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(HQ� YDQ� GH� VXFFHVYHUKDOHQ� YDQ� GH� 15/2� GLH� JHVSUHNVSDUWQHUV� KHUKDDOGHOLMN�
DDQKDOHQ��LV�GH�JHwQWHJUHHUGH�SODDJEHVWULMGLQJ��+HW�YHUKDDO�JDDW�]R��,Q������SX�
EOLFHHUGH�5DFKHO�&DUVRQ�6LOHQW�6SULQJ��ZDDULQ�GH�JHYDUHQ�YDQ�FKHPLVFKH�EHVWULM�
GLQJVPLGGHOHQ� EUHHG� ZHUGHQ� XLWJHPHWHQ�� +HW� EHURHUGH� RRN� LQ�1HGHUODQG� GH�
SXEOLHNH�RSLQLH�KHYLJ�HQ�OHLGGH�WRW�.DPHUYUDJHQ� ° �+HW�ODQGERXZNXQGLJ�RQGHU�
]RHN��ELM�PRQGH�YDQ�GH�15/2�� UDDNWH�HFKWHU�QLHW�RQPLGGHOOLMN�YDQ�]LMQ� VWXN��
:DQVLQN�� 
15/2�NRQ�YORW�UHDJHUHQ��ZDQW�]H�KDG�DO����RQGHU]RHNHUV�KLHURYHU�
ELM�HONDDU�JHEUDFKW�
 ± �'LH�RQGHU]RHNHUV�ZDUHQ�RQGHU�GH�YODJ�YDQ�GH�15/2�YHU�
HQLJG�LQ�GH�:HUNJURHS�+DUPRQLVFKH�%HVWULMGLQJ�YDQ�3ODJHQ��ZDDULQ�RQGHU]RHN�
ZHUG� JHGDDQ� QDDU� HHQ� VHOHFWLHYHU� JHEUXLN� YDQ� EHVWULMGLQJVPLGGHOHQ��'H� ERRG�
VFKDS�DDQ�SXEOLHN�HQ�SROLWLHN��ZHHV�JHUXVW��GH�ULVLFR·V�YDQ�EHVWULMGLQJVPLGGHOHQ�
KHEEHQ�GH�DDQGDFKW�YDQ�KHW�RQGHU]RHN��+HW�VXFFHVYHUKDDO�ZLO�GDW�KHW�RQGHU]RHN�
YRRUXLWOLHS�RS�GH�SXEOLHNH�RSLQLH�HQ�GH�EHOHLGVYRUPLQJ�HQ�GDW�GH�15/2�GDDU�
HHQ�FHQWUDOH�URO�LQ�VSHHOGH�GRRU�QLHXZ��WRHNRPVWJHULFKW�RQGHU]RHN�WH�IDFLOLWHUHQ���
� 6XFFHVYHUKDOHQ�QRGLJHQ�GH�KLVWRULFXV�XLW�WRW�UHODWLYHULQJ��'H�FHQWUDOH�URO�GLH�
DFWRUHQ�]LFK]HOI�WRHEHGHOHQ��]LHW�KLM�JUDDJ�YHUGDPSHQ�LQ�GH�G\QDPLHN�YDQ�VWUXF�
WXUHQ�HQ�GH�RYHUUHGLQJVNUDFKW�YDQ�ZLMVKHLG�DFKWHUDI��,Q�KRHYHUUH� OLHS�KHW� ODQG�
ERXZNXQGLJ�RQGHU]RHN��RQGHU�GH�DO�GDQ�QLHW�EH]LHOHQGH�OHLGLQJ�YDQ�GH�15/2��
YRRUXLW� RS� GH� WKHPD·V� GLH� 6LOHQW� 6SULQJ� RS� GH� SXEOLHNH� DJHQGD� ]HWWH"� 1DGHUH�
EHVFKRXZLQJ�OHHUW�GDW�GH�JHYDUHQ�YDQ�EHVWULMGLQJVPLGGHOHQ�YRRU�JH]RQGKHLG�HQ�
PLOLHX�ZDDUYRRU�&DUVRQ�ZDDUVFKXZGH��QLHW�ULFKWLQJJHYHQG�ZDUHQ�YRRU�KHW�RQ�
GHU]RHN�QDDU�SODDJEHVWULMGLQJ��'DDULQ�VWRQGHQ�UHVLVWHQWLHSUREOHPHQ�FHQWUDDO��'DW�
URHSW�GH�YUDDJ�RS�ZDW�GH�15/2�GDQ�SUHFLHV�GHHG�LQ�]LMQ�UHDFWLH�RS�GH�SXEOLHNH�
RSKHI�RYHU�EHVWULMGLQJVPLGGHOHQ��'DW�LV�ppQ�YDQ�GH�YUDJHQ�GLH�LQ�GLW�KRRIGVWXN�
FHQWUDDO�VWDDQ��ZDQW�LQ�GH�MDUHQ�]HYHQWLJ�JHEHXUGH�LHWV�YHUJHOLMNEDDUV�WRHQ�HU�EUH�
GH�RSKHI�RQWVWRQG�URQG�GH�LQULFKWLQJ�YDQ�KHW�ODQGERXZEHGULMI��2RN�WRHQ�ZDV�GH�
ERRGVFKDS�YDQ�GH�15/2��KHW�KHHIW�UHHGV�GH�DDQGDFKW�YDQ�KHW�RQGHU]RHN��:DV�
GLW�QLHW�PHHU�GDQ�HHQ�EOLNVHPDIOHLGHU��RI�GHHG�GH�UDDG�LQ�GH�WXVVHQWLMG�EHODQJULMN�
ZHUN�YRRU�]RZHO�KHW�RQGHU]RHNVYHOG�DOV�GH�SROLWLHN"�$QGHUV�JH]HJG��ZDW�JHEHXUW�
HU�ZDQQHHU�HHQ�LQWHUPHGLDLU�SDSLHUHQ�KHUVFKLNW"��
�
������������������������������������������������²�³�´�µ�¶�·�¸�¹�ºR»4¸�µ�¶�¼4½Q¾ ¿�¹�À Á ÂÃ�Ä�Å�ÆÇ�È µ�Á ¼4½ É�À ¼3ºkÊR´�µ�¾ À µ�ËDÃDÌ>Í9¶�¼>Î>¼4Ï;·�¼4½QÅ�Í�ÍLÐ�Æ



����

� �����,QOHLGLQJ��GH�SROLWLHN�YDQ�GH�ODQGERXZ�
� 'H�VWRUP�URQG�6LOHQW�6SULQJ�JLQJ�YULM� VQHO� OLJJHQ��PDDU�ZDNNHUGH�HLQG� MDUHQ�
]HVWLJ� ZHHU� DDQ� RP� DDQ� WH� JURHLHQ� WRW� RUNDDQNUDFKW�� 7UHIZRRUGHQ�� &OXE� YDQ�
5RPH��.DERXWHUV��NULWLHVH�ZHWHQVFKDS�HQ�ZDW�GLHV�PHHU�]LM��$DQ�KHW�HLQG�YDQ�GH�
MDUHQ� ]HVWLJ� RQWVSRQ� ]LFK�� ]RDOV� EHNHQG�� HHQ� KHIWLJ� GHEDW� RYHU�PLOLHX�� QDWXXU��
HFRQRPLH� HQ� VDPHQOHYLQJ��2YHU� GH�ZHVWHUVH�ZHUHOG�� NRUWRP��:HUHOGYHUEHWH�
UDDUV� URHUGHQ� ]LFK� HQ�RRN�GH� ODQGERXZ�EOHHI� QLHW� EXLWHQ� VFKRW��'H� ODQGERXZ�
]RDOV� GLH� LQ� GH� MDUHQ� YLMIWLJ� HQ� ]HVWLJ� JHPRGHUQLVHHUG�ZDV�� NZDP� RQGHU� JURWH�
GUXN�WH�VWDDQ�YDQZHJH�SURGXFWLHRYHUVFKRWWHQ�HQ�QDWXXU��HQ�PLOLHXEHODVWLQJ��'H�
SODDWV�YDQ�KHW�GHEDW�YRUPGHQ�LQ�GH�HHUVWH�SODDWV�GH�PHGLD�HQ�GH�7ZHHGH�.DPHU��
GH�YROOH�EUHHGWH�YDQ�GH�1HGHUODQGVH�VDPHQOHYLQJ��+HW�0LQLVWHULH�YDQ�/DQGERXZ�
SLNWH�KHW�GHEDW�LQ������RS�GRRU�GH�LQVWHOOLQJ�YDQ�GH�&2%/��GH�&RPPLVVLH�2Q�
GHU]RHN�%LRORJLVFKH�/DQGERXZPHWKRGHQ��'H�&2%/�NZDP�LQ������PHW�HHQ�²�
RPVWUHGHQ�²�LQWHULPUDSSRUW��ZDDURYHU�GH�PLQLVWHU�DGYLHV�YURHJ�DDQ�GH�15/2��
'LW� YRUPGH�KHW� VWDUWSXQW�YDQ�GH�EHPRHLHQLVVHQ�YDQ�GH�15/2�PHW�KHW�GHEDW�
RYHU�GH�PDDWVFKDSSHOLMNH�SRVLWLH�YDQ�GH�1HGHUODQGVH� ODQGERXZ�GDW� LQ�GH� MDUHQ�
]HYHQWLJ�RS�JDQJ�NZDP��
� 'H�GLVFXVVLH�RYHU�GH�ODQGERXZ�VSLWVWH�]LFK�LQ�HHUVWH�LQVWDQWLH�WRH�RS�GH�EHODV�
WLQJ�YDQ�KHW�PLOLHX�GRRU�GH�YRHGVHOSURGXFWLH��(HQ�YDQ�GH�YUDJHQ�ZDV�RI�DOWHUQD�
WLHYH� ODQGERXZPHWKRGHQ�NRQGHQ�ELMGUDJHQ� DDQ� HHQ�RSORVVLQJ� YDQ� GH� JHVLJQD�
OHHUGH� SUREOHPHQ�� $OWKDQV�� ]R� QHXWUDDO� ZHUG� KHW� LQ� GH� RS]HW� YDQ� GH� &2%/�
ZHHUJHJHYHQ�� ,Q� GH� SUDNWLMN� VWRQGHQ� RS� GDW� PRPHQW� ¶DOWHUQDWLHYHOLQJHQ·� HQ�
¶JDQJEDUHQ·�OLMQUHFKW�WHJHQRYHU�HONDDU��,Q�GH�RJHQ�YDQ�GH�DOWHUQDWLHYHOLQJHQ�ZDV�
GH� UDWLRQHHO�ZHWHQVFKDSSHOLMNH� RS]HW� YDQ� KHW� ODQGERXZEHGULMI� GH� XLWHLQGHOLMNH�
RRU]DDN�YDQ�DOOH�SUREOHPHQ��PDDU�LQ�GH�RJHQ�YDQ�¶KHW�JURHQH�IURQW·�RQWEHHUGH�
KHW�DOWHUQDWLHI�HHQ�JHGHJHQ�RQGHUERXZLQJ�DOVRRN�WRHNRPVWSHUVSHFWLHI��+HW�GHEDW�
RYHU� DOWHUQDWLHYH� ODQGERXZ�ZDV�YDDN�HHQ�EHJULSSHQVWULMG��=RYHHO� WHUPHQ�DOV�HU�
JHEUXLNW�ZHUGHQ�YRRU�DOWHUQDWLHYH�ODQGERXZ�²�QDWXXUOLMN��ELRORJLVFK��HNRORJLVFK��
DDQJHSDVW�²�]RYHHO�DVSHFWHQ�YDQ� ¶JDQJEDDU·� VWRQGHQ�WHU�GLVFXVVLH��'H�VFKHLGVOLMQ�
WXVVHQ�DOWHUQDWLHI�HQ�JDQJEDDU�ZDV�HYHQZHO�YORHLHQG�HQ�GH�JDQJEDUH�²�JHwQVWLWX�
WLRQDOLVHHUGH�²�ODQGERXZ�RQWSORRLGH�DOOHUOHL�DFWLYLWHLWHQ�GLH�ELRORJLVFK�RI�QDWXXU�
OLMN� JHQRHPG�NXQQHQ�ZRUGHQ��0HW�QDPH�ELQQHQ�GH� ODQGERXZNXQGLJH�ZHUHOG�
YRQG� PHQ� GH� SRODULVDWLH� LQ� KHW� GHEDW� RQQRGLJ�� 5RQG� ����� NZDP� RQGHU� GH�
QRHPHU� ¶JHwQWHJUHHUGH� ODQGERXZ·� HHQ� ODQGERXZ�PHW� YHUEUHGH� GRHOVWHOOLQJ� WRW�
RQWZLNNHOLQJ��RS�EDVLV�YDQ� ¶:DJHQLQJV·� ODQGERXZNXQGLJ�RQGHU]RHN��'H]H�EH�
QDGHULQJ�KLHOG�QLHW�DOOHHQ�HHQ�LQWHJUDWLH�YDQ�YHUVFKLOOHQGH�GRHOHLQGHQ�LQ��PDDU�LV�
YRRUDO�WH�]LHQ�DOV�HHQ�RYHUEUXJJLQJ�YDQ�GH�WHJHQVWHOOLQJ�JDQJEDDU�DOWHUQDWLHI���
� +HW�GHEDW�RYHU�GH�ODQGERXZ�]RX�]HNHU�WZHH�GHFHQQLD�DDQKRXGHQ�²�LQ�]HNHUH�
]LQ�GXXUW�KHW�QRJ�DOWLMG�YRRUW��,Q�GLH�WLMG�RQGHUJLQJ�GH�ODQGERXZ�HHQ�PHWDPRU�
IRVH��:DDU� LQ�GH� MDUHQ�YLMIWLJ�HQ�]HVWLJ�HIILFLsQWH�SURGXFWLH�KHW�HQLJH�GRHO�ZDV��
ZDV�LQ�GH�MDUHQ�QHJHQWLJ�GH�GRHOVWHOOLQJ�YHUEUHHG�QDDU�QDWXXU��PLOLHX�HQ�NZDOL�
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WHLW��,QJULMSHQGHU�ZHOOLFKW�ZDUHQ�GH�SROLWLHNH�YHUDQGHULQJHQ��KHW�RSHQEUHNHQ�YDQ�
KHW�JURHQH�IURQW��7RW�LQ�GH�MDUHQ�WDFKWLJ�ZDV�GH�ODQGERXZVHFWRU�HHQ�KHFKWH�EH�
OHLGVJHPHHQVFKDS�ZDDULQ�RYHUKHLG�HQ�VHFWRU�JH]DPHQOLMNH�GRHOVWHOOLQJHQ�KDGGHQ��
0HW�GH�VXSHUKHIILQJ��GH�PHVWZHW�HQ�GH�YLVTXRWHULQJ�NZDP�KHW�PLQLVWHULH�HFKWHU�
WHJHQRYHU� GH� ERHUHQ� WH� VWDDQ�� 7HJHOLMNHUWLMG� YHUYDDJGH� GH� VFKHUSH� VFKHLGVOLMQ�
WXVVHQ�ODQGERXZ�HQ�QLHW�ODQGERXZ��6WHHGV�PHHU�GURQJ�KHW�EHVHI�GRRU�GDW�ODQG�
ERXZ�QLHW�DXWRQRRP�LV��PDDU�RS�WDO�YDQ�PDQLHUHQ�YHUZHYHQ�LV�PHW�DQGHUH�VHF�
WRUHQ�� QDWXXUEHKHHU�� UHFUHDWLH�� YRONVJH]RQGKHLG�� HQ]RYRRUW�� ,Q� GH� ODWH� MDUHQ�
WDFKWLJ�NZDP�LQ�KHW�PLQLVWHULsOH�EHOHLG�GH�ZLVVHOZHUNLQJ�WXVVHQ�ODQGERXZ��ODQG�
VFKDS�HQ�PLOLHX�FHQWUDDO�WH�VWDDQ��'H�ERHU�ZHUG�QDDVW�HHQ�SURGXFHQW�YDQ�ZLQVW�
JHYHQG�HQ�NZDOLWDWLHI�KRRJVWDDQG�YRHGVHO� HHQ�EHKHHUGHU�YDQ�GH�QDWXXUOLMNH� HQ�
VRFLDOH�RPJHYLQJ��6FKDUQLHUSXQW�ZDV�GH�XLWEUHLGLQJ�LQ������YDQ�KHW�0LQLVWHULH�
YDQ�/DQGERXZ�HQ�9LVVHULM�QDDU�KHW�0LQLVWHULH�YDQ�/DQGERXZ��1DWXXUEHKHHU�HQ�
9LVVHULM� �VLQGV� ����� /DQGERXZ��1DWXXU� HQ�9RHGVHONZDOLWHLW���'H]H� XLWEUHLGLQJ�
YDQ�KHW�EHOHLGVWHUUHLQ�]RUJGH�YRRU�HHQ�LQJULMSHQGH�RUJDQLVDWLH��HQ�FXOWXXUYHUDQ�
GHULQJ�RS�KHW�PLQLVWHULH���
� 'H�DOWHUQDWLHYH�ODQGERXZ�VWRQG�FHQWUDDO�LQ�GH�WUDQVLWLH�YDQ�GH�ODQGERXZ�WXV�
VHQ�GH�MDUHQ�]HYHQWLJ�HQ�QHJHQWLJ��+HW�LV�GDDUPHH�HHQ�EHODQJULMNH�FDVH�YRRU�GH�
JHVFKLHGHQLV�YDQ�GH�15/2��'H�UDDG� IXQJHHUGH�DOV� LQWHUPHGLDLU� WXVVHQ�SROLWLHN�
HQ� ODQGERXZNXQGLJ�RQGHU]RHN��:HONH�DFWLHV�RQGHUQDP�GH�15/2�LQ�GH�ULFK�
WLQJ�YDQ�KHW�RQGHU]RHNVYHOG�RP�KHW�RQGHU]RHN�DI�WH�VWHPPHQ�RS�PDDWVFKDSSH�
OLMNH�YUDJHQ�URQG�GH�ODQGERXZ"�'H]H�YUDDJ�LV�GHV�WH�LQWHUHVVDQWHU�RPGDW�GH�UDDG�
EHSHUNWH�PLGGHOHQ�KDG��+LM�KDG�JHHQ�PDFKW�HQ�JHHQ�JHOG�RP�KHW�RQGHU]RHN�LQ�
HHQ�EHSDDOGH�ULFKWLQJ�WH�VWXUHQ��PDDU�NRQ�GRRU�PLGGHO�YDQ�FR|UGLQHUHQG�RSWUH�
GHQ�GH�WKHPDWLHN�RQGHU�GH�DDQGDFKW�EUHQJHQ��+HW�RQGHU]RHNVYHOG�VWRQG�GDDUELM�
QLHW� VWLO� HQ� RQWZLNNHOGH� RQGHU� GH� QRHPHU� ¶JHwQWHJUHHUGH� ODQGERXZ·� QLHXZH�
LQ]LFKWHQ� RYHU� KHW� ODQGERXZEHGULMI�� 'H� 15/2� KDG� ZHO� PRJHOLMNKHGHQ� RP�
GHUJHOLMNH�QLHXZH�RQWZLNNHOLQJHQ�WH�IDFLOLWHUHQ�HQ�GH�YUDDJ�LV�ZHONH�NHX]HV�KLM�
GDDUELM�PDDNWH���
� 9RRU� GH�RYHUKHLG� IXQJHHUGH� GH�15/2�DOV� DGYLHVRUJDDQ��+RH� YHUWDDOGH� GH�
UDDG�PDDWVFKDSSHOLMNH�YUDJHQ�QDDU�KHW�RQGHU]RHNVYHOG"�:DW�GDW�EHWUHIW�� LV�GH]H�
FDVH�VWXGLH�YDQ�EHODQJ�YDQZHJH�GH�RPVODJ�LQ�GH�ODQGERXZVHFWRU��HQ�GH�URO�YDQ�
GH�RYHUKHLG�LQ�KHW�ELM]RQGHU��,Q�GH]H�YHUDQGHUHQGH�RPJHYLQJ�PRHVW�GH�15/2�
HHQ�QLHXZH�SRVLWLH�YLQGHQ��,Q�GH� ORRS�YDQ�WZHH�GHFHQQLD�ZHUG�PHHU�HQ�PHHU�
GXLGHOLMN�GDW�ZHWHQVFKDSSHOLMN�RQGHU]RHN�EHOHLGVUHOHYDQW�LV��(QHU]LMGV�NXQQHQ�GH�
UHVXOWDWHQ�YDQ�RQGHU]RHN�ULFKWLQJJHYHQG�YRRU�KHW�EHOHLG�]LMQ��DQGHU]LMGV�NXQQHQ�
PDDWVFKDSSHOLMNH� RSYDWWLQJHQ� KHW� RQGHU]RHN� VWXUHQ��'LW� KRRIGVWXN� JDDW� QD� RS�
ZHONH�PDQLHU�GH�UDDG��LQ�GH�EHPRHLHQLVVHQ�YDQ�HQNHOH�RQGHUERXZRUJDQHQ�PHW�
GH�ODQGERXZSUREOHPDWLHN��HHQ�RULsQWDWLH�RS�EHOHLG�RQWZLNNHOGH��'H�15/2�KDG�
QLHW�DOOHHQ�HHQ�WDDN�ULFKWLQJ�RYHUKHLG�F�T��RQGHU]RHN��GH� WUDQVLWLH�YDQ�GH� ODQG�
ERXZ�FRQIURQWHHUGH�KHP�RRN�PHW�]LFK]HOI��+RH�HQ�LQ�KRHYHUUH�DQWLFLSHHUGH�GH�
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UDDG�RS�GH�YHUDQGHULQJHQ�YDQ�GH�VHFWRU"�+RH�SDVWWH�GH�15/2�]LFK�DDQ��RI�MXLVW�
QLHW��GRRU�QLHXZH�RQWZLNNHOLQJHQ�LQ�WH�SDVVHQ�LQ�GH�EHVWDDQGH�RUJDQLVDWLH"�
�
� 2S]HW�YDQ�KHW�KRRIGVWXN�
� 'H� FDVH� LV� WDPHOLMN� FRPSOH[� RPGDW� GH� 15/2� RS� YHUVFKLOOHQGH� PDQLHUHQ�
EHWURNNHQ�ZDV� ELM� GH� YHUDQGHULQJHQ� YDQ� GH� ODQGERXZ�� 3DUDJUDDI� WZHH� YDQ� GLW�
KRRIGVWXN�JDDW�RYHU�GH�6WXXUJURHS�$OWHUQDWLHYH�/DQGERXZ��GLH�KHW�DGYLHV�RYHU�
KHW�&2%/�LQWHULPUDSSRUW�XLWZHUNWH��'H]H�DGYLHVYUDDJ�YRUPGH�LQ������KHW�EH�
JLQ� YDQ� GH� EHPRHLHQLVVHQ�YDQ� GH�15/2�PHW� GH� DOWHUQDWLHYH� ODQGERXZ��+LHU�
VWDDW�GH�URO�YDQ�GH�UDDG�DOV�LQWHUPHGLDLU�WXVVHQ�RYHUKHLG�HQ�RQGHU]RHN�FHQWUDDO��,Q�
KHW�ELM]RQGHU�ZRUGW�JHNHNHQ�KRH�KLM��WH�PLGGHQ�YDQ�GH�RSKHI�RYHU�KHW�LQWHULP�
UDSSRUW��KHW�GHEDW�RYHU�DOWHUQDWLHYH�ODQGERXZ�LQ�JRHGH�EDQHQ�OHLGGH���
�
7DEHO�����+RRIGVWXNRS]HW�HQ�FKURQRORJLH�FRPPLVVLHV�HQ�UDSSRUWHQ�Ñ É�¼4½ Ò�¼>À ¶[¼LÆ ´>Æ ÓJÅ�Ô�Õ�Á ¹�¹�½ ÖL½ ¸�¼4¿ ÓJ×�Ô Ñ É�¼4½ Ø ¼4Ö�¸�½ Ö�´3´µÙÓJÐ�Ô�Ú Ñ;Û ³ ÓLÄ�Ô�Ü�Ý�³ ÑÌJÞ�ßDÌàÀ µ�¾ Á ¼4Ø Ø À µ�Ö;Ú Ñ;á ³ÌJÞ�ß�×âÀ µ�Á ¼4½ À Ï[½ ´¿�¿�¸�½ ÁÚ Ñ;á ³ÌJÞ�ß�Ðâ´3¶�É�À ¼4¾ É�½ ´´Ö8´3´µÜ�Ý�³ Ñ

À µ�¾ Á ¼4Ø Ø À µ�Ö
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æ8Êkìí½ ´�¿�¿�¸�½ Á

�
,Q������NZDP�GH�VWXXUJURHS�PHW�KDDU�HLQGUDSSRUW�HQ�EHJRQQHQ�GH�EHPRHLHQLV�
VHQ�YDQ�GH�15/2�PHW�FRQFUHWH�RQGHU]RHNVSURMHFWHQ�HQ�GH�FR|UGLQDWLH�GDDUYDQ��
+HW�WKHPD�
DOWHUQDWLHYH�ODQGERXZ
�YDOW�GDDUELM�LQ�WZHH�GHOHQ�XLWHHQ��ODQGERXZ�
SURGXFWLH�HQ�ODQGLQULFKWLQJ��%LM�KHW�HHUVWH�JLQJ�KHW�RP�RYHUSURGXFWLH�HQ�PLOLHX�
EHODVWLQJ��'H� WHUP� ¶DOWHUQDWLHYH� ODQGERXZ·�ZHUG� YHHODO� YRRU� GH� SURGXFWLHNDQW�
JHEUXLNW��9RRU�GH�ODQGLQULFKWLQJVSUREOHPDWLHN�ZHUG�YHHODO�KHW�EHJULS�¶DDQJHSDV�
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WH�ODQGERXZ·�JHEUXLNW��+HW�EHWURI�GH�SODDWV�HQ�GH�URO�YDQ�KHW�ODQGERXZEHGULMI�LQ�
QDWXXU�HQ�ODQGVFKDS��'H�15/2�ZDV�YDQDI������ELM�EHLGH�EHWURNNHQ��HQ�GH�YHU�
KDOHQ�ORSHQ�SDUDOOHO��=H�ZRUGHQ�HFKWHU�DSDUW�EHKDQGHOG��GH�SURGXFWLHNDQW�YDQ�GH�
DOWHUQDWLHYH� ODQGERXZ� LQ� SDUDJUDDI� ��� GH� ODQGLQULFKWLQJVNDQW� YDQ� GH� DDQJHSDVWH�
ODQGERXZ�LQ�SDUDJUDDI�����
� 3DUDJUDDI� �� EHVSUHHNW� WDPHOLMN� XLWYRHULJ� KHW� IXQFWLRQHUHQ� YDQ� KHW�2YHUOHJ�
RUJDDQ� $OWHUQDWLHYH� /DQGERXZ�� +LHULQ� ZHUG� KHW� RQGHU]RHN� QDDU� DOWHUQDWLHYH�
ODQGERXZPHWKRGHQ�JHFR|UGLQHHUG��PHW�DOV�VSHHUSXQW�GH�2QWZLNNHOLQJ�%HGULMIV�
V\VWHPHQ� LQ�1DJHOH� �2%6���'H� RQWZLNNHOLQJ� GDDUYDQ�ZRUGW� WDPHOLMN� JHGHWDLO�
OHHUG�JHYROJG��RPGDW�KHW�ODDW�]LHQ�KRH�KHW�ODQGERXZNXQGLJ�RQGHU]RHNVYHOG�]LFK�
GH�SUREOHPDWLHN�YDQ�GH�DOWHUQDWLHYH�ODQGERXZ�HLJHQ�PDDNWH�HQ�QLHXZH�FRQFHS�
WHQ� RQWZLNNHOGH�� 'DDUELM� YHUVFKRRI� GH� EHWHNHQLV� YDQ� KHW� EHJULS� ¶DOWHUQDWLHYH�
ODQGERXZ·��9RRU�GH�15/2�ZDV�GDW�QLHW�DOOHHQ�HHQ�LQKRXGHOLMNH�NZHVWLH��PDDU�
RRN� HHQ� ]DDN� YDQ� YHUVFKLOOHQGH� EHODQJKHEEHQGHQ� HQ� YDQ� GH� DDUG� YDQ� RQGHU�
]RHNVPDQDJHPHQW��8LWHLQGHOLMN�JDDW�KHW�RP�GH�YUDDJ�KRH�GH]H�RQWZLNNHOLQJHQ�
ELQQHQ�GH�15/2�JHIDFLOLWHHUG�ZHUGHQ��PDDU�RRN�KRH�GH�EHVWDDQGH�RUJDQLVDWLH�
LQ�VRPPLJH�JHYDOOHQ�UHPPHQG�ZHUNWH���
� ,Q�SDUDJUDDI� �� VWDDW�KHW�&2$/�SURMHFW� FHQWUDDO�� HHQ�RQGHU]RHNVSURMHFW�QDDU�
DDQJHSDVWH�ODQGERXZ��%LM�GLW�SURMHFW�KDG�GH�15/2�UHFKWVWUHHNV�PHW�GH��SURYLQ�
FLDOH�� RYHUKHLG� DOV� RSGUDFKWJHYHU� WH� PDNHQ�� ,Q� KHW� YHUORRS� YDQ� KHW� &2$/�
SURMHFW�LV�GH�ZHQGLQJ�QDDU�KHW�EHOHLG�RS�KHWHUGDDG�WH�EHWUDSSHQ��'H]H�SDUDJUDDI�
ORRSW�GRRU�QDDU�GH�DGYLH]HQ�URQG�KHW�1DWXXUEHOHLGVSODQ�HLQG�MDUHQ�WDFKWLJ��'LW�
SODQ�ZDV�KHW�HHUVWH�SURGXFW�YDQ�KHW�0LQLVWHULH�YDQ�/DQGERXZ�QLHXZH�VWLMO��+HW�
DGYLHVZHUN�ELHGW�GH�PRJHOLMNKHLG�WH�EHNLMNHQ�KRH�GH�15/2�HHQ�QLHXZH�SRVLWLH�
YRQG�LQ�GH�QLHXZH�RPJHYLQJ��ZDDULQ�ODQGERXZ��QDWXXU�HQ�ODQGVFKDS�EHOHLGVPD�
WLJ�JHwQWHJUHHUG�ZDUHQ��0HW�DQGHUH�ZRRUGHQ��ZDW�EHWHNHQGH�GH�FR|UGLQDWLH�YDQ�
RQGHU]RHN�QDDU�HHQ�GHILQLWLHI�YHUPDDWVFKDSSHOLMNWH�ODQGERXZ"��
� +HW�KRRIGVWXN�EHVOXLW�PHW�HHQ�NRUWH�WHUXJEOLN�QDDU�DDQOHLGLQJ�YDQ�KHW�DGYLHV�
LQ�KHW�NDGHU�YDQ�KHW�%HOHLGVSODQ�%LRORJLVFKH�/DQGERXZ��ZDDUPHH�HU�YRRU�KHW�
HHUVW� VWUXFWXUHHO�PLGGHOHQ� YULMNZDPHQ� YRRU� RQGHU]RHN� QDDU� DOWHUQDWLHYH� ODQG�
ERXZPHWKRGHQ��%HJLQ� MDUHQ�QHJHQWLJ�ZDV� KHW�ZHUNWHUUHLQ� YDQ� GH�15/2� LQ�
JULMSHQG�YHUDQGHUG��'H�YUDDJ� LV�ZDW�HU� LQ�GH� ORRS�YDQ�WZLQWLJ� MDDU� LQ�GH�SODDWV�
ZDV� JHNRPHQ� YRRU� GH� WUDGLWLRQHOH� RULsQWDWLH� YDQ� GH� 15/2� RS� KHW� ODQG�
ERXZNXQGLJ�RQGHU]RHNVYHOG���
�
� �����+HW�GHEDW�LQ�JRHGH�EDQHQ�
� 
$OOHQJV�LV�HFKWHU�RRN�GXLGHOLMN�JHZRUGHQ�GDW�GH�LQVSDQQLQJ�YRRU�GH�YRHGVHO�
YRRU]LHQLQJ� JHSDDUG� JDDW� PHW� KHW� JHEUXLN� YDQ� DQGHUH� OHYHQVEURQQHQ� GLH� QLHW�
RQXLWSXWWHOLMN�]LMQ��7HYHQV�JURHLW�KHW� LQ]LFKW�GDW�HU�JUHQ]HQ�]LMQ�DDQ�HHQ�VWHHGV�
YHUGHUH�LQWHQVLYHULQJ�YDQ�GH�ODQGERXZ�RS�HHQ�VWHHGV�JURWHU�NXOWXXUDUHDDO��RPGDW�
GLH� YHUDUPLQJ� YDQ� HFRV\VWHPHQ� YHURRU]DDNW�� KHWJHHQ�ZHHU� KXQ� ]HOIUHJXOHUHQG�
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YHUPRJHQ�DDQWDVW��'DDURP�]DO�HU�RS�PRHWHQ�ZRUGHQ�WRHJH]LHQ�GDW�KHW�]HNHUVWHO�
OHQ�YDQ�GH�YRHGVHOSURGXNWLH�QLHW�OHLGW�WRW�HHQ�RQWZULFKWLQJ�YDQ�ERGHP�HQ�PLOL�
HX��]RDOV�ELMYRRUEHHOG�KHW�JHYDO�NDQ�]LMQ�ELM�HHQ�LQWHQVLHYH�WRHSDVVLQJ�YDQ�NXQVW�
PHVW��FKHPLVFKH�EHVWULMGLQJVPLGGHOHQ�HQ�WHFKQLVFKH�KXOSPLGGHOHQ��%H]RUJGKHLG�
RYHU�PRJHOLMNH�VFKDGHOLMNH�HIIHNWHQ�YRRU�RQV�PLOLHX�HQ�RQV�YRHGVHO�YDQ�R�D��KHW�
JHEUXLN� YDQ� NXQVWPHVW� HQ� FKHPLVFKH� EHVWULMGLQJVPLGGHOHQ� LQ� GH� ODQGERXZ�
YRUPGH�GDQ�RRN�KHW�XLWJDQJVSXQW�YDQ�HHQ�JHVSUHN�GDW�LQ�RNWREHU������RS�LQLWLD�
WLHI�YDQ�GUV��-��3ODQWLQJD��YHUWHJHQZRRUGLJHU�YDQ�GH�RUJDQLVFK�ELRORJLVFKH�ODQG�
ERXZ��SODDWV�KDG�PHW�GH�WRHQPDOLJH�'LUHFWHXU�*HQHUDDO�YRRU�GH�/DQGERXZ�HQ�
9RHGVHOYRRU]LHQLQJ��LU��-�:��:HOOHQ�
 î ��
� $OGXV� KHW� YRRUZRRUG� YDQ� KHW� LQWHULPUDSSRUW� YDQ� GH�&2%/� XLW� QRYHPEHU�
������$DQ�KHW�JHVSUHN�WXVVHQ�3ODQWLQJD�HQ�:HOOHQ�QDPHQ�YHUGHU�QRJ�WZHH�ZH�
WHQVFKDSSHUV�� HHQ� ELRORJLVFKH� WXLQERXZHU� HQ� HHQ� 7ZHHGH� .DPHUOLG� GHHO�� 'H�
XLWNRPVW�ZDV�GH�LQVWHOOLQJ��RS���PHL�������YDQ�GH�&RPPLVVLH�2QGHU]RHN�%LROR�
JLVFKH�/DQGERXZPHWKRGHQ�GRRU�GH�GLUHFWHXU�'/2�'H�%DNNHU��'H�&2%/�ZDV�
KHW� SURGXFW� YDQ� OREE\HQ� YDQXLW� GH� KRHN� YDQ� GH� DOWHUQDWLHYH� ODQGERXZ� ï � 'H�
FRPPLVVLH� NUHHJ� DOV� WDDN� WH� EH]LHQ�ZHON� RQGHU]RHN� QDDU� GH� ELRORJLVFKH� ODQG�
ERXZ�]LQYRO�ZDV��'H�FRPPLVVLH�ZDV�EUHHG�VDPHQJHVWHOG�XLW�YHUWHJHQZRRUGLJHUV�
YDQ� ODQGERXZNXQGLJH� RQGHU]RHNVLQVWLWXWHQ� HQHU]LMGV� HQ� ¶GH·� DOWHUQDWLHYH� ODQG�
ERXZ�DQGHU]LMGV��'H� LQEUHQJ�YDQXLW�GH�PLQLVWHULsOH�GLUHFWLHV�ZDV� VWHYLJ��RPGDW�
]RZHO� KHW� RQGHUZHUS� DOV� �VRPPLJH�� FRPPLVVLHOHGHQ�RPVWUHGHQ�ZDUHQ��%LM�KHW�
PLQLVWHULH� OHHIGH�GH�YUHHV�GDW�GH�FOXE�RS�KRO�NRQ�VODDQ�HQ�KHW�]HWWH�HU�GDDURP�
DPEWHQDUHQ�LQ�DOV�EHZDNHUV� ð ��
� (HQ�EHODQJULMNH�DFWLYLWHLW�YDQ�GH�&2%/�EHVWRQG�LQ�KHW�LQ�NDDUW�EUHQJHQ�YDQ�
EHVWDDQGH�OLWHUDWXXU��HHQ�WDDN�GLH�DO�VQHO�WH�RPYDQJULMN�EOHHN�YRRU�GH�FRPPLVVLH�
]HOI��'DDURP�ZHUG�LQ�PHL������HHQ�UDSSRUWHXU�DDQ�GH�FRPPLVVLH�WRHJHYRHJG�LQ�
GH�SHUVRRQ�YDQ�5RE�%RHULQJD��+LM�]RX�LQ�GH�EHPRHLHQLVVHQ�YDQ�GH�15/2�PHW�
GH�DOWHUQDWLHYH� ODQGERXZ�HHQ�FHQWUDOH�URO� VSHOHQ�HQ�YHUGLHQW�GDDURP�HHQ�NRUWH�
LQWURGXFWLH�� %RHULQJD� NZDP� XLW� GH� EHVWULMGLQJVPLGGHOHQLQGXVWULH�� KLM� KDG� JH�
ZHUNW�ELM�2UJDFKHPLD��9DQXLW�GLH�SRVLWLH�KDG�KLM� DO� WH�PDNHQ�PHW�GH�15/2��
2UJDFKHPLD�GUDDLGH�PHH�LQ�GH�:HUNJHPHHQVFKDS�*HwQWHJUHHUGH�%HVWULMGLQJ�YDQ�
3ODJHQ��+LM�KDG�RRN�DO�NHQQLV�JHPDDNW�PHW�GH�DOWHUQDWLHYH�ODQGERXZ��WLMGHQV�HHQ�
H[FXUVLH� LQ������QDDU�HHQ�YDQ�GH�ERRPJDDUGHQ�YDQ�KHW�ELRORJLVFK�G\QDPLVFKH�
ODQGERXZEHGULMI� /RYHUHQGDOH� WH� 'RPEXUJ�� ,Q� ]LMQ� DIVFKHLGVUHGH�� HHQ� YDQ� GH�
OHXNVWH�EURQQHQ�YRRU�GH]H�FDVHVWXGLH��YHUWHOW�KLM�KRH�GH�YHUWHJHQZRRUGLJHU�YDQ�
GH�3ODQWHQ]LHNWHQNXQGLJH�'LHQVW�NQRUULJ�RSPHUNWH��
>���@�HQ�GDQ�VSXLWHQ�]H�PHW�
HHQ�H[WUDFW�YDQ�SDDUGHVWDDUW��'DW�NiQ�KHOHPDDO�QLHW��$OV�KHW�WRHQHHPW��]XOOHQ�ZH�
LQJULMSHQ�
�2UJDFKHPLD� VORRW� LQ� ����� HQ�%RHULQJD�� ¶JLIVSXLWHU�XLW� GH� LQGXVWULH·��
������������������������������������������������ñ Û Ø Á ¼4½ µ�´�Á À ¼3É�¼_Ø ´�µ�¶�·�¸�¹�º�Ã�É�¸�¸�½ º;¸�¸�½ ¶�Æò�È µ�Á ¼4½ É�À ¼3º á ¸�¼4½ À µ�Ö�´>Ã�×;è ¼4·�½ ¹�´½ À�Å�Í�Í�Ä�Æó�È µ�Á ¼4½ É�À ¼3º á ¸�¼4½ À µ�Ö�´>Ã�×;è ¼4·�½ ¹�´½ À�Å�Í�Í�Ä�Æ
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JLQJ�HHQ�FXUVXV�ELRORJLVK�G\QDPLVFKH�ODQGERXZ�YROJHQ��
0LMQ�YXLOH�NDQW�YDQ�GH�
$.=2�SOXV�PLMQ�VFKRQH�NDQW�YDQ�GH�%'�FXUVXV�KHEEHQ�PH�ZDDUVFKLMQOLMN�JH�
KROSHQ��LN�ZHUG�UDSSRUWHXU�YDQ�GH�&2%/�
 ô ��
�

�0HW� EHKXOS� YDQ� GH� SURMHFWDGPLQLVWUDWLH� �]LH� SDUDJUDDI� ������� NRQ� GH�15/2� YORW� EHOHLGVYUDJHQ�
EHDQWZRRUGHQ��7RHQ�KHW�0LQLVWHULH�YDQ�/DQGERXZ�HHQ�EHHOG�ZLOGH�NULMJHQ�YDQ�KHW�UHOHYDQWH�RQGHU�
]RHN� URQGRP� KHW� WKHPD� DOWHUQDWLHYH� ODQGERXZ�� NZDP� GH� 6WXXUJURHS� YDQ� GH� 15/2� PHW�
RYHU]LFKWHQ�DOV�GH]H��'H�ERRGVFKDS�ZDV�� ¶HU�ZRUGW�DDQ�JHZHUNW·� HQ�GH�SROLWLHN�KRHIGH�QLHW�ELM� WH�
VWXUHQ�LQ�KHW�RQGHU]RHNVYHOG��2S�GH]H�PDQLHU�ZHUNWH�GH�15/2�DOV�EXIIHU�WXVVHQ�GH�UHODWLHI�JULOOLJH�
SROLWLHN�HQ�KHW�RQGHU]RHN���
�
'H�FRPPLVVLH�VWRQG�RQGHU�JURWH�SROLWLHNH�GUXN��ZDQW�GH�.DPHU�ZLOGH�DO�LQ������
HHQ�UDSSRUW�KHEEHQ��,Q�QRYHPEHU�EUDFKW�GH�&2%/�HHQ�LQWHULPUDSSRUW�XLW��$O�
WHUQDWLHYH�ODQGERXZ��,QYHQWDULVDWLH��HYDOXDWLH�HQ�DDQEHYHOLQJHQ�YRRU�RQGHU]RHN��'H�UHDF�
WLHV�ZDUHQ�QLHW�SRVLWLHI��KHW�UDSSRUW�ZHUG�JH]LHQ�DOV�HHQ�SOHLGRRL�YRRU�¶GH�DOWHU�
QDWLHYHOLQJHQ·��%RHULQJD��
+HW�ULHS�HHQ�VWRUP�YDQ�SURWHVW�RS�LQ�GH�ODQG��HQ�WXLQ�
ERXZEODGHQ��FRPPLVVLH�RS�GZDDOVSRRU��YUHHPGJDDQGHUV�EHOLMGHQ�ZRQGHUJHORRI��
'DW�ZDUHQ�ZHO�GH�PHHVW�VSUHNHQGH�NRSSHQ��(Q�GDQ�WH�EHGHQNHQ�GDW�GLH�&RP�
PLVVLH�EHKDOYH�XLW� HQNHOH� DOWHUQDWLHYHOLQJHQ�RYHUZHJHQG�EHVWRQG�XLW�EUDYH�RQ�
GHU]RHNHUV�� EUDYH� RQGHU]RHNVOHLGHUV� HQ� EUDYH� DPEWHQDUHQ�
 õ � %RHULQJD� YHUYROJW��

:DW�KDG�GLH�&RPPLVVLH�PLVGDDQ"�=H�KDG�ZDDUGHUHQGH�ZRRUGHQ�XLWJHVSURNHQ�
������������������������������������������������ö á ¸�¼4½ À µ�Ö�´>Ã�Þ�Ä�÷L¶Lº8Ë�ø�÷L´Ø Ã�Å�Æù á ¸�¼4½ À µ�Ö�´>Ã�Þ�Ä�÷L¶Lº8Ë�ø�÷L´Ø Ã�Å�ç×�Æ



����

RYHU� GH� WHHOWSUDNWLMN� YDQ� GH� ELRORJLVFKH� ODQGERXZ��0DDU� ]H� KDG�RRN�NULWLVFKH�
DDQGDFKW�JHYUDDJG�YRRU�ELM]RQGHUH�K\SRWKHVHQ�HQ� WKHRULHsQ�]RDOV�ELMYRRUEHHOG�
GH� NRVPLVFKH� NUDFKWHQ� YDQ� GH� ELRORJLVFK�G\QDPLVFKH� ODQGERXZ�
� +HW� UDSSRUW�
ELHGW�HHQ�RYHU]LFKW�HQ�EHVSUHNLQJ�YDQ�GH�JHGDFKWHJDQJHQ�GLH�WHQ�JURQGVODJ�OLJ�
JHQ� DDQ� DOWHUQDWLHYH� ODQGERXZPHWKRGHQ�� HQ� YHUYROJHQV� HHQ� LQYHQWDULVDWLH� HQ�
GLVFXVVLH� YDQ� GLYHUVH� DVSHFWHQ� YDQ� YRHGVHOSURGXFWLH�� YDQ� WHHOWPDDWUHJHOHQ� HQ�
]LHNWHEHVWULMGLQJ�WRW�GH�NZDOLWHLW�YDQ�SURGXFWHQ�HQ�UHQWDELOLWHLW��9HHO�WH�QHXWUDDO�
GXV��HQ�LQ�GH�RJHQ�YDQ�¶JDQJEDUHQ·�]HOIV�V\PSDWKLHN���
�
� 15/2�DOV�EXIIHU�WXVVHQ�SROLWLHN�HQ�ZHWHQVFKDS�
� 'H�RSGUDFKW�YDQ�GH�&2%/�ZDV�
>���@�GH�YUDDJ�WH�EHDQWZRRUGHQ�RI�KHW�]LQYRO�
LV�RQGHU]RHN�RYHU�GH�ELRORJLVFKH�ODQGERXZ�DDQ�WH�YDQJHQ�HQ�]R�MD��ZDW�GLW�RQ�
GHU]RHN� ]RX� PRHWHQ� LQKRXGHQ�
 ú � :LOGH� ELRORJLVFKH� ODQGERXZ� HHQ� DOWHUQDWLHI�
]LMQ�� GDQ�PRHVW�ZHWHQVFKDSSHOLMN� RQGHU]RHN� HHUVW� XLWZLM]HQ�RI� KHW�RSORVVLQJHQ�
NRQ�ELHGHQ�YRRU�GH�SUREOHPHQ�YDQ�GH�YRHGVHOSURGXFWLH��(HQ�RSGUDFKW�DOV�GH]H�
OLMNW�RS�KHW�OLMI�YDQ�GH�15/2�JHVFKUHYHQ��PDDU�RSYDOOHQG�JHQRHJ�ZHUG�GH�UDDG�
RS�GLW�PRPHQW� QLHW� LQJHVFKDNHOG��(U� ]LMQ� JHHQ� DDQZLM]LQJHQ� JHYRQGHQ�GDW� GH�
UDDG�]LFK�RS�GH�HHQ�RI�DQGHUH�PDQLHU�JHSDVVHHUG�YRHOGH��.HQQHOLMN�ZDV�KHW�JHDF�
FHSWHHUG� GDW� GH� EDO� YDQ� RQGHU]RHNVDGYLHV� QLHW� DOWLMG� ODQJV� GH�15/2�JHVSHHOG�
ZHUG���
� %HJLQ������ZHQGGH�GH�PLQLVWHU�YDQ�/DQGERXZ�]LFK�WRW�GH�15/2�PHW�GH�
YUDDJ�RP�DGYLHV�RYHU�KHW�LQWHULPUDSSRUW�YDQ�GH�&2%/��1LHW�DOOHHQ�GH�PLQLVWHU�
]RFKW�GHVNXQGLJ�DGYLHV��RRN�LQ�15/2�NULQJHQ�ZDV�EHKRHIWH�DDQ�UDWLRQHOH�EH�
RRUGHOLQJ� YDQ� GH�PDWHULH�� %LM� GH� EHVSUHNLQJ� YDQ� GH� DDQYUDDJ� LQ� GH� UDDG� LV� DO�
]LFKWEDDU� KRH� KHW� WKHPD� YHUWDDOG� ZHUG� QDDU� KHW� ZHUNYHOG� YDQ� GH� 15/2��
� 
3URI�� 'H�:LOGH� DFKW� KHW� JHZHQVW� XLW� KHW� RQGHUKDYLJH� UDSSRUW� GDWJHQH� WH�
KDOHQ�ZDW�ZHUNEDDU�LV�HQ�RYHUHHQNRPW�PHW�GH�JHGDFKWHQ��ZHONH�HU�LQ�GLW�RS]LFKW�
OHYHQ�ELM�GH�:HUNJHPHHQVFKDS�*HwQWHJUHHUGH�%HVWULMGLQJ�YDQ�3ODJHQ��>���@�3URI��
·W�+DUW�ZDDUVFKXZW�HU�YRRU�JHHQ�FDSDFLWHLW�LQ�RQGHU]RHN�WH�VWRSSHQ�GDW�YROJHQV�
GHVNXQGLJHQ�ZHLQLJ�SHUVSHFWLHI�ELHGW��+HW�LV�ZHO�JHZHQVW�GH�FRPPLVVLH�DG�KRF�
RYHUZHJHQG�WH�IRUPHUHQ�XLW�PHQVHQ�GLH�NULWLVFK�VWDDQ�WHJHQRYHU�GH�JHGDQH�DDQ�
EHYHOLQJHQ�
 û ��
� (U�ZHUG�EHVORWHQ�HHQ�FRPPLVVLH�DG�KRF�LQ�WH�VWHOOHQ�
GLH�WRW�WDDN�NULMJW�YDVW�WH�
VWHOOHQ�ZHONH�RQGHUZHUSHQ�XLW�KHW�UDSSRUW�QDGHU�RQGHU]RHNHQ�EHKRHYHQ
� ° ü �9DQ�
XLW�GH�UDDG�ZHUG�VWHUN�DDQJHGURQJHQ�RS�KHW�LQVFKDNHOHQ�YDQ�
GHVNXQGLJHQ�RS�GH�
WHUUHLQHQ�ZDDU�GH�DOWHUQDWLHYH�ODQGERXZ�]LFK�VSHFLDDO�PHH�EH]LJKRXGW�]RDOV�EH�
VWULMGLQJ� YDQ� SODJHQ�� LQVHFWLFLGHQ�� ERGHPYUXFKWEDDUKHLG�� NZDOLWHLW� YDQ� YRHGVHO�
H�G�
 °° �9RRU]LWWHU�HQ� VHFUHWDULV�PHOGGHQ�GDW�HU� ]RYHHO�PRJHOLMN�RYHUOHJ�PHW�EH�
������������������������������������������������ýQÚ Ñ9á ³�Ã Û Ø Á ¼4½ µ�´Á À ¼3É�¼_Ø ´µ�¶�·�¸�¹�º�Ã�É�¸�¸�½ º;¸�¸�½ ¶�Æþ�Ý�Å�ß�è ¼4·�ß�Ð�Æ² ÿ�Ý�ß�è ¼3·�ß�Ð�Æ² ²�Ý�Å�Ð�´�¿�½ À Ø ß�Ð�Æ
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VWDDQGH� RUJDQHQ� YDQ� GH�15/2� ]RX� SODDWVYLQGHQ�� +LHUELM� PRHW� ZRUGHQ� DDQ�
JHWHNHQG�GDW�GH�RQGHUERXZ�YDQ�GH�15/2�YDQ�QD������QRJ� LQ�RSERXZ�ZDV��
+HW� EHVWDDQGH� FRPPLVVLHDSSDUDDW� YDQ� GH�15/2� YDQ� YyyU� ����� NRQ� GXV�ZHO�
JHUDDGSOHHJG�ZRUGHQ��PDDU� GH� QLHXZH� VWUXFWXXU�PHW� &22&
V� HQ� 3$&
V� QRJ�
PDDU�PRQGMHVPDDW���
� 'H� ]R� JHYRUPGH� 6WXXUJURHS� $OWHUQDWLHYH� /DQGERXZ� EHVWRQG� XLW� YRRUDDQ�
VWDDQGH� YHUWHJHQZRRUGLJHUV� YDQ� LQVWHOOLQJHQ� YDQ� ODQGERXZNXQGLJ� RQGHU]RHN��
9ROJHQV�%RHULQJD�JLQJ�KHW�RP�VOHXWHOILJXUHQ�HQ�VWDNHQ�]LM�KXQ�QHN�XLW�GRRU�GH�
SUREOHPDWLHN�EUHHG� WH�EHQDGHUHQ�HQ�NULWLVFK� WH�NLMNHQ�QDDU�KHW�ZHVWHUVH�ZDDU�
GHQV\VWHHP��GH�EHODQJHQ�GLH�ELM�GH�ODQGERXZ�LQ�KHW�JHGLQJ�ZDUHQ�HQ�GH�URO�YDQ�
GH� RYHUKHLG� ELM� YHUQLHXZLQJ� YDQ� GH� ODQGERXZ� ° ± � 2QGHU� PHHU� YLD� GXEEHO�
OLGPDDWVFKDSSHQ�ZHUNWH� GH� VWXXUJURHS� QDXZ� VDPHQ�PHW� GH� &2%/�� GLH� EH]LJ�
ZDV�DDQ�GH�YHUGHUH�XLWZHUNLQJ�YDQ�KHW�LQWHULPUDSSRUW��'H�VWXXUJURHS�LQYHQWDUL�
VHHUGH�RQGHU]RHNVYUDJHQ�PHW�EHWUHNNLQJ� WRW�GH�DOWHUQDWLHYH� ODQGERXZ�²�]RZHO�
GLH�ZHONH�GRRU�GH�&2%/�ZDUHQ�JHIRUPXOHHUG�DOV�GLH�ZHONH�QDDU�YRUHQ�ZHUGHQ�
JHEUDFKW�YDQXLW�GH�RQGHUERXZ�YDQ�GH�15/2�HQ�GRRU�RUJDQLVDWLHV�YDQ�DOWHUQD�
WLHYH�ODQGERXZ�²�HQ�PDWFKWH�GLH�PHW�KHW�ORSHQGH�ODQGERXZNXQGLJ�RQGHU]RHN��
'H�VWXXUJURHS�ZLOGH�]LFK�QLHW�LQ�GH�ZHWHQVFKDSSHOLMNH�GLVFXVVLH�RYHU�DOWHUQDWLHYH�
ODQGERXZPHWKRGHQ� PHQJHQ� HQ� EDVHHUGH� ]LFK� GDDURP� ]RYHHO� PRJHOLMN� RS� GH�
QHHUVODJ�YDQ�GH�GLVFXVVLH�YRRU�KHW�HLQGUDSSRUW�YDQ�GH�&2%/� ° î �0HW�KHW�YRRUW�
JDDQGH�ZHUN�YDQ�GH�&2%/�DOV�EDVLV��]DJ�GH�VWXXUJURHS�NDQV�RP�ELQQHQ�HQNHOH�
PDDQGHQ�QD�KHW�YHUVFKLMQHQ�YDQ�KHW�HLQGUDSSRUW�YDQ�GH�&2%/�PHW�KDDU�DGYLHV�
DDQ�GH�PLQLVWHU�WH�NRPHQ���
�
� 7KHPD�DFFHSWDEHO�PDNHQ�YRRU�RQGHU]RHNHUV�
� (HQ�EHODQJULMN�SXQW�YDQ�NULWLHN�RS�KHW�LQWHULPUDSSRUW�YDQ�GH�&2%/�ZDV�GDW�
KHW�FRQFHSWXHHO�RQKHOGHU�ZDV� ° ï �'DDUQDDVW�ZHUG�QLHW�DOWLMG�RQGHUNHQG�GDW�KHW�RP�
HHQ�LQWHULPUDSSRUW�JLQJ��
GDW�ZLO�]HJJHQ�HHQ�VWXN�ZDDURYHU�GH�ZHWHQVFKDSSHOLMNH�
RRUGHHOVYRUPLQJ�QRJ�QLHW�YROGUDJHQ�ZDV��+LHUGRRU�RQWVWRQG�KHW�PLVYHUVWDQG�GDW�
FRQFHSW�XLWVSUDNHQ�YDQ�GH�&2%/�²�JHEDVHHUG�RS�QRJ�RQYROOHGLJ�HQ�RQJHWRHWVW�
IHLWHQPDWHULDDO�²�NRQGHQ�ZRUGHQ�RSJHYDW�DOV�GHILQLWLHYH�XLWVSUDNHQ��%HJULMSHOLM�
NHUZLMV�OHLGGH�GLW�PLVYHUVWDQG�LQ�ZHWHQVFKDSSHOLMNH�NULQJ�VRPV�WRW�LUULWDWLH�
 °	ð ��
� +HW� UDSSRUW� YDQ�GH� VWXXUJURHS�EHQDGUXNWH�KHW� FRPSOH[H� HQ�EUHGH�NDUDNWHU�
YDQ�KHW�YUDDJVWXN�YDQ�GH�DOWHUQDWLHYH�ODQGERXZ�HQ�JDI�HHQ�JURQGLJH�DQDO\VH�YDQ�
GH� UHOHYDQWH� EHJULSSHQ� HQ� SRVLWLHV��'H�&2%/�ZDV� HU�� YROJHQV� GH� VWXXUJURHS��
QLHW� LQ�JHVODDJG�HHQ�EUXLNEDUH�GHILQLWLH�YDQ�¶DOWHUQDWLHYH�ODQGERXZ·�WH�IRUPXOH�
UHQ��+RHZHO�RRN�GH�VWXXUJURHS�JHHQ� ¶HOHJDQWH·�GHILQLWLHV�KDG�JHYRQGHQ�� VWHOGH�
������������������������������������������������² Ç�È µ�Á ¼4½ É�À ¼3º�Ã á ¸�¼4½ À µ�Ö�´{×;è ¼4·�½ ¹�´½ À�Å�Í�Í�Ä�� á ¸�¼4½ À µ�Ö�´>Ã�Þ�Ä�÷J¶�º8Ë�ø�÷J´Ø Ã�Ð�Æ² ñ�Ý�´¿�¿�¸�½ Á�¾ Á ¹�¹�½ ÖL½ ¸�¼4¿DÃ�ß�Æ² òTÈ µ�Á ¼4½ É�À ¼3º á ¸�¼4½ À µ�Ö�´>Ã�×}è ¼4·�½ ¹�´½ ÀQÅ�Í�Í�Ä�Æ���¼4Á.Ø ´Á ¼4½ ¼[Ü[Ý�³ Ñ ç3´¶�É�À ¼4¾T¼4µj¶�¼[·�¼4¾ ¿�½ ¼4Ë�À µ�Ö}¶�´3´½ É�´µ�Ã�Ø ´Á ¼4µj»4À Î4ÒxÀ µj¶�À ¼»4À µ�¹�À Á Æ² ó�Ý�´¿�¿�¸�½ Á�¾ Á ¹�¹�½ ÖL½ ¸�¼4¿DÃ�å�Æ
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]H� WHU�YRRUNRPLQJ�YDQ�PLVYHUVWDQGHQ�HHQ�QDGHUH�EHJULSVEHSDOLQJ�YRRU��ZDDULQ�
RQGHUVFKHLG� ZHUG� JHPDDNW� WXVVHQ� DOWHUQDWLHYH� ODQGERXZPHWKRGHQ�� DOWHUQDWLHYH�
ODQGERXZ�� JDQJEDUH� ODQGERXZ�HQ� ODQGERXZ��2QGHU� JDQJEDUH� ODQGERXZ�ZHUG�
GDDUELM� YHUVWDDQ� ¶GH� YHU]DPHOLQJ� YDQ� SURGXNWLHZLM]HQ� GLH� GRRU� GH� ODQGERXZ�
YRRUOLFKWLQJVGLHQVWHQ�ZRUGHQ�DDQEHYROHQ·��HHQ�DO�HYHQ]HHU�LQVWLWXWLRQHOH�GHILQL�
WLH��:DW�EHWUHIW�¶KHW�JHZHQVWH�FRPSOH[�YDQ�YHUDQGHULQJHQ�LQ�GH�SURGXNWLHZLM]H�
YDQ�GH� ODQGERXZ·�GDW� DOV� ¶DOWHUQDWLHYH� ODQGERXZ·�ZHUG� DDQJHPHUNW��PHUNWH�GH�
VWXXUJURHS� RS� GDW� 
DDQ� GLW� FRPSOH[� LQ� IHLWH� HHQ� SROLWLHNH� NHX]H� WHQ� JURQGVODJ�
>OLJW@�� ZDDULQ� GH� EHODQJHQ� YDQ� HHQ� JH]RQGH� YRHGLQJ�� HHQ� VFKRRQ� PLOLHX�� KHW�
]XLQLJ� ]LMQ�PHW� JURQGVWRIIHQ� HQ�PHW� KHW� EHVWDDQGH� ODQGVFKDS� ]ZDDUGHU�ZHJHQ�
GDQ� PRPHQWHHO� LQ� GH� PDDWVFKDSSHOLMNH� UHDOLWHLW� KHW� JHYDO� LV�
 ° ô � &RQFOXGHUHQG�
VWHOGH�GH�VWXXUJURHS��
+RHZHO�KHW�GHQNEDDU�LV�GDW�GH�´DOWHUQDWLHYHµ�ODQGERXZPH�
WKRGHQ�EUXLNEDUH�DDQNQRSLQJVSXQWHQ�ELHGHQ�YRRU�GH�JDQJEDUH�ODQGERXZ�²�PR�
PHQWHHO�NDQ�GLW�QRJ�QLHW�EHRRUGHHOG�ZRUGHQ�RPGDW�RYHU�GH]H�PHWKRGHQ�YULMZHO�
JHHQ�ZHWHQVFKDSSHOLMN�YHUDQWZRRUGH�JHJHYHQV�EHVWDDQ�²�DFKW�GH�6WXXUJURHS�GH�
´DOWHUQDWLHYHµ�ODQGERXZ��DOV�ERYHQ�JHGHILQLHHUG��KHW�EHODQJULMNVWH�RQGHUZHUS�YDQ�
KHW�&2%/�UDSSRUW�
 ° õ ��
� 'H� VWXXUJURHS�RS�KDDU� EHXUW� WUDFKWWH�GH�RQGHU]RHNVJHELHGHQ� DDQ� WH�ZLM]HQ�
GLH�YRRU�PRJHOLMNH�YHUDQGHULQJHQ� LQ�GH� ODQGERXZ�YDQ�EHODQJ�ZDUHQ��+HW�UDS�
SRUW�EHVFKUHHI�GH�PDDWVFKDSSHOLMNH�SRVLWLH�YDQ�GH�ODQGERXZ��ZDDUELM�ZDDUGHV\V�
WHPHQ�FHQWUDDO�VWRQGHQ�HQ�GH�SUREOHPHQ�JHVFKHWVW�ZHUGHQ�RYHU�KRH�GH�YHUDQGH�
ULQJHQ�GDDULQ�WH�YHUWDOHQ�LQ��RQGHU]RHN�EHOHLG��'H�PDDWVFKDSSHOLMNH�EHODQJHQ�ELM�
GH�ODQGERXZ�YDULHHUGHQ�YDQ�DDQERG�HQ�NZDOLWHLW�YDQ�YRHGVHO��EHODVWLQJ�YDQ�KHW�
PLOLHX�HQ�JHEUXLN�YDQ�JURQGVWRIIHQ�WRW�KHW�ODQGVFKDS��KHW�ZHO]LMQ�YDQ�ERHUHQ�HQ�
KHW� HFRQRPLVFKH�EHODQJ�YDQ�GH� ODQGERXZ��'H�FRQFOXVLH�ZDV� 
>���@� GH�´DOWHUQD�
WLHYHµ�ODQGERXZ�PHW�QDPH�RRJ�KHHIW�YRRU�QLHW�LQ�JHOG�JHZDDUGHHUGH�EHODQJHQ�
�DOV� PLOLHX�� ODQGVFKDS�� SV\FKLVFK� ZHOEHYLQGHQ��� WHUZLMO� GH� JDQJEDUH� ODQGERXZ�
PHHU�EHKHHUVW�ZRUGW�GRRU�KHW� VWUHYHQ�QDDU�PDWHULsOH�ZHOYDDUW��]RZHO�YDQ�FRQ�
VXPHQW��ODJH�SULMV�YRRU�ODQGERXZSURGXFWHQ��DOV�YDQ�SURGXFHQW��KRRJ�DUEHLGVLQ�
NRPHQ��
�'H�VWXXUJURHS�ZHHV�HURS�GDW�KHW�ODQGERXZNXQGLJ�RQGHU]RHN�DO�DIJH�
VWHPG�ZDV�RS�PDDWVFKDSSHOLMNH�EHODQJHQ��QDPHOLMN�GRRU�GH�LQEHGGLQJ�LQ�GH�VHF�
WRU��'DW� OLHW�RQYHUOHW�GDW�GH�DIZLMNHQGH�ZDDUGHULQJ�YDQ�GLH�EHODQJHQ�YDQXLW�GH�
DOWHUQDWLHYH�KRHN�QDGHUH�DQDO\VH�YHUJGH���
� 'H� UHDFWLHV�ELQQHQ�GH�15/2�RS�KHW� UDSSRUW� YDQ�GH� VWXXUJURHS�ZDUHQ� OR�
YHQG�� 9HUVFKLOOHQGH� OHGHQ� YDQ� GH� UDDG� SUH]HQ� GH� SRJLQJ� ¶RUGH� LQ� GH� ]DDN·� WH�
EUHQJHQ� HQ� KHW� RQGHUZHUS� ¶XLW� GH� HPRWLRQHOH� VIHHU·� WH� KDOHQ� HQ� DFKWWHQ� GH]H�
JHVODDJG��*HSUH]HQ�ZHUG� GH� YHUKHOGHULQJ� YDQ� GH� WKHPDWLHN� ²� KHW� RQGHUVFKHLG�
WXVVHQ� ODQGERXZ� HQ� ODQGERXZPHWKRGHQ�� GH� VDPHQKDQJ� PHW� PDDWVFKDSSHOLMNH�
YLVLH��GH�VSHFLILFHULQJ�YDQ�GH�DDUG�YDQ�ODQGERXZNXQGLJ�RQGHU]RHN�²�HQ�GH�FRQ�
������������������������������������������������² ö�Ý�´¿�¿�¸�½ Á�¾ Á ¹�¹�½ ÖL½ ¸�¼4¿DÃ�Þ�Æ
² ù �5DSSRUW�VWXXUJURHS�����
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FUHHWKHLG�YDQ�GH�RQGHU]RHNDDQEHYHOLQJHQ��(U�ZHUG�YRRU�JHSOHLW�EHRHIHQDDUV�YDQ�
DOWHUQDWLHYH�ODQGERXZ�ELM�KHW�RQGHU]RHN�WH�EHWUHNNHQ�RP�]R�GH�DFFHSWDWLH�LQ�GLH�
NULQJHQ�WH�EHYRUGHUHQ��'RRU�FRQFHSWXHOH�YHUKHOGHULQJ�YHUWDDOGH�GH� VWXXUJURHS�
GH�SUREOHPDWLHN�QDDU�KHW�RQGHU]RHNVYHOG�HQ�PDDNWH�KHW�WKHPD�DOWHUQDWLHYH�ODQG�
ERXZ�DFFHSWDEHO��:DW�EHWUHIW�GH�RQGHU]RHNVYUDDJ��ZDV�GH�VWRRP�YDQ�KHW�GHEDW�
DI���
�
� ,QYHQWDULVDWLH�
� 'H� EXON� YDQ� KHW� UDSSRUW� YDQ� GH� VWXXUJURHS�� HQ� YRRU� GH�15/2�PLQVWHQV�
HYHQ�EHODQJULMN��EHVWRQG�XLW�HHQ�LQYHQWDULVDWLH�YDQ�ORSHQG�RQGHU]RHN�HQ�GH�EH�
KRHIWH�DDQ�YHUGHU�RQGHU]RHN��+HW�DQWZRRUG�RS�GH�HLJHQOLMNH�DGYLHVYUDDJ�YDQ�GH�
PLQLVWHU�EHVWRQG�XLW�HHQ�PDWFK�YDQ�GH�RQGHU]RHNVYUDJHQ�HQ�KHW�EHVWDDQGH�ODQG�
ERXZNXQGLJ�RQGHU]RHN��+HW�GHEDW�RYHU�GH�DOWHUQDWLHYH�ODQGERXZ�UDDNWH�DDQ�GH�
IXQGDPHQWHQ�YDQ�GH�EHRHIHQLQJ�YDQ�GH�ODQGERXZ�HQ�KHW� ODQGERXZNXQGLJ�RQ�
GHU]RHN��+HW�LV�GDDURP�WHNHQHQG�GDW�KHW�UDSSRUW�XLWYRHULJ�LQJLQJ�RS�GH�DDUG�HQ�
PRJHOLMNKHGHQ�YDQ�ODQGERXZNXQGLJ�RQGHU]RHN��$OWHUQDWLHYH�EHQDGHULQJHQ�YDQ�
RQGHU]RHN�ZHUGHQ�GDDUELM�QLHW�D�SULRUL�DIJHZH]HQ�� 
0DJ�KHW�]R�]LMQ�GDW�GH�RQ�
GHU]RHNPHWKRGHQ��QRJ��WHNRUW�VFKLHWHQ�YRRU�HHQ�LQWHJUDOH�EHQDGHULQJ�YDQ�FRP�
SOH[H� V\VWHPHQ�� KHW� LV�ZHO� QRRG]DNHOLMN� GDW� DDQ� YHUEHWHULQJ� YDQ� GH�PHWKRGHQ�
ZRUGW� JHZHUNW��+HW� LQLWLDWLHI�KLHUWRH�NDQ�HFKWHU�QLHW�GRRU�EHVWXXUGHUV�ZRUGHQ�
JHQRPHQ��PDDU�PRHW�YDQ�GH�RQGHU]RHNHUV�NRPHQ��=R�HUJHQV��GDQ�JHOGW�KLHU�GH�
ZDDUKHLG�GDW�´XLWYLQGLQJHQ�HQ�RQWGHNNLQJHQ�]LFK�QLHW�ODWHQ�SODQQHQ��
 ° ú ��
� 'H�LQYHQWDULVDWLH�YDQ�KHW�RQGHU]RHN�EHVWRQG�XLW�HHQ�RUGHQLQJ�RS�EDVLV�YDQ�GH�
JHIRUPXOHHUGH� PDDWVFKDSSHOLMNH� EHODQJHQ� HQ� HHQ� EHRRUGHOLQJ� RS� EDVLV� YDQ� GH�
DDQVOXLWLQJ� ELM� KHW� &2%/�UDSSRUW�� GH� RQGHU]RHNEDDUKHLG� HQ� GH� LQQRYDWLYLWHLW�
�HHQ�WHUP�GLH�WRHQ�QRJ�QLHW�ZHUG�JHEUXLNW���'LW�PRQGGH�XLW�LQ�HHQ�VHULH�RQGHU�
]RHNLQJHQ��ZDDUYRRU�ZHUG�YRRUJHVWHOG�GH]H� LQ�15/2�YHUEDQG�JHFR|UGLQHHUG�
XLW�WH�YRHUHQ��+HW�JLQJ�LQ�GH�HHUVWH�SODDWV�RP�HHQ�YHUJHOLMNHQG�EHGULMIVRQGHU]RHN�
YDQ�DOWHUQDWLHYH�HQ�JDQJEDUH�ODQGERXZ��GDW�KLHURQGHU�LQ�SDUDJUDDI�������XLWYRH�
ULJ�EHVSURNHQ�ZRUGW�HQ�LQ�IHLWH�DO�ZDV�RSJHVWDUW��+HW�UDSSRUW�FRQVWDWHHUGH�ODFX�
QHV�PHW�EHWUHNNLQJ�WRW�RQGHU]RHN�QDDU�NZDOLWHLW�HQ�YRHGLQJVZDDUGH��PHW�QDPH�
ZDDU� KHW� YHUVFKLOOHQ� EHWURI� WXVVHQ� JDQJEDDU� HQ� DOWHUQDWLHI� YRRUWJHEUDFKWH� ODQG�
ERXZSURGXFWHQ��PDDU�IRUPXOHHUGH�JHHQ�FRQFUHWH�RQGHU]RHNVYRRUVWHOOHQ���
� $O�PHW� DO�ZDV� GH� UDDG� YDQ�RRUGHHO� GDW� KHW� UDSSRUW� HHQ� ¶DFFHSWDEHOH� EHDQW�
ZRRUGLQJ·� EHYDWWH� YDQ� GH� YUDDJ� YDQ� GH� PLQLVWHU� HQ� GDW� GH]H� JHYUDDJG�PRHVW�
ZRUGHQ�RP�KHW�RSHQEDDU�WH�PDNHQ��,Q�GH�EULHI�DDQ�GH�PLQLVWHU�ZHUG�GH�NHUQ�YDQ�
KHW�UDSSRUW�DOV�YROJW�ZHHUJHJHYHQ��
>���@�GDW�GH�WRW�QX�WRH�EHNHQGH�JHJHYHQV�RYHU�
GH�DOWHUQDWLHYH� ODQGERXZPHWKRGHQ�JHHQ�DDQOHLGLQJ�JHYHQ�YRRU�PDDWUHJHOHQ� LQ�
GH�VIHHU�YDQ�ODQGERXZEHOHLG��$DQJH]LHQ�EHWURXZEDUH�JHJHYHQV�RYHU�GH�DOWHUQD�
WLHYH� ODQGERXZPHWKRGHQ� VFKDDUV� ]LMQ��PHHQW� GH� 6WXXUJURHS� GDW� KHW� JRHG� ]RX�
������������������������������������������������² ý�Ý�´¿�¿�¸�½ Á�¾ Á ¹�¹�½ ÖL½ ¸�¼4¿DÃ�ÄLÅ�Æ
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]LMQ�ZDQQHHU�JHWUDFKW�ZRUGW�RP�GRRU�PLGGHO�YDQ�RQGHU]RHN�GHUJHOLMNH�JHJHYHQV�
WH�YHUNULMJHQ��>���@�
� 'H� 6WXXUJURHS� WRRQW� DDQ�GDW� KHW� ODQGERXZNXQGLJ�RQGHU]RHN� JURVVR�PRGR�
YROGRHQGH� RS� GH]H� EHODQJHQ� >]LH� ERYHQ@� LV� LQJHVSHHOG��ZDDUELM� GH� 6WXXUJURHS�
RYHULJHQV�DDQWHNHQW�GDW��ZDDU�]LFK�HHQ�NHQWHULQJ�OLMNW�WH�YROWUHNNHQ�LQ�KHW�PDDW�
VFKDSSHOLMNH� HQ� SROLWLHNH� GHQNHQ�� KHW� RQGHU]RHNDSSDUDDW� QLHW� ]R]HHU� GH� WDDN�
KHHIW�]LFK�DOV�EHODQJHQJURHS�WH�PHQJHQ�LQ�GH]H�RQWZLNNHOLQJ��PDDU�LQ�GH�HHUVWH�
SODDWV�YHUDQWZRRUGHOLMN� LV�YRRU�HHQ�RQGHUERXZLQJ�YDQ�GLW�GHQNHQ�PHW�ZHWHQ�
VFKDSSHOLMN� YHUDQWZRRUGH� JHJHYHQV�
 ° û � 2P� KHW� RQGHU]RHN� WH� FR|UGLQHUHQ� GDW�
QRGLJ�ZDV�RP�HHQ�RRUGHHO�WH�YHOOHQ�RYHU�GH�ZDDUGH�YDQ�DOWHUQDWLHYH�ODQGERXZ�
PHWKRGHQ��ZHUG�YRRUJHVWHOG�HHQ�3$&�LQ�WH�VWHOOHQ� ±3ü ��
� 'H�LQYHQWDULVDWLH�YRUPGH�KHW�KDUW�YDQ�KHW�UDSSRUW�YDQ�GH�VWXXUJURHS�HQ�RQ�
GHUVWUHHSWH�WZHH�NDUDNWHULVWLHNHQ�YDQ�GH�WRHQPDOLJH�15/2��7HQ�HHUVWH� ODDW�GH�
WRWVWDQGNRPLQJ�YDQ�GH� LQYHQWDULVDWLH� ]LHQ�GDW�GH�15/2�UHDFWLHI�ZDV�ZDDU�KHW�
JLQJ� RP� PDDWVFKDSSHOLMNH� HQ� SROLWLHNH� RQWZLNNHOLQJHQ� EHWUHIIHQGH� KHW� ODQG�
ERXZNXQGLJ� RQGHU]RHN�� 'H� LQYHQWDULVDWLH� KDG� LQ� ������ WRHQ� GH�PLQLVWHU�PHW�
]LMQ� DGYLHVYUDDJ� ELM� GH� 15/2� DDQNORSWH�� QLHW� NODDUJHOHJHQ�� (HQ� VWXXUJURHS�
PRHVW�HHUVW�HHQ�DQDO\VH�HQ�RUGHQLQJ�PDNHQ��0HW�DQGHUH�ZRRUGHQ��GH�V\QWKHVH�
RQGHU�GH�QRHPHU�¶DOWHUQDWLHYH�ODQGERXZ·�ZDV�ELQQHQ�GH�15/2�QLHW�YRRU]LHQ��
PDDU�YDQXLW�GH�SROLWLHN�WRW�VWDQG�JHEUDFKW��'LH�V\QWKHVH�ZDV�KHW�SURGXFW�YDQ�GH�
FR|UGLQHUHQGH�DFWLYLWHLWHQ�YDQ�GH�15/2��+LM�ZDV��HQ�GDW�LV�GH�WZHHGH�NDUDNWH�
ULVWLHN��HHQ�RUJDQLVDWLH�YRRU�RQGHU]RHNVPDQDJHPHQW��XLW�WH�YRHUHQ�GRRU�PLGGHO�
YDQ�FR|UGLQDWLH��&R|UGLQDWLH�ZDV�GH�PDQLHU�ZDDURS�GH�15/2�KHW�PDDWVFKDSSH�
OLMN� JHwQLWLHHUGH� GHEDW� RYHU� DOWHUQDWLHYH� ODQGERXZ� LQ� JRHGH� EDQHQ� OHLGGH�� 'H�
V\QWKHVH�ZDV� VXFFHVYRO��GH� LQYHQWDULVDWLH� WRRQGH� DDQ�GDW�KHW�PHUHQGHHO� YDQ�GH�
UHOHYDQWH�RQGHU]RHNVYUDJHQ�JHGHNW�ZDV�HQ�GDW�KHW�WKHPD�
DOWHUQDWLHYH�ODQGERXZ
�
ELM�KHW�ODQGERXZNXQGLJ�RQGHU]RHNVYHOG�LQ�JRHGH�KDQGHQ�ZDV���
�
� %XIIHU�WXVVHQ�SROLWLHN�HQ�RQGHU]RHN�
� :DW�GH�15/2�LQ�GH]H�HHUVWH�IDVH�GHHG��ZDV�WZHHOHGLJ��(QHU]LMGV�PDDNWH�KHW�
UDSSRUW�YDQ�GH�6WXXUJURHS�$OWHUQDWLHYH�/DQGERXZ�KHW�WKHPD�
DOWHUQDWLHYH�ODQG�
ERXZ
�DFFHSWDEHO�YRRU�KHW�RQGHU]RHNVYHOG�GRRU�WH�]RUJHQ�YRRU�HHQ�FRQFHSWXHOH�
YHUKHOGHULQJ� YDQ� GH� WKHPDWLHN�� $QGHU]LMGV� YHUWDDOGH� KHW� UDSSRUW�� GRRU�PLGGHO�
YDQ�HHQ�LQYHQWDULVDWLH�YDQ�ORSHQG�RQGHU]RHN�HQ�KHW�IRUPXOHUHQ�YDQ�RQGHU]RHNV�
SODQQHQ��GH�DFWLYLWHLWHQ�YDQ�KHW�RQGHU]RHNVYHOG�QDDU�KHW�WKHPD�YDQ�GH�DOWHUQD�
WLHYH�ODQGERXZ��,Q�GLH�]LQ�IXQJHHUGH�GH�15/2�DOV�LQWHUPHGLDLU�WXVVHQ�GH�PDDW�
VFKDSSHOLMNH�GLVFXVVLH�RYHU�DOWHUQDWLHYH�ODQGERXZ�DDQ�GH�HQH�NDQW�HQ�GH�ZHUHOG�
YDQ�KHW� ODQGERXZNXQGLJ�RQGHU]RHN�DDQ�GH�DQGHUH�NDQW��'DDUELM� IXQFWLRQHHUGH�
GH�UDDG�WHYHQV�DOV�EXIIHU�WXVVHQ�SROLWLHN�HQ�ZHWHQVFKDS��+LM�]RUJGH�HUYRRU�GDW�GH�
������������������������������������������������² þ á ½ À ¼4èDÜ�Ý�³ Ñ ´3´µ;ärÀ µ�À ¾ Á ¼4½ À ¼TÉ�´µ[³D´µ�¶�·�¸�¹�º�ÃDÌ>Þ�ß�ß�� ß�ß[Ú�Ð�Å�×�Ã�Î4¸�µ�Î>¼3¿�Á � ÆÇ ÿ�Ý�´¿�¿�¸�½ Á�¾ Á ¹�¹�½ ÖL½ ¸�¼4¿DÃ�éLß�Æ
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RQGHU]RHNVDJHQGD�QLHW�GUDVWLVFK�RPJHJRRLG�KRHIGH�WH�ZRUGHQ��PDDU�JDI�WHJHOLM�
NHUWLMG�GH�JHUXVWVWHOOLQJ�GDW�KHW�WKHPD�GH�YROOH�DDQGDFKW�YDQ�KHW�RQGHU]RHNVYHOG�
KDG���
� 'H� SRJLQJ� YDQ� GH� VWXXUJURHS� RP�KHW� GHEDW� RYHU� DOWHUQDWLHYH� ODQGERXZ� LQ�
JRHGH� EDQHQ� WH� OHLGHQ�� KDG�RRN� ]LMQ�ZHHUVODJ� RS�KHW�ZHUN� YDQ� GH�&2%/�� ,Q�
LHGHU� JHYDO� RQGHU� GH� RQGHU]RHNVYHUWHJHQZRRUGLJHUV� GLH� LQ� GH� KLHU� JHEUXLNWH�
VWXNNHQ�DDQ�KHW�ZRRUG�NRPHQ��ZDV�HU�JURWH�ZDDUGHULQJ�YRRU�GH�UDSSRUWDJH�GRRU�
GH�VWXXUJURHS��'RRU�GH�SUREOHPDWLHN�WH�YHUKHOGHUHQ��PHW�QDPH�GRRU�HHQ�WRSR�
JUDILH� WH�SURGXFHUHQ��ZHUG�KHW�EHVSUHHNEDDU�ELQQHQ�15/2�JHOHGHUHQ��$DQJH�
QRPHQ�PDJ�ZRUGHQ� GDW� GH�ZLVVHOZHUNLQJ� WXVVHQ� GH� VWXXUJURHS� HQ� GH�&2%/�
ELMGURHJ�DDQ�GH�JRHGH�RQWYDQJVW�YDQ�KHW�HLQGUDSSRUW��$OWHUQDWLHYH�ODQGERXZPHWKR�
GHQ��,QYHQWDULVDWLH��HYDOXDWLH�HQ�DDQEHYHOLQJHQ�YRRU�RQGHU]RHN��+HW�HLQGUDSSRUW�RQGHU�
VFKHLGGH� ]LFK� LQ� WZHH�RS]LFKWHQ� YDQ�KHW� LQWHULPUDSSRUW��(QHU]LMGV� JDI� KHW� HHQ�
PHHU�JHGHJHQ�ZHWHQVFKDSSHOLMNH�RQGHUERXZLQJ�YDQ�GH�EHRRUGHOLQJ�YDQ�PHWKR�
GHQ�²�RS�]LFK�HHQYRXGLJZHJ�HHQ�NZHVWLH�YDQ�PHHU�WLMG��$QGHU]LMGV�JDI�KHW�HHQ�
YHHO� XLWYRHULJHU� XLWHHQ]HWWLQJ� RYHU� GH� DDUG� YDQ� GH� SUREOHPDWLHN�� ZDDULQ� HHQ�
SDUDOOHO�PHW�GH�DDQSDN�YDQ�GH�VWXXUJURHS�WH�]LHQ�LV���
� $OWHUQDWLHYH�ODQGERXZPHWKRGHQ�EHVWRQG�XLW�HHQ�JURQGLJH�DQDO\VH�YDQ�GH�RSYDW�
WLQJHQ�HQ�PHWKRGHQ�YDQ�GH�DOWHUQDWLHYH� ODQGERXZ�²�KLHU�HQ�GDDU� LQ�GLHSJDDQG�
GHWDLO�²�ZDDUELM�]RYHHO�PRJHOLMN�WHJHPRHW�ZHUG�JHNRPHQ�DDQ�HLVHQ�YDQ�ZHWHQ�
VFKDSSHOLMNH�RRUGHHOVYRUPLQJ��(HQ�EHODQJULMNH�LQSXW�YRRU�GH�YHUGHUH�XLWZHUNLQJ�
YRUPGHQ�GH�YHOH�UHDFWLHV�RS�KHW�LQWHULPUDSSRUW� ±J° �'H�RSERXZ�YDQ�KHW�HLQGUDS�
SRUW�ZDV� YHUJHOLMNEDDU�PHW� GLH� YDQ�KHW� LQWHULPUDSSRUW�� ]LM� KHW� GDW� YHHO� VWULNWHU�
HHQ�RQGHUVFKHLG�ZHUG�JHPDDNW�WXVVHQ�GH�LQYHQWDULVDWLH�YDQ�RSYDWWLQJHQ�HQ�PH�
WKRGHQ�HQ�
GH�EHRRUGHOLQJ�HUYDQ�LQ�KHW�OLFKW�YDQ�EHVWDDQGH�QDWXXUZHWHQVFKDSSH�
OLMNH�NHQQLV
� ±± �+HW�UDSSRUW�ERRG�HHQ�SODWIRUP�DDQ�DOOH�YLVLHV�GRRU�YHUWHJHQZRRU�
GLJHUV�YDQ�GLYHUVH�EHQDGHULQJHQ�YDQ�GH�ODQGERXZ�DDQ�KHW�ZRRUG�WH�ODWHQ��,Q�GLH�
]LQ� KDQGKDDIGH� GH� &2%/� KDDU� QHXWUDOH� SRVLWLH� LQ� KHW� GHEDW� RYHU� DOWHUQDWLHYH�
ODQGERXZ��%RHULQJD�]HJW�RYHU�KHW�HLQGUDSSRUW�GDW�KHW�GXLGHOLMN�HQ�GHJHOLMN�ZDV�
HQ�HHQ�VWDQGDDUGZHUN�ZHUG� ±î �'LW�ODDW�RQYHUOHW�GDW�HU�ZHHUVWDQGHQ�WHJHQ�¶DOWHUQD�
WLHYH�ODQGERXZ·�RS�DOOHUOHL�QLYHDXV�EOHYHQ�EHVWDDQ��%RHULQJD�LQ�]LMQ�DIVFKHLGVUH�
GH�� 
:HO�ZHUG�RQGHUJHWHNHQGH�RS�KHW�PDWMH�JHURHSHQ�ELM�GH�GLUHFWHXU�YDQ�KHW�
/DQGERXZNXQGLJ� %XUHDX� YDQ� GH� 6WLNVWRIPHVWVWRIIHQLQGXVWULH�� ZDDU� ZH� KHW� OHI�
YDQGDDQ�JHKDDOG�KDGGHQ�RP�NULWLVFKH�RSPHUNLQJHQ�WH�PDNHQ�RYHU�KHW�SDUDGH�
SDDUGMH�YDQ�GH�NXQVWPHVWLQGXVWULH��´'H�2OGH�:H\Hµ�
 ±3ï ��
� 'H�VWXXUJURHS�KDG�GH�SUREOHPDWLHN�YHUWDDOG�QDDU�HHQ�KDQWHHUEDDU�SUREOHHP��
RQGHU]RHNVYUDJHQ�ZDUHQ�YHU]DPHOG��JHRUGHQG�HQ�LQJHSDVW� LQ�GH�EHVWDDQGH�PR�
JHOLMNKHGHQ� YDQ� KHW� RQGHU]RHNVDSSDUDDW�� 2S� GH]H� PDQLHU� IXQFWLRQHHUGH� GH��
������������������������������������������������Ç ²�Ú Ñ9á ³�Ã Û Ø Á ¼4½ µ�´Á À ¼3É�¼_Ø ´µ�¶�·�¸�¹�º9Ï�¼4Á Ò�¸�¶�¼4µ�Ã�Ð�ÆÇ ÇFÚ Ñ9á ³�Ã Û Ø Á ¼4½ µ�´Á À ¼3É�¼_Ø ´µ�¶�·�¸�¹�º9Ï�¼4Á Ò�¸�¶�¼4µ�Ã�Ä�ÆÇ ñ�È µ�Á ¼4½ É�À ¼3º á ¸�¼4½ À µ�Ö�´>Ã�×;è ¼4·�½ ¹�´½ À�Å�Í�Í�Ä�ÆÇ ò á ¸�¼4½ À µ�Ö�´>Ã�Þ�Ä�÷L¶Lº8Ë�ø�÷L´Ø Ã�×�Æ
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15/2� DOV� LQWHUPHGLDLU� WXVVHQ� EHOHLG� HQ� RQGHU]RHN�� (Q� WHYHQV� DOV� EXIIHU�� 'H�
DOJHKHOH� VWUHNNLQJ�YDQ�KHW�DQWZRRUG�YDQ�GH�15/2�DDQ�GH�SROLWLHN�ZDV�GDW�HU�
UHHGV�KDUG�ZHUG�JHZHUNW�DDQ�GH�YUDJHQ�GLH�HU�LQ�GH�VDPHQOHYLQJ�VSHHOGHQ�HQ�GDW�
KHW�RQGHU]RHNVDSSDUDDW�²�LQFOXVLHI�GH�RUJDQLVDWRULVFKH�VWUXFWXXU�²�YROGRHQGH�ZDV�
DIJHVWHPG�RS�GH�PDDWVFKDSSHOLMNH�RQWZLNNHOLQJHQ�GLH�KLHU�JHVLJQDOHHUG�ZHUGHQ��
+HW�RQGHU]RHNVYHOG�KRHIGH�]LFK�GXV�QLHW�DDQ�WH�SDVVHQ���
�
� %HKRXG�YDQ�GH�RUJDQLVDWLH�
� 9LD�KHW�UDSSRUW�YDQ�GH�VWXXUJURHS�FUHsHUGH�GH�15/2�HHQ�EXIIHU�WXVVHQ�RQ�
GHU]RHN� HQ� VDPHQOHYLQJ��PDDU� WHYHQV� HHQ� EXIIHU� YRRU� ]LFK]HOI��2RN� GH� HLJHQ�
RUJDQLVDWLH�KRHIGH� ]LFK�QLHW� DDQ� WH�SDVVHQ��'H�15/2�SDVWH�KHW� WKHPD�YDQ�GH�
DOWHUQDWLHYH� ODQGERXZ� LQ� LQ� GH� EHVWDDQGH� VWUXFWXUHQ�� RQGDQNV� VLJQDOHQ� GDW� GLH�
GDDU�QLHW�KHOHPDDO�RS�LQJHULFKW�ZDUHQ��VLJQDOHQ�GLH�DO�ELM�GH�EHVSUHNLQJ�YDQ�KHW�
UDSSRUW�YDQ�GH�VWXXUJURHS�WH�EHOXLVWHUHQ�ZDUHQ��%LM�GH�XLWYRHULQJ�YDQ�GH�DDQEH�
YHOLQJHQ�YDQ�GH�VWXXUJURHS��GLH�GRRU�GH�15/2�WHU�KDQG�ZHUG�JHQRPHQ��ZHU�
GHQ�GH� VSDQQLQJHQ� WXVVHQ�GH�EHVWDDQGH�RUGHQLQJ�YDQ�KHW� ODQGERXZNXQGLJ�RQ�
GHU]RHN�HQ�KHW�YUDDJVWXN�YDQ�GH�DOWHUQDWLHYH� ODQGERXZ�HHQV� WH�PHHU�]LFKWEDDU��
0HW� QDPH� ELM� GH� LQVWHOOLQJ� YDQ� HHQ� FR|UGLQDWLHFRPPLVVLH� YRRU� GH� DOWHUQDWLHYH�
ODQGERXZ�EOHHN�GDW�KHW�RQGXLGHOLMN�ZDV�ZDW�HQ�ZLH�HU�PRHVWHQ�ZRUGHQ�JHFR|U�
GLQHHUG�²�WHQVORWWH�GH�NUDFKW�YDQ�GH�15/2�²�HQ�KRH�GDW�NRQ�JHEHXUHQ���
� %LM� GH� EHVSUHNLQJ� YDQ� KHW� UDSSRUW� YDQ� GH� VWXXUJURHS� EHNOHPWRRQGH� $�� GH�
=HHXZ�GDW�GH�DOWHUQDWLHYH�ODQGERXZ�HHQ�JURWH�XLWGDJLQJ�YRRU�KHW�RQGHU]RHNV�
YHOG�EHWHNHQGH��+LM�ZHHV�HURS�GDW�GH�YUDJHQ�RYHU�ODQGERXZ�LQ�EUHGH�NULQJ�OHHI�
GHQ� HQ� DFKWWH� KHW� YDQ� EHODQJ� 
>���@� KHW� KHOH� RQGHU]RHNDSSDUDDW� WH� FRQIURQWHUHQ�
PHW�GH�YUDDJVWXNNHQ�ZDDU�HHQ�JURRW�GHHO�YDQ�GH�PDDWVFKDSSHOLMNH�RQWZLNNHOLQ�
JHQ�PHH� YHUEDQG� KRXGHQ� HQ� GLH� EUHGHU� ]LMQ� GDQ�ZDW� OHHIW� LQ� GLH� DOWHUQDWLHYH�
JURHS
� ±4ð �2YHU�GH�YUDDJ�LQ�KRHYHUUH�KHW�RQGHU]RHNVYHOG�LQ�VWDDW�ZDV�GH]H�XLWGD�
JLQJ�DDQ�WH�JDDQ��ZDV�GH�VHFUHWDULV�YDQ�GH�VWXXUJURHS��*UDQVFK��NULWLVFK��
>���@�ppQ�
YDQ�GH�NHUQSUREOHPHQ�KLHUELM�LV��GDW�RQV�RQGHU]RHNDSSDUDDW�H[FHOOHQW�WRHJHUXVW�LV�
DOV�KHW�RP�GHWDLO�DQDO\WLVFKH�]DNHQ�JDDW��LHWV�EHWHU�WRHJHUXVW�DOV�KHW�JDDW�RP�GLQ�
JHQ�ZDDUELM�PHQ�EHSDDOGH�UHODWLHV�PRHW�EHNLMNHQ��PDDU�VOHFKW�WRHJHUXVW�LV�DOV�PHQ�
KHW�WRWDOH�SDWURRQ�LQ�]LMQ�WRWDOH�LQWHUUHODWLHV�PRHW�EHNLMNHQ��'LW� LV�HHQ�YRRU]LH�
QLQJVJHEUHN�ZDW�PHQ�GH�NRPHQGH�MDUHQ�WRFK�]DO�PRHWHQ�]LHQ�LQ�WH�YXOOHQ��'DW�
EHWHNHQW� LQ�ZH]HQ��GDW�PHQ�VQHOOHU�HQ�EHWURXZEDDUGHU� LQ� VWDDW�PRHW�]LMQ�GRHO�
VWHOOLQJVYHUVFKXLYLQJHQ�DI�WH�ZHJHQ�LQ�HIIHFWHQ�HQ�QHYHQHIIHFWHQ�HQ�RRN�LQ�GDDU�
PHH�VDPHQKDQJHQGH�RQGHU]RHNSUREOHPHQ�
 ±3ô ��
� *UDQVFK�]HOI�JDI�DO�NRUW�DDQ�KRH�FRPSOH[�GLW�NRQ�OLJJHQ��RS�HHQ�SUREOHHP�DOV�
GDW� YDQ� KHW� JHYDDU� YDQ� NRSHU� LQ� YDUNHQVPHVW� NRQ� PHQ� DQWLFLSHUHQ�� GDDUYRRU�
ZDUHQ� KDUGH� DUJXPHQWHQ��ZDW� YRRU� ODQGVFKDS� GH�1HGHUODQGVH� EHYRONLQJ� RYHU�
������������������������������������������������Ç ó�Ý�Å�Í�¾ ¼4¿�ß�ß�ÆÇ ö�æ9Ý[Å�é�¾ ¼4¿�ß�ß�Æ
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WZLQWLJ�MDDU�ZLOGH��YLHO�HFKWHU�QLHW�WH�YRRU]LHQ��'H�WRHQPDOLJH�15/2�ZDV�QLHW�
EHSDDOG� LQJHULFKW� YRRU� HHQ� LQYXOOLQJ� YDQ� KHW� JHFRQVWDWHHUGH� ¶YRRU]LHQLQJVJH�
EUHN·�� +HW� ]RX� QRJ� ]HNHU� WLHQ� MDDU� GXUHQ� YRRUGDW� GH� FRPSHWHQWLHV� YRRU� HHQ��
GHUJHOLMNH�VHFWRUUDDGDFKWLJH�WDDN�WRW�RQWZLNNHOLQJ�NZDPHQ�HQ�YRRUDOVQRJ�]DJ�GH�
UDDG�JHHQ�DDQOHLGLQJ�RP�KLHURS�WH�DQWLFLSHUHQ���
�
� 2YHUOHJRUJDDQ�LQ�SODDWV�YDQ�FR|UGLQDWLHFRPPLVVLH�
� ,Q� KDDU� UDSSRUW� KDG� GH� VWXXUJURHS� JHDGYLVHHUG� RP� HHQ� SURJUDPPD�
DGYLHVFRPPLVVLH��3$&��HQ�HHQ�RYHUOHJRUJDDQ�YRRU�GH�DOWHUQDWLHYH�ODQGERXZ�LQ�
WH�VWHOOHQ��(HQ�3$&�ZDV��]RDOV�WH�GRHQ�JHEUXLNHOLMN��EHGRHOG�YRRU�LQVSUDDN�YDQ�
EHWURNNHQHQ�� LQ�GLW� JHYDO�XLW� GH�PDDWVFKDSSLM��KHW�RYHUOHJRUJDDQ�GLHQGH� LQ� VD�
PHQZHUNLQJ�PHW�EHWURNNHQ�FR|UGLQDWLHFRPPLVVLHV�]RUJ�WH�GUDJHQ�YRRU�GH�YRRU�
EHUHLGLQJ� HQ� XLWYRHULQJ� YDQ� RQGHU]RHN� ±3õ � ,Q� IHEUXDUL� ����� ZHUG� HHQ� YRRUVWHO�
EHVSURNHQ�YRRU�HHQ�RYHUOHJRUJDDQ�YRRU�GH�DOWHUQDWLHYH�ODQGERXZ��'H�LQVWHOOLQJ�
YDQ� DSDUWH� FRPPLVVLHV� JLQJ� LQ� WHJHQ� GH� JHEUXLNHOLMNH� JDQJ� YDQ� ]DNHQ� ELM� GH�
15/2�� QDPHOLMN� SUREOHPHQ� RQGHU� WH� EUHQJHQ� ELM� EHVWDDQGH� RQGHUERXZRUJD�
QHQ��PDDU�KHW�VSHFLILHNH�NDUDNWHU�YDQ�KHW�SUREOHHPYHOG�UHFKWYDDUGLJGH�HHQ�XLW�
]RQGHULQJ�� ]R� EHWRRJGH� KHW� YRRUVWHO�� $DQJH]LHQ� KHW� RQGHU]RHNVYHOG� RYHUODSWH�
PHW�GDW�YDQ�GLYHUVH�EHVWDDQGH�FR|UGLQDWLHFRPPLVVLHV��NRQ�YDQ�HHQ�QLHXZH�FR|U�
GLQDWLHFRPPLVVLH�JHHQ�VSUDNH�]LMQ��:HO�ZHUG�HFKWHU�GH�QRRG]DDN�JH]LHQ�RP�GLW�
QLHXZH�YHOG��GDW�GH�GLVFLSOLQDLUH�LQGHOLQJ�YDQ�GH�15/2�RQGHUERXZ�GRRUVQHHG��
RS�GH�HHQ�RI�DQGHUH�PDQLHU�YDQ�HHQ�FR|UGLQHUHQG�OLFKDDP�WH�YRRU]LHQ� ±3ú �'DW�HU�
HHQ� RYHUOHJRUJDDQ� NZDP� HQ� JHHQ� FR|UGLQDWLHFRPPLVVLH�� ]RX� JH]LHQ� NXQQHQ�
ZRUGHQ�DOV�]ZDNWHERG� ±3û �'H�WRHQPDOLJH�VWUXFWXXU�YDQ�GH�RQGHUERXZ�ERRG�HFK�
WHU� JHHQ� UXLPWH� YRRU� HHQ� WUDQVGLVFLSOLQDLUH� FR|UGLQDWLHFRPPLVVLH� HQ� NHQQHOLMN�
ZDV�GH�WLMG�QRJ�QLHW�ULMS�YRRU�HHQ�IXQGDPHQWHOH�KHULQULFKWLQJ� î3ü ��
� +HW�2$/��2YHUOHJRUJDDQ�$OWHUQDWLHYH�/DQGERXZ��ZHUG�RS���MXQL������JHwQ�
VWDOOHHUG�� ,Q� WHJHQVWHOOLQJ� WRW� ¶JHZRQH·� FR|UGLQDWLHFRPPLVVLHV� UHVVRUWHHUGH� KLM�
UHFKWVWUHHNV�RQGHU�GH�UDDG�HQ�QLHW�RQGHU�ppQ�YDQ�GH�DIGHOLQJHQ��'H�OHGHQ�ZDUHQ�
RQGHU]RHN�VEHKHHUG�HUV�XLW�GLYHUVH�15/2�SDUWLFLSDQWHQ�PHW�HHQ�ELM]RQGHUH�URO�
YRRU�&OHYHULQJD�YDQ�KHW�/(,�HQ�7LGHPDQ�YDQ�GH�'RUVFKNDPS��GLH�HHQ�GXEEHO�
IXQFWLH�NUHJHQ�DOV�YHUWHJHQZRRUGLJHUV�YDQ�GH�SDUWLFLSHUHQGH�LQVWHOOLQJ�pQ�YDQ�GH�
ELRORJLVFK�G\QDPLVFKH�ODQGERXZ��7HUPRKOHQ�YDQ�KHW�3$*9�²�HHQ�¶LQWHJUHUHQG�
LQVWLWXXW·�²�ZHUG�DDQJHZH]HQ�DOV�YRRU]LWWHU��%RHULQJD�GURHJ�]RUJ�YRRU�GH�RQGHU�
������������������������������������������������Ç ù�µ�½ Ø ¸�÷>ß�é�÷>×�Å�� À µ;Ê	�;Ý�ç3´½ Î3Ò�À ¼4èDµ�½ Ø ¸�÷>ß�é�÷�Ì>ß
� ÆÇ ýCæ;À ¾ Î4¹�¾ ¾ À ¼4µ�¸�Á ´�Ö�¼3É�¸�µ�¶�¼4µíÀ µí´½ Î4Ò�À ¼4è á ¸�¼4½ À µ�Ö�´�� »4¸�µ�¶�¼4½8µ�¹�Ï[Ï�¼4½�ÃF»4¸�µ�¶�¼4½9´¹�Á ¼4¹�½�ÃF»4¸�µ�¶�¼4½9¶�´Á ¹�Ï��� Û ´½ ¶�ÃFÁ ´´Ë�Ã¿�Ø ´´Á ¾�¼4µ;º;¼4½ Ë�º;À ��»4¼TÉ�´µ[Ò�¼4Á Ñ É�¼4½ Ø ¼4Ö�¸�½ Ö�´3´µ Û Ø Á ¼4½ µ�´Á À ¼3É�¼_³D´µ�¶�·�¸�¹�º�� ÆÇ þFÈ µ�Á ¼4½ É�À ¼3º á ¸�¼4½ À µ�Ö�´>Ã�×=è ¼3·�½ ¹�´½ À�Å�Í�Í�Ä�Æ��Q½Uº9´¾U¸�Ïo¶�¼9¼>¼4µ\¸�èQ´�µ�¶�¼4½ ¼8½ ¼>¶�¼4µ��}¶�À ¼8Ò�À �_µ�À ¼4ÁQË�´�µ\´´µ�Ö�¼3É�¼4µ��VÖ�¼>¼4µ¶�½ ´µ�Ö8¸�ÏqÒ�¼4Á�¸�µ�¶�¼4½ »4¸�¼4Ë�À µ�¼>¼4µ[·�¼4¿�´´Ø ¶�¼_½ À Î4Ò�Á À µ�Ö8Á ¼T¾ Á ¹�½ ¼4µ�Æñ ÿ��F¼4µV½ ¼4ÖL¹�Ø À ¼>½ ¼�� Û Ú�º;¼4½ ¶[É�¸�¸�½ Ø ¸�¿�À Ö;µ�À ¼4ÁFÀ µ�Ö�¼4¾ Á ¼4Ø ¶�Æ�æ;´ÁQÒ�´¶�Ö�¼>¼4µV¿�½ À ¸�½ À Á ¼>À Á ÃD´3´µ�Ö�¼4»4À ¼4µ}¼4½UÏ�¼4ÁQÒ�¼4ÁQ½ ´¿�¿�¸�½ Á�É�´	µ¶�¼=¾ Á ¹�¹�½ ÖL½ ¸�¼4¿x½ ¼>¼>¶�¾C¼>¼4µr¸�µ�¶�¼4½ »4¸�¼3Ë�¾ ¿�½ ¸�ÖL½ ´Ï[Ï�´[Ø ´Ö�Æ á ¸�¼4½ À µ�Ö�´[Á ¼3Ë�¼4µ�¶�¼VÀ µr¶�¼=Ë�´µ�Á Ø À �	µxÉ�´�µ�Ò�¼4Á_½ ´¿�¿�¸�½ ÁTÉ�´µ�¶�¼¾ Á ¹�¹�½ ÖL½ ¸�¼4¿=´3´µV¶�´ÁQ¶�¼ á ¼4Ö�¼4Ø ¼>À ¶�À µ�ÖL¾�� ¸�¿�¼4µ�Ö�¼4Ø ´Á ¼4µ�� Û Ø Á ¼4½ µ�´�Á À ¼3É�¼]³�´µ�¶�·�¸�¹�ºqÉ�´�µV¿�½ ¸�è Æ�êC´�µ=är´µ�¾ É�¼4Ø ÁF´Ø ¾Q»4¸�¶�´�µ�À Ö[´Øè ¹�µ�Î3Á À ¸�µ�¼>¼4½ ¶�¼LÆ
��¼4Á�Ö�´´Á�Ò�À ¼4½F¸�Ïm¶�¼T·�À �	»4¸�µ�¶�¼4½QÒ�¸�¸�ÖLØ ¼4½ ´3´½�É�¸�¸�½Q´Ø Á ¼4½ µ�´�Á À ¼3É�¼_Ø ´�µ�¶�·�¸�¹�ºqÀ µ;Êk´Ö�¼4µ�À µ�Ö�¼4µ�Æ
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VWHXQLQJ� HQ� EHJHOHLGLQJ� YDQXLW� KHW� 15/2�VHFUHWDULDDW�� +HW� 2YHUOHJRUJDDQ�
PRHVW� RQGHU]RHN� PHW� EHWUHNNLQJ� WRW� GH� DOWHUQDWLHYH� ODQGERXZ� FR|UGLQHUHQ��
=RZHO�LQWHUQ�DOV�H[WHUQ�ULHS�GDW�YUDJHQ�RS��,QWHUQ�RPGDW�KHW�ZHUNWHUUHLQ�GZDUV�
RS�GH�EHVWDDQGH�FRPPLVVLHVWUXFWXXU�YDQ�GH�15/2�VWRQG��([WHUQ�RPGDW�PHQ�WH�
PDNHQ�KDG�PHW�HHQ�JURWH�KRHYHHOKHLG�EHODQJKHEEHQGHQ�ELQQHQ�HQ�EXLWHQ�KHW�
WUDGLWLRQHOH� GRPHLQ� YDQ� KHW� ODQGERXZNXQGLJ� RQGHU]RHN�� GLH� ERYHQGLHQ� XLW�
HHQORSHQGH� DFWLYLWHLWHQ� RQGHUQDPHQ�� QLHW�JHYHVWLJGH� JURHSHQ� YDQ� DOWHUQDWLHYH�
ODQGERXZHUV� HQ� RQGHU]RHNHUV�� EHOHLGVYRUPHUV� ELQQHQ� HQ� EXLWHQ� GH� ODQGERXZ��
HQ]RYRRUW��'H�YUDDJ�UHHV�]HOIV�RI�DOWHUQDWLHYH�ODQGERXZ��GDW�ZLO�]HJJHQ�GH�SUR�
EOHPHQ�YDQ� GH� ODQGERXZ�ZHO� WRW�KHW�GRPHLQ�YDQ�/DQGERXZ�KRRUGHQ�HQ�QLHW�
YHHOHHU�YDQ�&XOWXXU��5HFUHDWLH�HQ�0DDWVFKDSSHOLMN�:HUN���
� ,Q�GH�ZHUN]DDPKHGHQ�YDQ�KHW�2$/�ZHUGHQ�GH� WDNHQ�HQ�YHUDQWZRRUGHOLMN�
KHGHQ�JDDQGHZHJ�DIJHWDVW��'H�DPELJXH�VWDWXV�HQ�GH�YDDJ�RPVFKUHYHQ�FR|UGLQD�
WLH�YHUDQWZRRUGHOLMNKHLG� ]RUJGHQ� YRRU� GLVFXVVLHV� HQ� RQGXLGHOLMNKHGHQ�� 2S� GH�
HHUVWH�YHUJDGHULQJHQ�ZHUG�XLWYRHULJ�JHVSURNHQ�RYHU�GH� WDDNRPVFKULMYLQJ�HQ�GH�
DIEDNHQLQJ�YDQ�YHUDQWZRRUGHOLMNKHGHQ�WHQ�RS]LFKWH�YDQ�EHVWDDQGH�FR|UGLQDWLH�
FRPPLVVLHV�� ]RDOV� GLH� YRRU� JHwQWHJUHHUGH� EHVWULMGLQJ� YDQ� SODJHQ�� (QHU]LMGV�ZDV�
KHW�RYHUOHJRUJDDQ�YHHO�GLUHFWHU�ELM�GH�RQGHU]RHNVXLWYRHULQJ�EHWURNNHQ�GDQ�JH�
EUXLNHOLMN�ZDV�YRRU�FR|UGLQDWLHFRPPLVVLHV��DQGHU]LMGV�RSHUHHUGH�KHW�RS�KHW�QL�
YHDX�YDQ�HHQ�3$&��LQ�GH�]LQ�GDW�LQ�EUHHG�RYHUOHJ�RQGHU]RHN�RS�JDQJ�JHEUDFKW�
GLHQGH�WH�ZRUGHQ� îJ° �*OREDDO�ZDV�KHW�LGHH�GDW�RQGHU]RHN�RYHU�RQGHUGHOHQ�WRW�KHW�
ZHUNWHUUHLQ� YDQ� GH� EHVWDDQGH� FR|UGLQDWLHFRPPLVVLHV� EHKRRUGH� HQ� RQGHU]RHN�
RYHU�VDPHQKDQJHQ�WRW�GDW�YDQ�KHW�RYHUOHJRUJDDQ��'H�WDDNRPVFKULMYLQJ�ZHUG�QLHW�
JHIRUPDOLVHHUG��PDDU�DDQJHKRXGHQ�WRW�KHW�EHJULS�¶DOWHUQDWLHYH�ODQGERXZ·�EHYUH�
GLJHQG�RPVFKUHYHQ�]RX�]LMQ� î± �'DW�GDW�QX�MXLVW�HHQ�IXQGDPHQWHHO�SUREOHHP�ZDV�
²�PRJHOLMN� HHQ� EUHHNSXQW� ²�PRHW�PHQ� ]LFK� WRHQ�²�PHW� GH� GLVFXVVLHV� RYHU� GH�
&2%/�UDSSRUWHQ� LQ� KHW� DFKWHUKRRIG� ²� JHUHDOLVHHUG� KHEEHQ�� =HOIV� GH� DDUG� YDQ�
¶VDPHQKDQJHQG·�ZDV�LQ�GDW�OLFKW�QLHW�RQSUREOHPDWLVFK��JLQJ�KHW�HU�KLHU�RP�GHHO�
RQGHU]RHNHQ� LQ�VDPHQKDQJ�WH�EHNLMNHQ��RI� ODQGERXZNXQGLJH�SUREOHPHQ�LQ�VD�
PHQKDQJ�WH�RQGHU]RHNHQ��HQ�YHUJGH�GDW�GDQ�JHHQ�DOWHUQDWLHI�RQGHU]RHN"��
� 'H� LQYXOOLQJ� YDQ� GH� WDNHQ� YDQ�KHW�2$/�ZDV� WDPHOLMN� SUDJPDWLVFK��ZDDUELM�
%RHULQJD�HHQ�VOHXWHOSRVLWLH�LQQDP��+LM�ZDV��QD�]LMQ�ZHUN�DOV�UDSSRUWHXU�YRRU�GH�
&2%/�� LQ������ LQ�GLHQVW�JHNRPHQ�YDQ�GH�15/2�PHW�DOV� WDDN�GH�DFWLYLWHLWHQ�
URQG�DOWHUQDWLHYH�ODQGERXZ�WH�WUHNNHQ� îî �+LM�KLHOG�GH�VWDQG�YDQ�]DNHQ�ZDW�EHWUHIW�
RQGHU]RHN�ELM�²�]RZHO�YLD�IRUPHOH�NDQDOHQ�DOV�ODQJV�GH�ZHJ�YDQ�¶YULMH�QLHXZVJD�
ULQJ
�²�HQ�KDG�FRQWDFWHQ�PHW�WDO�YDQ�UHOHYDQWH�LQVWHOOLQJHQ��+HW�QHWZHUN�ZDDU�
ELQQHQ� JHFR|UGLQHHUG� ZHUG� EHVWRQG� XLW� XLWHHQORSHQGH� FRQWDFWHQ� PHW� DOOHUOHL�
LQVWHOOLQJHQ�� IRUPHOH� HQ� LQIRUPHOH�� WRHYDOOLJH� OLGPDDWVFKDSSHQ�� HQ]RYRRUW�� =R�
������������������������������������������������ñ ² Ñ;Û ³DÅ�Ã�Å�ß;¾ ¼3¿�Á ¼4Ï;·�¼4½.ÌJÞLß�é�Æñ Ç Ñ;Û ³D×�ÃDÌ_Ï[´3´½ ÁUÌ>Þ�ß�Þ�Æñ ñ��.À ¼C¸�¸�Ë[½ ´�¿�¿�¸�½ Á�ÕLÁ ¹�¹�½ ÖL½ ¸�¼4¿DÃ�¿DÆ é�Ì�Æ
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ZHUGHQ� PRJHOLMNH� SUREOHPHQ� GRRU� RYHUODS� PHW� KHW� ZHUN� YDQ� GH� FRPPLVVLH�
/DQGVFKDSVEHKHHU�RSJHYDQJHQ�GRRU�WH�]RUJHQ�GDW�ppQ�RI�PHHU�SHUVRQHQ�LQ�EHLGH�
FRPPLVVLHV�]DWHQ���
�
� �����*DQJEDDU�RQGHU]RHN�HQ�DOWHUQDWLHYHQ�
� 1DDVW�GH�DOJHPHQH� WDDN�PHW�EHWUHNNLQJ� WRW�KHW�FR|UGLQHUHQ�YDQ�RQGHU]RHN�
QDDU�DOWHUQDWLHYH�ODQGERXZ��KDG�KHW�RYHUOHJRUJDDQ�HHQ�VSHFLILHNH�FR|UGLQDWLHWDDN�
YRRU�HHQ�FRQFUHHW�RQGHU]RHNVSURMHFW��GH�2QWZLNNHOLQJ�%HGULMIVV\VWHPHQ��2%6��
LQ�1DJHOH��,Q�GH]H�SDUDJUDDI�ZRUGW�GH�RQWZLNNHOLQJ�YDQ�GDW�SURMHFW�EHVSURNHQ��
'LH�LV�LQWHUHVVDQW�RPGDW�KHW�ODDW�]LHQ�KRH�LQ�KHW�RQGHU]RHNVYHOG�HHQ�¶:DJHQLQJV·�
DQWZRRUG�RS�KHW�WKHPD�RYHU�GH�DOWHUQDWLHYH�ODQGERXZ�ZHUG�JHIRUPXOHHUG��JHwQ�
WHJUHHUGH�ODQGERXZ��%LM�]LMQ�ZHUN]DDPKHGHQ�]DJ�KHW�2$/�]LFK�JHFRQIURQWHHUG�
PHW�GH�YUDDJ�LQ�KRHYHUUH�GLW�DOV� ¶DOWHUQDWLHI·� WH�EHVFKRXZHQ�ZDV��'DDUELM�PRHVW�
HHQ�EHODQJHQDIZHJLQJ�ZRUGHQ�JHPDDNW�WHQ�DDQ]LHQ�YDQ�EHVWDDQGH�DOWHUQDWLHYHQ��
PHW�QDPH�GH�ELRORJLVFK�G\QDPLVFKH�ODQGERXZ���
�
� 5XLPWH�YRRU�¶DOWHUQDWLHI·�
� ,Q�GH�ODWH�MDUHQ�]HYHQWLJ�ZHUG�RS�DOOHUOHL�PDQLHUHQ�UXLPWH�JHERGHQ�DDQ�DOWHU�
QDWLHYHQ�LQ�GH�ODQGERXZ��+HW�PLQLVWHULH�JDI�HLQG������GH�DOWHUQDWLHYH�ODQGERXZ�
HHQ� HLJHQ� SODDWV� LQ� GH� YRUP� YDQ� GH� DDQVWHOOLQJ� YDQ� WZHH� YRRUOLFKWHUV� YRRU� GH�
ELRORJLVFK�G\QDPLVFKH�ODQGERXZ��,Q�GH�ORRS�YDQ������ZHUGHQ�ELM�DOOH����&RQ�
VXOHQWVFKDSSHQ� YDQ�GH�/DQG�� HQ�7XLQERXZYRRUOLFKWLQJVGLHQVW� FRQWDFWSHUVRQHQ�
YRRU�GH�DOWHUQDWLHYH�ODQGERXZ�DDQJHZH]HQ� î3ï �:H�]DJHQ�DO�GDW�LQ�KHW�RYHUOHJRU�
JDDQ�SODDWV�ZHUG� LQJHUXLPG�YRRU�YHUWHJHQZRRUGLJHUV� YDQ�GH� DOWHUQDWLHYH� ODQG�
ERXZ� HQ� LQ� GH� HHUVWH� FR|UGLQDWLH�DFWLYLWHLWHQ� ZDV� YRORS� DDQGDFKW� �HQ� EHJULS��
YRRU�DOWHUQDWLHYH�RQGHU]RHNVYUDJHQ�HQ��PHWKRGHQ���
� ,Q� GH]H� SHULRGH� ZDV� GH� ELRORJLVFK�G\QDPLVFKH� ODQGERXZ� GH� PHHVW�
SURPLQHQWH�YHUWHJHQZRRUGLJHU�YDQ�GH�DOWHUQDWLHYH�ODQGERXZ��+HW�ZDV�KHW�HQLJH�
V\VWHHP� GDW� KHOGHU� XLWJHZHUNW� ZDV� HQ� GH� JHPHHQVFKDS� ZDV� KHW� EHVW� JHRU�
JDQLVHHUG�� 'H� DQWURSRVRILVFKH� RQGHUERXZLQJ� ZDV� HQ� EOHHI� HFKWHU� RPVWUHGHQ��
9RRU� RQGHU]RHN� RS� KHW� JHELHG� YDQ� ELRORJLVFK�G\QDPLVFKH� ODQGERXZ� ZDV� LQ�
�����LQ�'ULHEHUJHQ�KHW�%RON�,QVWLWXXW�RSJHULFKW��2S����QRYHPEHU������EH]RFKW�
KHW�2$/�KHW�%RON�,QVWLWXXW��'H�OHGHQ�ZHUGHQ�YHUZHONRPG�GRRU�&OHYHULQJD��GLH�
GH]H�JHOHJHQKHLG�DDQJUHHS�YRRU�HHQ�EHVFKRXZLQJ�RYHU�KHW�YHUVFKLO�WXVVHQ�JDQJ�
EDUH�HQ�ELRORJLVFK�G\QDPLVFKH�ODQGERXZ� î4ð �+LM�EHVFKRXZGH�GDW�DOV�HHQ�QDWXXU�
ZHWHQVFKDSSHOLMN�YUDDJVWXN�ZDDUYDQ�GH�NHUQ�ZDV�GDW�KHW�%RON�,QVWLWXXW�HHQ�YHU�
QLHXZLQJ�YDQ�GH�QDWXXUZHWHQVFKDS�YRRUVWRQG�ZDDUELM�GH�WRWDOLWHLW�YDQ�KHW�RUJD�
QLVPH�YRRURS�VWRQG��&OHYHULQJD�KDG�RRN�HQNHOH�NULWLVFKH�RSPHUNLQJHQ�RYHU�KHW�
������������������������������������������������ñ ò�µ�½ Ø ¸�÷Jé�Í�÷4º9×�Þ�¶�Ã�¸�É�¼4½ »4À Î4Ò�Á á ¸�¼4½ À µ�Ö�´.´3Î3Á À É�À Á ¼>À Á ¼4µ=¸�¿;Ò�¼4Á�Ö�¼4·�À ¼>¶9É�´µ�¶�¼_´Ø Á ¼4½ µ�´�Á À ¼3É�¼_Ø ´µ�¶�·�¸�¹�ºñ ó� ÊR¼4Ø Ë�¸�Ï[¾ Á º9¸�¸�½ ¶�Æ���À Á Ö�¼4¾ ¿�½ ¸�Ë�¼4µqÁ ¼4½\Ö�¼4Ø ¼4Ö�¼4µ�Ò�¼>À ¶RÉ�´µqÒ�¼4ÁV·�¼4»4¸�¼4ËRÉ�´µ Ò�¼4Á�� Ñ É�¼4½ Ø ¼4Ö�¸�½ Ö�´3´µ Û Ø Á ¼4½ µ�´Á À ¼3É�¼³�´µ�¶�·�¸�¹�º��C´3´�µ�Ò�¼3Á á ¸�Ø Ë�ç3È µ�¾ Á À Á ¹�¹�Á�Á ¼Tæ9½ À ¼4·�¼4½ Ö�¼4µ=¸�¿VÌ>Ð9µ�¸�É�¼4Ï;·�¼4½.Ì>Þ�ß�Þ9¶�¸�¸�½QÈ ½�Æ�Ú8Æ  �Æ�Ú_Ø ¼3É�¼4½ À µ�Ö�´!� Æ
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UDSSRUW� YDQ� GH� VWXXUJURHS�� +RHZHO� GH� VWXXUJURHS� HHQ� QHXWUDOH� SRVLWLH� LQQDP�
PHW� EHWUHNNLQJ� WRW� DOWHUQDWLHYH� RQGHU]RHNVPHWKRGHQ�� KDG� KHW� UDSSRUW� YROJHQV�
KHP�HHQ�DIZLM]HQGH�KRXGLQJ�WHQ�DDQ]LHQ�YDQ�GH�RQGHUOLJJHQGH�KROLVWLVFKH�ZH�
WHQVFKDSVRSYDWWLQJ���
�

��
%LM�KHW�RQGHU]RHN�QDDU�DOWHUQDWLHYH�ODQGERXZPHWKRGHQ�NUHHJ�GH�DQWURSRVRILVFKH�ODQGERXZ�GH�UXLPWH�
YRRU�HLJHQ�LQEUHQJ��(HQ�YDQ�GH�RQGHU]RHNVPHWKRGHQ�EHVWRQG�XLW�KHW�YLVXHHO�LQ�NDDUW�EUHQJHQ�YDQ�GH�
JURHL� YDQ� JHZDVVHQ�� ,Q� GH]H� LOOXVWUDWLH� LV� HHQ� YRRUEHHOG� WH� ]LHQ� ZDDULQ� JDQJEDDU� HQ� DOWHUQDWLHI�
JHFXOWLYHHUGH�WDUZH�PHW�HONDDU�YHUJHOHNHQ�ZRUGHQ���



� ���

�
%RYHQGLHQ�PLVWHQ�GH�DGYLH]HQ�NUDFKW�RP�GDDGZHUNHOLMN�ILQDQFLsOH�HQ�PDWHULsOH�
UXLPWH�YRRU�DOWHUQDWLHYH�ODQGERXZPHWKRGHQ�WH�VFKHSSHQ��&OHYHULQJD�KRRSWH�GDW�
KHW�RYHUOHJRUJDDQ��PLGGHOV�GH�VDPHQZHUNLQJ�WXVVHQ�¶EHVWXXUGHUV·�YDQ�KHW�JDQJ�
EDUH�RQGHU]RHN�HQ�KHW�%RON� ,QVWLWXXW��GH�JRHGH� LQWHQWLHV�YDQ�GH� VWXXUJURHS� LQ�
HHQ�UHDOLVWLVFK�RQGHU]RHNVSURJUDPPD�]RX�NXQQHQ�YHUWDOHQ���
� (HQ�RQGHU]RHNVYRRUVWHO�YDQ�KHW�%RON�,QVWLWXXW�YRRU�IHQRPHQRORJLVFK�JHZDV�
RQGHU]RHN� HQ� ERGHPFKHPLVFK� HQ� �I\VLVFK� RQGHU]RHN� FRQIURQWHHUGH� KHW� 2$/�
PHW�ODQGERXZPHWKRGHQ��RQGHU]RHNVPHWKRGHQ�HQ�HHQ�LQVWHOOLQJ�GLH�QLHW�WRW�GH�
JHYHVWLJGH�RUGH�YDQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN�EHKRRUGHQ� î3ô �0HQ�ZDV�QLHW�
YHUWURXZG�PHW� GH� RQGHU]RHNVPHWKRGHQ��'DW�PDDNWH� HHQ� EHRRUGHOLQJ� YDQ� KHW�
YRRUVWHO�ODVWLJ��,QVWLWXWLRQHHO�]RUJGH�KHW�RRN�YRRU�SUREOHPHQ��+HW�%RON�,QVWLWXXW�
ZHUG� QLHW� GRRU� GH� RYHUKHLG� JHILQDQFLHUG��+HW� RYHUOHJRUJDDQ�ZDV� YDQ�PHQLQJ�
GDW��ZDQQHHU�KHW�YRRUVWHO�JHDFFHSWHHUG�ZHUG��HU�RRN�RYHUKHLGVJHOG�YRRU�PRHVW�
NRPHQ��'H�UDDG�]HOI�KDG�GDDUWRH�JHHQ�PLGGHOHQ��PDDU�]HWWH�]LFK�LQ�YRRU�IRQG�
VHQZHUYLQJ��
:H�PRHWHQ�KHW�LQVWLWXXW�LQ�VWDDW�VWHOOHQ�YROGRHQGH�HUYDULQJ�PHW�GLW�
W\SH�NZDOLWHLWVRQGHU]RHN�RS�WH�GRHQ��]RGDW�KHW�VWUDNV�LQ�VWDDW�LV�RQGHU]RHN�XLW�WH�
YRHUHQ�GDW�YRRU�RQV�DFFHSWDEHO�LV��EOLQG��UHSURGXFHHUEDDU��
 î3õ �%LM�PRQGH�YDQ�KHW�
2$/�]HWWH�GH�15/2�]LFK�GXV�LQ�YRRU�KHW�LQWHJUHUHQ�YDQ�GH�DOWHUQDWLHYH�ODQG�
ERXZ� LQ�KHW� JHYHVWLJGH� ODQGERXZNXQGLJ�RQGHU]RHN��PDDU� QLHW� ]RQGHU�ZHWHQ�
VFKDSSHOLMNH�HLVHQ�DDQ�KHW�DOWHUQDWLHYH�RQGHU]RHN�WH� VWHOOHQ�� 
&OHYHULQJD� VSUHHNW�
]LMQ�ZDDUGHULQJ�XLW�RYHU�GH�SRVLWLHYH�EHQDGHULQJ�GRRU�KHW�2YHUOHJRUJDDQ�
 î3ú �+HW�
]RJHQDDPGH�NZDOLWHLWVRQGHU]RHN�NUHHJ�VSRHGLJ�YRUP�HQ�PRQGGH�XLWHLQGHOLMN�XLW�
LQ�HHQ�VHULH�VWXGLHUDSSRUWHQ�YDQ�GH�15/2��,Q�GH�XLWYRHULQJ�YDQ�KHW�RQGHU]RHN�
ZHUG�HU� UXLPWH�YRRU� DQWURSRVRILVFKH�RQGHU]RHNHUV� JHVFKDSHQ�HQ�NUHJHQ�GH]HQ�
RRN�LQVSUDDN�LQ�GH�RS]HW�YDQ�KHW�RQGHU]RHN���
�
� �������2QWZLNNHOLQJ�%HGULMIVV\VWHPHQ�
� +HW�RQGHU]RHN�QDDU�EHGULMIVV\VWHPHQ�LQ�1DJHOH��ZDDUYRRU�KHW�2$/�GH�FR|U�
GLQDWLH� JLQJ�YHU]RUJHQ��ZDV� DO� LQ������RSJH]HW��2S�GULH�NDYHOV� LQ�1DJHOH�ZDV�
VLQGV�EHJLQ� MDUHQ�YLMIWLJ�RQGHU]RHN�JHGDDQ�QDDU�GH�UHODWLH� WXVVHQ�RUJDQLVFKH�EH�
PHVWLQJ� HQ� SURGXFWLHYHUPRJHQ� YDQ� GH� JURQG�� +HW� RQGHU]RHN� RS� GH]H� ¶'ULH�
2UJDQLVFKH�6WRIEHGULMYHQ·� ZHUG� LQ� GH� YURHJH� MDUHQ� ]HYHQWLJ� DOV� DIJHURQG� EH�
VFKRXZG�HQ�PHQ�YUHHVGH�YRRU�RSKHIILQJ�YDQ�GH�EHGULMYHQ��(QNHOH�RQGHU]RHNHUV�
QDPHQ�GDDURP�KHW� LQLWLDWLHI�YRRU�HHQ�QLHXZH�RQGHU]RHNVRS]HW�YRRU�GH�EHGULM�
YHQ� î3û �(HQ�ZHUNJURHS�PDDNWH�LQ������HHQ�SODQ�YRRU�YHUJHOLMNHQG�RQGHU]RHN�YDQ�
JDQJEDUH�HQ�DOWHUQDWLHYH�EHGULMIVV\VWHPHQ��+HW�JLQJ�KLHUELM�XLWGUXNNHOLMN�QLHW�RP�
������������������������������������������������ñ ö Ñ;Û ³QÌ�Ã�Þ"�	¹�µ�À�Ì>Þ�ß�é�Æñ ù Ñ;Û ³DÐ�ÃDÌ>Ä"��¹�µ�À�ÌJÞ�ß�Þ�Æñ ý Ñ;Û ³DÐ�ÃDÌ>Ä"��¹�µ�À�ÌJÞ�ß�Þ�Æ
��¼4Á�¸�µ�¶�¼4½ »4¸�¼4Ë8º;´¾�Ö�¼4Ë�¸�¿�¿�¼4Ø ¶;´3´�µ�Ò�¼3Á�Ü�´Ö�¼4Ø ¼4ç3¿�½ ¸��¼>Î3Á Æñ þ�È µ�Á ¼4½ É�À ¼3ºRÝ=´�·�·�À µ�Ö�¼LÃ�å"��¹�µ�À�Å�Í�Í�Ä�Æ
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GHPRQVWUDWLH� ïü �'H�¶.XQVWPHVWDNNHU·��ZDDU�QRRLW�RUJDQLVFKH�EHPHVWLQJ�ZDV�WRH�
JHSDVW��NRQ�YRRUWJDDQ�DOV�YHUJHOLMNLQJVREMHFW��'H�¶:LVVHOZHLGH·��ZDDU�VWDOPHVW�HQ�
JURHQEHPHVWLQJ�ZDUHQ� WRHJHSDVW�� ]RX� KHW� EHVWDDQGH� ERXZSODQ� KRXGHQ�� XLWJH�
EUHLG�QDDU�HHQ�V\VWHHP�PHW�HHQ�HFRORJLVFK�PHHVW�YHUDQWZRRUGH�FRPELQDWLH�YDQ�
EHKHHUVPDDWUHJHOHQ�� RPVFKUHYHQ� DOV� ¶JHwQWHJUHHUG·��+HW� ¶.ODYHUODQG·��ZDDU� ]R�
YHHO�PRJHOLMN�JURHQEHPHVWLQJ�KDG�SODDWVJHYRQGHQ��]RX�RPJHYRUPG�ZRUGHQ�WRW�
HHQ� ELRORJLVFK�G\QDPLVFK� EHGULMI� ï>° �'H� SODQQHQ� VORWHQ� JRHG� DDQ� ELM� GH� LGHHsQ�
YDQ�GH�&2%/��GLH�GH�RQGHU]RHNVSODQQHQ�RSQDP�LQ�KHW�HLQGUDSSRUW���
� /DQGERXZNXQGLJ�WURN�KHW�1DJHOH�SURMHFW�GH�DDQGDFKW�RPGDW�RQGHU]RHN�RS�
KHW�QLYHDX�YDQ�EHGULMIVV\VWHPHQ�LQ�SODDWV�YDQ�SURHIYHOGHQ�]HHU�LQQRYDWLHI�ZDV� ï�± �
+HW�NDQ�ZRUGHQ�JH]LHQ�DOV�HHQ�SURGXFW�YDQ�ZHWHQVFKDSSHOLMNH�RQWZLNNHOLQJHQ�
LQ�:DJHQLQJHQ�GLH�WHUXJJDDQ�WRW�GH�MDUHQ�YLMIWLJ��&HQWUDDO�GDDUELM�VWRQG�GH�RS�
NRPVW�YDQ�GH�HFRORJLH��ZDDUELM�GH�ODQGERXZNXQGLJH�EOLN�PHHU�JHULFKW�ZHUG�RS�
GH�VDPHQKDQJ�YDQ�GH�RQGHUGHOHQ�YDQ�KHW�ODQGERXZEHGULMI�HQ�GH�ZLVVHOZHUNLQJ�
PHW� KHW� RPOLJJHQGH�PLOLHX�� ,Q� KHW� DOJHPHHQ� NHQGH�:DJHQLQJHQ� LQ� GH� MDUHQ�
]HVWLJ�HHQ�YHUVFKXLYLQJ�QDDU�PHHU�DOJHPHQH�ZHWHQVFKDSSHQ�HQ�PDDNWHQ�WUDGLWLR�
QHOH� ODQGERXZNXQGLJH� VWXGLHULFKWLQJHQ� PHHU� HQ� PHHU� SODDWV� YRRU� DOJHPHQH��
]RDOV� ¶ELRORJLH·��2S�GLH�PDQLHU�NZDP�HU�RRN�PHHU�DDQGDFKW�YRRU�GH�RQGHUOLJ�
JHQGH� ELRORJLVFKH� SURFHVVHQ� YDQ� ODQGERXZDFWLYLWHLWHQ� ï�î � 9R�WH�� LQ� HHQ� DUWLNHO�
RYHU�ODQGERXZHFRORJLH��ZHHV�HU�ELMYRRUEHHOG�RS�GDW�SODDJEHVWULMGLQJ�DOOHHQ�JRHG�
EHJUHSHQ�NRQ�ZRUGHQ�DOV�RUJDQLVPHQ�EHVWXGHHUG�ZRUGHQ�LQ�GH�VDPHQKDQJ�YDQ�
KHW�KHOH�ELRORJLVFKH�V\VWHHP� ïï ��
� (U� NZDP� YRRUDOVQRJ� JHHQ� ZHWHQVFKDSSHOLMNH� EHJHOHLGLQJVFRPPLVVLH� YRRU�
1DJHOH��GH�ZHWHQVFKDSSHOLMN�FR|UGLQDWRU�]RX�]RZHO�SODDWVQHPHQ�LQ�GH�FRPPLV�
VLH�YDQ�EHKHHU�DOV�LQ�KHW�RYHUOHJRUJDDQ��$OV�DUJXPHQW�YRRU�KHW�ODWHQ�VDPHQYDOOHQ�
YDQ� EHJHOHLGLQJVFRPPLVVLH� HQ� RYHUOHJRUJDDQ�ZHUG� JHJHYHQ�� GDW� ]R� 
>���@�ZRUGW�
YRRUNRPHQ�GDW� GH� RQWZLNNHOLQJHQ� YDQ�GH�'2%�EXLWHQ� KHW� EHVWDDQGH�RYHUOHJ�
SODDWV�YLQGHQ��WHUZLMO�RPJHNHHUG�GH�'2%�YHU]HNHUG�NDQ�]LMQ�YDQ�GH�LQVFKDNHOLQJ�
YDQ�DOOH�RUJDQHQ�HQ�PHGHZHUNHUV�GLH�LQ�15/2�YHUEDQG�IXQFWLRQHUHQ
� ï3ð �1DGDW�
������������������������������������������������ò ÿ� ÚC¸�µ�Î>¼4¿�Á ÆCêC¸�¸�½ ¾ Á ¼4Ø]É�¸�¸�½\¼>¼4µRÖ�¼3º;À �	»4À Ö�¶�¼í¸�¿�»4¼4Á[É�´�µ Ò�¼3ÁV¸�µ�¶�¼4½ »4¸�¼4ËR¸�¿R¶�¼í¶�½ À ¼í¸�½ ÖL´µ�À ¾ Î4Ò�¼3ç3¾ Á ¸�è ·�¼>¶�½ À �	É�¼4µ� æ Ñ;á � �#� »4¸�µ�¶�¼4½=´¹�Á ¼4¹�½�ÃT»4¸�µ�¶�¼4½�µ�¹�Ï;Ï�¼4½�ÃT»4¸�µ�¶�¼4½=¶�´Á ¹�Ï�� ÃT½ ¸�µ�¶kÌJÞLß�å�ÆTæ;¼j¶�¼4è À µ�À Á À ¼3É�¼nÉ�¼4½ ¾ À ¼jÒ�¼>¼4è Á;µ�¹�Ï[Ï�¼4½µ�½ Ø ¸�÷Jß�å�÷>ä%$_÷Lå�Ð�Æ
��¼4ÁQÀ ¾�µ�À ¼4Á�¿�½ ¼>Î>À ¼4¾�·�¼4Ë�¼4µ�¶9º9´µ�µ�¼>¼4½F¶�¼4»4¼Tº;¼4½ Ë�ÖL½ ¸�¼4¿�´´µ=¶�¼C¾ Ø ´Ö9Á ¸�¸�Ö�Æ�æ;¼C¼>¼4½ ¾ Á ¼C¿�Ø ´µ�µ�¼4µ[É�¸�¸�½¶�¼xµ�À ¼4¹�º;¼x¸�¿�»4¼3Á�Î>À ½ Î4¹�Ø ¼>¼4½ ¶�¼4µRÀ µqÌJÞLß�Ä�Ã_Ö�¼4Á ¹�À Ö�¼�¼>¼4µkµ�¸�Á À Á À ¼jÉ�´µ á ¸�¼4½ À µ�Ö�´j´´µ'&C½ ¹�ø�¾�¼4µ�ìTÀ ¶�¼4Ï�´�µ�Ã_»4¸�µ�¶�¼4½µ�¹�Ï[Ï�¼4½�ÃUÅ�ß�´¹�ÖL¹�¾ Á ¹�¾[Ì>Þ�ß�Ä�ÆUæ;¼4»4¼}µ�¸�Á À Á À ¼}·�¼4¾ Á ´´ÁC¹�À Á]Ö�¼>¶�¼3Á ´3À Ø Ø ¼>¼4½ ¶�¼\¸�¿�Ï�¼3½ Ë�À µ�Ö�¼4µí·�À ��¶�¼V¿�Ø ´�µ�µ�¼4µ�ÆUæ;¼>Î>¼4Ï;·�¼4½ÌJÞ�ß�å\º;¼4½ ¶xÒ�¼4ÁC½ ´�¿�¿�¸�½ Á_É�´�µí¶�¼=º;¼4½ Ë�ÖL½ ¸�¼4¿�·�¼4¾ ¿�½ ¸�Ë�¼4µí¶�¸�¸�½8æ�ÆU¶�¼(�.¼>¼4¹�º�Ã"��´¾ ¾ ¼4Ø ¸DÃQärÀ ¼>¶�¼4Ï�´>ÃUÕ�Ø ¹�ø�¾ Ï�´µ�¾]¼4µìT¼4½ Ï�¸�Ò�Ø ¼4µ�Æò ²( ÚC¸�µ�Î>¼4¿�Á ÆCêC¸�¸�½ ¾ Á ¼4Ø]É�¸�¸�½\¼>¼4µRÖ�¼3º;À �	»4À Ö�¶�¼í¸�¿�»4¼4Á[É�´�µ Ò�¼3ÁV¸�µ�¶�¼4½ »4¸�¼4ËR¸�¿R¶�¼í¶�½ À ¼í¸�½ ÖL´µ�À ¾ Î4Ò�¼3ç3¾ Á ¸�è ·�¼>¶�½ À �	É�¼4µ� æ Ñ;á � �)� »4¸�µ�¶�¼4½Q´¹�Á ¼4¹�½�Ã�»4¸�µ�¶�¼4½Qµ�¹�Ï;Ï[¼4½�Ã�»4¸�µ�¶�¼4½Q¶�´�Á ¹�Ï�� Ã�½ ¸�µ�¶=ÌJÞLß�å�Æò Ç�È µ�Á ¼4½ É�À ¼3º Õ�¿�À ¼4½ Á »JÃ�ÌJé8Ï�¼>À�Å�Í�Í�Ä�Æò ñ��.À ¼_·�À �	É�¸�¸�½ ·�¼>¼4Ø ¶�Ô
$_¹�¼4µ�¼4µ�Ã* á À ¸�Ø ¸�Ö�À ¾ Î4Ò�¼_¿�½ ¸�·�Ø ¼4Ï�¼4µ[É�´�µ=¸�µ�¾�Ï�À Ø À ¼4¹�� ÃDÌJé�Ì>çLÌ>éLÐ[¼4µ[êC¸�+�Á ¼LÃ* ³�´µ�¶�·�¸�¹�º;¼>Î>¸�Ø ¸�Ö�À ¼,� Ãé�Ä�ç3é�Þ�Æò ò�êC¸�+�Á ¼LÃ* ³�´µ�¶�·�¸�¹�º;¼>Î>¸�Ø ¸�Ö�À ¼,� Ã�é�Þ�Æò óUæ;À ÁFº;´¾Uµ�À ¼4ÁUÖ�¼4Ò�¼>¼4Ø�¸�µ�¿�½ ¸�·�Ø ¼4Ï[´Á À ¾ Î3ÒDÃ�º;´µ�ÁF·�À �CÒ�¼4Á-��½ ¸�¼4è ¾ Á ´�Á À ¸�µ Û Ë�Ë�¼4½ ·�¸�¹�º�º;´½ ¼4µ}É�¸�Ø Ö�¼4µ�¾UìT¼4½ Ï�¸�Ò�Ø ¼4µ}É�¼>¼4ØÁ ¼4Ö�¼4µ�¾ Á ´µ�¶�¼4½ ¾�É�´µ�¶�¼_´Ø Á ¼4½ µ�´Á À ¼3É�¼_Ø ´µ�¶�·�¸�¹�º�Æ Û ´�µ�Á ¼3Ë�¼4µ�À µ�Ö á ¸�¼4½ À µ�Ö�´T¸�¿;Ò�¼4Á�Î4¸�µ�Î>¼3¿�Á�µ�½ Ø ¸�÷>ß�é�÷�Ì>ß�Æ
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GH�PLQLVWHU� GH� SODQQHQ�KDG� JRHGJHNHXUG��ZDV� GH�ZHJ� YULM� YRRU� KHW� DDQVWHOOHQ�
YDQ�HHQ�FR|UGLQDWRU�HQ�HHQ�SURHIYHOGPHGHZHUNHU��
�

�7HQ�EHKRHYH�YDQ�KHW�RQGHU]RHN�QDDU�DOWHUQDWLHYH�ODQGERXZPHWKRGHQ�ZHUGHQ�GH�]RJHQDDPGH�
'ULH�
2UJDQLVFKH�VWRI�%HGULMYHQ
�LQ�1DJHOH�RPJHYRUPG�WRW�¶2QWZLNNHOLQJ�%HGULMIVV\VWHPHQ·��+LHU�ZHUGHQ�
RS�EHGULMIVVFKDDO�GULH� ODQGERXZPHWKRGHQ�WRHJHSDVW�HQ�ZHUGHQ�GH� UHVXOWDWHQ�PHW�HONDDU�YHUJHOHNHQ��
(HQ�GHUJHOLMNH�RS]HW�ZDV�QLHXZ�LQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN��ZDDU�JHZRRQOLMN�ZHUG�JHZHUNW�
PHW�SURHIYHOGHQ��'H�OHLGHU�YDQ�KHW�RQGHU]RHN�ZDV�3LHWHU�9HUHLMNHQ��UHFKWV���+LM�ZDV�LQ�QLHW�JHULQJH�
PDWH�YHUDQWZRRUGHOLMN�YRRU�GH�DPELWLHX]H�RS]HW�YDQ�KHW�SURMHFW���
�
'DW�ZDV�QLHW�HHQYRXGLJ��RPGDW�GH�HLVHQ�VWHYLJ�ZDUHQ��EHKDOYH�RQGHU]RHNV��HQ�
EHKHHUVNZDOLWHLWHQ� PRHVWHQ� EHLGHQ� RRN� UXLPH� NHQQLV� YDQ� GH� ELRORJLVFK�
G\QDPLVFKH� ODQGERXZ� KHEEHQ��1DMDDU� �����ZHUG� 3LHWHU� 9HUHLMNHQ� DOV�ZHWHQ�
VFKDSSHOLMN�FR|UGLQDWRU�LQ�GLHQVW�JHQRPHQ�HQ�ZHUG�RRN�HHQ�SURHIYHOGPHGHZHU�
NHU�JHYRQGHQ� ïô �(HQ�ZHOOLFKW�YHUUDVVHQGH�NHX]H��DDQJH]LHQ�9HUHLMNHQ�JHHQ�¶WUD�
GLWLRQHOH·� ODQGERXZNXQGLJH�ZDV��PDDU� LQ�1LMPHJHQ�ELRORJLH�HQ�VRFLRORJLH�KDG�
JHVWXGHHUG��2S� GDW�PRPHQW� ]DW� KLM� LQ�:DJHQLQJHQ� YRRU� HHQ� SURPRWLHRQGHU�
]RHN��0DDU� KHW�ZDV� MXLVW� GH� FRPELQDWLH�PHW� VRFLRORJLH� HQ� GH� ELMJDDQGH� EUHGH�
YLVLH�� GLH� KHP� HHQ� DDQWUHNNHOLMNH� NDQGLGDDW� PDDNWH� ïõ � +HW� QLHXZH� RQGHU]RHN�
������������������������������������������������ò ö Ñ;Û ³DÅ�Ã�Å�ß;¾ ¼3¿�Á ¼4Ï;·�¼4½.ÌJÞLß�é�Æò ù�È µ�Á ¼4½ É�À ¼3º Õ�¿�À ¼4½ Á »JÃ�ÌJé8Ï�¼>À�Å�Í�Í�Ä�Æ
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NUHHJ�DOYDVW�HHQ�QLHXZH�QDDP��3HU���PHL������ZHUG�KHW�RXGH�¶'2%·�YHUYDQJHQ�
GRRU�2%6��2QWZLNNHOLQJ�%HGULMIVV\VWHPHQ� ïú ��
�
� 8LWZHUNLQJ�YDQ�GH�RQGHU]RHNVSODQQHQ�
� 'H�HHUVWH�WDDN�YDQ�9HUHLMNHQ�ZDV�GH�FRQFUHWH�XLWZHUNLQJ�YDQ�GH�RQGHU]RHNV�
SODQQHQ��'H�LQULFKWLQJ�YDQ�KHW�ELRORJLVFK�G\QDPLVFKH�EHGULMI�ODJ�JRHGGHHOV�YDVW��
PDDU�GH�RS]HW�YDQ�GH�DQGHUH�WZHH�ZDV�VOHFKWV�DOJHPHHQ�RPVFKUHYHQ��'H�SODQ�
QHQ�YDQ�9HUHLMNHQ�ZDUHQ�DPELWLHXV�� ,Q� HHQ�QRWLWLH�XLW�RNWREHU������ VWHOGH�KLM�
HHQ� EUHHG� YHUJHOLMNHQG� RQGHU]RHN� YRRU�� ZDDUELM� ]RZHO� ERGHPEHZHUNLQJ�� EH�
PHVWLQJ�DOV�JHZDVEHVFKHUPLQJ�EHNHNHQ�]RXGHQ�ZRUGHQ��%RYHQGLHQ�]RXGHQ�GH]H�
GULH�YDULDEHOHQ�ELQQHQ�GH�GULH�EHGULMYHQ�QRJ�HHQV�JHYDULHHUG�ZRUGHQ� ïû �%HVWDDQG�
RQGHU]RHN�LQ�ELQQHQ��HQ�EXLWHQODQG�ZDV�SURHIYHOGRQGHU]RHN�GDW�PHHVWDO�EHSHUNW�
ZDV� WRW� ppQ� DVSHFW� HQ� GDDUGRRU� QLHW� HHQGXLGLJ� WH� LQWHUSUHWHUHQ�ZDW� EHWUHIW� GH�
LPSOLFDWLHV�YRRU�GH�EHGULMIVYRHULQJ���
� 'H�HQHUJLHNH�DDQSDN�YDQ�9HUHLMNHQ� OHLGGH�QDMDDU������ WRW�GH� LQVWHOOLQJ�YDQ�
HHQ�DG�KRFZHUNJURHS�RQGHU�OHLGLQJ�YDQ�*UX\V��GLH�DGYLHV�PRHVW�JHYHQ�RYHU�GH�
LQULFKWLQJ�YDQ�GH�GULH�V\VWHPHQ��,Q�PHL������ODJ�HU�HHQ�DGYLHV�YRRU�GH�LQULFKWLQJ�
YDQ� KHW� JHwQWHJUHHUGH� HQ� KHW� JDQJEDUH� V\VWHHP�� GDW� YDQ� KHW� ELRORJLVFK�
G\QDPLVFKH�EHGULMI� ODJ�JURWHQGHHOV�YDVW��+HW�DGYLHV�RSHQGH�PHW�GH�FRQVWDWHULQJ�
GDW� GH� EHJULSSHQ� ¶JDQJEDDU·� HQ� ¶JHwQWHJUHHUG·� ²� HYHQDOV� DOWHUQDWLHYH� WHUPHQ� ²�
YRRUQDPHOLMN�YHUZDUULQJ�VWLFKWWHQ�HQ�DDQOHLGLQJ�WRW�SROHPLHN�JDYHQ�HQ�GDW�KHW�
KDQGLJHU�ZDV� FLMIHUV� WH� JHEUXLNHQ��+HW� DGYLHV� RQGHUVFKHLGGH�QX� YLHU� V\VWHPHQ��
QDDVW�JDQJEDDU��¶KLJK�LQSXW·�JHQDDPG��HQ�ELRORJLVFK�G\QDPLVFK��HHQ�¶ORZ�LQSXW·�
HQ� HHQ� ¶JHwQWHJUHHUG·� V\VWHHP�� ,QSXW� VORHJ�KLHUELM�RS�GH� LQ]HW� YDQ� V\QWKHWLVFK�
FKHPLVFKH�EHVWULMGLQJVPLGGHOHQ��'H�GRHOVWHOOLQJHQ�YDQ�GH�V\VWHPHQ�ZHUGHQ�JH�
FRQFUHWLVHHUG�RS�EDVLV�YDQ�HHQ�WDEHO�ZDDULQ�GH�ZDDUGHQ�ZHUGHQ�JHwGHQWLILFHHUG�
GLH�HHQ�URO�VSHHOGHQ�ELM�GH�ODQGERXZ��PDWHQ�ZHUGHQ�JHVSHFLILFHHUG��HHQ�ZHJLQJ�
ZHUG� DDQJHJHYHQ�HQ� VWUHHIZDDUGHQ�ZHUGHQ�EHSDDOG� ð�ü �2S�GH]H�PDQLHU�ZHUGHQ�
GH�EHJULSSHQ�
JDQJEDDU
��
JHwQWHJUHHUG
�HQ�
DOWHUQDWLHI
�JHRSHUDWLRQDOLVHHUG�RS�HHQ�
ZLM]H�GLH�DFFHSWDEHO�ZDV�YRRU�RQGHU]RHNHUV���
� ,Q� GH� XLWHLQGHOLMNH� SODQQHQ� YDQ� ]RPHU� ����� EOHYHQ� GULH� EHGULMIVV\VWHPHQ�
RYHU��HHQ�JDQJEDDU��HHQ�JHwQWHJUHHUG��
ORZ�LQSXW���QDWXXU
��HQ�HHQ�ELRORJLVFK�
G\QDPLVFK� ð4° �+HW� DFFHQW� ODJ� RS� GH� RQWZLNNHOLQJ� YDQ� EHGULMIVV\VWHPHQ��ZDDUELM�
GH]H�ZHUGHQ� JHWRHWVW� DDQ�KXQ� GRHOVWHOOLQJHQ� HQ�RQGHUOLQJ� YHUJHOHNHQ�PHW� EH�
������������������������������������������������ò ý Ñ;Û ³D×�ÃDÌ_Ï[´3´½ ÁUÌ>Þ�ß�Þ�Æò þ���¼4Á8¸�É�¼4½ Ø ¼4Ö�¸�½ Ö�´3´µ�º;¼4½ Ë�Á ¼VÁ ¼}ÖLØ ¸�·�´3´�ØT¼4µrÉ�¼4½ Ö�´3¶�¼4½ ¶�¼}Á ¼=º;¼>À µ�À Öx¸�Ï Ò�¼4Á Ñ;á ÕLç4¸�µ�¶�¼4½ »4¸�¼4ËDÃ{¶�´�Á]µ�¸�Öj¾ Á ¼4½ ËíÀ µ¸�µ�Á º;À Ë�Ë�¼4Ø À µ�Öqº;´¾ Ã=Ö�¸�¼>¶�Á ¼RË�¹�µ�µ�¼4µo·�¼4Ö�¼4Ø ¼>À ¶�¼4µ�Æ=Ü=´ �´´½�ÌJÞLß�Þqº;¼4½ ¶o¶�´´½ ¸�Ï ·�¼4¾ Ø ¸�Á ¼4µ£¼>¼4µ�´¿�´½ Á ¼LÃ=Ë�Ø ¼>À µ�¼º;¼4Á ¼4µ�¾ Î3Ò�´�¿�¿�¼4Ø À ��Ë�¼=·�¼4Ö�¼4Ø ¼>À ¶�À µ�ÖL¾ Î>¸�Ï[Ï�À ¾ ¾ À ¼}À µ�Á ¼=¾ Á ¼4Ø Ø ¼4µ�Æ.� Ñ;Û ³�Ä�ÃTÌ>Ðjµ�¸�É�¼4Ï[·�¼4½[ÌJÞ�ß�Þ/�_æ;¼4»4¼=½ ¼4¾ ¾ ¸�½ Á ¼>¼4½ ¶�¼V¸�µ�¶�¼4½Ò�¼4Á;¸�É�¼4½ Ø ¼4Ö�¸�½ Ö�´3´µ�Ã{º9´3´½[¶�¼n¹�À Á ¼>À µ�¶�¼4Ø À ��Ë�¼n·�¼4¾ Ø ¹�À Á ¼4µíº;¼4½ ¶�¼4µlÖ�¼4µ�¸�Ï�¼4µ�Æ.��¼4Á]É�¸�Ø Ö�¼4µ�¶�¼jÀ ¾9Ö�¼4·�´¾ ¼>¼4½ ¶�¸�¿ Ñ;Û ³Dç¾ Á ¹�Ë�Ë�¼4µ�Ã�Á ¼4Ï�¼>¼4½F¶�´3´½�É�´�µ�¶�¼.º;¼4Á ¼4µ�¾ Î4Ò�´¿�¿�¼4Ø À ��Ë�¼T·�¼4Ö�¼4Ø ¼>À ¶�À µ�ÖL¾ Î>¸�Ï;Ï�À ¾ ¾ À ¼_Ö�¼>¼4µ�¾ Á ¹�Ë�Ë�¼4µ[»4À ��µ�Ö�¼3É�¸�µ�¶�¼4µ�Æó ÿoÜ�Ý�³ Ñ ÷Lé�Í�÷>ÊqÌ�ÌJå�Ã0 Û ¶�É�À ¼4¾�¸�É�¼4½ ¶�¼ ·�¼>¶�½ À ��è ¾ ¾ ø�¾ Á ¼4Ï�¼4µ Ì ¼4µ Å ¸�¿ Ò�¼4Áo¿�½ ¸�¼4è ·�¼4¶�½ À ��ès¸�µ�Á º;À Ë�Ë�¼4Ø À µ�Ö·�¼>¶�½ À ��è ¾ ¾ ø�¾ Á ¼4Ï�¼4µ�� Ñ9á Õ/��Á ¼_Ü�´Ö�¼4Ø ¼,� Æó ² Ñ;Û ³�Þ�Ã�Å-�	¹�Ø À�ÌJÞ�é�Ì�Æ



� ����

WUHNNLQJ� WRW� SURGXFWLH� HQ� HFRORJLVFKH� VWDELOLWHLW�� 'H]H� PDQLHU� YDQ� RQGHU]RHN�
GRRU�PLGGHO� YDQ� WRHWVLQJ� DDQ� JHFRQFUHWLVHHUGH� GRHOVWHOOLQJHQ�ZDV� QLHXZ��+LHU�
VFKHPHUW�GH�QLHXZH�EHQDGHULQJ�YDQ�KHW�ODQGERXZEHGULMI�GRRU��JHULFKW�RS�GRH�
OHQ�LQ�SODDWV�YDQ�RS�PLGGHOHQ��GLH�ODWHU�VSHHUSXQW�YDQ�KHW�EHOHLG�]RX�ZRUGHQ��,Q�
GH�DFKWHUHHQYROJHQGH�SODQQHQ�LV�PHW�QDPH�GH�FRQFHSWXHOH�RQWZLNNHOLQJ�YDQ�KHW�
JHwQWHJUHHUGH�V\VWHHP�JRHG�WH�YROJHQ��7XVVHQ������HQ������ZDV�KHW�JURQGLGHH�
XLWJHNULVWDOOLVHHUG� HQ� ZDUHQ� GH� NHQPHUNHQ� JHVSHFLILFHHUG�� ,Q� HHQ� JHwQWHJUHHUG�
V\VWHHP�ZHUGHQ�QDWXXU��HQ�PLOLHXZDDUGHQ�RS�GH�HHQ�RI�DQGHUH�PDQLHU�JHwQWH�
JUHHUG�PHW�GH�HFRQRPLVFKH�ZDDUGHQ�GLH�LQ�GH�JDQJEDUH�ODQGERXZ�DOOHVEHSDOHQG�
ZDUHQ��
'H�FRRUGLQDWRU�PHHQW�GDW�JDQJEDDU�HQ�JHLQWHJUHHUG�VOHFKWV�HWLNHWWHQ�]LMQ�
YRRU�HHQ�UHHNV�YDQ�EHGULMYHQ�GLH�]LFK�WXVVHQ�WZHH�XLWHUVWHQ�EHYLQGHQ��KHW�HFR�
QRPLVFK� UHQGHUHQ�HQ�KHW� HNRORJLVFK� DDQJHSDVW� ]LMQ�
 ð	± �:DDU�RS�GH� DV�GH� V\VWH�
PHQ�� HQ� GDQ�PHW� QDPH�KHW� JHwQWHJUHHUGH�� ]LFK� SUHFLHV� EHYRQGHQ�PRHVW�QDGHU�
ZRUGHQ�EHSDDOG��+HW� JHwQWHJUHHUGH� V\VWHHP�NDQ�ZRUGHQ� JH]LHQ� DOV� KHW�:DJH�
QLQJVH�DQWZRRUG�RS�KHW�GHEDW�RYHU�DOWHUQDWLHYH�ODQGERXZ���
� 5RQG������RQWZLNNHOGHQ�ERHUHQ��ODQGERXZNXQGLJHQ��PLOLHXNXQGLJHQ�HQ�JD�
]R�PDDU�GRRU��DOWHUQDWLHYH�DOWHUQDWLHYHQ��=LM�KDGGHQ�ZHLQLJ�DIILQLWHLW�PHW�KROLVWL�
VFKH�RSYDWWLQJHQ��,Q�SODDWV�GDDUYDQ�]RFKWHQ�]LM�PDQLHUHQ�RP�ODQGERXZ�WH�EHGULM�
YHQ� PHW� HHQ� EUHGHUH� GRHOVWHOOLQJ� GDQ� DOOHHQ� HFRQRPLVFKH� ZDDUGHQ�� =RZHO�
6SLHUW]�DOV�5DEELQJH�ZH]HQ�HURS�GDW�KHW�FRQFHSW�
JHwQWHJUHHUGH�ODQGERXZ
�WHUXJ�
WH� YRHUHQ� LV� RS� GH� DORXGH� :HUNJHPHHQVFKDS� *HwQWHJUHHUGH� %HVWULMGLQJ� YDQ�
3ODJHQ�� *HwQWHJUHHUG� EHWHNHQGH� KLHU�� LQWHJUDWLH� YDQ� FKHPLVFKH� HQ� ELRORJLVFKH�
PDDWUHJHOHQ��9RRU�KHW�2%6�RQGHU]RHN�NDQ�KHW�GDQ�EHVFKRXZG�ZRUGHQ�DOV�HHQ�
JHQHUDOLVDWLH� QDDU� EHPHVWLQJ�� WHHOW�� JURQGEHZHUNLQJ� HQ� GHUJHOLMNH�� (U� LV� QLHW�
SUHFLHV� DFKWHUKDDOG� KRH� KHW� LQ� ODQGERXZNXQGLJH� NULQJHQ�� PHW� QDPH� LQ�
:DJHQLQJHQ��FLUFXOHHUGH�LQ�GH�ODWH�MDUHQ�]HYHQWLJ��PDDU�PHQ�NDQ�VWHOOHQ�GDW�KHW�
HHQ�ODQGERXZNXQGLJ�EHJULS�LV�GDW�]LMQ�ZHJ�YRQG�QDDU�1DJHOH�HQ�YDQ�GDDU�QDDU�
KHW�2$/�HQ�GH�15/2���
� 'H�WHUP�¶JHwQWHJUHHUG·�ZDV�LQ�GH�XLWHLQGHOLMNH�SODQQHQ�HFKWHU�YHUGZHQHQ��KHW�
EHWUHIIHQGH�V\VWHHP�KHHWWH�QX�¶HFRORJLVFK·��'H]H�ZHQGLQJ�LV�WHUXJ�WH�YRHUHQ�RS�
FRPPHQWDDU�GDW�KHW�&HQWUXP�YRRU�/DQGERXZ�HQ�0LOLHX��&/0��QDMDDU������JDI�
RS�KHW�DGYLHV�YDQ�GH�ZHUNJURHS�*UX\V��+HW�&/0�ZDV�HHQ�SDV�RSJHULFKWH�FOXE��
GLH� ORVVWRQG� YDQ� GH� ODQGERXZVHFWRU��+HW� KDG� VWHUNH� EDQGHQ�PHW� GH� YDNJURHS�
0LOLHXELRORJLH�YDQ�GH�XQLYHUVLWHLW�YDQ�/HLGHQ�HQ�PHW�0LOLHXGHIHQVLH��%RHULQJD�
EH]RFKW�GH�FR|UGLQDWRU�YDQ�KHW�&/0��:RXWHU�YDQ�GHU�:HLMGHQ��RS����DXJXVWXV�
������'H]H�ZDV�
�²�YHUKHXJG�PHW�GH�QRWD��XLWZHUNLQJ�YDQ�%DUW·V�LGHHsQ
� ð	î �+HW�
EHWURI�KLHU�HHQ�SXEOLFDWLH�YDQ�0LOLHXGHIHQVLH�YDQ�GDW]HOIGH�MDDU��JHVFKUHYHQ�RQ�
GHU� OHLGLQJ� YDQ� %DUW� (GHO��*HwQWHJUHHUGH� ODQGERXZ�� 9DQ� GHU�:HLMGHQ� KDG� JURWH�
������������������������������������������������ó Ç# ÚC¸�µ�Î4Ø ¹�¾ À ¼4¾T¹�À Á_¸�É�¼4½ Ø ¼4ÖVÉ�´µx¶�¼=´è ¶�¼4Ø À µ�Ö}ìCÆ Ñ Æ á ÆQ¼4µ�¶�¼[º9Á Æ�Î>¸�¸�½ ¶�À µ�´�Á ¸�½�� Ã�»4¸�µ�¶�¼4½]¶�´�Á ¹�Ï1� º;´´½ ¾ Î4Ò�À �	µ�Ø À ��Ëx¼>À µ�¶ß�é/� ÆQì Ñ;á À ¾_¶�¼=´è ¶�¼4Ø À µ�Ö\ìT¼>Î4Ò�µ�À ¾ Î4Ò Ñ µ�¶�¼4½ »4¸�¼4ËxÀ µ á ¼>¶�½ À ��è ¾ É�¼4½ ·�´µ�¶\É�´�µ�Ò�¼4Á2��½ ¸�¼4è ¾ Á ´Á À ¸�µxÉ�¸�¸�½ Û Ë�Ë�¼4½ ·�¸�¹�º ¼4µ&C½ ¸�¼4µ�Á ¼3Á ¼>¼4Ø Á�À µ�¶�¼.êC¸�Ø Ø ¼4ÖL½ ¸�µ�¶�Ã�¶�À ¼C¼>À µ�¶VÌ>Þ�ß�é8¶�¼_ÖL½ ¸�µ�¶�Ë�º;´Ø À Á ¼>À Á�É�´µ�¶�¼ Ñ;á ÕLç3·�¼4¶�½ À �	É�¼4µ�Ò�´¶[¸�µ�¶�¼4½ »4¸�Î4Ò�Á Æó ñ�Ü=¸�Á À Á À ¼4¾�É�´µ[·�¼4»4¸�¼3Ë á ¸�¼4½ À µ�Ö�´.´´µ=Ú_³�ä�Ã�ÊR¸�¹�Á ¼4½�É�´µ[¶�¼4½�ÊR¼>À �¶�¼4µ�Ã�ÌJÄ9´�¹�ÖL¹�¾ Á ¹�¾UÌ>Þ�é�Í�Æ
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YUDDJWHNHQV�ELM�GH�RPVFKULMYLQJ�YDQ�KHW�JHwQWHJUHHUGH�V\VWHHP� ð�ï �=LMQ�YRRUQDDP�
VWH�EH]ZDDU�ZDV�GDW�LQ�GH�RPVFKULMYLQJ�QDWXXU�DOV�KDUGH�GRHOVWHOOLQJ�JROG��WHUZLMO�
ZHUNJHOHJHQKHLG�HQ�LQNRPHQ�VOHFKWV�VWUHHIGRHOHQ�ZDUHQ��+LM�VWHOGH�YRRU�RP�KHW�
V\VWHHP� DQGHUV� WH� RPVFKULMYHQ�� JHULFKW� RS� GH� ODQJH� WHUPLMQ�� JHEDVHHUG� RS� HHQ�
DDQWDO� ]HNHUH�PDDWVFKDSSHOLMNH� YHUDQGHULQJHQ�� HFRQRPLVFKH� DIZHJLQJ� YRRU� KHW�
JHEUXLN�YDQ�EHVWULMGLQJV��HQ�WHHOWPHWKRGHQ��+LHUELM�]RX� ¶QDWXXU·�HHQ�WRHWVLQJV�
FULWHULXP�DFKWHUDI�]LMQ��+HW�FRQFHSW�¶JHwQWHJUHHUG·�YDQ�&/0�HQ�0LOLHXGHIHQVLH�
ZDV�YDQ�HHQ�DQGHUH�RUGH�GDQ�GDW�LQ�GH�2%6�DGYLH]HQ��9HUHLMNHQ�F�V��IRUPXOHHU�
GHQ�YDQXLW�GH�ODQGERXZ�NXQGLJH��SUDNWLMN�EUHGHUH�GRHOVWHOOLQJHQ��9DQ�GHU�:HLM�
GHQ�EHQDGHUGH�GH�ODQGERXZ�DOV�HHQ�PDDWVFKDSSHOLMN�YHUVFKLMQVHO�ZDDUELM�HFRQR�
PLVFKH�HQ�HFRORJLVFKH�EHODQJHQ�LQ�GH�YROOH�EUHHGWH�JHDQDO\VHHUG�ZHUGHQ��'H]H�
VRFLDDO�ZHWHQVFKDSSHOLMNH�DDQSDN�YHUWDDOGH�]LFK�QLHW�PHWHHQ�LQ�HHQ�RPVODJ�LQ�KHW�
GHQNHQ�URQG�KHW�2%6�RQGHU]RHN��RI�GDW�YDQ�GH�15/2���PDDU�RS�GLW�FRQFUHWH�
SXQW�ZHUG�KHW�FRPPHQWDDU�RQPLGGHOOLMN�WHU�KDUWH�JHQRPHQ���
�
� +HW�PRHL]DPH�YHUKDDO�YDQ�KHW�PHONYHHRQGHU]RHN��
� ,Q� GH� RRUVSURQNHOLMNH� XLWZHUNLQJ� YDQ� GH� RQGHU]RHNVSODQQHQ� YRRU� GH�2%6�
YDQ� ]RPHU� ������ ZDV� RRN� GH� LQULFKWLQJ� YDQ� HHQ� JDQJEDUH� PHONYHHKRXGHULM�
YRRUJHVWHOG��+HW�ELRORJLVFK�G\QDPLVFKH�EHGULMI�ZDV�QDPHOLMN�HHQ�JHPHQJG�EH�
GULMI�HQ�HHQ�YHUJHOLMNLQJVREMHFW�YRRU�KHW�PHONYHHJHGHHOWH�]RX�KHW�WRWDOH�RQGHU�
]RHN�WHQ�JRHGH�NRPHQ� ðð �'H]H�DOOHV]LQV�UHGHOLMNH�JHGDFKWHJDQJ�ERWVWH�DO�VSRHGLJ�
PHW�DOOHUOHL�NUDFKWHQ�GLH�GH�PDFKW�YDQ�KHW�RYHUOHJRUJDDQ�WH�ERYHQ�JLQJHQ��0DDU�
DOOHUHHUVW� ]RUJGH� KHW� YRRU� HHQ� LQWHUQ� FRQIOLFW� GLH� GH� RQYROGRHQGH� JHIRU�
PDOLVHHUGH�WDDNVWHOOLQJ�HQ�YHUDQWZRRUGHOLMNKHGHQ�YDQ�KHW�2$/�]LFKWEDDU�PDDNWH���
� ,Q� MDQXDUL� ����� VWHOGH�KHW�RYHUOHJRUJDDQ�YDVW�GDW� HU� LQ�1DJHOH�JHHQ� UXLPWH�
ZDV�YRRU�HHQ�JDQJEDDU�PHONYHHEHGULMI��(HQ�ZHUNJURHSMH�]RX�DDQ�KHW�ZHUN�JDDQ�
RP� HHQ� RSORVVLQJ� WH� YLQGHQ� ð�ô � &OHYHULQJD� SURWHVWHHUGH�� 'H]H� FRQFOXVLH� ZHUG�
JHWURNNHQ�RS�EDVLV�YDQ�HHQ�YHUVODJ�YDQ�HHQ�JHVSUHN�GDW�+HXYHU�HQ�6SLHUW]��GH�
YRRU]LWWHU� YDQ� GH� EHJHOHLGLQJVFRPPLVVLH�� LQ� QRYHPEHU� ����� KDGGHQ� JHYRHUG�
PHW� YHUWHJHQZRRUGLJHUV� YDQ� KHW� 3URHIVWDWLRQ� YRRU� GH� 5XQGYHHKRXGHULM� �35��
RYHU�GH�PRJHOLMNKHGHQ�YRRU�HHQ�YHUJHOLMNHQG�RQGHU]RHN�RS�KHW�JHELHG�YDQ�GH�
PHONYHHKRXGHULM��+HW�35�KDG�]LFK�VFHSWLVFK�JHWRRQG��9ROJHQV�&OHYHULQJD�ZD�
UHQ�GH�ZH]HQOLMNH�RQGHU]RHNVYUDJHQ�QLHW�EHVSURNHQ�HQ�²�EHODQJULMNHU�QRJ�²�ZDV�
]R·Q�JHVSUHN�RQYROGRHQGH�JURQG�YRRU�GHUJHOLMNH�EHVOLVVLQJHQ� ð�õ �2RN�9HUHLMNHQ�
ZDV�ZHLQLJ� WH� VSUHNHQ�JHZHHVW�RYHU�KHW� JHVSUHN� WXVVHQ�6SLHUW]� HQ�KHW�35��KLM�
YRQG�GDW�KHW�WHQ�RQUHFKWH�RS�GH�LQKRXG�YDQ�KHW�RQGHU]RHN�ZDV�LQJHJDDQ�HQ�GDW�
������������������������������������������������ó ò á ½ À ¼4è�ÊqÆ  �Æ�É�´µ�¶�¼4½�ÊR¼>À ��¶�¼4µ�´´µ[Ý}Æ á ¸�¼4½ À µ�Ö�´>Ã
�QÆ�&C½ ¹�ø�¾�¼4µ[ä�Æ  �Æ ä�Æ Ñ ¸�Ï�¼4¾ Ã�×�Í;¸�Ë�Á ¸�·�¼4½{ÌJÞ�é�Í�Æó ó3 Û ¶�É�À ¼4¾lÉ�´µ ¶�¼sÊR¼4Á ¼4µ�¾ Î4Ò�´¿�¿�¼4Ø À ��Ë�¼ á ¼4Ö�¼4Ø ¼>À ¶�À µ�ÖL¾ Î>¸�Ï[Ï�À ¾ ¾ À ¼�¸�É�¼4½ Ò�¼4Ák¸�µ�¶�¼4½ »4¸�¼4Ë ¸�¿ Ò�¼4Á�¿�½ ¸�¼4è ·�¼>¶�½ À �	è Ñ µ�Á º;À Ë�Ë�¼4Ø À µ�Ö á ¼4¶�½ À ��è ¾ ¾ ø�¾ Á ¼4Ï�¼4µ)4�� Ñ;á Õ/��Á ¼CÜ=´Ö�¼4Ø ¼,� Ã�»4¸�µ�¶�¼4½Fµ�¹�Ï[Ï�¼4½�Ã�»4¸�µ�¶�¼3½U¶�´�Á ¹�Ï5� ·�À ��Ø ´Ö�¼]Þ�Æ Ä�Æ Å�Æ Ì]·�À � Ñ;Û ³}Þ�ÃÅ6��¹�Ø À�ÌJÞ�é�Ì!� Æ��.À ¼C¸�¸�Ë�¼>¼4µ[Ø ´�Á ¼4½ ¼_½ ¼>Î>´�¿�À Á ¹�Ø ´Á À ¼TÉ�´µ=Ú_Ø ¼3É�¼4½ À µ�Ö�´>Ô Ñ;Û ³�ÌJå�ÃDÌ>Ä9è ¼4·�½ ¹�´½ À�ÌJÞ�é�Ð�Ã�·�À ��Ø ´Ö�¼8ÌJå�Æ ß�Æ Ð�Æó ö Ñ;Û ³QÌJÍ�Ã�Å�é"��´µ�¹�´½ À�ÌJÞ�é�Å�Æó ù Ñ;Û ³QÌJÍ�Ã�Å�é"��´µ�¹�´½ À�ÌJÞ�é�Å9¿�Ø ¹�¾�Ú_Ø ¼3É�¼4½ À µ�Ö�´87 ¾Dº;¼>¼4½ Ö�´�É�¼CÀ µ Ñ;Û ³�ÌJå�Ã�ÌJÄ9è ¼3·�½ ¹�´½ À�ÌJÞ�éLÐ�Ã�·�À ��Ø ´Ö�¼9Ì>å�Æ ß�Æ Ð�Æ
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GDDUELM� ERYHQGLHQ� GH� RQGHU]RHNVYUDJHQ� RQYHUDQWZRRUG� ZDUHQ� YHUHQJG� ð�ú � +HW�
RYHUOHJRUJDDQ�EHVORRW�GDDURS� DOVQRJ�HHQ�ZHUNJURHS�PHW�PHONYHHKRXGHULM� GHV�
NXQGLJHQ��JDQJEDDU�HQ�DOWHUQDWLHI��WH�IRUPHUHQ�RP�]LFK�QRJPDDOV�RYHU�GH�NZHV�
WLH�WH�EXLJHQ� ð�û ��
� 3URFHGXUHOH� SXQWHQ�� ]R� GHHG� GH� EHJHOHLGLQJVFRPPLVVLH� YDQ� KHW� 2%6�
RQGHU]RHN� KDDU�ZHUN� QLHW� YHUDQWZRRUG� HQ� FRUULJHHUGH� KHW� RYHUOHJRUJDDQ� KDDU�
QLHW�� EOHYHQ� HFKWHU� EURHLHQ��0HW� QDPH�&OHYHULQJD�� GLH� GH� ULFKWLQJ�ZDDULQ� KHW�
PHONYHHRQGHU]RHN� EHZRRJ� LQKRXGHOLMN� ZHLQLJ� DFFHSWDEHO� YRQG�� JHEUXLNWH� GLW�
RP�GH�JHGDFKWHYRUPLQJ�ELM�WH�VWXUHQ��,Q�GH�]RPHU�YDQ������OLHS�GH�ERHO�VSDDN�
HQ�ZHUG� GH� EHJHOHLGLQJVFRPPLVVLH� ODPJHOHJG� ôü �%LM� GH�EHVSUHNLQJ� YDQ� GH� SUR�
EOHPHQ�LQ�KHW�2$/�]HL�+HXYHU�GDW�GH�YRRUQDDPVWH�UHGHQ�ODJ�LQ�GH�RQGXLGHOLMN�
KHLG� RYHU� GH� UHODWLHV� WXVVHQ� GH� 2%6�� GH� EHJHOHLGLQJVFRPPLVVLH�� KHW� RYHUOHJ�
RUJDDQ�HQ�KHW�3URHIVWDWLRQ��,Q�HHQ�W\SLVFK�%RHULQJDLVFK�YHUVODJ��
,Q�GH�ELM�WLMG�HQ�
ZLMOH�]HHU�HPRWLRQHOH�GLVFXVVLH�ZRUGW�GRRU�&OHYHULQJD�QDDU�YRUHQ�JHEUDFKW�GDW�
GH�RRU]DDN�YDQ�GH�SUREOHPHQ�QLHW�OLJW�LQ�GH�VWUXFWXXU�PDDU�LQ�KHW�IDOHQ�YDQ�GH�
:%&��ZRUGW�GRRU�+HXYHU�GH�IDEHO�YDQ�KHW�]LHOLJH�YRJHOWMH�LQ�GH�VWURQW�YHUWHOG��
ZRUGHQ�GRRU�&OHYHULQJD�HQ�%RHULQJD�YHUVFKLOOHQGH�YLVLHV�JHJHYHQ�RS�GH�DDQEH�
YHOLQJHQ� YDQ� GH� 6WXXUJURHS�$OWHUQDWLHYH� /DQGERXZ� >���@��ZRUGW� GH�2%6� GRRU�
&OHYHULQJD� KHW� SURHIEHGULMI�YDQ�GH�JHPLVWH�NDQVHQ� JHQRHPG� HQ� GRRU� 5RRVMH�
KHW�SURHIEHGULMI�PHW�EHSDDOGH�NDQVHQ�HQ�ZRUGW�HHQVWHPPLJKHLG�EHUHLNW�W�D�Y��GH�
GRRU� +HXYHU� YRRUJHVWHOGH� VWUXFWXXU�
 ô>° � 'H� SURFHGXUHOH� RQHIIHQKHGHQ� ZHUGHQ�
KLHUPHH�ZHJJHQRPHQ��PDDU�GDDUPHH�ZDUHQ�QRJ� ODQJ�QLHW� DOOH�GUHPSHOV�JHQR�
PHQ���
� ,Q� PHL� ����� EHVSUDN� KHW� 2$/� HHQ� QLHXZ� YRRUVWHO� YRRU� HHQ� YHUJHOLMNHQG�
RQGHU]RHN�QDDU�GH�PHONYHHKRXGHULM��+HW�QX�YRRUOLJJHQGH�DGYLHV�ZDV�DPELWLHXV��
LQ� SODDWV� YDQ�RQGHU]RHN�RS�EHVWDDQGH� EHGULMYHQ�ZDV� GH�RS]HW� YDQ� LQ� IHLWH� HHQ�
JHKHHO� QLHXZ� SURHIEHGULMI� KHW� GRHO�� +HW� YRRUVWHO� ULHS� FR|UGLQDWLHNZHVWLHV� RS��
YHUZHYHQ� PHW� GH� GHILQLWLHNZHVWLH� YDQ� DOWHUQDWLHYH� ODQGERXZ� �HQ� GDDUPHH� GH�
EHVWDDQVJURQG� YRRU� KHW�RYHUOHJRUJDDQ�� ô�± �2QWZLNNHOLQJVRQGHU]RHN�PHW� EHWUHN�
NLQJ� WRW� JDQJEDUH� ODQGERXZ�ZDV� JHHQ� WDDN� YDQ� GH�2%6��PDDU�KRRUGH� WRW� KHW�
������������������������������������������������ó ý9ÊR¼>¼4½ Ö�´�É�¼jµ�¸�Á ¹�Ø ¼4µlÉ�¼4½ Ö�´3¶�¼4½ À µ�Ö á ¼4ÖL¼4Ø ¼>À ¶�À µ�ÖL¾ Î>¸�Ï[Ï�À ¾ ¾ À ¼íÌ>ßl¶�¼>Î>¼4Ï[·�¼4½\ÌJÞ�é�Ì�À µ Ñ;Û ³QÌJå�Ã8ÌJÄíè ¼4·�½ ¹�´½ À;ÌJÞ�é�Ð�Ã·�À ��Ø ´Ö�¼8ÌJå�Æ ß�Æ Ð�Æó þ Ñ;Û ³QÌJÍ�Ã�Å�é"��´µ�¹�´½ À�ÌJÞ�é�Å�Æö ÿ5�"94µ Ø À ¶�Ã:�.´¶�¸�Î4¾ Ãm¾ Î4Ò�¸�½ Á Á ¼�»4À ��µ Ø À ¶�Ï[´3´�Á ¾ Î4Ò�´�¿ ¸�¿DÆmÈ µ Ò�¼4Á£µ�´ ��´3´½ Á ½ ¸�Ë Ú_Ø ¼3É�¼4½ À µ�Ö�´ »4À Î4Ò ¹�À Á ¶�¼·�¼4Ö�¼4Ø ¼>À ¶�À µ�ÖL¾ Î>¸�Ï[Ï�À ¾ ¾ À ¼_Á ¼4½ ¹�Ö9¼4µ[Ë�º;´ÏqÒ�¼4ÁDº;¼4½ Ë8º;¼>¼4½F¸�¿;Ö�´µ�Ö�Æö ² Ñ;Û ³QÌ�Ì�Ã�ÌJÄ"��¹�Ø À�ÌJÞ�éLÅ�Ã�¿�¹�µ�Á�Ä�Æ Ì>÷Lå�Æö ÇxÚ_Ø ¼3É�¼4½ À µ�Ö�´>Ã� Ü=¸�Á À Á À ¼LÆ9är¼4Á\·�¼4Á ½ ¼4Ë�Ë�À µ�ÖRÁ ¸�Á\Ò�¼3Á�� Û ¶�É�À ¼4¾n¸�É�¼4½x¸�¿�»4¼4Án¼4µm¹�À Á É�¸�¼4½ À µ�ÖkÉ�´µs¸�µ�¶�¼4½ »4¸�¼4Ë�¸�É�¼3½´Ø Á ¼4½ µ�´Á À ¼3É�¼[¼4µnÖL´µ�ÖL·�´½ ¼;Ï�¼4Ø Ë�É�¼>¼4Ò�¸�¹�¶�¼4½ À �;��� Æ Æ Æ �<� ÃFÌ�Ì[Ï�¼>À{ÌJÞ�é�×�Æ���À �C¾ Á ¼4Ø ÁUÒ�¼3Á{µ�¸�Ö=¾ Î4Ò�¼4½ ¿�¼4½�Ô�Ò�¼4Á{ÖL´3´�ÁUµ�À ¼4Á{Ø ´µ�Ö�¼4½¸�ÏoÉ�¼4½ Ö�¼4Ø À ��Ë�À µ�Ö[É�´µ\Ò�¼4ÁUÏ�¼4Ø Ë�É�¼>¼9¶�¼>¼4Ø�É�´µ\Ò�¼4ÁF·DÆ ¶�Æ ç Ñ9á ÕLç·�¼>¶�½ À ��è ÃDÏ�´´½T¸�Ï�¼>¼4µ\Ò�¼>¼4Ø�µ�À ¼4¹�ºo¸�µ�¶�¼4½ »4¸�¼4Ë=º;´´½ ·�À �¼>¼4µ ´Ø Á ¼4½ µ�´Á À ¼4èj·�¼>¶�½ À ��è=� ¼>¼4µ Ï�¼4µ�ÖJÉ�¸�½ Ï É�´µ£·DÆ ¶�Æ\¼4µ> µ�¸�Ösµ�À ¼4Á�·�¼4¾ Á ´´µ�¶�¼,�\¼>Î>¸�Ø ¸�Ö�À ¾ Î4Ò�¼ Ï�¼4Ø Ë�É�¼>¼4Ò�¸�¹�¶�¼4½ À ���É�¼4½ Ö�¼4Ø ¼4Ë�¼4µnº;¸�½ ¶�Á{Ï�¼4Á{Á º;¼>¼;É�¸�½ Ï�¼4µ}É�´µjÖL´µ�ÖL·�´½ ¼[Ï�¼4Ø Ë�É�¼>¼4Ò�¸�¹�¶�¼4½ À �4Æ?��À �]Ï�¼>¼4µ�¶�¼;·�¸�É�¼4µ�¶�À ¼4µj¶�´�ÁT¸�¿n¶�¼ Ñ;á Õ�ç·�¼>¶�½ À �	É�¼4µnµ�¸�ÖV´Ø Á À �¶}½ ¹�À Ï;Á ¼9º9´¾@� ¸�¿n¶�¼;Ë�¸�¿�´�Ë�Ë�¼4½ ¾ �UÉ�¸�¸�½_¼>¼4µn¾ Á ¹�Ë��¼;Ö�´µ�ÖJ·�´½ ¼;Ï�¼4Ø Ë�É�¼>¼4Ò�¸�¹�¶�¼4½ À �]Á ¼4½.É�¼4½ Ö�¼4Ø À ��Ë�À µ�ÖÉ�´µ}¶�¼]·DÆ ¶�Æ ç3Ï�¼4Ø Ë�É�¼>¼4¾ Á ´�¿�¼4Ø Æ�är¼4µVº9´¾F¼>¼4µ}Ë�¸�¾ Á ·�´´½.¼4µ}¸�µ�µ�¸�¶�À Ö�¸�µ�¶�¼4½ »4¸�¼4ËV´´µVÒ�¼4ÁF¸�¿�»4¼3Á Á ¼4µ}¶�´ÁF¸�¿V¸�µ�¼>À Ö�¼4µ�Ø À ��Ë�¼º;À ��»4¼8¿�¹�Á Á ¼8¹�À ÁFÖ�¼4Ø ¶�¼4µVÉ�¸�¸�½.¸�µ�¶�¼4½ »4¸�¼3ËVµ�´´½.´Ø Á ¼4½ µ�´�Á À ¼3É�¼8Ø ´µ�¶�·�¸�¹�ºs¼4µ}·�¼3Ë�¸�¾ Á À Ö�¶=»4¸�¹}Ï�¸�¼3Á ¼4µVº9¸�½ ¶�¼4µ}¶�¸�¸�½{Ò�¼3Á¿�½ ¸�¼4è ¾ Á ´�Á À ¸�µ[»4¼4Ø è Æ
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JHEUXLNHOLMNH� ZHUN� YDQ� KHW� 35� ô�î � $QGHUV� JH]HJG� GRRU� 6SLHUW]�� ZHUG� HU� JHHQ�
RQGHU]RHNVFDSDFLWHLW� GLH�EHGRHOG�ZDV�YRRU� DOWHUQDWLHYH� ODQGERXZ� LQJH]HW� YRRU�
JDQJEDUH� ODQGERXZ"�&OHYHULQJD�PHHQGH�GDW�GH�2%6�ZHUG�PLVEUXLNW�YRRU�RQ�
GHU]RHN�GDW�WKXLVKRRUGH�ELM�GH�SURHIVWDWLRQV� ôï �2RN�9HUHLMNHQ�ZDV�QLHW�WHYUHGHQ�
PHW�GH�YHUGHUH�XLWZHUNLQJ�YDQ�GH�SODQQHQ�HQ�NRQ�PHW�PRHLWH�ELQQHQ�GH�VWXGLH�
JURHS� ZRUGHQ� JHKRXGHQ� ô3ð � %RHULQJD� EUDFKW� GDDUWHJHQ� LQ� GDW� ¶DOWHUQDWLHI·� QLHW�
�PHHU��WH�HQJ�JHGHILQLHHUG�PRHVW�ZRUGHQ��KHW�JLQJ�RP�KHW�LQLWLsUHQ�YDQ�RQGHU�
]RHN�QDDU�PLOLHXYULHQGHOLMNH�ODQGERXZ�HQ�GDW�YLHO�RQGHU�KHW�RYHUOHJRUJDDQ� ôô ��
� 'H�PLVqUH� YRRU� KHW�PHONYHHRQGHUGHHO�ZDV� HFKWHU� QRJ�QLHW� YRRUELM��1DMDDU�
����� JDI� GH� &RPPLVVLH� YDQ� 2YHUOHJ� YRRU� GH� 5XQGYHHKRXGHULM� HHQ� QHJDWLHI�
RRUGHHO�RYHU�GH�RQGHU]RHNVSODQQHQ� ôõ � ,Q�GH�NULQJHQ�YDQ�GH�GLHUOLMNH�SURGXFWLH�
ZDV�DOWHUQDWLHYH�ODQGERXZ�YHHO�PHHU�RPVWUHGHQ�GDQ�LQ�GLH�YDQ�GH�SODQWDDUGLJH�
SURGXFWLH�� ]R� EOHHN�� 
,Q� GH� GLVFXVVLH� GLH� WRW� QX� WRH� JHYRHUG� LV� JLQJ� KHW� YRRU�
VRPPLJHQ�RP�DOWHUQDWLHYH�ODQGERXZ�LQ�GH�EHWHNHQLV�YDQ�ELRORJLVFK�G\QDPLVFKH�
ODQGERXZ�� 'DW� YHUJHOLMNW� PHQ� PHW� JDQJEDUH� ODQGERXZ�� KHWJHHQ� PHGH� KHHIW�
ELMJHGUDJHQ� WRW� HHQ�ZDW� QHJDWLHYH� EHRRUGHOLQJ� LQ� GH� &RPPLVVLH� YDQ�2YHUOHJ�
5XQGYHHKRXGHULM� HQ� KHW� EHVWXXU� YDQ� GH� $IG�� 'LHUOLMNH� 3URGXNWLH�� 'H� KHHU�
+XLVPDQ�QHHPW�GDW�SUREOHHP�ZDW�ZHJ�GRRU�RYHU� ¶ORZ�LQSXW� IDUPLQJ·� WH� VSUH�
NHQ��>���@�%LQQHQ�GH�GLHUOLMNH�SURGXNWLH�EOLMIW�ZHO�GH�YUDDJ�EHVWDDQ�RI�ZLM�DDQ�GDW�
W\SH�RQGHU]RHN�DO�QLHW�YULM�YHHO�GRHQ�
 ôú ��
� +HW�EHGULMIVOHYHQ� LQ�KHW�ELM]RQGHU� 
>���@� YHU]HW� ]LFK� DO� ELM�KHW�KRUHQ�YDQ�KHW�
ZRRUG� �DOWHUQDWLHI��
 ôû �'DW� ODDWVWH�ZDV� UHOHYDQW�� DDQJH]LHQ� HHQ�SULYDWLVHULQJ� YDQ�
KHW�RQGHU]RHN�JDDQGH�ZDV�HQ�GH�PHONYHHKRXGHUV�GXV�]RXGHQ�PRHWHQ�PHHEHWD�
OHQ� õü �'H�ZHHUVWDQGHQ�WHJHQ�GH�DOWHUQDWLHYH�ODQGERXZ�ZDUHQ��YLMI�MDDU�QD�KHW�]R�
JRHG�RQWYDQJHQ�UDSSRUW�YDQ�GH�VWXXUJURHS��GXV�QLHW�LQ�DOOH�VHFWRUHQ�YDQ�GH�ODQG�
ERXZNXQGH�ZHJJHQRPHQ��]HOIV�QLHW�LQ�KHW�15/2�YHUEDQG�YDQ�KHW�FRPPLVVLH�
DSSDUDDW��3DUWLFLSDWLH�NRQ�UHPPHQG�ZHUNHQ�DOV�KHW�JLQJ�RP�YHUQLHXZHQGH�FRQ�
FHSWHQ���
� 'H�DIZLM]LQJ�YDQXLW�GH�UXQGYHHKRXGHULM�EHWHNHQGH�GDW�GH�GDJHOLMNVH�UDDG�YDQ�
GH�15/2�QX� XLWVOXLWVHO�PRHVW� JHYHQ� RYHU� GH� XLWYRHULQJ� YDQ� KHW� DGYLHV�� 'LH�
������������������������������������������������ö ñ Ñ;Û ³QÌ>×�Ã�Å�Ð9Ï�¼>À�ÌJÞ�é�×�Ã�¿�¹�µ�Á�é�Æö ò�³*�QÈ ç·�½ À ¼4è�Ú_Ø ¼3É�÷>äA�F÷>×�Æ é�Å�Æ Ì>Ð�Ä�Ã�ÌJÍ8µ�¸�É�¼4Ï[·�¼4½.ÌJÞ�é�Å�Æö ó Ñ;Û ³QÌ>Ð�Ã_×�Í(��¹�µ�À[ÌJÞ�é�×�Ã_¿�¹�µ�Á[Ð�Æ á ¸�¼4½ À µ�Ö�´nÖ�À µ�Ö�Ø ´Á ¼4½=Ï�¼4Á�$C¼4Ï[¿B� Ú Û.á.Ñ ¼4µ�É�¸�¸�½ »4À Á Á ¼4½VÕ�Á ¹�¶�À ¼4ÖL½ ¸�¼4¿��[·�À �êC¼4½ ¼>À ��Ë�¼4µ�Ø ´µ�ÖL¾[¸�Ï µ�´¶�¼4½=¸�É�¼4½=¶�¼nÉ�¸�¸�½ ¾ Á ¼4Ø Ø ¼4µ�Á ¼j¿�½ ´�Á ¼4µ�Æ.êC¼4½ ¼>À ��Ë�¼4µ�·�Ø ¼>¼3è8¾ Î>¼4¿�Á À ¾ Î4Ò�Ï[´´½[º;¼4½ Ë�Á ¼nº;¼4ØCÏ�¼>¼LÆÊR¼4½ Ë�½ ´�¿�¿�¸�½ Á á ¸�¼4½ À µ�Ö�´*��¹�Ø À ç3µ�¸�É�¼4Ï;·�¼4½{ÌJÞ�é�×�Ã�·�Ø »JÆ�Å�Æö ö Ñ;Û ³QÌ>Ð�Ã�×�Í"��¹�µ�À�ÌJÞ�é�×�Ã�¿�¹�µ�Á�Ð�Æö ù Ñ;Û ³QÌJÄ�ÃFÅ�éj¾ ¼4¿�Á ¼4Ï[·�¼4½�ÌJÞ�éL×�ÃU¿�¹�µ�Á_×�ÆUÈ µí¶�¼V·�¼4¾ ¿�½ ¼4Ë�À µ�Ö\º;¸�½ ¶�Á]¼4½ ¸�¿�Ö�¼3º9¼4»4¼4µ�¶�´Á]¶�¼V¿�½ À É�´�Á À ¾ ¼4½ À µ�ÖnÉ�´µrÒ�¼4Á¸�µ�¶�¼4½ »4¸�¼4ËDÃ�¶�À ¼TÁ ¸�¼4µ[Ö�´3´�µ�¶�¼.º9´¾ Ã�¼>¼4µ�¶�¸�¸�½ ¾ Ø ´ÖLÖ�¼3É�¼4µ�¶�¼T½ ¸�Ø�Ò�¼>¼4è Á�Ö�¼4¾ ¿�¼>¼4Ø ¶�Æö ý�æ9Ý�Ä<��´µ�éLÐ�Ã�å�Æö þ�æ9Ý�Ä<��´µ�éLÐ�Ã�å�Æù ÿ_ÊR¼4½ Ë�½ ´¿�¿�¸�½ Á á ¸�¼4½ À µ�Ö�´>Ã���¹�Ø À ç3µ�¸�É�¼4Ï;·�¼4½�ÌJÞ�é�×�ÃF·�Ø »JÆFÅ�Ô6�,7 � È µí¶�¼\ÚC¸�Ï[Ï�À ¾ ¾ À ¼}É�´µ Ñ É�¼4½ Ø ¼4Ö\É�¸�¸�½9¶�¼VÝ�¹�µ�¶�É�¼>¼4çÒ�¸�¹�¶�¼4½ À �<��É�À ¼4Ø�Ò�¼4ÁQ´¶�É�À ¼4¾Q´Ø ¾Q¼>¼4µ=·�´�Ë�¾ Á ¼4¼4µ�Ã�Ï�´3´½U¶�À ¼C¹�À Á ¾ Ø ´Ö9¾ Á ¸�µ�¶[·�À �{É�¸�¸�½ ·�´3´�Á�É�´¾ Á Æ���¸�¸�è ¶�½ ¼>¶�¼4µ�Ô�¶�¼_¿�½ À É�´Á À ¾ ¼4½ À µ�ÖÉ�´µxÒ�¼4Á_¸�µ�¶�¼4½ »4¸�¼3ËDÃQ¸�è Á ¼3º;¼4ØU¶�¼�´3´µ�¶�½ ´µ�Ö\¸�¿j¶�¼�Ï�¼4Ø Ë�É�¼>¼4Ò�¸�¹�¶�¼4½ ¾_¸�Ï Ï�¼>¼�Á ¼�·�¼4Á ´Ø ¼4µ�´´µxÒ�¼4Á.��Ý[ç4¸�µ�¶�¼4½ »4¸�¼4ËDÆ 7
á ¸�¼4½ À µ�Ö�´CÉ�¸�¼4ÖLÁUÁ ¸�¼9¶�´�Á.Ú Û{áTÑ ¼4µ��DÝ�É�´µ\Ï�¼4µ�À µ�Ö[É�¼4½ ¾ Î4Ò�À Ø ¶�¼4µn¸�É�¼4½T¶�¼8É�½ ´3´Ö=¸�èQË�¸�½ Á ¼4ç9¸�èQØ ´µ�Ö�¼4Á ¼4½ Ï�À ��µ�¶�¸�¼4Ø ¼4µ¸�µ�¶�¼4½ »4¸�¼4Ë�¾ ¿�½ À ¸�½ À Á ¼>À Á�Ò�´¶�¶�¼3µ�Æ
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EHVORRW� RS� �� MDQXDUL� ����� WH� ODWHQ� QDJDDQ� RI� KHW� YRRUVWHO� UHDOLVHHUEDDU�ZDV� HQ�
ZHONH�RSORVVLQJ�HU�YRRU�GH�H[SORLWDWLHNRVWHQ�WH�YLQGHQ�ZDV� õ>° �+LHUQD�EHODQGGHQ�
GH�SODQQHQ�GHILQLWLHI�LQ�GH�VWURRS��'H�UDDG�KDG�KHW�DGYLHV�JHNUHJHQ�GH�SODQQHQ�WH�
RQGHUERXZHQ� DDQ� GH� KDQG� YDQ� HHQ�PRGHOPDWLJ� RQGHU]RHN��PDDU� QDMDDU� �����
ZDV�QRJ�JHHQ�HQNHO� LQVWLWXXW�DDQ�GH�XLWYRHULQJ�GDDUYDQ�WRHJHNRPHQ� õ�± �2QGHU�
WXVVHQ� NZDP� GH� EHRRJGH� SURHIORFDWLH� YRRU� KHW� PHONYHHEHGULMI� LQ� JHYDDU�� 'H�
5LMNVGLHQVW� ,-VVHOPHHUSROGHUV� �5,-3�� KDG� KHW� EHGULMI� :� ������ DDQJHKRXGHQ��
PDDU�EHJRQ�RQJHGXOGLJ� WH�ZRUGHQ�HQ�ZLOGH�GH�YHUOLH]HQ� LQ�GH�EHGULMIVYRHULQJ�
QLHW�WH�ODQJ�EOLMYHQ�GUDJHQ� õ�î �,Q�KHW�YRRUMDDU�YDQ������JLQJHQ�GH�H[WHUQH�NUDFK�
WHQ�GH�PDFKW�YDQ�GH�15/2�GHILQLWLHI�WH�ERYHQ��,Q�KHW�NDGHU�YDQ�KHW�LQJH]HWWH�
SULYDWLVHULQJVEHOHLG� YRRU� GHUJHOLMNH� EHGULMYHQ� RRUGHHOGH� 'LHQVW� GHU� 'RPHLQHQ�
QHJDWLHI� RYHU� KHW� EHVFKLNEDDU� KRXGHQ� YDQ� :� ������ õï � 'H� DIVSUDNHQ� WXVVHQ�
15/2�HQ�5,-3�ZDUHQ�QLHW�KDUG�JHQRHJ� WHU� WDIHO� JHZHHVW� HQ�� ]R� FRQVWDWHHUGH�
%RHULQJD�� GH�PLQLVWHU� YDQ�/DQGERXZ�QDP� HHQ� ]ZDN� VWDQGSXQW� LQ� WHQ� DDQ]LHQ�
YDQ�GH�JHwQWHJUHHUGH�ODQGERXZ��,Q�GH�]RPHU�YDQ������ZHUGHQ�HU�]HOIV�.DPHU�
YUDJHQ�RYHU�KHW�EHGULMI�JHVWHOG��PDDU�GH�VWDUW�YDQ�KHW�SURHIEHGULMI�ZHUG�LQ������
QRJ� DOWLMG� DDQJHKRXGHQ�� 1X� YDQZHJH� RQGXLGHOLMNKHLG� RYHU� KHW� WRH� WH� ZLM]HQ�
PHONTXRWXP��
,QPLGGHOV�JDDW�GH�GLVFXVVLH�URQG�GH�VWDUW�YDQ�GLW�SURHISURMHFW�KHW�
]HYHQGH�����MDDU�LQ�
 õ3ð �'H�PHONYHHVWDSHO�RS�KHW�E�G��EHGULMI�YDQ�GH�2%6�ZHUG�LQ�
�����DIJHVWRWHQ�YDQZHJH�KHW�EHSHUNW� WRHJHZH]HQ�TXRWXP�HQ�GDDUPHH�ZDV�KHW�
RRUVSURQNHOLMNH�GRHO�YDQ�KHW�PHONYHHRQGHU]RHN�YHUGZHQHQ� õô �
� (HQ�SURHIEHGULMI�YRRU�GH�PHONYHHKRXGHULM�NZDP�HU�HFKWHU�ZHO��PDDU�EXLWHQ�
GH�15/2�RP��,Q������VWHOGH�KHW�&/0�HHQ�RQGHU]RHNVSURMHFW�YRRU�HHQ�¶3URHI�
EHGULMI�PHONYHHKRXGHULM�PHW�PLQLPDOH�HPLVVLH·�RS��)LQDQFLHULQJ�NZDP�YDQ�KHW�
0LQLVWHULH�YDQ�9520��,Q�GH�ORRS�YDQ������NZDP�HHQ�YRRUVWXGLH�JHUHHG��GLH�
GH�EHODQJVWHOOLQJ� WURN�YDQ�]RZHO�KHW�&$%2�DOV�KHW�35� õõ �'H�SODQQHQ�ZHUGHQ�
RRN�RSJHSLNW�GRRU�RQGHU�DQGHUHQ�'���7ZHHGH�.DPHUOLG�(LVPD��GLH�HU�LQ�RNWR�
EHU������YUDJHQ�RYHU�VWHOGH�DDQ�GH�PLQLVWHU��GLH�GDDURS�DFWLH�RQGHUQDP��9ROJHQV�
%RHULQJD�]RUJGH�KHW�IHLW�GDW�/DQGERXZ�ELM�KHW�PHONYHHRQGHU]RHN�OLQNVRP�ZHUG�
LQJHKDDOG�GRRU�9520��HUYRRU�GDW�RRN�ELM�KHW�PLQLVWHULH�GH�ERHO�LQ�EHZHJLQJ�
NZDP� õú � ,Q�]HNHUH�]LQ�ZHUG�GH�PLQLVWHU�XLW�HHQ� ODVWLJ�SDUNHW�EHYULMG��(U�ZDUHQ�
KHP� DO� HHUGHU� YUDJHQ� JHVWHOG� RYHU� GH� RQIRUWXLQOLMNH� JDQJ� YDQ� ]DNHQ� URQG� KHW�
EHGULMI�:�������PDDU� LQ�GH�SODQQHQ�YDQ�&/0�ZDV�GH�SROGHU��EHUKDXSW�JHHQ�
RSWLH��=RDOV�6SLHUW]�XLWOHJW��GH�PLOLHXEHODVWLQJ�GRRU�PHONYHHKRXGHULMHQ�PRHW�MH�
������������������������������������������������ù ² á ¼4¾ Ø ¹�À Á ¼4µ�Ø À ��¾ Á�æ á Ä"�´�µ�¹�´½ À�ÌJÞ�éLÐ�Ã�Ö�¼>Î>À Á ¼>¼4½ ¶[À µ Ñ;Û ³QÌ>å�ÃDÌ>Ä9è ¼4·�½ ¹�´½ À�Ì>Þ�é�Ð�Ã�¿�¹�µ�Á�å�Æù Ç Ñ;Û ³DÅ�Í�Ã�Å�å8µ�¸�É�¼4Ï;·�¼4½.Ì>Þ�é�Ä�Ã�¿�¹�µ�Á�å�Æù ñ Ñ;Û ³QÌJå�Ã�ÌJÄ8è ¼4·�½ ¹�´½ À�ÌJÞ�é�Ð�Ã�¿�¹�µ�Á�å�� á ¸�¼4½ À µ�Ö�´T´´µ[êC¼4½ Ë�´3À ËDÃ�Ä8¾ ¼4¿�Á ¼4Ï;·�¼4½.Ì>Þ�é�Ä�Æù ò á ½ À ¼4è á ¸�¼4½ À µ�Ö�´.´3´�µ[êC¼4½ Ë�´3À Ë;¹�À Á�´½ Î4Ò�À ¼4è á ¸�¼4½ À µ�Ö�´>Ã�Å�å"�´�µ�¹�´½ À�ÌJÞ�é�å�Æù ó�ÊR¼4½ Ë�½ ´�¿�¿�¸�½ Á á ¸�¼4½ À µ�Ö�´>Ã�Ï�¼>À ç3´¹�ÖL¹�¾ Á ¹�¾FÌJÞ�Þ�Í�Ã�·�Ø »JÆ�é�Æù ö�ÊR¼4½ Ë�½ ´�¿�¿�¸�½ Á á ¸�¼4½ À µ�Ö�´>Ã�¾ ¼4¿�Á ¼4Ï[·�¼4½ ç3µ�¸�É�¼4Ï[·�¼4½.ÌJÞ�Þ�Í�Ã�·�Ø »JÆ�Ä�Æù ù.�.À ¼[¸�µ�¶�¼4½TÏ�¼>¼4½�Ô�µ�½ Ø ¸�÷Lé�ß�÷>Ê Ì>Í�×�Ú8Ã á ¸�¼4½ À µ�Ö�´>Ã�CED F G H!F F D I<JLK!M N�D J!O�N;PLI@QLI�M?K;J,R;I S O�K8I P�KUT;I S�V
I W J/M I V
S I I S R;I@X N;J,R!YUK8HLZUÃ�ß¸�Ë�Á ¸�·�¼4½{ÌJÞ�éLß�ÃDÌ4×�Æù ý�È µ�Á ¼4½ É�À ¼3º á ¸�¼4½ À µ�Ö�´>Ã�×;è ¼4·�½ ¹�´½ À�Å�Í�Í�Ä�Æ
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KHOHPDDO�QLHW�RS�NOHL�RQGHU]RHNHQ��PDDU�RS�DUPH�JURQG� õû �(HQ�HQ�DQGHU�PRQG�
GH� XLWHLQGHOLMN� LQ� ����� XLW� LQ� GH� VWDUW� YDQ� KHW� SURHIEHGULMI� YRRU� JHwQWHJUHHUGH�
PHONYHHKRXGHULM�'H�0DUNH� LQ�GH�$FKWHUKRHN� �ODWHU�JHYROJG�GRRU�KHW�ELRORJL�
VFKH�SURHIEHGULMI�$YHU+HLQR���'H�0DUNH�GUDDLGH�RQGHU�GH�JH]DPHQOLMNH�YODJ�YDQ�
35��&$%2�HQ�&/0�HQ�EXLWHQ�KHW�JH]LFKWVYHOG�YDQ�GH�15/2���
�
� 'H�YUXFKWHQ�YDQ�KHW�2%6�RQGHU]RHN�
� :H�PRHWHQ�KHW�PLVOXNNHQ�YDQ�KHW�PHONYHHRQGHU]RHN�EH]LHQ�WHJHQ�GH�DFK�
WHUJURQG�YDQ�KHW�EHGULMIVV\VWHPHQRQGHU]RHN�LQ�KHW�DOJHPHHQ��'DW�ZDV�ZpO�VXF�
FHVYRO� JHZHHVW�� ,Q� KHW� YRHWVSRRU� YDQ� GH� &2%/� HQ� GH� VWXXUJURHS� ZDUHQ� GH�
'2%�EHGULMYHQ� LQ�1DJHOH�RPJHYRUPG� WRW� HHQ�RQGHU]RHNVREMHFW�ZDDU�QLHXZH�
EHGULMIVV\VWHPHQ�RQWZLNNHOG�HQ�YHUJHOHNHQ�ZHUGHQ��,Q������ZDV�KHW�XLWJHEUHLG�
PHW� HHQ�RQGHU]RHN�QDDU� JURHQWHWHHOW� úü �+HW�RQGHU]RHN� OLHS�JRHG��RQGDQNV�KHW�
PRHL]DDP�IXQFWLRQHUHQ�YDQ�GH�EHJHOHLGLQJ�YDQXLW�KHW�2$/��'H�GLUHFWH�YHUDQW�
ZRRUGHOLMNKHLG�YRRU�KHW�RQGHU]RHN�ODJ�GDQ�RRN�QLHW�ELM�GH�15/2��PDDU�ELM�ppQ�
RQGHU]RHNVLQVWHOOLQJ��KHW�3$*9��'H�GULMYHQGH�NUDFKW�DFKWHU�KHW�RQGHU]RHN�ZDV�
GH� FR|UGLQDWRU��9HUHLMNHQ�� (U� KDG� LQ� HHUVWH� LQVWDQWLH� YHHO� VFHSVLV� EHVWDDQ�� 
+HW�
ZDV� ����� WRHQ�9HUHLMNHQ� DOV�ZHWHQVFKDSSHOLMN� FR|UGLQDWRU� YRRU� GH�2%6�ZHUG�
DDQJHWURNNHQ� HQ� GRRU� KHW� 3$*9� YRRU� ZHWHQVFKDSSHOLMNH� LGLRRW� ZHUG� XLWJH�
PDDNW�
 ú>° � 3DV� WRHQ� KHW� DNNHUERXZEHGULMI� UHQGDEHO� EOHHN�� JURHLGH� GH� LQWHUHVVH�
YDQXLW�KHW�3$*9�HQ�ZHUG�9HUHLMNHQ�HFKW�VHULHXV�JHQRPHQ� ú�± �9HUHLMNHQ�KDG�KHW�
RQGHU]RHN� QDDU� DOWHUQDWLHYH� ODQGERXZ� JHRSHUDWLRQDOLVHHUG� GRRU� GRHOVWHOOLQJHQ�
YDQ� ODQGERXZV\VWHPHQ� WH� H[SOLFLWHUHQ��=LMQ� DDQSDN�ZHUG� LQ� GH� MDUHQ�QHJHQWLJ�
WRHJHSDVW� LQ�KHW�RQGHU]RHN�QDDU�ELRORJLVFKH� ODQGERXZ�RS�GH� UHJLRQDOH�RQGHU�
]RHNVFHQWUD�YRRU�GH�RQWZLNNHOLQJ�YDQ�HHQ�¶JHwQWHJUHHUG·�ODQGERXZV\VWHHP� ú�î �,Q�
GH� SUDNWLMN� YDQ� KHW� RQGHU]RHN� RQWZLNNHOGHQ� ODQGERXZNXQGLJHQ� KHW� FRQFHSW�

JHwQWHJUHHUGH�ODQGERXZ
��+RHZHO�KDOYHUZHJH�GH�MDUHQ�WDFKWLJ�GDW�FRQFHSW�QRJ�
QLHW�FHQWUDDO�VWRQG�LQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN��ZDV�KHW�LQ�GH�EHOHLGVYRU�
PLQJ� ZHO� RSJHSLNW� GRRU� EHWURNNHQHQ� ELM� KHW� YHUJHOLMNHQGH� RQGHU]RHN�� KHW�
SURHIVWDWLRQ��GH�FRPPLVVLHV�GLH�]LFK�ERJHQ�RYHU�GH�YHUGHUH�RQWZLNNHOLQJ�YDQ�KHW�
2%6�RQGHU]RHN��KHW�RYHUOHJRUJDDQ��LQ�KHW�ELM]RQGHU�%RHULQJD��HQ�GH�DGYLVHXUV�
PHW�EHWUHNNLQJ�WRW�KHW�PHONYHHRQGHU]RHN���
� :DW� HU� QLHW� OXNWH��ZDV� YRRU� GH�PHONYHHKRXGHULM� KHW]HOIGH� W\SH� RQGHU]RHN�
YDQ�GH�JURQG�WH�NULMJHQ��'H�RRU]DNHQ�GDDUYDQ�ZDUHQ�FRPSOH[�HQ�YRRU�HHQ�QLHW�
JHULQJ�GHHO�FRQWLQJHQW��PDDU�HHQ�EHODQJULMNH�IDFWRU�ZDV�GDW�KLHUYRRU�HHQ�DQGHUH�
FOXE�PRHVW�ZRUGHQ� JHPRELOLVHHUG��0HONYHH� EHWURI� HHQ� DQGHUH� DIGHOLQJ� YDQ� GH�
15/2�HQ�HHQ� DQGHU�SURHIVWDWLRQ��2S�GH� HHQ�RI� DQGHUH�PDQLHU� OXNWH�KHW�QLHW�
������������������������������������������������ù þ�È µ�Á ¼4½ É�À ¼3º Õ�¿�À ¼4½ Á »JÃ�ÌJé8Ï�¼>À�Å�Í�Í�Ä�Æý ÿ Ñ;Û ³=É�¼4½ ¾ Ø ´Ö�¼4µ[µ�´ �´´½{ÌJÞ�é�×*�LÊR¼4½ Ë�½ ´¿�¿�¸�½ Á á ¸�¼4½ À µ�Ö�´>Ã���¹�Ø À ç3µ�¸�É�¼4Ï;·�¼4½.Ì>Þ�é�×�Ã�·�Ø »JÆ�×�Æý ²DÊR¼4½ Ë�½ ´�¿�¿�¸�½ Á á ¸�¼4½ À µ�Ö�´>Ã���¹�Ø À ç3µ�¸�É�¼4Ï;·�¼3½.ÌJÞ�éL×�Ã�·�Ø »JÆ�×�Æý Ç�È µ�Á ¼4½ É�À ¼3º á ¸�¼4½ À µ�Ö�´>Ã�×;è ¼4·�½ ¹�´½ À�Å�Í�Í�Ä�Æý ñ á ½ À ¼4è á ¸�¼4½ À µ�Ö�´.´3´�µ�´¹�Á ¼3¹�½�ÃDÌ�ÌC´¹�ÖL¹�¾ Á ¹�¾�Å�Í�Í�Ä�Æ
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RP�GH�UXQGYHHPHQVHQ�DFKWHU�GH�RQGHU]RHNVSODQQHQ�WH�NULMJHQ��QLHW�LQ�KHW�RYHU�
OHJ� WXVVHQ�GH�EHLGH�SURHIVWDWLRQV�HQ�RRN�QLHW�YLD�GH� VWUXFWXUHQ�YDQ�GH�15/2��
+RHZHO�GH�YHUDQWZRRUGHOLMNKHLG�QLHW�ELM�GH�15/2�JHOHJG�PRHW�ZRUGHQ��NDQ�
ZHO�ZRUGHQ� JHFRQVWDWHHUG� GDW� KLM� HU� LQ� GLW� JHYDO� QLHW� LQ� VODDJGH� GH� EHWURNNHQ�
SDUWLFLSDQWHQ�RS�ppQ�OLMQ�WH�NULMJHQ���
� +HW� 2%6�RQGHU]RHN� JURHLGH� XLW� WRW� HHQ� ELM]RQGHU� RQGHU]RHN�� 2QGHU]RHN�
QDDU� KHOH� EHGULMIVV\VWHPHQ� LQ� SODDWV� RS� SURHIYHOGHQ�ZDV� QLHXZ� HQ� KHW� WURN� GH�
DDQGDFKW�LQ�ELQQHQ��HQ�EXLWHQODQG� úï �1LHW�DOOHHQ�YDQ�RQGHU]RHNHUV��KHW�(QJHOVH�
0LQLVWHULH�YDQ�/DQGERXZ��LQ�GH�SHUVRRQ�YDQ�/LWWOH��WRRQGH�]LFK�]HHU�JHwQWHUHV�
VHHUG� LQ� KHW� RQGHU]RHN� WH� 1DJHOH�� QLHW� DOOHHQ� YDQZHJH� GH� ODQGERXZNXQGLJH�
DVSHFWHQ��PDDU� YRRUDO� YDQZHJH� GH� EHOHLGVPDWLJH� NDQVHQ�� 
7KH�1DJHOH� IDUPOHWV�
FRQWLQXH�WR�SURYLGH�YHU\�XVHIXO�GDWD��$V�\RX�NQRZ��ZH�DUH�SDUWLFXODUO\�LQWHUHVWHG�
LQ�WKH�LQWHJUDWHG�V\VWHP�DV�EHLQJ�WKH�RQH�PRVW�OLNHO\�WR�VDWLVI\�WKH�HQYLURQPHQ�
WDOLVWV�OREE\�DQG�\HW�RIIHU�DQ�DFFHSWDEO\�KLJK�OHYHO�RI�SURGXFWLRQ�
�+HW�RQGHU]RHN�
RS�'H�0DUNH�]RX�HYHQHHQV�HHQ�VXFFHV�ZRUGHQ��1HW�DOV�RS�GH�2%6�ZHUG�KLHU�
RQGHU]RHN�QDDU�EHGULMIVV\VWHPHQ�JHGDDQ��PDDU�KHW�JLQJ�QRJ�HHQ�VWDS�YHUGHU�GRRU�
GH�ERHU�DOV�RQGHU]RHNHU�LQ�WH�VFKDNHOHQ��'DW�ZDV�HHQ�JURWH�YHUQLHXZLQJ�LQ�KHW�
�LQWHUQDWLRQDOH��ODQGERXZNXQGLJ�RQGHU]RHN� ú3ð ��
� (HQ�DOJHPHQH�YUDDJ�GLH�ELM�GH]H�YHUQLHXZLQJHQ�LQ�KHW�ODQGERXZNXQGLJ�RQ�
GHU]RHN�JHVWHOG�PRHW�ZRUGHQ��LV�ZDW�GH�EHWHNHQLV�HUYDQ�ZDV�YRRU�GH�ODQGERXZ�
SUDNWLMN��%LHOHPDQ� LV� YDQ�RRUGHHO�GDW�KHW� HHQ� IDEHO� LV�GDW�:DJHQLQJHQ�FUXFLDDO�
ZDV�LQ�GH�PRGHUQLVHULQJ�YDQ�GH�ODQGERXZ�LQ�GH�MDUHQ�YLMIWLJ�HQ�]HVWLJ��'H�ERH�
UHQ�ZDUHQ� MXLVW�KHW�EUDQGSXQW�YDQ� LQQRYDWLH�� -H� ]RX�NXQQHQ� VWHOOHQ�GDW�RS�'H�
0DUNH�GLW�JHJHYHQ�ZHUG�JHwQVWLWXWLRQDOLVHHUG��%RHULQJD�ZLMVW�HURS�GDW�KHW�%RON�
,QVWLWXXW�DO�ODQJHU�XLWJLQJ�YDQ�¶GH�ERHU�DOV�RQGHU]RHNHU·� úô ��
�
� �������+RH�DOWHUQDWLHI�LV�JHwQWHJUHHUG"�
� 'H�YUDDJ�ZDW�¶DOWHUQDWLHI·�RPYDWWH�ZDV�YDQDI�KHW�EHJLQ��GH�&2%/��EHVSURNHQ�
]RQGHU�GDW�HHQ�VOXLWHQG�DQWZRRUG�JHYRQGHQ�ZDV��'H�15/2�KDG�ELM�PRQGH�YDQ�
GH�VWXXUJURHS�KHOGHUKHLG�JHEUDFKW��PDDU�HHQ�GHILQLWLHYH�GHILQLWLH�RRN�QLHW�NXQ�
QHQ�JHYHQ��,Q�KHW�RYHUOHJRUJDDQ�ZDV�ELM�DDQYDQJ�YDQ�GH�ZHUN]DDPKHGHQ�EHVOR�
WHQ� JHHQ� DQWZRRUG� RS� GH]H� IXQGDPHQWHOH� YUDDJ� WH� ]RHNHQ� úõ � +HOHPDDO� XLW� GH�
ZHJ�JDDQ�NRQ�HFKWHU�RRN�QLHW��ZDQW�KHW�JHwQWHJUHHUGH�V\VWHHP�YDQ�GH�2%6�ULHS�
YUDJHQ�RS�PHW�EHWUHNNLQJ� WRW�GH� FR|UGLQDWLH�YDQ�KHW�RQGHU]RHN��'LH�YRHUGHQ�
WHUXJ� WRW� KHW� GHILQLWLHSUREOHHP� YDQ� DOWHUQDWLHYH� ODQGERXZ� HQ� GDDUPHH� GH� EH�
VWDDQVJURQG�YDQ�KHW�2$/��
� $QGHUV�GDQ�GH�ELRORJLVFK�G\QDPLVFKH� ODQGERXZ�ZDV�GH�JHwQWHJUHHUGH� ODQG�
ERXZ� JHZRUWHOG� LQ� KHW� JHYHVWLJGH� ODQGERXZNXQGLJ� RQGHU]RHN�� 'LW� ZDV� HHQ�
������������������������������������������������ý ò�È µ�Á ¼4½ É�À ¼3º Õ�¿�À ¼4½ Á »JÃ�ÌJé8Ï�¼>À�Å�Í�Í�Ä�Æý ó�È µ�Á ¼4½ É�À ¼3º Õ�¿�À ¼4½ Á »JÃ�ÌJé8Ï�¼>À�Å�Í�Í�Ä�Æý ö á ½ À ¼4è á ¸�¼4½ À µ�Ö�´.´3´�µ�´¹�Á ¼3¹�½�ÃDÌ�ÌC´¹�ÖL¹�¾ Á ¹�¾�Å�Í�Í�Ä�Æý ù Ñ;Û ³D×�Æ



�����

WHNHQ� GDW� ¶GH·� DOWHUQDWLHYH� ODQGERXZ� DDQ� KHW� YHUDQGHUHQ�ZDV�� ,Q�:DJHQLQJHQ�
PHW� QDPH� RQWZLNNHOGHQ� ODQGERXZNXQGLJ� RQGHU]RHNHUV� QLHXZH� FRQFHSWHQ��
ZDDULQ�RSORVVLQJHQ�ZHUGHQ�JH]RFKW�YRRU�GH�EH]ZDUHQ�WHJHQ�GH�JDQJEDUH�ODQG�
ERXZ�� PHW� KHW� JHwQWHJUHHUGH� V\VWHHP� DOV� XLWNRPVW�� .XSHUV� �KRRJOHUDDU� DN�
NHUERXZ�LQ�:DJHQLQJHQ��]HL�LQ�KHW�RYHUOHJRUJDDQ��
>���@�JHwQWHJUHHUGH�ODQGERXZ�
>LV@�QLHW�HHQ�KDOI]DFKWH�JDQJEDUH� ODQGERXZ��PDDU�HHQ�LQWHJUDWLH�YDQ�NHQQLV�YDQ�
YURHJHU�HQ�QLHXZ�WH�RQWZLNNHOHQ�LQ]LFKWHQ��ZDDUYDQ�GH�WRHSDVVLQJ�HFRQRPLVFK�
UHQGDEHO�LV�
 úú �'H�ELRORJLVFK�G\QDPLVFKH�ODQGERXZ��GLH�LQ�GH�MDUHQ�]HYHQWLJ�]LFK�
KHW�¶DOWHUQDWLHYH·�PLQ�RI�PHHU�NRQ�WRHsLJHQHQ��NUHHJ�ODQJ]DPHUKDQG�HHQ�PLQGHU�
FHQWUDOH�SRVLWLH�HQ�]DJ�]LFK�JHFRQIURQWHHUG�PHW�DOWHUQDWLHYH�DOWHUQDWLHYHQ��*HwQ�
WHJUHHUGH�ODQGERXZ�GRRUVQHHG�KHW�VFKLVPD�DOWHUQDWLHI�JDQJEDDU��GDW�HFKWHU�GRRU�
¶HFKWH·� DOWHUQDWLHYHOLQJHQ� DOV� &OHYHULQJD� QLHW� ZHUG� ORVJHODWHQ�� $OV� ZH� KHP� DOV�
UHSUHVHQWDQW� PRJHQ� QHPHQ�� GDQ� ]LHQ� ZH� GDW� GH� ELRORJLVFK�G\QDPLVFKH� ODQG�
ERXZ�]LFK�YHU]HWWH�WHJHQ�PDUJLQDOLVHULQJ���
� %LQQHQ�KHW�RYHUOHJRUJDDQ�VWHOGH�&OHYHULQJD�KHW�YDDNVW�IXQGDPHQWHOH�NZHVWLHV�
DDQ�GH�RUGH��+LM�YURHJ�]LFK�DI�ZDW�GH�JURQGVODJ�YDQ�KHW�JHwQWHJUHHUGH�V\VWHHP�
ZDV��HHQ�YUDDJ�PHW�]RZHO�LQVWLWXWLRQHOH�DOV�ZHWHQVFKDSSHOLMNH�NDQWHQ��+HW�ELROR�
JLVFK�G\QDPLVFKH�EHGULMI�RS�GH�2%6�ZDV�JHNR]HQ�DOV�UHSUHVHQWDQW�YDQ�GH�DOWHU�
QDWLHYH�ODQGERXZ�RPGDW�GH�ELRORJLVFK�G\QDPLVFKH�JHPHHQVFKDS�KHW�EHVW�JHRU�
JDQLVHHUG�ZDV��'H� JHwQWHJUHHUGH� ODQGERXZ�ZHUNWH� GDDUHQWHJHQ� QRJ�PHW� FRQ�
FHSW�ULFKWOLMQHQ��&OHYHULQJD�ZDV�YDQ�PHQLQJ�GDW�HHQ�EHGULMI�LQ�KHW�2%6�RQGHU�
]RHN�QLHW� ¶EHGDFKW·�PRHVW�]LMQ��+HW�NRQ�ELMYRRUEHHOG�JHEDVHHUG�ZRUGHQ�RS�GH�
JURQGVODJHQ� YDQ� GH� HFRORJLVFKH� JHPHHQVFKDS��'DDUYRRU�PRHVW� KHW�(NRORJLVFK�
/DQGERXZ� .RQVXOHQWVFKDS� ZRUGHQ� LQJHVFKDNHOG�� +LHU� ZHUG� WHJHQ� LQJHEUDFKW�
GDW�KHW�RQGHU]RHN�QLHW�DOOHUOHL�DOWHUQDWLHYH�ULFKWLQJHQ�LQ�GH�PDUNW�KRHIGH�WH�WRHW�
VHQ�PDDU� HVVHQWLsOH� DVSHFWHQ�YDQ�GH� DOWHUQDWLHYH� ODQGERXZ�� HQ�GDW�KHW�PHW�GDW�
¶EHGDFKWH·�ZHO�ORVOLHS�RPGDW�HU�YHHO�FRQWDFWHQ�EHVWRQGHQ�WXVVHQ�KHW�(.2�FLUFXLW�
HQ�GH�RQGHU]RHNHUV� úû ��
� +HW�EHODQJULMNVWH�NULWLHNSXQW�YDQ�&OHYHULQJD�ZDV�GDW�KHW�JHwQWHJUHHUGH�EHGULMI�
YDQ�GH�2%6�HHQ�¶JRHG�GRRUGDFKWH�ZHWHQVFKDSSHOLMNH�SUREOHHPVWHOOLQJ·�RQWEHHU�
GH� ûü �$OV� ODQGERXZHFRQRRP�VWRRUGH�KHW�KHP�ELM]RQGHU�GDW�9HUHLMNHQ�HHQ�YHU�
NHHUGH� YRRUVWHOOLQJ� YDQ� GH� EHGULMIVHFRQRPLVFKH� DVSHFWHQ� JDI� û>° � 2YHULJHQV� ZDV�
&OHYHULQJD
V� NULWLHN�QLHW�RS�9HUHLMNHQ�RI�GLHQV�NZDOLWHLWHQ�JHULFKW��+RHZHO�KLM�
PHHQGH� GDW� GH� SUREOHHPVWHOOLQJ� YDQ� KHW� JHwQWHJUHHUGH� V\VWHHP� WHNRUWVFKRRW��
EHQDGUXNWH�KLM�GDW�GLH�NULWLHN�QLHW�9HUHLMNHQV�IXQFWLRQHUHQ�DOV�ZHWHQVFKDSSHOLMN�
FR|UGLQDWRU�EHWURI�� 
>���@�LN�KHE�E�Y��QLHWV�GDQ�ORI�YRRU�GH�ZLM]H�ZDDURS�KLM�]LMQ�
�VSLQQHZHEIXQFWLH�� WXVVHQ� EHOHLG� �2$/��� RQGHU]RHN� �>ZHWHQVFKDSSHOLMNH� EHJH�
OHLGLQJVFRPPLVVLH@� HQ�PHGHZHUNHUV� YDQ� LQVWLWXWHQ� HQ� SURHIVWDWLRQV�� HQ� SUDNWLMN�
������������������������������������������������ý ý Ñ;Û ³DÐ�ÃDÌ>Ä"��¹�µ�À�ÌJÞ�ß�Þ�Æý þ Ñ;Û ³�é�Ã�Å�é"�´µ�¹�´½ À�ÌJÞ�é�Ì�Æ�æ;¼_Ø ´3´�Á ¾ Á ¼T¿�¹�µ�Á ¼4µ[É�´µ[½ ¼4¾ ¿�¼>Î3Á À ¼3É�¼4Ø À ��Ë�&C½ ¹�ø�¾�¼4µ á À ��Ø ¸�¸DÆþ ÿ�³*�QÈ ç·�½ À ¼4è�Ú_Ø ¼3É�÷>äA�F÷>×�Æ é�Å�Æ Ì>Ð�Ä�Ã�ÌJÍ8µ�¸�É�¼4Ï[·�¼4½.ÌJÞ�é�Å�Æþ ² Ñ;Û ³QÌJå�Ã�ÌJÄ8è ¼4·�½ ¹�´½ À�ÌJÞ�é�Ð�Ã�·�À ��Ø ´Ö�¼8ÌJå�Æ Å�Æ Å�Æ
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�>FRPPLVVLH�YDQ�EHKHHU@�HQ�EHGULMIVOHLGHU��KHHIW�YHUYXOG�
 û�± �&OHYHULQJD�YHUYROJGH�
PHW�HHQ�YHUKHOGHUHQGH�EHVFKRXZLQJ�RYHU�GH�DFKWHUJURQGHQ�YDQ�GH�NZHVWLH�YDQ�
GH�JHwQWHJUHHUGH�ODQGERXZ��
7HJHOLMN�LV�HQ�EOLMIW�9HUH\NHQ�HFKWHU��>���@��HHQ�W\SL�
VFKH� UHSUHVHQWDQW� YDQ� LQ� GH� JDQJEDUH� QDWXXUZHWHQVFKDSSHQ� JHVFKRROGH� MRQJH�
ELRORJHQ�GLH� HUQVWLJ� HQ�RSUHFKW�YHURQWUXVW� ]LMQ�RYHU�GH� �RQJXQVWLJH�QHYHQYHU�
VFKLMQVHOHQ�� GLH� RSWUHGHQ� ELM� GH� WRHSDVVLQJ� YDQ� GH]H� JDQJEDUH� QD�
WXXUZHWHQVFKDSSHQ�RS�GH�OHYHQGH�QDWXXU�LQFO��GH�ODQGERXZ�R�D��LQ�GH�YRUP�YDQ�
KHW�YROJHQV�KHQ� WH� UXLPH�JHEUXLN�YDQ��HQHUJLH�HQ�JURQGVWRIIHQ���9HUH\NHQ�HQ�
]LMQ�JHHVWYHUZDQWHQ�RQGHUVFKHLGHQ�]LFK�YDQ�GH�YHOH��GRHPGHQNHUV��GRRU�KHW�DOV�
KXQ� URHSLQJ� WH�EHVFKRXZHQ� WH� WUDFKWHQ�GH]H� �RQJXQVWLJH�QHYHQYHUVFKLMQVHOHQ��
WH�EHSHUNHQ�GRRU�KHW�RQWZLNNHOHQ�YDQ�HHQ�LQ�KXQ�RJHQ��DOWHUQDWLHI��]�J���JHwQ�
WHJUHHUG�ODQGERXZV\VWHHP�
 û�î �
� 9ROJHQV�&OHYHULQJD�ZDV�KHW�JHwQWHJUHHUGH�V\VWHHP�QLHW�¶DOWHUQDWLHI·��*DQJEDUH�
HQ� DOWHUQDWLHYH� ODQGERXZ� NRQGHQ� DOOHHQ� ZRUGHQ� RQGHUVFKHLGHQ� ZDQQHHU� GH�
DFKWHUOLJJHQGH� OHYHQVYLVLHV� LQEHJUHSHQ� ZHUGHQ�� *HwQWHJUHHUGH� ODQGERXZ� ZDV�
QLHWV�DQGHUV�GDQ�HHQ�JDQJEDUH�ODQGERXZ�ZDDULQ�GH�GRHOVWHOOLQJ�ZDV�YHUEUHHG�YDQ�
HFRQRPLVFK� UHQGHPHQW� QDDU� HFRORJLVFKH� GXXU]DDPKHLG�� ZDDUELM� ]R� ]RUJYXOGLJ�
PRJHOLMN�JHEUXLN�ZHUG�JHPDDNW�YDQ�KXOSEURQQHQ��'H]H�RSYDWWLQJ�ZHUG�RYHUL�
JHQV� LQ�:DJHQLQJVH� NULQJHQ� RQGHUVFKUHYHQ�� &OHYHULQJD� YRQG� GDW� GH]H� MRQJH�
ELRORJHQ��KRH�RSUHFKW�RRN��QDwHI�ZDUHQ�DDQJH]LHQ�]LM�RQYROGRHQGH�GRRUGURQJHQ�
ZDUHQ�YDQ�GH�¶HFRQRPLVFKH�UHDOLWHLW�YDQ�GH�PDWHULDOLVWLVFK�LQJHVWHOGH�PDDWVFKDS�
SLM·� ZDDUGRRU� GH� VSHHOUXLPWH� YRRU� HHQ� JHwQWHJUHHUGH� ODQGERXZ� EHSHUNW� ZDV��
0HHU�GDQ�HHQ�SRJLQJ�YHUVSLOOLQJ�WH�YHUPLMGHQ�HQ�HIILFLsQWLH�WH�YHUKRJHQ��NRQ�HU�
GDDURP�QLHW�YDQ�YHUZDFKW�ZRUGHQ���
�
� $OWHUQDWLHI�LV�EHOHLG�
� 'H�RQWZLNNHOLQJ�YDQ�GH�JHwQWHJUHHUGH�ODQGERXZ�ULHS�GH�YUDDJ�RS�KRH�¶DOWHU�
QDWLHI·�GLH�HLJHQOLMN�ZDV��+HW�2$/�YURHJ�]LFK�GDQ�RRN�DI�RI�RQGHU]RHN�QDDU�HHQ�
GHUJHOLMN� V\VWHHP�ZHO� WRW� KHW�ZHUNWHUUHLQ� YDQ� KHW� RYHUOHJRUJDDQ� KRRUGH� �OHHV��
JHILQDQFLHUG�PRFKW�ZRUGHQ�PHW�JHOG�GDW�EHVWHPG�ZDV�YRRU�RQGHU]RHN�QDDU�DO�
WHUQDWLHYH�PHWKRGHQ���+HW�RYHUOHJRUJDDQ�GHHG�JHHQ�SULQFLSLsOH�XLWVSUDDN�RYHU�GH�
YUDDJ�KRH�DOWHUQDWLHI�KHW�JHwQWHJUHHUGH�V\VWHHP�ZDV��:DW�EHWUHIW�KHW�RQGHUEUHQ�
JHQ�ELM�]LMQ�ZHUNWHUUHLQ��OHHV��IDFLOLWHUHQ�PHW�PLGGHOHQ�GLH�EHVWHPG�ZDUHQ�YRRU�
RQGHU]RHN�QDDU� DOWHUQDWLHYH� ODQGERXZ��ZLHUS�KHW� JHHQ�REVWDNHOV�RS��1HW� ]RDOV�
KHW� JHHQ�REVWDNHOV� KDG�RSJHZRUSHQ�GRRU� SULQFLSLsOH� YUDJHQ� WH� VWHOOHQ�RYHU� GH�
ZHWHQVFKDSSHOLMNH�DFKWHUJURQG�YDQ�GH�ELRORJLVFK�G\QDPLVFKH� ODQGERXZ�HQ�KHW�
RQGHU]RHN�GDDUQDDU�HHQ�HLJHQ�SOHN�KDG�JHJHYHQ���
� +RH�DOWHUQDWLHI�JHwQWHJUHHUGH�ODQGERXZ�ZDV��ZDV�YRRUQDPHOLMN�HHQ�GHILQLWLH�
NZHVWLH��,Q�KHW�QDMDDU�YDQ������NZDP�KHW��YRRUQDPHOLMN�RS�LQVWLJDWLH�YDQ�&OH�
������������������������������������������������þ Ç�³*�QÈ ç·�½ À ¼4èDµ�¸DÆ�Å�Ð�Í�Ã�Å�å"��´µ�¹�´½ À�ÌJÞ�é�Ð�Ô Ñ;Û ³QÌJå�ÃDÌ>Ä9è ¼4·�½ ¹�´½ À�Ì>Þ�é�Ð�Ã�·�À ��Ø ´Ö�¼9ÌJå�Æ Å�Æ Ì�Æþ ñ�³*�QÈ ç·�½ À ¼4èDµ�¸DÆ�Å�Ð�Í�Ã�Å�å"��´µ�¹�´½ À�ÌJÞ�é�Ð�Ô Ñ;Û ³QÌJå�ÃDÌ>Ä9è ¼4·�½ ¹�´½ À�Ì>Þ�é�Ð�Ã�·�À ��Ø ´Ö�¼9ÌJå�Æ Å�Æ Ì�Æ
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YHULQJD�� WRW� HHQ� JHGDFKWHZLVVHOLQJ� ELQQHQ� KHW� RYHUOHJRUJDDQ� ûï � 9DQZHJH� DOOH�
QLHXZH�RQWZLNNHOLQJHQ�LQ�GH�DOWHUQDWLHYH�ODQGERXZ�YROGHHG�GH�RRUVSURQNHOLMNH�
DIEDNHQLQJ� WXVVHQ� DOWHUQDWLHI� HQ� JDQJEDDU� YDQ� GH�&2%/�QLHW� ODQJHU��+HW� SUR�
EOHHP� ZDV� KRH� NRQ� ZRUGHQ� RPVFKUHYHQ� ZDW� JDQJEDUH� ODQGERXZ� ZDV� HQ�� LQ�
VDPHQKDQJ�GDDUPHH��KRH� ¶JDQJEDDU·�KHW�JHwQWHJUHHUGH�V\VWHHP�YDQ�GH�REV�ZDV��
:DW� EHWUHIW� &OHYHULQJD�� DOV� UHSUHVHQWDQW� YDQ� GH� ELRORJLVFK�G\QDPLVFKH� ODQG�
ERXZ��GUDDLGH�KHW�RP�GH�ZHWHQVFKDSSHOLMNH�RQGHUERXZLQJ�HQ�GH� DDUG�YDQ�GH�
RQGHUOLJJHQGH� QDWXXUZHWHQVFKDS��$QGHUHQ� YRQGHQ� GH� OHYHQVYLVLH� QLHW� UHOHYDQW�
HQ�NHNHQ�QDDU�KHW�VSHFWUXP�YDQ�ZDDUGHQ�ZDDURS�GH�ODQGERXZ�JHEDVHHUG�ZDV� û3ð �
'H�JHGDFKWHZLVVHOLQJ�LQ�KHW�2$/�RYHU�ZHWHQVFKDSVILORVRILVFKH��ZHUHOGEHVFKRX�
ZHOLMNH�HQ�DQGHUH�NZHVWLHV�OHYHUGH�JHHQ�RSORVVLQJ�RS�PDDU��]R�VWHOGH�YRRU]LWWHU�
+HXYHU�� GH� PHQLQJVYRUPLQJ� ZHUG� EHYRUGHUG�� ,QWHUHVVDQW� LV� HFKWHU� YRRUDO� GH�
FRQFOXVLH�GLH�KLM�WHQ�VORWWH�WURN��
9DQ�KHW�SURHIEHGULMI�2%6��ZDDU�V\VWHPHQ�ZRU�
GHQ�YHUJHOHNHQ��ZRUGW�YHUZDFKW�GDW�KHW�VLJQDOHQ�JHHIW�QDDU�KHW�EHOHLG��'DQ�KHE�
MH�QLHW�JHQRHJ�DDQ�ZHGHU]LMGV�EHJULS�W�D�Y��ZHWHQVFKDSVILORVRILH��PDDU�PRHW�MH�GLH�
DQGHUH�EHQDGHULQJ�YDQ�$/�NXQQHQ�YHUWDOHQ��ELMYRRUEHHOG�$/�OHYHUW�PLQGHU�NLOR·V�
PDDU�PHHU�ZHO]LMQ��RI�LHWV�GHUJHOLMNV��>���@�+LM�SUREHHUW�]LFK�DOV�EHOHLGVDPEWHQDDU�
KHW�VWDQGSXQW�YDQ�GH�0LQLVWHU�LQ�WH�GHQNHQ��'LH�]RX�NXQQHQ�]HJJHQ��LN�]LH�GLH�
EHGLVFXVVLHHUGH�SUREOHPDWLHN�DOV�HHQ�DSDUWH�EHQDGHULQJ�LQ�GH�ZHWHQVFKDSVEHRHIH�
QLQJ��(HQ�DQGHUH�]DDN� LV�HFKWHU��KRH�KDDO� LN�RS�NRUWH� WHUPLMQ�GH� IRXWHQ�XLW�GH�
�JDQJEDUH��ODQGERXZ��'DDUYRRU�KHE�LN�KHW�JHwQWHJUHHUGH�EHGULMI�QRGLJ�
 ûô �
� ,Q� KHW� RYHUOHJRUJDDQ� JURHLGH�� NRUWRP�� KHW� LQ]LFKW� GDW� KHW� RQGHU]RHN� QDDU�
DOWHUQDWLHYH�ODQGERXZ�XLWHLQGHOLMN�EHOHLGVJHRULsQWHHUG�ZDV��+HW�]RFKW�DQWZRRU�
GHQ� RS� YUDJHQ� GLH� GRRU� GH� SROLWLHN� HQ� KHW� DPEWHOLMN� DSSDUDDW�ZHUGHQ� JHVWHOG��
(HQ� DIEDNHQLQJ� YDQ� DOWHUQDWLHYH� ODQGERXZ� RS�ZHWHQVFKDSSHOLMNH� JURQGHQ�ZDV�
QLHW�PRJHOLMN��'DDUELM�VSHHOGH�RRN�GH�YHUPDDWVFKDSSHOLMNLQJ�YDQ�GH�ODQGERXZ�HQ�
GDDUPHH�YDQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN��SUREOHHP��HQ�GRHOVWHOOLQJHQ�ZHU�
GHQ� QLHW� ODQJHU� EHSDDOG� GRRU� KHW� ¶JURHQH� IURQW·�ZDDUYDQ� KHW� ODQGERXZNXQGLJ�
RQGHU]RHN�GHHO�XLWPDDNWH��PDDU�PHHU�HQ�PHHU�GRRU�SROLWLHNH�NHX]HQ�GLH�LQJH�
EHG�ZDUHQ� LQ� HHQ�EUHGHUH�GLVFXVVLH� RYHU�GH� VDPHQOHYLQJ��'LW� LQ]LFKW�YHUWDDOGH�
]LFK�� LQ� GH� ZRRUGHQ� YDQ� +HXYHU�� LQ� HHQ� DJHQGDVHWWLQJ� GLH� GRRU� DPEWHQDUHQ�
ZHUG�EHSDDOG� ûõ �+HW�GHEDW�RYHU�DOWHUQDWLHYH�ODQGERXZ�ZDV�VWHUN�SROLWLHN�JHODGHQ�
������������������������������������������������þ ò Ñ;Û ³QÌ�Ì�Ã8ÌJÄ���¹�Ø À[ÌJÞ�é�Å�¼4µ Ñ;Û ³QÌ4Å�ÃT×�Í�¾ ¼4¿�Á ¼4Ï;·�¼4½nÌJÞ�éLÅ�Æ á À �\¶�¼j·�¼4¾ ¿�½ ¼4Ë�À µ�ÖrÉ�´µ�Ò�¼4Á9É�¼4½ ¾ Ø ´ÖrÉ�´�µk¶�¼�¼4Ø è ¶�¼É�¼4½ Ö�´3¶�¼4½ À µ�Ö9¶�¸�¸�½ á ¸�¼4½ À µ�Ö�´{º9´¾�¼4½6 º;´Á�Ï�¸�¼>À Á ¼_Ï�¼4Á�¶�¼Tº;¼>¼4½ Ö�´�É�¼TÉ�´µ=¶�¼C¶�À ¾ Î3¹�¾ ¾ À ¼,� Æ á ¸�¼4½ À µ�Ö�´T´µ�Á º;¸�¸�½ ¶�¶�¼C¶�´�Á�Ò�À �Ö�¼>¼4µ�¾ Á ¼4µ�¸�ÖL½ ´3´èTº;´¾8Ï[´3´½[¼>¼4µlÀ Ï;¿�½ ¼4¾ ¾ À ¼\Ò�´3¶rÖ�¼4Ö�¼3É�¼4µ�Æ Ñ;Û ³QÌ>Å�Ã{×�Í�¾ ¼4¿�Á ¼4Ï[·�¼4½VÌJÞ�éLÅ�Æ{æ;¼nÀ µ�¶�½ ¹�Ë�¶�´�Á8Ò�À �V¼>¼4µ¼>À Ö�¼4µ�»4À µ�µ�À Örµ�¸�Á ¹�Ø À ¾ Á;À ¾#��º;´3´½ ·�À �}¶�¼\¾ Á ¸�è8¸�É�¼4½ À Ö�¼4µ�¾9¹�À Á ¾ Á ¼4Ë�¼4µ�¶íÁ ¸�Á9Ø ¼3É�¼4µlË�¸�Ï[Á#��º9´¾;´Ø_¹�À Á;´µ�¶�¼4½ ¼n¾ Á ¹�Ë�Ë�¼4µÖ�¼4½ ¼4»4¼4µ�Æþ ó.È µx¶�¼[È [ Ñ;Û ä�Ã�¶�¼�À µ�Á ¼4½ µ�´�Á À ¸�µ�´Ø ¼�¸�½ ÖL´µ�À ¾ ´�Á À ¼;É�¸�¸�½T·�À ¸�Ø ¸�Ö�À ¾ Î4Ò�¼[Ø ´µ�¶�·�¸�¹�º�Ã�¸�µ�Á ¾ Á ¸�µ�¶nÀ µj¶�À ¼[Á À ��¶n¼3É�¼4µ�¼>¼4µ�¾T¼>¼4µÁ º;¼>¼>¶�¼4Ø À µ�Ö]Á ¹�¾ ¾ ¼4µ�Ö�¼8\ µ�Á ¼4ÖL½ ¼>¼4½ ¶[¼4µ�´Ø Á ¼3½ µ�´Á À ¼4è Æ Ñ;Û ³QÌ>é�Æþ ö Ñ;Û ³QÌ>Å�Ã�×�Í8¾ ¼4¿�Á ¼4Ï;·�¼4½.Ì>Þ�é�Å�Æþ ù���¼4Á�¾ Á ´�µ�¶�¿�¹�µ�Á�É�´µ���¼4¹�É�¼4½Qº9´¾Q¸�É�¼4½ À Ö�¼4µ�¾�µ�À ¼4Á�µ�À ¼4¹�º�Æ Û ØDÀ µnÌJÞ�ß�Þ;Ò�´3¶ á ¸�¼4½ À µ�Ö�´_À ¼4Á ¾�É�¼4½ Ö�¼4Ø À ��Ë�·�´´½ ¾�Ö�¼4¾ Î4Ò�½ ¼3É�¼4µÀ µV¼>¼4µV´½ Á À Ë�¼4ØDÀ µ�]"G K;JLK;^6D F G Q,_ `)M N!M D F<M D F G QLI"abI S D G Q/M I<J�Æ���¼4Á�Ö�À µ�Ö9Ò�À ¼4½U¸�Ïs¼>¼4µ=½ ¼3¿�Ø À ¼4Ë�´3´µ��VÆ�É�´µ=¶�¼4½Qär¸�Ø ¼4µ�Ã�Ò�¼4Á�Ò�¸�¸�è ¶É�´µ�Ò�¼3Á_Ø ´�µ�¶�·�¸�¹�º8Ë�¹�µ�¶�À Ö\·�¹�½ ¼>´¹xÉ�´µ�¶�¼=Ü=¼>¶�¼4½ Ø ´�µ�¶�¾ ¼VÕLÁ À Ë�¾ Á ¸�è Ï�¼4¾ Á ¾ Á ¸�è è ¼4µ�À µ�¶�¹�¾ Á ½ À ¼LÃF¶�À ¼VÀ µ�Ò�¼3Á »4¼4Ø è ¶�¼=Á À ��¶�¾ Î3Ò�½ À è Á Ã´Ø ¾ Ï�¼>¶�¼VÒ�¼3ÁC·�¸�¼4Ë��¼%c�^"F<M S I<R;I<J�X N;J,R!YUK8HLZUÃU¶�¼VË�½ À Á À ¼4Ër¸�¿�¶�¼VÖ�´µ�ÖL·�´½ ¼VØ ´�µ�¶�·�¸�¹�º À µr¾ Î4Ò�¼4½ ¿�¼=·�¼3º9¸�¸�½ ¶�À µ�Ö�¼4µ�Ò�´¶
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HQ�KHW� ODQGERXZNXQGLJ�RQGHU]RHN�NRQ�GDDU�QLHW�YDQ�ZRUGHQ� ORVJHPDDNW��+HW�
OLMNW�HURS�GDW�KHW�RQGHUNHQQHQ�YDQ�GLW�ODDWVWH�HHQ�UHODWLHYH�GRRUEUDDN�EHWHNHQGH�
LQ�KHW�WDPHOLMN�PRHL]DPH�RSHUHUHQ�YDQ�KHW�2$/��
�
� 5XLPWH�YRRU�KHW�YHOG�
� ,Q�KHW�GHEDW�RYHU� DOWHUQDWLHYH� ODQGERXZ�ERRG�GH�15/2�²�ELM�PRQGH�YDQ�
KHW�RYHUOHJRUJDDQ�HQ�DDQSDOHQGH� LQVWDQWLHV�²�UXLPWH�DDQ�DOOH�EHODQJKHEEHQGHQ��
,Q� ODDWVWH� LQVWDQWLH� NRRV� GH� UDDG� HHQ� SUDJPDWLVFK� VWDQGSXQW�� DOWHUQDWLHI� LV� GLH�
ODQGERXZ�GLH�RSORVVLQJHQ�DDQGUDDJW�YRRU�GH�EHOHLGVSUREOHPHQ�DDQJDDQGH�PLOL�
HX�� RYHUSURGXFWLH�� HQ]RYRRUW�� (HQ� GHUJHOLMN� SUDJPDWLVPH� ZDV� &OHYHULQJD�
YUHHPG�� ,Q�GH�GLVFXVVLHV�RYHU�KHW�2%6�RQGHU]RHN�EHHW�KLM� ]LFK�PHHU�HQ�PHHU�
YDVW� LQ�SURFHGXUHOH�NZHVWLHV�HQ�ZDW�KLM�]DJ�DOV�GH�EHOHLGVPDWLJH�XLWJDQJVSXQWHQ�
YDQ�KHW�ZHUN�YDQ�KHW�RYHUOHJRUJDDQ��KHW�UDSSRUW�YDQ�GH�VWXXUJURHS� ûú �+HW�KRHIW�
QLHW�WH�YHUED]HQ�LQGLHQ�KLM�]LMQ�KDNNHQ�LQ�KHW�]DQG�]HWWH�RPGDW�KLM�JHHQ�JHKRRU�
PHHQGH� WH�YLQGHQ�YRRU� ]LMQ� DUJXPHQWHQ�ZDW�EHWUHIW�GH�ZHWHQVFKDSSHOLMNH�RQ�
GHUERXZLQJ� YDQ� KHW� 2%6�RQGHU]RHN�� %LM� ]LMQ� DIVFKHLG�� YRRUMDDU� ������ ZHUG�
&OHYHULQJD�EHGDQNW�YRRU�]LMQ�LQEUHQJ�LQ�KHW�RYHUOHJRUJDDQ��RQGHU�PHHU�GRRU�DOV�
KRU]HO� YDQ�KHW�RYHUOHJ�RYHU� DOWHUQDWLHYH� ODQGERXZ� WH� IXQJHUHQ� ûû �%RHULQJD��RS�
W\SLVFK�LURQLVFKH�ZLM]H��PHUNWH�RS�GDW�PHW�KHW�YHUNHWWHUHQ�YDQ�GH�JHwQWHJUHHUGH�
ODQGERXZ�&OHYHULQJD� ]HJHQULMN�ZHUN� GHHG�� 
>���@� QDPHOLMN� KHW� YHUVQHOG�ZLQQHQ�
YDQ�VFHSWLVFKH�RQGHU]RHNOHLGHUV�YRRU�KHW�LGHH�YDQ�KHW�RQWZLNNHOHQ�YDQ�JHwQWH�
JUHHUGH�ODQGERXZ
� ° üü �
� 'H� 15/2� IDFLOLWHHUGH� GH� RSNRPVW� YDQ� GH� JHwQWHJUHHUGH� ODQGERXZ� LQ� GH�
YURHJH�MDUHQ�WDFKWLJ�RS�GH]HOIGH�PDQLHU�DOV�KLM�GDW�JHGDDQ�KDG�PHW�GH�ELRORJLVFK�
G\QDPLVFKH�ODQGERXZ�LQ�GH�ODWH� MDUHQ�]HYHQWLJ��'H�UDDG�ERRG�HHQ�SODWIRUP�HQ�
UXLPWH�YRRU�RQGHU]RHN��'H�ELRORJLVFK�G\QDPLVFKH�ODQGERXZ�YHUORRU�KDDU�FHQ�
WUDOH�SRVLWLH��HHQ�RQWZLNNHOLQJ�GLH�ELQQHQ�GH�15/2�QLHW�H[SOLFLHW�ZHUG�EHVSRH�
GLJG�PDDU�RRN�QLHW�WHJHQJHJDDQ��,Q�GLH�]LQ�OLHW�GH�15/2�¶KHW�YHOG·�HHQ�HLJHQ�
ULFKWLQJ� YLQGHQ�� 8LWJHVSURNHQ� V\PSDWKLH� YRRU� GH� RSNRPHQGH� JHwQWHJUHHUGH�
EHQDGHULQJ�LV�HU�HFKWHU�ZHO�GHJHOLMN�WH�EHVSHXUHQ�LQ�GH�GLYHUVH�YHUJDGHUYHUVODJHQ�
�������������������������������������������������������������������������������������������������������������������´è Ö�¼3º;¼4»4¼4µ�ÆTêC´µR¶�¼4½�är¸�Ø ¼4µkÏ�¼>¼4µ�¶�¼�¶�´Á[¶�¼xÖL½ ¸�µ�¶�¾ Ø ´ÖrÉ�´µk·�À ¸�Ø ¸�Ö�À ¾ Î4Ò�ç3¶�øLµ�´Ï�À ¾ Î4Ò�¼xØ ´�µ�¶�·�¸�¹�º À ½ ½ ´Á À ¸�µ�¼>¼4Ø8¼4µ¸�µ�º;¼3Á ¼4µ�¾ Î4Ò�´�¿�¿�¼4Ø À �	Ëxº9´¾]¼4µíÎ>¸�µ�¾ Á ´�Á ¼>¼4½ ¶�¼VÁ ¸�ÁC»4À ��µí¸�µ�Á ¾ Á ¼4Ø Á ¼4µ�À ¾]¶�´ÁC¶�¼}¸�É�¼4½ Ò�¼>À ¶�ÃUÀ µr¿�Ø ´3´�Á ¾_É�´µí¸�½ ¶�¼}¸�¿�»3´Ë�¼=Á ¼¾ Á ¼4Ø Ø ¼4µn¶�¸�¸�½.Ö�¸�¼>¶�¼8É�¸�¸�½ Ø À Î4Ò�Á À µ�Ö�Ã�¸�µ�¶�¼3½ »4¸�¼4Ë\À µ\Ö�´µ�Ö[Ò�´¶VÖ�¼4»4¼4Á{¼4µ}·�À ¸�Ø ¸�Ö�À ¾ Î3Ò�ç4¶�ø�µ�´Ï�À ¾ Î4Ò�¼]É�¸�¸�½ Ø À Î4Ò�Á ¼4½ ¾{À µn¶�À ¼4µ�¾ ÁÒ�´¶;Ö�¼4µ�¸�Ï�¼4µ�Æ�Ý=¼4è ¼4½ ¼4½ ¼4µ�¶;´3´µ[Ò�¼4Á Ñ9á Õ�ç4¸�µ�¶�¼4½ »4¸�¼4ËDÃ�Ï�¼>¼4µ�¶�¼_Ò�À �4Ã�7 ¾ Á ´´Á�·�À �UÉ�¸�¸�½ ·�´´ÁDÉ�´¾ Á�¶�´�Á�Ò�¼4Á�µ�¼4Ï�¼4µ[É�´�µ=¶�¼4»4¼¿�½ ¸�¼3É�¼4µ\Ö�¼>¼4µ\»4À µ\Ò�¼>¼4è Á Ã"� Æ Æ Æ � 7 ÆDÈ µ\»>À ��µ\½ ¼4¿�Ø À ¼4Ë}·�¼4Á ¸�¸�Ö�¶�¼ á ¸�¼4½ À µ�Ö�´]¶�´�ÁUÒ�¼4ÁFärÀ µ�À ¾ Á ¼4½ À ¼;À µ�¾ ¿�¼>¼4Ø ¶�¼;¸�¿VÉ�½ ´Ö�¼4µ\¹�À Á{¶�¼¾ ´Ï�¼4µ�Ø ¼3É�À µ�Ö=¼4µ\¶�´´½ ·�À �C¼>¼4µA ¸�¿�¼4µn¼4µ=É�¸�¸�½ »4À Î4Ò�Á À Ö[¿�¸�¾ À Á À ¼4è�·�¼4Ø ¼>À ¶A� É�¸�¼4½ ¶�¼8�Fº9´3´½ ·�À �]¸�µ�¶�¼4½ »4¸�¼3Ë\À µ\¶�¼;¼>¼4½ ¾ Á ¼8¿�Ø ´´�Á ¾·�¼>¶�¸�¼4Ø ¶�À ¾;¸�Ï ¸�¿�Ë�¸�½ Á ¼nÁ ¼4½ Ï�À ��µ�·�½ ¹�À Ë�·�´½ ¼j´µ�Á º;¸�¸�½ ¶�¼4µ�¸�¿�´3Î3Á ¹�¼4Ø ¼\É�½ ´Ö�¼4µlÁ ¼nË�½ À ��Ö�¼4µ�� Æ.æ;¼nË�¼4¹�»4¼\É�¸�¸�½�¼J¼4µ·�À ¸�Ø ¸�Ö�À ¾ Î4Ò�ç4¶�ø�µ�´Ï�À ¾ Î4Ò\·�¼>¶�½ À ��èUÀ µj¶�¼[¸�·�¾{Ë�º9´Ï�É�¸�Ø Ö�¼4µ�¾ á ¸�¼4½ À µ�Ö�´8µ�À ¼4ÁUÉ�¸�¸�½ ÁU¹�À Á{Ö�¼4Ø ¸�¸�è ¾ ¸�É�¼4½ º;¼4Ö�À µ�Ö�¼4µ�Ã�Ï�´3´½T¹�À ÁÒ�¼4Á�è ¼>À Á�¶�´Á�¶�¼4»4¼_½ À Î3Ò�Á À µ�Ö8¶�¼TÏ�¼>¼4¾ Á ¼_¿�½ ´Ë�Á À ¾ Î4Ò�¼C¼4½ É�´½ À µ�Ö8Ò�´¶;¸�¿[Ò�¼3Á�Ö�¼4·�À ¼>¶8É�´�µ=´Ø Á ¼4½ µ�´�Á À ¼3É�¼_Ø ´�µ�¶�·�¸�¹�º9Ï�¼3Á Ò�¸�¶�¼4µ�Æþ ý"$C¼4µ�µ�¼4Ø À ��Ë=Ë�º9´ÏoÒ�¼3ÁU¸�¸�Ë=·�À µ�µ�¼4µ}¶�¼]·�À ¸�Ø ¸�Ö�À ¾ Î4Ò�ç4¶�ø�µ�´Ï�À ¾ Î4Ò�¼]É�¼4½ ¼4µ�À Ö�À µ�Ö[Á ¸�ÁF´3´µ�É�´½ À µ�Ö�¼4µ�Æ á ¸�¼4½ À µ�Ö�´C¾ Î4Ò�½ ¼>¼4èQ¸�¿ÌJé;´¹�ÖL¹�¾ Á ¹�¾{Ì>Þ�é�Ð�� ·�½ À ¼4è�À µ=´½ Î3Ò�À ¼4è á ¸�¼3½ À µ�Ö�´U�Q´´µ���¼4¹�É�¼4½U¼4µ[ÊR´µ�¾ À µ�Ë�¶�´ÁQÚ_Ø ¼3É�¼4½ À µ�Ö�´� À µV¶�À ¼_Ë�½ À µ�Ö�¼4µV¶�¼_Ë�¸�¹�¾Q¸�¿¶�¼TË�¸�¿;Ë�½ À ��ÖLÁ � Æþ þ Ñ;Û ³QÌJå�Ã�ÌJÄ8è ¼4·�½ ¹�´½ À�ÌJÞ�é�ß�Ð�Ã�¿�¹�µ�Á�Þ�Æ² ÿ ÿ�ÊR¼4½ Ë�½ ´�¿�¿�¸�½ Á á ¸�¼4½ À µ�Ö�´>Ã���¹�Ø À ç3µ�¸�É�¼4Ï;·�¼3½.ÌJÞ�éL×�Ã�·�Ø »JÆ�Å�Æ
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HQ�DQGHUH�VWXNNHQ��%LQQHQ�GH�UDDG�ZHUG�GH�JHwQWHJUHHUGH�ODQGERXZ�RRN�JH]LHQ�
DOV�GH�EHQDGHULQJ�PHW�KHW�PHHVWH�WRHNRPVWSHUVSHFWLHI�YRRU�GH�SUREOHPHQ�ZDDU�
PHH�GH�ODQGERXZ�JHFRQIURQWHHUG�ZDV���
�
� �������*HwQWHJUHHUG�RS�GH�SROLWLHNH�DJHQGD�
� +HW�FRQFHSW�¶JHwQWHJUHHUGH�ODQGERXZ·�NZDP�LQ�GH�ORRS�YDQ�GH�MDUHQ�WDFKWLJ�
RS� GH� SROLWLHNH� DJHQGD�� PDDU� ELM� GH� RPPHNHHU� YDQ� KHW� PLQLVWHULH� EOHHI� GH�
15/2� RS� DIVWDQG�� (HQ� FHQWUDOH� URO� ZDV� ZHJJHOHJG� YRRU� KHW� &HQWUXP� YRRU�
/DQGERXZ�HQ�0LOLHX�YDQ�9DQ�GHU�:HLMGHQ��KHW�&/0��GDW�ZH�DO�ELM�GH�RQWZLN�
NHOLQJ� YDQ� KHW� 2%6�RQGHU]RHN� WHJHQ� ZDUHQ� JHNRPHQ�� +HW� RQWZLNNHOGH� HHQ�
VRFLDDO�HFRQRPLVFK� FRQFHSW� YDQ� ¶JHwQWHJUHHUGH� ODQGERXZ·� ° ü>° � +LHULQ� ZHUG� GH�
ODQGERXZ�DOV�HHQ�PDDWVFKDSSHOLMN�YHUVFKLMQVHO�EHQDGHUG��ZDDUELM�HFRQRPLVFKH�HQ�
HFRORJLVFKH�EHODQJHQ�LQ�GH�YROOH�EUHHGWH�ZHUGHQ�JHDQDO\VHHUG���
� 9DQ� GHU� :HLMGHQ� NUHHJ� WRHJDQJ� WRW� KHW� EHOHLG� YLD� GH� :HWHQVFKDSSHOLMNH�
5DDG�YRRU�KHW�5HJHULQJVEHOHLG� �:55���,Q������ZHUG�KHW�SURMHFW� ¶%HOHLGVJH�
ULFKWH�WRHNRPVWYHUNHQQLQJ·�DIJHVORWHQ�PHW�KHW�UDSSRUW�(HQ�YHUUXLPLQJ�YDQ�SHUVSHF�
WLHI�� GDW� ELM]RQGHUH� DDQGDFKW� DDQ� GH� ODQGERXZ� EHVWHHGGH�� 9RRU� GH� XLWZHUNLQJ�
YDQ� KHW� LGHH� YDQ� HHQ� ¶ODQGERXZ�PHW� YHUEUHGH� GRHOVWHOOLQJ·�ZHUG� GH� YDNJURHS�
0LOLHXELRORJLH�YDQ�GH�XQLYHUVLWHLW�YDQ�/HLGHQ� LQJHVFKDNHOG��:55�OLG�&�7��GH�
:LW� VSHHOGH�HHQ� LQVWUXPHQWHOH� URO�RP�GH�DQDO\VH�EXLWHQ�JHYHVWLJGH� ODQGERXZ�
NULQJHQ� ²�:DJHQLQJHQ� ²� WH� SODDWVHQ� ° ü�± � +HW� UHVXOWHHUGH� LQ� HHQ� YRRUVWXGLH� XLW�
�����RQGHU�GH�WLWHO�%RXZVWHQHQ�YRRU�HHQ�JHwQWHJUHHUGH�ODQGERXZ� ° ü�î �'DDUELM�ZHUG�LQ�
VDPHQZHUNLQJ�PHW�KHW�/(,�HHQ�PRGHO�YRRU�GH�1HGHUODQGVH�ODQGERXZ�RQWZLN�
NHOG�ZDDULQ�GH�RQGHUOLQJH�DIZHJLQJ�HQ�KHW�WRHWVHQ�YDQ�GH�YHUHQLJEDDUKHLG�YDQ�
GRHOVWHOOLQJHQ� YRRU� PLOLHX�� ODQGERXZ�� HQHUJLH�� ZHUNJHOHJHQKHLG� HQ� LQNRPHQ�
NZDQWLWDWLHI� RQGHU]RFKW� NRQGHQ� ZRUGHQ� ° üï � +HW� FRQFHSW� ¶JHwQWHJUHHUGH� ODQG�
ERXZ·�ZHUG�KLHU�RPVFKUHYHQ�DOV�¶KHW�QDVWUHYHQ�YDQ�PHHUGHUH��KHOGHU�RPVFKUH�
YHQ� VRFLDOH��HFRQRPLVFKH�HQ�PLOLHXGRHOVWHOOLQJHQ� WHJHOLMN�PHW�]R�PLQ�PRJHOLMN�
DIZHQWHOLQJ�HQ�WHJHQ�]R�ODDJ�PRJHOLMNH�NRVWHQ·��LQ�SODDWV�YDQ�XLW�WH�JDDQ�YDQ�GH�
VWULMGLJKHLG�YDQ�GHUJHOLMNH�GRHOVWHOOLQJHQ� ° ü3ð �+HW� FRQFHSW�ZHUG�H[SOLFLHW� JHFRQ�
WUDVWHHUG�PHW� ¶JHwQWHJUHHUGH�SODDJEHVWULMGLQJ·�²�KHW�EHKHOVW� LQWHJUDWLH�YDQ�GRHO�
VWHOOLQJHQ� LQ� SODDWV� YDQ�PLGGHOHQ� ²�PHW� ¶DOWHUQDWLHYH� ODQGERXZ·� ²� JHHQ� YRRU�
VFKULMYHQ�YDQ�EHGULMIVV\VWHPHQ�RI�PLGGHOHQ��JHHQ�KHULQULFKWLQJ�YDQ�GH�PDUNW�HQ�
JHHQ�JURWHUH�URO�YDQ�GH�RYHUKHLG�²�HQ�PHW� ¶PLOLHXYULHQGHOLMNH� ODQGERXZ·�²�GH�
GRHOVWHOOLQJHQ�]LMQ�EUHGHU� ° üô ��
������������������������������������������������² ÿ ²9æ;¼närÀ Ø À ¼4¹�¶�¼4è ¼4µ�¾ À ¼4ç3µ�¸�Á ´ed2I W J/M I V
S I I S R;I�f�N;J,R!YUK8HLZm¹�À ÁVÌJÞ�ß�Þ�ÃTÖ�¼>¾ Î4Ò�½ ¼3É�¼4µk¶�¸�¸�½ á ´½ Á��Q¶�¼4Ø Ã_À µ�Á ½ ¸�¶�¹�Î>¼>¼4½ ¶�¼x¶�À Á·�¼4ÖL½ À ¿DÆ² ÿ Ç�È µ�Á ¼4½ É�À ¼3ºRÝ=´�·�·�À µ�Ö�¼LÃ�å"��¹�µ�À�Å�Í�Í�Ä�Æ/��À �UÏ�¼>¼4µ�Á�¶�´Á�¶�À Á�¼>¼4µ[Ö�¸�¼>¶�¼_»3´3´�Ë9º9´¾ Æ² ÿ ñ�êC´µ[¶�¼4½�ÊR¼>À �¶�¼3µ�Ã á ¸�¹�º9¾ Á ¼4µ�¼4µ;É�¸�¸�½Q¼>¼4µ�Ö�¼8\ µ�Á ¼4ÖL½ ¼>¼4½ ¶�¼_Ø ´µ�¶�·�¸�¹�º�Æ² ÿ ò�êC´µ[¶�¼4½�Êk´Ø Ã�ÕL¿�¼>¼4Ø ½ ¹�À Ï[Á ¼TÉ�¸�¸�½F¼>¼4µ�ÖL¼8\ µ�Á ¼4ÖL½ ¼>¼4½ ¶�¼_Ø ´µ�¶�·�¸�¹�º�Æ² ÿ ó�êC´µ[¶�¼4½�ÊR¼>À �¶�¼3µ�Ã�abK8HLZ?F<M I<JLI<J�Ã�ß�×�Æ�Êk´Ø Ã�`!g�I I<X S H,D ^hM I�ÃDÌ�Æ² ÿ ö�êC´µ[¶�¼4½�ÊR¼>À �¶�¼3µ�Ã�abK8HLZ?F<M I<JLI<J�Ã�ß�Ð�çß�Ä�Æ
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� 'H�LURQLH�ZLO�GDW�MXLVW�YRRUGDW�KHW�:55�UDSSRUW�GH�JHwQWHJUHHUGH�ODQGERXZ�
RS�GH�SROLWLHNH�DJHQGD�]HWWH��GH�DDQGDFKW�YRRU�RQGHU]RHN�QDDU�DOWHUQDWLHYH�ODQG�
ERXZ�DDQ�KHW�YHUZDWHUHQ�ZDV��,Q�QRYHPEHU������ZHUG�LQ�KHW�2$/�JHPHOG�GDW�
GH�/DQGERXZKRJHVFKRRO�]LFK�EHUDDGGH�RYHU�KHW�YRRUW]HWWHQ�YDQ�KHW�RQGHUZLMV�
HQ�RQGHU]RHN�RS�KHW�JHELHG�YDQ�DOWHUQDWLHYH�ODQGERXZ� ° üõ �(U�ZDV�NUDFKWLJH�WH�
JHQVWDQG� YDQ� PHQVHQ� DOV� 9HUYHOGH�� GLH� KHW� PDDU� RQ]LQ� YRQGHQ�� 0DDU� WHYHQV�
ZHUG� JHPHOG� GDW� GH� /DQGERXZKRJHVFKRRO� ]LFK� EHJRQ� WH� UHDOLVHUHQ� GDW� ]H� GH�
ERRW�YDQ�GH�JHwQWHJUHHUGH� ODQGERXZ�GUHLJGH� WH�PLVVHQ��'H]H�ERRW�NZDP�QLHW�
YDQXLW�1DJHOH�RI�GH�15/2��PDDU�YDQXLW�/HLGHQ�HQ�GH�:55���
� %RXZVWHQHQ�JDI�DDQOHLGLQJ�WRW�HHQ�EUHHG�JHGUDJHQ�GHEDW��ZDDUELM�RS�GH�/DQG�
ERXZKRJHVFKRRO� LQ� ����� HHQ� FRQJUHV�ZHUG� EHOHJG�� GLYHUVH� LQVWDQWLHV� ]RDOV� GH�
6WLFKWLQJ�1DWXXU�HQ�0LOLHX�HHQ�UHDFWLH�JDYHQ�HQ�PLQLVWHU�*��%UDNV�LQ������PHW�
HHQ�VWDQGSXQW�NZDP��GDW�RS�]LMQ�EHXUW�ZHHU�UHDFWLHV�NUHHJ�YDQ�RQGHU�PHHU�GH�
YDNJURHS�0LOLHXELRORJLH��$DQ�GH�YRRUDYRQG�YDQ�KHW�GHEDW�RS���IHEUXDUL������LQ�
GH�YDVWH�&RPPLVVLH�YRRU�/DQGERXZ�YDQ�GH�7ZHHGH�.DPHU�RYHU�KHW�VWDQGSXQW�
YDQ�GH�PLQLVWHU��SXEOLFHHUGH�1DWXXU�HQ�0LOLHX�HHQ�QRWLWLH�ZDDULQ�NULWLVFK�JHNH�
NHQ� ZHUG� QDDU� GH� SUDNWLVFKH� FRQVHTXHQWLHV� YDQ�%RXZVWHQHQ� ° üú � 'H� QRWLWLH� ZDV�
JHVFKUHYHQ� GRRU� 'ROI� /RJHPDQQ�� PHW� PHGHZHUNLQJ� YDQ� 5RE� %RHULQJD� HQ�
+DUP�YDQ�GHU�:DO��1DWXXU�HQ�0LOLHX�]HWWH�JURWH�YUDDJWHNHQV�ELM�GH�VWHOOLQJ�YDQ�
GH�PLQLVWHU�GDW�KLM�GH�PHHVWH�GRHOVWHOOLQJHQ�YDQ�%RXZVWHQHQ�UHHGV� LQ�]LMQ�EHOHLG�
KDG� YHUZHUNW� HQ� FRQVWDWHHUGH� GDW� HU� LQ� KHW� JHKHHO� JHHQ� DDQNRQGLJLQJHQ� YRRU�
EHOHLGVZLM]LJLQJHQ�WH�YLQGHQ�ZDUHQ�LQ�GLHQV�¶VWDQGSXQW·��'H�VWLFKWLQJ�PLVWH�HHQ�
V\VWHPDWLVFKH�DDQSDN�YDQ�JHwQWHJUHHUGH�ODQGERXZ�LQ�KHW�EHOHLG�HQ�FRQVWDWHHUGH�
GDW�NQHOSXQWHQ�WH�ODDW�ZHUGHQ�RQWGHNW�HQ�YHUKROSHQ��,Q�GH�QRWLWLH�ZHUGHQ�GH]H�
NQHOSXQWHQ�LQ�NDDUW�JHEUDFKW��LQ�KHW�ELM]RQGHU�GLH�RS�KHW�JHELHG�YDQ�RQGHU]RHN�
HQ�GH�GRRUVWURPLQJ�YDQ� UHVXOWDWHQ�GDDUYDQ�QDDU�GH�SUDNWLMN� ° üû �$OOH� UHGHQ�YRRU�
EH]RUJGKHLG�HQ�RSJHWURNNHQ�ZHQNEUDXZHQ�ELM�KHW�EOLMPRHGLJH�VWDQGSXQW�YDQ�GH�
PLQLVWHU��9LD�GH�URXWH�YDQ�GH�:55�NUHHJ�KHW�GHEDW�RYHU�DOWHUQDWLHYH�ODQGERXZ�
HHQ� VWHYLJH� LPSXOV�� ZDDUELM� GH� PLQLVWHU� LQ� LHGHU� JHYDO� IRUPHHO� HHQ� VWDQGSXQW�
LQQDP�� ,QKRXGHOLMN� JDI� KHW� RRN� HHQ� QLHXZH� GUDDL�� KHW� EUHGH� FRQFHSW� ¶JH�
LQWHJUHHUGH�ODQGERXZ·�VWRQG�QX�SURPLQHQW�RS�GH�DJHQGD���
� %LQQHQ�GH�15/2�ZDV�PHQ�RS�GH�KRRJWH�YDQ�GH]H�RQWZLNNHOLQJHQ��%RXZVWH�
QHQ� ZHUG� XLWYRHULJ� EHVSURNHQ� LQ� GH� UDDG�� PHW� DOV� NULWLHN� GDW� KHW� WH� PDFUR�
HFRQRPLVFK�ZDV� °° ü �*HwQWHUQDOLVHHUG�ZHUG�KHW�EHJULS�RS�GDW�PRPHQW�HFKWHU�QLHW��
.LMNW�PHQ�ELMYRRUEHHOG�QDDU�GH�1DWXXU�HQ�0LOLHX�QRWLWLH��ZDDUDDQ�%RHULQJD�]LMQ�
NHQQLV� YDQ� ORSHQGH� SURMHFWHQ� KDG� ELMJHGUDJHQ�� GDQ� EHVWDDW� GH� LQYHQWDULVDWLH�
YRRUDO�XLW�HHQ�RYHU]LFKW�YDQ�ORSHQGH�SURMHFWHQ�GLH�QX�RQGHU�GH�QRHPHU�¶JHwQWH�
������������������������������������������������² ÿ ù Ñ;Û ³QÌJé�Ã_Å�Þíµ�¸�É�¼4Ï;·�¼4½nÌJÞ�éLÐ�Æ Ñ ¿�¶�¼x³�´µ�¶�·�¸�¹�º8Ò�¸�Ö�¼4¾ Î4Ò�¸�¸�Ø]Ø ¼>¼4è ¶�¼4µRÀ ¶�¼>¼;i4µR¶�´�Á[Ö�¼8\ µ�Á ¼4ÖL½ ¼>¼4½ ¶�¼xØ ´µ�¶�·�¸�¹�º¸�¿�Ö�¼4µ�¸�Ï�¼4µ[»4¸�¹[Ï�¸�¼4Á ¼3µ;º;¸�½ ¶�¼4µ[¶�¸�¸�½Q¼4Ø Ë�¼_Ø ¼>¼4½ ¾ Á ¸�¼4Ø Æ² ÿ ý�³�¸�Ö�¼4Ï�´�µ�µ�Ã
j�JLI<X g�H/J/M I<J�Æ² ÿ þ�³�¸�Ö�¼4Ï�´�µ�µ�Ã
j�JLI<X g�H/J/M I<J�Ã�×�ç3Ð�Æ² ² ÿ�Ý�Å�×���´µ�é�Ä�Æ
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JUHHUGH�ODQGERXZ·�ZRUGHQ�JHVFKDDUG��.DOGHQ�ZLMVW�HURS�GDW�GH�15/2�LQ�GH�ODWH�
MDUHQ� WDFKWLJ� QRJ� VWHUN� ODQGERXZNXQGLJ� GDFKW� RYHU� RQGHU]RHNVYUDJHQ� HQ� GH�
LQYDOVKRHN�YDQ�QDWXXU�HQ�PLOLHX�]LFK�QRJ�QLHW�HLJHQ�KDG�JHPDDNW� °°° �,Q�GH�PHHU�
MDUHQYLVLHV�� ]LH�KRRIGVWXN���� LV�GXLGHOLMN�GDW� ¶JHwQWHJUHHUGH� ODQGERXZ·�QLHW� IXQ�
JHHUGH�DOV�RUGHQHQG�SULQFLSH��'H�HHUVWH�PHHUMDUHQYLVLH��RYHU������������VFKHWVWH�
WZHH�H[WUHPHQ�YRRU�GH�RQWZLNNHOLQJ�YDQ�GH�ODQGERXZ�HQ�QDP�GDDUELM�HHQ�QHX�
WUDOH�SRVLWLH�LQ��'H�WZHHGH��RYHU������������RSHQGH�PHW�HHQ�XLWJHVSURNHQ�YLVLH�
RS� GH� RQWZLNNHOLQJ� YDQ� KHW� YHOG� ZDDULQ� GH� SUREOHPDWLHN� YDQ� SURGXFWLHRYHU�
VFKRWWHQ�� PLOLHX�� HQ� ODQGVFKDSVEHODVWLQJ� FHQWUDDO� VWRQGHQ�� 'H� JHwQWHJUHHUGH�
ODQGERXZ�DOV�]RGDQLJ�ZHUG�DOOHHQ�LQ�GH�VHFWRUELMGUDJH�DOV�ppQ�YDQ�GH�WLHQ�VSHHU�
SXQWHQ� RSJHYRHUG��+HW� EHJULS� DOV� ]RGDQLJ� NZDP� LQ� KHW�PHHUMDUHQSODQ� YHUGHU�
QLHW�WHU�VSUDNH��GH�LQWHJUDWLH�YDQ�SURGXFWLH��QDWXXU�HQ�PLOLHX�YRUPGH�JHHQ�NDGHU�
YRRU�GH�RQGHU]RHNVSODQQHQ���
� 'H�15/2�PHQJGH�]LFK�QLHW�UHFKWVWUHHNV�LQ�KHW�SROLWLHNH�GHEDW�RYHU�GH�KHU�
]LHQLQJ�YDQ�GH� ODQGERXZ��+RHZHO� LQ�GH�RQGHUERXZ�HHQ�EHJULS� ¶JHwQWHJUHHUG·�
WRW� RQWZLNNHOLQJ� ZDV� JHNRPHQ�� ZDDULQ� YDQXLW� GH� ODQGERXZ�NXQGLJH�� SUDNWLMN�
EUHGHUH�GRHOVWHOOLQJHQ�ZHUGHQ�JHIRUPXOHHUG� HQ�GDW�GH� WHJHQVWHOOLQJ� DOWHUQDWLHI�
JDQJEDDU�RYHUEUXJGH��ZHUG�GLW�QLHW� LQJH]HW�RP�GH�SROLWLHNH�DJHQGD� WH�YHUVWHU�
NHQ��:DW�GDW�EHWUHIW��ZDV�KHW�JURHLHQGH�EHVHI�YDQ�GH�EHOHLGVUHOHYDQWLH�YDQ�ODQG�
ERXZNXQGLJ�RQGHU]RHN�LQ�GH�HHUVWH�SODDWV�JHULFKW�RS�KHW�RQGHU]RHNVYHOG�]HOI���
�
� �����/DQGERXZ�LQ�KHW�QDWXXUOLMNH�HQ�SROLWLHNH�ODQGVFKDS�
� 3DUDOOHO� DDQ� KHW� RYHUOHJRUJDDQ� HQ� KHW�2%6�RQGHU]RHN� GUDDLGH� KHW�&2$/�
SURMHFW�� ¶FR|UGLQDWLH� RQGHU]RHN� DDQJHSDVWH� ODQGERXZ·�� 'LW� SURMHFW� YRUPW� HHQ�
DSDUWH�FDVH��GLH�LQWHUHVVDQW�LV�RPGDW�GH�15/2�]LFK�KLHUPHH�PLGGHQ�LQ�GH�YHU�
EUHGLQJ�YDQ�KHW�0LQLVWHULH�YDQ�/DQGERXZ�QDDU�QDWXXU� HQ�PLOLHX�EHYRQG��%R�
YHQGLHQ�ZDV�KHW�SURMHFW�HHQ�YURHJ�YRRUEHHOG�YDQ�GH�YHUPDDWVFKDSSHOLMNLQJ�YDQ�
GH�ODQGERXZ�GLH�LQ�GH�15/2�]LFKWEDDU�ZDV�HQ�ELHGW�GH�RQWZLNNHOLQJ�YDQ�KHW�
SURMHFW� JHOHJHQKHLG� GH� ZHQGLQJ� QDDU� EHOHLGVJHULFKWKHLG� RS� KHWHUGDDG� WH� EH�
WUDSSHQ���
�
� �������$DQJHSDVWH�ODQGERXZ�YDQ�ZHWHQVFKDS�QDDU�EHOHLG�
� &2$/�ZDV�KHW�UHVXOWDDW�YDQ�HHQ�JHOXNNLJH�VDPHQORRS�YDQ�RPVWDQGLJKHGHQ��
$DQ�GH� HQH� NDQW�ZDUHQ� HU� LQ� GH�15/2�SODQQHQ�RQWZLNNHOG� YRRU� RQGHU]RHN�
QDDU�DDQJHSDVWH�ODQGERXZ�ZDDUYRRU�HFKWHU�JHHQ�PLGGHOHQ�ZDUHQ�RP�GLH�XLW�WH�
YRHUHQ��$DQ�GH�DQGHUH�NDQW�ZDV�ELM�GLYHUVH�SURYLQFLHV�EHKRHIWH�DDQ�RQGHU]RHN�
QDDU� ODQGERXZ� LQ� JHELHGHQ�PHW� HHQ� QDWXXUGRHOVWHOOLQJ��'H�15/2�EUDFKW� GLH�
WZHH�VDPHQ���
� 
(HQ�DNWXHOH�NZHVWLH�ZDDU�GH�6WXXUJURHS�QRJ�HHQV�GH�DDQGDFKW�RS�YHVWLJW� LV�
GH� YUDDJ� KRH� ODQGERXZ� GLHQW� WH� ZRUGHQ� EHGUHYHQ� LQ� JHELHGHQ�ZDDU� YRRU� GH�
������������������������������������������������² ² ²�È µ�Á ¼4½ É�À ¼3º'$C´Ø ¶�¼4µ�Ã�Å�å8Ï�¼>À�Å�Í�Í�Ä�Æ
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ODQGERXZ�EHSHUNHQGH�YRRUZDDUGHQ�JHOGHQ�
 °° ± �%LQQHQ�GH�15/2�EHVWRQG�KLHU�
YRRU� VLQGV� ����� HHQ� FRPPLVVLH�� GH�&RPPLVVLH�2QGHU]RHN�1DWXXU�� HQ� /DQG�
VFKDSVEHKHHU�GRRU�/DQGERXZEHGULMYHQ��'H� DDQOHLGLQJ� YRRU� GH� LQVWHOOLQJ� HUYDQ�
ZDV�HHQ�YUDDJ�YDQXLW�KHW�0LQLVWHULH�YDQ�&XOWXXU��5HFUHDWLH�HQ�0DDWVFKDSSHOLMN�
:HUN�HQ�GH�DFKWHUJURQG�YRUPGH�GH�5HODWLHQRWD�XLW������ °° î �)ORULV�=XLGHPD�KLHU�
RYHU��GH�'%/�²�'LUHFWLH�%HKHHU�/DQGERXZJURQGHQ�²�KDG�EHODQJ�ELM�KHW�WKHPD��
PDDU�KDG�JHHQ�JHOG�YRRU�RQGHU]RHN��=LM�SUREHHUGH�GDDURP�'/2�LQVWLWXWHQ� WH�
LQWHUHVVHUHQ� °° ï �'H�FRPPLVVLH�YLHO�RQGHU�GH�DIGHOLQJ��LQ�YRRUEHUHLGLQJ��/DQGLQ�
ULFKWLQJ���
� =RDOV� LQ� KRRIGVWXN� �� EHVSURNHQ� LV�� ZDV� GH� DIGHOLQJ� /DQGLQULFKWLQJ� EUHGHU�
RSJH]HW�GDQ�GH�WUDGLWLRQHOH�SURGXFWLHDIGHOLQJHQ�YDQ�GH�15/2��(U�SDUWLFLSHHU�
GHQ�PHHU�LQVWDQWLHV�YDQ�EXLWHQ�GH�ODQGERXZVHFWRU�LQ�HQ�GH�EHOHLGVGLUHFWLHV�YDQ�
/DQGERXZ�ZDUHQ� HU� GLUHFWHU� LQ� EHWURNNHQ��0HW� GH� ODQGERXZ�RYHUVFKULMGHQGH�
RS]HW�YDQ�GH�DIGHOLQJ�/DQGLQULFKWLQJ�HQ�GH�LQVWHOOLQJ�YDQ�GH�&RPPLVVLH�1DWXXU��
HQ�/DQGVFKDSVEHKHHU�DQWLFLSHHUGH�GH�15/2�YURHJ�RS�LQJULMSHQGH�RQWZLNNHOLQ�
JHQ�LQ�GH�VHFWRU��0HW�GH�5HODWLHQRWD�ZDV�GH�YHUZHYHQKHLG�YDQ�ODQGERXZ�PHW�GH�
RPJHYLQJ� LQ� HHQ� EHOHLGVNDGHU� JHYDW�� 9RRUDOVQRJ� YLHO� GLW� EHOHLGVWHUUHLQ� RQGHU�
WZHH�PLQLVWHULHV��PDDU�GDW�]RX�LQ������YHUDQGHUHQ�WRHQ�QDWXXUEHKHHU�HQ�RSHQ�
OXFKWUHFUHDWLH�RYHUJLQJHQ�YDQ�&XOWXXU�QDDU�/DQGERXZ���
� 1D�HHQ�PRHL]DPH�VWDUW�SURGXFHHUGH�GH�&RPPLVVLH�1DWXXU��HQ�/DQGVFKDSV�
EHKHHU� LQ� ����� HHQ� UDSSRUW� °°	ð � 'DW� LQYHQWDULVHHUGH� HFRORJLVFKH� HQ� ODQGERXZ�
NXQGLJH�FULWHULD��DQDO\VHHUGH�KXQ�RQGHUOLQJH�VDPHQKDQJ�HQ�ERRG�HHQ�XLWZHUNLQJ�
YDQ�RQGHU]RHNVYUDJHQ�QDDU�YHUVFKLOOHQGH�VRRUWHQ�ODQGERXZJHELHGHQ�HQ�YRRUVWHO�
OHQ�YRRU�QDGHU�RQGHU]RHN�YDQ�SUDNWLMNVLWXDWLHV�HQ�HHQ�YHUJHOLMNLQJ�YDQ�EHGULMIV�
PRGHOOHQ�� ,Q� HHQ� EHJHOHLGHQGH� EULHI� DDQ� GH� PLQLVWHU� EHQDGUXNWH�:DQVLQN� GH�
YHUPDDWVFKDSSHOLMNLQJ�YDQ�ODQGERXZYUDDJVWXNNHQ�HQ�GH�FRQFOXVLH�XLW�KHW�UDSSRUW�
GDW� KHW� RQGHU]RHN� YROGRHQGH� PRJHOLMNKHGHQ� KDG� RP� QXWWLJH� ELMGUDJHQ� WH�
OHYHUHQ� DDQ� EHOHLGVYRUPLQJ�� ,Q� GH� XLWZHUNLQJ� YDQ� GH� RQGHU]RHNVSODQQHQ� RQW�
VSRQ�]LFK�HHQ�GLVFXVVLH�RYHU�KHW�DFFHQW�GDW�KHW�RQGHU]RHN�]RX�PRHWHQ�NULMJHQ��
EHVFKULMYHQG� HQ� PRGHOPDWLJ� RQGHU]RHN� QDDU� EHGULMIVV\VWHPHQ� RI� DQDO\WLVFK�
RQGHU]RHN� °° ô �'DW�ODDWVWH�ZDV�EHWHU�XLWYRHUEDDU�RS�GH�NRUWH�WHUPLMQ�HQ�GDDUPHH�
JHPDNNHOLMNHU�XLW�WH�YRHUHQ�JHJHYHQ�GH�EHSHUNWH�RQGHU]RHNVFDSDFLWHLW��.HQPHU�
NHQG�LV�GDW�GH�GLVFXVVLH�YDQXLW�ZHWHQVFKDSSHOLMN�SHUVSHFWLHI�JHYRHUG�ZHUG�HQ�QLHW�
ZHUG� GRRUJHWURNNHQ� QDDU� KHW� WKHPD� YDQ� GH� DDQJHSDVWH� ODQGERXZ� DOV� ]RGDQLJ��

������������������������������������������������² ² Ç���À Á�¶�¼_¾ ´Ï�¼4µ�É�´Á Á À µ�Ö]É�´µ[Ò�¼4Á�Ý�´¿�¿�¸�½ ÁDÉ�´µ[¶�¼CÕLÁ ¹�¹�½ ÖL½ ¸�¼4¿9É�¸�¸�½Q¶�¼TÝ�´3´¶�¾ É�¼4½ Ö�´3¶�¼4½ À µ�Ö8½ Å�Í�¾ ¼3¿�ß�ß�Æ² ² ñQÚ_Ý[ä Ë�½ ¼>¼4Ö]¿�´¾DÉ�´�µ�´è�ÌJÞLß�é;¼>¼4µ;É�¼4½ Á ¼3Ö�¼4µ�º;¸�¸�½ ¶�À Ö�¼4½FÀ µ�¶�¼_½ ´3´¶�Æ² ² òUÈ µ�Á ¼4½ É�À ¼3ºk�{¹�À ¶�¼4Ï�´>Ã�ÌJå�è ¼4·�½ ¹�´½ À�Å�Í�Í�Ä�Æ��F¼4µ}µ�¸�Á ´_Ò�À ¼4½ ¸�É�¼4½UÉ�´µ\¶�¼8æ á ³�Ã�º9´3´�½ µ�´3´½.À µ\¶�¼8¶�À ¾ Î4¹�¾ ¾ À ¼4¾F½ ¼4Ö�¼4Ø Ï�´Á À ÖÉ�¼4½ º;¼4»4¼4µ[º9¸�½ ¶�Á Ã�À ¾�µ�À ¼4Á�¸�µ�¶�¼4½ »4¸�Î4Ò�Á Æ² ² óQÈ Å�×�Ï�¼>À ß�Þ�Æ Ñ ¸�Ë=Ò�À ¼4½Uµ�¸�Ö;Ö�¼>¼4µ}¶�À ½ ¼>Î4Á ¼8¶�¸�Î4¹�Ï�¼4µ�Á ´Á À ¼LÆ���¼4ÁFÀ ¾Qµ�À ¼4ÁQÒ�¼4Ø ¼4Ï�´´ØD¶�¹�À ¶�¼4Ø À �	ËV¸�è�¶�¼8¸�¿�¶�½ ´Î4Ò�ÁQ¾ ¿�¼>Î>À è À ¼3Ëº;´¾�¶�¼_¸�µ�¶�¼4½ »4¸�¼4Ë�¾ º;¼4µ�¾ ¼4µ[É�´µ�¶�¼Tæ á ³VÁ ¼_´µ�´Ø ø�¾ ¼4½ ¼4µ�Æ² ² ö�ÈÌ>Å�è ¼4·�é�Í;¼4µ[È ÅDÌ>´�¿�½ À Ø é�Í�Æ
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ZHON�W\SH�RQGHU]RHN�KLHU�XLWHLQGHOLMN�LQ]LFKW�LQ�NRQ�JHYHQ�HQ�ERYHQGLHQ�RS�HHQ�
PDQLHU�GLH�RQGHUVWHXQHQG�ZDV�YRRU�KHW�EHOHLG���
� 'H�RQGHU]RHNVYRRUVWHOOHQ�ZDUHQ�LQ�GH�]RPHU�YDQ������NODDU�HQ�HHQ�FRQWDFW�
FRPPLVVLH�HQ�HHQ�ZHUNJURHS�ZHUGHQ�LQJHVWHOG��9HHO�PRJHOLMNKHGHQ�WRW�XLWYRH�
ULQJ�ZDUHQ�HU�HYHQZHO�QLHW��RPGDW�GH�EHVFKLNEDUH�RQGHU]RHNVFDSDFLWHLW�EHSHUNW�
ZDV��0HQ�JLQJ�GH�GLUHFWHXU�YDQ�'/2�EHQDGHUHQ�
>���@�RP�GLW�EHODQJULMNH�RQGHU�
]RHN� ]R� VQHO�PRJHOLMN� HQ� ]R� EUHHG�PRJHOLMN� YHUGHU�YDQ� GH� JURQG� WH� NULMJHQµ��
PDDU�YHHO� YHUGHU� UHLNWHQ�GH�PRJHOLMNKHGHQ�ELQQHQ�GH�15/2�QLHW� °° õ �'H� UDDG�
NRQ� JHHQ� GLUHFWH� VWXULQJ� JHYHQ��PDDU�PRHVW� YLD� KHW� QHWZHUN� WUDFKWHQ� RQGHU�
]RHNVOHLGHUV�HQ�RQGHU]RHNHUV�WH�PRELOLVHUHQ���
� ,Q�GH�WXVVHQWLMG�KDGGHQ�HQNHOH�SURYLQFLHV��LQ�DDQVOXLWLQJ�RS�GH�5HODWLHQRWD�HQ�
GH�GLVFXVVLHV�RYHU� DOWHUQDWLHYH� ODQGERXZ��GLYHUVH�SURMHFWHQ�RSJH]HW�RS�KHW� JH�
ELHG�YDQ� DOWHUQDWLHYH� HQ� DDQJHSDVWH� ODQGERXZ��9DQXLW� ODQGHOLMN�SHUVSHFWLHI�ZDV�
KHW�QRJDO�JHIUDJPHQWHHUG�HQ�ERYHQGLHQ�VWHUN�SUDNWLMNJHULFKW��+HW�YLHO�ERYHQGLHQ�
EXLWHQ�KHW�GLUHFWH�JH]LFKWVYHOG�YDQ�GH�15/2��(U�ZDUHQ�HFKWHU�ZHO� LQIRUPHOH�
FRQWDFWHQ�� %RHULQJD� ]DW� LQ� HHQ� FRPPLVVLH� YDQ� GH� SURYLQFLH� 1RRUG�%UDEDQW��
&OHYHULQJD� ]DW� LQ� HHQ� 'UHQWVH� FRPPLVVLH�� 2S� HHQ� JHJHYHQ� PRPHQW� QDP�
%RHULQJD�GH�NZHVWLH�RS�PHW�:DQVLQN��RI�HU�QLHW�ZDW�FR|UGLQDWLH�QRGLJ�ZDV�WXV�
VHQ�GH�DFWLYLWHLWHQ�YDQ�GH�GLYHUVH�SURYLQFLHV� °° ú �+LM�PDDNWH�HHQ�RYHU]LFKW�YDQ�GH�
DFWLYLWHLWHQ�HQ�OHJGH�GH�UDDG�HLQG������HHQ�YRRUVWHO�YRRU�FR|UGLQDWLH�YRRU� °° û �,Q�
GH� ORRS� YDQ� ����� ZHUG� PHW� GH� SURYLQFLHV� LQ� RYHUOHJ� JHWUHGHQ� RP� 
>���@� HHQ�
VWUXFWXXU� YRRU� GH� VDPHQZHUNLQJ� WXVVHQ� GH� SURYLQFLHV� HQ� GH� 15/2� WH�
VFKHSSHQ
� ° ±3ü � 
$DQJH]LHQ�KHW�JDDW�RP�HHQ�JURWH�YHUVFKHLGHQKHLG�YDQ�YUDDJVWXN�
NHQ�� ]DO� YRRU� HHQ� JRHGH� HQ� YROGRHQGH� GHVNXQGLJH� EHKDQGHOLQJ� HUYDQ� RYHUOHJ�
PHW�YHOH�LQVWHOOLQJHQ�HQ�SHUVRQHQ�QRGLJ�]LMQ��'H�15/2�RQGHUERXZ�LV�KLHUWRH�
HHQ�EUXLNEDUH�LQJDQJ�
 ° ±J° ��
� %HJLQ� ����� ODJHQ�GH� HHUVWH� FRQFOXVLHV� HQ� YRRUVWHOOHQ� WHU� WDIHO��+HW� YRRUVWHO�
ZDV� HHQ�ZHUNJURHS� 
FR|UGLQDWLH� RQGHU]RHN� DDQJHSDVWH� ODQGERXZ
� LQ� WH� VWHOOHQ�
RP� LQIRUPDWLH� XLW� WH� ZLVVHOHQ� WXVVHQ� SURYLQFLHV� HQ� 15/2�� RQGHU]RHNV�
SURJUDPPD
V�RS�WH�VWHOOHQ�HQ�EHVOXLWHQ�YDQ�KHW�EHVWXXUOLMN�RYHUOHJ�XLW�WH�ZHUNHQ��
+HW�JLQJ�GDDUELM�RP�HHQ�,QWHUSURYLQFLDDO�%HVWXXUOLMN�2YHUOHJ�EHVWDDQGH�XLW�JH�
GHSXWHHUGHQ�� PHW� YHUWHJHQZRRUGLJHUV� YDQ� GH�15/2� HQ� /DQGERXZ� DOV� DGYL�
VHXUV� ° ±± �'HFHPEHU������YHUNODDUGH�KHW�,QWHUSURYLQFLDDO�%HVWXXUOLMN�2YHUOHJ�]LFK�

������������������������������������������������² ² ù�È ÅDÌ>´¿�½ À Ø é�Í�Ã�É�¼4½ ¾ Ø ´Ö�Æ² ² ý�»4À ¼TÉ�¼4½ ¾ Ø ´Ö8æ8Ý�Å�é �´µ�é�Ì�Æ² ² þ�æ9Ý[×���´µ�é�Í���µ�½ Ø ¸�÷>ß�Þ�÷>Êk×�Ä�Ä�´>Æ² Ç ÿ�ÈÌ>Å�¾ ¼4¿�é�Í�Ã�É�¼4½ ¾ Ø ´Ö�Æ² Ç ²�æ9Ý[×���´µ�é�Í�Ã�É�¼4½ ¾ Ø ´Ö�Æ² Ç Ç�æ;À Á9º;´¾[¼>¼4µ�Ã_»4¼4ÖíÏ�´3´½�ÃCÀ µ�Á ¼4½ ¿�½ ¸�É�À µ�Î>À ´3´Ø]¸�É�¼4½ Ø ¼4Ö�´¶lÒ�¸�ÎLÆ Ñ ¿�Ï�¼4½ Ë�¼4Ø À �	ËkÀ ¾�¶�´�Á�¼4½�ÃC´�µ�¶�¼4½ ¾[¶�´�µR¸�¿�´µ�¶�¼4½ ¼·�¼4Ø ¼>À ¶�¾ Ö�¼4·�À ¼>¶�¼4µ�Ã�Ö�¼>¼4µ}À µ�Á ¼4½ ¿�½ ¸�É�À µ�Î>À ´´ØD¸�É�¼4½ Ø ¼4Ö[¸�É�¼4½UØ ´µ�¶�·�¸�¹�ºq·�¼4¾ Á ¸�µ�¶�Æ�æ9´Á�»4¸�¹VÁ ¼]Ï[´�Ë�¼4µ=Ë�¹�µ�µ�¼4µVÒ�¼3·�·�¼4µ=Ï�¼4Á¶�¼C¸�½ Ö�´�µ�À ¾ ´Á À ¼TÉ�´µ�¶�¼TØ ´µ�¶�·�¸�¹�ºRÉ�´µ�¹�À Á�Ò�¼4Á�Ï�À µ�À ¾ Á ¼4½ À ¼LÃ�¶�´�Á�¸�¸�Ë[¼>¼4µ[¿�½ ¸�É�À µ�Î>À ´Ø ¼_¾ Á ½ ¹�Î3Á ¹�¹�½�Ë�¼4µ�¶�¼LÆ
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DNNRRUG� PHW� KHW� SURJUDPPD� YDQ� RQGHU]RHN� ° ±î � 'H� &2$/� ZHUG� HHQ� DSDUWH�
ZHUNJURHS��ZDDUYRRU�GH�15/2�VOHFKWV�IDFLOLWHHUGH��HQ�IXQJHHUGH�DOV�LQWHUPHGL�
DLU� WXVVHQ� GH� RQGHUERXZ� YDQ� GH� 15/2� HQ� KHW� ,QWHUSURYLQFLDDO� %HVWXXUOLMN�
2YHUOHJ���
� 'H�RQWZLNNHOLQJHQ�URQG�GH�SURYLQFLDOH�DFWLYLWHLWHQ�DDQJDDQGH�GH�DDQJHSDVWH�
ODQGERXZ�ERGHQ�HHQ�JHOHJHQKHLG�RP�GH�DGYLH]HQ�YDQ�GH�&RPPLVVLH�1DWXXU��
HQ�/DQGVFKDSVEHKHHU�JHPDNNHOLMN�HQ�HIILFLsQW� WH� UHDOLVHUHQ��'H�SURYLQFLDOH�RQ�
GHU]RHNVZHQVHQ�VORWHQ�JRHG�DDQ�RS�KDDU�SODQQHQ��]RGDW�KHW�RQGHU]RHN�YRRU�KHW�
HLQG�YDQ�KHW� MDDU�NRQ�DDQYDQJHQ��2SYDOOHQG� LV�KHW�JHPDN�ZDDUPHH�GH�15/2�
KLHU�YUDJHQ�XLW�GH�VDPHQOHYLQJ�ZLVW�RS�WH�YDQJHQ��KHWJHHQ�YHUNODDUG�NDQ�ZRUGHQ�
GRRU�KHW�HHUGHUH�ZHUN�GDW�HU�ODJ��=XLGHPD�]HJW�KLHURYHU�GDW�KHW�&2$/�SURMHFW�
WZHH�]DNHQ�ELM�HONDDU�EUDFKW��GH�SURYLQFLHV�KDGGHQ�ZHO�JHELHGHQ�PDDU�JHHQ�RQ�
GHU]RHN��GH�LQVWLWXWHQ�KDGGHQ�ZHO�RQGHU]RHN�PDDU�JHHQ�SOHNNHQ�RP�KHW�XLW�WH�
YRHUHQ� ° ±3ï �(U�ZDV�DORP�WHYUHGHQKHLG�RYHU�KHW�&2$/�SURMHFW��
'H�KHHU�9HUNDLN�
EUHQJW�]LMQ�JURWH�ZDDUGHULQJ�RYHU�DDQ�KHW�%HVWXXU�>���@�+HW�LV�HHQ�YRRUEHHOG�YDQ�
VDPHQZHUNLQJ� WXVVHQ� RYHUKHLG�� YDNJURHSHQ�� SURYLQFLHV� HQ� LQVWLWXWHQ�� GLH� QLHW�
RYHUDO�WH�YLQGHQ�LV�
 ° ±4ð �
�
� 9HUORRS�&2$/�
� ,Q�GH�ORRS�YDQ������HQ������ZHUG�KHW�&2$/�RQGHU]RHN�XLWJHZHUNW�HQ�RS�
JDQJ�JHEUDFKW� ° ±3ô �+HW�PHWKRGRORJLVFKH�DFFHQW�ZHUG�XLWHLQGHOLMN�ELM�KHW�EHGULMIV�
EHVFKULMYHQGH�RQGHU]RHN�JHOHJG��RPGDW�GLW�EHWHU�DDQVORRW�ELM�KHW� ODQGHOLMNH�ND�
UDNWHU�YDQ�KHW�RQGHU]RHN��+HW�RQGHU]RHN�YRQG�SODDWV�LQ�YHHQZHLGHJHELHGHQ�HQ�
EHHNGDOHQ��PHGH�LQ�YHUEDQG�PHW�GH�PRJHOLMNKHLG�WRW�JHQHUDOLVDWLH�YDQ�GH�UHVXOWD�
WHQ� ° ±3õ � ,Q�GH�YHHQZHLGHJHELHGHQ�EHVWRQG�DO�YHHO�EHKHHUVODQGERXZ�²�GH�ERHUHQ�
ZHUNWHQ� ERYHQGLHQ� JUDDJ�PHH� ²�PDDU� RS� GH� ]DQGJURQGHQ�PRHVWHQ� HHUVW� QRJ�
EHGULMYHQ� PHW� EHKHHUVODQGERXZ� JHFUHsHUG� ZRUGHQ�� =R� RQWVWRQG� RQWZLN�
NHOLQJVRQGHU]RHN� URQG� GH� DDQJHSDVWH� ODQGERXZ�� ZDDUELM� HHQ� GLHSHUOLJJHQG�
YUDDJVWXN�QDDU�YRUHQ�NZDP��KRH�HQ�LQ�KRHYHUUH�PRHVW�KHW�RQGHU]RHN�RRN�PR�
JHOLMNKHGHQ� YRRU� LQWHJUDWLH� YDQ� ODQGERXZ� HQ� QDWXXUEHKHHU� RQGHU]RHNHQ�� ELM�
YRRUEHHOG�GRRU�H[SHULPHQWHHO�RQGHU]RHN" ° ±3ú �'HUJHOLMN�RQGHU]RHN�ZDV�EHOHLGVJH�
ULFKW� HQ� LQ� IHLWH� ULFKWLQJJHYHQG� YRRU� GH� RQWZLNNHOLQJVPRJHOLMNKHGHQ� YDQ� GH�
ODQGERXZ��'H� WHJHQVWHOOLQJ� WXVVHQ�YROJHQG�HQ� ULFKWLQJJHYHQG�RQGHU]RHN�ZHUG�

������������������������������������������������² Ç ñTæ;¼�è À µ�´µ�Î>À ¼4½ À µ�ÖVº9´¾_Ä�ÍLç4Ä�Í}Á ¹�¾ ¾ ¼4µjÝ�À ��Ëx¼4µx¿�½ ¸�É�À µ�Î>À ¼4¾ Æ�æ;¼�Á ¸�Á ´Ø ¼=¸�Ï9É�´µ�ÖV·�¼>¶�½ ¸�¼4Ö}Å�Ã ÐnÏ�À Ø ��¸�¼4µxÖL¹�Ø ¶�¼4µx´´�µ¸�µ�¶�¼4½ »4¸�¼4Ë�¾ Î>´�¿�´3Î>À Á ¼>À Á Æ�æ;¼]¿�½ ¸�É�À µ�Î>À ¼4¾QØ ¼4Ö�¶�¼4µVµ�¼4Ö�¼4µVÁ ¸�µ}¸�¿=Á ´è ¼4Ø Æ���¼4ÁQØ ´µ�¶�¼4Ø À ��ËV¸�µ�¶�¼4½ »4¸�¼3Ë=·�½ ´Î4Ò�Á�º;¼>À µ�À Ö;Ö�¼4Ø ¶=À µ�ÃÏ�´3´½TÉ�¼>¼4ØF¸�µ�¶�¼4½ »4¸�¼4Ë�¾ Î>´�¿�´Î>À Á ¼>À Á Æ-� ÈÌ�Ì>¶�¼>Î>é�Ì!�.È µx¶�¼;¿�½ ´�Ë�Á À �	Ë}º;¼4½ ¶n¶�À ¼;É�¼4½ ¶�¼4Ø À µ�ÖVµ�À ¼4Á.Ö�¼4Ò�´3´Ø ¶n¼4µx¼>¼4µnÉ�¸�¸�½ ¾ Á ¼4ØFÀ µÌJÞ�é�Ð9Á ¸�ÁDÉ�¼4½ ÖL½ ¸�Á À µ�Ö]É�´�µ�¶�¼T¿�½ ¸�É�À µ�Î>À ´Ø ¼_·�À ��¶�½ ´Ö�¼C¸�µ�Á Ï[¸�¼4Á Á ¼TÉ�¼>¼4Ø�º;¼>¼4½ ¾ Á ´µ�¶8É�´�µ=¶�À ¼_»4À ��¶�¼�� È Å�ÌJ¶�¼4Î>é�×�Ã�É�¼4½ ¾ Ø ´Ö,� Æ² Ç ò�È µ�Á ¼4½ É�À ¼3ºB�{¹�À ¶�¼4Ï�´>Ã�ÌJå8è ¼4·�½ ¹�´½ À�Å�Í�Í�Ä�Æ² Ç ó�ÈÌJå�´¿�½ À Ø é�Å�Ã�É�¼4½ ¾ Ø ´Ö�Æ² Ç ö�µ�½ Ø ¸�÷Jé�ÌJ÷4ÊRÞ�Ìh�{Ã* ��½ ¸�ÖL½ ´Ï[Ï[´{É�´µ[·�¼4¶�½ À ��è ¾ Ö�¼4½ À Î4Ò�Á�¸�µ�¶�¼4½ »4¸�¼3Ë�¸�É�¼4½Q´´µ�Ö�¼4¿�´¾ Á ¼_Ø ´µ�¶�·�¸�¹�º�� Æ² Ç ù Û ´µ�Ö�¼4Á ¼3Ë�¼4µ�¶]º;¼4½ ¶;¶�´Á�Ò�¼4Á�Ö�¼4Ï�¼4µ�Ö�¶9·�¼>¶�½ À ��èD¸�¿[¶�¼T»4´µ�¶�ÖL½ ¸�µ�¶�¼4µ�¸�¸�Ë;·�¼4Ø ´µ�ÖJ½ À ��Ë9º;´¾ Æ² Ç ý�È Å�×�µ�¸�É�ÌJÞ�éLÅ�Ã�È�Æ ÌJÍ�å� Ñ µ�¶�¼4½ »4¸�¼4Ë[´3´�µ�Ö�¼4¿�´¾ Á ¼_Ø ´µ�¶�·�¸�¹�º�Æ�ì{¹�¾ ¾ ¼4µ�Á À ��¶�¾�É�¼4½ ¾ Ø ´Ö]µ�´ �´´½.ÌJÞ�é�Å�� Î>¸�µ�Î>¼3¿�Á�×�çJÌ�Ì4çLÌJÞ�é�Å
� � Æ



�����

RS�GLW�PRPHQW�QLHW�RSJHORVW��PDDU�KHW�RSGXLNHQ�YDQ�GH�NZHVWLH�ODDW�]LHQ�GDW�GH�
YUDDJ�QDDU�GH�UHODWLH�WXVVHQ�RQGHU]RHN�HQ�EHOHLG�DO�DDQ�KHW�VSHOHQ�ZDV���
� 'H� RPYDQJ� YDQ� KHW� &2$/�SURMHFW� ULHS� DI� HQ� WRH� YUDJHQ� RS� ELQQHQ� GH�
15/2��PDDU�GLH�ZDV�KHW�JHYROJ�YDQ�GH�DDUG�YDQ�KHW�SURMHFW��HU�ZDUHQ�GLYHUVH�
SURYLQFLHV�HQ�EHOHLGVGLUHFWLHV�ELM�EHWURNNHQ�HQ�KHW�RQGHU]RHN�ZHUG�RS�HHQ�JURRW�
DDQWDO��YHUVSUHLGH�SODDWVHQ�XLWJHYRHUG� ° ±3û �'H�15/2�]RUJGH�YRRU�GH�UDSSRUWDJH�
HQ� VSHHOGH� GDDUPHH� HHQ� EHODQJULMNH� URO� GRRU� KHW� FUHsUHQ� YDQ� HHQ� KHUNHQEDDU�
ZHWHQVFKDSSHOLMNH� LGHQWLWHLW�� (ON� MDDU� ZHUG� HU� HHQ� MDDUYHUVODJ� XLWJHEUDFKW��PHW�
HHQ� RYHU]LFKW� YDQ� GH� RQWZLNNHOLQJHQ� YDQ� KHW� SURMHFW� HQ� HQNHOH� YHUVODJHQ� YDQ�
RQGHU]RHN��'DDUQDDVW�ZHUG�DOOH�ZHWHQVFKDSSHOLMNH�RXWSXW�XLWJHEUDFKW�LQ�&2$/�
UDSSRUWHQ�RP�]R��DOGXV�=XLGHPD��GH�VDPHQKDQJ�LQ�KHW�SURJUDPPD�]LFKWEDDU�WH�
PDNHQ� ° î3ü �8LWHLQGHOLMN�YHUVFKHQHQ�HU�]R·Q�YLMIWLJ�UDSSRUWHQ��SOXV�HYHQ]RYHOH�WLMG�
VFKULIWSXEOLNDWLHV���
� (LQG������NZDP�KHW�HLQGH�YDQ�KHW�SURMHFW�LQ�]LFKW��0HQ�EHUDDGGH�]LFK�HURS�
KHW�RQGHU]RHN�YRRUW�WH�]HWWHQ�QD�������:HWHQVFKDSSHOLMN�JH]LHQ��ZDV�HU�EHKRHI�
WH�DDQ�YRRUW]HWWLQJ��RQGHU�PHHU�RPGDW�HHQ�V\QWKHVH�YDQ�GH�UHVXOWDWHQ�QRJ�QLHW�
WRW�VWDQG�ZDV�JHEUDFKW� ° îJ° �(U�ZHUG�HHQ�YRRUVWHO�XLWJHZHUNW�YRRU�HHQ�H[WUD�SHULR�
GH�YDQ�YLHU�MDDU��ZDDULQ�KHW�ORSHQGH�RQGHU]RHN�DIJHURQG�HQ�YHUEUHHG�ZHUG��LQ�
]LFKW� LQ� ODQJHUH�WHUPLMQHIIHFWHQ� YHUZRUYHQ� ZHUG� HQ� HHQ� WRWDDOEHHOG� WRW� VWDQG�
PRHVW�NRPHQ� ° î± �+HW�EHVWXXU�YDQ�GH�DIGHOLQJ�/DQGLQULFKWLQJ�UHDJHHUGH�]HHU�SRVL�
WLHI�RS�KHW�YRRUVWHO�YRRU�YRRUW]HWWLQJ� ° îî �+HW�,QWHUSURYLQFLDDO�%HVWXXUOLMN�2YHU�
OHJ�ZDV�HFKWHU�]HHU�WHUXJKRXGHQG�HQ�VWXXUGH�GH�SODQQHQ�WHUXJ�QDDU�GH�WHNHQWD�
IHO� ° î3ï ��
� ,Q�PDDUW������ODJ�HU�HHQ�KHUVFKUHYHQ�YRRUVWHO��ZDDUYDQ�GH�WRRQ�HQ�VWLMO�HHQ�
RSPHUNHOLMNH�RPPH]ZDDL�ODWHQ�]LHQ��1LHW�ODQJHU�ZDV�GH�ZHWHQVFKDSSHOLMNH�YUDDJ�
ULFKWLQJJHYHQG��GH� LQVWHHN�ZDV�QX�SROLWLHN�HQ�HURS�JHULFKW�KHW�PDDWVFKDSSHOLMN�
EHODQJ�YDQ�KHW�RQGHU]RHN�GXLGHOLMN� WH�PDNHQ��$QGHUV�GDQ�ELM� GH� VWDUW� YDQ�KHW�
&2$/�RQGHU]RHN�� WRHQ� GH� YUDDJ� YDQXLW� GH� SURYLQFLHV� QDDU� GH� RQGHU]RHNHUV�
NZDP�HQ�KHW�EHODQJ�YDQ�KHW�RQGHU]RHN�YDQ]HOIVSUHNHQG�ZDV��PRHVWHQ�GH�RQGHU�
]RHNHUV�]LFK�GLWPDDO�YHUGHGLJHQ�YRRU�KXQ�H[WUD�RQGHU]RHNVZHQVHQ���
� 
+HW�LV�QLHW�RQZDDUVFKLMQOLMN�GDW�GH�ODQGERXZ�LQ�GH�NRPHQGH�MDUHQ�PHHU�QRJ�
GDQ� WKDQV�ELM�KHW�EHKHHU�YDQ�KHW�EXLWHQJHELHG�PRHW�ZRUGHQ� LQJHVFKDNHOG��$OV�
GDW�]R�]DO�PRHWHQ�ZRUGHQ��GLHQW�GH�ODQGERXZ�ZHO�DFKWHU�KHW�WH�YRHUHQ�EHOHLG�WH�
VWDDQ��(HQ�EUHGH�LQIRUPDWLH�RYHU�DDQSDVVLQJVPRJHOLMNKHGHQ�HQ�GH�GDDUELM�WH�YHU�
ZDFKWHQ�JHYROJHQ�YRRU�HHQ�EHGULMI�HQ�LQNRPHQ�NDQ�GH�DFFHSWDWLH�YDQ�KHW�EHOHLG�
������������������������������������������������² Ç þ�È é<��¹�µ�À éL×�Ã�É�¼4½ ¾ Ø ´Ö�Æ² ñ ÿ�È µ�Á ¼4½ É�À ¼3ºB�{¹�À ¶�¼4Ï�´>Ã�ÌJå8è ¼4·�½ ¹�´½ À�Å�Í�Í�Ä�Æ² ñ ²9È å�¶�¼>Î>éLÐ�ÃTÈ�Æ Ì>Ð�ß	 ì.¹�¾ ¾ ¼4µ�Á À �¶�¾ ¼n·�´Ø ´µ�¾8É�´µ�Ò�¼4Á[Ú Ñ;Û ³Dç3¸�µ�¶�¼4½ »4¸�¼4Ë)�_¼4µ�È�Æ Ì>Ð�Þl êC¼4½ ¾ Ø ´Ö	� Æ Æ Æ ��¸�É�¼4½=¶�¼x¼>¼4½ ¾ Á ¼xÞÏ�´3´�µ�¶�¼4µ;É�´µ}ÌJÞ�éLÐ*� Æ² ñ Ç�È å�¶�¼4Î>é�Ð�Ã�È�Æ ÌJÄ�Í� ��¼4Á�¸�µ�¶�¼4½ »4¸�¼4Ë;´3´µ�Ö�¼3¿�´¾ Á ¼_Ø ´µ�¶�·�¸�¹�ºRµ�´]Ì>Þ�é�Ä@��Î>¸�µ�Î>¼4¿�Á�åLçJÌ�Ì>çL éLÐ*� Æ² ñ ñ�È å�¶�¼4Î>é�Ð�Ã�É�¼4½ ¾ Ø ´Ö�Æ² ñ ò�ÈÌJÞ�Ï[´3´½ Á é�Ä�Æ
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EHYRUGHUHQ�� >���@�'H�ZHUNJURHS� LV� YDQ�PHQLQJ� GDW� QD� LQVWHPPLQJ� YDQ� ULMN� HQ�
SURYLQFLHV��KHW�YRRUJHVWHOGH�RQGHU]RHNVSDNNHW�HLQG������]DO�OHLGHQ�WRW�HHQ�]R�
GDQLJ�DIJHURQG�JHKHHO�GDW�GDDUXLW�FRQFOXVLHV�NXQQHQ�ZRUGHQ�JHWURNNHQ�YRRU�KHW�
EHOHLG�LQ�KHW�ODQGHOLMN�JHELHG��=LM�YHUZDFKW�GDW�PHW�KHW�HLQGUHVXOWDDW�GH�EHODQJHQ�
YDQ�ODQGERXZ�HQ�PLOLHXEHVFKHUPLQJ�]XOOHQ�]LMQ�JHGLHQG��$OV�GLW�]R�]DO�]LMQ�LV�KHW�
UHHGV�EHVWHGH�HQ�QRJ�WH�EHVWHGHQ�NDSLWDDO�QXWWLJ�EHVWHHG�
 ° î4ð �
� 8LWHLQGHOLMN�JDI�KHW�,QWHUSURYLQFLDDO�%HVWXXUOLMN�2YHUOHJ�RS����QRYHPEHU�KHW�
JURHQH� OLFKW�YRRU� HHQ� DIURQGLQJVSURJUDPPD�YRRU� GH�SHULRGH� ���������� ° î3ô �(U�
ZHUG�JHHQ�QLHXZ�RQGHU]RHN�RSJHVWDUW�HQ�DOOHHQ�JHZHUNW�DDQ�GH�LQWHJUDWLH�YDQ�GH�
GHHOSURMHFWHQ� HQ� � HHQ� JHQHUDOLVHUHQG�RQGHU]RHN�QDDU� � EHGULMIVPRGHOOHQ� ° î3õ � �'H�
RQGHU]RHNVYUDJHQ� GLH� ZDUHQ� EOLMYHQ� OLJJHQ�� ZHUGHQ� GRRUJHVSHHOG� QDDU� GH� VWDI�
YDQ�GH�15/2�HQ�ZHUGHQ�PHHJHQRPHQ�DOV�¶EHODQJULMN�RQGHUGHHO·�YDQ�GH�DFWLYL�
WHLWHQ�LQ�KHW�NDGHU�YDQ�KHW�PHHUMDUHQSODQ����������� ° î3ú �=R�YRUPGHQ�GH]H�FRQ�
FUHWH�YUDJHQ�YDQ� ORSHQG�RQGHU]RHN� LQSXW�YRRU�GH�SODQQLQJVDFWLYLWHLWHQ�YDQ�GH�
15/2���
�
� 5HFDSLWXODWLH�YDQ�KHW�&2$/�SURMHFW�
� +HW�YHUORRS�YDQ�KHW�&2$/�SURMHFW�ODDW�]LHQ�KRH�GH�15/2�YRUP�JDI�DDQ�GH�
YHUPDDWVFKDSSHOLMNLQJ�YDQ�GH�ODQGERXZ�LQ�GH�ODWH�MDUHQ�]HYHQWLJ�HQ�YURHJH�MDUHQ�
WDFKWLJ��,Q�GH�RS]HW�YDQ�GH�DIGHOLQJ�/DQGLQULFKWLQJ�ZDV�GDDURS�LQJHVSHHOG��GRRU�
HHQ� WDDNYHOG� ZDDURS� GH� RYHUKHLG� LQ� GH� YRUP� YDQ� GLYHUVH�PLQLVWHULHV� DOVPHGH�
ODJHUH� RYHUKHGHQ� SULPDLU� YHUDQWZRRUGHOLMNKHLG� GURHJ� HQ� ZDDUELQQHQ� DOOHUOHL�
LQVWHOOLQJHQ�EHWURNNHQ�ZHUGHQ�YDQ�EXLWHQ�KHW�WUDGLWLRQHOH�GRPHLQ�YDQ�KHW�ODQG�
ERXZNXQGLJ� RQGHU]RHN��+HW� &2$/�SURMHFW� NZDP� UHFKWVWUHHNV� YRRUW� XLW� HHQ�
YUDDJ� YDQXLW� GH� RYHUKHLG�� FRQFUHHW� KDGGHQ� GH� SURYLQFLHV� SUREOHPHQ� PHW� GH�
LPSOHPHQWDWLH�YDQ�EHKHHUVRYHUHHQNRPVWHQ��'H�15/2�IRUPXOHHUGH�GH�XLWHLQ�
GHOLMNH� RQGHU]RHNVYUDDJ�� GLH� JHULFKW� ZDV� RS� GH� VDPHQKDQJ� LQ� KHW� RQGHU]RHN��
'HVDOQLHWWHPLQ�ODJ�GH�RQGHU]RHNVSODQQLQJ�LQ�HHUVWH�LQVWDQWLH�LQ�KDQGHQ�YDQ�KHW�
RQGHU]RHN�HQ�ZDV�GH� LQEUHQJ�YDQXLW�KHW�EHOHLG��'H�YRRUWJDQJ�YDQ�KHW�SURMHFW�
ZDV� DXWRQRRP� HQ� ZHUG� JHGUHYHQ� GRRU� ZHWHQVFKDSSHOLMNH� YUDJHQ�� +HW� LV� KHW�
NODVVLHNH� PRGHO� YDQ� SODQQLQJ� YDQ� ¶PDDWVFKDSSHOLMN� GLHQVWEDDU·� RQGHU]RHN�� GH�
VDPHQOHYLQJ�ZRUGW�JHsQTXrWHHUG�HQ�GH�ZHWHQVFKDS�JDDW� DDQ�KHW�ZHUN�RP�HHQ�
SODQQLQJ�WH�PDNHQ��+RH�NODVVLHN�KHW�&2$/�SURMHFW�KLHULQ�ZDV��ZRUGW�]LFKWEDDU�
LQ�GH�YRRUVWHOOHQ�YRRU�KHW�YHUYROJ��'H�JHEUXLNHUV�²�GH�SURYLQFLHV�²� OLHWHQ�]LFK�
QLHW�RQPLGGHOOLMN�RYHUWXLJHQ�GRRU�GH�ZHWHQVFKDSSHOLMNH�ZLMVKHGHQ��'H�GUDDL�GLH�
WRHQ�JHPDDNW�ZHUG��ZDV�HHQ�ZHQGLQJ�QDDU�YHUPDDWVFKDSSHOLMNLQJ��GH�ZHQVHQ�HQ�
YUDJHQ� YDQ� GH� RQGHU]RHNHUV� ZHUGHQ� YHUWDDOG� QDDU� HHQ� SROLWLHNH� DUJXPHQWDWLH��
������������������������������������������������² ñ ó�ÈÌJÞ�Ï[´3´½ Á é�Ä�Ã�È�Æ Ì>å�é�7 ��¼4Á�·�¼4Ö�À µ;º;´¾�Ï�¸�¼>À Ø À ��Ë[Ï�´´½�µ�¹=À ¾�¼4½Q»4À Î4Ò�Á�¸�¿;Ò�¼4Á�¼>À µ�¶�¼LÆ 7² ñ ö]ÈÌJÍ�¶�¼>Î4é�Ä�ÆUæ;¼\¼>¼4½ ¾ Á ¼}·�À ��¾ Á ¼4Ø Ø À µ�ÖnÉ�¸�¸�½;¶�¼VÉ�¼4½ Ö�´3¶�¼4½ À µ�ÖnÉ�´µíÒ�¼4Á]È � Ñ ¸�¿rÐ�´�¿�½ À Ø{º;´¾CË�Ø ´´½ ·�Ø À �	Ë�¼4Ø À ��Ërµ�¸�Öjµ�À ¼3ÁÉ�¸�Ø ¶�¸�¼4µ�¶�¼LÃ�¶�¹�¾�Ò�¼3Á�ÖL´3´�Á�Ò�À ¼4½F¸�Ï�¼>¼4µ;É�¸�Ø Ö�¼4µ�¶�¼TÉ�¼4½ ¾ À ¼LÃ�¸�µ�¶�¼4½Q¶�¼TÁ À Á ¼4Ø�´è ½ ¸�µ�¶�À µ�ÖL¾ ¿�½ ¸�ÖL½ ´Ï[Ï�´>Æ² ñ ù�ÈÌJÍ�¶�¼>Î>é�Ä�Ã�È�Æ ÌJé�ß�Æ² ñ ý�ÈÌJÍ�¶�¼>Î>é�Ä�Ã�ÈÌJÍ<�	¹�µ�À é�å�Æ
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ZDDULQ�KHW�EHODQJ�YDQ�KHW�RQGHU]RHN��HQ�YDQ�ZHWHQVFKDS�LQ�KHW�DOJHPHHQ��LQ�GH�
WDDO�YDQ�KHW�EHOHLG�XLWHHQ�ZHUG�JH]HW���
� 'H�ZHQGLQJ�QDDU�YHUPDDWVFKDSSHOLMNLQJ� LQ�KHW�&2$/�SURMHFW�ZDV� HHQ�PL�
FUR�GUDDL��PDDU�OLHS�YRRUXLW�RS�GH�DOJHKHOH�ZHQGLQJ�GLH�GH�15/2�EHJLQ�MDUHQ�
QHJHQWLJ�PDDNWH��7RHQ�PDDNWH�GH�SODQQLQJ�YDQ�RQGHU]RHN�SODDWV�YRRU�YHUNHQ�
QLQJHQ�PHW� EHWUHNNLQJ� WRW� ODQGERXZNXQGLJ� RQGHU]RHN�� ,Q� GH� WHUPHQ� YDQ� GH�
15/2� ²�:DQVLQN� LQ� GLW� JHYDO� ²� YRQG� HHQ� KHULQWHUSUHWDWLH� YDQ� KHW� FRQFHSW�
¶PDDWVFKDSSHOLMN�GLHQVWEDDU�RQGHU]RHN·�SODDWV��7HQ�HHUVWH�ZHUG�KHW�EHJULS�¶PDDW�
VFKDSSHOLMN·� YHUUXLPG�� LQ�GH� MDUHQ� ]HVWLJ� HQ� ]HYHQWLJ�JLQJ�KHW�RP�GH�EHODQJHQ�
YDQ�GH�ODQGERXZ�SURGXFWLH�VHFWRU��HLQG�MDUHQ�WDFKWLJ�EHVORHJ�KHW�HHQ�YHHO�EUHGHU�
GRPHLQ�YDQ�¶KHW�SODWWHODQG·�HQ�GH�¶YRHGVHONHWHQ·��7HQ�WZHHGH�YHUVFKRRI�GH�DI�
ZHJLQJ� YDQ� ¶GLHQVWEDDUKHLG·� YDQ�ZHWHQVFKDSSHUV� GLH� EHSDDOGHQ�ZDW� GH� SUREOH�
PHQ� YDQ� GH� VHFWRU�ZDUHQ� HQ�ZHON� RQGHU]RHN� QRGLJ�ZDV�� QDDU� KHW� EHOHLG��'H�
GRRUVWDUW�YDQ�KHW�&2$/�SURMHFW� ODDW� ]LHQ�KRH�KHW�SXEOLHN�HQ�GH�RS]HW�YDQ�GH�
SODQQHQ�YHUVFKRRI�QDDU�EHOHLGVPDNHUV���
� +HW� HLQGYHUVODJ� YDQ� KHW� &2$/�RQGHU]RHN� LOOXVWUHHUW� GH]H� RPVODJ�� ,Q� KHW�
ODDWVWH�MDDU�YDQ�KHW�SURMHFW�ZHUG�GH�ZHUNJURHS�XLWJHEUHLG�PHW�YHUWHJHQZRRUGL�
JHUV� YDQ� HQNHOH� EHOHLGVGLUHFWLHV� HQ� RQGHU]RHNGHVNXQGLJHQ� RP� HHQ� HLQGYHUVODJ�
YRRU�WH�EHUHLGHQ�PHW�FRQFOXVLHV�HQ�DDQEHYHOLQJHQ�YRRU�EHOHLG�HQ�SUDNWLMN� ° î3û �'H�
15/2�QDP�GH�WDDN�RS�]LFK�RP�GH�FRQFOXVLHV�RQGHU�GH�DDQGDFKW�YDQ�GH�EHWUHI�
IHQGH�EHOHLGVLQVWDQWLHV�WH�EUHQJHQ�HQ�ERYHQGLHQ�GH�DDQEHYHOLQJHQ�GRRU�WH�VSHOHQ�
QDDU� GH� SURJUDPPHULQJVDFWLYLWHLWHQ� LQ� KHW� NDGHU� YDQ�KHW�1DWXXUEHOHLGVSODQ� HQ�
KHW�RQGHU]RHN�WHQ�EHKRHYH�YDQ�GXXU]DPH�ODQGERXZ��'H�LPSOHPHQWDWLH�YDQ�KHW�
HLQGYHUVODJ�LV�QLHW�KHHO�GXLGHOLMN��DIJH]LHQ�YDQ�KHW�IHLW�GDW�KHW�GH�ZHWHQVFKDSSH�
OLMNH�EDVLV�YDQ�EHKHHUVRYHUHHQNRPVWHQ�YHUVWHUNWH� ° ïü �,Q������ZHUG�RSJHPHUNW�GDW�
GH�UHVXOWDWHQ�YDQ�&2$/�NHQQHOLMN�QLHW�WRW�GH�QLHXZH�5HODWLHQRWD�ZDUHQ�GRRU�
JHGURQJHQ� ° ï>° �
� 9ROJHQV�=XLGHPD�]RX�KHW�&2$/�SURMHFW�GLQJHQ�ELM�HONDDU�EUHQJHQ�GLH�DQ�
GHUV�QLHW� ]R�PDNNHOLMN�ELM� HONDDU�NZDPHQ��'H�SURYLQFLHV� ]DJHQ�QLHW�GLUHFW�KHW�
EHODQJ� YDQ�RQGHU]RHN��PDDU� YLD�&2$/�NRQ�PHQ�XLWVWLMJHQ� ERYHQ� YHOGH[SHUL�
PHQWHQ� HQ� ZHWHQVFKDSSHOLMN� LQWHUHVVDQW� RQGHU]RHN� JHQHUHUHQ�� =R� YRQG� PHQ�
LQVWLWXXWVGLUHFWHXUHQ� HQ� KRRJOHUDUHQ� EHUHLG� FDSDFLWHLW� YULM� WH� PDNHQ�� 2S� ]LMQ�
EHXUW�NRQ�GDW�RQGHU]RHN�EHOHLGVRQGHUVWHXQHQG� ]LMQ��9HUGHU�EUDFKW�KHW� HHQ� VD�
PHQZHUNLQJ�WXVVHQ�LQVWHOOLQJHQ�HQ�GLVFLSOLQHV�WRW�VWDQG��ZDW�DOOHHQ�PRJHOLMN�ZDV�
ELM�HHQ�SURJUDPPD�YDQ�ODQJHUH�GXXU���
�
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� �������2PVODJ�YDQ�GH�ODQGERXZ�
� 'H�PLFUR�GUDDL�ELM�KHW�&2$/�SURMHFW�YRQG�SODDWV�WHUZLMO�GH�ODQGERXZVHFWRU�
HHQ�UHX]HQ]ZDDL�PDDNWH��=RDOV�LQ�KRRIGVWXN���PHHU�XLWYRHULJ�EHVSURNHQ�LV��YHU�
EUHHGGH�KHW�0LQLVWHULH�YDQ�/DQGERXZ�]LFK�LQ������YDQ�GH�ODQGERXZSURGXFWLH�
QDDU�ODQGERXZ�LQ�GH�FRQWH[W�YDQ�ODQGVFKDS��QDWXXU�HQ�PLOLHX��%RYHQGLHQ�NUHHJ�
KHW�HHQ�QLHXZH�URO�GRRU� WRHQHPHQG�UHVWULFWLHI�EHOHLG�RS�KHW�JHELHG�YDQ�PHVW�
ZHWJHYLQJ�HQ�TXRWHULQJVPDDWUHJHOHQ��%LM�GDW�DOOHV�QDP�KHW�LQ�WRHQHPHQGH�PDWH�
DIVWDQG� YDQ� GH� VHFWRU� HQ�ZHUG� KHW� HHQ� GHSDUWHPHQW� YDQ� DOJHPHHQ� EHVWXXU� LQ�
SODDWV�YDQ�EHODQJHQEHKDUWLJHU��
� 'H�HHUVWH�XLWZHUNLQJ�YDQ�GH�YHUEUHGLQJ�YDQ�KHW�EHOHLGVWHUUHLQ�YDQ�KHW�PLQLV�
WHULH�ZDV� GH� /DQGLQULFKWLQJVZHW� XLW� ������ GLH� GH� /DQGLQULFKWLQJVGLHQVW� GZRQJ�
QLHW� ODQJHU� DOOHHQ� PHW� ODQGERXZEHODQJHQ� UHNHQLQJ� WH� KRXGHQ�� 'H� XLWYRHULQJ�
OHYHUGH�HHQ�FRQIURQWDWLH�RS�PHW�QDWXXUEHVFKHUPHUV�GLH�PHHQGHQ�GDW�HHQ�PXOWL�
IXQFWLRQHHO�GHQNHQ�WHQ�DDQ]LHQ�YDQ�ODQGLQULFKWLQJ�QLHW�ZHUG�JHUHDOLVHHUG� ° ï�± �%H�
KHHUGHUV�YDQ�QDWXXUJHELHGHQ�ZHLJHUGHQ�HHQYRXGLJZHJ�JHYUDDJGH�JHJHYHQV�YRRU�
GH�ODQGERXZHUV�WH�YHU]DPHOHQ��YROJHQV�KHQ�VWRQG�ODQGLQULFKWLQJ�JHOLMN�DDQ�ODQG�
VFKDSVYHUQLHWLJLQJ� ° ï�î �'H�GRRUEUDDN�NZDP�PHW�KHW�1DWXXUEHOHLGVSODQ�YDQ�������
ZDDULQ� ODQGERXZ��QDWXXU� HQ� ODQGVFKDS�EHOHLGVPDWLJ�ZHUGHQ� JHwQWHJUHHUG��:DW�
EHWUHIW�GH�SURGXFWLHNDQW�YDQ�GH�ODQGERXZ��PLVWHQ�GH�:55�QRWD·V�URQG�JHwQWH�
JUHHUGH� ODQGERXZ�KXQ� XLWZHUNLQJ� QLHW��1D� KHW� EHNULWLVHHUGH� ¶6WDQGSXQW·� RYHU�
JHwQWHJUHHUGH�ODQGERXZ�XLW�������NZDP�GH�PLQLVWHU�LQ������PHW�HHQ�VWUXFWXXU�
QRWD�ZDDULQ�GH�YUDDJVWXNNHQ�YDQ�PLOLHX�HQ�RYHUSURGXFWLH�FHQWUDDO�LQ�KHW�EHOHLG�
NZDPHQ�WH� VWDDQ��(HQ�HQ�DQGHU� LV� WHUXJ�WH�YRHUHQ�RS�GH�(XURSHVH� LQWHUYHQWLHV�
DOVPHGH�KHW�HHUVWH�1DWLRQDDO�0LOLHXEHOHLGVSODQ��ZDDULQ�JHVWHOG�ZHUG�GDW�GH�ODQG�
ERXZ� ¶HHQ� VXEVWDQWLsOH�ELMGUDJH� >]RX@�PRHWHQ� OHYHUHQ�DDQ�KHW�EHUHLNHQ�YDQ�DO�
JHPHQH�PLOLHXNZDOLWHLW·� ° ïï ��
� 'H�DOJHPHQH�GRHOVWHOOLQJ�YDQ�KHW�ODQGERXZEHOHLG�ZHUG�¶KHW�EHYRUGHUHQ�YDQ�
HHQ�FRQFXUUHUHQGH��YHLOLJH�HQ�GXXU]DPH� ODQGERXZ·��'XXU]DDP�ZHUG�RPVFKUH�
YHQ� DOV� GH� NRSSHOLQJ� YDQ� KHW� PLOLHX�DVSHFW�� LQVWDQGKRXGLQJ� YDQ� QDWXXUOLMNH�
KXOSEURQQHQ��HQ�KHW�VRFLDDO�HFRQRPLVFKH�DVSHFW�WHQ�DDQ]LHQ�YDQ�KHW�EHVWDDQ�YDQ�
GH�ZHUNHUV�LQ�GH�VHFWRU��PHW�DOV�GRHO�FRQWLQXwWHLW�YDQ�GH�ODQGERXZ�HQ�KDQGKD�
YLQJ� YDQ� GH�PHHUYRXGLJH� IXQFWLH� YDQ� KHW� ODQGHOLMN� JHELHG�� ,Q� KHW�PLQLVWHULsOH�
EHOHLG�ZDV�¶JHwQWHJUHHUG·�DOV�ULFKWLQJJHYHQG�FRQFHSW�YHUYDQJHQ�GRRU�¶GXXU]DDP·��
LQ� ODQGERXZNULQJHQ�HHQ�QLHXZ�EHJULS� ° ï3ð �,Q�GH�6WUXFWXXUQRWD� ODQGERXZ�ZHUG�KHW�
YHUZHUNW�LQ�GH�DOJHPHQH�GRHOVWHOOLQJ���
�
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�+HW�&2$/�SURMHFW�ZDV�JHULFKW� RS�GH� UHODWLH� WXVVHQ�QDWXXU� HQ� ODQGERXZ��(HQ�RQGHUGHHO�ZDV�KHW�
RQGHU]RHN�QDDU�GH� LQYORHG�YDQ� ODQGERXZDFWLYLWHLWHQ�RS�GH�ZHLGHYRJHOVWDQG��'H�RQGHU]RHNVYUDDJ��
]R�ZHUG�DO�GRHQGH�GXLGHOLMN��ZDV�XLWHLQGHOLMN�HHQ�DPEWHOLMNH�YUDDJ��ZHONH�UHJHOV�NXQQHQ�ZLM�ERHUHQ�
RSOHJJHQ�RP�QDWXXU�HQ�ODQGVFKDS�WH�EHVFKHUPHQ��'H�RPVODJ�LQ�KHW�&2$/�SURMHFW�YDQ�RQGHU]RHNV�
JHVWXXUGH� YUDJHQ� QDDU� EHOHLGVJHULFKW� RQGHU]RHN� LV� LOOXVWUDWLHI� YRRU� GH� RPVODJ� QDDU� EHOHLG� GLH� GH�
15/2�LQ�GH�ODWH�MDUHQ�WDFKWLJ�PDDNWH����
�
� 5HDFWLH�YDQ�15/2�
� 1DMDDU������VFKUHHI�%RHULQJD�HHQ�GLVFXVVLHQRWD�ZDDULQ�KLM�ORSHQG�RQGHU]RHN��
NQHOSXQWHQ�HQ�ODFXQHV�LQYHQWDULVHHUGH� ° ïô �,Q�GH�LQOHLGLQJ�VFKUHHI�KLM�GDW�QLHW�DO�
OHHQ�GH�15/2�GH�JHwQWHJUHHUGH�ODQGERXZ�WRW�VSHHUSXQW�KDG�JHPDDNW��RRN�GH�
/DQGERXZXQLYHUVLWHLW� QRHPGH� KHW� DOV� HHQ� XLWGDJLQJ� HQ� KDG� LQPLGGHOV� UXLPWH�
JHFUHsHUG�LQ�KHW�OHHUVWRHOHQSODQ��7HYHQV�VWRQG�KHW�FHQWUDDO�LQ�KHW�RQWZLNNHOLQJV�
SODQ�YDQ�GH�'LHQVW�/DQGERXZNXQGLJ�2QGHU]RHN�LQ�RSULFKWLQJ� ° ïõ �*HwQWHJUHHUGH�
ODQGERXZ�PRHVW�ZRUGHQ�EHJUHSHQ�DOV�HHQ�V\QWKHVH�YDQ�DDQJHSDVWH�HQ�DOWHUQDWLH�
YH�ODQGERXZ��+HW�EUDFKW�GDDUPHH�GH�&2$/�HQ�KHW�RYHUOHJRUJDDQ�VDPHQ��,Q�GLH�
]LQ�ZHUG�GH�QRWD�RRN�YHUZHONRPG��KHW�ZDV�GH�HHUVWH�QRWLWLH�GLH�KHW�JHKHOH�JH�
ELHG�YDQ�GH�JHwQWHJUHHUGH� ODQGERXZ�EHWURI� ° ïú �'H�QRWD�ZDV� JHHQ�RIILFLHHO� UDS�
SRUW��PDDU�HHQ�KXOSPLGGHO�RP�RYHU]LFKW�RYHU�GH�EHVWDDQGH�DFWLYLWHLWHQ�WH�NULM�
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JHQ�� ,Q� GLH� ]LQ�ZDV� KHW� GH� YROJHQGH� LQYHQWDULVDWLH� GRRU� %RHULQJD� YDQ� ORSHQG�
RQGHU]RHN�� ]LM� KHW� GDW� QX� DO� KHW� RQGHU]RHN� RQGHU� GH� YODJ� YDQ� JHwQWHJUHHUGH�
ODQGERXZ� ZHUG� VDPHQJHEUDFKW�� 9RRUDOVQRJ� ]LMQ� HU� JHHQ� DDQZLM]LQJHQ� GDW� HU�
FRQFUHWH�SODQQHQ�XLW�GH�GLVFXVVLHQRWD�YRRUWYORHLGHQ���
� 'H�GRRUEUDDN�LQ�GH�LQWHJUDWLH�YDQ�ODQGERXZSUREOHPDWLHNHQ�QDDU�KHW�RQGHU�
]RHN�NZDP�YRRU�GH�15/2�YDQ�EXLWHQDI��,Q�KHW�NDGHU�YDQ�KHW�1DWXXUEHOHLGV�
SODQ� NUHHJ� GH�15/2� RSGUDFKW� HHQ� RQGHU]RHNVSODQ� RS� WH� VWHOOHQ�� HQ� YLD� KHW�
/DQGERXZVFKDS�NUHHJ�KLM�HHQ�VRRUWJHOLMNH�RSGUDFKW�PHW�EHWUHNNLQJ�WRW�GH�6WUXF�
WXXUQRWD��'H]H�RSGUDFKWHQ�EUDFKWHQ�HHQ�V\QWKHVH�LQ�GH�EHQDGHULQJ�YDQ�GH�WKHPD�
WLHN�YDQ�GH�DOWHUQDWLHYH�ODQGERXZ�WRW�VWDQG���
� 9RRUMDDU� ����� RQWYLQJ� GH�15/2�YDQ� GH�&RPPLVVLH� /DQGERXZRQGHU]RHN�
YDQ� KHW� /DQGERXZVFKDS� HHQ� YHU]RHN� ¶RS� NRUWH� WHUPLMQ� HHQ� ODQGERXZPLOLHX�
RQGHU]RHNSURJUDPPD� RS� WH� VWHOOHQ·� ° ïû � +HW� YHU]RHN� YDQ� KHW� /DQGERXZVFKDS�
NZDP�YRRUW�XLW�GH�YRRUEHUHLGLQJ�YDQ�GH�6WUXFWXXUQRWD�/DQGERXZ�HQ�1DWXXUEH�
OHLGVSODQ�YDQ�KHW�0LQLVWHULH�YDQ�/DQGERXZ��
'H�ODQG��HQ�WXLQERXZ�VWDDW�YRRU�GH�
RSJDYH�EHODQJULMNH�YHUEHWHULQJHQ�GRRU�WH�YRHUHQ�RS�KHW�WHUUHLQ�YDQ�KHW�PLOLHX��
9DQ�KHW�RQGHU]RHN�ZRUGHQ�LQLWLDWLHYHQ�HQ�RSORVVLQJHQ�YHUZDFKW�GLH�WRW�SUDNWL�
VFKH�HQ�UHQGDEHOH�WRHSDVVLQJHQ�LQ�GH�GLYHUVH�VHFWRUHQ�YDQ�GH�ODQG��HQ�WXLQERXZ�
OHLGHQ�
 °	ð�ü � 'H� FR|UGLQDWLH� YDQ� KHW� RQGHU]RHN� URQG� ODQGERXZ� HQ� PLOLHX� ZHUG�
15/2�EUHHG� DDQJHSDNW�� 1DDVW� EHGULMIVWDNVSHFLILHNH� SURJUDPPD
V� ]RUJGH� HHQ�
YDQ�GH�VHFWRUNDPHUV��VHFWRUNDPHU����YRRU�VHFWRURYHUVFKULMGHQG�RQGHU]RHN��8LW�
GUXNNHOLMN�ZHUG�JHVWHOG�GDW�KHW�SURJUDPPD�QLHW�WH�YHHO�RS�DOOHUOHL�GHHODVSHFWHQ�LQ�
]RX�JDDQ��PDDU�]LFK�]RX�FRQFHQWUHUHQ�RS�GH�SULPDLUH�GRHOVWHOOLQJ�
ELM�WH�GUDJHQ�
DDQ�HHQ�VQHOOH�RPYRUPLQJ�YDQ�GH�1HGHUODQGVH�ODQGERXZ�WRW�HHQ�ODQGERXZV\V�
WHHP�PHW� HHQ�PLQLPDOH�PLOOLHXEHODVWLQJ�RS� ODQJHUH� WHUPLMQ
� °	ð4° �'H� DGYLHVYUDDJ�
EUDFKW�GH�EHPRHLHQLV�YDQ�GH�15/2�PHW�GH�DOWHUQDWLHYH�ODQGERXZ�WRW�HHQ�V\Q�
WKHVH��KHW�KHOH�ZHUNJHELHG�YDQ�GH�15/2�ZHUG�EHVFKRXZG�YDQXLW�GH�WKHPDWLHN�
YDQ� GXXU]DPH� ODQGERXZ��'H� DDQ]HW� GLH� %RHULQJD� LQ� ]LMQ� QRWLWLH� RYHU� JHwQWH�
JUHHUGH�ODQGERXZ�KDG�JHJHYHQ�RP�2$/�HQ�&2$/�RQGHU�ppQ�QRHPHU�WH�EUHQ�
JHQ��NUHHJ�KLHU�GHILQLWLHI�YRUP� °	ð	± ��
� 7HJHOLMN�PHW� KHW� YHU]RHN� YDQ� KHW� /DQGERXZVFKDS� NZDP� HHQ� YHU]RHN� RP�
DGYLHV� RYHU� RQGHU]RHN� WHQ� EHKRHYH� YDQ� KHW�1DWXXUEHOHLGVSODQ� ELQQHQ� °	ð	î � +HW�
1DWXXUEHOHLGVSODQ� ZDV� KHW� HHUVWH� EHOHLGVVWXN� ZDDULQ� KHW� QLHXZH� EHOHLGVWHUUHLQ�
YDQ�KHW�PLQLVWHULH�LQWHJUDDO�EHKDQGHOG�ZHUG��PDDU�GH�DIKDQGHOLQJ�YDQ�KHW�DGYLHV�
PDDNWH�GXLGHOLMN�GDW�KHW�QDWXXUGHQNHQ�QRJ�QLHW�LQ�DOOH�JHOHGLQJHQ�YDQ�GH�ODQG�
������������������������������������������������² ò þ�ÈÌ>×��	¹�µ�À é�Þ�Ã�¿�¹�µ�Á�å�Æ² ó ÿ á ½ À ¼4è�³�´µ�¶�·�¸�¹�º9¾ Î3Ò�´�¿}´´µ}¶�¼8·�¼4¾ Á ¹�½ ¼3µVÉ�´µ\¶�¼9Õ�¼4Î4Á ¸�½ Ë�´Ï�¼4½ ¾QÉ�´µ\¶�¼8Ü=´�Á À ¸�µ�´Ø ¼8Ý=´´¶�É�¸�¸�½{³�´�µ�¶�·�¸�¹�º8Ë�¹�µ�¶�À ÖÑ µ�¶�¼4½ »4¸�¼4ËDÃ�Å�×�÷�ÌJÍ�Þ�Ì�Æ Í�Í�Ã�Ì>×;´�¿�½ À Ø�ÌJÞ�é�Þ�Æ² ó ²�µ�½ Ø ¸�÷Jé�Þ�÷�Ì>×�Ä�Ã* Ñ µ�¶�¼4½ »4¸�¼4Ë�¿�½ ¸�ÖL½ ´Ï;Ï�´Uæ9¹�¹�½ »4´Ï�¼T³�´�µ�¶�·�¸�¹�º9÷J³D´µ�¶�·�¸�¹�º8Ï�À Ø À ¼4¹�ç4¸�µ�¶�¼4½ »4¸�¼4Ë)� Ã�Ð�Æ² ó Ç���¼4Á�´3Î>Î>¼3µ�Á�Ø ´Ö9´´µ=¶�¼_Ï�À Ø À ¼4¹�Ë�´µ�Á Ã�Ï�¼4Á�·�¸�¶�¼4ÏVÃ�º;´�Á ¼4½F¼4µ=¶�¼4½ Ö�¼4Ø À ��Ë�¼C´Ø ¾�É�¸�¸�½ µ�´3´�Ï[¾ Á ¼_Á Ò�¼4Ï[´!� ¾ ��·�¼>¶�½ À ��è ¾ ¾ ø�¾ Á ¼4Ï�¼3µ¾ Á ¸�µ�¶�¼4µ=À µ�¶�¼TÏ�´½ Ö�¼LÆ² ó ñjÈ µ�¶�¼�Á ¸�¼4Ø À Î3Ò�Á À µ�Ö É�´µ�¹�À ÁnÒ�¼4ÁnÏ�À µ�À ¾ Á ¼4½ À ¼�º;¼4½ ¶�¶�¹�À ¶�¼4Ø À �	Ës¶�´�Áx¸�µ�¶�¼4½ »4¸�¼3Ë�µ�À ¼4Áj½ À Î4Ò�Á À µ�ÖLÖ�¼3É�¼4µ�¶mÉ�¸�¸�½�Ò�¼4ÁÜ=´Á ¹�¹�½ ·�¼4Ø ¼>À ¶�¾ ¿�Ø ´µ;º9´¾ Æ�ÈÌJÞ�¾ ¼3¿�Á ¼4Ï;·�¼4½Ì>Þ�é�Þ�Ã�É�¼4½ ¾ Ø ´Ö8È ß�Ã�¿�¹�µ�Á�Ð�Æ
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ERXZVHFWRU�ZDV�GRRUJHGURQJHQ��.DOGHQ��GH�SURMHFWOHLGHU��YHUWHOW�GDW�ELQQHQ�GH�
15/2�HHQ�YHUEUHGLQJ�YDQ�KHW�GHQNHQ�YDQ�ODQGERXZ�QDDU�QDWXXU�QRJ�QLHW�JH�
UHDOLVHHUG�ZDV��'H�EHVSUHNLQJ�LQ�KHW�EHVWXXU�HUYRHU�.DOGHQ�DOV�QLHW�HUJ�SUHWWLJ��HU�
]DWHQ�YHHO� ODQGERXZNXQGLJHQ�LQ�GLH�ZHLQLJ�PHW�QDWXXU�KDGGHQ��=HOIV�GH�DIGH�
OLQJ� /DQGLQULFKWLQJ� ZDV� LQ� HHUVWH� LQVWDQWLH� QRJ� HUJ� ODQGERXZNXQGLJ� JHRULsQ�
WHHUG�� +HW� 1DWXXUEHOHLGVSODQ� ]RUJGH� GDDU� SDV� YRRU� HHQ� RPVODJ�� .DOGHQ�� GH�
15/2�NHQGH�ZHO�GLH� FRPSRQHQW�YDQ�KHW�RQGHU]RHN��PDDU�GH�G\QDPLHN�YDQ�
QDWXXURQGHU]RHN�QLHW��+HW�ZDV�HHQ�ODQGERXZFOXE��'H�YHUEUHGLQJ�LQ�KHW�GHQNHQ�
JLQJ�KHHO� ODQJ]DDP�HQ�NUHHJ� LQ� IHLWH�SDV�ELM�GH�DDQORRS�QDDU�KHW�,QQRYDWLHQHW�
ZHUN�HLQG�MDUHQ�QHJHQWLJ�JRHG�YRUP� °	ð�ï ��
� ,Q�GH�XLWZHUNLQJ�YDQ�KHW�RQGHU]RHNVSURJUDPPD�ZDV�KHW�GHQNHQ�RYHU�RQGHU�
]RHN�H[SOLFLHW�EHOHLGVJHULFKW��%LQQHQ�KHW�2$/�EOHHI�VWHHGV�HQLJV]LQV�LPSOLFLHW�GDW�
KHW�RQGHU]RHN�URQG�DOWHUQDWLHYH�ODQGERXZ�XLWHLQGHOLMN�EHGRHOG�ZDV�RP�DPEWH�
QDUHQ�LQVWUXPHQWHQ�WH�JHYHQ�RP�EHOHLG�WH�NXQQHQ�IRUPXOHUHQ��%LM�GH�GRRUVWDUW�
YDQ� KHW� &2$/�RQGHU]RHN� NZDP� HHQ� EHOHLGVJHULFKWH� ZHQGLQJ� H[SOLFLHW� WRW�
VWDQG��1X� HFKWHU�ZHUG� LQ� GH� YROOH� EUHHGWH� YDQ�KHW�15/2�YHOG� HHQ� FRQFUHHW�
RQGHU]RHNVSURJUDPPD�RQWZLNNHOG�GDW� WRW�XLWGUXNNHOLMN�GRHO�KDG�NHQQLV�HQ� LQ�
]LFKW� WH� YHUJDUHQ�ZDDUPHH� ¶SUDNWLVFKH� HQ� VRFLDDO�HFRQRPLVFK� DDQYDDUGEDUH�RS�
ORVVLQJHQ·�YRRU�GH�PLOLHXSUREOHPDWLHN� LQ�GH� ODQGERXZ�WRW� VWDQG�JHEUDFKW�NRQ�
GHQ�ZRUGHQ� °	ðð �'DDUYRRU�ZDV� HHQ� ELMVWXULQJ� YDQ� KHW� RQGHU]RHN� QRGLJ�� ORSHQG�
RQGHU]RHN�ZDV�YHHODO�JHULFKW�RS�KHW�YHUZHUYHQ�YDQ�LQ]LFKW�LQ�SURFHVVHQ��GDW�ZLO�
]HJJHQ�HIIHFW�JHULFKW�� LQ�SODDWV�YDQ�RS�KHW�RQWZLNNHOHQ�YDQ� LQVWUXPHQWHQ�YRRU�
GH� SUDNWLMN�� GXV� RSORVVLQJVJHULFKW� °	ð�ô � 'H� YHUWDOLQJ� YDQ� RQGHU]RHN� QDDU� EHOHLG�
ZHUG�RSJHYRHUG�DOV�HHQ�DSDUWH�GRHOVWHOOLQJ��ZDDUYRRU�VSHFLDOH�LQVWUXPHQWHQ�RQW�
ZLNNHOG� PRHVWHQ� ZRUGHQ�� ]RDOV� WKHPDGDJHQ� HQ� V\QWKHVHUDSSRUWHQ� °	ð�õ � +HW�
SURJUDPPD�QDP�GH�EHOHLGVQRWD·V�DOV�JHJHYHQ��HU�ZHUGHQ�JHHQ�YRRUVWHOOHQ�JHGDDQ�
RP�RS�EDVLV�YDQ�ODQGERXZNXQGLJH�LQ]LFKWHQ�EHOHLGVYRRUQHPHQV�WH�ZLM]LJHQ���
� ,Q�KHW�FRQFHSWRQGHU]RHNVSURJUDPPD��GDW�QDMDDU������JHUHHG�ZDV��ZHUG�RS�
JHPHUNW�GDW�LQ�KHW�PHHUMDUHQSODQ�UHHGV�HQLJH�PLOLHX�DVSHFWHQ�DOV�VSHHUSXQW�ZD�
UHQ� RSJHQRPHQ�� 
%RYHQJHQRHPGH� DFWLYLWHLWHQ� OLHSHQ� GHUKDOYH� YRRUXLW� RS� HHU�
GHUJHQRHPGH�EHOHLGVQRWD·V��]RGDW�QX�JHFRQFOXGHHUG�NDQ�ZRUGHQ��GDW�HU�RS�KHW�
PRPHQW� YDQ� VLJQDOHULQJ� GRRU� GH�RYHUKHLG� YDQ�PDDWVFKDSSHOLMNH� EHKRHIWHQ� WHQ�
DDQ]LHQ� YDQ�PLOLHXEHODVWLQJ� GRRU� GH� ODQGERXZ� UHHGV� GDDUWRH� VWUHNNHQG�RQGHU�
]RHN�LQ�XLWYRHULQJ�LV�RI�RQGHU]RHNSODQQHQ�JHUHHGOLJJHQ�
 °	ð�ú �
� 'DW�GLH� DFWLYLWHLWHQ� HU�ZDUHQ� VWDDW�EXLWHQ�NLMI��PDDU� WHYHQV� LV�KHW� ]R�GDW�GH�
EHWUHIIHQGH� EHOHLGVQRWD·V� HUYRRU� ]RUJGHQ�GDW� ]H� LQ� HHQ� VDPHQKDQJHQG� YHUEDQG�
ZHUGHQ�JHEUDFKW�pQ�NHUQ�YDQ�GH�SODQQLQJ�ZHUGHQ��%LQQHQ�GH�15/2�JHEHXUGH�
������������������������������������������������² ó ò�È µ�Á ¼4½ É�À ¼3º'$C´Ø ¶�¼4µ�Ã�Å�å8Ï�¼>À�Å�Í�Í�Ä�Æ² ó ó�µ�½ Ø ¸�÷Jé�Þ�÷�Ì>×�Ä�Ã* Ñ µ�¶�¼4½ »4¸�¼4Ë�¿�½ ¸�ÖL½ ´Ï;Ï�´Uæ9¹�¹�½ »4´Ï�¼T³�´�µ�¶�·�¸�¹�º9÷J³D´µ�¶�·�¸�¹�º8Ï�À Ø À ¼4¹�ç4¸�µ�¶�¼4½ »4¸�¼4Ë)� Ã�Å�Æ² ó ö�µ�½ Ø ¸�÷Jé�Þ�÷4Ê Ì>é�ß Û Ã* ÚC¸�µ�Î>¼3¿�Á Æ�³�´�µ�¶�·�¸�¹�º8çärÀ Ø À ¼4¹ Ñ µ�¶�¼4½ »4¸�¼3Ë;Á Æ ·DÆ É�Æ�¶�¼ Û Ë�Ë�¼4½ ·�¸�¹�ºq¼4µ[¶�¼_ì.¹�À µ�·�¸�¹�º�� Ã�Þ�Æ² ó ù�µ�½ Ø ¸�÷Jé�Þ�÷�Ì>×�Ä�Ã* Ñ µ�¶�¼4½ »4¸�¼4Ë�¿�½ ¸�ÖL½ ´Ï;Ï�´Uæ9¹�¹�½ »4´Ï�¼T³�´�µ�¶�·�¸�¹�º9÷J³D´µ�¶�·�¸�¹�º8Ï�À Ø À ¼4¹�ç4¸�µ�¶�¼4½ »4¸�¼4Ë)� Ã�Ä�Æ² ó ý�µ�½ Ø ¸�÷Jé�Þ�÷4Ê Ì>é�ß Û Ã* ÚC¸�µ�Î>¼3¿�Á Æ�³�´�µ�¶�·�¸�¹�º8çärÀ Ø À ¼4¹ Ñ µ�¶�¼4½ »4¸�¼3Ë;Á Æ ·DÆ É�Æ�¶�¼ Û Ë�Ë�¼4½ ·�¸�¹�ºq¼4µ[¶�¼_ì.¹�À µ�·�¸�¹�º�� ÃDÌ�Æ
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GDW�QLHW��GDDUYRRU�ZDUHQ�H[WHUQH�VWLPXOL�QRGLJ��'DW�ZDV�LQ������QLHW�DQGHUV�JH�
ZHHVW� WRHQ� GH� 6WXXUJURHS�$OWHUQDWLHYH� /DQGERXZ� KHW� UHOHYDQWH� RQGHU]RHN� LQ�
NDDUW�JHEUDFKW�RP�WH�FRQVWDWHUHQ�GDW�KHW�RQGHU]RHN�DO� OLHS��2RN� WRHQ�ZDV�KHW�
HHQ�DDQ]HW�YDQ�EXLWHQ��GH�DGYLHVYUDDJ�RYHU�KHW�,QWHULPUDSSRUW�YDQ�GH�&2%/��GLH�
GH� V\QWKHVH� DDQEUDFKW�� .DOGHQ�� GH� RPVODJ� LQ� KHW� GHQNHQ� ELQQHQ� GH� 15/2�
NZDP�YDQXLW�KHW�PLQLVWHULH� °	ð�û �
�
� �����7UDQVLWLH�YDQ�GH�ODQGERXZ��WUDQVLWLH�YDQ�GH�15/2�
� ,Q������EUDFKW�GH�PLQLVWHU�YDQ�/DQGERXZ��DDQJH]HW�GRRU�.DPHUYUDJHQ��HHQ�
QRWLWLH�%LRORJLVFKH�ODQGERXZ�XLW��+LHULQ�ZHUG�HHQ�EHOHLG�XLWJH]HW�WHU�EHYRUGHULQJ�
YDQ�GH�ELRORJLVFKH�ODQGERXZ��WH�ZHWHQ�HFRORJLVFK�HQ�ELRORJLVFK�G\QDPLVFK���GLH�
JHSUHVHQWHHUG�ZHUG�DOV� HHQ�SLRQLHU�PHW�EHWUHNNLQJ� WRW�GH�RQWZLNNHOLQJHQ�QDDU�
GXXU]DDPKHLG� ° ôü �':7��ZH�VSUHNHQ�RYHU�GH�SHULRGH�GDW�GH�15/2�LQ�IHLWH�HHQ�
VODSHQG�EHVWDDQ�OHLGGH��NUHHJ�GH�RSGUDFKW�HHQ�SODQ�YDQ�DDQSDN�YRRU�KHW�RQGHU�
]RHN�WH�PDNHQ��GDW�LQ������YHUVFKHHQ��'LW�YRUPW�KHW�HLQGSXQW�YRRU�GH]H�FDVH�
VWXGLH��0HW�GH�QRWLWLH�YDQ�GH�PLQLVWHU�VWRQG�GH�ELRORJLVFKH�ODQGERXZ�HLQGHOLMN�
RS�GH�PLQLVWHULsOH�DJHQGD�HQ�NZDP�HU�VXEVWDQWLHHO�JHOG�YULM�YRRU�KHW�RQGHU]RHN��
%HODQJULMNHU�YRRU�KHW� ODQGERXZEHOHLG�ZDV� HYHQZHO�GH� WUDQVLWLH�QDDU�GXXU]DPH�
ODQGERXZ�GLH� LQPLGGHOV� LQ�YROOH�JDQJ�ZDV��+HW�GHQNHQ� LQ�EUHGH�GRHOVWHOOLQJHQ�
KDG�YDVWH�YRHW�DDQ�GH�JURQG�JHNUHJHQ�HQ�GH�SLRQLHUVURO�GLH�DDQ�GH�ELRORJLVFKH�
ODQGERXZ�ZHUG�WRHJHNHQG��LV�LQ�GDW�NDGHU�EHJULMSHOLMN���
� 'H]H�WUDQVLWLH�KDG�HHQ�H[WUD�LPSXOV�JHNUHJHQ�GRRU�KHW�ZHUN�YDQ�HHQ�FOXE�YDQ�
YULMGHQNHUV� GLH�'LFN� GH�=HHXZ� LQ� ����� RP� ]LFK� KHHQ� KDG� YHU]DPHOG�� /HGHQ�
ZDUHQ�WRRQDDQJHYHQGH�OLHGHQ�DOV�0DQVKROW��:LQVHPLXV��:LMIIHOV��9HUNDLN��+XQ�
PDQLIHVW�'XXU]DDP�VDPHQJDDQ�YDQ�ODQGERXZ��QDWXXU�HQ�PLOLHX�VWHOGH�PHW�EHWUHNNLQJ�
WRW�KHW�SURFHV�YDQ�GDW�VDPHQJDDQ��GDW�PHW�GH�UHFHQWH�EHOHLGVSODQQHQ�YDQ�UHJH�
ULQJ��/DQGERXZVFKDS�HQ�DQGHUHQ�HHQ�YHUVQHOOLQJ�¶DEVROXXW�QRRG]DNHOLMN�>LV@�RP�
GDW�PHW�QDPH�LQ�1HGHUODQG�KHW�PLOLHX�RQDDQYDDUGEDDU�EHODVW� LV
� ° ô>° � ,Q�GH�YRUP�
YDQ�HHQ�QHJHQWDO�VWHOOLQJHQ�ZHUGHQ�UHJHULQJ�HQ�SDUOHPHQW�RSJHURHSHQ�PHW�HHQ�
¶LQWHJUDDO�PDDWUHJHOHQSDNNHW�WH�NRPHQ��GDW�HHQ�GXXU]DDP�VDPHQJDDQ�YDQ�ODQG�
ERXZ��QDWXXU�HQ�PLOLHX�YyyU�KHW�MDDU������JHUHDOLVHHUG�ZRUGW
� ° ô�± �'H�VWHOOLQJHQ�
EHKHOVGHQ�RQGHU�PHHU�KHW�DQWLFLSHUHQ�RS�GH�YHUPLQGHULQJ�YDQ�KDQGHOVYHUVWRUHQ�
GH� VWHXQ��GH�EHVWHPPLQJ�YDQ�HHQ� VXEVWDQWLHHO�GHHO�YDQ�KHW� ODQGDUHDDO�YRRU�KHW�
HFRORJLVFK�QHWZHUN��YHUVWHUNLQJ�YDQ�KHW�EHOHLG�WHQ�DDQ]LHQ�YDQ�EHKRXG�YDQ�FXO�
WXXUODQGVFKDSSHQ��RPVFKDNHOLQJ�QDDU�GXXU]DPH�ODQGERXZ�ELQQHQ�WLHQ�MDDU�PHW�
EHKXOS� YDQ� HHQ� ZHWWHOLMN� NDGHU�� HHQ� KHIILQJHQVWHOVHO� HQ� RYHUEUXJJLQJVSUHPLHV�
DOVRRN�VDQHULQJ�YDQ�EHGULMIVWDNNHQ�GLH�GH]H�RPVFKDNHOLQJ�QLHW�NXQQHQ�UHDOLVHUHQ��
'H�RRU]DDN�YDQ�GH�SUREOHPHQ�LQ�GH�ODQGERXZ�ZDV�YROJHQV�GH�ZHUNJURHS�GDW�HU�
������������������������������������������������² ó þ�È µ�Á ¼4½ É�À ¼3º'$C´Ø ¶�¼4µ�Ã�Å�å8Ï�¼>À�Å�Í�Í�Ä�Æ² ö ÿQÚ Ñ9á ³�Ã á À ¸�Ø ¸�Ö�À ¾ Î4Ò�¼_Ø ´µ�¶�·�¸�¹�º�Ã�×�Æ² ö ²�æ9¹�¹�½ »3´3´Ïq¾ ´�Ï�¼4µ�Ö�´´µ�ÃDÌ�Æ² ö Ç�æ9¹�¹�½ »3´3´Ïq¾ ´�Ï�¼4µ�Ö�´´µ�Ã�Ð�Æ
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JHHQ�FRKHUHQW�HQ�GXXU]DDP�PRGHO�WHQ�JURQGVODJ�ODJ�DDQ�KHW�ODQGERXZEHOHLG��,Q�
GH�YROJHQGH� MDUHQ�]HWWH�GH�ZHUNJURHS�KDDU�ELMGUDJH�YRRUW��RQGHU�PHHU�UHVXOWH�
UHQG�LQ�HHQ�UDSSRUW� ¶1DDU�HHQ�$DUWVH� ODQGERXZ·�XLW�������'H�ZHUNJURHS�GHHG�
KLHUPHH�ZHUN�GDW�YHUJHOLMNEDDU�ZDV�PHW�GH�QLHXZH�WDNHQ�GLH�GH�15/2�LQ�GLH�
SHULRGH�RS�]LFK�QDP��KHW�RQWZLNNHOHQ�YDQ�YLVLHV�RS�GH� WRHNRPVW�YDQ�GH� ODQG�
ERXZ���
� 'H�WUDQVLWLH�ZDDU�GH�15/2�]LFK�EHJLQ�MDUHQ�QHJHQWLJ�LQ�EHYRQG��YDQ�RQGHU�
]RHNVPDQDJHPHQW�QDDU�EHOHLGVJHULFKWH�YHUNHQQLQJHQ��LV�XLWYRHULJ�EHVFKUHYHQ�LQ�
GH�DQGHUH�KRRIGVWXNNHQ��,Q�GLW�KRRIGVWXN�KHEEHQ�ZH�NXQQHQ�]LHQ�KRH�GLH�WUDQ�
VLWLH� RS� NOHLQH� VFKDDO� ZHUG� YRRUEHUHLG� LQ� GH� DFWLYLWHLWHQ� URQG� GH� DOWHUQDWLHYH�
ODQGERXZ�� 6WHHGV� H[SOLFLHWHU� ZHUG� GXLGHOLMN� GDW� ¶DOWHUQDWLHI·� HHQ� SROLWLHN�� HHQ�
EHOHLGVEHJULS�ZDV��2S�GH�SROLWLHNH�YUDDJ�QDDU�GH�WRHNRPVW�YDQ�GH�ODQGERXZ�ZDV�
¶JHwQWHJUHHUG·�²�HQ�ODWHU�¶GXXU]DDP·�²�HHQ�DQWZRRUG��+HW�ERRG�XLW]LFKW�RS�RS�
ORVVLQJHQ�RS�GH�NRUWHUH�WHUPLMQ�YRRU�GH�SUREOHPHQ�YDQ�RYHUSURGXFWLH��PLOLHXEH�
ODVWLQJ�HQ�ODQGVFKDSVEHKHHU��+HW�ZDV�ERYHQGLHQ�HHQ�LQWHJUDWLH�YDQ�KHW�SROLWLHNH�
GHEDW��ZDDULQ� KHW� VFKLVPD� DOWHUQDWLHI�JDQJEDDU�ZHUG� RYHUEUXJG� HQ� RSORVVLQJHQ�
ELQQHQ�EHVWDDQGH�SROLWLHNH�HQ�PDDWVFKDSSHOLMNH�VWUXFWXUHQ��+HW�ZDV�GDDUPHH�KHW�
DDQNQRSLQJVSXQW�YRRU�GH�WUDQVLWLH�GLH�GH�ODQGERXZ�HQ�KHW�ODQGERXZEHOHLG�YDQDI�
GH� ODWH� MDUHQ� WDFKWLJ� JLQJHQ�PDNHQ��ZDDUELM� GH�PDDWVFKDSSHOLMNH� SRVLWLH� HQ� GH�
LQULFKWLQJ�YDQ�GH�ODQGERXZ�RSQLHXZ�ZHUG�GRRUGDFKW��'H]H�WUDQVLWLH��GLH�ZH�LQ�
ODWHUH�15/2�WHUPHQ� HHQ� V\VWHHPLQQRYDWLH� NXQQHQ� QRHPHQ��ZHUG� ELQQHQ� GH�
15/2�ZHOLVZDDU�JHVLJQDOHHUG�PDDU�LQ�]LMQ�FRQFUHWH�ZHUN]DDPKHGHQ�²�KHW�FR�
RUGLQHUHQ�YDQ�RQGHU]RHN��KHW�LQULFKWHQ�YDQ�HHQ�RYHUOHJRUJDQLVDWLH��HQ]RYRRUW�²�
ZDV�GH�15/2�NHHU�RS�NHHU�UHDFWLHI��FRQFHSWXHOH�V\QWKHVHV�]RDOV�LQ�KHW�UDSSRUW�
YDQ�GH�6WXXUJURHS�$OWHUQDWLHYH�/DQGERXZ�HQ�KHW� DGYLHV� YRRU�KHW�/DQGERXZ�
VFKDS��HHQ�KHURULsQWDWLH�YDQ�RQGHU]RHN�QDDU�EHOHLG�]RDOV�ELM�GH�GRRUVWDUW�YDQ�GH�
&2$/�HQ�LQ�GDW]HOIGH�DGYLHV��KHW�LQLWLDWLHI�ODJ�VWHHGV�DDQ�GH�EHOHLGVNDQW���
� 'H�15/2�YDQ�GH�MDUHQ�WDFKWLJ�JHHQ�RUJDQLVDWLH�RP�HHQ�GHUJHOLMNH�WUDQVLWLH�
RS�VHFWRUQLYHDX�WH�LQLWLsUHQ��0DDU�RRN�RS�KHW�QLYHDX�YDQ�KHW� ODQGERXZNXQGLJ�
RQGHU]RHN�ZDV�]LMQ�DDUG�DOV�SDUWLFLSDQWHQRUJDQLVDWLH�QLHW�WRHJHVQHGHQ�RS�HHQ�WDDN�
DOV�KHW�EHZHUNVWHOOLJHQ�YDQ�HHQ�GHQNRPVODJ�RYHU�DDUG�HQ�LQULFKWLQJ�YDQ�GH�ODQG�
ERXZ��'DDUWRH�RQEUDN�KHW�DDQ�PDFKW�HQ�PLGGHOHQ��:DW�GH�15/2�ZHO�NRQ��HQ�
RRN�QDDU�EHVWH�YHUPRJHQ�GHHG��ZDV�KHW�IDFLOLWHUHQ�YDQ�YHUQLHXZHQG�RQGHU]RHN�
GRRU�PLGGHO� YDQ� FR|UGLQDWLH� HQ� VWLPXOHULQJ��'DDULQ�KDG�KLM� HHQ�GHFHQQLDODQJH�
WUDGLWLH�� WHUXJJDDQG�QDDU�GH�JHwQWHJUHHUGH�SODDJEHVWULMGLQJ� HQ�GRRUJDDQG� LQ�KHW�
2%6��HQ�&2$/�RQGHU]RHN��:DW�EHWUHIW�GH�JHGDFKWHYRUPLQJ��ZDV�KHW�QHWZHUN�
YDQ�GH�15/2�YDQ�EHODQJ��ZDDUELM�YHUQLHXZHQGH�GHQNHUV�ZHUGHQ�JHPRELOLVHHUG�
HQ�WRHJDQJ�NUHJHQ�WRW�GH�¶JDQJEDUH·�VWUXFWXUHQ��,Q�GLH�]LQ�VSHHOGH�GH�15/2�HHQ�
GXEEHOH�URO��RS�GH�DFKWHUJURQG�YDQ�KHW�EHOHLG�HQ�RS�GH�ZHUNYORHU�YDQ�KHW�RQ�
GHU]RHN��'H�LQYORHG�YDQ�GH�15/2�LV�GDDUPHH�ODVWLJ�YDVW�WH�VWHOOHQ��:DW�EHWUHIW�
KHW�RQGHU]RHN��ELMYRRUEHHOG�GH�RSNRPVW�YDQ�KHW�RQGHU]RHN�QDDU�EHGULMIVV\VWH�
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PHQ�� LV� GH� SULPDLUH� LQGUXN� GDW� GH� RQGHU]RHNHUV� ]HOI� GH� FHQWUDOH� URO� VSHHOGHQ��
%RHULQJD�RYHU�GH�LQYORHG�YDQ�GH�6WXXUJURHS�$OWHUQDWLHYH�/DQGERXZ��
:HO�PHUN�
LN�RS�GDW�HU� ]DNHQ� WRW� VWDQG�]LMQ�JHEUDFKW�ZDDUYDQ�]HOIV�GH�GLUHFW�EHWURNNHQHQ�
]LFK�QLHW�RI�QDXZHOLMNV�UHDOLVHUHQ�GDW�HU�HHQ�UHODWLH�EHVWDDW�PHW�KHW�DGYLHV�YDQ�GH�
6WXXUJURHS�
 ° ô�î �
� $OV� LQWHUPHGLDLUH� RUJDQLVDWLH� LQ� GH� WULSDUWLWH� JHRUJDQLVHHUGH� ODQGERXZVHFWRU�
YHUVFKRRI�GH�15/2�KHW�EUDQGSXQW�YDQ� ]LMQ� DDQGDFKW� LQ�GH� MDUHQ� ]HYHQWLJ� WRW�
QHJHQWLJ�YDQ�KHW�RQGHU]RHNVYHOG�QDDU�GH�EHOHLGVZHUHOG��,Q�GH�ODWH� MDUHQ�WDFKWLJ�
ZHUG� GH� LQEUHQJ� YDQ� GH� GULH� SRWHQ� ODQJ]DPHUKDQG� JHOLMNJHVFKDNHOG�� ZDDUELM�
RQGHU]RHN��RYHUKHLG�HQ�EHODQJHQJURHSHQ�PHHGDFKWHQ�RYHU�RQGHU]RHNVSODQQLQJ��
+HW�&2$/�SURMHFW� LV� GDDUYDQ� HHQ� YURHJ� YRRUEHHOG��'H�G\QDPLHN� YDQ� GH� JH�
GDFKWHYRUPLQJ� YHUVFKRRI� GDDUELM� YDQ� ZHWHQVFKDSSHOLMNH� EHKRHIWH� QDDU� PDDW�
VFKDSSHOLMNH�YUDDJ��PHW�QDPH�YDQ�GH�EHOHLGVNDQW��ZDDUELM�GH�EHOHLGVZHUHOG�PHHU�
HQ�PHHU� GH� DDQJHVSURNHQ�SDUWLM�ZHUG��1LHW� ]R]HHU� GH� SODQQLQJ� HQ� FR|UGLQDWLH�
YDQ�RQGHU]RHN��PDDU�KHW�RS�GH�SROLWLHNH�HQ�EHVWXXUOLMNH�DJHQGD�NULMJHQ�YDQ�RQ�
GHU]RHN�ZHUG�GDDUPHH�HHQ�EHODQJULMN�GRHO��,Q�GH�GRRUVWDUW�YDQ�GH�&2$/�ZDV�GLW�
RS�NOHLQH�VFKDDO�GLUHFW�ZDDU�WH�QHPHQ��LQ�GH�ODWHUH�DGYLH]HQ�YRRU�KHW�PLQLVWHULH�
ZDV�KHW�GH�PRGXV�YLYHQGL��2QGHU]RHN� VWXXUGH�QLHW� ODQJHU�]LFK]HOI��PDDU�ZHUG�
GRRU�EHOHLGVYUDJHQ�JHVWXXUG���
� ,Q�GH�MDUHQ�]HYHQWLJ�IXQFWLRQHHUGH�GH�15/2�DOV�RQGHU]RHNVPDQDJHU��ZDDUELM�
GH�RQWZLNNHOLQJHQ�LQ�GH�VHFWRU�RS�HHQ�NODVVLHNH�PDQLHU�ZHUGHQ�JHFRQFHSWXDOL�
VHHUG�� KHW� RQGHU]RHNVYHOG� LQIRUPHHUW� ]LFK� RYHU� RQWZLNNHOLQJHQ� LQ� VHFWRU� HQ�
VDPHQOHYLQJ�HQ�EHSDDOW�ZDW�HU�PRHW�JHEHXUHQ��'H�15/2�EHKHHUGH�GDW�SURFHV��
'DDUELM�WUDG�KLM�RS�DOV�EXIIHU�WXVVHQ�RQGHU]RHN�HQ�SROLWLHN��+LM�]RUJGH�HUYRRU�GDW�
KHW�RQGHU]RHNVYHOG�JHYULMZDDUG�EOHHI�YDQ�GLUHFW�LQJULMSHQ�YDQZHJH�PDDWVFKDSSH�
OLMNH�GHEDWWHQ�HQ��WHJHOLMNHUWLMG��GDW�SROLWLHNH�YUDJHQ�YHUWDDOG�ZHUGHQ�LQ�HHQ�YRRU�
RQGHU]RHNHUV� DFFHSWDEHO� LGLRRP�� %RYHQGLHQ� NRQ� GH� PLQLVWHU� RS� EDVLV� YDQ� GH�
DGYLH]HQ� YDQ� GH�15/2�PHGHGHOHQ� GDW� GH� SUREOHPDWLHN� GH� DDQGDFKW� YDQ� KHW�
RQGHU]RHN�KDG��'H�UHDFWLH�RS�GH�RSKHI�RYHU�6LOHQW�6SULQJ�LQ������LV�ZDW�GDW�EH�
WUHIW�DO�NHQPHUNHQG�YRRU�KHW�IXQFWLRQHUHQ�YDQ�GH�WRHQPDOLJH�15/2��'H�YUD�
JHQ�GLH�LQ�GH�VDPHQOHYLQJ�UH]HQ�RYHU�GH�ODQGERXZ�²�FKHPLVFKH�EHVWULMGLQJVPLG�
GHOHQ�LQ�GLW�JHYDO�²�ZHUGHQ�JHPDWFKW�PHW�KHW� ORSHQGH�RQGHU]RHN��PHW�DOV�XLW�
NRPVW��KHW�ZRUGW�JHGHNW��'DDUELM�ZHUG�GDW�RQGHU]RHN�RSQLHXZ�JHODEHOG�]RGDW�
KHW�LQGHUGDDG�DDQVORRW�RS�KHW�PDDWVFKDSSHOLMNH�GHEDW��'H�V\QWKHVH�GLH�KLHUELM�WRW�
VWDQG� NZDP��ZDDUELM� RQGHU]RHN� LQ� HHQ� QLHXZH� VDPHQKDQJ�ZHUG� JHEUDFKW�� HQ�
RQGHU�GH�YODJ�YDQ�HHQ�QLHXZH�GRHOVWHOOLQJ��NZDP�YDQ�EXLWHQDI�HQ�QLHW�YDQ�ELQ�
QHQ�GH�15/2��,Q�GLH�]LQ�ZDV�GH�UDDG�UHDFWLHI���
� +HW�VXFFHVYHUKDDO�YDQ�GH�JHwQWHJUHHUGH�SODDJEHVWULMGLQJ�ZRUGW�KLHUPHH�JHUH�
ODWLYHHUG��PDDU�GDW�GRHW�QLHWV�DI�DDQ�KHW�VXFFHV�HUYDQ�RS�KHW�JHELHG�YDQ�RQGHU�
]RHNVPDQDJHPHQW��+HW�LV�HHQ�PRRL�HQ�YURHJ�YRRUEHHOG�YDQ�GH�PDQLHU�ZDDURS�
������������������������������������������������² ö ñ á ¸�¼4½ À µ�Ö�´>Ã�Þ�Ä�÷L¶Lº8Ë�ø�÷L´Ø Ã�Ð�� ´è ¾ Î4Ò�¼>À ¶�¾ ½ ¼4¶�¼;� Æ
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GH�15/2� QLHXZH� RQGHU]RHNVLQLWLDWLHYHQ� IDFLOLWHHUGH� HQ� GDW� PHW� GH� EHSHUNWH�
PLGGHOHQ� ZDDURYHU� KLM� EHVFKLNWH�� +HW� UHVXOWHHUGH� LQ� ODQJGXULJ� HQ� ZDDUGHYRO�
RQGHU]RHN�GDW�YDQ�EHWHNHQLV�ZDV�YRRU�KHW�ODWHUH�RQGHU]RHN�URQG�GH�DOWHUQDWLHYH�
ODQGERXZ��'H�ZHUNJHPHHQVFKDS� ²� VLQGV� ����� RQGHU� GLH� QDDP� ²� YLHUGH� HLQG�
MDUHQ�]HYHQWLJ�KHW�WZLQWLJMDULJ�EHVWDDQ�HQ�SXEOLFHHUGH�HHQ�RYHU]LFKWVZHUN�ZDDULQ�
GH� EDVLVLGHHsQ� YDQ� GH� JHwQWHJUHHUGH� EHVWULMGLQJ� XLWHHQ�ZHUGHQ� JH]HW�� &HQWUDDO�
VWRQG�KHW�VHOHFWLHI�HQ�EHKHHUVW�JHEUXLN�YDQ�EHVWULMGLQJVPLGGHOHQ��]RZHO�FKHPLVFK�
DOV�ELRORJLVFK��ZDDUELM�QD�WZLQWLJ�MDDU�NRQ�ZRUGHQ�JHVWHOG�GDW�
KHW�EHZLMV�LV�JHOH�
YHUG�GDW�GH�EHODQJULMNVWH�QDGHOHQ�YDQ�KHW�JHEUXLN�YDQ�EHVWULMGLQJVPLGGHOHQ�>���@�
YHUPHGHQ�NXQQHQ�ZRUGHQ
� ° ôï �+RHZHO� GH� UHJHO� ¶VSXLW� ]R�ZHLQLJ�PRJHOLMN·� KHW�
XLWJDQJVSXQW�ZDV��ZDV�KHW�GRHO�QLHW�HHQ�VSXLWYULMH�ODQGERXZ��ppQ�YDQ�GH�VSHHU�
SXQWHQ�YDQ�GH�DOWHUQDWLHYHOLQJHQ�LQ�GH�ODQGERXZ�YDQ�GH�MDUHQ�]HYHQWLJ���
�
�
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