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'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�
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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�
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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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