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

+HW�LV�PRHLOLMN�RP�ppQ�IDFWRU�YRRU�GH�JURHL�YDQ�GH�ODQGERXZVHFWRU�DDQ�WH�
ZLM]HQ��6WLMJLQJ�YDQ�GH�ORRQNRVWHQ�PDDNWH�KHW�DDQWUHNNHOLMN�RP�YLD�PHFKDQLVDWLH�
HQ� UDWLRQDOLVDWLH� GH� DUEHLGVSURGXFWLYLWHLW� WH� YHUKRJHQ� HQ� ]R� GH� ORRQNRVWHQ� WH�
UHGXFHUHQ�� 0DDU� HYHQ]R� NRQGHQ� GRRU� YHUEHWHUGH� SURGXFWLYLWHLW� GH� ORQHQ�
ZRUGHQ� YHUKRRJG�� 0HFKDQLVDWLH� PDDNWH� VFKDDOYHUJURWLQJ� PRJHOLMN�� PDDU�
VFKDDOYHUJURWLQJ� FUHsHUGH� RRN� GUXN� RP� YHUGHU� WH� PHFKDQLVHUHQ�� 'H� RYHUKHLG�
VWLPXOHHUGH� HQ� IDFLOLWHHUGH� LQ� KDDU� EHOHLG� GH� JURHL� YDQ� GH� ODQGERXZVHFWRU��
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2UJDQLVDWLHV� DOV� KHW� /DQGERXZVFKDS�RUJDQLVHHUGHQ�RYHUOHJ� WXVVHQ� YHUVFKLOOHQGH�
SDUWLMHQ�HQ�VWHPGHQ�EHODQJHQ�YDQ�YHUVFKLOOHQGH�JURHSHQ�LQ�GH�VHFWRU�RS�HONDDU�DI��
PDDU�ZHOOLFKW� QRJ�EHODQJULMNHU�� ]H� EHPLGGHOGHQ�RRN� WXVVHQ� GH�ZHQVHQ� YDQ� GH�
VHFWRU�HQ�GH�UHJHOJHYLQJ�GRRU�RYHUKHGHQ��+LVWRULVFKH�UHFRQVWUXFWLHV�ODWHQ�VWHHGV�
]LHQ�GDW�GH�JURHL�YDQ�GH� ODQGERXZVHFWRU� WH�GDQNHQ� LV� DDQ�HHQ�FRPELQDWLH�YDQ�
HONDDU�YHUVWHUNHQGH�IDFWRUHQ� � ��

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

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

KRH� LQ� GH� ORRS�GHU� WLMG�GH�RUJDQLVDWRULVFKH� HQ� LQKRXGHOLMNH� G\QDPLHN� YDQ�KHW�
ODQGERXZRQGHU]RHN�VWHHGV�RQGHUZHUS�YDQ�GLVFXVVLH�EOHHI��(HQ�FHQWUDDO�RUJDDQ�LQ�
GLH� GLVFXVVLH� HQ� LQ� GH� GDDGZHUNHOLMNH� FR|UGLQDWLH� YDQ� KHW� RQGHU]RHN� ZDV� GH�
1DWLRQDOH�5DDG�YRRU�/DQGERXZNXQGLJ�2QGHU]RHN��15/2���GLH�LQ������ZHUG�
RSJHULFKW�ELQQHQ�GH�712��(HQ�RS�KHW�HHUVWH�JH]LFKW�NOHLQH�RUJDQLVDWLH�GLH�WRW�
����� RSHUHHUGH� RS� KHW� VQLMYODN� YDQ� ODQGERXZ�� ODQGERXZEHOHLG� HQ� ODQGERXZ�
RQGHU]RHN��'H�QLHXZH�¶UDDG·�RQWZLNNHOGH�]LFK�QD������VQHO�WRW�HHQ�RUJDQLVDWLH�
GLH� W\SLVFK� LV� YRRU� GH� ODQGERXZVHFWRU� LQ� GLH� WLMG�� 9HUWHJHQZRRUGLJHUV� YDQXLW�
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��� �=LH��0DOWKD��+RQGHUG�-DDU�/DQGERXZNXQGLJ�2QGHU]RHN��
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RQGHU]RHNVLQVWLWXWHQ�� KHW� /DQGERXZVFKDS� HQ� KHW� 0LQLVWHULH� YDQ� /DQGERXZ�
RQWPRHWWHQ�HONDDU�LQ�HHQ�JURRW�DDQWDO�FRPPLVVLHV�HQ�VXEFRPPLVVLHV��(Q�QHW�DOV�
DQGHUH�W\SLVFKH�ODQGERXZRUJDQLVDWLHV�NZDP�RRN�GH�15/2�RQGHU�GUXN�WH�VWDDQ�
LQ�GH� MDUHQ�QHJHQWLJ�� ,Q������ZHUG�GH�1DWLRQDOH�5DDG�YRRU�/DQGERXZNXQGLJ�
2QGHU]RHN�RSJHKHYHQ�HQ�KHW�,QQRYDWLHQHWZHUN�*URHQH�5XLPWH�HQ�$JURFOXVWHU�
LQJHVWHOG��

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

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

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

������������������������������������������������������	 �$FKWHU� LQ� GLW� ERHN� ]LW� HHQ� NRUWH� WRHOLFKWLQJ� RYHU� GH� DUFKLHYHQ�� HHQ� OLMVW� YDQ� JHwQWHUYLHZGHQ�� HHQ�
OLWHUDWXXUOLMVW��DOVPHGH�HHQ�OLMVW�YDQ�OHGHQ�YDQ�GH�15/2�HQ�HHQ�OLMVW�PHW�DINRUWLQJHQ��
 �=LH�KLHUYRRU�RRN��9DQ�GHU�0HXOHQ��¶6FLHQFH�3ROLFLHV�DV�SULQFLSDO�DJHQW�JDPHV·������������� �9DQ�5RVVXP��6WXULQJ�YDQ�:HWHQVFKDS��
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RYHUKHLGVJHILQDQFLHUGH� QLHW�IXQGDPHQWHOH� RQGHU]RHN� JHVWXXUG� PRHVW� ZRUGHQ�
YDQXLW� GH� RQGHU]RHNVEHKRHIWH� YDQ� GH� NODQW�� ,Q� KXQ� UHFRQVWUXFWLH� YDQ� GH�
SRJLQJHQ�YDQ�KHW�0LQLVWU\�RI�+HDOWK�RP�GLW�SULQFLSH�LQ�WH�YRHUHQ��ODWHQ�.RJDQ�
HQ�+HQNHO�]LHQ�KRH�GH�EHWURNNHQHQ��QDDVW�KHW�0LQLVWHULH�RRN�GH�JH]RQGKHLGV�
]RUJ� HQ� GH� RQGHU]RHNHUV�� JHHQ� VWDELHOH� RUJDQLVDWLH� NXQQHQ� FUHsUHQ� RP�
RQGHU]RHNVEHKRHIWHQ�WH�IRUPXOHUHQ�HQ�GDDU�KHW�RQGHU]RHN�RS�DI�WH�VWHPPHQ� � �,Q�
1HGHUODQG� ]LHQ� ZH� GDW� LQ� GH� MDUHQ� ]HYHQWLJ� KHW� LGHH� YDQ� VHFWRUUDGHQ� ZRUGW�
LQJHYRHUG�� 6OHFKWV� HQNHOH� YDQ� GH]H� VHFWRUUDGHQ� ZHWHQ� HHQ� VWDELHOH� SRVLWLH� WH�
YHUNULMJHQ��'H�DQGHUH�NRPHQ�QRRLW�YDQ�GH�JURQG�RI�YHUGZLMQHQ�DO�VQHO�YDQ�KHW�
WRQHHO��

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

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

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

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

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

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

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

RQGHU]RHNHQ��'H�XLWNRPVWHQ�YDQ�GHUJHOLMNH�SURFHVVHQ�ZRUGHQ�ZHO�YHUZRRUG�LQ�
SXEOLFDWLHV� HQ� UDSSRUWHQ�� GLH� URQGJHVWXXUG� ZRUGHQ� HQ� EHZDDUG� EOLMYHQ� LQ�
DUFKLHYHQ��'H]H�GLUHFWH�SURGXFWHQ�PDNHQ�]LFKWEDDU�PHW�ZHONH�RQGHUZHUSHQ�GH�
RUJDQLVDWLH� EH]LJ� ZDV�� ZHONH� VWDQGSXQWHQ� ]LM� LQQDP� HQ� ZHONH� RUJDQLVDWLHV� HQ�
SHUVRQHQ�PHHGHGHQ�LQ�KHW�RYHUOHJ��0DDU�KHW� LV�HHQ�RSSHUYODNNLJ�EHHOG��RPGDW�
GH� SURFHVVHQ� QLHW� PHHU� ]LFKWEDDU� ]LMQ�� ,Q� HHQ� VWXGLH� QDDU� GH� LQYORHG� YDQ� GH�
*H]RQGKHLGVUDDG�PDNHQ�GH�DXWHXUV�HHQ�RQGHUVFKHLG�WXVVHQ�
IURQWVWDJH
��KHW�EHHOG�
YDQ�GH�RUJDQLVDWLH�]RDOV�GLH�QDDU�EXLWHQ�NRPW��HQ�
EDFNVWDJH
��GH�PDQLHU�ZDDURS�
GH�RUJDQLVDWLH�IXQFWLRQHHUW�HQ�LQ�VWDDW�LV�RP�HIIHFW�WH�KHEEHQ� � � �2P�GDW�ODDWVWH�WH�
RQGHU]RHNHQ��PRHWHQ� GH� SURFHVVHQ� LQ� GHWDLO� ZRUGHQ� JHYROJG�� ]RGDW� ]LFKWEDDU�
ZRUGW�KRH�HQ�ZDW�HU�DIJHVWHPG�LV��+HW�EOLMNW�GDQ�GDW�HHQ�GHHO�YDQ�GH�HIIHFWHQ�YDQ�
GHUJHOLMNH� RUJDQLVDWLHV� QLHW� YLD� GH� SURGXFWHQ� ZRUGW� JHFUHsHUG�� PDDU� YLD� GH�
SURFHVVHQ��9RRU�GH�JHVFKLHGHQLV�YDQ�GH�15/2�KHEEHQ�ZH�HUYRRU�JHNR]HQ�RP�
YLD�HHQ�DDQWDO�FDVHVWXGLHV�]LFKW�WH�NULMJHQ�RS�GH�RQWZLNNHOLQJ�YDQ�GH�RUJDQLVDWLH�
HQ�GH�ZLM]H�ZDDURS�]LM�ELMGURHJ�DDQ�GH�RQWZLNNHOLQJ�YDQ� ODQGERXZRQGHU]RHN��
ODQGERXZEHOHLG�HQ�GH�ODQGERXZ��
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,Q� KHW� HHUVWH� KRRIGVWXN� YDQ� KHW� ERHN� ZRUGW� GH� RQWZLNNHOLQJ� YDQ� GH�
RUJDQLVDWLH�LQ�GHWDLO�EHVFKUHYHQ��+HW�OLJW�YRRU�GH�KDQG�GH�IRUPHOH�UHRUJDQLVDWLHV�
DOV� XLWJDQJVSXQW� WH� QHPHQ�� PDDU� ]RDOV� LQ� GDW� KRRIGVWXN� ]DO� EOLMNHQ�� ]LMQ� GH]H�
UHRUJDQLVDWLHV�HHQ�LQGLFDWLH�GDW�YHUDQGHULQJHQ�DO�]LMQ�RSJHWUHGHQ��=H�]LMQ�QLHW�GH�
RRU]DDN�YDQ�YHUDQGHULQJHQ��'H�HFKWH�YHUDQGHULQJHQ�]HOI�HQ�KXQ�RRU]DNHQ�OLJJHQ�
HHUGHU� HQ� ]LMQ� UHDFWLHV� RS� RSNRPHQGH� WDNHQ�� KHW� ]RHNHQ� QDDU� FR|UGLQDWLH�
PRJHOLMNKHGHQ� HQ� HUYDULQJHQ� PHW� FR|UGLQDWLH�LQVWUXPHQWHQ�� 2S� EDVLV� YDQ�
LQWHUQH�GRFXPHQWHQ�HQ�LQWHUYLHZV�PHW��YRRUPDOLJH��VWDIOHGHQ�ZRUGW�EHVFKUHYHQ�
KRH� GH� YHUVFKLOOHQGH� LQVWUXPHQWHQ� ]LMQ� RSJHNRPHQ�� JHEUXLNW� HQ� ZHHU�
YHUYDQJHQ���

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

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

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

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

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