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'H� 1HGHUODQGVH� ODQGERXZVHFWRU� KHHIW� ]LFK� QD� ����� VWHUN� RQWZLNNHOG� HQ� LV�
XLWJHJURHLG�WRW�HHQ�YDQ�GH�VXFFHVYROVWH�VHFWRUHQ�YDQ�GH�1HGHUODQGVH�HFRQRPLH��
'DQN]LM�KHW�VDPHQNRPHQ�YDQ�HHQ�DDQWDO�IDFWRUHQ��]RDOV�GH�EHVFKHUPLQJ�YDQ�GH�
ODQGERXZSULM]HQ�� GH� RQWZLNNHOLQJ� YDQ� KHW� ODQGERXZEHOHLG� YDQ� GH� (XURSHVH�
*HPHHQVFKDS� �(*��� GH� VWHUNH� RUJDQLVDWLHJUDDG� YDQ� GH� VHFWRU� HQ� GH�
ZHWHQVFKDSSHOLMNH�HQ�WHFKQRORJLVFKH�RQWZLNNHOLQJ��RQWVWRQG�HHQ�G\QDPLHN�YDQ�
UDWLRQDOLVDWLH�� PHFKDQLVHULQJ�� VSHFLDOLVDWLH� HQ� VFKDDOYHUJURWLQJ�� 7\SHUHQG� LV� GH�
RQWZLNNHOLQJ�YDQ�GH�PHONYHHKRXGHULM� � �:DDU�LQ����������PDQXUHQ�SHU�NRH�SHU�
MDDU� QRGLJ� ZDUHQ� YRRU� KHW� PHONHQ� HQ� GH� YHU]RUJLQJ�� ZDV� GDW� GDQN]LM� GH�
LQYRHULQJ�YDQ�KHW�PDFKLQDDO�PHONHQ��GH� OLJER[VWDO� HQ�KHW� WDQNPHONHQ� LQ������
JHUHGXFHHUG�WRW�ELMQD����XXU�SHU�NRH�SHU�MDDU���+HW�DDQWDO�EHGULMYHQ�QDP�DI�YDQ�
UXLP��������� LQ������ WRW�ELMQD�������� LQ�������ZDDUELM�KHW�JHPLGGHOGH�DDQWDO�
NRHLHQ�VWHHJ�YDQ�����QDDU�������9HHO]HJJHQG�LV�RRN�GDW�ZDDU�LQ������PDDU�HHQ�
WZHHKRQGHUGWDO�EHGULMYHQ��������PHHU�GDQ����NRHLHQ�KDG��HU�LQ������ELMQD������
EHGULMYHQ��������ZDUHQ�PHW�PHHU�GDQ�����NRHLHQ��.RHLHQ�GLH�LQ�YHHO�RS]LFKWHQ�
YHUVFKLOGHQ�YDQ�GH�NRHLHQ�LQ�GH�MDUHQ�YLMIWLJ��*HRUJDQLVHHUGH�YHHYHUEHWHULQJ�YLD�
PRGHUQH� IRNWHFKQLHNHQ� HQ� LPSRUW� YDQ� KHW� )ULHVLDQ� +ROVWHLQUDV� OHLGGHQ� WRW�
VWDQGDDUGLVDWLH� YDQ� GH� PHONNRH� HQ� HHQ� DIQDPH� YDQ� WUDGLWLRQHOH� UDVVHQ�� +HW�
OHYHQVSDWURRQ�HQ�GH�YRHGLQJ�YDQ�GH�NRH�ZHUGHQ�JHKHHO�JHULFKW�RS�RSWLPDOLVDWLH�
YDQ� GH�PHONSURGXFWLH��'H� JHPLGGHOGH�PHONJLIW� SHU� NRH� VWHHJ� YDQ� ELMQD� �����
OLWHU�SHU�MDDU�QDDU������OLWHU�SHU�MDDU��0HW�GH�UDWLRQDOLVDWLH�YDQ�GH�EHGULMIVYRHULQJ�
ZHUG�GH�NRH�YDQ�GH�ZHLGH�QDDU�GH� OLJER[HQVWDO�YHUSODDWVW��ZDDUELM� LQ� VRPPLJH�
EHGULMYHQ� GH� 
RSEUHQJVW� SHU� VWDOSODDWV
� GH� QLHXZH� UHNHQHHQKHLG� ZHUG� YRRU�
RSWLPDOLVDWLH�LQ�SODDWV�YDQ�GH�
RSEUHQJVW�SHU�NRH
���

+HW�LV�PRHLOLMN�RP�ppQ�IDFWRU�YRRU�GH�JURHL�YDQ�GH�ODQGERXZVHFWRU�DDQ�WH�
ZLM]HQ��6WLMJLQJ�YDQ�GH�ORRQNRVWHQ�PDDNWH�KHW�DDQWUHNNHOLMN�RP�YLD�PHFKDQLVDWLH�
HQ� UDWLRQDOLVDWLH� GH� DUEHLGVSURGXFWLYLWHLW� WH� YHUKRJHQ� HQ� ]R� GH� ORRQNRVWHQ� WH�
UHGXFHUHQ�� 0DDU� HYHQ]R� NRQGHQ� GRRU� YHUEHWHUGH� SURGXFWLYLWHLW� GH� ORQHQ�
ZRUGHQ� YHUKRRJG�� 0HFKDQLVDWLH� PDDNWH� VFKDDOYHUJURWLQJ� PRJHOLMN�� PDDU�
VFKDDOYHUJURWLQJ� FUHsHUGH� RRN� GUXN� RP� YHUGHU� WH� PHFKDQLVHUHQ�� 'H� RYHUKHLG�
VWLPXOHHUGH� HQ� IDFLOLWHHUGH� LQ� KDDU� EHOHLG� GH� JURHL� YDQ� GH� ODQGERXZVHFWRU��

������������������������������������������������������� � =LH� 6FKRW�� 7HFKQLHN� LQ� 1HGHUODQG�� 'HHO� �� /DQGERXZ� HQ� 9RHGLQJ�� KIGVW� �� �3�5�� 3ULHVWHU�� HQ� ��� �-��
%LHOHPDQ���
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2UJDQLVDWLHV� DOV� KHW� /DQGERXZVFKDS�RUJDQLVHHUGHQ�RYHUOHJ� WXVVHQ� YHUVFKLOOHQGH�
SDUWLMHQ�HQ�VWHPGHQ�EHODQJHQ�YDQ�YHUVFKLOOHQGH�JURHSHQ�LQ�GH�VHFWRU�RS�HONDDU�DI��
PDDU�ZHOOLFKW� QRJ�EHODQJULMNHU�� ]H� EHPLGGHOGHQ�RRN� WXVVHQ� GH�ZHQVHQ� YDQ� GH�
VHFWRU�HQ�GH�UHJHOJHYLQJ�GRRU�RYHUKHGHQ��+LVWRULVFKH�UHFRQVWUXFWLHV�ODWHQ�VWHHGV�
]LHQ�GDW�GH�JURHL�YDQ�GH� ODQGERXZVHFWRU� WH�GDQNHQ� LV� DDQ�HHQ�FRPELQDWLH�YDQ�
HONDDU�YHUVWHUNHQGH�IDFWRUHQ� � ��

(pQ� YDQ�GLH� IDFWRUHQ� LV� KHW� EHIDDPGH� 
292�GULHOXLN
� ²� GH� FRPELQDWLH� HQ�
DIVWHPPLQJ�YDQ�RQGHU]RHN��YRRUOLFKWLQJ�HQ�RQGHUZLMV��'H�ZLM]H�ZDDURS�GH�WHUP�
292�GULHOXLN�ZHUG�JHEUXLNW��VXJJHUHHUW�HHQ�JRHG�GRRUGDFKW�V\VWHHP�YDQ�QDXZ�
RS�HONDDU�DIJHVWHPGH�LQVWDQWLHV�YRRU�NHQQLVSURGXFWLH���RYHUGUDFKW�HQ��WRHSDVVLQJ��
$OV�ZH�HFKWHU�DOOHHQ�DO�GH�RQWZLNNHOLQJ�YDQ�KHW�RQGHU]RHN�EHNLMNHQ��RQWVWDDW�HHQ�
DQGHU� EHHOG��'H� LQVWLWXWLRQHOH� RSERXZ�YDQ�KHW� GULHOXLN� EHJRQ� DO� DDQ�KHW� HLQG�
YDQ� GH� QHJHQWLHQGH� HHXZ� PHW� GH� RSULFKWLQJ� YDQ� ODQGERXZVFKROHQ�� GH�
DDQVWHOOLQJ�YDQ�YRRUOLFKWHUV�HQ�GH� LQVWHOOLQJ�YDQ�GH�HHUVWH�SURHIVWDWLRQV��ZDDUELM�
WHONHQV� DQGHUH� SHUVRQHQ� KHW� LQLWLDWLHI� QDPHQ�� ,Q� KHW� EHJLQ� YDQ� GH� WZLQWLJVWH�
HHXZ�ZDV� HU� HHQ� ]RGDQLJ� SDOHW� YDQ�RQGHU]RHNVLQVWLWXWLHV� RQWVWDDQ�� GDW� HU� GRRU�
YRRUDDQVWDDQGH�ODQGERXZNXQGLJH�RQGHU]RHNHUV�RP�HHQ�EHWHUH�FR|UGLQDWLH�ZHUG�
JHYUDDJG� � � ,Q� HHQ� EHWRRJ� RS� GH� .ZHNHUVGDJ� YDQ� GH� DFKWVWH� 1HGHUODQGVH�
/DQGERXZZHHN�LQ������SOHLWWH�GH�KRRJOHUDDU�SODQWHQYHUHGHOLQJ�LQ�:DJHQLQJHQ��
SURI�� %URHNHPD�� YRRU� GH� RSULFKWLQJ� YDQ� DVVRFLDWLHV� URQG� 
REMHFWHQ
�� ]RDOV� GH�
VXLNHUELHW�� GH� VWDOPHVW� HQ� KHW� VFKDDS�� %LQQHQ� GH]H� DVVRFLDWLHV� ]RXGHQ� GH�
SURGXFHQWHQ� HQ� YHUZHUNHUV� YDQ� GH]H� SURGXFWHQ� NXQQHQ� VDPHQZHUNHQ� HQ� KHW�
RQGHU]RHN�QDDU�GLH�REMHFWHQ�ULFKWHQ�RS�KXQ�GDDGZHUNHOLMNH�EHKRHIWHQ��2S�GLH�
PDQLHU�NRQ�RRN�HHQ�KDOW�ZRUGHQ�WRHJHURHSHQ�DDQ�GH�VSHFLDOLVDWLH�DOV�JHYROJ�YDQ�
GH� G\QDPLHN� LQ� KHW� IXQGDPHQWHOH� ODQGERXZRQGHU]RHN� HQ� GH� RUJDQLVDWRULVFKH�
YHUVSOLQWHULQJ�� /DQGERXZRQGHU]RHN� ZRUGW� QLHW� RP� ]LMQHQWZLOOH� JHGDDQ�� PDDU�
PRHW�GLHQVWEDDU�]LMQ�DDQ�GH�SUDNWLMN��

�
'H�1DWLRQDOH�5DDG�YRRU�/DQGERXZNXQGLJ�2QGHU]RHN�
+HW�EHWRRJ�YDQ�%URHNHPD�VWRQG�QLHW�RS�]LFK]HOI��+HW�LV�HHQ�YRRUEHHOG�YDQ�

KRH� LQ� GH� ORRS�GHU� WLMG�GH�RUJDQLVDWRULVFKH� HQ� LQKRXGHOLMNH� G\QDPLHN� YDQ�KHW�
ODQGERXZRQGHU]RHN�VWHHGV�RQGHUZHUS�YDQ�GLVFXVVLH�EOHHI��(HQ�FHQWUDDO�RUJDDQ�LQ�
GLH� GLVFXVVLH� HQ� LQ� GH� GDDGZHUNHOLMNH� FR|UGLQDWLH� YDQ� KHW� RQGHU]RHN� ZDV� GH�
1DWLRQDOH�5DDG�YRRU�/DQGERXZNXQGLJ�2QGHU]RHN��15/2���GLH�LQ������ZHUG�
RSJHULFKW�ELQQHQ�GH�712��(HQ�RS�KHW�HHUVWH�JH]LFKW�NOHLQH�RUJDQLVDWLH�GLH�WRW�
����� RSHUHHUGH� RS� KHW� VQLMYODN� YDQ� ODQGERXZ�� ODQGERXZEHOHLG� HQ� ODQGERXZ�
RQGHU]RHN��'H�QLHXZH�¶UDDG·�RQWZLNNHOGH�]LFK�QD������VQHO�WRW�HHQ�RUJDQLVDWLH�
GLH� W\SLVFK� LV� YRRU� GH� ODQGERXZVHFWRU� LQ� GLH� WLMG�� 9HUWHJHQZRRUGLJHUV� YDQXLW�

������������������������������������������������������� �2QGHU�PHHU��%LHOHPDQ��*HVFKLHGHQLV�YDQ�GH�ODQGERXZ��%LHOHPDQ��¶'H�1HGHUODQGVH�/DQGERXZ
��� �=LH��0DOWKD��+RQGHUG�-DDU�/DQGERXZNXQGLJ�2QGHU]RHN��
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RQGHU]RHNVLQVWLWXWHQ�� KHW� /DQGERXZVFKDS� HQ� KHW� 0LQLVWHULH� YDQ� /DQGERXZ�
RQWPRHWWHQ�HONDDU�LQ�HHQ�JURRW�DDQWDO�FRPPLVVLHV�HQ�VXEFRPPLVVLHV��(Q�QHW�DOV�
DQGHUH�W\SLVFKH�ODQGERXZRUJDQLVDWLHV�NZDP�RRN�GH�15/2�RQGHU�GUXN�WH�VWDDQ�
LQ�GH� MDUHQ�QHJHQWLJ�� ,Q������ZHUG�GH�1DWLRQDOH�5DDG�YRRU�/DQGERXZNXQGLJ�
2QGHU]RHN�RSJHKHYHQ�HQ�KHW�,QQRYDWLHQHWZHUN�*URHQH�5XLPWH�HQ�$JURFOXVWHU�
LQJHVWHOG��

'H]H� VWXGLH� EHVFKULMIW� GH� JHVFKLHGHQLV� YDQ� GH�15/2� � � 'H� UDDG� ZDV� HHQ�
VHFWRURUJDQLVDWLH�� PDDU� ZHO� HHQ� GLH� RQGHU� LQYORHG� YDQ� YHUDQGHUHQGH� H[WHUQH�
RPVWDQGLJKHGHQ� HQ� GRRU� GH� HLJHQ� RQWZLNNHOLQJ� YULMZHO� FRQVWDQW� LQ� EHZHJLQJ�
ZDV��'H�RUJDQLVDWLH�GLH�LQ������RYHUJLQJ�LQ�KHW�,QQRYDWLHQHWZHUN��OLMNW�EHKDOYH�
LQ� QDDP� ZHLQLJ� RS� GH� UDDG� GLH� LQ� ����� ZHUG� RSJHULFKW�� 'H� YHUDQGHULQJHQ�
KHEEHQ�DOOHV� WH�PDNHQ�PHW�GH�VSHFLILHNH�URO�YDQ�GH�RUJDQLVDWLH�DOV� LQWHUPHGLDLU�
WXVVHQ� 
RYHUKHLG
� HQ� 
YHOG
�� ZDDUELM� GDW� YHOG� ]RZHO� KHW� RQGHU]RHNVYHOG� DOV� GH�
ODQGERXZ� LV��+HW� LV� HHQ� RUJDQLVDWLH� GLH� WXVVHQ� DQGHUH� RUJDQLVDWLHV� LQ� GH� VHFWRU�
VWDDW� HQ� HQHU]LMGV� GH� RQWZLNNHOLQJHQ� LQ� GH� ODQGERXZ� HQ� KHW� ODQGERXZEHOHLG�
PRHW� YHUWDOHQ� LQ� RQGHU]RHNVEHOHLG� HQ� DQGHU]LMGV� GH� ZHWHQVFKDSSHOLMNH� HQ�
WHFKQRORJLVFKH�RQWZLNNHOLQJHQ�LQ�KHW�ODQGERXZRQGHU]RHN�LQ�RYHUKHLGVEHOHLG�HQ�
ODQGERXZRQWZLNNHOLQJ���

$OV� HHQ� YDQ� GH� HHUVWH� RUJDQLVDWLHV� LQ� KHW� 1HGHUODQGVH� RQGHU]RHNVV\VWHHP�
SUREHHUGH� GH� 15/2� QLHW� DOOHHQ� VWXULQJ� WH� JHYHQ� DDQ� KHW� RQGHU]RHN�� PDDU�
VWUHHIGH� GH� RUJDQLVDWLH� HU� RRN� QDDU� GH� LQYHVWHULQJHQ� YDQ� GH� RYHUKHLG� LQ� KHW�
RQGHU]RHN�WH�FR|UGLQHUHQ��'DDUPHH�YHUDQGHUW�GH�UHODWLH� WXVVHQ�GH�RYHUKHLG�HQ�
KHW� RQGHU]RHNVYHOG�� 9LVLHV� HQ� EHODQJHQ� WXVVHQ� RYHUKHLG�� ODQGERXZYHOG� HQ�
RQGHU]RHNVYHOG� ]XOOHQ� RS� HONDDU� DIJHVWHPG� PRHWHQ� ZRUGHQ�� (HQ� GHUJHOLMNH�
DIVWHPPLQJ� LV�QLHW�YDQ]HOIVSUHNHQG��QRFK�GH� LQVWLWXWLRQDOLVHULQJ�GDDUYDQ� � �(U� LV�
HHQ� ]HNHUH� VSDQQLQJ� WXVVHQ� GH� YHUVFKLOOHQGH� YLVLHV� RS� GH� PRJHOLMNKHLG� RP�
ZHWHQVFKDS� DI� WH� VWHPPHQ� RS�GH�PDDWVFKDSSLM��(QHU]LMGV� LV� HU� KHW� LGHH� GDW� GH�
ZDDUGH�YDQ�ZHWHQVFKDS�YRRUDO�LQ�GH�ZHWHQVFKDS�]HOI�JHYRQGHQ�PRHW�ZRUGHQ�HQ�
GDW�VWXULQJ�YDQ�RQGHU]RHN�YRRUDO�HHQ�]DDN�YDQ�GH�RQGHU]RHNHUV�]HOI�PRHW�]LMQ�
$QGHU]LMGV� LV� HU� KHW� LGHH� GDW� GH� ZHWHQVFKDS� YDQ� JURWH� ZDDUGH� LV� YRRU� KHW�
EHUHLNHQ� YDQ� PDDWVFKDSSHOLMNH� GRHOHQ� HQ� GDW� ZHWHQVFKDSSHOLMN� RQGHU]RHN�
JHVWXXUG�PRHW�ZRUGHQ�RP�GLH�GRHOHQ�WH�EHUHLNHQ� � ��

(U�]LMQ�PDDU�ZHLQLJ�RUJDQLVDWLHV�EHNHQG�GLH�RYHU�HHQ�]R�ODQJH�SHULRGH�DOV�GH�
15/2�GH�WDDN�KHEEHQ�YHUYXOG�RP�WRW�GLH�DIVWHPPLQJ�WH�NRPHQ�HQ�GDW�RS�EDVLV�
YDQ� RYHUOHJ� KHEEHQ� JHGDDQ�� ,Q� (QJHODQG�� ELMYRRUEHHOG�� ZHUG� LQ� GH� MDUHQ�
]HYHQWLJ� KHW� ]RJHQDDPGH� FXVWRPHU�FRQWUDFWRU�SULQFLSH� LQJHYRHUG�� ZDDUELM� KHW�

������������������������������������������������������	 �$FKWHU� LQ� GLW� ERHN� ]LW� HHQ� NRUWH� WRHOLFKWLQJ� RYHU� GH� DUFKLHYHQ�� HHQ� OLMVW� YDQ� JHwQWHUYLHZGHQ�� HHQ�
OLWHUDWXXUOLMVW��DOVPHGH�HHQ�OLMVW�YDQ�OHGHQ�YDQ�GH�15/2�HQ�HHQ�OLMVW�PHW�DINRUWLQJHQ��
 �=LH�KLHUYRRU�RRN��9DQ�GHU�0HXOHQ��¶6FLHQFH�3ROLFLHV�DV�SULQFLSDO�DJHQW�JDPHV·������������� �9DQ�5RVVXP��6WXULQJ�YDQ�:HWHQVFKDS��



���

RYHUKHLGVJHILQDQFLHUGH� QLHW�IXQGDPHQWHOH� RQGHU]RHN� JHVWXXUG� PRHVW� ZRUGHQ�
YDQXLW� GH� RQGHU]RHNVEHKRHIWH� YDQ� GH� NODQW�� ,Q� KXQ� UHFRQVWUXFWLH� YDQ� GH�
SRJLQJHQ�YDQ�KHW�0LQLVWU\�RI�+HDOWK�RP�GLW�SULQFLSH�LQ�WH�YRHUHQ��ODWHQ�.RJDQ�
HQ�+HQNHO�]LHQ�KRH�GH�EHWURNNHQHQ��QDDVW�KHW�0LQLVWHULH�RRN�GH�JH]RQGKHLGV�
]RUJ� HQ� GH� RQGHU]RHNHUV�� JHHQ� VWDELHOH� RUJDQLVDWLH� NXQQHQ� FUHsUHQ� RP�
RQGHU]RHNVEHKRHIWHQ�WH�IRUPXOHUHQ�HQ�GDDU�KHW�RQGHU]RHN�RS�DI�WH�VWHPPHQ� � �,Q�
1HGHUODQG� ]LHQ� ZH� GDW� LQ� GH� MDUHQ� ]HYHQWLJ� KHW� LGHH� YDQ� VHFWRUUDGHQ� ZRUGW�
LQJHYRHUG�� 6OHFKWV� HQNHOH� YDQ� GH]H� VHFWRUUDGHQ� ZHWHQ� HHQ� VWDELHOH� SRVLWLH� WH�
YHUNULMJHQ��'H�DQGHUH�NRPHQ�QRRLW�YDQ�GH�JURQG�RI�YHUGZLMQHQ�DO�VQHO�YDQ�KHW�
WRQHHO��

+RH�NRQ�GH�15/2�]R�ODQJ�IXQFWLRQHUHQ�LQ�HHQ�VHFWRU�GLH�GDQ�ZHO�JHKHHO�
LQ�KHW�WHNHQ�VWRQG�YDQ�KHW�JH]DPHQOLMNH�PRGHUQLVHULQJVLGHDDO��PDDU�WHJHOLMNHUWLMG�
GLVFLSOLQDLU��RUJDQLVDWRULVFK�HQ�FRJQLWLHI�YHUGHHOG�ZDV�HQ�PHW�HHQ�WDDN�ZDDUYRRU�
JHHQ� PRGHOOHQ� RP� RS� WHUXJ� WH� YDOOHQ� EHVFKLNEDDU� ZDUHQ"� ,QWHUPHGLDLUH�
RUJDQLVDWLHV�GLH�RSHUHUHQ�LQ�HHQ�VSDQQLQJVYHOG�WXVVHQ�GH�EHODQJHQ�HQ�ZHQVHQ�YDQ�
KXQ� ¶RSGUDFKWJHYHUV·� HQ� ¶GH� GRHOZLWRUJDQLVDWLHV·�� � ]LMQ� ZLMGYHUEUHLG�  �
9RRUEHHOGHQ�LQ�1HGHUODQG�]LMQ�GH�6RFLDDO�(FRQRPLVFKH�5DDG��GH�*H]RQGKHLGV�
UDDG��GH�SURGXFWVFKDSSHQ�HQ�GH�1HGHUODQGVH�2UJDQLVDWLH�YRRU�:HWHQVFKDSSHOLMN�
2QGHU]RHN�� +HW� SRSXODLUH� EHHOG� YDQ� KHW� IXQFWLRQHUHQ� YDQ� LQWHUPHGLDLUH�
RUJDQLVDWLHV� LQ�1HGHUODQG� LV� GDW� ]LM� HHQ� RYHUOHJFXOWXXU� EHOLFKDPHQ� GLH� W\SLVFK�
1HGHUODQGV�LV��+HW�ZLQQHQ�YDQ�ODQG�RS�GH�]HH��KHW�GURRJOHJJHQ�HQ��KRXGHQ��GH�
EHVFKHUPLQJ�WHJHQ�KRRJ�ZDWHU��GLW�DOOHV�ZDV�HQ�LV�HHQ�NZHVWLH�YDQ�GH�RSERXZ�
YDQ� LQIUDVWUXFWXXU� HQ� GH� RQWZLNNHOLQJ� YDQ� LQVWLWXWLHV� RP� GH]H� ODQJGXULJ� WH�
RQGHUKRXGHQ�HQ�EHKHUHQ��%HKHHUVLQJ�YDQ�ZDWHU�LV�KHW�EHKHHU�YDQ�ZDWHUZHUNHQ��
'DW�EHKHHU�YDQ�GH�ZDWHUZHUNHQ�YURHJ�RP�ODQJGXULJH�PHGHZHUNLQJ�YDQ�GH�GLUHFW�
EHWURNNHQHQ�� GLH� QLHW� GRRU� GZDQJ� DOOHHQ� NRQ� ZRUGHQ� YHUNUHJHQ�� HQ�
JH]DPHQOLMNH� LQVSDQQLQJHQ� JHEDVHHUG� RS� KHW� ZHOEHJUHSHQ� HLJHQEHODQJ� YDQ�
FROOHFWLHYH�DFWLH���

$OKRHZHO�W\SLVFKH�HOHPHQWHQ�YDQ�HHQ�GHUJHOLMN�JH]DPHQOLMN�EHKHHU�RRN�ELM�
GH�15/2�]LMQ�WH�KHUNHQQHQ��LV� 
FXOWXXU
�HHQ�WH�DOJHPHQH�YHUNODULQJ��'H]H�ODDW�
RQYHUNODDUG�ZDDURP�LQ�VRPPLJH�VLWXDWLHV�KHW� 
SROGHURYHUOHJ
� LQ�1HGHUODQG�QLHW�
PHHU�IXQFWLRQHHUW��RQGHU�KHYLJH�NULWLHN�NRPW�WH�VWDDQ�RI�]HOIV�QLHW�YDQ�GH�JURQG�
NRPW�� QRFK� ZDDURP� LQ� DQGHUH� ODQGHQ� YHUJHOLMNEDUH� RUJDQHQ� RRN� VXFFHVYRO�
NXQQHQ� ]LMQ�� 9LVVHU� HQ� +HPHULMFN� RQGHUVFKHLGHQ� YHUVFKLOOHQGH� YRUPHQ� YDQ�
QHRFRUSRUDWLVPH� GLH�� DIKDQNHOLMN� YDQ� GH� PDDWVFKDSSHOLMNH� VWHXQ� HQ� GH� PDWH�
ZDDULQ� YHUVFKLOOHQGH� EHODQJHQ� JHRUJDQLVHHUG� ZRUGHQ�� WRW� VRFLDOH� LQQRYDWLHV�
NXQQHQ�OHLGHQ�GDQ�ZHO�WRW�VWDJQDWLH�HQ�]HOIV�KHW�XLWHHQYDOOHQ�YDQ�GH�LQVWLWXWLHV� � �

������������������������������������������������������� �.RJDQ�H�D���*RYHUQPHQW�DQG�5HVHDUFK��� �9DQ�1RRUW�HQ�/DPPHUV�'H�WXVVHQRUJDQLVDWLH��� �9LVVHU��(HQ�1HGHUODQGV�0LUDNHO��
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'H� ODQGERXZVHFWRU� JHHIW� ]HOI� HHQ� JRHG� YRRUEHHOG� YDQ� KRH� ELM� YHUDQGHUHQGH�
RPVWDQGLJKHGHQ�EHVWDDQGH�RYHUOHJLQVWLWXWLHV�JHHQ�RSORVVLQJHQ�PHHU�ELHGHQ�YRRU�
SUREOHPHQ��7RHQ�DDQ�KHW�HLQG�YDQ�GH�WZLQWLJVWH�HHXZ�DDQ�GH�VXFFHVVHQ�YDQ�GH�
ODQGERXZ�HHQ�HLQG�OHHN�WH�NRPHQ��YLHO�KHW�JURHQH�IURQW�XLWHHQ��'H�LQVWLWXWLRQHOH�
UHODWLHV�WXVVHQ�GH�YHUVFKLOOHQGH�SDUWLMHQ�LQ�GH�VHFWRU�NZDPHQ�RQGHU�GUXN�WH�VWDDQ��
'H� RYHUKHLG� OHJGH� LQ� KDDU� EHOHLG� VWHHGV�PHHU� QDGUXN� RS� GH�ZHUNLQJ� YDQ� 
GH�
PDUNW
�� LQWURGXFHHUGH� QLHXZH� UHJHOV� RP� GH� VFKDGHOLMNH� HIIHFWHQ� YDQ� VFKDDO�
YHUJURWLQJ� HQ� VSHFLDOLVDWLH� LQ� WH� SHUNHQ� HQ� YHUKDUGGH� KHW� KDQGKDYLQJVEHOHLG��
'DDUPHH�YHUORRU�]LM�QLHW�DOOHHQ�KHW�YHUWURXZHQ�YDQ�GH�VHFWRU��PDDU�ZHUGHQ�RRN�
GH�YHUVFKLOOHQ� WXVVHQ�LQGLYLGXHOH�HQ�FROOHFWLHYH�EHODQJHQ�� WXVVHQ� LQQRYDWLHYH�HQ�
¶WUDGLWLRQHOH·� EHGULMYHQ� HQ� WXVVHQ� YHUVFKLOOHQGH� ODQGERXZVHFWRUHQ� VWHHGV�
GXLGHOLMNHU�� 7\SLVFKH� ODQGERXZRUJDQLVDWLHV� DOV� GH� SURGXFWVFKDSSHQ�� KHW� /DQG�
ERXZVFKDS�� GH� /DQGERXZXQLYHUVLWHLW� :DJHQLQJHQ� �/8:�� HQ� GH� 'LHQVW�
/DQGERXZNXQGLJ�2QGHU]RHN� �'/2�� NZDPHQ�RQGHU� GUXN� WH� VWDDQ��'LW� OHLGGH�
WRW�QLHXZH�ZHWWHOLMNH�NDGHUV��SURGXFWVFKDSSHQ���RSKHIILQJ��KHW�/DQGERXZVFKDS���
IXVLH��GH�/8:�HQ�'/2��RI���]RDOV�LQ�KHW�JHYDO�YDQ�GH�15/2���WUDQVIRUPDWLH� � � �

�

2QGHU]RHNVYUDJHQ�HQ�LQKRXG�YDQ�KHW�ERHN�
+RH�NXQQHQ�ZH�KHW�IXQFWLRQHUHQ�YDQ�GH�15/2�ZHO�EHJULMSHQ"�+LVWRULVFK�

JH]LHQ�� LV�GH�RQWZLNNHOLQJ�YDQ�LQWHUPHGLDLUH�RUJDQLVDWLHV� LQWHUHVVDQW�RPGDW�KXQ�
DDUG�HQ�IXQFWLRQHUHQ�DIKDQJHQ�YDQ�GH�VSHFLILHNH�UHODWLHV�GLH�]LM�EHPLGGHOHQ��0HW�
DQGHUH�ZRRUGHQ��GH�RUJDQLVDWLH�GUDDJW�QLHW�DOOHHQ�ELM�DDQ�GH�RQWZLNNHOLQJHQ��GH�
RQWZLNNHOLQJHQ� ]XOOHQ� RRN� KHW� IXQFWLRQHUHQ� HQ� GH� SRVLWLH� YDQ� GH� RUJDQLVDWLH�
EHwQYORHGHQ�DOV�]LM�OHLGHQ�WRW�QLHXZH�UHODWLHV�WXVVHQ�GH�RUJDQLVDWLHV��,QWHUPHGLDLUH�
RUJDQLVDWLHV� DOV� GH� 15/2� ]LMQ� LQ� IHLWH� RUJDQLVDWLHV�YDQ�RUJDQLVDWLHV� ��� � 'DW� ZLO�
]HJJHQ� GDW� KXQ� IXQFWLRQHUHQ� WHQ� GLHQVWH� VWDDW� YDQ� DQGHUH� RUJDQLVDWLHV�� 'H]H�
SRVLWLH� DOV� RUJDQLVDWLH�YDQ�RUJDQLVDWLHV� KHHIW� JHYROJHQ� YRRU� GH�RQWZLNNHOLQJ� HQ�
KHW�IXQFWLRQHUHQ�YDQ�GHUJHOLMNH�RUJDQLVDWLHV��+HW�IXQFWLRQHUHQ��GDW�ZLO�]HJJHQ�GH�
LQVWUXPHQWHQ� GLH� ZRUGHQ� LQJH]HW� HQ� GH� SURFHVVHQ� GLH� ZRUGHQ� JHRUJDQLVHHUG��
PRHWHQ� VWHHGV�ZRUGHQ� DIJHVWHPG�RS� GH� GRHOHQ� HQ�ZHQVHQ� YDQ� GH� RUJDQLVDWLHV�
ZDDUWXVVHQ� GH� LQWHUPHGLDLU� EHPLGGHOW�� 0DDU� GLH� DIVWHPPLQJ� LV� QLHW� YDQ]HOI�
VSUHNHQG�� 'H� GUXN� RP� WH� YHUDQGHUHQ�� VWDDW� KDDNV� RS� GH� GUXN� YDQ� GH� LQWHUQH�
RQWZLNNHOLQJ� YDQ� GH� HLJHQ� RUJDQLVDWLH� GLH� QRGLJ� LV� RP� FRPSHWHQWLHV� YRRU� KHW�
XLWYRHUHQ� YDQ� GH� WDNHQ� WH� RQWZLNNHOHQ�� 'H]H� HLJHQ� RQWZLNNHOLQJ� NDQ� HUWRH�
OHLGHQ�GDW�GH�RUJDQLVDWLH� ]LFK]HOI� VWHHGV�PHHU�]LHW�HQ�GDW� ]H� VWHHGV�PHHU�JH]LHQ�
ZRUGW� DOV� HHQ� ]HOIVWDQGLJH�RUJDQLVDWLH��9RRU�GH� VWDELOLWHLW� YDQ�GH�RUJDQLVDWLH�RS�
NRUWH�WHUPLMQ�LV�GDW�HHQ�YRRUGHHO��0DDU�ELM�YHUDQGHUHQGH�RPVWDQGLJKHGHQ�NDQ�GH�

������������������������������������������������������� � �.UDMHQEULQN�+HW�/DQGERXZVFKDS��'LMNVWUD�3URGXNWVFKDSSHQ�HQ�%HGULMIVVFKDSSHQ��%HUJ��0HW�UDDG�HQ�GDDG��� � �9DQ�1RRUW�HQ�/DPPHUV��'H�WXVVHQRUJDQLVDWLH������



���

RUJDQLVDWLH� RYHUERGLJ� ZRUGHQ� RI� ZRUGHQ� JHFRQIURQWHHUG� PHW� QLHXZH�
LQWHUPHGLDLUH�RUJDQLVDWLHV��

,Q�GH�JHVFKLHGHQLV�YDQ�GH�15/2�]LMQ�HU�RUJDQLVDWRULVFK�YHUVFKLOOHQGH�VWDGLD�
WH�KHUNHQQHQ�GLH�GRHQ�YHUPRHGHQ�GDW�RRN�GH�15/2�JHFRQIURQWHHUG�LV�PHW�GH�
VSDQQLQJ� WXVVHQ� HLJHQ� RQWZLNNHOLQJ� HQ� H[WHUQH� YHUDQGHULQJHQ�� 'H� HHUVWH� UDDG�
ZHUG�RQGHUJHEUDFKW�ELM�712�HQ�FRQFHQWUHHUGH� ]LFK�YRRUDO�RS�GH� FR|UGLQDWLH�
YDQ� KHW� RQGHU]RHN� DDQ� GH� ODQGERXZLQVWLWXWHQ�� ,Q� ����� ZRUGW� GH� 15/2�
RSQLHXZ� LQJHVWHOG� HQ� KHW� ZHUNWHUUHLQ� XLWJHEUHLG� YDQ� ODQGERXZLQVWLWXWHQ� QDDU�
KHW� KHOH� JHELHG� YDQ� ODQGERXZNXQGLJ� RQGHU]RHN�� ,Q� SODDWV� YDQ� HHQ� DGYLHVUDDG�
RQGHU� 712� WH� ]LMQ�� JDDW� GH� UDDG� ]LFK� VWHHGV� PHHU� ]LHQ� DOV� HHQ� ]RJHQDDPGH�
SDUWLFLSDQWHQRUJDQLVDWLH��ZDDULQ�RRN�LQVWHOOLQJHQ�PHHGRHQ�ZDDURYHU�GH�RYHUKHLG�
ZHLQLJ�FR|UGLQHUHQGH�PDFKW�KHHIW��,Q������ZRUGW�KLM�RRN�HHQ�VHFWRUUDDG�HQ�JDDW�
KLM�GHHO�XLWPDNHQ�YDQ�KHW�VWHOVHO�YDQ�DGYLHVUDGHQ�YRRU�KHW�RQGHU]RHNVEHOHLG�YDQ�
GH�RYHUKHLG�� ,Q������YHUKXLVW�GH�UDDG�� DOV�JHYROJ�YDQ�HHQ� UHRUJDQLVDWLH�YDQ�GH�
PRHGHURUJDQLVDWLH� 712�� QDDU� KHW� WRHQPDOLJH� 0LQLVWHULH� YDQ� /DQGERXZ��
1DWXXUEHKHHU�HQ�9LVVHULM��,Q������ZRUGW�KHW�VHFUHWDULDDW�]HOIV�HHQ�RUJDQLVDWRULVFK�
RQGHUGHHO� YDQ� GH� QLHXZH� PLQLVWHULsOH� 'LUHFWLH� :HWHQVFKDS� HQ� 7HFKQRORJLH��
PDDU�LQ������ZRUGW�GLW�DO�ZHHU�RQJHGDDQ�JHPDDNW��'H�FRPPLVVLHVWUXFWXXU�LV�GDQ�
DO�VWHUN�WHUXJJHEUDFKW�HQ�LQ������ZRUGW�YRRU�GH�ODDWVWH�NHHU�HHQ�1DWLRQDOH�5DDG�
YRRU�/DQGERXZNXQGLJ�2QGHU]RHN� LQJHVWHOG��+HW�SDUWLFLSDWLHPRGHO� LV� YHUODWHQ��
'H�KRRIGWDDN�ZRUGW�VWUDWHJLVFKH�EHOHLGVYRUPLQJ��ZDDUELM�GH�YHUQLHXZLQJ�YDQ�GH�
ODQGERXZ�EHODQJULMNHU�LV�GDQ�GH�FR|UGLQDWLH�YDQ�KHW�RQGHU]RHN��

+HW�JDDW�LQ�GH]H�VWXGLH�QLHW�]R]HHU�RP�KHW�YDVWOHJJHQ�YDQ�GH]H�YHUVFKLOOHQGH�
SHULRGHV��'H�SRVLWLH�YDQ�GH�15/2�DOV�LQWHUPHGLDLUH�RUJDQLVDWLH�HQ�GH�YHUZDFKWH�
GUXN� GLH� GDW� RSOHYHUW� RS� KHW� IXQFWLRQHUHQ� YDQ� GH� RUJDQLVDWLH�� OHLGHQ� WRW� WZHH�
KRRIGYUDJHQ�YRRU�GH]H�VWXGLH��'H�HHUVWH�RQGHU]RHNVYUDDJ�LV�KRH�GH�15/2�]LFK�
RQWZLNNHOG�KHHIW�DOV�RUJDQLVDWLH��LQ�LQWHUDFWLH�PHW�RQWZLNNHOLQJHQ�LQ�ODQGERXZ��
ODQGERXZRQGHU]RHN� HQ� ODQGERXZEHOHLG��'H� NRUWH� VFKHWV� YDQ� GH� RQWZLNNHOLQJ�
YDQ�GH�15/2�WXVVHQ������HQ������ODDW�]LHQ�GDW�GH�15/2�RRN�WH�PDNHQ�KHHIW�
JHKDG�PHW�YHUDQGHUHQGH�RPVWDQGLJKHGHQ��1DWXXUOLMN�LV�GDDU�GH�DIEURNNHOLQJ�YDQ�
KHW� JURHQH� IURQW� HLQG� MDUHQ� WDFKWLJ�� 2RN� GH� YHUSODDWVLQJ� YDQ� 712� QDDU� KHW�
0LQLVWHULH� YDQ� /DQGERXZ� EHWHNHQGH� HHQ� YHUDQGHULQJ� LQ� GH� UHODWLH� PHW� GH�
RSGUDFKWJHYHU��0DDU�DO�HHUGHU�ZHUG�GH�UDDG�JHFRQIURQWHHUG�PHW�YHUDQGHULQJHQ�
LQ� KHW� RQGHU]RHNVEHOHLG�� GH� RSNRPVW� YDQ� PLOLHXEHOHLG�� YDQ� QLHXZH�
ZHWHQVFKDSSHOLMNH� GLVFLSOLQHV� ]RDOV� GH� ELRWHFKRORJLH� HQ� YDQ� KHW� QDWLRQDOH�
ZHWHQVFKDSVEHOHLG�� (ON� YDQ� GH]H� YHUDQGHULQJHQ� KHHIW� ZDDUVFKLMQOLMN� JHOHLG� WRW�
HHQ�GUXN�RS�GH�15/2�RP�WH�YHUDQGHUHQ��,Q�KRHYHUUH�ZDV�GH�UDDG�HYHQZHO�LQ�
VWDDW� WRW� DDQSDVVLQJ� DDQ� YHUDQGHUHQGH� RPVWDQGLJKHGHQ"� =LMQ� HU� EHODQJULMNH�
RQWZLNNHOLQJHQ� JHZHHVW� ZDDUELM� MXLVW� GH� LQHUWLH� YDQ� GH� 15/2� DOV� LQVWLWXWLH�
]LFKWEDDU� ZHUG"�:DDURP� EOHHI� GH� UDDG� GDQ� LQHUW� LQ� KHW� HQH� JHYDO� HQ� LQ� KHW�
DQGHUH�QLHW"��
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'H� WZHHGH� RQGHU]RHNVYUDDJ� LV� ZHONH� URO� GH� 15/2� DOV� LQWHUPHGLDLUH�
RUJDQLVDWLH�KHHIW� JHVSHHOG� LQ� GH�RQWZLNNHOLQJ� YDQ�KHW� ODQGERXZNXQGLJ�RQGHU�
]RHN�� GH� RQWZLNNHOLQJ� YDQ� V\VWHHPYHUDQGHULQJHQ� HQ� ²� EUHGHU� ²� LQ� GH�PRGHU�
QLVHULQJ�YDQ�GH�ODQGERXZVHFWRU��2QGHU]RHN�VSHHOGH�HHQ�URO�ELM�GH�UDWLRQDOLVDWLH�
YDQ� GH� ODQGERXZ�� DO� ZDV� KHW� DOOHHQ� PDDU� RPGDW� PHW� GH� PHWKRGHQ� YDQ� KHW�
ODQGERXZRQGHU]RHN�GH�SURGXFWHQ�HQ�SURFHVVHQ�LQ�GH�ODQGERXZ�REMHFW�NRQGHQ�
ZRUGHQ�YDQ�V\VWHPDWLVFKH�REVHUYDWLH�HQ�LQWHUYHQWLH��0DDU�YRRU�HHQ�GHUJHOLMNH�URO�
LV� HHQ� RUJDQLVDWLH� DOV� GH� 15/2� QLHW� GLUHFW� QRGLJ�� RPGDW� GH� ODQGERXZ�
ZHWHQVFKDS� DO� YRRU� ����� EHJRQ�� /HLGGH� GH� 15/2� HU� GDQ� WRH� GDW�� ]RDOV�
SURIHVVRU�%URHNHPD�JUDDJ�ZLOGH��KHW�RQGHU]RHN�PHHU�WHQ�GLHQVWH�NZDP�WH�VWDDQ�
YDQ� GH� SUDNWLMN"�:HONH� LQVWUXPHQWHQ� ]HWWH� GH� RUJDQLVDWLH� GDDUYRRU� LQ� HQ� KRH�
HIIHFWLHI�ZDUHQ� GLH"� %URHNHPD� OHHN� YRRUDO� WH� YHUZLM]HQ� QDDU� HHQ� RSWLPDOLVDWLH�
YDQ� SURFHVVHQ� HQ� SURGXFHQWHQ� ELQQHQ� EHVWDDQGH� VHFWRUHQ� YDQ� GH� ODQGERXZ��
0DDU� LQ� GH� YLMIWLJ� MDDU� GDW�GH�15/2�EHVWRQG�� RQWVWRQGHQ�RRN� JHKHHO�QLHXZH�
YRUPHQ� YDQ� ODQGERXZ�� ]RDOV� GH� RSNRPVW� YDQ� DOWHUQDWLHYH� ODQGERXZPHWKRGHQ�
HQ�ELRWHFKQRORJLH��GLH�EHVWDDQGH�VXEVHFWRUHQ�PHW�JHVSHFLDOLVHHUGH�UHODWLHV�WXVVHQ�
SURGXFHQWHQ� HQ� YHUZHUNHUV� GRRUNUXLVWHQ��+RH�ZLVW� GH�15/2�GH� RUJDQLVDWLHV�
ZDDUWXVVHQ�]LM�RSHUHHUGH�WH�EHWUHNNHQ�ELM�GLH�RQWZLNNHOLQJHQ"�,Q�KRHYHUUH�GURHJ�
GH�EHWURNNHQKHLG�YDQ�GH�15/2�ELM�DDQ�GH�RQWZLNNHOLQJ�]HOI"�

�
$DQSDN�HQ�NRUWH�LQKRXG�
&R|UGLQDWLH�� RYHUOHJ� HQ� DIVWHPPLQJ� ]LMQ� SURFHVVHQ� GLH� ]LFK�PRHLOLMN� ODWHQ�

RQGHU]RHNHQ��'H�XLWNRPVWHQ�YDQ�GHUJHOLMNH�SURFHVVHQ�ZRUGHQ�ZHO�YHUZRRUG�LQ�
SXEOLFDWLHV� HQ� UDSSRUWHQ�� GLH� URQGJHVWXXUG� ZRUGHQ� HQ� EHZDDUG� EOLMYHQ� LQ�
DUFKLHYHQ��'H]H�GLUHFWH�SURGXFWHQ�PDNHQ�]LFKWEDDU�PHW�ZHONH�RQGHUZHUSHQ�GH�
RUJDQLVDWLH� EH]LJ� ZDV�� ZHONH� VWDQGSXQWHQ� ]LM� LQQDP� HQ� ZHONH� RUJDQLVDWLHV� HQ�
SHUVRQHQ�PHHGHGHQ�LQ�KHW�RYHUOHJ��0DDU�KHW� LV�HHQ�RSSHUYODNNLJ�EHHOG��RPGDW�
GH� SURFHVVHQ� QLHW� PHHU� ]LFKWEDDU� ]LMQ�� ,Q� HHQ� VWXGLH� QDDU� GH� LQYORHG� YDQ� GH�
*H]RQGKHLGVUDDG�PDNHQ�GH�DXWHXUV�HHQ�RQGHUVFKHLG�WXVVHQ�
IURQWVWDJH
��KHW�EHHOG�
YDQ�GH�RUJDQLVDWLH�]RDOV�GLH�QDDU�EXLWHQ�NRPW��HQ�
EDFNVWDJH
��GH�PDQLHU�ZDDURS�
GH�RUJDQLVDWLH�IXQFWLRQHHUW�HQ�LQ�VWDDW�LV�RP�HIIHFW�WH�KHEEHQ� � � �2P�GDW�ODDWVWH�WH�
RQGHU]RHNHQ��PRHWHQ� GH� SURFHVVHQ� LQ� GHWDLO� ZRUGHQ� JHYROJG�� ]RGDW� ]LFKWEDDU�
ZRUGW�KRH�HQ�ZDW�HU�DIJHVWHPG�LV��+HW�EOLMNW�GDQ�GDW�HHQ�GHHO�YDQ�GH�HIIHFWHQ�YDQ�
GHUJHOLMNH� RUJDQLVDWLHV� QLHW� YLD� GH� SURGXFWHQ� ZRUGW� JHFUHsHUG�� PDDU� YLD� GH�
SURFHVVHQ��9RRU�GH�JHVFKLHGHQLV�YDQ�GH�15/2�KHEEHQ�ZH�HUYRRU�JHNR]HQ�RP�
YLD�HHQ�DDQWDO�FDVHVWXGLHV�]LFKW�WH�NULMJHQ�RS�GH�RQWZLNNHOLQJ�YDQ�GH�RUJDQLVDWLH�
HQ�GH�ZLM]H�ZDDURS�]LM�ELMGURHJ�DDQ�GH�RQWZLNNHOLQJ�YDQ� ODQGERXZRQGHU]RHN��
ODQGERXZEHOHLG�HQ�GH�ODQGERXZ��

������������������������������������������������������� � �%DO��3DUDGR[�YDQ�ZHWHQVFKDSSHOLMN�JH]DJ���
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,Q� KHW� HHUVWH� KRRIGVWXN� YDQ� KHW� ERHN� ZRUGW� GH� RQWZLNNHOLQJ� YDQ� GH�
RUJDQLVDWLH�LQ�GHWDLO�EHVFKUHYHQ��+HW�OLJW�YRRU�GH�KDQG�GH�IRUPHOH�UHRUJDQLVDWLHV�
DOV� XLWJDQJVSXQW� WH� QHPHQ�� PDDU� ]RDOV� LQ� GDW� KRRIGVWXN� ]DO� EOLMNHQ�� ]LMQ� GH]H�
UHRUJDQLVDWLHV�HHQ�LQGLFDWLH�GDW�YHUDQGHULQJHQ�DO�]LMQ�RSJHWUHGHQ��=H�]LMQ�QLHW�GH�
RRU]DDN�YDQ�YHUDQGHULQJHQ��'H�HFKWH�YHUDQGHULQJHQ�]HOI�HQ�KXQ�RRU]DNHQ�OLJJHQ�
HHUGHU� HQ� ]LMQ� UHDFWLHV� RS� RSNRPHQGH� WDNHQ�� KHW� ]RHNHQ� QDDU� FR|UGLQDWLH�
PRJHOLMNKHGHQ� HQ� HUYDULQJHQ� PHW� FR|UGLQDWLH�LQVWUXPHQWHQ�� 2S� EDVLV� YDQ�
LQWHUQH�GRFXPHQWHQ�HQ�LQWHUYLHZV�PHW��YRRUPDOLJH��VWDIOHGHQ�ZRUGW�EHVFKUHYHQ�
KRH� GH� YHUVFKLOOHQGH� LQVWUXPHQWHQ� ]LMQ� RSJHNRPHQ�� JHEUXLNW� HQ� ZHHU�
YHUYDQJHQ���

,Q�GH�GDDURSYROJHQGH�KRRIGVWXNNHQ�ZRUGHQ�GULH�GHWDLODQDO\VHV�JHPDDNW��,Q�
KHW�WZHHGH�KRRIGVWXN�ZRUGW�GH�RQWZLNNHOLQJ�YDQ�ppQ�YDQ�GH�LQVWUXPHQWHQ�YDQ�
GH� 15/2�� GH� PHHUMDUHQYLVLHV�� JHDQDO\VHHUG�� 'H� PHHUMDUHQYLVLHV� VWUXFWXUHUHQ�
YDQDI�PLGGHQ� MDUHQ�]HYHQWLJ� WRW� LQ�GH� MDUHQ�QHJHQWLJ�KHW�ZHUN�YDQ�GH� UDDG�HQ�
]LMQ�RRN�GRRU�DQGHUH�VHFWRUUDGHQ�RYHUJHQRPHQ��'H�FDVHVWXGLH� ODDW�]LHQ�KRH�GH�
RUJDQLVDWLH�LQ�GH�MDUHQ�]HYHQWLJ��QDGDW�]LM�]LFK�VWHUNHU�DOV�SDUWLFLSDQWHQRUJDQLVDWLH�
KDG�JHSURILOHHUG��YRUP�JDI�DDQ�GH�VSDQQLQJ�WXVVHQ�GH�HLJHQ�YHUDQWZRRUGHOLMNKHLG�
YDQ� GH� SDUWLFLSDQWHQ� HQ� KHW� LGHH� RP� GH� SODQQLQJ� YDQ� KHW� ODQGERXZNXQGLJ�
RQGHU]RHN�WH�YHUVWHUNHQ��+HW�HHUVWH�PHHUMDUHQSODQ�ZDV�LQ������YDQXLW�GH�'/2�
RSJHVWHOG��KHW�WZHHGH�LQ������YDQXLW�KHW�PLQLVWHULH��'H�15/2�LV�GDQ�DO�EH]LJ�
RP� WH� ]LHQ� KRH� ]LM� NDQ� ELMGUDJHQ� DDQ� HHQ�PHHUMDUHQSODQ�� (LQG� MDUHQ� ]HYHQWLJ�
ZRUGW� KHW� FRPPLVVLHDSSDUDDW� YDQ� GH�15/2�DDQ�KHW�ZHUN� JH]HW� RP�YUDDJ� HQ�
DDQERG� YDQ� ODQGERXZNXQGLJ� RQGHU]RHN� LQ� NDDUW� WH� EUHQJHQ�� %LQQHQ� GH� UDDG�
OHLGHQ� GH� ELMGUDJHQ� DO� VQHO� WRW� GH� YUDJHQ� KRH� RS� EDVLV� YDQ� GH]H� ELMGUDJHQ�
SULRULWHLWHQ� JHVWHOG� NXQQHQ� ZRUGHQ� HQ� LQ� KRHYHUUH� KHW� PHHUMDUHQSODQ� DDQ� GH�
SDUWLFLSDQWHQ�RSJHOHJG�NDQ�ZRUGHQ��'H�FDVHVWXGLH� ODDW�RS�GH]H�ZLM]H�RRN�]LHQ�
KRH� GH� 15/2� LQ� GH� SUDNWLMN� RPJLQJ� PHW� KHW� VSDQQLQJVYHOG� WXVVHQ� YHOG� HQ�
RYHUKHLG��

+RRIGVWXN� �� ELHGW� HHQ� LQ]LFKW� LQ� GH� URO� GLH� GH� 15/2� VSHHOGH� ELM� GH�
RSNRPVW� YDQ� GH� DOWHUQDWLHYH� ODQGERXZ��'H� HHUVWH� RQUXVW� RYHU� KHW� RYHUGDGLJH�
JHEUXLN� YDQ� EHVWULMGLQJVPLGGHOHQ� LQ� GH� ODQGERXZ� LQ� GH� MDUHQ� ]HVWLJ�� NRQ�
EHDQWZRRUG�ZRUGHQ�PHW� HHQ� YHUZLM]LQJ� QDDU� KHW� RQGHU]RHN� GDW� JHGDDQ�ZHUG�
QDDU�EHVWULMGLQJVPLGGHOHQ�HQ�GH�FR|UGLQDWLH�GDDUYDQ�LQ�GH�WRHQPDOLJH�ZHUNJURHS�
+DUPRQLVFKH� %HVWULMGLQJ� YDQ� 3ODJHQ�� ,Q� GH� MDUHQ� ]HYHQWLJ� ZRUGW� GH� URHS� RP�
RQGHU]RHN�QDDU� DOWHUQDWLHYH� ODQGERXZ�VWHUNHU��'H�15/2�JDDW� DDQ�GH� VODJ�RP�
KHW�RQGHU]RHN�RS�GLW�JHELHG�WH�SURJUDPPHUHQ��WH�LQLWLsUHQ�HQ�WH�FR|UGLQHUHQ�YLD�
GH�EHSURHIGH�LQ]HW�YDQ�FRPPLVVLHV��(HQ�JHSRODULVHHUG�GHEDW�ZRUGW�JHVWURRPOLMQG�
LQ� YHUJHOLMNHQG� RQGHU]RHN� YDQ� EHGULMIVV\VWHPHQ� HQ� UHJLRQDOH� SURMHFWHQ� YRRU�
DDQJHSDVWH� ODQGERXZ��=R�ZRUGW�HHQ�PDDWVFKDSSHOLMN�HQ�SROLWLHN�SRSXODLU�PDDU�
ODQGERXZZHWHQVFKDSSHOLMN�ZHHUEDUVWLJ�HQ�FRQWURYHUVLHHO�WKHPD�RPJH]HW�LQ�YRRU�
RQGHU]RHNVLQVWHOOLQJHQ� ZHUNEDUH� YRUP�� 0DDU� HU� ]LMQ� RRN� ZHHUVWDQGHQ��



� ��

ELMYRRUEHHOG�LQ�GH�PHONYHHKRXGHULM��%HKDOYH�GH�ELMGUDJH�YDQ�GH�15/2�DDQ�GH�
DOWHUQDWLHYH�ODQGERXZ�ODDW�GH�FDVHVWXGLH�RS�GLH�PDQLHU�RRN�]LHQ�KRH�EHODQJULMN�
GH� DIVWHPPLQJ� WXVVHQ� GH� YHUVFKLOOHQGH� FRPPLVVLHV� LQ� GH� RQGHUERXZ� HQ� GH�
EHUHLGKHLG�WRW�VDPHQZHUNLQJ�]LMQ���

$QGHUV� GDQ� GH� DOWHUQDWLHYH� ODQGERXZ� RQWVWRQG� GH� ELRWHFKQRORJLH� MXLVW�
YDQXLW� GH� ZHWHQVFKDS�� KHW� ODQGERXZRQGHU]RHN�ZDV� GDDU� QDXZ� ELM� EHWURNNHQ��
'DW� ZHNW� GH� YHUZDFKWLQJ� GDW� GH� 15/2� GDQN]LM� GH� VWHUNH� SDUWLFLSDWLH� YDQ�
RQGHU]RHNHUV� YULM� JHPDNNHOLMN� NRQ� EHPLGGHOHQ� ELM� GH� RSNRPVW� YDQ�
ELRWHFKQRORJLH��+RRIGVWXN��� ODDW� ]LHQ�GDW�GH� UDDG� LQGHUGDDG� DO� VQHO�KHW�EHODQJ�
YDQ�GH�ELRWHFKQRORJLH�VLJQDOHHUW��0DDU�YRRU�JRHGH�FR|UGLQDWLH�LV�VLJQDOHULQJ�QLHW�
JHQRHJ�� 1RFK� YDQXLW� GH� RQGHU]RHNVZHUHOG�� QRFK� YDQXLW� KHW� 0LQLVWHULH� YDQ�
/DQGERXZ�OLMNHQ�GH�HHUVWH� VLJQDOHQ�WH�ZRUGHQ�RSJHSLNW��%LRWHFKQRORJLH�ZRUGW�
HLQG� MDUHQ� ]HYHQWLJ� EXLWHQ� GH� ODQGERXZVHFWRU� RP� JHVWLPXOHHUG� YLD� KHW�
WHFKQRORJLHEHOHLG� YDQ� KHW�0LQLVWHULH� YDQ� (FRQRPLVFKH� =DNHQ�� 3DV� LQ� WZHHGH�
LQVWDQWLH�ZHHW�GH�ODQGERXZVHFWRU�DDQ�WH�VOXLWHQ�ELM�KHW�,23�ELRWHFKQRORJLH��,23�
 �,QQRYDWLHJHULFKWH�2QGHU]RHNVSURJUDPPD
V���'H�FDVHVWXGLH�URHSW�GDDUPHH�RRN�
GH�YUDDJ�RS�RI�GH�LQVWUXPHQWHQ�YDQ�GH�15/2�RS�GDW�PRPHQW�ZHO�YROGRHQGH�
ZDUHQ� RP� LQ� WH� VSHOHQ� RS� GH� QLHXZH� VLWXDWLH� RI� GDW� HU� VWUXFWXUHOH� WHNRUW�
NRPLQJHQ�]LMQ�DDQ�GH�PRJHOLMNKHGHQ�YDQ�HHQ�LQWHUPHGLDLUH�RUJDQLVDWLH��

(U�LV�HHQ�UHGHQ�RP�GH�JHVFKLHGHQLV�YDQ�GH�15/2�WH�VFKULMYHQ��,Q�GH�MDUHQ�
]HYHQWLJ� VWDDW� GH� UDDG� WHQ� YRRUEHHOG� ELM� GH� RQWZLNNHOLQJ� YDQ� KHW� V\VWHHP� YDQ�
VHFWRUUDGHQ� YRRU� KHW� RQGHU]RHNV�� HQ� ZHWHQVFKDSVEHOHLG�� 'H� SRVLWLH� YDQ� GH]H�
VHFWRUUDGHQ�LV�VLQGV�KHW�EHJLQ�ZDQNHO��6RPPLJH�YDQ�GH�RUJDQLVDWLHV��]RDOV�GH�UDDG�
YRRU� KHW� PLOLHX�� HQ� QDWXXURQGHU]RHN� �5012��� GH� UDDG� YRRU� KHW�
JH]RQGKHLGVRQGHU]RHN� �5*2�� HQ� GLH� YRRU� KHW� RQGHU]RHN� LQ� KHW� NDGHU� YDQ�
RQWZLNNHOLQJVVDPHQZHUNLQJ� �5$:22��� OLMNHQ� QHW� DOV� GH� 15/2� HQ� ]LMQ�
RSYROJHU� KHW� ,QQRYDWLHQHWZHUN� UHGHOLMN� VWDELHOH� SRVLWLHV� LQ� KXQ� EHWUHIIHQGH�
VHFWRUHQ� WH� KHEEHQ� YHUNUHJHQ�� 3HULRGHV� ZDDULQ� DFWLHI� ZRUGW� JHZHUNW� DDQ� GH�
XLWEUHLGLQJ� YDQ�KHW� VWHOVHO��ZRUGHQ� HFKWHU� DIJHZLVVHOG�PHW� SHULRGHV�ZDDULQ� KHW�
VWHOVHO�RQGHU�GUXN�VWDDW��9RRUMDDU������ZHUG�EHVORWHQ�RP�KHW�KXLGLJH�VWHOVHO�YDQ�
VHFWRUUDGHQ� WH� YHUYDQJHQ��'DDUPHH� LV� GH� YUDDJ�KRH� GH� UHODWLH� WXVVHQ� EHOHLG� HQ�
RQGHU]RHN� YRUPJHJHYHQ� NDQ� ZRUGHQ�� GHV� WH� XUJHQWHU� JHZRUGHQ�� ,Q� GH�
FRQFOXVLHV� ]XOOHQ� ZH� GDDURP� QLHW� DOOHHQ� DQWZRRUGHQ� JHYHQ� RS� GH� WZHH�
RQGHU]RHNVYUDJHQ�� 'H� KLVWRULVFKH� DQDO\VH� YDQ� GH� 15/2� JHHIW� LQ]LFKW� LQ� KHW�
IXQFWLRQHUHQ� YDQ� VHFWRUUDGHQ� HQ� LQ]LFKW� LQ� KRH� GH� UHODWLH� WXVVHQ� EHOHLG� HQ�
RQGHU]RHN�JHRUJDQLVHHUG�NDQ�ZRUGHQ��

�

'DQNZRRUG�
'H]H�VWXGLH�ZHUG�YHUYDDUGLJG�LQ�RSGUDFKW�YDQ�KHW�&RPPLVVLH�YDQ�2YHUOHJ�

6HFWRUUDGHQ��RQGHU�DXVSLFLsQ�YDQ�GH�6WLFKWLQJ�+LVWRULH�GHU�7HFKQLHN��1DDVW�GH�
DXWHXUV�KHHIW�)UDQN�YDQ�GHU�0RVW�RQGHU]RHN�JHGDDQ�WHQ�EHKRHYH�YDQ�KHW�YLHUGH�
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KRRIGVWXN��RYHU�GH�ELRWHFKQRORJLH��=LMQ�LQVSDQQLQJHQ�ZRUGHQ�]HHU�JHZDDUGHHUG��
:LM� GDQNHQ� DOOH� PHQVHQ� GLH� KHEEHQ� ELMJHGUDJHQ� RP� GH]H� VWXGLH� PRJHOLMN� WH�
PDNHQ��'H�OHGHQ�YDQ�GH�EHJHOHLGLQJVFRPPLVVLH�KHEEHQ�JHGXUHQGH�GH�KHOH�ORRS�
YDQ� KHW� SURFHV� QXWWLJ� FRPPHQWDDU� HQ� ]LQYROOH� DDQZLM]LQJHQ� JHJHYHQ� YRRU� GH�
RS]HW� HQ� XLWZHUNLQJ� YDQ� GH� VWXGLH�� :LM� ]LMQ� GH� JHwQWHUYLHZGH� VWDIOHGHQ� HQ�
15/2�UHODWLHV�]HHU�HUNHQWHOLMN�YRRU�KXQ�EHUHLGZLOOLJKHLG�RQV�WH�ZRRUG�WH�VWDDQ�
HQ�RQV�ZDDUGHYROOH�LQIRUPDWLH�HQ�LQ]LFKWHQ�RYHU�GH�RQWZLNNHOLQJ�YDQ�GH�15/2�
WH� YHUVFKDIIHQ�� ,Q� KHW� ELM]RQGHU� 5RE� %RHULQJD� ZDV� ]HHU� EHKXOS]DDP� ELM� KHW�
DDQUHLNHQ�YDQ�DDQYXOOHQGH�LQIRUPDWLH��7RW�VORW�GDQNHQ�ZLM�GH�PHGHZHUNHUV�YDQ�
KHW�,QQRYDWLHQHWZHUN��HQ�LQ�KHW�ELM]RQGHU�KHW�VHFUHWDULDDW��=LM�ZDUHQ�RQPLVEDDU�
YRRU�KHW�RQGHU]RHN�LQ�KHW�DUFKLHI��RP�GH�FRQWDFWHQ�WH�OHJJHQ�PHW�EHWURNNHQHQ�
ELM�GH�15/2�HQ�]LM�KHEEHQ�KHW�ZHUN�DDQ�GH]H�VWXGLH�DDQJHQDDP�JHPDDNW��
�
(QVFKHGH��MXOL������
)RNNR�-DQ�'LMNVWHUKXLV��
	�%DUHQG�YDQ�GHU�0HXOHQ�

�
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'H�RQWZLNNHOLQJ�YDQ�GH�UDDG�������������
�
�
�
�
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� $JURFOXVWHU� HQ� *URHQH�5XLPWH��
+HW�,QQRYDWLHQHWZHUN�ZDV�HYHQ]HHU�HHQ�NLQG�YDQ�]LMQ�WLMG�DOV�GH�RRUVSURQNHOLMNH�
15/2��PDDU�GH�WLMGHQ�ZDUHQ�LQJULMSHQG�YHUDQGHUG��:DDU�LQ�GH�MDUHQ�YLMIWLJ�GH�
ODQGERXZ�HHQ�KHFKWH� VHFWRU�ZDV�ZDDUELQQHQ�KHW�RQGHU]RHN�GRRU�KHW�YHOG�]HOI�
JHFR|UGLQHHUG�ZHUG��ZDV�URQG�GH�PLOOHQQLXPZLVVHOLQJ�GH�VHFWRU�JHIUDJPHQWHHUG�
HQ�GLIIXXV� JHZRUGHQ�HQ�PRHVWHQ� VWUDWHJLVFKH� WRHNRPVWYHUNHQQLQJHQ�GH�ERXZ�
JURQG�ULMS�PDNHQ�YRRU�V\VWHHPLQQRYDWLHV���
� (HQ�KDOYH�HHXZ�15/2�LV�HHQ�YHUKDDO�YDQ�GRRUJDDQGH�RQWZLNNHOLQJ��ZDDUELM�
GH� FRQWLQXwWHLW� YDQ� GH� RUJDQLVDWLH� EHODQJULMNHU� LV� GDQ� GH� GLVFRQWLQXwWHLWHQ� YDQ�
LQVWHOOLQJVEHVOXLWHQ� HQ� QDDPJHYLQJ�� +HW� ,QQRYDWLHQHWZHUN� YHUWRRQW� HYHQYHHO�
FRQWLQXwWHLW�PHW� GH� ¶RXGH� UDDG·� DOV� GH�15/2�PHW� ]LMQ� YRRUJDQJHU�� GH� /DQG�
ERXZRUJDQLVDWLH�712��(HQ�KDOYH�HHXZ�15/2�LV�HHQ�KDOYH�HHXZ�ZHWHQVFKDSV�
EHOHLG��HHQ�KDOYH�HHXZ�LQWHUPHGLDLUH�RUJDQLVDWLH��HHQ�KDOYH�HHXZ�¶PDDWVFKDSSH�
OLMN�GLHQVWEDDU·�RQGHU]RHN��HQ�GDW�LV�ODQJ��(HQ�KDOYH�HHXZ�15/2�LV�GDDUPHH�HHQ�
XLWJHOH]HQ�NDQV�RP�GH�G\QDPLHN�YDQ�HHQ�LQWHUPHGLDLUH�RUJDQLVDWLH�RS�KHW�JHELHG�
YDQ�RYHUKHLGVEHPRHLHQLV�ELM�RQGHU]RHN�LQ�EHHOG�WH�EUHQJHQ���
� ,Q�GLW�KRRIGVWXN�ZRUGW�GH�RQWZLNNHOLQJ�EHVSURNHQ�YDQ�GH�PDQLHU�ZDDURS�GH�
����������������������������������������������������������! �" #%$ &(' )+*-,.���/ 0*(,.��� �21(�3$�4."  �$ $ ��"  0*(,(5 &.6(798;:36;<=7;>?A@% �" B.CDB.*�&-' )+*-$ EGF #%#-��" F *-H.5 &%<=7;&%<.8->
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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�

�
�������������������������������������������������JLK *-$ ��� M.F �3EONP> QA>SRT��� #. 3F #=&%UWV ��X.� Y- �� F-U.Z;Z%6->
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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��������
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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�
�������������������������������������������������� m�RT �*+~���*-*(�34=&(' �P��_ q�1(F �9,.��*(F _ 5 &=7�Z%iS:S79Z%�.>
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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�
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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�
�������������������������������������������������? �L}D 3 �,%_ M.��� H; 3,.��� F *-HD79ZWV �3X.� Y( �� F�7��%8;ZGB.B.#G4.Y.*-$�<%,(>J �LK *-$ ��� M.F �3E¶kO 0*-_ F *-#=&=79ZW,.�9q9��CGX-���AU%Z%ZSb(>J ��K *-$ ��� M.F �3E¶kO 0*-_ F *-#=&=79ZW,.�9q9��CGX-���AU%Z%ZSb(>
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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$:%��GLH�QLHW�UHFKWVWUHHNV�RS�GH�ODQGERXZ�YDQ�WRH�
SDVVLQJ� ]LMQ·� HQ�ZDDU�RQGHU� ¶EHKRXG�YDQ�GH�1HGHUODQGVH� VDPHQOHYLQJ·� HQ� ¶EH�
KRXG�YDQ�GH�YUHGH·� JHHQ�YRRUEHHOGHQ�JHYRQGHQ�ZDUHQ� [�f � ,Q�KHW� UDSSRUW�ZHUG�
YHUYROJHQV�HHQ�SURFHV�YRRU�GH�HYDOXDWLH�XLWJHZHUNW�PHW�ULFKWOLMQHQ�YRRU�GH�EH�
SDOLQJ� YDQ�PHHWEDUH� HQ� GH� EHQDGHULQJ� YDQ� RQPHHWEDUH� YRRUGHOHQ�� RSJHVSOLWVW�
QDDU�YHUVFKLOOHQGH�RQGHU]RHNLQJHQ��7HQ�VORWWH�ZHUGHQ�LQ�HHQ�ZHUNVFKHPD�VFKD�
OHQ� YRRUJHVWHOG� YRRU� GLYHUVH� EHRRUGHOLQJVFULWHULD� �EDWHQ�� YHURXGHULQJ�� VODJLQJV�
NDQV��HQ�HHQ�RUJDQLVDWLH�YDQ�KHW�HYDOXDWLHSURFHV��'DDUELM�ZHUG�QRJPDDOV�EHQD�
GUXNW�GDW�HYDOXDWLH�JHHQ�DEVROXWH�UHVXOWDWHQ�RSOHYHUGH�HQ�VOHFKWV�HHQ�KXOSPLGGHO�
ELM�EHOHLGVYRUPLQJ�NRQ�]LMQ��
'H�FRQVHTXHQWLH�KLHUYDQ�LV�GDW�GH�HYDOXDWRU�QLHW�DOV�
HHQ�SROLWLHDJHQW�RS�GH�ZHJ�GLH�KHW�SURMHFW�PRHW�JDDQ��PRHW�ZRUGHQ�RSJHVWHOG��
+LM�PRHW�QLHW�KHW�YHUNHHUVOLFKW�EHGLHQHQ��PDDU�DDQ�GLHJHQHQ�GLH�GH]H�WDDN�KHE�
EHQ�WH�YHUYXOOHQ��HQNHOH�JHJHYHQV�YHUVFKDIIHQ�GLH�]LM��QDDVW�DQGHUH��YRRU�KHW�XLW�
RHIHQHQ�YDQ�KXQ�WDDN�QRGLJ�KHEEHQ�
 [�g ��
� 'H�(FRQRPLVFKH�(YDOXDWLH�VWDUWWH�LQ������HQ�GDDUYRRU�ZHUGHQ�WZHH�QLHXZH�
PHGHZHUNHUV�YDQ�KHW�VHFUHWDULDDW�DDQJHWURNNHQ��'LMNYHOG�6WRO�HQ�+|EDXV��,Q�GH�
ORRS�YDQ�GH�MDUHQ�]HYHQWLJ�EORHGGH�GH]H�UDWLRQHOH�EHQDGHULQJ�YDQ�GH�FR|UGLQDWLH�
YDQ�KHW�RQGHU]RHN�ODQJ]DDP�GRRG��RPGDW�GXLGHOLMN�ZHUG�GDW�GH�EHRRUGHOLQJ�YDQ�
SURMHFWHQ�QHW� ]R�JRHG�HQ�YHHO� HHQYRXGLJHU� JLQJ�YLD�SHHUV��'H� DDQSDN� OHHN�RS�
HHQ�JLJDQWLVFKH�SDSLHUIDEULHN��GLH�UHVXOWDWHQ�RSOHYHUGH�GLH�YLD�HHQ�NRUWH��NZDOLWD�
WLHYH�ZHJ�RRN�EHUHLNW�NRQGHQ�ZRUGHQ��*RHG�HQ�VOHFKW�RQGHU]RHN�ZDV�YULM�JH�
�������������������������������������������������\ j��!" Y.CD�S&%nG�3M.��" B.4%CD��*-$ &;<=7;�%@% �" B%CDB.*�&(' )+*-$ EGF #%#-��" F *-H.5 &%<.6->\ mL|D}D~L)a&St/q9B%*(B.CDF _ q31(�T�3M. �" Y( 0$ F �S&=79b;:3U;U(>\ �L|D}D~L)a&St/q9B%*(B.CDF _ q31(�T�3M. �" Y( 0$ F �S&.6%Z->\ �L|D}D~L)a&St/q9B%*(B.CDF _ q31(�T�3M. �" Y( 0$ F �S&%b%�(>
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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->



� ���

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�



� ���

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�
�������������������������������������������������Ï Ð=ÑSÒ�Ó Ô;ÕDÔ;Ö-×;Ø ÙoÖ-Ú Û�Ü ÝSÝ%Þ�Ó Ü Ö.ß;à ×%áSâ�ã ä;â�åSæAÓ ç;Õ+Þ3×Sèoé ê é ë ì í(î!é ï9ð ×;á�äSã áSñ;òÏ ó=ÑSÒ�Ó Ô;ÕDÔ;Ö-×;Ø ÙoÖ-Ú Û�Ü ÝSÝ%Þ�Ó Ü Ö.ß;à ×%áSâ;òj ���!" Y.CD�S&%�G� «���© � ·(¸!��£;¦ &=79b;:S7�6->m ���!� F q3#.C+ �*���*+}�F 4=&(' @;q9F ��*(q9��QLB." F q3`oN�,SM.F _ B.� `+°TB.Y-*-q9F " _ 5 &=79�.6->
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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�
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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�
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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� � ��[ ��
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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�
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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->
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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���
�
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�
0HHUMDUHQYLVLHV�DOV�PHGLDWRU�YDQ�GH�RUJDQLVDWLH�
�
�
�
'H�JHVFKLHGHQLV�YDQ�HHQ�RUJDQLVDWLH�DOV�GH�15/2�LV�HHQYRXGLJ�WH�SHULRGLVHUHQ�
RS�EDVLV�YDQ�GH�LQVWHOOLQJVEHVOXLWHQ�ZDDUPHH�WDDN�HQ�IXQFWLRQHUHQ�]LMQ�YDVWJHOHJG��
,Q�GH�RQWZLNNHOLQJ�YDQ�]R·Q�RUJDQLVDWLH�]LMQ�UHRUJDQLVDWLHV�QLHW�PHHU�GDQ�LMNSXQWHQ�
YRRU�KHW�YHUDQGHULQJVSURFHV�ZDDULQ�]LM�]LFK�YRRUWGXUHQG�EHYLQGW��(HQ�RUJDQLVD�
WLH�NZLMW�]LFK�QDDU�EHVWH�YHUPRJHQ�YDQ�KDDU�WDNHQ��NLHVW�GDDUYRRU�LQVWUXPHQWHQ�
GLH�ELQQHQ�KDDU�PRJHOLMNKHGHQ�SDVVHQ��JHEUXLNW�]H��YUDDJW�]LFK�DI�RI�]H�RS�KXQ�
GRHO�WRHJHVQHGHQ�]LMQ�HQ�SDVW�]H�]R�QRGLJ�DDQ��=R�JDDW�GDW�LGHDOLWHU�HQ�]R�JLQJ�
GDW�ELM�GH�15/2��'DDUELM�]RUJHQ�GH�HUYDULQJHQ�PHW�GLH�LQVWUXPHQWHQ�HUYRRU�GDW�
RRN� RYHU� GH� RUJDQLVDWLH� ]HOI�ZRUGW� QDJHGDFKW��'H� LQ]HW� YDQ� LQVWUXPHQWHQ� OHJW�
QLHXZH� VWUXFWXUHQ�HQ�EHZHJLQJHQ� LQ�KHW� YHOG�EORRW�HQ�QRGLJW�GDDUPHH�XLW� WRW�
HHQ�KHURYHUZHJLQJ�YDQ�GH�WDDN�HQ�GH�ZHUNZLM]H�YDQ�GH�RUJDQLVDWLH��'H�LQVWUX�
PHQWHQ�GLH�RQWZRUSHQ�ZRUGHQ�YRRU�VSHFLILHNH�WDNHQ�HQ�]LFK�DO�GRHQGH�RQWZLN�
NHOHQ��YRUPHQ�KHW�NULVWDOOLVDWLHSXQW�YRRU�GH�QLHXZH�LGHQWLWHLW�YDQ�GH�RUJDQLVDWLH��
]RDOV�GLH�YHUYROJHQV�ELM�HHQ�UHRUJDQLVDWLH�IRUPHHO�ZRUGW�YDVWJHOHJG��=R�JLQJ�GDW�
DOWKDQV�ELM�GH�15/2��
� ,Q�GLW�KRRIGVWXN�ZRUGW�ppQ�YDQ�GH�LQVWUXPHQWHQ�YDQ�GH�15/2�GRRU�GH�WLMG�
KHHQ�JHYROJG�RP�WH�ODWHQ�]LHQ�KRH�GH�LQ]HW�HUYDQ�GH�YHUDQGHUHQGH�PRJHOLMNKH�
GHQ�HQ�EHSHUNLQJHQ�YDQ�GH�UDDG�]LFKWEDDU�PDDNWH��KRH�GDDURS�JHUHDJHHUG�ZHUG�
HQ�KRH�GH�UDDG�LQ�GH�RQWZLNNHOLQJ�HUYDQ�DO�GRHQGH�YRUP�NUHHJ��'H�15/2�KDG�
GLYHUVH� LQVWUXPHQWHQ�� ]RDOV� KHW� FRPPLVVLHDSSDUDDW�� GH� SURMHFWDGPLQLVWUDWLH� HQ�
PHHUMDUHQYLVLHV��9RRU�GLW�KRRIGVWXN�LV�JHNR]HQ�YRRU�GH�ODDWVWH��'H�PHHUMDUHQYL�
VLHV�ZDUHQ�HHQ�YDQ�GH�PHHVW�SURPLQHQWH�DFWLYLWHLWHQ�GLH�YDQDI�GH�ODWH� MDUHQ�]H�
YHQWLJ�WRW�GH�YURHJH�MDUHQ�QHJHQWLJ�GH�DJHQGD�YDQ�GH�UDDG�HQ�GH�RQGHUERXZRU�
JDQHQ� YRRU� HHQ� EHODQJULMN� GHHO� EHSDDOGHQ�� =H� ZHUGHQ� GDDUELM� UHJHOPDWLJ� JH�
EUXLNW� DOV� VKRZPRGHO�YRRU�GH�15/2��HHQ�SURGXFW�ZDDULQ�GH�ELM]RQGHUH� DDUG�
YDQ�GH�RUJDQLVDWLH�]LFKWEDDU�ZHUG��]RZHO�QDDU�ELQQHQ�WRH���QDDU�GH�SDUWLFLSDQWHQ�
��DOV�QDDU�EXLWHQ���QDDU�ELMYRRUEHHOG�GH�VHFWRUUDGHQ��
� ,Q�GH�RQWZLNNHOLQJ�YDQ�GH�PHHUMDUHQYLVLHV�NRPHQ�GH�YHUVFKLOOHQGH�WDNHQ�YDQ�
GH�15/2�JRHG�QDDU�YRUHQ��]RDOV�GH�FR|UGLQDWLH�YDQ�RQGHU]RHN�HQ�KHW�RQWZLN�
NHOHQ� YDQ� HHQ� YLVLH� RS� KHW� ODQGERXZNXQGLJ� RQGHU]RHN�� 2RN� GH� VSDQQLQJHQ�
ELQQHQ�GH�RUJDQLVDWLH�HQ�WXVVHQ�GLH�YHUVFKLOOHQGH�WDNHQ�NRPHQ�DDQ�KHW�OLFKW��'H�
15/2�PRHVW�YRRUWGXUHQG�HHQ�VXEWLHO�HYHQZLFKW�WXVVHQ�]LMQ�PRJHOLMNKHGHQ�HQ�
]LMQ�EHSHUNLQJHQ� ]RHNHQ��+HW�RQWEUDN�GH� UDDG� DDQ�NUDFKWLJH�PLGGHOHQ�RP�KHW�
YHOG�YDQ�ODQGERXZNXQGLJ�RQGHU]RHN�WH�VWXUHQ��5RQG�GH�EHJURWLQJVDGYLH]HQ�YDQ�
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GH� MDUHQ� ]HVWLJ�ZDV�� QDDVW� GH� JHEUXLNHOLMNH� NODFKWHQ�RYHU� KHW� WH� NUDSSH� EXGJHW�
YRRU�KHW�YHOG��HHQ�]HNHUH�RQPDFKW�WH�EHVSHXUHQ�RYHU�GH�LQYORHG�GLH�GH]H�DGYLH�
]HQ�KDGGHQ��'DDUELM�VWHOGH�GH�UDDG�]LFK�RYHULJHQV�ELM�YRRUEDDW�WHUXJKRXGHQG�RS��
+LM� ZLOGH� JHHQ� VWDQGSXQW� LQQHPHQ� WHQ� DDQ]LHQ� YDQ� VWUDWHJLVFKH� NHX]HV� LQ� HQ�
WXVVHQ� GH� GHHOQHPHQGH� LQVWHOOLQJHQ�� 1D� GH� XLWEUHLGLQJ� LQ� ����� QDDU� QLHW�
PLQLVWHULsOH�RQGHU]RHNVLQVWHOOLQJHQ�HQ�GDDUPHH�HHQ�YHUPHHUGLQJ�YDQ�KLsUDUFKL�
VFKH�VWUXFWXUHQ�ZDDU�GH�UDDG�PHH�WH�PDNHQ�KDG��ZHUG�GH]H�RQPDFKW�YHUVWHUNW��
,Q�GH�MDUHQ�]HYHQWLJ�RQWZLNNHOGH�²�HQ�NRHVWHUGH�²�GH�UDDG�]LMQ�LGHQWLWHLW�DOV�SDU�
WLFLSDQWHQRUJDQLVDWLH�ZDDUELQQHQ� LQVWHOOLQJHQ� YDQXLW� YHUVFKLOOHQGH� KLsUDUFKLVFKH�
VWUXFWXUHQ�LQ�RYHUOHJ�WRW�JH]DPHQOLMNH�ZRRUGHQ�HQ�GDGHQ�NZDPHQ��'H�YUDDJ�LV�
KRH�GH�JH]DPHQOLMNH�YLVLH� LQ�GH�PHHUMDUHQYLVLHV�RPJH]HW�ZHUG� LQ�JH]DPHQOLMNH�
DFWLH���
� 'H�SDUWLFLSDWLHJHGDFKWH�VWRQG�QLHW�DOOHHQ�RS�JHVSDQQHQ�YRHW�PHW�HHQ�NUDFKW�
GDGLJH� SODQQLQJ��PDDU� RRN�PHW� KHW� RQWZLNNHOHQ� YDQ� HHQ� YLVLH� YRRU� KHW� KHOH�
YHOG�� 'H� SDUWLFXOLHUH� EHODQJHQ� YDQ� GH� SDUWLFLSDQWHQ� HQ� HHQ� YHOGRYHUVWLMJHQGH�
YLVLH�RS�GH� WUHQGV�YDQ� ODQGERXZNXQGLJ�RQGHU]RHN�HQ� VDPHQOHYLQJ�YLHOHQ� ODQJ�
QLHW�DOWLMG�VDPHQ��'H�YUDDJ�LV�KRH�GH�15/2�GLH�RS�HONDDU�DI�SUREHHUGH�WH�VWHP�
PHQ�HQ�KRH�KLM�GH�FR|UGLQDWLH�YDQ�RQGHU]RHN�HQ�GH�YLVLHYRUPLQJ�RS�KHW�YHOG�
WUDFKWWH�WH�LQWHJUHUHQ���
�
� �����'H�DDQORRS�QDDU�GH�PHHUMDUHQYLVLHV�
� 0HQ�]RX�YHUZDFKWHQ�GDW�PHHUMDUHQSODQQLQJ�DDQJHERUHQ�LV�YRRU�GH�15/2��
,Q�HHQ�PHHUMDUHQSODQ�ZRUGW�KHW�PDQDJHPHQW�YDQ�RQGHU]RHN�JHNRSSHOG�DDQ�HHQ�
EHHOG�YDQ�GH�DFWXHOH�VLWXDWLH�HQ�GH�YHUZDFKWH�RQWZLNNHOLQJ�YDQ�KHW�YHOG��EHLGH�
GLUHFW� DI� WH� OHLGHQ� XLW� GH� KRRIGWDDNVWHOOLQJ� YDQ� GH�5DDG�� EHYRUGHULQJ� YDQ� KHW�
ODQGERXZNXQGLJ� RQGHU]RHN� LQ�1HGHUODQG��7RFK� LV� KHW� GH�15/2� DDQJHOHHUG��
+HW�YHUVFKLMQVHO�GHHG�EHJLQ� MDUHQ�]HYHQWLJ�YDQ�EXLWHQDI�]LMQ� LQWUHGH��%LM�GH� LQ�
VWHOOLQJ�YDQ�GH�QLHXZH�15/2�LQ������VWRQGHQ�PHHUMDUHQSODQQHQ�QRJ�QLHW�RS�
GH�DJHQGD�HQ�HHQ�GHUJHOLMNH�DFWLYLWHLW�NZDP�RRN�QLHW�YRRUW�XLW�GH�QLHXZH��EUHGH�
VDPHQVWHOOLQJ�YDQ�GH�UDDG�HQ�]LMQ�WDDNVWHOOLQJ��1DDU�DDQOHLGLQJ�YDQ�HHQ�LQLWLDWLHI�
YDQ�'/2��EHJRQ�GH� UDDG� LQ������PHW�ZDW�XLWHLQGHOLMN�HHQ�PHHUMDUHQYLVLH� ]RX�
JDDQ�KHWHQ���
� +HW�LV�DOOHV]LQV�EHJULMSHOLMN�GDW�GH�UDDG�QLHW�HHUGHU�DDQ�PHHUMDUHQSODQQLQJ�KDG�
JHGDDQ��'H�MDUHQ�]HVWLJ�VWRQGHQ�LQ�KHW�WHNHQ�YDQ�GH�RQWZLNNHOLQJ�YDQ�HHQ�GRHO�
PDWLJH� LQWHUQH� FR|UGLQDWLH� YDQ� KHW� ODQGERXZNXQGLJ� RQGHU]RHN�� ZDDUYRRU� GH�
RYHUOHJVWUXFWXXU�YHUVWHUNW�ZHUG�PHW�UDWLRQHOH�LQVWUXPHQWHQ�DOV�GH�SURMHFWDGPLQL�
VWUDWLH��]LH�KRRIGVWXN�����'H�RQGHU]RHNVFR|UGLQDWLH�EHWURI�ERYHQGLHQ�LQVWHOOLQJHQ�
GLH� RQGHU� ppQ� EDDV� YLHOHQ�� KHW� PLQLVWHULH�� %RYHQGLHQ� ZHUGHQ� HOGHUV� RRN� QRJ�
JHHQ�PHHUMDUHQSODQQHQ� JHPDDNW�� 'DW� ZDV� HHQ� LQVWUXPHQW� GDW� EHJLQ� MDUHQ� ]H�
YHQWLJ�RSNZDP��PHGH�RQGHU�LQYORHG�YDQ�GH�GHPRFUDWLVHULQJ�HQ�KHW�RQWOXLNHQGH�
ZHWHQVFKDSVEHOHLG�� :DW� GH� 15/2� YRRUGLHQ� DDQ� SODQQLQJVDFWLYLWHLWHQ� GHHG��
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EHVORHJ� YRRUQDPHOLMN� KHW� MDDUOLMNVH� EXGJHWYRRUVWHO� YRRU� GH�PLQLVWHU�� +HW� RQW�
ZLNNHOHQ�YDQ�HHQ�YLVLH�RS�KHW�YHOG�YDQ�ODQGERXZNXQGLJ�RQGHU]RHN��LQ�GH�FRQ�
WH[W�YDQ�PDDWVFKDSSHOLMNH�RQWZLNNHOLQJHQ�HQ�YHUZDFKWH�WUHQGV��NZDP�HHUVW�LQ�GH�
MDUHQ�]HYHQWLJ�RS�JDQJ��'DW�ZLO�]HJJHQ��HHQ�JHs[SOLFLWHHUGH�YLVLH�GLH�RS�GH�HHQ�
RI� DQGHUH� SURFHVPDWLJH� ZLM]H� WRW� VWDQG� NZDP�� ,PSOLFLHWH� YLVLHV� YDQ� GH� YRRU�
QDDPVWH� VSHOHUV� ²�:DQVLQN� LQ� KHW� ELM]RQGHU� ²�ZDUHQ� HU� QDWXXUOLMN� DO� ODQJ��'H�
]RHNWRFKW�YDQ�GH�UDDG�QDDU�HHQ�JRHGH�DDQSDN�HQ�RS]HW�YRRU�HHQ�PHHUMDUHQYLVLH��
YLHO�VDPHQ�PHW�GH�LQVWHOOLQJ�YDQ�GH�VHFWRUUDGHQ��9LVLHYRUPLQJ�NDQ�DOV�HHQ�NHUQ�
DFWLYLWHLW�YDQ�GLH�UDGHQ�ZRUGHQ�EHVFKRXZG�HQ�GH�15/2�NRQ�LQ�GH�PHHUMDUHQ�
YLVLHV�]LMQ�URO�DOV�VHFWRUUDDG�YRUP�JHYHQ��'H�15/2�EHVFKRXZGH�]LFK�GDDUELM�DOV�
HHQ�SLRQLHU�ZDDUYDQ�DQGHUHQ�NRQGHQ�OHUHQ���
�
� 3ODQ����RS]HW�HQ�DDQSDN�
� (LQG� ����� NZDPHQ�PHHUMDUHQSODQQHQ� RS� GH� DJHQGD� YDQ� GH�15/2��'/2�
KDG�ELM�ZLM]H�YDQ�¶SRJLQJ·�HHQ�0HHUMDUHQSODQ�ODQGERXZNXQGLJ�RQGHU]RHN������
�����RSJHVWHOG�HQ�GH�UDDG�KLHUYDQ�RS�GH�KRRJWH�JHVWHOG��$GYLHV�RI�JRHGNHXULQJ�
ZHUG�QLHW� JHYUDDJG��PDDU�RSPHUNLQJHQ�ZDUHQ�ZHONRP��'H� OHGHQ� YDQ�GH� UDDG�
DFKWWHQ� KHW� HHQ� EHODQJZHNNHQG� VWXN� YRRU� KHW� ODQGERXZNXQGLJ� RQGHU]RHN� ý �
+DOYHUZHJH������EHVORRW�GH� UDDG�GH�PHHUMDUHQSODQQLQJ� WHU�KDQG� WH�QHPHQ�HQ�
VWHOGH� HHQ� ¶JHVSUHNVJURHS·� LQ� RP� HHQ� QRWD� YRRU� WH� EHUHLGHQ�� EHVWDDQGH� XLW�
YHUWHJHQZRRUGLJHUV� YDQ� GH� SDUWLFLSDQWHQ� DOVPHGH� HQNHOH� GHVNXQGLJHQ� XLW� KHW�
EHGULMIVOHYHQ�� 'H� EHGRHOLQJ� ZDV� HHQ� SODQQLQJ� YRRU� KHW� KHOH� ODQGERXZNXQGLJ�
RQGHU]RHN�WH�PDNHQ� þ �+HW�MDDU�GDDURS�ZHUG�HHQ�¶VWXGLHFRPPLVVLH·�LQJHVWHOG�GLH�
GH�PLQLVWHU� ]RX� JDDQ� DGYLVHUHQ�RYHU� RQGHU]RHN� YRRU� ODQGERXZ�pQ� ODQGLQULFK�
WLQJ��+HW�ZDV�RQPLGGHOOLMN�GXLGHOLMN�GDW�HHQ�SODQQLQJ�YRRU�GH�YROJHQGH�WHUPLMQ�
������������QLHW�JHUHHG�NRQ�]LMQ��'H�QLHXZH�DIGHOLQJHQ�ZDUHQ�QRJ�LQ�RSERXZ��
$OOHHQ�GH�DIGHOLQJ�'LHUOLMNH�3URGXNWLH��GH�DIGHOLQJ�GLH�KHW�YHUVW�JHYRUGHUG�ZDV�LQ�
GH�RSERXZ�YDQ�GH�QLHXZH�VWUXFWXXU�YDQ�GH�UDDG��PDDNWH�HHQ�SODQ��GDW�LQ������
YHUVFKHHQ� ÿ �
� 2RN� LV� GXLGHOLMN� GDW� GH� LQVWHOOLQJHQ� DUJZDQHQG� ZDUHQ�� 0HHUMDUHQSODQQHQ�
ZHUGHQ�JH]LHQ�DOV�HHQ�YRRUEHUHLGLQJ�YRRU�LQNULPSLQJ��GH�IHUPH�EH]XLQLJLQJ�RS�
KHW�ODQGERXZNXQGLJ�RQGHU]RHN�LQ�GH�ODQGERXZEHJURWLQJ������GUHXQGH�QRJ�QD��
%LM�GH�'/2�KDG�KHW�PHHUMDUHQSODQ�����IRUPDWLHSODDWVHQ�JHNRVW� � �/DWHU��WRHQ�KHW�
WZHHGH�PHHUMDUHQSODQ�YDQ�KHW�PLQLVWHULH�RS�GH�DJHQGD�NZDP��]RX�'H�%DNNHU�GH�
SRVLWLHYH� NDQW� YDQ� GH� ]DDN� RQGHUVWUHSHQ�� 
>���@� KHW� HHUVWH�PHHUMDUHQSODQ� >KHHIW@�
HUWRH�ELMJHGUDJHQ�KHW�GHQNHQ�LQ�LQVWLWXWHQ�RYHU�QLHXZH�ULFKWLQJ�HQ��YDQ�ZHUNHQ��
WH�EHYRUGHUHQ��0HQ�KHHIW�]LFK�HUDDQ�JHZHQG�RYHU�GH�HLJHQ�VLWXDWLH�HHQ�RQWZLN�
��������������������������������������������������������	��
������� ������������������������ �����������
����  ! ����� ���"�������
����  ! ����� ���



����

NHOLQJVSODQ� WH� VFKULMYHQ�
 # �'LW� DVSHFW� ]RX� ELM� GH�15/2� HHQ� EHSDOHQG� HOHPHQW�
ZRUGHQ��KHW�ZDV�QLHW�]R]HHU�KHW�SURGXFW�DOVZHO�KHW�SURFHV�GDW�YUXFKWHQ�DIZLHUS�
YRRU�GH�LQVWHOOLQJHQ���
� 2QGHU�EHJHOHLGLQJ�YDQ�9HUNDLN�JLQJ�GH�DIGHOLQJ�'LHUOLMNH�3URGXNWLH�DDQ�KHW�
ZHUN�YRRU�HHQ�ELMGUDJH�DDQ�GH�PHHUMDUHQSODQQLQJ��+HW�RQWZLNNHOLQJVSODQ�ZHUG�
DDQJHJUHSHQ�RP�GH�SDV�LQJHVWHOGH�DIGHOLQJ�YRUP�WH�JHYHQ�HQ�VWUXFWXUHOH�YHUEDQ�
GHQ�WXVVHQ�GH�YHUWHJHQZRRUGLJGHQ�RQGHUOLQJ�HQ�PHW�KHW�EHVWXXU�XLW�WH�NULVWDOOL�
VHUHQ��0HQ�]DJ�KHW�DOV�HHQ�XLWJHOH]HQ�PLGGHO�RP�GH�WDDN�YDQ�GH�DIGHOLQJ�²�SUR�
JUDPPHULQJ�HQ�RYHUOHJ�ELQQHQ�GH� VHFWRU�²�JHVWUXFWXUHHUG�DDQ� WH�SDNNHQ��2QW�
ZLNNHOLQJVSODQ� 'LHUOLMNH� 3URGXNWLH� 2QGHU]RHN� ZDV� ZHOLVZDDU� JHHQ� PHHUMDUHQSODQ�
YRRU�KHW�KHOH�ODQGERXZNXQGLJ�RQGHU]RHN��PDDU�GDDURP�QLHW�PLQGHU�DPELWLHXV��
+HW�IXQJHHUGH�DOV�HHQ�RHIHQLQJ�LQ�KHW�WRW�VWDQG�EUHQJHQ�YDQ�HHQ�PHHUMDUHQSODQ�
LQ�15/2�YHUEDQG�HQ�DOV�HHQ�YRRUEHHOG�YRRU�GH�UHVW�YDQ�GH�RUJDQLVDWLH��1DDVW�
KHW�JHGHJHQ�SODQ�]HOI��QHHUJHOHJG�LQ�HHQ�GHHO�PHW�KRRIGOLMQHQ�HQ�HHQ�GHHO�PHW�
GHWDLOV� HQ� XLWZHUNLQJHQ� RS� GHHOWHUUHLQHQ�� RPYDWWH� KHW� 2QWZLNNHOLQJVSODQ� HHQ�
GHUGH�GHHO��ZDDULQ�GH�JHYROJGH�ZHUNZLM]H�ZHUG�EHVSURNHQ��'DW�JDI�QLHW�DOOHHQ�
HHQ�EHVFKULMYLQJ�YDQ�GH�ZHUNZLM]H��PDDU�RRN�HHQ�WKHRUHWLVFKH�YHUDQWZRRUGLQJ��
+HW�IHLW�GDW�9HUNDLN�VHFUHWDULV�YDQ�GH�DIGHOLQJ�ZDV��LV�QLHW�LUUHOHYDQW�YRRU�GH�PDWH�
ZDDULQ� ]LM� YRRUXLWOLHS� LQ� GH� FUHDWLH� YDQ� PHHUMDUHQSODQQHQ� HQ� GH� V\VWHPDWLHN�
ZDDUPHH� GLW�ZHUG� DDQJHSDNW� $ �+LM� KDG� HHQ� RUJDQLVDWLHNXQGLJH� DFKWHUJURQG� HQ�
ZDV�GUXN�EH]LJ�PHW�]LMQ�SURHIVFKULIW�RYHU�GRHOVWHOOLQJHQSUREOHPDWLHN�LQ�RUJDQLVD�
WLHV� % �
� ,Q�GLW�HHUVWH�SODQQLQJVGRFXPHQW�ZDV�WH�]LHQ�KRH�GH�RULsQWDWLH�YDQ�GH�RQGHU�
]RHNVFR|UGLQDWLH�DDQ�KHW�YHUVFKXLYHQ�ZDV�YDQ�KHW�RQGHU]RHN�]HOI�QDDU�GH�PDDW�
VFKDSSHOLMNH�FRQWH[W��,Q�GLH�]LQ�ZHHUVSLHJHOGH�KHW�GH�WLMGJHHVW�YDQ�HHQ�NULWLVFKH�
KRXGLQJ�WHQ�DDQ]LHQ�YDQ�RQGHU]RHN�HQ�GH�RSNRPVW�YDQ�GH�VHFWRUUDGHQ��'H�ZH�
WHQVFKDS�PRHVW�PHHU�HQ�PHHU�YHUDQWZRRUGLQJ�DIOHJJHQ�RYHU�KDDU�UHOHYDQWLH�YRRU�
GH� VDPHQOHYLQJ�HQ�GDDUELM�KDDU� DFWLYLWHLWHQ�DIVWHPPHQ�RS�PDDWVFKDSSHOLMNH�EH�
KRHIWHQ��&HQWUDDO�LQ�KHW�2QWZLNNHOLQJVSODQ�'LHUOLMNH�3URGXNWLH�2QGHU]RHN�VWRQG�GH�
YUDDJ�YDQXLW�VDPHQOHYLQJ�HQ�EHGULMIVOHYHQ�HQ�GH�PDQLHU�ZDDURS�GLH�V\VWHPDWLVFK�
LQ�NDDUW�NRQ�ZRUGHQ�JHEUDFKW��+HW�YULMH�RQGHU]RHN�EOHHI�RYHULJHQV�EXLWHQ�EH�
VFKRXZLQJ��'H�LQVWHHN�ZDV�EUHHG�HQ�GLHSJDDQG��WRW�HQ�PHW�GH�H[LVWHQWLsOH�YUDDJ�
RI�GLHUOLMNH�SURGXFWLH�QRJ�QRGLJ�HQ�ZHQVHOLMN�ZDV��+HW�JLQJ�KLHU�RP�GH�WRHQ�²�
HQ�QRJ�DOWLMG�²�DFWXHOH�YUDDJ�RI�GLHUOLMNH�HLZLWWHQ�JHHQ�YHUVSLOOLQJ�YDQ�SODQWDDUGL�
JH�YRHGLQJVVWRIIHQ�ZDUHQ��PHGH�LQ�KHW�OLFKW�YDQ�GH�ZHUHOGYRHGVHOVLWXDWLH� & �0HHU�
SURIDDQ� ZDV� GH� DQDO\VH� YDQ� GH� EHODQJULMNVWH� RQWZLNNHOLQJHQ� YRRU� GH� GLHUOLMNH�
SURGXFWLH� HQ�GH�GDDUXLW� YRRUWNRPHQGH�RQGHU]RHNVYUDJHQ��'DW�ZDUHQ��QDDVW�GH�
�������������������������������������������������'�������(�)�* ����� +��,�-.(�
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ZHUHOGYRHGVHOVLWXDWLH��GH�YRHGVHOYHLOLJKHLG��KHW�GLHUOLMN�ZHO]LMQ� HQ�GH�PLOLHXHI�
IHFWHQ� d ��
� 9HUYROJHQV�EUDFKW�KHW�UDSSRUW�LQ�NDDUW�RS�ZHONH�JHELHGHQ�KHW�RQGHU]RHN�RS�
GDW�PRPHQW�SODDWVYRQG�HQ�ZHONH�YHUVFKXLYLQJHQ�ZHQVHOLMN�RI�PRJHOLMN�ZDUHQ��
%HUHNHQLQJ�OHHUGH�GDW��LQ�YHUKRXGLQJ�WRW�GH�JURRWWH�YDQ�GH�VHFWRU��YHHO�PLQGHU�
RQGHU]RHN� YRRU� GLHUOLMNH� SURGXFWLH� JHGDDQ�ZHUG� GDQ� YRRU� SODQWDDUGLJH� ý e � +HW�
SODQ� NRQ� HQ�ZLOGH� ]LFK� HFKWHU� DOOHHQ�XLWVSUHNHQ�RYHU� LQWHUQH� UH�DOORFDWLHV�� HHQ�
DEVROXWH�EXGJHWYHUJURWLQJ�ZDV�QLHW�DDQ�GH�RUGH� ý�ý �2S�EDVLV�YDQ�GH�JHIRUPXOHHUGH�
GRHOVWHOOLQJHQ� YRRU� GH� GLHUOLMNH� SURGXFWLH� �SURGXFWLH� YDQ� YROGRHQGH� YRHGVHO��
WHJHQ�HHQ�ODJH�NRVWSULMV��YDQ�JRHGH�NZDOLWHLW��PHW�HHQ�UHGHOLMN�LQNRPHQ�YRRU�GH�
SURGXFHQW�HQ�]RQGHU�PLOLHX��GLHU�HQ�VDPHQOHYLQJ�RYHUPDWLJ�WH�EHODVWHQ��EHSOHLWWH�
PHQ�HHQ�YHUVFKXLYLQJ�YDQ�RQGHU]RHNVLQ]HW�YDQ�SOXLPYHH�QDDU�YDUNHQV�HQ�UXQGH�
UHQ� ý þ �:DW�EHWUHIW�GH�RQGHU]RHNVJHELHGHQ��ZHUG�JHSOHLW�YRRU�HHQ�XLWEUHLGLQJ�YDQ�
KHW�YRHGLQJV��HQ�KXLVYHVWLQJV��DOVRRN�KHW�GLHUJHQHHVNXQGLJ�RQGHU]RHN���
� ,Q� KHW�2QWZLNNHOLQJVSODQ� ODJ� KHW� DFFHQW� XLWHLQGHOLMN� RS� RQGHU]RHNVPDQDJH�
PHQW��+HW�YHUVFKLO�PHW�YRRUKHHQ�ZDV�JHOHJHQ�LQ�GH�RYHUNRHSHOHQGH�YLVLH�HQ�HHQ�
DIVWHPPLQJ� RS�PDDWVFKDSSHOLMNH� YUDJHQ��'DDUYDQ�ZHUG� HHQ� YHUULMNLQJ� YDQ� KHW�
SODQQLQJVSURFHV� YHUZDFKW�� 7RW� HHQ� GRRUEUHNLQJ� YDQ� GH� LQVWHOOLQJVGRPHLQHQ� ²�
ODDW�VWDDQ�YDQ�GH�DIGHOLQJ�²�OHLGGH�GLW�QLHW�HQ�GDW�ZHUG�RRN�QLHW�QDJHVWUHHIG��2Q�
GDQNV� GH]H� UHODWLYHULQJHQ� NDQ�ZRUGHQ� JHVWHOG� GDW� GH� SODQQLQJVDFWLYLWHLWHQ� HHQ�
YHUVFKXLYLQJ�YDQ�KHW�ZHUN�YDQ�GH�15/2�LQ�JDQJ�]HWWHQ�YDQ�LQWHUQH�FR|UGLQDWLH�
QDDU� FRQWH[WJHULFKWH� VWUDWHJLH�� ,Q� GH� WRWVWDQGEUHQJLQJ� YDQ� KHW� HHUVWH� 15/2�
EUHGH�PHHUMDUHQSODQ�ZHUG�FRQFUHWH�YRUP�DDQ�GH]H�YHUVFKXLYLQJ�JHJHYHQ��
�
� �����'H�HHUVWH�PHHUMDUHQYLVLH�
� +HW�2QWZLNNHOLQJVSODQ�YDQ�GH�DIGHOLQJ�'LHUOLMNH�3URGXNWLH�KDG�GH�YRRUQDDP�
VWH�HOHPHQWHQ�YDQ�HHQ�PHHUMDUHQSODQ�VFKHUS�JHVWHOG��GH�YRUPLQJ�YDQ�HHQ�YLVLH�RS�
GH�YHUZDFKWH�FRQWH[W�YDQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN��KHW�SURJUDPPDWLVFK�
QDGHQNHQ�RYHU�KHW�RQGHU]RHN��GH�ZLM]H�ZDDURS�GLH�ELQQHQ�HHQ�SDUWLFLSDQWHQRU�
JDQLVDWLH�WRW�VWDQG�NZDPHQ�HQ�GH�LQ]HW�YDQ�HHQ�PHHUMDUHQSODQ��+HW�LGHDDO�YRRU�
GH�15/2�ZDV�GXLGHOLMN��SODQQLQJ�PRHW�ERWWRP�XS�JHVFKLHGHQ��ZDDUELM�GH�SDU�
WLFLSDQWHQ�LQ�RYHUOHJ�WRW�HHQ�JH]DPHQOLMNH�YLVLH�NZDPHQ��$DQJH]LHQ�GH�URXWH�YLD�
GZDQJ�YDQ�ERYHQDI�ZHUG�DIJHVORWHQ��YHUJGH�GLW�HHQ�PHQWDOLWHLWVYHUDQGHULQJ�ELM�
GH�SDUWLFLSDQWHQ�DOVRRN�ELM�GH�RQGHU]RHNHUV�]HOI��GLH�KHW�ELMEHKRUHQGH�SHUVSHFWLHI�
LQ� ]HNHUH� ]LQ� PRHVWHQ� LQWHUQDOLVHUHQ� ý ÿ � 'H� SDUWLFLSDQWHQ� PRHVWHQ� QLHW� DOOHHQ�
�������������������������������������������������f.`_a;bF`8�D�JgLcL�>���� h.`_a;bF`8������c3������ ��i�14*�5L� 
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PDDWVFKDSSLMJHULFKW�GHQNHQ�²�ZDW�]LM�DO�PHHU�HQ�PHHU�GHGHQ�²�PDDU�ERYHQGLHQ�
VHFWRUEUHHG�� ,Q� GH� YRRUEHUHLGLQJ� YDQ� KHW� HHUVWH� 15/2�EUHGH� PHHUMDUHQSODQ�
EOHHN�PHQ�QRJ�QLHW�KHOHPDDO�]RYHU�WH�]LMQ��0HW�QDPH�GH�/DQGERXZKRJHVFKRRO��
GLH� LQPLGGHOV� HHQ� HLJHQ� WRHNRPVWYLVLH� KDG�XLWJHZHUNW�� OHHN� LQ� GH� HHUVWH� SODDWV�
YDQXLW�GH�HLJHQ�RUJDQLVDWLH�WH�GHQNHQ��
� 2YHU�GH�SUHFLH]H�ZLVVHOZHUNLQJ�WXVVHQ�GH�LQEUHQJ�YDQXLW�GH�SDUWLFLSDQWHQ�HQ�
GH� YRUPLQJ� YDQ� HHQ� JH]DPHQOLMN� SODQ�ZHUG� LQ� GH� YRRUEHUHLGLQJVIDVH� XLWYRHULJ�
YDQ�JHGDFKWHQ�JHZLVVHOG��3DUWLFLSDQWHQ�PRHVWHQ�LQ�HHQ�YURHJ�VWDGLXP�QDGHQNHQ�
RYHU�SULRULWHLWHQ��PDDU�YRRUNRPHQ�PRHVW�ZRUGHQ�GDW�GH�HLJHQ�EHODQJHQ�WH�]HHU�
JLQJHQ� RYHUKHHUVHQ�� 'H� MXLVWH� ZRRUGHQ� EOHNHQ� KLHUELM� EHODQJULMN�� KHW� EHJULS�
SULRULWHLW�ZHUG�YHUYDQJHQ�GRRU�DWWHQWLHSXQW��GLH�GRRU�GH�SDUWLFLSDQWHQ�DDQJHGUD�
JHQ� GLHQGH� WH� ZRUGHQ�� 0DDU�� ]R� VWHOGH� 9HUNDLN�� ZLOGH� PHQ� GDW� V\VWHPDWLVFK�
GRHQ��GDQ�GLHQGH�PHQ�QD�WH�JDDQ�ZDW�GH�EHKRHIWHQ�LQ�GH�VDPHQOHYLQJ�ZDUHQ�HQ�
ZDW�GH�EHVFKLNEDUH�FDSDFLWHLWHQ� ý � �0HW�DQGHUH�ZRRUGHQ��SODQQLQJ�YHURQGHUVWHOGH�
HHQ�EOLN�RS�GH�FRQWH[W�HQ�VWDWXV�YDQ�KHW�KHOH�YHOG�YDQ�ODQGERXZNXQGLJ�RQGHU�
]RHN��$OV� SDUWLFLSDQWHQRUJDQLVDWLH�PHHQGH�GH�15/2�GDW� GH� SODQQLQJ� YDQ�RQ�
GHUDI�WRW�VWDQG�JHEUDFKW�PRHVW�ZRUGHQ��'DW�YHURQGHUVWHOGH�GDW�GH�SDUWLFLSDQWHQ�
DIVWDQG�WRW�GH�HLJHQ�EHODQJHQ�NRQGHQ�VFKHSSHQ���
� 7HQ� DDQ]LHQ� YDQ� GH� SDUWLFLSDQWHQ�PRHVW� GH�15/2� ODYHUHQ� WXVVHQ� YULMEOLM�
YHQGKHLG�HQ�GLUHFWLYLWHLW��'H�SDUWLFLSDQWHQ�ZDUHQ�DXWRQRRP��PDDU�PRHVWHQ�]LFK�
ZHO� FRPPLWWHUHQ� DDQ�JH]DPHQOLMNH� DIVSUDNHQ��'LW�NZDP� WRW�XLWGUXNNLQJ� LQ�GH�
YUDDJ� ZDW� GH� VWDWXV� YDQ� HHQ� PHHUMDUHQSODQ� ZDV�� 'H� UDDG� NZDP� VQHO� WRW� GH�
FRQFOXVLH�GDW�KLM�QLHW�DQGHUV�NRQ�HQ�ZLOGH�GDQ�PHHUMDUHQYLVLHV�JHYHQ��$OV�JH]HJG��
QLHW� DQGHUV� NRQ� RPGDW� KLM� JHHQ� PLGGHOHQ� YRRU� VWXULQJ� KDG�� QLHW� DQGHUV� ZLOGH�
RPGDW�KLM�HHQ�SDUWLFLSDQWHQRUJDQLVDWLH�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�� ELM� YRRUNHXU� PHW� LQDFKWQHPLQJ� YDQ� GH� YLVLH� ]RDOV� GLH� GRRU� GH�
SDUWLFLSDQWHQ�RQWZLNNHOG�ZDV��9HUNDLN� 
7RW�KHW�PRPHQW��GDW�KHW�DGYLHV�DDQ�GH�
0LQLVWHU�ZRUGW�DDQJHERGHQ�KHHW�KHW�YLVLH��GDDUQD�JDDW�KHW�SODQ�KHWHQ�
 ý	# �'DQ�ZDV�
KHW�DDQ�GH�SDUWLFLSDQWHQ�RP�HU�LHWV�PHH�WH�GRHQ��GH�LPSOHPHQWDWLH�YDQ�GH�YLVLH�
ZHUG� ZHOEHZXVW� EXLWHQ� GH� PDFKW� YDQ� GH� 15/2� JHOHJG�� 1HW� ]RPLQ� DOV� GH�
15/2�SROLWLHNH� YHUDQWZRRUGHOLMNKHLG� KDG� QDDU�PLQLVWHULHV� HQ� SDUOHPHQW�� KDG�
KLM� XLWYRHULQJVYHUDQWZRRUGHOLMNKHLG� QDDU� GH� SDUWLFLSDQWHQ�� 2S� GH� DFKWHUJURQG�
VSHHOGH�KLHUELM�GH�DQJVW�RP�GH�15/2�WRW�HHQ�VWULMGSHUN�WH�PDNHQ�ZDDUELQQHQ�
GH� SDUWLFLSDQWHQ� RP�PDFKW� HQ�PLGGHOHQ� VWUHGHQ�� 'H� LQVWHOOLQJHQ�ZDUHQ�ZDQ�
WURXZLJ�JHZRUGHQ�GRRU�GH�HHUGHUH�LQNULPSLQJ�YDQ�'/2��'LH�NDQW�YDQ�PHHUMD�
UHQSODQQLQJ�OLHW�GH�15/2�OLHYHU�DDQ�GH�PLQLVWHU�RYHU��,Q�GH�YRRUEHUHLGLQJ�RS�
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GH�HHUVWH�PHHUMDUHQYLVLH�ULFKWWH�PHQ�]LFK�GDQ�RRN�RS�YHOGRYHUVWLMJHQGH�RQGHU�
ZHUSHQ��
� 'H� UDDG� ]DJ� ]LMQ� NUDFKW� ZDW� EHWUHIW� VWXULQJ� YRRUDO� RS� GDW� JHELHG�� GDW� YDQ�
QLHXZH�RQGHU]RHNLQJHQ�GLH�KHW�YHOG�HQ�GH�EHVWDDQGH�YHUGHOLQJ�HUYDQ�RYHUVWHJHQ��
9HUZH]HQ�ZHUG�GDDUELM�QDDU�GH�SDDUGHQKRXGHULM�HQ�GH�DOWHUQDWLHYH�ODQGERXZ��]LH�
KRRIGVWXN�����,Q�KHW�NDGHU�YDQ�GH�YRRUEHUHLGLQJ�YDQ�GH�PHHUMDUHQYLVLH�ZHUG�HHQ�
QLHXZ�PLGGHO�JHwQWURGXFHHUG�RP�GHUJHOLMNH�WKHPD·V�V\VWHPDWLVFK�RS�GH�DJHQGD�
WH� NULMJHQ�� GH� SUREOHHPVWXGLH�� 9DQXLW� GH� UDDG� ]RXGHQ� RQGHUZHUSHQ� EHGDFKW�
ZRUGHQ��ZDDUYDQ�HQNHOH�GRRU�HHQ�JHULFKWH�QDGHUH�VWXGLH�ZHUGHQ�XLWJHZHUNW��8LW�
GH� OLMVWMHV�ZHUG� YULM� YORW� ELRWHFKQRORJLH� DOV� EHODQJULMN� RQGHUZHUS� JHNR]HQ� �]LH�
YHUGHU�KRRIGVWXN�����(U�EHVWRQG�HQLJH�VFHSVLV�RI�GHUJHOLMN�YRRUXLWNLMNHQ�ZHO�PR�
JHOLMN�ZDV�HQ�RI�GDW� LQ�HHQ�PHHUMDUHQYLVLH� WKXLVKRRUGH�� 
0HQ�NDQ�QLHW� LQ������
H[DFW�YHUWHOOHQ�ZDW�LQ������DOV�SUREOHHP�DDQ�GH�RUGH�]DO�]LMQ�
 ý $ �%HODQJULMNHU�ZDV�
HFKWHU�GDW�GH�SUREOHHPVWXGLHV�DO�VQHO�HHQ�ZH]HQOLMN�YUDDJVWXN�DDQ�KHW�OLFKW�EUDFK�
WHQ��KRH�PRHVW�GH�UDDG�RPJDDQ�PHW�RQWZLNNHOLQJHQ�GLH��]RZHO�PDDWVFKDSSHOLMN�
DOV� ZHWHQVFKDSSHOLMN�� KHW� YHOG� YDQ� ODQGERXZNXQGLJ� RQGHU]RHN� RYHUVFKUHGHQ"�
2S�GLW�PRPHQW�ZDV�KHW�QLHW�PHHU�GDQ�HHQ�YUDDJ�RS�GH�DFKWHUJURQG�ELM�KHW�QD�
GHQNHQ�RYHU�RQGHUZHUSHQ�GLH�YDQ�EHODQJ�JHDFKW�ZRUGHQ�YRRU�GH� WRHNRPVWLJH�
RQWZLNNHOLQJ�YDQ�KHW�YHOG��&RQFOXVLHV�ZHUGHQ�HU�QRJ�QLHW�XLW�JHWURNNHQ��PDDU�
RS�GH]H�PDQLHU�EUDFKW�GH�YRRUEHUHLGLQJ�YDQ�GH�HHUVWH�PHHUMDUHQYLVLH�²�GDW�ZLO�
]HJJHQ�KHW�SODQQHQ�RYHU�PHHUGHUH� MDUHQ�DOV�]RGDQLJ�²� LQJULMSHQGH�YUDJHQ�RYHU�
DDUG�HQ�LGHQWLWHLW�YDQ�GH�RUJDQLVDWLH�DDQ�KHW�OLFKW���
�
� �������'H�WRWVWDQGEUHQJLQJ�YDQ�GH�HHUVWH�PHHUMDUHQYLVLH��
� +HW�HLJHQOLMNH�ZHUN�EHJRQ�EHJLQ�������9DQXLW�GH�SDUWLFLSDQWHQ�ZHUGHQ�DW�
WHQWLHSXQWHQ�YHU]DPHOG�GLH�HHQ� LQSXW�YRUPGHQ�YRRU�HHQ�DOJHPHQH�YLVLH�RS�GH�
IXQFWLH�YDQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN�LQ�KHW�OLFKW�YDQ�]LMQ�UHFHQWH�RQWZLN�
NHOLQJ�HQ�]LMQ�FDSDFLWHLW��UHOHYDQWH�PDDWVFKDSSHOLMNH�EHODQJHQ�HQ�ZHWHQVFKDSSH�
OLMNH�RQWZLNNHOLQJHQ��HHQ�YLVLH�GLH�KHW�NDGHU�YRUPGH�YRRU�GH�YLVLHRQWZLNNHOLQJ�
ELM�GH�RQGHUERXZRUJDQHQ��'H�VWDI�HQ�KHW�EHVWXXU�YDQ�GH�UDDG�IXQJHHUGHQ�KLHU�DOV�
GH� HLJHQOLMNH� LQWHUPHGLDLU� WXVVHQ�EHOHLG� HQ�SROLWLHN� HQHU]LMGV� HQ�RQGHU]RHN� DQ�
GHU]LMGV�� GRRU� ]LFK�PLQ� RI�PHHU� QHXWUDDO� RS� WH� VWHOOHQ�PHW� EHWUHNNLQJ� WRW� HHQ�
LQWHUSUHWDWLH�YDQ�GH�WUHQGV�WHQ�DDQ]LHQ�YDQ�ODQGERXZ�HQ�VDPHQOHYLQJ�HQ�GH]H�WH�
YHUWDOHQ�QDDU�SDUWLFLSDQWHQ�HQ�RQGHUERXZ��'H�PDDWVFKDSSHOLMNH�EHODQJHQ�NZD�
PHQ�RS�GLYHUVH�ZLM]HQ�ELQQHQ�LQ�GLW�SURFHV��YLD�GH�EHVWXXUOLMNH�HQ�SROLWLHNH�YLVLH�
RS�GH�RQWZLNNHOLQJ�YDQ�GH� ODQGERXZ�GLH�PHW�QDPH�YDQXLW�GH�PLQLVWHULsOH�EH�
OHLGVSODQQHQ�ZHUG�JHYRHG��HQ�YLD�GH�LQEUHQJ�LQ�FRPPLVVLHV��PHW�QDPH�GH�SUR�
JUDPPD�DGYLHVFRPPLVVLHV����
� 2S� EDVLV� YDQ� GLW� DOJHPHQH� NDGHU� RQWZLNNHOGHQ� GH� SURJUDPPD�DGYLHV�
FRPPLVVLHV�HHQ�YLVLH�RS�KXQ�WHUUHLQ��GLH�YHUYROJHQV�ZHUG�GRRUJHVWXXUG�QDDU�GH�
�������������������������������������������������� ,�������
���5L���������



����

EHWURNNHQ�FR|UGLQDWLHFRPPLVVLHV�HQ�DIGHOLQJHQ��'H�FR|UGLQDWLHFRPPLVVLHV�� DOV�
PHGH�GH�RQGHU]RHNVLQVWHOOLQJHQ�� IRUPXOHHUGHQ�YHUYROJHQV�KXQ�YLVLH��ZDDUQD�GH�
DIGHOLQJVEHVWXUHQ� WRW�HHQ�DIGHOLQJVEUHGH�YLVLH�NZDPHQ� ý % �3HU� DIGHOLQJ�ZHUG�HHQ�
JHGHWDLOOHHUGH�ZHHUJDYH�JHJHYHQ�YDQ�RQWZLNNHOLQJHQ� LQ�HQ�PHW�EHWUHNNLQJ� WRW�
GH�EHWUHIIHQGH�ZHUNWHUUHLQHQ��ZDDUELM�GH�QDGUXN�²�RYHUHHQNRPVWLJ�GH�ERWWRP�
XS�SURFHGXUH� YDQXLW� GH� FRPPLVVLHV�²� RS� HHQ�EHVSUHNLQJ� SHU� SURGXFWVRRUW� ODJ��
GLH�JHYROJG�ZHUG�GRRU�HHQ�VFKHWV�YDQ�GH�YRRU]LHQH�RQWZLNNHOLQJ�YDQ�KHW�RQGHU�
]RHN��WKHPDWLVFK�JHRUGHQG�DDQ�GH�KDQG�YDQ�GH�DOJHPHQH�YLVLH�RS�GH�IXQFWLH�YDQ�
ODQGERXZNXQGLJ�RQGHU]RHN��(HQ�MDDU�QD�DDQYDQJ�YDQ�KHW�SURFHV�ZDUHQ�GH�DIGH�
OLQJVYLVLHV� JHUHHG� HQ� NRQ� PHQ� EHJLQQHQ� PHW� GH� RSVWHOOLQJ� YDQ� GH� FRQFHSW�
PHHUMDUHQYLVLH�YDQ�GH�15/2��
� +HW�ZDV�HHQ�LQWHQVLHI�SURFHV�ZDDU��]R�]RX�ODWHU�RSJHPHUNW�ZRUGHQ��YHHO�WLMG�
HQ� HQHUJLH�PHH� JHPRHLG�ZDV��2YHULJHQV� YHUOLHS� KHW� LQ� NDDUW� EUHQJHQ� YDQ� GH�
RQGHU]RHNVEHKRHIWH� QLHW� RYHUDO� HYHQ� YORW�� ,Q� MDQXDUL� �����PRHVW� %RHULQJD� GH�
¶2UJDQLVDWLHV�RS�KHW�JHELHG�YDQ�GH�DOWHUQDWLHYH�ODQGERXZ·�DDQPDQHQ�KXQ�YUDJHQ�
GRRU�WH�JHYHQ��
7RW�RS�KHGHQ�KHE�LN�QRJ�JHHQ�HQNHOH�UHDFWLH�RQWYDQJHQ��+LHUXLW�
]RX�LN�GH�YUHXJGHYROOH�FRQFOXVLH�NXQQHQ�WUHNNHQ�GDW�GH�DOWHUQDWLHYH�ODQGERXZ��
LQ�WHJHQVWHOOLQJ�WRW�GH�JDQJEDUH�ODQGERXZ��JHHQ�SUREOHPHQ�NHQW��8LWHUDDUG�GRH�
LN�GDW�QLHW�RPGDW�LN�ZHHW�GDW�KHW�WHJHQGHHO�KHW�JHYDO�LV��,N�QRHP�KDSVQDS��PH�
FKDQLVFKH�RQNUXLGEHVWULMGLQJ��DDQJHSDVWH�DSSDUDWXXU���WHHOW�YDQ�]DDL]DDG�HQ�SRRW�
JRHG� ]RQGHU� FKHPLVFKH� PLGGHOHQ�� UHVLVWHQWH� IUXLWUDVVHQ�� ILQDQFLsOH� SUREOHPHQ�
JHGXUHQGH� GH�RPVFKDNHOLQJ�� EHZDULQJ� ]RQGHU� FKHPLVFKH�PLGGHOHQ� �HQ� ]RQGHU�
GDW�WHONHQV�]LHN�PDWHULDDO�PRHW�ZRUGHQ�XLWJHVHOHFWHHUG���HHQ�DVVRUWLPHQW�HFROR�
JLVFK� �HQ� WR[LFRORJLVFK�� YHUDQWZRRUGH� PLGGHOHQ� YRRU� QRRGVLWXDWLHV� �SUHLPRW�
�������HQHUJLH��"���DI]HWSUREOHPHQ��"��
 ý & �
� +HW� ODFRQLHNH� OLMVWMH�PHW� RQGHU]RHNVYUDJHQ� LV� W\SHUHQG� YRRU� KHW� VRRUW� YLVLH�
GDW� YHUZDFKW� ZHUG�� JHULFKW� RS� FRQFUHWH� ODQGERXZNXQGLJH� YHUEHWHULQJHQ�� 'H�
XLWHLQGHOLMNH� ELMGUDJH� YDQ� KHW� 2YHUOHJRUJDDQ� $OWHUQDWLHYH� /DQGERXZ� YDOW� RS�
GRRU�KHW� VWHUNH� DQDO\WLVFKH�NDUDNWHU��+HW�EHYDWWH� JURWHQGHHOV�GHHORQGHU]RHNHQ��
ZDDUELM� YRRU� GH� V\VWHHPEUHGH� YUDDJVWHOOLQJ� URQG� DOWHUQDWLHYH� ODQGERXZ� ²� GLH��
]RX�MH�]HJJHQ��KHHO�DFWXHHO�ZDV�YRRU�GH�YLVLH�RS�GH�QDELMH�RQWZLNNHOLQJ�YDQ�GH�
ODQGERXZ� ²� YHUZH]HQ� ZHUG� QDDU� RXGHUH� UDSSRUWHQ�� +HW� RYHUOHJRUJDDQ� GHHG�
JHHQ� ]LFKWEDUH� SRJLQJ� RP� DOWHUQDWLHYH� ODQGERXZ� DOV� ]RGDQLJ� RS� GH� DJHQGD� WH�
NULMJHQ��'H�YLVLH�RS�GH�YRRU�GH� ODQGERXZ�HQ�KHW� ODQGERXZNXQGLJ�RQGHU]RHN�
UHOHYDQWH�PDDWVFKDSSHOLMNH�RQWZLNNHOLQJHQ�ZHUG�RS�KHW�KRRJVWH�QLYHDX�YDQ�GH�
UDDG�RQWZLNNHOG���
� +HW� SURFHV� LQ� GH� RQGHUERXZ� NUHHJ� HHQ� HLJHQ� G\QDPLHN�� GLH� RQPLGGHOOLMN�
UHDFWLHV� RSULHS��'H�PLQLVWHU� YRQG� GDW� HU� RS� VRPPLJH� SOHNNHQ� YRRUXLWJHORSHQ�
�������������������������������������������������� AFvT14�. ��6� X>
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ZHUG�RS�KHW�EHOHLG��WHUZLMO�VRPPLJH�SDUWLFLSDQWHQ�HHQ�HLJHQ�URO�ZLOGHQ�KHEEHQ�
LQ�KHW�IRUPXOHUHQ�YDQ�UDQGYRRUZDDUGHQ� ý d �,Q�IHEUXDUL������ZHUG�HHQ�WZHHGDDJVH�
YHUJDGHULQJ�EHOHJG�RP�GH�NRHUVEHSDOLQJ�WH�EHVSUHNHQ��+LHUELM�ZHUG�RQGHUVWUHHSW�
GDW� GH� ODQGERXZ�QLHW� ODQJHU� VOHFKWV� GH� HIILFLsQWH� SURGXFWLH� YDQ� YROGRHQGH� OH�
YHQV��HQ�JHQRWVPLGGHOHQ�LQKLHOG��PDDU�GDW�NZDOLWHLW�RRN�EHODQJULMN�ZHUG� þ3e �7H�
JHQ�GH�DFKWHUJURQG�VSHHOGH�HFKWHU�HHQ�YHHO�GLHSJDDQGHUH�NZHVWLH��ZLH�EHSDDOGH�
HQ�EHRRUGHHOGH�KHW�EHODQJ�YDQ�PDDWVFKDSSHOLMNH�RQWZLNNHOLQJHQ"�+HW�ZDV�GXL�
GHOLMN�GDW�GH�UDDG�LQ�GH]H�JHHQ�YROOHGLJH�YULMKHLG�NRQ�HQ�ZLOGH�QHPHQ��1LHW�NRQ��
RPGDW�KHW�KLHU�JLQJ�RP�H[WHUQH�RQWZLNNHOLQJHQ�ZDDUELM�EHOHLGVYRUPLQJ�RS�HHQ�
KRJHU�QLYHDX��PLQLVWHULHV��EHSDOHQG�LV��+HW�PLQLVWHULH�KDG�]RMXLVW�LQ�HHQ�EHOHLGV�
YRRUQHPHQ�XLWJHVSURNHQ�RRN�GH�EHODQJHQ�YDQ�GH�FRQVXPHQW�WH�EHKDUWLJHQ�HQ�GH�
YRRU]LWWHU�KDG�HU�GDDUELM�RS�JHZH]HQ�GDW�LQGLFDWLHV�YDQ�GH�PLQLVWHU�QLHW�WHU�GLV�
FXVVLH�VWRQGHQ� þ�ý �1LHW�ZLOGH��RPGDW�GH�UDDG�²�]R�EHQDGUXNWH�GH�YRRU]LWWHU�KHU�
KDDOGHOLMN�²�HHQ�DQDO\VH�HQ�EHRRUGHOLQJ�YDQ�PDDWVFKDSSHOLMNH�EHODQJHQ�YROJHQV�
GH�YRRUJHVWHOGH�SURFHGXUH�RS�KHW�QLYHDX�YDQ�GH�DIGHOLQJHQ�PRHVW� ODWHQ�SODDWV�
YLQGHQ��+HW�HQLJH�GDW�GH�15/2�YDQ�GH�SDUWLFLSDQWHQ�NRQ�YHUODQJHQ��]R�RSHQGH�
GH�YRRU]LWWHU�GH�YHUJDGHULQJ��ZDV�]LFK�WH�FRPPLWHUHQ�DDQ�GH�]R�WRW�VWDQG�JHNR�
PHQ�SODQQHQ���
� =RQGHU�GDW�GLW�WHU�YHUJDGHULQJ�DOV�]RGDQLJ�EHQRHPG�ZHUG��JLQJ�KHW�KLHU�RYHU�
GH� URO� YDQ� GH�15/2� DOV� �WRHNRPVWLJH�� VHFWRUUDDG��'H� UDDG�ZDV� EH]LJ� ]LFK� WH�
RQWZLNNHOHQ� YDQ� HHQ� RQGHU]RHNVFR|UGLQHUHQGH� LQVWDQWLH� WRW� HHQ� UHJLHRUJDDQ��
'DW� OHYHUGH�VSDQQLQJHQ�RS�PHW�GH�LGHQWLWHLW�DOV�SDUWLFLSDQWHQRUJDQLVDWLH��GLH�RS�
GH� YHUJDGHULQJ� ]LFKWEDDU�ZHUGHQ��'DW� JHEHXUGH� QLHW� LQ� HHQ� GLVFXVVLH� RYHU� HHQ�
WRHNRPVW� DOV� VHFWRUUDDG��PDDU� LQ� GH� SUDNWLMN� YDQ�KHW� WRW� VWDQG�EUHQJHQ� YDQ�GH�
PHHUMDUHQYLVLH�� 'H� WRHNRPVWLJH� VHFWRUUDGHQ� NZDPHQ� HFKWHU� ZHO� DDQ� GH� RUGH�
ZDDU�KHW�GH�DIEDNHQLQJ�YDQ�KHW�ZHUNWHUUHLQ�EHWURI��'H�YHUWHJHQZRRUGLJHU�YDQ�
KHW�0LQLVWHULH�YDQ�&XOWXXU��5HFUHDWLH�HQ�0DDWVFKDSSHOLMN�:HUN�ZHHV�HURS�GDW�
HHQ�GHHO�YDQ�GH�EHRRJGH�RQGHU]RHNVWKHPD·V�RS�KHW�WHUUHLQ�YDQ�GH�5012�LQ�
RSULFKWLQJ� ODJ�HQ�GDDURP�QLHW� LQ�HHQ�PHHUMDUHQYLVLH�RYHU� ODQGERXZNXQGLJ�RQ�
GHU]RHN�WKXLVKRRUGHQ��'DW�RQGHU]RHN�YLHO�ELM�GH�15/2�HFKWHU�DO�JHUXLPH�WLMG�
RQGHU�GH�DIGHOLQJ�/DQGLQULFKWLQJ�HQ�GH�UDDG�ZDV�HU�GRRU�GH�EHWURNNHQ�PLQLVWHUV�
YDQ� YHU]HNHUG� GDW� GH� LQVWHOOLQJ� YDQ� GH� 5012� JHHQ� FRQVHTXHQWLHV� YRRU� GH�
15/2�]RX�KHEEHQ��%HODQJULMNHU�LV�HFKWHU�GDW�GH�15/2�]LFK�KLHU�RS�KHW�VWDQG�
SXQW� VWHOGH�GDW� HHQ� VFKHUSH� WHUUHLQDIEDNHQLQJ�HHQ�KHLOOR]H�ZHJ� ]RX� ]LMQ��EHWHU�
]RX�KHW�]LMQ�DOV�GH�VHFWRUUDGHQ�DDQJHJUHSHQ�NRQGHQ�ZRUGHQ�RP�VDPHQ�WH�ZHU�
NHQ�RS�GHUJHOLMNH�WHUUHLQHQ�YDQ�RYHUODS��'H�UDDG�VWHOGH�]LFK�XLWHLQGHOLMN�SUDJPD�
WLVFK�RS�� 
+HW� WHUUHLQ�YDQ�GH�15/2� LV�KHW� WHUUHLQ�YDQ�GH�SDUWLFLSDQWHQ�
 þ�þ �2S�
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GH]H�PDQLHU�ZHUG�GH�EHVWDDQGH�RUJDQLVDWLH� ]HNHU�JHVWHOG� HQ�ZHUG�HU�QLHW� YRRU�
JHNR]HQ� RP� RS� EDVLV� YDQ� HHQ� QLHXZH� WHUUHLQDIEDNHQLQJ� GH� SDUWLFLSDQWHQ� RS�
QLHXZ�WH�RUGHQHQ��'H�EHVWDDQGH�SDUWLFLSDQWHQRUJDQLVDWLH�ZHUG�GXV�QLHW�DDQJHSDVW�
DDQ�GH�QLHXZH�VHFWRUUDDGVWDNHQ��PDDU�GLH�WDNHQ�ZHUGHQ�LQJHEHG�LQ�GH�EHVWDDQGH�
VWUXFWXUHQ���
� 'H�DIZHJLQJ�WXVVHQ�GH�LQEUHQJ�YDQXLW�SDUWLFLSDQWHQ�HQ�HHQ�RPYDWWHQGH�YLVLH�
EOHHI� JHGXUHQGH�KHW�KHOH�SURFHV� VSHOHQ��7RHQ�EHJLQ������GH� HHUVWH� FRQFHSWHQ�
YDQ�GH�PHHUMDUHQYLVLH�WHU�WDIHO�ODJHQ��ZDV�HU�YDQXLW�GH�GDJHOLMNVH�UDDG�NULWLHN�GDW�
HU� WH� ZHLQLJ� DDQGDFKW� ZDV� YRRU� YHUQLHXZHQGH� DVSHFWHQ� YDQ� RQGHU]RHN�� PHW�
QDPH�ZDDU�KHW�JLQJ�RP�PLOLHX��YRONVJH]RQGKHLG�HQ�FRQVXPHQW��(U�PRHVW�PHHU�
DDQGDFKW�]LMQ�YRRU�DOWHUQDWLHYH� ODQGERXZ�HQ�EHGULMIVYRHULQJ�GLH� LQ�HFRQRPLVFK�
RS]LFKW�VXERSWLPDDO�ZDV�PDDU�ZDW�EHWUHIW�DQGHUH�DVSHFWHQ�EHVSDUHQG� þ�ÿ �(U�ZHUG�
ZHHU�XLWYRHULJ�JHVSURNHQ�RYHU�VHFWRUGHQNHQ��QLHW�DOOHHQ�WHQ�DDQ]LHQ�YDQ�DQGHUH�
VHFWRUUDGHQ�PDDU�YRRUDO�ELQQHQ�KHW�YHOG�YDQ� ODQGERXZNXQGLJ�RQGHU]RHN��+HW�
FRQFHSW� ZDV� DIGHOLQJVJHZLMV� RSJHERXZG� HQ� WHU� YHUJDGHULQJ�ZHUG� JHVLJQDOHHUG�
GDW� GLYHUVH� WKHPD·V� WHONHQV� WHUXJNZDPHQ�� *HVWHOG� ZHUG� GDW� HHQ� WKHPDWLVFKH�
RS]HW�EHWHU�]RX�]LMQ� þ3� �,Q�GH�XLWHLQGHOLMNH�PHHUMDUHQYLVLH�NZDP�GLW�VWDQGSXQW�WRW�
XLWGUXNNLQJ�LQ�GH�VDPHQYDWWLQJ���
� 'H�0HHUMDUHQYLVLH� ODQGERXZNXQGLJ� RQGHU]RHN� ���������� YHUVFKHHQ� DOV� VWXGLH�
UDSSRUW� QXPPHU� ���� +HW� ¶7HQ� *HOHLGH·� YDWWH� KHW� SURFHV� YDQ� WRWVWDQGNRPLQJ�
VDPHQ�HQ�ZHHV�GDDUELM�RS�GH�YHUQLHXZHQGH�DVSHFWHQ�HUYDQ�YRRU�GH�15/2��
+HW�
LV�GH�HHUVWH�PDDO�GDW�GH�EHWURNNHQHQ�ELM�KHW� ODQGERXZNXQGLJ�RQGHU]RHN��YHUH�
QLJG�LQ�GH�SDUWLFLSDQWHQRUJDQLVDWLH�15/2��PHW�HONDDU�HHQ�PLGGHOODQJH�WHUPLMQ�
YLVLH�RS�GH�ZHQVHOLMNH�RQWZLNNHOLQJ�YDQ�KHW�JHKHOH�ODQGERXZNXQGLJ�RQGHU]RHN�
RSVWHOOHQ�
 þ4# �=LM�ZDV� WH�EHVFKRXZHQ�DOV�HHQ�YLVLH�YRRU�GH� VHFWRU�� ]LM�KHW�GDW�GLH�
¶VHFWRU·� JHGHILQLHHUG�ZHUG� LQ� WHUPHQ�YDQ� ¶KHW�RQGHU]RHN�GDW�ZRUGW�XLWJHYRHUG�
GRRU�GH�RQGHU]RHNEHKHUHQGH�15/2�SDUWLFLSDQWHQ
� þ3$ � ,Q� GH� GRHOVWHOOLQJ�NZDP�
GH�QLHXZH�SRVLWLH�YDQ�GH�15/2�WRW�XLWGUXNNLQJ��(QHU]LMGV�ZDV�HU�KHW�WUDGLWLR�
QHOH� GRHO� YDQ� RSWLPDOLVHULQJ� YDQ� HIIHFWLYLWHLW� HQ� HIILFLsQWLH� YDQ� KHW� ODQGERXZ�
NXQGLJ�RQGHU]RHN��$QGHU]LMGV�ZDV�QX�RRN�GH�EXLWHQZHUHOG�LQ�EHHOG��GRRUGDW�GH�
RQWZLNNHOLQJ�YDQ�KHW�RQGHU]RHN�EHJUHSHQ�ZHUG�WHJHQ�GH�DFKWHUJURQG�YDQ�PDDW�
VFKDSSHOLMNH� HQ� ZHWHQVFKDSSHOLMNH� RQWZLNNHOLQJHQ� HQ� RPGDW� PHQ� PLGGHOV� GH�
YLVLH� YHUDQWZRRUGLQJ�ZLOGH� DIOHJJHQ�RYHU�GH�JHPDDNWH�NHX]HV��'H� UDDG�GHHOGH�
]LFK�GDDUELM�HHQ�YRRUEHHOGIXQFWLH�WRH�RS�KHW�JHELHG�YDQ�ZHWHQVFKDSVEHOHLG��'DW�
ZDV� DO� HHUGHU��ELM�GH�EHVSUHNLQJ�YDQ�KHW�FRQFHSW��GRRU�HHQ�YHUWHJHQZRRUGLJHU�
YDQ�KHW�PLQLVWHULH�YHUZRRUG���
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'DW�KHW�ODQGERXZNXQGLJ�RQGHU]RHN�KRRJ�VFRRUW�LQ�KHW�ZHWHQVFKDSVEHOHLG�NRPW�
RPGDW�KHW�ODQGERXZNXQGLJ�RQGHU]RHN�WRW�RS�KHGHQ�GLH�EUHHGKHLG�YDQ�YLVLH�RS�
GH�ODQGERXZNXQGLJH�RQWZLNNHOLQJ�KDG��'DW�PRHWHQ�ZH�YRRUDO�EHZDUHQ��*H]LHQ�
GH�HFRQRPLVFKH�WHUXJJDQJ�LV�KHW�YDQ�EHODQJ�GDW�KHW�RQGHU]RHN�YHHO�DDQGDFKW�DDQ�
GH]H�]DNHQ�EHVWHHGW�RPGDW�KHW�QX�QRJ�HHQ�VHFWRU�LV�ZDDU�ZH�PLQGHU�WHJHQRYHU�
HONDDU�EHKRHYHQ�WH� VWDDQ�GDQ� LQ�GH�PDDWVFKDSSHOLMNH�YHUKRXGLQJHQ�YDQ�HHQ�WH�
UXJORSHQGH�HFRQRPLH�ZHO�HHQV�KHW�JHYDO�]RX�NXQQHQ�]LMQ��'DDURP�DFKW�VSUHNHU�
KHW�YDQ�EHODQJ�GDW�KRUL]RQWDDO�GLH�FRPSRQHQW�ZRUGW�LQJHERXZG�LQ�KHW�RQGHU�
]RHN�HQ�QLHW�EHVFKRXZG�ZRUGW�DOV�HHQ�DSDUWH�VHFWRU�GLH�PHQ�PRHW�DIZHJHQ�WH�
JHQ�HHQ�DQGHUH�VHFWRU�
 þ3% ��
� 'H�WRWVWDQGNRPLQJ�YDQ�GH�HHUVWH�PHHUMDUHQYLVLH�OLHW�HHQ�G\QDPLHN�]LHQ�WXVVHQ�
HHQ�H[WHUQH�YUDDJ�RP�SODQQLQJ�HQ�GH�LQWHUQH�JHGDFKWHRQWZLNNHOLQJ�RYHU�WDNHQ�
HQ�GRHOHQ��GLH�DDQ]HWWH�WRW�UHIOHFWLH�RS�GH�HLJHQ�LGHQWLWHLW�HQ�KHW�IXQFWLRQHUHQ�DOV�
SDUWLFLSDQWHQRUJDQLVDWLH��9RRUDOVQRJ��HQ�GDW�NRPW�KHW�EHVW�WRW�XLWGUXNNLQJ�LQ�GH�
NHX]H�YRRU�HHQ�YLVLH�LQ�SODDWV�YDQ�HHQ�SODQ��SUHYDOHHUGH�GH�HLJHQ�DDUG�DOV�SDUWLFL�
SDQWHQRUJDQLVDWLH��+HW�ZDV�ODVWLJ�JHEOHNHQ�RP�VHFWRUEUHHG�YRRUXLW�WH�NLMNHQ��GXV�
ZDV� KHW� GXLGHOLMN� GDW� GH� LGHQWLWHLW� DOV� SDUWLFLSDQWHQRUJDQLVDWLH� ]LFK� QLHW� LQ� DOOH�
RS]LFKWHQ�OLHW�YHUHQLJHQ�PHW�GH�URO�DOV�VHFWRUUDDG���
� 4XD�RS]HW�HQ�LQKRXG�VORRW�GH�HHUVWH�PHHUMDUHQYLVLH�DDQ�ELM�KHW�2QWZLNNHOLQJV�
SODQ�YDQ�YLHU�MDDU�HHUGHU��DQDO\VHV�YDQ�GH�IXQFWLH�YDQ�KHW�ODQGERXZNXQGLJ�RQGHU�
]RHN�HQ�GH�SRVLWLH�YDQ�GH�DJUDULVFKH�VHFWRU�WHJHQ�GH�DFKWHUJURQG�YDQ�GH�RQWZLN�
NHOLQJ�YDQ�GH� ODQGERXZ��DOVPHGH�GH�RSVRPPLQJ�YDQ�GH�KRRIGWKHPD·V�YDQ�KHW�
GRRU�PDDWVFKDSSHOLMNH�HQ�ZHWHQVFKDSSHOLMNH�RQWZLNNHOLQJHQ�JHwQLWLHHUG�RQGHU�
]RHN��RP�WH�EHVOXLWHQ�PHW�GH�EHODQJULMNVWH�DFFHQWHQ�PHW�EHWUHNNLQJ�WRW�FDSDFL�
WHLWVLQ]HW�HQ�ELM]RQGHUH�YUDDJVWXNNHQ��'H�PHHUMDUHQYLVLH�VLJQDOHHUGH�HHQ�YHUGHU�
JDDQGH� WUDQVIRUPDWLH�YDQ�KHW�RQGHU]RHN��YHUEUHGLQJ��]RZHO� LQKRXGHOLMN� DOV�TXD�
GRHOJURHS��HQ�YHUGLHSLQJ�LQ�GH�YRUP�YDQ�VSHFLDOLVDWLH�HQ�YHUZHWHQVFKDSSHOLMNLQJ���
� 'H�VFKHWV�YDQ�GH�PDDWVFKDSSHOLMNH�RQWZLNNHOLQJHQ�OLHS�LQ�JURWH�OLMQHQ�SDUDOOHO�
PHW�GLH� LQ�KHW�RQWZLNNHOLQJVSODQ��PDDU�GH� WRRQ�ZDV�HHQ� VWXN�JHPDWLJGHU��+HW�
ZDV�HHQ�WDPHOLMN�QHXWUDOH�EHVSUHNLQJ�YDQ�GH�EHWHNHQLV�YDQ�DJUDULVFKH�SURGXFWLH�
HQ�YHUZHUNLQJ�HQ�YDQ�ODQGVFKDSVEHKHHU��GLH�XLWPRQGGH�LQ�WZHH�RQWZLNNHOLQJV�
PRGHOOHQ�YRRU�GH�WRHNRPVW��+HW�JLQJ�KLHU�XLWGUXNNHOLMN�RP�WZHH�H[WUHPHQ��HHQ�
KRRJWHFKQRORJLVFK�PRGHO�HQ�HHQ�YDQ�DOWHUQDWLHYH�ODQGERXZ��(U�ZHUG�JHFRQVWD�
WHHUG� GDW� LQ� KHW� YHUOHGHQ� PDDWVFKDSSHOLMNH� HQ� WHFKQLVFKH� RQWZLNNHOLQJHQ� GH�
ODQGERXZ�LQJULMSHQG�KDGGHQ�JHZLM]LJG��GDW�HU�LQJULMSHQGH�HFRQRPLVFKH��SROLWLH�
NH�HQ�FXOWXUHOH�RQWZLNNHOLQJHQ�JDDQGH�ZDUHQ�HQ�GDW�HU�JHHQ�HHQGXLGLJKHLG�F�T��
FRQVHQVXV�ZDV�ZDW�EHWUHIW�GH� WRHNRPVW��'H� DDQEHYHOLQJ� OXLGGH�GDQ�RRN�GDW� LQ�
KHW� RQGHU]RHN� EHLGH�PRGHOOHQ� DOV� NDGHU�PRHVWHQ� GLHQHQ�� ,Q� GH� KRRIGWKHPD·V�
NRQ�GLW�NDGHU�ZRUGHQ�WHUXJJHYRQGHQ��,Q�GH�SUDNWLMN�ZDUHQ�GH�RQGHU]RHNVWKH�
PD·V�LQ�GH�DIGHOLQJHQ�YDQ�RQGHUDI�JHDFFXPXOHHUG�HQ�EOHHI�HU�HHQ�NORRI�QDDU�GH�
�������������������������������������������������� A�:9�[����@[
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WRHNRPVWYLVLH� LQ�GH�KRRIGWKHPD·V��9RRU�HHQ�GHHO�YRQGHQ�GH�NDGHUV�KXQ�YHUWD�
OLQJ�LQ�GH�ELM]RQGHUH�SUREOHPHQ�GLH�GH�DDQGDFKW�YURHJHQ��ZDDU�¶ODQGERXZ�PHW�
HHQ� ELM]RQGHUH� GRHOVWHOOLQJ·�� ¶DJUDULVFKH� JHELHGHQ� RQGHU� VWHGHOLMNH� GUXN·� HQ�
¶YRHGVHONZDOLWHLW·�WH�YLQGHQ�]LMQ�WH�PLGGHQ�YDQ�PHHU�WHUUHLQEUHGH��PDDU�QRJ�QLHW�
JHGHNWH��YUDDJVWXNNHQ�DOV�¶SUHYHQWLHYH�JH]RQGKHLGV]RUJ�SODQWHQ�HQ�GLHUHQ·��¶SUR�
GXNWLH� HQ� EHQXWWLQJ� UXZYRHGHUV·� HQ� ¶SDDUGHQKRXGHULM·�� ,Q� KHW�PDDWVFKDSSHOLMN�
GHEDW� NRRV� GH�15/2� GXV� XLWGUXNNHOLMN� YRRU� HHQ� QHXWUDOH� SRVLWLH�� HHQ� NHX]H�
YRRU�ppQ�YDQ�GH�WZHH�PRGHOOHQ�ZHUG�RYHUJHODWHQ�DDQ�GH�SROLWLHN��'DDUPHH�RQ�
GHUVWUHHSWH�KLM�]LMQ�QHXWUDOH�SRVLWLH�WXVVHQ�SROLWLHN�HQ�RQGHU]RHN��'H�UDDG�IXQFWL�
RQHHUGH�DOV�LQWHUPHGLDLU�GLH�EHOHLGVYLVLHV�LQ�HHQ�NDGHU�YHUWDDOGH�ZDDUELQQHQ�RQ�
GHU]RHNVLQVWHOOLQJHQ�SODQQLQJVJHGDFKWHQ�NRQGHQ�RQWZLNNHOHQ��HQ�JDI�GLH�YHUYRO�
JHQV�GRRU�DOV�YLVLH�YDQ�KHW�YHOG���
�
� �������+HW�UHVXOWDDW�YDQ�GH�HHUVWH�PHHUMDUHQYLVLH�
� :DW�OHYHUGH�GH]H�KHOH�H[HUFLWLH�QX�RS"�'H�PHHUMDUHQYLVLH�ZDV�EHGRHOG�RP�GH�
PLQLVWHU� WH� DGYLVHUHQ� ELM� GH� SODQQLQJ� YDQ�KHW� ODQGERXZNXQGLJ�RQGHU]RHN�� KHW�
PRPHQW�ZDDURS� GH� YLVLH� LQ� HHQ� SODQ� WUDQVIRUPHHUGH�� ,Q� GLH� ]LQ� KHHIW� ]LM� RRN�
JHIXQFWLRQHHUG��+HW�PLQLVWHULH�KDQWHHUGH�GH�PHHUMDUHQYLVLH�DOV�XLWJDQJVSXQW�ELM�
]LMQ�KHUSURJUDPPHULQJVRSHUDWLH��2S�GLW�IRUPHOH�VWXULQJVYODN�IXQJHHUGH�GH�PHHU�
MDUHQYLVLH�WHYHQV�DOV�WRHWVLQJVFULWHULXP�YRRU�9)2�SURJUDPPD·V��1DDU�ELQQHQ�WRH�
EHRRJGH�GH�PHHUMDUHQYLVLH�HHQ�JH]DPHQOLMN�NDGHU�YRRU�SODQQLQJ�HQ�EHOHLG�YDQ�
GH�SDUWLFLSDQWHQ�RP� ¶HHQ� ]R�JURRW�PRJHOLMNH� HIIHFWLYLWHLW� HQ� HIILFLHQF\�YDQ�KHW�
ODQGERXZNXQGLJ�RQGHU]RHN·�WH�EHYRUGHUHQ��2RN�KLHU�ZDV�GH�PHHUMDUHQYLVLH�QLHW�
GZLQJHQG��GH�SDUWLFLSDQWHQ�PRHVWHQ�]HOI�RYHU�GLW�SURFHV�ZDNHQ�HQ�RQGHUOLQJ�WRW�
RSORVVLQJHQ�NRPHQ��(HQ�SUREOHHP�ZDV��]R�EOHHN�ELM�GH�EHVSUHNLQJ�YDQ�GH�YRO�
JHQGH�PHHUMDUHQYLVLH�� GDW� SDUWLFLSDQWHQ�RRN�PHW� DQGHUH� NDGHUV� WH�PDNHQ� KDG�
GHQ� þ3& �'DW�JROG�PHW�QDPH�YRRU�GH�XQLYHUVLWDLUH�RQGHU]RHNVJURHSHQ��ZDDUYRRU�GH�
YULMKHLG�YDQ�RQGHU]RHN�VWHUN�DDQ�KHW�YHUDQGHUHQ�ZDV��'LW�DOOHV�EHWURI�GH�NODVVLHNH�
WDDNVWHOOLQJ�YDQ�GH�15/2�²�]RUJ�GUDJHQ�YRRU�HHQ�HIILFLsQWH�EHVWHGLQJ�YDQ�GH�
PLGGHOHQ� YRRU� ODQGERXZNXQGLJ� RQGHU]RHN� ²� GLH� ODQJV� GH� LQPLGGHOV� NODVVLHNH�
URXWH�YDQ�GH�SDUWLFLSDWLHJHGDFKWH�ZHUG�JHUHDOLVHHUG���
� 'H�PHHUMDUHQYLVLH�EHRRJGH�GDDUQDDVW�¶DDQ�EHODQJKHEEHQGHQ�HQ�JHwQWHUHVVHHU�
GHQ�LQ]LFKW�WH�YHUVFKDIIHQ�LQ�HQ�YHUDQWZRRUGLQJ�DI�WH�OHJJHQ�YRRU�GH�NHX]H�YDQ�
GH� YUDDJVWXNNHQ�ZDDUDDQ� LQ� GH� NRPHQGH� MDUHQ� LQ� KHW� RQGHU]RHN� DDQGDFKW� ]DO�
ZRUGHQ�EHVWHHG·��=R�DOJHPHHQ�DOV�GH�GRHOJURHS�KLHU�RPVFKUHYHQ�ZRUGW��]R�GLI�
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IXXV�ZDV�ZDDUVFKLMQOLMN�KHW�EHHOG�YDQ�KHW�EHRRJGH�SXEOLHN��2Q]H�LQGUXN��RSJH�
GDDQ�XLW�GH�JHGRFXPHQWHHUGH�EHVSUHNLQJ�YDQ�GH�RQWYDQJVW�YDQ�GH�PHHUMDUHQYL�
VLH��LV�GDW�GDW�SXEOLHN�LQ�GH�HHUVWH�SODDWV�EHVWRQG�XLW�GH�SDUWLFLSDQWHQ�]HOI�HQ�GDQ�
PHW�QDPH�GH�PHQVHQ�XLW�GH�RQGHU]RHNVZHUHOG��'DW�SXEOLHN�ZDV� LQ�EHODQJULMNH�
PDWH�RRN�DXWHXU�YDQ�KHW�GRFXPHQW��ZDW�GH�YUDDJ�RSURHSW�ZDW�KHW�GDDUPHH�RS�
JHVFKRWHQ�ZDV��'H�PHHUMDUHQYLVLH�ZDV�HHQ�GRFXPHQW�ZDDULQ�HHQ�DQDO\VH�YDQ�GH�
PDDWVFKDSSHOLMNH� HQ� LQKRXGHOLMNH� FRQWH[W� YDQ� KHW� ODQGERXZNXQGLJ� RQGHU]RHN�
ZDV�JHPDDNW��'H]H�YLVLH�ZDV�JHwQIRUPHHUG�GRRU�GH�EHWURNNHQHQ�XLW�KHW�YHOG�YDQ�
ODQGERXZNXQGLJ� RQGHU]RHN� HQ� GDDUPHH� QLHW� YULM� ]ZHYHQG� ERYHQ� GDW� YHOG� HQ�
LQIRUPHHUGH� RS� KDDU� EHXUW� GH� JHGDFKWHQ� YDQ� GLH� EHWURNNHQHQ� RYHU� GH� QDGHUH�
WRHNRPVW�� 'H� FRJQLWLHYH� FRPSRQHQW� YDQ� KHW� SURFHV� ZDV� HFKWHU� YHHO� PLQGHU�
EHODQJULMN� GDQ� GH� VRFLDOH��:DDU� ELM� YHUNHQQLQJHQ� ODWHU� JHVSURNHQ� ]RX�ZRUGHQ�
RYHU�KHW�FUHsUHQ�YDQ�GUDDJYODN��ZHUG�ELM�GH�PHHUMDUHQYLVLH�NHHU�RS�NHHU�EHQD�
GUXNW�GDW�KHW�EHODQJULMNVWH�UHVXOWDDW�HUYDQ�ZDV�GDW�GH�EHWURNNHQHQ�JHVWLPXOHHUG�
ZDUHQ�QD� WH�GHQNHQ�RYHU�GH�QDGHUH� WRHNRPVW� HQ�GDW� LQ�GH� FRQWH[W�YDQ�PDDW�
VFKDSSHOLMNH�RQWZLNNHOLQJHQ�DOVPHGH�YDQ�KHW�YHOG�YDQ�ODQGERXZNXQGLJ�RQGHU�
]RHN�LQ�GH�YROOH�EUHHGWH���
� 'H]H� FRQFOXVLHV�ZHUGHQ�EHYHVWLJG� LQ� HHQ�HYDOXDWLH�YDQ�GH� WRWVWDQGEUHQJLQJ�
YDQ�GH�PHHUMDUHQYLVLH�GRRU�GH�&RPPLVVLH�0HWKRGLHNRQWZLNNHOLQJ�6HFWRUUDGHQ��
+HW� UDSSRUW��9L]LHU� RS� VFKHUS�� FRQFOXGHHUGH� GDW� GH� RQGHUYUDDJGH� EHWURNNHQHQ�
ZHLQLJ� YHUZDFKWWHQ� YDQ� GH� EHOHLGVLQYORHG� YDQ� GH� PHHUMDUHQYLVLH� DOV� ]RGDQLJ��
PDDU�GDW�KHW�SDUWLFLSDWRLUH�HOHPHQW�YDQ�KHW�WRWVWDQGNRPLQJVSURFHV�DOV�ZDDUGHYRO�
ZHUG�JH]LHQ� þ3d �,Q�KHW�UDSSRUW�ZHUG�GH�PHHUMDUHQYLVLH�YRRUQDPHOLMN�JHSUHVHQWHHUG�
DOV�HHQ�EHVWHQGLJLQJ�YDQ�GH�HLJHQ�DDUG�YDQ�GH�15/2�²�VDDPKRULJKHLG��RYHUWXL�
JHQ�GRRU�RYHUOHJ�²�GLH�GRRU�GH�EHWURNNHQHQ�DORP�ZHUG�JHSUH]HQ��'LYHUVH�NHUHQ�
ZHHV�KHW�UDSSRUW�RS�KHW�EHSHUNWH�YHUQLHXZHQG�YHUPRJHQ�YDQ�KHW�SURFHV��]RZHO�
QDDU�GH�RUJDQLVDWLH� DOV� ]RGDQLJ� DOV�ZDW�EHWUHIW� GH�YLVLH�RS�KHW� ODQGERXZNXQGLJ�
RQGHU]RHN� ÿ3e �1DDU�DDQOHLGLQJ�YDQ�KHW�UDSSRUW�FRQFOXGHHUGH�GH�UDDG�GDW�KHW�SUR�
FHV�JHVODDJG�ZDV�HQ�GDW�KHW�UDSSRUW�EUXLNEDDU�ZDV�YRRU�GH�QDGHUH�JHGDFKWHEHSD�
OLQJ�RYHU�GH�URO�YDQ�GH�15/2�DOV�LQWHUPHGLDLU� ÿ�ý �0HQ�YRQG�GDW�GH�FRPPLVVLH�WH�
ZHLQLJ�RRJ�KDG�JHKDG�YRRU�GH�GRRUZHUNLQJ�YDQ�KHW�SURFHV�QDDU�EHQHGHQ��KHW�
GRHO�ZDV�QLHW�]R]HHU�GH�PHHUMDUHQYLVLH�]HOI�DOV�ZHO�GDW�GH�SDUWLFLSDQWHQ��FRPPLV�
VLHV�HQ�DIGHOLQJHQ�HHQ�YLVLH�RQWZLNNHOGHQ�YRRU�KXQ�HLJHQ�DFWLYLWHLWHQ���
� $OV�SODQQLQJVLQVWUXPHQW�ZDV�KHW�UHVXOWDDW�YDQ�GH�PHHUMDUHQYLVLH�GLIIXXV�HQ�GDW�
ZHUG�LQ�]HNHUH�]LQ�RRN�QDJHVWUHHIG��(QHU]LMGV�EHQDGUXNWH�PHQ�GH�VRFLDOH�URO�YDQ�
KHW� PHHUMDUHQSODQQLQJVSURFHV�� KHW� VWLPXOHUHQ� YDQ� HHQ� DWWLWXGHYHUDQGHULQJ� HQ�
YHUVWHUNLQJ� ELM� YHUWHJHQZRRUGLJHUV� YDQ� GH� SDUWLFLSDQWHQ�� $QGHU]LMGV� ]RX� HHQ�
VFKHUSHU� DIJHWHNHQG� UHVXOWDDW� GH� LGHQWLWHLW� DOV� SDUWLFLSDQWHQRUJDQLVDWLH� LQ� JHYDDU�
�������������������������������������������������� f�:;
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JHEUDFKW� KHEEHQ�� 'H� DOWHUQDWLHYH� IXQFWLHV� YDQ� SODQQLQJ� QDDVW� HIILFLHQF\�
YHUKRJLQJ�� GLH� GH� HYDOXDWLHFRPPLVVLH� KDG� JHPLVW� LQ� GH�PHHUMDUHQYLVLH� ²� IRQG�
VHQZHUYLQJ��DIVWHPPLQJ��VWXULQJ��WRHNRPVWEHKHHUVLQJ�²�]RXGHQ�GH�EHODQJHQVWULMG�
KHEEHQ�JHwQWURGXFHHUG��1HW�]RDOV�GH�15/2�DIVWDQG�KLHOG�WRW�SROLWLHNH�GLVFXVVLHV�
RYHU�GH�ODQGERXZ�HQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN��EHZDDUGH�KLM�ZHOEHZXVW�
DIVWDQG�WRW�SULRULWHLWVYUDDJVWXNNHQ�YDQ�GH�RQGHU]RHNVRUJDQLVDWLHV��+HW�LGHDDO�ZDV�
HHQ� SURFHV� YDQ� RYHUOHJ�� RQGHUOLQJH� FR|UGLQDWLH� HQ� VDDPKRULJKHLG� WRW� VWDQG� WH�
EUHQJHQ�HQ�GDDUWRH�ZHUG�RRN�KHW�WRW�VWDQG�EUHQJHQ�YDQ�GH�HHUVWH�PHHUMDUHQYLVLH�
LQJH]HW���
� %HZHJLQJVYULMKHLG�KDG�GH�15/2�²�GDW�ZLO�]HJJHQ�VWDI�HQ�EHVWXXU�²�ZDDU�KHW�
JLQJ�RP�KHW� VLJQDOHUHQ�HQ�VWLPXOHUHQ�YDQ�QLHXZH�RQWZLNNHOLQJHQ�HQ�RRN�KLHU�
KDG� GH� WRWVWDQGEUHQJLQJ� YDQ� GH�PHHUMDUHQYLVLH� YUXFKWHQ� DIJHZRUSHQ��'H� SUR�
EOHHPVWXGLH�QDDU�ELRWHFKQRORJLH�YRQG�PHQ�VXFFHVYRO��
%LMYRRUEHHOG�LQ�KHW�YHOG�
YDQ� GH� ELRWHFKQRORJLH� LV� RS� KHW� RJHQEOLN� GH� FR|UGLQDWLHFRPPLVVLH� EH]LJ� KHW�
ZHUN�RS�KHW�VSRRU�WH�]HWWHQ��7HJHQ�GH�WLMG�GDW�KHW�RS�KHW�VSRRU�VWDDW�]DO�ZDDU�
VFKLMQOLMN� EOLMNHQ�� GDW� LQ� KHW� ORSHQGH� SURJUDPPD� HHQ� QLHW� RQEHODQJULMN� DDQWDO�
YHUDQGHULQJHQ�]LMQ�RSJHWUHGHQ�GLH�PHQ�DOV�]RGDQLJ�QLHW�JHIRUPXOHHUG�LQ�GH�YLVLH�
YLQGW�PDDU�GLH�ZHO�JHIRUPXOHHUG�]LMQ� LQ�GH�VWXNNHQ�GLH�RS�JURQG�YDQ�KHW�XLW�
ZHUNHQ�YDQ�GH�YLVLH�FRQFUHHW�ZRUGHQ�JHPDDNW�
 ÿ�þ �7RHQ�LQ������ELM�GH�YRRUEH�
UHLGLQJ� YDQ� GH� WZHHGH�PHHUMDUHQYLVLH�ZHUG� WHUXJJHEOLNW�� PHHQGH�PHQ� GDW� RS�
JHELHGHQ� DOV� ELRWHFKQRORJLH� HQ� GLHUHQZHO]LMQ� HHQ� ¶JHZHOGLJH� SXVK·� ZDV� JHJH�
YHQ� ÿ�ÿ ��=LH�YHUGHU�KRRIGVWXN�����
�
� �����/DWHUH�PHHUMDUHQYLVLHV�
� 'H�RSHHQYROJHQGH�YLVLHV�YDQ�GH�MDUHQ�WDFKWLJ�HQ�QHJHQWLJ�ODWHQ�HHQ�JHOHLGH�
OLMNH� YHUZLMGHULQJ� YDQ� GH� SDUWLFLSDQWHQ� ]LHQ��+HW� ERWWRP�XS�SURFHV� GDW� ELM� GH�
HHUVWH� PHHUMDUHQYLVLH� ]R� EHQDGUXNW� ZHUG�� PDDNWH� VWHHGV� PHHU� SODDWV� YRRU� HHQ�
WRS�GRZQ�DDQSDN��ZDDUELM�GH�YLVLHYRUPLQJ�RS�KHW� ODQGERXZNXQGLJ�RQGHU]RHN�
LQ�GH� FRQWH[W�YDQ�PDDWVFKDSSHOLMNH�RQWZLNNHOLQJHQ�HQ�EHOHLGVYRUPLQJ� FHQWUDDO�
VWDDW��%LM�GH�5012�ZDV�HHQ�]HOIGH�RQWZLNNHOLQJ�WH�]LHQ��PHW�DOV�JURRWVWH�YHU�
VFKLO� GDW� KHW� SULPDDW� YDQ� GH� YDNGHSDUWHPHQWHQ� LQ� GH� HHUVWH� SHULRGH� ELM� GH�
15/2�PLQGHU�EHSDOHQG�ZDV� ÿ3� �'H�ODQGERXZVHFWRU�NHQGH�LPPHUV�HHQ�UREXXVWH�
RUJDQLVDWLH�YDQ�GH�EHWURNNHQHQ�YDQXLW�GH�VHFWRU�YLD�GH�ILMQPD]LJH�VWUXFWXXU�YDQ�
GH�RQGHUERXZ��'DDU�NDQ�WHJHQ�LQJHEUDFKW�ZRUGHQ�GDW�GLH]HOIGH�VWUXFWXXU�]RUJGH�
YRRU�HHQ�YHUZDWHULQJ�YDQ�GH� LQEUHQJ�YDQ�GLYHUVH�EHODQJKHEEHQGHQ��RPGDW�KHW�
WULSDUWLWH�RYHUOHJ�RS�DOOH�QLYHDXV�DDQZH]LJ�ZDV��,QKRXGHOLMN�ULFKWWHQ�GH�PHHUMD�
UHQYLVLHV�]LFK�PLQGHU�HQ�PLQGHU�RS�GH�FR|UGLQDWLH�YDQ�KHW�RQGHU]RHN��GLH�SODDWV�
PDDNWH�YRRU�YLVLHYRUPLQJ�YRRU�VWUDWHJLVFK�RQGHU]RHN��'H�YHUVFKXLYLQJHQ�GLH�ELM�
�������������������������������������������������� ��������6�14X��J��g��������� ����������
���J��g��������� "�:;1TPR * ��� � ��* 14� @�1>6� 
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GH�ODWHUH�PHHUMDUHQYLVLHV�RSWUDGHQ��UHIOHFWHHUGHQ�GH�YHUDQGHULQJ�YDQ�GH�15/2��
PDDU�²�HQ�GDW�LV�KHW�WKHPD�YDQ�GLW�KRRIGVWXN�²�VWXXUGHQ�GLH�YHUDQGHULQJ�RRN�LQ�
QLHW�JHULQJH�PDWH��
�
� �������0HHUMDUHQSODQ�
� +HW�GLOHPPD�YDQ�GH�SDUWLFLSDQWHQRUJDQLVDWLH�GDW�ELM�GH�HHUVWH�PHHUMDUHQYLVLH�
VFKHUS�]LFKWEDDU�ZDV�JHZRUGHQ�²�KRHYHHO�NUDFKW�KHHIW�RQGHUOLQJH�RYHUHHQVWHP�
PLQJ"�²�ZHHUVSLHJHOGH�]LFK�LQ�GH�KHUVWUXFWXUHULQJ�YDQ�GH�15/2�LQ�������+LHU�
ELM�ZHUG� JHNR]HQ� YRRU� HHQ� DIVSUDNHQPRGHO� YRRU� GH� SDUWLFLSDQWHQ� HQ�ZHUG� GH�
QDGUXN� JHOHJG� RS� DFWLHJHULFKWKHLG�� 'H� RSVWHOOLQJ� YDQ� GH� PHHUMDUHQYLVLH� ZHUG�
LQJH]HW� DOV� HHQ� SURFHV� RP� YDQ� RQGHUDI� ELM� GH� SDUWLFLSDQWHQ� WH� NRPHQ� WRW�
VWUDWHJLVFKH� DIVSUDNHQ� RS� EDVLV� YDQ� HHQ� YLVLH� RS� GH� WRHNRPVW�� ,Q� GH� QLHXZH�
VWUXFWXXU�NZDPHQ�DIVSUDNHQ�FHQWUDDO�WH�VWDDQ�HQ�ZHUGHQ�KRUL]RQWDOH�HQ�YHUWLFDOH�
YHUEDQGHQ� JHVFKHLGHQ� �]LH� RRN� KRRIGVWXN� ���� 'H� YRRUEHUHLGLQJ� YDQ� GH�
PHHUMDUHQYLVLH� RYHU� GH� MDUHQ� ���������� ZHUG� KDOYHUZHJH� ����� RSJHVWDUW�� 'H�
WZLMIHOV� RYHU� GH� LPSOHPHQWDWLH� YDQ� GH� HHUVWH� PHHUMDUHQYLVLH� YHUWDDOGHQ� ]LFK�
RQPLGGHOOLMN� LQ� KHW� EHVOXLW� HHQ� SODQ� WH� PDNHQ� LQ� SODDWV� YDQ� HHQ� YLVLH� ÿ4# � 'H�
NZHVWLH�ZHUG�RYHULJHQV�QRJ�GLYHUVH�PDOHQ�WHU�WDIHO�JHEUDFKW� ÿ3$ �'H�PRJHOLMNKHGHQ�
YRRU� SODQQLQJ�ZDUHQ� GDDUELM� WRHJHQRPHQ�� GH� RQGHU]RHNVZHUHOG� JLQJ� VLQGV� GH�
LQYRHULQJ�YDQ�GH�9)2�PHHU�SURJUDPPDWLVFK�WH�ZHUN�HQ�GH�15/2�VSHHOGH�HHQ�
URO�ELM�GH�EHRRUGHOLQJ�GDDULQ��(pQ�YDQ�GH�JHGDFKWHQ�LV�RP�ELM�GH�DQGHUH�SDUWQHUV�
HHQ�VRRUWJHOLMNH�ZHUNZLM]H�WH�VWLPXOHUHQ� ÿ3% �
� 7HUXJEOLNNHQG� RS� GH� WRWVWDQGNRPLQJ� YDQ� GH� HHUVWH� PHHUMDUHQYLVLH�� ZHUG�
JHFRQFOXGHHUG�GDW�KHW�SURFHV�JRHG�ZDV�JHZHHVW�HQ�HHQ�JRHG�UHVXOWDDW�KDG�RSJH�
OHYHUG��PDDU� GDW� KHW� DUEHLGVLQWHQVLHI� YRRU� GH�RQGHUERXZRUJDQHQ�ZDV� JHZHHVW��
'H�YUDDJ�ZDV�RI�GH�EDWHQ�GH�NRVWHQ�YROGRHQGH�GHNWHQ�HQ�RI�HU�HHQ�HIILFLsQWHUH�
ZHUNZLM]H�PRJHOLMN�ZDV�GLH� HHQ�YHUJHOLMNEDDU� UHVXOWDDW� ]RX�RSOHYHUHQ��+HW� UH�
IOHFWLHYH�SURFHV�YDQ�HHQ�YLVLHYRUPLQJ�YDQ�RQGHURS�PRHVW�QLHW�KHW�ZHUN�YDQ�GH�
RQGHUERXZRUJDQHQ� DOV� ]RGDQLJ� RYHUVFKDGXZHQ� ÿ3& � 
'H�KHHU�9HUNDLN� FRQVWDWHHUW�
GDW�PHQ� YRRU� GH�XLWGDJLQJ� VWDDW� GH� SDUWLFLSDQWHQRUJDQLVDWLH� YHUGHU� XLW� WH� ERX�
ZHQ��'DW�EHWHNHQW�HHQ�PHHU�FRQFUHWH�LQYXOOLQJ��$QGHU]LMGV�PRHW�PHQ�DI�HQ�WRH�
YDQ�HHQ�ZDW� JURWHUH� DIVWDQG�QDDU�GH� ]DDN�NLMNHQ��1X� LV�GH�NXQVW�KRH�PHQ�GDW�
FRPELQHHUW�
 ÿ3d � 9HUGHU� ZLOGH� PHQ� ]LFK� RS� GH� YHUDQGHULQJHQ� YDQ� KHW� YHOG�
FRQFHQWUHUHQ�� GH� EHSDOLQJ� YDQ� JURHL� HQ� NULPSJHELHGHQ� RS� EDVLV� YDQ� HHQ�
VWUDWHJLVFKH�DQDO\VH�YDQ�KHW�RQGHU]RHN�LQ�PDDWVFKDSSHOLMNH�HQ�ZHWHQVFKDSSHOLMNH�
�������������������������������������������������� '�:9������(�2�g����� ,[:;1x��
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FRQWH[W��,Q�/	2�ZHUG�GH�YRRUEHUHLGLQJ�YDQ�KHW�PHHUMDUHQSODQ�DDQJHNRQGLJG�HQ�
GH�JHNR]HQ�SURFHGXUH� WRHJHOLFKW�� 
'H�UDDG�DFKW�]RZHO�GH� LQWHUQH�EH]LQQLQJ�RS�
GH� WH� YROJHQ� NRHUV� DOV� GH� XLWVWUDOLQJ� GLH� HHQ� GHUJHOLMN� SODQ� KHHIW� RS� GH�
EXLWHQZHUHOG�YDQ�JURWH�EHWHNHQLV�
 �e �
� 7HU� YRRUEHUHLGLQJ�ZHUGHQ� WZHH� UDSSRUWHQ� RSJHVWHOG� RYHU�PDDWVFKDSSHOLMNH�
HQ�ZHWHQVFKDSSHOLMNH� RQWZLNNHOLQJHQ��0HW� QDPH�PHW� EHWUHNNLQJ� WRW�GH�PDDW�
VFKDSSHOLMNH�RQWZLNNHOLQJHQ�ZHUG�HHQ�YHHO�VFKHUSHUH�YLVLH�JHIRUPXOHHUG��2QGHU�
UHGDFWLH� YDQ� 9HUNDLN� HQ� RQGHU� GH� WLWHO� ¶7DDNYHOG� LQ� EHZHJLQJ·� ZHUG� HHQ� EH�
VFKRXZLQJ� JHJHYHQ� RYHU� GH� SRVLWLH� YDQ� GH� VHFWRU� LQ� HHQ� G\QDPLVFKH� FRQWH[W��
ZDDUELM�¶ODQGERXZ·�EUHHG�JHGHILQLHHUG�ZHUG��+HW�UDSSRUW�JLQJ�HUYDQ�XLW�GDW�HU��
ORV� YDQ� DOOH� FRQWLQXwWHLW�� ¶JURWH� NQLNNHQ� LQ� GH� RQWZLNNHOLQJVOLMQ� YDQ� GH� ODDWVWH�
MDUHQ� ]LMQ� JHNRPHQ·� �9ý � *HGDFKW� ZHUG� DDQ� RYHUSURGXFWLH�� PHGH� YHUVWHUNW� GRRU�
ELRWHFKQRORJLH��HQ�OHLGHQG�WRW�HHQ�¶EUXLQH�UHYROXWLH·��HHQ�JHKHHO�DQGHUH�PDQLHU�
RP�WHJHQ�JURQGJHEUXLN�DDQ�WH�NLMNHQ���+LHUELM�ZHUG�JHVWHOG�GDW�GH�GUXN�WRW�YHU�
QLHXZLQJ�YDQ�GH�ODQGERXZ�YDQ�GH�MDUHQ�]HVWLJ�HQ�]HYHQWLJ�GH�ERHU�JHHQ�UXLPWH�
OLHW�QD�WH�GHQNHQ�RYHU�GH�ELMYHUVFKLMQVHOHQ�YDQ�GH�EHGULMIVDDQSDVVLQJ�RS�VRFLDDO�HQ�
PLOLHXYODN��'DDUYRRU�ZDV�RQGHU]RHN�QRGLJ��+HW�UDSSRUW�ULHS�YUDJHQ�RS��DDQJH�
]LHQ� KHW� YHUGHU� JLQJ� GDQ� HHQ� DQDO\VH�PHW� ELMYRRUEHHOG� HHQ� HFRQRPLVFK� RYHU�
]LFKW��
(U�ZRUGW�HHQ�DDQWDO�RSPHUNLQJHQ�JHPDDNW�GLH�RS�SROLWLHN�WHUUHLQ�OLJJHQ��
'LW�LV�JHYDDUOLMN�LQ�HHQ�UDSSRUW�YDQ�GH�15/2�
 �0þ �'H�YRRU]LWWHU�PDDNWH�]LFK�VWHUN�
YRRU�GH]H�¶RULJLQHOH�DDQSDN·� �0ÿ �9HUNDLN�OLFKWWH�WRH��
1DWXXUOLMN�PRHW�GLH�SURGXN�
WLH�JRHG�IXQFWLRQHUHQ�PDDU�GLH�PRHW�IXQFWLRQHUHQ�ELQQHQ�HHQ�RPJHYLQJ��ELQQHQ�
HHQ�PDDWVFKDSSHOLMN�V\VWHHP��.LMN�GDDU�HHUVW�QDDU��LQ�]LMQ�WRWDOLWHLW��YRRU�MH�VSHFL�
ILHN�EHJLQW�RYHU�MH�HLJHQ�SURGXNWLH��'DW�LV�GH�KRRIGJHGDFKWH�GLH�LQ�KHW�PHHUMD�
UHQSODQ�]LW�HQ�GLH�FRQVLVWHQW�JHYROJG�LV�
��
� 6RPPLJHQ�PHHQGHQ� GDW� KHW� UDSSRUW� WH� ]ZDDU� ZDV� DDQJH]HW�� (U� ZHUG� ¶HHQ�
EHHOG�RSJHURHSHQ� DOVRI�QX�SORWVHOLQJ� HHQ�JHZHOGLJH� VWRUP�RS� VWHHNW·��'H�SUR�
EOHPHQ�ZDUHQ�DO�ODQJ�EHNHQG��¶:DW�HU�QDPHOLMN�RPZHQWHOW�QX�LV�KHW�EHVHI��GDW�HU�
ZDW� DDQ� JHGDDQ�PRHW� ZRUGHQ�� PDDU� LQ� RQGHU]RHNNULQJHQ� ZDV� GDW� EHVHI� HU� DO�
ODQJ�
 �� �+HW�ZDV�HHQ�RXGH�NODFKW�LQ�15/2�NULQJHQ��ZHWHQVFKDSSHOLMNH�LQ]LFKWHQ�
GURQJHQ�ODQJ]DDP�GRRU�WRW�GH�SROLWLHN���
� +HW� JHVWURRPOLMQGH� ERWWRP�XS�SURFHV� OLHS� GLWPDDO� ZDW� PLQGHU� PDNNHOLMN��
1DGDW�DDQ�GH�SDUWLFLSDQWHQ�HHQ�YLVLH�RS�KHW�RQGHU]RHNVWHUUHLQ�ZDV�JHYUDDJG�²�WH�
IRUPXOHUHQ�WHJHQ�GH�DFKWHUJURQG�YDQ�GH�EHLGH�UDSSRUWHQ�²�ZDV�KHW�DDQ�GH�6HF�
WRUNDPHUV�RP�HHQ�DFWLHSODQ�HQ�EHOHLGVDFFHQWHQ�WH�IRUPXOHUHQ��'H�DI]RQGHUOLMNH�
ELMGUDJHQ� YDQ� GH� NDPHUV� EOHNHQ� HYHQZHO� YHHO� WH� XLWYRHULJ� HQ� JHGHWDLOOHHUG� WH�
]LMQ��+HW�ZDV�RQPRJHOLMN�JHEOHNHQ�RP�YLD�KHW�DFFXPXOHUHQGH�RYHUOHJSURFHV�WH�
�������������������������������������������������" h��U�]`k�D�J���������" ��:9�[�D�>Y 140�g�+������" ��:9����
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NRPHQ�WRW�HHQ�SODQ�RS�KRRIGOLMQHQ�� 
'H�YUDDJ� LV�RI�ZH�GLW�SODQ�QX�PDNHQ�RP�
LHGHUH�LQGLYLGXHOH�RQGHU]RHNHU�]LMQ�HLJHQ�YDNGLVFLSOLQH�WH�ODWHQ�WHUXJYLQGHQ�RP�
]LFK�RSQLHXZ�WH�ODWHQ�LQVSLUHUHQ��RI�LV�SULPDLU�KHW�GRHO�HQHU]LMGV�GH�EXLWHQZDFKW�
NHQEDDU�WH�PDNHQ�GDW�KHW�WRWDOH� ODQGERXZNXQGLJ�RQGHU]RHN�LQ�1HGHUODQG�]LFK�
ZHO�GHJHOLMN�EH]LQW�RS�GH�YUDDJ�ZDDU�ZH�PHW�DO�RQ]H�RQGHU]RHNDSSDUDWHQ�KHHQ�
JDDQ�� DQGHU]LMGV� DDQ� GH� OHLGLQJJHYHQGHQ� RS�ZHON� QLYHDX� RRN�� GH� JURWH� OLMQHQ�
PHH� WH�JHYHQ�KRH� LQ�GH�15/2�RYHU�GH]H�]DDN�JHGDFKW�ZRUGW�
 �3# �2QGDQNV�GH�
H[WHQVLYHULQJ�YDQ�GH�LQEUHQJ�YDQXLW�GH�RQGHUERXZ�EOHHN�KHW�ERWWRP�XS�SURFHV�
QRJ�WH�YHHO�JHGRPLQHHUG�GRRU�GH�SUHRFFXSDWLHV�YDQ�GH�SDUWLFLSDQWHQ�HQ�ZDV�GH�
JHZHQVWH�VWDS�QDDU�HHQ�SHUVSHFWLHI�YDQXLW�GH�ODQGERXZ�HQ�KHW�ODQGERXZNXQGLJ�
RQGHU]RHN�DOV�JHKHHO�QLHW�KHOHPDDO�JHQRPHQ��'H�RSGUDFKW�ZHUG�DDQ�GH�NDPHUV�
WHUXJJH]RQGHQ�PHW�KHW�YHU]RHN�HHQ�EHNQRSW�VWXN�RS�KRRIGOLMQHQ�WH�SURGXFHUHQ���
� +HW� XLWHLQGHOLMNH� PHHUMDUHQSODQ� ZDV� ZHOLVZDDU� PHW� PLQGHU� LQVSDQQLQJ� WRW�
VWDQG�JHNRPHQ��PDDU�GH�VDPHQKDQJ�ZDV�]LFKWEDDU�YHUPLQGHUG��+HW�JHKHHO�ZDV�
LQJHGHHOG�RS�EDVLV�YDQ�GH�6HFWRUNDPHUV�ZDDUELM�GH�RQGHUGHOHQ�WDPHOLMN�KHWHUR�
JHHQ�ZDUHQ��'H�LQWHJUDWLH�YDQ�GH�YHUNHQQLQJ�YDQ�PDDWVFKDSSHOLMNH�RQWZLNNHOLQ�
JHQ�²�¶7DDNYHOG�LQ�%HZHJLQJ·�²�ZDV�QLHW�XLW�GH�YHUI�JHNRPHQ��(QHU]LMGV�ZDV�GLW�
NDGHU�WH�DOJHPHHQ��JHVWHOG�ZHUG�GDW�GH�WDDN�YDQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN�
ZDV� 
>���@�PLGGHOV� LQ]HW�YDQ�H[SHUWLVH��RQGHU]RHN�HQ�NHQQLVRYHUGUDFKW� WH�KHOSHQ�
GH�NDQVHQ�WH�EHQXWWHQ�HQ�GH�EHGUHLJLQJHQ�WH�RQGHUNHQQHQ�HQ�RS�WH�ORVVHQ
�PDDU�
LQ�KHW�PLGGHQ�JHODWHQ�ZHUG�KRH�GH]H�YUDJHQ�YURHJWLMGLJ�WH�VLJQDOHUHQ�HQ�ZHONH�
URO�UDDG�HQ�SDUWLFLSDQWHQ�GDDULQ�YHUYXOGHQ� �$ �$QGHU]LMGV�ZDUHQ�GH�KRRIGVWXNNHQ�
YDQ�GH� VHFWRU�SULPDLU� LQKRXGHOLMN�JHRUJDQLVHHUG� HQ�ERYHQGLHQ�ZDV� HU� JHHQ� VD�
PHQKDQJHQGH�DIURQGLQJ��GH�SODQQHQ�YDQ�GH�VHFWRUHQ�ZDUHQ�KHW�HLQGSXQW��$OOHV�
ELM� HONDDU�ZHNW� KHW� HLQGSURGXFW� GH� LQGUXN� GDW� GH� YHUNHQQHQGH� GHOHQ� WDPHOLMN�
ORVJH]RQJHQ�]LMQ�YDQ�GH�UHVW��'H�LQWHJUDWLH�YDQ�SDUWLFLSDWLH�HQ�YLVLHYRUPLQJ�KDG�
QRJ�JHHQ�YUXFKWEDUH�YRUP�JHNUHJHQ��
�
� �������'H�ODDWVWH�PHHUMDUHQYLVLHV�
� (U� YROJGHQ�QRJ� WZHH�PHHUMDUHQYLVLHV�� GLH�ZHGHURP� ¶YLVLH·� KHHWWHQ� LQ� SODDWV�
YDQ� ¶SODQ·��=H�ZDUHQ� VWHHGV�PLQGHU� WHUUHLQGHNNHQG� HQ�PHHU� WKHPDWLVFK� HQ� GH�
WRWVWDQGNRPLQJ�UXVWWH�PHHU�HQ�PHHU�RS�YHUNHQQHQGH�DFWLYLWHLWHQ�LQ�SODDWV�YDQ�RS�
LQEUHQJ� YDQXLW� GH� RQGHUERXZ�� 'DDUPHH� ZHHUVSLHJHOGHQ� ]LM� GH� YHUDQGHULQJHQ�
YDQ�GH�15/2��+HW�EOHYHQ�HFKWHU�PHHUMDUHQYLVLHV��HHQ�SURJUDPPDWLVFKH�XLWHHQ�
]HWWLQJ� WHQ� DDQ]LHQ�YDQ�KHW� ODQGERXZNXQGLJ�RQGHU]RHN�RS�EDVLV� YDQ�HHQ�YLVLH�
YDQ�GH�PDDWVFKDSSHOLMNH�HQ�ZHWHQVFKDSSHOLMNH�FRQWH[W��'H�ppQ�QD�ODDWVWH�PHHU�
MDUHQYLVLH� OHHVW� DOV� HHQ� YHUSOLFKWH� H[HUFLWLH�� WHUZLMO� GH� ODDWVWH� WH� ]LHQ� LV� DOV� HHQ�
RYHUJDQJVPRPHQW�YDQ�RQGHU]RHNVPDQDJHPHQW�QDDU�YHUNHQQLQJHQ�URQG�GH�VHF�
WRU��$OV� LQVWUXPHQW�KDG�GH�PHHUMDUHQYLVLH�KDDU�ZHUN]DDPKHLG�YHUORUHQ��RQGHU�
�������������������������������������������������" '��T�9�>��
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]RHNVLQVWHOOLQJHQ�GHGHQ�LQPLGGHOV�]HOI�DDQ�SURJUDPPHULQJ�HQ�KHW�YHOG�ZDV�GRRU�
HHQ� WRHQHPHQGH� RQGHUOLQJH� HQ� H[WHUQH� YHUZHYHQKHLG� GXVGDQLJ� YHUDQGHUG� GDW�
HHQ�RPYDWWHQGH� YLVLH� VFKLHU� RQPRJHOLMN�ZDV��(HQ�ZH]HQOLMNH� YHUQLHXZLQJ� YDQ�
KHW� LQVWUXPHQW� NZDP� HFKWHU� QLHW� WRW� VWDQG� HQ� GDW� NZDP�ZDDUVFKLMQOLMN� YRRUDO�
RPGDW� LQ�GH]H�SHULRGH�GH�FUHDWLHYH�HQHUJLH� LQ�':7�JHVWRNHQ�ZHUG�WHUZLMO�GH�
15/2�GH�ORSHQGH�]DNHQ�DIKDQGHOGH��]LH�KRRIGVWXN�����'H�YLHUMDDUOLMNVH�SURGXF�
WLH�YDQ�HHQ�PHHUMDUHQYLVLH�ZDV�]R·Q�ORSHQGH�]DDN��9HUNDLN�� 
'H�15/2�JLQJ�WH�
ODQJ�GRRU�PHW�PHHUMDUHQYLVLHV�WHUZLMO�GH�PHHUZDDUGH�GDDUYDQ�DIQDP��'H�15/2�
KDG�YLMI�MDDU�HHUGHU�GH�VWHYHQ�PRHWHQ�ZHQGHQ�
 �% �
� 'H� PHHUMDUHQYLVLHV� ZDUHQ� HHQ� FHQWUDDO� LQVWUXPHQW� JHZHHVW� ELQQHQ� KHW�
15/2�ERXZZHUN�YDQ�URQG�������+HW�ZDV�HHQ�PDQLHU�RP�LQ�GH�JH]DPHQOLMN�
KHLG�YDQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN�JHGDFKWHQ�WH�YRUPHQ�RYHU�GH�ULFKWLQJ�
YDQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN�HQ�GDDUPHH�KHW�GHQNHQ�ELM�GH�SDUWLFLSDQWHQ�
HQ�KXQ� YHUWHJHQZRRUGLJHUV� RS� GDW� QLYHDX� WH� EHYRUGHUHQ��5RQG������ZDV� GDW�
ERXZZHUN� HFKWHU� JURQGLJ�JHUHQRYHHUG�� YHUWHJHQZRRUGLJLQJ� YDQ�KHW�KHOH� YHOG�
KDG� SODDWVJHPDDNW� YRRU� WDDNJHULFKWH� DFWLYLWHLWHQ� HQ� RYHUOHJVWUXFWXUHQ��'DW�ZDV�
GHHOV�KHW�JHYROJ�YDQ�HUYDULQJHQ�PHW�GH�PHHUMDUHQYLVLHV��RP�GH�EHSHUNWH�GRRU�
ZHUNLQJ�YDQ�HHQ�JH]DPHQOLMNH�YLVLH�WHJHQ�WH�JDDQ��ZDV�PHQ�KHW�DFFHQW�JDDQ�OHJ�
JHQ�RS�HHQ�DIVSUDNHQPRGHO��'H�JH]DPHQOLMNKHLG�YDQ�KHW�YHOG�ZHUG�RQGHUWXVVHQ�
VWHHGV�SUREOHPDWLVFKHU��PHW�GH� WRHQHPHQGH� LQWHUGHSHQGHQWLH�YDQ�GH� ODQGERXZ�
HQ� KHW� ODQGERXZNXQGLJ� RQGHU]RHN�PHW� DDQJUHQ]HQGH� WHUUHLQHQ� DOV� QDWXXU� HQ�
PLOLHX�� YRHGLQJ�HQ�JH]RQGKHLG��ZDUHQ�GH� FRQWRXUHQ� VWHHGV�PRHLOLMNHU� WH� WUHN�
NHQ��%RYHQGLHQ�KDG�GH�NODVVLHNH�VDDPKRULJKHLG�YDQ�GH�VHFWRU�LQ�GH�MDUHQ�WDFKWLJ�
SODDWVJHPDDNW�YRRU�EHODQJHQVWULMG� HQ�GDW� JROG�QLHW� LQ�GH� ODDWVWH�SODDWV� YRRU�KHW�
RQGHU]RHN��GDW�PHW�QLHXZH��FRQFXUUHQWLHEHYRUGHUHQGH�ILQDQFLHULQJVVWUXFWXUHQ�WH�
PDNHQ�NUHHJ��%LQQHQ�GH�15/2�KDG�HHQ�VDPHQKDQJHQGH�RQGHU]RHNVSURJUDP�
PHULQJ�ELM�GH�KHUVWUXFWXUHULQJ�YDQ������SODDWVJHPDDNW�YRRU�VHOHFWLHYH�SURJUDP�
PHULQJ�RP�VDPHQZHUNLQJ�HQ�ELM]RQGHUH�RQGHUZHUSHQ�WH�VWLPXOHUHQ��/RV�YDQ�GLW�
DOOHV�ZDV�HFKWHU�GXLGHOLMN�JHZRUGHQ�GDW�KHW�RRUVSURQNHOLMNH�LGHDDO�YDQ�GH�PHHU�
MDUHQYLVLHV�HHQ�LQKHUHQWH�VSDQQLQJ�NHQGH��NHHU�RS�NHHU�EOHHN�GDW�GH�SDUWLFLSDWLH�
JHGDFKWH�QLHW� VWURRNWH�PHW�KHW�RQWZLNNHOHQ�YDQ�HHQ�WRHNRPVWJHULFKWH�YLVLH�RS�
HQ�RYHU�KHW�YHOG�DOV�JHKHHO��+HW�EOHHN�YRRU�GH�SDUWLFLSDQWHQ�PRHLOLMN��RI�RQPR�
JHOLMN�� RP�YRRUELM� GH� HLJHQ�NRUWHWHUPLMQEHODQJHQ� WH�NLMNHQ��'H�XLWZHJ�XLW�GLW�
GLOHPPD�ZHUG�VWDS�YRRU�VWDS�JHQRPHQ�LQ�GH�ODDWVWH�PHHUMDUHQYLVLHV��OHLGHQG�QDDU�
HHQ� V\VWHPDWLVFKH��YDQXLW�EHODQJKHEEHQGHQ�JHwQIRUPHHUGH�YLVLH�RS� LQQRYDWLHYH�
XLWGDJLQJHQ�YRRU�GH�ODQGERXZ���
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� 9RRU�GH�GHUGH�PHHUMDUHQYLVLH��RYHU������������ZHUG�GH�JHFRPELQHHUGH�WRS�
GRZQ��HQ�ERWWRP�XS�EHQDGHULQJ�YDVWJHKRXGHQ� �& 'H�RQGHUERXZ�ZDV�LQPLGGHOV�
JHVDQHHUG�HQ�GDDUGRRU�NZDP�KHW�ERWWRP�XS�GHHO�WRW�VWDQG�YDQXLW�JHULFKWH�VWX�
GLHV�LQ�SODDWV�YDQ�VHFWRUJHZLMV��,Q�SODDWV�YDQ�XLW�HHQ�KHOH�UHHNV�YLVLHV�YDQ�RQGHU�
ERXZRUJDQHQ�� EHVWRQG� GH� OLMVW� PHW� DFKWHUJURQGGRFXPHQWHQ� XLW� HHQ� UHHNV�
15/2�UDSSRUWHQ�RYHU�VSHFLILHNH�RQGHUZHUSHQ��7HNHQHQG�LV�GDW�LQ�GH�SXEOLFDWLH�
KHW�SURFHV�ZDDUODQJV�GH�PHHUMDUHQYLVLH�WRW�VWDQG�ZDV�JHNRPHQ��QLHW�ZHUG�JHVSH�
FLILFHHUG��$DQ�GH�WRS�GRZQ�NDQW�LV�HHQ�YHUVFKXLYLQJ�QDDU�HHQ�WRHNRPVWJHULFKWH�
EOLN� WH� ]LHQ�� KHW� NDGHU� YRRU� GH� YLVLH� ZHUG� JHYRUPG� GRRU� HHQ� JHs[SOLFLWHHUGH�
�PLGGHO�ODQJHWHUPLMQYLVLH�YDQ����MDDU�RS�GH�FRQVHTXHQWLHV�YDQ�PDDWVFKDSSHOLMNH�
HQ�ZHWHQVFKDSSHOLMNH�RQWZLNNHOLQJHQ�YRRU�KHW�ODQGERXZNXQGLJ�RQGHU]RHN��'H�
YLVLH�ZDV�YDQ�HHQ�KRJHU�DJJUHJDWLHQLYHDX�GDQ�GH�NDGHUVWHOOHQGH�EHVFKRXZLQJHQ�
LQ�YRRUJDDQGH�PHHUMDUHQYLVLHV��KHW�NDGHU�YRRU�KHW� ODQGERXZNXQGLJ�RQGHU]RHN�
ZHUG�EH]LHQ�YDQXLW�HHQ�PDDWVFKDSSHOLMNH�SRVLWLH�HQ�QLHW�YDQXLW�DVSHFWHQ�YDQ�GH�
ODQGERXZ��+LHULQ�ZHHUVSLHJHOGH�]LFK�GH�WUDQVLWLH�ZDDULQ�GH�ODQGERXZ�]LFK�LQ�GH�
ODWH�MDUHQ�WDFKWLJ�EHYRQG��]LH�KRRIGVWXN�����*HVWHOG�ZHUG�GDW�WHQ�EHKRHYH�YDQ�GH�
RQGHU]RHNVVWUDWHJLH� HHQ� GLVFLSOLQDLUH� DDQSDN� QLHW� ODQJHU�PRJHOLMN�ZDV�� GH� SUR�
GXFWLHNHWHQ�PHHU�HQ�PHHU�YHUZHYHQ�UDDNWH�HQ�KHW�EHOHLG�WHQ�DDQ]LHQ�YDQ�DJUDUL�
VFKH�SURGXFWLH�HQ� ODQGVFKDSVLQULFKWLQJ�JHwQWHJUHHUG�ZDV�PHW�EUHGHUH�EHODQJHQ�
EHKDUWLJLQJ���
� %HVOXLWYRUPLQJ�ZHUG�QLHW�ODQJHU�JHGHILQLHHUG�LQ�WHUPHQ�YDQ�NHX]HV�YDQ�SDUWL�
FLSDQWHQ��PDDU�LQ�WHUPHQ�YDQ�EUHGH�PDDWVFKDSSHOLMNH�PHQLQJVYRUPLQJ��:DW�GDW�
EHWUHIW��NXQQHQ�GH�YRRUJDDQGH�PHHUMDUHQYLVLHV� DOV� WHFKQRFUDWLVFK�ZRUGHQ�JHW\�
SHHUG��ZDDUELM�KHW�LQVSHOHQ�RS�PDDWVFKDSSHOLMNH�RQWZLNNHOLQJHQ�JH]LHQ�ZRUGW�DOV�
HHQ�WDDN�GLH�GRRU��HQ�RS�JURQG�YDQ�EHRRUGHOLQJ�YDQ��GH�RQGHU]RHNVLQVWHOOLQJHQ�
ZRUGW� LQJHYXOG��'H�PHHUMDUHQYLVLH�YRRU�����������ZDV� VWHUN�YHUPDDWVFKDSSH�
OLMNW�� ZDDUELM� GLH� EHRRUGHOLQJ� YDQ�PDDWVFKDSSHOLMNH� EHKRHIWHQ� JH]LHQ� ZHUG� DOV�
HHQ�]DDN�YDQ�GH�VDPHQOHYLQJ��+HW�RQGHU]RHNVDSSDUDDW�KDG�GH�WDDN�KHW�SXEOLHN��
GH�ERHUHQ��HQ]RYRRUW�DGHTXDDW�WH�LQIRUPHUHQ���
� (HQ�HQ�DQGHU�YHUWDDOGH�]LFK�LQ�GH�WKHPD·V�GLH�YRRU�KHW�ODQGERXZNXQGLJ�RQ�
GHU]RHN�ZHUGHQ�JHIRUPXOHHUG��+RHZHO�GXLGHOLMN� LV�GDW�GH� WKHPD·V�GH�YURHJHUH�
DIGHOLQJHQ��F�T��VHFWRUHQ��GRRUVQHGHQ��ZDV�HHQ�LQKRXGHOLMNH�RULsQWDWLH�QRJ�DOWLMG�
KHUNHQEDDU�� PDUNW�� SURGXFWLH�� JH]RQGKHLG�� PLOLHX�� ODQGVFKDS�� WURSHQ�� EHOHLG��
2SYDOOHQG�ZDV�GH�RSNRPVW�YDQ�KHW�EHJULS�
LQQRYDWLH
��'DW�ZDV�YRRUKHHQ�QDXZH�
OLMNV�DDQZH]LJ�PDDU�VWRQG�QX�FHQWUDDO�LQ�GH�JHGDFKWHYRUPLQJ�WHQ�DDQ]LHQ�YDQ�KHW�
ODQGERXZNXQGLJ�RQGHU]RHN��2QGHU]RHN�ZHUG�JH]LHQ�DOV�HHQ�VFKDNHO�LQ�GH�LQQR�
YDWLHNHWHQ��GLH�]RZHO�EHWUHNNLQJ�KDG�RS�GH�DORXGH�DJUDULVFKH�SURGXFWLH�DOV�RS�GH�
ODQGVFKDSVLQULFKWLQJ�� 3DV� DDQ� KHW� VORW� ZHUG� GXLGHOLMN� ZDW� KHW� SXEOLHN� YDQ� GH�
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PHHUMDUHQYLVLH�ZDV�HQ�ZDW�HUPHH�EHRRJG�ZHUG��KHW�ZDV�YDQ�HVVHQWLHHO�EHODQJ�GDW�
GH�PLQLVWHU� YDQ� /DQGERXZ� GH�PHHUMDUHQYLVLH� WRW� XLWJDQJVSXQW� YDQ� ]LMQ� EHOHLG�
PDDNWH�HQ�RQGHU]RHNVLQVWHOOLQJHQ�]RXGHQ�]RUJ�PRHWHQ�GUDJHQ�YRRU�HHQ�YHUWD�
OLQJ�YDQ�GH�JHVFKHWVWH�KRRIGOLMQHQ�QDDU�FRQFUHHW�RQGHU]RHN� �d �
� 1HW�]RDOV�LQ�GH�YRRUODDWVWH�PHHUMDUHQYLVLH�XLWHLQGHOLMN�RQGHU]RHNVSURJUDPPH�
ULQJ�KHW�GRHO�ZDV��ZHUG�GLW�RRN� LQ�GH� ODDWVWH��RYHU������������QLHW� ORVJHODWHQ��
'H�WUDQVLWLH�ZDDU�GH�15/2�]LFK�LQPLGGHOV�LQ�EHYRQG��LV�HFKWHU�RS�WDO�YDQ�PD�
QLHUHQ� ]LFKWEDDU�� 'H� WRWVWDQGEUHQJLQJ� YDQ� GH� YLVLH� EHUXVWWH� RS� HHQ� ILNV� DDQWDO�
YHUNHQQLQJHQ�HQ�VFHQDULR�ZRUNVKRSV��PHW�GDDUQDDVW�ELMGUDJHQ�YDQXLW�GH�6HFWRU�
NDPHUV� �GLH�ERYHQGLHQ�NODQNERUGJURHSHQ�DDQ�KHW�ZRUGHQ�ZDUHQ���+HW�UDSSRUW�
]HOI� ZDV� DDQPHUNHOLMN� EHNQRSWHU� HQ� EHSHUNWH� ]LFK� WRW� GULH� RQGHU]RHNVWKHPD·V�
YRRU�GH�VHFWRU��ODQGHOLMN�JHELHG��GXXU]DPH�SURGXFWLH�HQ�EHOHLGVYUDDJVWXNNHQ��'H�
RPVODJ�LQ�GH�ODQGERXZ�LV�JRHG�WH�]LHQ�LQ�GH�HHUVWH�WZHH�WKHPD·V��GLH�LQ�KHW�RRJ�
VSULQJHQ� GRRU� HHQ� XLWJHVSURNHQ� IRFXV� RS� PDDWVFKDSSHOLMNH� YUDDJVWXNNHQ� �]LH�
KRRIGVWXN� ���� +HW� GHUGH� WKHPD�� RS� GH� DFKWHUJURQG� LPPHU� DDQZH]LJ� ELM� GH�
15/2�PDDU�QX�YRRU�KHW�HHUVW�H[SOLFLHW�QDDU�YRUHQ�JHNRPHQ��ZHHUVSLHJHOGH�GH�
YHUPDDWVFKDSSHOLMNLQJ� YDQ� GH� ODQGERXZ� HQ� YDQ� GH�15/2� ]HOI� �]LH� RSQLHXZ�
KRRIGVWXN� ���� :DW� EHWUHIW� GH� XLWJDQJVSXQWHQ� YRRU� GH� PHHUMDUHQYLVLH� ZDV� KHW�
DFFHQW� KHOHPDDO� YHUVFKRYHQ�QDDU� LQQRYDWLH�� GH�PHHUMDUHQYLVLH� RSHQGH�PHW� HHQ�
EHVFKRXZLQJ�RYHU�NHQQLV�HQ� LQQRYDWLH� HQ�RYHU�ZLVVHOZHUNLQJ� WXVVHQ�RYHUKHLG��
EHGULMIVOHYHQ�HQ�RQGHU]RHN��'DDUQD�YROJGH�SDV�HHQ�EHVSUHNLQJ�YDQ�GH�RQWZLNNH�
OLQJHQ�GLH�UHOHYDQW�ZDUHQ�YRRU�GH�ODQGERXZ�HQ�KHW�ODQGHOLMN�JHELHG��'H�PHHUMD�
UHQYLVLH�ZDV�QLHW� ODQJHU�HHQ�YHU]DPHOLQJ�RQGHUOLQJH�DIVSUDNHQ��PDDU�HHQ�DGYLHV�
DDQ�GH�SDUWLFLSDQWHQ��GLH�]HOI�YHUDQWZRRUGHOLMNKHLG�GURHJHQ�WHQ�DDQ]LHQ�YDQ�GH�
NHXV� YDQ� RQGHU]RHNVSULRULWHLWHQ�� 'H� URO� YDQ� GH�15/2� EOHHI� KLHUELM� WDPHOLMN�
YDDJ�� GH� VQHOOH� RPJHYLQJVYHUDQGHULQJHQ� DDQ� KHW� HLQG� YDQ� GH� WZLQWLJVWH� HHXZ�
YURHJHQ� ¶RS�NRUWH� WHUPLMQ�RP�HHQ�DGHTXDWH� VLJQDOHULQJ�YDQ�YHUDQGHUHQGH�RP�
VWDQGLJKHGHQ��'H�15/2�UHNHQW�GDDUELM�RS�GH�PHGHZHUNLQJ�YDQ�DOOH�SDUWLFLSDQ�
WHQ�RP�]XONH�VLJQDOHQ�DDQ�DOOH�EHODQJKHEEHQGHQ�WLMGLJ�WH�NXQQHQ�DI��HQ�GRRUJH�
YHQ�
 #�e �
� 'H�FRJQLWLHYH�IXQFWLH�YDQ�PHHUMDUHQYLVLHV��KHW�FRQFHSWXDOLVHUHQ�YDQ�GH�XLWGD�
JLQJHQ�YRRU�KHW�ODQGERXZNXQGLJ�RQGHU]RHN��ZDV�LQ�GH]H�ODDWVWH�PHHUMDUHQYLVLH�
XLWJHNULVWDOOLVHHUG��(HQ�XLWSXWWHQGH�LQYHQWDULVDWLH�YDQ�RQGHU]RHN��HQ�RQGHU]RHNV�
SODQQHQ��ZDV�QLHW�PHHU�PRJHOLMN�HQ�QLHW�PHHU�QRGLJ�HQ�GH� IRFXV�ZDV�YROOHGLJ�
JHULFKW� RS� HHQ� V\VWHPDWLVFKH� DQDO\VH� RS� VSHHUSXQWHQ� YDQ� GH� WRHNRPVW� YDQ� GH�
VHFWRU��+HW�HQLJH�ZDW�QRJ�UHVWWH��ZDV�GH�RQGHU]RHNVSURJUDPPHULQJ�RYHUERRUG�WH�
]HWWHQ��0DDU�KRH�]DW�KHW�PHW�GH�VRFLDOH� IXQFWLH�YDQ�GH�PHHUMDUHQYLVLH"�1X�KHW�
YHOG�QLHW�PHHU�LQ�YROOHGLJKHLG�HQ�VDDPKRULJKHLG�KDG�PHHJHGDFKW�RP�GH�PHHUMD�
UHQYLVLH�WRW�VWDQG�WH�EUHQJHQ��ZDV�KHW�GH�YUDDJ�KRH�HUYRRU�JH]RUJG�ZHUG�GDW�]R·Q�
�������������������������������������������������" f�~nG G H �4�3H G	K>�4M � M G]�>�����4�4�>����¦��D�JgL���' h����4KL§>¨©3ªJ¥FIJª�KL§4M N;©4KL§4G H ��©3G	IC©  [¥QG N;KJ�3�3HD§4GU���3GFG G ªJ¥U�����
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YLVLH�RRN�JHGUDJHQ�ZHUG��9HUNDLN�]HJW�GDDURYHU�GDW�GH�WUXF�ZDV�RP�PHQVHQ�XLW�
KHW�YHOG�ELM�GH�YRRUEHUHLGLQJ�WH�EHWUHNNHQ�HQ�ZHO�RS�]R·Q�PDQLHU�GDW�KXQ�H[SHU�
WLVH�ZHUG�DDQJHVSURNHQ��'H�15/2�KDG�QX�HHQ�EXGJHW�RP�PHQVHQ�LQ�WH�KXUHQ��
GRRU� ]H�XLW� WH�GDJHQ�PHW�QLHXZH�YUDJHQ�HQ� WH�PRELOLVHUHQ�� FUHsHUGH�PHQ�HHQ�
QHWZHUN�YDQ�PHQVHQ�GLH�RQWGHNWHQ�GDW�KHW� ¶OHXN�LV�RP�LHWV�YRRU�GH�15/2�WH�
GRHQ·� #�ý �,Q�HHQ�YRRUGUDFKW�RS�HHQ�&26�ZRUNVKRS�OLFKWWH�9HUNDLN�GH]H�PDQLHU�
RP�GUDDJYODN�WH�FUHsUHQ�QDGHU�WRH�HQ�EHQDGUXNWH�KLM�KHW�EHODQJ�HUYDQ�YDQDI�GH�
YURHJVWH�IDVH�YDQ�GH�RQWZLNNHOLQJ�YDQ�VWUDWHJLVFKH�RQGHU]RHNVSURJUDPPD·V� #�þ �'H�
15/2�KLHOG�GXV�YDVW�DDQ�KHW�LGHDDO�YDQ�SDUWLFLSDWLH��]LM�KHW�GDW�GLH�LQPLGGHOV�DG�
KRF�JHRUJDQLVHHUG�ZDV���
�
� �����%HVOXLW��YLVLHV�YRRU�KHW�YHOG�
� 1D������ZHUG�GH�URO�YDQ�RQGHU]RHNVSURJUDPPHULQJ�GHILQLWLHI� ORVJHODWHQ�HQ�
ZHUG�GH�YHUNHQQLQJ�KHW�YRRUQDDPVWH�LQVWUXPHQW�YDQ�GH�15/2��:DDU�GH�HHUVWH�
PHHUMDUHQYLVLHV� HHQ� YLVLH� YDQ� KHW� YHOG� YDQ� ODQGERXZNXQGLJ� RQGHU]RHN� ZDUHQ�
JHZHHVW�� WRW� VWDQG�JHNRPHQ� LQ�GH� VDPHQVSUDDN�YDQ�GH�EHWURNNHQHQ��ZDUHQ�GH�
YHUNHQQLQJHQ�LQ�GH�HHUVWH�SODDWV�HHQ�YLVLH�YRRU�KHW�YHOG��ZHOLVZDDU�JHwQIRUPHHUG�
YDQXLW�GDW�YHOG�PDDU�JHUHJLVVHHUG�YDQXLW�VWDI��HQ�UDDG���'DW�YHOG�ZDV�LQ�GH�WXVVHQ�
WLMG�LQJULMSHQG�YDQ�NDUDNWHU�YHUDQGHUG��ZDDUELM�PHW�QDPH�GH�JHOLMNZDDUGLJH�SRVL�
WLH�YDQ�RYHUKHLG�HQ�VDPHQOHYLQJ�WHQ�RS]LFKWH�YDQ�KHW�RQGHU]RHN�YHUVWHUNW�ZDV��
'DW�URHSW�GH�YUDDJ�RS�ZDW�KHW�SXEOLHN�YDQ�GH�YHUNHQQLQJHQ�]RX�]LMQ��'DW�YDUL�
HHUW� QDWXXUOLMN�SHU� SURMHFW��PDDU� LQ�KHW� DOJHPHHQ�NDQ�ZRUGHQ� JHVWHOG� GDW� MXLVW�
KLHU�GH�YHUVFKXLYLQJ�QDDU�GH�RYHUKHLG�HQ�YDQ�KHW�RQGHU]RHNVYHOG�]LFKWEDDU�LV��,Q�
KRRIGVWXN���ZRUGW�PHHU�LQ�GHWDLO�EHVFKUHYHQ�KRH�15/2�RUJDQHQ�]LFK�YDQDI�GH�
ODWH� MDUHQ�WDFKWLJ� OHHUGHQ�WH�ULFKWHQ�RS�KHW�EHOHLG��GRRU�RQGHU]RHNVUHVXOWDWHQ�WH�
YHUWDOHQ�QDDU�EHOHLGVNZHVWLHV�HQ�GRRU�GH�UHOHYDQWLH�HUYDQ�YRRU�KHW�EHOHLG�XLWHHQ�
WH�]HWWHQ��,Q�GH�YHUNHQQLQJHQ�ZDV�HHQ�]HOIGH�WUHQG�]LFKWEDDU��QLHW�DOOHHQ�GH�ULFK�
WLQJ�YRRU�EHODQJULMN�RQGHU]RHN�ZHUG�XLWJH]HW��YRRUDO�GH�PHWDYUDDJ�RP�RQGHU�
]RHN�RS�GH�EHOHLGVDJHQGD�WH�]HWWHQ�NUHHJ�DDQGDFKW��'H]H�VZLWFK�QDDU�EHOHLGVRQ�
GHUVWHXQLQJ�LV�RRN�ELM�GH�5012�ZDDUQHHPEDDU� #�ÿ �
� 'H]H�YHUZLMGHULQJ�YDQ�KHW�RQGHU]RHNVYHOG�HQ�WRHQDGHULQJ�WRW�KHW�EHOHLG�YLHO�
VDPHQ�PHW�GH�JURWHUH� DIVWDQG�GLH�KHW�0LQLVWHULH�YDQ�/DQGERXZ�JLQJ� LQQHPHQ�
WHQ�DDQ]LHQ�YDQ�GH�VHFWRU��%HOHLG�ZHUG�PLQGHU�JHULFKW�RS�LQKRXGHOLMNH�VWXULQJ�HQ�
PHHU� RS� DOJHPHHQ� EHVWXXU�� �=LH� KRRIGVWXN� ���� 7HJHQ� GH� DFKWHUJURQG� YDQ� GLW�
SODDWMH�NDQ�PHQ�VWHOOHQ�GDW�GH�15/2�PHHJLQJ�PHW�GH�RYHUKHLG�HQ�GDDUPHH�RS�
JURWHUH�DIVWDQG�YDQ�KHW�RQGHU]RHNVYHOG�NZDP�WH� VWDDQ��'DDUPHH�ZDV�GH�NHX]H�
YRRU�YHUNHQQLQJHQ�HQ�QLHW�YRRU�RQGHU]RHNVSURJUDPPHULQJ�HHQ�ORJLVFKH���
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� 'LW�LV�HFKWHU�QLHW�KHW�KHOH�YHUKDDO��9HUNHQQLQJHQ�KDGGHQ�HHQ�ODQJH�YRRUJH�
VFKLHGHQLV�ELM�GH�15/2��GLH�LQ�LHGHU�JHYDO�WHUXJJDDW�WRW�GH�SUREOHHPVWXGLHV�YDQ�
GH�HHUVWH�PHHUMDUHQYLVLH��7RHQ�DO�ZHUG�HURS�JHZH]HQ�GDW�GH�PHHUMDUHQYLVLH�QLHW�
WH�YHHO�PRHVW�GLHQHQ�WHU�RQGHUVWHXQLQJ�YDQ�KHW�EHVWDDQGH�ODQGERXZEHOHLG��PDDU�
GDW�RRN�YHUGHU�LQ�GH�WRHNRPVW�JHNHNHQ�PRHVW�ZRUGHQ��KHWJHHQ�UHVXOWHHUGH�LQ�GH�
WZHH�RQWZLNNHOLQJVPRGHOOHQ�XLW�GH�HHUVWH�PHHUMDUHQYLVLH� #�� �+HW�VSHFLILHNH�EHJULS�
¶YHUNHQQLQJ·�NZDP�HLQG������RS�GH�DJHQGD��WRHQ�GH�15/2�YDQ�GH�GLUHFWHXU�
JHQHUDDO�:HWHQVFKDSVEHOHLG�YDQ�KHW�0LQLVWHULH�YDQ�2QGHUZLMV�HQ�:HWHQVFKDS�
SHQ�KHW�YHU]RHN�NUHHJ�PHH�WH�ZHUNHQ�DDQ�HHQ�RQGHU]RHN�LQ�KHW�NDGHU�YDQ�KHW�
SURMHFW�9HUNHQQLQJHQ��'DDULQ�ZHUG�JHVWHOG�GDW�GH�15/2�¶GH�HQLJH��RYHUNRHSH�
OHQGH��RQGHU]RHNVRUJDQLVDWLH�LQ�1HGHUODQG�>LV@�GLH�YHUNHQQHQGH�DFWLYLWHLWHQ�PHW�
EHWUHNNLQJ�WRW�RQGHU]RHN�HQ�RQWZLNNHOLQJ�RQGHUQHHPW·�HQ�GDW�ZHUG�JHNRSSHOG�
DDQ� GH� WZHH� PHHUMDUHQYLVLHV� GLH� WRHQ� WRW� VWDQG� ZDUHQ� JHEUDFKW� ## � 'H� 15/2�
]HJGH�PHGHZHUNLQJ�WRH��WHPHHU�GDDU�RS�GLH�PDQLHU�KHW�]ZDDUWHSXQW�LQ�KHW�RQ�
GHU]RHN�ZDW�PLQGHU�H[FOXVLHI�ELM�GH�LQGXVWULH�NZDP�WH�OLJJHQ� #�$ �,Q�GH�GDDURSYRO�
JHQGH�MDUHQ�ZHUG�HQHU]LMGV��]R�KHEEHQ�ZH�]RMXLVW�JH]LHQ��KHW�YHUNHQQLQJHQHOH�
PHQW�LQ�GH�PHHUMDUHQYLVLHV�VWHHGV�YHUGHU�XLWJHZHUNW�HQ�DQGHU]LMGV�ZHUG�KHW�YHU�
NHQQLQJHQLQVWUXPHQW� ODQJ]DDPDDQ�RQWZLNNHOG��]RDOV� LQ�KRRIGVWXN���XLWYRHULJHU�
LV�EHVSURNHQ���'H�YHUNHQQLQJHQ�ZDUHQ�HHQ�RQGHUGHHO�YDQ�HHQ�OHHUSURFHV��]RDOV�
GH� GLUHFWHXU�JHQHUDDO� :HWHQVFKDSVEHOHLG� GDW� YHUZRRUGGH�� HHQ� OHHUSURFHV� GDW�
JHNRSSHOG�ZDV�DDQ�GH�PHHUMDUHQYLVLHV���
� ,Q� GLW� KRRIGVWXN� LV� GDW� DVSHFW� YDQ�KHW� OHHUSURFHV� EHVFKUHYHQ�GDW� EHWUHNNLQJ�
KDG�RS�GH�YUDDJ�KRH�LQ�LQWHUDFWLH�PHW�KHW�YHOG�HHQ�YLVLH�RS�GH�WRHNRPVW�YDQ�GDW�
YHOG�WH�RQWZLNNHOHQ�LV��+DOYHUZHJH�GH�MDUHQ�QHJHQWLJ�KDG�KHW�FXPXODWLHYH�ERW�
WRP�XS�SURFHV� YDQ� GH� SDUWLFLSDQWHQRUJDQLVDWLH� SODDWVJHPDDNW� YRRU� KHW� JHULFKW�
PRELOLVHUHQ�YDQ�H[SHUWLVH�LQ�KHW�YHOG��,Q�GH�]HOIHYDOXDWLH�GLH�LQ������ZHUG�XLWJH�
YRHUG�ZDUHQ�DOOH�OHGHQ�YDQ�GH�UDDG�YDQ�PHQLQJ�GDW�GH�15/2�¶LQ�VWDDW�LV�JHEOH�
NHQ�HHQ�JURRW�DDQWDO�DFWRUHQ�HQ�SDUWLFLSDQWHQ�XLW�HHQ�EUHHG�YHOG�WH�PRELOLVHUHQ��
DFWLYHUHQ�HQ�VWLPXOHUHQ·��$OV�]ZDN�SXQW�ZHUG�JHQRHPG�GH�QD]RUJ�YDQ�YHUNHQ�
QLQJHQ�� ¶ZDDUGRRU� GH� VODJ� YDQ� DQDO\VH� YLD� GLDJQRVH� QDDU� RSORVVLQJVULFKWLQJHQ�
RQYROGRHQGH�ZRUGW�JHPDDNW�HQ�HFKWH�LPSOHPHQWDWLH�YDQ�GH�YRRUVWHOOHQ�DFKWHU�
ZHJH�EOLMIW·� #�% �0DDU�GDW�ZDV�DO�HHQ�SUREOHHP�ELM�GH�HHUVWH�PHHUMDUHQYLVLH��
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$OWHUQDWLHYHQ�LQ�GH�ODQGERXZ�
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�
(HQ� YDQ� GH� VXFFHVYHUKDOHQ� YDQ� GH� 15/2� GLH� JHVSUHNVSDUWQHUV� KHUKDDOGHOLMN�
DDQKDOHQ��LV�GH�JHwQWHJUHHUGH�SODDJEHVWULMGLQJ��+HW�YHUKDDO�JDDW�]R��,Q������SX�
EOLFHHUGH�5DFKHO�&DUVRQ�6LOHQW�6SULQJ��ZDDULQ�GH�JHYDUHQ�YDQ�FKHPLVFKH�EHVWULM�
GLQJVPLGGHOHQ� EUHHG� ZHUGHQ� XLWJHPHWHQ�� +HW� EHURHUGH� RRN� LQ�1HGHUODQG� GH�
SXEOLHNH�RSLQLH�KHYLJ�HQ�OHLGGH�WRW�.DPHUYUDJHQ� ° �+HW�ODQGERXZNXQGLJ�RQGHU�
]RHN��ELM�PRQGH�YDQ�GH�15/2�� UDDNWH�HFKWHU�QLHW�RQPLGGHOOLMN�YDQ�]LMQ� VWXN��
:DQVLQN�� 
15/2�NRQ�YORW�UHDJHUHQ��ZDQW�]H�KDG�DO����RQGHU]RHNHUV�KLHURYHU�
ELM�HONDDU�JHEUDFKW�
 ± �'LH�RQGHU]RHNHUV�ZDUHQ�RQGHU�GH�YODJ�YDQ�GH�15/2�YHU�
HQLJG�LQ�GH�:HUNJURHS�+DUPRQLVFKH�%HVWULMGLQJ�YDQ�3ODJHQ��ZDDULQ�RQGHU]RHN�
ZHUG� JHGDDQ� QDDU� HHQ� VHOHFWLHYHU� JHEUXLN� YDQ� EHVWULMGLQJVPLGGHOHQ��'H� ERRG�
VFKDS�DDQ�SXEOLHN�HQ�SROLWLHN��ZHHV�JHUXVW��GH�ULVLFR·V�YDQ�EHVWULMGLQJVPLGGHOHQ�
KHEEHQ�GH�DDQGDFKW�YDQ�KHW�RQGHU]RHN��+HW�VXFFHVYHUKDDO�ZLO�GDW�KHW�RQGHU]RHN�
YRRUXLWOLHS�RS�GH�SXEOLHNH�RSLQLH�HQ�GH�EHOHLGVYRUPLQJ�HQ�GDW�GH�15/2�GDDU�
HHQ�FHQWUDOH�URO�LQ�VSHHOGH�GRRU�QLHXZ��WRHNRPVWJHULFKW�RQGHU]RHN�WH�IDFLOLWHUHQ���
� 6XFFHVYHUKDOHQ�QRGLJHQ�GH�KLVWRULFXV�XLW�WRW�UHODWLYHULQJ��'H�FHQWUDOH�URO�GLH�
DFWRUHQ�]LFK]HOI�WRHEHGHOHQ��]LHW�KLM�JUDDJ�YHUGDPSHQ�LQ�GH�G\QDPLHN�YDQ�VWUXF�
WXUHQ�HQ�GH�RYHUUHGLQJVNUDFKW�YDQ�ZLMVKHLG�DFKWHUDI��,Q�KRHYHUUH� OLHS�KHW� ODQG�
ERXZNXQGLJ�RQGHU]RHN��RQGHU�GH�DO�GDQ�QLHW�EH]LHOHQGH�OHLGLQJ�YDQ�GH�15/2��
YRRUXLW� RS� GH� WKHPD·V� GLH� 6LOHQW� 6SULQJ� RS� GH� SXEOLHNH� DJHQGD� ]HWWH"� 1DGHUH�
EHVFKRXZLQJ�OHHUW�GDW�GH�JHYDUHQ�YDQ�EHVWULMGLQJVPLGGHOHQ�YRRU�JH]RQGKHLG�HQ�
PLOLHX�ZDDUYRRU�&DUVRQ�ZDDUVFKXZGH��QLHW�ULFKWLQJJHYHQG�ZDUHQ�YRRU�KHW�RQ�
GHU]RHN�QDDU�SODDJEHVWULMGLQJ��'DDULQ�VWRQGHQ�UHVLVWHQWLHSUREOHPHQ�FHQWUDDO��'DW�
URHSW�GH�YUDDJ�RS�ZDW�GH�15/2�GDQ�SUHFLHV�GHHG�LQ�]LMQ�UHDFWLH�RS�GH�SXEOLHNH�
RSKHI�RYHU�EHVWULMGLQJVPLGGHOHQ��'DW�LV�ppQ�YDQ�GH�YUDJHQ�GLH�LQ�GLW�KRRIGVWXN�
FHQWUDDO�VWDDQ��ZDQW�LQ�GH�MDUHQ�]HYHQWLJ�JHEHXUGH�LHWV�YHUJHOLMNEDDUV�WRHQ�HU�EUH�
GH�RSKHI�RQWVWRQG�URQG�GH�LQULFKWLQJ�YDQ�KHW�ODQGERXZEHGULMI��2RN�WRHQ�ZDV�GH�
ERRGVFKDS�YDQ�GH�15/2��KHW�KHHIW�UHHGV�GH�DDQGDFKW�YDQ�KHW�RQGHU]RHN��:DV�
GLW�QLHW�PHHU�GDQ�HHQ�EOLNVHPDIOHLGHU��RI�GHHG�GH�UDDG�LQ�GH�WXVVHQWLMG�EHODQJULMN�
ZHUN�YRRU�]RZHO�KHW�RQGHU]RHNVYHOG�DOV�GH�SROLWLHN"�$QGHUV�JH]HJG��ZDW�JHEHXUW�
HU�ZDQQHHU�HHQ�LQWHUPHGLDLU�SDSLHUHQ�KHUVFKLNW"��
�
������������������������������������������������²�³�´�µ�¶�·�¸�¹�ºR»4¸�µ�¶�¼4½Q¾ ¿�¹�À Á ÂÃ�Ä�Å�ÆÇ�È µ�Á ¼4½ É�À ¼3ºkÊR´�µ�¾ À µ�ËDÃDÌ>Í9¶�¼>Î>¼4Ï;·�¼4½QÅ�Í�ÍLÐ�Æ
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� �����,QOHLGLQJ��GH�SROLWLHN�YDQ�GH�ODQGERXZ�
� 'H�VWRUP�URQG�6LOHQW�6SULQJ�JLQJ�YULM� VQHO� OLJJHQ��PDDU�ZDNNHUGH�HLQG� MDUHQ�
]HVWLJ� ZHHU� DDQ� RP� DDQ� WH� JURHLHQ� WRW� RUNDDQNUDFKW�� 7UHIZRRUGHQ�� &OXE� YDQ�
5RPH��.DERXWHUV��NULWLHVH�ZHWHQVFKDS�HQ�ZDW�GLHV�PHHU�]LM��$DQ�KHW�HLQG�YDQ�GH�
MDUHQ� ]HVWLJ� RQWVSRQ� ]LFK�� ]RDOV� EHNHQG�� HHQ� KHIWLJ� GHEDW� RYHU�PLOLHX�� QDWXXU��
HFRQRPLH� HQ� VDPHQOHYLQJ��2YHU� GH�ZHVWHUVH�ZHUHOG�� NRUWRP��:HUHOGYHUEHWH�
UDDUV� URHUGHQ� ]LFK� HQ�RRN�GH� ODQGERXZ�EOHHI� QLHW� EXLWHQ� VFKRW��'H� ODQGERXZ�
]RDOV� GLH� LQ� GH� MDUHQ� YLMIWLJ� HQ� ]HVWLJ� JHPRGHUQLVHHUG�ZDV�� NZDP� RQGHU� JURWH�
GUXN�WH�VWDDQ�YDQZHJH�SURGXFWLHRYHUVFKRWWHQ�HQ�QDWXXU��HQ�PLOLHXEHODVWLQJ��'H�
SODDWV�YDQ�KHW�GHEDW�YRUPGHQ�LQ�GH�HHUVWH�SODDWV�GH�PHGLD�HQ�GH�7ZHHGH�.DPHU��
GH�YROOH�EUHHGWH�YDQ�GH�1HGHUODQGVH�VDPHQOHYLQJ��+HW�0LQLVWHULH�YDQ�/DQGERXZ�
SLNWH�KHW�GHEDW�LQ������RS�GRRU�GH�LQVWHOOLQJ�YDQ�GH�&2%/��GH�&RPPLVVLH�2Q�
GHU]RHN�%LRORJLVFKH�/DQGERXZPHWKRGHQ��'H�&2%/�NZDP�LQ������PHW�HHQ�²�
RPVWUHGHQ�²�LQWHULPUDSSRUW��ZDDURYHU�GH�PLQLVWHU�DGYLHV�YURHJ�DDQ�GH�15/2��
'LW� YRUPGH�KHW� VWDUWSXQW�YDQ�GH�EHPRHLHQLVVHQ�YDQ�GH�15/2�PHW�KHW�GHEDW�
RYHU�GH�PDDWVFKDSSHOLMNH�SRVLWLH�YDQ�GH�1HGHUODQGVH� ODQGERXZ�GDW� LQ�GH� MDUHQ�
]HYHQWLJ�RS�JDQJ�NZDP��
� 'H�GLVFXVVLH�RYHU�GH�ODQGERXZ�VSLWVWH�]LFK�LQ�HHUVWH�LQVWDQWLH�WRH�RS�GH�EHODV�
WLQJ�YDQ�KHW�PLOLHX�GRRU�GH�YRHGVHOSURGXFWLH��(HQ�YDQ�GH�YUDJHQ�ZDV�RI�DOWHUQD�
WLHYH� ODQGERXZPHWKRGHQ�NRQGHQ�ELMGUDJHQ� DDQ� HHQ�RSORVVLQJ� YDQ� GH� JHVLJQD�
OHHUGH� SUREOHPHQ�� $OWKDQV�� ]R� QHXWUDDO� ZHUG� KHW� LQ� GH� RS]HW� YDQ� GH� &2%/�
ZHHUJHJHYHQ�� ,Q� GH� SUDNWLMN� VWRQGHQ� RS� GDW� PRPHQW� ¶DOWHUQDWLHYHOLQJHQ·� HQ�
¶JDQJEDUHQ·�OLMQUHFKW�WHJHQRYHU�HONDDU��,Q�GH�RJHQ�YDQ�GH�DOWHUQDWLHYHOLQJHQ�ZDV�
GH� UDWLRQHHO�ZHWHQVFKDSSHOLMNH� RS]HW� YDQ� KHW� ODQGERXZEHGULMI� GH� XLWHLQGHOLMNH�
RRU]DDN�YDQ�DOOH�SUREOHPHQ��PDDU�LQ�GH�RJHQ�YDQ�¶KHW�JURHQH�IURQW·�RQWEHHUGH�
KHW�DOWHUQDWLHI�HHQ�JHGHJHQ�RQGHUERXZLQJ�DOVRRN�WRHNRPVWSHUVSHFWLHI��+HW�GHEDW�
RYHU� DOWHUQDWLHYH� ODQGERXZ�ZDV�YDDN�HHQ�EHJULSSHQVWULMG��=RYHHO� WHUPHQ�DOV�HU�
JHEUXLNW�ZHUGHQ�YRRU�DOWHUQDWLHYH�ODQGERXZ�²�QDWXXUOLMN��ELRORJLVFK��HNRORJLVFK��
DDQJHSDVW�²�]RYHHO�DVSHFWHQ�YDQ� ¶JDQJEDDU·� VWRQGHQ�WHU�GLVFXVVLH��'H�VFKHLGVOLMQ�
WXVVHQ�DOWHUQDWLHI�HQ�JDQJEDDU�ZDV�HYHQZHO�YORHLHQG�HQ�GH�JDQJEDUH�²�JHwQVWLWX�
WLRQDOLVHHUGH�²�ODQGERXZ�RQWSORRLGH�DOOHUOHL�DFWLYLWHLWHQ�GLH�ELRORJLVFK�RI�QDWXXU�
OLMN� JHQRHPG�NXQQHQ�ZRUGHQ��0HW�QDPH�ELQQHQ�GH� ODQGERXZNXQGLJH�ZHUHOG�
YRQG� PHQ� GH� SRODULVDWLH� LQ� KHW� GHEDW� RQQRGLJ�� 5RQG� ����� NZDP� RQGHU� GH�
QRHPHU� ¶JHwQWHJUHHUGH� ODQGERXZ·� HHQ� ODQGERXZ�PHW� YHUEUHGH� GRHOVWHOOLQJ� WRW�
RQWZLNNHOLQJ��RS�EDVLV�YDQ� ¶:DJHQLQJV·� ODQGERXZNXQGLJ�RQGHU]RHN��'H]H�EH�
QDGHULQJ�KLHOG�QLHW�DOOHHQ�HHQ�LQWHJUDWLH�YDQ�YHUVFKLOOHQGH�GRHOHLQGHQ�LQ��PDDU�LV�
YRRUDO�WH�]LHQ�DOV�HHQ�RYHUEUXJJLQJ�YDQ�GH�WHJHQVWHOOLQJ�JDQJEDDU�DOWHUQDWLHI���
� +HW�GHEDW�RYHU�GH�ODQGERXZ�]RX�]HNHU�WZHH�GHFHQQLD�DDQKRXGHQ�²�LQ�]HNHUH�
]LQ�GXXUW�KHW�QRJ�DOWLMG�YRRUW��,Q�GLH�WLMG�RQGHUJLQJ�GH�ODQGERXZ�HHQ�PHWDPRU�
IRVH��:DDU� LQ�GH� MDUHQ�YLMIWLJ�HQ�]HVWLJ�HIILFLsQWH�SURGXFWLH�KHW�HQLJH�GRHO�ZDV��
ZDV�LQ�GH�MDUHQ�QHJHQWLJ�GH�GRHOVWHOOLQJ�YHUEUHHG�QDDU�QDWXXU��PLOLHX�HQ�NZDOL�
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WHLW��,QJULMSHQGHU�ZHOOLFKW�ZDUHQ�GH�SROLWLHNH�YHUDQGHULQJHQ��KHW�RSHQEUHNHQ�YDQ�
KHW�JURHQH�IURQW��7RW�LQ�GH�MDUHQ�WDFKWLJ�ZDV�GH�ODQGERXZVHFWRU�HHQ�KHFKWH�EH�
OHLGVJHPHHQVFKDS�ZDDULQ�RYHUKHLG�HQ�VHFWRU�JH]DPHQOLMNH�GRHOVWHOOLQJHQ�KDGGHQ��
0HW�GH�VXSHUKHIILQJ��GH�PHVWZHW�HQ�GH�YLVTXRWHULQJ�NZDP�KHW�PLQLVWHULH�HFKWHU�
WHJHQRYHU� GH� ERHUHQ� WH� VWDDQ�� 7HJHOLMNHUWLMG� YHUYDDJGH� GH� VFKHUSH� VFKHLGVOLMQ�
WXVVHQ�ODQGERXZ�HQ�QLHW�ODQGERXZ��6WHHGV�PHHU�GURQJ�KHW�EHVHI�GRRU�GDW�ODQG�
ERXZ�QLHW�DXWRQRRP�LV��PDDU�RS�WDO�YDQ�PDQLHUHQ�YHUZHYHQ�LV�PHW�DQGHUH�VHF�
WRUHQ�� QDWXXUEHKHHU�� UHFUHDWLH�� YRONVJH]RQGKHLG�� HQ]RYRRUW�� ,Q� GH� ODWH� MDUHQ�
WDFKWLJ�NZDP�LQ�KHW�PLQLVWHULsOH�EHOHLG�GH�ZLVVHOZHUNLQJ�WXVVHQ�ODQGERXZ��ODQG�
VFKDS�HQ�PLOLHX�FHQWUDDO�WH�VWDDQ��'H�ERHU�ZHUG�QDDVW�HHQ�SURGXFHQW�YDQ�ZLQVW�
JHYHQG�HQ�NZDOLWDWLHI�KRRJVWDDQG�YRHGVHO� HHQ�EHKHHUGHU�YDQ�GH�QDWXXUOLMNH� HQ�
VRFLDOH�RPJHYLQJ��6FKDUQLHUSXQW�ZDV�GH�XLWEUHLGLQJ�LQ������YDQ�KHW�0LQLVWHULH�
YDQ�/DQGERXZ�HQ�9LVVHULM�QDDU�KHW�0LQLVWHULH�YDQ�/DQGERXZ��1DWXXUEHKHHU�HQ�
9LVVHULM� �VLQGV� ����� /DQGERXZ��1DWXXU� HQ�9RHGVHONZDOLWHLW���'H]H� XLWEUHLGLQJ�
YDQ�KHW�EHOHLGVWHUUHLQ�]RUJGH�YRRU�HHQ�LQJULMSHQGH�RUJDQLVDWLH��HQ�FXOWXXUYHUDQ�
GHULQJ�RS�KHW�PLQLVWHULH���
� 'H�DOWHUQDWLHYH�ODQGERXZ�VWRQG�FHQWUDDO�LQ�GH�WUDQVLWLH�YDQ�GH�ODQGERXZ�WXV�
VHQ�GH�MDUHQ�]HYHQWLJ�HQ�QHJHQWLJ��+HW�LV�GDDUPHH�HHQ�EHODQJULMNH�FDVH�YRRU�GH�
JHVFKLHGHQLV�YDQ�GH�15/2��'H�UDDG� IXQJHHUGH�DOV� LQWHUPHGLDLU� WXVVHQ�SROLWLHN�
HQ� ODQGERXZNXQGLJ�RQGHU]RHN��:HONH�DFWLHV�RQGHUQDP�GH�15/2�LQ�GH�ULFK�
WLQJ�YDQ�KHW�RQGHU]RHNVYHOG�RP�KHW�RQGHU]RHN�DI�WH�VWHPPHQ�RS�PDDWVFKDSSH�
OLMNH�YUDJHQ�URQG�GH�ODQGERXZ"�'H]H�YUDDJ�LV�GHV�WH�LQWHUHVVDQWHU�RPGDW�GH�UDDG�
EHSHUNWH�PLGGHOHQ�KDG��+LM�KDG�JHHQ�PDFKW�HQ�JHHQ�JHOG�RP�KHW�RQGHU]RHN�LQ�
HHQ�EHSDDOGH�ULFKWLQJ�WH�VWXUHQ��PDDU�NRQ�GRRU�PLGGHO�YDQ�FR|UGLQHUHQG�RSWUH�
GHQ�GH�WKHPDWLHN�RQGHU�GH�DDQGDFKW�EUHQJHQ��+HW�RQGHU]RHNVYHOG�VWRQG�GDDUELM�
QLHW� VWLO� HQ� RQWZLNNHOGH� RQGHU� GH� QRHPHU� ¶JHwQWHJUHHUGH� ODQGERXZ·� QLHXZH�
LQ]LFKWHQ� RYHU� KHW� ODQGERXZEHGULMI�� 'H� 15/2� KDG� ZHO� PRJHOLMNKHGHQ� RP�
GHUJHOLMNH�QLHXZH�RQWZLNNHOLQJHQ�WH�IDFLOLWHUHQ�HQ�GH�YUDDJ�LV�ZHONH�NHX]HV�KLM�
GDDUELM�PDDNWH���
� 9RRU� GH�RYHUKHLG� IXQJHHUGH� GH�15/2�DOV� DGYLHVRUJDDQ��+RH� YHUWDDOGH� GH�
UDDG�PDDWVFKDSSHOLMNH�YUDJHQ�QDDU�KHW�RQGHU]RHNVYHOG"�:DW�GDW�EHWUHIW�� LV�GH]H�
FDVH�VWXGLH�YDQ�EHODQJ�YDQZHJH�GH�RPVODJ�LQ�GH�ODQGERXZVHFWRU��HQ�GH�URO�YDQ�
GH�RYHUKHLG�LQ�KHW�ELM]RQGHU��,Q�GH]H�YHUDQGHUHQGH�RPJHYLQJ�PRHVW�GH�15/2�
HHQ�QLHXZH�SRVLWLH�YLQGHQ��,Q�GH� ORRS�YDQ�WZHH�GHFHQQLD�ZHUG�PHHU�HQ�PHHU�
GXLGHOLMN�GDW�ZHWHQVFKDSSHOLMN�RQGHU]RHN�EHOHLGVUHOHYDQW�LV��(QHU]LMGV�NXQQHQ�GH�
UHVXOWDWHQ�YDQ�RQGHU]RHN�ULFKWLQJJHYHQG�YRRU�KHW�EHOHLG�]LMQ��DQGHU]LMGV�NXQQHQ�
PDDWVFKDSSHOLMNH� RSYDWWLQJHQ� KHW� RQGHU]RHN� VWXUHQ��'LW� KRRIGVWXN� JDDW� QD� RS�
ZHONH�PDQLHU�GH�UDDG��LQ�GH�EHPRHLHQLVVHQ�YDQ�HQNHOH�RQGHUERXZRUJDQHQ�PHW�
GH�ODQGERXZSUREOHPDWLHN��HHQ�RULsQWDWLH�RS�EHOHLG�RQWZLNNHOGH��'H�15/2�KDG�
QLHW�DOOHHQ�HHQ�WDDN�ULFKWLQJ�RYHUKHLG�F�T��RQGHU]RHN��GH� WUDQVLWLH�YDQ�GH� ODQG�
ERXZ�FRQIURQWHHUGH�KHP�RRN�PHW�]LFK]HOI��+RH�HQ�LQ�KRHYHUUH�DQWLFLSHHUGH�GH�
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UDDG�RS�GH�YHUDQGHULQJHQ�YDQ�GH�VHFWRU"�+RH�SDVWWH�GH�15/2�]LFK�DDQ��RI�MXLVW�
QLHW��GRRU�QLHXZH�RQWZLNNHOLQJHQ�LQ�WH�SDVVHQ�LQ�GH�EHVWDDQGH�RUJDQLVDWLH"�
�
� 2S]HW�YDQ�KHW�KRRIGVWXN�
� 'H� FDVH� LV� WDPHOLMN� FRPSOH[� RPGDW� GH� 15/2� RS� YHUVFKLOOHQGH� PDQLHUHQ�
EHWURNNHQ�ZDV� ELM� GH� YHUDQGHULQJHQ� YDQ� GH� ODQGERXZ�� 3DUDJUDDI� WZHH� YDQ� GLW�
KRRIGVWXN�JDDW�RYHU�GH�6WXXUJURHS�$OWHUQDWLHYH�/DQGERXZ��GLH�KHW�DGYLHV�RYHU�
KHW�&2%/�LQWHULPUDSSRUW�XLWZHUNWH��'H]H�DGYLHVYUDDJ�YRUPGH�LQ������KHW�EH�
JLQ� YDQ� GH� EHPRHLHQLVVHQ�YDQ� GH�15/2�PHW� GH� DOWHUQDWLHYH� ODQGERXZ��+LHU�
VWDDW�GH�URO�YDQ�GH�UDDG�DOV�LQWHUPHGLDLU�WXVVHQ�RYHUKHLG�HQ�RQGHU]RHN�FHQWUDDO��,Q�
KHW�ELM]RQGHU�ZRUGW�JHNHNHQ�KRH�KLM��WH�PLGGHQ�YDQ�GH�RSKHI�RYHU�KHW�LQWHULP�
UDSSRUW��KHW�GHEDW�RYHU�DOWHUQDWLHYH�ODQGERXZ�LQ�JRHGH�EDQHQ�OHLGGH���
�
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�
,Q������NZDP�GH�VWXXUJURHS�PHW�KDDU�HLQGUDSSRUW�HQ�EHJRQQHQ�GH�EHPRHLHQLV�
VHQ�YDQ�GH�15/2�PHW�FRQFUHWH�RQGHU]RHNVSURMHFWHQ�HQ�GH�FR|UGLQDWLH�GDDUYDQ��
+HW�WKHPD�
DOWHUQDWLHYH�ODQGERXZ
�YDOW�GDDUELM�LQ�WZHH�GHOHQ�XLWHHQ��ODQGERXZ�
SURGXFWLH�HQ�ODQGLQULFKWLQJ��%LM�KHW�HHUVWH�JLQJ�KHW�RP�RYHUSURGXFWLH�HQ�PLOLHX�
EHODVWLQJ��'H� WHUP� ¶DOWHUQDWLHYH� ODQGERXZ·�ZHUG� YHHODO� YRRU� GH� SURGXFWLHNDQW�
JHEUXLNW��9RRU�GH�ODQGLQULFKWLQJVSUREOHPDWLHN�ZHUG�YHHODO�KHW�EHJULS�¶DDQJHSDV�
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WH�ODQGERXZ·�JHEUXLNW��+HW�EHWURI�GH�SODDWV�HQ�GH�URO�YDQ�KHW�ODQGERXZEHGULMI�LQ�
QDWXXU�HQ�ODQGVFKDS��'H�15/2�ZDV�YDQDI������ELM�EHLGH�EHWURNNHQ��HQ�GH�YHU�
KDOHQ�ORSHQ�SDUDOOHO��=H�ZRUGHQ�HFKWHU�DSDUW�EHKDQGHOG��GH�SURGXFWLHNDQW�YDQ�GH�
DOWHUQDWLHYH� ODQGERXZ� LQ� SDUDJUDDI� ��� GH� ODQGLQULFKWLQJVNDQW� YDQ� GH� DDQJHSDVWH�
ODQGERXZ�LQ�SDUDJUDDI�����
� 3DUDJUDDI� �� EHVSUHHNW� WDPHOLMN� XLWYRHULJ� KHW� IXQFWLRQHUHQ� YDQ� KHW�2YHUOHJ�
RUJDDQ� $OWHUQDWLHYH� /DQGERXZ�� +LHULQ� ZHUG� KHW� RQGHU]RHN� QDDU� DOWHUQDWLHYH�
ODQGERXZPHWKRGHQ�JHFR|UGLQHHUG��PHW�DOV�VSHHUSXQW�GH�2QWZLNNHOLQJ�%HGULMIV�
V\VWHPHQ� LQ�1DJHOH� �2%6���'H� RQWZLNNHOLQJ� GDDUYDQ�ZRUGW� WDPHOLMN� JHGHWDLO�
OHHUG�JHYROJG��RPGDW�KHW�ODDW�]LHQ�KRH�KHW�ODQGERXZNXQGLJ�RQGHU]RHNVYHOG�]LFK�
GH�SUREOHPDWLHN�YDQ�GH�DOWHUQDWLHYH�ODQGERXZ�HLJHQ�PDDNWH�HQ�QLHXZH�FRQFHS�
WHQ� RQWZLNNHOGH�� 'DDUELM� YHUVFKRRI� GH� EHWHNHQLV� YDQ� KHW� EHJULS� ¶DOWHUQDWLHYH�
ODQGERXZ·��9RRU�GH�15/2�ZDV�GDW�QLHW�DOOHHQ�HHQ�LQKRXGHOLMNH�NZHVWLH��PDDU�
RRN� HHQ� ]DDN� YDQ� YHUVFKLOOHQGH� EHODQJKHEEHQGHQ� HQ� YDQ� GH� DDUG� YDQ� RQGHU�
]RHNVPDQDJHPHQW��8LWHLQGHOLMN�JDDW�KHW�RP�GH�YUDDJ�KRH�GH]H�RQWZLNNHOLQJHQ�
ELQQHQ�GH�15/2�JHIDFLOLWHHUG�ZHUGHQ��PDDU�RRN�KRH�GH�EHVWDDQGH�RUJDQLVDWLH�
LQ�VRPPLJH�JHYDOOHQ�UHPPHQG�ZHUNWH���
� ,Q�SDUDJUDDI� �� VWDDW�KHW�&2$/�SURMHFW� FHQWUDDO�� HHQ�RQGHU]RHNVSURMHFW�QDDU�
DDQJHSDVWH�ODQGERXZ��%LM�GLW�SURMHFW�KDG�GH�15/2�UHFKWVWUHHNV�PHW�GH��SURYLQ�
FLDOH�� RYHUKHLG� DOV� RSGUDFKWJHYHU� WH� PDNHQ�� ,Q� KHW� YHUORRS� YDQ� KHW� &2$/�
SURMHFW�LV�GH�ZHQGLQJ�QDDU�KHW�EHOHLG�RS�KHWHUGDDG�WH�EHWUDSSHQ��'H]H�SDUDJUDDI�
ORRSW�GRRU�QDDU�GH�DGYLH]HQ�URQG�KHW�1DWXXUEHOHLGVSODQ�HLQG�MDUHQ�WDFKWLJ��'LW�
SODQ�ZDV�KHW�HHUVWH�SURGXFW�YDQ�KHW�0LQLVWHULH�YDQ�/DQGERXZ�QLHXZH�VWLMO��+HW�
DGYLHVZHUN�ELHGW�GH�PRJHOLMNKHLG�WH�EHNLMNHQ�KRH�GH�15/2�HHQ�QLHXZH�SRVLWLH�
YRQG�LQ�GH�QLHXZH�RPJHYLQJ��ZDDULQ�ODQGERXZ��QDWXXU�HQ�ODQGVFKDS�EHOHLGVPD�
WLJ�JHwQWHJUHHUG�ZDUHQ��0HW�DQGHUH�ZRRUGHQ��ZDW�EHWHNHQGH�GH�FR|UGLQDWLH�YDQ�
RQGHU]RHN�QDDU�HHQ�GHILQLWLHI�YHUPDDWVFKDSSHOLMNWH�ODQGERXZ"��
� +HW�KRRIGVWXN�EHVOXLW�PHW�HHQ�NRUWH�WHUXJEOLN�QDDU�DDQOHLGLQJ�YDQ�KHW�DGYLHV�
LQ�KHW�NDGHU�YDQ�KHW�%HOHLGVSODQ�%LRORJLVFKH�/DQGERXZ��ZDDUPHH�HU�YRRU�KHW�
HHUVW� VWUXFWXUHHO�PLGGHOHQ� YULMNZDPHQ� YRRU� RQGHU]RHN� QDDU� DOWHUQDWLHYH� ODQG�
ERXZPHWKRGHQ��%HJLQ� MDUHQ�QHJHQWLJ�ZDV� KHW�ZHUNWHUUHLQ� YDQ� GH�15/2� LQ�
JULMSHQG�YHUDQGHUG��'H�YUDDJ� LV�ZDW�HU� LQ�GH� ORRS�YDQ�WZLQWLJ� MDDU� LQ�GH�SODDWV�
ZDV� JHNRPHQ� YRRU� GH� WUDGLWLRQHOH� RULsQWDWLH� YDQ� GH� 15/2� RS� KHW� ODQG�
ERXZNXQGLJ�RQGHU]RHNVYHOG���
�
� �����+HW�GHEDW�LQ�JRHGH�EDQHQ�
� 
$OOHQJV�LV�HFKWHU�RRN�GXLGHOLMN�JHZRUGHQ�GDW�GH�LQVSDQQLQJ�YRRU�GH�YRHGVHO�
YRRU]LHQLQJ� JHSDDUG� JDDW� PHW� KHW� JHEUXLN� YDQ� DQGHUH� OHYHQVEURQQHQ� GLH� QLHW�
RQXLWSXWWHOLMN�]LMQ��7HYHQV�JURHLW�KHW� LQ]LFKW�GDW�HU�JUHQ]HQ�]LMQ�DDQ�HHQ�VWHHGV�
YHUGHUH�LQWHQVLYHULQJ�YDQ�GH�ODQGERXZ�RS�HHQ�VWHHGV�JURWHU�NXOWXXUDUHDDO��RPGDW�
GLH� YHUDUPLQJ� YDQ� HFRV\VWHPHQ� YHURRU]DDNW�� KHWJHHQ�ZHHU� KXQ� ]HOIUHJXOHUHQG�
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YHUPRJHQ�DDQWDVW��'DDURP�]DO�HU�RS�PRHWHQ�ZRUGHQ�WRHJH]LHQ�GDW�KHW�]HNHUVWHO�
OHQ�YDQ�GH�YRHGVHOSURGXNWLH�QLHW�OHLGW�WRW�HHQ�RQWZULFKWLQJ�YDQ�ERGHP�HQ�PLOL�
HX��]RDOV�ELMYRRUEHHOG�KHW�JHYDO�NDQ�]LMQ�ELM�HHQ�LQWHQVLHYH�WRHSDVVLQJ�YDQ�NXQVW�
PHVW��FKHPLVFKH�EHVWULMGLQJVPLGGHOHQ�HQ�WHFKQLVFKH�KXOSPLGGHOHQ��%H]RUJGKHLG�
RYHU�PRJHOLMNH�VFKDGHOLMNH�HIIHNWHQ�YRRU�RQV�PLOLHX�HQ�RQV�YRHGVHO�YDQ�R�D��KHW�
JHEUXLN� YDQ� NXQVWPHVW� HQ� FKHPLVFKH� EHVWULMGLQJVPLGGHOHQ� LQ� GH� ODQGERXZ�
YRUPGH�GDQ�RRN�KHW�XLWJDQJVSXQW�YDQ�HHQ�JHVSUHN�GDW�LQ�RNWREHU������RS�LQLWLD�
WLHI�YDQ�GUV��-��3ODQWLQJD��YHUWHJHQZRRUGLJHU�YDQ�GH�RUJDQLVFK�ELRORJLVFKH�ODQG�
ERXZ��SODDWV�KDG�PHW�GH�WRHQPDOLJH�'LUHFWHXU�*HQHUDDO�YRRU�GH�/DQGERXZ�HQ�
9RHGVHOYRRU]LHQLQJ��LU��-�:��:HOOHQ�
 î ��
� $OGXV� KHW� YRRUZRRUG� YDQ� KHW� LQWHULPUDSSRUW� YDQ� GH�&2%/� XLW� QRYHPEHU�
������$DQ�KHW�JHVSUHN�WXVVHQ�3ODQWLQJD�HQ�:HOOHQ�QDPHQ�YHUGHU�QRJ�WZHH�ZH�
WHQVFKDSSHUV�� HHQ� ELRORJLVFKH� WXLQERXZHU� HQ� HHQ� 7ZHHGH� .DPHUOLG� GHHO�� 'H�
XLWNRPVW�ZDV�GH�LQVWHOOLQJ��RS���PHL�������YDQ�GH�&RPPLVVLH�2QGHU]RHN�%LROR�
JLVFKH�/DQGERXZPHWKRGHQ�GRRU�GH�GLUHFWHXU�'/2�'H�%DNNHU��'H�&2%/�ZDV�
KHW� SURGXFW� YDQ� OREE\HQ� YDQXLW� GH� KRHN� YDQ� GH� DOWHUQDWLHYH� ODQGERXZ� ï � 'H�
FRPPLVVLH� NUHHJ� DOV� WDDN� WH� EH]LHQ�ZHON� RQGHU]RHN� QDDU� GH� ELRORJLVFKH� ODQG�
ERXZ�]LQYRO�ZDV��'H�FRPPLVVLH�ZDV�EUHHG�VDPHQJHVWHOG�XLW�YHUWHJHQZRRUGLJHUV�
YDQ� ODQGERXZNXQGLJH� RQGHU]RHNVLQVWLWXWHQ� HQHU]LMGV� HQ� ¶GH·� DOWHUQDWLHYH� ODQG�
ERXZ�DQGHU]LMGV��'H� LQEUHQJ�YDQXLW�GH�PLQLVWHULsOH�GLUHFWLHV�ZDV� VWHYLJ��RPGDW�
]RZHO� KHW� RQGHUZHUS� DOV� �VRPPLJH�� FRPPLVVLHOHGHQ�RPVWUHGHQ�ZDUHQ��%LM�KHW�
PLQLVWHULH� OHHIGH�GH�YUHHV�GDW�GH�FOXE�RS�KRO�NRQ�VODDQ�HQ�KHW�]HWWH�HU�GDDURP�
DPEWHQDUHQ�LQ�DOV�EHZDNHUV� ð ��
� (HQ�EHODQJULMNH�DFWLYLWHLW�YDQ�GH�&2%/�EHVWRQG�LQ�KHW�LQ�NDDUW�EUHQJHQ�YDQ�
EHVWDDQGH�OLWHUDWXXU��HHQ�WDDN�GLH�DO�VQHO�WH�RPYDQJULMN�EOHHN�YRRU�GH�FRPPLVVLH�
]HOI��'DDURP�ZHUG�LQ�PHL������HHQ�UDSSRUWHXU�DDQ�GH�FRPPLVVLH�WRHJHYRHJG�LQ�
GH�SHUVRRQ�YDQ�5RE�%RHULQJD��+LM�]RX�LQ�GH�EHPRHLHQLVVHQ�YDQ�GH�15/2�PHW�
GH�DOWHUQDWLHYH� ODQGERXZ�HHQ�FHQWUDOH�URO� VSHOHQ�HQ�YHUGLHQW�GDDURP�HHQ�NRUWH�
LQWURGXFWLH�� %RHULQJD� NZDP� XLW� GH� EHVWULMGLQJVPLGGHOHQLQGXVWULH�� KLM� KDG� JH�
ZHUNW�ELM�2UJDFKHPLD��9DQXLW�GLH�SRVLWLH�KDG�KLM� DO� WH�PDNHQ�PHW�GH�15/2��
2UJDFKHPLD�GUDDLGH�PHH�LQ�GH�:HUNJHPHHQVFKDS�*HwQWHJUHHUGH�%HVWULMGLQJ�YDQ�
3ODJHQ��+LM�KDG�RRN�DO�NHQQLV�JHPDDNW�PHW�GH�DOWHUQDWLHYH�ODQGERXZ��WLMGHQV�HHQ�
H[FXUVLH� LQ������QDDU�HHQ�YDQ�GH�ERRPJDDUGHQ�YDQ�KHW�ELRORJLVFK�G\QDPLVFKH�
ODQGERXZEHGULMI� /RYHUHQGDOH� WH� 'RPEXUJ�� ,Q� ]LMQ� DIVFKHLGVUHGH�� HHQ� YDQ� GH�
OHXNVWH�EURQQHQ�YRRU�GH]H�FDVHVWXGLH��YHUWHOW�KLM�KRH�GH�YHUWHJHQZRRUGLJHU�YDQ�
GH�3ODQWHQ]LHNWHQNXQGLJH�'LHQVW�NQRUULJ�RSPHUNWH��
>���@�HQ�GDQ�VSXLWHQ�]H�PHW�
HHQ�H[WUDFW�YDQ�SDDUGHVWDDUW��'DW�NiQ�KHOHPDDO�QLHW��$OV�KHW�WRHQHHPW��]XOOHQ�ZH�
LQJULMSHQ�
�2UJDFKHPLD� VORRW� LQ� ����� HQ�%RHULQJD�� ¶JLIVSXLWHU�XLW� GH� LQGXVWULH·��
������������������������������������������������ñ Û Ø Á ¼4½ µ�´�Á À ¼3É�¼_Ø ´�µ�¶�·�¸�¹�º�Ã�É�¸�¸�½ º;¸�¸�½ ¶�Æò�È µ�Á ¼4½ É�À ¼3º á ¸�¼4½ À µ�Ö�´>Ã�×;è ¼4·�½ ¹�´½ À�Å�Í�Í�Ä�Æó�È µ�Á ¼4½ É�À ¼3º á ¸�¼4½ À µ�Ö�´>Ã�×;è ¼4·�½ ¹�´½ À�Å�Í�Í�Ä�Æ
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JLQJ�HHQ�FXUVXV�ELRORJLVK�G\QDPLVFKH�ODQGERXZ�YROJHQ��
0LMQ�YXLOH�NDQW�YDQ�GH�
$.=2�SOXV�PLMQ�VFKRQH�NDQW�YDQ�GH�%'�FXUVXV�KHEEHQ�PH�ZDDUVFKLMQOLMN�JH�
KROSHQ��LN�ZHUG�UDSSRUWHXU�YDQ�GH�&2%/�
 ô ��
�

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

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

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



� ���

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

�7HQ�EHKRHYH�YDQ�KHW�RQGHU]RHN�QDDU�DOWHUQDWLHYH�ODQGERXZPHWKRGHQ�ZHUGHQ�GH�]RJHQDDPGH�
'ULH�
2UJDQLVFKH�VWRI�%HGULMYHQ
�LQ�1DJHOH�RPJHYRUPG�WRW�¶2QWZLNNHOLQJ�%HGULMIVV\VWHPHQ·��+LHU�ZHUGHQ�
RS�EHGULMIVVFKDDO�GULH� ODQGERXZPHWKRGHQ�WRHJHSDVW�HQ�ZHUGHQ�GH� UHVXOWDWHQ�PHW�HONDDU�YHUJHOHNHQ��
(HQ�GHUJHOLMNH�RS]HW�ZDV�QLHXZ�LQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN��ZDDU�JHZRRQOLMN�ZHUG�JHZHUNW�
PHW�SURHIYHOGHQ��'H�OHLGHU�YDQ�KHW�RQGHU]RHN�ZDV�3LHWHU�9HUHLMNHQ��UHFKWV���+LM�ZDV�LQ�QLHW�JHULQJH�
PDWH�YHUDQWZRRUGHOLMN�YRRU�GH�DPELWLHX]H�RS]HW�YDQ�KHW�SURMHFW���
�
'DW�ZDV�QLHW�HHQYRXGLJ��RPGDW�GH�HLVHQ�VWHYLJ�ZDUHQ��EHKDOYH�RQGHU]RHNV��HQ�
EHKHHUVNZDOLWHLWHQ� PRHVWHQ� EHLGHQ� RRN� UXLPH� NHQQLV� YDQ� GH� ELRORJLVFK�
G\QDPLVFKH� ODQGERXZ� KHEEHQ��1DMDDU� �����ZHUG� 3LHWHU� 9HUHLMNHQ� DOV�ZHWHQ�
VFKDSSHOLMN�FR|UGLQDWRU�LQ�GLHQVW�JHQRPHQ�HQ�ZHUG�RRN�HHQ�SURHIYHOGPHGHZHU�
NHU�JHYRQGHQ� ïô �(HQ�ZHOOLFKW�YHUUDVVHQGH�NHX]H��DDQJH]LHQ�9HUHLMNHQ�JHHQ�¶WUD�
GLWLRQHOH·� ODQGERXZNXQGLJH�ZDV��PDDU� LQ�1LMPHJHQ�ELRORJLH�HQ�VRFLRORJLH�KDG�
JHVWXGHHUG��2S� GDW�PRPHQW� ]DW� KLM� LQ�:DJHQLQJHQ� YRRU� HHQ� SURPRWLHRQGHU�
]RHN��0DDU� KHW�ZDV� MXLVW� GH� FRPELQDWLH�PHW� VRFLRORJLH� HQ� GH� ELMJDDQGH� EUHGH�
YLVLH�� GLH� KHP� HHQ� DDQWUHNNHOLMNH� NDQGLGDDW� PDDNWH� ïõ � +HW� QLHXZH� RQGHU]RHN�
������������������������������������������������ò ö Ñ;Û ³DÅ�Ã�Å�ß;¾ ¼3¿�Á ¼4Ï;·�¼4½.ÌJÞLß�é�Æò ù�È µ�Á ¼4½ É�À ¼3º Õ�¿�À ¼4½ Á »JÃ�ÌJé8Ï�¼>À�Å�Í�Í�Ä�Æ



�����

NUHHJ�DOYDVW�HHQ�QLHXZH�QDDP��3HU���PHL������ZHUG�KHW�RXGH�¶'2%·�YHUYDQJHQ�
GRRU�2%6��2QWZLNNHOLQJ�%HGULMIVV\VWHPHQ� ïú ��
�
� 8LWZHUNLQJ�YDQ�GH�RQGHU]RHNVSODQQHQ�
� 'H�HHUVWH�WDDN�YDQ�9HUHLMNHQ�ZDV�GH�FRQFUHWH�XLWZHUNLQJ�YDQ�GH�RQGHU]RHNV�
SODQQHQ��'H�LQULFKWLQJ�YDQ�KHW�ELRORJLVFK�G\QDPLVFKH�EHGULMI�ODJ�JRHGGHHOV�YDVW��
PDDU�GH�RS]HW�YDQ�GH�DQGHUH�WZHH�ZDV�VOHFKWV�DOJHPHHQ�RPVFKUHYHQ��'H�SODQ�
QHQ�YDQ�9HUHLMNHQ�ZDUHQ�DPELWLHXV�� ,Q� HHQ�QRWLWLH�XLW�RNWREHU������ VWHOGH�KLM�
HHQ� EUHHG� YHUJHOLMNHQG� RQGHU]RHN� YRRU�� ZDDUELM� ]RZHO� ERGHPEHZHUNLQJ�� EH�
PHVWLQJ�DOV�JHZDVEHVFKHUPLQJ�EHNHNHQ�]RXGHQ�ZRUGHQ��%RYHQGLHQ�]RXGHQ�GH]H�
GULH�YDULDEHOHQ�ELQQHQ�GH�GULH�EHGULMYHQ�QRJ�HHQV�JHYDULHHUG�ZRUGHQ� ïû �%HVWDDQG�
RQGHU]RHN�LQ�ELQQHQ��HQ�EXLWHQODQG�ZDV�SURHIYHOGRQGHU]RHN�GDW�PHHVWDO�EHSHUNW�
ZDV� WRW� ppQ� DVSHFW� HQ� GDDUGRRU� QLHW� HHQGXLGLJ� WH� LQWHUSUHWHUHQ�ZDW� EHWUHIW� GH�
LPSOLFDWLHV�YRRU�GH�EHGULMIVYRHULQJ���
� 'H�HQHUJLHNH�DDQSDN�YDQ�9HUHLMNHQ� OHLGGH�QDMDDU������ WRW�GH� LQVWHOOLQJ�YDQ�
HHQ�DG�KRFZHUNJURHS�RQGHU�OHLGLQJ�YDQ�*UX\V��GLH�DGYLHV�PRHVW�JHYHQ�RYHU�GH�
LQULFKWLQJ�YDQ�GH�GULH�V\VWHPHQ��,Q�PHL������ODJ�HU�HHQ�DGYLHV�YRRU�GH�LQULFKWLQJ�
YDQ� KHW� JHwQWHJUHHUGH� HQ� KHW� JDQJEDUH� V\VWHHP�� GDW� YDQ� KHW� ELRORJLVFK�
G\QDPLVFKH�EHGULMI� ODJ�JURWHQGHHOV�YDVW��+HW�DGYLHV�RSHQGH�PHW�GH�FRQVWDWHULQJ�
GDW� GH� EHJULSSHQ� ¶JDQJEDDU·� HQ� ¶JHwQWHJUHHUG·� ²� HYHQDOV� DOWHUQDWLHYH� WHUPHQ� ²�
YRRUQDPHOLMN�YHUZDUULQJ�VWLFKWWHQ�HQ�DDQOHLGLQJ�WRW�SROHPLHN�JDYHQ�HQ�GDW�KHW�
KDQGLJHU�ZDV� FLMIHUV� WH� JHEUXLNHQ��+HW� DGYLHV� RQGHUVFKHLGGH�QX� YLHU� V\VWHPHQ��
QDDVW�JDQJEDDU��¶KLJK�LQSXW·�JHQDDPG��HQ�ELRORJLVFK�G\QDPLVFK��HHQ�¶ORZ�LQSXW·�
HQ� HHQ� ¶JHwQWHJUHHUG·� V\VWHHP�� ,QSXW� VORHJ�KLHUELM�RS�GH� LQ]HW� YDQ� V\QWKHWLVFK�
FKHPLVFKH�EHVWULMGLQJVPLGGHOHQ��'H�GRHOVWHOOLQJHQ�YDQ�GH�V\VWHPHQ�ZHUGHQ�JH�
FRQFUHWLVHHUG�RS�EDVLV�YDQ�HHQ�WDEHO�ZDDULQ�GH�ZDDUGHQ�ZHUGHQ�JHwGHQWLILFHHUG�
GLH�HHQ�URO�VSHHOGHQ�ELM�GH�ODQGERXZ��PDWHQ�ZHUGHQ�JHVSHFLILFHHUG��HHQ�ZHJLQJ�
ZHUG� DDQJHJHYHQ�HQ� VWUHHIZDDUGHQ�ZHUGHQ�EHSDDOG� ð�ü �2S�GH]H�PDQLHU�ZHUGHQ�
GH�EHJULSSHQ�
JDQJEDDU
��
JHwQWHJUHHUG
�HQ�
DOWHUQDWLHI
�JHRSHUDWLRQDOLVHHUG�RS�HHQ�
ZLM]H�GLH�DFFHSWDEHO�ZDV�YRRU�RQGHU]RHNHUV���
� ,Q� GH� XLWHLQGHOLMNH� SODQQHQ� YDQ� ]RPHU� ����� EOHYHQ� GULH� EHGULMIVV\VWHPHQ�
RYHU��HHQ�JDQJEDDU��HHQ�JHwQWHJUHHUG��
ORZ�LQSXW���QDWXXU
��HQ�HHQ�ELRORJLVFK�
G\QDPLVFK� ð4° �+HW� DFFHQW� ODJ� RS� GH� RQWZLNNHOLQJ� YDQ� EHGULMIVV\VWHPHQ��ZDDUELM�
GH]H�ZHUGHQ� JHWRHWVW� DDQ�KXQ� GRHOVWHOOLQJHQ� HQ�RQGHUOLQJ� YHUJHOHNHQ�PHW� EH�
������������������������������������������������ò ý Ñ;Û ³D×�ÃDÌ_Ï[´3´½ ÁUÌ>Þ�ß�Þ�Æò þ���¼4Á8¸�É�¼4½ Ø ¼4Ö�¸�½ Ö�´3´µ�º;¼4½ Ë�Á ¼VÁ ¼}ÖLØ ¸�·�´3´�ØT¼4µrÉ�¼4½ Ö�´3¶�¼4½ ¶�¼}Á ¼=º;¼>À µ�À Öx¸�Ï Ò�¼4Á Ñ;á ÕLç4¸�µ�¶�¼4½ »4¸�¼4ËDÃ{¶�´�Á]µ�¸�Öj¾ Á ¼4½ ËíÀ µ¸�µ�Á º;À Ë�Ë�¼4Ø À µ�Öqº;´¾ Ã=Ö�¸�¼>¶�Á ¼RË�¹�µ�µ�¼4µo·�¼4Ö�¼4Ø ¼>À ¶�¼4µ�Æ=Ü=´ �´´½�ÌJÞLß�Þqº;¼4½ ¶o¶�´´½ ¸�Ï ·�¼4¾ Ø ¸�Á ¼4µ£¼>¼4µ�´¿�´½ Á ¼LÃ=Ë�Ø ¼>À µ�¼º;¼4Á ¼4µ�¾ Î3Ò�´�¿�¿�¼4Ø À ��Ë�¼=·�¼4Ö�¼4Ø ¼>À ¶�À µ�ÖL¾ Î>¸�Ï[Ï�À ¾ ¾ À ¼}À µ�Á ¼=¾ Á ¼4Ø Ø ¼4µ�Æ.� Ñ;Û ³�Ä�ÃTÌ>Ðjµ�¸�É�¼4Ï[·�¼4½[ÌJÞ�ß�Þ/�_æ;¼4»4¼=½ ¼4¾ ¾ ¸�½ Á ¼>¼4½ ¶�¼V¸�µ�¶�¼4½Ò�¼4Á;¸�É�¼4½ Ø ¼4Ö�¸�½ Ö�´3´µ�Ã{º9´3´½[¶�¼n¹�À Á ¼>À µ�¶�¼4Ø À ��Ë�¼n·�¼4¾ Ø ¹�À Á ¼4µíº;¼4½ ¶�¼4µlÖ�¼4µ�¸�Ï�¼4µ�Æ.��¼4Á]É�¸�Ø Ö�¼4µ�¶�¼jÀ ¾9Ö�¼4·�´¾ ¼>¼4½ ¶�¸�¿ Ñ;Û ³Dç¾ Á ¹�Ë�Ë�¼4µ�Ã�Á ¼4Ï�¼>¼4½F¶�´3´½�É�´�µ�¶�¼.º;¼4Á ¼4µ�¾ Î4Ò�´¿�¿�¼4Ø À ��Ë�¼T·�¼4Ö�¼4Ø ¼>À ¶�À µ�ÖL¾ Î>¸�Ï;Ï�À ¾ ¾ À ¼_Ö�¼>¼4µ�¾ Á ¹�Ë�Ë�¼4µ[»4À ��µ�Ö�¼3É�¸�µ�¶�¼4µ�Æó ÿoÜ�Ý�³ Ñ ÷Lé�Í�÷>ÊqÌ�ÌJå�Ã0 Û ¶�É�À ¼4¾�¸�É�¼4½ ¶�¼ ·�¼>¶�½ À ��è ¾ ¾ ø�¾ Á ¼4Ï�¼4µ Ì ¼4µ Å ¸�¿ Ò�¼4Áo¿�½ ¸�¼4è ·�¼4¶�½ À ��ès¸�µ�Á º;À Ë�Ë�¼4Ø À µ�Ö·�¼>¶�½ À ��è ¾ ¾ ø�¾ Á ¼4Ï�¼4µ�� Ñ9á Õ/��Á ¼_Ü�´Ö�¼4Ø ¼,� Æó ² Ñ;Û ³�Þ�Ã�Å-�	¹�Ø À�ÌJÞ�é�Ì�Æ
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WUHNNLQJ� WRW� SURGXFWLH� HQ� HFRORJLVFKH� VWDELOLWHLW�� 'H]H� PDQLHU� YDQ� RQGHU]RHN�
GRRU�PLGGHO� YDQ� WRHWVLQJ� DDQ� JHFRQFUHWLVHHUGH� GRHOVWHOOLQJHQ�ZDV� QLHXZ��+LHU�
VFKHPHUW�GH�QLHXZH�EHQDGHULQJ�YDQ�KHW�ODQGERXZEHGULMI�GRRU��JHULFKW�RS�GRH�
OHQ�LQ�SODDWV�YDQ�RS�PLGGHOHQ��GLH�ODWHU�VSHHUSXQW�YDQ�KHW�EHOHLG�]RX�ZRUGHQ��,Q�
GH�DFKWHUHHQYROJHQGH�SODQQHQ�LV�PHW�QDPH�GH�FRQFHSWXHOH�RQWZLNNHOLQJ�YDQ�KHW�
JHwQWHJUHHUGH�V\VWHHP�JRHG�WH�YROJHQ��7XVVHQ������HQ������ZDV�KHW�JURQGLGHH�
XLWJHNULVWDOOLVHHUG� HQ� ZDUHQ� GH� NHQPHUNHQ� JHVSHFLILFHHUG�� ,Q� HHQ� JHwQWHJUHHUG�
V\VWHHP�ZHUGHQ�QDWXXU��HQ�PLOLHXZDDUGHQ�RS�GH�HHQ�RI�DQGHUH�PDQLHU�JHwQWH�
JUHHUG�PHW�GH�HFRQRPLVFKH�ZDDUGHQ�GLH�LQ�GH�JDQJEDUH�ODQGERXZ�DOOHVEHSDOHQG�
ZDUHQ��
'H�FRRUGLQDWRU�PHHQW�GDW�JDQJEDDU�HQ�JHLQWHJUHHUG�VOHFKWV�HWLNHWWHQ�]LMQ�
YRRU�HHQ�UHHNV�YDQ�EHGULMYHQ�GLH�]LFK�WXVVHQ�WZHH�XLWHUVWHQ�EHYLQGHQ��KHW�HFR�
QRPLVFK� UHQGHUHQ�HQ�KHW� HNRORJLVFK� DDQJHSDVW� ]LMQ�
 ð	± �:DDU�RS�GH� DV�GH� V\VWH�
PHQ�� HQ� GDQ�PHW� QDPH�KHW� JHwQWHJUHHUGH�� ]LFK� SUHFLHV� EHYRQGHQ�PRHVW�QDGHU�
ZRUGHQ�EHSDDOG��+HW� JHwQWHJUHHUGH� V\VWHHP�NDQ�ZRUGHQ� JH]LHQ� DOV� KHW�:DJH�
QLQJVH�DQWZRRUG�RS�KHW�GHEDW�RYHU�DOWHUQDWLHYH�ODQGERXZ���
� 5RQG������RQWZLNNHOGHQ�ERHUHQ��ODQGERXZNXQGLJHQ��PLOLHXNXQGLJHQ�HQ�JD�
]R�PDDU�GRRU��DOWHUQDWLHYH�DOWHUQDWLHYHQ��=LM�KDGGHQ�ZHLQLJ�DIILQLWHLW�PHW�KROLVWL�
VFKH�RSYDWWLQJHQ��,Q�SODDWV�GDDUYDQ�]RFKWHQ�]LM�PDQLHUHQ�RP�ODQGERXZ�WH�EHGULM�
YHQ� PHW� HHQ� EUHGHUH� GRHOVWHOOLQJ� GDQ� DOOHHQ� HFRQRPLVFKH� ZDDUGHQ�� =RZHO�
6SLHUW]�DOV�5DEELQJH�ZH]HQ�HURS�GDW�KHW�FRQFHSW�
JHwQWHJUHHUGH�ODQGERXZ
�WHUXJ�
WH� YRHUHQ� LV� RS� GH� DORXGH� :HUNJHPHHQVFKDS� *HwQWHJUHHUGH� %HVWULMGLQJ� YDQ�
3ODJHQ�� *HwQWHJUHHUG� EHWHNHQGH� KLHU�� LQWHJUDWLH� YDQ� FKHPLVFKH� HQ� ELRORJLVFKH�
PDDWUHJHOHQ��9RRU�KHW�2%6�RQGHU]RHN�NDQ�KHW�GDQ�EHVFKRXZG�ZRUGHQ�DOV�HHQ�
JHQHUDOLVDWLH� QDDU� EHPHVWLQJ�� WHHOW�� JURQGEHZHUNLQJ� HQ� GHUJHOLMNH�� (U� LV� QLHW�
SUHFLHV� DFKWHUKDDOG� KRH� KHW� LQ� ODQGERXZNXQGLJH� NULQJHQ�� PHW� QDPH� LQ�
:DJHQLQJHQ��FLUFXOHHUGH�LQ�GH�ODWH�MDUHQ�]HYHQWLJ��PDDU�PHQ�NDQ�VWHOOHQ�GDW�KHW�
HHQ�ODQGERXZNXQGLJ�EHJULS�LV�GDW�]LMQ�ZHJ�YRQG�QDDU�1DJHOH�HQ�YDQ�GDDU�QDDU�
KHW�2$/�HQ�GH�15/2���
� 'H�WHUP�¶JHwQWHJUHHUG·�ZDV�LQ�GH�XLWHLQGHOLMNH�SODQQHQ�HFKWHU�YHUGZHQHQ��KHW�
EHWUHIIHQGH�V\VWHHP�KHHWWH�QX�¶HFRORJLVFK·��'H]H�ZHQGLQJ�LV�WHUXJ�WH�YRHUHQ�RS�
FRPPHQWDDU�GDW�KHW�&HQWUXP�YRRU�/DQGERXZ�HQ�0LOLHX��&/0��QDMDDU������JDI�
RS�KHW�DGYLHV�YDQ�GH�ZHUNJURHS�*UX\V��+HW�&/0�ZDV�HHQ�SDV�RSJHULFKWH�FOXE��
GLH� ORVVWRQG� YDQ� GH� ODQGERXZVHFWRU��+HW� KDG� VWHUNH� EDQGHQ�PHW� GH� YDNJURHS�
0LOLHXELRORJLH�YDQ�GH�XQLYHUVLWHLW�YDQ�/HLGHQ�HQ�PHW�0LOLHXGHIHQVLH��%RHULQJD�
EH]RFKW�GH�FR|UGLQDWRU�YDQ�KHW�&/0��:RXWHU�YDQ�GHU�:HLMGHQ��RS����DXJXVWXV�
������'H]H�ZDV�
�²�YHUKHXJG�PHW�GH�QRWD��XLWZHUNLQJ�YDQ�%DUW·V�LGHHsQ
� ð	î �+HW�
EHWURI�KLHU�HHQ�SXEOLFDWLH�YDQ�0LOLHXGHIHQVLH�YDQ�GDW]HOIGH�MDDU��JHVFKUHYHQ�RQ�
GHU� OHLGLQJ� YDQ� %DUW� (GHO��*HwQWHJUHHUGH� ODQGERXZ�� 9DQ� GHU�:HLMGHQ� KDG� JURWH�
������������������������������������������������ó Ç# ÚC¸�µ�Î4Ø ¹�¾ À ¼4¾T¹�À Á_¸�É�¼4½ Ø ¼4ÖVÉ�´µx¶�¼=´è ¶�¼4Ø À µ�Ö}ìCÆ Ñ Æ á ÆQ¼4µ�¶�¼[º9Á Æ�Î>¸�¸�½ ¶�À µ�´�Á ¸�½�� Ã�»4¸�µ�¶�¼4½]¶�´�Á ¹�Ï1� º;´´½ ¾ Î4Ò�À �	µ�Ø À ��Ëx¼>À µ�¶ß�é/� ÆQì Ñ;á À ¾_¶�¼=´è ¶�¼4Ø À µ�Ö\ìT¼>Î4Ò�µ�À ¾ Î4Ò Ñ µ�¶�¼4½ »4¸�¼4ËxÀ µ á ¼>¶�½ À ��è ¾ É�¼4½ ·�´µ�¶\É�´�µ�Ò�¼4Á2��½ ¸�¼4è ¾ Á ´Á À ¸�µxÉ�¸�¸�½ Û Ë�Ë�¼4½ ·�¸�¹�º ¼4µ&C½ ¸�¼4µ�Á ¼3Á ¼>¼4Ø Á�À µ�¶�¼.êC¸�Ø Ø ¼4ÖL½ ¸�µ�¶�Ã�¶�À ¼C¼>À µ�¶VÌ>Þ�ß�é8¶�¼_ÖL½ ¸�µ�¶�Ë�º;´Ø À Á ¼>À Á�É�´µ�¶�¼ Ñ;á ÕLç3·�¼4¶�½ À �	É�¼4µ�Ò�´¶[¸�µ�¶�¼4½ »4¸�Î4Ò�Á Æó ñ�Ü=¸�Á À Á À ¼4¾�É�´µ[·�¼4»4¸�¼3Ë á ¸�¼4½ À µ�Ö�´.´´µ=Ú_³�ä�Ã�ÊR¸�¹�Á ¼4½�É�´µ[¶�¼4½�ÊR¼>À �¶�¼4µ�Ã�ÌJÄ9´�¹�ÖL¹�¾ Á ¹�¾UÌ>Þ�é�Í�Æ
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YUDDJWHNHQV�ELM�GH�RPVFKULMYLQJ�YDQ�KHW�JHwQWHJUHHUGH�V\VWHHP� ð�ï �=LMQ�YRRUQDDP�
VWH�EH]ZDDU�ZDV�GDW�LQ�GH�RPVFKULMYLQJ�QDWXXU�DOV�KDUGH�GRHOVWHOOLQJ�JROG��WHUZLMO�
ZHUNJHOHJHQKHLG�HQ�LQNRPHQ�VOHFKWV�VWUHHIGRHOHQ�ZDUHQ��+LM�VWHOGH�YRRU�RP�KHW�
V\VWHHP� DQGHUV� WH� RPVFKULMYHQ�� JHULFKW� RS� GH� ODQJH� WHUPLMQ�� JHEDVHHUG� RS� HHQ�
DDQWDO� ]HNHUH�PDDWVFKDSSHOLMNH� YHUDQGHULQJHQ�� HFRQRPLVFKH� DIZHJLQJ� YRRU� KHW�
JHEUXLN�YDQ�EHVWULMGLQJV��HQ�WHHOWPHWKRGHQ��+LHUELM�]RX� ¶QDWXXU·�HHQ�WRHWVLQJV�
FULWHULXP�DFKWHUDI�]LMQ��+HW�FRQFHSW�¶JHwQWHJUHHUG·�YDQ�&/0�HQ�0LOLHXGHIHQVLH�
ZDV�YDQ�HHQ�DQGHUH�RUGH�GDQ�GDW�LQ�GH�2%6�DGYLH]HQ��9HUHLMNHQ�F�V��IRUPXOHHU�
GHQ�YDQXLW�GH�ODQGERXZ�NXQGLJH��SUDNWLMN�EUHGHUH�GRHOVWHOOLQJHQ��9DQ�GHU�:HLM�
GHQ�EHQDGHUGH�GH�ODQGERXZ�DOV�HHQ�PDDWVFKDSSHOLMN�YHUVFKLMQVHO�ZDDUELM�HFRQR�
PLVFKH�HQ�HFRORJLVFKH�EHODQJHQ�LQ�GH�YROOH�EUHHGWH�JHDQDO\VHHUG�ZHUGHQ��'H]H�
VRFLDDO�ZHWHQVFKDSSHOLMNH�DDQSDN�YHUWDDOGH�]LFK�QLHW�PHWHHQ�LQ�HHQ�RPVODJ�LQ�KHW�
GHQNHQ�URQG�KHW�2%6�RQGHU]RHN��RI�GDW�YDQ�GH�15/2���PDDU�RS�GLW�FRQFUHWH�
SXQW�ZHUG�KHW�FRPPHQWDDU�RQPLGGHOOLMN�WHU�KDUWH�JHQRPHQ���
�
� +HW�PRHL]DPH�YHUKDDO�YDQ�KHW�PHONYHHRQGHU]RHN��
� ,Q� GH� RRUVSURQNHOLMNH� XLWZHUNLQJ� YDQ� GH� RQGHU]RHNVSODQQHQ� YRRU� GH�2%6�
YDQ� ]RPHU� ������ ZDV� RRN� GH� LQULFKWLQJ� YDQ� HHQ� JDQJEDUH� PHONYHHKRXGHULM�
YRRUJHVWHOG��+HW�ELRORJLVFK�G\QDPLVFKH�EHGULMI�ZDV�QDPHOLMN�HHQ�JHPHQJG�EH�
GULMI�HQ�HHQ�YHUJHOLMNLQJVREMHFW�YRRU�KHW�PHONYHHJHGHHOWH�]RX�KHW�WRWDOH�RQGHU�
]RHN�WHQ�JRHGH�NRPHQ� ðð �'H]H�DOOHV]LQV�UHGHOLMNH�JHGDFKWHJDQJ�ERWVWH�DO�VSRHGLJ�
PHW�DOOHUOHL�NUDFKWHQ�GLH�GH�PDFKW�YDQ�KHW�RYHUOHJRUJDDQ�WH�ERYHQ�JLQJHQ��0DDU�
DOOHUHHUVW� ]RUJGH� KHW� YRRU� HHQ� LQWHUQ� FRQIOLFW� GLH� GH� RQYROGRHQGH� JHIRU�
PDOLVHHUGH�WDDNVWHOOLQJ�HQ�YHUDQWZRRUGHOLMNKHGHQ�YDQ�KHW�2$/�]LFKWEDDU�PDDNWH���
� ,Q� MDQXDUL� ����� VWHOGH�KHW�RYHUOHJRUJDDQ�YDVW�GDW� HU� LQ�1DJHOH�JHHQ� UXLPWH�
ZDV�YRRU�HHQ�JDQJEDDU�PHONYHHEHGULMI��(HQ�ZHUNJURHSMH�]RX�DDQ�KHW�ZHUN�JDDQ�
RP� HHQ� RSORVVLQJ� WH� YLQGHQ� ð�ô � &OHYHULQJD� SURWHVWHHUGH�� 'H]H� FRQFOXVLH� ZHUG�
JHWURNNHQ�RS�EDVLV�YDQ�HHQ�YHUVODJ�YDQ�HHQ�JHVSUHN�GDW�+HXYHU�HQ�6SLHUW]��GH�
YRRU]LWWHU� YDQ� GH� EHJHOHLGLQJVFRPPLVVLH�� LQ� QRYHPEHU� ����� KDGGHQ� JHYRHUG�
PHW� YHUWHJHQZRRUGLJHUV� YDQ� KHW� 3URHIVWDWLRQ� YRRU� GH� 5XQGYHHKRXGHULM� �35��
RYHU�GH�PRJHOLMNKHGHQ�YRRU�HHQ�YHUJHOLMNHQG�RQGHU]RHN�RS�KHW�JHELHG�YDQ�GH�
PHONYHHKRXGHULM��+HW�35�KDG�]LFK�VFHSWLVFK�JHWRRQG��9ROJHQV�&OHYHULQJD�ZD�
UHQ�GH�ZH]HQOLMNH�RQGHU]RHNVYUDJHQ�QLHW�EHVSURNHQ�HQ�²�EHODQJULMNHU�QRJ�²�ZDV�
]R·Q�JHVSUHN�RQYROGRHQGH�JURQG�YRRU�GHUJHOLMNH�EHVOLVVLQJHQ� ð�õ �2RN�9HUHLMNHQ�
ZDV�ZHLQLJ� WH� VSUHNHQ�JHZHHVW�RYHU�KHW� JHVSUHN� WXVVHQ�6SLHUW]� HQ�KHW�35��KLM�
YRQG�GDW�KHW�WHQ�RQUHFKWH�RS�GH�LQKRXG�YDQ�KHW�RQGHU]RHN�ZDV�LQJHJDDQ�HQ�GDW�
������������������������������������������������ó ò á ½ À ¼4è�ÊqÆ  �Æ�É�´µ�¶�¼4½�ÊR¼>À ��¶�¼4µ�´´µ[Ý}Æ á ¸�¼4½ À µ�Ö�´>Ã
�QÆ�&C½ ¹�ø�¾�¼4µ[ä�Æ  �Æ ä�Æ Ñ ¸�Ï�¼4¾ Ã�×�Í;¸�Ë�Á ¸�·�¼4½{ÌJÞ�é�Í�Æó ó3 Û ¶�É�À ¼4¾lÉ�´µ ¶�¼sÊR¼4Á ¼4µ�¾ Î4Ò�´¿�¿�¼4Ø À ��Ë�¼ á ¼4Ö�¼4Ø ¼>À ¶�À µ�ÖL¾ Î>¸�Ï[Ï�À ¾ ¾ À ¼�¸�É�¼4½ Ò�¼4Ák¸�µ�¶�¼4½ »4¸�¼4Ë ¸�¿ Ò�¼4Á�¿�½ ¸�¼4è ·�¼>¶�½ À �	è Ñ µ�Á º;À Ë�Ë�¼4Ø À µ�Ö á ¼4¶�½ À ��è ¾ ¾ ø�¾ Á ¼4Ï�¼4µ)4�� Ñ;á Õ/��Á ¼CÜ=´Ö�¼4Ø ¼,� Ã�»4¸�µ�¶�¼4½Fµ�¹�Ï[Ï�¼4½�Ã�»4¸�µ�¶�¼3½U¶�´�Á ¹�Ï5� ·�À ��Ø ´Ö�¼]Þ�Æ Ä�Æ Å�Æ Ì]·�À � Ñ;Û ³}Þ�ÃÅ6��¹�Ø À�ÌJÞ�é�Ì!� Æ��.À ¼C¸�¸�Ë�¼>¼4µ[Ø ´�Á ¼4½ ¼_½ ¼>Î>´�¿�À Á ¹�Ø ´Á À ¼TÉ�´µ=Ú_Ø ¼3É�¼4½ À µ�Ö�´>Ô Ñ;Û ³�ÌJå�ÃDÌ>Ä9è ¼4·�½ ¹�´½ À�ÌJÞ�é�Ð�Ã�·�À ��Ø ´Ö�¼8ÌJå�Æ ß�Æ Ð�Æó ö Ñ;Û ³QÌJÍ�Ã�Å�é"��´µ�¹�´½ À�ÌJÞ�é�Å�Æó ù Ñ;Û ³QÌJÍ�Ã�Å�é"��´µ�¹�´½ À�ÌJÞ�é�Å9¿�Ø ¹�¾�Ú_Ø ¼3É�¼4½ À µ�Ö�´87 ¾Dº;¼>¼4½ Ö�´�É�¼CÀ µ Ñ;Û ³�ÌJå�Ã�ÌJÄ9è ¼3·�½ ¹�´½ À�ÌJÞ�éLÐ�Ã�·�À ��Ø ´Ö�¼9Ì>å�Æ ß�Æ Ð�Æ
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GDDUELM� ERYHQGLHQ� GH� RQGHU]RHNVYUDJHQ� RQYHUDQWZRRUG� ZDUHQ� YHUHQJG� ð�ú � +HW�
RYHUOHJRUJDDQ�EHVORRW�GDDURS� DOVQRJ�HHQ�ZHUNJURHS�PHW�PHONYHHKRXGHULM� GHV�
NXQGLJHQ��JDQJEDDU�HQ�DOWHUQDWLHI��WH�IRUPHUHQ�RP�]LFK�QRJPDDOV�RYHU�GH�NZHV�
WLH�WH�EXLJHQ� ð�û ��
� 3URFHGXUHOH� SXQWHQ�� ]R� GHHG� GH� EHJHOHLGLQJVFRPPLVVLH� YDQ� KHW� 2%6�
RQGHU]RHN� KDDU�ZHUN� QLHW� YHUDQWZRRUG� HQ� FRUULJHHUGH� KHW� RYHUOHJRUJDDQ� KDDU�
QLHW�� EOHYHQ� HFKWHU� EURHLHQ��0HW� QDPH�&OHYHULQJD�� GLH� GH� ULFKWLQJ�ZDDULQ� KHW�
PHONYHHRQGHU]RHN� EHZRRJ� LQKRXGHOLMN� ZHLQLJ� DFFHSWDEHO� YRQG�� JHEUXLNWH� GLW�
RP�GH�JHGDFKWHYRUPLQJ�ELM�WH�VWXUHQ��,Q�GH�]RPHU�YDQ������OLHS�GH�ERHO�VSDDN�
HQ�ZHUG� GH� EHJHOHLGLQJVFRPPLVVLH� ODPJHOHJG� ôü �%LM� GH�EHVSUHNLQJ� YDQ� GH� SUR�
EOHPHQ�LQ�KHW�2$/�]HL�+HXYHU�GDW�GH�YRRUQDDPVWH�UHGHQ�ODJ�LQ�GH�RQGXLGHOLMN�
KHLG� RYHU� GH� UHODWLHV� WXVVHQ� GH� 2%6�� GH� EHJHOHLGLQJVFRPPLVVLH�� KHW� RYHUOHJ�
RUJDDQ�HQ�KHW�3URHIVWDWLRQ��,Q�HHQ�W\SLVFK�%RHULQJDLVFK�YHUVODJ��
,Q�GH�ELM�WLMG�HQ�
ZLMOH�]HHU�HPRWLRQHOH�GLVFXVVLH�ZRUGW�GRRU�&OHYHULQJD�QDDU�YRUHQ�JHEUDFKW�GDW�
GH�RRU]DDN�YDQ�GH�SUREOHPHQ�QLHW�OLJW�LQ�GH�VWUXFWXXU�PDDU�LQ�KHW�IDOHQ�YDQ�GH�
:%&��ZRUGW�GRRU�+HXYHU�GH�IDEHO�YDQ�KHW�]LHOLJH�YRJHOWMH�LQ�GH�VWURQW�YHUWHOG��
ZRUGHQ�GRRU�&OHYHULQJD�HQ�%RHULQJD�YHUVFKLOOHQGH�YLVLHV�JHJHYHQ�RS�GH�DDQEH�
YHOLQJHQ� YDQ� GH� 6WXXUJURHS�$OWHUQDWLHYH� /DQGERXZ� >���@��ZRUGW� GH�2%6� GRRU�
&OHYHULQJD� KHW� SURHIEHGULMI�YDQ�GH�JHPLVWH�NDQVHQ� JHQRHPG� HQ� GRRU� 5RRVMH�
KHW�SURHIEHGULMI�PHW�EHSDDOGH�NDQVHQ�HQ�ZRUGW�HHQVWHPPLJKHLG�EHUHLNW�W�D�Y��GH�
GRRU� +HXYHU� YRRUJHVWHOGH� VWUXFWXXU�
 ô>° � 'H� SURFHGXUHOH� RQHIIHQKHGHQ� ZHUGHQ�
KLHUPHH�ZHJJHQRPHQ��PDDU�GDDUPHH�ZDUHQ�QRJ� ODQJ�QLHW� DOOH�GUHPSHOV�JHQR�
PHQ���
� ,Q� PHL� ����� EHVSUDN� KHW� 2$/� HHQ� QLHXZ� YRRUVWHO� YRRU� HHQ� YHUJHOLMNHQG�
RQGHU]RHN�QDDU�GH�PHONYHHKRXGHULM��+HW�QX�YRRUOLJJHQGH�DGYLHV�ZDV�DPELWLHXV��
LQ� SODDWV� YDQ�RQGHU]RHN�RS�EHVWDDQGH� EHGULMYHQ�ZDV� GH�RS]HW� YDQ� LQ� IHLWH� HHQ�
JHKHHO� QLHXZ� SURHIEHGULMI� KHW� GRHO�� +HW� YRRUVWHO� ULHS� FR|UGLQDWLHNZHVWLHV� RS��
YHUZHYHQ� PHW� GH� GHILQLWLHNZHVWLH� YDQ� DOWHUQDWLHYH� ODQGERXZ� �HQ� GDDUPHH� GH�
EHVWDDQVJURQG� YRRU� KHW�RYHUOHJRUJDDQ�� ô�± �2QWZLNNHOLQJVRQGHU]RHN�PHW� EHWUHN�
NLQJ� WRW� JDQJEDUH� ODQGERXZ�ZDV� JHHQ� WDDN� YDQ� GH�2%6��PDDU�KRRUGH� WRW� KHW�
������������������������������������������������ó ý9ÊR¼>¼4½ Ö�´�É�¼jµ�¸�Á ¹�Ø ¼4µlÉ�¼4½ Ö�´3¶�¼4½ À µ�Ö á ¼4ÖL¼4Ø ¼>À ¶�À µ�ÖL¾ Î>¸�Ï[Ï�À ¾ ¾ À ¼íÌ>ßl¶�¼>Î>¼4Ï[·�¼4½\ÌJÞ�é�Ì�À µ Ñ;Û ³QÌJå�Ã8ÌJÄíè ¼4·�½ ¹�´½ À;ÌJÞ�é�Ð�Ã·�À ��Ø ´Ö�¼8ÌJå�Æ ß�Æ Ð�Æó þ Ñ;Û ³QÌJÍ�Ã�Å�é"��´µ�¹�´½ À�ÌJÞ�é�Å�Æö ÿ5�"94µ Ø À ¶�Ã:�.´¶�¸�Î4¾ Ãm¾ Î4Ò�¸�½ Á Á ¼�»4À ��µ Ø À ¶�Ï[´3´�Á ¾ Î4Ò�´�¿ ¸�¿DÆmÈ µ Ò�¼4Á£µ�´ ��´3´½ Á ½ ¸�Ë Ú_Ø ¼3É�¼4½ À µ�Ö�´ »4À Î4Ò ¹�À Á ¶�¼·�¼4Ö�¼4Ø ¼>À ¶�À µ�ÖL¾ Î>¸�Ï[Ï�À ¾ ¾ À ¼_Á ¼4½ ¹�Ö9¼4µ[Ë�º;´ÏqÒ�¼4ÁDº;¼4½ Ë8º;¼>¼4½F¸�¿;Ö�´µ�Ö�Æö ² Ñ;Û ³QÌ�Ì�Ã�ÌJÄ"��¹�Ø À�ÌJÞ�éLÅ�Ã�¿�¹�µ�Á�Ä�Æ Ì>÷Lå�Æö ÇxÚ_Ø ¼3É�¼4½ À µ�Ö�´>Ã� Ü=¸�Á À Á À ¼LÆ9är¼4Á\·�¼4Á ½ ¼4Ë�Ë�À µ�ÖRÁ ¸�Á\Ò�¼3Á�� Û ¶�É�À ¼4¾n¸�É�¼4½x¸�¿�»4¼4Án¼4µm¹�À Á É�¸�¼4½ À µ�ÖkÉ�´µs¸�µ�¶�¼4½ »4¸�¼4Ë�¸�É�¼3½´Ø Á ¼4½ µ�´Á À ¼3É�¼[¼4µnÖL´µ�ÖL·�´½ ¼;Ï�¼4Ø Ë�É�¼>¼4Ò�¸�¹�¶�¼4½ À �;��� Æ Æ Æ �<� ÃFÌ�Ì[Ï�¼>À{ÌJÞ�é�×�Æ���À �C¾ Á ¼4Ø ÁUÒ�¼3Á{µ�¸�Ö=¾ Î4Ò�¼4½ ¿�¼4½�Ô�Ò�¼4Á{ÖL´3´�ÁUµ�À ¼4Á{Ø ´µ�Ö�¼4½¸�ÏoÉ�¼4½ Ö�¼4Ø À ��Ë�À µ�Ö[É�´µ\Ò�¼4ÁUÏ�¼4Ø Ë�É�¼>¼9¶�¼>¼4Ø�É�´µ\Ò�¼4ÁF·DÆ ¶�Æ ç Ñ9á ÕLç·�¼>¶�½ À ��è ÃDÏ�´´½T¸�Ï�¼>¼4µ\Ò�¼>¼4Ø�µ�À ¼4¹�ºo¸�µ�¶�¼4½ »4¸�¼4Ë=º;´´½ ·�À �¼>¼4µ ´Ø Á ¼4½ µ�´Á À ¼4èj·�¼>¶�½ À ��è=� ¼>¼4µ Ï�¼4µ�ÖJÉ�¸�½ Ï É�´µ£·DÆ ¶�Æ\¼4µ> µ�¸�Ösµ�À ¼4Á�·�¼4¾ Á ´´µ�¶�¼,�\¼>Î>¸�Ø ¸�Ö�À ¾ Î4Ò�¼ Ï�¼4Ø Ë�É�¼>¼4Ò�¸�¹�¶�¼4½ À ���É�¼4½ Ö�¼4Ø ¼4Ë�¼4µnº;¸�½ ¶�Á{Ï�¼4Á{Á º;¼>¼;É�¸�½ Ï�¼4µ}É�´µjÖL´µ�ÖL·�´½ ¼[Ï�¼4Ø Ë�É�¼>¼4Ò�¸�¹�¶�¼4½ À �4Æ?��À �]Ï�¼>¼4µ�¶�¼;·�¸�É�¼4µ�¶�À ¼4µj¶�´�ÁT¸�¿n¶�¼ Ñ;á Õ�ç·�¼>¶�½ À �	É�¼4µnµ�¸�ÖV´Ø Á À �¶}½ ¹�À Ï;Á ¼9º9´¾@� ¸�¿n¶�¼;Ë�¸�¿�´�Ë�Ë�¼4½ ¾ �UÉ�¸�¸�½_¼>¼4µn¾ Á ¹�Ë��¼;Ö�´µ�ÖJ·�´½ ¼;Ï�¼4Ø Ë�É�¼>¼4Ò�¸�¹�¶�¼4½ À �]Á ¼4½.É�¼4½ Ö�¼4Ø À ��Ë�À µ�ÖÉ�´µ}¶�¼]·DÆ ¶�Æ ç3Ï�¼4Ø Ë�É�¼>¼4¾ Á ´�¿�¼4Ø Æ�är¼4µVº9´¾F¼>¼4µ}Ë�¸�¾ Á ·�´´½.¼4µ}¸�µ�µ�¸�¶�À Ö�¸�µ�¶�¼4½ »4¸�¼4ËV´´µVÒ�¼4ÁF¸�¿�»4¼3Á Á ¼4µ}¶�´ÁF¸�¿V¸�µ�¼>À Ö�¼4µ�Ø À ��Ë�¼º;À ��»4¼8¿�¹�Á Á ¼8¹�À ÁFÖ�¼4Ø ¶�¼4µVÉ�¸�¸�½.¸�µ�¶�¼4½ »4¸�¼3ËVµ�´´½.´Ø Á ¼4½ µ�´�Á À ¼3É�¼8Ø ´µ�¶�·�¸�¹�ºs¼4µ}·�¼3Ë�¸�¾ Á À Ö�¶=»4¸�¹}Ï�¸�¼3Á ¼4µVº9¸�½ ¶�¼4µ}¶�¸�¸�½{Ò�¼3Á¿�½ ¸�¼4è ¾ Á ´�Á À ¸�µ[»4¼4Ø è Æ
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JHEUXLNHOLMNH� ZHUN� YDQ� KHW� 35� ô�î � $QGHUV� JH]HJG� GRRU� 6SLHUW]�� ZHUG� HU� JHHQ�
RQGHU]RHNVFDSDFLWHLW� GLH�EHGRHOG�ZDV�YRRU� DOWHUQDWLHYH� ODQGERXZ� LQJH]HW� YRRU�
JDQJEDUH� ODQGERXZ"�&OHYHULQJD�PHHQGH�GDW�GH�2%6�ZHUG�PLVEUXLNW�YRRU�RQ�
GHU]RHN�GDW�WKXLVKRRUGH�ELM�GH�SURHIVWDWLRQV� ôï �2RN�9HUHLMNHQ�ZDV�QLHW�WHYUHGHQ�
PHW�GH�YHUGHUH�XLWZHUNLQJ�YDQ�GH�SODQQHQ�HQ�NRQ�PHW�PRHLWH�ELQQHQ�GH�VWXGLH�
JURHS� ZRUGHQ� JHKRXGHQ� ô3ð � %RHULQJD� EUDFKW� GDDUWHJHQ� LQ� GDW� ¶DOWHUQDWLHI·� QLHW�
�PHHU��WH�HQJ�JHGHILQLHHUG�PRHVW�ZRUGHQ��KHW�JLQJ�RP�KHW�LQLWLsUHQ�YDQ�RQGHU�
]RHN�QDDU�PLOLHXYULHQGHOLMNH�ODQGERXZ�HQ�GDW�YLHO�RQGHU�KHW�RYHUOHJRUJDDQ� ôô ��
� 'H�PLVqUH� YRRU� KHW�PHONYHHRQGHUGHHO�ZDV� HFKWHU� QRJ�QLHW� YRRUELM��1DMDDU�
����� JDI� GH� &RPPLVVLH� YDQ� 2YHUOHJ� YRRU� GH� 5XQGYHHKRXGHULM� HHQ� QHJDWLHI�
RRUGHHO�RYHU�GH�RQGHU]RHNVSODQQHQ� ôõ � ,Q�GH�NULQJHQ�YDQ�GH�GLHUOLMNH�SURGXFWLH�
ZDV�DOWHUQDWLHYH�ODQGERXZ�YHHO�PHHU�RPVWUHGHQ�GDQ�LQ�GLH�YDQ�GH�SODQWDDUGLJH�
SURGXFWLH�� ]R� EOHHN�� 
,Q� GH� GLVFXVVLH� GLH� WRW� QX� WRH� JHYRHUG� LV� JLQJ� KHW� YRRU�
VRPPLJHQ�RP�DOWHUQDWLHYH�ODQGERXZ�LQ�GH�EHWHNHQLV�YDQ�ELRORJLVFK�G\QDPLVFKH�
ODQGERXZ�� 'DW� YHUJHOLMNW� PHQ� PHW� JDQJEDUH� ODQGERXZ�� KHWJHHQ� PHGH� KHHIW�
ELMJHGUDJHQ� WRW� HHQ�ZDW� QHJDWLHYH� EHRRUGHOLQJ� LQ� GH� &RPPLVVLH� YDQ�2YHUOHJ�
5XQGYHHKRXGHULM� HQ� KHW� EHVWXXU� YDQ� GH� $IG�� 'LHUOLMNH� 3URGXNWLH�� 'H� KHHU�
+XLVPDQ�QHHPW�GDW�SUREOHHP�ZDW�ZHJ�GRRU�RYHU� ¶ORZ�LQSXW� IDUPLQJ·� WH� VSUH�
NHQ��>���@�%LQQHQ�GH�GLHUOLMNH�SURGXNWLH�EOLMIW�ZHO�GH�YUDDJ�EHVWDDQ�RI�ZLM�DDQ�GDW�
W\SH�RQGHU]RHN�DO�QLHW�YULM�YHHO�GRHQ�
 ôú ��
� +HW�EHGULMIVOHYHQ� LQ�KHW�ELM]RQGHU� 
>���@� YHU]HW� ]LFK� DO� ELM�KHW�KRUHQ�YDQ�KHW�
ZRRUG� �DOWHUQDWLHI��
 ôû �'DW� ODDWVWH�ZDV� UHOHYDQW�� DDQJH]LHQ� HHQ�SULYDWLVHULQJ� YDQ�
KHW�RQGHU]RHN�JDDQGH�ZDV�HQ�GH�PHONYHHKRXGHUV�GXV�]RXGHQ�PRHWHQ�PHHEHWD�
OHQ� õü �'H�ZHHUVWDQGHQ�WHJHQ�GH�DOWHUQDWLHYH�ODQGERXZ�ZDUHQ��YLMI�MDDU�QD�KHW�]R�
JRHG�RQWYDQJHQ�UDSSRUW�YDQ�GH�VWXXUJURHS��GXV�QLHW�LQ�DOOH�VHFWRUHQ�YDQ�GH�ODQG�
ERXZNXQGH�ZHJJHQRPHQ��]HOIV�QLHW�LQ�KHW�15/2�YHUEDQG�YDQ�KHW�FRPPLVVLH�
DSSDUDDW��3DUWLFLSDWLH�NRQ�UHPPHQG�ZHUNHQ�DOV�KHW�JLQJ�RP�YHUQLHXZHQGH�FRQ�
FHSWHQ���
� 'H�DIZLM]LQJ�YDQXLW�GH�UXQGYHHKRXGHULM�EHWHNHQGH�GDW�GH�GDJHOLMNVH�UDDG�YDQ�
GH�15/2�QX� XLWVOXLWVHO�PRHVW� JHYHQ� RYHU� GH� XLWYRHULQJ� YDQ� KHW� DGYLHV�� 'LH�
������������������������������������������������ö ñ Ñ;Û ³QÌ>×�Ã�Å�Ð9Ï�¼>À�ÌJÞ�é�×�Ã�¿�¹�µ�Á�é�Æö ò�³*�QÈ ç·�½ À ¼4è�Ú_Ø ¼3É�÷>äA�F÷>×�Æ é�Å�Æ Ì>Ð�Ä�Ã�ÌJÍ8µ�¸�É�¼4Ï[·�¼4½.ÌJÞ�é�Å�Æö ó Ñ;Û ³QÌ>Ð�Ã_×�Í(��¹�µ�À[ÌJÞ�é�×�Ã_¿�¹�µ�Á[Ð�Æ á ¸�¼4½ À µ�Ö�´nÖ�À µ�Ö�Ø ´Á ¼4½=Ï�¼4Á�$C¼4Ï[¿B� Ú Û.á.Ñ ¼4µ�É�¸�¸�½ »4À Á Á ¼4½VÕ�Á ¹�¶�À ¼4ÖL½ ¸�¼4¿��[·�À �êC¼4½ ¼>À ��Ë�¼4µ�Ø ´µ�ÖL¾[¸�Ï µ�´¶�¼4½=¸�É�¼4½=¶�¼nÉ�¸�¸�½ ¾ Á ¼4Ø Ø ¼4µ�Á ¼j¿�½ ´�Á ¼4µ�Æ.êC¼4½ ¼>À ��Ë�¼4µ�·�Ø ¼>¼3è8¾ Î>¼4¿�Á À ¾ Î4Ò�Ï[´´½[º;¼4½ Ë�Á ¼nº;¼4ØCÏ�¼>¼LÆÊR¼4½ Ë�½ ´�¿�¿�¸�½ Á á ¸�¼4½ À µ�Ö�´*��¹�Ø À ç3µ�¸�É�¼4Ï;·�¼4½{ÌJÞ�é�×�Ã�·�Ø »JÆ�Å�Æö ö Ñ;Û ³QÌ>Ð�Ã�×�Í"��¹�µ�À�ÌJÞ�é�×�Ã�¿�¹�µ�Á�Ð�Æö ù Ñ;Û ³QÌJÄ�ÃFÅ�éj¾ ¼4¿�Á ¼4Ï[·�¼4½�ÌJÞ�éL×�ÃU¿�¹�µ�Á_×�ÆUÈ µí¶�¼V·�¼4¾ ¿�½ ¼4Ë�À µ�Ö\º;¸�½ ¶�Á]¼4½ ¸�¿�Ö�¼3º9¼4»4¼4µ�¶�´Á]¶�¼V¿�½ À É�´�Á À ¾ ¼4½ À µ�ÖnÉ�´µrÒ�¼4Á¸�µ�¶�¼4½ »4¸�¼4ËDÃ�¶�À ¼TÁ ¸�¼4µ[Ö�´3´�µ�¶�¼.º9´¾ Ã�¼>¼4µ�¶�¸�¸�½ ¾ Ø ´ÖLÖ�¼3É�¼4µ�¶�¼T½ ¸�Ø�Ò�¼>¼4è Á�Ö�¼4¾ ¿�¼>¼4Ø ¶�Æö ý�æ9Ý�Ä<��´µ�éLÐ�Ã�å�Æö þ�æ9Ý�Ä<��´µ�éLÐ�Ã�å�Æù ÿ_ÊR¼4½ Ë�½ ´¿�¿�¸�½ Á á ¸�¼4½ À µ�Ö�´>Ã���¹�Ø À ç3µ�¸�É�¼4Ï;·�¼4½�ÌJÞ�é�×�ÃF·�Ø »JÆFÅ�Ô6�,7 � È µí¶�¼\ÚC¸�Ï[Ï�À ¾ ¾ À ¼}É�´µ Ñ É�¼4½ Ø ¼4Ö\É�¸�¸�½9¶�¼VÝ�¹�µ�¶�É�¼>¼4çÒ�¸�¹�¶�¼4½ À �<��É�À ¼4Ø�Ò�¼4ÁQ´¶�É�À ¼4¾Q´Ø ¾Q¼>¼4µ=·�´�Ë�¾ Á ¼4¼4µ�Ã�Ï�´3´½U¶�À ¼C¹�À Á ¾ Ø ´Ö9¾ Á ¸�µ�¶[·�À �{É�¸�¸�½ ·�´3´�Á�É�´¾ Á Æ���¸�¸�è ¶�½ ¼>¶�¼4µ�Ô�¶�¼_¿�½ À É�´Á À ¾ ¼4½ À µ�ÖÉ�´µxÒ�¼4Á_¸�µ�¶�¼4½ »4¸�¼3ËDÃQ¸�è Á ¼3º;¼4ØU¶�¼�´3´µ�¶�½ ´µ�Ö\¸�¿j¶�¼�Ï�¼4Ø Ë�É�¼>¼4Ò�¸�¹�¶�¼4½ ¾_¸�Ï Ï�¼>¼�Á ¼�·�¼4Á ´Ø ¼4µ�´´µxÒ�¼4Á.��Ý[ç4¸�µ�¶�¼4½ »4¸�¼4ËDÆ 7
á ¸�¼4½ À µ�Ö�´CÉ�¸�¼4ÖLÁUÁ ¸�¼9¶�´�Á.Ú Û{áTÑ ¼4µ��DÝ�É�´µ\Ï�¼4µ�À µ�Ö[É�¼4½ ¾ Î4Ò�À Ø ¶�¼4µn¸�É�¼4½T¶�¼8É�½ ´3´Ö=¸�èQË�¸�½ Á ¼4ç9¸�èQØ ´µ�Ö�¼4Á ¼4½ Ï�À ��µ�¶�¸�¼4Ø ¼4µ¸�µ�¶�¼4½ »4¸�¼4Ë�¾ ¿�½ À ¸�½ À Á ¼>À Á�Ò�´¶�¶�¼3µ�Æ
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EHVORRW� RS� �� MDQXDUL� ����� WH� ODWHQ� QDJDDQ� RI� KHW� YRRUVWHO� UHDOLVHHUEDDU�ZDV� HQ�
ZHONH�RSORVVLQJ�HU�YRRU�GH�H[SORLWDWLHNRVWHQ�WH�YLQGHQ�ZDV� õ>° �+LHUQD�EHODQGGHQ�
GH�SODQQHQ�GHILQLWLHI�LQ�GH�VWURRS��'H�UDDG�KDG�KHW�DGYLHV�JHNUHJHQ�GH�SODQQHQ�WH�
RQGHUERXZHQ� DDQ� GH� KDQG� YDQ� HHQ�PRGHOPDWLJ� RQGHU]RHN��PDDU� QDMDDU� �����
ZDV�QRJ�JHHQ�HQNHO� LQVWLWXXW�DDQ�GH�XLWYRHULQJ�GDDUYDQ�WRHJHNRPHQ� õ�± �2QGHU�
WXVVHQ� NZDP� GH� EHRRJGH� SURHIORFDWLH� YRRU� KHW� PHONYHHEHGULMI� LQ� JHYDDU�� 'H�
5LMNVGLHQVW� ,-VVHOPHHUSROGHUV� �5,-3�� KDG� KHW� EHGULMI� :� ������ DDQJHKRXGHQ��
PDDU�EHJRQ�RQJHGXOGLJ� WH�ZRUGHQ�HQ�ZLOGH�GH�YHUOLH]HQ� LQ�GH�EHGULMIVYRHULQJ�
QLHW�WH�ODQJ�EOLMYHQ�GUDJHQ� õ�î �,Q�KHW�YRRUMDDU�YDQ������JLQJHQ�GH�H[WHUQH�NUDFK�
WHQ�GH�PDFKW�YDQ�GH�15/2�GHILQLWLHI�WH�ERYHQ��,Q�KHW�NDGHU�YDQ�KHW�LQJH]HWWH�
SULYDWLVHULQJVEHOHLG� YRRU� GHUJHOLMNH� EHGULMYHQ� RRUGHHOGH� 'LHQVW� GHU� 'RPHLQHQ�
QHJDWLHI� RYHU� KHW� EHVFKLNEDDU� KRXGHQ� YDQ� :� ������ õï � 'H� DIVSUDNHQ� WXVVHQ�
15/2�HQ�5,-3�ZDUHQ�QLHW�KDUG�JHQRHJ� WHU� WDIHO� JHZHHVW� HQ�� ]R� FRQVWDWHHUGH�
%RHULQJD�� GH�PLQLVWHU� YDQ�/DQGERXZ�QDP� HHQ� ]ZDN� VWDQGSXQW� LQ� WHQ� DDQ]LHQ�
YDQ�GH�JHwQWHJUHHUGH�ODQGERXZ��,Q�GH�]RPHU�YDQ������ZHUGHQ�HU�]HOIV�.DPHU�
YUDJHQ�RYHU�KHW�EHGULMI�JHVWHOG��PDDU�GH�VWDUW�YDQ�KHW�SURHIEHGULMI�ZHUG�LQ������
QRJ� DOWLMG� DDQJHKRXGHQ�� 1X� YDQZHJH� RQGXLGHOLMNKHLG� RYHU� KHW� WRH� WH� ZLM]HQ�
PHONTXRWXP��
,QPLGGHOV�JDDW�GH�GLVFXVVLH�URQG�GH�VWDUW�YDQ�GLW�SURHISURMHFW�KHW�
]HYHQGH�����MDDU�LQ�
 õ3ð �'H�PHONYHHVWDSHO�RS�KHW�E�G��EHGULMI�YDQ�GH�2%6�ZHUG�LQ�
�����DIJHVWRWHQ�YDQZHJH�KHW�EHSHUNW� WRHJHZH]HQ�TXRWXP�HQ�GDDUPHH�ZDV�KHW�
RRUVSURQNHOLMNH�GRHO�YDQ�KHW�PHONYHHRQGHU]RHN�YHUGZHQHQ� õô �
� (HQ�SURHIEHGULMI�YRRU�GH�PHONYHHKRXGHULM�NZDP�HU�HFKWHU�ZHO��PDDU�EXLWHQ�
GH�15/2�RP��,Q������VWHOGH�KHW�&/0�HHQ�RQGHU]RHNVSURMHFW�YRRU�HHQ�¶3URHI�
EHGULMI�PHONYHHKRXGHULM�PHW�PLQLPDOH�HPLVVLH·�RS��)LQDQFLHULQJ�NZDP�YDQ�KHW�
0LQLVWHULH�YDQ�9520��,Q�GH�ORRS�YDQ������NZDP�HHQ�YRRUVWXGLH�JHUHHG��GLH�
GH�EHODQJVWHOOLQJ� WURN�YDQ�]RZHO�KHW�&$%2�DOV�KHW�35� õõ �'H�SODQQHQ�ZHUGHQ�
RRN�RSJHSLNW�GRRU�RQGHU�DQGHUHQ�'���7ZHHGH�.DPHUOLG�(LVPD��GLH�HU�LQ�RNWR�
EHU������YUDJHQ�RYHU�VWHOGH�DDQ�GH�PLQLVWHU��GLH�GDDURS�DFWLH�RQGHUQDP��9ROJHQV�
%RHULQJD�]RUJGH�KHW�IHLW�GDW�/DQGERXZ�ELM�KHW�PHONYHHRQGHU]RHN�OLQNVRP�ZHUG�
LQJHKDDOG�GRRU�9520��HUYRRU�GDW�RRN�ELM�KHW�PLQLVWHULH�GH�ERHO�LQ�EHZHJLQJ�
NZDP� õú � ,Q�]HNHUH�]LQ�ZHUG�GH�PLQLVWHU�XLW�HHQ� ODVWLJ�SDUNHW�EHYULMG��(U�ZDUHQ�
KHP� DO� HHUGHU� YUDJHQ� JHVWHOG� RYHU� GH� RQIRUWXLQOLMNH� JDQJ� YDQ� ]DNHQ� URQG� KHW�
EHGULMI�:�������PDDU� LQ�GH�SODQQHQ�YDQ�&/0�ZDV�GH�SROGHU��EHUKDXSW�JHHQ�
RSWLH��=RDOV�6SLHUW]�XLWOHJW��GH�PLOLHXEHODVWLQJ�GRRU�PHONYHHKRXGHULMHQ�PRHW�MH�
������������������������������������������������ù ² á ¼4¾ Ø ¹�À Á ¼4µ�Ø À ��¾ Á�æ á Ä"�´�µ�¹�´½ À�ÌJÞ�éLÐ�Ã�Ö�¼>Î>À Á ¼>¼4½ ¶[À µ Ñ;Û ³QÌ>å�ÃDÌ>Ä9è ¼4·�½ ¹�´½ À�Ì>Þ�é�Ð�Ã�¿�¹�µ�Á�å�Æù Ç Ñ;Û ³DÅ�Í�Ã�Å�å8µ�¸�É�¼4Ï;·�¼4½.Ì>Þ�é�Ä�Ã�¿�¹�µ�Á�å�Æù ñ Ñ;Û ³QÌJå�Ã�ÌJÄ8è ¼4·�½ ¹�´½ À�ÌJÞ�é�Ð�Ã�¿�¹�µ�Á�å�� á ¸�¼4½ À µ�Ö�´T´´µ[êC¼4½ Ë�´3À ËDÃ�Ä8¾ ¼4¿�Á ¼4Ï;·�¼4½.Ì>Þ�é�Ä�Æù ò á ½ À ¼4è á ¸�¼4½ À µ�Ö�´.´3´�µ[êC¼4½ Ë�´3À Ë;¹�À Á�´½ Î4Ò�À ¼4è á ¸�¼4½ À µ�Ö�´>Ã�Å�å"�´�µ�¹�´½ À�ÌJÞ�é�å�Æù ó�ÊR¼4½ Ë�½ ´�¿�¿�¸�½ Á á ¸�¼4½ À µ�Ö�´>Ã�Ï�¼>À ç3´¹�ÖL¹�¾ Á ¹�¾FÌJÞ�Þ�Í�Ã�·�Ø »JÆ�é�Æù ö�ÊR¼4½ Ë�½ ´�¿�¿�¸�½ Á á ¸�¼4½ À µ�Ö�´>Ã�¾ ¼4¿�Á ¼4Ï[·�¼4½ ç3µ�¸�É�¼4Ï[·�¼4½.ÌJÞ�Þ�Í�Ã�·�Ø »JÆ�Ä�Æù ù.�.À ¼[¸�µ�¶�¼4½TÏ�¼>¼4½�Ô�µ�½ Ø ¸�÷Lé�ß�÷>Ê Ì>Í�×�Ú8Ã á ¸�¼4½ À µ�Ö�´>Ã�CED F G H!F F D I<JLK!M N�D J!O�N;PLI@QLI�M?K;J,R;I S O�K8I P�KUT;I S�V
I W J/M I V
S I I S R;I@X N;J,R!YUK8HLZUÃ�ß¸�Ë�Á ¸�·�¼4½{ÌJÞ�éLß�ÃDÌ4×�Æù ý�È µ�Á ¼4½ É�À ¼3º á ¸�¼4½ À µ�Ö�´>Ã�×;è ¼4·�½ ¹�´½ À�Å�Í�Í�Ä�Æ
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KHOHPDDO�QLHW�RS�NOHL�RQGHU]RHNHQ��PDDU�RS�DUPH�JURQG� õû �(HQ�HQ�DQGHU�PRQG�
GH� XLWHLQGHOLMN� LQ� ����� XLW� LQ� GH� VWDUW� YDQ� KHW� SURHIEHGULMI� YRRU� JHwQWHJUHHUGH�
PHONYHHKRXGHULM�'H�0DUNH� LQ�GH�$FKWHUKRHN� �ODWHU�JHYROJG�GRRU�KHW�ELRORJL�
VFKH�SURHIEHGULMI�$YHU+HLQR���'H�0DUNH�GUDDLGH�RQGHU�GH�JH]DPHQOLMNH�YODJ�YDQ�
35��&$%2�HQ�&/0�HQ�EXLWHQ�KHW�JH]LFKWVYHOG�YDQ�GH�15/2���
�
� 'H�YUXFKWHQ�YDQ�KHW�2%6�RQGHU]RHN�
� :H�PRHWHQ�KHW�PLVOXNNHQ�YDQ�KHW�PHONYHHRQGHU]RHN�EH]LHQ�WHJHQ�GH�DFK�
WHUJURQG�YDQ�KHW�EHGULMIVV\VWHPHQRQGHU]RHN�LQ�KHW�DOJHPHHQ��'DW�ZDV�ZpO�VXF�
FHVYRO� JHZHHVW�� ,Q� KHW� YRHWVSRRU� YDQ� GH� &2%/� HQ� GH� VWXXUJURHS� ZDUHQ� GH�
'2%�EHGULMYHQ� LQ�1DJHOH�RPJHYRUPG� WRW� HHQ�RQGHU]RHNVREMHFW�ZDDU�QLHXZH�
EHGULMIVV\VWHPHQ�RQWZLNNHOG�HQ�YHUJHOHNHQ�ZHUGHQ��,Q������ZDV�KHW�XLWJHEUHLG�
PHW� HHQ�RQGHU]RHN�QDDU� JURHQWHWHHOW� úü �+HW�RQGHU]RHN� OLHS�JRHG��RQGDQNV�KHW�
PRHL]DDP�IXQFWLRQHUHQ�YDQ�GH�EHJHOHLGLQJ�YDQXLW�KHW�2$/��'H�GLUHFWH�YHUDQW�
ZRRUGHOLMNKHLG�YRRU�KHW�RQGHU]RHN�ODJ�GDQ�RRN�QLHW�ELM�GH�15/2��PDDU�ELM�ppQ�
RQGHU]RHNVLQVWHOOLQJ��KHW�3$*9��'H�GULMYHQGH�NUDFKW�DFKWHU�KHW�RQGHU]RHN�ZDV�
GH� FR|UGLQDWRU��9HUHLMNHQ�� (U� KDG� LQ� HHUVWH� LQVWDQWLH� YHHO� VFHSVLV� EHVWDDQ�� 
+HW�
ZDV� ����� WRHQ�9HUHLMNHQ� DOV�ZHWHQVFKDSSHOLMN� FR|UGLQDWRU� YRRU� GH�2%6�ZHUG�
DDQJHWURNNHQ� HQ� GRRU� KHW� 3$*9� YRRU� ZHWHQVFKDSSHOLMNH� LGLRRW� ZHUG� XLWJH�
PDDNW�
 ú>° � 3DV� WRHQ� KHW� DNNHUERXZEHGULMI� UHQGDEHO� EOHHN�� JURHLGH� GH� LQWHUHVVH�
YDQXLW�KHW�3$*9�HQ�ZHUG�9HUHLMNHQ�HFKW�VHULHXV�JHQRPHQ� ú�± �9HUHLMNHQ�KDG�KHW�
RQGHU]RHN� QDDU� DOWHUQDWLHYH� ODQGERXZ� JHRSHUDWLRQDOLVHHUG� GRRU� GRHOVWHOOLQJHQ�
YDQ� ODQGERXZV\VWHPHQ� WH� H[SOLFLWHUHQ��=LMQ� DDQSDN�ZHUG� LQ� GH� MDUHQ�QHJHQWLJ�
WRHJHSDVW� LQ�KHW�RQGHU]RHN�QDDU�ELRORJLVFKH� ODQGERXZ�RS�GH� UHJLRQDOH�RQGHU�
]RHNVFHQWUD�YRRU�GH�RQWZLNNHOLQJ�YDQ�HHQ�¶JHwQWHJUHHUG·�ODQGERXZV\VWHHP� ú�î �,Q�
GH� SUDNWLMN� YDQ� KHW� RQGHU]RHN� RQWZLNNHOGHQ� ODQGERXZNXQGLJHQ� KHW� FRQFHSW�

JHwQWHJUHHUGH�ODQGERXZ
��+RHZHO�KDOYHUZHJH�GH�MDUHQ�WDFKWLJ�GDW�FRQFHSW�QRJ�
QLHW�FHQWUDDO�VWRQG�LQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN��ZDV�KHW�LQ�GH�EHOHLGVYRU�
PLQJ� ZHO� RSJHSLNW� GRRU� EHWURNNHQHQ� ELM� KHW� YHUJHOLMNHQGH� RQGHU]RHN�� KHW�
SURHIVWDWLRQ��GH�FRPPLVVLHV�GLH�]LFK�ERJHQ�RYHU�GH�YHUGHUH�RQWZLNNHOLQJ�YDQ�KHW�
2%6�RQGHU]RHN��KHW�RYHUOHJRUJDDQ��LQ�KHW�ELM]RQGHU�%RHULQJD��HQ�GH�DGYLVHXUV�
PHW�EHWUHNNLQJ�WRW�KHW�PHONYHHRQGHU]RHN���
� :DW� HU� QLHW� OXNWH��ZDV� YRRU� GH�PHONYHHKRXGHULM� KHW]HOIGH� W\SH� RQGHU]RHN�
YDQ�GH�JURQG�WH�NULMJHQ��'H�RRU]DNHQ�GDDUYDQ�ZDUHQ�FRPSOH[�HQ�YRRU�HHQ�QLHW�
JHULQJ�GHHO�FRQWLQJHQW��PDDU�HHQ�EHODQJULMNH�IDFWRU�ZDV�GDW�KLHUYRRU�HHQ�DQGHUH�
FOXE�PRHVW�ZRUGHQ� JHPRELOLVHHUG��0HONYHH� EHWURI� HHQ� DQGHUH� DIGHOLQJ� YDQ� GH�
15/2�HQ�HHQ� DQGHU�SURHIVWDWLRQ��2S�GH� HHQ�RI� DQGHUH�PDQLHU� OXNWH�KHW�QLHW�
������������������������������������������������ù þ�È µ�Á ¼4½ É�À ¼3º Õ�¿�À ¼4½ Á »JÃ�ÌJé8Ï�¼>À�Å�Í�Í�Ä�Æý ÿ Ñ;Û ³=É�¼4½ ¾ Ø ´Ö�¼4µ[µ�´ �´´½{ÌJÞ�é�×*�LÊR¼4½ Ë�½ ´¿�¿�¸�½ Á á ¸�¼4½ À µ�Ö�´>Ã���¹�Ø À ç3µ�¸�É�¼4Ï;·�¼4½.Ì>Þ�é�×�Ã�·�Ø »JÆ�×�Æý ²DÊR¼4½ Ë�½ ´�¿�¿�¸�½ Á á ¸�¼4½ À µ�Ö�´>Ã���¹�Ø À ç3µ�¸�É�¼4Ï;·�¼3½.ÌJÞ�éL×�Ã�·�Ø »JÆ�×�Æý Ç�È µ�Á ¼4½ É�À ¼3º á ¸�¼4½ À µ�Ö�´>Ã�×;è ¼4·�½ ¹�´½ À�Å�Í�Í�Ä�Æý ñ á ½ À ¼4è á ¸�¼4½ À µ�Ö�´.´3´�µ�´¹�Á ¼3¹�½�ÃDÌ�ÌC´¹�ÖL¹�¾ Á ¹�¾�Å�Í�Í�Ä�Æ
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RP�GH�UXQGYHHPHQVHQ�DFKWHU�GH�RQGHU]RHNVSODQQHQ�WH�NULMJHQ��QLHW�LQ�KHW�RYHU�
OHJ� WXVVHQ�GH�EHLGH�SURHIVWDWLRQV�HQ�RRN�QLHW�YLD�GH� VWUXFWXUHQ�YDQ�GH�15/2��
+RHZHO�GH�YHUDQWZRRUGHOLMNKHLG�QLHW�ELM�GH�15/2�JHOHJG�PRHW�ZRUGHQ��NDQ�
ZHO�ZRUGHQ� JHFRQVWDWHHUG� GDW� KLM� HU� LQ� GLW� JHYDO� QLHW� LQ� VODDJGH� GH� EHWURNNHQ�
SDUWLFLSDQWHQ�RS�ppQ�OLMQ�WH�NULMJHQ���
� +HW� 2%6�RQGHU]RHN� JURHLGH� XLW� WRW� HHQ� ELM]RQGHU� RQGHU]RHN�� 2QGHU]RHN�
QDDU� KHOH� EHGULMIVV\VWHPHQ� LQ� SODDWV� RS� SURHIYHOGHQ�ZDV� QLHXZ� HQ� KHW� WURN� GH�
DDQGDFKW�LQ�ELQQHQ��HQ�EXLWHQODQG� úï �1LHW�DOOHHQ�YDQ�RQGHU]RHNHUV��KHW�(QJHOVH�
0LQLVWHULH�YDQ�/DQGERXZ��LQ�GH�SHUVRRQ�YDQ�/LWWOH��WRRQGH�]LFK�]HHU�JHwQWHUHV�
VHHUG� LQ� KHW� RQGHU]RHN� WH� 1DJHOH�� QLHW� DOOHHQ� YDQZHJH� GH� ODQGERXZNXQGLJH�
DVSHFWHQ��PDDU� YRRUDO� YDQZHJH� GH� EHOHLGVPDWLJH� NDQVHQ�� 
7KH�1DJHOH� IDUPOHWV�
FRQWLQXH�WR�SURYLGH�YHU\�XVHIXO�GDWD��$V�\RX�NQRZ��ZH�DUH�SDUWLFXODUO\�LQWHUHVWHG�
LQ�WKH�LQWHJUDWHG�V\VWHP�DV�EHLQJ�WKH�RQH�PRVW�OLNHO\�WR�VDWLVI\�WKH�HQYLURQPHQ�
WDOLVWV�OREE\�DQG�\HW�RIIHU�DQ�DFFHSWDEO\�KLJK�OHYHO�RI�SURGXFWLRQ�
�+HW�RQGHU]RHN�
RS�'H�0DUNH�]RX�HYHQHHQV�HHQ�VXFFHV�ZRUGHQ��1HW�DOV�RS�GH�2%6�ZHUG�KLHU�
RQGHU]RHN�QDDU�EHGULMIVV\VWHPHQ�JHGDDQ��PDDU�KHW�JLQJ�QRJ�HHQ�VWDS�YHUGHU�GRRU�
GH�ERHU�DOV�RQGHU]RHNHU�LQ�WH�VFKDNHOHQ��'DW�ZDV�HHQ�JURWH�YHUQLHXZLQJ�LQ�KHW�
�LQWHUQDWLRQDOH��ODQGERXZNXQGLJ�RQGHU]RHN� ú3ð ��
� (HQ�DOJHPHQH�YUDDJ�GLH�ELM�GH]H�YHUQLHXZLQJHQ�LQ�KHW�ODQGERXZNXQGLJ�RQ�
GHU]RHN�JHVWHOG�PRHW�ZRUGHQ��LV�ZDW�GH�EHWHNHQLV�HUYDQ�ZDV�YRRU�GH�ODQGERXZ�
SUDNWLMN��%LHOHPDQ� LV� YDQ�RRUGHHO�GDW�KHW� HHQ� IDEHO� LV�GDW�:DJHQLQJHQ�FUXFLDDO�
ZDV�LQ�GH�PRGHUQLVHULQJ�YDQ�GH�ODQGERXZ�LQ�GH�MDUHQ�YLMIWLJ�HQ�]HVWLJ��'H�ERH�
UHQ�ZDUHQ� MXLVW�KHW�EUDQGSXQW�YDQ� LQQRYDWLH�� -H� ]RX�NXQQHQ� VWHOOHQ�GDW�RS�'H�
0DUNH�GLW�JHJHYHQ�ZHUG�JHwQVWLWXWLRQDOLVHHUG��%RHULQJD�ZLMVW�HURS�GDW�KHW�%RON�
,QVWLWXXW�DO�ODQJHU�XLWJLQJ�YDQ�¶GH�ERHU�DOV�RQGHU]RHNHU·� úô ��
�
� �������+RH�DOWHUQDWLHI�LV�JHwQWHJUHHUG"�
� 'H�YUDDJ�ZDW�¶DOWHUQDWLHI·�RPYDWWH�ZDV�YDQDI�KHW�EHJLQ��GH�&2%/��EHVSURNHQ�
]RQGHU�GDW�HHQ�VOXLWHQG�DQWZRRUG�JHYRQGHQ�ZDV��'H�15/2�KDG�ELM�PRQGH�YDQ�
GH�VWXXUJURHS�KHOGHUKHLG�JHEUDFKW��PDDU�HHQ�GHILQLWLHYH�GHILQLWLH�RRN�QLHW�NXQ�
QHQ�JHYHQ��,Q�KHW�RYHUOHJRUJDDQ�ZDV�ELM�DDQYDQJ�YDQ�GH�ZHUN]DDPKHGHQ�EHVOR�
WHQ� JHHQ� DQWZRRUG� RS� GH]H� IXQGDPHQWHOH� YUDDJ� WH� ]RHNHQ� úõ � +HOHPDDO� XLW� GH�
ZHJ�JDDQ�NRQ�HFKWHU�RRN�QLHW��ZDQW�KHW�JHwQWHJUHHUGH�V\VWHHP�YDQ�GH�2%6�ULHS�
YUDJHQ�RS�PHW�EHWUHNNLQJ� WRW�GH� FR|UGLQDWLH�YDQ�KHW�RQGHU]RHN��'LH�YRHUGHQ�
WHUXJ� WRW� KHW� GHILQLWLHSUREOHHP� YDQ� DOWHUQDWLHYH� ODQGERXZ� HQ� GDDUPHH� GH� EH�
VWDDQVJURQG�YDQ�KHW�2$/��
� $QGHUV�GDQ�GH�ELRORJLVFK�G\QDPLVFKH� ODQGERXZ�ZDV�GH�JHwQWHJUHHUGH� ODQG�
ERXZ� JHZRUWHOG� LQ� KHW� JHYHVWLJGH� ODQGERXZNXQGLJ� RQGHU]RHN�� 'LW� ZDV� HHQ�
������������������������������������������������ý ò�È µ�Á ¼4½ É�À ¼3º Õ�¿�À ¼4½ Á »JÃ�ÌJé8Ï�¼>À�Å�Í�Í�Ä�Æý ó�È µ�Á ¼4½ É�À ¼3º Õ�¿�À ¼4½ Á »JÃ�ÌJé8Ï�¼>À�Å�Í�Í�Ä�Æý ö á ½ À ¼4è á ¸�¼4½ À µ�Ö�´.´3´�µ�´¹�Á ¼3¹�½�ÃDÌ�ÌC´¹�ÖL¹�¾ Á ¹�¾�Å�Í�Í�Ä�Æý ù Ñ;Û ³D×�Æ
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WHNHQ� GDW� ¶GH·� DOWHUQDWLHYH� ODQGERXZ� DDQ� KHW� YHUDQGHUHQ�ZDV�� ,Q�:DJHQLQJHQ�
PHW� QDPH� RQWZLNNHOGHQ� ODQGERXZNXQGLJ� RQGHU]RHNHUV� QLHXZH� FRQFHSWHQ��
ZDDULQ�RSORVVLQJHQ�ZHUGHQ�JH]RFKW�YRRU�GH�EH]ZDUHQ�WHJHQ�GH�JDQJEDUH�ODQG�
ERXZ�� PHW� KHW� JHwQWHJUHHUGH� V\VWHHP� DOV� XLWNRPVW�� .XSHUV� �KRRJOHUDDU� DN�
NHUERXZ�LQ�:DJHQLQJHQ��]HL�LQ�KHW�RYHUOHJRUJDDQ��
>���@�JHwQWHJUHHUGH�ODQGERXZ�
>LV@�QLHW�HHQ�KDOI]DFKWH�JDQJEDUH� ODQGERXZ��PDDU�HHQ�LQWHJUDWLH�YDQ�NHQQLV�YDQ�
YURHJHU�HQ�QLHXZ�WH�RQWZLNNHOHQ�LQ]LFKWHQ��ZDDUYDQ�GH�WRHSDVVLQJ�HFRQRPLVFK�
UHQGDEHO�LV�
 úú �'H�ELRORJLVFK�G\QDPLVFKH�ODQGERXZ��GLH�LQ�GH�MDUHQ�]HYHQWLJ�]LFK�
KHW�¶DOWHUQDWLHYH·�PLQ�RI�PHHU�NRQ�WRHsLJHQHQ��NUHHJ�ODQJ]DPHUKDQG�HHQ�PLQGHU�
FHQWUDOH�SRVLWLH�HQ�]DJ�]LFK�JHFRQIURQWHHUG�PHW�DOWHUQDWLHYH�DOWHUQDWLHYHQ��*HwQ�
WHJUHHUGH�ODQGERXZ�GRRUVQHHG�KHW�VFKLVPD�DOWHUQDWLHI�JDQJEDDU��GDW�HFKWHU�GRRU�
¶HFKWH·� DOWHUQDWLHYHOLQJHQ� DOV� &OHYHULQJD� QLHW� ZHUG� ORVJHODWHQ�� $OV� ZH� KHP� DOV�
UHSUHVHQWDQW� PRJHQ� QHPHQ�� GDQ� ]LHQ� ZH� GDW� GH� ELRORJLVFK�G\QDPLVFKH� ODQG�
ERXZ�]LFK�YHU]HWWH�WHJHQ�PDUJLQDOLVHULQJ���
� %LQQHQ�KHW�RYHUOHJRUJDDQ�VWHOGH�&OHYHULQJD�KHW�YDDNVW�IXQGDPHQWHOH�NZHVWLHV�
DDQ�GH�RUGH��+LM�YURHJ�]LFK�DI�ZDW�GH�JURQGVODJ�YDQ�KHW�JHwQWHJUHHUGH�V\VWHHP�
ZDV��HHQ�YUDDJ�PHW�]RZHO�LQVWLWXWLRQHOH�DOV�ZHWHQVFKDSSHOLMNH�NDQWHQ��+HW�ELROR�
JLVFK�G\QDPLVFKH�EHGULMI�RS�GH�2%6�ZDV�JHNR]HQ�DOV�UHSUHVHQWDQW�YDQ�GH�DOWHU�
QDWLHYH�ODQGERXZ�RPGDW�GH�ELRORJLVFK�G\QDPLVFKH�JHPHHQVFKDS�KHW�EHVW�JHRU�
JDQLVHHUG�ZDV��'H� JHwQWHJUHHUGH� ODQGERXZ�ZHUNWH� GDDUHQWHJHQ� QRJ�PHW� FRQ�
FHSW�ULFKWOLMQHQ��&OHYHULQJD�ZDV�YDQ�PHQLQJ�GDW�HHQ�EHGULMI�LQ�KHW�2%6�RQGHU�
]RHN�QLHW� ¶EHGDFKW·�PRHVW�]LMQ��+HW�NRQ�ELMYRRUEHHOG�JHEDVHHUG�ZRUGHQ�RS�GH�
JURQGVODJHQ� YDQ� GH� HFRORJLVFKH� JHPHHQVFKDS��'DDUYRRU�PRHVW� KHW�(NRORJLVFK�
/DQGERXZ� .RQVXOHQWVFKDS� ZRUGHQ� LQJHVFKDNHOG�� +LHU� ZHUG� WHJHQ� LQJHEUDFKW�
GDW�KHW�RQGHU]RHN�QLHW�DOOHUOHL�DOWHUQDWLHYH�ULFKWLQJHQ�LQ�GH�PDUNW�KRHIGH�WH�WRHW�
VHQ�PDDU� HVVHQWLsOH� DVSHFWHQ�YDQ�GH� DOWHUQDWLHYH� ODQGERXZ�� HQ�GDW�KHW�PHW�GDW�
¶EHGDFKWH·�ZHO�ORVOLHS�RPGDW�HU�YHHO�FRQWDFWHQ�EHVWRQGHQ�WXVVHQ�KHW�(.2�FLUFXLW�
HQ�GH�RQGHU]RHNHUV� úû ��
� +HW�EHODQJULMNVWH�NULWLHNSXQW�YDQ�&OHYHULQJD�ZDV�GDW�KHW�JHwQWHJUHHUGH�EHGULMI�
YDQ�GH�2%6�HHQ�¶JRHG�GRRUGDFKWH�ZHWHQVFKDSSHOLMNH�SUREOHHPVWHOOLQJ·�RQWEHHU�
GH� ûü �$OV� ODQGERXZHFRQRRP�VWRRUGH�KHW�KHP�ELM]RQGHU�GDW�9HUHLMNHQ�HHQ�YHU�
NHHUGH� YRRUVWHOOLQJ� YDQ� GH� EHGULMIVHFRQRPLVFKH� DVSHFWHQ� JDI� û>° � 2YHULJHQV� ZDV�
&OHYHULQJD
V� NULWLHN�QLHW�RS�9HUHLMNHQ�RI�GLHQV�NZDOLWHLWHQ�JHULFKW��+RHZHO�KLM�
PHHQGH� GDW� GH� SUREOHHPVWHOOLQJ� YDQ� KHW� JHwQWHJUHHUGH� V\VWHHP� WHNRUWVFKRRW��
EHQDGUXNWH�KLM�GDW�GLH�NULWLHN�QLHW�9HUHLMNHQV�IXQFWLRQHUHQ�DOV�ZHWHQVFKDSSHOLMN�
FR|UGLQDWRU�EHWURI�� 
>���@�LN�KHE�E�Y��QLHWV�GDQ�ORI�YRRU�GH�ZLM]H�ZDDURS�KLM�]LMQ�
�VSLQQHZHEIXQFWLH�� WXVVHQ� EHOHLG� �2$/��� RQGHU]RHN� �>ZHWHQVFKDSSHOLMNH� EHJH�
OHLGLQJVFRPPLVVLH@� HQ�PHGHZHUNHUV� YDQ� LQVWLWXWHQ� HQ� SURHIVWDWLRQV�� HQ� SUDNWLMN�
������������������������������������������������ý ý Ñ;Û ³DÐ�ÃDÌ>Ä"��¹�µ�À�ÌJÞ�ß�Þ�Æý þ Ñ;Û ³�é�Ã�Å�é"�´µ�¹�´½ À�ÌJÞ�é�Ì�Æ�æ;¼_Ø ´3´�Á ¾ Á ¼T¿�¹�µ�Á ¼4µ[É�´µ[½ ¼4¾ ¿�¼>Î3Á À ¼3É�¼4Ø À ��Ë�&C½ ¹�ø�¾�¼4µ á À ��Ø ¸�¸DÆþ ÿ�³*�QÈ ç·�½ À ¼4è�Ú_Ø ¼3É�÷>äA�F÷>×�Æ é�Å�Æ Ì>Ð�Ä�Ã�ÌJÍ8µ�¸�É�¼4Ï[·�¼4½.ÌJÞ�é�Å�Æþ ² Ñ;Û ³QÌJå�Ã�ÌJÄ8è ¼4·�½ ¹�´½ À�ÌJÞ�é�Ð�Ã�·�À ��Ø ´Ö�¼8ÌJå�Æ Å�Æ Å�Æ
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�>FRPPLVVLH�YDQ�EHKHHU@�HQ�EHGULMIVOHLGHU��KHHIW�YHUYXOG�
 û�± �&OHYHULQJD�YHUYROJGH�
PHW�HHQ�YHUKHOGHUHQGH�EHVFKRXZLQJ�RYHU�GH�DFKWHUJURQGHQ�YDQ�GH�NZHVWLH�YDQ�
GH�JHwQWHJUHHUGH�ODQGERXZ��
7HJHOLMN�LV�HQ�EOLMIW�9HUH\NHQ�HFKWHU��>���@��HHQ�W\SL�
VFKH� UHSUHVHQWDQW� YDQ� LQ� GH� JDQJEDUH� QDWXXUZHWHQVFKDSSHQ� JHVFKRROGH� MRQJH�
ELRORJHQ�GLH� HUQVWLJ� HQ�RSUHFKW�YHURQWUXVW� ]LMQ�RYHU�GH� �RQJXQVWLJH�QHYHQYHU�
VFKLMQVHOHQ�� GLH� RSWUHGHQ� ELM� GH� WRHSDVVLQJ� YDQ� GH]H� JDQJEDUH� QD�
WXXUZHWHQVFKDSSHQ�RS�GH�OHYHQGH�QDWXXU�LQFO��GH�ODQGERXZ�R�D��LQ�GH�YRUP�YDQ�
KHW�YROJHQV�KHQ� WH� UXLPH�JHEUXLN�YDQ��HQHUJLH�HQ�JURQGVWRIIHQ���9HUH\NHQ�HQ�
]LMQ�JHHVWYHUZDQWHQ�RQGHUVFKHLGHQ�]LFK�YDQ�GH�YHOH��GRHPGHQNHUV��GRRU�KHW�DOV�
KXQ� URHSLQJ� WH�EHVFKRXZHQ� WH� WUDFKWHQ�GH]H� �RQJXQVWLJH�QHYHQYHUVFKLMQVHOHQ��
WH�EHSHUNHQ�GRRU�KHW�RQWZLNNHOHQ�YDQ�HHQ�LQ�KXQ�RJHQ��DOWHUQDWLHI��]�J���JHwQ�
WHJUHHUG�ODQGERXZV\VWHHP�
 û�î �
� 9ROJHQV�&OHYHULQJD�ZDV�KHW�JHwQWHJUHHUGH�V\VWHHP�QLHW�¶DOWHUQDWLHI·��*DQJEDUH�
HQ� DOWHUQDWLHYH� ODQGERXZ� NRQGHQ� DOOHHQ� ZRUGHQ� RQGHUVFKHLGHQ� ZDQQHHU� GH�
DFKWHUOLJJHQGH� OHYHQVYLVLHV� LQEHJUHSHQ� ZHUGHQ�� *HwQWHJUHHUGH� ODQGERXZ� ZDV�
QLHWV�DQGHUV�GDQ�HHQ�JDQJEDUH�ODQGERXZ�ZDDULQ�GH�GRHOVWHOOLQJ�ZDV�YHUEUHHG�YDQ�
HFRQRPLVFK� UHQGHPHQW� QDDU� HFRORJLVFKH� GXXU]DDPKHLG�� ZDDUELM� ]R� ]RUJYXOGLJ�
PRJHOLMN�JHEUXLN�ZHUG�JHPDDNW�YDQ�KXOSEURQQHQ��'H]H�RSYDWWLQJ�ZHUG�RYHUL�
JHQV� LQ�:DJHQLQJVH� NULQJHQ� RQGHUVFKUHYHQ�� &OHYHULQJD� YRQG� GDW� GH]H� MRQJH�
ELRORJHQ��KRH�RSUHFKW�RRN��QDwHI�ZDUHQ�DDQJH]LHQ�]LM�RQYROGRHQGH�GRRUGURQJHQ�
ZDUHQ�YDQ�GH�¶HFRQRPLVFKH�UHDOLWHLW�YDQ�GH�PDWHULDOLVWLVFK�LQJHVWHOGH�PDDWVFKDS�
SLM·� ZDDUGRRU� GH� VSHHOUXLPWH� YRRU� HHQ� JHwQWHJUHHUGH� ODQGERXZ� EHSHUNW� ZDV��
0HHU�GDQ�HHQ�SRJLQJ�YHUVSLOOLQJ�WH�YHUPLMGHQ�HQ�HIILFLsQWLH�WH�YHUKRJHQ��NRQ�HU�
GDDURP�QLHW�YDQ�YHUZDFKW�ZRUGHQ���
�
� $OWHUQDWLHI�LV�EHOHLG�
� 'H�RQWZLNNHOLQJ�YDQ�GH�JHwQWHJUHHUGH�ODQGERXZ�ULHS�GH�YUDDJ�RS�KRH�¶DOWHU�
QDWLHI·�GLH�HLJHQOLMN�ZDV��+HW�2$/�YURHJ�]LFK�GDQ�RRN�DI�RI�RQGHU]RHN�QDDU�HHQ�
GHUJHOLMN� V\VWHHP�ZHO� WRW� KHW�ZHUNWHUUHLQ� YDQ� KHW� RYHUOHJRUJDDQ� KRRUGH� �OHHV��
JHILQDQFLHUG�PRFKW�ZRUGHQ�PHW�JHOG�GDW�EHVWHPG�ZDV�YRRU�RQGHU]RHN�QDDU�DO�
WHUQDWLHYH�PHWKRGHQ���+HW�RYHUOHJRUJDDQ�GHHG�JHHQ�SULQFLSLsOH�XLWVSUDDN�RYHU�GH�
YUDDJ�KRH�DOWHUQDWLHI�KHW�JHwQWHJUHHUGH�V\VWHHP�ZDV��:DW�EHWUHIW�KHW�RQGHUEUHQ�
JHQ�ELM�]LMQ�ZHUNWHUUHLQ��OHHV��IDFLOLWHUHQ�PHW�PLGGHOHQ�GLH�EHVWHPG�ZDUHQ�YRRU�
RQGHU]RHN�QDDU� DOWHUQDWLHYH� ODQGERXZ��ZLHUS�KHW� JHHQ�REVWDNHOV�RS��1HW� ]RDOV�
KHW� JHHQ�REVWDNHOV� KDG�RSJHZRUSHQ�GRRU� SULQFLSLsOH� YUDJHQ� WH� VWHOOHQ�RYHU� GH�
ZHWHQVFKDSSHOLMNH�DFKWHUJURQG�YDQ�GH�ELRORJLVFK�G\QDPLVFKH� ODQGERXZ�HQ�KHW�
RQGHU]RHN�GDDUQDDU�HHQ�HLJHQ�SOHN�KDG�JHJHYHQ���
� +RH�DOWHUQDWLHI�JHwQWHJUHHUGH�ODQGERXZ�ZDV��ZDV�YRRUQDPHOLMN�HHQ�GHILQLWLH�
NZHVWLH��,Q�KHW�QDMDDU�YDQ������NZDP�KHW��YRRUQDPHOLMN�RS�LQVWLJDWLH�YDQ�&OH�
������������������������������������������������þ Ç�³*�QÈ ç·�½ À ¼4èDµ�¸DÆ�Å�Ð�Í�Ã�Å�å"��´µ�¹�´½ À�ÌJÞ�é�Ð�Ô Ñ;Û ³QÌJå�ÃDÌ>Ä9è ¼4·�½ ¹�´½ À�Ì>Þ�é�Ð�Ã�·�À ��Ø ´Ö�¼9ÌJå�Æ Å�Æ Ì�Æþ ñ�³*�QÈ ç·�½ À ¼4èDµ�¸DÆ�Å�Ð�Í�Ã�Å�å"��´µ�¹�´½ À�ÌJÞ�é�Ð�Ô Ñ;Û ³QÌJå�ÃDÌ>Ä9è ¼4·�½ ¹�´½ À�Ì>Þ�é�Ð�Ã�·�À ��Ø ´Ö�¼9ÌJå�Æ Å�Æ Ì�Æ
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YHULQJD�� WRW� HHQ� JHGDFKWHZLVVHOLQJ� ELQQHQ� KHW� RYHUOHJRUJDDQ� ûï � 9DQZHJH� DOOH�
QLHXZH�RQWZLNNHOLQJHQ�LQ�GH�DOWHUQDWLHYH�ODQGERXZ�YROGHHG�GH�RRUVSURQNHOLMNH�
DIEDNHQLQJ� WXVVHQ� DOWHUQDWLHI� HQ� JDQJEDDU� YDQ� GH�&2%/�QLHW� ODQJHU��+HW� SUR�
EOHHP� ZDV� KRH� NRQ� ZRUGHQ� RPVFKUHYHQ� ZDW� JDQJEDUH� ODQGERXZ� ZDV� HQ�� LQ�
VDPHQKDQJ�GDDUPHH��KRH� ¶JDQJEDDU·�KHW�JHwQWHJUHHUGH�V\VWHHP�YDQ�GH�REV�ZDV��
:DW� EHWUHIW� &OHYHULQJD�� DOV� UHSUHVHQWDQW� YDQ� GH� ELRORJLVFK�G\QDPLVFKH� ODQG�
ERXZ��GUDDLGH�KHW�RP�GH�ZHWHQVFKDSSHOLMNH�RQGHUERXZLQJ�HQ�GH� DDUG�YDQ�GH�
RQGHUOLJJHQGH� QDWXXUZHWHQVFKDS��$QGHUHQ� YRQGHQ� GH� OHYHQVYLVLH� QLHW� UHOHYDQW�
HQ�NHNHQ�QDDU�KHW�VSHFWUXP�YDQ�ZDDUGHQ�ZDDURS�GH�ODQGERXZ�JHEDVHHUG�ZDV� û3ð �
'H�JHGDFKWHZLVVHOLQJ�LQ�KHW�2$/�RYHU�ZHWHQVFKDSVILORVRILVFKH��ZHUHOGEHVFKRX�
ZHOLMNH�HQ�DQGHUH�NZHVWLHV�OHYHUGH�JHHQ�RSORVVLQJ�RS�PDDU��]R�VWHOGH�YRRU]LWWHU�
+HXYHU�� GH� PHQLQJVYRUPLQJ� ZHUG� EHYRUGHUG�� ,QWHUHVVDQW� LV� HFKWHU� YRRUDO� GH�
FRQFOXVLH�GLH�KLM�WHQ�VORWWH�WURN��
9DQ�KHW�SURHIEHGULMI�2%6��ZDDU�V\VWHPHQ�ZRU�
GHQ�YHUJHOHNHQ��ZRUGW�YHUZDFKW�GDW�KHW�VLJQDOHQ�JHHIW�QDDU�KHW�EHOHLG��'DQ�KHE�
MH�QLHW�JHQRHJ�DDQ�ZHGHU]LMGV�EHJULS�W�D�Y��ZHWHQVFKDSVILORVRILH��PDDU�PRHW�MH�GLH�
DQGHUH�EHQDGHULQJ�YDQ�$/�NXQQHQ�YHUWDOHQ��ELMYRRUEHHOG�$/�OHYHUW�PLQGHU�NLOR·V�
PDDU�PHHU�ZHO]LMQ��RI�LHWV�GHUJHOLMNV��>���@�+LM�SUREHHUW�]LFK�DOV�EHOHLGVDPEWHQDDU�
KHW�VWDQGSXQW�YDQ�GH�0LQLVWHU�LQ�WH�GHQNHQ��'LH�]RX�NXQQHQ�]HJJHQ��LN�]LH�GLH�
EHGLVFXVVLHHUGH�SUREOHPDWLHN�DOV�HHQ�DSDUWH�EHQDGHULQJ�LQ�GH�ZHWHQVFKDSVEHRHIH�
QLQJ��(HQ�DQGHUH�]DDN� LV�HFKWHU��KRH�KDDO� LN�RS�NRUWH� WHUPLMQ�GH� IRXWHQ�XLW�GH�
�JDQJEDUH��ODQGERXZ��'DDUYRRU�KHE�LN�KHW�JHwQWHJUHHUGH�EHGULMI�QRGLJ�
 ûô �
� ,Q� KHW� RYHUOHJRUJDDQ� JURHLGH�� NRUWRP�� KHW� LQ]LFKW� GDW� KHW� RQGHU]RHN� QDDU�
DOWHUQDWLHYH�ODQGERXZ�XLWHLQGHOLMN�EHOHLGVJHRULsQWHHUG�ZDV��+HW�]RFKW�DQWZRRU�
GHQ� RS� YUDJHQ� GLH� GRRU� GH� SROLWLHN� HQ� KHW� DPEWHOLMN� DSSDUDDW�ZHUGHQ� JHVWHOG��
(HQ� DIEDNHQLQJ� YDQ� DOWHUQDWLHYH� ODQGERXZ� RS�ZHWHQVFKDSSHOLMNH� JURQGHQ�ZDV�
QLHW�PRJHOLMN��'DDUELM�VSHHOGH�RRN�GH�YHUPDDWVFKDSSHOLMNLQJ�YDQ�GH�ODQGERXZ�HQ�
GDDUPHH�YDQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN��SUREOHHP��HQ�GRHOVWHOOLQJHQ�ZHU�
GHQ� QLHW� ODQJHU� EHSDDOG� GRRU� KHW� ¶JURHQH� IURQW·�ZDDUYDQ� KHW� ODQGERXZNXQGLJ�
RQGHU]RHN�GHHO�XLWPDDNWH��PDDU�PHHU�HQ�PHHU�GRRU�SROLWLHNH�NHX]HQ�GLH�LQJH�
EHG�ZDUHQ� LQ� HHQ�EUHGHUH�GLVFXVVLH� RYHU�GH� VDPHQOHYLQJ��'LW� LQ]LFKW�YHUWDDOGH�
]LFK�� LQ� GH� ZRRUGHQ� YDQ� +HXYHU�� LQ� HHQ� DJHQGDVHWWLQJ� GLH� GRRU� DPEWHQDUHQ�
ZHUG�EHSDDOG� ûõ �+HW�GHEDW�RYHU�DOWHUQDWLHYH�ODQGERXZ�ZDV�VWHUN�SROLWLHN�JHODGHQ�
������������������������������������������������þ ò Ñ;Û ³QÌ�Ì�Ã8ÌJÄ���¹�Ø À[ÌJÞ�é�Å�¼4µ Ñ;Û ³QÌ4Å�ÃT×�Í�¾ ¼4¿�Á ¼4Ï;·�¼4½nÌJÞ�éLÅ�Æ á À �\¶�¼j·�¼4¾ ¿�½ ¼4Ë�À µ�ÖrÉ�´µ�Ò�¼4Á9É�¼4½ ¾ Ø ´ÖrÉ�´�µk¶�¼�¼4Ø è ¶�¼É�¼4½ Ö�´3¶�¼4½ À µ�Ö9¶�¸�¸�½ á ¸�¼4½ À µ�Ö�´{º9´¾�¼4½6 º;´Á�Ï�¸�¼>À Á ¼_Ï�¼4Á�¶�¼Tº;¼>¼4½ Ö�´�É�¼TÉ�´µ=¶�¼C¶�À ¾ Î3¹�¾ ¾ À ¼,� Æ á ¸�¼4½ À µ�Ö�´T´µ�Á º;¸�¸�½ ¶�¶�¼C¶�´�Á�Ò�À �Ö�¼>¼4µ�¾ Á ¼4µ�¸�ÖL½ ´3´èTº;´¾8Ï[´3´½[¼>¼4µlÀ Ï;¿�½ ¼4¾ ¾ À ¼\Ò�´3¶rÖ�¼4Ö�¼3É�¼4µ�Æ Ñ;Û ³QÌ>Å�Ã{×�Í�¾ ¼4¿�Á ¼4Ï[·�¼4½VÌJÞ�éLÅ�Æ{æ;¼nÀ µ�¶�½ ¹�Ë�¶�´�Á8Ò�À �V¼>¼4µ¼>À Ö�¼4µ�»4À µ�µ�À Örµ�¸�Á ¹�Ø À ¾ Á;À ¾#��º;´3´½ ·�À �}¶�¼\¾ Á ¸�è8¸�É�¼4½ À Ö�¼4µ�¾9¹�À Á ¾ Á ¼4Ë�¼4µ�¶íÁ ¸�Á9Ø ¼3É�¼4µlË�¸�Ï[Á#��º9´¾;´Ø_¹�À Á;´µ�¶�¼4½ ¼n¾ Á ¹�Ë�Ë�¼4µÖ�¼4½ ¼4»4¼4µ�Æþ ó.È µx¶�¼[È [ Ñ;Û ä�Ã�¶�¼�À µ�Á ¼4½ µ�´�Á À ¸�µ�´Ø ¼�¸�½ ÖL´µ�À ¾ ´�Á À ¼;É�¸�¸�½T·�À ¸�Ø ¸�Ö�À ¾ Î4Ò�¼[Ø ´µ�¶�·�¸�¹�º�Ã�¸�µ�Á ¾ Á ¸�µ�¶nÀ µj¶�À ¼[Á À ��¶n¼3É�¼4µ�¼>¼4µ�¾T¼>¼4µÁ º;¼>¼>¶�¼4Ø À µ�Ö]Á ¹�¾ ¾ ¼4µ�Ö�¼8\ µ�Á ¼4ÖL½ ¼>¼4½ ¶[¼4µ�´Ø Á ¼3½ µ�´Á À ¼4è Æ Ñ;Û ³QÌ>é�Æþ ö Ñ;Û ³QÌ>Å�Ã�×�Í8¾ ¼4¿�Á ¼4Ï;·�¼4½.Ì>Þ�é�Å�Æþ ù���¼4Á�¾ Á ´�µ�¶�¿�¹�µ�Á�É�´µ���¼4¹�É�¼4½Qº9´¾Q¸�É�¼4½ À Ö�¼4µ�¾�µ�À ¼4Á�µ�À ¼4¹�º�Æ Û ØDÀ µnÌJÞ�ß�Þ;Ò�´3¶ á ¸�¼4½ À µ�Ö�´_À ¼4Á ¾�É�¼4½ Ö�¼4Ø À ��Ë�·�´´½ ¾�Ö�¼4¾ Î4Ò�½ ¼3É�¼4µÀ µV¼>¼4µV´½ Á À Ë�¼4ØDÀ µ�]"G K;JLK;^6D F G Q,_ `)M N!M D F<M D F G QLI"abI S D G Q/M I<J�Æ���¼4Á�Ö�À µ�Ö9Ò�À ¼4½U¸�Ïs¼>¼4µ=½ ¼3¿�Ø À ¼4Ë�´3´µ��VÆ�É�´µ=¶�¼4½Qär¸�Ø ¼4µ�Ã�Ò�¼4Á�Ò�¸�¸�è ¶É�´µ�Ò�¼3Á_Ø ´�µ�¶�·�¸�¹�º8Ë�¹�µ�¶�À Ö\·�¹�½ ¼>´¹xÉ�´µ�¶�¼=Ü=¼>¶�¼4½ Ø ´�µ�¶�¾ ¼VÕLÁ À Ë�¾ Á ¸�è Ï�¼4¾ Á ¾ Á ¸�è è ¼4µ�À µ�¶�¹�¾ Á ½ À ¼LÃF¶�À ¼VÀ µ�Ò�¼3Á »4¼4Ø è ¶�¼=Á À ��¶�¾ Î3Ò�½ À è Á Ã´Ø ¾ Ï�¼>¶�¼VÒ�¼3ÁC·�¸�¼4Ë��¼%c�^"F<M S I<R;I<J�X N;J,R!YUK8HLZUÃU¶�¼VË�½ À Á À ¼4Ër¸�¿�¶�¼VÖ�´µ�ÖL·�´½ ¼VØ ´�µ�¶�·�¸�¹�º À µr¾ Î4Ò�¼4½ ¿�¼=·�¼3º9¸�¸�½ ¶�À µ�Ö�¼4µ�Ò�´¶
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HQ�KHW� ODQGERXZNXQGLJ�RQGHU]RHN�NRQ�GDDU�QLHW�YDQ�ZRUGHQ� ORVJHPDDNW��+HW�
OLMNW�HURS�GDW�KHW�RQGHUNHQQHQ�YDQ�GLW�ODDWVWH�HHQ�UHODWLHYH�GRRUEUDDN�EHWHNHQGH�
LQ�KHW�WDPHOLMN�PRHL]DPH�RSHUHUHQ�YDQ�KHW�2$/��
�
� 5XLPWH�YRRU�KHW�YHOG�
� ,Q�KHW�GHEDW�RYHU� DOWHUQDWLHYH� ODQGERXZ�ERRG�GH�15/2�²�ELM�PRQGH�YDQ�
KHW�RYHUOHJRUJDDQ�HQ�DDQSDOHQGH� LQVWDQWLHV�²�UXLPWH�DDQ�DOOH�EHODQJKHEEHQGHQ��
,Q� ODDWVWH� LQVWDQWLH� NRRV� GH� UDDG� HHQ� SUDJPDWLVFK� VWDQGSXQW�� DOWHUQDWLHI� LV� GLH�
ODQGERXZ�GLH�RSORVVLQJHQ�DDQGUDDJW�YRRU�GH�EHOHLGVSUREOHPHQ�DDQJDDQGH�PLOL�
HX�� RYHUSURGXFWLH�� HQ]RYRRUW�� (HQ� GHUJHOLMN� SUDJPDWLVPH� ZDV� &OHYHULQJD�
YUHHPG�� ,Q�GH�GLVFXVVLHV�RYHU�KHW�2%6�RQGHU]RHN�EHHW�KLM� ]LFK�PHHU�HQ�PHHU�
YDVW� LQ�SURFHGXUHOH�NZHVWLHV�HQ�ZDW�KLM�]DJ�DOV�GH�EHOHLGVPDWLJH�XLWJDQJVSXQWHQ�
YDQ�KHW�ZHUN�YDQ�KHW�RYHUOHJRUJDDQ��KHW�UDSSRUW�YDQ�GH�VWXXUJURHS� ûú �+HW�KRHIW�
QLHW�WH�YHUED]HQ�LQGLHQ�KLM�]LMQ�KDNNHQ�LQ�KHW�]DQG�]HWWH�RPGDW�KLM�JHHQ�JHKRRU�
PHHQGH� WH�YLQGHQ�YRRU� ]LMQ� DUJXPHQWHQ�ZDW�EHWUHIW�GH�ZHWHQVFKDSSHOLMNH�RQ�
GHUERXZLQJ� YDQ� KHW� 2%6�RQGHU]RHN�� %LM� ]LMQ� DIVFKHLG�� YRRUMDDU� ������ ZHUG�
&OHYHULQJD�EHGDQNW�YRRU�]LMQ�LQEUHQJ�LQ�KHW�RYHUOHJRUJDDQ��RQGHU�PHHU�GRRU�DOV�
KRU]HO� YDQ�KHW�RYHUOHJ�RYHU� DOWHUQDWLHYH� ODQGERXZ� WH� IXQJHUHQ� ûû �%RHULQJD��RS�
W\SLVFK�LURQLVFKH�ZLM]H��PHUNWH�RS�GDW�PHW�KHW�YHUNHWWHUHQ�YDQ�GH�JHwQWHJUHHUGH�
ODQGERXZ�&OHYHULQJD� ]HJHQULMN�ZHUN� GHHG�� 
>���@� QDPHOLMN� KHW� YHUVQHOG�ZLQQHQ�
YDQ�VFHSWLVFKH�RQGHU]RHNOHLGHUV�YRRU�KHW�LGHH�YDQ�KHW�RQWZLNNHOHQ�YDQ�JHwQWH�
JUHHUGH�ODQGERXZ
� ° üü �
� 'H� 15/2� IDFLOLWHHUGH� GH� RSNRPVW� YDQ� GH� JHwQWHJUHHUGH� ODQGERXZ� LQ� GH�
YURHJH�MDUHQ�WDFKWLJ�RS�GH]HOIGH�PDQLHU�DOV�KLM�GDW�JHGDDQ�KDG�PHW�GH�ELRORJLVFK�
G\QDPLVFKH�ODQGERXZ�LQ�GH�ODWH� MDUHQ�]HYHQWLJ��'H�UDDG�ERRG�HHQ�SODWIRUP�HQ�
UXLPWH�YRRU�RQGHU]RHN��'H�ELRORJLVFK�G\QDPLVFKH�ODQGERXZ�YHUORRU�KDDU�FHQ�
WUDOH�SRVLWLH��HHQ�RQWZLNNHOLQJ�GLH�ELQQHQ�GH�15/2�QLHW�H[SOLFLHW�ZHUG�EHVSRH�
GLJG�PDDU�RRN�QLHW�WHJHQJHJDDQ��,Q�GLH�]LQ�OLHW�GH�15/2�¶KHW�YHOG·�HHQ�HLJHQ�
ULFKWLQJ� YLQGHQ�� 8LWJHVSURNHQ� V\PSDWKLH� YRRU� GH� RSNRPHQGH� JHwQWHJUHHUGH�
EHQDGHULQJ�LV�HU�HFKWHU�ZHO�GHJHOLMN�WH�EHVSHXUHQ�LQ�GH�GLYHUVH�YHUJDGHUYHUVODJHQ�
�������������������������������������������������������������������������������������������������������������������´è Ö�¼3º;¼4»4¼4µ�ÆTêC´µR¶�¼4½�är¸�Ø ¼4µkÏ�¼>¼4µ�¶�¼�¶�´Á[¶�¼xÖL½ ¸�µ�¶�¾ Ø ´ÖrÉ�´µk·�À ¸�Ø ¸�Ö�À ¾ Î4Ò�ç3¶�øLµ�´Ï�À ¾ Î4Ò�¼xØ ´�µ�¶�·�¸�¹�º À ½ ½ ´Á À ¸�µ�¼>¼4Ø8¼4µ¸�µ�º;¼3Á ¼4µ�¾ Î4Ò�´�¿�¿�¼4Ø À �	Ëxº9´¾]¼4µíÎ>¸�µ�¾ Á ´�Á ¼>¼4½ ¶�¼VÁ ¸�ÁC»4À ��µí¸�µ�Á ¾ Á ¼4Ø Á ¼4µ�À ¾]¶�´ÁC¶�¼}¸�É�¼4½ Ò�¼>À ¶�ÃUÀ µr¿�Ø ´3´�Á ¾_É�´µí¸�½ ¶�¼}¸�¿�»3´Ë�¼=Á ¼¾ Á ¼4Ø Ø ¼4µn¶�¸�¸�½.Ö�¸�¼>¶�¼8É�¸�¸�½ Ø À Î4Ò�Á À µ�Ö�Ã�¸�µ�¶�¼3½ »4¸�¼4Ë\À µ\Ö�´µ�Ö[Ò�´¶VÖ�¼4»4¼4Á{¼4µ}·�À ¸�Ø ¸�Ö�À ¾ Î3Ò�ç4¶�ø�µ�´Ï�À ¾ Î4Ò�¼]É�¸�¸�½ Ø À Î4Ò�Á ¼4½ ¾{À µn¶�À ¼4µ�¾ ÁÒ�´¶;Ö�¼4µ�¸�Ï�¼4µ�Æ�Ý=¼4è ¼4½ ¼4½ ¼4µ�¶;´3´µ[Ò�¼4Á Ñ9á Õ�ç4¸�µ�¶�¼4½ »4¸�¼4ËDÃ�Ï�¼>¼4µ�¶�¼_Ò�À �4Ã�7 ¾ Á ´´Á�·�À �UÉ�¸�¸�½ ·�´´ÁDÉ�´¾ Á�¶�´�Á�Ò�¼4Á�µ�¼4Ï�¼4µ[É�´�µ=¶�¼4»4¼¿�½ ¸�¼3É�¼4µ\Ö�¼>¼4µ\»4À µ\Ò�¼>¼4è Á Ã"� Æ Æ Æ � 7 ÆDÈ µ\»>À ��µ\½ ¼4¿�Ø À ¼4Ë}·�¼4Á ¸�¸�Ö�¶�¼ á ¸�¼4½ À µ�Ö�´]¶�´�ÁUÒ�¼4ÁFärÀ µ�À ¾ Á ¼4½ À ¼;À µ�¾ ¿�¼>¼4Ø ¶�¼;¸�¿VÉ�½ ´Ö�¼4µ\¹�À Á{¶�¼¾ ´Ï�¼4µ�Ø ¼3É�À µ�Ö=¼4µ\¶�´´½ ·�À �C¼>¼4µA ¸�¿�¼4µn¼4µ=É�¸�¸�½ »4À Î4Ò�Á À Ö[¿�¸�¾ À Á À ¼4è�·�¼4Ø ¼>À ¶A� É�¸�¼4½ ¶�¼8�Fº9´3´½ ·�À �]¸�µ�¶�¼4½ »4¸�¼3Ë\À µ\¶�¼;¼>¼4½ ¾ Á ¼8¿�Ø ´´�Á ¾·�¼>¶�¸�¼4Ø ¶�À ¾;¸�Ï ¸�¿�Ë�¸�½ Á ¼nÁ ¼4½ Ï�À ��µ�·�½ ¹�À Ë�·�´½ ¼j´µ�Á º;¸�¸�½ ¶�¼4µ�¸�¿�´3Î3Á ¹�¼4Ø ¼\É�½ ´Ö�¼4µlÁ ¼nË�½ À ��Ö�¼4µ�� Æ.æ;¼nË�¼4¹�»4¼\É�¸�¸�½�¼J¼4µ·�À ¸�Ø ¸�Ö�À ¾ Î4Ò�ç4¶�ø�µ�´Ï�À ¾ Î4Ò\·�¼>¶�½ À ��èUÀ µj¶�¼[¸�·�¾{Ë�º9´Ï�É�¸�Ø Ö�¼4µ�¾ á ¸�¼4½ À µ�Ö�´8µ�À ¼4ÁUÉ�¸�¸�½ ÁU¹�À Á{Ö�¼4Ø ¸�¸�è ¾ ¸�É�¼4½ º;¼4Ö�À µ�Ö�¼4µ�Ã�Ï�´3´½T¹�À ÁÒ�¼4Á�è ¼>À Á�¶�´Á�¶�¼4»4¼_½ À Î3Ò�Á À µ�Ö8¶�¼TÏ�¼>¼4¾ Á ¼_¿�½ ´Ë�Á À ¾ Î4Ò�¼C¼4½ É�´½ À µ�Ö8Ò�´¶;¸�¿[Ò�¼3Á�Ö�¼4·�À ¼>¶8É�´�µ=´Ø Á ¼4½ µ�´�Á À ¼3É�¼_Ø ´�µ�¶�·�¸�¹�º9Ï�¼3Á Ò�¸�¶�¼4µ�Æþ ý"$C¼4µ�µ�¼4Ø À ��Ë=Ë�º9´ÏoÒ�¼3ÁU¸�¸�Ë=·�À µ�µ�¼4µ}¶�¼]·�À ¸�Ø ¸�Ö�À ¾ Î4Ò�ç4¶�ø�µ�´Ï�À ¾ Î4Ò�¼]É�¼4½ ¼4µ�À Ö�À µ�Ö[Á ¸�ÁF´3´µ�É�´½ À µ�Ö�¼4µ�Æ á ¸�¼4½ À µ�Ö�´C¾ Î4Ò�½ ¼>¼4èQ¸�¿ÌJé;´¹�ÖL¹�¾ Á ¹�¾{Ì>Þ�é�Ð�� ·�½ À ¼4è�À µ=´½ Î3Ò�À ¼4è á ¸�¼3½ À µ�Ö�´U�Q´´µ���¼4¹�É�¼4½U¼4µ[ÊR´µ�¾ À µ�Ë�¶�´ÁQÚ_Ø ¼3É�¼4½ À µ�Ö�´� À µV¶�À ¼_Ë�½ À µ�Ö�¼4µV¶�¼_Ë�¸�¹�¾Q¸�¿¶�¼TË�¸�¿;Ë�½ À ��ÖLÁ � Æþ þ Ñ;Û ³QÌJå�Ã�ÌJÄ8è ¼4·�½ ¹�´½ À�ÌJÞ�é�ß�Ð�Ã�¿�¹�µ�Á�Þ�Æ² ÿ ÿ�ÊR¼4½ Ë�½ ´�¿�¿�¸�½ Á á ¸�¼4½ À µ�Ö�´>Ã���¹�Ø À ç3µ�¸�É�¼4Ï;·�¼3½.ÌJÞ�éL×�Ã�·�Ø »JÆ�Å�Æ
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HQ�DQGHUH�VWXNNHQ��%LQQHQ�GH�UDDG�ZHUG�GH�JHwQWHJUHHUGH�ODQGERXZ�RRN�JH]LHQ�
DOV�GH�EHQDGHULQJ�PHW�KHW�PHHVWH�WRHNRPVWSHUVSHFWLHI�YRRU�GH�SUREOHPHQ�ZDDU�
PHH�GH�ODQGERXZ�JHFRQIURQWHHUG�ZDV���
�
� �������*HwQWHJUHHUG�RS�GH�SROLWLHNH�DJHQGD�
� +HW�FRQFHSW�¶JHwQWHJUHHUGH�ODQGERXZ·�NZDP�LQ�GH�ORRS�YDQ�GH�MDUHQ�WDFKWLJ�
RS� GH� SROLWLHNH� DJHQGD�� PDDU� ELM� GH� RPPHNHHU� YDQ� KHW� PLQLVWHULH� EOHHI� GH�
15/2� RS� DIVWDQG�� (HQ� FHQWUDOH� URO� ZDV� ZHJJHOHJG� YRRU� KHW� &HQWUXP� YRRU�
/DQGERXZ�HQ�0LOLHX�YDQ�9DQ�GHU�:HLMGHQ��KHW�&/0��GDW�ZH�DO�ELM�GH�RQWZLN�
NHOLQJ� YDQ� KHW� 2%6�RQGHU]RHN� WHJHQ� ZDUHQ� JHNRPHQ�� +HW� RQWZLNNHOGH� HHQ�
VRFLDDO�HFRQRPLVFK� FRQFHSW� YDQ� ¶JHwQWHJUHHUGH� ODQGERXZ·� ° ü>° � +LHULQ� ZHUG� GH�
ODQGERXZ�DOV�HHQ�PDDWVFKDSSHOLMN�YHUVFKLMQVHO�EHQDGHUG��ZDDUELM�HFRQRPLVFKH�HQ�
HFRORJLVFKH�EHODQJHQ�LQ�GH�YROOH�EUHHGWH�ZHUGHQ�JHDQDO\VHHUG���
� 9DQ� GHU� :HLMGHQ� NUHHJ� WRHJDQJ� WRW� KHW� EHOHLG� YLD� GH� :HWHQVFKDSSHOLMNH�
5DDG�YRRU�KHW�5HJHULQJVEHOHLG� �:55���,Q������ZHUG�KHW�SURMHFW� ¶%HOHLGVJH�
ULFKWH�WRHNRPVWYHUNHQQLQJ·�DIJHVORWHQ�PHW�KHW�UDSSRUW�(HQ�YHUUXLPLQJ�YDQ�SHUVSHF�
WLHI�� GDW� ELM]RQGHUH� DDQGDFKW� DDQ� GH� ODQGERXZ� EHVWHHGGH�� 9RRU� GH� XLWZHUNLQJ�
YDQ� KHW� LGHH� YDQ� HHQ� ¶ODQGERXZ�PHW� YHUEUHGH� GRHOVWHOOLQJ·�ZHUG� GH� YDNJURHS�
0LOLHXELRORJLH�YDQ�GH�XQLYHUVLWHLW�YDQ�/HLGHQ� LQJHVFKDNHOG��:55�OLG�&�7��GH�
:LW� VSHHOGH�HHQ� LQVWUXPHQWHOH� URO�RP�GH�DQDO\VH�EXLWHQ�JHYHVWLJGH� ODQGERXZ�
NULQJHQ� ²�:DJHQLQJHQ� ²� WH� SODDWVHQ� ° ü�± � +HW� UHVXOWHHUGH� LQ� HHQ� YRRUVWXGLH� XLW�
�����RQGHU�GH�WLWHO�%RXZVWHQHQ�YRRU�HHQ�JHwQWHJUHHUGH�ODQGERXZ� ° ü�î �'DDUELM�ZHUG�LQ�
VDPHQZHUNLQJ�PHW�KHW�/(,�HHQ�PRGHO�YRRU�GH�1HGHUODQGVH�ODQGERXZ�RQWZLN�
NHOG�ZDDULQ�GH�RQGHUOLQJH�DIZHJLQJ�HQ�KHW�WRHWVHQ�YDQ�GH�YHUHQLJEDDUKHLG�YDQ�
GRHOVWHOOLQJHQ� YRRU� PLOLHX�� ODQGERXZ�� HQHUJLH�� ZHUNJHOHJHQKHLG� HQ� LQNRPHQ�
NZDQWLWDWLHI� RQGHU]RFKW� NRQGHQ� ZRUGHQ� ° üï � +HW� FRQFHSW� ¶JHwQWHJUHHUGH� ODQG�
ERXZ·�ZHUG�KLHU�RPVFKUHYHQ�DOV�¶KHW�QDVWUHYHQ�YDQ�PHHUGHUH��KHOGHU�RPVFKUH�
YHQ� VRFLDOH��HFRQRPLVFKH�HQ�PLOLHXGRHOVWHOOLQJHQ� WHJHOLMN�PHW�]R�PLQ�PRJHOLMN�
DIZHQWHOLQJ�HQ�WHJHQ�]R�ODDJ�PRJHOLMNH�NRVWHQ·��LQ�SODDWV�YDQ�XLW�WH�JDDQ�YDQ�GH�
VWULMGLJKHLG�YDQ�GHUJHOLMNH�GRHOVWHOOLQJHQ� ° ü3ð �+HW� FRQFHSW�ZHUG�H[SOLFLHW� JHFRQ�
WUDVWHHUG�PHW� ¶JHwQWHJUHHUGH�SODDJEHVWULMGLQJ·�²�KHW�EHKHOVW� LQWHJUDWLH�YDQ�GRHO�
VWHOOLQJHQ� LQ� SODDWV� YDQ�PLGGHOHQ� ²�PHW� ¶DOWHUQDWLHYH� ODQGERXZ·� ²� JHHQ� YRRU�
VFKULMYHQ�YDQ�EHGULMIVV\VWHPHQ�RI�PLGGHOHQ��JHHQ�KHULQULFKWLQJ�YDQ�GH�PDUNW�HQ�
JHHQ�JURWHUH�URO�YDQ�GH�RYHUKHLG�²�HQ�PHW� ¶PLOLHXYULHQGHOLMNH� ODQGERXZ·�²�GH�
GRHOVWHOOLQJHQ�]LMQ�EUHGHU� ° üô ��
������������������������������������������������² ÿ ²9æ;¼närÀ Ø À ¼4¹�¶�¼4è ¼4µ�¾ À ¼4ç3µ�¸�Á ´ed2I W J/M I V
S I I S R;I�f�N;J,R!YUK8HLZm¹�À ÁVÌJÞ�ß�Þ�ÃTÖ�¼>¾ Î4Ò�½ ¼3É�¼4µk¶�¸�¸�½ á ´½ Á��Q¶�¼4Ø Ã_À µ�Á ½ ¸�¶�¹�Î>¼>¼4½ ¶�¼x¶�À Á·�¼4ÖL½ À ¿DÆ² ÿ Ç�È µ�Á ¼4½ É�À ¼3ºRÝ=´�·�·�À µ�Ö�¼LÃ�å"��¹�µ�À�Å�Í�Í�Ä�Æ/��À �UÏ�¼>¼4µ�Á�¶�´Á�¶�À Á�¼>¼4µ[Ö�¸�¼>¶�¼_»3´3´�Ë9º9´¾ Æ² ÿ ñ�êC´µ[¶�¼4½�ÊR¼>À �¶�¼3µ�Ã á ¸�¹�º9¾ Á ¼4µ�¼4µ;É�¸�¸�½Q¼>¼4µ�Ö�¼8\ µ�Á ¼4ÖL½ ¼>¼4½ ¶�¼_Ø ´µ�¶�·�¸�¹�º�Æ² ÿ ò�êC´µ[¶�¼4½�Êk´Ø Ã�ÕL¿�¼>¼4Ø ½ ¹�À Ï[Á ¼TÉ�¸�¸�½F¼>¼4µ�ÖL¼8\ µ�Á ¼4ÖL½ ¼>¼4½ ¶�¼_Ø ´µ�¶�·�¸�¹�º�Æ² ÿ ó�êC´µ[¶�¼4½�ÊR¼>À �¶�¼3µ�Ã�abK8HLZ?F<M I<JLI<J�Ã�ß�×�Æ�Êk´Ø Ã�`!g�I I<X S H,D ^hM I�ÃDÌ�Æ² ÿ ö�êC´µ[¶�¼4½�ÊR¼>À �¶�¼3µ�Ã�abK8HLZ?F<M I<JLI<J�Ã�ß�Ð�çß�Ä�Æ
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� 'H�LURQLH�ZLO�GDW�MXLVW�YRRUGDW�KHW�:55�UDSSRUW�GH�JHwQWHJUHHUGH�ODQGERXZ�
RS�GH�SROLWLHNH�DJHQGD�]HWWH��GH�DDQGDFKW�YRRU�RQGHU]RHN�QDDU�DOWHUQDWLHYH�ODQG�
ERXZ�DDQ�KHW�YHUZDWHUHQ�ZDV��,Q�QRYHPEHU������ZHUG�LQ�KHW�2$/�JHPHOG�GDW�
GH�/DQGERXZKRJHVFKRRO�]LFK�EHUDDGGH�RYHU�KHW�YRRUW]HWWHQ�YDQ�KHW�RQGHUZLMV�
HQ�RQGHU]RHN�RS�KHW�JHELHG�YDQ�DOWHUQDWLHYH�ODQGERXZ� ° üõ �(U�ZDV�NUDFKWLJH�WH�
JHQVWDQG� YDQ� PHQVHQ� DOV� 9HUYHOGH�� GLH� KHW� PDDU� RQ]LQ� YRQGHQ�� 0DDU� WHYHQV�
ZHUG� JHPHOG� GDW� GH� /DQGERXZKRJHVFKRRO� ]LFK� EHJRQ� WH� UHDOLVHUHQ� GDW� ]H� GH�
ERRW�YDQ�GH�JHwQWHJUHHUGH� ODQGERXZ�GUHLJGH� WH�PLVVHQ��'H]H�ERRW�NZDP�QLHW�
YDQXLW�1DJHOH�RI�GH�15/2��PDDU�YDQXLW�/HLGHQ�HQ�GH�:55���
� %RXZVWHQHQ�JDI�DDQOHLGLQJ�WRW�HHQ�EUHHG�JHGUDJHQ�GHEDW��ZDDUELM�RS�GH�/DQG�
ERXZKRJHVFKRRO� LQ� ����� HHQ� FRQJUHV�ZHUG� EHOHJG�� GLYHUVH� LQVWDQWLHV� ]RDOV� GH�
6WLFKWLQJ�1DWXXU�HQ�0LOLHX�HHQ�UHDFWLH�JDYHQ�HQ�PLQLVWHU�*��%UDNV�LQ������PHW�
HHQ�VWDQGSXQW�NZDP��GDW�RS�]LMQ�EHXUW�ZHHU�UHDFWLHV�NUHHJ�YDQ�RQGHU�PHHU�GH�
YDNJURHS�0LOLHXELRORJLH��$DQ�GH�YRRUDYRQG�YDQ�KHW�GHEDW�RS���IHEUXDUL������LQ�
GH�YDVWH�&RPPLVVLH�YRRU�/DQGERXZ�YDQ�GH�7ZHHGH�.DPHU�RYHU�KHW�VWDQGSXQW�
YDQ�GH�PLQLVWHU��SXEOLFHHUGH�1DWXXU�HQ�0LOLHX�HHQ�QRWLWLH�ZDDULQ�NULWLVFK�JHNH�
NHQ� ZHUG� QDDU� GH� SUDNWLVFKH� FRQVHTXHQWLHV� YDQ�%RXZVWHQHQ� ° üú � 'H� QRWLWLH� ZDV�
JHVFKUHYHQ� GRRU� 'ROI� /RJHPDQQ�� PHW� PHGHZHUNLQJ� YDQ� 5RE� %RHULQJD� HQ�
+DUP�YDQ�GHU�:DO��1DWXXU�HQ�0LOLHX�]HWWH�JURWH�YUDDJWHNHQV�ELM�GH�VWHOOLQJ�YDQ�
GH�PLQLVWHU�GDW�KLM�GH�PHHVWH�GRHOVWHOOLQJHQ�YDQ�%RXZVWHQHQ�UHHGV� LQ�]LMQ�EHOHLG�
KDG� YHUZHUNW� HQ� FRQVWDWHHUGH� GDW� HU� LQ� KHW� JHKHHO� JHHQ� DDQNRQGLJLQJHQ� YRRU�
EHOHLGVZLM]LJLQJHQ�WH�YLQGHQ�ZDUHQ�LQ�GLHQV�¶VWDQGSXQW·��'H�VWLFKWLQJ�PLVWH�HHQ�
V\VWHPDWLVFKH�DDQSDN�YDQ�JHwQWHJUHHUGH�ODQGERXZ�LQ�KHW�EHOHLG�HQ�FRQVWDWHHUGH�
GDW�NQHOSXQWHQ�WH�ODDW�ZHUGHQ�RQWGHNW�HQ�YHUKROSHQ��,Q�GH�QRWLWLH�ZHUGHQ�GH]H�
NQHOSXQWHQ�LQ�NDDUW�JHEUDFKW��LQ�KHW�ELM]RQGHU�GLH�RS�KHW�JHELHG�YDQ�RQGHU]RHN�
HQ�GH�GRRUVWURPLQJ�YDQ� UHVXOWDWHQ�GDDUYDQ�QDDU�GH�SUDNWLMN� ° üû �$OOH� UHGHQ�YRRU�
EH]RUJGKHLG�HQ�RSJHWURNNHQ�ZHQNEUDXZHQ�ELM�KHW�EOLMPRHGLJH�VWDQGSXQW�YDQ�GH�
PLQLVWHU��9LD�GH�URXWH�YDQ�GH�:55�NUHHJ�KHW�GHEDW�RYHU�DOWHUQDWLHYH�ODQGERXZ�
HHQ� VWHYLJH� LPSXOV�� ZDDUELM� GH� PLQLVWHU� LQ� LHGHU� JHYDO� IRUPHHO� HHQ� VWDQGSXQW�
LQQDP�� ,QKRXGHOLMN� JDI� KHW� RRN� HHQ� QLHXZH� GUDDL�� KHW� EUHGH� FRQFHSW� ¶JH�
LQWHJUHHUGH�ODQGERXZ·�VWRQG�QX�SURPLQHQW�RS�GH�DJHQGD���
� %LQQHQ�GH�15/2�ZDV�PHQ�RS�GH�KRRJWH�YDQ�GH]H�RQWZLNNHOLQJHQ��%RXZVWH�
QHQ� ZHUG� XLWYRHULJ� EHVSURNHQ� LQ� GH� UDDG�� PHW� DOV� NULWLHN� GDW� KHW� WH� PDFUR�
HFRQRPLVFK�ZDV� °° ü �*HwQWHUQDOLVHHUG�ZHUG�KHW�EHJULS�RS�GDW�PRPHQW�HFKWHU�QLHW��
.LMNW�PHQ�ELMYRRUEHHOG�QDDU�GH�1DWXXU�HQ�0LOLHX�QRWLWLH��ZDDUDDQ�%RHULQJD�]LMQ�
NHQQLV� YDQ� ORSHQGH� SURMHFWHQ� KDG� ELMJHGUDJHQ�� GDQ� EHVWDDW� GH� LQYHQWDULVDWLH�
YRRUDO�XLW�HHQ�RYHU]LFKW�YDQ�ORSHQGH�SURMHFWHQ�GLH�QX�RQGHU�GH�QRHPHU�¶JHwQWH�
������������������������������������������������² ÿ ù Ñ;Û ³QÌJé�Ã_Å�Þíµ�¸�É�¼4Ï;·�¼4½nÌJÞ�éLÐ�Æ Ñ ¿�¶�¼x³�´µ�¶�·�¸�¹�º8Ò�¸�Ö�¼4¾ Î4Ò�¸�¸�Ø]Ø ¼>¼4è ¶�¼4µRÀ ¶�¼>¼;i4µR¶�´�Á[Ö�¼8\ µ�Á ¼4ÖL½ ¼>¼4½ ¶�¼xØ ´µ�¶�·�¸�¹�º¸�¿�Ö�¼4µ�¸�Ï�¼4µ[»4¸�¹[Ï�¸�¼4Á ¼3µ;º;¸�½ ¶�¼4µ[¶�¸�¸�½Q¼4Ø Ë�¼_Ø ¼>¼4½ ¾ Á ¸�¼4Ø Æ² ÿ ý�³�¸�Ö�¼4Ï�´�µ�µ�Ã
j�JLI<X g�H/J/M I<J�Æ² ÿ þ�³�¸�Ö�¼4Ï�´�µ�µ�Ã
j�JLI<X g�H/J/M I<J�Ã�×�ç3Ð�Æ² ² ÿ�Ý�Å�×���´µ�é�Ä�Æ
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JUHHUGH�ODQGERXZ·�ZRUGHQ�JHVFKDDUG��.DOGHQ�ZLMVW�HURS�GDW�GH�15/2�LQ�GH�ODWH�
MDUHQ� WDFKWLJ� QRJ� VWHUN� ODQGERXZNXQGLJ� GDFKW� RYHU� RQGHU]RHNVYUDJHQ� HQ� GH�
LQYDOVKRHN�YDQ�QDWXXU�HQ�PLOLHX�]LFK�QRJ�QLHW�HLJHQ�KDG�JHPDDNW� °°° �,Q�GH�PHHU�
MDUHQYLVLHV�� ]LH�KRRIGVWXN���� LV�GXLGHOLMN�GDW� ¶JHwQWHJUHHUGH� ODQGERXZ·�QLHW� IXQ�
JHHUGH�DOV�RUGHQHQG�SULQFLSH��'H�HHUVWH�PHHUMDUHQYLVLH��RYHU������������VFKHWVWH�
WZHH�H[WUHPHQ�YRRU�GH�RQWZLNNHOLQJ�YDQ�GH�ODQGERXZ�HQ�QDP�GDDUELM�HHQ�QHX�
WUDOH�SRVLWLH�LQ��'H�WZHHGH��RYHU������������RSHQGH�PHW�HHQ�XLWJHVSURNHQ�YLVLH�
RS� GH� RQWZLNNHOLQJ� YDQ� KHW� YHOG� ZDDULQ� GH� SUREOHPDWLHN� YDQ� SURGXFWLHRYHU�
VFKRWWHQ�� PLOLHX�� HQ� ODQGVFKDSVEHODVWLQJ� FHQWUDDO� VWRQGHQ�� 'H� JHwQWHJUHHUGH�
ODQGERXZ�DOV�]RGDQLJ�ZHUG�DOOHHQ�LQ�GH�VHFWRUELMGUDJH�DOV�ppQ�YDQ�GH�WLHQ�VSHHU�
SXQWHQ� RSJHYRHUG��+HW� EHJULS� DOV� ]RGDQLJ� NZDP� LQ� KHW�PHHUMDUHQSODQ� YHUGHU�
QLHW�WHU�VSUDNH��GH�LQWHJUDWLH�YDQ�SURGXFWLH��QDWXXU�HQ�PLOLHX�YRUPGH�JHHQ�NDGHU�
YRRU�GH�RQGHU]RHNVSODQQHQ���
� 'H�15/2�PHQJGH�]LFK�QLHW�UHFKWVWUHHNV�LQ�KHW�SROLWLHNH�GHEDW�RYHU�GH�KHU�
]LHQLQJ�YDQ�GH� ODQGERXZ��+RHZHO� LQ�GH�RQGHUERXZ�HHQ�EHJULS� ¶JHwQWHJUHHUG·�
WRW� RQWZLNNHOLQJ� ZDV� JHNRPHQ�� ZDDULQ� YDQXLW� GH� ODQGERXZ�NXQGLJH�� SUDNWLMN�
EUHGHUH�GRHOVWHOOLQJHQ�ZHUGHQ�JHIRUPXOHHUG� HQ�GDW�GH� WHJHQVWHOOLQJ� DOWHUQDWLHI�
JDQJEDDU�RYHUEUXJGH��ZHUG�GLW�QLHW� LQJH]HW�RP�GH�SROLWLHNH�DJHQGD� WH�YHUVWHU�
NHQ��:DW�GDW�EHWUHIW��ZDV�KHW�JURHLHQGH�EHVHI�YDQ�GH�EHOHLGVUHOHYDQWLH�YDQ�ODQG�
ERXZNXQGLJ�RQGHU]RHN�LQ�GH�HHUVWH�SODDWV�JHULFKW�RS�KHW�RQGHU]RHNVYHOG�]HOI���
�
� �����/DQGERXZ�LQ�KHW�QDWXXUOLMNH�HQ�SROLWLHNH�ODQGVFKDS�
� 3DUDOOHO� DDQ� KHW� RYHUOHJRUJDDQ� HQ� KHW�2%6�RQGHU]RHN� GUDDLGH� KHW�&2$/�
SURMHFW�� ¶FR|UGLQDWLH� RQGHU]RHN� DDQJHSDVWH� ODQGERXZ·�� 'LW� SURMHFW� YRUPW� HHQ�
DSDUWH�FDVH��GLH�LQWHUHVVDQW�LV�RPGDW�GH�15/2�]LFK�KLHUPHH�PLGGHQ�LQ�GH�YHU�
EUHGLQJ�YDQ�KHW�0LQLVWHULH�YDQ�/DQGERXZ�QDDU�QDWXXU� HQ�PLOLHX�EHYRQG��%R�
YHQGLHQ�ZDV�KHW�SURMHFW�HHQ�YURHJ�YRRUEHHOG�YDQ�GH�YHUPDDWVFKDSSHOLMNLQJ�YDQ�
GH�ODQGERXZ�GLH�LQ�GH�15/2�]LFKWEDDU�ZDV�HQ�ELHGW�GH�RQWZLNNHOLQJ�YDQ�KHW�
SURMHFW� JHOHJHQKHLG� GH� ZHQGLQJ� QDDU� EHOHLGVJHULFKWKHLG� RS� KHWHUGDDG� WH� EH�
WUDSSHQ���
�
� �������$DQJHSDVWH�ODQGERXZ�YDQ�ZHWHQVFKDS�QDDU�EHOHLG�
� &2$/�ZDV�KHW�UHVXOWDDW�YDQ�HHQ�JHOXNNLJH�VDPHQORRS�YDQ�RPVWDQGLJKHGHQ��
$DQ�GH� HQH� NDQW�ZDUHQ� HU� LQ� GH�15/2�SODQQHQ�RQWZLNNHOG� YRRU� RQGHU]RHN�
QDDU�DDQJHSDVWH�ODQGERXZ�ZDDUYRRU�HFKWHU�JHHQ�PLGGHOHQ�ZDUHQ�RP�GLH�XLW�WH�
YRHUHQ��$DQ�GH�DQGHUH�NDQW�ZDV�ELM�GLYHUVH�SURYLQFLHV�EHKRHIWH�DDQ�RQGHU]RHN�
QDDU� ODQGERXZ� LQ� JHELHGHQ�PHW� HHQ� QDWXXUGRHOVWHOOLQJ��'H�15/2�EUDFKW� GLH�
WZHH�VDPHQ���
� 
(HQ�DNWXHOH�NZHVWLH�ZDDU�GH�6WXXUJURHS�QRJ�HHQV�GH�DDQGDFKW�RS�YHVWLJW� LV�
GH� YUDDJ� KRH� ODQGERXZ� GLHQW� WH� ZRUGHQ� EHGUHYHQ� LQ� JHELHGHQ�ZDDU� YRRU� GH�
������������������������������������������������² ² ²�È µ�Á ¼4½ É�À ¼3º'$C´Ø ¶�¼4µ�Ã�Å�å8Ï�¼>À�Å�Í�Í�Ä�Æ
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ODQGERXZ�EHSHUNHQGH�YRRUZDDUGHQ�JHOGHQ�
 °° ± �%LQQHQ�GH�15/2�EHVWRQG�KLHU�
YRRU� VLQGV� ����� HHQ� FRPPLVVLH�� GH�&RPPLVVLH�2QGHU]RHN�1DWXXU�� HQ� /DQG�
VFKDSVEHKHHU�GRRU�/DQGERXZEHGULMYHQ��'H� DDQOHLGLQJ� YRRU� GH� LQVWHOOLQJ� HUYDQ�
ZDV�HHQ�YUDDJ�YDQXLW�KHW�0LQLVWHULH�YDQ�&XOWXXU��5HFUHDWLH�HQ�0DDWVFKDSSHOLMN�
:HUN�HQ�GH�DFKWHUJURQG�YRUPGH�GH�5HODWLHQRWD�XLW������ °° î �)ORULV�=XLGHPD�KLHU�
RYHU��GH�'%/�²�'LUHFWLH�%HKHHU�/DQGERXZJURQGHQ�²�KDG�EHODQJ�ELM�KHW�WKHPD��
PDDU�KDG�JHHQ�JHOG�YRRU�RQGHU]RHN��=LM�SUREHHUGH�GDDURP�'/2�LQVWLWXWHQ� WH�
LQWHUHVVHUHQ� °° ï �'H�FRPPLVVLH�YLHO�RQGHU�GH�DIGHOLQJ��LQ�YRRUEHUHLGLQJ��/DQGLQ�
ULFKWLQJ���
� =RDOV� LQ� KRRIGVWXN� �� EHVSURNHQ� LV�� ZDV� GH� DIGHOLQJ� /DQGLQULFKWLQJ� EUHGHU�
RSJH]HW�GDQ�GH�WUDGLWLRQHOH�SURGXFWLHDIGHOLQJHQ�YDQ�GH�15/2��(U�SDUWLFLSHHU�
GHQ�PHHU�LQVWDQWLHV�YDQ�EXLWHQ�GH�ODQGERXZVHFWRU�LQ�HQ�GH�EHOHLGVGLUHFWLHV�YDQ�
/DQGERXZ�ZDUHQ� HU� GLUHFWHU� LQ� EHWURNNHQ��0HW� GH� ODQGERXZ�RYHUVFKULMGHQGH�
RS]HW�YDQ�GH�DIGHOLQJ�/DQGLQULFKWLQJ�HQ�GH�LQVWHOOLQJ�YDQ�GH�&RPPLVVLH�1DWXXU��
HQ�/DQGVFKDSVEHKHHU�DQWLFLSHHUGH�GH�15/2�YURHJ�RS�LQJULMSHQGH�RQWZLNNHOLQ�
JHQ�LQ�GH�VHFWRU��0HW�GH�5HODWLHQRWD�ZDV�GH�YHUZHYHQKHLG�YDQ�ODQGERXZ�PHW�GH�
RPJHYLQJ� LQ� HHQ� EHOHLGVNDGHU� JHYDW�� 9RRUDOVQRJ� YLHO� GLW� EHOHLGVWHUUHLQ� RQGHU�
WZHH�PLQLVWHULHV��PDDU�GDW�]RX�LQ������YHUDQGHUHQ�WRHQ�QDWXXUEHKHHU�HQ�RSHQ�
OXFKWUHFUHDWLH�RYHUJLQJHQ�YDQ�&XOWXXU�QDDU�/DQGERXZ���
� 1D�HHQ�PRHL]DPH�VWDUW�SURGXFHHUGH�GH�&RPPLVVLH�1DWXXU��HQ�/DQGVFKDSV�
EHKHHU� LQ� ����� HHQ� UDSSRUW� °°	ð � 'DW� LQYHQWDULVHHUGH� HFRORJLVFKH� HQ� ODQGERXZ�
NXQGLJH�FULWHULD��DQDO\VHHUGH�KXQ�RQGHUOLQJH�VDPHQKDQJ�HQ�ERRG�HHQ�XLWZHUNLQJ�
YDQ�RQGHU]RHNVYUDJHQ�QDDU�YHUVFKLOOHQGH�VRRUWHQ�ODQGERXZJHELHGHQ�HQ�YRRUVWHO�
OHQ�YRRU�QDGHU�RQGHU]RHN�YDQ�SUDNWLMNVLWXDWLHV�HQ�HHQ�YHUJHOLMNLQJ�YDQ�EHGULMIV�
PRGHOOHQ�� ,Q� HHQ� EHJHOHLGHQGH� EULHI� DDQ� GH� PLQLVWHU� EHQDGUXNWH�:DQVLQN� GH�
YHUPDDWVFKDSSHOLMNLQJ�YDQ�ODQGERXZYUDDJVWXNNHQ�HQ�GH�FRQFOXVLH�XLW�KHW�UDSSRUW�
GDW� KHW� RQGHU]RHN� YROGRHQGH� PRJHOLMNKHGHQ� KDG� RP� QXWWLJH� ELMGUDJHQ� WH�
OHYHUHQ� DDQ� EHOHLGVYRUPLQJ�� ,Q� GH� XLWZHUNLQJ� YDQ� GH� RQGHU]RHNVSODQQHQ� RQW�
VSRQ�]LFK�HHQ�GLVFXVVLH�RYHU�KHW�DFFHQW�GDW�KHW�RQGHU]RHN�]RX�PRHWHQ�NULMJHQ��
EHVFKULMYHQG� HQ� PRGHOPDWLJ� RQGHU]RHN� QDDU� EHGULMIVV\VWHPHQ� RI� DQDO\WLVFK�
RQGHU]RHN� °° ô �'DW�ODDWVWH�ZDV�EHWHU�XLWYRHUEDDU�RS�GH�NRUWH�WHUPLMQ�HQ�GDDUPHH�
JHPDNNHOLMNHU�XLW�WH�YRHUHQ�JHJHYHQ�GH�EHSHUNWH�RQGHU]RHNVFDSDFLWHLW��.HQPHU�
NHQG�LV�GDW�GH�GLVFXVVLH�YDQXLW�ZHWHQVFKDSSHOLMN�SHUVSHFWLHI�JHYRHUG�ZHUG�HQ�QLHW�
ZHUG� GRRUJHWURNNHQ� QDDU� KHW� WKHPD� YDQ� GH� DDQJHSDVWH� ODQGERXZ� DOV� ]RGDQLJ��

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

������������������������������������������������² ² ù�È ÅDÌ>´¿�½ À Ø é�Í�Ã�É�¼4½ ¾ Ø ´Ö�Æ² ² ý�»4À ¼TÉ�¼4½ ¾ Ø ´Ö8æ8Ý�Å�é �´µ�é�Ì�Æ² ² þ�æ9Ý[×���´µ�é�Í���µ�½ Ø ¸�÷>ß�Þ�÷>Êk×�Ä�Ä�´>Æ² Ç ÿ�ÈÌ>Å�¾ ¼4¿�é�Í�Ã�É�¼4½ ¾ Ø ´Ö�Æ² Ç ²�æ9Ý[×���´µ�é�Í�Ã�É�¼4½ ¾ Ø ´Ö�Æ² Ç Ç�æ;À Á9º;´¾[¼>¼4µ�Ã_»4¼4ÖíÏ�´3´½�ÃCÀ µ�Á ¼4½ ¿�½ ¸�É�À µ�Î>À ´3´Ø]¸�É�¼4½ Ø ¼4Ö�´¶lÒ�¸�ÎLÆ Ñ ¿�Ï�¼4½ Ë�¼4Ø À �	ËkÀ ¾�¶�´�Á�¼4½�ÃC´�µ�¶�¼4½ ¾[¶�´�µR¸�¿�´µ�¶�¼4½ ¼·�¼4Ø ¼>À ¶�¾ Ö�¼4·�À ¼>¶�¼4µ�Ã�Ö�¼>¼4µ}À µ�Á ¼4½ ¿�½ ¸�É�À µ�Î>À ´´ØD¸�É�¼4½ Ø ¼4Ö[¸�É�¼4½UØ ´µ�¶�·�¸�¹�ºq·�¼4¾ Á ¸�µ�¶�Æ�æ9´Á�»4¸�¹VÁ ¼]Ï[´�Ë�¼4µ=Ë�¹�µ�µ�¼4µVÒ�¼3·�·�¼4µ=Ï�¼4Á¶�¼C¸�½ Ö�´�µ�À ¾ ´Á À ¼TÉ�´µ�¶�¼TØ ´µ�¶�·�¸�¹�ºRÉ�´µ�¹�À Á�Ò�¼4Á�Ï�À µ�À ¾ Á ¼4½ À ¼LÃ�¶�´�Á�¸�¸�Ë[¼>¼4µ[¿�½ ¸�É�À µ�Î>À ´Ø ¼_¾ Á ½ ¹�Î3Á ¹�¹�½�Ë�¼4µ�¶�¼LÆ
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DNNRRUG� PHW� KHW� SURJUDPPD� YDQ� RQGHU]RHN� ° ±î � 'H� &2$/� ZHUG� HHQ� DSDUWH�
ZHUNJURHS��ZDDUYRRU�GH�15/2�VOHFKWV�IDFLOLWHHUGH��HQ�IXQJHHUGH�DOV�LQWHUPHGL�
DLU� WXVVHQ� GH� RQGHUERXZ� YDQ� GH� 15/2� HQ� KHW� ,QWHUSURYLQFLDDO� %HVWXXUOLMN�
2YHUOHJ���
� 'H�RQWZLNNHOLQJHQ�URQG�GH�SURYLQFLDOH�DFWLYLWHLWHQ�DDQJDDQGH�GH�DDQJHSDVWH�
ODQGERXZ�ERGHQ�HHQ�JHOHJHQKHLG�RP�GH�DGYLH]HQ�YDQ�GH�&RPPLVVLH�1DWXXU��
HQ�/DQGVFKDSVEHKHHU�JHPDNNHOLMN�HQ�HIILFLsQW� WH� UHDOLVHUHQ��'H�SURYLQFLDOH�RQ�
GHU]RHNVZHQVHQ�VORWHQ�JRHG�DDQ�RS�KDDU�SODQQHQ��]RGDW�KHW�RQGHU]RHN�YRRU�KHW�
HLQG�YDQ�KHW� MDDU�NRQ�DDQYDQJHQ��2SYDOOHQG� LV�KHW�JHPDN�ZDDUPHH�GH�15/2�
KLHU�YUDJHQ�XLW�GH�VDPHQOHYLQJ�ZLVW�RS�WH�YDQJHQ��KHWJHHQ�YHUNODDUG�NDQ�ZRUGHQ�
GRRU�KHW�HHUGHUH�ZHUN�GDW�HU�ODJ��=XLGHPD�]HJW�KLHURYHU�GDW�KHW�&2$/�SURMHFW�
WZHH�]DNHQ�ELM�HONDDU�EUDFKW��GH�SURYLQFLHV�KDGGHQ�ZHO�JHELHGHQ�PDDU�JHHQ�RQ�
GHU]RHN��GH�LQVWLWXWHQ�KDGGHQ�ZHO�RQGHU]RHN�PDDU�JHHQ�SOHNNHQ�RP�KHW�XLW�WH�
YRHUHQ� ° ±3ï �(U�ZDV�DORP�WHYUHGHQKHLG�RYHU�KHW�&2$/�SURMHFW��
'H�KHHU�9HUNDLN�
EUHQJW�]LMQ�JURWH�ZDDUGHULQJ�RYHU�DDQ�KHW�%HVWXXU�>���@�+HW�LV�HHQ�YRRUEHHOG�YDQ�
VDPHQZHUNLQJ� WXVVHQ� RYHUKHLG�� YDNJURHSHQ�� SURYLQFLHV� HQ� LQVWLWXWHQ�� GLH� QLHW�
RYHUDO�WH�YLQGHQ�LV�
 ° ±4ð �
�
� 9HUORRS�&2$/�
� ,Q�GH�ORRS�YDQ������HQ������ZHUG�KHW�&2$/�RQGHU]RHN�XLWJHZHUNW�HQ�RS�
JDQJ�JHEUDFKW� ° ±3ô �+HW�PHWKRGRORJLVFKH�DFFHQW�ZHUG�XLWHLQGHOLMN�ELM�KHW�EHGULMIV�
EHVFKULMYHQGH�RQGHU]RHN�JHOHJG��RPGDW�GLW�EHWHU�DDQVORRW�ELM�KHW� ODQGHOLMNH�ND�
UDNWHU�YDQ�KHW�RQGHU]RHN��+HW�RQGHU]RHN�YRQG�SODDWV�LQ�YHHQZHLGHJHELHGHQ�HQ�
EHHNGDOHQ��PHGH�LQ�YHUEDQG�PHW�GH�PRJHOLMNKHLG�WRW�JHQHUDOLVDWLH�YDQ�GH�UHVXOWD�
WHQ� ° ±3õ � ,Q�GH�YHHQZHLGHJHELHGHQ�EHVWRQG�DO�YHHO�EHKHHUVODQGERXZ�²�GH�ERHUHQ�
ZHUNWHQ� ERYHQGLHQ� JUDDJ�PHH� ²�PDDU� RS� GH� ]DQGJURQGHQ�PRHVWHQ� HHUVW� QRJ�
EHGULMYHQ� PHW� EHKHHUVODQGERXZ� JHFUHsHUG� ZRUGHQ�� =R� RQWVWRQG� RQWZLN�
NHOLQJVRQGHU]RHN� URQG� GH� DDQJHSDVWH� ODQGERXZ�� ZDDUELM� HHQ� GLHSHUOLJJHQG�
YUDDJVWXN�QDDU�YRUHQ�NZDP��KRH�HQ�LQ�KRHYHUUH�PRHVW�KHW�RQGHU]RHN�RRN�PR�
JHOLMNKHGHQ� YRRU� LQWHJUDWLH� YDQ� ODQGERXZ� HQ� QDWXXUEHKHHU� RQGHU]RHNHQ�� ELM�
YRRUEHHOG�GRRU�H[SHULPHQWHHO�RQGHU]RHN" ° ±3ú �'HUJHOLMN�RQGHU]RHN�ZDV�EHOHLGVJH�
ULFKW� HQ� LQ� IHLWH� ULFKWLQJJHYHQG� YRRU� GH� RQWZLNNHOLQJVPRJHOLMNKHGHQ� YDQ� GH�
ODQGERXZ��'H� WHJHQVWHOOLQJ� WXVVHQ�YROJHQG�HQ� ULFKWLQJJHYHQG�RQGHU]RHN�ZHUG�
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RS�GLW�PRPHQW�QLHW�RSJHORVW��PDDU�KHW�RSGXLNHQ�YDQ�GH�NZHVWLH�ODDW�]LHQ�GDW�GH�
YUDDJ�QDDU�GH�UHODWLH�WXVVHQ�RQGHU]RHN�HQ�EHOHLG�DO�DDQ�KHW�VSHOHQ�ZDV���
� 'H� RPYDQJ� YDQ� KHW� &2$/�SURMHFW� ULHS� DI� HQ� WRH� YUDJHQ� RS� ELQQHQ� GH�
15/2��PDDU�GLH�ZDV�KHW�JHYROJ�YDQ�GH�DDUG�YDQ�KHW�SURMHFW��HU�ZDUHQ�GLYHUVH�
SURYLQFLHV�HQ�EHOHLGVGLUHFWLHV�ELM�EHWURNNHQ�HQ�KHW�RQGHU]RHN�ZHUG�RS�HHQ�JURRW�
DDQWDO��YHUVSUHLGH�SODDWVHQ�XLWJHYRHUG� ° ±3û �'H�15/2�]RUJGH�YRRU�GH�UDSSRUWDJH�
HQ� VSHHOGH� GDDUPHH� HHQ� EHODQJULMNH� URO� GRRU� KHW� FUHsUHQ� YDQ� HHQ� KHUNHQEDDU�
ZHWHQVFKDSSHOLMNH� LGHQWLWHLW�� (ON� MDDU� ZHUG� HU� HHQ� MDDUYHUVODJ� XLWJHEUDFKW��PHW�
HHQ� RYHU]LFKW� YDQ� GH� RQWZLNNHOLQJHQ� YDQ� KHW� SURMHFW� HQ� HQNHOH� YHUVODJHQ� YDQ�
RQGHU]RHN��'DDUQDDVW�ZHUG�DOOH�ZHWHQVFKDSSHOLMNH�RXWSXW�XLWJHEUDFKW�LQ�&2$/�
UDSSRUWHQ�RP�]R��DOGXV�=XLGHPD��GH�VDPHQKDQJ�LQ�KHW�SURJUDPPD�]LFKWEDDU�WH�
PDNHQ� ° î3ü �8LWHLQGHOLMN�YHUVFKHQHQ�HU�]R·Q�YLMIWLJ�UDSSRUWHQ��SOXV�HYHQ]RYHOH�WLMG�
VFKULIWSXEOLNDWLHV���
� (LQG������NZDP�KHW�HLQGH�YDQ�KHW�SURMHFW�LQ�]LFKW��0HQ�EHUDDGGH�]LFK�HURS�
KHW�RQGHU]RHN�YRRUW�WH�]HWWHQ�QD�������:HWHQVFKDSSHOLMN�JH]LHQ��ZDV�HU�EHKRHI�
WH�DDQ�YRRUW]HWWLQJ��RQGHU�PHHU�RPGDW�HHQ�V\QWKHVH�YDQ�GH�UHVXOWDWHQ�QRJ�QLHW�
WRW�VWDQG�ZDV�JHEUDFKW� ° îJ° �(U�ZHUG�HHQ�YRRUVWHO�XLWJHZHUNW�YRRU�HHQ�H[WUD�SHULR�
GH�YDQ�YLHU�MDDU��ZDDULQ�KHW�ORSHQGH�RQGHU]RHN�DIJHURQG�HQ�YHUEUHHG�ZHUG��LQ�
]LFKW� LQ� ODQJHUH�WHUPLMQHIIHFWHQ� YHUZRUYHQ� ZHUG� HQ� HHQ� WRWDDOEHHOG� WRW� VWDQG�
PRHVW�NRPHQ� ° î± �+HW�EHVWXXU�YDQ�GH�DIGHOLQJ�/DQGLQULFKWLQJ�UHDJHHUGH�]HHU�SRVL�
WLHI�RS�KHW�YRRUVWHO�YRRU�YRRUW]HWWLQJ� ° îî �+HW�,QWHUSURYLQFLDDO�%HVWXXUOLMN�2YHU�
OHJ�ZDV�HFKWHU�]HHU�WHUXJKRXGHQG�HQ�VWXXUGH�GH�SODQQHQ�WHUXJ�QDDU�GH�WHNHQWD�
IHO� ° î3ï ��
� ,Q�PDDUW������ODJ�HU�HHQ�KHUVFKUHYHQ�YRRUVWHO��ZDDUYDQ�GH�WRRQ�HQ�VWLMO�HHQ�
RSPHUNHOLMNH�RPPH]ZDDL�ODWHQ�]LHQ��1LHW�ODQJHU�ZDV�GH�ZHWHQVFKDSSHOLMNH�YUDDJ�
ULFKWLQJJHYHQG��GH� LQVWHHN�ZDV�QX�SROLWLHN�HQ�HURS�JHULFKW�KHW�PDDWVFKDSSHOLMN�
EHODQJ�YDQ�KHW�RQGHU]RHN�GXLGHOLMN� WH�PDNHQ��$QGHUV�GDQ�ELM� GH� VWDUW� YDQ�KHW�
&2$/�RQGHU]RHN�� WRHQ� GH� YUDDJ� YDQXLW� GH� SURYLQFLHV� QDDU� GH� RQGHU]RHNHUV�
NZDP�HQ�KHW�EHODQJ�YDQ�KHW�RQGHU]RHN�YDQ]HOIVSUHNHQG�ZDV��PRHVWHQ�GH�RQGHU�
]RHNHUV�]LFK�GLWPDDO�YHUGHGLJHQ�YRRU�KXQ�H[WUD�RQGHU]RHNVZHQVHQ���
� 
+HW�LV�QLHW�RQZDDUVFKLMQOLMN�GDW�GH�ODQGERXZ�LQ�GH�NRPHQGH�MDUHQ�PHHU�QRJ�
GDQ� WKDQV�ELM�KHW�EHKHHU�YDQ�KHW�EXLWHQJHELHG�PRHW�ZRUGHQ� LQJHVFKDNHOG��$OV�
GDW�]R�]DO�PRHWHQ�ZRUGHQ��GLHQW�GH�ODQGERXZ�ZHO�DFKWHU�KHW�WH�YRHUHQ�EHOHLG�WH�
VWDDQ��(HQ�EUHGH�LQIRUPDWLH�RYHU�DDQSDVVLQJVPRJHOLMNKHGHQ�HQ�GH�GDDUELM�WH�YHU�
ZDFKWHQ�JHYROJHQ�YRRU�HHQ�EHGULMI�HQ�LQNRPHQ�NDQ�GH�DFFHSWDWLH�YDQ�KHW�EHOHLG�
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EHYRUGHUHQ�� >���@�'H�ZHUNJURHS� LV� YDQ�PHQLQJ� GDW� QD� LQVWHPPLQJ� YDQ� ULMN� HQ�
SURYLQFLHV��KHW�YRRUJHVWHOGH�RQGHU]RHNVSDNNHW�HLQG������]DO�OHLGHQ�WRW�HHQ�]R�
GDQLJ�DIJHURQG�JHKHHO�GDW�GDDUXLW�FRQFOXVLHV�NXQQHQ�ZRUGHQ�JHWURNNHQ�YRRU�KHW�
EHOHLG�LQ�KHW�ODQGHOLMN�JHELHG��=LM�YHUZDFKW�GDW�PHW�KHW�HLQGUHVXOWDDW�GH�EHODQJHQ�
YDQ�ODQGERXZ�HQ�PLOLHXEHVFKHUPLQJ�]XOOHQ�]LMQ�JHGLHQG��$OV�GLW�]R�]DO�]LMQ�LV�KHW�
UHHGV�EHVWHGH�HQ�QRJ�WH�EHVWHGHQ�NDSLWDDO�QXWWLJ�EHVWHHG�
 ° î4ð �
� 8LWHLQGHOLMN�JDI�KHW�,QWHUSURYLQFLDDO�%HVWXXUOLMN�2YHUOHJ�RS����QRYHPEHU�KHW�
JURHQH� OLFKW�YRRU� HHQ� DIURQGLQJVSURJUDPPD�YRRU� GH�SHULRGH� ���������� ° î3ô �(U�
ZHUG�JHHQ�QLHXZ�RQGHU]RHN�RSJHVWDUW�HQ�DOOHHQ�JHZHUNW�DDQ�GH�LQWHJUDWLH�YDQ�GH�
GHHOSURMHFWHQ� HQ� � HHQ� JHQHUDOLVHUHQG�RQGHU]RHN�QDDU� � EHGULMIVPRGHOOHQ� ° î3õ � �'H�
RQGHU]RHNVYUDJHQ� GLH� ZDUHQ� EOLMYHQ� OLJJHQ�� ZHUGHQ� GRRUJHVSHHOG� QDDU� GH� VWDI�
YDQ�GH�15/2�HQ�ZHUGHQ�PHHJHQRPHQ�DOV�¶EHODQJULMN�RQGHUGHHO·�YDQ�GH�DFWLYL�
WHLWHQ�LQ�KHW�NDGHU�YDQ�KHW�PHHUMDUHQSODQ����������� ° î3ú �=R�YRUPGHQ�GH]H�FRQ�
FUHWH�YUDJHQ�YDQ� ORSHQG�RQGHU]RHN� LQSXW�YRRU�GH�SODQQLQJVDFWLYLWHLWHQ�YDQ�GH�
15/2���
�
� 5HFDSLWXODWLH�YDQ�KHW�&2$/�SURMHFW�
� +HW�YHUORRS�YDQ�KHW�&2$/�SURMHFW�ODDW�]LHQ�KRH�GH�15/2�YRUP�JDI�DDQ�GH�
YHUPDDWVFKDSSHOLMNLQJ�YDQ�GH�ODQGERXZ�LQ�GH�ODWH�MDUHQ�]HYHQWLJ�HQ�YURHJH�MDUHQ�
WDFKWLJ��,Q�GH�RS]HW�YDQ�GH�DIGHOLQJ�/DQGLQULFKWLQJ�ZDV�GDDURS�LQJHVSHHOG��GRRU�
HHQ� WDDNYHOG� ZDDURS� GH� RYHUKHLG� LQ� GH� YRUP� YDQ� GLYHUVH�PLQLVWHULHV� DOVPHGH�
ODJHUH� RYHUKHGHQ� SULPDLU� YHUDQWZRRUGHOLMNKHLG� GURHJ� HQ� ZDDUELQQHQ� DOOHUOHL�
LQVWHOOLQJHQ�EHWURNNHQ�ZHUGHQ�YDQ�EXLWHQ�KHW�WUDGLWLRQHOH�GRPHLQ�YDQ�KHW�ODQG�
ERXZNXQGLJ� RQGHU]RHN��+HW� &2$/�SURMHFW� NZDP� UHFKWVWUHHNV� YRRUW� XLW� HHQ�
YUDDJ� YDQXLW� GH� RYHUKHLG�� FRQFUHHW� KDGGHQ� GH� SURYLQFLHV� SUREOHPHQ� PHW� GH�
LPSOHPHQWDWLH�YDQ�EHKHHUVRYHUHHQNRPVWHQ��'H�15/2�IRUPXOHHUGH�GH�XLWHLQ�
GHOLMNH� RQGHU]RHNVYUDDJ�� GLH� JHULFKW� ZDV� RS� GH� VDPHQKDQJ� LQ� KHW� RQGHU]RHN��
'HVDOQLHWWHPLQ�ODJ�GH�RQGHU]RHNVSODQQLQJ�LQ�HHUVWH�LQVWDQWLH�LQ�KDQGHQ�YDQ�KHW�
RQGHU]RHN�HQ�ZDV�GH� LQEUHQJ�YDQXLW�KHW�EHOHLG��'H�YRRUWJDQJ�YDQ�KHW�SURMHFW�
ZDV� DXWRQRRP� HQ� ZHUG� JHGUHYHQ� GRRU� ZHWHQVFKDSSHOLMNH� YUDJHQ�� +HW� LV� KHW�
NODVVLHNH� PRGHO� YDQ� SODQQLQJ� YDQ� ¶PDDWVFKDSSHOLMN� GLHQVWEDDU·� RQGHU]RHN�� GH�
VDPHQOHYLQJ�ZRUGW�JHsQTXrWHHUG�HQ�GH�ZHWHQVFKDS�JDDW� DDQ�KHW�ZHUN�RP�HHQ�
SODQQLQJ�WH�PDNHQ��+RH�NODVVLHN�KHW�&2$/�SURMHFW�KLHULQ�ZDV��ZRUGW�]LFKWEDDU�
LQ�GH�YRRUVWHOOHQ�YRRU�KHW�YHUYROJ��'H�JHEUXLNHUV�²�GH�SURYLQFLHV�²� OLHWHQ�]LFK�
QLHW�RQPLGGHOOLMN�RYHUWXLJHQ�GRRU�GH�ZHWHQVFKDSSHOLMNH�ZLMVKHGHQ��'H�GUDDL�GLH�
WRHQ�JHPDDNW�ZHUG��ZDV�HHQ�ZHQGLQJ�QDDU�YHUPDDWVFKDSSHOLMNLQJ��GH�ZHQVHQ�HQ�
YUDJHQ� YDQ� GH� RQGHU]RHNHUV� ZHUGHQ� YHUWDDOG� QDDU� HHQ� SROLWLHNH� DUJXPHQWDWLH��
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ZDDULQ�KHW�EHODQJ�YDQ�KHW�RQGHU]RHN��HQ�YDQ�ZHWHQVFKDS�LQ�KHW�DOJHPHHQ��LQ�GH�
WDDO�YDQ�KHW�EHOHLG�XLWHHQ�ZHUG�JH]HW���
� 'H�ZHQGLQJ�QDDU�YHUPDDWVFKDSSHOLMNLQJ� LQ�KHW�&2$/�SURMHFW�ZDV� HHQ�PL�
FUR�GUDDL��PDDU�OLHS�YRRUXLW�RS�GH�DOJHKHOH�ZHQGLQJ�GLH�GH�15/2�EHJLQ�MDUHQ�
QHJHQWLJ�PDDNWH��7RHQ�PDDNWH�GH�SODQQLQJ�YDQ�RQGHU]RHN�SODDWV�YRRU�YHUNHQ�
QLQJHQ�PHW� EHWUHNNLQJ� WRW� ODQGERXZNXQGLJ� RQGHU]RHN�� ,Q� GH� WHUPHQ� YDQ� GH�
15/2� ²�:DQVLQN� LQ� GLW� JHYDO� ²� YRQG� HHQ� KHULQWHUSUHWDWLH� YDQ� KHW� FRQFHSW�
¶PDDWVFKDSSHOLMN�GLHQVWEDDU�RQGHU]RHN·�SODDWV��7HQ�HHUVWH�ZHUG�KHW�EHJULS�¶PDDW�
VFKDSSHOLMN·� YHUUXLPG�� LQ�GH� MDUHQ� ]HVWLJ� HQ� ]HYHQWLJ�JLQJ�KHW�RP�GH�EHODQJHQ�
YDQ�GH�ODQGERXZ�SURGXFWLH�VHFWRU��HLQG�MDUHQ�WDFKWLJ�EHVORHJ�KHW�HHQ�YHHO�EUHGHU�
GRPHLQ�YDQ�¶KHW�SODWWHODQG·�HQ�GH�¶YRHGVHONHWHQ·��7HQ�WZHHGH�YHUVFKRRI�GH�DI�
ZHJLQJ� YDQ� ¶GLHQVWEDDUKHLG·� YDQ�ZHWHQVFKDSSHUV� GLH� EHSDDOGHQ�ZDW� GH� SUREOH�
PHQ� YDQ� GH� VHFWRU�ZDUHQ� HQ�ZHON� RQGHU]RHN� QRGLJ�ZDV�� QDDU� KHW� EHOHLG��'H�
GRRUVWDUW�YDQ�KHW�&2$/�SURMHFW� ODDW� ]LHQ�KRH�KHW�SXEOLHN�HQ�GH�RS]HW�YDQ�GH�
SODQQHQ�YHUVFKRRI�QDDU�EHOHLGVPDNHUV���
� +HW� HLQGYHUVODJ� YDQ� KHW� &2$/�RQGHU]RHN� LOOXVWUHHUW� GH]H� RPVODJ�� ,Q� KHW�
ODDWVWH�MDDU�YDQ�KHW�SURMHFW�ZHUG�GH�ZHUNJURHS�XLWJHEUHLG�PHW�YHUWHJHQZRRUGL�
JHUV� YDQ� HQNHOH� EHOHLGVGLUHFWLHV� HQ� RQGHU]RHNGHVNXQGLJHQ� RP� HHQ� HLQGYHUVODJ�
YRRU�WH�EHUHLGHQ�PHW�FRQFOXVLHV�HQ�DDQEHYHOLQJHQ�YRRU�EHOHLG�HQ�SUDNWLMN� ° î3û �'H�
15/2�QDP�GH�WDDN�RS�]LFK�RP�GH�FRQFOXVLHV�RQGHU�GH�DDQGDFKW�YDQ�GH�EHWUHI�
IHQGH�EHOHLGVLQVWDQWLHV�WH�EUHQJHQ�HQ�ERYHQGLHQ�GH�DDQEHYHOLQJHQ�GRRU�WH�VSHOHQ�
QDDU� GH� SURJUDPPHULQJVDFWLYLWHLWHQ� LQ� KHW� NDGHU� YDQ�KHW�1DWXXUEHOHLGVSODQ� HQ�
KHW�RQGHU]RHN�WHQ�EHKRHYH�YDQ�GXXU]DPH�ODQGERXZ��'H�LPSOHPHQWDWLH�YDQ�KHW�
HLQGYHUVODJ�LV�QLHW�KHHO�GXLGHOLMN��DIJH]LHQ�YDQ�KHW�IHLW�GDW�KHW�GH�ZHWHQVFKDSSH�
OLMNH�EDVLV�YDQ�EHKHHUVRYHUHHQNRPVWHQ�YHUVWHUNWH� ° ïü �,Q������ZHUG�RSJHPHUNW�GDW�
GH�UHVXOWDWHQ�YDQ�&2$/�NHQQHOLMN�QLHW�WRW�GH�QLHXZH�5HODWLHQRWD�ZDUHQ�GRRU�
JHGURQJHQ� ° ï>° �
� 9ROJHQV�=XLGHPD�]RX�KHW�&2$/�SURMHFW�GLQJHQ�ELM�HONDDU�EUHQJHQ�GLH�DQ�
GHUV�QLHW� ]R�PDNNHOLMN�ELM� HONDDU�NZDPHQ��'H�SURYLQFLHV� ]DJHQ�QLHW�GLUHFW�KHW�
EHODQJ� YDQ�RQGHU]RHN��PDDU� YLD�&2$/�NRQ�PHQ�XLWVWLMJHQ� ERYHQ� YHOGH[SHUL�
PHQWHQ� HQ� ZHWHQVFKDSSHOLMN� LQWHUHVVDQW� RQGHU]RHN� JHQHUHUHQ�� =R� YRQG� PHQ�
LQVWLWXXWVGLUHFWHXUHQ� HQ� KRRJOHUDUHQ� EHUHLG� FDSDFLWHLW� YULM� WH� PDNHQ�� 2S� ]LMQ�
EHXUW�NRQ�GDW�RQGHU]RHN�EHOHLGVRQGHUVWHXQHQG� ]LMQ��9HUGHU�EUDFKW�KHW� HHQ� VD�
PHQZHUNLQJ�WXVVHQ�LQVWHOOLQJHQ�HQ�GLVFLSOLQHV�WRW�VWDQG��ZDW�DOOHHQ�PRJHOLMN�ZDV�
ELM�HHQ�SURJUDPPD�YDQ�ODQJHUH�GXXU���
�
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� �������2PVODJ�YDQ�GH�ODQGERXZ�
� 'H�PLFUR�GUDDL�ELM�KHW�&2$/�SURMHFW�YRQG�SODDWV�WHUZLMO�GH�ODQGERXZVHFWRU�
HHQ�UHX]HQ]ZDDL�PDDNWH��=RDOV�LQ�KRRIGVWXN���PHHU�XLWYRHULJ�EHVSURNHQ�LV��YHU�
EUHHGGH�KHW�0LQLVWHULH�YDQ�/DQGERXZ�]LFK�LQ������YDQ�GH�ODQGERXZSURGXFWLH�
QDDU�ODQGERXZ�LQ�GH�FRQWH[W�YDQ�ODQGVFKDS��QDWXXU�HQ�PLOLHX��%RYHQGLHQ�NUHHJ�
KHW�HHQ�QLHXZH�URO�GRRU� WRHQHPHQG�UHVWULFWLHI�EHOHLG�RS�KHW�JHELHG�YDQ�PHVW�
ZHWJHYLQJ�HQ�TXRWHULQJVPDDWUHJHOHQ��%LM�GDW�DOOHV�QDP�KHW�LQ�WRHQHPHQGH�PDWH�
DIVWDQG� YDQ� GH� VHFWRU� HQ�ZHUG� KHW� HHQ� GHSDUWHPHQW� YDQ� DOJHPHHQ� EHVWXXU� LQ�
SODDWV�YDQ�EHODQJHQEHKDUWLJHU��
� 'H�HHUVWH�XLWZHUNLQJ�YDQ�GH�YHUEUHGLQJ�YDQ�KHW�EHOHLGVWHUUHLQ�YDQ�KHW�PLQLV�
WHULH�ZDV� GH� /DQGLQULFKWLQJVZHW� XLW� ������ GLH� GH� /DQGLQULFKWLQJVGLHQVW� GZRQJ�
QLHW� ODQJHU� DOOHHQ� PHW� ODQGERXZEHODQJHQ� UHNHQLQJ� WH� KRXGHQ�� 'H� XLWYRHULQJ�
OHYHUGH�HHQ�FRQIURQWDWLH�RS�PHW�QDWXXUEHVFKHUPHUV�GLH�PHHQGHQ�GDW�HHQ�PXOWL�
IXQFWLRQHHO�GHQNHQ�WHQ�DDQ]LHQ�YDQ�ODQGLQULFKWLQJ�QLHW�ZHUG�JHUHDOLVHHUG� ° ï�± �%H�
KHHUGHUV�YDQ�QDWXXUJHELHGHQ�ZHLJHUGHQ�HHQYRXGLJZHJ�JHYUDDJGH�JHJHYHQV�YRRU�
GH�ODQGERXZHUV�WH�YHU]DPHOHQ��YROJHQV�KHQ�VWRQG�ODQGLQULFKWLQJ�JHOLMN�DDQ�ODQG�
VFKDSVYHUQLHWLJLQJ� ° ï�î �'H�GRRUEUDDN�NZDP�PHW�KHW�1DWXXUEHOHLGVSODQ�YDQ�������
ZDDULQ� ODQGERXZ��QDWXXU� HQ� ODQGVFKDS�EHOHLGVPDWLJ�ZHUGHQ� JHwQWHJUHHUG��:DW�
EHWUHIW�GH�SURGXFWLHNDQW�YDQ�GH�ODQGERXZ��PLVWHQ�GH�:55�QRWD·V�URQG�JHwQWH�
JUHHUGH� ODQGERXZ�KXQ� XLWZHUNLQJ� QLHW��1D� KHW� EHNULWLVHHUGH� ¶6WDQGSXQW·� RYHU�
JHwQWHJUHHUGH�ODQGERXZ�XLW�������NZDP�GH�PLQLVWHU�LQ������PHW�HHQ�VWUXFWXXU�
QRWD�ZDDULQ�GH�YUDDJVWXNNHQ�YDQ�PLOLHX�HQ�RYHUSURGXFWLH�FHQWUDDO�LQ�KHW�EHOHLG�
NZDPHQ�WH� VWDDQ��(HQ�HQ�DQGHU� LV� WHUXJ�WH�YRHUHQ�RS�GH�(XURSHVH� LQWHUYHQWLHV�
DOVPHGH�KHW�HHUVWH�1DWLRQDDO�0LOLHXEHOHLGVSODQ��ZDDULQ�JHVWHOG�ZHUG�GDW�GH�ODQG�
ERXZ� ¶HHQ� VXEVWDQWLsOH�ELMGUDJH� >]RX@�PRHWHQ� OHYHUHQ�DDQ�KHW�EHUHLNHQ�YDQ�DO�
JHPHQH�PLOLHXNZDOLWHLW·� ° ïï ��
� 'H�DOJHPHQH�GRHOVWHOOLQJ�YDQ�KHW�ODQGERXZEHOHLG�ZHUG�¶KHW�EHYRUGHUHQ�YDQ�
HHQ�FRQFXUUHUHQGH��YHLOLJH�HQ�GXXU]DPH� ODQGERXZ·��'XXU]DDP�ZHUG�RPVFKUH�
YHQ� DOV� GH� NRSSHOLQJ� YDQ� KHW� PLOLHX�DVSHFW�� LQVWDQGKRXGLQJ� YDQ� QDWXXUOLMNH�
KXOSEURQQHQ��HQ�KHW�VRFLDDO�HFRQRPLVFKH�DVSHFW�WHQ�DDQ]LHQ�YDQ�KHW�EHVWDDQ�YDQ�
GH�ZHUNHUV�LQ�GH�VHFWRU��PHW�DOV�GRHO�FRQWLQXwWHLW�YDQ�GH�ODQGERXZ�HQ�KDQGKD�
YLQJ� YDQ� GH�PHHUYRXGLJH� IXQFWLH� YDQ� KHW� ODQGHOLMN� JHELHG�� ,Q� KHW�PLQLVWHULsOH�
EHOHLG�ZDV�¶JHwQWHJUHHUG·�DOV�ULFKWLQJJHYHQG�FRQFHSW�YHUYDQJHQ�GRRU�¶GXXU]DDP·��
LQ� ODQGERXZNULQJHQ�HHQ�QLHXZ�EHJULS� ° ï3ð �,Q�GH�6WUXFWXXUQRWD� ODQGERXZ�ZHUG�KHW�
YHUZHUNW�LQ�GH�DOJHPHQH�GRHOVWHOOLQJ���
�
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�+HW�&2$/�SURMHFW�ZDV�JHULFKW� RS�GH� UHODWLH� WXVVHQ�QDWXXU� HQ� ODQGERXZ��(HQ�RQGHUGHHO�ZDV�KHW�
RQGHU]RHN�QDDU�GH� LQYORHG�YDQ� ODQGERXZDFWLYLWHLWHQ�RS�GH�ZHLGHYRJHOVWDQG��'H�RQGHU]RHNVYUDDJ��
]R�ZHUG�DO�GRHQGH�GXLGHOLMN��ZDV�XLWHLQGHOLMN�HHQ�DPEWHOLMNH�YUDDJ��ZHONH�UHJHOV�NXQQHQ�ZLM�ERHUHQ�
RSOHJJHQ�RP�QDWXXU�HQ�ODQGVFKDS�WH�EHVFKHUPHQ��'H�RPVODJ�LQ�KHW�&2$/�SURMHFW�YDQ�RQGHU]RHNV�
JHVWXXUGH� YUDJHQ� QDDU� EHOHLGVJHULFKW� RQGHU]RHN� LV� LOOXVWUDWLHI� YRRU� GH� RPVODJ� QDDU� EHOHLG� GLH� GH�
15/2�LQ�GH�ODWH�MDUHQ�WDFKWLJ�PDDNWH����
�
� 5HDFWLH�YDQ�15/2�
� 1DMDDU������VFKUHHI�%RHULQJD�HHQ�GLVFXVVLHQRWD�ZDDULQ�KLM�ORSHQG�RQGHU]RHN��
NQHOSXQWHQ�HQ�ODFXQHV�LQYHQWDULVHHUGH� ° ïô �,Q�GH�LQOHLGLQJ�VFKUHHI�KLM�GDW�QLHW�DO�
OHHQ�GH�15/2�GH�JHwQWHJUHHUGH�ODQGERXZ�WRW�VSHHUSXQW�KDG�JHPDDNW��RRN�GH�
/DQGERXZXQLYHUVLWHLW� QRHPGH� KHW� DOV� HHQ� XLWGDJLQJ� HQ� KDG� LQPLGGHOV� UXLPWH�
JHFUHsHUG�LQ�KHW�OHHUVWRHOHQSODQ��7HYHQV�VWRQG�KHW�FHQWUDDO�LQ�KHW�RQWZLNNHOLQJV�
SODQ�YDQ�GH�'LHQVW�/DQGERXZNXQGLJ�2QGHU]RHN�LQ�RSULFKWLQJ� ° ïõ �*HwQWHJUHHUGH�
ODQGERXZ�PRHVW�ZRUGHQ�EHJUHSHQ�DOV�HHQ�V\QWKHVH�YDQ�DDQJHSDVWH�HQ�DOWHUQDWLH�
YH�ODQGERXZ��+HW�EUDFKW�GDDUPHH�GH�&2$/�HQ�KHW�RYHUOHJRUJDDQ�VDPHQ��,Q�GLH�
]LQ�ZHUG�GH�QRWD�RRN�YHUZHONRPG��KHW�ZDV�GH�HHUVWH�QRWLWLH�GLH�KHW�JHKHOH�JH�
ELHG�YDQ�GH�JHwQWHJUHHUGH� ODQGERXZ�EHWURI� ° ïú �'H�QRWD�ZDV� JHHQ�RIILFLHHO� UDS�
SRUW��PDDU�HHQ�KXOSPLGGHO�RP�RYHU]LFKW�RYHU�GH�EHVWDDQGH�DFWLYLWHLWHQ�WH�NULM�
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JHQ�� ,Q� GLH� ]LQ�ZDV� KHW� GH� YROJHQGH� LQYHQWDULVDWLH� GRRU� %RHULQJD� YDQ� ORSHQG�
RQGHU]RHN�� ]LM� KHW� GDW� QX� DO� KHW� RQGHU]RHN� RQGHU� GH� YODJ� YDQ� JHwQWHJUHHUGH�
ODQGERXZ� ZHUG� VDPHQJHEUDFKW�� 9RRUDOVQRJ� ]LMQ� HU� JHHQ� DDQZLM]LQJHQ� GDW� HU�
FRQFUHWH�SODQQHQ�XLW�GH�GLVFXVVLHQRWD�YRRUWYORHLGHQ���
� 'H�GRRUEUDDN�LQ�GH�LQWHJUDWLH�YDQ�ODQGERXZSUREOHPDWLHNHQ�QDDU�KHW�RQGHU�
]RHN�NZDP�YRRU�GH�15/2�YDQ�EXLWHQDI��,Q�KHW�NDGHU�YDQ�KHW�1DWXXUEHOHLGV�
SODQ� NUHHJ� GH�15/2� RSGUDFKW� HHQ� RQGHU]RHNVSODQ� RS� WH� VWHOOHQ�� HQ� YLD� KHW�
/DQGERXZVFKDS�NUHHJ�KLM�HHQ�VRRUWJHOLMNH�RSGUDFKW�PHW�EHWUHNNLQJ�WRW�GH�6WUXF�
WXXUQRWD��'H]H�RSGUDFKWHQ�EUDFKWHQ�HHQ�V\QWKHVH�LQ�GH�EHQDGHULQJ�YDQ�GH�WKHPD�
WLHN�YDQ�GH�DOWHUQDWLHYH�ODQGERXZ�WRW�VWDQG���
� 9RRUMDDU� ����� RQWYLQJ� GH�15/2�YDQ� GH�&RPPLVVLH� /DQGERXZRQGHU]RHN�
YDQ� KHW� /DQGERXZVFKDS� HHQ� YHU]RHN� ¶RS� NRUWH� WHUPLMQ� HHQ� ODQGERXZPLOLHX�
RQGHU]RHNSURJUDPPD� RS� WH� VWHOOHQ·� ° ïû � +HW� YHU]RHN� YDQ� KHW� /DQGERXZVFKDS�
NZDP�YRRUW�XLW�GH�YRRUEHUHLGLQJ�YDQ�GH�6WUXFWXXUQRWD�/DQGERXZ�HQ�1DWXXUEH�
OHLGVSODQ�YDQ�KHW�0LQLVWHULH�YDQ�/DQGERXZ��
'H�ODQG��HQ�WXLQERXZ�VWDDW�YRRU�GH�
RSJDYH�EHODQJULMNH�YHUEHWHULQJHQ�GRRU�WH�YRHUHQ�RS�KHW�WHUUHLQ�YDQ�KHW�PLOLHX��
9DQ�KHW�RQGHU]RHN�ZRUGHQ�LQLWLDWLHYHQ�HQ�RSORVVLQJHQ�YHUZDFKW�GLH�WRW�SUDNWL�
VFKH�HQ�UHQGDEHOH�WRHSDVVLQJHQ�LQ�GH�GLYHUVH�VHFWRUHQ�YDQ�GH�ODQG��HQ�WXLQERXZ�
OHLGHQ�
 °	ð�ü � 'H� FR|UGLQDWLH� YDQ� KHW� RQGHU]RHN� URQG� ODQGERXZ� HQ� PLOLHX� ZHUG�
15/2�EUHHG� DDQJHSDNW�� 1DDVW� EHGULMIVWDNVSHFLILHNH� SURJUDPPD
V� ]RUJGH� HHQ�
YDQ�GH�VHFWRUNDPHUV��VHFWRUNDPHU����YRRU�VHFWRURYHUVFKULMGHQG�RQGHU]RHN��8LW�
GUXNNHOLMN�ZHUG�JHVWHOG�GDW�KHW�SURJUDPPD�QLHW�WH�YHHO�RS�DOOHUOHL�GHHODVSHFWHQ�LQ�
]RX�JDDQ��PDDU�]LFK�]RX�FRQFHQWUHUHQ�RS�GH�SULPDLUH�GRHOVWHOOLQJ�
ELM�WH�GUDJHQ�
DDQ�HHQ�VQHOOH�RPYRUPLQJ�YDQ�GH�1HGHUODQGVH�ODQGERXZ�WRW�HHQ�ODQGERXZV\V�
WHHP�PHW� HHQ�PLQLPDOH�PLOOLHXEHODVWLQJ�RS� ODQJHUH� WHUPLMQ
� °	ð4° �'H� DGYLHVYUDDJ�
EUDFKW�GH�EHPRHLHQLV�YDQ�GH�15/2�PHW�GH�DOWHUQDWLHYH�ODQGERXZ�WRW�HHQ�V\Q�
WKHVH��KHW�KHOH�ZHUNJHELHG�YDQ�GH�15/2�ZHUG�EHVFKRXZG�YDQXLW�GH�WKHPDWLHN�
YDQ� GXXU]DPH� ODQGERXZ��'H� DDQ]HW� GLH� %RHULQJD� LQ� ]LMQ� QRWLWLH� RYHU� JHwQWH�
JUHHUGH�ODQGERXZ�KDG�JHJHYHQ�RP�2$/�HQ�&2$/�RQGHU�ppQ�QRHPHU�WH�EUHQ�
JHQ��NUHHJ�KLHU�GHILQLWLHI�YRUP� °	ð	± ��
� 7HJHOLMN�PHW� KHW� YHU]RHN� YDQ� KHW� /DQGERXZVFKDS� NZDP� HHQ� YHU]RHN� RP�
DGYLHV� RYHU� RQGHU]RHN� WHQ� EHKRHYH� YDQ� KHW�1DWXXUEHOHLGVSODQ� ELQQHQ� °	ð	î � +HW�
1DWXXUEHOHLGVSODQ� ZDV� KHW� HHUVWH� EHOHLGVVWXN� ZDDULQ� KHW� QLHXZH� EHOHLGVWHUUHLQ�
YDQ�KHW�PLQLVWHULH�LQWHJUDDO�EHKDQGHOG�ZHUG��PDDU�GH�DIKDQGHOLQJ�YDQ�KHW�DGYLHV�
PDDNWH�GXLGHOLMN�GDW�KHW�QDWXXUGHQNHQ�QRJ�QLHW�LQ�DOOH�JHOHGLQJHQ�YDQ�GH�ODQG�
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ERXZVHFWRU�ZDV�GRRUJHGURQJHQ��.DOGHQ��GH�SURMHFWOHLGHU��YHUWHOW�GDW�ELQQHQ�GH�
15/2�HHQ�YHUEUHGLQJ�YDQ�KHW�GHQNHQ�YDQ�ODQGERXZ�QDDU�QDWXXU�QRJ�QLHW�JH�
UHDOLVHHUG�ZDV��'H�EHVSUHNLQJ�LQ�KHW�EHVWXXU�HUYRHU�.DOGHQ�DOV�QLHW�HUJ�SUHWWLJ��HU�
]DWHQ�YHHO� ODQGERXZNXQGLJHQ�LQ�GLH�ZHLQLJ�PHW�QDWXXU�KDGGHQ��=HOIV�GH�DIGH�
OLQJ� /DQGLQULFKWLQJ� ZDV� LQ� HHUVWH� LQVWDQWLH� QRJ� HUJ� ODQGERXZNXQGLJ� JHRULsQ�
WHHUG�� +HW� 1DWXXUEHOHLGVSODQ� ]RUJGH� GDDU� SDV� YRRU� HHQ� RPVODJ�� .DOGHQ�� GH�
15/2�NHQGH�ZHO�GLH� FRPSRQHQW�YDQ�KHW�RQGHU]RHN��PDDU�GH�G\QDPLHN�YDQ�
QDWXXURQGHU]RHN�QLHW��+HW�ZDV�HHQ�ODQGERXZFOXE��'H�YHUEUHGLQJ�LQ�KHW�GHQNHQ�
JLQJ�KHHO� ODQJ]DDP�HQ�NUHHJ� LQ� IHLWH�SDV�ELM�GH�DDQORRS�QDDU�KHW�,QQRYDWLHQHW�
ZHUN�HLQG�MDUHQ�QHJHQWLJ�JRHG�YRUP� °	ð�ï ��
� ,Q�GH�XLWZHUNLQJ�YDQ�KHW�RQGHU]RHNVSURJUDPPD�ZDV�KHW�GHQNHQ�RYHU�RQGHU�
]RHN�H[SOLFLHW�EHOHLGVJHULFKW��%LQQHQ�KHW�2$/�EOHHI�VWHHGV�HQLJV]LQV�LPSOLFLHW�GDW�
KHW�RQGHU]RHN�URQG�DOWHUQDWLHYH�ODQGERXZ�XLWHLQGHOLMN�EHGRHOG�ZDV�RP�DPEWH�
QDUHQ�LQVWUXPHQWHQ�WH�JHYHQ�RP�EHOHLG�WH�NXQQHQ�IRUPXOHUHQ��%LM�GH�GRRUVWDUW�
YDQ� KHW� &2$/�RQGHU]RHN� NZDP� HHQ� EHOHLGVJHULFKWH� ZHQGLQJ� H[SOLFLHW� WRW�
VWDQG��1X� HFKWHU�ZHUG� LQ� GH� YROOH� EUHHGWH� YDQ�KHW�15/2�YHOG� HHQ� FRQFUHHW�
RQGHU]RHNVSURJUDPPD�RQWZLNNHOG�GDW� WRW�XLWGUXNNHOLMN�GRHO�KDG�NHQQLV�HQ� LQ�
]LFKW� WH� YHUJDUHQ�ZDDUPHH� ¶SUDNWLVFKH� HQ� VRFLDDO�HFRQRPLVFK� DDQYDDUGEDUH�RS�
ORVVLQJHQ·�YRRU�GH�PLOLHXSUREOHPDWLHN� LQ�GH� ODQGERXZ�WRW� VWDQG�JHEUDFKW�NRQ�
GHQ�ZRUGHQ� °	ðð �'DDUYRRU�ZDV� HHQ� ELMVWXULQJ� YDQ� KHW� RQGHU]RHN� QRGLJ�� ORSHQG�
RQGHU]RHN�ZDV�YHHODO�JHULFKW�RS�KHW�YHUZHUYHQ�YDQ�LQ]LFKW�LQ�SURFHVVHQ��GDW�ZLO�
]HJJHQ�HIIHFW�JHULFKW�� LQ�SODDWV�YDQ�RS�KHW�RQWZLNNHOHQ�YDQ� LQVWUXPHQWHQ�YRRU�
GH� SUDNWLMN�� GXV� RSORVVLQJVJHULFKW� °	ð�ô � 'H� YHUWDOLQJ� YDQ� RQGHU]RHN� QDDU� EHOHLG�
ZHUG�RSJHYRHUG�DOV�HHQ�DSDUWH�GRHOVWHOOLQJ��ZDDUYRRU�VSHFLDOH�LQVWUXPHQWHQ�RQW�
ZLNNHOG� PRHVWHQ� ZRUGHQ�� ]RDOV� WKHPDGDJHQ� HQ� V\QWKHVHUDSSRUWHQ� °	ð�õ � +HW�
SURJUDPPD�QDP�GH�EHOHLGVQRWD·V�DOV�JHJHYHQ��HU�ZHUGHQ�JHHQ�YRRUVWHOOHQ�JHGDDQ�
RP�RS�EDVLV�YDQ�ODQGERXZNXQGLJH�LQ]LFKWHQ�EHOHLGVYRRUQHPHQV�WH�ZLM]LJHQ���
� ,Q�KHW�FRQFHSWRQGHU]RHNVSURJUDPPD��GDW�QDMDDU������JHUHHG�ZDV��ZHUG�RS�
JHPHUNW�GDW�LQ�KHW�PHHUMDUHQSODQ�UHHGV�HQLJH�PLOLHX�DVSHFWHQ�DOV�VSHHUSXQW�ZD�
UHQ� RSJHQRPHQ�� 
%RYHQJHQRHPGH� DFWLYLWHLWHQ� OLHSHQ� GHUKDOYH� YRRUXLW� RS� HHU�
GHUJHQRHPGH�EHOHLGVQRWD·V��]RGDW�QX�JHFRQFOXGHHUG�NDQ�ZRUGHQ��GDW�HU�RS�KHW�
PRPHQW� YDQ� VLJQDOHULQJ� GRRU� GH�RYHUKHLG� YDQ�PDDWVFKDSSHOLMNH� EHKRHIWHQ� WHQ�
DDQ]LHQ� YDQ�PLOLHXEHODVWLQJ� GRRU� GH� ODQGERXZ� UHHGV� GDDUWRH� VWUHNNHQG�RQGHU�
]RHN�LQ�XLWYRHULQJ�LV�RI�RQGHU]RHNSODQQHQ�JHUHHGOLJJHQ�
 °	ð�ú �
� 'DW�GLH� DFWLYLWHLWHQ� HU�ZDUHQ� VWDDW�EXLWHQ�NLMI��PDDU� WHYHQV� LV�KHW� ]R�GDW�GH�
EHWUHIIHQGH� EHOHLGVQRWD·V� HUYRRU� ]RUJGHQ�GDW� ]H� LQ� HHQ� VDPHQKDQJHQG� YHUEDQG�
ZHUGHQ�JHEUDFKW�pQ�NHUQ�YDQ�GH�SODQQLQJ�ZHUGHQ��%LQQHQ�GH�15/2�JHEHXUGH�
������������������������������������������������² ó ò�È µ�Á ¼4½ É�À ¼3º'$C´Ø ¶�¼4µ�Ã�Å�å8Ï�¼>À�Å�Í�Í�Ä�Æ² ó ó�µ�½ Ø ¸�÷Jé�Þ�÷�Ì>×�Ä�Ã* Ñ µ�¶�¼4½ »4¸�¼4Ë�¿�½ ¸�ÖL½ ´Ï;Ï�´Uæ9¹�¹�½ »4´Ï�¼T³�´�µ�¶�·�¸�¹�º9÷J³D´µ�¶�·�¸�¹�º8Ï�À Ø À ¼4¹�ç4¸�µ�¶�¼4½ »4¸�¼4Ë)� Ã�Å�Æ² ó ö�µ�½ Ø ¸�÷Jé�Þ�÷4Ê Ì>é�ß Û Ã* ÚC¸�µ�Î>¼3¿�Á Æ�³�´�µ�¶�·�¸�¹�º8çärÀ Ø À ¼4¹ Ñ µ�¶�¼4½ »4¸�¼3Ë;Á Æ ·DÆ É�Æ�¶�¼ Û Ë�Ë�¼4½ ·�¸�¹�ºq¼4µ[¶�¼_ì.¹�À µ�·�¸�¹�º�� Ã�Þ�Æ² ó ù�µ�½ Ø ¸�÷Jé�Þ�÷�Ì>×�Ä�Ã* Ñ µ�¶�¼4½ »4¸�¼4Ë�¿�½ ¸�ÖL½ ´Ï;Ï�´Uæ9¹�¹�½ »4´Ï�¼T³�´�µ�¶�·�¸�¹�º9÷J³D´µ�¶�·�¸�¹�º8Ï�À Ø À ¼4¹�ç4¸�µ�¶�¼4½ »4¸�¼4Ë)� Ã�Ä�Æ² ó ý�µ�½ Ø ¸�÷Jé�Þ�÷4Ê Ì>é�ß Û Ã* ÚC¸�µ�Î>¼3¿�Á Æ�³�´�µ�¶�·�¸�¹�º8çärÀ Ø À ¼4¹ Ñ µ�¶�¼4½ »4¸�¼3Ë;Á Æ ·DÆ É�Æ�¶�¼ Û Ë�Ë�¼4½ ·�¸�¹�ºq¼4µ[¶�¼_ì.¹�À µ�·�¸�¹�º�� ÃDÌ�Æ
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GDW�QLHW��GDDUYRRU�ZDUHQ�H[WHUQH�VWLPXOL�QRGLJ��'DW�ZDV�LQ������QLHW�DQGHUV�JH�
ZHHVW� WRHQ� GH� 6WXXUJURHS�$OWHUQDWLHYH� /DQGERXZ� KHW� UHOHYDQWH� RQGHU]RHN� LQ�
NDDUW�JHEUDFKW�RP�WH�FRQVWDWHUHQ�GDW�KHW�RQGHU]RHN�DO� OLHS��2RN� WRHQ�ZDV�KHW�
HHQ�DDQ]HW�YDQ�EXLWHQ��GH�DGYLHVYUDDJ�RYHU�KHW�,QWHULPUDSSRUW�YDQ�GH�&2%/��GLH�
GH� V\QWKHVH� DDQEUDFKW�� .DOGHQ�� GH� RPVODJ� LQ� KHW� GHQNHQ� ELQQHQ� GH� 15/2�
NZDP�YDQXLW�KHW�PLQLVWHULH� °	ð�û �
�
� �����7UDQVLWLH�YDQ�GH�ODQGERXZ��WUDQVLWLH�YDQ�GH�15/2�
� ,Q������EUDFKW�GH�PLQLVWHU�YDQ�/DQGERXZ��DDQJH]HW�GRRU�.DPHUYUDJHQ��HHQ�
QRWLWLH�%LRORJLVFKH�ODQGERXZ�XLW��+LHULQ�ZHUG�HHQ�EHOHLG�XLWJH]HW�WHU�EHYRUGHULQJ�
YDQ�GH�ELRORJLVFKH�ODQGERXZ��WH�ZHWHQ�HFRORJLVFK�HQ�ELRORJLVFK�G\QDPLVFK���GLH�
JHSUHVHQWHHUG�ZHUG�DOV� HHQ�SLRQLHU�PHW�EHWUHNNLQJ� WRW�GH�RQWZLNNHOLQJHQ�QDDU�
GXXU]DDPKHLG� ° ôü �':7��ZH�VSUHNHQ�RYHU�GH�SHULRGH�GDW�GH�15/2�LQ�IHLWH�HHQ�
VODSHQG�EHVWDDQ�OHLGGH��NUHHJ�GH�RSGUDFKW�HHQ�SODQ�YDQ�DDQSDN�YRRU�KHW�RQGHU�
]RHN�WH�PDNHQ��GDW�LQ������YHUVFKHHQ��'LW�YRUPW�KHW�HLQGSXQW�YRRU�GH]H�FDVH�
VWXGLH��0HW�GH�QRWLWLH�YDQ�GH�PLQLVWHU�VWRQG�GH�ELRORJLVFKH�ODQGERXZ�HLQGHOLMN�
RS�GH�PLQLVWHULsOH�DJHQGD�HQ�NZDP�HU�VXEVWDQWLHHO�JHOG�YULM�YRRU�KHW�RQGHU]RHN��
%HODQJULMNHU�YRRU�KHW� ODQGERXZEHOHLG�ZDV� HYHQZHO�GH� WUDQVLWLH�QDDU�GXXU]DPH�
ODQGERXZ�GLH� LQPLGGHOV� LQ�YROOH�JDQJ�ZDV��+HW�GHQNHQ� LQ�EUHGH�GRHOVWHOOLQJHQ�
KDG�YDVWH�YRHW�DDQ�GH�JURQG�JHNUHJHQ�HQ�GH�SLRQLHUVURO�GLH�DDQ�GH�ELRORJLVFKH�
ODQGERXZ�ZHUG�WRHJHNHQG��LV�LQ�GDW�NDGHU�EHJULMSHOLMN���
� 'H]H�WUDQVLWLH�KDG�HHQ�H[WUD�LPSXOV�JHNUHJHQ�GRRU�KHW�ZHUN�YDQ�HHQ�FOXE�YDQ�
YULMGHQNHUV� GLH�'LFN� GH�=HHXZ� LQ� ����� RP� ]LFK� KHHQ� KDG� YHU]DPHOG�� /HGHQ�
ZDUHQ�WRRQDDQJHYHQGH�OLHGHQ�DOV�0DQVKROW��:LQVHPLXV��:LMIIHOV��9HUNDLN��+XQ�
PDQLIHVW�'XXU]DDP�VDPHQJDDQ�YDQ�ODQGERXZ��QDWXXU�HQ�PLOLHX�VWHOGH�PHW�EHWUHNNLQJ�
WRW�KHW�SURFHV�YDQ�GDW�VDPHQJDDQ��GDW�PHW�GH�UHFHQWH�EHOHLGVSODQQHQ�YDQ�UHJH�
ULQJ��/DQGERXZVFKDS�HQ�DQGHUHQ�HHQ�YHUVQHOOLQJ�¶DEVROXXW�QRRG]DNHOLMN�>LV@�RP�
GDW�PHW�QDPH�LQ�1HGHUODQG�KHW�PLOLHX�RQDDQYDDUGEDDU�EHODVW� LV
� ° ô>° � ,Q�GH�YRUP�
YDQ�HHQ�QHJHQWDO�VWHOOLQJHQ�ZHUGHQ�UHJHULQJ�HQ�SDUOHPHQW�RSJHURHSHQ�PHW�HHQ�
¶LQWHJUDDO�PDDWUHJHOHQSDNNHW�WH�NRPHQ��GDW�HHQ�GXXU]DDP�VDPHQJDDQ�YDQ�ODQG�
ERXZ��QDWXXU�HQ�PLOLHX�YyyU�KHW�MDDU������JHUHDOLVHHUG�ZRUGW
� ° ô�± �'H�VWHOOLQJHQ�
EHKHOVGHQ�RQGHU�PHHU�KHW�DQWLFLSHUHQ�RS�GH�YHUPLQGHULQJ�YDQ�KDQGHOVYHUVWRUHQ�
GH� VWHXQ��GH�EHVWHPPLQJ�YDQ�HHQ� VXEVWDQWLHHO�GHHO�YDQ�KHW� ODQGDUHDDO�YRRU�KHW�
HFRORJLVFK�QHWZHUN��YHUVWHUNLQJ�YDQ�KHW�EHOHLG�WHQ�DDQ]LHQ�YDQ�EHKRXG�YDQ�FXO�
WXXUODQGVFKDSSHQ��RPVFKDNHOLQJ�QDDU�GXXU]DPH�ODQGERXZ�ELQQHQ�WLHQ�MDDU�PHW�
EHKXOS� YDQ� HHQ� ZHWWHOLMN� NDGHU�� HHQ� KHIILQJHQVWHOVHO� HQ� RYHUEUXJJLQJVSUHPLHV�
DOVRRN�VDQHULQJ�YDQ�EHGULMIVWDNNHQ�GLH�GH]H�RPVFKDNHOLQJ�QLHW�NXQQHQ�UHDOLVHUHQ��
'H�RRU]DDN�YDQ�GH�SUREOHPHQ�LQ�GH�ODQGERXZ�ZDV�YROJHQV�GH�ZHUNJURHS�GDW�HU�
������������������������������������������������² ó þ�È µ�Á ¼4½ É�À ¼3º'$C´Ø ¶�¼4µ�Ã�Å�å8Ï�¼>À�Å�Í�Í�Ä�Æ² ö ÿQÚ Ñ9á ³�Ã á À ¸�Ø ¸�Ö�À ¾ Î4Ò�¼_Ø ´µ�¶�·�¸�¹�º�Ã�×�Æ² ö ²�æ9¹�¹�½ »3´3´Ïq¾ ´�Ï�¼4µ�Ö�´´µ�ÃDÌ�Æ² ö Ç�æ9¹�¹�½ »3´3´Ïq¾ ´�Ï�¼4µ�Ö�´´µ�Ã�Ð�Æ
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JHHQ�FRKHUHQW�HQ�GXXU]DDP�PRGHO�WHQ�JURQGVODJ�ODJ�DDQ�KHW�ODQGERXZEHOHLG��,Q�
GH�YROJHQGH� MDUHQ�]HWWH�GH�ZHUNJURHS�KDDU�ELMGUDJH�YRRUW��RQGHU�PHHU�UHVXOWH�
UHQG�LQ�HHQ�UDSSRUW� ¶1DDU�HHQ�$DUWVH� ODQGERXZ·�XLW�������'H�ZHUNJURHS�GHHG�
KLHUPHH�ZHUN�GDW�YHUJHOLMNEDDU�ZDV�PHW�GH�QLHXZH�WDNHQ�GLH�GH�15/2�LQ�GLH�
SHULRGH�RS�]LFK�QDP��KHW�RQWZLNNHOHQ�YDQ�YLVLHV�RS�GH� WRHNRPVW�YDQ�GH� ODQG�
ERXZ���
� 'H�WUDQVLWLH�ZDDU�GH�15/2�]LFK�EHJLQ�MDUHQ�QHJHQWLJ�LQ�EHYRQG��YDQ�RQGHU�
]RHNVPDQDJHPHQW�QDDU�EHOHLGVJHULFKWH�YHUNHQQLQJHQ��LV�XLWYRHULJ�EHVFKUHYHQ�LQ�
GH�DQGHUH�KRRIGVWXNNHQ��,Q�GLW�KRRIGVWXN�KHEEHQ�ZH�NXQQHQ�]LHQ�KRH�GLH�WUDQ�
VLWLH� RS� NOHLQH� VFKDDO� ZHUG� YRRUEHUHLG� LQ� GH� DFWLYLWHLWHQ� URQG� GH� DOWHUQDWLHYH�
ODQGERXZ�� 6WHHGV� H[SOLFLHWHU� ZHUG� GXLGHOLMN� GDW� ¶DOWHUQDWLHI·� HHQ� SROLWLHN�� HHQ�
EHOHLGVEHJULS�ZDV��2S�GH�SROLWLHNH�YUDDJ�QDDU�GH�WRHNRPVW�YDQ�GH�ODQGERXZ�ZDV�
¶JHwQWHJUHHUG·�²�HQ�ODWHU�¶GXXU]DDP·�²�HHQ�DQWZRRUG��+HW�ERRG�XLW]LFKW�RS�RS�
ORVVLQJHQ�RS�GH�NRUWHUH�WHUPLMQ�YRRU�GH�SUREOHPHQ�YDQ�RYHUSURGXFWLH��PLOLHXEH�
ODVWLQJ�HQ�ODQGVFKDSVEHKHHU��+HW�ZDV�ERYHQGLHQ�HHQ�LQWHJUDWLH�YDQ�KHW�SROLWLHNH�
GHEDW��ZDDULQ� KHW� VFKLVPD� DOWHUQDWLHI�JDQJEDDU�ZHUG� RYHUEUXJG� HQ� RSORVVLQJHQ�
ELQQHQ�EHVWDDQGH�SROLWLHNH�HQ�PDDWVFKDSSHOLMNH�VWUXFWXUHQ��+HW�ZDV�GDDUPHH�KHW�
DDQNQRSLQJVSXQW�YRRU�GH�WUDQVLWLH�GLH�GH�ODQGERXZ�HQ�KHW�ODQGERXZEHOHLG�YDQDI�
GH� ODWH� MDUHQ� WDFKWLJ� JLQJHQ�PDNHQ��ZDDUELM� GH�PDDWVFKDSSHOLMNH� SRVLWLH� HQ� GH�
LQULFKWLQJ�YDQ�GH�ODQGERXZ�RSQLHXZ�ZHUG�GRRUGDFKW��'H]H�WUDQVLWLH��GLH�ZH�LQ�
ODWHUH�15/2�WHUPHQ� HHQ� V\VWHHPLQQRYDWLH� NXQQHQ� QRHPHQ��ZHUG� ELQQHQ� GH�
15/2�ZHOLVZDDU�JHVLJQDOHHUG�PDDU�LQ�]LMQ�FRQFUHWH�ZHUN]DDPKHGHQ�²�KHW�FR�
RUGLQHUHQ�YDQ�RQGHU]RHN��KHW�LQULFKWHQ�YDQ�HHQ�RYHUOHJRUJDQLVDWLH��HQ]RYRRUW�²�
ZDV�GH�15/2�NHHU�RS�NHHU�UHDFWLHI��FRQFHSWXHOH�V\QWKHVHV�]RDOV�LQ�KHW�UDSSRUW�
YDQ�GH�6WXXUJURHS�$OWHUQDWLHYH�/DQGERXZ�HQ�KHW� DGYLHV� YRRU�KHW�/DQGERXZ�
VFKDS��HHQ�KHURULsQWDWLH�YDQ�RQGHU]RHN�QDDU�EHOHLG�]RDOV�ELM�GH�GRRUVWDUW�YDQ�GH�
&2$/�HQ�LQ�GDW]HOIGH�DGYLHV��KHW�LQLWLDWLHI�ODJ�VWHHGV�DDQ�GH�EHOHLGVNDQW���
� 'H�15/2�YDQ�GH�MDUHQ�WDFKWLJ�JHHQ�RUJDQLVDWLH�RP�HHQ�GHUJHOLMNH�WUDQVLWLH�
RS�VHFWRUQLYHDX�WH�LQLWLsUHQ��0DDU�RRN�RS�KHW�QLYHDX�YDQ�KHW� ODQGERXZNXQGLJ�
RQGHU]RHN�ZDV�]LMQ�DDUG�DOV�SDUWLFLSDQWHQRUJDQLVDWLH�QLHW�WRHJHVQHGHQ�RS�HHQ�WDDN�
DOV�KHW�EHZHUNVWHOOLJHQ�YDQ�HHQ�GHQNRPVODJ�RYHU�DDUG�HQ�LQULFKWLQJ�YDQ�GH�ODQG�
ERXZ��'DDUWRH�RQEUDN�KHW�DDQ�PDFKW�HQ�PLGGHOHQ��:DW�GH�15/2�ZHO�NRQ��HQ�
RRN�QDDU�EHVWH�YHUPRJHQ�GHHG��ZDV�KHW�IDFLOLWHUHQ�YDQ�YHUQLHXZHQG�RQGHU]RHN�
GRRU�PLGGHO� YDQ� FR|UGLQDWLH� HQ� VWLPXOHULQJ��'DDULQ�KDG�KLM� HHQ�GHFHQQLDODQJH�
WUDGLWLH�� WHUXJJDDQG�QDDU�GH�JHwQWHJUHHUGH�SODDJEHVWULMGLQJ� HQ�GRRUJDDQG� LQ�KHW�
2%6��HQ�&2$/�RQGHU]RHN��:DW�EHWUHIW�GH�JHGDFKWHYRUPLQJ��ZDV�KHW�QHWZHUN�
YDQ�GH�15/2�YDQ�EHODQJ��ZDDUELM�YHUQLHXZHQGH�GHQNHUV�ZHUGHQ�JHPRELOLVHHUG�
HQ�WRHJDQJ�NUHJHQ�WRW�GH�¶JDQJEDUH·�VWUXFWXUHQ��,Q�GLH�]LQ�VSHHOGH�GH�15/2�HHQ�
GXEEHOH�URO��RS�GH�DFKWHUJURQG�YDQ�KHW�EHOHLG�HQ�RS�GH�ZHUNYORHU�YDQ�KHW�RQ�
GHU]RHN��'H�LQYORHG�YDQ�GH�15/2�LV�GDDUPHH�ODVWLJ�YDVW�WH�VWHOOHQ��:DW�EHWUHIW�
KHW�RQGHU]RHN��ELMYRRUEHHOG�GH�RSNRPVW�YDQ�KHW�RQGHU]RHN�QDDU�EHGULMIVV\VWH�
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PHQ�� LV� GH� SULPDLUH� LQGUXN� GDW� GH� RQGHU]RHNHUV� ]HOI� GH� FHQWUDOH� URO� VSHHOGHQ��
%RHULQJD�RYHU�GH�LQYORHG�YDQ�GH�6WXXUJURHS�$OWHUQDWLHYH�/DQGERXZ��
:HO�PHUN�
LN�RS�GDW�HU� ]DNHQ� WRW� VWDQG�]LMQ�JHEUDFKW�ZDDUYDQ�]HOIV�GH�GLUHFW�EHWURNNHQHQ�
]LFK�QLHW�RI�QDXZHOLMNV�UHDOLVHUHQ�GDW�HU�HHQ�UHODWLH�EHVWDDW�PHW�KHW�DGYLHV�YDQ�GH�
6WXXUJURHS�
 ° ô�î �
� $OV� LQWHUPHGLDLUH� RUJDQLVDWLH� LQ� GH� WULSDUWLWH� JHRUJDQLVHHUGH� ODQGERXZVHFWRU�
YHUVFKRRI�GH�15/2�KHW�EUDQGSXQW�YDQ� ]LMQ� DDQGDFKW� LQ�GH� MDUHQ� ]HYHQWLJ� WRW�
QHJHQWLJ�YDQ�KHW�RQGHU]RHNVYHOG�QDDU�GH�EHOHLGVZHUHOG��,Q�GH�ODWH� MDUHQ�WDFKWLJ�
ZHUG� GH� LQEUHQJ� YDQ� GH� GULH� SRWHQ� ODQJ]DPHUKDQG� JHOLMNJHVFKDNHOG�� ZDDUELM�
RQGHU]RHN��RYHUKHLG�HQ�EHODQJHQJURHSHQ�PHHGDFKWHQ�RYHU�RQGHU]RHNVSODQQLQJ��
+HW�&2$/�SURMHFW� LV� GDDUYDQ� HHQ� YURHJ� YRRUEHHOG��'H�G\QDPLHN� YDQ� GH� JH�
GDFKWHYRUPLQJ� YHUVFKRRI� GDDUELM� YDQ� ZHWHQVFKDSSHOLMNH� EHKRHIWH� QDDU� PDDW�
VFKDSSHOLMNH�YUDDJ��PHW�QDPH�YDQ�GH�EHOHLGVNDQW��ZDDUELM�GH�EHOHLGVZHUHOG�PHHU�
HQ�PHHU� GH� DDQJHVSURNHQ�SDUWLM�ZHUG��1LHW� ]R]HHU� GH� SODQQLQJ� HQ� FR|UGLQDWLH�
YDQ�RQGHU]RHN��PDDU�KHW�RS�GH�SROLWLHNH�HQ�EHVWXXUOLMNH�DJHQGD�NULMJHQ�YDQ�RQ�
GHU]RHN�ZHUG�GDDUPHH�HHQ�EHODQJULMN�GRHO��,Q�GH�GRRUVWDUW�YDQ�GH�&2$/�ZDV�GLW�
RS�NOHLQH�VFKDDO�GLUHFW�ZDDU�WH�QHPHQ��LQ�GH�ODWHUH�DGYLH]HQ�YRRU�KHW�PLQLVWHULH�
ZDV�KHW�GH�PRGXV�YLYHQGL��2QGHU]RHN� VWXXUGH�QLHW� ODQJHU�]LFK]HOI��PDDU�ZHUG�
GRRU�EHOHLGVYUDJHQ�JHVWXXUG���
� ,Q�GH�MDUHQ�]HYHQWLJ�IXQFWLRQHHUGH�GH�15/2�DOV�RQGHU]RHNVPDQDJHU��ZDDUELM�
GH�RQWZLNNHOLQJHQ�LQ�GH�VHFWRU�RS�HHQ�NODVVLHNH�PDQLHU�ZHUGHQ�JHFRQFHSWXDOL�
VHHUG�� KHW� RQGHU]RHNVYHOG� LQIRUPHHUW� ]LFK� RYHU� RQWZLNNHOLQJHQ� LQ� VHFWRU� HQ�
VDPHQOHYLQJ�HQ�EHSDDOW�ZDW�HU�PRHW�JHEHXUHQ��'H�15/2�EHKHHUGH�GDW�SURFHV��
'DDUELM�WUDG�KLM�RS�DOV�EXIIHU�WXVVHQ�RQGHU]RHN�HQ�SROLWLHN��+LM�]RUJGH�HUYRRU�GDW�
KHW�RQGHU]RHNVYHOG�JHYULMZDDUG�EOHHI�YDQ�GLUHFW�LQJULMSHQ�YDQZHJH�PDDWVFKDSSH�
OLMNH�GHEDWWHQ�HQ��WHJHOLMNHUWLMG��GDW�SROLWLHNH�YUDJHQ�YHUWDDOG�ZHUGHQ�LQ�HHQ�YRRU�
RQGHU]RHNHUV� DFFHSWDEHO� LGLRRP�� %RYHQGLHQ� NRQ� GH� PLQLVWHU� RS� EDVLV� YDQ� GH�
DGYLH]HQ� YDQ� GH�15/2�PHGHGHOHQ� GDW� GH� SUREOHPDWLHN� GH� DDQGDFKW� YDQ� KHW�
RQGHU]RHN�KDG��'H�UHDFWLH�RS�GH�RSKHI�RYHU�6LOHQW�6SULQJ�LQ������LV�ZDW�GDW�EH�
WUHIW�DO�NHQPHUNHQG�YRRU�KHW�IXQFWLRQHUHQ�YDQ�GH�WRHQPDOLJH�15/2��'H�YUD�
JHQ�GLH�LQ�GH�VDPHQOHYLQJ�UH]HQ�RYHU�GH�ODQGERXZ�²�FKHPLVFKH�EHVWULMGLQJVPLG�
GHOHQ�LQ�GLW�JHYDO�²�ZHUGHQ�JHPDWFKW�PHW�KHW� ORSHQGH�RQGHU]RHN��PHW�DOV�XLW�
NRPVW��KHW�ZRUGW�JHGHNW��'DDUELM�ZHUG�GDW�RQGHU]RHN�RSQLHXZ�JHODEHOG�]RGDW�
KHW�LQGHUGDDG�DDQVORRW�RS�KHW�PDDWVFKDSSHOLMNH�GHEDW��'H�V\QWKHVH�GLH�KLHUELM�WRW�
VWDQG� NZDP��ZDDUELM� RQGHU]RHN� LQ� HHQ� QLHXZH� VDPHQKDQJ�ZHUG� JHEUDFKW�� HQ�
RQGHU�GH�YODJ�YDQ�HHQ�QLHXZH�GRHOVWHOOLQJ��NZDP�YDQ�EXLWHQDI�HQ�QLHW�YDQ�ELQ�
QHQ�GH�15/2��,Q�GLH�]LQ�ZDV�GH�UDDG�UHDFWLHI���
� +HW�VXFFHVYHUKDDO�YDQ�GH�JHwQWHJUHHUGH�SODDJEHVWULMGLQJ�ZRUGW�KLHUPHH�JHUH�
ODWLYHHUG��PDDU�GDW�GRHW�QLHWV�DI�DDQ�KHW�VXFFHV�HUYDQ�RS�KHW�JHELHG�YDQ�RQGHU�
]RHNVPDQDJHPHQW��+HW�LV�HHQ�PRRL�HQ�YURHJ�YRRUEHHOG�YDQ�GH�PDQLHU�ZDDURS�
������������������������������������������������² ö ñ á ¸�¼4½ À µ�Ö�´>Ã�Þ�Ä�÷L¶Lº8Ë�ø�÷L´Ø Ã�Ð�� ´è ¾ Î4Ò�¼>À ¶�¾ ½ ¼4¶�¼;� Æ
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GH�15/2� QLHXZH� RQGHU]RHNVLQLWLDWLHYHQ� IDFLOLWHHUGH� HQ� GDW� PHW� GH� EHSHUNWH�
PLGGHOHQ� ZDDURYHU� KLM� EHVFKLNWH�� +HW� UHVXOWHHUGH� LQ� ODQJGXULJ� HQ� ZDDUGHYRO�
RQGHU]RHN�GDW�YDQ�EHWHNHQLV�ZDV�YRRU�KHW�ODWHUH�RQGHU]RHN�URQG�GH�DOWHUQDWLHYH�
ODQGERXZ��'H�ZHUNJHPHHQVFKDS� ²� VLQGV� ����� RQGHU� GLH� QDDP� ²� YLHUGH� HLQG�
MDUHQ�]HYHQWLJ�KHW�WZLQWLJMDULJ�EHVWDDQ�HQ�SXEOLFHHUGH�HHQ�RYHU]LFKWVZHUN�ZDDULQ�
GH� EDVLVLGHHsQ� YDQ� GH� JHwQWHJUHHUGH� EHVWULMGLQJ� XLWHHQ�ZHUGHQ� JH]HW�� &HQWUDDO�
VWRQG�KHW�VHOHFWLHI�HQ�EHKHHUVW�JHEUXLN�YDQ�EHVWULMGLQJVPLGGHOHQ��]RZHO�FKHPLVFK�
DOV�ELRORJLVFK��ZDDUELM�QD�WZLQWLJ�MDDU�NRQ�ZRUGHQ�JHVWHOG�GDW�
KHW�EHZLMV�LV�JHOH�
YHUG�GDW�GH�EHODQJULMNVWH�QDGHOHQ�YDQ�KHW�JHEUXLN�YDQ�EHVWULMGLQJVPLGGHOHQ�>���@�
YHUPHGHQ�NXQQHQ�ZRUGHQ
� ° ôï �+RHZHO� GH� UHJHO� ¶VSXLW� ]R�ZHLQLJ�PRJHOLMN·� KHW�
XLWJDQJVSXQW�ZDV��ZDV�KHW�GRHO�QLHW�HHQ�VSXLWYULMH�ODQGERXZ��ppQ�YDQ�GH�VSHHU�
SXQWHQ�YDQ�GH�DOWHUQDWLHYHOLQJHQ�LQ�GH�ODQGERXZ�YDQ�GH�MDUHQ�]HYHQWLJ���
�
�
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'H�XLWGDJLQJHQ�YDQ�GH�ELRWHFKQRORJLH�
�
�
�
�
6LQGV� �����ZDV� RS� KHW� ODQGJRHG�2RVWHUHQJ� DDQ� GH� UDQG� YDQ�:DJHQLQJHQ� GH�
HHUVWH� NHUQUHDFWRU� YDQ�1HGHUODQG� DFWLHI�� ,Q� KHW� ,QVWLWXXW� YRRU� 7RHSDVVLQJ� YDQ�
$WRRPHQHUJLH� LQ� GH� /DQGERXZ� �,7$/�� GHHG�PHQ� RQGHU]RHN� QDDU� GH� LQYORHG�
YDQ�VWUDOLQJ�RS�SODQWHQ�HQ�LQVHFWHQ�HQ�QDDU�KHW�JHGUDJ�YDQ�UDGLRDFWLHYH�VWRIIHQ�LQ�
GH� ERGHP�� 2QGHU� PHHU� ZHUGHQ� JHQHWLVFKH� YHUDQGHULQJHQ� RQGHU� LQYORHG� YDQ�
VWUDOLQJ�RQGHU]RFKW�RP�QLHXZH�JHZDVVHQ�HQ�EHVWULMGLQJVPHWKRGHQ�WH�RQWZLNNH�
OHQ��0HQ�ZLVW�ELMYRRUEHHOG�GRRU�EHVWUDOLQJ�HHQ�UHHNV�NOHXUYDULDQWHQ�YDQ�GH�FKU\�
VDQW�RS�GH�PDUNW�WH�EUHQJHQ� o �.HUQI\VLFD�ZDV� LQ�GH� MDUHQ�YLMIWLJ�QRJ�HHQ� MRQJH�
QDWXXUZHWHQVFKDS�HQ�]HNHU�YRRU�GH�ODQGERXZ�HHQ�RQEHNHQG�RQGHU]RHNVJHELHG��
'H�VHFWRU�SLNWH�GH]H�QLHXZH�RQWZLNNHOLQJ�HFKWHU�VQHO�RS���
� 0HW�]LMQ�¶$WRPV�IRU�3HDFH�3URJUDP·�LQLWLHHUGH�SUHVLGHQW�(LVHQKRZHU�LQ������
GH� FLYLHOH� WRHSDVVLQJ�YDQ�GH�NHUQHQHUJLH��(XURSD�KDDNWH�KLHURS� LQ�GRRU�ELM� GH�
RQGHUWHNHQLQJ�LQ������YDQ�KHW�9HUGUDJ�YDQ�5RPH��QDDVW�GH�(XURSHVH�(FRQRPL�
VFKH�*HPHHQVFKDS� �((*��� (85$720�RS� WH� ULFKWHQ�� ,Q� MDQXDUL� YDQ� GDW� MDDU�
ZDV� DO� GH� 6WLFKWLQJ� ,QVWLWXXW� YRRU� 7RHSDVVLQJ� YDQ� $WRRPHQHUJLH� LQ� GH� /DQG�
ERXZ�RSJHULFKW��'LW�PRQGGH�QLHW�DOOHHQ�XLW�LQ�GH�HHUVWH�1HGHUODQGVH�NHUQUHDF�
WRU��PDDU� GH� VWLFKWLQJ�ZHUG� RRN� HHQ� NQRRSSXQW� YDQ� (XURSHVH� RQGHU]RHNVEH�
WUHNNLQJHQ��0HW�GH�ERXZ�YDQ�GH�,7$/�NHUQUHDFWRU�ZHUG�LQ������EHJRQQHQ�HQ�
KHW�MDDU�GDDURS�ZHUG�HHQ�VDPHQZHUNLQJVRYHUHHQNRPVW�PHW�(85$720�JHVOR�
WHQ��,7$/�ZDV�HHQ�YDQ�GH�LQVWLWXWHQ�GLH�LQ������RQGHU�GH�KRHGH�YDQ�GH�15/2�
NZDPHQ��+HW�ZDV�YROJHQV�:DQVLQN�HHQ�YDQ�GH�VWHUNVWH�RQGHU]RHNVLQVWHOOLQJHQ��
HLJHQOLMN� GH� HQLJH� ZDDU� RQGHU]RHNHUV� WRW� EDVLVRQGHU]RHNHU� ZHUGHQ� RSJHOHLG� p �
'DDUPHH� OLHS�KHW� YRRUXLW�RS� GH�ZHQGLQJ�QDDU� ELRORJLVFKH� EDVLVZHWHQVFKDSSHQ�
GLH�:DJHQLQJHQ�LQ�GH�MDUHQ�]HVWLJ�HQ�]HYHQWLJ�JLQJ�PDNHQ���
� ,Q�GH� MDUHQ� ]HYHQWLJ�YHUVFKRRI�KHW� ,7$/�RQGHU]RHN�YDQ� VSRQWDQH�YHUDQGH�
ULQJHQ�YDQ�JHQHQ�RQGHU�LQYORHG�YDQ�VWUDOLQJ��QDDU�JHULFKWH�PDQLSXODWLH�WHQ�EH�
KRHYH� YDQ� YHUHGHOLQJ�� ,Q� MDQXDUL� �����ZHUG� GH� UHDFWRU� VWLOJHOHJG� HQ�ZHUG�KHW�
RQGHU]RHN�JHUHRUJDQLVHHUG��9RHGVHOEHVWUDOLQJ�NRQ�YHUGHU�YRRU�GH�SUDNWLMN�ZRU�
GHQ�RQWZLNNHOG�LQ�HHQ�RS�WH�ULFKWHQ�SURHIVWDWLRQ��PXWDWLHYHUHGHOLQJ�]RX�RQGHU�
JHEUDFKW�NXQQHQ�ZRUGHQ�ELM�GH�YDNJURHS�SODQWHQYHUHGHOLQJ��9RRUWERXZHQG�RS�
�������������������������������������������������q�r*shths�u/v;w*x�y"z{�| }�~ �;� ��� �8�	�'��}�� � }��)u)�!�����!�!�;�E���;�b�
�
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GH�RSJHGDQH�NHQQLV�RYHU�JHQHWLVFKH�YHUDQGHULQJHQ�NZDPHQ�ELRWHFKQRORJLH�PHW�
SODQWHQFHOOHQ�HQ�JHQHWLVFKH�YHUEHWHULQJ�YDQ�JHZDVVHQ�FHQWUDDO�WH�VWDDQ� � �'DDUPHH�
OHHN�,7$/�DOHUW�LQ�WH�VSHOHQ�RS�HHQ�LQJULMSHQGH�ZHWHQVFKDSSHOLMNH�YHUQLHXZLQJ�
GLH� RS� GDW�PRPHQW� LQ� YROOH� JDQJ�ZDV�� GH� RSNRPVW� YDQ� GH� ELRWHFKQRORJLH�� ,Q�
KRHYHUUH�KHW�ODQGERXZNXQGLJH�YHOG�DOV�JHKHHO�DDQVOXLWLQJ�YRQG�ELM�GH�RQWZLNNH�
OLQJHQ�URQG�GH�ELRWHFKQRORJLH��VWDDW�HYHQZHO�QRJ�WH�EH]LHQ���
� 0HW�,7$/�VSHHOGHQ�GH�ODQGERXZVHFWRU�HQ�GH�15/2�YORW�LQ�RS�GH�RSNRPVW�
YDQ�GH�NHUQI\VLFD��+HW�]RUJGH�HU�QLHW�DOOHHQ�YRRU�GDW�GH�ODQGERXZZHWHQVFKDS�
SHQ�DDQVOXLWLQJ�YRQGHQ�ELM�KHW�QLHXZH�YDNJHELHG��PDDU�RRN�ELM�DFWXHOH�RUJDQLVD�
WRULVFKH�YHUQLHXZLQJHQ��'LW�KRRIGVWXN�EHVSUHHNW�GH�PDQLHU�ZDDURS�GH�15/2�
UHDJHHUGH�RS�GH�RSNRPVW�YDQ�GH�ELRWHFKQRORJLH��+RH�]HWWH�KLM�KHW�WKHPD�RS�GH�
HLJHQ�DJHQGD�HQ�KRH�RHIHQGH�KLM�LQYORHG�XLW�RS�GH�SDUWLFLSDQWHQ�ELM�KHW�SULRULWH�
UHQ�YDQ�ELRWHFKQRORJLH"�:HONH�UHODWLHV�PHW�DQGHUH�DFWRUHQ�LQ�GH�ELRWHFKQRORJLH�
RQWZLNNHOGH�KLM"�0HW�DQGHUH�ZRRUGHQ��ZHONH�SODDWV�YRRU�KHW� ODQGERXZNXQGLJ�
RQGHU]RHN�LQ�GH�ELRWHFKQRORJLH�EHYRFKW�GH�15/2�HQ�PHW�ZHON�UHVXOWDDW"��
�
� 'H�XLWGDJLQJ�
� 'H�RSNRPVW�YDQ�GH�ELRWHFKQRORJLH�ZDV�HHQ�YHUQLHXZLQJ�ZDDUELM�LQKRXGHOLM�
NH��GLVFLSOLQDLUH�HQ�RUJDQLVDWRULVFKH�YHUDQGHULQJHQ�PHW�HONDDU�YHUZHYHQ�ZDUHQ��
%LRWHFKQRORJLH�� GH� ZHWHQVFKDS� YDQ� GH� SURGXFWLH� PHW� EHKXOS� YDQ� PLFUR�
RUJDQLVPHQ��JLQJ�LQ�GH�MDUHQ�]HYHQWLJ�LQ�GH�RJHQ�YDQ�YHOHQ�HHQ�QLHXZH�IDVH�LQ��
1DGDW�HLQG�QHJHQWLHQGH�HHXZ�GH�RQGHU]RHNVPDWLJH�DDQSDN�RS�JDQJ�ZDV�JHNR�
PHQ�HQ�LQ�KHW�PLGGHQ�YDQ�GH�WZLQWLJVWH�HHXZ�JURRWVFKDOLJH�IHUPHQWDWLHWHFKQLH�
NHQ�RQWZLNNHOG�ZDUHQ��NZDPHQ�LQ�GH�MDUHQ�]HVWLJ�HQ�]HYHQWLJ�PLFURELRORJLVFKH�
LQ]LFKWHQ� LQ� GH� DFKWHUJURQG� YDQ� GH]H� SURFHVVHQ� WRW� RQWZLNNHOLQJ�� (U� ZHUGHQ�
KRJH�YHUZDFKWLQJHQ�JHNRHVWHUG�WHQ�DDQ]LHQ�YDQ�GH�ELMGUDJH�GLH�ELRWHFKQRORJLH�
NRQ�OHYHUHQ�DDQ�SUREOHPHQ�RS�KHW�JHELHG�YDQ�GH�YRRU]LHQLQJ�YDQ�HQHUJLH��YRHG�
VHO�HQ�JURQGVWRIIHQ�HQ�GH�YHUZHUNLQJ�YDQ�DIYDO��YDDN�PHW�KHW�LGHH�GDW�GLW�PLOLHX�
YULHQGHOLMNH�WHFKQRORJLHsQ�]RX�RSOHYHUHQ� � �'H�YHUZDFKWLQJHQ�ZHUGHQ�QRJ�YHU�
GHU� RSJHVFKURHIG� PHW� GH� RQWZLNNHOLQJ� YDQ� UHFRPELQDQW�'1$�WHFKQLHNHQ��
ZDDUELM��PLFUR�RUJDQLVPHQ�GRHOJHULFKW�JHPDQLSXOHHUG�NRQGHQ�ZRUGHQ�RS�JHQH�
WLVFK�QLYHDX���
� $OV�YDNJHELHG�NUHHJ�ELRWHFKQRORJLH�LQ�GH�MDUHQ�]HYHQWLJ�ODQJ]DDP�YRUP�PHW�
GH� RUJDQLVDWLH� YDQ� RQGHUZLMV�� RQGHU]RHN� HQ� RQGHU]RHNHUV�� ,Q� ����� ZHUG� KHW�
HHUVWH�(XURSHVH�FRQJUHV�YDQ�ELRWHFKQRORJLH�JHKRXGHQ�HQ�ZHUG�GH�1HGHUODQGVH�
%LRWHFKQRORJLVFKH�9HUHQLJLQJ�RSJHULFKW��%LRWHFKQRORJLH�ZDV�HHQ�QLHXZH�FRP�
ELQDWLH�YDQ�YDNJHELHGHQ�HQ�ZHO�LQ�WZHH�GLPHQVLHV��KRUL]RQWDDO�GRRU�KHW�VDPHQ�
EUHQJHQ�YDQ�EDVLVGLVFLSOLQHV�DOV�ELRFKHPLH��PLFURELRORJLH�HQ�PROHFXODLUH�ELROR�
JLH��YHUWLFDDO�GRRU�KHW�LQWHJUHUHQ�YDQ�GH]H�ELRGLVFLSOLQHV�PHW�SURFHVWHFKQRORJLH��
����������������������������������������������������'�U�/�;}*� }��,�?�����/�;� �;�*����� ��� �8�*u*�L�����
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,Q�1HGHUODQG� OLHSHQ� GH� KRJHVFKROHQ� YRRURS�PHW� KHW� YRUPJHYHQ� YDQ� GH� ELR�
WHFKQRORJLH� DOV� ]HOIVWDQGLJ�YDNJHELHG�� JHYROJG�GRRU�GH�XQLYHUVLWHLWHQ�YDQ�*UR�
QLQJHQ��/HLGHQ�HQ�$PVWHUGDP� ¤ ��
� ,Q�(XURSD��HQ�GDDUPHH�1HGHUODQG��OHHIGH�VWHUN�KHW�JHYRHO�GDW�HU�RS�KHW�JH�
ELHG�YDQ�GH�ELRWHFKQRORJLH�HHQ�DFKWHUVWDQG�RS�GH�9HUHQLJGH�6WDWHQ�HQ�-DSDQ�DDQ�
KHW�RQWVWDDQ�ZDV��*HULFKWH�DFWLH�ZDV�QRGLJ�HQ�GH�RYHUKHLG�GLHQGH�GDDUELM�HHQ�URO�
WH�VSHOHQ��7HUZLMO�KHW�ZHWHQVFKDSVEHOHLG�]LFK�LQ�HHQ�QLHXZH�IDVH�YDQ�RQWZLNNH�
OLQJ�EHYRQG��]LH�KRRIGVWXN�����ZHUGHQ�RRN�GH�HHUVWH�LQLWLDWLHYHQ�YRRU�HHQ�LQQR�
YDWLHEHOHLG� RQWSORRLG�� ,Q� MDQXDUL� ����� ]HJGH� PLQLVWHU�SUHVLGHQW� 9DQ� $JW� HHQ�
LQQRYDWLHQRWD�WRH�ZDDULQ�HHQ�EHOHLG�]RX�ZRUGHQ�XLWJHZHUNW�YRRU�GH�YHUVWHUNLQJ�
YDQ�KHW�LQQRYDWLHYHUPRJHQ�YDQ�KHW�1HGHUODQGVH�EHGULMIVOHYHQ��LQ�KHW�ELM]RQGHU�
RS�EDVLV� YDQ� LQGXVWULHHO� HQ� DFDGHPLVFK�RQGHU]RHN� ¥ �1DMDDU������ERRG�PLQLVWHU�
YDQ�:HWHQVFKDSVEHOHLG�9DQ�7ULHU��PHGH�QDPHQV�GH�FROOHJD
V�YDQ�2QGHUZLMV�HQ�
:HWHQVFKDSSHQ�HQ�YDQ�(FRQRPLVFKH�=DNHQ��GH� ,QQRYDWLHQRWD� DDQ��'DDULQ�ZHU�
GHQ� ]RJHQDDPGH� ,QQRYDWLHJHULFKWH�2QGHU]RHNVSURJUDPPD·V� �,23�� YRRUJHVWHOG�
YRRU�YLMI�JHELHGHQ��ZDDURQGHU�GH�ELRWHFKQRORJLH���
� +HW�FRQFHSW�
,23
�ZDV�XLWJHZHUNW�GRRU�HHQ�ZHUNJURHS�YDQ�YHUWHJHQZRRUGL�
JHUV�YDQ�GH�WHFKQLVFKH�KRJHVFKROHQ�HQ�GH�0LQLVWHULHV�YDQ�2QGHUZLMV�HQ�:HWHQ�
VFKDSSHQ� HQ� YDQ�:HWHQVFKDSVEHOHLG�� 'H� FHQWUDOH� NZHVWLH� ZDV� KRH� KHW� DFDGH�
PLVFK�RQGHU]RHN�DI�WH�VWHPPHQ�RS�GH�EHKRHIWHQ�YDQ�GH�1HGHUODQGVH�HFRQRPLH��
+LHUWRH� ZHUG� HHQ� RUJDQLVDWLHVWUXFWXXU� YRRUJHVWHOG� GLH� JHNHQPHUNW� ZHUG� GRRU�
SURMHFWJHULFKWKHLG�� VDPHQZHUNLQJ� WXVVHQ� RQGHU]RHNVJURHSHQ� RQGHUOLQJ� HQ�PHW�
KHW�EHGULMIVOHYHQ��HQ�EHWURNNHQKHLG�YDQ�JHEUXLNHUV�ELM�]RZHO�FRQFHSWLH��RQWZLN�
NHOLQJ�DOV�XLWYRHULQJ�YDQ�SURJUDPPD·V� ¦ �'H�SURJUDPPDWLVFKH�DDQSDN��GH�JHULFKW�
KHLG�RS�KHW�EHGULMIVOHYHQ�DOVPHGH�GH�LQEUHQJ�YDQ�KHW�GHSDUWHPHQW�YDQ�(FRQRPL�
VFKH�=DNHQ�ZDUHQ�QLHXZH�HOHPHQWHQ�RS�KHW�JHELHG�YDQ�RQGHU]RHNVRUJDQLVDWLH��
%RYHQGLHQ�ZDUHQ�GH� OHGHQ�YDQ�GH�ZHUNJURHS�GLH�KHW� ,23�FRQFHSW�XLWZHUNWH��
UHODWLHI�QLHXZH�VSHOHUV�RS�KHW�JHELHG�YDQ�RQGHU]RHNVEHKHHU��GH�WHFKQLVFKH�KRJH�
VFKROHQ� �HQ� QLHW� GH� XQLYHUVLWHLWHQ�� HQ� (FRQRPLVFKH� =DNHQ� �PDDU� QLHW� /DQG�
ERXZ����
� +HW� ,23�ELRWHFKQRORJLH��GDW� VSRHGLJ� JHUHDOLVHHUG�ZHUG��ZDV� HFKWHU� QLHW� GH�
HQLJH�VSHOHU�ZDDU�KHW�GH�VWXULQJ�HQ�FR|UGLQDWLH�YDQ�KHW�QLHXZH�YHOG�EHWURI��'H�
XQLYHUVLWHLWHQ� HQ� KRJHVFKROHQ� QDPHQ� ]HOI� LQLWLDWLHYHQ�ZDW� EHWUHIW� KHW� RS]HWWHQ�
YDQ�VWXGLHULFKWLQJHQ��KHW�RUJDQLVHUHQ�YDQ�RQGHU]RHNVJURHSHQ�HQ�VDPHQZHUNLQJ�
RQGHUOLQJ�HQ�PHW�KHW�EHGULMIVOHYHQ��'DDUQDDVW�RQGHUQDPHQ�EHVWDDQGH�LQVWHOOLQJHQ�
DOV�GH�=:2��712�HQ�GH�15/2�DFWLH�RP�ELRWHFKQRORJLH�RS�GH�HLJHQ�DJHQGD�
WH�]HWWHQ��'DDUPHH�ZDV�KHW�HLQG�MDUHQ�]HYHQWLJ�QRJ�QLHW�GXLGHOLMN�KRH�GH�WDDN�
YHUGHOLQJ�YDQ�GH�GLYHUVH�EHWURNNHQ�LQVWDQWLHV�²�GHSDUWHPHQWHQ��FR|UGLQDWLHRUJD�
�������������������������������������������������§?��� �)u�� �.� ��~ �;�;��}*��� ���/� �,����}�~ �E� �
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QHQ��RQGHU]RHNVLQVWHOOLQJHQ�²� HU�ELM�GH� VWLPXOHULQJ�YDQ�ELRWHFKQRORJLH�XLW� ]RX�
]LHQ�HQ�ZLH�GDDUELM�HHQ�KRRIGURO�JLQJ�VSHOHQ��0DDU�RRN�ZDW�EHWUHIW�GH�LQKRXGH�
OLMNH� HQ� GLVFLSOLQDLUH� YHUQLHXZLQJ� GLH� GH� RSNRPVW� YDQ� GH� ELRWHFKQRORJLH� PHW�
]LFK�PHHEUDFKW��ZDUHQ� GH� FRQWRXUHQ� DQQR� ����� QRJ� DOOHVEHKDOYH� YDVWRPOLMQG��
=R�OHJGHQ�GH�$PHULNDQHQ�LQ�GH�GHILQLWLH�YDQ�ELRWHFKQRORJLH�YHHODO�GH�QDGUXN�RS�
GH�URO�YDQ�QLHXZH�ELRORJLVFKH�GLVFLSOLQHV��WHUZLMO�(XURSHDQHQ�PHHU�QDGUXN�OHJ�
GHQ�RS�GH�WHFKQRORJLVFKH�NDQW� ¾ �0HHU�LQ�KHW�ELM]RQGHU�ZDV�URQG������QRJ�QLHW�
GXLGHOLMN� LQ�KRHYHUUH� GH�QLHXZH� WHFKQLHN� YDQ� UHFRPELQDQW�'1$�HHQ� FHQWUDOH�
SODDWV�LQ�KHW�QLHXZH�YDNJHELHG�]RX�NULMJHQ���
� 9RRU� KHW� ODQGERXZNXQGLJ� RQGHU]RHN� HQ� GDDUPHH� GH�15/2� YRUPGHQ� GH�
QLHXZH�KRUL]RQWDOH�HQ�YHUWLFDOH�YHUELQGLQJHQ�WXVVHQ�GLVFLSOLQHV�HHQ�HHUVWH�XLWGD�
JLQJ��ZDDURS�YRRUDO�RS�KHW�QLYHDX�YDQ�RQGHU]RHNVVDPHQZHUNLQJ�HQ��FR|UGLQDWLH�
PRHVW� ZRUGHQ� JHUHDJHHUG�� ,QJULMSHQGHU� ZHOOLFKW� ZDV� GDW� ELRWHFKQRORJLH� KHW�
ODQGERXZNXQGLJ� RQGHU]RHN� LQKRXGHOLMN� HQ� RUJDQLVDWRULVFK� GRRUVQHHG�� ZDW� GH�
YUDDJ� RSULHS� KRH� UHODWLHV�PHW� QLHW�ODQGERXZNXQGLJH� SDUWLMHQ� LQ� RQGHU]RHN� HQ�
EHGULMIVOHYHQ�RSJHERXZG�PRHVWHQ�ZRUGHQ��:DW�EHWUHIW� GH�YHUWLFDOH�YHUELQGLQ�
JHQ�PHW� GH� LQGXVWULH�� PRHW� DOYDVW� ZRUGHQ� RSJHPHUNW� GDW� GLH� ]LFK� ELQQHQ� GH�
15/2�LQ�KHW�DOJHPHHQ�QRJ�LQ�HHQ�RSERXZIDVH�EHYRQGHQ��'H�DIGHOLQJ�9HUZHU�
NLQJ�HQ�$I]HW�EHYRQG�]LFK�QRJ�LQ�GH�RSERXZIDVH�HQ�KHW�EOHHN�QLHW�HHQYRXGLJ�GH�
YRHGVHOYHUZHUNHQGH�LQGXVWULH�WH�ODWHQ�SDUWLFLSHUHQ�LQ�FR|UGLQDWLH�YDQ�ODQGERXZ�
NXQGLJ�RQGHU]RHN��+HW�KRRIGVWXN�]DO�GDDURP�QLHW� LQJDDQ�RS�GLW� DVSHFW�YDQ�GH�
RSNRPVW�YDQ�GH�ELRWHFKQRORJLH���
� 6SHFLILHN�YRRU�GH�15/2�LV�GH�YUDDJ�RS�ZHONH�ZLM]H�KLM�GH�ELRWHFKQRORJLH�
RS�GH�DJHQGD�]HWWH��SDVWH�KLM�KHW�WKHPD�LQ�LQ�GH�EHVWDDQGH�RUJDQLVDWLH�RI�SDVWH�KLM�
GH�RUJDQLVDWLH�DDQ�DDQ�GH�QLHXZH�FRQVWHOODWLHV"�,Q�KRHYHUUH�ZLOGH�GH�UDDG�ERYHQ�
KHW�YHOG�JDDQ�VWDDQ�HQ�WRW�KRHYHU�VWUHNWHQ�]LMQ�PRJHOLMNKHGHQ�RP�LQYORHG�RS�GDW�
YHOG�XLW� WH�RHIHQHQ�HQ�GH�DJHQGD�YDQ�GH�SDUWLFLSDQWHQ� WH�EHSDOHQ"�+HW�YHUVODJ�
RYHU�GH�RS]HW�YDQ�GH�,23·V�QRHPGH�GH�15/2�DOV�ppQ�YDQ�GH�YRRUEHHOGHQ�YDQ�
EHVWDDQGH� RUJDQLVDWLHV�ZDDULQ� HOHPHQWHQ� YDQ� GH� YRRUJHVWHOGH� DDQSDN� UHHGV� EH�
VWRQGHQ��WH�ZHWHQ�FR|UGLQDWLH�HQ�GH�DIVWHPPLQJ�YDQ�YUDDJ�HQ�DDQERG�YDQ�RQGHU�
]RHN��'H�YULMEOLMYHQGKHLG�YDQ�KHW�15/2�PRGHO�YDQ�FR|UGLQDWLH�GRRU�RYHUOHJ�
YLD�KHW�SDUWLFLSDQWHQPRGHO�ZHUG�HFKWHU�H[SOLFLHW�DIJHZH]HQ� ¿ �'H�XLWGDJLQJ�YDQ�
GH�ELRWHFKQRORJLH�]RX�LQGHUGDDG�HHQ�XLWGDJLQJ�YRRU�GH�SDUWLFLSDQWHQRUJDQLVDWLH�
EOLMNHQ��+RH�GLW�]RX�XLWSDNNHQ��HQ�KRH�GH�15/2�GDDU�HHQ�DQWZRRUG�RS�]RFKW��
LV�KHW�RQGHUZHUS�YDQ�GLW�KRRIGVWXN���
�
� �����'H�HHUVWH�UHDFWLH�YDQ�GH�15/2�
� 'H�RSNRPVW�YDQ�GH�ELRWHFKQRORJLH�YLHO�VDPHQ�PHW�GH�RPVODJ�GLH�URQG������
ELM� GH�15/2� JDDQGH�ZDV�� ZDDUELM� GH� NHUQ� YDQ� GH� DFWLYLWHLWHQ� YHUVFKRRI� YDQ�
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RQGHU]RHNVPDQDJHPHQW� QDDU� ZHWHQVFKDSVEHOHLG�� 'H� YHUQLHXZLQJ� ZHUG� RRN�
RSJHSDNW� LQ�KHW�NDGHU�YDQ�GLH�RPVODJ��'H�HHUVWH�DDQ]HW�YRRU�JHGDFKWHYRUPLQJ�
RYHU�ELRWHFKQRORJLH�ELQQHQ�GH�15/2�ZHUG�JHGDDQ�ELM�GH�YRRUEHUHLGLQJHQ�YDQ�
GH�HHUVWH�PHHUMDUHQYLVLH��������������'H]H�ZDUHQ�HLQG������YDQ�VWDUW�JHJDDQ�HQ�
LQ�GH�]RPHU�YDQ������ODJ�HU�HHQ�GLVFXVVLHQRWD�YRRU�GH�RS]HW�YDQ�GH�PHHUMDUHQYL�
VLH��2QGHUGHHO�KLHUYDQ�YRUPGH�KHW�LGHH�YDQ�¶SUREOHHPVWXGLHV·�QDDU�RQGHUZHUSHQ�
GLH�YDQ�EHODQJ�ZHUGHQ�JHDFKW�YRRU�GH� WRHNRPVW�YDQ�KHW� ODQGERXZNXQGLJ�RQ�
GHU]RHN��+HW�GRHO�ZDV�QLHXZH�WUHQGV�LQ�KHW�RQGHU]RHN�YURHJWLMGLJ�WH�VLJQDOHUHQ�
HQ�LQ�NDDUW�WH�EUHQJHQ�DOV�RQGHUGHHO�YDQ�GH�LQEHGGLQJ�YDQ�GH�YLVLH�RS�ODQGERXZ�
NXQGLJ�RQGHU]RHN�LQ�HHQ�V\VWHPDWLVFK�XLWJHZHUNW�EHHOG�YDQ�GH�FRQWH[W��'H�SUR�
EOHHPVWXGLHV� YRUPGHQ�GDDUPHH� HHQ�EHODQJULMN� LQVWUXPHQW�ZDDUPHH�GH�15/2�
GH�RPVODJ�QDDU�ZHWHQVFKDSVEHOHLG�YRUP�JDI���
�

�'H� ]DQGORSHU� YDQ� ELRWHFKQRORJLH� FLUFXOHHUGH� LQ� GH� QRWLWLHV� YDQ� GH� 15/2�� +HW� EUDFKW� GH�
PXOWLGLVFLSOLQDULWHLW� YDQ� KHW� QLHXZH� YDNJHELHG� WRW� XLWGUXNNLQJ�� DOVPHGH� GH� WRHSDVVLQJVJHULFKWKHLG��
+HW� EHVHI� GDW� ODQGERXZNXQGLJ� RQGHU]RHN� LQ� GH� ELRWHFKQRORJLH� YHUZHYHQ� ZDV� PHW� DOOHUOHL� DQGHUH�
RQGHU]RHNV��HQ�YHUZHUNLQJVJHELHGHQ�NZDP�LQ�GH�YRRUVWHOOHQ�ELQQHQ�GH�15/2�HFKWHU�YHHO�PLQGHU�
WRW�XLWGUXNNLQJ��'H�ODQGERXZ�KLHOG�YDVW�DDQ�KDDU�DXWRQRPH�SRVLWLH�HQ�WUDFKWWH�HHQ�HLJHQ�WDDUWSXQW�
WH�UHVHUYHUHQ���
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%LRWHFKQRORJLH� HQ� JHQHWLVFKH� PDQLSXODWLH� ZHUGHQ� GLUHFW� DOV� PRJHOLMNH� RQGHU�
ZHUSHQ� YRRU� HHQ� SUREOHHPVWXGLH� JHQRHPG� HQ� ]RQGHU� GLVFXVVLH� DDQYDDUG� o Å �'H�
SUREOHHPVWXGLH�QDDU�JHQHWLVFKH�PDQLSXODWLH�]RX�YHHO�ODWHU�JHUHHGNRPHQ�HQ�NRPW�
KLHU�RRN� ODWHU�DDQ�GH�RUGH��9RRU�ELRWHFKQRORJLH�SURGXFHHUGH�HHQ�NOHLQH�FRP�
PLVVLH� EHVWDDQGH� XLW� %UXLQ�� 9RRUEXUJ� HQ�:DQVLQN� LQ� HHQ�PDDQG� RI� WZHH� HHQ�
¶YRRU�FRQFHSW·�QRWLWLH��3URIHVVRU�%UXLQ�EHKRHIW� HQLJH� LQWURGXFWLH�RPGDW�KLM�RS�
ODQGERXZELRWHFKQRORJLVFK�JHELHG�HHQ�EHODQJULMNH�URO�VSHHOGH�HQ�GH�KRRIGUROVSH�
OHU�ZDV�LQ�GH�SUREOHHPVWXGLH�YDQ�GH�15/2��+LM�ZDV�DOV�KRRJOHUDDU�SURFHVNXQGH�
YHUERQGHQ�DDQ�GH�/DQGERXZKRJHVFKRRO�HQ�ZHUG�GDDU�HHQ�EHODQJULMNH�YRRUWUHN�
NHU�RS�KHW�JHELHG�YDQ�ELRWHFKQRORJLVFK�RQGHUZLMV�HQ�RQGHU]RHN��+LM�VWRQG�DDQ�
GH�ZLHJ�YDQ�GH��WZHHGHIDVH�RSOHLGLQJ�ELRWHFKQRORJLH�HQ�GHHG�RQGHU]RHN�RS�KHW�
JHELHG� YDQ� HQ]\PWHFKQRORJLH� LQ� GH� OHYHQVPLGGHOHQWHFKQRORJLH�� ,Q� VHSWHPEHU�
�����]RX�KLM�YHUWUHNNHQ�XLW�:DJHQLQJHQ��ZDDUQD�GH�RSYROJLQJ� ODQJ�²�YROJHQV�
YHOHQ�WH�ODQJ�²�RS�]LFK�]RX�ODWHQ�ZDFKWHQ���
� 'H�QRWLWLH�VLJQDOHHUGH�YHUQLHXZHQGH�NDQWHQ�YDQ�GH�ELRWHFKQRORJLH�]RDOV�KHW�
PXOWLGLVFLSOLQDLUH� NDUDNWHU� HQ� GH� URO� YDQ� QLHXZH� DFWRUHQ�� 'H� RUJDQLVDWLH� YDQ�
ELRWHFKQRORJLVFK�RQGHU]RHN�ZDV�YDQZHJH�GH�GLYHUVLWHLW�YDQ�KHW�XLWJDQJVPDWHUL�
DDO��GH�GRHOHQ�HQ�GH�EHWURNNHQ�YDNJHELHGHQ�HQ�GLVFLSOLQHV�PRHLOLMN�¶LQ�HHQ�RYHU�
]LFKWHOLMN�NDGHU�WH�SODDWVHQ·��2RN�PRHVW�HU�UHNHQLQJ�PHH�ZRUGHQ�JHKRXGHQ�GDW�
ELRWHFKQRORJLH�EXLWHQ�KHW� ODQGERXZNXQGLJ�RQGHU]RHN� WUDG��$OV�KHW�RQGHU]RHN�
LQ�]LMQ�YROOH�RPYDQJ�JHFR|UGLQHHUG�PRHVW�ZRUGHQ��ZDV�KHW�YROJHQV�GH�DXWHXU�V��
]DDN�HHQV�RYHU�HHQ�SDVVHQGH�RUJDQLVDWLHYRUP�QD� WH�GHQNHQ��2QGHUWXVVHQ�UHODWL�
YHHUGH�GH�QRWLWLH�KHW�YHUQLHXZHQGH�NDUDNWHU�RRN�GRRU�ELRWHFKQRORJLH�WH�SUHVHQ�
WHUHQ�DOV�HHQ�QLHXZ�ODEHO�YRRU�RQGHU]RHN�GDW�DO�ODQJ�GRRU�GH�SDUWLFLSDQWHQ�ZHUG�
JHGDDQ��'HVDOQLHWWHPLQ�JDI�GH�QRWLWLH�KHW�DGYLHV�HHQ�VWXXUJURHS�LQ�KHW� OHYHQ�WH�
URHSHQ�RP�LQWHUQH�EHOHLGVYRUPLQJ�HQ�¶RSWUHGHQ�QDDU�EXLWHQ·�WH�EXQGHOHQ��'DDU�
ELM� PRHVWHQ� GH� PRJHOLMNKHGHQ� YRRU� KHW� ODQGERXZNXQGLJ� RQGHU]RHN� LQ� NDDUW�
ZRUGHQ�JHEUDFKW��HHQ�RUJDQLVDWRULVFK�NDGHU�RQWZRUSHQ�HQ�HHQ�DGYLHV�XLWJHEUDFKW�
RYHU�GH�VDPHQZHUNLQJ�PHW�DQGHUH�RQGHU]RHNVVHFWRUHQ� oUo �'H�DXWHXUV�JDYHQ�DDQ�
EHZXVW�QLHW� WH�KHEEHQ�JHNR]HQ�YRRU�HHQ�YDQ�GH�EHVWDDQGH�RUJDQHQ�� DDQJH]LHQ�
¶>���@�KHW�ZHQVHOLMN� >LV@� HHUVW�KHW�FRPSOH[H� WHUUHLQ� LQ�]LMQ�JHKHHO� WH�EHKDQGHOHQ��
RPGDW� LQ� KHW� EHJLQ� YRRUDO� GH� YUDJHQ� ZDW�� ZLH� HQ� KRHYHHO� EHODQJULMN� ]LMQ·� o p �
+RHZHO�KHW�EHODQJ�YDQ�GH�ELRWHFKQRORJLH� LQ�GH�GDJHOLMNVH�UDDG�HQ�GH�UDDG�]HOI�
RQGHUVWUHHSW�ZHUG�HQ�GH�OHGHQ�]LFK�LQ�JURWH�OLMQHQ�LQ�GH�QRWLWLH�NRQGHQ�YLQGHQ��
ZHUG�GH�YRRUJHVWHOGH�VWXXUJURHS�QLHW�LQJHVWHOG���
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� (LQG� IHEUXDUL� ����� ZHUG� GH� YHUGHUH� YRRUEHUHLGLQJ� YDQ� GH� PHHUMDUHQYLVLH�
JHUHJHOG��9RRU�GH�RS]HW�YDQ�GH�SUREOHHPVWXGLH�RYHU�ELRWHFKQRORJLH�ZDV�HU�HHQ�
ELMODJH�ELM�GH�VWXNNHQ�GLH�VWHUN�OHHN�RS�GH�QRWLWLH�YDQ�%UXLQ��9RRUEXUJ�HQ�:DQ�
VLQN��PDDU�QLHW�GRRU�KHQ�ZDV�RQGHUWHNHQG� o � �+HW�PHHVW�PDUNDQWH�YHUVFKLO�ZDV�
GDW�HU�JHHQ�VWXXUJURHS�ZHUG�YRRUJHVWHOG�PDDU�DOOHHQ�HHQ� ¶VWXGLHFRPPLVVLH·�RP�
GH� SUREOHHPVWXGLH� XLW� WH� YRHUHQ�� 'H� SUREOHHPVWXGLHV� RYHU� ELRWHFKQRORJLH� HQ�
JHQHWLVFKH�PDQLSXODWLH�QDPHQ�HHQ�ELM]RQGHUH�SODDWV�LQ��7HUZLMO�GH�PHHVWH�VWXGLHV�
DDQ� GH� UHOHYDQWH� DIGHOLQJVEHVWXUHQ� ]RXGHQ� ZRUGHQ� YRRUJHOHJG�� ZHUGHQ� GH]H�
GRRU�GH�UDDG�]HOI�EHKDQGHOG� o � �+HW�KRJHUH�DJJUHJDWLHQLYHDX�YDQ�GH]H�RQGHUZHU�
SHQ��]RZHO�LQKRXGHOLMN�DOV�RUJDQLVDWRULVFK��PDDNWH�KHW�PRHLOLMN�]H�LQ�GH�EHVWDDQ�
GH�RQGHUERXZ�LQ�WH�SDVVHQ��2S�GLW�QLYHDX��GDW�YDQ�KHW�DQWLFLSHUHQ�RS�VWUXFWXUHOH�
YHUDQGHULQJHQ�LQ�KHW�RQGHU]RHNVYHOG�]RXGHQ�ZH�DFKWHUDI�]HJJHQ��WURN�GH�UDDG�GH�
UHJLH�QDDU�]LFK]HOI�WRH���
�
� 3UREOHHPVWXGLH�%LRWHFKQRORJLH�
� 'H�¶VWXGLHFRPPLVVLH·�OHYHUGH�KDDU�UDSSRUW�RYHU�ELRWHFKQRORJLH�HLQG������RS��
'H�EXON�YDQ�KHW�UDSSRUW�EHVWRQG�XLW�HHQ�LQYHQWDULVDWLH�YDQ�ORSHQG�HQ�SRWHQWLHHO�
DJURELRWHFKQRORJLVFK�RQGHU]RHN��ZDDUELM�JHNHNHQ�ZHUG� LQ�KRHYHUUH�RQGHU]RH�
NLQJHQ� YDQ� GH� GLYHUVH� SDUWLFLSDQWHQ� RQGHU� KHW� NRSMH� 
ELRWHFKQRORJLH
� NRQGHQ�
ZRUGHQ�JHSODDWVW��9DQZHJH�KHW�¶DFKWHUJURQGVRQGHU]RHN·�GDW�QRJ�QRGLJ�ZDV�RP�
GDW�GH� ODQGERXZELRWHFKQRORJLH�]LFK� LQ�HHQ�RSVWDUWIDVH�EHYRQG��ZHUG�ELM�YRRU�
EDDW�UXLPWH�JHFUHsHUG�YRRU�GLVFLSOLQDLU�RQGHU]RHN� o<¤ �1DDVW�GH]H�YHUWURXZGH�UHOD�
EHOOLQJ�YDQ�EHVWDDQG�RQGHU]RHN�GHHG�KHW�UDSSRUW�LQ�15/2�FRQWH[W�RQRUWKRGR[H�
YRRUVWHOOHQ�YRRU�GH�FR|UGLQDWLH��(U�PRHVW�HHQ�VWXXUJURHS�NRPHQ�RP�KHW�LQKH�
UHQW�PXOWLGLVFLSOLQDLUH�NDUDNWHU�YDQ�KHW�ELRWHFKQRORJLVFK�RQGHU]RHN�WH�ZDDUERU�
JHQ�� 3URMHFWWHDPV� PRHVWHQ�� DQGHUV� GDQ� GH� JHEUXLNHOLMNH� FRPPLVVLHV�� NUDFKWLJ�
]RUJ� GUDJHQ� YRRU� KHW� PDNHQ� HQ� QDNRPHQ� YDQ� DIVSUDNHQ�� %RYHQGLHQ� ]RX� GH�
VWXXUJURHS� ILQDQFLHULQJVPLGGHOHQ� NULMJHQ��(HQ�SURJUDPPDWLVFKH� DDQSDN�GXV�� LQ�
SODDWV� YDQ� KHW� JHEUXLNHOLMNH�15/2�RYHUOHJPRGHO�� $FKWHUDI� JH]LHQ�� ZH]HQ� GH�
YRRUVWHOOHQ�YRRUXLW�QDDU�GH�KHUVWUXFWXUHULQJ�YDQ�GH�15/2�LQ�������]LH�KRRIG�
VWXN�����:DW�EHWUHIW�GH�UHODWLH�PHW�DQGHUH�VHFWRUHQ��ZDUHQ�GH�YRRUVWHOOHQ�RYHUL�
JHQV�PLQGHU� YHUQLHXZHQG��'H� YRRUJHVWHOGH� VWUXFWXXU�ZDV� KHOHPDDO� ELQQHQ� GH�
JHYHVWLJGH�NDGHUV�YDQ�GH�15/2�JHGDFKW�� ,Q�HHQ�VWUXFWXUHOH�RUJDQVDWLH�YDQ�VD�
PHQZHUNLQJ�PHW�QLHW�ODQGERXZNXQGLJH�LQVWHOOLQJHQ�ZHUG�QLHW�YRRU]LHQ��$OOHHQ�
GH�PRJHOLMNKHLG�H[WHUQH�IRQGVHQ�WH�ZHUYHQ�ZHUG�JHRSSHUG��2RN�GH�XLWYRHULJH�
LQYHQWDULVDWLH� YDQ� ORSHQG� HQ� SRWHQWLHHO� DJURELRWHFKQRORJLVFK� RQGHU]RHN�ZLHUS�
GH�EOLN�QLHW�RI�QDXZHOLMNV�RYHU�GH�JHEUXLNHOLMNH�15/2�JUHQ]HQ���
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� +HW�UDSSRUW�]RUJGH�LQ�QRYHPEHU������YRRU�RSVFKXGGLQJ�LQ�GH�GDJHOLMNVH�UDDG�
HQ� GH� UDDG�� 'H� YHUJDDQGH� YRRUVWHOOHQ� YRRU� GH� RUJDQLVDWLH� HQ� ILQDQFLHULQJ� YDQ�
RQGHU]RHN�ULHS�YHHO�ZHHUVWDQG�RS��'LUHFWHXU�'/2�'��GH�=HHXZ�ZLOGH�QLHW�GDW�
HHQ� VWXXUJURHS� ELRWHFKQRORJLH� RYHU� JHOG� ]RX� EHVFKLNNHQ�� ¶'DQ� JHHIW� PHQ� GH�
15/2�IRQGVHQ�HQ�GDW�LV�QLHW�GH�EHOHLGVOLMQ�JHZHHVW�WRW�QX�WRH�· o ¥ �3URJUDPPDWL�
VFKH�ILQDQFLHULQJ�YDQ�RQGHU]RHN�VWRQG�KDDNV�RS�GH�JHGDFKWH�YDQ�HHQ�SDUWLFLSDQ�
WHQRUJDQLVDWLH�� 'DDUPHH� YRUPGH� GH� ELRWHFKQRORJLH� LQ� SRWHQWLH� HHQ� XLWGDJLQJ�
YRRU�GH� LGHQWLWHLW�YDQ�GH�15/2��:DQVLQN�]DJ�ZHO�PRJHOLMNKHGHQ�RYHUOHJ�HQ�
SURJUDPPDWLVFK�ZHUNHQ�WH�FRPELQHUHQ��%HUHLGKHLG�NRQ�ZRUGHQ�JHFUHsHUG�GRRU�
HHUVW�PHW�GH�RQGHU]RHNHUV�JH]DPHQOLMN�HHQ�SURJUDPPD�RS�WH�VWHOOHQ�HQ�YHUYRO�
JHQV�GH�SDUWQHURUJDQLVDWLHV�RP�ILQDQFLsOH�VWHXQ�WH�YUDJHQ��
� ¶'H�KHHU�:DQVLQN�ZLMVW�HURS��GDW�KHW�GH�EHGRHOLQJ�LV��GDW�PHQ�PHW�HONDDU�HHQ�
SURJUDPPD�HQ�HHQ�ZHUNUHJHOLQJ�EHVSUHHNW�HQ�YHUYROJHQV�GH�SDUWQHUV�YUDDJW�YRRU�
GDW�MDDU�GH�EHQRGLJGH�JHOGHQ�WHU�EHVFKLNNLQJ�WH�VWHOOHQ��'RRU�GLH�H[SOLFLHWH�UXJ�
JHVSUDDN� HQ�PHGH]HJJHQVFKDS� YDQ� GH� SDUWQHUV� EHUHLNW�PHQ�� GDW� GH� EHWURNNHQ�
RQGHU]RHNHU�V��]LFK�QLHW�JHKHHO�YULMEOLMYHQG�PHHU�NXQQHQ�RSVWHOOHQ��'H�EHWURN�
NHQHQ�PDNHQ�VDPHQ�HHQ�SURJUDPPD�HQ�GH�SDUWQHUV�EHVOLVVHQ�RI�]H�GDDU�JHYROJ�
DDQ�ZLOOHQ�JHYHQ�· o ¦ �
� 'HVRQGDQNV�YRQG�GH�UDDG�KHW�QRGLJ�KHW�UDSSRUW�ZDW�EHWUHIW�GH�RUJDQLVDWRUL�
VFKH�YRRUVWHOOHQ�DDQ�WH�SDVVHQ��(HQ�VWXGLHUDSSRUW�YLHO�LPPHUV�RQGHU�]LMQ�YHUDQW�
ZRRUGHOLMNKHLG��'H� GDJHOLMNVH� UDDG� NUHHJ� RSGUDFKW� ]LFK� KLHURYHU� WH� EXLJHQ� HQ�
GHHG�GDW� LQ�DDQZH]LJKHLG�YDQ�SURIHVVRU�%UXLQ� o ¾ �0HQ�ZDV�KHW�HU�ZHO�RYHU�HHQV�
GDW�GH�FR|UGLQDWLH�YDQ�KHW�RQGHU]RHN�JHEXQGHOG�PRHVW�ZRUGHQ��PDDU�PHQ�YHU�
VFKLOGH�YDQ�PHQLQJ�PHW�GH�FRPPLVVLH�%UXLQ�RYHU�GH�YUDDJ�KRH��'HHOQDPH�DDQ�
JHPHHQVFKDSSHOLMNH� SURJUDPPD·V�PRHVW� RS�EDVLV� YDQ�YULMZLOOLJKHLG� JHVFKLHGHQ��
ELM�YRRUNHXU�YLD�GH�RYHUOHJVWUXFWXUHQ�YDQ�GH�15/2� o ¿ ��
� 'H� GDJHOLMNVH� UDDG� PDDNWH� HHQ� QLHXZ� KRRIGVWXN� RYHU� GH� RUJDQLVDWRULVFKH�
DDQSDN�YDQ�ELRWHFKQRORJLH��'H�JHDPHQGHHUGH�QRWLWLH�ZHUG�LQ�MDQXDUL������JH�
SXEOLFHHUG�DOV�6WXGLHUDSSRUW���%LRWHFKQRORJLH�LQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN��+HW�
ZRRUG�
VWXXUJURHS
�ZHUG�QRJ�ZHO�JHEUXLNW��PDDU�LQ�IHLWH�ZHUG�HHQ�FR|UGLQDWLH�
FRPPLVVLH� YRRUJHVWHOG�PHW� GH� JHEUXLNHOLMNH� WDNHQ�� GH� YRRUJHVWHOGH� WDNHQ� YHU�
VFKLOGHQ�PHW�GH�HHUGHUH�QRWLWLH��RQWZLNNHOLQJHQ�YROJHQ�� VWLPXOHUHQ�YDQ�RQGHU�
]RHNVLQLWLDWLHYHQ�RYHU�RQGHUEHOLFKWH�WKHPD·V��FRQWDFW�RQGHUKRXGHQ�PHW�JHEUXL�
NHUV��VXEVLGLHJHYHUV�HQ�RSGUDFKWJHYHUV��HHQ�RQGHU]RHNVSURJUDPPD�YDVWVWHOOHQ�HQ�
KHW�EHYRUGHUHQ�YDQ�GHHOVWXGLHV�RI�KDDOEDDUKHLGVWXGLHV�� VHOHFWLH�YDQ�SURMHFWYRRU�
VWHOOHQ�DDQJHGUDJHQ�GRRU�RQGHU]RHNHUV��EHGULMIVOHYHQ�RI�((*��SURMHFWEHJHOHLGLQJ�
RUJDQLVHUHQ��YDVWVWHOOHQ�YDQ�NHUQGRHOVWHOOLQJHQ�YDQ�DDQ�KHW�15/2�JHUHODWHHUGH�
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ELRWHFKQRORJLVFK� RQGHU]RHN� p8Å �'H� VWXXUJURHS� ]RX� JHHQ� YRRUVWHOOHQ�PHHU� GRHQ�
YRRU�GH�DDQSDVVLQJ�YDQ�ILQDQFLsOH�HQ�SHUVRQHOH�PLGGHOHQ��'DDUGRRU�ZHUG�LQ�KHW�
PLGGHQ�JHODWHQ�ZLH�KHW�JHOG�YRRU�GH�SURMHFWHQ�]RX�EHKHUHQ�HQ�GDDUPHH�ZDV�GH�
DQJHO�XLW�KHW�YRRUVWHO�YDQ�GH�FRPPLVVLH�%UXLQ�YHUGZHQHQ���
� (U�]RX�GDQ�RRN�JHZRRQ�HHQ�&R|UGLQDWLHFRPPLVVLH�%LRWHFKQRORJLH�ZRUGHQ�
LQJHVWHOG��DDQJH]LHQ�GLH�QDDP�EHWHU�DDQVORRW�ELM�GH�EHVWDDQGH�WHUPLQRORJLH�YRRU�
GH�RQGHUERXZ�GDQ�¶VWXXUJURHS·� pLo �0HW�GH�LQVWDOODWLH�YDQ�HHQ�FR|UGLQDWLHFRPPLV�
VLH�ZHUG�GH�ELRWHFKQRORJLH�LQJHSDVW�tQ�GH�15/2�HQ�QLHW�GH�15/2�DDQJHSDVW�
DDQ�KHW� YHUQLHXZHQGH�NDUDNWHU� YDQ� GH� ELRWHFKQRORJLH��'H� UDDG�KDG�KLHUELM� GH�
NUDFKWLJH� VLJQDOHQ�YDQ�KHW� UDSSRUW�YDQ�GH�FRPPLVVLH�%UXLQ�QLHW�RYHUJHQRPHQ��
'H�LQSDVVLQJ�LQ�GH�EHVWDDQGH�VWUXFWXUHQ�EHWURI�QLHW�DOOHHQ�GH�LQWHUQH�RUJDQLVDWLH�
PDDU� RRN� GH� SRVLWLRQHULQJ� WHQ�RS]LFKWH� YDQ� DQGHUH� DFWRUHQ� GLH� ]LFK�PHW� ELR�
WHFKQRORJLH�EH]LJ�KLHOGHQ��2RN�GH�FRPPLVVLH�%UXLQ�ZDV�XLWJHJDDQ�YDQ� VRXYH�
UHLQLWHLW�LQ�HLJHQ�ODQGERXZNULQJ��:DQVLQN��¶*HPHHQG�ZRUGW�GDW�KHW�ODQGERXZ�
NXQGLJ�RQGHU]RHN�HHUVW�]LFK]HOI�DOV�FOXVWHU�PRHW�RUJDQLVHUHQ�HQ�YDQ�GDDUXLW�PRHW�
YHUGHU�ZHUNHQ�HQ�EH]LHQ�KRH�HHQ�JRHGH� VDPHQZHUNLQJ�NDQ�ZRUGHQ�JHRUJDQL�
VHHUG�· pUp �'H�&R|UGLQDWLHFRPPLVVLH�%LRWHFKQRORJLH�JLQJ�XLWHLQGHOLMN�QDMDDU������
YDQ�VWDUW��WRHQ�GH�RQWZLNNHOLQJHQ�URQG�ELRWHFKQRORJLH�DO�LQ�YROOH�JDQJ�ZDUHQ��
�
� �����'H�FRQILJXUDWLH�YDQ�KHW�ELRWHFKQRORJLVFKH�YHOG�
� 7RHQ� LQ� GH� UDDGVYHUJDGHULQJ� YDQ� MDQXDUL� ����� 6WXGLHUDSSRUW� �� EHVSURNHQ�
ZHUG�� ODJHQ�HU�RRN�WZHH�H[WHUQH�UDSSRUWHQ�RYHU�ELRWHFKQRORJLH�RS�WDIHO�ZDDU�
RYHU�GH�15/2�RP�FRPPHQWDDU�ZDV�JHYUDDJG��%LRWHFKQRORJLH�HQ�LQQRYDWLH�HQ�,Q�
QRYDWLHSURJUDPPD�%LRWHFKQRORJLH�� 6FKHWV� YDQ� HHQ� LQQRYDWLHJHULFKW� RQGHU]RHNVSURJUDPPD�
RS�KHW�JHELHG�YDQ�GH�ELRWHFKQRORJLH��+HW�JLQJ�KLHU�RP�WZHH�UDSSRUWHQ�WHU�YRRUEHUHL�
GLQJ�YDQ�KHW�,23�ELRWHFKQRORJLH��+HW�HHUVWH�ZDV�HHQ�YRRUVWXGLH�GRRU�KHW�&,9,�
�&HQWUDDO� ,QVWLWXXW� YRRU� ,QGXVWULHRQWZLNNHOLQJ��� GLH� GH� PLQLVWHU� YRRU�:HWHQ�
VFKDSVEHOHLG� ELM� GH� DDQELHGLQJ� YDQ� GH� ,QQRYDWLHQRWD� HLQG� �����KDG� DDQJHNRQ�
GLJG� pU� � +HW� WZHHGH� ZDV� HHQ� NRUWH� VFKHWV� YDQ� GH� RS]HW� YDQ� KHW� ,23�
ELRWHFKQRORJLH��JHEDVHHUG�RS�GH�HHUGHUH�RS]HW�YRRU�,23·V��ZDDULQ�GH�WDDNVWHOOLQJ�
YRRU� HHQ� SURJUDPPDFRPPLVVLH� HQ� YLHU� VHFWRUHQ� YDQ� KHW� RQGHU]RHN�ZHUG� EH�
VFKUHYHQ��'DW�ZDUHQ� IXQGDPHQWHHO� HQ� WRHSDVVLQJVJHULFKW� RQGHU]RHN� HQ� RQGHU�
]RHN� WHQ�GLHQVWH�YDQ�PLOLHXK\JLsQH� HQ� ODQGERXZ��%LM�KHW� ODDWVWH�ZHUG�QDDU�GH�
ORSHQGH� LQLWLDWLHYHQ�YDQ�GH�15/2�YHUZH]HQ� p8� �'H�6FKHWV�EHYHVWLJGH�KHW��GRRU�
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:DQVLQN� DO� HHUGHU� JHXLWH�� YHUPRHGHQ� GDW� KHW� ,23�ELRWHFKQRORJLH� RSJHGHHOG�
]RX�ZRUGHQ�LQ�HHQ�DDQWDO�VHFWRUHQ��ZDDURQGHU�GH�ODQGERXZ� p;¤ �'H�UDDG�NRQ�]LFK�
LQ� GH� YRRUJHVWHOGH� LQGHOLQJ� HFKWHU� QLHW� YLQGHQ�� RPGDW� GH� FDWHJRULHsQ�QLHW� JH�
OLMNZDDUGLJ� ZDUHQ�� )XQGDPHQWHHO� HQ� WRHSDVVLQJVJHULFKW� GHNWHQ� KHW� KHOH� YHOG��
WHUZLMO� GH� DQGHUH� WZHH� VHFWRUJHULFKW�ZDUHQ�� ,Q� HHQ� QRWLWLH� YDQ�KHW� VHFUHWDULDDW�
ZHUG�LQ�HHQ�FRQFHSWUHDFWLH�HHQ�WHJHQYRRUVWHO�JHGDDQ�PHW�HHQ�GULHGHOLQJ�ZDDULQ�
ODQGERXZ�DSDUW�JH]HW�ZHUG�YDQ�PLOLHXK\JLsQH�HQ�FKHPLVFKH��HQ�IDUPDFHXWLVFKH�
LQGXVWULH� p8¥ ��
� +HW�&,9,�UDSSRUW�EHYDWWH�HHQ�XLWYRHULJ�RYHU]LFKW�YDQ�GH�RQWZLNNHOLQJHQ�RS�
ELRWHFKQRORJLVFK�JHELHG� HQ�HHQ�YRRUVWHO� YRRU�SULRULWHULQJ� HQ� VWLPXOHULQJ��:DW�
EHWUHIW�GH� ODQGERXZ��ZHUG�GH�SUREOHHPVWXGLH�YDQ�GH�15/2�JHQRHPG�DOV�HHQ�
YDQ� GH� ORSHQGH� FR|UGLQHUHQGH� RYHUKHLGVDFWLYLWHLWHQ� HQ�ZHUGHQ� HQNHOH� RQGHU�
]RHNVSURMHFWHQ� LQ�:DJHQLQJHQ�JHQRHPG�ELM�GH� LQYHQWDULVDWLH�YDQ�ELRWHFKQROR�
JLVFK�RQGHU]RHN�LQ�1HGHUODQG� p8¦ �1HW�DOV�LQ�15/2�VWXNNHQ�ZHUG�GH�¶QDWXXUOLMNH·�
VDPHQKDQJ� WXVVHQ� ELRWHFKQRORJLH� HQ� ODQGERXZNXQGLJ� RQGHU]RHN� JHQRHPG��
'DDUELM�ZHUG� JHZH]HQ� RS� GH� RSOHLGLQJ� ELRWHFKQRORJLH� GLH� LQ� VHSWHPEHU� �����
YDQ�VWDUW�ZDV�JHJDDQ��1DDVW�'HOIW�HQ�*URQLQJHQ�ZHUG�:DJHQLQJHQ�GDQ�RRN�DDQ�
JHZH]HQ�DOV�HHQ�YDQ�GH�FHQWUD�YRRU�ELRWHFKQRORJLVFK�RQGHU]RHN�GLH� DOV� VSHHU�
SXQW�YRRU�KHW�,23�ELRWHFKQRORJLH�]RXGHQ�IXQJHUHQ� p8¾ �+HW�UDSSRUW�XLWWH�HFKWHU�
]RUJHQ� RYHU� GH� YHUGHUH� RQWZLNNHOLQJ� YDQ� KHW� ELRWHFKQRORJLVFK� RQGHU]RHN� LQ�
:DJHQLQJHQ��,Q�WKHRULH�]DJ�KHW�HU�JXQVWLJ�XLW��PDDU�HU�PRHVW�ZRUGHQ�YDVWJHVWHOG�
GDW�
>���@�]RQGHU�JHULFKWH�VWLPXOHULQJVPDDWUHJHOHQ�:DJHQLQJHQ�ZHLQLJ�NDQV�PDDNW�
RP�XLW� WH� JURHLHQ� WRW� HHQ�ELRWHFKQRORJLVFK� FHQWUXP�YDQ�EHWHNHQLV
� p8¿ �0HW� KHW�
YHUWUHN�YDQ�%UXLQ�ZDV�HHQ�ELRWHFKQRORJLVFKH�NHUQ�QRJ�RQGXLGHOLMNHU�JHZRUGHQ�
HQ�GH�WHFKQLVFKH�PLFURELRORJLH�VWRQG�]ZDN�LQ�:DJHQLQJHQ��+HW�UDSSRUW�SOHLWWH�
GDQ�RRN�YRRU�RSYROJLQJ�YDQ�%UXLQ�GRRU�HHQ�SURFHVWHFKQRORRJ�PHW�ELRWHFKQR�
ORJLVFKH�LQYDOVKRHN��GH�LQVWHOOLQJ�YDQ�HHQ�OHHUVWRHO�ELRWHFKQRORJLH�HQ�YHUVWHUNLQJ�
YDQ� GH� PLFURELRORJLH�� +HW� UDSSRUW� YRHJGH� QRJ� HHQ� DOJHPHQH� RSPHUNLQJ� WRH�
RYHU�GH� ODQGERXZNXQGH� LQ�1HGHUODQG��GLH�KDG�HHQ�XLWVWHNHQGH�XLWJDQJVSRVLWLH�
RS�ELRWHFKQRORJLVFK�JHELHG��]RZHO�LQKRXGHOLMN�DOV�GRRU�GH�RUJDQLVDWLHJUDDG�YDQ�
GH�VHFWRU��PDDU�NRQ�DOOHHQ�VXFFHVYRO�YHUGHUJDDQ�LQGLHQ�DDQVOXLWLQJ�ZHUG�JHYRQ�
GHQ�PHW�DQGHUH�GLVFLSOLQHV��PHW�QDPH�GH�SURFHVWHFKQRORJLH� �8Å �
� 'DW� GH� ]RUJHQ� RYHU� GH� VLWXDWLH� LQ�:DJHQLQJHQ� WHUHFKW�ZDUHQ�� EOHHN� LQ� GH�
ORRS�YDQ�������,Q�GH�]RPHU�YDQ�GDW�MDDU�EUDFKW�HHQ�PHGHZHUNHU�YDQ�KHW�KRJH�
VFKRROEODG�HQNHOH�RQGHU]RHNHUV�ELM�HONDDU�RP�WH�SUDWHQ�RYHU�GH�SRVLWLH�YDQ�:D�
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JHQLQJHQ� LQ� GH�ELRWHFKQRORJLH��'H� FRQFOXVLHV�ZDUHQ� YHUQLHWLJHQG�� KHW� EHVWXXU�
GH�YDQ�/DQGERXZKRJHVFKRRO�OLHS�FRQWLQX�DFKWHU�GH�IHLWHQ�DDQ�HQ�KREEHOGH�PDDU�
ZDW� DFKWHU� UDSSRUWHQ� YDQ� EXLWHQ� DDQ�� (HQ� FRPPHQWDDU� RS� KHW� &,9,�UDSSRUW�
ZHUG�GDDUYRRU�DOV�WHNHQHQG�EHVFKRXZG��GDW�ZDV�LQ�DOOH�KDDVW�JHPDDNW�HQ�EHYDWWH�
WDO� YDQ� IRXWHQ�� $OJHPHHQ� RRUGHHO�� KHW� ELRWHFKQRORJLHEHOHLG�ZDV� RQVDPHQKDQ�
JHQG�HQ�GH�/DQGERXZKRJHVFKRRO�RQWEHHUGH�HONH�YLVLH� �Lo �,Q�RNWREHU������PHOG�
GH�KHW�KRJHVFKRROEODG�GDW�:DJHQLQJHQ�HHQ� IODWHU�KDG�JHVODJHQ�ELM� HHQ�RYHUOHJ�
RYHU�GH�GULH�FHQWUD�YRRU�ELRWHFKQRORJLH��,Q�WHJHQVWHOOLQJ�WRW�*URQLQJHQ�HQ�'HOIW�
NRQ�:DJHQLQJHQ�JHHQ�SODQQHQ�RS�WDIHO� OHJJHQ��3URIHVVRU�9HHJHU��GH�YHUWHJHQ�
ZRRUGLJHU�YDQ�:DJHQLQJHQ��KDG�DO�WZHH�MDDU�HHUGHU�DDQ�GH�IDFXOWHLW�RP�PLGGH�
OHQ�JHYUDDJG�PDDU�GDDURS�ZDV�QLHW�JHUHDJHHUG��'H�IDFXOWHLW�QDP�KHW�VWDQGSXQW�LQ�
GDW� GHUJHOLMNH� LQLWLDWLHYHQ� ELM� YDNJURHSHQ� WKXLVKRRUGHQ� DDQJH]LHQ� GLH� YHUDQW�
ZRRUGHOLMN�ZDUHQ�YRRU�RQGHU]RHN��+HW�DUWLNHO�EHVORRW�PHW�GH�FRQVWDWHULQJ�GDW�
GH�9ULMH�8QLYHUVLWHLW��98��LQ�$PVWHUGDP�LQPLGGHOV�HHQ�VHULHX]H�NDQGLGDDW�ZDV�
RP�LQ�SODDWV�YDQ�:DJHQLQJHQ�HHQ�FHQWUXP�YDQ�ELRWHFKQRORJLH�WH�ZRUGHQ� �Up �,Q�
QRYHPEHU�JDI�KHW�KRJHVFKRROEODG�GH�QLHXZH�VWDQG�YDQ�]DNHQ��ZDDUELM�RRN�9DQ�
GHU�3ODV�²�YRRUPDOLJ�UHFWRU�HQ�YRRU]LWWHU�YDQ�GH�&R|UGLQDWLHFRPPLVVLH�%LRWHFK�
QRORJLH� YDQ� GH�15/2�²� ]LMQ� YLVLH�PRFKW� JHYHQ��+LM� VWHOGH� GDW� KHW� QLHW� ]R·Q�
YDDUW�OLHS��GDW�KHW�RP�HHQ�JULMSVWXLYHU�DDQ�VWLPXOHULQJVJHOG�JLQJ��GDW�GH�YDNJURH�
SHQ�KHHO�JRHG�GH�UHJLH�NRQGHQ�YRHUHQ�HQ�GDW�DQGHUHQ�YRRU�GH�ODQGERXZ�WRFK�
DOWLMG� QDDU�:DJHQLQJHQ� NZDPHQ�� 2YHU� GDW� ODDWVWH� ZDV� KHW� DUWLNHO� QLHW� JHKHHO�
JHUXVW��JH]LHQ�GH�RQWZLNNHOLQJHQ� LQ�$PVWHUGDP��HQ�KHW�YRHJGH�WRH�GDW�:DJH�
QLQJHQ� DOV� HQLJH� QLHW� YHUWHJHQZRRUGLJG�ZDV� LQ�GH�3URJUDPPD&RPPLVVLH�%LR�
WHFKQRORJLH��3&%�� �U� ��
� :DJHQLQJHQ�KDG�GH�ERRW�JHPLVW��PDDU�ZHONH�ERRW�ZDV�GDW�SUHFLHV"� ,Q�PHL�
����� ZDV� GH� 3&%� LQJHVWHOG�� ZDDUPHH� GH� HHUVWH� SHULRGH� YDQ� KHW� ,23�
ELRWHFKQRORJLH�YDQ�VWDUW�JLQJ�HQ�GLH�OLHS�WRW������ �8� �'H�EHODQJULMNVWH�WDDN�ZDV�KHW�
RQWZLNNHOHQ�HQ�GRHQ�XLWYRHUHQ�YDQ�HHQ�RQGHU]RHNVSURJUDPPD��'DDUWRH�NRQ�GH�
3&%�HHQ�EHJURWLQJVYRRUVWHO� LQGLHQHQ�ELM� GH�+RRIGGLUHFWLH�:HWHQVFKDSVEHOHLG��
'H�3&%�EHVFKLNWH�QLHW�DOOHHQ�RYHU�HHQ�FHQWUDOH�RUJDQLVDWLH��PDDU�RRN�RYHU�JHOG�
RP�RQGHU]RHN�WH�VXEVLGLsUHQ��+HW�RQWZLNNHOGH�RQGHU]RHNVSURJUDPPD�EHWURI�GH�
LQYXOOLQJ�YDQ�KHW�PHW�KHW]HOIGH�EHVOXLW�LQJHVWHOGH�,23�ELRWHFKQRORJLH��+HW�ZDV�
HHQ� JURRW� SURJUDPPD�� GDW� LQ� EHODQJULMNH� PDWH� EXLWHQ� GH� WUDGLWLRQHOH� �ZHWHQ�
VFKDSSHOLMNH�� VWUXFWXUHQ�RP�JLQJ��(U�ZDUHQ�YLHU�EHWURNNHQ�PLQLVWHULHV��ZDDUELM�
(FRQRPLVFKH�=DNHQ�KHW�YRRUWRXZ�KDG��'H�OHGHQ�ZDUHQ�YHUWHJHQZRRUGLJHUV�YDQ�
RQGHU]RHNVLQVWHOOLQJHQ��7HFKQLVFKH�+RJHVFKRRO�'HOIW��98��712��5LMNVXQLYHU�
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VLWHLW�*URQLQJHQ��HQ�EHGULMIVOHYHQ��'XSKDU��'60��$N]R�3KDUPD��$9H%H�HQ�*LVW�
%URFDGHV���'H�3&%�RSHUHHUGH�RQDIKDQNHOLMN�YDQ�EHVWDDQGH�RQGHU]RHNEHKHUHQGH�
LQVWHOOLQJHQ�DOV�.1$:��1:2��=:2�HQ�KHW�0LQLVWHULH�YDQ�/DQGERXZ� �;¤ �3&%�
ZDV� QLHW� GH� HQLJH� UHJLHYRHUGHU� RS� KHW� JHELHG� YDQ� GH� ELRWHFKQRORJLH�� RQGHU�
]RHNV�� HQ� RQGHU]RHNEHKHUHQGH� LQVWHOOLQJHQ� KDGGHQ� KXQ� HLJHQ� LQLWLDWLHYHQ� JH�
QRPHQ��,Q�GLW�YHOG�PRHVW�GH�3&%�HHQ�SRVLWLH�YHURYHUHQ�HQ�UHODWLHV�PHW�DQGHUH�
VSHOHUV�RSERXZHQ��:DW�EHWUHIW�GH�DFWLYLWHLWHQ�YDQ�PLQLVWHULHV��ZHWHQVFKDSSHOLMNH�
YHUHQLJLQJHQ�HQ�XQLYHUVLWHLWHQ�]DJ�GH�3&%�NDQV�GH]H�WH�NDQDOLVHUHQ�HQ�GDDUYRRU�
KHW�EHODQJULMNVWH�ORNHW�WH�ZRUGHQ���
� =:2�HQ�15/2�RSHUHHUGHQ� ODQJV� GH� OLMQHQ� GLH� ]H� ]HOI� KDGGHQ� XLWJH]HW� �8¥ �
0HW�=:2�ZHUG�HHQ�JHOLMNZDDUGLJH�UHODWLH�RSJHERXZG��'H�3&%�EUDFKW�GH�SUR�
MHFWEHRRUGHOLQJ�YDQ�IXQGDPHQWHHO�HQ�WRHSDVVLQJVJHULFKW�RQGHU]RHN�RQGHU�ELM�GH�
(YDOXDWLHFRPPLVVLH� %LRWHFKQRORJLH� YDQ� =:2�� GLH� RPJHNHHUG� GH� GRHOHQ� YDQ�
KHW�,23�ELRWHFKQRORJLH�HQ�GH�ZHUNZLM]H�YDQ�GH�3&%�RYHUQDP��0HW�GH�15/2�
ODJ�GDW�DQGHUV��GH�&R|UGLQDWLHFRPPLVVLH�%LRWHFKQRORJLH�EOHHI�]HOIVWDQGLJHU�IXQF�
WLRQHUHQ�HQ�RSHUHHUGH�PHHU� ODQJV�GH� OLMQHQ�YDQ�GH�SDUWLFLSDQWHQRUJDQLVDWLH��'H�
EHOHLGVOLMQHQ�GLH�LQ�6WXGLHUDSSRUW���ZDUHQ�XLWJH]HW��ZHUGHQ�QLHW�DDQJHSDVW�DDQ�GH�
GRHOVWHOOLQJHQ�YDQ�KHW�,23�ELRWHFKQRORJLH��(HQ�URO�VSHHOGH�GDDUELM�KHW�LGHH�GDW�
ELQQHQ�GH�3&%�RQYROGRHQGH� LQ]LFKW� LQ�GH� ODQGERXZNXQGH� DDQZH]LJ�ZDV��1D�
YHUORRS�YDQ�WLMG��WRHQ�KHW�EHODQJ�YDQ�ELRWHFKQRORJLH�PHHU�LQ�KHW�ODQGERXZNXQ�
GLJ�YHOG�ZDV�GRRUJHGURQJHQ��RQWZLNNHOGH�]LFK�HHQ�UHODWLHI�GLIIXVH�VDPHQZHUNLQJ�
�GDDURYHU�GDGHOLMN�PHHU���'H�3&%�RS�KDDU�EHXUW��ZHUNWH� LQ� WRHQHPHQGH�PDWH�
PHW� GHHOSURJUDPPD·V� ZDDUPHH� GLYHUVH� VHFWRUHQ� HLJHQ� YHUDQWZRRUGHOLMNKHGHQ�
WRHJHVFKRYHQ�NRQGHQ�NULMJHQ��
�
� �������3URIHVVRU�6FKLOSHURRUW��HHQ�YLVLRQDLUH�YRRU]LWWHU�
� 'H�YRRU]LWWHU�YDQ�GH�3&%�ZDV�SURIHVVRU�6FKLOSHURRUW�XLW�/HLGHQ��+LM�ZDV�HHQ�
SLRQLHU�RS�KHW�JHELHG�YDQ�RQGHU]RHN�QDDU�UHFRPELQDQW�'1$�HQ�KDG�XLWJHVSUR�
NHQ� LGHHsQ�RYHU�GH�RUJDQLVDWLH�YDQ�GH� VWLPXOHULQJ�YDQ�ELRWHFKQRORJLH��%RYHQ�
GLHQ�ZDV�KLM�YDQDI������HHQ� VOHXWHOILJXXU� LQ�GH� UHODWLH� WXVVHQ�GH�15/2�HQ�GH�
3&%�HQ�KHW�YHOG�YDQ�GH�ELRWHFKQRORJLH�PHHU�LQ�KHW�DOJHPHHQ��,Q�HHUVWH�LQVWDQWLH�
IXQJHHUGH� KLM� ]HOIV� DOV� YHUWHJHQZRRUGLJHU� YDQ� GH� ODQGERXZVHFWRU� LQ� GH� 3&%��
PDDU�GDW�OLHS�RP�YHUVFKLOOHQGH�UHGHQHQ�QLHW�RSWLPDDO��'H�SHUVRRQ�6FKLOSHURRUW�
HQ�]LMQ�DFWLYLWHLWHQ�YHUGLHQHQ�KLHURP�HHQ�DSDUWH�HQ�ZDW�XLWYRHULJHU�LQWURGXFWLH��
6FKLOSHURRUW�ZDV�HHQ�FKHPLFXV�GLH�RS�KHW�JUHQVYODN�PHW�GH�PLFURELRORJLH�ZHUN�
WH��7LMGHQV� ]LMQ�SURPRWLHRQGHU]RHN� LQ�/HLGHQ�KDG�KLM�RQWGHNW�GDW� HU�EDFWHULsQ�
EHVWDDQ� GLH� DDQ� UHFRPELQDQW�'1$� GRHQ�� KHW� DJUREDFWHULXP� YRUPGH� WXPRUHQ�
GRRU�'1$�RYHU�WH�GUDJHQ��
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�,Q� ODQGERXZNXQGLJH� NULQJHQ�ZHUG� YDDN� JHVWHOG� GDW� ELRWHFKQRORJLH� ]R� RXG�ZDV� DOV� GH�PHQVKHLG��
,QJUHSHQ� LQ� GH� ODQGERXZ�KDGGHQ� DOWLMG� DO� SODDWVJHYRQGHQ��'H�SODQWHQYHUHGH�OLQJ�ZDV� HHQ� JHELHG�
ZDDU�PHHU� HQ�PHHU� V\VWHPDWLVFK� QLHXZH� JHZDVVHQ� JHNZHHNW� ZHUGHQ��+HW� ,7$/� GHHG� RQGHU]RHN�
QDDU�GH�LQYORHG�YDQ�VWUDOLQJ�RS�JHQHWLVFKH�YHUDQGH�ULQJHQ��%HJLQ�MDUHQ�WDFKWLJ�VSHHOGH�GH�YUDDJ�RI�²�
HQ� KRH� ²� QLHXZH� WHFKQLHNHQ� YRRU� JHQHWLVFKH� PRGLILFDWLH� NRQGHQ� ZRUGHQ� LQJHSDVW� ELQQHQ� GH�
�SODQWHQ�YHUHGHOLQJ����
�
0ROHFXODLUH�JHQHWLFD�YDQ�SODQWHQ�ZDV�HHQ�QRJ�RQRQWJRQQHQ�JHELHG�HQ�PHW�ELR�
ORRJ�/LEEHQJD�]HWWH�KLM�HHQ�RQGHU]RHN�RS�RP�YDW�WH�NULMJHQ�RS�GH�PROHFXODLUH�
PHFKDQLVPHQ�YDQ�KHW�DJUREDFWHULXP� �8¦ �+LHUWRH�ULFKWWHQ�EHLGHQ�GH�LQWHUVXEIDFXO�
WDLUH�ZHUNJURHS�02/%$6�RS�²�0ROHFXODLUH�%DVLV�YDQ�'LIIHUHQWLDWLH�ELM�3ODQWHQ��
6FKLOSHURRUW�RQWGHNWH�GDW�GH�EDFWHULH�JHVFKLNW�JHPDDNW�NRQ�ZRUGHQ�DOV�YHKLNHO�
RP�'1$�RYHU�WH�EUHQJHQ�QDDU�HHQ�DQGHUH�SODVPLGH��RIZHO�DOV�YHKLNHO�YRRU�JH�
QHWLVFKH�PDQLSXODWLH��'LH�YRQGVW�ZDV�QLHW�DOOHHQ�YDQ�IXQGDPHQWHHO�EHODQJ��PDDU�
RRN� SUDNWLVFK�� ,Q� ����� YHUZLHUI� KLM� SDWHQW� RS� KHW� ]RJHQDDPGH� 
ELQDLU�YHFWRU�
V\VWHHP
��9RRU�SDWHQWHULQJ�HQ�VDPHQZHUNLQJ�PHW�GH�LQGXVWULH�EHVWRQGHQ�LQ�GLH�
WLMG�QDXZHOLMNV�JHVFKLNWH�XQLYHUVLWDLUH�VWUXFWXUHQ��6FKLOSHURRUW�ULFKWWH�GDDURP�HHQ�
IRQGV�RS�ZDDULQ�KLM�JHOG�RQGHUEUDFKW�GDW�GRRU�VDPHQZHUNLQJ�PHW�EHGULMYHQ� LQ�
ELQQHQ��HQ��PHW�QDPH��EXLWHQODQG�ZHUG�YHUNUHJHQ��0HW�GLW�IRQGV�HQ�KHW�JHOG�GDW�
KLM�YLD�=:2�KDG�YHUZRUYHQ��NRQ�KLM�YDQDI������ UHODWLHI�RQDIKDQNHOLMN�YDQ�GH�
XQLYHUVLWHLW�RSHUHUHQ��02/%$6�ZDV�HHQ�DOOLDQWLH�YDQ�VFKHLNXQGH�HQ�ELRORJLH�HQ�
GDW�OHYHUGH�LQVWLWXWLRQHOH�SUREOHPHQ�RS��]R�HUYRHU�6FKLOSHURRUW�DO�VQHO��%LRFKH�
PLH� HQ�PROHFXODLUH�ELRORJLH�ZDUHQ� LQ� EHLGH� IDFXOWHLWHQ� YUHHPGH� HHQGHQ� LQ� GH�
ELMW�GLH�EHKDOYH�LQ�GH�JURHS�YDQ�6FKLOSHURRUW�HQ�/LEEHQJD�QLHW�LQJHEHG�ZDUHQ�LQ�
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KHW� RQGHUZLMV� HQ� RQGHU]RHN� �8¾ � 7RHQ� EHJLQ� MDUHQ� WDFKWLJ� VFKHLNXQGH� ILQDQFLHHO�
NUDS�NZDP� WH� ]LWWHQ�� VWRQG�GH� ¶ELRORJLVFKH·� JURHS�YDQ�6FKLOSHURRUW� VQHO�RQGHU�
GUXN��+RHZHO�KLM�KHW� OLHIVW� WXVVHQ�EHLGH� IDFXOWHLWHQ�ZDV�EOLMYHQ� ]LWWHQ�� JLQJ�KLM�
QDDU�ELRORJLH���
� 'H� HUYDULQJHQ� LQ� KHW� RQGHU]RHN� HQ�PHW� RQGHU]RHNVRUJDQLVDWLH� LQ� GH� MDUHQ�
]HYHQWLJ�UHVXOWHHUGHQ�LQ�HHQ�DDQWDO�XLWJHVSURNHQ�YRRUNHXUHQ��HHQ�DFFHQW�RS�JH�
QHWLVFKH�PDQLSXODWLH�LQ�GH�ELRWHFKQRORJLH��ZHUNHQ�EXLWHQ�EHVWDDQGH�DFDGHPLVFKH�
VWUXFWXUHQ�RP�HQ�WHQ�VORWWH�RULsQWDWLH�RS�GH�LQGXVWULH��'H�ODDWVWH�WZHH�PDDNWHQ�
6FKLOSHURRUW�HHQ�LGHDOH�YRRUWUHNNHU�YDQ�GH�3&%��'H�RS]HW�YDQ�GH�3&%�ZDV�RS�
]LMQ�EHXUW�RS�KHW�OLMI�YDQ�6FKLOSHURRUW�JHVFKUHYHQ��+LM�]HJW�GDDURYHU�GDW�KLM�EXL�
WHQ�GLH� WUDGLWLRQHOH� VWUXFWXUHQ�ZLOGH�ZHUNHQ��ZDQW�GLH�ZDUHQ�DOOHHQ�XLW�RS�KHW�
KDQGKDYHQ�YDQ�KHW�RXGH�V\VWHHP�HQ�GHGHQ�QLHWV�DQGHUV�GDQ�HWLNHWWHQ�SODNNHQ� �8¿ �
=LMQ� SODQWHQELRORJLVFKH� DFKWHUJURQG� PDDNWH� 6FKLOSHURRUW� WRW� HHQ� LQWHUHVVDQWH�
JHVSUHNVSDUWQHU� YRRU� GH� 15/2�� PDDU� ]LMQ� QDGUXN� RS� JHQHWLVFKH� PDQLSXODWLH�
]RUJGH� HUYRRU� GDW� GH� VDPHQZHUNLQJ�PHW� KHW� ODQGERXZNXQGLJ� RQGHU]RHN� QLHW�
JHKHHO�SUREOHHPORRV�YHUOLHS���
�
� *(10$3�
� ,Q�KHW�YRRUMDDU�YDQ������]RFKW�02/%$6�FRQWDFW�PHW�GH�15/2�RPGDW�]H�
RS� ]RHN� ZDV� QDDU� VDPHQZHUNLQJ� PHW� DQGHUH� RQGHU]RHNVLQVWLWXWHQ�� 02/%$6�
]RFKW�JHHQ�YULMEOLMYHQGH�YHUEDQGHQ��PDDU�ZLOGH�VDPHQZHUNHQ�RS�EDVLV�YDQ�FRQ�
WUDFWHQ� ZDDUELM� ZHWHQVFKDSSHOLMNH� pQ� PDWHULsOH� RSEUHQJVWHQ� JHGHHOG� ]RXGHQ�
ZRUGHQ� �UÅ � ,Q� HHQ� QRWLWLH� ]HWWH� :DQVLQN� GH� PRJHOLMNKHGHQ� YDQ� VDPHQ�
ZHUNLQJVYHUEDQGHQ�XLWHHQ��ZDDUELM�KLM�RRN�ZHHV�RS�GH�ELRWHFKQRORJLVFKH�JURH�
SHQ� LQ�*URQLQJHQ� HQ� DDQ� GH�98��+LM�PHUNWH� GDDUELM� RS� GDW� HHQ� GHHO� YDQ� GH�
ODQGERXZNXQGLJH�RQGHU]RHNVJURHSHQ�PLVVFKLHQ�KHOHPDDO�QLHW�]DWHQ�WH�VSULQJHQ�
RP� GHUJHOLMNH� YRUPHQ� YDQ� VDPHQZHUNLQJ� ZHJHQV� YHUOLHV� YDQ� YULMKHLG�� ,Q� GH�
]RPHU�NZDP�GH�FRQWDFWFRPPLVVLH�*(10$3�WRW�VWDQG��ZDDULQ�02/%$6��98�
HQ� *URQLQJHQ� VDPHQ�PHW�15/2�SDUWLFLSDQWHQ� ]DWHQ� �!o � +HW� ZDV� KHW� UHVXOWDDW�
YDQ� HHQ� LQLWLDWLHI� YDQ� HHQ� QLHW�SDUWQHULQVWLWXXW� HQ� NZDP� JURWHQGHHOV� RS� HLJHQ�
NUDFKW� WRW� VWDQG��'H� UDDG�KRHIGH� DOOHHQ� QRJ�PDDU� WH� IRUPDOLVHUHQ� HQ� GHHG� GDW�
DFKWHUDI��LQ�VHSWHPEHU��'H�UDDG�]DJ�GH�FRQWDFWFRPPLVVLH�DOV�HHQ�JHVFKLNWH�PDQLHU�
RP�GH�GRRU�02/%$6�EHRRJGH�VDPHQZHUNLQJ�YRUP�WH�JHYHQ��YLD�GH�SDUWLFLSDQ�
WHQVWUXFWXXU��+LM�VSUDN�]LMQ�YRRUNHXU�XLW�¶YRRU�HHQ�JHOHLGHOLMNH�RSERXZ�>YDQ�GH�
UHODWLH�WXVVHQ�02/%$6�HQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN@�YDQ�RQGHUDI�YLD�GH�
GRRU�GH�&R|UGLQDWLHFRPPLVVLH�3ODQWHQYHUHGHOLQJ�LQJHVWHOGH�FRQWDFWFRPPLVVLH·� ��p �
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� 2RN� ,7$/�ZDV� ELM� GH� RQGHUKDQGHOLQJHQ� EHWURNNHQ�� ,Q� �����ZDV� SURIHVVRU�
'H�*URRW�XLW�/HLGHQ�VHFWLHKRRIG�YDQ�,7$/�JHZRUGHQ� ��� �,7$/�ZDV�QHW�JHUHRU�
JDQLVHHUG�HQ�GUXN�GRHQGH�RP�PHW�KHW�QLHXZH�RQGHU]RHNVSURJUDPPD�URQG�ELR�
WHFKQRORJLH� PHW� SODQWHQFHOOHQ� HQ� JHQHWLVFKH� PDQLSXODWLH� DDQ� JHZDVVHQ� HHQ�
QLHXZH�SODDWV� LQ�KHW� ODQGERXZNXQGLJ�RQGHU]RHN� WH�NULMJHQ� �U� �*(10$3�ERRG�
HHQ� SODWIRUP� RP� VDPHQZHUNLQJVYHUEDQGHQ� RS� WH� ]HWWHQ�� LQ� KHW� ELM]RQGHU�PHW�
QLHW�ODQGERXZNXQGLJH�JURHSHQ��'LH�YHUZDFKWLQJ�ZHUG�RRN�LQ�GH�GDJHOLMNVH�UDDG�
XLWJHVSURNHQ� �8¤ �'H�*URRW�]RX� ODWHU�� LQ� IHEUXDUL������� WLMGHQV�HHQ� UDDGVYHUJDGH�
ULQJ�KHW�ZHUN� YDQ�*(10$3� WRHOLFKWHQ��'H�EHVSUHNLQJHQ�KDGGHQ�� ]R� ]HL� KLM��
HHQ�¶RYHUZHJHQG�NDWDO\WLVFKH�IXQFWLH·�JHKDG�HQ�KLM�VRPGH�HHQ�DDQWDO�VDPHQZHU�
NLQJVYHUEDQGHQ�RS��8Y$�PHW� ,93��GH�JURHS�)HHQVWUD�� ,93�HQ� ,7$/��8Y$�HQ�
,97�� ¶JURHS�6FKLOSHURRUW·�HQ� ,7$/�� ,7$/�HQ�6HFWLH�3URFHVNXQGH�YDQ�/+��KHW�
,7$/�SURMHFW� �U¥ ��
� %LQQHQ� GH�15/2�KDG� KHW� LQLWLDWLHI� YDQXLW�02/%$6� LQPLGGHOV� ]LMQ� HLJHQ�
GRRUZHUNLQJ�JHKDG��,Q������ZDV�XLWHLQGHOLMN�GH�SUREOHHPVWXGLH�QDDU�JHQHWLVFKH�
PDQLSXODWLH�JHUHHG��$O�LQ�GH�HHUVWH�QRWLWLHV�RYHU�JHQHWLVFKH�PDQLSXODWLH�ZDV�JH�
ZH]HQ�RS�KHW�EHODQJ�HQ�GH�NDQVHQ�YDQ� VDPHQZHUNLQJ�PHW�RQGHU]RHNVJURHSHQ�
EXLWHQ�GH�ODQGERXZVHFWRU��PHW�QDPH�GH�JURHS�YDQ�6FKLOSHURRUW� �U¦ �,Q�KHW�YRRU�
MDDU� YDQ� ����� ZHUG� DO� HHQ� YRRUVWHO� JHGDDQ� RP� GHUJHOLMNH� VDPHQ�
ZHUNLQJVYHUEDQGHQ�ZDW�V\VWHPDWLVFKHU�WH�VWXUHQ�GRRU�KHW�LQVWHOOHQ�YDQ�HHQ�¶:D�
JHQLQJVH�VWUXFWXXUJURHS·��'H�VWXXUJURHS�]RX�GDQ�RQGHU�DQGHUH�YRRUVWHOOHQ�PRH�
WHQ� GRHQ� YRRU� GH� FR|UGLQDWLH� YDQ� GH� ¶IXQGDPHQWHHO� ZHUNHQGH� XQLYHUVLWDLUH�
JURHSHQ·�HQ�GH� ¶PHHU�RS�WRHSDVVLQJJHULFKWH�:DJHQLQJVH·�JURHSHQ� �U¾ �'H�PRRLH�
SODQQHQ�ZHUGHQ�DO�VSRHGLJ�UHFKWV� LQJHKDDOG�GRRU�*(10$3��+HW�ZHUN�YDQ�GH�
:DJHQLQJVH�VWUXFWXXUJURHS�ZHUG�RRN�RS�HHQ�DQGHUH�PDQLHU�LQJHKDDOG��7LMGHQV�
GH� DO� JHQRHPGH� VHSWHPEHUYHUJDGHULQJ� YDQ� GH� GDJHOLMNVH� UDDG�� ZDV� EHVORWHQ�
02/%$6�RSGUDFKW�WH�JHYHQ�WRW�KHW�VFKULMYHQ�YDQ�HHQ�UDSSRUW�RYHU�FRPPHUFLsOH�
DVSHFWHQ�YDQ�ELRWHFKQRORJLVFK�RQGHU]RHN� �U¿ �'LW�ZDV�RYHULJHQV�GH�HHUVWH�PDDO�GDW�
GH�15/2�HHQ�UDSSRUW�WHJHQ�EHWDOLQJ�OLHW�VFKULMYHQ��
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� 6FKLOSHURRUWV�15/2�UDSSRUW�
� 6FKLOSHURRUW�YRHUGH�GH�RSGUDFKW�YDQ�GH�15/2�DDQ�02/%$6�XLW�HQ�OHYHUGH�
LQ�GHFHPEHU������GH�HHUVWH�YHUVLH�YDQ�]LMQ�UDSSRUW�DI� ¤�Å �+HW�ZHUG�HHQ�MDDU�ODWHU�
XLWJHZHUNW�WRW�6WXGLHUDSSRUW���E��&RPPHUFLsOH�$VSHFWHQ�YDQ�3ODQWHQELRWHFKQRORJLVFK�
2QGHU]RHN��+HW� UDSSRUW� RSHQGH�PHW� GH� REVHUYDWLH� GDW� JURWH� EHGULMYHQ� HQRUPH�
LQYHVWHULQJHQ�GHGHQ�LQ�GH�ELRWHFKQRORJLH��RQGHU�DQGHUH�LQ�GH�VHFWRU�ODQGERXZ��
(HQ�YHUNODULQJ�YRRU�GH]H�RQWZLNNHOLQJ�YRQG�KLM� LQ�GH�YHUDQGHUGH�FRQWH[W�YDQ�
GH�ZHVWHUVH�LQGXVWULH��ZDDURQGHU�PLOLHXSUREOHPDWLHN�HQ�HQHUJLHVFKDDUVWH�YLHOHQ��
HYHQDOV� GH� YHUSODDWVLQJ� YDQ� NODVVLHNH� LQGXVWULHsQ� QDDU� RQWZLNNHOLQJVODQGHQ�� GLH�
QRRSWH�WRW�GH�RQWZLNNHOLQJ�YDQ�QLHXZH�WHFKQRORJLHsQ��:DW�EHWUHIW�GH�WHFKQROR�
JLVFKH� PRJHOLMNKHGHQ� YRRU� SODQWHQELRWHFKQRORJLH�� VFKHWVWH� KLM� GH� DOJHPHQH�
DFKWHUJURQG� YDQ� GH� RQWZLNNHOLQJ� YDQ� UHFRPELQDQW�'1$�WHFKQRORJLH� HQ� GH�
UHFHQW� JHRSHQGH� PRJHOLMNKHGHQ� YRRU� JHQHWLF� HQJLQHHULQJ� PHW� SODQWHQFHOOHQ��
'DDUELM� OHJGH�KLM�XLW�GDW�GH�FRPPHUFLsOH�PRJHOLMNKHGHQ�YDQ�SODQWHQELRWHFKQR�
ORJLH� UHFHQW� JHJURHLG� ZDUHQ� GRRU� LQWHUQDWLRQDDO� RQGHU]RHN�� +HW� EHODQJULMNVWH�
SXQW�YRUPGH�GH�VWLPXOHULQJ�YDQ�KHW�YHUGHUH�RQGHU]RHN��ZDDUELM�1HGHUODQG� ¶LQ�
HUQVWLJH�PDWH·�DFKWHUEOHHI�ELM�DQGHUH�ODQGHQ�LQ�(XURSD�HQ�GDDUEXLWHQ��'LW�JHEUHN�
DDQ�RYHUKHLGVVWHXQ�KDG� WRW� JHYROJ� GDW� HU� YLD� GH� LQYHVWHULQJHQ�GRRU� LQGXVWULsOH�
EHGULMYHQ�LQ�GH�ODQGERXZVHFWRU��HHQ�NHQQLVOHN�]RX�RQWVWDDQ��PHW�QDPH�QDDU�GH�
9HUHQLJGH�6WDWHQ���
� 6FKLOSHURRUW�EHYDO�GDDURP�PHW�NOHP�DDQ�GDW�GH�RYHUKHLG�RQGHU]RHN�HQ�RQW�
ZLNNHOLQJ�NUDFKWGDGLJ�]RX�VWLPXOHUHQ��ZDW�LQ�JRHGH�EDQHQ�JHOHLG�PRHVW�ZRUGHQ�
GRRU�HHQ�RS�WH�ULFKWHQ�6WLFKWLQJ�YRRU�3ODQWHQELRORJLH��GH�RS]HW�YDQ�HHQ�QDWLR�
QDDO�SURJUDPPD�HQ�GRHOJHULFKWH�H[SORLWDWLH�YDQ�YHUZRUYHQ�NHQQLV��'H�VWLFKWLQJ�
]RX�HHQ�NDGHU�PRHWHQ�JHYHQ�ZDDULQ�GH�DFWLYLWHLWHQ�YDQ�:DJHQLQJVH�LQVWHOOLQJHQ�
HQ� XQLYHUVLWHLWHQ� NRQGHQ� ZRUGHQ� JHEXQGHOG�� 'DDUWRH� PRHVW� GH� VWLFKWLQJ� HHQ�
HLJHQ� EXGJHW� NULMJHQ�� GDW� GRRU� GH� GHSDUWHPHQWHQ� YDQ� 2QGHUZLMV� HQ�:HWHQ�
VFKDSSHQ�� /DQGERXZ� HQ� (FRQRPLVFKH� =DNHQ�PRHVW�ZRUGHQ� JHILQDQFLHUG�� 'H�
VWLFKWLQJ� PRHVW� ZRUGHQ� EHVWXXUG� GRRU� ]RZHO� ZHWHQVFKDSSHOLMNH� DOV� FRPPHU�
FLsOH�GHVNXQGLJHQ��'DW�EHVWXXU�]RX�]RUJ�GUDJHQ�YRRU�SULRULWHLWVVWHOOLQJ�HQ�ILQDQ�
FLHULQJ��FR|UGLQDWLH�HQ�EHZDNLQJ��DIVSUDNHQ�PHW�RQGHU]RHNVLQVWHOOLQJHQ�HQ�FRQ�
WDFWHQ�PHW�JHEUXLNHUV�HQ�RSGUDFKWJHYHUV��(HQ�JHGHWDLOOHHUG�SODQ�YRRU�HHQ�GHUJH�
OLMNH�VWLFKWLQJ�]RX�YLD�GH�3&%�NXQQHQ�ZRUGHQ�XLWJHZHUNW���
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� ,Q� GH]H� NUDFKWLJH� EHZRRUGLQJHQ� VFKHWVWH� 6FKLOSHURRUW� GH� LQQRYDWLYLWHLW� YDQ�
GH�ELRWHFKQRORJLH�HQ�GH�QRRG]DNHOLMNH�RYHUKHLGVEHPRHLHQLV�PHW�EHWUHNNLQJ�WRW�
GH�SODQWHQELRWHFKQRORJLH�LQ�DO�KDDU�DVSHFWHQ��LQKRXGHOLMN�WKHRUHWLVFK�HQ�GLVFLSOL�
QDLU��GH�YHUZHYHQKHLG�PHW�SURFHVWHFKQRORJLH�HQ�GH�RUJDQLVDWLH�YDQ�KHW�RQGHU�
]RHN�� ,Q� ]HNHUH� ]LQ� ZDV� ]LMQ� SODQ� YRRU� HHQ� 6WLFKWLQJ� YRRU� 3ODQWHQ�
ELRWHFKQRORJLH�HHQ�DIJHOHLGH�YDQ�GH�RS]HW�YDQ�KHW�,23�� WRHJHVSLWVW�RS�GH�YHU�
KRXGLQJHQ�LQ�GH�ODQGERXZVHFWRU��,Q�GH�ZHUHOG�YDQ�KHW�ODQGERXZNXQGLJ�RQGHU�
]RHN� ODJHQ�GLH�YHUKRXGLQJHQ�HFKWHU�ZH]HQOLMN� DQGHUV��=RDOV� DO� GXLGHOLMN� LV� JH�
ZRUGHQ�XLW�GH�UHDFWLHV�RS�GH�SODQQHQ�YDQ�GH�FRPPLVVLH�%UXLQ��ZDV�KHW�LGHH�RP�
RQGHU]RHN� SURJUDPPDWLVFK� WH� ILQDQFLHUHQ� YDQXLW� HHQ� FHQWUDOH� LQVWHOOLQJ� LQ� GH�
ZHUHOG�YDQ�ODQGERXZNXQGLJH�LQVWLWXWHQ�HQ�YDNJURHSHQ�RQJHKRRUG��,Q�IHLWH�EH�
KHOVGH�6FKLOSHURRUWV�YRRUVWHO�GH�LQVWHOOLQJ�YDQ�HHQ�VWXXUJURHS�j�OD�%UXLQ�²�]LM�KHW�
DOOHHQ�YRRU�GH�SODQWHQELRWHFKQRORJLH�HQ�H[SOLFLHW� LQJHEHG� LQ�GH�VWUXFWXUHQ�YDQ�
GH�,23�ELRWHFKQRORJLH��'LH�%UXLQVH�VWXXUJURHS�KDG�DDQ�KHW�EHJLQ�YDQ�KHW� MDDU�
UHHGV�SODDWVJHPDDNW�YRRU�KHW���YRRU�GH�15/2�YHUWURXZGH���LQVWUXPHQW�YDQ�HHQ�
FR|UGLQDWLHFRPPLVVLH���
� 'H�GDJHOLMNVH�UDDG�YHUJDGHUGH�RS����MDQXDUL������RYHU�6FKLOSHURRUWV�UDSSRUW��
'H�GLVFXVVLH�JLQJ�GLHS�LQ�RS�GH�HLJHQ�DDUG�YDQ�GH�FR|UGLQDWLH�YDQ�KHW�ODQGERXZ�
NXQGLJ� RQGHU]RHN� GRRU� GH�15/2�� DOVPHGH� RS� GH� ELM]RQGHUH� YUDJHQ� GLH� KHW�
QLHXZH�YHOG�YDQ�GH�ELRWHFKQRORJLH�RSULHS��+HW�LQVWHOOHQ�YDQ�HHQ�6WLFKWLQJ�YRRU�
3ODQWHQELRWHFKQRORJLH�NHQGH�GLYHUVH�KDNHQ�HQ�RJHQ��KHW�UHDOLVHUHQ�YDQ�LQEUHQJ�
YDQXLW� GH� SDUWQHUV�� WZHH� VXEVLGLsUHQGH� PLQLVWHULHV� HQ� RQGHUOLQJH� DIVWHPPLQJ��
(HQ�VWLFKWLQJ�ZHUG�JH]LHQ�DOV�HHQ�JHVFKLNWH�YRUP�YRRU�DFTXLVLWLH�HQ�IRQGVEHKHHU��
YRRU�FR|UGLQDWLH�HQ�DOV�QDWLRQDDO�DGUHV��ZDDUPHH�JRHG�LQ�WH�VSHOHQ�ZDV�RS�¶LQGX�
VWULsOH�DYDQFH·��15/2�RUJDQHQ�NRQGHQ�LPPHUV�JHHQ�JHOG�DDQQHPHQ��0HW�QDPH�
GH�JHEURHGHUV�'H�=HHXZ�]DJHQ�ZHLQLJ�LQ�GH�VWLFKWLQJVYRUP�HQ�PHHQGHQ�GDW�GH�
JHEUXLNHOLMNH�YRUP�YDQ�HHQ�FR|UGLQDWLHFRPPLVVLH�GH�DDQJHZH]HQ�ZHJ�ZDV��(HQ�
VWLFKWLQJ�]RX�ERYHQGLHQ�GH]HOIGH�SUREOHPHQ�RQGHUYLQGHQ�ZDW�EHWUHIW�KHW�JDUDQ�
GHUHQ� YDQ� VWHXQ� YDQ� KHW� RQGHU]RHNVDSSDUDDW� HQ� GH� VXEVLGLHYHUOHQHUV�� ZDW� HHQ�
NZHVWLH� ZDV� YDQ� DIVSUDNHQ� RS� HHQ� KRJHU� QLYHDX�� (U� RQWVSRQ� ]LFK� HHQ� NLS�HL�
GLVFXVVLH�RYHU�GH�YUDDJ�RI�HU�HHUVW�HHQ�ZLO�YDQ�SDUWQHUV�PRHVW� ]LMQ�RI�HHUVW�HHQ�
FRQFHSWSURJUDPPD��+HW�LV�QLHW�]RQGHU�UHOHYDQWLH�GDW�GH�YHUWHJHQZRRUGLJHUV�YDQ�
GH�RQGHU]RHNVLQVWHOOLQJHQ�'��GH�=HHXZ��'/2��HQ�$��5|UVFK��712��KLHUELM�KHW�
HHUVWH�YRRUVWRQGHQ�HQ�GH�YHUWHJHQZRRUGLJHU�YDQ�KHW�PLQLVWHULH�$��GH�=HHXZ�KHW�
WZHHGH��'H]H�ZRQ�EOLMNEDDU�KHW�SOHLW��ZDQW�GH�YHUJDGHULQJ�EHVORRW�GDW�HU�HHUVW�
HHQ�SURJUDPPD�]RX�NRPHQ�HQ�YHUYROJHQV�HHQ�EULHI�DDQ�GH�SDUWQHUV�ZDDULQ�GDW�
]RX�ZRUGHQ�JHSUHVHQWHHUG��
� :DW� EHWUHIW� GH� DDQEHYHOLQJHQ� YDQ� 6FKLOSHURRUW�� YHUVFKLOGHQ� GH� UDDG� HQ� GH�
GDJHOLMNVH� UDDG� RSYDOOHQG� YDQ�PHQLQJ��'H�GDJHOLMNVH� UDDG� ]DJ� JHHQ� KHLO� LQ� KHW�
LQVWHOOHQ�YDQ�HHQ�VWLFKWLQJ�YRRU�GH�FR|UGLQDWLH�YDQ�KHW�SODQWHQELRWHFKQRORJLVFK�
RQGHU]RHN��'H� UDDG�� GLH� YLHU�ZHNHQ� ODWHU� KHW� UDSSRUW� EHVSUDN�� ]DJ� GDW�ZHO� DOV�
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RSWLH��0HQ�GDFKW�HFKWHU�QLHW� DDQ�HHQ�QLHXZ� LQ� WH� VWHOOHQ� VWLFKWLQJ��PDDU�RYHU�
ZRRJ�KHW� ,7$/� WRW� FHQWUXP�YDQ� FR|UGLQDWLH� WH�PDNHQ��'DDUELM� VWHOGH�GH� UDDG�
HHQ�²�QDDPOR]H�²� FRPPLVVLH� DG�KRF� LQ�RP�GDW� LGHH�YHUGHU�XLW� WH�ZHUNHQ��'H�
15/2�QDP�]R�GH�DDQEHYHOLQJHQ�YDQ�6FKLOSHURRUW�WHU�KDUWH��PDDU�QLHW�]RQGHU�]H�
LQ�WH�SDVVHQ�LQ�GH�EHVWDDQGH�PDWUL[��HU�ZHUG�HHQ�FRPPLVVLH�LQJHVWHOG�GLH�PRHVW�
RQGHU]RHNHQ�KRH�GH�FR|UGLQDWLH�ELM�ppQ�YDQ�GH�SDUWLFLSDQWHQ�RQGHU�WH�EUHQJHQ�
ZDV��'DDUPHH�ZHUG� KHW� LGHH� LQ� IHLWH� ORVJHZHHNW� YDQ� GH� 3&%�VWUXFWXUHQ�ZDDU�
6FKLOSHURRUW�KHW�LQ�JHGDFKW�KDG��,Q�KHW�XLWHLQGHOLMNH�VWXGLHUDSSRUW�WHNHQGH�6FKLO�
SHURRUW�DDQ�GDW�PRFKW�HHQ�GHUJHOLMNH�VWLFKWLQJ�QLHW�ZHQVHOLMN�RI�KDDOEDDU�EOLMNHQ��
HU�GDQ�RS�]LMQ�PLQVW�HHQ�&R|UGLQDWLHFRPPLVVLH�RI�6WXXUJURHS�3ODQWHQELRWHFKQR�
ORJLH�]RX�PRHWHQ�ZRUGHQ�RSJHULFKW� ¤;o �6FKLOSHURRUW�ZHHV�LQ�GLW�YHUEDQG�RS�KHW�
EHVWDDQ�YDQ�GH�&RQWDFWFRPPLVVLH�*HQHWLVFKH�0DQLSXODWLH� �*(10$3�� ]LH�ER�
YHQ�� HQ� GH� &R|UGLQDWLHFRPPLVVLH� *HQHWLVFKH� 0DQLSXODWLH� �*(10$/���
*(10$3�]RX�ZHO�SULRULWHLWHQ�NXQQHQ�VWHOOHQ��PDDU�KDG�¶JHHQ�HLJHQ�EXGJHW�RP�
GH]H�GRHOHLQGHQ�WH�VWLPXOHUHQ·���
�
� ,QWHUPH]]R��UDDG�YHUVXV�RQGHUERXZ�
� 2QGHUWXVVHQ� KDG� ]LFK� ELQQHQ� GH� 15/2� HHQ� W\SLVFK� VWDDOWMH� YDQ� DIVWHP�
PLQJVSUREOHPDWLHN� LQ� GH�PDWUL[� DIJHVSHHOG�� GDW� WH� DDUGLJ� LV� RP�RQJHQRHPG� WH�
ODWHQ��'H�&R|UGLQDWLHFRPPLVVLH�3ODQWHQYHUHGHOLQJ�KDG�GH�GDJHOLMNVH�UDDG�DDQJH�
VFKUHYHQ�RYHU�GH� LQULFKWLQJ�YDQ�HHQ� ¶ZHUNJHPHHQVFKDS·�RS�KHW� JHELHG�YDQ�GH�
VRPDWLVFKH�FHOJHQHWLFD��=LM�ZDV�YDQ�PHQLQJ�GDW�GH�ZHUNJHPHHQVFKDS�GHHO�PRHVW�
JDDQ� XLWPDNHQ� YDQ� GH� EHRRJGH� 6WLFKWLQJ� YRRU� 3ODQWHQ�ELRWHFKQRORJLH� ¤<p � 'H�
GDJHOLMNVH� UDDG� DQWZRRUGGH� GDW� GH� NZHVWLH�� ELQQHQ� GH� JHQRHPGH� DG�
KRFFRPPLVVLH��LQ�EHUDDG�ZDV�HQ�ZHHV�GH�FR|UGLQDWLHFRPPLVVLH�HURS�GDW�]H�]LFK�
YRRUWDDQ� WRW� KHW� DIGHOLQJVEHVWXXU� GLHQGH� WH� ZHQGHQ� ¤<� � 'DW� EHVWXXU� VWHOGH� ]LFK�
HFKWHU�DFKWHU�GH�FR|UGLQDWLHFRPPLVVLH�RS� ¤�� �+HW�EHVWXXU�RS�]LMQ�EHXUW�XLWWH�]LMQ�
YHUED]LQJ�GDW�KLM��QRFK�GH�FR|UGLQDWLHFRPPLVVLH��EHWURNNHQ�ZDV�ELM�GH�SODQQHQ�
YRRU�FR|UGLQDWLH�YDQ�GH�SODQWHQELRWHFKQRORJLH� ¤U¤ �
� 'H�GRRU�GH�UDDG�LQJHVWHOGH�FRPPLVVLH�SURGXFHHUGH�LQ�GH�ORRS�YDQ������HHQ�
GULHWDO�YHUVLHV�YDQ�HHQ�QRWLWLH��ZDDUYDQ�GH�ODDWVWH�JHWLWHOG�ZDV�,QWHULP�DGYLHV�LQ]DNH�
GH�VWUXFWXUHULQJ�YDQ�KHW�SODQWHQELRWHFKQRORJLVFK�RQGHU]RHN��%LM]RQGHUH�DDQGDFKW�ZDV�HU�
YRRU�GH�UHODWLH�WXVVHQ�VDPHQZHUNLQJVYHUEDQGHQ�YDQ�RQGHU]RHNVLQVWLWXWHQ�ELQQHQ�
HQ�EXLWHQ�15/2�YHUEDQG��]RDOV�WXVVHQ�02/%$6�HQ�,7$/��HQ�KHW�FRPPLVVLH�
DSSDUDDW�YDQ�GH�15/2��'H�QRWLWLH� VWHOGH�GDW� ¶QDDU�YHUPRJHQ·�UHNHQLQJ�PRHVW�
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ZRUGHQ�JHKRXGHQ�PHW�DGYLH]HQ�YDQ�SURJUDPPD�DGYLHVFRPPLVVLHV�HQ�GDW�¶LQWHQ�
VLHI�RYHUOHJ·�PRHVW�SODDWVYLQGHQ�PHW�GH�FR|UGLQDWLHFRPPLVVLHV�YRRU�SODQWHQYHUH�
GHOLQJ��ERGHPELRORJLH��JHZDVEHVFKHUPLQJ�HQ�ELRWHFKQRORJLH��9RRU�KHW�RQGHU�
ZHUS� 
SODQWHQYHUHGHOLQJ
� ]RX� KHW� FRQWDFW� YLD� *(10$3� YHUORSHQ�� RPJHNHHUG�
]RX� YRRU� ELRWHFKQRORJLH� HHQ� YHUWHJHQZRRUGLJLQJ� LQ� GH�&R|UGLQDWLHFRPPLVVLH�
3ODQWHQYHUHGHOLQJ�QXWWLJ�]LMQ� ¤�¥ �+LHUPHH�KDGGHQ�GH�ZHQVHQ�GLH�YDQXLW�GH�RQGHU�
ERXZ�ZDUHQ�JHNRPHQ��HHQ�SODDWV�JHNUHJHQ���
� 'HUJHOLMNH�DIVWHPPLQJVSUREOHPHQ�KHEEHQ�PHHU�WH�PDNHQ�PHW�GH�RUJDQLVDWR�
ULVFKH�SX]]HOV�GLH�KHW�RQGHUERXZFRPSOH[�PHW�]LFK�PHHEUDFKW�GDQ�KHW�DORPYDW�
WHQGH�NDUDNWHU�YDQ�GH�ELRWHFKQRORJLH��,Q�IHLWH�ZDV�DO�LQ�HHQ�YURHJ�VWDGLXP�EHVOR�
WHQ� JHHQ� DDQJHSDVWH� VWUXFWXXU� YRRU� GH� ELRWHFKQRORJLH� RS� WH� ]HWWHQ�� PDDU� KHW�
RQGHUZHUS�LQ�WH�SDVVHQ�LQ�GH�EHVWDDQGH�RUJDQLVDWLH��:DW�HU�YHUYROJHQV�JHEHXUGH��
EHVWRQG�XLW�GH�JHEUXLNHOLMNH�ILMQDIVWHPPLQJ�YDQ�FRPPLVVLHV�HQ�QRWLWLHV��ZDDUELM�
EHODQJHQ� HQ� RSYDWWLQJHQ� YDQ� SDUWLFLSDQWHQ� ]RUJYXOGLJ� LQ� JRHGH� EDQHQ�ZHUGHQ�
JHOHLG��'H�UDDG�RSHUHHUGH�DDQYDQNHOLMN�ORV�YDQ�GH�RQGHUERXZ��VWHOGH�QDDU�HLJHQ�
LQ]LFKW�FRPPLVVLHV�LQ�HQ�JDI�UDSSRUWHQ�XLW��'H�RQGHUERXZ�SLNWH�GLW�RS��UHDJHHU�
GH�HQ�FODLPGH�KLHU�HQ�GDDU�KHW�RQGHUZHUS�LQKRXGHOLMN�HQ�RUJDQLVDWRULVFK��$DQ�
JH]LHQ� GH� UDDG� ELRWHFKQRORJLH� QRJ� QLHW� DOV� VSHFLDDO� RQGHUZHUS� KDG� ORVJHODWHQ��
NRQ�GH� VLWXDWLH� WRW�ERWVLQJ� WXVVHQ� UDDG� HQ�RQGHUERXZ� OHLGHQ�� ,Q� IHLWH�ZHUG�GH�
VLWXDWLH�YDQ�GH�LQWHUPHGLDUH�RUJDQLVDWLH�GLH�GH�15/2�ZDV��LQWHUQ�JHNRSLHHUG���
�
� 6DPHQZHUNLQJ�PHW�3&%�
� 6FKLOSHURRUW�KHULQQHUW�]LFK�GH�RQWYDQJVW�YDQ�]LMQ�LGHHsQ�LQ�ODQGERXZNXQGLJH�
NULQJ� DOV� XLWJHVSURNHQ�QHJDWLHI��+HW�PLQLVWHULH� HQ�KHW� ODQGERXZNXQGLJ�RQGHU�
]RHN�]DJHQ�HU�QLHWV�LQ��JRRLGHQ�PHW�PHVVHQ�HQ�VFKRWHQ�KHW�DI� ¤�¦ �9ROJHQV�6FKLO�
SHURRUW�PLVWHQ�ODQGERXZNXQGLJHQ�GH�DDQVOXLWLQJ�PHW�GH�UHFHQWH�RQWZLNNHOLQJHQ�
LQ�GH�ELRWHFKQRORJLH�YROOHGLJ��+LM�YHUWHOW�KLHURYHU�GDW�RQGHU]RHNHUV�HHQYRXGLJ�
QLHW�RS�GH�KRRJWH�ZDUHQ�YDQ�GH�RQWZLNNHOLQJHQ�RS�KHW�JHELHG�YDQ�GH�PROHFX�
ODLUH�ELRORJLH��0HQ�NHQGH��WRW�YHUUDVVLQJ�YDQ�6FKLOSHURRUW��GH�OLWHUDWXXU�QLHW�HQ�
GH�OLQN�PHW�GH�SODQWHQYHUHGHOLQJ��ZDW�WHQVORWWH�JHQHWLFD�ZDV��ZHUG�QLHW�JHOHJG��
6WHUNHU�QRJ��PHQ�JHORRIGH�QLHW�LQ�GH�PRJHOLMNKHGHQ�GLH�6FKLOSHURRUW�VFKHWVWH�HQ�
YRQG�KHW�DOOHPDDO�IODXZHNXO��'DDULQ�VWRQG�GH�1HGHUODQGVH�ODQGERXZNXQGH�RYH�
ULJHQV�QLHW�DOOHHQ��LQ�]LMQ�VWXGLH�PHUNWH�6FKLOSHURRUW�DO�RS��
,Q�KHW�DOJHPHHQ�NDQ�
JHVWHOG� ZRUGHQ� GDW� RYHU� GH� KHOH� ZHUHOG� GH� ´NODVVLHNHµ� DJUDULVFKH� LQVWHOOLQJHQ�
DFKWHUEOLMYHQ� ELM� GH�PRGHUQH�RQWZLNNHOLQJHQ�
 ¤�¾ �9ROJHQV� 6FKLOSHURRUW�PLVWH� GH�
ODQGERXZNXQGH�LPDJLQDLU�YHUPRJHQ���
� %HODQJVWHOOLQJ�YRRU�JHQHWLVFKH�PDQLSXODWLH�ZDV�HU�LQ�ODQGERXZNXQGLJH�NULQ�
JHQ�HFKWHU�ZHO�GHJHOLMN��,Q�GH�YRUP�YDQ�HHQ�SUREOHHPVWXGLH�VWRQG�KHW�DO�RS�GH�
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15/2�DJHQGD�HQ�GH�PLQLVWHU�YRQG�KHW�ZHQVHOLMN�GDW�'/2�LQVWLWXWHQ�JHQHWLVFKH�
PDQLSXODWLH�]RXGHQ�RQGHU]RHNHQ��+HW�PLQLVWHULH�VWHXQGH�SURMHFWHQ�LQ�KHW�,23�
ELRWHFKQRORJLH� RS�KHW� JHELHG� YDQ� SODQWHQYHUHGHOLQJ� HQ� SODQWHQELRWHFKQRORJLH��
'H�NHXV�YRRU�GLH�WZHH�JHELHGHQ�VORRW�DDQ�RS�GH�SUDNWLMN�YDQ�KHW�PRPHQW��8LW�
HHQ�HYDOXDWLHVWXGLH�YDQ�KHW�,23�ODQGERXZWHFKQRORJLH�EOHHN�GDW�'/2�LQVWLWXWHQ�
GLH�]LFK�RS�SODQWHQYHUHGHOLQJ� ULFKWWHQ��GH�HHUVWHQ�ZDUHQ�GLH�H[SHULPHQWHHUGHQ�
PHW�UHFRPELQDQW�'1$�WHFKQRORJLH� ¤�¿ �
� 2QGHUWXVVHQ�KHHUVWH�LQ�ODQGERXZNXQGLJH�NULQJHQ�GH�RYHUWXLJLQJ�GDW�GH�3&%�
RQYROGRHQGH� LQ]LFKW�KDG� LQ�GH�YRRU�GH� VHFWRU� VSHFLILHNH�SUREOHPDWLHN��%LQQHQ�
GH�3&%�WUDG�6FKLOSHURRUW� LQ�HHUVWH� LQVWDQWLH�RS�DOV�YHUWHJHQZRRUGLJHU�YRRU�GH�
ODQGERXZNXQGH� ¥UÅ �'LHQV�QDGUXN�RS�JHQHWLFD�HQ�PROHFXODLUH�ELRORJLH�VORWHQ�HFK�
WHU�QLHW�JRHG�DDQ�RS�GH�LQYDOVKRHN�YDQ�SODQWHQYHUHGHODDUV�HQ�DQGHUH�ODQGERXZ�
NXQGLJHQ��9ROJHQV�9DQ�GHU�3ODV�KDG�6FKLOSHURRUW�JHHQ�HQNHOH�QRWLH�YDQ�GH�EH�
SHUNLQJHQ� HQ�PRJHOLMNKHGHQ� YDQ� ODQGERXZNXQGLJ� RQGHU]RHN��:DW� KLM� ZLOGH��
NyQ�QLHW� ¥!o �'H�15/2�]RFKW�DO�VSRHGLJ�QDDU�PDQLHUHQ�RP�GH�YHUWHJHQZRRUGL�
JLQJ�YDQ�GH�ODQGERXZNXQGH�ELQQHQ�GH�3&%�WH�YHUEHWHUHQ�HQ�GHHG�GDW�GRRU�KHW�
FUHsUHQ� YDQ� SHUVRQHOH� XQLHV� ¥�p � =R� ZDV� GH� YHUWHJHQZRRUGLJHU� YDQ� GH� DIGHOLQJ�
9HUZHUNLQJ� HQ�0DUNWYRRU]LHQLQJ� LQ� GH�&R|UGLQDWLHFRPPLVVLH�%LRWHFKQRORJLH��
GLH�QDMDDU������XLWHLQGHOLMN�ZHUG�LQJHVWHOG��WHYHQV�OLG�YDQ�GH�3&%� ¥�� �2RN�ZHUG�
HHQ�YHUWHJHQZRRUGLJHU�YDQ�*(10$3�DDQJHZH]HQ�YRRU�GH�FR|UGLQDWLHFRPPLV�
VLH� ¥U� �7HQ�VORWWH�ZDV�PHQ�LQ�RYHUOHJ�PHW�GH�/DQGERXZKRJHVFKRRO�RP�-�-��'HN�
NHUV� DOV� VHFUHWDULV� WH�NULMJHQ��2S����RNWREHU�ZHUG� LQ�GH�GDJHOLMNVH� UDDG�YHUVODJ�
JHGDDQ�YDQ�GH�HHUVWH�ZHUN]DDPKHGHQ�YDQ�GH�&R|UGLQDWLHFRPPLVVLH�%LRWHFKQR�
ORJLH� ¥8¤ �2S�GH]H�PDQLHU�NZDP�VWDSVJHZLMV�HHQ�VDPHQZHUNLQJ�PHW�GH�3&%�WRW�
VWDQG��GLH�HFKWHU�QLHW�JHEDVHHUG�ZDV�RS�IRUPHOH�YHUWHJHQZRRUGLJLQJ���
� 'H� EHVWDDQGH�15/2� RUGH� ZHUG� QLHW� DOOHHQ� LQWHUQ� JHKDQGKDDIG�� PDDU� KHW�
JHKHHO� NUHHJ� RRN� HHQ�SODDWV� LQ� GH�ZHUHOG� EXLWHQ� GH� ODQGERXZ��'LW�ZHUG�PHW�
QDPH�ULFKWLQJ�GH�DDQ�KHW�,23�ELRWHFKQRORJLH�JHUHODWHHUGH�RUJDQLVDWLHV�GXLGHOLMN�
JHPDDNW��5RQG�VHSWHPEHU������RYHUOHJGHQ�15/2�HQ�3&%�PHW�HONDDU� ¥U¥ �'DDU�
LQ�VSUDN�GH�3&%�XLW�GDW�]LM�KHW�ZHQVHOLMN�DFKWWH�GDW� ¶YHUVFKLOOHQGH�VHFWRUHQ�HHQ�
HLJHQ�VWUXFWXXU
�]RXGHQ�NULMJHQ��PDDU�GDW�PHQ�¶GDDULQ�KDOYHUZHJH�>ZLO@�PHHVSH�
OHQ�RP�DOOHV�JRHG�RS�GH�UDLOV�WH�NULMJHQ·� ¥U¦ �'H�3&%�ZDV�GXV�YDQ�SODQ�HHQ�WDDUW�
�������������������������������������������������§ Ä?ñ)�
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SXQW� YRRU� ODQGERXZNXQGLJ� RQGHU]RHN� WH� UHVHUYHUHQ� HQ� GDFKW� YRRU� GH� ¶HLJHQ�
VWUXFWXXU·� EOLMNEDDU� DDQ� GH� 15/2�� 'H� &R|UGLQDWLHFRPPLVVLH� %LRWHFKQRORJLH�
ZHUG� XLWHLQGHOLMN� LQJHVFKDNHOG� ELM� GH� EHRRUGHOLQJ� YDQ� ,23�SURMHFWDDQYUDJHQ� ¥U¾ �
'H�3&%�ZLOGH�HFKWHU�GH�HLQGYHUDQWZRRUGHOLMNKHLG�YRRU�KHW�,23�QLHW�XLW�KDQ�
GHQ�JHYHQ��$QGHUVRP�ZLOGH�KHW�0LQLVWHULH�YDQ�/DQGERXZ�GH�]HJJHQVFKDS�RYHU�
GH�RQGHU�KHP�UHVVRUWHUHQGH� LQVWHOOLQJHQ�QLHW�DIVWDDQ��+HW�0LQLVWHULH�YDQ�/DQG�
ERXZ� EHVWHHGGH� YULMZHO� JHHQ� JHOG� DDQ� KHW� HHUVWH� ,23�ELRWHFKQRORJLH�� 'H�
15/2�ZHUG�QLHW�IRUPHHO�ELM�KHW�HHUVWH�,23�ELRWHFKQRORJLH�EHWURNNHQ�HQ�JHHQ�
YDQ�GH�SDUWLFLSDQWHQ�ZDV�IRUPHHO�LQ�GH�3&%�YHUWHJHQZRRUGLJG���
� 6DPHQYDWWHQG�� HU� EHVWRQG� HHQ� XLWJHEUHLGH� VDPHQZHUNLQJ� WXVVHQ� 3&%� HQ�
15/2��PDDU�GLH�VDPHQZHUNLQJ�ZDV�GLIIXXV�HQ�GH�ODQGERXZNXQGH�EOHHI�DXWR�
QRRP��3DV�ELM�GH�WZHHGH�SHULRGH��YDQDI�������NUHHJ�GH�15/2�IRUPHHO�HHQ�URO�
WRHEHGHHOG��2S�GDW�PRPHQW�ZDV�KHW� ,23�RSJHVSOLWVW� LQ� GHHOSURJUDPPD·V�� HHQ�
YRRU�GH�LQGXVWULH��HHQ�YRRU�GH�ODQGERXZ��HHQ�YRRU�PLOLHXK\JLsQH�HQ�HHQ�YRRU�
YRONVJH]RQGKHLG�� 'H]H� GHSDUWHPHQWDOH� RSVSOLWVLQJ� ERRG� KHW� 0LQLVWHULH� YDQ�
/DQGERXZ�GH�UXLPWH�LQ�KHW�,23�WH�LQYHVWHUHQ���
�
� �������&RQFOXVLH��SDUWLFLSDQWHQRUJDQLVDWLH�HQ�NUDFKWHQ�YDQ�KHW�YHOG�
� *HGXUHQGH� GH� HHUVWH� SHULRGH� YDQ� KHW� ,23�ELRWHFKQRORJLH� EOHHI� GH� ODQG�
ERXZVHFWRU�JURWHQGHHOV� DDQ�GH�]LMOLMQ� VWDDQ��'H� VHFWRU� VWHOGH�]LFK�YRRUQDPHOLMN�
DXWRQRRP�RS��ZDDUGRRU�HU�JHHQ�JHOG�QDDU�KHW�SURJUDPPD�JLQJ�HQ�HU�RRN�QDX�
ZHOLMNV�JHOG�XLW�NZDP�RPGDW�LQVWHOOLQJHQ�YDQ�ODQGERXZNXQGLJ�RQGHU]RHN�VOHFKWV�
IUDJPHQWDULVFK�SDUWLFLSHHUGHQ��9DQXLW�KHW�SHUVSHFWLHI�YDQ�GH�15/2�JH]LHQ��ZDV�
KHW�QLHW�JHOXNW�RP�ELQQHQ�KHW�YHOG�YDQ�ODQGERXZNXQGLJ�RQGHU]RHN�HHQ�VWHUNH�
HQ�VDPHQKDQJHQGH�ELMGUDJH�DDQ�GH�ELRWHFKQRORJLH�WRW�VWDQG�WH�EUHQJHQ��'LW�RQ�
GDQNV�KHW� IHLW�GDW�GH� UDDG�KHW�EHODQJ�YDQ�ELRWHFKQRORJLH� LQ�HHQ�YURHJ� VWDGLXP�
VLJQDOHHUGH��DOOHUOHL�LQLWLDWLHYHQ�QDP�RP�GH�XLWGDJLQJ�RS�GH�DJHQGD�WH�]HWWHQ�HQ�
QDXZH�FRQWDFWHQ�KDG�PHW�GH�3&%��,Q�SODDWV�YDQ�HHQ�QLHXZ�RUJDQLVHUHQG�SULQFL�
SH��ZHUG� GH� ELRWHFKQRORJLH� HHQ� WKHPD�GDW� RSORVWH� LQ� GH� EHVWDDQGH� VWUXFWXUHQ��
+HW�ZDV�RS�WDOOR]H�SODDWVHQ�LQ�GH�RQGHUERXZ�DDQZH]LJ��PDDU�ZHUG�JHHQ�VDPHQ�
ELQGHQG� HOHPHQW� GDW� KHW� ODQGERXZNXQGLJ�RQGHU]RHN�HHQ�QLHXZH� ULFKWLQJ� JDI��
%LRWHFKQRORJLH�ZDV�RYHUDO�HQ�GDDUGRRU�QHUJHQV���
� 'H�URO�YDQ�GH�15/2�ZDV�KLHUELM�WZHHOHGLJ��$DQ�GH�HQH�NDQW�KLHOG�GH�UDDG�
YDVW�DDQ�KHW�SDUWLFLSDQWHQPRGHO�YDQ�FR|UGLQDWLH��LQ�SODDWV�YDQ�NUDFKWLJHU�LQVWUX�
PHQWHQ� WH� RQWZLNNHOHQ� RP� ELRWHFKQRORJLH� FHQWUDDO� RS� GH� ODQGERXZNXQGLJH�
DJHQGD�WH�]HWWHQ��$DQ�GH�DQGHUH�NDQW�KDG�GH�UDDG�PHW�GLW�SDUWLFLSDQWHQPRGHO�WH�
ZHLQLJ�NUDFKW�RP�KHW�YHOG�YDQ�ODQGERXZNXQGLJ�RQGHU]RHN�]RDOV�KHW�HU�WRHQ�ELM�
ODJ�LQ�GH�JHZHQVWH�ULFKWLQJ�WH�VWXUHQ��(Q�GDW�YHOG�ZDV�QLHW�NODDU�YRRU�HHQ�LQQR�
YDWLH� ]RDOV� GH� ELRWHFKQRORJLH� GLH� PHW� ]LFK� PHHEUDFKW�� ZDDUELM� KHW� RQGHU]RHN�
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LQKRXGHOLMN�HQ�RUJDQLVDWRULVFK�KHUVFKLNW�PRHVW�ZRUGHQ�HQ�GH�EHVWDDQGH�LQVWLWXWL�
RQHOH�JUHQ]HQ�ZHUGHQ�GRRUEURNHQ��'H�VWUXFWXUHQ�YDQ�]RZHO�GH�DFDGHPLVFKH�DOV�
GH� GHSDUWHPHQWDOH� RQGHU]RHNVZHUHOG� EHOHPPHUGHQ� GH� SDUWLFLSDWLH� YDQ� ODQG�
ERXZNXQGLJH� RQGHU]RHNVLQVWHOOLQJHQ� LQ� GH� QLHXZH� ELRWHFKQRORJLVFKH� RQGHU�
]RHNVSURJUDPPD·V��'H�NUDFKWHQ�GLH�QRGLJ�ZDUHQ�RP�GLW�ELM�WH�VWXUHQ��JLQJHQ�GH�
PDFKW�YDQ�GH�WRHQPDOLJH�15/2�YHU�WH�ERYHQ���
� %LM�GH�RSNRPVW�YDQ�GH�ELRWHFKQRORJLH�NHHN�GH�15/2�]HHU�EHVOLVW�RYHU�GH�
JUHQ]HQ�YDQ�GH�VHFWRU��+HW�ZDV�HHQ�RQGHU]RHNVJHELHG�GDW�EXLWHQ�KHW�ODQGERXZ�
NXQGLJH� YHOG� WRW� RQWZLNNHOLQJ� NZDP� HQ� GH� UDDG� VLJQDOHHUGH� GLW� LQ� HHQ� YURHJ�
VWDGLXP��,Q�GH�HHUVWH�QRWLWLHV�GLH�ELQQHQ�15/2�NDGHUV�WRW�VWDQG�NZDPHQ��ZHUG�
GH� ELRWHFKQRORJLH� DOV� HHQ� PXOWLGLVFLSOLQDLU� RQGHU]RHNVJHELHG� JH]LHQ�� PHW� GH�
ODQGERXZNXQGH� DOV� ppQ�YDQ�GH� VSHOHUV� LQ� HHQ�JURWHU�YHOG��'H� LPSOLFDWLHV� YRRU�
RUJDQLVDWLH� HQ� FR|UGLQDWLH�ZHUGHQ� LQ� HHUVWH� LQVWDQWLH� YHU� GRRUJHGDFKW��PHW� GH�
LPSOLFLHWH� PRJHOLMNKHLG� GDW� KHW� KHOH� 15/2�ERXZZHUN� RS� GH� VFKRS� PRHVW��
'H]H�OLMQ�ZHUG�XLWHLQGHOLMN�HFKWHU�QLHW�JHYROJG�HQ�KHW�DFFHQW�YHUVFKRRI�QDDU�GH�
YRRUWGXUHQG�DDQZH]LJH�QHLJLQJ�HHUVW�GH�]DDN�ELQQHQ�GH�VHFWRU�RS�SRWHQ�WH�VWHO�
OHQ�HQ�SDV�GDDUQD�QDDU�EXLWHQ�WH�NLMNHQ���
� 'H�GLVFXVVLHV�LQ�GH�UDDG�RYHU�GH�VWXXUJURHS�GLH�%UXLQ�YRRUVWHOGH�HQ�GH�VWLFK�
WLQJ�GLH�6FKLOSHURRUW�EHRRJGH�� JHYHQ� LQ]LFKW� LQ�GH�SUREOHPHQ�YDQ� FR|UGLQDWLH�
YDQ�RQGHU]RHN�]RDOV�]H�ELQQHQ�GH�15/2�RSWUDGHQ��0HQ�ZDV�KHW�ZHO�HHQV�RYHU�
GH�ZHQVHOLMNKHLG�YDQ�HHQ�FHQWUDDO�RUJDDQ�YRRU�GH�VWXULQJ�HQ�FR|UGLQDWLH�YDQ�KHW�
PXOWLGLVFLSOLQDLUH�RQGHU]RHNVJHELHG�HQ�GH�EXQGHOLQJ�YDQ�PLGGHOHQ��HQ�]HOIV�YDQ�
H[WUD�JHOG�YRRU�ELRWHFKQRORJLH�RQGHU]RHN� ¥U¿ �'H�YRRUVWHOOHQ�YRRU�HHQ�VWXXUJURHS�
RI� VWLFKWLQJ�PHW�SURJUDPPHULQJVPRJHOLMNKHGHQ�JLQJHQ�HFKWHU� LQ� WHJHQ�KHW�EH�
VWDDQGH�EHOHLG�HQ�GH�HLJHQ�DDUG�YDQ�GH�15/2��'H�UDDG�EHVFKLNWH�QLHW�RYHU�JHOG�
HQ�KDG�JHHQ�PDQGDDW�RYHU�GH�RQGHU]RHNVJURHSHQ��%HODQJULMNHU�QRJ�ZDV�GDW�GDW�
QLHW�JHZHQVW�ZDV�RPGDW�PHQ�GH�LGHQWLWHLW�DOV�SDUWLFLSDQWHQRUJDQLVDWLH�QLHW�ZLOGH�
RSJHYHQ��0HW�QDPH�GH�JHEURHGHUV�'H�=HHXZ�PDDNWHQ�]LFK�VWHUN�YRRU�GHHOQDPH�
YDQ�GH�SDUWLFLSDQWHQ�DDQ�HHQ�JHPHHQVFKDSSHOLMN�SURJUDPPD�RS�EDVLV�YDQ�YULMZLO�
OLJKHLG��DIJH]LHQ�YDQ�YHUVFKLOOHQ�LQ�LQ]LFKW�RYHU�GH�SUHFLH]H�VWXULQJ�GDDUYDQ��'H�
XLWNRPVW�YDQ�KHW�GHEDW�ZDV�GDQ�RRN�GH�YHUWURXZGH�15/2�DDQSDN��FR|UGLQDWLH�
GRRU�SDUWLFLSDWLH��,Q�SODDWV�YDQ�FHQWUDOH�SURJUDPPHULQJ�GRRU�HHQ�%UXLQVH�VWXXU�
JURHS�RI�HHQ�6FKLOSHURRUWVH�VWLFKWLQJ�NZDP�HU�HHQ�FR|UGLQDWLHFRPPLVVLH��'DDU�
PHH�NUHHJ�GH�ELRWHFKQRORJLH�NUDFKWLJHU�PLGGHOHQ�GDQ�GH�DOWHUQDWLHYH�ODQGERXZ�
�]LH�KRRIGVWXN�����PDDU�ZHUG�KHW�WRFK�RQGHUJHEUDFKW�LQ�GH�SDUWLFLSDWLHVWUXFWXXU�
HQ�ZHUG�KHW�PXOWLGLVFLSOLQDLUH�RQGHU]RHNVJHELHG�RSJHNQLSW�RYHU�GH�PDWUL[���
� 'H�15/2�]DJ�YRRU�]LFK]HOI�HHQ�SULPDLUH�WDDN�LQ�KHW�RSSLNNHQ�YDQ�WKHPD·V�
GLH� GH� SDUWLFLSDQWHQ� DI]RQGHUOLMN� QLHW� ]R� VQHO� ]RXGHQ� ]LHQ�� HQ� GLH� GDQ� YLD� KHW�
RYHUOHJPRGHO�RS�GH�DJHQGD� WH�]HWWHQ��]R�ZHUG� LQ�GH�GLVFXVVLHV�QRJ�HHQV�EHQD�
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GUXNW� ¦UÅ �'DW�LV�SUHFLHV�ZDW�GH�UDDG�ELM�ELRWHFKQRORJLH�GHHG�HQ�GH]H�DDQSDN�KDG�
KDDU�ZDDUGH�KHUKDDOGHOLMN�EHZH]HQ��,Q�KHW�JHYDO�YDQ�GH�ELRWHFKQRORJLH�ZDV�GH�
ZHUNLQJVNUDFKW� HFKWHU� WH� JHULQJ�� +HW� YHURQGHUVWHOGH� GDW� GH� SDUWLFLSDQWHQ� QLHW�
DOOHHQ�GH�EHUHLGKHLG�PDDU�RRN�GH�PRJHOLMNKHLG�KDGGHQ�RP�JH]DPHQOLMN�WRW�VWDQG�
JHNRPHQ�YLVLHV�WHQ�XLWYRHU�WH�EUHQJHQ��'H�15/2�ZDV�VOHFKWV�ppQ�YDQ�GH�NDGHUV�
ZDDUPHH�GH�SDUWLFLSDQWHQ�WH�PDNHQ�KDGGHQ��,Q�KHW�JHYDO�YDQ�GH�ELRWHFKQRORJLH�
ZDUHQ�HU�WH�YHHO�IUDJPHQWHUHQGH�NUDFKWHQ�RP�GH�SDUWQHUV�WRW�JH]DPHQOLMNH�DFWLH�
WH�EUHQJHQ���
� 'H�/DQGERXZKRJHVFKRRO�EHYRQG�]LFK�URQG������PLGGHQ�LQ�HHQ�LGHQWLWHLWV�
ZLVVHO�� ZDDUELM� KHW� ]XLYHU� ODQGERXZNXQGLJH� NDUDNWHU� SODDWV� PDDNWH� YRRU� HHQ�
PHHU�DFDGHPLVFKH�YLVLH��PHW�HHQ�WRHQHPHQGH�RULsQWDWLH�RS�GH�DQGHUH�XQLYHUVL�
WHLWHQ�HQ�LQVWDQWLHV�DOV�=:2��,Q�KHW�NDGHU�YDQ�GH�YRRUEHUHLGLQJ�RS�GH�15/2�
0HHUMDUHQYLVLH�ZHUGHQ�JHGDFKWHQ�KLHURYHU�RSJHVFKUHYHQ��ZDDUELM�JHZH]HQ�ZHUG�
RS�KHW� JHYDDU� YDQ� JHwVROHHUG� ODQGERXZNXQGLJ�RQGHU]RHN��(HQ� HLJHQ� URO�ZHUG�
RSJHsLVW� ELM� RQGHU]RHN� HQ� RQGHU]RHNVPDQDJHPHQW� ¦!o � 0HQ� VLJQDOHHUGH� GDW� GH�
EHVWDDQGH� VWUXFWXXU�� ZDDUELM� YDNJURHSHQ� KHW� RQGHU]RHNVEHOHLG� XLWHLQGHOLMN� EH�
SDDOGHQ��QLHW�JHVFKLNW�ZDV�YRRU�GH�EHRRJGH�YHUDQGHULQJHQ��=RDOV�ZH�]DJHQ��ZDV�
KHW�SUHFLHV�GLH� VWUXFWXXU�GLH�HUYRRU�]RUJGH�GDW�ELRWHFKQRORJLH�RS�GDW�PRPHQW�
JHHQ�ZRUWHO�KDG�JHVFKRWHQ�LQ�:DJHQLQJHQ��'H�RSERXZ�YDQ�HHQ�VWHUN�ELRWHFK�
QRORJLVFK�RQGHU]RHNVSURJUDPPD�ZDDUPHH�:DJHQLQJHQ�KDDU�URO�DOV�FHQWUXP�NRQ�
UHDOLVHUHQ��ZDV�GRRU�GH�YDNJURHSVJHZLM]H�IUDJPHQWDWLH�QLHW�YDQ�GH�JURQG�JHNR�
PHQ��'DW�ZDV�HHQ�RPVWDQGLJKHLG�ZDDURS�GH�15/2��QRFK�YLD�KHW�RYHUOHJ�YDQ�
RQGHU]RHNVJURHSHQ�LQ�RQGHUERXZRUJDQHQ��QRFK�YLD�KHW�RYHUOHJ�PHW�KHW�+RJH�
VFKRROEHVWXXU��YROGRHQGH� LQYORHG�NRQ�XLWRHIHQHQ��+HW�EHWURI� LPPHUV�HHQ�SUR�
EOHHP�WXVVHQ�GH�RQGHU��HQ�ERYHQERXZ�YDQ�GH�+RJHVFKRRO�]HOI��,Q�:DJHQLQJHQ�
ZDV�KHW�ERYHQGLHQ�GH�YUDDJ�RI�PHQ�ZHO�RS�GH�ELRWHFKQRORJLH�ERRW�PHH�ZLOGH��
+HW�GHEDW�LQ������FRQFHQWUHHUGH�]LFK�RS�GH�PDDWVFKDSSHOLMNH�JHYROJHQ�YDQ�ELR�
WHFKQRORJLH��ZDDURYHU� KHW� IDFXOWHLWVEHVWXXU� LQ� MDQXDUL� ����� HHQ� GLVFXVVLHDYRQG�
EHOHJGH��'LVFXVVLHV�GLH�LQ�15/2�YHUEDQG�QDXZHOLMNV�ZHUGHQ�JHYRHUG���
� 'H�:DJHQLQJVH�JURHSHQ�GLH�ZHO�ZDW�PHW�ELRWHFKQRORJLH�ZLOGHQ�GRHQ��OLHSHQ�
RQGHUWXVVHQ� WHJHQ� ILQDQFLHULQJVSUREOHPHQ�DDQ�� ,Q�KHW�GRRU�KHW�KRJHVFKRROEODG�
EHOHJGH�JHVSUHN�RYHU�ELRWHFKQRORJLH�YHUWHOGH�3LHULN�GDW�3ODQWHQYHUHGHOLQJ�VDPHQ�
PHW�,7$/�JHOG�KDG�JHYUDDJG�XLW�GH�ELRWHFKQRORJLHSRW�YDQ�KHW�PLQLVWHULH��PDDU�
KHW�KDG�DOV�DQWZRRUG�JHNUHJHQ�GDW�GH�+RJHVFKRRO�GDDU�QLHW�YRRU�LQ�DDQPHUNLQJ�
NZDP� ¦�p �+HW�JHOG�GDW�KHW�PLQLVWHULH�KDG�YULMJHPDDNW�YRRU�ELRWHFKQRORJLH��ZDV�
ZHOLVZDDU�VSHFLILHN�JHULFKW�RS�SODQWHQELRWHFKQRORJLH��PDDU�DOOHHQ�EHGRHOG�YRRU�
'/2�LQVWLWXWHQ��2RN� KLHURS� KDG� GH�15/2�QLHW�� RI� VOHFKWV� ]HHU� LQGLUHFW�� LQ�
YORHG�NXQQHQ�XLWRHIHQHQ��'DW�JROG�RRN�YRRU�GH�RSVWHOOLQJ�YDQ�KHW�PLQLVWHULH�LQ�
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KHW�DOJHPHHQ��'LH�ZDV��]RDOV�ZH�]DJHQ��SULPDLU�JHULFKW�RS�DXWRQRPLH��(Q�]RDOV�
ZH�]DJHQ��NRRV�RRN�GH�15/2�YRRU� VRXYHUHLQLWHLW� LQ�HLJHQ� ODQGERXZNXQGLJH�
NULQJ�� RS� EDVLV� YDQ� LQIRUPHOH� FRQWDFWHQ� YLD� SHUVRQHOH� XQLHV� PHW� GH� 3&%�� LQ�
SODDWV�YDQ�VWUXFWXUHOH�SDUWLFLSDWLH���
� 'H� 15/2� KLHOG� YDVW� DDQ� KHW� SDUWLFLSDQWHQPRGHO�� ZDDUELM� VDPHQZHUNLQJ�
EXLWHQ�KHW� ODQGERXZNXQGLJH� YHOG� ELM� YRRUNHXU� YDQ�RQGHUDI� WRW� VWDQG� NZDP� ¦�� �
'DW� OHYHUGH�RS� ]LFK�ZHHU� JHIURQVWH�ZHQNEUDXZHQ�RS��ZDQQHHU� RQGHU]RHNVLQ�
VWHOOLQJHQ� YHU]XLPGHQ� HHUVW� LQ� GH� HLJHQ� ODQGERXZNXQGLJH� NULQJ� QDDU� H[SHUWLVH�
RS� ]RHN� WH� JDDQ�� 
(U� LV� LQ� GH� &R|UGLQDWLHFRPPLVVLH� %LRWHFKQRORJLH� JHFRQVWD�
WHHUG��GDW�KHW�1,=2�VDPHQZHUNLQJ�]RHNW�PHW�GH�58�*URQLQJHQ�L�Y�P��GH�PL�
FURELRORJLH��'H�/DQGERXZKRJHVFKRRO�KHHIW�GDDURYHU�]LMQ�YHUZRQGHULQJ�XLWJH�
VSURNHQ��1X�JDDW�ppQ�YDQ�GH�SDUWLFLSDQWHQ�LQ�GH�15/2�ZDW�GRHQ��HQ�GLH�ORRSW�
GDQ�QDDU�*URQLQJHQ��:DDURP�NRPW�PHQ�QLHW�HHUVW�SUDWHQ�PHW�ppQ�YDQ�GH�SDUW�
QHUV�]RDOV�GH�/+�RI�712"�$OV�ZH�PHW�HONDDU�ZDW�ZLOOHQ�GRHQ�PRHWHQ�GH�SDUWL�
FLSDQWHQ�WRFK�RRN�EHUHLG�]LMQ�PHW�HONDDU�ZDW�WH�GRHQ�WHQ]LM�KHW�RP�HHQ�H[SHUWLVH�
JDDW�GLH�HU�QLHW�LV�
� ¦U� �
� +HW�YHOG�ZDV�HU�NHQQHOLMN�QRJ�QLHW�KHOHPDDO�DDQ�WRH�GH�JUHQ]HQ�RSHQ�WH�VWHO�
OHQ�HQ�GDW�EHYRUGHUGH�GH�]R�JHZHQVWH�ERWWRP�XS�SURFHVVHQ�EHSDDOG�QLHW��%LM�GH�
ELRWHFKQRORJLH� ODJ�KHW�YRRUQDDPVWH�LQLWLDWLHI� MXLVW�EXLWHQ�KHW�JHLMNWH� ODQGERXZ�
NXQGLJH�RQGHU]RHNVYHOG�� ELM�02/%$6�� 6DPHQZHUNLQJ� NZDP�EXLWHQ� GH�RYHU�
OHJVWUXFWXUHQ� YDQ� GH�15/2� WRW� VWDQG�� XLWHLQGHOLMN� EHNUDFKWLJG� LQ�*(10$3��
'H�15/2�SURJUDPPHHUGH�HQ�GLULJHHUGH�QLHW�²�GDW�ZDV�WHQVORWWH�RRN�QLHW�]LMQ�
WDDN�HQ�GH�UDDG�ZHQVWH�GDW�RRN�QLHW�²�PDDU�IDFLOLWHHUGH�]RYHHO�PRJHOLMN�LQLWLDWLH�
YHQ�ELQQHQ�KHW�RQGHU]RHNVYHOG��+HW�IXQFWLRQHUHQ�YDQ�GH�&R|UGLQDWLHFRPPLVVLH�
%LRWHFKQRORJLH�ZHNW�RQGHUWXVVHQ�QLHW�GH� LQGUXN�YDQ�NUDFKWGDGLJKHLG��1LHW� DO�
OHHQ�YLQJ�]LM�SDV�LQ�KHW�QDMDDU�YDQ������DDQ�PHW�KDDU�DFWLYLWHLWHQ��HHQ�UHDFWLH�YDQ�
KDDU�YRRU]LWWHU�RS�GH�NULWLHN�LQ�:DJHQLQJHQ�RS�KHW�RQGHU]RHNVEHOHLG�URQG�ELR�
WHFKQRORJLH�EHVWRQG�YRRUQDPHOLMN�XLW�KHW�EDJDWHOOLVHUHQ�YDQ�GH�SUREOHPHQ��9DQ�
GLH�NDQW�KRHIGHQ�GH�JHIUXVWUHHUGH�:DJHQLQJHUV�GXV�JHHQ�DFWLH�WH�YHUZDFKWHQ���
� )RQN�HQ�+DPVWUD�YUDJHQ�]LFK�DI�ZDDURP�GH�PLQLVWHU�SDV�LQ������KHW�EHODQJ�
YDQ�ELRWHFKQRORJLH�RQGHUVWUHHSWH��
'H�15/2�KDG�LPPHUV�UHHGV�HHUGHU�GH�QRGL�
JH�YHUNHQQLQJHQ�YHUULFKW�
 ¦8¤ �$OV�PRJHOLMNH�YHUNODULQJ�RSSHUHQ�]H�GDW�KHW�0LQLV�
WHULH� YDQ� :HWHQVFKDSVEHOHLG� ]LFK� GH� SULPDLUH� YHUDQWZRRUGHOLMNKHLG� YRRU� KHW�
ZHWHQVFKDSSHOLMNH� RQGHU]RHN� KDG� WRHJHsLJHQG�� $QGHU]LMGV� ZLM]HQ� ]H� HURS� GDW�
KHW�PLQLVWHULH�ODQJ�YRRU������ELRWHFKQRORJLVFK�RQGHU]RHN�¶FR|UGLQHHUGH��VWLPX�
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OHHUGH� HQ� ILQDQFLHUGH·� ¦U¥ � +HW� GHHG� GDW�� ]RDOV� ZH� ]DJHQ�� JHKHHO� LQ� HLJHQ� KXLV��
ZDDUELM�]HOIV�QLHW�PLQLVWHULsOH�RQGHU]RHNVLQVWHOOLQJHQ�EXLWHQ�GH�ERRW�YLHOHQ��
� $O�PHW�DO�ZDUHQ�GH�PLGGHOHQ�GLH�GH�15/2�YLD�KHW�SDUWLFLSDQWHQPRGHO�LQ]HW�
WH� HQ� GH� EHOHPPHUHQGH� NUDFKWHQ� LQ� KHW� YHOG� WH� VWHUN� RP� HHQ� NUDFKWLJH� ODQG�
ERXZNXQGLJH�VDPHQZHUNLQJ�YRRU�ELRWHFKQRORJLH�WRW�VWDQG�WH�EUHQJHQ��2UJDQL�
VDWRULVFK�YHUJGH�GH�ELRWHFKQRORJLH�HHQ�JURWH� VWDS��]RZHO�YRRU�GH�SDUWLFLSDQWHQ�
DOV�YRRU�GH�15/2�]HOI��+HW�PXOWLGLVFLSOLQDLUH��SURJUDPPDWLVFKH�NDUDNWHU�YDQ�GH�
ELRWHFKQRORJLH� YURHJ� HHQ� LQJULMSHQGH� KHUVFKLNNLQJ� YDQ� KHW� ODQGERXZNXQGLJ�
RQGHU]RHN��PHW�QDPH�RYHU�GH� WUDGLWLRQHOH�JUHQ]HQ�YDQ�GH� VHFWRU�KHHQ�HQ�PHW�
HHQ�YHHO�QDXZHUH�VDPHQZHUNLQJ�PHW�GH�LQGXVWULH��+HW�YUDDJVWXN�YDQ�GH�RUJDQL�
VDWLH�JLQJ�GLHSHU��ZDQW�KHW� LPSOLFHHUGH�RRN�GDW�KHW�PLQLVWHULH�EXLWHQ�GH�HLJHQ�
VHFWRU�]RX�WUHGHQ�HQ�PHH�JLQJ�ILQDQFLHUHQ�PHW�DQGHUH�PLQLVWHULHV�HQ�YRRU�DQGHU�
GDQ� VWULNW� ODQGERXZNXQGLJ� RQGHU]RHN�� 9RRU� HHQ� GHUJHOLMNH� LQJULMSHQGH� YHU�
QLHXZLQJ�ZDV�GH�15/2�URQG������QLHW�LQJHULFKW��+LM�KDG�JHHQ�PDFKW�QDDU�KHW�
PLQLVWHULH� HQ� JHHQ�PDFKW�RYHU� GH�SDUWLFLSDQWHQ��%RYHQGLHQ�� HQ�GDW� LV�ZHOOLFKW�
KHW�EHODQJULMNVWH��ZLOGH�GH�UDDG�]LMQ� LGHQWLWHLW� DOV�SDUWLFLSDQWHQRUJDQLVDWLH�YRRU�
DOVQRJ�QLHW�RSJHYHQ��+LM�NRQ�HQ�ZLOGH�GDDURP�QLHW�GLUHFWLHI�RSWUHGHQ�LQ�GH�ULFK�
WLQJ�YDQ�KHW�RQGHU]RHNVYHOG��+HW�SDUWLFLSDWLH�LGHDDO��JHNRSSHOG�DDQ�KHW�WUDGLWLR�
QHOH�YHUODQJHQ�QDDU�VRXYHUHLQLWHLW�LQ�HLJHQ�ODQGERXZNULQJ��EHOHPPHUGH�RRN�HHQ�
YROOHGLJ�SDUWLFLSHUHQ�LQ�GH�3&%��:DW�GH�UDDG��HQ�KHW�VHFUHWDULDDW�LQ�KHW�ELM]RQ�
GHU��GHHG��ZDV�GH�ELRWHFKQRORJLH�DFWLHI�RS�GH�DJHQGD�]HWWHQ�PLGGHOV�FRPPLVVLHV��
SUREOHHP��HQ�DQGHUH�VWXGLHV��'H�NZHVWLHV�GLH�GH�FRPPLVVLH�%UXLQ�HQ�GH�VWXGLH�
YDQ� 6FKLOSHURRUW� RS� WDIHO� EUDFKWHQ�PHW� EHWUHNNLQJ� WRW� KHW� VWLPXOHUHQ� YDQ� VD�
PHQZHUNLQJ�HQ�GH�SURJUDPPHULQJ�YDQ�RQGHU]RHN��ZLHUSHQ�HHQ�VFKDGXZ�YRRU�
XLW�QDDU�GH�KHUVWUXFWXUHULQJ�YDQ�GH�15/2�LQ�������WRHQ�KHW�DFFHQW�YDQ�GH�SDU�
WLFLSDWLH�YHUVFKRRI�QDDU�WDNHQ�HQ�DIVSUDNHQ��]LH�KRRIGVWXN�����
�
� �����1LHXZH�URQGH��QLHXZH�NDQVHQ�
� ,Q�KHW�QDMDDU� YDQ������NZDPHQ�GH� HHUVWH� UHVXOWDWHQ�YDQ�GH�SUREOHHPVWXGLH�
RYHU�JHQHWLVFKH�PDQLSXODWLH��7LMGHQV�GH�EHVSUHNLQJ�YDQ�*HQHWLVFKH�PDQLSXODWLH�LQ�
GLHQVW�YDQ�GH�ODQGERXZ�ZHUG�VWLOJHVWDDQ�ELM�KHW�HIIHFW�YDQ�GLW�VRRUW�UDSSRUWHQ�GLH�RS�
KHW�QLYHDX�YDQ�GH�UDDG�JHwQLWLHHUG�ZHUGHQ��,Q�]HNHUH�]LQ�UHIOHFWHHUGH�KHW�UDSSRUW�
KHW� ORW� YDQ�GH�SUREOHHPVWXGLH�RYHU�ELRWHFKQRORJLH��(U�ZHUG�JHFRQVWDWHHUG�GDW�
FRPPLVVLHV�GH�UDSSRUWHQ�ZHO�OD]HQ��PDDU�HU�QLHWV�PHH�GHGHQ��(HQ�DQGHUH�ERWWOH�
QHFN�ZDV�GDW�GH�RQGHU]RHNVLQVWHOOLQJHQ� ]LFK�QLHW� DDQ�GH� DDQEHYHOLQJHQ�YDQ�GH�
15/2�KRHIGHQ�WH�VWRUHQ��%LM�GH�YRRUEHUHLGLQJ�YDQ�GH�WZHHGH�PHHUMDUHQYLVLH�²�
GLH�HHQ�SODQ�]RX�ZRUGHQ��]LH�KRRIGVWXN���²�ZHUG�GH�YUDDJ�JHVWHOG�ZDW�GH�HHUVWH�
KDG�RSJHOHYHUG��'DDUDDQ�ODJ�HHQ�DOJHPHQH�WZLMIHO�WHQ�JURQGVODJ�RI�GH�SDUWLFLSDQ�
WHQ�]LFK�ZHO�LHWV�JHOHJHQ�KDGGHQ�ODWHQ�OLJJHQ�DDQ�GH�PRRLH�SODQQHQ��'H�FRQFOX�
VLH�ZDV�GDW�HU�ZHOLVZDDU�JHHQ�GLUHFWH� LQYORHG�RS�KHW�EHOHLG�ZDV�JHZHHVW��PDDU�
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GDW�KHW�SURFHV�HQ�KHW�SURGXFW�ZHO�GHJHOLMN�KHW�GHQNHQ�YDQ�GHHOQHPHUV�KDG�EHwQ�
YORHG��,Q�KHW�ELM]RQGHU�ZHUG�JHVWHOG�GDW�EHSDDOGH�JHELHGHQ�HHQ�¶JHZHOGLJH�SXVK·�
KDGGHQ�JHKDG��GLHUHQZHO]LMQ�HQ�ELRWHFKQRORJLH� ¦U¦ �7HUZLMO�GH�HHUVWH�SHULRGH�YDQ�
GH� ,23�ELRWHFKQRORJLH� OLHS�� JLQJ� GH� 15/2� YHUGHU� PHW� KHW� VWLPXOHUHQ� HQ�
IDFLOLWHUHQ�YDQ�GHQNHQ�HQ�GRHQ�YDQ�GH�SDUWLFLSDQWHQ��'DW�JHEHXUGH�GHHOV�RS�KHW�
PLFURQLYHDX� YDQ� GH� RQGHUERXZ�� GHHOV� JLQJ� PHQ� FHQWUDDO� GRRU� PHW� KHW�
RQWZLNNHOHQ�YDQ�LGHHsQ�HQ�LQ]LFKWHQ�]RDOV�LQ�GH�UHHNV�6WXGLHUDSSRUWHQ������
�
� �������%LRWHFKQRORJLH�LQ�GH�EHVWDDQGH�PDWUL[�
� %LM�GH�EHVSUHNLQJ�YDQ�*HQHWLVFKH�PDQLSXODWLH�LQ�GLHQVW�YDQ�GH�ODQGERXZ�YRQG�GH�
15/2�GDW�KHW�UDSSRUW�WH�ZHLQLJ�DDQGDFKW�DDQ�WRHSDVVLQJ�YDQ�JHQHWLVFKH�PDQL�
SXODWLH�ELM�GLHUHQ�EHVWHHGGH�HQ�EHVORRW�SURPSW�GDW�GLH�RQHYHQZLFKWLJKHLG�PRHVW�
ZRUGHQ�UHFKWJHWURNNHQ� ¦U¾ �'LW�YRUPGH�GH�DDQ]HW�WRW�HHQ�KHOH�UHHNV�6WXGLHUDSSRU�
WHQ�����*HQHWLVFKH�PDQLSXODWLH�LQ�GLHQVW�YDQ�GH�ODQGERXZ�ZHUG���D��GH�XLWJHZHUNWH�
VWXGLH�YDQ�6FKLOSHURRUW���E��KHW�JHYUDDJGH�UDSSRUW�RYHU�GLHUOLMNH�SURGXFWLH�2QW�
ZLNNHOLQJHQ�LQ�KHW�PROHFXODLU�HQ�FHOELRORJLVFK�RQGHU]RHN�WHQ�EHKRHYH�YDQ�GH�GLHUOLMNH�SUR�
GXNWLH� ��F�� 'H� UHHNV� ]RX� GRRUORSHQ� WRW� ��K�� +HW� JHKHHO� LOOXVWUHHUW� KRH� GH�
15/2�KHW�WKHPD�
ELRWHFKQRORJLH
�LQSDVWH�LQ�GH�PDWUL[�YDQ�GH�RQGHUERXZ��+HW�
ZHUG�RSJHGHHOG� LQ�GHHORQGHUZHUSHQ�GLH� LQ�RYHUOHJ�GRRU�EHWURNNHQ�RQGHU]RH�
NHUV�ZHUGHQ�EHKDQGHOG���
� 6WXGLHUDSSRUW���F�EHVWRQG�JURWHQGHHOV�XLW�GH�WHNVW�YDQ�HHQ�VHULH�OH]LQJHQ�GLH�
RS� ���PHL� ����� JHKRXGHQ� ZDUHQ� RS� HHQ� VWXGLHGDJ� YDQ� GH� FRQWDFWFRPPLVVLH�
¶%LRFKHPLVFKH�I\VLRORJLVFKH� WHFKQLHNHQ� LQ� GH� GLHUOLMNH� SURGXNWLH·�� 'LW� ZHUG�
YRRUDIJHJDDQ�GRRU� HHQ�EHOHLGVPDWLJH�YHUNHQQLQJ�YDQ�GH�KDQG�YDQ�'HNNHUV� HQ�
2RVWHUOHH�YDQ�GH�/DQGERXZKRJHVFKRRO��'H]H�YHUNHQQLQJ�ZDV�YRRUQDPHOLMN�HHQ�
XLWHHQ]HWWLQJ�RYHU�GH�ZHWHQVFKDSSHOLMNH�VWDQG�YDQ�]DNHQ�HQ�PRJHOLMNH�YRRUXLW�
]LFKWHQ�GLH�PROHFXODLU�HQ�FHOELRORJLVFK�RQGHU]RHN�ERGHQ��'H�EHOHLGVRYHUZHJLQ�
JHQ�ZDUHQ� HYHQHHQV� LQKRXGHOLMN� JHULFKW� HQ� LGHQWLILFHHUGHQ�GULH� RQGHU]RHNVJH�
ELHGHQ�GLH�DOV�¶NDQVULMN·�ZHUGHQ�JH]LHQ��0HW�DQGHUH�ZRRUGHQ��¶EHOHLGVPDWLJ·�HQ�
¶YHUNHQQLQJ·�PRHWHQ�ZH�QLHW�EHJULMSHQ� LQ�GH�EHWHNHQLV�GLH� ]LM� HHQ� MDDU�RI� WLHQ�
ODWHU�YRRU�GH�15/2�]RXGHQ�NULMJHQ���
� 6WXGLHUDSSRUW���F�]RX�KHW�IRUPDW�EHSDOHQ�YRRU�GH�ODWHUH�6WXGLHUDSSRUWHQ�����
LQ�SODDWV�YDQ�HHQ�DQDO\VH�HQ�EHVFKRXZLQJ�GRRU�HHQ�FRPPLVVLH��RI�HHQ�GHVNXQGL�
JH��ZHUG�HHQ�VWXGLHGDJ�JHRUJDQLVHHUG��ZDDUYDQ�KHW�UDSSRUW�GH�ZHHUVODJ�YRUPGH��
,Q�GH�ORRS�YDQ�HHQ�MDDU�RI�GULH�YHUVFKHQHQ�]R�UDSSRUWHQ�RYHU�GH�LQGXVWULsOH�WRH�
SDVVLQJ� YDQ�SODQWHQFHOOHQ��PRQRFORQDOH� DQWLOLFKDPHQ�HQ�RYHU� NZHNHUV�� HQ�RF�
WURRLUHFKW��2S�GH]H�PDQLHU�JLQJ�GH�15/2�GRRU�PHW�KHW�RS�GH�DJHQGD�SODDWVHQ�
YDQ�GH�ELRWHFKQRORJLH��QX�HFKWHU�GRRU�H[SHUWLVH�RYHU�KHW�RQGHUZHUS�ELM�RQGHU�
]RHNHUV�WH�EUHQJHQ�HQ�KHQ�YDQ�JHGDFKWHQ�WH�ODWHQ�ZLVVHOHQ�RYHU�ELRWHFKQRORJL�
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VFKH�DVSHFWHQ�YDQ�KXQ�RQGHU]RHN��'H�15/2�GHHG��PHW�DQGHUH�ZRRUGHQ��ZDW�
HU�ELQQHQ�]LMQ�PRJHOLMNKHGHQ�ODJ���
� 6WXGLHUDSSRUW���G�RYHU�RFWURRLUHFKW� LV� LQWHUHVVDQW�RPGDW�KHW�QLHW� JLQJ�RYHU�
HHQ�LQKRXGHOLMN�RQGHU]RHNVRQGHUZHUS��PDDU�RYHU�GH�NZHVWLH�YDQ�KHW�YDVWOHJJHQ�
YDQ�RQGHU]RHNVUHVXOWDWHQ�GLH�ELQQHQ�GH�ELRWHFKQRORJLH�HHQ�JHKHHO�HLJHQ�YRUP�
NUHHJ��+HW�LQLWLDWLHI�ODJ�ELM�6FKLOSHURRUW��GLH�KDG�JHFRQVWDWHHUG�GDW�GH�ODQGERXZ�
NXQGLJH� ZHUHOG� JHHQ� HQNHOH� NHQQLV� YDQ� RFWURRLHQ� HQ� SDWHQWHQ� KDG��:HO� YDQ�
NZHNHUVUHFKW��PDDU� GDW� GHNWH� UHVXOWDWHQ� YDQ� ELRWHFKQRORJLVFK� RQGHU]RHN� QLHW��
2YHULJHQV�KDG�GH�XQLYHUVLWDLUH�ZHUHOG�LQ�KHW�DOJHPHHQ�ZHLQLJ�H[SHUWLVH�RS�KHW�
JHELHG� YDQ� SDWHQWHQ�� ]RGDW� 6FKLOSHURRUW� GDDU� ]HOI� YRRU� DDQ� GH� VODJ� JLQJ��2RN�
PRHVW� KLM� FRQVWDWHUHQ� GDW� ELQQHQ� GH� ODQGERXZNXQGLJH� ZHUHOG� KHW� EHODQJ� YDQ�
SDWHQWHQ� QLHW� ZHUG� RQGHUNHQG�� +LM� OLHW� ]LMQ� SDWHQWHQ� YRRU� KHW� ELQDLU�YHFWRU�
V\VWHHP� ]LHQ� DDQ�:DQVLQN� HQ� GH� =DDGXQLH��PDDU� GLH� GHGHQ� GDDU� ZHLQLJ�PHH�
]RGDW�KLM�]HOI�PDDU�LQLWLDWLHYHQ�RS�SRWHQ�]HWWH�RP�YHUHGHODDUV�DDQ�GH�LQGXVWULH�WH�
NRSSHOHQ� ¦U¿ �'H� VWXGLHGDJ�YDQ���� IHEUXDUL� �����ZDV� HHQ�SRJLQJ� LQ]LFKW� WH�YHU�
ZHUYHQ�HQ�HU�ZHUG�HHQ�VWXGLHFRPPLVVLH�LQJHVWHOG�RP�GH�VSDQQLQJHQ�WXVVHQ�RF�
WURRL��HQ�NZHNHUVUHFKW�WH�DQDO\VHUHQ�HQ�DDQEHYHOLQJHQ�WH�GRHQ�YRRU�RSORVVLQJHQ���
� +RHZHO� GH� UDSSRUWHQ� HHQ�SURGXFW� YDQ� GH�RQGHUERXZ�ZDUHQ��ZHUG� HU� RRN�
DDQGDFKW�EHVWHHG�DDQ�RYHUVWLMJHQGH� WKHPD·V��'H�DXWHXUV�YDQ�6WXGLHUDSSRUW���J��
3ODQWHELRWHFKQRORJLH�LQ�1HGHUODQG��,QGXVWULsOH�WRHSDVVLQJ�YDQ�SODQWHFHOOHQ��YRRUZDDUGHQ�HQ�
PRJHOLMNKHGHQ��FRQFOXGHHUGHQ�GDW�KHW�WHQ�VWHUNVWH�DDQ�WH�EHYHOHQ�ZDV�¶GH�FR|UGL�
QDWLH�HQ�EHJHOHLGLQJ�YDQ�KHW�RQGHU]RHN�RS�KHW�WHUUHLQ�YDQ�GH�LQGXVWULsOH�SODQWH�
ELRWHFKQRORJLH� LQ� WH� EHGGHQ� ELQQHQ� ppQ� ODQGHOLMN� RUJDDQ·� ¾UÅ �'H� UHGHQHQ� GDDU�
YRRU�ZDUHQ�RQGHU�DQGHUH�GDW�HU�JHWZLMIHOG�ZHUG�DDQ�GH�VWUXFWXXU�HQ�DFKWHUJURQG�
YDQ�GH�EHVWDDQGH�RUJDQLVDWLHV� �LQFOXVLHI�GH�3URJUDPPD�$GYLHV�&RPPLVVLH�%LR�
WHFKQRORJLH� HQ�KDDU� VXEFRPPLVVLHV�� YRRU�KHW�XLWZLVVHOHQ�YDQ� LQIRUPDWLH� WXVVHQ�
JHEUXLNHUV�HQ�SURGXFHQWHQ�YDQ�RQGHU]RHNVUHVXOWDWHQ�HQ�YRRU�RSWLPDOH�SURMHFWIL�
QDQFLHULQJ��+HW�RQWEUDN�YROJHQV�GH�RSVWHOOHUV�DDQ�¶JRHGH�ppQGXLGLJH�SULRULWHLWV�
VWHOOLQJ·�HQ�]LM�YURHJHQ�]LFK�DI�RI�GH�DI�HQ�WRH�RSWUHGHQGH�FRPSHWHQWLHVWULMG�WXV�
VHQ�GH�VXEVLGLsUHQGH�RUJDQLVDWLHV�GH�NZDOLWHLW�YDQ�KHW�RQGHU]RHN�]RX�EHYRUGHUHQ��
+HW�ZDV�ZDW�KHW�UDSSRUW�EHWURI�WLMG�YRRU�¶HHQ�QDWLRQDDO�SODQ�YRRU�GH�LQGXVWULsOH�
SODQWHELRWHFKQRORJLH·� ¾!o � +HW� UDSSRUW� NZDP� YRRUW� XLW� HHQ� LQ� VHSWHPEHU� �����
JHKRXGHQ�VWXGLHGDJ��7HJHQ�GH�WLMG�GDW�KHW�UDSSRUW�LQ�GHFHPEHU������YHUVFKHHQ��
ZDV� KHW� JHZHQVWH� SODQ� HU��ZDDUELM� LQ� KHW�PLGGHQ� JHODWHQ�PRHW�ZRUGHQ�RI� GDW�
GDQN]LM�GtW�UDSSRUW�ZDV�JHEHXUG��
�
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� �������/DQGERXZ�RS�GH�LQQRYDWLHYH�NDDUW�
� 6WXGLHUDSSRUW���I�ZDV�ZHOLVZDDU�RSJHQRPHQ�LQ�GH�VHULH�GLH�LQ������ZDV�JH�
VWDUW��PDDU�PDUNHHUGH� HHQ�RPVODJ� LQ�GH�EHWURNNHQKHLG�YDQ�GH�15/2�PHW�GH�
ELRWHFKQRORJLH��/DQGERXZJHULFKWH�'HHOSURJUDPPD�%LRWHFKQRORJLH�ZDV� JHVFKUHYHQ� LQ�
RSGUDFKW�YDQ�GH�$GYLHVFRPPLVVLH�%LRWHFKQRORJLH��$&%���'H�$&%�ZDV�GH�RS�
YROJHU�YDQ�GH�3&%�HQ�PRHVW�]RUJ�GUDJHQ�YRRU�GH�WZHHGH�SHULRGH�YDQ�KHW�,23�
ELRWHFKQRORJLH��GLH�LQ������YDQ�VWDUW�JLQJ��6FKLOSHURRUW�ZDV�ZHHU�YRRU]LWWHU��'H�
$&%�KDG� VXEFRPPLVVLHV� YRRU� LQGXVWULH�� ODQGERXZ��PLOLHX� HQ� JH]RQGKHLG��'H�
FRPPLVVLH� YRRU� ODQGERXZ� KHHWWH� GH� 3URJUDPPDFRPPLVVLH� /DQGERXZELRWHFK�
QRORJLH��3F/%���9RRU�GH� LQYXOOLQJ�YDQ�KHW�GHHOSURJUDPPD�ZHUG�GH�&R|UGLQD�
WLHFRPPLVVLH�%LRWHFKQRORJLH�DDQJHZH]HQ��'H�15/2�ZHUG��PHW�DQGHUH�ZRRU�
GHQ��GLUHFW�EHWURNNHQ�ELM�GH�SURJUDPPHULQJ���
� /DQGERXZJHULFKWH�'HHOSURJUDPPD�%LRWHFKQRORJLH�ZDV�JHRUGHQG�RS�EDVLV�YDQ� �LQ�
GXVWULsOH�� SURGXFWLH��PDDU�YROJGH� GH� JHEUXLNHOLMNH� LQGHOLQJ� YDQ�KHW� ODQGERXZ�
NXQGLJH� YHOG� ¾�p �'H�KHOIW� YDQ�KHW� UDSSRUW�� YLMIHQWZLQWLJ� SDJLQD·V�� JLQJ�RYHU� KHW�
¶ODQGERXZELRWHFKQRORJLH� V\VWHHP·�� RSJHVSOLWVW� LQ� SDUDJUDIHQ� RYHU� SODQWDDUGLJH�
SURGXFWLH��GLHUOLMNH�SURGXFWLH�HQ�YHUZHUNHQGH�LQGXVWULH��9RRU�¶5HODWLHV�WXVVHQ�GH�
GHHOV\VWHPHQ·� HQ� ¶5HODWLHV� PHW� RYHULJH� ELRWHFKQRORJLH� V\VWHPHQ·� ZDUHQ� GULH�
SDJLQD·V��0LVVFKLHQ� W\SHUHQG�YRRU�GH�KDUGQHNNLJKHLG�YDQ�GH� WUDGLWLRQHOH� LQGH�
OLQJ��ZHUG� ]HOIV� GH�SDUDJUDDI� ¶5HODWLHV� WXVVHQ�GH�GHHOV\VWHPHQ·�RSJHGHHOG� LQ�GH�
GULHGHOLQJ�SODQW��GLHU�HQ�YHUZHUNLQJ��,Q�EHLGH�SDUDJUDIHQ�ZHUG�KHW�EHJULS�¶UHODWLH·�
QLHW� LQJHYXOG� LQ� WHUPHQ�YDQ� LQKRXGHOLMNH�ELRWHFKQRORJLVFKH�NHQQLV�EHWUHIIHQGH�
YHUEDQGHQ��PDDU� LQ� WHUPHQ� YDQ� LQSXW� HQ� RXWSXW� YDQ� GH� EHWUHIIHQGH� GHHOV\VWH�
PHQ�� 3ODQWHQ� GLHQHQ� ELMYRRUEHHOG� DOV� LQSXW� ELM� GH� SURGXFWLH� YDQ� GLHUHQ� HQ�
NXQVWPHVW�LV�GH�RXWSXW�YDQ�GH�FKHPLVFKH�LQGXVWULH�GLH�LQSXW�LV�ELM�GH�SURGXFWLH�
YDQ�SODQWHQ��'H�FRPPLVVLH�EHVSUDN�LQ�KHW�ODDWVWH�KRRIGVWXN�HHQ�DDQWDO�XLWGDJLQ�
JHQ�YRRU�KHW�¶ODQGERXZELRWHFKQRORJLHV\VWHHP·� ¾�� �0HW�KHW�RRJ�RS�ZLWWH�SOHNNHQ�
HQ�DQGHUH�ODFXQHV�LQ�GH�LQYHQWDULVDWLH�YDQ�KHW�RQGHU]RHN��ZHUG�DDQJHGURQJHQ�RS�
HHQ�¶SURJUDPPDFRPPLVVLH�ODQGERXZELRWHFKQRORJLH�LQ�KHW�NDGHU�YDQ�KHW�LQQR�
YDWLHJHULFKWH� RQGHU]RHNVSURJUDPPD�ELRWHFKQRORJLH·��'H]H� SURJUDPPDFRPPLV�
VLH�PRHVW�KHW�RQGHU]RHN�PRQLWRUHQ�� LQLWLDWLHYHQ�YRRU�RQGHU]RHNVSURMHFWHQ�QH�
PHQ��ZRUNVKRSV�RUJDQLVHUHQ�HQ�VWUDWHJLVFKH�VWXGLHV�LQLWLsUHQ���
� 'H�HFKR�YDQ�YRRUVWHOOHQ�YDQ�%UXLQ�HQ�6FKLOSHURRUW�LV�OXLG��KRHZHO�GH�YRRU�
JHVWHOGH�3$&�PLQGHU�YHUJDDQGH�WDNHQ�NUHHJ��0HW�KHW�VFKULMYHQ�YDQ�KHW�GHHOSUR�
JUDPPD�KDG�GH�&R|UGLQDWLHFRPPLVVLH�%LRWHFKQRORJLH�RQGHUWXVVHQ�GH�VWDWXV�YDQ�
HHQ�%UXLQVH�VWXXUJURHS�JHNUHJHQ��'H�FR|UGLQDWLHFRPPLVVLH�OLHW�YDQDI������QLHW�
PHHU�YDQ�]LFK�KRUHQ��+HW�ORW�YDQ�GH�FRPPLVVLH�ZDV�EOLMNEDDU�²�HQ�JHKHHO�LQ�OLMQ�
PHW� KDDU� RRLW� YRRUJHVWHOGH� PLVVLH� DOV� VWXXUJURHS� ²� YHUERQGHQ� DDQ� KHW� ,23�
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ELRWHFKQRORJLH��7RHQ�GH�15/2�GDDULQ�LQ������HHQ�IRUPHOH�SODDWV�KDG�YHUZRU�
YHQ��ZDV�KHW�EHVWDDQVUHFKW�YDQ�GH�FRPPLVVLH�YHUYDOOHQ��
� 0HW� GH� WZHHGH� SHULRGH� YDQ� KHW� ,23�ELRWHFKQRORJLH� GHHG� GH�15/2� YRO�
ZDDUGLJ�PHH��'DQN]LM�GH�YHUDQGHULQJ�DDQ�GH�SURJUDPPHULQJVNDQW�²�GH�LQGHOLQJ�
LQ� VHFWRUHQ� ²� NRQ� ODQGERXZ� GLWPDDO� ZHO� PHHGUDDLHQ� RS� GH� KDDU� YHUWURXZGH�
DXWRQRPH�ZLM]H��9LD�KHW�GHHOSURJUDPPD�KDG�GH�15/2�LQYORHG�JHNUHJHQ�RS�GH�
SURJUDPPHULQJ�YDQ�KHW�RQGHU]RHN�GRRU�GH�3F/%�HQ�VWXXUGH�]R�GLUHFW�KHW�RQ�
GHU]RHN� DDQ�� ,QPLGGHOV� ZDV� GH� UDDG� ]HOI� LQJULMSHQG� DDQ� KHW� KHUVWUXFWXUHUHQ��
ZDDUELM� ]LMQ�ZHUNZLM]H�PHHU� JHULFKW�ZHUG� RS� GH� SURJUDPPDWLVFKH� DDQSDN� YDQ�
KHW�,23��]LH�YHUGHU�KRRIGVWXN�����,Q�UHWURVSHFWLHI�PRHW�GH�FRQFOXVLH�YDQ�������
HQLJV]LQV� ZRUGHQ� JHQXDQFHHUG�� 'H� 15/2� KDG� ELM� GH� DDQYDQJ� YDQ� GH� HHUVWH�
SHULRGH� YDQ�KHW� ,23�ELRWHFKQRORJLH�ZHOLVZDDU�ZHLQLJ� GLUHFWH� LQYORHG�NXQQHQ�
XLWRHIHQHQ� RP� KHW� ODQGERXZNXQGLJH� YHOG� YRRU� GH� ELRWHFKQRORJLVFKH� NDU� WH�
VSDQQHQ��PDDU�LQ�GH�WXVVHQWLMG�ZDV�KHW�PLQLVWHULH�ZHO�ELMJHGUDDLG��%LM�GH�WZHHGH�
SHULRGH�GHHG�/DQGERXZ�PHH�DDQ�KHW�,23��'H�15/2�KDG�GDDUPHH�HHQ�EHODQJ�
ULMNH�ELMGUDJH�DDQ�KHW�EHOHLG�JHOHYHUG�PHW�]LMQ�DJHQGHULQJVDFWLYLWHLWHQ��'RRU�HHQ�
WKHPD�PLGGHOV�UDSSRUWHQ�HQ�SODQQHQ�RS�GH�DJHQGD�WH�]HWWHQ�HQ�DOOHUOHL�SHUVRQHQ�
WH�PRELOLVHUHQ��ZHUNWH�GH�UDDG�PHH�DDQ�HHQ�RPVODJ�LQ�KHW�GHQNHQ�ELM�GH�SDUWLFL�
SDQWHQ��'LH�ELMGUDJH� LV�ZHOLVZDDU�QLHW�HUJ� WDVWEDDU� LQ�GH�GRFXPHQWDWLH�HQ�GDDU�
PHH�LV�GH�LQYORHG�YDQ�GH�15/2�PRHLOLMN�DDQ�WH�WRQHQ��PDDU�GDW�LV�NHQPHUNHQG�
YRRU�GH�ZHUNLQJ�YDQ�HHQ�LQWHUPHGLDLUH�RUJDQLVDWLH���
�
� �������(SLORRJ��YHUDQGHUHQGH�RPJHYLQJ�YRRU�LQQRYDWLHEHOHLG�
� 7XVVHQ������HQ������ZDV�HFKWHU�QLHW�DOOHHQ�GH�SURJUDPPHULQJ�YDQ�KHW�ELR�
WHFKQRORJLVFK�RQGHU]RHN�YHUDQGHUG��'H�KHOH�RPJHYLQJ�YDQ�GH�15/2�PDDNWH�
HHQ� LQJULMSHQGH� YHUDQGHULQJ� GRRU��+HW�0LQLVWHULH� YDQ�/DQGERXZ�EHYRQG� ]LFK�
PLGGHQ� LQ�GH�RYHUJDQJ�YDQ�/DQGERXZ�HQ�9LVVHULM�QDDU�/DQGERXZ��1DWXXU� HQ�
9LVVHULM�ZDDUELM�GH�DDUG�YDQ�KHW�GHSDUWHPHQW�HHQ�RPVODJ�PDDNWH�YDQ�GH�EHKDUWL�
JLQJ�YDQ�ODQGERXZEHODQJHQ�QDDU�EHVWXXU�YDQ�KHW�ODQGHOLMN�JHELHG��9RRUOLFKWLQJ�
HQ� RQGHUZLMV� ZHUGHQ� JHUHRUJDQLVHHUG� HQ� JHSULYDWLVHHUG�� '/2� EHYRQG� ]LFK� LQ�
HHQ�UHRUJDQLVDWLH�ZDDUELM�GH�ODQGERXZNXQGLJH�LQVWLWXWHQ�YHU]HOIVWDQGLJG�ZHUGHQ�
HQ� H[WHUQH� ILQDQFLHULQJ� PHHU� DDQGDFKW� NUHHJ�� +HW]HOIGH� JROG� YRRU� GH� /DQG�
ERXZKRJHVFKRRO��GLH�PLGGHOV�RQGHU�PHHU�GH�9)2�PHHU�HQ�PHHU�SURJUDPPD�
WLVFK� WH�ZHUN�JLQJ��(Q� WHQ� VORWWH�ZDV�GH�15/2�]HOI� GUXN�EH]LJ�PHW� HHQ�KHU�
VWUXFWXUHULQJ�ZDDUELM�GH�LQWHUQH�RUJDQLVDWLH�RS�GH�VFKRS�JHQRPHQ�ZHUG�HQ�ZDDU�
ELM�KHW�ZHWHQVFKDSV��HQ�WHFKQRORJLHEHOHLG�DOV�':7�HHQ�DSDUWH�SODDWV�NUHHJ�RS�
KHW� GHSDUWHPHQW��'LW� DOOHV� LV� LQ� KRRIGVWXN� ��XLWYRHULJHU� EHVSURNHQ��9RRU� GH]H�
FDVHVWXGLH�LV�KHW�EHODQJULMNVWH�GDW�RS�DOOH�IURQWHQ�KHW�NOLPDDW�YRRU�KHW�RQGHU]RHN�
LQJULMSHQG�YHUDQGHUGH�²�QDDU�SURJUDPPDWLVFKH�ILQDQFLHULQJ�²�HQ�GDW�KHW�EHOHLGV�
NDGHU�HYHQHHQV�HHQ�RPVODJ�PDDNWH�²�KHW�GRRUEUHNHQ�YDQ�GH�VHFWRUDOH�JUHQ]HQ��
+HW�PHHGUDDLHQ�YDQ�ODQGERXZ�LQ�GH�WZHHGH�URQGH�YDQ�KHW�,23�ELRWHFKQRORJLH�
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²�]LM�KHW�QRJ�VWHHGV�DOV�VHFWRU�²�SDVWH�GDDUPHH�LQ�GH�YHUDQGHULQJHQ�GLH�KHW�YHOG�
YDQ�ODQGERXZNXQGLJ�RQGHU]RHN�RS�DOOH�IURQWHQ�RQGHUJLQJ���
� ,Q������ZDV�GH�EHOHLGV��HQ�RQGHU]RHNVRPJHYLQJ�YDQ�GH�15/2�QRJ�RQYRO�
GRHQGH�LQJHULFKW�RP�LQ�WH�NXQQHQ�VSHOHQ�RS�GH�LQLWLDWLHYHQ�GLH�GH�UDDG�QDP�RP�
ELRWHFKQRORJLH�RS�GH�DJHQGD�WH�]HWWHQ��,Q�15/2�JHOHGHUHQ�ZHUG�RYHU�KHW�PLV�
VHQ�YDQ�GH�HHUVWH�SHULRGH�,23�ELRWHFKQRORJLH�QLHW�DOV�HHQ�PLVOXNNLQJ�JHVSURNHQ��
:HOOLFKW� RQGHUNHQGH� GH� UDDG� GH� EHSHUNLQJHQ� YDQ� ]LMQ� LQYORHG� HQ� ZHUG� KHW�
FRPPLVVLH��HQ�UDSSRUWHQZHUN�YDQ�GLH�MDUHQ�EHVFKRXZG�DOV�KHW�YHUYXOOHQ�YDQ�GH�
HLJHQOLMNH�WDDN��+RHZHO�LQ�DOOHUOHL�VWXNNHQ�PHHU�RI�PLQGHU�H[SOLFLHW�ZHUG�JHZH�
]HQ�RS�KHW�QLHXZH�NDUDNWHU�YDQ�GH�WHFKQRORJLH��LV�RRN�JHHQ�VSHFLILHNH�UHIOHFWLH�
RS�GH�JDQJ�YDQ�]DNHQ�URQG������JHYRQGHQ���
� 'LH� UHIOHFWLH��PDDU� GDQ� DOJHPHQHU� RYHU� WHFKQRORJLHEHOHLG�� NZDP� ODWHU� QDDU�
DDQOHLGLQJ� YDQ� KHW� UDSSRUW� YDQ� GH� FRPPLVVLH�'HNNHU��:LVVHO� WXVVHQ� NHQQLV� HQ�
PDUNW��,Q�PDDUW������EHVSUDN�GH�$OJHPHQH�.DPHU�HHQ�QRWLWLH�YDQ�KHW�VHFUHWDULDDW�
RYHU� WHFKQRORJLHEHOHLG� ¾U� �'H� FRPPLVVLH�'HNNHU�ZDV� LQJHVWHOG� RP� WH� DGYLVHUHQ�
RYHU�EHOHLG�GDW�KHW�LQQRYHUHQG�YHUPRJHQ�YDQ�GH�1HGHUODQGVH�HFRQRPLH�PRHVW�
YHUVWHUNHQ�� JURWHQGHHOV� EHOHLG� YDQ� (FRQRPLVFKH� =DNHQ�� 'H� VHFUHWDULDDWVQRWLWLH�
IRUPXOHHUGH�YLHU�YUDJHQ�RYHU�GH�UHODWLH�GDDUYDQ�PHW�ODQGERXZ��7HQ�HHUVWH�ZHUG�
RSJHPHUNW�GDW�YRRU�ODQGERXZ�¶WHFKQRORJLH·�YHHO�EUHGHU�EHJUHSHQ�PRHVW�ZRUGHQ�
GDQ�DOOHHQ� LQGXVWULsOH��RRN�EHWURNNHQ�RS�SULPDLUH�SURGXFWLH��QDWXXU�HQ�PLOLHX��
'DW� ULHS� GH� YUDDJ� RS� RI� ]R·Q� UXLPHUH� LQWHUSUHWDWLH�PRHVW�ZRUGHQ� QDJHVWUHHIG��
7HQ� WZHHGH� ZHUGHQ� GH� VWLPXOHULQJVLQVWUXPHQWHQ� YDQ� (=� YHUJHOHNHQ�PHW� KHW�
292�GULHOXLN� YDQ� ODQGERXZ� HQ�ZHUG� GH� YUDDJ� JHVWHOG� LQ� KRHYHUUH� GHUJHOLMNH�
JHULFKWH�VXELVLGLHYRUPHQ�RRN�YRRU�ODQGERXZ�LQWHUHVVDQW�NRQGHQ�]LMQ��7HQ�GHUGH�
ZHUG� GH� YUDDJ� JHVWHOG� LQ� KRHYHUUH� /DQGERXZ� LQYORHG� ]RX� NXQQHQ� HQ� ZLOOHQ�
XLWRHIHQHQ�RS�GH�EHOHLGVYRRUEHUHLGLQJ�YDQ�KHW�(=�WHFKQRORJLHEHOHLG�ZDW�EHWUHIW�
GH�SURJUDPPHULQJ�HQ�LQ�KRHYHUUH�KHW�]RX�PRHWHQ�LQVSHOHQ�RS�GH�JHVHOHFWHHUGH�
SURJUDPPD·V�� 7RW� VORW� ZHUG� GH� YUDDJ� JHVWHOG� KRH� GH� RQGHU]RHNVRUJDQLVDWLHV�
GDDURS�]RXGHQ�NXQQHQ�LQVSHOHQ�GRRU�GH�LQ]HW�RS�VSHHUSXQWHQ�WH�YHUVWHUNHQ�HQ�
PHHU� DDQGDFKW� RS� KHW�PLGGHQ�� HQ� NOHLQEHGULMI� WH� YHVWLJHQ� ¾8¤ � ,Q� GH� EHVSUHNLQJ�
ZHUGHQ� ]RZHO� NDQVHQ� DOV� EHGUHLJLQJHQ� EHVSURNHQ�� (QHU]LMGV� ]RX� /DQGERXZ�
NXQQHQ� PHHGHOHQ� LQ� IRQGVHQ� YRRU� WHFKQRORJLHEHOHLG�� DQGHU]LMGV� ]RX� KHW� HHQ�
GHHO�YDQ�GH�FRQWUROH�RYHU�RQGHU]RHNVJHOGHQ�PRHWHQ�GHOHQ�RI�DIVWDDQ��0HQ�EH�
VORRW� HHUVW� KHW� XLWHLQGHOLMNH� UDSSRUW� YDQ� GH� FRPPLVVLH�'HNNHU� DI� WH� ZDFKWHQ�
DOYRUHQV�HHQ�VWDQGSXQW�WH�EHSDOHQ�KRH�/DQGERXZ�RS�KHW�(=�WHFKQRORJLHEHOHLG�
]RX� NXQQHQ� LQVSHOHQ�� 'DDUELM� ZHUG� RYHULJHQV� RSJHPHUNW� GDW� DORP� GH� YUHHV�
KHHUVWH�GDW�LQ�KHW�UDSSRUW�GH�¶LQGXVWULH�GLQJHQ�YRRU�]LFK]HOI�DDQ�KHW�UHJHOHQ�LV·��
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2QGHUWXVVHQ� NUHHJ� KHW� VHFUHWDULDDW� RSGUDFKW� HHQ� QRWD� YRRU� WH� EHUHLGHQ� RYHU�
ODQGERXZWHFKQRORJLHEHOHLG� ¾U¥ �
� ,Q� GH�PHLYHUJDGHULQJ�ZHUG�PHHJHGHHOG� GDW� GH�15/2�QDDU� DDQOHLGLQJ� YDQ�
KHW�YHUVFKLMQHQ�YDQ�:LVVHO�WXVVHQ�NHQQLV�HQ�PDUNW�HHQ�SHUVEHULFKW�KDG�GRHQ�XLWJDDQ�
HQ�GDW�YRRUJHVWHOG�ZHUG�HHQ�WRHOLFKWHQGH�EULHI�QDDU�GH�PLQLVWHUV�YDQ�ODQGERXZ��
HFRQRPLVFKH�]DNHQ�HQ�RQGHUZLMV�WH�VWXUHQ� ¾U¦ �,Q�KHW�SHUVEHULFKW�ZHUG�JHVWHOG�GDW�
KHW� GRRU� GH� FRPPLVVLH�'HNNHU� YRRUJHVWHOGH� WHFKQRORJLHEHOHLG� JHHQ� SRVLWLHI�
HIIHFW�YRRU�GH�ODQGERXZ�]RX�KHEEHQ��'DDUWRH�]RX�HU�PHHU�UHNHQLQJ�JHKRXGHQ�
PRHWHQ�ZRUGHQ�PHW�GH�VSHFLILHNH�RPVWDQGLJKHGHQ�YDQ�GH�ODQGERXZ��WHFKQROR�
JLVFKH�YHUQLHXZLQJ�QLHW�DOOHHQ�JHULFKW�RS�YHUVWHUNLQJ�YDQ�GH�FRQFXUUHQWLHNUDFKW��
PDDU�RRN�RS�DDQSDVVLQJHQ�DDQ�QDWXXU�HQ�PLOLHX��'DDUELM�ZHUG�RSJHPHUNW�GDW�GH�
¶ZLVVHO�WXVVHQ�NHQQLV�HQ�PDUNW·�LQ�GH�ODQGERXZ�UHHGV�ODQJH�WLMG�DDQZH]LJ�ZDV�LQ�
GH� YRUP�YDQ� KHW�292�GULHOXLN� HQ� GH� YHUZHYHQKHLG� YDQ� GH� VHFWRU�� (HQ� KHU�
VWUXFWXUHULQJ�GDDUYDQ�ZDV�RYHULJHQV�ZHO�QRGLJ� ¾U¾ �,Q�GH�GLVFXVVLH�LQ�GH�$OJHPHQH�
.DPHU�NHHUGH�ZHGHURP�KHW�GLOHPPD�WHUXJ�RI�HQ�LQ�KRHYHUUH�ODQGERXZ�GH�EH�
OHLGVDXWRQRPLH�LQ�GH�HLJHQ�VHFWRU�]RX�PRHWHQ�RSJHYHQ��9HUNDLN�RQGHUNHQGH�GH�
JHYDUHQ�YRRU�GH�15/2��PDDU�SODDWVWH�GH�SUREOHPDWLHN�LQ�HHQ�YHHO�EUHGHU�NDGHU�
YDQ�LQQRYDWLHEHOHLG�LQ�KHW�DOJHPHHQ��'H]H�EUHGH�EOLN�]RX�WHQ�JURQGVODJ�OLJJHQ�
DDQ�GH�EHVFKRXZLQJHQ�GLH�KLM�GH�MDUHQ�GDDURS�SURGXFHHUGH���
� ,Q������KLHOG�9HUNDLN� HHQ� OH]LQJ�RYHU� ¶6\VWHPDWLVFKH� LQQRYDWLH� LQ�GH� ODQG�
ERXZ·�RS�HHQ�VWXGLHPLGGDJ�RYHU�ELRWHFKQRORJLVFKH�YHUQLHXZLQJ� ¾U¿ �=H�EHYDW�HHQ�
VFKHUSH�GLDJQRVH�YDQ�GH�VWHUNH�HQ�]ZDNNH�SXQWHQ�YDQ�GH�DJUDULVFKH�VHFWRU�HQ�GH�
DJUDULVFKH�NHQQLVLQIUDVWUXFWXXU��+HW�ODQGERXZNXQGLJ�RQGHU]RHN�VFKHWVWH�9HUNDLN�
DOV�HHQ�UHHNV�YDQ�YLHU�RYHUODSSHQGH�GDNSDQQHQ�YDQ�KHW�SUDNWLMNRQGHU]RHN�GRRU�
GH�UHJLRQDOH�FHQWUD�QDDU�KHW�IXQGDPHQWHOH�RQGHU]RHN�YDQ�GH�/DQGERXZXQLYHUVL�
WHLW�HQ�GH�)DNXOWHLW�'LHUJHQHHVNXQGH��'H]H�VWUXFWXXU��JHNRSSHOG�DDQ�HHQ�JRHG�
JHRUJDQLVHHUG�YRRUOLFKWLQJV��HQ�RQGHUZLMVDSSDUDDW��]RUJGH�YRRU�HHQ�VQHOOH�GRRU�
VWURPLQJ�YDQ�RQGHU]RHNVUHVXOWDWHQ�QDDU�GH�SUDNWLMN�HQ�GDDUPHH�¶HHQ�VQHO�YHUORRS�
YDQ�KHW�LQQRYDWLHSURFHV·� ¿UÅ �'H�YRRUJDDQGH�GHFHQQLD�KDG�GH]H�VWUXFWXXU�JH]RUJG�
YRRU�HHQ�VXFFHVYROOH�LQQRYDWLH�LQ�GH�ODQGERXZ��PHW�DOV�VWHUNH�SXQWHQ�HHQ�¶FRU�
SRUDWH� LGHRORJ\·�� GH� EHUHLGKHLG� WRW� KHW� GRHQ� YDQ� GLHSWH�LQYHVWHULQJHQ�� VQHOOH�
YHUVSUHLGLQJ�YDQ�QLHXZH�LGHHsQ��DIVWHPPLQJ�YDQ�RQGHU]RHN�RS�JHEUXLNHUVZHQ�
VHQ��LQVWLWXWLRQHOH�GLIIHUHQWLDWLH�YDQ�KHW�RQGHU]RHN��KHW�NHQQLVV\VWHHP�DOV�RQGHU�
GHHO� YDQ� HHQ� LQQRYDWLHV\VWHHP� ZDDUELQQHQ� GH� LQIUDVWUXFWXXU�� RQGHUQHPHUV� HQ�
EHOHLG�JHULFKW�]LMQ�RS�YHUQLHXZLQJ�HQ��WRW�VORW��GH�WRHNRPVWJHULFKWKHLG�YDQ�ZH�
WHQVFKDSV�� HQ� WHFKQRORJLHEHOHLG�� 'DW� ODDWVWH� KDG� EHWUHNNLQJ� RS� GH� PHHUMDUHQ�
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SODQQHQ�GRRU�GH�15/2�HQ�GDDURS�ZRUGW�HOGHUV�GLHSHU�LQJHJDDQ��:DW�EHWUHIW�GH�
WRHNRPVW��NHQGH�KHW�V\VWHHP�HFKWHU�HQNHOH�IXQGDPHQWHHO�]ZDNNH�NDQWHQ��JHVOR�
WHQKHLG�YDQ�GH�VHFWRU��JHULFKWKHLG�RS�SULPDLUH�SURGXFWLH��VHFWRUDDO�EHOHLG��7HJHQ�
GH�DFKWHUJURQG�YDQ�GH�WRHQHPHQGH�YHUZHYHQKHLG�YDQ�NHQQLVV\VWHPHQ��KHW�WRH�
QHPHQGH�EHODQJ�YDQ�]RZHO�YHUZHUNHQGH�HQ�DI]HWLQGXVWULH�DOV�FKHPLVFKH�HQ�IDU�
PDFHXWLVFKH� LQGXVWULH� YRRU� GH� DJUDULVFKH� NHWHQ�� HQ� GH� WRHQHPHQGH� YHUZHYHQ�
KHLG�YDQ�ODQGERXZEHOHLG�PHW�EHOHLGVWHUUHLQHQ�DOV�QDWXXU�HQ�PLOLHX��UHFUHDWLH�HQ�
ZHO]LMQ�� ZDUHQ� ZH]HQOLMNH� DDQSDVVLQJHQ� QRGLJ�� +RH� GLH� DDQSDVVLQJHQ� SUHFLHV�
YRUP�]RXGHQ�NULMJHQ��JDI�9HUNDLN�ELM�GH]H�JHOHJHQKHLG�QLHW�DDQ���
� (HUGHU��ELM�HHQ�YRRUGUDFKW�RS�HHQ�WKHPDGDJ�RYHU�¶'LHUJHQHHVPLGGHOHQ�LQ�KHW�
MDDU�����·��ZDV�KLM�LQJHJDDQ�RS�GH�YUDDJ�KRH�KHW� ODQGERXZRQGHU]RHNVEHOHLG�LQ�
GH�QLHXZH�FRQWH[W�YRUP�]RX�PRHWHQ�NULMJHQ� ¿!o �+LM�VFKHWVWH�GDDU�HHQ�¶JH]DPHOLMN�
DFWLHPRGHO·�LQ�FRQWUDVW�PHW�KHW�PDUNWPRGHO�YDQ�GH�FRPPLVVLH�'HNNHU��QDDVW�GH�
¶ZLWWH�MDVVHQ·�HQ�¶ZLWWH�ERRUGHQ·�PRGHOOHQ���'DW�PRGHO�ZDV�JURWHQGHHOV�GH�JHDF�
WXDOLVHHUGH� SDUWLFLSDQWHQRUJDQLVDWLH� YDQ� GH� JHKHUVWUXFWXUHHUGH� 15/2�� ZDDUELM�
HHQ�YRUP�ZHUG�JH]RFKW�YRRU�GH�WRHQHPHQGH�RSHQKHLG�YDQ�GH�ODQGERXZVHFWRU��
(HQ�RQGHUGHHO�KLHUYDQ�YRUPGH�LQ�LHGHU�JHYDO�HHQ�SURJUDPPDWLVFKH�URO�YRRU�GH�
LQ�WH�VWHOOHQ�':7��GLH�VOHFKWV�PLGGHOV�HLJHQ�IRQGVHQ�YRUP�NRQ�JHYHQ�DDQ�HHQ�
GRHOJHULFKW�EHOHLG�YRRU�ZHWHQVFKDS�HQ�WHFKQRORJLH���
� 'DW�ZHUG�LQ�KRRIGVWXN���QDGHU�EHNHNHQ��ZDDU�KHW�KLHU�RP�JDDW� LV�GDW�DQQR�
�����GH�15/2� LQ� ]LMQ� UHIOHFWLH� RS� GH� YHUDQGHULQJHQ� YDQ�GH� ODQGERXZVHFWRU��
KHW� ODQGERXZNXQGLJH� YHOG� HQ� GH� HLJHQ� SRVLWLH� GDDULQ�� LQ]LFKW� JDI� LQ� KHW� W\SH�
LQQRYDWLH� GDW� GH� ELRWHFKQRORJLH�PHW� ]LFK�PHH� KDG� JHEUDFKW� HQ� GH� VWUXFWXUHOH�
EORNNDGHV�GLH�HUYRRU�JH]RUJG�KDGGHQ�GDW�GH�ODQGERXZ�GLH�ERRW�PLVWH��'H�DDQ�
SDVVLQJHQ� DDQ� GH� NHQQLVLQIUDVWUXFWXXU� GLH� 9HUNDLN� YRRU� RJHQ� KDG�� OLMNHQ� HHQ�
GLUHFW�DQWZRRUG�RS�GH�ZRUVWHOLQJ� LQ������RP�KHW�YHOG� WH�PRELOLVHUHQ�YRRU�GH�
ELRWHFKQRORJLH��=LMQ�DQWZRRUGHQ�NZDPHQ�YRRUW�XLW�HHQ�WDPHOLMN�DEVWUDFWH�NLMN�
RS�GH�SUREOHPDWLHN�YDQ�RQGHU]RHNVEHOHLG��ZDDUELM�KLM�GH�ODQGERXZVHFWRU�HQ�KHW�
NHQQLVV\VWHHP�YDQ�HHQ�JURWH�DIVWDQG�EHNHHN�HQ�ZDDUELM�GH�SRVLWLH�YDQ�GH�15/2�
QLHW� XLWJDQJVSXQW� ZDV�� PDDU� XLWNRPVW� YDQ� GH� DQDO\VH�� +HW� LV� DDQQHPHOLMN� GDW�
YDQXLW� GLW� SHUVSHFWLHI� HQ� GRRU� GH� DDQGDFKW�RS� LQQRYDWLH��9HUNDLN�RRN�GH�EDVLV�
OHJGH�YRRU�GH�URO�GLH�GH�15/2�LQ�GH� MDUHQ�QHJHQWLJ�ZLOGH� VSHOHQ� LQ�GH� ODQG�
ERXZVHFWRU��VWUDWHJLVFKH�YHUNHQQLQJHQ�RP�YHUQLHXZLQJHQ�WH�VWLPXOHUHQ��
�
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&RQFOXVLHV��G\QDPLHN�HQ�LQVWLWXWLRQDOLVHULQJ�
�
�
�
�
'H�JHVFKLHGHQLV�YDQ�GH�15/2�LV�GH�JHVFKLHGHQLV�YDQ�HHQ�RUJDQLVDWLH�ZDDUYDQ�
KHW� DFKWHUDI� RSPHUNHOLMN� LV� GDW� ]H� ]R� ODQJ� EHVWDDQ�KHHIW��7HUXJNLMNHQG�QDDU� GH�
LQVWHOOLQJ�YDQ�GH�RUJDQLVDWLH��ZHHV�ZHLQLJ�HURS�GDW�HU�VSUDNH�ZDV�YDQ�HHQ�GXXU�
]DPH�FRQVWUXFWLH��'H�15/2�ZHUG�RQGHUJHEUDFKW�ELM�712��HHQ�RUJDQLVDWLH�GLH�
QDXZHOLMNV� EHWURNNHQ� ZDV� ELM� GH� ODQGERXZ�� KHW� ODQGERXZRQGHU]RHN� HQ� KHW�
ODQGERXZEHOHLG�� 6WHUNHU� QRJ�� WHJHOLMN�PHW� GH� LQVWHOOLQJ� YDQ� GH�15/2� UDDNWH�
712�GLH�SDDU�ODQGERXZLQVWLWXWHQ�NZLMW�GLH�]LM�WRW�GDQ�WRH�RQGHU�KDDU�KRHGH�KDG�
JHKDG��'DDU�NRPW�QRJ�ELM�GDW�GH�QLHXZH�RUJDQLVDWLH�UHODWLHI�ZHLQLJ�PLGGHOHQ�KDG�
RP�KDDU�WDDN�XLW�WH�YRHUHQ��(HQ�UHODWLHI�NOHLQ�VHFUHWDULDDW�HQ�EHVFKHLGHQ�ILQDQFLs�
OH�PLGGHOHQ�PRHVWHQ�]RUJHQ�YRRU�GH�FR|UGLQDWLH��(U�ZDUHQ�JHHQ�PRJHOLMNKHGHQ�
RP�DIVSUDNHQ�DI�WH�GZLQJHQ�RI�EHVOXLWHQ�RS�WH�OHJJHQ��8LWNRPVWHQ�YDQ�GLVFXVVLHV�
ZDUHQ�
QLHW�PHHU
�GDQ�HHQ�DGYLHV���
� 7RFK�EOHHI�GH�UDDG�EHVWDDQ��3DV�LQ�GH�MDUHQ�WDFKWLJ�ZRUGW�GH�RUJDQLVDWLH�VHUL�
HXV�WHU�GLVFXVVLH�JHVWHOG��LQ�HHQ�SHULRGH�ZDDULQ�KHW�VHFUHWDULDDW�LQ�GH�PLQLVWHULsOH�
RUJDQLVDWLH�LV�RSJHQRPHQ��'RRU�]LFK�]HOI�DDQ�GH�KDUHQ�XLW�KHW�PRHUDV�WH�WUHNNHQ��
ZHHW�KLM�WH�RYHUOHYHQ��(LQG�MDUHQ�QHJHQWLJ�KHIW�KLM�]LFK]HOI�PLQ�RI�PHHU�HLJHQ�
KDQGLJ� RS� GRRU� GH� LQVWHOOLQJ� YDQ� KHW� ,QQRYDWLHQHWZHUN�� 'DW� LV� W\SHUHQG� YRRU�
GH]H�RUJDQLVDWLH��6WHHGV�ZHHU�OLMNW�]H�]LFK�WH�LQVWLWXWLRQDOLVHUHQ�WRW�HHQ�LQWHUPHGL�
DLUH�RUJDQLVDWLH�PHW�HHQ�GXLGHOLMNH�HQ�ZHORPVFKUHYHQ�WDDN�HQ�PHW�JRHG�RQWZLN�
NHOGH� UHODWLHV�PHW�GH� ODQGERXZRUJDQLVDWLHV��0DDU�HONH�NHHU�EOLMNW�GH� IRUPDOLVH�
ULQJ�YDQ�UHODWLHV�HQ�WDDN�WLMGHOLMN�WH�]LMQ��DOVRI�GH�IRUPDOLVHULQJ�MXLVW�GH�PRJHOLMN�
KHLG�ELHGW�RP�ZHHU�QLHXZH�WDNHQ�WH�RQWZLNNHOHQ�HQ�]R�WH�RYHUOHYHQ���
� 'H�RQWZLNNHOLQJHQ�YDQ�GH�15/2�ODWHQ�]LFK�YHUJHOLMNHQ�PHW�GLH�YDQ�DQGHUH�
ODQGERXZRUJDQLVDWLHV�GLH�GHHO�XLWPDDNWHQ�YDQ�KHW�JURHQH�IURQW��]RDOV�KHW�/DQG�
ERXZVFKDS�HQ�GH�SURGXFWVFKDSSHQ��2RN�]LM�RQWZLNNHOGHQ�]LFK�LQ�GH�MDUHQ�YLMIWLJ�
HQ�]HVWLJ�WRW�RUJDQLVDWLHV�GLH�HQHU]LMGV�GRRU�GH�RYHUKHLG�JHGHOHJHHUGH�WDNHQ�XLW�
YRHUGHQ�HQ�DQGHU]LMGV�GH�EHODQJHQ�YDQ�GH�ODQGERXZVHFWRU�YHUGHGLJGHQ��2RN�]LM�
PRHVWHQ�LQ�GH�MDUHQ�WDFKWLJ�HQ�QHJHQWLJ��WRHQ�GH�ODQGERXZVHFWRU�RYHU�GH�JUHQ�
]HQ�YDQ�GH�UDWLRQDOLVDWLH�YDQ�GH�SURGXFWLH�ZDV�JHJDDQ�HQ�GH�GUXN�YDQXLW�GH�VD�
PHQOHYLQJ�HQ�GH�RYHUKHLG�VWHHGV�JURWHU�ZHUG��RS�]RHN�QDDU�QLHXZH�IXQFWLHV��+HW�
/DQGERXZVFKDS�GRHW�GLW�GRRU�GH�YHUDQWZRRUGHOLMNKHLG�YRRU�KHW�PHVWEHOHLG�RS�
]LFK�WH�QHPHQ��'DDUPHH�UDDNW�KHW�NOHP�WXVVHQ�KHW�RYHUKHLGVEHOHLG�HQ�GH�EHODQ�
JHQ�YDQ�GH� ODQGERXZVHFWRU�� ,Q������ OHLGW�GLW�WRW�GH�RSKHIILQJ�YDQ� 
KHW�6FKDS
��
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'H� SURGXFWVFKDSSHQ� OXNW� KHW�ZHO� GRRU� GH� VHFWRU� WH� KHOSHQ� WH� UHDJHUHQ� RS�GH�
YHUDQGHULQJHQ�YDQ�KHW�(XURSHVH�ODQGERXZEHOHLG�HQ�GRRU�HHQ�JURWHUH�QDGUXN�WH�
OHJJHQ� RS� YRHGVHONZDOLWHLW�� WZHH� RQWZLNNHOLQJHQ�ZDDULQ� GH� YHUVFKLOOHQGH� SUR�
GXFWSDUWLMHQ�ZHO�JH]DPHQOLMNH�EHODQJHQ�KHEEHQ��
� 0DDU�GH�15/2�ZDV�QLHW�DOOHHQ�PDDU�HHQ�ODQGERXZRUJDQLVDWLH��+HW�ZDV�RRN�
HHQ�RUJDQLVDWLH�YRRU�RQGHU]RHNVEHOHLG��(HQ�EHOHLGVWHUUHLQ�PHW�HHQ�YHHO�NRUWHUH�
JHVFKLHGHQLV�GDQ�GH�ODQGERXZ�HQ�PHW�HHQ�YHHO�PLQGHU�GXLGHOLMNH�WDDN�YRRU�GH�
RYHUKHLG��1RFK�RS� DQGHUH� WHUUHLQHQ��QRFK� LQ�YHHO� DQGHUH�ZHVWHUVH� ODQGHQ�EH�
VWRQGHQ� RUJDQLVDWLHV�ZDDU� GH�15/2� ]LFK� DDQ� NRQ� VSLHJHOHQ�� (Q� WRFK� NRQ� GH�
UDDG�KHW�PHHU�GDQ�YHHUWLJ�MDDU�YROKRXGHQ�HQ��]R�NDQ�EHWRRJG�ZRUGHQ��KRXGW�KLM�
KHW�QRJ�VWHHGV�YRO��]LM�KHW�RQGHU�HHQ�DQGHUH�QDDP���
� +RH�ZLVW�GH�15/2�WH�RYHUOHYHQ"�:HONH�HIIHFWHQ�KDG�GH�UDDG�RS�KHW�RQGHU�
]RHN"�,Q�GLW�FRQFOXGHUHQG�KRRIGVWXN�]XOOHQ�ZH�GH�DQWZRRUGHQ�RS�ERYHQVWDDQGH�
YUDJHQ�XLWZHUNHQ��,Q�GH�HHUVWH�WZHH�SDUDJUDIHQ�GRHQ�ZH�GDW�GRRU�WH�UHFDSLWXOH�
UHQ�ZDW�LQ�GH�YRRUJDDQGH�KRRIGVWXNNHQ�GXLGHOLMN�LV�JHZRUGHQ�RYHU�GH�RQWZLN�
NHOLQJ�YDQ�GH�RUJDQLVDWLH�HQ�GH�LPSDFW�GLH�KHW�KHHIW�JHKDG�RS�RQWZLNNHOLQJHQ�LQ�
KHW� ODQGERXZRQGHU]RHN� HQ� ODQGERXZRQGHU]RHNVEHOHLG�� ,Q� GH� GDDURSYROJHQGH�
SDUDJUDIHQ�ZRUGHQ�GULH�WKHPD·V�QDDU�YRUHQ�JHKDDOG�GLH�YDQ�EHODQJ�]LMQ�YRRU�KHW�
EHJULMSHQ�YDQ�RUJDQLVDWLHV�DOV�GH�15/2�HQ�GH�PRJHOLMNKHLG�ELHGHQ�EHYLQGLQJHQ�
WH� JHQHUDOLVHUHQ��$DQ�GH�RUGH�NRPHQ�GH�SRVLWLH� YDQ� LQWHUPHGLDLUH�RUJDQLVDWLHV��
KHW�EHODQJ�YDQ�LQVWUXPHQWHQ�HQ�FRPSHWHQWLHV�YRRU�KHW�IXQFWLRQHUHQ�YDQ�GHUJH�
OLMNH�RUJDQLVDWLHV�HQ�KRH�GHUJHOLMNH�RUJDQLVDWLHV�NXQQHQ�IDOHQ��7RW�VORW�ZRUGHQ�GH�
EHYLQGLQJHQ�VDPHQJHEUDFKW�GRRU� WH�ZLM]HQ�RS�GH� LQKHUHQWH� VSDQQLQJ�ZDDUPHH�
LQWHUPHGLDLUH� RQGHU]RHNVRUJDQLVDWLHV� WH� PDNHQ� KHEEHQ� WXVVHQ� KHW� EHODQJ� YDQ�
LQVWLWXWLRQDOLVHULQJ� YDQ� GH� RUJDQLVDWLH� HQHU]LMGV� HQ� DQGHU]LMGV� GH� G\QDPLHN� YDQ�
ZHWHQVFKDS�HQ�WHFKQRORJLH�GLH�EHVWDDQGH�LQVWLWXWLHV�WHU�GLVFXVVLH�VWHOW��
�
� �����&RQWLQXwWHLW�HQ�YHUDQGHULQJ�
� +HW�DQWZRRUG�RS�GH�YUDDJ�KRH�GH�15/2�ZLVW�WH�RYHUOHYHQ��LV�PRHLOLMNHU�WH�
JHYHQ�GDQ�GRRU�HQNHO�WH�ZLM]HQ�RS�GH�NHQQHOLMN�JHOXNNLJH�NHX]H�YRRU�KHW�LQQR�
YDWLHEHOHLG�HQ�GH�PRJHOLMNKHLG�GLH�GH]H�NHX]H�ERRG�YRRU�YHUGHUH�YHU]HOIVWDQGL�
JLQJ�HQ�RPYRUPLQJ�QDDU�KHW�,QQRYDWLHQHWZHUN�*URHQH�5XLPWH�HQ�$JURFOXVWHU��
'DW�DQWZRRUG�QHJHHUW�GH�YHUDQGHULQJHQ�GLH�HHUGHU�SODDWVYRQGHQ�HQ�GLH�HVVHQWLHHO�
]LMQ� YRRU� KHW� EHJULMSHQ� KRH� GH� 15/2� LQ� GH� SHULRGH� GDDUYRRU� NRQ� EOLMYHQ�
YRRUWEHVWDDQ�� RQGDQNV� YHUDQGHULQJHQ� LQ� ODQGERXZ�� ODQGERXZEHOHLG� HQ� RQGHU�
]RHNVEHOHLG��+HW�DQWZRRUG�QHJHHUW�RRN�GH�FRQWLQXwWHLW� LQ�GLH�ELMQD�YLMIWLJ� MDDU��
'H�YUDDJ�LV�QLHW�DOOHHQ�KRH�GH�15/2�DDQ�KHW�HLQG�YDQ�GH�WZLQWLJVWH�HHXZ�GH�
FULVLV�LQ�GH�ODQGERXZ�ZLVW�WH�RYHUOHYHQ��'H�DOJHPHQHUH�YUDDJ�LV��KRH�GH�15/2�
DOV�FRPSURPLVRUJDQLVDWLH�JHGXUHQGH�ODQJH�WLMG�HHQ�SOHN�ZLVW�WH�YLQGHQ�PHW�HHQ�
IXQFWLH� GLH� QRFK� LQ� DQGHUH� VHFWRUHQ�� QRFK� LQ� DQGHUH� ODQGHQ� YRRU� ODQJHUH� WLMG�
JHwQVWLWXWLRQDOLVHHUG�UDDNWH"��
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� ,Q������ZRUGW�KHW�EHVOXLW�JHQRPHQ�RP�GH�LQVWLWXWHQ�YRRU�ODQGERXZNXQGLJ�
RQGHU]RHN�RQGHU�WH�EUHQJHQ�ELM�KHW�PLQLVWHULH�HQ�ELM�712�HHQ�UDDG�LQ�WH�VWHOOHQ�
RP�GDW�RQGHU]RHN�WH�FR|UGLQHUHQ��'H�UDDG�ZRUGW�DOV�RUJDQLVDWLH�DO�VQHO�PHHU�GDQ�
HHQ�UDDG�DOOHHQ��GDQN]LM�GH�LQVWHOOLQJ�YDQ�FRPPLVVLHV�RS�GH�YHUVFKLOOHQGH�WHUUHL�
QHQ�YDQ�ODQGERXZNXQGLJ�RQGHU]RHN��2RN�ZHHW�GH�RUJDQLVDWLH�LQGUXN�WH�PDNHQ�
GRRU�KHW�ODQGERXZNXQGLJ�RQGHU]RHN�LQ�NDDUW�WH�EUHQJHQ�HQ�DOV�HHQ�YDQ�GH�HHUVWH�
RUJDQLVDWLHV�GH�PRJHOLMNKHGHQ�YDQ�HFRQRPLVFKH�HYDOXDWLH�YDQ�RQGHU]RHN�WH�YHU�
NHQQHQ��0DDU�GH�ZHUN]DDPKHGHQ�]LMQ�YRRUDO�JHULFKW�RS�KHW�RQGHU]RHN�DDQ�GH�
LQVWLWXWHQ���
� ,Q������ZDV�KHW�ODQGERXZRQGHU]RHN�EXLWHQ�GH�LQVWLWXWHQ�VWHHGV�EHODQJULMNHU�
JHZRUGHQ�HQ�YRRU�HHQ�JRHGH��QDWLRQDOH�� FR|UGLQDWLH� ODJ�KHW�YRRU�GH�KDQG�RP�
RRN�GDW�RQGHU]RHN�WH�EHWUHNNHQ�ELM�GH�ZHUN]DDPKHGHQ�YDQ�GH�YHOH�FRPPLVVLHV�
LQ�GH�RQGHUERXZ��'H�15/2�ZHUG�RPJHYRUPG�YDQ�HHQ�UDDG�RP�KHW�RQGHU]RHN�
WH�FR|UGLQHUHQ�DDQ�GH�ODQGERXZLQVWLWXWHQ�YDQ�KHW�0LQLVWHULH�YDQ�/DQGERXZ��WRW�
HHQ�SDUWLFLSDQWHQRUJDQLVDWLH�YRRU�DO�KHW�ODQGERXZNXQGLJ�RQGHU]RHN��'RRU�PHHU�
RUJDQLVDWLHV�WH�EHWUHNNHQ�LQ�GH�RQGHUERXZ��NRQ�GH�15/2�RRN�EHWHU�UHDJHUHQ�
RS�GH�JURHLHQGH�YUDDJ�QDDU�DIVWHPPLQJ�YDQ�RQGHU]RHN�RS�PDDWVFKDSSHOLMN�UHOH�
YDQW�RQGHU]RHN��1LHXZH�DIGHOLQJHQ�YRRU�
/DQGLQULFKWLQJ
��
9HUZHUNLQJ�HQ�$I]HW
�
HQ� 
/DQGERXZ� HQ� 0DDWVFKDSSLM
� OLHWHQ� ]LHQ� GDW� GH� JUHQV� WXVVHQ� ODQGERXZ� HQ�
DQGHUH�VHFWRUHQ�YDQ�EHOHLG�VWHHGV�GLIIXVHU�ZHUG��(HQ�QLHXZH�FRPPLVVLHYRUP��
GH�
SURJUDPPD�DGYLHVFRPPLVVLHV
�ERRG�GH�UXLPWH�DDQ�RYHUKHLG�HQ�PDDWVFKDSSHOLMNH�
JURHSHQ�RP�RQGHU]RHNVWKHPD·V�LQ�WH�EUHQJHQ��,Q�GH]H�WZHHGH�SHULRGH�ZHUG�GH�
UDDG�RRN�HHQ�VHFWRUUDDG�PHW�GH� WDDN�GH�RYHUKHLG�RYHU�KHW�RQGHU]RHNVEHOHLG� WH�
DGYLVHUHQ��+LM�RQWZLNNHOGH�GDDUYRRU�KHW�LQVWUXPHQW�YDQ�GH�PHHUMDUHQYLVLHV��
� 2S���MDQXDUL������LV�HU�HHQ�WZHHGH�EUHXN�DOV�GH�15/2�YDQ�712�YHUKXLVW�
QDDU�KHW�0LQLVWHULH�YDQ�/DQGERXZ�HQ�ZRUGW�RSJHQRPHQ�LQ�HHQ�GHSDUWHPHQWDOH�
DIGHOLQJ�YRRU�ZHWHQVFKDS�HQ�WHFKQRORJLH��:DW�YROJW��LV�HHQ�WXUEXOHQWH�SHULRGH��
,Q������KDG�GH�UDDG�DO�DDQJHNRQGLJG�]LFK�WH�ZLOOHQ�EH]LQQHQ�RS�]LMQ�IXQFWLRQH�
UHQ��1LHW�YDQZHJH�H[WHUQH�YHUDQGHULQJHQ��PDDU�YDQZHJH�RQYUHGH�PHW�KHW�HLJHQ�
IXQFWLRQHUHQ��+HW�YHOH�RYHUOHJ�ZHUG�WH�YULMEOLMYHQG��'H�RQGHUERXZ�HQ�GH�UDDG�
ZHUNWHQ� ODQJV� HONDDU� KHHQ�� (U� ZDV� WH� YHHO� EXUHDXFUDWLH�� 'H� RQGHUERXZ�ZHUG�
JHVDQHHUG�HQ�]RX�XLWHLQGHOLMN�JHKHHO�YHUGZLMQHQ��0DDU�GH�RQGHUEUHQJLQJ�ELM�KHW�
PLQLVWHULH�ERRG�JHHQ�QLHXZH�PRJHOLMNKHGHQ��,QWHJHQGHHO��GH�15/2�ZHUG�WXV�
VHQ������HQ������VWHHGV�SDVVLHYHU��$OV�VHFWRUUDDG�ZHUGHQ�HU�QRJ�ZHO�PHHUMDUHQ�
YLVLHV�JHSURGXFHHUG�HQ�EOHHI�GH�RUJDQLVDWLH�QDDU�EXLWHQ�WRH�HHQ�YRRUEHHOG�YRRU�
DQGHUH�VHFWRUUDGHQ��PDDU�HU�ZHUGHQ�VWHHGV�PLQGHU�LQLWLDWLHYHQ�JHQRPHQ��'H�VWDI�
ZRUGW� VWHHGV� PHHU� LQ� ORSHQGH� ]DNHQ� YDQ� KHW� PLQLVWHULH� EHWURNNHQ�� ,Q� �����
ZRUGW�GH�UDDG�ZHHU�RSQLHXZ�LQJHVWHOG�HQ�WHJHOLMNHUWLMG�ZHHU�EXLWHQ�KHW�PLQLVWH�
ULH�JHSODDWVW���
� 'H�GHUGH�EUHXN��LQ�������PDUNHHUW�KHW�HLQGH�YDQ�GH�WXUEXOHQWH�SHULRGH��7XV�
VHQ������HQ������KDG�GH�UDDG�HHQ�QLHXZH�LQYXOOLQJ�JHYRQGHQ�YRRU�]LMQ�URO�DOV�
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VHFWRUUDDG�GRRU�]LFK�WH�FRQFHQWUHUHQ�RS�WRHNRPVWJHULFKWH�VWUDWHJLHRQWZLNNHOLQJ�
YRRU�ODQGERXZRQGHU]RHN��0DDU�DQGHUV�GDQ�LQ�GH�MDUHQ�GDDUYRRU�ZDUHQ�HU�JHHQ�
SDUWLFLSDQWHQ�PHHU�RP�GH�UHVXOWDWHQ�DOV�YDQ]HOI�RYHU�WH�QHPHQ��,Q������ZHUG�GH�
UDDG�RSQLHXZ�LQJHVWHOG�²�ZDW�GRRU� VRPPLJHQ�DOV�HHQ�FRXS�ZHUG�HUYDUHQ�²�HQ�
QDDVW�VWUDWHJLHRQWZLNNHOLQJ�NUHHJ�KLM�GH�WDDN�RP�LQQRYDWLHV�LQ�GH�ODQGERXZVHFWRU�
WH�PDQDJHQ��'DDUPHH�ZHUG�LQ�IHLWH�RRN�HHQ�EHJLQ�JHPDDNW�PHW�ZDW�QX�KHW�,Q�
QRYDWLHQHWZHUN�KHHW��
� %LM� GH]H� SHULRGLVHULQJ�PRHWHQ� WZHH� DDQYXOOHQGH� RSPHUNLQJHQ�ZRUGHQ� JH�
PDDNW��7HQ�HHUVWH� LV�HU�HHQ�JURWH�FRQWLQXwWHLW� LQ�GH�VWDI�YDQ�GH�RUJDQLVDWLH��'H�
PHGHZHUNHUV�EOHYHQ�RS�KXQ�SODDWV�DOV�GH�UDDG�RSQLHXZ�ZHUG�LQJHVWHOG��(HQ�QLHW�
RQEHODQJULMN�DVSHFW��RPGDW�GH]H�PHGHZHUNHUV�LQ�GH�ORRS�GHU�WLMG�JHYRHO�NUHJHQ�
YRRU�ZHONH�WDNHQ�RS�ZHONH�PDQLHU�YHUYXOG�PRHVW�ZRUGHQ��,Q�GH�HHUVWH�SHULRGH�
VSHHOGH�GH�VHFUHWDULV�YDQ�GH�UDDG�HHQ�JURWH�URO�LQ�KHW�RSERXZHQ�YDQ�QHWZHUNHQ��
=RQGHU�KHP�ZDV�GH�RQGHUERXZ�ZDDUVFKLMQOLMN�QLHW� ]R�NUDFKWGDGLJ�RSJH]HW�� ,Q�
GH�WZHHGH�SHULRGH�LV�KHW�GH�VWDI�GLH�ZHHW�WH�IRUPXOHUHQ�KRH�GH�PHHUMDUHQYLVLH�DOV�
LQVWUXPHQW�PRHW�ZRUGHQ�RQWZLNNHOG�HQ�EHJUHSHQ�PRHW�ZRUGHQ��2RN�GH�YHU�
QLHXZLQJHQ�LQ�GH�MDUHQ�QHJHQWLJ�ZHUGHQ�GRRU�GH�VWDI�JHwQLWLHHUG��'H�G\QDPLHN�
YDQ�GH�RUJDQLVDWLH�VWHXQW�GDDUPHH�RS�GH�VWDELOLWHLW�YDQ�GH�VWDI�HQ�RS�GH�PRJHOLMN�
KHLG�RP�ELQQHQ�GH� UDDG�HQ�]LMQ�EXUHDX�NHQQLV�RYHU�HHQ� ODQJHUH� WHUPLMQ�RS� WH�
ERXZHQ�HQ�OHVVHQ�WH�OHUHQ�RYHU�ZDW�PRJHOLMN�LV�HQ�KRH�GDW�PRJHOLMN�JHPDDNW�NDQ�
ZRUGHQ�YLD�FRPPLVVLHV��GRFXPHQWHQ��YHUJDGHULQJHQ��HWF��+LHURQGHU�]XOOHQ�ZH�
QDGHU�LQJDDQ�RS�KHW�EHODQJ�YDQ�FRPSHWHQWLHV�YRRU�RUJDQLVDWLHV�DOV�GH�15/2��
� 'H�WZHHGH�RSPHUNLQJ� LV�GDW�GH]H�SHULRGLVHULQJ� LQ�]HNHUH�]LQ�NXQVWPDWLJ� LV��
)RUPHOH�RUJDQLVDWLHYHUDQGHULQJHQ�YROJGHQ�RS�HHUGHUH�YHUDQGHULQJHQ�LQ�GH�UHOD�
WLHV�HQ�LQWHUDFWLHV�PHW�H[WHUQH�SDUWLMHQ�HQ�LQ�GH�ZLM]H�YDQ�IXQFWLRQHUHQ��'DW�ZDV�
DO�]R�ELM�GH�RSULFKWLQJ��+HW�EHVOXLW�YDQ����QRYHPEHU������RP�GH�15/2�LQ�WH�
VWHOOHQ��ZDV�HHQ�EHNUDFKWLJLQJ�YDQ�HHQ�JHJURHLGH�RYHUOHJSUDNWLMN��(Q�GDW�JHOGW�LQ�
IHLWH�RRN�YRRU�GH�YHUDQGHULQJHQ�LQ������²�HU�LV�GDQ�HLJHQOLMN�DO�ODQJ�VSUDNH�YDQ�
HHQ�SDUWLFLSDQWHQRUJDQLVDWLH�GRRU�GH�RSERXZ�YDQ�GH�RQGHUERXZ�²�HQ�LQ������²�
LQ�GH�SHULRGH�GDDUYRRU�LV�GH�QLHXZH�WDDN�YRRUEHUHLG��'H�XLW]RQGHULQJ�KLHURS�LV�
GH�EUHXN�LQ�������GLH�ZRUGW�DIJHGZRQJHQ�GRRU�GH�UHRUJDQLVDWLH�YDQ�712��+HW�
LV�QLHW�RQGHQNEDDU�GDW�GH�KHUEH]LQQLQJ�RS�KHW�IXQFWLRQHUHQ�GLH�HHUGHU�ZDV�LQJH�
]HW��RS�GHQ�GXXU�RRN�WRW�HHQ�QLHXZH�SRVLWLRQHULQJ�KDG�JHOHLG��0DDU�GH�KHUSRVL�
WLRQHULQJ�NZDP�QX�WH�YURHJ��'H�RUJDQLVDWLHYHUDQGHULQJ�OLHS�LQ�GLW�JHYDO�YRRUXLW�
HQ�ZHUG�JHUHDOLVHHUG�YRRUGDW�QLHXZH�WDNHQ�HQ�QLHXZH�LQVWUXPHQWHQ�]LFK�KDGGHQ�
NXQQHQ�XLWNULVWDOOLVHUHQ���
� 'H]H�XLW]RQGHULQJ�LV�ZHOOLFKW� LQGLFDWLHI�YRRU�KHW�DQWZRRUG�RS�GH�YUDDJ�KRH�
GH� 15/2� ]R� ODQJ� NRQ� EOLMYHQ� OHYHQ�� 'H� LQVWUXPHQWHQ� GLH� KLM� RQWZLNNHOGH��
ZHUGHQ�VWHHGV�DDQJHSDVW�DDQ�GH�YHUDQGHUHQGH�RPJHYLQJ�HQ�DDQ�OHVVHQ�XLW�HHUGHUH�
MDUHQ��'H�WDNHQ�ZHUGHQ�WLMGHQV�HHQ�SHULRGH�QRRLW�DEVROXXW�RSJHSDNW��6WHHGV�ZDV�
HU�GH�PRJHOLMNKHLG�RP�WDNHQ�HQ� LQVWUXPHQWHQ�YHUGHU� WH�RQWZLNNHOHQ��'H�RQW�
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ZLNNHOLQJ�YDQ�GH�PHHUMDUHQYLVLHV��EHVFKUHYHQ� LQ�KRRIGVWXN���� LV� LQ�GDW�RS]LFKW�
LQGLFDWLHI��'LW� LQVWUXPHQW� GHHG� ]LMQ� LQWUHGH� WLMGHQV� GH�ZHUN]DDPKHGHQ� YDQ� GH�
UDDG�LQ������WRHQ�GH�WRHQPDOLJH�'/2�HHQ�PHHUMDUHQSODQ�KDG�RSJHVWHOG��'H�UDDG�
YROJGH�KHW�YRRUEHHOG�HQ�RQWZLNNHOGH� LQ�GH� ORRS�GHU� WLMG�GLW� LQVWUXPHQW� VWHHGV�
YHUGHU��0HW�QDPH�DOV�GH�UDDG�RRN�VHFWRUUDDG�ZRUGW��ZRUGW�KHW�LQVWUXPHQW�JH]LHQ�
DOV� KHW� EHVWH� GDW� ]H� KHEEHQ�� ,Q� GH� MDUHQ� WDFKWLJ�ZHHW� GH� UDDG� WHUUHLQGHNNHQGH�
PHHUMDUHQYLVLHV� WH�PDNHQ��PHW� ELMGUDJHQ� YDQ� GH� KHOH� RQGHUERXZ��0DDU� DOV� GH�
QDGHOHQ� ]LFKWEDDU� ZRUGHQ� HQ� KHW� EHVHI� JURHLW� GDW� GH]H�PHHUMDUHQYLVLHV� RQYRO�
GRHQGH�VWUDWHJLVFKH�ZDDUGH�KHEEHQ��LV�GH�RUJDQLVDWLH�RRN�LQ�VWDDW�RP�]H�ODQJ]DDP�
RP�WH�ERXZHQ��'H�LQEUHQJ�YDQ�GH�SDUWLFLSDQWHQ�ZRUGW�PLQGHU�HQ�PLQGHU�DORP�
YDWWHQG��9LVLHYRUPLQJ� LQ� UHODWLH� WRW�GH�PDDWVFKDSSHOLMNH�RQWZLNNHOLQJHQ�ZRUGW�
EHODQJULMNHU�JHYRQGHQ�HQ�KHW�LQVWUXPHQW�RQWZLNNHOGH�YDQ�HHQ�YLVLH�YDQ�KHW�YHOG�
WRW�HHQ�YLVLH�YRRU�KHW�YHOG��,Q�GH�ODWHUH�PHHUMDUHQYLVLHV�ZRUGW�]R�KHW�YHUNHQQHQG�
HQ� VWUDWHJLVFK�DVSHFW� VWHUNHU�HQ�YDQXLW�GDW�SHUVSHFWLHI�EOLMNW�GH�RPVODJ�QDDU�HHQ�
RUJDQLVDWLH�YRRU�VWUDWHJLHRQWZLNNHOLQJ�HQ�LQQRYDWLHPDQDJHPHQW�YHHO�NOHLQHU���
� 'H�PRJHOLMNKHLG� YDQ� GH� RUJDQLVDWLH� RP� ]R� ODQJ� WH� NXQQHQ� EOLMYHQ� EHVWDDQ�
OLMNW�GXV�YRRUDO�WH�OLJJHQ�LQ�GH�IOH[LELOLWHLW�ZDDUPHH�GH�RUJDQLVDWLH�PHW�KDDU�WDDN�
RPJLQJ�HQ�LQ�GH�FRQWLQXH�RQWZLNNHOLQJ�YDQ�KDDU�LQVWUXPHQWHQ��+HUGHILQLsULQJ�
YDQ�GH�RUJDQLVDWLH�ZDV� HHQ�QRRG]DNHOLMNKHLG�ZDDUELM�GH�QLHXZH�RUJDQLVDWLH� UH�
IOHFWHHUGH�KRH�LQ�GH�SHULRGH�GDDUYRRU�GH�15/2�]LFK�KDG�RQWZLNNHOG�HQ�]R�GH�
QLHXZH�SRVLWLH�YDQ�GH�RUJDQLVDWLH�DOV�LQWHUPHGLDLU�FRQVROLGHHUGH��0DDU�GH]H�KHU�
GHILQLsULQJ�JHEHXUGH�ZHO�WHJHQ�GH�DFKWHUJURQG�YDQ�HHQ�RUJDQLVDWLH�GLH�GH�UXLPWH�
KLHOG�KDDU�LQVWUXPHQWHQ�WH�NXQQHQ�RQWZLNNHOHQ��
�
� �����:HUNLQJ�HQ�HIIHFW�
� 'H�FRQVWDWHULQJ�GDW�GH�RUJDQLVDWLH� ]LFK�YRRUDO�RQWZLNNHOGH�YDQXLW�GH�G\QD�
PLHN�YDQ�GH�LQVWUXPHQWHQ�HQ�IOH[LELOLWHLW�YDQ�GH�WDDN��URHSW�YDQ]HOI�GH�YUDDJ�RS�
KRH�GH�LQVWUXPHQWHQ�ZHUNWHQ�HQ�ZHON�HIIHFW�]LM�KDGGHQ��,Q�KRRIGVWXN���ZHUG�GH�
LQGUXN�JHZHNW�GDW�GH�LQVWUXPHQWHQ�MXLVW�QLHW�ZLVWHQ�WH�UHDOLVHUHQ�ZDW�]LM�EHRRJ�
GHQ��'H�LQYHQWDULVDWLHV�YDQ�KHW�RQGHU]RHN�OHLGGHQ�QLHW�WRW�PRJHOLMNKHGHQ�YRRU�
HFRQRPLVFKH�HYDOXDWLH�HQ�VWXULQJ��'H�PHHUMDUHQYLVLHV�NRVWWHQ�YHHO�WLMG�HQ�HQHUJLH�
PDDU�YDQ�GH�LQYRHULQJ�YDQ�GH�YLVLHV�ZDV�ZHLQLJ�]LFKWEDDU��+HW�FRPPLVVLHDSSD�
UDDW�ZHUG�HHQ�UHP�YRRU�GH�UDDG��GLH�YRRUXLW�ZLOGH�NLMNHQ�HQ�VWUDWHJLVFKH�NHX]HQ�
ZLOGH�PDNHQ��+HHIW�GH�15/2�MDUHQODQJ�JHZHUNW�DDQ�HQ�PHW�LQVWUXPHQWHQ�GLH�
QLHW� IXQFWLRQHHUGHQ"�'DW� LV�QLHW�KHW� JHYDO�� HQ�KHW� ]RX�RRN�QLHW�SDVVHQ�ELM� HHQ�
RUJDQLVDWLH�GLH�]LFK�VWHHGV�]HHU�EHZXVW�ZDV�YDQ�KDDU�SRVLWLH�HQ�IXQFWLRQHUHQ���
� ,Q�KRRIGVWXN���]DJHQ�ZH�GH�RUJDQLVDWLH�DDQ�KHW�ZHUN��'RRU�KHW�LQVWHOOHQ�YDQ�
FRPPLVVLHV��KHW�VFKULMYHQ�YDQ�UDSSRUWHQ�HQ�GRRU�KHW�DGYLVHUHQ�HQ�RYHUOHJJHQ�JDI�
GH�15/2�YRUP�DDQ�KHW�LGHH�YDQ�DOWHUQDWLHYH�ODQGERXZ�HQ�ODWHU�JHwQWHJUHHUGH�
ODQGERXZ��*HGXUHQGH�HHQ�SHULRGH�YDQ����MDDU�ZHUG�JHGLVFXVVLHHUG�HQ�JHVFKUH�
YHQ� RYHU� KRH� RQGHU]RHN� QDDU� GH� DOWHUQDWLHYH� ODQGERXZ� NRQ�ZRUGHQ� RSJH]HW��
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2SYDOOHQG�LV�GDW�GH�HHUVWH�FRPPLVVLH�GDDUYRRU��GH�&2%/��LQ������QLHW�GRRU�GH�
UDDG�ZDV�LQJHVWHOG�PDDU�GRRU�GH�PLQLVWHU��3DV�WRHQ�KHW�UDSSRUW�LQ������ZDV�YHU�
VFKHQHQ�� ZHUG� GH� 15/2� JHYUDDJG� RYHU� KHW� RPVWUHGHQ� UDSSRUW� DGYLHV� XLW� WH�
EUHQJHQ��'DW�GHHG�KLM��PDDU�QLHW�YRRUGDW�KLM�RRN�]HOI�HHQ�VWXXUJURHS�DOWHUQDWLHYH�
ODQGERXZ�KDG� LQJHVWHOG��=RDOV�GH�15/2�YDQDI�KHW�EHJLQ�YRRU�KHW�KHOH� ODQG�
ERXZNXQGLJH�YHOG�EHJRQ�PHW�KHW� LQYHQWDULVHUHQ�YDQ�KHW�RQGHU]RHN��]R�EHJRQ�
RRN�GH]H�VWXXUJURHS�PHW�WH�LQYHQWDULVHUHQ�ZDW�HU�DDQ�RQGHU]RHN�YRRU�GH�DOWHUQD�
WLHYH�ODQGERXZ�ZDV�HQ�ZDW�HU�]RX�PRHWHQ�]LMQ���
� 'H�FDVH�ODDW�]LHQ�GDW�GHUJHOLMNH�UDSSRUWHQ�PHHU�NXQQHQ�]LMQ�GDQ�]LM�OLMNHQ��,Q�
HHUVWH� LQVWDQWLH� IXQFWLRQHHUGH�KHW� UDSSRUW�YRRUDO� DOV�EXIIHU� WXVVHQ�KHW�EHOHLG�HQ�
KHW�RQGHU]RHNVYHOG�GRRU�WH�ODWHQ�]LHQ�GDW�HU�DO�RQGHU]RHN�ZDV�RS�KHW�JHELHG�YDQ�
DOWHUQDWLHYH�ODQGERXZ�HQ�GDW�RYHUKHLGVLQWHUYHQWLH�QLHW�QRGLJ�ZDV��0DDU�KHW�VD�
PHQEUHQJHQ�YDQ�RQGHU]RHN�RQGHU�GH�QLHXZH�FDWHJRULH� 
DOWHUQDWLHYH� ODQGERXZ
�
FUHsHUGH� HHQ�QLHXZ�RQGHU]RHNVJHELHG�PHW�RQGHU]RHNVDFWLYLWHLWHQ��RQGHU]RHNV�
YUDJHQ��WRHSDVVLQJVPRJHOLMNKHGHQ�HQ�EHOHLGVUHOHYDQWLH��0HW�GH�VWUXFWXUHULQJ�YDQ�
KHW� EHJULS� 
DOWHUQDWLHYH� ODQGERXZ
� ZHUG� GH]H� ODQGERXZ� WRHJDQNHOLMN� JHPDDNW�
YRRU�RQGHU]RHNVDFWLYLWHLWHQ��HQ�GDDUPHH�RRN�YRRU�RQGHU]RHNVFR|UGLQDWLH��,Q�KHW�
YHUYROJ� YDQ� GH� FDVH� ]LHQ�ZH� KRH� GDW� JHEHXUGH��:HHU�ZHUG� HU� HHQ� FRPPLVVLH�
LQJHVWHOG�RP�GH�EHWURNNHQHQ�PHW�HONDDU�WH�ODWHQ�RYHUOHJJHQ���
� 'DW� ZDV� JHHQ� VLQHFXUH�� RPGDW� KHW� RP� HHQ� NZHVWLH� JLQJ� GLH� GH� EHVWDDQGH�
RYHUOHJVWUXFWXUHQ�GRRUNUXLVWH�HQ�RYHUVWHHJ��$OWHUQDWLHYH�ODQGERXZ�ZDV�HHQ�UHN�
EDDU�EHJULS��,Q�GH�FRPPLVVLH�]DWHQ�]RZHO�EHWURNNHQHQ�XLW�GH�JDQJEDUH�ODQGERXZ�
GLH�EHUHLG�ZDUHQ� UHNHQLQJ� WH�KRXGHQ�PHW�GH�QHJDWLHYH� HIIHFWHQ�YDQ�EHVWDDQGH�
SURGXFWLHPHWKRGHQ�� ]RQGHU� DI� WH� VWDSSHQ� YDQ� KHW� SURFHV� YDQ� UDWLRQDOLVDWLH� HQ�
PRGHUQLVHULQJ�� DOV� DFWRUHQ�XLW�GH�ELRORJLVFK�G\QDPLVFKH� ODQGERXZ��ZDDULQ�HHQ�
IXQGDPHQWHHO�DQGHUH�YLVLH�EHVWRQG�RS�GH�DDUG�YDQ�GH�ODQGERXZ�HQ�]LMQ�
SURGXF�
WLHIDFWRUHQ
��9RRUGDW�GH�15/2�]LFK�PHW�GH�NZHVWLH�EHPRHLGH��ZDUHQ�HU�KHIWLJH�
GLVFXVVLHV�WXVVHQ�GH]H�WZHH�XLWHUVWHQ�HQ�KHW�PDJ�HHQ�EHZLMV�]LMQ�YDQ�GH�FR|UGLQD�
WLHYDDUGLJKHGHQ�YDQ�GH�UDDG�HQ�]LMQ�PHGHZHUNHUV�GDW�KHW�2YHUOHJRUJDDQ�$OWHU�
QDWLHYH�/DQGERXZ�ODQJHUH�WLMG�IXQFWLRQHHUGH��'H�RQGHUOLQJH�DIVWHPPLQJ�WXVVHQ�
EHWURNNHQHQ�OHLGGH�]HOIV�WRW�]HHU�FRQFUHWH�FR|UGLQDWLH�YDQ�RQGHU]RHN��WH�ZHWHQ�
KHW�YHUJHOLMNHQG�RQGHU]RHN�YDQ�YHUVFKLOOHQGH�DOWHUQDWLHYH�EHGULMIVV\VWHPHQ���
� :DW�RSYDOW�� LV�GDW�LQ�GH�ORRS�GHU�WLMG�KHW�RQGHUZHUS�DOV�KHW�ZDUH�HHQ�HLJHQ�
G\QDPLHN�NULMJW��'H�RS]HW�HQ�XLWYRHULQJ�YDQ�KHW�RQGHU]RHN�URHSW�GH�YUDDJ�RS�
KRH� DOWHUQDWLHI� DOWHUQDWLHYH� ODQGERXZ� LV�� (U� ZRUGHQ� QLHXZH� RQGHUVFKHLGLQJHQ�
JHPDDNW�PHW�GHILQLWLHV�GLH�JHEDVHHUG�]LMQ�RS�GH�ZLM]H�YDQ�SURGXFHUHQ��(U�NRPHQ�
RRN�UHDFWLHV�RS�GH�RQGHU]RHNVDDQSDN��]RDOV�YDQ�KHW�&HQWUXP�YDQ�/DQGERXZ�HQ�
0LOLHX��HQ�QLHXZH�EHQDGHULQJHQ��]RDOV�GH�
JHwQWHJUHHUGH�ODQGERXZ
��/DQJ]DPHU�
KDQG�RQWVWDDW�]R�HHQ�QLHXZ�EHJULS�YDQ�ODQGERXZ��ZDDUELM�QLHW�DOOHHQ�GH�VHFWRUDOH�
EHODQJHQ� HHQ� URO� VSHOHQ��PDDU� ODQGERXZ� HHQ�PDDWVFKDSSHOLMNH� DFWLYLWHLW� LV� JH�
ZRUGHQ��'LH�RPVODJ��GLH�LQ�KRRIGVWXN���ODQJV�YHUVFKLOOHQGH�OLMQHQ�ZHUG�EHVFKUH�
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YHQ�� LV� YDQ]HOIVSUHNHQG� QLHW� DOOHHQ� DDQ� GH�15/2� WRH� WH� VFKULMYHQ�� 9RRU� HHQ�
GHUJHOLMNH�RPVODJ�LV�KHW�HFKWHU�ZHO�QRGLJ��HQ�GH�FDVH�ODDW�]LHQ�GDW�GH�15/2�GDW�
EHZHUNVWHOOLJGH��GDW�HU�HHQ�IRUXP�LV�ZDDUELQQHQ�LGHHsQ�RYHU�]XONH�YHUDQGHULQ�
JHQ�YRUP�NXQQHQ�NULMJHQ��$OV�GH�15/2�DDQ�KHW�HLQG�YDQ�GH� MDUHQ� WDFKWLJ� WH�
LQHUW�LV�RP�QLHXZH�DFWLYLWHLWHQ�WH�RQWSORRLHQ��ZHHW�KLM�GDQN]LM�GH�HHUGHUH�DFWLYL�
WHLWHQ� UHODWLHI� HHQYRXGLJ� HHQ� RQGHU]RHNVEXGJHW� WH� YHUZHUYHQ� YRRU� GH� JHwQWH�
JUHHUGH�ODQGERXZ��
� 2S�ppQ�DVSHFW�PLVOXNWH�GH�FR|UGLQDWLH�YRRU�DOWHUQDWLHYH� ODQGERXZ��2S�KHW�
JHELHG� YDQ� GH�PHONYHHKRXGHULM�ZHUG� JHHQ� RQGHU]RHN� RSJHVWDUW��+HW� OXNWH� GH�
&RPPLVVLH� 2YHUOHJ� $OWHUQDWLHYH� /DQGERXZ� QLHW� RP�PHGHZHUNLQJ� WH� NULMJHQ�
YDQ�GH�&RPPLVVLH�2YHUOHJ�YRRU�GH�5XQGYHHKRXGHULM��(HQ�QHJDWLHYH�FDVH��GLH�
HHQV�WH�PHHU�ODDW�]LHQ�KRH]HHU�GH�ZHUNLQJ�YDQ�GH�FRPPLVVLHV�DIKLQJ�YDQ�GH�EH�
UHLGZLOOLJKHLG� YDQ� RQGHU]RHNHUV�� ODQGERXZNXQGLJHQ�� ERHUHQ�� PLOLHXNXQGLJHQ��
DPEWHQDUHQ�HQ�DQGHUHQ�RP�PHH�WH�GRHQ�LQ�GH�FRPPLVVLHV�HQ�GH�XLWNRPVWHQ�WH�
DFFHSWHUHQ��:DDU�GLH�PHGHZHUNLQJ�RQWEUDN��KDG�GH�15/2�JHHQ�PRJHOLMNKHGHQ�
RP�GLH�DI�WH�GZLQJHQ�RI�WH�NRSHQ��(HQ�PRJHOLMNKHLG�GLH�DQGHUHQ�ZHO�KDGGHQ��HQ�
GLH� LQ� GLW� JHYDO� HUWRH� OHLGGH� GDW� GH� 15/2� QLHW� EHWURNNHQ� ZDV� WRHQ� HU� HHQ�
SURHIEHGULMI�NZDP�YRRU�PLOLHXYULHQGHOLMNH�PHONYHHKRXGHULM���
� 'H�ELRWHFKQRORJLH�FDVH�LV�LQ�HHQ�DDQWDO�RS]LFKWHQ�KHW�VSLHJHOEHHOG�YDQ�GH�FDVH�
YDQ�GH�DOWHUQDWLHYH� ODQGERXZ��'H�RQWZLNNHOLQJ�YDQ�ELRWHFKQRORJLH�DOV�QLHXZH�
WHFKQRORJLH� HQ� GH� EHOHLGVLQLWLDWLHYHQ� RP� ELRWHFKQRORJLH� WH� VWLPXOHUHQ� YRQGHQ�
EXLWHQ�GH�ODQGERXZVHFWRU�SODDWV��+LHU�ZDV�RRN�JHHQ�VSUDNH�YDQ�PDDWVFKDSSHOLMNH�
GUXN�WRW�YHUDQGHULQJHQ�HQ�GH�RQWZLNNHOLQJ�YDQ�QLHXZH�ODQGERXZYRUPHQ�GLH�GH�
DDQ]HW�JDYHQ�YRRU�15/2�DFWLYLWHLWHQ��'H�GUXN�NZDP�YDQXLW�RQWZLNNHOLQJHQ�LQ�
GH�ZHWHQVFKDS��%LRWHFKQRORJLH�RQWZLNNHOGH�]LFK�RS�KHW�JUHQVJHELHG�YDQ�ELROR�
JLH��VFKHLNXQGH�HQ�SURFHVWHFKQRORJLH��'H�RQGHUERXZ�VSHHOGH�QDXZHOLMNV�HHQ�URO�
LQ�GH]H�FDVH��+HW�ZDV�GH�GDJHOLMNVH�UDDG�GLH�KHW�YRRUWRXZ�QDP�HQ�EOHHI�QHPHQ��
'H�DFWLYLWHLWHQ�YDQ�GH�UDDG�ZHUGHQ�YRRUDO�]LFKWEDDU� LQ�KHW�EHOHLG�� ,Q�GH�HHUVWH�
SHULRGH�YDQ�KHW�,QQRYDWLHYH�2QGHU]RHNVSURJUDPPD�%LRWHFKQRORJLH� VSHHOGH�GH�
ODQGERXZVHFWRU�JHHQ� URO� YDQ�EHWHNHQLV��'H�15/2�ZLVW�KHW� WKHPD�RS�GH�EH�
OHLGVDJHQGD�WH�NULMJHQ�HQ�LQ�KHW�WZHHGH�,23�E�ZDV�ODQGERXZ�ZHO�LQ�EHHOG��
� (Q�WRFK�]LHQ�ZH�RRN�KLHU�GH�NUDFKW�YDQ�KHW�]DFKWH�EHOHLGVLQVWUXPHQWDULXP��
KHW� EHODQJ� YDQ� FRPPLVVLHVWUXFWXUHQ�� DGYLHVUDSSRUWHQ�� QHWZHUNERXZHUV� HQ� GH�
RQWZLNNHOLQJ�YDQ�FRQFHSWLHV�YDQ�QLHXZH�RQWZLNNHOLQJHQ�GLH�KHW�PRJHOLMN�PD�
NHQ�RP�RQGHU]RHN�HQ�SROLWLHNH�GRHOHQ�PHW� HONDDU� WH�YHUELQGHQ��+HW� WUDMHFW� LV�
ZDW� KHW� LQVWUXPHQWDULXP� EHWUHIW� YHUJHOLMNEDDU��2RN� LQ� GH]H� FDVH� EHJLQQHQ� GH�
DFWLYLWHLWHQ� YDQ� GH� 15/2� PHW� HHQ� YHUNHQQHQG� UDSSRUW� �YDQ� GH� FRPPLVVLH�
%UXLQ���GDW�QD�HQNHOH�YHUJDGHULQJHQ�UHVXOWHHUW�LQ�GH�LQVWHOOLQJ�YDQ�GH�&R|UGLQD�
WLHFRPPLVVLH�%LRWHFKQRORJLH��/DQJH�WLMG�SUREHHUW�GH]H�FRPPLVVLH�YRRUDO�ELQQHQ�
GH�ODQGERXZVHFWRU�GH�ELRWHFKQRORJLH�WH�FR|UGLQHUHQ��$OV�HHQ�YDQ�GH�LQVWLWXWHQ�



�����

PHW�GH�58*�JDDW�VDPHQZHUNHQ�HQ�QLHW�PHW�:DJHQLQJHQ��GDQ�ZRUGW�GLW�LQVWL�
WXXW�PLQ�RI�PHHU�WHU�YHUDQWZRRUGLQJ�JHURHSHQ��
� 'H� LQWHUQH� JHULFKWKHLG� RQWNHQW� GH� DFWLYLWHLWHQ� LQ� GH� ELRWHFKQRORJLH� LQ� GH�
QLHW�ODQGERXZNXQGLJH� RUJDQLVDWLHV� HQ� OHLGW� HUWRH� GDW� ODQGERXZ� LQ� KHW� HHUVWH�
,23�E�YDQ������WRW������QLHW�PHHGRHW��9DQDI������EOHNHQ�GH�PHHUMDUHQYLVLHV��
ZDDUPHH�GH�15/2�DO�LQ�HHQ�YURHJ�VWDGLXP�ELRWHFKQRORJLH�RS�GH�EHOHLGVDJHQGD�
YDQ�/DQGERXZ�KDG�JH]HW��HIIHFW�WH�KHEEHQ��/DQGERXZ�ZRUGW�ppQ�YDQ�GH�SLMOHUV�
YDQ�KHW� ,23�HQ�KHW�PLQLVWHULH� LV�RRN�EHUHLG�JHOG�ELM� WH�GUDJHQ�DDQ�KHW�RQGHU�
]RHNVSURJUDPPD�� 7HJHOLMNHUWLMG� ZHUG� LQ� GH� FDVH� GXLGHOLMN� GDW� LQ� GLW� JHYDO� GH�
15/2�QDXZHOLMNV� LQYORHG� KDG� RS� GH� RQWZLNNHOLQJHQ� LQ� KHW� YHOG��'DDU�ZDDU�
YRRUVWHOOHQ�YRRU�KHW�LQLWLsUHQ�YDQ�RQGHU]RHN�ZHUGHQ�JHGDDQ��EOHNHQ�GH�EHWUHI�
IHQGH�RQGHU]RHNVRUJDQLVDWLHV�DO�HHQ�VWXN�RS�ZHJ���
� 'DDUPHH�JHYHQ�GH�EHLGH�FDVHV�JRHG�]LFKW�RS�GH�EHODQJULMNVWH�OLMQ�ZDW�EHWUHIW�
KRH�GH�15/2�LQ�GH�ORRS�YDQ�]LMQ�EHVWDDQ�IXQFWLRQHHUGH�HQ�KRH�KLM�HIIHFW�NRQ�
KHEEHQ�� 'DQN]LM� SHUVRRQOLMNH� FRQWDFWHQ� HQ� GH� EHUHLGZLOOLJKHLG� YDQ� GH� ODQG�
ERXZNXQGLJH�VHFWRUHQ�RP�WH�RYHUOHJJHQ��ZDV�GH�15/2�LQ�VWDDW�RP�RYHU�HHQ�
JURRW�DDQWDO�JHELHGHQ�FRPPLVVLHV�LQ�WH�VWHOOHQ�HQ�PHQVHQ�DDQ�KHW�ZHUN�WH�]HWWHQ��
9DDN�GUDDLGHQ�GLH�ZHUN]DDPKHGHQ�RP�VOHFKWV�HQNHOH�SHUVRQHQ�²�YDQXLW�GH�VWDI��
YDQXLW�GH�UDDG�RI�YDQ�EXLWHQ��'H�HIIHFWHQ�ZDUHQ�QRRLW�GZLQJHQG�HQ�GH�GDDGZHU�
NHOLMNH� ELMGUDJH� YDQ� GH� 15/2� LV� PRHLOLMN� WH� VFKDWWHQ� GRRU� GH� DDUG� YDQ� ]LMQ�
ZHUN]DDPKHGHQ� HQ� ]LMQ� EHSHUNWH�PRJHOLMNKHGHQ� RP� LPSOHPHQWDWLH� YDQ� YRRU�
VWHOOHQ�WH�LQLWLsUHQ��,Q�HHQ�ODWHUH�IDVH�YDQ�GH�15/2�]RX�KHW�EHODQJ�YDQ�KHW�SUR�
FHV�ERYHQ�GDW�YDQ�UDSSRUWHQ�ZRUGHQ�EHQDGUXNW��0DDU�EHLGH�FDVHV�ODWHQ�]LHQ�KRH�
UDSSRUWHQ��GRRU�KHW� LQYHQWDULVHUHQ�YDQ�GH�DOWHUQDWLHYH� ODQGERXZ�UHVS��ELRWHFK�
QRORJLH��QLHXZH�UHDOLWHLWHQ�NXQQHQ�FUHsUHQ�RS�EDVLV�ZDDUYDQ�YHUGHUH�FR|UGLQDWLH�
PRJHOLMN�LV��
�
� �����6XFFHV�HQ�IDOHQ�
� :DV�GH�15/2�LQ�GH�YLMIWLJ�MDDU�GDW�KLM�EHVWRQG�HHQ�VXFFHV"�'H�JHVFKLHGHQLV�
ODDW�HHQ�W\SLVFK�EHHOG�]LHQ�YRRU�LQWHUPHGLDLUH�RUJDQLVDWLHV�GLH�OHYHQ�YDQ�KHW�YHU�
JDGHUHQ��RYHUOHJJHQ��DIVWHPPHQ�HQ�ZDW�GLHV�PHHU�]LM��+HW�VXFFHV�LV�PRHLOLMN�WH�
EHSDOHQ��'H�LQGUXN�LV�DO�JDXZ�JHZHNW�GDW�GH�RUJDQLVDWLHV�ZDDUWXVVHQ�EHPLGGHOG�
ZRUGW��KHW�]HOI�RRN�ZHO�NXQQHQ��:DDURP�KHEEHQ�GH�LQVWLWXWHQ�HHQ�15/2�QR�
GLJ�RP�RQGHUOLQJ�DIVSUDNHQ�WH�PDNHQ"�:DDURP�NDQ�HHQ�PLQLVWHULH�QLHW�]HOI�RQ�
GHU]RHNVEHOHLG� PDNHQ"� $OV� DOWHUQDWLHYH� ODQGERXZ� HQ� ELRWHFKQRORJLH� HFKW� EH�
ODQJULMNH�RQGHU]RHNVWKHPD·V�]LMQ��GDQ�]XOOHQ�RQGHU]RHNHUV�GDDU�YDQ]HOI�ZHO� DDQ�
JDDQ�ZHUNHQ��-XLVW�RPGDW�GH�XLWHLQGHOLMNH�HIIHFWHQ��QLHXZ�RQGHU]RHN��UHOHYDQWHU�
RQGHU]RHN��DQGHU�EHOHLG��QLHW�GRRU�GH�15/2�ZRUGHQ�JHUHDOLVHHUG�PDDU�GRRU�GH�
RQGHU]RHNHUV�� LQVWLWXWHQ�HQ�RYHUKHLG�� LV�KHW�RQPRJHOLMN�RP�KDUG� WH�PDNHQ�GDW�
]RQGHU�GH�15/2�GH�YHUDQGHULQJHQ�QLHW�WRW�VWDQG�ZDUHQ�JHNRPHQ��'H�FRXQWHUIDF�
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WXDO�
ZDW�DOV�GH�15/2�HU�QLHW�ELM�ZDV
��]RX�RRN�DOV�HHQ�VXFFHVYHUKDDO�WH�VFKULMYHQ�
]LMQ���
� 2P�KHW�GLOHPPD�YDQ�KHW�DDQWRQHQ�YDQ�VXFFHV�GXLGHOLMN�WH�PDNHQ��LV�KHW�JRHG�
QRJPDDOV�RS�GH�RQWZLNNHOLQJ�HQ�ZHUNLQJ�YDQ�LQVWUXPHQWHQ�WH�UHIOHFWHUHQ��(U�]LW�
LQ� GH�RQWZLNNHOLQJ� YDQ� GH� LQVWUXPHQWHQ� HHQ� LURQLVFKH�ZHQGLQJ��$OV� GH� YRRU�
ZDDUGHQ�JHFUHsHUG�OLMNHQ�RP�YDQXLW�GH�UDDG�KHW�RQGHU]RHN�WH�FR|UGLQHUHQ��NDQ�
GH�ODDWVWH�VWDS�QLHW�JH]HW�ZRUGHQ��'H�SURMHFWDGPLQLVWUDWLH�OHLGGH�QLHW�WRW�GH�PR�
JHOLMNKHLG� YDQ� HHQ� HFRQRPLVFKH� HYDOXDWLH��'H�PHHUMDUHQYLVLHV� OHLGGHQ� QLHW� WRW�
HHQ�ODQGERXZEUHHG�SODQ�GDW�YLD�FRQWUDFWHQ�JHwPSOHPHQWHHUG�NRQ�ZRUGHQ��+LHU�
ZUHNHQ�]LFK�GH�EHSHUNWH�PDFKW�HQ�GH�ZHLQLJH�PLGGHOHQ�GLH�GH�15/2�KDG�RP�
DIVWHPPLQJ�DI�WH�GZLQJHQ��7HJHOLMNHUWLMG�WRQHQ�GH�FDVHV�DDQ�GDW�GH�15/2�GRRU�
LQWHUDFWLH��LQYHQWDULVDWLH�HQ�DJHQGHULQJ�]RQGHU�YHHO�PLGGHOHQ�WRFK�NRQ�FR|UGLQH�
UHQ��:H�]DJHQ�RRN�GDW�DOV�GH�IRUPHOH�WDDNVWHOOLQJ�YDQ�GH�15/2�]LFK�KHHIW�DDQ�
JHSDVW� DDQ� GH� LQVWUXPHQWHQ� GLH� RQWZLNNHOG� ]LMQ�� HU� VSRHGLJ� GDDURS� ZHHU� HHQ�
QLHXZH�ZHQGLQJ�PRHW�ZRUGHQ�JHJHYHQ�DDQ�GH�LQ]HW�YDQ�GH�LQVWUXPHQWHQ��(IIHF�
WLYLWHLW�ZRUGW�]R�HHQ�UHODWLHI�EHJULS��ZDDUELM�GH�LQ]HW�YDQ�GH�LQVWUXPHQWHQ�VWHUN�
DIKDQNHOLMN�LV�YDQ�GH�PRJHOLMNKHLG�YDQ�GH�UDDG�HQ�GH�VWDI�YDQ�GH�RUJDQLVDWLH�RP�
GH]H�DDQ�WH�SDVVHQ�DDQ�YHUDQGHUHQGH�RPVWDQGLJKHGHQ���
� =R�NRPHQ�GH�FDVHV�URQG�HFRORJLVHULQJ�HQ�ELRWHFKQRORJLH�LQ�HHQ�DQGHU�GDJ�
OLFKW�WH�VWDDQ��'H�HFRORJLVHULQJ�YDQ�GH�ODQGERXZ�ZRUGW�WHUHFKW�GRRU�GH�EHWURN�
NHQHQ�JH]LHQ�DOV�HHQ�YDQ�GH�PHHU�VXFFHVYROOH�WKHPD·V�ZDDURS�GH�15/2�]LFKW�
EDDU�ELMJHGUDJHQ�KHHIW�DDQ�GH�RQWZLNNHOLQJ�YDQ�KHW�RQGHU]RHN��'H�15/2�ZLVW�
]HOIV� WH� EHZHUNVWHOOLJHQ� GDW� KHW� RQGHU]RHN� RS� KHW� WHUUHLQ� YDQ� GH� DOWHUQDWLHYH�
ODQGERXZ�YDQ�GH�JURQG�NZDP��9DQXLW�GH�JHGDFKWH�YDQ�FR|UGLQDWLH�YDQ�RQGHU�
]RHN�HHQ�GXLGHOLMN�YRRUEHHOG�YDQ�KRH�GH�UDDG�GH�MXLVWH�PHQVHQ�ELM�HONDDU�NUHHJ��
GH� SURFHVVHQ� RS� JDQJ� ZLVW� WH� NULMJHQ� HQ� ZLVW� WH� KRXGHQ�� RP� XLWHLQGHOLMN� GH�
YRRUZDDUGHQ�WH�VFKHSSHQ�YRRU�RQGHU]RHN��(Q�WRFK�OLHW�GH]H�FDVH�RRN�GH�NHHU�
]LMGH�]LHQ��'H�LQ]HW�YDQ�GH�15/2�NRPW�VWHUN�YRRUW�YDQXLW�SROLWLHNH�GUXN��,Q�GH�
MDUHQ�]HYHQWLJ�ZHUG�GDW�NHQQHOLMN�QLHW�DOV�HHQ�EH]ZDDU�JH]LHQ��,Q�GH�MDUHQ�WDFKWLJ�
HQ�QHJHQWLJ�LV�GDW�DQGHUV�HQ�GDQ�JDDW�GH�15/2�]LFK�VWHHGV�PHHU�WRW�GRHO�VWHOOHQ�
RP�]HOI�GHUJHOLMNH�RQWZLNNHOLQJHQ�WH�LQLWLsUHQ���
� %LM�GH�FR|UGLQDWLH�YDQ�ELRWHFKQRORJLH� OLMNW�GH�15/2�RS�KHW�HHUVWH�JH]LFKW�
PDDU� PDWLJ� VXFFHVYRO�� 'H� UDDG� VLJQDOHHUGH� ZHO� ]HHU� YURHJ� GDW� ELRWHFKQRORJLH�
EHODQJULMN�ZHUG��PDDU�KDG�QLHW�GH�PRJHOLMNKHGHQ�RP�GDW�RP�WH�]HWWHQ� LQ�DDQ�
GDFKW�YRRU�KHW�WKHPD�YDQXLW�GH�RQGHU]RHNHUV��'H�RQGHUERXZ�YDQ�GH�UDDG�ZHUN�
WH�QLHW�]RDOV�KHW�PRHVW�HQ�GH�ORNDOH�RQGHU]RHNVSURJUDPPD·V�OHNHQ�QDXZHOLMNV�WH�
UHDJHUHQ�RS�GH�VLJQDOHQ�YDQ�GH�UDDG��(Q�WRFK��LQ�UHODWLH�PHW�GH�RYHUKHLG�ZLVW�GH�
15/2�WH�EHZHUNVWHOOLJHQ�GDW�GH�ELRWHFKQRORJLH�RS�GH�DJHQGD�YDQ�KHW�0LQLVWH�
ULH�YDQ�/DQGERXZ�NZDP� WH� VWDDQ��+HW� IDOHQ�RP� WH� FR|UGLQHUHQ� WXVVHQ�RQGHU�
]RHNVLQVWLWXWHQ�JLQJ�JHSDDUG�PHW�KHW�VXFFHV�RP�ELQQHQ�KHW�PLQLVWHULH�DDQGDFKW�
WH� YUDJHQ� YRRU� KHW� RQGHUZHUS�� ,Q� KHW� WZHHGH� ,23�ELRWHFKQRORJLH� ZHUG� GLH�
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DDQGDFKW� RPJH]HW� LQ� FRQFUHWH�PLGGHOHQ� YRRU� GH�RQGHU]RHNHUV��PHW� DOV� JHYROJ�
GDW�GH�15/2�PLQGHU�EHODQJULMN�ZHUG�YRRU� ODQGERXZNXQGLJ�ELRWHFKQRORJLVFK�
RQGHU]RHN��
� (IIHFWLYLWHLW�� VXFFHV� HQ� IDOHQ� ]LMQ� ODVWLJH� EHJULSSHQ� YRRU� GH� DQDO\VH� YDQ� HHQ�
RUJDQLVDWLH�DOV�GH�15/2��GLH�VWHUN�DIKDQNHOLMN�LV�YDQ�GH�RUJDQLVDWLHV�ZDDUWXVVHQ�
KLM�EHPLGGHOW��$OV�GH�RUJDQLVDWLH�VXFFHVYRO�LV��ZRUGW�GDWJHQH�ZDW�]LM�EHUHLNW�YDQ�
]HOIVSUHNHQG�HQ�LV�YRRU�GH�EHWURNNHQHQ�GH�15/2�QLHW�GDDGZHUNHOLMN�QRGLJ�RP�
GH�DFWLYLWHLWHQ�YRRUW�WH�]HWWHQ��+HW�RYHUOHJ�GDW�LQ�GH�ORRS�GHU�MDUHQ�WXVVHQ�LQVWL�
WXWHQ� HQ� WXVVHQ� ODQGERXZRQGHU]RHNHUV� HQ� PDDWVFKDSSHOLMNH� RUJDQLVDWLHV� LQ� GH�
RQGHUERXZ�ZDV�RSJH]HW��ZHUG�]R�YDQ]HOIVSUHNHQG�GDW�KHW� LQ� IHLWH�GH�UDDG�QLHW�
QRGLJ�KDG�RP�YRRUW�WH�EHVWDDQ��'H�15/2�ZHUG�HHQ�ODEHO�ZDDURQGHU�YHUJDGH�
ULQJHQ�ZHUGHQ�JHKRXGHQ��PDDU�RRN�]RQGHU�GDW�ODEHO�ZDUHQ�EHWURNNHQHQ�EHUHLG�
WH�RYHUOHJJHQ�]RODQJ�GDDUYDQ�KHW�QXW�ZHUG�JH]LHQ��=R�ZHUGHQ�RRN�DOWHUQDWLHYH�
ODQGERXZ� HQ� JHwQWHJUHHUGH� ODQGERXZ� YDQ]HOIVSUHNHQG�� VSUDN� ELRWHFKQRORJLH�
YRRU� ]LFK]HOI� HQ�ZHUGHQ�PHHUMDUHQYLVLHV� HHQ� ORJLVFK� LQVWUXPHQW� YRRU� VHFWRUUD�
GHQ��
�
� �����,QVWUXPHQWHQ�HQ�FRPSHWHQWLHV�
� 'H�EHODQJULMNVWH�WDDN�GLH�GH�15/2�ELM�]LMQ�LQVWHOOLQJ�PHHNUHHJ��ZDV�GH�FR�
RUGLQDWLH�YDQ�KHW�RQGHU]RHN��0DDU�FR|UGLQDWLH��KRH]HHU�RRN�YHUZHYHQ�PHW�RQ]H�
PRGHUQH�PDDWVFKDSSLM��LV�HHQ�PRHLOLMN�EHJULS��+HW�LV�JHPDNNHOLMNHU�RP�WH�ZLOOHQ�
FR|UGLQHUHQ�HQ�GDDU�HHQ�RUJDQLVDWLH�YRRU�RS�WH�ULFKWHQ��GDQ�RP�WH�EHSDOHQ�ZDW�
HQ�KRH�HU�JHFR|UGLQHHUG�PRHW�ZRUGHQ��&R|UGLQDWLH�LV�]HNHU�ODVWLJ�YRRU�HHQ�RU�
JDQLVDWLH�GLH�KHW�RQWEUHHNW�DDQ�NUDFKWLJH�PLGGHOHQ��]RDOV�GH�15/2��$QDO\WLVFKH�
PRGHOOHQ�DOV�PDUNWFR|UGLQDWLH�YLD�KHW�SULMVPHFKDQLVPH��KLsUDUFKLVFKH�FR|UGLQDWLH�
GRRU��KDQGKDYLQJ�YDQ��ZHW��HQ�UHJHOJHYLQJ�RI�QHWZHUNFR|UGLQDWLH�RS�EDVLV�YDQ�
YHUWURXZHQ��]LMQ�GDDUELM�ZHLQLJ�EHKXOS]DDP��9DQ�SULMVFR|UGLQDWLH�QRFK�ZHW��HQ�
UHJHOJHYLQJ�ZDV�VSUDNH�ELM�GH�15/2��'H�RQGHUERXZ�]RX�HYHQWXHHO�DOV�GH�LQVWL�
WXWLRQDOLVHULQJ� YDQ� HHQ� QHWZHUN� YDQ� RQGHU]RHNHUV� HQ� H[SHUWV� JH]LHQ� NXQQHQ�
ZRUGHQ��0DDU� 
YHUWURXZHQ
�LV�HHQ�WH�PDJHU�EHJULS�RP�KHW�IXQFWLRQHUHQ�YDQ�GH�
RQGHUERXZ�HQ�GH� LQWHUDFWLH� WXVVHQ�UDDG��RYHUKHLG�HQ�YHOG� WH�EHVFKULMYHQ�� 
9HU�
WURXZHQ
� YHUNODDUW� QLHW� KRH� GH�15/2�KHW� RQGHU]RHN� LQ� GH� DOWHUQDWLHYH� ODQG�
ERXZ�NRQ� FR|UGLQHUHQ�� HQ�KRH�KLM� GDW� QLHW� NRQ� LQ�GH� ELRWHFKQRORJLH��2P� WH�
EHJULMSHQ� KRH� GH� 15/2� FR|UGLQHHUGH�� PRHWHQ� ZH� DOOHUHHUVW� NLMNHQ� QDDU� GH�
LQVWUXPHQWHQ� HQ� FRPSHWHQWLHV� GLH� GH� RUJDQLVDWLH� YRRU� GH� FR|UGLQDWLHWDDN� RQW�
ZLNNHOGH��
� 9RRUZDDUGH�YRRU�FR|UGLQDWLH�LV�DOWLMG�GDW�KHW�EHWURNNHQ�YHOG�LQ�NDDUW�ZRUGW�
JHEUDFKW� þ �'DW�JROG�YRRU�GH�QDWLRQDOH�RYHUKHLG�WRHQ�]LM�HLQG�QHJHQWLHQGH�HHXZ�
VWHHGV� QDGUXNNHOLMNHU� GH� YHUDQWZRRUGHOLMNKHLG� YRRU� GH� YRHGVHOYRRU]LHQLQJ� HQ�
GDDUPHH�GH�DJUDULVFKH� VHFWRU�RS�]LFK�QDP��'DW� OHLGGH� WRW�GH�RQWZLNNHOLQJ�YDQ�
�������������������������������������������������ÿ���� �����	��
���	��������������� � � � ���! "� � �$#�%�&	� '
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VWDWLVWLHNHQ� RYHU� ODQGERXZSURGXFWLHFLMIHUV�� +HW� JHOGW� RRN� YRRU� RYHUKHGHQ� GLH�
YDQGDDJ� GH� GDJ� ZHWHQVFKDSVEHOHLG� ZLOOHQ� RQWZLNNHOHQ� HQ� LQGLFDWRUHQ� ZLOOHQ�
FUHsUHQ�RP�GH�SURGXFWLH�HQ�NZDOLWHLW�YDQ�KHW� 
QDWLRQDOH
�V\VWHHP�WH�PHWHQ� ( �(Q�
KHW�JHOGW�YRRU�ZLH�KHW�ODQGERXZRQGHU]RHN�ZLO�FR|UGLQHUHQ��'H�EHJLQMDUHQ�YDQ�
GH�15/2�ZHUGHQ�VWHUN�JHNHQPHUNW�GRRU�GH�SURMHFWDGPLQLVWUDWLH��,Q�]LMQ�HHUVWH�
MDUHQ�OHJGH�GH�15/2�]LFK�YRRUDO�WRH�RS�KHW�LQ�NDDUW�EUHQJHQ�YDQ�ZDW�HU�JHFR�
RUGLQHHUG� PRHVW� ZRUGHQ� GRRU� GH� RSERXZ� YDQ� HHQ� UHJLVWUDWLHV\VWHHP� YDQ� KHW�
RQGHU]RHN��(HQ�DPELWLHXV�SURMHFW��ZDDULQ�DO�KHW�RQGHU]RHN�YLD�IRUPXOLHUHQ�JH�
VWUXFWXUHHUG�ZHUG�LQ�NHQJHWDOOHQ�HQ�WUHIZRRUGHQ��
� (HQ�GHUJHOLMNH�DGPLQLVWUDWLH�YUDDJW�DO�VQHO�RP�PHHU��,Q�GH�MDUHQ�]HVWLJ�YRUPGH�
GH�SURMHFWDGPLQLVWUDWLH�KHW�IXQGDPHQW�YRRU�VWXGLHV�QDDU�GH�PRJHOLMNKHLG�RP�RS�
EDVLV�YDQ�UDWLRQHOH�DIZHJLQJHQ�GH�ZDDUGH�YDQ�RQGHU]RHN�WH�EHRRUGHOHQ��*H]RFKW�
ZHUG� QDDU�PRJHOLMNKHGHQ�RP� YLD� HFRQRPLVFKH� HYDOXDWLH� HHQ� NHX]H� WH�PDNHQ��
(HQ�SRJLQJ�ZDDU�GH�15/2�LQ�GLH�WLMG�QLHW�DOOHHQ�LQ�VWRQG� ) �,Q�GH�GDDURSYROJHQ�
GH�MDUHQ�ZHUG�JH]RFKW�QDDU�HHQ�JXOGHQ�UHJHO�RP�GH�HFRQRPLVFKH�ZDDUGH�YDQ�KHW�
RQGHU]RHN�WH�EHSDOHQ��8LWHLQGHOLMN�FRQFOXGHHUGH�GH�FRPPLVVLH�GDW�GLW�QLHW�NRQ��

'H� FRPPLVVLH� NDQ� GXV� JHHQ� PHWKRGH� YRRUVWHOOHQ�� ZDDUPHH� KHW� QXW� YDQ� DOOH�
SURMHFWHQ� RS� YHUJHOLMNEDUH� ZLM]H� NDQ� ZRUGHQ� JHZRJHQ� HQ� RS� ]RGDQLJH� ZLM]H�
RQGHU�ppQ�QRHPHU�ZRUGHQ�JHEUDFKW��GDW�GDDUXLW�UDQJVFKLNNLQJ�YDQ�GH�SULRULWHLW�
YDQ� DOOH� SURMHFWHQ� UHVXOWHHUW�
� %HWHNHQW� GDW�� GDW� GH� SURMHFWDGPLQLVWUDWLH� ]LQORRV�
ZDV"�
� 'H�ZDDUGH�YDQ�GH�SURMHFWDGPLQLVWUDWLH�]DW�QLHW�DOOHHQ�LQ�GH�HYHQWXHOH�PRJH�
OLMNKHLG�YDQ�ERYHQDI�NHX]HV�WH�PDNHQ�HQ�]R�KHW�RQGHU]RHN�WH�VWXUHQ��'RRU�KHW�
LQYHQWDULVHUHQGH�ZHUN� YDQ� GH�15/2�ZHUG� RRN� YRRU� GH� RQGHU]RHNVLQVWLWXWHQ�
]HOI�]LFKWEDDU�ZDW�YRRU�RQGHU]RHN�]LM�GHGHQ�HQ�ZDW�DQGHUH�LQVWLWXWHQ�GHGHQ��'DW�
NOLQNW�EDQDDO��PDDU�KHW�V\VWHPDWLVFK�UHJLVWUHUHQ�YDQ�RQGHU]RHNVLQVSDQQLQJHQ�]RX�
EXLWHQ� GH� ODQGERXZVHFWRU� SDV� LQ� GH� MDUHQ� WDFKWLJ� RSNRPHQ�� DOV� KHW� QDWLRQDOH�
ZHWHQVFKDSVEHOHLG�]LFK�ULFKW�RS�]DNHQ�DOV�WDDNYHUGHOLQJ��FRQFHQWUDWLH�HQ�HYDOXD�
WLH��'H�SURMHFWDGPLQLVWUDWLH�IDFLOLWHHUGH�GH�FR|UGLQDWLH�WXVVHQ�RQGHU]RHNVLQVWLWX�
WHQ�� ]RDOV�GLH�YRRUDO� LQ�GH�RQGHUERXZ�SODDWVYRQG��=R�RQWZLNNHOGH�GH�15/2�
]LFK�DOV�HHQ�DJJUHJDWLHSXQW�ZDDU�LQIRUPDWLH�RYHU�RQGHU]RHN�ZHUG�YHU]DPHOG�HQ�
JHVWUXFWXUHHUG� HQ� ZDDU� DFWRUHQ� HONDDU� RQWPRHWWHQ� HQ� VWUDWHJLHsQ� RS� HONDDU� DI�
NRQGHQ�VWHPPHQ�LQ�GH�RQGHUERXZ���
� 'DW�PDDNWH�KHW�RRN�PRJHOLMN�YRRU�GH�15/2�RP�VQHO�WH�UHDJHUHQ�RS�SROLWLH�
NH�RQWZLNNHOLQJHQ��7RHQ�LQ�GH�MDUHQ�]HVWLJ�GH�HHUVWH�VLJQDOHQ�RSNZDPHQ�GDW�GH�
LQWHQVLYHULQJ� YDQ� GH� ODQGERXZ� QHJDWLHYH� PLOLHXHIIHFWHQ� PHW� ]LFK� PHHEUDFKW��
NRQ�GH� UDDG� ODWHQ� ]LHQ�GDW� HU�RQGHU]RHN�QDDU�GDW� WKHPD�JHGDDQ�ZHUG��2S�GDW�
PRPHQW�FUHsHUGH�GH�UDDG�DOV�GHHO�YDQ�KHW�JURHQH�IURQW�HHQ�EXIIHU�WXVVHQ�SROLWLHN�
HQ�GH�LQVWLWXWHQ��/DWHU��EHJLQ�MDUHQ�]HYHQWLJ��]RX�KLM�GDW�ZHHU�GRHQ�PHW�KHW�XLW�
�������������������������������������������������*�+,��-�. ��� / ��0�� � 12� � ���30�&4 � &$� 5�'
6!��� �7+,�2� 8�9���� :��<; =>� � . ��� � ?2@ ��A"B	C$D$A2E<A'
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EUHQJHQ�YDQ�KHW� UDSSRUW� YDQ�GH�6WXXUJURHS�$OWHUQDWLHYH�/DQGERXZ��+HW�EOLMIW�
GDQ�HFKWHU�QLHW�ELM�GH�EXIIHUIXQFWLH��'H�15/2�LV�GDQN]LM�GH�RQGHUERXZ�LQ�VWDDW�
RP�RQGHU]RHN�RS�KHW�WHUUHLQ�YDQ�GH�DOWHUQDWLHYH�ODQGERXZ�YRUP�WH�JHYHQ���
� ,Q�GLH�DFWLHV�YRRU�DOWHUQDWLHYH�ODQGERXZ�ZRUGW�RRN�HHQ�GHUGH�DVSHFW�YDQ�KHW�
FR|UGLQDWLHZHUN� YDQ� GH� 15/2� ]LFKWEDDU�� QDDVW� GH� FRPPLVVLHVWUXFWXXU� HQ� GH�
SURMHFWHQDGPLQLVWUDWLH��GH�FRPSHWHQWLH�RP�PHQVHQ�ELM�HONDDU�WH�EUHQJHQ��FRP�
PLVVLHV�VDPHQ�WH�VWHOOHQ�HQ�GH]H�DDQ�KHW�ZHUN�WH�KRXGHQ��9RRU�EXLWHQVWDDQGHUV�
OHLGGH�GDW�WRW�ILMQ]LQQLJH�RQGHUVFKHLGLQJHQ�WXVVHQ�FR|UGLQDWLHFRPPLVVLHV��VWXXU�
JURHSHQ�� FRQWDFWFRPPLVVLHV� HQ� ZHUNJURHSHQ�� ,Q� GLH� HHUVWH� MDUHQ� ZHUG� DOGXV�
YRRUNRPHQ�GDW� HU� RYHUODS�ZDV� LQ� KHW� RQGHU]RHN� HQ�ZHUGHQ� LQ� LHGHU� JHYDO� RS�
RUJDQLVDWRULVFK�QLYHDX�JDWHQ�JHGLFKW��:DDU�PRJHOLMNKHGHQ�YRRU�LQWHUHVVDQW�ODQG�
ERXZNXQGLJ� RQGHU]RHN� GRRU� GH� LQVWLWXWHQ� ZHUGHQ� JHPLVW�� VWHOGH� GH� 15/2�
FRPPLVVLHV� LQ� RSGDW� 
DOV� YDQ]HOI
� KHW� QRRG]DNHOLMNH� RQGHU]RHN� RSNZDP�� ,Q� GH�
MDUHQ�YLMIWLJ�VSHHOGH�GH�VHFUHWDULV��:DQVLQN��GDDU�HHQ�FHQWUDOH�URO� LQ��,Q�GH�FDVHV�
RYHU�GH�DOWHUQDWLHYH�ODQGERXZ�HQ�GH�PHHUMDUHQYLVLH�]LHQ�ZH�KRH�RRN�KHW�IXQFWL�
RQHUHQ�YDQ�VWDIOHGHQ�YDQ�GH�RUJDQLVDWLH�FUXFLDDO�ZDV��$QGHUV�GDQ�GH�SURMHFWDGPL�
QLVWUDWLH�HQ�GH�RQGHUERXZ�EOHHI�GH]H�FRPSHWHQWLH�LQ�GH�ORRS�GHU�MDUHQ�EHVWDDQ��� �
:DW�LQ�GLH�HHUVWH�MDUHQ�RQWEUHHNW��HQ�ZDDU�GH�HFRQRPLVFKH�HYDOXDWLH�LQ�IHLWH�HHQ�
DQWZRRUG� RS� KDG�PRHWHQ� JHYHQ�� LV� ZDDU� GH� FR|UGLQDWLH� WRH�PRHVW� OHLGHQ�� ,Q�
DOJHPHQH�]LQ�OHLGW�FR|UGLQDWLH�WRW�DIVWHPPLQJ�YDQ�KHW�KDQGHOHQ�YDQ�DFWRUHQ�HQ�
]R�WRW�RSWLPDOLVDWLH�YDQ�JH]DPHQOLMNH�XLWNRPVWHQ��'H�DDQGDFKW�YRRU�RYHUODS�HQ�
JDWHQ� LQ� KHW� DDQERG� YDQ�RQGHU]RHN� LQGLFHHUGH� GDW� LQ� GH� HHUVWH� MDUHQ� JHVWUHHIG�
ZHUG�QDDU�HHQ�HIILFLsQW�VWHOVHO�YDQ�ODQGERXZNXQGLJ�RQGHU]RHN��9DQXLW�GDW�SHU�
VSHFWLHI�ZDV�KHW�ZHQVHOLMN�GDW�RRN�DQGHUH�ODQGERXZNXQGLJH�LQVWHOOLQJHQ�ELM�KHW�
ZHUN�ZHUGHQ�EHWURNNHQ��'H� LQKRXGHOLMNH�GLPHQVLH��GH� HIIHFWLHYH� LQ]HW� YDQ�GH�
PLGGHOHQ��NZDP�SDV�LQ�GH�MDUHQ�]HYHQWLJ�DDQ�ERG�PHW�GH�RQWZLNNHOLQJ�YDQ�GH�
PHHUMDUHQYLVLH��'H�RUJDQLVDWLH�ZHUG�YDQDI������]R�LQJHULFKW�GDW�QDDVW�KHW�KRUL�
]RQWDOH� RYHUOHJ� WXVVHQ� SDUWLFLSDQWHQ� ²� RI� OLHYHU� JH]HJG� GRRU� KHW� KRUL]RQWDOH�
RYHUOHJ�YDQ�GH�SDUWLFLSDQWHQ�KHHQ�²�HHQ�YHUWLFDOH�VWUXFWXXU�ZHUG�JHYORFKWHQ�GLH�
KHW�PRJHOLMN�PRHVW�PDNHQ�RP�WH�DGYLVHUHQ�RYHU�GH�RUJDQLVDWRULVFKH�DVSHFWHQ�YDQ�
KHW� ODQGERXZNXQGLJ�RQGHU]RHN��:DDU�GH�SURMHFWDGPLQLVWUDWLH�HQ�GH�HFRQRPL�
VFKH�HYDOXDWLH�QLHW�WRW�UHVXOWDDW�KDGGHQ�JHOHLG��PRHVW�KHW�V\VWHPDWLVFK��JH]DPHQ�
OLMN�SODQQHQ�YDQ�RQGHURS�ZHO� WRW�GH�PRJHOLMNKHLG� OHLGHQ�RP�KHW�RQGHU]RHN�WH�
FR|UGLQHUHQ�HQ�WH�VWXUHQ�ULFKWLQJ�GH�PDDWVFKDSSHOLMNH�EHKRHIWH���
� 2RN� GH]H� RSHUDWLH� YURHJ� YHHO� WLMG��+RRIGVWXN� �� EHVFKULMIW� JHGHWDLOOHHUG� GH�
ZHUNLQJ�YDQ�KHW�SODQLQVWUXPHQW�HQ�KRH�GH�RQGHUERXZ�YDQ�GH�RUJDQLVDWLH�KLHU�
YRRU�ZHUG�LQJH]HW��1HW�DOV�ELM�GH�SURMHFWDGPLQLVWUDWLH�YDOW�GH�VSDQQLQJ�RS�WXVVHQ�
GH�
]HOIJHGUDJHQ�YHUDQWZRRUGHOLMNKHLG
�HQ�GH�ZHQV�WRW�JHUDWLRQDOLVHHUGH�RSWLPDOL�
VDWLH��+HW� LGHH�YDQ�GH� WHUUHLQGHNNHQGH�PHHUMDUHQYLVLHV�PHW�RYHUNRHSHOHQGH�DI�
ZHJLQJHQ� OLHS� LQ�GH� MDUHQ� WDFKWLJ� VSDDN�� WRHQ�EOHHN� GDW� GH� RQGHUERXZ�RQYRO�
GRHQGH�WRHNRPVWJHULFKW�ZHUNWH�HQ�GH�UDDG�]LFK�UHDOLVHHUGH�GDW�GH�LQNDGHULQJ�YDQ�
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KHW�JHELHG�LQ�VWUDNNH�NDGHUV�OHLGGH�WRW�HHQ�
VFKLMQYHUWRQLQJ�YDQ�GRRUZURFKWKHLG
��
(HQ�SRJLQJ�RP��LQ�GH�JHHVW�YDQ�KHW�QLHXZH�PDQDJHPHQW�YDQ�HLQG�MDUHQ�WDFKWLJ��
GH�SODQQHQ�YLD�FRQWUDFWHQ�WH�LPSOHPHQWHUHQ�PLVOXNWH�RRN��:DW�EOHHI��LV�GH�YHU�
ZDFKWLQJ� GDW� GDQN]LM� KHW� SURFHV� GH� SDUWLFLSDQWHQ� JH]DPHQOLMN� HHQ� YLVLH� RS�KHW�
RQGHU]RHN�RQWZLNNHOGHQ��]LFK�KLHUDDQ�JHFRPPLWWHHUG�YRHOGHQ�HQ�KXQ�KDQGHOHQ�
HURS�DI�]RXGHQ�VWHPPHQ� F ��
� 'H]H� YHUVFKXLYLQJ� QDDU� HHQ� LQKRXGHOLMNH� LQYXOOLQJ� YDQ� GH� FR|UGLQDWLHWDDN�
EOHHI�]LFKWEDDU�LQ�GH�RQWZLNNHOLQJ�YDQ�WRHNRPVWYHUNHQQLQJHQ�LQ�GH�MDUHQ�QHJHQ�
WLJ��$OKRHZHO�GH�RQGHUERXZ� WRHQ�JHKHHO�RQWPDQWHOG�ZDV��EOHHI�GH�15/2� LQ�
GLH� SHULRGH� 
VWDNHKROGHUV
� EHWUHNNHQ� LQ� DFWLYLWHLWHQ�RP� ]R�GUDDJYODN� WH� FUHsUHQ�
YRRU� YHUDQGHULQJ� YDQ� GH� ODQGERXZVHFWRU��0HHU� HFKWHU� GDQ� LQ� GH� YRRUJDDQGH�
MDUHQ��ZHUG�GH�FR|UGLQDWLH�JHUHDOLVHHUG�GRRU�VFHQDULR·V�WH�FUHsUHQ�GLH�EHWURNNH�
QHQ�]RXGHQ�NXQQHQ�KHOSHQ�VWUDWHJLHsQ�RS�HONDDU�DI�WH�VWHPPHQ�²�]RDOV�RRN�GH�
LQWHUDFWLH� ELQQHQ� GH� RQGHUERXZ� DO� GHHG��2S� GLH�PDQLHU� ZHUG� HHQ�PRJHOLMNH�
RSWLPDOH�XLWNRPVW�YDQ�GH�DIVWHPPLQJ�]LFKWEDDU�JHPDDNW��RRN�DO�RQWEUDNHQ�YHU�
GHUH�PLGGHOHQ�RP�GH�EHWURNNHQHQ�WH�VWLPXOHUHQ�KXQ�VWUDWHJLH�WH�YHUDQGHUHQ���
�
� �����2QDIKDQNHOLMNKHLG�HQ�VDPHQZHUNLQJ�
� ,Q�GH�LQOHLGLQJ�KHEEHQ�ZH�GH�15/2�HHQ�LQWHUPHGLDLUH�RUJDQLVDWLH�JHQRHPG��
(HQ�RUJDQLVDWLH�GLH�WXVVHQ�DQGHUH�RUJDQLVDWLHV�VWDDW�HQ�KDDU�EHVWDDQVUHFKW�RQWOHHQW�
DDQ�KHW� YHUJHPDNNHOLMNHQ�YDQ� GH� UHODWLH� WXVVHQ� GLH� RUJDQLVDWLHV��%LM� GH�15/2�
]LHQ�ZH�GDW�KLM�HQHU]LMGV�WXVVHQ�GH�YHUVFKLOOHQGH�LQVWLWXWHQ�HQ�DQGHUH�RUJDQLVDWLHV�
YRRU�ODQGERXZNXQGLJ�RQGHU]RHN�VWDDW�HQ�DQGHU]LMGV�WXVVHQ�GH]H�RUJDQLVDWLHV�HQ�
KXQ� RPJHYLQJ�� KHW� 0LQLVWHULH� YDQ� /DQGERXZ�� ODQGERXZRUJDQLVDWLHV� DOV� KHW�
/DQGERXZVFKDS� HQ� ODWHU� RRN� PDDWVFKDSSHOLMNH� RUJDQLVDWLHV�� 'H� EHPLGGHOLQJ�
YLQGW�YRRUDO�SODDWV�GRRU�GH�EHWURNNHQHQ�ELM� HONDDU� WH�EUHQJHQ�HQ�HHQ�NDGHU� WH�
FUHsUHQ��]RDOV�DOWHUQDWLHYH�ODQGERXZ��ZDDUELQQHQ�NDQ�ZRUGHQ�RYHUOHJG�HQ�DIJH�
VWHPG��
� +HW�LV�HHQ�IUDJLHOH�SRVLWLH��$OV�EHWURNNHQHQ�KHW�HHQV�]LMQ��URHSW�GDW�GH�YUDDJ�
RS�ZDDURP�]LM�]HOI�QLHW�YRRU�GH�DIVWHPPLQJ�NXQQHQ�]RUJHQ��HQ�DOV�EHWURNNHQHQ�
WH�YHU�YDQ�HONDDU�DIVWDDQ�PRHW�GH�15/2�HHQ�RQDIKDQNHOLMNH�SRVLWLH�]RHNHQ�RP�
EHPLGGHOLQJ�PRJHOLMN� WH�PDNHQ��,Q�GH�YRRUJDDQGH�KRRIGVWXNNHQ�]DJHQ�ZH�GDW�
PHW�IRUPHOH�RUJDQLVDWRULVFKH�YHUDQGHULQJHQ�RRN�GH�SRVLWLRQHULQJ�YDQ�GH�15/2�
WHQ�RS]LFKWH�YDQ�GH�RYHUKHLG�HQ�GH�RQGHU]RHNVLQVWHOOLQJHQ�RSQLHXZ�ZHUG�JHGH�
ILQLHHUG��'H�RQWZLNNHOLQJ�YDQ�GH�RUJDQLVDWLH��YDQ�GH�ZHUNZLM]H��GH�LQVWUXPHQ�
WHQ��YDQ�KHW�ZHUNYHOG�HQ�GH�FRQWDFWHQ�PHW�RQGHU]RHNVLQVWHOOLQJHQ��KHW�PLQLVWH�
�������������������������������������������������G!HI� 8<J�K�?L� ��8NM���O���8�. � :P��8N� 8NJ��!K�?L� ��83. ?LQ�R�. � :SM�� ��83�P��J	?L.�R<��.�T3� 8<� / . ��� � �>O�?L8VUP8<J���� �P� K�/W��83+,��. ��8�/ Q�R�?�X�/ 9���Y �2� JSO�� ?
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ULH�HQ�DQGHUH�DFWRUHQ�OHLGGH�VWHHGV�WRW�RQGXLGHOLMNKHLG�RYHU�GH�DDUG�YDQ�GH�RUJD�
QLVDWLH��'LW�LV�JRHG�]LFKWEDDU�LQ�GH�WZHHGH�SHULRGH�YDQ�GH�UDDG�HQ�VSHFLILHN�LQ�GH�
GLVFXVVLHV�GLH�YROJGHQ�WRHQ�KHW�PHHUMDUHQSODQ�YDQ�GH�DIGHOLQJ�'LHUOLMNH�3URGXN�
WLH�DI�ZDV�HQ�ODWHU�WRHQ�KHW�HHUVWH�YROOHGLJH�PHHUMDUHQSODQ�ELMQD�JHUHHG�ZDV��:DW�
PRHW�GH�UDDG�JHYHQ��HHQ�SODQ�GDW�YRRU�GH�VHFWRU�GH�VWUDWHJLH�XLW]HW��RI�HHQ�YLVLH�
ZDDUELQQHQ�GH�SDUWLFLSDQWHQ�HQ�GH�RYHUKHLG�KXQ�HLJHQ�VWUDWHJLH�NXQQHQ�RQWZLN�
NHOHQ��
3ODQ
�RI�
YLVLH
�LV�PHHU�GDQ�HHQ�ZRRUGVSHO��KHW�NDQ�ZRUGHQ�JH]LHQ�DOV�HHQ�
XLWLQJ�YDQ�GH�VSDQQLQJ�ZDDU�LQWHUPHGLDLUH�RUJDQLVDWLHV�PHH�PRHWHQ�OHYHQ�WXVVHQ�
QRRG]DNHOLMNH�VDPHQZHUNLQJ�HQ�HYHQ�QRRG]DNHOLMNH�RQDIKDQNHOLMNKHLG��
� ,Q�GH� WZHHGH�SHULRGH�NZDP�GH� UDDG�RS�JURWHUH� DIVWDQG�YDQ�KHW� ODQGERXZ�
NXQGLJ�RQGHU]RHN�WH�VWDDQ��+HW�LGHH�YDQ�PHHUMDUHQSODQQHQ�ZHUG�RS�QDGUXNNH�
OLMN�YHU]RHN�YDQXLW�GH�'LHQVW�/DQGERXZNXQGLJ�2QGHU]RHN��GDQ�QRJ�HHQ�GHSDU�
WHPHQW� YDQ� KHW� PLQLVWHULH�� WHU� KDQG� JHQRPHQ�� 'DDUPHH� ZDV� GH� 15/2� QLHW�
PHHU�DOOHHQ�GH�SDUWLFLSDQWHQRUJDQLVDWLH�GLH�]LM�IRUPHHO�ZDV��PDDU�RRN�HHQ�RUJDQL�
VDWLH�YRRU�GH�'/2�WRS��,Q�GH�UDDG�NZDPHQ�GLVFXVVLHV�RS�RYHU�KHW�ZHUNWHUUHLQ�
YDQ�GH�15/2��'LYHUVH�NHUHQ�ZHUG�PHW�QDGUXN�JHVWHOG�GDW�KHW�ZHUNWHUUHLQ�KHW�
WHUUHLQ�YDQ�GH�SDUWLFLSDQWHQ�LV��%LM�GH�EHVSUHNLQJ�YDQ�KHW�UDSSRUW�YDQ�GH�DIGHOLQJ�
'LHUOLMNH�3URGXNWLH�ZHUG�GH�VSDQQLQJ�RSJHORVW�PHW�ZDW�HHQ�EH]ZHULQJVIRUPXOH�
OHHN��
'DW�ZDW�GH�15/2�KHHIW�JHPDDNW�LV�HHQ�YLVLH��SDV�DOV�KHW�DDQ�GH�0LQLVWHU�LV�
DDQJHERGHQ�JDDW�KHW�HHQ�SODQ�KHWHQ�
�'DW�KDG�ZHO� WRW�JHYROJ��HQ�ZDV�GDDUPHH�
PHHU�GDQ�HHQ�EH]ZHULQJVIRUPXOH��GDW�GH�YHUDQWZRRUGHOLMNKHLG�YRRU�GH�XLWYRH�
ULQJ�YDQ�KHW�PHHUMDUHQSODQ�ELM�KHW�PLQLVWHULH�NZDP�WH�OLJJHQ��,PPHUV��YLVLHV�KRHI�
MH�QLHW�XLW�WH�YRHUHQ��SODQQHQ�ZHO��=R�ZHUGHQ�GH�UROOHQ�YDQ�SDUWLFLSDQWHQRUJDQL�
VDWLH�HQ�YDQ�DGYLVHXU�YDQ�KHW�PLQLVWHULH�WLMGHOLMN�RS�HONDDU�DIJHVWHPG��¶7LMGHOLMN·��
ZDQW�DFKWHU�GH�YLQGLQJULMNH�IRUPXOH�EOLMIW�GH�VSDQQLQJ�EHVWDDQ��HYHQDOV�GH�YUDDJ�
ZDW� HU�PHW� GH� YLVLHV� HLJHQOLMN� JHEHXUGH� ²� RRN� ELQQHQ� GH�15/2�� RPGDW� KHW�
PDNHQ�YDQ�GH�YLVLHV�JHHQ�VLQHFXUH�ZDV��
� 'H�G\QDPLHN�YDQ�KHW�PDNHQ�YDQ�HHQ�PHHUMDUHQYLVLH��ZDDUPHH�GH�ZDDUGH�YDQ�
GH�RQGHUERXZ�RRN�EXLWHQ�GH�UDDG�]LFKWEDDU�ZHUG��EOHHN�GH�UHODWLH�WXVVHQ�UDDG�HQ�
DIGHOLQJHQ�VWHUN�RQGHU�GUXN�WH�]HWWHQ��+HW�SURFHV�ZDV�DUEHLGVLQWHQVLHI�HQ�GUHLJGH�
KHW�¶HLJHQOLMNH·�ZHUN�WH�RYHUVFKDGXZHQ��WHUZLMO�GH�UHVXOWDWHQ�YDQ�GH�PHHUMDUHQYL�
VLH� ZHLQLJ� ELMGURHJHQ� DDQ� GH� DIVWHPPLQJ� ELQQHQ� GH� DIGHOLQJHQ�� 'H� YLVLH� OHHN�
YRRUDO�WH�]LMQ�JHVFKUHYHQ�RP�GH�PRJHOLMNKHLG�WH�JHYHQ�HHQ�ODQGERXZEUHHG�RQ�
GHU]RHNVEHOHLG�WH�PDNHQ��'H�YHUDQWZRRUGHOLMNKHLG�GDDUYRRU�ODJ�QLHW�ELM�GH�OHGHQ�
YDQ�GH�YHOH�FRPPLVVLHV�LQ�GH�RQGHUERXZ��PDDU�ELM�KHW�PLQLVWHULH�HQ�GH�EHVWXUHQ�
YDQ�GH�LQVWLWXWHQ�HQ�GH�XQLYHUVLWHLW���
� 'DDUELM�NZDP�GDW�HU� LQ�GH�UDDG�HQ�ELM�KHW� VHFUHWDULDDW�RQYUHGH�ZDV�RYHU�GH�
ELMGUDJHQ� YDQ� GH� RQGHUERXZ�� GLH�PLQGHU� WRHNRPVWJHULFKW�ZDUHQ� GDQ� YDQ� HHQ�
PHHUMDUHQYLVLH� YHUZDFKW� PRFKW� ZRUGHQ�� 'H� RSNRPVW� YDQ� ELRWHFKQRORJLH� ODDW�
]LHQ�KRH�KHW�ZHUN�YDQ�GH�UDDG�RP�QLHXZH�RQWZLNNHOLQJHQ�WH�VLJQDOHUHQ�XLW�GH�
SDV� OLHS�PHW� KHW� GRRUJDDQGH�ZHUN� YDQ� GH� RQGHUERXZ��$OOHHQ� GRRU� EXLWHQ� GH�
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RQGHUERXZ�RP� WH� JDDQ�� NRQ� GH�15/2�ELRWHFKQRORJLH� RS� GH� DJHQGD� YDQ� GH�
ODQGERXZLQVWLWXWHQ�HQ�KHW�ODQGERXZPLQLVWHULH�NULMJHQ��,Q������ZHUG�JHFRQFOX�
GHHUG�GDW�KHW�RYHUOHJ�LQ�GH�RQGHUERXZ�WH�YULMEOLMYHQG�ZDV��GH�DIVWHPPLQJ�WXVVHQ�
UDDG�HQ�RQGHUERXZ�RQYROGRHQGH�HQ�KHW�JHKHHO�WH�EXUHDXFUDWLVFK��'ULH�MDDU�ODWHU�
ZHUG�PHW�GH�RQWPDQWHOLQJ�YDQ�GH�RQGHUERXZ�EHJRQQHQ���
� 'H�RQWZLNNHOLQJ�YDQ�GH�UHODWLH�PHW�KHW�PLQLVWHULH� OLHS� WHJHQJHVWHOG�DDQ�GLH�
PHW� GH� RQGHUERXZ��:HUG� GH� UHODWLH�PHW� GH� RQGHUERXZ� VWHHGV�PLQGHU�� LQ� GH�
MDUHQ�WDFKWLJ�ZHUG�GLH�PHW�KHW�PLQLVWHULH�MXLVW�VWHYLJHU��=R�VWHYLJ�GDW�GH�UDDG�]HOI�
ELMQD� RYHUERGLJ�ZHUG�� ,-NSXQW� LQ� GH� RQWZLNNHOLQJ� YDQ� GH� UHODWLH� LV� GH� RQGHU�
EUHQJLQJ� YDQ� KHW� VHFUHWDULDDW� ELQQHQ� GH� PLQLVWHULsOH� 'LUHFWLH� :HWHQVFKDS� HQ�
7HFKQRORJLH��'H�RUJDQLVDWRULVFKH�LQEHGGLQJ�LQ�KHW�PLQLVWHULH�ZHUG�YRRUDO�YHU�
RRU]DDNW�GRRU�GH�UHRUJDQLVDWLH�YDQ�712��(HQ�RQWZLNNHOLQJ�ZDDULQ�GH�15/2�
SDUW�QRFK�GHHO�KDG��PDDU�GLH�ZHO�PDDNWH�GDW�HU�HHQ�QLHXZH�¶PRHGHURUJDQLVDWLH·�
PRHVW�ZRUGHQ�JHYRQGHQ��+HW�LV�YHHO]HJJHQG�GDW�GH�RQGHUEUHQJLQJ�ELM�KHW�PL�
QLVWHULH�RS�GDW�PRPHQW�GH�PHHVW�ORJLVFKH�RSORVVLQJ�OHHN��%LM�GH�LQVWHOOLQJ�ZDV�GDW�
EHZXVW�QLHW�JHGDDQ��.HQQHOLMN�KDG�GH�URO�YDQ�VHFWRUUDDG�HQ�GH�LQYXOOLQJ�YDQ�GLH�
URO�YLD�GH�PHHUMDUHQYLVLHV�KHW�ZHUN�YDQ�GH�UDDG�DO�]RGDQLJ�RS�KHW�PLQLVWHULH�JH�
ULFKW��GDW�GH�LQ�GH�MDUHQ�YLMIWLJ�EHZXVW�JHFUHsHUGH�RQDIKDQNHOLMNKHLG�YDQ�KHW�PL�
QLVWHULH� QLHW� PHHU� QRGLJ� OHHN�� 'H� RYHUZHJLQJHQ� XLW� ����� JROGHQ� HFKWHU� QRJ�
VWHHGV��'H�VWHYLJH�UHODWLH�PHW�KHW�PLQLVWHULH�GUHLJGH�GH�UDDG�HFKWHU�WH�YHUVWLNNHQ�
HQ�DOOHHQ�GRRU�LQ������HHQ�QLHXZH�RQDIKDQNHOLMNH�SRVLWLH�LQ�WH�QHPHQ�OXNWH�KHW�
ZHHU�HHQ�EDODQV�WH�YLQGHQ�WXVVHQ�GH�UHODWLH�PHW�KHW�YHOG�HQ�GLH�PHW�GH�RYHUKHLG��
� (pQ�EHODQJULMNH�WHQGHQV�LQ�GH�SRVLWLRQHULQJ�YDQ�GH�UDDG�PDJ�QLHW�RQYHUPHOG�
EOLMYHQ��9DQDI������EUHLGGH�GH�RPJHYLQJ�YDQ�GH�15/2�]LFK�JHVWDGLJ�XLW��]RZHO�
ELM� GH� SDUWLFLSDQWHQ�� KHW� RQGHU]RHNVYHOG� HQ� ELM� GH� EHOHLGVWHUUHLQHQ�� 0HW� GH�
QLHXZH�LQVWHOOLQJVEHVFKLNNLQJ�LQ������JLQJHQ�RQGHU]RHNVRUJDQLVDWLHV�GHHOQHPHQ�
GLH�QLHW�GLUHFW�RQGHU�KHW�PLQLVWHULH�YLHOHQ��,Q�GH�GDDURSYROJHQGH�MDUHQ�NZDPHQ�
PHW�GH�YHUPDDWVFKDSSHOLMNLQJ�YDQ�KHW�RQGHU]RHN�HQ�GH�LQYRHULQJ�YDQ�KHW�VHFWRU�
UDGHQVWHOVHO� RUJDQLVDWLHV� YDQ� EXLWHQ� KHW� ODQGERXZYHOG� LQ� EHHOG�� GH� GLHUHQEH�
VFKHUPLQJ�HQ�PLOLHXRUJDQLVDWLHV��KHW�0LQLVWHULH�YDQ�:HWHQVFKDSVEHOHLG�HQ�DQGH�
UH� VHFWRUUDGHQ�� GH� 0LQLVWHULHV� YDQ� 5XLPWHOLMNH� 2UGHQLQJ� HQ� 0LOLHXK\JLsQH��
1DWXXUEHKHHU�HQ�PLOLHXEHOHLG�UDDNWHQ�VWHHGV�PHHU�YHUZHYHQ�PHW�KHW�ODQGERXZ�
EHOHLG�HQ�GDDUPHH�RRN�PHW�GH�DJHQGD�YDQ�GH�15/2��0HW�GH�ELRWHFKQRORJLH�
ZHUG�RQGHU]RHN�DDQ�DQGHUH�XQLYHUVLWHLWHQ�YDQ�EHODQJ�HQ�KHW�0LQLVWHULH�YDQ�(FR�
QRPLVFKH�=DNHQ�� YHUDQWZRRUGHOLMN� YRRU� KHW� WHFKQRORJLHEHOHLG��ZHUG�RRN�GHHO�
YDQ�GH�RPJHYLQJ��$OKRHZHO�KHW�QLHW�GLUHFW�GXLGHOLMN�LV�KRH�HON�YDQ�GH�XLWEUHL�
GLQJHQ�GH�UDDG�EHwQYORHG�KHHIW��NDQ�KHW�ELMQD�QLHW�DQGHUV�GDQ�GDW�GH]H�XLWEUHL�
GLQJHQ�PHHVSHHOGHQ�LQ�GH�MDUHQ�WDFKWLJ�WRHQ�GH�UDDG�QRFK�GH�UHODWLH�PHW�GH�RQ�
GHUERXZ�QRFK�GLH�PHW�KHW�PLQLVWHULH�PHHU�LQ�GH�KDQG�NRQ�KRXGHQ���
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� �����15/2�DOV�VHFWRUUDDG�
� %LM�GH�LQVWHOOLQJ�LQ������ZDV�GH�15/2�HHQ�XQLHNH�RUJDQLVDWLH��LQ�GLH�]LQ�GDW�
KLM�GH�HHUVWH�ZDV�PHW�GH�WDDN�RP�RQGHU]RHN�WH�FR|UGLQHUHQ��0HW�GH�RSERXZ�YDQ�
GH� RQGHUERXZ�NUHHJ�KLM� HFKWHU� DO� VQHO� NDUDNWHULVWLHNHQ� YDQ� HHQ� W\SLVFKH� ODQG�
ERXZRUJDQLVDWLH� DOV� KHW� /DQGERXZVFKDS� HQ� GH� SURGXFWVFKDSSHQ�� 0HW� GH� RS�
NRPVW�YDQ�KHW�ZHWHQVFKDSVEHOHLG�HQ�PHW�QDPH�GH�LQVWHOOLQJHQ�YDQ�VHFWRUUDGHQ��
RQWVWRQGHQ�LQ�DQGHUH�VHFWRUHQ�YHUJHOLMNEDUH�RUJDQLVDWLHV�GLH�WRW�GRHO�KDGGHQ�GRRU�
RYHUOHJ�HQ�YHUNHQQLQJHQ�RQGHU]RHN�WH�FR|UGLQHUHQ�HQ�GH�RYHUKHLG�WH�DGYLVHUHQ��
'H�VSHFLILHNH�LQVWUXPHQWHQ�GLH�GH�15/2�LQ]HWWH��KRHYHQ�QLHW�GLUHFW�WH�ZHUNHQ�
LQ�DQGHUH�VHFWRUHQ�HQ�LQ�GH�KXLGLJH�VLWXDWLH��:DW�ZHO�JHOHHUG�NDQ�ZRUGHQ�XLW�GH�
JHVFKLHGHQLV�YDQ�GH�15/2��LV�KHW�EHODQJ�RP�HHQ�LQIUDVWUXFWXXU�WH�FUHsUHQ�YRRU�
GH�DIVWHPPLQJ�YDQ�RQGHU]RHN��PDDWVFKDSSHOLMNH�RQWZLNNHOLQJHQ�HQ�RYHUKHLGVEH�
OHLG��
� 'H�JHVFKLHGHQLV�YDQ�GH�15/2�PDDNW�EHJULMSHOLMN�GDW�RUJDQLVDWLHV�GLH�WDNHQ�
KHEEHQ�DOV�GH�15/2��QRRLW�SUHFLHV�KHW]HOIGH�NXQQHQ�HQ�]XOOHQ�]LMQ��'H�15/2�
PRHVW�LQ�]LMQ�RQWZLNNHOLQJ�VWHHGV�HHQ�SRVLWLH�YLQGHQ�GLH�]LMQ�URO�DOV�LQWHUPHGLDLU�
LQ�KHW�RQGHU]RHNVYHOG�HQ�WXVVHQ�RQGHU]RHNVYHOG�HQ�RYHUKHLG�OHJLWLPHHUGH��9RRU�
DQGHUH�LQWHUPHGLDLUH�RUJDQLVDWLHV�PDJ�ZRUGHQ�YHUZDFKW�GDW�KHW]HOIGH�JHOGW��$I�
KDQNHOLMN�YDQ�GH�LQKRXGHOLMNH�RQWZLNNHOLQJ�LQ�KHW�EHOHLG�HQ�LQ�KHW�RQGHU]RHN�HQ�
DIKDQNHOLMN� YDQ�GH� G\QDPLHN� YDQ� GH� VHFWRUUDDG� ]HOI�� ]XOOHQ� GH�ZHUN]DDPKHGHQ�
PHHU� EHOHLGVJHULFKW� RI� PHHU� RQGHU]RHNVJHULFKW� ]LMQ� HQ� PHHU� YHUQLHXZHQG� RI�
PHHU�JHULFKW�RS�EHVWDDQGH�FR|UGLQDWLHYUDDJVWXNNHQ��'LH�GLYHUVLWHLW� LV�RQYHUPLM�
GHOLMN���
� :DW�RRN�RQYHUPLMGHOLMN� OLMNW�� JH]LHQ�GH�JHVFKLHGHQLV�YDQ�GH�15/2�� LV� GDW�
YURHJ�RI�ODDW�GH�OHJLWLPLWHLW�YDQ�GHUJHOLMNH�RUJDQLVDWLHV�RQGHU�GUXN�NRPW�WH�VWDDQ��
2P�JRHG�WH�NXQQHQ�IXQFWLRQHUHQ��PRHWHQ�GHUJHOLMNH�RUJDQLVDWLHV�HHQ�MXLVWH�ED�
ODQV�YLQGHQ�WXVVHQ�GH�EHODQJHQ�YDQ�GH�YHUVFKLOOHQGH�EHWURNNHQHQ��'LH�EDODQV�LV�
HFKWHU� QLHW� VWDELHO��'H� YHUVFKLOOHQGH� EHODQJHQ� YHUDQGHUHQ� YDQ� JHZLFKW� DO� QDDU�
JHODQJ�YHUDQGHULQJHQ�LQ�KHW�EHOHLG��YHUQLHXZLQJHQ�LQ�KHW�RQGHU]RHN�RI�QLHXZH�
RQWZLNNHOLQJHQ�LQ�GH�VHFWRU��(HQ�LQWHUPHGLDLUH�RUJDQLVDWLH�GLH�QLHW�NDQ�LQVSHOHQ�
RS�GHUJHOLMNH� YHUDQGHULQJHQ�� ]DO� RQGHU� GUXN�NRPHQ� WH� VWDDQ��:LH� HHQ� VWDELHOH�
LQWHUPHGLDLUH� IXQFWLH� GHQNW� WH� NXQQHQ� GHILQLsUHQ� WXVVHQ� RYHUKHLG� HQ� RQGHU�
]RHNVYHOG�� YHURQDFKW]DDPW�GH�G\QDPLHN�YDQ� ]RZHO�GH�RYHUKHLG� DOV�KHW�RQGHU�
]RHN��
� 2UJDQLVDWLHV� ZDDUYDQ� GH� GLUHFWH� LQVWUXPHQWHQ� EHSHUNW� EOLMYHQ� WRW� RYHUOHJ��
FRPPLVVLHV�� UDSSRUWHQ�� YHUNHQQLQJHQ�� DGYLH]HQ�H�G��ZDDUYDQ�GH� HIIHFWLYLWHLW� DI�
KDQJW�YDQ�GH�EHUHLGZLOOLJKHLG�YDQ�DQGHUHQ��]LMQ�QRJ�PDNNHOLMNHU�WHU�GLVFXVVLH�WH�
VWHOOHQ��=LM�ZHNNHQ� DO� VQHO� GH� LQGUXN�GH�RQWZLNNHOLQJHQ� WH� YHUWUDJHQ� LQ� SODDWV�
YDQ�WH�EHVSRHGLJHQ��(FKWHU��GH�¶LQGLUHNWH�FR|UGLQDWLH·�NDQ�EHWHU�JH]LHQ�ZRUGHQ�
DOV�VPHHUROLH��6PHHUROLH�]DO�QLHW�VQHO�ZRUGHQ�JH]LHQ�DOV�HHQ�EHODQJULMN�RQGHUGHHO�
YDQ�KHW�V\VWHHP��ODDW�VWDDQ�GDW�KHW�DQGHUH�RQGHUGHOHQ�LQ�EHZHJLQJ�]HW��2S�RQW�
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ZHUSHQ�HQ�ERXZWHNHQLQJHQ�RQWEUHHNW�KHW��7RFK�LV�KHW�YRRU�GH�ZHUNLQJ�HVVHQWL�
HHO��=RQGHU�VPHHUROLH� ORRSW�GH�]DDN�YDVW��=HOIV�PHW�GH�YHUNHHUGH�ROLH�GUDDLW�GH�
PDFKLQHULH�QLHW�]RDOV�KHW�]RX�NXQQHQ��+HW�LV�PRJHOLMN�KHW�ODQGERXZRQGHU]RHN�
WH�EHVFKULMYHQ�]RQGHU�GH�15/2�WH�QRHPHQ��0DDU�GH�JHVFKLHGHQLV�YDQ�GH�15�
/2�ODDW�]LHQ�KRHYHHO�ZHUN�HU�YHU]HW�PRHW�ZRUGHQ�RP�DFWLYLWHLWHQ�LQ�HHQ�VHFWRU�
RS�HONDDU�DI�WH�VWHPPHQ�²�KHW�JHSORHWHU�DDQ�GH�PHHUMDUHQYLVLHV��KHW�YHUJDGHUHQ�
YDQ�RSHHQYROJHQGH�FRPPLVVLHV�RS�KHW�JHELHG�YDQ�DOWHUQDWLHYH�ODQGERXZ�HQ�KHW�
JHWUHN�RP�ELRWHFKQRORJLH�RQGHU�GH�DDQGDFKW�WH�NULMJHQ��
� ,QWHUPHGLDLUH�RUJDQLVDWLHV�DOV�GH�15/2�ZRUGW�DO�WH�YDDN�OLFKWYDDUGLJ�GH�YUDDJ�
QDDU�GH�HIIHFWLYLWHLW�RI�GH�WRHJHYRHJGH�ZDDUGH�YDQ�KXQ�ZHUN]DDPKHGHQ�JHVWHOG��
+XQ� EHVWDDQVUHFKW� ]RXGHQ� ]LM� PRHWHQ� RQWOHQHQ� DDQ� GH� GLUHFWH� RSYROJLQJ� YDQ�
KXQ� DGYLH]HQ�� =RQGHU� KHW� EHODQJ� YDQ� HHQ� GHUJHOLMNH� ¶GRRUZHUNLQJ·� WH� ZLOOHQ�
RQWNHQQHQ��PRHW� WHJHOLMNHUWLMG�ZRUGHQ� RQGHUNHQG� GDW� HHQ� GHUJHOLMNH� YUDDJ� GH�
SRVLWLH�YDQ�GHUJHOLMNH�RUJDQLVDWLHV�DOV�LQWHUPHGLDLU��DOV�RUJDQLVDWLH�YDQ�RUJDQLVDWLH��
PLVNHQW��+HW�HFKWH�VXFFHV�YDQ�GH�15/2�]LW�QLHW�LQ�GH�DI]RQGHUOLMNH�LQLWLDWLHYHQ�
RP� YDQ]HOIVSUHNHQGKHGHQ� WH� FUHsUHQ�� GH� YDQ]HOIVSUHNHQGKHLG� YDQ� RYHUOHJ�� YDQ�
DOWHUQDWLHYH� ODQGERXZ�� YDQ� ELRWHFKQRORJLH�� YDQ� PDDWVFKDSSHOLMNH� SULRULWHLWHQ��
YDQ�VWUDWHJLVFK�GHQNHQ��+HW�HFKWH�VXFFHV�YDQ�GH�ZHUNLQJ�YDQ�GH�15/2�LV�GDW�HU�
JHGXUHQGH�ODQJH�WLMG�HHQ�LQIUDVWUXFWXXU�ZDV�RP�GHUJHOLMNH�YDQ]HOIVSUHNHQGKHGHQ�
WH�NXQQHQ�PDNHQ�YRRUGDW�GH�EHWURNNHQHQ�GLH�DOV�YDQ]HOIVSUHNHQGKHGHQ�JLQJHQ�
]LHQ���
� 2RN�ELQQHQ�PLQLVWHULHV�HQ�ELM�RQGHU]RHNVRUJDQLVDWLHV�]LMQ�HU�GH�FRPSHWHQWLHV�
RP� RS� DG�KRFEDVLV� FRPPLVVLHV� WH� FUHsUHQ� ²� GHQN� ELMYRRUEHHOG� DDQ� GH� HHUVWH�
FRPPLVVLH� GLH� DGYLVHHUGH� RYHU� DOWHUQDWLHYH� ODQGERXZ��0DDU� DOWHUQDWLHYH� ODQG�
ERXZ�ZHUG�SDV�YDQ]HOIVSUHNHQG�RPGDW�GH�15/2�JHGXUHQGH� ODQJH� WLMG�GH�EH�
WURNNHQHQ�ELM�HONDDU�ZLVW�WH�EUHQJHQ��KHW�EHJULS�KDQWHHUEDDU�ZLVW�WH�PDNHQ�HQ�WH�
KRXGHQ�YRRU�EHOHLG�HQ�RQGHU]RHN�HQ�GDDUPHH�FRQWLQXwWHLW�DDQEUDFKW�LQ�GH�FR|U�
GLQDWLH��'H�15/2�GHHG�GDW� LQ� HHQ�RPJHYLQJ�GLH� VWHHGV�YHUDQGHUGH� HQ� VWHHGV�
DQGHUH�HLVHQ�VWHOGH�DDQ�GH�EHPLGGHOLQJ��'H�FRQWLQXwWHLW�NRQ�DOOHHQ�ZRUGHQ�JH�
ZDDUERUJG��HQ�GDW�LV�KHW�VXFFHV�YDQ�KHW�YRRUWEHVWDDQ��GRRU�GH�G\QDPLHN�GLH�GH�
15/2�LQ�KHW�LQVWUXPHQWDULXP�EUDFKW�HQ�ZDDUPHH�KLM�NRQ�LQVSHOHQ�RS�GH�YHU�
DQGHUHQGH�RPVWDQGLJKHGHQ��
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,Q������ZHUG�GH�1DWLRQDOH�5DDG�YRRU�/DQGERXZNXQGLJ�2QGHU]RHN� �15/2��
RSJHULFKW�RP�KHW�RQGHU]RHN�DDQ�GH�LQVWLWXWHQ�YRRU�ODQGERXZRQGHU]RHN�WH�FR�
|UGLQHUHQ��'H�RUJDQLVDWLH�RQWZLNNHOGH�]LFK�VQHO�WRW�HHQ�W\SLVFKH�ODQGERXZRUJD�
QLVDWLH��ZDDULQ�FR|UGLQDWLH�ZHUG�EHUHLNW�GRRU�YHHO�RYHUOHJ�LQ�FRPPLVVLHV�HQ�VXE�
FRPPLVVLHV��,Q������ZHUG�GH�15/2�RPJHYRUPG�WRW�KHW�,QQRYDWLHQHWZHUN�PHW�
DOV�GRHO�JUHQVYHUOHJJHQGH�LQQRYDWLHV�LQ�GH�ODQGERXZVHFWRU�WH�VWLPXOHUHQ��*HGX�
UHQGH����MDDU�KHHIW�GH�UDDG�JHIXQFWLRQHHUG�WXVVHQ�KHW�0LQLVWHULH�YDQ�ODQGERXZ��
KHW�ODQGERXZRQGHU]RHN�HQ�GH�ODQGERXZVHFWRU��,Q�GLH�WLMG�YHUDQGHUGH�GH�RPJH�
YLQJ�YDQ�GH�UDDG�DDQ]LHQOLMN�GRRU�GH�RSNRPVW�YDQ�KHW�PLOLHXYUDDJVWXN��GH�KHU�
ZDDUGHULQJ�YDQ� DOWHUQDWLHYH� ODQGERXZ��GH�RQWZLNNHOLQJ�YDQ�ELRWHFKQRORJLH� HQ�
´DJUR�LQGXVWULHµ��GH�LQVWLWXWLRQDOLVHULQJ�YDQ�KHW�ZHWHQVFKDSVEHOHLG�HQ�QLHW�LQ�GH�
PLQVWH� SODDWV� GRRU� GH� PRGHUQLVHULQJVFULVLV� LQ� GH� ODQGERXZ�� (Q� GXV� PRHVW� GH�
15/2�VWHHGV�RS�]RHN�QDDU�HHQ�RSWLPDOH�LQYXOOLQJ�YDQ�]LMQ�FR|UGLQDWLHWDDN��'DW�
GHHG�KLM�PHW�HHQ�UHODWLHI�NOHLQ�VHFUHWDULDDW�HQ�EHVFKHLGHQ�ILQDQFLsOH�PLGGHOHQ��'H�
UDDG� KDG� JHHQ�PRJHOLMNKHGHQ� RP� DIVSUDNHQ� DI� WH� GZLQJHQ� RI� EHVOXLWHQ� RS� WH�
OHJJHQ��8LWNRPVWHQ�YDQ�GLVFXVVLHV�ZDUHQ�´QLHW�PHHUµ�GDQ�HHQ�DGYLHV��
� 'H]H�VWXGLH�EHVFKULMIW�GH�JHVFKLHGHQLV�YDQ�GH�1DWLRQDOH�5DDG�YDQ�/DQGERXZ�
NXQGLJ� 2QGHU]RHN�� 'H� 15/2� ZDV� HHQ� VHFWRURUJDQLVDWLH�� PDDU� ZHO� ppQ� GLH�
RQGHU�LQYORHG�YDQ�YHUDQGHUHQGH�H[WHUQH�RPVWDQGLJKHGHQ�HQ�GRRU�GH�HLJHQ�RQW�
ZLNNHOLQJ�YULMZHO�FRQVWDQW�LQ�EHZHJLQJ�ZDV��'H�UDDG�GLH�LQ������RYHUJDDW�LQ�KHW�
,QQRYDWLHQHWZHUN�OLMNW�EHKDOYH�LQ�GH�QDDP�ZHLQLJ�RS�GH�UDDG�GLH�LQ������ZHUG�
RSJHULFKW��'H�YHUDQGHULQJHQ�KHEEHQ�DOOHV�WH�PDNHQ�PHW�GH�VSHFLILHNH�URO�YDQ�GH�
RUJDQLVDWLH�DOV�LQWHUPHGLDLU��+HW�LV�HHQ�RUJDQLVDWLH�GLH�WXVVHQ�DQGHUH�RUJDQLVDWLHV�
LQ� GH� VHFWRU� VWDDW� HQ� RQWZLNNHOLQJHQ� LQ� GH� ODQGERXZ� HQ� KHW� ODQGERXZEHOHLG�
PRHW� YHUWDOHQ� LQ� RQGHU]RHNVEHOHLG� HQ� GH�ZHWHQVFKDSSHOLMNH� HQ� WHFKQRORJLVFKH�
RQWZLNNHOLQJHQ� LQ�KHW� ODQGERXZRQGHU]RHN�PRHW� LQWHJUHUHQ� LQ�RYHUKHLGVEHOHLG�
HQ�ODQGERXZRQWZLNNHOLQJ��(U�]LMQ�PDDU�ZHLQLJ�RUJDQLVDWLHV�EHNHQG�GLH�RYHU�HHQ�
]R�ODQJH�SHULRGH�DOV�GH�15/2�GH�WDDN�KHEEHQ�YHUYXOG�RP�WRW�GLH�DIVWHPPLQJ�WH�
NRPHQ�HQ�GDW�GRHQ�RS�EDVLV�YDQ�RYHUOHJ��+RH�KHHIW�GH�15/2�]LFK�RQWZLNNHOG�
WXVVHQ������HQ�����"�,Q�KRHYHUUH�ZDV�GH�15/2�LQ�VWDDW�RP�LQ�WH�VSHOHQ�RS�GH�
YHUDQGHULQJHQ�HQ�KRH�GHHG� ]LM� GDW"�:HONH� URO� VSHHOGH�GH�15/2�DOV� LQWHUPH�
GLDLUH�RUJDQLVDWLH�LQ�GH�RQWZLNNHOLQJ�YDQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN"�+HHIW�
GH�15/2�HIIHFW�JHKDG�HQ�]R�MD�ZHON�HIIHFW�KDG�KLM"�
�
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� 2QWZLNNHOLQJ�YDQ�GH�RUJDQLVDWLH�
� ,Q�GH�JHVFKLHGHQLV� YDQ�GH�15/2�]LMQ� HU� YHUVFKLOOHQGH� VWDGLD� WH�KHUNHQQHQ�
ZDDULQ�GH�UDDG�VWHHGV�HHQ�QLHXZ�HYHQZLFKW�ZLVW�GH�YLQGHQ�LQ�HLJHQ�RQWZLNNH�
OLQJ�HQ�H[WHUQH�YHUDQGHULQJHQ��'H�HHUVWH�15/2�ZHUG�RQGHUJHEUDFKW�ELM�712��
HQ�FRQFHQWUHHUGH�]LFK�YRRUDO�RS�GH�FR|UGLQDWLH�YDQ�KHW�RQGHU]RHN�DDQ�GH�ODQG�
ERXZLQVWLWXWHQ��,Q������ZHUG�GH�15/2�RSQLHXZ�LQJHVWHOG�HQ�KHW�ZHUNWHUUHLQ�
XLWJHEUHLG� YDQ� ODQGERXZLQVWLWXWHQ� QDDU� KHW� KHOH� JHELHG� YDQ� ODQGERXZNXQGLJ�
RQGHU]RHN�� ,Q� SODDWV� YDQ� HHQ� DGYLHVUDDG� RQGHU� 712� JLQJ� GH� UDDG� ]LFK� VWHHGV�
PHHU�]LHQ�DOV� HHQ�]RJHQDDPGH�SDUWLFLSDQWHQRUJDQLVDWLH��ZDDULQ�RRN� LQVWHOOLQJHQ�
PHHGHGHQ�ZDDURYHU� GH� RYHUKHLG�ZHLQLJ� FR|UGLQHUHQGH�PDFKW� KDG��2QGHU� GH�
NRHSHO�YDQ�GH�15/2�RQWVSRQ��]LFK�HHQ�JURRW�QHWZHUN�YDQ�FRPPLVVLHV�HQ�RYHU�
OHJRUJDQHQ�� LQ�GH�ZDQGHOJDQJHQ�EHNHQG�DOV�GH�RQGHUERXZ�� � ,Q������ZHUG�KLM�
RRN� HHQ� VHFWRUUDDG� HQ� GHHO� YDQ� VWHOVHO� YDQ� DGYLHVUDGHQ� YRRU� KHW�ZHWHQVFKDSV�
EHOHLG�YDQ�GH�RYHUKHLG��,Q������YHUKXLVGH�GH�UDDG�DOV�JHYROJ�YDQ�HHQ�UHRUJDQLVD�
WLH�YDQ�GH�PRHGHURUJDQLVDWLH�712��QDDU�KHW� WRHQPDOLJH�0LQLVWHULH�YDQ�/DQG�
ERXZ��1DWXXUEHKHHU� HQ� 9LVVHULM�� (HQ� FRQVWUXFWLH� GLH� LQ� ����� ZHHU� RQJHGDDQ�
JHPDDNW�ZHUG�RPGDW�KHW�ODQJH�WHUPLMQ�ZHUN��YDQ�GH�UDDG�GUHLJGH�WH�YHUVWLNNHQ�
LQ�KHW�GDJHOLMNVH�EHOHLGVZHUN�YDQ�KHW�PLQLVWHULH��'H�UDDG�ZHUG�ZHHU�EXLWHQ�KHW�
PLQLVWHULH�JHSODDWVW�� ,Q������ZHUG�YRRU�GH� ODDWVWH�NHHU�RSQLHXZ�HHQ�1DWLRQDOH�
5DDG�YRRU�/DQGERXZNXQGLJ�2QGHU]RHN�LQJHVWHOG��+HW�SDUWLFLSDWLHPRGHO�LV�GDQ�
DO� YHUODWHQ� HQ� GH� FRPPLVVLHVWUXFWXXU� VWHUN� JHUHGXFHHUG�� 'H� KRRIGWDDN� ZHUG�
VWUDWHJLVFKH�EHOHLGVYRUPLQJ��ZDDUELM�GH�YHUQLHXZLQJ�YDQ�GH�ODQGERXZ�EHODQJULM�
NHU�ZDV�GDQ�GH�FR|UGLQDWLH�YDQ�KHW�RQGHU]RHN��
� ,Q�KRRIGVWXN���EHVFKULMYHQ�ZLM�GH�RQWZLNNHOLQJ�YDQ�GH�RUJDQLVDWLH�LQ�GHWDLO��
,Q� GDW� KRRIGVWXN� EOLMNW� GDW� GH� ERYHQVWDDQGH� SHULRGLVHULQJ� LQ� ]HNHUH� ]LQ�NXQVW�
PDWLJ�LV��)RUPHOH�RUJDQLVDWLHYHUDQGHULQJHQ�YROJGHQ�RS�HHUGHUH�YHUDQGHULQJHQ�LQ�
GH� UHODWLHV�HQ� LQWHUDFWLHV�PHW�H[WHUQH�SDUWLMHQ�HQ� LQ�GH�ZLM]H�YDQ� IXQFWLRQHUHQ��
'DW�ZDV�DO�]R�ELM�GH�RSULFKWLQJ�HQ�GDW�JROG�LQ�IHLWH�RRN�YRRU�GH�ODWHUH�YHUDQGH�
ULQJHQ��(ONH�QLHXZH�UDDG�ZDV�HHQ�IRUPHOH�EHYHVWLJLQJ�YDQ�HHUGHUH��]HOI�LQJH]HWWH�
YHUQLHXZLQJHQ� LQ� KHW� IXQFWLRQHUHQ� YDQ� GH� UDDG��'LH� FRPSHWHQWLH� RP� ]LFK]HOI�
VWHHGV� WH� YHUQLHXZHQ� EOLMNW� ppQ� YDQ� GH� EHODQJULMNVWH� VXFFHVIDFWRUHQ� YDQ� GH�
15/2�DOV�LQWHUPHGLDLUH�RUJDQLVDWLH��
�
� ,QVWUXPHQWHQ�HQ�FRPSHWHQWLHV�
� 2RN�GH�LQVWUXPHQWHQ�GLH�GH�RUJDQLVDWLH�RQWZLNNHOGH�ZHUGHQ�VWHHGV�DDQJHSDVW�
DDQ� GH� YHUDQGHUHQGH� RPJHYLQJ�� 'H� EHODQJULMNVWH� WDDN� GLH� GH�15/2� ELM� ]LMQ�
LQVWHOOLQJ�PHHNUHHJ��ZDV� GH� FR|UGLQDWLH� YDQ� KHW� RQGHU]RHN��0DDU� FR|UGLQDWLH��
KRH]HHU�RRN�YHUZHYHQ�PHW�RQ]H�PRGHUQH�PDDWVFKDSSLM� LV�HHQ�PRHLOLMN�EHJULS��
&R|UGLQDWLH�LV�]HNHU� ODVWLJ�YRRU�HHQ�RUJDQLVDWLH�GLH�KHW�RQWEUHHNW�DDQ�NUDFKWLJH�
PLGGHOHQ��]RDOV�GH�15/2��'H�EHJLQMDUHQ�YDQ�GH�15/2�ZHUGHQ�VWHUN�JHNHQ�
PHUNW�GRRU�GH�3URMHFWDGPLQLVWUDWLH��(HQ�DPELWLHXV�SURMHFW�ZDDULQ�DO�KHW�RQGHU�
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]RHN�YLD�IRUPXOLHUHQ�JHVWUXFWXUHHUG�ZHUG�LQ�NHQJHWDOOHQ�HQ�WUHIZRRUGHQ�HQ�WRH�
JDQNHOLMN� JHPDDNW� YRRU� FR|UGLQDWLH�� 'RRU� KHW� LQYHQWDULVHUHQGH� ZHUN� YDQ� GH�
15/2�ZHUG�RRN�YRRU�GH�RQGHU]RHNVLQVWLWXWHQ�]HOI�]LFKWEDDU�ZDW�YRRU�RQGHU�
]RHN�]LM�GHGHQ�HQ�ZDW�DQGHUH�LQVWLWXWHQ�GHGHQ��'DW�NOLQNW�EDQDDO��PDDU�KHW�V\V�
WHPDWLVFK�UHJLVWUHUHQ�YDQ�RQGHU]RHNVLQVSDQQLQJHQ�]RX�EXLWHQ�GH�ODQGERXZVHFWRU�
SDV�RSNRPHQ�LQ�GH�MDUHQ�WDFKWLJ��'H�SURMHFWDGPLQLVWUDWLH�IDFLOLWHHUGH�GH�FR|UGL�
QDWLH�WXVVHQ�RQGHU]RHNVLQVWLWXWHQ��]RDOV�GLH�YRRUDO�LQ�GH�RQGHUERXZ�SODDWV�YRQG��
=R� RQWZLNNHOGH� GH� 15/2� ]LFK� DOV� HHQ� DJJUHJDWLHSXQW� ZDDU� LQIRUPDWLH� RYHU�
RQGHU]RHN�YHU]DPHOG� HQ�JHVWUXFWXUHHUG�ZHUG�HQ� DFWRUHQ�HONDDU�RQWPRHWWHQ�HQ�
VWUDWHJLHsQ�RS�HONDDU�NRQGHQ�DIVWHPPHQ�LQ�GH�RQGHUERXZ���
� ,Q�GLH�HHUVWH�MDUHQ�ZHUG�RS�GLH�PDQLHU�YRRUNRPHQ�GDW�HU�RYHUODS�ZDV�LQ�KHW�
RQGHU]RHN�� HQ�ZHUGHQ� LQ� LHGHU� JHYDO�RS�RUJDQLVDWRULVFK�QLYHDX�� JDWHQ�JHGLFKW��
:DDU�PRJHOLMNKHGHQ� YRRU� LQWHUHVVDQW� ODQGERXZNXQGLJ� RQGHU]RHN� GRRU� GH� LQ�
VWLWXWHQ�ZHUGHQ�JHPLVW��VWHOGH�GH�15/2�FRPPLVVLHV� LQ�RSGDW�´DOV�YDQ]HOIµ�KHW�
QRRG]DNHOLMNH�RQGHU]RHN�RSNZDP��9DQDI������ZHUG�GH�RUJDQLVDWLH�]R�LQJHULFKW�
GDW�QDDVW�KHW�KRUL]RQWDOH�RYHUOHJ�WXVVHQ�SDUWLFLSDQWHQ�²�RI�OLHYHU�JH]HJG�GRRU�KHW�
KRUL]RQWDOH�RYHUOHJ�YDQ�GH�SDUWLFLSDQWHQ�KHHQ�²�HHQ�YHUWLFDOH�VWUXFWXXU�JHYORFK�
WHQ�ZHUG�GLH�KHW�PRJHOLMN�PRHVW�PDNHQ�RP�WH�DGYLVHUHQ�RYHU�GH�RUJDQLVDWRUL�
VFKH�DVSHFWHQ�YDQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN��'H�FRPSHWHQWLH�RP�PHQVHQ�
ELM�HONDDU�WH�EUHQJHQ��FRPPLVVLHV�VDPHQ�WH�VWHOOHQ�HQ�FRPPLVVLHV�DDQ�KHW�ZHUN�WH�
KRXGHQ�LV�HHQ�HVVHQWLHHO�HOHPHQW�LQ�GH�RQWZLNNHOLQJ�YDQ�GH�15/2��'DQN]LM�GLH�
FRPSHWHQWLH�NRQ�KHW� LQ�GH� MDUHQ�]HYHQWLJ�RRN�EHJLQQHQ�PHW�KHW�RSVWHOOHQ�YDQ�
PHHUMDUHQYLVLHV�HQ�ODWHU�KHW�YHUNHQQHQ�YDQ�RQWZLNNHOLQJHQ�LQ�ZHWHQVFKDS��WHFK�
QRORJLH��ODQGERXZ�HQ�PDDWVFKDSSLM��
� ,Q�KRRIGVWXN���YDQ�GH]H�VWXGLH�EHVFKULMYHQ�ZLM�GH�RQWZLNNHOLQJ�YDQ�GH�PHHU�
MDUHQYLVLHV�DOV�YRRUEHHOG�YDQ�GH�G\QDPLHN�YDQ�GH�LQVWUXPHQWHQ�YDQ�GH�RUJDQLVD�
WLH��'LW�LQVWUXPHQW�GHHG�]LMQ�LQWUHGH�LQ�GH�ZHUN]DDPKHGHQ�YDQ�GH�UDDG�LQ�������
,Q�GH�ORRS�YDQ�GH�MDUHQ�]HYHQWLJ�RQWZLNNHOGH�GH�15/2�KHW�LQVWUXPHQW�VWHHGV�
YHUGHU��7RHQ�GH� UDDG�RRN�VHFWRUUDDG�ZHUG��ZHUG�KHW� LQVWUXPHQW�JH]LHQ�DOV�KHW�
EHVWH� GDW� KHW� KDG�� ,Q� GH� MDUHQ� WDFKWLJ� YHUVFKLMQHQ� WHUUHLQGHNNHQGH�PHHUMDUHQ�
YLVLHV��PHW�ELMGUDJHQ�YDQ�GH�KHOH�RQGHUERXZ��0DDU�GH�QDGUXN�RS�GH�SDUWLFLSDWLH�
YDQXLW�GH�RQGHUERXZ�KDG�RRN�QDGHOHQ��+HW�EOHHN�PRHLOLMN� WH�]LMQ�RP�QLHXZH�
RQGHUZHUSHQ�DOV�ELRWHFKQRORJLH�RQGHU�GH�DDQGDFKW�YDQ�RQGHU]RHNHUV�WH�EUHQJHQ�
HQ�YDQ�RQGHURS�LQ�GH�PHHUMDUHQYLVLH��$OOHHQ�YLD�LQWHUYHQWLH�YDQXLW�GH�UDDG�OXNWH�
GDW��+HW�EHVHI�JURHLW�GDW�GH]H�PHHUMDUHQYLVLHV�RQYROGRHQGH� VWUDWHJLVFKH�ZDDUGH�
KDGGHQ��'H�LQEUHQJ�YDQ�GH�SDUWLFLSDQWHQ�ZHUG�PLQGHU�HQ�PLQGHU�DORPYDWWHQG��
8LWHLQGHOLMN� YHUDQGHUGHQ� GH� LQVWUXPHQWHQ� YRRU� YLVLHYRUPLQJ� LQ� YHUNHQQLQJHQ�
YDQ�QLHXZH�PRJHOLMNKHGHQ�YRRU�GXXU]DPH�LQQRYDWLHV�LQ�GH�ODQGERXZ��+HW�LQ�
VWUXPHQW�RQWZLNNHOGH�]LFK�YDQ�YLVLHV�YDQ�KHW�YHOG�WRW�YLVLHV�YRRU�KHW�YHOG��'DDU�
PHH�OLHW�KHW�LQVWUXPHQW�RRN�]LHQ�KRH�GH�15/2�]LFK�NRQ�RQWZLNNHOHQ�WRW�HHQ�
RUJDQLVDWLH�YRRU�VWUDWHJLHYRUPLQJ�HQ�LQQRYDWLHPDQDJHPHQW��
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�
� :HUNLQJ�HQ�HIIHFW�
� +RRIGVWXN���YHUWHOW�RYHU�GH�URO�GLH�GH�15/2�VSHHOGH�ELM�GH�RSNRPVW�YDQ�GH�
DOWHUQDWLHYH� ODQGERXZ��'H�HHUVWH�RQUXVW� LQ�GH� MDUHQ�]HVWLJ�RYHU�KHW�RYHUGDGLJH�
JHEUXLN�YDQ�EHVWULMGLQJVPLGGHOHQ�LQ�GH�ODQGERXZ��ZHUG�EHDQWZRRUG�PHW�YHUZLM�
]LQJ�QDDU�KHW�RQGHU]RHN�GDW�JHGDDQ�ZHUG�QDDU�EHVWULMGLQJVPLGGHOHQ�HQ�GH�FR|U�
GLQDWLH�GDDUYDQ�LQ�GH�WRHQPDOLJ�ZHUNJURHS�+DUPRQLVFKH�%HVWULMGLQJ�YDQ�3ODJHQ��
,Q� GH� MDUHQ� ]HYHQWLJ�ZHUG� GH� URHS� RP� RQGHU]RHN� QDDU� DOWHUQDWLHYH� ODQGERXZ�
VWHUNHU��,Q������YHUVFKHHQ�KHW�HHUVWH�UDSSRUW�YDQ�GH�15/2�RYHU�GLW�RQGHUZHUS��
9DQDI�GDW�PRPHQW�JLQJ�GH�15/2�DDQ�GH�VODJ�RP�KHW�RQGHU]RHN�RS�GLW�JHELHG�
WH� SURJUDPPHUHQ�� WH� LQLWLsUHQ� HQ� WH� FR|UGLQHUHQ� YLD� GH� EHSURHIGH� LQ]HW� YDQ�
FRPPLVVLHV�HQ�KHW�ODWHQ�VFKULMYHQ�YDQ�UDSSRUWHQ��0HGH�GDQN]LM�GH�LQ]HW�YDQ�GH�
15/2� ZHUG� HHQ� YHUJHOLMNHQG� RQGHU]RHN� YDQ� EHGULMIVV\VWHPHQ� HQ� UHJLRQDOH�
SURMHFWHQ�YRRU�DDQJHSDVWH� ODQGERXZ�RSJH]HW��=R�ZHUG�HHQ�PDDWVFKDSSHOLMN�HQ�
SROLWLHN�SRSXODLU�PDDU� ODQGERXZZHWHQVFKDSSHOLMN�ZHHUEDUVWLJ�HQ�FRQWURYHUVLHHO�
WKHPD�RPJH]HW�LQ�YRRU�RQGHU]RHNVLQVWHOOLQJHQ�ZHUNEDUH�YRUP��'H�FDVH�ODDW�RRN�
]LHQ� KRH� EHODQJULMN� ELM� GH� FR|UGLQDWLH�� GH� DIVWHPPLQJ� WXVVHQ� GH� YHUVFKLOOHQGH�
FRPPLVVLHV�LQ�GH�RQGHUERXZ�LV�HQ�GH�EHUHLGKHLG�WRW�VDPHQZHUNLQJ���
� 'RRU� KHW� LQVWHOOHQ� YDQ� FRPPLVVLHV�� KHW� VFKULMYHQ� YDQ� UDSSRUWHQ�� GRRU� KHW�
DGYLVHUHQ�HQ�RYHUOHJJHQ�JDI�GH�15/2�YRUP�DDQ�KHW�LGHH�YDQ�DOWHUQDWLHYH�ODQG�
ERXZ� HQ� ODWHU� JHwQWHJUHHUGH� ODQGERXZ�� +HW� HHUVWH� UDSSRUW� IXQFWLRQHHUGH� DOV�
EXIIHU�WXVVHQ�KHW�EHOHLG�HQ�KHW�RQGHU]RHNVYHOG�GRRU�WH�ODWHQ�]LHQ�GDW�HU�DO�RQGHU�
]RHN�ZDV�RS�KHW�JHELHG�YDQ�DOWHUQDWLHYH�ODQGERXZ�HQ�RYHUKHLGVLQWHUYHQWLH�QLHW�
QRGLJ�ZDV��0DDU�KHW� VDPHQEUHQJHQ�YDQ�RQGHU]RHN�RQGHU�GH�QLHXZH�FDWHJRULH�
´DOWHUQDWLHYH� ODQGERXZµ� FUHsHUGH� HHQ� QLHXZ� RQGHU]RHNVJHELHG� PHW� RQGHU�
]RHNVDFWLYLWHLWHQ�� RQGHU]RHNVYUDJHQ�� WRHSDVVLQJVPRJHOLMNKHGHQ� HQ� EHOHLGVUHOH�
YDQWLH��0HW� GH� VWUXFWXUHULQJ� YDQ� KHW� EHJULS� DOWHUQDWLHYH� ODQGERXZ��ZHUG� GH]H�
ODQGERXZ� WRHJDQNHOLMN� JHPDDNW� YRRU� RQGHU]RHNVDFWLYLWHLWHQ�� HQ� GDDUPHH� RRN�
YRRU�RQGHU]RHNVFR|UGLQDWLH���
�
$QGHUV�GDQ�GH�DOWHUQDWLHYH�ODQGERXZ�RQWVWRQG�GH�ELRWHFKQRORJLH�MXLVW�YDQXLW�GH�
ZHWHQVFKDS��'DW�ZHNW�GH�YHUZDFKWLQJ�GDW�GH�15/2�GDQN]LM�GH�VWHUNH�SDUWLFL�
SDWLH� YDQ� RQGHU]RHNHUV� YULM� JHPDNNHOLMN� NRQ� EHPLGGHOHQ� ELM� GH� RSNRPVW� YDQ�
ELRWHFKQRORJLH��+RRIGVWXN���ODDW�]LHQ�GDW�GH�15/2�LQGHUGDDG�DO�VQHO�KHW�EHODQJ�
YDQ� GH� ELRWHFKQRORJLH� VLJQDOHHUGH��0DDU� YRRU� JRHGH� FR|UGLQDWLH� LV� VLJQDOHULQJ�
QLHW�JHQRHJ��1RFK�YDQXLW�GH�RQGHU]RHNVZHUHOG��QRFK�YDQXLW�KHW�0LQLVWHULH�YDQ�
/DQGERXZ�ZHUGHQ�GH�HHUVWH�VLJQDOHQ�RSJHSLNW��%LRWHFKQRORJLH�ZHUG�HLQG�MDUHQ�
]HYHQWLJ� EXLWHQ� GH� ODQGERXZVHFWRU� RP� JHVWLPXOHHUG� YLD� KHW� WHFKQRORJLHEHOHLG�
YDQ�KHW�0LQLVWHULH�YDQ�(FRQRPLVFKH�=DNHQ��+HW�ZDV�GH�'DJHOLMNVH�5DDG�GLH�KHW�
YRRUWRXZ�QDP�HQ�EOHHI�QHPHQ�LQ�GH�DJHQGHULQJ�YDQ�ELRWHFKQRORJLH��'H�RQGHU�
ERXZ�VSHHOGH�KLHULQ�QDXZHOLMNV�HHQ�URO��
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� 2RN�LQ�GH]H�FDVH�EOLMNW�GH�NUDFKW�YDQ�KHW�]DFKWH�EHOHLGVLQVWUXPHQWDULXP��KHW�
EHODQJ� YDQ� FRPPLVVLHVWUXFWXUHQ�� DGYLHVUDSSRUWHQ�� QHWZHUNERXZHUV� HQ� GH� RQW�
ZLNNHOLQJ�YDQ� FRQFHSWLHV� YDQ�QLHXZH�RQWZLNNHOLQJHQ�GLH�KHW�PRJHOLMN�PDNHQ�
RP�RQGHU]RHN�HQ�SROLWLHNH�GRHOHQ�PHW�HONDDU�WH�YHUELQGHQ��+HW�WUDMHFW�LV�YHUJH�
OLMNEDDU� PHW� GH� FDVH� YDQ� GH� DOWHUQDWLHYH� ODQGERXZ�� RQGDQNV� KHW� LQKRXGHOLMNH�
YHUVFKLO� WXVVHQ�GH� WZHH�FDVHV��2RN�ELM�ELRWHFKQRORJLH�EHJRQQHQ�GH�DFWLYLWHLWHQ�
YDQ�GH�15/2�PHW�HHQ�YHUNHQQHQG� UDSSRUW�GDW�QD�HQLJH�YHUJDGHULQJHQ� UHVXO�
WHHUGH�LQ�GH�LQVWHOOLQJ�YDQ�GH�&R|UGLQDWLHFRPPLVVLH�%LRWHFKQRORJLH��9DQDI������
KDGGHQ�GH�PHHUMDUHQYLVLHV��ZDDUPHH�GH�15/2�DO�LQ�HHQ�YURHJ�VWDGLXP�ELRWHFK�
QRORJLH� RS� GH� EHOHLGVDJHQGD� YDQ� /19�KDG� JH]HW�� HIIHFW�� /DQGERXZ�ZHUG� ppQ�
YDQ� GH� SHLOHUV� YDQ� KHW� ,23�%LRWHFKQRORJLH�� HQ� KHW�PLQLVWHULH�ZDV� RRN�EHUHLG�
JHOG�ELM�WH�GUDJHQ�DDQ�KHW�RQGHU]RHNVSURJUDPPD��7HJHOLMNHUWLMG�ZHUG�LQ�GH�FDVH�
GXLGHOLMN�GDW�YRRU�GLW�JHYDO�GH�15/2�QDXZHOLMNV�LQYORHG�KDG�RS�GH�RQWZLNNH�
OLQJHQ�LQ�KHW�YHOG��'DDU�ZDDU�YRRUVWHOOHQ�YRRU�KHW�LQLWLsUHQ�YDQ�RQGHU]RHN�ZRU�
GHQ�JHGDDQ��EOHNHQ�GH�EHWUHIIHQGH�RQGHU]RHNVRUJDQLVDWLHV�DO�HHQ�VWXN�RS�ZHJ���
�
%HLGH�FDVHV�JHYHQ�JRHG�]LFKW�RS�KHW�IXQFWLRQHUHQ�HQ�KHW�HIIHFW�YDQ�GH�15/2�
GRRU�GH� MDUHQ�KHHQ��'DQN]LM�SHUVRRQOLMNH�FRQWDFWHQ�HQ�GH�EHUHLGZLOOLJKHLG�YDQ�
GH� ODQGERXZNXQGLJH� VHFWRUHQ� RP� WH� RYHUOHJJHQ�� ZDV� GH�15/2� LQ� VWDDW� RP�
RYHU�HHQ�JURRW�DDQWDO�JHELHGHQ�FRPPLVVLHV�LQ�WH�VWHOOHQ�HQ�PHQVHQ�DDQ�KHW�ZHUN�
WH� ]HWWHQ��9DDN� GUDDLGHQ�GLH�ZHUN]DDPKHGHQ�RP�HQNHOH� SHUVRQHQ�²� YDQXLW� GH�
VWDI�� YDQXLW� GH� UDDG� RI� YDQ� EXLWHQ��'H� HIIHFWHQ�ZDUHQ� QRRLW� GZLQJHQG�� HQ� GH�
GDDGZHUNHOLMNH�ELMGUDJH�YDQ�GH�15/2�LV�PRHLOLMN� WH� VFKDWWHQ�YDQZHJH�GH�EH�
SHUNWH� PRJHOLMNKHGHQ� RP� LPSOHPHQWDWLH� YDQ� YRRUVWHOOHQ� WH� LQLWLsUHQ�� ,Q� HHQ�
ODWHUH�IDVH�YDQ�GH�15/2�]RX�KHW�EHODQJ�YDQ�KHW�SURFHV�EHQDGUXNW�ZRUGHQ�ER�
YHQ�KHW�EHODQJ�YDQ�UDSSRUWHQ��0DDU�EHLGH�FDVHV�ODWHQ�]LHQ�KRH�LQYHQWDULVHUHQGH�
UDSSRUWHQ� RYHU� ELMYRRUEHHOG� DOWHUQDWLHYH� ODQGERXZ� RI� ELRWHFKQRORJLH�� QLHXZH�
UHDOLWHLWHQ�NXQQHQ�FUHsUHQ�RS�EDVLV�ZDDUYDQ�YHUGHUH�FR|UGLQDWLH�PRJHOLMN�LV��
�
� +HW�EHODQJ�YDQ�LQWHUPHGLDLUH�RUJDQLVDWLHV�
� %LM�GH�LQVWHOOLQJ�LQ������ZDV�GH�15/2�HHQ�XQLHNH�RUJDQLVDWLH��LQ�GLH�]LQ�GDW�
KLM�GH�HHUVWH�ZDV�PHW�GH�WDDN�RP�RQGHU]RHN�WH�FR|UGLQHUHQ��0HW�GH�RSERXZ�YDQ�
GH� RQGHUERXZ�NUHHJ�KLM� HFKWHU� DO� VQHO� NDUDNWHULVWLHNHQ� YDQ� HHQ� W\SLVFKH� ODQG�
ERXZRUJDQLVDWLH�]RDOV�GLH�RRN�WHUXJ�WH�YLQGHQ�ZDUHQ�LQ�KHW�/DQGERXZVFKDS�HQ�
GH�3URGXFWVFKDSSHQ��0HW�GH�RSNRPVW�YDQ�KHW�ZHWHQVFKDSVEHOHLG�HQ�PHW�QDPH�
GH�LQVWHOOLQJ�YDQ�VHFWRUUDGHQ��RQWVWRQGHQ�LQ�DQGHUH�VHFWRUHQ�YHUJHOLMNEDUH�RUJD�
QLVDWLHV��VHFWRUUDGHQ��GLH�WRW�GRHO�KDGGHQ�GRRU�RYHUOHJ�HQ�YHUNHQQLQJHQ�RQGHU�
]RHN�WH�FR|UGLQHUHQ�HQ�GH�RYHUKHLG�WH�DGYLVHUHQ��'H�VSHFLILHNH�LQVWUXPHQWHQ�GLH�
GH�15/2� LQ]HWWH��KRHIGHQ�QLHW� GLUHFW� WH�ZHUNHQ� LQ� DQGHUH� VHFWRUHQ� HQ� LQ� GH�
KXLGLJH�VLWXDWLH��:DW�ZHO�JHOHHUG�NDQ�ZRUGHQ�XLW�GH�JHVFKLHGHQLV�YDQ�GH�15/2�
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LV�KHW�EHODQJ�RP�HHQ� LQIUDVWUXFWXXU� WH�FUHsUHQ�YRRU�GH�DIVWHPPLQJ�YDQ�RQGHU�
]RHN��PDDWVFKDSSHOLMNH�RQWZLNNHOLQJHQ�HQ�RYHUKHLGVEHOHLG��
� 'H�15/2�PRHVW�LQ�KDDU�RQWZLNNHOLQJ�VWHHGV�HHQ�SRVLWLH�YLQGHQ�GLH�KDDU�URO�
DOV� LQWHUPHGLDLU� LQ� KHW� RQGHU]RHNVYHOG� HQ� WXVVHQ� RQGHU]RHNVYHOG� HQ� RYHUKHLG�
OHJLWLPHHUGH���
� +RRIGVWXN���YDQ�GH]H�VWXGLHV�EUHQJW�GH� OLMQHQ�XLW�GH�YLHU�HPSLULVFK�KRRIG�
VWXNNHQ�VDPHQ�HQ�DQDO\VHHUW�GLH�SRVLWLH��+HW�HFKWH� VXFFHV�YDQ�GH� LQWHUPHGLDLUH�
URO�YDQ�GH�15/2�EOLMNW� WH� ]LWWHQ� LQ�GH�FDSDFLWHLW�RP�YDQ]HOIVSUHNHQGKHGHQ� WH�
FUHsUHQ�� 'H� YDQ]HOIVSUHNHQGKHLG� YDQ� RYHUOHJ�� YDQ� DOWHUQDWLHYH� ODQGERXZ�� YDQ�
ELRWHFKQRORJLH�� YDQ�PDDWVFKDSSHOLMNH� SULRULWHLWHQ�� YDQ� VWUDWHJLVFK� GHQNHQ��0HW�
GH�15/2�ZDV�HU�JHGXUHQGH�ODQJH�WLMG�HHQ�LQIUDVWUXFWXXU�RP�GHUJHOLMNH�YDQ]HOI�
VSUHNHQGKHGHQ� WH� NXQQHQ�PDNHQ� YRRUGDW� GH� EHWURNNHQHQ� GLH� DOV� YDQ]HOIVSUH�
NHQGKHGHQ�JLQJHQ�]LHQ��2P�GDW�WH�]R�ODQJ�WH�NXQQHQ�GRHQ��LQ�VWHHGV�ZLVVHOHQGH�
RPVWDQGLJKHGHQ��ZDV�KHW�QRGLJ�RP�HHQ�RUJDQLVDWLH�WH�FUHsUHQ�GLH�QLHW�DOOHHQ�GH�
EHVWDDQGH�WDNHQ�NRQ�XLWYRHUHQ��PDDU�RRN�]LFK]HOI�VWHHGV�NRQ�YHUQLHXZHQ���
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,Q�������WKH�'XWFK�0LQLVWHU�RI�$JULFXOWXUH�HVWDEOLVKHG�WKH�1DWLRQDO�&RXQFLO�IRU�
$JULFXOWXUDO� 5HVHDUFK� �15/2�� WR� FRRUGLQDWH� WKH� DFWLYLWLHV� RI� WKH� DJULFXOWXUDO�
UHVHDUFK�LQVWLWXWHV��7KH�FRXQFLO�VRRQ�GHYHORSHG�LQWR�D�W\SLFDO�DJULFXOWXUDO�RUJDQL�
]DWLRQ��LQ�ZKLFK�FRRUGLQDWLRQ�ZDV�UHDOLVHG�LQ�FRPPLVVLRQV�DQG�VXE�FRPPLVVLRQV��
,Q�������WKH�15/2�ZDV�UHIRUPHG�LQWR�WKH�,QQRYDWLHQHWZHUN��D�QHWZRUN�DLPHG�
DW� VWLPXODWLQJ� UDGLFDO� LQQRYDWLRQV� LQ� WKH� DJULFXOWXUDO� VHFWRU�� )RU� ��� \HDUV� WKH�
FRXQFLO�KDG�IXQFWLRQHG�EHWZHHQ�WKH�PLQLVWU\��WKH�DJULFXOWXUDO�UHVHDUFK�ILHOG�DQG�
WKH�DJULFXOWXUDO� VHFWRU�� ,Q� WKHVH�\HDUV��FRQVLGHUDEOH�FKDQJHV�RFFXUUHG� LQ� WKH�RU�
JDQL]DWLRQ
V� FRQWH[W�� WKH� ULVH� RI� HQYLURQPHQWDO� LVVXHV�� WKH� DSSUHFLDWLRQ� RI� HFR�
ORJLFDO� DJULFXOWXUH�� WKH� GHYHORSPHQW� RI� ELRWHFKQRORJ\� DQG� DJUR�EXVLQHVV�� WKH�
LQVWLWXWLRQDOL]DWLRQ�RI�VFLHQFH�SROLF\�DQG��ODVW�EXW�QRW�OHDVW��WKH�IXQGDPHQWDO�FULVLV�
LQ� WKH�PRGHUQL]DWLRQ� RI� DJULFXOWXUH�� 7LPH� DQG� DJDLQ�� WKH�15/2�KDG� WR� ILQG�
QHZ�ZD\V� WR�FRRUGLQDWH� WKH� UHVHDUFK��KDYLQJ�D� VPDOO� VHFUHWDULDW� DQG�PRGHVW� IL�
QDQFLDO�PHDQV��0RUHRYHU��LW�ODFNHG�LQVWUXPHQWV�WR�HQIRUFH�DJUHHPHQWV�DQG�GHFL�
VLRQV�XSRQ�WKH�VHFWRU��PHDQLQJ�WKDW�LWV�FRRUGLQDWLRQ�DFWLYLWLHV�PHUHO\�UHVXOWHG�LQ�
DGYLFH���
� ,Q�WKLV�ERRN��ZH�VWXG\�WKH�KLVWRU\�RI�WKH�15/2��7KH�15/2�ZDV�D�VHFWRU�
RUJDQL]DWLRQ��EXW�RQH�WKDW�ZDV�LQ�D�SHUPDQHQW�SURFHVV�RI�FKDQJH��GXH�WR�H[WHUQDO�
SUHVVXUHV�DQG�LWV�RZQ�G\QDPLFV��7KH�FRXQFLO�WKDW�LQ������ZDV�UHRUJDQL]HG�DV�WKH�
,QQRYDWLHQHWZHUN� GLIIHUHG� LQ� DOO� UHVSHFWV� EXW� LWV� QDPH� IURP� WKH� FRXQFLO� HVWDE�
OLVKHG�LQ�������7KHVH�FKDQJHV�DUH�EHVW�H[SODLQHG�ZLWK�UHIHUHQFH�WR�WKH�RUJDQL]D�
WLRQ
V�LQWHUPHGLDWH�SRVLWLRQ��:LWKLQ�LWV�ILHOG��WKH�15/2�DFWHG�DV�D�JR�EHWZHHQ��
,W�KDG�WR�WUDQVODWH�GHYHORSPHQWV�LQ�SROLF\�GHVLJQ�DQG�DJULFXOWXUH�LQWR�D�UHVHDUFK�
SROLF\� IRU� DJULFXOWXUDO� VFLHQFH�DQG��YLFH�YHUVD��GHYHORSPHQWV� LQ�DJULFXOWXUDO� VFL�
HQFH� LQWR� JRYHUQPHQWDO� SROLFLHV� DQG� DJULFXOWXUDO� GHYHORSPHQWV�� )HZ�RUJDQL]D�
WLRQV�KDYH�H[HFXWHG�VXFK�WDVN�IRU�VR�ORQJ��+RZ��H[DFWO\��GLG�WKH�15/2�FKDQJH�
EHWZHHQ������DQG�����"�:DV�LW�DEOH�WR�UHVSRQG�WR�WKH�FKDQJHV�LQ�LWV�RZQ�FRQ�
WH[WV�DQG�GLG�LW�GR�VR"�:KLFK�UROH�GLG�LW�SOD\�LQ�DJULFXOWXUDO�UHVHDUFK�DV�DQ�LQWHU�
PHGLDWH�RUJDQL]DWLRQ"�'LG�LWV�FRRUGLQDWLRQ�HIIRUWV�KDG�DQ\�HIIHFWV�DQG�LI�VR�ZKLFK�
HIIHFWV"�
�
� (YROXWLRQ�RI�WKH�RUJDQL]DWLRQ�
� 7KH�KLVWRU\�RI�WKH�15/2�FDQ�EH�GLYLGHG�LQWR�VHYHUDO�SHULRGV�LQ�ZKLFK�WKH�
FRXQFLO�PDQDJHG� WR� ILQG� D� EDODQFH� EHWZHHQ� LWV� RZQ�G\QDPLFV� DQG� WKH� YDULRXV�
H[WHUQDO� FKDQJHV� LW� KDG� WR� DGGUHVV�� ,Q� WKH� ILUVW� SHULRG�� DIWHU� LWV� HVWDEOLVKPHQW�
ZLWKLQ�WKH�FRQWH[W�RI�712��WKH�1HWKHUODQGV�2UJDQL]DWLRQ�IRU�$SSOLHG�6FLHQWLILF�
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5HVHDUFK��WKH�15/2�IRFXVHG�RQ�WKH�FRRUGLQDWLRQ�RI�WKH�UHVHDUFK�DW�WKH�FRXQ�
WU\·V�DJULFXOWXUDO�LQVWLWXWHV��,Q������WKH�FRXQFLO�ZDV�UH�HVWDEOLVKHG�WR�FRRUGLQDWH�
DOO� DJULFXOWXUDO� UHVHDUFK� LQ� WKH� 1HWKHUODQGV�� LQFOXGLQJ� XQLYHUVLW\� UHVHDUFK� DQG�
UHVHDUFK� QRW� IXQGHG� E\� WKH� 0LQLVWU\� RI� $JULFXOWXUH�� $OWKRXJK� IRUPDOO\� WKH�
15/2� ZDV� VWLOO� DQ� DGYLVRU\� FRXQFLO� ZLWKLQ� 712�� LW� FRQVLGHUHG� LWVHOI� PXFK�
PRUH� DQ� RUJDQL]DWLRQ� LQ�ZKLFK� DOO� RUJDQL]DWLRQV� IURP� WKH� DJULFXOWXUDO� UHVHDUFK�
ILHOG�FRXOG�SDUWLFLSDWH��ZKLOH�LW�DOVR�GHYHORSHG�DQ�LQWHUQDO�QHWZRUN�RI�FRPPLV�
VLRQV� DQG� RWKHU� ERGLHV�� NQRZQ� E\� LQVLGHUV� DV� LWV� ´VXEVWUXFWXUHµ�� ,Q� ����� WKH�
FRXQFLO�EHFDPH�D�VHFWRU�FRXQFLO�DQG�SDUW�RI�D�VHW�RI�DGYLVRU\�FRXQFLOV� IRU�JRY�
HUQPHQWDO� VFLHQFH�SROLFLHV��%HFDXVH�RI�D� IXQGDPHQWDO�UHVWUXFWXULQJ�RI�712��LQ�
������ WKH� FRXQFLO� PRYHG� IURP� 712� WR� WKH�0LQLVWU\� RI� $JULFXOWXUH�� 1DWXUH�
&RQVHUYDWLRQ�DQG�)LVKHULHV�� ,Q������ LWV� VWDWXV�FKDQJHG�DJDLQ�EHFDXVH� WKH� ORQJ�
WHUP� DFWLYLWLHV� RI� WKH� FRXQFLO� GLG� QRW� ILW� LQ� ZHOO� ZLWK� WKH�PLQLVWU\·V� HYHU\GD\�
SROLF\�ZRUN��FDXVLQJ�WKH�FRXQFLO�DOPRVW�WR�GLVDSSHDU�IURP�YLHZ��7KHUHIRUH��WKH�
FRXQFLO�ZDV�IRUPDOO\�GLVFRQQHFWHG�DJDLQ�IURP�WKH�PLQLVWU\��,Q������WKH�FRXQFLO�
ZDV�UH�RUJDQL]HG�RQH�ODVW�WLPH��ZKLFK�LPSOLHG�WKDW�LW�GLVFDUGHG�WKH�SDUWLFLSDWLRQ�
PRGHO� DQG� UHGXFHG� LWV� VXEVWUXFWXUH��2YHU� WKH�\HDUV�� LWV� WDVN�KDG� FKDQJHG� IURP�
FRRUGLQDWLRQ�RI�UHVHDUFK�LQWR�VXVWDLQDEOH�LQQRYDWLRQ�RI�DJULFXOWXUH���
� &KDSWHU� �� GHVFULEHV� WKH� GHYHORSPHQW� RI� WKH� RUJDQL]DWLRQ� LQ� GHWDLO�� 7DNLQJ�
WKHVH�YDULRXV�GHWDLOV� LQWR� DFFRXQW�� LW� DSSHDUV�RXU�SHULRGLVDWLRQ�RI� WKH�RUJDQL]D�
WLRQ·V� GHYHORSPHQW� LV� VRPHZKDW� DUWLILFLDO�� )RUPDO� RUJDQL]DWLRQDO� FKDQJHV� KDS�
SHQHG�WR�IROORZ�HDUOLHU�FKDQJHV�LQ�H[WHUQDO�UHODWLRQV�DQG�LQWHUDFWLRQV�DQG�FKDQJHV�
LQ�WKH�PRGXV�RSHUDQGL��7KLV�ZDV�WUXH�QRW�RQO\�ZKHQ�WKH�RUJDQL]DWLRQ�ZDV�IRU�
PDOO\� HVWDEOLVKHG�� EXW� DOVR� UHJDUGLQJ� ODWHU� FKDQJHV�� (DFK� QHZ� YHUVLRQ� RI� WKH�
FRXQFLO�ZDV�D�IRUPDO�DFNQRZOHGJHPHQW�RI�HDUOLHU�FKDQJHV�VHW�LQWR�PRWLRQ�E\�WKH�
RUJDQL]DWLRQ�LWVHOI��7KH�FRPSHWHQFH�WR�LQQRYDWH�LWV�RZQ�RUJDQL]DWLRQDO�VWUXFWXUH��
WKHQ��LV�RQH�RI�WKH�PDLQ�VXFFHVV�IDFWRUV�RI�WKH�15/2�DV�DQ�LQWHUPHGLDWH�RUJDQL�
]DWLRQ���
�
� ,QVWUXPHQWV�DQG�FRPSHWHQFHV�
� /LNH� LWV� RUJDQL]DWLRQDO� VWUXFWXUH�� WKH� LQVWUXPHQWV� WKH� 15/2� GHYHORSHG�
FKDQJHG�RYHU�WLPH��$W�LWV�HVWDEOLVKPHQW��WKH�FRXQFLO·V�PDLQ�WDVN�LQYROYHG�FRRU�
GLQDWLRQ�RI�UHVHDUFK��$OWKRXJK�¶FRRUGLQDWLRQ·�LV�SHUKDSV�D�NH\�FRQFHSW�LQ�PRG�
HUQ� VRFLHWLHV�� LW� LV� DOVR� DQ� DPELJXRXV� FRQFHSW��(VSHFLDOO\� IRU� RUJDQL]DWLRQV� WKDW�
ODFN� WKH� SURSHU� WRROV� RU� ILQDQFLDO�PHDQV�� LW� FDQ� EH� GLIILFXOW� WR� UHDOL]H� HIIHFWLYH�
FRRUGLQDWLRQ��2QH�SUHFRQGLWLRQ� IRU�HIIHFWLYH�FRRUGLQDWLRQ� LV�NQRZOHGJH�RI� WKH�
ILHOG� WR�EH� FRRUGLQDWHG�� ,Q� LWV� HDUO\� \HDUV�� WKH�15/2�FRQFHQWUDWHG�RQ�3URMHFW�
$GPLQLVWUDWLRQ�� DQ� DPELWLRXV� SURMHFW� DLPHG� DW� WDNLQJ� VWRFN� RI� DOO� UHOHYDQW� UH�
VHDUFK�HIIRUWV�LQ�WKH�1HWKHUODQGV��,Q�IDFW��E\�UHO\LQJ�RQ�LQGLFDWRUV�DQG�NH\�ZRUGV��
WKLV�SURMHFW�PDGH�FRRUGLQDWLRQ�RI�'XWFK�DJULFXOWXUDO�UHVHDUFK�SRVVLEOH�DW�DOO��7KH�
SURMHFW·V� LQYHQWRU\� DOORZHG� UHVHDUFK� LQVWLWXWHV� WR� VHH� ZKLFK� UHVHDUFK� WKH\� HQ�
JDJHG�LQ�DQG�ZKDW�RWKHU�LQVWLWXWHV�ZHUH�GRLQJ��7KLV�PD\�VHHP�UDWKHU�RGG�WRGD\��
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EXW� RXWVLGH� WKH� DJULFXOWXUDO� VHFWRU� V\VWHPDWLF� QDWLRQDO� UHJLVWUDWLRQ� RI� UHVHDUFK�
DFWLYLWLHV�ZRXOG�GHYHORS�RQO\�LQ�WKH�����V��7KH�3URMHFW�$GPLQLVWUDWLRQ�DOVR�ID�
FLOLWDWHG�FRRUGLQDWLRQ�RI�WKH�UHVHDUFK�DFWLYLWLHV�E\�WKH�FRXQFLO·V�FRPPLVVLRQV��$V�
VXFK�WKH�15/2�GHYHORSHG�DV�D�FHQWUDO�QRGH�ZKHUH�LQIRUPDWLRQ�DERXW�UHVHDUFK�
ZDV�FROOHFWHG�DQG�VWUXFWXUHG�DQG�ZKHUH�DFWRUV�PHW�WR�GLVFXVV�SROLF\�VWUDWHJLHV��
� ,Q� LWV� ILUVW� \HDUV�� WKH�15/2�PDQDJHG� WR� DYRLG�RYHUODSV� LQ� UHVHDUFK� DQG�� DW�
OHDVW�DW�WKH�RUJDQL]DWLRQDO�OHYHO��LW�ILOOHG�VSHFLILF�JDSV�LQ�WKH�DJULFXOWXUDO�UHVHDUFK�
V\VWHP��:KHQ�RSSRUWXQLWLHV� IRU�QHZ� UHVHDUFK�ZHUH�QRW� WDNHQ�XS�E\� WKH� LQVWL�
WXWHV��WKH�FRXQFLO�HVWDEOLVKHG�QHZ�FRPPLVVLRQV�DV�D�ZD\�WR�HQFRXUDJH�WKH�GHYHO�
RSPHQW�RI�QHZ�UHVHDUFK�HIIRUWV��)URP������WKH�FRXQFLO·V�VXEVWUXFWXUH�JUHZ�PRUH�
FRPSOH[��+RUL]RQWDOO\�RUJDQL]HG� LQWHUDFWLRQV�DPRQJ�SDUWLFLSDQWV�ZHUH�FRPSOH�
PHQWHG� E\� D� YHUWLFDO� VWUXFWXUH� RI� FRPPLWWHHV�� DOORZLQJ� WKH� FRXQFLO� WR� SURYLGH�
DGYLFH� DERXW� WKH� RUJDQL]DWLRQDO� DVSHFWV� RI� DJULFXOWXUDO� UHVHDUFK�� +RZHYHU�� WKH�
VL]H�RI�WKH�VXEVWUXFWXUH�JUHZ�LQRUGLQDWHO\�DQG�DIWHU�D�IHZ�\HDUV�LWV�ODFN�RI�WUDQV�
SDUHQF\�EHFDPH�DQ�REVWDFOH�LQ�GHYHORSLQJ�QHZ�VWUDWHJLF�UROHV�IRU�WKH�FRXQFLO��,Q�
WKH�����V��LWV�VXEVWUXFWXUH�ZDV�ODUJHO\�GLVPDQWOHG��HYHQ�WKRXJK�WKH�FRXQFLO·V�UROH�
LQ� EULQJLQJ� SHRSOH� WRJHWKHU�� VHWWLQJ� XS� FRPPLVVLRQV� DQG� NHHSLQJ� WKHP� JRLQJ�
FRQWLQXHG�WR�EH�LPSRUWDQW��
� 2Q�DFFRXQW�RI�WKLV�UROH��WKH�15/2�FRXOG�GHYHORS�DV�D�VWUDWHJLF�RUJDQL]DWLRQ�
WKDW�ZRXOG�SXEOLVK�PXOWL�DQQXDO�SODQV�LQ�WKH�����V�DQG�IRUHVLJKW�VWXGLHV�RI�VFL�
HQFH��WHFKQRORJ\��DJULFXOWXUH�DQG�VRFLHW\�LQ�����V��,Q�&KDSWHU���RI�WKLV�VWXG\�ZH�
GHVFULEH� WKH� GHYHORSPHQW� RI� WKH�PXOWL�DQQXDO� SODQV� DV� D� FDVH� RI� WKH� G\QDPLFV�
LQYROYLQJ�WKH�RUJDQL]DWLRQ
V�VWUDWHJLF�WRROV��7KH�15/2�VWDUWHG�WR�ZRUN�RQ�DQG�
UHILQH� WKHVH�SODQV� LQ�WKH�VHYHQWLHV��ZKLOH� LQ� WKH�HLJKWLHV��ZKHQ�WKH�FRXQFLO�DOVR�
DFWHG�DV�D�VHFWRU�FRXQFLO�IRU�VFLHQFH�SROLF\��WKLV�SDUWLFXODU�LQVWUXPHQW�ZDV�FRQVLG�
HUHG�WR�EH�LWV�UDLVRQ�G·HWUH��,W�SXEOLVKHG�IRXU�DQQXDO�SODQV�SHUWDLQLQJ�WR�WKH�ZKROH�
DJULFXOWXUDO� UHVHDUFK� ILHOG�� XVLQJ� WKH� LQSXW� IURP� LWV� HODERUDWH� FRPPLWWHH� VXE�
VWUXFWXUH��$�GUDZEDFN�RI�WKLV�VXEVWUXFWXUH��KRZHYHU��ZDV�WKDW�QHZ�WRSLFV�VXFK�DV�
ELRWHFKQRORJ\� ZHUH� HDVLO\� RYHUVHHQ� E\� WKH� HVWDEOLVKHG� SDUWLHV�� ZKLFK� PDGH� LW�
GLIILFXOW�IRU�WKH�FRXQFLO�WR�SXW�WKHP�RQ�WKH�SROLF\�DJHQGD��,QFUHDVLQJO\�WKH�FRXQ�
FLO�SURYHG�GLVVDWLVILHG�ZLWK�WKH�VWUDWHJLF�YDOXH�RI�WKH�SODQV��,QVWHDG�RI�UHO\LQJ�RQ�
FRQWULEXWLRQV� IURP� LWV� FRPPLWWHHV� �ERWWRP�XS��� WKH� FRXQFLO� RSWHG� IRU� D� WRS�
GRZQ�DSSURDFK�DQG�VWDUWHG� WR�RUJDQL]H� LWV�RZQ�VWUDWHJLF� LQIRUPDWLRQ�E\�GHYHO�
RSLQJ�IRUHVLJKW�VWXGLHV��%HFDXVH�RI�WKH�IXQGDPHQWDO�FULVLV�LQ�DJULFXOWXUH��WKH�PDLQ�
IRFXV�RI�WKHVH�VWXGLHV�VKLIWHG�WR�VXVWDLQDEOH�LQQRYDWLRQ��*UDGXDOO\��WKH�LQVWUXPHQW�
RI�PXOWL�DQQXDO�SODQV�GHYHORSHG�IURP�D�WRRO�IRU�FUHDWLQJ�SODQV�E\�WKH�ILHOG�LQWR�
RQH�IRU�FUHDWLQJ�SODQV�IRU�WKH�ILHOG��$FFRUGLQJO\��WKH�15/2�GHYHORSHG�LQWR�DQ�
RUJDQL]DWLRQ�IRU�VWUDWHJ\�DQG�LQQRYDWLRQ�PDQDJHPHQW���
�
� 3URFHVVHV�DQG�HIIHFWV��
� ,Q�FKDSWHUV���DQG���ZH�DQDO\]H�WKH�UROH�RI�WKH�15/2�LQ�WKH�QHZ�GHYHORS�
PHQWV�LQ�DJULFXOWXUH�DQG�UHVHDUFK�E\�PHDQV�RI�WZR�FDVH�VWXGLHV��HFRORJLFDO�DJUL�
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FXOWXUH�DQG�ELRWHFKQRORJ\��,Q�WKH�����V��WKH�FRXQFLO�UHVSRQGHG�WR�ILUVW�WXUPRLO�
DERXW�H[FHVVLYH�XVH�RI�SHVWLFLGHV�E\� UHIHUULQJ� WR� WKH� UHVHDUFK�DOUHDG\�GRQH� WKDW�
ZDV�FRRUGLQDWHG�E\�RQH�RI�LWV�VXEVWUXFWXUH�FRPPLVVLRQV��WKH�ZRUNLQJ�JURXS�RQ�
´$OWHUQDWLYH�3ODQW�'LVHDVH�&RQWURO�µ�,Q�WKH�VHYHQWLHV��KRZHYHU�� WKH�SUHVVXUH� WR�
VWDUW� UHVHDUFK� RQ� HFRORJLFDO� DJULFXOWXUH� EHFDPH� VWURQJHU�� ,Q� ����� WKH�15/2�
SXEOLVKHG�LWV�ILUVW�UHSRUW�DQG�VXEVHTXHQWO\�VWDUWHG�WR�SURJUDP��LQLWLDWH�DQG�FRRU�
GLQDWH�UHVHDUFK�LQ�WKLV�DUHD��WKHUHE\�UHO\LQJ�RQ�ZRUNLQJ�JURXSV�DQG�UHSRUWV��'XH�
WR� LWV� FRRUGLQDWLQJ� HIIRUW�� FRPSDUDWLYH� UHVHDUFK� RQ� IDUP� V\VWHPV� DQG� UHJLRQDO�
SURMHFWV�RQ�DOWHUQDWLYH�DJULFXOWXUH�ZHUH�LQLWLDWHG��$�FRQWURYHUVLDO�LVVXH��SXVKHG�E\�
VRFLHW\� DQG�SROLWLFV� DOLNH� EXW� GLVWUXVWHG� E\� DJULFXOWXUDO� VFLHQWLVWV��ZDV� WUDQVODWHG�
LQWR�D�UHVHDUFKDEOH�WRSLF��7KURXJK�FRPPLWWHHV��UHSRUWV��DGYLVLQJ�DQG�QHJRWLDWLRQ�
WKH�15/2� VKDSHG� WKH� LGHD� RI� HFRORJLFDO� DJULFXOWXUDO� DQG�� ODWHU� RQ�� LQWHJUDWHG�
DJULFXOWXUH��7KH�ILUVW�UHSRUWV� IXQFWLRQHG�LQLWLDOO\�DV�D�EXIIHU�EHWZHHQ�SROLF\�DQG�
UHVHDUFK��VR�DV�WR�VKRZ�WKDW�QHZ�SROLFLHV�ZHUH�QRW�QHFHVVDU\��%XW�E\�VWUXFWXULQJ�
WKH�YDULRXV�LGHDV�RQ�HFRORJLFDO�DJULFXOWXUH�DQG�E\�DJJUHJDWLQJ�UHVHDUFK�DFWLYLWLHV��
UHVHDUFK� TXHVWLRQV�� DSSOLFDWLRQV� DQG� SROLF\� UHOHYDQFH� XQGHU� WKH� VLQJOH� ODEHO� RI�
HFRORJLFDO� UHVHDUFK�� D� QHZ� ILHOG� FDPH� LQWR� EHLQJ� ²�RQH� WKDW�ZDV� RSHQ� WR�QHZ�
UHVHDUFK�DQG�FRRUGLQDWLRQ�DFWLYLWLHV���
� 8QOLNH�HFRORJLFDO�DJULFXOWXUH��ELRWHFKQRORJ\�HPHUJHG�DV�D�VFLHQWLILF�GHYHORS�
PHQW��,W�ZDV�H[SHFWHG�WKDW� WKH�15/2��DV�DQ�RUJDQL]DWLRQ�GHSHQGLQJ�RQ� LQSXW�
IURP�VFLHQWLVWV��FRXOG�HDVLO\�PHGLDWH�WKH�GHYHORSPHQW�RI�ELRWHFKQRORJ\��&KDSWHU�
��VKRZV�WKDW�WKH�15/2�SURSHUO\�VLJQDOHG�WKH�LPSRUWDQFH�RI�ELRWHFKQRORJ\��EXW�
WKDW� QHLWKHU� WKH� UHVHDUFK�ZRUOG� QRU� WKH�0LQLVWU\� RI� $JULFXOWXUH� UHVSRQGHG� WR�
WKHVH�VLJQDOV��%HFDXVH�ELRWHFKQRORJ\�VWDUWHG�RXWVLGH�WKH�DJULFXOWXUDO�UHVHDUFK�DQG�
SROLF\�ILHOG��LW�EHFDPH�RQH�RI�WKH�ILUVW�DUHDV�WR�ZKLFK�WKH�QHZ�WHFKQRORJ\�SROL�
FLHV� RI� WKH�0LQLVWU\� RI�(FRQRPLF�$IIDLUV� DSSOLHG��$OWKRXJK� WKH�15/2�ERDUG�
WRRN�WKH�OHDG�ZLWKLQ�WKH�DJULFXOWXUDO�VHFWRU�DQG�FRQWLQXHG�WR�HPSKDVL]H�ELRWHFK�
QRORJ\·V�LPSRUWDQFH��WKH�15/2�VXEVWUXFWXUH�SOD\HG�QR�UROH�DW�DOO��
� 7KH�ELRWHFKQRORJ\�FDVH�DOVR�XQGHUVFRUHV�WKH�IRUFH�RI�VRIW�SROLF\�LQVWUXPHQWV��
WKH�LPSRUWDQFH�RI�FRPPLWWHH�VWUXFWXUHV��DGYLVRU\�UHSRUWV�DQG�QHWZRUN�EXLOGHUV��
DV�ZHOO�DV�WKH�LPSRUWDQFH�RI�GHYHORSLQJ�QHZ�FRQFHSWV�WKDW�DOORZ�IRU�OLQNLQJ�XS�
UHVHDUFK� REMHFWLYHV�ZLWK� SROLWLFDO� DLPV��'HVSLWH�PDMRU� GLIIHUHQFHV� EHWZHHQ� RXU�
WZR� FDVHV�� WKH� SROLF\� WUDMHFWRULHV� LQYROYLQJ� ELRWHFKQRORJ\� DQG� HFRORJLFDO� DJUL�
FXOWXUH�DUH�TXLWH�VLPLODU��,Q�WKH�FDVH�RI�ELRWHFKQRORJ\�WRR�WKHUH�ZDV�ILUVW�D�UHSRUW��
ZKLFK�JDYH� WKH� LPSHWXV� WR�D�FRRUGLQDWLRQ�FRPPLWWHH�RQ�ELRWHFKQRORJ\��)URP�
����� RQZDUGV�� WKH� IRXU� DQQXDO� SODQV�� WKURXJK� ZKLFK� WKH�15/2� SXVKHG� WKH�
WRSLF�RI�ELRWHFKQRORJ\�� VHHPHG� WR�SURGXFH� HIIHFWV��$JULFXOWXUH�EHFDPH�RQH�RI�
WKH�SLOODUV�IRU�IXUWKHU�UHVHDUFK�RQ�ELRWHFKQRORJ\���
�
%RWK� FDVHV� SURYLGH� LQWHUHVWLQJ� LQVLJKWV� LQ� 15/2� SURFHVVHV� DQG� WKHLU� HIIHFWV��
7KURXJK�SHUVRQDO�FRQWDFWV�DQG�WKH�UHDGLQHVV�RI�PDQ\�LQVWLWXWHV�DQG�UHVHDUFK�RU�
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JDQL]DWLRQV�� WKH�15/2� FRXOG� HVWDEOLVK� D� ODUJH� QXPEHU� RI� FRPPLWWHHV�� 2IWHQ�
WKRVH�DFWLYLWLHV�GHSHQGHG�RQ�D�IHZ�LQGLYLGXDOV�ZKR�PDQDJHG�WR�NHHS�SDUWLFXODU�
VXEMHFWV�RQ�WKH�DJHQGD��,Q�ODWHU�\HDUV��WKH�RUJDQL]DWLRQ�VWDUWHG�WR�HPSKDVL]H�FR�
RUGLQDWLRQ�SURFHVVHV��UDWKHU�WKDQ�WKH�UHVXOWLQJ�UHSRUWV��1HYHUWKHOHVV��RXU�WZR�FDVH�
VWXGLHV�DPSO\�GHPRQVWUDWH�WKDW�WKH�15/2��WKURXJK�LWV�FRRUGLQDWLQJ�ZRUN��DF�
WLYHO\�FUHDWHG�QHZ�UHDOLWLHV��
�
� 7KH�LPSRUWDQFH�RI�LQWHUPHGLDU\�ERGLHV�
� 7KH�15/2�ZDV�D�XQLTXH�RUJDQL]DWLRQ�ZKHQ� LW�ZDV�HVWDEOLVKHG� LQ������� ,W�
ZDV� WKH� ILUVW� RUJDQL]DWLRQ� IRUPDOO\� GHYRWHG� WR� FRRUGLQDWLQJ� UHVHDUFK��:LWK� WKH�
GHYHORSPHQW�RI� LWV� VXEVWUXFWXUH�� LW� VRRQ�DGRSWHG�PDQ\�FKDUDFWHULVWLFV� W\SLFDO�RI�
DJULFXOWXUDO� QHR�FRUSRUDWLVW� RUJDQL]DWLRQV�� $IWHU� DQ� RYHUDOO� VFLHQFH� SROLF\� ZDV�
IRUPXODWHG� DQG� WKH�QRWLRQ�RI� DGYLVRU\� FRXQFLOV� IRU� UHVHDUFK� HYROYHG� IXUWKHU�� D�
VLPLODU�NLQG�RI�WUDQVLWLRQV�GHYHORSHG�LQ�RWKHU�VHFWRUV��$OWKRXJK�WKH�LQVWUXPHQWV�
GHVLJQHG�E\�WKH�15/2�ZLOO�QRW�QHFHVVDULO\�ZRUN�LQ�DOO�WKRVH�RWKHU�FRQWH[WV��LWV�
KLVWRU\�VKRZV�WKH�VRFLDO�VLJQLILFDQFH�RI�KDYLQJ�DQ�RUJDQL]DWLRQDO�LQIUDVWUXFWXUH�IRU�
FRRUGLQDWLQJ�UHVHDUFK�DQG�LWV�SROLFLHV��,Q�WKLV�UHVSHFW�LW�LV�FUXFLDO�WKDW�WKH�RUJDQL�
]DWLRQ� FDQ� ILQG� SRVLWLRQV� WKDW� OHJLWLPDWH� LWV� UROH� DV� LQWHUPHGLDU\� EHWZHHQ� JRY�
HUQPHQW�DQG�UHVHDUFK��,Q�&KDSWHU���ZH�EULQJ�WRJHWKHU�WKH�GLIIHUHQW�DUJXPHQWD�
WLYH� OLQHV� GHYHORSHG� LQ� WKH� IRXU� SUHYLRXV� FKDSWHUV� WR� DQDO\]H� WKLV� LQWHUPHGLDWH�
SRVLWLRQ�LQ�PRUH�GHWDLO��,Q�VR�GRLQJ��LW�ZLOO�EH�DUJXHG�WKDW�WKH�UHDO�VXFFHVV�RI�WKH�
15/2� DSSHDUV� WR� EH� LWV� FDSDFLW\� WR� FUHDWH� REYLRXVQHVV� ²� WKH� REYLRXVQHVV� RI�
FRQVXOWLQJ�DQG�WKH�REYLRXVQHVV�RI�HFRORJLFDO�DJULFXOWXUH��ELRWHFKQRORJ\��VRFLHWDO�
SULRULWLHV�DQG�VWUDWHJLF�WKLQNLQJ��7KH�15/2�H[LVWHG�DV�DQ�LQIUDVWUXFWXUH�WR�FUHDWH�
VXFK�REYLRXVQHVV�EHIRUH� WKH�DFWRUV� LQYROYHG�FRQVLGHUHG� WKHVH� LVVXHV� DV�REYLRXV��
7R� GR� VR� IRU� ��� \HDUV� FDOOHG� IRU� DQ�RUJDQL]DWLRQ� WKDW�ZDV� DEOH� WR�PDQDJH� WKH�
SURFHVVHV�LQYROYHG�DQG�UHQHZ�LWV�RZQ�VWUXFWXUH��WLPH�DQG�DJDLQ��
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�
9RRU�KHW�RQGHU]RHN�LV�JHEUXLN�JHPDDNW�YDQ�KHW�VHFUHWDULDDWVDUFKLHI�]RDOV�GDW�]LFK�
LQ� KHW�PLQLVWHULH� YDQ� /DQGERXZ� WH�'HQ�+DDJ� EHYLQGW��1DDU� YHUJDGHUQRWXOHQ�
ZRUGW�YHUZH]HQ�PHW�YHUPHOGLQJ�YDQ�KHW�RUJDDQ� �5 5DDG��'% 'DJHOLMNV�%H�
VWXXU�� $. $OJHPHQH�.DPHU��'5 'DJHOLMNVH�5DDG�� , $IGHOLQJ� ,�� HQ]RYRRUW��
GH�GDWXP�HQ�HYHQWXHHO�KHW�SXQW�YDQ�YHUJDGHULQJ��1RWLWLHV� HQ�EULHYHQ�ZRUGHQ�
PHW�GDWXP�HQ�RI�NHQPHUN�HQ� ]R�QRGLJ� WLWHO� DDQJHJHYHQ� �HHQ�HQNHO� VWXN�KHHIW�
HHQ�':.�NHQPHUN����
'DDUQDDVW�LV�JHEUXLN�JHPDDNW�YDQ�GDW�GHHO�YDQ�KHW�DUFKLHI�YDQ�5RE�%RHULQJD�GDW�
RS�GH�:DJHQLQJHQ�8QLYHUVLWHLW�HQ�5HVHDUFKFHQWUXP��LQ�KHW�EHVWXXUVJHERXZ��LV�
RQGHUJHEUDFKW�� 'H� V\VWHPDWLHN� LV� JHOLMN� �2$/ 2YHUOHJRUJDDQ� $OWHUQDWLHYH�
/DQGERXZ���7RW� VORW� KHHIW�5RE�%RHULQJD� GH� DXWHXUV� LQ]LFKW� JHJHYHQ� LQ� HQLJH�
GHOHQ�YDQ�]LMQ�SHUVRRQOLMN�DUFKLHI��+HW�EHWUHIW�KLHU�PHW�QDPH�ZHUNUDSSRUWHQ���
%HLGH�DUFKLHYHQ�]LMQ�QLHW�JHwQYHQWDULVHHUG�HQ�GHHOV�RQJHRUGHQG���
�
�
)RWRYHUDQWZRRUGLQJ�
'H�LOOXVWUDWLHV�]LMQ�DINRPVWLJ�XLW�UDSSRUWHQ��SXEOLFDWLHV�HQ�MDDUYHUVODJHQ�YDQ�GH�
15/2��XLW�KHW�15/2�DUFKLHI�HQ�XLW�GH�FROOHFWLH�YDQ�KHW�,QQRYDWLH1HWZHUN�WH�
8WUHFKW��
)RWRJUDIHQ�HQ�DQGHUH�UHFKWKHEEHQGHQ�GLH�PHQHQ�DDQ�GH]H�XLWJDYH�DDQVSUDNHQ�WH�
NXQQHQ�RQWOHQHQ��ZRUGHQ�YHU]RFKW�RP�FRQWDFW�RS�WH�QHPHQ�PHW�GH�XLWJHYHU��



�����

/LMVW�YDQ�JHwQWHUYLHZGH�SHUVRQHQ�
�
�
�
�
5��%RHULQJD�� �� IHEUXDUL� ������ 6WDIPHGHZHUNHU�15/2�YRRU� DOWHUQDWLHYH� ODQG�
ERXZ�������������

&��.DOGHQ�����PHL�������%HWURNNHQ�ELM�WUDQVLWLH�PLQLVWHULH�YDQ�ODQGERXZ��ODWHU�
GLUHFWHXU�JHQHUDDO���

5��5DEELQJH����MXQL�������+RRJOHUDDU�/+��/LG�YDQ�GH�15/2������������GDDU�
YRRU�LQ�:55���

5��6FKLOSHURRUW����MXQL�������+RRJOHUDDU�8QLYHUVLWHLW�/HLGHQ���
+��6SLHUW]�����PHL�������+RRJOHUDDU�/+��GLUHFWHXU�&$%2��9RRUEHUHLGLQJ�DIGH�
OLQJ���15/2��

$�3��9HUNDLN�� �� IHEUXDUL� ������6HFUHWDULV�15/2������������GDDUYRRU� VWDIPH�
GHZHUNHU��

*��:DQVLQN�����GHFHPEHU�������6HFUHWDULV�15/2������������
'��GH�=HHXZ�����MXQL�������'LUHFWHXU�'/2��ODWHU�YRRU]LWWHU�FROOHJH�YDQ�EHVWXXU�
/+��/LG�15/2��

)��=XLGHPD�����IHEUXDUL�������6HFUHWDULV�DIGHOLQJ�ODQGLQULFKWLQJ������������
�
'DDUQDDVW� ]LMQ� HU� LQIRUPHOH�JHVSUHNNHQ�JHYRHUG�PHW�1��'LMNYHOG�6WRO� �VWDIPH�
GHZHUNHU�15/2�HQ�,QQRYDWLHQHWZHUN���$��5LS��KRRJOHUDDU�8QLYHUVLWHLW�7ZHQ�
WH��HQ�+��%RGHZHV��VWXGHQW�87����
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/LWHUDWXXUOLMVW�
�
�
�
�
%��� *��� ¶/DQGERXZNXQGLJ� RQGHU]RHN� JHEXQGHOG� LQ� PHHUMDUHQYLVLH·��:DJHQLQJV�

+RJHVFKRROEODG����PHL����������
%DO�� 5��� :�� %LMNHU� HQ� 5�� +HQGULNV�� 3DUDGR[� YDQ� ZHWHQVFKDSSHOLMN� JH]DJ�� RYHU�

PDDWVFKDSSHOLMNH�LQYORHG�YDQ�DGYLH]HQ�YDQ�GH�*H]RQGKHLGVUDDG��'HQ�+DDJ��������
%DONW��+�+��WHU��¶2QGHU�DQGHUH�KHW�SODWWHODQG·��7LUDGH���������������������
%HNNH�� +��� -�� GH� 9ULHV� HQ� *�� 1HHOHQ��'H� VDOWR� PRUWDOH� YDQ� KHW� 0LQLVWHULH� YDQ�

/DQGERXZ�� 1DWXXUEHKHHU� HQ� 9LVVHULM�� EHOHLG�� RUJDQLVDWLH� HQ� PDQDJHPHQW� RS� HHQ�
EUHXNYODN��$OSKHQ�DDQ�GH�5LMQ���������

%HUJ�� 5�-�0�� WHQ�� HW� DO�� �UHG����0HW� UDDG� HQ� GDDG�� YLVLHV� RS� GH� WRHNRPVW� YDQ� GH�
RYHUOHJHFRQRPLH�RS�QDWLRQDDO�HQ�VHFWRUDDO�QLYHDX��'HQ�+DDJ��������

%LHOHPDQ�� -��� ¶'H�1HGHUODQGVH� ODQGERXZ� LQ� GH� WZLQWLJVWH� HHXZ·�� LQ� 3�� .RRLM�
�UHG��� 'H� DFWXDOLWHLW� YDQ� GH� DJUDULVFKH� JHVFKLHGHQLV�� +LVWRULD� $JULFXOWXUDH� ���
�*URQLQJHQ��������

%LHOHPDQ��-���'H�JHVFKLHGHQLV�YDQ�GH�ODQGERXZ�LQ�1HGHUODQG������������$PVWHUGDP�
�������

%LRORJLVFKH�ODQGERXZ��1RWLWLH��7ZHHGH�.DPHU��YHUJDGHUMDDU�������������������QU��
����

%LRWHFKQRORJLH� LQ�KHW� ODQGERXZNXQGLJ�RQGHU]RHN��15/2�6WXGLHUDSSRUW��� �'HQ�+DDJ�
��������

%OXPH��6�6���7KH�GHYHORSPHQW�RI�'XWFK�VFLHQFH�SROLF\�LQ�LQWHUQDWLRQDO�SHUVSHFWLYH�������
������ D� UHSRUW� WR� WKH� 5DDG� YDQ� $GYLHV� YRRU� KHW� :HWHQVFKDSVEHOHLG�� 5DDG� YDQ�
$GYLHV�YRRU�KHW�:HWHQVFKDSVEHOHLG�$FKWHUJURQGVWXGLH�����'HQ�+DDJ��������

%RHULQJD��5���¶'H�JDQJEDUH�HQ�GH�DOWHUQDWLHYH�ODQGERXZ�RQGHUOLQJ�YHUJHOHNHQ·��
(FRQRPLVFK�6WDWLVWLVFKH�%HULFKWHQ�����������������

%RZNHU�� *�� HQ� 6XVDQ� /HLJK� 6WDU�� 6RUWLQJ� 7KLQJV� 2XW�� &ODVVLILFDWLRQ� DQG� LVW�
&RQVHTXHQFHV��&DPEULGJH��������

%ULFNPDQ�� 5�� HQ� $�� 5LS�� ¶6FLHQFH� 3ROLF\� $GYLVRU\� &RXQFLOV� LQ� )UDQFH�� 7KH�
1HWKHUODQGV� DQG� WKH� 8QLWHG� 6WDWHV�� �������·�� 6RFLDO� 6WXGLHV� RI� 6FLHQFH� ����
�����������������

&RPPLVVLH�2QGHU]RHN�%LRORJLVFKH�/DQGERXZPHWKRGHQ��$OWHUQDWLHYH� ODQGERXZ���
LQYHQWDULVDWLH�� HYDOXDWLH� HQ� DDQEHYHOLQJHQ� YRRU� RQGHU]RHN�� 'HHO� ��� ,QWHULPUDSSRUW��
QRYHPEHU�������:DJHQLQJHQ��������

&RPPLVVLH� 2QGHU]RHN� %LRORJLVFKH� /DQGERXZPHWKRGHQ�� $OWHUQDWLHYH�
ODQGERXZPHWKRGHQ�� LQYHQWDULVDWLH�� HYDOXDWLH� HQ� DDQEHYHOLQJHQ� YRRU� RQGHU]RHN��
(LQGUDSSRUW���RNWREHU�������:DJHQLQJHQ��������

'DOOLQJD��*���HW�DO��9L�V�]LH�U��RS�VFKHUS���HYDOXDWLH�YDQ�KHW�SURFHV�WHU�YHUNU JLQJ�YDQ�GH�
PHHUMDUHQYLVLH� ���������� YDQ� GH� 1DWLRQDOH� 5DDG� YRRU� /DQGERXZNXQGLJ�
2QGHU]RHN��1/52���'HQ�+DDJ��������

'LMNVWUD�� *�6�$�� HW� DO��� 3URGXNWVFKDSSHQ� HQ� %HGULMIVVFKDSSHQ� 2QGHU]RFKW�� KHW�
IXQFWLRQHUHQ�YDQ�EHGULMIVOLFKDPHQ�DOV�LQWHUPHGLDLU�EHVWXXU��$OSKHQ�D�G�5LMQ��������
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'XXU]DDP� VDPHQJDDQ� YDQ� ODQGERXZ�� QDWXXU� HQ� PLOLHX�� 0DQLIHVW� HQ� UDSSRUW� YDQ� GH�
JHOLMNQDPLJH� ZHUNJURHS� R�O�Y�� GU�LU�� '�� GH� =HHXZ� HQ� PU�� :�*�� $OEUHFKW�
�$PVWHUGDP��QRYHPEHU��������

15/2�� (FRQRPLVFKH� HYDOXDWLH� YDQ� KHW� ODQGERXZNXQGLJ� RQGHU]RHN�� UDSSRUW� YDQ� GH�
VWXGLHFRPPLVVLH� HFRQRPLVFKH� HYDOXDWLH� YDQ� KHW� ODQGERXZNXQGLJ� RQGHU]RHN� 712�
�'HQ�+DDJ��������

(GHO�� %��� *HwQWHJUHHUGH� /DQGERXZ�� QDDU� HHQ� ODQGERXZ� GLH� SDVW� E � KHGHQGDDJVH�
GRHOVWHOOLQJHQ� YDQ� PDDWVFKDSS � HQ� PLOLHX�� 'LVNXVVLHQRWD� YDQ� GH� 9HUHQLJLQJ�
0LOLHXGHIHQVLH� LQ� KHW� NDGHU� YDQ� KHW� SURMHNW� ´0LOLHX� HQ� ZHUNJHOHJHQKHLGµ�
�$PVWHUGDP��������

)RQN��*��HQ�$��+DPVWUD��%HOHLGVRQWZLNNHOLQJ� URQG�QLHXZH�ELRWHFKQRORJLH��1HGHUODQG�
�����������/HLGHQ��������

¶*HKHOH� ODQGERXZNXQGLJ� RQGHU]RHN� LQ� HHQ� RYHUOHJRUJDDQ·�� 712�QLHXZV� ���
�����������������

*UDQVFK��)���¶7ULS�HQ�]LMQ�QRWD·��/	2����������
*UDQVFK��)���¶+HW�XQLHNH�YDQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN·��&KHPLVFK�:HHN�

EODG�����PDDUW���������������
¶+HUVWUXFWXUHULQJ�15/2·��/	2��������
+XWWHU��:��HW�DO���UHG����2S�ZHJ�QDDU� FULWHULD�YRRU�RQGHU]RHNVEHOHLG��272�FDKLHUV���

�8WUHFKW���������
,QQRYDWLHJHULFKWH� RQGHU]RHNSURJUDPPD·V�� ,QQRYDWLHQRWD�� $FKWHUJURQGGRFXPHQW� ,� �'HQ�

+DDJ���������
,QQRYDWLHQRWD��'HQ�+DDJ���������
,QQRYDWLHSURJUDPPD�%LRWHFKQRORJLH��6FKHWV�YDQ�HHQ�LQQRYDWLHJHULFKW�RQGHU]RHNVSURJUDPPD�

RS�KHW�JHELHG�YDQ�GH�ELRWHFKQRORJLH��'HQ�+DDJ��������
.DVWHHO��7K�-�� YDQ�� ¶2QWVWDDQ� HQ�*URHL� YDQ�712·�� LQ�7K�-�� YDQ�.DVWHHO� HW�DO���

(HQ�.ZDUWHHXZ�712�������������*HGHQNERHN�ELM�GH�YROWRRLLQJ�YDQ�GH�HHUVWH����
MDDU�ZHUN]DDPKHLG�YDQ�GH�RUJDQLVDWLH�712�RS���PHL�������'HQ�+DDJ��������

.RJDQ��0���HQ�0��+HQNHO��*RYHUQPHQW�DQG�5HVHDUFK��7KH�5RWKVFKLOG�([SHULPHQW�LQ�
D�*RYHUQPHQW�'HSDUWPHQW��/RQGHQ��������

.UDMHQEULQN��(�-���+HW�/DQGERXZVFKDS��¶]HOIJHGUDJHQ�YHUDQWZRRUGHOLMNKHLG·�LQ�GH�ODQG��
HQ�WXLQERXZ�������������*URQLQJHQ��������

.XHQHQ��'�-���¶%LRORJLVFKH�SUREOHPHQ�YDQ�RQV�PLOLHX·��/DQGERXZNXQGLJ�7LMGVFKULIW�
�����������������������

/$.$�� ,7$/� :DJHQLQJHQ�� DWRRPHQHUJLH� LQ� GH� ODQGERXZ� ������
KWWS���ZZZ�ODND�RUJ�WHNVWHQ�LWDO�LQJDQJ�LWDO�KWPO����MDQXDUL���������

/DQGERXZ� ]RQGHU� VSXLW"� *HwQWHJUHHUGH� EHVWULMGLQJ� YDQ� LQVHNWHQSODJHQ� LQ� GH� ODQGERXZ�
�:DJHQLQJHQ��������

/DQGERXZJHULFKWH�'HHOSURJUDPPD�%LRWHFKQRORJLH��'HQ�+DDJ��������
/DQGERXZNXQGLJ� RQGHU]RHN�RS�ZHJ�QDDU�GH���H�HHXZ��0HHUMDUHQYLVLH� ODQGERXZNXQGLJ�

RQGHU]RHN������������'HQ�+DDJ���������
/HQQHS��0�%�� YDQ�� ¶'H� JHVFKLHGHQLV� YDQ� KHW� /DQGERXZNXQGLJ�2QGHU]RHN� LQ�

1HGHUODQG·��712�QLHXZV��������������������
/LEEHQJD��.�5���*HOXNNLJ�]LM��GLH�QX�EHJLQQHQ��/HLGHQ��������
/RJHPDQQ�� '��� .QHOSXQWHQ� LQ� KHW� RQGHU]RHN� QDDU� HQ� GH� SUDNWLMN�LQWURGXFWLH� YDQ�

JHwQWHJUHHUGH�ODQGERXZ��8WUHFKW���������
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0DDW�� +��� ¶+HW� ,QQRYDWLHV\VWHHP� YRRU� GH� 1HGHUODQGVH� /DQGERXZ·�� 1(+$�
MDDUERHN��������������������

0DOWKD�� '�-���+RQGHUG� -DDU� /DQGERXZNXQGLJ� 2QGHU]RHN� LQ� 1HGHUODQG� ����������
�:DJHQLQJHQ��������

0DQVKROW�� 6�/��� ¶'H� /DQGERXZ� RYHU� 712·�� LQ� 7K�-�� YDQ� .DVWHHO� HW�DO��� (HQ�
.ZDUWHHXZ�712�������������*HGHQNERHN�ELM�GH�YROWRRLLQJ�YDQ�GH�HHUVWH����MDDU�
ZHUN]DDPKHLG�YDQ�GH�RUJDQLVDWLH�712�RS���PHL�������'HQ�+DDJ���������

0HHU��5�5�� YDQ� GHU� �UHG����%LRWHFKQRORJLH� HQ� ,QQRYDWLH�� $GYLHV� XLWJHEUDFKW� DDQ� GH�
PLQLVWHU� YRRU� :HWHQVFKDSVEHOHLG� GRRU� KHW� &HQWUDDO� ,QVWLWXXW� YRRU�
,QGXVWULHRQWZLNNHOLQJ��'HQ�+DDJ���������

0HHU�� &�/�-��� HW� DO��� 7HFKQRORJLH� LQ� GH� /DQGERXZ�� (IIHFWHQ� LQ� KHW� YHUOHGHQ� HQ�
EHOHLGVRYHUZHJLQJHQ�YRRU�GH�WRHNRPVW��'HQ�+DDJ���������

0HON��)���¶0RRLH�SODQQHQ��SULRULWHLWHQ��YRRUZDDUGHQ�HQ�NQHOSXQWHQ·��:DJHQLQJV�
+RJHVFKRROEODG�����RNWREHU�������������

0HXOHQ�� %�-�5�� YDQ� GHU�� ¶6FLHQFH� 3ROLFLHV� DV� SULQFLSDO�DJHQW� JDPHV��
,QVWLWXWLRQDOL]DWLRQ� DQG� SDWK� GHSHQGHQF\� LQ� WKH� UHODWLRQ� EHWZHHQ�
JRYHUQPHQW�DQG�VFLHQFH·��5HVHDUFK�3ROLF\��������������������

0ROHQ��+��YDQ�GHU��¶2YHU�GH�NZDOLWHLW�YDQ�SURGXNWHQ�YDQ�GH�JDQJEDUH�HQ�YDQ�GH�
DOWHUQDWLHYH�ODQGERXZ·��(FRQRPLVFK�6WDWLVWLVFKH�%HULFKWHQ����������������

0ROHQ��+��YDQ�GHU��UHG����2PVWUHGHQ�ODQGERXZ��8WUHFKW���������
1RRUW�� :�-�� YDQ�� HQ� &�-�� /DPPHUV�� 'H� WXVVHQRUJDQLVDWLH�� YHUNHQQLQJHQ� LQ� KHW�

PDDWVFKDSSHOLMN�PLGGHQYHOG�GHU�LQWHURUJDQLVDWLRQHOH�EHWUHNNLQJHQ��/HLGHQ��������
¶15/2�RYHU�QRWD�7ULS��ZDDUGHULQJ�HQ�NULWLHN·��/	2�������
2RVWHQ��+��HQ�+��5XWWHQ��,QQRYHUHQ�PHW�DPELWLH��'HQ�+DDJ��������
3ODWIRUP�%LRORJLVFKH�/DQGERXZ��%LRORJLVFKH� ODQGERXZ�YHU�YRRUXLW��RS�ZHJ�QDDU�HHQ�

GXXU]DPH�ODQGERXZ����������
3RHO�� -�0�*�� YDQ� GHU�� ¶9LMI� MDDU�� �·Q�2QZHWHQVFKDSSHOLMN� KLVWRULVFK� RYHU]LFKW�
��

/DQGERXZNXQGLJ�7LMGVFKULIW�������������������
3URMHFWEHVFKULMYLQJ�HQ�SURMHFWEHKHHU�LQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN��'HQ�+DDJ��������
5DSSRUW�YDQ�GH�6WXXUJURHS�$OWHUQDWLHYH�/DQGERXZ��'HQ�+DDJ��������
5DSSRUW�=HOIHYDOXDWLH�1DWLRQDOH�5DDG�YRRU�/DQGERXZNXQGLJ�2QGHU]RHN����������
5LS�� $�� HQ� $�-�� 1HGHUKRI�� ¶%HWZHHQ� GLULJLVP� DQG� ODLVVH]�IDLUH�� (IIHFWV� RI�

LPSOHPHQWLQJ� WKH� VFLHQFH� SROLF\� SULRULW\� IRU� ELRWHFKQRORJ\� LQ� WKH�
1HWKHUODQGV·��5HVHDUFK�3ROLF\�����������������������

5LS��$��HQ�:��YDQ�GHU�(V��¶%LRWHFKQRORJLH��RQWZLNNHOLQJ�HQ�VWXUHQGH�LPSXOVHQ·��
LQ�$��5LS�HQ�3��*URHQHZHJHQ� �UHG����0DFKW� RYHU�.HQQLV� �$OSKHQ�D�G�5LMQ��
����������������

5LS��$��HQ�$�-��1HGHUKRI��'H�VWLPXOHULQJ�YDQ�ELRWHFKQRORJLH�LQ�1HGHUODQG��(IIHFWHQ�RS�
KHW�ZHWHQVFKDSSHOLMNH�YHOG��/HLGHQ���������

5|UVFK�� $��� ¶)HHVWHOLMNH� WRHVSUDDN� WRW� ,U�� *�� :DQVLQN·�� LQ� /DQGERXZNXQGLJ�
RQGHU]RHN�� JURHQ� IURQW� RI� RSHQ� V\VWHHP"�5HVHDUFK�0DQDJHPHQW� 6WXGLHV� ��� �'HQ�
+DDJ���������

5RVVXP��:�� YDQ�� 6WXULQJ� YDQ�:HWHQVFKDS�� GH� URO� YDQ� RQGHU]RHNVRUJDQLVDWLHV� �'HQ�
+DDJ��������

6DORPRQ�� -�-��� ¶'H�2QWZLNNHOLQJ�YDQ�KHW�:HWHQVFKDSVEHOHLG·�� LQ�$��5LS�HQ�3��
*URHQHZHJHQ��0DFKW�RYHU�NHQQLV��0RJHOLMNKHGHQ�YDQ�ZHWHQVFKDSVEHOHLG��$OSKHQ�
DDQ�GHQ�5LMQ���������
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6FKLOSHURRUW��5�$��� HW� DO��� ,QQRYDWLHSURJUDPPD� ELRWHFKQRORJLH�� NDGHU�� KRRIGOLMQHQ� HQ�
RSHUDWLRQHHO�SODQ��'HQ�+DDJ��������

6FKLOSHURRUW�� 5�$�� �UHG���� &RPPHUFLsOH� RQWZLNNHOLQJHQ� RS� KHW� JHELHG� YDQ� GH�
SODQWHQELRWHFKQRORJLH��15/2�6WXGLHUDSSRUW���E��'HQ�+DDJ���������

6FKLOSHURRUW�� 5�$��� HQ� 0HHU�� 5�5�� YDQ� GHU�� ,QQRYDWLHSURJUDPPD� %LRWHFKQRORJLH��
3URJUDPPDFRPPLVVLH�%LRWHFKQRORJLH��,QWHULPUDSSRUW�PHL������W�P�PHL�������'HQ�
+DDJ��������

6FKRW��-���HW�DO���UHG����7HFKQLHN�LQ�1HGHUODQG�LQ�GH�7ZLQWLJVWH�(HXZ��=XWSKHQ������
�������

6WUXFWXXUQRWD�/DQGERXZ��%HOHLGVYRRUQHPHQV��'HQ�+DDJ����������
7LPPHUKXLV�� 9�&�0���5XLPWH� YRRU� YHUQLHXZLQJ�� HUYDULQJHQ� ELQQHQ� GH� WHFKQLVFKH� HQ�

QDWXXUZHWHQVFKDSSHQ�� $GYLHVUDDG� YRRU� KHW� :HWHQVFKDSV�� HQ� 7HFKQRORJLHEHOHLG��
$FKWHUJURQGVWXGLH�����'HQ�+DDJ��������

9HOWNDPS�� (�� HW� DO��� 3ODQWHELRWHFKQRORJLH� LQ� 1HGHUODQG�� ,QGXVWULsOH� WRHSDVVLQJ� YDQ�
SODQWHFHOOHQ��YRRUZDDUGHQ�HQ�PRJHOLMNKHGHQ��15/2�6WXGLHUDSSRUW���J��'HQ�+DDJ�
�������

9HUNDLN�� $�3��� :DDUKHHQ� PHW� GH� 6WUXFWXXU� YDQ� KHW� /DQGERXZNXQGLJ� 2QGHU]RHN"�
5HVHDUFK�0DQDJHPHQW�6WXGLHV����'HQ�+DDJ���������

9HUNDLN�� $�3���2UJDQLVDWLHVWUXFWXXU� ODQGERXZNXQGLJ� RQGHU]RHN� HQ� DFKWHUJURQGHQ� YDQ�
KDDU�WRWVWDQGNRPLQJ��5HVHDUFK�0DQDJHPHQW�6WXGLHV����'HQ�+DDJ���������

9HUNDLN��$�3���9HUNHQQLQJHQ�RPWUHQW�GH�GRHOVWHOOLQJVSUREOHPDWLHN�LQ�DUEHLGVRUJDQLVDWLHV��
5HVHDUFK�0DQDJHPHQWVWXGLHV�����'HQ�+DDJ��������

9HUNDLN�� $�3���2QWZLNNHOLQJHQ� LQ� KHW� ODQGERXZNXQGLJ� RQGHU]RHNEHOHLG� �'HQ�+DDJ�
�������

9HUNDLN�� $�3���5RO� VHFWRUUDGHQ� PHW� EHWUHNNLQJ� WRW� VWUDWHJLVFKH� RQGHU]RHNSURJUDPPD·V�
�'HQ�+DDJ���������

9LVVHU��-��HQ�$��+HPHULMFN��(HQ�1HGHUODQGV�0LUDNHO��EHOHLGVOHUHQ�LQ�GH�YHU]RUJLQJVVWDDW�
�$PVWHUGDP��������

9R�WH��$�'���¶/DQGERXZHFRORJLH·��/DQGERXZNXQGLJ�WLMGVFKULIW���������������������
:DO��+�� YDQ� GHU�� HQ�+�-�� GH�*UDDI��1�$�� YDQ�%UXVVHO��:�-�� YDQ� GHU�:HLMGHQ��

:�-�� WHU� .HXUV� �PHW� WHFKQLVFKH� PHGHZHUNLQJ� YDQ� 7K�� %DNNHU�� /(,���
6SHHOUXLPWH� YRRU� HHQ� JHwQWHJUHHUGH� ODQGERXZ��:55�ZHUNGRFXPHQW� �� �'HQ�+DDJ�
�������

:DQVLQN��*���HW�DO���%HVFKRXZLQJHQ�RYHU�GH�RUJDQLVDWLH�YDQ�KHW�RQGHU]RHN�LQ�1HGHUODQG��
5HVHDUFK�0DQDJHPHQW�6WXGLHV����'HQ�+DDJ���������

:DQVLQN�� *��� ¶2QGHU]RHNV\VWHPHQ� HQ� KXQ� UHODWLH� PHW� GH� RPJHYLQJ·� LQ�
/DQGERXZNXQGLJ� RQGHU]RHN�� JURHQ� IURQW� RI� RSHQ� V\VWHHP"�5HVHDUFK� 0DQDJHPHQW�
6WXGLHV�����'HQ�+DDJ���������

:HLMGHQ��:�-��YDQ�GHU��HW�DO���%RXZVWHQHQ�YRRU� HHQ�JHwQWHJUHHUGH� ODQGERXZ��:55�
YRRUVWXGLH�����'HQ�+DDJ����������

:HLQEHUJ��$���
&ULWHULD�RI�6FLHQWLILF�&KRLFH
��0LQHUYD���������������������
:HUNJURHS� 'H� =HHXZ�� 1DDU� HHQ� $DUWVH� ODQGERXZ�� 3ODWWHODQGVRQWZLNNHOLQJ� HQ�

GXXU]DPH�ODQGERXZ�LQ�HHQ�W G�YDQ�JOREDOLVHULQJ��'HQ�+DDJ���������
:LW��%��GH��¶,QWHUPHGLDLU�LQ�HHQ�YHUDQGHUHQGH�RPJHYLQJ��(HQ�EHVFKRXZLQJ�RYHU�

KHW� IXQFWLRQHUHQ� HQ� GH� WDDNRSYDWWLQJ� YDQ� GH� 5DDG� YRRU� KHW� 5XLPWHOLMN��
0LOLHX��HQ�1DWXXURQGHU]RHN�LQ�YHUOHGHQ��KHGHQ�HQ�WRHNRPVW·��2QJHSXEOL�
FHHUGH�QRWLWLH���������
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:RXGH�� 5�(��� ¶+HW� ERHUHQEROZHUN·�� LQ� 3�� .RRLM� �UHG���� 'H� DFWXDOLWHLW� YDQ� GH�
DJUDULVFKH�JHVFKLHGHQLV��+LVWRULDH�$JULFXOWXUDH�����*URQLQJHQ��������

:RXWHUV��3���7KH�&LWDWLRQ�&XOWXUH��$PVWHUGDP��������
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/LMVW�YDQ�DINRUWLQJHQ�
�
$&%� $GYLHVFRPPLVVLH�%LRWHFKQRORJLH�
%'�EG� %LRORJLVFK�G\QDPLVFK�
&$%2� &HQWUXP�YRRU�$JURELRORJLVFK�2QGHU]RHN�
&%7%� &KULVWHOLMNH�%RHUHQ��HQ�7XLQGHUVERQG�
&,9,� &HQWUDDO�,QVWLWXXW�YRRU�,QGXVWULHRQWZLNNHOLQJ�
&/0� &HQWUXP�YRRU�/DQGERXZ�HQ�0LOLHX�
&2$/� &R|UGLQDWLH�2QGHU]RHN�$DQJHSDVWH�/DQGERXZ�
&2%/� &RPPLVVLH�2QGHU]RHN�%LRORJLVFKH�/DQGERXZ�
&22&� &R|UGLQDWLHFRPPLVVLH�
&26� &RPPLVVLH�2YHUOHJ�6HFWRUUDGHQ�
&50� &XOWXXU��5HFUHDWLH�HQ�0DDWVFKDSSHOLMN�:HUN�
'%/� 'LUHFWLH�%HKHHU�/DQGERXZJURQGHQ�
'&2� 'LUHFWLH�&R|UGLQDWLH�2QGHU]RHN�
'/2� 'LHQVW�'LUHFWLH�/DQGERXZNXQGLJ�2QGHU]RHN�
':.� 'LUHFWLH�:HWHQVFKDS�HQ�.HQQLVRYHUGUDFKW�
':7� 'LUHFWLH�:HWHQVFKDS�HQ�7HFKQRORJLH�
((*� (XURSHVH�(FRQRPLVFKH�*HPHHQVFKDS�
(*� (XURSHVH�*HPHHQVFKDS�
(85$720� (XURSHVH�$WRRPJHPHHQVFKDS�
*(10$/� &R|UGLQDWLHFRPPLVVLH�*HQHWLVFKH�0DQLSXODWLH�
*(10$3� &RQWDFWFRPPLVVLH�*HQHWLVFKH�0DQLSXODWLH��
*82� *HVSUHNVJURHS�8QLYHUVLWDLU�2QGHU]RHN�
,23� ,QQRYDWLHJHULFKWH�2QGHU]RHNVSURJUDPPD·V�
,7$/� ,QVWLWXXW�YRRU�7RHSDVVLQJ�YDQ�$WRRPHQHUJLH�LQ�GH�/DQG�

ERXZ�
.1$:� .RQLQNOLMNH�1HGHUODQGVH�$NDGHPLH�YDQ�:HWHQVFKDSSHQ�
/(,� /DQGERXZ�(FRQRPLVFK�,QVWLWXXW�
/+�/8� /DQGERXZKRJHVFKRRO�XQLYHUVLWHLW�:DJHQLQJHQ�
/99�/	9�/19� 0LQLVWHULH�YDQ�/DQGERXZ�
0H*L6WD� &R|UGLQDWLHFRPPLVVLH�2QGHU]RHN�0HVW��*LHU�HQ�6WDQN�9HH�

KRXGHULMEHGULMYHQ�
02/%$6� 0ROHFXODLUH�%DVLV�YDQ�'LIIHUHQWLDWLH�ELM�3ODQWHQ�
15/2� 1DWLRQDOH�5DDG�YRRU�/DQGERXZNXQGLJ�2QGHU]RHN�
1:2� 2UJDQLVDWLH�WHU�EHYRUGHULQJ�YDQ�KHW�1HGHUODQGVH�:HWHQ�

VFKDSSHOLMN�2QGHU]RHN�
2$/� 2YHUOHJRUJDDQ�$OWHUQDWLHYH�/DQGERXZ�
2%6� 2QWZLNNHOLQJ�%HGULMIVV\VWHPHQ��LQ�1DJHOH��
2'32� 2QWZLNNHOLQJ�'LHUOLMNH�3URGXNWLH�2QGHU]RHN�
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�

2(62� 2UJDQLVDWLH�YRRU�(FRQRPLVFKH�6DPHQZHUNLQJ�HQ�2QWZLNNH�
OLQJ�

292� 2QGHU]RHN��9RRUOLFKWLQJ�HQ�2QGHUZLMV�
3$&� 3URJUDPPD�DGYLHVFRPPLVVLH�
3$*9� 3URHIVWDWLRQ�YRRU�$NNHUERXZ�HQ�*URHQWHWHHOW�LQ�GH�9ROOH�

JURQG�
3&%� 3URJUDPPD&RPPLVVLH�%LRWHFKQRORJLH�
3F/%� 3URJUDPPDFRPPLVVLH�/DQGERXZELRWHFKQRORJLH�
35� 3URHIVWDWLRQ�YRRU�GH�5XQGYHHKRXGHULM�
352� 3URJUDPPDUDDG�5XLPWHOLMNH�2QWZLNNHOLQJ�
5$:%� 5DDG�YDQ�$GYLHV�YRRU�:HWHQVFKDSVEHOHLG�
5$:22� 5DDG�YRRU�KHW�:HWHQVFKDSSHOLMN�2QGHU]RHN�LQ�KHW�NDGHU�YDQ�

2QWZLNNHOLQJVVDPHQZHUNLQJ�
5*2� 5DDG�YRRU�*H]RQGKHLGVRQGHU]RHN�
5,-3� 5LMNVGLHQVW�YRRU�GH�,-VVHOPHHUSROGHUV�
5012� 5DDG�YRRU�5XLPWHOLMN��0LOLHX��HQ�1DWXXURQGHU]RHN�
67:� 6WLFKWLQJ�7HFKQLVFKH�:HWHQVFKDSSHQ�1:2�
712� 1HGHUODQGVH�RUJDQLVDWLH�YRRU�7RHJHSDVW�1DWXXUZHWHQVFKDS�

SHOLMN�2QGHU]RHN�
72%� 7HFKQLVFK�2QGHU]RHN�LQ�%HGULMIVYHUEDQG�
9)2� 9RRUZDDUGHOLMNH�)LQDQFLHULQJ�2QGHU]RHN�
9520� 9RONVKXLVYHVWLQJ��5XLPWHOLMNH�2UGHQLQJ�HQ�0LOLHX�
98� 9ULMH�8QLYHUVLWHLW��$PVWHUGDP��
:55� :HWHQVFKDSSHOLMNH�5DDG�YRRU�KHW�5HJHULQJVEHOHLG�
:85� :DJHQLQJHQ�8QLYHUVLWHLW�HQ�5HVHDUFKFHQWUXP�
=:2� 2UJDQLVDWLH�WHU�EHYRUGHULQJ�YDQ�KHW�=XLYHU�:HWHQVFKDSSHOLMN�

2QGHU]RHN�
�
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2YHU�GH�DXWHXUV�
�
�
�
�
�
)RNNR� -DQ�'LMNVWHUKXLV� LV� DOV�ZHWHQVFKDSVKLVWRULFXV� YHUERQGHQ� DDQ� GH�8QLYHUVLWHLW�
7ZHQWH���
�
%DUHQG�YDQ�GHU�0HXOHQ�LV�ZHWHQVFKDSVRQGHU]RHNHU�DDQ�GH�8QLYHUVLWHLW�7ZHQWH��+LM�
SXEOLFHHUGH� HHUGHU� RYHU� GH� HYDOXDWLH� YDQ�ZHWHQVFKDSSHOLMN� RQGHU]RHN�� (XURSHDQL�
VHULQJ�YDQ�KHW�ZHWHQVFKDSVV\VWHHP�HQ�GH�UHODWLH�WXVVHQ�RYHUKHLG�HQ�ZHWHQVFKDS��
�
�
�
6WLFKWLQJ�+LVWRULH�GHU�7HFKQLHN�
'H�6WLFKWLQJ�+LVWRULH�GHU�7HFKQLHN� �6+7�� VSDQW�]LFK� VLQGV������ LQ�RP�GH�ZLVVHO�
ZHUNLQJ�WXVVHQ�WHFKQLVFKH�HQ�PDDWVFKDSSHOLMNH�RQWZLNNHOLQJHQ�]LFKWEDDU�WH�PDNHQ��
'DDUWRH�ZRUGW�HHQ�EUHHG�VFDOD�DDQ�DFWLYLWHLWHQ�RQWSORRLG��+HW�JDDW�GDDUELM�RQGHU�DQ�
GHUH�RP�KHW�PRJHOLMN�PDNHQ�HQ�XLWYRHUHQ�YDQ�JURWH�QDWLRQDOH�HQ�LQWHUQDWLRQDOH�KLV�
WRULVFKH�RQGHU]RHNVSURJUDPPD·V�HQ�LQGLYLGXHOH�RQGHU]RHNVSURMHFWHQ��KHW�SXEOLFHUHQ�
YDQ�ERHNHQ�HQ�DUWLNHOHQ�HQ�KHW�YHU]DPHOHQ�YDQ�EHHOGPDWHULDDO��'H�6+7�KHHIW�EDDQ�
EUHNHQG�ZHUN�YHUULFKW�RS�KHW�WHUUHLQ�YDQ�WHFKQLHNJHVFKLHGHQLV��'H�LQ������DIJHURQ�
GH� ]HVGHOLJH� VHULH�*HVFKLHGHQLV�YDQ�GH�WHFKQLHN� LQ�1HGHUODQG�LQ�GH�QHJHQWLHQGH�HHXZ��'H�
ZRUGLQJ�YDQ�HHQ�PRGHUQH�VDPHQOHYLQJ�����������HQ�GH� LQ������YROWRRLGH�]HYHQGHOLJH�
VHULH�7HFKQLHN� LQ�1HGHUODQG� LQ� GH� WZLQWLJVWH� HHXZ� ]LMQ� GDDUYDQ� EHODQJULMNH� UHVXOWDWHQ��
0HHU�LQIRUPDWLH�RS�ZZZ�KLVWHFK�QO��
�
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+LVWRULD�$JULFXOWXUDH�
�
�
�
�
��� 'H� ODQGERXZ�HQTXrWH� YDQ� ������ 'HHO� ,�� 1RRUG�� HQ� =XLG�+ROODQG��

9UDJHQOLMVW�DOV�ELMODJH��������
��� 'H� ODQGERXZ�HQTXrWH� YDQ� ������ 'HHO� ,,�� =HHODQG�� 1RRUG�%UDEDQW��

8WUHFKW�� *HOGHUODQG� HQ� 2YHULMVVHO�� ,QWHUQDWLRQDOH� ODQGERXZKLVWRULVFKH�
ELEOLRJUDILH�RYHU�������������

��� 'H� ODQGERXZ�HQTXrWH� YDQ� ������ 'HHO� ,,,�� 'UHQWKH�� )ULHVODQG� HQ� *UR�
QLQJHQ��������

��� %HVFKULMYLQJ� GHU� ERHUGHULMHQ� RS� GH� NOHLODQGHQ� LQ� )ULHVODQG� GRRU� '�� )RQWHLQ� WH�
6DOYHUW�������������������

��� 'H� ODQGERXZNXQGLJH� JHJHYHQV� XLW� KHW� -RXUQDDO� GHU� UHL]H� YDQ� GHQ� $JHQW� YDQ�
1DWLRQDOH�(FRQRPLH�GHU�%DWDDIVFKH�5HSXEOLHN��-��*ROGEHUJ��������

��� %RXZVWRIIHQ�ELEOLRJUDILH�1HGHUODQGVH�ODQGDUEHLGHU�LQ�GH���H�HHXZ��,��������
��� %RXZVWRIIHQ� ELEOLRJUDILH� YDQ� GH� 1HGHUODQGVH� ODQGDUEHLGHU� LQ� GH� ��H� HHXZ�� ,,��

������
��� %HVFKUHHYH�6WDDW�YDQ�GH�0HLMHULMH��������GRRU�0U��&��YDQ�%UHXJHO��������
��� %HVFKULMYHQGH� OLMVW� YDQ� ODQGERXZKLVWRULVFK� EHODQJULMNH�NDDUWHQ�XLW�KHW� DUFKLHI� GHU�

*HQLH�LQ�KHW�$OJHPHHQ�5LMNVDUFKLHI�WH�
V�*UDYHQKDJH�GRRU�7�:��%LH]H���������
���� (HQ� ODQGERXZZHUNWXLJNXQGH�GLFWDDW� YDQ� GH� /DQGKXLVKRXGNXQGLJH� 6FKRRO� WH�

*URQLQJHQ��������
���� :��7LMPV��3ULM]HQ�YDQ�JUDQHQ�HQ�SHXOYUXFKWHQ�WH�$UQKHP��%UHGD��'HYHQWHU��
V�

+HUWRJHQVERVFK�HQ�.DPSHQ��������
���� +�� YDQ� =RQ��%LEOLRJUDILH� YDQ� RS� 1HGHUODQG� EHWUHNNLQJ� KHEEHQGH� ODQGERXZ�

KLVWRULVFKH�OLWHUDWXXU�YHUVFKHQHQ�LQ�GH�MDUHQ������WRW�HQ�PHW�������������
���� :�-�� )RUPVPD�� %HNOHPUHFKW� HQ� ODQGERXZ�� +�� YDQ� =RQ�� %LEOLRJUDILH� RYHU�

EHNOHPUHFKW��������
���� -��GH�%UXLMQ��3ODNNDWHQ�YDQ�6WDG�HQ�/DQGH«������������������
���� +��YDQ�=RQ��%LEOLRJUDILH�YDQ�OLWHUDWXXU�RYHU�1HGHUODQGVH�DJUDULVFKH�JHVFKLHGHQLV��

YHUVFKHQHQ� LQ� GH� MDUHQ������ WRW� HQ�PHW� ������PHW� DDQYXOOLQJ� XLW� YRRUJDDQGH�
MDUHQ��������

���� +�0�)��.ULSV�YDQ�GHU�/DDQ��3UDNWLMN�DOV�DQWZRRUG��6�/��/RXZHV�HQ�KHW�ODQG�
ERXZFULVLVEHOHLG��������

���� ,-��%RWNH��+HW�¶6FKULMI�ERHN·�YDQ�0DUWHQ�$HGVJHV��������������������
���� 1RRUGHUOLFKW��%HULFKWHQ�XLW�KHW�YHUOHGHQ�YDQ�1RRUG�1HGHUODQG��������
���� '��3LODW��'XWFK�DJULFXOWXUDO�H[SRUW�SHUIRUPDQFH��������������������
���� :�+�� 9HUPHXOHQ�� (XURSHHV� ODQGERXZEHOHLG� LQ� GH� PDDN�� 0DQVKROWV� HHUVWH�

SODQQHQ�������������������
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���� -�/�� 9DQ� =DQGHQ�� ¶'HQ� ]HGHOLMNHQ� HQ� PDWHULsOHQ� WRHVWDQG� GHU� DUEHLGHQGH�
EHYRONLQJ�WHQ�SODWWHQ�ODQGH·��������

���� +HW�2OGDPEW�GHHO�,,��1LHXZH�YLVLHV�RS�JHVFKLHGHQLV�HQ�DFWXHOH�SUREOHPHQ��2QGHU�
UHGDFWLH�YDQ�-�1�+��(OHULH�HQ�3�&�0��+RSSHQEURXZHUV��������

���� (HQ�ORRSEDDQ�LQ�GH�ODQGERXZ��7ZDDOI�SRUWUHWWHQ�YDQ�PDUNDQWH�ILJXUHQ�LQ�DJUD�
ULVFK�1HGHUODQG��2QGHU�UHGDFWLH�YDQ�3�&�0��+RSSHQEURXZHUV��������

���� 3HWHU� 5�� 3ULHVWHU��'H� HFRQRPLVFKH� RQWZLNNHOLQJ� YDQ� GH� ODQGERXZ� LQ� *UR�
QLQJHQ�������������(HQ�NZDOLWDWLHYH�HQ�NZDQWLWDWLHYH�DQDO\VH��������

���� 3�&�0�� +RSSHQEURXZHUV�� (HQ� PLGGHOHHXZVH� VDPHQOHYLQJ�� +HW� /DQG� YDQ�
+HXVGHQ����������������������

���� +�0�&��*RRUHQ� HQ� /�-�%��+HJHU��3HU� PXG� RI� ELM� GH� ZHHN� JHZRQQHQ��'H�
RQWZLNNHOLQJ� YDQ� EHORQLQJVV\VWHPHQ� LQ� GH� *URQLQJVH� ODQGERXZ�� �����������
������

���� 5�)�-��3DSLQJ���9RRU�HHQ�KDQGYRO�VWXLYHUV���:HUNHQ��YHUGLHQHQ�HQ�EHVWHGHQ��GH�
OHYHQVVWDQGDDUG� YDQ� ERHUHQ�� DUEHLGHUV� HQ�PLGGHQVWDQGHUV� RS� GH�*URQLQJHU� NOHL��
�����������������

���� 3��.RRLM�H�D���:KHUH�WKH�WZDLQ�PHHW��'XWFK�DQG�5XVVLDQ�UHJLRQDO�GHYHORSPHQW�
LQ�D�FRPSDUDWLYH�SHUVSHFWLYH������������������

���� -��.RN�H�D���/HYHQVORRS�HQ�OHYHQVORW��$UEHLGVVWUDWHJLHsQ�YDQ�JH]LQQHQ�LQ�GH���GH�
HQ���H�HHXZ��������

���� 3��.RRLM�H�D���'H�DFWXDOLWHLW�YDQ�GH�DJUDULVFKH�JHVFKLHGHQLV��������
���� :��7LMPV��*URQLQJHU�JUDDQSULM]HQ��'H�SULM]HQ�YDQ�DJUDULVFKH�SURGXFWHQ�WXVVHQ�

�����HQ�������������
����+�0�/�� *HXUWV�� +HUPDQ� 'HUN� /RXZHV� ������������ %XUJHPHHVWHU� YDQ� GH�

1HGHUODQGVH�ODQGERXZ��������
���� 0�$�:�� *HUGLQJ� �UHG���� %HOYHGHUH� HQ� GH� JHVFKLHGHQLV� YDQ� GH� JURHQH� UXLPWH��

������
���� 3��.RRLM�H�D���:KHUH� WKH� WZDLQ�PHHW� DJDLQ��1HZ� UHVXOWV� RI� WKH�'XWFK�5XVVLDQ�

SURMHFW�RQ�UHJLRQDO�GHYHORSPHQW������������������
���� 6�0��YDQ�GHQ�%HUJK��9HUGHHOG� ODQG��'H�JHVFKLHGHQLV�YDQ�GH� UXLOYHUNDYHOLQJ� LQ�

1HGHUODQG�YDQXLW�HHQ�ORNDDO�SHUVSHFWLHI�������������������
���� -�(�� YDQ�.DPS��'LHQ�+RHWLQN�� ¶%LM� EHQDGHULQJ·��%LRJUDILH� YDQ� HHQ� ODQGERXZ�

MXULVWH�LQ�FULVLV��HQ�RRUORJVWLMG��������
���� (�+�� .DUHO�� 'H� PDDNEDUH� ERHU�� 6WUHHNYHUEHWHULQJ� DOV� LQVWUXPHQW� YDQ� KHW�

1HGHUODQGVH�ODQGERXZEHOHLG������������������
���� 0��.QLEEH��/RNNLFK�)U\VOkQ��/DQGSDFKW��DUEHLGVORRQ�HQ�ODQGERXZSURGXFWLYLWHLW�LQ�

KHW�)ULHVH�NOHLJHEHLG������������������
�




