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$EVWUDFW
,Q������D� WUXFN� ORDGHG�ZLWK�PHWDO� VFUDS� WULJJHUHG�D� UDGLDWLRQ�PRQLWRULQJ�JDWH�GHWHFWRU�DW� DVFUDS \DUG� LQ� +HQJHOR� �2YHULMVVHO��� 7KH� PDWHULDO� XQGHU� VXVSLFLRQ� WXUQHG� RXW� WR� EH� VRPHFHUDPLF PDWHULDO��ZKLFK�ZDV�VKRYHOOHG�IURP�WKH�JURXQG�LQWR�WKH�WUXFN�DORQJ�ZLWK�WKH�VFUDS��,WRULJLQDWHG�IURP�DQ�LURQ�IRXQGU\�LQ�$OPHOR��7KH�FHUDPLF�ZDVWH�SURGXFWV�IURP�FDVWLQJ�PRXOGVZHUH XVHG�IRU�PDQ\�\HDUV� WR� UDLVH� URDGV�RU�SDYH�\DUGV�DQG�SUHPLVHV� LQ� WKH�VXUURXQGLQJV�RI$OPHOR��DV�ZDV�WKH�FDVH�ZLWK�WKH�XVHG�FDU�GXPS�ZKHUH�WKH�PHWDO�VFUDS�FDPH�IURP�
7KH� FHUDPLF� PDWHULDO� FRQWDLQV� ]LUFRQ� VDQG�� ZKLFK� KDV� HOHYDWHG� FRQFHQWUDWLRQV� RI� UDGLR�QXFOLGHV� IURP�WKH� ���8��DQG� ���7K�VHULHV��7KHUHIRUH��XVLQJ� WKLV�ZDVWH� LQ�D� VXUIDFH� VRLO� OD\HUPD\�FDXVH�UDGLRORJLFDO�H[SRVXUHV�WR�WKH�SXEOLF�GXH�WR�H[WHUQDO�UDGLDWLRQ�DQG�SRVVLEO\�LQWHUQDOFRQWDPLQDWLRQ�WKURXJK�LQKDODWLRQ�DQG�LQJHVWLRQ�RI�GXVW�
)URP VRPH� PHDVXUHPHQWV� RI� WKH� H[WHUQDO� UDGLDWLRQ� DW� D� VLWH� WKDW� KDV� D� SDYHPHQW� RI� WKLVFHUDPLF�PDWHULDO��GRVH�UDWHV�ZHUH�GHWHUPLQHG�XS�WR�WHQ�WLPHV�WKH�EDFNJURXQG��)URP�JDPPD�VSHFWURPHWU\� PHDVXUHPHQWV� LW� ZDV� GHWHUPLQHG� WKDW� SDUW� RI� WKH� FHUDPLF� ZDVWH� KDVFRQFHQWUDWLRQV�DERYH�H[HPSWLRQ�OHYHO��)URP�WKHVH�PHDVXUHPHQWV�LW�ZDV�DOVR�FRQFOXGHG�WKDWWKH FHUDPLF� PDWHULDO� LV� UHWDLQLQJ� UDGRQ� DQG� LWV� GHFD\� SURGXFWV�� $Q� HOHYDWHG� UDGRQFRQFHQWUDWLRQ�LQ�VXUIDFH�DLU�LV�WKHUHIRUH�QRW�H[SHFWHG�
6HYHUDO� H[SRVXUH� VFHQDULRV� ZHUH� HYDOXDWHG� DQG� D� PD[LPXP� HIIHFWLYH� DQQXDO� GRVH� ZDVFDOFXODWHG�RI�DERXW���P6Y��7KLV�GRVH� LV�GHWHUPLQHG�PDLQO\�E\�H[WHUQDO� UDGLDWLRQ�DQG� LV� IRUORQJ� ODVWLQJ�H[SRVXUH�RQ�VRPH�ODUJH� IDFWRU\�JURXQGV��2Q� WKH�RWKHU�KDQG��FKLOGUHQ�PLJKW�EHSOD\LQJ�LQ�VPDOOHU�\DUGV�RU�SUHPLVHV��%HVLGHV�GRVHV�IURP�H[WHUQDO�UDGLDWLRQ�DQG�LQKDODWLRQ�RIGXVW WKLV�PLJKW�JLYH�ULVH�WR�LQJHVWLRQ�GRVHV�ZKHQ�FKLOGUHQ�DUH�OLFNLQJ�GXVW�RII�WKHLU�KDQGV��)RUWKLV� H[SRVXUH� SDWK� DQ� DQQXDO� GRVH� RI� ����� P6Y� ZDV� FDOFXODWHG�� )RU� DGXOWV� WKLV� LV� QRW� DQLPSRUWDQW�H[SRVXUH�SDWK��,QKDODWLRQ�GRHV�QRW�VHHP�WR�SOD\�DQ�LPSRUWDQW�UROH�QHLWKHU�IRU�DGXOWVQRU IRU�FKLOGUHQ�
&RYHULQJ� D� OD\HU� RI� FHUDPLF� ZDVWH� ZLWK� VRLO� RU� SDYHPHQW� LV� DQ� HIIHFWLYH� ZD\� WR� UHGXFHLQWHUQDO�FRQWDPLQDWLRQ�DV�ZHOO�DV�H[SRVXUH�WR�H[WHUQDO�UDGLDWLRQ�UHVXOWLQJ�LQ�DQQXDO�GRVHV�RIOHVV�WKDQ�����P6Y�
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6DPHQYDWWLQJ
,Q������GHHG�HHQ�YUDFKWZDJHQ�JHODGHQ�PHW�VFKURRW�HHQ�VWUDOLQJVPRQLWRU�LQ�DODUP�JDDQ�ELM�HHQVFKURRWEHGULMI� LQ� +HQJHOR� �2YHULMVVHO��� +HW� EOHHN� KLHU� QLHW� RP� UDGLRDFWLHI� VFKURRW� WH� JDDQPDDU RP� PHW� GH� ODGLQJ� PHHJHYRHUG� NHUDPLVFK� PDWHULDDO� GDW� ELM� KHW� YXOOHQ� YDQ� GHYUDFKWZDJHQ�ZDV�PHHJHVFKHSW�YDQDI�GH�JURQG��'LW�PDWHULDDO�EOHHN�DINRPVWLJ�YDQ�PDOOHQ�XLWHHQ LM]HUJLHWHULM�LQ�$OPHOR�ZDDU�KHW�ELM�KHW�SULPDLUH�SURFHV�DOV�DIYDOVWRI�YULMNRPW��*HGXUHQGHHHQ JURRW�DDQWDO�MDUHQ�LV�KHW�NHUDPLVFKH�DIYDO�WRHJHSDVW�DOV�YHUKDUGLQJ�YRRU�ZHJHQ�HQ�HUYHQLQ�GH�RPJHYLQJ�YDQ�$OPHOR��]R�RRN�ELM�KHW�DXWRNHUNKRI�ZDDU�KHW�VFKURRW�YDQGDDQ�NZDP�
,Q� KHW� NHUDPLVFKH� PDWHULDDO� LV� ]LUNRRQ]DQG� YHUZHUNW�� 'LW� PDWHULDDO� EHYDW� YDQ� QDWXUHYHUKRRJGH�FRQFHQWUDWLHV�YDQ�UDGLRQXFOLGHQ�XLW�GH����8��HQ����7K�UHHNVHQ��+HW�JHEUXLN�YDQ�KHWDIYDO LQ�HHQ�ERGHPODDJ�NDQ�GDQ�RRN�OHLGHQ�WRW�HHQ�JURWHUH�EORRWVWHOOLQJ�YDQ�GH�JHEUXLNHU�YDQGLH ERGHPV�DDQ�H[WHUQH� VWUDOLQJ� HQ�PRJHOLMN� LQZHQGLJH�EHVPHWWLQJ�YLD� LQKDODWLH�RI� LQJHVWLHYDQ VWRI�
2S EDVLV�YDQ�HQNHOH�PHWLQJHQ�YDQ�GH�H[WHUQH�VWUDOLQJ�RS�HHQ�WHUUHLQ�GDW�LV�YRRU]LHQ�YDQ�HHQGHUJHOLMNH� ERGHPODDJ� LV� YDVWJHVWHOG� GDW� GRVLVWHPSL� WRW� WLHQPDDO� GH� QDWXXUOLMNH� DFKWHUJURQGPRJHOLMN� ]LMQ�� 8LW� JDPPDVSHFWURPHWULVFKH� EHSDOLQJ� YDQ� GH� UDGLRDFWLYLWHLW� YDQ� HQNHOHPRQVWHUV�YDQ�KHW�NHUDPLVFKH� DIYDO�� LV� YDVWJHVWHOG� GDW� KHW� ]LFK� GHHOV� ERYHQ� GH� ]RJHQDDPGHPHOGLQJVSOLFKWLJH�JUHQV�EHYLQGW��8LW�GLW�RQGHU]RHN� LV� WHYHQV�QDDU�YRUHQ�JHNRPHQ�GDW� UDGRQHQ GDDUXLW� RQWVWDQH� YHUYDOSURGXFWHQ� YULMZHO� QLHW� XLW� KHW� NHUDPLVFKH� DIYDO� YULMNRPHQ�HPDQHUHQ���(HQ�VLJQLILFDQWH�YHUKRJLQJ�YDQ�GH�UDGRQFRQFHQWUDWLH�LQ�GH�OXFKW�LV�GDQ�RRN�QLHWWH YHUZDFKWHQ�
8LW HQNHOH� GRRUJHUHNHQGH� EORRWVWHOOLQJVFHQDULR¶V� LV� HHQ� PD[LPDOH� HIIHFWLHYH� MDDUGRVLVEHUHNHQG�YDQ�RQJHYHHU���P6Y��'H]H�GRVLV�ZRUGW�YRRUQDPHOLMN�EHSDDOG�GRRU�H[WHUQH�VWUDOLQJHQ JHOGW�YRRU�ODQJGXULJH�EORRWVWHOOLQJ�RS�ELMYRRUEHHOG�HHQ�JURRW�EHGULMIVWHUUHLQ��'DDUHQWHJHQNXQQHQ HU�RS�NOHLQHUH�WRHJDQNHOLMNH�WHUUHLQHQ�]RDOV�HUYHQ�RRN�NLQGHUHQ�VSHOHQ��'DDUELM�PRHWQDDVW H[WHUQH�VWUDOLQJ�HQ�LQKDODWLH�YDQ�VWRI�UHNHQLQJ�JHKRXGHQ�ZRUGHQ�PHW�KHW�DIOLNNHQ�YDQYXLOH� KDQGHQ�ZDDUDDQ� ]LFK�PRJHOLMN� DIYDOVWRI� EHYLQGW��+LHUYRRU� LV� HHQ� HIIHFWLHYH� MDDUGRVLVYDQ �����P6Y� EHUHNHQG��9RRU� YROZDVVHQHQ� VSHHOW� GH]H� EORRWVWHOOLQJURXWH� JHHQ� EHODQJULMNHURO� ,QKDODWLH�VSHHOW�YRRU�]RZHO�YROZDVVHQHQ�DOV�NLQGHUHQ�HHQ�PLQGHU�EHODQJULMNH�URO�
$IGHNNHQ� YDQ� HHQ� DIYDOODDJ� YDQ� KHW� NHUDPLVFKH� PDWHULDDO� PHW� JURQG� RI� EHVWUDWLQJ� LV� HHQHIIHFWLHYH� PDDWUHJHO� RP� ]RZHO� GH� LQZHQGLJH� EHVPHWWLQJ� DOV� KHW� GRVLVWHPSR� GRRU� H[WHUQHVWUDOLQJ�WHUXJ�WH�GULQJHQ�WRW�LQ�WRWDDO�PLQGHU�GDQ�����P6Y�SHU�MDDU�
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��� ,QOHLGLQJ
���� $DQOHLGLQJ�HQ�YUDDJVWHOOLQJ
(U�]LMQ�GLYHUVH�ZLM]HQ�ZDDURS�UDGLRDFWLHI�PDWHULDDO�LQ�HHQ�SDUWLM�VFKURRW� WHUHFKW�NDQ�NRPHQ�+HW NDQ�GDQ�JDDQ�RP�NXQVWPDWLJH�EURQQHQ�RI�ELMYRRUEHHOG�RP�LM]HUHQ�SLMSHQ�XLW�GH�ROLH��HQJDVZLQQLQJ� ZDDULQ� ]LFK� HHQ� ODDJ� QDWXXUOLMNH� UDGLRDFWLYLWHLW� KHHIW� YDVWJH]HW�� +HW� LV� QLHWJHZHQVW� GDW� GH]H� EURQQHQ� LQ� HHQ� VPHOWHULM� RI� KRRJRYHQ� ZRUGHQ� JHPHQJG� PHW� µVFKRRQ¶PDWHULDDO� ELM� GH� SURGXFWLH� YDQ� QLHXZH� LM]HUSURGXFWHQ�� %LM� GH� DDQYRHU� YDQ� VFKURRW� SHUYUDFKWZDJHQ� YLQGW� GDDURP�� YRRUDO� ELM� GH� JURWHUH� VFKURRWKDQGHODUHQ�� FRQWUROH� SODDWV� PHW]RJHQDDPGH� SRRUWGHWHFWRUHQ�� 'H� YUDFKWZDJHQ� ULMGW� KLHUELM� ODQJ]DDP� WXVVHQ� HHQ� DDQWDOGHWHFWRUHQ�GRRU��,QGLHQ�DFWLYLWHLW�ZRUGW�JHGHWHFWHHUG��YROJW�HU�DXWRPDWLVFK�HHQ�DODUP�
1D HHQ� DODUPHULQJ� ELM� HHQ� GHUJHOLMNH� SRRUWGHWHFWRU� ELM� +.6� 6FUDS�0HWDOV� %9� LQ� +HQJHOR�2YHULMVVHO�� LV� YDVWJHVWHOG� GDW� GH� DODUPHULQJ� QLHW� GRRU� KHW� DDQJHOHYHUGH� VFKURRW� ZHUGYHURRU]DDNW� PDDU� GRRU� PHW� GH� ODGLQJ� PHHJHYRHUG� NHUDPLVFK� PDWHULDDO�� 'LW� PDWHULDDO� KDGJHGLHQG� DOV� ERGHPYHUKDUGLQJ� HQ� ZDV� PHHJHVFKHSW� PHW� KHW� VFKURRW� ELM� KHW� YXOOHQ� YDQ� GHYUDFKWZDJHQ�� %LM� QDYUDDJ� LV� JHEOHNHQ� GDW� GLW� PDWHULDDO� DINRPVWLJ� LV� YDQ� GH� LM]HUJLHWHULM&LUH[� %9� 3UHFLVLHJLHWZHUN� LQ� $OPHOR�� %LM� KHW� LM]HUJLHWHQ� ZRUGW� KHW� NHUDPLVFKH� PDWHULDDOJHEUXLNW� LQ�KHW�]RJHQDDPGH�YHUORUHQ�ZDVPRGHO�SURFHV��*HGXUHQGH�HHQ�JURRW�DDQWDO� MDUHQ� LVKHW� NHUDPLVFKH� DIYDO� DIJHYRHUG� HQ� WRHJHSDVW� DOV� YHUKDUGLQJ� YRRU� ZHJHQ� HQ� HUYHQ� LQ� GHRPJHYLQJ�YDQ�$OPHOR�
+HW LV�GH�YUDDJ�YDQ�GH�JHPHHQWH�$OPHOR�HQ�KHW�PLQLVWHULH�YDQ�9520��ZDW�GH�JHYROJHQ�]LMQYDQ�GLW�RS�YHUVFKLOOHQGH�ORFDWLHV�DDQZH]LJH�DIYDO�YRRU�GH�PHQV��+HW�JDDW�GDQ�YRRUDO�RP�GHVWUDOLQJVGRVHV� GLH� OHGHQ� YDQ� GH� EHYRONLQJ� NXQQHQ� RQWYDQJHQ� DOV� JHYROJ� YDQ� GLUHFWHEORRWVWHOOLQJ�DDQ�KHW�PDWHULDDO�GRRU�H[WHUQH�VWUDOLQJ�HQ�GRRU�LQKDODWLH�HQ�LQJHVWLH�YDQ�VWRI�HQHYHQWXHHO XLW� KHW�PDWHULDDO� DINRPVWLJ� UDGRQ��'H]H� ULVLFREHVFKRXZLQJ� LV� RQGHUZHUS� YDQ� GLWUDSSRUW�

���� $IEDNHQLQJ�HQ�ZHUNZLM]H
7HU� YRRUEHUHLGLQJ� YDQ� GH]H� ULVLFREHVFKRXZLQJ� ]LMQ� HQNHOH� JHVSUHNNHQ� JHYRHUG� PHW� KHWPLQLVWHULH�YDQ�9520��GLUHFWLH�6$6��+��/LWK��HQ�GH�JHPHHQWH�$OPHOR��+��/RRKXLV���,Q�GH]HJHVSUHNNHQ� LV� LQIRUPDWLH�YHUNUHJHQ�RYHU�GH�KRHYHHOKHGHQ�PDWHULDDO�ZDDU�KHW�RP�JDDW� HQ� LVKHW�GH�ZHQV�YDQ�GH�JHPHHQWH�JHEOHNHQ�RP�RS�]HHU�NRUWH�WHUPLMQ�HHQ�EHWHU�LQ]LFKW�WH�NULMJHQLQ� GH� JH]RQGKHLGVJHYROJHQ� YRRU� OHGHQ� YDQ� GH� EHYRONLQJ�� 9HUGHU� LV� PHW� 5�� 2YHUZDWHU�5,90�/62��JHVSURNHQ�RYHU�KHW�NHUDPLVFKH�PDWHULDDO�]HOI�ZDDUYDQ�HQNHOH�PRQVWHUV�UHHGV�LQKHW�EH]LW�ZDUHQ�YDQ�5,90�/62�
'H SURGXFWLH� YDQ� NHUDPLHN� ELM� GH� LM]HUJLHWHULM� EHGUDDJW� WHJHQZRRUGLJ� FLUFD� ����� WRQ�MDDU�*HGXUHQGH�GH�ODDWVWH���MDDU�ZRUGW�KHW�NHUDPLHN�DIJHYRHUG�QDDU�HHQ�SXLQEUHNHULM�HQ�ZRUGW�KHWKRRIG]DNHOLMN�YHUZHUNW� LQ� IXQGHULQJVPDWHULDDO� GDW� RQGHU�ZHJHQ�ZRUGW� WRHJHSDVW��(HQ� NOHLQJHGHHOWH� YDQ� KHW� JHEURNHQ� SXLQ� ZRUGW� WRHJHSDVW� ELM� GH� SURGXFWLH� YDQ� EHWRQNOLQNHUV�� ,Q� GHSHULRGH� GDDUDDQ� YRRUDIJDDQG� LV� KHW� JHGXUHQGH� ������ MDDU� LQ� GH� RPJHYLQJ� DIJH]HW� YRRUWHUUHLQYHUKDUGLQJ� �EHGULMIVWHUUHLQHQ�� HUYHQ� HQ� GHUJHOLMNH� HQ� PRJHOLMN� RRN� LQ� GH� RSHQEDUHUXLPWH�]RDOV�MHX�GH�ERXOHV�EDQHQ���8LW�QDGHU�RQGHU]RHN�YDQ�GH�JHPHHQWH�LV�HFKWHU�JHEOHNHQ
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GDW��DOV�HU�DO�VSUDNH�ZDV�YDQ�NHUDPLVFK�PDWHULDDO��GLW�PDWHULDDO�LQ�GH�ORRS�GHU�WLMG�YHHODO�ZDVYHUGZHQHQ�RQGHU�YHUVFKLOOHQGH�VRRUWHQ�EHVWUDWLQJ�RI�DQGHUH�DIGHNODJHQ�+HW KLHU�EHVFKUHYHQ�RQGHU]RHN�PRHVW�OHLGHQ�WRW�HHQ�LQ]LFKW�LQ�GH�JH]RQGKHLGVJHYROJHQ�YRRUOHGHQ�YDQ�GH�EHYRONLQJ��+LHUELM�PRHW�JHGDFKW�ZRUGHQ�DDQ�GH�RQWYDQJHQ�GRVLV�YRRU�VSHFLILHNHJURHSHQ� YDQ� EORRWJHVWHOGHQ�� 7HU� YHUJHOLMNLQJ� ]RX� GH]H� GRVLV� WHYHQV� ZRUGHQ� JHSODDWVW� LQUHODWLH WRW� DQGHUH� GRVHV� GRRU� VWUDOLQJ� ZDDUDDQ� GH� JHPLGGHOGH� LQZRQHU� YDQ� 1HGHUODQG� LVEORRWJHVWHOG�
+HW SULPDLUH� UHVXOWDDW�YDQ�KHW�RQGHU]RHN� LV�KHW�SURGXFW�YDQ�HHQ�JHQHULHNH�EHQDGHULQJ�YRRUHHQ DDQWDO�VLWXDWLHV� �]LH���������+HW�KHHIW� LQ�GHUJHOLMNH�JHYDOOHQ�YHUXLW�GH�YRRUNHXU�GDW�GH]HEHQDGHULQJ�ZRUGW� WRHJHVSLWVW� RS� VSHFLILHNH� �EHVWDDQGH�� ORFDWLHV� HQ� GDW� GH� GRVLVVFKDWWLQJHQYRRU� GH� EHYRONLQJ�� GLH� RS� EDVLV� YDQ� EHUHNHQLQJHQ� ZRUGHQ� JHPDDNW�� WHYHQV� ZRUGHQRQGHUVWHXQG� GRRU� PHWLQJHQ� YDQ� KHW� GRVLVWHPSR� WHU� SODDWVH� HQ� DDQ� PRQVWHUV� YDQ� KHWEHWUHIIHQGH�NHUDPLHNDIYDO��+LHUELM�ZDV�KHW�YDQ�EHODQJ�GDW�GH�JHPHHQWH�PHW�HHQ�YRRUVWHO�YRRUGHUJHOLMNH�ORFDWLHV�]RX�NRPHQ�+HODDV KHHIW�KHW�QDGHUH�RQGHU]RHN�GRRU�GH�JHPHHQWH�$OPHOR�RS�ppQ�EHGULMIVORFDWLH�QD�QLHWJHOHLG� WRW� VSHFLILHNH� ORFDWLHV� ZDDUYRRU� HHQ� EORRWVWHOOLQJ� NRQ� ZRUGHQ� GRRUJHUHNHQG�� 'HEHUHNHQLQJHQ�]LMQ�GDQ�RRN�JHQHULHN�JHEOHYHQ��:HO�]LMQ�GH�UHVXOWDWHQ�]R�JHSUHVHQWHHUG�GDW�RSEDVLV�GDDUYDQ�YULM�HHQYRXGLJ�HHQ�QDGHUH�VFKDWWLQJ�JHPDDNW�NDQ�ZRUGHQ�YRRU�PHHU�VSHFLILHNHVLWXDWLHV�DOV�GLH�]LFK�WRFK�QRJ�YRRUGRHQ�
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��� 0RQVWHUQDPH�HQ�PHWLQJHQ
���� %H]RHN�ORFDWLH�HQ�PRQVWHUQDPH
+HW�EOHHN�PRHLOLMN�RP�HHQ�ORFDWLH�WH�YLQGHQ�ZDDU�KHW�NHUDPLHNDIYDO�DDQ�GH�RSSHUYODNWH�YRRUNRPW��9DDN�EOLMNW�KHW� LQ�GH� ORRS�GHU� WLMG� WH�]LMQ�YHUGZHQHQ�RQGHU�HHQ� ODDJ� DVIDOW� RI� DQGHUHYHUKDUGLQJ��'DDURP�]LMQ� VOHFKWV� GH� ORFDWLH� YDQ� KHW� SURGXFHUHQGH� EHGULMI� �&LUH[�� HQ� YDQ� GHDXWRVORSHU��ZDDU�KHW�PDWHULDDO�DOV�HHUVWH�JHGHWHFWHHUG�ZHUG��EH]RFKW��+LHUELM�ELHGW�GH�ORFDWLH&LUH[�QLHXZ�DIYDO��GLUHFW�LQ�HHQ�FRQWDLQHU��GDW�UHSUHVHQWDWLHI�LV�YRRU�KHW�KXLGLJH�PDWHULDDO��GDWYROJHQV�&LUH[�PLQGHU� DFWLHI� LV� GDQ� YURHJHU� GRRU� GH� JHULQJHUH� WRHSDVVLQJ� YDQ� ]LUNRRQ]DQG�+HW PDWHULDDO�RS�GH� ORFDWLH�YDQ�GH� DXWRVORSHU� LV�GDDUHQWHJHQ� UHSUHVHQWDWLHI�YRRU�KRH�KHW� HUYURHJHU�DDQ�WRH�JLQJ��PHHU�GDQ���MDDU�JHOHGHQ��0RQVWHUORFDWLH����&LUH[�FRQWDLQHU�PHW�µQLHXZ¶�NHUDPLVFK�DIYDO��]LH�)LJXXU����

)LJXXU�� %HUJ�NHUDPLHNDIYDO�RS�ERGHP�YDQ�FRQWDLQHU�ELM�&LUH[�EY��$OPHOR�'H�W\SLVFKH�DIPHWLQJ�YDQ�HHQ�EURNMH�EHGUDDJW�HQNHOH�FHQWLPHWHUV�'H�EURNMHV�]LMQ�DINRPVWLJ�YDQ�HHQ�JURWHUH�VWUXFWXXU�GLH�DOV�JLHWPDOGLHQVW�KHHIW�JHGDDQ

$FKWHU� KHW� EHGULMI�ZRUGW� HHQ� FRQWDLQHU� JHYXOG�PHW� KHW� NHUDPLVFK� DIYDO� XLW� GH� JLHWHULM�� 'LWPDWHULDDO�YHUODDW�YLD�HHQ�ORSHQGH�EDQG�KHW�EHGULMI��'H]H�EDQG�HLQGLJW�ERYHQ�GH�FRQWDLQHU�0RQVWHU� �� LV� JHQRPHQ� XLW� GH� FRQWDLQHU��0HW� HHQ� )$*�KDQGPRQLWRU� LV� RS� HHQ� KDOYH�PHWHUERYHQ�KHW�PDWHULDDO� HHQ� RPJHYLQJVGRVLVHTXLYDOHQWWHPSR� �HHQ� JURRWKHLG� JHUHODWHHUG� DDQ� GHGRVLV� GRRU� H[WHUQH� VWUDOLQJ�� JHPHWHQ� YDQ� FLUFD� ���� Q6Y� K��� 'LW� LV� RQJHYHHU� GULHPDDO� KHWQDWXXUOLMNH� DFKWHUJURQGQLYHDX� �GRRU� VWUDOLQJ� XLW� GH� ERGHP� HQ� YDQ� NRVPLVFKH� RRUVSURQJ��9ODNELM GH� FRQWDLQHU� PDDNW� GH� ORSHQGH� EDQG� HHQ� ERFKW�� 2S� GLH� SODDWV� LV� HHQ� YHHO� ILMQHUHIUDFWLH�]LFKWEDDU�RS�GH�JURQG��2P�WH�NLMNHQ�RI�XLW�GLW�PDWHULDDO�PLVVFKLHQ�PHHU�UDGRQ�YULMNRPWLV KLHU�KHW�WZHHGH�PRQVWHU�YDQ�JHQRPHQ�
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0RQVWHUORFDWLH� ��� $XWRVORSHU� .OHLQH� 6WDDUPDQ�� 2S� KHW� DFKWHUWHUUHLQ� YDQ� GH]H� DXWRVORSHU�HQNHOH�KHFWDUHQ��OLJJHQ�RS�GLYHUVH�ORFDWLHV�DXWR¶V��YHHODO�QDDVW�HONDDU��2S�VRPPLJH�SODDWVHQNRPW�KHW�NHUDPLVFK�PDWHULDDO�GXLGHOLMN�]LFKWEDDU�DDQ�GH�RSSHUYODNWH��]LH�)LJXXU����RYHU�HHQJHELHG�YDQ�HQNHOH�WLHQWDOOHQ�YLHUNDQWH�PHWHUV�

)LJXXU�� (HQ�ERGHPEHGHNNLQJ�YDQ�JUXLV�HQ�NHUDPLVFK�PDWHULDDO�ELMHHQ�DXWRVORSHU�LQ�$OPHOR�'H�WRWDOH�]LFKWEDUH�RSSHUYODNWH�EHGURHJ�KLHU�HHQ�WLHQWDOYLHUNDQWH�PHWHUV�

0RQVWHU� �� LV� RS� HHQ� GHUJHOLMNH� ORFDWLH� JHQRPHQ��9ROJHQV� GH� HLJHQDDU� LV� KHW�PDWHULDDO� KLHU
PHHU GDQ����MDDU�RXG��'H�)$*�KDQGPRQLWRU�JHHIW�FLUFD���µ6Y K���RS����FP�HQ������µ6Y K���RS
� P�ERYHQ�GH�ERGHP��2RN�PHWLQJ�PHW�HHQ�RSSHUYODNWHEHVPHWWLQJVPRQLWRU� �%HUWKROG��JHHIWKLHU�EHGXLGHQG�KRJHUH�ZDDUGHQ��IDFWRU�GULH��GDQ�ELM�&LUH[�]HOI��%RYHQ�µQLHW�EHVPHW¶� WHUUHLQ�YROJHQV� HLJHQDDU� GHHOV� EHGHNW� PHW� HHQ� DIGHNODDJ� HQ� LQ� LHGHU� JHYDO� QLHW� PHHU� ]LFKWEDDUNHUDPLVFK�DIYDO��ZRUGW�WRFK�QRJ�FLUFD�����µ6Y�K���RS���P�KRRJWH�JHPHWHQ��WHUXJORSHQG�QDDU
GH LQJDQJ��JHERXZWMH��NRPW�KHW�QLYHDX�ERYHQ�KHW�DVIDOW�ZHHU�WHUXJ�RS�RQJHYHHU�����µ6Y K��
RS���P�ERYHQ�GH�ERGHP��RIWHZHO�DFKWHUJURQGQLYHDX��'H]H�JHPHWHQ�GRVLVWHPSL�NRPHQ�JRHGRYHUHHQ�PHW� GLH�ZHONH� HHUGHU� KDQGPDWLJ� ]LMQ� YDVWJHVWHOG� GRRU� GH� ,QVSHFWLH�0LOLHXK\JLsQH=XLG�:HVW�RS�GH]H�ORFDWLH�
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���� 0HHWUHVXOWDWHQ�NHUDPLVFK�PDWHULDDO
8LW�HHQ�HHUVWH�VQHOOH�PHWLQJ�YDQ�KHW�PRQVWHU�GDW�YDQ�KHW�WHUUHLQ�YDQ�GH�VORSHULM�DINRPVWLJ�LV� PRQVWHU� ����PDDU� RRN� XLW� GH� ODWHUH�PHHWUHVXOWDWHQ� �QD� LQJURHL� YDQ� YHUYDOSURGXFWHQ��� ]LH7DEHO ���EOLMNW�GDW�GH�NRUWOHYHQGH�UDGRQYHUYDOSURGXFWHQ����%L�HQ����3E�UHGHOLMN�LQ�HYHQZLFKW]LMQ�PHW����5D��$DQJH]LHQ�GH�PRQVWHUV� WDPHOLMN� VWHYLJ�]LMQ�JHVFKXG�ELM�GH�YRRUEHKDQGHOLQJYDQ� GH� PHHWPRQVWHUV�� OLMNW� GLW� HURS� WH� ZLM]HQ� GDW� GH� UDGRQ� YULMZHO� QLHW� HPDQHHUW� XLW� KHWNHUDPLVFKH�PRHGHUPDWHULDDO�
7DEHO�� $FWLYLWHLW�YDQ�UDGLRQXFOLGHQ�XLW�GH����8 HQ����7K�UHHNVHQ�]RDOV�DDQJHWURIIHQ�LQGH PRQVWHUV� NHUDPLHNDIYDO������������������������������������������������������������������������������'H� PRQVWHUV� ]LMQ� LQ� GXSOR� EHSDDOG�� ��. ZDV� YULMZHO� QLHW� LQ� YHUKRRJGHFRQFHQWUDWLH�DDQZH]LJ��7HYHQV�LV�GH�PDWH�YDQ�LQJURHL��UDWLR��YDQ�UDGRQYHUYDO�SURGXFWHQ�RSJHQRPHQ�

���8VHF��%T�J��� ���7KVHF��%T�J��� UDWLR�Qi�LQJURHL�YyyU�LQJURHL
0RQVWHU�� �����± ���� �����± ���� �����± ����
0RQVWHU�� �����± ���� �����± ���� �����± ����
0RQVWHU � ���� ± ���� �����± ���� �����± ����
VHF��LQ�UDGLRDFWLHI�HYHQZLFKW�PHW�YHUYDOSURGXFWHQ

'H�PDWH�YDQ�LQJURHL�YDQ�NRUWOHYHQGH�UDGRQYHUYDOSURGXFWHQ�QD�µLQEOLNNHQ¶��RP�UDGRQ�YDVW�WHKRXGHQ��JHGXUHQGH�GH�ZDFKWSHULRGH�YDQ�ELMQD���ZHNHQ����GHFHPEHU����������MDQXDUL�������LVYRRU�DOOH�GULH�GH�PRQVWHUV�QLHW�VLJQLILFDQW�HQ�OLMNW�LQ�LHGHU�JHYDO�PLQGHU�GDQ�����WH�EHGUDJHQ�'LW�LV�RRN�KHW�JHYDO�YRRU�GH�UHODWLHI�ILMQH�IUDFWLH�LQ�PRQVWHU���2SPHUNHOLMN�LV�YHUGHU�GDW�GH�DFWLYLWHLW�YDQ�KHW�µILMQH¶�PRQVWHU��QU�����PHHU�GDQ�WZHH�NHHU�]RKRRJ� LV� DOV� YDQ� KHW� µJURYH¶� PRQVWHU� �QU�� ��� PDDU� GDW� EHLGH� PRQVWHUV� ZHO� ODJHU� ]LMQ� YDQDFWLYLWHLW�GDQ�KHW�µRXGH¶�NHUDPLVFKH�PRQVWHU��QU�����]RDOV�GDW�JHQRPHQ�LV�ELM�GH�DXWRVORSHULM�'H ZDDUGHQ� YDQ� PRQVWHUV� �� HQ� �� EOLMNHQ� MXLVW� ERYHQ� KHW� ]RJHQDDPGH� PHOGLQJVSOLFKWLJHQLYHDX�WH�OLJJHQ�>�@��'H]H�QLYHDXV��RRN�ZHO�YULMVWHOOLQJVQLYHDXV�JHQRHPG��EHGUDJHQ�YRRU�GH
���8VHF� HQ� ���7KVHF� FRQFHQWUDWLHV� QDPHOLMN� �� %T� J��� >�@�� %LM� YRRUNRPHQ� YDQ� PHHU� GDQ� ppQUDGLRQXFOLGH� GLHQHQ� GH� YRRUNRPHQGH� FRQFHQWUDWLHV� JHQRUPHHUG� RS� GH� UHVSHFWLHYHOLMNHYULMVWHOOLQJVQLYHDXV� WH�ZRUGHQ� RSJHWHOG�� ,Q� GH� ERYHQVWDDQGH� VLWXDWLHV� YRRU�PRQVWHUV� �� HQ� �GXV ������� �� �������  � ����� HQ� ������� �� �������  � ������ 0RQVWHU� �� ]LW� KLHUPHH� RQGHU� KHWYULMVWHOOLQJVQLYHDX�
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��� %HUHNHQLQJHQ
���� 'RHO�YDQ�GH�EHUHNHQLQJHQ
2P� QDDVW� GH� PHHWZDDUGHQ� RRN� QRJ� HHQ� LQVFKDWWLQJ� WH� NXQQHQ� JHYHQ� YDQ� GH� PRJHOLMNHEORRWVWHOOLQJ�YDQ�GH�PHQV�RS�DQGHUH�SODDWVHQ��LV�HU�YRRU�JHNR]HQ�RP�HQNHOH�EHUHNHQLQJHQ�XLWWH�YRHUHQ�DDQ�KHW�NHUDPLVFKH�PDWHULDDO��+LHUELM�LV�HHQ�DDQWDO�DDQGDFKWVSXQWHQ�YDQ�EHODQJ�
• :DDU LV�KHW�NHUDPLVFK�PDWHULDDO�WRHJHSDVW��EHGULMIVWHUUHLQHQ�HQ�RSHQEDUH�WHUUHLQHQ�
• +RH GLN�LV�GH�EHWUHIIHQGH�ODDJ�DDQ�PDWHULDDO��DIGHNODDJMH��RI�HHQ�ZHJRSYXOOLQJ�
• :DW LV�KHW�GRVLVWHPSR��RPJHYLQJVGRVLV��WHQ�JHYROJH�YDQ�GH]H�ODDJ
• :DW LV�GH�YHUEOLMIVGXXU�RS�HHQ�GHUJHOLMN�WHUUHLQ��ZHUN�HQ�YULMH�WLMG�
5HVXOWDDW�LV�HHQ�GRVLVVFKDWWLQJ�YRRU�JHEUXLNHUV�YDQ�GH�EHWUHIIHQGH�ORFDWLH�V��
9HHODO NDQ� HU� ELM� UDGLRDFWLYLWHLW� LQ� GH� RPJHYLQJ� VSUDNH� ]LMQ� YDQ� GULH� EHODVWLQJURXWHV��L� GLUHFWH� EHVWUDOLQJ� GRRU� KHW� PDWHULDDO� ]HOI�� �LL�� LQKDODWLH� YDQ� KHW� PDWHULDDO� DOV� VWRI� RIYULMNRPHQGH� JDVVHQ� HQ� �LLL�� FRQVXPSWLH� YDQ� KHW� PDWHULDDO�� ELMYRRUEHHOG� YLD� EHVPHWWHYRHGLQJVSURGXFWHQ� �LQJHVWLH��� $DQJH]LHQ� KHW� NHUDPLHNDIYDO� QLHW� GLUHFW� JHVFKLNW� LV� RPELMYRRUEHHOG�JHZDVVHQ�RS�WH�NZHNHQ��]DO�GH�LQJHVWLHURXWH�YDQ�PLQGHU�EHODQJ�]LMQ��7RFK�ZRUGWLQ� HHQ� GHUJHOLMN� JHYDO� JHNHNHQ� QDDU� ELMYRRUEHHOG� NLQGHUHQ� GLH� PDWHULDDO� ELQQHQ� NXQQHQNULMJHQ�WLMGHQV�KHW�VSHOHQ��,QKDODWLH�YDQ�VWRI�]DO�YDQZHJH�KHW�WDPHOLMN�JURIVWRIIHOLMNH�NDUDNWHUYDQ�KHW�PDWHULDDO�YDQ�PLQGHU�EHODQJ�]LMQ��2PGDW�KHW�KLHU�RP�UDGLRDFWLYLWHLW�XLW�GH����8�UHHNVKDQGHOW��]RX�KHW�HGHOJDV�UDGRQ��KHW�LVRWRRS����5Q��HFKWHU�HHQ�DDQ]LHQOLMNH�YHUKRJLQJ�NXQQHQRSOHYHUHQ� YDQ� GH� YDQ� QDWXUH� DDQZH]LJH� UDGRQFRQFHQWUDWLH��:HO� LV� UHHGV� RSJHPHUNW� GDW� GHPDWH�ZDDULQ� UDGRQ�YULMNRPW� XLW� KHW� NHUDPLVFKH�PDWHULDDO� YULM� JHULQJ� LV� �]LH� SDUDJUDDI� �����9RRU GH� GLUHFWH� VWUDOLQJ� LV� YDQ� EHODQJ�ZDW� GH� GLNWH� YDQ� GH� ODDJ� PDWHULDDO� LV� HQ� ZHONH� GHYHUGHUH�RPYDQJ�LV��ELMYRRUEHHOG�VPDO�SDDGMH�RI�JURRW�ZHUNWHUUHLQ�RI�HUI��,Q�HHQ�DDQWDO�VFHQDULR¶V�LV�YRRU�GH�YHUVFKLOOHQGH�VLWXDWLHV�JHWUDFKW�HHQ�EHHOG�WH�VFKHWVHQ�YDQGH EORRWVWHOOLQJ�GLH�NDQ�RSWUHGHQ��]LH�SDUDJUDDI������

���� 7RHJHSDVW�UHNHQPRGHO
2PGDW� JHHQ� VSHFLILHNH� ORFDWLH� NDQ� ZRUGHQ� GRRUJHUHNHQG�� LV� JHNR]HQ� YRRU� KHW� 6RLOB5DGPRGHO Y����>�@��'LW��PRGHO�LV�RQWZLNNHOG�YRRU�KHW�EHUHNHQHQ�YDQ��GRVLVWHPSL�WHQ�JHYROJH�YDQEHVPHWWLQJHQ� RS� GH� ERGHP� RI� YROJHQV� HHQ� SURILHO� LQ� GH� ERGHP�� 9RRU� GH� KLHU� EHVFKUHYHQUHVXOWDWHQ�ZRUGW�GDDUELM�XLWJHJDDQ�YDQ�HHQ� µVFKLMI¶�ERGHP�YDQ�HHQ�]HNHUH�GLNWH�HQ�PHW�HHQ]HNHUH VWUDDO��]LH�SDUDJUDDI�����HQ�)LJXXU����GLH�KHW�NHUDPLVFKH�PDWHULDDO�UHSUHVHQWHHUW��,Q�GLHVFKLMI�LV�HHQ�KRPRJHQH�FRQFHQWUDWLH�YDQ�UDGLRQXFOLGHQ�DDQJHQRPHQ�LQ�RYHUHHQVWHPPLQJ�PHWGH�JHPHWHQ�PRQVWHUV�$IKDQNHOLMN� YDQ� GH� VLWXDWLH� NDQ� GH]H� ODDJ� QRJ� ZRUGHQ� DIJHGHNW� GRRU� HHQ� WRSODDJ� YDQELMYRRUEHHOG�JURQG�RI�EHVWUDWLQJVPDWHULDDO�HQ�LV�KHW�RRN�PRJHOLMN�RP�UHNHQLQJ�WH�KRXGHQ�PHWGH�ERGHP�RQGHU�GH�NHUDPLHNODDJ�YRRU�KHW�EHUHNHQHQ�YDQ�KHW�RPJHYLQJVGRVLVWHPSR�
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)LJXXU�� 6FKHPDWLVFKH��FLOLQGHUYRUPLJH��ZHHUJDYH�YDQ�PHW�6RLOB5DG�JHPRGHOOHHUGH�ERGHP����������+HW�NHUDPLVFKH�PDWHULDDO�LV�DOV�HHQ�JULM]H�VFKLMI�ZHHUJHJHYHQ�HQ�NDQ�]RDOV�DDQJHJHYHQHYHQWXHHO� ZRUGHQ� DIJHGHNW� PHW� HHQ� µQRUPDOH¶� ERGHPODDJ� RI� DQGHUH� DIGHNODDJ�ELMYRRUEHHOG�EHWRQSODWHQ�RI�DVIDOW��

���� 2QGHUVFKHLGHQ�VFHQDULR¶V
������ 'RRUJHUHNHQGH�PRGHOORFDWLHV%LM�GH�EHUHNHQLQJHQ�LV�XLWJHJDDQ�YDQ�WZHH�VWDQGDDUG�ORFDWLHV��VFHQDULR¶V��,�� (HQ µJURWH¶� ORFDWLH�� GDW� ZLO� ]HJJHQ� HHQ� DDQ]LHQOLMN� RSSHUYODN� GDW� LV� YRRU]LHQ� YDQ� HHQRSKRJLQJ� PHW� NHUDPLVFK� DIYDOPDWHULDDO� ZDDU� PHQVHQ� JHGXUHQGH� ODQJHUH� WLMG� ZRUGHQEORRWJHVWHOG�� +LHUELM� NDQ� JHGDFKW� ZRUGHQ� DDQ� HHQ� RSVODJWHUUHLQ� ELM� HHQ� EHGULMI� RI� GHRQGHUJURQG�YDQ�HHQ�SDUNHHUWHUUHLQ��9HHODO�]DO�GH]H�ODDWVWH�EHVWUDDW�]LMQ��DIGHNODDJ��,,�� (HQ µNOHLQH¶� ORFDWLH�� GDW� ZLO� ]HJJHQ� HHQ� JHULQJ� RSSHUYODN� GDW� LV� YRRU]LHQ� YDQ� HHQEHSHUNWH� RSKRJLQJ� PHW� NHUDPLVFK� DIYDOPDWHULDDO� ZDDU� PHQVHQ� VOHFKWV� JHGXUHQGHEHSHUNWH�WLMGVGXXU�DDQ�]LMQ�EORRWJHVWHOG��+LHU�NDQ�JHGDFKW�ZRUGHQ�DDQ�HHQ�YHUKDUG�SDG�RIHHQ HUI�2PGDW KHW�PRJHOLMN� LV� GDW� KHW� NHUDPLVFKH�PDWHULDDO� GLUHFW� DDQ� GH� RSSHUYODNWH� OLJW�� ]LMQ� GHERYHQJHQRHPGH�ORFDWLHV�RRN�GDDUYRRU�GRRUJHUHNHQG��RSWLH�$���2PGDW�LV�JHEOHNHQ�GDW�LQ�YHHOJHYDOOHQ� KHW� NHUDPLVFKH� PDWHULDDO� LQPLGGHOV� LV� DIJHGHNW� GRRU� JURQG�� SXLQ�� ]DQG� RI� ]HOIVEHVWUDWLQJ� LQ� GH� YRUP� YDQ� EHWRQ� RI� DVIDOW�� LV� DOV� RSWLH� RRN� HHQ� GHUJHOLMNH� DIGHNODDJ� LQEHVFKRXZLQJ�JHQRPHQ��RSWLH�%���'LW�JHHIW�RRN�HHQ�JRHGH�LQGUXN�YDQ�GH�PDWH�ZDDULQ�YRRUDOGH� H[WHUQH�VWUDOLQJVFRPSRQHQW� ZRUGW� EHwQYORHG� HQ� ZDW� PHW� UHODWLHI� HHQYRXGLJH� PLGGHOHQEHUHLNW�NDQ�ZRUGHQ�DDQ�UHGXFWLH�YDQ�KHW�GRVLVWHPSR�

������ %ORRWVWHOOLQJVSDGHQ�HQ�RYHULJH�DDQQDPHQ%LM�KHW�JHEUXLN�YDQ�KHW�WHUUHLQ�ZDDU�NHUDPLVFK�DIYDO�LQ�GH�RQGHUJURQG�LV�WRHJHSDVW��]LMQ��]RDOVUHHGV�HHUGHU�DDQJHJHYHQ��GULH�EORRWVWHOOLQJVSDGHQ�DDQ�GH�RUGH��H[WHUQH�EHVWUDOLQJ��LQKDODWLH�HQLQJHVWLH�
9RRU� EORRWVWHOOLQJ� DDQ� H[WHUQH� EHVWUDOLQJ� LV� YRRUDO� GH� YHUEOLMIVGXXU� YDQ� EHODQJ�� 9RRUVFHQDULR�,� ]DO� ����� XXU� SHU� MDDU� �ZHUNGXXU�� ZDDUVFKLMQOLMN� KHW� PD[LPXP� ]LMQ� >�@�� 9RRUSDUNHHUWHUUHLQHQ� ZRUGW� ZHO� YDQ� PD[LPDDO� ��� XXU� SHU� MDDU� XLWJHJDDQ� >�@�� 9RRU� GH� NOHLQHORFDWLHV��VFHQDULR�,,��LV�RYHU�KHW�DOJHPHHQ�HHQ�NRUWHUH�YHUEOLMIVGXXU�WH�YHUZDFKWHQ��0D[LPDDONDQ�HFKWHU�YDQ�RQJHYHHU�����XXU�SHU�MDDU�ZRUGHQ�XLWJHJDDQ��FLUFD�����YDQ�HHQ�MDDU��ELM�HHQHUI� 'LW�LV�DO�PHHU�GDQ�GH�WLMG�GDW�HHQ�JHPLGGHOG�SHUVRRQ�LQ�WRWDDO�LQ�GH�EXLWHQOXFKW�YHUEOLMIW�9RRU� ERHUHQ� HQ� ORRQZHUNHUV� NDQ� GLW� DDQWDO� XUHQ� JURWHU� ]LMQ�� PDDU� GDQ� ]DO� GDW� RRN� ZHHU

� PHWHU6WUDDO�������P

PHHWKRRJWH

DIGHNODDJ
NHUDPLHNODDJ
RQGHUJURQG
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YHUVSUHLG�]LMQ�RYHU�PHHUGHUH�ORFDWLHV��,QGLHQ�GH�YHUKDUGLQJ�LV�JHEUXLNW�YRRU�HHQ�SDG�RI��ZDWRRN�ZHO�JHQRHPG� LV�� HHQ� MHX�GH�ERXOHV�EDDQ��GDQ�]DO�KHW�QRJ� VOHFKWV�RP�KRRJXLW� HHQ�SDDUKRQGHUG�XXU�SHU�MDDU�JDDQ��%LM�GH�VSHFLILHN�WH�EHVFKRXZHQ�EORRWVWHOOLQJ�PRHW�KHW�ZHUNHOLMNHDDQWDO�XXU�GDQ�RRN� LQ�RJHQVFKRXZ�ZRUGHQ� JHQRPHQ��'LW� NDQ� VRPV�DDQ]LHQOLMN�PLQGHU� ]LMQGDQ�GH��FRQVHUYDWLHYH��VWDQGDDUG�YDQ�����XXU�
9RRU�GH�EORRWVWHOOLQJ�GRRU�LQKDODWLH�NDQ�YRRU�HHQ�YROZDVVHQH�HHQ�LQKDODWLHWHPSR�YDQ�����P�

SHU�XXU�WLMGHQV�OLFKWH�DUEHLG�ZRUGHQ�DDQJHQRPHQ�>�@��8LW�RQGHU]RHN�QDDU�GH�µFRQVXPSWLH¶�YDQJURQG� GRRU� YROZDVVHQHQ� HQ� NLQGHUHQ� ]LMQ� JHPLGGHOGHQ� YDVWJHVWHOG� YDQ� UHVSHFWLHYHOLMN���PJ�G�HQ�����PJ�G��RIWHZHO�UHVSHFWLHYHOLMN�FLUFD����HQ����J�SHU�MDDU�>�@�9RRU�GH�RYHULJH�DDQQDPHQ�ZRUGW�YHUZH]HQ�QDDU�GH�PHWKRGHQ�HQ�GDWD�]RDOV�GLH�]LMQ�RSJHVWHOGYRRU�GH�UHJXOLHUH�YHUJXQQLQJYHUOHQLQJVSURFHGXUH�>����������@�
/RV�YDQ�GH�KLHUYRRU�JHQRHPGH�EORRWVWHOOLQJHQ�GLH�PRJHOLMN�RSWUHGHQ�ELM� GH� WRHSDVVLQJ�YDQKHW� NHUDPLVFKH� PDWHULDDO� LQ� GH� ERGHP� DOV� µIXQGDPHQW¶�� NDQ� HU� RRN� VSUDNH� ]LMQ� YDQ� PHHUVSHFLILHNH� EORRWVWHOOLQJHQ�� +HW� JDDW� GDQ� YRRUDO� RP� GH� SHUVRQHQ�ZHUNQHPHUV� GLH� PHW� KHWPDWHULDDO� LQ� DDQUDNLQJ� NRPHQ� WLMGHQV� KXQ� ZHUN]DDPKHGHQ�� +LHUELM� NDQ� HQHU]LMGV� JHGDFKWZRUGHQ DDQ� GH� ZHUNQHPHU� GLH� GH� JLHWPDOOHQ� PDDNW� RI� ]H� MXLVW� YDQ� KHW� JHUHGH� SURGXFWDIEUHHNW�� PDDU� RRN� DDQ� GH� ZHUNQHPHU� GLH� KHW� DIYDO� DIYRHUW� HQ�RI� YHUSXOYHUW� YRRU� YHUGHUJHEUXLN�LQ�ELMYRRUEHHOG�GH�ZHJHQERXZ�

���� 5HVXOWDWHQ
,Q�LHGHUH�QDWXXUOLMNH�ERGHP�EHYLQGHQ�]LFK�UDGLRQXFOLGHQ�XLW�GH�WKRULXP��HQ�XUDQLXPUHHNVHQHQ RRN�NRPW�HU�YDQ�QDWXUH�UDGRQ�YULM�XLW�GH�ERGHP��'H�KRRJWH�YDQ�GH�FRQFHQWUDWLHV�YHUVFKLOWGDDUELM� SHU� ERGHPW\SH�� ,Q� NOHLJURQG� ]LMQ� GH� FRQFHQWUDWLHV� ELMYRRUEHHOG� KRJHU� GDQ� LQ]DQGJURQG� 'H�PDWH�ZDDULQ�UDGRQ�YULMNRPW�LV�RRN�ZHHU�DIKDQNHOLMN�YDQ�GLYHUVH�IDFWRUHQ��'HELMGUDJH�YDQ�KHW�NHUDPLVFKH�DIYDO�DDQ�KHW�GRVLVWHPSR�GRRU�H[WHUQH�VWUDOLQJ�HQ�GRRU�LQKDODWLHHQ LQJHVWLH�LV�GXV�KRRJXLW�HHQ�YHUKRJLQJ�YDQ�GDW�GRVLVWHPSR��,Q�GH�KLHU�EHVFKUHYHQ�UHVXOWDWHQZRUGHQ GDQ�RRN�YRRUDO�GH]H�YHUKRJLQJHQ�EHVSURNHQ��=LH�RRN�SDUDJUDDI�������YRRU�HHQ�QDGHUHEHVFKRXZLQJ� YDQ� GH� YHUVFKLOOHQGH� ELMGUDJHQ� DDQ� GH� GRVLV� HQ� HHQ� YHUJHOLMNLQJ�PHW� RYHULJHEORRWVWHOOLQJHQ�9RRU� GH� EORRWVWHOOLQJHQ� YLD� LQKDODWLH� HQ� LQJHVWLH� LV� ��. QLHW� YDQ� EHODQJ�� RPGDW� GLW� QXFOLGHDOWLMG� LQ� HHQ� YDVWH� YHUKRXGLQJ� YRRUNRPW� PHW� KHW� VWDELHOH� �QLHW�UDGLRDFWLHYH�� NDOLXP� HQ� HUVSUDNH LV�YDQ�HHQ�KRPHRVWDWLVFK�HYHQZLFKW�LQ�KHW�PHQVHOLMN�OLFKDDP��(HQ�JURWHUH�ELMGUDJH�YDQ
��. OHYHUW�GDQ�JHHQ�KRJHUH�GRVLV�RS�

������ %ORRWVWHOOLQJ�DDQ�H[WHUQH�VWUDOLQJ%LM�H[WHUQH�EHVWUDOLQJ�GRRU�PDWHULDDO�LQ�GH�ERGHP�VSHHOW�GH�XLWJHEUHLGKHLG�YDQ�KHW�EHWUHIIHQ�GH�WHUUHLQ�HHQ�URO��'ULH�SDUDPHWHUV�]LMQ�GDDUELM�YDQ�EHODQJ��GH�KRUL]RQWDOH�XLWJHEUHLGKHLG��GHGLNWH�YDQ�GH�ODDJ�ZDDULQ�KHW�UDGLRDFWLHYH�PDWHULDDO�]LFK�EHYLQGW�HQ�KHW�DO�GDQ�QLHW�DDQZH]LJ]LMQ�YDQ�HHQ�DIVFKHUPLQJ�RI�DIGHNODDJ�
,QYORHG YDQ�GH�GLNWH�YDQ�GH�DIYDOODDJ�HQ�GH�HYHQWXHOH�DIGHNODDJ)LJXXU���JHHIW�HHQ�LQGUXN�YDQ�KHW�HIIHFW�YDQ�GH�GLNWH�YDQ�HHQ�ODDJ�NHUDPLVFK�PDWHULDDO�RS�KHWGRVLVWHPSR�ERYHQ�GLH� ODDJ�YRRU�HHQ�JURWH� ORFDWLH� �����P���9RRU�GH�ERGHP�HQ�DIGHNODDJ� LVKLHUELM�DDQJHQRPHQ�GDW�GLH�JHOLMN�]LMQ�LQ�VDPHQVWHOOLQJ�����%T�NJ���YRRU�]RZHO�GH����8��DOV�GH
���7K�UHHNV HQ�����%T�NJ���YRRU���.��UHSUHVHQWDWLHI�YRRU�NOHL�HQ�NOLQNHUV���'RRU�YDULDWLH�LQ�GHQDWXXUOLMNH� DFWLYLWHLW� LQ� GH� ERGHP� �HQ� GH� DIGHNODDJ�� ]DO� GH� ELMGUDJH� YDQ� GLH� ODJHQ� DDQ� KHWGRVLVWHPSR� QRJ� LHWV� NXQQHQ�ZLM]LJHQ��PDDU� GDW� LV� YHUJHOHNHQ�PHW� KHW� GRVLVWHPSR� GRRU� GHUDGLRDFWLYLWHLW�LQ�GH�NHUDPLHNODDJ�VOHFKWV�EHSHUNW��2S�EDVLV�YDQ�KHW�HHUVWH�GHHO�YDQ�GH�JUDILHN



5,90�UDSSRUW����������� SDJ�����YDQ���

NDQ� JHFRQFOXGHHUG� ZRUGHQ� GDW� HHQ� ODDJ� GLNNHU� GDQ� RQJHYHHU� ��� FP� YULMZHO� JHHQ� KRJHUGRVLVWHPSR� WRW� JHYROJ� KHHIW� GDQ� HHQ� ODDJ� YDQ� ��� FP�� ,Q� IHLWH�ZRUGW� DOOHV� GDW� GLHSHU� LQ� GHERGHP� ]LW� DIJHVFKHUPG�� RRN� GH� ERGHP� �PHW� JHHO� DDQJHJHYHQ�� GLH� HURQGHU� ]LW�� 7HUYHUJHOLMNLQJ� LV� RRN� GH� ELMGUDJH� DDQ� KHW� GRVLVWHPSR� GRRU� GH� ERGHP� �JHHO�� HQ� GH� DIGHNODDJ�]ZDUW� JHJHYHQ�� (HQ� DIGHNODDJ� YDQ� �� FP� �ELMYRRUEHHOG� EHWRQWHJHOV� RI� JURQG�� VFKHUPWRQJHYHHU�GH�KHOIW�YDQ�GH�H[WHUQH�VWUDOLQJ�DI��(HQ�DIGHNODDJ�YDQ����FP�GLNWH��ELMYRRUEHHOG�LQGH� YRUP� YDQ� EHVWUDWLQJ� PHW� NOLQNHUV� RI� EHWRQSODWHQ�� VFKHUPW� ]HOIV� RQJHYHHU� ���� YDQ� GHJDPPDVWUDOLQJ�XLW�GH�NHUDPLVFKH�DIYDOODDJ�DI�

)LJXXU�� 2PJHYLQJVGRVLVHTXLYDOHQWWHPSR� RS� �� P� KRRJWH� YRRU� YHUVFKLOOHQGH� GLNWHV� YDQ� GHNHUDPLVFKH� DIYDOODDJ� �EODXZ��� YRRU� HHQ� RSSHUYODNNLJH� ODDJ� �OLQNV�� HQ� YRRU� GH� VLWXDWLHPHW�HHQ�DIGHNODDJ�YDQ����PLGGHQ��RI����FP�GLNWH��UHFKWV�������������������������������������������������'H�DFWLYLWHLW� LQ�GH�ERGHP�RQGHU�GH�DIYDOODDJ�HQ� LQ�GH�DIGHNODDJ� LV�JHOLMN�DDQ�GLH� LQ�GHQDWXXUOLMNH� ERGHP��'H� DFWLYLWHLW� LQ� GH� DIYDOODDJ� LV� FRQIRUP�PRQVWHU� �� HQ� GH� UHVXOWDWHQ]LMQ�YRRU�HHQ�JURWH�ORFDWLH��VWUDDO�����P��

8LW� )LJXXU� �� EOLMNW� GDW� YRRU� ORFDWLHV� GLH� YHHO� NOHLQHU� ]LMQ� GDQ� GH� HHUGHU� EHVFKUHYHQ� JURWHORFDWLH� KHW� GRVLVWHPSR� GRRU� H[WHUQH� EHVWUDOLQJ� VOHFKWV� LQ� JHULQJH� PDWH� ODJHU� LV�� 9RRUKRPRJHHQ�YHUGHHOGH�FRQFHQWUDWLHV�LQ�GH�ERGHP�LV�YDVWJHVWHOG�GDW�VOHFKWV�KHW�JHELHG�GDW�]LFKELQQHQ�HHQ�EHUHLN�YDQ�������P�YDQ�GH�EORRWJHVWHOGH�SHUVRRQ�EHYLQGW�HHQ�ELMGUDJH�OHYHUW�DDQGDW�GRVLVWHPSR��9RRU�SDGHQ�HQ�DQGHUH�VPDOOH�WHUUHLQHQ�RSJHKRRJG�PHW�KHW�NHUDPLVFKH�DIYDOLV�KHW�GRVLVWHPSR�ZDDUVFKLMQOLMN�DDQ]LHQOLMN�ODJHU��IDFWRU���j����,Q� )LJXXU� �� ]LMQ� GH� ELMGUDJHQ� GRRU� GH� ERGHP�� LQ� WHJHQVWHOOLQJ� WRW� GLH� YDQ� NHUDPLHNODDJ� HQDIGHNODDJ��LHWV�JURWHU�GDQ�LQ�)LJXXU���RPGDW�EXLWHQ�GH�µNOHLQH�ORFDWLH¶��VWUDDO���P��GH�ERGHPRRN�QRJ�PHHWHOW�LQ�KHW�GRVLVWHPSR��9RRU�JURWH�ORFDWLHV� LV�GLH� µWH�YHU�ZHJ¶��'LW� LV�RYHULJHQVHHQ NOHLQ�HIIHFW�
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5,90�UDSSRUW����������� SDJ�����YDQ���

'RVLV�RS�ORFDWLHV�]RQGHU�DIGHNODDJ2S HHQ�JURWH�ORFDWLH��VFHQDULR�,��EHGUDDJW�KHW�RPJHYLQJVGRVLVHTXLYDOHQWWHPSR��WRW�RQJHYHHU�����Q6Y�K����RSWLH�$��RIWHZHO���µ6Y�K����]LH�)LJXXU�����'LW�JHOGW�YRRU�KHW�µRXGH¶�NHUDPLVFKH
PDWHULDDO� ]RDOV� GDW� ELMYRRUEHHOG� ELM� GH� DXWRVORSHU� LV� DDQJHWURIIHQ��+HW� WHU� SODDWVH� JHPHWHQ
GRVLVWHPSR�YDQ����� ����µ6Y�K��� �]LH�SDUDJUDDI������ LV�KLHUPHH� LQ�RYHUHHQVWHPPLQJ��%LM� HHQ
YHUEOLMIVGXXU�YDQ������XXU�SHU� MDDU�RS�HHQ�GHUJHOLMNH� ORFDWLH� LV�GH� WH�YHUZDFKWHQ� HIIHFWLHYHGRVLV YRRU�HHQ�YROZDVVHQH�GDQ� FLUFD���P6Y��%LM� WRHSDVVLQJ�YDQ�PHHU� UHFHQW�PDWHULDDO� �KHWKXLGLJH�NHUDPLVFKH�DIYDO��]DO�GH�GRVLV��������ODJHU�NXQQHQ�XLWYDOOHQ�

)LJXXU�� 2PJHYLQJVGRVLVHTXLYDOHQWWHPSR�DOV� IXQFWLH� YDQ� GH� GLNWH� YDQ� GH� NHUDPLVFKH� DIYDOODDJ�YRRU�HHQ�RSSHUYODNNLJH�ODDJ��OLQNV��HQ�YRRU�GH�VLWXDWLH�PHW�HHQ�DIGHNODDJ�YDQ����PLGGHQ�RI ��� FP� GLNWH� �UHFKWV����������������������������������������������������������������������������������������������������'H�DFWLYLWHLW� LQ�GH�ERGHP�RQGHU�GH�DIYDOODDJ�HQ� LQ�GH�DIGHNODDJ� LV�JHOLMN�DDQ�GLH� LQ�GHQDWXXUOLMNH� ERGHP��'H� DFWLYLWHLW� LQ� GH� DIYDOODDJ� LV� FRQIRUP�PRQVWHU��� HQ� GH� UHVXOWDWHQ]LMQ�YRRU�HHQ�NOHLQH�ORFDWLH��VWUDDO���P��

2S� HHQ� NOHLQH� ORFDWLH� �VFHQDULR� ,,�� EHGUDDJW� KHW� RPJHYLQJVGRVLVHTXLYDOHQWWHPSR� WRWPD[LPDDO�RQJHYHHU�����Q6Y�K��� �RSWLH�$��YRRU�ELMYRRUEHHOG�HHQ�HUI��2S�VPDOOHUH�SDGHQ�]DOGLW QRJ��������ODJHU�XLW�NXQQHQ�YDOOHQ��'H�EORRWVWHOOLQJGXXU�RS�GHUJHOLMNH�ORFDWLHV�EHGUDDJWQDDU�VFKDWWLQJ�QLHW�PHHU�GDQ�����XXU��HQ�RS�SDGHQ�YHHO�NRUWHU���]RGDW�HHQ�HIIHFWLHYH�MDDUGRVLVLV WH� EHUHNHQHQ� YDQ� PD[LPDDO� ���� µ6Y�� PDDU� JH]LHQ� KHW� ZHUNHOLMN� WH� YHUZDFKWHQ� DDQWDO
YHUEOLMIVXUHQ�ZDDUVFKLMQOLMN�DDQ]LHQOLMN�PLQGHU��'H]H�GRVHV�GRRU�H[WHUQH�VWUDOLQJ�]XOOHQ�YRRUNLQGHUHQ�HQ�YROZDVVHQHQ�QLHW�YHHO�YHUVFKLOOHQ�
'RVLV RS�ORFDWLHV�PHW�DIGHNODDJ,QGLHQ� HHQ� DIGHNODDJ� DDQZH]LJ� LV� ERYHQ� GH� ODDJ� NHUDPLVFK� DIYDO�� GDQ� ]DO� HHQ� EHODQJULMNODJHUH� GRVLV� KHW� JHYROJ� ]LMQ�� ,Q� GH� EHUHNHQLQJ� YDQ� GH� H[WHUQH� VWUDOLQJVGRVLV� LV� YRRU� GH
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5,90�UDSSRUW����������� SDJ�����YDQ���

DIGHNNHQGH� ODDJ�DDQJHQRPHQ�GDW�GH]H�HTXLYDOHQW� LV�DDQ�JURQG��PDDU�EDNVWHHQ� �NOLQNHUV��RIEHWRQ��SODDW� RI� �WHJHOV�� ]DO� KLHU� JHHQ� JURWH� DIZLMNLQJ� WH� ]LHQ� JHYHQ�� 9RRU� JURWH� ORFDWLHV�VFHQDULR� ,�� RSWLH�%�� ]LMQ� GDQ� GRVLVUHGXFWLHV� YDQ� ������� �YRRU� UHVSHFWLHYHOLMN� �� HQ� ��� FPDIGHNNLQJ��KDDOEDDU�HQ�YRRU�NOHLQH�ORFDWLHV��VFHQDULR�,,��RSWLH�%��GRVLVUHGXFWLHV�YDQ��������'H HIIHFWLHYH� GRVLV� RS� MDDUEDVLV� ]DO� GDQ� ELM� GH� JHKDQWHHUGH� YHUEOLMIVGXUHQ� PD[LPDDO�������� µ6Y ������ FP� DIGHNODDJ�� EHGUDJHQ� YRRU� HHQ� JURWH� ORFDWLH� PHW� DIGHNODDJ� HQ
��������µ6Y�������FP�DIGHNODDJ��YRRU�HHQ�NOHLQH�ORFDWLH�PHW�DIGHNODDJ��%LM�JHEUXLNPDNLQJ
YDQ�KHW�KXLGLJH�PLQGHU�DFWLHYH�DIYDO��PRQVWHUV���HQ����]XOOHQ�GH]H�GRVHV�YRRU�]RZHO�JURWH�DOVNOHLQH�ORFDWLHV�QRJ�HHQV��������ODJHU�XLW�NXQQHQ�YDOOHQ�

������ %ORRWVWHOOLQJ�YLD�LQJHVWLH9RRU�GH�EORRWVWHOOLQJ�YLD�LQJHVWLH�]LMQ�HU�WZHH�PRJHOLMNKHGHQ��,QQDPH�NDQ�GLUHFW�SODDWVYLQGHQGRRU�KHW�ELQQHQNULMJHQ�YDQ� VWRI�� ,QGLUHFW� NDQ�GH� UDGLRDFWLYLWHLW� YLD�RSQDPH� LQ� JHZDVVHQ� HQYHUYROJHQV� FRQVXPSWLH� GDDUYDQ� YLD� KHW� YRHGVHO� RRN�ZRUGHQ� JHFRQVXPHHUG��$DQJH]LHQ� KHWNHUDPLVFKH�PDWHULDDO�QLHW�JHEUXLNW�ZRUGW�LQ�GH�ODQGERXZ��PDDU�YRRU�YHUKDUGLQJVGRHOHLQGHQ�EOLMIW� GH� HHUVWH� RSWLH� RYHU�� 'H� GRVLV� GRRU� LQJHVWLH� YDQ� ERGHPVWRI� EHGUDDJW� GDQ� �]LHELMYRRUEHHOG�>�@��
'RVLV�SHU�MDDU� �3�[�>&E����7K��[�'&LQJ����7KVHF� ��&E����8��[�'&LQJ����8VHF�@�[�7
PHW�3 FRQVXPSWLH�VWRI��YRRU�YROZDVVHQHQ�HQ�NLQGHUHQ�UHVSHFWLHYHOLMN����HQ����J�D���>�@�&E GH�DFWLYLWHLWVFRQFHQWUDWLH�YDQ�GH����7K�HQ����8 QXFOLGHQ�LQ�GH�ERGHP��%T�J���'&LQJ GH� OHHIWLMGVDIKDQNHOLMNH� GRVLVFRsIILFLsQW� YRRU� LQJHVWLH� YDQ� KHW� UDGLRDFWLHYH� VWRI�6Y�%T��� >�@7 GH�EORRWVWHOOLQJGXXU��IUDFWLH�YDQ�HHQ�MDDU�
=HNHU�YRRU�KHW�VSHOHQ�YDQ�NOHLQH�NLQGHUHQ�]DO�HHQ�NOHLQH�ORFDWLH��VFHQDULR� ,,��RSWLH�$��PHHUYRRU GH� KDQG� OLJJHQ�� *HGDFKW� NDQ� ZRUGHQ� DDQ� HHQ� HUI�� RI� ELMYRRUEHHOG� HHQ� SDG� QDELM� GHZRQLQJ��+HW�OLJW�QLHW�YRRU�GH�KDQG��RRN�DO�JH]LHQ�GH�HHUGHU�JHQRHPGH�JURIVWRIIHOLMNKHLG�YDQKHW PDWHULDDO��GDW�NLQGHUHQ�PHHU�GDQ�HQNHOH�KRQGHUGHQ�XUHQ�SHU�MDDU�RS�HHQ�VRRUWJHOLMN�WHUUHLQ]XOOHQ�VSHOHQ�PHW�NDQV�RS�LQQDPH�YDQ�VWRI�YLD�ELMYRRUEHHOG�GH�KDQGHQ��$OV�KLHU�FRQVHUYDWLHIZRUGW XLWJHJDDQ�YDQ�����XXU�SHU�MDDU��FLUFD�����YDQ�GH�WLMG���GDQ�LV�YRRU�NOHLQH�NLQGHUHQ��WRW� MDDU��GH�WH�YHUZDFKWHQ�HIIHFWLHYH�GRVLV��������µ6Y D��� 9RRU�YROZDVVHQHQ�LV�YRRU�HHQ�]HOIGH
YHUEOLMIVGXXU� GH� EHUHNHQGH� HIIHFWLHYH� GRVLV� ���� µ6Y� D��� +LHUELM� PRHW� QRJ� ZRUGHQ
DDQJHWHNHQG� GDW� KHW� GH� YUDDJ� LV� RI� RSQDPH� YDQ� GH� UDGLRDFWLYLWHLW� YLD� KHW� VWRI� ]R� HIIHFWLHIYHUORRSW DOV� ZRUGW� DDQJHQRPHQ�� *H]LHQ� GH� GHHOV� JHVLQWHUGH� YRUP� YDQ� KHW� NHUDPLVFKHPDWHULDDO� NDQ� GLW� PRJHOLMN� DOV� HHQ� LQHUWH� VXEVWDQWLH� GH� LQJHZDQGHQ� SDVVHUHQ�� +LHURYHU� LVHFKWHU�YRRUDOVQRJ�JHHQ�LQIRUPDWLH�EHVFKLNEDDU�

������ %ORRWVWHOOLQJ�YLD�LQKDODWLH9RRU�GH�EORRWVWHOOLQJ�YLD�LQKDODWLH�]LMQ�HU�WZHH�PRJHOLMNKHGHQ��QDPHOLMN�LQKDODWLH�YDQ�ERGHP�VWRI� �QD�RSGZDUUHOHQ�RIZHO� UHVXVSHQVLH��DOV�HU� JHHQ� DIGHNODDJ�DDQZH]LJ� LV�HQ� LQKDODWLH�YDQUDGRQ DINRPVWLJ�XLW�GH�ERGHP�
,QKDODWLH�YDQ�VWRI'H HHUVWH� URXWH� OHYHUW� ELM� HHQ� VWRIFRQFHQWUDWLH� LQ� GH� OXFKW� YDQ� ��� [� ����� NJ� P��

����SHUFHQWLHOZDDUGH�YRRU�ODQGHOLMNH�JHELHGHQ�LQ�1HGHUODQG�>�@��YROJHQV�GH�PHWKRGH�XLW�>�@HHQ DFWLYLWHLWVFRQFHQWUDWLH�LQ�GH�OXFKW�RS�YDQ�FLUFD���������µ%T P���HQ���±����µ%T�P���YRRU



5,90�UDSSRUW����������� SDJ�����YDQ���

UHVSHFWLHYHOLMN� ���8VHF� HQ� ���7KVHF� YRRU�GH�JHYRQGHQ�FRQFHQWUDWLHV� LQ�GH�PRQVWHUV�NHUDPLHN�*H]LHQ� GH� YULM� JURIVWRIIHOLMNH� YRUP� ZDDULQ� KHW� DIYDO� ]LFK� EHYLQGW� HQ� KHW� IHLW� GDW� GHVWRIFRQFHQWUDWLH�GHHOV�RRN�EHSDDOG�ZRUGW�GRRU�VWRI�YDQ�EXLWHQ�KHW�WHUUHLQ��OLMNW�GLW�YRRUDOVQRJHHQ�FRQVHUYDWLHYH�DDQQDPH��'H�HIIHFWLHYH�GRVLV� �LQ�6Y�D��� GRRU� LQKDODWLH�YDQ�VWRI�EHGUDDJWGDQ �]LH�ELMYRRUEHHOG�>�@��
'RVLV�SHU�MDDU� �,�[�>&O����7K��[�'&LQK����7KVHF� ��&O����8��[�'&LQK����8VHF�@�[�7
PHW�, LQKDODWLHWHPSR������P� K���&O GH�DFWLYLWHLWVFRQFHQWUDWLH�YDQ�GH����7K�HQ����8 QXFOLGHQ�LQ�GH�OXFKW��%T�P���'&LQK GH�GRVLVFRsIILFLsQW�YRRU�LQKDODWLH�YDQ�KHW�UDGLRDFWLHYH�VWRI��6Y�%T��� >�@7 GH�EORRWVWHOOLQJGXXU��K�D���
9RRU HHQ� YHUEOLMIVGXXU� YDQ� ����� XXU� SHU� MDDU� �VFHQDULR� ,�� RSWLH� $�� GXV� ]RQGHU� DIGHNODDJ�OHYHUW�GLW�HHQ�GRVLV�RS�YDQ�PD[LPDDO�RQJHYHHU������µ6Y D����DEVRUSWLHNODVVH�)���DIKDQNHOLMN
YDQ GH� DFWLYLWHLWVFRQFHQWUDWLH� YDQ� KHW� DIYDO� �PRQVWHUV� ������ 9RRU� GH� NOHLQHUH� ORFDWLHV�VFHQDULR�,,��RSWLH�$��]DO�GLW�QRJ�DDQ]LHQOLMN�PLQGHU�]LMQ��RPGDW�GH�VWRIFRQFHQWUDWLH�YRRU�HHQJURWHU�GHHO�EHSDDOG�]DO�ZRUGHQ�GRRU�ERGHPVWRI�YDQ�EXLWHQ�KHW�WHUUHLQ�HQ�PHQ�PHW�HHQ�NRUWHUHYHUEOLMIVGXXU�WH�PDNHQ�KHHIW��9RRU�NOHLQH�NLQGHUHQ�]DO�GLW�QRJ�ZHHU�LHWV�ODJHU�OLJJHQ�GDQ�YRRUYROZDVVHQHQ�YDQZHJH�KHW�JHULQJHUH�LQKDODWLHWHPSR�ELM�NLQGHUHQ�
,QKDODWLH�YDQ�UDGRQ'H WZHHGH� EORRWVWHOOLQJVPRJHOLMNKHLG� LV� GH� LQKDODWLH� YDQ� UDGRQ� ����5Q�� HQ� GH� NRUW�OHYHQGHYHUYDOSURGXFWHQ� GDDUYDQ�� 2PGDW� GH� DFWLYLWHLWVFRQFHQWUDWLHV� LQ� KHW� NHUDPLVFKH� DIYDOEHGXLGHQG�KRJHU�]LMQ��RQJHYHHU�IDFWRU�������YRRU����8��GDQ�GLH�LQ�HHQ�QDWXXUOLMNH�ERGHP��WHUYHUJHOLMNLQJ�LQ�NOHL�ELMYRRUEHHOG�������%T�J���DDQ����8��]LH�RRN�7DEHO�����]DO�GH�SURGXFWLH�YDQUDGRQ �XLW�GH����8 UHHNV�DINRPVWLJ��RRN�DDQ]LHQOLMN�KRJHU�]LMQ��9RRU�KHW�EHVFKLNEDDU�NRPHQYDQ UDGRQ�LQ�GH�OXFKW�PRHW�KHW�HFKWHU�HHUVW�YULM�NXQQHQ�NRPHQ�XLW�KHW�PRHGHUPDWHULDDO��'LWZRUGW ZHO� HPDQDWLH� JHQRHPG��8LW� GH�PHWLQJ� DDQ� GH� µLQJURHL¶� YDQ� UDGRQYHUYDOSURGXFWHQ� LVHFKWHU JHHQ� VLJQLILFDQWH� UDGRQHPDQDWLH� YDVWJHVWHOG�� 'LW� LV� LQ� RYHUHHQVWHPPLQJ�PHW� HHUGHURQGHU]RHN� DDQ� ]LUNRRQ]DQG� >�@�� 8LW� GLW� ODDWVWJHQRHPGH� RQGHU]RHN� EOHHN� HHQ� HPDQDWLH� GLHRYHUHHQNRPW� PHW� �����VWH� YDQ� GLH� JHPLGGHOG� ZRUGW� DDQJHQRPHQ� LQ� 1HGHUODQG� YRRU� GHERGHP��'LW� JHOGW� YRRU�PHHU� GHOIVWRIIHQ��PDDU� RRN� ELMYRRUEHHOG� YRRU� YOLHJDV�ZDDU� GRRU� GHJHVLQWHUGH�VWUXFWXXU�UDGRQ�PRHLOLMNHU�XLW�KHW�PDWHULDDO�YULMNRPW��$OV�GH�ERGHP�JHKHHO�]RX�]LMQYHUYDQJHQ�GRRU�NHUDPLVFK�DIYDO��GDQ�]RX�GXV�GH�H[KDODWLH�YDQ�UDGRQ�XLW�GLH� ODDJ�PD[LPDDOFLUFD WZHHPDDO�GH�JHPLGGHOGH�H[KDODWLH�XLW�HHQ�JHZRQH�ERGHP�EHGUDJHQ��*H]LHQ�GH�EHSHUNWHDIPHWLQJHQ� YDQ� HHQ� GHUJHOLMNH� NHUDPLVFKH� DIYDOODDJ� HQ� JH]LHQ� KHW� IHLW� GDW� GH� ORFDOHUDGRQFRQFHQWUDWLH�LQ�GH�OXFKW�ZRUGW�EHSDDOG�GRRU�GH�H[KDODWLH�LQ�HHQ�YHHO�JURWHU�JHELHG��PHWHHQ GLDPHWHU� WRW� KRQGHUGHQ� NLORPHWHUV�� HQ� RPGDW� GH� UDGRQFRQFHQWUDWLH� LQ� GH� EXLWHQOXFKWUHODWLHI� ODDJ� LV� �YHUJHOHNHQ� PHW� GLH� ELQQHQVKXLV��� PDJ� ZRUGHQ� YHUZDFKW� GDW� HU� JHHQVLJQLILFDQWH� YHUKRJLQJ� YDQ� GH� UDGRQFRQFHQWUDWLH� RSWUHHGW� ERYHQ� HHQ� WHUUHLQ� GDW� LV� YRRU]LHQYDQ HHQ� ODDJ� YDQ� KHW� JHQRHPGH� NHUDPLVFKH� DIYDO�� (HQ� µPHHWEDUH¶� H[WUD� GRVLV� �ERYHQ� GHQDWXXUOLMNH��GRRU�UDGRQLQKDODWLH�LV�GDQ�RRN�QLHW�WH�YHUZDFKWHQ�

������ 2YHULJH�EORRWVWHOOLQJHQ/RV� YDQ� GH� KLHUYRRU� JHQRHPGH� EORRWVWHOOLQJHQ� GLH� DIKDQNHOLMN� YDQ� GH� VLWXDWLH� NXQQHQRSWUHGHQ�ELM�GH�WRHSDVVLQJ�YDQ�KHW�NHUDPLVFKH�PDWHULDDO�LQ�GH�ERGHP�DOV�µIXQGDPHQW¶��NDQ�HURRN�VSUDNH�]LMQ�YDQ�PHHU�VSHFLILHNH�EORRWVWHOOLQJHQ��+HW�JDDW�GDQ�YRRUDO�RP�GH�EORRWVWHOOLQJYDQ�SHUVRQHHO�GDW�ELM�GH�YROJHQGH�ZHUN]DDPKHGHQ�EHWURNNHQ�LV�
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• RYHUVODJ�YDQ�KHW�]LUNRRQ]DQG��VWRI��H[WHUQH�VWUDOLQJ�
• RSVODJ YDQ�KHW�]LUNRRQ]DQG��H[WHUQH�VWUDOLQJ�
• SURGXFWLH�YDQ�GH�NHUDPLVFKH�PDOOHQ�YRRU�KHW�LM]HUJLHWSURFHV��VWRI�
• KHW EUHNHQ�NDSRWPDNHQ�YDQ�GH�NHUDPLVFKH�PDOOHQ��VWRI�
• KHW YHUZHUNHQ��SXLQ�EUHNHQ��YDQ�KHW�NHUDPLVFKH�DIYDO��VWRI�
• KHW YHUZHUNHQ�LQ�ERXZPDWHULDOHQ�RI�VWRUWHQ�LQ�GLMNOLFKDPHQ�RI�WRHSDVVLQJ�ELM�GHZHJHQERXZ��VWRI��H[WHUQH�VWUDOLQJ�
• DOV KHW�XLWHLQGHOLMN�LQ�ERXZPDWHULDOHQ�DOV� WRHVODJPDWHULDDO�ZRUGW� WRHJHSDVW�NXQQHQ�GH]HZHHU HHQ� KRJHU� GRVLVWHPSR� YRRU� GH� EHZRQHU� YDQ� HHQ� PHW� HHQ� GHUJHOLMN� PDWHULDDORSJHWURNNHQ�ZRQLQJ�RI�DQGHU�JHERXZ�RSOHYHUHQ��H[WHUQH�VWUDOLQJ�
'H EHODQJULMNVWH�GRVLVELMGUDJH�]DO�LQ�YHHO�JHYDOOHQ�ZRUGHQ�YHURRU]DDNW�GRRU�GH�LQKDODWLH�YDQVWRI�� =HNHU� ELM� ZHUN]DDPKHGHQ� DOV� GHVWUXFWLH�� EUHNHQ�� VWRUWHQ� HQ� RYHUVODDQ� NXQQHQ� KRJHVWRIFRQFHQWUDWLHV� RSWUHGHQ� �]LH� SDUDJUDDI� ������ YRRU� JHYROJHQ� ELM� JHULQJH� �EXLWHQ��FRQFHQWUDWLHV��� 'HHOV� ]DO� HHQ� YHUKRRJGH� EORRWVWHOOLQJ� KLHU� GRRU� PLOLHXZHWJHYLQJ� �R�D�HPLVVLHULFKWOLMQHQ�� NXQQHQ� ZRUGHQ� YRRUNRPHQ�� PDDU� RRN� DUEHLGVRPVWDQGLJKHGHQ� VSHOHQGDDUELM�HHQ�URO�

������ 6DPHQYDWWLQJ�UHVXOWDWHQ�HQ�GRVLVSHUVSHFWLHI
6DPHQYDWWLQJ�YDQ�UHVXOWDWHQ,Q� 7DEHO� �� ]LMQ� DOOH� UHVXOWDWHQ� QRJ� HHQV� VDPHQJHYDW�� +LHUELM� LV� HHQ� RQGHUVFKHLG� WH� PDNHQWXVVHQ�GH�$��HQ�%�RSWLHV��,QGLHQ�KHW�NHUDPLVFKH�DIYDO�LV�DIJHGHNW�PHW�HHQ�ODDJ�JURQG�RI�PHWHHQ EHVWUDWLQJ� �RSWLH�%��GDQ�KHHIW� GDW� QLHW� DOOHHQ� HHQ� UHGXFHUHQG� HIIHFW� YRRU� GH� GRVLV� GRRUH[WHUQH�VWUDOLQJ��PDDU�]LMQ�EORRWVWHOOLQJHQ�YLD�LQJHVWLH�HQ�LQKDODWLH�QLHW�PHHU�YDQ�EHODQJ�
=RDOV� LV� JHEOHNHQ� XLW�PHWLQJHQ� ELM� GH� DXWRVORSHULM�� LV� KHW�PRJHOLMN� GDW� HIIHFWLHYH� GRVHV� WRW� P6Y�D���ZRUGHQ�RQWYDQJHQ�GRRU��KHW�PHHVW�ZDDUVFKLMQOLMN��ZHUNQHPHUV�GLH�LQ�GH�RSHQ�OXFKWZHUN]DDP�]LMQ�RS� µJURWH¶� ORFDWLHV� �YHUKDUGH� RSVODJWHUUHLQHQ���'LW� JHOGW� YRRU� QLHW� DIJHGHNWHNHUDPLVFKH�DIYDOODJHQ�YDQ�KHW�µRXGH¶�NHUDPLVFKH�PDWHULDDO��VFHQDULR�,��RSWLH�$������P�ODDJ�PRQVWHU�����,Q�YHHO�JHYDOOHQ�]DO�GLW�PDWHULDDO�LQPLGGHOV�]LMQ�DIJHGHNW�PHW�JURQG�RI�PRJHOLMN]HOIV� EHVWUDWLQJ�� ,Q� GHUJHOLMNH� JHYDOOHQ� ]DO� GH� HIIHFWLHYH� GRVLV� SHU� MDDU� YHHODO� PLQGHU� GDQ��� P6Y� EHGUDJHQ� �]LH� ELM� EHLGH� VFHQDULR¶V� RSWLH� %��� 2S� µNOHLQH¶� ORFDWLHV� �]RDOV� HUYHQ� HQSDGHQ���]DO�GH�RQWYDQJHQ�GRVLV�GRRU�H[WHUQH�VWUDOLQJ�QDDU�YHUZDFKWLQJ�LHWV�ODJHU�]LMQ�GDQ�YRRUJURWH ORFDWLHV�� PDDU� GDDU� NDQ� RRN� HHQ� QLHW�YHUZDDUORRVEDUH� GRVLV� GRRU� LQJHVWLH� YDQ� VWRIRSWUHGHQ�ELM�YRRUDO�NOHLQH�NLQGHUHQ��]LH�VFHQDULR�,,��RSWLH�$�ELM�LQJHVWLH�GRRU�NLQG��SDUDJUDDI��������,QKDODWLH�YDQ�VWRI�NDQ�RSWUHGHQ�ELM�QLHW�DIJHGHNWH�ODJHQ��PDDU�OHYHUW�QDDU�YHUZDFKWLQJJHHQ� JURWH� ELMGUDJH� DDQ� GH� GRVLV� RS� ]RZHO� JURWH� �VFHQDULR� ,�� RSWLH� $�� DOV� NOHLQH� ORFDWLHV�VFHQDULR�,,��RSWLH�$��
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7DEHO�� 6DPHQYDWWLQJ�YDQ�YHUZDFKWH� HIIHFWLHYH�GRVHV� �µ6Y�D��� ELM� EORRWVWHOOLQJ�DDQ�VWUDOLQJ�HQ
DFWLYLWHLW�YDQ�HHQ�NHUDPLVFKH�DIYDOODDJ�LQ�GH�ERGHP�5HVXOWDWHQ�]LMQ�JHJHYHQ�YRRU�YHUVFKLOOHQGH�GLNWHV�YDQ�GH� DIYDOODDJ�� ]RZHO�RQDIJHGHNWHDOV�DIJHGHNW�HQ�YRRU�PDWHULDDO�FRQIRUP�GH�GULH�JHQRPHQ�PRQVWHUV�

µQLHXZ¶�DIYDO�PRQVWHU ��JURI� µQLHXZ¶�DIYDO�PRQVWHU���ILMQ� µRXG¶ DIYDO�PRQVWHU���
6FHQDULR�,��RSWLH�$([WHUQ ����P�GLNNH�ODDJ ��� ��� ������� P ��� ��� ������� P ��� ��� ���,QKDODWLH YROZDVVHQH�NLQG � �� ��
6FHQDULR�,,��RSWLH�$([WHUQ ����P�GLNNH�ODDJ ��� ��� ������ P ��� ��� ������� P ��� ��� ���,QKDODWLH YROZDVVHQH�NLQG ��� ���� ����,QJHVWLH YROZDVVHQH � � �NLQG �� �� ���
6FHQDULR�,��RSWLH�%([WHUQ��FP�GHN ����P�GLNNH�ODDJ ��� ��� ������ P ��� ��� ������� P �� ��� ���([WHUQ���FP�GHN ����P�GLNNH�ODDJ ��� ��� ������ P ��� ��� ������� P �� �� ���
6FHQDULR�,,��RSWLH�%([WHUQ��FP�GHN ����P�GLNNH�ODDJ ��� ��� ������ P ��� ��� ������� P �� ��� ���([WHUQ���FP�GHN ����P�GLNNH�ODDJ ��� ��� ������ P �� ��� ������� P �� �� ���

9HUJHOLMNLQJ�PHW�DQGHUH�EORRWVWHOOLQJHQ1DDVW HHQ�HYHQWXHOH�EORRWVWHOOLQJ�DDQ�KHW�NHUDPLVFKH�DIYDO�ZRUGW�HHQ�LQZRQHU�YDQ�1HGHUODQGMDDUOLMNV�EORRWJHVWHOG�DDQ�HHQ�VFDOD�YDQ�EURQQHQ�YDQ�LRQLVHUHQGH�VWUDOLQJ��9RRUEHHOGHQ�]LMQ�GHNRVPLVFKH�VWUDOLQJ��WHUUHVWULVFKH�VWUDOLQJ��VWUDOLQJ�XLW�GH�QDWXXUOLMNH�ERGHP��]LH�RRN�)LJXXU����VWUDOLQJ�YDQXLW�GH�ERXZPDWHULDOHQ�GLH�RQV�RPJHYHQ��EDNVWHHQ��EHWRQ���'H�EHODQJULMNVWH�GRVLV�ELMGUDJHQ�ZRUGHQ�JHYRUPG�GRRU�GH�LQKDODWLH�YDQ�UDGRQ�YHUYDOSURGXFWHQ��LQ�KHW�ELQQHQPLOLHXHQ GH� EORRWVWHOOLQJ� DDQ�PHGLVFKH� RQGHU]RHNHQ� �ELMYRRUEHHOG� U|QWJHQRSQDPHQ� HQ� QXFOHDLUHJHQHHVNXQGH���,Q�7DEHO���LV�HHQ�OLMVW�YDQ�EORRWVWHOOLQJHQ�HQ�GRVHV�JHJHYHQ��'LW�]LMQ�QDWXXUOLMNVOHFKWV�JHPLGGHOGHQ��=R�LV�YRRU�GH�EORRWVWHOOLQJ�DDQ�UDGRQ�LQ�1HGHUODQG�ELM�GH�PHHVW�UHFHQWH
VXUYH\�HHQ�EHUHLN�YDVWJHVWHOG�GDW�RYHUHHQNRPW�PHW�HHQ�GRVLV�YDQ�����������µ6Y D���>�@�
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7DEHO�� 'H� JHPLGGHOGH� HIIHFWLHYH� GRVLV� GRRU� HHQ� VFDOD� DDQ� EORRWVWHOOLQJHQ� �DIJHURQG�� DDQLRQLVHUHQGH�VWUDOLQJ�YRRU�HHQ�LQZRQHU�YDQ�1HGHUODQG�LQ�KHW�MDDU������>�����@�
*HPLGGHOGH�HIIHFWLHYH�GRVLV�µ6Y D���

5DGRQ��KRRIG]DNHOLMN�LQ�KXLV� ���0HGLVFKH�VWUDOLQJVEHODVWLQJ ���1DWXXUOLMNH�DFWLYLWHLW�LQ�KHW�OLFKDDP ���%RXZPDWHULDOHQ�LQ�GH�ZRQLQJ ���.RVPLVFKH�VWUDOLQJ ���7HUUHVWULVFKH�VWUDOLQJ��ERGHP� ��9OLHJHQ ��*HYROJHQ�YDQ�7VMHUQRE\O�HQ�NHUQZDSHQSURHYHQ ��*HEUXLNVDUWLNHOHQ��EY��*ORHLNRXVMHV��WY¶V��SF¶V��URRNPHOGHUV� ���7RWDDO�LQ������ &LUFD�����

&RQFOXGHUHQG�NDQ�JHVWHOG�ZRUGHQ�GDW�RQGHU�HQLJV]LQV�FRQVHUYDWLHYH�DDQQDPHQ�GH�PRJHOLMNHEORRWVWHOOLQJ� DDQ� KHW� NHUDPLVFKH� DIYDO� DDQ]LHQOLMN� NDQ� ]LMQ�� PDDU� GDW� HU� DQGHU]LMGV� RRNPHQVHQ� LQ� 1HGHUODQG� ]LMQ� GLH� HHQ� YHUJHOLMNEDUH� GRVLV� RQWYDQJHQ� GRRU� HHQ� KRJHUHUDGRQFRQFHQWUDWLH�LQ�KXQ�ZRQLQJ��WHUZLMO�GDW�KXLV�RS�HHQ�QDWXXUOLMNH�ERGHP�LV�JHERXZG�
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��� &RQFOXVLHV�HQ�DDQEHYHOLQJHQ
+HW�NHUDPLVFKH�DIYDO�GDW�YULMNRPW�ELM�GH�SURGXFWLH�YDQ�PDOOHQ�ELM�HHQ�LM]HUJLHWHULM�LQ�$OPHORLV� YHOH� MDUHQ� JHEUXLNW� DOV� YHUKDUGLQJV�� HQ�RI� RSKRJLQJVPDWHULDDO� YRRU� ZHJHQ�� HUYHQ� HQ�LQGXVWULH�WHUUHLQHQ��0RJHOLMN�LV�KHW�PDWHULDDO�RRN�JHEUXLNW�GRRU�SDUWLFXOLHUHQ�,Q�KHW�NHUDPLVFKH�PDWHULDDO� LV�]LUNRRQ]DQG�YHUZHUNW��'LW�PDWHULDDO�EHYDW�YDQ�QDWXUH�KRJHUHFRQFHQWUDWLHV�YDQ�UDGLRQXFOLGHQ�XLW�GH����8��HQ����7K�UHHNVHQ�GDQ�ELMYRRUEHHOG�LQ�1HGHUODQG�VH ERGHPV�RI�ERXZPDWHULDOHQ�ZRUGHQ�DDQJHWURIIHQ��+HW�JHEUXLN�YDQ�KHW�DIYDO�LQ�HHQ�ERGHP�ODDJ�NDQ�GDQ�RRN�UHVXOWHUHQ�LQ�HHQ�JURWHUH�EORRWVWHOOLQJ�YDQ�GH�JHEUXLNHU�YDQ�GLH�ERGHPV�DDQH[WHUQH�VWUDOLQJ�HQ�PRJHOLMN�LQZHQGLJH�EHVPHWWLQJ�YLD�LQKDODWLH�RI�LQJHVWLH�YDQ�VWRI�
2S EDVLV�YDQ�HQNHOH�PHWLQJHQ�DDQ�GH�H[WHUQH�VWUDOLQJ�RS�HHQ�WHUUHLQ�GDW�LV�YRRU]LHQ�YDQ�HHQGHUJHOLMNH� ERGHPODDJ� LV� YDVWJHVWHOG� GDW� GRVLVWHPSL� WRW� WLHQPDDO� GH� QDWXXUOLMNH� DFKWHUJURQG�NRVPLVFKH VWUDOLQJ�SOXV�QDWXXUOLMNH�DFWLYLWHLW�LQ�GH�ERGHP��PRJHOLMN�]LMQ��8LW�JDPPDVSHFWUR�PHWULVFKH�EHSDOLQJ�YDQ� GH� UDGLRDFWLYLWHLW� YDQ� HQNHOH�PRQVWHUV� YDQ� KHW� NHUDPLVFKH� DIYDO�� LVYDVWJHVWHOG� GDW� KHW� PRQVWHU� YDQ� KHW� µRXGH¶� DIYDO�� GDW� LHWV� DIZLMNW� YDQ� GH� KHGHQGDDJVHSURGXFWLH� HQ� KHW� µILMQH¶� PRQVWHU� YDQ� KHW� QLHXZH� PDWHULDDO�� ]LFK� ERYHQ� GH� ]RJHQDDPGHPHOGLQJVSOLFKWLJH�JUHQV�YDQ���%T�J���EHYLQGHQ��+HW�JURYH�PRQVWHU�YDQ�KHW�QLHXZH�PDWHULDDO�DIYDO�]RDOV�KHW�QX�ZRUGW�JHSURGXFHHUG��]LW�GDDU�QHW� LHWV�RQGHU��8LW�GLW�RQGHU]RHN� LV� WHYHQVQDDU� YRUHQ� JHNRPHQ� GDW� UDGRQ� HQ� GDDUXLW� RQWVWDQH� YHUYDOSURGXFWHQ� YULMZHO� QLHW� XLW� KHWNHUDPLVFKH�DIYDO�YULMNRPHQ��HPDQHUHQ���(HQ�EHODQJULMNH�YHUKRJLQJ�YDQ�GH�UDGRQFRQFHQWUDWLHLQ GH�OXFKW�LV�GDQ�RRN�QLHW�WH�YHUZDFKWHQ�
9HUYROJHQV�]LMQ�HQNHOH�VFHQDULR¶V�YDQ�EORRWVWHOOLQJ�GRRUJHUHNHQG��9RRU�ZDW�EHWUHIW�GH�GRVLVGRRU H[WHUQH� EHVWUDOLQJ� NDQ� GDQ� JHGDFKW� ZRUGHQ� DDQ� HHQ� ZHUNQHPHU� GLH� JHGXUHQGH� ]LMQJHKHOH� DUEHLGVWLMG� ������ XXU� SHU� MDDU�� EXLWHQ� �RQDIJHVFKHUPG�� ZHUN]DDP� LV� RS� HHQ� JURRWWHUUHLQ� �RSVODJ�RI�DQGHUV]LQV� LQGXVWULHWHUUHLQ��GDW� LV�RSJHKRRJG�PHW�HHQ�QLHW�DIJHGHNWH� ODDJYDQ����FP�NHUDPLVFK�DIYDO��'H]H�ZHUNQHPHU� ]RX�GDDUPHH�HHQ� HIIHFWLHYH� MDDUGRVLV�NXQQHQRQWYDQJHQ� YDQ� PD[LPDDO� RQJHYHHU� �� P6Y�� ,QKDODWLH� YDQ� VWRI� ]RX� GDDUDDQ� QRJ� HHQ� H[WUD�JHULQJH��GRVLV�YDQ�FLUFD�������P6Y�NXQQHQ�ELMGUDJHQ�
9RRU NOHLQHUH� WHUUHLQHQ� ]RDOV� HUYHQ�� LV� KHW� YRRUVWHOEDDU� GDW� NLQGHUHQ� HU� VSHOHQ�� 9RRUDONLQGHUHQ�NXQQHQ�VRPV�HHQ�EHODQJULMNH�EORRWVWHOOLQJ�RSORSHQ�GRRU�KXQ�JHGUDJ��'DDUELM�PRHWQDDVW� LQKDODWLH� JHGDFKW� ZRUGHQ� DDQ� KHW� DIOLNNHQ� YDQ� YXLOH� KDQGHQ� ZDDUDDQ� ]LFK� PRJHOLMNDIYDOVWRI�EHYLQGW��1RJ�DIJH]LHQ�YDQ�KHW�IHLW�GDW�VSHOHQ�RS�NHUDPLVFK�DIYDO�GRRU�GH�VWUXFWXXUYDQ�KHW�PDWHULDDO�QLHW�HFKW�NLQGYULHQGHOLMN�LV��YLQGW�RSQDPH�YDQ�UDGLRDFWLYLWHLW�XLW�KHW�VWRI�LQKHW� PDDJGDUP� NDQDDO� PRJHOLMN� VOHFKWV� LQ� EHSHUNWH� PDWH� SODDWV�� 'H� EHUHNHQGH� HIIHFWLHYHMDDUGRVLV� YDQ� ����� P6Y� LV� GDQ� ZDDUVFKLMQOLMN� RRN� DDQ� GH� FRQVHUYDWLHYH� NDQW�� 9RRUYROZDVVHQHQ�VSHHOW�GH]H�EORRWVWHOOLQJURXWH�JHHQ�EHODQJULMNH�URO�
,QGLHQ�HHQ�WHUUHLQ��ZDDU�]LFK�HHQ�ODDJ�NHUDPLVFK�DIYDO�EHYLQGW��ZRUGW�DIJHGHNW�PHW�JURQG�RI�KHWJHHQ� VWDELHOHU� LV�� PHW� EHVWUDWLQJ� �NOLQNHUV�� EHWRQSODWHQ� RI� DVIDOW��� GDQ� ]DO� HU� DOOHHQ� QRJVSUDNH ]LMQ� YDQ� HHQ� EHODQJULMNH� GRVLVELMGUDJH� GRRU� H[WHUQH� VWUDOLQJ��'H]H� ELMGUDJH� ]DO� QRJHQNHOH� WLHQGHQ� WRW� PD[LPDDO� ���� P6Y� SHU� MDDU� EHGUDJHQ�� %LM� ]HHU� NOHLQH� WHUUHLQHQ�ELMYRRUEHHOG�SDGHQ�� ]DO� GH]H�ELMGUDJH�QRJ�NOHLQHU� ]LMQ��$IGHNNHQ� LV� KLHUPHH� HHQ� HIIHFWLHYHPDDWUHJHO�RP�]RZHO�GH�LQZHQGLJH�EHVPHWWLQJ�DOV�KHW�GRVLVWHPSR�GRRU�H[WHUQH�VWUDOLQJ�WHUXJWH GULQJHQ�
6DPHQYDWWHQG� NDQ� ZRUGHQ� JHFRQFOXGHHUG� GDW� GH� GRVLV� GRRU� GLYHUVH� EORRWVWHOOLQJVSDGHQDDQ]LHQOLMN�NDQ�]LMQ��'H�PRJHOLMN�RQWYDQJHQ�PD[LPDOH� MDDUGRVLV� OLJW� LQ�GH�RUGH�YDQ�JURRWWH
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YDQ�GLH�ZHONH�PHQ�JHPLGGHOG�RQWYDQJW�GRRU�GH�LQKDODWLH�YDQ�UDGRQ�HQ�YHUYDOSURGXFWHQ�LQ�KHWELQQHQPLOLHX�� 'DDUELM� PRHW� ZRUGHQ� DDQJHWHNHQG� GDW� KLHUYRRU� YDQ� HQLJV]LQV� FRQVHUYDWLHYHDDQQDPHQ�LV�XLWJHJDDQ��=R�LV�KHW�YHUEOLMI�YDQ�HHQ�VSHOHQG�NLQG�RS�HHQ�HUI�GDW�YHUKDUG�LV�PHWKHW�NHUDPLVFKH�DIYDO�RS�����XXU�SHU�MDDU�JHVWHOG��'DW�LV�ZHOOLFKW�DDQ�GH�KRJH�NDQW��PDDU�NDQRS� EDVLV� YDQ� HHQ� YRRU� GH� ZHUNHOLMNH� VLWXDWLH� �SDG�� HUI�� UHsOHU� DDQWDO� XUHQ� HHQYRXGLJ� EHWHUZRUGHQ JHVFKDW�
7RW�VORW��RRN�ZHUNQHPHUV�ZHUN]DDP�LQ�GH�LM]HUJLHWHULM�]HOI��PDDU�RRN�EHWURNNHQHQ�ELM�GH�RS�HQ RYHUVODJ� YDQ� ]LUNRRQ]DQG�� GH� YHUZHUNLQJ� YDQ� NHUDPLVFK� DIYDO� �SXLQEUHNHULM�� HQ� GHYHUZHUNLQJ�LQ�QLHXZH�ERXZPDWHULDOHQ�HQ�VWRUW��NXQQHQ�DDQ]LHQOLMN�ZRUGHQ�EORRWJHVWHOG�DDQVRPV KRJH� FRQFHQWUDWLHV� VWRI�� 'HHOV� ]XOOHQ� ]LM� KLHUYRRU� ]LMQ� EHVFKHUPG� GRRU� GLYHUVHSHUVRRQOLMNH� EHVFKHUPLQJVPDDWUHJHOHQ�� +HW]HOIGH� JHOGW� YRRU� RPZRQHQGHQ� GLH� GRRU� GHXLWYRHULQJ�YDQ�HPLVVLHULFKWOLMQHQ�ZRUGHQ�EHVFKHUPG��'LW�RQGHU]RHN�KHHIW�KHW�QLHW�DOV�GRHO�HQJDDW� HU� GDQ� RRN� QLHW� YHUGHU� RS� LQ��PDDU� HHQ� NULWLVFKH� KRXGLQJ� WHQ� RS]LFKWH� YDQ�PRJHOLMNHSUREOHPHQ�LV�KLHU��JH]LHQ�GH�DDQJHWURIIHQ�DFWLYLWHLWVFRQFHQWUDWLHV�LQ�VWRI��]HNHU�JHZHQVW�
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/LWHUDWXXU
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