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6LQGV� �����ZDV� RS� KHW� ODQGJRHG�2RVWHUHQJ� DDQ� GH� UDQG� YDQ�:DJHQLQJHQ� GH�
HHUVWH� NHUQUHDFWRU� YDQ�1HGHUODQG� DFWLHI�� ,Q� KHW� ,QVWLWXXW� YRRU� 7RHSDVVLQJ� YDQ�
$WRRPHQHUJLH� LQ� GH� /DQGERXZ� �,7$/�� GHHG�PHQ� RQGHU]RHN� QDDU� GH� LQYORHG�
YDQ�VWUDOLQJ�RS�SODQWHQ�HQ�LQVHFWHQ�HQ�QDDU�KHW�JHGUDJ�YDQ�UDGLRDFWLHYH�VWRIIHQ�LQ�
GH� ERGHP�� 2QGHU� PHHU� ZHUGHQ� JHQHWLVFKH� YHUDQGHULQJHQ� RQGHU� LQYORHG� YDQ�
VWUDOLQJ�RQGHU]RFKW�RP�QLHXZH�JHZDVVHQ�HQ�EHVWULMGLQJVPHWKRGHQ�WH�RQWZLNNH�
OHQ��0HQ�ZLVW�ELMYRRUEHHOG�GRRU�EHVWUDOLQJ�HHQ�UHHNV�NOHXUYDULDQWHQ�YDQ�GH�FKU\�
VDQW�RS�GH�PDUNW�WH�EUHQJHQ� o �.HUQI\VLFD�ZDV� LQ�GH� MDUHQ�YLMIWLJ�QRJ�HHQ� MRQJH�
QDWXXUZHWHQVFKDS�HQ�]HNHU�YRRU�GH�ODQGERXZ�HHQ�RQEHNHQG�RQGHU]RHNVJHELHG��
'H�VHFWRU�SLNWH�GH]H�QLHXZH�RQWZLNNHOLQJ�HFKWHU�VQHO�RS���
� 0HW�]LMQ�¶$WRPV�IRU�3HDFH�3URJUDP·�LQLWLHHUGH�SUHVLGHQW�(LVHQKRZHU�LQ������
GH� FLYLHOH� WRHSDVVLQJ�YDQ�GH�NHUQHQHUJLH��(XURSD�KDDNWH�KLHURS� LQ�GRRU�ELM� GH�
RQGHUWHNHQLQJ�LQ������YDQ�KHW�9HUGUDJ�YDQ�5RPH��QDDVW�GH�(XURSHVH�(FRQRPL�
VFKH�*HPHHQVFKDS� �((*��� (85$720�RS� WH� ULFKWHQ�� ,Q� MDQXDUL� YDQ� GDW� MDDU�
ZDV� DO� GH� 6WLFKWLQJ� ,QVWLWXXW� YRRU� 7RHSDVVLQJ� YDQ� $WRRPHQHUJLH� LQ� GH� /DQG�
ERXZ�RSJHULFKW��'LW�PRQGGH�QLHW�DOOHHQ�XLW�LQ�GH�HHUVWH�1HGHUODQGVH�NHUQUHDF�
WRU��PDDU� GH� VWLFKWLQJ�ZHUG� RRN� HHQ� NQRRSSXQW� YDQ� (XURSHVH� RQGHU]RHNVEH�
WUHNNLQJHQ��0HW�GH�ERXZ�YDQ�GH�,7$/�NHUQUHDFWRU�ZHUG�LQ������EHJRQQHQ�HQ�
KHW�MDDU�GDDURS�ZHUG�HHQ�VDPHQZHUNLQJVRYHUHHQNRPVW�PHW�(85$720�JHVOR�
WHQ��,7$/�ZDV�HHQ�YDQ�GH�LQVWLWXWHQ�GLH�LQ������RQGHU�GH�KRHGH�YDQ�GH�15/2�
NZDPHQ��+HW�ZDV�YROJHQV�:DQVLQN�HHQ�YDQ�GH�VWHUNVWH�RQGHU]RHNVLQVWHOOLQJHQ��
HLJHQOLMN� GH� HQLJH� ZDDU� RQGHU]RHNHUV� WRW� EDVLVRQGHU]RHNHU� ZHUGHQ� RSJHOHLG� p �
'DDUPHH� OLHS�KHW� YRRUXLW�RS� GH�ZHQGLQJ�QDDU� ELRORJLVFKH� EDVLVZHWHQVFKDSSHQ�
GLH�:DJHQLQJHQ�LQ�GH�MDUHQ�]HVWLJ�HQ�]HYHQWLJ�JLQJ�PDNHQ���
� ,Q�GH� MDUHQ� ]HYHQWLJ�YHUVFKRRI�KHW� ,7$/�RQGHU]RHN�YDQ� VSRQWDQH�YHUDQGH�
ULQJHQ�YDQ�JHQHQ�RQGHU�LQYORHG�YDQ�VWUDOLQJ��QDDU�JHULFKWH�PDQLSXODWLH�WHQ�EH�
KRHYH� YDQ� YHUHGHOLQJ�� ,Q� MDQXDUL� �����ZHUG� GH� UHDFWRU� VWLOJHOHJG� HQ�ZHUG�KHW�
RQGHU]RHN�JHUHRUJDQLVHHUG��9RHGVHOEHVWUDOLQJ�NRQ�YHUGHU�YRRU�GH�SUDNWLMN�ZRU�
GHQ�RQWZLNNHOG�LQ�HHQ�RS�WH�ULFKWHQ�SURHIVWDWLRQ��PXWDWLHYHUHGHOLQJ�]RX�RQGHU�
JHEUDFKW�NXQQHQ�ZRUGHQ�ELM�GH�YDNJURHS�SODQWHQYHUHGHOLQJ��9RRUWERXZHQG�RS�
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GH�RSJHGDQH�NHQQLV�RYHU�JHQHWLVFKH�YHUDQGHULQJHQ�NZDPHQ�ELRWHFKQRORJLH�PHW�
SODQWHQFHOOHQ�HQ�JHQHWLVFKH�YHUEHWHULQJ�YDQ�JHZDVVHQ�FHQWUDDO�WH�VWDDQ� � �'DDUPHH�
OHHN�,7$/�DOHUW�LQ�WH�VSHOHQ�RS�HHQ�LQJULMSHQGH�ZHWHQVFKDSSHOLMNH�YHUQLHXZLQJ�
GLH� RS� GDW�PRPHQW� LQ� YROOH� JDQJ�ZDV�� GH� RSNRPVW� YDQ� GH� ELRWHFKQRORJLH�� ,Q�
KRHYHUUH�KHW�ODQGERXZNXQGLJH�YHOG�DOV�JHKHHO�DDQVOXLWLQJ�YRQG�ELM�GH�RQWZLNNH�
OLQJHQ�URQG�GH�ELRWHFKQRORJLH��VWDDW�HYHQZHO�QRJ�WH�EH]LHQ���
� 0HW�,7$/�VSHHOGHQ�GH�ODQGERXZVHFWRU�HQ�GH�15/2�YORW�LQ�RS�GH�RSNRPVW�
YDQ�GH�NHUQI\VLFD��+HW�]RUJGH�HU�QLHW�DOOHHQ�YRRU�GDW�GH�ODQGERXZZHWHQVFKDS�
SHQ�DDQVOXLWLQJ�YRQGHQ�ELM�KHW�QLHXZH�YDNJHELHG��PDDU�RRN�ELM�DFWXHOH�RUJDQLVD�
WRULVFKH�YHUQLHXZLQJHQ��'LW�KRRIGVWXN�EHVSUHHNW�GH�PDQLHU�ZDDURS�GH�15/2�
UHDJHHUGH�RS�GH�RSNRPVW�YDQ�GH�ELRWHFKQRORJLH��+RH�]HWWH�KLM�KHW�WKHPD�RS�GH�
HLJHQ�DJHQGD�HQ�KRH�RHIHQGH�KLM�LQYORHG�XLW�RS�GH�SDUWLFLSDQWHQ�ELM�KHW�SULRULWH�
UHQ�YDQ�ELRWHFKQRORJLH"�:HONH�UHODWLHV�PHW�DQGHUH�DFWRUHQ�LQ�GH�ELRWHFKQRORJLH�
RQWZLNNHOGH�KLM"�0HW�DQGHUH�ZRRUGHQ��ZHONH�SODDWV�YRRU�KHW� ODQGERXZNXQGLJ�
RQGHU]RHN�LQ�GH�ELRWHFKQRORJLH�EHYRFKW�GH�15/2�HQ�PHW�ZHON�UHVXOWDDW"��
�
� 'H�XLWGDJLQJ�
� 'H�RSNRPVW�YDQ�GH�ELRWHFKQRORJLH�ZDV�HHQ�YHUQLHXZLQJ�ZDDUELM�LQKRXGHOLM�
NH��GLVFLSOLQDLUH�HQ�RUJDQLVDWRULVFKH�YHUDQGHULQJHQ�PHW�HONDDU�YHUZHYHQ�ZDUHQ��
%LRWHFKQRORJLH�� GH� ZHWHQVFKDS� YDQ� GH� SURGXFWLH� PHW� EHKXOS� YDQ� PLFUR�
RUJDQLVPHQ��JLQJ�LQ�GH�MDUHQ�]HYHQWLJ�LQ�GH�RJHQ�YDQ�YHOHQ�HHQ�QLHXZH�IDVH�LQ��
1DGDW�HLQG�QHJHQWLHQGH�HHXZ�GH�RQGHU]RHNVPDWLJH�DDQSDN�RS�JDQJ�ZDV�JHNR�
PHQ�HQ�LQ�KHW�PLGGHQ�YDQ�GH�WZLQWLJVWH�HHXZ�JURRWVFKDOLJH�IHUPHQWDWLHWHFKQLH�
NHQ�RQWZLNNHOG�ZDUHQ��NZDPHQ�LQ�GH�MDUHQ�]HVWLJ�HQ�]HYHQWLJ�PLFURELRORJLVFKH�
LQ]LFKWHQ� LQ� GH� DFKWHUJURQG� YDQ� GH]H� SURFHVVHQ� WRW� RQWZLNNHOLQJ�� (U� ZHUGHQ�
KRJH�YHUZDFKWLQJHQ�JHNRHVWHUG�WHQ�DDQ]LHQ�YDQ�GH�ELMGUDJH�GLH�ELRWHFKQRORJLH�
NRQ�OHYHUHQ�DDQ�SUREOHPHQ�RS�KHW�JHELHG�YDQ�GH�YRRU]LHQLQJ�YDQ�HQHUJLH��YRHG�
VHO�HQ�JURQGVWRIIHQ�HQ�GH�YHUZHUNLQJ�YDQ�DIYDO��YDDN�PHW�KHW�LGHH�GDW�GLW�PLOLHX�
YULHQGHOLMNH�WHFKQRORJLHsQ�]RX�RSOHYHUHQ� � �'H�YHUZDFKWLQJHQ�ZHUGHQ�QRJ�YHU�
GHU� RSJHVFKURHIG� PHW� GH� RQWZLNNHOLQJ� YDQ� UHFRPELQDQW�'1$�WHFKQLHNHQ��
ZDDUELM��PLFUR�RUJDQLVPHQ�GRHOJHULFKW�JHPDQLSXOHHUG�NRQGHQ�ZRUGHQ�RS�JHQH�
WLVFK�QLYHDX���
� $OV�YDNJHELHG�NUHHJ�ELRWHFKQRORJLH�LQ�GH�MDUHQ�]HYHQWLJ�ODQJ]DDP�YRUP�PHW�
GH� RUJDQLVDWLH� YDQ� RQGHUZLMV�� RQGHU]RHN� HQ� RQGHU]RHNHUV�� ,Q� ����� ZHUG� KHW�
HHUVWH�(XURSHVH�FRQJUHV�YDQ�ELRWHFKQRORJLH�JHKRXGHQ�HQ�ZHUG�GH�1HGHUODQGVH�
%LRWHFKQRORJLVFKH�9HUHQLJLQJ�RSJHULFKW��%LRWHFKQRORJLH�ZDV�HHQ�QLHXZH�FRP�
ELQDWLH�YDQ�YDNJHELHGHQ�HQ�ZHO�LQ�WZHH�GLPHQVLHV��KRUL]RQWDDO�GRRU�KHW�VDPHQ�
EUHQJHQ�YDQ�EDVLVGLVFLSOLQHV�DOV�ELRFKHPLH��PLFURELRORJLH�HQ�PROHFXODLUH�ELROR�
JLH��YHUWLFDDO�GRRU�KHW�LQWHJUHUHQ�YDQ�GH]H�ELRGLVFLSOLQHV�PHW�SURFHVWHFKQRORJLH��
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,Q�1HGHUODQG� OLHSHQ� GH� KRJHVFKROHQ� YRRURS�PHW� KHW� YRUPJHYHQ� YDQ� GH� ELR�
WHFKQRORJLH� DOV� ]HOIVWDQGLJ�YDNJHELHG�� JHYROJG�GRRU�GH�XQLYHUVLWHLWHQ�YDQ�*UR�
QLQJHQ��/HLGHQ�HQ�$PVWHUGDP� ¤ ��
� ,Q�(XURSD��HQ�GDDUPHH�1HGHUODQG��OHHIGH�VWHUN�KHW�JHYRHO�GDW�HU�RS�KHW�JH�
ELHG�YDQ�GH�ELRWHFKQRORJLH�HHQ�DFKWHUVWDQG�RS�GH�9HUHQLJGH�6WDWHQ�HQ�-DSDQ�DDQ�
KHW�RQWVWDDQ�ZDV��*HULFKWH�DFWLH�ZDV�QRGLJ�HQ�GH�RYHUKHLG�GLHQGH�GDDUELM�HHQ�URO�
WH�VSHOHQ��7HUZLMO�KHW�ZHWHQVFKDSVEHOHLG�]LFK�LQ�HHQ�QLHXZH�IDVH�YDQ�RQWZLNNH�
OLQJ�EHYRQG��]LH�KRRIGVWXN�����ZHUGHQ�RRN�GH�HHUVWH�LQLWLDWLHYHQ�YRRU�HHQ�LQQR�
YDWLHEHOHLG� RQWSORRLG�� ,Q� MDQXDUL� ����� ]HJGH� PLQLVWHU�SUHVLGHQW� 9DQ� $JW� HHQ�
LQQRYDWLHQRWD�WRH�ZDDULQ�HHQ�EHOHLG�]RX�ZRUGHQ�XLWJHZHUNW�YRRU�GH�YHUVWHUNLQJ�
YDQ�KHW�LQQRYDWLHYHUPRJHQ�YDQ�KHW�1HGHUODQGVH�EHGULMIVOHYHQ��LQ�KHW�ELM]RQGHU�
RS�EDVLV� YDQ� LQGXVWULHHO� HQ� DFDGHPLVFK�RQGHU]RHN� ¥ �1DMDDU������ERRG�PLQLVWHU�
YDQ�:HWHQVFKDSVEHOHLG�9DQ�7ULHU��PHGH�QDPHQV�GH�FROOHJD
V�YDQ�2QGHUZLMV�HQ�
:HWHQVFKDSSHQ�HQ�YDQ�(FRQRPLVFKH�=DNHQ��GH� ,QQRYDWLHQRWD� DDQ��'DDULQ�ZHU�
GHQ� ]RJHQDDPGH� ,QQRYDWLHJHULFKWH�2QGHU]RHNVSURJUDPPD·V� �,23�� YRRUJHVWHOG�
YRRU�YLMI�JHELHGHQ��ZDDURQGHU�GH�ELRWHFKQRORJLH���
� +HW�FRQFHSW�
,23
�ZDV�XLWJHZHUNW�GRRU�HHQ�ZHUNJURHS�YDQ�YHUWHJHQZRRUGL�
JHUV�YDQ�GH�WHFKQLVFKH�KRJHVFKROHQ�HQ�GH�0LQLVWHULHV�YDQ�2QGHUZLMV�HQ�:HWHQ�
VFKDSSHQ� HQ� YDQ�:HWHQVFKDSVEHOHLG�� 'H� FHQWUDOH� NZHVWLH� ZDV� KRH� KHW� DFDGH�
PLVFK�RQGHU]RHN�DI�WH�VWHPPHQ�RS�GH�EHKRHIWHQ�YDQ�GH�1HGHUODQGVH�HFRQRPLH��
+LHUWRH� ZHUG� HHQ� RUJDQLVDWLHVWUXFWXXU� YRRUJHVWHOG� GLH� JHNHQPHUNW� ZHUG� GRRU�
SURMHFWJHULFKWKHLG�� VDPHQZHUNLQJ� WXVVHQ� RQGHU]RHNVJURHSHQ� RQGHUOLQJ� HQ�PHW�
KHW�EHGULMIVOHYHQ��HQ�EHWURNNHQKHLG�YDQ�JHEUXLNHUV�ELM�]RZHO�FRQFHSWLH��RQWZLN�
NHOLQJ�DOV�XLWYRHULQJ�YDQ�SURJUDPPD·V� ¦ �'H�SURJUDPPDWLVFKH�DDQSDN��GH�JHULFKW�
KHLG�RS�KHW�EHGULMIVOHYHQ�DOVPHGH�GH�LQEUHQJ�YDQ�KHW�GHSDUWHPHQW�YDQ�(FRQRPL�
VFKH�=DNHQ�ZDUHQ�QLHXZH�HOHPHQWHQ�RS�KHW�JHELHG�YDQ�RQGHU]RHNVRUJDQLVDWLH��
%RYHQGLHQ�ZDUHQ�GH� OHGHQ�YDQ�GH�ZHUNJURHS�GLH�KHW� ,23�FRQFHSW�XLWZHUNWH��
UHODWLHI�QLHXZH�VSHOHUV�RS�KHW�JHELHG�YDQ�RQGHU]RHNVEHKHHU��GH�WHFKQLVFKH�KRJH�
VFKROHQ� �HQ� QLHW� GH� XQLYHUVLWHLWHQ�� HQ� (FRQRPLVFKH� =DNHQ� �PDDU� QLHW� /DQG�
ERXZ����
� +HW� ,23�ELRWHFKQRORJLH��GDW� VSRHGLJ� JHUHDOLVHHUG�ZHUG��ZDV� HFKWHU� QLHW� GH�
HQLJH�VSHOHU�ZDDU�KHW�GH�VWXULQJ�HQ�FR|UGLQDWLH�YDQ�KHW�QLHXZH�YHOG�EHWURI��'H�
XQLYHUVLWHLWHQ� HQ� KRJHVFKROHQ� QDPHQ� ]HOI� LQLWLDWLHYHQ�ZDW� EHWUHIW� KHW� RS]HWWHQ�
YDQ�VWXGLHULFKWLQJHQ��KHW�RUJDQLVHUHQ�YDQ�RQGHU]RHNVJURHSHQ�HQ�VDPHQZHUNLQJ�
RQGHUOLQJ�HQ�PHW�KHW�EHGULMIVOHYHQ��'DDUQDDVW�RQGHUQDPHQ�EHVWDDQGH�LQVWHOOLQJHQ�
DOV�GH�=:2��712�HQ�GH�15/2�DFWLH�RP�ELRWHFKQRORJLH�RS�GH�HLJHQ�DJHQGD�
WH�]HWWHQ��'DDUPHH�ZDV�KHW�HLQG�MDUHQ�]HYHQWLJ�QRJ�QLHW�GXLGHOLMN�KRH�GH�WDDN�
YHUGHOLQJ�YDQ�GH�GLYHUVH�EHWURNNHQ�LQVWDQWLHV�²�GHSDUWHPHQWHQ��FR|UGLQDWLHRUJD�
�������������������������������������������������§?��� �)u�� �.� ��~ �;�;��}*��� ���/� �,����}�~ �E� �
���;� � }����8}�� ~  �� �;}����@� �E�� �� � �;}�¡ u
��£,�
¢U��£/¨*z©?v<ª,ªL«U¬;!® ¯ °<ªL«!® !u
�/¢;±�z²?v<ª,ªL«U¬;!® ¯ ° ³
° ´ ¯ µ ¶/® °b«;ª,·;° ´ ¸�«U°<¹<º�´ « ³
´ ;».»6/¼ ½<u/¨
¢8�*z



�����

QHQ��RQGHU]RHNVLQVWHOOLQJHQ�²� HU�ELM�GH� VWLPXOHULQJ�YDQ�ELRWHFKQRORJLH�XLW� ]RX�
]LHQ�HQ�ZLH�GDDUELM�HHQ�KRRIGURO�JLQJ�VSHOHQ��0DDU�RRN�ZDW�EHWUHIW�GH�LQKRXGH�
OLMNH� HQ� GLVFLSOLQDLUH� YHUQLHXZLQJ� GLH� GH� RSNRPVW� YDQ� GH� ELRWHFKQRORJLH� PHW�
]LFK�PHHEUDFKW��ZDUHQ� GH� FRQWRXUHQ� DQQR� ����� QRJ� DOOHVEHKDOYH� YDVWRPOLMQG��
=R�OHJGHQ�GH�$PHULNDQHQ�LQ�GH�GHILQLWLH�YDQ�ELRWHFKQRORJLH�YHHODO�GH�QDGUXN�RS�
GH�URO�YDQ�QLHXZH�ELRORJLVFKH�GLVFLSOLQHV��WHUZLMO�(XURSHDQHQ�PHHU�QDGUXN�OHJ�
GHQ�RS�GH�WHFKQRORJLVFKH�NDQW� ¾ �0HHU�LQ�KHW�ELM]RQGHU�ZDV�URQG������QRJ�QLHW�
GXLGHOLMN� LQ�KRHYHUUH� GH�QLHXZH� WHFKQLHN� YDQ� UHFRPELQDQW�'1$�HHQ� FHQWUDOH�
SODDWV�LQ�KHW�QLHXZH�YDNJHELHG�]RX�NULMJHQ���
� 9RRU� KHW� ODQGERXZNXQGLJ� RQGHU]RHN� HQ� GDDUPHH� GH�15/2� YRUPGHQ� GH�
QLHXZH�KRUL]RQWDOH�HQ�YHUWLFDOH�YHUELQGLQJHQ�WXVVHQ�GLVFLSOLQHV�HHQ�HHUVWH�XLWGD�
JLQJ��ZDDURS�YRRUDO�RS�KHW�QLYHDX�YDQ�RQGHU]RHNVVDPHQZHUNLQJ�HQ��FR|UGLQDWLH�
PRHVW� ZRUGHQ� JHUHDJHHUG�� ,QJULMSHQGHU� ZHOOLFKW� ZDV� GDW� ELRWHFKQRORJLH� KHW�
ODQGERXZNXQGLJ� RQGHU]RHN� LQKRXGHOLMN� HQ� RUJDQLVDWRULVFK� GRRUVQHHG�� ZDW� GH�
YUDDJ� RSULHS� KRH� UHODWLHV�PHW� QLHW�ODQGERXZNXQGLJH� SDUWLMHQ� LQ� RQGHU]RHN� HQ�
EHGULMIVOHYHQ�RSJHERXZG�PRHVWHQ�ZRUGHQ��:DW�EHWUHIW� GH�YHUWLFDOH�YHUELQGLQ�
JHQ�PHW� GH� LQGXVWULH�� PRHW� DOYDVW� ZRUGHQ� RSJHPHUNW� GDW� GLH� ]LFK� ELQQHQ� GH�
15/2�LQ�KHW�DOJHPHHQ�QRJ�LQ�HHQ�RSERXZIDVH�EHYRQGHQ��'H�DIGHOLQJ�9HUZHU�
NLQJ�HQ�$I]HW�EHYRQG�]LFK�QRJ�LQ�GH�RSERXZIDVH�HQ�KHW�EOHHN�QLHW�HHQYRXGLJ�GH�
YRHGVHOYHUZHUNHQGH�LQGXVWULH�WH�ODWHQ�SDUWLFLSHUHQ�LQ�FR|UGLQDWLH�YDQ�ODQGERXZ�
NXQGLJ�RQGHU]RHN��+HW�KRRIGVWXN�]DO�GDDURP�QLHW� LQJDDQ�RS�GLW� DVSHFW�YDQ�GH�
RSNRPVW�YDQ�GH�ELRWHFKQRORJLH���
� 6SHFLILHN�YRRU�GH�15/2�LV�GH�YUDDJ�RS�ZHONH�ZLM]H�KLM�GH�ELRWHFKQRORJLH�
RS�GH�DJHQGD�]HWWH��SDVWH�KLM�KHW�WKHPD�LQ�LQ�GH�EHVWDDQGH�RUJDQLVDWLH�RI�SDVWH�KLM�
GH�RUJDQLVDWLH�DDQ�DDQ�GH�QLHXZH�FRQVWHOODWLHV"�,Q�KRHYHUUH�ZLOGH�GH�UDDG�ERYHQ�
KHW�YHOG�JDDQ�VWDDQ�HQ�WRW�KRHYHU�VWUHNWHQ�]LMQ�PRJHOLMNKHGHQ�RP�LQYORHG�RS�GDW�
YHOG�XLW� WH�RHIHQHQ�HQ�GH�DJHQGD�YDQ�GH�SDUWLFLSDQWHQ� WH�EHSDOHQ"�+HW�YHUVODJ�
RYHU�GH�RS]HW�YDQ�GH�,23·V�QRHPGH�GH�15/2�DOV�ppQ�YDQ�GH�YRRUEHHOGHQ�YDQ�
EHVWDDQGH� RUJDQLVDWLHV�ZDDULQ� HOHPHQWHQ� YDQ� GH� YRRUJHVWHOGH� DDQSDN� UHHGV� EH�
VWRQGHQ��WH�ZHWHQ�FR|UGLQDWLH�HQ�GH�DIVWHPPLQJ�YDQ�YUDDJ�HQ�DDQERG�YDQ�RQGHU�
]RHN��'H�YULMEOLMYHQGKHLG�YDQ�KHW�15/2�PRGHO�YDQ�FR|UGLQDWLH�GRRU�RYHUOHJ�
YLD�KHW�SDUWLFLSDQWHQPRGHO�ZHUG�HFKWHU�H[SOLFLHW�DIJHZH]HQ� ¿ �'H�XLWGDJLQJ�YDQ�
GH�ELRWHFKQRORJLH�]RX�LQGHUGDDG�HHQ�XLWGDJLQJ�YRRU�GH�SDUWLFLSDQWHQRUJDQLVDWLH�
EOLMNHQ��+RH�GLW�]RX�XLWSDNNHQ��HQ�KRH�GH�15/2�GDDU�HHQ�DQWZRRUG�RS�]RFKW��
LV�KHW�RQGHUZHUS�YDQ�GLW�KRRIGVWXN���
�
� �����'H�HHUVWH�UHDFWLH�YDQ�GH�15/2�
� 'H�RSNRPVW�YDQ�GH�ELRWHFKQRORJLH�YLHO�VDPHQ�PHW�GH�RPVODJ�GLH�URQG������
ELM� GH�15/2� JDDQGH�ZDV�� ZDDUELM� GH� NHUQ� YDQ� GH� DFWLYLWHLWHQ� YHUVFKRRI� YDQ�
�������������������������������������������������À?��� ���;}�Á��;���;� �*��Â u*� �.� �
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RQGHU]RHNVPDQDJHPHQW� QDDU� ZHWHQVFKDSVEHOHLG�� 'H� YHUQLHXZLQJ� ZHUG� RRN�
RSJHSDNW� LQ�KHW�NDGHU�YDQ�GLH�RPVODJ��'H�HHUVWH�DDQ]HW�YRRU�JHGDFKWHYRUPLQJ�
RYHU�ELRWHFKQRORJLH�ELQQHQ�GH�15/2�ZHUG�JHGDDQ�ELM�GH�YRRUEHUHLGLQJHQ�YDQ�
GH�HHUVWH�PHHUMDUHQYLVLH��������������'H]H�ZDUHQ�HLQG������YDQ�VWDUW�JHJDDQ�HQ�
LQ�GH�]RPHU�YDQ������ODJ�HU�HHQ�GLVFXVVLHQRWD�YRRU�GH�RS]HW�YDQ�GH�PHHUMDUHQYL�
VLH��2QGHUGHHO�KLHUYDQ�YRUPGH�KHW�LGHH�YDQ�¶SUREOHHPVWXGLHV·�QDDU�RQGHUZHUSHQ�
GLH�YDQ�EHODQJ�ZHUGHQ�JHDFKW�YRRU�GH� WRHNRPVW�YDQ�KHW� ODQGERXZNXQGLJ�RQ�
GHU]RHN��+HW�GRHO�ZDV�QLHXZH�WUHQGV�LQ�KHW�RQGHU]RHN�YURHJWLMGLJ�WH�VLJQDOHUHQ�
HQ�LQ�NDDUW�WH�EUHQJHQ�DOV�RQGHUGHHO�YDQ�GH�LQEHGGLQJ�YDQ�GH�YLVLH�RS�ODQGERXZ�
NXQGLJ�RQGHU]RHN�LQ�HHQ�V\VWHPDWLVFK�XLWJHZHUNW�EHHOG�YDQ�GH�FRQWH[W��'H�SUR�
EOHHPVWXGLHV� YRUPGHQ�GDDUPHH� HHQ�EHODQJULMN� LQVWUXPHQW�ZDDUPHH�GH�15/2�
GH�RPVODJ�QDDU�ZHWHQVFKDSVEHOHLG�YRUP�JDI���
�

�'H� ]DQGORSHU� YDQ� ELRWHFKQRORJLH� FLUFXOHHUGH� LQ� GH� QRWLWLHV� YDQ� GH� 15/2�� +HW� EUDFKW� GH�
PXOWLGLVFLSOLQDULWHLW� YDQ� KHW� QLHXZH� YDNJHELHG� WRW� XLWGUXNNLQJ�� DOVPHGH� GH� WRHSDVVLQJVJHULFKWKHLG��
+HW� EHVHI� GDW� ODQGERXZNXQGLJ� RQGHU]RHN� LQ� GH� ELRWHFKQRORJLH� YHUZHYHQ� ZDV� PHW� DOOHUOHL� DQGHUH�
RQGHU]RHNV��HQ�YHUZHUNLQJVJHELHGHQ�NZDP�LQ�GH�YRRUVWHOOHQ�ELQQHQ�GH�15/2�HFKWHU�YHHO�PLQGHU�
WRW�XLWGUXNNLQJ��'H�ODQGERXZ�KLHOG�YDVW�DDQ�KDDU�DXWRQRPH�SRVLWLH�HQ�WUDFKWWH�HHQ�HLJHQ�WDDUWSXQW�
WH�UHVHUYHUHQ���
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%LRWHFKQRORJLH� HQ� JHQHWLVFKH� PDQLSXODWLH� ZHUGHQ� GLUHFW� DOV� PRJHOLMNH� RQGHU�
ZHUSHQ� YRRU� HHQ� SUREOHHPVWXGLH� JHQRHPG� HQ� ]RQGHU� GLVFXVVLH� DDQYDDUG� o Å �'H�
SUREOHHPVWXGLH�QDDU�JHQHWLVFKH�PDQLSXODWLH�]RX�YHHO�ODWHU�JHUHHGNRPHQ�HQ�NRPW�
KLHU�RRN� ODWHU�DDQ�GH�RUGH��9RRU�ELRWHFKQRORJLH�SURGXFHHUGH�HHQ�NOHLQH�FRP�
PLVVLH� EHVWDDQGH� XLW� %UXLQ�� 9RRUEXUJ� HQ�:DQVLQN� LQ� HHQ�PDDQG� RI� WZHH� HHQ�
¶YRRU�FRQFHSW·�QRWLWLH��3URIHVVRU�%UXLQ�EHKRHIW� HQLJH� LQWURGXFWLH�RPGDW�KLM�RS�
ODQGERXZELRWHFKQRORJLVFK�JHELHG�HHQ�EHODQJULMNH�URO�VSHHOGH�HQ�GH�KRRIGUROVSH�
OHU�ZDV�LQ�GH�SUREOHHPVWXGLH�YDQ�GH�15/2��+LM�ZDV�DOV�KRRJOHUDDU�SURFHVNXQGH�
YHUERQGHQ�DDQ�GH�/DQGERXZKRJHVFKRRO�HQ�ZHUG�GDDU�HHQ�EHODQJULMNH�YRRUWUHN�
NHU�RS�KHW�JHELHG�YDQ�ELRWHFKQRORJLVFK�RQGHUZLMV�HQ�RQGHU]RHN��+LM�VWRQG�DDQ�
GH�ZLHJ�YDQ�GH��WZHHGHIDVH�RSOHLGLQJ�ELRWHFKQRORJLH�HQ�GHHG�RQGHU]RHN�RS�KHW�
JHELHG� YDQ� HQ]\PWHFKQRORJLH� LQ� GH� OHYHQVPLGGHOHQWHFKQRORJLH�� ,Q� VHSWHPEHU�
�����]RX�KLM�YHUWUHNNHQ�XLW�:DJHQLQJHQ��ZDDUQD�GH�RSYROJLQJ� ODQJ�²�YROJHQV�
YHOHQ�WH�ODQJ�²�RS�]LFK�]RX�ODWHQ�ZDFKWHQ���
� 'H�QRWLWLH�VLJQDOHHUGH�YHUQLHXZHQGH�NDQWHQ�YDQ�GH�ELRWHFKQRORJLH�]RDOV�KHW�
PXOWLGLVFLSOLQDLUH� NDUDNWHU� HQ� GH� URO� YDQ� QLHXZH� DFWRUHQ�� 'H� RUJDQLVDWLH� YDQ�
ELRWHFKQRORJLVFK�RQGHU]RHN�ZDV�YDQZHJH�GH�GLYHUVLWHLW�YDQ�KHW�XLWJDQJVPDWHUL�
DDO��GH�GRHOHQ�HQ�GH�EHWURNNHQ�YDNJHELHGHQ�HQ�GLVFLSOLQHV�PRHLOLMN�¶LQ�HHQ�RYHU�
]LFKWHOLMN�NDGHU�WH�SODDWVHQ·��2RN�PRHVW�HU�UHNHQLQJ�PHH�ZRUGHQ�JHKRXGHQ�GDW�
ELRWHFKQRORJLH�EXLWHQ�KHW� ODQGERXZNXQGLJ�RQGHU]RHN� WUDG��$OV�KHW�RQGHU]RHN�
LQ�]LMQ�YROOH�RPYDQJ�JHFR|UGLQHHUG�PRHVW�ZRUGHQ��ZDV�KHW�YROJHQV�GH�DXWHXU�V��
]DDN�HHQV�RYHU�HHQ�SDVVHQGH�RUJDQLVDWLHYRUP�QD� WH�GHQNHQ��2QGHUWXVVHQ�UHODWL�
YHHUGH�GH�QRWLWLH�KHW�YHUQLHXZHQGH�NDUDNWHU�RRN�GRRU�ELRWHFKQRORJLH�WH�SUHVHQ�
WHUHQ�DOV�HHQ�QLHXZ�ODEHO�YRRU�RQGHU]RHN�GDW�DO�ODQJ�GRRU�GH�SDUWLFLSDQWHQ�ZHUG�
JHGDDQ��'HVDOQLHWWHPLQ�JDI�GH�QRWLWLH�KHW�DGYLHV�HHQ�VWXXUJURHS�LQ�KHW� OHYHQ�WH�
URHSHQ�RP�LQWHUQH�EHOHLGVYRUPLQJ�HQ�¶RSWUHGHQ�QDDU�EXLWHQ·�WH�EXQGHOHQ��'DDU�
ELM� PRHVWHQ� GH� PRJHOLMNKHGHQ� YRRU� KHW� ODQGERXZNXQGLJ� RQGHU]RHN� LQ� NDDUW�
ZRUGHQ�JHEUDFKW��HHQ�RUJDQLVDWRULVFK�NDGHU�RQWZRUSHQ�HQ�HHQ�DGYLHV�XLWJHEUDFKW�
RYHU�GH�VDPHQZHUNLQJ�PHW�DQGHUH�RQGHU]RHNVVHFWRUHQ� oUo �'H�DXWHXUV�JDYHQ�DDQ�
EHZXVW�QLHW� WH�KHEEHQ�JHNR]HQ�YRRU�HHQ�YDQ�GH�EHVWDDQGH�RUJDQHQ�� DDQJH]LHQ�
¶>���@�KHW�ZHQVHOLMN� >LV@� HHUVW�KHW�FRPSOH[H� WHUUHLQ� LQ�]LMQ�JHKHHO� WH�EHKDQGHOHQ��
RPGDW� LQ� KHW� EHJLQ� YRRUDO� GH� YUDJHQ� ZDW�� ZLH� HQ� KRHYHHO� EHODQJULMN� ]LMQ·� o p �
+RHZHO�KHW�EHODQJ�YDQ�GH�ELRWHFKQRORJLH� LQ�GH�GDJHOLMNVH�UDDG�HQ�GH�UDDG�]HOI�
RQGHUVWUHHSW�ZHUG�HQ�GH�OHGHQ�]LFK�LQ�JURWH�OLMQHQ�LQ�GH�QRWLWLH�NRQGHQ�YLQGHQ��
ZHUG�GH�YRRUJHVWHOGH�VWXXUJURHS�QLHW�LQJHVWHOG���
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� (LQG� IHEUXDUL� ����� ZHUG� GH� YHUGHUH� YRRUEHUHLGLQJ� YDQ� GH� PHHUMDUHQYLVLH�
JHUHJHOG��9RRU�GH�RS]HW�YDQ�GH�SUREOHHPVWXGLH�RYHU�ELRWHFKQRORJLH�ZDV�HU�HHQ�
ELMODJH�ELM�GH�VWXNNHQ�GLH�VWHUN�OHHN�RS�GH�QRWLWLH�YDQ�%UXLQ��9RRUEXUJ�HQ�:DQ�
VLQN��PDDU�QLHW�GRRU�KHQ�ZDV�RQGHUWHNHQG� o � �+HW�PHHVW�PDUNDQWH�YHUVFKLO�ZDV�
GDW�HU�JHHQ�VWXXUJURHS�ZHUG�YRRUJHVWHOG�PDDU�DOOHHQ�HHQ� ¶VWXGLHFRPPLVVLH·�RP�
GH� SUREOHHPVWXGLH� XLW� WH� YRHUHQ�� 'H� SUREOHHPVWXGLHV� RYHU� ELRWHFKQRORJLH� HQ�
JHQHWLVFKH�PDQLSXODWLH�QDPHQ�HHQ�ELM]RQGHUH�SODDWV�LQ��7HUZLMO�GH�PHHVWH�VWXGLHV�
DDQ� GH� UHOHYDQWH� DIGHOLQJVEHVWXUHQ� ]RXGHQ� ZRUGHQ� YRRUJHOHJG�� ZHUGHQ� GH]H�
GRRU�GH�UDDG�]HOI�EHKDQGHOG� o � �+HW�KRJHUH�DJJUHJDWLHQLYHDX�YDQ�GH]H�RQGHUZHU�
SHQ��]RZHO�LQKRXGHOLMN�DOV�RUJDQLVDWRULVFK��PDDNWH�KHW�PRHLOLMN�]H�LQ�GH�EHVWDDQ�
GH�RQGHUERXZ�LQ�WH�SDVVHQ��2S�GLW�QLYHDX��GDW�YDQ�KHW�DQWLFLSHUHQ�RS�VWUXFWXUHOH�
YHUDQGHULQJHQ�LQ�KHW�RQGHU]RHNVYHOG�]RXGHQ�ZH�DFKWHUDI�]HJJHQ��WURN�GH�UDDG�GH�
UHJLH�QDDU�]LFK]HOI�WRH���
�
� 3UREOHHPVWXGLH�%LRWHFKQRORJLH�
� 'H�¶VWXGLHFRPPLVVLH·�OHYHUGH�KDDU�UDSSRUW�RYHU�ELRWHFKQRORJLH�HLQG������RS��
'H�EXON�YDQ�KHW�UDSSRUW�EHVWRQG�XLW�HHQ�LQYHQWDULVDWLH�YDQ�ORSHQG�HQ�SRWHQWLHHO�
DJURELRWHFKQRORJLVFK�RQGHU]RHN��ZDDUELM�JHNHNHQ�ZHUG� LQ�KRHYHUUH�RQGHU]RH�
NLQJHQ� YDQ� GH� GLYHUVH� SDUWLFLSDQWHQ� RQGHU� KHW� NRSMH� 
ELRWHFKQRORJLH
� NRQGHQ�
ZRUGHQ�JHSODDWVW��9DQZHJH�KHW�¶DFKWHUJURQGVRQGHU]RHN·�GDW�QRJ�QRGLJ�ZDV�RP�
GDW�GH� ODQGERXZELRWHFKQRORJLH�]LFK� LQ�HHQ�RSVWDUWIDVH�EHYRQG��ZHUG�ELM�YRRU�
EDDW�UXLPWH�JHFUHsHUG�YRRU�GLVFLSOLQDLU�RQGHU]RHN� o<¤ �1DDVW�GH]H�YHUWURXZGH�UHOD�
EHOOLQJ�YDQ�EHVWDDQG�RQGHU]RHN�GHHG�KHW�UDSSRUW�LQ�15/2�FRQWH[W�RQRUWKRGR[H�
YRRUVWHOOHQ�YRRU�GH�FR|UGLQDWLH��(U�PRHVW�HHQ�VWXXUJURHS�NRPHQ�RP�KHW�LQKH�
UHQW�PXOWLGLVFLSOLQDLUH�NDUDNWHU�YDQ�KHW�ELRWHFKQRORJLVFK�RQGHU]RHN�WH�ZDDUERU�
JHQ�� 3URMHFWWHDPV� PRHVWHQ�� DQGHUV� GDQ� GH� JHEUXLNHOLMNH� FRPPLVVLHV�� NUDFKWLJ�
]RUJ� GUDJHQ� YRRU� KHW� PDNHQ� HQ� QDNRPHQ� YDQ� DIVSUDNHQ�� %RYHQGLHQ� ]RX� GH�
VWXXUJURHS� ILQDQFLHULQJVPLGGHOHQ� NULMJHQ��(HQ�SURJUDPPDWLVFKH� DDQSDN�GXV�� LQ�
SODDWV� YDQ� KHW� JHEUXLNHOLMNH�15/2�RYHUOHJPRGHO�� $FKWHUDI� JH]LHQ�� ZH]HQ� GH�
YRRUVWHOOHQ�YRRUXLW�QDDU�GH�KHUVWUXFWXUHULQJ�YDQ�GH�15/2�LQ�������]LH�KRRIG�
VWXN�����:DW�EHWUHIW�GH�UHODWLH�PHW�DQGHUH�VHFWRUHQ��ZDUHQ�GH�YRRUVWHOOHQ�RYHUL�
JHQV�PLQGHU� YHUQLHXZHQG��'H� YRRUJHVWHOGH� VWUXFWXXU�ZDV� KHOHPDDO� ELQQHQ� GH�
JHYHVWLJGH�NDGHUV�YDQ�GH�15/2�JHGDFKW�� ,Q�HHQ�VWUXFWXUHOH�RUJDQVDWLH�YDQ�VD�
PHQZHUNLQJ�PHW�QLHW�ODQGERXZNXQGLJH�LQVWHOOLQJHQ�ZHUG�QLHW�YRRU]LHQ��$OOHHQ�
GH�PRJHOLMNKHLG�H[WHUQH�IRQGVHQ�WH�ZHUYHQ�ZHUG�JHRSSHUG��2RN�GH�XLWYRHULJH�
LQYHQWDULVDWLH� YDQ� ORSHQG� HQ� SRWHQWLHHO� DJURELRWHFKQRORJLVFK� RQGHU]RHN�ZLHUS�
GH�EOLN�QLHW�RI�QDXZHOLMNV�RYHU�GH�JHEUXLNHOLMNH�15/2�JUHQ]HQ���

�������������������������������������������������q �?Á���~ � ~ � �h}�� � ��Ð,�/�
Ð,�/��zq ��Á���~ � ~ � �2�
�E�/¢8�/¢,�!�
�
��u/���;}����;� �E}�� � ��Ð,�/�
Ð,�/Ç*u/��� Ñ�� �U�/�2��� Ñ-�U�/�;}*�
�6���U�8���!£
±�u
�/Ç
¢U�
¢,�!�
�
�/ÐL���,¢8�/¢,�L�/�
��zq §��.� �
~ �!�;��}*��� ���/� �@� }��*�8~?� �U}��
���� 
���� �}*�
� ����}*���;� Ê;���;�)u/¨
¢8±�z



�����

� +HW�UDSSRUW�]RUJGH�LQ�QRYHPEHU������YRRU�RSVFKXGGLQJ�LQ�GH�GDJHOLMNVH�UDDG�
HQ� GH� UDDG�� 'H� YHUJDDQGH� YRRUVWHOOHQ� YRRU� GH� RUJDQLVDWLH� HQ� ILQDQFLHULQJ� YDQ�
RQGHU]RHN�ULHS�YHHO�ZHHUVWDQG�RS��'LUHFWHXU�'/2�'��GH�=HHXZ�ZLOGH�QLHW�GDW�
HHQ� VWXXUJURHS� ELRWHFKQRORJLH� RYHU� JHOG� ]RX� EHVFKLNNHQ�� ¶'DQ� JHHIW� PHQ� GH�
15/2�IRQGVHQ�HQ�GDW�LV�QLHW�GH�EHOHLGVOLMQ�JHZHHVW�WRW�QX�WRH�· o ¥ �3URJUDPPDWL�
VFKH�ILQDQFLHULQJ�YDQ�RQGHU]RHN�VWRQG�KDDNV�RS�GH�JHGDFKWH�YDQ�HHQ�SDUWLFLSDQ�
WHQRUJDQLVDWLH�� 'DDUPHH� YRUPGH� GH� ELRWHFKQRORJLH� LQ� SRWHQWLH� HHQ� XLWGDJLQJ�
YRRU�GH� LGHQWLWHLW�YDQ�GH�15/2��:DQVLQN�]DJ�ZHO�PRJHOLMNKHGHQ�RYHUOHJ�HQ�
SURJUDPPDWLVFK�ZHUNHQ�WH�FRPELQHUHQ��%HUHLGKHLG�NRQ�ZRUGHQ�JHFUHsHUG�GRRU�
HHUVW�PHW�GH�RQGHU]RHNHUV�JH]DPHQOLMN�HHQ�SURJUDPPD�RS�WH�VWHOOHQ�HQ�YHUYRO�
JHQV�GH�SDUWQHURUJDQLVDWLHV�RP�ILQDQFLsOH�VWHXQ�WH�YUDJHQ��
� ¶'H�KHHU�:DQVLQN�ZLMVW�HURS��GDW�KHW�GH�EHGRHOLQJ�LV��GDW�PHQ�PHW�HONDDU�HHQ�
SURJUDPPD�HQ�HHQ�ZHUNUHJHOLQJ�EHVSUHHNW�HQ�YHUYROJHQV�GH�SDUWQHUV�YUDDJW�YRRU�
GDW�MDDU�GH�EHQRGLJGH�JHOGHQ�WHU�EHVFKLNNLQJ�WH�VWHOOHQ��'RRU�GLH�H[SOLFLHWH�UXJ�
JHVSUDDN� HQ�PHGH]HJJHQVFKDS� YDQ� GH� SDUWQHUV� EHUHLNW�PHQ�� GDW� GH� EHWURNNHQ�
RQGHU]RHNHU�V��]LFK�QLHW�JHKHHO�YULMEOLMYHQG�PHHU�NXQQHQ�RSVWHOOHQ��'H�EHWURN�
NHQHQ�PDNHQ�VDPHQ�HHQ�SURJUDPPD�HQ�GH�SDUWQHUV�EHVOLVVHQ�RI�]H�GDDU�JHYROJ�
DDQ�ZLOOHQ�JHYHQ�· o ¦ �
� 'HVRQGDQNV�YRQG�GH�UDDG�KHW�QRGLJ�KHW�UDSSRUW�ZDW�EHWUHIW�GH�RUJDQLVDWRUL�
VFKH�YRRUVWHOOHQ�DDQ�WH�SDVVHQ��(HQ�VWXGLHUDSSRUW�YLHO�LPPHUV�RQGHU�]LMQ�YHUDQW�
ZRRUGHOLMNKHLG��'H� GDJHOLMNVH� UDDG� NUHHJ� RSGUDFKW� ]LFK� KLHURYHU� WH� EXLJHQ� HQ�
GHHG�GDW� LQ�DDQZH]LJKHLG�YDQ�SURIHVVRU�%UXLQ� o ¾ �0HQ�ZDV�KHW�HU�ZHO�RYHU�HHQV�
GDW�GH�FR|UGLQDWLH�YDQ�KHW�RQGHU]RHN�JHEXQGHOG�PRHVW�ZRUGHQ��PDDU�PHQ�YHU�
VFKLOGH�YDQ�PHQLQJ�PHW�GH�FRPPLVVLH�%UXLQ�RYHU�GH�YUDDJ�KRH��'HHOQDPH�DDQ�
JHPHHQVFKDSSHOLMNH� SURJUDPPD·V�PRHVW� RS�EDVLV� YDQ�YULMZLOOLJKHLG� JHVFKLHGHQ��
ELM�YRRUNHXU�YLD�GH�RYHUOHJVWUXFWXUHQ�YDQ�GH�15/2� o ¿ ��
� 'H� GDJHOLMNVH� UDDG� PDDNWH� HHQ� QLHXZ� KRRIGVWXN� RYHU� GH� RUJDQLVDWRULVFKH�
DDQSDN�YDQ�ELRWHFKQRORJLH��'H�JHDPHQGHHUGH�QRWLWLH�ZHUG�LQ�MDQXDUL������JH�
SXEOLFHHUG�DOV�6WXGLHUDSSRUW���%LRWHFKQRORJLH�LQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN��+HW�
ZRRUG�
VWXXUJURHS
�ZHUG�QRJ�ZHO�JHEUXLNW��PDDU�LQ�IHLWH�ZHUG�HHQ�FR|UGLQDWLH�
FRPPLVVLH� YRRUJHVWHOG�PHW� GH� JHEUXLNHOLMNH� WDNHQ�� GH� YRRUJHVWHOGH� WDNHQ� YHU�
VFKLOGHQ�PHW�GH�HHUGHUH�QRWLWLH��RQWZLNNHOLQJHQ�YROJHQ�� VWLPXOHUHQ�YDQ�RQGHU�
]RHNVLQLWLDWLHYHQ�RYHU�RQGHUEHOLFKWH�WKHPD·V��FRQWDFW�RQGHUKRXGHQ�PHW�JHEUXL�
NHUV��VXEVLGLHJHYHUV�HQ�RSGUDFKWJHYHUV��HHQ�RQGHU]RHNVSURJUDPPD�YDVWVWHOOHQ�HQ�
KHW�EHYRUGHUHQ�YDQ�GHHOVWXGLHV�RI�KDDOEDDUKHLGVWXGLHV�� VHOHFWLH�YDQ�SURMHFWYRRU�
VWHOOHQ�DDQJHGUDJHQ�GRRU�RQGHU]RHNHUV��EHGULMIVOHYHQ�RI�((*��SURMHFWEHJHOHLGLQJ�
RUJDQLVHUHQ��YDVWVWHOOHQ�YDQ�NHUQGRHOVWHOOLQJHQ�YDQ�DDQ�KHW�15/2�JHUHODWHHUGH�
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ELRWHFKQRORJLVFK� RQGHU]RHN� p8Å �'H� VWXXUJURHS� ]RX� JHHQ� YRRUVWHOOHQ�PHHU� GRHQ�
YRRU�GH�DDQSDVVLQJ�YDQ�ILQDQFLsOH�HQ�SHUVRQHOH�PLGGHOHQ��'DDUGRRU�ZHUG�LQ�KHW�
PLGGHQ�JHODWHQ�ZLH�KHW�JHOG�YRRU�GH�SURMHFWHQ�]RX�EHKHUHQ�HQ�GDDUPHH�ZDV�GH�
DQJHO�XLW�KHW�YRRUVWHO�YDQ�GH�FRPPLVVLH�%UXLQ�YHUGZHQHQ���
� (U�]RX�GDQ�RRN�JHZRRQ�HHQ�&R|UGLQDWLHFRPPLVVLH�%LRWHFKQRORJLH�ZRUGHQ�
LQJHVWHOG��DDQJH]LHQ�GLH�QDDP�EHWHU�DDQVORRW�ELM�GH�EHVWDDQGH�WHUPLQRORJLH�YRRU�
GH�RQGHUERXZ�GDQ�¶VWXXUJURHS·� pLo �0HW�GH�LQVWDOODWLH�YDQ�HHQ�FR|UGLQDWLHFRPPLV�
VLH�ZHUG�GH�ELRWHFKQRORJLH�LQJHSDVW�tQ�GH�15/2�HQ�QLHW�GH�15/2�DDQJHSDVW�
DDQ�KHW� YHUQLHXZHQGH�NDUDNWHU� YDQ� GH� ELRWHFKQRORJLH��'H� UDDG�KDG�KLHUELM� GH�
NUDFKWLJH� VLJQDOHQ�YDQ�KHW� UDSSRUW�YDQ�GH�FRPPLVVLH�%UXLQ�QLHW�RYHUJHQRPHQ��
'H�LQSDVVLQJ�LQ�GH�EHVWDDQGH�VWUXFWXUHQ�EHWURI�QLHW�DOOHHQ�GH�LQWHUQH�RUJDQLVDWLH�
PDDU� RRN� GH� SRVLWLRQHULQJ� WHQ�RS]LFKWH� YDQ� DQGHUH� DFWRUHQ� GLH� ]LFK�PHW� ELR�
WHFKQRORJLH�EH]LJ�KLHOGHQ��2RN�GH�FRPPLVVLH�%UXLQ�ZDV�XLWJHJDDQ�YDQ� VRXYH�
UHLQLWHLW�LQ�HLJHQ�ODQGERXZNULQJ��:DQVLQN��¶*HPHHQG�ZRUGW�GDW�KHW�ODQGERXZ�
NXQGLJ�RQGHU]RHN�HHUVW�]LFK]HOI�DOV�FOXVWHU�PRHW�RUJDQLVHUHQ�HQ�YDQ�GDDUXLW�PRHW�
YHUGHU�ZHUNHQ�HQ�EH]LHQ�KRH�HHQ�JRHGH� VDPHQZHUNLQJ�NDQ�ZRUGHQ�JHRUJDQL�
VHHUG�· pUp �'H�&R|UGLQDWLHFRPPLVVLH�%LRWHFKQRORJLH�JLQJ�XLWHLQGHOLMN�QDMDDU������
YDQ�VWDUW��WRHQ�GH�RQWZLNNHOLQJHQ�URQG�ELRWHFKQRORJLH�DO�LQ�YROOH�JDQJ�ZDUHQ��
�
� �����'H�FRQILJXUDWLH�YDQ�KHW�ELRWHFKQRORJLVFKH�YHOG�
� 7RHQ� LQ� GH� UDDGVYHUJDGHULQJ� YDQ� MDQXDUL� ����� 6WXGLHUDSSRUW� �� EHVSURNHQ�
ZHUG�� ODJHQ�HU�RRN�WZHH�H[WHUQH�UDSSRUWHQ�RYHU�ELRWHFKQRORJLH�RS�WDIHO�ZDDU�
RYHU�GH�15/2�RP�FRPPHQWDDU�ZDV�JHYUDDJG��%LRWHFKQRORJLH�HQ�LQQRYDWLH�HQ�,Q�
QRYDWLHSURJUDPPD�%LRWHFKQRORJLH�� 6FKHWV� YDQ� HHQ� LQQRYDWLHJHULFKW� RQGHU]RHNVSURJUDPPD�
RS�KHW�JHELHG�YDQ�GH�ELRWHFKQRORJLH��+HW�JLQJ�KLHU�RP�WZHH�UDSSRUWHQ�WHU�YRRUEHUHL�
GLQJ�YDQ�KHW�,23�ELRWHFKQRORJLH��+HW�HHUVWH�ZDV�HHQ�YRRUVWXGLH�GRRU�KHW�&,9,�
�&HQWUDDO� ,QVWLWXXW� YRRU� ,QGXVWULHRQWZLNNHOLQJ��� GLH� GH� PLQLVWHU� YRRU�:HWHQ�
VFKDSVEHOHLG� ELM� GH� DDQELHGLQJ� YDQ� GH� ,QQRYDWLHQRWD� HLQG� �����KDG� DDQJHNRQ�
GLJG� pU� � +HW� WZHHGH� ZDV� HHQ� NRUWH� VFKHWV� YDQ� GH� RS]HW� YDQ� KHW� ,23�
ELRWHFKQRORJLH��JHEDVHHUG�RS�GH�HHUGHUH�RS]HW�YRRU�,23·V��ZDDULQ�GH�WDDNVWHOOLQJ�
YRRU� HHQ� SURJUDPPDFRPPLVVLH� HQ� YLHU� VHFWRUHQ� YDQ� KHW� RQGHU]RHN�ZHUG� EH�
VFKUHYHQ��'DW�ZDUHQ� IXQGDPHQWHHO� HQ� WRHSDVVLQJVJHULFKW� RQGHU]RHN� HQ� RQGHU�
]RHN� WHQ�GLHQVWH�YDQ�PLOLHXK\JLsQH� HQ� ODQGERXZ��%LM�KHW� ODDWVWH�ZHUG�QDDU�GH�
ORSHQGH� LQLWLDWLHYHQ�YDQ�GH�15/2�YHUZH]HQ� p8� �'H�6FKHWV�EHYHVWLJGH�KHW��GRRU�
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:DQVLQN� DO� HHUGHU� JHXLWH�� YHUPRHGHQ� GDW� KHW� ,23�ELRWHFKQRORJLH� RSJHGHHOG�
]RX�ZRUGHQ�LQ�HHQ�DDQWDO�VHFWRUHQ��ZDDURQGHU�GH�ODQGERXZ� p;¤ �'H�UDDG�NRQ�]LFK�
LQ� GH� YRRUJHVWHOGH� LQGHOLQJ� HFKWHU� QLHW� YLQGHQ�� RPGDW� GH� FDWHJRULHsQ�QLHW� JH�
OLMNZDDUGLJ� ZDUHQ�� )XQGDPHQWHHO� HQ� WRHSDVVLQJVJHULFKW� GHNWHQ� KHW� KHOH� YHOG��
WHUZLMO� GH� DQGHUH� WZHH� VHFWRUJHULFKW�ZDUHQ�� ,Q� HHQ� QRWLWLH� YDQ�KHW� VHFUHWDULDDW�
ZHUG�LQ�HHQ�FRQFHSWUHDFWLH�HHQ�WHJHQYRRUVWHO�JHGDDQ�PHW�HHQ�GULHGHOLQJ�ZDDULQ�
ODQGERXZ�DSDUW�JH]HW�ZHUG�YDQ�PLOLHXK\JLsQH�HQ�FKHPLVFKH��HQ�IDUPDFHXWLVFKH�
LQGXVWULH� p8¥ ��
� +HW�&,9,�UDSSRUW�EHYDWWH�HHQ�XLWYRHULJ�RYHU]LFKW�YDQ�GH�RQWZLNNHOLQJHQ�RS�
ELRWHFKQRORJLVFK�JHELHG� HQ�HHQ�YRRUVWHO� YRRU�SULRULWHULQJ� HQ� VWLPXOHULQJ��:DW�
EHWUHIW�GH� ODQGERXZ��ZHUG�GH�SUREOHHPVWXGLH�YDQ�GH�15/2�JHQRHPG�DOV�HHQ�
YDQ� GH� ORSHQGH� FR|UGLQHUHQGH� RYHUKHLGVDFWLYLWHLWHQ� HQ�ZHUGHQ� HQNHOH� RQGHU�
]RHNVSURMHFWHQ� LQ�:DJHQLQJHQ�JHQRHPG�ELM�GH� LQYHQWDULVDWLH�YDQ�ELRWHFKQROR�
JLVFK�RQGHU]RHN�LQ�1HGHUODQG� p8¦ �1HW�DOV�LQ�15/2�VWXNNHQ�ZHUG�GH�¶QDWXXUOLMNH·�
VDPHQKDQJ� WXVVHQ� ELRWHFKQRORJLH� HQ� ODQGERXZNXQGLJ� RQGHU]RHN� JHQRHPG��
'DDUELM�ZHUG� JHZH]HQ� RS� GH� RSOHLGLQJ� ELRWHFKQRORJLH� GLH� LQ� VHSWHPEHU� �����
YDQ�VWDUW�ZDV�JHJDDQ��1DDVW�'HOIW�HQ�*URQLQJHQ�ZHUG�:DJHQLQJHQ�GDQ�RRN�DDQ�
JHZH]HQ�DOV�HHQ�YDQ�GH�FHQWUD�YRRU�ELRWHFKQRORJLVFK�RQGHU]RHN�GLH� DOV� VSHHU�
SXQW�YRRU�KHW�,23�ELRWHFKQRORJLH�]RXGHQ�IXQJHUHQ� p8¾ �+HW�UDSSRUW�XLWWH�HFKWHU�
]RUJHQ� RYHU� GH� YHUGHUH� RQWZLNNHOLQJ� YDQ� KHW� ELRWHFKQRORJLVFK� RQGHU]RHN� LQ�
:DJHQLQJHQ��,Q�WKHRULH�]DJ�KHW�HU�JXQVWLJ�XLW��PDDU�HU�PRHVW�ZRUGHQ�YDVWJHVWHOG�
GDW�
>���@�]RQGHU�JHULFKWH�VWLPXOHULQJVPDDWUHJHOHQ�:DJHQLQJHQ�ZHLQLJ�NDQV�PDDNW�
RP�XLW� WH� JURHLHQ� WRW� HHQ�ELRWHFKQRORJLVFK� FHQWUXP�YDQ�EHWHNHQLV
� p8¿ �0HW� KHW�
YHUWUHN�YDQ�%UXLQ�ZDV�HHQ�ELRWHFKQRORJLVFKH�NHUQ�QRJ�RQGXLGHOLMNHU�JHZRUGHQ�
HQ�GH�WHFKQLVFKH�PLFURELRORJLH�VWRQG�]ZDN�LQ�:DJHQLQJHQ��+HW�UDSSRUW�SOHLWWH�
GDQ�RRN�YRRU�RSYROJLQJ�YDQ�%UXLQ�GRRU�HHQ�SURFHVWHFKQRORRJ�PHW�ELRWHFKQR�
ORJLVFKH�LQYDOVKRHN��GH�LQVWHOOLQJ�YDQ�HHQ�OHHUVWRHO�ELRWHFKQRORJLH�HQ�YHUVWHUNLQJ�
YDQ� GH� PLFURELRORJLH�� +HW� UDSSRUW� YRHJGH� QRJ� HHQ� DOJHPHQH� RSPHUNLQJ� WRH�
RYHU�GH� ODQGERXZNXQGH� LQ�1HGHUODQG��GLH�KDG�HHQ�XLWVWHNHQGH�XLWJDQJVSRVLWLH�
RS�ELRWHFKQRORJLVFK�JHELHG��]RZHO�LQKRXGHOLMN�DOV�GRRU�GH�RUJDQLVDWLHJUDDG�YDQ�
GH�VHFWRU��PDDU�NRQ�DOOHHQ�VXFFHVYRO�YHUGHUJDDQ�LQGLHQ�DDQVOXLWLQJ�ZHUG�JHYRQ�
GHQ�PHW�DQGHUH�GLVFLSOLQHV��PHW�QDPH�GH�SURFHVWHFKQRORJLH� �8Å �
� 'DW� GH� ]RUJHQ� RYHU� GH� VLWXDWLH� LQ�:DJHQLQJHQ� WHUHFKW�ZDUHQ�� EOHHN� LQ� GH�
ORRS�YDQ�������,Q�GH�]RPHU�YDQ�GDW�MDDU�EUDFKW�HHQ�PHGHZHUNHU�YDQ�KHW�KRJH�
VFKRROEODG�HQNHOH�RQGHU]RHNHUV�ELM�HONDDU�RP�WH�SUDWHQ�RYHU�GH�SRVLWLH�YDQ�:D�
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JHQLQJHQ� LQ� GH�ELRWHFKQRORJLH��'H� FRQFOXVLHV�ZDUHQ� YHUQLHWLJHQG�� KHW� EHVWXXU�
GH�YDQ�/DQGERXZKRJHVFKRRO�OLHS�FRQWLQX�DFKWHU�GH�IHLWHQ�DDQ�HQ�KREEHOGH�PDDU�
ZDW� DFKWHU� UDSSRUWHQ� YDQ� EXLWHQ� DDQ�� (HQ� FRPPHQWDDU� RS� KHW� &,9,�UDSSRUW�
ZHUG�GDDUYRRU�DOV�WHNHQHQG�EHVFKRXZG��GDW�ZDV�LQ�DOOH�KDDVW�JHPDDNW�HQ�EHYDWWH�
WDO� YDQ� IRXWHQ�� $OJHPHHQ� RRUGHHO�� KHW� ELRWHFKQRORJLHEHOHLG�ZDV� RQVDPHQKDQ�
JHQG�HQ�GH�/DQGERXZKRJHVFKRRO�RQWEHHUGH�HONH�YLVLH� �Lo �,Q�RNWREHU������PHOG�
GH�KHW�KRJHVFKRROEODG�GDW�:DJHQLQJHQ�HHQ� IODWHU�KDG�JHVODJHQ�ELM� HHQ�RYHUOHJ�
RYHU�GH�GULH�FHQWUD�YRRU�ELRWHFKQRORJLH��,Q�WHJHQVWHOOLQJ�WRW�*URQLQJHQ�HQ�'HOIW�
NRQ�:DJHQLQJHQ�JHHQ�SODQQHQ�RS�WDIHO� OHJJHQ��3URIHVVRU�9HHJHU��GH�YHUWHJHQ�
ZRRUGLJHU�YDQ�:DJHQLQJHQ��KDG�DO�WZHH�MDDU�HHUGHU�DDQ�GH�IDFXOWHLW�RP�PLGGH�
OHQ�JHYUDDJG�PDDU�GDDURS�ZDV�QLHW�JHUHDJHHUG��'H�IDFXOWHLW�QDP�KHW�VWDQGSXQW�LQ�
GDW� GHUJHOLMNH� LQLWLDWLHYHQ� ELM� YDNJURHSHQ� WKXLVKRRUGHQ� DDQJH]LHQ� GLH� YHUDQW�
ZRRUGHOLMN�ZDUHQ�YRRU�RQGHU]RHN��+HW�DUWLNHO�EHVORRW�PHW�GH�FRQVWDWHULQJ�GDW�
GH�9ULMH�8QLYHUVLWHLW��98��LQ�$PVWHUGDP�LQPLGGHOV�HHQ�VHULHX]H�NDQGLGDDW�ZDV�
RP�LQ�SODDWV�YDQ�:DJHQLQJHQ�HHQ�FHQWUXP�YDQ�ELRWHFKQRORJLH�WH�ZRUGHQ� �Up �,Q�
QRYHPEHU�JDI�KHW�KRJHVFKRROEODG�GH�QLHXZH�VWDQG�YDQ�]DNHQ��ZDDUELM�RRN�9DQ�
GHU�3ODV�²�YRRUPDOLJ�UHFWRU�HQ�YRRU]LWWHU�YDQ�GH�&R|UGLQDWLHFRPPLVVLH�%LRWHFK�
QRORJLH� YDQ� GH�15/2�²� ]LMQ� YLVLH�PRFKW� JHYHQ��+LM� VWHOGH� GDW� KHW� QLHW� ]R·Q�
YDDUW�OLHS��GDW�KHW�RP�HHQ�JULMSVWXLYHU�DDQ�VWLPXOHULQJVJHOG�JLQJ��GDW�GH�YDNJURH�
SHQ�KHHO�JRHG�GH�UHJLH�NRQGHQ�YRHUHQ�HQ�GDW�DQGHUHQ�YRRU�GH�ODQGERXZ�WRFK�
DOWLMG� QDDU�:DJHQLQJHQ� NZDPHQ�� 2YHU� GDW� ODDWVWH� ZDV� KHW� DUWLNHO� QLHW� JHKHHO�
JHUXVW��JH]LHQ�GH�RQWZLNNHOLQJHQ� LQ�$PVWHUGDP��HQ�KHW�YRHJGH�WRH�GDW�:DJH�
QLQJHQ� DOV� HQLJH� QLHW� YHUWHJHQZRRUGLJG�ZDV� LQ�GH�3URJUDPPD&RPPLVVLH�%LR�
WHFKQRORJLH��3&%�� �U� ��
� :DJHQLQJHQ�KDG�GH�ERRW�JHPLVW��PDDU�ZHONH�ERRW�ZDV�GDW�SUHFLHV"� ,Q�PHL�
����� ZDV� GH� 3&%� LQJHVWHOG�� ZDDUPHH� GH� HHUVWH� SHULRGH� YDQ� KHW� ,23�
ELRWHFKQRORJLH�YDQ�VWDUW�JLQJ�HQ�GLH�OLHS�WRW������ �8� �'H�EHODQJULMNVWH�WDDN�ZDV�KHW�
RQWZLNNHOHQ�HQ�GRHQ�XLWYRHUHQ�YDQ�HHQ�RQGHU]RHNVSURJUDPPD��'DDUWRH�NRQ�GH�
3&%�HHQ�EHJURWLQJVYRRUVWHO� LQGLHQHQ�ELM� GH�+RRIGGLUHFWLH�:HWHQVFKDSVEHOHLG��
'H�3&%�EHVFKLNWH�QLHW�DOOHHQ�RYHU�HHQ�FHQWUDOH�RUJDQLVDWLH��PDDU�RRN�RYHU�JHOG�
RP�RQGHU]RHN�WH�VXEVLGLsUHQ��+HW�RQWZLNNHOGH�RQGHU]RHNVSURJUDPPD�EHWURI�GH�
LQYXOOLQJ�YDQ�KHW�PHW�KHW]HOIGH�EHVOXLW�LQJHVWHOGH�,23�ELRWHFKQRORJLH��+HW�ZDV�
HHQ� JURRW� SURJUDPPD�� GDW� LQ� EHODQJULMNH� PDWH� EXLWHQ� GH� WUDGLWLRQHOH� �ZHWHQ�
VFKDSSHOLMNH�� VWUXFWXUHQ�RP�JLQJ��(U�ZDUHQ�YLHU�EHWURNNHQ�PLQLVWHULHV��ZDDUELM�
(FRQRPLVFKH�=DNHQ�KHW�YRRUWRXZ�KDG��'H�OHGHQ�ZDUHQ�YHUWHJHQZRRUGLJHUV�YDQ�
RQGHU]RHNVLQVWHOOLQJHQ��7HFKQLVFKH�+RJHVFKRRO�'HOIW��98��712��5LMNVXQLYHU�
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VLWHLW�*URQLQJHQ��HQ�EHGULMIVOHYHQ��'XSKDU��'60��$N]R�3KDUPD��$9H%H�HQ�*LVW�
%URFDGHV���'H�3&%�RSHUHHUGH�RQDIKDQNHOLMN�YDQ�EHVWDDQGH�RQGHU]RHNEHKHUHQGH�
LQVWHOOLQJHQ�DOV�.1$:��1:2��=:2�HQ�KHW�0LQLVWHULH�YDQ�/DQGERXZ� �;¤ �3&%�
ZDV� QLHW� GH� HQLJH� UHJLHYRHUGHU� RS� KHW� JHELHG� YDQ� GH� ELRWHFKQRORJLH�� RQGHU�
]RHNV�� HQ� RQGHU]RHNEHKHUHQGH� LQVWHOOLQJHQ� KDGGHQ� KXQ� HLJHQ� LQLWLDWLHYHQ� JH�
QRPHQ��,Q�GLW�YHOG�PRHVW�GH�3&%�HHQ�SRVLWLH�YHURYHUHQ�HQ�UHODWLHV�PHW�DQGHUH�
VSHOHUV�RSERXZHQ��:DW�EHWUHIW�GH�DFWLYLWHLWHQ�YDQ�PLQLVWHULHV��ZHWHQVFKDSSHOLMNH�
YHUHQLJLQJHQ�HQ�XQLYHUVLWHLWHQ�]DJ�GH�3&%�NDQV�GH]H�WH�NDQDOLVHUHQ�HQ�GDDUYRRU�
KHW�EHODQJULMNVWH�ORNHW�WH�ZRUGHQ���
� =:2�HQ�15/2�RSHUHHUGHQ� ODQJV� GH� OLMQHQ� GLH� ]H� ]HOI� KDGGHQ� XLWJH]HW� �8¥ �
0HW�=:2�ZHUG�HHQ�JHOLMNZDDUGLJH�UHODWLH�RSJHERXZG��'H�3&%�EUDFKW�GH�SUR�
MHFWEHRRUGHOLQJ�YDQ�IXQGDPHQWHHO�HQ�WRHSDVVLQJVJHULFKW�RQGHU]RHN�RQGHU�ELM�GH�
(YDOXDWLHFRPPLVVLH� %LRWHFKQRORJLH� YDQ� =:2�� GLH� RPJHNHHUG� GH� GRHOHQ� YDQ�
KHW�,23�ELRWHFKQRORJLH�HQ�GH�ZHUNZLM]H�YDQ�GH�3&%�RYHUQDP��0HW�GH�15/2�
ODJ�GDW�DQGHUV��GH�&R|UGLQDWLHFRPPLVVLH�%LRWHFKQRORJLH�EOHHI�]HOIVWDQGLJHU�IXQF�
WLRQHUHQ�HQ�RSHUHHUGH�PHHU� ODQJV�GH� OLMQHQ�YDQ�GH�SDUWLFLSDQWHQRUJDQLVDWLH��'H�
EHOHLGVOLMQHQ�GLH�LQ�6WXGLHUDSSRUW���ZDUHQ�XLWJH]HW��ZHUGHQ�QLHW�DDQJHSDVW�DDQ�GH�
GRHOVWHOOLQJHQ�YDQ�KHW�,23�ELRWHFKQRORJLH��(HQ�URO�VSHHOGH�GDDUELM�KHW�LGHH�GDW�
ELQQHQ�GH�3&%�RQYROGRHQGH� LQ]LFKW� LQ�GH� ODQGERXZNXQGH� DDQZH]LJ�ZDV��1D�
YHUORRS�YDQ�WLMG��WRHQ�KHW�EHODQJ�YDQ�ELRWHFKQRORJLH�PHHU�LQ�KHW�ODQGERXZNXQ�
GLJ�YHOG�ZDV�GRRUJHGURQJHQ��RQWZLNNHOGH�]LFK�HHQ�UHODWLHI�GLIIXVH�VDPHQZHUNLQJ�
�GDDURYHU�GDGHOLMN�PHHU���'H�3&%�RS�KDDU�EHXUW��ZHUNWH� LQ� WRHQHPHQGH�PDWH�
PHW� GHHOSURJUDPPD·V� ZDDUPHH� GLYHUVH� VHFWRUHQ� HLJHQ� YHUDQWZRRUGHOLMNKHGHQ�
WRHJHVFKRYHQ�NRQGHQ�NULMJHQ��
�
� �������3URIHVVRU�6FKLOSHURRUW��HHQ�YLVLRQDLUH�YRRU]LWWHU�
� 'H�YRRU]LWWHU�YDQ�GH�3&%�ZDV�SURIHVVRU�6FKLOSHURRUW�XLW�/HLGHQ��+LM�ZDV�HHQ�
SLRQLHU�RS�KHW�JHELHG�YDQ�RQGHU]RHN�QDDU�UHFRPELQDQW�'1$�HQ�KDG�XLWJHVSUR�
NHQ� LGHHsQ�RYHU�GH�RUJDQLVDWLH�YDQ�GH� VWLPXOHULQJ�YDQ�ELRWHFKQRORJLH��%RYHQ�
GLHQ�ZDV�KLM�YDQDI������HHQ� VOHXWHOILJXXU� LQ�GH� UHODWLH� WXVVHQ�GH�15/2�HQ�GH�
3&%�HQ�KHW�YHOG�YDQ�GH�ELRWHFKQRORJLH�PHHU�LQ�KHW�DOJHPHHQ��,Q�HHUVWH�LQVWDQWLH�
IXQJHHUGH� KLM� ]HOIV� DOV� YHUWHJHQZRRUGLJHU� YDQ� GH� ODQGERXZVHFWRU� LQ� GH� 3&%��
PDDU�GDW�OLHS�RP�YHUVFKLOOHQGH�UHGHQHQ�QLHW�RSWLPDDO��'H�SHUVRRQ�6FKLOSHURRUW�
HQ�]LMQ�DFWLYLWHLWHQ�YHUGLHQHQ�KLHURP�HHQ�DSDUWH�HQ�ZDW�XLWYRHULJHU�LQWURGXFWLH��
6FKLOSHURRUW�ZDV�HHQ�FKHPLFXV�GLH�RS�KHW�JUHQVYODN�PHW�GH�PLFURELRORJLH�ZHUN�
WH��7LMGHQV� ]LMQ�SURPRWLHRQGHU]RHN� LQ�/HLGHQ�KDG�KLM�RQWGHNW�GDW� HU�EDFWHULsQ�
EHVWDDQ� GLH� DDQ� UHFRPELQDQW�'1$� GRHQ�� KHW� DJUREDFWHULXP� YRUPGH� WXPRUHQ�
GRRU�'1$�RYHU�WH�GUDJHQ��
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�,Q� ODQGERXZNXQGLJH� NULQJHQ�ZHUG� YDDN� JHVWHOG� GDW� ELRWHFKQRORJLH� ]R� RXG�ZDV� DOV� GH�PHQVKHLG��
,QJUHSHQ� LQ� GH� ODQGERXZ�KDGGHQ� DOWLMG� DO� SODDWVJHYRQGHQ��'H�SODQWHQYHUHGH�OLQJ�ZDV� HHQ� JHELHG�
ZDDU�PHHU� HQ�PHHU� V\VWHPDWLVFK� QLHXZH� JHZDVVHQ� JHNZHHNW� ZHUGHQ��+HW� ,7$/� GHHG� RQGHU]RHN�
QDDU�GH�LQYORHG�YDQ�VWUDOLQJ�RS�JHQHWLVFKH�YHUDQGH�ULQJHQ��%HJLQ�MDUHQ�WDFKWLJ�VSHHOGH�GH�YUDDJ�RI�²�
HQ� KRH� ²� QLHXZH� WHFKQLHNHQ� YRRU� JHQHWLVFKH� PRGLILFDWLH� NRQGHQ� ZRUGHQ� LQJHSDVW� ELQQHQ� GH�
�SODQWHQ�YHUHGHOLQJ����
�
0ROHFXODLUH�JHQHWLFD�YDQ�SODQWHQ�ZDV�HHQ�QRJ�RQRQWJRQQHQ�JHELHG�HQ�PHW�ELR�
ORRJ�/LEEHQJD�]HWWH�KLM�HHQ�RQGHU]RHN�RS�RP�YDW�WH�NULMJHQ�RS�GH�PROHFXODLUH�
PHFKDQLVPHQ�YDQ�KHW�DJUREDFWHULXP� �8¦ �+LHUWRH�ULFKWWHQ�EHLGHQ�GH�LQWHUVXEIDFXO�
WDLUH�ZHUNJURHS�02/%$6�RS�²�0ROHFXODLUH�%DVLV�YDQ�'LIIHUHQWLDWLH�ELM�3ODQWHQ��
6FKLOSHURRUW�RQWGHNWH�GDW�GH�EDFWHULH�JHVFKLNW�JHPDDNW�NRQ�ZRUGHQ�DOV�YHKLNHO�
RP�'1$�RYHU�WH�EUHQJHQ�QDDU�HHQ�DQGHUH�SODVPLGH��RIZHO�DOV�YHKLNHO�YRRU�JH�
QHWLVFKH�PDQLSXODWLH��'LH�YRQGVW�ZDV�QLHW�DOOHHQ�YDQ�IXQGDPHQWHHO�EHODQJ��PDDU�
RRN� SUDNWLVFK�� ,Q� ����� YHUZLHUI� KLM� SDWHQW� RS� KHW� ]RJHQDDPGH� 
ELQDLU�YHFWRU�
V\VWHHP
��9RRU�SDWHQWHULQJ�HQ�VDPHQZHUNLQJ�PHW�GH�LQGXVWULH�EHVWRQGHQ�LQ�GLH�
WLMG�QDXZHOLMNV�JHVFKLNWH�XQLYHUVLWDLUH�VWUXFWXUHQ��6FKLOSHURRUW�ULFKWWH�GDDURP�HHQ�
IRQGV�RS�ZDDULQ�KLM�JHOG�RQGHUEUDFKW�GDW�GRRU�VDPHQZHUNLQJ�PHW�EHGULMYHQ� LQ�
ELQQHQ��HQ��PHW�QDPH��EXLWHQODQG�ZHUG�YHUNUHJHQ��0HW�GLW�IRQGV�HQ�KHW�JHOG�GDW�
KLM�YLD�=:2�KDG�YHUZRUYHQ��NRQ�KLM�YDQDI������ UHODWLHI�RQDIKDQNHOLMN�YDQ�GH�
XQLYHUVLWHLW�RSHUHUHQ��02/%$6�ZDV�HHQ�DOOLDQWLH�YDQ�VFKHLNXQGH�HQ�ELRORJLH�HQ�
GDW�OHYHUGH�LQVWLWXWLRQHOH�SUREOHPHQ�RS��]R�HUYRHU�6FKLOSHURRUW�DO�VQHO��%LRFKH�
PLH� HQ�PROHFXODLUH�ELRORJLH�ZDUHQ� LQ� EHLGH� IDFXOWHLWHQ� YUHHPGH� HHQGHQ� LQ� GH�
ELMW�GLH�EHKDOYH�LQ�GH�JURHS�YDQ�6FKLOSHURRUW�HQ�/LEEHQJD�QLHW�LQJHEHG�ZDUHQ�LQ�
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KHW� RQGHUZLMV� HQ� RQGHU]RHN� �8¾ � 7RHQ� EHJLQ� MDUHQ� WDFKWLJ� VFKHLNXQGH� ILQDQFLHHO�
NUDS�NZDP� WH� ]LWWHQ�� VWRQG�GH� ¶ELRORJLVFKH·� JURHS�YDQ�6FKLOSHURRUW� VQHO�RQGHU�
GUXN��+RHZHO�KLM�KHW� OLHIVW� WXVVHQ�EHLGH� IDFXOWHLWHQ�ZDV�EOLMYHQ� ]LWWHQ�� JLQJ�KLM�
QDDU�ELRORJLH���
� 'H� HUYDULQJHQ� LQ� KHW� RQGHU]RHN� HQ�PHW� RQGHU]RHNVRUJDQLVDWLH� LQ� GH� MDUHQ�
]HYHQWLJ�UHVXOWHHUGHQ�LQ�HHQ�DDQWDO�XLWJHVSURNHQ�YRRUNHXUHQ��HHQ�DFFHQW�RS�JH�
QHWLVFKH�PDQLSXODWLH�LQ�GH�ELRWHFKQRORJLH��ZHUNHQ�EXLWHQ�EHVWDDQGH�DFDGHPLVFKH�
VWUXFWXUHQ�RP�HQ�WHQ�VORWWH�RULsQWDWLH�RS�GH�LQGXVWULH��'H�ODDWVWH�WZHH�PDDNWHQ�
6FKLOSHURRUW�HHQ�LGHDOH�YRRUWUHNNHU�YDQ�GH�3&%��'H�RS]HW�YDQ�GH�3&%�ZDV�RS�
]LMQ�EHXUW�RS�KHW�OLMI�YDQ�6FKLOSHURRUW�JHVFKUHYHQ��+LM�]HJW�GDDURYHU�GDW�KLM�EXL�
WHQ�GLH� WUDGLWLRQHOH� VWUXFWXUHQ�ZLOGH�ZHUNHQ��ZDQW�GLH�ZDUHQ�DOOHHQ�XLW�RS�KHW�
KDQGKDYHQ�YDQ�KHW�RXGH�V\VWHHP�HQ�GHGHQ�QLHWV�DQGHUV�GDQ�HWLNHWWHQ�SODNNHQ� �8¿ �
=LMQ� SODQWHQELRORJLVFKH� DFKWHUJURQG� PDDNWH� 6FKLOSHURRUW� WRW� HHQ� LQWHUHVVDQWH�
JHVSUHNVSDUWQHU� YRRU� GH� 15/2�� PDDU� ]LMQ� QDGUXN� RS� JHQHWLVFKH� PDQLSXODWLH�
]RUJGH� HUYRRU� GDW� GH� VDPHQZHUNLQJ�PHW� KHW� ODQGERXZNXQGLJ� RQGHU]RHN� QLHW�
JHKHHO�SUREOHHPORRV�YHUOLHS���
�
� *(10$3�
� ,Q�KHW�YRRUMDDU�YDQ������]RFKW�02/%$6�FRQWDFW�PHW�GH�15/2�RPGDW�]H�
RS� ]RHN� ZDV� QDDU� VDPHQZHUNLQJ� PHW� DQGHUH� RQGHU]RHNVLQVWLWXWHQ�� 02/%$6�
]RFKW�JHHQ�YULMEOLMYHQGH�YHUEDQGHQ��PDDU�ZLOGH�VDPHQZHUNHQ�RS�EDVLV�YDQ�FRQ�
WUDFWHQ� ZDDUELM� ZHWHQVFKDSSHOLMNH� pQ� PDWHULsOH� RSEUHQJVWHQ� JHGHHOG� ]RXGHQ�
ZRUGHQ� �UÅ � ,Q� HHQ� QRWLWLH� ]HWWH� :DQVLQN� GH� PRJHOLMNKHGHQ� YDQ� VDPHQ�
ZHUNLQJVYHUEDQGHQ�XLWHHQ��ZDDUELM�KLM�RRN�ZHHV�RS�GH�ELRWHFKQRORJLVFKH�JURH�
SHQ� LQ�*URQLQJHQ� HQ� DDQ� GH�98��+LM�PHUNWH� GDDUELM� RS� GDW� HHQ� GHHO� YDQ� GH�
ODQGERXZNXQGLJH�RQGHU]RHNVJURHSHQ�PLVVFKLHQ�KHOHPDDO�QLHW�]DWHQ�WH�VSULQJHQ�
RP� GHUJHOLMNH� YRUPHQ� YDQ� VDPHQZHUNLQJ� ZHJHQV� YHUOLHV� YDQ� YULMKHLG�� ,Q� GH�
]RPHU�NZDP�GH�FRQWDFWFRPPLVVLH�*(10$3�WRW�VWDQG��ZDDULQ�02/%$6��98�
HQ� *URQLQJHQ� VDPHQ�PHW�15/2�SDUWLFLSDQWHQ� ]DWHQ� �!o � +HW� ZDV� KHW� UHVXOWDDW�
YDQ� HHQ� LQLWLDWLHI� YDQ� HHQ� QLHW�SDUWQHULQVWLWXXW� HQ� NZDP� JURWHQGHHOV� RS� HLJHQ�
NUDFKW� WRW� VWDQG��'H� UDDG�KRHIGH� DOOHHQ� QRJ�PDDU� WH� IRUPDOLVHUHQ� HQ� GHHG� GDW�
DFKWHUDI��LQ�VHSWHPEHU��'H�UDDG�]DJ�GH�FRQWDFWFRPPLVVLH�DOV�HHQ�JHVFKLNWH�PDQLHU�
RP�GH�GRRU�02/%$6�EHRRJGH�VDPHQZHUNLQJ�YRUP�WH�JHYHQ��YLD�GH�SDUWLFLSDQ�
WHQVWUXFWXXU��+LM�VSUDN�]LMQ�YRRUNHXU�XLW�¶YRRU�HHQ�JHOHLGHOLMNH�RSERXZ�>YDQ�GH�
UHODWLH�WXVVHQ�02/%$6�HQ�KHW�ODQGERXZNXQGLJ�RQGHU]RHN@�YDQ�RQGHUDI�YLD�GH�
GRRU�GH�&R|UGLQDWLHFRPPLVVLH�3ODQWHQYHUHGHOLQJ�LQJHVWHOGH�FRQWDFWFRPPLVVLH·� ��p �
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� 2RN� ,7$/�ZDV� ELM� GH� RQGHUKDQGHOLQJHQ� EHWURNNHQ�� ,Q� �����ZDV� SURIHVVRU�
'H�*URRW�XLW�/HLGHQ�VHFWLHKRRIG�YDQ�,7$/�JHZRUGHQ� ��� �,7$/�ZDV�QHW�JHUHRU�
JDQLVHHUG�HQ�GUXN�GRHQGH�RP�PHW�KHW�QLHXZH�RQGHU]RHNVSURJUDPPD�URQG�ELR�
WHFKQRORJLH� PHW� SODQWHQFHOOHQ� HQ� JHQHWLVFKH� PDQLSXODWLH� DDQ� JHZDVVHQ� HHQ�
QLHXZH�SODDWV� LQ�KHW� ODQGERXZNXQGLJ�RQGHU]RHN� WH�NULMJHQ� �U� �*(10$3�ERRG�
HHQ� SODWIRUP� RP� VDPHQZHUNLQJVYHUEDQGHQ� RS� WH� ]HWWHQ�� LQ� KHW� ELM]RQGHU�PHW�
QLHW�ODQGERXZNXQGLJH�JURHSHQ��'LH�YHUZDFKWLQJ�ZHUG�RRN�LQ�GH�GDJHOLMNVH�UDDG�
XLWJHVSURNHQ� �8¤ �'H�*URRW�]RX� ODWHU�� LQ� IHEUXDUL������� WLMGHQV�HHQ� UDDGVYHUJDGH�
ULQJ�KHW�ZHUN� YDQ�*(10$3� WRHOLFKWHQ��'H�EHVSUHNLQJHQ�KDGGHQ�� ]R� ]HL� KLM��
HHQ�¶RYHUZHJHQG�NDWDO\WLVFKH�IXQFWLH·�JHKDG�HQ�KLM�VRPGH�HHQ�DDQWDO�VDPHQZHU�
NLQJVYHUEDQGHQ�RS��8Y$�PHW� ,93��GH�JURHS�)HHQVWUD�� ,93�HQ� ,7$/��8Y$�HQ�
,97�� ¶JURHS�6FKLOSHURRUW·�HQ� ,7$/�� ,7$/�HQ�6HFWLH�3URFHVNXQGH�YDQ�/+��KHW�
,7$/�SURMHFW� �U¥ ��
� %LQQHQ� GH�15/2�KDG� KHW� LQLWLDWLHI� YDQXLW�02/%$6� LQPLGGHOV� ]LMQ� HLJHQ�
GRRUZHUNLQJ�JHKDG��,Q������ZDV�XLWHLQGHOLMN�GH�SUREOHHPVWXGLH�QDDU�JHQHWLVFKH�
PDQLSXODWLH�JHUHHG��$O�LQ�GH�HHUVWH�QRWLWLHV�RYHU�JHQHWLVFKH�PDQLSXODWLH�ZDV�JH�
ZH]HQ�RS�KHW�EHODQJ�HQ�GH�NDQVHQ�YDQ� VDPHQZHUNLQJ�PHW�RQGHU]RHNVJURHSHQ�
EXLWHQ�GH�ODQGERXZVHFWRU��PHW�QDPH�GH�JURHS�YDQ�6FKLOSHURRUW� �U¦ �,Q�KHW�YRRU�
MDDU� YDQ� ����� ZHUG� DO� HHQ� YRRUVWHO� JHGDDQ� RP� GHUJHOLMNH� VDPHQ�
ZHUNLQJVYHUEDQGHQ�ZDW�V\VWHPDWLVFKHU�WH�VWXUHQ�GRRU�KHW�LQVWHOOHQ�YDQ�HHQ�¶:D�
JHQLQJVH�VWUXFWXXUJURHS·��'H�VWXXUJURHS�]RX�GDQ�RQGHU�DQGHUH�YRRUVWHOOHQ�PRH�
WHQ� GRHQ� YRRU� GH� FR|UGLQDWLH� YDQ� GH� ¶IXQGDPHQWHHO� ZHUNHQGH� XQLYHUVLWDLUH�
JURHSHQ·�HQ�GH� ¶PHHU�RS�WRHSDVVLQJJHULFKWH�:DJHQLQJVH·�JURHSHQ� �U¾ �'H�PRRLH�
SODQQHQ�ZHUGHQ�DO�VSRHGLJ�UHFKWV� LQJHKDDOG�GRRU�*(10$3��+HW�ZHUN�YDQ�GH�
:DJHQLQJVH�VWUXFWXXUJURHS�ZHUG�RRN�RS�HHQ�DQGHUH�PDQLHU�LQJHKDDOG��7LMGHQV�
GH� DO� JHQRHPGH� VHSWHPEHUYHUJDGHULQJ� YDQ� GH� GDJHOLMNVH� UDDG�� ZDV� EHVORWHQ�
02/%$6�RSGUDFKW�WH�JHYHQ�WRW�KHW�VFKULMYHQ�YDQ�HHQ�UDSSRUW�RYHU�FRPPHUFLsOH�
DVSHFWHQ�YDQ�ELRWHFKQRORJLVFK�RQGHU]RHN� �U¿ �'LW�ZDV�RYHULJHQV�GH�HHUVWH�PDDO�GDW�
GH�15/2�HHQ�UDSSRUW�WHJHQ�EHWDOLQJ�OLHW�VFKULMYHQ��
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� 6FKLOSHURRUWV�15/2�UDSSRUW�
� 6FKLOSHURRUW�YRHUGH�GH�RSGUDFKW�YDQ�GH�15/2�DDQ�02/%$6�XLW�HQ�OHYHUGH�
LQ�GHFHPEHU������GH�HHUVWH�YHUVLH�YDQ�]LMQ�UDSSRUW�DI� ¤�Å �+HW�ZHUG�HHQ�MDDU�ODWHU�
XLWJHZHUNW�WRW�6WXGLHUDSSRUW���E��&RPPHUFLsOH�$VSHFWHQ�YDQ�3ODQWHQELRWHFKQRORJLVFK�
2QGHU]RHN��+HW� UDSSRUW� RSHQGH�PHW� GH� REVHUYDWLH� GDW� JURWH� EHGULMYHQ� HQRUPH�
LQYHVWHULQJHQ�GHGHQ�LQ�GH�ELRWHFKQRORJLH��RQGHU�DQGHUH�LQ�GH�VHFWRU�ODQGERXZ��
(HQ�YHUNODULQJ�YRRU�GH]H�RQWZLNNHOLQJ�YRQG�KLM� LQ�GH�YHUDQGHUGH�FRQWH[W�YDQ�
GH�ZHVWHUVH�LQGXVWULH��ZDDURQGHU�PLOLHXSUREOHPDWLHN�HQ�HQHUJLHVFKDDUVWH�YLHOHQ��
HYHQDOV� GH� YHUSODDWVLQJ� YDQ� NODVVLHNH� LQGXVWULHsQ� QDDU� RQWZLNNHOLQJVODQGHQ�� GLH�
QRRSWH�WRW�GH�RQWZLNNHOLQJ�YDQ�QLHXZH�WHFKQRORJLHsQ��:DW�EHWUHIW�GH�WHFKQROR�
JLVFKH� PRJHOLMNKHGHQ� YRRU� SODQWHQELRWHFKQRORJLH�� VFKHWVWH� KLM� GH� DOJHPHQH�
DFKWHUJURQG� YDQ� GH� RQWZLNNHOLQJ� YDQ� UHFRPELQDQW�'1$�WHFKQRORJLH� HQ� GH�
UHFHQW� JHRSHQGH� PRJHOLMNKHGHQ� YRRU� JHQHWLF� HQJLQHHULQJ� PHW� SODQWHQFHOOHQ��
'DDUELM� OHJGH�KLM�XLW�GDW�GH�FRPPHUFLsOH�PRJHOLMNKHGHQ�YDQ�SODQWHQELRWHFKQR�
ORJLH� UHFHQW� JHJURHLG� ZDUHQ� GRRU� LQWHUQDWLRQDDO� RQGHU]RHN�� +HW� EHODQJULMNVWH�
SXQW�YRUPGH�GH�VWLPXOHULQJ�YDQ�KHW�YHUGHUH�RQGHU]RHN��ZDDUELM�1HGHUODQG� ¶LQ�
HUQVWLJH�PDWH·�DFKWHUEOHHI�ELM�DQGHUH�ODQGHQ�LQ�(XURSD�HQ�GDDUEXLWHQ��'LW�JHEUHN�
DDQ�RYHUKHLGVVWHXQ�KDG� WRW� JHYROJ� GDW� HU� YLD� GH� LQYHVWHULQJHQ�GRRU� LQGXVWULsOH�
EHGULMYHQ�LQ�GH�ODQGERXZVHFWRU��HHQ�NHQQLVOHN�]RX�RQWVWDDQ��PHW�QDPH�QDDU�GH�
9HUHQLJGH�6WDWHQ���
� 6FKLOSHURRUW�EHYDO�GDDURP�PHW�NOHP�DDQ�GDW�GH�RYHUKHLG�RQGHU]RHN�HQ�RQW�
ZLNNHOLQJ�NUDFKWGDGLJ�]RX�VWLPXOHUHQ��ZDW�LQ�JRHGH�EDQHQ�JHOHLG�PRHVW�ZRUGHQ�
GRRU�HHQ�RS�WH�ULFKWHQ�6WLFKWLQJ�YRRU�3ODQWHQELRORJLH��GH�RS]HW�YDQ�HHQ�QDWLR�
QDDO�SURJUDPPD�HQ�GRHOJHULFKWH�H[SORLWDWLH�YDQ�YHUZRUYHQ�NHQQLV��'H�VWLFKWLQJ�
]RX�HHQ�NDGHU�PRHWHQ�JHYHQ�ZDDULQ�GH�DFWLYLWHLWHQ�YDQ�:DJHQLQJVH�LQVWHOOLQJHQ�
HQ� XQLYHUVLWHLWHQ� NRQGHQ� ZRUGHQ� JHEXQGHOG�� 'DDUWRH� PRHVW� GH� VWLFKWLQJ� HHQ�
HLJHQ� EXGJHW� NULMJHQ�� GDW� GRRU� GH� GHSDUWHPHQWHQ� YDQ� 2QGHUZLMV� HQ�:HWHQ�
VFKDSSHQ�� /DQGERXZ� HQ� (FRQRPLVFKH� =DNHQ�PRHVW�ZRUGHQ� JHILQDQFLHUG�� 'H�
VWLFKWLQJ� PRHVW� ZRUGHQ� EHVWXXUG� GRRU� ]RZHO� ZHWHQVFKDSSHOLMNH� DOV� FRPPHU�
FLsOH�GHVNXQGLJHQ��'DW�EHVWXXU�]RX�]RUJ�GUDJHQ�YRRU�SULRULWHLWVVWHOOLQJ�HQ�ILQDQ�
FLHULQJ��FR|UGLQDWLH�HQ�EHZDNLQJ��DIVSUDNHQ�PHW�RQGHU]RHNVLQVWHOOLQJHQ�HQ�FRQ�
WDFWHQ�PHW�JHEUXLNHUV�HQ�RSGUDFKWJHYHUV��(HQ�JHGHWDLOOHHUG�SODQ�YRRU�HHQ�GHUJH�
OLMNH�VWLFKWLQJ�]RX�YLD�GH�3&%�NXQQHQ�ZRUGHQ�XLWJHZHUNW���
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� ,Q� GH]H� NUDFKWLJH� EHZRRUGLQJHQ� VFKHWVWH� 6FKLOSHURRUW� GH� LQQRYDWLYLWHLW� YDQ�
GH�ELRWHFKQRORJLH�HQ�GH�QRRG]DNHOLMNH�RYHUKHLGVEHPRHLHQLV�PHW�EHWUHNNLQJ�WRW�
GH�SODQWHQELRWHFKQRORJLH�LQ�DO�KDDU�DVSHFWHQ��LQKRXGHOLMN�WKHRUHWLVFK�HQ�GLVFLSOL�
QDLU��GH�YHUZHYHQKHLG�PHW�SURFHVWHFKQRORJLH�HQ�GH�RUJDQLVDWLH�YDQ�KHW�RQGHU�
]RHN�� ,Q� ]HNHUH� ]LQ� ZDV� ]LMQ� SODQ� YRRU� HHQ� 6WLFKWLQJ� YRRU� 3ODQWHQ�
ELRWHFKQRORJLH�HHQ�DIJHOHLGH�YDQ�GH�RS]HW�YDQ�KHW�,23�� WRHJHVSLWVW�RS�GH�YHU�
KRXGLQJHQ�LQ�GH�ODQGERXZVHFWRU��,Q�GH�ZHUHOG�YDQ�KHW�ODQGERXZNXQGLJ�RQGHU�
]RHN� ODJHQ�GLH�YHUKRXGLQJHQ�HFKWHU�ZH]HQOLMN� DQGHUV��=RDOV� DO� GXLGHOLMN� LV� JH�
ZRUGHQ�XLW�GH�UHDFWLHV�RS�GH�SODQQHQ�YDQ�GH�FRPPLVVLH�%UXLQ��ZDV�KHW�LGHH�RP�
RQGHU]RHN� SURJUDPPDWLVFK� WH� ILQDQFLHUHQ� YDQXLW� HHQ� FHQWUDOH� LQVWHOOLQJ� LQ� GH�
ZHUHOG�YDQ�ODQGERXZNXQGLJH�LQVWLWXWHQ�HQ�YDNJURHSHQ�RQJHKRRUG��,Q�IHLWH�EH�
KHOVGH�6FKLOSHURRUWV�YRRUVWHO�GH�LQVWHOOLQJ�YDQ�HHQ�VWXXUJURHS�j�OD�%UXLQ�²�]LM�KHW�
DOOHHQ�YRRU�GH�SODQWHQELRWHFKQRORJLH�HQ�H[SOLFLHW� LQJHEHG� LQ�GH�VWUXFWXUHQ�YDQ�
GH�,23�ELRWHFKQRORJLH��'LH�%UXLQVH�VWXXUJURHS�KDG�DDQ�KHW�EHJLQ�YDQ�KHW� MDDU�
UHHGV�SODDWVJHPDDNW�YRRU�KHW���YRRU�GH�15/2�YHUWURXZGH���LQVWUXPHQW�YDQ�HHQ�
FR|UGLQDWLHFRPPLVVLH���
� 'H�GDJHOLMNVH�UDDG�YHUJDGHUGH�RS����MDQXDUL������RYHU�6FKLOSHURRUWV�UDSSRUW��
'H�GLVFXVVLH�JLQJ�GLHS�LQ�RS�GH�HLJHQ�DDUG�YDQ�GH�FR|UGLQDWLH�YDQ�KHW�ODQGERXZ�
NXQGLJ� RQGHU]RHN� GRRU� GH�15/2�� DOVPHGH� RS� GH� ELM]RQGHUH� YUDJHQ� GLH� KHW�
QLHXZH�YHOG�YDQ�GH�ELRWHFKQRORJLH�RSULHS��+HW�LQVWHOOHQ�YDQ�HHQ�6WLFKWLQJ�YRRU�
3ODQWHQELRWHFKQRORJLH�NHQGH�GLYHUVH�KDNHQ�HQ�RJHQ��KHW�UHDOLVHUHQ�YDQ�LQEUHQJ�
YDQXLW� GH� SDUWQHUV�� WZHH� VXEVLGLsUHQGH� PLQLVWHULHV� HQ� RQGHUOLQJH� DIVWHPPLQJ��
(HQ�VWLFKWLQJ�ZHUG�JH]LHQ�DOV�HHQ�JHVFKLNWH�YRUP�YRRU�DFTXLVLWLH�HQ�IRQGVEHKHHU��
YRRU�FR|UGLQDWLH�HQ�DOV�QDWLRQDDO�DGUHV��ZDDUPHH�JRHG�LQ�WH�VSHOHQ�ZDV�RS�¶LQGX�
VWULsOH�DYDQFH·��15/2�RUJDQHQ�NRQGHQ�LPPHUV�JHHQ�JHOG�DDQQHPHQ��0HW�QDPH�
GH�JHEURHGHUV�'H�=HHXZ�]DJHQ�ZHLQLJ�LQ�GH�VWLFKWLQJVYRUP�HQ�PHHQGHQ�GDW�GH�
JHEUXLNHOLMNH�YRUP�YDQ�HHQ�FR|UGLQDWLHFRPPLVVLH�GH�DDQJHZH]HQ�ZHJ�ZDV��(HQ�
VWLFKWLQJ�]RX�ERYHQGLHQ�GH]HOIGH�SUREOHPHQ�RQGHUYLQGHQ�ZDW�EHWUHIW�KHW�JDUDQ�
GHUHQ� YDQ� VWHXQ� YDQ� KHW� RQGHU]RHNVDSSDUDDW� HQ� GH� VXEVLGLHYHUOHQHUV�� ZDW� HHQ�
NZHVWLH� ZDV� YDQ� DIVSUDNHQ� RS� HHQ� KRJHU� QLYHDX�� (U� RQWVSRQ� ]LFK� HHQ� NLS�HL�
GLVFXVVLH�RYHU�GH�YUDDJ�RI�HU�HHUVW�HHQ�ZLO�YDQ�SDUWQHUV�PRHVW� ]LMQ�RI�HHUVW�HHQ�
FRQFHSWSURJUDPPD��+HW�LV�QLHW�]RQGHU�UHOHYDQWLH�GDW�GH�YHUWHJHQZRRUGLJHUV�YDQ�
GH�RQGHU]RHNVLQVWHOOLQJHQ�'��GH�=HHXZ��'/2��HQ�$��5|UVFK��712��KLHUELM�KHW�
HHUVWH�YRRUVWRQGHQ�HQ�GH�YHUWHJHQZRRUGLJHU�YDQ�KHW�PLQLVWHULH�$��GH�=HHXZ�KHW�
WZHHGH��'H]H�ZRQ�EOLMNEDDU�KHW�SOHLW��ZDQW�GH�YHUJDGHULQJ�EHVORRW�GDW�HU�HHUVW�
HHQ�SURJUDPPD�]RX�NRPHQ�HQ�YHUYROJHQV�HHQ�EULHI�DDQ�GH�SDUWQHUV�ZDDULQ�GDW�
]RX�ZRUGHQ�JHSUHVHQWHHUG��
� :DW� EHWUHIW� GH� DDQEHYHOLQJHQ� YDQ� 6FKLOSHURRUW�� YHUVFKLOGHQ� GH� UDDG� HQ� GH�
GDJHOLMNVH� UDDG� RSYDOOHQG� YDQ�PHQLQJ��'H�GDJHOLMNVH� UDDG� ]DJ� JHHQ� KHLO� LQ� KHW�
LQVWHOOHQ�YDQ�HHQ�VWLFKWLQJ�YRRU�GH�FR|UGLQDWLH�YDQ�KHW�SODQWHQELRWHFKQRORJLVFK�
RQGHU]RHN��'H� UDDG�� GLH� YLHU�ZHNHQ� ODWHU� KHW� UDSSRUW� EHVSUDN�� ]DJ� GDW�ZHO� DOV�
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RSWLH��0HQ�GDFKW�HFKWHU�QLHW� DDQ�HHQ�QLHXZ� LQ� WH� VWHOOHQ� VWLFKWLQJ��PDDU�RYHU�
ZRRJ�KHW� ,7$/� WRW� FHQWUXP�YDQ� FR|UGLQDWLH� WH�PDNHQ��'DDUELM� VWHOGH�GH� UDDG�
HHQ�²�QDDPOR]H�²� FRPPLVVLH� DG�KRF� LQ�RP�GDW� LGHH�YHUGHU�XLW� WH�ZHUNHQ��'H�
15/2�QDP�]R�GH�DDQEHYHOLQJHQ�YDQ�6FKLOSHURRUW�WHU�KDUWH��PDDU�QLHW�]RQGHU�]H�
LQ�WH�SDVVHQ�LQ�GH�EHVWDDQGH�PDWUL[��HU�ZHUG�HHQ�FRPPLVVLH�LQJHVWHOG�GLH�PRHVW�
RQGHU]RHNHQ�KRH�GH�FR|UGLQDWLH�ELM�ppQ�YDQ�GH�SDUWLFLSDQWHQ�RQGHU�WH�EUHQJHQ�
ZDV��'DDUPHH�ZHUG� KHW� LGHH� LQ� IHLWH� ORVJHZHHNW� YDQ� GH� 3&%�VWUXFWXUHQ�ZDDU�
6FKLOSHURRUW�KHW�LQ�JHGDFKW�KDG��,Q�KHW�XLWHLQGHOLMNH�VWXGLHUDSSRUW�WHNHQGH�6FKLO�
SHURRUW�DDQ�GDW�PRFKW�HHQ�GHUJHOLMNH�VWLFKWLQJ�QLHW�ZHQVHOLMN�RI�KDDOEDDU�EOLMNHQ��
HU�GDQ�RS�]LMQ�PLQVW�HHQ�&R|UGLQDWLHFRPPLVVLH�RI�6WXXUJURHS�3ODQWHQELRWHFKQR�
ORJLH�]RX�PRHWHQ�ZRUGHQ�RSJHULFKW� ¤;o �6FKLOSHURRUW�ZHHV�LQ�GLW�YHUEDQG�RS�KHW�
EHVWDDQ�YDQ�GH�&RQWDFWFRPPLVVLH�*HQHWLVFKH�0DQLSXODWLH� �*(10$3�� ]LH�ER�
YHQ�� HQ� GH� &R|UGLQDWLHFRPPLVVLH� *HQHWLVFKH� 0DQLSXODWLH� �*(10$/���
*(10$3�]RX�ZHO�SULRULWHLWHQ�NXQQHQ�VWHOOHQ��PDDU�KDG�¶JHHQ�HLJHQ�EXGJHW�RP�
GH]H�GRHOHLQGHQ�WH�VWLPXOHUHQ·���
�
� ,QWHUPH]]R��UDDG�YHUVXV�RQGHUERXZ�
� 2QGHUWXVVHQ� KDG� ]LFK� ELQQHQ� GH� 15/2� HHQ� W\SLVFK� VWDDOWMH� YDQ� DIVWHP�
PLQJVSUREOHPDWLHN� LQ� GH�PDWUL[� DIJHVSHHOG�� GDW� WH� DDUGLJ� LV� RP�RQJHQRHPG� WH�
ODWHQ��'H�&R|UGLQDWLHFRPPLVVLH�3ODQWHQYHUHGHOLQJ�KDG�GH�GDJHOLMNVH�UDDG�DDQJH�
VFKUHYHQ�RYHU�GH� LQULFKWLQJ�YDQ�HHQ� ¶ZHUNJHPHHQVFKDS·�RS�KHW� JHELHG�YDQ�GH�
VRPDWLVFKH�FHOJHQHWLFD��=LM�ZDV�YDQ�PHQLQJ�GDW�GH�ZHUNJHPHHQVFKDS�GHHO�PRHVW�
JDDQ� XLWPDNHQ� YDQ� GH� EHRRJGH� 6WLFKWLQJ� YRRU� 3ODQWHQ�ELRWHFKQRORJLH� ¤<p � 'H�
GDJHOLMNVH� UDDG� DQWZRRUGGH� GDW� GH� NZHVWLH�� ELQQHQ� GH� JHQRHPGH� DG�
KRFFRPPLVVLH��LQ�EHUDDG�ZDV�HQ�ZHHV�GH�FR|UGLQDWLHFRPPLVVLH�HURS�GDW�]H�]LFK�
YRRUWDDQ� WRW� KHW� DIGHOLQJVEHVWXXU� GLHQGH� WH� ZHQGHQ� ¤<� � 'DW� EHVWXXU� VWHOGH� ]LFK�
HFKWHU�DFKWHU�GH�FR|UGLQDWLHFRPPLVVLH�RS� ¤�� �+HW�EHVWXXU�RS�]LMQ�EHXUW�XLWWH�]LMQ�
YHUED]LQJ�GDW�KLM��QRFK�GH�FR|UGLQDWLHFRPPLVVLH��EHWURNNHQ�ZDV�ELM�GH�SODQQHQ�
YRRU�FR|UGLQDWLH�YDQ�GH�SODQWHQELRWHFKQRORJLH� ¤U¤ �
� 'H�GRRU�GH�UDDG�LQJHVWHOGH�FRPPLVVLH�SURGXFHHUGH�LQ�GH�ORRS�YDQ������HHQ�
GULHWDO�YHUVLHV�YDQ�HHQ�QRWLWLH��ZDDUYDQ�GH�ODDWVWH�JHWLWHOG�ZDV�,QWHULP�DGYLHV�LQ]DNH�
GH�VWUXFWXUHULQJ�YDQ�KHW�SODQWHQELRWHFKQRORJLVFK�RQGHU]RHN��%LM]RQGHUH�DDQGDFKW�ZDV�HU�
YRRU�GH�UHODWLH�WXVVHQ�VDPHQZHUNLQJVYHUEDQGHQ�YDQ�RQGHU]RHNVLQVWLWXWHQ�ELQQHQ�
HQ�EXLWHQ�15/2�YHUEDQG��]RDOV�WXVVHQ�02/%$6�HQ�,7$/��HQ�KHW�FRPPLVVLH�
DSSDUDDW�YDQ�GH�15/2��'H�QRWLWLH� VWHOGH�GDW� ¶QDDU�YHUPRJHQ·�UHNHQLQJ�PRHVW�
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ZRUGHQ�JHKRXGHQ�PHW�DGYLH]HQ�YDQ�SURJUDPPD�DGYLHVFRPPLVVLHV�HQ�GDW�¶LQWHQ�
VLHI�RYHUOHJ·�PRHVW�SODDWVYLQGHQ�PHW�GH�FR|UGLQDWLHFRPPLVVLHV�YRRU�SODQWHQYHUH�
GHOLQJ��ERGHPELRORJLH��JHZDVEHVFKHUPLQJ�HQ�ELRWHFKQRORJLH��9RRU�KHW�RQGHU�
ZHUS� 
SODQWHQYHUHGHOLQJ
� ]RX� KHW� FRQWDFW� YLD� *(10$3� YHUORSHQ�� RPJHNHHUG�
]RX� YRRU� ELRWHFKQRORJLH� HHQ� YHUWHJHQZRRUGLJLQJ� LQ� GH�&R|UGLQDWLHFRPPLVVLH�
3ODQWHQYHUHGHOLQJ�QXWWLJ�]LMQ� ¤�¥ �+LHUPHH�KDGGHQ�GH�ZHQVHQ�GLH�YDQXLW�GH�RQGHU�
ERXZ�ZDUHQ�JHNRPHQ��HHQ�SODDWV�JHNUHJHQ���
� 'HUJHOLMNH�DIVWHPPLQJVSUREOHPHQ�KHEEHQ�PHHU�WH�PDNHQ�PHW�GH�RUJDQLVDWR�
ULVFKH�SX]]HOV�GLH�KHW�RQGHUERXZFRPSOH[�PHW�]LFK�PHHEUDFKW�GDQ�KHW�DORPYDW�
WHQGH�NDUDNWHU�YDQ�GH�ELRWHFKQRORJLH��,Q�IHLWH�ZDV�DO�LQ�HHQ�YURHJ�VWDGLXP�EHVOR�
WHQ� JHHQ� DDQJHSDVWH� VWUXFWXXU� YRRU� GH� ELRWHFKQRORJLH� RS� WH� ]HWWHQ�� PDDU� KHW�
RQGHUZHUS�LQ�WH�SDVVHQ�LQ�GH�EHVWDDQGH�RUJDQLVDWLH��:DW�HU�YHUYROJHQV�JHEHXUGH��
EHVWRQG�XLW�GH�JHEUXLNHOLMNH�ILMQDIVWHPPLQJ�YDQ�FRPPLVVLHV�HQ�QRWLWLHV��ZDDUELM�
EHODQJHQ� HQ� RSYDWWLQJHQ� YDQ� SDUWLFLSDQWHQ� ]RUJYXOGLJ� LQ� JRHGH� EDQHQ�ZHUGHQ�
JHOHLG��'H�UDDG�RSHUHHUGH�DDQYDQNHOLMN�ORV�YDQ�GH�RQGHUERXZ��VWHOGH�QDDU�HLJHQ�
LQ]LFKW�FRPPLVVLHV�LQ�HQ�JDI�UDSSRUWHQ�XLW��'H�RQGHUERXZ�SLNWH�GLW�RS��UHDJHHU�
GH�HQ�FODLPGH�KLHU�HQ�GDDU�KHW�RQGHUZHUS�LQKRXGHOLMN�HQ�RUJDQLVDWRULVFK��$DQ�
JH]LHQ� GH� UDDG� ELRWHFKQRORJLH� QRJ� QLHW� DOV� VSHFLDDO� RQGHUZHUS� KDG� ORVJHODWHQ��
NRQ�GH� VLWXDWLH� WRW�ERWVLQJ� WXVVHQ� UDDG� HQ�RQGHUERXZ� OHLGHQ�� ,Q� IHLWH�ZHUG�GH�
VLWXDWLH�YDQ�GH�LQWHUPHGLDUH�RUJDQLVDWLH�GLH�GH�15/2�ZDV��LQWHUQ�JHNRSLHHUG���
�
� 6DPHQZHUNLQJ�PHW�3&%�
� 6FKLOSHURRUW�KHULQQHUW�]LFK�GH�RQWYDQJVW�YDQ�]LMQ�LGHHsQ�LQ�ODQGERXZNXQGLJH�
NULQJ� DOV� XLWJHVSURNHQ�QHJDWLHI��+HW�PLQLVWHULH� HQ�KHW� ODQGERXZNXQGLJ�RQGHU�
]RHN�]DJHQ�HU�QLHWV�LQ��JRRLGHQ�PHW�PHVVHQ�HQ�VFKRWHQ�KHW�DI� ¤�¦ �9ROJHQV�6FKLO�
SHURRUW�PLVWHQ�ODQGERXZNXQGLJHQ�GH�DDQVOXLWLQJ�PHW�GH�UHFHQWH�RQWZLNNHOLQJHQ�
LQ�GH�ELRWHFKQRORJLH�YROOHGLJ��+LM�YHUWHOW�KLHURYHU�GDW�RQGHU]RHNHUV�HHQYRXGLJ�
QLHW�RS�GH�KRRJWH�ZDUHQ�YDQ�GH�RQWZLNNHOLQJHQ�RS�KHW�JHELHG�YDQ�GH�PROHFX�
ODLUH�ELRORJLH��0HQ�NHQGH��WRW�YHUUDVVLQJ�YDQ�6FKLOSHURRUW��GH�OLWHUDWXXU�QLHW�HQ�
GH�OLQN�PHW�GH�SODQWHQYHUHGHOLQJ��ZDW�WHQVORWWH�JHQHWLFD�ZDV��ZHUG�QLHW�JHOHJG��
6WHUNHU�QRJ��PHQ�JHORRIGH�QLHW�LQ�GH�PRJHOLMNKHGHQ�GLH�6FKLOSHURRUW�VFKHWVWH�HQ�
YRQG�KHW�DOOHPDDO�IODXZHNXO��'DDULQ�VWRQG�GH�1HGHUODQGVH�ODQGERXZNXQGH�RYH�
ULJHQV�QLHW�DOOHHQ��LQ�]LMQ�VWXGLH�PHUNWH�6FKLOSHURRUW�DO�RS��
,Q�KHW�DOJHPHHQ�NDQ�
JHVWHOG� ZRUGHQ� GDW� RYHU� GH� KHOH� ZHUHOG� GH� ´NODVVLHNHµ� DJUDULVFKH� LQVWHOOLQJHQ�
DFKWHUEOLMYHQ� ELM� GH�PRGHUQH�RQWZLNNHOLQJHQ�
 ¤�¾ �9ROJHQV� 6FKLOSHURRUW�PLVWH� GH�
ODQGERXZNXQGH�LPDJLQDLU�YHUPRJHQ���
� %HODQJVWHOOLQJ�YRRU�JHQHWLVFKH�PDQLSXODWLH�ZDV�HU�LQ�ODQGERXZNXQGLJH�NULQ�
JHQ�HFKWHU�ZHO�GHJHOLMN��,Q�GH�YRUP�YDQ�HHQ�SUREOHHPVWXGLH�VWRQG�KHW�DO�RS�GH�
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15/2�DJHQGD�HQ�GH�PLQLVWHU�YRQG�KHW�ZHQVHOLMN�GDW�'/2�LQVWLWXWHQ�JHQHWLVFKH�
PDQLSXODWLH�]RXGHQ�RQGHU]RHNHQ��+HW�PLQLVWHULH�VWHXQGH�SURMHFWHQ�LQ�KHW�,23�
ELRWHFKQRORJLH� RS�KHW� JHELHG� YDQ� SODQWHQYHUHGHOLQJ� HQ� SODQWHQELRWHFKQRORJLH��
'H�NHXV�YRRU�GLH�WZHH�JHELHGHQ�VORRW�DDQ�RS�GH�SUDNWLMN�YDQ�KHW�PRPHQW��8LW�
HHQ�HYDOXDWLHVWXGLH�YDQ�KHW�,23�ODQGERXZWHFKQRORJLH�EOHHN�GDW�'/2�LQVWLWXWHQ�
GLH�]LFK�RS�SODQWHQYHUHGHOLQJ� ULFKWWHQ��GH�HHUVWHQ�ZDUHQ�GLH�H[SHULPHQWHHUGHQ�
PHW�UHFRPELQDQW�'1$�WHFKQRORJLH� ¤�¿ �
� 2QGHUWXVVHQ�KHHUVWH�LQ�ODQGERXZNXQGLJH�NULQJHQ�GH�RYHUWXLJLQJ�GDW�GH�3&%�
RQYROGRHQGH� LQ]LFKW�KDG� LQ�GH�YRRU�GH� VHFWRU� VSHFLILHNH�SUREOHPDWLHN��%LQQHQ�
GH�3&%�WUDG�6FKLOSHURRUW� LQ�HHUVWH� LQVWDQWLH�RS�DOV�YHUWHJHQZRRUGLJHU�YRRU�GH�
ODQGERXZNXQGH� ¥UÅ �'LHQV�QDGUXN�RS�JHQHWLFD�HQ�PROHFXODLUH�ELRORJLH�VORWHQ�HFK�
WHU�QLHW�JRHG�DDQ�RS�GH�LQYDOVKRHN�YDQ�SODQWHQYHUHGHODDUV�HQ�DQGHUH�ODQGERXZ�
NXQGLJHQ��9ROJHQV�9DQ�GHU�3ODV�KDG�6FKLOSHURRUW�JHHQ�HQNHOH�QRWLH�YDQ�GH�EH�
SHUNLQJHQ� HQ�PRJHOLMNKHGHQ� YDQ� ODQGERXZNXQGLJ� RQGHU]RHN��:DW� KLM� ZLOGH��
NyQ�QLHW� ¥!o �'H�15/2�]RFKW�DO�VSRHGLJ�QDDU�PDQLHUHQ�RP�GH�YHUWHJHQZRRUGL�
JLQJ�YDQ�GH�ODQGERXZNXQGH�ELQQHQ�GH�3&%�WH�YHUEHWHUHQ�HQ�GHHG�GDW�GRRU�KHW�
FUHsUHQ� YDQ� SHUVRQHOH� XQLHV� ¥�p � =R� ZDV� GH� YHUWHJHQZRRUGLJHU� YDQ� GH� DIGHOLQJ�
9HUZHUNLQJ� HQ�0DUNWYRRU]LHQLQJ� LQ� GH�&R|UGLQDWLHFRPPLVVLH�%LRWHFKQRORJLH��
GLH�QDMDDU������XLWHLQGHOLMN�ZHUG�LQJHVWHOG��WHYHQV�OLG�YDQ�GH�3&%� ¥�� �2RN�ZHUG�
HHQ�YHUWHJHQZRRUGLJHU�YDQ�*(10$3�DDQJHZH]HQ�YRRU�GH�FR|UGLQDWLHFRPPLV�
VLH� ¥U� �7HQ�VORWWH�ZDV�PHQ�LQ�RYHUOHJ�PHW�GH�/DQGERXZKRJHVFKRRO�RP�-�-��'HN�
NHUV� DOV� VHFUHWDULV� WH�NULMJHQ��2S����RNWREHU�ZHUG� LQ�GH�GDJHOLMNVH� UDDG�YHUVODJ�
JHGDDQ�YDQ�GH�HHUVWH�ZHUN]DDPKHGHQ�YDQ�GH�&R|UGLQDWLHFRPPLVVLH�%LRWHFKQR�
ORJLH� ¥8¤ �2S�GH]H�PDQLHU�NZDP�VWDSVJHZLMV�HHQ�VDPHQZHUNLQJ�PHW�GH�3&%�WRW�
VWDQG��GLH�HFKWHU�QLHW�JHEDVHHUG�ZDV�RS�IRUPHOH�YHUWHJHQZRRUGLJLQJ���
� 'H� EHVWDDQGH�15/2� RUGH� ZHUG� QLHW� DOOHHQ� LQWHUQ� JHKDQGKDDIG�� PDDU� KHW�
JHKHHO� NUHHJ� RRN� HHQ�SODDWV� LQ� GH�ZHUHOG� EXLWHQ� GH� ODQGERXZ��'LW�ZHUG�PHW�
QDPH�ULFKWLQJ�GH�DDQ�KHW�,23�ELRWHFKQRORJLH�JHUHODWHHUGH�RUJDQLVDWLHV�GXLGHOLMN�
JHPDDNW��5RQG�VHSWHPEHU������RYHUOHJGHQ�15/2�HQ�3&%�PHW�HONDDU� ¥U¥ �'DDU�
LQ�VSUDN�GH�3&%�XLW�GDW�]LM�KHW�ZHQVHOLMN�DFKWWH�GDW� ¶YHUVFKLOOHQGH�VHFWRUHQ�HHQ�
HLJHQ�VWUXFWXXU
�]RXGHQ�NULMJHQ��PDDU�GDW�PHQ�¶GDDULQ�KDOYHUZHJH�>ZLO@�PHHVSH�
OHQ�RP�DOOHV�JRHG�RS�GH�UDLOV�WH�NULMJHQ·� ¥U¦ �'H�3&%�ZDV�GXV�YDQ�SODQ�HHQ�WDDUW�
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SXQW� YRRU� ODQGERXZNXQGLJ� RQGHU]RHN� WH� UHVHUYHUHQ� HQ� GDFKW� YRRU� GH� ¶HLJHQ�
VWUXFWXXU·� EOLMNEDDU� DDQ� GH� 15/2�� 'H� &R|UGLQDWLHFRPPLVVLH� %LRWHFKQRORJLH�
ZHUG� XLWHLQGHOLMN� LQJHVFKDNHOG� ELM� GH� EHRRUGHOLQJ� YDQ� ,23�SURMHFWDDQYUDJHQ� ¥U¾ �
'H�3&%�ZLOGH�HFKWHU�GH�HLQGYHUDQWZRRUGHOLMNKHLG�YRRU�KHW�,23�QLHW�XLW�KDQ�
GHQ�JHYHQ��$QGHUVRP�ZLOGH�KHW�0LQLVWHULH�YDQ�/DQGERXZ�GH�]HJJHQVFKDS�RYHU�
GH�RQGHU�KHP�UHVVRUWHUHQGH� LQVWHOOLQJHQ�QLHW�DIVWDDQ��+HW�0LQLVWHULH�YDQ�/DQG�
ERXZ� EHVWHHGGH� YULMZHO� JHHQ� JHOG� DDQ� KHW� HHUVWH� ,23�ELRWHFKQRORJLH�� 'H�
15/2�ZHUG�QLHW�IRUPHHO�ELM�KHW�HHUVWH�,23�ELRWHFKQRORJLH�EHWURNNHQ�HQ�JHHQ�
YDQ�GH�SDUWLFLSDQWHQ�ZDV�IRUPHHO�LQ�GH�3&%�YHUWHJHQZRRUGLJG���
� 6DPHQYDWWHQG�� HU� EHVWRQG� HHQ� XLWJHEUHLGH� VDPHQZHUNLQJ� WXVVHQ� 3&%� HQ�
15/2��PDDU�GLH�VDPHQZHUNLQJ�ZDV�GLIIXXV�HQ�GH�ODQGERXZNXQGH�EOHHI�DXWR�
QRRP��3DV�ELM�GH�WZHHGH�SHULRGH��YDQDI�������NUHHJ�GH�15/2�IRUPHHO�HHQ�URO�
WRHEHGHHOG��2S�GDW�PRPHQW�ZDV�KHW� ,23�RSJHVSOLWVW� LQ� GHHOSURJUDPPD·V�� HHQ�
YRRU�GH�LQGXVWULH��HHQ�YRRU�GH�ODQGERXZ��HHQ�YRRU�PLOLHXK\JLsQH�HQ�HHQ�YRRU�
YRONVJH]RQGKHLG�� 'H]H� GHSDUWHPHQWDOH� RSVSOLWVLQJ� ERRG� KHW� 0LQLVWHULH� YDQ�
/DQGERXZ�GH�UXLPWH�LQ�KHW�,23�WH�LQYHVWHUHQ���
�
� �������&RQFOXVLH��SDUWLFLSDQWHQRUJDQLVDWLH�HQ�NUDFKWHQ�YDQ�KHW�YHOG�
� *HGXUHQGH� GH� HHUVWH� SHULRGH� YDQ� KHW� ,23�ELRWHFKQRORJLH� EOHHI� GH� ODQG�
ERXZVHFWRU�JURWHQGHHOV� DDQ�GH�]LMOLMQ� VWDDQ��'H� VHFWRU� VWHOGH�]LFK�YRRUQDPHOLMN�
DXWRQRRP�RS��ZDDUGRRU�HU�JHHQ�JHOG�QDDU�KHW�SURJUDPPD�JLQJ�HQ�HU�RRN�QDX�
ZHOLMNV�JHOG�XLW�NZDP�RPGDW�LQVWHOOLQJHQ�YDQ�ODQGERXZNXQGLJ�RQGHU]RHN�VOHFKWV�
IUDJPHQWDULVFK�SDUWLFLSHHUGHQ��9DQXLW�KHW�SHUVSHFWLHI�YDQ�GH�15/2�JH]LHQ��ZDV�
KHW�QLHW�JHOXNW�RP�ELQQHQ�KHW�YHOG�YDQ�ODQGERXZNXQGLJ�RQGHU]RHN�HHQ�VWHUNH�
HQ�VDPHQKDQJHQGH�ELMGUDJH�DDQ�GH�ELRWHFKQRORJLH�WRW�VWDQG�WH�EUHQJHQ��'LW�RQ�
GDQNV�KHW� IHLW�GDW�GH� UDDG�KHW�EHODQJ�YDQ�ELRWHFKQRORJLH� LQ�HHQ�YURHJ� VWDGLXP�
VLJQDOHHUGH��DOOHUOHL�LQLWLDWLHYHQ�QDP�RP�GH�XLWGDJLQJ�RS�GH�DJHQGD�WH�]HWWHQ�HQ�
QDXZH�FRQWDFWHQ�KDG�PHW�GH�3&%��,Q�SODDWV�YDQ�HHQ�QLHXZ�RUJDQLVHUHQG�SULQFL�
SH��ZHUG� GH� ELRWHFKQRORJLH� HHQ� WKHPD�GDW� RSORVWH� LQ� GH� EHVWDDQGH� VWUXFWXUHQ��
+HW�ZDV�RS�WDOOR]H�SODDWVHQ�LQ�GH�RQGHUERXZ�DDQZH]LJ��PDDU�ZHUG�JHHQ�VDPHQ�
ELQGHQG� HOHPHQW� GDW� KHW� ODQGERXZNXQGLJ�RQGHU]RHN�HHQ�QLHXZH� ULFKWLQJ� JDI��
%LRWHFKQRORJLH�ZDV�RYHUDO�HQ�GDDUGRRU�QHUJHQV���
� 'H�URO�YDQ�GH�15/2�ZDV�KLHUELM�WZHHOHGLJ��$DQ�GH�HQH�NDQW�KLHOG�GH�UDDG�
YDVW�DDQ�KHW�SDUWLFLSDQWHQPRGHO�YDQ�FR|UGLQDWLH��LQ�SODDWV�YDQ�NUDFKWLJHU�LQVWUX�
PHQWHQ� WH� RQWZLNNHOHQ� RP� ELRWHFKQRORJLH� FHQWUDDO� RS� GH� ODQGERXZNXQGLJH�
DJHQGD�WH�]HWWHQ��$DQ�GH�DQGHUH�NDQW�KDG�GH�UDDG�PHW�GLW�SDUWLFLSDQWHQPRGHO�WH�
ZHLQLJ�NUDFKW�RP�KHW�YHOG�YDQ�ODQGERXZNXQGLJ�RQGHU]RHN�]RDOV�KHW�HU�WRHQ�ELM�
ODJ�LQ�GH�JHZHQVWH�ULFKWLQJ�WH�VWXUHQ��(Q�GDW�YHOG�ZDV�QLHW�NODDU�YRRU�HHQ�LQQR�
YDWLH� ]RDOV� GH� ELRWHFKQRORJLH� GLH� PHW� ]LFK� PHHEUDFKW�� ZDDUELM� KHW� RQGHU]RHN�
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LQKRXGHOLMN�HQ�RUJDQLVDWRULVFK�KHUVFKLNW�PRHVW�ZRUGHQ�HQ�GH�EHVWDDQGH�LQVWLWXWL�
RQHOH�JUHQ]HQ�ZHUGHQ�GRRUEURNHQ��'H�VWUXFWXUHQ�YDQ�]RZHO�GH�DFDGHPLVFKH�DOV�
GH� GHSDUWHPHQWDOH� RQGHU]RHNVZHUHOG� EHOHPPHUGHQ� GH� SDUWLFLSDWLH� YDQ� ODQG�
ERXZNXQGLJH� RQGHU]RHNVLQVWHOOLQJHQ� LQ� GH� QLHXZH� ELRWHFKQRORJLVFKH� RQGHU�
]RHNVSURJUDPPD·V��'H�NUDFKWHQ�GLH�QRGLJ�ZDUHQ�RP�GLW�ELM�WH�VWXUHQ��JLQJHQ�GH�
PDFKW�YDQ�GH�WRHQPDOLJH�15/2�YHU�WH�ERYHQ���
� %LM�GH�RSNRPVW�YDQ�GH�ELRWHFKQRORJLH�NHHN�GH�15/2�]HHU�EHVOLVW�RYHU�GH�
JUHQ]HQ�YDQ�GH�VHFWRU��+HW�ZDV�HHQ�RQGHU]RHNVJHELHG�GDW�EXLWHQ�KHW�ODQGERXZ�
NXQGLJH� YHOG� WRW� RQWZLNNHOLQJ� NZDP� HQ� GH� UDDG� VLJQDOHHUGH� GLW� LQ� HHQ� YURHJ�
VWDGLXP��,Q�GH�HHUVWH�QRWLWLHV�GLH�ELQQHQ�15/2�NDGHUV�WRW�VWDQG�NZDPHQ��ZHUG�
GH� ELRWHFKQRORJLH� DOV� HHQ� PXOWLGLVFLSOLQDLU� RQGHU]RHNVJHELHG� JH]LHQ�� PHW� GH�
ODQGERXZNXQGH� DOV� ppQ�YDQ�GH� VSHOHUV� LQ� HHQ�JURWHU�YHOG��'H� LPSOLFDWLHV� YRRU�
RUJDQLVDWLH� HQ� FR|UGLQDWLH�ZHUGHQ� LQ� HHUVWH� LQVWDQWLH� YHU� GRRUJHGDFKW��PHW� GH�
LPSOLFLHWH� PRJHOLMNKHLG� GDW� KHW� KHOH� 15/2�ERXZZHUN� RS� GH� VFKRS� PRHVW��
'H]H�OLMQ�ZHUG�XLWHLQGHOLMN�HFKWHU�QLHW�JHYROJG�HQ�KHW�DFFHQW�YHUVFKRRI�QDDU�GH�
YRRUWGXUHQG�DDQZH]LJH�QHLJLQJ�HHUVW�GH�]DDN�ELQQHQ�GH�VHFWRU�RS�SRWHQ�WH�VWHO�
OHQ�HQ�SDV�GDDUQD�QDDU�EXLWHQ�WH�NLMNHQ���
� 'H�GLVFXVVLHV�LQ�GH�UDDG�RYHU�GH�VWXXUJURHS�GLH�%UXLQ�YRRUVWHOGH�HQ�GH�VWLFK�
WLQJ�GLH�6FKLOSHURRUW�EHRRJGH�� JHYHQ� LQ]LFKW� LQ�GH�SUREOHPHQ�YDQ� FR|UGLQDWLH�
YDQ�RQGHU]RHN�]RDOV�]H�ELQQHQ�GH�15/2�RSWUDGHQ��0HQ�ZDV�KHW�ZHO�HHQV�RYHU�
GH�ZHQVHOLMNKHLG�YDQ�HHQ�FHQWUDDO�RUJDDQ�YRRU�GH�VWXULQJ�HQ�FR|UGLQDWLH�YDQ�KHW�
PXOWLGLVFLSOLQDLUH�RQGHU]RHNVJHELHG�HQ�GH�EXQGHOLQJ�YDQ�PLGGHOHQ��HQ�]HOIV�YDQ�
H[WUD�JHOG�YRRU�ELRWHFKQRORJLH�RQGHU]RHN� ¥U¿ �'H�YRRUVWHOOHQ�YRRU�HHQ�VWXXUJURHS�
RI� VWLFKWLQJ�PHW�SURJUDPPHULQJVPRJHOLMNKHGHQ�JLQJHQ�HFKWHU� LQ� WHJHQ�KHW�EH�
VWDDQGH�EHOHLG�HQ�GH�HLJHQ�DDUG�YDQ�GH�15/2��'H�UDDG�EHVFKLNWH�QLHW�RYHU�JHOG�
HQ�KDG�JHHQ�PDQGDDW�RYHU�GH�RQGHU]RHNVJURHSHQ��%HODQJULMNHU�QRJ�ZDV�GDW�GDW�
QLHW�JHZHQVW�ZDV�RPGDW�PHQ�GH�LGHQWLWHLW�DOV�SDUWLFLSDQWHQRUJDQLVDWLH�QLHW�ZLOGH�
RSJHYHQ��0HW�QDPH�GH�JHEURHGHUV�'H�=HHXZ�PDDNWHQ�]LFK�VWHUN�YRRU�GHHOQDPH�
YDQ�GH�SDUWLFLSDQWHQ�DDQ�HHQ�JHPHHQVFKDSSHOLMN�SURJUDPPD�RS�EDVLV�YDQ�YULMZLO�
OLJKHLG��DIJH]LHQ�YDQ�YHUVFKLOOHQ�LQ�LQ]LFKW�RYHU�GH�SUHFLH]H�VWXULQJ�GDDUYDQ��'H�
XLWNRPVW�YDQ�KHW�GHEDW�ZDV�GDQ�RRN�GH�YHUWURXZGH�15/2�DDQSDN��FR|UGLQDWLH�
GRRU�SDUWLFLSDWLH��,Q�SODDWV�YDQ�FHQWUDOH�SURJUDPPHULQJ�GRRU�HHQ�%UXLQVH�VWXXU�
JURHS�RI�HHQ�6FKLOSHURRUWVH�VWLFKWLQJ�NZDP�HU�HHQ�FR|UGLQDWLHFRPPLVVLH��'DDU�
PHH�NUHHJ�GH�ELRWHFKQRORJLH�NUDFKWLJHU�PLGGHOHQ�GDQ�GH�DOWHUQDWLHYH�ODQGERXZ�
�]LH�KRRIGVWXN�����PDDU�ZHUG�KHW�WRFK�RQGHUJHEUDFKW�LQ�GH�SDUWLFLSDWLHVWUXFWXXU�
HQ�ZHUG�KHW�PXOWLGLVFLSOLQDLUH�RQGHU]RHNVJHELHG�RSJHNQLSW�RYHU�GH�PDWUL[���
� 'H�15/2�]DJ�YRRU�]LFK]HOI�HHQ�SULPDLUH�WDDN�LQ�KHW�RSSLNNHQ�YDQ�WKHPD·V�
GLH� GH� SDUWLFLSDQWHQ� DI]RQGHUOLMN� QLHW� ]R� VQHO� ]RXGHQ� ]LHQ�� HQ� GLH� GDQ� YLD� KHW�
RYHUOHJPRGHO�RS�GH�DJHQGD� WH�]HWWHQ��]R�ZHUG� LQ�GH�GLVFXVVLHV�QRJ�HHQV�EHQD�
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GUXNW� ¦UÅ �'DW�LV�SUHFLHV�ZDW�GH�UDDG�ELM�ELRWHFKQRORJLH�GHHG�HQ�GH]H�DDQSDN�KDG�
KDDU�ZDDUGH�KHUKDDOGHOLMN�EHZH]HQ��,Q�KHW�JHYDO�YDQ�GH�ELRWHFKQRORJLH�ZDV�GH�
ZHUNLQJVNUDFKW� HFKWHU� WH� JHULQJ�� +HW� YHURQGHUVWHOGH� GDW� GH� SDUWLFLSDQWHQ� QLHW�
DOOHHQ�GH�EHUHLGKHLG�PDDU�RRN�GH�PRJHOLMNKHLG�KDGGHQ�RP�JH]DPHQOLMN�WRW�VWDQG�
JHNRPHQ�YLVLHV�WHQ�XLWYRHU�WH�EUHQJHQ��'H�15/2�ZDV�VOHFKWV�ppQ�YDQ�GH�NDGHUV�
ZDDUPHH�GH�SDUWLFLSDQWHQ�WH�PDNHQ�KDGGHQ��,Q�KHW�JHYDO�YDQ�GH�ELRWHFKQRORJLH�
ZDUHQ�HU�WH�YHHO�IUDJPHQWHUHQGH�NUDFKWHQ�RP�GH�SDUWQHUV�WRW�JH]DPHQOLMNH�DFWLH�
WH�EUHQJHQ���
� 'H�/DQGERXZKRJHVFKRRO�EHYRQG�]LFK�URQG������PLGGHQ�LQ�HHQ�LGHQWLWHLWV�
ZLVVHO�� ZDDUELM� KHW� ]XLYHU� ODQGERXZNXQGLJH� NDUDNWHU� SODDWV� PDDNWH� YRRU� HHQ�
PHHU�DFDGHPLVFKH�YLVLH��PHW�HHQ�WRHQHPHQGH�RULsQWDWLH�RS�GH�DQGHUH�XQLYHUVL�
WHLWHQ�HQ�LQVWDQWLHV�DOV�=:2��,Q�KHW�NDGHU�YDQ�GH�YRRUEHUHLGLQJ�RS�GH�15/2�
0HHUMDUHQYLVLH�ZHUGHQ�JHGDFKWHQ�KLHURYHU�RSJHVFKUHYHQ��ZDDUELM�JHZH]HQ�ZHUG�
RS�KHW� JHYDDU� YDQ� JHwVROHHUG� ODQGERXZNXQGLJ�RQGHU]RHN��(HQ� HLJHQ� URO�ZHUG�
RSJHsLVW� ELM� RQGHU]RHN� HQ� RQGHU]RHNVPDQDJHPHQW� ¦!o � 0HQ� VLJQDOHHUGH� GDW� GH�
EHVWDDQGH� VWUXFWXXU�� ZDDUELM� YDNJURHSHQ� KHW� RQGHU]RHNVEHOHLG� XLWHLQGHOLMN� EH�
SDDOGHQ��QLHW�JHVFKLNW�ZDV�YRRU�GH�EHRRJGH�YHUDQGHULQJHQ��=RDOV�ZH�]DJHQ��ZDV�
KHW�SUHFLHV�GLH� VWUXFWXXU�GLH�HUYRRU�]RUJGH�GDW�ELRWHFKQRORJLH�RS�GDW�PRPHQW�
JHHQ�ZRUWHO�KDG�JHVFKRWHQ�LQ�:DJHQLQJHQ��'H�RSERXZ�YDQ�HHQ�VWHUN�ELRWHFK�
QRORJLVFK�RQGHU]RHNVSURJUDPPD�ZDDUPHH�:DJHQLQJHQ�KDDU�URO�DOV�FHQWUXP�NRQ�
UHDOLVHUHQ��ZDV�GRRU�GH�YDNJURHSVJHZLM]H�IUDJPHQWDWLH�QLHW�YDQ�GH�JURQG�JHNR�
PHQ��'DW�ZDV�HHQ�RPVWDQGLJKHLG�ZDDURS�GH�15/2��QRFK�YLD�KHW�RYHUOHJ�YDQ�
RQGHU]RHNVJURHSHQ�LQ�RQGHUERXZRUJDQHQ��QRFK�YLD�KHW�RYHUOHJ�PHW�KHW�+RJH�
VFKRROEHVWXXU��YROGRHQGH� LQYORHG�NRQ�XLWRHIHQHQ��+HW�EHWURI� LPPHUV�HHQ�SUR�
EOHHP�WXVVHQ�GH�RQGHU��HQ�ERYHQERXZ�YDQ�GH�+RJHVFKRRO�]HOI��,Q�:DJHQLQJHQ�
ZDV�KHW�ERYHQGLHQ�GH�YUDDJ�RI�PHQ�ZHO�RS�GH�ELRWHFKQRORJLH�ERRW�PHH�ZLOGH��
+HW�GHEDW�LQ������FRQFHQWUHHUGH�]LFK�RS�GH�PDDWVFKDSSHOLMNH�JHYROJHQ�YDQ�ELR�
WHFKQRORJLH��ZDDURYHU� KHW� IDFXOWHLWVEHVWXXU� LQ� MDQXDUL� ����� HHQ� GLVFXVVLHDYRQG�
EHOHJGH��'LVFXVVLHV�GLH�LQ�15/2�YHUEDQG�QDXZHOLMNV�ZHUGHQ�JHYRHUG���
� 'H�:DJHQLQJVH�JURHSHQ�GLH�ZHO�ZDW�PHW�ELRWHFKQRORJLH�ZLOGHQ�GRHQ��OLHSHQ�
RQGHUWXVVHQ� WHJHQ� ILQDQFLHULQJVSUREOHPHQ�DDQ�� ,Q�KHW�GRRU�KHW�KRJHVFKRROEODG�
EHOHJGH�JHVSUHN�RYHU�ELRWHFKQRORJLH�YHUWHOGH�3LHULN�GDW�3ODQWHQYHUHGHOLQJ�VDPHQ�
PHW�,7$/�JHOG�KDG�JHYUDDJG�XLW�GH�ELRWHFKQRORJLHSRW�YDQ�KHW�PLQLVWHULH��PDDU�
KHW�KDG�DOV�DQWZRRUG�JHNUHJHQ�GDW�GH�+RJHVFKRRO�GDDU�QLHW�YRRU�LQ�DDQPHUNLQJ�
NZDP� ¦�p �+HW�JHOG�GDW�KHW�PLQLVWHULH�KDG�YULMJHPDDNW�YRRU�ELRWHFKQRORJLH��ZDV�
ZHOLVZDDU�VSHFLILHN�JHULFKW�RS�SODQWHQELRWHFKQRORJLH��PDDU�DOOHHQ�EHGRHOG�YRRU�
'/2�LQVWLWXWHQ��2RN� KLHURS� KDG� GH�15/2�QLHW�� RI� VOHFKWV� ]HHU� LQGLUHFW�� LQ�
YORHG�NXQQHQ�XLWRHIHQHQ��'DW�JROG�RRN�YRRU�GH�RSVWHOOLQJ�YDQ�KHW�PLQLVWHULH�LQ�
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KHW�DOJHPHHQ��'LH�ZDV��]RDOV�ZH�]DJHQ��SULPDLU�JHULFKW�RS�DXWRQRPLH��(Q�]RDOV�
ZH�]DJHQ��NRRV�RRN�GH�15/2�YRRU� VRXYHUHLQLWHLW� LQ�HLJHQ� ODQGERXZNXQGLJH�
NULQJ�� RS� EDVLV� YDQ� LQIRUPHOH� FRQWDFWHQ� YLD� SHUVRQHOH� XQLHV� PHW� GH� 3&%�� LQ�
SODDWV�YDQ�VWUXFWXUHOH�SDUWLFLSDWLH���
� 'H� 15/2� KLHOG� YDVW� DDQ� KHW� SDUWLFLSDQWHQPRGHO�� ZDDUELM� VDPHQZHUNLQJ�
EXLWHQ�KHW� ODQGERXZNXQGLJH� YHOG� ELM� YRRUNHXU� YDQ�RQGHUDI� WRW� VWDQG� NZDP� ¦�� �
'DW� OHYHUGH�RS� ]LFK�ZHHU� JHIURQVWH�ZHQNEUDXZHQ�RS��ZDQQHHU� RQGHU]RHNVLQ�
VWHOOLQJHQ� YHU]XLPGHQ� HHUVW� LQ� GH� HLJHQ� ODQGERXZNXQGLJH� NULQJ� QDDU� H[SHUWLVH�
RS� ]RHN� WH� JDDQ�� 
(U� LV� LQ� GH� &R|UGLQDWLHFRPPLVVLH� %LRWHFKQRORJLH� JHFRQVWD�
WHHUG��GDW�KHW�1,=2�VDPHQZHUNLQJ�]RHNW�PHW�GH�58�*URQLQJHQ�L�Y�P��GH�PL�
FURELRORJLH��'H�/DQGERXZKRJHVFKRRO�KHHIW�GDDURYHU�]LMQ�YHUZRQGHULQJ�XLWJH�
VSURNHQ��1X�JDDW�ppQ�YDQ�GH�SDUWLFLSDQWHQ�LQ�GH�15/2�ZDW�GRHQ��HQ�GLH�ORRSW�
GDQ�QDDU�*URQLQJHQ��:DDURP�NRPW�PHQ�QLHW�HHUVW�SUDWHQ�PHW�ppQ�YDQ�GH�SDUW�
QHUV�]RDOV�GH�/+�RI�712"�$OV�ZH�PHW�HONDDU�ZDW�ZLOOHQ�GRHQ�PRHWHQ�GH�SDUWL�
FLSDQWHQ�WRFK�RRN�EHUHLG�]LMQ�PHW�HONDDU�ZDW�WH�GRHQ�WHQ]LM�KHW�RP�HHQ�H[SHUWLVH�
JDDW�GLH�HU�QLHW�LV�
� ¦U� �
� +HW�YHOG�ZDV�HU�NHQQHOLMN�QRJ�QLHW�KHOHPDDO�DDQ�WRH�GH�JUHQ]HQ�RSHQ�WH�VWHO�
OHQ�HQ�GDW�EHYRUGHUGH�GH�]R�JHZHQVWH�ERWWRP�XS�SURFHVVHQ�EHSDDOG�QLHW��%LM�GH�
ELRWHFKQRORJLH� ODJ�KHW�YRRUQDDPVWH�LQLWLDWLHI� MXLVW�EXLWHQ�KHW�JHLMNWH� ODQGERXZ�
NXQGLJH�RQGHU]RHNVYHOG�� ELM�02/%$6�� 6DPHQZHUNLQJ� NZDP�EXLWHQ� GH�RYHU�
OHJVWUXFWXUHQ� YDQ� GH�15/2� WRW� VWDQG�� XLWHLQGHOLMN� EHNUDFKWLJG� LQ�*(10$3��
'H�15/2�SURJUDPPHHUGH�HQ�GLULJHHUGH�QLHW�²�GDW�ZDV�WHQVORWWH�RRN�QLHW�]LMQ�
WDDN�HQ�GH�UDDG�ZHQVWH�GDW�RRN�QLHW�²�PDDU�IDFLOLWHHUGH�]RYHHO�PRJHOLMN�LQLWLDWLH�
YHQ�ELQQHQ�KHW�RQGHU]RHNVYHOG��+HW�IXQFWLRQHUHQ�YDQ�GH�&R|UGLQDWLHFRPPLVVLH�
%LRWHFKQRORJLH�ZHNW�RQGHUWXVVHQ�QLHW�GH� LQGUXN�YDQ�NUDFKWGDGLJKHLG��1LHW� DO�
OHHQ�YLQJ�]LM�SDV�LQ�KHW�QDMDDU�YDQ������DDQ�PHW�KDDU�DFWLYLWHLWHQ��HHQ�UHDFWLH�YDQ�
KDDU�YRRU]LWWHU�RS�GH�NULWLHN�LQ�:DJHQLQJHQ�RS�KHW�RQGHU]RHNVEHOHLG�URQG�ELR�
WHFKQRORJLH�EHVWRQG�YRRUQDPHOLMN�XLW�KHW�EDJDWHOOLVHUHQ�YDQ�GH�SUREOHPHQ��9DQ�
GLH�NDQW�KRHIGHQ�GH�JHIUXVWUHHUGH�:DJHQLQJHUV�GXV�JHHQ�DFWLH�WH�YHUZDFKWHQ���
� )RQN�HQ�+DPVWUD�YUDJHQ�]LFK�DI�ZDDURP�GH�PLQLVWHU�SDV�LQ������KHW�EHODQJ�
YDQ�ELRWHFKQRORJLH�RQGHUVWUHHSWH��
'H�15/2�KDG�LPPHUV�UHHGV�HHUGHU�GH�QRGL�
JH�YHUNHQQLQJHQ�YHUULFKW�
 ¦8¤ �$OV�PRJHOLMNH�YHUNODULQJ�RSSHUHQ�]H�GDW�KHW�0LQLV�
WHULH� YDQ� :HWHQVFKDSVEHOHLG� ]LFK� GH� SULPDLUH� YHUDQWZRRUGHOLMNKHLG� YRRU� KHW�
ZHWHQVFKDSSHOLMNH� RQGHU]RHN� KDG� WRHJHsLJHQG�� $QGHU]LMGV� ZLM]HQ� ]H� HURS� GDW�
KHW�PLQLVWHULH�ODQJ�YRRU������ELRWHFKQRORJLVFK�RQGHU]RHN�¶FR|UGLQHHUGH��VWLPX�
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OHHUGH� HQ� ILQDQFLHUGH·� ¦U¥ � +HW� GHHG� GDW�� ]RDOV� ZH� ]DJHQ�� JHKHHO� LQ� HLJHQ� KXLV��
ZDDUELM�]HOIV�QLHW�PLQLVWHULsOH�RQGHU]RHNVLQVWHOOLQJHQ�EXLWHQ�GH�ERRW�YLHOHQ��
� $O�PHW�DO�ZDUHQ�GH�PLGGHOHQ�GLH�GH�15/2�YLD�KHW�SDUWLFLSDQWHQPRGHO�LQ]HW�
WH� HQ� GH� EHOHPPHUHQGH� NUDFKWHQ� LQ� KHW� YHOG� WH� VWHUN� RP� HHQ� NUDFKWLJH� ODQG�
ERXZNXQGLJH�VDPHQZHUNLQJ�YRRU�ELRWHFKQRORJLH�WRW�VWDQG�WH�EUHQJHQ��2UJDQL�
VDWRULVFK�YHUJGH�GH�ELRWHFKQRORJLH�HHQ�JURWH� VWDS��]RZHO�YRRU�GH�SDUWLFLSDQWHQ�
DOV�YRRU�GH�15/2�]HOI��+HW�PXOWLGLVFLSOLQDLUH��SURJUDPPDWLVFKH�NDUDNWHU�YDQ�GH�
ELRWHFKQRORJLH� YURHJ� HHQ� LQJULMSHQGH� KHUVFKLNNLQJ� YDQ� KHW� ODQGERXZNXQGLJ�
RQGHU]RHN��PHW�QDPH�RYHU�GH� WUDGLWLRQHOH�JUHQ]HQ�YDQ�GH� VHFWRU�KHHQ�HQ�PHW�
HHQ�YHHO�QDXZHUH�VDPHQZHUNLQJ�PHW�GH�LQGXVWULH��+HW�YUDDJVWXN�YDQ�GH�RUJDQL�
VDWLH�JLQJ�GLHSHU��ZDQW�KHW� LPSOLFHHUGH�RRN�GDW�KHW�PLQLVWHULH�EXLWHQ�GH�HLJHQ�
VHFWRU�]RX�WUHGHQ�HQ�PHH�JLQJ�ILQDQFLHUHQ�PHW�DQGHUH�PLQLVWHULHV�HQ�YRRU�DQGHU�
GDQ� VWULNW� ODQGERXZNXQGLJ� RQGHU]RHN�� 9RRU� HHQ� GHUJHOLMNH� LQJULMSHQGH� YHU�
QLHXZLQJ�ZDV�GH�15/2�URQG������QLHW�LQJHULFKW��+LM�KDG�JHHQ�PDFKW�QDDU�KHW�
PLQLVWHULH� HQ� JHHQ�PDFKW�RYHU� GH�SDUWLFLSDQWHQ��%RYHQGLHQ�� HQ�GDW� LV�ZHOOLFKW�
KHW�EHODQJULMNVWH��ZLOGH�GH�UDDG�]LMQ� LGHQWLWHLW� DOV�SDUWLFLSDQWHQRUJDQLVDWLH�YRRU�
DOVQRJ�QLHW�RSJHYHQ��+LM�NRQ�HQ�ZLOGH�GDDURP�QLHW�GLUHFWLHI�RSWUHGHQ�LQ�GH�ULFK�
WLQJ�YDQ�KHW�RQGHU]RHNVYHOG��+HW�SDUWLFLSDWLH�LGHDDO��JHNRSSHOG�DDQ�KHW�WUDGLWLR�
QHOH�YHUODQJHQ�QDDU�VRXYHUHLQLWHLW�LQ�HLJHQ�ODQGERXZNULQJ��EHOHPPHUGH�RRN�HHQ�
YROOHGLJ�SDUWLFLSHUHQ�LQ�GH�3&%��:DW�GH�UDDG��HQ�KHW�VHFUHWDULDDW�LQ�KHW�ELM]RQ�
GHU��GHHG��ZDV�GH�ELRWHFKQRORJLH�DFWLHI�RS�GH�DJHQGD�]HWWHQ�PLGGHOV�FRPPLVVLHV��
SUREOHHP��HQ�DQGHUH�VWXGLHV��'H�NZHVWLHV�GLH�GH�FRPPLVVLH�%UXLQ�HQ�GH�VWXGLH�
YDQ� 6FKLOSHURRUW� RS� WDIHO� EUDFKWHQ�PHW� EHWUHNNLQJ� WRW� KHW� VWLPXOHUHQ� YDQ� VD�
PHQZHUNLQJ�HQ�GH�SURJUDPPHULQJ�YDQ�RQGHU]RHN��ZLHUSHQ�HHQ�VFKDGXZ�YRRU�
XLW�QDDU�GH�KHUVWUXFWXUHULQJ�YDQ�GH�15/2�LQ�������WRHQ�KHW�DFFHQW�YDQ�GH�SDU�
WLFLSDWLH�YHUVFKRRI�QDDU�WDNHQ�HQ�DIVSUDNHQ��]LH�KRRIGVWXN�����
�
� �����1LHXZH�URQGH��QLHXZH�NDQVHQ�
� ,Q�KHW�QDMDDU� YDQ������NZDPHQ�GH� HHUVWH� UHVXOWDWHQ�YDQ�GH�SUREOHHPVWXGLH�
RYHU�JHQHWLVFKH�PDQLSXODWLH��7LMGHQV�GH�EHVSUHNLQJ�YDQ�*HQHWLVFKH�PDQLSXODWLH�LQ�
GLHQVW�YDQ�GH�ODQGERXZ�ZHUG�VWLOJHVWDDQ�ELM�KHW�HIIHFW�YDQ�GLW�VRRUW�UDSSRUWHQ�GLH�RS�
KHW�QLYHDX�YDQ�GH�UDDG�JHwQLWLHHUG�ZHUGHQ��,Q�]HNHUH�]LQ�UHIOHFWHHUGH�KHW�UDSSRUW�
KHW� ORW� YDQ�GH�SUREOHHPVWXGLH�RYHU�ELRWHFKQRORJLH��(U�ZHUG�JHFRQVWDWHHUG�GDW�
FRPPLVVLHV�GH�UDSSRUWHQ�ZHO�OD]HQ��PDDU�HU�QLHWV�PHH�GHGHQ��(HQ�DQGHUH�ERWWOH�
QHFN�ZDV�GDW�GH�RQGHU]RHNVLQVWHOOLQJHQ� ]LFK�QLHW� DDQ�GH� DDQEHYHOLQJHQ�YDQ�GH�
15/2�KRHIGHQ�WH�VWRUHQ��%LM�GH�YRRUEHUHLGLQJ�YDQ�GH�WZHHGH�PHHUMDUHQYLVLH�²�
GLH�HHQ�SODQ�]RX�ZRUGHQ��]LH�KRRIGVWXN���²�ZHUG�GH�YUDDJ�JHVWHOG�ZDW�GH�HHUVWH�
KDG�RSJHOHYHUG��'DDUDDQ�ODJ�HHQ�DOJHPHQH�WZLMIHO�WHQ�JURQGVODJ�RI�GH�SDUWLFLSDQ�
WHQ�]LFK�ZHO�LHWV�JHOHJHQ�KDGGHQ�ODWHQ�OLJJHQ�DDQ�GH�PRRLH�SODQQHQ��'H�FRQFOX�
VLH�ZDV�GDW�HU�ZHOLVZDDU�JHHQ�GLUHFWH� LQYORHG�RS�KHW�EHOHLG�ZDV�JHZHHVW��PDDU�
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GDW�KHW�SURFHV�HQ�KHW�SURGXFW�ZHO�GHJHOLMN�KHW�GHQNHQ�YDQ�GHHOQHPHUV�KDG�EHwQ�
YORHG��,Q�KHW�ELM]RQGHU�ZHUG�JHVWHOG�GDW�EHSDDOGH�JHELHGHQ�HHQ�¶JHZHOGLJH�SXVK·�
KDGGHQ�JHKDG��GLHUHQZHO]LMQ�HQ�ELRWHFKQRORJLH� ¦U¦ �7HUZLMO�GH�HHUVWH�SHULRGH�YDQ�
GH� ,23�ELRWHFKQRORJLH� OLHS�� JLQJ� GH� 15/2� YHUGHU� PHW� KHW� VWLPXOHUHQ� HQ�
IDFLOLWHUHQ�YDQ�GHQNHQ�HQ�GRHQ�YDQ�GH�SDUWLFLSDQWHQ��'DW�JHEHXUGH�GHHOV�RS�KHW�
PLFURQLYHDX� YDQ� GH� RQGHUERXZ�� GHHOV� JLQJ� PHQ� FHQWUDDO� GRRU� PHW� KHW�
RQWZLNNHOHQ�YDQ�LGHHsQ�HQ�LQ]LFKWHQ�]RDOV�LQ�GH�UHHNV�6WXGLHUDSSRUWHQ������
�
� �������%LRWHFKQRORJLH�LQ�GH�EHVWDDQGH�PDWUL[�
� %LM�GH�EHVSUHNLQJ�YDQ�*HQHWLVFKH�PDQLSXODWLH�LQ�GLHQVW�YDQ�GH�ODQGERXZ�YRQG�GH�
15/2�GDW�KHW�UDSSRUW�WH�ZHLQLJ�DDQGDFKW�DDQ�WRHSDVVLQJ�YDQ�JHQHWLVFKH�PDQL�
SXODWLH�ELM�GLHUHQ�EHVWHHGGH�HQ�EHVORRW�SURPSW�GDW�GLH�RQHYHQZLFKWLJKHLG�PRHVW�
ZRUGHQ�UHFKWJHWURNNHQ� ¦U¾ �'LW�YRUPGH�GH�DDQ]HW�WRW�HHQ�KHOH�UHHNV�6WXGLHUDSSRU�
WHQ�����*HQHWLVFKH�PDQLSXODWLH�LQ�GLHQVW�YDQ�GH�ODQGERXZ�ZHUG���D��GH�XLWJHZHUNWH�
VWXGLH�YDQ�6FKLOSHURRUW���E��KHW�JHYUDDJGH�UDSSRUW�RYHU�GLHUOLMNH�SURGXFWLH�2QW�
ZLNNHOLQJHQ�LQ�KHW�PROHFXODLU�HQ�FHOELRORJLVFK�RQGHU]RHN�WHQ�EHKRHYH�YDQ�GH�GLHUOLMNH�SUR�
GXNWLH� ��F�� 'H� UHHNV� ]RX� GRRUORSHQ� WRW� ��K�� +HW� JHKHHO� LOOXVWUHHUW� KRH� GH�
15/2�KHW�WKHPD�
ELRWHFKQRORJLH
�LQSDVWH�LQ�GH�PDWUL[�YDQ�GH�RQGHUERXZ��+HW�
ZHUG�RSJHGHHOG� LQ�GHHORQGHUZHUSHQ�GLH� LQ�RYHUOHJ�GRRU�EHWURNNHQ�RQGHU]RH�
NHUV�ZHUGHQ�EHKDQGHOG���
� 6WXGLHUDSSRUW���F�EHVWRQG�JURWHQGHHOV�XLW�GH�WHNVW�YDQ�HHQ�VHULH�OH]LQJHQ�GLH�
RS� ���PHL� ����� JHKRXGHQ� ZDUHQ� RS� HHQ� VWXGLHGDJ� YDQ� GH� FRQWDFWFRPPLVVLH�
¶%LRFKHPLVFKH�I\VLRORJLVFKH� WHFKQLHNHQ� LQ� GH� GLHUOLMNH� SURGXNWLH·�� 'LW� ZHUG�
YRRUDIJHJDDQ�GRRU� HHQ�EHOHLGVPDWLJH�YHUNHQQLQJ�YDQ�GH�KDQG�YDQ�'HNNHUV� HQ�
2RVWHUOHH�YDQ�GH�/DQGERXZKRJHVFKRRO��'H]H�YHUNHQQLQJ�ZDV�YRRUQDPHOLMN�HHQ�
XLWHHQ]HWWLQJ�RYHU�GH�ZHWHQVFKDSSHOLMNH�VWDQG�YDQ�]DNHQ�HQ�PRJHOLMNH�YRRUXLW�
]LFKWHQ�GLH�PROHFXODLU�HQ�FHOELRORJLVFK�RQGHU]RHN�ERGHQ��'H�EHOHLGVRYHUZHJLQ�
JHQ�ZDUHQ� HYHQHHQV� LQKRXGHOLMN� JHULFKW� HQ� LGHQWLILFHHUGHQ�GULH� RQGHU]RHNVJH�
ELHGHQ�GLH�DOV�¶NDQVULMN·�ZHUGHQ�JH]LHQ��0HW�DQGHUH�ZRRUGHQ��¶EHOHLGVPDWLJ·�HQ�
¶YHUNHQQLQJ·�PRHWHQ�ZH�QLHW�EHJULMSHQ� LQ�GH�EHWHNHQLV�GLH� ]LM� HHQ� MDDU�RI� WLHQ�
ODWHU�YRRU�GH�15/2�]RXGHQ�NULMJHQ���
� 6WXGLHUDSSRUW���F�]RX�KHW�IRUPDW�EHSDOHQ�YRRU�GH�ODWHUH�6WXGLHUDSSRUWHQ�����
LQ�SODDWV�YDQ�HHQ�DQDO\VH�HQ�EHVFKRXZLQJ�GRRU�HHQ�FRPPLVVLH��RI�HHQ�GHVNXQGL�
JH��ZHUG�HHQ�VWXGLHGDJ�JHRUJDQLVHHUG��ZDDUYDQ�KHW�UDSSRUW�GH�ZHHUVODJ�YRUPGH��
,Q�GH�ORRS�YDQ�HHQ�MDDU�RI�GULH�YHUVFKHQHQ�]R�UDSSRUWHQ�RYHU�GH�LQGXVWULsOH�WRH�
SDVVLQJ� YDQ�SODQWHQFHOOHQ��PRQRFORQDOH� DQWLOLFKDPHQ�HQ�RYHU� NZHNHUV�� HQ�RF�
WURRLUHFKW��2S�GH]H�PDQLHU�JLQJ�GH�15/2�GRRU�PHW�KHW�RS�GH�DJHQGD�SODDWVHQ�
YDQ�GH�ELRWHFKQRORJLH��QX�HFKWHU�GRRU�H[SHUWLVH�RYHU�KHW�RQGHUZHUS�ELM�RQGHU�
]RHNHUV�WH�EUHQJHQ�HQ�KHQ�YDQ�JHGDFKWHQ�WH�ODWHQ�ZLVVHOHQ�RYHU�ELRWHFKQRORJL�
�������������������������������������������������² ²?���/¨�Ñ��U}*�
£�u £�z² À?���/�
Â �;���,�*z



� ����

VFKH�DVSHFWHQ�YDQ�KXQ�RQGHU]RHN��'H�15/2�GHHG��PHW�DQGHUH�ZRRUGHQ��ZDW�
HU�ELQQHQ�]LMQ�PRJHOLMNKHGHQ�ODJ���
� 6WXGLHUDSSRUW���G�RYHU�RFWURRLUHFKW� LV� LQWHUHVVDQW�RPGDW�KHW�QLHW� JLQJ�RYHU�
HHQ�LQKRXGHOLMN�RQGHU]RHNVRQGHUZHUS��PDDU�RYHU�GH�NZHVWLH�YDQ�KHW�YDVWOHJJHQ�
YDQ�RQGHU]RHNVUHVXOWDWHQ�GLH�ELQQHQ�GH�ELRWHFKQRORJLH�HHQ�JHKHHO�HLJHQ�YRUP�
NUHHJ��+HW�LQLWLDWLHI�ODJ�ELM�6FKLOSHURRUW��GLH�KDG�JHFRQVWDWHHUG�GDW�GH�ODQGERXZ�
NXQGLJH� ZHUHOG� JHHQ� HQNHOH� NHQQLV� YDQ� RFWURRLHQ� HQ� SDWHQWHQ� KDG��:HO� YDQ�
NZHNHUVUHFKW��PDDU� GDW� GHNWH� UHVXOWDWHQ� YDQ� ELRWHFKQRORJLVFK� RQGHU]RHN� QLHW��
2YHULJHQV�KDG�GH�XQLYHUVLWDLUH�ZHUHOG�LQ�KHW�DOJHPHHQ�ZHLQLJ�H[SHUWLVH�RS�KHW�
JHELHG� YDQ� SDWHQWHQ�� ]RGDW� 6FKLOSHURRUW� GDDU� ]HOI� YRRU� DDQ� GH� VODJ� JLQJ��2RN�
PRHVW� KLM� FRQVWDWHUHQ� GDW� ELQQHQ� GH� ODQGERXZNXQGLJH� ZHUHOG� KHW� EHODQJ� YDQ�
SDWHQWHQ� QLHW� ZHUG� RQGHUNHQG�� +LM� OLHW� ]LMQ� SDWHQWHQ� YRRU� KHW� ELQDLU�YHFWRU�
V\VWHHP� ]LHQ� DDQ�:DQVLQN� HQ� GH� =DDGXQLH��PDDU� GLH� GHGHQ� GDDU� ZHLQLJ�PHH�
]RGDW�KLM�]HOI�PDDU�LQLWLDWLHYHQ�RS�SRWHQ�]HWWH�RP�YHUHGHODDUV�DDQ�GH�LQGXVWULH�WH�
NRSSHOHQ� ¦U¿ �'H� VWXGLHGDJ�YDQ���� IHEUXDUL� �����ZDV� HHQ�SRJLQJ� LQ]LFKW� WH�YHU�
ZHUYHQ�HQ�HU�ZHUG�HHQ�VWXGLHFRPPLVVLH�LQJHVWHOG�RP�GH�VSDQQLQJHQ�WXVVHQ�RF�
WURRL��HQ�NZHNHUVUHFKW�WH�DQDO\VHUHQ�HQ�DDQEHYHOLQJHQ�WH�GRHQ�YRRU�RSORVVLQJHQ���
� +RHZHO� GH� UDSSRUWHQ� HHQ�SURGXFW� YDQ� GH�RQGHUERXZ�ZDUHQ��ZHUG� HU� RRN�
DDQGDFKW�EHVWHHG�DDQ�RYHUVWLMJHQGH� WKHPD·V��'H�DXWHXUV�YDQ�6WXGLHUDSSRUW���J��
3ODQWHELRWHFKQRORJLH�LQ�1HGHUODQG��,QGXVWULsOH�WRHSDVVLQJ�YDQ�SODQWHFHOOHQ��YRRUZDDUGHQ�HQ�
PRJHOLMNKHGHQ��FRQFOXGHHUGHQ�GDW�KHW�WHQ�VWHUNVWH�DDQ�WH�EHYHOHQ�ZDV�¶GH�FR|UGL�
QDWLH�HQ�EHJHOHLGLQJ�YDQ�KHW�RQGHU]RHN�RS�KHW�WHUUHLQ�YDQ�GH�LQGXVWULsOH�SODQWH�
ELRWHFKQRORJLH� LQ� WH� EHGGHQ� ELQQHQ� ppQ� ODQGHOLMN� RUJDDQ·� ¾UÅ �'H� UHGHQHQ� GDDU�
YRRU�ZDUHQ�RQGHU�DQGHUH�GDW�HU�JHWZLMIHOG�ZHUG�DDQ�GH�VWUXFWXXU�HQ�DFKWHUJURQG�
YDQ�GH�EHVWDDQGH�RUJDQLVDWLHV� �LQFOXVLHI�GH�3URJUDPPD�$GYLHV�&RPPLVVLH�%LR�
WHFKQRORJLH� HQ�KDDU� VXEFRPPLVVLHV�� YRRU�KHW�XLWZLVVHOHQ�YDQ� LQIRUPDWLH� WXVVHQ�
JHEUXLNHUV�HQ�SURGXFHQWHQ�YDQ�RQGHU]RHNVUHVXOWDWHQ�HQ�YRRU�RSWLPDOH�SURMHFWIL�
QDQFLHULQJ��+HW�RQWEUDN�YROJHQV�GH�RSVWHOOHUV�DDQ�¶JRHGH�ppQGXLGLJH�SULRULWHLWV�
VWHOOLQJ·�HQ�]LM�YURHJHQ�]LFK�DI�RI�GH�DI�HQ�WRH�RSWUHGHQGH�FRPSHWHQWLHVWULMG�WXV�
VHQ�GH�VXEVLGLsUHQGH�RUJDQLVDWLHV�GH�NZDOLWHLW�YDQ�KHW�RQGHU]RHN�]RX�EHYRUGHUHQ��
+HW�ZDV�ZDW�KHW�UDSSRUW�EHWURI�WLMG�YRRU�¶HHQ�QDWLRQDDO�SODQ�YRRU�GH�LQGXVWULsOH�
SODQWHELRWHFKQRORJLH·� ¾!o � +HW� UDSSRUW� NZDP� YRRUW� XLW� HHQ� LQ� VHSWHPEHU� �����
JHKRXGHQ�VWXGLHGDJ��7HJHQ�GH�WLMG�GDW�KHW�UDSSRUW�LQ�GHFHPEHU������YHUVFKHHQ��
ZDV� KHW� JHZHQVWH� SODQ� HU��ZDDUELM� LQ� KHW�PLGGHQ� JHODWHQ�PRHW�ZRUGHQ�RI� GDW�
GDQN]LM�GtW�UDSSRUW�ZDV�JHEHXUG��
�
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� �������/DQGERXZ�RS�GH�LQQRYDWLHYH�NDDUW�
� 6WXGLHUDSSRUW���I�ZDV�ZHOLVZDDU�RSJHQRPHQ�LQ�GH�VHULH�GLH�LQ������ZDV�JH�
VWDUW��PDDU�PDUNHHUGH� HHQ�RPVODJ� LQ�GH�EHWURNNHQKHLG�YDQ�GH�15/2�PHW�GH�
ELRWHFKQRORJLH��/DQGERXZJHULFKWH�'HHOSURJUDPPD�%LRWHFKQRORJLH�ZDV� JHVFKUHYHQ� LQ�
RSGUDFKW�YDQ�GH�$GYLHVFRPPLVVLH�%LRWHFKQRORJLH��$&%���'H�$&%�ZDV�GH�RS�
YROJHU�YDQ�GH�3&%�HQ�PRHVW�]RUJ�GUDJHQ�YRRU�GH�WZHHGH�SHULRGH�YDQ�KHW�,23�
ELRWHFKQRORJLH��GLH�LQ������YDQ�VWDUW�JLQJ��6FKLOSHURRUW�ZDV�ZHHU�YRRU]LWWHU��'H�
$&%�KDG� VXEFRPPLVVLHV� YRRU� LQGXVWULH�� ODQGERXZ��PLOLHX� HQ� JH]RQGKHLG��'H�
FRPPLVVLH� YRRU� ODQGERXZ� KHHWWH� GH� 3URJUDPPDFRPPLVVLH� /DQGERXZELRWHFK�
QRORJLH��3F/%���9RRU�GH� LQYXOOLQJ�YDQ�KHW�GHHOSURJUDPPD�ZHUG�GH�&R|UGLQD�
WLHFRPPLVVLH�%LRWHFKQRORJLH�DDQJHZH]HQ��'H�15/2�ZHUG��PHW�DQGHUH�ZRRU�
GHQ��GLUHFW�EHWURNNHQ�ELM�GH�SURJUDPPHULQJ���
� /DQGERXZJHULFKWH�'HHOSURJUDPPD�%LRWHFKQRORJLH�ZDV�JHRUGHQG�RS�EDVLV�YDQ� �LQ�
GXVWULsOH�� SURGXFWLH��PDDU�YROJGH� GH� JHEUXLNHOLMNH� LQGHOLQJ� YDQ�KHW� ODQGERXZ�
NXQGLJH� YHOG� ¾�p �'H�KHOIW� YDQ�KHW� UDSSRUW�� YLMIHQWZLQWLJ� SDJLQD·V�� JLQJ�RYHU� KHW�
¶ODQGERXZELRWHFKQRORJLH� V\VWHHP·�� RSJHVSOLWVW� LQ� SDUDJUDIHQ� RYHU� SODQWDDUGLJH�
SURGXFWLH��GLHUOLMNH�SURGXFWLH�HQ�YHUZHUNHQGH�LQGXVWULH��9RRU�¶5HODWLHV�WXVVHQ�GH�
GHHOV\VWHPHQ·� HQ� ¶5HODWLHV� PHW� RYHULJH� ELRWHFKQRORJLH� V\VWHPHQ·� ZDUHQ� GULH�
SDJLQD·V��0LVVFKLHQ� W\SHUHQG�YRRU�GH�KDUGQHNNLJKHLG�YDQ�GH� WUDGLWLRQHOH� LQGH�
OLQJ��ZHUG� ]HOIV� GH�SDUDJUDDI� ¶5HODWLHV� WXVVHQ�GH�GHHOV\VWHPHQ·�RSJHGHHOG� LQ�GH�
GULHGHOLQJ�SODQW��GLHU�HQ�YHUZHUNLQJ��,Q�EHLGH�SDUDJUDIHQ�ZHUG�KHW�EHJULS�¶UHODWLH·�
QLHW� LQJHYXOG� LQ� WHUPHQ�YDQ� LQKRXGHOLMNH�ELRWHFKQRORJLVFKH�NHQQLV�EHWUHIIHQGH�
YHUEDQGHQ��PDDU� LQ� WHUPHQ� YDQ� LQSXW� HQ� RXWSXW� YDQ� GH� EHWUHIIHQGH� GHHOV\VWH�
PHQ�� 3ODQWHQ� GLHQHQ� ELMYRRUEHHOG� DOV� LQSXW� ELM� GH� SURGXFWLH� YDQ� GLHUHQ� HQ�
NXQVWPHVW�LV�GH�RXWSXW�YDQ�GH�FKHPLVFKH�LQGXVWULH�GLH�LQSXW�LV�ELM�GH�SURGXFWLH�
YDQ�SODQWHQ��'H�FRPPLVVLH�EHVSUDN�LQ�KHW�ODDWVWH�KRRIGVWXN�HHQ�DDQWDO�XLWGDJLQ�
JHQ�YRRU�KHW�¶ODQGERXZELRWHFKQRORJLHV\VWHHP·� ¾�� �0HW�KHW�RRJ�RS�ZLWWH�SOHNNHQ�
HQ�DQGHUH�ODFXQHV�LQ�GH�LQYHQWDULVDWLH�YDQ�KHW�RQGHU]RHN��ZHUG�DDQJHGURQJHQ�RS�
HHQ�¶SURJUDPPDFRPPLVVLH�ODQGERXZELRWHFKQRORJLH�LQ�KHW�NDGHU�YDQ�KHW�LQQR�
YDWLHJHULFKWH� RQGHU]RHNVSURJUDPPD�ELRWHFKQRORJLH·��'H]H� SURJUDPPDFRPPLV�
VLH�PRHVW�KHW�RQGHU]RHN�PRQLWRUHQ�� LQLWLDWLHYHQ�YRRU�RQGHU]RHNVSURMHFWHQ�QH�
PHQ��ZRUNVKRSV�RUJDQLVHUHQ�HQ�VWUDWHJLVFKH�VWXGLHV�LQLWLsUHQ���
� 'H�HFKR�YDQ�YRRUVWHOOHQ�YDQ�%UXLQ�HQ�6FKLOSHURRUW�LV�OXLG��KRHZHO�GH�YRRU�
JHVWHOGH�3$&�PLQGHU�YHUJDDQGH�WDNHQ�NUHHJ��0HW�KHW�VFKULMYHQ�YDQ�KHW�GHHOSUR�
JUDPPD�KDG�GH�&R|UGLQDWLHFRPPLVVLH�%LRWHFKQRORJLH�RQGHUWXVVHQ�GH�VWDWXV�YDQ�
HHQ�%UXLQVH�VWXXUJURHS�JHNUHJHQ��'H�FR|UGLQDWLHFRPPLVVLH�OLHW�YDQDI������QLHW�
PHHU�YDQ�]LFK�KRUHQ��+HW�ORW�YDQ�GH�FRPPLVVLH�ZDV�EOLMNEDDU�²�HQ�JHKHHO�LQ�OLMQ�
PHW� KDDU� RRLW� YRRUJHVWHOGH� PLVVLH� DOV� VWXXUJURHS� ²� YHUERQGHQ� DDQ� KHW� ,23�
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ELRWHFKQRORJLH��7RHQ�GH�15/2�GDDULQ�LQ������HHQ�IRUPHOH�SODDWV�KDG�YHUZRU�
YHQ��ZDV�KHW�EHVWDDQVUHFKW�YDQ�GH�FRPPLVVLH�YHUYDOOHQ��
� 0HW� GH� WZHHGH� SHULRGH� YDQ� KHW� ,23�ELRWHFKQRORJLH� GHHG� GH�15/2� YRO�
ZDDUGLJ�PHH��'DQN]LM�GH�YHUDQGHULQJ�DDQ�GH�SURJUDPPHULQJVNDQW�²�GH�LQGHOLQJ�
LQ� VHFWRUHQ� ²� NRQ� ODQGERXZ� GLWPDDO� ZHO� PHHGUDDLHQ� RS� GH� KDDU� YHUWURXZGH�
DXWRQRPH�ZLM]H��9LD�KHW�GHHOSURJUDPPD�KDG�GH�15/2�LQYORHG�JHNUHJHQ�RS�GH�
SURJUDPPHULQJ�YDQ�KHW�RQGHU]RHN�GRRU�GH�3F/%�HQ�VWXXUGH�]R�GLUHFW�KHW�RQ�
GHU]RHN� DDQ�� ,QPLGGHOV� ZDV� GH� UDDG� ]HOI� LQJULMSHQG� DDQ� KHW� KHUVWUXFWXUHUHQ��
ZDDUELM� ]LMQ�ZHUNZLM]H�PHHU� JHULFKW�ZHUG� RS� GH� SURJUDPPDWLVFKH� DDQSDN� YDQ�
KHW�,23��]LH�YHUGHU�KRRIGVWXN�����,Q�UHWURVSHFWLHI�PRHW�GH�FRQFOXVLH�YDQ�������
HQLJV]LQV� ZRUGHQ� JHQXDQFHHUG�� 'H� 15/2� KDG� ELM� GH� DDQYDQJ� YDQ� GH� HHUVWH�
SHULRGH� YDQ�KHW� ,23�ELRWHFKQRORJLH�ZHOLVZDDU�ZHLQLJ� GLUHFWH� LQYORHG�NXQQHQ�
XLWRHIHQHQ� RP� KHW� ODQGERXZNXQGLJH� YHOG� YRRU� GH� ELRWHFKQRORJLVFKH� NDU� WH�
VSDQQHQ��PDDU�LQ�GH�WXVVHQWLMG�ZDV�KHW�PLQLVWHULH�ZHO�ELMJHGUDDLG��%LM�GH�WZHHGH�
SHULRGH�GHHG�/DQGERXZ�PHH�DDQ�KHW�,23��'H�15/2�KDG�GDDUPHH�HHQ�EHODQJ�
ULMNH�ELMGUDJH�DDQ�KHW�EHOHLG�JHOHYHUG�PHW�]LMQ�DJHQGHULQJVDFWLYLWHLWHQ��'RRU�HHQ�
WKHPD�PLGGHOV�UDSSRUWHQ�HQ�SODQQHQ�RS�GH�DJHQGD�WH�]HWWHQ�HQ�DOOHUOHL�SHUVRQHQ�
WH�PRELOLVHUHQ��ZHUNWH�GH�UDDG�PHH�DDQ�HHQ�RPVODJ�LQ�KHW�GHQNHQ�ELM�GH�SDUWLFL�
SDQWHQ��'LH�ELMGUDJH� LV�ZHOLVZDDU�QLHW�HUJ� WDVWEDDU� LQ�GH�GRFXPHQWDWLH�HQ�GDDU�
PHH�LV�GH�LQYORHG�YDQ�GH�15/2�PRHLOLMN�DDQ�WH�WRQHQ��PDDU�GDW�LV�NHQPHUNHQG�
YRRU�GH�ZHUNLQJ�YDQ�HHQ�LQWHUPHGLDLUH�RUJDQLVDWLH���
�
� �������(SLORRJ��YHUDQGHUHQGH�RPJHYLQJ�YRRU�LQQRYDWLHEHOHLG�
� 7XVVHQ������HQ������ZDV�HFKWHU�QLHW�DOOHHQ�GH�SURJUDPPHULQJ�YDQ�KHW�ELR�
WHFKQRORJLVFK�RQGHU]RHN�YHUDQGHUG��'H�KHOH�RPJHYLQJ�YDQ�GH�15/2�PDDNWH�
HHQ� LQJULMSHQGH� YHUDQGHULQJ� GRRU��+HW�0LQLVWHULH� YDQ�/DQGERXZ�EHYRQG� ]LFK�
PLGGHQ� LQ�GH�RYHUJDQJ�YDQ�/DQGERXZ�HQ�9LVVHULM�QDDU�/DQGERXZ��1DWXXU� HQ�
9LVVHULM�ZDDUELM�GH�DDUG�YDQ�KHW�GHSDUWHPHQW�HHQ�RPVODJ�PDDNWH�YDQ�GH�EHKDUWL�
JLQJ�YDQ�ODQGERXZEHODQJHQ�QDDU�EHVWXXU�YDQ�KHW�ODQGHOLMN�JHELHG��9RRUOLFKWLQJ�
HQ� RQGHUZLMV� ZHUGHQ� JHUHRUJDQLVHHUG� HQ� JHSULYDWLVHHUG�� '/2� EHYRQG� ]LFK� LQ�
HHQ�UHRUJDQLVDWLH�ZDDUELM�GH�ODQGERXZNXQGLJH�LQVWLWXWHQ�YHU]HOIVWDQGLJG�ZHUGHQ�
HQ� H[WHUQH� ILQDQFLHULQJ� PHHU� DDQGDFKW� NUHHJ�� +HW]HOIGH� JROG� YRRU� GH� /DQG�
ERXZKRJHVFKRRO��GLH�PLGGHOV�RQGHU�PHHU�GH�9)2�PHHU�HQ�PHHU�SURJUDPPD�
WLVFK� WH�ZHUN�JLQJ��(Q� WHQ� VORWWH�ZDV�GH�15/2�]HOI� GUXN�EH]LJ�PHW� HHQ�KHU�
VWUXFWXUHULQJ�ZDDUELM�GH�LQWHUQH�RUJDQLVDWLH�RS�GH�VFKRS�JHQRPHQ�ZHUG�HQ�ZDDU�
ELM�KHW�ZHWHQVFKDSV��HQ�WHFKQRORJLHEHOHLG�DOV�':7�HHQ�DSDUWH�SODDWV�NUHHJ�RS�
KHW� GHSDUWHPHQW��'LW� DOOHV� LV� LQ� KRRIGVWXN� ��XLWYRHULJHU� EHVSURNHQ��9RRU� GH]H�
FDVHVWXGLH�LV�KHW�EHODQJULMNVWH�GDW�RS�DOOH�IURQWHQ�KHW�NOLPDDW�YRRU�KHW�RQGHU]RHN�
LQJULMSHQG�YHUDQGHUGH�²�QDDU�SURJUDPPDWLVFKH�ILQDQFLHULQJ�²�HQ�GDW�KHW�EHOHLGV�
NDGHU�HYHQHHQV�HHQ�RPVODJ�PDDNWH�²�KHW�GRRUEUHNHQ�YDQ�GH�VHFWRUDOH�JUHQ]HQ��
+HW�PHHGUDDLHQ�YDQ�ODQGERXZ�LQ�GH�WZHHGH�URQGH�YDQ�KHW�,23�ELRWHFKQRORJLH�
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²�]LM�KHW�QRJ�VWHHGV�DOV�VHFWRU�²�SDVWH�GDDUPHH�LQ�GH�YHUDQGHULQJHQ�GLH�KHW�YHOG�
YDQ�ODQGERXZNXQGLJ�RQGHU]RHN�RS�DOOH�IURQWHQ�RQGHUJLQJ���
� ,Q������ZDV�GH�EHOHLGV��HQ�RQGHU]RHNVRPJHYLQJ�YDQ�GH�15/2�QRJ�RQYRO�
GRHQGH�LQJHULFKW�RP�LQ�WH�NXQQHQ�VSHOHQ�RS�GH�LQLWLDWLHYHQ�GLH�GH�UDDG�QDP�RP�
ELRWHFKQRORJLH�RS�GH�DJHQGD�WH�]HWWHQ��,Q�15/2�JHOHGHUHQ�ZHUG�RYHU�KHW�PLV�
VHQ�YDQ�GH�HHUVWH�SHULRGH�,23�ELRWHFKQRORJLH�QLHW�DOV�HHQ�PLVOXNNLQJ�JHVSURNHQ��
:HOOLFKW� RQGHUNHQGH� GH� UDDG� GH� EHSHUNLQJHQ� YDQ� ]LMQ� LQYORHG� HQ� ZHUG� KHW�
FRPPLVVLH��HQ�UDSSRUWHQZHUN�YDQ�GLH�MDUHQ�EHVFKRXZG�DOV�KHW�YHUYXOOHQ�YDQ�GH�
HLJHQOLMNH�WDDN��+RHZHO�LQ�DOOHUOHL�VWXNNHQ�PHHU�RI�PLQGHU�H[SOLFLHW�ZHUG�JHZH�
]HQ�RS�KHW�QLHXZH�NDUDNWHU�YDQ�GH�WHFKQRORJLH��LV�RRN�JHHQ�VSHFLILHNH�UHIOHFWLH�
RS�GH�JDQJ�YDQ�]DNHQ�URQG������JHYRQGHQ���
� 'LH� UHIOHFWLH��PDDU� GDQ� DOJHPHQHU� RYHU� WHFKQRORJLHEHOHLG�� NZDP� ODWHU� QDDU�
DDQOHLGLQJ� YDQ� KHW� UDSSRUW� YDQ� GH� FRPPLVVLH�'HNNHU��:LVVHO� WXVVHQ� NHQQLV� HQ�
PDUNW��,Q�PDDUW������EHVSUDN�GH�$OJHPHQH�.DPHU�HHQ�QRWLWLH�YDQ�KHW�VHFUHWDULDDW�
RYHU� WHFKQRORJLHEHOHLG� ¾U� �'H� FRPPLVVLH�'HNNHU�ZDV� LQJHVWHOG� RP� WH� DGYLVHUHQ�
RYHU�EHOHLG�GDW�KHW�LQQRYHUHQG�YHUPRJHQ�YDQ�GH�1HGHUODQGVH�HFRQRPLH�PRHVW�
YHUVWHUNHQ�� JURWHQGHHOV� EHOHLG� YDQ� (FRQRPLVFKH� =DNHQ�� 'H� VHFUHWDULDDWVQRWLWLH�
IRUPXOHHUGH�YLHU�YUDJHQ�RYHU�GH�UHODWLH�GDDUYDQ�PHW�ODQGERXZ��7HQ�HHUVWH�ZHUG�
RSJHPHUNW�GDW�YRRU�ODQGERXZ�¶WHFKQRORJLH·�YHHO�EUHGHU�EHJUHSHQ�PRHVW�ZRUGHQ�
GDQ�DOOHHQ� LQGXVWULsOH��RRN�EHWURNNHQ�RS�SULPDLUH�SURGXFWLH��QDWXXU�HQ�PLOLHX��
'DW� ULHS� GH� YUDDJ� RS� RI� ]R·Q� UXLPHUH� LQWHUSUHWDWLH�PRHVW�ZRUGHQ� QDJHVWUHHIG��
7HQ� WZHHGH� ZHUGHQ� GH� VWLPXOHULQJVLQVWUXPHQWHQ� YDQ� (=� YHUJHOHNHQ�PHW� KHW�
292�GULHOXLN� YDQ� ODQGERXZ� HQ�ZHUG� GH� YUDDJ� JHVWHOG� LQ� KRHYHUUH� GHUJHOLMNH�
JHULFKWH�VXELVLGLHYRUPHQ�RRN�YRRU�ODQGERXZ�LQWHUHVVDQW�NRQGHQ�]LMQ��7HQ�GHUGH�
ZHUG� GH� YUDDJ� JHVWHOG� LQ� KRHYHUUH� /DQGERXZ� LQYORHG� ]RX� NXQQHQ� HQ� ZLOOHQ�
XLWRHIHQHQ�RS�GH�EHOHLGVYRRUEHUHLGLQJ�YDQ�KHW�(=�WHFKQRORJLHEHOHLG�ZDW�EHWUHIW�
GH�SURJUDPPHULQJ�HQ�LQ�KRHYHUUH�KHW�]RX�PRHWHQ�LQVSHOHQ�RS�GH�JHVHOHFWHHUGH�
SURJUDPPD·V�� 7RW� VORW� ZHUG� GH� YUDDJ� JHVWHOG� KRH� GH� RQGHU]RHNVRUJDQLVDWLHV�
GDDURS�]RXGHQ�NXQQHQ�LQVSHOHQ�GRRU�GH�LQ]HW�RS�VSHHUSXQWHQ�WH�YHUVWHUNHQ�HQ�
PHHU� DDQGDFKW� RS� KHW�PLGGHQ�� HQ� NOHLQEHGULMI� WH� YHVWLJHQ� ¾8¤ � ,Q� GH� EHVSUHNLQJ�
ZHUGHQ� ]RZHO� NDQVHQ� DOV� EHGUHLJLQJHQ� EHVSURNHQ�� (QHU]LMGV� ]RX� /DQGERXZ�
NXQQHQ� PHHGHOHQ� LQ� IRQGVHQ� YRRU� WHFKQRORJLHEHOHLG�� DQGHU]LMGV� ]RX� KHW� HHQ�
GHHO�YDQ�GH�FRQWUROH�RYHU�RQGHU]RHNVJHOGHQ�PRHWHQ�GHOHQ�RI�DIVWDDQ��0HQ�EH�
VORRW� HHUVW� KHW� XLWHLQGHOLMNH� UDSSRUW� YDQ� GH� FRPPLVVLH�'HNNHU� DI� WH� ZDFKWHQ�
DOYRUHQV�HHQ�VWDQGSXQW�WH�EHSDOHQ�KRH�/DQGERXZ�RS�KHW�(=�WHFKQRORJLHEHOHLG�
]RX� NXQQHQ� LQVSHOHQ�� 'DDUELM� ZHUG� RYHULJHQV� RSJHPHUNW� GDW� DORP� GH� YUHHV�
KHHUVWH�GDW�LQ�KHW�UDSSRUW�GH�¶LQGXVWULH�GLQJHQ�YRRU�]LFK]HOI�DDQ�KHW�UHJHOHQ�LV·��
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2QGHUWXVVHQ� NUHHJ� KHW� VHFUHWDULDDW� RSGUDFKW� HHQ� QRWD� YRRU� WH� EHUHLGHQ� RYHU�
ODQGERXZWHFKQRORJLHEHOHLG� ¾U¥ �
� ,Q� GH�PHLYHUJDGHULQJ�ZHUG�PHHJHGHHOG� GDW� GH�15/2�QDDU� DDQOHLGLQJ� YDQ�
KHW�YHUVFKLMQHQ�YDQ�:LVVHO�WXVVHQ�NHQQLV�HQ�PDUNW�HHQ�SHUVEHULFKW�KDG�GRHQ�XLWJDDQ�
HQ�GDW�YRRUJHVWHOG�ZHUG�HHQ�WRHOLFKWHQGH�EULHI�QDDU�GH�PLQLVWHUV�YDQ�ODQGERXZ��
HFRQRPLVFKH�]DNHQ�HQ�RQGHUZLMV�WH�VWXUHQ� ¾U¦ �,Q�KHW�SHUVEHULFKW�ZHUG�JHVWHOG�GDW�
KHW� GRRU� GH� FRPPLVVLH�'HNNHU� YRRUJHVWHOGH� WHFKQRORJLHEHOHLG� JHHQ� SRVLWLHI�
HIIHFW�YRRU�GH�ODQGERXZ�]RX�KHEEHQ��'DDUWRH�]RX�HU�PHHU�UHNHQLQJ�JHKRXGHQ�
PRHWHQ�ZRUGHQ�PHW�GH�VSHFLILHNH�RPVWDQGLJKHGHQ�YDQ�GH�ODQGERXZ��WHFKQROR�
JLVFKH�YHUQLHXZLQJ�QLHW�DOOHHQ�JHULFKW�RS�YHUVWHUNLQJ�YDQ�GH�FRQFXUUHQWLHNUDFKW��
PDDU�RRN�RS�DDQSDVVLQJHQ�DDQ�QDWXXU�HQ�PLOLHX��'DDUELM�ZHUG�RSJHPHUNW�GDW�GH�
¶ZLVVHO�WXVVHQ�NHQQLV�HQ�PDUNW·�LQ�GH�ODQGERXZ�UHHGV�ODQJH�WLMG�DDQZH]LJ�ZDV�LQ�
GH� YRUP�YDQ� KHW�292�GULHOXLN� HQ� GH� YHUZHYHQKHLG� YDQ� GH� VHFWRU�� (HQ� KHU�
VWUXFWXUHULQJ�GDDUYDQ�ZDV�RYHULJHQV�ZHO�QRGLJ� ¾U¾ �,Q�GH�GLVFXVVLH�LQ�GH�$OJHPHQH�
.DPHU�NHHUGH�ZHGHURP�KHW�GLOHPPD�WHUXJ�RI�HQ�LQ�KRHYHUUH�ODQGERXZ�GH�EH�
OHLGVDXWRQRPLH�LQ�GH�HLJHQ�VHFWRU�]RX�PRHWHQ�RSJHYHQ��9HUNDLN�RQGHUNHQGH�GH�
JHYDUHQ�YRRU�GH�15/2��PDDU�SODDWVWH�GH�SUREOHPDWLHN�LQ�HHQ�YHHO�EUHGHU�NDGHU�
YDQ�LQQRYDWLHEHOHLG�LQ�KHW�DOJHPHHQ��'H]H�EUHGH�EOLN�]RX�WHQ�JURQGVODJ�OLJJHQ�
DDQ�GH�EHVFKRXZLQJHQ�GLH�KLM�GH�MDUHQ�GDDURS�SURGXFHHUGH���
� ,Q������KLHOG�9HUNDLN� HHQ� OH]LQJ�RYHU� ¶6\VWHPDWLVFKH� LQQRYDWLH� LQ�GH� ODQG�
ERXZ·�RS�HHQ�VWXGLHPLGGDJ�RYHU�ELRWHFKQRORJLVFKH�YHUQLHXZLQJ� ¾U¿ �=H�EHYDW�HHQ�
VFKHUSH�GLDJQRVH�YDQ�GH�VWHUNH�HQ�]ZDNNH�SXQWHQ�YDQ�GH�DJUDULVFKH�VHFWRU�HQ�GH�
DJUDULVFKH�NHQQLVLQIUDVWUXFWXXU��+HW�ODQGERXZNXQGLJ�RQGHU]RHN�VFKHWVWH�9HUNDLN�
DOV�HHQ�UHHNV�YDQ�YLHU�RYHUODSSHQGH�GDNSDQQHQ�YDQ�KHW�SUDNWLMNRQGHU]RHN�GRRU�
GH�UHJLRQDOH�FHQWUD�QDDU�KHW�IXQGDPHQWHOH�RQGHU]RHN�YDQ�GH�/DQGERXZXQLYHUVL�
WHLW�HQ�GH�)DNXOWHLW�'LHUJHQHHVNXQGH��'H]H�VWUXFWXXU��JHNRSSHOG�DDQ�HHQ�JRHG�
JHRUJDQLVHHUG�YRRUOLFKWLQJV��HQ�RQGHUZLMVDSSDUDDW��]RUJGH�YRRU�HHQ�VQHOOH�GRRU�
VWURPLQJ�YDQ�RQGHU]RHNVUHVXOWDWHQ�QDDU�GH�SUDNWLMN�HQ�GDDUPHH�¶HHQ�VQHO�YHUORRS�
YDQ�KHW�LQQRYDWLHSURFHV·� ¿UÅ �'H�YRRUJDDQGH�GHFHQQLD�KDG�GH]H�VWUXFWXXU�JH]RUJG�
YRRU�HHQ�VXFFHVYROOH�LQQRYDWLH�LQ�GH�ODQGERXZ��PHW�DOV�VWHUNH�SXQWHQ�HHQ�¶FRU�
SRUDWH� LGHRORJ\·�� GH� EHUHLGKHLG� WRW� KHW� GRHQ� YDQ� GLHSWH�LQYHVWHULQJHQ�� VQHOOH�
YHUVSUHLGLQJ�YDQ�QLHXZH�LGHHsQ��DIVWHPPLQJ�YDQ�RQGHU]RHN�RS�JHEUXLNHUVZHQ�
VHQ��LQVWLWXWLRQHOH�GLIIHUHQWLDWLH�YDQ�KHW�RQGHU]RHN��KHW�NHQQLVV\VWHHP�DOV�RQGHU�
GHHO� YDQ� HHQ� LQQRYDWLHV\VWHHP� ZDDUELQQHQ� GH� LQIUDVWUXFWXXU�� RQGHUQHPHUV� HQ�
EHOHLG�JHULFKW�]LMQ�RS�YHUQLHXZLQJ�HQ��WRW�VORW��GH�WRHNRPVWJHULFKWKHLG�YDQ�ZH�
WHQVFKDSV�� HQ� WHFKQRORJLHEHOHLG�� 'DW� ODDWVWH� KDG� EHWUHNNLQJ� RS� GH� PHHUMDUHQ�
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SODQQHQ�GRRU�GH�15/2�HQ�GDDURS�ZRUGW�HOGHUV�GLHSHU�LQJHJDDQ��:DW�EHWUHIW�GH�
WRHNRPVW��NHQGH�KHW�V\VWHHP�HFKWHU�HQNHOH�IXQGDPHQWHHO�]ZDNNH�NDQWHQ��JHVOR�
WHQKHLG�YDQ�GH�VHFWRU��JHULFKWKHLG�RS�SULPDLUH�SURGXFWLH��VHFWRUDDO�EHOHLG��7HJHQ�
GH�DFKWHUJURQG�YDQ�GH�WRHQHPHQGH�YHUZHYHQKHLG�YDQ�NHQQLVV\VWHPHQ��KHW�WRH�
QHPHQGH�EHODQJ�YDQ�]RZHO�YHUZHUNHQGH�HQ�DI]HWLQGXVWULH�DOV�FKHPLVFKH�HQ�IDU�
PDFHXWLVFKH� LQGXVWULH� YRRU� GH� DJUDULVFKH� NHWHQ�� HQ� GH� WRHQHPHQGH� YHUZHYHQ�
KHLG�YDQ�ODQGERXZEHOHLG�PHW�EHOHLGVWHUUHLQHQ�DOV�QDWXXU�HQ�PLOLHX��UHFUHDWLH�HQ�
ZHO]LMQ�� ZDUHQ� ZH]HQOLMNH� DDQSDVVLQJHQ� QRGLJ�� +RH� GLH� DDQSDVVLQJHQ� SUHFLHV�
YRUP�]RXGHQ�NULMJHQ��JDI�9HUNDLN�ELM�GH]H�JHOHJHQKHLG�QLHW�DDQ���
� (HUGHU��ELM�HHQ�YRRUGUDFKW�RS�HHQ�WKHPDGDJ�RYHU�¶'LHUJHQHHVPLGGHOHQ�LQ�KHW�
MDDU�����·��ZDV�KLM�LQJHJDDQ�RS�GH�YUDDJ�KRH�KHW� ODQGERXZRQGHU]RHNVEHOHLG�LQ�
GH�QLHXZH�FRQWH[W�YRUP�]RX�PRHWHQ�NULMJHQ� ¿!o �+LM�VFKHWVWH�GDDU�HHQ�¶JH]DPHOLMN�
DFWLHPRGHO·�LQ�FRQWUDVW�PHW�KHW�PDUNWPRGHO�YDQ�GH�FRPPLVVLH�'HNNHU��QDDVW�GH�
¶ZLWWH�MDVVHQ·�HQ�¶ZLWWH�ERRUGHQ·�PRGHOOHQ���'DW�PRGHO�ZDV�JURWHQGHHOV�GH�JHDF�
WXDOLVHHUGH� SDUWLFLSDQWHQRUJDQLVDWLH� YDQ� GH� JHKHUVWUXFWXUHHUGH� 15/2�� ZDDUELM�
HHQ�YRUP�ZHUG�JH]RFKW�YRRU�GH�WRHQHPHQGH�RSHQKHLG�YDQ�GH�ODQGERXZVHFWRU��
(HQ�RQGHUGHHO�KLHUYDQ�YRUPGH�LQ�LHGHU�JHYDO�HHQ�SURJUDPPDWLVFKH�URO�YRRU�GH�
LQ�WH�VWHOOHQ�':7��GLH�VOHFKWV�PLGGHOV�HLJHQ�IRQGVHQ�YRUP�NRQ�JHYHQ�DDQ�HHQ�
GRHOJHULFKW�EHOHLG�YRRU�ZHWHQVFKDS�HQ�WHFKQRORJLH���
� 'DW�ZHUG�LQ�KRRIGVWXN���QDGHU�EHNHNHQ��ZDDU�KHW�KLHU�RP�JDDW� LV�GDW�DQQR�
�����GH�15/2� LQ� ]LMQ� UHIOHFWLH� RS� GH� YHUDQGHULQJHQ� YDQ�GH� ODQGERXZVHFWRU��
KHW� ODQGERXZNXQGLJH� YHOG� HQ� GH� HLJHQ� SRVLWLH� GDDULQ�� LQ]LFKW� JDI� LQ� KHW� W\SH�
LQQRYDWLH� GDW� GH� ELRWHFKQRORJLH�PHW� ]LFK�PHH� KDG� JHEUDFKW� HQ� GH� VWUXFWXUHOH�
EORNNDGHV�GLH�HUYRRU�JH]RUJG�KDGGHQ�GDW�GH�ODQGERXZ�GLH�ERRW�PLVWH��'H�DDQ�
SDVVLQJHQ� DDQ� GH� NHQQLVLQIUDVWUXFWXXU� GLH� 9HUNDLN� YRRU� RJHQ� KDG�� OLMNHQ� HHQ�
GLUHFW�DQWZRRUG�RS�GH�ZRUVWHOLQJ� LQ������RP�KHW�YHOG� WH�PRELOLVHUHQ�YRRU�GH�
ELRWHFKQRORJLH��=LMQ�DQWZRRUGHQ�NZDPHQ�YRRUW�XLW�HHQ�WDPHOLMN�DEVWUDFWH�NLMN�
RS�GH�SUREOHPDWLHN�YDQ�RQGHU]RHNVEHOHLG��ZDDUELM�KLM�GH�ODQGERXZVHFWRU�HQ�KHW�
NHQQLVV\VWHHP�YDQ�HHQ�JURWH�DIVWDQG�EHNHHN�HQ�ZDDUELM�GH�SRVLWLH�YDQ�GH�15/2�
QLHW� XLWJDQJVSXQW� ZDV�� PDDU� XLWNRPVW� YDQ� GH� DQDO\VH�� +HW� LV� DDQQHPHOLMN� GDW�
YDQXLW� GLW� SHUVSHFWLHI� HQ� GRRU� GH� DDQGDFKW�RS� LQQRYDWLH��9HUNDLN�RRN�GH�EDVLV�
OHJGH�YRRU�GH�URO�GLH�GH�15/2�LQ�GH� MDUHQ�QHJHQWLJ�ZLOGH� VSHOHQ� LQ�GH� ODQG�
ERXZVHFWRU��VWUDWHJLVFKH�YHUNHQQLQJHQ�RP�YHUQLHXZLQJHQ�WH�VWLPXOHUHQ��
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