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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�
��������������������������������������������������������	��
������� ������������������������ �����������
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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�
�������������������������������������������������� ,�������
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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�
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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�
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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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