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$FFRUGLQJ� WR� WKH� GUDIW� &RPPLVVLRQ� &RPPXQLFDWLRQ� RQ� WKH� 6L[WK� (QYLURQPHQWDO� $FWLRQ�3URJUDPPH�� WKHUH� LV� VXIILFLHQW� HYLGHQFH� WR� VXJJHVW� WKDW� WKH� VFDOH� DQG� WUHQGV� RI� SUREOHPV�FDXVHG�E\�SHVWLFLGHV�DUH�VHULRXV�DQG�JURZLQJ���3DUWLFXODU�FRQFHUQV�LQFOXGH�WKH�FRQWDPLQDWLRQ�RI�JURXQGZDWHU�DQG�IRRGVWXII��DQG�WKH�FRQWLQXLQJ�DFFXPXODWLRQ�RI�FHUWDLQ�SHVWLFLGHV�LQ�SODQWV�DQG�DQLPDOV�� 7KH�HIIHFWV�RI�VPDOO�TXDQWLWLHV�RI�SROOXWDQWV�WKDW�DFFXPXODWH�LQ�KXPDQ�ERGLHV�DUH�DOVR�SRRUO\�XQGHUVWRRG���7KHUH�LV�FRQVHTXHQWO\�D�QHHG�WR�SURWHFW�YXOQHUDEOH�JURXSV�VXFK�DV�FKLOGUHQ�DQG�WKH�HOGHUO\��
7KHUHIRUH��LQ�RUGHU�WR�JXDUDQWHH�D�KLJK�OHYHO�RI�SURWHFWLRQ�DQG�LPSURYHPHQW�RI�WKH�TXDOLW\�RI�WKH�HQYLURQPHQW��DUW���(&���HQYLURQPHQWDO�DQG�KXPDQ�KHDOWK�UHODWHG�SUREOHPV�OLQNHG�WR�WKH�XVH�RI�SHVWLFLGHV�PXVW�EH�DGGUHVVHG��
7KH�&RPPXQLW\�KDV�DOUHDG\�DGRSWHG�D�QXPEHU�RI�OHJLVODWLYH�DFWV�DLPHG�DW�FRQWUROOLQJ�DGYHUVH�LPSDFWV�IURP�WKH�XVH�RI�SHVWLFLGHV��LQFOXGLQJ�'LUHFWLYH��������((&�FRQFHUQLQJ�WKH�SODFLQJ�RI�SODQW�SURWHFWLRQ�SURGXFWV�RQ�WKH�PDUNHW��'LUHFWLYH���������DQG�'LUHFWLYH������(&�FRQFHUQLQJ�WKH�SODFLQJ�RI�ELRFLGDO�SURGXFWV�RQ�WKH�PDUNHW��%LRFLGHV�'LUHFWLYH����7KHVH�IUDPHZRUN�ODZV�VHW� LQ� SODFH� KDUPRQLVHG� V\VWHPV� IRU� WHVWLQJ�� HYDOXDWLRQ� DQG� DXWKRULVDWLRQ� RI� SHVWLFLGHV� IRU�DJULFXOWXUH�DQG�RWKHU�XVHV���
%XW�WKH�UHYLHZV�RI�DFWLYH�LQJUHGLHQWV�EHLQJ�FDUULHG�RXW�XQGHU�WKHVH�WZR�'LUHFWLYHV�DUH�GHOD\HG���$�ILYH�\HDU�H[WHQVLRQ�RI�WKH�SHULRG�IRU�HYDOXDWLRQ�RI�WKH�UHPDLQLQJ�VXEVWDQFHV�XQGHU�'LUHFWLYH��������((&� LV� IRUHVHHQ��VR� WKDW�FRPSOHWLRQ� LV�QRW�H[SHFWHG�EHIRUH������� � ,Q� WKH�PHDQWLPH��SHVWLFLGH�SURGXFWV�RI�VHULRXV�FRQFHUQ�UHPDLQ�RQ�WKH�PDUNHW���(YHQ�DIWHU�WKH�UHYLHZV�RI�DFWLYH�LQJUHGLHQWV�KDYH�EHHQ�FRPSOHWHG��WKH�LQWHQVLYH�XVH�RI�DXWKRULVHG�SURGXFWV�PD\�XQGHUPLQH�WKH�EHQHILWV�RI�'LUHFWLYH��������IRU�WKH�HQYLURQPHQW�DQG�IRU�KXPDQV¶�DQG�DQLPDOV¶�KHDOWK��
0RUHRYHU��H[SHULHQFH�VKRZV�WKDW�WKH�FRQWUROV�VHW�LQ�SODFH�E\�WKHVH�DFWV�DUH�QRW�VXIILFLHQW�WR�SUHYHQW� FRQWDPLQDWLRQ�RI�ZDWHU�� DLU�� DQG�VRLO�E\�SHVWLFLGHV�� ,Q� IDFW�� WKH�XVH�RI�SHVWLFLGHV� LQ�(XURSH� LV� LQFUHDVLQJ�� DQG� UHSUHVHQWV� D VHULRXV� VRXUFH� RI� HQYLURQPHQWDO� SROOXWLRQ�� ZLWK�VXEVHTXHQW� HIIHFWV� RQ� ELRGLYHUVLW\� DQG� SK\WRWR[LFLW\�� ,Q� WKH� PHDQWLPH�� SHVWLFLGH�FRQWDPLQDWLRQ�RI�IRRGVWXIIV�SRVHV�ULVNV�WR�KXPDQ�KHDOWK�IRU�ERWK�FRQVXPHUV�DQG�ZRUNHUV�
� &RPPXQLFDWLRQ�IURP�WKH�&RPPLVVLRQ�WR�WKH�&RXQFLO��WKH�(XURSHDQ�3DUOLDPHQW��WKH�(FRQRPLF�DQG�6RFLDO�&RPPLWWHH�DQG�WKH�&RPPLWWHH�RI�WKH�5HJLRQV�RQ�WKH�VL[WK�HQYLURQPHQW�DFWLRQ�SURJUDPPH�RI�WKH�(XURSHDQ�&RPPXQLW\�µ(QYLURQPHQW�������2XU�IXWXUH��2XU�FKRLFH¶��6HFWLRQ�����RQ�SHVWLFLGHV�� ,G�� 6HFWLRQ�����RQ�HQYLURQPHQW�DQG�KHDOWK�LVVXHV�
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7KH�DWWDFKHG�VXJJHVWHG�WH[W�IRU�D�'LUHFWLYH�ZRXOG�VHW�LQ�SODFH�PHDVXUHV�DLPHG�DW�DFKLHYLQJ�PRUH� VXVWDLQDEOH� SUDFWLFHV�ZLWK� UHVSHFW� WR� SHVW� FRQWURO�� LQFOXGLQJ� UHGXFWLRQV� LQ� WKH� XVH� RI�SHVWLFLGHV�� � 6XFK� D� 'LUHFWLYH� ZDV� DOUHDG\� IRUHVHHQ� LQ� WKH� )LIWK� (QYLURQPHQWDO� $FWLRQ�3URJUDPPH���WK ($3���FRYHULQJ�WKH�SHULRG������WR�������ZKLFK�FDOOHG�IRU�WKH�(8�WR�DFKLHYH�D�VXEVWDQWLDO�UHGXFWLRQ�RI�SHVWLFLGH�XVH�SHU�XQLW�RI�ODQG�XQGHU�SURWHFWLRQ�EHIRUH�WKH�\HDU�������7KH��WK ($3�DOVR�FDOOHG�IRU�WKH�FRQYHUVLRQ�RI�IDUPHUV�WR�PHWKRGV�RI�LQWHJUDWHG�SHVW�FRQWURO��DW�OHDVW�LQ�DOO�DUHDV�RI�LPSRUWDQFH�IRU�QDWXUH�FRQVHUYDWLRQ��DQG�LW�OLVWHG�WKUHH�DFWLRQV�IRU�PHHWLQJ�WKH�WDUJHWV�LW�KDG�VHW���L��UHJLVWUDWLRQ�RI�VDOHV�DQG�XVH�RI�336���LL��FRQWURO�RQ�VDOHV�DQG�XVH�RI�333V��DQG��LLL��SURPRWLRQ�RI�µLQWHJUDWHG�FRQWURO¶��LQ�SDUWLFXODU�WUDLQLQJ�DFWLYLWLHV����
7KH� GUDIW� 6L[WK� (QYLURQPHQWDO�$FWLRQ� 3URJUDPPH� ��WK ($3�� DOVR� UHFRJQLVHV� WKH� QHHG� IRU�&RPPXQLW\�OHYHO�DFWLRQ� WR�DGGUHVV�SHVWLFLGH�UHODWHG�SUREOHPV�� �7KH�&RPPRQ�3RVLWLRQ�RQ�D�'HFLVLRQ�OD\LQJ�GRZQ�WKH�&RPPXQLW\�(QYLURQPHQWDO $FWLRQ�3URJUDPPH�����������FDOOV�IRU�DFWLRQ�WR�³UHGXF>H@�WKH�LPSDFWV�RI�SHVWLFLGHV�RQ�KXPDQ�KHDOWK�DQG�WKH�HQYLURQPHQW DQG�PRUH�JHQHUDOO\� WR� DFKLHYH� D� PRUH� VXVWDLQDEOH� XVH� RI� SHVWLFLGHV� DV� ZHOO� DV� D� VLJQLILFDQW� RYHUDOO�UHGXFWLRQ�LQ�ULVNV�DQG�RI�WKH�XVH�RI�SHVWLFLGHV�FRQVLVWHQW�ZLWK�WKH�QHFHVVDU\�FURS�SURWHFWLRQ�´
7KLV�VXJJHVWHG�'LUHFWLYH�ZRXOG�FRQWULEXWH�WR�D�KLJK�OHYHO�RI�SURWHFWLRQ�RI�KXPDQ�KHDOWK�DQG�WKH� HQYLURQPHQW� DQG� SURPRWH� VXVWDLQDELOLW\� E\� OD\LQJ� GRZQ� PHDVXUHV� IRU� D� UHGXFWLRQ� RI�GHSHQGHQF\�RQ�DQG��ZKHUHYHU�SRVVLEOH��HOLPLQDWLRQ�RI��WKH�XVH�RI�SHVWLFLGHV�
���� 7KH�3UHVHQW�6LWXDWLRQ�DQG�,PSDFWV�RQ�+HDOWK�DQG�(QYLURQPHQW

�������7UHQGV�LQ�VDOHV�DQG�XVHV
$FFRUGLQJ� WR� (XURVWDW��� DQQXDO� SHVWLFLGHV� VDOHV� KDYH� LQFUHDVHG� LQ� (8� FRXQWULHV�� EHWZHHQ������DQG������� IURP���������� WRQQHV�RI�DFWLYH� LQJUHGLHQWV�XS� WR���������WRQQHV�DQG�IURP������NJ�RI�DFWLYH�LQJUHGLHQWV�SHU�KHFWDUH�RI�DJULFXOWXUDO�DUHD��DUDEOH�FURSV���SHUPDQHQW�FURSV��LQ�������XS�WR������NLORJUDPPHV�LQ�������6DOHV�DUH�KHUH�XVHG�DV�D�SUR[\�IRU�FRQVXPSWLRQ�DQG�DUH�DVVXPHG�WR�HTXDO�WKH�XVH�RQ�IDUPODQG��
&RYHUDJH� RI� GDWD�PD\� YDU\� IURP� RQH� FRXQWU\� WR� DQRWKHU� DQG� D� QXPEHU� RI� IDFWRUV� VXFK� DV��ZHDWKHU�FRQGLWLRQV�� VHDVRQDO� IDFWRUV��SULFHV�RI�SHVWLFLGHV�� ODQG�VHW�DVLGH��PD\�DIIHFW� ILJXUHV�IURP� RQH� \HDU� WR� DQRWKHU�� 1HYHUWKHOHVV�� IURP� ����� XS� WR� ������ D� VOLJKW� GHFUHDVH� LQ�FRQVXPSWLRQ� �XS� WR� �������� WRQQHV� RI� DFWLYH� LQJUHGLHQWV� DQG� ����� NLORJUDPPHV� RI� DFWLYH�LQJUHGLHQWV�SHU�KHFWDUH�RI�DJULFXOWXUDO�DUHD��FDQ�EH�REVHUYHG��7KLV�PD\�EH�SDUWO\�H[SODLQHG�DV�D� UHVSRQVH WR� FKDQJHV� LQWURGXFHG� IURP������ WR�&RPPRQ�$JULFXOWXUDO� 3ROLF\� EXW� DOVR� DV� D�UHVXOW�RI�WKH�LQFUHDVHG�XVH�RI�QHZ�ORZ�GRVH�SHVWLFLGHV�DQG�RI�VSHFLILF�SROLFLHV�GHYHORSHG�IRU�H[DPSOH� LQ� WKH�1HWKHUODQGV��'HQPDUN� DQG�6ZHGHQ� DLPHG� DW�GHFUHDVLQJ�SHVWLFLGH�XVH��%XW��VLQFH�������WKHUH�KDV�EHHQ�D�JHQHUDO�LQFUHDVH�LQ�WKH�XVH�RI�SHVWLFLGHV��H[SUHVVHG�ERWK�LQ�WRQQHV�RI�DFWLYH�LQJUHGLHQWV�DQG�LQ�NLORJUDPPHV�RI�DFWLYH�LQJUHGLHQWV�SHU�KHFWDUH�RI�DJULFXOWXUDO�DUHD��LQ� PRVW� (8� FRXQWULHV�� (8� FRXQWULHV� LPSOHPHQWLQJ� DQ� LQWHJUDWHG� SHVWLFLGH� XVH� UHGXFWLRQ�SURJUDPPH�VKRZ�D�GHFUHDVH�LQ�XVH�RU�RQO\�D�YHU\�VOLJKW�LQFUHDVH�LQ�SHVWLFLGH�FRQVXPSWLRQ�
7KLV� LQFUHDVH� LQ� SHVWLFLGH� FRQVXPSWLRQ� KDSSHQV� GHVSLWH� D� FOHDU� WUHQG� LQ� DUDEOH� IDUPLQJ�WRZDUGV� DFWLYH� LQJUHGLHQWV� ZKLFK� DUH� HIIHFWLYH� DW� ORZHU� GRVDJH� UDWHV� �JUDPPHV� LQVWHDG� RI�
� 7KH� GHFLVLRQ�PDNLQJ� SURFHGXUH� OHDGLQJ� WR� LWV� HQWU\� LQWR� IRUFH�� LV� QRW� RYHU� \HW�� WKH� 3URJUDPPH� LV�FXUUHQWO\�DZDLWLQJ�WKH�(XURSHDQ�3DUOLDPHQWV¶�VHFRQG�UHDGLQJ�� (XURVWDW�1HZ&URQRV��2FWREHU������ 3HVWLFLGHV� UHIHU� WR� KHUELFLGHV�� IXQJLFLGHV�� LQVHFWLFLGHV� DQG� RWKHU� SHVWLFLGHV�� ,QVHFWLFLGHV� � LQFOXGH�QHPDWLFLGHV�� DFDULFLGHV� DQG� PROOXVFLFLGHV�� )XQJLFLGHV� LQFOXGH� EDFWHULFLGHV� DQG� VHHG� WUHDWPHQWV��+HUELFLGHV� LQFOXGH�GHIROLDQWV� DQG�GHVVLFDQWV��7KH� �RWKHU� SHVWLFLGHV�� FDWHJRU\� FRYHUV� D�ZLGH� UDQJH�RI�SURGXFWV� VXFK� DV� JURZWK� UHJXODWRUV�� VRLO� GHVLQIHFWDQWV�� URGHQWLFLGHV� DQG� YDULHV� IURP� RQH� FRXQWU\� WR�DQRWKHU��
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NLORJUDPPHV�� WKDQ� IRUPHU� VWDQGDUG� SURGXFWV�� +RZHYHU� WKH� HIIHFW� RQ� WRWDO� SHVWLFLGH�FRQVXPSWLRQ� RI� WKH� LQFUHDVHG� XVH� RI� ORZ� GRVH� SHVWLFLGHV� FDQ�� EXW� RQO\� SDUWO\�� EH�FRXQWHUEDODQFHG�E\�D�VOLJKW� LQFUHDVH� LQ� WKH�XVH�RI�VXOSKXU�DQG�FRSSHU�SURGXFWV��7KHVH�KLJK�GRVH�SHVWLFLGHV��PDLQO\�XVHG�DV�IXQJLFLGHV��DUH�NH\�SURGXFWV�LQ�LQWHJUDWHG�FURS�SURWHFWLRQ��IRU�GLVHDVH�FRQWURO�LQ�YLQH\DUGV��RUFKDUGV��DQG�RQ�IDUPV�GHGLFDWHG�WR�RUJDQLF�IDUPLQJ�SUDFWLFHV�
7KH�TXDQWLW\�RI�SHVWLFLGHV�FRQVXPHG�GRHV�QRW�QHFHVVDULO\�UHIOHFW�WKH�ULVN�SUHVHQWHG�E\�XVLQJ�SHVWLFLGHV�� 7KH� UHDO� ULVNV� GHSHQG� RQ� IDFWRUV� VXFK� DV� W\SH� RI� SURGXFW�� WR[LFLW\�� SHUVLVWHQFH��FOLPDWH� DQG� VRLOV� FRQGLWLRQV��ZDWHU� VROXELOLW\�� W\SH�RI� FXOWLYDWLRQ�DQG�DSSOLFDWLRQ�SUDFWLFHV���DQG� UHVXOWLQJ� H[SRVXUH�� 1HZ� DFWLYH� VXEVWDQFHV� FDQ� EH� DSSOLHG� IDU� OHVV� FRSLRXVO\� ZLWKRXW�QHFHVVDULO\� UHVXOWLQJ� LQ�D�FRUUHVSRQGLQJ�UHGXFWLRQ�RI�ULVN�IRU�KHDOWK�DQG�HQYLURQPHQW��+LJK�GRVH�SHVWLFLGHV�DUH�QRW�QHFHVVDULO\�OLNHO\�WR�OHDG�WR�DQ�LQFUHDVH�LQ�WKHVH�ULVNV�
,GHDOO\�� D� SURSHU� SHVWLFLGH� ULVN� LQGLFDWRU�ZRXOG� WDNH� LQWR� DFFRXQW� DOO� WKH� DERYH�PHQWLRQHG�SDUDPHWHUV�� +RZHYHU�� WKLV� ZRXOG� LQYROYH� FRPSOH[� DQG� FRQWHQWLRXV� FDOFXODWLRQV�� 'DWD�DYDLODELOLW\� GRHV� QRW� \HW� DOORZ� WKH� FDOFXODWLRQ� RI� D� �VFLHQWLILFDOO\� VRXQG�� SHVWLFLGH� ULVN�LQGLFDWRU�DQG�ZLOO�PXFK�SUREDEO\�QHYHU�DOORZ�WKLV��0RUHRYHU��WKHUH�LV�D�ODFN�RI�D�FRQVHQVXV�RQ�D�FDOFXODWLRQ�PHWKRGRORJ\�
)URP� (XURVWDW� FRQVXPSWLRQ� GDWD�� LW� DSSHDUV� WKDW� WKHUH� LV� D� WUHQG� WRZDUGV� DQ� LQFUHDVHG�GHSHQGHQF\�RQ�SHVWLFLGH�SURGXFWV�DQG KHQFH�DQ�LQFUHDVH�LQ�H[SRVXUH�WR�SHVWLFLGHV��WKHLU��LQHUW�LQJUHGLHQWV��DQG�PHWDEROLWHV�
,Q�RUGHU�WR�DYRLG�DQ\�OLNHO\�IXUWKHU�LQFUHDVH�LQ�WKH�ULVN�WR�KHDOWK�DQG�HQYLURQPHQW�IURP�ULVLQJ�H[SRVXUH�WR�SHVWLFLGHV�DFWLQJ�VHSDUDWHO\�RU�LQ�LQWHUDFWLRQ��SUHFDXWLRQDU\�PHDVXUHV�IRU�SHVWLFLGH�XVH�GHSHQGHQF\�UHGXFWLRQ�PXVW�EH�LPSOHPHQWHG�ZLWKRXW�IXUWKHU�GHOD\�

�������5HVLGXHV�LQ�HQYLURQPHQW�DQG�IRRG
����������7UHQGV�LQ�ZDWHU��VRLO�DQG�DLU�FRQWDPLQDWLRQ

$FFRUGLQJ�WR�D�VWXG\�RQ�HQYLURQPHQWDO�WUHQGV�UHOHDVHG�E\�WKH�(XURSHDQ�(QYLURQPHQW�$JHQF\��(($��LQ��������SHVWLFLGHV�OHYHOV�LQ�JURXQGZDWHU�DUH�LQFUHDVLQJ�DQG�DUH�HVWLPDWHG�WR�H[FHHG�WKH� WDUJHW� �PD[LPXP� ���� �J�O� IRU� WRWDO� DPRXQW� RI� SHVWLFLGHV�� LQ� ���� �RI� (8�()7$��DJULFXOWXUDO� ODQG� 6LQFH� WKH� PDMRULW\� RI� (XURSHDQV� ������ UHO\� RQ� JURXQGZDWHU� IRU� WKHLU�GULQNLQJ� ZDWHU�� WKLV� WUHQG� LV� RI� JUHDW� FRQFHUQ�� 7KH� (($� UHSRUW� VWDWHV� XQHTXLYRFDOO\� WKDW�FXUUHQW�(8�SROLFLHV� DUH�QRW� VXIILFLHQW� WR� WDFNOH�D�QXPEHU�RI�NH\� LVVXHV�� LQFOXGLQJ�SHVWLFLGH�SROOXWLRQ�RI�JURXQGZDWHU��
$FFRUGLQJ� WR� D� -XQH� ����� (($� UHSRUW��� �PDQ\� SHVWLFLGHV� DUH� QRW� IRXQG� LQ� JURXQGZDWHU��VLPSO\� EHFDXVH� WKH\� DUH� QRW� ORRNHG� IRU�� 2QFH� D� SHVWLFLGH� LV� ORRNHG� IRU�� LW� LV� RIWHQ� IRXQG�DOWKRXJK� WKH� FRQFHQWUDWLRQ� PD\� EH� EHORZ� ��� �� �J�O��� � )XUWKHUPRUH�� UHFHQWO\� UHOHDVHG�PRQLWRULQJ� GDWD� IURP� ����� DQG� ����� VKRZV� WKDW� RQH�WKLUG� RI� ZDWHUV� XVHG� LQ� )UDQFH� DV�VRXUFHV�IRU�GULQNLQJ�ZDWHU��VXUIDFH�DQG�JURXQGZDWHU��FRQWDLQ�SHVWLFLGH�OHYHOV�KLJK�HQRXJK�WR�UHTXLUH�VSHFLDO�WUHDWPHQW�WR�UHPRYH�WKH�FKHPLFDOV�$�VXUYH\�FDUULHG�RXW�LQ������E\�(85($8��DQ�RUJDQLVDWLRQ�WKDW�UHSUHVHQWV�WKH�ZDWHU�LQGXVWU\�DVVRFLDWLRQV� DFURVV� (XURSH�� RI� WKH� VRXUFHV� RI� GULQNLQJ� ZDWHU� VKRZV� WKDW� D� QXPEHU� RI� (8�
� (QYLURQPHQW�LQ�WKH�(8��(QYLURQPHQWDO�WUHQGV��(($��KWWS���RUJ�HHD�HX�LQW�GRFXPHQWV���\HDUO\�HQY���HQ�HQY���HQ�KWP� (XURSH
V�(QYLURQPHQW��7KH�6HFRQG�$VVHVVPHQW��(($������� )UDQFH� UHFRUGV� KLJK� SHVWLFLGH� OHYHO� LQ� ZDWHU�� (QGV� 'DLO\� ���������� VHH� DOVR� )UHQFK� HQYLURQPHQW�PLQLVWU\�DW��KWWS���ZZZ�HQYLURQQHPHQW�JRXY�IU RU�)UHQFK�(QYLURQPHQW�,QVWLWXWH�DW��KWWS���ZZZ�LIHQ�IU
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0HPEHU� 6WDWHV� KDYH� UHODWLYHO\� KLJK� OHYHOV� RI� SHVWLFLGH� UHVLGXHV�� 6LQFH� DV� OLWWOH� DV� ����JUDPPHV� RI� VRPH� SHVWLFLGHV� FDQ� FRQWDPLQDWH� XS� WR� RQH� ELOOLRQ� OLWUHV� RI� ZDWHU�� SHVWLFLGH�UHPRYDO�LV�DQ�H[SHQVLYH�SURFHVV�ULJKW�DFURVV�WKH�(8��)RU�H[DPSOH��RYHU�WKH�ODVW�WHQ�\HDUV�WKH�8.�ZDWHU�LQGXVWU\�KDV�VSHQW����ELOOLRQ�LQ�FDSLWDO�H[SHQGLWXUH��0RUHRYHU��WKH�UXQQLQJ�FRVWV�WR�HOLPLQDWH� SHVWLFLGHV� IURP� ZDWHU� VRXUFHV� ZHUH� DERXW� �� ���� PLOOLRQ� SHU� \HDU�� 7KLV� LV� QRW�VXVWDLQDEOH� RYHU� WKH� ORQJ�WHUP� DV� SHVWLFLGH� UHPRYDO� LV� DQ� HQHUJ\� DQG� UHVRXUFH� LQWHQVLYH�SURFHVV��7R�SURWHFW�KXPDQ�KHDOWK��WKH�(8�KDV�VHW�D�OLPLW�RI�����J�O��SDUWV�SHU�ELOOLRQ��DV�WKH�DOORZDEOH�UHVLGXH�RI�DQ\�VLQJOH�SHVWLFLGH�LQ�GULQNLQJ�ZDWHU��
7KH�(85($8�UHSRUW�FRQILUPV� WKDW�SHVWLFLGH�FRQWDPLQDWLRQ� LV�SDUWLFXODUO\�DFXWH�LQ�WKH�8.��%HOJLXP�� )UDQFH� DQG� WKH� 1HWKHUODQGV�� ,Q� DOO� WKHVH� FRXQWULHV� D� KLJK� SURSRUWLRQ� RI� WKH� UDZ�GULQNLQJ ZDWHU�UHVRXUFHV�DUH�FRQWDPLQDWHG�ZLWK�SHVWLFLGH�UHVLGXH�OHYHOV�WKDW�UHJXODUO\�H[FHHG�WKH�GULQNLQJ�ZDWHU� OLPLW�RI������J�O� �SDUWV�SHU�ELOOLRQ���RIWHQ�E\�D�VLJQLILFDQW�PDUJLQ��,Q�WKH�PRVW� DIIHFWHG� FRXQWULHV� RI� %HOJLXP�� 'HQPDUN�� )UDQFH�� *HUPDQ\�� 1HWKHUODQGV� DQG� 8.�EHWZHHQ�������RI�UHVRXUFHV�UHJXODUO\�FRQWDLQ�SHVWLFLGHV�LQ�H[FHVV�RI������J�O��
)RU�WKH�8.��WKH�UHSRUW�FLWHV�D�VXUYH\�FRYHULQJ�D�ZDWHU�VXSSO\�SRSXODWLRQ�RI�QHDUO\����PLOOLRQ�SHRSOH� ZKHUH� ���� RI� UDZ� VXUIDFH� ZDWHU� �IURP� ULYHUV� DQG� ODNHV�� LV� FRQWDPLQDWHG� ZLWK�SHVWLFLGHV�DERYH�WKH������J�O�OLPLW��,Q�VRPH�DUHDV�WKHUH�LV�JURZLQJ�FRQFHUQ�DERXW�WKH�WKUHDW�WR�IXWXUH� FRQWDPLQDWLRQ� RI� JURXQGZDWHU� VRXUFHV�� DV� SHVWLFLGH� UHVLGXHV� IURP� KLVWRULF� XVH� DQG�FXUUHQW�XVH�SDVV�WKURXJK�RYHUOD\LQJ�URFNV�WR�WKH�DTXLIHU���7KH UHSRUW�FLWHV�D�V\VWHP�IRU�UDQNLQJ�WKRVH� VXEVWDQFHV� WKDW�PRVW� UHJXODUO\� FDXVH� SUREOHPV��)RU� JURXQGZDWHU� WKH� FKHPLFDOV� DUH�±DWUD]LQH��DQG�UHODWHG�SURGXFWV���EHQWD]RQH��PHFRSURS��VLPD]LQH��DQG�IRU�ULYHUV�± DWUD]LQH��DQG�UHODWHG� SURGXFWV��� FKORUWROXURQ�� GLXURQ�� JO\SKRVDWH� �$03$��� LVRSURWXURQ�� 0&3$� DQG�PHFRSURS��
3HVWLFLGHV�KDYH�DOVR�EHHQ�IRXQG�LQ�(XURSHDQ�UDLQZDWHU��$SSUR[LPDWHO\�KDOI�RI�WKH�FRPSRXQGV�DQDO\VHG�ZHUH� GHWHFWHG�� )RU� WKRVH� GHWHFWHG��PRVW� FRQFHQWUDWLRQV�ZHUH� EHORZ� ���� QJ�O�� EXW�ODUJHU� FRQFHQWUDWLRQV�� XS� WR� D� IHZ� WKRXVDQG� QDQRJUDPV� SHU� OLWUH�� ZHUH� GHWHFWHG� DW� PRVW�PRQLWRULQJ�VLWHV��7KH�PRVW�IUHTXHQWO\�GHWHFWHG�FRPSRXQGV�ZHUH�OLQGDQH��JDPPD�+&+��DQG�LWV� UHODWHG� LVRPHU��DOSKD�+&+���ZKLFK�ZHUH�GHWHFWHG�RQ���������RI�VDPSOLQJ�RFFDVLRQV�DW�PRVW� RI� WKH� VLWHV�ZKHUH� WKH\�ZHUH�PRQLWRUHG�� ,Q� WRWDO�� ���SHVWLFLGH� DFWLYH� LQJUHGLHQWV�KDYH�EHHQ� IRXQG� LQ� (XURSHDQ� UDLQZDWHU� IURP� ����� RQZDUGV�� 7KH\� LQFOXGH�� DODFKORU�� DWUD]LQH��FDUEDU\O������'��GLD]LQRQ��LVRSURWXURQ��0&3$��PHFRSURS��DQG�VLPD]LQH���
6RLO� FRQWDPLQDWLRQ� PD\� DOVR� UHVXOW� IURP� WKH� XVH� RI� SHVWLFLGHV�� 7KH\�PD\� DFFXPXODWH� DQG�SHUVLVW� LQ�VRLO� WR�IRUP�SURGXFWV�WKDW�DUH�KDUPIXO�WR�WKH�VRLO��7KH\�FDQ�DOVR�KDYH�XQGHVLUDEOH�HIIHFWV�± VXFK�DV�NLOOLQJ�QRQ�WDUJHW�VSHFLHV�RU�FDXVLQJ�ZDWHU�SROOXWLRQ��
,Q� WKH� 8.� D� JRYHUQPHQW� LQYHVWLJDWLRQ�� LQWR� WKH� VXVWDLQDEOH� XVH� RI� VRLO� FRQFOXGHG�� µ7KH�HIIHFWV�RI�SHVWLFLGHV�RQ�VRLO�RUJDQLVPV�PD\�KDYH�LPSOLFDWLRQV�IRU�VRLO�TXDOLW\¶��$QG�DV�D�UHVXOW�UH�HQIRUFHG� WKH� YLHZ� WKDW� SHVWLFLGHV� VKRXOG� EH� XVHG� DV� VSDULQJO\� DV� SRVVLEOH� DQG� LQ�FRQMXQFWLRQ�ZLWK�RWKHU�FRQWURO�PHDVXUHV��ZLWK�GXH�UHJDUG�IRU�QDWXUH�FRQVHUYDWLRQ�

�.HHSLQJ�UDZ�GULQNLQJ�ZDWHU�UHVRXUFHV�VDIH�IURP�SHVWLFLGHV��(85($8�3RVLWLRQ�3DSHU��(8�����$����������KWWS���ZZZ�ZDWHU�RUJ�XN��� ,*�'XEXV��-0�+ROOLV�DQG�&'�%URZQ��3HVWLFLGHV�LQ�UDLQIDOO�LQ�(XURSH��(QYLURQPHQWDO�3ROOXWLRQ��9RO���������������������� 5R\DO�&RPPLVVLRQ�RQ�(QYLURQPHQWDO�3ROOXWLRQ��6XVWDLQDEOH�8VH�RI�6RLO��/RQGRQ�������



�

���������&RQWDPLQDWLRQ�RI IRRG�
'*�6$1&2¶V������UHSRUW�RQ�SHVWLFLGH�UHVLGXH�LQ�IRRG�VXJJHVWV�WKDW�UHVLGXH�VDIHW\�EUHDFKHV�DUH�RQ�WKH�LQFUHDVH��ZKHQ�FRPSDUHG�WR�SUHYLRXV�VWXGLHV��� 7KH�(&�DQDO\VHG�WKH�WHVWLQJ�FDUULHG�RXW� E\� ��� QDWLRQDO� PRQLWRULQJ� SURJUDPPHV� LQ� WKH� (XURSHDQ� 8QLRQ� FRXQWULHV�� DV� ZHOO� DV�1RUZD\� DQG� ,FHODQG�� RI� PHORQV�� SHSSHUV�� FDXOLIORZHUV� DQG� ZKHDW�� � 7KRXJK� ���� RI� WKH�VDPSOHV�FRQWDLQHG�QR�GHWHFWDEOH�UHVLGXHV�� WKH��PRUH�WKDQ�RQH�WKLUG���������RI�VDPSOHV�WKDW�ZHUH�FRQWDPLQDWHG�UDLVHV�WKH�FRQFHUQ�WKDW�D�VLPLODU�SURSRUWLRQ�RI�WKH�IRRG�FRQVXPHG�LQ�WKH�(8� KDV� FRPSDUDEOH� FRQWDPLQDWLRQ��2I� WKH� VDPSOHV� DQDO\VHG�� ����� H[FHHGHG� WKH� DSSURYHG�PD[LPXP�UHVLGXH�OHYHO��05/���2I�SDUWLFXODU�FRQFHUQ�ZHUH�WKH�UHVLGXH�OHYHOV�RI�HQGRVXOIDQ�DQG�PHWKDPLGRSKRV�LQ�SHSSHUV�DQG�PHORQV�
7KH� '*� 6$1&2� UHSRUW� KLJKOLJKWV� WKH� LQIUHTXHQW� OHYHO� RI� UHVLGXH� WHVWLQJ� IRU� IUXLW� DQG�YHJHWDEOHV� LQ� WKH�8.��&RPSDUHG�ZLWK����RWKHU�(XURSHDQ�FRXQWULHV�� WKH�8.�UDQNV���WK� IRU�QXPEHU�RI�VDPSOHV�WDNHQ�DQG�DW�WKH�ERWWRP�LQ�WHUPV�RI�VDPSOHV�WDNHQ�SHU�FDSLWD��RQO\�������SHU� ��� ���� FDSLWD�� FRPSDUHG� ZLWK� ����� VDPSOHV� SHU� ��� ���� FDSLWD� LQ� 6ZHGHQ�� +RZHYHU��VDPSOHV�DQDO\VHG�LQ�WKH�8.�PRQLWRULQJ�SURJUDPPH�IRXQG�RQO\������VDPSOHV�ZLWK�UHVLGXHV�DERYH�WKH�05/��ZKHUHDV�����RI�VDPSOHV�LQ�WKH�1HWKHUODQGV�ZHUH�DERYH�WKH�05/������LQ�)LQODQG�DQG�����LQ�6SDLQ�
7KH�UHSRUW�DQDO\VHG�GDWD�IURP�HDFK�PHPEHU�VWDWH�LQ�RUGHU�WR�LGHQWLI\�ZKLFK�UHVLGXHV�RFFXUUHG�PRVW�IUHTXHQWO\��7KH�RUJDQRSKRVSKDWH��23��FKORUS\ULIRV�ILJXUHG�LQ����FRXQWULHV�LQFOXGLQJ�WKH�8.��$QRWKHU�IUHTXHQWO\�GHWHFWHG�SHVWLFLGH�LQ�WKH�8.�ZDV�''7��GHVSLWH�KDYLQJ�EHHQ�EDQQHG�IRU�XVH�WKHUH�VLQFH��������7KH�WHVWLQJ�UHYHDOHG�WKDW�����RI�WKH�VDPSOHV�FRQWDLQHG�UHVLGXHV�RI�PRUH� WKDQ�RQH�SHVWLFLGH��DQG� LQ������UHVLGXHV�RI�IRXU�RU�PRUH�SHVWLFLGHV�ZHUH�GHWHFWHG�� ,Q�)LQODQG� ����RI� VDPSOHV� FRQWDLQHG�PXOWLSOH� UHVLGXHV�� DQG� LQ�)UDQFH��RQH� VDPSOH� FRQWDLQHG�HLJKW�RU�PRUH�SHVWLFLGH�UHVLGXHV�
%HFDXVH�PRVW�UHVLGXH�OLPLWV�DUH�VHW�RQ�WKH�EDVLV�RI�DGXOW�ERG\ZHLJKW��FKLOGUHQ�FDQ�FRQVXPH�D�GLVSURSRUWLRQDWH� OHYHO� RI� SHVWLFLGH� UHVLGXHV�� $W� WKH� UHVLGXH� OHYHOV� IRXQG� DFURVV� (XURSH�� D�WRGGOHU� ZRXOG� FRQVXPH� ����� RI� WKH� KHDOWK�EDVHG� DFFHSWDEOH� GDLO\� OHYHO� RI� HQGRVXOIDQ� LQ�SHSSHUV� DQG� RYHU� VL[� WLPHV� ������� RI� WKH� DFFHSWDEOH� OHYHO� RI�PHWKDPLGRSKRV�� %RWK� WKHVH�SHVWLFLGHV� DUH�NQRZQ� WR�FDXVH�SUREOHPV��SDUWLFXODUO\� LQ�GHYHORSLQJ�FRXQWULHV��0DQ\�SHRSOH�GLHG�LQ�%HQLQ�UHFHQWO\�DV�D�UHVXOW�RI�H[SRVXUH�WR�WKH�SHVWLFLGH�HQGRVXOIDQ��DQG�PHWKDPLGRSKRV�LV�DQ�RUJDQRSKRVSKDWH�QHUYH�SRLVRQ�WKDW�FDQ�DGYHUVHO\�DIIHFW�WKRVH�DSSO\LQJ�WKH�LQVHFWLFLGH��$V� D� SUHFDXWLRQDU\�PHDVXUH�� WKH� (8� KDV� JUHDWO\� ORZHUHG� WKH�05/� IRU�PHWKDPLGRSKRV� RQ�SHSSHUV�
'*�6$1&2¶V�ODWHVW�UHSRUW�� RQ�SHVWLFLGH�UHVLGXHV�LQ�IRRG��������FRQILUPV�WKH�ZRUVHQLQJ�RI�WKH� VLWXDWLRQ�� &RPSDUHG� WR� SUHYLRXV� \HDUV� WKH� SHUFHQWDJH� RI� IUXLW�� YHJHWDEOH� DQG� FHUHDO�VDPSOHV� ZLWK� QR� GHWHFWDEOH� UHVLGXHV� KDV� UHPDLQHG� DERXW� WKH� VDPH� OHYHO� ���������� 7KH�SHUFHQWDJH�RI�VDPSOHV�H[FHHGLQJ�05/V��QDWLRQDO�RU�(&�05/V���KRZHYHU��KDV�LQFUHDVHG�RYHU�WKH� \HDUV ����� WR� ������ IURP� ��� LQ� ����� WR� ����� LQ� ������ 7KH� WUHQG� RI� GHFUHDVLQJ�SHUFHQWDJHV�RI�VDPSOHV�ZLWK�PXOWLSOH�UHVLGXHV�LQ�IUHVK�IUXLW��YHJHWDEOHV�DQG�FHUHDOV�ZKLFK�ZDV�VKRZQ�IURP������WR������ZDV�QRW�FRQWLQXHG�LQ������DQG�������ZKHUH�SHUFHQWDJHV�RI�VDPSOHV�ZLWK�PXOWLSOH�UHVLGXHV�URVH�IURP�����LQ������WR�����LQ�������,Q�SDUWLFXODU��WKH�SHUFHQWDJH�RI�VDPSOHV� ZLWK� IRXU� RU� PRUH� UHVLGXHV� ZDV� KLJKHU� WKDQ� LQ� WKH� \HDUV� EHIRUH� ������ LQ� �����FRPSDUHG�WR������ �����LQ�������������7KH�WDEOH�EHORZ�VKRZV�WKH�FRXQWULHV�ZLWK�WKH�UHVLGXH�OHYHOV�RI�KLJKHVW�FRQFHUQ��
�� 0RQLWRULQJ�RI 3HVWLFLGH�5HVLGXHV�LQ�3URGXFWV�RI�3ODQW�2ULJLQ�LQ�WKH�(XURSHDQ�8QLRQ��1RUZD\�DQG�,FHODQG�������5HSRUW��(XURSHDQ�&RPPLVVLRQ��6$1&2���������-XQH�������� 0RQLWRULQJ�RI�3HVWLFLGH�5HVLGXHV�LQ�3URGXFWV�RI�3ODQW�2ULJLQ�LQ�WKH�(XURSHDQ�8QLRQ��1RUZD\��,FHODQG�DQG�/LHFKWHQVWHLQ�������5HSRUW��(XURSHDQ�&RPPLVVLRQ��6$1&2��������ILQDO��$SULO������
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&RQFHUQLQJ� SRLVRQLQJ�RI�ZRUNHUV� RU�ZRUNHUV¶�KHDOWK�� IHZ� LQGHSHQGHQW� VWXGLHV�RQ�ZRUNHUV¶�KHDOWK�KDYH�EHHQ�FDUULHG�RXW�DW�WKH�(XURSHDQ�OHYHO��,Q�WKH�ODWH�����V��WKH�(XURSHDQ�)HGHUDWLRQ�RI� $JULFXOWXUDO� �()$�� ZRUNHUV� FDUULHG� RXW� D� VXUYH\� RI� SHVWLFLGH� SRLVRQLQJ� DPRQJ� LWV� WZR�PLOOLRQ�PHPEHUV��� $�WRWDO�RI�������TXHVWLRQQDLUHV�IURP�LQGLYLGXDOV�DQG�RUJDQLVDWLRQV�ZHUH�DQDO\VHG��7KH� UHVXOWV� VKRZHG� WKDW�DW� OHDVW�RQH�SHUVRQ� LQ�ILYH�FRQVLGHUV� WKDW� WKH\�KDYH�EHHQ�PDGH�LOO�RU�SRLVRQHG��RU�DGYHUVHO\�DIIHFWHG�E\�SHVWLFLGHV�
7KH�VXUYH\�UHYHDOHG�WKDW�ZRUNHUV�DUH�SRLVRQHG�DW�GLIIHUHQW�WLPHV�GXULQJ�WKHLU�ZRUN��3UREOHPV�RI�XVDJH�UHSUHVHQW�����RI�LQFLGHQWV��LQ�SDUWLFXODU��KDQGOLQJ�RI�FRQFHQWUDWHV�������DSSOLFDWLRQ��������SUHSDUDWLRQ�DQG�PL[LQJ��������1HYHUWKHOHVV�WKH�SURSRUWLRQ�RI�LQFLGHQWV�DULVLQJ�DIWHU�SHVWLFLGH�WUHDWPHQW�LV�QRWLFHDEOH��ZDVKLQJ�DIWHU�XVH��������RSHUDWLRQV�LQYROYLQJ�FRQWDPLQDWHG�HTXLSPHQW� ����� RU� FRQWDLQHUV� DIWHU� XVH� ������ ZRUNLQJ� LQ� DUHDV� SUHYLRXVO\� WUHDWHG� �����PDNLQJ�D�WRWDO�RI�����
$PRQJ�WKRVH�SRLVRQHG������LQIRUPHG�WKHLU�HPSOR\HU��EXW�RQO\�����LQIRUPHG�WKH�FRPSHWHQW�DXWKRULW\��,Q�����RI�FDVHV��SRLVRQLQJ�LQYROYHG�PHGLFDO�LQWHUYHQWLRQ��HLWKHU�D�FRQVXOWDWLRQ�RU�YLVLW� WR� D� KRVSLWDO�� 6\PSWRPV� PRVW� RIWHQ� UHSRUWHG� E\� SHVWLFLGH� XVHUV� LQFOXGHG�� KHDGDFKHV�������� VNLQ� LUULWDWLRQ� ������� VWRPDFK� SDLQV� ������� YRPLWLQJ� ������� H\H� LUULWDWLRQ� �������GLDUUKRHD�������>VRPH�UHSRUWHG�PRUH�WKDQ�RQH�V\PSWRP@��2WKHU�V\PSWRPV�RFFXUUHG�LQ�����RI� FDVHV�� QRWDEO\� V\PSWRPV� OLQNHG�ZLWK� WKH� QHUYRXV� V\VWHPV� VXFK� DV� IDWLJXH�� GLIILFXOW\� LQ�FRQFHQWUDWLRQ�� GLIILFXOW\� LQ� PXVFOH� FRQWURO� DQG� FR�RUGLQDWLRQ� RI� PRYHPHQW�� DQG� WKH�UHVSLUDWRU\�V\VWHP��

�� +HDOWK�DQG�VDIHW\�FRQFHUQV�IURP�(XURSHDQ�VXUYH\�RI�RSHUDWRUV��3HVWLFLGHV�1HZV��1R������-XQH������
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&KURQLF�HIIHFWV�IURP�ORZ�GRVHV�RYHU�WLPH�DQG�FRPELQDWLRQ�HIIHFWV�DUH�DOVR�RI�VHULRXV�FRQFHUQ��HVSHFLDOO\� IRU� YXOQHUDEOH� JURXSV�� � $V� WKH� &RPPLVVLRQ� &RPPXQLFDWLRQ� RQ� WKH� 6L[WK�(QYLURQPHQWDO� $FWLRQ� 3ODQ� UHFRJQL]HV�� WKH� HIIHFWV� RI� VPDOO� TXDQWLWLHV� RI� SROOXWDQWV� WKDW�DFFXPXODWH� LQ� KXPDQ� ERGLHV� DUH� SRRUO\� XQGHUVWRRG�� � ,W� HVSHFLDOO\� UHFRJQLVHV� WKH� QHHG� WR�SURWHFW�YXOQHUDEOH�JURXSV�VXFK�DV�FKLOGUHQ�DQG�WKH�HOGHUO\�
7KH� (8� KDV� GHFLGHG� VHYHUDO� WLPHV� WR� PDLQWDLQ� D� SUHFDXWLRQDU\� DSSURDFK� ZLWK� UHVSHFW� WR�SHVWLFLGHV�LQ�GULQNLQJ�ZDWHU���&RXQFLO�'LUHFWLYH�������(&�RQ�WKH�TXDOLW\�RI�ZDWHU�LQWHQGHG�IRU�KXPDQ�FRQVXPSWLRQ�PDLQWDLQV�WKH������J�O�QRUP�IRU�LQGLYLGXDO�SHVWLFLGHV�WKDW�ZDV�ILUVW�VHW�LQ�SODFH�LQ������YLD�'LUHFWLYH��������((&���,Q�GRLQJ�VR��WKH�(8�GHFLVLRQPDNHUV�UHVSHFWHG�WKH��WKH�2SLQLRQ�RI� WKH�6FLHQWLILF�&RPPLWWHH� IRU�7R[LFLW\� DQG�(FRWR[LFLW\�ZKLFK� UHFRPPHQGHG�PDLQWDLQLQJ�WKLV�SUHFDXWLRQDU\�QRUP�GXH�WR�VKRUWDJH�RI�LQIRUPDWLRQ�RQ�ORQJ�WHUP�FRPELQDWLRQ�HIIHFWV�RI�SHVWLFLGHV�
5HFHQW� VWXGLHV� LQGLFDWH� WKDW� FKLOGUHQ� ZKR� HDW� UHODWLYHO\� ODUJH� TXDQWLWLHV� RI� IUXLWV� DQG�YHJHWDEOHV� PD\� EH� VXEMHFW� WR� QHXURWR[LFRORJLFDO� GLVRUGHUV� GXH� WR� WKH� DGGLWLYH� HIIHFWV� RI�PXOWLSOH�RUJDQRSKRVSKRURXV�DQG�FDUEDPDWH�SHVWLFLGH�UHVLGXHV���
7KH�&RPPLVVLRQHU�IRU� WKH�(QYLURQPHQW��0DUJRW�:DOOVWU|P��DVNHG�IRU�D�VSHFLDO�VWXG\�IURP�WKH� :RUOG� +HDOWK� 2UJDQL]DWLRQ� �:+2�� DQG� (XURSHDQ� (QYLURQPHQW� $JHQF\� �(($�� RQ�HQYLURQPHQWDO� LPSDFWV�RQ�FKLOGUHQ¶V�KHDOWK���� �7KH�VHFWLRQ�RQ�SHVWLFLGHV�QRWHV� WKDW� IHWXVHV��LQIDQWV�DQG�FKLOGUHQ�FDQ�EH�PRUH�YXOQHUDEOH�WR�SHVWLFLGHV��ERWK�TXDQWLWDWLYHO\�DQG�RFFDVLRQDOO\�TXDOLWDWLYHO\�� WKDQ� DGXOWV�� EHFDXVH� WKHLU� ERGLHV� DUH� VWLOO� GHYHORSLQJ�� )HWXVHV�� LQIDQWV� DQG�FKLOGUHQ� DUH� KLJKO\� YXOQHUDEOH� WR� FULWLFDO� ZLQGRZV� RI� H[SRVXUH�� DQG� WKHLU� V\VWHPV� IRU�SURWHFWLQJ� WKH� ERG\� IURP� WR[LF� FKHPLFDOV� DUH� VWLOO� LPPDWXUH�� 7KH\� DUH� DOVR�PRUH H[SRVHG�EHFDXVH�RI�FKLOGKRRG�SDWWHUQV�RI�EHKDYLRXU�DQG�VSHFLILF�GLHW���
7KH�:+2�(($� VWXG\�QRWHV� WKDW� WKH� FRUH� WHVWV� WR�GHWHUPLQH� WKH� VDIHW\�RI�SHVWLFLGHV� LQ�XVH�ZLWKLQ�DQG�RXWVLGH�WKH�(8��LQFOXGLQJ�IRU�QHZ�(8�SHVWLFLGH�DXWKRUL]DWLRQV��GR�QRW�IXOO\�DVVHVVWKH� KD]DUGV� SRVHG� E\� VSHFLILF� SHVWLFLGHV� WR� LQIDQWV� DQG� FKLOGUHQ�� � 0RUHRYHU�� FXUUHQW� ULVN�DVVHVVPHQW�PHWKRGRORJ\�GRHV�QRW�VSHFLILFDOO\�FRQVLGHU�WKHVH�HIIHFWV�RQ�LQIDQWV�DQG�FKLOGUHQ�QRU� WKH� ZLGH� UDQJH� RI� H[SRVXUH� SDWWHUQV� WKDW� H[LVW� ZLWKLQ� WKLV� SRSXODWLRQ�� &RQVHTXHQWO\��YDULDWLRQV� LQ� GLHWDU\� DQG� HQYLURQPHQWDO� H[SRVXUH� WR� SHVWLFLGHV� �DJJUHJDWHG� H[SRVXUH�� DQG�KHDOWK�ULVNV�UHODWHG�WR�DJH�DQG�SDUWLFXODU�VHQVLWLYLW\�DUH�QRW�DGGUHVVHG�ZKHQ�HVWDEOLVKLQJ�$',V��DYHUDJH�GDLO\�LQWDNH���$UI'V��DYHUDJH�UHIHUHQFH�GRVHV� DQG�05/V��PD[LPXP�UHVLGXH�OLPLWV����3RVVLEOH� KHDOWK� HIIHFWV� LQFOXGH� LPPXQRORJLFDO� HIIHFWV�� HQGRFULQH� GLVUXSWLQJ� HIIHFWV��QHXURWR[LFRORJLFDO� GLVRUGHUV� DQG� FDQFHU�� 6XVFHSWLELOLW\� RI� WKLV� YXOQHUDEOH� JURXS� WR� GHOD\HG�IXQFWLRQDO�WR[LFLW\��� DV�D�UHVXOW�RI�H[SRVXUH�WR�DSSDUHQWO\�VXE�WR[LF�GRVHV�RI�SHVWLFLGHV�GXULQJ�D�FULWLFDO�ZLQGRZ�± PD\�QRW�EHFRPH�PDQLIHVW�XQWLO�DGXOWKRRG�
7KH�DXWKRUV�RI�WKH�UHSRUW�XUJH�WKDW�HQYLURQPHQWDO�SROOXWLRQ�DQG�UHVLGXHV�LQ�IRRG�DQG�GULQNLQJ�ZDWHU� EH�PLQLPLVHG� WR� SURWHFW� WKLV� DJH� JURXS RI� WKH� SRSXODWLRQ� DQG� WKDW� ,30�PHWKRGV� EH�LPSOHPHQWHG�
7KH�6FLHQWLILF�&RPPLWWHH�RQ�)RRG�WKDW�DGYLVHV� WKH�(XURSHDQ�&RPPLVVLRQ�RQ�WKHVH�PDWWHUV�WRRN� VLPLODU� FRQVLGHUDWLRQV� LQWR� DFFRXQW� ZKHQ� LW� DGRSWHG� DQ� 2SLQLRQ� LQ� IDYRU� RI� D� 05/��PD[LPXP�UHVLGXH�OLPLW��RI �����PJ�NJ��DQDO\WLFDO�]HUR��IRU�SHVWLFLGHV�LQ�IRRG�LQWHQGHG�IRU�
�� /XLMN�5��DQG�6��6FKDON��&RQVXPHQWHQERQG��DQG�+��0XLOHUPDQ��6WLFKWLQJ�1DWXXU�HQ�0LOLHX��+DYH�ZH�ORVW�RXU�KHDGV "�1HXURWR[LF�UHVLGXHV�KDUPIXO�WR�WKH�GHYHORSSLQJ�EUDLQ�RI�RXU�FKLOGUHQ��1RYHPEHU�����VHH�DOVR ��&RQVXPHUV�,QWHUQDWLRQDO��������5HVSRQVH�RI�&RQVXPHUV�,QWHUQDWLRQDO�WR�&/���������35���3DUW�,,,�DW�KWWS���ZZZ�HFRORJLF�LSP�FRP��� &KLOGUHQ�+HDOWK�DQG�(QYLURQPHQW ��$�5HYLHZ�RI�(YLGHQFH���:+2�5HJLRQDO��DQG�(($������
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LQIDQWV� DQG� FKLOGUHQ���� +RZHYHU�� WKLV� DJH� JURXS� LV� QRW� SURWHFWHG� ZKHQ� HDWLQJ� FXUUHQWO\�DYDLODEOH�IRRG�
�������(IIHFW�RQ�ELRGLYHUVLW\�

3HVWLFLGHV� DUH� NQRZQ� WR� KDYH� DGYHUVH� LPSDFWV� RQ� D� ZLGH� UDQJH� RI� QRQ�WDUJHW� RUJDQLVPV�LQFOXGLQJ� ELUGV�� ILVK�� DQG� EHQHILFLDO� LQVHFWV�� )RU� H[DPSOH�� LQ�ILHOG� ELRGLYHUVLW\� KDV� EHHQ�UHGXFHG� E\� WKH� XVH� RI� KHUELFLGHV� IRU� ZHHG� FRQWURO�� ZKLFK� VRPH� UHVHDUFKHUV� FODLP� KDV�FRQWULEXWHG�WR�UHFHQW�IDOOV�LQ�WKH�QXPEHUV�RI�VRPH�ELUG�VSHFLHV��$������UHSRUW�� FLWHG�SHVWLFLGH�XVH�DV�D�PDMRU�IDFWRU�LQ�WKH�GHFOLQH�RI�PDQ\�ELUG�VSHFLHV�RYHU�WKH�ODVW����\HDUV�RU�VR��7KH�PDLQ�H[DPSOHV�ZHUH��WUHH�VSDUURZV���������WXUWOH�GRYHV���������EXOOILQFKHV���������VRQJ�WKUXVKHV���������ODSZLQJV���������UHHG�EXQWLQJV���������VN\ODUNV���������OLQQHWV���������VZDOORZV���������EODFNELUGV���������VWDUOLQJV�����������
6HYHUDO�LQYHVWLJDWLRQV�LQ�*HUPDQ\�YHULI\�WKDW�DUHDV�FORVH�WR�RUJDQLF�IDUPV�DUH�FKDUDFWHULVHG�E\�D�JUHDWHU�ELRGLYHUVLW\�WKDQ�DUHDV�FORVH�WR�FRQYHQWLRQDO�IDUPV��7KH�YDULDELOLW\�RI�RUJDQLVPV�FDQ�EH�XS�WR���WLPHV�KLJKHU�LQ�ODQG�LQ�RUJDQLF�IDUPLQJ�DV�FRPSDUHG�WR�ODQG�LQ�FRQYHQWLRQDO�DJULFXOWXUH��� 2QH�LQYHVWLJDWLRQ�IRXQG�WKDW�VSHFLHV�OLVWHG�RQ�WKH�,8&1�5HG�/LVW�RI�7KUHDWHQHG�6SHFLHV�FRXOG�EH�IRXQG�LQ�����RI�WKH�DJULFXOWXUDO�DUHDV�VDPSOHG�ZKHUH�RUJDQLF�IDUPLQJ�KDG�EHHQ�DSSOLHG�IRU�DW�OHDVW����\HDUV��ZKHUHDV�5HG�/LVW�VSHFLHV�FRXOG�EH�IRXQG�RQ�RQO\�����RI�ODQG�LQ�FRQYHQWLRQDO�DJULFXOWXUH��� ,Q�D�WZR�\HDU�VWXG\�LQ�$XVWULDQ�VRLOV����EHHWOHV�ZHUH�����PRUH�DEXQGDQW�LQ�RUJDQLF�ILHOGV�WKDQ�LQ�WKH�FRQYHQWLRQDO�RQHV��7KH�QXPEHU�RI�EHHWOH�VSHFLHV�ZDV�����KLJKHU��
2I� WKH�PRUH� WKDQ� ����GLIIHUHQW�SODQWV� IRXQG�QDWXUDOO\� DURXQG�*HUPDQ\¶V� DJULFXOWXUDO� ODQG��KDOI� DUH� FXUUHQWO\� FRQVLGHUHG� HQGDQJHUHG�� DQG� VRPH� KDYH� DOUHDG\� GLVDSSHDUHG��� $QRWKHU�*HUPDQ�VWXG\�FDOFXODWHG� WKH�FRVW�RI�WKH�ORVV�RI�ELRGLYHUVLW\�LQ�*HUPDQ\�WKURXJK�WKH�XVH�RI�SHVWLFLGHV�DW����PLOOLRQ�'0��a��PLO�(XURV��SHU�\HDU���
7KH� LQDSSURSULDWH� XVH� RI� SHVWLFLGHV�� DQG� LQ� SDUWLFXODU� QHPDWLFLGHV�� FDQ� KDYH� YHU\� QHJDWLYH�HIIHFWV�RQ�VRLO�ELRGLYHUVLW\�EHFDXVH�RI�WKHLU�SRRU�VHOHFWLYLW\��6RPH�VWXGLHV�VXJJHVW�WKDW�VRPH�KHUELFLGHV�FRQVLGHUDEO\�VXSSUHVV�VRLO�EDFWHULD�DQG�IXQJL�DFWLYLW\��
�� &RPPLVVLRQ�'LUHFWLYH������(&��(XUDWRP�RQ�SURFHVVHG�FHUHDO�EDVHG�IRRGV�DQG�EDE\�IRRGV�IRU�LQIDQWV�DQG� \RXQJ� FKLOGUHQ�� DV� DPHQGHG� E\� &RPPLVVLRQ� 'LUHFWLYH� ��������(&�� DQG� &RPPLVVLRQ� 'LUHFWLYH��������((&� RQ� LQIDQW� IRUPXODH�� � 7KH� %DE\� )RRG�'LUHFWLYHV� ZHUH� DGRSWHG�ZLWKLQ� WKH� IUDPHZRUN� RI�&RXQFLO�'LUHFWLYH��������((&�RQ�IRRGVWXIIV�LQWHQGHG�IRU�SDUWLFXODU�QXWULWLRQDO�XVHV��� &DPSEHOO��/�+��DQG�$�6��&RRNH��7KH�LQGLUHFW�HIIHFWV�RI�SHVWLFLGHV�RQ�ELUGV��-RLQW�1DWXUH�&RQVHUYDWLRQ�&RPPLWWHH��3HWHUERURXJK��8.��������� )ULHEHQ�� %��	�8�� .|SNH�� (IIHFWV� RI� IDUPLQJ� V\VWHPV� RQ� ELRGLYHUVLW\�� LQ�� ,VDUW�� -�� 	� -�� -�� /OHUHQD��HGV����%LRGLYHUVLW\� DQG� /DQG� 8VH�� 7KH� 5ROH� RI� 2UJDQLF� )DUPLQJ �������� 3URFHHGLQJV� RI� WKH� ILUVW�(12)�:RUNVKRS�� %RQQ�� ������� 9DQ� (OVHQ�� 7K�� ������ 'LH� )OXNWXDWLRQ� YRQ� $FNHUZLOGNUDXW�*HVHOOVFKDIWHQ� XQG� LKUH�%HHLQIOXVVXQJ� GXUFK� )UXFKWIROJH�XQG�%RGHQEHDUEHLWXQJV]HLWSXQNW��'LVV�� DJU��8QLYHUVLWlW�*HVDPWKRFKVFKXOH�.DVVHO������6��� )ULHEHQ�� %�� ������ %HGHXWXQJ� GHV� 2UJDQLVFKHQ� /DQGEDXV� I�U� GHQ� (UKDOW� YRQ� $FNHUZLOGNUlXWHUQ��5HOHYDQFH�RI�WKH�RUJDQLF�IDUPLQJ�IRU�WKH�SUHVHUYDWLRQ�RI�ZLOG�KHUEV�RUJDQLVPV���1DWXU�XQG�/DQGVFKDIW�������+HIW����������������� &LWHG� LQ�&RPPLVVLRQ�&RPPXQLFDWLRQ� �7RZDUGV�D�7KHPDWLF�6WUDWHJ\�IRU�6RLO�3URWHFWLRQ�����������&20����������ILQDO�� 085/� �0LQLVWHULXP� I�U� 8PZHOW�� 5DXPRUGQXQJ� XQG� /DQGZLUWVFKDIW� GHV� /DQGHV� 1RUGUKHLQ�:HVWIDOHQ�� ������ 6FKXW]SURJUDPP� I�U� $FNHUZLOGNUlXWHU� �SURWHFWLRQ� SURJUDPPH� IRU� ZLOG� KHUEV� RQ�DJULFXOWXUDO�ILHOGV������)DVVXQJ��8PZHOWVFKXW]�XQG�/DQGZLUWVFKDIW��6FKULIWHQUHLKH�GHV�0LQLVWHULXPV�I�U�8PZHOW��5DXPRUGQXQJ�XQG�/DQGZLUWVFKDIW�1RUGUKHLQ�:HVWIDOHQ��+HIW������:DLEHO��+���([SHULHQFH�ZLWK�&RVW�%HQHILW�6WXGLHV�RI�3HVWLFLGHV�LQ�*HUPDQ\��� ,ELG���
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'DQLVK�VWXGLHV�DOVR�VWUHVV�WKH�QHJDWLYH�HIIHFWV�RI�SHVWLFLGHV�RQ�ELRGLYHUVLW\��$FFRUGLQJ WR�WKH�%LFKHO�5HSRUW��WKH�HIIHFWV�RI�SHVWLFLGH�XVH�RQ�DERYH�JURXQG�DUWKURSRGV�DUH�VLJQLILFDQW��DQG�D�ODUJHU� LQVHFW� SRSXODWLRQ� FRXOG� EH� H[SHFWHG� LQ� WKH� HYHQW� RI� D� SKDVH�RXW� RI� SHVWLFLGH� XVH���$FFRUGLQJ�WR�D������UHSRUW����KDOI�DQG�TXDUWHU�GRVDJHV�RI�KHUELFLGHV�DQG�LQVHFWLFLGHV�LPSURYH�WKH� �QDWXUDO� HOHPHQWV�� RI� WKH� ILHOGV� ZLWK� DQ� LQFUHDVHG� QXPEHU� RI� ZHHG� VSHFLHV�� LQFUHDVHG�SURSRUWLRQ�RI�IORZHULQJ�VSHFLHV�DQG�LQFUHDVHG�DEXQGDQFH�RI�LQVHFWV��8VH�RI�KDOI�WKH�GRVH�RQO\�FUHDWHV� QHJOLJLEOH�� LI� DQ\�� DJULFXOWXUDO� SUREOHPV�� HVSHFLDOO\� LI� VXSSOHPHQWDU\� FRQWURO� RI�SDUWLFXODU�ZHHG�SDWFKHV�LV�FDUULHG�RXW�
�������3HVW�UHVLVWDQFH�

0RVW� ZHHG� DQG� LQVHFW� SHVWV� KDYH� VKRUW� OLIH� F\FOHV�� D� ZLGH� JHRJUDSKLF� UDQJH�� DQG� ODUJH�SRSXODWLRQV��&RQVHTXHQWO\�� WKHUH� LV� VXEVWDQWLDO� JHQHWLF� GLYHUVLW\� IRXQG� LQ� SHVW� SRSXODWLRQV��:KHQ�WKHVH�SRSXODWLRQV�DUH�DOO�VSUD\HG�ZLWK�WKH�VDPH�WR[LF�FKHPLFDO��D�IHZ�LQGLYLGXDOV�DUH�QRW� NLOOHG� EHFDXVH� WKH\� DUH� JHQHWLFDOO\� UHVLVWDQW�� 7KHVH� LQGLYLGXDOV� VXUYLYH� WR� UHSURGXFH��TXLFNO\�UHVXOWLQJ�LQ�ORFDOL]HG�UHVLVWDQW�SRSXODWLRQV�ZKLFK�WKHQ�VSUHDG�
&RQVHTXHQWO\�� KLJKHU� DQG� KLJKHU� GRVHV� DUH� QHHGHG� WR� NLOO� SHVWV� DQG� ILQDOO\� QHZ� FKHPLFDOV�PXVW� EH� GHYHORSHG�� 7KHQ� WKH� F\FOH� EHJLQV� DJDLQ�� UHVXOWLQJ� LQ� LQFUHDVHG� FRVWV�� LQFUHDVHG�DPRXQWV�RI�FKHPLFDO�XVH�DQG�WKH�HYHU�GHFUHDVLQJ�HIIHFWLYHQHVV�RI�SURGXFWV�
5HVLVWDQFH�KDV�EHHQ�UHSRUWHG�LQ�DERXW�����VSHFLHV�RI�LQVHFWV�DQG�PLWHV������VSHFLHV�RI�SODQW�SDWKRJHQV�����VSHFLHV�RI�ZHHGV����VSHFLHV�RI�URGHQWV�DQG���VSHFLHV�RI�QHPDWRGHV���

�������3K\WRWR[LFLW\
0DQ\�KHUELFLGHV�RQ�WKH�PDUNHW�ZLOO�NLOO�D�ZLGH�UDQJH�RI�FURSV�DQG�ZHHGV�DOLNH��+HUELFLGHV�DUH�FODVVHG�DV�µVHOHFWLYH¶�ZKHQ�WKH\�DUH�XVHG�WR�NLOO�ZHHGV�ZLWKRXW�KDUPLQJ�WKH�FURS�DQG�DV�µQRQ�VHOHFWLYH¶�ZKHQ�WKH�SXUSRVH�LV�WR�NLOO�DOO�YHJHWDWLRQ��0RVW�RI�WKH�XUHD�KHUELFLGHV�DUH�UHODWLYHO\�QRQ�VHOHFWLYH��7KH\�LQFOXGH�PRQXURQ��GLXURQ�DQG�OLQXURQ��DQG�DUH�XVXDOO\�DSSOLHG�WR�WKH�VRLO�DV�KHUELFLGHV�WKDW�H[HUW�WKHLU�HIIHFWV�SULRU�WR�WKH�HPHUJHQFH�RI�WKH�FURS�SODQW��7KHUH�LV�WKXV�D�ZLGHVSUHDG�SRWHQWLDO�IRU�QRQ�WDUJHW�SODQWV�VSHFLHV�WR�EH�DIIHFWHG�E\�KHUELFLGH�DSSOLFDWLRQV�
���� 0HPEHU�6WDWH�([SHULHQFH�ZLWK�3HVWLFLGH�8VH�5HGXFWLRQ�SURJUDPPHV
$�QXPEHU�RI�0HPEHU�6WDWHV�KDYH�KDG�SHVWLFLGH�XVH�UHGXFWLRQ�SURJUDPPHV�IRU�PRUH�WKDQ�D�GHFDGH��H�J���6ZHGHQ�VLQFH�������DQG�'HQPDUN�VLQFH�������6HYHUDO�RWKHU�(XURSHDQ�FRXQWULHV�KDYH� IROORZHG� WKHLU� H[DPSOH� �1RUZD\� ������ 1HWKHUODQGV� ������ YROXQWDU\� XVH� UHGXFWLRQ�SURJUDPPH�LQ�)LQODQG�������
7KH� WKUHH� EHVW�NQRZQ� SURJUDPPHV� LQ� (XURSH� FDQ� SRLQW� WR� FRQFUHWH� UHGXFWLRQV� LQ� XVH� RI�SHVWLFLGHV�� 6ZHGHQ� DFKLHYHG� D� ���� UHGXFWLRQ� LQ� YROXPH� RI� DFWLYH� LQJUHGLHQWV�� IURP� WKH�UHIHUHQFH� SHULRG� ���������� XQWLO������ ��'HQPDUN� D� UHGXFWLRQ� RI� ���� LQ� YROXPH�RI� DFWLYH�LQJUHGLHQWV�EHWZHHQ�WKH�UHIHUHQFH�SHULRG�����������DQG�������DQG�1HWKHUODQGV�D�UHGXFWLRQ�RI�����YROXPH�EHWZHHQ�WKH�UHIHUHQFH�SHULRG�����������DQG��������
7KHVH�XVH� UHGXFWLRQ�SURJUDPPHV�HQDEOHG� WKH� FRXQWULHV� WR� DFKLHYH� VLJQLILFDQW� UHGXFWLRQV� LQ�ULVN���)RU�H[DPSOH��6ZHGHQ�DFKLHYHG�D�VXEVWDQWLDO�GHFUHDVH�LQ�SHVWLFLGHV�UHVLGXHV�RQ�IUXLWV�DQG�
�� 7KH� %LFKHO� &RPPLWWHH�� � 5HSRUW� IURP� WKH� PDLQ� FRPPLWWHH� WR� DVVHVV� WKH� RYHUDOOFRQVHTXHQFHV� RI�SKDVLQJ�RXW�WKH�XVH�RI�SHVWLFLGHV��������� (VMEHUJ��3HWHU�DQG�3HWHUVHQ�%R�6YHQQLQJ��(IIHFWV�RI�UHGXFHG�SHVWLFLGH�XVH�RQ�IORUD�DQG�IDXQD�LQ�WKH�DJULFXOWXUDO�ILHOGV��3HVWLFLGHV�UHVHDUFK�����������'DQLVK�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��� KWWS���ZZZ�FDV�SVX�HGX�GRFV�FDVGHSW�LSP�KLVWRU\��KWPO���� &DOFXODWHG�LQ�WRWDO�VDOH�RI�SHVWLFLGH�DFWLYH�LQJUHGLHQWV�



��

YHJHWDEOHV���6ZHGHQ�DOVR�DFKLHYHG�D�����UHGXFWLRQ�LQ�WKH�LQGLFDWRU�LW�KDG�VHOHFWHG�WR�PHDVXUH�HQYLURQPHQWDO�ULVN�DQG�D�����UHGXFWLRQ�LQ�LWV�LQGLFDWRU�IRU�PHDVXULQJ�ULVN�WR�KXPDQ�KHDOWK����,Q�DGGLWLRQ�WR�UHGXFWLRQV�LQ�YROXPH�RI�DFWLYH�LQJUHGLHQWV��'HQPDUN�ZDV�DEOH�WR�DFKLHYH�D�����UHGXFWLRQ�LQ�WUHDWPHQW�IUHTXHQF\��ZKLFK�LV�FRQVLGHUHG�DQ�LQGLFDWRU�RI�XVH�KLJKO\�FRUUHODWHG�WR�HQYLURQPHQWDO�ORDG��
7KH�SULPDU\�PRWLYDWLRQV�IRU�LPSOHPHQWLQJ�SHVWLFLGH�XVH�UHGXFWLRQ�SURJUDPPHV�ZHUH�VLPLODU�IRU� DOO� WKUHH� FRXQWULHV�� FRQFHUQV� DERXW� DGYHUVH� HIIHFWV� RQ� WKH� HFRORJ\� DV� ZHOO� DV��FRQWDPLQDWLRQ�RI�ZDWHU�UHVRXUFHV�XVHG�IRU�KXPDQ�FRQVXPSWLRQ��2QH�RI�WKH�JRDOV�RI�WKH�����������6ZHGLVK�SODQ�ZDV�WR�KDYH�QR�GHWHFWDEOH�UHVLGXHV�LQ�JURXQGZDWHU�DQG�LQ�VXUIDFH�ZDWHU�LQWHQGHG�IRU�KXPDQ�FRQVXPSWLRQ��DQG�QR�UHVLGXHV�DERYH�05/V��PD[LPXP�UHVLGXH�OLPLWV��LQ�GRPHVWLFDOO\�JURZQ�IUXLWV�DQG�YHJHWDEOHV�
7KH�VXFFHVV�RI�WKH�SURJUDPPHV�LV�VWURQJO\�OLQNHG�WR�WKH�WDUJHWV�VHW�DQG�PHDVXUHV�WDNHQ��ZLWK�H[SHULHQFH�VKRZLQJ�WKDW�SHVWLFLGH�XVH�UHGXFWLRQ�LV�PRUH�VXFFHVVIXO�ZKHQ�KLJKHU�DQG�FOHDUHU�JRDOV�DUH�VHW���
8QGHU� DQ�(8�ZLGH� SHVWLFLGH� XVH� UHGXFWLRQ� SROLF\��PHDVXUHV� FRXOG� GLIIHU� GHSHQGLQJ�RQ� WKH�VLWXDWLRQ�RI�HDFK�0HPEHU�6WDWH��)RU�H[DPSOH��LQ�RQH�FRXQWU\�LW�PLJKW�EH�SRVVLEOH�WR�H[WHQG�IDUPHU�LQIRUPDWLRQ�WKURXJK�FRPSXWHU�SURJUDPPHV�DQG�,QWHUQHW� LQ�RWKHUV�LW�LV�HDVLHU�WR�UHDFK�SHRSOH� E\� SHUVRQDO� FRQWDFW�� 6RPH� LQVWUXPHQWV� DUH� FRPPRQ� WR� DOO� WKUHH� FRXQWULHV¶�SURJUDPPHV�� H�J�� UHYLVLRQ� RI� WKH� SHVWLFLGHV� DSSURYDO� VFKHPH�� PDQGDWRU\� WUDLQLQJ� IRU�SURIHVVLRQDO� VSUD\HUV� LQ� WKH� FRUUHFW� XVH� RI� SHVWLFLGHV� DQG� LQ� DOWHUQDWLYH� SHVW� FRQWURO� DQG�FHUWLILFDWLRQ��DOVR�IRU�)LQODQG���PDQGDWRU\�IDUP�OHYHO�UHFRUG�RI�DOO�SHVWLFLGH�DSSOLFDWLRQV��DOVR�IRU� )LQODQG��� UHVHDUFK�GHPRQVWUDWLRQV� LQ� DOWHUQDWLYH� SURGXFWLRQ� V\VWHPV�� XVH� RI� GHFLVLRQ�VXSSRUW� DQG� ZDUQLQJ� V\VWHPV� IRU� GLVHDVHV� DQG� SHVWV�� DGYLFH� WR� IDUPHUV� RQ� UHGXFLQJ� WKHLU�SHVWLFLGHV� FRQVXPSWLRQ�� DQG� H[WHQGHG� PRQLWRULQJ� RI� JURXQGZDWHUV�� ,Q� 6ZHGHQ�� DGGLWLRQDO�YROXQWDU\�PHDVXUHV�WR�DFKLHYH�IXUWKHU�UHGXFWLRQV�LQ�XVH�DUH�ZLGHO\�VXSSRUWHG�E\�IDUPHUV�
$Q�LPSRUWDQW�PHDVXUH�XVHG�E\ 'HQPDUN�LV�WR�FUHDWH�EXIIHU�]RQH�DUHDV�WR�SURWHFW�ZHW�QDWXUDO�DUHDV��WDUJHWHG�ZDWHU�FRXUVHV�DQG�SRQGV�ODNHV�RYHU�����P����%DQV�RQ�DSSOLFDWLRQ�RI�SHVWLFLGH�XVH�LQ�YXOQHUDEOH�]RQHV��H�J���WR�SURWHFW�ZDWHU��DUH�LPSRUWDQW�LQ�DOO�WKUHH�FRXQWULHV��)LQDQFLDO�LQVWUXPHQWV�VXFK�DV�WD[HV�DQG�OHYLHV�RQ�SHVWLFLGH�XVH�KDYH�SURYHG�WR�EH�HVSHFLDOO\�HIIHFWLYH�DV�ZHOO� DV� ILQDQFLDO� VXSSRUW� IRU� ,&0� DQG� RUJDQLF� IDUPLQJ� SUDFWLFHV�� 5HYHQXHV� RI� WD[HV� DUH�XVXDOO\�XVHG�WR�HQFRXUDJH�IDUPHUV�WR�XVH�DOWHUQDWLYH�PHWKRGV�DQG�IRU�UHVHDUFK�LQ�WKLV�ILHOG��
,Q� WKH� 1HWKHUODQGV�� WKH� FRUH� RI� WKH� QHZ� SROLF\� IRU� WKH� SHULRG� XS� WR� ����� LV� ÄLQWHJUDWHG�FURSSLQJ�RQ�FHUWLILHG�IDUPV³��7KH�DLP�RI�WKH�QHZ�SROLF\�LV�WR�KDYH�����RI�IDUPV�FHUWLILHG�E\�WKH�HQG�RI������DQG�DOO�IDUPV�E\�WKH�HQG�RI�������DQG�WR UHGXFH�HQYLURQPHQWDO�LPSDFW�IURP�SHVWLFLGHV�E\�����LQ������DQG�E\�����LQ������
�����&XUUHQW�(8�DFWLRQV�WR�FRQWURO�LPSDFWV�IURP�SHVWLFLGHV
$� QXPEHU� RI� &RPPXQLW\� PHDVXUHV� WR� FRQWURO� LPSDFWV� IURP� SHVWLFLGHV� KDYH� DOUHDG\� EHHQ�WDNHQ���7KH�ILUVW�OHJLVODWLRQ�RQ�WKH�SODFLQJ�RQ�WKH�PDUNHW�DQG�XVH�RI�SODQW�SURWHFWLRQ�SURGXFWV�ZDV�'LUHFWLYH��������((&�����'HFHPEHU�������2-������/������FRQWDLQLQJ�D�
QHJDWLYH�
�OLVW�RI�DFWLYH�VXEVWDQFHV�DQG�EDQQLQJ�RU�VHYHUHO\�UHVWULFWLQJ�WKH�PDUNHWLQJ�DQG�XVH�RI�SURGXFWV�EDVHG�RQ�WKHVH�VXEVWDQFHV��,W�ZDV�QRW�XQWLO������WKDW�KDUPRQLVHG�PHDVXUHV�IRU�WKH�PDUNHWLQJ�DQG�XVH�RI�DJULFXOWXUDO�SHVWLFLGHV�ZHUH�VHW�LQ�SODFH��WKURXJK�'LUHFWLYH��������((&���0HDVXUHV�IRU�WKH�PDUNHWLQJ�DQG�XVH�RI�QRQ�DJULFXOWXUDO�SHVWLFLGHV�ZHUH�HVWDEOLVKHG�LQ����� ZLWK�WKH�%LRFLGHV�'LUHFWLYH�������(&��



��

7KH�FODVVLILFDWLRQ��ODEHOOLQJ�DQG�SDFNDJLQJ�RI�SHVWLFLGH�SURGXFWV�KDV�EHHQ�UHJXODWHG�VLQFH�WKH�����V��WKURXJK�VHYHUDO�VXEVHTXHQW�GLUHFWLYHV��� 7KHVH�DVSHFWV�DUH�QRZ�FRYHUHG�E\�'LUHFWLYH���������(&�RQ�WKH�FODVVLILFDWLRQ��ODEHOOLQJ�DQG�SDFNDJLQJ�RI�GDQJHURXV�SUHSDUDWLRQV���
5HVLGXHV�LQ�IRRGVWXIIV�KDYH�EHHQ�UHJXODWHG�VLQFH�WKH�����V�LQ�GLUHFWLYHV�IRU�VHOHFWHG�IUXLWV�DQG�YHJHWDEOHV� ��������((&��2-� �����/���������� FHUHDOV� DQG�FHUHDO�SURGXFWV� ��������((&�����-XO\�������2-������/�����������IRRGVWXIIV�RI�DQLPDO�RULJLQ���������((&�����-XO\�������2-������/���������DQG�SURGXFWV�RI�SODQW�RULJLQ��LQFOXGLQJ�IUXLWV�DQG�YHJHWDEOHV���������((&�����1RYHPEHU�������2-������/�����������,Q�WKH�����V��VSHFLDO�OHYHOV�DSSHDUHG�WR�EH�QHFHVVDU\DQG� KDYH� EHHQ� VHW� IRU� EDE\� IRRG� �&RPPLVVLRQ�'LUHFWLYHV� ��������(&�� ��0D\� ������2-�/�������DQG���������(&�����0D\�������2-������/����������
5HJXODWRU\� DFWLYLWLHV� WR� SURWHFW� WKH� HQYLURQPHQW� DJDLQVW� SHVWLFLGHV� KDYH�� WR� GDWH�� PDLQO\�IRFXVHG�RQ�ZDWHU���)RU�H[DPSOH��GLVFKDUJHV�RI�FHUWDLQ�GDQJHURXV�VXEVWDQFHV�ZHUH�UHJXODWHG�WR�SURWHFW� WKH� DTXDWLF� HQYLURQPHQW� DQG� JURXQGZDWHU�� 7KH� )UDPHZRUN� 'LUHFWLYH� RQ� :DWHU����������(&�����2FWREHU�������2-������/��������QRZ�UHSODFHV� WKHVH�GLUHFWLYHV��)RU�ZDWHU�LQWHQGHG� IRU� KXPDQ FRQVXPSWLRQ�� FRQFHQWUDWLRQ� VWDQGDUGV� KDYH� EHHQ� VHW� IRU� JURXQGZDWHU��ZKHUH�'LUHFWLYH�������(&����1RYHPEHU�������2-�/���������UHSODFHV�GLUHFWLYH��������((&�����-XO\�������2-������/����������DQG�IRU�VXUIDFH�ZDWHU��ZKHUH�'LUHFWLYH������������-XQH�������2-������/���������RQO\�YHU\�EDVLFDOO\�JLYHV�VWDQGDUGV�IRU�VRPH�WKUHH�DFWLYH�VXEVWDQFHV�IRU�SHVWLFLGHV�
6HYHUDO� FRPPXQLW\�PHDVXUHV�ZLWK� D�ZLGHU� VFRSH�DOVR� FRYHU� DVSHFWV�RI�SHVWLFLGH�PDUNHWLQJ�DQG�RU� XVH�� VXFK� DV� 'LUHFWLYH� �������(&� ���� -XO\� ������ 2-� ����� /� ��������� JLYLQJ�UHVWULFWLRQV�RQ�PDUNHWLQJ�DQG�XVH�RI�FHUWDLQ�GDQJHURXV�VXEVWDQFHV�DQG�SUHSDUDWLRQV��'LUHFWLYH��������((&�����$SULO�������2-������/���������RQ�WKH�GHOLEHUDWH�UHOHDVH�LQWR�WKH�HQYLURQPHQW�RI�JHQHWLFDOO\�PRGLILHG�RUJDQLVPV��DQG�5HJXODWLRQ� �((&���������� ����'HFHPEHU�������2-������ /� ������� RQ� R]RQH�GHSOHWLQJ� VXEVWDQFHV�� ZKLFK� FRYHUV� WKH� SKDVLQJ�RXW� RI� WKH� DFWLYH�VXEVWDQFH�PHWK\OEURPLGH��
,Q�WKH�HDUO\�����V�WKH�(8�DGRSWHG�WKH�ILUVW�DJUL�HQYLURQPHQWDO�PHDVXUH��� 5HJXODWLRQ���((&���������� ����-XQH������ 2-������/���������RQ�DJULFXOWXUDO�SURGXFWLRQ�PHWKRGV�FRPSDWLEOH�ZLWK� WKH� UHTXLUHPHQWV� RI� WKH� SURWHFWLRQ� RI� WKH� HQYLURQPHQW� DQG� WKH� PDLQWHQDQFH� RI� WKH�FRXQWU\VLGH��7KH�5HJXODWLRQ�ZDV�DQ�DLG�VFKHPH�DLPHG� LQWHU�DOLD� DW�HQFRXUDJLQJ�VXEVWDQWLDO�UHGXFWLRQV� LQ� WKH� XVH� RI� IHUWLOL]HUV� DQG� SODQW�SURWHFWLRQ� SURGXFWV� DQG� IDYRXULQJ� WKH� XVH� RI�RUJDQLF�IDUPLQJ�PHWKRGV��LQ�RUGHU�WR�UHGXFH�DJULFXOWXUDO�SROOXWLRQ�DQG�WR�DGDSW�D�QXPEHU�RI�VHFWRUV�WR�PDUNHW�UHTXLUHPHQWV��
5HJXODWLRQ���������������0D\�������2-������/�������� RQ�VXSSRUW�IRU�5XUDO�'HYHORSPHQW�IURP� WKH� (XURSHDQ� $JULFXOWXUDO� *XLGDQFH� DQG� *XDUDQWHH� )XQG� �($**)��� DGRSWHG� XQGHU�$JHQGD������� UHSHDOHG�5HJXODWLRQ����������5HJXODWLRQ�����������DOORZV�ILQDQFLDO�VXSSRUW�IRU� D�ZLGH� UDQJH� RI�PHDVXUHV� WR� EH� WDNHQ� RQ�0HPEHU� 6WDWH� OHYHO� IRU� 5XUDO�'HYHORSPHQW��LQFOXGLQJ�SURWHFWLRQ�RI�WKH�HQYLURQPHQW��DJUR�HQYLURQPHQWDO�PHDVXUHV����7KRXJK�5HJXODWLRQ�����������GRHV�QRW�PHQWLRQ�SHVWLFLGH�XVH�UHGXFWLRQ�VSHFLILFDOO\��LW�GRHV�SURYLGH�IRU�VXSSRUW�IRU�RUJDQLF�DJULFXOWXUH�DQG�WKHUHIRUH�FRXOG�VXSSRUW�LPSOHPHQWDWLRQ�RI�SHVWLFLGH�XVH�UHGXFWLRQ�SURJUDPPHV� E\�0HPEHU� 6WDWHV��0RUHRYHU�� LW�PDNHV� DSSOLFDWLRQ� RI�*RRG�)DUPLQJ�3UDFWLVH��*)3�� D� SUHFRQGLWLRQ� IRU� ILQDQFLDO� DLG��+RZHYHU��*)3� LV� GHILQHG� RQO\� DV� �WKH� VWDQGDUG� RI�IDUPLQJ�ZKLFK�D�UHDVRQDEOH�IDUPHU�ZRXOG�IROORZ�LQ�WKH�UHJLRQ�FRQFHUQHG��
,Q� WKH� HDUO\� ����V�� WKH� (XURSHDQ� &RPPLVVLRQ�� WRJHWKHU� ZLWK� WKH� 'XWFK� 0LQLVWU\� RI�(QYLURQPHQW��9520���FDUULHG�RXW�D�PXOWL�\HDU�SURMHFW�HQWLWOHG�³3RVVLELOLWLHV�IRU�IXWXUH�(&�
�� 'LUHFWLYH� �������((&� RQ� FODVVLILFDWLRQ�� ODEHOLQJ� DQG� SDFNDJLQJ� RI� GDQJHURXV� VXEVWDQFHV�� DV�DPHQGHG��� ���0D\�������2-������/�������



��

HQYLURQPHQWDO�SROLF\�RQ�SODQW�SURWHFW LRQ�SURGXFWV´���7ZR�VWXGLHV�ZHUH�FDUULHG�RXW�LQ�3KDVH���RI�WKH�SURMHFW��DQG�DQRWKHU�VL[�VWXGLHV�LQ�3KDVH����� ,Q�0D\�������DW�WKH�HQG�RI�WKLV�PXOWL�\HDU�UHVHDUFK� HIIRUW�� WKH� &RPPLVVLRQ� DQG� 9520� SUHVHQWHG� WKH� UHVHDUFK� ILQGLQJV� DW� D�6WDNHKROGHUV¶� &RQIHUHQFH� 7KH� FRQIHUHQFH� UHDFKHG� D� EURDG� FRQVHQVXV� WKDW� DGGLWLRQDO� (8�OHYHO�PHDVXUHV� WR�FRQWURO�SHVWLFLGHV�ZHUH�QHHGHG��EXW�FRXOG�DJUHH�RQO\�RQ�PLQLPDO�VSHFLILF�PHDVXUHV��
)ROORZLQJ� WKH� ����� FRQIHUHQFH�� D� &RPPLVVLRQ� &RPPXQLFDWLRQ� RQ� 6XVWDLQDEOH� 8VH� RI�3HVWLFLGHV�ZDV�GUDIWHG��$IWHU�D�GHOD\�RI�VHYHUDO�\HDUV��WKLV�&RPPXQLFDWLRQ�ZDV�UHOHDVHG�HDUO\�-XO\� ������ � $FFRUGLQJ� WR� WKH� &RPPXQLFDWLRQ�� LW� LV� WKH� ILUVW� VWHS� LQ� WKH� HODERUDWLRQ� RI� D�7KHPDWLF� 6WUDWHJ\� RQ� WKH� VXVWDLQDEOH� XVH� RI� SHVWLFLGHV�� 7KH� 7KHPDWLF� 6WUDWHJ\� LV� WR� EH�UHOHDVHG�LQ�HDUO\������
�����7KH�QHHG�IRU�D�VSHFLILF�GLUHFWLYH�RQ�VXVWDLQDEOH�XVH
'HVSLWH�WKH�DERYH�PHQWLRQHG�(&�PHDVXUHV��WKH�FXUUHQW�XVH�RI�SHVWLFLGHV�LQ�WKH�EHJLQQLQJ�RI�WKH���VW�FHQWXU\�LV�VWLOO�D�VHULRXV�VRXUFH�RI�HQYLURQPHQWDO�SROOXWLRQ��0RUHRYHU��DV�VFLHQWLILF�DQG�WHFKQLFDO�NQRZOHGJH�GHYHORSV��WKUHDWV�WR�SXEOLF�KHDOWK�DV�D�UHVXOW�RI�SHVWLFLGH�XVH�VHHP�WR�EH� JURZLQJ�� IRU� H[DPSOH� EHFDXVH� RI� WKH� FRPELQHG� HIIHFWV� DQG� RI� DJJUHJDWH� H[SRVXUH� WR�SHVWLFLGHV�XVHG�� �7KHUHIRUH�D�PRUH�VWULQJHQW�SUHYHQWLRQ�DSSURDFK�LV�QHHGHG��7KLV�UHTXLUHV�D�PRUH�VXVWDLQDEOH�XVH�RI�SHVWLFLGH�SURGXFWV��(OHPHQWV�RI�VXFK�DQ�DSSURDFK�FDQ�EH�VHHQ�LQ�VRPH�RI� WKH� DERYH�PHQWLRQHG� PHDVXUHV�� +RZHYHU�� RQ� WKH� ZKROH� WKH� PHDVXUHV� GR� QRW� IRFXV� RQ�SUHYHQWLRQ� DQG� VXVWDLQDEOH� XVH�� $� GLUHFWLYH� VSHFLILFDOO\� IRFXVVLQJ� RQ� WKLV� SUHYHQWDWLYH�DSSURDFK�LV�WKHUHIRUH�QHHGHG��DV�WKH������6WDNHKROGHUV�&RQIHUHQFH�UHFRJQLVHG�
7KLV�VXJJHVWHG�GLUHFWLYH��LQ�FRQWUDVW�WR�PDQ\�RI�WKH�HDUOLHU�PHDVXUHV��ZLOO�UHJXODWH�WKH�ODUJHVW�VRXUFH� RI� SHVWLFLGH� SROOXWLRQ� ± WKH� XVH� VWDJH��7KLV� VWDJH� LV� QRW� \HW� FRYHUHG�E\�&RPPXQLW\�OHJLVODWLRQ���
�����7KH�2EMHFWLYHV�RI�WKH�3URSRVHG�'LUHFWLYH
7KH�REMHFWLYH�RI�WKH�SURSRVHG�'LUHFWLYH�LV��DV�D�ILUVW�SULRULW\��WR�FRQWULEXWH�WR�D�KLJK�OHYHO�RI�SURWHFWLRQ� RI� KXPDQ� KHDOWK� DQG� WKH� HQYLURQPHQW�� ,W� DOVR� DLPV� WR� SURPRWH� VXVWDLQDELOLW\��WKURXJK�UHGXFWLRQ�DQG��ZKHUHYHU�SRVVLEOH��HOLPLQDWLRQ�RI�WKH�XVH�RI�V\QWKHWLF�SHVWLFLGHV
����&+2,&(�2)�/(*$/�%$6(
7KH� DLP� RI� WKLV� GLUHFWLYH� SULPDULO\� UHJDUGV� WKH� SURWHFWLRQ� RI� WKH� HQYLURQPHQW� DQG� SXEOLF�KHDOWK� DJDLQVW� DGYHUVH� HIIHFWV� RI� SHVWLFLGH� XVH�� 7KH� SURSRVHG� PHDVXUHV� UHODWH� WR� WKH�VXVWDLQDEOH� XVH� RI� SHVWLFLGHV� LQ� DJULFXOWXUDO� DSSOLFDWLRQV�� DV� ZHOO� DV� LQ� QRQ�DJULFXOWXUDO�DSSOLFDWLRQV��H[FHSW�LQ�KRXVHKROG�XVH��7KH�PHDVXUHV�GR�QRW�DLP�DW�DWWDLQLQJ�WKH�REMHFWLYHV�RI�WKH� &RPPRQ� $JULFXOWXUDO� 3ROLF\�� 7KH� SURGXFWLRQ� DQG� PDUNHWLQJ� RI� DJULFXOWXUDO� DQG� QRQ�DJULFXOWXUDO� SHVWLFLGHV� LQ� WKHVH� ILHOGV� DUH� QRW� WKH� PDLQ� REMHFWLYHV� RI� WKLV� GLUHFWLYH�� 7KH�SULQFLSDO� JRDO� LV� WKH� SURWHFWLRQ� RI� WKH� HQYLURQPHQW� E\� VWLPXODWLQJ� D� VXVWDLQDEOH� XVH� RI�SHVWLFLGH�SURGXFWV��$�PRUH�VXVWDLQDEOH�XVH�ZLOO�FRQWULEXWH�WR�WKLV�JRDO�E\�FDXVLQJ�OHVV�UHVLGXHV�LQ�WKH�HQYLURQPHQW�DQG�LQ�DJULFXOWXUDO�SURGXFWV��7KH�DSSURSULDWH�OHJDO�EDVLV�IRU�WKLV�GLUHFWLYH�WKHUHIRUH�LV�DUWLFOH�����RI�WKH�7UHDW\�

�� 7KH�VWXGLHV�DUH�DYDLODEOH�RQ�WKH�'*�(QYLURQPHQW�ZHEVLWH�
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�� 68%6,',$5,7<�$1'�3523257,21$/,7<
�����2EMHFWLYHV�RI�WKH�SURSRVHG�DFWLRQ�LQ�UHODWLRQ�WR�WKH�REOLJDWLRQV�RI�WKH�&RPPXQLW\
7KH�PHDVXUHV�SXUVXDQW� WR�'LUHFWLYH��������(&�ZHUH�VHW� LQ�SODFH�ZLWK�D�YLHZ�WR�HQVXULQJ�D�KLJK�VWDQGDUG�RI�SURWHFWLRQ��,Q�SDUWLFXODU��WKH�'LUHFWLYH�ZDV�DLPHG�DW�SUHYHQWLQJ�DXWKRUL]DWLRQ�RI� SODQW� SURWHFWLRQ� SURGXFWV� ZKHUH� ULVNV� WR� KHDOWK�� JURXQGZDWHU� DQG� WKH� HQYLURQPHQW� DQG�KXPDQ� DQG� DQLPDO� KHDOWK� RXWZHLJKHG� WKH� REMHFWLYH� RI� LPSURYLQJ� SODQW� SURGXFWLRQ�� 7KH�DSSOLFDWLRQ�RI�WKH�SUHYHQWLRQ�SULQFLSOH�LQ�WKH�ILHOG�RI�SODQW�SURWHFWLRQ�SURGXFWV�DQG�DJULFXOWXUH�ZDV�DOVR�DSSOLHG�LQ�WKH�8QLIRUP�3ULQFLSOHV��DQQH[�9,�RI�'LUHFWLYH��������((&���)RU�H[DPSOH��8QLIRUP�3ULQFLSOH�&������S�������UHTXLUHV�0HPEHU�6WDWHV�WR�HQVXUH�WKDW�DXWKRUL]HG�DPRXQWV�DUH�WKH�PLQLPXP�QHFHVVDU\�WR�DFKLHYH�D�GHVLUHG�HIIHFW��HYHQ�ZKHUH�KLJKHU�DPRXQWV�ZRXOG�QRW�UHVXOW�LQ�XQDFFHSWDEOH�ULVNV�WR�KXPDQ�RU�DQLPDO�KHDOWK�RI�WR�WKH�HQYLURQPHQW��7KH�SUHYHQWLRQ�SULQFLSOH�LV�DOVR�DSSOLHG�LQ�3DUW�&��SRLQW�����������VWDWLQJ�WKDW�DQ�DFWLYH�LQJUHGLHQW�FDQQRW�EH�DXWKRULVHG�LI�LWV�FRQFHQWUDWLRQ�LQ�JURXQGZDWHU�ZRXOG�H[FHHG������J�O�
0HDVXUHV� WR� UHGXFH� SHVWLFLGH� XVH�� ZKHUHYHU� SRVVLEOH�� DOVR� IROORZ� IURP� WKH� SUHYHQWLRQ�SULQFLSOH RI�$UW����������ZKLFK�WKH�&RPPXQLW\�LV�REOLJHG�WR�DSSO\�LQ�LWV�HQYLURQPHQWDO�SROLF\��
���� 7KH�&RPPXQLW\�GLPHQVLRQ�RI�WKH�SUREOHP
7KH�KDUPRQL]DWLRQ�RI�SHVWLFLGH�DXWKRUL]DWLRQ�SUDFWLFHV�WKURXJK�'LUHFWLYH��������((&�LV�QRW�VXIILFLHQW� IRU� VXVWDLQDEOH� FURS� SURWHFWLRQ� LQ� WKH�(8��7KLV� W\SH� RI� OHJLVODWLRQ�PD\� HQVXUH� D�SURFHVV�E\�ZKLFK�SHVWLFLGH�ULVNV�DUH�UHGXFHG��EXW�LW�LV�OLNHO\�WR�KDYH�RQO\�OLPLWHG�HIIHFW�RQ�WKH�TXDQWLW\�RI�SHVWLFLGHV�DSSOLHG��0RUHRYHU��WKH�OHQJWK�RI�WLPH�IRU�LPSOHPHQWDWLRQ�RI�'LUHFWLYH��������((&� LV�RI� VHULRXV� FRQFHUQ�� LQ� WKDW� LW� LV�QRZ�SURSRVHG� WR�PRYH� IRUZDUG� WKH RULJLQDO�WDUJHW� GDWH� IRU� FRPSOHWLRQ� RI� WKH� SURFHVV� RI� UHYLHZLQJ�DOO� DFWLYH� LQJUHGLHQWV�� IURP������ WR������
7KH� SHVWLFLGH� ULVN� DVVHVVPHQW� SURFHGXUHV� XQGHU� 'LUHFWLYH� �������((&� DUH� LQVXIILFLHQW� IRU�JXDUDQWHHLQJ�DGHTXDWH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�DQG�WKH�HQYLURQPHQW���6FLHQWLILF�VWXGLHV�RQ�SHVWLFLGH� IDWH� DQG� EHKDYLRXU� VKRZ� HVVHQWLDO� JDSV� LQ� NQRZOHGJH�� LQWHU� DOLD GLVSHUVDO� RI�SHVWLFLGHV� WKURXJK� DLU�� HIIHFWV� RI� FRPELQHG� H[SRVXUH�� HIIHFWV� RI� FKURQLF� H[SRVXUH� WR� ORZ�FRQFHQWUDWLRQ��DQG�HIIHFWV�RQ�YXOQHUDEOH�JURXSV�LQFOXGLQJ�IRHWXVHV��LQIDQWV�DQG�FKLOGUHQ��
7KHUH�LV�FRQFHUQ�WKDW�RYHU�WKH�ORQJ�WHUP��FURS�SURWHFWLRQ�WKDW�UHOLHV�KHDYLO\�RQ�SHVWLFLGHV�PD\�QRW�EH�VXVWDLQDEOH��HYHQ�ZKHQ�SHVWLFLGHV�KDYH�EHHQ�DVVHVVHG�DV�KDYLQJ�ORZHU�HQYLURQPHQWDO�ULVNV�� :LWK� WKH� UHGXFHG� QXPEHU� RI� SHVWLFLGHV� WKDW� ZLOO� EH� DYDLODEOH� EHFDXVH� RI� VWULFWHU�VWDQGDUGV��EXLOG�XS�RI�SHVW�UHVLVWDQFH�FRXOG�EH�H[DFHUEDWHG�
7KHVH� SUREOHPV� FDQQRW� EH� VROYHG� DW� WKH� QDWLRQDO� OHYHO� EHFDXVH� WKH� XVH� LQ� RQH� FRXQWU\� FDQ�FDXVH� HQYLURQPHQWDO� HIIHFWV� LQ� DQRWKHU� FRXQWU\� �DLU� DQG� ZDWHU� SROOXWLRQ�� DQG� EHFDXVH�DJULFXOWXUDO�SURGXFWV�WUHDWHG�ZLWK�SHVWLFLGHV�DUH�PDUNHWHG�LQ�RWKHU�0HPEHU�6WDWHV��$FWLRQV�E\�VLQJOH�0HPEHU� 6WDWHV� FRXOG� FDXVH� GLVWRUWLRQV� RI� WKH� PDUNHW�� $Q� (8� SROLF\� SURPRWHV� IDLU�FRPSHWLWLRQ� EHWZHHQ� IDUPHUV�� 0RUHRYHU�� FHUWDLQ� SROLF\� LQVWUXPHQWV�� H�J�� ILQDQFLDO�LQVWUXPHQWV�� FDQ�EH� LPSOHPHQWHG�PRVW� HIIHFWLYHO\� DW� WKH�(8� OHYHO��7KHVH� HOHPHQWV�PDNH� LW�FOHDU�WKDW�WKH�SURSRVHG�DFWLRQ�FDQ�EH�DFKLHYHG�EHWWHU�RQ�&RPPXQLW\�VFDOH�DQG�LV�LQ�OLQH�ZLWK�WKH�SULQFLSOH�RI�VXEVLGLDULW\�
$�&RPPXQLW\� DSSURDFK� LV� WKHUHIRUH� QHFHVVDU\� WR� EULQJ� DOO�0HPEHU�6WDWHV� WRZDUGV� D�PRUH�VXVWDLQDEOH� XVH�� � 7KLV� KDV� DOUHDG\� EHHQ� UHFRJQLVHG� LQ� WKH� )LIWK� (QYLURQPHQWDO� $FWLRQ�3URJUDPPH� ����������� � 7KH� SURSRVHG�6L[WK�(QYLURQPHQWDO�$FWLRQ�3URJUDPPH�����������FRQILUPV�WKH�LPSRUWDQFH�RI�DLPLQJ�DW�D�PRUH�VXVWDLQDEOH�XVH�RI�SHVWLFLGHV�DW�(8�OHYHO��
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�����6XEVLGLDULW\
3UHYHQWDWLYH� PHDVXUHV� IRU� WKH� XVH� RI� SHVWLFLGHV� FDQQRW� EH� VXIILFLHQWO\� DFKLHYHG� E\� WKH�0HPEHU� 6WDWHV�� %HFDXVH� RI� WUDQVQDWLRQDO� DVSHFWV�� VXFK� DV� FURVV�ERUGHU� KHDOWK� DQG�HQYLURQPHQWDO�HIIHFWV��IRU�H[DPSOH�E\�LPSRUW�DQG�H[SRUW�RI�SURGXFWV�WUHDWHG�ZLWK�SHVWLFLGHV�DQG�E\�WUDQVERXQGDU\�ZDWHU�SROOXWLRQ��PHDVXUHV�E\�0HPEHU�6WDWHV�ZLOO�EH�OHVV�HIIHFWLYH�WKDQ�FRQFHUWHG� DFWLRQ�� 7KHUHIRUH�� &RPPXQLW\� PHDVXUHV� ZLOO� VDWLVI\� WKH� VXEVLGLDULW\� SULQFLSOH���%HFDXVH�PHDVXUHV�DW�0HPEHU�6WDWH�OHYHO�FRXOG�FRQWULEXWH�WR�WUDGH�UHVWULFWLRQV��WKH�PHDVXUHV�DW�&RPPXQLW\� OHYHO�ZLOO� DOVR�EH�EHQHILFLDU\� IURP�DQ�HFRQRPLF�SRLQW�RI�YLHZ��$�PLQLPXP�OHYHO� RI� VXVWDLQDEOH� XVH� UHTXLUHPHQWV�� WKURXJKRXW� WKH�&RPPXQLW\��ZLOO� EH�PRUH� HIIHFWLYHO\�DFKLHYHG�E\�&RPPXQLW\�OHJLVODWLRQ�
�����&RVWV
7KH� (XURSHDQ� (QYLURQPHQW� $JHQF\� HVWLPDWHV� WKDW� (XURSHDQ� DJULFXOWXUH¶V� QHJDWLYH�H[WHUQDOLWLHV�DUH�VXEVWDQWLDO��([WHUQDOLWLHV�DUH�WHFKQLFDOO\�GHILQHG�DV�WKH�FRVWV�RU�EHQHILWV�IURP�SURGXFWLRQ��RU�FRQVXPSWLRQ��H[SHULHQFHG�E\�SHRSOH�RWKHU�WKDQ�WKH�SURGXFHUV��RU�FRQVXPHUV���0RGHUQ� DJULFXOWXUH� KDV� EHHQ� KXJHO\� VXFFHVVIXO� DW� LQFUHDVLQJ� RXWSXW�� \HW� LW� KDV� GRQH� VR� E\�GHSOHWLQJ� ERWK� QDWXUDO� FDSLWDO� �QDWXUH¶V� JRRGV� DQG� VHUYLFHV�� DQG� VRFLDO� FDSLWDO� �WKH� VRFLDO�FRKHVLRQ��WUXVW��DQG�FRQQHFWHGQHVV��LQ�UXUDO�DUHDV��([WHUQDOLWLHV�KDYH�EHHQ�FDOFXODWHG�IRU�WKH�WUDQVSRUW�VHFWRU�DQG�WKH\�DUH�PDVVLYH²VRPH����RI�(XURSH¶V�*13��%XW�DQ�HTXLYDOHQW�ILJXUH�IRU�DJULFXOWXUH¶V�WRWDO�H[WHUQDOLWLHV�KDV�QRW�\HW�EHHQ�FDOFXODWHG��,W�PD\��LQGHHG��EH�LPSRVVLEOH��DV�LW�PHDQV�SXWWLQJ�D�FRVW�RQ�GDPDJH�WR�WKLQJV�OLNH�ELRGLYHUVLW\�DQG�WKH�DHVWKHWLF�YDOXH�RI�WKH�FRXQWU\VLGH�
)RU� WKRVH� WKLQJV� WKDW� FDQ� EH� PHDVXUHG�� WKH� QXPEHUV� DUH� ZRUU\LQJ�� *HUG� )OHLVKHU� DQG�FROOHDJXHV� DW� WKH� 8QLYHUVLW\� RI� +DQRYHU� KDYH� HVWLPDWHG� WKH� PLQLPXP� H[WHUQDOLWLHV� RI�SHVWLFLGHV�LQ�*HUPDQ\�LQ�H[FHVV�RI�'0�����PLOOLRQ�DQQXDOO\��7KH�WRWDO�LV�DERXW�����RI�WKH�SULYDWH�FRVWV�WR�IDUPHUV�RI�XVLQJ�SHVWLFLGHV��7KLV�LV�FRQVLGHUHG�WR�EH�D�PLQLPXP�EHFDXVH�WKHUH�LV�PXFK�WKDW�WKH�UHVHDUFKHUV�KDYH�EHHQ�XQDEOH�\HW�WR�PHDVXUH��
,Q�WKH�8.��WKH�DQQXDO�FRVW�RI�FOHDQLQJ�XS�SHVWLFLGH�UHVLGXHV�LQ�GULQNLQJ�ZDWHU�DORQH�LV������PLOOLRQ��)ROORZLQJ����ELOOLRQ�RI�LQYHVWPHQW�E\�ZDWHU�FRPSDQLHV��WKLV�SXWV�WKH�DQQXDO�KLGGHQ�VXEVLG\� WR�SHVWLFLGH�XVHUV�ZKR�SROOXWH�DW�VRPH�������SHU�NJ�RI�DFWLYH�LQJUHGLHQW��RU��������SHU� KHFWDUH� RI� DUDEOH� ODQG�� )DUPHUV� VSHQG� �����PLOOLRQ� RQ� SHVWLFLGHV� HDFK� \HDU²VR� WKHVH�H[WHUQDO�FRVWV�DFFRXQW�IRU�����RI�WKH�SULYDWH�FRVWV²DOUHDG\ HTXDO�WR�WKH�*HUPDQ�ILJXUH�HYHQ�ZLWKRXW�DFFRXQWLQJ�IRU�RWKHU�FRVWV���2WKHU�VWXGLHV�LQ�'HQPDUN��3RODQG��%HOJLXP��DQG�6FRWODQG�FRQILUP�WKDW�WKH�H[WHUQDO�FRVWV�RI�PRGHUQ�DJULFXOWXUH�DUH�KLJK�
$�WD[�RQ�SHVWLFLGH�LQSXWV��RI�SRVVLEO\������ZRXOG�KHOS�WR�FRYHU�WKHVH�H[WHUQDO�FRVWV��$OO�VXFK�WD[HV� ZRXOG� QHHG� WR� EH� K\SRWKHFDWHG�� L�H��� WKH� LQFRPH� UDLVHG� ZRXOG� EH� EHVW� UHWXUQHG� WR�DJULFXOWXUH�DV�DQ�LQFHQWLYH�WR�WKRVH�ZLWK�PRUH�VXVWDLQDEOH�SUDFWLFHV��
���� 3URSRUWLRQDOLW\
7KH�PHDVXUHV� FKRVHQ� LQ� WKLV�'LUHFWLYH� GR� QRW� JR� EH\RQG�ZKDW� LV� QHFHVVDU\� WR� DFKLHYH� WKH�REMHFWLYHV� RI� WKH� 'LUHFWLYH� FRQFHUQLQJ� KHDOWK� DQG� WKH� SURWHFWLRQ� RI� WKH� HQYLURQPHQW�� 7KH�0HPEHU�6WDWHV�DUH�HPSRZHUHG�WR�LQWURGXFH�PRUH�VWULQJHQW�PHDVXUHV�ZKHUH�WKH\�FRQVLGHU�WKLV�QHFHVVDU\��:KHUH�SRVVLEOH��IOH[LEOH�SURYLVLRQV�DUH�HQFRXUDJHG�WR�HQDEOH�WKH�0HPEHU�6WDWHV�WR�DSSO\�WKH�SULQFLSOH�RI�SURSRUWLRQDOLW\�
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����5(68/76�2)�&2168/7$7,21�:,7+�,17(5(67('�3$57,(6
$W� WKH�0D\������ VWDNHKROGHU�PHHWLQJ� RQ�SRVVLEOH� VWUDWHJLHV� DQG�SROLF\� LQVWUXPHQWV� IRU� DQ�DGGLWLRQDO� (8 SROLF\� FRQFHUQLQJ� SODQW� SURWHFWLRQ� SURGXFWV�� RUJDQLVHG� E\� WKH� (XURSHDQ�&RPPLVVLRQ� DQG� WKH�'XWFK�0LQLVWU\�RI�(QYLURQPHQW� �9520���SDUWLFLSDQWV� FRQFOXGHG� WKDW�DGGLWLRQDO�(8�SHVWLFLGH�ULVN�UHGXFWLRQ�SROLF\�LQVWUXPHQWV�ZHUH�QHHGHG��
����'(7$,/('�(;3/$1$7,21�2)�7+(�352326$/
$UWLFOH����2EMHFWLYH
7KH�'LUHFWLYH�DLPV�ILUVWO\�DW�FRQWULEXWLQJ�WR�D�KLJK�OHYHO�RI�SURWHFWLRQ�IRU�KXPDQ�KHDOWK�DQG�WKH� HQYLURQPHQW� WKURXJKRXW� WKH� ZKROH� (8� WHUULWRU\� IURP� LPSDFWV� UHODWHG� WR� WKH� XVH� RI�SHVWLFLGHV���,W�DOVR�DLPV�WR�SURPRWH�VXVWDLQDEOH�GHYHORSPHQW�E\�UHGXFLQJ�GHSHQGHQF\�RQ�DQG��ZKHUHYHU�SRVVLEOH��HOLPLQDWLQJ�WKH�XVH�RI�SHVWLFLGHV�IRU�SHVW�FRQWURO���
%HFDXVH�LPSDFWV�IURP�SHVWLFLGHV�DUH�OLQNHG�WR�WKHLU�UHOHDVH�LQ�WKH�HQYLURQPHQW�LQ�WKH�FRXUVH�RI�DSSOLFDWLRQV� IRU� SHVW� FRQWURO� SXUSRVHV�� WKH� 'LUHFWLYH� VHWV� IRUWK� D� QXPEHU� RI� PDQGDWRU\�PHDVXUHV� WR� HOLPLQDWH� XQVDIH� SHVWLFLGH� XVH� SUDFWLFHV�� LQFOXGLQJ� PLQLPXP� WUDLQLQJ�UHTXLUHPHQWV� IRU�SHVWLFLGH�GHDOHUV�DQG�SHVWLFLGH�RSHUDWRUV�� � ,W�DOVR�VHWV�(8�ZLGH� WDUJHWV�IRU�UHGXFLQJ� IUHTXHQF\� RI� DSSOLFDWLRQV� RI� SHVWLFLGHV�� LQFOXGLQJ� LQWHU� DOLD E\� UHTXLULQJ� WKH�PDQGDWRU\�DSSOLFDWLRQ�RI�LQWHJUDWHG�SHVW�PDQDJHPHQW��,30��LQ�DOO�SHVW�FRQWURO�VLWXDWLRQV�DQG�RI�LQWHJUDWHG�FURS�PDQDJHPHQW��,&0��LQ�WKH�FXOWLYDWLRQ�RI�DOO�DJULFXOWXUDO�FURSV�WKURXJKRXW�WKH�(8�WHUULWRU\�
$UWLFOH����6FRSH
&RPPXQLW\� OHJLVODWLRQ� DOUHDG\� FRYHUV� WKH� DXWKRULVDWLRQ� RI� SHVWLFLGHV� IRU� SODQW� SURWHFWLRQ��UHTXLUHV� PHDVXUHV� IRU� WKH� SURWHFWLRQ� RI� ZRUNHUV�� DQG� HVWDEOLVKHV� TXDOLW\� VWDQGDUGV� IRU� WKH�DPELHQW�HQYLURQPHQW�DQG�IRU�ZDWHU�DQG�IRRG�GHVWLQHG�IRU�KXPDQ�FRQVXPSWLRQ���
7KLV� 'LUHFWLYH� FRYHUV� WKH� PLVVLQJ� OLQN� ± WKH� VWDJH� RI� SHVWLFLGH� XVH�� � ,W� IRFXVHV� RQ� WKRVH�SHVWLFLGHV� FXUUHQWO\� DXWKRULVHG� IRU� XVH� IRU� SODQW� SURWHFWLRQ� SXUSRVHV�� � ,W� FRYHUV� RQO\�SURIHVVLRQDO�KDQGOLQJ�DQG�XVH�RI�SHVWLFLGHV��H�J���DSSOLFDWLRQV�IRU�FRPPHUFLDO�SXUSRVHV�RU�E\�D�SXEOLF�DXWKRULW\���,W�GRHV�QRW�FRYHU�XVH�RI�SHVWLFLGHV�E\�WKH�JHQHUDO�SXEOLF�
$UWLFOH����'HILQLWLRQV
$�IHZ�RI�WKH�GHILQLWLRQV�LQ�WKLV�3URSRVDO�FRS\�DUH�LQVSLUHG�E\�GHILQLWLRQV�ZKLFK�DOUHDG\�H[LVW�LQ�&RPPXQLW\� OHJLVODWLRQ�� LQ�SDUWLFXODU�'LUHFWLYH��������((&�RQ� WKH�DXWKRULVDWLRQ�RI�SODQW�SURWHFWLRQ� SURGXFWV�� � $� QXPEHU� RI� RWKHU� GHILQLWLRQV� KDYH� EHHQ� LQVSLUHG� E\�0HPEHU� 6WDWH�OHJLVODWLRQ��VXFK�DV�WKH�GHILQLWLRQ�RI�µIUHTXHQF\�RI�DSSOLFDWLRQ¶�ZKLFK�LV�D�FRQFHSW�XVHG�LQ�WKH�'DQLVK�SHVWLFLGH�XVH�UHGXFWLRQ�SURJUDPPH¶���
$UWLFOH����3ULQFLSOHV
,Q� RUGHU� WR� DFKLHYH� D� KLJK� OHYHO� RI� SURWHFWLRQ� RI� KXPDQ� KHDOWK� DQG� WKH� HQYLURQPHQW� IURP�KDUPIXO� LPSDFWV� RI� SHVWLFLGHV�� SUHYHQWLYH� PHDVXUHV� DUH� QHFHVVDU\�� � 7KLV� SURSRVDO� IRU� D�'LUHFWLYH� WKHUHIRUH� DLPV� WR� UHGXFH� WKH� XVH� RI� SHVWLFLGHV�� � 7KLV� LV� LQ� DFFRUGDQFH� ZLWK� WKH�SULQFLSOHV�LQ�WKH�7UHDW\�RI�SUHYHQWLRQ�RI�SROOXWLRQ�E\�UHGXFWLRQ�DW�WKH�VRXUFH��DV�ZHOO�DV�WKH�SUHFDXWLRQDU\�SULQFLSOH���
7KH� µVXEVWLWXWLRQ� SULQFLSOH¶�� WKRXJK� QRW� VSHFLILFDOO\� PHQWLRQHG� LQ� WKLV� SURSRVDO� IRU� D�'LUHFWLYH�� LV� DOVR� D� IXQGDPHQWDO� SULQFLSOH� IRU� FRQWURO� RI� KDUPIXO� LPSDFWV� IURP� FKHPLFDOV���
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8QIRUWXQDWHO\��LW�LV�RIWHQ�XVHG�WR�UHIHU�RQO\�WR�WKH�VXEVWLWXWLRQ�RI�D�KDUPIXO�FKHPLFDO�E\�D�OHVV�KDUPIXO� FKHPLFDO�� ZKHUHDV WKH� ILUVW� DLP� VKRXOG� EH� WR� VXEVWLWXWH� D� QRQ�FKHPLFDO� V\VWHP��PHWKRG�RU�SUDFWLFH�
7KHUHIRUH��WR�DYRLG�FRQIXVLRQ��WKH�SURSRVDO�LV�EDVHG�RQ�WKH�µQRQH��XQOHVV«¶�SULQFLSOH���7KLV�SULQFLSOH�� WDNHQ� GLUHFWO\� IURP� WKH� 'XWFK� SHVWLFLGH� XVH� UHGXFWLRQ� SURJUDPPH�� PHDQV� WKDW�SHVWLFLGHV�DUH�QRW�WR�EH�XVHG�XQOHVV WKHUH�LV�QR�RWKHU�PHWKRG��SUDFWLFH��RU�V\VWHP�DYDLODEOH�WR�SUHYHQW�XQUHDVRQDEOH�SHVW�GDPDJH����
$UWLFOH����'HVLJQDWLRQ�RI�FRPSHWHQW�DXWKRULW\
7KH�'LUHFWLYH� UHTXLUHV� HDFK�0HPEHU� 6WDWH� WR� HVWDEOLVK�ZKLFK� DXWKRULW\� RU� DXWKRULWLHV�ZLOO�KDYH�UHVSRQVLELOLW\�IRU�LPSOHPHQWLQJ�WKH�YDULRXV�REOLJDWLRQV�DQG�WDVNV�LQ�WKH�'LUHFWLYH�
$UWLFOH����0DQGDWRU\�SHVWLFLGH�XVH�UHGXFWLRQ�WDUJHW
7KRVH�0HPEHU�6WDWHV�ZLWK�SHVWLFLGH�XVH�UHGXFWLRQ�SURJUDPPHV�DOUHDG\�LQ�SODFH�KDYH�IRXQG�SHVWLFLGH�XVH� UHGXFWLRQ� WDUJHWV� WR�EH� LPSRUWDQW� WRROV� IRU� IRFXVLQJ�SROLFLHV�DQG� IRU� VHOHFWLQJ�LPSOHPHQWLQJ�PHDVXUHV�� � �7KH�WDUJHWV�KDYH�W\SLFDOO\�EHHQ�OLQNHG�WR�VSHFLILF�LQGLFDWRUV�XVHG�IRU�PHDVXULQJ�SURJUHVV��$�FRPPRQ�LQGLFDWRU�LV�QHHGHG�WR�HQVXUH�FRPSDUDELOLW\�RI�LQIRUPDWLRQ�DQG�XQELDVHG�ULVN�UHGXFWLRQ�HVWLPDWLRQV�E\�LQGLYLGXDO�0HPEHU�6WDWHV�:H�GR�QRW�VXJJHVW�XVH�RI�SHVWLFLGH�YROXPH�UHGXFWLRQ�WDUJHWV��VLQFH�WKLV�KDV�EHHQ�ZLGHO\�FULWLFLVHG�DV�DQ�LQVXIILFLHQW�LQGLFDWRU�RI�XVH�UHGXFWLRQ��7KLV�SDUDPHWHU�FDQ�EH�LQIOXHQFHG�E\�D�GHFUHDVH�LQ�WKH�IDUPHG�DUHD��FKDQJH�LQ�FURSSLQJ�SDWWHUQV��\HDUO\�YDULDWLRQ�LQ�SHVW�SUREOHPV��RU�FKDQJHV�LQ�IRUPXODWLRQV��,Q�PRVW�FRXQWULHV�ZLWK�SHVWLFLGH�UHGXFWLRQ�SURJUDPPHV��WKH�UHGXFWLRQ�LQ�WKH�YROXPH�RI�SHVWLFLGHV�XVHG�ZDV� JUHDWO\� LQIOXHQFHG�E\� WKH� ULVLQJ� XVH� RI� ORZ�GRVH� SHVWLFLGHV�� �0RUHRYHU�� D� VLPSOH�UHGXFWLRQ�LQ�YROXPH�GRHV�QRW�QHFHVVDULO\�HTXDWH�WR�D�UHGXFWLRQ�LQ�ULVN�EHFDXVH�WKH�ORZHU�GRVH�FKHPLFDOV� DUH�PRUH�ELRORJLFDOO\� DFWLYH� DQG�PD\�SRVH� DQ�HTXDO�� RU� HYHQ�JUHDWHU�� ULVN� WR� WKH�HQYLURQPHQW�DQG�KHDOWK��(TXDOO\��JURZHUV�FDQ�DOVR�VZLWFK�WR�KLJK�YROXPH�SURGXFWV��H�J��XVHG�E\� RUJDQLF� JURZHUV�� ZLWK� D� UHGXFWLRQ� RI� ULVN� DV� D� FRQVHTXHQFH�� +RZHYHU�� ZKHQ� XVHG� LQ�FRQMXQFWLRQ�ZLWK�RWKHU� LQGLFDWRUV�DQG� WDUJHWV��SHVWLFLGH�YROXPH�UHGXFWLRQ� WDUJHWV�KDYH�EHHQ�XVHIXO�
,QVWHDG�� WKH� WH[W� VXJJHVWV� WDUJHWV� EDVHG� RQ� IUHTXHQF\� RI� DSSOLFDWLRQ� )UHTXHQF\� RI�DSSOLFDWLRQ�LV�D�W\SH�RI�LQGLFDWRU�IRU��HQYLURQPHQWDO�ORDG����,W�LV�DQ�H[SUHVVLRQ�RI�WKH�DYHUDJH�QXPEHU�RI� WLPHV�DQ�DJULFXOWXUDO� DUHD� FDQ�EH� WUHDWHG�ZLWK� WKH�SUHVFULEHG�GRVH��EDVHG�RQ� WKH�TXDQWLWLHV�VROG��� 7KH�DGYDQWDJH�RI�WKLV�SDUDPHWHU�DV�D�PHDVXUH�RI�XVH�UHGXFWLRQ�LV�WKDW�LW�DOVR�WDNHV�DFFRXQW�RI�ORZHU�GRVH�SHVWLFLGHV����6LQFH�D�IUHTXHQF\�RI�DSSOLFDWLRQ�SDUDPHWHU�LQFOXGHV�
�� 7UHDWPHQW�IUHTXHQF\�RU�IUHTXHQF\�RI�DSSOLFDWLRQ��)$��LV�FDOFXODWHG�E\�GLYLGLQJ�WKH�YROXPH�VROG�IRU�HDFK� SDUWLFXODU� SURGXFW� RU� DFWLYH� LQJUHGLHQW� E\� WKH� UHFRPPHQGHG� GRVDJH� SHU� KHFWDUH� IRU� D� SDUWLFXODU�XVH�� 7KH�UHVXOWV�RI�WKHVH�FDOFXODWLRQV�IRU�HDFK�SHVWLFLGH�DQG�FURS�DUH�WKHQ�VXPPHG�XS��DQG�GLYLGHG�E\�WKH�WRWDO�QXPEHU�RI�KHFWDUHV�LQ�FXOWLYDWLRQ�

¦ ¹̧·©̈§ VLQJUHGLHQWDFWLYHDOO \HDU
FURSW\SHVFURS

HGLHQWVDFWLYHLQJULQGLYLGXDO
$*5$6'6$)$ � ��ZKHUH

6$�LV�WKH�VROG�DPRXQW�RI�LQGLYLGXDO�IRUPXODWHG�SURGXFW�RU�DFWLYH�LQJUHGLHQWV�SHU�\HDU6'�LV� WKH� �GHILQHG�VWDQGDUG�GRVH�IRU�HDFK� LQGLYLGXDO� IRUPXODWHG�SURGXFW�RU�DFWLYH�LQJUHGLHQWV� LQ�HDFK�FURS�FURS�W\SH��06�UHFRPPHQGHG�GRVH�RU�LI�DEVHQW��GRVH�UHFRPPHQGHG�E\�WKH�PDQXIDFWXUHU��$*5$�LV�WKH�WRWDO�DUHD�RI�DUDEOH�ODQG�2WKHU� LQIRUPDWLRQV� QHHGHG�� DUHDV� RI� GLIIHUHQW� FURSV�FURS� W\SHV� DQG� LQIRUPDWLRQ� RQ� XVH� SDWWHUQV� WR�HVWLPDWH�WKH�SURSRUWLRQ�RI�SHVWLFLGHV�XVHG�RQ�GLIIHUHQW�FURSV�FURS�W\SHV��� /RZ� GRVH� SHVWLFLGHV� DUH� KLJKO\� DFWLYH� SHVWLFLGHV� �� ZKHUH� XVDJH� LV� OHVV� WKDQ� ��� JUDP� DFWLYH�LQJUHGLHQWV�KD�DV�RSSRVHG�WR�QRUPDOO\�����NJ�DFWLYH�LQJUHGLHQWV��KD�
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WKH� HIIHFW� RI� LQGLYLGXDO� DJHQWV�� LW� FDQ� H[SUHVV� WKH� LQWHQVLW\� RI� VSUD\LQJ� DQG� WKH� SRWHQWLDO�ELRORJLFDO�HIIHFW�DW� WKH�DSSOLHG�GRVH� UDWH�� ,W� LV�DVVXPHG�WR�UHIOHFW� WKH�GLUHFW�HIIHFW�RQ� WDUJHW�RUJDQLVPV�DV�ZHOO� DV� WKH� LQGLUHFW� LPSDFW�RQ�HFRV\VWHPV��ZKLFK� UHVXOWV� IURP�FKDQJHV� LQ� WKH�TXDQWLWLHV DQG�TXDOLWLHV�RI�VSHFLHV�LQ�WKH�IRRG�FKDLQV���
([SHULHQFH�LQ�'HQPDUN�KDV�VKRZQ�D�JRRG�FRUUHODWLRQ�EHWZHHQ�IUHTXHQF\�RI�DSSOLFDWLRQ�DQG�HIIHFWV� LQ� WKH�DTXDWLF�HQYLURQPHQW�� �SRSXODWLRQ�VL]H�RI�IDUPODQG�ELUGV�DQG�GLYHUVLW\�RI�IORUD�DQG�IDXQD�LQ�WKH�DJULFXOWXUDO�ILHOGV��:KLOH�WKH�IUHTXHQF\�RI�DSSOLFDWLRQ�PD\�VWLOO�EH�LQIOXHQFHG�E\� FKDQJHV� LQ� FURSSLQJ� SDWWHUQ� DQG� \HDUO\� YDULDWLRQV� LQ� SHVW� SUREOHPV� LW� LV� QHYHUWKHOHVV�FRQVLGHUHG�WR�EH�WKH�EHVW�LQGLFDWRU�IRU�SHVWLFLGHV�ORDG�RQ�WKH�HQYLURQPHQW��7KHVH�DGGLWLRQDO�IDFWRUV�LQIOXHQFLQJ�WKH�WUHDWPHQW�IUHTXHQF\�FDQ�EH�GHVFULEHG�LQ�WKH�\HDUO\�QDWLRQDO�UHSRUW��,Q�'HQPDUN� LW� KDV� EHHQ� HVWLPDWHG� WKDW� WKH� IUHTXHQF\�RI� DSSOLFDWLRQ�FDQ�EH� UHGXFHG�E\�QHDUO\�����LQ������\HDUV�ZLWKRXW�HFRQRPLF�ORVVHV�WR�IDUPHUV�DQG�VRFLHW\��0RUHRYHU WKH�WUHDWPHQW�IUHTXHQF\�PRGH�RI�FDOFXODWLRQ�LV�UDWKHU�VLPSOH�DQG�WUDQVSDUHQW��
&RQFHUQLQJ� WKH� VXJJHVWHG� EDVHOLQH� \HDU�� WKRVH� 0HPEHU� 6WDWHV� WKDW� VHW� WDUJHWV� IRU� WKHLU�SHVWLFLGH�XVH�UHGXFWLRQ�SURJUDPPHV�DOVR�W\SLFDOO\�GHVLJQHG�D�\HDU�RU�WLPH�SHULRG�EHIRUH�WKH�SURJUDPPH�ZDV� LPSOHPHQWHG�DV�D�EDVHOLQH�\HDU��H�J������������IRU�'HQPDUN�DQG�6ZHGHQ�����������IRU�WKH�1HWKHUODQGV��DQG�����������IRU�)LQODQG���)RU�WKH�SXUSRVHV�RI�WKLV�'LUHFWLYH��WKH�EDVHOLQH�\HDU�KDV�EHHQ�VHW�LQ�WKH�IXWXUH��L�H���RQH�\HDU�DIWHU�WKH�'LUHFWLYH�FRPHV�LQWR�HIIHFW���7KH� UHDVRQV� IRU� WKLV� DUH� WZR�IROG�� �)LUVW�� WKH�SURFHVV�RI� UHYLHZLQJ�DFWLYH� LQJUHGLHQWV� VHW� LQ�SODFH� XQGHU� 'LUHFWLYH� �������((&� LV� H[SHFWHG� WR� HOLPLQDWH� D� ODUJH� QXPEHU� RI� SHVWLFLGHV�FXUUHQWO\�RQ�WKH�PDUNHW���7KLV�SURFHVV�LV�VWLOO XQGHU�ZD\��DQG�ZLOO�SUREDEO\�EH�H[WHQGHG�XQWLO������� � 6HFRQG�� DV� WKH� %LFKHO� 5HSRUW� GRFXPHQWV� IRU� 'HQPDUN�� HYHQ� WKRVH� FRXQWULHV� ZLWK�SHVWLFLGH� XVH� UHGXFWLRQ� SURJUDPPHV� LQ� SODFH� IRU� PDQ\� \HDUV� FDQ� DFKLHYH� HYHQ� IXUWKHU�UHGXFWLRQV�
)UHTXHQF\�RI�DSSOLFDWLRQ� LV�SULPDULO\�D�PHDVXUHPHQW�RI�SHVWLFLGH�XVH�� �%HFDXVH� LW�GRHV�QRW�UHIOHFW�WKH�UHODWLYH�WR[LFLW\�RI�YDULRXV�SHVWLFLGHV��LW�LV�QRW�VXIILFLHQW��IRU�PHDVXULQJ�WKH�LPSDFW�RI� SHVWLFLGHV� RQ� KXPDQ� KHDOWK� DQG� WKH� HQYLURQPHQW�� 7KH� VXJJHVWHG� WH[W� IRU� D� 'LUHFWLYH�UHFRJQLVHV� WKDW� IUHTXHQF\� RI� DSSOLFDWLRQ� PD\� QHHG� WR� EH� VXSSOHPHQWHG� E\� DGGLWLRQDO�LQGLFDWRUV� IRU�PRQLWRULQJ� ULVNV� WR� KXPDQ� KHDOWK� DQG� WKH� HQYLURQPHQW�� 7KH� GHYHORSPHQW� RI�LQGLFDWRUV�LQ�WKHVH�DUHDV�LV�DOUHDG\�XQGHUZD\�LQ�LQWHUQDWLRQDO�IRUXPV�VXFK�DV�WKH�2(&'�EXW�ZLOO� SUREDEO\� UHTXLUH� PDQ\� DGGLWLRQDO� \HDUV� WR� DFKLHYH� FRPPRQ� DFFHSWDQFH�� 7KLV� DUWLFOH�WKHUHIRUH�GLUHFWV�WKH�&RPPLVVLRQ�DQG�WKH�0HPEHU�6WDWHV�WR�FRQWLQXH�ZRUNLQJ�RQ�DGGLWLRQDO�WRROV� IRU� GHWHUPLQLQJ� LI� WKH�PHDVXUHV� LQ� WKLV� 'LUHFWLYH� DFKLHYH� WKH� DLP� RI� D� KLJK� OHYHO� RI�SURWHFWLRQ�
$UWLFOH����1DWLRQDO�SHVWLFLGH�XVH�UHGXFWLRQ�SURJUDPPHV,Q�UHFRJQLWLRQ�RI�WKH�SULQFLSOH�RI�VXEVLGLDULW\��WKLV�DUWLFOH�UHTXLUHV�0HPEHU�6WDWHV�WR�GHWHUPLQH�ZKLFK�FRPELQDWLRQ�RI�PHDVXUHV�WR�DFKLHYH�D�UHGXFWLRQ�LQ�SHVWLFLGH�XVH�DUH�PRVW�DSSURSULDWH�IRU�LWV�QDWLRQDO�VLWXDWLRQ���7KH�ILUVW�VWHS�LV�IRU�HDFK�0HPEHU�6WDWH�WR�FDUU\�RXW�D�QDWLRQDO�VWXG\�WR� SURYLGH� D� EDVHOLQH� RI� LQIRUPDWLRQ� FRQFHUQLQJ� KRZ� SHVWLFLGHV� DUH� XVHG� DW� SUHVHQW�� 7KH�QDWLRQDO�VWXG\�VKRXOG�HVWLPDWH�WKH�FRQVHTXHQFHV�RI�YDULRXV�XVH�UHGXFWLRQ�WDUJHWV��DQG�LQFOXGH�HYDOXDWLRQV�RI�WKH�HFRQRPLF�EHQHILWV��LQFOXGLQJ�UHGXFWLRQ�LQ�KLGGHQ�FRVWV��DV�ZHOO�DV�WKH�FRVWV�RI�IXUWKHU�SHVWLFLGH�XVH�UHGXFWLRQV��ZLWK�RQH�VFHQDULR�EHLQJ�D�WRWDO�SKDVLQJ�RXW�RI�WKH�XVH�RI�SHVWLFLGHV�� )LQDOO\�� LW� VKRXOG� UHFRPPHQG� WKH� QDWLRQDO� SHVWLFLGH� XVH� UHGXFWLRQ� WDUJHWV� IRU�VSHFLILF�FURSV�DQG�QRQ�DJULFXOWXUDO�SHVW�FRQWURO�VLWXDWLRQV�WKDW�ZLOO�HQDEOH�WKH�0HPEHU�6WDWH�WR�PHHW�WKH�PDQGDWRU\�UHGXFWLRQ�JRDOV�VHW�LQ�$UWLFOH���DQG�WR�DFKLHYH�IXUWKHU�XVH�UHGXFWLRQV�RYHUWLPH��7KH�VSHFLILF�HOHPHQWV�WR�EH�FRYHUHG�LQ�WKH�QDWLRQDO�VWXGLHV�DUH�VHW�IRUWK�LQ�PRUH�GHWDLO�LQ�$QQH[� ��� 3DUW� $�� 7KH� %LFKHO� 5HSRUW� SUHSDUHG� IRU� 'HQPDUN¶V� SHVWLFLGH� XVH� UHGXFWLRQ�SURJUDPPH�FRXOG�VHUYH�DV�D�PRGHO�IRU�VWXGLHV�WR�EH�SUHSDUHG�E\�RWKHU�0HPEHU 6WDWHV��



��

7KH�DUWLFOH�WKHQ�IRUHVHHV�D�SURFHVV�RI�EDODQFHG�VWDNHKROGHU�FRQVXOWDWLRQ��LQ�RUGHU�WR�GLVFXVV�WKH� ILQGLQJV� DQG� UHFRPPHQGDWLRQV� RI� WKH� VFLHQWLILF� VWXG\�� DQG� WR� FRQVLGHU�ZKLFK�PHDVXUHV�VKRXOG� EH� WDNHQ� QDWLRQDOO\� DQG� ORFDOO\� WR� HQDEOH� WKH�0HPEHU�6WDWH� WR�PHHW� WKH�PDQGDWRU\�UHGXFWLRQ�JRDOV�RI�$UWLFOH�����
7KH� QDWLRQDO� VWXG\� DQG� WKH� VWDNHKROGHU� FRQVXOWDWLRQ� DUH� WR� SURYLGH� WKH�EDVLV� IRU� D�QDWLRQDO�SHVWLFLGH�XVH�UHGXFWLRQ�SURJUDPPH���$UWLFOH������VWLSXODWHV�D�QXPEHU�RI�REOLJDWRU\�HOHPHQWV�IRU�VXFK�SURJUDPPHV��LQFOXGLQJ�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�JRDOV�IRU�VSHFLILF�UHGXFWLRQV��WKH�VSHFLILF� PHDVXUHV� WR� EH� WDNHQ� WR� DFKLHYH� WKH� HVWDEOLVKHG� JRDOV�� DQG� FRQVLGHUDWLRQ� RI� WKH�ILQDQFLDO� UHVRXUFHV� WKDW� ZLOO� EH� QHHGHG� WR� LPSOHPHQW� WKH� SURJUDPPH�� 7KH� QDWLRQDO�SURJUDPPHV�DUH�DOVR�UHTXLUHG�WR�GHVLJQDWH�SHVWLFLGH�YXOQHUDEOH�]RQHV�ZKHUH�XVH�RI�SHVWLFLGHV�LV�EDQQHG�RU�VHYHUHO\�UHVWULFWHG��DFFRUGLQJ�WR�FULWHULD�WR�EH�SURSRVHG�E\�WKH�&RPPLVVLRQ�XVLQJ�D�UHJXODWRU\�FRPPLWWHH�SURFHGXUH�� � �$QQH[�,,�OLVWV�VRPH�RI�WKH�W\SHV�RI�JRDOV�DQG�PHDVXUHV�WKDW�FDQ�EH�WDNHQ�DW�QDWLRQDO�OHYHO�WR�PHHW�WKH�PDQGDWRU\�XVH�UHGXFWLRQ�WDUJHWV�
7KH�DUWLFOH�DOVR�HVWDEOLVKHV�D�VFKHGXOH�IRU�SHULRGLF�UHYLHZ�RI�WKH�HIIHFWLYHQHVV�RI�WKH�SHVWLFLGH�XVH� UHGXFWLRQ� SURJUDPPHV� DQG� IRU� SHULRGLF� LPSURYHPHQW� RI� WKH� SURJUDPPHV� WKHPVHOYHV���)LQDOO\�� WKH� DUWLFOH� UHTXLUHV� 0HPEHU� 6WDWHV� WR� VXEPLW� WKHLU� QDWLRQDO� SURJUDPPHV� WR� WKH�&RPPLVVLRQ��VR�WKDW�WKH\�FDQ�EH�FRPPXQLFDWHG�WR�WKH�RWKHU�0HPEHU�6WDWHV�IRU�LQIRUPDWLRQ�
$UWLFOH����0DQGDWRU\�UHTXLUHPHQWV�IRU�XVH�RI�SHVWLFLGHV�,QWHJUDWHG�SHVW�PDQDJHPHQW��RU� ,30�� LV� WKH� LQWHUQDWLRQDOO\�UHFRJQLVHG�VWDQGDUG�FRYHULQJ�DOO�SHVW� FRQWURO� VLWXDWLRQV�� 6LPLODUO\�� LQWHJUDWHG� FURS�PDQDJHPHQW� �,&0�� LV�ZLGHO\� UHFRJQLVHG�WKURXJKRXW�(XURSH�DV�WKH�VWDQGDUG�WKDW�VKRXOG�EH�IROORZHG�E\�DOO�DJULFXOWXUDO�SURGXFHUV��7KLV�WH[W� WKHUHIRUH�VXJJHVWV� WKDW� ,30�VKRXOG�EHFRPH�WKH�PDQGDWRU\�VWDQGDUG�IRU�DOO�SHVW�FRQWURO�VLWXDWLRQV�� ZLWK� ,&0� DV� WKH� PLQLPXP� PDQGDWRU\� VWDQGDUG� IRU� DOO� FXOWLYDWHG� ODQG� LQ� QRQ�RUJDQLF�DJULFXOWXUH�LQ�WKH�(8�WHUULWRU\���
,Q� UHFRJQLWLRQ� RI� WKH� YDU\LQJ� FRQGLWLRQV� LQ� WKH�0HPEHU�6WDWHV� DQG� LQ� DFFRUGDQFH�ZLWK� WKH�VXEVLGLDULW\�SULQFLSOH��WKH�'LUHFWLYH�REOLJHV�HDFK�0HPEHU�6WDWH�WR�GHILQH�WKH�,&0�VWDQGDUGV�WKDW� DUH� WR� DSSO\� QDWLRQDOO\� IRU� HDFK�PDMRU� FURS�RU� FURS� URWDWLRQ�� �7KH� VWDQGDUGV� DUH� WR�EH�GHILQHG� E\� LQGHSHQGHQW� H[SHUW� ERGLHV�� DQG� WR� WDNH� LQWR� DFFRXQW� WKH� HOHPHQWV� VHW� IRUWK� LQ�$QQH[�,,,�RI�WKH�VXJJHVWHG�WH[W��
,W� LV� VXJJHVWHG� DOVR� WKDW� 0HPEHU� 6WDWHV� UHSRUW� WKHLU� ,30� DQG� ,&0� VWDQGDUGV� WR� WKH�&RPPLVVLRQ�� VR� WKDW� LW� FDQ� UHYLHZ� WKH� FRKHUHQFH� RI� WKH� VWDQGDUGV� LQ� SODFH� DFURVV� WKH�&RPPXQLW\����,I�ODUJH�YDULDQFHV�DUH�IRXQG�LQ�WKH�,30�DQG�,&0�VWDQGDUGV�VHW�LQ�SODFH�E\�WKH�YDULRXV� 0HPEHU� 6WDWHV�� WKH� &RPPLVVLRQ� PD\� SURSRVH� &RPPXQLW\�ZLGH� ,&0� DQG� ,30�VWDQGDUGV��XVLQJ�WKH�UHJXODWRU\�FRPPLWWHH�SURFHGXUH�VHW�IRUWK�LQ�$UWLFOH������7KLV�PHFKDQLVP�WR� DOORZ� IRU� WKH� QHHG� WR� EULQJ� QDWLRQDO� VWDQGDUGV� VHW� XQGHU� WKH� VXEVLGLDULW\� SULQFLSOH� WR� EH�EURXJKW�LQWR�&RPPXQLW\�ZLGH�FRKHUHQFH�LV�DOVR�IRXQG�LQ�WKH�'LUHFWLYH�RQ�LQWHJUDWHG�SROOXWLRQ�SUHYHQWLRQ�DQG�FRQWURO��,33&��
,Q�RUGHU�WR�HQVXUH�WKH�LPSOHPHQWDWLRQ�DQG�HQIRUFHPHQW�RI�,30�DQG�,&0�VWDQGDUGV�WKURXJKRXW�WKH�&RPPXQLW\��WKH�DUWLFOH�UHTXLUHV�0HPEHU�6WDWHV�WR�VHW�LQ�SODFH�V\VWHPV�IRU�VXSHUYLVLQJ�WKH�DSSOLFDWLRQ�RI�WKH�PDQGDWRU\�VWDQGDUGV��LQFOXGLQJ�VDQFWLRQV�IRU�YLRODWLRQV���0HPEHU�6WDWHV�DUH�IUHH�WR�FKRRVH�KRZ�VXFK�V\VWHPV�DUH�WR�EH�RUJDQLVHG���7KH\�FRXOG�EDVH�VXFK�V\VWHPV�LQ�WKH�FRPSHWHQW�DXWKRULWLHV�GHVLJQDWHG�XQGHU�$UWLFOH���RU�XVH�RWKHU�DGPLQLVWUDWLYH�VWUXFWXUHV�DOUHDG\�LQ�SODFH���7KH�XVH�RI�SULYDWH�V\VWHPV�LV�DQRWKHU�SRVVLEOH�RSWLRQ�QRW�H[FOXGHG�E\�WKLV�DUWLFOH��
$V�D�ILQDO�PHFKDQLVP�WR�VXSSRUW�WKH�&RPPXQLW\�ZLGH�FRKHUHQF\�RI�WKH�REOLJDWLRQ�WR�DSSO\�,30�DQG� ,&0�VWDQGDUGV�� WKH�DUWLFOH� UHTXLUHV� WKH�&RPPLVVLRQ� WR�SURPRWH�DQG� WR�FRRUGLQDWH�ERWK�QDWLRQDO�DQG�&RPPXQLW\�OHYHO�UHVHDUFK�RQ�,&0�RQ�FURSV�RI�&RPPXQLW\�LPSRUWDQFH�DQG�RQ�UHGXFWLRQ�RI�WKH�XVH�RI�SHVWLFLGHV�
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$UWLFOH����3URPRWLRQ�RI�RUJDQLF�IDUPLQJ
7KLV� DUWLFOH� DLPV� WR� SURPRWH� IXUWKHU� DSSOLFDWLRQ� RI� RUJDQLF� IDUPLQJ� DV� D� NH\� PHWKRG� IRU�UHGXFLQJ�GHSHQGHQF\ RQ�SHVWLFLGHV���,W�VHWV�SRVLWLYH�WDUJHWV�IRU�WKH�DPRXQW�RI�FXOWLYDWHG�ODQG�ZLWKLQ�WKH�QDWLRQDO�WHUULWRULHV�WR�EH�IDUPHG�XVLQJ�RUJDQLF�IDUPLQJ�PHWKRGV��
7KRXJK�&RPPXQLW\�DQG�QDWLRQDO�SURJUDPPHV�DUH�DOUHDG\�LQ�SODFH�LQ�PRVW�0HPEHU�6WDWHV�WR�SURPRWH� RUJDQLF IDUPLQJ�� WKHVH� SURJUDPPHV� DUH� VWLOO� XQGHU�IXQGHG�� 7KLV� DUWLFOH� UHTXLUHV�IXUWKHU�ILQDQFLDO�VXSSRUW�WR�EH�SURYLGHG�E\�0HPEHU�6WDWHV�WR�VXSSRUW�IDUPHUV�LQ�WKH�SURFHVV�RI�FRQYHUVLRQ�IURP�FRQYHQWLRQDO�DJULFXOWXUH�WR�RUJDQLF�IDUPLQJ���,W�DOVR�UHTXLUHV�IXUWKHU�ILQDQFLDO�VXSSRUW�IURP�ERWK�0HPEHU�6WDWHV�DQG�WKH�&RPPLVVLRQ�IRU�DGGLWLRQDO�UHVHDUFK�SURJUDPPHV�WR�VXSSRUW� GHYHORSPHQW� RI� RUJDQLF� IDUPLQJ� WHFKQLTXHV� DQG�EHWWHU� DFFHVV� WR� LQIRUPDWLRQ�DERXW�RUJDQLF�IDUPLQJ�WHFKQLTXHV��SDUWLFXODUO\�WKRXJK�H[WHQVLRQ�SURJUDPPHV�
$UWLFOH�����0HDVXUHV�WR�HOLPLQDWH�XQVDIH�SHVWLFLGH�SUDFWLFHV7KLV� DUWLFOH� DLPV� WR� HOLPLQDWH� WKRVH� SUDFWLFHV� ZLWK� UHVSHFW� WR� XVH� RI� SHVWLFLGHV� WKDW� DUH�FRQVLGHUHG�XQVDIH���,W�SURKLELWV�WKH�DHULDO�DSSOLFDWLRQ�RI�SHVWLFLGHV���,W�UHTXLUHV�0HPEHU�6WDWHV�WR�VHW�LQ�SODFH�V\VWHPV�IRU�SHULRGLF�LQVSHFWLRQ�RI�SHVWLFLGH�GHDOHUV�DQG�SHVWLFLGH�RSHUDWRUV�ZLWK�UHVSHFW� WR� D� QXPEHU� RI� HOHPHQWV� OLVWHG� LQ�$QQH[� ,9�� � ,W� DOVR� UHTXLUHV� DQQXDO� LQVSHFWLRQ� RI�SHVWLFLGH� DSSOLFDWLRQ� HTXLSPHQW� WR� HQVXUH� WHFKQLFDO� VRXQGQHVV�� LQFOXGLQJ� UH�FDOLEUDWLRQ� RI�VSUD\LQJ�HTXLSPHQW��DV�QHHGHG���
7KLV�DUWLFOH�DOVR�DGGUHVVHV�WKH�SUREOHP�RI�XVHG�SHVWLFLGH�SDFNDJLQJ�DQG�REVROHWH�SHVWLFLGHV�E\�SODFLQJ�UHVSRQVLELOLW\�RQ�SHVWLFLGH�SURGXFHUV� WR�VHW� LQ�SODFH�V\VWHPV�IRU�VDIH�FROOHFWLRQ�DQG�HQYLURQPHQWDOO\�VRXQG�GLVSRVDO�RI�WKH�XVHG�SDFNDJLQJ�DQG�REVROHWH�SHVWLFLGHV���7KH�V\VWHPV�PXVW�PHHW�WKH�DSSURYDO�RI�WKH�FRPSHWHQW�DXWKRULW\�GHVLJQDWHG�DV�SHU�$UWLFOH����
0RUHRYHU�� LW� VHWV� LQ�PRWLRQ� WKH�GHYHORSPHQW�RI�(XURSHDQ�VWDQGDUGV�IRU�PLQLPXP�WHFKQLFDO�UHTXLUHPHQWV� IRU� SHVWLFLGH� DSSOLFDWLRQ� HTXLSPHQW�� DV� ZHOO� DV� PLQLPXP� UHTXLUHPHQWV� IRU�VWRUDJH� RI� SHVWLFLGHV� DQG� DSSOLFDWLRQ� HTXLSPHQW�� DQG� IRU� SUH�DSSOLFDWLRQ� SUHSDUDWLRQV� DQG�SRVW�DSSOLFDWLRQ�FOHDQLQJ�RI�HTXLSPHQW��
,Q�DGGLWLRQ��LW�SURYLGHV�IRU�&RPPXQLW\�OHYHO�UHVHDUFK�SURJUDPPHV�WR�GHYHORS�OHVV�KD]DUGRXV�WHFKQLTXHV�IRU�SHVWLFLGH�KDQGOLQJ�DQG�DSSOLFDWLRQ�
$UWLFOH�����0LQLPXP�UHTXLUHPHQWV�IRU�SHVWLFLGH�GHDOHUV�DQG�SHVWLFLGH�RSHUDWRUV
7KLV�DUWLFOH�VHWV�LQ�SODFH�PLQLPXP�UHTXLUHPHQWV�IRU�WKH�WUDLQLQJ�RI�DOO�SHVWLFLGH�GHDOHUV��FURS�SURWHFWLRQ�DGYLVRUV��H[WHQVLRQ�RIILFHUV�DQG�SHVWLFLGH�RSHUDWRUV��DV�D�FRQGLWLRQ�IRU�FDUU\LQJ�RXW�SURIHVVLRQDO�DFWLYLWLHV�ZLWK�UHVSHFW� WR�SHVWLFLGH�XVH�� �3HVWLFLGH�GHDOHUV�ZRXOG�EH�UHTXLUHG�WR�UHFHLYH�DFFUHGLWDWLRQ�YHULI\LQJ�WKDW�WKH\�KDG�UHFHLYHG�WUDLQLQJ�RQ�DOO�RI�WKH�LWHPV�VHW�IRUWK�LQ�$QQH[� 9�� LQFOXGLQJ� SHVWLFLGH� VDIHW\� DQG� WR[LFLW\�� HQYLURQPHQWDO� DQG� KHDOWK� LPSDFWV� IURP�SHVWLFLGHV��DQG�SRLVRQLQJ�V\PSWRPV��&URS�SURWHFWLRQ�DGYLVRUV�DQG�H[WHQVLRQ�RIILFHUV�ZRXOG�EH� UHTXLUHG� WR� KDYH� WUDLQLQJ� LQ� DGGLWLRQ� RQ� DOWHUQDWLYH� SHVW� FRQWURO� PHWKRGV�� LQFOXGLQJ�SULQFLSOHV�RI�,&0�DQG�,30���
3HVWLFLGH�RSHUDWRUV�ZRXOG�EH�UHTXLUHG�WR�REWDLQ�OLFHQVHV�YDOLG�IRU�D�PD[LPXP�SHULRG�RI�WKUHH�\HDUV� YHULI\LQJ� WKDW� WKH\� KDG� UHFHLYHG� PLQLPXP� WUDLQLQJ� RQ� DOO� RI� WKH� DVSHFWV� GHWDLOHG� LQ�$QQH[�9���
7R�HQVXUH�FRKHUHQFH�LQ�WKH�WUDLQLQJ�RI�SHVWLFLGH�GHDOHUV��FURS�SURWHFWLRQ�DGYLVRUV��H[WHQVLRQ�RIILFHUV� DQG� SHVWLFLGH� RSHUDWRUV� WKURXJKRXW� WKH� &RPPXQLW\�� WKH� &RPPLVVLRQ� LV� DVNHG� WR�SURSRVH�JXLGHOLQHV�IRU�EHVW�SUDFWLFHV�LQ�WUDLQLQJ�RQ�WKH�LWHPV�OLVWHG�LQ�WKH�DQQH[��
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$UWLFOH�����5HSRUWLQJ�RQ�WKH�SURGXFWLRQ�� LPSRUW��H[SRUW��VDOHV��GLVWULEXWLRQ�DQG�XVH�RI�SHVWLFLGHV�
7KLV�DUWLFOH�DLPV�WR�ILOO�WKH�JDSV�LQ�LQIRUPDWLRQ�FRQFHUQLQJ�WKH�SODFLQJ�RQ�WKH�PDUNHW�DQG�XVH�RI� SHVWLFLGHV� ZLWKLQ� WKH� &RPPXQLW\�� � ,W� UHTXLUHV� WKH� &RPPLVVLRQ�� LQ� FRRSHUDWLRQ� ZLWK�(XURVWDW�� WR� HVWDEOLVK� D� UHSRUWLQJ� V\VWHP� EDVHG� RQ� D� FHQWUDO� SHVWLFLGH� ODEHO� GDWDEDVH� ZLWK�XQLTXH�(8�UHJLVWUDWLRQ�QXPEHUV�DQG�(8�EDUFRGHV�IRU�HDFK�LQGLYLGXDO�SHVWLFLGH�SURGXFW���7KH�HIIRUW� WR�GHYHORS�WKH�UHSRUWLQJ�V\VWHP�ZRXOG�EH�DGYLVHG�E\�D�SHVWLFLGH�VWDNHKROGHU�ZRUNLQJ�JURXS�ZLWK�D�EDODQFHG�UHSUHVHQWDWLRQ���
2QFH� WKH�V\VWHP�LV�GHYHORSHG��HDFK�SHVWLFLGH�SURGXFHU�ZLOO�EH�UHTXLUHG�WR�SODFH�WKH�XQLTXH�(8�UHJLVWUDWLRQ�QXPEHU�DQG�(8�EDUFRGH�RQWR� WKH� ODEHO�RI�HDFK�SHVWLFLGH�SURGXFW�� �7KH�(8�UHJLVWUDWLRQ�QXPEHUV� DQG�(8�EDUFRGHV� DUH� WR� IRUP� WKH�FRUH�RI�D�FRPSUHKHQVLYH�V\VWHP�IRU�DQQXDO�UHSRUWLQJ�RI�LQIRUPDWLRQ�RQ�WKH�SURGXFWLRQ��LPSRUW��H[SRUW��VDOHV�DQG�GLVWULEXWLRQ�DQG�XVH�RI�SHVWLFLGHV���0HPEHU�6WDWHV�ZLOO�EH�UHTXLUHG�WR�UHSRUW�WKH�LQIRUPDWLRQ�WKH\�FROOHFW�WR�WKH�&RPPLVVLRQ� RQ� DQ� DQQXDO� EDVLV�� DQG� WKH� &RPPLVVLRQ� LQ� WXUQ� ZLOO� LVVXH� DQ� DQQXDO� UHSRUW�FRQWDLQLQJ� LQIRUPDWLRQ� RQ� WKH� DPRXQWV� DQG� NLQGV� RI� SHVWLFLGH� DFWLYH� LQJUHGLHQWV� XVHG� SHU�FURS��SHU�QRQ�DJULFXOWXUDO�XVH��DQG�E\�JHRJUDSKLFDO�DUHD��
0HPEHU� 6WDWHV� DUH� DOVR� UHTXLUHG� WR� YHULI\� WKH� DFFXUDF\�� UHOLDELOLW\� DQG� YDOLGLW\� RI� WKH�LQIRUPDWLRQ� WKH\�UHFHLYH�E\�SURYLGLQJ�IRU� LQGHSHQGHQW�UHYLHZ�RI� WKH�SHVWLFLGH�XVH�GDWD�DQG�FROOHFWLRQ�SURFHGXUHV��
$UWLFOH�����5HFRUG�NHHSLQJ
7KLV� DUWLFOH� VHWV� LQ� SODFH� VSHFLILF� UHFRUG�NHHSLQJ� UHTXLUHPHQWV� IRU� SHVWLFLGH� GHDOHUV� DQG�SHVWLFLGH�RSHUDWRUV���3HVWLFLGH�GHDOHUV�ZRXOG�EH�UHTXLUHG�WR�NHHS�UHFRUGV�VKRZLQJ�WKH�UHFHLSW��VDOH��GHOLYHU\�RU�RWKHU�GLVSRVLWLRQ�RI�DOO�SHVWLFLGHV�DQG�DSSOLFDWLRQ�HTXLSPHQW�IRU�D�PLQLPXP�RI�WZR�\HDUV���
$OO� SHVWLFLGH� RSHUDWRUV� ZRXOG� EH� UHTXLUHG� WR� NHHS� MRXUQDOV� UHFRUGLQJ� DOO� DSSOLFDWLRQV� RI�SHVWLFLGHV�� ZKHQ� DQG� ZKHUH� WKH� DSSOLFDWLRQV� ZHUH� PDGH�� DQG� DQ\� REVHUYDWLRQV� RQ� WKH�HQYLURQPHQWDO� LPSDFWV� RI� WKRVH� DSSOLFDWLRQV�� � 7KH� FRPSHWHQW� DXWKRULW\� ZRXOG� EH� DEOH� WR�LQVSHFW�WKH�SHVWLFLGH�DSSOLFDWLRQ�MRXUQDOV�RQ�GHPDQG�
$UWLFOH�����0RQLWRULQJ�DQG�FROOHFWLRQ�RI�GDWD�RQ�LPSDFWV�IURP�SHVWLFLGH�XVH
7KLV� LV� DLPHG� DW� HQVXULQJ� WKDW� VXIILFLHQW� GDWD� LV� JDWKHUHG� WR� HQDEOH� D� GHWHUPLQDWLRQ� RI� WKH�LPSDFW� RI� SHVWLFLGHV� RQ� KHDOWK� DQG� HQYLURQPHQW� WKURXJK� WKH� REVHUYDWLRQ� RI� SHVWLFLGH�SRLVRQLQJ� DQG� SROOXWLRQ� LQFLGHQFH� DQG� WKHLU� FRQVHTXHQFHV� RQ� H[SRVHG� VSHFLHV� DQG� WKH�HQYLURQPHQW�� � ,W� UHTXLUHV� 0HPEHU� 6WDWHV� WR� UHJXODUO\� PRQLWRU� DQG� FROOHFW� LQIRUPDWLRQ� RQ�VSHFLHV� H[SRVHG� WR� SHVWLFLGHV� DQG� RQ� SHVWLFLGHV� LQ� WKH� HQYLURQPHQW�� LQFOXGLQJ� UHVLGXHV� RQ�IRRGVWXIIV�� DQG� WR� FDUU\� RXW� V\VWHPDWLF� DQDO\VHV� WR� GHWHUPLQH� WKH� SUHVHQFH� DQG� LPSDFW� RI�SHVWLFLGHV���7KLV�LQIRUPDWLRQ�LV�WR�EH�JDWKHUHG�E\�WKH�&RPPLVVLRQ�LQWR�DQ�DQQXDO�UHSRUW�
+HDOWK� DQG� HQYLURQPHQWDO� ULVN� LQGLFDWRUV� VKDOO� DOVR� EH� GHYHORSHG� DQG� XVHG� LQ� HIIRUWV� WR�PRQLWRU�WKH�LPSDFWV�RI�WKH�PHDVXUHV�UHTXLUHG�XQGHU�WKLV�'LUHFWLYH�
7R�HQVXUH�FRPSDUDELOLW\�RI� LQIRUPDWLRQ�� WKH�&RPPLVVLRQ LV� WR�GHYHORS�D�VWUDWHJLF�JXLGDQFH�GRFXPHQW� RQ� PRQLWRULQJ� DQG� VXUYH\LQJ� RI� LPSDFWV� RQ� KXPDQ� KHDOWK� DQG� WKH� HQYLURQPHQW�IURP� SHVWLFLGH� XVH�� � ,Q� DGGLWLRQ�� 0HPEHU� 6WDWHV� DUH� WR� FDUU\� RXW� ORQJ�WHUP� UHVHDUFK�SURJUDPPHV�RQ�LPSDFWV�WR�KXPDQ�KHDOWK�DQG�WKH�HQYLURQPHQW�IURP�SHVWLFLGH�XVH��LQFOXGLQJ�VWXGLHV�RQ�KLJK�ULVN�JURXSV��ELRORJLFDO�GLYHUVLW\�DQG�FRPELQDWLRQ�HIIHFWV�



��

$UWLFOH�����$FFHVV�WR�LQIRUPDWLRQ��SXEOLF�SDUWLFLSDWLRQ
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