6HFWRU�RI�3XEOLF�8WLOLW\��6HUYLFHV�DQG�+RXVHKROGV�7KH� EDVH�OLQH� VFHQDULR� RI� *+*V� HPLVVLRQ� �ÄZLWKRXW� DGGLWLRQDO� PHDVXUHV´�� LQ� WKH� VHFWRU� RI� SXEOLF� XWLOLW\�VHUYLFHV� DQG� KRXVHKROGV� ZDV� HVWLPDWHG� ZKLOH� WDNLQJ� LQWR� FRQVLGHUDWLRQ�� LQWHU� DOLD�� LPSURYHPHQW� RI� WKHHIILFLHQF\� RI� JHQHUDWLRQ� DQG� WUDQVPLVVLRQ� RI� KHDW� DQG� HOHFWULF� HQHUJ\� DV� ZHOO� DV� LQFUHDVH� RI� XWLOLVDWLRQ� RIQDWXUDO�JDV�IRU�HQHUJ\�JHQHUDWLRQ�XS�WR�DERXW������7DEOH�������� �7DEOH������([SHFWHG�JUHHQKRXVH�JDV�HPLVVLRQV�LQ�WKH�SXEOLF�XWLOLW\�VHFWRU�DQG�KRXVHKROGV�±�ÄZLWKRXW�DGGLWLRQDO�PHDVXUHV´�VFHQDULR�

�3UHGLFWLRQV�*UHHQKRXVH�*DVHV
����� ����� �����

�&2���PLOOLRQ�WRQV� ���� ���� ����
�&+���WKRXVDQG�WRQV� ����� ����� �����
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�3URJUHVV�6FHQDULR�HPLVVLRQ ������ ������ ������ ����� �����
�0RGHUDWH�6FHQDULR�HPLVVLRQ ������ ������ ������ ����� �����
����������������6FHQDULR�RI�&KDQFH�UHGXFWLRQ ������ ������� ������� ����� �����
����������������3URJUHVV�6FHQDULR�UHGXFWLRQ ��� ��� ��� ����� �����
����������������0RGHUDWH�6FHQDULR�UHGXFWLRQ ��� ��� ��� ����� �����
�6RXUFH��5DGZD VNL��������,Q�7DEOH�������SRVVLEOH�UHGXFWLRQ�RI�1�2�HPLVVLRQ�LQ�WKH�DJULFXOWXUDO�SUDFWLFH�KDV�EHHQ�SUHVHQWHG��
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�7DEOH�������3RWHQWLDO�DQQXDO�UHGXFWLRQ�RI�QLWURXV�R[LGH��1�2��LQ�WKH�DJULFXOWXUDO�VHFWRU�
�5HI��1R ��5HGXFWLRQ�6RXUFH �(VWLPDWHG5HGXFWLRQ�>�*J�@
������������

�,QFUHDVLQJ�WKH�HIILFLHQF\�RI�QLWURJHQ�IHUWLOLVHUV�XWLOLVDWLRQ��� UHGXFWLRQ�RI�WKH�QLWURJHQ�IHUWLOLVHUV�FRQVXPSWLRQ��E\�DSSO\LQJ�D�PRGHUQLVHGWHFKQRORJ\�RI�QLWURJHQ�XVH��DGDSWDWLRQ�RI�WKH�QLWURJHQ�VXSSO\�WR�WKH�FURS�GHPDQG�FURS�SODQW�FXOWLYDWLRQ��OHDYLQJ�FURS�UHVLGXHV�FRQWDLQLQJ�QLWURJHQ�LQ�WKH�ILHOG�RSWLPLVDWLRQ�RI�ODQG�FXOWLYDWLRQ��LUULJDWLRQ�DQG�GUDLQDJH��

������������������
�������������

�,PSURYLQJ�WKH�DQLPDO�IHHGLQJ�WHFKQLTXHV�� EHWWHU�EDODQFH�RI�IRRG�UDWLRQV�WR�HQVXUH�EHWWHU�XWLOLVDWLRQ�RI�IRGGHU��LQFOXGLQJHOLPLQDWLRQ�RI�UHGXQGDQW�DPLQR�DFLGV�IURP�WKH�DQLPDO�IRRG�UDWLRQV��� DGGLQJ�VRPH�IRUPXODWLRQV�WR�WKH�IRGGHU�WR�DEVRUE�QLWURJHQ�FRPSRXQGV�ZKLFKUHSUHVHQW�VRXUFHV�RI�1�2�HPLVVLRQ�

����������������������������
���������������������

�,PSURYLQJ�WKH�V\VWHPV�RI�OLYHVWRFN�UHDULQJ��� DGGLQJ�WR�WKH�PDQXUH�DQG�OLWWHU�ELRWHFKQRORJLFDO�IRUPXODWLRQV�ZKLFK�FDQ�OLPLW�1�2HPLVVLRQ��� UHGXFLQJ�WKH�DUHD�RI�HYDSRUDWLRQ�RI�WKH�PDQXUH�IURP�ODLU�DQG�OLWWHU��� ORZHULQJ�WKH�WHPSHUDWXUH�RI�WKH�PDQXUH�FRPSRQHQWV�E\�UHFRYHU\�DQG�FXPXODWLRQ�RIWKHUPDO�HQHUJ\��� PHWKDQH�IHUPHQWDWLRQ�RI�OLTXLG�PDQXUH�

���������������������������������
�����������

�� 0DQXUH�ERDUGV�DQG�OLTXLG�PDQXUH�WDQNV�EHLQJ�FRPPRQO\�XVHG� �����������

6RXUFH��5DGZD VNL������
7R�LPSOHPHQW�WKH�RSWLRQ�RI�1�2�HPLVVLRQ�UHGXFWLRQ�ERWK�LQ�WKH�FKHPLFDO�LQGXVWU\�DQG�DJULFXOWXUH�ZLOO�UHTXLUHSUHSDUDWLRQ� DQG� LPSOHPHQWDWLRQ� RI� SURJUDPPHV� RI� GHWDLOHG� PHDVXUHV� XQGHU� WKH� VXSHUYLVLRQ� RI� FRPSHWHQWPLQLVWULHV�



��

���$66(660(17�2)�98/1(5$%,/,7<��&/,0$7(�&+$1*(�,03$7&6$1'�$'$37$7,21�0($685(6
�����$JULFXOWXUH
7ZR� VFHQDULRV� RI� WKH� IXWXUH� FOLPDWH� LQ� 3RODQG� ZHUH� DSSOLHG�ZLWK� WKH� DLP� WR� GHWHUPLQH� OLNHO\� GLUHFWLRQ� RIFKDQJHV� LQ� DJULFXOWXUDO� SURGXFWLRQ��7KH� VFHQDULRV�EXLOG�RQ� DWPRVSKHULF�*HQHUDO�&LUFXODWLRQ�0RGHOV�ZKLFKDVVXPH� DQ� LQFUHDVH� LQ� WKH� DLU� WHPSHUDWXUH� DQG� D� FKDQJH� LQ� SUHFLSLWDWLRQ�� DQG� WKRVH� UHODWH� WR� GRXEOHFRQFHQWUDWLRQ�RI�FDUERQ�GLR[LGH�LQ�WKH�DWPRVSKHUH��7KH\�DUH�*,66�DQG�*)'/�PRGHOV�GHYHORSHG�LQ�WKH�86$�
*,66�VFHQDULR�HQYLVDJHV�JURZWK�LQ�PHDQ�DQQXDO�WHPSHUDWXUH�LQ�3RODQG�E\�WKH�HQG�RI�WKH���VW�&HQWXU\��DQGWKLV�JURZWK�ZLOO�DPRXQW�XS�WR�����&�LQ�ZLQWHU����&�LQ�WKH�VXPPHUWLPH��DQG�WKH�JURZWK�LQ�SUHFLSLWDWLRQ�WRWDOE\�DERXW�����LQ�WKH�SHULRG�IURP�DXWXPQ�WR�VSULQJ��DQG�E\�DERXW�����LQ�WKH�VXPPHUWLPH��+LJKHU�LQFUHDVH�LQSUHFLSLWDWLRQ�ZLOO�EH�H[SHFWHG�LQ�WKH�1RUWK�(DVWHUQ�SDUW�RI�WKH�FRXQWU\��DQG�ORZHU�LQ�WKH�6RXWKHUQ��$FFRUGLQJWR� *)'/� PRGHO�� DQ� LQFUHDVH� LQ� PHDQ� DQQXDO� WHPSHUDWXUH� E\� ��&� FDQ� EH� H[SHFWHG�� ZKHUHDV� DQQXDOSUHFLSLWDWLRQ�ZLOO�UHWDLQ�RQ�LWV�SUHVHQW�OHYHO��DQG�LW�ZLOO�LQFUHDVH�E\�DERXW�����LQ�VSULQJ�DQG�GHFUHDVH�E\����LQ�VXPPHU�
7KH�ULVH�H[SHFWHG�LQ�DLU�WHPSHUDWXUH��DV�HVWLPDWHG�ZLWK�DSSOLFDWLRQ�RI�HPSLULFDO�PDWHULDO�DQG�VWDWLVWLFDO�GDWD�FRXOG� UHVXOW� LQ� H[WHQVLRQ� RI� WKH� FOLPDWH� YHJHWDWLRQ� SHULRG� E\� �������� 7KH� FRQVHTXHQFH� ZRXOG� EH� DQDFFHOHUDWLRQ�E\�DERXW���ZHHNV�RI�WKH�WLPH�OLPLW�IRU�VRZLQJ�DOO�RI�WKH�SODQWV�DQG�RI�WKH�KDUYHVW�SHULRG�E\�DERXW��ZHHNV��*HQHUDOO\��WKH�FOLPDWH�KHDW�UHVRXUFHV�XVHIXO�IRU�DJULFXOWXUDO�SURGXFWLRQ�ZRXOG�JURZ�LQ�3RODQG��EXWWKHLU� HIIHFWLYH� XWLOLVDWLRQ� ZLOO� GHSHQG� XSRQ� WKH� RSSRUWXQLW\� WR� VDWLVI\� ZDWHU� QHHGV� RI� WKH� SODQWV� XQGHUFXOWLYDWLRQ��,W�FRXOG�EH�ZDWHU�GHILFLW��WKDW�ZLOO�DSSHDU�DV�WKH�IDFWRU�UHGXFLQJ�WKH�IXWXUH�DJULFXOWXUDO�SURGXFWLRQ�DFFRUGLQJ�WR�VFHQDULRV�RI�WKH�IXWXUH�FOLPDWH�FKDQJH���DQG�WKDW�ZLOO�IRUFH�WR�VHHN�IRU�QHZ�VROXWLRQV�
$FFRUGLQJ� WR�*,66�PRGHO�� WKH� IXWXUH�DJUR�FOLPDWH�FRQGLWLRQV��JLYHQ� WKH�PRUH� IDYRXUDEOH�ZDWHU�FRQGLWLRQV�ZRXOG�UHVXOW�LQ�IDYRXUDEOH�FRQGLWLRQV�IRU�DJULFXOWXUDO�SODQW�SURGXFWLRQ�LQ�3RODQG��3RWHQWLDO�ZLQWHU�FURS�\LHOGVZRXOG� VWD\� DW� WKH� FXUUHQW� OHYHO� ZKLOH� VXJDU� EHHW� SURGXFWLRQ� ZRXOG� JURZ� E\� DERXW� ������� 7KHUPRSKLORXVSODQWV��PDL]H��VR\EHDQ��RLOVHHG�VXQIORZHU��ZRXOG�UHDFW�ZLWK�WKHLU�KLJKHVW�FURS�JURZWK�UDWH��OLNHO\�HYHQ�DERXW������ 3URGXFWLYLW\� RI� JUDVVODQGV� PD\� JURZ� E\� DW� OHDVW� �������� 7KH� SHULRG�� ZKHQ� DQLPDOV� DUH� NHSW� RQSDVWXUHV�ZRXOG�EH�FRQVLGHUDEO\�H[WHQGHG��$V�IDU�DV�WKH�FRPPRQ�FURSV�DUH�FRQFHUQHG�� WKDW�RI�SRWDWR�ZRXOGUHDFW�ZLWK�D�GURS��E\���������LQ�LWV�\LHOG��+RZHYHU��LW�ZRXOG�EH�QHFHVVDU\�WR�LQWURGXFH�DSSURSULDWH�FKDQJHVLQWR� SODQW� SURGXFWLRQ� VWUXFWXUH� DQG� WHFKQRORJ\� LQ� RUGHU� WR� PDNH� WKH� SURGXFWLRQ� JURZWK� D� UHDOLW\�� ,I� QRDGDSWDWLRQ�DFWLRQV�DUH�XQGHUWDNHQ��WKH�WRWDO�SODQW�SURGXFWLRQ�PLJKW�HYHQ�GURS�E\�������
/HVV�IDYRXUDEOH�IRU�DJULFXOWXUDO�SURGXFWLRQ�ZLOO�EH�WKH�GLUHFW�FRQVHTXHQFHV�RI�WKH�ÄZDUPHU´�DQG�PRUH�ÄGU\´*)'/�VFHQDULR��,W�ZRXOG�UHVXOW� LQ�D�GURS�RI�ZLQWHU�FURSV�E\�DERXW������VXJDU�EHHW�E\������DQG�SRWDWR�DVPXFK�DV������2QO\�WKHUPRSKLORXV�SODQW�FRXOG�\LHOG�LQ�WKHVH�FRQGLWLRQV�KLJKHU�E\���������7KH�SURGXFWLYLW\RI� JUDVVODQGV� ZRXOG� GHFUHDVH�� DQG� WKH� FRQWLQXLW\� RI� DQLPDOV� JUD]LQJ� RQ� SDVWXUHV� GXULQJ� JUDVV� YHJHWDWLRQSHULRG�ZRXOG�EH�RQO\�SRVVLEOH� LQ� LUULJDWHG�DUHDV�� ,W� LV� HVWLPDWHG� WKDW�GXH� WR�XQIDYRXUDEOH�ZDWHU�FRQGLWLRQV�DQG�ZLWKRXW�DQ\�DGDSWDWLRQ�HIIRUWV��DJULFXOWXUDO�SURGXFWLRQ�RI�WKH�PDMRU�ILHOG�FURSV�FRXOG�GURS�E\�����
0RUHRYHU��LW�VKRXOG�EH�H[SHFWHG�WKDW�WKH�SRRUHVW�VRLOV�ZKHUH�DQWLFLSDWHG�FURSV�DUH�LQDVPXFK�ORZ��WKDW�WKH\�GRQRW�FRYHU� WKH�FXUUHQW� SURGXFWLRQ� FRVWV��ZRXOG�EH� H[HPSWHG� IURP� WKHLU� DJULFXOWXUDO� XVH��5HGXFWLRQ�RI� WKHVHDUHDV�FRXOG�EH�IXOO\�FRPSHQVDWHG�E\�JURZWK�LQ�FURS�\LHOGV�RQ�EHWWHU�VRLOV�
7KH� VKDUH� RI� FHUHDOV� LQ� RYHUDOO� FURS� VWUXFWXUH� ZLOO� OLNHO\� ULVH� IURP� WKH� FXUUHQW� �������� GHSHQGLQJ� RQ� WKHUHJLRQ��XS�WR��������RI�WKH�ILHOG�FURSV�DUHD�LQ�WKH�IXWXUH��7KH�DFUHDJH�RI�ZLQWHU�EDUOH\�FRXOG�JURZ��*HQHUDOO\WKH� FRQWULEXWLRQ� RI� WKH� ZLQWHU� FURSV�� ZKLFK� \LHOG� E\� ������� KLJKHU� WKDQ� VSULQJ� FURSV�� ZRXOG� DSSDUHQWO\JURZ��$OPRVW�����RI�WKH�DFUHDJH�FXUUHQWO\�RFFXSLHG�E\�WKH�VSULQJ�FURSV�PLJKW�EH�VRZQ�ZLWK�PDL]H��ZKLFKSURGXFHV�KLJKHU�\LHOG��WKDQ�VPDOO�JUDLQ�FURSV�DQG�WKDW�ZLOO�UHDFK�KLJKHU�\LHOG�LQ�FKDQJHG�FOLPDWH�FRQGLWLRQV�2QH�VKRXOG�DOVR�H[SHFW�D�UHGXFWLRQ�LQ�IRGGHU�FURSV��VLQFH�XQGHU�SRRU�UDLQIDOO�FRQGLWLRQV�WKH�IRGGHU�\LHOGV�ZLOOEH�OLNHO\�ORZHU�DQG�PRUH�YDULDEOH�RQ�\HDUO\�EDVLV��7ZR�VSHFLHV��PDL]H�DQG�OXFHUQH��DUH�OLNHO\�WR�SUHGRPLQDWHWKH�SURGXFWLRQ�RI�EXON\�IHHG�
([SDQVLRQ�RI�WKHUPRSKLORXV�FURSV�ZLOO�EH�SRVVLEOH��0DL]H��GHSHQGLQJ�RQ�WKH�HDUOLQHVV�RI�LWV�YDULHWLHV��FRXOGPDWXUH� WKURXJKRXW� WKH� FRXQWU\� WHUULWRU\� �H[FHSW� IURP�KLJKODQG� UHJLRQV��� RU�ZLWK� H[FOXVLRQ�RI� WKH�1RUWKHUQUHJLRQV��1R�FOLPDWH�UHVWULFWLRQV�DUH�HQYLVDJHG�LQ�FXOWLYDWLRQ�RI�VR\�DQG�RLOVHHG�VXQIORZHU�



��

7LOODJH� RI� SRWDWR� PD\� UHGXFH� MXVW� WR� LWV� FRQVXPDEOH� DQG� LQGXVWULDO� YDULHWLHV�� DQG� D� UHGXFWLRQ� RI� SRWDWRFXOWLYDWLRQ�IRU�IRGGHU�FRXOG�DSSHDU��7KH�DFUHDJH�RI�SRWDWR�FURSV�ZRXOG�EH�UHGXFHG�WR�D�UHODWLYHO\�VPDOO�DUHD�WKRXJK�WKH�FURSV�FRXOG�EH�DW�OHDVW�GRXEOHG��WKDW�ZRXOG�VDWLVI\�WKH�FXUUHQW�QHHGV��EXW�LW�FRXOG�EH�RQO\�WKH�FDVH�ZKHQ�VSULQNOLQJ�LUULJDWLRQ�KDV�EHHQ�DSSOLHG�
7KH�IROORZLQJ�IDFWRUV�ZLOO�EH�LPSRUWDQW� IRU�DGDSWDWLRQ�RI�DJULFXOWXUH�LQ�3RODQG�WR�H[SHFWHG�FOLPDWH�FKDQJH�WKH� FKRLFH� RI� DSSURSULDWH� SODQWV�� WKH� FKDQJH� LQ� PRGH� RI� ODQG� XVH� DQG� FURS� VWUXFWXUH�� WKH� SURJUHVVLQJSURGXFWLRQ�]RQLQJ��DQG�WKH�LQWURGXFWLRQ�RI�WHFKQRORJLHV�ZKLFK�XVH�ZDWHU�UHVRXUFHV�LQ�D� UDWLRQDO�PDQQHU��DVZHOO�DV�WKH�H[WHQGHG�YHJHWDWLRQ�SHULRG�
$GDSWDWLRQ� RI� WKH� 3ROLVK� DJULFXOWXUH� WR� SUHGLFWHG� FOLPDWH� FKDQJH� ZLOO� PDQLIHVW� DV� D� PXOWL�\HDU�� VOXJJLVKSURFHVVHV�ZKLFK�FRXOG�SURYLGH�IRU�WKH�QDWLRQDO�IRRG�VHOI�GHSHQGHQFH��+RZHYHU��UHDOLVDWLRQ�RI�WKLV�FKDOOHQJHZLOO� UHTXLUH� SURGXFWLRQ� HIILFLHQF\� WR� EH� LPSURYHG�� ORVVHV� WR� EH� UHGXFHG�� DQG� FRQVLGHUDEOH� RUJDQLVDWLRQDOFKDQJHV� WR� EH� LPSOHPHQWHG� LQ� DJULFXOWXUH�� DV� ZHOO� DV� D� JURZWK� LQ� FDSLWDO� RXWOD\V� VXSSRUWHG� E\� H[WHUQDOILQDQFLQJ� RI� DJULFXOWXUH�� HVSHFLDOO\� LQ� UHODWLRQ� WR� HVWDEOLVKPHQW� RI� ZDWHU� PDQDJHPHQW� LQIUDVWUXFWXUH�UHVHUYRLUV��DQG�ZDWHU�LQWDNH�VRXUFHV��

�����&RDVWDO�]RQH
7KH�OHQJWK�RI�WKH�3ROLVK�FRDVWDO�OLQH�LV�����NP��LQFOXGLQJ�WKH�VKRUH�RI�WKH�+HOVNL�3HQLQVXOD��DQG�WKH�6]F]HFLQDQG�9LVWXOD�/DJRRQV��7KH�3ROLVK�FRDVW�LV�D�GLYHUVLILHG�RQH��IURP�ORZ�VLWXDWHG�EHDFKHV�WR�KLJK�FOLIIV��DQG�WKHUHLV�DOVR�D�GHSUHVVLRQ�LQ�WKH�(DVWHUQ�SDUW�RI�WKH�FRDVW�LQ�WKH�DUHD�RI�WKH�9LVWXOD�0DUVKODQG��ZLWK�LWV�WKH�ORZHVWSRLQW� VLWXDWHG�DW� �����P�EHORZ�VHD� OHYHO��7KDW� LV� RQH�RI� WKH� VLWHV� VLWXDWHG� LQ� WKH�3ROLVK� FRDVWDO� ]RQH�RI� WKH%DOWLF�6HD��WKRVH�DUH�PRVWO\�YXOQHUDEOH�WR�FKDQJHV�LQ�VHD�OHYHO�
5HVHDUFK�RQ�WKH�YXOQHUDELOLW\�DVVHVVPHQW�RI�WKH�VHD�VKRUH�DQG�RQ�WKH�DGDSWDWLRQ�RI�WKH�3ROLVK�FRDVWDO�]RQH�WRSRWHQWLDO�FRQVHTXHQFHV�RI�FOLPDWH�FKDQJH�� LQFOXGLQJ� WKH� LQFUHDVH� LQ� VHD� OHYHO�� LV�FDUULHG�RXW�E\�0LQLVWU\�RI7UDQVSRUW�DQG�0DULQH�(FRQRP\�DQG�LWV�VXERUGLQDWH�LQVWLWXWLRQV��DQG�WKDW�LQFOXGHV�
��� 5HJXODU�UHVHDUFK�OHDGLQJ�WR�RSHUDWLRQDO�REVHUYDWLRQ�RI�WKH�HIIHFWV�RI�FOLPDWH�FKDQJH�

�� &RDVWDO�]RQH�GDWD�FROOHFWLRQ�V\VWHP��WKH�Ä&RDVW´�'DWDEDVH��
�� ,PSOHPHQWDWLRQ�RI�WKH�PDULQH�K\GURORJLFDO�DQG�PHWHRURORJLFDO�REVHUYDWLRQ�DQG�IRUHFDVW�V\VWHP�LQ�WKHIUDPHZRUN�RI�WKH�*226�JOREDO�REVHUYDWLRQ�QHWZRUN���� $QDO\WLFDO�VWXGLHV�DQG�V\QWKHVLV�OHDGLQJ�WR�WKH�DVVHVVPHQW�RI�WKH�YXOQHUDELOLW\�RI�WKH�3ROLVK�FRDVWDO�V\VWHPWR�WKH�FKDQJH�LQ�VHD�OHYHO�
�� )RUHFDVWLQJ�WKH�LPSDFW�IURP�WKH�JURLQ�V\VWHP�RQ�ULSDULDQ�SURFHVVHV�LQ�WKH�FLUFXPVWDQFHV�RI�VHD�OHYHOULVH�
�� 'HWHUPLQDWLRQ�RI�VDIHW\�SURILOHV�IRU�WKH�FRDVWDO�]RQH�
�� (VWLPDWLRQ�RI�WKH�VWRUP�LPSDFW�UDQJH�DORQJVLGH�WKH�6RXWKHUQ�%DOWLF�&RDVW�
�� (VWLPDWLRQ�RI�ULVN�WR�KD]DUG�IURP�FOLPDWH�FKDQJH�LPSDFW�DQG�HVWDEOLVKPHQW�RI�SURFHGXUHV�IRU�OLWWRUDO]RQH�PDQDJHPHQW�
�� &ODVVLI\LQJ�WKH�HURVLRQ�DQG�IORRG�KD]DUGV�DORQJ�WKH�FRDVWDO�OLQH���� 6WUDWHJ\�IRU�WKH�SURWHFWLRQ�RI�WKH�3ROLVK�VHD�VKRUH�DJDLQVW�WKH�FKDQJH�LQ�VHD�OHYHO�
�� (ODERUDWLRQ�RI�ORQJ�WHUP�VHDVKRUH�SURWHFWLRQ�DQG�EHDFK�SUHVHUYDWLRQ�SURJUDPPHV�
�� $VVHVVPHQW� RI� VDIHW\� FRQGLWLRQV� IRU� WKH� +HOVNL� 3HQLQVXOD� DQG� RI� WKH� HIIHFWV� IURP� LWV� DUWLILFLDOUHSOHQLVKPHQW�LQ�WKH�SHULRG�RI������������DV�ZHOO�DV�WKH�SURSRVDOV�IRU�WKH�SURWHFWLYH�ZRUNV�SODQQHGIRU�WKH�SHULRG�RI�����������
�� 3UHSDUDWLRQ�RI�VHDVKRUH�SURWHFWLRQ�VWUDWHJ\�
�� (ODERUDWLRQ� RI� JXLGHOLQHV� IRU� WKH� DGRSWLRQ� RI� WKH� PDJQLWXGH� RI� K\GURORJLFDO� DQG� PHWHRURORJLFDOSKHQRPHQD�IRU�WKH�GHVLJQ�RI�WKH�VHDVKRUH�SURWHFWLYH�SURMHFWV�
�� (ODERUDWLRQ� RI� VHDVKRUH� SURWHFWLYH� PHWKRGV� DQG� WKRVH� IRU� UHVWRUDWLRQ� RI� EHDFKHV� LQ� WKH� DUHD� RI� WKHORFDOLW\�RI�8VWURQLH�0RUVNLH�
�� 3DUWLFLSDWLRQ�WR�,QWHJUDWHG�0DQDJHPHQW�RI�5LSDULDQ�=RQHV�LQ�WKH�JURXS�RI�WKH�%DOWLF�6WDWHV�
�� (ODERUDWLRQ�RQ�WKH�FRQFHSW�WR�UHLQIRUFH�WKH�FOLII�LQ�WKH�DUHD�RI�WKH�ORFDOLW\�RI�-DVWU] ELD�*yUD�

0RUHRYHU�� WKH�0DULQH� ,QVWLWXWH�� ZKR� LV� D� UHVHDUFK� DQG� GHYHORSPHQW� XQLW� RI� WKH�0LQLVWU\� RI�7UDQVSRUW� DQG0DULQH� (FRQRP\�� KDV� DFWLYHO\� SDUWLFLSDWHG� WR� WKH� (852� *226� ZRUNV� DQG� WR� UHVHDUFK� WHDP� RI� WKH,QWHUQDWLRQDO�&RDVWDO�2FHDQ�2EVHUYDWLRQ�3DQHO�



��

%DVHG�RQ�WKH�UHVXOWV�RI�WKH�DWPRVSKHULF�*HQHUDO�&LUFXODWLRQ�0RGHOV��VFHQDULRV�ZHUH�HODERUDWHG�E\�WKH�0DULQH%UDQFK� RI� WKH� ,QVWLWXWH� IRU� 0HWHRURORJ\� DQG� :DWHU� 0DQDJHPHQW� IRU� ORFDO� FOLPDWH� DQG� RFHDQRJUDSKLFFRQGLWLRQV�LQ�WKH�3ROLVK�FRDVWDO�]RQH�RI�WKH�%DOWLF�6HD�LQ�WKH�FLUFXPVWDQFHV�RI�PXOWLSOH�&2��FRQFHQWUDWLRQV�7KH\� LQGLFDWH� WKH� OLNHOLKRRG� RI� WKH� RFFXUUHQFH� RI� FKDQJHV� OLPLWHG� LQ� SULQFLSOH� WR� WKH� HQKDQFHPHQW� RIYDULDELOLW\�UDQJHV�RI�SDUWLFXODU�SDUDPHWHUV��ZLWKRXW�DQ\�HVVHQWLDO�RU�UDSLG�FKDQJHV�LQ�WKHLU�PHDQ�YDOXHV�
7KH�VFHQDULRV�GHYHORSHG�IRU�WKH�YDULDELOLW\�RI�ZLQG�FOLPDWH��ZDYH�ILHOG�DQG�VHD�OHYHOV�LQ�WKH�FLUFXPVWDQFHV�RIPXOWLSOH�&2��FRQFHQWUDWLRQV��GR�QRW�IRUP�DQ\�EDVLV�WR�IRUPXODWH�D�K\SRWKHVLV�WKDW�DQ\�UDSLG�FKDQJHV�LQ�PHDQYDOXHV�PD\�RFFXU��L�H��RI�WKH�JURZWK�RI�PHDQ�ZLQG�YHORFLW\��ZDYH�KHLJKW��VHD�OHYHO��DV�D�UHVXOW�RI�FKDQJH�LQDWPRVSKHULF�FLUFXODWLRQ�RQO\��+RZHYHU��WKH\�LQGLFDWH�TXLWH�DSSDUHQWO\�DQ�HVVHQWLDO�ULVH�RI�WKH�YDULDELOLW\�UDQJHRI�WKH�EDVLF�SDUDPHWHUV�GHVFULELQJ�PHWHRURORJLFDO�DQG�RFHDQRJUDSKLF�FRQGLWLRQV�LQ�WKH�FRDVWDO�]RQH��6R�WKHUHFDQ�EH� H[SHFWHG�PRUH� IUHTXHQW� RFFXUUHQFH�RI� KHDYLHU�ZLQGV� �LQFOXGLQJ� KXUULFDQHV��� UHODWHG� LQFUHDVH� LQ� WKHZLQG�ZDYLQJ�KHLJKW� �LQFOXGLQJ� DOVR� VZHOO��� DQG� DQ� LQFUHDVH� LQ� VHD� OHYHO�� DQG� DOVR� H[WUHPH� YDOXHV�RI�ZDWHUVWDJH�UDLVHG�E\�VWRUPV�
7KH�UHVXOWV�RI� WKH�VWXG\�FRXOG�EH�XVHG� LQ�GHYHORSPHQW�RI�DGDSWDWLRQ�VWUDWHJLHV� WR�H[SHFWHG�JOREDO�FKDQJHV�+RZHYHU��WKHUH�LV�WKH�QHHG�WR�GHYHORS�IXUWKHU�PHWKRGV�DQG�WHFKQLTXHV�DOORZLQJ�WR�GHVFULEH�WKH�FDVXDO�QH[XVEHWZHHQ�WKH�PXOWL�VFDOH�DWPRVSKHULF�SURFHVVHV�DQG�WKH�ORFDO�FOLPDWH�DQG�RFHDQRJUDSKLF�HOHPHQWV�

�����:DWHU�UHVRXUFHV
+\GURORJLFDO� VLPXODWLRQ� FDUULHG� RXW� IRU� WKUHH� VHOHFWHG� ULYHU�EDVLQ� DUHDV� VLWXDWHG� LQ� YDULRXV� JHRJUDSKLFDOFRQGLWLRQV� LQ�3RODQG�SURYHG�TXDQWLWDWLYHO\�GLIIHUHQWLDWHG�FKDQJHV� LQ�SDUDPHWHUV��GHSHQGLQJ�RQ�VFHQDULR� IRUIXWXUH�DLU�WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ�FKDQJHV��DOWKRXJK�D�WHQGHQF\�RI�WKHVH�FKDQJHV�UHPDLQV�XQFKDQJHG�UHGXFWLRQ�RI�ZDWHU�RXWIORZ��VRLO�PRLVWXUH��ZDWHU�UHWHQWLRQ�ZLWKLQ�WKH�ULYHU�EDVLQ��DQG�UHDO�HYDSR�WUDQVSLUDWLRQ�SDUWLFXODUO\�LQ�:HVWHUQ�3RODQG��ZLWK�KLJKHU�WHPSHUDWXUH�ULVH�DQG�KHDYLHU�GURS�LQ�SUHFLSLWDWLRQ��$�VKLIW�LV�DOVRH[SHFWHG�LQ�WKH�RFFXUUHQFH�RI�WKH�VSULQJ�KLJK�ZDWHU�VWDJHV�IURP�0DUFK�$SULO�WR�-DQXDU\�)HEUXDU\��FDXVHG�E\HDUOLHU�PHOWLQJ�RI�DFFXPXODWHG�VQRZ��0RUHRYHU��LW�LV�HVWLPDWHG��WKDW�WKH�DUHD�RI�LUULJDWHG�DUHDV�LQ�DJULFXOWXUHVKRXOG�HQKDQFH�IURP�WKH�FXUUHQW�OHYHO�RI������XS�WR�DERXW����LQ�������7KH�ODWWHU�YDOXH�UHODWHV�WR�LUULJDWLRQOHYHO�LQ�FHUWDLQ�:HVW�(XURSHDQ�FRXQWULHV��ZKHUH�PHDQ�DQQXDO�DLU�WHPSHUDWXUH�LV�E\�DERXW���&�KLJKHU�WKDQ�LQ3RODQG�
([SHFWHG� ULVH� LQ� ZDWHU� WHPSHUDWXUH� VWLPXODWHG� E\� WKH� ULVH� LQ� WKH� DLU� WHPSHUDWXUH� LQ� WKH� FLUFXPVWDQFHV� RIGRXEOHG� &2�� FRQFHQWUDWLRQ� LQ� WKH� DWPRVSKHUH� ZLOO� DIIHFW� VKRUWHQLQJ� WKH� ULYHU� LFLQJ� SHULRG� LQ� 3RODQG�$FFRUGLQJ�WR�*)'/�PRGHO��DQ�LQFUHDVH�LQ�PHDQ�DQQXDO�DLU�WHPSHUDWXUH�E\���&�FRXOG�OHDG�WR�WKH�H[FHHGDQFHRI� WKUHVKROG� ZDWHU� WHPSHUDWXUH� DERYH� ���&�� WKDW� LQ� WXUQ� ZRXOG� UHVXOW� LQ� GHWHULRUDWLRQ� RI� ZDWHU� TXDOLW\� RQORZODQG� ULYHU� VHFWLRQV��ZKHUH� FRQVLGHUDEOH� HPLVVLRQ� RI� ZDWHU� SROOXWDQWV� LV� DOUHDG\� D� UHDOLW\��+LJKHU� ZDWHUWHPSHUDWXUH�PHDQV�DOVR�D�JURZWK�LQ�QXWULHQW�OHYHO�WKDW�OHDGV�WR�LQWHQVLILFDWLRQ�RI�HXWURSKLFDWLRQ�SURFHVVHV�LQZDWHU�UHVHUYRLUV��SDUWLFXODUO\�LQ�VKDOORZ�RQHV�
3RWHQWLDO�HIIRUWV��ZKLFK�FRXOG�EH�XQGHUWDNHQ�ZLWK�WKH�DLP�WR�FRXQWHUDFW�WKH�XQIDYRXUDEOH�LPSDFW�IURP�FOLPDWHFKDQJH�RQ�ZDWHU�PDQDJHPHQW��DUH�IROORZLQJ�
�� 1HZ�OHJDO�DQG�HFRQRPLF�HIIRUWV�WR�EH�GRQH�E\�ERWK�WKH�SXEOLF�DQG�YDULRXV�HFRQRP\�VHFWRUV�ZLWK�WKH�DLPWR�SURWHFW�ZDWHU�UHVRXUFHV�
�� 7HPSRUDU\�UHVWULFWLRQ�RI�ZDWHU�XVH�E\�LQGXVWULHV�DQG�IRU�LUULJDWLRQ�SXUSRVHV�GXULQJ�GURXJKW�SHULRGV�
�� (IIHFWLYH�SHUIRUPDQFH�RI�H[LVWLQJ�ZDWHU�PDQDJHPHQW�LQIUDVWUXFWXUH�
�� 'HYHORSPHQW� RI� ZDWHU� PDQDJHPHQW� V\VWHPV�� H�J�� FRQVWUXFWLRQ� RI� QHZ� ZDWHU� UHVHUYRLUV�� ZDWHU� WUDQVIHUEHWZHHQ�FDWFKPHQW�DUHDV��HWF�
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3XUVXDQW� WR�$UWLFOHV������ ���� DQG�����RI� WKH�81�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH�� WKH� FRXQWULHVOLVWHG� LQ�$QQH[� ,,� WR� WKLV� &RQYHQWLRQ� DUH� REOLJHG� WR� SURYLGH� ILQDQFLDO� DVVLVWDQFH�� DV�ZHOO� DV� WR� LPSOHPHQWPHDVXUHV� DLPHG� DW� WHFKQRORJ\� WUDQVIHU� WR� GHYHORSLQJ� FRXQWULHV�� 7KHVH� DFWLYLWLHV� ZRXOG� HQDEOH� GHYHORSLQJFRXQWULHV�WR�LPSOHPHQW�WKH�SURYLVLRQV�RI�&RQYHQWLRQ�DQG�WR�FRYHU�WKHLU�FRVWV�RI�DGDSWDWLRQ�WR�FOLPDWH�FKDQJH�
3RODQG� LV� QRW� DQ� $QQH[� ,,� FRXQWU\�� DQG� VR�� LW� LV� QRW� EH� REOLJHG� GLUHFWO\� WR� SURYLGH� DQ\� ILQDQFLDO� RUWHFKQRORJLFDO�DVVLVWDQFH�WR�GHYHORSLQJ�FRXQWULHV��KRZHYHU�LW�SDUWLFLSDWHV�WR�PDQ\�LQWHUQDWLRQDO�SURMHFWV�ZKLFKDUH�FR�ILQDQFHG�E\�WKH�3ROLVK�*RYHUQPHQW�

-RLQW�,PSOHPHQWDWLRQ�3URMHFWV��$,-�-,�
3RODQG� DFWLYHO\� MRLQHG� WKH� LPSOHPHQWDWLRQ� RI� WKH� -RLQW� ,PSOHPHQWDWLRQ� �-,�� PHFKDQLVP� ZLWK� WKH� DLP� WRXQGHUWDNH� LQ� FROODERUDWLRQ�ZLWK� WKH�RWKHU�$QQH[� ,�&RXQWULHV� WKH� DFWLYLWLHV� LQ� WKH� WHUULWRU\�RI�3RODQG�� WKRVHKDYH� UHVXOWHG� LQ� JUHHQKRXVH� JDV� UHGXFWLRQ�� 7KH� ZLOOLQJQHVV� WR� LPSOHPHQW� MRLQWO\� WKH� REMHFWLYHV� RI� WKH&RQYHQWLRQ�ZDV�H[SUHVVHG�E\�WKH�*RYHUQPHQWV�RI�)LQODQG��7KH�1HWKHUODQGV�DQG�&DQDGD��L�H��PHPRUDQGXPVRI�XQGHUVWDQGLQJ�ZHUH�VLJQHG��DQG�E\�WKH�1RUZHJLDQ�*RYHUQPHQW����-RLQW�,PSOHPHQWDWLRQ�SURMHFWV�ZHUH�VHWXS��DV�ZHOO�DV�ZHUH���RWKHU�SURMHFWV�LQ�WKH�IUDPHZRUN�RI�WKH�SLORW�SKDVH�RI�WKH�$FWLYLWLHV�,PSOHPHQWHG�-RLQWO\�$,-��
7KH�JURXS�RI�DFWLYLWLHV�LPSOHPHQWHG�LQ�WKH� IUDPHZRUN�RI� WKH�SLORW�SKDVH� LQFOXGH� WKH� IROORZLQJ� WZR�3ROLVK�'XWFK�SURMHFWV�
-� PRGHUQLVDWLRQ�RI�KHDWLQJ�V\VWHP�LQ�%\F]\QD���SURMHFW�FRQFOXGHG�LQ������
-� HQHUJ\� HIILFLHQF\� LPSURYHPHQW� ZLWK� WKH� XVH� RI� FRPELQHG� JHQHUDWLRQ� RI� SRZHU� DQG� KHDW� DQG� IXHOFRQYHUVLRQ�IURP�FRDO�LQWR�JDV�LQ�6]DPRWXá\���SURMHFW�FRQFOXGHG�LQ������0RUHRYHU��WKH�3ROLVK�1RUZHJLDQ�SURMHFW�ZDV�VHW�XS�FRQVLVWLQJ�RI�WZR�FRPSRQHQWV�
-� IXHO�FRQYHUVLRQ�IURP�FRDO�LQWR�JDV�����LQYHVWPHQWV�LQ�VPDOO��DQG�PHGLXP�VL]H�ERLOHU�SODQWV��
-� HQHUJ\� HIILFLHQF\� LPSURYHPHQW� LQ� QHZ� UHVLGHQWLDO� EXLOGLQJV� ���� LQYHVWPHQW� LQ� WKH� ILHOG� RI� KHDWLQJUHVLGHQWLDO�EXLOGLQJV�DQG�DVVHPEOLQJ�HQHUJ\�VDYLQJ�HTXLSPHQW�WKHUH��7KLV� SURMHFW� LQFOXGHV� LQYHVWPHQWV� WKURXJKRXW� 3RODQG�� ZKLFK� DUH� LQ� YDULRXV� LPSOHPHQWDWLRQ� SKDVHV�� 7KHSURMHFW�LV�SODQQHG�WR�FRQFOXGH�LQ�'HFHPEHU������
3ODQHG�WKH�WRWDO�DQQXDO�&2��UHGXFWLRQ�DFKLHYHG�IURP�WKUHH�$,-�SURMHFWV�LV�HVWLPDWHG�DW���������WRQQHV�
%HJXQ� LQ� ����� WKH� FR�RSHUDWLRQ� LQ� WKH� ILHOG� RI� -RLQW� ,PSOHPHQWDWLRQ� UHVXOWHG� LQ� WKH� IROORZLQJ� SURMHFWVLPSOHPHQWHG�MRLQWO\�ZLWK�7KH�1HWKHUODQGV��)LQODQG�DQG�&DQDGD�
-� XWLOLVDWLRQ�RI� ELRPDVV� IURP�XUEDQ� JUHHQHU\� IRU� KHDWLQJ�SXUSRVH� LQ� -HOHQLD�*yUD� �� 3ROLVK�'XWFK� SURMHFW�FRQFOXGHG�LQ�2FWREHU������
-� FRQVWUXFWLRQ�RI�K\GURSRZHU�SODQW�RQ� WKH�%yEU�5LYHU� LQ� WKH� ORFDOLW\�RI�/HV]QR�*yUQH� ��3ROLVK�&DQDGLDQSURMHFW�ZKLFK�FRQFOXVLRQ�WLPH�OLPLW�LV�SODQQHG�LQ�6HSWHPEHU������
-� FRQYHUVLRQ�RI�FRDO�ILUHG�SHDN�KRXU�ERLOHU�SODQW�LQ�(OEO J�LQWR�JDV�ILUHG�FRPELQHG�KHDWLQJ�DQG�SRZHU�SODQW��3ROLVK�)LQQLVK��SURMHFW�ZKLFK�FRQFOXVLRQ�WLPH�OLPLW�LV�SODQQHG�LQ������
-� FRQVWUXFWLRQ�RI�VPDOO�K\GURSRZHU�SODQWV�RQ�WKH�2GUD�5LYHU�RQ�LWV�XSSHU�VHFWLRQ���3ROLVK�&DQDGLDQ�SURMHFWZKLFK�FRQFOXVLRQ�WLPH�OLPLW�LV�SODQQHG�LQ������
-� FRQVWUXFWLRQ�RI�ZLQG�SRZHU�SODQW�LQ�WKH�ORFDOLW\�RI�6NURERWRZR���3ROLVK�'XWFK�SURMHFW�ZKLFK�FRQFOXVLRQLV�SODQQHG�LQ�'HFHPEHU������
7KH�WRWDO�DQQXDO�&2��UHGXFWLRQ�WR�EH�DFKLHYHG�IURP�-,�SURMHFWV�LV�HVWLPDWHG�DW���������WRQQHV�
7KH� 3ROLVK� SURFHGXUH� IRU� GHYHORSPHQW� DQG� DSSURYDO� RI� ERWK� $,-� DQG� -,� SURMHFWV� HQYLVDJHV� WKH� IROORZLQJSKDVHV�RI�FRQGXFW�
�� VLJQLQJ� WKH� PHPRUDQGXP� RI� XQGHUVWDQGLQJ� ZLWK� WKH� FRXQWU\� FRQFHUQHG� DERXW� LPSOHPHQWDWLRQ� RI� MRLQWSURMHFWV�OHDGLQJ�WR�JUHHQKRXVH�JDV�HPLVVLRQ�UHGXFWLRQ�
�� MRLQW�SUHSDUDWLRQ�RI�WKH�SURMHFW�SURSRVDO�ZKLFK�FRQIRUPV�WR�WKH�SURMHFW�FULWHULD�RI�SDUWLFLSDWLQJ�SDUWLHV�
�� DSSURYDO�RI�WKH�SURMHFW�SURSRVDO��DV�DFFRPSDQLHG�E\�UHOHYDQW�RSLQLRQ��E\�WKH�3ROLVK�VLGH�UHSUHVHQWHG�E\0LQLVWHU�RI�WKH�(QYLURQPHQW�
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�� GHWDLOLQJ�WKH�UHVSRQVLELOLW\�VFRSH�RI�WKH�SDUWLHV�ZKR�LPSOHPHQW�WKH�SURMHFW�
2Q�WKH�3ROLVK�VLGH��LW�LV�WKH�'HSDUWPHQW�RI�)RUHLJQ�$IIDLUV�LQ�WKH�1DWLRQDO�)XQG�IRU�(QYLURQPHQWDO�3URWHFWLRQDQG� :DWHU� 0DQDJHPHQW�� ZKLFK� LV� UHVSRQVLEOH� IRU� SUHSDUDWLRQ� RI� WKH� SURMHFW� SURSRVDOV� IRU� -RLQW,PSOHPHQWDWLRQ�
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�����7KH�QDWLRQDO�DFWLYLWLHV
�������5HVHDUFK
7KH\�DUH�WKH�EXGJHW� IXQGV��ZKLFK�DUH�WKH�PDMRU�VRXUFH�IRU�ILQDQFLQJ�VFLHQWLILF�VWXGLHV�LQ�3RODQG��DQG�WKRVHKDYH� EHHQ� VLQFH� ����� PDQDJHG� E\� WKH� 6WDWH� &RPPLWWHH� IRU� 6FLHQWLILF� 6WXGLHV�� )LQDQFLQJ� WKH� VWXGLHV� LVPDQDJHG�PDLQO\�E\�PHDQV�RI�
�� FR�ILQDQFLQJ� VWDWXWRU\� DFWLYLWLHV� PDQDJHG� E\� VFLHQWLILF�� UHVHDUFK� DQG� GHYHORSPHQW� HQWLWLHV� DQGXQLYHUVLWLHV�
�� LQYHVWPHQWV�IRU�WKH�SXUSRVH�RI�VFLHQWLILF�VWXGLHV�
�� UHVHDUFK�SURMHFWV�
�� WDUJHW�SURMHFWV��LQFOXGLQJ�WKRVH�LPSOHPHQWHG�XSRQ�FRQWUDFWV�
6WXGLHV�DLPHG�DW�REVHUYLQJ�WKH�FOLPDWH�FKDQJH�DQG�YDULDELOLW\��DQG�FOLPDWH�SURFHVVHV�DUH�FDUULHG�RXW� LQQXPHURXV�VFLHQWLILF�LQVWLWXWHV��LQFOXGLQJ�ILUVW�RI�DOO�WKH�3ROLVK�$FDGHP\�RI�6FLHQFHV��XQLYHUVLWLHV��DJULFXOWXUDODFDGHPLHV�� WHFKQLFDO� FROOHJHV�� DQG� UHVHDUFK� DQG� GHYHORSPHQW� LQVWLWXWHV� VXERUGLQDWH� WR� 0LQLVWU\� RI(QYLURQPHQW��ZKLOH�WKH�PDMRU�IXQFWLRQ�LQ�WKLV�UHJDUG�LV�IXOILOOHG�E\�WKH�,QVWLWXWH�RI�0HWHRURORJ\�DQG�:DWHU0DQDJHPHQW��,0*:���7KH�PRVW�LPSRUWDQW�VFLHQWLILF�DQG�DSSOLFDWLRQ�DFKLHYHPHQWV�RI�,0*:�LQ� WKH�UHFHQW\HDUV�LQ�WKH�ILHOG�RI�FOLPDWH�FKDQJH�LQFOXGH�
�� $VVHVVPHQW�RI�PXOWL�\HDU�YDULDELOLW\�RI�FOLPDWH�HOHPHQWV�LQ�3RODQG�DQG�LWV�DQWLFLSDWHG�WUHQGV�
�� 'HWHUPLQDWLRQ� RI� FKDUDFWHULVWLFV� RI�PXOWL�\HDU� YDULDELOLW\� DQG� WUHQGV� RI� H[WUHPH� WKHUPDO� SKHQRPHQD� LQ3RODQG�
�� 'HYHORSPHQW�RI�GHWDLOHG�FKDUDFWHULVWLFV�RI�FOLPDWH�YDULDELOLW\�LQ�UHJLRQDO�VFDOH�IRU�WKH�6XGHW\�0RXQWDLQV�:HVWHUQ�&DUSDWKLDQV�DQG�WKH�%DOWLF�6HD�
�� 'HWHUPLQDWLRQ�RI�WUHQGV�IRU�FKDQJH�LQ�SUHFLSLWDWLRQ�IRU����PHWHRURORJLFDO�VWDWLRQV�EDVHG�RQ�PHDVXUHPHQWVHULHV�VLQFH������
�� 'HWHUPLQDWLRQ�RI�WKH�PDLQ�IHDWXUHV�RI�VSDWLDO�DQG�WLPH�YDULDELOLW\�RI�VHD�OHYHO�DORQJ�WKH�3ROLVK�FRDVW�RI�WKH%DOWLF�6HD�
�� 'HYHORSPHQW��RQ�WKH�EDVLV�RI�WKH�UHVXOWV�RI�WZR�JOREDO�FOLPDWH�PRGHOV��RI�VFHQDULRV�IRU�VHD�OHYHO�FKDQJH�LQWKH�FLUFXPVWDQFHV�RI�PXOWLSOH�FDUERQ�GLR[LGH�FRQFHQWUDWLRQ�
�� 'HWHUPLQDWLRQ�RI�YDULDELOLW\�FKDUDFWHULVWLFV�DQG�WUHQGV�IRU�H[WUHPH�SUHFLSLWDWLRQ�SKHQRPHQD�LQ�3RODQG�
�� 'HYHORSPHQW�RI�WKH�FKDUDFWHULVWLFV�RI�WUHQGV�LQ�H[WUHPH�VQRZIDOO�LQ�3RODQG�ZLWK�UHJDUG�WR�WKH�PXOWL�\HDUYDULDELOLW\�DQG�WKH�SUREDELOLW\�RI�WKHLU�RFFXUUHQFH�
�� 7KHUPDO�DQG�KXPLGLW\�DVVHVVPHQW�RI�VHDVRQV�RI�WKH�\HDU�DV�WKH�FOLPDWH�FKDQJH�LQGLFDWRU�LQ�WKH�UHJLRQDOVFDOH�LQ�3RODQG�
0RUHRYHU�� WKH� 6WDWH� &RPPLWWHH� IRU� 6FLHQWLILF� 6WXGLHV� PDQDJHV� IRU� FR�ILQDQFLQJ� WKH� SURMHFWV� EHLQJ� XQGHULPSOHPHQWDWLRQ�LQ�YDULRXV�VFLHQWLILF�FHQWUHV��([DPSOHV�RI�UHFHQWO\�LPSOHPHQWHG�LQGLYLGXDO�JUDQWV�UHODWLQJ�WRWKH�LVVXHV�RI�FOLPDWH�FKDQJH�DUH�IROORZLQJ�
�� 6HFXODU� FOLPDWH� FKDQJH� LQ� WKH� 6RXWKHUQ� 3RODQG� RQ� WKH� EDVLV� RI� WKH� &UDFRZ�PHWHRURORJLFDO� VHULHV� ZLWKVSHFLDO�UHJDUG�WR�WKH�WXUQ�RI�WKH�PLQRU�JODFLDO�SHULRG��L�H��WKH�YHUJH�RI���WK�DQG���WK�&HQWXULHV��
�� 6HDVRQV�RI�WKH�\HDU�LQ�3RODQG��VHDVRQDO�HQYLURQPHQWDO�FKDQJHV�DQG�PXOWL�\HDU�FOLPDWLF�WUHQGV�
�� 6KRUW� GXUDWLRQ� FOLPDWH� FKDQJH� GXULQJ� WKH� (PV� JODFLDO� SHULRG� RQ� WKH� EDVLV� RI� VWXGLHV� RQ� PDJQHWLFYXOQHUDELOLW\�RI�VHGLPHQWV�
�� $VVHVVPHQW�RI�WKH�HIIHFWV�IURP�WKH�IXWXUH�FOLPDWH�FKDQJH�RQ�WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ�LQ�3RODQG�
�� $SSOLFDWLRQ�RI�WUHH�LQFUHPHQW�DQDO\VLV�IRU�GHWHUPLQDWLRQ�RI�FOLPDWH�FKDQJH�LQ�WKH�6]F]HFLQ�/RZODQG�
6WXGLHV� LQ� WKH� ILHOG� RI� FOLPDWH� FKDQJH� VFHQDULRV� IRU� 3RODQG�� WKRVH� UHODWH� WR� LQFUHDVLQJ� JUHHQKRXVH� JDVFRQFHQWUDWLRQ� LQ� WKH� DWPRVSKHUH�� DUH� FDUULHG� RXW� LQ� WKH� ,QVWLWXWH� RI�*HRSK\VLFV� RI� WKH� 3ROLVK� $FDGHP\� RI6FLHQFHV�� 7KHVH� VFHQDULRV� DUH� GHYHORSHG� RQ� WKH� EDVLV� RI� WKH� UHVXOWV� RI� VLPXODWLRQ� SHUIRUPHG� ZLWK� XVH� RIDWPRVSKHUH� DQG� RFHDQ� *HQHUDO� &LUFXODWLRQ� 0RGHOV� DFFHVVLEOH� E\� WKH� 'DWD� 'LVWULEXWLRQ� &HQWUH� WKDW� ZDVHVWDEOLVKHG� E\� WKH� ,QWHUJRYHUQPHQWDO� 3DQHO� RQ� &OLPDWH� &KDQJH�� 6HWWLQJ� XS� D� ZHEVLWH� LV� SODQQHG� IRU� WKHVFHQDULRV�RI�SRWHQWLDO�FOLPDWH�FKDQJH�IRU�3RODQG��WKRVH�FRXOG�EH�XVHG��LQWHU�DOLD��E\�WKH�VFLHQWLVWV��ZKR�GHDOZLWK�WKH�FOLPDWH�FKDQJH�LPSDFWV�RQ�YDULRXV�HQYLURQPHQWDO�HOHPHQWV�DQG�SURFHVVHV�LQ�3RODQG�
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6WXGLHV� RQ� FOLPDWH� FKDQJH� LPSDFWV� DQG� DGDSWDWLRQ� WR� WKLV� FKDQJH� DUH� FDUULHG� RXW� LQ� YDULRXV� VFLHQWLILFFHQWUHV��7KH� IROORZLQJ�SURMHFWV� DUH� WKH� H[DPSOHV�RI� JUDQWV� ILQDQFHG� E\� WKH� 6WDWH�&RPPLWWHH� IRU� 6FLHQWLILF6WXGLHV�
�� ,QWUD�VSHFLHV�YDULDELOLW\�RI�6FRWFK�SLQH�DQG�1RUZD\�VSUXFH� UHDFWLRQ� WR� WKH� LPSDFW� IURP�FOLPDWLF� IDFWRUVDQG�DWPRVSKHULF�FRQFHQWUDWLRQ�RI�FDUERQ�GLR[LGH�
�� 6WXG\�RQ�ELUG�FKHUU\�DQG�JUDLQ�DSKLG����PDMRU�FHUHDO�SHVW���LQ�WKH�SUHVHQFH�RI�DFFHOHUDWHG�FOLPDWH�FKDQJH�
�� $GDSWDWLRQ� RI� PDWKHPDWLFDO� PRGHO� IRU� GHVFULSWLRQ� RI� ZDWHU� FLUFXODWLRQ� ZLWKLQ� WKH� ULYHU�EDVLQ� ZLWK� WKHYLHZ�WR�DVVHVV�WKH�FOLPDWH�FKDQJH�LPSDFWV�
�� 7KH�H[DPSOH�RI�FRDVWDO�ZDWHUV�LQ�WKH�*XOI�RI�*GD VN�DV�WKH�EDVLV�IRU�WKH�ELRGLYHUVLW\�GHYHORSPHQW�PRGHOIRU�WKH�%DOWLF�SODQNWRQ�LQ�FLUFXPVWDQFHV�RI�DQWLFLSDWHG�JOREDO�FOLPDWH�FKDQJH�
7KH�EDVLF� UHVHDUFK�GLUHFWLRQV�FRQFHUQLQJ� WKH�FOLPDWH� LPSDFW�RQ�HFRQRPLF� VHFWRUV� DQG� HFR�V\VWHPV� DQG� WKHDGDSWDWLRQ�DFWLYLWLHV�LQFOXGH�ILUVW�RI�DOO�FRDVW��ZDWHU�UHVRXUFHV�DQG�DJULFXOWXUH��7KHLU�UHVXOWV�ZHUH�SUHVHQWHG�LQ&KDSWHU���

�������5HJXODU�REVHUYDWLRQV
Ä����7KH�ILUVW�LQ�WKH�WHUULWRU\�RI�3RODQG�UHJXODU�LQVWUXPHQWDO�PHWHRURORJLFDO�PHDVXUHPHQWV�ZHUH�FRPPHQFHG�LQ�����LQ�WKH�5R\DO�&DVWOH�RI�:DUVDZ��KRZHYHU�\HW�LQ�-XO\�������DW�WKH�SUHVHQFH�RI�.LQJ�9ODGLVODXV��WK�9DVDKLPVHOI��IRXU�\HDUV�DIWHU�EDURPHWHU�ZDV�FRQVWUXFWHG��WKH�ILUVW�PHDVXUHPHQWV�RI�DWPRVSKHULF�SUHVVXUH�KDG�EHHQFDUULHG� RXW´�� ,Q� VWXGLHV� RQ� FOLPDWH� YDULDELOLW\� LQ� 3RODQG�� WKH� XVH� RI� ����\HDU� PHDVXUHPHQW� VHULHV� RI� DLUWHPSHUDWXUH�SUHYDLOV��DQG�WR�OHVV�H[WHQW�KDYH�EHHQ�XVHG�WKRVH�RI�DWPRVSKHULF�SUHFLSLWDWLRQ��DLU�SUHVVXUH�DQGZLQG�� 8QLIRUP� FKDUDFWHU� KDYH� PXOWL�\HDU� DLU� WHPSHUDWXUH� VHULHV� IRU� �� PHWHRURORJLFDO� VWDWLRQV� LQ� 3RODQG�QDPHO\� &UDFRZ� �� $VWURQRPLFDO� 2EVHUYDWRU\� �� VLQFH� ������ 3XáDZ\� �� ,QVWLWXWH� RI� 6RLO� 6FLHQFH� DQG� 3ODQW&XOWLYDWLRQ� �� VLQFH� ������ *GD VN�:U]HV]F]� VLQFH� ������ +HO� VLQFH� ������0RXQW� QLH ND� VLQFH� ������ DQG:DUVDZ���$VWURQRPLFDO�2EVHUYDWRU\���VLQFH������
:KHQ�FRQVLGHULQJ�FOLPDWH�REVHUYLQJ� V\VWHP�� LW� LV� QRWHZRUWK\�� WKDW� WKH� ,QVWLWXWH�RI�0HWHRURORJ\� DQG�:DWHU0DQDJHPHQW� ZDV� HVWDEOLVKHG� MXVW� WR� WKLV� HQG�� ZKLFK� UHSUHVHQWV� 3RODQG� DV� WKH� PHPEHU� WR� WKH� :RUOG0HWHRURORJLFDO� 2UJDQLVDWLRQ�� 7KH� ,0*:�� Ä���� DV� WKH� RQO\� HQWLW\� LQ� 3RODQG�� LPSOHPHQWV� WKH� WDVNV� RIPHWHRURORJLFDO� DQG� K\GURORJLFDO� VHUYLFHV�� WKRVH� FRQVLVW� LQ� FRQWLQXRXV� PRQLWRULQJ� RI� DWPRVSKHULF� DQGK\GURVSKHUH� FRQGLWLRQV�� WKDW� LV� FDUULHG� RXW� ZLWKLQ� D� QHWZRUN� RI� YDULRXV� OHYHO� VWDWLRQV�� DV� ZHOO� DV� WKHK\GURORJLFDO�DQG�PHWHRURORJLFDO�SURWHFWLRQ�RI�WKH�QDWLRQDO�HFRQRP\��WKLV�SURWHFWLRQ�LV�PDQDJHG�E\�PHDQV�RIGLVVHPLQDWLRQ�RI�FRPPXQLTXpV�DQG�GUDZLQJ�XS�WKH�IRUHFDVWV�ZKLFK�DUH�DGGUHVVHG�WR�WKH�6WDWH�DXWKRULWLHV�RQYDULRXV�OHYHOV��DQG�WR�VSHFLDOLVHG�XVHUV�VXFK�OLNH�� LQWHU�DOLD�� ODQG��PDULQH�DQG�DLU� WUDQVSRUW��DQG�DJULFXOWXUDODQG� SRZHU� VHFWRUV�� ,0*:�PDQDJHV� DOVR� DQ� HDUO\� ZDUQLQJ� V\VWHP� DOHUWLQJ� DJDLQVW� HOHPHQWDO� LPSDFW� IURPQDWXUH� IRUFHV�� VXFK� OLNH� IORRG�� KXUULFDQHV�� VWRUPV�� KDLOVWRUPV�� FDWDVWURSKLF� SUHFLSLWDWLRQ� DQG� ZDWHU� DQGDWPRVSKHULF�SROOXWLRQ����´�
8QIRUWXQDWHO\��JLYHQ�WKH�DOORFDWLRQ�RI�XQVDWLVIDFWRU\�ILQDQFLDO�UHVRXUFHV�LQ�UHFHQW���\HDUV�IRU�WKH�PDLQWHQDQFHRI� WKH� EDVLF� PHWHRURORJLFDO� QHWZRUN�� LQ� ��� RI� WRWDO� ��� PHWHRURORJLFDO� VWDWLRQV� PDQDJLQJ� ���\HDUO\PHDVXUHPHQW�VHTXHQFHV�WKH�XQLIRUP�REVHUYLQJ�VHULHV�KDYH�EHHQ�LQWHUUXSWHG��'XH�WR�WKH�VDPH�UHDVRQ��DOVR�WKHDFWLYLW\�RI�WKH�3ROLVK�PHWHRURORJLFDO�VHUYLFHV�KDV�EHHQ�FRQILQHG�ZKLFK�KDYH�EHHQ�PDQDJHG�E\�WKH�,0*:�LQWKH�ILHOG�RI�WKH�LQWHUQDWLRQDO�IUHH�H[FKDQJH�RI�GDWD�DQG�LQIRUPDWLRQ�
0HWHRURORJLFDO�DQG�DWPRVSKHULF�REVHUYLQJ�V\VWHPV
,QIRUPDWLRQ�LV�SUHVHQWHG�EHORZ�RQ�FOLPDWH�REVHUYLQJ�V\VWHPV�LQ�3RODQG��WKDW�ZDV�VWUXFWXUHG�LQ�DFFRUGDQFH�WRWKH�JXLGHOLQHV�DV�LQFOXGHG�LQ�GRFXPHQW�)&&&�&3������/���$GG���
7KH�IROORZLQJ�VLWHV�LQ�3RODQG�DUH�LQFOXGHG�LQWR�WKH�JOREDO�V\VWHP�RI�PHWHRURORJLFDO�DQG�FOLPDWLF�REVHUYLQJQHWZRUNV�� ��� *61� JURXQG� V\QRSWLF� VWDWLRQV� DQG� �� *8$1� DHURORJLFDO� VWDWLRQV� DFWLYH� ZLWKLQ� WKH� QHWZRUNPDQDJHG�E\�WKH�,QVWLWXWH�RI�0HWHRURORJ\�DQG�:DWHU�0DQDJHPHQW��DQG�����PHWHRURORJLFDO�DQG�SUHFLSLWDWLRQSRVWV�RI�ZKLFK�����DUH�RZQHG�E\�,0*:�DQG�RQH�E\�WKH�1LFRODXV�&RSHUQLFXV�8QLYHUVLW\��80.���LQ�7RUX �DQG���E\�WKH�$GDP�0LFNLHZLF]�8QLYHUVLW\��8$0���LQ�3R]QD ��VHH�7DEOH������



��

7DEOH������&RPELQHG�LQIRUPDWLRQ�RQ�DWPRVSKHULF�REVHUYLQJ�V\VWHP�LQ�3RODQG
*61 *8$1 *$: 2WKHU

+RZ�PDQ\�VWDWLRQV�LV�WKH�3DUW\�UHVSRQVLEOH�IRU" �� � � ���
+RZ�PDQ\�RI�WKHP�DUH�FXUUHQWO\�RSHUDWHG" �� � � ���
+RZ�PDQ\�VWDWLRQV�SDUWLFLSDWH�WR�LQWHUQDWLRQDO�GDWD�LQWHUFKDQJH" �� � � ���
+RZ�PDQ\�VWDWLRQV�DUH�WR�EH�RSHUDWHG�LQ�����"    
'RHV�WKH�FRXQWU\�RSHUDWH�DQ\�LQWHUQDWLRQDO�DUFKLYH�FHQWUH" 12 12 12 12
'RHV�WKH�FRXQWU\�RSHUDWH�DQ\�FHQWUH�IRU�DUFKLYH�FRQWURO�TXDOLW\" 12 12 12 12
6RXUFH��3DZáRZVND������/HJHQG���PHWHRURORJLFDO�DQG�SUHFLSLWDWLRQ�SRVWV���GHSHQGLQJ�RQ�IXQGV�DYDLODEOH)RU�V\PEROV���VHH�WKH�/LVW�RI�$EEUHYLDWLRQV
7KH� ,0*:�RZQHG���� V\QRSWLF� DQG� �� DHURORJLFDO� VWDWLRQV�� DQG� ����PHWHRURORJLFDO� DQG� SUHFLSLWDWLRQ� SRVWVSDUWLFLSDWH� WR� WKH� LQWHUQDWLRQDO�GDWD�H[FKDQJH��ZKHUHDV�80.�DQG�8$0�EDVH� VWDWLRQV�GR�QRW� SDUWLFLSDWH� WRVXFK�DQ�H[FKDQJH�
7KH� SODQV� FRQFHUQLQJ� WKH� DFWLYLW\� VFRSH� RI� WKH� ,0*:� QHWZRUN� IRU� ����� DUH� GHSHQGHQW� XSRQ� ILQDQFLDOUHVRXUFHV��ZKLFK�WKH�,QVWLWXWH�ZLOO�DFTXLUH� IRU�PDLQWHQDQFH�RI� WKH�REVHUYLQJ�QHWZRUN�� ,W� LV�HQYLVDJHG� WKDW��EDVH�VWDWLRQV�ZLOO�EH�RSHUDWHG�LQ������
2FHDQLF�REVHUYLQJ�V\VWHPV
7KH� ,QVWLWXWH� RI� 0HWHRURORJ\� DQG� :DWHU� 0DQDJHPHQW�� ,QVWLWXWH� RI� 2FHDQRORJ\� �,2� 3$1�� DQG� ,QVWLWXWH+\GURHQJLQHHULQJ��,%:�3$1���ERWK�LQVWLWXWHV�DUH�PHPEHUV�RI�WKH�3ROLVK�$FDGHP\�RI�6FLHQFHV��SDUWLFLSDWH�WRRFHDQRJUDSKLF�REVHUYLQJ�V\VWHP��VHH�7DEOH������
7KH� ,0*:�RFHDQRJUDSKLF�QHWZRUN� VHFXUHV� WKH�*&26�QHHGV� LQ� WHUPV� RI� WKH� IROORZLQJ� REVHUYDWLRQ� W\SHV�ZDWHU� WHPSHUDWXUH�� VDOLQLW\�� VHD� OHYHO� RQ� WKH� VWDWLRQV� DORQJ� WKH� 3ROLVK� FRDVWDO� OLQH�� ZDWHU� WHPSHUDWXUH� DQGVDOLQLW\�SURILOHV�WDNHQ�VLQFH�WKH�ILIWLHV�GXULQJ�UHJXODU�WULSV�WKURXJKRXW�WKH�6RXWKHUQ�%DOWLF�6HD��$OO�WKH�GDWD�LVVXEMHFW�WR�YHULILFDWLRQ�DQG�LW�LV�VWRUHG�LQ�WKH�QDWLRQDO�DQG�LQWHUQDWLRQDO�GDWDEDVHV�
,2�3$1�PDQDJHV�SURFHVV�RULHQWHG� VWXGLHV�RQ� WKH�%DOWLF�6HD�DQG�RQ� WKH�(XURSHDQ�$UFWLF�6HDV� �1RUZHJLDQ6HD��*UHHQODQG� 6HD� DQG� %DUHQWV� 6HD��� ,Q� UHODWLRQ� WR� *&26�� LWV� QHHGV� DUH� EHLQJ� VHFXUHG� SULPDULO\� E\� WKH3ROLVK�UHVHDUFK�VWXGLHV�FDUULHG�RXW�LQ�WKH�$UFWLF��WKRVH�DUH�JXLGHG�E\�WKH�H[SORUDWLRQ�RI�YDULDELOLW\�RI�ZDWHU�KHDW�DQG�VDOW�H[FKDQJH�EHWZHHQ�WKH�$UFWLF�2FHDQ�DQG�WKH�1RUWKHUQ�$WODQWLF��DV�ZHOO�DV�KHDW�H[FKDQJH�ZLWKWKH�DWPRVSKHUH��$OVR��VRODU�UDGLDWLRQ�SDUDPHWHUV�DUH�PHDVXUHG�WKHUH��GLUHFW�GLIIXVHG��UHIOHFWHG��DEVRUEHG��HWF��ZLWK�WKH�DLP�WR�GHWHUPLQH�HQHUJ\�EDODQFH��2Q�WKH�%DOWLF�6HD��WKH�UHVHDUFK�LV�FDUULHG�RXW�DOVR�RQ�WKH�PDWWHU�DQGHQHUJ\� WUDQVIHU� LQVLGH� WKLV� VHD� �EHWZHHQ� LWV� SDUWLFXODU� EDVLQV��� RQ� WKH� LQWHUFKDQJH� SURFHVVHV� WKURXJK� WKHERXQGDU\�EHWZHHQ�WKH�DWPRVSKHUH�DQG�VHD��RQ�HQHUJ\�WUDQVIHU�IURP�WKH�VHD�VXUIDFH�LQ�GHSWK�GLUHFWLRQ��DV�ZHOODV�WKH�PHDVXUHPHQWV�RI�DQG�PRGHOOLQJ�WKH�VRODU�HQHUJ\�EDODQFH�
6LQFH�������LQ�+\GUR�(QJLQHHULQJ�,QVWLWXWH�RI�WKH�3ROLVK�$FDGHP\�RI�6FLHQFHV��WKH�XQGXODWLRQ�PHDVXUHPHQWVRQ�WKH�%DOWLF�6HD�KDYH�EHHQ�FDUULHG�RXW��DV�ZHOO�DV�WKH�VWXG\�RQ�WKH�HIIHFWV�IRUP�PDULQH�XQGXODWLRQ�RQ�HQHUJ\DQG�KHDW�H[FKDQJH�WKURXJK�WKH�VHD�VXUIDFH�



��

7DEOH������&RPELQHG�LQIRUPDWLRQ�RQ�RFHDQRJUDSKLF�REVHUYLQJ�V\VWHP�LQ�3RODQG
926 6223 7,'(*$8*(6 6)&'5,)7(56 68%�6)&)/2$76 0225('%82<6 $6$3

+RZ�PDQ\�SODWIRUPV�LV�WKH3DUW\�UHVSRQVLEOH�IRU" ��� � �� �
+RZ�PDQ\�RI�WKHPSDUWLFLSDWH�WR�LQWHUQDWLRQDOGDWD�LQWHUFKDQJH"

��� � �� �

+RZ�PDQ\�VWDWLRQV�DUH�WR�EHRSHUDWHG�LQ�����" ��� � �
'RHV�WKH�FRXQWU\�RSHUDWHDQ\�LQWHUQDWLRQDO�DUFKLYHFHQWUH"

12 12

'RHV�WKH�FRXQWU\�RSHUDWHDQ\�FHQWUH�IRUDUFKLYH�FRQWURO�TXDOLW\"
12 12

6RXUFH��3DZáRZVND������)RU�V\PEROV���VHH�WKH�/LVW�RI�$EEUHYLDWLRQV
$V�LW�UHVXOWV�IURP�7DEOH�����ZKLFK�SHUWDLQV�WR�RFHDQRJUDSKLF�REVHUYLQJ�QHWZRUN��LQ�3RODQG��WKHUH�DUH�����W\SH926� SODWIRUPV� �L�H�� VKLSV� IRU� YROXQWDU\� REVHUYLQJ��� �� 6223� W\SH� �SURJUDPPH� IRU� RFFDVLRQDO� RQ�ERDUGPHDVXUHPHQWV��� LQFOXGLQJ� �� RZQHG� E\� ,0*:�� �� �� E\� ,2� 3$1�� DQG� ��� 7,'(� *$8*(6� W\SH� �VHD� OHYHOPHDVXUHPHQW�VWDWLRQV����DOO�RZQHG�E\�,0*:��DQG���0225('�%82<6�W\SH�� L�H��DXWRQRPLF�PHDVXUHPHQWEXR\V��HDFK�RQH�RZQHG�E\�,0*:��,2�3$1�DQG�,%:�3$1�
$OO� ,0*:� VWDWLRQV� DQG� �� ,2� 3$1� PHDVXUHPHQW� EXR\� SDUWLFLSDWH� WR� WKH� LQWHUQDWLRQDO� V\VWHP� RI� GDWDLQWHUFKDQJH�
,0*:�SODQV�IRU������DUH�GHSHQGHQW�XSRQ�ILQDQFLDO�UHVRXUFHV�WR�EH�JUDQWHG��ZKHUHDV�,2�3$1�LV�LQWHQGHG�WRHQODUJH�WKH�QXPEHU�DXWRQRPLF�PHDVXUHPHQW�EXR\V�XS�WR����DQG�,%:�3$1�ZLOO�UHPDLQ�ZLWK�WKH�RQH�FXUUHQWO\XQGHU�RSHUDWLRQ�

(DUWK�VXUIDFH�REVHUYLQJ�V\VWHPV
*HRPRUSKRORJLF�'LYLVLRQ�RI�WKH�8$0�SDUWLFLSDWHV�WR�WKH�(DUWK�VXUIDFH�REVHUYLQJ�V\VWHP��VHH�7DEOH������
3RODQG�LV�D�PHPEHU�RI�WKH�,QWHUQDWLRQDO�3HUPDIURVW�$VVRFLDWLRQ��,3$���DQG�LW�SDUWLFLSDWHV�WR�WKH�&LUFXPSRODU$FWLYH�/D\HU�0RQLWRULQJ��&$/0��3URJUDPPH�ZKLFK�LV�D�SDUW�RI� WKH�JOREDO�FOLPDWH�REVHUYLQJ�SURJUDPPH�&$/0�3URJUDPPH�ZDV�HVWDEOLVKHG� LQ�HDUO\�QLQHWLHV�RI� WKH� ODVW�FHQWXU\�ZLWK� WKH�DLP�WR�DVVHVV� WKH�FKDQJHVRFFXUULQJ�ZLWKLQ�DFWLYH�OD\HU�RI�WKH�PXOWL�\HDU�SHUPDIURVW��DQG�WR�SURYLGH�LQIRUPDWLRQ�WR�UHJLRQDO�DQG�JOREDOPRGHOV��0HDVXUHPHQW�UHVXOWV�FROOHFWHG�E\�UHVHDUFKHUV�RQ�&$/0�VLWHV�DUH�WKHQ�WUDQVIHUUHG�WKURXJK�HOHFWURQLFZD\�WR�WKH�&$/0�GDWD�FHQWUH�LQ�&LQFLQQDWL�8QLYHUVLW\��86$�
7DEOH������,QIRUPDWLRQ�WKH�(DUWK�VXUIDFH�REVHUYLQJ�V\VWHP�WKDW�3RODQG�SDUWLFLSDWHV�WR

*71�3 *71�* )/8;1(7
+RZ�PDQ\�VWDWLRQV�LV�WKH�3DUW\�UHVSRQVLEOH�IRU" ��� � �
+RZ�PDQ\�RI�WKHP�DUH�FXUUHQWO\�RSHUDWHG" ��� � �
+RZ�PDQ\�VWDWLRQV�SDUWLFLSDWH�WR�LQWHUQDWLRQDO�GDWD�LQWHUFKDQJH" �� � �
+RZ�PDQ\�VWDWLRQV�DUH�WR�EH�RSHUDWHG�LQ�����" �� � �
'RHV�WKH�FRXQWU\�RSHUDWH�DQ\�LQWHUQDWLRQDO�DUFKLYH�FHQWUH" 12 � �
'RHV�WKH�FRXQWU\�RSHUDWH�DQ\�FHQWUH�IRU�DUFKLYH�FRQWURO�TXDOLW\" 12 � �
6RXUFH��3DZáRZVND������)RU�V\PEROV���VHH�WKH�/LVW�RI�$EEUHYLDWLRQV



��

6DWHOOLWH�V\VWHPV�IRU�FOLPDWH�REVHUYLQJ
6LQFH������� WKH� ,QVWLWXWH�RI�0HWHRURORJ\�DQG�:DWHU�0DQDJHPHQW�KDV�DSSOLHG� VDWHOOLWH�GDWD� LQ� LWV�RSHUDWLQJV\VWHP�� &XUUHQWO\�� 3'86�0(7(26$7� DQG� +537�12$$� VDWHOOLWH� WUDQVPLVVLRQ� VWDWLRQ� LV� RSHUDWHG� LQ&UDFRZ��,Q�7DEOH������LQIRUPDWLRQ�LV�SUHVHQWHG�RQ�UHVHDUFK�VDWHOOLWH�REVHUYDWLRQV�LQ�3RODQG�
7DEOH������,QIRUPDWLRQ�RQ�VDWHOOLWH�REVHUYLQJ�V\VWHP��IRU�UHVHDUFK�DQG�RSHUDWLQJ�SXUSRVHV��LQ�3RODQG�
+DV�WKH�3DUW\�VSDFH�UHVHDUFK�SURJUDPPH�LQ�SODFH" 6HULHV�PLVVLRQV��,QSXW�LQWR(80(76$7�SURJUDPPH
,V�WKHUH�DQ\�FRPPLWPHQW�FRQFHUQLQJ�WKH�TXDOLW\�DQG�FRQWLQXLW\�RI�WKHFOLPDWH�GDWD�REWDLQHG�IURP�VDWHOOLWH�GDWD" 12
,V�WKHUH�DQ\�QDWLRQDO�SURJUDPPH�IRU�REWDLQLQJ�WKH�FOLPDWH�GDWD�IURPVDWHOOLWH�GDWD" 12
$UH�WKH�GDWD�ILOHV�GLVVHPLQDWHG�RQ�UHJXODU�EDVLV" &XUUHQWO\�VWLOO�LQVFLHQWLILF�H[SHULPHQWDO�SKDVH
,V�WKH�GDWD�DFFHVVLEOH�RQ�IUHH�RI�FKDUJH�EDVLV" ,Q�WKH�,0*:�QHWZRUN
'RHV�WKH�FRXQWU\�RSHUDWH�DQ\�LQWHUQDWLRQDO�DUFKLYH�FHQWUH" 12
'RHV�WKH�FRXQWU\�RSHUDWH�DQ\�FHQWUH�IRU�DUFKLYH�FRQWURO�TXDOLW\" 12
6RXUFH��3DZáRZVND������

7KH�6DWHOOLWH�5HVHDUFK�'LYLVLRQ��LQ�&UDFRZ��LV�UHVSRQVLEOH�IRU�VDWHOOLWH�GDWD�DQG�LWV�GLVWULEXWLRQ�WKURXJKRXW�WKH,QVWLWXWH� IRU� 0HWHRURORJ\� DQG� :DWHU� 0DQDJHPHQW�� %RWK�� VFLHQWLILF� UHVHDUFK� DQG� VHUYLFLQJ� DFWLYLWLHV� DUHFRQGXFWHG� WKHUH�� ,Q�'HFHPEHU� ������ WKH�0HPRUDQGXP� RI�8QGHUVWDQGLQJ� ZDV� VLJQHG� EHWZHHQ� 3RODQG� DQG(80(76$7�� ,W� LV�SODQQHG� WR� LQFOXGH� LQWR�UHDO� WLPH�GLVWULEXWLRQ�VXFK�SURGXFWV� OLNH��VXUIDFH� WHPSHUDWXUH�RIWKH�%DOWLF�6HD��ODQG�VXUIDFH�WHPSHUDWXUH�LQ�WKH�WHUULWRU\�RI�3RODQG��VQRZ�DQG�LFH�PRQLWRULQJ�RQ�WKH�%DOWLF�6HDLQ�ZLQWHU��DWPRVSKHULF��WURSRVSKHULF�DQG�VWUDWRVSKHULF��PRQLWRULQJ�ZLWK�DSSOLFDWLRQ�RI�7296�LQIRUPDWLRQ�LQYLVLEOH�VSHFWUXP�
*UHHQKRXVH�JDV�PRQLWRULQJ
$�UHODWLYHO\�GHQVH�PHDVXULQJ�VWDWLRQ�QHWZRUN�KDV�EHHQ�HVWDEOLVKHG�ZRUOG�ZLGH�ZLWK�WKH�DLP�WR�UHFRUG�FXUUHQWFRQFHQWUDWLRQV�RI�&2���&+��DQG�RWKHU�JUHHQKRXVH�JDVHV��7KH�REVHUYLQJ�VLWHV�DUH�ORFDWHG�PRVWO\�RQ�RFHDQLFLVODQGV��FRQWLQHQWDO�FRDVWV�DQG�RWKHU�VLWHV�ZKLFK�ORFDWLRQ�DXWKRULVHV�WKH�UHVXOWV�REWDLQHG�WR�EH�YDOLGDWHG�DQGLQWHUSUHWHG�DV� UHSUHVHQWDWLYH� LQ�JOREDO�VFDOH��7KH�EDVLF�FRQGLWLRQ�KHUH� LV� DQ� LQVLJQLILFDQW� LPSDFW� IURP� ORFDOHPLVVLRQ��RU�VLQN��RQ�WKH�FRPSRVLWLRQ�RI�VDPSOHV�XQGHU�DQDO\VLV��6XFK�VWDWLRQV�PD\�EH�FRQVLGHUHG�DV�ÄFOHDQ´�,W� LV� D� FOHDU� IDFW�� WKDW� PXFK� PRUH� GLIILFXOW� ZRXOG� EH� WR� FKRRVH� VXFK� ÄFOHDQ´� VLWH� LQ� WKH� PDLQODQG� RI� WKHFRQWLQHQW�� VLQFH� WKH� LQYHUVLRQ� OD\HU�� WKDW� RFFXUV� SHULRGLFDOO\� LQ� ORZHU� WURSRVSKHUH� KDV�PRVWO\� FRQILQHG� WKHQXPEHU�RI� UHSUHVHQWDWLYH�PHDVXUHPHQWV��0DMRULW\� RI� FRQWLQHQWDO� VWDWLRQV� LV� ORFDWHG� RQ�PRXQWDLQ� SHDNV�� ,Q:HVWHUQ�(XURSH�� ÄFOHDQ´�FRQWLQHQWDO� VWDWLRQV�DUH� ORFDWHG� LQ�$OSV��$SHQQLQHV�DQG�6FKZDU]ZDOG�� ,W� DSSHDUV�KRZHYHU��WKDW�IRU�WKH�JUHHQKRXVH�JDV�HPLVVLRQ�EH�HVWLPDWHG�DQG�PRGHOOHG�SURSHUO\�RQ�WKH�(XURSHDQ�VFDOH��WKHPHDVXUHPHQW�UHVXOWV�WDNHQ�GHHSO\�LQVLGH�WKH�FRQWLQHQW�DUH�H[WUHPHO\�XVHIXO�
7KH�0RXQW�.DVSURZ\�:LHUFK�VWDWLRQ�LQ�3RODQG�ZDV�HVWDEOLVKHG�LQ������E\�WKH�SHUVRQQHO�RI�WKH�&KDLU�RI(QYLURQPHQWDO�3K\VLFV�RI� WKH�0LQLQJ�DQG�0HWDOOXUJ\�$FDGHP\�� LQ�&UDFRZ��/RFDWLRQ�RI� WKH� VWDWLRQ�RQ� WKHSHDN�RI�0W��.DVSURZ\�:LHUFK�ZDV�GULYHQ�E\�WKH�H[SHFWDWLRQV��WKDW�WKLV�VLWH�ZLOO�VDWLVI\�WKH�UHTXLUHPHQWV�RIÄFOHDQ´�VWDWLRQ��DQG�DW�WKH�VDPH�WLPH��DQG�DV�EHLQJ�VLWXDWHG�LQ�&HQWUDO�(XURSH�LW�ZLOO�SURYLGH�LQIRUPDWLRQ�RQGLVWULEXWLRQ�RI�WKH�FRQFHQWUDWLRQ�LQ�WKH�PDLQODQG�WKH�FRQWLQHQW�
6LQFH�6HSWHPEHU� ������ WKH�PHDVXUHPHQWV� RI� FDUERQ� GLR[LGH��PHWKDQH� DQG� VXOSKXU� KH[DIOXRULGH� LQ� WKH� DLUKDYH�EHHQ�FDUULHG�RXW�RQ�0W��.DVSURZ\�:LHUFK��7KH\�LQFOXGH�PHDVXUHPHQWV�RI�PHDQ�ZHHNO\�FRQWHQW�RI�WUDFHJDVHV�LQ�WKH�DWPRVSKHUH��WKRVH�DUH�SHUIRUPHG�ZLWK�DSSOLFDWLRQ�RI�WKH�OLQHV�IRU�ILOOLQJ�LQ�DOXPLQLXP�VDFNV��7KHUHVXOWV�RI� WKHVH�PHDVXUHPHQWV�GR�QRW�SURYLGH�DQ\�EDVLV� IRU�DQ\�FRQFOXVLRQV� WR�EH�GUDZQ�RQ� WKH� VKRUW�WHUPYDULDWLRQV�RI�DWPRVSKHULF�FRPSRVLWLRQ��,Q�HDUO\�-XQH�������DXWRPDWLF�JDV�FKURPDWRJUDSK�ZDV�LQVWDOOHG�LQ�WKHEXLOGLQJ�RI�WKH�+LJK�PRXQWDLQ�0HWHRURORJLFDO�2EVHUYDWRU\��&RQWLQXRXV�PHDVXUHPHQWV�ZHUH�EHJXQ�IURP�WKDWPRPHQW�� $SDUW� IURP� FRQFHQWUDWLRQ� PHDVXUHPHQW�� DOVR� DQDO\VHV� DUH� SHUIRUPHG� RI� LVRWRSLF� FRPSRVLWLRQ� RIFDUERQ� GLR[LGH� �LQ� D� ZHHNO\� F\FOH�� DQG� PHWKDQH� �LQ� D� PRQWKO\� F\FOH��� 6LQFH� ������ VXUYH\� RI� ��&2�FRQFHQWUDWLRQ�LV�FDUULHG�RXW�



��

$PRQJ� WKH� WKUHH� JDVHV� WHVWHG�� RQO\� FDUERQ� GLR[LGH� VKRZV� YHU\� UHJXODU�� VHDVRQDO� FRQFHQWUDWLRQ� FKDQJHV�&RQWHQW�RI�WKH�WZR�RWKHU�JDVHV�GR�QRW�FKDQJH�SHULRGLFDOO\��)URP�WKH�SRLQW�RI�YLHZ�RI�VXUYH\LQJ�DWPRVSKHULFFRPSRVLWLRQ�FKDQJH�LQ�WKH�DVSHFW�RI�JURZLQJ�JUHHQKRXVH�HIIHFW��LPSRUWDQW�LV�DQ�DFFUHWLRQ�RI�FRQFHQWUDWLRQV�RIJDVHV�FKDUDFWHULVHG�E\�KLJK�JUHHQKRXVH�SRWHQWLDO�� ,W� LV�FRQYHQLHQW� WR�XVH�PXOWL�\HDU�REVHUYDWLRQ� LQ�RUGHU� WRDVVHVV� ERWK� WKH� SHULRGLFDO� FKDQJHV� DQG� WKH� LQFUHDVH� LQ� JDV� FRQWHQW� LQ� WKH� DWPRVSKHUH�� 7KH� PHDVXUHPHQWVWDNHQ�ZLWK� WKH�XVH�RI� JDV�FKURPDWRJUDSK�FRYHU���\HDU�SHULRG��ZKHUHDV� WKRVH� XVLQJ� WKH� VDFNV� FRPSULVH� WKHSHULRG�ORQJHU�WKDQ�����\HDUV�
&DUERQ� GLR[LGH� FRQFHQWUDWLRQ� UHDFKHV� LWV� KLJKHVW� YDOXHV� LQ� VSULQJ�� ZKHUHDV� WKH� PLQLPXP� IDOOV� LQ� HDUO\DXWXPQ��7KH�DPSOLWXGH�RI�VHDVRQDO�F\FOH�DPRXQWV�WR�DERXW����SSP��7KLV�F\FOH�UHODWHV�WR�ELRVSKHULF�DFWLYLW\DQG�FDUERQ�GLR[LGH�DVVLPLODWLRQ�E\� WKH�SODQWV��'HFOLQH�RI�&2��FRQFHQWUDWLRQ�EHWZHHQ�$SULO� DQG�6HSWHPEHUUHODWHV�WR�GHFUHPHQW�RI�FDUERQ�GLR[LGH�DVVLPLODWHG�E\�ELRVSKHUH��)LJXUH�������0HDQ�DQQXDO�FRQFHQWUDWLRQ�RIFDUERQ� GLR[LGH� LQ� ����� RQ� WKH�.DVSURZ\�:LHUFK� 6WDWLRQ� DPRXQWHG� WR� ���� SSP�� UDQJLQJ� EHWZHHQ� ���� LQVXPPHU�DQG�����SSP�LQ�ZLQWHU��DQG�LW�KDV�VKRZQ�D�WHQGHQF\�WR�LQFUHDVH�E\�DERXW���SSP�\HDU��7KH�LQFUHDVH�LQFRQFHQWUDWLRQ�RI�WKLV�JDV�KDV�EHHQ�SHUFHLYDEOH�DV�ODWH�DV�VLQFH�������7KH�HDUOLHU�GDWD�LQGLFDWHG�VWHDG\�PHDQOHYHO� RI� FDUERQ�GLR[LGH� FRQWHQW� LQ�&HQWUDO�(XURSHDQ� UHJLRQ�� ,W� VKRXOG� EH� KRZHYHU� HPSKDVLVHG�� WKDW� LQ� WKHSHULRG�RI������������WKH�REVHUYLQJ�FDUULHG�RXW�LQ�RWKHU�(XURSHDQ�VWDWLRQV�LQGLFDWHG�DOVR�FRQVLGHUDEOH�GHFOLQHLQ�WKH�JURZWK�UDWH�RI�&2��FRQFHQWUDWLRQ�LQ�WKH�DWPRVSKHUH�
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7LPH

)LJXUH������5HFRUG�RI�FDUERQ�GLR[LGH�FRQFHQWUDWLRQ�FKDQJH�>SSP@�RQ�0W��.DVSURZ\�:LHUFK�LQ�WKH�SHULRG�RI���������6RXUFH��$*+
0HWKDQH�FRQFHQWUDWLRQ�GRHV�QRW�FKDQJH�UHJXODUO\��9DULDWLRQ�RI�&+��FRQWHQW�LQ�WKH�DWPRVSKHUH�LQ����������LV�VKRZQ�LQ�)LJXUH������&RQVLGHUDEOH�VSUHDG�RI�&+��FRQFHQWUDWLRQ�YDOXHV�UHVXOWV�GXH�WR�WKH�GDLO\�QDWXUH�RI�WKLVJDV�FRQFHQWUDWLRQ��DQG�DOVR�IURP�YDULDEOH�ZHDWKHU�FRQGLWLRQV�� WKDW�DUUHVWV� �RU�GRHV�QRW�DUUHVW�� WKH� LQIORZ�RIORFDO�DLU�PDVV�HQULFKHG�ZLWK�PHWKDQH�



��

)LJXUH������5HFRUG�RI�&+��FRQFHQWUDWLRQ�FKDQJH�>SSP@�RQ�0W��.DVSURZ\�:LHUFK�LQ�WKH�SHULRG�RI����������6RXUFH��$*+
0HDQ� PHWKDQH� FRQFHQWUDWLRQ� RQ� 0W�� .DVSURZ\� :LHUFK� LV� E\� ��� SSE� KLJKHU�� WKDQ� WKDW� UHFRUGHG� LQ6FKZDU]ZDOG�� *HUPDQ\� �6FKDXLQVODQG� VWDWLRQ��� E\� ��� SSE� KLJKHU�� WKDQ� WKDW� QRWHG� LQ� 0DFH� +HDG� VWDWLRQ�,UHODQG��DQG�DV�PXFK�DV�E\�����SSE�KLJKHU��WKDQ�RFHDQLF�OHYHO�GHWHUPLQHG�RQ�WKH�EDVLV�RI�PHDVXUHPHQWV�WDNHQRQ� &DQDU\� ,VODQGV� �,]DQD��� 0HWKDQH� HPLVVLRQ� RQ� WKH� FRQWLQHQW� LV� KHQFH� PHDQLQJIXOO\� UHSUHVHQWHG� E\� WKHPHDVXUHPHQW� UHVXOWV� IURP� VWDWLRQV� VLWXDWHG� LQ� WKH� (XURSHDQ� PDLQODQG�� 7KH� LQFUHDVHG� FRQFHQWUDWLRQ� OHYHOQRWHG� RQ�0W�� .DVSURZ\�:LHUFK� LV� UHOLDEOH�� DQG�� LQ� SDUDOOHO� ZLWK� WKH� UHVXOWV� REWDLQHG� LQ� RWKHU� PHDVXULQJVWDWLRQV�� LW� FRXOG� EH� XVHG� IRU� FDOFXODWLRQ� RI� WKLV� JDV� HPLVVLRQ�� DV� ZHOO� DV� WR� REVHUYLQJ� LWV� HIILFLHQF\� RQFRQWLQHQWDO� VFDOH��+RZHYHU�� JLYHQ� WKH� KHWHURJHQHLW\� RI�PHWKDQH� VRXUFHV�� LW� LV� HVSHFLDOO\� LPSRUWDQW� IRU� WKHVWDWLRQ�QRW�WR�EH�ORFDWHG�LQ�WKH�YLFLQLW\�RI�PDMRU�PHWKDQH�HPLWWHUV��VLQFH�PHWKDQH�FRQFHQWUDWLRQ�PHDVXUHG�LQVXFK�FDVH�ZRXOG�EH�FRQVLGHUDEO\�KLJKHU�
0HDVXUHPHQWV�RI�VXOSKXU�KH[DIOXRULGH�RQ�0W��.DVSURZ\�:LHUFK�ZHUH�FDUULHG�RXW�LQ������RQ�WKH�EDVLV�RI�DLUVDPSOHV� FDSWXUHG� LQWR� DOXPLQLXP� VDFNV��&RQWLQXRXV�PHDVXUHPHQWV� SHUIRUPHG� VLQFH� -XO\������ZLWK�XVH�RIDXWRPDWLF� JDV� FKURPDWRJUDSK� DUH� WKH� FRQWLQXLW\� RI� WKH� SUHYLRXV� PHDVXUHPHQWV�� VLQFH� WKH\� KDYH� EHHQFDOLEUDWHG�LQ�UHODWLRQ�WR�WKH�VDPH�VWDQGDUGV��:KHQ�DQDO\VLQJ�����������GDWD��PHDQ�DQQXDO�DFFUHWLRQ�RI�6)�FRQFHQWUDWLRQ�FDQ�EH�GHWHUPLQHG� DV� REVHUYHG�RQ�0W��.DVSURZ\�:LHUFK� �)LJXUH������� ,W� DPRXQWV� WR�������
�����SSW�\HDU��WKDW�ZLWK�PHDQ�FRQFHQWUDWLRQ�DPRXQWLQJ�WR������SSW�DFFRXQWV�IRU�������������RQ�DQQXDO�EDVLV�*URZLQJ� WUHQG�RI�6)��FRQFHQWUDWLRQ�QRWHG�RQ�0W��.DVSURZ\�:LHUFK� FRQIRUPV� WR�REVHUYLQJ� FDUULHG�RXW� RQ,]DQD�VWDWLRQ��)LJXUH������DQG�RQ�WKH�RWKHU�ÄFOHDQ´�VWDWLRQV�VLWXDWHG�IDU�DZD\�IURP�WKH�VRXUFHV�RI�WKLV�JDV��H�J�$OHUW��*HRUJ�YRQ�1HXPD\HU���7KLV�LV�WKH�UHVXOW�RI�ORZ�XWLOLVDWLRQ�UDWH�RI�WKLV�JDV�LQ�&HQWUDO�(XURSH��DQG�RI�WKHDEVHQFH�RI�LPSDFW�IURP�GLUHFW�6)��HPLVVLRQ�RQ�LWV�FRQFHQWUDWLRQ�PHDVXUHPHQW�WDNHQ�DW�WKH�VWDWLRQ��7KH�VKLIWEHWZHHQ�,]DQD�DQG�0W��.DVSURZ\�:LHUFK�DPRXQWV�WR������������SSW�DQG�LW�UHVXOWV�IRUP�FRQWLQHQWDO�HPLVVLRQRI� VXOSKXU� KH[DIOXRULGH�� PDLQO\� LQ� :HVWHUQ� (XURSH�� 0HDVXUHPHQW� WDNHQ� LQ� &UDFRZ� GR� QRW� VKRZ� DQ\PHDQLQJIXOO\�KLJKHU�FRQFHQWUDWLRQV��WKDQ�WKDW�RQ�0W��.DVSURZ\�:LHUFK��6LPLODUO\��6)��PHDVXUHPHQWV�WDNHQLQ� WKH� 6RXWKHUQ�3RODQG�KDYH� VKRZQ� LQFUHDVHG� FRQFHQWUDWLRQ� RQO\� RQ� D� VLQJOH� VLWH�� /LQHDU� DFFUHWLRQ� RI� 6)�FRQFHQWUDWLRQ� QRWHG� RQ� 0W�� .DVSURZ\� :LHUFK� ZRXOG� KDYH� LQGLFDWHG� D� ZRUOG�ZLGH� DUUHVW� RI� SURGXFWLRQJURZWK�RI�WKLV�JDV�DQG�LWV�UHWHQWLRQ�RQ�VWDEOH�OHYHO�
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,QFUHDVH�LQ�6)��FRQFHQWUDWLRQ�RQ�0W��.DVSURZ\�:LHUFK�DQG�LQ�RWKHU�VWDWLRQVLQ�WKH�1RUWKHUQ�KHPLVSKHUH
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)LJXUH������6)��FRQFHQWUDWLRQ�FKDQJHV�PHDVXUHG�RQ�PHDVXULQJ� VWDWLRQV� LQ� WKH�SHULRG�RI������������5HVXOWVREWDLQHG� RQ� .DVSURZ\� :LHUFK� DUH� PDUNHG� LQ� UHG� FRORXU�� 5HJUHVVLRQ� VWUDLJKW� OLQHV� DUH� GUDZQ�XS� IRU.DVSURZ\�:LHUFK��3RODQG��DQG�,]DQD��&DQDU\�,VODQGV��VWDWLRQV6RXUFH��$*+

0HWKDQH� FRQFHQWUDWLRQ� UHWDLQV� RQ� VWDEOH� OHYHO� DPRXQWLQJ� GXULQJ� UHFHQW� ILYH� \HDUV� WR� DERXW� ����� SSE�&RQFHQWUDWLRQ�RI�VXOSKXU�KH[DIOXRULGH�ULVHV�UHJXODUO\�ZLWK�WKH�UDWH�RI�����SSW�\HDU��LWV�FXUUHQW�YDOXH�LV�����SSW�

7KH�Ä%RUHFND�)RUHVW´�&RPSUHKHQVLYH� (QYLURQPHQWDO� 0RQLWRULQJ� 6WDWLRQ�ZDV� HVWDEOLVKHG� LQ� ����� E\WKH�,QVWLWXWH�RI�(QYLURQPHQWDO�3URWHFWLRQ��:DUVDZ�%UDQFK���7KH�VWDWLRQ�LV�ORFDWHG�QHDU�WKH�ORFDOLW\�RI�'LDEOD*yUD� �L�H��'HYLO�0RXQWDLQ�� LQ� %LDáRZLHVND� )RUHVW�� LQ� 6RXWK� (DVWHUQ� 3RODQG�� ,W� IXOILOV� WKH� UROH� RI� UHJLRQDOPRQLWRULQJ� VWDWLRQ� IRU� WKH�EDFNJURXQG�SROOXWLRQ�RI� ODQG� HQYLURQPHQW��7KH� DLP�RI� VWXGLHV� FRQGXFWHG� LQ� WKHVWDWLRQ� LV�D� ORQJ�WHUP�DVVHVVPHQW�RI�FKDQJHV� LQ� WKH� VWDWH�RI�QDWXUDO� HQYLURQPHQW�DIIHFWHG�E\�DQWKURSRJHQLFDFWLYLW\�
$W�WKH�HQG�RI�������FRQWLQXRXV�PHDVXUHPHQW�RI�FDUERQ�GLR[LGH�FRQFHQWUDWLRQ�ZDV�EHJXQ�LQ�WKH�VWDWLRQ��7KHJURXQG� OHYHO� FRQFHQWUDWLRQ� RI� FDUERQ� GLR[LGH� LQ� WKH� Ä%RUHFND� )RUHVW´� VWDWLRQ� GHSHQGV� ILUVW� RI� DOO� XSRQELRVSKHULF�DFWLYLW\��L�H��SKRWRV\QWKHVLV�DQG�VRLO�HPLVVLRQ��DQG�DQWKURSRJHQLF�DFWLYLW\��L�H��IXHO�FRPEXVWLRQ�IRUHQHUJ\�SXUSRVHV��
&2��PHDVXUHPHQWV� SHUIRUPHG� LQ� WKH� SHULRG� RI� ���������� VKRZHG� F\FOLFDO� QDWXUH� RI�&2�� FRQFHQWUDWLRQ� LQYDULRXV�VFDOHV��7KH�DYHUDJH�DPSOLWXGH�RI�DQQXDO�F\FOH�DPRXQWV�WR�DERXW����SSP��WKDW�DFFRXQWV�IRU�OHVV�WKDQ���RI�PHDQ�DQQXDO�YDOXH��&2��FRQFHQWUDWLRQ�UHDFKHV�WKH�KLJKHVW�YDOXHV�LQ�VSULQJ�DQG�DXWXPQ��ZKHUHDV�LWV�WKHORZHVW�YDOXHV�IDOO�LQ�VXPPHU��7KLV�F\FOH�UHODWHV�WR�ELRVSKHULF�DFWLYLW\��IURP�VSULQJ�WR�DXWXPQ��DQG�LW�LV�EHLQJLQWHQVLILHG�E\�IXHO�FRPEXVWLRQ�IRU�HQHUJ\�SXUSRVHV�LQ�ZLQWHU�VHDVRQ�
,Q�������PHDQ�DQQXDO�&2��FRQFHQWUDWLRQ�DPRXQWHG�WR�����SSP��DQG�LW�ZDV�VOLJKWO\�ORZHU�WKDQ�LQ�WKH�UHFHQWWZR�\HDU�SHULRG�����SSP���JLYHQ�WKH�DVVXPHG�PHDVXUHPHQW�DFFXUDF\�������0XFK�KLJKHU�DPSOLWXGH�RI�PHDQPRQWKO\�YDOXHV�ZDV�QRWHG�����SSP��LQ�UHODWLRQ�WR�WKH�SDVW�SHULRG�����SSP���7KH�KLJKHVW�PHDQ�PRQWKO\�YDOXHVZHUH�QRWHG�LQ�2FWREHU������SSP��DQG�0DUFK������SSP���DQG�WKH�ORZHVW�RQHV�LQ�VXPPHU������SSP�LQ�-XO\��7KH�IDFW�LV�QRWHZRUWK\��WKDW�ZKHQ�FRPSDUHG�WR�WKH�DYHUDJH�YDOXHV�QRWHG�LQ�WKH�SHULRG�RI������������LQ������



��

WKH�KLJKHU�&2��FRQFHQWUDWLRQV�RFFXUUHG�GXULQJ�FKLOO\�VHDVRQ��DQG�WKH�ORZHU�LQ�VXPPHU��VHH�)LJXUH�������'XHWR�DFFLGHQWDO�EUHDN�LQ�&2��JDXJH�RSHUDWLRQ�LQ�$XJXVW�DQG�SDUWO\�LQ�6HSWHPEHU�������LW�LV�GLIILFXOW�WR�DVVHV�WKHSHULRG��ZKHQ�WKH�PLQLPXP�&2��FRQFHQWUDWLRQ�DSSHDUHG��,W�LV�VXSSRVHG�WKDW�WKLV�RFFXUUHG�OLNHO\�LQ�WKH�SHULRGRI�-XO\���$XJXVW�
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)LJXUH������0HDQ�PRQWKO\�YDOXHV�RI�WKH�JURXQG�&2��FRQFHQWUDWLRQ�RQ�WKH�Ä%RUHFND�)RUHVW´�&RPSUHKHQVLYH(QYLURQPHQWDO�0RQLWRULQJ�6WDWLRQ�LQ������RQ�WKH�EDFNJURXQG�RI�PHDQ�YDOXHV�LQ����������6RXUFH��,2

�����,QWHUQDWLRQDO�DFWLYLWLHV
�������7KH�:RUOG�&OLPDWH�3URJUDPPH
6LQFH�������WKH�,QVWLWXWH�RI�0HWHRURORJ\�DQG�:DWHU�0DQDJHPHQW�KDV�FRQWLQXHG�LWV�HIIRUWV�DLPHG�DW�VHWWLQJ�XSWKH� 1DWLRQDO� &OLPDWH� 3URJUDPPH�� DFFRUGLQJ� WR� WKH� JXLGDQFH� RI� WKH�:RUOG� &OLPDWH� 3URJUDPPH�� ,Q� �����SURSRVDO�RI�WDUJHWHG�SURMHFW�ZDV�VXEPLWWHG�WR�WKH�6WDWH�&RPPLWWHH�IRU�6FLHQWLILF�6WXGLHV�LQ�WKH�IUDPHZRUN�RIZKLFK� WKH� ,QVWLWXWH�FRXOG�FRPPHQFH�DQ� LPSOHPHQWDWLRQ�RI� VL[�RI� WRWDO� QLQH�FRQVWLWXHQW� WDVNV�RI� WKLV�PXOWL�GLVFLSOLQDU\�SURJUDPPH��7KHVH�WDVNV�LQFOXGHG�SULPDULO\��FOLPDWH�FKDQJH�LQ�3RODQG�GXULQJ�+RORFHQH�SHULRG�FRQWHPSRUDU\�WUHQGV�LQ�FOLPDWH�FKDQJH�ZLWK�UHJDUG�WR�H[WUHPH�FOLPDWLF�SKHQRPHQD�DQG�WKH�VHD�OHYHO�RI�WKH%DOWLF�6HD�� SURMHFWLRQV� IRU� FOLPDWH� FKDQJH� LQ� 3RODQG�� GHVLJQ� IRU�PRQLWRULQJ� DQG� SHULRGLFDO� DVVHVVPHQWV� RIFOLPDWH�LQ�3RODQG��DQG�DVVHVVPHQW�RI�WKH�FKDQJHV�DQG�PHWKRGV�IRU�DGDSWDWLRQ�RI�WHUUHVWULDO�DQG�DTXDWLF�HFR�V\VWHPV��ZDWHU�PDQDJHPHQW�V\VWHPV�DQG�SODQW�DQG�DQLPDO�SURGXFWLRQ�DIIHFWHG�E\�FOLPDWH�FKDQJH��6R�IDU��WKH1DWLRQDO�&OLPDWH�3URJUDPPH�KDV�QRW�EHHQ�\HW�LPSOHPHQWHG�
+DYLQJ� LQ� PLQG� WKH�:02� UHFRPPHQGDWLRQV� FRQFHUQLQJ� HVWDEOLVKPHQW� RI� WKH� FOLPDWH� SURJUDPPHV�� VLQFH������,0*:�KDV�HODERUDWHG�RQ�VWXG\�SURMHFWV�EHLQJ�SDUWLDO�WDVNV�RI�WKH�1DWLRQDO�&OLPDWH�3URJUDPPH�ZKLFKKDV�EHHQ�SODQQHG�WR�LPSOHPHQW��VXFK�DV�
�� 9DULDELOLW\�RI�VHOHFWHG�FOLPDWLF�SKHQRPHQD�LQ�3RODQG�LQ���WK�&HQWXU\�
�� $WODV�RI�ZLQG�UHVRXUFHV�LQ�3RODQG�
�� $VVHVVPHQW�RI�PXOWL�\HDU�YDULDELOLW\�RI�VHOHFWHG�FOLPDWH�HOHPHQWV�LQ�3RODQG�DQG�LWV�DQWLFLSDWHG�WUHQGV�
�� 2]RQH�FKDQJHV�LQ�WKH�DWPRVSKHUH�DQG�WKHLU�LPSDFW�RQ�WKH�JURXQG�89�%�UDGLDWLRQ�



��

�������,QWHUQDWLRQDO�*HRVSKHUH�%LRVSKHUH�3URJUDPPH
,Q������� WKH�3ROLVK�1DWLRQDO�&RPPLWWHH� IRU� ,*%3�*OREDO�&KDQJH�ZDV� HVWDEOLVKHG� DW� WKH� 3UHVLGLXP�RI� WKH3ROLVK� $FDGHP\� RI� 6FLHQFHV�� 3HUVRQDO� FRPSRVLWLRQ� RI� WKH� &RPPLWWHH� LQFOXGHV� ��� PHPEHUV� UHSUHVHQWLQJYDULRXV�VFLHQWLILF�GLVFLSOLQHV�UHODWHG�WR�JOREDO�FOLPDWH�FKDQJH�DQG�LWV�QDWXUDO�FRQVHTXHQFHV��7KH�ZRUN�RI�WKH&RPPLWWHH�FRQFHQWUDWHV�RQ�RUJDQLVDWLRQDO��VFLHQWLILF��SXEOLVKLQJ�DQG�LQIRUPDWLYH�DFWLYLWLHV�EHLQJ�WKH�UHVXOW�RIWKH� LQWHUQDWLRQDO� FR�RSHUDWLRQ� DQG� LQLWLDWLYHV� LPSOHPHQWHG� RQ� WKH� QDWLRQDO� OHYHO�� 7KH� 1DWLRQDO� ,*%3&RPPLWWHH� DFWLYHO\� VXSSRUWV� WKH� HIIRUWV� WR� HVWDEOLVK� WKH� 1DWLRQDO� &OLPDWH� 3URJUDPPH� LQ� 3RODQG� DQG� WRRUJDQLVH� VFLHQWLILF�FRQIHUHQFHV�GHGLFDWHG� WR� WKH� LVVXHV�RI�FOLPDWH�FKDQJH��7KH�&RPPLWWHH¶V� DFWLYLW\� UHODWHVFORVHO\�WR�PDMRU�,*%3�SURMHFWV�VXFK�OLNH��%$+&��/2,&=��/8&&�DQG�,+'3��DV�ZHOO�DV�WKH�RWKHU�ZRUOG�ZLGHDQG�(XURSHDQ�SURJUDPPHV��H�J��(&53�:02�� ,+3�81(6&2��67$57�,*%3�RU�(15,&+��7KH�&RPPLWWHHSXEOLVKHV� LWV�DQQXDO� LQIRUPDWLRQ�EXOOHWLQ� LQ� WKH�(QJOLVK� ODQJXDJH�RQ� LWV� DFWLYLW\�� DQG� LW� VXSSRUWV�SXEOLVKLQJVFLHQWLILF�VHULHV�RI�WKH�Ä*HRJUDSKLD�3RORQLFD��3DSHUV�LQ�,*%3�*OREDO�&KDQJH´��DOVR�LQ�(QJOLVK��ZKHUH�WKHDUWLFOHV�DUH�SXEOLVKHG��WKRVH�KDYH�EHHQ�ZULWWHQ�E\�WKH�3ROLVK�VFLHQWLVWV�LQ�WKH�ILHOG�RI�FOLPDWH�FKDQJH�DQG�LWVFRQVHTXHQFHV�

�������*OREDO�&OLPDWH�2EVHUYLQJ�6\VWHP
'HWDLOHG� LQIRUPDWLRQ�RQ� WKH�DFWLYLW\�VFRSH� LQ�3RODQG� LQ� WKH� IUDPHZRUN�RI�*&26� LV�SUHVHQWHG� LQ�SDUDJUDSK������
,W� LV�QRWHZRUWK\� WR�DGG�� WKDW� WKH�SURMHFW� WLWOHG�Ä,QYHQWRU\�RI�H[LVWLQJ�VWDWH�RI� UHVHDUFK�RQ�FOLPDWH�FKDQJH� LQ3RODQG�LQ�WKH�DVSHFW�RI�WKH�QDWLRQDO�SDUWLFLSDWLRQ�WR�*OREDO�&OLPDWH�2EVHUYLQJ�6\VWHP´�KDV�EHHQ�DVVXPHG�WRLPSOHPHQW�LQ�WKH�IUDPHZRUN�RI�SODQQHG�1DWLRQDO�&OLPDWH�3URJUDPPH�

�������,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH
,Q�������0LQLVWHU�RI�WKH�(QYLURQPHQW�HVWDEOLVKHG�WKH�3ROLVK�,3&&�)RFDO�3RLQW��3ULPDULO\�� LW�ZDV�DVVRFLDWHGZLWK�&OLPDWRORJLFDO�'LYLVLRQ�RI�WKH�,0*:��DQG�LQ������LW�ZDV�PRYHG� WR�&OLPDWH�3URWHFWLRQ�&HQWUH�RI� WKH,QVWLWXWH� RI� (QYLURQPHQWDO� 3URWHFWLRQ�� 6LQFH� ������ LW� KDV� EHHQ� ORFDWHG� DW� WKH� 3ROLVK� 81)&&&� ([HFXWLYH%XUHDX��LQ�WKH�1DWLRQDO�)XQG�IRU�(QYLURQPHQWDO�3URWHFWLRQ�DQG�:DWHU�0DQDJHPHQW�
7KH� ,3&&� )RFDO� 3RLQW� LV� FRQFHUQHG� ZLWK� WKH� FR�RUGLQDWLRQ� RI� DFWLYLWLHV� DLPHG� DW� ,3&&� LQ� 3RODQG�SURQRXQFLQJ�RSLQLRQV�RQ�,3&&�GRFXPHQWV��QRPLQDWLQJ�H[SHUWV� WR�SDUWLFLSDWH� LQ�ZRUNLQJ�JURXSV�DQG�H[SHUWVHVVLRQV��7KH�3ROLVK�H[SHUWV�SDUWLFLSDWH�WR�SUHSDUDWLRQ�DQG�UHYLHZLQJ�,3&&�GRFXPHQWV�DQG�UHSRUWV��LQFOXGLQJ7$5�
3XUVXDQW�WR�HIIRUWV�PDGH�E\�WKH�3ROLVK�,3&&�)RFDO�3RLQW��WZR�IROORZLQJ�,3&&�UHSRUWV�ZHUH�SXEOLVKHG�LQ�WKH3ROLVK�ODQJXDJH�YHUVLRQ�
Ý� �Ä&OLPDWH�&KDQJH��������,3&&�6HFRQG�$VVHVVPHQW�5HSRUW��6\QWKHWLF�5HSRUW´��3XEOLVKHG�E\�WKH�,QVWLWXWHRI�(QYLURQPHQWDO�3URWHFWLRQ�LQ������Ý� Ä7HFKQRORJLHV�� SROLFLHV� DQG� PHDVXUHV� IRU� PLWLJDWLQJ� FOLPDWH� FKDQJH´�� 3XEOLVKHG� E\� WKH� ,QVWLWXWH� RI(QYLURQPHQWDO�3URWHFWLRQ�LQ������
,W�LV�DOVR�SODQQHG�WR�WUDQVODWH�DQG�SXEOLVK�WKH�Ä&OLPDWH�&KDQJH�������6\QWKHVLV�5HSRUW´�DQG�WR�GLVVHPLQDWH�LWDPRQJ�VFLHQWLILF��JRYHUQPHQWDO��VHOI�JRYHUQPHQWDO�DQG�QRQ�JRYHUQPHQWDO�FLUFOHV�
7KH�DFWLYLW\�RI�WKH�3ROLVK�,3&&�)RFDO�3RLQW�LV�VXEMHFW�WR�LWV�VXSHUYLVLRQ�E\�WKH�0LQLVWU\�RI�WKH�(QYLURQPHQW�



��

���('8&$7,21��75$,1,1*�$1'�38%/,&�$:$5(1(66
�����(GXFDWLRQDO�SROLF\
$�KLJK�SULRULW\�LV�DWWULEXWHG�LQ�3RODQG�WR�HQYLURQPHQWDO�SURWHFWLRQ�LVVXHV��LQFOXGLQJ�WKRVH�RI�FOLPDWH�FKDQJH�$FFRUGLQJ�WR�&RQVWLWXWLRQ�RI�WKH�5HSXEOLF�RI�3RODQG��Ä3XEOLF�$XWKRULWLHV�VKDOO�SXUVXH�SROLFLHV�HQVXULQJ�WKHHFRORJLFDO� VHFXULW\�RI�FXUUHQW�DQG� IXWXUH�JHQHUDWLRQV´� �$UWLFOH�����SDUDJUDSK���RI� WKH�&RQVWLWXWLRQ���:KHQVLJQLQJ�WKH�81�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH��3RODQG�FRPPLWWHG�LWVHOI�WR�IXOILO�WKH�REOLJDWLRQVDLPHG� DW� ÄGHYHORSPHQW� DQG� LPSOHPHQWDWLRQ� RI� HGXFDWLRQDO� DQG� SXEOLF� DZDUHQHVV� SURJUDPPHV� RQ� FOLPDWHFKDQJH�DQG�LWV�HIIHFWV´�DQG�DW�ÄSXEOLF�DFFHVV�WR�LQIRUPDWLRQ�RQ�FOLPDWH�FKDQJH�DQG�LWV�HIIHFWV´��$UWLFOH���RIWKH�&RQYHQWLRQ��
7ZR�0LQLVWULHV�WDNH�UHVSRQVLELOLW\�IRU�HGXFDWLRQDO�SROLF\�LQ�WKH�ILHOG�RI�HQYLURQPHQWDO�SURWHFWLRQ��0LQLVWU\�RI1DWLRQDO� (GXFDWLRQ� DQG� 0LQLVWU\� RI� (QYLURQPHQW�� ,Q� ������ WKHVH� 0LQLVWULHV� VLJQHG� 0HPRUDQGXP� RI8QGHUVWDQGLQJ� RQ� WKH� FR�RSHUDWLRQ� LQ� WKH� ILHOG� RI� HFRORJLFDO� HGXFDWLRQ�� WKDW� UHVXOWHG� LQ� SUHSDUDWLRQ� RI� WKH1DWLRQDO�6WUDWHJ\�IRU�(FRORJLFDO�(GXFDWLRQ��ZKLFK�PDMRU�REMHFWLYHV�DUH�
-� WR� GLVVHPLQDWH� WKH� LGHD� RI� VXVWDLQDEOH� GHYHORSPHQW� WKURXJKRXW� DOO� RI� WKH� OLIH�VSKHUHV� LQFOXGLQJ� KXPDQODERXU�DQG�UHFUHDWLRQ��L�H��WR�FRPSULVH�DOO�SRSXODWLRQ�LQ�3RODQG�ZLWKLQ�SHUPDQHQW�HFRORJLFDO�HGXFDWLRQ�
-� WR� LPSOHPHQW� HFRORJLFDO� HGXFDWLRQ� DV� LQWHU�GLVFLSOLQDU\� HGXFDWLRQ� RQ� DOO� WKH� OHYHOV� RI� WKH� IRUPDO� DQGLQIRUPDO�HGXFDWLRQ�
-� WR�HVWDEOLVK�WKH�9RLYRGVKLS��&RXQW\�DQG�0XQLFLSDO�SURJUDPPHV�IRU�HFRORJLFDO�HGXFDWLRQ�
-� WR�SURPRWH�JRRG�H[SHULHQFH�LQ�WKH�ILHOG�RI�HFRORJLFDO�HGXFDWLRQ�
7KLV�GRFXPHQW�FRQVWLWXWHV� WKH�EDVLV� IRU� WKH� LPSOHPHQWDWLRQ�RI� WDVNV�UHODWLQJ� WR�HFRORJLFDO�HGXFDWLRQ�ZLWKLQIRUPDO� HGXFDWLRQ� V\VWHP� �IURP� NLQGHUJDUWHQV� WR� XQLYHUVLWLHV��� LQ� PDMRU� DJHQFLHV�� FHQWUDO� DGPLQLVWUDWLYHLQVWLWXWLRQV��DQG�LQ�WKH�LQVWLWXWLRQV��ZKLFK�DFW� LQ� IDYRXU�RI�HQYLURQPHQWDO�SURWHFWLRQ�LQ�WKH�9RLYRGVKLSV�DQGVHOI�JRYHUQPHQWV�� ,W� SURFODLPV� WKDW� Ä���� VWUHQJWKHQLQJ� WKH� VHOI�JRYHUQDQFH� UHODWHV�� LQWHU� DOLD�� WR� WKHUHVSRQVLELOLW\�RI�ORFDO�*RYHUQPHQW�IRU�WKH�PDWWHUV�RI�HQYLURQPHQWDO�SURWHFWLRQ�DQG�HQYLURQPHQWDO�HGXFDWLRQ�7KH�ORFDO�JRYHUQPHQWV�EHDU�DOVR�WKH�REOLJDWLRQ�WR�GHWHUPLQH�WKH�REMHFWLYHV�DQG�IRUPV�RI�WKLV�HGXFDWLRQ�ZLWKUHJDUG�WR�VSHFLILF�UHJLRQDO�IHDWXUHV��ORFDO�LGHQWLW\�DQG�FXOWXUDO�WUDGLWLRQ���´�
%DVHG�RQ�WKH�DIRUHPHQWLRQHG�6WUDWHJ\��LQ�������GUDIW�([HFXWLYH�3URJUDPPH�ZDV�HODERUDWHG�UHJDUGLQJ�WR�WKH1DWLRQDO�6WUDWHJ\�IRU�(FRORJLFDO�(GXFDWLRQ�DQG�LWV� LPSOHPHQWDWLRQ�FRQGLWLRQV��7KLV�3URJUDPPH�DLPV�DW� WKHDWWULEXWLRQ�RI�DGHTXDWH�SULRULW\�WR�HFRORJLFDO�HGXFDWLRQ�FRQVLGHUHG�DV�DQ�LQGLVSHQVDEOH�SUHUHTXLVLWH�WR�DFKLHYHVXVWDLQDEOH� GHYHORSPHQW�� ,QWHQWLRQ� RI� WKLV� 3URJUDPPH� LV� WR� SUHSDUH� WKH� SXEOLF� LQ� 3RODQG� WR� MRLQLQJHQYLURQPHQWDOO\�VRXQG�DFWLYLWLHV�LQ�DFFRUGDQFH�WR�HQYLURQPHQWDO�SURWHFWLRQ�VWDQGDUGV�PDQGDWRU\�LQ�(XURSHDQ8QLRQ�
3XEOLF� DZDUHQHVV� LQ� WKH� ILHOG� RI� HQYLURQPHQWDO� SURWHFWLRQ� LV� EHLQJ� GHYHORSHG� DW� VFKRROV� DQG� E\�PHDQV� RIYDULRXV� W\SH�DFWLRQV�XQGHUWDNHQ�E\�JRYHUQPHQWDO�DQG�SXEOLF�RUJDQLVDWLRQV�DQG�E\� WKH�PHGLD��$OVR� WUDLQLQJSURJUDPPHV�GHGLFDWHG�WR�YDULRXV�SURIHVVLRQDO�DQG�VRFLDO�JURXSV�DUH�RI�VSHFLDO�LPSRUWDQFH��7KH�REMHFWLYH�RIWKH�([HFXWLYH� 3URJUDPPH� IRU� WKH�1DWLRQDO� 6WUDWHJ\� IRU�(FRORJLFDO�(GXFDWLRQ� LV� WR� LQWHJUDWH� WKRVH� YDULRXVVSKHUHV�RI�HFRORJLFDO�HGXFDWLRQ��DQG�KHQFH�WR�HQKDQFH�WKH�HIIHFWLYHQHVV�RI�LWV�VRFLDO�HIIHFWV�

�����)RUPDO�HGXFDWLRQ
7KH�EDVLF�JRDO�RI�HFRORJLFDO�HGXFDWLRQ�LV�WR�FUHDWH�VXFK�W\SH�DWWLWXGHV�DQG�EHKDYLRXU�RI�WKH�SXEOLF�WR�HQVXUHSURPRWLRQ� RI� WKH� LGHD� RI� VXVWDLQDEOH� GHYHORSPHQW�� ,Q� WKH� $FWV� RXWOLQHG� EHORZ� ZKLFK� SHUWDLQ� WR� JHQHUDOHGXFDWLRQ� V\VWHP� WKH� SURYLVLRQV� KDYH� EHHQ� LQFOXGHG� FRQFHUQLQJ� WKH� LPSOHPHQWDWLRQ� RI� HQYLURQPHQWDOHGXFDWLRQ�
�� 7KH�$FW�RI���6HSWHPEHU������RQ�WKH�(GXFDWLRQ�6\VWHP�SURYLGHV��WKDW�Ä(GXFDWLRQ�V\VWHP�VKDOO�SURYLGH�LQSDUWLFXODU� IRU�� GLVVHPLQDWLRQ� RI� HFRORJLFDO� NQRZOHGJH� DPRQJ� FKLOGUHQ� DQG� \RXWK� DQG� GHYHORSLQJDSSURSULDWH�DWWLWXGHV�WRZDUGV�HQYLURQPHQWDO�SURWHFWLRQ�LVVXHV´��$UWLFOH���SDUDJUDSK�����
�� 7KH�$FW�RI����$SULO������RQ�(QYLURQPHQWDO�3URWHFWLRQ�/DZ�SURYLGHV��WKDW�Ä7KH�LVVXHV�RI�HQYLURQPHQWDOSURWHFWLRQ� DQG� VXVWDLQDEOH� GHYHORSPHQW� VKDOO� EH� GXOO\� WDNHQ� LQWR� DFFRXQW� LQ� WKH� SURJUDPPH� EDVLV� IRUJHQHUDO� HGXFDWLRQ� IRU� DOO� WKH� VFKRRO� W\SHV´� �&KDSWHU� �WK�� $UWLFOH� ����� Ä$GPLQLVWUDWLYH� DXWKRULWLHV�� FR�RUGLQDWLQJ�LQVWLWXWLRQV�DQG�WKRVH�PDQDJLQJ�VFLHQWLILF�DQG�UHVHDUFK�DQG�GHYHORSPHQW�DFWLYLWLHV��DV�ZHOO�DV



��

XQLYHUVLWLHV�� VFLHQWLILF� DQG� UHVHDUFK� DQG� GHYHORSPHQW� LQVWLWXWHV�� ZKRVH� DFWLYLW\� VFRSH� LQFOXGHV� WKHGRPDLQV�RI�VFLHQFH�RU�VFLHQWLILF�EUDQFKHV�UHODWLQJ�WR�HQYLURQPHQWDO�SURWHFWLRQ��VKDOO�EH�REOLJHG�WR�PDNHDOORZDQFH� LQ� WKHLU� IL[HG� SURJUDPPHV� DQG� DFWLYLWLHV� IRU� VWXGLHV� FRQFHUQLQJ� HQYLURQPHQWDO� SURWHFWLRQLVVXHV��DQG�WR�GHYHORS�WKHVH�VWXGLHV´��&KDSWHU��WK��$UWLFOH�����
5DLVLQJ�WKH�SXEOLF�DZDUHQHVV�DV�ZHOO�DV�GHYHORSLQJ�SXEOLF�HGXFDWLRQ�LQ�ILHOG�RI�HQYLURQPHQWDO�FDUH�EHJLQ�LQNLQGHUJDUWHQV�� WKURXJK� D� VL[�\HDU� JUDPPDU� VFKRRO�� WKHQ� WKUHH�\HDU� J\PQDVLXP� DQG� DOVR� LQ� WKUHH�\HDU� KLJKVFKRRO��6XFK�W\SH�RI�RYHUDOO�HGXFDWLRQDO�V\VWHP�ZDV�LQLWLDWHG�LQ������
0DQGDWRU\� FRQWHQWV� RI� HGXFDWLRQ� LQ� NLQGHUJDUWHQV� DQG� JHQHUDO� SURILOH� VFKRROV� KDV� EHHQ� GHWHUPLQHG� LQ� WKHSURJUDPPH� EDVLV� �� LVVXHG� E\� 0LQLVWHU� RI� 1DWLRQDO� (GXFDWLRQ� �� IRU� WKH� NLQGHUJDUWHQ� DQG� JHQHUDO� SURILOHHGXFDWLRQ�IRU�DOO�VFKRRO�W\SHV��-XVW�RQ�WKLV�EDVLV�EXLOG�DOO�RI�WKH�HGXFDWLRQDO�SURJUDPPHV�DQG�PDQXDOV�
,Q� NLQGHUJDUWHQ� HGXFDWLRQ�� WKH� SURJUDPPH� EDVLV� SURYLGHV� IRU� GHOLYHU\� RI� NQRZOHGJH� RQ� KHDOWK\� OLIH�VW\OH�DVVHVVPHQW� RI� EHKDYLRXU� ZKLFK� IDYRXUV� KHDOWK� RU� ZKLFK� WKUHDWV� KHDOWK�� FUHDWLRQ� DQG� WDNLQJ� RI� WKHRSSRUWXQLWLHV� WR� IDPLOLDULVH� ZLWK� QDWXUH� E\� PHDQV� RI� REVHUYLQJ�� H[SHULPHQWLQJ�� DQG� GHYHORSLQJ� WKH� SUR�HFRORJLFDO�KDELWV�DQG�EHKDYLRXU�
,Q�JUDPPDU�VFKRRO��GXULQJ� LQLWLDO�SKDVH�RI�HGXFDWLRQ�� L�H�� LQ� VWDQGDUGV� IURP��� WR���� WKH� IROORZLQJ�KDV�EHHQSODFHG� DPRQJ� HGXFDWLRQDO� REMHFWLYHV� Ä���� WR� ZDNH� WKH� QHHG� WR� FRQWDFW� QDWXUH´�� DQG� DPRQJ� HGXFDWLRQDOVXEVWDQFH�ÄREVHUYLQJ�QDWXUDO�SKHQRPHQD�DQG�SURFHVVHV�ZKLFK�DUH�DFFHVVLEOH�WR�FKLOG¶V�H[SHULHQFH´�DQG�WKHHVVHQFH�RI�ÄHQYLURQPHQWDO�SURWHFWLRQ�IRUPV�ZLWKLQ�WKH�FORVHVW�QHLJKERXUKRRG´�KDYH�EHHQ�SXW�IRUZDUG�
'XULQJ�WKH�VHFRQG�HGXFDWLRQDO�SHULRG��L�H��LQ�VWDQGDUGV�IURP���WR����D�EURDG�VSHFWUXP�RI�HFRORJLFDO�VXEVWDQFHLV�GLVFXVVHG��)LUVW�RI�DOO��VR�FDOOHG�HFRORJLFDO�SDWK�KDV�EHHQ�LQWURGXFHG��,Q�WKH�IUDPHZRUN�RI�WKHVH�FODVVHV��WKHSXSLOV� JHW� IDPLOLDULVH� ZLWK� WKH� LVVXHV� SHUWDLQLQJ� WR� PDQ¶V� UHODWLRQ� ZLWK� QDWXUDO� HQYLURQPHQW�� DQG� WKHLUVHQVLWLYLW\� LV�EHLQJ�LQFUHDVHG�WR�KD]DUGV�UHVXOWLQJ�IURP�KXPDQ�HQYLURQPHQWDO� LQWHUIHUHQFH��7KHVH� LVVXHV�DUHDOVR�UHSUHVHQWHG�LQ�WKH�REMHFWLYHV�DQG�VXEVWDQFH�RI�WHDFKLQJ�WKH�VXEMHFW�ÄQDWXUH´��LQ�WKH�IUDPHZRUN�RI�ZKLFKWKH�IROORZLQJ�LVVXHV�DUH�GLVFXVVHG��WR�XQGHUVWDQG�UHODWLRQV�H[LVWLQJ�LQ�QDWXUDO�HQYLURQPHQW��WR�JDLQ�WKH�VNLOOVRI�WDNLQJ�REVHUYDWLRQV�RI�QDWXUDO�SKHQRPHQD�DQG�WR�GHVFULEH�WKHP��WR�IDPLOLDULVH�ZLWK�LQWHUUHODWLRQV�EHWZHHQPDQ�DQG�WKH�HQYLURQPHQW��DQG�WR�WUDLQ�WKH�VHQVH�RI�UHVSRQVLELOLW\�IRU�WKH�HQYLURQPHQW�
,Q�WKH�VDPH�ZD\��LQ�WKH�VXEVHTXHQW�SKDVHV�RI�HGXFDWLRQ��L�H��LQ�J\PQDVLXP�DQG�KLJK�VFKRRO��HFRORJLFDO�LVVXHVDUH� UHSUHVHQWHG� LQ� JHQHUDO� HGXFDWLRQDO� SURJUDPPH�� 7KH\� DVVXPH� WKH� IRUP� RI� LQWHU�GLVFLSOLQDU\� HFRORJLFDOSDWK�DQG�WKH\�DUH�SUHVHQW�LQ�WKH�FRQWHQWV�RI�VXFK�VXEMHFWV�OLNH�ELRORJ\��JHRJUDSK\��SK\VLFV�DQG�FKHPLVWU\��7KHGLIIHUHQFH� LQ� UHODWLRQ� WR� WKH� SUHYLRXV� EDVLF� HGXFDWLRQDO� SKDVHV� FRQVLVWV� LQ� KLJKHU� FRPSOH[LW\� RI� WKH� LVVXHVXQGHU� FRQVLGHUDWLRQ�� )RU� LQVWDQFH�� WKH� IROORZLQJ� LVVXHV� KDYH� EHHQ� LQFOXGHG� LQWR� WKH� HFRORJLFDO� SDWK� LQ� VRFDOOHG�SURILOHG�KLJK�VFKRRO�
�� (FRQRPLF�DQG�VRFLDO�DVSHFWV�RI� UHODWLRQV�EHWZHHQ� WKH�HQYLURQPHQW�DQG�PDQ�� LQFOXGLQJ� LWV� DFWLYLW\��7KHYDOXH�RI�WKH�HQYLURQPHQW��%HQHILWV�DQG�ORVVHV�UHODWLQJ�WR�LWV�H[SORLWDWLRQ��5HQHZDEOH�DQG�QRQ�UHQHZDEOHUHVRXUFHV�
�� &RQWHPSRUDU\�V\VWHP�RI�ZRUOG�ZLGH�HFRQRP\�DQG�LWV�HIIHFWV�RQ�GHJUDGDWLRQ�RI�HQYLURQPHQWDO�UHVRXUFHV�,QWHUQDWLRQDO�FR�RSHUDWLRQ�DV�WKH�SUHUHTXLVLWH�WR�DFKLHYH�VXVWDLQDEOH�GHYHORSPHQW�
�� &LYLOLVDWLRQ�WKUHDWV�UHODWHG�WR�FRQYHQWLRQDO�DQG�QXFOHDU�HQHUJ\�VHFWRU��5HQHZDEOH�HQHUJ\�VRXUFHV�
�� 7KH�PHWKRGV�WR�SURWHFW�ELRGLYHUVLW\�
�� ,QWHQVLILFDWLRQ�RI�DJULFXOWXUDO�SURGXFWLRQ�DQG�UHODWHG�KD]DUGV��2UJDQLF�ELRG\QDPLF�IDUPLQJ�
�� 7KH�LVVXHV�RI�ELRORJLFDO�VHFXULW\��H�J��JHQHWLF�HQJLQHHULQJ�
�� 7KH�LVVXHV�RI�WKH�6WDWH�HFRORJLFDO�SROLF\�
7KH� ZLGH� VFRSH� RI� HFRORJLFDO� LVVXHV� DQG� WKH� NQRZOHGJH� RQ� FOLPDWH� FKDQJH� UHVXOWLQJ� IURP� DQWKURSRJHQLFDFWLYLWLHV� DUH� SURPRWHG� LQ� WKH� 6WDWH�RZQ� XQLYHUVLWLHV�� RQ� WKH� IDFXOWLHV� UHODWHG� WR� HQYLURQPHQWDO� SURWHFWLRQ�$OVR�QRQ�6WDWH�RZQHG�FROOHJHV�SURYLGH�HGXFDWLRQ�LQ�WKH�ILHOG�RI�KD]DUGV�WR�WKH�HQYLURQPHQW��LQFOXGLQJ�WKRVHWR� FOLPDWH�� 0RUHRYHU�� SRVW�JUDGXDWH� VWXGLHV� DUH� PDQDJHG� IRU� JUDGXDWHV� RI� YDULRXV� VSHFLDOLW\� XQLYHUVLWLHV�ZKHUH�WKH�LVVXHV�LQ�TXHVWLRQ�DUH�DOVR�SUHVHQWHG�
7KH� ([HFXWLYH� 3URJUDPPH� IRU� WKH� 1DWLRQDO� 6WUDWHJ\� IRU� (FRORJLFDO� (GXFDWLRQ� GLVFXVVHG� DERYH� SURSRVHV�LQWHU�DOLD��WKDW�WKH�DFDGHPLF�WHDFKHUV�ZRXOG�DUUDQJH�LQ�WKHLU�UHVSHFWLYH�XQLYHUVLWLHV�WKH�F\FOHV�RI�RSHQ�OHFWXUHVDV�WR�EH�DFFHVVHG�E\�WKH�ZKROH�DFDGHPLF�FHQWUH��IURP�WKH�XQLYHUVLW\�RU�HYHQ�IURP�DOO�WKH�0XQLFLSDOLW\���WKRVHZRXOG�EH�FDUULHG�RXW�E\�VSHFLDOLVWV�LQ�YDULRXV�GLVFLSOLQHV�UHODWHG�WR�HQYLURQPHQWDO�SURWHFWLRQ�LVVXHV�
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�����*HQHUDO�LQIRUPDWLRQ�RQ�WUDLQLQJ
7UDLQLQJ�FRXUVHV�LQ�EURDGO\�XQGHUVWRRG�HQYLURQPHQWDO�SURWHFWLRQ��LQFOXGLQJ�WKH�LVVXHV�RI�FOLPDWH�FKDQJH��DUHPDQDJHG�LQ�WHDFKHUV¶�DQG�\RXWK¶V�FLUFOHV��6WDWH�VHUYLFHV�UHODWLQJ�WR�QDWXUH�FRQVHUYDWLRQ��RU�VHOI�JRYHUQPHQWDOUHSUHVHQWDWLYHV�� 6XFK� WUDLQLQJ� FRXUVHV� DUH� PDQDJHG� E\� ERWK� JRYHUQPHQWDO� DQG� VHOI�JRYHUQPHQWDORUJDQLVDWLRQV��7KH�PDLQ�GLUHFWLRQV�IRU�WUDLQLQJ�FRPSULVH�DFWLYLWLHV�SHUIRUPHG�IRU�WKH�VDNH�RI�HIILFLHQW�HQHUJ\XVH�LQ�KRXVHKROGV��RQ�VHOI�JRYHUQPHQWDO�DQG�HQWHUSULVH� OHYHOV�� UDWLRQDO�ZDVWH�PDQDJHPHQW�� LQFOXGLQJ�ZDVWHUH�XVH��DQG�DSSOLFDWLRQ�RI�UHQHZDEOH�HQHUJ\�VRXUFHV�

������,QIRUPDWLRQ�FHQWUHV
,W� LV� WKH�3ROLVK�81)&&&�([HFXWLYH�%XUHDX��ZKLFK�SURYLGHV� LQIRUPDWLRQ� VHUYLFHV� FRQFHUQLQJ� WKH� LVVXHV�RIFOLPDWH�FKDQJH��&OLPDWH�&KDQJH�&RQYHQWLRQ�DQG�.\RWR�3URWRFRO��7KH�%XUHDX�ZDV�DSSRLQWHG�E\�0LQLVWHU�RI(QYLURQPHQW�DQG� LW�KDV�EHHQ� ORFDWHG� LQ� WKH�'HSDUWPHQW�RI� ,QWHUQDWLRQDO�&R�RSHUDWLRQ�DW� WKH�1DWLRQDO�)XQG)RU�(QYLURQPHQWDO�3URWHFWLRQ�DQG�:DWHU�0DQDJHPHQW�
$Q�H[DPSOH�RI�VWURQJ�JRYHUQPHQWDO�FHQWUH�IRU�HFRORJLFDO�LQIRUPDWLRQ�LV�WKH�%XUHDX�RI�(GXFDWLRQ�DQG�3XEOLF5HODWLRQV�DW�WKH�0LQLVWU\�RI�(QYLURQPHQW��7KH�UHVSRQVLELOLW\�VFRSH�RI�WKH�%XUHDX�LQFOXGHV��LQWHU�DOLD�
-� WR� XQGHUWDNH� DQG� FR�RUGLQDWH� HGXFDWLRQDO� DQG� SURPRWLRQDO� DFWLYLWLHV� RI� WKH�0LQLVWU\�� DV� ZHOO� DV� WR� FR�RUGLQDWH�DFWLYLWLHV�UHODWHG�WR�WKH�1DWLRQDO�3URJUDPPH�IRU�(FRORJLFDO�(GXFDWLRQ�DQG�WKH�FRQGLWLRQV�IRU�LWVLPSOHPHQWDWLRQ�
-� WR� SUHSDUH� DQG� PDQDJH� PRQLWRULQJ� RI� SXEOLF� HFRORJLFDO� DZDUHQHVV� ZLWK� WKH� XVH� RI� DYDLODEOH� IRUPV� RISXEOLF�FRPPXQLFDWLRQ�
-� WR�PDQDJH�PDWWHUV�UHODWLQJ�WR�SURYLVLRQ�RI�LQIRUPDWLRQ�RQ�WKH�HQYLURQPHQW�DQG�HQYLURQPHQWDO�SURWHFWLRQ�DQG�WR�XQGHUWDNH�DFWLRQV�DLPHG�DW�SXEOLF�SDUWLFLSDWLRQ�WR�SURFHHGLQJV�LQ�HQYLURQPHQWDO�SURWHFWLRQ�PDWWHUVLQ�DFFRUGDQFH�WR�PDQGDWRU\�OHJDO�DFWV�DQG�LQWHUQDWLRQDO�&RQYHQWLRQV��LQFOXGLQJ�&OLPDWH�&RQYHQWLRQ�
-� WR�ZRUN�MRLQWO\�ZLWK�H[WHUQDO�XQLWV�RQ�GHYHORSLQJ�HFRORJLFDO�HGXFDWLRQ�SURJUDPPHV�IRU�YDULRXV�OHYHOV�RIHGXFDWLRQDO�V\VWHP�
-� WR�PDQDJH�PDWWHUV�UHODWLQJ�WR�WKH�FR�RSHUDWLRQ�ZLWK�QRQ�JRYHUQPHQWDO�HFRORJLFDO�RUJDQLVDWLRQV�
,Q�RUGHU�WR�LQWHQVLI\�WKH�HIIHFWLYHQHVV�RI�DFWLYLWLHV�LQ�WKH�ILHOG�RI�HFRORJLFDO�HGXFDWLRQ��WKRVH�DUH�XQGHUWDNHQ�LQWKH�IUDPHZRUN�RI�WKH�LPSOHPHQWDWLRQ�RI�VXVWDLQDEOH�GHYHORSPHQW�SULQFLSOHV�DQG�$JHQGD�����DQG�RI�WKH�WDVNVUHVXOWLQJ�IURP�WKH�1DWLRQDO�6WUDWHJ\�IRU�(FRORJLFDO�(GXFDWLRQ��,QIRUPDWLRQ�&HQWUH�RQ�(FRORJLFDO�(GXFDWLRQZDV�HVWDEOLVKHG�LQ������DW�WKH�1DWLRQDO�)XQG�IRU�(QYLURQPHQWDO�3URWHFWLRQ�DQG�:DWHU�0DQDJHPHQW��,WV�PDMRUUHVSRQVLELOLWLHV�LQFOXGH�
-� WR�VXSSRUW�WKH�LQGLYLGXDOV�RU�JURXSV�RI�E\�PHDQV�RI�UHQGHULQJ�LQIRUPDWLRQ�VHUYLFHV�
-� WR�HVWDEOLVK�SODWIRUP�IRU�H[FKDQJH�RI�H[SHULHQFH�GHGLFDWHG�WR�JURXSV�IURP�YDULRXV�FLUFOHV�UHODWLQJ�QRW�RQO\WR�HFRORJLFDO�HGXFDWLRQ�
-� WR�SURPRWH�JRRG�DQG�YHULILHG�H[SHULHQFH�LQ�WKH�ILHOG�RI�HFRORJLFDO�HGXFDWLRQ�
7KH� JURXS� RI� QRQ�JRYHUQPHQWDO� FHQWUHV� GHDOLQJ� ZLWK� HFRORJLFDO� HGXFDWLRQ� LQFOXGHV� WKH� 1HWZRUN� RI(FRORJLFDO�(GXFDWLRQ�&HQWUHV��ZKLFK�FXUUHQWO\�LQFOXGHV����SDUWQHUV�

�����7KH�SXEOLF� LQIRUPDWLRQ�FDPSDLJQV�DQG� WKH� LQYROYHPHQW�RI� JRYHUQPHQWDO� DQG� QRQ�JRYHUQPHQWDORUJDQLVDWLRQV
2QH�RI�WKH�PRVW�LPSRUWDQW�DFWLYLW\�DVSHFWV�RI�QRQ�JRYHUQPHQWDO�HFRORJLFDO�RUJDQLVDWLRQV�LV�WR�FRQGXFW�EURDGHGXFDWLRQDO�DFWLRQ��,W�LV�DLPHG�DW�UDLVLQJ�WKH�3ROHV¶�DZDUHQHVV�FRQFHUQLQJ�WKH�EHQHILWV��ZKLFK�FRXOG�EH�JDLQHGIURP�DFWLYLWLHV�DLPHG�DW� UHGXFWLRQ�RI�JUHHQKRXVH�JDV�HPLVVLRQ��DQG�RQ�KD]DUGV� UHODWLQJ� WR� DEVHQFH�RI� VXFKDFWLYLWLHV��DQG�RQ�SRWHQWLDO�FRQVHTXHQFHV�RI�FOLPDWH�FKDQJH�
0RUHRYHU�� WKH� 3ROLVK� (FRORJLFDO� &OXE�� MRLQWO\� ZLWK� RWKHU� QRQ�JRYHUQPHQWDO� LQVWLWXWLRQV�� ILUVW� RI� DOO� WKH,QVWLWXWH� IRU�6XVWDLQDEOH�'HYHORSPHQW� �,Q(�� DQG� WKH� 3ROLVK� )RXQGDWLRQ� IRU�(IILFLHQW�(QHUJ\�8VH� �)(:(��XQGHUWDNHV� D� QXPEHU� RI� ZRUNV� FORVHO\� UHODWLQJ� WR� H[DPLQDWLRQ� RI� WKH� FOLPDWH� SURWHFWLRQ� LQ� 3RODQG�� WKDW� LVH[SHFWHG�WR�UHVXOW�IXUWKHU�LQ�D�UHOLDEOH�LQIRUPDWLRQ�IRU�WKH�SXEOLF�
,Q�������WKH�,QVWLWXWH� IRU�6XVWDLQDEOH�'HYHORSPHQW�RUJDQLVHG�FRPSHWLWLRQ� WLWOHG�Ä2XU�0XQLFLSDOLW\�3URWHFWV&OLPDWH´��7KH�DLP�RI�WKH�FRPSHWLWLRQ�ZDV�WR�SURPRWH�LQYHVWPHQW�SURMHFWV�LQ�WKH�ILHOG�RI�FOLPDWH�SURWHFWLRQ�



��

KHQFH� WR� LQYROYH� ORFDO� FRPPXQLWLHV� LQWR� LQWHUQDWLRQDO� DFWLRQV� DLPLQJ� DW� HQYLURQPHQWDO� SURWHFWLRQ��6SHFLILFWDVNV�RI� WKH�FRPSHWLWLRQ� LQFOXGHG�SURPRWLRQ�RI�DQG� UHQGHULQJ�VXSSRUW� WR� WKH�EHVW� ORFDO�SURMHFWV�ZKLFK�DLPZDV�WR�UHGXFH�JUHHQKRXVH�JDVHV��LQFOXGLQJ�FDUERQ�GLR[LGH��PHWKDQH�DQG�QLWURXV�R[LGH���7KH�ZLQQHUV�RI�WKHFRPSHWLWLRQ�ZHUH�JUDQWHG�UHFRPPHQGDWLRQ�IRU�WKHLU�RZQ�LQYHVWPHQW�SURMHFWV�WR�EH�ILQDQFLDOO\�VXSSRUWHG�E\WKH�(&2�)81'�)RXQGDWLRQ��7KH�FRPSHWLWLRQ�Ä2XU�0XQLFLSDOLW\�3URWHFWV�&OLPDWH´�ZDV�D�SLORW�LQ�FKDUDFWHU�,W�ZDV�ILQDQFHG�ZLWK�WKH�UHVRXUFHV�IURP�WKH�86�$JHQF\�IRU�,QWHUQDWLRQDO�'HYHORSPHQW�LQ�WKH�IUDPHZRUN�RIWKH�/RFDO�*RYHUQPHQW�3DUWQHUVKLS�3URJUDPPH��0RUHRYHU��IRU�WKH�0XQLFLSDOLWLHV�FRQFHUQHG�ZLWK�LQYHVWLQJ�LQUHQHZDEOH�HQHUJ\�VRXUFHV��FOLPDWH�SURWHFWLRQ�DQG�HQHUJ\�VDYLQJ�� WKH� ,QVWLWXWH� IRU�6XVWDLQDEOH�'HYHORSPHQWSUHSDUHG�JXLGDQFH�WLWOHG�Ä2XU�0XQLFLSDOLW\�3URWHFWV�&OLPDWH´�SHUWDLQLQJ�WR�MRLQLQJ�E\�ORFDO�6HOI�*RYHUQPHQWWKH�JOREDO�HQYLURQPHQWDOO\�VRXQG�DFWLRQV�
7KH�SULRULW\�DFWLYLW\�VHFWRUV�RI�WKH�(&2�)81'�LQFOXGH�SURYLVLRQ�RI�ILQDQFLDO�VXSSRUW�WR�SURMHFWV�LQ�WKH�ILHOGRI� UHGXFWLRQ� RI� JUHHQKRXVH� JDVHV� HPLVVLRQ� �HQHUJ\� VDYLQJ�� SURPRWLRQ� RI� UHQHZDEOH� HQHUJ\� VRXUFHV�HOLPLQDWLRQ�RI�PHWKDQH�IURP�FRDO�PLQHV�DQG�PXQLFLSDO� ODQGILOOV�DQG�IUHRQV�IURP�PDQXIDFWXULQJ�SURFHVVHV��7KH�(&2�)81'�SURPRWHV�FHUWDLQ� ILHOGV�RI�LWV�RZQ�DFWLYLW\�DOVR�E\�PHDQV�RI�FRPSHWLWLRQV��H�J�� IRU�HQHUJ\VDYLQJ�LQ�KHDWLQJ�V\VWHPV��RU�UHGXFWLRQ�RI�DLU�SROOXWDQW�HPLVVLRQ�LQ�KHDOWK�UHVRUWV�DQG�QDWLRQDO�SDUNV��ZKHUHVXFK�SURMHFWV�DUH�HQGHDYRXUHG�ZKLFK�LQFOXGH�WKHUPDO�PRGLILFDWLRQ�PHDVXUHV�LQ�UHVLGHQWLDO�EXLOGLQJ�LQ�SDUDOOHOZLWK�PRGHUQLVDWLRQ�RI�UHVSHFWLYH�ERLOHU�SODQWV�
7KH� LQVWLWXWLRQV� PHQWLRQHG� DERYH�� ERWK� WKH� JRYHUQPHQWDO� DQG� QRQ�JRYHUQPHQWDO� RQHV�� SDUWLFLSDWH� WRSUHSDUDWLRQ� RI� LQIRUPDWLRQ� EXOOHWLQV�� 7KH� ,QVWLWXWH� RI� (QYLURQPHQWDO� 3URWHFWLRQ� SXEOLVKHV� EXOOHWLQ� WLWOHGÄ&OLPDWH�&KDQJH´�ZKLFK�EHLQJ�FRQWUDFWHG�E\� WKH�0LQLVWU\�RI�(QYLURQPHQW� LV�SUHSDUHG� WZLFH�D�\HDU�E\� WKH3ROLVK�81)&&&�([HFXWLYH�%XUHDX��7KH�DLP�RI�WKLV�EXOOHWLQ�LV�WR�VSUHDG�WKH�LVVXHV�RI�FOLPDWH�FKDQJH�UHODWLQJWR� DQWKURSRJHQLF� DFWLYLWLHV�� 7KH� EXOOHWLQ� SUHVHQWV� LQIRUPDWLRQ� RQ� WKH� QDWLRQDO� DQG� LQWHUQDWLRQDO� DFWLYLWLHVDLPLQJ� DW� FOLPDWH� FKDQJH� PLWLJDWLRQ�� DQG� RQ� VFLHQWLILF� UHVHDUFKHV� DQG� SURMHFWV� FRQGXFWHG� LQ� 3RODQG� DQGDEURDG��7KH�EXOOHWLQ�LV�GHOLYHUHG�IUHH�RI�FKDUJH�WR�HYHU\RQH�FRQFHUQHG�
0LQLVWU\�RI�(QYLURQPHQW�� LQ� FROODERUDWLRQ�ZLWK� WKH�3ROLVK�(FRORJLFDO� &OXE� DQG� WKH�%XUHDX� IRU� 6XSSRUWLQJ(FRORJLFDO�/REE\LQJ�� SXEOLVKHV� D� ELPRQWKO\� WLWOHG� Ä7KH�%XOOHWLQ� ��5HJLRQDO�(FRORJLFDO� &HQWUH� IRU�&HQWUDODQG� (DVWHUQ� (XURSH´�� ZKHUH� LQIRUPDWLRQ� LV� SUHVHQWHG� RQ�� LQWHU� DOLD�� WKH� 6WDWH� HFRORJLFDO� SROLF\�� &OLPDWH&RQYHQWLRQ�� LQLWLDWLYHV� XQGHUWDNHQ� IRU� WKH� VDNH� RI� HQYLURQPHQWDO� SURWHFWLRQ�� DQG� KHQFH� RQ� FRPEDWLQJ� WKHJUHHQKRXVH�HIIHFW��$UWLFOHV�FRQFHUQLQJ�XQFRQYHQWLRQDO�HQHUJ\�VRXUFHV�DQG�LQQRYDWLYH�WHFKQRORJLFDO�VROXWLRQVLQ�WKH�ILHOG�RI�HQHUJ\�FDQ�EH�IRXQG�LQ�Ä(FRORJLFDO�%XOOHWLQ´�SXEOLVKHG�E\�WKH�8SSHU�6LOHVLDQ�'LVWULFW�RI� WKH3ROLVK�(FRORJLFDO�&OXE�
$OVR��UDGLR�DQG�79�SURJUDPPHV�EURDGFDVWHG�FRXQWU\�ZLGH�SURPRWH�LQ�D�YDULHW\�RI�IRUPV�WKH�LQIRUPDWLRQ�RQFOLPDWH�FKDQJH��HQYLURQPHQWDO�KD]DUGV�UHODWLQJ�WR�FLYLOLVDWLRQ��DQG�WKH�DFWLRQV�EHLQJ�XQGHUWDNHQ�IRU�WKH�VDNHRI�WKH�HQYLURQPHQW�ZH�DOO�GZHOO�LQ�

�����3DUWLFLSDWLRQ�WR�LQWHUQDWLRQDO�DFWLYLWLHV
7KH�H[DPSOHV�RI�LQWHUQDWLRQDO�FR�RSHUDWLRQ�LQ�WKH�ILHOG�RI�HGXFDWLRQ�DQG�SURPRWLRQ�RI�SXEOLF�DZDUHQHVV�LQ�WKHILHOG�RI�WKH�LVVXHV�RI�FOLPDWH�FKDQJH�DUH�SUHVHQWHG�EHORZ�
,Q� &HQWUDO� DQG� (DVWHUQ� (XURSH�� WKH� RUJDQLVDWLRQV� FRQFHUQHG� ZLWK� FOLPDWH� SURWHFWLRQ� HVWDEOLVKHG� &OLPDWH$FWLRQ�1HWZRUN� LQ�&HQWUDO� DQG�(DVWHUQ�(XURSH� �&$1&((���7KH� 3ROLVK� SDUWQHU� WR� WKLV� RUJDQLVDWLRQ� LV� WKH3ROLVK�(FRORJLFDO�&OXE�
,Q�������WKH�0D]RYLDQ�'LVWULFW�RI�WKH�3ROLVK�(FRORJLFDO�&OXE��ZLOO�FRQFOXGH�LPSOHPHQWDWLRQ�RI�WKUHH�\HDUFOLPDWLF�SURMHFW�HVWDEOLVKHG�LQ�&HQWUDO�DQG�(DVWHUQ�(XURSH�MRLQWO\�E\�WKH�5HJLRQDO�(QYLURQPHQWDO�&HQWUH�DQGWKH�:RUOG�5HVRXUFH�,QVWLWXWH��LQ�:DVKLQJWRQ�'�&��7KH�DLP�RI�WKLV�SURMHFW�LV�WR�XSJUDGH�NQRZOHGJH�RI�WKHPHPEHUV�RI�HFRORJLFDO�RUJDQLVDWLRQV�RQ�WKH�LVVXHV�RI�FOLPDWH�FKDQJH�DQG�RQ�&OLPDWH�&RQYHQWLRQ�DQG�LWVPHFKDQLVPV��DV�ZHOO�DV�WR�EXLOG�XQGHUVWDQGLQJ�EHWZHHQ�WKH�QRQ�JRYHUQPHQWDO�HFRORJLFDO�RUJDQLVDWLRQVGHDOLQJ�ZLWK�HQYLURQPHQWDO�SURWHFWLRQ��DQG�WKHVH�SXEOLF�DQG�JRYHUQPHQWDO�LQVWLWXWLRQV��ZKLFK�PDQDJH�FR�RSHUDWLRQ�LQ�WKLV�ILHOG�
,Q� DFDGHPLF� \HDU� ����������� WKH� 3ROLVK� QRQ�JRYHUQPHQWDO� RUJDQLVDWLRQV� MRLQHG� DQ� LQWHUQDWLRQDO� FDPSDLJQQDPHG� Ä7KH�%HW´�� ,Q� WKH� IUDPHZRUN� RI� WKLV� DFWLRQ�� \RXQJ� UHSUHVHQWDWLYHV� RI� QRQ�JRYHUQPHQWDO� HFRORJLFDORUJDQLVDWLRQV��VFKRROV��XQLYHUVLWLHV��DQG�WKH�SXEOLF�HQWHUHG�D�EHW�ZLWK�WKHLU�JRYHUQPHQW��WR�FODLP�WKDW�WKH\�DUH



��

LQ�SRVLWLRQ� WR� UHGXFH�&2�� HPLVVLRQ� �� WKDW� LV� RQH�RI� WKH�PDMRU� JUHHQKRXVH� JDVHV� �� E\� D� GHILQLWH� SHUFHQWDJHFRUUHVSRQGLQJ�WR�WKH�QDWLRQDO�REOLJDWLRQ�FRPPLWWHG�LQ�DFFRUGDQFH�ZLWK�WKH�.\RWR�3URWRFRO��EXW�LQ�D�IL[HG�DQGD�FRQVLGHUDEO\�VKRUWHU�WLPH�OLPLW��6XFK�FDPSDLJQ�SURYLGHV�D�ORW�RI�EHQHILWV��EXW�ILUVW�RI�DOO�LW�KDV�EURXJKW�WKHDWWHQWLRQ� RI� WKH� SXEOLF� WR� WKH� UHDVRQV� IRU� FOLPDWH� FKDQJH�� LQYROYHG� \RXQJ� SHRSOH� LQWR� DFWLYLW\� UHODWLQJ� WRHQYLURQPHQWDO�SURWHFWLRQ��DQG�IRUFHG�PRUH�DFWLYLWLHV�WR�EH�GRQH�LQ�WKH�ILHOG�RI�HFRORJLFDO�HGXFDWLRQ�DW�VFKRROVDQG� XQLYHUVLWLHV��0RUHRYHU�� WKLV� FDPSDLJQ� �� E\� PHDQV� RI� PDNLQJ� WKH� SXEOLF� DZDUH� RI� WKH� RSSRUWXQLW\� WRUHGXFH�FDUERQ�GLR[LGH�HPLVVLRQ� LQ�KRXVHKROGV�E\�PHDQV�RI�HGXFDWLRQ�DQG�FKDQJH� LQ�EHKDYLRXU� �� FDQ�EULQJHVVHQWLDO� VDYLQJV� WR� WKH� 6WDWH�� DV� ZHOO� DV� WR� PDNH� SROLWLFLDQV� FRQFHUQHG� ZLWK� DFWLYH� SDUWLFLSDWLRQ� WRHQYLURQPHQWDO�SURWHFWLRQ�
,Q� WKH� SHULRG� RI� ����������� 3RODQG� SDUWLFLSDWHG� WR� WKH� 'XWFK� 6&25(� 3URJUDPPH� IRU� WKH� FR�RSHUDWLRQEHWZHHQ�WKH�'XWFK�SXEOLF�DQG�WKH�&HQWUDO�(XURSHDQ�FRXQWULHV��7KH�DLP�RI�WKLV�3URJUDPPH�ZDV�WR�HVWDEOLVKSHUVLVWHQW�VWUXFWXUHV�LQ�WKHVH�FRXQWULHV��WKRVH�ZRXOG�VXSSRUW�WKH�JURZWK�LQ�HQHUJ\�HIILFLHQF\�LQ�LWV�HQG�XVHUV�7KH�3ROLVK�FR�RUGLQDWRU�RI�WKH�6&25(�3URJUDPPH�ZDV�WKH�3ROLVK�1DWLRQDO�&RQVHUYDWLRQ�$JHQF\��'HWDLOHGDFWLRQ� SODQ� SUHSDUHG� LQ� WKH� IUDPHZRUN� RI� WKLV� SURJUDPPH� LQFOXGHV�� LQWHU� DOLD�� HGXFDWLRQ� DQG� DZDUHQHVVUDLVLQJ�RI�WKH�SXEOLF�LQ�WKH�ILHOG�RI�HIILFLHQW�HQHUJ\�XVH��$�SURJUDPPH�IRU�HGXFDWLQJ�SXSLOV��WHDFKHUV�DQG�VHOI�JRYHUQPHQWDO�SHUVRQQHO�ZDV�SUHSDUHG�WR�WKLV�HQG��DV�ZHOO�DV�(QHUJ\�(IILFLHQF\�7UDLQLQJ�DQG�$GYLVRU\�&HQWUHZDV�HVWDEOLVKHG�
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$EEUHYLDWLRQV
$*+ $NDGHPLD�*yUQLF]R�+XWQLF]D�±�8QLYHUVLW\�RI�0LQLQJ�DQG�0HWDOOXUJ\$,- $FWLYLWLHV�,PSOHPHQWHG�-RLQWO\$6$3� $XWRPDWHG�6KLSERDUG�$HURORJLFDO�3URJUDPPH%$+& %LRVSKHULF�$VSHFWV�RI�WKH�+\GURORJLFDO�&\FOH%2 %DQN�2FKURQ\� URGRZLVND��%DQN�RI�(QYLURQPHQWDO�3URWHFWLRQ�%2'� %LRORJLFDO�2[\JHQ�'HPDQG��LQ���GD\V�SHULRG�&$/0 &LUFXPSRODU�$FWLYH�/D\HU�0RQLWRULQJ&$1&((� &OLPDWH�$FWLRQ�1HWZRUN�LQ�&HQWUDO�DQG�(DVWHUQ�(XURSH&*(�3/ &RPSXWDEOH�*HQHUDO�(TXLOLEULXP�3RODQG&+3 &HQWUDO�+HDWLQJ�3ODQW&25,1$,5 &RRUGLQDWLRQ�GC,QIRUPDWLRQ�(QYLURQPHQWDOH�$,5�HPLVVLRQV�LQYHQWRU\''& 'DWD�'LVWULEXWLRQ�&HQWUH()20�3/� RSWLPLVLQJ�VXSSO\�PRGHO(15,&+ (XURSHDQ�1HWZRUN�IRU�5HVHDUFK�,Q�*OREDO�&KDQJH(0(3 (QYLURQPHQWDO�0RQLWRULQJ�DQG�(YDOXDWLRQ�3URJUDP(8 (XURSHDQ�8QLRQ(80(76$7 (XURSH¶V�0HWHRURORJLFDO�6DWHOOLWH�2UJDQLVDWLRQ)(:( )XQGDFMD�QD�U]HF]�(IHNW\ZQHJR�:\NRU]\VWDQLD�(QHUJLL�±�3ROLVK�)RXQGDWLRQIRU�(QHUJ\�(IILFLHQF\)/8;1(7 *OREDO�7HUUHVWULDO�1HWZRUN±&DUERQ*$: *OREDO�$WPRVSKHUH�:DWFK�RI�:02*&26 *OREDO�&OLPDWH�2EVHUYLQJ�6\VWHP*&0 *HQHUDO�&LUFXODWLRQ�0RGHO*'3 *URVV�'RPHVWLF�3URGXFW*() *OREDO�(QYLURQPHQW�)DFLOLW\*)'/ *HRSK\VLFDO�)OXLG�'\QDPLF�/DERUDWRU\*,66 *RGGDUG�,QVWLWXWH�IRU�6SDFH�6WXGLHV*226 *OREDO�2FHDQ�2EVHUYLQJ�6\VWHP*61� *&26�6XUIDFH�1HWZRUN*71�* *OREDO�7HUUHVWULDO�1HWZRUN±*ODFLHUV*71�3 *OREDO�7HUUHVWULDO�1HWZRUN±3HUPDIURVW*71�& *OREDO�7HUUHVWULDO�1HWZRUN±&DUERQ*8$1� *&26�8SSHU�$LU�1HWZRUN*86 *áyZQ\�8U] G�6WDW\VW\F]Q\�±�&HQWUDO�6WDWLVWLFDO�2IILFH+537 +LJK�5DWH�3LFWXUH�7UDQVPLVVLRQ,%/ ,QVW\WXW�%DGDZF]\�/H QLFWZD�±�)RUHVWU\�5HVHDUFK�,QVWLWXWH,%:�3$1 ,QVW\WXW�%XGRZQLFWZD�:RGQHJR�3$1��,QVWLWXWH�RI�+\GURHQJLQHHULQJ�3$6,&3 ,QVW\WXW�&KHPLL�3U]HP\VáRZHM�±�,QVWLWXWH�RI�,QGXVWULDO�&KHPLVWU\,*%3 ,QWHUQDWLRQDO�*HRVSKHUH�%LRVSKHUH�3URJUDPPH,+'3 ,QWHUQDWLRQDO�+XPDQ�'LPHQVLRQV�3URJUDPPH,+3� ,QWHUQDWLRQDO�+\GURORJLFDO�'HFDGH,0*: ,QVW\WXW�0HWHRURORJLL�L�*RVSRGDUNL�:RGQHM���,QVWLWXWH�RI�0HWHRURORJ\DQG�:DWHU�0DQDJHPHQW,2�3$1 ,QVW\WXW�2FHDQRORJLL�3$1�±�,QVWLWXWH�RI�2FHDQRORJ\�3$6,2 ,QVW\WXW�2FKURQ\� URGRZLVND�±�,QVWLWXWH�RI�(QYLURQPHQWDO�3URWHFWLRQ,Q( ,QVW\WXW�QD�5]HF]�(NRUR]ZRMX���,QVWLWXWH�IRU�6XVWDLQDEOH�'HYHORSPHQW,3$ ,QWHUQDWLRQDO�3HUPDIURVW�$VVRFLDWLRQ,3&& ,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH,81* ,QVW\WXW�8SUDZ\��1DZR HQLD�L�*OHER]QDZVWZD���,QVWLWXWH�RI�6RLO6FLHQFH�DQG�3ODQW�&XOWLYDWLRQ-, -RLQW�,PSOHPHQWDWLRQ.%1� .RPLWHW�%DGD �1DXNRZ\FK�±�6WDWH�&RPPLWWHH�IRU�6FLHQWLILF�5HVHDUFK/2,&= /DQG�2FHDQ�,QWHUDFWLRQV�LQ�WKH�&RDVWDO�=RQH/5'0�1( /RQJ�5XQ�'\QDPLF�0RGHO�IRU�1DWLRQDO�(FRQRP\/8&& /DQG�8VH�DQG�&RYHU�&KDQJH�3URMHFW0(7(26$7 7KH�(80(76$7�JHRVWDWLRQDU\�PHWHRURORJLFDO�VDWHOOLWH0* 0LQLVWHUVWZR�*RVSRGDUNL�±�0LQLVWU\�RI�(FRQRP\0225('��%82<6 DXWRQRPLF�PHDVXUHPHQW�EXR\V
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02 =1L/ 0LQLVWHUVWZR�2FKURQ\� URGRZLVND��=DVREyZ�1DWXUDOQ\FK�L�/H QLFWZD�±SUHYLRXV�QDPH�RI�WKH�0LQLVWU\�RI�(QYLURQPHQW063 0LQLVWHUVWZR�6NDUEX�3D VWZD���0LQLVWU\�RI�WKH�7UHDVXU\0 0LQLVWHUVWZR� URGRZLVND�±�0LQLVWU\�RI�(QYLURQPHQW06:,$ 0LQLVWHUVWZR�6SUDZ�:HZQ WU]Q\FK�L�$GPLQLVWUDFML���0LQLVWU\RI�,QWHULRU�DQG�$GPLQLVWUDWLRQ07L*0 0LQLVWHUVWZR�7UDQVSRUWX�L�*RGSRGDUNL�0RUVNLHM�±�0LQLVWU\�RI�7UDQVSRUW�DQG0DULQH�0DQDJHPHQW1)2 L*: 1DURGRZ\�)XQGXV]�2FKURQ\� URGRZLVND�L�*RVSRGDUNL�:RGQHM�±1DWLRQDO�)XQG�IRU�(QYLURQPHQWDO�3URWHFWLRQ�DQG�:DWHU�0DQDJHPHQW12$$ 1DWLRQDO�2FHDQLF�DQG�$WPRVSKHULF�$GPLQLVWUDWLRQ13. WKUHH�FRPSRQHQW�IHUWLOLVHU1= 1DURG\�=MHGQRF]RQH�±�8QLWHG�1DWLRQV2(&' 2UJDQLVDWLRQ�IRU�(FRQRPLF�&R�RSHUDWLRQ�DQG�'HYHORSPHQW2=( RGQDZLDOQH� UyGáD�HQHUJLL�±�UHQHZDEOH�HQHUJ\�VRXUFHV3$1� 3ROVND�$NDGHPLD�1DXN�±�3ROLVK�$FDGHP\�RI�6FLHQFHV3'86 3ULPDU\�'DWD�8VHU�6WDWLRQ3*1L* 3ROVNLH�*yUQLFWZR�1DIWRZH�L�*D]RZQLFWZR�±�3ROLVK�2LO�DQG�*DV�&RPSDQ\3( 3UDZR�(QHUJHW\F]QH�±�$FW�RQ�(QHUJ\�/DZ3(1 3RZHU�(QJLQHHULQJ�&RPSDQLHV3+$5( 3RODQG�DQG�+XQJDU\�$VVLVWDQFH�IRU�5HVWUXFWXULQJ�RI�WKH�(FRQRP\3/1 SROVNL�QRZ\�]áRW\�±�3ROLVK�1HZ�=ORW\32( 3R]DU] GRZH�2UJDQL]DFMH�(NRORJLF]QH�±�1RQ�JRYHUQPHQWDO(QYLURQPHQWDO�2UJDQLVDWLRQV3526.�(� VLPXODWLRQ�GHPDQG�PRGHO53 5]HF]SRVSROLWD�3ROVND�±�5HSXEOLF�RI�3RODQG50 5DGD�0LQLVWUyZ�±�&RXQFLO�RI�0LQLVWHUV6)&��'5,)7(56� 6XUIDFH�'ULIWHUV6223� 6KLS�RI�2SSRUWXQLW\�3URJUDPPH67$57�,*%3� 6\VWHP�IRU�$QDO\VLV��5HVHDUFK�DQG�7UDLQLQJ68%�6)& 6XE�VXUIDFH7$5 7KLUG�$VVHVVPHQW�5HSRUW7,'(��*$8*(6� VWDWLRQV�IRU�VHD�OHYHO�PHDVXUHPHQWV7,526 7HOHYLVLRQ�,QIUDUHG�2EVHUYDWLRQ�6DWHOOLWH7296 7,526�2SHUDWLRQDO�9HUWLFDO�6RXQGHU8$0 8QLZHUV\WHW�$GDPD�0LFNLHZLF]D�±�$GDP�0LFNLHZLF]�8QLYHUVLW\80. 8QLZUV\WHW�0LNRáDMD�.RSHUQLND�±�1LFRODV�&RSHUQLFXV�8QLYHUVLW\81(6&2 8QLWHG�1DWLRQV�(FRQRPLF�6FLHQWLILF�DQG�&XOWXUH�2UJDQLVDWLRQ81)&&& 8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH8.,( 8U] G�.RPLWHWX�,QWHJUDFML�(XURSHMVNLHM�±�6WDWH�&RPPLWWHH�IRU�(XURSHDQ,QWHJUDWLRQ85( 8U] G�5HJXODFML�(QHUJHW\NL�±�(QHUJ\�5HJXODWLRQ�$JHQF\86$,' 86�$JHQF\�IRU�,QWHUQDWLRQDO�'HYHORSPHQW86' 8QLWHG�6WDWHV�'ROODU926 9ROXQWHHU�2EVHUYLQJ�6KLS:&53 :RUOG�&OLPDWH�5HVHDUFK�3URJUDPPH:02 :RUOG�0HWHRURORJLFDO�2UJDQLVDWLRQ=3(�� =DáR HQLD�SROLW\NL�HQHUJHW\F]QHM�3ROVNL�GR������U��±�$VVXPSWLRQVIRU�(QHUJ\�3ROLF\�IRU�3RODQG�E\�����
&KHPLFDO�VSHFLHV
&2� FDUERQ�GLR[LGH&+� PHWKDQH+)& K\GURIOXRURFDUERQV1+� DPPRQLD1�2 QLWURXV�R[LGH3)& SHUIOXRURFDUERQV6)� VXOSKXU�KH[DIOXRULGH
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/,7(5$785(

$QDO\VLV� RI�PDUNHW� VLWXDWLRQ� DQG� WKH� HIIHFWLYHQHVV� RI� VR� IDU� XQGHUWDNHQ� DFWLRQV� DLPHG� DW� LWV� LPSURYHPHQW�0LQLVWU\�RI�/DERXU�DQG�6RFLDO�3ROLF\��$SULO��������LQ�3ROLVK�$SSOLFDWLRQ�RI�6$),5(�VRIWZDUH�IRU�SUHSDUDWLRQ�RI�VFHQDULRV�IRU�GHYHORSPHQW�RI�UHQHZDEOH�HQHUJ\�VHFWRU�LQ3RODQG� E\� ������ (&� %5(&� (XURSHDQ� 5HQHZDEOH� (QHUJ\� &HQWUH�� DW� WKH� ,QVWLWXWH� IRU� $JULFXOWXUDO&RQVWUXFWLRQ�0HFKDQLVDWLRQ�DQG�(OHFWULILFDWLRQ���������LQ�3ROLVK�$VVXPSWLRQV� IRU� HQHUJ\� SROLF\� IRU� 3RODQG� E\� ������ 0LQLVWU\� RI� (FRQRP\�� :DUVDZ�� )HEUXDU\� ������ �LQ3ROLVK�'HPLGRZLF]� *��� 'HSXWDW� 7��� *yUVNL� 7��� .UDVRZLF]� 6��� .X � -��� 6WXF]\ VNL� 7�� $GDSWDWLRQ� VFHQDULRV� RIDJULFXOWXUH�LQ�3RODQG�WR�IXWXUH�FOLPDWH�FKDQJHV��(QYLURQPHQWDO�0RQLWRULQJ�DQG�$VVHVVPHQW��������������������
'HPLGRZLF]�*���'HSXWDW�7���*yUVNL�7���.UDVRZLF]�6���.X �-��������3RVVLEOH�FKDQJHV�LQ�SODQW�SURGXFWLRQ�LQUHODWLRQ�WR�H[SHFWHG�FOLPDWH�FKDQJH�LQ�3RODQG��&RQIHUHQFH�0DWHULDOV�RQ��&OLPDWH�LQ�3RODQG��&KDQJHDQG�9DULDELOLW\���àyG ������1RYHPEHU���������������LQ�3ROLVK�'HPRJUDSKLF�SURJQRVLV�IRU�3RODQG�E\�WKH�9RLYRGVKLS�IRU�WKH�SHULRG�RI������������*86��:DUVDZ��������LQ3ROLVK�'HSXWDW�7��������&RQVHTXHQFHV�RI�FOLPDWH�FKDQJH�RQ�SKHQRORJ\�RI�VHOHFWHG�FXOWLYDWLRQ�SODQWV��&RQIHUHQFH0DWHULDOV� RQ� �&OLPDWH� LQ� 3RODQG�� &KDQJH� DQG�9DULDELOLW\� ��� àyG �� ���� 1RYHPEHU� ������ ������� �LQ3ROLVK�
'HYHORSPHQW� RI� JUHHQKRXVH� JDV� HPLVVLRQ� UHGXFWLRQ� SROLF\� DQG� HQKDQFHPHQW� RI� WKHLU� UHPRYDO� LQ� PDMRUHFRQRP\�VHFWRUV��LQFOXGLQJ�DQDO\VLV�RI�OHJDO�DQG�HFRQRPLF�UHJXODWLRQV�LQ�WKH�ILHOG�RI�WKH�RSSRUWXQLW\WR�DSSO\�WKH�-RLQW�,PSOHPHQWDWLRQ�PHFKDQLVPV��,QVWLWXWH�RI�(QYLURQPHQWDO�3URWHFWLRQ��:DUVDZ��������LQ�3ROLVK�'LUHFWLRQV�IRU�,QGXVWULDO�3ROLF\�IRU�WKH�3HULRG�RI������������0LQLVWU\�RI�(FRQRP\���LQ�3ROLVK�(IIHFWV� RI� LPSOHPHQWDWLRQ� RI� WKH� QDWLRQDO� UHIRUP�SURJUDPPH� IRU� KDUG� FRDO�PLQLQJ� LQ� WKH� SHULRG� RI� �����������0LQLVWU\�RI�(FRQRP\���������LQ�3ROLVK�(QYLURQPHQWDO�3URWHFWLRQ��*86�,QIRUPDWLRQ�DQG�3XEOLFDWLRQV��:DUVDZ��<HDUERRNV� IRU� WKH�SHULRG�RI�������������LQ�3ROLVK�
(QYLURQPHQWDO� 3URWHFWLRQ� LQ� 3RODQG�� *XLGDQFH� RQ� OHJDO� UHJXODWLRQV�� DGPLQLVWUDWLYH� SURFHGXUHV� DQGLQVWLWXWLRQV���UG�(GLWLRQ��,QVWLWXWH�RI�(QYLURQPHQWDO�3URWHFWLRQ���������LQ�3ROLVK�)RUHVWU\�������*86�,QIRUPDWLRQ�DQG�3XEOLFDWLRQV��:DUVDZ���������LQ�3ROLVK�
)XHO�DQG�HQHUJ\�PDQDJHPHQW�LQ�WKH�SHULRG�RI������������*86�,QIRUPDWLRQ�DQG�3XEOLFDWLRQV��:DUVDZ��������LQ�3ROLVK�
*DM� +�� HW� DOO�� 'HYHORSPHQW� DQG� XSGDWLQJ� RI� PDFUR�HFRQRPLF� DQG� VHFWRUDO� VFHQDULRV� IRU� JUHHQKRXVH� JDVUHGXFWLRQ��HPLVVLRQ�DQG�VLQN�E\�������,QVWLWXWH�RI�(QYLURQPHQWDO�3URWHFWLRQ���������LQ�3ROLVK�
,QIRUPDWLRQ�RQ�XQHPSOR\PHQW�LQ�'HFHPEHU�������0LQLVWU\�RI�/DERXU�DQG�6RFLDO�3ROLF\���LQ�3ROLVK�
,QYHQWRU\�RI�JUHHQKRXVH�JDV�HPLVVLRQ�DQG�UHPRYDO�LQ�3RODQG�LQ�������,QVWLWXWH�RI�(QYLURQPHQWDO�3URWHFWLRQ��������LQ�3ROLVK�
,QYHQWRU\�RI�JUHHQKRXVH�JDV�HPLVVLRQ�DQG�UHPRYDO�LQ�3RODQG�LQ�������,QVWLWXWH�RI�(QYLURQPHQWDO�3URWHFWLRQ��������LQ�3ROLVK�
,QYHQWRU\�RI�JUHHQKRXVH�JDVHV�&2���&+���1�2��3)&V��+)&V�DQG�6)��HPLVVLRQ�DQG�UHPRYDO�LQ�3RODQG�LQ�����IRU� WKH� SXUSRVH� RI�&OLPDWH�&RQYHQWLRQ� E\� WKH�PHWKRG� DQG� LQ� WKH� VWUXFWXUH� RI� WKH� FDWHJRULHV�� ,3&&5HYLVHG�������,QVWLWXWH�RI�(QYLURQPHQWDO�3URWHFWLRQ���������LQ�3ROLVK�
,QYHQWRU\�RI�JUHHQKRXVH�JDVHV�&2���&+���1�2��3)&V��+)&V�DQG�6)��HPLVVLRQ�DQG�UHPRYDO�LQ�3RODQG�LQ�����IRU� WKH� SXUSRVH� RI�&OLPDWH�&RQYHQWLRQ� E\� WKH�PHWKRG� DQG� LQ� WKH� VWUXFWXUH� RI� WKH� FDWHJRULHV�� ,3&&5HYLVHG�������,QVWLWXWH�RI�(QYLURQPHQWDO�3URWHFWLRQ���������LQ�3ROLVK�
,QYHQWRU\� RI� JUHHQKRXVH� JDVHV� HPLVVLRQ� DQG� UHPRYDO� LQ� 3RODQG� LQ� ������ ,QVWLWXWH� RI� (QYLURQPHQWDO3URWHFWLRQ���������LQ�3ROLVK�
,QYHQWRU\�RI�JUHHQKRXVH�JDVHV�&2���&+���1�2��3)&V��+)&V�DQG�6)��HPLVVLRQ�DQG�UHPRYDO�LQ�3RODQG�LQ�����IRU� WKH� SXUSRVH� RI�&OLPDWH�&RQYHQWLRQ� E\� WKH�PHWKRG� DQG� LQ� WKH� VWUXFWXUH� RI� WKH� FDWHJRULHV�� ,3&&5HYLVHG�������,QVWLWXWH�RI�(QYLURQPHQWDO�3URWHFWLRQ���������LQ�3ROLVK�
,QYHQWRU\� RI� JUHHQKRXVH� JDVHV�&2��� &+��� 1�2�� 3)&V��+)&V� DQG� 6)�� HPLVVLRQ� DQG� UHPRYDO� LQ� 3RODQG� LQ������,QVWLWXWH�RI�(QYLURQPHQWDO�3URWHFWLRQ���������LQ�3ROLVK�,QYHQWRU\�RI�JUHHQKRXVH�JDVHV�&2���&+���1�2��3)&V��+)&V�DQG�6)��HPLVVLRQ�DQG�UHPRYDO�LQ�3RODQG�LQ�����U��,QVWLWXWH�RI�(QYLURQPHQWDO�3URWHFWLRQ���������LQ�3ROLVK�
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,QYHQWRU\�RI�JUHHQKRXVH�JDVHV�&2���&+���1�2��3)&V��+)&V�DQG�6)��HPLVVLRQ�DQG�UHPRYDO�LQ�3RODQG�LQ�����IRU� WKH� SXUSRVH� RI�&OLPDWH�&RQYHQWLRQ� E\� WKH�PHWKRG� DQG� LQ� WKH� VWUXFWXUH� RI� WKH� FDWHJRULHV�� ,3&&5HYLVHG�������,QVWLWXWH�RI�(QYLURQPHQWDO�3URWHFWLRQ���������LQ�3ROLVK�
,QYHQWRU\�RI�JUHHQKRXVH�JDVHV�&2���&+���1�2��3)&V��+)&V�DQG�6)��HPLVVLRQ�DQG�UHPRYDO�LQ�3RODQG�LQ�����IRU� WKH� SXUSRVH� RI�&OLPDWH�&RQYHQWLRQ� E\� WKH�PHWKRG� DQG� LQ� WKH� VWUXFWXUH� RI� WKH� FDWHJRULHV�� ,3&&5HYLVHG�������,QVWLWXWH�RI�(QYLURQPHQWDO�3URWHFWLRQ���������LQ�3ROLVK�-XUDN�'���.DF]PDUHN� =���1DSLyUNRZVNL� -��� ������ ,PSDFW� RI� FOLPDWH� FKDQJH� RQ� ZDWHU� UHVRXUFHV� LQ� 3RODQG�3XEOLFDWLRQV�RI�WKH�,QVWLWXWH�RI�*HRSK\VLFV��3ROLVK�$FDGHP\�RI�6FLHQFH��(����������:DUVDZ�/LV]HZVND� 0��� 2VXFK� 0��� ������ $VVHVVPHQW� RI� WKH� LPSDFW� RI� JOREDO� FOLPDWH� FKDQJH� VLPXODWHG� E\� WKH(&+$0��/6*�JHQHUDO�FLUFXODWLRQ�PRGHO�RQWR�K\GURORJLFDO�UHJLPH�RI�WKUHH�3ROLVK�FDWFKPHQWV��$FWD*HRSK\VLFD�3RORQLFD�;/9�������������
/LVW�RI�WKH�$FWV�DGRSWHG�E\�WKH�3DUOLDPHQW�LQ������DQG������ZKLFK�ZHUH�VXEPLWWHG�RQ� WKH� LQLWLDWLYH�RI� WKH&RXQFLO�RI�0LQLVWHUV��WKRVH�LQFOXGHG�WKH�SURYLVLRQV�WR�KDUPRQLVH�WKH�3ROLVK�OHJLVODWLRQ�ZLWK�WKDW�RI�WKH(XURSHDQ�8QLRQ��DV�IRU����0D\���������LQ�3ROLVK�
/LVW� RI� WKH� *RYHUQPHQWDO� 'UDIW� $FWV� FXUUHQWO\� XQGHU� FRQVLGHUDWLRQ� E\� WKH� 3DUOLDPHQW�� WKRVH� LQFOXGHSURYLVLRQV�WR�KDUPRQLVH�WKH�3ROLVK�OHJLVODWLRQ�ZLWK�WKDW�RI�WKH�(XURSHDQ�8QLRQ���LQ�3ROLVK�
/LVW�RI�SURMHFWV�FR�ILQDQFHG�DQG�DSSURYHG�WR�ILQDQFLQJ�E\�WKH�(FR�)XQG�LQ�WKH�SHULRG�RI�����������LQ�WKH�ILHOG�RIJUHHQKRXVH�JDV�HPLVVLRQ�UHGXFWLRQ��(FR�)XQG���������LQ�3ROLVK�
/LVW�RI�SURMHFWV�FR�ILQDQFHG�DQG�DSSURYHG� WR� ILQDQFLQJ�E\� WKH�1DWLRQDO�)XQG� IRU�(QYLURQPHQWDO�3URWHFWLRQDQG�:DWHU�0DQDJHPHQW�LQ�WKH�SHULRG�RI�����������LQ�WKH�ILHOG�RI�JUHHQKRXVH�JDV�HPLVVLRQ�UHGXFWLRQ��������LQ�3ROLVK�0LQRU�6WDWLVWLFDO�<HDUERRN��*86��:DUVDZ���������LQ�3ROLVK�
0L WXV�0��7KH�UROH�RI�UHJLRQDO�DWPRVSKHULF�FLUFXODWLRQ�LQ�IRUPLQJ�FOLPDWH�DQG�RFHDQRJUDSKLF�FRQGLWLRQV�LQWKH�3ROLVK�FRDVWDO� ]RQH�RI� WKH�%DOWLF�6HD�� ,QVWLWXWH�RI�0HWHRURORJ\� DQG�:DWHU�0DQDJHPHQW��0DULQH'LYLVLRQ�LQ�*G\QLD��7KHVLV�TXDOLI\LQJ�DV�DVVLVWDQW�SURIHVVRU���������LQ�3ROLVK�7KH� 1DWLRQDO� &DVH� 6WXG\� RQ� WKH� 6RXUFHV� DQG� 6LQNV� RI� *UHHQKRXVH� *DVHV� LQ� 3RODQG�� 0LQLVWU\� RI(QYLURQPHQWDO�3URWHFWLRQ�1DWXUDO�5HVRXUFHV�DQG�)RUHVWU\���������LQ�3ROLVK�
1 FNL�-��0HDVXUHPHQWV�RI�DWPRVSKHULF�FRQFHQWUDWLRQ�RI�JUHHQKRXVH�JDVHV�RQ�0W��.DVSURZ\�:LHUFK��0LQLQJDQG� 0HWDOOXUJ\� $FDGHP\�� &KDLU� RI� (QYLURQPHQWDO� 3K\VLFV�� )DFXOW\� RI� 3K\VLFV� DQG� 1XFOHDU7HFKQLTXH���������LQ�3ROLVK�3DZáRZVND�-��([LVWLQJ�V\VWHP�RI�FOLPDWH�REVHUYDWLRQ�DQG�WKH�FXUUHQW�VWDWH�RI�FOLPDWH�VWXGLHV��DQG�WKH�SODQ�IRU3RODQG¶V� SDUWLFLSDWLRQ� WR� FOLPDWH� REVHUYDWLRQ� V\VWHP� LQ� JOREDO� VFDOH� �*&26��� ,QVWLWXWH� RI(QYLURQPHQWDO�3URWHFWLRQ���������LQ�3ROLVK�3DZáRZVND� -�� 7KH� QDWLRQDO� DFWLYLWLHV� UHODWLQJ� WR� HGXFDWLRQ� DQG� LQIRUPDWLRQ� SROLF\� LQ� WKH� ILHOG� RI� FOLPDWHFKDQJH�DQG�&OLPDWH�&RQYHQWLRQ��,QVWLWXWH�RI�(QYLURQPHQWDO�3URWHFWLRQ��:DUVDZ���������LQ�3ROLVK�3U] GND� =�� 5HVXOWV� RI� WHVWLQJ� JUHHQKRXVH� JDV� FRQFHQWUDWLRQ� VWXLG\� DW� WKH� %RUHFND� )RUHVW� &RPSUHKHQVLYH(QYLURQPHQWDO�0RQLWRULQJ�6WDWLRQ��,QVWLWXWH�RI�(QYLURQPHQWDO�3URWHFWLRQ���������LQ�3ROLVK�5DGZD VNL�(��HW� DOO��6WUDWHJLHV� IRU�JUHHQKRXVH�JDV�HPLVVLRQ� UHGXFWLRQ�DQG� UHPRYDO�E\�SDUWLFXODU�JDV� W\SHV�1�2��+)&V�� 3)&V� DQG� 6)��� DQG� VHFWRUV� E\� ������ ,QVWLWXWH� RI� (QYLURQPHQWDO� 3URWHFWLRQ��:DUVDZ��������LQ�3ROLVK�5HSRUW�RQ�WKH�VWDWH�RI�HFRQRP\�LQ�������0LQLVWU\�RI�(FRQRP\��:DUVDZ���������LQ�3ROLVK�5HSRUW�RQ�WKH�VWDWH�RI�LQGXVWU\�LQ�������0LQLVWU\�RI�(FRQRP\��:DUVDZ���������LQ�3ROLVK�5HSRUW�RQ�WKH�VWDWH�RI�IRUHVW�LQ�3RODQG�LQ�������,Q�Ä7LPEHU�,QGXVWU\´��-RXUQDO�RI�WKH�$VVRFLDWLRQ�RI�)RUHVWU\DQG�7LPEHU�(QJLQHHUV�DQG�7HFKQLFLDQV��1RYHPEHU���������LQ�3ROLVK�,QGXVWULDO�<HDUERRN�������*86��:DUVDZ���������LQ�3ROLVK�
6HFRQG�6WDWH�(FRORJLFDO�3ROLF\��0LQLVWU\�RI�WKH�(QYLURQPHQW���������LQ�3ROLVK�6HFRQG� 1DWLRQDO� 5HSRUW� WR� WKH� &RQIHUHQFH� RI� WKH� 3DUWLHV� WR� WKH� 81� )UDPHZRUN� &RQYHQWLRQ� RQ� &OLPDWH&KDQJH��0LQLVWU\�RI�(QYLURQPHQWDO�3URWHFWLRQ��1DWXUDO�5HVRXUFHV�DQG�)RUHVWU\�������6WDWLVWLFDO�<HDUERRN�RI�WKH�5HSXEOLF�RI�3RODQG��*86��:DUVDZ��<HDUERRNV�IRU�WKH�SHULRG�RI�������������LQ3ROLVK�6WUDWHJ\� IRU� GHYHORSPHQW� RI� UHQHZDEOH� HQHUJ\� VHFWRU��0LQLVWU\� RI� WKH� (QYLURQPHQW�� 6HSWHPEHU� ������ �LQ3ROLVK�



��

$11(;�$(0,66,216�75(1'6�>*J@&DUERQ�'LR[LGH
*UHHQKRXVH�*DV�6RXUFH�DQG�6LQN�&DWHJRULHV ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
(PLVVLRQ�ZLWK�UHPRYDOV ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

7RWDO�(PLVVLRQV ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
���(QHUJ\ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

$��)XHO�&RPEXVWLRQ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
���(QHUJ\�LQGXVWULHV ������ ������ ������� ������ ������ ������ ������ ������ ������ ������� �������
���0DQXIDFWXULQJ�,QGXVWULHV�DQG�&RQVWUXFWLRQ ����� ����� ������ ����� ����� ����� ����� ����� ����� ������ ������
���7UDQVSRUW ����� ����� ������ ����� ����� ����� ����� ����� ����� ������ ������
���2WKHU�6HFWRU ������ ����� ������ ����� ����� ����� ����� ����� ����� ������ ������
���2WKHU 1$ 1$ 1$ 1$ 1$ 1$ ��� ��� ��� ��� ���

%��)XJLWLYH�(PLVVLRQV�IURP�)XHOV �� �� �� �� �� �� �� �� �� ��� ���
���6ROLG�)XHOV 1( 1( 1( 1( 1( 1( 1( 1( 1( 1( 1(
���2LO�DQG�1DWXUDO�*DV �� �� �� �� �� �� �� �� �� ��� ���

���,QGXVWULDO�3URFHVVHV ����� ���� ���� ����� ���� ���� ����� ���� ����� ����� �����
$��0LQHUDO�3URGXFWV ����� ���� ���� ���� ���� ���� ���� ���� ���� ����� ����
%��&KHPLFDO�,QGXVWU\ �� �� ��� �� ��� �� ��� ��� ��� �� ��
&��0HWDO�3URGXFWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
'��2WKHU�3URGXFWLRQ ��� ��� 1$ ��� 1$ ��� 1$ 1$ 1$ 1$ 1$
(��3URGXFWLRQ�+)&V��3)&V�L�6)� 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$
)��&RQVXPSWLRQ�+)&V��3)&V�L�6)� 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$
*��2WKHU ����

���6ROYHQW�DQG�2WKHU�3URGXFW�8VH 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$
���$JULFXOWXUH

$��(QWHULF�)HUPHQWDWLRQ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$
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*UHHQKRXVH�*DV�6RXUFH�DQG�6LQN�&DWHJRULHV ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
%��0DQXUH�0DQDJHPHQW 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$
&��5LFH�&XOWLYDWLRQ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$
'��$JULFXOWXUDO�6RLOV 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$
(��3UHVFULEHG�%XUQLQJ�RI�6DYDQQDV 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$
)��)LHOG�%XUQLQJ�RI�$JULFXOWXUDO�5HVLGXHV 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$
*��2WKHU

���/DQG�8VH�&KDQJH�DQG�)RUHVWU\ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
$��&KDQJHV�LQ�)RUHVWU\�DQG�2WKHU�:RRG�%LRPDVV6WRFNV ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
%��)RUHVW�DQG�*UDVVODQG�&RQYHUVLRQ ��� ��� �� ��� ��� ��� ��� �� ��� �� ��
&��$EDQGRQPHQW�RI�0DQDJHG�/DQGV ������ ������ ����� ������ ����� ������ ����� ����� ����� ����� �
'��&2��(PLVVLRQV�DQG�5HPRYDOV�IURP�6RLO 1( 1( ����� 1( ����� 1( ����� ����� ����� ����� �����
(��2WKHU

���:DVWH
$��6ROLG�:DVWH�'LVSRVDO�RQ�/DQG 1( 1( 1( 1( 1( 1( 1( 1( 1( 1( 1(
%��:DVWH�ZDWHU�+DQGOLQJ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$
&��:DVWH�,QFLQHUDWLRQ 1( 1( 1( 1( 1( 1( 1( 1( 1( 1( 1(
'��2WKHU

���2WKHU
0HPR�,WHPV�

,QWHUQDWLRQDO�%XQNHUV� � � � � ����� � ����� ����� ����� ����� ����
����������$YLDWLRQ ��� ��� ��� ��� ��� ���
�����������0DULQH ����� ����� ����� ����� ����� ����

0XOWLODWHUDO�2SHUDWLRQV
&2��(PLVVLRQV�IURP�%LRPDVV ����� ������ ������ ������ ������ ������ �����
��%DVH�\HDU
�1HW�UHPRYDOV��±�9DOXHV�HVWLPDWHG�OHVV�WKDQ�����*J��1$�±�1RW�$SSOLFDEOH��1(�±�1RW�(VWLPDWHG�
6RXUFH��0
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0HWKDQH
*UHHQKRXVH�*DV�6RXUFH�DQG�6LQN�&DWHJRULHV ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

&2��(TXLYDOHQW�(PLVVLRQV�����±\HDU�*:3�YDOXH������ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

7RWDO�(PLVVLRQV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
���(QHUJ\ ���� ���� ��� ��� ��� ��� ��� ��� ��� ��� ���

$��)XHO�&RPEXVWLRQ �� �� �� �� �� �� �� �� �� �� ��
���(QHUJ\�LQGXVWULHV �� � � � � � � � � � �
���0DQXIDFWXULQJ�,QGXVWULHV�DQG�&RQVWUXFWLRQ �� �� � �� � �� � � � � �
���7UDQVSRUW � � � � � � � � � � �
���2WKHU�6HFWRU �� � �� � �� �� �� �� �� �� ��
���2WKHU � � � �

%��)XJLWLYH�(PLVVLRQV�IURP�)XHOV ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
���6ROLG�)XHOV ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
���2LO�DQG�1DWXUDO�*DV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

���,QGXVWULDO�3URFHVVHV �� �� �� � �� �� �� �� �� � �
$��0LQHUDO�3URGXFWV 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$
%��&KHPLFDO�,QGXVWU\ �� �� � � � � � � � � �
&��0HWDO�3URGXFWLRQ � � � � � � � � � � �
'��2WKHU�3URGXFWLRQ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$
*��2WKHU

���6ROYHQW�DQG�2WKHU�3URGXFW�8VH 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$
���$JULFXOWXUH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

$��(QWHULF�)HUPHQWDWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
%��0DQXUH�0DQDJHPHQW �� �� �� �� �� �� �� �� �� �� ��
&��5LFH�&XOWLYDWLRQ
'��$JULFXOWXUDO�6RLOV
(��3UHVFULEHG�%XUQLQJ�RI�6DYDQQDV
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*UHHQKRXVH�*DV�6RXUFH�DQG�6LQN�&DWHJRULHV ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
)��)LHOG�%XUQLQJ�RI�$JULFXOWXUDO�5HVLGXHV � � � � � � � � � � �
*��2WKHU

���/DQG�8VH�&KDQJH�DQG�)RUHVWU\ � � � � � � � � � � �
$��&KDQJHV�LQ�)RUHVWU\�DQG�2WKHU�:RRG�%LRPDVV6WRFNV%��)RUHVW�DQG�*UDVVODQG�&RQYHUVLRQ � � � � � � � � � � �
&��$EDQGRQPHQW�RI�0DQDJHG�/DQGV
'��&2��(PLVVLRQV�DQG�5HPRYDOV�IURP�6RLO(��2WKHU

���:DVWH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
$��6ROLG�:DVWH�'LVSRVDO�RQ�/DQG ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
%��:DVWH�ZDWHU�+DQGOLQJ ��� ��� ��� �� �� �� �� �� �� �� ��
&��:DVWH�,QFLQHUDWLRQ
'��2WKHU

���2WKHU
0HPR�,WHPV�

,QWHUQDWLRQDO�%XQNHUV� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
����������$YLDWLRQ ���� ���� ���� ���� ���� ����
�����������0DULQH ���� ���� ���� ���� ���� ����

0XOWLODWHUDO�2SHUDWLRQV ����
&2��(PLVVLRQV�IURP�%LRPDVV
��%DVH�\HDU
�1HW�5HPRYDOV��±�9DOXHV�(VWLPDWHG�/HVV�WKDQ�����*J��1$�±�1RW�$SSOLFDEOH��1(�±�1RW�(VWLPDWHG�
6RXUFH��0
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1LWURXV�R[LGH
*UHHQKRXVH�*DV�6RXUFH�DQG�6LQN�&DWHJRULHV ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

&2��(TXLYDOHQW�(PLVVLRQV�����±\HDU�*:3�YDOXH������� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
7RWDO�(PLVVLRQV �� �� �� �� �� �� �� �� �� �� ��
���(QHUJ\ � � � � � � � � � � �

$��)XHO�&RPEXVWLRQ � � � � � � � � � � ����(QHUJ\�LQGXVWULHV � � � � � � � � � � ����0DQXIDFWXULQJ�,QGXVWULHV�DQG�&RQVWUXFWLRQ � � � � � � � � � � ����7UDQVSRUW � � � � � � � � � � ����2WKHU�6HFWRU � � � � � � � � � � ����2WKHU � � � �
%��)XJLWLYH�(PLVVLRQV�IURP�)XHOV

���6ROLG�)XHOV
���2LO�DQG�1DWXUDO�*DV

���,QGXVWULDO�3URFHVVHV �� �� �� �� �� �� �� �� �� �� ��
$��0LQHUDO�3URGXFWV 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$%��&KHPLFDO�,QGXVWU\ �� �� �� �� �� �� �� �� �� �� ��&��0HWDO�3URGXFWLRQ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$'��2WKHU�3URGXFWLRQ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$*��2WKHU 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$

���6ROYHQW�DQG�2WKHU�3URGXFW�8VH 1( 1( 1( 1( 1( 1( 1( 1( 1( 1( 1(
���$JULFXOWXUH �� �� �� �� �� �� �� �� �� �� ��

$��(QWHULF�)HUPHQWDWLRQ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$%��0DQXUH�0DQDJHPHQW 1( 1( 1( 1( 1( 1( 1( 1( 1( 1( ��&��5LFH�&XOWLYDWLRQ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$'��$JULFXOWXUDO�6RLOV �� �� �� �� �� �� �� �� �� �� ��
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*UHHQKRXVH�*DV�6RXUFH�DQG�6LQN�&DWHJRULHV ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
(��3UHVFULEHG�%XUQLQJ�RI�6DYDQQDV 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$)��)LHOG�%XUQLQJ�RI�$JULFXOWXUDO�5HVLGXHV � � � � � � � � � � �*��2WKHU 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$

���/DQG�8VH�&KDQJH�DQG�)RUHVWU\ � � � � � � � � � � �
$��&KDQJHV�LQ�)RUHVWU\�DQG�2WKHU�:RRG�%LRPDVV6WRFNV 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$
%��)RUHVW�DQG�*UDVVODQG�&RQYHUVLRQ � � � � � � � � � � �&��$EDQGRQPHQW�RI�0DQDJHG�/DQGV 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$'��&2��(PLVVLRQV�DQG�5HPRYDOV�IURP�6RLO 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$(��2WKHU 1( 1( 1( 1( 1( 1( 1( 1( 1( 1( 1(

���:DVWH
$��6ROLG�:DVWH�'LVSRVDO�RQ�/DQG 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$ 1$%��:DVWH�ZDWHU�+DQGOLQJ 1( 1( 1( 1( 1( 1( 1( 1( 1( 1( 1(&��:DVWH�,QFLQHUDWLRQ 1( 1( 1( 1( 1( 1( 1( 1( 1( 1( 1('��2WKHU

���2WKHU � � � � � � � � � � �
0HPR�,WHPV�

,QWHUQDWLRQDO�%XQNHUV� ����� ����� ����� ����� ����� ���������������$YLDWLRQ ����� ����� ����� ����� ����� ����������������0DULQH ����� ����� ����� ����� ����� �����
0XOWLODWHUDO�2SHUDWLRQV&2��(PLVVLRQV�IURP�%LRPDVV

��%DVH�\HDU
�1HW�5HPRYDOV��±�9DOXHV�(VWLPDWHG�/HVV�WKDQ�����*J��1$�±�1RW�$SSOLFDEOH��1(�±�1RW�(VWLPDWHG�
6RXUFH��0
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+)&V��3)&V�L�6)�
����� ���� ���� ���� ����*UHHQKRXVH�*DV(PLVVLRQV 3 5 3 5 3 5 3 5 3 5

+)&V ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
3)&V ����� � ����� ����� ����� ����� ����� ����� ���� �����
6)� ����� ������ ����� ����� ������� ������ ������� ����� ����� �����
��%DVH�\HDU3�±�SRWHQWLDO�HPLVVLRQV��5�±�DFWXDO�HPLVVLRQV

6RXUFH��0
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$QQH[�%
$JJUHJDWH�HPLVVLRQ�UHPRYDO�IDFWRUV�HPSOR\HG�LQ������JUHHQKRXVH�JDVLQYHQWRU\

7DEOH����$JJUHJDWH�HPLVVLRQ�IDFWRUV�XVHG�LQ�IXHO�FRPEXVWLRQ�DFWLYLWLHV
*+*�6RXUFH�6LQN�&DWHJRULHV $JJUHJDWH�(PLVVLRQ�)DFWRUV

���$OO�(QHUJ\ &2��(PLVVLRQ)DFWRUV�>NJ�*-@ &+��(PLVVLRQ)DFWRUV�>NJ�*-@ 1�2�(PLVVLRQ)DFWRUV�>NJ�*-@��$��)XHO�&RPEXVWLRQ�$FWLYLWLHV�/LTXLG�)XHOV*DVHRXV�)XHOV6ROLG�)XHOV%LRPDVV2WKHU�)XHOV

������������������������

������������������������������

������������������������������
��$����(QHUJ\�DQG�7UDQVIRUPDWLRQ�/LTXLG�)XHOV*DVHRXV�)XHOV6ROLG�)XHOV%LRPDVV2WKHU�)XHOV

������������������������

������������������������������

������������������������������
��$����,QGXVWU\��,6,&��/LTXLG�)XHOV*DVHRXV�)XHOV6ROLG�)XHOV%LRPDVV2WKHU�)XHOV

�������������������������

������������������������������

������������������������������
��$����7UDQVSRUW�/LTXLG�)XHOV*DVHRXV�)XHOV6ROLG�)XHOV%LRPDVV2WKHU�)XHOV

����������
������

������������
������

������������
������

��$����&RPPHUFLDO�,QVWLWXWLRQDO�/LTXLG�)XHOV*DVHRXV�)XHOV6ROLG�)XHOV%LRPDVV2WKHU�)XHOV

���������������������

������������������������������

������������������������������
��$����5HVLGHQWLDO�/LTXLG�)XHOV*DVHRXV�)XHOV6ROLG�)XHOV%LRPDVV2WKHU�)XHOV

������������������������

������������������������������

������������������������������
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