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6$0(19$77,1*
(&1� KHHIW� LQ� RSGUDFKW� YDQ� KHW� 6WDGVGHHO� $PVWHUGDP�1RRUG� HHQ� VWXGLH� YHUULFKW� QDDU� HHQ� RSWLPDOHHQHUJLH�LQIUDVWUXFWXXU� YDQ� GHHOJHELHG� �� YDQ� KHW� EHGULMYHQWHUUHLQ� &RUQHOLV� 'RXZHV� LQ� $PVWHUGDP�1RRUG��'LW�ZRUGW�HHQ�EHGULMYHQWHUUHLQ�ZDDU�]LFK�PHW�QDPH�NOHLQH�HQ�PLGGHOJURWH�EHGULMYHQ�YHVWLJHQ�LQEHGULMIVYHU]DPHOJHERXZHQ� HQ� EHGULMIVKDOOHQ�� 2P� HHQ� RSWLPDOH� HQHUJLH�LQIUDVWUXFWXXU� WH� EHUHLNHQ� LVYRRU� GLW� EHGULMYHQWHUUHLQ� RQGHU]RFKW� DDQ� ZHONH� XLWJDQJVSXQWHQ� HU� RS� VWHGHQERXZNXQGLJ�� HQJHERXZQLYHDX�YROGDDQ�PRHW�ZRUGHQ�HQ�ZHONH�HQHUJHWLVFKH�PDDWUHJHOHQ�HQ�NHX]HQ�HU�JHPDDNW�NXQQHQZRUGHQ��'DDUELM�LV�]RZHO�QDDU�KHW�JHERXZJHERQGHQ�DOV�QDDU�KHW�DSSDUDWXXUJHERQGHQ�HQHUJLHJHEUXLNJHNHNHQ�
'H�HHUVWH�VWDS�EHVWRQG�XLW�HHQ�LQYHQWDULVDWLH�YDQ�GH�PRJHOLMNH�IXQFWLHV�GLH�RS�KHW�WHUUHLQ�YHUYXOG�JDDQZRUGHQ�� (U� ]LMQ� �� FDWHJRULHsQ� YDQ� EHGULMYHQ� RQGHUVFKHLGHQ�� WH� ZHWHQ� GH� NOHLQH� LQGXVWULH�� ,&7�]DNHOLMNH� GLHQVWYHUOHQLQJ� HQ� OHLVXUH�� 'DDUQDDVW� LV� JHNHNHQ� ZHONH� IDFWRUHQ� LQ� GH� RPJHYLQJ� YDQ� KHW&RUQHOLV�'RXZHV�WHUUHLQ�YDQ�EHODQJ�NXQQHQ�]LMQ�YRRU�GH�GH�HQHUJLH�LQIUDVWUXFWXXU�YDQ�KHW�WHUUHLQ�]HOI�7HYHQV� LV� JHNHNHQ� QDDU� GH� NDUDNWHULVWLHNH� ERXZYRUPHQ� GLH� JHNR]HQ� ]LMQ� LQ� �� VWHGHQERXZNXQGLJHSODQQHQ�GLH�DFKWHUHHQYROJHQV�WLMGHQV�KHW�RQGHU]RHN�]LMQ�YHUVFKHQHQ�
9RRUGDW� SHU� EHGULMIVFDWHJRULH� HQHUJLHVFHQDULR
V� ]LMQ� RSJHVWHOG�� LV� RQGHU]RFKW� ZHONHVWHGHQERXZNXQGLJH� HQ� JHERXZJHERQGHQ� XLWJDQJVSXQWHQ� HU� JHOGHQ� YRRU� GLW� EHGULMYHQWHUUHLQ�9HUYROJHQV�]LMQ�GULH�VFHQDULR
V�XLWJHZHUNW�x UHIHUHQWLHVFHQDULR�� HU�ZRUGW� JHEUXLN� JHPDDNW�YDQ� JDV� HQ� HOHNWUD� HQ� KHW� WHUUHLQ� YROGRHW� DDQ� DOOHZHWWHOLMNH�HLVHQ�]RDOV�GLH�]LMQ�RSJHQRPHQ�LQ�KHW�ERXZEHVOXLW�x YHUPLMGHQG�VFHQDULR��EHSHUNHQ�YDQ�GH�HQHUJLHYUDDJ�x GXXU]DDP� HIILFLsQW� VFHQDULR�� EHSHUNHQ� YDQ� GH� HQHUJLHYUDDJ� HQ� YRRU� KHW� HQHUJLH� DDQERG� ]RYHHOPRJHOLMN�JHEUXLN�PDNHQ�YDQ�GXXU]DPH�HQHUJLH�RSWLHV�HQ�HIILFLsQWH�LQ]HW�YDQ�IRVVLHOH�EUDQGVWRIIHQ�
8LW� GH� LQYHQWDULVDWLH� YDQ� GH� GULH� VFHQDULR
V� YROJW� XLWHLQGHOLMN� YRRU� HONH� EHGULMIVFDWHJRULH� HHQPDDWUHJHOHQSDNNHW�PHW�HHQ�LQGLFDWLH�YDQ�GH�SRWHQWLsOH�HQHUJLHEHVSDULQJ�HQ�WHUXJYHUGLHQWLMG�
,Q� GH]H� VWXGLH� LV� WHQVORWWH� JHNHNHQ� ZHONH� HLVHQ� NXQQHQ�ZRUGHQ� RSJHQRPHQ� LQ� KHW� SURJUDPPD� YDQHLVHQ� RS� VWHGHQERXZNXQGLJ� HQ� ERXZNXQGLJ� QLYHDX� RS� EDVLV� YDQ� KHW� RQGHU]RHN� QDDU� GHVWHGHQERXZNXQGLJH� DVSHFWHQ� HQ� GH� RSJHVWHOGH�PDDWUHJHOHQSDNNHWWHQ��'DDUQDDVW� LV� JHNHNHQ� QDDU� GHRS]HW� YDQ� GH� EHKHHUIDVH�� 'H� NHX]H� YRRU� HHQ� FHQWUDOH� RI� GHFHQWUDOH� DDQSDN� YDQ� KHW� EHKHHU� NDQEHODQJULMNH� FRQVHTXHQWLHV� KHEEHQ� YRRU� GH� WHFKQLHNHQ� GLH� NXQQHQ�ZRUGHQ� WRHJHSDVW� HQ� GXV� YRRU� GHPRJHOLMNKHGHQ�RP�KHW�HQHUJLHJHEUXLN�WHUXJ�WH�GULQJHQ�
*HEOHNHQ�LV�GDW�KHW�PRJHOLMN�LV�WHQ�RS]LFKWH�YDQ�GH�UHIHUHQWLHVLWXDWLH�PHHU�GDQ�����WH�EHVSDUHQ�RS�KHWWRWDOH� SULPDLUH� HQHUJLHJHEUXLN�� 'H� ZLQVW� RS� KHW� SULPDLUH� HQHUJLHJHEUXLN� LV� H[FOXVLHI� GXXU]DPHHOHNWULFLWHLWVSURGXFWLH� ]RDOV� ZLQGWXUELQHV� HQ� ]RQQHSDQHOHQ�� 'H� ZLQVW� LQ� HQHUJLHYUDDJ� LV� ZHO� VWHUNDIKDQNHOLMN�YDQ�GH�UDQGYRRUZDDUGHQ�GLH�GRRU�GH�VWHGHQERXZNXQGLJH�VWUXFWXXU�ZRUGHQ�JHVFKDSHQ�
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�� ,1752'8&7,(
(&1� KHHIW� LQ� RSGUDFKW� YDQ� KHW� 6WDGVGHHO� $PVWHUGDP�1RRUG� HHQ� VWXGLH� YHUULFKW� QDDU� HHQ� RSWLPDOHHQHUJLH�LQIUDVWUXFWXXU� YDQ� GHHOJHELHG� �� YDQ� KHW� EHGULMYHQWHUUHLQ� &RUQHOLV� 'RXZHV� LQ� $PVWHUGDP�1RRUG��'LW�ZRUGW�HHQ�EHGULMYHQWHUUHLQ�ZDDU�]LFK�PHW�QDPH�NOHLQH�HQ�PLGGHOJURWH�EHGULMYHQ�YHVWLJHQ�LQEHGULMIVYHU]DPHOJHERXZHQ� HQ� EHGULMIVKDOOHQ�� LQ� VHFWRUHQ� DOV� ,&7�� OLFKWH� LQGXVWULH�� RSVODJ�ERXZQLMYHUKHLG� HQ� JURRWKDQGHO�� 2P� HHQ� RSWLPDOH� HQHUJLH�LQIUDVWUXFWXXU� WH� EHUHLNHQ� LV� YRRU� GLWEHGULMYHQWHUUHLQ� RQGHU]RFKW� DDQ� ZHONH� XLWJDQJVSXQWHQ� HU� RS� VWHGHQERXZNXQGLJ�� HQ� JHERXZQLYHDXYROGDDQ�PRHW�ZRUGHQ�HQ�ZHONH�HQHUJHWLVFKH�PDDWUHJHOHQ�HQ�NHX]HQ�HU�JHPDDNW�NXQQHQ�ZRUGHQ�
+HW�HQHUJLHJHEUXLN�RS�KHW�EHGULMYHQWHUUHLQ�ZRUGW�RS�GH�HHUVWH�SODDWV�YRRU�HHQ�EHODQJULMN�GHHO�EHSDDOGGRRU� KHW� SULPDLU� HQHUJLHJHEUXLN� DOV� JHYROJ� YDQ� GH� JHERXZJHERQGHQ� HQHUJLHIXQFWLHV� NRHOLQJ�UXLPWHYHUZDUPLQJ��YHQWLODWLH��YHUOLFKWLQJ�HQ�ZDUP�WDSZDWHU��'ULH�FDWHJRULHsQ�YDQ�PDDWUHJHOHQ�NXQQHQELMGUDJHQ�DDQ�KHW�UHGXFHUHQ�YDQ�GLW�SULPDLUH�HQHUJLHJHEUXLN�x 'H� HHUVWH� FDWHJRULH� EHVWDDW� XLW� PDDWUHJHOHQ� GLH� ]RUJHQ� YRRU� KHW� YHUPLMGHQ YDQ� RQQRGLJHQHUJLHJHEUXLN�� 'DDUELM� NDQ� JHGDFKW� ZRUGHQ� DDQ� LVRODWLH�� ]RQZHULQJ�� ZDUPWHWHUXJZLQQLQJ� XLWYHQWLODWLHOXFKW�HQ�KHW�JHEUXLN�YDQ�HIILFLsQWH�YHQWLODWRUHQ��2RN�GH�RULsQWDWLH�YDQ�GH�JHERXZHQ�HQKHW� ]R�JRHG�PRJHOLMN�JHEUXLN�PDNHQ� YDQ�GH� ]RQ�DOV� EURQ� YDQ� GDJOLFKW� HQ� SDVVLHYH� YHUZDUPLQJKRRUW�KLHUELM�x 'H� WZHHGH� FDWHJRULH�PDDWUHJHOHQ� RPYDW� KHW� JHEUXLN� YDQ� ORNDOH� GXXU]DPH� HQHUJLHEURQQHQ�� RP]RYHHO�PRJHOLMN� LQ�GH�UHVWHUHQGH�HQHUJLHEHKRHIWH� WH�YRRU]LHQ��2S�JHERXZQLYHDX�JDDW�KHW�KLHUELMPHW�QDPH�RP�]RQQH�HQHUJLH�HQ�ZDUPWH�NRXGH�RSVODJ�LQ�GH�ERGHP��'RRU�GH�OLJJLQJ�YDQ�GH�ORFDWLH]RX�ZLQGHQHUJLH�RRN�HYHQWXHHO�WRW�GH�PRJHOLMNKHGHQ�NXQQHQ�EHKRUHQ�x 9RRU� ]RYHU� ORNDOH� GXXU]DPH� HQHUJLHEURQQHQ� QLHW� WRHUHLNHQG� ]LMQ�� ]XOOHQ� WUDGLWLRQHOHHQHUJLHGUDJHUV� ]RDOV� DDUGJDV� HQ� HOHNWULFLWHLW� XLW� KHW� ODQGHOLMN� QHW� ZRUGHQ� LQJH]HW�� 'H]HHQHUJLHGUDJHUV� ]R� HIILFLsQW� PRJHOLMN� LQ� WH� ]HWWHQ� YRUPW� GH� GHUGH� FDWHJRULH� YDQ� PDDWUHJHOHQ�+RRJUHQGHPHQWVNHWHOV� HQ� ZDUPWHSRPSHQ� ]LMQ� YRRUEHHOGHQ� YDQ� WHFKQLHNHQ� ZDDUELM� JDV� RIHOHNWULFLWHLW�RS�HIILFLsQWH�ZLM]H�ZRUGW�RPJH]HW� LQ�ZDUPWH��2RN�GH� WRHSDVVLQJ�YDQ�UHVWZDUPWH�XLWDQGHUH�EURQQHQ�EHKRRUW�WRW�GH�PRJHOLMNKHGHQ��*H]LHQ�GH�OLJJLQJ�YDQ�GH�ORFDWLH�NRPW�LQ�GLW�JHYDOZHOOLFKW�GH�UHVWZDUPWH�XLW�GH�+HPZHJFHQWUDOH�LQ�DDQPHUNLQJ��$OV�JHNR]HQ�ZRUGW�YRRU�WRHSDVVLQJYDQ� ZDUPWHSRPSHQ� RI� DOV� HU� JHEUXLN� ZRUGW� JHPDDNW� YDQ� UHVWZDUPWH� EHWHNHQW� GLW� ZHO� GDWYHUZDUPLQJ�RS�ODJH�WHPSHUDWXUHQ�SODDWV�]DO�YLQGHQ�
'H]H�GULH�FDWHJRULHsQ�VDPHQ�YRUPHQ�GH�]RJHQDDPGH�HQHUJLHODGGHU�³YHUPLMGHQ�GXXU]DDP�HIILFLsQW´�%HODQJULMN�XLWJDQJVSXQW�ELM�KHW�QHPHQ�YDQ�PDDWUHJHOHQ�XLW�HHQ�YDQ�GH]H�FDWHJRULHsQ�LV�GDW�KHW�QLHW�WHQNRVWH�PDJ�JDDQ�DDQ�GH�FRPIRUW��HQ�JH]RQGKHLGVHLVHQ�GLH�JHVWHOG�ZRUGHQ�DDQ�JHERXZHQ�
,Q�GLW�SURMHFW�LV�HU�YRRU�JHNR]HQ�RP�QDDU�XLWJDQJSXQWHQ�HQ�HQHUJHWLVFKH�PDDWUHJHOHQ�WH�]RHNHQ�DDQ�GHKDQG�YDQ�GULH�VFHQDULR
V�GLH�]LMQ�JHEDVHHUG�RS�GH�HQHUJLHODGGHU�x UHIHUHQWLHVFHQDULR�� HU�ZRUGW� JHEUXLN� JHPDDNW�YDQ� JDV� HQ� HOHNWUD� HQ� KHW� WHUUHLQ� YROGRHW� DDQ� DOOHZHWWHOLMNH�HLVHQ�]RDOV�GLH�]LMQ�RSJHQRPHQ�LQ�KHW�ERXZEHVOXLW�x YHUPLMGHQG�VFHQDULR��EHSHUNHQ�YDQ�GH�HQHUJLHYUDDJ�x GXXU]DDP� HIILFLsQW� VFHQDULR�� EHSHUNHQ� YDQ� GH� HQHUJLHYUDDJ� HQ� YRRU� KHW� HQHUJLH� DDQERG� ]RYHHOPRJHOLMN�JHEUXLN�PDNHQ�YDQ�GXXU]DPH�HQHUJLH�RSWLHV�HQ�HIILFLsQWH�LQ]HW�YDQ�IRVVLHOH�EUDQGVWRIIHQ�,Q� KHW� JHYDO� YDQ� KHW� YHUPLMGHQG� VFHQDULR� ZRUGW� GH� YUDDJ� QDDU� HQHUJLH� ]RYHHO� PRJHOLMN� RPODDJJHEUDFKW�� ,Q� HHQ� YROJHQGH� VWDS� ZRUGW� JH]RFKW� QDDU� PRJHOLMNKHGHQ� RP� ]RYHHO� PRJHOLMN� GXXU]DPHHQHUJLHEURQQHQ� LQ� WH� ]HWWHQ� HQ� GH� UHVWYUDDJ� ]R� HIILFLsQW� PRJHOLMN� RS� WH� ZHNNHQ�� 'LW� OHLGW� WRW� KHWGXXU]DDP�HIILFLsQWH�VFHQDULR�
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,Q� RQGHUVWDDQGH� SDUDJUDIHQ� LV� DDQJHJHYHQ�ZHONH� VWDSSHQ� HU� DFKWHUHHQYROJHQV� LQ� GLW� RQGHU]RHN� ]LMQJHQRPHQ���� .DUDNWHULVHULQJ�GHHOJHELHG���EHGULMYHQWHUUHLQ�&RUQHOLV�'RXZHV'H�HHUVWH�VWDS�EHVWRQG�XLW�HHQ�LQYHQWDULVDWLH�YDQ�GH�PRJHOLMNH�IXQFWLHV�GLH�RS�KHW�WHUUHLQ�YHUYXOG�JDDQZRUGHQ�� 0HW� IXQFWLHV� ZRUGHQ� GH� YHUVFKLOOHQGH� VRRUWHQ� EHGULMYHQ� �EHGULMIVFDWHJRULHsQ� JHQDDPG�EHGRHOG� GLH� PHQ� ZLO� DDQWUHNNHQ� YRRU� KHW� &RUQHOLV� 'RXZHV� WHUUHLQ�� GHHOJHELHG� ��� 0HW� QDPH� GHVFKHLGLQJ�WXVVHQ��JHZRQH��NDQWRRUUXLPWHV�HQ�EHGULMIVUXLPWHV�GLH�YRRU�DQGHUVRRUWLJH�EHGULMYHQ�ZRUGWLQJH]HW�LV�GDDUELM�YDQ�EHODQJ��,Q�FRQYHQWLRQHOH�NDQWRUHQ�ZRUGW�HQHUJLH�YRRUDO�JHEUXLNW�YRRU�YHQWLODWLH�YHUOLFKWLQJ�� NRHOLQJ� HQ� YHUZDUPLQJ�� +HW� DDQGHHO� YDQ� HONH� JHERXZJHERQGHQ� HQHUJLHIXQFWLH� LV� YULMQDXZNHXULJ� EHNHQG� HQ� YRRU� GLW� VRRUW� NDQWRUHQ� ]LMQ� RRN� HQHUJLHSUHVWDWLH�HLVHQ� JHIRUPXOHHUG� �GHHQHUJLHSUHVWDWLH�FRsIILFLsQW� �(3&�� � LV� PRPHQWHHO� ���� ��� 'DDUQDDVW� LV� KHW� DSSDUDWXXUJHERQGHQHQHUJLHJHEUXLN�LQ�NDQWRUHQ�YDQ�EHODQJ��'H�RPYDQJ�YDQ�GLW�HQHUJLHJHEUXLN�YDULHHUW�SHU�EHGULMI��PDDU�HU]LMQ� JHPLGGHOGH� JHEUXLNVFLMIHUV� EHNHQG�� 9RRU� GH� EHGULMIVUXLPWHQ� GLH� YRRU� DQGHUH� IXQFWLHV� ZRUGHQJHEUXLNW�LV�]RZHO�KHW�JHERXZJHERQGHQ�DOV�KHW�DSSDUDWXXUJHERQGHQ�HQHUJLHYUDDJSDWURRQ�QLHW�EHNHQGHQ� ]LMQ� RRN� JHHQ� NHQWDOOHQ� EHNHQG� RS� EDVLV� ZDDUYDQ� HQHUJLHSUHVWDWLH�HLVHQ� NXQQHQ� ZRUGHQJHIRUPXOHHUG�
'DDUQDDVW� LV� JHNHNHQ� ZHONH� IDFWRUHQ� LQ� GH� RPJHYLQJ� YDQ� KHW� &RUQHOLV� 'RXZHV� WHUUHLQ� YDQ� EHODQJNXQQHQ�]LMQ�YRRU�GH�GH�HQHUJLH�LQIUDVWUXFWXXU�YDQ�KHW�WHUUHLQ�]HOI�
7HYHQV� LV� JHNHNHQ� QDDU� GH� NDUDNWHULVWLHNH� ERXZYRUPHQ� GLH� JHNR]HQ� ]LMQ� LQ� �� VWHGHQERXZNXQGLJHSODQQHQ�GLH�DFKWHUHHQYROJHQV�WLMGHQV�KHW�RQGHU]RHN�]LMQ�YHUVFKHQHQ�
��� 6WHGHQERXZNXQGLJH�DVSHFWHQ9RRUGDW� YHUVFKLOOHQGH� HQHUJLHVFHQDULR
V� ]LMQ� RSJHVWHOG� LV� RQGHU]RFKW� ZHONH� VWHGHQERXZNXQGLJH� HQJHERXZJHERQGHQ�XLWJDQJVSXQWHQ�HU�JHOGHQ�YRRU�GLW�EHGULMYHQWHUUHLQ��'DDUYRRU�LV�JHwQYHQWDULVHHUG�ZDWKLHURYHU�LQ�GH�OLWHUDWXXU�LV�YHUVFKHQHQ��(U�LV�RQGHU�DQGHUH�JHNHNHQ�QDDU�x YRUP�YDQ�HHQ�YHU]DPHOLQJ�YDQ�JHERXZHQ�x YRUP�YDQ�LQGLYLGXHOH�JHERXZHQ�x SRVLWLRQHULQJ�YDQ�JHERXZHQ�WHQ�RS]LFKWH�YDQ�HONDDU�x RULsQWDWLH�YDQ�LQGLYLGXHOH�JHERXZHQ�x LQGHOLQJ�YDQ�JHERXZHQ�x PDWHULDDOJHEUXLN�
2PGDW�HU�YRRU�GLW�EHGULMYHQWHUUHLQ�RS�GH�PLGGHQODQJH�WHUPLMQ��!���MDDU��VSUDNH�LV�YDQ�KHW�YHUYDQJHQYDQ�EHGULMYHQ�GRRU�ZRQLQJHQ��LV�RQGHU]RFKW�RI�HU�QX�DO�ERXZNXQGLJH�DVSHFWHQ�]LMQ�ZDDU�UHNHQLQJ�PHHPRHW�ZRUGHQ�JHKRXGHQ�RP�GH]H�RPERXZ�QD�YHUORRS�YDQ�WLMG�]R�HHQYRXGLJ�PRJHOLMN�WH�PDNHQ���� 5HIHUHQWLHVFHQDULR,Q� GH]H� HQ� GH� YROJHQGH� WZHH� VWDSSHQ� ]LMQ� GH� VFHQDULR
V� YRRU� HONH� RQGHUVFKHLGHQ� EHGULMIVFDWHJRULHXLWJHZHUNW� HQ� HU� LV� HHQ� PDDWUHJHOHQSDNNHW� VDPHQJHVWHOG�� 'DDUELM� ]LMQ� GH� YHUVFKLOOHQGHJHERXZJHERQGHQ� HQHUJLHIXQFWLHV�� WH� ZHWHQ� NRHOLQJ�� YHUOLFKWLQJ�� YHQWLODWLH�� YHUZDUPLQJ� HQ� ZDUPWDSZDWHU�JHEUXLN�HQ�KHW�DSSDUDWXXUJHERQGHQ�HQHUJLHJHEUXLN�DI]RQGHUOLMN�EHKDQGHOW�
9RRU�KHW�RSVWHOOHQ�YDQ�KHW�UHIHUHQWLHVFHQDULR�LV�HHUVW�SHU�EHGULMIVFDWHJRULH�RQGHU]RFKW�ZDW�GH�NHQWDOOHQ]LMQ� YRRU� GH� HQHUJLHIXQFWLHV�� 'DDUYRRU� LV� ELM� EHVWDDQGH� EHGULMYHQ� GLH� � YHUJHOLMNEDDU� ]LMQ� PHW� GHEHGULMIVFDWHJRULHsQ� GLH� LQ� GHHOJHELHG� �� YDQ� KHW� &RUQHOLV� 'RXZHV� WHUUHLQ� YHUYXOG� JDDQ� ZRUGHQ�JHwQYHQWDULVHHUG�ZDW�KHW�JHERXZJHERQGHQ�HQHUJLHJHEUXLN�LV�HQ�KHW�HQHUJLHJHEUXLN�DOV�JHYROJ�YDQ�KHW
� %LM� WRHSDVVLQJ� YDQ� PHFKDQLVFKH� NRHOLQJ� PRHW� ZRUGHQ� EHGDFKW� GDW� GDDUGRRU� GH� (3&� PLQGHU� VWLMJW� GDQ� KHW� ZHUNHOLMNHHQHUJLHJHEUXLN��UHI���)��/LJWKDUW��&��=LMGHYHOG��%UXLNEDUH�HQHUJLHSUHVWDWLHQRUP�YRRU�XWLOLWHLWVJHERXZHQ��(&1�3���������
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JHEUXLN�YDQ�DSSDUDWXXU��2RN�LV�JHEUXLN�JHPDDNW�YDQ�JHJHYHQV�XLW�GH�OLWHUDWXXU��2S�EDVLV�KLHUYDQ�LV�SHUFDWHJRULH�KHW�UHIHUHQWLHVFHQDULR�YDVWJHVWHOG���� 9HUPLMGHQG�VFHQDULR,Q�GH�YROJHQGH�VWDS�LV�SHU�EHGULMIVFDWHJRULH�HHQ�LQYHQWDULVDWLH�JHPDDNW�YDQ�PRJHOLMNH�PDDWUHJHOHQ�GLHJHQRPHQ�]RXGHQ�NXQQHQ�ZRUGHQ�RP�GH�YUDDJ�QDDU�HQHUJLH�]R�YHU�PRJHOLMN� WHUXJ�WH�GULQJHQ��'DDUELMPRHW� HHQ� RQGHUVFKHLG� ZRUGHQ� JHPDDNW� WXVVHQ� ERXZNXQGLJH� PDDWUHJHOHQ� HQ� LQVWDOODWLHWHFKQLVFKHPDDWUHJHOHQ� WHQ� EHKRHYH� YDQ� YHUZDUPLQJ�� YHUOLFKWLQJ�� NRHOLQJ� HQ� YHQWLODWLH�� (U� LV� JHNHNHQ� ZHONHWHFKQLHNHQ� QX� GRRUJDDQV�ZRUGHQ� WRHJHSDVW� LQ� NDQWRUHQ� GLH� DDQ� GH� KXLGLJH� (3&� YROGRHQ� HQ� ZHONHZRUGHQ� WRHJHSDVW� LQ� NDQWRUHQ� GLH� HHQ� KRJHU� DPELWLHQLYHDX� KHEEHQ� HQ�ZDDUYDQ� HU� DO� PHHUGHUH� ]LMQJHUHDOLVHHUG���(U�]LMQ�ELMYRRUEHHOG�DO�NDQWRUHQ�PHW�HHQ�(3&�YDQ�������'DDUELM�NDQ�JHGDFKW�ZRUGHQ�DDQ�x LVRODWLH�LQ�GH�JHYHO�WHU�YHUPLQGHULQJ�YDQ�GH�ZDUPWHYUDDJ�x SRVLWLRQHULQJ�HQ�NHX]H�EHJOD]LQJVV\VWHPHQ�x PDWHULDDONHX]HV�YRRU�GH�JHYHO�x ZDUPWHWHUXJZLQQLQJ�x GH�]RQ�DOV�OLFKWEURQ��SDVVLHYH�GDJOLFKWWRHWUHGLQJ��x SDVVLHYH�NRHOLQJ�x ]RQZHULQJ�x QDWXXUOLMNH�YHQWLODWLH�x ODJH�WHPSHUDWXXU�YHUZDUPLQJ�'DDUQDDVW�LV�JHNHNHQ�QDDU�GH�LQYORHG�YDQ�HQHUJLH]XLQLJH�DSSDUDWXXU�RS�KHW�HQHUJLHJHEUXLN�
9HUYROJHQV� LV� GH� HQHUJLHSUHVWDWLH� JHNZDQWLILFHHUG� HQ� EHUHNHQG� ZDW� GH� HQHUJLHEHVSDULQJ� LV� GLH� WHQRS]LFKWH�YDQ�KHW�UHIHUHQWLHVFHQDULR�EHKDDOG�NDQ�ZRUGHQ�
��� 'XXU]DDP�HIILFLsQW�VFHQDULR$DQYXOOHQG� RS� KHW� YHUPLMGHQG� HIILFLsQW� VFHQDULR� LV� LQ� GH]H� VWDS� HHQ� LQYHQWDULVDWLH� JHPDDNW� YDQPRJHOLMNKHGHQ� RP� ]RYHHO� PRJHOLMN� JHEUXLN� WH� PDNHQ� YDQ� GXXU]DPH� HQ� HIILFLsQWH� HQHUJLHEURQQHQ�'DDUELM�NDQ�JHGDFKW�ZRUGHQ�DDQ�x EHQXWWLQJ�YDQ�UHVWZDUPWH�XLW�GH�RPJHYLQJ�x GXXU]DPH� EURQQHQ� YRRU� HQHUJLHRSZHNNLQJ�� ]RDOV� ELMYRRUEHHOG� ZLQGWXUELQHV� RI� IRWRYROWDwVFKH]RQQHFHOOHQ�YRRU�HOHNWULFLWHLWVSURGXFWLH�x GH�]RQ�DOV�ZDUPWHEURQ�YRRU�GH�SURGXFWLH� YDQ�ZDUP�ZDWHU�RI�ZDUPH� OXFKW� �PHW�EHKXOS�YDQ�HHQ]RQQHFROOHFWRU��x LQ]HW�YDQ�GH�ERGHP�DOV�ZDUPWHEURQ�RI�DOV�RSVODJPHGLXP�YRRU�ZDUPWH��NRXGH�x EUDQGVWRIFHOOHQ�YRRU�HIILFLsQWH�RSZHNNLQJ�YDQ�HOHNWULFLWHLW�HQ�ZDUPWH�x VRODU�FRROLQJ�
2RN� LQ� GLW� JHYDO� ZRUGW� GH� PRJHOLMNH� EHVSDULQJ� RS� KHW� SULPDLU� HQHUJLHJHEUXLN� JHNZDQWLILFHHUG� HQYHUJHOHNHQ�PHW�KHW�UHIHUHQWLHVFHQDULR�HQ�KHW�YHUPLMGHQG�VFHQDULR�
8LW� GH� LQYHQWDULVDWLH� YDQ� GH� GULH� VFHQDULR
V� YROJW� XLWHLQGHOLMN� YRRU� HONH� EHGULMIVFDWHJRULH� HHQPDDWUHJHOHQSDNNHW�PHW�HHQ�LQGLFDWLH�YDQ�GH�SRWHQWLsOH�HQHUJLHEHVSDULQJ�HQ�WHUXJYHUGLHQWLMG���� 1DDU�HHQ�RSWLPDOH�HQHUJLH�LQIUDVWUXFWXXU2P�WRW�HHQ�JRHGH�HQHUJLH�LQIUDVWUXFWXXU�WH�NRPHQ�LV�KHW�YDQ�EHODQJ�LQ�GH�RQWZHUS��HQ�DDQOHJIDVH�YDQKHW�EHGULMYHQWHUUHLQ�DO�]R�JRHG�PRJHOLMN� UHNHQLQJ� WH�KRXGHQ�PHW�GH�JHZHQVWH�HQHUJLH�LQIUDVWUXFWXXU�'LW�ZLO�]HJJHQ�GDW�HU�HHQ�SURJUDPPD�YDQ� �JURHQH��HLVHQ�GLHQW� WH�ZRUGHQ�RSJHVWHOG�ZDW�NDQ�ZRUGHQPHHJHQRPHQ� LQ� KHW� DOJHPHQH� SURJUDPPD� YDQ� HLVHQ� YRRU� KHW� EHGULMYHQWHUUHLQ�� ,Q� GH]H� VWXGLH� LVJHNHNHQ�ZHONH� HLVHQ�NXQQHQ�ZRUGHQ�JHVWHOG�RS� VWHGHQERXZNXQGLJ� HQ� ERXZNXQGLJ� QLYHDX� RS� EDVLVYDQ�KHW�RQGHU]RHN�QDDU�GH�VWHGHQERXZNXQGLJH�DVSHFWHQ�HQ�GH�RSJHVWHOGH�PDDWUHJHOHQSDNNHWWHQ�
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'DDUQDDVW� LV� KHW� RRN� YDQ� EHODQJ� ELM� GH� RS]HW� YDQ� HHQ� HQHUJLH�LQIUDVWUXFWXXU� QD� WH� GHQNHQ� RYHU� GHEHKHHUIDVH�� 'H� NHX]H� YRRU� HHQ� FHQWUDOH� RI� GHFHQWUDOH� DDQSDN� YDQ� KHW� EHKHHU� NDQ� EHODQJULMNHFRQVHTXHQWLHV�KHEEHQ�YRRU�GH�WHFKQLHNHQ�GLH�NXQQHQ�ZRUGHQ�WRHJHSDVW�HQ�GXV�YRRU�GH�PRJHOLMNKHGHQRP�KHW�HQHUJLHJHEUXLN�WHUXJ�WH�GULQJHQ��2RN�GLW�DVSHFW�LV�LQ�GH]H�UDSSRUWDJH�EHVSURNHQ���� /HHVZLM]HU,Q� KRRIGVWXN� �� ZRUGW� HHQ� EHVFKULMYLQJ� JHJHYHQ� YDQ� KHW� &RUQHOLV� 'RXZHV� WHUUHLQ� DOV� JHKHHO�� GHRPJHYLQJ� HQ� HU� ZRUGW� LQJHJDDQ� RS� GH� NDUDNWHULVWLHNHQ� YDQ� GHHOJHELHG� �� HQ� GH� WH� RQGHUVFKHLGHQEHGULMIVFDWHJRULHsQ�� ,Q� KRRIGVWXN� �� ]LMQ� GH� VWHGHQERXZNXQGLJH� XLWJDQJVSXQWHQ� RPVFKUHYHQ� HQ� LQKRRIGVWXN� �� GH� �� VFHQDULR
V� SHU� EHGULMIVFDWHJRULH� PHW� GH� ELMEHKRUHQGH� PDDWUHJHOHQSDNNHWWHQ�� ,QKRRIGVWXN���ZRUGW�DDQJHJHYHQ�ZHONH�HLVHQ�LQ�GH�RQWZHUSIDVH�DO�NXQQHQ�ZRUGHQ�JHVWHOG�RS�EDVLV�YDQGLW�RQGHU]RHN�HQ�HU�ZRUGW�LQJHJDDQ�RS�HLVHQ�GLH�PHQ�DDQ�KHW�EHKHHU�NDQ�VWHOOHQ�RP�WRW�HHQ�RSWLPDOHHQHUJLH�LQIUDVWUXFWXXU�WH�NXQQHQ�NRPHQ��7RW�VORW�ZRUGHQ�LQ�KRRIGVWXN���GH�FRQFOXVLHV�JHWURNNHQ�
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�� .$5$.7(5,6(5,1*�'((/*(%,('���&251(/,6�'28:(67(55(,1�(1�20*(9,1*
(HUVW�ZRUGW�HHQ�EHVFKULMYLQJ�JHJHYHQ�YDQ��KHW�&RUQHOLV�'RXZHV�WHUUHLQ�DOV�JHKHHO�HQ�KDDU�RPJHYLQJ�9HUYROJHQV� ]DO� PHHU� LQ� GHWDLO� ZRUGHQ� LQJHJDDQ� RS� GHHOJHELHG� ��� 'DDUELM� ZRUGW� HHQ� RQGHUVFKHLGJHPDDNW� WXVVHQ� KHW� GHHOJHELHG� ]HOI�� GH� JHERXZHQ� HQ� GH� YHUVFKLOOHQGH� VRRUWHQ� EHGULMYHQ� GLH� RS� KHW&RUQHOLV�'RXZHV�WHUUHLQ�GHHOJHELHG���ZRUGHQ�JHVLWXHHUG���� %HGULMYHQWHUUHLQ�&RUQHOLV�'RXZHV+HW� EHGULMYHQWHUUHLQ� DOV� JHKHHO� EHVWDDW� XLW� �� GHHOJHELHGHQ�� ,Q� RQGHUVWDDQGH� ILJXXU� ]LMQ� KHWEHGULMYHQWHUUHLQ� &RUQHOLV� 'RXZHV� �SDDUV� JHNOHXUG�� HQ� GH� YHUVFKLOOHQGH� GHHOJHELHGHQ� GDDULQDDQJHJHYHQ�

)LJXXU��� �SODWWHJURQG�YDQ�6WDGVGHHO�1RRUG�PHW�GDDULQ�KHW�EHGULMYHQWHUUHLQ�&RUQHOLV�'RXZHV��SDDUV�HQ�GH�HHQ�RYHU]LFKW�YDQ�WRHNRPVWLJH�ERXZSODQQHQ�YRRU�VWDGVGHHO�1RRUG
'LW� UDSSRUW� WHQ� EHKRHYH� YDQ� GH� HQHUJLHYLVLH� ZRUGW� LQ� HHUVWH� LQVWDQWLH� DOOHHQ� JHVFKUHYHQ� YRRUGHHOJHELHG� ��� 8LWEUHLGLQJ� YDQ� GH� RQWZLNNHOGH� YLVLH� QDDU� GH� DQGHUH� GHHOJHELHGHQ� PRHW� HFKWHU� ZHOPRJHOLMN�]LMQ��2S�ELMQD�DOOH�GHHOJHELHGHQ�]XOOHQ�LQ�HHUVWH�LQVWDQWLH�DOOHHQ�EHGULMYHQ�NRPHQ��DOOHHQ�RSKHW� YRRUPDOLJH� 160� WHUUHLQ� �GHHOJHELHGHQ� �� HQ� ��� ]DO� DO� YDQDI� KHW� HHUVWH� EHJLQ� RRN� JHGHHOWHOLMNZRQLQJERXZ� SODDWV� YLQGHQ�� ,Q� GH� ORRS� GHU� WLMG� ]DO� HHQ� DIWDNNLQJ� YDQ� GH� 1RRUG�=XLGOLMQ� ZRUGHQJHPDDNW� LQ� GH� ULFKWLQJ� YDQ� =DDQGDP�� (HQ� PRJHOLMN� WUDFp� KLHUYDQ� ORRSW� RQGHU� GH� .ODSUR]HQZHJ�1DDUPDWH� GLW� JHELHG� EHWHU� RQWVORWHQ�ZRUGW�� ]DO� RQGHU]RFKW�ZRUGHQ�ZDW� GH�PRJHOLMNKHGHQ� ]LMQ� YRRUZRQLQJERXZ�� 9RRU� HON� GHHOJHELHG� ]LMQ� VWHGHQERXZNXQGLJH� SODQQHQ� JHPDDNW�� YRRU� HHQ� HHUVWHLQYHQWDULVDWLH�YDQ�ZDW�WHU�SOHNNH�GH�PRJHOLMNKHGHQ�]RXGHQ�NXQQHQ�]LMQ�

GHHOJHELHG��
�

� � �
����

NODSUR]HQZHJ� RYHUJDDQGLQ�&RUQHOLV�'RXZHV�ZHJ



�� (&1�&��������

GHHOJHELHG� �� HQ� ��� 'H� LQVWHHNKDYHQ� GLH� HU� QX� OLJW�� ZRUGW� JHGHPSW�� 'LW� WHUUHLQ� LV� YRRU� HHQ� GHHO� DORQWZLNNHOG��+LHU� ]XOOHQ� YRRUQDPHOLMN� JURRWVFKDOLJH�EHGULMYHQ� NRPHQ��PHW� YHHO�PRJHOLMNKHGHQ� YRRUELMYRRUEHHOG��EXLWHQ�RSVODJ�
GHHOJHELHG����+LHU�]DO�YHHO�UXLPWH�NRPHQ�YRRU�EHGULMYHQ�PHW�HHQ�PD[LPXP�RSSHUYODN�YDQ� r �����P��'DDUELM�ZRUGW�YRRUDO�JHGDFKW�DDQ�]RJHQDDPGH�HLJHQERXZHUV��]RDOV�ORRGJLHWHUEHGULMYHQ�DDQQHPHUV�HQDQGHUH�OLFKWH�LQGXVWULH�
GHHOJHELHG� ���+LHU�ZRUGW� DO� JHERXZG� RP� EHGULMYHQ� XLW� GH� RPJHYLQJ� GH� JHOHJHQKHLG� WH� JHYHQ� ]LFKRSQLHXZ� LQ�$PVWHUGDP�1RRUG� WH� YHVWLJHQ�� JHGHHOWHOLMN� LV� GLW� YRRU� EHGULMYHQ� GLH� DO� RS� KHW� &RUQHOLV'RXZHV� WHUUHLQ�]LMQ� JHVLWXHHUG��PDDU� RRN�EHGULMYHQ�XLW�DQGHUH�GHOHQ�YDQ�$PVWHUGDP�1RRUG�ZRUGHQXLWJHQRGLJG��'H�RPYDQJ�HQ�KHW�VRRUW�EHGULMYHQ�LV�YHUJHOLMNEDDU�PHW�GLH�YDQ�GHHOJHELHG���
GHHOJHELHG����,Q�GLW�GHHOJHELHG�VWDDQ�QX�DO�YHUVFKLOOHQGH�EHGULMYHQ��'H�JURQG�LV�YDDN�LQ�HLJHQGRP��+HWJDDW�YRRUDO�RP�NOHLQH�EHGULMIVKDOOHQ�YRRU�DOOHUOHL�LQGXVWULH��]RDOV�JDUDJHV��NOHLQH�RSVODJ��NOHLQVFKDOLJHSURGXFWLH��JURRWKDQGHODUHQ��+HW�JHEUXLN�LV�YULM�H[WHQVLHI��:DDUVFKLMQOLMN�EOLMIW�GH]H�LQGXVWULH�]LWWHQ�HQZRUGW�JHZDFKW�WRWGDW�GLW�JHELHG�ODQJ]DPHUKDQG�GRRGJHEORHG�LV�
GHHOJHELHG� ��� 'LW� LV� KHW� YRRUPDOLJH� 160� WHUUHLQ�� +LHU� ZRUGHQ� GH� EHVWDDQGH� EHGULMIVKDOOHQ� ]RYHHOPRJHOLMN� JHKDQGKDDIG� YRRU� DFWLYLWHLWHQ� DOV� WKHDWHU�� NOHLQNXQVW�� DWHOLHUUXLPWHV�� HWF�� 7XVVHQ� GH]HEHGULMIVKDOOHQ� ZRUGW� UXLPWH� JHFUHsHUG� YRRU� ZRQHQ� HQ� ZHUNHQ�� )XQFWLHPHQJLQJ� LV� LQ� GHRQWZLNNHOLQJVYLVLH�HVVHQWLHHO��+HW�WRWDOH�SHUFHHO�EHVWDDW�XLW�RQJHYHHU���������P � YORHURSSHUYODN�
,Q� GH� RPJHYLQJ� YDQ� KHW� EHGULMYHQWHUUHLQ�&RUQHOLV�'RXZHV� EHYLQGW� ]LFK� YRRUQDPHOLMN�ZRQLQJERXZ�'H]H� ZRRQIXQFWLH� ZRUGW� LQ� VWDQG� JHKRXGHQ� HQ� YHUGHU� XLWJHEUHLG�� RQGHU� DQGHUH� LQ� KHW� JHELHG� 'H%RQJHUG�=LMNDQDDO�,�ZDDU�HHQ�VWHGHOLMN�WXLQGRUS�ZRUGW�JHUHDOLVHHUG��'DDUQDDVW�VOXLW�KHW�WHUUHLQ�DDQ�RSKHW�WHUUHLQ�%XLNVORWHUKDP�3DSDYHUZHJ��2S�GLW�WHUUHLQ�EHYLQGW�]LFK�RQGHU�DQGHUH�6KHOO��+HW�WHUUHLQ�YDQ6KHOO� �657&$��6KHOO�5HVHDUFK�DQG�7HFKQRORJ\�&HQWUH�$PVWHUGDP��]DO�YRRU�HHQ�JURRW�GHHO�ZRUGHQJHKHUVWUXFWXUHHUG��'HHOV�EOLMIW�KHW�HHQ�NDQWRRUEHVWHPPLQJ�KRXGHQ��PDDU�HU�ZRUGW�RRN�JHNHNHQ�QDDU�GHPRJHOLMNKHGHQ�YDQ�IXQFWLHPHQJLQJ��ZRQHQ�HQ�ZHUNHQ���'DDUQDDVW�LV�HU�HHQ�SODQ�RP�RS�GLW�WHUUHLQ�DDQKHW� ,-� HHQ� JURRWKDQGHOVJHERXZ� WH� ERXZHQ� HQ� ]LMQ� HU� SODQQHQ� YRRU� HHQ� JURRW� QDXWLVFK� LQLWLDWLHIJHQDDPG�63,11� 'H�DOJHPHQH�DPELWLH�LV�RP�HU�HHQ�KRRJZDDUGLJ�EHGULMYHQWHUUHLQ�YDQ�WH�PDNHQ�
$DQ�GH�]XLGRHYHU�YDQ�KHW�,-�OLJW�WHU�KRRJWH�YDQ�GHHOJHELHG���QRJ�HQLJH�LQGXVWULH��(U�]LMQ�SODQQHQ�RPGH]H� LQGXVWULH� QD� YHUORRS� YDQ� WLMG� WH� YHUSODDWVHQ�� 2S� GH]H� RHYHU� YDQ� KHW� ,-� ]RX� YRRUQDPHOLMNZRQLQJERXZ�PRHWHQ�ZRUGHQ�RQWZLNNHOG���� 'HHOJHELHG��'HHOJHELHG���OLJW�QHW� LQ�HHQ�NQLN�YDQ�KHW� ,-��+HW� LV� LQ�HHUVWH� LQVWDQWLH�JHNODVVHHUG�DOV�&�ORNDWLH��'LWEHWHNHQW�GDW�KHW�NDQWRRUSHUFHQWDJH�PD[LPDDO�����EHGUDDJW�HQ�GDW�KHW�SHUFHQWDJH�EHGULMIVUXLPWHQ�YRRUDQGHUH�GRHOHLQGHQ�PLQVWHQV�����EHGUDDJW��$OV�KHW�JHELHG�WH�]LMQHU�WLMG�EHWHU�RQWVORWHQ�LV��PHGH�GRRUDIWDNNLQJ�YDQ�GH�1RRUG�=XLG�OLMQ��ZLO�PHQ�KHW�SHUFHQWDJH�NDQWRRURSSHUYODN�ODWHQ�WRHQHPHQ��1DGDW�GHLQGXVWULH�DDQ�GH�]XLG]LMGH�YDQ�KHW�,-��ZHONH�PRPHQWHHO�QRJ�VWRI���JHXU��HQ�JHOXLGVKLQGHU�YHURRU]DDNW�LQ�GH�YHUGHU�WRHNRPVW�JURWHQGHHOV�LV�YHUGZHQHQ��PRHWHQ�LQ�KHW�GHHOJHELHG���IXQFWLHV�ZRUGHQ�JHPHQJG�:RQHQ� HQ� ZHUNHQ� PRHWHQ� GDQ� JHFRPELQHHUG� JDDQ� ZRUGHQ�� 'H� LQGHOLQJ� YDQ� GH� JHERXZHQ� PRHWGDDURP�]R�]LMQ�GDW�GH]H�IXQFWLHYHUDQGHULQJHQ�LQ�GH�JHERXZHQ�XLWYRHUEDDU�]LMQ��'LW�SURFHV�ZLO�PHQ�DOLQ�GH�SHULRGH����������������LQ�JDQJ�]HWWHQ��JHOLMN�PHW�GH�ERXZ�YDQ�GLW�WHUUHLQ��GLH�QDDU�VFKDWWLQJ�LQWRWDDO�RQJHYHHU����MDDU�LQ�EHVODJ�]DO�JDDQ�QHPHQ��'H�HHUVWH�SDDO�]RX�LQ�KHW�YRRUMDDU�YDQ������GH�JURQGLQ�PRHWHQ�JDDQ�
(U� LV� DO� HHUGHU� HHQ� VWHGHQERXZNXQGLJ� SODQ� RSJH]HW ��� ,Q� GH� ORRS� GHU� WLMG� LV� HFKWHU� JHEOHNHQ� GDW� GHDPELWLHV�YRRU�GLW�EHGULMYHQWHUUHLQ���KRJHU�JHVWHOG�]RXGHQ�NXQQHQ�HQ�PRHWHQ�ZRUGHQ�
� �6WHGHQERXZNXQGLJ� 3ODQ� GHHOJHELHG� �E� &RUQHOLV� 'RXZHVWHUUHLQ��� RSJHVWHOG� GRRU� +DQV� (EEHULQN� 6WHGHQERXZNXQGLJ%XUHDX��$PVWHUGDP�LQ�RSGUDFKW�YDQ�6WDGVGHHO�$PVWHUGDP�1RRUG��RNWREHU������
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JH]LHQ�GH�SODDWV�YDQ�GHHOJHELHG���LQ�KHW�&RUQHOLV�'RXZHV�WHUUHLQ�HQ�JH]LHQ�GH�UHODWLH�WRW�GH�GLUHFWH�HQLHWV�YHUGHUH�RPJHYLQJ��0HQ�YHUZDFKW�YDQ�GLW�WHUUHLQ�HHQ�VSLQ�RII�QDDU�RPOLJJHQGH�WHUUHLQHQ��'DDURPLV� RRN� HHQ� GXXU]DPH� XLWVWUDOLQJ� ]HHU� JHZHQVW�� 1DDU� DDQOHLGLQJ� YDQ� GH]H� LGHHsQ� LV� KHWDUFKLWHFWHQEXUHDX�&KULVWLDDQ�5DSS�LQ�5RWWHUGDP�JHYUDDJG�HHQ�PDVWHUSODQ�RS�WH�VWHOOHQ ���'DDUELM�]LMQYHUVFKLOOHQGH�DVSHFWHQ�DDQ�GH�RUGH�JHNRPHQ�x RS�KHW�EHGULMYHQWHUUHLQ�LV�LQ�WRWDDO�RQJHYHHU�����������������P � EUXWR�YORHURSSHUYODN�JHSODQG�x ]LFKWPRJHOLMNKHGHQ�RS�KHW�,-�HQ�KHW�]LFKW�YDQDI�KHW�,-�RS�KHW�WHUUHLQ�]LMQ�EHODQJULMN��'RRUGDW�KHWWHUUHLQ�SUHFLHV�LQ�HHQ�NQLN�YDQ�KHW�,-�OLJW�]LMQ�KLHU�LQ�SULQFLSH�YHOH�PRJHOLMNKHGHQ�YRRU�x HU�ZRUGHQ�JHERXZHQ�JHVLWXHHUG�GLH�NXQQHQ�ZRUGHQ�RPVFKUHYHQ�DOV�FDUUp�YRUPLJH�JHERXZHQ�GLH]LMQ� YRRU]LHQ� YDQ� HHQ� DWULXP� RI� ELQQHQSODDWV�� GLH� JHKHHO� RI� JHGHHOWHOLMN� LV� DIJHGHNW� GRRU� HHQJOD]HQ�NDS�
$DQ�GH�ZHVW]LMGH�YDQ�KHW� WHUUHLQ�EHYLQGW� ]LFK� HHQ�RXGH�]RJHQDDPGH�NUDDQEDDQ����PHWHU� ERYHQ�KHWPDDLYHOG�� ,Q� HHQ� DSDUW� SURMHFW� ZRUGW� HU� RS� GH]H� NUDDQEDDQ� EHGULMIVKXLVYHVWLQJ� JHYHVWLJG�� LQ� WRWDDORQJHYHHU��������P���'LW�ZRUGW�GRRU�HHQ�DSDUWH�SURMHFWRQWZLNNHODDU�XLWJHYRHUG��,Q�GLW�DSDUWH�SURMHFW�LVLQGXVWULH�JHSODQG�GLH�YHUJHOLMNEDDU�LV�PHW�GH�LQGXVWULH�GLH�RS�GH�UHVW�YDQ�KHW�WHUUHLQ�LV�JHSODQG�
,Q� KHW� PDVWHUSODQ� GDW� HU� QX� OLJW� LV� DDQJHQRPHQ� GDW� GH� VWUDWHQ�PHW� QDPH� EHGRHOG� ]LMQ� YRRU� WRH�� HQDIYRHU�YDQ�JRHGHUHQ�YRRU�GH�EHGULMIVKDOOHQ�HQ�GHHOV�YRRU�GH�PHQVHQ�GLH�RS�KHW�WHUUHLQ�ZHUN]DDP�]LMQ�
,Q� HHQ� HHUVWH� IDVH� ZRUGHQ� GH� JHERXZHQ� ODQJV� GH� ]LMNDQW� JHERXZG�� 'LW� ]DO� ]R
Q� ���� MDDU� LQ� EHVODJQHPHQ��/DWHU�ZRUGW�KHW�WHUUHLQ��LQJHYXOG��PHW�PHHU�KRRJERXZ��-DDUOLMNV�]RX�RQJHYHHU��������������P� JHUHDOLVHHUG�PRHWHQ�ZRUGHQ�
(U� ZRUGW� QX� DO� QDJHGDFKW� RYHU� GH� PRJHOLMNKHGHQ� YDQ� WRHNRPVWLJ� SDUNPDQDJHPHQW�� 'DDUELM� ZRUGWJHGDFKW� DDQ� HHQ� FHQWUDDO� YHUYRHUVSODQ�� FHQWUDOH� YRRU]LHQLQJHQ� YRRU� GH� DIYRHU� YDQ� DIYDO� HQ� HHQJHPHHQVFKDSSHOLMNH� ZDWHUKXLVKRXGLQJ�� 0DDU� RRN� YRRU� GH� HQHUJLHYRRU]LHQLQJ� ]DO� PRHWHQ� ZRUGHQQDJHGDFKW�RYHU�ZDW�HU�RS��SDUN��QLYHDX�]RX�NXQQHQ�JHEHXUHQ���� .DUDNWHULVHULQJ�EHGULMYHQ'RRU�KHW�DGYLHVEXUHDX�6HLQSRVW� LV�HHQ�VWXGLH�JHGDDQ�QDDU�ZHONH� LQGXVWULHsQ�KHW� EHVWH�DDQJHWURNNHQ]RXGHQ�NXQQHQ�ZRUGHQ�YRRU� LQYXOOLQJ�YDQ�KHW�&RUQHOLV�'RXZHV�WHUUHLQ��GHHOJHELHG����'DDUELM� LV�KHWYROJHQGH�RQGHUVFKHLG�JHPDDNW ��x GH� ]RJHQDDPGH� �KDUGH�� NHUQ�� EHVWDDQGH� XLW� GH� VHJPHQWHQ� �FRQWHQW�� HQ� �FUHDWLHI��� 2QGHUFRQWHQW� ZRUGW� YHUVWDDQ� HQWHUWDLQPHQW�� SXEOLVKLQJ�� LQWHUQHW� FRQWHQW� SURYLGHUV� HQ� HOHFWURQLFFRPPHUFH�� %HGULMYHQ� DOV� UHFODPHDGYLHVEXUHDXV�� DXGLR��YLGHREHGULMYHQ�� HQ� PXOWLPHGLD�EHGULMYHQ� YDOOHQ� RQGHU� KHW� VHJPHQW� FUHDWLHI�� %HGULMYHQ� LQ� GH]H� VHJPHQWHQ� ZRUGHQ� RRN�ZHOVDPHQJHYDW�RQGHU�GH�WHUP� ,&7��LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJ\��x KHW� �UDQG�� HQ� RQGHUVWHXQHQGH� DVVRUWLPHQW��� EHVWDDQGH� XLW� GH� ]DNHOLMNH� GLHQVWYHUOHQLQJ HQNOHLQH�LQGXVWULH��=DNHOLMNH�GLHQVWYHUOHQLQJ�ZLO�]HJJHQ�UHFODPHEXUHDXV��DUFKLWHFWHQ��ILQDQFLsOHEHGULMYHQ��XLWJHYHULMHQ��FDWHULQJ��XLW]HQGEXUHDXV�HQ�VFKRRQPDDNEHGULMYHQ��'H�NOHLQH�LQGXVWULHEHVWDDW�XLW�EHGULMYHQ�GLH�UHSDUDWLHV�XLWYRHUHQ��GHFRU��LQWHULHXUERXZHUV��JUDILVFKH�EHGULMYHQ�HQHOHNWURWHFKQLVFKH�EHGULMYHQ��x OHLVXUH��EHVWDDQGH�XLW�DOOHUOHL�YRUPHQ�YDQ�RQWVSDQQLQJ�]RDOV�HHQ�GLVFR��HHQ�NOLPZDQG��KRWHOVHQ�NLQGHUGDJYHUEOLMYHQ�
,Q�RSSHUYODN�ZRUGW�JHDGYLVHHUG�HHQ�YHUKRXGLQJ��������WRW��������DDQ�WH�KRXGHQ�YRRU�GH�KDUGH�NHUQLQ� YHUKRXGLQJ� WRW�KHW� UDQG�� HQ� RQGHUVWHXQHQGH� DVVRUWLPHQW�� ,Q� RQGHUVWDDQGH� WDEHO� LV� HHQ� XLWZHUNLQJJHJHYHQ� YRRU� KHW� WH� YHUGHOHQ� RSSHUYODN� WXVVHQ� YHUVFKLOOHQGH� VRRUWHQ� EHGULMYHQ� �GH� WDEHO� LVRYHUJHQRPHQ�XLW�KHW�UDSSRUW�YDQ�6HLQSRVW�DGYLHVEXUHDX��
� �0DVWHUSODQ���RSJHVWHOG�GRRU�6WHGHQERXZNXQGLJ�EXUHDX�5DSS��5RWWHUGDP������������� JHJHYHQV� DINRPVWLJ� XLW� HHQ� DQDO\VH�� XLWJHYRHUG� GRRU� 6HLQSRVW� DGYLHVEXUHDX� YDQ� KHW� RQWZLNNHOLQJVSHUVSHFWLHI� HQ� GHDI]HWPRJHOLMNKHGHQ�YRRU�GHHOJHELHG���YDQ�KHW�&RUQHOLV�'RXZHV�WHUUHLQ��ID[�:��9DO�GG����PHL������
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7DEHO���� JHSODQG� EUXWR� YORHURSSHUYODN� �%92�� YRRU� GH� YHUVFKLOOHQGH� JHSODQGH� EHGULMIVFDWHJRULHsQYRRU�GHHOJHELHG���YDQ�KHW�&RUQHOLV�'RXZHV�WHUUHLQ
EHGULMIVFDWHJRULH VHFWRU RPYDQJ� LQ� P�EYR RPYDQJ�%** SDUNHUHQ ELM]RQGHUKHGHQ
NOHLQH�LQGXVWULH UHSDUDWLHGHFRU��LQWHULHXUERXZJUDILVFKHOHNWURWHFKQLHNPDFKLQHV

�����������������������������������

������ ����������P� EYR��������SODDWVHQ PLGGHQJHELHGYHUNRRS����������P� EYR

,&7 FRQWHQW�FUHDWLHIFRPSXWLQJFRPPXQLFDWLH
������������������������

����� ����P� EYR����SODDWVHQ ]XLGHOLMNH�VWURRNYHUKXXU��������P� EYR
]DNHOLMNHGLHQVWYHUOHQLQJ UHFODPHDUFKLWHFWHQILQDQFLHHOXLWJHYHULMFDWHULQJXLW]HQGEXUHDXVFKRRQPDDN

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

������ �����P� EYR����SODDWVHQ RRVWHOLMNYHUKXXU��������P� EYR��IODWWHG�IDFWRULHV��������P� EYR

OHLVXUH KRUHFDNLQGHUGDJYHUEOLMINDSSHUHWF
������ ����� ��������P� EYR��������SODDWVHQ ]XLGHOLMN�RRVWHOLMNYHUKXXU���������P� EYR

727$$/ ������� ������
,Q�GH�YROJHQGH�SDUDJUDIHQ�ZRUGHQ�GH�EHGULMIVFDWHJRULHsQ�QDDU�HQHUJLHJHEUXLN�JHNDUDNWHULVHHUG����� .OHLQH�LQGXVWULH%LM�EHGULMYHQ�PHW�ZHLQLJ�PHGHZHUNHUV�SHU�YLHUNDQWH�PHWHU�OLJW�HHQ�SRVLWLRQHULQJ�LQ�GH�NXQVWOLFKW]RQHYRRU� GH� KDQG�� ]RDOV� ELMYRRUEHHOG� PHXEHOPDNHUV�� UHSDUDWLHEHGULMYHQ�� GHFRUERXZHUV�� HWF��� 'H]HEHGULMYHQ�RSHUHUHQ�KHW�OLHIVW�PHW�NXQVWOLFKW��GDW�GXV�DOWLMG�EUDQGW�WLMGHQV�RSHQLQJVXUHQ��HQ�KHEEHQ�RYHUKHW� DOJHPHHQ� YHHO� UXLPWH� �LQ� GH� YRUP� YDQ� HHQ� JURRW� YROXPH�� QRGLJ�� 'LW� EHWHNHQW� GDW� ]H� YDDN� LQJHERXZHQ�]LWWHQ�GLH�HHQ�YRRU�KHW�HQHUJLHJHEUXLN�JXQVWLJH�RSSHUYODNWH�YROXPH�YHUKRXGLQJ�KHEEHQ��GDWZLO� ]HJJHQ� HHQ� UHODWLHI� NOHLQ� RSSHUYODN� LQ� YHUKRXGLQJ� WRW� KHW� YROXPH�� +LHUGRRU� ZRUGW� KHWZDUPWHYHUOLHV�GRRU�GH�JHYHO�YHUPLQGHUG�HQ�LV�GH�EHKRHIWH�DDQ�YHQWLODWLH�UHODWLHI�ODDJ��9RRU�VSHFLILHNHEHGULMYHQ�GLH� JHHQ�GDJOLFKWEHKRHIWH�KHEEHQ� LV�GH�NXQVWOLFKW]RQH�HYHQHHQV�JHVFKLNW�]RDOV� ELRVFRSHQ�]DOHQFHQWUD�� GLVFR
V� HQ� GHUJHOLMNH�� 'H� LQVFKDWWLQJ� LV� GDW� GH]H� EHGULMYHQ� RYHU� HHQ� JHPLGGHOGHKRHYHHOKHLG�DSSDUDWXXU�EHVFKLNNHQ������ ,&7%HGULMYHQ� PHW� YHHO� DSSDUDWXXU� HQ� RYHU� KHW� DOJHPHHQ� HHQ� JURWH� LQ]HW� YDQ� SHUVRQHHO� ]RDOV� �UHSUR��JUDILVFKH�EHGULMYHQ��PXOWLPHGLD�EHGULMYHQ��GH�,&7�VHFWRU�HQ�GHUJHOLMNH�KHEEHQ�HHQ�JURWH�HOHNWULFLWHLW�HQ�NRHOEHKRHIWH��%LM�GH]H�FDWHJRULH�NXQQHQ�HQHUJLHEHVSDULQJHQ�YHHO�RSOHYHUHQ�]RZHO�GRRU�EHSHUNLQJYDQ�GH�YUDDJ�QDDU�HQHUJLH�DOV�GRRU�YHUKRJLQJ�YDQ�GH�HIILFLsQWLH�YDQ�GH�RSZHNNLQJ�YDQ�ZDUPWH��NRXGHHQ�HOHNWULFLWHLW��'DDUQDDVW�LV�GDJOLFKWWRHWUHGLQJ�HQ�XLW]LFKW�RRN�YDQ�JURRW�EHODQJ������ =DNHOLMNH�GLHQVWYHUOHQLQJ%HGULMYHQ� PHW� HHQ� PHHU� GDQ� JHPLGGHOG� DDQWDO� PHGHZHUNHUV� SHU� YLHUNDQWH� PHWHU� ]RDOVGLHQVWYHUOHQHQGH�EHGULMYHQ�KHEEHQ�HHQ�JURWH�EHKRHIWH�DDQ�GDJOLFKW��XLW]LFKW�HQ��QDWXXUOLMNH��YHQWLODWLH�3RVLWLRQHULQJ�LQ�GH�GDJOLFKW]RQH�YDQ�HHQ�JHERXZ�LV�GDQ�HHQ�ORJLVFKH�NHX]H�
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'H� GLFKWKHLG� YDQ� DSSDUDWXXU� LV� JHPLGGHOG� HQ� GH� EHKRHIWH� DDQ� NRHOLQJ� NDQ� ELM� YROGRHQGHPRJHOLMNKHGHQ� YRRU� �QDWXXUOLMNH�� YHQWLODWLH� JHULQJ� ]LMQ�� 'H]H� FDWHJRULH� NRPW� RYHUHHQ� PHW� HHQJHPLGGHOG�PRGHUQ�NDQWRRU������ /HLVXUH,Q�GH�KRUHFD�]LMQ�SHU�YLHUNDQWH�PHWHU�ZHLQLJ�YDVWH�ZHUNSOHNNHQ�HQ�GH�ZHUNSOHNNHQ�]LMQ� ]RGDQLJ�GDWGDJOLFKW�QLHW�HHQ�HHUVWH�YHUHLVWH�LV��'H�RQGHUVWH�ERXZODDJ�YDQ�HHQ�JHERXZ�RI�ELQQHQVWUDWHQ�]LMQ�RRN�XLWVRFLDDO�RRJSXQW�HHQ�JRHGH�ORFDWLH�YRRU�KRUHFD�HQ�DDQYHUZDQWH�EHGULMYHQ��(U�LV�LQ�GH]H�EHGULMYHQ�HHQKRJH�LQWHUQH�ZDUPWHSURGXFWLH�GRRU�DSSDUDWXXU�HQ�PHQVHQ�GLH�HFKWHU�]HHU�ZLVVHOHQG�LV��'RRU�GH�KRJHEHGULMIVWLMGHQ� �KRWHOV�� LV� GH�ZDUPWHYUDDJ� KRRJ��'RRU� DDQZH]LJKHLGVV\VWHPHQ� HQ� ±VFKDNHOLQJHQ� ]LMQKLHU�KRJH�UHGXFWLHV�YDQ�KHW�HQHUJLHJHEUXLN�WH�EHKDOHQ���� .DUDNWHULVHULQJ��VWHGHQ�ERXZ'H� YRUPLQJ� YDQ� HHQ� VWHGHQERXZNXQGLJ� SODQ� KHHIW� LQ� WZHH� IDVHQ� SODDWV� JHYRQGHQ�� +HW� HHUVWHVWHGHQERXZNXQGLJ�SODQ�ODJ�WHQ�JURQGVODJ�DDQ�GH�HHUVWH�IDVH�YDQ�GLW�RQGHU]RHN��'H�EHYLQGLQJHQ�XLW�GHHHUVWH�IDVH�]LMQ�ODWHU�DDQJHYXOG�PHW�GH�HQHUJHWLVFKH�DVSHFWHQ�YDQ�KHW�WZHHGH�SODQ������ (HUVWH�VWHGHQERXZNXQGLJ�SODQ,Q�KHW�HHUVWH�VWHGHQERXZNXQGLJ�SODQ�ZDV�GH�ERXZ�JHSODQG�YDQ�HHQ�DDQWDO��ERGHPEHGHNNHUV���YHUGHUJHQRHPG�EHGULMIVKDOOHQ��HQ��IODWWHG�IDFWRULHV���YHUGHU�JHQRHPG�EHGULMIVWRUHQV���,Q�RQGHUVWDDQGH�ILJXXULV�HHQ�YRRUEHHOG�JHJHYHQ�YDQ�KRH�GH]H�FRPELQDWLH�YDQ�JHERXZHQ�HU�XLW�]RX�NXQQHQ�]LHQ��+HW�WRWDOHRSSHUYODN�DDQ�EHGULMIVKDOOHQ�EHGUDDJW�RQJHYHHU��������P ���KHW�RSSHUYODN�DDQ�EHGULMIVWRUHQV�EHGUDDJWRQJHYHHU���������P��

)LJXXU��� VFKHPDWLVFKH�ZHHUJDYH� YDQ� GH� FRPELQDWLH� YDQ� EHGULMIVWRUHQV� HQ� EHGULMIVKDOOHQ� LQ� KHW� �HVWHGHQERXZNXQGLJ�SODQ
'H�EHGULMIVKDOOHQ�ZRUGHQ�JHNHQPHUNW�GRRU�KHW�JURWH�JURQGRSSHUYODN�GDW�]H�EHVWULMNHQ�HQ�KHEEHQ�HHQQXWWLJH�KRRJWH�YDQ�RQJHYHHU���PHWHU��'H�PRJHOLMNKHGHQ�YRRU�GDJOLFKWWRHWUHGLQJ�]LMQ�EHSHUNW��2S�GH]HEHGULMIVKDOOHQ� ZRUGHQ� YHUVSUHLG� KRJH� NDQWRRUJHERXZHQ� JHSODDWVW�� YDQ� PD[LPDDO� ���� ODJHQ� �WRWPD[LPDDO����PHWHU�HQ�PHW�HHQ�RSSHUYODN�YDULsUHQG�YDQ�RQJHYHHU������WRW������P �����'H]H�JHERXZHQZRUGHQ�JHNHQPHUNW�GRRU�KXQ�KRJH� HQ� VODQNH�ERXZ��'H�PRJHOLMNKHGHQ� YRRU� GDJOLFKWWRHWUHGLQJ� ]LMQJRHG�HQ�GH�YRUP�GUDDJW�ELM�DDQ�EHSHUNLQJ�YDQ�GH�ZDUPWHYUDDJ��'H�EHGULMIVJURRWWH�]DO�JDDQ�YDULsUHQYDQ� ����������� P��� 3DUNHHUJHOHJHQKHLG� LV� JHVLWXHHUG� LQ� HQNHOH� RI� RQGHU� DOOH� EHGULMIVKDOOHQ�� 'HODDJERXZ�LV�LQ�HHUVWH�LQVWDQWLH�GZDUV�RS�GH�,-�RHYHU�JHVLWXHHUG��'H�EHGULMIVKDOOHQ�ZRUGHQ�GRRUVQHGHQGRRU�HHQ�GZDUVVWUDDW��'H�KRRJERXZ�]DO�ZRUGHQ�YHUVSUHLG�RYHU�KHW�GHHOJHELHG��2P�WH�JDUDQGHUHQ�GDWHU�PRJHOLMNKHGHQ�]LMQ�RP�LQ�GH�WRHNRPVW�IXQFWLHV�YDQ�GH�DDQZH]LJH�JHERXZHQ�WH�YHUDQGHUHQ��ZRUGW�HUXLWJHEUHLG� JHNHNHQ� QDDU� GH� LQGHOLQJ� YDQ� GH� JHERXZHQ�� ]RDOV� VWUDPLHQPDWHQ� HQ� YHUGLHSLQJVKRRJWHQ�ELMYRRUEHHOG�WRW���PHWHU�KRJH�UXLPWHQ���+HW�LV�HFKWHU�RRN�YDQ�EHODQJ�WH�NLMNHQ�ZDW�KHW�PHHVW�JXQVWLJHJODVRSSHUYODN� LV�HQ�LQ�YHUEDQG�PHW�PRJHOLMNH�ZRRQZHQVHQ� LQ�GH� WRHNRPVW� LV�KHW�RRN�YDQ�EHODQJ� WHNLMNHQ� QDDU� VFKDGXZZHUNLQJ� YDQ� GH� YHUVFKLOOHQGH� JHERXZHQ� RS� HONDDU� HQ� QDDU� GH� ZLQGVWURPLQJHQURQGRP�GH�JHERXZHQ�

EHGULMIVWRUHQV EHGULMIVKDOOHQ
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����� 7ZHHGH�VWHGHQERXZNXQGLJ�SODQ,Q� KHW� WZHHGH� VWHGHQERXZNXQGLJ� SODQ� LV� GH� RQGHUYHUGHOLQJ� YDQ� EHGULMIVKDOOHQ� HQ� NDQWRRUWRUHQVYHUODWHQ��'H�JHERXZHQ�KHEEHQ�YULMZHO�DOOH�GH�YRUP�YDQ�HHQ�FDUUp�PHW�HHQ�ELQQHQSODDWV�RI�DWULXP��'LWDWULXP�LV�JHKHHO�RI�JHGHHOWHOLMN�DIJHGHNW�PHW�HHQ�JOD]HQ�NDS�
2S�GH�RQGHUVWH�ERXZODDJ�GLH�]LFK�LQ�KHW�DWULXP�EHYLQGW�ZRUGW�SODDWV�JHERGHQ�DDQ�SDUNHHUJDUDJHV�HQNOHLQH�LQGXVWULH��'H�WZHHGH�ERXZODDJ�LQ�KHW�DWULXP�ZRUGW�GHHOV�JHEUXLNW�DOV�SDUNHHUJDUDJHV��'H�NOHLQHLQGXVWULH�EHYLQGW�]LFK�YHUGHU�LQ�GHOHQ�YDQ�GH�HHUVWH��WZHHGH�HQ�GHUGH�ODDJ�YDQ�GH�JHERXZHQ��/HLVXUHDFWLYLWLHV� ]LMQ� JHVLWXHHUG� RS� GH� QRRUG�� HQ� ]XLGJHYHOV� YDQ� GH� HHUVWH� WZHH� ERXZODJHQ� HQ� GH� ,&7� HQ]DNHOLMNH�GLHQVWYHUOHQLQJ�EH]HW�GH�UHVW�YDQ�KHW�ERXZYROXPH�

)LJXXU��� VFKHPDWLVFKH�ZHHUJDYH�YDQ�GH�EHGULMIVJHERXZHQ�LQ�KHW��H VWHGHQERXZNXQGLJ�SODQ
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�� 67('(1%28:.81',*(�6758&7885
2P� HHQ� RSWLPDOH� HQHUJLH� LQIUDVWUXFWXXU� WH� NXQQHQ� YRRUVWHOOHQ� YRRU� GHHOJHELHG� �� YDQ� KHW� &RUQHOLV'RXZHV� WHUUHLQ� LV� HHUVW� RS� VWHGHQERXZNXQGLJ� HQ� JHERXZQLYHDX� JHNHNHQ�ZHONH�XLWJDQJVSXQWHQ� YDQEHODQJ�]LMQ��'DDUELM�LV�VSHFLILHN�DDQGDFKW�EHVWHHG�DDQ�GH�VRRUWHQ�JHERXZHQ�GLH�]LMQ�JHVLWXHHUG�RS�KHW&RUQHOLV� 'RXZHV� WHUUHLQ�� (U� LV� RRN� UHNHQLQJ� PHH� JHKRXGHQ� GDW� HU� SODQQHQ� ]LMQ� RP� RS� WHUPLMQ� GHZHUNIXQFWLH�RS�GLW�EHGULMYHQWHUUHLQ�WH�YHUYDQJHQ�GRRU�HHQ�ZRRQIXQFWLH���� 6WHGHQERXZNXQGLJH�VWUXFWXXU2P� HHQ� GXXU]DDP� EHGULMYHQWHUUHLQ� WH� NXQQHQ� ERXZHQ� LV� KHW� DOV� HHUVWH� YDQ� EHODQJ� JRHGHXLWJDQJVSXQWHQ� YRRU� KHW� �VWHGHQ�ERXZNXQGLJ� RQWZHUS� RS� WH� VWHOOHQ�� ]RGDW� GH� JHERXZJHERQGHQHQHUJLHYUDDJ�]RYHHO�PRJHOLMN�JHUHGXFHHUG�ZRUGW��'H�YROJHQGH�XLWJDQJVSXQWHQ�ZRUGHQ�RQGHUVFKHLGHQ�x YRUP�LQGLYLGXHOH�JHERXZHQ�HQ�JHFRPELQHHUG�x RULsQWDWLH�LQGLYLGXHOH�JHERXZHQ�WHQ�RS]LFKWH�YDQ�GH�]RQ�HQ�WHQ�RS]LFKWH�YDQ�HONDDU�x SRVLWLRQHULQJ�JHERXZHQ�x JHERXZLQGHOLQJ�x PDWHULDDOJHEUXLN�
'H]H� XLWJDQJVSXQWHQ� YRUPHQ� GH� EDVLV�� 3DV� GDDUQD� LV� KHW� ]LQYRO� WH� LQYHQWDULVHUHQ� ZHONHHQHUJLHEHSHUNHQGH�PDDWUHJHOHQ�NXQQHQ�ZRUGHQ�JHQRPHQ�RS�KHW�QLYHDX�YDQ�FRPSRQHQWHQ�]RDOV�GHOHQYDQ� GH� JHERXZVFKLO�� LQVWDOODWLHRQGHUGHOHQ�� YHUOLFKWLQJ�� HQ� JHEUXLNWH� DSSDUDWXXU�� 'DDUQDDVW� PRHW� HUUHNHQLQJ�PHH�ZRUGHQ�JHKRXGHQ�GDW�LQ�GH�NRPHQGH����MDDU��ZDDULQ�GH�ERXZ�YDQ�KHW�&RUQHOLV�'RXZHVWHUUHLQ� SODDWV� YLQGW�� GH� GRRU� GH� 1HGHUODQGVH� RYHUKHLG� RSJHVWHOGH� HQHUJLHSUHVWDWLH�HLVHQ� YRRU� GHXWLOLWHLWVVHFWRU�YHUGHU�YHUVFKHUSW�]XOOHQ�ZRUGHQ��9RRU�NDQWRUHQ�ZRUGW�YHUZDFKW�GDW�GH�(3&�]DO�]DNNHQYDQ�����QDDU�����RI�QRJ�ODJHU��GLW�EHWHNHQW�DDQ]LHQOLMN�PHHU�HLVHQ�YRRU�]RZHO�GH�VFKLO�DOV�GH�LQVWDOODWLH�
,Q�EHGULMYHQ�ZRUGW�GH�JHERXZJHERQGHQ�HQHUJLHYUDDJ�EHSDDOG�GRRU�NRHOLQJ��YHUOLFKWLQJ��WUDQVPLVVLH�HQYHQWLODWLH�� 'DDUQDDVW� ZRUGHQ� RS� KHW� &RUQHOLV� 'RXZHV� WHUUHLQ� YRRU� HHQ� EHODQJULMN� GHHO� EHGULMYHQJHKXLVYHVW� PHW� HHQ� KRRJ� DSSDUDWXXUJHERQGHQ� HQHUJLHJHEUXLN� �]LH� KRRIGVWXN� �� �.DUDNWHULVHULQJGHHOJHELHG� ����� 'H]H� DSSDUDWXXU� KHHIW� HHQ� EHODQJULMN� DDQGHHO� LQ� GH� LQWHUQH� ZDUPWHSURGXFWLH�� 'HNRHOLQJ�LV�VWHUN�DDQ�GLW�DSSDUDWXXUJHEUXLN�JHUHODWHHUG�
.RHOYUDDJ6WHGHQERXZNXQGLJH�PDDWUHJHOHQ� GLH� JHQRPHQ� NXQQHQ�ZRUGHQ� RP� GH� NRHOYUDDJ� ]RYHHO�PRJHOLMN� WHUHGXFHUHQ�]LMQ��x EORNNHQERXZ�LQ�SODDWV�YDQ�VWURNHQERXZ�RP�OLFKW��HQ�OXFKWWRHWUHGLQJVPRJHOLMNKHLG�DOV�JHYROJ�YDQHHQ�JURRW�JHYHORSSHUYODN�WH�YHUJURWHQ�LQ�YHUKRXGLQJ�WRW�KHW�YROXPH��]LH�RQGHUVWDDQGH�ILJXXU��

� 'HHOV�DINRPVWLJ�XLW��/LJWKDUW��)�$���/��9HUNHUN��0��/DIOHXU��.��9HUVWHHJ����SURJUDPPD�YRRU�JURHQH�HLVHQ�YRRU7UDSH]LXP�$PHUVIRRUW��(&1�&����������RNWREHU������
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YHQWLODWLHGDJOLFKW

)LJXXU���� YHUJURWLQJ� YDQ� GH� OXFKW�� HQ� OLFKWWRHWUHGLQJVPRJHOLMNKHGHQ� LQ� EHGULMIVJHERXZHQ� GRRUYHUJURWLQJ�YDQ�KHW�JHYHORSSHUYODN��EORNNHQ�LQ�SODDWV�YDQ�VWURNHQ�
x ZHUNSOHNNHQ�]RYHHO�PRJHOLMN� LQ�GH�EXXUW�YDQ� WH�RSHQHQ�UDPHQ�SODDWVHQ��GLW�ZLO�]HJJHQ�RQGLHSHJHERXZHQ�RI�JHERXZHQ�PHW�KRUL]RQWDOH�HQ�RI�YHUWLFDOH�OXFKWNRNHUV�RI�DWULD�x JHYHOPDWHULDOHQ�PHW�HHQ�JURRW�UHIOHFWLHYHUPRJHQ�RP�DEVRUSWLH�YDQ�]RQQHZDUPWH�WH�YHUPLMGHQ�x WRHSDVVLQJ�YDQ�PDWHULDOHQ�ZDDULQ�YHHO�ZDUPWH�JHDFFXPXOHHUG�NDQ�ZRUGHQ��GDQ�NDQ�HU�RRN�JRHGJHEUXLN�ZRUGHQ�JHPDDNW�YDQ�]RPHUQDFKWYHQWLODWLH�x ERXZHQ�PHW�YROGRHQGH�PDVVD�RP�ZDUPWH�DFFXPXODWLH�PRJHOLMN�WH�PDNHQ�x RSWLPDDO�JODVRSSHUYODN��GDW�ZLO�]HJJHQ�QLHW�PHHU�GDQ�QRRG]DNHOLMN�LV�x NRUWH�ZHVWHOLMNH�HQ�RRVWHOLMNH�JHYHOV��ZDQW�]RQ�RS�GH]H�JHYHOV�LV�PLQGHU�JRHG�WH�ZHUHQ��YDQZHJHGH�ODJHUH�LQYDOVKRHN�GDQ�]RQ�RS�GH�]XLGJHYHO��KRJH�LQYDOVKRHN��x YROGRHQGH�EHJURHLLQJ�

��
'2:172:1 85%$15(6,'(17,$/ &200(5&,$/ 68%85%$15(6,'(17,$/3$5. 585$/)$50/$1' 585$/

)LJXXU��� GH�LQYORHG�YDQ�EHJURHLLQJ�LQ�GH�JHERXZGH�RPJHYLQJ�RS�GH�KRRJWH�YDQ�GH�WHPSHUDWXXU�GLHLQ�KHW�EHWUHIIHQGH�JHELHG�NDQ�ZRUGHQ�EHUHLNW
,Q�ERYHQVWDDQGH�ILJXXU�LV�WH�]LHQ�KRH�KRRJ�GH�WHPSHUDWXXU�RS�HHQ�]HOIGH�GDJ�NDQ�RSORSHQ�DIKDQNHOLMNYDQ�GH�PDWH�YDQ�EHJURHLLQJ��KRH�PHHU�YHUGDPSHQG�RSSHUYODN�YDQ�EHJURHLLQJ�DDQZH]LJ�LV��KRH�ODJHUGH�JHPLGGHOGH�WHPSHUDWXXU�
9HUOLFKWLQJ2RN�KHW�HQHUJLHJHEUXLN�DOV�JHYROJ�YDQ�YHUOLFKWLQJ�LV�LQ�EHGULMIVJHERXZHQ�YDQ�JURRW�EHODQJ��'DDUQDDVWZRUGW� GRRU� NXQVWYHUOLFKWLQJ�ZDUPWH� DIJHVWDDQ�� %HSHUNHQ� YDQ� GH� KRHYHHOKHLG� NXQVWOLFKW� EHSHUNW� GHNRHOEHKRHIWH��'H�PDDWUHJHOHQ� WHU� EHSHUNLQJ� YDQ� GH� NRHOYUDDJ�� VOXLWHQ�JRHG� DDQ� ELM�PDDWUHJHOHQ� WHUEHSHUNLQJ�YDQ�YHUOLFKWLQJ��/XFKWKRYHQ�NXQQHQ�ELMYRRUEHHOG�WHJHOLMNHUWLMG�GLHQVW�GRHQ�DOV� OLFKWKRYHQ�



(&1�&�������� ��

$DQYXOOHQG� ]RXGHQ� GH]H� KRYHQ� YRRU]LHQ� NXQQHQ� ZRUGHQ� YDQ� UHIOHFWHUHQG� PDWHULDDO� RP� GHOLFKWRSEUHQJVW� WH� YHUJURWHQ�� 'RRU� WH� ERXZHQ� LQ� EORNNHQ� LQ� SODDWV� YDQ� VWURNHQ� LV� HU� HHQ� EHWHUHPRJHOLMNKHLG� YRRU� GDJOLFKWWRHWUHGLQJ� �]LH� ILJXXU� ���� $DQYXOOHQG� ]LMQ� GH� YROJHQGH� PDDWUHJHOHQ� YDQEHODQJ�x LQ�GDJOLFKW]RQHV�PRHWHQ�DOOHHQ�GLH�IXQFWLHV�JHSODDWVW�ZRUGHQ�GLH�RRN�GDDGZHUNHOLMN�GDJOLFKW�QRGLJKHEEHQ�� /LIWHQ�� WUDSSHQKXL]HQ�� SDUNHHUJDUDJHV�� UXLPWHQ� YRRU� DSSDUDWXXU� PRHWHQ� EXLWHQ� GHGDJOLFKW]RQH�ZRUGHQ�JHVLWXHHUG�x GH�VWUXFWXXU�HQ�KHW�UHIOHFWLHYHUPRJHQ�YDQ�PDWHULDOHQ�DDQ�GH�EXLWHQ]LMGH�NDQ�RRN�ELMGUDJHQ�DDQ�HHQEHWHUH�GDJOLFKWWRHWUHGLQJ�x RSORSHQG�ERXZHQ�YDQ�]XLG�QDDU�QRRUG�

)LJXXU���� VFKHPDWLVFKH� ZHHUJDYH� YDQ� OLFKWWRHWUHGLQJ� DOV� JHYROJ� YDQ� RSORSHQG� ERXZHQ� �OLQNV� LQILJXXU��HQ�OLFKWWRHWUHGLQJ�DOV�JHYROJ�YDQ�KHW�ERXZHQ�LQ�EORNNHQ��UHFKWV�LQ�ILJXXU��
x YRRU� HHQ� JRHGH� GDJOLFKWWRHWUHGLQJ� LV� HHQ� JURRW� JODVRSSHUYODN� YDQ� EHODQJ�� +HW� JODVRSSHUYODNEHwQYORHGW�HFKWHU�RRN�GH�NRHOYUDDJ�HQ�ZDUPWHYHUOLH]HQ��'RRUJDDQV�ZRUGW�HHQ�JODVSHUFHQWDJH�YDQ����DOV�HHQ�JRHG�JHNR]HQ�YHUKRXGLQJ�EHVFKRXZG�
:DUPWH9RRU�]RYHU�HU�LQ�EHGULMIVUXLPWHQ�QRJ�EHKRHIWH�LV�DDQ�ZDUPWH�LV�KHW�YDQ�EHODQJ�GH�YROJHQGH�DVSHFWHQPHH�WH�QHPHQ�LQ�KHW�ERXZNXQGLJ�RQWZHUS�x YHUNOHLQLQJ�YDQ�KHW�YHUOLHVJHYHQG�VFKLORSSHUYODN�LQ�YHUKRXGLQJ�WRW�KHW�YROXPH��+HW�VWDSHOHQ�YDQPHHUGHUH�JHERXZHQ�OHLGW�WRW�KHW�YHUNOHLQHQ�YDQ�KHW�ZDUPWHYHUOLHVJHYHQG�RSSHUYODN��%LM�VWDSHOLQJZRUGW�YROGRHQGH�OLFKW��HQ�OXFKWWRHWUHGLQJ�EHKRXGHQ��]LH�RQGHUVWDDQGH�ILJXXU��

)LJXXU����YHUNOHLQLQJ�YDQ�KHW�ZDUPWHYHUOLHVJHYHQG�RSSHUYODN�GRRU�YHUWLFDOH�VWDSHOLQJ
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x GH� JHERXZHQ�PRHWHQ� ]RYHHO�PRJHOLMN� ODQJV�GH� RRVW�ZHVW� DV�ZRUGHQ� JHOHJG� HQ� GDDUPHH� RS� KHW]XLGHQ�ZRUGHQ�JHRULsQWHHUG�2YHUYHUKLWWLQJ�LV�LQ�GDW�JHYDO�KHW�PHHVW�HHQYRXGLJ�WH�YRRUNRPHQ�HQHU�NDQ�RSWLPDDO�JHEUXLN�ZRUGHQ�JHPDDNW�YDQ�YRRUYHUZDUPLQJ�LQ�ZLQWHU��YRRU��HQ�QDVHL]RHQ��'HVWURRNOHQJWHQ�PRHWHQ�GDDUELM�HFKWHU�QLHW�WH�ODQJ�ZRUGHQ�YDQZHJH�GH�PRJHOLMNH�EHOHPPHULQJ�YDQOLFKWWRHWUHGLQJ�LQ�KHW�JHERXZ�]HOI�HQ�RS�DQGHUH�JHERXZHQ�
9HQWLODWLH7RW� VORW� LV� KHW� HVVHQWLHHO� GDW� HU� JRHGH� PRJHOLMNKHGHQ� YRRU� YHQWLODWLH� ZRUGHQ� RSJHQRPHQ� LQ� GHERXZNXQGLJH�XLWJDQJVSXQWHQ�x JHYHOV�HQ�GDNHQ�ZDDULQ�]LFK�HOHPHQWHQ�EHYLQGHQ�GLH�JHRSHQG�NXQQHQ�ZRUGHQ�x JURWH� FHQWUDOH� VFKDFKWHQ�GRRU�KHW� JHERXZ�YRRU� DIYRHU� YDQ� RYHUWROOLJH�ZDUPWH�� ELMYRRUEHHOG� DOVJHYROJ�YDQ�GH�ZDUPWHSURGXFWLH�YDQ�DSSDUDWXXU�
��� (QHUJLHDVSHFWHQ�HHUVWH�VWHGHQERXZNXQGLJ�SODQ+HW� HHUVWH� VWHGHQERXZNXQGLJ�SODQ�YRRU]DJ� LQ��� VRRUWHQ�JHERXZHQ��GLH�HON�KXQ�HLJHQ� NDUDNWHULVWLHNKHEEHQ��]LH�SDUDJUDDI��������
,Q�GH�EHGULMIVWRUHQV�]LMQ�HU�]LMQ�JRHGH�PRJHOLMNKHGHQ�YRRU�GDJOLFKWWRHWUHGLQJ�HQ�GH�YRUP�VOXLW�DDQ�ELMGH� ZHQVHQ� WHQ� DDQ]LHQ� YDQ� EHSHUNLQJ� YDQ� GH� ZDUPWHYUDDJ� �]LH� RQGHUVWDDQGH� ILJXXU� XLW� KHWPDVWHUSODQ���'H]H�JHERXZHQ�OLMNHQ�YRRUDO�JHVFKLNW�YRRU��,&7��HQ��]DNHOLMNH�GLHQVWYHUOHQLQJ��

)LJXXU��� ]LFKW� YDQDI� KHW� ,-� RS� GHHOJHELHG� �� YDQ� KHW� &RUQHOLV� 'RXZHV� WHUUHLQ� PHW� GDDURSEHGULMIVWRUHQV�HQ��KDOOHQ�JHVLWXHHUG���H VWHGHQERXZNXQGLJ�SODQ�
%LM�GH�JHSODQGH�KRRJERXZ�PRHW�DDQGDFKW�ZRUGHQ�EHVWHHG�DDQ�GH�RQGHUOLQJH�SRVLWLRQHULQJ��+HW�JDDW�LQKHW�ELM]RQGHU�RP�KHW�DVSHFW�VFKDGXZZHUNLQJ��+HW�DVSHFW�XLW]LFKW�]DO�YRRU�GH�JHEUXLNHU�HFKWHU�RRN�YDQ]HHU�JURRW�EHODQJ�]LMQ��9RRU�GH�VFKDGXZZHUNLQJ�LV�KHW�JXQVWLJHU�JHERXZHQ�YHUVFKRYHQ�WHQ�RS]LFKWHYDQ�HONDDU�WH�SODDWVHQ�GDQ�LQ�OLMQ�
%LM� GH]H� ILJXXU� PRHW� RRN� ZRUGHQ� RSJHPHUNW� GDW� VODQNH�� KRJH� JHERXZHQ� GH� JURRWVWH� GDJOLFKW]RQHKHEEHQ�LQ�KHW�JHERXZ��,Q�KRJH�JHERXZHQ�PHW�HHQ�JURWHUH�SODWWHJURQG�GULQJW�PLQGHU�GDJOLFKW�GRRU�WRWGH�NHUQ�YDQ�KHW�JHERXZ��HU�]LMQ�PHHU�SODDWVHQ�GLH�NXQVWOLFKW�EHKRHYHQ���%LM�GH]H�JHERXZHQ�NDQ�HHQOLFKWKRI� RI� DWULXP� KHW� DDQWDO�ZHUNSOHNNHQ� PHW� GDJOLFKW� YHUKRJHQ�� +RRJXLW� GH� ERYHQVWH� GULH� HWDJHVSURILWHUHQ�HFKWHU�YDQ�HHQ�HHQYRXGLJH�OLFKWKRI��'H�ODJHU�JHOHJHQ�GHOHQ�EHKRHYHQ�H[WUD�YRRU]LHQLQJHQ]RDOV�UHIOHFWHUHQGH�RI�VSHFLDOH�KRORJUDILVFKH�HOHPHQWHQ�DDQ�GH�JHYHO�RP�QRJ�YDQ�GDJOLFKW�JHEUXLN�WHNXQQHQ� PDNHQ�� 'DDUQDDVW� LV� KHW� ELM� WRHSDVVLQJ� YDQ� OLFKWKRYHQ� RI� DWULD� YDQ� EHODQJ� WH� ]RUJHQ� YRRUYROGRHQGH�YHQWLODWLHPRJHOLMNKHGHQ�RP�RYHUYHUKLWWLQJ�LQ�GH�]RPHU�WH�YRRUNRPHQ��1DDUPDWH�GH�KRRJWHHQ�KHW�RSSHUYODN�YDQ�GH�EHGULMIVWRUHQV�WRHQHPHQ�ZRUGW�GH�VFKDGXZZHUNLQJ�YHUJURRW�HQ�GDDUPHH�GHGDJOLFKWWRHWUHGLQJ�WRW�GH�ODJHU�JHOHJHQ�EHGULMIVKDOOHQ�YHUPLQGHUW�
'H�EHGULMIVKDOOHQ�KHEEHQ�PLQGHU�PRJHOLMNKHGHQ�YRRU�GDJOLFKWWRHWUHGLQJ��'H]H�JHERXZHQ�OLMNHQ�YRRUDOJHVFKLNW�YRRU�GH��NOHLQH�LQGXVWULH��HQ��OHLVXUH��
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+HW�GDN�YDQ�HHQ�EHGULMIVKDO�NDQ�YHUVFKLOOHQGH�HQHUJHWLVFKH�IXQFWLHV�YHUYXOOHQ��� GUDJHU�YDQ�JURHQYRRU]LHQLQJHQ�YRRU�GH�EHVWULMGLQJ�YDQ�KHW�XUEDQ�KHDW�LVODQG�HIIHFW������YDQ�KHWWRWDOH�JURQGRSSHUYODN�]RX�HHQ�GRHOVWHOOLQJ�NXQQHQ�]LMQ� GLH� JHGHHOWHOLMN�NDQ�ZRUGHQ�JHUHDOLVHHUGRS�KHW�GDN���� GUDJHU�YDQ�IRWRYROWDwVFKH�]RQQHSDQHOHQ�YRRU�HOHNWULFLWHLWVRSZHNNLQJ��� KHW� WRHODWHQ�YDQ�GDJOLFKW� WRW�GH�ZHUNSOHN� GRRU� WUDQVSDUDQWH� RSHQLQJHQ� LQ� KHW� GDN� �����YDQ�KHWGDNYODN�PLWV�JRHG�YHUGHHOG�LV�UXLP�YROGRHQGH��UHI���'D\OLJKWLQJ�LQ�$UFKLWHFWXUH��($,��-DPHV���� EXIIHU�YDQ�UHJHQZDWHU��]LH�SXQW����

�� �

)LJXXU���� VFKHPDWLVFKH� ZHHUJDYH� GDNIXQFWLHV� �QXPPHUV� NRPHQ� RYHUHHQ� PHW� ERYHQVWDDQGHWRHOLFKWLQJ�
%HLGH�JHERXZYRUPHQ�KHEEHQ�LQ�GH]H�WRHSDVVLQJ�HHQ�JXQVWLJH�YROXPH�RSSHUYODNWHYHUKRXGLQJ�GRRU�GHJURWH�DIPHWLQJHQ��'RRU�KHW�UHODWLHI�NOHLQH�VFKLORSSHUYODN�LV�KHW�YHUOLHV�GRRU�WUDQVPLVVLH�UHODWLHI�NOHLQ���� (QHUJLHDVSHFWHQ�WZHHGH�VWHGHQERXZNXQGLJ�SODQ,Q� KHW� WZHHGH� VWHGHQERXZNXQGLJ� SODQ� LV�PLQGHU� YDULDWLH� LQ� JHERXZW\SHQ� DDQZH]LJ��'H� FDWHJRULHsQ³NOHLQH�LQGXVWULH´�HQ�³OHLVXUH´�]XOOHQ�YDQZHJH�KHW�RQWEUHNHQ�YDQ�KDOOHQ�RYHU�PHHUGHUH�YHUGLHSLQJHQPRHWHQ�ZRUGHQ�JHKXLVYHVW��+LHUGRRU�QHHPW�KHW�YHUWLFDDO�WUDQVSRUW�WRH�9DQZHJH�GH�DIQDPH�YDQ�KHW�GDNRSSHUYODN�WHQ�RS]LFKWH�YDQ�KHW�HHUVWH�RQWZHUS�]LMQ�GH�PRJHOLMNKHGHQYDQ�EHJURHLGH�YODNNHQ� DIJHQRPHQ��'H� DWULD� YDQ� GH� JHERXZHQ� OHQHQ� ]LFK�PLQGHU� YRRU� HHQ� JH]RQGHYHJHWDWLH�YDQZHJH�KHW�RQWEUHNHQ�YDQ�YROGRHQGH�GDJOLFKW�HQ�YHQWLODWLH�

)LJXXU�����FDUUp�YRUPLJH�JHERXZHQ�PHW�DWULD���H VWHGHQERXZNXQGLJ�SODQ��
'H� UXLPWHQ� GLH� JUHQ]HQ� DDQ� GH� DWULD� NULMJHQ� DDQ]LHQOLMN� PLQGHU� GDJOLFKW� GDQ� GH� UXLPWHQ� DDQ� GHEXLWHQ]LMGH� YDQ� GH� JHERXZHQ�� YRRUDO� LQ� GH� LQZHQGLJH� KRHNHQ� HQ� RS� SODDWVHQ� ZDDU� KHW� DWULXP� LVDIJHGHNW� PHW� HHQ� JOD]HQ� NDS�� 'RRU� HHQ� JOD]HQ� NDS� ZRUGW� GH� GDJOLFKWWRHWUHGLQJ� PHW� ������YHUPLQGHUG��+HW�HOHNWULFLWHLWVYHUEUXLN�YRRU�NXQVWOLFKW�]DO�GRRU�GH]H�ERXZYRUP�DDQ]LHQOLMN� WRHQHPHQWHQ�RS]LFKWH�YDQ�KHW�HHUVWH�RQWZHUS�
'H� DWULD� ]LMQ� UXLPWHQ� GLH� YDQZHJH� KXQ� JHVORWHQ� YRUP� VOHFKW� ZRUGHQ� GRRUVSRHOG� PHW� EXLWHQOXFKW�'DDUGRRU� ]DO� GH� EXLWHQOXFKWWHPSHUDWXXU� LQ� GH� DWULD� KRJHU� ]LMQ� GDQ� ³EXLWHQ´� KHW� JHERXZ��'LW� HIIHFWZRUGW�YHUVWHUNW�RS�SODDWVHQ�ZDDU�KHW�DWULXP�ZRUGW�DIJHGHNW�GRRU�HHQ�JOD]HQ�NDS�
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'H�UXLPWHQ�GLH�JUHQ]HQ�DDQ�GH�DWULD�HUYDUHQ�HHQ�KRJHUH�EXLWHQWHPSHUDWXXU�HQ�]LMQ� HHUGHU�RYHUYHUKLWGDQ�UXLPWHQ�DDQ�GH�EXLWHQ]LMGH�YDQ�KHW�JHERXZ��'H�QRRG]DDN�YRRU�NRHOLQJ�QHHPW�GXV�WRH�HQ�KHW�HIIHFWYDQ� QDWXXUOLMNH� YHQWLODWLH� HQ� ]RPHUQDFKWNRHOLQJ� DI�� +HW� JHYROJ� LV� HHQ� VWHUNH� YHUKRJLQJ� YDQ� KHWHQHUJLHJHEUXLN�YRRU�NRHOLQJ���� :RQLQJHQ=RDOV� UHHGV� ELM� GH� LQWURGXFWLH� LV� DDQJHJHYHQ� ]LMQ� HU� SODQQHQ� RP� RS� WHUPLMQ� GH� ZRRQIXQFWLH� WHLQWHJUHUHQ�LQ�KHW�WHUUHLQ��'LW�ZLO�]HJJHQ�GDW�HU�VSUDNH�]DO�]LMQ�YDQ�HHQ�DQGHU�VRRUW�IXQFWLHPHQJLQJ�PHWHHQ�DQGHU�HQHUJLHJHEUXLNVSDWURRQ��$DQJH]LHQ�GDW�QRJ�PLQVWHQV����MDDU�RS�]LFK�]DO�ODWHQ�ZDFKWHQ��OLMNWKHW�QLHW�]LQYRO�QX�UHHGV�ZRQHQ�DOV�HHQ�YDQ�GH�WH�RQGHUVFKHLGHQ�IXQFWLHV�WH�EHVFKRXZHQ��+HW�LV�HFKWHUZHO�EHODQJULMN� WH�RQGHU]RHNHQ�PHW�ZHONH�DVSHFWHQ�QX� UHHGV�UHNHQLQJ�NDQ�ZRUGHQ�JHKRXGHQ�RP�HHQRYHUJDQJ� YDQ�ZHUNHQ� QDDU�ZRQHQ� LQ� GH� WRHNRPVW� ]R� HHQYRXGLJ�PRJHOLMN� WH�PDNHQ�� (HQ� EHODQJULMNSUREOHHP�KLHUELM�LV�KHW�IHLW�GDW�KHW�HQHUJLHYUDDJSDWURRQ�YDQ�ZRQLQJHQ�ZH]HQOLMN�YHUVFKLOW�YDQ�GDW�YDQEHGULMIVJHERXZHQ�� LQ� ZRQLQJHQ� LV� GH� ZDUPWHYUDDJ� YHHO� KRJHU� HQ� NRHOLQJ� VSHHOW� HHQ� EHSHUNWH� URO�'DDUELM�PRHW� DDQJHWHNHQG�ZRUGHQ�GDW��PHGH� GRRU�GH� JRHGH� LVRODWLH� YDQ�ZRQLQJHQ� GLH� QX� JHERXZGZRUGHQ��NRHOLQJ�ZHO� VWHHGV� EHODQJULMNHU� EHJLQW� WH�ZRUGHQ��9RRU� GH� EHGULMIVJHERXZHQ� �]RZHO� LQ�KHWHHUVWH�DOV�WZHHGH�VWHGHQERXZNXQGLJH�SODQ��NXQQHQ�HFKWHU�QX�DO�GH�YROJHQGH�DVSHFWHQ�LQ�KHW�RQWZHUSZRUGHQ�PHHJHQRPHQ�x PRJHOLMNKHLG�WRW�KHW�WHUXJ]HWWHQ�YDQ�GH�JHYHO�]RGDW�HHQ�EDONRQ��RYHUVWHN��RQWVWDDW��GH�GRRUORSHQGHYORHU�YDQ�ELQQHQ�QDDU�EXLWHQ�YRUPW�KLHUELM�HHQ�JURWH�NRXGHEUXJ�WHQ]LM�KLHU�YDQ� WHYRUHQ�UHNHQLQJPHH�ZRUGW�JHKRXGHQ�LQ�KHW�RQWZHUS��ELMYRRUEHHOG�GRRU�HHQ�GLODWDWLH�x KHW�FUHsUHQ�YDQ�HHQ�PRJHOLMNKHLG�RP�KHW�JODVSHUFHQWDJH��RS�GH�]XLGJHYHO��WH�YHUJURWHQ�x QLHW�WH�GLHSH�JHERXZHQ�LQ�YHUEDQG�PHW�YHUDQGHUHQGH�YUDDJ�QDDU�YHUKRXGLQJ�NXQVWOLFKW�GDJOLFKW�x RSERXZHQG�LQ�KRRJWH�YDQ�]XLG�QDDU�QRRUG�LQ�YHUEDQG�PHW�]RQZDUPWH�HQ�XLW]LFKW�
9RRU�GH�EHGULMIVKDOOHQ�XLW�KHW�HHUVWH�SODQ�OLMNW�KHW�PRHLOLMN�HLVHQ�YRRU�HHQ�ZRRQIXQFWLH�LQ�KHW�RQWZHUSPHH� WH� QHPHQ�� RPGDW� KHW� RQWZHUS� ]LFK� QLHW� ]R� OLMNW� WH� OHQHQ� YRRU� EHZRQLQJ�� (HQ� JURRW� YROXPH� LQYHUKRXGLQJ�WRW�KHW�RSSHUYODN�ZDW�OHLGW�WRW�JHEUHN�DDQ�GDJOLFKW�OLMNW�KLHU�YRRUDO�GHEHW�DDQ�WH�]LMQ�
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�� (1(5*,(6&(1$5,2¶6
��� ,QWURGXFWLH9RRU� HONH� EHGULMIVFDWHJRULH� ]LMQ� GULH� VFHQDULR
V� RSJHVWHOG�� WH� ZHWHQ� HHQ� UHIHUHQWLHVFHQDULR�� HHQYHUPLMGHQG� VFHQDULR� HQ� HHQ� GXXU]DDP� HIILFLsQW� VFHQDULR�� ,Q� GH]H� LQWURGXFWLH�ZRUGW� EHVFKUHYHQ� KRHGH]H�VFHQDULR
V�WRW�VWDQG�]LMQ�JHNRPHQ��9HUYROJHQV�]XOOHQ�GH�VFHQDULR
V�SHU�EHGULMIVFDWHJRULH�ZRUGHQJHNZDQWLILFHHUG��LQ�GH�ELMODJH�YDQ�GLW�UDSSRUW�VWDDQ�GH�ELMEHKRUHQGH�DFKWHUJURQGJHJHYHQV���'DDUQDDVWZRUGW�YRRU�HONH�EHGULMIVFDWHJRULH�HHQ�PDDWUHJHOHQSDNNHW�VDPHQJHVWHOG��ZDDUELM�GH�NHQWDOOHQ�GLH�]LMQRSJHVWHOG�YRRU�KHW�UHIHUHQWLHVFHQDULR�DOV�OHLGUDDG�GLHQHQ��3HU�PDDWUHJHOHQSDNNHW� LV�HHQ� LQGLFDWLH�YDQGH�WH�EHUHLNHQ�HQHUJLHEHVSDULQJ�HQ�WHUXJYHUGLHQWLMG�JHJHYHQ�
����� %HSDOLQJ�VFHQDULR
V
9RRU� KHW� UHIHUHQWLHVFHQDULR� ]LMQ� SHU� FDWHJRULH� HQHUJLHNHQWDOOHQ� RSJHVWHOG� RS� EDVLV� YDQOLWHUDWXXUJHJHYHQV�HQ�RQGHU]RHN� ELM�YHUVFKLOOHQGH�JHERXZHQ� LQ�1HGHUODQG�ZDDU� EHGULMYHQ� ]LWWHQ� GLHYHUJHOLMNEDUH�IXQFWLHV�YHUYXOOHQ�DOV�YRRU�KHW�&RUQHOLV�'RXZHV�WHUUHLQ�]LMQ� JHSODQG��%LM�KHW� RSVWHOOHQYDQ�KHW�UHIHUHQWLHVFHQDULR�LV�RRN�KHW�HQHUJLHJHEUXLN� LQ�ZRQLQJHQ�EHUHNHQG�RP�LQ]LFKWHOLMN� WH�PDNHQKRH� JURRW� GLW� HQHUJLHJHEUXLN� LV� LQ� YHUJHOLMNLQJ�PHW� GH� �� EHGULMIVFDWHJRULHsQ��7HYHQV�ZRUGW� KLHUPHHLQ]LFKWHOLMN� LQ� KRHYHUUH� KHW� HQHUJLHYUDDJSDWURRQ� YDQ� ZRQLQJHQ� DIZLMNW� YDQ� GDW� YDQ� GH� RQGHU]RFKWHEHGULMIVFDWHJRULHsQ�
2P�HHQ�UHIHUHQWLHVFHQDULR�WH�NXQQHQ�RSVWHOOHQ�LV�JHNHNHQ�QDDU�GH�YROJHQGH�HQHUJHWLVFKH�DVSHFWHQ�x NRHOLQJx YHUZDUPLQJx YHQWLODWLHx KHW�YHUOLFKWLQJVV\VWHHP�x ZDUP�WDSZDWHU�x LQWHUQH�ZDUPWHSURGXFWLH�DOV�JHYROJ�YDQ�HOHNWULFLWHLWVYHUEUXLN�GRRU�DSSDUDWXXU�
'RRU� HHQ� EHGULMYHQWHUUHLQ� WH� JDDQ� ERXZHQ� GDW� YROGRHW� DDQ� GH� VWHGHQERXZNXQGLJH� XLWJDQJVSXQWHQ]RDOV�GLH�]LMQ�JHIRUPXOHHUG�LQ�SDUDJUDDI������LV�KHW�DO�PRJHOLMN�HHQ�GHHO�YDQ�GH�HQHUJLHYUDDJ�YRRU�GHYHUVFKLOOHQGH� VRRUWHQ� EHGULMYHQ� HQ� GH� YHUVFKLOOHQGH� VRRUWHQ� JHERXZHQ� WH� YHUPLMGHQ�� (U� ]LMQ� HFKWHUPHHU�PDDWUHJHOHQ�PRJHOLMN�RP�HQHUJLHJHEUXLN�WH�YHUPLMGHQ��'DDUELM�PRHW�YRRUDO�JHGDFKW�ZRUGHQ�DDQ�x JRHGH�LVRODWLH�YDQ�EXLWHQJHYHOV�x ZDUPWHWHUXJZLQQLQJ�XLW�YHQWLODWLHOXFKW��VRPV�RRN�NRXGH�WHUXJZLQQLQJ��x JRHGH�GDJOLFKWWRHWUHGLQJ�x SDVVLHYH�NRHOLQJ�x ODJH�WHPSHUDWXXU�YHUZDUPLQJ�x QDWXXUOLMNH�YHQWLODWLH�'RRU�GLW�VRRUW�PDDWUHJHOHQ�WH�QHPHQ�ZRUGW�HHQ�YHUPLMGHQG�VFHQDULR�EHUHLNW�
2QGHU� HHQ� GXXU]DDP� VFHQDULR� ZRUGW� HHQ� VFHQDULR� YHUVWDDQ� ZDDUELM� RSZHNNLQJ� YDQ� GH� UHVWHUHQGHHQHUJLHYUDDJ�RS�HHQ�]R�GXXU]DDP�PRJHOLMNH�PDQLHU�SODDWV�YLQGW��QDGDW�HU�]RYHHO�PRJHOLMN�PDDWUHJHOHQ]LMQ�JHQRPHQ�RP�KHW�HQHUJLHJHEUXLN�WH�YHUPLMGHQ��'DW�EHWUHIW�x JHEUXLN�YDQ�]RQQHZDUPWH�x QDWXXUOLMNH�YHQWLODWLH�
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x JHEUXLN�PDNHQ�YDQ�GDJOLFKW�x YHUGDPSLQJVNRHOLQJ�YDQ�JURHQYRRU]LHQLQJ�JHEUXLNHQ�
2P� WRW� HHQ� GXXU]DDP� HIILFLsQW� VFHQDULR� WH� NRPHQ� LV� HU� RRN� HHQ� DDQWDO� DOJHPHHQ� WRHSDVEDUHPRJHOLMNKHGHQ�
)RWRYROWDwVFKH�]RQQHSDQHOHQ��39�9RRU� GH� EHNOHGLQJ� YDQ� ]XLGJHYHOV� HQ� ±GDNHQ� YDQ� JHERXZHQ� GLH� HHQ� GXXU]DDP� LPDJR� PRHWHQXLWVWUDOHQ� ]LMQ� IRWRYROWDwVFKH� ]RQQHSDQHOHQ� �YDDN� DIJHNRUW� WRW� 39�� HHQ� XLWVWHNHQGH� RSWLH��2S� NOHLQHVFKDDO� LV�KHW� LQ�SULQFLSH�DO�PRJHOLMN� ]RQQHSDQHOHQ� LQ�GLYHUVH�NOHXUHQ� WRH� WH�SDVVHQ��9RRU� EHKHHU�HQRQGHUKRXG�]LMQ�GLYHUVH� FRQVWUXFWLHV�PRJHOLMN� ZDDURQGHU� KHW� OHDVHQ�YDQ� KHW� HQHUJLHEHGULMI��(HQ� YHHOJHQRHPG�QDGHHO� ]LMQ� GH� KRJH�NRVWHQ� GLH� DDQ� GH� DDQVFKDI� YDQ� 39�YHUERQGHQ� ]LMQ�� (U� ]LMQ� HFKWHU� LQWRHQHPHQGH�PDWH�UHJHOLQJHQ�]RDOV�VXEVLGLHV��ILVFDOH�YRRUGHOHQ�HQ�JURHQH�VWURRP�ZDDU�JHEUXLN�YDQ�NDQZRUGHQ� JHPDDNW�� =HNHU� YRRU� GH� WRHNRPVW� LV� KHW� GXV� ZHQVHOLMN� QX� DO� UHNHQLQJ� WH� KRXGHQ� PHW� GHPRJHOLMNH�SODDWVLQJ�YDQ�39��LQ�GH�YRUP�YDQ�YROGRHQGH�UXLPWH�HQ�HHQ�JRHG�YRUPJHJHYHQ�GDN�,Q� 1HGHUODQG� LV� HU� HHQ� UHJHOLQJ� ZDDUELM� SHU�:S� JHwQVWDOOHHUG� YHUPRJHQ� VLQGV� �� MDQXDUL� ����� HHQYHUJRHGLQJ�YDQ� IO�� �����ZRUGW� JHJHYHQ��'LW� JHOGW� HFKWHU� YRRU� KXLVKRXGHQV��9RRU�EHGULMYHQ�JHOGW� GH9$0,/�HQ�(,$��,Q�'XLWVODQG�LV�UHFHQWHOLMN�HHQ�UHJHOLQJ�JHWURIIHQ�JHQDDPG��'DV�(LQVSHLVHJHVHW]���'HUHJHOLQJ�EHYRUGHUW� GH� LQ]HW� YDQ� 39�GRRU� HHQ� JXQVWLJH� WHUXJOHYHUYHUJRHGLQJ� �RPJHUHNHQG�PHHU� GDQHHQ�JXOGHQ�SHU�N:K���:HOOLFKW�EHKRRUW�HHQ�GHUJHOLMNH�UHJHOLQJ�LQ�GH�WRHNRPVW�RRN�LQ�1HGHUODQG�WRW�GHPRJHOLMNKHGHQ�
:LQG,Q�GH�EXXUW�YDQ�KHW�GHHOJHELHG���ZRUGW�RYHUZRJHQ���ZLQGPROHQV�WH�SODDWVHQ�PHW�HHQ�WRWDDO�YHUPRJHQYDQ���0:��(LQG�MDUHQ�
���]LMQ�DO�ZLQGPHWLQJHQ�JHGDDQ � ELM�GH�ZHVWHOLMNH�NDQW�YDQ�GH�1RRUGHOLMNH�,-�RHYHU�$PVWHUGDP�1RRUG�RP�GH�SRWHQWLH�YDQ�GH�SODDWVLQJ�YDQ�ZLQGPROHQV�DOGDDU�WH�NXQQHQ�EHSDOHQ�(U�]LMQ�WRHQ�JHGXUHQGH�HHQ�SHULRGH�YDQ�����PDDQGHQ�ZLQGPHWLQJHQ�YHUULFKW�RS����HQ����PHWHU�KRRJWHPHW�EHKXOS�YDQ�HHQ�PHHWRSVWHOOLQJ�RS�GH�SRUWDDONUDDQ�RS�KHW�YRRUPDOLJH�160�WHUUHLQ��8LW�GLH�VWXGLHLV� JHEOHNHQ� GDW� GH� 1RRUGHOLMNH� ,-�RHYHU� JURWHQGHHOV� JHVFKLNW� LV� YRRU� HHQ� OLMQRSVWHOOLQJ� YDQ� JURWHZLQGWXUELQHV�WRW���0:��'H�ZLQGVQHOKHGHQ�YDULsUHQ�YDQ�����P�V�LQ�KHW�XLWHUVWH�]XLGRRVWHQ�WRW�����P�VLQ�KHW�XLWHUVWH�QRRUGZHVWHQ��'DDUELM�PRHW�DDQJHWHNHQG�ZRUGHQ�GDW�GLW�JXQVWLJH�UHVXOWDDW�LQ�VWHUNH�PDWHVDPHQ� KDQJW�PHW� KHW� IHLW� GDW� KHW� WHUUHLQ� RS� GDW�PRPHQW� JURWHQGHHOV� RQJHEUXLNW�ZDV�� ZDDUGRRU� KHWZLQGDDQERG� QDDU� YHUKRXGLQJ� ]HHU� JXQVWLJ� LV�� %RYHQGLHQ�ZDUHQ� HQ� RS� GDW�PRPHQW� ZHLQLJ� REMHFWHQDDQZH]LJ�ZDDU� DIVWDQGQRUPHQ�YRRU�JROGHQ��%HERXZLQJ�NDQ�DIKDQNHOLMN�YDQ�KRRJWH� HQ� VLWXHULQJ�KHWZLQGNOLPDDW�HUQVWLJ�QDGHOLJ�EHwQYORHGHQ��$QGHUH�DVSHFWHQ�ZDDU�UHNHQLQJ�PHH�PRHW�ZRUGHQ�JHKRXGHQ]LMQ��x JHOXLGVRYHUODVW��ZLQGWXUELQHV�NXQQHQ�YRRU�JHOXLGVRYHUODVW� ]RUJHQ��9RRU�EHGULMYHQWHUUHLQHQ�JHOGWHHQ�YULM�KRJH�VWUHHIZDDUGH�YRRU�DFFHSWDEHO�JHOXLGVQLYHDX��+HW� LV�HFKWHU�YDQ� JURRW� EHODQJ�GDW�HUYRRU� GH� VSHFLILHNH� ORFDWLH� HHQ� JRHG� LQ]LFKW� ZRUGW� JHNUHJHQ� LQ� GH� EURQVWHUNWH� RP� HHQ� JRHGH]RJHQDDPGH�DIVWDQGVQRUP�WH�NXQQHQ�EHSDOHQ�x RPJHYLQJVYHLOLJKHLG�� LQ� JHYDO� YDQ� HHQ� OLMQRSVWHOOLQJ� LV� KHW� YDQ� EHODQJ� PLQLPDOH� DIVWDQGHQ� WHUHNHQHQ�WRW�KRRJVSDQQLQJVOHLGLQJHQ��ZHJHQ�HQ�VSRRUZHJHQ�HQ�EXLVOHLGLQJHQ�x VODJVFKDGXZ�HQ�IOLNNHUIUHTXHQWLH��ELM�JURWHUH�WXUELQHV�VSHHOW�KHW�SUREOHHP�YDQ�IOLNNHULQJ�RYHU�KHWDOJHPHHQ�QLHW��PHW�VODJVFKDGXZ�PRHW�HFKWHU�ZHO�UHNHQLQJ�ZRUGHQ�JHKRXGHQ�x ODQGVFKDSSHOLMNH� LQSDVVLQJ�� ZLQGPROHQV� SDVVHQ� RYHU� KHW� DOJHPHHQ� JRHG� LQ� HHQ� LQGXVWULsOHRPJHYLQJ��(U�PRHW�ZHO�UHNHQLQJ�ZRUGHQ�JHKRXGHQ�PHW�GH�DIVWDQG�WRW�KHW�EHZRRQGH�JHELHG�x ZLQGVQHOKHLG�� XLW�PHWLQJHQ� LV� JHEOHNHQ� GDW� GH� MDDUJHPLGGHOGH�ZLQGVQHOKHLG� ERYHQ� $PVWHUGDPODJHU�LV�GDQ�ELM�GH�URQGRP�JHOHJHQ�JHELHGHQ��JHPLGGHOG�������P�V��
� 8LWJHYRHUG� GRRU� GH� ,QWHUIDFXOWDLUH� YDNJURHS� 0LOLHXNXQGH�� 8QLYHUVLWHLW� YDQ� $PVWHUGDP�� �:LQGPHWLQJHQ� $PVWHUGDP1RRUG���LQ�RSGUDFKW�YDQ�6WDGVGHHOUDDG�1RRUG�YDQ�GH�JHPHHQWH�$PVWHUGDP�� DIJHOHLG� XLW� KHW� UDSSRUW�� :LQGWXUELQHV� LQ� HQ� RP� $PVWHUGDP� �� LQYHQWDULVDWLH� YDQ� GH� SODDWVLQJVPRJHOLMNKHGHQ� LQ� KHWYHU]RUJLQJVJHELHG� YDQ� KHW� JHPHHQWHOLMN� HQHUJLHEHGULMI��� RSJHVWHOG� GRRU� GH� ,QWHUIDFXOWDLUH� 9DNJURHS� 0LOLHXNXQGH� YDQ� GH8QLYHUVLWHLW�YDQ�$PVWHUGDP�LQ������
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x WXUEXOHQWLH��KRH�GLFKWHU�KHW�DDUGRSSHUYODN�ZRUGW�JHQDGHUG�KRH�PHHU�VSUDNH�NDQ�]LMQ�YDQ�WXUEXOHQWHVWURPLQJ��'LW� LV�]HNHU�KHW�JHYDO� ERYHQ�KHW�VWHGHOLMNH�JHELHG�$PVWHUGDP�ZDDU� VSUDNH� LV�YDQ� HHQ]HHU�UXZ�RSSHUYODN��%RYHQ����PHWHU��LV�GH�YHUVWRULQJ�DOV�JHYROJ�KLHUYDQ�HFKWHU�JHULQJ��0RFKWHQ�HUHFKWHU�KRJH�JHERXZHQ�LQ�GH�GLUHFWH�RPJHYLQJ�ZRUGHQ�JHSODDWVW�GDQ�NDQ�GH]H�QDGHOLJH�LQYORHG�ZHODDQ]LHQOLMN�]LMQ��'LW�JHOGW�RRN�YRRU�GLH�GHOHQ�YDQ�GH�ZLHNHQ�GLH�ELM�KHW�URQGGUDDLHQ�ODQJV�ODJHUHKRRJWHQ� GUDDLHQ�� (HQ� VWHUN� ZLVVHOHQGH� EHODVWLQJ� DOV� JHYROJ� KLHUYDQ� NDQ� YRRU� GH� ZLHNHQ� RRNQDGHOLJ�]LMQ�
%UDQGVWRIFHOOHQ,Q�GH�QDELMH� WRHNRPVW�PRHW� RRN� VWHHGV� WRHSDVVLQJ�YDQ�QLHXZH�RQWZLNNHOLQJHQ� ]RDOV� EUDQGVWRIFHOOHQZRUGHQ� DIJHZRJHQ�� 'HFHQWUDDO� RSJHVWHOGH� EUDQGVWRIFHOOHQ� NXQQHQ� JHOLMNWLMGLJ� ZDUPWH� HQ� VWURRPOHYHUHQ�LQ�SULQFLSH�WHJHQ�HHQ�KRJHU�UHQGHPHQW�GDQ�JURRWVFKDOLJH�FHQWUDOH�RSZHNNLQJ�
:DUPWHQHW'H�GLFKWVWELM]LMQGH�HQHUJLHFHQWUDOHV�GLH�ZDUPWH�]RXGHQ�NXQQHQ�OHYHUHQ�]LMQ�GH�+HPZHJ�FHQWUDOH�HQ�GHDIYDOYHUEUDQGLQJFHQWUDOH�$9,�:HVW��9DQZHJH�GH�ODJH�VSHFLILHNH�ZDUPWHYUDDJ�OLJW�DDQVOXLWLQJ�RS�HHQZDUPWHQHW�QLHW�RQPLGGHOOLMN�YRRU�GH�KDQG��%RYHQGLHQ�YRUPW�KHW�,-�HHQ�I\VLHNH�EDUULqUH�HQ�EUHQJW�GXVKRJH�NRVWHQ�PHW�]LFK�PHH��%RYHQGLHQ�OLMNHQ�HU�YRRU�GH]H�UHVWZDUPWH�RRN�JRHGH�DI]HWPRJHOLMNKHGHQ�WH]LMQ�LQ�KHW�GLFKWHUELM�JHOHJHQ�ZHVWHOLMNH�VWDGVGHHO�YDQ�$PVWHUGDP�
����� .ZDQWLILFHULQJ�VFHQDULR
V
$DQ� GH� KDQG� YDQ� GH� EUXWR� YORHURSSHUYODNWHV� YDQ� GH� YHUVFKLOOHQGH� EHGULMIVFDWHJRULHsQ� ]RDOVJHwQYHQWDULVHHUG� GRRU� 6HLQSRVW� DGYLHVEXUHDX� HQ� GH� NHQJHWDOOHQ� YRRU� KHW� HQHUJLHJHEUXLN�� LV� KHWJDVYHUEUXLN� HQ� KHW� HOHNWULFLWHLWVJHEUXLN� YDQ� KHW� WHUUHLQ� LQ� NDDUW� JHEUDFKW�� (OHNWULFLWHLWVJHEUXLN� �LQFO�NRHOHQ�� LV�KLHUYRRU�RPJHUHNHQG� LQ�HTXLYDOHQWHQ�SULPDLUH�HQHUJLH��XLWJHGUXNW� LQ�P � DDUGJDV��'H�&2�XLWVWRRW� GLH� DDQ� KHW� WHUUHLQ� NDQ� ZRUGHQ� WRHJHUHNHQG� KDQJW� GLUHFW� VDPHQ� PHW� KHW� WRWDOH� SULPDLUHHQHUJLHJHEUXLN��'H�JHWDOOHQ�GLH�]LMQ�JHJHQHUHHUG�]LMQ�JHPLGGHOGHQ��,Q�GH�SUDNWLMN�EOLMNW�GRRUJDDQV�HHQJURWH� VSUHLGLQJ��'H� JHWDOOHQ� JHYHQ�ZHO� JRHG� KHW� RQGHUVFKHLG� LQ� HQHUJLHJHEUXLN� WXVVHQ� YHUZDUPLQJ�HOHNWULVFK�JHEUXLN�HQ�NRHOLQJ�
$DQJHQRPHQ�ZRUGW�GDW�HHQ�HOHNWULFLWHLWVFHQWUDOH�ZDQQHHU�GDW�KHW�&RUQHOLV�'RXZHV�WHUUHLQ�LQ�JHEUXLNJHQRPHQ�]DO�ZRUGHQ��LQPLGGHOV�HHQ�RSZHNNLQJVUHQGHPHQW�]DO�KHEEHQ�YDQ�F�D�������8LW���P � DDUGJDVNDQ�GDQ�F�D������N:K�HOHNWULVFKH�HQHUJLH�JHZRQQHQ�ZRUGHQ��+HW�KXLGLJH�RSZHNNLQJVUHQGHPHQW�YDQHOHNWULFLWHLWVFHQWUDOHV�EHGUDDJW�F�D������ ���9HUEUDQGLQJ�YDQ���P�� DDUGJDV�JHHIW� HHQ�XLWVWRRW� YDQ� F�D������NJ��&2� LQ�GH�DWPRVIHHU�(U�LV�HHQ�RQGHUVFKHLG�JHPDDNW�WXVVHQ�x YHUZDUPLQJ� �XLWJHGUXNW� LQ� N:K� ZDDUELM� XLW� �� P � DDUGJDV� ���� N:K� ZDUPWH� JHSURGXFHHUG� NDQZRUGHQ��x HOHNWULFLWHLW��LQFOXVLHI�DSSDUDWXXU��x NRHOLQJ��GH�JHWDOOHQ�LQ�GH�JUDILHN�YRRU�NRHOHQ�]LMQ�JHEDVHHUG�RS�KHW�HOHNWULFLWHLWVYHUEUXLN�YDQ�HHQNRHOPDFKLQH��
$OV�EDVLV�YRRU�GH�EHUHNHQLQJHQ�ZRUGHQ�GH�NOLPDDWJHJHYHQV�YDQ��KHW�VWDQGDDUG�UHIHUHQWLHMDDU�YDQ�'H%LOW�JHEUXLNW��WHVW�UHIHUHQFH�\HDU��
����� 0DDWUHJHOHQSDNNHWWHQ
� (OHNWULFLWHLW�LQ�1HGHUODQG�����
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(QHUJLHEHVSDUHQGH�PDDWUHJHOHQ�GLH�ZRUGHQ�WRHJHSDVW�RS�EHGULMIV��RI�NDQWRRUUXLPWHQ�GLH�PRJHOLMN� LQGH� WRHNRPVW� ]XOOHQ� ZRUGHQ� RPJHERXZG� WRW� ZRQLQJHQ� PRHWHQ� DDQ� UHODWLHI� NRUWH� WHUXJYHUGLHQWLMGHQZRUGHQ�JHERQGHQ��'H�WHUXJYHUGLHQWLMGHQ�PRHWHQ�LQ�HON�JHYDO�NRUWHU�]LMQ�GDQ�GH�YRRU]LHQH�OHYHQVGXXUYDQ�GH�UXLPWH��,Q�KHW�DOJHPHHQ�NDQ�ZRUGHQ�JH]HJG�GDW�DOOHHQ�EHVSDUHQGH�PDDWUHJHOHQ�WHQ�DDQ]LHQ�YDQYHUZDUPLQJ� ELM� RPERXZ� WRW�ZRQLQJHQ� KXQ�ZDDUGH� YROOHGLJ� EHKRXGHQ�� (U� LV� GDDURP� XLWJHJDDQ� YDQWHUXJYHUGLHQWLMGHQ�YDQ���WRW�PD[LPDDO���MDDU�
'H� WHUXJYHUGLHQWLMG� YDQ� HHQ� PDDWUHJHOHQSDNNHW� LV� ]HHU� VWHUN� DIKDQNHOLMN� YDQ� ]DNHQ� ]RDOV�JHERXZYRUP��LQGHOLQJ�HQ�HQHUJLHSULMV��2P�WRFK�HHQ�XLWVSUDDN�WH�NXQQHQ�GRHQ�KLHURYHU�LV�QLHW�JHNHNHQQDDU�ppQ�FRQFUHWH�VLWXDWLH�PDDU�PHHU�LQ�KHW�DOJHPHHQ��2PGDW�HU�QRJ�JHHQ�FRQFUHWH�JHERXZRQWZHUSHQOLJJHQ��NDQ�HU�QRJ�JHHQ�JHGHWDLOOHHUGH�RSWLPDOLVDWLH�ZRUGHQ�JHGDDQ�
9RRU� HHQ� EHSDOLQJ� YDQ� GH� EHVSDDUGH� HQHUJLHNRVWHQ� PRHW� PHQ� ]LFK� UHDOLVHUHQ� GDW� DOOHUOHL� IDFWRUHQLQYORHG� XLWRHIHQHQ� RS� GH� HQHUJLHSULMV�� $OV� JHYROJ� YDQ� GH� OLEHUDOLVHULQJ� YDQ� GH� HQHUJLHPDUNW� LV� KHWRQPRJHOLMN�RP�HHQ�N:K�RI�HHQ�P� JDV�SULMV�WH�EHSDOHQ�GLH�UHSUHVHQWDWLHI�LV�YRRU�GHHOJHELHG���YDQ�KHW&RUQHOLV� 'RXZHV� WHUUHLQ�� 'DDUQDDVW� KHEEHQ� GH� YHUVFKLOOHQGH� EHGULMIVFDWHJRULHsQ� YHUVFKLOOHQGHVSHFLILHNH�HLVHQ��2RN�GLW�PDDNW�HHQ�JRHGH�SULMVEHSDOLQJ�PRHLOLMN��(YHQWXHOH�ILQDQFLsOH�FRQVHTXHQWLHVYDQ� �VWHGHQ�ERXZNXQGLJH� PDDWUHJHOHQ� GLH� WRFK� HHQ� EHODQJULMN� DDQGHHO� KHEEHQ� LQ� KHWHQHUJLHEHVSDULQJSRWHQWLHHO�]LMQ�RRN�QDXZHOLMNV�WH�EHUHNHQHQ��+HW]HOIGH�JHOGW�LQ�GLW�VWDGLXP�RYHULJHQVRRN�YRRU�HHQ�GHHO�YDQ�GH�LQVWDOODWLHWHFKQLVFKH�PDDWUHJHOHQ�GLH�ZRUGHQ�YRRUJHVWHOG��'LW�NRPW�YRRU�HHQEHODQJULMN�GHHO�GRRU�KHW�IHLW�GDW�YHHO�YDQ�GH�YRRUJHVWHOGH�PDDWUHJHOHQ�WRW�RS�KHGHQ�VOHFKWV�RS�NOHLQHVFKDDO�]LMQ�WRHJHSDVW��+LHUGRRU�LV�YDDN��QRJ��ZHLQLJ�EHNHQG�RYHU�GH�PRJHOLMNH�NRVWHQ�YDQ�WRHSDVVLQJRS�JURWHUH�VFKDDO�
'H�HQHUJLHSULM]HQ�GLH� YRRU�KHW� NULMJHQ�YDQ� HHQ� LQGUXN�]LMQ�JHKDQWHHUG� ]LMQ� JHEDVHHUG�RS�GH�KXLGLJHWDULHYHQ�YRRU�JURRW��HQ�NOHLQJHEUXLNHUV��'H�NOHLQH�LQGXVWULH�ZRUGW�EHVFKRXZG�DOV�NOHLQJHEUXLNHU��'H,&7�HQ�]DNHOLMNH�GLHQVWYHUOHQLQJ�ZRUGHQ� LQJHGHHOG� DOV� JURRWJHEUXLNHU�P�E�W�� HOHNWULFLWHLWVJHEUXLN� HQNOHLQJHEUXLNHU� P�E�W�� JDVYHUEUXLN�� /HLVXUH�ZRUGW� YHURQGHUVWHOG� NOHLQJHEUXLNHU� P�E�W�� HOHNWULFLWHLW� HQJURRWJHEUXLNHU� WH� ]LMQ� P�E�W�� JDVYHUEUXLN�� ,Q� SULQFLSH� DOJHPHHQ� JHOGW� GDW� YHUGXEEHOLQJ� YDQ� GHHQHUJLHWDULHYHQ�GH�WHUXJYHUGLHQWLMG�KDOYHHUW�
*HQRHPGH�JHWDOOHQ�]LMQ�JHEDVHHUG�EHUXVWHQ�RS�ERYHQJHQRHPGH�DDQQDPHV��(QHUJHWLVFKH�EHVSDULQJHQHQ�PHHUNRVWHQ�]LMQ�JHEDVHHUG�RS�GH�UHIHUHQWLHVLWXDWLH�YDQ�HONH�EHGULMIVFDWHJRULH��'H]H�JHWDOOHQ�]LMQ�GXVQLHW�DOJHPHHQ�JHOGHQG�HQ�PRJHQ�DOOHHQ�ELQQHQ�GH]H�FRQWH[W�ZRUGHQ�JHEUXLNW�
��� .OHLQH�LQGXVWULH9RRU�GH�NOHLQH�LQGXVWULH�]LMQ�GLYHUVH�EHGULMYHQ�]RDOV�GRH�KHW�]HOI]DNHQ�HQ�ZRQLQJLQULFKWHUV�EHQDGHUG�PDDU� RRN� JHJHYHQV� XLW� %,.� ��� ]LMQ� JHEUXLNW�� 9HUOLFKWHQ� LV� YRRU� GH]H� FDWHJRULH� GH� JURRWVWHHQHUJLHJHEUXLNHU��RPGDW�GH]H�YHUOLFKWLQJ�HHQ�JURRW�GHHO�YDQ�KHW�MDDU�DDQ�]DO�VWDDQ��VRPV�]HOIV�EXLWHQRSHQLQJV��RI�NDQWRRUWLMGHQ��HQ�ELMGUDDJW�DDQ�KHW�SUHVHQWHUHQ�YDQ�GH�DUWLNHOHQ�HQ�KHW�]LFKW�RS�KHW�PDNHQYDQ�QLHXZH�SURGXFWHQ��.XQVWOLFKW�KHHIW�LQ�GH]H�EUDQFKH�PHHVWDO�GH�YRRUNHXU��RPGDW�GLW�GH�YHUNRSHUVPHHU�YULMKHLG�JHHIW�LQ�KHW�FUHsUHQ�YDQ�GH�MXLVWH�VIHHU�LQ�KXQ�VKRZURRPV�HQ�HWDODJHV��2RN�SURGXFWLH�YDQSURGXFWHQ� YLQGW� PHHVWDO� RQGHU� NXQVWOLFKW� SODDWV�� 'DJOLFKW� ZRUGW� LQ� VRPPLJH� JHYDOOHQ� ]HOIV� DOVKLQGHUOLMN�RQGHUYRQGHQ��YHUNOHXUHQ�YDQ�PHXEHOVWRI��NZDOLWHLWVYHUPLQGHULQJ�YDQ�NXQVWVWRIIHQ�HWF��$DQJH]LHQ�KHW�DDQWDO�SHUVRQHQ�SHU�YLHUNDQWH�PHWHU��EH]HWWLQJ��ODDJ�LV��LV�GH�EHQRGLJGH�OXFKWYHUYHUVLQJ�YHQWLODWLH�� RRN� ODDJ�� 6DPHQ� PHW� KHW� JXQVWLJH� YROXPH�RSSHUYODN� YHUKRXGLQJ� YDQ� GH]H� EHGULMYHQ�UHODWLHI�YHHO�YROXPH�PHW�HHQ�ODDJ�VFKLORSSHUYODN��UHVXOWHHUW�GLW�LQ�HHQ�JHPDWLJGH�ZDUPWHEHKRHIWH�
7DEHO��� 6SHFLILHNH�HQHUJLHEHKRHIWH��SULPDLU�HQHUJLHJHEUXLN�HQ�&2��XLWVWRRW�LQ�KHW�UHIHUHQWLHVFHQDULRYRRU�GH�NOHLQH�LQGXVWULH
� %HGULMIVLQGHOLQJ�.DPHUV�YDQ�.RRSKDQGHO�������:RHUGHQ�������,6%1���������������
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VSHFLILHNHHQHUJLHEHKRHIWH DDUGJDVHTXLYDOHQWHQ &2��XLWVWRRW
N:K�P� %92 [������P� WRQYHUZDUPHQ �� ��� ���HOHNWULVFK �� ��� ����NRHOHQ �� �� ��

%LM� GH� NOHLQH� LQGXVWULH� OLJW� GH� WRS� YDQ� KHW� SULPDLU� HQHUJLHJHEUXLN� ELM� KHW� HOHNWULFLWHLWVJHEUXLN�� 'LHHOHNWULFLWHLW�ZRUGW� YRRU� KHW� RYHUJURWH� GHHO� YRRU� YHUOLFKWLQJ� JHEUXLNW��'DDU� LV� KHW� GXV� RRN� KHW�PHHVW]LQYRO�LQ�HHUVWH�LQVWDQWLH�HQHUJLHJHEUXLN�WH�YHUPLMGHQ��+LHURQGHU�LV�HHQ�EHVOLVVLQJVPDWUL[�ZHHUJHJHYHQYRRU�YHUOLFKWLQJVHQHUJLH�EHSHUNHQGH�LQYHVWHULQJVPDDWUHJHOHQ�YRRU�NOHLQH�LQGXVWULH�
FRQGLWLHV�WHU�SODDWVH YHHO�GDJOLFKW ZHLQLJ�RI�JHHQ�GDJOLFKWPHQVHQ�YDDN�DIZH]LJ KDQGVFKDNHODDUV��DSDUW�YRRUGDJ��HQ�NXQVWOLFKW]RQH�DDQZH]LJKHLGVUHJLVWUDWLH

DDQZH]LJKHLGV���WLPHU��RIYHHJVFKDNHODDUV
0HQVHQ�YDDNDDQZH]LJ GDJOLFKWDIKDQNHOLMN�GLPPHQ�JHFRPELQHHUG�PHWYHHJVFKDNHOLQJ��PHW�GHLQGLYLGXHOH�PRJHOLMNKHLG�RPKLHU�RS�LQ�WH�JULMSHQLQGLYLGXHOHZHUNSOHNYHUOLFKWLQJ

HIILFLsQWH�DUPDWXUHQ�ELMY��7/��KRRJIUHTXHQW�PHWVSLHJHORSWLHN��NZLNODPSHQ�SHQGHO���VWDWLHI���RIZHUNWDIHODUPDWXXULQGLYLGXHOH�ZHUNSOHNYHUOLFKWLQJ
'H� RQGHUYHUGHOLQJ� WXVVHQ� KHW� YHUPLMGHQG� VFHQDULR� HQ� KHW� GXXU]DDP� HIILFLsQW� VFHQDULR� LV� YRRUYHUOLFKWLQJVHQHUJLH� PRHLOLMN� WH� WUHNNHQ� HQ� YRRU� GLVFXVVLH� YDWEDDU�� =RQGHU� KLHUELM� HHQ� GHILQLWLHYHXLWVSUDDN�WH�ZLOOHQ�GRHQ�KHEEHQ�ZLM�HHQ�QDDU�RQV�RRUGHHO�ORJLVFKH�LQGHOLQJ�JHPDDNW��0DDWUHJHOHQ�YRRUVLWXDWLHV�PHW�ZHLQLJ� RI� JHHQ� GDJOLFKW� UHNHQHQ�ZH� WRW�KHW� YHUPLMGHQG� VFHQDULR� HQ� YRRU]LHQLQJHQ� GLHJHQRPHQ� ZRUGHQ� RP� ]RYHHO� PRJHOLMN� GDJOLFKW� WH� EHQXWWHQ� QRHPHQ� ZH� GXXU]DDP� HIILFLsQW�� �+HWUHVXOWDDW�LV�LQ�EHLGH�JHYDOOHQ�&2��UHGXFWLH���9RRU�KHW�YHUPLMGHQG�VFHQDULR�LV�GXV�GH�WZHHGH�NRORP�YDQWRHSDVVLQJ�
'H�PHHVWH�EHGULMYHQ�]LMQ�RQGHUYHUGHHOG�LQ�HHQ�ZHUN��RI�YHUNRRSUXLPWH�HQ�HHQ�PDJD]LMQDFKWLJH�UXLPWH�,Q� GH�ZHUNUXLPWH�PRHW� GH� QDGUXN�ZRUGHQ� JHOHJG� RS� HIILFLsQWH� DUPDWXUHQ� WHUZLMO� LQ� GH�PDJD]LMQHQ]RYHHO�PRJHOLMN� RS�DDQZH]LJKHLG�PRHW�ZRUGHQ�JHVFKDNHOG��'H�EHVSDULQJHQ�NXQQHQ�ZRUGHQ�EHJURRWRS� UHVSHFWLHYHOLMN� ���� HQ� ����� +RRJUHQGHPHQW� DUPDWXUHQ� YHUGLHQHQ� ]LFK]HOI� ELQQHQ� HQNHOH� MDUHQWHUXJ��]RGDW�GH�NHX]H�YRRU�GH]H�DUPDWXUHQ�PRHW�ZRUGHQ�EHYRUGHUG�
0DDWUHJHOHQ�GLH�ZRUGHQ�JHQRPHQ�RP�GH�ZDUPWHYUDDJ�WH�UHGXFHUHQ�]XOOHQ�JH]LHQ�GH�UHODWLHI�JHULQJHYUDDJ�JRHGNRRS�PRHWHQ�]LMQ�RP�]H�XLW�HFRQRPLVFK�RRJSXQW�UHQGDEHO�WH�PDNHQ��2SWLPDOLVHUHQ�YDQ�GHJHERXZVFKLO� LV�GDQ�ZDDUVFKLMQOLMN�GH�HQLJH�]LQYROOH�PDDWUHJHO��+HW�H[WUD� LVROHUHQ�YDQ�KHW�SODWWH�GDNKHHIW� DOV� ELMNRPHQG� YRRUGHHO� GDW� RYHUYHUKLWWLQJ� LQ� GH� ]RPHU� GRRU� RSZDUPLQJ� YDQ� KHW� GDN� ZRUGWWHUXJJHGURQJHQ�� :DUPWHWHUXJZLQQLQJ� XLW� YHQWLODWLHOXFKW� ]DO� YHHO� LQYORHG� KHEEHQ� ELM� KDOOHQ� GLHJHEUXLNW�ZRUGHQ�YRRU�JUDILVFKH�LQGXVWULH�HQ�ZLQNHOV�GLH�YHHO�SXEOLHN�WUHNNHQ�HQ�GDDURP�VWHUN�PRHWHQZRUGHQ�JHYHQWLOHHUG��(FKWHU��RPGDW�ZDUPWHWHUXJZLQQLQJ�RYHU�KHW�DOJHPHHQ�JRHGNRRS�WH�UHDOLVHUHQ�LV�NDQ�KHW�LQ�GLW�JHYDO�RRN�]LQYRO�]LMQ�ZDUPWHWHUXJZLQQLQJ�WRH�WH�SDVVHQ��.RHOLQJ�LV�PHHVWDO�QLHW�QRGLJGRRU�GH�ODJH�LQWHUQH�ZDUPWHSURGXFWLH��EHKDOYH�ELM�GH�JUDILVFKH�LQGXVWULH��
7DEHO��� 3ULPDLU�HQHUJLHJHEUXLN�LQ�KHW�YHUPLMGHQG�VFHQDULR�YRRU�GH�NOHLQH�LQGXVWULH

DDUGJDVHTXLYDOHQWHQ[������P�
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YHUZDUPHQ ���HOHNWULVFK ���NRHOHQ �
2P�WH�NRPHQ� WRW�HHQ�GXXU]DDP�HIILFLsQW�VFHQDULR�LV�EHSHUNLQJ�YDQ�GH�HQHUJLHYUDDJ�YRRU�YHUOLFKWLQJQRJ� VWHHGV� KHW� PHHVW� ZHQVHOLMN� JH]LHQ� GH� JURWH� ELMGUDJH� KLHUYDQ� DDQ� KHW� HOHNWULFLWHLWVJHEUXLN�� +HWJHEUXLN� PDNHQ� YDQ� GDJOLFKW� LQ� GH� NOHLQH� LQGXVWULH� LV� HFKWHU� YDDN� PRHLOLMN� WH� UHDOLVHUHQ�� ,Q� JURRWZLQNHOEHGULMYHQ�PDDU� RRN� LQ� GH� JUDILVFKH� LQGXVWULH� ZRUGW� GDJOLFKW�PHHVWDO� DIJHVFKHUPG� RPGDW� KHWVWRUHQG�ZHUNW�� ,QGLUHFW��GLIIXXV�GDJOLFKW�]RDOV� LQ�UXLPWHQ�DDQ�GH�QRRUGJHYHOV� YDQ� JHERXZHQ� LV�YDDNZHO� EUXLNEDDU��'LW� GDJOLFKW� NDQ�ZRUGHQ� DDQJHYXOG�PHW� JHGLPG� NXQVWOLFKW�� 2PGDW� ]RQZHULQJ� RS� GHQRRUGJHYHOV�PHHVWDO� RQWEUHHNW� LV� KHW� DXWRPDWLVFK� GLPPHQ� HHQYRXGLJHU� WH� UHDOLVHUHQ� GDQ� RS� DQGHUVJHRULsQWHHUGH�JHYHOV�
,Q� GH� JUDILVFKH� LQGXVWULH� ]LMQ� NRHOLQVWDOODWLHV� YDDN� RQYHUPLMGHOLMN� PHGH� GRRU� QRRG]DDN� YDQ� GHFRQGLWLRQHULQJ�YDQ�KHW�SDSLHU��7H�GURRJ�RI�WH�YRFKWLJ�SDSLHU�LV�PRHLOLMN�WH�YHUZHUNHQ�LQ�GH�JUDILVFKHDSSDUDWXXU��'H�UHVWZDUPWH�YDQ� NRHOLQVWDOODWLHV�NDQ�ZRUGHQ� WHUXJJHZRQQHQ�YRRU� KHW�YHUZDUPHQ�YDQNDQWRUHQ�LQ�GH�GLUHFWH�RPJHYLQJ��'LW�LV�DOOHHQ�JRHG�PRJHOLMN�DOV�GH�NDQWRUHQ�ZRUGHQ�XLWJHYRHUG�PHWODJH�WHPSHUDWXXUYHUZDUPLQJ�
7DEHO��� 3ULPDLU�HQHUJLHJHEUXLN�LQ�KHW�GXXU]DDP�HIILFLsQWH�VFHQDULR�YRRU�GH�NOHLQH�LQGXVWULH

DDUGJDVHTXLYDOHQWHQ[������P�YHUZDUPHQ ���HOHNWULVFK ���NRHOHQ �
,Q�RQGHUVWDDQGH�JUDILHN�LV�HHQ�RYHU]LFKW�JHJHYHQ�YDQ�GH�KHW�HQHUJLHJHEUXLN�DOV�JHYROJ�YDQYHUZDUPLQJ��HOHNWULFLWHLWVJHEUXLN�HQ�NRHOLQJ�LQ�KHW�UHIHUHQWLHVFHQDULR��KHW�YHUPLMGHQG�VFHQDULRHQ�KHW�GXXU]DDP�HIILFLsQWH�VFHQDULR�

)LJXXU�����3ULPDLU�HQHUJLHJHEUXLN�YRRU�GH�NOHLQH�LQGXVWULH�LQ�KHW�UHIHUHQWLH�VFHQDULR��KHW�YHUPLMGHQGVFHQDULR�HQ�KHW�GXXU]DDP�HIILFLsQWH�VFHQDULR
2S�EDVLV�YDQ�GH]H�GULH�VFHQDULR
V�LV�KHW�YROJHQGH�PDDWUHJHOHQSDNNHW�VDPHQJHVWHOG�x YHUEHWHUGH�VFKLOLVRODWLH�NDQ�OHLGHQ�WRW�HHQ�EHVSDULQJ�YDQ�����RS�GH�ZDUPWHYUDDJ�x GRRU�RRN�HHQ�JRHGH�NHX]H�YDQ�KHW�EHJOD]LQJVV\VWHHP�HQ�KHW�JODVRSSHUYODN��NDQ�GH�QRRG]DDN�YRRUNRHOLQJ�PHGH�YHUYDOOHQ�x NLH]HQ�YRRU�HIILFLsQWH�DUPDWXUHQ�HQ�HQHUJLH]XLQLJH�YHUOLFKWLQJ�]DO�GH�PHHVWH�EHVSDULQJ�RSOHYHUHQLQ� GLW� SDNNHW�� RPGDW� YHUOLFKWHQ� LQ� GH� NOHLQH� LQGXVWULH� HHQ� IOLQN� DDQGHHO� KHHIW� LQ� GH� WRWDOHHQHUJLHEDODQV��(HQ�EHVSDULQJ�YDQ�����RS�HOHNWULFLWHLWVJHEUXLN�LV�KDDOEDDU�

.OHLQHLQGXVWULH
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YHUZDUPHQ HOHNWULVFK NRHOHQ$DUGJ
DV�HTX

LYDOHQ
WHQ�

>PA�@

5HIHUHQWLHYHUPLMGHQGXXU]DDP�HIILFLHQW
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7RWDDO�ZRUGW� RS� GH]H�PDQLHU� SHU�P� YORHURSSHUYODN� F�D�� ����P� DHT� SULPDLUH� HQHUJLH� EHVSDDUG��'HWRWDOH� PHHULQYHVWHULQJ� RP� GLW� SDNNHW� WH� UHDOLVHUHQ� EHGUDDJW� FD�� ��� IO�P ��� +LHUYDQ� LV� ��� IO�P� KHWDDQGHHO� YDQ� GH� HIILFLsQWH� DUPDWXUHQ� HQ� HQHUJLH]XLQLJH� YHUOLFKWLQJ� HQ� ��� IO�P � YRRU� YHUEHWHUGH� HQJHRSWLPDOLVHHUGH� VFKLOLVRODWLH�� 'H� LQYHVWHULQJ� HQ� HQHUJLHZLQVW� YRRU� KHW� RSWLPDOLVHUHQ� YDQ� GHJHERXZVFKLO�LV�VWHUN�DIKDQNHOLMN�YDQ�GH�JHERXZYRUP��8LWJDQJVSXQW�YRRU�EHSDOHQ�YDQ�GH�NRVWHQ�HQ�GHHQHUJLHZLQVW� KLHUYRRU� LV� EORNNHQERXZ�� +HW� EHVSDUHQ� YDQ� �� P � DHT� RS� �� P� NRVW� PHW� GLWPDDWUHJHOHQSDNNHW�FD������>IO�P�@�������>P�@� ��IO���������2S�EDVLV�YDQ�HHQ�HOHNWULFLWHLWV��HQ�HHQ�JDVSULMVYDQ�UHVSHFWLHYHOLMN������FW�N:K�HQ������FW�P� ]DO�GH�WHUXJYHUGLHQWLMG�YDQ�KHW�YHUOLFKWLQJVGHHO�PLQGHUGDQ���MDDU�EHGUDJHQ�HQ�YDQ�KHW�LVRODWLHGHHO�FD�����MDDU�EHGUDJHQ��'H�PHHULQYHVWHULQJ�YRRU�YHUEHWHUGHGDNLVRODWLH� LV� YHHODO� ODJHU� GDQ� GH�PHHULQYHVWHULQJ� YRRU� YHUEHWHUGH� JHYHOLVRODWLH��2YHU� KHW� DOJHPHHQYHUGLHQW�YHUEHWHUGH�GDNLVRODWLH�]LFK�DO�ELQQHQ����MDDU�WHUXJ�
��� ,&7,QIRUPDWLH� RYHU� HQHUJLHJHEUXLN� LQ� GH� ,&7� EUDQFKH� ]LMQ� DINRPVWLJ� XLW� JHJHYHQV� YDQ� GH� YROJHQGHLQVWHOOLQJHQ�x 5HJLRQDDO�7HFKQLVFK�&HQWUXP�LQ�$ONPDDU��ZDDU�GLYHUVH�,7�EHGULMYHQ�]LMQ�JHYHVWLJG��x 6WLFKWLQJ� $FDGHPLVFK� 5HNHQFHQWUXP� $PVWHUGDP� 6$5$� �%HVFKLNNHQ� RYHU� JHDYDQFHHUGHFRPSXWHUDSSDUDWXXU��x .31�7HOHFRP�x HLJHQ�HUYDULQJ�YDQ�(&1�0RGHUQH�FRPSXWHUV�HQ�QHWZHUNHQ�KHEEHQ�HHQ�]HHU�KRRJ�HOHNWULFLWHLWVJHEUXLN��$DQJH]LHQ�GH�JHEUXLNWHHQHUJLH� XLWHLQGHOLMN� YULM� NRPW� LQ� GH� YRUP� YDQ� ZDUPWH�� YRUPW� NRHOLQJ� HHQ� EHODQJULMN� GHHO� YDQ� KHWHQHUJLHJHEUXLN�YDQ�GH�,&7�EUDQFKH�RP�KHW�NOLPDDW�LQ�GH�ZHUNRPJHYLQJ�DFFHSWDEHO�WH�KRXGHQ�HQ�RPGH�DSSDUDWXXU�JRHG�WH�NXQQHQ�ODWHQ�IXQFWLRQHUHQ��'RRU�GH�KRJH�ZDUPWHSURGXFWLH�YDQ�GH]H�DSSDUDWXXULV�GH�DGGLWLRQHOH�ZDUPWHEHKRHIWH�LQ�KHW�VWRRNVHL]RHQ��JHOHYHUG�GRRU�E�Y��HHQ�FY�LQVWDOODWLH��]HHU�ODDJ�(U�]DO�GDQ�RRN�IOLQN�JHYHQWLOHHUG�PRHWHQ�ZRUGHQ��'XLGHOLMN�LV�GDW�FRPSXWHUDSSDUDWXXU�LQ�GH]H�EUDQFKHYHHO� JHEUXLNW� ZRUGW�� %RYHQGLHQ� ]LMQ� YHHO� PHQVHQ� RS� HHQ� EHWUHNNHOLMN� NOHLQ� RSSHUYODN� ZHUN]DDP�ZDDUGRRU�GH�FRQFHQWUDWLH�DDQ�DSSDUDWXXU�H[WUD�JURRW�LV��9HUOLFKWLQJ�YUDDJW�ELM�GH]H�YHUKRXGLQJ�PDDUHHQ� NOHLQ� GHHO� YDQ� KHW� WRWDOH� HOHNWULFLWHLWJHEUXLN� �FD�� ������ ,Q� RQGHUVWDDQGH� WDEHO� LV� YRRU� KHWUHIHUHQWLHVFHQDULR� DDQJHJHYHQ�ZDW� KHW� HQHUJLHJHEUXLN� LV�� KHW� SULPDLUH� HQHUJLHJHEUXLN� HQ� GH� XLWVWRRWYDQ�&2��7DEHO��� 6SHFLILHNH�HQHUJLHEHKRHIWH��SULPDLU�HQHUJLHJHEUXLN�HQ�&2��XLWVWRRW�LQ�KHW�UHIHUHQWLHVFHQDULRYRRU�GH�,&7

VSHFLILHNHHQHUJLHEHKRHIWH DDUGJDVHTXLYDOHQWHQ &2��XLWVWRRW
N:K�P� [������P� WRQYHUZDUPHQ � �� ��HOHNWULVFK ��� ���� ����NRHOHQ �� ��� ���

.RHOHQ�YHUHLVW�ELM�GH�KXLGLJH�YHUKRXGLQJHQ�F�D������YDQ�KHW�WRWDOH�HOHNWULFLWHLWVJHEUXLN��'H�NHX]H�YDQHQHUJLH]XLQLJH� DSSDUDWXXU� HQ� KHW� WLMGLJ� XLWVFKDNHOHQ� HUYDQ� ]LMQ� GH� HHUVWH� PDDWUHJHOHQ� GLH� JHQRPHQPRHWHQ�ZRUGHQ��+HW� FRQFHQWUHUHQ�YDQ� DSSDUDWXXU�EXLWHQ�GH�FRPIRUW]RQH� LQ� DSDUWH� UXLPWHV� NDQ� YHHOHQHUJLH�EHVSDUHQ��'H�PD[LPDOH�WHPSHUDWXXU�ZDDUELM�FRPPXQLFDWLH��HQ�FRPSXWHUDSSDUDWXXU�QRJ�JRHGNXQQHQ�ZHUNHQ�� LV� YHHO� KRJHU� GDQ� GH� FRPIRUWWHPSHUDWXXU� YDQ� YHUEOLMIVUXLPWHV��'H� VSHFLDOH� UXLPWHVZDDULQ�GH�DSSDUDWXXU�ZRUGW�RSJHVWHOG�NXQQHQ�RP�GLH�UHGHQ�PHHVWDO�YRRU������ZRUGHQ�JHNRHOG�PHWEXLWHQOXFKW�PLWV�KHW�YHQWLODWLHV\VWHHP�JURWH�KRHYHHOKHGHQ�OXFKW�NDQ�GRRUODWHQ��'H]H�UXLPWHV�OLJJHQ�ELMYRRUNHXU� LQ� GH� NXQVWOLFKW]RQH� ZDDUELM� KHW� NXQVWOLFKW� DOOHHQ� KRHIW� WH� EUDQGHQ� ZDQQHHURQGHUKRXGVZHUN]DDPKHGHQ�DDQ�GH�DSSDUDWXXU�PRHWHQ�ZRUGHQ�XLWJHYRHUG��PHHVWDO�QLHW�PHHU�GDQ�����YDQ�GH�WLMG���2S�GH]H�ZLM]H�NDQ�KHW�JURRWVWH�GHHO�YDQ�GH�EHQRGLJGH�NRHOHQHUJLH�ZRUGHQ�EHVSDDUG�
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2RN� KHW� WRHSDVVHQ� YDQ� UDPHQ� GLH�PDDU� HHQ� NOHLQ� GHHO� YDQ� GH� ]RQQHZDUPWH� GRRUODWHQ� HQ� HIILFLsQWH]RQZHULQJ�NDQ�KHW�DDQGHHO�NRHOHQHUJLH�YHUODJHQ��1DGDW�GH]H�PDDWUHJHOHQ�]LMQ�JHQRPHQ��LV�KHW�]LQYRORP� GH� YHUOLFKWLQJ� DDQ� WH� SDNNHQ�� (IILFLsQWH� DUPDWXUHQ�� GDJOLFKWDIKDQNHOLMNH� UHJHOLQJHQ� HQDDQZH]LJKHLGVUHJLVWUDWLH� NXQQHQ� GH� HOHNWULFLWHLWVYUDDJ� YRRU� YHUOLFKWLQJ�PHW� ]R
Q� ���� YHUODJHQ��+HWSULPDLUH�HQHUJLHJHEUXLN�LQ�KHW�YHUPLMGHQGH�VFHQDULR�NRPW�XLWHLQGHOLMN�RS�GH�YROJHQGH�ZDDUGHV�XLW��]LHWDEHO����
7DEHO��� 3ULPDLU�HQHUJLHJHEUXLN�LQ�KHW�YHUPLMGHQG�VFHQDULR�YRRU�GH�,&7

DDUGJDVHTXLYDOHQWHQ[������P�YHUZDUPHQ ��HOHNWULVFK ����NRHOHQ ���
$DQVOXLWHQG� RS� KHW� YHUPLMGHQGH� VFHQDULR� RI� DOV� NRHOLQJ� PHW� EXLWHQOXFKW� �HQ� DI]XLJLQJ�� QLHW� SDVW�NXQQHQ� DFKWHUHHQYROJHQV� GH� YROJHQGH� RSWLHV� ZRUGHQ� RQGHU]RFKW� HQ� HYHQWXHHO� WRHJHSDVW� �GHGXXU]DDPVWH� RSWLHV� PHW� KHW� ODDJVWH� HQHUJLHJHEUXLN� VWDDQ� ERYHQDDQ�� RP� WRW� HHQ� GXXU]DDP� HIILFLsQWVFHQDULR�WH�NRPHQ�
x $GLDEDWLVFKH�NRHOLQJ�LV�GXXU]DPH�NRHOLQJ�HQ�EHVWDDW�XLW�HHQ�V\VWHHP�YRRU�JHEDODQFHHUGH�YHQWLODWLHPHW� ZDUPWHWHUXJZLQQLQJ� ZDDUELM� LQ� GH� XLWJDDQGH� OXFKW� ZDWHU� ZRUGW� YHUQHYHOG� ZDDUGRRU� GHZDUPWHZLVVHODDU� DINRHOW�� =RGRHQGH�ZRUGW� GH� WRHYRHUOXFKW�GLH� GRRU�GH�ZDUPWHZLVVHODDU� VWURRPWDIJHNRHOG�� +HW� NRHOYHUPRJHQ� YDQ� GH]H� LQVWDOODWLH� LV� EHSHUNW� �YROGRHQGH� YRRU� HHQ� GRRUVQHHNDQWRRU��HQ�GH�NRVWHQ�]LMQ�JHULQJ�
x 6RODU�FRROLQJ��RSHQ�DEVRUSWLHNRHOLQJ��LV�RRN�HHQ�V\VWHHP�YRRU�NRHOLQJ�PHW�GXXU]DPH�HQHUJLH��'LWV\VWHHP�EHVWDDW�XLW�HHQ�OXFKWEHKDQGHOLQJNDVW�ZDDULQ�GH�EXLWHQOXFKW�ZRUGW�RQWYRFKWLJG�GRRU�PLGGHOYDQ� HHQ� GURRJZLHO� HQ� YHUYROJHQV� ZRUGW� EHYRFKWLJG�� 'LW� KHHIW� HHQ� NRHOHQG� HIIHFW�� 9HUYROJHQVZRUGW� GH� DIJH]RJHQ� OXFKW� YHUKLW� PHW� EHKXOS� YDQ� HHQ� ]RQQHERLOHU� ZDDUQD� GH� OXFKW� ODQJV� KHWGURRJZLHO�ZRUGW�JHOHLG�GDW�GDDUGRRU�ZRUGW�JHGURRJG��+HW�V\VWHHP�LV�RS�GLW�PRPHQW�RS�GH�PDUNWYHUNULMJEDDU�PDDU�ZRUGW� QRJ�ZHLQLJ� WRHJHSDVW��9DQZHJH�GH� QLHXZKHLG� YDQ� KHW� V\VWHHP�]LMQ� GHNRVWHQ�QRJ�EHWUHNNHOLMN�KRRJ�
x 6HL]RHQRSVODJ�YDQ�ZDUPWH��HQ�NRXGH��LV�GXXU]DDP�HQ�NDQ�JRHG�ZHUNHQ�DOV�GH�YUDDJ�QDDU�ZDUPWHHQ�NRXGH�RYHU�KHW�MDDU�LQ�EDODQV�LV��'H�ZDUPWH�GLH�¶V�]RPHUV�LQ�GH�JURQG�ZRUGW�JHEUDFKW�DOV�JHYROJYDQ�NRHOLQJ�NDQ�¶V�ZLQWHUV�YDQZHJH�KHW�EHSHUNWH�WHPSHUDWXXUQLYHDX��RQJHYHHU����JUDGHQ��VOHFKWVYRRU�RSZDUPLQJ�YDQ�GH�YHQWLODWLHOXFKW�ZRUGHQ�JHEUXLNW��WHQ]LM�KHW�V\VWHHP�ZRUGW�JHFRPELQHHUGPHW� HHQ� ZDUPWHSRPS� HQ� YORHUYHUZDUPLQJ� HQ� LV� GDQ� PLQGHU� GXXU]DDP��� 6HL]RHQRSVODJ� LV� GXVPLQGHU�RSWLPDDO�WH�FRPELQHUHQ�PHW�ZDUPWHWHUXJZLQQLQJ�XLW�GH�YHQWLODWLHOXFKW��%LM�VHL]RHQRSVODJPRHW� KHW� ZDUPWH�� HQ� NRXGHDDQERG� RYHU� HHQ� ODQJHUH� SHULRGH� LQ� EDODQV� ]LMQ�� LQ� LHGHU� JHYDOJHGXUHQGH� GH� WHUXJYHUGLHQWLMG� YDQ� GH� LQVWDOODWLH�� 7XVVHQWLMGVH� EHVSDULQJHQ� WHQ� DDQ]LHQ� YDQZDUPWH��RI�NRXGHYUDDJ�NXQQHQ�GXV�QLHW�]RQGHU�PHHU�ZRUGHQ�GRRUJHYRHUG��ELM�KHW�RQWZHUS�PRHWUHNHQLQJ�JHKRXGHQ�ZRUGHQ�PHW�VSHFLDOH�YHUZDUPLQJV��HQ�NRHOV\VWHPHQ�
x $OV�PHFKDQLVFKH�NRHOLQJ��PHW�FRPSUHVVLHNRHOPDFKLQHV��RQYHUPLMGHOLMN�LV�HQ�ZRUGW�WRHJHSDVW�NDQHOHNWULVFKH� HQHUJLH� YRRU� GH� NRHOPDFKLQH� ZRUGHQ� XLWJHVSDDUG� GRRU� LQ� GH� ZLQWHU� KHW� NRHOZDWHUUHFKWVWUHHNV� PHW� EXLWHQOXFKW� WH� NRHOHQ�� 2RN� LV� HU� GH� PRJHOLMNKHLG� RP� LQ� KHW� VWRRNVHL]RHQ� GHZDUPWH� YDQ� GH� NRHOPDFKLQHV� WH� JHEUXLNHQ� YRRU� FHQWUDOH� YHUZDUPLQJ� LQ� DQGHUH� JHERXZHQ� RIJHERXZGHOHQ�� +LHUYRRU� LV� KHW� QRRG]DNHOLMN� GDW� GDDU� HHQ� ODJH� WHPSHUDWXXUYHUZDUPLQJ� ZRUGWWRHJHSDVW�� &RPSUHVVLHNRHOPDFKLQHV� GLH� YDDN� ZRUGHQ� JHEUXLNW� �PHHU� GDQ� ����� XXU� SHU� MDDU�PRHWHQ�ELM�YRRUNHXU�LQ�KRRJUHQGHPHQW�XLWYRHULJ�ZRUGHQ�WRHJHSDVW��+HW�EOLMNW�VRPV�]HOIV�PRJHOLMNKHW�UHQGHPHQW�KLHUGRRU�WH�YHUGXEEHOHQ�WHQ�RS]LFKWH�YDQ�GH�VWDQGDDUG�XLWYRHULQJ�
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x %LM� HHQ� FRQWLQXH� KRJH� NRHO�� HQ� HOHNWULFLWHLWVYUDDJ� �PHHU� GDQ� ����� XXU� SHU� MDDU�� NDQ� HHQZDUPWHNUDFKWLQVWDOODWLH� PHW� HHQ� DEVRUSWLHNRHOHU� ZRUGHQ� JHEUXLNW�� +HW� YRRUGHHO� KLHUYDQ� OLJWYRRUQDPHOLMN� LQ�KHW� IHLW�GDW�YRRU�NRHOLQJ� �DIYDO��ZDUPWH�ZRUGW�JHEUXLNW�HQ�JHHQ� HOHNWULFLWHLW�GLHYHHO�GXXUGHU�LV��'H�YHUPLQGHULQJ�YDQ�KHW�JHEUXLNW�YDQ�SULPDLUH�HQHUJLH�LV�KLHUELM�PLQLPDDO�RPGDWKHW�UHQGHPHQW�YDQ�GH�HOHNWULFLWHLWVRSZHNNLQJ�HQ�YDQ�GH�DEVRUSWLHNRHOLQJ�ODJHU�LV�GDQ�ELM�FHQWUDOHHOHNWULFLWHLWVRSZHNNLQJ� UHVSHFWLHYHOLMN� FRPSUHVVLHNRHOLQJ��9RRU� KHW� WRWDOH� UHQGHPHQW� ZRUGW� KHWEHWHU�DOV�HU�HFRQRPLVFKH�ZRQLQJHQ�LQ�GH�EXXUW�]LMQ�RP�LQ�GH�ZLQWHU�ZDUPWH�NZLMW�WH�NXQQHQ�
'H�PRJHOLMNKHGHQ�YRRU� WRHSDVVLQJ�YDQ�GH]H�RSWLHV�KDQJHQ�VWHUN�DI�YDQ�GH�HLVHQ�GLH�ZRUGHQ�JHVWHOGDDQ� GH� WH� NRHOHQ� UXLPWHV�� 8LWHLQGHOLMN� NDQ� KHW� SULPDLUH� HQHUJLHJHEUXLN� XLWNRPHQ� RS� GH� YROJHQGHZDDUGHV��]LH�WDEHO����
7DEHO��� 3ULPDLU�HQHUJLHJHEUXLN�LQ�KHW�GXXU]DDP�HIILFLsQWH�VFHQDULR�YRRU�GH�,&7

DDUGJDVHTXLYDOHQWHQ[������P�YHUZDUPHQ ��HOHNWULVFK ����NRHOHQ ���
,Q�RQGHUVWDDQGH�JUDILHN�LV�HHQ�RYHU]LFKW�JHJHYHQ�YDQ�KHW�SULPDLUH�HQHUJLHJHEUXLN�GRRU�GH,&7YRRU�YHUZDUPLQJ��HOHNWULFLWHLWVJHEUXLN�HQ�NRHOLQJ�LQ�KHW�UHIHUHQWLHVFHQDULR��KHW�YHUPLMGHQGVFHQDULR�HQ�KHW�GXXU]DDP�HIILFLsQWH�VFHQDULR�

)LJXXU�����3ULPDLU�HQHUJLHJHEUXLN�YRRU�GH�,&7�LQ�KHW�UHIHUHQWLH�VFHQDULR��KHW�YHUPLMGHQG�VFHQDULR�HQKHW�GXXU]DDP�HIILFLsQWH�VFHQDULR
%LM�GH�,&7�NDQ�YHHO�ZLQVW�ZRUGHQ�EHKDDOG�XLW�GH�SDVVLHYH�PDDWUHJHOHQ��FD������YDQ�GH�NRHOYUDDJ�NDQ]R�ZRUGHQ�YHUPHGHQ�x DXWRPDWLVFKH� ]RQZHULQJ� KHHIW� YRRUQDPHOLMN� HHQ� FRPIRUW� HQ� XLWHUOLMN� GRHO� HQ� ]RUJW� QLHW� YRRUPHHUNRVWHQ�P�E�W��HQHUJLHEHVSDULQJ�x GDJOLFKWWRHWUHGLQJ�ZRUGW�RYHU�KHW�DOJHPHHQ� 
JUDWLV
�YHUNUHJHQ�ZDDUGRRU�GLW�RRN�JHHQ�PHHUNRVWHQWRW�JHYROJ�KHHIW�x KHW� DI]XLJHQ� YDQ� ZDUPWH� ELM� ZDUPWHEURQQHQ� �FRPSXWHUV�� ]RUJW� HUYRRU� GDW� GH]H� ZDUPWH� QLHWYULMNRPW�LQ�GH�FRPIRUW]RQH�ZDDUGRRU�GUDVWLVFK�RS�NRHOHQHUJLH�NDQ�ZRUGHQ�EHVSDDUG�x VRODU�NRHOLQJ�NDQ�KHW�HQHUJLHJHEUXLN�YRRU�NRHOHQ�RRN�QRJ�HHQV�PHW�����RPODDJ�EUHQJHQ�x HIILFLsQW�JHERXZRQWZHUS�

,&7
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����
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7RWDDO�ZRUGW�RS�GH]H�PDQLHU�SHU�P� YORHURSSHUYODN�GRRU�GLW�SDNNHW�FD������P � DHT�SULPDLUH�HQHUJLHEHVSDDUG��'RRUGDW�KHW�SULQFLSH�YDQ�VRODU�FRROLQJ�]LFK�QRJ�LQ�HHQ�YURHJ�VWDGLXP�EHYLQGW�HQ�QRJ�QLHW�RSJURWH�VFKDDO�ZRUGW�WRHJHSDVW�LV�GH�WRWDOH�LQYHVWHULQJ�RP�GLW�SDNNHW�WH�UHDOLVHUHQ�PRHLOLMN�LQ�WH�VFKDWWHQ�9HUZDFKW� ZRUGW� GDW� GH]H� LQYHVWHULQJ� FD�� ���� IO�P � EHGUDDJW�� 'H]H� ]LMQ� QDPHOLMN� ]HHU� PRHLOLMN� WHEHSDOHQ�HQ�VWHUN�DIKDQNHOLMN�YDQ�KHW�RQWZHUS�YDQ�KHW�JHERXZ��+HW�EHVSDUHQ�YDQ���P � DHT�RS���P� NRVWPHW�GLW�PDDWUHJHOHQSDNNHW�FD�������>IO�P �@�������>P�@� ��IO���������2S�EDVLV�YDQ�HHQ�HOHNWULFLWHLWV��HQHHQ�JDVSULMV�YDQ�UHVSHFWLHYHOLMN������FW�N:K�HQ������FW�P � ]DO�GH�WHUXJYHUGLHQWLMG�YDQ�GLW�SDNNHW�URQGGH����MDDU�EHGUDJHQ�
��� =DNHOLMNH�GLHQVWYHUOHQLQJ%LM� (&1� ZRUGW� YDQ� DOOH� HLJHQ� JHERXZHQ� KHW� HQHUJLHJHEUXLN� JHUHJLVWUHHUG�� ,Q� HQNHOH� YDQ� GH]HJHERXZHQ� ]LMQ� GH� ZHUN]DDPKHGHQ� GLH� ZRUGHQ� YHUULFKW� UHSUHVHQWDWLHI� YRRU� GH� ]DNHOLMNHGLHQVWYHUOHQLQJ��'H�JHJHYHQV�YDQ�GH]H�JHERXZHQ�]LMQ�JHEUXLNW�DOV�UHIHUHQWLH�YRRU�KHW�EHSDOHQ�YDQ�GHNHQJHWDOOHQ�KLHUYRRU��'DDUQDDVW�LV�JHEUXLN�JHPDDNW�YDQ�JHJHYHQV�XLW�OLWHUDWXXU ����9HUJHOHNHQ�PHW�GH,&7�EUDQFKH�LV�KLHU�EHGXLGHQG�PLQGHU�DSSDUDWXXU�DDQZH]LJ��9HUOLFKWLQJ�KHHIW�KLHU�FD������DDQGHHO�LQKHW� WRWDOH� HOHNWULFLWHLWJHEUXLN�� $OV� JHHQ� ERXZWHFKQLVFKH� PDDWUHJHOHQ� ]LMQ� JHQRPHQ� RI� ELM]RQGHUHDDQGDFKW� LV� EHVWHHG� DDQ� GH� RULsQWDWLH� GDW� LV� LQ� GH]H� VLWXDWLH� YDDN� WRFK� QRJ� NRHOLQJ� YHUHLVW� RP� KHWELQQHQNOLPDDW� DDQJHQDDP� WH� KRXGHQ�� 'H� ZDUPWHYUDDJ� ZRUGW� YRRUQDPHOLMN� EHSDDOG� GRRU� GHQRRG]DNHOLMNH� YHQWLODWLH� HQ� HHQ� LQWHUQH� ZDUPWHSURGXFWLH� XLW� DSSDUDWXXU� GLH� GLW� ZDUPWHYHUOLHV� QLHW
FRPSHQVHHUW
�,Q� RQGHUVWDDQGH� WDEHO� LV� DDQJHJHYHQ� ZDW� KHW� JDV�� HQ� HOHNWULFLWHLWVYHUEUXLN� LV�� DOVPHGH� KHW� SULPDLUHHQHUJLHJHEUXLN�HQ�GH�&2��XLWVWRRW�LQ�GH�UHIHUHQWLHVLWXDWLH�7DEHO��� 6SHFLILHNH�HQHUJLHEHKRHIWH��SULPDLU�HQHUJLHJHEUXLN HQ�&2��XLWVWRRW�LQ�KHW�UHIHUHQWLHVFHQDULRYRRU�GH�]DNHOLMNH�GLHQVWYHUOHQLQJ

VSHFLILHNHHQHUJLHEHKRHIWH DDUGJDVHTXLYDOHQWHQ &2��XLWVWRRW
N:K�P� [������P� WRQYHUZDUPHQ �� ��� ���HOHNWULVFK �� ��� ����NRHOHQ � �� ��

2P� WRW� HHQ� YHUPLMGHQG� VFHQDULR� WH� NRPHQ� LV� ELM� GH]H� FDWHJRULH� LV� YHUEHWHULQJ� YDQ� GH� LVRODWLH� GRRUELMYRRUEHHOG� KHW� MXLVWH� JODVSHUFHQWDJH� HQ� GH� MXLVWH� JODVNHX]H�� HIILFLsQWH� YHUOLFKWLQJ� HQZDUPWH�NRXGHWHUXJZLQQLQJ�XLW�GH�YHQWLODWLHOXFKW�YDQ�RQJHYHHU�JHOLMNZDDUGLJ�EHODQJ�
'RRU� HQHUJLHEHVSDULQJFDPSDJQHV�GLH� JHULFKW� ]LMQ�RS� KHW� JHEUXLN� YDQ� DOOHUOHL� NDQWRRUDSSDUDWXXU�NDQKHW� HQHUJLHJHEUXLN� QRJ� HHQ� VWDS� YHUGHU� RPODDJ� JHEUDFKW� ZRUGHQ�� 3DVVLHYH� NRHOLQJ� NDQ� QD� GH]HEHVSDULQJHQ�PDNNHOLMNHU�ZRUGHQ� WRHJHSDVW�RPGDW�GH�NRHOYUDDJ� ODJHU� LV�JHZRUGHQ�HQ�EHVWDDW� XLW�HHQSDNNHW�YDQ�PDDWUHJHOHQ�]RDOV�QDWXXUOLMNH�YHQWLODWLH��]RPHUQDFKWYHQWLODWLH�HQ�HIILFLsQWH�HQ�LQWHOOLJHQWH]RQZHULQJ��+HW�EHwQYORHGHQ�YDQ�KHW�EXLWHQNOLPDDW�NDQ�RRN�HHQ�ELMGUDJH�OHYHUHQ�DDQ�SDVVLHYH�NRHOLQJ�9RRUEHHOGHQ�]LMQ�KHW�]RUJHQ�YRRU�YROGRHQGH�YHUGDPSHQG�RSSHUYODN��JURHQ��LQ�GH�RPJHYLQJ�YDQ�KHWJHERXZ� HQ� HHQ� MXLVWH� NHX]H� YDQ� NOHXU� HQ� VWUXFWXXU� YDQ� JHYHOV�� 'H� JURWH� GDNYODNNHQ� YDQ� GHEHGULMIVKDOOHQ�OHQHQ�]LFK�XLWVWHNHQG�YRRU�EHJURHLLQJ�
��x �6WURPVSDUHFN� I�U� *HElXGH�� (LQ� $UEHLWVLQVWUXPHQW� I�U� 3ODQHU� XQG� ,QYHVWRUHQ��� DXWHXU�� 0LFKDHO� +|UQHU�� $PVWHLQ� �:DOWKHUW��+HUXLWJHYHU��,038/6�3URJUDPP�+HVVHQ��6FKOHLHUPDFKVWUDVVH����������'DUPVWDGW�x �(QHUJLHSUHVWDWLH�YDQ�ZRQLQJHQ�HQ�ZRRQJHERXZHQ���(3:�YRRU�ZLQGRZV�YHUVLH�����135�������PDDUW������
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'DDUELM�PRHW� UHNHQLQJ�ZRUGHQ� JHKRXGHQ�PHW� PRJHOLMNH� EHKRHIWH� DDQ� GDJOLFKW� LQ� GH� RQGHUOLJJHQGHUXLPWHQ�ZDDUYRRU�QRRUGHUOLFKW�GDW�PHW�GDNVKHGV�NDQ�ZRUGHQ�LQJHYDQJHQ�]HHU�JHVFKLNW�LV�
+HW� YHUPLMGHQ� YDQ� HQHUJLHJHEUXLN� LQ� NDQWRUHQ� ZRUGW� GXV� PRJHOLMN� JHPDDNW� GRRU� HHQ� SDNNHW� YDQPDDWUHJHOHQ�ZDDUELM�]RZHO�GH�DUFKLWHFW�DOVRRN�GH�VWHGHQERXZNXQGLJH�HQ�GH�RYHUKHLG�HHQ�URO�NXQQHQVSHOHQ��,Q�WDEHO���LV�KHW�SULPDLUH�HQHUJLHJHEUXLN�ELM�KHW�YHUPLMGHQGH�VFHQDULR�ZHHUJHJHYHQ�
7DEHO��� 3ULPDLU�HQHUJLHJHEUXLN�LQ�KHW�YHUPLMGHQG�VFHQDULR�YRRU�GH�]DNHOLMNH�GLHQVWYHUOHQLQJ

DDUGJDVHTXLYDOHQWHQ[������P�YHUZDUPHQ ���HOHNWULVFK ���NRHOHQ ��
2P�WRW�HHQ�GXXU]DDP�HIILFLsQW�VFHQDULR�WH�NRPHQ�]LMQ�GH�YROJHQGH�PDDWUHJHOHQ�JHwQYHQWDULVHHUG�x %HSHUNLQJ�YDQ�YHUOLFKWLQJVHQHUJLH�GRRU�GDJOLFKWEHQXWWLQJ�LV�HHQ�GXXU]DPH�RSWLH�PDDU�PRHLOLMN�WHUHDOLVHUHQ�� =RQZHULQJ� LV� QRGLJ� YRRU� KHW� YHUODJHQ� YDQ� GH� NRHOHQHUJLH� HQ� KHW� YHUPLMGHQ� YDQVFKLWWHULQJ�LQ�EHHOGVFKHUPHQ�PDDU�QHHPW�RRN�GDJOLFKW�ZHJ��0HW�GH�MXLVWH�NHX]H�GRRU�GH�DUFKLWHFWNXQQHQ�]RQZHULQJHQ�ZRUGHQ�WRHJHSDVW�GLH�GH�GLUHFWH�]RQLQVWUDOLQJ�ZHJQHPHQ�HQ�WHJHOLMNHUWLMG�GHGDJOLFKWWRHWUHGLQJ� QLHW� EHOHPPHUHQ�� $OV� GDDUELM� KHW� NXQVWOLFKW� RS� DGHTXDWH� ZLM]H� ZRUGWWHUXJJHUHJHOG��JHGLPG��NDQ�YHHO�HQHUJLH�ZRUGHQ�EHVSDDUG�

ILJXXU�����NR]LMQLQGHOLQJ�LQ�OLFKW��HQ�]LFKW]RQH
x %LM� EXLWHQWHPSHUDWXUHQ� KRJHU� GDQ� WZLQWLJ� JUDGHQ� PRHW� H[WUD� ZRUGHQ� JHYHQWLOHHUG� RPRYHUYHUKLWWLQJ� WH� YRRUNRPHQ�� 0HHU� YHUYHUVLQJ� NDQ� ZRUGHQ� EHUHLNW� GRRU� YHQWLODWRUHQ� VQHOOHU� WHODWHQ�GUDDLHQ�PDDU�RRN�GRRU�JHYHORSHQLQJHQ�WH�EHVWXUHQ�

GDJOLF
KWJHE

LHG
]LFKWJ

HELHG
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+HW�PRWRULVFK� HQ�JHDXWRPDWLVHHUG�RSHQHQ� HQ� VOXLWHQ�YDQ� ERYHQOLFKWHQ�� NOHSUDPHQ� HQ� GDNRSHQLQJHQNDQ�YHHO� YHQWLODWRUHQHUJLH�HQ�NRHOHQHUJLH�EHVSDUHQ�HQ� LV�HHQ�GXXU]DPH�PDQLHU� YDQ� YHQWLOHUHQ��'H]HYRUP�YDQ�YHQWLODWLH�PRHW�GRRU�KHW�JHERXZRQWZHUS�PRJHOLMN�ZRUGHQ�JHPDDNW�
x 'H�PRJHOLMNKHGHQ�YRRU�GXXU]DPH�NRHOLQJ�LQ�KHW�NDQWRRU�NXQQHQ�ZRUGHQ�YHUJHOHNHQ�PHW�GLH�LQ�GHSDUDJUDDI�YRRU�GH�,&7��+HW�FRQGLWLRQHUHQ�YDQ�HHQ�NDQWRRU�RS����JUDGHQ�NRVW�YHHO�NRHOHQHUJLH�HQ�LVRRN�YDQXLW�KHW�RRJSXQW�YDQ�DUEHLGVRPVWDQGLJKHGHQ�QLHW�RSWLPDDO��'H� WRHSDVVLQJ�YDQ� WRHSDVVLQJYDQ� WRSNRHOLQJ� LV� KLHUYRRU� HHQ� YHHO� JHEUXLNWH� RSORVVLQJ�� +LHUELM� ZRUGW� GH� ELQQHQWHPSHUDWXXUHQNHOH�JUDGHQ�RQGHU�GH�EXLWHQWHPSHUDWXXU�JHKRXGHQ�
x 0RGHUQH�UHJHOV\VWHPHQ�LQ�GH�YRUP�YDQ�EXVV\VWHPHQ�]LMQ�HHQ�ZDDUGHYRO�LQVWUXPHQW�YRRU�YHUGHUHRSWLPDOLVHULQJ�YDQ�KHW�HQHUJLHJHEUXLN��0HW�EXVV\VWHPHQ�ZRUGHQ�GDWDWUDQVPLVVLHV\VWHPHQ�EHGRHOGGLH� ]RUJHQ� YRRU� RYHUGUDFKW�YDQ�PHHW�� HQ� EHVWXULQJVVLJQDOHQ� YDQ� RQGHU�PHHU� JHERXZLQVWDOODWLHV]RZHO� ELQQHQ� HHQ� JHERXZ� DOV� QDDU� EXLWHQ��+HW� YHUVFKLO� WXVVHQ� EXVV\VWHPHQ� HQ� GH� UHHGV� ODQJHUEHVWDDQGH� JHERXZEHKHHUVV\VWHPHQ� LV� GH� IOH[LELOLWHLW�� +HW� �RQW�NRSSHOHQ� YDQ� VHQVRUHQ� HQEHGLHQLQJVRUJDQHQ� LV� YULMZHO� RS� HONH� SODDWV� LQ� KHW� JHERXZ�PRJHOLMN� HQ� GH� PRJHOLMNKHGHQ� YDQSURJUDPPHUHQ� ELMQD� RQEHSHUNW�� +LHUGRRU� LV� KHW� DDQSDVVHQ� YDQ� LQVWDOODWLHV� DDQ� HHQ� JHZLM]LJGHZDUPWH�� RI� NRXGHYUDDJ� RI� KHW� YHUDQGHUHQ� YDQ� GH� EHVWXULQJ� YDQ� YHQWLODWLH� RI� ]RQZHULQJ� KHHOHHQYRXGLJ��%HVSDULQJHQ�GRRU�HHQ�GHUJHOLMN�V\VWHHP�YDQ�����]LMQ�KHHO�JRHG�PRJHOLMN� WHUZLMO�RRNKHW�FRPIRUW�ZRUGW�YHUEHWHUG�
0HW�HHQ�NHX]H�XLW�ERYHQVWDDQGH�PDDWUHJHOHQ�LV�KHW�PRJHOLMN�HHQ�HQHUJLHSUHVWDWLH�WH�KDOHQ�GLH�PLQVWHQV���� EHWHU� LV� GDQ� GH� YRRUJHVFKUHYHQ� (SF�� 2YHULJHQV� PRHW� PHQ� UHNHQLQJ� KRXGHQ� PHW� GH� YHUGHUHDDQVFKHUSLQJ�YDQ�GH�(3&�YRRU�NDQWRUHQ�YDQ�����QDDU������,Q�RQGHUVWDDQGH�WDEHO�LV�DDQJHJHYHQ�ZDW�KHWSULPDLUH�HQHUJLHJHEUXLN�LV�LQ�KHW�JHYDO�YDQ�KHW�GXXU]DDP�HIILFLsQWH�VFHQDULR�
7DEHO����3ULPDLU�HQHUJLHJHEUXLN�LQ�KHW�GXXU]DDP�HIILFLsQWH�VFHQDULR�YRRU�GH�]DNHOLMNH�GLHQVWYHUOHQLQJ

DDUGJDVHTXLYDOHQWHQ[������P�YHUZDUPHQ ���HOHNWULVFK ���NRHOHQ ��

,Q�RQGHUVWDDQGH�JUDILHN�LV�YRRU�GH�]DNHOLMNH�GLHQVWYHUOHQLQJ�HHQ�RYHU]LFKW�JHJHYHQ�YDQ�GH�KHWSULPDLUH�HQHUJLHJHEUXLN�GRRU�YHUZDUPLQJ��HOHNWULFLWHLWVJHEUXLN�HQ�NRHOLQJ�LQ�KHWUHIHUHQWLHVFHQDULR��KHW�YHUPLMGHQG�VFHQDULR�HQ�KHW�GXXU]DDP�HIILFLsQWH�VFHQDULR�
)LJXXU�����3ULPDLU�HQHUJLHJHEUXLN�YRRU�GH�]DNHOLMNH�GLHQVWYHUOHQLQJ�LQ�KHW�UHIHUHQWLH�VFHQDULR��KHWYHUPLMGHQG�VFHQDULR�HQ�KHW�GXXU]DDP�HIILFLsQWH�VFHQDULR

=DNHOLMNH�GLHQVWYHUOHQLQJ

�
����
����
����

YHUZDUPHQ HOHNWULVFK NRHOHQ
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2RN� KLHU� YDOW� HHQ� JURWH� ZLQVW� WH� KDOHQ� XLW� SDVVLHYH� PDDWUHJHOHQ�� +LHUYRRU� JHOGHQ� GH]HOIGHYRRUZDDUGHQ�]RDOV�JHQRHPG�ELM�GH�,&7�EUDQFKH�x JHVFKDW� LV� GDW� FD�� ���� YDQ� KHW� HOHNWULFLWHLWVJHEUXLN� YRRU� YHUOLFKWLQJ� NDQ� ZRUGHQ� WHUXJJHEUDFKWGRRU�RSWLPDOH�GDJOLFKWWRHWUHGLQJ�x ERYHQGLHQ�NDQ�GRRU�WRHSDVVHQ�YDQ�HIILFLsQWH�DUPDWXUHQ�HQ�HQHUJLH]XLQLJH�YHUOLFKWLQJ�����LQ�GHEHQRGLJGH� HOHNWULFLWHLW� YRRU� YHUOLFKWLQJ� ZRUGHQ� EHVSDDUG�� 2RN� GH� NRHOYUDDJ� NDQ� PHW� FD�� ���ZRUGHQ�WHUXJJHEUDFKW�RS�GH]H�PDQLHU�x GH�ZDUPWHWHUXJZLQQLQJ�XLW�YHQWLODWLHOXFKW�HQ�RSWLPDOLVHUHQ�YDQ�GH�JHERXZVFKLO�EHVSDUHQ�EHLGH�FD�����RS�GH�ZDUPWHYUDDJ�x KHW� HIILFLsQWH� YHUZDUPLQJV�� HQ� NRHOV\VWHHP� EHVSDDUW� FD�� ���� LQ� GH� EHQRGLJGH� HQHUJLH� YRRUYHUZDUPHQ�HQ�����LQ�GH�WRWDOH�EHQRGLJGH�HQHUJLH�YRRU�NRHOHQ�7RHSDVVHQ� YDQ� GLW� SDNNHW� OHLGW� WRW� HHQ� EHVSDULQJ� YDQ� FD�� ���� DHT� SULPDLUH� HQHUJLH�� 'H� HIILFLsQWHDUPDWXUHQ�HQ�HQHUJLH]XLQLJH�YHUOLFKWLQJ�YUDJHQ�HHQ�PHHU�LQYHVWHULQJ�YDQ�FD����IO�P � HQ�]DO�]LFK�ELQQHQ�� MDDU� KHEEHQ� WHUXJYHUGLHQG�� 7RHSDVVHQ� YDQ� ZDUPWHWHUXJZLQQLQJ� XLW� YHQWLODWLHOXFKW� ]DO� HHQ� PHHULQYHVWHULQJ�YUDJHQ�YDQ�FD�����IO�P���'H]H�PDDWUHJHO�]DO�]LFK�ELQQHQ����MDDU�KHEEHQ�WHUXJYHUGLHQG��'HPHHU� LQYHVWHULQJ� LQ�GH� YHUEHWHUGH� HQ� JHRSWLPDOLVHHUGH� VFKLOLVRODWLH� ]DO� FD�� ��� IO�P � EHGUDJHQ��'H]HPDDWUHJHOHQ� ]XOOHQ� ]LFK� ELQQHQ� RRN� ELQQHQ� ��� MDDU� KHEEHQ� WHUXJYHUGLHQG�� DIKDQNHOLMN� YDQ� KHWVFKLORSSHUYODN�� (HQ� HIILFLsQW� YHUZDUPLQJV�� HQ� NRHOV\VWHHP� NDQ� HHQ� EHVSDULQJ� YDQ� ���� P�E�W�YHUZDUPLQJVHQHUJLH� UHDOLVHUHQ� HQ� ���� NRHOHQHUJLH�� (HQ� GHUJHOLMN� V\VWHHP� ]DO� ]LFK� ELQQHQ� �� MDDUKHEEHQ� WHUXJYHUGLHQG� ELM� HHQ� JHVFKDWWH� PHHU� LQYHVWHULQJ� YDQ� ��� IO�P ��� +LHUELM� LV� RRN� UHNHQLQJJHKRXGHQ�PHW�KHW�IHLW�GDW�HU�JHHQ�VWDQGDDUG�NRHOPDFKLQH�KRHIW�ZRUGHQ�DDQJHVFKDIW��+HW�EHVSDUHQ�YDQ��P� DHT�RS���P� NRVW�PHW�GLW�PDDWUHJHOHQSDNNHW�FD�������>IO�P �@�������>P�@� ��IO���������2S�EDVLV�YDQHHQ�HOHNWULFLWHLWV��HQ�HHQ�JDVSULMV�YDQ�UHVSHFWLHYHOLMN������FW�N:K�HQ������FW�P � ]DO�GH�WHUXJYHUGLHQWLMGYDQ�KHW�JHKHOH�SDNNHW�URQG�GH����MDDU�EHGUDJHQ���� /HLVXUH%LM� HHQ� DDQWDO� KRUHFDJHOHJHQKHGHQ� ]RDOV� UHVWDXUDQWV� LV� LQIRUPDWLH� YHU]DPHOG� RYHU� JDVYHUEUXLN� HQHOHNWULFLWHLWVJHEUXLN�� 2RN� JHJHYHQV� XLW� %,.� ��� ZDUHQ� EUXLNEDDU�� 'H� ]HHU� KRRJ� JHEOHNHQZDUPWHEHKRHIWH�ZRUGW� KLHU� YRRUDO� YHURRU]DDNW� GRRU� GH� JURWH� YUDDJ� DDQ� ZDUP� WDSZDWHU� �NHXNHQV���9HUOLFKWLQJ��DSSDUDWXXU�HQ�YHQWLODWLH� ]LMQ�PHW� HONDDU�RRU]DDN� YDQ� GH� KRJH� HOHNWULFLWHLWVYUDDJ��*RHGHNOLPDDWEHKHHUVLQJ�ZRUGW� LQ� UHVWDXUDQWV� YDDN� EHODQJULMN�JHYRQGHQ�ZDDUGRRU� NRHOLQJ� LQ�GH]H�EUDQFKHRRN� YHHODO� DDQZH]LJ� ]DO� ]LMQ�� ,Q� RQGHUVWDDQGH� WDEHO� LV� KHW� HQHUJLHJHEUXLN� JHJHYHQ� LQ� GHUHIHUHQWLHVLWXDWLH�
7DEHO����6SHFLILHNH�HQHUJLHEHKRHIWH��SULPDLU�HQHUJLHJHEUXLN�HQ�&2��XLWVWRRW�LQ�KHW�UHIHUHQWLHVFHQDULRYRRU�OHLVXUH

VSHFLILHNHHQHUJLHEHKRHIWH DDUGJDVHTXLYDOHQWHQ &2��XLWVWRRW
N:K�P� [������P� WRQYHUZDUPHQ ��� ��� ���HOHNWULVFK ��� ��� ���NRHOHQ � �� ��

'H�KRJH�HQHUJLHEHKRHIWH�YRRU�ZDUP�WDSZDWHU�LV�PRHLOLMN�WH�UHGXFHUHQ�DDQJH]LHQ�GH�KXLGLJH�DSSDUDWXXUYRRU�EHUHLGLQJ�YDQ�ZDUP�WDSZDWHU�DO�]HHU�HIILFLsQW�LV�HQ�GH�YUDDJ�DDQ�ZDUP�WDSZDWHU�YUDDJ�PRHLOLMN�WHEHwQYORHGHQ� LV�� 'H� YHUZDUPLQJVYUDDJ� NDQ� ELM� GH� KRUHFDEHGULMYHQ� QRJ� ZHO� LHWV� ZRUGHQ� YHUPLQGHUGGRRU� YHUEHWHULQJ� YDQ� GH� NZDOLWHLW� YDQ� JODV� HQ� DIGLFKWLQJHQ� HQ� GRRU� ZDUPWHWHUXJZLQQLQJ� RS� KHWYHQWLODWLHV\VWHHP��'H�KRJH�HOHNWULFLWHLWVYUDDJ�NDQ�ZRUGHQ�EHVWUHGHQ�GRRU�DDQZH]LJKHLGVVFKDNHOLQJHQZDDUYRRU�SDVMHVV\VWHPHQ�NXQQHQ�ZRUGHQ�JHEUXLNW��'HQN�KLHUELM�YRRUDO�DDQ�KRWHOV�ZDDU�GLW�]LQYRO�]DO]LMQ��8LWHUDDUG�]LMQ�HIILFLsQWH�DUPDWXUHQ�RRN�KLHU�YDQ�EHODQJ�RP�WH�EHVSDUHQ�RS�YHUOLFKWLQJVHQHUJLH�
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7DEHO����3ULPDLU�HQHUJLHJHEUXLN�LQ�KHW�YHUPLMGHQG�VFHQDULR�YRRU�OHLVXUH
DDUGJDVHTXLYDOHQWHQ[������P�YHUZDUPHQ ���HOHNWULVFK ���NRHOHQ ��

,Q�GH�KRUHFD�EHVWDDW�HHQ�JURRW�GHHO�YDQ�GH�ZDUPWHYUDDJ�XLW�ZDUPZDWHU��'H]H�ZDUPWHYUDDJ�NDQ�YRRU����ZRUGHQ�JHGHNW�GRRU�KHW�JHEUXLN�YDQ�]RQQHERLOHUV��+HW�JHEUXLN�YDQ�UXLPWHV�YRRU�KRUHFD��WKHDWHUVHQ�GLVFR¶V�LV�YDDN�UHODWLHI�NRUWVWRQGLJ��(HQ�JRHG�EHKHHU�YDQ�GH�UXLPWHV�GRRU�PLGGHO�YDQ�EHZDNLQJV��HQJHERXZEHKHHUVV\VWHPHQ�NDQ�YHHO�YHUZDUPLQJV��HQ�YHUOLFKWLQJVHQHUJLH�EHVSDUHQ��'H�FRPELQDWLH�YDQILWQHVV� HQ� HHQ� ]ZHPEDG� ELHGW� JRHGH� NDQVHQ� YRRU� GH� NRHOPDFKLQH�ZDUPWHSRPS� �NRHOHQ� ILWQHVV� HQJHOLMNWLMGLJ�YHUZDUPHQ�]ZHPEDG��
7DEHO����3ULPDLU�HQHUJLHJHEUXLN�LQ�KHW�GXXU]DDP�HIILFLsQWH�VFHQDULR�YRRU�OHLVXUH

DDUGJDVHTXLYDOHQWHQ[������P�YHUZDUPHQ ���HOHNWULVFK ���NRHOHQ ��
,Q�RQGHUVWDDQGH�JUDILHN�LV�YRRU�OHLVXUH�HHQ�RYHU]LFKW�JHJHYHQ�YDQ�GH�KHW�SULPDLUHHQHUJLHJHEUXLN�GRRU�YHUZDUPLQJ��HOHNWULFLWHLWVJHEUXLN�HQ�NRHOLQJ�LQ�KHW�UHIHUHQWLHVFHQDULR��KHWYHUPLMGHQG�VFHQDULR�HQ�KHW�GXXU]DDP�HIILFLsQWH�VFHQDULR�

)LJXXU�����3ULPDLU�HQHUJLHJHEUXLN�YRRU�OHLVXUH�LQ�KHW�UHIHUHQWLH�VFHQDULR��KHW�YHUPLMGHQG�VFHQDULR�HQKHW�GXXU]DDP�HIILFLsQWH�VFHQDULR
+HW�PDDWUHJHOHQSDNNHW�YRRU�OHLVXUH�EHVWDDW�XLW�GH�YROJHQGH�HOHPHQWHQ�x ZDUPWHWHUXJZLQQLQJ�XLW�YHQWLODWLHOXFKW�EHVSDDUW�FD������RS�GH�WRWDOH�ZDUPWHYUDDJ�x WRHSDVVHQ�YDQ� ]RQQHERLOHUV�]RUJW�YRRU� HHQ�YHUGHUH� UHGXFWLH�YDQ�����RS�GH� WRWDOH�YHUZDUPLQJV�HQHUJLH�x HHQ�SDVMHV�V\VWHHP�JHNRSSHOG�PHW�HHQ�JRHG�JHERXZEHKHHU�V\VWHHP�NDQ�]RUJHQ�YRRU�HHQ�HIILFLsQWHDDQZH]LJKHLGVUHJLVWUDWLH� ZDDURS� DSSDUDWXXU� JHVFKDNHOG� NDQ� ZRUGHQ�� =R� NDQ� ELMYRRUEHHOGYHUZDUPLQJ��NRHOLQJ�HQ�YHUOLFKWLQJ�ZRUGHQ�XLWJH]HW�ZDQQHHU�QLHPDQG�LQ�HHQ�KRWHONDPHU�DDQZH]LJLV��(HQ�GHUJHOLMN�V\VWHHP�NDQ�HHQ�EHVSDULQJ�RSOHYHUHQ�YDQ�����RS�GH�WRWDOH�YHUZDUPLQJVHQHUJLH�����RS�GH�WRWDOH�HOHNWULVFKH�HQHUJLH�HQ�����RS�GH�WRWDOH�NRHO�HQHUJLH�
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x HIILFLsQWH� DUPDWXUHQ� HQ� HQHUJLH]XLQLJH� YHUOLFKWLQJ� HQ� KHW� WRHSDVVHQ� YDQ� ]RQQHERLOHUV� EHVSDUHQUHVSHFWLHYHOLMN�����RS�KHW�WRWDOH�HOHNWULFLWHLWVJHEUXLN�HQ�����RS�GH�WRWDOH�YHUZDUPLQJVHQHUJLH�'LW�WRWDOH�SDNNHW�OHYHUW�HHQ�EHVSDULQJ�RS�YDQ������DHT�SULPDLUH�HQHUJLH�+HW�WRHSDVVHQ�YDQ�ZDUPWHWHUXJZLQQLQJ�XLW�YHQWLODWLHOXFKW�YHUHLVW�HHQ�LQYHVWHULQJ�YDQ�FD�����IO�P ���+HWSDVMHV� HQ� JHERXZEHKHHU� V\VWHHP�YHUHLVW� HHQ� LQYHVWHULQJ� YDQ� FD�� ���� IO�P ��� (IILFLsQWH� DUPDWXUHQ� HQHQHUJLH]XLQLJH�YHUOLFKWLQJ�YHUHLVHQ�HHQ�LQYHVWHULQJ�YDQ�FD�����IO�P ���2P�GH�HQHUJLH�EHQRGLJG�YRRU�KHWRSZHNNHQ�YDQ�ZDUPWH� WH�UHGXFHUHQ�PHW�����G�P�Y��]RQQHERLOHUV�YHUHLVW�HHQ� LQYHVWHULQJ�YDQ�FD����IO�P���'LW�LV�VWHUN�DIKDQNHOLMN�YDQ�GH�JHERXZYRUP�HQ�GH�EHVFKLNEDDUKHLG�YDQ�JHVFKLNW�GDNRSSHUYODN�%HKDOYH�KHW�SDVMHV�HQ�JHERXZEHKHHU�V\VWHHP�KHEEHQ�DOOH�PDDWUHJHOHQ�]LFK]HOI�WHUXJ�YHUGLHQG�ELQQHQ�� MDDU�� +HW� SDVMHV� HQ� JHERXZEHKHHU� V\VWHHP� ]DO� ]LFK� ELQQHQ� ��� MDDU� KHEEHQ� WHUXJYHUGLHQG�� +HWEHVSDUHQ�YDQ���P� DHT�RS���P� NRVW�PHW�GLW�PDDWUHJHOHQSDNNHW�FD�������>IO�P �@��������>P�@� ��IO�������2S�EDVLV�YDQ�HHQ�HOHNWULFLWHLWV��HQ�HHQ�JDVSULMV�YDQ� UHVSHFWLHYHOLMN������FW�N:K�HQ������FW�P � ]DO�GHWHUXJYHUGLHQWLMG�YDQ�KHW�JHKHOH�SDNNHW�URQG�GH����MDDU�EHGUDJHQ�
��� :RQLQJHQ(&1� KHHIW� YHHO� LQ]LFKW� LQ� GH� HQHUJLHKXLVKRXGLQJ� YDQ� ZRQLQJHQ�� 2S� EDVLV� YDQ� YHOHVLPXODWLHEHUHNHQLQJHQ�� JHPHWHQ�ZDDUGHQ� LQ� YHUVFKLOOHQGH�PRQLWRULQJVSURMHFWHQ�� HQ� EHRRUGHOLQJ� YDQHQHUJLHSUHVWDWLHFRsIILFLsQWHQ� �(SF
V�� GLH� YRRU� YHUVFKLOOHQGH� VRRUWHQ� ZRQLQJHQ� ]LMQ� JHGDDQ�� ]LMQ� GHNHQWDOOHQ�YRRU�HHQ�ZRQLQJ�EHUHNHQG��(U�LV�XLWJHJDDQ�YDQ�HHQ�WXVVHQZRQLQJ�PHW�HHQ�(SF�YDQ������'LW�LVGH�KXLGLJH�QRUP�GLH�LQ�KHW�ERXZEHVOXLW�ZRUGW�JHKDQWHHUG��7HYHQV�LV�GH�YHURQGHUVWHOOLQJ�JHGDDQ�GDW�LQGH�NRPHQGH����MDDU�GH�(3&�QLHW�YHUGHU�]DO�ZRUGHQ�DDQJHVFKHUSW��,Q�YHUJHOLMNLQJ�PHW�NDQWRUHQ�LV�ELMZRQLQJHQ�YHUZDUPLQJ�YHHO�EHODQJULMNHU�HQ�VSHOHQ�NRHOLQJ�HQ�HOHNWULFLWHLWVJHEUXLN�YRRU�YHUOLFKWLQJ�HHQYHHO�PLQGHU�EHODQJULMNH�URO�
7DEHO����6SHFLILHNH�HQHUJLHEHKRHIWH��SULPDLU�HQHUJLHJHEUXLN�HQ�&2��XLWVWRRW�LQ�KHW�UHIHUHQWLHVFHQDULRYRRU�ZRQLQJHQ

VSHFLILHNHHQHUJLHEHKRHIWH DDUGJDVHTXLYDOHQWHQ &2��XLWVWRRW
N:K�P� [������P� WRQYHUZDUPHQ �� ��� ���HOHNWULVFK �� ��� ���NRHOHQ � � �

+HW�EOLMNW�GDW�KHW�HQHUJLHJHEUXLN�LQ�ZRQLQJHQ�PHW�QDPH�VDPHQKDQJW�PHW�YHUZDUPHQ��.RHOHQ�VSHHOW�GHJHULQJVWH�URO�
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�� 237,0$/(�(1(5*,(�,1)5$6758&7885
2P�RRN�GDDGZHUNHOLMN�WH�NRPHQ�WRW�HHQ�]R�ODDJ�PRJHOLMN�HQHUJLHJHEUXLN�PHW�PLQLPDOH�&2 � SURGXFWLHYRRU�GHHOJHELHG���YDQ�KHW�&RUQHOLV�'RXZHV�EHGULMYHQWHUUHLQ��LV�KHW�QRRG]DNHOLMN�GDW�HU�HHQ�SURJUDPPDYDQ��JURHQH��HLVHQ���39(��ZRUGW�RSJHVWHOG��,Q�GLW�39(�ZRUGHQ�GH�XLWJDQJVSXQWHQ�HQ�PDDWUHJHOHQ�GLHLQ�GLW� UDSSRUW�SHU�EHGULMIVFDWHJRULH� HQ� JHERXZ�]LMQ� JHQRHPG�DOV� XLWJDQJVSXQW� YRRU� GH� RQWZLNNHOLQJYDQ� KHW� JHELHG� RSJHQRPHQ�� 'LW� 39(� NDQ� RQGHUGHHO� ]LMQ� YDQ� KHW� FRQWUDFW� WXVVHQ� JHPHHQWH� HQSURMHFWRQWZLNNHODDU�RI�WRHNRPVWLJ�HLJHQDDU�ILQDQFLHU�YDQ�KHW�JHELHG��+HW�39(�LV�RQGHU�WH�YHUGHOHQ�LQWZHH�VWXNNHQ��VWHGHQERXZNXQGLJ�HQ�ERXZNXQGLJ��YRRU�GH�DUFKLWHFWHQ���,Q�KHW�ERXZNXQGLJH�GHHO�]LMQRRN�LQVWDOODWLHWHFKQLVFKH�HLVHQ�RSJHQRPHQ�
7HQ�DDQ]LHQ�YDQ�GH�I\VLHNH�LQIUDVWUXFWXXU�ZRUGHQ�LQ�GLW�UDSSRUW�VOHFKWV�JOREDOH�DDQEHYHOLQJHQ�JHGDDQ�(HQ�RSWLPDOH�I\VLHNH�LQIUDVWUXFWXXU�NDQ�LQ�GHWDLO�ZRUGHQ�XLWJHZHUNW�DOV�RRN�EHKHHUVPDWLJ�HHQ�RSWLPDOHLQIUDVWUXFWXXU�DDQZH]LJ�LV��,Q�GH�GHUGH�SDUDJUDDI�YDQ�GLW�KRRIGVWXN�ZRUGHQ�GH�PRJHOLMNH�YRRUZDDUGHQYRRU�HHQ�GHUJHOLMNH�EHKHHUVYRUP�JHVFKHWVW���� 6WHGHQERXZNXQGLJ�SURJUDPPD�YDQ�HLVHQ,Q�GLW�VWHGHQERXZNXQGLJ�39(�NXQQHQ�GH�YROJHQGH�]DNHQ�ZRUGHQ�YDVWJHVWHOG�x GH�SHUFHQWDJHV�GDJOLFKW]RQHV�HQ�JURHQ]RQHV��ELMYRRUEHHOG������RRN�RS�GDNHQ�WH�VLWXHUHQ��x RULsQWDWLH�RS�KHW�]XLGHQ�x PLQLPDOH� YRRUZDDUGHQ� WHQ� DDQ]LHQ� YDQ� OLFKWWRHWUHGLQJ�� XLW]LFKW� HQ� EHVFKDGXZLQJ� LQ� KHW� JHELHG�PHW�QDPH�ELM�VWURRNEHERXZLQJ�]RDOV�RS�KHW�NUDDQSRUWDDO��x GH�SODDWV�YDQ�HYHQWXHHO�WH�ERXZHQ��GXXU]DPH��HQHUJLHFHQWUDOH�V��x IXQFWLHYHUGHOLQJ��ELMYRRUEHHOG�x NOHLQH�LQGXVWULH�LQ�GH�EHGULMIVKDOOHQ�HQ�LQ�GH�NXQVWOLFKW]RQHV�x SDUNHUHQ�RQGHUJURQGV��LQ�GH�NXQVWOLFKW]RQH��x OHLVXUH� LQ� GH� EHGULMIVKDOOHQ� LQ� GH� GDJOLFKW]RQHV�KRUHFD�� HQ� LQ� GH� NXQVWOLFKW]RQHV�WKHDWHU�ELRVFRRS�GLVFR��x ]DNHOLMNH�GLHQVWYHUOHQLQJHQ�,&7�LQ�GH�KRRJERXZ��LQ�GH�GDJOLFKW]RQHV��PHW�XLW]LFKW�x FOXVWHULQJ�YDQ�GH�LQVWDOODWLHV�YDQ�]RYHHO�PRJHOLMN�JHERXZHQ�
��� %RXZNXQGLJ�SURJUDPPD�YDQ�HLVHQ,Q�GLW�ERXZNXQGLJ�SURJUDPPD�YDQ�HLVHQ��YRRU�DUFKLWHFWHQ��GH�YROJHQGH�DVSHFWHQ�ZRUGHQ�RSJHQRPHQ�x KHW�PD[LPDOH�JODVSHUFHQWDJH�x GH�NOHXU�HQ�VWUXFWXXU�YDQ�JHYHOV�x LQVWDOODWLHNHX]HV��ELMYRRUEHHOG�ODJH�WHPSHUDWXXUYHUZDUPLQJ�HQ�KRJH�WHPSHUDWXXUNRHOLQJ��x PLQLPDOH�DIPHWLQJHQ�YRRU�OXFKWVFKDFKWHQ��YHUJURWHQ�YDQ�PRJHOLMNKHGHQ�YRRU�SDVVLHYH�NRHOLQJ��x HLVHQ� WHQ� DDQ]LHQ� YDQ� KHW� FRPIRUW� �ELMYRRUEHHOG� HLVHQ� WHQ� DDQ]LHQ� YDQ� QDWXXUOLMNH� YHQWLODWLH�GDJOLFKW�HQ�EHSHUNWH�NRHOLQJ��
��� %HKHHUVPDWLJH�HQHUJLH�LQIUDVWUXFWXXU,Q� GH� SUDNWLMN� NXQQHQ� YHUVFKLOOHQGH� EHKHHUVYRUPHQ� YRRU� EHGULMIVYHU]DPHOJHERXZHQ� ZRUGHQRQGHUVFKHLGHQ�� ,Q� KHW� YROJHQGH� VFKHPD� ZRUGHQ� HHQ� GULHWDO� PDQLHUHQ� RPVFKUHYHQ� ZDDURS� GHHQHUJLHNRVWHQ�ZRUGHQ�YHUUHNHQG��%LM�VLWXDWLH���ZRUGW�HHQ�WRHVWDQG�RPVFKUHYHQ�GLH�GH�PRJHOLMNKHGHQYRRU�RSWLPDOLVHULQJ�YDQ�GH�HQHUJLH�LQIUDVWUXFWXXU�VWHUN�NDQ�EHYRUGHUHQ�
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6LWXDWLH��+HW�EHGULMIVYHU]DPHOJHERXZ��%9*��KXLVYHVW�HHQ�DDQWDO]HOIVWDQGLJH� EHGULMYHQ� YDQ� YHUVFKLOOHQGH� DDUG� HQJURRWWH��LQ�KHW�YRRUEHHOG�EHGULMI����������HQ]RYRRUW��+HWJHERXZ�KHHIW�ppQ�YHUEUXLNVPHWHU�YRRU�JDV�HQ�ppQ�YRRUHOHNWULFLWHLW�� 'H� HQHUJLHQRWD¶V� YDQ� KHW� KHOH� JHERXZZRUGW� YHUVOHXWHOG� RYHU� GH� KXXUGHUV� RS� EDVLV� YDQJHKXXUG� RSSHUYODN�� (ON� EHGULMI� LQ� KHW� %9*� UHNHQW� GHHQHUJLH�DI�PHW�GH�YHUKXXUPDNHODDU�

6LWXDWLH�(ON� EHGULMI� LQ� KHW� JHERXZ� KHHIW� HHQ� HLJHQYHUEUXLNVPHWHU� YRRU� ZDUPWH� HQ� HOHNWULFLWHLW�� (ONHKXXUGHU�UHNHQW�DI�PHW�KHW�HQHUJLHEHGULMI�RS�EDVLV�YDQ�GHPHWHUVWDQGHQ�]RQGHU�WXVVHQNRPVW�YDQ�YHUKXXUGHU�

6LWXDWLH��+HW� HQHUJLHEHGULMI� OHYHUW�� LQ� SODDWV� YDQ� JDV� HQHOHNWULFLWHLW�� NRXGH�� ZDUPWH� HQ� HOHNWULFLWHLW� DDQ� KHW%9*�� .RXGH�� ZDUPWH� HQ� HOHNWULFLWHLW� ZRUGHQ� LQ� HHQKXOSFHQWUDOH�LQ�GH�QDELMKHLG�YDQ�KHW�JHERXZ�RSJHZHNWRI� GRRUJHJHYHQ� HQ� JHOHYHUG� DDQ� KHW� JHERXZ�� +HWJHEUXLN� YDQ� NRXGH� ZDUPWH� HQ� HOHNWULFLWHLW� NDQ� SHUKXXUGHU� ZRUGHQ� JHPHWHQ� HQ� DIJHUHNHQG� PHW� GHYHUKXXUGHU� GLH� RS� ]LMQ� EHXUW� DIUHNHQW� PHW� KHWHQHUJLHEHGULMI�

6LWXDWLH��(HQ�³WXVVHQSHUVRRQ´�NRRSW�HQHUJLH�LQ�RI�JHQHUHHUW�]HOIGXXU]DPH� HQHUJLH�� 9HUYROJHQV� SURGXFHHUW� KLM� PHWEHKXOS� YDQ� GH]H� HQHUJLH� LQ� HHQ� HLJHQ� HQHUJLHFHQWUDOHNRXGH�� ZDUPWH� HQ� HOHNWULFLWHLW� RS� PDDW� YRRU� GHKXXUGHUV�� 'H� WXVVHQSHUVRRQ� UHNHQW� GH� DIJHQRPHQHQHUJLH� DI� PHW� GH� KXXUGHUV� RS� EDVLV� YDQYHUEUXLNVPHWLQJHQ� SHU� KXXUGHU�� 'H� WXVVHQSHUVRRQIXQJHHUW� DOV� DDQVSUHHNSXQW� YRRU� GH� JHPHHQWH� RS� KHWJHELHG� GRHOVWHOOLQJHQ� WHQ� DDQ]LHQ� YDQ� EHVSDULQJ� HQWRHSDVVLQJ�YDQ�GXXU]DPH�HQHUJLH�
HOHNWULFLWHLWVFHQWUDOH
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'H]H�VLWXDWLHV�KHEEHQ�GH�YROJHQGH�YRRU��HQ�QDGHOHQ�6LWXDWLH����HU�LV�JHHQ�HQNHOH�VWLPXODQV�RP�HQHUJLH�WH�EHVSDUHQ��LQ�WHJHQGHHO��HHQ�KRRJ�HQHUJLHJHEUXLNYDQ�HHQ�EHSDDOGH�KXXUGHU�NRVW�KHP�ELMQD�QLHWV�H[WUD�6LWXDWLH����HQHUJLHEHVSDULQJ�ZRUGW�ZHOLVZDDU�EHORRQG�PHW� HHQ�ODJHUH�HQHUJLHUHNHQLQJ�PDDU� OHYHUW� LQYHUKRXGLQJ�PHW�GH�³FRUH�EXVLQHVV´�YDQ�GH�KXXUGHU�WH�ZHLQLJ�RS�RP�H[WUD�DDQGDFKW�DDQ�WH�EHVWHGHQ�6LWXDWLH����KHW�HQHUJLHEHGULMI�NLHVW�GH�HFRQRPLVFK�EHVWH�RSORVVLQJ��'DW�LV�ODQJ�QLHW�DOWLMG�RRN�YRRU�KHWPLOLHX�GH�EHVWH�RSORVVLQJ��+HW�V\VWHHP�LV�VWDU�HQ�ODDW�JHHQ�RSWLPDOLVHULQJ�YDQ�ELMYRRUEHHOG�NRHOLQJ�WRHSHU�KXXUGHU�6LWXDWLH����GH�WXVVHQSHUVRRQ�NRRSW�LQ�KHW�JURRW�HQHUJLH�LQ��PDDNW�JHEUXLN�YDQ�KHW�YHUVFKLO�WXVVHQ�JURRW�HQ�NOHLQYHUEUXLNHUWDULHI�HQ�NDQ�LQYHVWHUHQ�LQ�HQHUJLHEHVSDUHQGH�PDDWUHJHOHQ�RPGDW�KLM�NDQ�SURILWHUHQYDQ�GH�EHVSDULQJ�RS�SULPDLUH�HQHUJLH��'H�JHPHHQWH�NDQ�JHPDNNHOLMN�PHW�GH�WXVVHQSHUVRRQ�DIVSUDNHQPDNHQ�RYHU�HQHUJLHEHVSDULQJGRHOVWHOOLQJHQ�GDQ�PHW�GH�KXXUGHUV�RI�PHW�GH�YHUKXXUGHU�
+HW� RQGHUKRXG� HQ� EHKHHU� YDQ� GH� HQHUJLH�LQVWDOODWLHV� YDQ� EHGULMIVYHU]DPHOJHERXZHQ� HQ� GHHQHUJLHDIUHNHQLQJ�ZRUGW�VWHHGV�YDNHU�YROOHGLJ�LQ�KDQGHQ�JHJHYHQ�YDQ�HHQ��JURRW��LQVWDOODWLHEHGULMI�LQRSGUDFKW� YDQ� GH� HLJHQDDU�� PDNHODDU� RI� SURMHFWRQWZLNNHODDU�� +HW� LV� HHQ� UHODWLHI� NOHLQH� VWDS� RP� GHEHYRHJGKHGHQ� YDQ� HHQ� GHUJHOLMN� EHGULMI� XLW� WH� EUHLGHQ� ]RGDW� GLW� EHGULMI� LQ� VDPHQVSUDDN� PHW� GHJHPHHQWH�� DOV� XLWYRHUHQGH� YDQ�GH�PLOLHXZHWJHYLQJ��GH� HQHUJLHYRRU]LHQLQJ� VWHHGV�NDQ�RSWLPDOLVHUHQ�(HQ�GHUJHOLMN�EHGULMI�NDQ�SHU�JHERXZ�RI�SHU�JHERXZHQFOXVWHU�ZRUGHQ�LQJHVFKDNHOG��9RRU�KHW�JHPDNZRUGW� GLW� EHGULMI� RI� GH]H� WXVVHQSHUVRRQ� LQ� KHW� YHUYROJ� YDQ� GLW� UDSSRUW� ³HQHUJLHEHGULMI� 'RXZHV´JHQRHPG�
7HQ�DDQ]LHQ�YDQ�KHW�IXQFWLRQHUHQ�YDQ�KHW�³HQHUJLHEHGULMI�'RXZHV´�]RXGHQ�GH�YROJHQGH�]DNHQ�PRHWHQZRUGHQ�YDVWJHOHJG�x GH�WDULHIVWUXFWXXU�HQ�GH�ZLM]H�YDQ�DIUHNHQLQJ�x GH�JHEUXLNV��HQ�HLJHQGRPVUHFKWHQ�YDQ�GH�I\VLHN�LQIUDVWUXFWXXU�x GH�YHUUHNHQLQJ�YDQ�HQHUJLH�LQYHVWHULQJHQ�x YHUSOLFKWLQJHQ�WHQ�DDQ]LHQ�YDQ�GH�PLOLHXYHUJXQQLQJ�YRRU�KHW�&RUQHOLV�'RXZHV�WHUUHLQ�x YHUSOLFKWLQJHQ�WHQ�DDQ]LHQ�YDQ�DDQSDVVHQ�HQ�RSWLPDOLVHUHQ�YDQ�GH�RSZHNNLQJ�YDQ�ZDUPWH��NRXGHHQ�HOHNWULFLWHLW�x KRH�GH�JHEUXLNHUV�YDQ�JHERXZHQ�YRRU�WH�OLFKWHQ�RYHU�RSWLPDDO�JHEUXLN�YDQ�JHERXZLQVWDOODWLHV��HQHYHQWXHHO�RRN�NDQWRRULQVWDOODWLHV���� %HSDOLQJ� HQ� KDQGKDYLQJ� YDQ� GH� HQHUJLHSUHVWDWLH� YDQ� KHW� &RUQHOLV� 'RXZHVWHUUHLQ2S� GH� HHUVWH� SODDWV� JHOGHQ� YRRU� GH� PHHVWH� FDWHJRULHsQ� EHGULMYHQ� JHHQ� HQHUJLHSUHVWDWLH�QRUPHQ� RIPHHUMDUHQDIVSUDNHQ���*HZRQH��NDQWRUHQ�YRUPHQ�KLHURS�HHQ�XLW]RQGHULQJ��KLHUYRRU�JHOGW�PRPHQWHHOHHQ�HQHUJLHSUHVWDWLH�HLV�YDQ������(QHUJLHEHVSDULQJ�NDQ�LQ�GH�RYHULJH�JHYDOOHQ�VOHFKWV�ZRUGHQ�EHUHLNWGRRU� PLGGHO� YDQ� KHW� VWHOOHQ� YDQ� HLVHQ� ELM� DIJLIWH� YDQ� HHQ� PLOLHXYHUJXQQLQJ�� (QHUJLHEHVSDUHQGHPDDWUHJHOHQ�NXQQHQ�LQ�KHW�NDGHU�YDQ�GH�PLOLHXYHUJXQQLQJ�HFKWHU�VOHFKWV�ZRUGHQ�DIJHGZRQJHQ�YDQDIHHQ� PLQLPXP� HQHUJLHJHEUXLN� YDQ� ������� P � RI� ������� N:K� SHU� MDDU�� 9RRU� NDQWRUHQ� HQLQWHULHXUYHU]RUJHQGH� EHGULMYHQ� NRPW� GLW� HQHUJLHJHEUXLN� RQJHYHHU� RYHUHHQ�PHW� HHQ� RSSHUYODNWH� YDQ����P���%LM�,&7�EHGULMYHQ�PLQGHU�GDQ�GH�KHOIW��9HOH�NOHLQH�EHGULMYHQ�NXQQHQ�GXV�PRHLOLMNHU�ZRUGHQJHERQGHQ�DDQ�DIVSUDNHQ�RYHU�HQHUJLHEHVSDUHQGH�PDDWUHJHOHQ�HQ�LQYHVWHULQJHQ�GDQ�HQNHOH�JURWHQ�
0HQ�PRHW�]LFK�GDDUELM�UHDOLVHUHQ�GDW�LQ�GH�XWLOLWHLWVERXZ�GRRU�SURMHFWRQWZLNNHODDUV�HHQ�F\FOXV�ZRUGWJHKDQWHHUG� YDQ�PD[LPDDO� ��� MDDU�� QD� GLH� SHULRGH�ZRUGW� HHQ� JHERXZ� YDDN� JHUHQRYHHUG� HQ� NDQ� KHWJHEUXLN� HQ� GXV� RRN� KHW� HQHUJLHJHEUXLN� VWHUN� YHUDQGHUHQ�� 'H� RSERXZ� YDQ� KHW� EHGULMYHQWHUUHLQ� ]DOZDDUVFKLMQOLMN� PLQVWHQV� �� MDDU� LQ� EHVODJ� QHPHQ�� 'H� ,&7�� PDDU� RRN� GH� PXOWLPHGLD� HQ� JUDILVFKHEHGULMYHQ� YHUDQGHUHQ� LQ� VQHO� WHPSR� DOV� KHW� JDDW� RP� GH� DSSDUDWXXU� GLH� ZRUGW� JHEUXLNW�� +HW� DDQWDOYHUKXL]LQJHQ� LQ� EHGULMIVYHU]DPHOJHERXZHQ� NDQ� JURRW� ]LMQ�� =HNHU� ELM� VWDUWHQGH� EHGULMYHQ� LQ� GH� ,&7VHFWRU�LV�XLWEUHLGLQJ�HQ�YHUKXL]LQJ�HHQ�YHHOYRRUNRPHQG�YHUVFKLMQVHO��)OH[LELOLWHLW�ELM�GH�LQULFKWLQJ�YDQEHGULMIVYHU]DPHOJHERXZHQ�LV�GDQ�RRN�HHQ�VOHXWHOZRRUG�



(&1�&�������� ��

'H]H� IOH[LELOLWHLW� PRHW� RRN� ZRUGHQ� EHWUDFKW� ELM� GH� HQHUJLHYRRU]LHQLQJ�� =R� NDQ� ELMYRRUEHHOG� GHHOHNWULFLWHLWVEHKRHIWH�HQ�GH�GDDUPHH�VDPHQKDQJHQGH�YUDDJ�QDDU�NRHOLQJ�VWHUN�YDULsUHQ�YDQ�MDDU�WRW�MDDU�
8LW�GH]H�VLWXDWLHVFKHWV�EOLMNW�ZHGHURP�GDW�KHW�JURWH�YRRUGHOHQ�ELHGW�RP�SHU�JHERXZ��JHERXZHQFOXVWHURI� HYHQWXHHO� YRRU� KHW� JHKHOH� &RUQHOLV� 'RXZHV� EHGULMYHQWHUUHLQ�� HHQ� HQHUJLHYHU]RUJHQG� EHGULMI�³HQHUJLHEHGULMI�'RXZHV´��LQ�KHW�OHYHQ�WH�URHSHQ��'LW�EHGULMI�YRRU]LHW�KHW�EHWUHIIHQGH��GHHO�JHELHG�YDQZDUPWH��NRXGH�HQ�HOHNWULFLWHLW��'LW�EHGULMI�JURHLW�GXV�PHH�PHW�KHW�DDQWDO�YLHUNDQWH�PHWHUV�JHERXZ�GDWRS� GDW� PRPHQW� LQ� KHW� GHHOJHELHG� JHUHDOLVHHUG� LV�� 0HW� GLW� EHGULMI� NXQQHQ� LQ� KHW� NDGHU� YDQ� GHPLOLHXYHUJXQQLQJ�GLH�GDQ�JHOGLJ�LV�DIVSUDNHQ�ZRUGHQ�JHPDDNW�RYHU�HHQ�RSWLPDOH�HQHUJLHYRRU]LHQLQJ�%RYHQGLHQ� NDQ� GLW� EHGULMI� EHWHU� LQ� VSHOHQ� RS� YHUDQGHULQJHQ� LQ� KHW� EHGULMYHQEHVWDQG� HQ� GHHQHUJLHEHKRHIWH�GLH�GDDUPHH�VDPHQKDQJW��%LM�HHQ�EHSDDOGH�JURRWWH�YDQ�KHW�EHGULMYHQFRPSOH[�NDQ�PLWVDDQ� EHSDDOGH� YRRUZDDUGHQ� LV� YROGDDQ� ZRUGHQ� RYHUJHJDDQ� RS� ELMYRRUEHHOG� GHFHQWUDOH� �GXXU]DPH�RSZHNNLQJ��XLWZLVVHOLQJ�YDQ�ZDUPWH�HQ�NRXGH�HQ�VHL]RHQRSVODJ�
'H�JHPHHQWH�KHHIW�]HJJHQVFKDS�RYHU�GH�RQGHUJURQG�GLH� GH�GUDJHU� LV�YDQ�YHHO�HQHUJLHYRRU]LHQLQJHQ�NDEHOV�HQ� OHLGLQJHQ���'H�JHPHHQWH� LV�RRN�GH�KDQGKDYHU�YDQ�GH�PLOLHXYHUJXQQLQJ��'DDUGRRU�NDQ�GHJHPHHQWH� HHQ� OHLGHQGH� URO� VSHOHQ� ELM� KHW� LQVWHOOHQ� YDQ� HHQ� HQHUJLHYHU]RUJHQG� EHGULMI� YRRU� GHHQHUJLHYRRU]LHQLQJ��³HQHUJLHEHGULMI�'RXZHV´��
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�� &21&/86,(6
'H� FRQFOXVLHV� ]LMQ� RQGHUYHUGHHOG� LQ� HLQGUHVXOWDWHQ� YDQ� WH� EHKDOHQ� HQHUJLHEHVSDULQJHQ� HQDDQEHYHOLQJHQ�RYHU�GH�PDQLHU�ZDDURS�GH�UHVXOWDWHQ�JHKDDOG�NXQQHQ�ZRUGHQ���� 7RWDOH�UHGXFWLH�HQHUJLHJHEUXLN�YHUPLMGHQG�HQ�GXXU]DDP�HIILFLsQW�VFHQDULR+HW�WRWDOH�MDDUOLMNV�SULPDLU�HQHUJLH�JHEUXLN�EHGUDDJW�LQ�KHW�UHIHUHQWLHVFHQDULR�F�D������������P � DDUGJDVHQ�GH�&2��XLWVWRRW�EHGUDDJW�RQJHYHHU������WRQ��,Q�KHW�YHUPLMGHQG�VFHQDULR�EHGUDDJW�KHW�WRWDDO�MDDUOLMNVHQHUJLHJHEUXLN� XLWJHGUXNW� LQ� DDUGJDV� HTXLYDOHQWHQ� YDQ� KHW� WHUUHLQ� F�D�� ���� PLOMRHQ� P � JDV�� ZDWRYHUHHQNRPW�PHW������ WRQ�&2� XLWVWRRW�SHU� MDDU��7HQ�RS]LFKWH�YDQ�GH� UHIHUHQWLHVLWXDWLH� LV�PHHU� GDQ����EHVSDDUG�LQ�KHW�WRWDOH�SULPDLUH�HQHUJLHJHEUXLN�1D� KHW� HHUVW� QHPHQ� YDQ� PDDWUHJHOHQ� RP� ]RYHHO� PRJHOLMN� HQHUJLHJHEUXLN� WH� YHUPLMGHQ� NDQ� ZRUGHQJHVWHOG� GDW� W�R�Y�� KHW� YHUPLMGHQG� VFHQDULR� QRJ� HHQV� ]R
Q� ���� NDQ� ZRUGHQ� EHVSDDUG� RS� KHW� SULPDLUHQHUJLHJHEUXLN�GRRU�GXXU]DPH�HQ�HIILFLsQWH�PDDWUHJHOHQ��,Q�GH]H�VLWXDWLH�EHGUDDJW�KHW�WRWDDO�MDDUOLMNVHQHUJLHJHEUXLN� XLWJHGUXNW� LQ� DDUGJDV� HTXLYDOHQWHQ� YDQ� KHW� WHUUHLQ� F�D�� ���� PLOMRHQ� P � JDV�� ZDWRYHUHHQNRPW�PHW������ WRQ�&2� XLWVWRRW�SHU� MDDU��7HQ�RS]LFKWH�YDQ�GH� UHIHUHQWLHVLWXDWLH� LV�GDQ�PHHUGDQ�����EHVSDDUG�RS�KHW�WRWDOH�SULPDLUH�HQHUJLHJHEUXLN�
,Q�RQGHUVWDDQGH�ILJXXU�]LMQ�GH�WRWDOH�KRHYHHOKHGHQ�SULPDLU�HQHUJLHJHEUXLN�SHU�VFHQDULR�DDQJHJHYHQ�+DDOEDUH�ZLQVW�RS�SULPDLU�HQHUJLHJHEUXLN
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YHUZDUPHQ HOHNWULVFK NRHOHQ

$DUGJ
DV�HTX

LYDOHQ
WHQ�>P

A�@ 5HIHUHQWLH1D�EHVSDUHQ1X�GXXU]DDP�RSZHNNHQ

)LJXXU����� KHW�WRWDOH�HQHUJLHJHEUXLN�XLWJHGUXNW�LQ�DDUGJDVHTXLYDOHQWHQ�YRRU�GH���VFHQDULR
V
'H�ZLQVW�RS�KHW�SULPDLUH�HQHUJLHJHEUXLN� LV�GDQ�QRJ�H[FOXVLHI�GXXU]DPH�HOHNWULFLWHLWVSURGXFWLH�]RDOVZLQGWXUELQHV�HQ�]RQQHSDQHOHQ���� 2SWLPDOH�HQHUJLH�LQIUDVWUXFWXXU(HQ� HQHUJLH�LQIUDVWUXFWXXU� LV� RSWLPDDO� ZDQQHHU� RS� GH� EHVWH� PDQLHU� NDQ� ZRUGHQ� YROGDDQ� DDQ� GHHQHUJLHYUDDJ��8LW�GH�YRULJH�SDUDJUDDI�EOLMNW�GDW�GH�HQHUJLHYUDDJ�WHQ�RS]LFKWH�YDQ�KHW�UHIHUHQWLHVFHQDULRPHW�PHHU� GDQ�����NDQ�ZRUGHQ�JHUHGXFHHUG��8LW�GLW� UDSSRUW� LV� YHUGHU�JHEOHNHQ� GDW� GH� HQHUJLHYUDDJVWHUN� DIKDQJW�YDQ�GH�YRRUZDDUGHQ� GLH� GRRU�GH� VWHGHQERXZNXQGLJH� VWUXFWXXU�ZRUGHQ� JHVFKDSHQ��'HYRRU� HQ�QDGHOHQ�YDQ�KHW�HHUVWH� HQ� WZHHGH� VWHGHQERXZNXQGLJ� SODQ�ZHUGHQ� LQ� GLW� UDSSRUW� EHVSURNHQ�%RXZNXQGLJH� YDULDQWHQ� HQ� KHW� JHEUXLN� YDQ� KHW� JHERXZ� KHEEHQ� RRN� JURWH� LQYORHG� RS� KHWHQHUJLHJHEUXLN��9RRUDIJDDQG�DDQ�KHW�EHSDOHQ�YDQ�GH�RSWLPDOH�HQHUJLH�LQIUDVWUXFWXXU�LV�KHW�GDDURP�YDQEHODQJ� VWHGHQERXZNXQGLJ� HQ�ERXZNXQGLJ�GH� MXLVWH�YRRUZDDUGHQ� WH� VFKHSSHQ� YRRU� KHW� WHUXJGULQJHQYDQ�GH�HQHUJLHYUDDJ��,Q�GLW�UDSSRUW�LV�KLHUWRH�HHQ�SRJLQJ�JHGDDQ�LQ�GH�YRUP�YDQ�DDQEHYHOLQJHQ�YRRUSURJUDPPD¶V�YDQ�HLVHQ�YRRU�VWHGHQERXZNXQGLJH�HQ�DUFKLWHFW�
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9HUYROJHQV�ZHUG�LQ�GLW�UDSSRUW�VWLOJHVWDDQ�ELM�PDQLHU�ZDDURS�HHQ�EHGULMYHQWHUUHLQ�]LFK�RQWZLNNHOW�HQZHONH�IDFWRUHQ�HQ�DFWRUHQ�HHQ�URO�VSHOHQ�ELM�GH�HQHUJLHYRRU]LHQLQJ��$O�GH]H�]DNHQ�ELM�HONDDU�QHPHQGNDQ� PHQ� FRQFOXGHUHQ� GDW� KHW� PRJHOLMN� ODJH� HQ� VWHUN� YDULsUHQGH� HQHUJLHJHEUXLN� YDQ� KHW� &RUQHOLV'RXZHV�WHUUHLQ�GHHOJHELHG���JHHQ�JURRWVFKDOLJH�LQIUDVWUXFWXXU�YRRU�ZDUPWH�HQ�RI�NRXGH�UHFKWYDDUGLJW�'LVWULEXWLH�YDQ�JDV�HQ�HOHNWULFLWHLW�OLMNW�RS�YRRUKDQG�YROGRHQGH��(HQ�VXE�LQIUDVWUXFWXXU�SHU�JHERXZ�RIJHERXZHQFOXVWHU��EHKHHUG�GRRU�HHQ�KLHUWRH�LQ�KHW�OHYHQ�JHURHSHQ�EHGULMI� OLMNW�GH�RSWLPDOH�RSORVVLQJ�'LW� ³HQHUJLHEHGULMI�'RXZHV´�NDQ� IOH[LEHO� LQVSHOHQ� RS� GH� JURHL� YDQ� KHW� EHGULMYHQWHUUHLQ�� DIKDQNHOLMNYDQ� GH� VRRUW� EHGULMYHQ� GLH� ]LFK� YHVWLJHQ� HQ� GH� VLWXDWLH� RS� GH� HQHUJLHPDUNW�� 'LW� NDQ� UHVXOWHUHQ� LQJHFRPELQHHUGH�RSZHNNLQJ�YDQ�ZDUPWH�HQ�NRXGH�� RSZHNNLQJ� YDQ�HOHNWULFLWHLW� HQ�ZDUPWH�� GXXU]DPHHQHUJLH��HQ]RYRRUWV�YRRU�KHW�EHWUHIIHQGH�JHERXZ��HQFOXVWHU���'H�JHPHHQWH�NDQ�YLD�GLW�³HQHUJLHEHGULMI´HLVHQ�VWHOOHQ�DDQ�GH�HLJHQDDU�RI�EHKHHUGHU�YDQ�KHW�JHERXZ�RI�GH�JHERXZHQFOXVWHU�LQ�KHW�NDGHU�YDQ�GHPLOLHXZHWJHYLQJ��9HUYROJHQV�YRHUW� KHW� EHGULMI� GLH�PDDWUHJHOHQ�XLW� GLH�QRGLJ� ]LMQ� YRRU� HHQ�RSWLPDOHHQHUJLHYRRU]LHQLQJ� HQ� GLH� ]LFK� ELQQHQ� �� MDDU� WHUXJYHUGLHQHQ�� 'H]H� WHUPLMQ� ZRUGW� JHQRHPG� LQ� GH$OJHPHQH�0DDWUHJHO� YDQ� %HVWXXU� YRRU� ZRRQ�� HQ� YHUEOLMIVJHERXZHQ�ZDDURQGHU� GH� PHHVWH� UXLPWHQYDOOHQ�HQ�LQ�GH�PLOLHXYHUJXQQLQJ��'H�PHHVWH�PDDWUHJHOHQ�GLH�LQ�GLW�UDSSRUW�ZRUGHQ�JHQRHPG�NXQQHQRS�GH]H�ZLM]H�ZRUGHQ�JHDGYLVHHUG�HQ�GHVQRRGV�ZRUGHQ�DIJHGZRQJHQ�
'H�(31�HQ�GH�(3/�]LMQ�PLQGHU�JHVFKLNWH�LQVWUXPHQWHQ�YRRU�KHW�NZDQWLILFHUHQ�YDQ�KHW�HQHUJLHJHEUXLNRPGDW�GH�(31�RS�YHHO�EHGULMYHQ�QLHW�YDQ�WRHSDVVLQJ�LV��%RYHQGLHQ�LV�GH�UHNHQZLM]H�YDQ�GH�(31�PHWQDPH�RS�KHW�JHELHG�YDQ�GH�NRHOHQHUJLH�GLH�YRRU�GLW�JHELHG�]R�EHODQJULMN�LV�QLHW�]XLYHU��'H�(3/�EHUXVWJHGHHOWHOLMN�RS�GH�(31�HQ�LV�GDDURP�RRN�PLQGHU�JHVFKLNW�
'RRU� YRRUDO� WH� NLMNHQ� QDDU�PDDWUHJHOHQ�PHW� HHQ� NRUWH� WHUXJYHUGLHQWLMG� HQ� HHQ� DDQWDO� ERXZNXQGLJHPDDWUHJHOHQ� WH�QHPHQ��NDQ�GHHOV�DO�ZRUGHQ� LQJHVSHHOG�RS�GH�PRJHOLMNH� IXQFWLHYHUDQGHULQJ�GLH�JDDWSODDWV� YLQGHQ� YDQ� EHGULMIVIXQFWLH� QDDU� ZRQLQJIXQFWLH�� (HQ� EHODQJULMN� SUREOHHP� EOLMIW� KHW� ]HHUXLWHHQORSHQGH�HQHUJLHYUDDJSDWURRQ�YDQ�ZRQLQJHQ�HQ�EHGULMYHQ�
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6SHFLILHNHQHUJLHJHEUXLN N:K�PA�

.OHLQH�LQGXVWULH ,&7 =DNHOLMNHGLHQVWYHUOHQLQJ /HLVXUH
YHUZDUPHQ �� � ���� ���HOHNWULVFK �� ��� �� ���NRHOHQ � �� � �
%92�>PA�@ ����� ����� ����� �����
(TXLYDOHQWHQ�JDV [����� PA�DDUGJDV5HIHUHQWLH .OHLQH�LQGXVWULH ,&7 =DNHOLMNHGLHQVWYHUOHQLQJ /HLVXUH
YHUZDUPHQ ��� �� ��� ���HOHNWULVFK ��� ���� ��� ���NRHOHQ �� ��� �� ��&2��XLWVWRRW��WRQ� ���� ���� ���� ����
.OHLQH�LQGXVWULH 5HIHUHQWLH YHUPLMGHQ YHUPLMGHQ RSZHNNHQ GXXU]DDP�HIILFLsQWYHUZDUPHQ ��� ��� ��� �� ���HOHNWULVFK ��� �� ��� ��� ���NRHOHQ �� ���� � �� �
,&7 5HIHUHQWLH EHVSDULQJ YHUPLMGHQ RSZHNNHQ GXXU]DDP�HIILFLHQWYHUZDUPHQ �� ��� �� �� ��HOHNWULVFK ���� ��� ���� �� ����NRHOHQ ��� ��� ��� ��� ���
=DNHOLMNHGLHQVWYHUOHQLQJ 5HIHUHQWLH EHVSDULQJ YHUPLMGHQ RSZHNNHQ GXXU]DDP�HIILFLHQWYHUZDUPHQ ��� ��� ��� ��� ���HOHNWULVFK ��� ��� ��� ��� ���NRHOHQ �� ��� �� ��� ��
/HLVXUH 5HIHUHQWLH EHVSDULQJ YHUPLMGHQ RSZHNNHQ GXXU]DDP�HIILFLHQWYHUZDUPHQ ��� ��� ��� ��� ���HOHNWULVFK ��� ��� ��� ��� ���NRHOHQ �� ��� � �� �
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JDV�[�����PA� WRQ�&2� JHOG� �JURI�� ��FW�PA�7RWDDO�YRRU�EHVSDULQJ ���� ���� ���������7RWDDO�QD�EHVSDULQJ ���� ���� ���������7RWDDO� QD� GXXU]DDPHIILFLHQW ���� ���� ���������YHUVFKLO ���� ���� IO�������
(TXLYDOHQWHQ�JDV [����� PA�DDUGJDV1D�YHUPLMGHQ .OHLQH�LQGXVWULH ,&7 =DNHOLMNHGLHQVWYHUOHQLQJ /HLVXUH
YHUZDUPHQ ��� �� ��� ���HOHNWULVFK ��� ���� ��� ���NRHOHQ � ��� �� �&2��XLWVWRRW��WRQ� ���� ���� ���� ����
(TXLYDOHQWHQ�JDV [����� PA�DDUGJDV1X� GXXU]DDPRSZHNNHQ .OHLQH�LQGXVWULH ,&7 =DNHOLMNHGLHQVWYHUOHQLQJ /HLVXUH
YHUZDUPHQ ��� �� ��� ���HOHNWULVFK ��� ���� ��� ���NRHOHQ � ��� �� �&2��XLWVWRRW��WRQ� ���� ���� ���� ���

.OHLQHLQGXVWULH
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