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7RHQ�� LQ�GH�ZRRUGHQ�YDQ�+DUU\�WHU�%DONW��DDQ�KHW�HLQG�YDQ�GH�LM]HUWLMG�URJJH��
SDDUG�HQ�SORHJ�SODDWVPDDNWHQ�YRRU�PDwV��FRPELQH�HQ�JHZDVEHVFKHUPLQJ��ZHUG�LQ�
'HQ� +DDJ� GH� 1DWLRQDOH� 5DDG� YRRU� /DQGERXZNXQGLJ� 2QGHU]RHN� RSJHULFKW� � �
:DDU�RQ]H�7ZHQWVH�EDUG�PHFKDQLVHULQJ��VSHFLDOLVHULQJ�HQ�VFKDDOYHUJURWLQJ�HFK�
WHU�PHW� OHGH�RJHQ�DDQ]DJ��]HWWH�GH�15/2�]LFK�PHW�RYHUJDYH� LQ�RP�KHW� ODQG�
ERXZNXQGLJ�RQGHU]RHN�ELM� WH� ODWHQ�GUDJHQ�DDQ�GH�PRGHUQLVHULQJ�YDQ�GH� ODQG�
ERXZ�� +HW� ZDV� RRN� KHW� HLQGH� YDQ� GH� NOHXWHUWLMG� YDQ� KHW� ZHWHQVFKDSVEHOHLG��
ZDDULQ� GH�RYHUKHLG� VFKRRUYRHWHQG�GH� HHUVWH� VWDSSHQ�KDG� JH]HW�PHW� GH� VWXULQJ�
YDQ�ZHWHQVFKDS�HQ�WHFKQRORJLH��7HQ�WLMGH�YDQ�GH�RSULFKWLQJ�YDQ�GH�15/2�RS���
MDQXDUL�������EUDNHQ�HU�WLHQ�¶JRXGHQ·�MDUHQ�YRRU�KHW�ZHWHQVFKDSVEHOHLG�DDQ�HQ�GH�
15/2�ZDV�KLHU� HHQ� W\SLVFKH� UHSUHVHQWDQW�YDQ� � �'H�15/2�RSHUHHUGH�RS�KHW�
VQLMYODN� YDQ� GH� RYHUKHLGVEHPRHLHQLV�PHW� GH� ODQGERXZ� HQ� GH� RYHUKHLGVVWXULQJ�
YDQ�GH�ZHWHQVFKDS�HQ�]RX�GDW�]LMQ�KHOH�EHVWDDQ�EOLMYHQ�GRHQ���
� 6LQGV�KHW�HLQGH�YDQ�GH�LM]HUWLMG�]LMQ�RQGHU]RHN��RYHUKHLG��ODQGERXZ�HQ�ZH�
WHQVFKDSVEHOHLG� FRQWLQX� YHUDQGHUG�� HQ� GDDUPHH� GH�15/2�� ,Q� ����� NUHHJ� GH�
15/2� HHQ� QLHXZH� QDDP�� ,QQRYDWLHQHWZHUN� $JURFOXVWHU� HQ� *URHQH�5XLPWH��
+HW�,QQRYDWLHQHWZHUN�ZDV�HYHQ]HHU�HHQ�NLQG�YDQ�]LMQ�WLMG�DOV�GH�RRUVSURQNHOLMNH�
15/2��PDDU�GH�WLMGHQ�ZDUHQ�LQJULMSHQG�YHUDQGHUG��:DDU�LQ�GH�MDUHQ�YLMIWLJ�GH�
ODQGERXZ�HHQ�KHFKWH� VHFWRU�ZDV�ZDDUELQQHQ�KHW�RQGHU]RHN�GRRU�KHW�YHOG�]HOI�
JHFR|UGLQHHUG�ZHUG��ZDV�URQG�GH�PLOOHQQLXPZLVVHOLQJ�GH�VHFWRU�JHIUDJPHQWHHUG�
HQ�GLIIXXV� JHZRUGHQ�HQ�PRHVWHQ� VWUDWHJLVFKH� WRHNRPVWYHUNHQQLQJHQ�GH�ERXZ�
JURQG�ULMS�PDNHQ�YRRU�V\VWHHPLQQRYDWLHV���
� (HQ�KDOYH�HHXZ�15/2�LV�HHQ�YHUKDDO�YDQ�GRRUJDDQGH�RQWZLNNHOLQJ��ZDDUELM�
GH� FRQWLQXwWHLW� YDQ� GH� RUJDQLVDWLH� EHODQJULMNHU� LV� GDQ� GH� GLVFRQWLQXwWHLWHQ� YDQ�
LQVWHOOLQJVEHVOXLWHQ� HQ� QDDPJHYLQJ�� +HW� ,QQRYDWLHQHWZHUN� YHUWRRQW� HYHQYHHO�
FRQWLQXwWHLW�PHW� GH� ¶RXGH� UDDG·� DOV� GH�15/2�PHW� ]LMQ� YRRUJDQJHU�� GH� /DQG�
ERXZRUJDQLVDWLH�712��(HQ�KDOYH�HHXZ�15/2�LV�HHQ�KDOYH�HHXZ�ZHWHQVFKDSV�
EHOHLG��HHQ�KDOYH�HHXZ�LQWHUPHGLDLUH�RUJDQLVDWLH��HHQ�KDOYH�HHXZ�¶PDDWVFKDSSH�
OLMN�GLHQVWEDDU·�RQGHU]RHN��HQ�GDW�LV�ODQJ��(HQ�KDOYH�HHXZ�15/2�LV�GDDUPHH�HHQ�
XLWJHOH]HQ�NDQV�RP�GH�G\QDPLHN�YDQ�HHQ�LQWHUPHGLDLUH�RUJDQLVDWLH�RS�KHW�JHELHG�
YDQ�RYHUKHLGVEHPRHLHQLV�ELM�RQGHU]RHN�LQ�EHHOG�WH�EUHQJHQ���
� ,Q�GLW�KRRIGVWXN�ZRUGW�GH�RQWZLNNHOLQJ�EHVSURNHQ�YDQ�GH�PDQLHU�ZDDURS�GH�
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UDDG�]LMQ�WDDN�XLWYRHUGH��'H�1DWLRQDOH�5DDG�YRRU�/DQGERXZNXQGLJ�2QGHU]RHN��
GLH�RS���MDQXDUL������ZHUG�LQJHVWHOG�DOV�RQGHUGHHO�YDQ�712��YXOGH�]LMQ�WDDN�²�
GH�EHYRUGHULQJ�YDQ�KHW�GLHQVWEDDU�PDNHQ�YDQ�QDWXXUZHWHQVFKDSSHOLMN�RQGHU]RHN�
DDQ�GH�ODQGERXZ�²�LQ�GRRU�FR|UGLQDWLH�HQ�EHOHLGVYRRUEHUHLGLQJ��$QQR������ZDV�
GH� UDDG� QLHW� ODQJHU� HHQ� FR|UGLQHUHQG� RUJDDQ� HQ� YLHO� QLHW� ODQJHU� PHHU� RQGHU�
712��$�3��9HUNDLN��VWDIPHGHZHUNHU�HQ�YDQDI������VHFUHWDULV�YDQ�GH�UDDG��ZLMVW�
HURS� GDW� GH�15/2� DO� KHHO� ODQJ� JHHQ�1DWLRQDOH�5DDG� YRRU� /DQGERXZNXQGLJ�
2QGHU]RHN�PHHU�ZDV��$O� YDQDI� �����ZDV� KHW� JHHQ� ¶UDDG·�PHHU�� DDQJH]LHQ�KHW�
WRHQ� HHQ� 
SDUWLFLSDQWHQRUJDQLVDWLH
� ZHUG�� ,Q� GH� ORRS� YDQ� GH� MDUHQ� ]HYHQWLJ� HQ�
WDFKWLJ�YHUEUHHGGH�KHW�ZHUNYHOG�]LFK�WRW�YHU�EXLWHQ�GH�WUDGLWLRQHOH�ODQGERXZVHF�
WRU�� ODQGLQULFKWLQJ�� QDWXXU�� PLOLHX� HQ� UHFUHDWLH� NZDPHQ� HU� VWDS� YRRU� VWDS� ELM��
%HJLQ� MDUHQ�QHJHQWLJ�KLHOG�GH�15/2�]LFK�RRN�QLHW� ODQJHU� VSHFLILHN�EH]LJ�PHW�
¶RQGHU]RHN·��PDDU�ULFKWWH�]LFK�RS�GH�WRHNRPVW�YDQ�GH�DJUDULVFKH�UXLPWH�HQ�SUR�
GXFWLH��(Q�¶QDWLRQDDO·"�9DQDI�KHW�EHJLQ�KHHIW�GH�UDDG�HHQ�LQWHUQDWLRQDOH�EOLN�JH�
KDG�� PDDU� ZHO� VWHHGV� GLHQVWEDDU� DDQ� KHW�1HGHUODQGVH� ODQGERXZNXQGLJ� RQGHU�
]RHN� I �
�
�
7DEHO�����2QWZLNNHOLQJ�YDQ�WDDN��SRVLWLH�HQ�ZHUNZLM]HQ�YDQ�GH�15/2�
3HULRGH� 7DDN� )RUPHOH�SRVLWLH� ,QVWUXPHQWHQ�
���������� &R|UGLQDWLH�YDQ�

ODQGERXZLQVWLWXWHQ�
5DDG�WHQ�GLHQVWH�YDQ�
GH�&HQWUDOH�2UJDQL�
VDWLH�712�

2QWZLNNHOLQJ�FRPPLVVLHVWUXFWXXU�
2QWZLNNHOLQJ�SURMHFWGDWDEDVH�
(FRQRPLVFKH�HYDOXDWLH�YDQ�RQGHU]RHN�

���������� &R|UGLQDWLH�YDQ�
ODQGERXZRQGHU�
]RHN��

%LQQHQ�712�DOV�HHQ�
SDUWLFLSDQWHQRUJDQL�
VDWLH�

(FRQRPLVFKH�HYDOXDWLH�YDQ�RQGHU]RHN�
8LWERXZ�FRPPLVVLHVWUXFWXXU�
0HHUMDUHQYLVLHV�
2QGHU]RHNVSURJUDPPLQJ�

���������� &R|UGLQDWLH�YDQ�
ODQGERXZRQGHU�
]RHN�HQ�DGYLHV�
RQGHU]RHNVEHOHLG��

%LQQHQ�712�DOV�HHQ�
SDUWLFLSDQWHQRUJDQL�
VDWLH�HQ�VHFWRUUDDG�
YDQ�GH�RYHUKHLG��

0HHUMDUHQYLVLHV�
2QGHU]RHNVSURJUDPPHULQJ�
7KHPDWLVFKH�VWXGLHV�

���������� $GYLHV�RQGHU�
]RHNVEHOHLG�

6HFWRUUDDG�HQ�DGYLHV�
UDDG�YDQ�0LQLVWHULH�
YDQ�/19�

6WUDWHJLVFKH�SODQQLQJ��
,PSOHPHQWDWLH�YDQ�YLVLHV�YLD�FRQWUDF�
WHQ�

���������� 6WUDWHJLH�
RQWZLNNHOLQJ�YRRU��
ODQGERXZRQGHU�
]RHN�HQ�ODQGERXZ�

6HFWRUUDDG�HQ��
RQDIKDQNHOLMN�DJHQW�
VFKDS�PLQLVWHULH��

:HWHQVFKDSVYHUNHQQLQJHQ��
6WUDWHJLH�RQWZLNNHOLQJ�

���������� 6WUDWHJLH�
RQWZLNNHOLQJ�HQ�
LQQRYDWLH�
RQWZLNNHOLQJ�YRRU�
ODQGERXZ�

6HFWRUUDDG�HQ�RQDI�
KDQNHOLMN�DJHQWVFKDS�
YDQ�PLQLVWHULH�

9HUNHQQLQJHQ�YDQ�LQQRYDWLHPRJH�
OLMNKHGHQ�
,QQRYDWLH�RQWZLNNHOLQJ�
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6WULNW� JHQRPHQ�� IXQFWLRQHHUGH� ¶GH·� 15/2� VOHFKWV� YDQ� ����� WRW� ������ ,Q� GH�
SUDNWLMN�ZDV�GLW� HFKWHU�YHHO� ODQJHU��RPGDW�EHWURNNHQHQ�GH� UDDG� DOWLMG� DOV� ¶UDDG·�
]LMQ�EOLMYHQ�]LHQ��7XVVHQ������HQ������KHHIW�GH�15/2�HHQ�DDQWDO�UHRUJDQLVDWLHV�
RQGHUJDDQ��GLH�WHONHQV�HHQ�RQWZLNNHOLQJ�PDUNHHUGHQ�GLH�DO�JHUXLPH�WLMG�DDQ�GH�
JDQJ�ZDV�HQ�ZDDULQ�GH�UDDG�²�LQ�ZLVVHOZHUNLQJ�PHW�GH�GLYHUVH�NUDFKWHQ�LQ�KHW�
YHOG�²�QLHXZH�WDNHQ�HQ�ZHUNZLM]HQ�YRUPJDI� �]LH�7DEHO�������'H�UHRUJDQLVDWLHV�
]LMQ�GDDUPHH�PLQGHU�LQWHUHVVDQW�GDQ�GH�RQWZLNNHOLQJHQ�GLH�]LM�EHNUDFKWLJGHQ��'H�
G\QDPLHN�YDQ�KHW�ZHUN�LV�KLVWRULVFK�JH]LHQ�EHODQJULMNHU�GDQ�GH�IRUPHOH�LQVWLWXWL�
RQDOLVHULQJ�GRRU�EHVWXXUGHUV��ZHWWHQ�HQ�UHJOHPHQWHQ��'H�ODDWVWH�]LMQ��]R�LV�RQ]H�
RYHUWXLJLQJ�� QLHW�PHHU� GDQ� HHQ� DSRORJLH� YDQ� HHQ� JHJURHLGH� VLWXDWLH� HQ� JDYHQ�
ERYHQGLHQ� YDDN�PHHU� XLWGUXNNLQJ� DDQ� EHVWXXUOLMNH� HQ� SROLWLHNH�NUDFKWVYHUKRX�
GLQJHQ�GDQ�DDQ�GH�DFWLYLWHLWHQ�YDQ�HHQ�RUJDQLVDWLH�]HOI���
� *HGXUHQGH�]LMQ�EHVWDDQ�RQWZLNNHOGH�GH�15/2�DOOHUOHL�LQVWUXPHQWHQ�RP�]LMQ�
WDNHQ�XLW� WH�NXQQHQ�YRHUHQ��'HUJHOLMNH� LQVWUXPHQWHQ�²�KHW�FRPPLVVLHDSSDUDDW��
GH�SURMHFWDGPLQLVWUDWLH��PHHUMDUHQYLVLHV��YHUNHQQLQJHQ�²�NZDPHQ�DO�GRHQGH�WRW�
RQWZLNNHOLQJ� RP� VSHFLILHNH� YUDJHQ� WH� EHDQWZRRUGHQ� YDQ� ELQQHQ� RI� EXLWHQ� GH�
RUJDQLVDWLH�� 7HUXJEOLNNHQG� EOLMNHQ� ]H� YDDN� QLHXZH� VWUXFWXUHQ� HQ� G\QDPLHN� LQ�
KHW�YHOG�EORRW�WH�KHEEHQ�JHOHJG�HQ�QRGLJGHQ�GDDUPHH�XLW�WRW�HHQ�KHURYHUZHJLQJ�
YDQ�GH�WDDN�HQ�ZHUNZLM]H�YDQ�GH�15/2��=H�ZHUGHQ�KHW�NULVWDOOLVDWLHSXQW�YDQ�GH�
QLHXZH�LGHQWLWHLW�YDQ�GH�RUJDQLVDWLH�]RDOV�GLH�ZHUG�YDVWJHOHJG�ELM�UHRUJDQLVDWLHV���
�
� ����������������FR|UGLQDWLH�YDQ�KHW�YHOG�
� $OV� RUJDQLVDWLH� GLH� WRW� WDDN� KDG� WH� EHYRUGHUHQ� GDW� QDWXXUZHWHQVFKDSSHOLMN�
RQGHU]RHN�GLHQVWEDDU�ZHUG�JHPDDNW�DDQ�GH�ODQGERXZ��RSHUHHUGH�GH�15/2�RS�
KHW�VQLMYODN�YDQ�WZHH�EHVWXXUOLMNH�VIHUHQ�� ODQGERXZ�HQ�ZHWHQVFKDS��'H�DDUG�HQ�
RQWZLNNHOLQJ� YDQ� EHLGH� VIHUHQ� GUXNWHQ� HHQ� VWHPSHO� RS� GH� RS]HW� HQ� LQULFKWLQJ�
YDQ� GH�15/2��'H� UDDG� ]RDOV� GLH� RS� �� MDQXDUL� �����ZHUG�RSJHULFKW��ZDV� KHW�
SURGXFW� YDQ� GH� ELM]RQGHUH� YHUKRXGLQJ� WXVVHQ� GH�RYHUKHLGVEHPRHLHQLV�PHW� KHW�
ODQGERXZNXQGLJ�RQGHU]RHN�HQHU]LMGV�HQ�GLH�PHW�KHW�WRHJHSDVW�ZHWHQVFKDSSHOLMN�
RQGHU]RHN�DQGHU]LMGV���
� ,Q�YHUJHOLMNLQJ�PHW�DQGHUH�RQGHU]RHNVJHELHGHQ�ZDV�GH�RYHUKHLGVEHPRHLHQLV�
PHW�ODQGERXZNXQGLJ�RQGHU]RHN�JURRW�HQ�NHQGH�]H�HHQ�ODQJH�JHVFKLHGHQLV��*H�
RUJDQLVHHUG�ODQGERXZNXQGLJ�RQGHU]RHN�JDDW�WHUXJ�WRW�GH�ODQGERXZFULVLV�YDQ�GH�
MDUHQ� WDFKWLJ� YDQ� GH� QHJHQWLHQGH� HHXZ�� 3ULYDWH� LQLWLDWLHYHQ� ZDUHQ� LQ� GLH� WLMG�
WRRQDDQJHYHQG��PDDU�GH�RYHUKHLG�NUHHJ�DO�LQ�HHQ�YURHJ�VWDGLXP�GH�WDDN�WRHEH�
GHHOG�RP�RQGHUZLMV� HQ�ZHWHQVFKDSSHOLMN�RQGHU]RHN� WHQ�EHKRHYH�YDQ�GH� ODQG�
ERXZ�WH�RQWZLNNHOHQ� [ �'H�ODQGERXZVFKRRO�LQ�:DJHQLQJHQ�ZHUG�LQ�������GULH�
MDDU�QD�GH�VWLFKWLQJ��RYHUJHQRPHQ��YDQDI�GH�MDUHQ�QHJHQWLJ�ZHUGHQ�SURHIVWDWLRQV�
RSJHULFKW�HQ� LQ������ZHUG�GH�3ODQWHQ]LHNWHQNXQGLJH�'LHQVW� LQJHVWHOG��'H�XLW�
EUHLGLQJ�YDQ� ODQGERXZNXQGLJH�RQGHU]RHNVLQVWLWXWHQ�]HWWH�]LFK�JHVWDDJ�GRRU�HQ�
�������������������������������������������������\;]^ 3 0$ &(' K *-*(B;M. 0$ F ��_ `;_ $ �9��Ca5 &%U%b=79:�U%b%U(>
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QDP� URQG������HHQ�KRJH�YOXFKW� c �1D�GH�7ZHHGH�:HUHOGRRUORJ�KDG�GH�RYHU�
KHLG��LQ�GH�YRUP�YDQ�KHW�WRHQ�LQJHVWHOGH�0LQLVWHULH�YDQ�/DQGERXZ��9LVVHULM�HQ�
9RHGVHOYRRU]LHQLQJ�� GH� ]HJJHQVFKDS� RYHU� HHQ� RPYDQJULMN� DSSDUDDW� YDQ� ODQG�
ERXZNXQGLJ� RQGHU]RHN�� 7HJHQ� GLH� WLMG� KDG� GH� RYHUKHLGVEHPRHLHQLV� PHW� KHW�
ODQGERXZEHGULMI�RRN�YDVWH�YRUP�DDQJHQRPHQ��9RRUWYORHLHQG�XLW�GH�ODQGERXZ�
FULVLV�YDQ�GH�MDUHQ�GHUWLJ�ZDV�HU�RQGHU�GUXN�YDQ�GH�VHFWRU�LQ������HHQ�DSDUW�ODQG�
ERXZGHSDUWHPHQW� LQJHVWHOG� d � 'LW� ZDV� GH� EDVLV� YRRU� GH� KHFKW� JHRUJDQLVHHUGH�
ODQGERXZVHFWRU�GLH�QD�GH�RRUORJ�YRUP�NUHHJ��7H]DPHQ�PHW�GH�FHQWUDOH�URO�YDQ�
GH�RYHUKHLG�LQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN�ZDV�GLW�YDQ�JURWH�LQYORHG�RS�GH�
LQULFKWLQJ�YDQ�GH�15/2��
� 9DQXLW�KHW�SHUVSHFWLHI�YDQ�KHW�ZHWHQVFKDSVEHOHLG�ZHUG�GH�YRRUJHVFKLHGHQLV�
YDQ�GH�15/2�EHSDDOG�GRRU�GH�RSULFKWLQJ�YDQ�712��GH�1HGHUODQGVH�RUJDQLVD�
WLH�YRRU�7RHJHSDVW�1DWXXUZHWHQVFKDSSHOLMN�2QGHU]RHN� e �'H�YUDDJ�KRH�GH�1H�
GHUODQGVH�ZHWHQVFKDS�GLHQVWEDDU�JHPDDNW�NRQ�ZRUGHQ�DDQ�PDDWVFKDSSHOLMNH�SUR�
EOHPHQ�HQ�EHKRHIWHQ��HQ�ZHONH�URO�GH�RYHUKHLG�GDDULQ�PRHVW�VSHOHQ��ZDV�DO�VLQGV�
GH� (HUVWH�:HUHOGRRUORJ� RQGHUZHUS� YDQ� HHQ� GRRU�ZHWHQVFKDSSHUV� DDQJH]ZHQ�
JHOG�GHEDW� f �'H�712�ZHW�ZHUG�LQ������DDQJHQRPHQ��PDDU�GH�UHDOLVDWLH�HUYDQ�
ZHUG�HHQ�ODQJ�HQ�PRHL]DDP�SURFHV��(HUVW�GXXUGH�KHW�WRW������YRRUGDW�GH�ZHW�LQ�
ZHUNLQJ� WUDG� HQ�YHUYROJHQV� GXXUGH�KHW� WRW� ����� YRRUGDW� GH� LQULFKWLQJ� YDQ�GH�
RUJDQLVDWLH�JRHG�RS�JDQJ�NZDP� g �'H�UHGHQ�KLHUYRRU�ZDV�GH�ELM]RQGHUH�DDUG�YDQ�
712�ELQQHQ�KHW�WRHQPDOLJH�1HGHUODQGVH�VWDDWVEHVWHO��GH�RYHUKHLG�]RX�GH�EHVWH�
GLQJ�YDQ�JHOGHQ�GHOHJHUHQ�DDQ�HHQ�OLFKDDP�YDQ�YHUWHJHQZRRUGLJHUV�YDQ�ZHWHQ�
VFKDS� HQ� EHGULMIVOHYHQ��0HW� QDPH� KHW� DPEWHOLMN� DSSDUDDW� KDG� HU� JURWH�PRHLWH�
PHH�RP�RS�GH]H�PDQLHU�YHUDQWZRRUGHOLMNKHGHQ�XLW�KDQGHQ� WH�JHYHQ��(HQ�EH�
ODQJULMN�RQGHUGHHO�YDQ�GH�712�RUJDQLVDWLH��GH�RYHUGUDFKW�YDQ�RYHUKHLGVLQVWHO�
OLQJHQ�YRRU�RQGHU]RHN��ZHUG�GDDUGRRU�VOHFKWV�PHW�JURWH�PRHLWH�JHUHDOLVHHUG��'H�
RSORVVLQJ� ZHUG� JHYRQGHQ� LQ� KHW� FRPSURPLV� YDQ� HHQ� VWLFKWLQJVYRUP�� ZDDUELM�
PLQLVWHUV�OHGHQ�YDQ�KHW�EHVWXXU�YDQ�GH�LQVWHOOLQJ�DDQZH]HQ��(HQ�DQGHU�RQGHUGHHO�
YDQ� KHW� 712�FRQFHSW�� GH� LQVWHOOLQJ� YDQ� DIGHOLQJHQ� YRRU� VSHFLILHNH� VHFWRUHQ��
NZDP�DO�HYHQ�PRHL]DDP�RS�JDQJ��1D�GH�1LMYHUKHLGVRUJDQLVDWLH�LQ������ZHUG�GH�
9RHGLQJVRUJDQLVDWLH�LQ������RSJHULFKW�HQ�GH�/DQGERXZRUJDQLVDWLH�SDV�LQ��������
�������������������������������������������������h�]^ � �$ &(' K *-*(B;M. 0$ F ��_ `;_ $ �9��Ca5 &%U.6%i->j�RT �*+,.����kOB%Y(,.�S&(' lD��$=X-B-��� ��*-X-B." EG��� #(5 &.6;b(>m/nG�o$ ��� Cp' EG��$ ��*-_ q�1( 04._ X-��" �9F ,(5-EGB.� ,%$AH;��1( �*-$ �9��� ,(&(1(B-�3EG��"�,% �$�M.B-B.�!,.�o"  �$ ��� �P4-��� F B-,.��_/CDF *-,.���r �,.�9s;Y( � �$/F _ >-t/F *(,
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� 'H�EHVWXXUOLMNH�SUREOHPHQ�GLH�712� LQ�KHW� DOJHPHHQ�PHW� ]LFK�PHHEUDFKW��
GHGHQ�]LFK�LQ�YHUKHYLJGH�PDWH�YRRU�GH�ODQGERXZ�JHOGHQ��'H�URO�YDQ�GH�RYHU�
KHLG�ZDV�� ]RDOV� JH]HJG�� JURRW� LQ� GH� ODQGERXZ�HQ�KHW� ODQGERXZNXQGLJ�RQGHU�
]RHN��'H�RYHUKHLG�EHKHHUGH�YHHO�LQVWHOOLQJHQ�YRRU�ODQGERXZNXQGLJ�RQGHU]RHN��
ZDDUGRRU�KHW�DIVWDDQ�YDQ�YHUDQWZRRUGHOLMNKHGHQ�HQ�GH�RYHUGUDFKW�YDQ�LQVWHOOLQ�
JHQ� QRJ�PRHLOLMNHU� ZDUHQ�� %RYHQGLHQ�ZDV� KHW� ODQGERXZNXQGLJ� RQGHU]RHN� DO�
VLQGV�GH� MDUHQ� WZLQWLJ� ]HOI� GUXN�EH]LJ�PHW�RQGHUOLQJH� DIVWHPPLQJ�HQ�RUJDQLVD�
WLH� � � �'DW�ZDV�KHW�JHYROJ�YDQ�HHQ�G\QDPLHN�WXVVHQ�GH�SURHIVWDWLRQV�HQ�GH�ODQG�
ERXZKRJHVFKRRO�� (QHU]LMGV� JURHLGHQ� GH� SURHIVWDWLRQV� HQ� GH� ODQGERXZKRJH�
VFKRRO� PHHU� QDDU� HONDDU� WRH�� 'H� SURHIVWDWLRQV� HLVWHQ� UXLPWH� RP� KXQ� RQGHU�
]RHNVWDDN�XLW�WH�NXQQHQ�YRHUHQ�HQ�WHJHOLMNHUWLMG�EHJDYHQ�:DJHQLQJVH�KRRJOHUD�
UHQ�]LFK�PHW�GH� LQULFKWLQJ�YDQ�RQGHU]RHNVJHUHODWHHUGH� LQVWLWXWHQ�RS�KHW� WHUUHLQ�
YDQ�GH�SURHIVWDWLRQV� ��� �2S�KHW�JHELHG�YDQ�GH�SODQWHQYHUHGHOLQJ�ZDV�HU�]HOIV�HHQ��
XLWHLQGHOLMN�PLVOXNWH��SRJLQJ�GRRU�ELRORJHQ�RP�ZHWHQVFKDSSHOLMN�RQGHU]RHN�HQ�
YHUHGHOLQJVSUDNWLMN� WH� LQWHJUHUHQ� � � �$QGHU]LMGV� RQWVWRQG� HU� GUXN�RP�KHW� DFDGH�
PLVFK� JHKDOWH� YDQ� KHW� :DJHQLQJVH� RQGHUZLMV� HQ� RQGHU]RHN� WH� YHUKRJHQ� HQ�
GDDUPHH�GH�UHODWLH�PHW�GH�ODQGERXZSUDNWLMN�ORVVHU�WH�PDNHQ��9DQXLW�ODQGERXZ�
NXQGLJH�NULQJHQ�ZHUG�GH�YHUZHYHQKHLG�YDQ�WKHRULH�HQ�SUDNWLMN� MXLVW�DOV�NUDFKW�
JH]LHQ���
� /DQGERXZNXQGLJ�RQGHU]RHN�ZDV�HQHU]LMGV�VWHUN�RS�KHW�EHGULMIVOHYHQ�JHULFKW�
HQ�KDG�DQGHU]LMGV�VWHUNH�EDQGHQ�PHW�GH�ZHWHQVFKDS��'DW�OLMNW�KHW�WRW�HHQ�XLWJHOH�
]HQ�SDUWQHU�YRRU�KHW�712�YHUEDQG�WH�PDNHQ� � I �(HQ�/DQGERXZRUJDQLVDWLH�712�
VWRQG�GDQ�RRN�YDQDI�GH�LQYRHULQJ�YDQ�GH�ZHW�RS�GH�DJHQGD��PDDU�KHW�ZDV�SUHFLHV�
GLH� JHJURHLGH� ODQGERXZNXQGLJH� SUDNWLMN� ²� HQ�PHW� QDPH� GH� JURWH� URO� YDQ� GH�
RYHUKHLG� GDDULQ� ²� GLH� HUYRRU� ]RUJGH� GDW� GH� ODQGERXZNXQGH� ]LFK� VOHFKWV� PHW�
JURWH� PRHLWH� LQ� KHW� 712�YHUEDQG� OLHW� LQSDVVHQ�� 9ROJHQV�0DDW� EHWHNHQGH� GH�
RSULFKWLQJ�YDQ�712�]HOIV�HHQ�H[WUD�FRPSOLFDWLH�LQ�GH�YRUPLQJ�YDQ�HHQ�RUJDQLVD�
WLHVWUXFWXXU�YRRU�KHW�ODQGERXZNXQGLJ�RQGHU]RHN� � [ �
�
� �������'H�HHUVWH�UDDG�������������
� 712�ZDV�HHQ�EXLWHQEHHQWMH�LQ�KHW�1HGHUODQGVH�EHVWXXUOLMNH�EHVWHO�HQ�ODQG�
ERXZ� ZHUG� HHQ� EXLWHQEHHQWMH� LQ� KHW� 712�EHVWHO�� 'H� /DQGERXZRUJDQLVDWLH�
712�ZHUG�XLWHLQGHOLMN� LQ������RSJHULFKW�HQ�NZDP�RQGHU�YRRU]LWWHUVFKDS�YDQ�
2WWR�GH�9ULHV��GLUHFWHXU�YDQ�KHW�SURHIVWDWLRQ�WH�*URQLQJHQ� ��c �=LMQ�HLJHQ�LQVWLWXXW�
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EUDFKW�KLM�VQHO�RQGHU�GH�712�YODJ��PDDU�GH�RYHUGUDFKW�YDQ�DQGHUH�ULMNVLQVWHOOLQ�
JHQ�YRRU�ODQGERXZNXQGLJ�RQGHU]RHN�NZDP�QLHW�RS�JDQJ��'H�FRQWDFWHQ�PHW�KHW�
ODQGERXZNXQGLJ� RQGHU]RHN� EXLWHQ� 712� ZDUHQ� RQGHU� 'H� 9ULHV� VSDDU]DDP��
KHWJHHQ� HHQ� UHGHQ�ZDV� RP� QD� GLHQV� RYHUOLMGHQ� LQ� ����� GH� GLUHFWHXU�JHQHUDDO�
/DQGERXZ�DOV�YRRU]LWWHU�YDQ�GH�/DQGERXZRUJDQLVDWLH�WH�YHUNLH]HQ��2QGHU�PHHU�
GRRUGDW�GH�GLUHFWHXUHQ�YDQ�GH�ULMNVODQGERXZLQVWLWXWHQ�QX�WRHJDQJ�NUHJHQ�WRW�GH�
GLUHFWHXUHQYHUJDGHULQJ�YDQ�712��ZHUG�GH�FR|UGLQDWLH�YDQ�KHW�ODQGERXZNXQGLJ�
RQGHU]RHN� YHUJHPDNNHOLMNW� � d � +HW� EHVOXLW� KDG� HFKWHU� LQJULMSHQGH� JHYROJHQ�� GH�
/DQGERXZRUJDQLVDWLH�JLQJ�LQ������IXQFWLRQHUHQ�DOV�HHQ�DGYLHVUDDG�YRRU�RQGHU�
]RHNVLQVWHOOLQJHQ� LQ�SODDWV�YDQ�GDW�KHW�EHKHHU�HUQDDUWRH�JHGHOHJHHUG�ZHUG�]RDOV�
GH�EHGRHOLQJ�ELM�712�ZDV��'H�DDQYDQJ�GLH�'H�9ULHV�HHUGHU�JHPDDNW�KDG�PHW�GH�
RYHUGUDFKW� YDQ� RQGHU]RHNVLQVWHOOLQJHQ��ZHUG� ]HOIV� WHUXJJHGUDDLG� HQ� KHW� EHKHHU�
NZDP�ZHHU�LQ�KDQGHQ�YDQ�KHW�PLQLVWHULH��+HW�ODQGERXZNXQGLJ�RQGHU]RHN�ZDV�
YDQ�RXGVKHU�JURWHQGHHOV�LQ�KDQGHQ�YDQ�GH�RYHUKHLG��'H�EHVWXXUOLMNH�WHUXJKRX�
GHQGKHLG� RP� YHUDQWZRRUGHOLMNKHGHQ� RYHU� WH� GUDJHQ�� ZHUG� QD� GH� RRUORJ� QRJ�
YHUVWHUNW�GRRU�GH�QRGHQ�YDQ�GH�YRHGVHOYRRU]LHQLQJ��GLH�HHQ�VWUDN�ODQGERXZEH�
OHLG�QRRG]DNHOLMN�PDDNWHQ��0LQ�NHHU�PLQ�LV�HYHQZHO�SOXV��LQ�KHW�ODQGERXZNXQ�
GLJ�RQGHU]RHN�ZHUG�KHW�712�PRGHO�JHQHXWUDOLVHHUG�HQ�NUHHJ�GH�RYHUKHLG�HHQ�
YHHO�GLUHFWHUH�LQEUHQJ�LQ�GH�EHYRUGHULQJ�YDQ�KHW�GLHQVWEDDU�PDNHQ�YDQ�QDWXXU�
ZHWHQVFKDSSHOLMN�RQGHU]RHN�GDQ�YRRU�712�JHEUXLNHOLMN�ZDV��

�*HGXUHQGH� GH� HHUVWH� SHULRGH� YDQ� ]LMQ� EHVWDDQ� FR|UGLQHHUGH� GH� 15/2� KHW� ODQGERXZNXQGLJ�
RQGHU]RHN�YDQ�LQVWHOOLQJHQ�GLH�RQGHU�KHW�0LQLVWHULH�YDQ�/DQGERXZ�YLHOHQ��$OV�RQGHUGHHO�YDQ�712�
KDG�GH�15/2�WRW�WDDN�GH�&HQWUDOH�2UJDQLVDWLH�YDQ�712�ELM� WH�VWDDQ�¶LQ�KDDU�VWUHYHQ�GDW�KHW�
QDWXXUZHWHQVFKDSSHOLMN�RQGHU]RHN�PHGH�GLHQVWEDDU�ZRUGW�JHPDDNW�DDQ�GH�ODQGERXZ�·��'RRUGDW�KHW�
PLQLVWHULH�GH�YRRU]LWWHU�YDQ�GH�5DDG�HQ�KHW�'DJHOLMNV�%HVWXXU�OHYHUGH�KDG�KHW�HHQ�GLUHFWH�VWHP�LQ�GH�
15/2�DFWLYLWHLWHQ��2S�GH�IRWR�LV�WH�]LHQ�KRH�PLQLVWHU�0DULMQHQ�]LFK�LQ������RS�GH�KRRJWH�VWHOW�
YDQ�YRUGHULQJHQ�ELQQHQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN���
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'H�/DQGERXZRUJDQLVDWLH�ZDV�GXV�HHQ�YUHHPGH�HHQG�LQ�GH�712�ELMW�HQ�GH�NHX�
]HV�XLW������EOHNHQ�QLHW�GH�XLWHLQGHOLMNH�RSORVVLQJ��+HW�ODQGERXZNXQGLJ�RQGHU�
]RHN�RQWZLNNHOGH�]LFK�PHW�GH�PRGHUQLVHULQJ�YDQ�GH� ODQGERXZ�QD�GH�7ZHHGH�
:HUHOGRRUORJ�LQ�UDS�WHPSR��PHGH�UHVXOWHUHQG�LQ�GH�RSULFKWLQJ�YDQ�WDO�YDQ�LQVWL�
WXWHQ� GRRU� GH� RYHUKHLG� HQ� DQGHUH� SDUWLMHQ�� RRN� GH� /DQGERXZRUJDQLVDWLH� ZDV�
HLJHQ� DFWLYLWHLWHQ� JDDQ� RQWZLNNHOHQ�� 2QGHUWXVVHQ� EOHHI� RQGXLGHOLMN�� ZDQW� KHW�
ZDV�QRRLW�IRUPHHO�YDVWJHOHJG��WRW�ZDDU�KHW�ZHUNWHUUHLQ�YDQ�GH�/DQGERXZRUJDQL�
VDWLH� ]LFK�XLWVWUHNWH��+HW� DQWZRRUG�ZDV�GH� LQVWHOOLQJ�RS��� MDQXDUL� �����YDQ�GH�
1DWLRQDOH�5DDG�YRRU�/DQGERXZNXQGLJ�2QGHU]RHN��GLH�GH�/DQGERXZRUJDQLVDWLH�
712�YHUYLQJ��'H�UDDG�IXQFWLRQHHUGH�DOV�HHQ�FRPPLVVLH�GLH�GH�&HQWUDOH�2UJDQL�
VDWLH�712�ELMVWRQG��$OOH�GRRU�KHW�PLQLVWHULH�JHILQDQFLHUGH� LQVWHOOLQJHQ�ZHUGHQ�
WHJHOLMNHUWLMG� RPJHYRUPG� WRW� PLQLVWHULsOH� VWLFKWLQJHQ� RQGHU� EHVWXXU�� ]RGDW� GH�
RYHUKHLG�GH�GLUHFWH�OHLGLQJ�KDG� � e �'RRU�GH�FR|UGLQDWLH�ELM�712�RQGHU�WH�EUHQ�
JHQ�� ZHUG� JHKRRSW� HHQ� KHOGHUH� RUJDQLVDWLHVWUXFWXXU� YRRU� DOOH� LQVWHOOLQJHQ� YDQ�
ODQGERXZNXQGLJ�RQGHU]RHN�WH�EHZHUNVWHOOLQJHQ���
� 'H�LQVWHOOLQJ�YDQ�GH�15/2�ZDV�HHQ�EHNUDFKWLJLQJ�YDQ�HHQ�HHUGHU�JHJURHLGH�
SUDNWLMN� WRW� RYHUOHJ� HQ�PDUNHHUW� GDDUPHH� ]RZHO� HHQ� RQWZLNNHOLQJ� GLH� JDDQGH�
ZDV�DOV�GH�LQVWHOOLQJ�YDQ�HHQ�QLHXZH�LQWHUPHGLDLU��'H�15/2�IRUPDOLVHHUGH�KHW�
ELM]RQGHUH� NDUDNWHU� YDQ� GH�/DQGERXZRUJDQLVDWLH� ELQQHQ�712�� HHQ� DGYLHVUDDG�
WHU� FR|UGLQDWLH� YDQ� KHW� ODQGERXZNXQGLJ� RQGHU]RHN� PHW� GLUHFWH� RYHUKHLGVLQ�
EUHQJ��HQ�JDI�KHW�HHQ�PHHU�JHsLJHQGH�SRVLWLH� LQ�KHW�712�EHVWHO��'H�LQVWHOOLQJ�
YDQ� GH�15/2�EHNUDFKWLJGH�RRN�GH� DXWRQRPLH� YDQ�GH� ODQGERXZVHFWRU� HQ� GH�
FHQWUDOH� URO� YDQ� GH� RYHUKHLG� GDDUELQQHQ�� RRN� KHW� ODQGERXZNXQGLJ� RQGHU]RHN�
ZHUG�ELQQHQ�GH�VHFWRU�JHRUJDQLVHHUG�HQ�GRRU�KHW�PLQLVWHULH�JHFRQWUROHHUG���
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'H�FHQWUDOH�ILJXXU�ELM�GH�RSULFKWLQJ�YDQ�GH�15/2�ZDV�$�:��YDQ�GHU�3ODVVFKH��
VLQGV������GLUHFWHXU�JHQHUDDO�YDQ�KHW�0LQLVWHULH�YDQ�/DQGERXZ��/99���+LM�KDG�
DO� KHW� QRGLJH�ZHUN� JHGDDQ� ELM� GH� RUJDQLVDWLH� YDQ� KHW� ODQGERXZNXQGLJ� RQGHU�
]RHN��+HW�:DJHQLQJVH�RQGHU]RHN�KDG�KLM�RPJHERXZG�GRRU�HHQ�EXQGHOLQJ� WRW�
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LQVWLWXWHQ�PHW� HHQ� KHOGHUH� HHQKHLG� HQ� RQGHUOLQJH� UHODWLH� HQ� KLM� KDG� VLQGV� ]LMQ�
DDQWUHGHQ�GH�/DQGERXZRUJDQLVDWLH�JHOHLG��7RHQ�HU�HHQ�QLHXZH�EHKHHUVVWUXFWXXU�
YRRU�KHW� ODQGERXZNXQGLJ�RQGHU]RHN�ZHUG�RQWZLNNHOG��QDP�9DQ�GHU�3ODVVFKH�
ZHGHURP�KHW�YRRUWRXZ���
� 'H�RSORVVLQJ�YDQ������OLMNW�HHQ�]ZDNWHERG��712�]DJ�JHHQ�NDQV�GH�LQVWHOOLQ�
JHQ�YRRU�ODQGERXZNXQGLJ�RQGHU]RHN�RQGHU�KDDU�KRHGH�WH�NULMJHQ��KHW�PLQLVWH�
ULH�ZLOGH� ]H�QLHW�NZLMW��%H]LHQ�YDQXLW�GH�GRHOVWHOOLQJHQ�YDQ�RQGHU]RHNVEHKHHU��
ZDV� GH� LQVWHOOLQJ� YDQ� GH�15/2�HHQ� WXVVHQRSORVVLQJ��KHW� DFFHQW� OHJJHQ�RS�GH�
RQGHUOLQJH�VDPHQKDQJ�YDQ�KHW�RQGHU]RHN�HQ�GH�VDPHQKDQJ�PHW�YRRUOLFKWLQJ�DDQ�
GH�EHGULMIVWDNNHQ�HQHU]LMGV��HQ�KHW�DFFHQW�RS�FR|UGLQDWLH�YDQ�RQGHU]RHN�DQGHU�
]LMGV��9RRU�KHW�HHUVWH�ZDV�KHW�PLQLVWHULH�GH�DDQJHZH]HQ�SOHN��YRRU�KHW�WZHHGH�
712�� QX�ZHUG� GH� YHUDQWZRRUGHOLMNKHLG�� HQ� GDDUPHH� GH� RULsQWDWLH� RS� GH� EH�
GULMIVWDN�GDQ�ZHO�KHW�RQGHU]RHN��RSJHVSOLWVW� � f �9DQ�GHU�3ODVVFKH�VWXXUGH�HU�EHZXVW�
RS�DDQ�GDW�GH�FR|UGLQDWLH�YDQ�KHW�RQGHU]RHN�ELM�712�NZDP��RQGDQNV�GDW�GH�
LQVWLWXWHQ�RQGHU�KHW�PLQLVWHULH�NZDPHQ��9RRU�KHP�ZDV�GH�JHNR]HQ�FRQVWUXFWLH�
JHHQ�]ZDNWHERG��+LM�ZLOGH�XQLYHUVLWHLWHQ�HQ�KRJHVFKROHQ�RRN�LQ�GH�FR|UGLQDWLH�
EHWUHNNHQ��'DW�]RX�DOOHHQ�HHQ�NDQV�YDQ�VODJHQ�KHEEHQ�DOV�GH�FR|UGLQDWLH�QLHW�ELM�
GH�RYHUKHLG�]DW� � g �+HW�]RX�XLWHLQGHOLMN�WRW������GXUHQ�YRRUGDW�]LM�GDDGZHUNHOLMN�
ELM�GH�15/2�NZDPHQ���
�
� 3ODDWV�HQ�URO�LQ�KHW�YHOG�
� 'H�15/2�YDQ������YLHO�RQGHU�712�HQ�ZHUG�YDQ�GDDUXLW�EHPHQVW�HQ�JHIL�
QDQFLHUG��9RRU�]LMQ�WDDN�GH�&HQWUDOH�2UJDQLVDWLH�712�ELM�WH�VWDDQ�
LQ�KDDU�VWUH�
YHQ�GDW�KHW�QDWXXUZHWHQVFKDSSHOLMN�RQGHU]RHN�PHGH�GLHQVWEDDU�ZRUGW�JHPDDNW�
DDQ�GH�ODQGERXZ
��GLHQGH�KLM�KHW�RQGHU]RHN�WH�FR|UGLQHUHQ�YDQ�GH�LQVWHOOLQJHQ�
GLH�GRRU�KHW�PLQLVWHULH�YDQ�/DQGERXZ�ZHUGHQ�JHVXEVLGLHHUG��GH�UHODWLH�YDQ�GLW�
RQGHU]RHN�PHW�GDW�YDQ�LQVWHOOLQJHQ�YDQ�712�HQ�KHW�KRJHU�RQGHUZLMV�WH�YHUVWHU�
NHQ�� HQ� LQ� WH� VSHOHQ�RS�YUDJHQ�XLW�KHW�EHGULMIVOHYHQ��'DDUQDDVW�KDG�GH� UDDG�GH�
WDDN�EHOHLG�YRRU�WH�EHUHLGHQ�WHQ�DDQ]LHQ�YDQ�RSULFKWLQJ�HQ�EHKHHU�YDQ�LQVWHOOLQ�
JHQ�YRRU�ODQGERXZNXQGLJ�RQGHU]RHN��DGYLHV�WH�JHYHQ�RYHU�ILQDQFLHULQJ�HQ�WRH�
UXVWLQJ� YDQ� LQVWHOOLQJHQ� YRRU� ODQGERXZNXQGLJ� RQGHU]RHN� HQ�� ZDDU� QRGLJ� HQ�
ZDDU�PRJHOLMN��QLHXZ�RQGHU]RHN�GDW�YDQ�EHODQJ�ZDV�YRRU�KHW�YHOG� WH�LQLWLsUHQ�
HQ�VWLPXOHUHQ���
� +HW� LQVWHOOLQJVMDDU� YDQ� GH�15/2�PDUNHHUW� GH� RYHUJDQJ� YDQ� GH� NOHXWHUWLMG�
QDDU� GH� JRXGHQ� WLMG� YDQ� KHW� ZHWHQVFKDSVEHOHLG� �3� � 'H� RRUVSURQNHOLMNH� 15/2�
ZHHUVSLHJHOW�LQ�WDO�YDQ�RS]LFKWHQ�KHW�WRHQPDOLJH�GHQNHQ�RYHU�RYHUKHLGVEHPRHL�
HQLV�PHW�RQGHU]RHN��=RDOV�ELM�DOOH�LQVWHOOLQJHQ�GLH�WRHQ�RSJH]HW�ZHUGHQ�RP�DG�
YLHV�YDQ�ZHWHQVFKDSVPHQVHQ�DDQ�SROLWLHNH�EHVOXLWYRUPLQJ�WH�NRSSHOHQ��EHVWRQG�
�������������������������������������������������� �!�T�  0*-_ q�1�&L' µ *(F ��#-�S5 &�7�Z;:�7%7;>(K *x,.F $A" B%M%��*(,.�W �� $ F #-��"�B%M.���r,.�o|+}D~L)�Y(F $/C+ � �� $r7��;�(7o#-B.CG$ART��� #. 3F #._�M.F _ F �W �"�*- 3 ��M.B.� ��*�>� �LK *-$ ��� M.F �3E��W>;k¶ �*-_ F *.#=&=79ZW,.�9q9��CGX-����U.Z%Z;b(>? ��@% �" B.CDB.*�&-' )+*-$ EGF #%#-��" F *-H.5 &%<=7;&%<.8->
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GH�NHUQ�YDQ�GH�DFWLYLWHLWHQ�ELM�GH� UDDG�XLW� FR|UGLQDWLH�YDQ�RQGHU]RHN��ZDDUWRH�
JHFRQVXOWHHUG�� JHwQYHQWDULVHHUG� HQ� JHSULRULWHHUG� PRHVW� ZRUGHQ�� .HQPHUNHQG�
YRRU� GH�1HGHUODQGVH� VLWXDWLH� ZDV� GDW� GH� RYHUKHLGVEHPRHLHQLV� PHW� RQGHU]RHN�
QLHW� FHQWUDDO� JHRUJDQLVHHUG� ZDV�� PDDU� SHU� VHFWRU� ��� � %LQQHQ� GH� ODQGERXZVHFWRU�
ZDV�HFKWHU�HHQ�GRPLQDQWH�URO�ZHJJHOHJG�YRRU�KHW�PLQLVWHULH��GDW�KHW�YRRUWRXZ�
QDP�LQ�GH�QDRRUORJVH�PRGHUQLVHULQJ�YDQ�GH�ODQGERXZ��'RRU�PLGGHO�YDQ�VFKDDO�
YHUJURWLQJ�HQ�VSHFLDOLVDWLH�ZHUG�HHQ�LQJULMSHQGH�SURGXFWLHYHUKRJLQJ�EHZHUNVWHO�
OLJG��GLH�YDQ�GH�1HGHUODQGVH�ODQGERXZ�HHQ�H[SRUWVHFWRU�PDDNWH��+LHUPHH�ZDUHQ�
RRN� GH� ODQGERXZNXQGLJH� RQGHU]RHNVGRHOHQ� KHOGHU�� YHUHGHOLQJ�� ]LHNWHEHVWULM�
GLQJ��PHFKDQLVHULQJ�HQ�UDWLRQDOLVHULQJ�YDQ�GH� ODQGERXZ��'DW�RQGHU]RHN�QXWWLJ�
ZDV� YRRU� GH� VWLPXOHULQJ� YDQ� SURGXFWLH�� ZDV� LQ� GH]H� SHULRGH� YDQ� KHW� ZHWHQ�
VFKDSVEHOHLG� HHQ� YDQ]HOIVSUHNHQGKHLG� GLH� GRRU� 6LFFR�0DQVKROW� ELM� KHW� ���MDULJ�
EHVWDDQ�YDQ�712�QRJ�HHQV�ZHUG�RQGHUVWUHHSW� ��� �
� 'H�15/2�EHVWRQG� SULPDLU� XLW� DPEWHQDUHQ� HQ� RQGHU]RHNVYHUWHJHQZRRUGL�
JHUV��+HW�EHGULMIVOHYHQ�SUDDWWH�PHH�YLD�KHW�/DQGERXZVFKDS��RS�]LFK]HOI�HHQ�SX�
EOLHNUHFKWHOLMN�EHGULMIVRUJDDQ��'LW�KDG�DOOHV� WH�PDNHQ�PHW�GH�DDUG�YDQ�GH� ODQG�
ERXZVHFWRU�� GLH� JHGRPLQHHUG�ZHUG� GRRU� NOHLQH� EHGULMYHQ�� 9HUEDQGHQ�PHW� GH�
DJUR�LQGXVWULH� ]RXGHQ� SDV� YHHO� ODWHU� ZRUGHQ� JH]RFKW�� ,Q� ����� ZDV� RRN� HHQ�
/DQGERXZQLMYHUKHLGVRUJDQLVDWLH�712�RSJHULFKW��GLH�LQ������DO�ZHHU�ZHUG�RS�
JHKHYHQ�RP�DOV�&RPPLVVLH�YRRU�/DQGERXZQLMYHUKHLG�RQGHUJHEUDFKW�WH�ZRUGHQ�
ELM� GH�1LMYHUKHLGVRUJDQLVDWLH�712��+DUUR�0DDW�ZLMVW� HURS�GDW�GH� LQYORHG�YDQ�
RYHUKHLG�HQ�ZHWHQVFKDS�RS�GH� LQQRYDWLH�YDQ�GH� ODQGERXZ� LQ�GH�KLVWRULRJUDILH�
ZRUGW�RYHUVFKDW� ��I �'H�GRRUZHUNLQJ�YDQ�RQGHU]RHN�RS�GH�LQQRYDWLH�YDQ�GH�ODQG�
ERXZ�YDOW�EXLWHQ�KHW�EHVWHN�YDQ�GH]H�VWXGLH��WHPHHU�GDDU�GH�JHEUXLNWH�EURQQHQ�
GDDUWRH�ZHLQLJ�JHVFKLNW�]LMQ��+HW�DUFKLHIPDWHULDDO�YDQ�GH�15/2�JHHIW�LQ]LFKW�LQ�
GH�PDQLHU�ZDDURS� GH� UDDG� KHW� RQGHU]RHN� FR|UGLQHHUGH�� GH� YLVLH� RS� KHW� ODQG�
ERXZLQQRYDWLHV\VWHHP�HQ�GH�URO�GLH�KLM�DDQ�KHW�RQGHU]RHN�HQ�]LFK]HOI�WRHGLFKWWH��
'H�15/2�ZDV�NRUWRP�YRRUQDPHOLMN� HHQ�RUJDQLVDWLH� YRRU� HQ�GRRU�RQGHU]RH�
NHUV��PDDU�GDW�ZDV�QLHWV�ELM]RQGHUV�LQ�GH]H�IDVH�YDQ�KHW�ZHWHQVFKDSVEHOHLG���
� 'H�RPJHYLQJ�YDQ�GH�15/2�ZDV�LQ�GH]H�SHULRGH�XLWHUVW�VWDELHO��HYHQDOV�]LMQ�
URO�GDDUELQQHQ��'H�ODQGERXZ�ZHUG�JHPRGHUQLVHHUG��KHW�PLQLVWHULH�]HWWH�GDDUWRH�
GH� OLMQHQ� XLW� HQ� KHW� ODQGERXZNXQGLJ� RQGHU]RHN� PRHVW� GH� EHQRGLJGH� NHQQLV�
DDQGUDJHQ��'H�15/2�IXQFWLRQHHUGH�DOV�PLQ�RI�PHHU�LGHDOH�LQWHUPHGLDLU��SUHFLHV�
WXVVHQ�RYHUKHLG�HQ�RQGHU]RHN�LQ��+LM�KDG�DOV�WDDN�HUYRRU�WH�]RUJHQ�GDW�KHW�RQ�
GHU]RHN� HIILFLsQW� JHUHDOLVHHUG�ZHUG� ²� JHHQ� JDWHQ� HQ� JHHQ� RYHUODS�� XLWZLVVHOLQJ�
YDQ� UHVXOWDWHQ�²� HQ�EUDFKW�GDDUYRRU�RQGHU]RHNHUV� HQ�EHOHLGVDPEWHQDUHQ�ELM� HO�
NDDU��=RDOV�GDW�LQ�GH�JRXGHQ�WLMG�YDQ�KHW�ZHWHQVFKDSVEHOHLG�DOJHPHHQ�JROG��ZDV�
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VHW�FHQWUDOH�YUDDJVWXN�GDW�YDQ�RQGHU]RHNVPDQDJHPHQW��'H�15/2�RQWZLNNHOGH�
GDDUWRH�WZHH�LQVWUXPHQWHQ��KHW�QHWZHUN�HQ�GH�SURMHFWDGPLQLVWUDWLH��
�
7DEHO�����2QGHU]RHNVXLWJDYHQ�LQ�GH�ODQGERXZ��
-DDU� 6SHXUZHUNLQVWHOOLQJHQ� 8QLYHUVLWHLWHQ ¹ 2QGHUQHPLQJHQ� 7RWDDO�
����� ��� � �� � �� � ��� �
����� ���� ����� ��� ����� ��� ����� ���� �����
����� ���� ���� ��� ����� ��� ���� ���� ����
����� ���� ���� ��� ���� ��� ���� ���� ����
����� ���� ����� ��� ���� ��� ���� ���� ����
� � 
�JHVFKDW�DOV�����YDQ�GH�WRWDOH�RQGHU]RHNVXLWJDYHQ��

�
2QGHU]RHNVXLWJDYHQ�YRRU�SURGXFWLYLWHLW�HQ�WHFKQRORJLH�LQ�GH�SULPDLUH�ODQGERXZ��LQ�FRQVWDQWH�SULM]HQ�
�YDQ�������LQ�PLOMRHQHQ�JXOGHQV�HQ�GULHMDDUOLMNVH�JHPLGGHOGHQ��3OXV�GH�MDDUOLMNVH�JURHLYRHW�YDQ�KHW�
YRRUJDDQGH�GHFHQQLXP���2QWOHHQG�DDQ�WDEHO������0HHU��7HFKQRORJLHEHOHLG�LQ�GH�/DQGERXZ������
�
,Q������EHGURHJHQ�GH�NRVWHQ�JHPDDNW�YRRU�RQGHU]RHNLQJHQ�YDQ�ZHUNJURHSHQ�HQ�FRPPLVVLHV�YDQ�GH�
15/2�LQ� WRWDDO��������� JXOGHQ��'LW�ZHUG�EHNRVWLJG�GRRU�712��VXEVLGLHV�� ELMGUDJHQ�YDQ�KHW�
EHGULMIVOHYHQ�HQ�DQGHUH�EDWHQ���9HUVODJ�RYHU�KHW�-DDU���������������
�
� �������+HW�QHWZHUN�
� 'H�RYHUKHLGVEHPRHLHQLV�PHW�GH�ODQGERXZ�QDP�SDV�QD�GH�ODQGERXZFULVLV�YDQ�
GH�MDUHQ�GHUWLJ�YDVWH�YRUPHQ�DDQ��1D�GH�RRUORJ�JURHLGH�]H�HFKWHU�XLW�WRW�HHQ�YDQ�
GH�NUDFKWLJVWH�YRUPHQ�YDQ�RYHUKHLGVEHOHLG� LQ�1HGHUODQG��'H�KHOH� VHFWRU�ZHUG�
KHFKW� JHRUJDQLVHHUG��ZDDUELM�KHW�RQGHU]RHN�JHNRSSHOG�ZHUG� DDQ� ODQGERXZRQ�
GHUZLMV�HQ��YRRUOLFKWLQJ��KHW�EHIDDPGH�292�GULHOXLN��,Q�GH�ZRRUGHQ�YDQ�5ROI�
YDQ� GHU�:RXGH� ZDV� PHW� GH� RSULFKWLQJ� YDQ� KHW� /DQGERXZVFKDS� LQ� ����� KHW�
ERHUHQEROZHUN� HHQ� IHLW�� KHW� VRFLDDO� RYHUOHJ� HQ� GH� EHODQJHQEHKDUWLJLQJ� ZDUHQ�
JHwQVWLWXWLRQDOLVHHUG� HQ� GH� YHUVFKLOOHQGH� ODJHQ� YDQ� RYHUKHLG� QDDU� EHGULMIVOHYHQ�
ZDUHQ� JHRUJDQLVHHUG� LQ� HHQ� FRUSRUDWLVWLVFK� PRGHO� �3[ � 'DW� ZDV� PRJHOLMN� RPGDW�
RYHU�GH�URO�YDQ�GH�ODQGERXZ�DOV�HHQ�VWUDWHJLVFKH�VHFWRU�DOJHPHQH�SROLWLHNH�RYHU�
HHQVWHPPLQJ�EHVWRQG�HQ�GH�VHFWRU��DOV�YDQ]HOIVSUHNHQG��]LMQ�HLJHQ�ERQHQ�KHW�EHVW�
NRQ� GRSSHQ� ��c � 'H� KRRJWLMGDJHQ� YDQ� GLW� ERHUHQEROZHUN� ODJHQ� WXVVHQ� ����� HQ�
������%HNNH�F�V�� W\SHUHQ�GH]H�DXWRQRPH� ODQGERXZVHFWRU�PHW�]LMQ�FRUSRUDWLVWL�
VFKH�RUGHQLQJ�YDQ�EHGULMIVOHYHQ��VWDQGVRUJDQLVDWLHV��VFKDSSHQ�HQ�RQGHU]RHNHUV�DOV�
HHQ� VWDELHOH� EHOHLGVJHPHHQVFKDS� ZDDULQ� HHQ� NODVVLHN�EXUHDXFUDWLVFK� JHRUJDQL�
VHHUG�PLQLVWHULH�GH�VSLO�YRUPGH� �3d ��
� 9DQ�GH]H�JHPHHQVFKDS�JLQJ�GH�15/2�LQ������GHHO�XLWPDNHQ��'H�GRHOVWHO�
OLQJ� ZDV� HYHQHHQV� NODVVLHN�EXUHDXFUDWLVFK�� FR|UGLQDWLH�� 'H� IRUPHOH� RUJDQLVDWLH�
VORRW�GDDUELM�DDQ��PDDU�GH�HLJHQOLMNH�DFWLYLWHLWHQ�ZRUGHQ�GRRU�GH�PHHVWH�JHwQWHU�
�������������������������������������������������? \L�r�3#.#-�S&.º-¢�© ¦ �!»��3  ¦ ¢�© �0&%<%b(>? h�RT �*+,.����kOB%Y(,.�S&(' lD��$=X-B-��� ��*-X-B." EG��� #(5 &.6%8->? j��r�3#.#-�S&.º-¢�© ¦ �!»��3  ¦ ¢�© �0&%U+��*+<.6->
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YLHZGHQ�EHVFKUHYHQ�DOV�KHW�WHJHQRYHUJHVWHOGH�YDQ�GH�JHEUXLNHOLMNH�EHHOGYRUPLQJ�
YDQ�GH�ODQGERXZVHFWRU�DOV�JHVORWHQ�HQ�KLsUDUFKLVFK��'H�IRUPHOH�VWUXFWXXU�ZDV�LQ�
GH� HHUVWH� SODDWV� HHQ� LQVWUXPHQW� YRRU� LQIRUPHOH� FRQWDFWHQ� ZDDUPHH� FUHDWLHYH�
LQLWDWLHYHQ�JHQRPHQ�NRQGHQ�ZRUGHQ��'H]H�SDUDGR[�GRPLQHHUW�GH�HHUVWH�SHULRGH�
YDQ�GH�15/2���
� *��:DQVLQN�ZHUG�RS���MDQXDUL������VHFUHWDULV�YDQ�GH�15/2��QDGDW�GH�HHUVWH�
VHFUHWDULV�� &�� YDQ� GHU�*LHVVHQ�� LQ� DXJXVWXV� ����� SORWVHOLQJ�ZDV� RYHUOHGHQ��+LM�
ZDV� DINRPVWLJ� YDQ� GH� &KULVWHOLMNH� %RHUHQ�� HQ� 7XLQGHUVERQG� �&%7%�� HQ� KDG�
RRN�LQ�GH�/DQGERXZRUJDQLVDWLH�712�JH]HWHQ��9DQ�GHU�*LHVVHQ�ZDV�VLQGV������
VHFUHWDULV�YDQ�GH�/DQGERXZRUJDQLVDWLH�712�JHZHHVW� � e �$OV�VHFUHWDULV�]RX�:DQ�
VLQN� GH� GDDURSYROJHQGH� WZHH� GHFHQQLD� GH� FHQWUDOH� ILJXXU� YDQ� GH�15/2�]LMQ��
6DPHQ�PHW�GH�DQGHUH�OHGHQ�YDQ�KHW�GDJHOLMNV�EHVWXXU��HHQ�GULHNRSSLJH�DIYDDUGL�
JLQJ�YDQ�GH�UDDG��]RUJGH�KLM�HUYRRU�GDW�NDQVHQ�HQ�EHOHPPHULQJHQ�JHVLJQDOHHUG�
ZHUGHQ� HQ� GDW� PHQVHQ� HQ� LGHHsQ� ELM� HONDDU� ZHUGHQ� JHEUDFKW�� +HW� ELM� HONDDU�
EUHQJHQ�YDQ�PHQVHQ�HQ�LGHHsQ�OHLGGH�WRW�HHQ�XLWJHEUHLG�FRPPLVVLHDSSDUDDW�YDQ�
GH�UDDG�HQ�GLW�DSSDUDDW�ZHUG�HHQ�EHODQJULMN�YHKLNHO�YRRU�GH�UDDG�HQ�YRRU�:DQ�
VLQN��HHQ�QHWZHUNHU�SXU�VDQJ��
+LM�ZDV�DOWLMG�DORP�YHUWHJHQZRRUGLJG�
� �3f �
� 2QGHU� GH� UDDG� UHVVRUWHHUGH� HHQ� YLMIWDO� DIGHOLQJHQ� GLH� KHW� ODQGERXZNXQGLJ�
YHOG�LQKRXGHOLMN�RSGHHOGHQ��DNNHU��HQ�ZHLGHERXZ��WXLQERXZ��YHHWHHOW��GLHUJH�
QHHVNXQGH�HQ�]XLYHO��2QGHU�GLH�DIGHOLQJHQ�UHVVRUWHHUGHQ�YHUYROJHQV�]RZHO�LQVWL�
WXWHQ�HQ�RQGHU]RHNVFHQWUD�DOV�FRPPLVVLHV�HQ�VWLFKWLQJHQ��VRPPLJH�UHVVRUWHHUGHQ�
HYHQZHO�UHFKWVWUHHNV�RQGHU�GH�UDDG��$OOHV�ELM�HONDDU�]R·Q�YLMIHQWDFKWLJ�RUJDQLVDWLHV�
LQ�������'H�VWUXFWXXU�ZDV�QRJDO�DPRUI��%HVWXUHQ�YDQ�RQGHU]RHNVLQVWHOOLQJHQ�HQ�
FRPPLVVLHV�HQ�ZHUNJURHSHQ�ZDDULQ�RQGHU]RHNHUV�YDQ�YHUVFKLOOHQGH� LQVWHOOLQJHQ�
ELM�HONDDU�NZDPHQ�URQG�HHQ�EHSDDOG�WKHPD��ZHUGHQ�QLHW�DSDUW�LQJHGHHOG��%LM�GH�
FRPPLVVLHV�WUHIIHQ�ZH�QDDVW�GH�JHZRQH�¶FRPPLVVLHV·�RRN�FR|UGLQDWLHFRPPLVVLHV��
FRQWDFWFRPPLVVLHV�HQ�ZHUNJURHSHQ�DDQ��'H]H�KDGGHQ�DOV�WDDN�WRH�WH�]LHQ�RS�KHW�
YHUDQWZRRUG�HQ�HIILFLsQW�YHUORSHQ�YDQ�KHW�RQGHU]RHN��+HW�LQ�KHW� OHYHQ�URHSHQ�
YDQ�GHUJHOLMNH�FRPPLVVLHV�ZDV�EHGRHOG�WHU�YRRUNRPLQJ�YDQ�JDWHQ�HQ�RYHUODSSLQ�
JHQ�LQ�KHW�RQGHU]RHN��9RRU�GH�15/2�ZDV�KHW�EHODQJULMN�GDW�GHUJHOLMNH�EHVWX�
UHQ�HQ�FRPPLVVLHV�JRHG�VDPHQJHVWHOG�ZDUHQ��'H�UDDG�KDG�KHW�RYHU]LFKW�RP�HU�
YRRU�WH�]RUJHQ�GDW�GH�UHOHYDQWH�LQVWDQWLHV�LQ�KHW�YHOG�RS�KHW�MXLVWH�QLYHDX�YHUWH�
JHQZRRUGLJG�ZDUHQ��'DW�ZDUHQ�LQ�GH�HHUVWH�SODDWV�GH�LQVWDQWLHV�XLW�GH�ODQGERXZ�
VHFWRU�]HOI�²�KHW�PLQLVWHULH��GH�RQGHU]RHNVLQVWHOOLQJHQ��KHW� ODQGERXZVFKDS�²�HQ�
LQ�YRRUNRPHQGH�JHYDOOHQ�XLW�EHOHQGHQGH� VHFWRUHQ��ELMYRRUEHHOG�GH�0LQLVWHULHV�
YDQ�9RONVKXLVYHVWLQJ�HQ�YDQ�9HUNHHU�HQ�:DWHUVWDDW�LQ�KHW�EHVWXXU�YDQ�KHW�,QVWL�
WXXW�YRRU�/DQGERXZEHGULMIVJHERXZHQ���
� 'H�UDDG�]HOI�EHVWRQG�XLW�WZHH�YHUWHJHQZRRUGLJHUV�YDQ�GH�RYHUKHLG���DDQJH�
ZH]HQ�GRRU�GH�PLQLVWHU�YDQ�/DQGERXZ���ZDDUELM�GH�ZHW�YRRUVFKUHHI�GDW�GH�GL�
�������������������������������������������������? mL|D}D~L)a&A¼L�   ¥ © ¢ ¡G��«��  =§��0¦ ½�¢3¢3 �¾9¿.À�Á�&.6->? �L}�´.� _ q�1�&.� Â=�9��_ $ ��" F u #-��$ B-��_ 4.�  � �#.� &%b=7;>
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UHFWHXU�JHQHUDDO�/DQGERXZ� LQ�GH� UDDG� pQ�KHW�GDJHOLMNV�EHVWXXU� ]DW�� GULH�YHUWH�
JHQZRRUGLJHUV� YDQ� GH� ZHWHQVFKDS�� RS� DDQEHYHOLQJ� YDQ� DFKWHUHHQYROJHQV� GH�
.RQLQNOLMNH�1HGHUODQGVH�$NDGHPLH�YDQ�:HWHQVFKDSSHQ��.1$:���GH�VHQDDW�HQ�
KHW�FROOHJH�YDQ�GH�/DQGERXZKRJHVFKRRO��HQ�GULH�YDQ�KHW�EHGULMIVOHYHQ��RS�DDQ�
EHYHOLQJ�YDQ�KHW�/DQGERXZVFKDS��'H�DIGHOLQJHQ�ZDUHQ�RS�GH]HOIGH�PDQLHU� VD�
PHQJHVWHOG� XLW� YHUWHJHQZRRUGLJHUV� YDQ� RYHUKHLG��ZHWHQVFKDS� HQ� EHGULMIVOHYHQ��
PDDU�GDQ�RS�HHQ�ODJHU�QLYHDX�HQ�YDQ�VSHFLILHNH�LQVWHOOLQJHQ���
� 'H� UDDG� ZHUG� DDQJHVWXXUG� GRRU� KHW� GDJHOLMNV� EHVWXXU�� GDW� GH� PDDQGHOLMNVH�
YHUJDGHULQJHQ� YRRUEHUHLGGH� HQ� YRRUNRPHQGH� DDQJHOHJHQKHGHQ� DIKDQGHOGH��
:DDU�GH�UDDG�YRRU�HHQ�EHODQJULMN�GHHO�YHUJDGHUGH�RYHU�PHHU�IRUPHOH�]DNHQ�DOV�
GH� LQULFKWLQJ� YDQ� FRPPLVVLHV�� DFFRUGHULQJ� YDQ� RQGHU]RHNVSODQQHQ� HQ� EHOHLGV�
YRRUQHPHQV��YRUPGH�KHW�GDJHOLMNV�EHVWXXU�GH�VSLO�LQ�GH�G\QDPLHN�YDQ�KHW�YHOG��
+LHU�ZHUGHQ�QLHXZH�LGHHsQ�RSJHSLNW�HQ�ZHUG�EHNHNHQ�RI��KRH�HQ�ZDDU�GLH�LQ�
KHW�YHOG�YDQ�ODQGERXZNXQGLJ�RQGHU]RHN�KHW�EHVW�WRW�EORHL�NRQGHQ�NRPHQ���
� (HQ�YRRUEHHOG� LV�KHW�RQGHUZHUS� ¶QLHXZH�EHGULMIVV\VWHPHQ� LQ�GH� ODQGERXZ·��
GDW�LQ������RS�GH�DJHQGD�NZDP��'LW�ZHUG�JH]LHQ�DOV�HHQ�EHODQJULMN�RQGHUZHUS��
GH�PRGHUQLVHULQJ�YDQ�GH�ODQGERXZSURGXFWLH�KDG�LPPHUV�FRQVHTXHQWLHV�YRRU�GH�
LQULFKWLQJ� YDQ� KHW� ODQGERXZEHGULMI� DOV� ]RGDQLJ�� +HW� RQGHUZHUS� ]RUJGH� YRRU�
HQLJH�GLVFXVVLH�LQ�GH�UDDG��RQGHU�PHHU�YDQZHJH�GH�YUDDJ�RI�GH�VRFLRORJLVFKH�NDQW�
YDQ� KHW� RQGHU]RHN� QLHW� EXLWHQ� ]LMQ�� YRRUQDPHOLMN� QDWXXUZHWHQVFKDSSHOLMNH��
ZHUNWHUUHLQ�YLHO� �3g �8LWHLQGHOLMN�ZHUG�HHQ�JRHGH�SODDWV�YRRU�KHW�RQGHUZHUS�JH�
YRQGHQ� ELM� KHW� 3URHIVWDWLRQ� $NNHU�� HQ� :HLGHERXZ� HQ� KHW� /DQGERXZ�
(FRQRPLVFK� ,QVWLWXXW� �/(,��� ]RGDW� YHUGHUH� EHPRHLHQLV� YDQXLW� GH� 15/2� QLHW�
QRGLJ�ZDV� I3� ��
� ,Q�DQGHUH�JHYDOOHQ�GURHJ�GH�15/2�GDDUHQWHJHQ�QLHXZH�RQWZLNNHOLQJHQ�]HOI��
'H�UDDG�KDG�HHQ�NOHLQ�EXGJHW�YRRU�RQGHU]RHN�GDW�QLHW�GRRU�EHVWDDQGH�LQVWHOOLQ�
JHQ�XLWJHYRHUG�NRQ�ZRUGHQ��2S�EH]RHN�ELM�HHQ�KRRJOHUDDU�]R|ORJLH�LQ�$PVWHU�
GDP��NZDPHQ�:DQVLQN�HQ�9DQ�GHU�3ODVVFKH�WRW�GH�FRQFOXVLH�GDW�JHGUDJVRQGHU�
]RHN�HHQ�EHODQJULMN�RQGHUZHUS�NRQ�ZRUGHQ��'H�'LUHFWLH�9HHWHHOW�YDQ�KHW�PL�
QLVWHULH� KDG� HFKWHU� JHHQ� EHODQJVWHOOLQJ� RP�RQGHU]RHN� WH� HQWDPHUHQ� ²� GDW� NRQ�
ZHO�YLD�GH�IRNYHUHQLJLQJHQ�JHEHXUHQ��'DDURS�ZHUG�EHVORWHQ�RP�ELM�GH�IDFXOWHLW�
'LHUJHQHHVNXQGH� LQ� 8WUHFKW� HQ� RS� GH� /DQGERXZKRJHVFKRRO� SURPRYHQGL� WH�
ILQDQFLHUHQ��ZDW�KHW�JURRWVWH�GHHO�YDQ�KHW�EXGJHW�RSVORNWH��]RGDW�HU�RQGHU]RH�
NHUV�ZHUGHQ�RSJHOHLG��'LW�VXFFHV�NRQ�YHUYROJHQV�ZRUGHQ�ZHJJH]HW�ELM�GH�LQVWL�
WXWHQ� I�� ��
� +HW�FRPPLVVLHDSSDUDDW�YRUPGH�RS�GH]H�PDQLHU�HHQ�QHWZHUN�ZDDUELQQHQ�PHW�
QDPH�:DQVLQN�ODQJV�LQIRUPHOH�ZHJ�FRQWDFWHQ�NRQ�OHJJHQ�RP�QLHXZH�RQWZLNNH�
OLQJHQ�WH�VWLPXOHUHQ��3HUVRQHQ�ZDUHQ�EHODQJULMN�HQ�GH�¶UHFDOFLWUDQWH·�DDQSDN�YDQ�
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:DQVLQN� ZDV� GRRUVODJJHYHQG� YRRU� GH� G\QDPLHN� LQ� GH� WRHQPDOLJH� 15/2� I�� �
%H]LHQ�YDQXLW�GH�ODWHUH�15/2��ZDV�GLW�YRRUQDPHOLMN�HHQ�SHULRGH�YDQ�FRQFUHWH�
DFWLHV�HQ�GH�MXLVWH�PHQVHQ�ELM�HONDDU�EUHQJHQ��+HW�LGHQWLILFHUHQ�YDQ�XLWGDJLQJHQ�
HQ�KHW�RQWZHUSHQ�YDQ� VWUDWHJLHsQ�PHW�EHWUHNNLQJ� WRW�GH�RQWZLNNHOLQJ�YDQ�KHW�
ODQGERXZNXQGLJ�RQGHU]RHN�YRQGHQ�LPSOLFLHW�SODDWV���
� +HW�EHODQJ�YDQ�VWUDWHJLHRQWZLNNHOLQJ�ZHUG�RYHULJHQV�ZHO�JHVLJQDOHHUG��$O�LQ�
�����EHVSUDN�PHQ�GH�YUDDJ�KRH�YHOGEUHGH��RI�RYHUVWLMJHQGH��WKHPD·V�RQGHUNHQG�
HQ�JHRSHUDWLRQDOLVHHUG�NRQGHQ�ZRUGHQ��1DDU�(QJHOV�YRRUEHHOG�ZHUGHQ�EH]RHN�
FRPPLVVLHV�JHYRUPG�GLH�ELM�GH� LQVWLWXWHQ� LQIRUPDWLH�]RXGHQ� LQZLQQHQ�RYHU�GH�
ODQJH�WHUPLMQ� I�I �6WUDWHJLHYRUPLQJ�ZHUG�RS�GH]H�PDQLHU�RSJHYDW�DOV�HHQ�VHFWRULQ�
WHUQH�]DDN��GLH�ERYHQGLHQ�YDQXLW�KHW�RQGHU]RHNVYHOG�]HOI�DDQJHVWXXUG�NRQ�ZRU�
GHQ���
� =RDOV�ODWHU�LQ�GH�MDUHQ�WDFKWLJ��YRHUGH�GH�VWDI�YDQ�GH�15/2�RRN�LQ�GH�EHJLQ�
WLMG� WDNHQ�RS�KHW� JHELHG�YDQ�RQGHU]RHNVEHKHHU� RS�KHW�PLQLVWHULH�XLW��'DW�ZDV�
GHHOV�HHQ�JHYROJ�YDQ�RUJDQLVDWRULVFKH�EHVOLVVLQJHQ�ELQQHQ�KHW�PLQLVWHULH��LQ������
ZHUG� KHW� SUREOHHP� GDW� GH� RQGHU]RHNVLQVWLWXWHQ� RQGHU� YHUVFKLOOHQGH� GLUHFWLHV�
YLHOHQ��RSJHORVW�GRRU�GH�LQVWHOOLQJ�YDQ�HHQ�+RRIGGLUHFWLH�/DQGERXZYRRUOLFKWLQJ�
HQ�2QGHU]RHN��'DDUELQQHQ�ZHUG�HHQ�'LUHFWLH�&R|UGLQDWLH�2QGHU]RHN��'&2��
JHFUHsHUG�� GLH� LQ� IHLWH�PRHVW� GRHQ�ZDW� GH�15/2�DO� GHHG��'LW�ZHUG�RSJHORVW�
GRRU�GH�VHFUHWDULV�YDQ�GH�15/2��:DQVLQN��GLUHFWHXU�YDQ�GH�GLUHFWLH�WH�PDNHQ�
HQ��RPJHNHHUG��GH�FR|UGLQDWRUHQ�YDQ�GH�GLUHFWLH�WH�ODWHQ�RSWUHGHQ�DOV�GH�VHFUHWD�
ULVVHQ�YDQ�GH�DIGHOLQJHQ�YDQ�GH�15/2� I3[ �:DQVLQN�PRHVW�GH�EHJURWLQJHQ�YDQ�GH�
LQVWLWXWHQ�PDNHQ��+LM�KDG�JHHQ�PDFKW��PDDU�KLM�NRQ�ZHO� ODWHQ�]LHQ�GDW�HU�HHQ�
KHLG�QRGLJ�ZDV� I�c ��
� 'H� RS]HW� XLW� ����� EHYUHGLJGH� HFKWHU� QLHW��'H� KRRIGGLUHFWLH�ZHUG� LQ� �����
JHVSOLWVW�HQ�GH�15/2�ZDV�ZHHU�WHUXJ�LQ�]LMQ�RXGH�JHGDDQWH��:DQVLQN�NUHHJ�GH�
WDDN� HHQ�'LUHFWLH�/DQGERXZNXQGLJ�2QGHU]RHN�RS� WH� ]HWWHQ��0HW�GH� LQVWHOOLQJ�
GDDUYDQ� NZDP� HU� HHQ� HLQGH� DDQ� ]LMQ�ZHUN� ELQQHQ� KHW�PLQLVWHULH�� GDW� LQ� LHGHU�
JHYDO�ppQ�EHODQJULMNH�DFWRU�KDG�JHwQWURGXFHHUG��$�3��9HUNDLN��:DQVLQN�KDG�GH]H�
ODQGERXZNXQGLJH�pQ�RUJDQLVDWLHNXQGLJH�LQ������YDQXLW�GH�'LUHFWLH�2UJDQLVDWLH�
HQ�(IILFLHQF\�QDDU�GH�'LUHFWLH�&R|UGLQDWLH�2QGHU]RHN�JHKDDOG�HQ�QDP�KHP�ELM�
GH�RSKHIILQJ�GDDUYDQ�PHH�QDDU�GH�15/2� I3d �'DDU�]RX�9HUNDLN��YDQXLW�]LMQ�RUJD�
QLVDWLHNXQGLJH� DFKWHUJURQG�� HHQ� EHODQJULMN� VWHPSHO� ]HWWHQ� RS� KHW� GHQNHQ� RYHU�
UHVHDUFKPDQDJHPHQW��HQ�ODWHU�:DQVLQN�DOV�VHFUHWDULV�RSYROJHQ���
�
�
�
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� �������3URMHFWDGPLQLVWUDWLH�HQ�HFRQRPLVFKH�HYDOXDWLH�
� *HGXUHQGH�GH�JRXGHQ�WLMG�YDQ�KHW�ZHWHQVFKDSVEHOHLG������������� VWRQG�GH�
VWUDWHJLVFKH��HFRQRPLVFKH��GDQ�ZHO�FXOWXUHOH�ZDDUGH�YDQ�RQGHU]RHN�EXLWHQ�NLMI��
'H� HQLJH� YUDDJ�ZDV� KRH� GLW� KHW� EHVW� JHRUJDQLVHHUG� NRQ�ZRUGHQ� I e �'H�15/2�
YRUPGH�JHHQ�XLW]RQGHULQJ�ZDW�EHWUHIW�GH�QDGUXN�RS�YUDJHQ�YDQ�RQGHU]RHNVPD�
QDJHPHQW��+HW�FRPPLVVLHDSSDUDDW�� 
GH�RQGHUERXZ
�]RDOV�KHW�ELQQHQ�GH�15/2�
JLQJ�KHWHQ��YRUPGH�GH�UXJJHQJUDDW��0DDU�DOV�HHQ�NODVVLHNH�EXUHDXFUDWLVFKH�LQVWHO�
OLQJ�PHW�DOV�YRRUQDDPVWH�YHUDQWZRRUGHOLMNKHLG�GH�FR|UGLQDWLH�YDQ�KHW� ORSHQGH�
RQGHU]RHN�PHW�KHW�GRHO�HU�]RUJ�YRRU�WH�GUDJHQ�GDW�GH�SXEOLHNH�PLGGHOHQ�HIILFL�
HQW� EHVWHHG� ZHUGHQ�� RQWZLNNHOGH� GH� UDDG� QRJ� HHQ� EHODQJULMN� FR|UGLQDWLH�
LQVWUXPHQW��HHQ�V\VWHPDWLVFKH�DGPLQLVWUDWLH�YDQ�KHW�RQGHU]RHN�YDQ�GH�LQVWLWXWHQ��
+HW�VWUHYHQ�QDDU�UDWLRQDOLVDWLH�ZDV�HHQ�EHODQJULMN�NHQPHUN�YDQ�KHW�ZHWHQVFKDSV�
EHOHLG� LQ�GH�JRXGHQ� WLMG��ZDDUELM�KHW�GRHO�ZDV�REMHFWLHYH�NHX]HFULWHULD� WH�RQW�
ZLNNHOHQ�YRRU�HHQ�HYHQZLFKWLJH�WRHZLM]LQJ�YDQ�PLGGHOHQ� I3f �'H�9HUHQLJGH�6WD�
WHQ��PHW�QDPH�KHW�PLQLVWHULH�YDQ�'HIHQVLH��ZDUHQ�HHQ�SLRQLHU�ELM�GH�RQWZLNNH�
OLQJ�YDQ�DQDO\WLVFKH�EHRRUGHOLQJVLQVWUXPHQWHQ��PDDU�LQ�(XURSD�ZHUGHQ�GLH�NUL�
WLVFK�EHNHNHQ� I3g �2RN�GDDURS�YRUPGH�GH�15/2�JHHQ�XLW]RQGHULQJ��KLM�]DJ�]HOIV�
NDQV�PHW�GH�SURMHFWDGPLQLVWUDWLH�HHQ�YRRUWUHNNHU�LQ�GH�ZHUHOG�YDQ�KHW�(XURSHVH�
ZHWHQVFKDSVEHOHLG�WH�ZRUGHQ���
� 'H� RQWZLNNHOLQJ� YDQ� GH� SURMHFWDGPLQLVWUDWLH�ZDV� HHQ� SURPLQHQWH� DFWLYLWHLW�
YDQ�GH�15/2�LQ�KHW�HHUVWH�GHFHQQLXP�YDQ�]LMQ�EHVWDDQ��1DGDW�KHW�WKHPD�LQ�KHW�
QDMDDU�YDQ������GRRU�GH�RQGHU]RHNVEHKHHUGHUV�EHVSURNHQ�ZDV��ZHUG�LQ������HHQ�
FRPPLVVLH� LQJHVWHOG�� GLH� LQ� �����PHW� KDDU� UDSSRUW� NZDP��+LHULQ�ZHUGHQ�QLHW�
DOOHHQ�QXW�HQ�QRRG]DDN�YDQ�HHQ�GHUJHOLMNH�DGPLQLVWUDWLH�YRRU�]RZHO�GH�RQGHU�
]RHNHU�DOV�GH�EHOHLGVPDNHU�EHVSURNHQ��PDDU� WHYHQV�RS]HW�HQ�YRUPJHYLQJ�HUYDQ�
XLWJHZHUNW��(U�ZHUG�HHQ�IRUPXOLHUHQV\VWHHP�RQWZLNNHOG�ZDDURS�SURMHFWHQ�PLG�
GHOV�NHQWDOOHQ�HQ�WUHIZRRUGHQ�ZHUGHQ�EHVFKUHYHQ��.HQPHUNHQG�YRRU�GH�15/2�
ZDV�GDW�ELM�GH�RS]HW�GH�DGPLQLVWUDWHXUV�YDQ�GH�LQVWLWXWHQ�EHWURNNHQ�ZHUGHQ��$Q�
GHUV�NUHHJ�MH��DOGXV�:DQVLQN��]R·Q�SURMHFW�QRRLW�LQJHYRHUG� [�� �+HW�LGHH�ZDV�GDW�GH�
SDUWLFLSDQWHQ�DOGXV�VQHO�LQ]LFKW�NRQGHQ�NULMJHQ�LQ�HONDDUV�ORSHQGH�RQGHU]RHN�HQ�
GDW�EHOHLGVPDNHUV�KHW�YHOG�YDQ� ODQGERXZNXQGLJ�RQGHU]RHN�HHQYRXGLJ� LQ�NDDUW�
NRQGHQ�EUHQJHQ���
� 'H�SURMHFWDGPLQLVWUDWLH�ZHUG�LQ������JHwPSOHPHQWHHUG��HHQ�JHOHJHQKHLG�GLH�
ZHUG�DDQJHJUHSHQ�RP�GH�YHUNDYHOLQJ�HQ�FR|UGLQDWLH�YDQ�GH�DIGHOLQJHQ�QDGHU�WH�
RQGHU]RHNHQ��%LM�GH�XLWEUHLGLQJ�YDQ�GH�UDDG� LQ������ZHUG�RRN�KHW�RQGHU]RHN�
YDQ�GH�XQLYHUVLWDLUH�SDUWLFLSDQWHQ�PHHJHQRPHQ���(HQ�QLHXZH�HGLWLH�YDQ�KHW�UDS��
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,Q�GH�MDUHQ�]HVWLJ�RQWZLNNHOGH�GH�15/2�HHQ�V\VWHHP�YDQ�SURMHFWEHVFKULMYLQJHQ��+LHULQ�ZHUGHQ�RS�
HHQ� RYHU]LFKWHOLMNH� PDQLHU� LQKRXG�� GRHOHQ�� RPYDQJ� HQ� XLWYRHULQJ� YDQ� ODQG�ERXZNXQGLJH� RQGHU�
]RHNVSURMHFWHQ�ZHHUJHJHYHQ��2S�GH]H�PDQLHU�ZHUG�HHQ�RYHU]LFKW�JHFUHsHUG�YDQ�KHW�ODQGERXZNXQGLJ�
RQGHU]RHN��NRQGHQ�KLDWHQ� HQ�RYHUODSSLQJHQ�ZRUGHQ�RSJHVSRRUG� HQ�NRQ�PHQ� VQHO� JHVFKLNWH� RQGHU�
]RHNHUV� YLQGHQ�� 'H� SURMHFWDGPLQLVWUDWLH� ZDV� HHQ� ZDDUGHYRO� KXOSPLGGHO� YRRU� KHW� ZHUN� YDQ� GH�
15/2�HQ�ZDV�HHQ�YRRUEHHOG�YRRU�DQGHUH�VHFWRUHQ��:DQQHHU�PHQ�ELMYRRUEHHOG�ZLOGH�ZHWHQ�ZDW�YRRU�
RQGHU]RHN� HU� SODDWVYRQG� URQGRP� KHW� WKHPD� DOWHUQDWLHYH� ODQGERXZ�� NRQ� VQHO� HQ� GRHOWUHIIHQG� HHQ�
LQYHQWDULV�ZRUGHQ�VDPHQJHVWHOG��]LH�SDU�������
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SRUW��YHUVFKHHQ�LQ�������'DDULQ�ZHUG��JHPHOG�GDW�HU�YHHO��EHODQJVWHOOLQJ�YRRU�GH�
SURMHFWDGPLQLVWUDWLH� ZDV�� RRN� XLW� QLHW�ODQGERXZNXQGLJH� NULQJHQ� [9� � ,QPLGGHOV�
KDG�RRN�%UXVVHO�EHODQJVWHOOLQJ�JHNUHJHQ��:DQVLQN�EHOHJGH�DOV�FRQVXOWDQW�YDQ�GH�
2UJDQLVDWLH� YRRU�(FRQRPLVFKH� 6DPHQZHUNLQJ� HQ�2QWZLNNHOLQJ� �2(62�� WZHH�
FRQIHUHQWLHV�RP�XLWOHJ�WH�JHYHQ�RYHU�GH�SURMHFWDGPLQLVWUDWLH� [0� �'LH�KDGGHQ�PHGH�
DOV�GRHO�RP�WHJHQZLFKW�WH�ELHGHQ�DDQ�HHQ�$PHULNDDQV�EHGULMI�GDW�]LMQ�HLJHQ�V\V�
WHHP�XLWYHQWWH��'LW�ZDV�VWHUN�GRFXPHQWDOLVWLVFK��ZDDUELM�VDPHQYDWWLQJHQ�YDQ�GH�
SURMHFWHQ� PRHVWHQ� ZRUGHQ� JHPDDNW�� KHWJHHQ� HQRUP� DUEHLGVLQWHQVLHI� ]RX� ]LMQ��
%HJLQ�MDUHQ�]HYHQWLJ�NUHHJ�GH�15/2�KHW�YHU]RHN�RP�YRRU�%UXVVHO�HHQ�SURMHFW�
DGPLQLVWUDWLH�RS�WH�]HWWHQ��'DW�GHHG�GH�UDDG��*UDWLV��]R�JLQJ�GDW�WRHQ� [0I �
�
� +HW�YUDDJVWXN�YDQ�SULRULWHULQJ�
� %LM�GH�LPSOHPHQWDWLH�YDQ�GH�SURMHFWDGPLQLVWUDWLH�LQ������NZDP�RRN�GH�YUDDJ�
RS� RI� HU� LQVWUXPHQWHQ� PRJHOLMN� ZDUHQ� YRRU� RQGHU]RHNVSULRULWHULQJ�� 'DDUWRH�
ZHUG� LQ�PHL� YDQ� GDW� MDDU� GH� 6WXGLHFRPPLVVLH� (FRQRPLVFKH� (YDOXDWLH� YDQ� KHW�
/DQGERXZNXQGLJ�2QGHU]RHN� 712� LQJHVWHOG��+HW� ZDV� HHQ� ]ZDUH� FRPPLVVLH��
PHW�SURPLQHQWH�YHUWHJHQZRRUGLJHUV� YDQXLW�GH�SDUWLFLSDQWHQ�HQ�HQNHOH�EXLWHQ�
VWDDQGHUV� DOV� KHW� &HQWUDDO� 3ODQEXUHDX�� 'H� EDDWOR]H� GHHOQDPH� PDJ� HHQ� LQGUXN�
JHYHQ�YDQ�KHW�EHODQJ�GDW�JHKHFKW�ZHUG�DDQ�KHW�RQGHUZHUS�²�GH�UDWLRQHOH�FR|U�
GLQDWLH�YDQ�RQGHU]RHN�²�HQ�GH�LQVWDQWLH�²�GH�15/2� [�[ ��
� &RQFUHHW�JLQJ�KHW�RP�GH�YUDDJ�RI�HQ�KRH�HHQ�NRVWHQ�EDWHQDQDO\VH�YDQ�KHW�
RQGHU]RHN�NRQ�KHOSHQ�ELM�SULRULWHULQJ��'H�HHUVWH�YUDJHQ�RYHU�HFRQRPLVFKH�DV�
SHFWHQ�ZDUHQ�DO�LQ������YRRUJHOHJG�DDQ�KHW�/(,��'H�VWXGLHFRPPLVVLH�PHOGGH�DO�
LQ������GDW�KHW�HYDOXHUHQ�YDQ�RQGHU]RHN�ODQJV�VWULNW�HFRQRPLVFKH�FULWHULD�PRHL�
OLMN�ZDV�� ,Q� KHW� UDSSRUW� GDW� EHJLQ� ����� JHSXEOLFHHUG�ZHUG��ZHUNWH� GH� VWXGLH�
FRPPLVVLH�GH�SUREOHPDWLHN�HQ�GH�PRJHOLMNH�RSORVVLQJHQ�JURQGLJ�XLW��,Q�GH�HHUVWH�
SODDWV� ZDV� QLHW� DOOH� RQGHU]RHN� YHUJHOLMNEDDU�� 0HHU� IXQGDPHQWHHO� RQGHU]RHN��
ZDDUYDQ� GH� GLUHFWH� EDWHQ�PRHLOLMN�PHHWEDDU� ZDUHQ�� OLHW� ]LFK� QLHW� RS� GH]HOIGH�
ZLM]H�HYDOXHUHQ�DOV�WRHJHSDVW�RQGHU]RHN�HQ�RQWZLNNHOLQJVZHUN��,Q�KHW�JHYDO�YDQ�
]RJHKHWHQ� ¶VWUXFWXXURQWZLNNHOLQJ·� ZDUHQ� GH� PRJHOLMNH� EDWHQ� QLHW� WH� VFKHLGHQ�
YDQ�YLVLHV�RS�GH�WRHNRPVW�YDQ�GH�ODQGERXZ�DOV�]RGDQLJ�HQ�GH�QDWLH�LQ�KDDU�JH�
KHHO�HQ�GXV�ODVWLJ�PHW�GH�JHOGHQGH�FULWHULD�WH�EHRRUGHOHQ��%RYHQGLHQ�ZDUHQ�NRV�
WHQ�HQ�EDWHQ�QLHW�YRRU�LHGHU�DVSHFW�HYHQ�JHPDNNHOLMN�WH�EHUHNHQHQ��(Q�WHQ�VORWWH�
GURHJ�KHW�HQH�RQGHU]RHN�ELM�DDQ�GRHOHQ�GLH�YRRU�HHQ�DQGHU�RQGHU]RHN�MXLVW�WH�
JHQRYHUJHVWHOG� ZDUHQ�� ZDDUELM� JHGDFKW� NRQ� ZRUGHQ� DDQ� PLOLHXRQGHU]RHN�� $O�
PHW�DO�EOHHN�GH�PDWHULH�FRPSOH[�HQ�HQNHOH�SURHIHYDOXDWLHV�PDDNWHQ�GXLGHOLMN�GDW�
HHQ�HHQYRUPLJH�HYDOXDWLHPHWKRGH�QLHW�PRJHOLMN�ZDV� [3c �0HW�GH]H�VFHSWLVFKH�KRX�
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GLQJ�WHQ�DDQ]LHQ�YDQ�GH�PRJHOLMNKHLG�WRW�UDWLRQDOLVDWLH�YDQ�RQGHU]RHNVEHRRUGH�
OLQJ�ZDV�GH�15/2�DO� HYHQ]HHU� HHQ�NLQG�YDQ� ]LMQ� WLMG��(LQG� MDUHQ� ]HVWLJ�� WRHQ�
PHQ�RRN�NULWLVFKHU�EHJRQ�WH�NLMNHQ�QDDU�GH�PDDWVFKDSSHOLMNH�ZDDUGH�YDQ�RQGHU�
]RHN�� RQGHUYRQGHQ� DQDO\WLVFKH� PHWKRGHV� YDQ� RQGHU]RHNVPDQDJHPHQW� VWHHGV�
PHHU�NULWLHN� [�d �
� (YDOXDWLH�DOV�]RGDQLJ�ZHUG�QLHWWHPLQ�DOV�ZHQVHOLMN�JH]LHQ��'DDUWRH�ZHUG�HHQ�
V\VWHHP�YDQ�ZDDUGHJHELHGHQ�HQ�ZDDUGHQ�XLWJHZHUNW��ZDDUELM�]RZHO�PHHWEDUH�DOV�
RQPHHWEDUH�EDWHQ� EHSDDOG� HQ� JHZRJHQ�NRQGHQ�ZRUGHQ��+LHUELM�ZHUG� JHEUXLN�
JHPDDNW�YDQ�HHQ�LQWHULPDGYLHV�YDQ�GH�WRHQPDOLJH�5DDG�YDQ�$GYLHV�YRRU�:HWHQ�
VFKDSVEHOHLG��5$:%��XLW������RYHU�RYHUKHLGVXLWJDYHQ�YRRU�RQGHU]RHN��ZDDULQ�
HQNHOH�PDDWVFKDSSHOLMNH� UHIHUHQWLHNDGHUV� JHDQDO\VHHUG�ZHUGHQ� LQ�KXQ�EHWHNHQLV�
YRRU�RQGHU]RHN��'H�VWXGLHFRPPLVVLH�NZDP�WRW�]HV�ZDDUGHJHELHGHQ�GLH�UHOHYDQW�
ZDUHQ�YRRU�GH�ODQGERXZ��ELRI\VLVFK��I\VLHN��SV\FKLVFK��MXULGLVFK��VRFLDDO�HQ�HFR�
QRPLVFK���ZDDUELQQHQ�HHQ�ZLVVHOHQG�DDQWDO�ZDDUGHQ�JHIRUPXOHHUG�ZHUGHQ� [ e �$OV�
FXULRVLWHLW�PDJ�ZRUGHQ�YHUZH]HQ�QDDU�KHW�VORW�YDQ�KHW�UDSSRUW��ZDDU�YRRUEHHO�
GHQ� ZHUGHQ� JHJHYHQ� YDQ� ¶SURMHFWHQ�� GLH� JHUDQJVFKLNW� NXQQHQ� ZRUGHQ� RQGHU�
UHIHUHQWLHNDGHUV�YDQ�GH�5$:%��GLH�QLHW�UHFKWVWUHHNV�RS�GH�ODQGERXZ�YDQ�WRH�
SDVVLQJ� ]LMQ·� HQ�ZDDU�RQGHU� ¶EHKRXG�YDQ�GH�1HGHUODQGVH� VDPHQOHYLQJ·� HQ� ¶EH�
KRXG�YDQ�GH�YUHGH·� JHHQ�YRRUEHHOGHQ�JHYRQGHQ�ZDUHQ� [�f � ,Q�KHW� UDSSRUW�ZHUG�
YHUYROJHQV�HHQ�SURFHV�YRRU�GH�HYDOXDWLH�XLWJHZHUNW�PHW�ULFKWOLMQHQ�YRRU�GH�EH�
SDOLQJ� YDQ�PHHWEDUH� HQ� GH� EHQDGHULQJ� YDQ� RQPHHWEDUH� YRRUGHOHQ�� RSJHVSOLWVW�
QDDU�YHUVFKLOOHQGH�RQGHU]RHNLQJHQ��7HQ�VORWWH�ZHUGHQ�LQ�HHQ�ZHUNVFKHPD�VFKD�
OHQ� YRRUJHVWHOG� YRRU� GLYHUVH� EHRRUGHOLQJVFULWHULD� �EDWHQ�� YHURXGHULQJ�� VODJLQJV�
NDQV��HQ�HHQ�RUJDQLVDWLH�YDQ�KHW�HYDOXDWLHSURFHV��'DDUELM�ZHUG�QRJPDDOV�EHQD�
GUXNW�GDW�HYDOXDWLH�JHHQ�DEVROXWH�UHVXOWDWHQ�RSOHYHUGH�HQ�VOHFKWV�HHQ�KXOSPLGGHO�
ELM�EHOHLGVYRUPLQJ�NRQ�]LMQ��
'H�FRQVHTXHQWLH�KLHUYDQ�LV�GDW�GH�HYDOXDWRU�QLHW�DOV�
HHQ�SROLWLHDJHQW�RS�GH�ZHJ�GLH�KHW�SURMHFW�PRHW�JDDQ��PRHW�ZRUGHQ�RSJHVWHOG��
+LM�PRHW�QLHW�KHW�YHUNHHUVOLFKW�EHGLHQHQ��PDDU�DDQ�GLHJHQHQ�GLH�GH]H�WDDN�KHE�
EHQ�WH�YHUYXOOHQ��HQNHOH�JHJHYHQV�YHUVFKDIIHQ�GLH�]LM��QDDVW�DQGHUH��YRRU�KHW�XLW�
RHIHQHQ�YDQ�KXQ�WDDN�QRGLJ�KHEEHQ�
 [�g ��
� 'H�(FRQRPLVFKH�(YDOXDWLH�VWDUWWH�LQ������HQ�GDDUYRRU�ZHUGHQ�WZHH�QLHXZH�
PHGHZHUNHUV�YDQ�KHW�VHFUHWDULDDW�DDQJHWURNNHQ��'LMNYHOG�6WRO�HQ�+|EDXV��,Q�GH�
ORRS�YDQ�GH�MDUHQ�]HYHQWLJ�EORHGGH�GH]H�UDWLRQHOH�EHQDGHULQJ�YDQ�GH�FR|UGLQDWLH�
YDQ�KHW�RQGHU]RHN�ODQJ]DDP�GRRG��RPGDW�GXLGHOLMN�ZHUG�GDW�GH�EHRRUGHOLQJ�YDQ�
SURMHFWHQ�QHW� ]R�JRHG�HQ�YHHO� HHQYRXGLJHU� JLQJ�YLD�SHHUV��'H� DDQSDN� OHHN�RS�
HHQ�JLJDQWLVFKH�SDSLHUIDEULHN��GLH�UHVXOWDWHQ�RSOHYHUGH�GLH�YLD�HHQ�NRUWH��NZDOLWD�
WLHYH�ZHJ�RRN�EHUHLNW�NRQGHQ�ZRUGHQ��*RHG�HQ�VOHFKW�RQGHU]RHN�ZDV�YULM�JH�
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PDNNHOLMN�WH�RQGHUVFKHLGHQ��KHW�EHODQJULMNVWH�ZDV�WH�ZHWHQ�ZLH�ZDDU�]DW�HQ�GDDU�
YRRU�YROVWRQG�GH�SURMHFWDGPLQLVWUDWLH� c0� �,Q�KHW�UDSSRUW�+DQGOHLGLQJ�EHRRUGHOLQJ�
HQ� VHOHFWLH� RQGHU]RHNSURMHFWHQ�XLW� ����� OLFKWWH�'LMNYHOG� 6WRO� GH]H� RPVODJ� YDQ�
FLMIHUPDWLJH�QDDU�NZDOLWDWLHYH�EHRRUGHOLQJ�WRH��'H�HHUVWH�PHHUMDUHQYLVLH�PHOGGH�
LQ������GDW�GH�OH]HU�JHHQ�EODXZGUXN�YRRU�GH�SODQQLQJ�YDQ�KHW�ODQGERXZNXQGLJ�
RQGHU]RHN�RS�EDVLV�YDQ�²�ZHOLVZDDU�UXLP�EHVFKLNEDUH�²�NZDQWLWDWLHYH�JHJHYHQV�
KRHIGH� WH� YHUZDFKWHQ�� 
(HQ� GHUJHOLMNH� EOXHSULQW�DFKWLJH� NZDQWLWDWLHYH� EHQDGH�
ULQJ�]RX�HFKWHU�LQ�EHODQJULMNH�PDWH�HHQ�VFKLMQYHUWRQLQJ�YDQ�GRRUZURFKWKHLG�HQ�
HHQ�HQRUPH�YHUVWDUULQJ�RSOHYHUHQ�
 c�� �+HW�SURMHFW�ZDV�HFKWHU�QLHW�KHOHPDDO�]RQGHU�
UHVXOWDDW��+HW�DIZHJHQ�YDQ�NRVWHQ�HQ�EDWHQ�LQ�WHUPHQ�YDQ�JHOG�OXNWH�QLHW��PDDU�
RQGHU]RHNHUV� KDGGHQ� ZHO� OHUHQ� QDGHQNHQ� RYHU� GH� HIIHFWHQ� YDQ� RQGHU]RHN� LQ�
WHUPHQ�YDQ�ZDDUGHQJHELHGHQ���
� :LH�ZLO�FR|UGLQHUHQ��PRHW�YRRU�]LFK]HOI�HHQ�EHHOG�FUHsUHQ�YDQ�ZDW�HU�JHFR�
RUGLQHHUG�PRHW�ZRUGHQ��0HW�GH�SURMHFWDGPLQLVWUDWLH�EHVFKLNWH�GH�15/2�RYHU�
HHQ�NUDFKWLJ�JHJHYHQVEHVWDQG�RP�RYHU]LFKW�WH�KRXGHQ�RYHU�KHW�ODQGERXZNXQGLJ�
RQGHU]RHN��+HW�]RX�]HNHU�WZLQWLJ�MDDU�DOV�]RGDQLJ�IXQFWLRQHUHQ��,Q�GH�FDVHVWXGLHV�
]LHQ�ZH�UHJHOPDWLJ�GDW�YDQXLW�GH�15/2�HHQ�LQYHQWDULVDWLH�YDQ�RQGHU]RHN�URQG�
HHQ�EHSDDOG� WKHPD�ZHUG�JHPDDNW�ZDDUELM�GDQNEDDU�JHEUXLN�ZHUG�JHPDDNW�YDQ�
GH�SURMHFWDGPLQLVWUDWLH��,Q�GH�MDUHQ�WDFKWLJ�ZHUG�GH]H�DFWLYLWHLW�ODQJ]DDP�RYHUJH�
QRPHQ� GRRU� GH� SDUWLFLSDQWHQ� ]HOI�� GLH�PHHU� HQ�PHHU� KXQ� RQGHU]RHN�PRHVWHQ�
DGPLQLVWUHUHQ� WRHQ� GH� ILQDQFLHULQJ� YDQ� RQGHU]RHN� SURMHFWPDWLJHU�ZHUG� DDQJH�
SDNW��'H�SURMHFWDGPLQLVWUDWLH�ZDV�DOV�LQVWUXPHQW�YRRU�GH�FR|UGLQDWLH�YDQ�RQGHU�
]RHN�HHQ�W\SLVFK�SURGXFW�YDQ�GH�MDUHQ�]HVWLJ��,Q�GLH�WLMG��HQ�GDW�LV�ELM�GH�15/2�
JRHG�]LFKWEDDU��ZDV�UHVHDUFK�PDQDJHPHQW�LQ�GH�HHUVWH�SODDWV�EHGRHOG�RP�UDWLRQH�
OH�LQVWUXPHQWHQ�YRRU�KHW�EHKHHU�YDQ�RQGHU]RHN�WH�RQWZLNNHOHQ��,Q�GH�ORRS�YDQ�
GH� MDUHQ� ]HYHQWLJ� ]RX�GLW� LGHDDO� ODQJ]DDP�YHUZDWHUHQ�HQ�ZHUGHQ�QLHXZH�YLVLHV�
RQWZLNNHOG�RS�GH�EHOHLGVYRUPLQJ�LQ]DNH�RQGHU]RHN��'H�15/2�LQ�]LMQ�QLHXZH�
RS]HW�KLHOG�]LFK�GDDU�QD������DFWLHI�PHH�EH]LJ�HQ�SXEOLFHHUGH�HHQ�VHULH�UDSSRU�
WHQ�RQGHU�GH�WLWHO�¶5HVHDUFK�0DQDJHPHQW�6WXGLHV·��ZDDULQ�GH�UDSSRUWHQ�RYHU�GH�
SURMHFWDGPLQLVWUDWLH� HQ� GH� HFRQRPLVFKH� HYDOXDWLH� PHW� WHUXJZHUNHQGH� NUDFKW�
ZHUGHQ�RQGHUJHEUDFKW���
�
� �������'H�WZHHGH�UDDG�������������
� 2S����RNWREHU������ZHUG�GH�QLHXZH�5DDG�YRRU�/DQGERXZNXQGLJ�2QGHU�
]RHN�712�JHwQVWDOOHHUG�GRRU�GH�PLQLVWHU�YDQ�/DQGERXZ��'H�DORXGH�ZHQV�KHW�
XQLYHUVLWDLUH�RQGHU]RHN�HU�RRN�LQ�RQGHU�WH�EUHQJHQ��ZHOOLFKW�KHW�GHEDFOH�PHW�GH�
'&2��HQ�GH�DOJHPHQH�YHUEUHGLQJ�YDQ�KHW�YHOG�YDQ�ODQGERXZNXQGLJ�RQGHU]RHN�
YRUPGHQ�GH�DDQOHLGLQJ��'H�YHUQLHXZLQJ�KLHOG�LQ�GH�HHUVWH�SODDWV�HHQ�XLWEUHLGLQJ�
YDQ�KHW�ZHUNWHUUHLQ�LQ��1DDVW�GH�RQGHU]RHNVLQVWHOOLQJHQ�GLH�RQGHU�KHW�PLQLVWHULH�
�������������������������������������������������h �A�P��_ 4.� �3#GnGF u #%M.��" ,G@;$ B." &(79<GB.#%$ B%X-���AU%Z;Z;b(>h �=]^�9��� u  �� ��*.M.F _ F �W7��%i;U;:S79�%i%8-&;b(>
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YLHOHQ��SDUWLFLSHHUGHQ�QX�RRN�GH�/DQGERXZKRJHVFKRRO��GH�IDFXOWHLW�'LHUJHQHHV�
NXQGH�YDQ�GH�XQLYHUVLWHLW�YDQ�8WUHFKW�HQ�GH�&HQWUDOH�2UJDQLVDWLH�712��YRRU�
KHW�ODQGERXZNXQGLJ�RQGHU]RHN�ELQQHQ�712�� c�� �,Q�IHLWH�ZHUG�KLHUPHH�KHW�RRU�
VSURQNHOLMNH�SODQ�YDQ�9DQ�GHU�3ODVVFKH�JHUHDOLVHHUG��RP�KHW�XQLYHUVLWDLUH�RQGHU�
]RHN�RRN�ELM�GH�15/2�RQGHU�WH�EUHQJHQ��'H�LQVWHOOLQJHQ�YDQ�ODQGERXZNXQGLJ�
RQGHU]RHN�ZDUHQ�LQ�GH�WXVVHQWLMG�HFKWHU�QLHW�GH]HOIGH�JHEOHYHQ��+HW�KRJHU�RQ�
GHUZLMV�HQ�KHW�DDQSDOHQGH�RQGHU]RHN�ZDUHQ�YDQ�JHGDDQWH�YHUDQGHUG��YDQDI������
ZDV�GH�/DQGERXZKRJHVFKRRO�QLHW� ODQJHU� DOOHHQ�HHQ�RSOHLGLQJ�YRRU� ODQGERXZ�
NXQGLJ�LQJHQLHXUV��PDDU�RQWSORRLGH�]LM�]LFK�RS�QDWXXUZHWHQVFKDSSHOLMN�HQ�PDDW�
VFKDSSLMZHWHQVFKDSSHOLMN�WHUUHLQ� c�I ��
� +HW�YHUVFKLO�WXVVHQ�GH�PLQLVWHULsOH�LQVWLWXWHQ�HQ�GH�IDFXOWHLWHQ�ZDV�EHVWXXUOLMN��
QLHW�LQKRXGHOLMN��KHW�JH]DPHQOLMNH�ODQGERXZNXQGLJH�NDUDNWHU�YDQ�KHW�RQGHU]RHN�
ZDV� YDQ]HOIVSUHNHQG��:DW� GDW� EHWUHIW�ZDV� GH� EXQGHOLQJ� RQGHU� GH� YODJ� YDQ� GH�
15/2�QLHW�PHHU� GDQ� ORJLVFK�� ,QPLGGHOV� EHJRQQHQ� GH� JUHQ]HQ� YDQ� GDW� ODQG�
ERXZNXQGLJH�YHOG�²�HQ�YDQ�GH�VHFWRU�DOV�]RGDQLJ�²�HFKWHU�RRN�WH�YHUYDJHQ�HQ�GH�
YUDDJ�KRH�GDDURS�WH�UHDJHUHQ�ZDV�HHQ�VWXN�FRPSOH[HU��0HW�GH�RSNRPVW�YDQ�UH�
FUHDWLH��QDWXXUEHKHHU�HQ�PLOLHXYUDDJVWXNNHQ�²�GLH�LQ�PHHU�RI�PLQGHUH�PDWH�VD�
PHQKLQJHQ�PHW�GH�XUEDQLVDWLH�YDQ�1HGHUODQG�²�EHJRQ�GH�ODQGERXZVHFWRU�PHHU�
HQ� PHHU� YHUZHYHQ� WH� UDNHQ� PHW� DQGHUH� VHFWRUHQ�� /DQGERXZ� ZDV� QLHW� ODQJHU�
DOOHHQ�YRHGVHOSURGXFWLH��PDDU�RRN�GH�LQULFKWLQJ�HQ�KHW�JHEUXLN�YDQ�KHW�ODQGHOLMN�
JHELHG��'DDUPHH�YHUEUHHGGH�KHW�YHOG�YDQ�ODQGERXZNXQGLJ�RQGHU]RHN�]LFK�QDDU�
YUDDJVWXNNHQ�URQG�QDWXXU��HQ�PLOLHXEHKHHU���
� ,Q�GH�RS]HW�YDQ�GH�QLHXZH�UDDG�ZHUG�YRRUXLWJHORSHQ�RS�HHQ�YHUGHUH�YHUEUH�
GLQJ�GLH�LQ�GH�MDUHQ�]HYHQWLJ�JHVWDOWH�NUHHJ��'H�UDDG�NUHHJ�YLMI�DIGHOLQJHQ��ZDDU�
YDQ�GH�DIGHOLQJHQ�'LHUOLMNH�HQ�3ODQWDDUGLJH�SURGXFWLH�JH]LHQ�NXQQHQ�ZRUGHQ�DOV�
HHQ�YRRUW]HWWLQJ�YDQ�GH�RXGH�UDDG��'H�DIGHOLQJHQ�/DQGLQULFKWLQJ��9HUZHUNLQJ�	�
$I]HW� HQ�/DQGERXZ�	�0DDWVFKDSSLM�ZDUHQ�QLHXZ��'H� ODDWVWH� DIGHOLQJ� ]RX�SDV�
EHJLQ�MDUHQ�WDFKWLJ�ZRUGHQ�LQJHULFKW�HQ�LV�QRRLW�HHQ�EORHLHQGH�WDN�JHZHHVW��:DW�
EHWUHIW�GH�YHUEUHGLQJ�YDQ�GH�¶ODQGERXZ·�HQ�KHW�ZHUNWHUUHLQ�YDQ�GH�15/2��LV�GH�
DIGHOLQJ�/DQGLQULFKWLQJ�KHW� LQWHUHVVDQWVW��+HW�ZHUNWHUUHLQ�RYHUVFKUHHG�GH�JUHQ�
]HQ�YDQ�GH�WUDGLWLRQHOH�ODQGERXZVHFWRU�HQ�RRN�GH�SDUWLFLSDQWHQ�ZDUHQ�YRRU�HHQ�
EHODQJULMN� GHHO� QLHW�ODQGERXZLQVWHOOLQJHQ�� ]RDOV� GH� 6WLFKWLQJ�1DWXXU� HQ�0LOLHX�
HQ� KHW� PLQLVWHULH� YDQ� 9RONVKXLVYHVWLQJ�� 5XLPWHOLMNH� 2UGHQLQJ� HQ� 0LOLHX�
�9520���9RRU�GH�LQULFKWLQJ�YDQ�GH�DIGHOLQJ�ZHUG�RRN�LHPDQG�YDQ�EXLWHQ�JH�
KDDOG�� )ORULV� =XLGHPD� ZHUNWH� ELM� GH� 5LMNVGLHQVW� YRRU� GH� ,-VVHOPHHUSROGHUV�
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�5,-3��� GLH� RQGHU� KHW�PLQLVWHULH� YDQ� 9HUNHHU� HQ�:DWHUVWDDW� YLHO�� +LHUELM� YHU�
EUHHGGH� KHW� ZHUNWHUUHLQ� ]LFK� WHYHQV� LQKRXGHOLMN� YDQ� QDWXXUZHWHQVFKDSSHOLMN�
RQGHU]RHN�QDDU�ZHWHQVFKDSSHOLMN�RQGHU]RHN�LQ�KHW�DOJHPHHQ��ZDDURQGHU�H[SOL�
FLHW�VRFLDDO�ZHWHQVFKDSSHOLMN���
� 'H�YHUPDDWVFKDSSHOLMNLQJ�YDQ�GH�ODQGERXZ�²�GH�WRHQHPHQGH�LQWHUGHSHQGHQ�
WLH�YDQ�PDDWVFKDSSHOLMNH� VHFWRUHQ�²�ZHUNWH�RRN�ELQQHQ�GH�15/2�GRRU��9RRU�
GH�DIVWHPPLQJ�YDQ�RQGHU]RHN�RS�GH�ZHQVHQ�YDQ�GH�VHFWRU��HHQ�NZHVWLH�GLH�DO�LQ�
GH�YURHJH�MDUHQ�]HVWLJ�ZDV�JHVLJQDOHHUG��ZHUG�LQ�GH�QLHXZH�UDDG�HHQ�DSDUWH�RYHU�
OHJYRUP� JHFUHsHUG�� GH� SURJUDPPD�DGYLHVFRPPLVVLH� �RRN� EHNHQG� DOV� 3$&���
9DQXLW�GH�JHGDFKWH�GDW�RYHUOHJ�WXVVHQ�PLQLVWHULH�HQ�RQGHU]RHNVYHOG�RQYROGRHQ�
GH�ZDV��ZHUGHQ�LQ�GH]H�FRPPLVVLHV�YHUWHJHQZRRUGLJHUV�YDQ�GH�VHFWRU�ELMHHQJH�
EUDFKW�RP�RQGHU]RHNVZHQVHQ�LQ�NDDUW�WH�EUHQJHQ��'H�YHUPDDWVFKDSSHOLMNLQJ�ZDV�
KHW� VWHUNVW� ]LFKWEDDU� ELM� GH� DO� JHQRHPGH� DIGHOLQJ� /DQGLQULFKWLQJ�� ZDDUYDQ� KHW�
ZHUNWHUUHLQ� ODJ� RS� VHFWRUHQ� ZDDU� GH� RYHUKHLG� GH� HHUVWH� YHUDQWZRRUGHOLMNKHLG�
KDG��%LM�GH�SURJUDPPD�DGYLHVFRPPLVVLHV�YDQ�GH]H�DIGHOLQJ�ZDUHQ�GH�EHOHLGVGL�
UHFWLHV� GLUHFWHU� EHWURNNHQ�� HYHQDOV�PDDWVFKDSSHOLMNH� RUJDQLVDWLHV� DOV�1DWXXUPR�
QXPHQWHQ�HQ�1DWXXU�HQ�0LOLHX��%LM�GH�SURGXFWLHDIGHOLQJHQ�ZDV�GLW�PLQGHU��GDDU�
]HWWHQ� GH� WUDGLWLRQHOH� VHFWRUYHUKRXGLQJHQ� ]LFK� QRJ� ODQJH� WLMG� GRRU�� 'H� SUR�
JUDPPD�DGYLHV�FRPPLVVLHV�ZDUHQ�YRRUQDPHOLMN�VDPHQJHVWHOG�XLW�EHODQJHQEHKDU�
WLJHUV�YDQ�GH�VHFWRU�HQ�]H�UHDJHHUGHQ�GDDUGRRU�ODQJ]DPHU�RS�GH�YHUPDDWVFKDSSH�
OLMNLQJ� YDQ� GH� ODQGERXZ�� +LHUELM� PRHW� RYHULJHQV� ZRUGHQ� RSJHPHUNW� GDW� KHW�
RQGHU]RHN� YDQ� GH� SDUWLFLSDQWHQ� LQ� GLH� DIGHOLQJHQ� HHQ� YHHO� UXLPHU� EXGJHW� KDG�
GDQ�GDW�YDQ�GH�SDUWLFLSDQWHQ�LQ�GH�DIGHOLQJ�/DQGLQULFKWLQJ� c0[ ��
� 'H� XLWEUHLGLQJ� YDQ� GH� 15/2� JLQJ� JHSDDUG� PHW� HHQ� IXQFWLRQHOH� RPVODJ��
$DQJH]LHQ�GH�SDUWLFLSDQWHQ�QX�RQGHU�YHUVFKLOOHQGH�EHVWXUHQ�YLHOHQ��ZDV�FR|UGL�
QDWLH�YDQ�KHW�RQGHU]RHN�YDQXLW�ppQ�EHVWXXUOLMN�SXQW�QLHW�ODQJHU�PRJHOLMN��RI�GDW�
QRX�GH�UDDG�ZDV�RI�HHQ�GLUHFWLH�YDQ�KHW�PLQLVWHULH��,Q�SODDWV�GDDUYDQ�ULFKWWH�GH�
UDDG�]LFK�RS�RYHUOHJ�WXVVHQ�GH�SDUWLFLSDQWHQ��ZDDUELM�KHW�GRHO�ZDV�YRRUZDDUGHQ�
WH�VFKHSSHQ�YRRU�SURJUDPPHULQJ�HQ�FR|UGLQDWLH�YDQ�KHW�RQGHU]RHN��'H�GLUHFWH�
DDQOHLGLQJ� YRUPGHQ�GH� JHJURHLGH� VDPHQZHUNLQJV�YHUEDQGHQ�PHW� GH� GHVEHWUHI�
IHQGH�QLHW�PLQLVWHULsOH�RQGHU]RHNVLQVWHOOLQJHQ��2S�GH�DFKWHUJURQG�VSHHOGH�KLHU�
ELM� HHQ� FRQFHQWUDWLH� YDQ� GH� PLQLVWHULsOH� RQGHU]RHNVLQVWHOOLQJHQ�� ZDDUGRRU� HHQ�
EUHGHU�RYHUOHJ�RS�JURWHUH� OLMQHQ�PRJHOLMN�ZDV��9DQ�EHODQJ�ZDV�HFKWHU�RRN�HHQ�
PDDWVFKDSSHOLMNH� RQWZLNNHOLQJ� ZDDULQ� ZHWHQVFKDSSHOLMN� RQGHU]RHN� PHHU� HQ�
PHHU� EHRRUGHHOG�ZHUG� RS�EDVLV� YDQ� ]LMQ�PDDWVFKDSSHOLMNH� UHOHYDQWLH��'H� RXGH�
UDDG�KDG�HHQ�EHVFKHLGHQ�HLJHQ�EXGJHW�JHKDG�YRRU�RQGHU]RHN�GDW�KHW�RQGHU]RHN�
DDQ�GH�LQVWHOOLQJHQ�RYHUVWHHJ�RI�GDW�LQLWLsUHQG�ZDV�WHQ�DDQ]LHQ�YDQ�QLHXZH�RQW�
ZLNNHOLQJHQ�RS�ODQGERXZNXQGLJ�WHUUHLQ��2P�¶GH�YULMH�RSVWHOOLQJ·�YDQ�GH�QLHXZH�
UDDG�WH�RQGHUVWUHSHQ��ZHUG�GLW�RQGHU]RHN�RQGHUJHEUDFKW�ELM�HHQ�QLHXZ�LQJHVWHO�
GH�6HFWLH�/DQGERXZNXQGLJ�2QGHU]RHN�&HQWUDDO�2UJDDQ�712��GLH�ppQ�YDQ�GH�
�������������������������������������������������h \�K *-$ ��� M.F �3E�Æ!Y(F ,.��CD 9&(7�8oV ��X.� Y- �� F-U.Z;Z%6->
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GHHOQHPHQGH�RQGHU]RHNVRUJDQHQ�ZHUG� c�c ��
� 0HW�GH�XLWEUHLGLQJ�HQ�IXQFWLHRPVODJ�YDQ������QDP�GH�15/2�RS�KHW�HHUVWH�
JH]LFKW�PHHU�DIVWDQG�YDQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN�HQ�GH�LQKRXG��'H�UDDG�
WUDG�PLQGHU�VWXUHQG�RS�WHQ�DDQ]LHQ�YDQ�GH�RQGHU]RHNVLQVWHOOLQJHQ�HQ�ULFKWWH�]LFK�
PHHU�RS�PHWDZHWHQVFKDSSHOLMNH�YUDDJVWXNNHQ��$FKWHUDI�EH]LHQ��PRHW�QLHWWHPLQ�
ZRUGHQ�YDVWJHVWHOG�GDW�GH�UDDG�MXLVW�GLFKWHU�ELM�KHW�RQGHU]RHN�NZDP�WH�VWDDQ�HQ�
YHUGHU�YDQ�GH�RYHUKHLG�DI��'H�UHIOHFWLH�RS�KHW�HLJHQ�IXQFWLRQHUHQ�ZDV�KHW�JHYROJ�
YDQ�GH]H� WRHJHQRPHQ�RULsQWDWLH�RS�KHW�RQGHU]RHNVYHOG�� ,Q�GH� MDUHQ�]HVWLJ�ZDV�
GXLGHOLMN�JHZRUGHQ�GDW�LQYORHG�RS�KHW�PLQLVWHULsOH�EHOHLG�ODVWLJ�WH�UHDOLVHUHQ�ZDV�
HQ�GDW�GH�NUDFKW�YDQ�GH�15/2�MXLVW�EHVWRQG�LQ�KHW�YRUPHQ�YDQ�HHQ�IRUXP�YRRU�
SODQQHQ��LGHHsQ�HQ�FRQWDFWHQ�YRRU�HQ�GRRU�RQGHU]RHNHUV��'LW�ZHUG�LQ�GH�RS]HW�
YDQ�GH�QLHXZH�UDDG�EHNUDFKWLJG��'H�XLWEUHLGLQJ�ZHUG�DDQJHJUHSHQ�RP�HHQ�KRUL�
]RQWDOH� RYHUOHJVWUXFWXXU� WH� RQWZLNNHOHQ� YRRU� GH� GLYHUVH� SDUWLFLSDQWHQ�� GH�PD�
WUL[RUJDQLVDWLH��0HGH�YDQZHJH�GH�WRHJHQRPHQ�FRPSOH[LWHLW�YDQ�KHW�YHOG��ZHUG�
RYHU�KHW�HLJHQ� IXQFWLRQHUHQ�DOV�FR|UGLQHUHQGH� LQVWDQWLH�ELQQHQ�GH�15/2�XLW�
YRHULJ�JHUHIOHFWHHUG��7HYHQV�EUDFKW�GLW�GH�LQWURGXFWLH�YDQ�HHQ�QLHXZ�IHQRPHHQ�
PHW�]LFK�PHH��HHQ�HLJHQ�WLMGVFKULIW��/	2��ZDDULQ�KHW�YHOG�RS�GH�KRRJWH�ZHUG�
JHKRXGHQ� YDQ�GH�EHODQJULMNVWH� RQWZLNNHOLQJHQ� HQ� UHVXOWDWHQ��9RRU� GH� UHGDFWLH�
ZHUG�)UDQN�*UDQVFK�DDQJHWURNNHQ��HHQ�FKHPLFXV�XLW�/HLGHQ�GLH�DO�HHUGHU�LQ�HHQ�
DUWLNHO�LQ�KHW�&KHPLVFK�:HHNEODG�YRO�ORI�RYHU�GH�15/2�KDG�JHVFKUHYHQ� c0d ��
�
� �������0DWUL[RUJDQLVDWLH�HQ�UHVHDUFK�PDQDJHPHQW�
� 'H�XLWEUHLGLQJ�YDQ�GH�15/2�LQ������ZHUG�DDQJHJUHSHQ�YRRU�HHQ�JURQGLJH�
UHIOHFWLH� RS� KHW� HLJHQ� IXQFWLRQHUHQ� DOV� LQVWHOOLQJ� YRRU� GH� FR|UGLQDWLH� YDQ� KHW�
ODQGERXZNXQGLJ� RQGHU]RHN�� 
+HW� ODQGERXZNXQGLJ� RQGHU]RHN� LQ� 1HGHUODQG�
KHHIW�]LFK�RQWZLNNHOG�WRW�HHQ�RPYDQJULMNH�RUJDQLVDWLH��0RPHQWHHO�ZHUNHQ�HU�LQ�
KHW� GRRU� GH�RYHUKHLG� �PHGH�� JHILQDQFLHUGH� ODQGERXZNXQGLJ�RQGHU]RHN� RQJH�
YHHU������SHUVRQHQ� �ZDDUYDQ� FLUFD������RQGHU]RHNHUV��� ]LMQ� HU�RQJHYHHU������
RQGHU]RHNVSURMHFWHQ� LQ� XLWYRHULQJ� HQ�ZRUGW� HHQ� EHGUDJ� LQ� GH� RUGH� YDQ� I� ����
PLOMRHQ� SHU� MDDU� XLWJHJHYHQ�� 'DDUELM� LV� GH� RUJDQLVDWLH� QLHW� DOOHHQ� RPYDQJULMN��
PDDU� RRN� YDQ� HHQ� ]HHU� JHFRPSOLFHHUGH� VWUXFWXXU�� 'H� RQGRRU]LFKWLJKHLG�� GLH�
GRRU�GH�RPYDQJULMNH�HQ�JHFRPSOLFHHUGH�VWUXFWXXU�GUHLJW�WH�RQWVWDDQ��RI�UHHGV�LV�
RQWVWDDQ�� LV�QLHW�]RQGHU�JHYDDU��+HW�YHUORUHQ�JDDQ�YDQ�KHW�RYHU]LFKW�HQ�KHW�LQ�
]LFKW�LQ�GH�VDPHQKDQJ��PDDNW�KHW�YRRU�GH�PHGHZHUNHUV�YDQ�HQ�H[WHUQH�EHWURN�
NHQHQ�ELM�KHW� ODQGERXZNXQGLJ�RQGHU]RHN�VWHHGV�PRHLOLMNHU�PHW�KXQ�LGHHsQ�HQ�
DFWLYLWHLWHQ�HHQ�RSWLPDOH�ELMGUDJH�WH�OHYHUHQ�DDQ�HHQ�HIIHFWLHI�HQ�GRHOPDWLJ�IXQF�
WLRQHUHQ�YDQ�GH�RUJDQLVDWLH��+HW�YHUGXLGHOLMNHQ�YDQ�GH�RUJDQLVDWLHVWUXFWXXU�YDQ�
KHW�ODQGERXZNXQGLJ�RQGHU]RHN�LV�WHJHQ�GH]H�DFKWHUJURQG�JHZHQVW�
 c e ��
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,Q� GH� MDUHQ� ]HYHQWLJ� ZHUNWH� GH� 15/2� HHQ� ZHORYHUZRJHQ� RUJDQLVDWLHVWUXFWXXU� XLW�� GH� PDWUL[�
RUJDQLVDWLH��'H�YUDDJ�ZDV�KRH�RS�HHQ�HIILFLsQWH�PDQLHU�GH�VDPHQZHUNLQJ�WXVVHQ�LQVWLWXWHQ�JHVWXXUG�
NRQ�ZRUGHQ��(U�NZDP�HHQ�YHUWLFDOH�GLPHQVLH�YDQ� LQVWLWXWLRQHOH�KLsUDUFKLH��YRRU�GH�GLYHUVH�SDUWLFL�
SDQWHQ� YDQ� GH� 15/2�� 'DDUQDDVW� HHQ� KRUL]RQWDOH� GLPHQVLH� YDQ� LQWHU�LQVWLWLRQHHO� ²� HQ� LQWHU�
GLVFLSOLQDLU�²�RYHUOHJ�RS�YHUVFKLOOHQGH�KLsUDUFKL�FKH�QLYHDXV��9RRU�HONH�NZHVWLH�NRQ�LQ�GH]H�PDWUL[�
GH�MXLVWH�SOHN�JHYRQGHQ�ZRUGHQ��DIKDQNHOLMN�YDQ�KHW�EHVWXXUOLMN�QLYHDX�ZDDURS�VDPHQZHUNLQJ�QRGLJ�
ZDV�HQ�YDQ�GH�EHWURNNHQ�LQVWLWXWHQ���
�
$OGXV� 9HUNDLN� LQ� GH� RSHQLQJVZRRUGHQ� YDQ� GH� GHUGH� ¶5HVHDUFK� 0DQDJHPHQW�
6WXGLH·�XLW�������'H�VWXGLH�EHYDWWH�HHQ�JURQGLJH�DQDO\VH�YDQ�GH�RUJDQLVDWLHVWUXF�
WXXU�YDQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN��PHW�HHQ�XLWSXWWHQGH�LQYHQWDULVDWLH�YDQ�
GH�EHWURNNHQHQ��'H]H�GHUGH�VWXGLH�ZDV�JHNRSSHOG�DDQ�GHHO�YLHU�LQ�GH�VHULH��RRN�
YDQ�GH�KDQG�YDQ�9HUNDLN��:DDUKHHQ�PHW�GH�VWUXFWXXU�YDQ�KHW�ODQGERXZNXQGLJ�
RQGHU]RHN"��GDW�RYHULJHQV������DOV�SXEOLFDWLHMDDU�KDG��+LHULQ�JDI�KLM�HHQ�DQDO\VH�
YDQ�GH�RQWZLNNHOLQJHQ�YDQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN�HQ�GH�WHNRUWNRPLQ�
JHQ� YDQ� GH� RUJDQLVDWLHVWUXFWXXU�� 'LH� RQWZLNNHOLQJHQ� EHWURIIHQ� GH� DIQHPHQGH�
ILQDQFLHULQJVUXLPWH� YRRU� RQGHU]RHN�� WRHQHPHQGH� VSHFLDOLVDWLH� HQ� IXQGDPHQWHHO�
RQGHU]RHN��PDDU� WHYHQV�JURHLHQGH�GH�EHKRHIWH� DDQ� LQWHJUDWLH�HQ� IOH[LELOLWHLW� HQ�
RQWZLNNHOLQJ� YDQ� QLHXZH� SUREOHHPJHELHGHQ�� GLW� DOOHV� JHSDDUG� JDDQG�PHW� HHQ�
WRHQHPHQGH�EHKRHIWH�DDQ�LQVSUDDN�HQ�HHQ�JURHLHQG�PDDWVFKDSSHOLMN�YHUDQWZRRU�
GHOLMNKHLGVEHVHI� c0f �'H�EHVWDDQGH�VWUXFWXXU�IXQFWLRQHHUGH�YRRUDO�YRRU�KHW�XLWZLV�
VHOHQ� YDQ� LQIRUPDWLH� HQ� LGHHsQ��PDDU�ZDV� RQYROGRHQGH� LQJHULFKW� RS� JHPHHQ�
VFKDSSHOLMNH�EHOHLGVYRUPLQJ�HQ�VDPHQZHUNLQJ�RS�KHW�JHELHG�YDQ�RQGHU]RHN�HQ�
�������������������������������������������������h ��RT��� #- 3F #=&AÊx¢3¢3  §�� ��£%Ë0&=7��%:3U;U(>
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NHQGH�RQYROGRHQGH�LQVSUDDN�YDQ�EXLWHQ� c0g ��
� 'H� RUJDQLVDWLHVWUXFWXXU� ]RX� DDQJHSDVW� PRHWHQ� ZRUGHQ� DDQ� GH� WRHQHPHQGH�
QRRG]DDN�YDQ�PXOWLGLVFLSOLQDLU�HQ�PXOWL�LQVWLWXWLRQHHO�RYHUOHJ�HQ�VDPHQZHUNLQJ��
7HJHOLMNHUWLMG�EOHHI�KHW�RQGHU]RHN�HFKWHU� LQ�GH�HHUVWH�SODDWV�RS� LQVWLWXXWVQLYHDX�
JHUHJHOG�� (HQ� ]RJHQDDPGH�PDWUL[RUJDQLVDWLH�PRHVW� KLHUYRRU� GH� RSORVVLQJ� ELH�
GHQ�� HHQ�YHUZHYLQJ�YDQ� WZHH�GLPHQVLHV� YDQ�RQGHU]RHNVEHKHHU��KRUL]RQWDDO� HQ�
YHUWLFDDO��'H�SULRULWHLW�ZHUG�JHOHJG�ELM�KHW�KRUL]RQWDOH�V\VWHHP�YDQ�FRPPLVVLHV��
GDW�WRW�WDDN�KDG�GH�VDPHQZHUNLQJ�WXVVHQ�LQVWLWXWHQ�GRHOWUHIIHQG�HQ�GRHOPDWLJ�WH�
GRHQ�YHUORSHQ��+HW�YHUWLFDOH�V\VWHHP�YDQ�LQVWLWXWLRQHHO�EHVWXXU�KDG��EHKDOYH�KHW�
EHKHHU� YDQ� KHW� LQVWLWXWLRQHOH� RQGHU]RHN�� WRW� GRHO� GH� LQEUHQJ� LQ� KHW� PXOWL�
LQVWLWXWLRQHOH�RQGHU]RHN�WH�VWLPXOHUHQ�HQ�EHKHUHQ� d�� �'H]H�QLHXZH�RS]HW�YHUJGH�
HHQ�DQGHUH� IXQFWLHEHOHYLQJ�YDQ�GH�RQGHU]RHNVEHKHHUGHUV��QDPHOLMN�HHQ�GLH�JH�
ULFKW�ZDV�RS�GH�DOJHPHQH�EHODQJHQ�YDQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN�LQ�SODDWV�
YDQ�RS�GH�HLJHQ�RUJDQLVDWLH��HQ�HHQ�YHU]ZDULQJ�YDQ�GH�YDDUGLJKHGHQ�YDQ�GH�RQ�
GHU]RHNHU�ZDW�EHWUHIW�KHW� LQ]LFKW�LQ�GH�VWUXFWXXU�YDQ�KHW� ODQGERXZNXQGLJ�YHOG�
HQ� GH� HLJHQ� SRVLWLH� GDDULQ� DOVPHGH�ZDW� EHWUHIW� KHW� IXQFWLRQHUHQ� LQ� JURHSVYHU�
EDQG���
� 'H�PDWUL[RUJDQLVDWLH�ZDV�GH�PDQLHU�RP�KHW�RYHUOHJ�GDW�QRGLJ�ZDV�YRRU�SODQ�
QLQJ�HQ�VDPHQZHUNLQJ�RSWLPDDO�WH�VWUXFWXUHUHQ��+HW�RYHUOHJ�]HOI�ZDV�GH�HLJHQ�
OLMNH� DFWLYLWHLW� HQ� KHW� WUHIZRRUG�ZDV� DXWRFR|UGLQDWLH� RIZHO� ]HOIVWXULQJ�� EHVOXLW�
YRUPLQJ�HQ�EHOHLGVYRRUEHUHLGLQJ�ZHUGHQ�JHGDDQ�GRRU�GLHJHQHQ�GLH�GDW�DDQJLQJ��
'DW�ZDUHQ�GH�RQGHU]RHNHUV�]HOI�QDWXXUOLMN��PDDU�RRN�GHJHQHQ�GLH�EHKRHIWH�DDQ�
KHW� RQGHU]RHN� KDGGHQ�� RYHUKHLG�� VDPHQOHYLQJ� HQ� EHGULMIVOHYHQ��:DDU� KHW� RP�
JLQJ��ZDV�GDW�]DNHQ�JHUHJHOG�ZHUGHQ�RS�KHW�GDDUWRH�JHsLJHQGH�QLYHDX��+HW�JH�
ERXZ�GDW�RS�GH]H�PDQLHU�RQWVWRQG��]DJ�HU��YDQ�ERYHQ�QDDU�RQGHU��DOV�YROJW�XLW��
(HQ�UDDG�GLH�RQGHUYHUGHHOG�ZDV�LQ�DIGHOLQJHQ�YRRU�YLMI�WH�RQGHUVFKHLGHQ�RQGHU�
]RHNVJHELHGHQ��2S�GLW�QLYHDX�ZHUG�GRRU�WRSIXQFWLRQDULVVHQ�YDQ�GH�SDUWLFLSDQWHQ�
RYHUOHJG� RYHU� SULRULWHULQJ� YDQ� KHW� RQGHU]RHN�� VDPHQZHUNLQJVYHUEDQGHQ� HQ� GH�
H[SORUDWLH�YDQ�QLHXZH�RQGHU]RHNVRQGHUZHUSHQ��9DQXLW�GLW�QLYHDX�ZHUGHQ�UHOD�
WLHV� RQGHUKRXGHQ�PHW� GH�SURJUDPPD�DGYLHVFRPPLVVLHV� HQ� FR|UGLQDWLHFRPPLV�
VLHV��2S�GLW�QLYHDX�RSHUHHUGHQ�GH�RQGHU]RHNVOHLGHUV� LQ�VDPHQVSUDDN�PHW�YHUWH�
JHQZRRUGLJHUV� YDQ� EHODQJKHEEHQGHQ�� 3URJUDPPD�DGYLHVFRPPLVVLHV� KDGGHQ� DOV�
WDDN�]RUJ� WH�GUDJHQ�YRRU�GH�DIVWHPPLQJ�YDQ�RQGHU]RHN�RS�GH�ZHQVHQ�YDQ�EH�
ODQJKHEEHQGHQ� HQ�ZDUHQ� VDPHQJHVWHOG� XLW� YHUWHJHQZRRUGLJHUV� YDQ� EXLWHQ� KHW�
RQGHU]RHNVDSSDUDDW�PHW�DGYLVHXUV�YDQXLW�KHW�RQGHU]RHN��&R|UGLQDWLHFRPPLVVLHV�
GLHQGHQ�YRRU�GH�RUJDQLVDWLH�YDQ�KHW�RQGHU]RHN�HQ�EHVWRQGHQ�XLW�RQGHU]RHNVOHL�
GHUV� HQ� EUXJIXQFWLRQDULVVHQ� WXVVHQ� RQGHU]RHN� HQ� EHODQJKHEEHQGHQ� d9� � 2S� KHW�
QLYHDX�YDQ�GH�RQGHU]RHNHUV�EHVWRQGHQ�FRQWDFWFRPPLVVLHV� HQ�ZHUNJURHSHQ� WHQ�
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EHKRHYH�YDQ�GH�VWURRPOLMQLQJ�YDQ�ORSHQG�RQGHU]RHN��'H�PDWUL[RUJDQLVDWLH�ZDV�
HHQ� FRPSOH[� ERXZZHUN��2P�KHW� LQ]LFKWHOLMN� WH�PDNHQ� YRRU� GH� EHWURNNHQHQ��
ZHUGHQ� GH� RS]HW� HQ� GH� RQGHUGHOHQ� YDQ� KHW� KHOH� JHERXZ� LQ� ����� XLWSXWWHQG�
EHVFKUHYHQ� LQ� HHUVWH� ¶15/2�JLGV·� GLH� DOV� VSHFLDDO� QXPPHU� YDQ� /	2� YHU�
VFKHHQ� d0� ��
� 0HW�KHW�RQWZLNNHOHQ�YDQ�GH�SURFHVVHQ�RP�RQGHUOLQJH�DIVWHPPLQJ�WH�YHUZH�
]HQOLMNHQ��LV�GH�15/2�WZLQWLJ�MDDU�EH]LJ�JHZHHVW��'H�RQGHUERXZ�YDQ�FRPPLV�
VLHV� KDG� LQ� GH� EHOHYLQJ� YDQ� GH�15/2� GH� SULRULWHLW�� KLHU� ZHUG� KHW� HLJHQOLMNH�
ZHUN� JHGDDQ�� 'H]H� QDGUXN� RS� GH� RQGHUERXZ�ZHUG�PHW� QDPH� JHOHJG� RP� GH�
YHUNRNHULQJ�²�]RDOV�GDW�LQ�GH�MDUHQ�WDFKWLJ�]RX�JDDQ�KHWHQ�²�YDQ�GH�ODQGERXZ�
NXQGH� WHJHQ� WH� JDDQ��'RRU� RS� YHUVFKLOOHQGH� QLYHDXV� KRUL]RQWDOH� VWUXFWXUHQ� WH�
RQWZLNNHOHQ�� HQ� GLH� YHUYROJHQV� GH� QDGUXN� WH� JHYHQ��ZHUG� YRRUNRPHQ� GDW� GH�
YHUVFKLOOHQGH� LQVWHOOLQJHQ� YDQ� ODQGERXZNXQGLJ� RQGHU]RHN� DOOHHQ� RS� EHVWXXUV�
QLYHDX�FRQWDFW�KDGGHQ�HQ�DOOHHQ�GDDUODQJV�VDPHQZHUNLQJ�WRW�VWDQG�NRQ�NRPHQ��
'LW� SUREOHHP� ZDV� SUDQJHQGHU� JHZRUGHQ� PHW� GH� WRHQHPHQGH� YHUEUHGLQJ� YDQ�
RQGHU]RHNVYUDDJVWXNNHQ�� 9HHYRHGHU� ZHUG� WHYHQV� HHQ� PLOLHXYUDDJVWXN�� OLFKWWH�
9HUNDLN�WRH��HQ�GDDUGRRU�NRQ�MH�QLHW�PHHU�YRRU�HON�RQGHUZHUS�HHQ�DSDUW�LQVWL�
WXXW�KHEEHQ��'H�ERYHQERXZ�YDQ�UDDG�HQ�DIGHOLQJHQ�ZDV�HUYRRU�RP�GH�VWUXFWXXU�
YDQ�GH�RQGHUERXZ�WH�RSWLPDOLVHUHQ�HQ�RQGHUZHUSHQ�WH�EHKDQGHOHQ�GLH�ERYHQ�GH�
RQGHUERXZ�XLWVWHJHQ��'H�ERYHQERXZ�ZDV�RRN�YDQ�EHODQJ�YDQZHJH�GH�FRQWDF�
WHQ�PHW�GH�YHUDQWZRRUGHOLMNH�EHVWXXUGHUV��PHW���]RDOV�GH�ODWHUH�VHFUHWDULV�9HUNDLN�
VLJQDOHHUGH� �� KHW� JHYDDU� YRRU� FRQVHUYDWLVPH�� 
-H�PRHW� YULHQGMHV�PHW� GH�PDFKW�
EOLMYHQ�RP�EHODQJULMNH�YHUDQGHULQJHQ�GRRU�WH�YRHUHQ��+HW�JHYDDU�GDDUYDQ�LV�GDW�
MH�PDFKWVEHYHVWLJHQG�ZRUGW�RPGDW�MH�MH�HU�DDQ�KHFKW��'DW�PRHW�MH�YRRUNRPHQ�
 d0I ��
� +HW� LGHH� YDQ� HHQ� SDUWLFLSDQWHQRUJDQLVDWLH�ZDV� QLHW� QLHXZ�� GH� YHUVFKLOOHQGH�
VRRUWHQ�FRPPLVVLHV�EHVWRQGHQ�DO�HQ�RRN�KHW�RQGHUVFKHLGHQ�YDQ�HHQ�KRUL]RQWDOH�
HQ�HHQ�YHUWLFDOH�VWUXFWXXU�EHVWRQG�DO�ODQJHU�ELM�GH�15/2��'H�SULQFLSHV�ZDUHQ�DO�
GRRU�9DQ�GHU�3ODVVFKH�RQWZLNNHOG�� DOGXV�:DQVLQN� LQ������ELM�GH� WHUXJEOLN� WHU�
JHOHJHQKHLG�YDQ�]LMQ�DIVFKHLG� d�[ �1LHXZ��EHJLQ� MDUHQ�]HYHQWLJ��ZDV�GH�H[SOLFLWH�
ULQJ�YDQ�GH�RUJDQLVDWLHVWUXFWXXU��GH�DDUG�HQ�LQ]HW�YDQ�GH�GLYHUVH�FRPPLVVLHV�HQ�
KHW�FRQFHSW�DXWRFR|UGLQDWLH��'H�DDQYDQJ�YDQ�GH�WZHHGH�SHULRGH�YDQ�GH�15/2�
LQ������ZHUG�DDQJHJUHSHQ�RP�JURQGLJ� WH�UHIOHFWHUHQ�RS�GH� WDDN�HQ�ZHUNZLM]H�
]RDOV�GLH� WRW�GDQ�PHHU�RI�PLQGHU�DOV�YDQ]HOIVSUHNHQG�JHVFKLHGGH��0HW�GH�UHHNV�
5HVHDUFK�0DQDJHPHQW�6WXGLHV�JHEHXUGH�GLW�UHIOHFWHUHQ�H[SOLFLHW�HQ�LQ�GH�QLHX�
ZH� LQVWHOOLQJVEHVFKLNNLQJ�ZDV� KHW� EHVWXGHUHQ� YDQ� GH� RUJDQLVDWRULVFKH� DVSHFWHQ�
YDQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN�HHQ�DSDUWH�WDDN� d3c �+HW�IHLW�GDW�GH�UDSSRUWHQ�
RYHU�SURMHFWDGPLQLVWUDWLH�HQ�HFRQRPLVFKH�HYDOXDWLH�PHW�WHUXJZHUNHQGH�NUDFKW�LQ�
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GH�UHHNV�ZHUGHQ�RSJHQRPHQ��PDJ�GXLGHOLMN�PDNHQ�GDW�ELM�GH]H�UHIOHFWLH�YRRUW�
JHERXZG�ZHUG� RS� GH� RSJHERXZGH� HUYDULQJ��'DW� ODDW� RQYHUOHW� GDW�9HUNDLN� GH�
RUJDQLVDWLHNXQGLJH�UHIOHFWLH�HHQ�GRRUVODJJHYHQGH�LPSXOV�JDI��=LMQ�SURHIVFKULIW�XLW�
������9HUNHQQLQJHQ�RPWUHQW�GH�GRHOVWHOOLQJVSUREOHPDWLHN�LQ�DUEHLGVRUJDQLVDWLHV�
²�GHHO����YDQ�GH�UHHNV�²�ZDV�QLHWV�DQGHUV�GDQ�HHQ�ZHWHQVFKDSSHOLMNH�RQGHUERX�
ZLQJ�YDQ�KHW�FRQFHSW�SDUWLFLSDQWHQRUJDQLVDWLH���
� 'H�YHUEUHGLQJ�YDQ�GH�UDDG�LQ������PDDNWH�KHW�QRRG]DNHOLMN�RP�QD�WH�GHQNHQ�
RYHU�GH�EHSHUNLQJHQ�HQ�PRJHOLMNKHGHQ�YDQ�GH�FR|UGLQDWLH�YDQ�KHW� ODQGERXZ�
NXQGLJ�RQGHU]RHN��'H�15/2�YDQ������KDG�JHHQ�PDFKW��LQ�GH�]LQ�GDW�]H�NRQ�
LQJULMSHQ�LQ�EXGJHWWHQ�YDQ�RQGHU]RHNVLQVWHOOLQJHQ�RI�DQGHUV]LQV�GZLQJHQG�VWUDWH�
JLH�NRQ�EHSDOHQ��2RN�QLHW�ODQJHU�LQGLUHFW��RPGDW�GH�SDUWLFLSHUHQGH�LQVWHOOLQJHQ�
QLHW�ODQJHU�DOOHPDDO�RQGHU�KHW�GHSDUWHPHQW�YLHOHQ��'H�15/2�ULFKWWH�]LFK�GDDU�
RP� RS� GDW� QLYHDX�ZDDU� KLM�ZHO� ULFKWLQJJHYHQG� NRQ� RSHUHUHQ�� KHW� KRUL]RQWDOH�
RYHUOHJ� WXVVHQ� GH� SDUWLFLSDQWHQ��+LM� RQWZLNNHOGH� HHQ� VWUXFWXXU� YDQ� ]HOIUHJXOH�
ULQJ��ZDDUELQQHQ�GH�SDUWLFLSDQWHQ�YULMZLOOLJ��PDDU�QLHW�YULMEOLMYHQG���KXQ�RQGHU�
]RHNVDFWLYLWHLWHQ�RS�HONDDU�DIVWHPGHQ�HQ�JH]DPHQOLMNH�GRHOHQ�VWHOGHQ��3DUWLFLSDWLH�
ZHUG�JH]LHQ�DOV�NUDFKWLJHU�GDQ�RYHUOHJ��9LD�GH�PDWUL[RUJDQLVDWLH�ZHUG�GH]H�VWUXF�
WXXU�LQJHEHG�LQ�GH�²�YDQXLW�KHW�SHUVSHFWLHI�YDQ�GH�15/2�DXWRQRPH�²�YHUWLFDOH�
EHVOXLWYRUPLQJVVWUXFWXXU�� 'H� VWUXFWXXU� YDQ� GH� PDWUL[RUJDQLVDWLH� ZDV� HFKWHU�
VOHFKWV�GH�KHOIW�YDQ�KHW�YHUKDDO��GDDUQDDVW�PRHVWHQ�HU�SURFHVVHQ�ZRUGHQ�RQWZLN�
NHOG�]RGDW�RQGHUOLQJH�DIVWHPPLQJ�RS�JDQJ�NZDP� d�d �'H�NHX]H�YRRU�DXWRFR|UGL�
QDWLH�PDDNW� GXLGHOLMN� GDW� GH�15/2� ]LFK� LQ� ����� SULPDLU� RULsQWHHUGH� RS� KHW�
RQGHU]RHNVYHOG�� 'H� KRUL]RQWDOH� RYHUOHJVWUXFWXXU� NZDP� FHQWUDDO� WH� VWDDQ� HQ�
GDDUPHH�HHQ�IRUXP��ZHOLVZDDU�JHwQIRUPHHUG�GRRU�EHODQJKHEEHQGHQ�LQ�GH�VHFWRU��
WXVVHQ�RQGHU]RHNHUV���
� 'H�15/2�YDQ�GH�MDUHQ�]HYHQWLJ�ODDW�HHQ�IUDDLH�PHQJHOLQJ�]LHQ�YDQ�GRHOEH�
ZXVW� NHX]HV� PDNHQ� RS� EDVLV� YDQ� WKHRUHWLVFKH� RYHUZHJLQJHQ� HQ� LQ]LFKWHQ� GLH�
YDQXLW�GH�SUDNWLMN�JHJURHLG�]LMQ�GRRU��VOLP��LQ�WH�VSHOHQ�RS�ZLM]LJHQGH�RPVWDQ�
GLJKHGHQ��+HW� LGHH� YDQ� HHQ� SDUWLFLSDQWHQRUJDQLVDWLH� VORRW� QDDGORRV� DDQ� ELM� GH�
FRUSRUDWLVWLVFKH�RYHUOHJVWUXFWXXU�YDQ�GH� ODQGERXZVHFWRU��+HW� LV�GH�YUDDJ�RI�GH�
15/2�LQ�GH�WLMG�YDQ�KHW�ERHUHQEROZHUN�LHWV�DQGHUV�KDG�N~QQHQ�]LMQ��0DJ�GH�
SDUWLFLSDQWHQRUJDQLVDWLH� KHW� SURGXFW� YDQ� JHJURHLGH� SUDNWLMNHQ� HQ� EHVWXXUOLMNH�
YHUDQGHULQJHQ�]LMQ�JHZHHVW��KHW�ZDV�RRN�HHQ�GLHS�EHOHHIGH�RYHUWXLJLQJ�ELQQHQ�
GH� UDDG��'H� XLWHLQGHOLMNH� WDDN� YDQ� GH�15/2�ZDV�� RP� HHQ�PRGHUQ� EHJULS� WH�
JHEUXLNHQ�� KHW� ODQGERXZNHQQLVV\VWHHP� LQ� JRHGH� EDQHQ� WH� OHLGHQ�� 'LH� JRHGH�
EDQHQ�JROGHQ��]RZHO�GH�LQWHUQH�RUJDQLVDWLH��ZDW�EHWUHIW��VDPHQZHUNLQJ��GRHOPD�
WLJKHLG�HQ�RQWZLNNHOLQJ��DOV�GH�H[WHUQH�LQEHGGLQJ�ZDW�EHWUHIW�GH�GLHQVWEDDUKHLG�
DDQ�GH�VHFWRU�HQ��LQ�WRHQHPHQGH�PDWH��GH�VDPHQOHYLQJ�DOV�JHKHHO��'DW�OHLGHQ��]R��
ZDV�GH��RYHUWXLJLQJ���ZDV�DOOHHQ�PRJHOLMN��ZDQQHHU�GH�EHWURNNHQHQ�JHsQJDJHHUG�
�
�������������������������������������������������Î Î �,QWHUYLHZ�9HUNDLN����IHEUXDUL�������
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7DEHO�����([SORLWDWLHXLWJDYHQ�YRRU�ODQGERXZNXQGLJ�RQGHU]RHN�LQ�������LQ�PLOMRHQHQ�JXOGHQV��
'LUHFWLH�/DQGERXZNXQGLJ�2QGHU]RHN� ���LQVWLWXWHQ� �����
6WDDWVERVEHKHHU� ��LQVWLWXWHQ� ����
&XOWXXUWHFKQLVFKH�'LHQVW� ��LQVWLWXWHQ� ����
'LUHFWLH�$JUDULVFKH�3URGXNWLH��9HUZHUNLQJ�HQ�$I]HW� ��SURHIVWDWLRQV� �����
� ��FRQWUROHVWDWLRQV� ����
� UHJLRQDOH�

RQGHU]RHNRUJDQHQ�
�
��

3ODQWHQ]LHNWHQNXQGLJH�'LHQVW� ��LQVWLWXXW� ����
� RQGHU]RHN�YHUERQGHQ�DDQ�

]LHNWHQEHVWULMGLQJ�
�

����
9HHDUWVHQLMNXQGLJH�'LHQVW� ��LQVWLWXXW� ����
/DQGERXZKRJHVFKRRO� � �����
)DFXOWHLW�GHU�'LHUJHQHHVNXQGH� � ����
&HQWUDOH�2UJDQLVDWLH�712� 6HFWLH�/DQGERXZNXQGLJ�

2QGHU]RHN�
�

����
� ,:,6�712��DIGHOLQJ�

:DJHQLQJHQ�
�

����
9RHGLQJVRUJDQLVDWLH�712� ��LQVWLWXWHQ� �����
1LMYHUKHLGVRUJDQLVDWLH�712� ��SURHIVWDWLRQ� ����
� � ������
� RQGHUOLQJH�RYHUGUDFKWHQ� ��
� � ������

%URQ��9HUNDLN��2UJDQLVDWLHVWUXFWXXU� ODQGERXZNXQGLJ� RQGHU]RHN������(HQ� JHGHWDLOOHHUGH� WRH�
OLFKWLQJ�RS�GH�WDEHO�DOGDDU��
'H� NDSLWDDOVXLWJDYHQ� YRRU� ODQGERXZNXQGLJ� RQGHU]RHN� EHGURHJHQ� LQ� ����� �����PLOMRHQ� JXOGHQ��
'LW�ZDV� DOV� YROJW� YHUGHHOG��0LQLVWHULH� YDQ�/DQGERXZ� HQ�9LVVHULM������PLOMRHQ��/DQGERXZKRJH�
VFKRRO�����PLOMRHQ��)DFXOWHLW�GHU�'LHUJHQHHVNXQGH�����PLOMRHQ�HQ�712�RUJDQLVDWLH�����PLOMRHQ��
�9HUNDLN��2UJDQLVDWLHVWUXFWXXU�ODQGERXZNXQGLJ�RQGHU]RHN�������
'H� WRWDOH� NRVWHQ� YRRU� ODQGERXZNXQGLJ� RQGHU]RHN� EHGURHJHQ� LQ� ����� ������������ JXOGHQ�� LQ�
����� ������������ JXOGHQ�� �0HHUMDUHQYLVLH� ����������� ELMODJH� �� HQ� 0HHUMDUHQSODQ� �����
������ELMODJH����,Q�GH]H�ELMODJHQ�]LMQ�GH�NRVWHQ�XLWJHVSOLWVW�LQ�HHQ�PDWUL[�YDQ�WHUUHLQHQ�YDQ�RQGHU�
]RHN�HQ�WRHSDVVLQJVJHELHGHQ���
+HW�,QQRYDWLHQHWZHUN�KDG�LQ����������������HXUR�EHVFKLNEDDU�RP�SURJUDPPD·V�GRRU�GHUGHQ�WH�
ODWHQ� XLWYRHUHQ� ����������� HXUR� LQ� ������� +HW� EXUHDX� ZDV� RQJHYHHU� �� IWH� JURRW�� �-DDUYHUVODJ�
���������������
�
ZHUGHQ�ELM�GH�JHGDFKWHYRUPLQJ�HQ�VWXULQJ��(HQ�SURIHVVLRQHOH�RUJDQLVDWLH�PRHW�MH�
QLHW� YDQ� ERYHQDI� RI� YDQ� EXLWHQXLW� VWXUHQ�� ,Q� GH]H� RYHUWXLJLQJ�� GLH� JHIXQGHHUG�
ZDV�RS�PHHU�GDQ�YLMIWLHQ�MDDU�HUYDULQJ�DOV�LQVWHOOLQJ�YRRU�RQGHU]RHNVEHOHLG��NHQGH�
GH�15/2�]LFK�HHQ�YRRUEHHOGIXQFWLH�WRH�LQ�KHW�GHEDW�RYHU�VHFWRUUDGHQ�GDW�HLQG�
MDUHQ�]HYHQWLJ�RS�JDQJ�NZDP���
�
� �������'H�15/2�DOV�SLRQLHU�YRRU�GH�VHFWRUUDGHQ�
� (LQG�MDUHQ�]HVWLJ�OLHS�GH�JRXGHQ�WLMG�YDQ�KHW�ZHWHQVFKDSVEHOHLG�WHQ�HLQGH�RP�
SODDWV� WH�PDNHQ� YRRU� GLHSJDDQGH� WZLMIHO� RYHU� GH�PDDWVFKDSSHOLMNH�ZDDUGH� YDQ�
ZHWHQVFKDSSHOLMN� RQGHU]RHN�� 'H� QRRG]DDN� YDQ� PRGHUQLVHULQJ� ZHUG� NULWLVFK�
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WHJHQ�KHW� OLFKW�JHKRXGHQ��HYHQDOV�KHW� LGHH�GDW�ZHWHQVFKDS�GDDULQ�FUXFLDDO�ZDV��
'H�ZLVVHOZHUNLQJ�WXVVHQ�ZHWHQVFKDS�HQ�VDPHQOHYLQJ�ZHUG�RQGHUZHUS�YDQ�JURQ�
GLJH�UHIOHFWLH��QLHW�LQ�GH�ODDWVWH�SODDWV�YDQXLW�ZHWHQVFKDSSHUV�]HOI��ZDDUELM�GH�RS�
YDWWLQJ� YHOG� ZRQ� GDW�PDDWVFKDSSHOLMNH� EHKRHIWHQ� YRRUUDQJ� GLHQGHQ� WH� NULMJHQ�
ERYHQ�¶DXWRQRPH·�WHQGHQVHQ�YDQ�ZHWHQVFKDS�HQ�WHFKQRORJLH��+LHUPHH�ZDV�ZH�
WHQVFKDSVEHOHLG� QLHW� ODQJHU� DOOHHQ� KHW� EHSDOHQ� YDQ� PLGGHOHQ� YRRU� RQGHU]RHN��
PDDU�WHYHQV�YDQ�GRHOHQ��GLH�ERYHQGLHQ�VRFLDDO�JHULFKW�ZDUHQ��:HWHQVFKDS�ZHUG�
KLHUPHH�HHQ�VSHOHU�LQ�HHQ�YHOG�YDQ�HFRQRPLVFKH�HQ�SROLWLHNH�EHVOXLWYRUPLQJ�HQ�
RQGHU]RHNVFR|UGLQDWLH� ZHUG� LQ� WRHQHPHQGH� PDWH� HHQ� SROLWLHN� JHwQIRUPHHUG�
SURFHV� d e ��
� 7HJHQ� GH� DFKWHUJURQG� YDQ� KHW� GHEDW� RYHU� ZHWHQVFKDSVEHOHLG�� OHJGH� GH�
15/2�PHW�GH�5HVHDUFK�0DQDJHPHQW�6WXGLHV�HQ�GH�RSERXZ�YDQ�GH�PDWUL[RU�
JDQLVDWLH� HHQ� XLWJHVSURNHQ� DFFHQW��'H� UHIOHFWLH� RS� KHW� HLJHQ� IXQFWLRQHUHQ�ZDV�
JHULFKW� RS� GH� NODVVLHNH� GRHOVWHOOLQJ� YDQ�ZHWHQVFKDSVEHOHLG�� RQGHU]RHNVPDQDJH�
PHQW��HQ�GDW�LV�DFKWHUDI�EH]LHQ�RSPHUNHOLMN��2QGHU]RHNVPDQDJHPHQW�ZDV�ZHOLV�
ZDDU�HHQ�RQGHUGHHO�YDQ�GH�UHIOHFWLH�RS�GH�PDDWVFKDSSHOLMNH�ZDDUGH�YDQ�ZHWHQ�
VFKDS��PDDU�YRUPGH�QLHW�GH�NHUQ�YDQ�KHW�GHEDW� d�f �+HW�GHEDW�RYHU�ZHWHQVFKDSVEH�
OHLG� JLQJ� RYHU� GH� YHUKRXGLQJ� WXVVHQ� RQGHU]RHN� HQ� VDPHQOHYLQJ� HQ� GH�PDQLHU�
ZDDURS�RQGHU]RHNVGRHOVWHOOLQJHQ� WRW� VWDQG�PRHVWHQ�NRPHQ��'DW�ZDUHQ�QLHW�GH�
YUDJHQ�GLH�LQ�GH�5HVHDUFK�0DQDJHPHQW�6WXGLHV�FHQWUDDO�VWRQGHQ��+HW�GHEDW�RYHU�
ZHWHQVFKDSVEHOHLG�LQ�1HGHUODQG�VSHHOGH�]LFK�LQ�HHUVWH�LQVWDQWLH�GDQ�RRN�RS�SOHN�
NHQ�EXLWHQ�GH�15/2�DI��'H�15/2�]RX�HU�HFKWHU�VSRHGLJ�PHH�JHFRQIURQWHHUG�
ZRUGHQ�HQ�RQPLGGHOOLMN�DFWLH�RQGHUQHPHQ���
�
� 9HUQLHXZLQJ�YDQ�KHW�1HGHUODQGVH�ZHWHQVFKDSVEHOHLG�URQG������
� (HQ�LQWHULPDGYLHV�XLW������YDQ�GH�5$:%�EHYDWWH�HHQ�DDQWDO��RRN�LQWHUQDWLR�
QDDO�� QLHXZH� LGHHsQ� RYHU�ZHWHQVFKDSVEHOHLG��7HQ� HHUVWH� GDW� HHQ�ZHWHQVFKDSV�
EXGJHW�HHQ�EHOHLGVLQVWUXPHQW�PRHVW�]LMQ��ZDDUELQQHQ�]RJHQRHPGH�EHOHLGVUXLPWH�
JHFUHsHUG� GLHQGH� WH�ZRUGHQ�RP�RQGHU]RHN� WH� VWLPXOHUHQ� GDW� RYHU� GH� JUHQ]HQ�
YDQ�GHSDUWHPHQWHQ�KHHQ�OLHS��:HWHQVFKDSVEHOHLG�GLHQGH�JHULFKW�WH�]LMQ�RS�PDDW�
VFKDSSHOLMNH� VHFWRUHQ��ZDDUELM�YHUNHQQLQJVFRPPLVVLHV�GH� �VRFLDOH��GRHOVWHOOLQJHQ�
LQ�NDDUW�EUDFKWHQ� d�g �+HW�LQWHULPDGYLHV�YHUVFKHHQ�LQ�HHQ�SHULRGH�GDW�GH�RYHUKHLGV�
ILQDQFLHULQJ� YDQ� RQGHU]RHN�PHHU� HQ�PHHU� IL[HHUGH� HQ� GH� URO� YDQ� GH�5$:%�
XLWJHKROG�UDDNWH� e � �+HW�NDQ�GDDURP�ZRUGHQ�JH]LHQ�DOV�HHQ�SRJLQJ�KHW�HLJHQ�EH�
VWDDQVUHFKW�RSQLHXZ� WH�GHILQLsUHQ��%HJLQ� MDUHQ� ]HYHQWLJ�NUHHJ�KHW�1HGHUODQGVH�
ZHWHQVFKDSVEHOHLG�QLHXZH�LPSXOVHQ��PHW�GH�LQVWHOOLQJ�YDQ�GH�:HWHQVFKDSSHOLMNH�
5DDG�YRRU�KHW�5HJHULQJVEHOHLG��:55���YRRUORSLJ�LQ�������GHILQLWLHI� LQ�������
HQ�GH� LQWURGXFWLH�YDQ�HHQ�PLQLVWHU�YRRU�KHW�:HWHQVFKDSVEHOHLG�� ,Q������ZHUG�
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'H�%UDXZ�LQ�KHW�HHUVWH�NDELQHW�%LHVKHXYHO�DDQJHVWHOG��IRUPHHO�DOV�PLQLVWHU�]RQ�
GHU�SRUWHIHXLOOH��1DGDW�HHQ�PLQLVWHU�YRRU�ZHWHQVFKDSVEHOHLG�LQ�KHW�WZHHGH�NDEL�
QHW�%LHVKHXYHO�ZDV�JHVFKUDSW��NHHUGH�KLM� LQ�GH�SHUVRRQ�YDQ�7ULS� LQ������ZHHU�
WHUXJ� LQ�KHW�NDELQHW�'HQ�8\O��7RHQ�ZHUG�RRN�HHQ�PLQLVWHULH�JHYRUPG��ZHOLV�
ZDDU�UHVVRUWHUHQG�RQGHU�KHW�0LQLVWHULH�YDQ�2QGHUZLMV�HQ�:HWHQVFKDSSHQ��PDDU�
PHW�HHQ�HLJHQ�VWDI��7ULS�EUDFKW�LQ������GH�1RWD�:HWHQVFKDSVEHOHLG�XLW��GLH�HHQ�
EHVOLVVHQGH� URO� VSHHOGH� LQ� GH� YHUGHUH� RQWZLNNHOLQJ� YDQ� KHW�ZHWHQVFKDSVEHOHLG��
+HW�0LQLVWHULH�YRRU�:HWHQVFKDSVEHOHLG�]RX� LQ������ELM�KHW� DDQWUHGHQ�YDQ�KHW�
WZHHGH�NDELQHW�9DQ�$JW�ZRUGHQ�RSJHKHYHQ�HQ�KHW�EHOHLGVWHUUHLQ�ZHUG�DOV�GLUHF�
WRUDDW�JHQHUDDO� ELM� KHW�0LQLVWHULH� YDQ�2QGHUZLMV� HQ�:HWHQVFKDSSHQ� RQGHUJH�
EUDFKW���
� 0LQLVWHU�'H�%UDXZ�OLHW� LQ������GH�QRWD�+HW�XQLYHUVLWDLUH�RQGHU]RHN�LQ�KHW�
NDGHU�YDQ�KHW�ZHWHQVFKDSVEHOHLG�YHUVFKLMQHQ��GH�¶*82�QRWD·�QDDU�GH�*HVSUHNV�
JURHS�8QLYHUVLWDLU�2QGHU]RHN��$DQOHLGLQJ�ZDV�RQGHU�PHHU�KHW�XLWHUVW�NULWLVFKH�
RRUGHHO�YDQ�GH�2(&'�RYHU�GH�VWLPXOHUHQGH�URO�YDQ�2UJDQLVDWLH�WHU�EHYRUGHULQJ�
YDQ�=XLYHU�:HWHQVFKDSSHOLMN�2QGHU]RHN��=:2���'H�*82�ZHUG�RSJHULFKW�RP�
QD� WH�GHQNHQ�RYHU�GH�PDQLHU�ZDDURS�KHW�XQLYHUVLWDLU�RQGHU]RHN�JHPRELOLVHHUG�
NRQ�ZRUGHQ�RP��JHKHHO�LQ�GH�JHHVW�YDQ�KHW�GHEDW�RYHU�ZHWHQVFKDSVEHOHLG��PDDW�
VFKDSSHOLMNH�GRHOHQ�WH�UHDOLVHUHQ��'H�QRWD�EHSOHLWWH�HHQ�SURJUDPPDWLVFKH�DDQSDN��
OHHUVWRHOHQEHOHLG�RP�VSHFLDOLVPHQ� WH�YHUVWHUNHQ�HQ� VFKHLGLQJ�YDQ�RQGHU]RHNVIL�
QDQFLHULQJ�YDQ�RQGHUZLMV� e � �+HW�XQLYHUVLWDLU�RQGHU]RHN�]RX�GRRU�HHQ�1HGHUODQG�
VH�5HVHDUFK�2UJDQLVDWLH�PRHWHQ�ZRUGHQ�JHFR|UGLQHHUG��GLH�
GRRU�LQYRHUHQ�YDQ�
SURFHGXUHV� YRRU�RQGHU]RHNSURJUDPPHULQJ�� YRRUWJDQJVFRQWUROH� HQ�HYDOXDWLH� ]DO�
OHLGHQ�WRW�HHQ�JURWHUH�GRHOPDWLJKHLG�HQ�KHW�WHJHQJDDQ�YDQ�YHUVQLSSHULQJ
��'DDU�
QDDVW�]RXGHQ�
VHNWRULsOH�DGYLHVUDGHQ
�HUYRRU�PRHWHQ�]RUJHQ�GDW�GH�RQGHU]RHNVLQ�
VSDQQLQJHQ�SHU�EHOHLGVVHFWRU�JHFR|UGLQHHUG�ZRUGHQ� e � ��
� 'H�PLQLVWHU�YDQ�/DQGERXZ�YURHJ�GH�15/2�RP�DGYLHV�HQ�GDDUPHH�VWDSWH�GH�
UDDG� LQ�KHW� GHEDW� RYHU�ZHWHQVFKDSVEHOHLG��+HW� DGYLHV� DDQ� GH�PLQLVWHU� YDQ�PHL�
������ZHUG�RQGHU�GH�NRS�¶15/2�YHUZHUSW�*82�QRWD·� LQWHJUDDO�DIJHGUXNW� LQ�
/	2�� $OKRHZHO� GH� JHGDFKWH� RP� RQGHU]RHN� SHU� EHOHLGVVHFWRU� WH� FRRUGLQHUHQ�
GXLGHOLMN� JHwQVSLUHHUG�ZDV� GRRU� GH� VXFFHVVHQ� YDQ� GH� ODQGERXZVHFWRU�� ]HWWH� GH�
UDDG� LQ� KHW� DGYLHV� XLWHHQ� GDW� GH�*82�YRRUVWHOOHQ� HHQ� JURWH� VWDS� WHUXJ� LPSOL�
FHHUGHQ��HHQ�NXQVWPDWLJH�HQ�DFKWHUKDDOGH�VFKHLGLQJ�WXVVHQ�XQLYHUVLWDLU�HQ�RYHULJ�
RQGHU]RHN� HQ� HHQ� FHQWUDOLVWLVFKH� RS]HW� YRRU� KHW� EHOHLG�� 
+HW� EHOHLG� YDQ� GH�
15/2�LV�HU�GDDUHQWHJHQ�VWHHGV�RS�JHULFKW�JHZHHVW�GH�GLVFXVVLH�YDQ��ERYHQ��QDDU�
�EHQHGHQ��HQ�RPJHNHHUG�LQKRXG�WH�JHYHQ�GRRU�HON�ZHUNQLYHDX�]LMQ�HLJHQ�YHU�
DQWZRRUGHOLMNKHLG� WH� ODWHQ� GUDJHQ� HQ� GDDURS� DOOHHQ� DOV� GDW� QRGLJ�ZHUG� JHDFKW��
LQYORHG� XLW� WH� RHIHQHQ�
 e I �9RRU� RQGHU]RHNVSODQQLQJ�ZDV� HHQ� ODQGHOLMNH� VDPHQ�
�������������������������������������������������m �=�!" Y.CD�S&%�G� «���© � ·(¸!��£;¦ &%U%b;:3U.6->m ?�l+Y-$ $ ���0&Lô!  ¤ ¦ �   ¤ ¢9>m JLÌ�ÍPÉo&=7��S�%<;:3<(&.6S:�8->
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ZHUNLQJ�HQ� FR|UGLQDWLH�YDQ� DO�KHW�RQGHU]RHN� WH�SUHIHUHUHQ�� ]RQGHU�GDW�GH�EH�
YRHJGKHGHQ�YDQ�GH�LQVWHOOLQJHQ�ZHUGHQ�DDQJHWDVW��DOGXV�GH�NHUQ�YDQ�KHW�DGYLHV���
� +HW� DGYLHV�ZDV� JHEDVHHUG�RS�HHQ�QRWD�YDQ�:DQVLQN��%HVFKRXZLQJ�RYHU�GH�
RUJDQLVDWLH�YDQ�KHW�RQGHU]RHN�LQ�1HGHUODQG��ZDDUYDQ�GH�WZHHGH�YHUVLH��XLW�DSULO�
������ YHUVFKHHQ� DOV�5HVHDUFK�0DQDJHPHQW� 6WXGLH� ��� 'H]H� EHVFKRXZLQJ� JLQJ�
PHHU� LQ� GHWDLO� LQ� RS� GH� SUREOHPDWLHN� HQ� RS� GH� GRRU� GH�15/2� YRRUJHVWHOGH�
¶QDWLRQDOH�UDDG�YRRU�PDDWVFKDSSHOLMN�GLHQVWEDDU�RQGHU]RHN·��'DW�GH]H�JHPRGHO�
OHHUG�ZDV�QDDU�GH�15/2�]RDOV�GLH�RS�GDW�PRPHQW�YRUP�DDQ�KHW�NULMJHQ�ZDV��]DO�
QLHPDQG�YHUED]HQ��:DQVLQN��LQ�GH�YRRU�KHP�ODFRQLHNH�VWLMO��VFKHWVWH�YLHU�DOWHU�
QDWLHYHQ�RP�NHX]HV�WH�PDNHQ�LQ�GH�ULFKWLQJ�YDQ�KHW�RQGHU]RHN��YULM�YDQ�SROLWLHN�
GRRU� GH� ZHWHQVFKDSSHOLMNH� ZHUHOG� �GH� JHGDFKWH� DFKWHU� GH� .1$:��� GRRU� GH�
RYHUKHLG� �ZDDU� GH�*82�QRWD� QDDU� QHLJGH��� HHQ� FRPPLVVLH�YDQ�ZLM]H�PDQQHQ�
�5$:%���RI�¶PHQ�NDQ�GH�ZDDUKHLG�LQ�KHW�PLGGHQ�ODWHQ�]R�ODQJ�PHQ�QLHW�EHWHU�
ZHHW�HQ�HHQ�RYHUOHJVWUXFWXXU�LQ�KHW�OHYHQ�URHSHQ�ZDDULQ�EHOHLGVLQVWDQWLHV��RYHUL�
JH� ´JHEUXLNHUVµ� YDQ�RQGHU]RHN� HQ� RQGHU]RHNLQVWHOOLQJHQ� JH]DPHQOLMN� GRHOVWHO�
OLQJHQ� YRRU� RQGHU]RHN� EHSDOHQ·� e [ � +LM� ZHUNWH� GDDUELM� GH� PDWUL[VWUXFWXXU� XLW��
WRHJHOLFKW� DDQ�GH�KDQG�YDQ�HQNHOH� UDQGYRRUZDDUGHQ�GLH� LQPLGGHOV�ZDUHQ�JDDQ�
JHOGHQ� YRRU� RQGHU]RHN��PXOWLGLVFLSOLQDLU��PXOWL�LQVWLWXWLRQHHO� HQ� YHUZHYHQKHLG�
YDQ�EHOHLG�HQ�EHKHHU��+LM�EHQDGUXNWH�GDW�JHOG�HHQ�VOHFKW�EHOHLGVLQVWUXPHQW�ZDV�
HQ�GDW�GH�YRRUJHVWHOGH�UDDG�HHQ�DGYLVHUHQGH�WDDN�GLHQGH�WH�KHEEHQ��PDDU�ZHO�HHQ�
UDWLRQHOH� DIZHJLQJ� RS� EDVLV� YDQ� ZDDUGHQ� HQ� EHODQJHQ� NRQ� PDNHQ�� (HQ� DSDUW�
KRRIGVWXN�ZLMGGH�KLM�DDQ�KHW�YULMH�RQGHU]RHN��GDW�]LFK�RQGHUVFKHLGGH�RPGDW�KHW�
ORXWHU�RS�EDVLV�YDQ�NZDOLWHLW�EHRRUGHHOG�NRQ�ZRUGHQ���
�
� 6HFWRUUDGHQ�
� 2I�KHW�DGYLHV�YDQ�GH�15/2�LQYORHG�KDG��LV�PRHLOLMN�WH�EHSDOHQ��WHPHHU�GDDU�
GH� *82�QRWD� GRRU� 7ULS�� WRHQ� GLH� LQ� ����� PLQLVWHU� YDQ� :HWHQVFKDSVEHOHLG�
ZHUG��RQGHU�LQ�GH�OD�ZHUG�JHOHJG� e c �7ULS�PDDNWH�HHQ�QLHXZH�VWDUW��UHVXOWHUHQG�LQ�
GH� 1RWD� :HWHQVFKDSVEHOHLG� XLW� ������ +HW� FHQWUDOLVWLVFKH� SODQQLQJVLGHDDO� ZDV�
YHUYDQJHQ�GRRU�HHQ�JH]DPHQOLMN�DFWLHPRGHO�RS�EDVLV�YDQ�HHQ�EUHHG�RYHUOHJ�RS�
YHUVFKLOOHQGH�QLYHDXV�YDQ�GH�GLYHUVH�EHWURNNHQHQ��(HQ�FHQWUDOH�UDDG�ZDV�HU�QLHW��
PDDU�ZHO�GH�DIGHOLQJHQ�XLW�:DQVLQNV�EHVFKRXZLQJ��GLH�QX�GH�QDDP�VHFWRUUDDG�
GURHJHQ��HHQ�WULSDUWLWH�VDPHQJHVWHOG�RYHUOHJRUJDDQ�]RQGHU�URO�LQ�GH�RQGHU]RHNV�
ILQDQFLHULQJ� GDW� GH� ELM� GH� VHFWRU� EHWURNNHQ�PLQLVWHUV�PRHVW� DGYLVHUHQ�RYHU�KHW�
EHWUHIIHQGH�RQGHU]RHN��,Q�GH�1RWD�6HFWRUUDGHQ�:HWHQVFKDSVEHOHLG�YDQ�7ULS�XLW�
�����ZHUG�GLW�LQVWUXPHQW�QDGHU�XLWJHZHUNW���
� 2RN�RS�GH�1RWD�:HWHQVFKDSVEHOHLG� UHDJHHUGH�GH�15/2�NULWLVFK�� 6QHO�QD�
KHW�YHUVFKLMQHQ�HUYDQ�EHVORRW�GH�UDDG�LQ�MDQXDUL������HHQ�JH]DPHQOLMNH�UHDFWLH�WH�
IRUPXOHUHQ��(HQ�¶RS�PHQJLQJVYRUPLQJ�JHULFKWH�VXEMHFWLHYH�VDPHQYDWWLQJ·�ZHUG�
�������������������������������������������������m \LkO 0*-_ F *-#=&.õA� ¥ Å §��3¬�­A¤ £ ¡-&=7�Z->
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JHPDDNW� HQ� LQ� /	2� OHJGH� 15/2�VWDIPHGHZHUNHU� )UDQN� *UDQVFK� XLW� GDW� HU�
RQGDQNV�GH�RYHUYORHGLJH� LGHHsQ�HQ�EHVFKRXZLQJHQ�QLHW� YHHO� YHUDQGHUGH��:H�
GHURP� OHHN�HU�HHQ� VFKHLGLQJ�JHPDDNW� WXVVHQ�XQLYHUVLWDLU�RQGHU]RHN�HQ�KHW�RQ�
GHU]RHN�GDW�GRRU�GH�VHFWRUUDGHQ�JHFR|UGLQHHUG�]RX�PRHWHQ�ZRUGHQ��%RYHQGLHQ�
OHHN�GH�PLQLVWHU� WH�RSWHUHQ�YRRU� HHQ� LQGHOLQJ� LQ� VHFWRUHQ�RS�EDVLV� YDQ�GH�EH�
VWDDQGH�GHSDUWHPHQWHQ���$OOHV�ELM�HONDDU�GXV�HHQ� ¶EHVWHQGLJHQ�YDQ�VFKHLGVPXUHQ·�
LQ� SODDWV� YDQ� ¶KHW� VOHFKWHQ�HUYDQ·� e d �*UDQVFK�� ]RDOV� JHZRRQOLMN� VFKHUS� IRUPXOH�
UHQG�� YUHHVGH� GDW� HU� ZHLQLJ� DDQ� GH� EHVWDDQGH� YHUKRXGLQJHQ� ]RX� YHUDQGHUHQ��
PDDU�GDW�HU�ZHO�HHQ�HQRUPH�SDSLHU��HQ�PHQVHQZLQNHO�ELM�]RX�NRPHQ��
�����WLHQ�j�
YLMIWLHQ�� VHFWRUUDGHQ�� GLH� DOOHQ� ²� HONDDU� EHFRQFXUUHUHQGH� ²� PHHUMDUHQSODQQHQ�
PRpWHQ�PDNHQ��RRN�DO�LV��RPGDW�KHW�]R�PRHLOLMN�LV��KHW�PDNHQ�YDQ�ppQ�EHKRRU�
OLMN�PHHUMDUHQSODQ�LQ�GH�ZHUHOG�QRJ�QRRLW�YHUWRRQG��=RGDW�GH�XLWNRPVW�ZHO�]DO�
]LMQ�GDW�DOOHV�ELM�KHW�RXGH�EOLMIW�PDDU�QRJ�YHOH�PDOHQ�RQGRRU]LFKWLJHU�ZRUGW�GDQ�
KHW�QX�DO�LV�
 e�e �
� 'H� UDDG�GHHOGH�GH� ]RUJHQ�RYHU�GH� DI]RQGHULQJ�YDQ�KHW�XQLYHUVLWDLUH�RQGHU�
]RHN��GH�VWXULQJ�YDQ�RQGHU]RHN�RS�YHUVFKLOOHQGH�SOHNNHQ��VHFWRUUDDG��PLQLVWHULH�
pQ� 5$:%�� HQ� GH� GHSDUWHPHQWDOH� LQGHOLQJ� YDQ� GH� VHFWRUHQ�� PDDU� YRHJGH� HU�
ZDDUGHULQJ�DDQ�WRH�YRRU�GH�EUHGH�DDQSDN�YDQ�GH�SUREOHPDWLHN� e f �(HQ�ELM]RQGHU�
SXQW� YDQ� ]RUJ� EHWURI� GH� /DQGERXZKRJHVFKRRO�� GLH� LQ� GH� SODQQHQ� RQGHU� HHQ�
RUJDQLVDWLH�YRRU�ZHWHQVFKDSSHOLMN�RQGHU]RHN�]RX�NRPHQ�WH�YDOOHQ�HQ�QLHW�PHHU�
LQ�GH�15/2�]RX�PRJHQ�SDUWLFLSHUHQ��'DDU�ZHUG�XLWGUXNNHOLMN�WHJHQ�JHSURWHV�
WHHUG���
� 2S���VHSWHPEHU������ZDV�HU�HHQ�JHVSUHN�WXVVHQ�KHW�GDJHOLMNV�EHVWXXU�HQ�7ULS��
,Q� GH� YRRUEHVSUHNLQJ� EHQDGUXNWH�$�� GH�=HHXZ�GDW� KHW� GRHO� QLHW�ZDV�7ULS� WH�
YHUWHOOHQ�GDW�GH�15/2�KHW�]R�JRHG�GHHG��PDDU�RP�HUYRRU�WH�]RUJHQ�GDW�GLHQV�
SODQQHQ�KHW�15/2�ZHUN�QLHW�]RXGHQ�JDDQ�KLQGHUHQ� e g �'H�SRVLWLH�YDQ�GH�/DQG�
ERXZKRJHVFKRRO�PHW� EHWUHNNLQJ� WRW� KHW� VHFWRUUDGHQVWHOVHO�ZDV� GDDUELM� HHQ� YDQ�
GH�JURRWVWH�]RUJHQ��+HW�JHVSUHN�ZDV�FRQVWUXFWLHI��'H�]RUJHQ�RYHU�GH�KRJHVFKRRO�
]RXGHQ�ZRUGHQ�ZHJJHQRPHQ�HQ�GH�15/2�]RX�ZRUGHQ�EHWURNNHQ�ELM�YHUGHUH�
EHVSUHNLQJHQ� f�� �'H�15/2�VWXXUGH�DGYLH]HQ�HQ�RRN�GH�HHUVWH�SURHYHQ�YDQ�]LMQ�
SODQQLQJVZHUN��=RDOV�LQ�KHW�YROJHQGH�KRRIGVWXN�XLWYRHULJHU�EHVSURNHQ�]DO�ZRU�
GHQ��KDG�GH�UDDG�GH�HHUVWH�VWDSSHQ�RS�GH�ZHJ�YDQ�KHW�PHHUMDUHQSODQ�JH]HW��'H�
DIGHOLQJ�'LHUOLMNH�3URGXNWLH�VWHOGH�LQ������HHQ�RQWZLNNHOLQJVSODQ�RS�DOV�ELMGUDJH�
DDQ�KHW�PHHUMDUHQSODQ�YDQ�KHW�PLQLVWHULH�RYHU������������'LW�JLQJ�QDDU�7ULS��
� ,Q� GH� WXVVHQWLMG�ZDV� GH� UDDG� HHQ� VWXN� SRVLWLHYHU� RYHU� GH�1RWD� 6HFWRUUDGHQ�
:HWHQVFKDSVEHOHLG��'H]H�EOHHN�HHQ�VWXN�GLFKWHU�ELM�GH�15/2�WH�VWDDQ��KRHZHO�
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HHQ�VWHUNHUH�LQWHJUDWLH�YDQ�KHW�RYHUOHJ�LQ�GH�EHOHLGVYRUPLQJ�EHSOHLW�ZHUG� f9� �'H�
=HHXZ� FRQVWDWHHUGH� GDW� GH�15/2� LQ� YHHO� RS]LFKWHQ� ¶YHUGHU·�ZDV� GDQ� GH� JH�
GDFKWHQ�RYHU�VHFWRUUDGHQ��PHW�QDPH�GH�WDNHQ�YDQ�FR|UGLQDWLHFRPPLVVLHV�UHLNWHQ�
YHUGHU�HQ�JURHYHQ�GLHSHU�GDQ�ZDW�GH�QRWD·V�YRRUVWHOGHQ� f0� �,Q�GH�GDDURS�YROJHQGH�
MDUHQ�EOHHI�GH�15/2�]LMQ�YLVLH�XLWGUDJHQ�DOV�PRGHO�YRRU�GH�VHFWRUUDGHQ� f0I �%LM�GH�
XLWHLQGHOLMNH�ZHWWHOLMNH� LQVWHOOLQJ� YDQ� GH� VHFWRUUDGHQ� LQ� �����NUHHJ� GH� UDDG� GH�
WDDN�YDQ�VHFWRUUDDG�YRRU�KHW�ODQGERXZNXQGLJ�RQGHU]RHN��XLWGUXNNHOLMN�QiiVW�]LMQ�
UHJXOLHUH�WDDN�DOV�RYHUOHJRUJDDQ�YRRU�GH�LQVWHOOLQJHQ�YDQ�ODQGERXZNXQGLJ�RQGHU�
]RHN��1LHXZH�VHFWRUUDGHQ�ZHUGHQ�RSJHULFKW�YRRU�KHW�PLOLHX��HQ�QDWXXURQGHU�
]RHN��5012���GH�JH]RQGKHLGV]RUJ��5*2���GH�JHERXZGH�RPJHYLQJ��352��HQ�
RQWZLNNHOLQJVVDPHQZHUNLQJ� �5$:22���3RJLQJHQ�YRRU� VHFWRUUDGHQ� LQ� DQGHUH�
VHFWRUHQ� VWUDQGGHQ�RP�YHUVFKLOOHQGH� UHGHQHQ��'H�XLWERXZ�QDDU� HHQ� VWHOVHO� YDQ�
���VHFWRUUDGHQ��]RDOV�KHW�RRUVSURQNHOLMNH�LGHH�ZDV��ZHUG�QRRLW�JHUHDOLVHHUG��
� %OXPH�ZLMVW�HURS�GDW�1HGHUODQG�PHW�GH�1RWD�:HWHQVFKDSVEHOHLG�HQ�KHW�VHF�
WRUUDGHQVWHOVHO�LQWHUQDWLRQDDO�JH]LHQ�HHQ�HLJHQ�LQYXOOLQJ�JDI�DDQ�GH�QLHXZH�EHQD�
GHULQJ�YDQ�ZHWHQVFKDSVEHOHLG��ZDDUPHH�KHW�YRRUXLWOLHS�RS�RQWZLNNHOLQJHQ�LQ�GH�
MDUHQ�WDFKWLJ��,Q�SODDWV�YDQ�HHQ�XLWJHVSURNHQ�RULsQWDWLH�RS�GH�LQGXVWULH��VWRQG�HHQ�
DIVWHPPLQJ�RS�EUHGHUH�PDDWVFKDSSHOLMNH� UHOHYDQWLH� FHQWUDDO��ZDDUELM� ]RZHO�RQ�
GHU]RHNVZHUHOG� DOV� GH� VDPHQOHYLQJ� �ORV� YDQ� GH� RYHUKHLG�� HHQ� VWHP� GLHQGHQ� WH�
NULMJHQ�LQ�GH�EHOHLGVRQWZLNNHOLQJ��GLH�ERYHQGLHQ�JHULFKW�ZDV�RS�GH�ODQJHUH�WHU�
PLMQ� f�[ �'H�VHFWRUUDGHQ�ZDUHQ�HHQ�EHOLFKDPLQJ�YDQ�GH]H�LGHHsQ��]LM�NUHJHQ�JHHQ�
YHUDQWZRRUGHOLMNKHLG� YRRU� IRQGVHQWRHZLM]LQJ�PDDU� EUDFKWHQ� GH� RQGHU]RHNVEH�
KRHIWH� YDQ� HHQ� VHFWRU� LQ� NDDUW� HQ�PDDNWHQ�PHHUMDUHQSODQQHQ��'H�15/2� OLMNW�
GDDUPHH�HHQ�JHERUHQ� VHFWRUUDDG�HQ�RRN�%OXPH�ZLMVW�RS�GH]H� UDDG�DOV�EHVWDDQG�
PRGHO�� +LM� ZLMVW� HFKWHU� WHYHQV� RS� GH� VSHFLILHN�1HGHUODQGVH� SROLWLHNH� FXOWXXU��
ZDDULQ� ELMYRRUEHHOG� GLUHFWH� LQWHUYHQWLH� SUREOHPDWLVFK� ZDV� f3c � (HQ� LQWHUDFWLHI�
RYHUOHJPRGHO� GDW� JHRULsQWHHUG�ZDV� RS� ]RZHO� VRFLDOH� HQ� FXOWXUHOH� DOV�PDWHULsOH�
EHODQJHQ� YDQ� GH� VDPHQOHYLQJ� ZDV� GDDUPHH� HHQ� ZHOKDDVW� RQYHUPLMGHOLMNH� XLW�
NRPVW�YDQ�KHW�1HGHUODQGVH�GHEDW�RYHU�ZHWHQVFKDSVEHOHLG�LQ�GH�MDUHQ�]HYHQWLJ��
�
� 5HPPHQGH�YRRUVSURQJ�
� 'H�YUHHV�GDW�GH�SODQQHQ�YDQ�7ULS�KHW�ZHUN�YDQ�GH�15/2�]RXGHQ�KLQGHUHQ��
ZDV� QLHW� EHZDDUKHLG� JHZRUGHQ�� ,QWHJHQGHHO�� GH� 15/2� NRQ� ]LMQ� RXGH� ZHUN�
YRRUW]HWWHQ�HQ�GDDUELM�GH�URO�YDQ�VHFWRUUDDG�RS�]LFK�QHPHQ��(HQ�VHFWRUUDDG�YRRU�
GH�ODQGERXZ��'H�ODQGERXZ�ZDV�HHQ�ORJLVFK�WRHSDVVLQJVJHELHG��PDDU�WHYHQV�HHQ�
VHFWRU�GLH�GRRU�ppQ�PLQLVWHULH�EHKHHUG�ZHUG�HQ�GDW�JLQJ�HQLJV]LQV� LQ� WHJHQ�GH�
JHHVW� YDQ� GH� VHFWRUUDGHQ�� -H� ]RX� NXQQHQ� ]HJJHQ� GDW� ODQGERXZ�� QHW� DOV� ELM� GH�
�������������������������������������������������� �9Ã� � �� M.��� _ "  �HD7��S�%�(>� ?�}D<%Z;_ ��4.�;�(>� J�ÆrF �2X-F u M.B.B.� X-�9��" ,Wno}�7%7 u Y-" F �.i-&;4.Y.*-$/7;7;>� \L�!" Y.CD�S&%�G� «���© � ·(¸!��£;¦ ø b.Z;:�b=7;>� h��!" Y.CD�S&%�G� «���© � ·(¸!��£;¦ &%b=7;&;b.�->



����

LQVWHOOLQJ�YDQ�712�LQ�GH�MDUHQ�YHHUWLJ��ELM�GH�LQVWHOOLQJ�YDQ�GH�VHFWRUUDGHQ�PHW�
VXFFHV�KDDU�HLJHQ�DXWRQRPLH�YHUGHGLJG�KDG���
� ,Q�YHUJHOLMNLQJ�PHW�GH�QLHXZ�RS� WH� ULFKWHQ� VHFWRUUDGHQ�KDG�GH�15/2�HHQ�
VWHYLJH�YRRUVSURQJ��+LM�KDG�DO�ELMQD�HHQ�NZDUW�HHXZ�HUYDULQJ�PHW�RQGHU]RHNV�
PDQDJHPHQW�HQ�ZDV�RQGHUGHHO�YDQ�HHQ�JRHG�JHRUJDQLVHHUGH�VHFWRU�ZDDU�GH�OLM�
QHQ�WXVVHQ�GH�YHUVFKLOOHQGH�EHODQJKHEEHQGHQ�JRHG�JHRUJDQLVHHUG�ZDUHQ��'DDU�
PHH�ZDV�KHW�JURRWVWH�SUREOHHP�YDQ�GH�VHFWRUUDGHQ��HHQ�HIIHFWLHYH�PDDWVFKDSSH�
OLMNH�RULsQWDWLH��RQGHUYDQJHQ��'H�ZHW�ZDV�YROJHQV�9HUNDLN�QRJDO�QDwHI�ZDW�EH�
WUHIW� KHW� RUJDQLVHUHQ� GDDUYDQ�� 'H� JHGDFKWH� ZDV� GDW� RQGHU]RHNVYUDJHQ� ZHUGHQ�
YHUNUHJHQ�GRRU�JHEUXLNHUV�WH�HQTXrWHUHQ��+HW�ZDV�HYHQZHO�YHHO�FRPSOH[HU��RP�
WH� EHJLQQHQ�PRHVW� MH� SUREOHHPHLJHQDUHQ� LQ� NDDUW� EUHQJHQ�� QLHW� DOOHHQ� KHW� EH�
GULMIVOHYHQ�PDDU�RRN�FRQVXPHQWHQ�HQ�EHODQJHQRUJDQLVDWLHV��9HUYROJHQV�PRHVW�MH�
HHQ�VWUXFWXXU�RQWZHUSHQ�ZDDULQ�GH]H�JURHSHQ�VDPHQ�PHW�RQGHU]RHNHUV�HQ�EH�
OHLGVPDNHUV�SODQQHQ�NRQGHQ�PDNHQ�YRRU�RQGHU]RHN� f�d �:DW�GDW�EHWUHIW��ZDV�GH�
15/2�RRN�QRJ�QLHW�KHOHPDDO�YROJURHLG��ZDQW�KHW�SURFHV�ZDDUELM�GH�SDUWLFLSDWLH�
YDQ� EHWURNNHQHQ� YDQXLW� FRQVXPHQW�� EHODQJHQJURHSHQ��PDDU� RRN� YHUZHUNHQGH�
LQGXVWULH� YRUP�PRHVW� NULMJHQ�� YHUNHHUGH� QRJ� LQ� HHQ� UHODWLHI� SULO� VWDGLXP��0HW�
QDPH�ELM�GH�¶WUDGLWLRQHOH·�SURGXFWLHDIGHOLQJHQ�ZDV�GH�PDDWVFKDSSHOLMNH�RULsQWDWLH�
QRJ�YRRUQDPHOLMN�RS�KHW�ODQGERXZEHGULMI�JHULFKW���
� 'H�VHFWRUUDGHQ�ZHUNWHQ�YRRU�RQGHUOLQJH�RQGHUVWHXQLQJ�VDPHQ�LQ�GH�GRRU�GH�
PLQLVWHU� YDQ� 2QGHUZLMV� HQ�:HWHQVFKDS� LQJHVWHOGH� &RPPLVVLH�0HWKRGLHNRQW�
ZLNNHOLQJ�6HFWRUUDGHQ��GLH� ODWHU�RPJHYRUPG�]RX�ZRUGHQ�WRW�GH�KXLGLJH�&26��
GH�&RPPLVVLH�2YHUOHJ�6HFWRUUDGHQ��,Q�VHSWHPEHU������SXEOLFHHUGH�GH�&RPPLV�
VLH� 0HWKRGLHNRQWZLNNHOLQJ� 6HFWRUUDGHQ� HHQ� HYDOXDWLH� YDQ� GH� WRWVWDQGNRPLQJ�
YDQ� GH� PHHUMDUHQYLVLH� YDQ� GH� 15/2� RYHU� ����������� 9L]LHU� RS� VFKHUS�� 'H�
YRRUEHHOGIXQFWLH�YDQ�GH�15/2�ZHUG�WHQ�YROOH�RQGHUVFKUHYHQ��KHW�ODJ�YRRU�GH�
KDQG�GDW� 
>���@�EHVWXGHULQJ�YDQ�SURFHGXUHV�HQ�SURFHVVHQ�ELM�GH�PHHVW�HUYDUHQ�HQ�
TXD�PHWKRGLHN�PHHVW�JHDYDQFHHUGH�RUJDQLVDWLH� LQ�KHW�1HGHUODQGVH�VHFWRUUDGHQ�
VWHOVHO� WRW� OHULQJ� ]RX� VWUHNNHQ�
 f e �+HW� RRUGHHO� YDQ�KHW� UDSSRUW�ZDV� SRVLWLHI�� KHW�
SURFHV� YDQ� WRWVWDQGNRPLQJ� YDQ� GH� PHHUMDUHQYLVLH� ZHUG� JHNHQPHUNW� GRRU� HHQ�
JURWH�PDWH�YDQ�VDDPKRULJKHLG��ZDW�ELM]RQGHU�ZDV�YRRU�HHQ�]R�JURWH�HQ�KHWHUR�
JHQH�JURHS�EHWURNNHQHQ��:HOLVZDDU�ZDV�GH�PHHUMDUHQYLVLH�HHUGHU�HHQ�DIJHOHLGH�
YDQ�GH�SODQQLQJ�YDQ�GH�SDUWLFLSDQWHQ�GDQ�HHQ�ULFKWVQRHU�GDDUYRRU��PDDU�GDW�ZDV�
LQKHUHQW� DDQ� GH� SDUWLFLSDWLHJHGDFKWH�� :LOGH� PHQ� YDQ� GH� PHHUMDUHQYLVLH� HHQ�
NUDFKWLJHU�LQVWUXPHQW�PDNHQ�²�HHQ�PHHUMDUHQSODQ�²�GDQ�]RX�GH�ZHUNZLM]H�YDQ�
GH�15/2�RPJHJRRLG�PRHWHQ�ZRUGHQ��'H�15/2�PRHVW�KHW�KHEEHQ�YDQ�RYHU�
UHGLQJ� LQ�SODDWV�YDQ�PDFKW��PDDU�GDW�ZHUG�DOJHPHHQ�DOV�ZHQVHOLMN�JH]LHQ��PHQ�
YLQGW� 
>���@�KHW�SDUWLFLSDWRLUH�HOHPHQW�LQ�KHW�0-9�SURFHV�YDQ�ZH]HQOLMNHU�EHODQJ�
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GDQ�KHW�VWXULQJVHOHPHQW
� f�f ��
� $OV�YRRUQDDPVWH�EHSHUNLQJ�YDQ�KHW�SURFHV�ZHUG�KHW�JHEUHN�DDQ�YHUQLHXZHQG�
YHUPRJHQ�JH]LHQ��
+HW�SURFHV�NDQ�JHHQ�YHUQLHXZLQJ�RSOHYHUHQ��KHW�EHJLQW�LQ�GH�
3$&V��GLH�YRRUDO�KXQ�HLJHQ� WHUUHLQ�RYHU]LHQ��+XQ�YLVLH� LV� LQ�EHODQJULMNH�PDWH�
ORSHQG�RQGHU]RHN�EHYHVWLJHQG�
� %RYHQGLHQ� 
>���@� RQWEUDNHQ� YULM� YHHO� 3$&�
FRQFOXVLHV�� GH� DIQHPHUV�ZDUHQ� RQGHUYHUWHJHQZRRUGLJG� >���@
� f�g �'LW�ZDUHQ� WZHH�
ZH]HQOLMNH� SXQWHQ�ZDDU� KHW� GH� QLHXZH� URO� DOV� VHFWRUUDDG� EHWURI�� ,Q� GH� LGHHsQ�
RYHU� GH� VWXULQJ� YDQ�PDDWVFKDSSHOLMN� GLHQVWEDDU� RQGHU]RHN� GLH� GH�15/2�QDDU�
EXLWHQ�KDG�JHEUDFKW��VWRQGHQ�YHUQLHXZHQG�YHUPRJHQ�HQ�SDUWLFLSDWLH�YDQ�EHODQJ�
KHEEHQGHQ� FHQWUDDO�� +HW� LV� YHHOEHWHNHQHQG� GDW� LQ� GH� WRWVWDQGNRPLQJ� YDQ� GH�
PHHUMDUHQYLVLH� MXLVW�GLW�]ZDNNH�SXQWHQ�ZDUHQ��'H�PHHUMDUHQYLVLH�ZDV�NHQQHOLMN�
JHHQ�YLVLH�RS�GH�WUHQGV�LQ�KHW� ODQGERXZNHQQLVV\VWHHP�LQ�GH�]LQ�YDQ�GH�VHFWRU�
UDDGJHGDFKWH��+LHU�OLMNW�GH�ZHW�YDQ�GH�UHPPHQGH�YRRUVSURQJ�]LFK�WH�GRHQ�JHO�
GHQ��'H�HUYDULQJ�YDQ�GH�15/2�EHWURI�RQGHU]RHNVPDQDJHPHQW� HQ�GDDULQ�KDG�
KLM�HHQ�²�LQGHUGDDG�²�JHDYDQFHHUGH�PHWKRGLHN�RQWZLNNHOG�YRRU�RYHUOHJ�ELQQHQ�
HHQ� FRPSOH[� YHOG�YDQ� EHWURNNHQHQ��'H� WRWVWDQGNRPLQJ� YDQ�GH�PHHUMDUHQYLVLH�
WRRQGH�KRH�EHGUHYHQ�GH�15/2�GDDULQ�ZDV��2QGHU]RHNVPDQDJHPHQW� LV�HFKWHU�
ZDW�DQGHUV�GDQ�NHQQLVEHOHLG��ZDDULQ�OLMQHQ�YRRU�WRHNRPVWLJH�RQWZLNNHOLQJHQ�YDQ�
VDPHQOHYLQJ�HQ�RQGHU]RHN�ZRUGHQ�XLWJH]HW�� g�� ��
� 'H�]ZDNNH�SOHNNHQ�GLH�9L]LHU�RS�6FKHUS�VLJQDOHHUGH��]LMQ�LQ�GH�JHYDOOHQ�YDQ�
ELRWHFKQRORJLH� HQ� DOWHUQDWLHYH� ODQGERXZ� JRHG� ]LFKWEDDU�� ,Q� KRRIGVWXN� �� LV� WH�
OH]HQ� KRH� GH� UDDG�ZHOLVZDDU� ]HHU� YHUQLHXZHQGH� JHGDFKWHQ� RQWZLNNHOGH��PDDU�
QLHW�LQ�VWDDW�EOHHN�KHW�YHOG�GDDULQ�PHH�WH�NULMJHQ��+HW�EOHHN�PRHLOLMN�RP�GH�RQ�
GHUERXZ�ERYHQ�]LFK]HOI�WH�ODWHQ�XLWVWLMJHQ�RS�HHQ�PDQLHU�ZDDURS�KHW�VHFUHWDULDDW�
GDW�ELMYRRUEHHOG�ZHO�GHHG�HQ�]R�LQQRYDWLHI�GHQNHQ��HQ�GRHQ��RS�JDQJ�WH�NULMJHQ��
,Q�KRRIGVWXN���LV�WH�]LHQ�KRH�ODVWLJ�KHW�ZDV�RP�GH�RS]HW�HQ�FR|UGLQDWLH�YDQ�RQ�
GHU]RHN�ORV�WH�ZHNHQ�YDQ�KHW�EHVWDDQGH�RQGHU]RHNVDSSDUDDW�HQ�LQ�WH�ULFKWHQ�RS�
EHODQJHQ�YDQ� �UHODWLHYH��EXLWHQVWDDQGHUV��&RQFHSWXDOLVHULQJ� HQ�EHRRUGHOLQJ�YDQ�
KHW�NHQQLVV\VWHHP�²�RP�ODWHUH�WHUPLQRORJLH�WH�JHEUXLNHQ�²�ZDV�LQ�GH�PDWUL[RU�
JDQLVDWLH�QRJ�YRRUQDPHOLMN�HHQ�RQGHU]RHNVLQWHUQH�]DDN��9RRU�GH�QLHXZH�URO�DOV�
VHFWRUUDDG�NHQGH�GH]H�VWUXFWXXU��RP�KHW�YRRU]LFKWLJ�XLW�WH�GUXNNHQ��KDDU�EHSHU�
NLQJHQ���
� ,Q�GH�YROJHQGH�SHULRGH�PRHVW�GH�15/2�YRUP�JHYHQ�DDQ�]LMQ�QLHXZH�URO�DOV�
VHFWRUUDDG� HQ� GDDUPHH� DOV� LQVWHOOLQJ� YRRU�ZHWHQVFKDSVEHOHLG��'DW� VWRQG� RS� JH�
VSDQQHQ� YRHW�PHW� ]LMQ� NODVVLHNH� URO� DOV� RQGHU]RHNVPDQDJHU��+RH� GLH� VSDQQLQJ�
GXLGHOLMN�ZHUG�HQ�KRH�GH�UDDG�GLH�KHW�KRRIG�ERRG��ZRUGW�LQ�GH�YROJHQGH�SDUD�
JUDDI� EHVSURNHQ�� ,Q� KHW� OLFKW� YDQ� KHW� GHEDW� LQ� GH� MDUHQ� ]HYHQWLJ� URQG�ZHWHQ�
VFKDSVEHOHLG�NDQ�PHQ�DOV�JH]HJG�VWHOOHQ�GDW�GH�15/2�WH�PDNHQ�NUHHJ�PHW�GH�
�������������������������������������������������� �LnG �" " F *-HS 9&/¼L¤ ¯-¤ �   &=79Z->� �LnG �" " F *-HS 9&/¼L¤ ¯-¤ �   &.�->� �LK *-$ ��� M.F �3EORT��� #- 3F #=&%UWV ��X.� Y- �� F-U.Z;Z%6->
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ZHW�YDQ�GH�UHPPHQGH�YRRUVSURQJ��'H�UDDG�ZDV�HHQ�SLRQLHU�RS�KHW�JHELHG�YDQ�
KHW�RUJDQLVHUHQ�YDQ�KHW�PDDWVFKDSSHOLMN�GLHQVWEDDU�PDNHQ�YDQ�RQGHU]RHN�HQ�GH�
SDUWLFLSDWLH�YDQ�DDQGHHOKRXGHUV�LQ�GH�EHVOXLWYRUPLQJ��PDDU�KHW�SDUWLFLSDWLHPRGHO�
ZDV�YRRUDO�JHGDFKW�LQ�WHUPHQ�YDQ�FR|UGLQDWLH�YDQ�RQGHU]RHN��'H�RUJDQLVDWLH�YDQ�
PDDWVFKDSSHOLMNH� LQEUHQJ�HQ�GH�SROLWLHNH�DDUG�YDQ�EHOHLGVYRUPLQJ�ZDUHQ� LQ�GH�
15/2�VWUXFWXXU�PDDU�PRQGMHVPDDW�LQJHERXZG��+RRIGVWXN����RYHU�GH�DOWHUQD�
WLHYH�ODQGERXZ��ODDW�]LHQ�KRH�GH�SROLWLHNH�DJHQGD�PHW�EHWUHNNLQJ�WRW�RQGHU]RHN�
LQ�GH�MDUHQ�WDFKWLJ�KHHO�ODQJ]DDP�GH�ZHWHQVFKDSSHOLMNH�DJHQGD�YHUGURQJ���
� 'H�15/2�VLJQDOHHUGH�HQ�IDFLOLWHHUGH�QLHXZH�RQWZLNNHOLQJHQ�HQ�YUDDJVWXN�
NHQ�ELQQHQ�KHW� ODQGERXZNXQGLJ�RQGHU]RHN�YDDN�YURHJ��+HW�YRRUEHHOG�YDQ�GH�
JHwQWHJUHHUGH�EHVWULMGLQJ�YDQ�SODJHQ��]LH�KRRIGVWXN����ZRUGW�DORP�JHURHPG�HQ�
RRN� GH�PHVWSUREOHPDWLHN�� GLH� LQ� GH� MDUHQ� WDFKWLJ� HHQ� EHODQJULMNH� IDFWRU� LQ� GH�
FULVLV�YDQ�GH� ODQGERXZVHFWRU�]RX�ZRUGHQ��ZHUG�DO� LQ�HHQ�YURHJ�VWDGLXP�RSJH�
SLNW�� ,Q� �����ZDUHQ� GH� HHUVWH� LQLWLDWLHYHQ� JHQRPHQ� YRRU�ZDW� GH� FR|UGLQDWLH�
FRPPLVVLH�0H*L6WD� ]RX� ZRUGHQ��0HVW�� *LHU� HQ� 6WDQN�� +LHU� JHOGW� GH� LPPHU�
ZHHUNHUHQGH� NODFKW� YDQ�RQGHU]RHNHUV� GDW� ]LM� SUREOHPHQ�YHHO� HHUGHU� VLJQDOHUHQ�
GDQ�GH�EHOHLGVPDNHUV��,Q�KHW�DOJHPHHQ�JHOGW�RRN�GDW�KHW�VWDQGDDUG����WRW����MDDU�
GXXUW�YRRUGDW�QLHXZH�LQ]LFKWHQ�PHUNEDDU�ZRUGHQ�LQ�QLHXZ�EHOHLG��,Q�GDW�NDGHU�
YDOW�RS�WH�PHUNHQ�GDW�GH�15/2�WRW�GH�MDUHQ�WDFKWLJ�QRJ�JHHQ�DFWLHYH�URO�VSHHOGH�
LQ�KHW�RS�GH�EHOHLGVDJHQGD�]HWWHQ�YDQ�QLHXZH�RQWZLNNHOLQJHQ�ELQQHQ�KHW�ODQG�
ERXZNXQGLJ�RQGHU]RHN��'DW�]RX�URQG������YHUDQGHUHQ���
�
� ����������������SHULRGH�YDQ�WUDQVLWLH�
� +HW�PRGHO� YDQ�GH�SDUWLFLSDQWHQRUJDQLVDWLH�ZDV� LQJHULFKW�RS�RQGHU]RHNVPD�
QDJHPHQW�HQ�GDW�VWRQG�QLHW�DOWLMG�RS�RQWVSDQQHQ�YRHW�PHW�HHQ�URO�DOV�VHFWRUUDDG��
,Q�GH�MDUHQ�WDFKWLJ�]RX�PHHU�HQ�PHHU�GXLGHOLMN�ZRUGHQ�GDW�YRRU�KHW�RQWZLNNHOHQ�
YDQ�YLVLHV�RS�GH�NHQQLVRQWZLNNHOLQJ�YRRU�GH�VHFWRU�KHW�JHVWUXFWXUHHUGH�RYHUOHJ�
PHW�GH�SDUWLFLSDQWHQ�HHQ�DDQ]LHQOLMNH�EHOHPPHULQJ�YRUPGH��'H�XLWGDJLQJ�ZDDU�
GH�15/2�]LFK�YRRU�JHVWHOG�]DJ��ZDV�KRH�GH�LGHDOHQ�YDQ�GH�SDUWLFLSDWLH�]R�LQ�WH�
ULFKWHQ� GDW� GH� QLHXZH� WDDN�ZDW� EHWUHIW� GH�PDDWVFKDSSHOLMNH� RULsQWDWLH� YDQ� KHW�
ODQGERXZNHQQLVV\VWHHP� YRUPJHJHYHQ� NRQ� ZRUGHQ�� +LHUPHH� JLQJ� GH� 15/2�
HHQ�SHULRGH�YDQ�WUDQVLWLH� LQ��GLH�XLWHLQGHOLMN� ODQJ�]RX�GXUHQ�HQ�SDV�EHJLQ� MDUHQ�
QHJHQWLJ�ZHUG�DIJHURQG�WRHQ�GH�UDDG�HHQ�QLHXZH�LGHQWLWHLW�NUHHJ���
� 'H�15/2�RQGHUJLQJ�HFKWHU�QLHW�DOV�HQLJH�HHQ�YHUDQGHULQJ��RRN�GH�RPJH�
YLQJ�PDDNWH�LQJULMSHQGH�YHUDQGHULQJHQ�GRRU��'H�ODQGERXZVHFWRU�RQGHUJLQJ�HHQ�
PHWDPRUIRVH��SROLWLHN�HQ�EHVWXXU�PDDNWHQ�HHQ�RPVODJ��KHW�RQGHU]RHNVYHOG�ZHUG�
KHURUGHQG��+HW�NRVWWH�GH�KHOH�VHFWRU�UXLP�HHQ�GHFHQQLXP�RP�]LFK�WH�KHUVFKLN�
NHQ��2S� KHW�PLQLVWHULH�� ELMYRRUEHHOG��ZDV� GH� FULVLV� GLH� EHJLQ� MDUHQ� WDFKWLJ� WRW�
XLWEDUVWLQJ� NZDP�� SDV� EH]ZRUHQ�PHW� GH� RUJDQLVDWLHYHUDQGHULQJ� GLH� LQ� ����� LQ�
JDQJ�ZHUG� JH]HW� g9� �%LQQHQ�GH]H� ]LFK�ZLM]LJHQGH�RPJHYLQJ�PRHVW�GH� YHUDQGH�
�������������������������������������������������� �=�r�3#.#-�S&.º-¢�© ¦ �!»��3  ¦ ¢�© �0&.�%iS:S7�Z;6->
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UHQGH�15/2�HHQ�QLHXZH�SODDWV�YLQGHQ�HQ�GDW�ZDV�GH�YRRUQDDPVWH�UHGHQ�GDW�GH�
SHULRGH�YDQ�WUDQVLWLH�]R�ODQJ�GXXUGH���
� 'H�RQWZLNNHOLQJ�YDQ�KHW�ZHWHQVFKDSVEHOHLG�LQ�GH�MDUHQ�]HYHQWLJ�KDG�FRQVH�
TXHQWLHV�YRRU�GH�EHVWDDQGH�LQVWHOOLQJHQ�YRRU�RQGHU]RHNVEHKHHU��0HW�GH�RSULFK�
WLQJ�YDQ�67:�DOV�SUHOXGH��ZHUG�=:2��QD�MDUHQODQJH�NULWLHN�YDQXLW�DOOHUOHL�KRH�
NHQ�HQ�YHUDQGHUHQGH�RSYDWWLQJHQ�RYHU�GH� ILQDQFLHULQJ� HQ�PDDWVFKDSSHOLMNH� LQ�
EHGGLQJ�YDQ�XQLYHUVLWDLU�RQGHU]RHN��XLWHLQGHOLMN�LQ������RPJHYRUPG�WRW�1:2�
�GH�RUJDQLVDWLH� WHU� EHYRUGHULQJ� YDQ�KHW�1HGHUODQGVH�:HWHQVFKDSSHOLMN�2QGHU�
]RHN���'H� HHUVWH� YRRUVWHOOHQ� RP�712� WH� UHRUJDQLVHUHQ� VWDPPHQ� XLW� ������ LQ�
�����ZHUG� HHQ� QLHXZH� VWUXFWXXU� YDVWJHVWHOG� HQ� LQ� �����ZHUG� GH� UHRUJDQLVDWLH�
YROWURNNHQ�� 712� ZHUG� HHQ� RQGHU]RHNVXLWYRHUHQGH� LQVWHOOLQJ� GLH� SULPDLU� RS�
EDVLV� YDQ� FRQWUDFWHQ� ZHUNWH� HQ� ZDDULQ� YRRU� FR|UGLQDWLH� YDQ� RQGHU]RHN� JHHQ�
SODDWV�PHHU�ZDV��'H�15/2�PRHVW�GXV�HUJHQV�DQGHUV�KHHQ��+HW�0LQLVWHULH�YRRU�
:HWHQVFKDSVEHOHLG�ZDV�LQPLGGHOV� LQ������RSJHKHYHQ�HQ�KHW�EHOHLGVWHUUHLQ�ZDV�
RQGHUJHEUDFKW�ELM�DQGHUH�PLQLVWHULHV��ZHWHQVFKDS�ELM�2QGHUZLMV�HQ�:HWHQVFKDS��
WHFKQRORJLH� ELM� (FRQRPLVFKH� =DNHQ��� +HW� ZHWHQVFKDSVEHOHLG� VWRQG� VRZLHVR�
RQGHU�GUXN��%OXPH�ZLMVW�HURS�GDW�KDOYHUZHJH�GH�MDUHQ�WDFKWLJ�HHQ�YDQ�GH�NUDFK�
WLJVWH� LQVWUXPHQWHQ�YRRU�GHSDUWHPHQWRYHUVWLMJHQG�EHOHLG��GH�EHOHLGVUXLPWH��RQ�
GHU�DPEWHOLMNH�GUXN�ZHUG�DIJHVFKDIW�GRRU�GH�PLQLVWHU�YDQ�2QGHUZLMV� g0� �'H�NHXV�
YRRU�ODQGERXZ�ZDV�GDDUPHH�VQHO�JHPDDNW��
� +HW�0LQLVWHULH�YDQ�/DQGERXZ�PDDNWH�RQGHUWXVVHQ�HHQ�LQJULMSHQGH�YHUDQGH�
ULQJ�GRRU��,Q������ZDV�QDWXXUEHKHHU�ELM� ODQGERXZ�RQGHUJHEUDFKW��ZDW�HHQ�LQ�
JULMSHQGH�EHVWXXUOLMNH�HQ�FXOWXUHOH�RPVODJ�]RX�RSOHYHUHQ��+HW�GXXUGH�]HNHU�YLMI�
MDDU�DOYRUHQV�GDW�KHOGHUH�FRQWRXUHQ�EHJRQ�WH�NULMJHQ��PDDU�GDDUQD�]RX�KHW�RRN�
HHQ�]ZDDU�VWHPSHO�RS�KHW�PLQLVWHULH�DOV�JHKHHO�]HWWHQ� g0I �9DQDI�HLQG�MDUHQ�WDFKWLJ�
ZDV�PLOLHX��HQ�QDWXXUEHOHLG�LQ�IHLWH�GRPLQDQW�JHZRUGHQ�HQ�ZHUG�HU�QDXZHOLMNV�
PHHU�EHOHLG�RS�KHW�JHELHG�YDQ� ODQGERXZSURGXFWLH�RQWZLNNHOG��'H�WHUXJJHWUH�
GHQ�RYHUKHLG�]DJ�YHUQLHXZLQJ�YDQ�GH�ODQGERXZ�GDQ�RRN�QLHW�DOV�KDDU�WDDN��PDDU�
DOV� GLH� YDQ� GH� VHFWRU�� 'LW� YHUNODDUW� ZHOOLFKW� ZDDURP� GH� RQWZLNNHOLQJ� YDQ� GH�
GXXU]DPH�ODQGERXZ�]R�PRHL]DDP�RS�JDQJ�NZDP� g�[ �
� 'H�NRSSHOLQJ�YDQ�QDWXXUEHKHHU�HQ� ODQGERXZ�ZDV�HHQ� V\PSWRRP�YDQ� WZHH�
DOJHPHQHUH�� GLHSJDDQGHUH� HQ� HONDDU� YHUVWHUNHQGH� SURFHVVHQ�� HHQ� WHUXJWUHGHQGH�
RYHUKHLG�HQ�DIEURNNHOLQJ�YDQ�KHW�ERHUHQEROZHUN��2P�PHW�KHW�ODDWVWH�WH�EHJLQ�
QHQ�� $OV� JHYROJ� YDQ� GH� YHUVOHFKWHUHQGH� RPVWDQGLJKHGHQ� LQ� GH� ODQGERXZ� YHU�
VFKURPSHOGH� KHW� EHODQJHQQHWZHUN� LQ� GH� WZHHGH� KHOIW� YDQ� GH� MDUHQ� ]HYHQWLJ�
VQHO� g3c �'H�SULMVSROLWLHN�VWRQG�RQGHU�GUXN�HQ�GRRU�GH�UHFHVVLH�ZHUGHQ�EH]XLQLJLQ�
JHQ�RSJHOHJG��KHW�PLOLHXYUDDJVWXN�GHHG�]LFK�JHOGHQ�HQ�GH�ODQGERXZ�NZDP�PHHU�
�������������������������������������������������� ?L�!" Y.CD�S&%�G� «���© � ·(¸!��£;¦ &.8%Z->� JLK *-$ ��� M.F �3EO�T �" ,.��*�&;U.8oCD�9F-U.Z%Z;6->� \LkO��� #.HS� B-��4GnG�TÆr�9��Y%ED&Sùo¢3  ¦ ¥ ��© ¢�£Sª9¨��3¬9­�&=7;>� h�RT �*+,.����kOB%Y(,.�S&(' lD��$(�rB-��� ��*-X-B." EG��� #=5 &.6%i->
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HQ�PHHU�RQGHU�YXXU�YDQ�DFWLYLVWHQ�WH�OLJJHQ��GRRU�GH�PRGHUQLVHULQJ�YDQ�GH�ODQG�
ERXZ��XUEDQLVHULQJ�HQ�LQGLYLGXDOLVHULQJ�NURPS�GH�SROLWLHNH�EDVLV��'H�PDDWUHJH�
OHQ�GLH�GH�RYHUKHLG�LQ�GH�YURHJH�MDUHQ�WDFKWLJ�WURI�RP�GH�PHVWSUREOHPDWLHN�DDQ�
WH� SDNNHQ� HQ� SURGXFWLHRYHUVFKRWWHQ� WH� EHSHUNHQ�� YHUKHYLJGHQ� GH� YHUGDPSLQJ�
YDQ�FRQVHQVXV��HHQKHLG�HQ�YHUWURXZHQ�ZDDURS�GH�VHFWRU�GH�YRRUJDDQGH�GHFHQQLD�
KDG�JHVWHXQG��'H�LGHQWLWHLWVRPVODJ�ZDV�YRONRPHQ��LQ�GH�MDUHQ�WDFKWLJ�ZHUG�ODQG�
ERXZ�JHKHUGHILQLHHUG�YDQ�HHQ�ZDDUGHYROOH�PDDWVFKDSSHOLMNH�DFWLYLWHLW�QDDU�HHQ�
JHYDDUOLMNH� g�d ��
� 'H�TXRWHULQJVPDDWUHJHOHQ�XLW������HQ�GH�,QWHULPZHW�0HVW�GLH�LQ������]RQ�
GHU�LQVSUDDN�YDQ�GH�ODQGERXZRUJDQLVDWLHV�ZHUG�XLWJHYDDUGLJG��SODDWVWHQ�KHW�PL�
QLVWHULH�LQ�HHQ�QLHXZH�URO�WHQ�RS]LFKWH�YDQ�GH�VHFWRU��UHVWULFWLHI�LQ�SODDWV�YDQ�HHQ�
EHODQJHQEHKDUWLJHU��'LH�QLHXZH�URO�ZDV�QRRG]DNHOLMN�YDQZHJH�GH]H�SUREOHPD�
WLHN��PDDU�SDVWH�WHYHQV�LQ�GH�QLHXZH�YLVLH�RS�GH�RYHUKHLG�GLH�VLQGV�GH�ODWH�MDUHQ�
]HYHQWLJ�YRUP�NUHHJ��0LQLVWHULHV�ZHUGHQ�GHSDUWHPHQWHQ�YDQ�DOJHPHHQ�EHVWXXU�
ZDDUELM�GH�EHODQJHQ�YDQ�GH�VHFWRU�SODDWV�PDDNWHQ�YRRU�DOJHPHQH�PDDWVFKDSSHOLM�
NH�EHODQJHQ��,Q�GLH�FRQFHSWLH�ODJ�KHW�YRRU�GH�KDQG�GDW�ODQGERXZ�HQ�QDWXXUEH�
KHHU�ELM�HONDDU�ZHUGHQ�JHEUDFKW���
� 'H� YHUVFKXLYLQJ�QDDU� DOJHPHHQ�EHVWXXU�KLHOG� RRN� LQ� GDW� GH� RYHUKHLG�PHHU�
DIVWDQG�WRW�KHW�YHOG�QDP�HQ�ELM�ODQGERXZ�XLWWH�]LFK�GDW�LQ�KHW�RS�DIVWDQG�SODDWVHQ�
YDQ�GH�XLWYRHUHQGH�GLHQVWHQ��RQGHU�PHHU�YDQ�GHOHQ�YDQ�KHW�292�GULHOXLN� g e �'H�
RQGHU]RHNVLQVWHOOLQJHQ� HUYRHUHQ� GLW� RRN�� '/2�ZHUG� YHU]HOIVWDQGLJG� HQ�PRHVW�
PHHU�SURJUDPPDWLVFK� WH�ZHUN�JDDQ��2RN�GH�XQLYHUVLWDLUH�SDUWLFLSDQWHQ�NUHJHQ�
KLHUPHH� WH�PDNHQ�� LQ������ZHUG�GH�9RRUZDDUGHOLMNH�)LQDQFLHULQJ�2QGHU]RHN�
�9)2�� LQJHYRHUG��'DDUPHH� LQWHUQDOLVHHUGHQ�GH�RQGHU]RHNVLQVWHOOLQJHQ� HHQ�EH�
ODQJULMNH� WDDN�GLH�GH�15/2�GH� MDUHQ�GDDUYRRU�KDG�EHKDUWLJG�� DGPLQLVWUDWLH�HQ�
HYDOXDWLH� YDQ� RQGHU]RHN�� 'H� 15/2� VSHHOGH� DDQYDQNHOLMN� ZHO� HHQ� URO� LQ� GH�
9)2��FR|UGLQDWLHFRPPLVVLHV�NUHJHQ�HHQ�WDDN�LQ�GH�SURJUDPPDEHRRUGHOLQJ���
� 'H� VWDELHOH� EHOHLGVJHPHHQVFKDS� YDQ� GH� YRRUJDDQGH� GHFHQQLD� RQWZLNNHOGH�
]LFK�GRRU�GH�DIEURNNHOLQJ�YDQ�KHW�ERHUHQEROZHUN�HQ�GH�WHUXJWUHGHQGH�RYHUKHLG�
WRW� HHQ� VWULMGSXQWHQQHWZHUN� g�f �+HW� ODQGERXZNXQGLJ� RQGHU]RHNVYHOG�ZHUG� RQ�
GHUWXVVHQ�PHHU�HQ�PHHU�RSHQJHEURNHQ��]RZHO�ZDW�EHWUHIW�LQKRXG��GH�YHUEUHGLQJ�
QDDU�ODQGVFKDS�HQ�PLOLHX��DOV�ZDW�EHWUHIW�EHODQJKHEEHQGHQ��+HW�ZDV�QLHW�ODQJHU�
KHW�DIJHEDNHQGH�HQ�VDPHQKDQJHQGH�V\VWHHP�YDQ�GH�MDUHQ�YLMIWLJ�HQ�]HVWLJ��ZDDU�
ELQQHQ�SDUWLFLSDQWHQ�QDDU�RSORVVLQJHQ�NRQGHQ�]RHNHQ��PDDU�HHQ�RSHQ�VWUXFWXXU�
ZDDUYDQ�GH�DDUG�QLHW�GLUHFW�GXLGHOLMN�ZDV��7HNHQHQG�KLHUYRRU�]LMQ�GH�YHUDQGH�
ULQJHQ�GLH�URQG������DDQ�GH�/DQGERXZKRJHVFKRRO�ZHUGHQ�LQJH]HW��ZDDUELM�KHW�
DFDGHPLVFKH�NDUDNWHU�YHUGHU�ZHUG�XLWJHERXZG�HQ�XLWGUXNNHOLMN�YHUEDQGHQ�EXL�
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WHQ�GH�ODQGERXZVHFWRU�ZHUGHQ�JH]RFKW� g�g �
� ,Q�GH]H�QLHXZH�RPJHYLQJ�PRHVW�GH�15/2�HHQ�QLHXZH�SODDWV�]LHQ�WH�YLQGHQ��
'DW� ZDV� QLHW� HHQYRXGLJ�� 'H� KHUVWUXFWXUHULQJ� YDQ� ����� NDQ� HHQ� LMNSXQW� ]LMQ��
PDDU�ZDV�LQ�IHLWH�ppQ�PRPHQW�LQ�HHQ�YRRUWJDDQG�SURFHV�YDQ�WUDQVLWLH�JHGXUHQGH�
GH�MDUHQ�WDFKWLJ�HQ�GH�YURHJH�MDUHQ�QHJHQWLJ��,Q�HHUVWH�LQVWDQWLH�YRQG�GH�15/2�
ELQQHQ�KHW�PLQLVWHULH�HHQ�QLHXZH�SOHN�YRRU�]LMQ�RXGH�ZHUN]DDPKHGHQ��:HOLV�
ZDDU�ZHUG�GH�LQYXOOLQJ�YDQ�KHW�RYHUOHJ�ELQQHQ�GH�RQGHUERXZ�JHZLM]LJG��PDDU�
GH�15/2�EOHHI� HHQ�SDUWLFLSDQWHQRUJDQLVDWLH�� ,Q� UHWURVSHFWLHI�NDQ�PHQ� ]LFK�GH�
YUDDJ�VWHOOHQ�RI�GH�ERGHP�GDDURQGHU�QLHW�DDQ�KHW�ZHJYDOOHQ�ZDV�WRHQ�GH�FRUSRUD�
WLVWLVFKH�RYHUOHJVWUXFWXXU�YDQ�GH�ODQGERXZ�LQ�GH�MDUHQ�WDFKWLJ�RQGHU�GUXN�NZDP�
WH�VWDDQ��+HW�SDUWLFLSDQWHQPRGHO�VWRQG�HFKWHU�RRN�RQGHU�GUXN�YDQZHJH�GH�WDDN�
YHUVFKXLYLQJ�YDQ�RQGHU]RHNVPDQDJHPHQW�QDDU�NHQQLVEHOHLG���
�
� �������2QGHUERXZ�WHU�GLVFXVVLH�
� ,Q������EHVWRQG�GH�15/2����MDDU��%LM�GH�YLHULQJ�KLHUYDQ�NRQGLJGH�GH�UDDG�
DDQ� GDW� ]LMQ�ZHUNZLM]H� JLQJ� YHUDQGHUHQ��'H� KHUVWUXFWXUHULQJ� NUHHJ� HLQG� �����
KDDU� EHVODJ��712�KLHI� GH� RXGH� UDDG� SHU� ��� GHFHPEHU� RS� HQ� GH�PLQLVWHU� YDQ�
/DQGERXZ�YDDUGLJGH�HHQ� LQVWHOOLQJVEHVFKLNNLQJ�XLW�GLH�GH�QLHXZH�UDDG�PHW� LQ�
JDQJ�YDQ���MDQXDUL������LQ�KHW�OHYHQ�ULHS��'H�WLMG�WXVVHQ�GH�SXEOLHNH�DDQNRQGL�
JLQJ�YDQ�GH�KHUVWUXFWXUHULQJ�HQ�GH�YHUZH]HQOLMNLQJ�HUYDQ�OLMNW�ODQJ��PDDU�GDW�LV�
VOHFKWV�UHODWLHI��(U�ZDV�DO�YHHO�ODQJHU�HHQ�LQWHUQ�GHQNSURFHV�JDDQGH�RYHU�KHW�IXQF�
WLRQHUHQ�YDQ�GH�UDDG�HQ�]LMQ�RQGHUERXZ��,Q�]HNHUH�]LQ�ZDV�YDQDI�HLQG�MDUHQ�]H�
YHQWLJ�VSUDNH�YDQ�HHQ�FRQWLQX�SURFHV�YDQ�KHUVWUXFWXUHULQJ��'DDUELM�ZDV�GH�LQVWHO�
OLQJ�YDQ�GH�QLHXZH�UDDG�LQ������YRRUDO�HHQ�IRUPHOH�EHNUDFKWLJLQJ�YDQ�YHUDQGHU�
GH�SUDNWLMNHQ���
� 9HUZDFKW�ZHUG�GDW�GRRU�KHW�RQGHUEUHQJHQ�ELM�KHW�PLQLVWHULH�GH�UHODWLH�KLHU�
PHH�YHUKHOGHUG�]RX�ZRUGHQ��,Q�DDQVOXLWLQJ�RS�GH�FRQFOXVLHV�YDQ�GH�FRPPLVVLH�
9DQ�GHU�3ORHJ��GLH�LQ������DGYLHV�XLWEUDFKW�DDQ�KHW�0LQLVWHULH�YDQ�%LQQHQODQGVH�
=DNHQ�RYHU�H[WHUQH�DGYLHVUDGHQ��ZLOGH�GH�15/2�GH�WDDN�YDQ�VHFWRUUDDG�XLWYRH�
UHQ��PHW�EHKRXG�YDQ�]LMQ�ZHUN]DDPKHGHQ�DOV�SDUWLFLSDQWHQRUJDQLVDWLH���2RN�GLW�
KLQJ�]R�WH�]HJJHQ�DO�LQ�GH�OXFKW��'H�15/2�EHPRHLGH�]LFK�PHW�GH�LQVWHOOLQJ�YDQ�
GH� VHFWRUUDGHQ��PDDU� RRN� RUJDQLVDWLHV� YDQ� EXLWHQ� KHW� ODQGERXZNXQGLJ� RQGHU�
]RHN�NORSWHQ� LQ�GH�YRRUJDDQGH� MDUHQ� LQ� WRHQHPHQGH�PDWH�ELM� GH� UDDG� DDQ�RP�
PHH�WH�SUDWHQ��,Q������YURHJ�KHW�EHVWXXU�GH�DIGHOLQJHQ�]LFK�SULQFLSLHHO�WH�EHUD�
GHQ� RYHU� GH� YHUWHJHQZRRUGLJLQJ� YDQ� PDDWVFKDSSHOLMNH� JURHSHULQJHQ� LQ� GH�
15/2�VWUXFWXXU��'LW� QDDU� DDQOHLGLQJ� YDQ� HHQ� YHU]RHN� YDQ� GH�'LHUHQEHVFKHU�
PLQJ�RP�]LWWLQJ�WH�PRJHQ�QHPHQ�LQ�KHW�EHVWXXU�YDQ�GH�DIGHOLQJ�'LHUOLMNH�3UR�
GXFWLH��
� 'H�FRQFOXVLH�YDQ�GH�FRPPLVVLH�9DQ�GHU�3ORHJ�RYHU�GH�DDUG�YDQ�GH�15/2�
VORRW�DDQ�ELM�GH�LGHHsQ�GLH�HU�LQWHUQ�OHHIGHQ��(U�ZDV�PHHU�HQ�PHHU�RQYUHGH�RYHU�
�������������������������������������������������� ��]^��" #=&(' ]^B-B-F ��4."  �*.*(��*�5 &.8S:3�(�.�W> �2> &(' ~= �*-,%X-B%Y.Eo#.Y.*(,.F HWB%*(,.��� v�B-�3#+H;��X.Y.*(,.��" ,-5 &%<(>
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KHW�IXQFWLRQHUHQ�YDQ�GH�UDDG�HQ�]LMQ�RQGHUERXZ��KHW�RYHUOHJ�ZDV�WH�YULMEOLMYHQG��
GH�DIVWHPPLQJ�WXVVHQ�UDDG�HQ�DIGHOLQJHQ�RQYROGRHQGH�HQ�KHW�JHKHHO�ZDV�WH�EX�
UHDXFUDWLVFK��(U�RQWVWRQG�HHQ�SUDDWFXOWXXU��KHW�EHHOG�ZDV�GDW�LHGHUHHQ�]LMQ�HLJHQ�
JDQJ� JLQJ�� ORV� YDQ� GH� LQ]LFKWHQ� GLH� HU� LQ�15/2�YHUEDQG� RQWZLNNHOG�ZDUHQ��
,OOXVWUDWLHI�YRRU�GH�DPELYDOHQWH�DDUG�YDQ�GH�UDDG�LV�KHW�ZHUN�DDQ�GH�PHHUMDUHQYL�
VLHV�� +RHZHO� HU� DDQYDQNHOLMN� JHYUDDJG� ZHUG� RP� PHHUMDUHQSODQQHQ� YRRU� KHW�
ODQGERXZNXQGLJ�RQGHU]RHN�� NZDP�GH� UDDG� DO� VSRHGLJ� WRW� GH� FRQFOXVLH� GDW� KLM�
QLHW�DQGHUV�NRQ�HQ�ZLOGH�GDQ�PHHUMDUHQYLVLHV�JHYHQ��1LHW�DQGHUV�NRQ�RPGDW�KLM�
JHHQ�PLGGHOHQ�YRRU�VWXULQJ�KDG��QLHW�DQGHUV�ZLOGH�RPGDW�KLM�HHQ�SDUWLFLSDQWHQ�
RUJDQLVDWLH�ZDV��'H� UDDG�ZLOGH� HHQ�YLVLH� JHYHQ�RS�GH�QDELMH� WRHNRPVW�YDQ�KHW�
ODQGERXZNXQGLJ�RQGHU]RHN��GH�PLQLVWHU�HQ�DQGHUH�EHVWXXUGHUV�KDGGHQ�GH� WDDN�
EHVOXLWHQ�GDDURYHU�WH�QHPHQ�DDQJDDQGH�ILQDQFLHULQJ�HQ�VWXULQJ��%LM�YRRUNHXU�PHW�
LQDFKWQHPLQJ�YDQ�GH�YLVLH�]RDOV�GLH�GRRU�GH�SDUWLFLSDQWHQ�RQWZLNNHOG�ZDV��(HQ�
WHUXJNHUHQG�SUREOHHP�ZDV�HFKWHU�GDW�JHFR|UGLQHHUGH�YLVLH�QLHW�DOWLMG�WRW�JHFR|U�
GLQHHUGH�DFWLH� OHLGGH��0HHUPDOHQ�NORQN�GH�NODFKW�GDW�GH�DIVSUDNHQ�]RDOV�GLH� LQ�
ELMYRRUEHHOG� GH�PHHUMDUHQYLVLHV� JHPDDNW� ZDUHQ�� GRRU� GH� DI]RQGHUOLMNH� SDUWLFL�
SDQWHQ�QLHW�ZHUGHQ�QDJHNRPHQ��'LH�KDGGHQ�WH�PDNHQ�PHW�KXQ�HLJHQ�KLsUDUFKL�
VFKH�VWUXFWXUHQ��ZDDU�GH�15/2�VOHFKWV�ppQ�YDQ�GH�WRHYRHUNDQDOHQ�YRRU�EHOHLG�
YRUPGH�� 9HUVFKLOOHQGH� EHWURNNHQHQ� QRHPGHQ� GLW� KpW� GLOHPPD� YDQ� GH� SDUWLFL�
SDQWHQRUJDQLVDWLH���

�9DQDI�YULMZHO�KHW�EHJLQ�LQ������WRW������ZDV�*��:DQVLQN�VHFUHWDULV�YDQ�GH�15/2��+LHU�RQW�
YDQJW�KLM�HHQ�HUHSHQQLQJ�WHU�JHOHJHQKHLG�YDQ�]LMQ�DIVFKHLG��¶+LM�ZDV�RYHUDO·�ZHUG�ELM�GLH�JHOHJHQKHLG�
JH]HJG�� 9LD� SHUVRRQOLMNH� FRQWDFWHQ� VSRRUGH� KLM� QLHXZH� RQGHU]RHNV�PRJHOLMNKHGHQ� RS� HQ� EUDFKW�
PHQVHQ�ELM�HONDDU��+LM�SHUVRQLILFHHUGH�KHW�QHWZHUN�GDW�GH�15/2�LQ�KHW�YHOG�YDQ�ODQGERXZNXQGLJ�
RQGHU]RHN�FUHsHUGH��
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�
+HW�YHUYDJHQ�YDQ�GH�JUHQ]HQ�YDQ�GH�VHFWRU��]RDOV�GDW� LQ�GH� MDUHQ�]HYHQWLJ�KDG�
LQJH]HW��]HWWH�LQ�GH�MDUHQ�WDFKWLJ�LQ�YHUVWHUNWH�PDWH�GRRU��'H�YHUZHYHQKHLG�YDQ�
ODQGERXZ�PHW�QDWXXUEHKHHU�KDG�LQ�GH�DIGHOLQJ�/DQGLQULFKWLQJ�DO�YRUP�JHNUHJHQ�
HQ�ZDV�QX�RS�GHSDUWHPHQWDDO�QLYHDX�EHNUDFKWLJG��'DW�KLHOG�QLHW�DOOHHQ�HHQ�YHU�
EUHGLQJ� YDQ� KHW� RQGHU]RHNVYHOG� LQ�� PDDU� RRN� YDQ� KHW� SDUWLFLSDWLHYHOG�� 'H]H�
YHUEUHGLQJ�YDQ�GH�PDDWVFKDSSHOLMNH�LQEHGGLQJ�]HWWH�]LFK�LQ�GH�MDUHQ�WDFKWLJ�YHU�
GHU� GRRU�� 'H� YUDDJ� ZDV� RI� GH� PDWUL[VWUXFWXXU� JHVFKLNW� ZDV� RP� KHW� EHRRJGH�
RYHUOHJ�WH�RUJDQLVHUHQ��'H�RQGHUERXZ�ZDV�DO�HHQ�JURRW�EXUHDXFUDWLVFK�DSSDUDDW�
HQ�RS�XLWEUHLGLQJ�]DW�QLHPDQG�WH�ZDFKWHQ���
� (U�ZDV�HFKWHU�PHHU�DDQ�GH�KDQG�GDQ�GH�LQKHUHQWH�]ZDNKHGHQ�YDQ�GH�RQGHU�
ERXZ��=RDOV�LQ�KRRIGVWXN���RYHU�GH�PHHUMDUHQYLVLHV�]DO�ZRUGHQ�EHVSURNHQ��EOHHN�
KHW�VWHHGV�PRHLOLMNHU�RP��RS�HHQ�HIILFLsQWH�PDQLHU��KHW�PDNHQ�YDQ�RQGHU]RHNV�
SODQQHQ�HQ�KHW�RQWZLNNHOHQ�YDQ�HHQ�YLVLH�RS�KHW�YHOG�JHwQWHJUHHUG�DDQ�WH�SDN�
NHQ��0HW� DQGHUH� ZRRUGHQ�� GH� NORRI� WXVVHQ� RQGHUERXZ� HQ� ERYHQERXZ� ZHUG�
VWHHGV�JURWHU��+HW�ZHUG�GXLGHOLMN�GDW�KHW�SDUWLFLSDQWHQPRGHO�QLHW�JRHG�DDQVORRW�
ELM� GH�QLHXZH� URO� DOV� VHFWRUUDDG��9RRU�KHW�QDGHQNHQ�RYHU�KHW� YHUQLHXZHQ�YDQ�
KHW�ODQGERXZNHQQLVV\VWHHP�ZDV�GH�EHVWDDQGH�RYHUOHJVWUXFWXXU�QLHW�HUJ�JHVFKLNW��
'H�SURJUDPPD�DGYLHVFRPPLVVLHV�ZDUHQ�HHQ�IUDDLH�FRQVWUXFWLH�RP�PDDWVFKDSSH�
OLMNH�EHODQJKHEEHQGHQ� LQ�KHW�RYHUOHJ� WH�EHWUHNNHQ��PDDU�EOHNHQ� LQ�GH�SUDNWLMN�
QLHW�WH�ZHUNHQ�ZDDU�KHW�JLQJ�RYHU�KHW�XLW]HWWHQ�YDQ�QLHXZH�OLMQHQ��9ROJHQV�9HU�
NDLN��ZDUHQ� GH� SURJUDPPD�DGYLHVFRPPLVLHV� LQ� RQJHYHHU� YLMI� MDDU� RSJHERXZG��
PDDU�EOHNHQ�]H�GDDUQD�WH�EHSHUNW��WH�YHHO�JHULFKW�RS�GH�RQGHU]RHNVDFWXDOLWHLW�LQ�
SODDWV�YDQ�RS�GH�SODQQLQJ�RS�ODQJHUH�WHUPLMQ��
-H�PRHW�ZHUNHQ�DDQ�GH�SUREOHPHQ�
YDQ�PRUJHQ�HQ�RYHUPRUJHQ�
 � ��� ��
� %RYHQGLHQ� ZDV� KHW� RQGHU]RHNVYHOG� ]HOI� DDQ� KHW� YHUDQGHUHQ�� WRHQHPHQGH�
LQWHUGHSHQGHQWLH��WRHQHPHQGH�VFKDDUVWH�DDQ�PLGGHOHQ�HQ�WRHQHPHQGH�SURJUDP�
PHULQJ�YDQ�RQGHU]RHN��RRN�GRRU�RQGHU]RHNVRUJDQLVDWLHV� ]HOI��'H�SDUWLFLSDQWHQ�
JLQJHQ�GLQJHQ�GRHQ�GLH�GH�15/2�]HOI�RRN�GHHG�]RDOV�SURJUDPPHULQJ�HQ�NZDOL�
WHLWVEHZDNLQJ�YDQ�RQGHU]RHN��'H�PHHUMDUHQYLVLHV�KDGGHQ�HUDDQ�ELMJHGUDJHQ��KRH�
GLIIXXV�GLH�GRRUZHUNLQJ�RRN�ZDV�JHZHHVW�� GDW�RQGHU]RHNHUV� HQ�RQGHU]RHNVOHL�
GHUV� QDDU� JURWH� OLMQHQ� JLQJHQ� NLMNHQ� HQ� VWUDWHJLVFK� OHHUGHQ� GHQNHQ�� 'DDUPHH�
KDGGHQ�GH�PHHUMDUHQYLVLHV�]HOI�KXQ�PHHUZDDUGH�YHUORUHQ� � �9� �+HW]HOIGH�JROG��DFK�
WHUDI�JH]LHQ��YRRU�GH�RQGHUERXZ�DOV� ]RGDQLJ��'H�15/2�KDG�GH�SDUWLFLSDQWHQ�
JHOHHUG�RQGHU]RHNVPDQDJHPHQW� WH�GRHQ� �HQ�]H�ZDUHQ�GDDU�GRRU�GH�QLHXZH� IL�
QDQFLHULQJVVWUXFWXUHQ�RRN�WRH�JHGZRQJHQ��HQ�GDDUPHH�ZDV�GH�PHHUZDDUGH�YHU�
GZHQHQ�� 9DQDI� ����� ZHUG� GH� RQGHUERXZ� ODQJ]DDPDDQ� JHVDQHHUG�� ]RDOV� GH�
15/2�GDW�XLWGUXNWH��/RVJHODWHQ� LV�ZHOOLFKW� HHQ�EHWHUH�XLWGUXNNLQJ�� DDQJH]LHQ�
KHW�RQGHU]RHNVYHOG�]HOI�KHW�RQGHU]RHNVPDQDJHPHQW�RS�]LFK�QDP���
�������������������������������������������������� � �LK *-$ ��� M.F �3EORT��� #- 3F #=&%UWV ��X.� Y- �� F-U.Z;Z%6->� � ��K *-$ ��� M.F �3EORT��� #- 3F #=&%UWV ��X.� Y- �� F-U.Z;Z%6->
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� 'H�GHUGH�UDDG������������
� ,Q������QDP�:DQVLQN�DIVFKHLG�DOV�VHFUHWDULV�YDQ�GH�UDDG��PHW�KHW�V\PSRVLXP�
¶/DQGERXZNXQGLJ�RQGHU]RHN��JURHQ�IURQW�RI�RSHQ�V\VWHHP"·�+LM�ZHUG�SHU���MXQL�
�����RSJHYROJG�GRRU�9HUNDLN��0HW�GH�KHUVWUXFWXUHULQJ�YDQ������ZHUG�GH�RUJD�
QLVDWLH�YDQ�KHW�QHWZHUN�DDQJHSDVW��PHW�DOV�GRHO�KHW�GLOHPPD�YDQ�GH�SDUWLFLSDQ�
WHQRUJDQLVDWLH�RS�WH�YDQJHQ��(U�ZHUG�HHQ�RYHUJDQJ�JHPDDNW�YDQ��LQ�GH�ZRRUGHQ�
YDQ� GH�15/2�� YRRUZDDUGHQ� VFKHSSHQ� QDDU� KHW� YRRUEHUHLGHQ� HQ�PDNHQ� YDQ�
DIVSUDNHQ�RYHU�JH]DPHQOLMNH�DFWLH� � �0� �'H�RUJDQLVDWLH�YDQ�GH� UDDG�RQGHUJLQJ�HHQ�
LQJULMSHQGH�YHUDQGHULQJ��'H�WZHHGLPHQVLRQDOH�VWUXFWXXU�YDQ�KHW�FRPPLVVLHDSSD�
UDDW� ZHUG� QDGHU� JHVSHFLILFHHUG� HQ� KHW� YHUVFKLO� WXVVHQ� KRUL]RQWDOH� HQ� YHUWLFDOH�
YHUEDQGHQ�ZHUG�H[SOLFLHW�WRW�XLWGUXNNLQJ�JHEUDFKW�LQ�GH�QLHXZH�VWUXFWXXU��HHQ�
DDQWDO�
NDPHUV
�YRRU�KHW�RQWZLNNHOHQ�YDQ�YLVLHV�RS�GH�KRRIGOLMQHQ�YDQ�KHW�ODQG�
ERXZNXQGLJ�RQGHU]RHN��KHW�EHVWXXU�HQ�HHQ�RYHUOHJFROOHJH�YRRU�GH�FR|UGLQDWLH�
YDQ�KHW�RQGHU]RHN��0HW�EHWUHNNLQJ�WRW�GH�RQWZLNNHOLQJHQ�LQ�KHW�YHOG�ZHUG�GH�
15/2�VHOHFWLHYHU��LQ�SODDWV�YDQ�WHUUHLQGHNNHQG��PHW�EHWUHNNLQJ�WRW�GH�SODQQLQJ�
JLQJ�PHQ�RYHU�QDDU�HHQ�DIVSUDNHQPRGHO��'H�RQGHUERXZ�ZHUG�JHVDQHHUG��RP�WRW�
HHQ�IOH[LEHOHU�HQ�DFWLHJHULFKWHU�DSSDUDDW�WH�NRPHQ��,Q�SODDWV�YDQ�RYHUOHJFRPPLV�
VLHV�NZDPHQ�HU�WDDNJURHSHQ�HQ�DG�KRF�FRPPLVVLHV�PHW�HHQ�DIJHEDNHQG�GRHO�HQ�
HHQ�DIJHJUHQVGH�OHYHQVGXXU���
� 'H]H� RQWZLNNHOLQJ� EUDFKW� RRN� HHQ� YHUDQGHULQJ� LQ� WDDNRSYDWWLQJ� PHW� ]LFK�
PHH��$DQYDQNHOLMN�ZDV�GH�LQ]HW�YDQ�GH�RUJDQLVDWLH�RP�PHW�PHHUMDUHQYLVLHV�RRN�
KHW� ODQGHOLMN� RQGHU]RHNVEHOHLG� WH� RQGHUVWHXQHQ�� 9DQXLW� GDW� LGHH� PRHVWHQ� GH�
ZHUN]DDPKHGHQ�WHUUHLQGHNNHQG�]LMQ��'H�15/2�KLHOG�GDDU�QD������JHOHLGHOLMN�
PHH�RS��RPGDW�KHW� YHOG� LQ� WRHQHPHQGH�PDWH� FRPSOH[�ZHUG�GRRU�GH� LQWHUGH�
SHQGHQWLHV�YDQ�YHUVFKLOOHQGH�VHFWRUHQ�HQ�GH�EXUHDXFUDWLH�LQ�GH�RQGHUERXZ�PHHU�
HQ� PHHU� JURHLGH�� ,Q� ����� VWHOGH� GH� PHHUMDUHQYLVLH� YRRU� ���������� GDW� GH�
15/2�QLHW�ODQJHU�WHUUHLQGHNNHQG�NRQ�]LMQ��PDDU�]LFK�RS�VSHHUSXQWHQ�YRRU�KHW�
ODQGERXZNXQGLJ� RQGHU]RHN� GLHQGH� WH� ULFKWHQ�� VSHHUSXQWHQ� GLH� PHGH� EHSDDOG�
ZHUGHQ�GRRU�H[WHUQH�RQWZLNNHOLQJHQ�LQ�PDUNW�HQ�VDPHQOHYLQJ��,Q�SODDWV�YDQ�GH�
HQHUJLH� WH�YHUVQLSSHUHQ�RYHU� HHQ�JURWH�KRHYHHOKHLG�RQGHUZHUSHQ�ZHUG�HUYRRU�
JHNR]HQ�GH]H� WH�EXQGHOHQ�YRRU� HHQ�SDDU�RQGHUZHUSHQ��9RRU�KHW�RQWZLNNHOHQ�
YDQ�YLVLHV�ZDV�GH�RQGHUERXZ�LQ�ZH]HQ�QLHW�HUJ�JHVFKLNW��3DUWLFLSDQWHQ�NXQQHQ�
PRHLOLMN�ORVNRPHQ�YDQ�NRUWHWHUPLMQYUDJHQ� � �0I �=HOIUHJXOHULQJ�ZDV�YHUNQRRSW�PHW�
GH�SHUFHSWLH�RS�DFWXHOH�EHODQJHQ��'DDUGRRU�ZDV�KHW�PRHLOLMN�RP�RS�GDW�QLYHDX�
JUHQVYHUOHJJHQGH�GLQJHQ�YDQ�GH�JURQG�WH�NULMJHQ��$OV�MH�YLVLHV�ZLOGH�RQWZLNNH�
OHQ��PRHVW�MH�MH�ORVPDNHQ�YDQ�KHW�FRPPLVVLHDSSDUDDW��'DW�ZHUG�YDQDI�KHW�EHJLQ�
YDQ�GH�MDUHQ�QHJHQWLJ�JHGDDQ� � ��[ ��
�������������������������������������������������� � ?�' lD��� _ $ � Y(q3$ Y-� ��� F *-Ho|D}D~L)a5 &%Ì�ÍPÉO7�úSi;8->� � J!K *z1(B.B.V ,%_ $ Y-#x<�F _�$ �Gv�F ��*z,. 0$�X-F u  �" $ ��� *( �$ F �3M.�G"  �*-,%X.B.Y.E�,.�W_ $  �VAM.B-B.��,.�GHS" B%X- �" �WM.F _ F ��_!v�B.� H;,.�S&�,.�+ �V ,.��" F *-H;�3*M.B-B.�A,.�T,.�9��" M%�  �H;��*�>;tA�LEG �_�H;�9��*D_ $ � Y-q3$ Y-Y-�AB.CÇ,.F �2HS" B%X- �" ��M.F _ F ��_�M. 0*DB.*(,.���  �V($ �TB.*.$ EGF #%#-��" ��*�>� � \�K *-$ ��� M.F �3EORT��� #- 3F #=&%UWV ��X.� Y- �� F-U.Z;Z%6->
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� 0HW�KHW�ORVODWHQ�YDQ�GH�RQGHUERXZ�HQ�GH�QDGUXN�RS�VSHHUSXQWHQ�YRRU�RQ�
GHU]RHN�� YHUVFKRRI� GH� RULsQWDWLH� YDQ� GH�15/2� YDQ� GH� RQGHU]RHNHUV� QDDU� GH�
EHOHLGVPDNHUV�� 'H]H� RQWZLNNHOLQJHQ� NZDPHQ� QLHW� XLW� GH� OXFKW� YDOOHQ� HQ� GH�
15/2�VWRQG�KLHULQ�QLHW�DOOHHQ��,Q�KRRIGVWXN���LV�WH�OH]HQ�KRH�ELM�GH�DFWLYLWHLWHQ�
URQG�DOWHUQDWLHYH�ODQGERXZ�LQ�GH�WZHHGH�KHOIW�YDQ�GH�MDUHQ�WDFKWLJ�HHQ�RPVODJ�
SODDWVYRQG� QDDU� HHQ� EHOHLGVJHULFKWH� LQYXOOLQJ� YDQ� GH� FR|UGLQDWLHDFWLYLWHLWHQ��
0HHU� HQ�PHHU�ZHUGHQ� RQGHU]RHNVSURMHFWHQ� DIJHVWHPG� RS� HQ� WRHJDQNHOLMN� JH�
PDDNW�YRRU�YUDJHQ�YDQXLW�KHW�EHOHLG�� LQ�SODDWV� YDQ�GDW�RQGHU]RHNHUV� HHQ� VWULNW�
ZHWHQVFKDSSHOLMNH� DJHQGD� YROJGHQ�� ,Q� KHW� OLFKW� YDQ� GH� RQWZLNNHOLQJ� YDQ� KHW�
ZHWHQVFKDSVEHOHLG�NXQ�MH�VWHOOHQ�GDW�GH�15/2�ULMNHOLMN�ODDW�ZDV�PHW�KHW�RQGHU�
NHQQHQ�YDQ�GH�SROLWLHNH� URO� YDQ�RQGHU]RHN��$O� VLQGV�GH�YURHJH� MDUHQ� ]HYHQWLJ�
ZDV�KHW�LQ]LFKW�RQWVWDDQ�GDW�ZHWHQVFKDS�ppQ�YDQ�GH�VSHOHUV�LQ�GH�EHOHLGVYRUPLQJ�
ZDV�HQ�DOV�]RGDQLJ�HHQ�SROLWLHN�PLGGHO�NRQ�]LMQ� � �3c �
� 'H]H� YHUDQGHULQJHQ� LQ� GH� RUJDQLVDWLH� YDQ� RQGHU]RHNVEHOHLG� SDVWHQ� LQ� HHQ�
EUHGHUH�YHUDQGHULQJ�YDQ�EHOHLGVYRUPLQJ�ELM�GH�RYHUKHLG�LQ�KHW�DOJHPHHQ�HQ�KHW�
0LQLVWHULH�YDQ�/DQGERXZ�LQ�KHW�ELM]RQGHU��'H�RUJDQLVDWLH�YDQ�EHOHLGVRQWZLNNH�
OLQJ�ZHUG�SURMHFWPDWLJHU��ZDDUELM�GLUHFWLHV�PRHVWHQ�VDPHQZHUNHQ�HQ�GRHOJURH�
SHQ�GLUHFW�EHWURNNHQ�ZHUGHQ�ELM�GH�EHOHLGVYRRUEHUHLGLQJ��+HW�1DWXXUEHOHLGVSODQ�
XLW������JHOGW�ZDW�GDW�EHWUHIW�DOV�HHQ�LMNSXQW��+HW�ZDV�ERYHQGLHQ�KHW�LMNSXQW�YDQ�
GH� YHUEUHGLQJ�YDQ�KHW� EHOHLGVWHUUHLQ� YDQ�KHW�PLQLVWHULH� QDDU� QDWXXU� HQ�PLOLHX��
KHWJHHQ�RS�]LFK]HOI�HHQ�LQJULMSHQGH�YHUPDDWVFKDSSHOLMNLQJ�HQ�SROLWLVHULQJ�YDQ�GH�
ODQGERXZ�PHW�]LFK�PHHEUDFKW��+HW�1DWXXUEHOHLGVSODQ�ZDV�KHW�HHUVWH�EHOHLGVVWXN�
ZDDULQ�GH�YHUVFKLOOHQGH�JHEUXLNHUVIXQFWLHV�YDQ�KHW� ODQGHOLMN�JHELHG� LQ�ppQ�SODQ�
JHwQWHJUHHUG�ZDUHQ� � ��d �,Q�KRRIGVWXN���LV�WH�OH]HQ�KRH�GH�15/2�ZHUG�LQJHVFKD�
NHOG�YRRU�GH�RQGHU]RHNVSURJUDPPHULQJ�WHQ�EHKRHYH�YDQ�KHW�1DWXXUEHOHLGVSODQ��
ZDDUPHH�GH�YHUVFKXLYLQJ�QDDU�EHOHLGVJHULFKW�ZHUNHQ�YHUVQHOG�ZHUG���
�
� �������2QGHUJHJDDQ�LQ�KHW�PLQLVWHULH�
� ,Q� KHW� OLFKW� YDQ� GH� VWHUNH� LQWHUQH� G\QDPLHN� JHULFKW� RS� YHUDQGHULQJ� EHJLQ�
MDUHQ�WDFKWLJ��LV�KHW�RSYDOOHQG�KRH�LQHUW�GH�15/2�URQG������ZHUG� � � e �'H�YHUDQ�
GHULQJHQ�YDQ�KHW�YHOG�HQ�GH�RPJHYLQJ�HQ�GH�XLWSXWWLQJ�YDQ�GH�WUDGLWLRQHOH�LQ�
VWUXPHQWHQ�ZDUHQ�DO�LQ�GH�MDUHQ�WDFKWLJ�]LFKWEDDU�JHZRUGHQ��PDDU�KHW�GXXUGH�WRW�
����� YRRUGDW� GH� 15/2� KLHU� HFKW� RS� UHDJHHUGH� � ��f � 'DW� ZDV� HHQ� UHFKWVWUHHNV�
JHYROJ� YDQ� GH� KHUSRVLWLRQHULQJ� LQ� ������1LHW� DOOHHQ�ZDV� GH�15/2�RQGHUJH�
EUDFKW�ELM�KHW�0LQLVWHULH�YDQ�/DQGERXZ��KLM�ZDV�RRN�JHNRSSHOG�DDQ�HHQ�QLHXZH�
'LUHFWLH�:HWHQVFKDS�HQ�7HFKQRORJLH��':7���'H]H�GLUHFWLH�ZDV�LQJHVWHOG�YDQ�
ZHJH�GH�YHU]HOIVWDQGLJLQJ�YDQ�KHW�PLQLVWHULsOH�ODQGERXZNXQGLJ�RQGHU]RHN��RP�
WHJHPRHW�WH�NRPHQ�DDQ�GH�KRJHUH�HLVHQ�GLH�JHVWHOG�ZHUGHQ�DDQ�VWXULQJ�HQ�VWLPX�
�������������������������������������������������� � h�@% �" B.CDB.*�&-' )+*-$ EGF #%#-��" F *-H.5 &%b%U(>� � j��r�3#.#-�S&.º-¢�© ¦ �!»��3  ¦ ¢�© �0&%�%U;:3�%<(>� � m�ÆrF �TB-B%#+,.�2"  3 0$ _ $ ��CD�9��� u  �� ��*.M.F _ F ��_�F *+1(B-B.V ,%_ $ Y.#GU(>� � �LK *-$ ��� M.F �3EORT��� #- 3F #=&%UWV ��X.� Y- �� F-U.Z;Z%6->
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OHULQJ�YDQ�KHW�RQGHU]RHN�HQ�GH�DIVWHPPLQJ�YDQ�YUDDJ�HQ�DDQERG��':7�]DW� LQ�
IHLWH�RS�GH�ERYHQERXZVWRHO�YDQ�GH�15/2��GLH�RQGHUWXVVHQ�]LMQ�RQGHUERXZDF�
WLYLWHLWHQ�DDQ�KHW�DIERXZHQ�ZDV��%RYHQGLHQ�EHNOHHGGHQ�GH�VWDIOHGHQ�GXEEHOIXQF�
WLHV� LQ�':7�� ,Q� GH� SUDNWLMN� JLQJ� KXQ� HQHUJLH� HQ� FUHDWLYLWHLW� QDDU�':7�� =R�
EOHHI�HU�YRRU�GH�15/2�ZHLQLJ�RYHU��+HW�JHYROJ�KLHUYDQ�ZDV�HHQ�SHULRGH�ZDDU�
LQ� GH� 15/2� RS� QRQ�DFWLHI� VWRQG� HQ� DOOHHQ� URXWLQHPDWLJ� ORSHQGH� ]DNHQ� DOV�
PHHUMDUHQYLVLHV�DIKDQGHOGH���
� (U�ZDV�HHQ�GXLGHOLMNH�WDDNYHUGHOLQJ�WXVVHQ�':7�HQ�15/2��':7�ZDV�YHU�
DQWZRRUGHOLMN� YRRU� KHW� GHSDUWHPHQWDOH� RQGHU]RHNV�� HQ� WHFKQRORJLHEHOHLG� HQ�
EHKHHUGH� KHW� RQGHU]RHNVEXGJHW�� 15/2� GHHG� GH� FR|UGLQDWLH� HQ� RUJDQLVHHUGH�
KHW�QHWZHUN�YDQ�ODQGERXZNXQGLJ�RQGHU]RHN��ZDDUELM�KHW�HHQ�RYHUOHJ��HQ�DGYL�
HVNDGHU� ERRG� WHQ� EHKRHYH� YDQ� YLVLHYRUPLQJ� HQ� SURJUDPPHULQJ� RS� KRRIGOLM�
QHQ� � ��g �,Q�GH�SUDNWLMN��HFKWHU��VWDNHQ�GH�VWDIOHGHQ�GH�PHHVWH�WLMG�HQ�²�YRRUDO�²�KHW�
PHHVWH�GHQNZHUN� LQ�GH�YRUPLQJ�YDQ�':7��9HUNDLN� VWDN� DOV� DGMXQFW�����YDQ�
]LMQ�WLMG�LQ�':7� ��� � �9HHO�YDQ�KHW�GHQNHQ�YDQ�GH�15/2�ZHUG�JHWUDQVSRQHHUG�
QDDU�YUDJHQ�DOV�KRH�KHW�GHSDUWHPHQW�NHQQLVSUREOHPHQ�YRUP�NRQ�JHYHQ�HQ�KRH�
':7�GH�VHFWRU�NRQ�DDQVWXUHQ��,Q�IHLWH�ZDV�GH�15/2�ODQJ]DDP�DDQ�KHW�ZHJ�
]DNNHQ�LQ�KHW�PLQLVWHULH��'H�KRRIGYUDDJ�GLH�VSHHOGH��ZDV�ZHONH�URO�DPEWHQDUHQ��
LQ� YHUKRXGLQJ� WRW� DQGHUH� EHODQJKHEEHQGHQ�� LQ� ZHWHQVFKDSVEHOHLG� GLHQGHQ� WH�
KHEEHQ��9RRU�GH�15/2�VSHHOGH�KLHU�HHQ�UHsOH�EHGUHLJLQJ�YRRU�GH�RQWZLNNHOGH�
RYHUOHJVWUXFWXXU�YDQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN��9ROJHQV�9HUNDLN�PRHVW�HU�
HQHUJLH� LQ�':7�ZRUGHQ�JHVWRNHQ�ZDQW�ELM�KHW�PLQLVWHULH� OHHIGHQ�RXGHUZHWVH�
LGHHsQ�RYHU�ZHWHQVFKDSVEHOHLG��2P�LHWV�PRGHUQV�YDQ�KHW�PLQLVWHULsOH�NHQQLVEH�
OHLG�WH�PDNHQ��PRHVW�HU�YRRUWJHERXZG�ZRUGHQ�RS�GH�H[SHUWLVH�YDQ�GH�15/2�
RS�KHW�JHELHG�YDQ�KHW�PRELOLVHUHQ�YDQ�KHW�YHOG� ����� �+HW�GHQNZHUN�YDQ�GH�15/2�
VWRNWH�HQ�DOOHHQ�GH�ORSHQGH�]DNHQ�ZHUGHQ�QRJ�JHGDDQ��+HW�EHVHI�EHVWRQG�GDW�KHW�
FRQFHSW�
PHHUMDUHQYLVLH
�XLWJHSXW�ZDV��HU�ZDV�JHHQ�QLHXZ�SHUVSHFWLHI��'H�PRWRU�
YDQ�GH�15/2�ODJ�HFKWHU�VWLO��]RGDW�HHQ�QLHXZ�SHUVSHFWLHI�QLHW�RQWZLNNHOG�ZHUG���
� 'H�NRSSHOLQJ�DDQ�':7�LV�QLHW�GH�HQLJH�YHUNODULQJ�YRRU�GH� LQHUWLH� LQ�GH]H�
SHULRGH��'H�15/2�KDG� ]HOI� RRN� NHX]HV� JHPDDNW� GLH� KHW� IXQFWLRQHUHQ�XLWHUVW�
PRHLOLMN�PDDNWHQ��7HUXJEOLNNHQG�NDQ�ZRUGHQ�JHVWHOG�GDW�GH�GRHOHQ�HQ�GH�PLG�
GHOHQ�KHW�YRRUJDDQGH�GHFHQQLXP�QLHW�JHOLMN�RSJDDQG�ZDUHQ�YHUDQGHUG��'H�GRH�
OHQ� GLH� GH�15/2� ]LFK� VWHOGH�� ZDUHQ� YHUVFKRYHQ� YDQ� RQGHU]RHNVPDQDJHPHQW�
QDDU� NHQQLVEHOHLG�� RQGHUWXVVHQ� KDG� GH� SDUWLFLSDQWHQRUJDQLVDWLH� ]LFK� ODQJ]DPHU�
KDQG� RQWZLNNHOG� QDDU� KHW� DIVSUDNHQPRGHO�� 'DW� ODDWVWH� ZDV� HYHQZHO� HHQ� DQW�
ZRRUG�RS�SUREOHPHQ�URQG�KHW�RQGHU]RHNVPDQDJHPHQW�HQ�GDDUPHH�JHHQ�RSORV�
VLQJ�YRRU�KHW�RQWZLNNHOHQ�YDQ�YLVLHV�RS�NHQQLVEHOHLG��'RHO�HQ�PLGGHO�ZDUHQ�XLW�
HONDDU�JHORSHQ��:DW�GDW�EHWUHIW��KDG�GH�15/2�LQ������HHQ�YHUNHHUGH�SOHN�JH�
�������������������������������������������������� � ��]^�9���0&LûL� Å §S£���© � ¡%¤ �A¤ £oª��AÌ�¢�£Sª9¨��3¬�­�&%b;U(>� � �LK *-$ ��� M.F �3EORT��� #- 3F #=&%UWV ��X.� Y- �� F-U.Z;Z%6->� � ��K *-$ ��� M.F �3EORT��� #- 3F #=&%UWV ��X.� Y- �� F-U.Z;Z%6->
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YRQGHQ��ZDQW�GLH� WDDN�ZHUG�GRRU�':7��HQ�GDDUPHH�KHW�PLQLVWHULH��QDDU� ]LFK�
WRH�JHWURNNHQ��,Q�KHW�OLFKW�YDQ�GH�15/2�LGHHsQ�RYHU�GH�PDDWVFKDSSHOLMNH�RUL�
HQWDWLH�YDQ�RQGHU]RHN�]DW�KHW�GDDUPHH�RS�GH�YHUNHHUGH�SOHN��ZDQW� ORV�YDQ�KHW�
EHWURNNHQHQRYHUOHJ��'H]H�DPELYDOHQWLH�LQ�]LMQ�URO�EHWHNHQGH�ELMQD�KHW�HLQGH�YDQ�
GH�15/2���
� 'H�GLUHFWHXU�YDQ�':7��9HUKRHI��]DJ�GH�15/2�QLHW�]LWWHQ�HQ�ZDV�YDQ�PH�
QLQJ�GDW�':7�GDW�ZHUN�ZHO�NRQ�GRHQ� ��� � �'H�=HHXZ�ZLOGH�GH�15/2�HFKWHU�
QLHW�RSKHIIHQ��9ROJHQV�9HUNDLN�KDG�'H�=HHXZ�XLWJHVSURNHQ�LGHHsQ�RYHU�GH�URO�
YDQ�GH�RYHUKHLG��'H]H�VWHOGH�GDW�GH�RYHUKHLG�EHSHUNW�ZDV� LQ�KDDU�PRJHOLMNKH�
GHQ��]H�VWXXUGH�QLHW��0HQVHQ�GRHQ�GH�GLQJHQ��PRHWHQ�GDW�XLW�]LFK]HOI�GRHQ��HQ�
GDW�PRHW�MH�EHwQYORHGHQ��'H�RYHUKHLG�ZHHW�QLHW�ZDW�GH�VDPHQOHYLQJ�ZLO��=RQGHU�
'H�=HHXZ�ZDV�GH�15/2�DO�LQ������RSJHKHYHQ� ��� I �'H�NRJHO�JLQJ�XLWHLQGHOLMN�LQ�
�����GRRU�GH�NHUN��GH�15/2�JLQJ�GRRU��':7�HQ�15/2�ZHUGHQ�XLW�HONDDU�
JHKDDOG��'H�':7�JLQJ�RYHU� LQ� GH�':.��GH�'LHQVW�:HWHQVFKDS� HQ�.HQQLV�
RYHUGUDFKW��HQ�GH�15/2�PRHVW�LHWV�QLHXZV�JDDQ�GRHQ��0DDU�ZDW"�,Q������ZDV�
HU�HHQ�QLHXZH�LQVWHOOLQJVEHVFKLNNLQJ�YDQ�KHW�PLQLVWHULH�JHNRPHQ��GLH�GH�DDQOHL�
GLQJ�YRUPGH�RP�GH� WDNHQ�HQ� LQVWUXPHQWHQ�YDQ�GH� UDDG�QDGHU� WH�EHVFKRXZHQ��
+HW� OLHW� DO� HHQ�DFFHQWYHUVFKXLYLQJ�]LHQ�QDDU� WRHNRPVWYHUNHQQLQJHQ�HQ�PHHUMD�
UHQYLVLHV��'H�PLQLVWHU�ZDV�YDQ�PHQLQJ�GDW�GH�UDDG�SULPDLU�HHQ�VDPHQZHUNLQJV�
RUJDQLVDWLH� YDQ� EHODQJKHEEHQGHQ� ZDV� HQ� GDDUQDDVW� NRQ� RSWUHGHQ� DOV� DGYLHV�
RUJDDQ�� (HQ� HYDOXDWLH� YDQ� GH� 15/2� ZHUG� JHVWDUW� HQ� OLHS� WRW� ������ 1DDU�
DDQOHLGLQJ�YDQ�GH]H�HYDOXDWLH�ZHUG� LQ������JHVWDUW�PHW�KHW�QDGHQNHQ�RYHU�HHQ�
UHRUJDQLVDWLH���
�
� ����������������YLVLH�RS�KHW�YHOG�
� ,Q�SODDWV�YDQ�RSJHKHYHQ�WH�ZRUGHQ��RQGHUJLQJ�GH�15/2�LQ������GH�PHHVW�
LQJULMSHQGH�YHUDQGHULQJ�XLW�]LMQ�EHVWDDQ��9ROJHQV�9HUNDLN�KLHOG�KLM�LQ�IHLWH�GHIL�
QLWLHI�RS�WH�EHVWDDQ��$QGHUV�GDQ�GH�EHVWXXUOLMNH�KHUVWUXFWXUHULQJ�YDQ������YRQG�
HU�LQ������HHQ�SDUDGLJPDWLVFKH�YHUDQGHULQJ�SODDWV��ZDDUELM�GH�15/2�JHKHUGHIL�
QLHHUG�HQ�KHULQJHULFKW�ZHUG��'H�QLHXZH�YRRU]LWWHU��$��5|UVFK��HHQ�RQGHU]RHNHU�
PHW� HHQ� ODQJH� VWDDW� YDQ� ZHWHQVFKDSSHOLMNH� HQ� EHVWXXUOLMNH� GLHQVW�� VSHHOGH� HHQ�
FUXFLDOH� URO� LQ� KHW� YHUZHUNHOLMNHQ� YDQ� GH]H� NRHUVZLM]LJLQJ�� ,Q� ����� ZHUG� GH�
RQWZLNNHOLQJ�JHIRUPDOLVHHUG�GLH�LQ�IHLWH�DO�HHQ�GHFHQQLXP�DDQ�GH�JDQJ�ZDV��GH�
15/2�YHUDQGHUGH�YDQ�HHQ�EHODQJHQRUJDQLVDWLH�GLH�KHW�YHOG�YDQ�ODQGERXZNXQ�
GLJ�RQGHU]RHN�YHUWHJHQZRRUGLJGH��QDDU�HHQ� LGHHsQQHWZHUN�ZDDULQ�KHW�YHOG�DOV�
NODQNERUG�IXQJHHUGH�YRRU�GH�RQWZLNNHOLQJ�YDQ�YLVLHV�RS�JHULFKWH�WKHPD·V��2RN�
GH�15/2�QDP�DIVWDQG�WRW�GH�VHFWRU�HQ�EHVFKRXZGH�KHW�QLHW�PHHU�DOV�]LMQ�WDDN�
KHW�YHOG�WH�YHUWHJHQZRRUGLJHQ��,Q�SODDWV�GDDUYDQ�VSHHOGH�KLM�PHH�LQ�KHW�QLHXZH�
VSHO�YDQ�EHOHLGVRQWZLNNHOLQJ��GDW�LQ�WRHQHPHQGH�PDWH�HHQ�VWULMGSHUN�YDQ�H[SHUWV�
�������������������������������������������������� � ?�K *-$ ��� M.F �3EORT��� #- 3F #=&%UWV ��X.� Y- �� F-U.Z;Z%6->� � JLK *-$ ��� M.F �3EORT��� #- 3F #=&%UWV ��X.� Y- �� F-U.Z;Z%6->
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ZDV�JHZRUGHQ��'H�WDDN�GLH�GH�15/2�]LFK�VWHOGH��ZDV�RQGHU]RHN�RS�GH�EHOHLGV�
DJHQGD�WH�NULMJHQ�YDQXLW�KHW�LGHH�GDW�ZHWHQVFKDSSHOLMNH�RQGHUERXZLQJ�QRRG]D�
NHOLMN�ZDV�YRRU�HHQ�JRHG�EHOHLG�HQ�GH�WRHQHPHQGH�RQGHUNHQQLQJ�YDQ�NHQQLV�DOV�
SURGXFWLHIDFWRU��+HW�LQVWUXPHQW�GDW�GH�15/2�KLHUYRRU�RQWZLNNHOGH��ZDUHQ�GH�
WRHNRPVWYHUNHQQLQJHQ���
� �

�,Q������ZHUG�KHW�,QQRYDWLHQHWZHUN�LQJHVWHOG�HQ�YHUGZHHQ�GH�QDDP�15/2��'H�GRHOVWHOOLQJ�YDQ�
GH�15/2�ZDV�DO�YHHO� HHUGHU� LQJULMSHQG�JHZLM]LJG��HQ�ZDV�HLJHQOLMN� LQ�GH� ORRS�YDQ�]LMQ�EHVWDDQ�
YRRUWGXUHQG� DDQJHSDVW�� %LM� GH]H� JHOHJHQKHLG� ZHUG� XLWHLQGHOLMN� GH� QLHXZH� LGHQWLWHLW� ]LFKWEDDU�
JHPDDNW��)RUPHHO�ZHUG�GH�15/2�HFKWHU�QLHW�RSJHKHYHQ���
�
'H�QRWLH�YDQ�YHUNHQQLQJHQ�GRRN�DO�YDJHOLMN�RS�LQ�KHW�ZHUN�DDQ�GH�PHHUMDUHQ�
YLVLHV��LQ�GH�DOJHPHQH�EHVFKRXZLQJHQ�RYHU�GH�WRHNRPVW�YDQ�GH�ODQGERXZ�HQ�LQ�
GH�SUREOHHPVWXGLHV��PDDU�SDV�QD������EHJRQ�KHW�FRQFHSW�HFKW�JHVWDOWH�WH�NULMJHQ��
�=LH�YHUGHU�KRRIGVWXN���RYHU�GH�PHHUMDUHQYLVLHV���'LMNYHOG�6WRO�HQ�9HUNDLN�H[�
SORUHHUGHQ�LQ�GH�MDUHQ�����������GH�PDWHULH��PHW�RQGHU�PHHU�OLWHUDWXXUVWXGLHV��
9DQDI������JLQJ�PHQ�HQWKRXVLDVW�DDQ�GH�JDQJ��9ROJHQV�9HUNDLN��ZDV�HU�HHQ�JRHG�
GDJHOLMNV�EHVWXXU�GDW�KDUG�WURN�DDQ�KHW�RS�SRWHQ�]HWWHQ�YDQ�GH�WRHNRPVWYHUNHQ�
QLQJHQ�� ([SHUWV� ZHUGHQ� JHYUDDJG� YRRU� WKHRUHWLVFKH� HQ� SUDNWLVFKH� LQ]LFKWHQ��
0DDU�KHW�ZDV� HHQ� WULDO�DQG�HUURU�SURFHV��KHW� FRQFHSW�ZHUG� DO� GRHQGH�RQWZLN�
NHOG�HQ�HU�ZDV�JHHQ�JURQGLJH�WKHRUHWLVFKH�RQGHUERXZLQJ��'DW�ZDV�PHW�GH�PD�
WUL[RUJDQLVDWLH�KHHO�DQGHUV�JHZHHVW��GDDU�ODJ�HHQ�SURHIVFKULIW��GH�YHUDQWZRRUGLQJ�
YDQ� KHW� RQWZLNNHOLQJVSODQ� 'LHUOLMNH� 3URGXNWLH�� GH� ¶SURFHGXUH·� YDQ� GH� HHUVWH�
PHHUMDUHQYLVLH�� 1LHWWHPLQ� ZDV� GH� SHULRGH� YDQ� GH� WRHNRPVWYHUNHQQLQJHQ� HHQ�



� ���

JRHGH�SHULRGH�YRRU�GH�15/2� ��� [ ��
� +HW�YHUNHQQLQJVZHUN�PRHW�RRN�ZRUGHQ�JH]LHQ�WHJHQ�GH�DFKWHUJURQG�YDQ�GH�
URO�YDQ�GH�15/2�DOV�VHFWRUUDDG��0HW�KHW�LGHH�YDQ�VHFWRUUDGHQ�KDG�1HGHUODQG�LQ�
GH� MDUHQ� ]HYHQWLJ� YRRURSJHORSHQ� LQ� KHW� GHQNHQ�RYHU�ZHWHQVFKDSVEHOHLG��&HQ�
WUDDO�LQ�GH�RQWZLNNHOLQJ�YDQ�KHW�ZHWHQVFKDSVEHOHLG�LQ�GH�MDUHQ�WDFKWLJ�VWRQG�KHW�
YUDDJVWXN�YDQ�GH�DIVWHPPLQJ�YDQ�RQGHU]RHN�RS�PDDWVFKDSSHOLMNH�EHKRHIWHQ�HQ�
GH�URO�YDQ�ZHWHQVFKDS�DOV�VWUDWHJLVFKH�PRJHOLMNKHLG��9RRUXLW]LHQ�ZDV�GDDUELM�HHQ�
SULPDLUH�QRRG]DDN� ����c �*HGXUHQGH�HHQ�GHFHQQLXP�KDG�KHW�VWHOVHO�YDQ�VHFWRUUDGHQ�
]LFK�XLWJHNULVWDOOLVHHUG�WRW�HHQ�SDOHW�YDQ�PHHU�HQ�PLQGHU�VXFFHVYROOH�LQVWHOOLQJHQ��
'H�5$:22�KDG�HHQ�RQGXLGHOLMNH�WDDN�HQ�IXQFWLRQHHUGH�PRHL]DDP��GH�*52�
LV� HHQ� DDQKDQJVHO� YDQ� GH�*H]RQGKHLGVUDDG� JHZRUGHQ�� GH� 352� IXQFWLRQHHUGH�
QLHW�HQ�JLQJ�RS�LQ�GH�5012��'H�5012�GHHG�KHW�JRHG�PHW�KHW�SURGXFHUHQ�
YDQ�YHUNHQQHQGH�VWXGLHV��SUHFLHV�GDWJHQH�ZDDURS�GH�15/2�]LFK�LQ������JLQJ�
FRQFHQWUHUHQ��'H�WZHH�UDGHQ�KDGGHQ�RRN�YDQDI�KHW�EHJLQ�KHFKW�VDPHQJHZHUNW�
YDQZHJH� GH�RYHUODS� LQ� EHOHLGVWHUUHLQHQ�� ,Q� SODDWV� YDQ� LQ� HHQ� FRPSHWHQWLHVWULMG�
KDG�GLW�JHUHVXOWHHUG�LQ�VWUXFWXUHOH�VDPHQZHUNLQJ�HQ�DIVWHPPLQJ��+HW�JURWH�YHU�
VFKLO�ZDV�GDW�GH�15/2�]LMQ�WUDGLWLRQHOH�FR|UGLQDWLHWDDN�HQ��DSSDUDDW�KDG��WHUZLMO�
GH�5012�]LFK�XLWVOXLWHQG�EHJDI�LQ�GH�KRJHUH�UHJLRQHQ�YDQ�EHOHLGVYRUPLQJ��'H�
GRRUZHUNLQJ�YDQ�GH�PRRLH�SODQQHQ�YDQ�GH�5012�ZDV�GDDUPHH�RQGXLGHOLMN��
:H�KHEEHQ�HFKWHU�JH]LHQ�GDW�GLH�IUDDLH�RQGHUERXZ�WHYHQV�GH�]ZDNWH�ZDV�YDQ�GH�
15/2�DOV�VHFWRUUDDG��'H�XLWZHJ�GLH�GH�15/2�XLWHLQGHOLMN�NRRV�XLW�KHW�GLOHP�
PD� YDQ� GH� K\EULGH� RQGHU]RHNVPDQDJHPHQW�ZHWHQVFKDSVEHOHLG�� ZDV� YHUNHQ�
QLQJVZHUN��0HQ�]RX�GXV�NXQQHQ�]HJJHQ�GDW�GH�15/2�LHWV�JLQJ�GRHQ�ZDDU�GH�
5012�JRHG�LQ�ZDV� ��� d �
� $OV�VHFWRUUDDG�ZHUG�GH�15/2�DOV�VXFFHVYRO�EHVFKRXZG��2QGDQNV�GH�GLOHP�
PD·V�YDQ�GH�MDQXVNRS�HQ�RQGDQNV�GH�LQHUWLH�GRRU�GH�LQGDOLQJ�LQ�':7��VSHHOGH�
GH�15/2�WH�PLGGHQ�YDQ�GH�VHFWRUUDGHQ�LQ�GH�&26�GH�HHUVWH�YLRRO��:DDUVFKLMQ�
OLMN�LV�GDW�PHW�QDPH�WH�GDQNHQ�JHZHHVW�DDQ�GH�UHIOHFWLHYH�VWXNNHQ�YDQ�9HUNDLN��
GLH�HHQ�EHODQJULMNH�ELMGUDJH�OHYHUGHQ�DDQ�KHW�GHQNHQ�RS�PHWDQLYHDX�RYHU�ZHWHQ�
VFKDSVEHOHLG��%LM�QDGHUH�EHVFKRXZLQJ�]RX�PHQ�NXQQHQ�VWHOOHQ�GDW�KHW�&26�KHW�
IRUXP�ERRG�ZDDU�GH�15/2�]LFK�LQ�GH�YRRUJDDQGH�SHULRGH�ZHO�NRQ�PDQLIHVWH�
UHQ��7HUZLMO�GH�DIVWDQG�WRW�KHW�RQGHU]RHNVYHOG�JURWHU�ZHUG�HQ�GH�]LFKWEDDUKHLG�
RS�KHW�EHOHLGVYHOG�RQWWURNNHQ�ZHUG�GRRU�GH�':7��NRQ�GH�15/2�]LFK�DOV�VHF�
WRUUDDG�RSVWHOOHQ�DOV�SULPXV�LQWHU�SDUHV��$DQJHQRPHQ�PDJ�ZRUGHQ�GDW�GLW�WHYHQV�
HHQ�EHODQJULMNH�IDFWRU�LV�JHZHHVW�YRRU�KHW�YRRUWEHVWDDQ�YDQ�GH�15/2�LQ��������
�
� 'H�YLHUGH�UDDG������������
� 'H�RSULFKWLQJ�YDQ�GH�15/2�¶QLHXZH�VWLMO·�LQ������ZDV�HHQ�JURWH�YHUDQGH�
�������������������������������������������������� � \�K *-$ ��� M.F �3EORT��� #- 3F #=&%UWV ��X.� Y- �� F-U.Z;Z%6->� � h��!" Y.CD�S&%�G� «���© � ·(¸!��£;¦ &.6%6-�%8%�->� � jLnG��kOF $ &.� K *.$ ��� CD�9,.F  3F � � >
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ULQJ��1LHW�DOOHHQ�GH�WDDN�YDQ�GH�UDDG�ZDV�QLHXZ��RRN�KHW�EHVWXXU�HQ�GH�VWDI�ZHU�
GHQ�JHKHHO�YHUQLHXZG� �YDQ�GH� VWDI�EOHYHQ�RYHULJHQV�GH�PHHVWHQ� LQ�GLHQVW���'H�
UDDG�JLQJ�EHVWDDQ�XLW�HHQ�$OJHPHQH�5DDG�HQ�HHQ�'DJHOLMNV�%HVWXXU��,Q�GH�UDDG�
QDPHQ� YHUWHJHQZRRUGLJHUV� YDQ� RYHUKHLG�� ZHWHQVFKDS� HQ� VDPHQOHYLQJ� j� WLWUH�
SHUVRQHO�]LWWLQJ��'H�YURHJHUH�RQGHUERXZ�ZHUG�YHUYDQJHQ�GRRU�HHQ�QHWZHUN�YDQ�
NODQNERUGJURHSHQ��ZRUNVKRSV��EHJHOHLGLQJVFRPPLVVLHV��HQ]RYRRUW��GLH�KHW�ZHUN�
YDQ�GH�UDDG�RQGHUVWHXQGHQ��'H�KRRIGWDDN�EHVWRQG�XLW�KHW�RQWZLNNHOHQ�YDQ�VWUD�
WHJLVFKH�EHOHLGVYRUPLQJ�YRRU�KHW�ODQGERXZNXQGLJ�RQGHU]RHN�RS�EDVLV�YDQ�WRH�
NRPVWYHUNHQQLQJHQ�HQ�RQGHU]RHNVSURJUDPPD·V�RS�KRRIGOLMQHQ��%LM�GLW�DOOHV�ZDV�
ZHWHQVFKDS� QLHW� ODQJHU� KHW� H[FOXVLHYH� DDQGDFKWVJHELHG�� KHW� JLQJ� QX�RP�PDDW�
VFKDSSHOLMNH� YHUNHQQLQJHQ� LQ� UHODWLH� WRW� GH� ODQGERXZ�� 
:DDU� GH� 15/2� ]LFK�
YRRUKHHQ�YRRUDO�ULFKWWH�RS�GH�DFWXHOH�HQ�PLGGHOODQJH�WHUPLMQ�NHQQLVEHKRHIWHQ��
KRXGW�]H�]LFK�QX�EH]LJ�PHW�YHUNHQQLQJ�YDQ�PDDWVFKDSSHOLMNH��ZHWHQVFKDSSHOLMNH�
HQ�WHFKQRORJLVFKH�RQWZLNNHOLQJHQ�PHW�HHQ�WLMGVSHUVSHFWLHI�YDQ����j����MDDU�
�
� ,QKRXGHOLMN�ZDV�GH�YHUQLHXZLQJ�RRN�JURRW��KHW�JLQJ�QLHW�ODQJHU�RP�FRQFUHHW�
RQGHU]RHN� �LQFOXVLHI�GH�EHRRUGHOLQJ�GDDUYDQ���PDDU�RP�NHQQLVRQWZLNNHOLQJ� HQ�
LQQRYDWLH�DOVRRN�GH�YHUNHQQLQJ�GDDUYDQ��*HEOHYHQ�ZDV�GH�UHIOHFWLH�RS�KHW�HLJHQ�
IXQFWLRQHUHQ��]RDOV�GDW� LQ�GH�0DQDJHPHQW�5HVHDUFK�6WXGLHV�HHQ�YRUP�KDG�JH�
NUHJHQ��+HW�NUHHJ�QX�GH�YRUP�YDQ�GH�RQWZLNNHOLQJ�YDQ�KHW�WKHPD�¶OHUHQGH�RU�
JDQLVDWLH·�DOV�ppQ�YDQ�GH�SURMHFWHQ��9HUJHOHNHQ�PHW�YRRUJDDQGH� MDUHQ��QDP�KHW�
EXGJHW�HQRUP�WRH������PLOMRHQ�YRRU�VWDI�HQ�VWXGLHV��'DDUPHH�NRQGHQ�RSGUDFKWHQ�
ZRUGHQ�JHJHYHQ�²�LQ�GH�MDUHQ�]HYHQWLJ�HQ�WDFKWLJ�ZHUGHQ�UDSSRUWHQ�QRJ�YULMZLO�
OLJ� JHSURGXFHHUG� ²� HQ� GDW�EOHHN� HHQ�NUDFKWLJ�PLGGHO�RP�GH� SDUWLFLSDWLH� LQ� GH�
15/2� WH� EHYRUGHUHQ�� 0HQVHQ� PHW� FUHDWLHYH� LGHHsQ� ZHUGHQ� LQJHKXXUG�� =H�
ZHUGHQ� JHPRELOLVHHUG� HQ� XLWJHGDDJG�� =H� RQWGHNWHQ� GDW� KHW� OHXN�ZDV� RP� LHWV�
YRRU�GH�15/2�WH�GRHQ��=R�RQWZLNNHOGH�]LFK�HHQ�QLHXZ�QHWZHUN�YDQ�EHWURN�
NHQ�PHQVHQ� ��� e ��
� ,Q�KHW� YHUNHQQLQJVZHUN�KLHOG�GH�15/2�]LFK�ZHHU�PHHU�EH]LJ�PHW�GH� LQ�
KRXG�YDQ� ODQGERXZNXQGLJ�RQGHU]RHN��KRH]HHU�GH�DDUG�GDDUYDQ�RRN�YHUDQGHUG�
ZDV��+HW�JLQJ�QLHW�ODQJHU�PHHU�RP�KHW�RUJDQLVHUHQ�YDQ�SURFHVVHQ�RP�GDW�RQGHU�
]RHN�GRHOPDWLJ�WH�ODWHQ�YHUORSHQ��GLH�FR|UGLQHUHQGH�WDDN�EHKRRUGH�WRW�KHW�YHU�
OHGHQ��'H�15/2�VWHOGH�]LFK�RS�DOV�HHQ�RQDIKDQNHOLMN�GHQNHU��HHQ�SRVLWLH�GLH�ELM�
GH�GRRUVWDUW�YDQ������GRRU�LHPDQG�DOV�'H�=HHXZ�RRN�GRHOEHZXVW�ZHUG�QDJH�
VWUHHIG��+HW�GRHO�ZDV�GH�WDPHOLMN�DEVWUDFWH�QRWLH�YDQ�¶RPVODJ�LQ�GH�ODQGERXZ·�HQ�
GDW� LV� LQ� WZHH�RS]LFKWHQ� LOOXVWUDWLHI�YRRU�GH�JHVFKLHGHQLV�YDQ�GH�15/2�DOV� LQ�
WHUPHGLDLUH�RUJDQLVDWLH��(QHU]LMGV�LV�KHW�IRUPXOHUHQ�YDQ�HHQ�GHUJHOLMN�H[WHUQ�GRHO�
²�H[WHUQ�YRRU�GH�EHWURNNHQ�SDUWLMHQ�²�NHQPHUNHQG�YRRU�LQWHUPHGLDLUH�RUJDQLVD�
WLHV� GLH� HHQ� RQDIKDQNHOLMNH� SRVLWLH� ZLOOHQ� EHVWHQGLJHQ�� $QGHU]LMGV� YRUPGH� KHW�
IRUPXOHUHQ�YDQ�HHQ�GHUJHOLMN�H[WHUQ�HQ�DEVWUDFW�GRHO�YRRU�GH�15/2�HHQ�IRUPD�
OLVHULQJ�YDQ�GH�GLIIXVH�LQYORHG�GLH�GH�UDDG�DOWLMG�KDG�JHNHQG��:DDU�KHW�HIIHFW�YDQ�
�������������������������������������������������� � mLK *-$ ��� M.F �3EORT��� #- 3F #=&%UWV ��X.� Y- �� F-U.Z;Z%6->



� ���

GH�HHUVWH�PHHUMDUHQYLVLHV�QRJ�EHVWHPSHOG�ZHUG�DOV�HHQ�GHQNRPVODJ�ELM�RQGHU]RH�
NHUV�HQ�RQGHU]RHNVOHLGHUV�PHW�EHWUHNNLQJ� WRW� VWUDWHJLVFK�SODQQHQ��ZHUG�QX�HHQ�
YHUJHOLMNEDDU�DOJHPHQH�QRWLH�YRRU�GH�KHOH�VHFWRU�EHVWHPSHOG�DOV�IRUPHHO�GRHO�YDQ�
GH�DFWLYLWHLWHQ��'H�15/2�RULsQWHHUGH�]LFK�KLHUELM�QLHW�]R]HHU�RS�GH�RQGHU]RH�
NHUV� DOV� ZHO� RS� EHOHLGVPDNHUV� LQ� GLYHUVH� JHOHGLQJHQ� HQ�ZDW�PHQ� ]RX� NXQQHQ�
QRHPHQ�RSLQLRQ�OHDGHUV��
� ,Q� GH� ODDWVWH� YLMI� MDDU� ODJ� GH�QDGUXN�RS�KHW� YHUKHOGHUHQ� YDQ� GH�XLWGDJLQJHQ�
YRRU� GH� ODQGERXZVHFWRU� HQ� KHW� RQWZHUSHQ� YDQ� VWUDWHJLHsQ�� 'H� YUDDJ� KRH� GLH�
LGHHsQ�LQ�DFWLH�RP�WH�]HWWHQ�ZDUHQ��EOHHI�GDDUELM�RS�GH�DFKWHUJURQG��7RHQ�QD�YLMI�
MDDU� GH� YUDDJVWXNNHQ�PHW� EHWUHNNLQJ� WRW� DJURFOXVWHU� HQ� JURHQH� UXLPWH� LQ� NDDUW�
ZDUHQ�JHEUDFKW�HQ�RS�GH�DJHQGD�JH]HW��ZDUHQ�YHUNHQQLQJHQ�QLHW�PHHU�QRGLJ��'H�
15/2�NRQ�RSJHKHYHQ�ZRUGHQ�HQ�HHQ�QLHXZH�RSJDYH�]RHNHQ��8LW�GH�YHUNHQ�
QLQJHQ�EOHHN� GDW� HU� LQ� KHW� ODQGERXZV\VWHHP�JURWH� YHUDQGHULQJHQ� DDQ� ]DWHQ� WH�
NRPHQ��GDDU�PRHVW�GH�15/2�]LFK�GXV�RS�JDDQ�ULFKWHQ� ��� f �
�
� 1DDU�HHQ�LQQRYDWLHQHWZHUN�
� 9HUJHOHNHQ�PHW� GH� LQHUWLH� YDQ� GH�15/2� URQG� ������ YDOW� GH� VQHOKHLG� RS�
ZDDUPHH�GH�RUJDQLVDWLH�]LFK�HLQG�MDUHQ�QHJHQWLJ�ZHGHURP�YHUQLHXZGH��9LHU�MDDU�
QD�GH� LQVWHOOLQJ�YDQ�GH�15/2�¶QLHXZH�VWLMO·�ZHUG�GH� UDDG�JHsYDOXHHUG�HQ�HHQ�
QLHXZH�SHULRGH�DDQEHYROHQ��1DDU�DDQOHLGLQJ�YDQ�GH�HYDOXDWLH�JDI�GH�PLQLVWHU�GH�
15/2� WZHH� KRRIGWDNHQ�� VWUDWHJLVFKH� WRHNRPVWYHUNHQQLQJHQ� HQ� EURHGSODDWV�
YRRU� V\VWHHPLQQRYDWLHV�� (U� ZHUG� HHQ� EXVLQHVVSODQ� RSJHVWHOG� HQ� YRRUMDDU� �����
JLQJ�GH�QLHXZH�RUJDQLVDWLH�YDQ�VWDUW�RQGHU�GH�QDDP�,QQRYDWLH�1HWZHUN�*URHQH�
5XLPWH�$JURFOXVWHU��'H�YHUDQGHULQJ�ZDV�HYHQ�LQJULMSHQG�DOV�LQ�������ZHGHURP�
ZHUGHQ�EHVWXXU�HQ�VWDI�YHUQLHXZG��'H�RSYDWWLQJ�GDW�YHUNHQQLQJHQ�KXQ� ODQJVWH�
WLMG� KDGGHQ� JHKDG��ZHUG� HFKWHU� QLHW� RQPLGGHOOLMN� GRRU� LHGHUHHQ� JHGHHOG��0HW�
QDPH�GH�YRRU]LWWHU�YDQ�GH�15/2��5|UVFK��ZLOGH�HUPHH�GRRUJDDQ��+HW�EHVWXXU�
ZDV�YDQ�PHQLQJ�GDW�KHW�ZHUNHQ�DDQ�V\VWHHPLQQRYDWLHV�JRHG�ZDV�DOV�H[WUD� WDDN��
PDDU�QLHW� DOV�KRRIGWDDN��8LWHLQGHOLMN�ZHUG�KHW�KHOH�EHVWXXU�YHUQLHXZG�HQ�NRQ�
KHW�LQQRYDWLHQHWZHUN�YDQ�VWDUW�JDDQ���
� 'H�QLHXZH�WDDNVWHOOLQJ�ZDV�GRRU�9HUNDLN�DO�HHQ�WLMGMH�YRRUEHUHLG��,Q�WHJHQ�
VWHOOLQJ�WRW�GH�YHUNHQQLQJHQ�ZDV�KHW�FRQFHSW�
V\VWHHPLQQRYDWLH
�YDQXLW�HHQ�WKHR�
UHWLVFKH�RQGHUERXZLQJ�RQWZLNNHOG��2QGHU�GH� WLWHO� ,QQRYHUHQ�PHW�DPELWLH�ZDV�
HHQ�VFKHWV�XLWJHZHUNW�RYHU�QLHXZH�FRQFHSWHQ�YRRU�NHQQLVEHOHLG��GH�SOXULIRUPL�
WHLW� YDQ� GH� ODQGERXZ� HQ� V\VWHHPLQQRYDWLHV� ��� g � ,Q� KHW� ,QQRYDWLH1HWZHUN� LV� KHW�
LGHH�YDQ�SLRQLHUHQ�JHs[SOLFLWHHUG�HQ�WRW�KRRIGWDDN�YHUKHYHQ��9HUQLHXZHQG�ZDV�
GH�15/2�DOWLMG�DO�JHZHHVW��PDDU�GH�PDQLHU�ZDDURS�HQ�KHW�GHQNHQ�GDDURYHU�LV�LQ�
GH� ORRS� YDQ� HHQ� KDOYH� HHXZ� LQJULMSHQG� JHZLM]LJG�� ,Q� GH� MDUHQ� ]HVWLJ� YLHO� KHW�
VDPHQ�PHW�GH�VWDI��GH�VHFUHWDULV�LQ�KHW�ELM]RQGHU��:DQVLQN�]DJ�QLHXZH�NDQVHQ�HQ�
�������������������������������������������������� � �LK *-$ ��� M.F �3EORT��� #- 3F #=&%UWV ��X.� Y- �� F-U.Z;Z%6->� � �A)DB._ $ ��*�&;ü�£S£���«��   ��£;>
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YRQG�KHW�OHXN�RP�QLHXZH�GLQJHQ�WH�GRHQ��ZDW�KLM�GHHG�GRRU�SHUVRRQOLMN�PHQVHQ�
XLW� ]LMQ� QHWZHUN� WH�PRELOLVHUHQ��'H�15/2�ZDV� LQ� ]LMQ� HHUVWH� IDVH� YRRUDO� HHQ�
YRUPJHYHU�YDQ� DFWLHV�� ,Q� GH� MDUHQ� ]HYHQWLJ� HQ� WDFKWLJ� LV� ODQJ]DDPDDQ� HHQ� YHU�
VFKXLYLQJ� QDDU� VWUDWHJLVFK� GHQNHQ� �]LM� KHW� EHSHUNW� WRW� ODQGERXZNXQGLJ� RQGHU�
]RHN�� ]LFKWEDDU�� WHUZLMO� LQ� GH�PHHUMDUHQYLVLHV� GH� QRRG]DDN� YDQ� KHW� IRUPXOHUHQ�
YDQ�XLWGDJLQJHQ�GXLGHOLMN�EHJLQW� WH�ZRUGHQ��%LM�GH�15/2�¶QLHXZH� VWLMO·�ZHUG�
KHW�GHQNHQ�RYHU�LQQRYDWLHYH�RQWZLNNHOLQJHQ�H[SOLFLHW�HHQ�KRRIGWDDN�HQ�GRPL�
QHHUGHQ� KHW� YHUKHOGHUHQ� YDQ� XLWGDJLQJHQ� HQ� KHW� XLW]HWWHQ� YDQ� VWUDWHJLHsQ��1X�
GLH�KHOGHU�ZDUHQ��NRQ�KHW�,QQRYDWLH1HWZHUN�ZHHU�RS�DFWLHV�IRFXVVHQ��0DDU�DQ�
GHUV�GDQ�LQ�GH�MDUHQ�]HVWLJ��JHEHXUGH�GLW�QX�RS�EDVLV�YDQ�HHQ�JHs[SOLFLWHHUG�WRH�
NRPVWEHHOG�HQ�HHQ�XLWJH]HWWH�VWUDWHJLH���
� 'H�RPJHYLQJ�YDQ�GH�15/2�LV�IXQGDPHQWHHO�YHUDQGHUG��'H�JRHG�JHRUJDQL�
VHHUGH� VHFWRU� YDQ� ZHOHHU� LV� HHQ� GLIIXXV� EHODQJHQYHOG� JHZRUGHQ�� ZDDUELM� KHW�
PRHLOLMN�LV�EHWURNNHQHQ�WH�PRELOLVHUHQ��/DQJH�WLMG�KHHIW�GH�15/2�RS�GH�YHUDQ�
GHULQJHQ�NXQQHQ�LQVSHOHQ��]RQGHU�GDDUELM�IXQGDPHQWHHO�WH�YHUDQGHUHQ��'H�5DDG�
QDP� WXVVHQ� ����� HQ� ����� VWHHGV� QLHXZH� WDNHQ� RS� ]LFK�� WHUZLMO� RXGH� IXQFWLHV�
EOHYHQ� EHVWDDQ�� 7HUXJNLMNHQG� NXQQHQ� YHUVFKLOOHQGH� RQWZLNNHOLQJHQ� ZRUGHQ�
JH]LHQ� DOV� YURHJH� LQGLFDWLHV� GDW� GH� 15/2� DOV� LQWHUPHGLDLUH� RUJDQLVDWLH� HHQ�
QLHXZH�SRVLWLH�PRHVW�]RHNHQ��GH�EHSHUNWH�PRJHOLMNKHGHQ�YDQ�GH�RQGHUERXZ�RP�
RS�ODQJH�WHUPLMQ�WH�GHQNHQ��GH�YHUVWHUNLQJ�YDQ�KHW�LQWHUQH�RQGHU]RHNVPDQDJH�
PHQW�YDQ�GH�SDUWLFLSHUHQGH�LQVWHOOLQJHQ��GH�RQGHUEUHQJLQJ�ELM�KHW�0LQLVWHULH�YDQ�
/DQGERXZ�HQ�KHW�XLWHHQYDOOHQ�YDQ�GH�ODQGERXZVHFWRU��9DQ�HON�YDQ�GH�IDFWRUHQ�
NDQ�ZRUGHQ�EHZHHUG�GDW�KLM�DDQ�GH�ZLHJ�VWRQG�YDQ�GH�RSKHIILQJ�YDQ�GH�15/2��
,Q�KHW�OLFKW�YDQ�GLH�YHUDQGHULQJHQ�LV�KHW�ZHOOLFKW�RSPHUNHOLMNHU�GDW�GH�15/2�LQ�
�����HHQ�QLHXZH�NDQV�NUHHJ��'H�PDQLHU�ZDDURS�GH�NDQV�ZHUG�JHJUHSHQ��ODDW�HHQ�
YDQ�GH�NUDFKWHQ�YDQ�GH�RUJDQLVDWLH�]LHQ�GLH�DOV�HHQ�URGH�GUDDG�GRRU�GH�JHVFKLH�
GHQLV�KHHQ�ORRSW��GH�PRJHOLMNKHLG�WRW�ZHOEHZXVWH�]HOI�SRVLWLRQHULQJ�YDQ�GH�RU�
JDQLVDWLH� HQ� UHIOH[LYLWHLW� RS� KHW� HLJHQ� IXQFWLRQHUHQ�� 'H� WZHH� PHQVHQ� GLH� GH�
15/2� ULFKWLQJ� JDYHQ� ²�:DQVLQN� HQ�9HUNDLN� ²� KDGGHQ� HHQ� KHOGHU� LGHH� RYHU�
KXQ�RUJDQLVDWLH�HQ�GDW�LV�GH�WZHHGH�URGH�GUDDG��'H�15/2�KDG�JHHQ�PDFKW�HQ�
PRHVW� KHW�KHEEHQ� YDQ�RYHUWXLJLQJVNUDFKW� HQ� GDDUYRRU� KDG� MH�GH� EHVWH�PHQVHQ�
QRGLJ���
�


