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+HW�PLQLVWHULH�YDQ�/DQGERXZ�HQ�GH�VWUHHNYHUEHWHULQJ�
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,QOHLGLQJ�
+HW�ERHN�'H�*UDDQUHSXEOLHN�YDQ�GH�MRXUQDOLVW�)��:HVWHUPDQ�UHFRQVWUXHHUW�

GH�WHORRUJDQJ�YDQ�GH�ODQGERXZ�LQ�*URQLQJHQ��HHQ�JHELHG�GDW�RRLW�JROG�DOV�GH�

JUDDQVFKXXU�YDQ�1HGHUODQG��6LFFR�0DQVKROW�²�YDQ�RRUVSURQJ�]HOI�HHQ�*UR�

QLQJHU�−�YHUYXOW�HHQ�PHHU�GDQ�SURPLQHQWH�URO�LQ�KHW�ERHN��2QGHU�]LMQ�PLQLV�

WHULsOH� EHZLQG� ������������ VWDUWWH� KHW� VWUHHNYHUEHWHULQJVSURJUDPPD�� +LM�

JHOGW�PHGH�GDDURP�DOV�HHQ�YDQ�GH�SROLWLFL�GLH�GH�PDDNEDDUKHLG�YDQ�GH�VDPHQ�

OHYLQJ�JHSURSDJHHUG�KHEEHQ��$DQ�GH�KDQG�YDQ�]LMQ�OHYHQVYHUKDDO�HQ�GDW�YDQ�

]LMQ�YDGHU�HQ�JURRWYDGHU� VFKHWVW�:HVWHUPDQ�KRQGHUG� MDDU� ODQGERXZJHVFKLH�

GHQLV�RS�HHQ�ELM]RQGHUH�ZLM]H��'H�RSNRPVW�YDQ�KHW�JHVODFKW�0DQVKROW�SODDWVW�

KLM�QDDVW�GH�RQGHUJDQJ�YDQ�GH�QHJHQWLHQGH�HHXZVH�*URQLQJVH�KHUHQERHUHQ��
6LFFR� 0DQVKROW� ZDV� LQ� ]LMQ� KRHGDQLJKHLG� YDQ� ODQGERXZFRPPLVVDULV� YDQ� GH�

((*��YDQDI�������YHUDQWZRRUGHOLMN�YRRU�GH�KXLGLJH�VWUXFWXXU�YDQ�GH�(XUR�

SHVH� ODQGERXZ��9HHO�*URQLQJVH�JUDDQERHUHQ� ]LMQ�QDDU� HLJHQ� ]HJJHQ� DDQ�GH�

(XURSHVH�UHJHOJHYLQJ�WHQ�RQGHU�JHJDDQ��:HVWHUPDQ�SRUWUHWWHHUW�0DQVKROW�DOV�

HHQ�VSLMWRSWDQW��+RHZHO�]LMQ�EHOHLG��GDW�GH�((*�HHQ�HLJHQ�SRVLWLH�RS�GH�ZH�

UHOGPDUNW�PRHVW�JDUDQGHUHQ��JHVODDJG�NDQ�ZRUGHQ�JHQRHPG�−�(XURSD�ZDV�DO�

LQ�GH�MDUHQ�]HYHQWLJ�DXWDUNLVFK�ZDW�EHWUHIW�]LMQ�YRHGVHOYRRU]LHQLQJ�²�KDG�KHW�

HHQ�RQRQWZDUEDUH�NOXZHQ�YDQ�ZHWJHYLQJ��UHJHOV��TXRWD�HQ�SHUPDQHQWH�VDQH�

ULQJHQ�DOV�QHYHQHIIHFW��'LH�QHYHQHIIHFWHQ�RYHUVFKDGXZGHQ�0DQVKROWV�VXFFHV�

YHUKDDO��'DDUYDQ�ZDV�KLM� ]LFK�EHZXVW�� ,Q������ WHNHQGH�:HVWHUPDQ�XLW� ]LMQ�
PRQG�RS��¶,N�DOV�VRFLDOLVW��LN�]HJ�]HHU�QDGUXNNHOLMN��GH�PDDNEDDUKHLG�YDQ�GH�

VDPHQOHYLQJ� ODQJV� GH� ZHJ� GLH� LN� KHE� JHYROJG� LV� HHQ� RQPRJHOLMNKHLG·� ³ � 'H�

XLWVFKDNHOLQJ�YDQ�GH�PDUNWZHUNLQJ��]R�YHUWURXZGH�0DQVKROW�GH�LQWHUYLHZHU�

WRH��KDG�DYHUHFKWV�JHZHUNW��+LM�GURHJ�RRN�HHQ�RSORVVLQJ�DDQ��GH�NOHLQH�ERH�

UHQ� PRHVWHQ� EHVFKHUPG� ZRUGHQ�� 7RHQ� GH� LQWHUYLHZHU� YHUZRQGHUG� YURHJ��

¶'H�NOHLQH"·��DQWZRRUGGH�0DQVKROW�� ¶-D��GLHJHQHQ�GLH�QLHW�ZLQVWJHYHQG�NXQ�

QHQ� GUDDLHQ� RPGDW� KXQ� EHGULMI� WH� NOHLQ� LV�� RI� RS� PDUJLQDOH� JURQG� OLJW�� 'LH�
PRHW�MH�QLHW�PHW�RPVFKROLQJ�RI�SUHPLHV�RYHUKDOHQ�RP�HUPHH�RS�WH�KRXGHQ��

QHH�� MH� GLHQW� ]H� HHQ� DDQYXOOHQGH� XLWNHULQJ� WH� JHYHQ� ]RGDW� ]H� RQGDQNV� KXQ�

RQUHQGDEHOH�EHGULMI�ERHU�NXQQHQ�EOLMYHQ��%RHUHQ�]LMQ�PLQVWHQV�]R�ZDDUGHYRO�

������������������������������������������������
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YRRU�GH�VDPHQOHYLQJ�DOV�NXQVWHQDDUV·��

'H� DDQJHKDDOGH� SDVVDJH� XLW� :HVWHUPDQV� ERHN� LV� QLHW� DOOHHQ� RSPHUNHOLMN�

YDQZHJH� GH� FRQFOXVLH�� PDDU� RRN� YDQZHJH� KHW� SUREOHHP� GDW� GDDULQ� ZRUGW�

DDQJHVQHGHQ��0DQVKROW��GLH�LQ�ODQGERXZNULQJHQ�QRJ�VWHHGV�JHOGW�DOV�GHJHQH�

GLH� KHW� DDQWDO�ERHUHQ� GUDVWLVFK� UHGXFHHUGH�� YHUZHHV� WHYHQV� QDDU� ppQ� YDQ�GH�
EHODQJULMNVWH�SUREOHPHQ�YDQ�GH�1HGHUODQGVH�ODQGERXZ�LQ�GH�WZLQWLJVWH�HHXZ��

KHW� NOHLQH�ERHUHQYUDDJVWXN�� 1D� GH�

(HUVWH�:HUHOGRRUORJ��YRRUDO�LQ�GH�

FULVLV� JHGXUHQGH� GH� MDUHQ� GHUWLJ��

ZDV�JHEOHNHQ�GDW�KHW�JURWH�DDQWDO�

NOHLQH� ERHUHQ� HHQ� VWUXFWXUHHO�
SUREOHHP� YRUPGH�� 'H]H� JURHS�

ERHUHQ� NRQ� ]LFK� HFRQRPLVFK�

QDXZHOLMNV� VWDDQGH� KRXGHQ� HQ�

GUHLJGH� RRN� LQ� VRFLDDO� RS]LFKW�

QDDU�GH� UDQG�YDQ�GH� VDPHQOHYLQJ�

RS� WH� VFKXLYHQ�� ,Q� ������ QD� GH�
EHYULMGLQJ�� ZDV� GDW� NOHLQH�

ERHUHQYUDDJVWXN� DOOHUPLQVW� YHU�

GZHQHQ�� (HQ� XQLIRUP� DQWZRRUG�

NRQ�KHW�PLQLVWHULH�YDQ�/DQGERXZ�

QLHW� ]RQGHUPHHU� EHGHQNHQ�� 3HU�

UHJLR� YHUVFKLOGH� KHW� SUREOHHP�

QDPHOLMN� 'DDUELM� NZDP� GDW� GH�
ERHUHQVWDQG�� QHW� DOV� GH� UHVW� YDQ�

1HGHUODQG��YHU]XLOG�ZDV�JHRUJDQLVHHUG��'H�GULH�JURWH�FHQWUDOH� ODQGERXZRU�

JDQLVDWLHV�YHUGHGLJGHQ�GH�EHODQJHQ�YDQ�KXQ�HLJHQ�DFKWHUEDQ�HQ�ZDUHQ�GDDUELM�

GHHOV�JHERQGHQ�DDQ�GH�ELQQHQ�GH�]XLOHQ�KHHUVHQGH�RSYDWWLQJHQ�RYHU�GH�URO�

YDQ�GH�ERHUHQVWDQG��9RRUDO�GH�]RUJ�RP�KHW�NOHLQH�ERHUHQJH]LQVEHGULMI�HQ�GH�

LQVWDQGKRXGLQJ�GDDUYDQ��EHVFKRXZGHQ�GH�VWDQGVRUJDQLVDWLHV�DOV�KXQ�WDDN��(HQ�
EHODQJULMNH�QDRRUORJVH�SROLWLHNH�YUDDJ�ZDV�GDQ�RRN�KRH�KHW�UHJLRQDOH�NOHLQH�

ERHUHQYUDDJVWXN�YLD�HHQ�QDWLRQDOH�EHQDGHULQJ�NRQ�ZRUGHQ�RSJHORVW��

(pQ�YDQ�GH�EHODQJULMNVWH�DQWZRRUGHQ�RS�GH]H�YUDDJ�ODJ�LQ�GH�NHXV�YDQ�HHQ�

HHQGXLGLJH�SUREOHHPVWHOOLQJ��:DDU�KHW�YULMZHO�DOOH�NOHLQH�ERHUHQEHGULMYHQ��HQ�

PHW� KHQ� RRN� YHHO� JURWH� HQ� PLGGHOJURWH�� DDQ� RQWEUDN�� ZDV� HHQ� YROGRHQGH�

PDWH�YDQ�PRGHUQLVHULQJ��'RRU�KHW�SUREOHHP�WRW�GLW�SXQW�WH�UHGXFHUHQ�ZHUG�
KHW� YRRU� GH� SROLWLHN� PRJHOLMN� GH� :DJHQLQJVH� PRGHUQLVHULQJVWKHVH� LQ� KDDU�

EHOHLG� WH� LQFRUSRUHUHQ�� ¶:HWHQVFKDS·�HQ� ¶SROLWLHN·�NHQGHQ� LQ�GH]H� WLMG� WZHH�

WDPHOLMN� YHUVFKLOOHQGH� YHUWUHNSXQWHQ�� 'H� HHUVWH� SUREHHUGH� HHQ� WKHRULH� RYHU�

ERWVHQGH� WUDGLWLRQHOH� HQ� PRGHUQH� FXOWXXUSDWURQHQ� WH� EHZLM]HQ�� GH� WZHHGH�

ZLOGH�HHQ�VRFLDDO�HFRQRPLVFK�SUREOHHP�RSORVVHQ��,Q�GH�MDUHQ�YLMIWLJ��RP�SUH�

0LQLVWHU�YDQ�/DQGERXZ��9LVVHULM�HQ�9RHGVHOYRRU�
]LHQLQJ��6��0DQVKROW�RS�ZHUNEH]RHN��
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FLHV�WH�]LMQ�LQ�������VODDJGHQ�SROLWLFL�HQ�ZHWHQVFKDSSHUV�HULQ�EHLGH�EHODQJHQ�

WH�ODWHQ�VDPHQYDOOHQ��'DW�MDDU�ZDV�RP�WZHHsUOHL�UHGHQHQ�YDQ�FUXFLDDO�EHODQJ�

YRRU�KHW�RQWVWDDQ�YDQ�GH�VDPHQZHUNLQJ�WXVVHQ� ¶ZHWHQVFKDS·�HQ�¶SROLWLHN·� LQ�

KHW�ODWHUH�VWUHHNYHUEHWHULQJVSURJUDPPD��+RIVWHH�KLHOG�LQ������]LMQ�UHGH�YRRU�

GH�ULMNVODQGERXZFRQVXOHQWHQ��ZDDULQ�KLM�]LMQ�PRGHUQLVHULQJVWKHVH�HQ�RQGHU�
]RHNVSURJUDPPD�XLWHHQ]HWWH��,Q�GDW]HOIGH�MDDU�VWDUWWH�LQ�GH�GRUSHQ�.HUNKRYHQ��

HQ�5RWWHYDOOH�HHQ�H[SHULPHQW�YDQ�KHW�PLQLVWHULH�YDQ�/DQGERXZ�GDW�HQHU]LMGV�

JHsQW�ZDV�RS�GH�JHGDFKWH�GDW�HU�WUDGLWLRQHOH�HQ�PRGHUQH�ERHUHQ�EHVWRQGHQ�

HQ�GDW�DQGHU]LMGV�LQ]LFKW�PRHVW�YHUVFKDIIHQ�LQ�KRH�HHQ�YHUEHWHUGH�EHGULMIVYRH�

ULQJ�NOHLQH�ERHUHQ�HHQ�EHWHU�WRHNRPVWSHUVSHFWLHI�NRQ�JHYHQ��

�'H�SROLWLHNH�GRHOVWHOOLQJHQ�YDQ�KHW�VWUHHNYHUEHWHULQJVSURJUDPPD�NXQQHQ�
VOHFKWV� EHJUHSHQ� ZRUGHQ� YDQXLW� KHW� JHYRHUGH� ODQGERXZVWUXFWXXUEHOHLG� YDQ�

KHW� PLQLVWHULH� YDQ� /DQGERXZ� LQ� KHW� DOJHPHHQ� HQ� YDQXLW� KHW� NOHLQH�

ERHUHQYUDDJVWXN�LQ�KHW�ELM]RQGHU��'DDUELM�GLHQW�PHQ�]LFK�WH�UHDOLVHUHQ�GDW�GH�

FHQWUDOH� ODQGERXZRUJDQLVDWLHV� JURWH� LQYORHG� KHEEHQ� JHKDG� Í � 6�/�� /RXZHV�

RPVFKUHHI� GH� SHULRGH� ���������� DOV� ¶KHW� JRXGHQ� WLMGSHUN� YDQ� KHW� *URHQH�

)URQW·� Î �+LM�EHVFKRXZGH�GH�ODQGERXZ�DOV�HHQ�SROLWLHN�HQ�DOV�HHQ�HFRQRPLVFK�
VXEV\VWHHP�� PHW� HHQ� RQJHOLMNWLMGLJH� RQWZLNNHOLQJ�� 'RRU� DQGHUHQ� LV� GLW� V\V�

WHHP�RRN�ZHO�RPVFKUHYHQ�DOV�HHQ�QHRFRUSRUDWLVWLVFK�VWHOVHO�ZDDULQ�RYHUKHLG�

HQ�EHODQJHQKHEEHQGHQ��ERHUHQ�HQ�DJUR�LQGXVWULH��JHEURHGHUOLMN�VDPHQZHUN�

WHQ� Ï �,Q�UXLO�YRRU�UXVW�RQGHU�GH�ERHUHQ��NUHJHQ�GH�VWDQGVRUJDQLVDWLHV�−�HQ�WRW�

RS� ]HNHUH� KRRJWH� RRN� GH� ODQGDUEHLGHUVERQGHQ� −� LQYORHG� HQ� HHQ� YHUWHJHQ�

ZRRUGLJLQJVPRQRSROLH��+HW� V\VWHHP�NRQ� MDUHQODQJ�JRHG� IXQFWLRQHUHQ��KRH�

ZHO�YROJHQV�/RXZHV�GH�SROLWLHNH�EHODQJHQEHKDUWLJLQJ�GH� HFRQRPLVFKH�RQW�

ZLNNHOLQJ� UHPGH�� 9ROJHQV� KHP� KDGGHQ� GH� ERHUHQ� QDPHOLMN� PHHU� DDQGDFKW�
YRRU� KHW� DFWXHOH� SURGXFWLH� HQ� SULMVEHOHLG� GDQ� YRRU� KHW� ODQJH� WHUPLMQ� VWUXF�

WXXUEHOHLG��'H]H�ODDWVWH�VWHOOLQJ�OLMNW�ZDW�RYHUGUHYHQ��ZDQW�QLHPDQG�NDQ�EH�

ZHUHQ�GDW�GH�VWDQGVRUJDQLVDWLHV�QLHW�YRORS�KHEEHQ�PHHJHZHUNW�DDQ�UXLOYHUND�

YHOLQJHQ�HQ�VWUHHNYHUEHWHULQJHQ�GLH�WRFK�RQGHUGHHO�ZDUHQ�YDQ�KHW�ODQGERXZ�

VWUXFWXXUEHOHLG��:DQQHHU�HU�GXV� VSUDNH� LV�YDQ�HHQ�PLQLVWHULHHO�EHOHLG��GLHQW�

EHGDFKW� WH� ZRUGHQ� GDW� GLW� YULMZHO� DOWLMG�ZHUG�XLWJHYRHUG� PHW� VWHXQ� YDQ� GH�

ODQGERXZRUJDQLVDWLHV��
'H�5/9'�ZDV�GH�VSLQ� LQ�KHW�ZHE�YDQ�KHW� VWUHHNYHUEHWHULQJVEHOHLG��9LD�

GH� ULMNVODQGERXZFRQVXOHQWHQ�ZDV�GH]H�GLHQVW�GLUHFW�EHWURNNHQ�ELM�GH� ORNDOH�

XLWYRHULQJ��2RN� LQ�DOOHUOHL� DQGHUH�]DNHQ� WUDG�GH�5/9'�DOV�FR|UGLQDWRU�RS��

RQGHU�DQGHUH�ELM�KHW�DDQVWXUHQ�YDQ�GH�GRRU�GH�VWDQGVRUJDQLVDWLHV�XLWJHYRHUGH�

������������������������������������������������
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DJUDULVFK�VRFLDOH�HQ�ODQGERXZKXLVKRXGNXQGLJH�YRRUOLFKWLQJ��'H�5/9'�ZDV�

HHQ�DPEWHOLMNH�RUJDQLVDWLH�ZDDU�GH�HQRUPH�JURHL�QD�GH�7ZHHGH�:HUHOGRRU�

ORJ� JHSDDUG� JLQJ� PHW� WRHQHPHQGH� PDFKW�� 2S� ]LMQ� ZHJ� YRQG� GH� YRRUOLFK�

WLQJVGLHQVW�HFKWHU�KHW�JHRUJDQLVHHUGH�DJUDULVFKH�EHGULMIVOHYHQ�GDW�]LMQ�LQYORHG�

RS�KHW�ODQGERXZEHOHLG��GXV�RRN�RS�KHW�YRRUOLFKWLQJVEHOHLG��SUREHHUGH�XLW�WH�
EUHLGHQ�� 'H� 5/9'� HQ� GH� FHQWUDOH� ODQGERXZRUJDQLVDWLHV� IRUPXOHHUGHQ� GH�

ULFKWOLMQHQ� YRRU� GH� DDQZLM]LQJ� HQ� XLWYRHULQJ� YDQ� VWUHHNYHUEHWHULQJHQ� JH]D�

PHQOLMN� LQ� GH� /DQGHOLMNH� /DQGERXZYRRUOLFKWLQJVUDDG�� HHQ� LQVWHOOLQJ� GLH� GH�

PLQLVWHU�DGYLVHHUGH��'H�ODQGHOLMNH�UDDG�HQ�GH�DDQ�KDDU�JHUHODWHHUGH�SURYLQFLDOH�

UDGHQ�]LMQ�YDQ�FUXFLDDO�EHODQJ�JHZHHVW�YRRU�GH�VWUHHNYHUEHWHULQJ��'H�VWDQGV�

RUJDQLVDWLHV�HQ�GH�GDDUDDQ�JHOLHHUGH�ERHULQQHQ��HQ�MRQJHUHQRUJDQLVDWLHV�ZDUHQ�
RS� ORNDDO� QLYHDX� YHUWHJHQZRRUGLJG� LQ� GH� VWUHHNYHUEHWHULQJVFRPPLVVLHV��2S�

GH�RQGHUVFKHLGHQ�QLYHDXV�NZDPHQ�]LM�GH�5/9'�WHJHQ�GLH�DOV�DPEWHOLMN�DSSD�

UDDW�YHUDQWZRRUGHOLMN�ZDV�YRRU�GH�EHOHLGVYRRUEHUHLGLQJ�HQ�XLWYRHULQJ�YDQ�GH�

VWUHHNYHUEHWHULQJ���

'LW�KRRIGVWXN�EHVFKULMIW� HQ�DQDO\VHHUW�GH�SROLWLHNH�RQWZLNNHOLQJHQ�URQG�

RP�KHW�VWUHHNYHUEHWHULQJVSURJUDPPD�RS�ODQGHOLMN�QLYHDX��+HW�]RHNW�QDDU�KHW�
DQWZRRUG�RS�GH�YUDDJ�LQ�KRHYHUUH�GH�ODQGHOLMNH�SROLWLHN�]LFK�LQ�KDDU�EHOHLGV�

EHSDOLQJ�OLHW�OHLGHQ�GRRU�GH�:DJHQLQJVH�PRGHUQLVHULQJVWKHVH��'DDUELM�VSHHOGH�

KHW� NOHLQH�ERHUHQYUDDJVWXN� HHQ� FHQWUDOH� URO�� +HW� ZDV� HHQ� YRRURRUORJV� HUIVWXN��

GDW���WRHQ�KHW�ODQGHOLMNH�ODQGERXZEHOHLG�KDOYHUZHJH�GH�MDUHQ�YLMIWLJ�RPVORHJ��

LQ�EHHOG�NZDP�YRRU�HHQ� VWUXFWXUHOH�RSORVVLQJ� LQ�GH�YRUP�YDQ�QLHXZH�UXLO�

YHUNDYHOLQJVSURMHFWHQ�HQ�HHQ�VWUHHNYHUEHWHULQJVSURJUDPPD��

�
.OHLQH�ERHUHQYUDDJVWXN�HQ�ODQGERXZVWUXFWXXUEHOHLG�
'H�YRRUJHVFKLHGHQLV�YDQ�KHW�VWUHHNYHUEHWHULQJVSURJUDPPD�VWDUWWH�YODN�QD�

GH�7ZHHGH�:HUHOGRRUORJ��'H�YLVLH�RS�GH�URO�YDQ�GH�RYHUKHLG�LQ�KHW�HFRQR�

PLVFKH� OHYHQ� YHUDQGHUGH� WRHQWHUWLMG�� 'H� RYHUKHLG� ]HWWH� KHW� YRRURRUORJVH�

RQWKRXGLQJVEHOHLG�RP�LQ�HHQ�DFWLHI�LQWHUYHQLsUHQGH�URO��7HQ�JURQGVODJ�KLHU�

DDQ� ODJHQ�RQGHU� DQGHUH�GH�YHUDQGHUHQGH�HFRQRPLVFKH� LQ]LFKWHQ��9RRUDO�GH�
VRFLDDO�GHPRFUDWHQ��GLH�YRRU�KHW�HHUVW�ODQJHUH�WLMG�LQ�GH�UHJHULQJ�]LWWLQJ�KDG�

GHQ�� ZDUHQ� YRRUVWDQGHUV� YDQ� HHQ� .H\QHVLDDQV� EHOHLG�� +HW� VWUHYHQ� QDDU� GH�

RSERXZ�YDQ�HHQ�YHU]RUJLQJVVWDDW�²�ZDDUYRRU�IHLWHOLMN�WLMGHQV�GH�RRUORJVMDUHQ�

LQ� /RQGHQ� GH� EDVLV� ZDV� JHOHJG� ²� YHUHLVWH� HHQ� DQGHUH� URO� YDQ� GH� RYHUKHLG��

9RRU�GH�ODQGERXZVHFWRU�JROG�ERYHQGLHQ�GDW�GH�RYHUKHLG�HU�JHHQ�EHODQJ�ELM�

KDG�GDW�ERHUHQ�²�]RDOV�YRRU�GH�RRUORJ�²�SROLWLHNH�GZDDOOLFKWHQ�]RXGHQ�YRO�
JHQ� = �(HQ�JH]RQGH�ERHUHQVWDQG�ZDV�HHQ�VWDELOLVHUHQGH� IDFWRU� LQ�GH�VDPHQOH�

YLQJ��+HW�(HUVWH�.DPHUOLG�6�/��/RXZHV�PHUNWH�LQ������WLMGHQV�HHQ�GLVFXVVLH�

RYHU�GH� MDUHQ�GHUWLJ�RS�GDW� ¶PHGH�� DOV� JHYROJ�YDQ�KHW�GRRU�GH�5HJHULQJ� WH�

ZHLQLJ�UHDJHUHQ�RS�GH�QRGHQ�YDQ�GH�ODQGERXZ��EHZHJLQJHQ�PHW�HHQ�]HNHU�

������������������������������������������������
=1>'?�@BADC�E/F)G�HJI;K�L�MON!GQPRF�FJS T U V�F WJW�X Y�Z
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UHYROXWLRQDLU�NDUDNWHU� DOV�GH�ERHUHQERQGHQ�� ODWHU�JHQRHPG�1DWLRQDOH�/DQG�

ERXZPDDWVFKDSSLM�� HQ� GH� DFWLH� %RXZPDQ� HHQ� JURWH� YOXFKW� KHEEHQ� JHQR�

PHQ·� [ �+HW�QDRRUORJVH�DQWZRRUG�KLHURS�ZDV��¶:H�PRHWHQ�GXV�KHW�ODQGERXZ�

EHOHLG�YRRUDO�]LHQ�DOV�KHW�LQSDVVHQ�LQ�HHQ�V\VWHHP�YDQ�VRFLDOH�HQ�HFRQRPLVFKH�

]HNHUKHLG��GDW�RQV�YRON�EHZXVW�]RYHHO�PRJHOLMN�LQ�]LMQ�ZHWJHYLQJ�HQ�LQ�]LMQ�
JHKHOH�EHOHLG�WUDFKW�GRRU�WH�YRHUHQ·� \ �0HW�DQGHUH�ZRRUGHQ��GH�RYHUKHLG�ZDV�

HU� RS� JHULFKW� GH� ERHUHQ� LQ� GH� VDPHQOHYLQJ� WH� LQWHJUHUHQ�� +HW� DJUDULVFK�

HFRQRPLVFKH� OHYHQ�PRHVW�HHQ� LQWHJUDDO�RQGHUGHHO�ZRUGHQ�YDQ�GH�QDWLRQDOH�

HFRQRPLH�� 9RRU� ERHUHQ� LQ� GH� PDUJH� YDQ� GH� VDPHQOHYLQJ� ZDV� JHHQ� SODDWV�

PHHU���

9RRUDO�GH�NOHLQH�ERHUHQEHGULMYHQ�GUHLJGHQ�LQ�GH�UDIHOUDQG�YDQ�GH�VDPHQ�
OHYLQJ�WHUHFKW�WH�NRPHQ��.OHLQ�LV�WURXZHQV�HHQ�UHODWLHI�EHJULS��$DQ�KHW�EHJLQ�

YDQ�GH�WZLQWLJVWH�HHXZ�NRQ�HHQ�NHXWHU�RI� ODQGDUEHLGHU�PHW�HHQ�ODSMH�JURQG�

YDQ���WRW���KHFWDUH�]LMQ�JH]LQ�YDQ�HHQ�UHGHOLMN�LQNRPHQ�YRRU]LHQ��9ODN�QD�GH�

7ZHHGH� :HUHOGRRUORJ� DFKWWHQ� GHVNXQGLJHQ� �� KHFWDUH� GH� RQGHUJUHQV�� +DO�

YHUZHJH�GH� MDUHQ�YLMIWLJ�ZDV�GDW� JHVWHJHQ�QDDU���KHFWDUH��EHJLQ� MDUHQ� ]HVWLJ�

QDDU����WRW����KHFWDUH�HQ�HLQG�MDUHQ�]HVWLJ�VSUDN�PHQ�DO�RYHU����KHFWDUH��+HW�
NOHLQH�ERHUHQYUDDJVWXN�ZHUG�GXV�QLHW�EHSDDOG�GRRU�GH�DEVROXWH�RPYDQJ�YDQ�

KHW� EHGULMI�� PDDU� GRRU� GH� PDWH� ZDDULQ� JURQG� HQ� YHH� YROGRHQGH� LQNRPHQ�

RSOHYHUGHQ��'H�RRU]DNHQ�YRRU�KHW�WH�JHULQJH�LQNRPHQ�NRQGHQ�VWHUN�YHUVFKLO�

OHQ�� JHEUHN� DDQ� FXOWXXUJURQG�� VFKHYH� HLJHQGRPVYHUKRXGLQJHQ�� WH� JURWH� JH�

]LQQHQ�� YHURXGHUGH� SURGXFWLHPHWKRGHQ�� ODQJGXULJ� ODJH� PDUNWSULM]HQ� HQ]R�

YRRUW��+HW�SUREOHHP�WUDG�RYHU�KHW�DOJHPHHQ�SDV�DDQ�KHW�OLFKW�JHGXUHQGH�HHQ�

FRQMXQFWXUHHO�QHHUJDDQGH�SHULRGH��]RDOV� LQ�GH�MDUHQ�GHUWLJ�YDQ�GH�WZLQWLJVWH�
HHXZ� ] ��

+HW�NOHLQH�ERHUHQYUDDJVWXN�ZDV�HHQ�VWUXFWXUHHO�SUREOHHP�JHEOHNHQ��5RQG�

�����EHGURHJ�KHW�DDQGHHO�ERHUHQ�PHW�PLQGHU�GDQ���KHFWDUH�JURQG�QRJ�VWHHGV�

PHHU� GDQ� ��� SURFHQW�� (U� ZDUHQ� LQ� GH� QDRRUORJVH� SHULRGH� WZHH� ELM]RQGHUH�

DVSHFWHQ�LQ�KHW�NOHLQH�ERHUHQYUDDJVWXN��GLH�QLHW�]R]HHU�GRRU�REMHFWLHYH�HFR�

QRPLVFKH� RPVWDQGLJKHGHQ� ZHUGHQ� EHSDDOG�� PDDU� ZHO� GRRU� SROLWLHNH� YHU�
ZDFKWLQJVSDWURQHQ��,Q�GH�HHUVWH�SODDWV�UHDOLVHHUGH�PHQ�]LFK�RS�KHW�PLQLVWHULH�

GDW�HHQ�WH�JURRW�DDQWDO�NOHLQH�ERHUHQ�LQ�GH�WRHNRPVW�SUREOHPHQ�PHW�]LFK�PHH�

]RX�EUHQJHQ�� ,Q�GLH�]LQ�EHWURI�KHW�HHQ� VWUXFWXUHHO�SUREOHHP�YDQ�GH� ODQJHUH�

WHUPLMQ��,Q�GH�WZHHGH�SODDWV�YRQG�PHQ�GDW�GH�KRRJWH�YDQ�KHW�LQNRPHQ�YDQ�

HHQ�ERHUHQJH]LQ�RP�UHGHQHQ�YDQ�ZHO]LMQ�JHOLMNH�WUHG�PRHVW�KRXGHQ�PHW�GDW�

������������������������������������������������
[1^B_�`4a	b)c d `�e�b)`-f�_;`Ba	bQg�h _;h b�`�i)jkb)`4b)l _;_;cDm ^B_;`�a	b)c d `�e�b)`ng�jpo qsr�t�u�v	w�u�x4q�y�q�v�z�{�f	b)l e�_�a	b)l d `�e&|'_�}	l d c1r�t�u�x4q�v�v	~�t��
\1^B_�`4a	b)c d `�e�b)`ng�j$q4r�t�u�v	w�u�x4q�y�q�v	z�{	f	b)l e�_�a	b)l d `�e&|'_�}	l d c1r�t�u�x4q�v�v	~�t��
]�y `�r�t�v�|R�J�	`�� h _�h bJb)l a	bnbJb)`���f	b)l �4bJd a�� �)�	�-�Bd � � d bB��d �!f	���	l ��bJb)c a4��� y `�`��	l �B_;c b-h d �;a	b)`�c bJd a�h�a	b)�)bBe�l ���	h bBe�l ��b�}� c bJd `4bB����a	b)�Bb;�	}	c ��d h _�`�h b)`�bJb)`�bJb)`	f	���4a	d e	q/� �	��b)lkb)`�h b)`�a	b)c bB�)b)c � � h _;`4a	d e���b�� h _;_;`Dq/�Bd `��	���BbJb)lQf	b)l ���	l e�b)`
f	���	l$a	b��	}�b�`��	_;l b���b)c _;`�e�� h b)c c d `�e	��y `�h d �;a	b)`�f�_;`��)l d � d �ka	_;_;l b)`�h b)e�b)`�f�_;c c b)`��)d �'�Bd a�a	b)`�d `�a	bn��b)c _;`�e�� h b)c c d `�e	q
�	�Ba�_;h$�)d ��a�_;`�_;c �$e�l b)`�� i��)b)c � � h _;`�a	d e�b)`�i��)�	`�a	b)l i��'bJb)l � h _;`�a�i)�	� i�l b)� b)l f	bO�	`��Bd a�a	b)c c d � � d `�����`���b)� h _�_�`�b)`����	`
�B��bJd �)_�_;��f	b)l �'�	l f	b)`��)b)c � � h _;`4a	d e��4bJd a��'�	l a	b)`���b)a�l bJd e�a4� ���p� �J����� � �;¡)¢ �k£)¢!¤�¥ �;¦ § ���)¨ © ¢!ª��)¤��)«�§ ¥ ¦ ¬�¢!¤�� �;¢ ¥!� �)¤�£R£)¢ �
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YDQ�LQNRPHQV�HOGHUV�LQ�GH�VDPHQOHYLQJ��'LW�EHWURI�GXV�HHQ�VRFLDDO�SUREOHHP�

�WDEHO�������

�

7DEHO�����3URFHQWXHOH�YHUGHOLQJ�YDQ�KHW�DDQWDO�EHGULMYHQ�PHW�KRRIGEHURHS�ODQGERXZHU�

SHU�EHGULMIVJURRWWHNODVVH�LQ�1HGHUODQG������������
� ����KD� �����KD� ������KD� ������KD� !����KD� $DQWDO�

����� ��� ��� ��� ��� �� ��������

����� ��� ��� ��� ��� �� ��������

����� ��� ��� ��� ��� �� ��������

����� ��� ��� ��� ��� �� ��������

����� ��� ��� ��� ��� �� ��������

����� ��� ��� ��� ��� �� ��������

����� ��� ��� ��� ��� �� ��������¯�° ±	²D³	´�¯�µ�¶�·/¸)¹�ºJ»;¼�½�¾�¿ À!Á Á Â ¹ Ã�À!¹�ÄJÅ	Æ4Ç�È)ÄJÅ1É�Ç�Ê
�

'LUHFW�QD�GH�EHYULMGLQJ�SLNWHQ�GLYHUVH� ODQGERXZNXQGLJHQ�GH�GLVFXVVLH�RYHU�

KHW�NOHLQH�ERHUHQYUDDJVWXN�RS��,Q������HQ�GH�HHUVWH�KHOIW�YDQ������YRHUGHQ�

]LM� LQ�KHW�0DDQGEODG�YRRU�GH�/DQGERXZYRRUOLFKWLQJVGLHQVW�HHQ�GLVFXVVLH�RYHU�KHW�

YUDDJVWXN��9DQXLW� YHUVFKLOOHQGH�GLVFLSOLQHV�ZHUGHQ�RSORVVLQJHQ� DDQJHGUDJHQ��

'�-�� 0DOWKD�� HHQ� ODQGERXZNXQGLJ� LQJHQLHXU� GLH� RQGHU� DQGHUH� EHNHQGKHLG�

JHQRRW�GRRU�]LMQ�SXEOLFDWLH�'H�ODQGERXZ�DOV�EURQ�YDQ�KHW�YRONVEHVWDDQ�LQ�1HGHU�
ODQG��SUREHHUGH�GLW�GHEDW� WH� V\QWKHWLVHUHQ� Ë �+LM�PHHQGH�GDW�GH�RSORVVLQJ�RS�

HHQ� GULHWDO� IURQWHQ� JH]RFKW� PRHVW� ZRUGHQ�� KHW� EHGULMIVWHFKQLVFKH�� KHW� EH�

GULMIVHFRQRPLVFKH�HQ�KHW�VRFLRORJLVFKH� Ì Í �0HW�GH�EHGULMIVWHFKQLVFKH�RSORVVLQJ�

GRHOGH�KLM�RS�HHQ�UDWLRQDOLVDWLH�YDQ�GH�SURGXFWLHWHFKQLHNHQ�RS�KHW�ERHUHQEH�

GULMI��5XLOYHUNDYHOLQJ�HQ�DQGHUH�FXOWXXUWHFKQLVFKH�PDDWUHJHOHQ�NRQGHQ�GDDU�

ELM� RQGHUVWHXQHQ� Ì Ì � 2RN� LQWHQVLYHULQJ� YDQ� KHW� EHGULMI� GRRU� VSHFLDOLVDWLH� RI�

DUEHLGVLQWHQVLHYH� FXOWXXU� �WXLQERXZ�� IUXLWWHHOW� RI� SOXLPYHHKRXGHULM�� YLHO� DOV�
RSORVVLQJ� ELQQHQ� GLW� NDGHU�� HYHQDOV� VDPHQZHUNLQJ� YDQ� NOHLQH� EHGULMYHQ� LQ�

FR|SHUDWLHV�YRRU�LQNRRS��YHUNRRS�HQ�PDFKLQHJHEUXLN� Ì Î �
+HW�GHEDW�RYHU�GH�NOHLQH�ERHUHQ�EHSHUNWH�]LFK�QLHW�WRW� ODQGERXZWHFKQL�

VFKH�]DNHQ��,QGLHQ�PHQ�GH�ODQGERXZ�DOV�HHQ�LQWHJUDDO�RQGHUGHHO�YDQ�GH�QDWL�

RQDOH� HFRQRPLH� EHVFKRXZGH�� KDGGHQ� RQWZLNNHOLQJHQ� LQ� GH� ODQGERXZ� LQ�

YORHG�RS�GH�KHOH�HFRQRPLH��'H�EHGULMIVHFRQRPLVFKH�RSORVVLQJ�ZDDU�0DOWKD�
RS�GRHOGH�EHWURI�PDDWUHJHOHQ�GLH�HHQ�YHUGHUH�LQWHJUDWLH�YDQ�GH�NOHLQH�ERHUHQ�

LQ� GH� PDUNWHFRQRPLH� PRHVWHQ� EHYRUGHUHQ� Ì Ï 'H� GHHOQHPHUV� DDQ� KHW� GHEDW�

������������������������������������������������
Ë1Ð ±�±	° ²	Ñ�±	Ò ¶4Ó ÔkÕJÖ�×�Ø�Ù�Ú Õ)²-Ñ�Û Ü�ÕJÕ)²B×;Ý Ò Ø)Ù4ÕJÛ Ö4Þ ¶�ß�à�áJâ4Ê
Ì ÍDã ×;ä Ú Ù4×J¶4Ó åBÕ�ÚDæ	ä ÕJÛ ²4Õ)à;Ñ�±�Õ)° Õ)²	ç�° ×;×;è�Ò Ú é	æsÞ ¶	ê�ë4Ê
Ì Ì1ì ×;íBÕJÛ Ü;Õ)°�¶4Ó ´Qé�ä Ú é�é�° Ú ÕJØ�Ù�²4Û Ò Ø)Ù4Õ�íB×;×�Ú ° Õ)è�Õ)ä Õ)²nÕ)²BÙ4Õ)ÚDæ	ä ÕJÛ ²	Ñ�ÕJÖ�° Û Ü�Ý Þ ¶	ê�î�ê�à�ê4á�ê�Ê
Ì Î µ�Ø�Ù4Û ï	Ò Ú ° ×J¶/Ó Ð Õ&æ	ä ÕJÛ ²4Õ&Ñ�±�Õ)°�Þ ¶sâsáJß�à�â�ð	î�ñ4¯ ÕJÛ Ü;Õ)° Û ²�è	¶/Ó ò ²�æ�Õ)ä Õ&Ñ�Õ)Ò Ø�Ù4±	é�ó'Û ²�è�Õ)²R±�ç	Õ)° Ò ×;íBÕ)²�ó'Õ)° æ�Û ²�è	Þ ¶sð	ô�õ�à�ð	õ�ð�ñµ�Ú é	ç	Õ)° Ò ¶1Ó ´p±�ö�ï�Õ)° ×;Ú Û Õ)Ý/è�Õ)Ñ	° é4Û ænç�×;²�ä ×;²�Ö�Ñ	±	é�ó&ó'Õ)° æ�Ú é4Û è�Õ)²DÞ ¶4ð	ô�â�à;ð	ô�õ�ñ ã Õ)ä Ò Õ�¶1Ó µ�×;íBÕ)²�ó'Õ)° æ�Û ²�è-Ú é�Ò Ò Ø)Ù4Õ)²�æ	ä ÕJÛ ²4Õ
ä ×;²�Ö�Ñ�±�é	ó&Ñ�ÕJÖ�° Û Ü!ç	Õ)²DÞ ¶�ß�ë�à�ô�î�Ê
Ì Ï�÷ Û Õø±�±	æs³nùp±�ï	ï�Õ Ü;×;²D¶RÓ åBÕ�Ú�æ	ä ÕJÛ ²4Õ)à;Ñ�±�Õ)° Õ)²	ç�° ×;×;è�Ò Ú é	æsÞ ¶�ë	ú�ß�à�ë�ß�ð4ñ�ùQ±	ï�ï�Õ Ü�×�²D¶RÓ ûn±	è�íB×�×;ä Ò ³�ü�åBÕ�Ú�æ	ä ÕJÛ ²4Õ)à
Ñ�±�Õ)° Õ)²	ç�° ×;×;è�Ò Ú é	æ4ü)Þ ¶sá�ô�à�ðsá�Ê
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ZDUHQ�YDQ�PHQLQJ�GDW�KHW�RYHUWROOLJH�DUEHLGVSRWHQWLHHO�EXLWHQ�GH�DJUDULVFKH�

VHFWRU�PRHVW�ZRUGHQ�JHSODDWVW��'DDUGRRU�ZHUG�HFKWHU�HHQ�LQGXVWULDOLVDWLH�YDQ�

KHW� SODWWHODQG� QRRG]DNHOLMN�� %RYHQGLHQ� YRQGHQ� ]LM� GDW� GRRU� RSYRHGLQJ� HQ�

RSOHLGLQJ� GH� KRUL]RQ� YDQ� NLQGHUHQ� YDQ� NOHLQH� ERHUHQ� YHUUXLPG� GLHQGH� WH�

ZRUGHQ�� 2RN� GH� ERHUHQ� ]HOI� PRHVWHQ� GRRU� RQGHUZLMV� HQ� YRRUOLFKWLQJ� KXQ�
EOLN�YHUEUHGHQ� ý þ �'H�SODQRORRJ�-�0��GH�&DVVHUHV�EHQDGUXNWH�GDW�KHW�YUDDJVWXN�

QLHW� VOHFKWV�HHQ� ODQGERXZWHFKQLVFK�SUREOHHP�EHWURI��+LM�NHHN�PHW�GH�RJHQ�

YDQ�HHQ�GHPRJUDDI�QDDU�KHW�SUREOHHP�HQ�VWHOGH�HHQ�YLHUWDO�PDDWUHJHOHQ�YRRU��

+LM�ZLOGH�EHYRUGHULQJ�YDQ�PLJUDWLH�YDQ�RYHUYROOH�QDDU�JURHLHQGH�DJUDULVFKH�

UHJLR·V�� RYHUSODDWVLQJ� YDQ� KHW� DUEHLGVRYHUVFKRW� LQ� GH� ODQGERXZ� QDDU� DQGHUH�

VHFWRUHQ� YDQ� GH� HFRQRPLH�� VSUHLGLQJ� YDQ� LQGXVWULH� RYHU� KHW� SODWWHODQG� HQ�
EHYRUGHULQJ�YDQ�HPLJUDWLH� ý ÿ ��

9LMI� MDDU�QD�KHW�RS�JDQJ�NRPHQ�YDQ�GH�GLVFXVVLH�YHUVFKHHQ�YDQ�GH�KDQG�

YDQ�$��0DULV��&�'��6FKHHU�HQ�0�$�-��9LVVHU��DOOHQ�DOV�RQGHU]RHNHU�YHUERQGHQ�

DDQ�KHW�/(,��HHQ�VWXGLH�QDDU�KHW�SUREOHHP�YDQ�GH�NOHLQH�ERHUHQ�RS�GH�]DQG�

JURQGHQ� ý � 0DULV��GLH�LQ�GH� MDUHQ�YLMIWLJ�WRW�GULH�NHHU� WRH�KHW�RQGHUZHUS�DDQ�

HHQ� JURQGLJH� VWXGLH� RQGHUZLHUS�� HQ� ]LMQ� PHGHRQGHU]RHNHUV� QRHPGHQ� KXQ�
RQGHU]RHN� HFRQRPLVFK�VRFLRJUDILVFK�� GDDUPHH� UHIHUHUHQG� DDQ� KHW� HHUGHUH�

YRRUVWHO�YDQ�+RIVWHH��0DULV�ZDV�YDQ�PHQLQJ�GDW�KHW�NOHLQH�ERHUHQYUDDJVWXN�

]RZHO�EHWUHNNLQJ�KDG�RS�GH�NHXWHUEHGULMYHQ�DOV�RS�GH�JH]RQGH�JH]LQVEHGULM�

YHQ��9DQGDDU�GDW�GH�DIYORHLLQJ�YDQ�ERHUHQ]RRQV�RRN�XLW�GH�JURWHUH�EHGULMYHQ�

HHQ�EHODQJULMN�DVSHFW�YDQ�]LMQ�RQGHU]RHN�YRUPGH� ý � �'DDUQDDVW�ZLOGH�KLM�RRN�

GH�SURGXFWLYLWHLW�YDQ�NOHLQH�EHGULMYHQ�RSYRHUHQ��+HW�JLQJ�HU�QDPHOLMN�RP�GH�

NOHLQH�ERHUHQEHGULMYHQ�VQHOOHU�HQ�VWHUNHU�WH�ODWHQ�LQWHQVLYHUHQ�GDQ�GH�JURWHUH��
]RGDW�KHW�YHUVFKLO�LQ�DUEHLGVSUHVWDWLH�]RX�YHUGZLMQHQ��

,Q�GH�GLVFXVVLH�RYHU�KHW�NOHLQH�ERHUHQYUDDJVWXN�ZHUG�GXV�HHQ�YHHOKHLG�DDQ�

RSORVVLQJHQ�DDQJHGUDJHQ��ZDDUYDQ�ODWHU�YHOH�WHUXJNHHUGHQ�LQ�KHW�VWUHHNYHUEH�

WHULQJVSURJUDPPD��'DW�KHW�NOHLQH�ERHUHQYUDDJVWXN�YDQDI�KDOYHUZHJH�GH�MDUHQ�

YLMIWLJ� GDDGZHUNHOLMN� YLD� GH� VWUHHNYHUEHWHULQJHQ� ZHUG� DDQJHSDNW�� YRQG� ]LMQ�

RRU]DDN�LQ�HHQ�YHUDQGHULQJ�YDQ�KHW�EHOHLG�YDQ�KHW�PLQLVWHULH�YDQ�/DQGERXZ��
GDW�RS�]LMQ�EHXUW�ZHUG�EHSDDOG�GRRU�GH�LQWHUQDWLRQDOH�RQWZLNNHOLQJHQ�RS�GH�

DJUDULVFKH�PDUNW��9DQ�GHQ�%ULQN�PDDNW�LQ�]LMQ�ERHN�6WUXFWXXU�LQ�EHZHJLQJ��KHW�

ODQGERXZVWUXFWXXUEHOHLG� LQ� 1HGHUODQG� ���������� HHQ� RQGHUVFKHLG� WXVVHQ� KHW�

SURGXFWLH��HQ�SULMVEHOHLG�������������²�RRN�ZHO�DDQJHGXLG�DOV�JDUDQWLHEHOHLG�

²�HQ�KHW�ODQGERXZVWUXFWXXUEHOHLG��QD������� +HW�VWUHHNYHUEHWHULQJVSURJUDP�

PD�������������ZDV�HHQ�VSHFLILHN�RQGHUGHHO�YDQ�ZDW�LQ�GH�ORRS�YDQ�GH�MDUHQ�
YLMIWLJ�ODQGERXZVWUXFWXXUEHOHLG�ZDV�JDDQ�KHWHQ��'H�WHUP�ODQGERXZVWUXFWXXU�

������������������������������������������������
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EHOHLG� UDDNWH� LQ� ]ZDQJ� WHU� RQGHUVFKHLGLQJ� YDQ� KHW� WRW� GDQ� GRPLQHUHQGH�

PDUNW�� HQ� SULMVEHOHLG�� 9DQ� GHQ� %ULQN� RPVFKULMIW� KHW� VWUXFWXXUEHOHLG� DOV� GH�

GRRU� GH� RYHUKHLG� PHW� EHSDDOGH� PLGGHOHQ� HQ� LQ� HHQ� EHSDDOGH� WLMGVYROJRUGH�

QDJHVWUHHIGH�GLUHFWH�HQ�GRHOJHULFKWH�EHwQYORHGLQJ�YDQ�GH�ODQGERXZVWUXFWXXU��

'H�ODQGERXZVWUXFWXXU�GHILQLHHUW�KLM�DOV�GH�RUGHQLQJ�YDQ�KHW�JHKHHO�YDQ�SUR�
GXFWLHIDFWRUHQ��RQGHUQHPHUVFKDS��NDSLWDDO��DUEHLG�HQ�JURQG��GDW�WHQ�EHKRHYH�

YDQ� GH� YRRUWEUHQJLQJ� YDQ� ODQG�� HQ� WXLQERXZSURGXFWHQ� ZRUGW� DDQJHZHQG��

9DQ�GHQ�%ULQN�WHNHQW�KLHUELM�DDQ�GDW�GH�JH]LQVEHGULMYHQVWUXFWXXU� LQ�1HGHU�

ODQG� GH� SUREOHPHQ� LQ� GH�

ODQGERXZVWUXFWXXU� VWHUN�

EHSDOHQ� ] ^ �
(LQG� MDUHQ� ]HVWLJ� IRU�

PXOHHUGH� KHW� PLQLVWHULH�

YDQ� /DQGERXZ� GH� GRHO�

VWHOOLQJ�YDQ�KHW�QDRRUORJ�

VH� SURGXFWLH�� HQ� SULMVEH�

OHLG� LQ� UHWURVSHFWLHI� DOV��
¶(HQ� ]R� JRHG� PRJHOLMNH�

YRHGVHOYRRU]LHQLQJ� YDQ�

KHW� 1HGHUODQGVH� YRON��

DIUHPPLQJ�YDQ�GH�LPSRUW�

HQ� EHYRUGHULQJ� YDQ� GH�

H[SRUW�WHU�YHUEHWHULQJ�YDQ�GH�SUHFDLUH�SRVLWLH�YDQ�GH�EHWDOLQJVEDODQV��VWDELOLVD�

WLH�YDQ�GH�NRVWHQ�YDQ�OHYHQVRQGHUKRXG�RS�HHQ��LQ�YHUJHOLMNLQJ�PHW�GH�SULMV�
RQWZLNNHOLQJ�LQ�KHW�YULMH�YHUNHHU�UHODWLHI� ODDJ�QLYHDX�HQ�KHW�YHUVFKDIIHQ�YDQ�

HHQ� UHGHOLMN�EHVWDDQ�DDQ�KHQ��GLH� LQ�GH� ODQGERXZ�ZHUN]DDP�ZDUHQ·� ] _ �'RRU�

GH�ODQGERXZSULM]HQ�NXQVWPDWLJ�ODDJ�WH�KRXGHQ��ZHUG�KHW�PRJHOLMN�HHQ�QDWLR�

QDOH�ORRQPDWLJHQGH�SROLWLHN�WH�YRHUHQ�GLH�GH�ZHGHURSERXZ�YDQ�ODQG�HQ�HFR�

QRPLH�PRHVW�EHVSRHGLJHQ� ` a �'H�ERHUHQ�ZHUGHQ�JHFRPSHQVHHUG�PHW�VXEVLGLHV��

7HJHOLMNHUWLMG� ]RUJGHQ�GH]H� VXEVLGLHV� HUYRRU�GDW�GH�ERHUHQ�HHQ� UHGHOLMN�JH�
]LQVLQNRPHQ�KDGGHQ��YHUJHOLMNEDDU�PHW�GDW�YDQ�IDEULHNVDUEHLGHUV��%HKDOYH�HHQ�

SURGXFWLH��HQ�SULMVEHOHLG�ZDV�HU�GXV�RRN�HHQ�YRUP�YDQ�LQNRPHQVRQGHUVWHX�

QLQJ��'LW�SDVW�LQ�HHQ�DQGHUH�GRHOVWHOOLQJ�YDQ�GH�UHJHULQJ��QDPHOLMN�KHW�VWUHYHQ�

QDDU� EHVWDDQV]HNHUKHLG� YRRU� GH� ODQGDUEHLGHUV� LQ� JRHG� JHOHLGH� HQ� VRFLDDO�

HFRQRPLVFK�YHUDQWZRRUGH�ERHUHQEHGULMYHQ��%LM�GLH�GRHOVWHOOLQJ�KRRUGH�HYHQ�

HHQV� HHQ� VRFLDDO�SUHYHQWLHI�EHOHLG��GDW� HURS�JHULFKW�ZDV�RP�XLWEUHLGLQJ�YDQ�
KHW� DDQWDO�NHXWHUEHGULMYHQ� WH�YRRUNRPHQ��'H� UHJHULQJ�ZLOGH�YDQ�GH� DJUDUL�

VFKH�HFRQRPLH�HHQ�YROZDDUGLJ�HQ�RQGHHOEDDU�RQGHUGHHO�PDNHQ�YDQ�GH�QDWLR�

������������������������������������������������
] ^�bUc�d0e�f�dhgQi j d�k#l�m#n o p7q n p p o#r sWt�u v)u w�r s w�l�x&y�z	{
] _H|�c�d�e�f�} j d�~&f�dY��������x��&� ����l�� �2l�x&z��&�W�W�2l�d�i2{���l	� �Y��� c-j d���c�k�f�e�f��	����� e�} j �2d	f�d0��c�d��	f��Zj d�e�f�d�c�c�� � f�� ��f�k����0� �
� f-����f�i f�d�~ c�i c�d�� j f���f�} f�j e�������i)e�f�} c�d�e���������� {
` aU�Hu o � � � w��� �u o�¡�u¢� ��s ¡�t���p7vJr sU£hu<¡�u o � ��s ¡�¤�¥#¦ §�l�¨��&y�©���{

.OHLQH�ERHU�LQ�GH�VWUHHNYHUEHWULQJ�¶6SLHU�:LMVWHU·�ELM�]LMQ�
RXGH�NLSSHQKRN��
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QDOH�HFRQRPLH��(HQ�ERHUHQEHVWDDQ�DDQ�GH�UDQG�YDQ�GH�HFRQRPLVFKH�UHDOLWHLW�

SDVWH�QLHW�LQ�GDW�EHHOG� +HW�PLQLVWHULH�YDQ�/DQGERXZ�DFKWWH�HHQ�RSORVVLQJ�YDQ�

GLW�ODDWVWH�SUREOHHP�YRRUDO�JHOHJHQ�LQ�GH�XLWEUHLGLQJ�YDQ�GH�LQGXVWULsOH�ZHUN�

JHOHJHQKHLG� ª « � 9DQGDDU� GDW� HU� ELM� GH� VWUHHNYHUEHWHULQJ� HHQ� VWHUNH� NRSSHOLQJ�

EHVWRQG�QDDU�GH�RQWZLNNHOLQJVJHELHGHQ��GH�QHJHQ�UHJLR·V�ZDDU�QD�GH�RRUORJ�
GH�LQGXVWULDOLVDWLH�VWHUN�ZHUG�JHVWLPXOHHUG��'DW�QLHW�LHGHUHHQ�GLW�QLHXZH�EH�

OHLG�SRVLWLHI�EHRRUGHHOGH��EOLMNW�ELMYRRUEHHOG�XLW�GH�NULWLHN�GLH�YLMIWLJ�.DPHU�

OHGHQ� LQ� GH� HHUVWH� KHOIW� YDQ� GH� MDUHQ� KLHURS� XLWWHQ�� =LM� ZDDUVFKXZGHQ� KHW�

PLQLVWHULH� YDQ� /DQGERXZ� HUYRRU� GDW� SUHPLHYHUOHQLQJ� PHW� 0DUVKDOOKXOS�

JHOGHQ�HU�QLHW�WRH�PRFKW�OHLGHQ�GDW�NOHLQH��RQUHQGDEHOH�EHGULMYHQ�NXQVWPDWLJ�

LQ� VWDQG� ZHUGHQ� JHKRXGHQ�� (Q� ]H� FRQVWDWHHUGHQ� GDW�YDQ� HHQ� JURRWVFKHHSVH�
DDQSDN�YDQ�KHW�SUREOHHP�YDQ�GH�NHXWHUERHUHQ�KHODDV�QRJ�JHHQ�VSUDNH�ZDV� ª ª �
+HW� PLQLVWHULH� VWUHHIGH� QDDU� HHQ� V\PELRVH� WXVVHQ� GH� EHODQJHQ� YDQ� GH� ODQG�

ERXZHUV�HQ�GH�FRQVXPHQWHQ�GRRU�GH�FRQMXQFWXUHOH�VLWXDWLH�LQ�GH�ODQGERXZ��

GH� ODQGERXZDIKDQNHOLMNH� RQGHUQHPLQJHQ� HQ� GH� DI]HWPDUNW� YDQ� ODQGERXZ�

SURGXFWHQ�WH�FRQWUROHUHQ���

7RW�HQ�PHW�GH�HHUVWH�KHOIW�YDQ�GH�MDUHQ�YLMIWLJ�NZDPHQ�GH�VXEVLGLHV�YRRUDO�
DDQ�GH�FRQVXPHQWHQ�WHQ�JRHGH��'H]H�]RXGHQ�QDPHOLMN�RS�GH� LQWHUQDWLRQDOH�

PDUNW� KRJHUH� SULM]HQ� PRHWHQ� EHWDOHQ�� 'H� RYHUKHLG� YHUVWUHNWH� HHQ� VXEVLGLH�

DDQ�GH�ERHU��ZDDUGRRU�GH�SULM]HQ�LQ�GH�ZLQNHO�ODDJ�EOHYHQ�HQ�GH�ERHU�ZHUG�

JHFRPSHQVHHUG� YRRU� KHW� QLHW� RQWYDQJHQ� YDQ�GH� KRJHUH� SULM]HQ�RS� GH� YULMH�

LQWHUQDWLRQDOH�PDUNW��1D������ZDV�GH� VLWXDWLH�SUHFLHV� DQGHUVRP��'H�SULM]HQ�

RS�GH�1HGHUODQGVH�PDUNW�ZDUHQ�WRHQ�KRJHU�GDQ�HOGHUV��+HW�LQNRPHQ�YDQ�GH�

ERHUHQ� ZHUG� QX�� PHW� GH� SULM]HQ� RS� GH� ZHUHOGPDUNW� DOV� FULWHULXP�� GRRU� GH�
VXEVLGLHV�NXQVWPDWLJ�RSJHNULNW��9RRU�GH�RYHUKHLG�ZDV�HU�JHHQ�JHPDNNHOLMNH�

ZHJ�WHUXJ��$IVFKDIIHQ�YDQ�KHW�SULMVJDUDQWLHEHOHLG�]RX�LPPHUV�HHQ�LQNRPHQV�

YHUODJLQJ�YRRU�GH�ERHUHQ�EHWHNHQHQ�HQ�JHOLMNH�EHORQLQJ�LQ�GH�DJUDULVFKH�HQ�

LQGXVWULsOH�VHFWRU�YHUKLQGHUHQ��(Q�GDW�RS�HHQ�PRPHQW�GDW�GLH�JHOLMNZDDUGLJ�

KHLG� QRJ� DOOHUPLQVW� EHUHLNW� ZDV�� $O� LQ� ����� WHNHQGH� ]LFK� LQ� GH� ODQGERXZ�

ODQJ]DDP�HHQ�FULVLV�DI��'H�LQGXVWULsOH�RQWZLNNHOLQJ�YHUOLHS�YRRUVSRHGLJ��PDDU�
GH�ODQGERXZVHFWRU�LQ�1HGHUODQG�EOHHI�DFKWHU��7DEHO�����ODDW�]LHQ�GDW�LQ�GULH�

MDDU� WLMG�KHW�JH]LQVLQNRPHQ�SHU�KHFWDUH�GUDPDWLVFK�WHUXJYLHO��9RRUDO�GH�VWLM�

JHQGH�NRVWHQ�YRRU�GH� ODQGERXZHUV�YHURRU]DDNWHQ�HHQ� LQNRPHQVGDOLQJ�� WHU�

ZLMO�GH�RSEUHQJVWHQ�SHU�KHFWDUH�QRJ�VOHFKWV�PDUJLQDDO�YHUDQGHUGHQ� ª ¬ �,Q������

ZDV�GH�VLWXDWLH�]HOIV�]R�HUQVWLJ�GDW�PHQLJ�.DPHUOLG�YUDDJWHNHQV� VWHOGH�ELM�GH�

WRHNRPVW�YDQ�KHW�SULMVJDUDQWLHEHOHLG� ª  �+HW�EHOHLG�ZDV�LQ������RSJH]HW�LQ�HHQ�
VLWXDWLH� YDQ� VFKDDUVWH�� PDDU� LQ� ����� ZDV� HU� VSUDNH� YDQ� RYHUYORHG�� UXLPH�

ZHUNJHOHJHQKHLG�HQ�VWLMJHQGH�ORQHQ��

������������������������������������������������
ª «H®�¯2°	±�²�³ ´ °�µ&²�°Y¶�·¹¸7º&»&¼�½7»&¾	¿�À À2¿�¼&Á�Â�Â9ÃWÀ2¿�°�Ä2Å#¸�Á	¿	Æ Ç�²�È�É�Ä ´ ²-Ê�¯�°hË-°�Ì Í�É�É�Ä ±	Î Å
ª ªH®�¯2°	±�²�³ ´ °�µ&²�°Y¶�·¹¸7º&»&¾�½7»�»�¿�À À2¿�¼&Ï�Â�Â9ÃWÀ2¿�°�Ä2Å#¸�¸&¿	Æ ÐUÉ�É�Ä ³ É�Ñ�´ µ9ÐU²�Ä Ò ³ ¯�µ�Î ¿�º�Å
ª ¬Z®�¯2°	±�²�³ ´ °�µ&²�°Y¶�·¹¸7º&»&¾�½7»�»�¿�À À2¿�¼&Ï�Â�Â9ÃWÀ2¿�°�Ä2Å#¸�Á	¿	Æ Ç�²�È�É�Ä ´ ²-Ê�¯�°hË-°�Ì Í�É�É�Ä ±	Î Å
ª Z®�¯2°	±�²�³ ´ °�µ&²�°Y¶�·¹¸7º&»�»�½7»�Ó�¿�À À2¿�¾	¸7Â�Â9ÃWÀ2¿�°�Ä2Å#¸7Â�¿	Æ ÐUÉ�É�Ä ³ É�Ñ�´ µ9ÐU²�Ä Ò ³ ¯�µ�Î Å
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7DEHO�����*HwQGH[HHUG�JH]LQVLQNRPHQ�SHU�KHFWDUH��������������LQGH[������ �����
� �������� �������� ��������

$NNHUERXZEHGULMYHQ�RS�]HHNOHL� ���� ��� ���

$NNHUERXZEHGULMYHQ�LQ�9HHQNRORQLsQ� ��� ��� ���

:HLGHEHGULMYHQ� ���� ���� ���

*HPHQJGH�EHGULMYHQ� ���� ���� ���

1DWLRQDDO�LQNRPHQ�SHU�KRRIG� ���� ���� ����

/RRQVRP�SHU�KRRIG� ���� ���� ����ÔQÕ Ö�×�Ø�Ù�Ú ×	Ú Û Ü Ý�Õ Ú Ý-Þ�ß�×0à�ß�×�á&â�Ö�ã�ä�Ø�å0ß�×�á�Ý�æ Ú ×�ç&Ý�×Yè&Ü ß2Ü Ý�×�é�ê9Ý�×	Ý�Õ ß�ß�æ�ë7ì�í&î�ï í ð	ñ�ò ò2ñ�ó�í�ô&ôWõ�ò2ñ�×�Õ2ö�÷�ñ	ø ùUÖ�Ö�Õ æ Ö�ú�Ú ç
ùUÝ�Õ Û æ ß�ç�û ö

�

+HW� JDUDQWLHEHOHLG� ZDV� RP� PHHU� UHGHQHQ� DFKWHUKDDOG�� 'H� JDUDQWLHSULM]HQ�

ZDUHQ�QDPHOLMN�JHEDVHHUG�RS�ODQGHOLMNH�JHPLGGHOGHQ��'LW�EHWHNHQGH�GDW�ERH�

UHQ�GLH�UHODWLHI� ODJH�NRVWHQ�KDGGHQ�PHHU�SURILWHHUGHQ�GDQ�DQGHUHQ��+HW�PL�
QLVWHULH�YDQ�/DQGERXZ�KDG�RRLW�RYHUZRJHQ�WZHH�JDUDQWLHSULM]HQ�WH�KDQWHUHQ��

PDDU� KDG� GLW� VSRHGLJ� WHU]LMGH� JHOHJG� DOV� HHQ� QLHW� ZHQVHOLMNH� VWDS�� +HW� ]RX�

NQRHLHULM� LQ�GH�KDQG�ZHUNHQ�HQ�ERYHQGLHQ�GH�KRJH�SURGXFWLHNRVWHQ� LQ�EH�

WUHIIHQGH�JHELHGHQ� MXLVW� LQ� VWDQG�KRXGHQ� ü ý �'H�KRRJWH�YDQ�GH�PHONJDUDQWLH�

SULMV�GUHLJGH�HFKWHU� LQ������XLW�GH�KDQG� WH� ORSHQ��'H�EHSDOLQJ�GDDUYDQ�JH�

EHXUGH� QDPHOLMN� QLHW� DDQ� GH� KDQG� YDQ� GH� JHPLGGHOGH� ODQGHOLMNH� NRVWSULMV��
PDDU�ZDV�JHEDVHHUG�RS�GLH�YDQ�GH�ERHUHQ�RS�GH�]DQGJURQGHQ��=LM�PDDNWHQ�

DDQ]LHQOLMN� KRJHUH� NRVWHQ� GDQ� KXQ� YDNJHQRWHQ� LQ� KHW� ZHLGHJHELHG�� GLH� ELM�

KDQGKDYLQJ� YDQ� KHW� EHOHLG� KRJH� ZLQVWHQ� ]RXGHQ� PDNHQ� WHQ� ODVWH� YDQ� GH�

VWDDWVNDV��=R�ZHUG�GH�NRVWSULMV�YDQ�PHON�LQ������LQ�GH�ZHLGHJHELHGHQ�EHUH�

NHQG�RS������FHQW�SHU�NLORJUDP�PHW�����SURFHQW�YHW��2S�GH�]DQGJURQGHQ�ZDV�

GLH�HFKWHU������FHQW��PHW�DQGHUH�ZRRUGHQ��RQJHYHHU����SURFHQW�KRJHU� ü þ �-XLVW�
GH]H� PHONSURGXFWLHNRVWHQIDFWRU� OHLGGH� LQ� ����� WRW� KHW� RSVWDUWHQ� YDQ� KHW�

VWUHHNYHUEHWHULQJVSURJUDPPD��

,Q������NRQGLJGH�]LFK�KHW�HLQGH�YDQ�GH�GRPLQDQWLH�YDQ�KHW�RXGH�SURGXF�

WLH��HQ�SULMVEHOHLG�VWHHGV�QDGUXNNHOLMNHU�DDQ��0DQVKROW�YHUNODDUGH�DOV�GHPLVVL�

RQDLU�PLQLVWHU�YDQ�/DQGERXZ�GDW�GRRU�GH�LQGXVWULDOLVDWLH�YDQ�1HGHUODQG�KHW�

SODWWHODQG�DOV�JHwQWHJUHHUG�GHHO�YDQ�GH�VRFLDDO�HFRQRPLVFKH�SROLWLHN�NRQ�ZRU�

GHQ�EHVFKRXZG��$UEHLGHUV�RS�KHW�SODWWHODQG�KDGGHQ�GH]HOIGH�EHORQLQJVUHFK�
WHQ�DOV�DQGHUHQ��9HUKRJLQJ�YDQ�GH�LQNRPHQV�YDQ�ODQGERXZHUV�ZDV�HFKWHU�RRN�

QRRG]DNHOLMN� HQ� GDDUWRH� GLHQGH� HHQ� VWUXFWXXUEHOHLG� WH� ZRUGHQ� RQWZLNNHOG��

'LW�EHOHLG�ZDV�JHULFKW�RS�HHQ�VDQHULQJ�YDQ�GH�SURGXFWLHRPVWDQGLJKHGHQ�GRRU�

UXLOYHUNDYHOLQJ�HQ�GRRU�HHQ�JHOHLGHOLMNH�RSKHIILQJ�YDQ�GH�NOHLQH�EHGULMYHQ� ü ÿ �
1LHW� DOOH� .DPHUOHGHQ� GHHOGHQ� GH� QRJDO� VWULNWH� YLVLH� YDQ� GH� PLQLVWHU�� ¶(HQ�

������������������������������������������������
ü ý å�ß2×	á�Ý�æ Ú ×�ç&Ý�×Yè�ê¹ë7ì&í&ó�ï7í�í�ñ�ò ò2ñ��&ð�ô�ô9õWò2ñ�×�Õ2ö#ë��	ñ	ø ��Ý�Ù�Ö�Õ Ú Ý-Þ�ß�×��-×�Ü ä�Ö�Ö�Õ á	û ö
ü þ å�ß�×�á�Ý�æ Ú ×�ç&Ý�×Dè�ê ë7ì&í�í&ï í�î�ñHò ò2ñHó#ë�ô�ôYõ�ò2ñH×�Õ2ö���ô�ñIø ÔQÕ Ú Ý	�¢Ù�Ú ×	Ú Û Ü Ý�Õ�à	ù-ù
��ì á�Ý���Ý�Ù0â�Ý�Õ�ë7ì&í�í�û �Hå�ß2×	á�Ý�æ Ú ×�ç&Ý�×
è�ê¹ë7ì�í&í�ï í&î�ñ�ò ò2ñ�ó#ë�ô�ôWõ�ò2ñ&×�Õ2ö#ë�ë&ñ	ø Yß2ú�ú�Ö�Õ Ü�à��)òIÚ ×���ß���Ý-Ù�Ý�æ ����Ö�Û Ü Ý�×�� ��á�Ý���Ý�Ù0â�Ý�ÕNë�ì�í�í�� û ö
ü ÿ å�ß2×	á�Ý�æ Ú ×�ç&Ý�×Yè�ê¹ë7ì&í�î�ï7í&ð	ñ�ò ò2ñ�ó�í�ô�ô9õWò2ñ�×�Õ2ö#ë7í�ñ	ø ��Ý�Ù�Ö�Õ Ú Ý-Þ�ß�×��-×�Ü ä�Ö�Ö�Õ á	û ö
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VWUXFWXXUEHOHLG��]RDOV�GDW�GH�PLQLVWHU�YRRU�RJHQ�VWDDW��ELHGW�JHHQ�HQNHO�VRHODDV�

LQ�GH�HUQVWLJH�VLWXDWLH�YDQ�KHW�RJHQEOLN��(HQ�GRHOWUHIIHQG�SULMVEHOHLG�]DO�YRRUDO�

WKDQV�QRRG]DNHOLMN�]LMQ�RP�RS�NRUWH�WHUPLMQ�HHQ�UHGHOLMN�EHVWDDQ�PRJHOLMN�WH�

PDNHQ·� � � � 'H� GLVFXVVLH� RYHU� KHW� NOHLQH�ERHUHQYUDDJVWXN� GLH� QD� GH� 7ZHHGH�

:HUHOGRRUORJ�ZDV�JHVWDUW��YRUPGH�GH� ODQJH�DDQORRS�QDDU�KHW� VWUHHNYHUEHWH�
ULQJVSURJUDPPD�� 'H� NRUWH� DDQORRS� VWDUWWH� LQ� GH� MDUHQ� ���������� WRHQ� GH�

EHKRHIWH�DDQ�HHQ�VWUXFWXUHHO�EHOHLG�DFXXW�ZHUG��RRN�DO�ZLOGH�QLHW�LHGHUHHQ�KHW�

DFKWHUKDDOGH�FRQMXQFWXXUEHOHLG�ORVODWHQ��

�

'H�IDVHULQJ�HQ�DDQVWXULQJ�YDQ�KHW�VWUHHNYHUEHWHULQJVEHOHLG�
'H�RQWZLNNHOLQJ�YDQ�KHW�VWUHHNYHUEHWHULQJVSURJUDPPD�ODDW�]LFK�LQ�YLMI�SH�

ULRGHV�RSGHOHQ��,Q�GH�SHULRGH������������IDVH����RSSHUGHQ�EHODQJKHEEHQGHQ�

GH�HHUVWH�JHGDFKWHQ�RYHU�GH�QRRG]DDN�YDQ�HHQ�VWUHHNYHUEHWHULQJVSURJUDPPD��

'H�5/9'�YRHUGH�WRHQ�DO�HQNHOH�SURMHFWHQ�LQ�KHW�ODQG�XLW��GLH�ODWHU�DOV�YRRU�

ORSHUV� YDQ� KHW� VWUHHNYHUEHWHULQJVEHOHLG� ZHUGHQ� DDQJHZH]HQ�� %HKDOYH� GH� DO�

JHQRHPGH� YRRUEHHOGGRUSHQ� 5RWWHYDOOH� HQ� .HUNKRYHQ� ZDUHQ� GDW� GH� NRP�

JURQGHQYHUEHWHULQJ� LQ� KHW� ULYLHUHQJHELHG�� GH� ZHUN]DDPKHGHQ� LQ� GH� $OEODV�
VHUZDDUG�HQ�GLH�LQ�GH�PDGHODQGHQ�YDQ�'UHQWKH��'H�SXEOLFDWLH�YDQ�HHQ�UDS�

SRUW�RYHU�KHW�JURWH�YHUVFKLO�WXVVHQ�GH�PHONNRVWHQ�ELM�EHGULMYHQ�LQ�GH�ZHLGH�

JHELHGHQ� HQ� GLH� ELM� GH� JHPHQJGH� ]DQGJURQGEHGULMYHQ� EUDFKW� GH� LQYRHULQJ�

YDQ�HHQ� VWUHHNYHUEHWHULQJVSURJUDPPD� VQHO�GLFKWHUELM��'H� WZHHGH� IDVH� VWDUWWH�

LQ������PHW�GH�DDQZLM]LQJ�YDQ�QHJHQWLHQ�VWUHHNYHUEHWHULQJVJHELHGHQ��,Q�GH�

SHULRGH� WRW� ����� WUDFKWWH� GH� /DQGHOLMNH� /DQGERXZYRRUOLFKWLQJVUDDG� KHW�

VWUHHNYHUEHWHULQJVEHOHLG� VWHHGV� GXLGHOLMNHU� WH� IRUPXOHUHQ�� 0HGH� QDDU� DDQOHL�
GLQJ� YDQ� HHQ� VQHOOH� XLWEUHLGLQJ� YDQ� KHW� DDQWDO� VWUHHNYHUEHWHULQJVSURMHFWHQ�

EHJLQ�MDUHQ�]HVWLJ��HYDOXHHUGHQ�GH�EHWURNNHQHQ�LQ�GH�SHULRGH������������IDVH�

���KHW�EHOHLG�NULWLVFK��'H�XLWNRPVW�GDDUYDQ� OHLGGH� LQ������ WRW�GH� LQYRHULQJ�

YDQ�GH�]RJHQDDPGH�VWUHHNYHUEHWHULQJ�QLHXZH�VWLMO��'H]H�NZDP�HFKWHU�QDXZHOLMNV�

YDQ�GH�JURQG��7HJHOLMNHUWLMG�YRHUGH�GH�5/9'�GH�VWUHHNYHUEHWHULQJVSURMHFWHQ�

GLH�DO�YyyU������ZDUHQ�JHVWDUW�RI�JHwQLWLHHUG��YHUGHU�XLW��,Q������EHsLQGLJGH�
KHW�PLQLVWHULH�DOOH�VWUHHNYHUEHWHULQJVSURMHFWHQ��'DDURP�ZDV�GH�SHULRGH������

������IDVH����HU�HHQ�YDQ�DIORSHQG�EHOHLG��:DW�UHVWWH�ZDV�GH�DJUDULVFK�VRFLDOH�

YRRUOLFKWLQJ�HQ�GH�KXLVKRXGHOLMNH�YRRUOLFKWLQJ��+HW�SURFHV�YDQ�RYHUKHYHOLQJ�

YDQ�EHLGH�YRUPHQ�YDQ�YRRUOLFKWLQJ�QDDU�GH�HFRQRPLVFK�VRFLDOH�YRRUOLFKWLQJ�

ZDV� WRHQ� UHHGV� ODQJHU� JDDQGH�� ,Q� GH� SHULRGH� ���������� �IDVH� ��� ZHUG� GDW�

ODDWVWH�GHILQLWLHI��'LH�IDVH�LV�HFKWHU�YRRU�GH�VWXGLH�RYHU�VWUHHNYHUEHWHULQJVSUR�
MHFWHQ�PLQGHU�UHOHYDQW��

'H�/DQGHOLMNH�/DQGERXZYRRUOLFKWLQJVUDDG�VSHHOGH�LQ�DOOH�YLMI�GH�IDVHQ�HHQ�

HVVHQWLsOH� URO�� 9DQ� EHJLQ� DI� DDQ� VWHOGH� GH� UDDG� GH� ULFKWOLMQHQ� RS� ZDDUDDQ�

VWUHHNYHUEHWHULQJVSURMHFWHQ� PRHVWHQ� YROGRHQ�� %RYHQGLHQ� GHHG� KLM� GH� YRRU�

������������������������������������������������
� ���������! 	" # ��$� 	�&%�')(+*�,�-!.+,�/�0�1 1�0�2�*�3�35461�0���7�89(�(�0�: ;=<�<!7 " <�>�# $5;= 	7 ? " ��$!@ 0�A�8
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GUDFKW� YRRU� QLHXZH� VWUHHNYHUEHWHULQJVJHELHGHQ� ELM� GH� PLQLVWHU� YDQ� /DQG�

ERXZ��$DQYUDJHQ�YRRU�VWUHHNYHUEHWHULQJVSURMHFWHQ�YHUOLHSHQ�LQ�HHUVWH�LQVWDQ�

WLH�YLD�GH�SURYLQFLDOH�ODQGERXZYRRUOLFKWLQJVUDGHQ��+HW�YHU]RHN�WRW�GH�LQVWHO�

OLQJ� YDQ� GH� /DQGHOLMNH� /DQGERXZYRRUOLFKWLQJVUDDG� ZHUG� JHGDDQ� GRRU� GH�

6WLFKWLQJ�YDQ�GH�/DQGERXZ�LQ������ B C �'H�UDDG�ZHUG�RS���PDDUW������JHwQ�
VWDOOHHUG�HQ�EHRRJGH�GH�UHODWLH� WXVVHQ�GH�YRRUOLFKWLQJVGLHQVWHQ�YDQ�GH�RYHU�

KHLG� HQ� KHW� EHGULMIVOHYHQ� �KRRIG]DNHOLMN� GH� ERHUHQ�� WH� YHUVWHUNHQ�� 'DDUELM�

WUDFKWWH� KLM� GH� YUDDJVWXNNHQ� RS� WHFKQLVFKH�� EHGULMIVHFRQRPLVFKH� HQ� VRFLDOH�

JHELHGHQ�WH�FR|UGLQHUHQ� D E �'H�ZHWWHOLMNH�EDVLV�YRRU�GH�UDDG�ZHUG�SDV�LQ������

YDVWJHOHJG�� ,Q� GH� WXVVHQWLMG� ZHUG� LQ� HONH� SURYLQFLH� HHQ� 3URYLQFLDOH� /DQG�

ERXZYRRUOLFKWLQJVUDDG� RSJHULFKW� D F � 'H� /DQGHOLMNH� /DQGERXZYRRUOLFKWLQJV�
UDDG�WHOGH�PD[LPDDO�DFKWWLHQ�GRRU�GH�NURRQ�EHQRHPGH�OHGHQ��YDQ�ZLH�QHJHQ�

DINRPVWLJ�ZDUHQ�XLW�KHW�EHGULMIVOHYHQ��'H�RYHULJHQ�NZDPHQ�YRRUDO�YDQ�KHW�

PLQLVWHULH��'H�SURYLQFLDOH� ODQGERXZYRRUOLFKWLQJVUDGHQ�NHQGHQ�HHQ� VRRUWJH�

OLMNH�IRUPXOH��'H�YRRU]LWWHU�ZDV�KLHU�XLW�KHW�EHGULMIVOHYHQ�DINRPVWLJ��$OV�VH�

FUHWDULV� IXQFWLRQHHUGH�GH�YRRU]LWWHU�YDQ�KHW�3URYLQFLDOH�&ROOHJH�YDQ�FRQVX�

OHQWHQ� D B � ,Q� GH� 3URYLQFLDOH� /DQGERXZYRRUOLFKWLQJVUDDG� YDQ� 2YHULMVVHO� ELM�
YRRUEHHOG�YRQG�PHQ�YHUGHU�DOV�OHGHQ��GH�DJUDULVFKH�VWDQGV��HQ�ZHUNQHPHUV�

RUJDQLVDWLHV�� GH� KRRIG�LQJHQLHXU�GLUHFWHXU� YDQ� GH� 3URYLQFLDOH� 'LUHFWLH� YRRU�

GH�%HGULMIVRQWZLNNHOLQJ��*HGHSXWHHUGH�6WDWHQ��GH�3URYLQFLDOH�*H]RQGKHLGV�

GLHQVW� YRRU� 'LHUHQ�� GH� &XOWXXUWHFKQLVFKH� 'LHQVW� HQ� GH� YHUVFKLOOHQGH� ULMNV�

FRQVXOHQWHQ� D D �(HQ�OLGPDDWVFKDS�YDQ�]RZHO�GH�/DQGHOLMNH�/DQGERXZYRRUOLFK�

WLQJVUDDG�DOV�GH�3URYLQFLDOH�/DQGERXZYRRUOLFKWLQJVUDDG�ZDV�XLWJHVORWHQ��

'H� /DQGHOLMNH� /DQGERXZYRRUOLFKWLQJVUDDG�� GLH� RQGHU� YRRU]LWWHUVFKDS�
VWRQG�YDQ�GH�GLUHFWHXU�JHQHUDDO�YDQ�KHW�PLQLVWHULH�YDQ�/DQGERXZ��DGYLVHHUGH�

GH�PLQLVWHU�JHYUDDJG�HQ�RQJHYUDDJG�RYHU�ODQGERXZYRRUOLFKWLQJVNZHVWLHV��'H�

ODQGHOLMNH�UDDG�VWXXUGH�ERYHQGLHQ�GH�SURYLQFLDOH�ODQGERXZYRRUOLFKWLQJVUDGHQ�

DDQ��GLH�HHQ�PHHU�XLWYRHUHQGH�WDDN�KDGGHQ��=LM�GHGHQ�DDQ�GH�ODQGHOLMNH�UDDG�

YRRUVWHOOHQ� RYHU� YRRUOLFKWLQJ�� EHZDDNWHQ� GH� YRRUWJDQJ� LQ� GH�SURYLQFLH� YDQ�

SURJUDPPD·V�HQ�RQGHUKLHOGHQ�FRQWDFW�PHW�SURYLQFLDOH� LQVWHOOLQJHQ�GLH� UDDN�
YODNNHQ� KDGGHQ� PHW� GH� ODQGERXZYRRUOLFKWLQJ�� %RYHQGLHQ� EXQGHOGHQ� GH�

SURYLQFLDOH� UDGHQ� GH� DDQYUDJHQ� HQ� ]DJHQ� HURS� WRH� GDW� KXQ� SURYLQFLH� QLHW�

RQGHUEHGHHOG�ZHUG��=H�ZHUGHQ�DOV�KHW�ZDUH�GH�SURYLQFLDOH�EHODQJHQEHKDUWL�

������������������������������������������������
B C�GIH J K�L	M�N!H O M!P9Q�R�SUT
L	M�V!LIW J�M�V�N!X!Y�Z�[�GIH J K�L	M!N!H O M�P9Q�\I] ^ _ `+a ]cb	]cd+a ^fe	g	d6`+]�h�i g	djb�k�l�m+n�^ _ `+g o9p
D ErqUsIt�Q9u9vxw6Q9uyJ�M�V!L	W O KcP�LzuyJ�M�V�N�X!Y�Z6{!X!X!H W O |	}�~ O M��j� H J�J�V�Q9���!��{!L	H ��J�V!L	H O M����!�IK�Y!M�O��+������Qf� v&X!~ O ~ O L6s5p ��p9RyW J�� �
� |	}�Lz����K�J�M!Y�J�H O���������� p
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��O M�O � ~ L	H O L�V!X�X!�!~ L�V!L��!H X�{!O M�|�O J�W L�W J�M�V�N!X!Y�Z6{!X�X!H W O |	}!~ O M��j� H J�V!L	M�~ X�L	M�X!��~ X!~zRyH X�{!O M�|�O J�W L��&J�V!L	M {!X�X!H�V�L
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JHUV�� =R� VFKUHHI� 6�+�� &ULMQV� LQ� ]LMQ� KRHGDQLJKHLG� YDQ� VHFUHWDULV� YDQ� GH�

1RRUG�%UDEDQWVH� 3URYLQFLDOH� /DQGERXZYRRUOLFKWLQJVUDDG� LQ� ����� HHQ� EULHI�

QDDU� GH� ODQGHOLMNH� UDDG�� ZDDULQ� KLM� GH� ULFKWOLMQ� GDW� HHQ� UXLOYHUNDYHOLQJ� HQ�

VWUHHNYHUEHWHULQJ� ]R� JRHG� PRJHOLMN� RS� HONDDU� PRHVWHQ� DDQVOXLWHQ�� KHNHOGH��

'LW�EHWHNHQGH�GDW�1RRUG�%UDEDQW��ZDDU�RS�GDW�PRPHQW�UHODWLHI�ZHLQLJ�UXLO�
YHUNDYHOLQJHQ�SODDWVYRQGHQ��QLHW�LQ�DDQPHUNLQJ�]RX�NRPHQ�YRRU�HHQ�VWUHHN�

YHUEHWHULQJ��WHUZLMO�LQ�GLH�SURYLQFLH�KHW�DDQWDO�ODQGERXZNXQGLJ�DFKWHUJHEOH�

YHQ� JHELHGHQ� JURRW� ZDV� ª « � 'H� URO� YDQ� GH]H� ODQGERXZFRQVXOHQWHQ� ZDV� GXV�

GXEEHO�� HQHU]LMGV� �OR\DOH�� XLWYRHUGHUV� YDQ� KHW� PLQLVWHULsOH� EHOHLG�� DQGHU]LMGV�

EHKDUWLJHUV�YDQ�GH�SURYLQFLDOH�ZHQVHQ��9RRUDO�LQ�GDW�ODDWVWH�NZDPHQ�]LM�VRPV�

GLFKW�ELM�GH�EHODQJHQEHKDUWLJLQJ�YRRU�GH�ORNDOH�ERHUHQERQGHQ��WHUZLMO�]H�LQ�
KXQ�DQGHUH�URO�VRPV�WHJHQ�GLH�ERQGHQ�LQ�KHW�JHZHHU�PRHVWHQ�NRPHQ��

'H�EHVWXXUOLMNH� LQIUDVWUXFWXXU�YRRU�KHW� LQLWLsUHQ��RS]HWWHQ�HQ�EHJHOHLGHQ�

YDQ� KHW� VWUHHNYHUEHWHULQJVSURJUDPPD� RQWVWRQG� LQ� GH� SHULRGH� ���������� LQ�

GH�YRUP�YDQ�GH�ODQGHOLMNH�HQ�SURYLQFLDOH�YRRUOLFKWLQJVUDGHQ��'H�LPSOHPHQWD�

WLH�YDQ�GH�LGHHsQ�YDQ�GH�:DJHQLQJVH�VRFLRORJHQ�HQ�GH�+DDJVH�SROLWLFL�RYHU�

GH� PRGHUQLVHULQJ� YDQ� GH� ODQGERXZ� HQ� KHW� RSORVVHQ� YDQ� KHW� NOHLQH�
ERHUHQYUDDJVWXN� EHJRQ� JHGXUHQGH� GH� DDQORRSIDVH� QDDU� KHW� VWUHHNYHUEHWH�

ULQJVSURJUDPPD��'DW� VWDUWWH�ELM�ZDW�EHVFKRXZG�PRHW�ZRUGHQ� DOV�KHW� HHUVWH�

H[SHULPHQW�YDQ�GH�5/9'�RP�GH�JOREDDO�XLWJHZHUNWH�LGHHsQ�YDQ�GH�VRFLROR�

JHQ�WH�WRHWVWHQ��GH�YRRUEHHOGGRUSHQ�5RWWHYDOOH�HQ�.HUNKRYHQ��$FKWHUDI�EH�

]LHQ� LV� GDW� H[SHULPHQW� LQ� HQNHOH� RS]LFKWHQ� PHGHEHSDOHQG� JHZHHVW� YRRU� GH�

XLWJH]HWWH�NRHUV�LQ�KHW�VWUHHNYHUEHWHULQJVSURJUDPPD��5HGHQ�RP�HU�ZDW�GLH�

SHU�RS�LQ�WH�JDDQ��
�

+HW�EHJLQ��GH�YRRUEHHOGGRUSHQ�5RWWHYDOOH�HQ�.HUNKRYHQ�
,Q�GH]HOIGH�SHULRGH�GDW�+RIVWHH�]LMQ�OH]LQJ�KLHOG�RYHU�¶ODQGERXZ�HQ�YRRU�

OLFKWLQJ·� VHOHFWHHUGH� KHW� PLQLVWHULH� YDQ� /DQGERXZ� WZHH� ]RJHQDDPGH� YRRU�

EHHOGGRUSHQ��KHW�)ULHVH�5RWWHYDOOH�HQ�KHW�1RRUG�%UDEDQWVH�.HUNKRYHQ��'H�

5/9'�ZLOGH�GDDU�HHQ�QLHXZH�YRUP�YDQ�ODQGERXZYRRUOLFKWLQJ�XLWSUREHUHQ�ª ¬ �
/DWHU� LV� PHQ� GLW� H[SHULPHQW� LQ� EHLGH� GRUSHQ� DOV� GLUHFWH� YRRUORSHU� YDQ� GH�

VWUHHNYHUEHWHULQJ�JDDQ�EHVFKRXZHQ��'H�WLWHO�YDQ�KHW�HLQGYHUVODJ�GDW�LQ������

YHUVFKHHQ��9DQ� YRRUEHHOGGRUS� QDDU� VWUHHNYHUEHWHULQJ�� ODDW�GDDURYHU� JHHQ� PLVYHU�

VWDQG�EHVWDDQ� ª  �0DDU�DDQYDQNHOLMN�ZHUG�KHW�H[SHULPHQW�JHwQVSLUHHUG�GRRU�GH�

)UDQVH�YLOODJHV�WpPRLQHV��HHQ�LQ������JHVWDUW�YRRUOLFKWLQJVSURMHFW�LQ�HHQ�GULHWDO�

GRUSHQ��ZDDU�GH�RYHUKHLG�GHHOQHPHUV�PHW�VXEVLGLHV�VWLPXOHHUGH�RP�EHGULMIV�
PLGGHOHQ�DDQ�WH�VFKDIIHQ�HQ�ZDDU�FR|SHUDWLHV�YHUDQWZRRUGHOLMN�ZHUGHQ�YRRU�

������������������������������������������������
ª «x®U¯I°�±�²9³x´6±�²yµ�¶�·!¸	¹ º »c¼�¸�²yµ�¶�·�½�¾!¿�À6Á�¾�¾!Â ¹ º Ã	Ä�Å º ¶�ÆjÇ Â µ�µ�·�±�È9É+ÊUÁ!¸	Â Æ�µ�·!¸	Â º ¶�ÆÌË�ÍÌ¶�¾�Á!¸	Îx½�¸	Â�É�Ï�Ð�Ñ�±IÒ Ó�Â º ¸	Ô5°�Õ Ö�Õ
®IÂ º »�¶�Çf·�Õ ·�Õ9É	Ñx¾�¼�Å ¾!½�¸	Â�É+Ï�Ð�Ñ�× Õ
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GH�YHUZHUNLQJ�HQ�DI]HW�YDQ�GH�SURGXFWHQ� è é 'H�)UDQVH�UHJHULQJ�KRRSWH�]R�GH�

JURWH�SURGXFWLHYHUVFKLOOHQ�SHU�UHJLR� WH�YHUNOHLQHQ��'H�DDQSDN�EOHHN�]R�VXF�

FHVYRO�� GDW� ]LM� HUWRH� RYHU� JLQJ�]{QHV� WpPRLQHV� LQ� WH� VWHOOHQ�� ,Q� �����ZHUG� LQ�

QDYROJLQJ� GDDUYDQ� LQ� 1HGHUODQG� HHQ� ���WDO� VWUHHNYHUEHWHULQJVSODQQHQ� WHU�

KDQG� JHQRPHQ� è ê � +HW� )UDQVH� H[SHULPHQW� ZDV� YHHO� NOHLQVFKDOLJHU� −� KHW� EH�

SHUNWH� ]LFK� WRW�KHW� ¶SURGXFWLH�WHFKQLVFKH�YODN·�−� GDQ�GH� ODWHUH�1HGHUODQGVH�

VWUHHNYHUEHWHULQJVSURMHFWHQ�� 9RRUDO� GH� JURHSVJHULFKWH� DDQSDN� YRUPGH� ppQ�

YDQ�GH�LQVSLUHUHQGH�HOHPHQWHQ��%RYHQGLHQ�ILQDQFLHUGHQ�GH�)UDQVHQ�GLW�SUR�

MHFW�RS�GH]HOIGH�ZLM]H�DOV�GH�1HGHUODQGHUV�ODWHU�GH�YRRUEHHOGGRUSHQ��QDPHOLMN�

XLW�GH�0DUVKDOOKXOS�JHOGHQ���

9DQ� RXGVKHU� RUJDQL�

VHHUGH� GH� 5/9'� RS�

YHOGMHV�YDQ�HHQ�KDOYH�
WRW� ppQ� DUH� GHPRQ�

VWUDWLHV�� =R� NRQ� GH�

GLHQVW� YRRUOLFKWLQJ�

JHYHQ� RYHU� ELMYRRU�

EHHOG� GH� WHHOW� HQ�

RRJVW� YDQ� JHZDVVHQ��
6RPV� NRRV� GH� YRRU�

OLFKWLQJVGLHQVW�HUYRRU�

HHQ� KHHO� EHGULMI� DOV�

GHPRQVWUDWLHREMHFW�WH�

QHPHQ��RPGDW�RS�GLH�

PDQLHU� GH� KHOH� EH�
GULMIVYRHULQJ� LQ]LFK�

WHOLMN� NRQ� ZRUGHQ�

JHPDDNW�� ([SHULPHQWHUHQ� PHW� HHQ� KHOH� GRUSVJHPHHQVFKDS� ZDV� HFKWHU�

QLHXZ� è ë �5RWWHYDOOH�HQ�.HUNKRYHQ�ZDUHQ�DJUDULVFKH�NHUQHQ�YDQ�RQJHYHHU����

WRW� ��� ODQGERXZHUVJH]LQQHQ� ZDDU� YRRUOLFKWHUV� ¶LQ� QDXZ� RQGHUOLQJH� VDPHQ�

ZHUNLQJ�HQ�LQ�VDPHQZHUNLQJ�PHW�WDO�YDQ�ELM�KHW�ZHO]LMQ�WHQ�SODWWHODQGH�EH�

WURNNHQ�LQVWDQWLHV�²�JHUXJJHQVWHXQG�GRRU�GH�5/9'�²�GH�UHQWDELOLWHLW�YDQ�KHW�
EHGULMI�HQ�GH�OHYHQVRPVWDQGLJKHGHQ�YRRU�KHW�JH]LQ�WUDFKWHQ�WH�YHUEHWHUHQ·�ì í �
,Q�1HGHUODQG�ZHUG�KHW�)UDQVH�YRRUEHHOG�YRRU]LHQ�YDQ�HHQ�:DJHQLQJV�VRFLR�

ORJLVFK� ODEHO�� :DQW� LQ� GH� NHXV� YDQ� GH� WZHH� YRRUEHHOGGRUSHQ� ZDV� ]RQGHU�

PHHU�GH�KDQG�YDQ�+RIVWHH�WH�KHUNHQQHQ��5RWWHYDOOH�NRRV�KHW�PLQLVWHULH�YDQ�

ZHJH� ]LMQ� YHURQGHUVWHOGH� PRGHUQH� FXOWXXUSDWURRQ�� .HUNKRYHQ� RPGDW� KHW�

������������������������������������������������
è éyîUï�ð!ñ	ò ó�ô�õ5ö+÷ ÷cø�ù�ú�ú�ûyü ú	öjø�ý þ ÿ+ú �����jö+÷ ÷cø�ù�ú�ú�û����	ü ��ô	��
�	�
è ê���ú	ö�������û ù�÷ ÷cü ø�ø���û �&ö+ú�ú�û�ý�� û ÷ ÷����	÷ û ù�÷�� ÷ û � ö ��ô��
	�
è ë��x÷��������û ù�÷ ÷cü ø�ø���û ������� � ÷ �	ú	ü ü ÷��
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.RQLQNOLMN�EH]RHN�DDQ�GH�YRRUEHHOGGRUSHQ�5RWWHYDOOH�HQ�.HUN�
KRYHQ��
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YROGHHG�DDQ�KHW�EHHOG�YDQ�HHQ�GRUS�PHW�WUDGLWLRQHOH�ERHUHQ��

,Q������ OLHW�KHW�PLQLVWHULH�YDQ�/DQGERXZ�HHQ�JHKHLP�UDSSRUW� VFKULMYHQ��

ZDDULQ�KHW�GH�NHXV�YDQ�EHLGH�GRUSHQ�RPVWDQGLJ� WRHOLFKWWH� , - �'H� OHYHQVKRX�

GLQJ�YDQ�ERHUHQ�LQ�5RWWHYDOOH�ZDV�UDWLRQHOHU�HQ�PHHU�LQGLYLGXHHO�GDQ�GLH�RS�

GH� ]XLGHOLMNH� HQ� RRVWHOLMNH� ]DQGJURQGHQ�� 'DDUGRRU� ZDUHQ� ]LM� YHHO� PLQGHU�
JHKHFKW�DDQ�WUDGLWLRQHOH�PHWKRGHQ��%RYHQGLHQ�ODJ�KHW�RSOHLGLQJVQLYHDX�KR�

JHU�GDQ�KHW�ODQGHOLMNH�JHPLGGHOGH��6WDQGVYHUVFKLOOHQ�ZDUHQ�HU�ZHO��PDDU�GR�

PLQHHUGHQ�QLHW��2RN�GH�EHURHSVPRELOLWHLW�ZDV�JURWHU�GDQ�HOGHUV��.OHLQH�ERH�

UHQ�YRQGHQ�KHW�QLHW�EH]ZDDUOLMN�RP�KHW�ZHUN�YDQ�ODQGDUEHLGHUV�WH�YHUULFKWHQ��

(Q�RYHU�KHW�IHLW�GDW�]LM�OLHYHU�RS�KHW�ODQG�GDQ�LQ�GH�IDEULHN�ZHUNWHQ��PHOGGHQ�

GH�RQGHU]RHNHUV��¶+HW�]LW�¶P�QLHW�LQ�GH�EXUHQ�PDDU�LQ�GH�PXUHQ·��0HW�DQGHUH�
ZRRUGHQ��RS�GH�SRVLWLH�YDQ�DUEHLGHU�NHHN�GH�JHPHHQVFKDS�QLHW�QHHU��%HKDOYH�

GH� YRRUXLWVWUHYHQGKHLG� YDQ� ERHUHQ� ZHUGHQ� DOV� UHGHQ� RP� 5RWWHYDOOH� DDQ� WH�

ZLM]HQ�QRJ�DDQJHGUDJHQ��GH�JRHGH�VDPHQZHUNLQJ�WXVVHQ�GH�EHGULMIVYHUHQLJLQ�

JHQ�LQ�GLW�GRUS�HQ�GH�5/9'��GH�KDUPRQLHX]H�VDPHQOHYLQJ�YDQ�GH�YHUVFKLO�

OHQGH� JHORRIVJH]LQGWHQ� HQ� GH� DDQZH]LJKHLG� YDQ� YHUKDUGH� ZHJHQ�� ZDDUGRRU�

KHW�GRUS�YRRU�H[FXUVLHJDQJHUV�WRHJDQNHOLMN�ZDV��
.HUNKRYHQ�ZDV�LQ�YULMZHO�DOOH�RS]LFKWHQ�KHW�WHJHQEHHOG�YDQ�5RWWHYDOOH��,Q�

SODDWV� YDQ� LQGLYLGXDOLVPH� RYHUKHHUVWHQ� KLHU� GH� ZDDUGHQ� HQ� QRUPHQ� YDQ� GH�

GRUSVJHPHHQVFKDS��'H�ERHUHQ�ZDUHQ�FRQVHUYDWLHI�HQ�QDPHQ�WHQ�RS]LFKWH�YDQ�

YHUQLHXZLQJHQ�HHQ� DIZDFKWHQGH�KRXGLQJ� DDQ��+HW�NDWKROLHNH�JHORRI�EUDFKW�

ERYHQGLHQ�HHQ�JH]DJVUHODWLH�PHW�]LFK�PHH�GLH�KHW�LQGLYLGXDOLVPH�QLHW�EHYRU�

GHUGH�� 9HUGHU� EOHNHQ� DOV� JHYROJ� YDQ� KHW� JHORRI� EHSDDOGH� RQGHUZHUSHQ� −�

ZDDURQGHU� KHW� KRJH� JHERRUWHFLMIHU� −� RQEHVSUHHNEDDU�� +HW� RSOHLGLQJVQLYHDX�

ODJ� EHGXLGHQG� RQGHU� KHW� ODQGHOLMNH� JHPLGGHOGH�� 'H� RSYROJLQJVGUXN� ZDV�
KRRJ��SHU�EHGULMI�ZDUHQ�HU�WZHH�SRWHQWLsOH�RSYROJHUV��(U�ZDV�RRN�YHHO�PHHU�

VSUDNH�YDQ�JH]LQVDUEHLG�RS�GH�EHGULMYHQ�GDQ�LQ�5RWWHYDOOH��ZDDU�GH�SDUWLFLSD�

WLH�YDQ�YURXZHQ�LQ�KHW�EHGULMI�ODJHU�ZDV��7RHQ�JHGXUHQGH�KHW�H[SHULPHQW�GH�

ERHUHQ�YDQ�EHLGH�GRUSHQ�HONDDU�EH]RFKWHQ��QRWHHUGHQ�GH�RQGHU]RHNHUV� HHQ�

RSPHUNHOLMN�YHUVFKLO��'H�5RWWHYDOOHUV�EOHNHQ�]HHU�JHwQWHUHVVHHUG�LQ�GH�WHFK�

QLHNHQ� GLH� GH� .HUNKRYHQDUHQ� JHEUXLNWHQ� HQ� GLVFXVVLHHUGHQ� XLWJHEUHLG� PHW�

KHQ�RYHU�GH�NRVWHQEHVSDUHQGH�HOHPHQWHQ��%LM�KHW�WHJHQEH]RHN�LQ�5RWWHYDOOH�
NZDPHQ�GH�.HUNKRYHQVH�ERHUHQ�HFKWHU�QLHW�YHHO�YHUGHU�GDQ�HQNHOH�KRRIG�

VFKXGGHQGH�RSPHUNLQJHQ�RYHU�GH�)ULHVH� VWDOOHQ�GLH�YROJHQV�KHQ�RQJHVFKLNW�

ZDUHQ� , . � +RHZHO� GH� RQGHU]RHNHUV� QRWHHUGHQ� GDW� ¶KHW� EHODQJULMNVWH� PRWLHI�

YRRU�GH�NHX]H�ZDV��GDW�.HUNKRYHQ�HHQ�YULM�JRHGH�UHSUHVHQWDQW�ZDV�YDQ�KHW�

������������������������������������������������
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JHPLGGHOGH� %UDEDQWVH� ]DQGEHGULMI� ZDW� EHWUHIW� JURRWWH� HQ� W\SH� YDQ� EHGULMI·��

PRHW� ZRUGHQ� DDQJHQRPHQ� GDW� GH� YHURQGHUVWHOGH� DFKWHUOLMNH� VRFLDOH� SRVLWLH�

YDQ�PLQVWHQV�]R�JURRW�JHZLFKW�LV�JHZHHVW��

$FKWHUDI�EH]LHQ�ZDV�YRRUDO�GH� LQ�.HUNKRYHQ�RSJHGDQH�HUYDULQJ�YDQ�EH�

ODQJ�YRRU�GH� ODWHUH� VWUHHNYHUEHWHULQJHQ��5RWWHYDOOH�NUHHJ�PHHU�KHW�NDUDNWHU�
YDQ�WHQWRRQVWHOOLQJ��ZDDU�JHwQWHUHVVHHUGHQ�QLHXZH�EHGULMIVWHFKQLHNHQ�NRQGHQ�

]LHQ��9HHO�NRQ�GDDUELM�QLHW�PLVJDDQ��5RWWHYDOOH�ZDV�GH�JDUDQWLH�GDW�KHW�YRRU�

EHHOGSURMHFW� KRH� GDQ� RRN� UHVXOWDDW� ]RX� RSOHYHUHQ�� $O� LQ� ����� FRQVWDWHHUGH�

KHW�PLQLVWHULH�GDW�5RWWHYDOOH�¶XLW�GHPRQVWUDWLHI�RRJSXQW�ZHOOLFKW�DDQORNNHOLM�

NHU��]DO��]LMQ��GRFK�KLHU�PLQGHU�]DO�ZRUGHQ�LQJHJUHSHQ�LQ�GH�EHGULMIVYRHULQJ�

DOV�JHKHHO�HQ�GH�OHYHQVRPVWDQGLJKHGHQ�YDQ�KHW�JH]LQ·� ~ � �,Q�.HUNKRYHQ��ZDDU�
GH�YHUQLHXZLQJVJH]LQGKHLG�DDQPHUNHOLMN�DFKWHUEOHHI��ZDV�HU�GXLGHOLMN�VSUDNH�

YDQ� HHQ� VRFLDDO� H[SHULPHQW�� GH� 5/9'� ZLOGH�� GRRU� JHEUXLN� WH� PDNHQ� YDQ�

DOOHUOHL�VRFLDDO�ZHWHQVFKDSSHOLMNH�WHFKQLHNHQ��GH�SURGXFWLH�RS�HHQ�JURHS�YDQ�

EHGULMYHQ�RSYRHUHQ��

+HW�YHUVFKLO�LQ�EHQDGHULQJ�YDQ�EHLGH�GRUSHQ�EOHHN�RRN�XLW�GH�VHOHFWLH��,Q�

5RWWHYDOOH�ZDUHQ�GHUWLJ�EHGULMYHQ�JHVHOHFWHHUG�GLH�ELM�FRQWUROH�QLHW�UHSUHVHQ�
WDWLHI�EOHNHQ�WH�]LMQ�YRRU�GH�VWUHHN��,Q�GH�ORRS�YDQ�GH�VHOHFWLHSURFHGXUH�YLHOHQ�

GH�]ZDNNHUH�EHGULMYHQ�YDQ]HOI� DI��ELMYRRUEHHOG�RPGDW�]H�RYHU�RQYROGRHQGH�

ILQDQFLsOH� GUDDJNUDFKW� EHVFKLNWHQ�� 'H� YRRUEHHOGERHUGHULMHQ� KDGGHQ� JHPLG�

GHOG������KHFWDUH�SHU� DUEHLGVNUDFKW�� LQ�KHHO�5RWWHYDOOH�ZDV�GDW� HFKWHU�PDDU�

����� KHFWDUH�� 2RN� KHW� DUEHLGVDDQERG� ZDV� RS� GH� YRRUEHHOGERHUGHULMHQ� YHHO�

JXQVWLJHU� GDQ� HOGHUV�� ,Q� .HUNKRYHQ� ZHUGHQ� DOOH� ERHUHQ� JHYUDDJG� YULMZLOOLJ�

GHHO�WH�QHPHQ��ZDW�]LM�YULMZHO�]RQGHU�XLW]RQGHULQJ�GHGHQ��.HUNKRYHQ�PRHW�
EHVFKRXZG� ZRUGHQ� DOV� HHQ� UHSUHVHQWDQW� YDQ� GH� 1HGHUODQGVH� ]DQGJURQGHQ��

'H�PDWLJ� WRW�YULM� JRHG�YRFKWKRXGHQGH� ]DQGJURQGHQ� LQ�GH]H� VWUHHN�NHQGHQ�

HHQ�RQJXQVWLJH�YHUNDYHOLQJ��'H�EHGULMIVJURRWWH�YDULHHUGH�YDQ���WRW����KHFWDUH��

PHW�HHQ�JHPLGGHOGH�YDQ���KHFWDUH��9DQ�GH����GHHOQHPHQGH�EHGULMYHQ�YLHOHQ�

HU���� LQ�GH�EHGULMIVJURRWWHNODVVH�YDQ��� WRW����KHFWDUH��9DQ�GH�FXOWXXUJURQG�

EHVWRQG����SURFHQW�XLW�ERXZODQG�HQ����SURFHQW�XLW�JUDVODQG��+HW�ZDUHQ�JH�
PHQJGH�EHGULMYHQ��'H�ILQDQFLsOH�SRVLWLH�YDQ�GH�PHHVWH�EHGULMYHQ�ZDV�UHGHOLMN��

(U�ZDV�VSUDNH�YDQ�YHHO�JH]LQVDUEHLG��VOHFKWV�WLMGHQV�GH�GUXNNH�VHL]RHQHQ�ZHUG�

JHEUXLN� JHPDDNW� YDQ� YUHHPGH� DUEHLGHUV�� %LM� NOHLQHUH� EHGULMYHQ� ZDV� GH� DU�

EHLGVEHKRHIWH�SHU�KHFWDUH�UHODWLHI�KRRJ��'H�LQULFKWLQJ�YDQ�JHERXZHQ�OLHW�YHHO�

WH�ZHQVHQ�RYHU��KRHZHO�ERHUHQ�]LFK�GDDU�ZHLQLJ�YDQ�EHZXVW�ZDUHQ��

5RWWHYDOOH�ODJ�LQ�HHQ�RXG�YHHQJHELHG�PHW�HHQ�UHODWLHI�VOHFKWH�YHUNDYHOLQJ��
9DQ�GH�����EHGULMYHQ�LQ�KHW�JHELHG�GLH�JURWHU�ZDUHQ�GDQ���KHFWDUH��ZDV�GH�

KHOIW�NOHLQHU�GDQ���KHFWDUH�HQ�ZDUHQ�HU����JURWHU�GDQ����KHFWDUH��'H�JHPLG�

GHOGH�EHGULMIVJURRWWH�EHGURHJ�����KHFWDUH��7UDGLWLRQHHO�ZDUHQ�HU�IHLWHOLMN�WZHH�

W\SHQ�EHGULMYHQ��GH�JURWH�YDQ�������KHFWDUH�HQ�HHQ�JURHS�NOHLQH�YDQ�DPSHU���

������������������������������������������������
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KHFWDUH��'H]H�ODDWVWH�ZDUHQ�YHHODO�WH�YLQGHQ�LQ�KHW�RRVWHOLMNH�JHGHHOWH��'H]H�

VFKHLGLQJ�WXVVHQ�JURWH�HQ�NOHLQH�EHGULMYHQ�ZHUG�YHURRU]DDNW�GRRUGDW�HU�QDDVW�

GH�YDQ�RXGVKHU�DDQZH]LJH�ERHUHQVWDQG��YHHO�DUEHLGHUV�ZDUHQ�GLH�]LFK�RSJH�

ZHUNW�KDGGHQ�WRW�NOHLQH�ERHUHQ��9HHO�EHGULMYHQ�ZDUHQ�WH�NOHLQ�RP�ILQDQFLsQ�

YULM�WH�NXQQHQ�PDNHQ�YRRU�EHGULMIVYHUEHWHULQJHQ��,Q�5RWWHYDOOH�ZHUG�RS�NOHL�
QHUH�EHGULMYHQ������KHFWDUH�����SURFHQW�YDQ�KHW�ZHUN�GRRU�JH]LQVOHGHQ�JH�

GDDQ��2S�EHGULMYHQ�JURWHU�GDQ����KHFWDUH�ZHUG�HFKWHU����SURFHQW�GRRU�DUEHL�

GHUV� YDQ� EXLWHQ� JHGDDQ� HQ� YURXZHQDUEHLG� NZDP� KLHU� YULMZHO� QLHW� YRRU��

+RHZHO�HU�YHHO�JHPHQJGH�EHGULMYHQ�YRRUNZDPHQ��YLHO�GH�QDGUXN�VWHUN�RS�GH�

PHONYHHKRXGHULM��9DQ�KHW�ODQGDUHDDO�EHVWRQG����WRW����SURFHQW�XLW�JUDVODQG��

2YHU�KHW�DOJHPHHQ�EHYRQG�GH�ODQGERXZ�LQ�5RWWHYDOOH�]LFK�RS�HHQ�EHKRRU�
OLMN�KRRJ�QLYHDX��KRHZHO�HU�YROJHQV�GH�UDSSRUWHXUV�DOWLMG�ZHO�LHWV�YRRU�YHUEH�

WHULQJ�YDWEDDU�EOHHI� � � �
,Q� DSULO� �����SUHVHQWHHUGH�GH�5/9'� LQ�5RWWHYDOOH� HHQ�QHJHQWDO�RQGHU�

ZHUSHQ�ZDDURS�DOOH�ERHUHQ�]LFK�DI]RQGHUOLMN�NRQGHQ� LQWHNHQHQ��YHUEHWHULQJ�

YDQ� GH� JURQG� HQ� ZDWHUKXLVKRXGLQJ�� YHUKRJLQJ� YDQ� GH� RSEUHQJVWHQ� YDQ�

ERXZ�� HQ� JUDVODQG�� VWDOYHUEHWHULQJ�� YHUEHWHULQJ� YDQ� GH� PHONZLQQLQJ� HQ� �
YHU]RUJLQJ�� XLWEUHLGLQJ� YDQ� GH� NLSSHQVWDO�� XLWEUHLGLQJ� YDQ� GH� YDUNHQVVWDSHO��

XLWEUHLGLQJ� YDQ� GH� YDUNHQVIRNNHULM�� YHUEHWHULQJ� YDQ� GH� NHXNHQLQULFKWLQJ� HQ�

PRGHUQLVHULQJ�YDQ�GH�EHGULMIVYRHULQJ�GRRU�DOOH�JHQRHPGH�YHUEHWHULQJHQ�GRRU�

WH�YRHUHQ��9DQ�GH����ERHUHQ�GLH�GH�ELMHHQNRPVW�EH]RFKWHQ�WHNHQGHQ����LQ��

'H�PHHVWH�EHODQJVWHOOLQJ�JLQJ�XLW�QDDU�GH� VWDOYHUEHWHULQJ��2S�GH� WZHHGH�HQ�

GHUGH�SODDWV�NZDPHQ�GH�YHUKRJLQJ�YDQ�GH�RSEUHQJVWHQ�YDQ�KHW� ODQG�HQ�GH�

XLWEUHLGLQJ�YDQ�GH�NLSSHQVWDO��*HHQ�HQNHOH�ERHU�ZLOGH� LQJDDQ�RS�HHQ�WRWDOH�
YHUEHWHULQJ�YDQ�KHW�EHGULMI��'DW�ODDWVWH�]DO�PHGH�VDPHQJHKDQJHQ�KHEEHQ�PHW�

KHW� KRJH� SULMVNDDUWMH�� 8LWHLQGHOLMN� EOHYHQ� HU� ��� ERHUHQ� RYHU�� 2QJHYHHU� ���

SURFHQW�YDQ�KHW�GRRU�KHQ�JHwQYHVWHHUGH�EHGUDJ�ZHUG�LQ�GH�YRUP�YDQ�VXEVL�

GLHV�XLWJHNHHUG��'H�GDDUPHH�JHPRHLGH���������JXOGHQ�ZHUG�EHWDDOG�XLW�KHW�

0DUVKDOO�KXOSIRQGV� � � ��
1HW�DOV�LQ�5RWWHYDOOH�ZHUG�LQ�.HUNKRYHQ�HHQ�VWLFKWLQJ�RSJHULFKW�YRRU�GH�

XLWYRHULQJ�YDQ�GH�SODQQHQ��%HKDOYH�GH�DOJHKHOH�EHGULMIVYHUEHWHULQJ��VWHOGH�]LM�

]LFK�GH�YHUGHOLQJ�YDQ�GH� VXEVLGLHV� WHQ�GRHO��)HLWHOLMN�ZHUG�HHQ�ZLOOHNHXULJH�

JURHS�ERHUHQ�DOV�REMHFW�JHNR]HQ�HQ�VWHOGHQ�GH�YRRUOLFKWHUV�]LFK�WRW�WDDN�KHW�

SHLO�YDQ�KXQ�EHGULMYHQ�RS�WH�YRHUHQ��'H�YRRUOLFKWHUV�PDDNWHQ�GDDUELM�JHEUXLN�

YDQ�GH�YHURQGHUVWHOGH�VRFLDOH�FRQWUROH�HQ�GH�GDDUELMEHKRUHQGH�VRFLDOH�GZDQJ�

LQ� WUDGLWLRQHOH�JHPHHQVFKDSSHQ��KRHZHO� ]LM� GDQ� OLHYHU� VSUDNHQ�YDQ�KHW� ¶EH�
KRXG�YDQ�ULWPLHN�LQ�KHW�GRUS·� � � �,Q�SULQFLSH�PRFKWHQ�DOOH����EHGULMYHQ�PHH�

������������������������������������������������
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GRHQ�� 8LWHLQGHOLMN� ZHUGHQ� KHW� HU� ���� =R� YRRUEHHOGLJ� DOV� KHW� LQ� 5RWWHYDOOH�

OLHS��]RYHHO�WHJHQVSRHG�RQGHUYRQG�PHQ�LQ�.HUNKRYHQ��'HHOV�ZDV�GLW�WH�ZLM�

WHQ� DDQ� SHUVRQHOH� SUREOHPHQ� ELM� KHW� ULMNVODQGERXZFRQVXOHQWVFKDS�� PDDU� GH�

UDSSRUWHXUV�PHHQGHQ�RRN�GDW�GH�WUDDJKHLG�YDQ�GH�ERHUHQ�]HOI�YHHO�WHJHQVODJ�

YHURRU]DDNWH��,Q�WHJHQVWHOOLQJ�WRW�5RWWHYDOOH�NRQGHQ�GH�ERHUHQ�LQ�.HUNKRYHQ�
QLHW�NLH]HQ�YRRU�RQGHUGHOHQ��PDDU�ZDV�PHQ�HURS�JHULFKW�EHGULMI�HQ�KXLV�RYHU�

GH�KHOH� OLQLH� LQ�ppQ�NHHU� WH�YHUEHWHUHQ��2S�JURQG�YDQ�EHGULMIVDQDO\VHV�ZHUG�

GXLGHOLMN�GDW�YHUKRJLQJ�YDQ�GH�EHGULMIVLQNRPVWHQ�VOHFKWV�YHUNUHJHQ�NRQ�ZRU�

GHQ�GRRU�GH�SURGXFWLH�SHU�KHFWDUH�HQ�SHU�GLHU�RS� WH�YRHUHQ��'LW�KLHOG�HHQ�

EHWHU�JHEUXLN�YDQ�GH�EHVWDDQGH�DUEHLGVEH]HWWLQJ�SHU�EHGULMI�LQ��

:DW�ZDV�QX�KHW� UHVXOWDDW� YDQ�GH� WZHH�H[SHULPHQWHQ"�9DQ�EHLGH�JHKDQ�

WHHUGH� PRGHOOHQ�−� KHW� SURSDJDQGDPRGHO� �5RWWHYDOOH�� HQ� KHW� JURHSVJHULFKWH�

YRRUOLFKWLQJVPRGHO��.HUNKRYHQ��−�YHUZLHUS�KHW�PLQLVWHULH�YDQ�/DQGERXZ�GH�

5RWWHYDOOHQVH�YDULDQW��+HW�]DJ�ZHO�WRHNRPVW�LQ�KHW�.HUNKRYHQVH�PRGHO��HFK�

WHU�QLHW�]RQGHU�HHQ�DDQWDO�IRXWHQ�WH�HYDOXHUHQ��'H�HYDOXDWLH�EHQDGUXNWH�YRRU�

DO�GDW�GH� ORNDOH� OHLGHUV� LQ�GH� WRHNRPVW�]RUJYXOGLJHU�PRHVWHQ�ZRUGHQ�JHNR�

]HQ��*HEOHNHQ�ZDV�GDW�GHJHQHQ�LQ�HHQ�GRUS�PHW�OHLGLQJJHYHQGH�IXQFWLHV�QLHW�

SHU� VH� GH� OHLGHUV� KRHIGHQ� WH� ]LMQ�� 1HJDWLHYH� JHYRHOHQV� WHQ� DDQ]LHQ� YDQ� GLH�

OHLGLQJJHYHQGHQ� NRQ� GH� EHYRONLQJ� JHPDNNHOLMN� SURMHFWHUHQ� RS� GH� SODQQHQ�
YRRU�GH�VWUHHNYHUEHWHULQJ��PHW�DOOH�JHYROJHQ�YDQ�GLHQ��'DW�GLW�QLHW�ZDV�JH�

EHXUG�LQ�.HUNKRYHQ�NZDP�GRRUGDW�KHW�5LMNVFRQVXOHQWVFKDS�GH�UHJLH�VWUDN�LQ�

KDQGHQ�KDG�JHKRXGHQ��+HW�UDSSRUW�PHHQGH�GDW�HHQ�EHWHU�LQ]LFKW�LQ�GH�LQWHU�

QH�JH]DJVYHUKRXGLQJHQ�QRRG]DNHOLMN�ZDV��,Q�SODDWV�YDQ�WHUXJ�WH�YDOOHQ�RS�GH�

¶RXGH·� JH]DJVGUDJHUV� ZDV� KHW� EHWHU� WH� ]RHNHQ� QDDU� GH� QLHXZH� OHLGHUV�� +HW�

HLQGYHUVODJ� VWHOGH�� ¶(HQ� JURWHUH� RQWZLNNHOLQJ� EUHQJW� YHUJURWLQJ� YDQ� HLJHQ�
LQ]LFKW� HQ� HHQ� ]HOIVWDQGLJHU� EHRRUGHOHQ� YDQ� QLHXZH� ]DNHQ� PHW� ]LFK� PHGH��

+LHUPHH� NDQ� HHQ� ]HNHUH� YHUVFKXLYLQJ� LQ� GH� OHLGLQJ� YDQ� GH� JHPHHQVFKDS�

SODDWVYLQGHQ�� $IVWDPPHOLQJHQ� YDQ� GH� YDQ� RXGVKHU� OHLGHQGH� IDPLOLHV� ]XOOHQ�

QLHW�ODQJHU�]RQGHU�PHHU�DOV�OHLGHUV�JHDFFHSWHHUG�ZRUGHQ��RPGDW�SHUVRRQOLMNH�

NZDOLWHLWHQ�HHQ�VWHHGV�JURWHUH�URO�JDDQ�VSHOHQ·� å æ �
'H�HYDOXDWLH�OHHUGH�YHUGHU�GDW�GH�SODQQHQPDNHUV�HQ�XLWYRHUGHUV�YRRUDO�UH�

NHQLQJ�PRHVWHQ�KRXGHQ�PHW�GH�ZHQVHQ�YDQ�GH�ORNDOH�EHYRONLQJ��%RYHQGLHQ�
YHUGLHQGH�KHW�DDQEHYHOLQJ�RP�ELM�JURHSVYRRUOLFKWLQJ�XLW�WH�JDDQ�YDQ�EHVWDDQ�

GH�JURHSHQ��GXV�QLHW�YDQ�QLHXZ�WH�YRUPHQ�JURHSHQ�URQGRP�EHSDDOGH�WKHPD·V�

RI�FDWHJRULHsQ��'DDUPHH�ZHUG�HHQ�ORNDDO�RYHUVWLMJHQGH�EHQDGHULQJ�YDQ�JURH�

SHQ�DIJHZH]HQ��7HQ�VORWWH�DFKWWH�PHQ�RRN�HHQ�EHWHU�LQ]LFKW�LQ�GH�LQGLYLGXHOH�

ILQDQFLsOH� VLWXDWLH�YDQ�GH�GHHOQHPHUV�YDQ�EHODQJ��,Q�5RWWHYDOOH�ZDV�GDW�QLHW�

SUREOHPDWLVFK�JHZHHVW��ZDQW�GDDU�QDPHQ�GH�ERHUHQ�YDQZHJH�GH�YRRUGHOLJH�

��������������������������������������������������������������������������������������������������������������ç'è�éyè�ézê>ë'ì ì è�çí�î î èhï{è�è�ézé	ð è�ñ'ò�è>ó$è�ì ô	ë�õ'è$ç'í�ézî í�é	õ�ö�ëñ'ò;çë�ë'÷ î ð ø�ô'ì ð é�ùzú û ü ý8ü þ{ê>í�ý'ý'ë'÷ ì4é	ë|ÿÿ��}ç'í�ézô	è�ì������� é	ð è�ìQù�è�ý'ñ'ö'î ð ø�è�è�÷ õ
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VXEVLGLHV� GHHO� DDQ� KHW� H[SHULPHQW�� =LM� KDGGHQ� GLH� YHUEHWHULQJHQ� DQGHUV� RS�

HHQ�ODWHU�WLMGVWLS�YRRU�HLJHQ�UHNHQLQJ�XLWJHYRHUG��

,Q�.HUNKRYHQ�HFKWHU�KDDNWHQ�

GH�ERHUHQ�QLHW�LQ�YDQZHJH�GH�

VXEVLGLHV��PDDU�DOV�JHYROJ�YDQ�
GH� ¶JURHSVGZDQJ·�� ,Q� KHW�

HLQGYHUVODJ� ZHUG� HURS� JHZH�

]HQ�GDW�GH�DFFHSWDWLH�GRRU�GH�

ERHUHQ� RP� .HUNKRYHQ� GH�

VWDWXV� YDQ� YRRUEHHOGGRUS� WH�

JHYHQ� ¶PHHU� JH]LHQ� �PRHW��
ZRUGHQ� DOV� HHQ� QD� YULM� ODQJ�

EHUDDG� JHQRPHQ� EHVOXLW� YDQ�

GH�SODDWVHOLMNH�ERHUHQJHPHHQ�

VFKDS� GDQ� DOV� HHQ� RSWHOVRP�

YDQ� HHQ� DDQWDO� RS� UDWLRQHOH�

JURQGHQ� JHEDVHHUGH� HQ� RQDI�
KDQNHOLMN� JHQRPHQ� EHVOLVVLQ�

JHQ·� . / �'DDUGRRU�ZDV�GH�GHHOQDPH�RS�JURQG�YDQ�ILQDQFLsOH�FDOFXODWLHV�QDDU�GH�

DFKWHUJURQG�JHVFKRYHQ�HQ�ZDUHQ�KLDWHQ� LQ�GH� ILQDQFLHULQJ�SDV� ODWHU� DDQ�KHW�

OLFKW�JHNRPHQ��

$DQ� GH� YRRUEHHOGSURMHFWHQ� ZHUG� LQWHUQDWLRQDOH� EHNHQGKHLG� JHJHYHQ�� ,Q�

VDPHQZHUNLQJ�PHW�GH�(XURSHDQ�3URGXFWLYLW\�$JHQF\�YDQ�GH�2((&�SXEOL�

FHHUGH�KHW�PLQLVWHULH�GH�EURFKXUH�3LORW�9LOODJHV� DQG�3LORW� DUHDV� LQ� WKH�1HWKHU�
ODQGV�� ZDDULQ� KHW� GH� SURMHFWHQ� LQ� .HUNKRYHQ� HQ� 5RWWHYDOOH� DDQ� GH� ZHUHOG�

SUHVHQWHHUGH� . 0 �'H�EURFKXUH�ZDV�JRHGGHHOV�HHQ�VDPHQYDWWLQJ�HQ�YHUWDOLQJ�YDQ�

KHW�HHUGHU�XLWJHJHYHQ�HLQGYHUVODJ��'H�XLWJDYH�ODDW�]LHQ�GDW�KHW�PLQLVWHULH�GLW�

H[SHULPHQW�KRRJ�VFKDWWH��'DW�EOLMNW�RRN�XLW�HHQ�SHUVEHULFKW�JHWLWHOG�'H�ZHGHU�

JHERRUWH�YDQ�WZHH�GRUSHQ��¶.HUNKRYHQ�ELM�2LVWHUZLMN�HQ�5RWWHYDOOH��ELM�'UDFK�

WHQ��GRUSHQ��GLH� LQ�RQ]H� ODQGERXZ�JHVFKLHGHQLV�KHEEHQ�JHPDDNW��7RW�YRRU�
GULH� MDUHQ�YROVODJHQ�RQEHNHQGH�JHKXFKWHQ�PHW�RQDSSHWLMWHOLMNH�QDPHQ��DFK�

WHUJHEOHYHQ�JHELHGHQ��ZDDU� WRHVWDQGHQ�KHHUVWHQ�RS�KHW�JHELHG�YDQ�GH� ODQG�

ERXZ�HQ�GH�KXLVYHVWLQJ��GLH�QLHW�PHHU�YDQ�GH]H�WLMG�EHKRRUGHQ�WH�]LMQ·� 1 2 �2S�

KHW� PLQLVWHULH� YDQ� /DQGERXZ� ZHUG� ]HOIV� JHVSURNHQ� YDQ� ¶+HW� ZRQGHU� YDQ�

.HUNKRYHQ·� 1 3 �
.HUNKRYHQ�HQ�5RWWHYDOOH�OHYHUGHQ�KHW�PLQLVWHULH�YDQ�/DQGERXZ�KHW�HHU�

VWH�H[SHULPHQWHOH�PDWHULDDO�RP�GH�RS]HW�YDQ�GH�YRRUOLFKWLQJ�LQ�GH�VWUHHNYHU�

EHWHULQJ� QDGHU� WH� GRRUGHQNHQ�� 7HJHOLMNHUWLMG� ZDV� KHW� YRRU� GH� :DJHQLQJVH�

������������������������������������������������
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vKU�wKnKe�o s
b�dKe�o g c�sLVLk�i�r kKj�e�oQE�U�V
x�G

%RHU�XLW�KHW�YRRUEHHOGGRUS�5RWWHYDOOH�OHJW�DDQ�H[FXUVLH�
JDQJHUV�GH�ZHUNLQJ�YDQ�]LMQ�VWDO�XLW��
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RQGHU]RHNHUV�GH�HHUVWH�SUDNWLMNWRHWV�YDQ�KXQ�WKHRULH�RYHU�KHW�PRGHUQH�FXO�

WXXUSDWURRQ��+HW�H[SHULPHQW�PDDNWH�GXLGHOLMN�GDW�KHW�LQ]LFKW�LQ�GLH�SDWURQHQ�

QRJ� PDJHU� ZDV�� (U� ZDV� YROGRHQGH� UHGHQ� RP� KHW� IXQGDPHQWHOH� RQGHU]RHN�

NUDFKWLJ�WHU�KDQG�WH�QHPHQ��ZDW�URQG������RRN�JHEHXUGH��'H�5/9'�HUYRHU�

GDW� EHKHHUVLQJ� YDQ� GLW� VRRUW� SURMHFWHQ� PHGH� DIKDQNHOLMN� ZDV� YDQ� GH� MXLVWH�
NHXV�YDQ�¶ORFDO�OHDGHUV·��,Q�GH�SUDNWLMN�]RX�GH�GLHQVW�GDDUYRRU�YHHO�PHHU�PRH�

WHQ�OHXQHQ�RS�GH�ERHUHQVWDQGVRUJDQLVDWLHV��'LH�VWRQGHQ�GLFKWHU�ELM�GH�EHYRO�

NLQJ� GDQ� GH� YRRUOLFKWLQJVDPEWHQDUHQ�� 2S� FHQWUDDO� QLYHDX� NRQ� ]LM� GLH� DDQ�

VSUHNHQ�YLD�GH�ODQGHOLMNH�HQ�SURYLQFLDOH�YRRUOLFKWLQJVUDGHQ��

�

'H�DDQORRSIDVH�QDDU�GH�VWUHHNYHUEHWHULQJ�������������
,Q�MXOL������]RQG�+�7��7MDOOHPD��GLUHFWHXU�YDQ�GH�GLHQVW�$NNHU��HQ�:HL�

GHERXZ�YDQ�KHW�PLQLVWHULH�YDQ�/DQGERXZ��GH�QRWD�¶9RRUOLFKWLQJVPHWKRGHQ�

PHW�EHWUHNNLQJ�WRW�PRHLOLMNH�JHELHGHQ�HQ�JURHSHQ�ERHUHQ·�QDDU�GH�/DQGHOLMNH�

/DQGERXZYRRUOLFKWLQJVUDDG� y z �+LHULQ�FRQVWDWHHUGH�KLM�RQGHU�PHHU�GDW�ERHUHQ�

LQ� VRPPLJH�JHELHGHQ� WH�ZHLQLJ�RSHQVWRQGHQ�YRRU�YRRUOLFKWLQJ��(HQ�JRHGH�

EHUHLNEDDUKHLG�ZDV�HFKWHU�QRRG]DNHOLMN�RP�LQ�GH]H�UHJLR·V�WRW�SURGXFWLHYHU�
EHWHULQJ�WH�NRPHQ��%RHUHQ�PRHVWHQ�ELMYRRUEHHOG�YLD�YHUHQLJLQJHQ�YRRU�EH�

GULMIVYRRUOLFKWLQJ� ELM� KHW� ZHUN� YDQ� GH� 5/9'� EHWURNNHQ� ZRUGHQ�� 7MDOOHPD�

SOHLWWH� HUYRRU�ELM�YHUEHWHULQJHQ� LQ�GH]H� UHJLR·V� LQWHJUDOH�PDDWUHJHOHQ� WH�QH�

PHQ�� $OV� YRRUEHHOGHQ� YDQ� ]ZDNNH� SOHNNHQ� QRHPGH� KLM� RQGHU� DQGHUH�� GH�

PHQWDOLWHLW�YDQ�GH�ERHUHQ��KHW�WH�ODJH�SURGXFWLHSHLO�YDQ�GH�YHHVWDSHO��GH�YHH�

YRHGLQJ��GH�NZDOLWHLW�YDQ�GH�EHGULMIVJHERXZHQ�HQ�KHW�WHNRUW�RI�RYHUVFKRW�DDQ�

DUEHLGVNUDFKWHQ��'H�YHHOKHLG�DDQ�WKHPD·V�HQ�GH�URHS�RP�HHQ�LQWHJUDOH�EHQD�
GHULQJ�]RXGHQ�QD������EHODQJULMNH�HOHPHQWHQ�YDQ�KHW� VWUHHNYHUEHWHULQJVEH�

OHLG�ZRUGHQ��7MDOOHPD�VSUDN�LQ�]LMQ�QRWD�RYHU�KHW�RSVWHOOHQ�YDQ�HHQ�VWUHHNYHU�

EHWHULQJVSODQ��ZDDUYDQ�GH�UXLOYHUNDYHOLQJ�HHQ�RQGHUGHHO�PRHVW�]LMQ��+LM�KDG�

KLHUELM� YRRUDO� HHQ� YRUP� YDQ� QD]RUJ� ELM� GH� UXLOYHUNDYHOLQJ� RS� KHW� RRJ�� ]R�

EOLMNW�XLW�HHQ�YHUZLM]LQJ�QDDU�HHQ�YHUJDGHULQJ�YDQ�GH�2YHULMVVHOVH�/DQGERXZ�

0DDWVFKDSSLM��MXQL��������ZDDULQ�KHW�EHVWXXU�GH�EHKRHIWH�DDQ�QD]RUJ�QDGUXN�
NHOLMN�DDQ�GH�RUGH�VWHOGH��¶6WHHGV�PHHU�ZRUGW�KHW�VWDQGSXQW�LQJHQRPHQ�GDW�GH�

RQGHUQHPHUV�LQ�HHQ�WH�YHUNDYHOHQ�JHELHG�YRRUEHUHLG�PRHWHQ�ZRUGHQ�RS�GH�

QLHXZH��GH�NRPHQGH�RPVWDQGLJKHGHQ��'RRU�GH]H�YRRUEHUHLGLQJ��GH]H�YRRU�

]RUJ� ]DO� GH� PLQ� RI� PHHU� VSURQJVJHZLM]H� RYHUJDQJ� GH� EHGULMIVJHQRWHQ� QLHW�

]R]HHU�YHUUDVVHQ��,Q�GH]H�ULFKWLQJ�YDQ�YRRU]RUJ��]RUJ�HQ�QD]RUJ�GHQNW�PHQ�GH�

EHVWH�KXOS�WH�NXQQHQ�ELHGHQ·� y { �
7MDOOHPD·V�QRWD�ZHUNWH�YRRU�KHW�HHUVW�GH�JHGDFKWH�YDQ�HHQ�VWUHHNYHUEHWH�

ULQJVSURJUDPPD� V\VWHPDWLVFK� XLW�� :HOLVZDDU� VSUDN� KLM� LQ� ]LMQ� VWXN� QRJ� YDQ�

¶PRHLOLMNH�JHELHGHQ·�LQ�SODDWV�YDQ�ODQGERXZNXQGLJ�DFKWHUJHEOHYHQ�JHELHGHQ��

������������������������������������������������
y z�|[}�~����T�`�a�
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y {�|[}�~����T�`�a�
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PDDU�GDW�ZDV� VOHFKWV�HHQ�NZHVWLH�YDQ�QDDPJHYLQJ��'H]H�QRWLWLH�YHVWLJGH�GH�

DDQGDFKW�YDQ�GH�EHVWXXUGHUV�GHILQLWLHI�RS�GH�PRJHOLMNKHGHQ�YDQ�HHQ�VWUHHN�

YHUEHWHULQJVSURJUDPPD��7MDOOHPD�NRSSHOGH�]LMQ� LGHHsQ�WHUXJ�QDDU�YRRUEHHO�

GHQ�XLW�GH�SUDNWLMN��%LM�GH�QRWLWLH�ZDUHQ�GULH� VWXNNHQ�WRHJHYRHJG��QDPHOLMN�

RYHU�GH�SUHPLHUHJHOLQJ�YRRU�NOHLQH�ERHUHQEHGULMYHQ��RYHU�KHW�)UDQVH�H[SHUL�
PHQW�PHW�GH�¶YLOODJHV�WpPRLQHV·�HQ�RYHU�1HGHUODQGVH�JHELHGHQ�GLH�VWHXQ�RQW�

YLQJHQ� XLW� GH� 0DUVKDOO�KXOS� JHOGHQ� �$EODVVHUZDDUG�9LMIKHUHQODQG�� GH� NRP�

JURQGHQ�HQ�GH�'UHQWVH�PDGHODQGHQ���0HUNZDDUGLJHUZLMV�RQWEUDNHQ�GH�YRRU�

EHHOGGRUSHQ� .HUNKRYHQ� HQ� 5RWWHYDOOH�� PDDU� DDQJHQRPHQ� PDJ� ZRUGHQ� GDW�

KLM�GLW�YROGRHQGH�EHNHQG�YHURQGHUVWHOGH��'H�OHGHQ�YDQ�GH�/DQGHOLMNH�/DQG�

ERXZYRRUOLFKWLQJVUDDG� ZDUHQ� QDPHOLMN� QLHW� DOOHHQ� GRRU� KXQ� ZHUN� RS� GH�
KRRJWH�YDQ�GLW�H[SHULPHQW��PDDU�RRN�GRRUGDW�]LM�LQ�PHL������QD�HHQ�ELMHHQ�

NRPVW�YDQ�GH�UDDG�RS�H[FXUVLH�JLQJHQ�LQ�.HUNKRYHQ� �   �
'H�GRHOVWHOOLQJHQ�HQ�UHVXOWDWHQ�YDQ�GLW�H[SHULPHQW�]LMQ�KLHUYRRU�XLWYRHULJ�

EHOLFKW��PDDU�QRJ�QLHW�GH�SHUFHSWLH� HUYDQ� LQ�GH�/DQGHOLMNH�/DQGERXZYRRU�

OLFKWLQJVUDDG��,Q�PHL������VWRQGHQ�GH�UHVXOWDWHQ�YDQ�EHLGH�YRRUEHHOGGRUSHQ�

RS� GH� DJHQGD� � � � +RIVWHH�� GLH� GH]H� ELMHHQNRPVW� ELMZRRQGH�� OLFKWWH� KHW� WRHQ�
QRJ� YHUWURXZHOLMNH� UDSSRUW� RYHU� .HUNKRYHQ� HQ� 5RWWHYDOOH� WRH�� +LM� FRQVWD�

WHHUGH�RQGHU�PHHU�GDW�KHW�EHODQJULMN�ZDV�RP�PHHU�VWUHHNVJHZLMV�GDQ�GRUSV�

JHZLMV�YHUGHU�WH�JDDQ��¶3URI��+RIVWHH�GHHOW�PHGH��GDW�HHQ�YRRUEHHOGGRUSVSODQ�

VWHUN�OHHIW�LQ�KHW�EHWUHIIHQGH�GRUS�HQ�GH�DJUDULVFKH�JHPHHQVFKDS�DOV�KHW�ZDUH�

HHQ�´SV\FKRORJLVFKH�VKRFNµ�NULMJW��6SUHNHU�ZLMVW�HU�PHW�QDGUXN�RS��GDW�PHQ�

RP� GLW� HIIHFW� WH� EHUHLNHQ� HHQ� VRFLRORJLVFKH� HHQKHLG� PRHW� KHEEHQ�� ZDDUELM�

PHQ� ]LFK� QLHW� GRRU� DGPLQLVWUDWLHYH� JUHQ]HQ� PRHW� ODWHQ� OHLGHQ� HQ� GH� VWUHHN�
]HNHU� QLHW� WH� JURRW� PDJ� QHPHQ·� � ¡ � +HW� UDSSRUW� JDI� QLHW� YHHO� DDQOHLGLQJ� WRW�

LQKRXGHOLMNH�GLVFXVVLH��'H�/DQGHOLMNH�/DQGERXZYRRUOLFKWLQJVUDDG�YHUJDGHUGH�

KRRIG]DNHOLMN�RYHU�GH�YUDDJ�RI�KHW�UDSSRUW�DO�JHSXEOLFHHUG�PRFKW�ZRUGHQ��=LM�

EHVORRW� GDW� HHQ� VDPHQYDWWLQJ� RQGHU� GH� DDQGDFKW� YDQ� HHQ� EUHGHU� SXEOLHN�

PRFKW�ZRUGHQ�JHEUDFKW��/DWHU�YHUVFKHHQ�GLH�]RZHO� LQ�HHQ�1HGHUODQGVWDOLJH�

DOV�LQ�HHQ�(QJHOVWDOLJH�YHUVLH� � ¢ �
:DDU�QX�SUHFLHV�KHW�GHILQLWLHYH�EHVOXLW�WRW�GH�LQVWHOOLQJ�YDQ�HHQ�VWUHHNYHU�

EHWHULQJVSURJUDPPD�ZHUG�JHQRPHQ��EOLMIW�RQGXLGHOLMN��9HUPRHGHOLMN�ZDV�KHW�

HHQ�DPEWHOLMN�LQLWLDWLHI�GDW�GH�PLQLVWHU�JRHGNHXUGH��(YLGHQW�LV�ZHO��]RDOV�KLHU�

YRRU�DO�EHWRRJG��GDW�KHW�MDDUOLMNVH�UDSSRUW�YDQ�KHW�/(,�RYHU�GH�PHONSURGXF�

WLHNRVWHQ�GH�DDQOHLGLQJ�ZDV� � £ �+HW�,QVWLWXXW�PDDNWH�GLW�UDSSRUW�RP�HHQ�ULFKW�

OLMQ�YRRU�GH�JDUDQWLHSULM]HQ� WH�JHYHQ��+HW�EHUHNHQGH�YRRUDI�GH�NRVWSULMV� HQ�
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VWHOGH�GLH�ODWHU�ELM�DOV�DOOH�SULMVJHJHYHQV�EHNHQG�ZDUHQ��WDEHO�������$QGHUV�GDQ�

ELM�GH�PHHVWH�ODQGERXZSURGXFWHQ�JROG�KLHU�QLHW�HHQ�ODQGHOLMN�JHPLGGHOGH�DOV�

ULFKWOLMQ�YRRU�GH�JDUDQWLHSULM]HQ��PDDU�GH�NRVWSULMV�RS�JHPHQJGH�EHGULMYHQ�RS�

GH�]DQGJURQGHQ��+HW�YHUVFKLO�WXVVHQ�GH�NRVWSULMV�LQ�KHW�ZHLGHJHELHG�HQ�RS�GH�

]DQGJURQGHQ� EOHHI� SHUPDQHQW� KRRJ�� QDPHOLMN� WXVVHQ� GH� ��� HQ� ��� SURFHQW��
0HW�DQGHUH�ZRRUGHQ��GH�ERHUHQ�RS�GH�ZHLGHJURQGHQ�SURILWHHUGHQ�RQHYHQ�

UHGLJ�YHHO�HQ�GH� VWDDWVNDV�ZDV�GDDUYDQ�GH�GXSH��+HW�PLQLVWHULH�YRQG�GLW�RS�

GHQ�GXXU�RQDFFHSWDEHO�HQ�KHW�JUHHS�KHW�UDSSRUW�GDQ�RRN�DDQ�RP�GH�YHUEHWH�

ULQJ�YDQ�GH�SURGXFWLHYRRUZDDUGHQ�GRRU�YRRUOLFKWLQJ�RS�GH�JHPHQJGH�]DQG�

JURQGEHGULMYHQ�DDQ�GH�RUGH�WH�VWHOOHQ��'DW�UHVXOWHHUGH�GXV�LQ�KHW�VWUHHNYHUEH�

WHULQJVSURJUDPPD��
�

7DEHO�����'H�NRVWSULMV�SHU�����NLORJUDP�PHON�PHW�����SURFHQW�YHW�LQ�JXOGHQV�RS�

ZHLGHEHGULMYHQ�HQ�JHPHQJGH�EHGULMYHQ�LQ�1HGHUODQG������������
:HLGHEHGULMYHQ� *HPHQJGH�EHGULMYHQ��

9RRUDI�EHUH�

NHQGH�NRVWSULMV�

$FKWHUDI�YDVW�

JHVWHOGH�NRVW�

SULMV�

9RRUDI�EHUH�

NHQGH�NRVWSULMV�

$FKWHUDI�YDVW�

JHVWHOGH�NRVW�

SULMV�

�������� ������ ������ ������ ������

�������� ������ ������ ������ ������

�������� ������ ������ ������ ������

�������� ������ ������ ������ ������

�������� ������ ������ ������ ������
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'H�PLQLVWHU�GURHJ�DDQ�GH�/DQGHOLMNH�/DQGERXZYRRUOLFKWLQJVUDDG�YULM�VQHO�GH�

VHOHFWLH� YDQ� GH� JHELHGHQ� RS�� GDW� ZLO� ]HJJHQ� GDW� GH]H� YRRUGUDFKWHQ� PRFKW�
GRHQ�DDQ�GH�PLQLVWHU�YDQ�/DQGERXZ��$DQYDQNHOLMN�OXLGGH�GH�RSGUDFKW�]HYHQ�

WLHQ�JHELHGHQ�DDQ�WH�ZLM]HQ�GLH�YRRU�VWUHHNYHUEHWHULQJ� LQ�DDQPHUNLQJ�NZD�

PHQ� . / �$DQJH]LHQ�KHW�YUDDJVWXN�YDQ�GH�PHONNRVWHQ�GDDUELM�HHQ�EHODQJULMNH�URO�

VSHHOGH�� ZDV� GH� NHXV� JHULFKW� RS� GH� ]DQGJURQGHQ�� GH� ULYLHUNOHLJHELHGHQ� HQ�

HQNHOH�ZHLGHJHELHGHQ��0DDU�GH�UDDG�NHHN�RRN�QDDU�DQGHUH�DVSHFWHQ��EHVWRQG�

HU�HHQ�YRRURQGHU]RHN�YDQ�KHW�/(,��ZDV�HU�HHQ�UXLOYHUNDYHOLQJ�JDDQGH��ZDUHQ�
HU�UDWLRQDOLVDWLHEHGULMYHQ�LQ�KHW�JHELHG"�2QGXLGHOLMN� LV�HFKWHU�KRH�]ZDDU�HON�

FULWHULXP� KHHIW� PHHJHZRJHQ�� (YLGHQW� LV� ZHO� GDW� HHQ� JHELHG� DOV� ¶'ULH� *H�

PHHQWHQ·�JHVHOHFWHHUG�ZHUG�RPGDW�KHW�YRRUEHHOGGRUS�5RWWHYDOOH�KLHULQ� ODJ��

$QGHUH�JHELHGHQ��]RDOV�GH�$OEODVVHUZDDUG��GH�NRPJURQGHQ�LQ�KHW�ULYLHUHQJH�

������������������������������������������������
. /103214�562 ê 7%�-8 �%9;:�<+= 5 :6� ì�>��%? 8 $�@��+:�� ì�>�A�ë�BDCE�Kë�ëKê ? 8 7F��G 8 ì��H� ê ���F> 5JIDKDL ����ê ���F>���ê 8 ì�� I�M ëD@�G ëDA���êON#P�QDQ 5 � <&ë�G B��
? ��ì6R "
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ELHG�HQ�GH�'UHQWVH�PDGHODQGHQ��NZDPHQ�RS�GH� OLMVW�QLHW�YRRU��RPGDW�]H�DO�

JHOGHQ� RQWYLQJHQ� YLD� GH� 0DUVKDOOKXOS�� $OYRUHQV� HHQ� GHILQLWLHYH� OLMVW� ZHUG�

VDPHQJHVWHOG��PRHVWHQ�GH�3URYLQFLDOH�/DQGERXZYRRUOLFKWLQJVUDGHQ�]LFK�RYHU�

GH�YRRUGUDFKW�EHUDGHQ��2S�KXQ� LQVWLJDWLH�EUHLGGH�GH� ODQGHOLMNH� UDDG�GH� OLMVW�

XLW� WRW� QHJHQWLHQ� JHELHGHQ�� KRHZHO� WHYRUHQ� ZDV� EHSDDOG� GDW� DDQ� KHW� DDQWDO�
YDQ�]HYHQWLHQ�QLHW�JHWRUQG�PRFKW�ZRUGHQ� S T �'H�UDDG�YRHUGH�KHW�/LPEXUJVH�

1HHU� DI� HQ�YRHJGH�KHW�1RRUG�%UDEDQWVH� ¶+RHYHQ·� HQ�KHW�8WUHFKWVH� ¶/RSL�

NHUZDDUG·� WRH�� %RYHQGLHQ� KLHOG� GH� UDDG� HHQ� SODDWV� RSHQ� YRRU� HHQ� :HVW�

'UHQWVH�VWUHHN��¶6SLHU�:LMVWHU·�ZHUG�KLHUYRRU�ODWHU�DDQJHZH]HQ� S U �'H�XLWEUHL�

GLQJ�YDQ�KHW�DDQWDO�VWUHHNYHUEHWHULQJHQ�HQ�GH�YHUDQGHULQJ�LQ�NHXV�YDQ�JHELH�

GHQ�WRRQGH�DDQ�GDW�GH�UHJLRQDOH�¶PDFKW·�QLHW�RQGHUVFKDW�PRHVW�ZRUGHQ���
'H�QHJHQWLHQ�YRRUJHVWHOGH�JHELHGHQ�ZDUHQ�XLWHLQGHOLMN� ¶$PHODQG·�� ¶'ULH�

*HPHHQWHQ·�� ¶=XLGHOLMN� :HVWHUNZDUWLHU·�� ¶6OHHQ�(UP�'LSKRRUQ·�� ¶+DDUHQ·��

¶6RPHUHQ�/LHURS·�� ¶9RUVWHQERVFK·�� ¶/DQG� YDQ� *XOSHQ·�� ¶%HUJHQ·�� ¶+RHYHQ·��

¶1LHXZOHXVHQ·�� ¶6SLHU�:LMVWHU·�� ¶5KHQHQ·�� ¶/RSLNHUZDDUG·�� ¶+DDUOH·�� ¶6ODJKD�

UHQ�6FKXLQHVORRW·�� ¶5RVVXPHU�� HQ� =RHNHUYHOG·�� ¶%HOWUXP·� HQ� ¶1RRUGZHVW�

9HOXZH·�� ,Q� FLUFD� GH� KHOIW� KLHUYDQ� YRQG� HHQ� �JHGHHOWHOLMNH�� UXLOYHUNDYHOLQJ�
SODDWV��,Q�VRPPLJH�JHELHGHQ�ZDV�PHQ�ZHOLVZDDU�YDQ�SODQ�HHQ�UXLOYHUNDYHOLQJ�

DDQ�WH�YUDJHQ��PDDU�ZDV�GH�IDVH�YDQ�XLWYRHULQJ�QRJ�ODQJ�QLHW�LQ�]LFKW��7ZHH�

VWUHNHQ��¶%HUJHQ·�HQ�¶6ODJKDUHQ·��ODJHQ�LQ�LQGXVWULDOLVHUHQGH�RQWZLNNHOLQJVJH�

ELHGHQ��6OHFKWV� LQ�YLMI�JHYDOOHQ�NRQ�PHQ�GH�NHXV� ODWHQ�VWHXQHQ�RS�HHQ�GRRU�

KHW�/(,�XLWJHYRHUG�VWUHHNRQGHU]RHN��0DDU� LQ�YULMZHO�DOOH�JHNR]HQ�JHELHGHQ�

ZDUHQ� UDWLRQDOLVDWLHNHUQHQ� −� HHQ� VSHFLDDO� YRRUOLFKWLQJVSURJUDPPD� YDQ� KHW�

PLQLVWHULH� YDQ�/DQGERXZ�−� DDQZH]LJ�� 'H�5/9'�NUHHJ� GXV� WH� PDNHQ�PHW�

JHELHGHQ�ZDDU�GH�GLHQVW�DO�HHQ�YRHW�DDQ�GH�JURQG�KDG��
7HJHOLMNHUWLMG�PHW�GH�DDQZLM]LQJ�YDQ�GH�HHUVWH�VWUHHNYHUEHWHULQJVJHELHGHQ�

PDDNWH�GH�ODQGHOLMNH�UDDG�HHQ�QRWLWLH�GLH�GH�NHXV�YDQ�QLHXZH�VWUHHNYHUEHWH�

ULQJVJHELHGHQ� GRRU� GH� 3URYLQFLDOH� /DQGERXZYRRUOLFKWLQJVUDDG� DDQ� FULWHULD�

PRHVW�ELQGHQ� S V �'H]H�FULWHULD�ZDUHQ�GXV�QLHW�YDQ�WRHSDVVLQJ�RS�GH�HHUVWH�QH�

JHQWLHQ�JHVHOHFWHHUGH�JHELHGHQ��'H�VDPHQVWHOOHUV�YDQ�GH�QRWLWLH�JDYHQ�GDDUELM�

DDQ�GH�KRRJWH�YDQ�GH�PHONSURGXFWLHNRVWHQ�SULRULWHLW��'DDUELM�EOHHI�KHW�HFKWHU�

QLHW��9ROJHQV�GH�/DQGHOLMNH�/DQGERXZYRRUOLFKWLQJVUDDG�PRHVW�ELM�KHW�EHRRU�
GHOHQ�YDQ�GH�VWUHHNYHUEHWHULQJVSODQQHQ�UHNHQLQJ�ZRUGHQ�JHKRXGHQ�PHW�YHU�

VFKLOOHQGH�SXQWHQ��,Q�GH�HHUVWH�SODDWV�GLHQGH�HU�HHQ�RYHU]LFKW�WH�NRPHQ�YDQ�

GH�DFKWHUVWDQGJHELHGHQ��(HQ�GHUJHOLMN�RYHU]LFKW�RQWEUDN�QRJ��]RGDW� LQ������

ZDV�EHJRQQHQ�PHW�KHW�DDQZLM]HQ�YDQ�SURHIJHELHGHQ��,Q�GH�WRHNRPVW�ZDV�KHW�

HFKWHU�]DDN�RP�UHNHQLQJ� WH�KRXGHQ�PHW�GH]H� OLMVW�� ,Q�GH� WZHHGH�SODDWV�ZDV�

������������������������������������������������
S T'W3X1Y�ZD[�\+]EZ�[6^�_-`�a%b c d*e�a1[�^�_�`Df�g�hDiEj�g�g�k b c l%m�n c _�oHp k ^�^F`-Z�q�rDs�j�a%k o�^�`�a%k c _�oEq�tOgDe�n g�f�a%k�u
vDwDw�Z-x \ygDn h�b a%_6z {
S U'W3X1Y�ZD[�\+]EZ�[6^�_-`�a%b c d*e�a1[�^�_�`Df�g�hDiEj�g�g�k b c l%m�n c _�oHp k ^�^F`-Z�q�u#s�j�a%k o�^�`�a%k c _�oEq�wE_-g�j�a%|+f�a%k�u#v�wDw�Z-x \yg�n h�b a%_6z {
S V}W3X1Y�Z-[�\+]EZ-~yc d�e�p b ^�_�`Df�g�h�iOl
gD_�p h�b a%_�n p l%m-^���� ~+[JW1��n aE�3c a%b Z�`�g�g�p��y`�g�p p c a%k�YHn k a
a%eDj�a%k f�a%n a%k c _�o�ZJx X3b o�a%|)a%_-a
k c l%m�n b c d�_-a%_yj�g�g�k}`�a���k gDj�c _�l
c ^�b a�b ^�_-`�f�gDh�iEj�g�g�k b c l%m�n c _�oHp k ^�`�a%_�gDj�a%k}`�aEgD���%a%n�aF_�`�a�h-c n j�g�a%k c _�oOj�^�_�`�a�p n k a
a%eD�
j�a%k f�a%n a%k c _�oHp ��b ^�_�_-a%_�u
vDwD��z {
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KHW�QRRG]DNHOLMN�DDQ�GH�KDQG�YDQ� VSHFLILHNHU�RQGHU]RHN�QDDU�SURGXFWLHRP�

VWDQGLJKHGHQ��SURGXFWLHWHFKQLHNHQ�HQ�VRFLDOH�VWUXFWXXU��HHQ�YHUEHWHULQJVSODQ�

RS�WH�VWHOOHQ��(HQ�GHUJHOLMN�SODQ�PRHVW�FXOWXXUWHFKQLVFKH�HQ�DQGHUH�PDDWUHJH�

OHQ�RPYDWWHQ��2RN�GLHQGH�HHQ�YRRUOLFKWLQJVSURJUDPPD�JHPDDNW� WH�ZRUGHQ�

YRRU�KHW�SURGXFWLHSODQ��GH�EHGULMIVYRHULQJ��GH� DUEHLGVUDWLRQDOLVDWLH� HQ�GH� IL�
QDQFLHULQJ�� WHUZLMO� WHYHQV�DDQGDFKW�NRQ�ZRUGHQ�EHVWHHG�DDQ�GH�PRJHOLMNKH�

GHQ� YDQ� DJUDULVFK�VRFLDOH� YRRUOLFKWLQJ� HQ� ODQGERXZKXLVKRXGNXQGLJH� YRRU�

OLFKWLQJ��'H�ULFKWOLMQHQ�EHQDGUXNWHQ�GDW�GH�ORNDOH�EHYRONLQJ�ELM�GH�RUJDQLVDWLH�

EHWURNNHQ� PRHVW� ZRUGHQ�� 'DDUELM� JLQJ� KHW� RP� YHUWHJHQZRRUGLJHUV� YDQ� GH�

ODQGERXZRUJDQLVDWLHV�� %RHUHQ� ]DWHQ� GXV� QRRLW� RS� SHUVRRQOLMNH� WLWHO� LQ� GH�

FRPPLVVLHV��(OGHUV�LQ�GH�LQVWUXFWLH�VSUDN�GH�UDDG�]HOIV�H[SOLFLHW�YDQ�SODDWVHOLMNH�
OHLGHUV�HQ�OHLGVWHUV�GLH�KHW�EHURHSVSHUVRQHHO�QD�HHQ�RSOHLGLQJ�NRQGHQ�RQGHU�

VWHXQHQ�LQ�KXQ�ZHUN]DDPKHGHQ��$DQJH]LHQ�GH�VWUHHNYHUEHWHULQJ�HQLJH�MDUHQ�

]RX� GXUHQ�� PHHQGH� GH� /DQGHOLMNH� /DQGERXZYRRUOLFKWLQJVUDDG� GDW� ¶GH� ]HOI�

ZHUN]DDPKHLG�YDQ�GH�EHYRONLQJ�LQ�HQNHOH�MDUHQ�WLMG�YROGRHQGH�JHVWLPXOHHUG�

NDQ�ZRUGHQ·��]RDGDW�]LM�GDDUQD�RS�HLJHQ�NUDFKW�YHUGHU�NRQ� � � �
'H� /DQGHOLMNH� /DQGERXZYRRUOLFKWLQJVUDDG� FRQVWDWHHUGH� LQ� GH� LQVWUXFWLH�

GDW� KHW� VWUHHNYHUEHWHULQJVSODQ� ]LFK� GLHQGH� WH� EHSHUNHQ� WRW� ODQGERXZYUDDJ�

VWXNNHQ�� 2S� DQGHUH� WHUUHLQHQ� NRQGHQ� ZHOLVZDDU� VXJJHVWLHV� ZRUGHQ� JHGDDQ��

PDDU�GDQ�PRHVW�YLD�GH�SURYLQFLDOH�ODQGERXZYRRUOLFKWLQJVUDGHQ�FRQWDFW�ZRU�

GHQ�JH]RFKW�PHW�DQGHUH�RUJDQLVDWLHV��+HW�VWUHHNYHUEHWHULQJVSODQ�PRFKW�QLHW�

DJUDULVFKH� ]DNHQ� ZHO� QRHPHQ�� PDDU� QLHW� LQ� GH� XLWYRHULQJ� RSQHPHQ�� ¶7HQ�

DDQ]LHQ� YDQ� GH� VRFLDOH� VWUXFWXXU� HQ� KHW� KXLVKRXGHQ� NDQ� PHQ� HYHQHHQV� EH�

SDDOGH� ZHQVHOLMNKHGHQ� HQ� PRJHOLMNKHGHQ� QDDU� YRUHQ� EUHQJHQ� RS� EDVLV� YDQ�
HHQ�YRRUDIJDDQGH�DQDO\VH��ZDDUPHGH�GH�RUJDQLVDWLHV��GLH�]HOI�RYHU�GH�XLWYRH�

ULQJ� YDQ� GH� YRRUOLFKWLQJ� RS� GLW� JHELHG� PRHWHQ� NXQQHQ� EHVOLVVHQ�� UHNHQLQJ�

NXQQHQ�KRXGHQ·� � � �%OLMNEDDU�ZLOGH�GH�UDDG�GLW�JHGHHOWH�YDQ�GH�LQYXOOLQJ�YDQ�

GH�YRRUOLFKWLQJ�RYHUODWHQ�DDQ�GH�YHU]XLOGH�VWDQGVRUJDQLVDWLHV��'H�UDDG�QRHPGH�

YHUVFKLOOHQGH�SXQWHQ�YRRU�KHW�SODQ��'DDURQGHU�ELMYRRUEHHOG�DUEHLGVHIILFLHQF\�

HQ� VSHFLDOH� DDQGDFKW� YRRU� NOHLQH� EHGULMYHQ�� %RYHQGLHQ� PDDQGH� GH� UDDG� WH�
OHWWHQ�RS�GH�PRJHOLMNKHGHQ�YDQ�KHW� WLMGLJ�DIYORHLHQ�YDQ�RYHUWROOLJH�DUEHLGV�

NUDFKWHQ�GRRU�EHURHSVNHX]H��HQ�HPLJUDWLHYRRUOLFKWLQJ��%RHUHQ�PRHVWHQ�RRN�

GH�YHHYRHGLQJ��QD�DUEHLG�GH�JURRWVWH�NRVWHQSRVW�RS�GH�EHGULMYHQ��UDWLRQDOLVH�

UHQ�� $QGHUH� DDQGDFKWVSXQWHQ� LQ� HHQ� SODQ� NRQGHQ� ]LMQ�� SURGXFWLHFRQWUROH��

NXQVWPDWLJH� LQVHPLQDWLH�� HIIHFWLHYH� GLHUHQ]LHNWHEHVWULMGLQJ�� K\JLsQLVFKH�

PHONZLQQLQJ�RS�GH�ERHUGHULM��VHOHFWLH�YDQ�SOXLPYHH��GH�SURGXFWLH�YDQ�VFKRQH�
HLHUHQ�HQ�FXOWXXUWHFKQLVFKH�PDDWUHJHOHQ��

'H�UDDG�EHVWHHGGH� LQ�GH� LQVWUXFWLH�XLWJHEUHLG�DDQGDFKW�DDQ�GH�ZHUNZLM]H�

������������������������������������������������
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LQ�GH� VWUHHNYHUEHWHULQJ�� ¶:DQQHHU�GH�GRHOHLQGHQ�QDGHU�]LMQ�RPVFKUHYHQ�HQ�

DNNRRUG�EHYRQGHQ��GLHQW�PHQ�WH�RYHUZHJHQ�KRH�GH]H�GDDGZHUNHOLMN�EHUHLNW�

NXQQHQ�ZRUGHQ��,Q�KHW�DOJHPHHQ�NDQ�JHVWHOG�ZRUGHQ��GDW�HHQ�VDPHQVSHO�WRW�

VWDQG�]DO�PRHWHQ�NRPHQ�WXVVHQ�GH�XLWYRHULQJ�YDQ�FXOWXXUWHFKQLVFKH�PDDWUH�

JHOHQ�HQ�GH�EHGULMIVYRRUOLFKWLQJ��WHUZLMO�WHYHQV�GH�PRJHOLMNKHLG�RP�GH]H�DFWL�
YLWHLWHQ�WH�RQGHUVWHXQHQ�PHW�DJUDULVFK�VRFLDOH�HQ�ODQGERXZKXLVKRXGNXQGLJH�

YRRUOLFKWLQJ� ELM]RQGHUH� DDQGDFKW� EHKRHIW�� +HW� LV� JHZHQVW� GDW� PHQ� ]LFK� RS�

HHQ�JRHGH�RQGHUOLQJH�DIVWHPPLQJ�YDQ�DOOH� DFWLYLWHLWHQ�EH]LQW·��'H� LQVWUXFWLH�

EHYDO� LQGLYLGXHOH�YRRUOLFKWLQJ��JURHSVYRRUOLFKWLQJ�� ILOPV��GHPRQVWUDWLHV�� ODQ�

WDDUQSODDWMHV�� ILOPVWURNHQ�� UHJLRQDOH� YOXJVFKULIWHQ� HQ� LQ]HWWHQ� YDQ� GH� ORNDOH�

SHUV� DDQ� DOV� YRRUOLFKWLQJVPHWKRGHQ�� 6FKROLQJVFXUVXVVHQ� PRHVWHQ� GH� YDNEH�
NZDDPKHLG� YDQ� YRRUOLFKWHUV� YHUEHWHUHQ�� 'H� DJUDULVFK�VRFLDOH� YRRUOLFKWLQJ�

GRRU�GH�RUJDQLVDWLHV�PRHVW�¶YRRUDO�JHULFKW�ZRUGHQ�RS�GH�LQ�KHW�JHELHG�YRRU�

NRPHQGH�XUJHQWH�PDDWVFKDSSHOLMNH�SUREOHPHQ�GLH�DDQ�GH�KDQG�YDQ�KHW�LQJH�

VWHOGH�RQGHU]RHN�QDDU�YRUHQ�NRPHQ�HQ�HHQ�UHPPHQGH�LQYORHG�XLWRHIHQHQ�RS�

GH�SURGXNWLYLWHLW·��'H�UDDG�VWHOGH�GH�DJUDULVFK�VRFLDOH�YRRUOLFKWLQJ�GXLGHOLMN�LQ�

GLHQVW�YDQ�GH�SURGXFWLYLWHLWVYHUEHWHULQJ��%LM�JURWH�JHELHGHQ�NRQ�KHW�JHZHQVW�
]LMQ� RP� HHUVWH� HHQ� ORNDOH� NHUQ� LQWHQVLHI� WH� EHZHUNHQ� HQ� YRRU� KHW� RYHULJH�

JHELHG�YRRUORSLJ�DOJHPHQH�HQ�JURHSVPHWKRGLHNHQ�WH�YROJHQ��¶(HQ�JURHSVJH�

ZLM]H� DDQSDN�� DOV� LQ� GH� NHUQHQ� YDQ� UDWLRQDOLVDWLHEHGULMYHQ� HQ� GH� YRRUEHHOG�

GRUSHQ�� DOV�PHW�QDPH�LQ�.HUNKRYHQ�EHSURHIG��KRXGHQ� LQ�GH]H�HHQ�DDQZLM�

]LQJ�LQ·� ¸ ¹ �
�

�

�

'H�3URYLQFLDOH�9RRUOLFKWLQJVUDGHQ�JDYHQ�DDQ�GH�LQVWUXFWLHV�YDQ�GH�/DQGHOLMNH�
/DQGERXZYRRUOLFKWLQJVUDDG� VRPV�HHQ�HLJHQ� LQWHUSUHWDWLH��=R� VWHOGH�GH�3UR�

YLQFLDOH�/DQGERXZYRRUOLFKWLQJVUDDG�'UHQWKH�LQ������GDW�GH�YRRUEHUHLGLQJV�

������������������������������������������������
¸ ¹3º3»1¼�½6¾�¿+ÀE½6Á+¾Jº�Â Ã,Ä3Å Ã%Æ ½JÇ�È�È�É;Ê�ÇDÈ�É É Å Ã%Ë1¼�Â Ë Ã
Ã%ÌDÍ�Ã%Ë Î�Ã%Â Ã%Ë Å Ï�Ð�½'Ñ »3Æ Ð�Ã%Ò)Ã%Ï-Ã,Ë Å Ó%Ô�Â Æ Å Õ*Ï-Ã%Ï�Í�È�È�Ë1Ç�ÃOÖ�Ë ÈDÍ�Å Ï�Ó
Å ×�Æ Ã
Æ ×�Ï�ÇDÎ�ÈDØ�ÙEÍDÈ�È�Ë Æ Å Ó%Ô�Â Å Ï�ÐHÉ Ë ×FÇ�Ã%Ï)ÈDÍ�Ã%Ë'Ç�Ã!ÈDÖ�Ú%Ã%Â±Ã%Ï+Ç�Ã1Ø-Å Â ÍDÈ�Ã%Ë Å Ï�Ð�Í�×�Ï+Ç�Ã1É Â Ë Ã
Ã%ÌDÍ�Ã%Ë Î�Ã%Â Ã%Ë Å Ï�ÐHÉ Ö�Æ ×�Ï�Ï-Ã%Ï�Û#ÜDÝ�Þ�ß à

'H�ORNDOH�RUJDQLVDWLH�YDQ�UXLOYHUNDYHOLQJHQ�HQ�VWUHHNYHUEHWHULQJHQ�JHEHXUGH�YDQXLW�EXXUWFHQWUD�

RI�VSHFLDDO�DDQJHZH]HQ�JHERXZHQ��/LQNV�KHW�NDQWRRU�YDQ�GH�VWUHHNYHUEHWHULQJ�¶=XLGHOLMN�

:HVWHUNZDUWLHU·��UHFKWV�YDQ�GH�VWUHHNYHUEHWHULQJ�¶+DDUOH·��
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SHULRGH�YRRU�GH�GDDGZHUNHOLMNH� VWUHHNYHUEHWHULQJ�WHQ�PLQVWH�ppQ� MDDU�PRHVW�

EHGUDJHQ��'DDUQD�PRHVW�PLQLPDDO����SURFHQW�YDQ�GH�ERHUHQ�LQ�GH�VWUHHN�KHW�

SODQ�� GDW� PLQLPDDO� GULH� HQ� KRRJXLW� YLMI� MDDU� PRFKW� EHVODDQ�� VWHXQHQ� á á � 'DW�

ODDWVWH�KLHOG�PHGH�YHUEDQG�PHW�GH�IDVHULQJ�GLH�DO�VQHO�LQ�GH�VWUHHNYHUEHWHULQJ�

ZHUG� DDQJHEUDFKW�� 'DDUELM� RQGHUVFKHLGGHQ� GH� YRRUOLFKWHUV� HHQ� YRRUEHUHL�
GLQJVSHULRGH�RI�DDQORRSIDVH��HHQ�KRRIGSHULRGH�HQ�HHQ�¶QD]RUJ·�SHULRGH���

2RN�RS�DQGHUH�ZLM]H�JDYHQ�GH�SURYLQFLHV�KXQ�HLJHQ�ZHQVHQ�WH�NHQQHQ��

=R�OLHW�GH�ULMNVODQGERXZFRQVXOHQW�YDQ�*HOGHUODQG��-��$FKWHUVWUDDW��ZHWHQ�GDW�

KLM�YRRU�EHGULMYHQ�EHQHGHQ�GH���KHFWDUH�JHHQ�WRHNRPVW�PHHU�]DJ��'H�VWUHHN�

YHUEHWHULQJ�PRHVW�]LFK�PHW�DQGHUH�ZRRUGHQ�QLHW�RS�GH�]HHU�NOHLQH�EHGULMYHQ�

ULFKWHQ� á â �(Q�RRN�GH�VWDQGVRUJDQLVDWLHV�PHQJGHQ�]LFK�RS�ORNDDO�QLYHDX�LQ�GH�
GLVFXVVLHV��'H�1&%�ELMYRRUEHHOG��GLH�QHW�HHQ�EHGULMIVHFRQRRP�KDG�DDQJHVWHOG�

RP� KHW� ELMKRXGHQ� YDQ� EHGULMIVERHNKRXGLQJHQ�RQGHU�ERHUHQ� WH� EHYRUGHUHQ��

ZLOGH�GH]H�ERHNKRXGLQJHQ�RQGHUGHHO�PDNHQ�YDQ�GH�VWUHHNYHUEHWHULQJVSODQ�

QHQ�� GLW� WRW� RQJHQRHJHQ� YDQ� GH� 1RRUG�%UDEDQWVH� ULMNVODQGERXZFRQVXOHQW�

$�+��&ULMQV� á ã �+RHZHO�GH�/DQGHOLMNH�/DQGERXZYRRUOLFKWLQJVUDDG�GH�LQVWDQWLH�

ZDV�GLH�GH�PLQLVWHU�YDQ�/DQGERXZ�GLUHFW�DGYLVHHUGH��PRHVW�]LM�WHUGHJH�UHNH�
QLQJ�KRXGHQ�PHW�GH�SURYLQFLDOH�UDGHQ��

�

'H�HHUVWH�VWUHHNYHUEHWHULQJVIDVH�������������
'H�HHUVWH�VWUHHNYHUEHWHULQJVIDVH�VWDUWWH�GXV�PHW�GH�DDQZLM]LQJ�YDQ�GH�KLHU�

YRRU�JHQRHPGH�QHJHQWLHQ�JHELHGHQ��'H�NHX]H�GDDUYDQ�JHEHXUGH�DG�KRF��,Q�

GH� SHULRGH������ WRW� �����EHVWHHGGH� GH� /DQGHOLMNH� /DQGERXZYRRUOLFKWLQJV�

UDDG�YHHO�WLMG�HQ�ZHUN�DDQ�GH�XLWZHUNLQJ�YDQ�GH�GRHOVWHOOLQJHQ�YDQ�KHW�VWUHHN�
YHUEHWHULQJVEHOHLG�� GH� VHOHFWLHFULWHULD� YRRU� GH� VWUHHNYHUEHWHULQJVJHELHGHQ� HQ�

GH� UHJHOV�YRRU�GH�XLWYRHULQJ��=LM� OLHW� ]LFK�GDDUELM� UHJHOPDWLJ�DGYLVHUHQ�GRRU�

LQGLYLGXHOH� GHVNXQGLJHQ� RI� GRRU� EHWURNNHQ� LQVWHOOLQJHQ�� RQGHU� DQGHU� GH�

&RPPLVVLH� :HO]LMQ� WHQ� 3ODWWHODQGH� HQ� KHW� /(,�� 9RRU� GH� RQWZLNNHOLQJ� YDQ�

KHW� ODQGHOLMNH�EHOHLG�]LMQ�GH]H�ZHUN]DDPKHGHQ�FUXFLDDO�JHZHHVW��%RYHQGLHQ�

PDNHQ�]H�GXLGHOLMN�RS�ZHONH�SXQWHQ�GH�LGHHsQ�YDQ�GH�:DJHQLQJVH�VRFLROR�
JHQ�HQ�GH�+DDJVH�SROLWLHN�FRQYHUJHHUGHQ��

,Q� PDDUW� ����� SXEOLFHHUGH� KHW� /(,� GH� KHU]LHQH� YHUVLH� YDQ� KHW� UDSSRUW�

/DQGERXZNXQGLJ�DFKWHUJHEOHYHQ�JHELHGHQ�LQ�1HGHUODQG��(HQ�VXUYH\� á ä �'DDULQ�JDI�KHW�

HHQ�RYHU]LFKW�YDQ�VWUHNHQ�GLH� LQ�DDQPHUNLQJ�NZDPHQ�YRRU�YHUVWHUNWH�RYHU�

KHLGVDDQGDFKW��+HW�,QVWLWXXW�RQWZLNNHOGH�HHQ�PRGHO�DDQ�GH�KDQG�ZDDUYDQ�GH�

������������������������������������������������
á á�å3æ1ç�è�é�ê+ëEè�é6ì�í-î�ï%ð ñ ò*ó�ïOé6ì�í�î�ô�õ�öD÷Eø�õ�õ�ù ð ñ ú%û�ü ñ í�ýHþ ù ì�ìFî-è�ÿ����Jø�ï%ù ý�ìFî�ï%ù ñ í�ý���õ�óDü õ�ô�ï%ù������
	�è�� æ3ð ý�ï�)ï%í-ïOù*ñ ú%û�ü �
ð ñ ò�í-ï%í)ü ï%ù±øDõ�õ�ù ô�ï%ù ï
ñ î�ñ í�ý�øDì�í)î�ï3þ ü ù ï
ï%ó�ø�ï%ù ô�ï%ü ï%ù ñ í�ýOñ íyî�ï���ù õ�ø�ñ í-ú
ñ ï���î�õ�õ�ù���û�� �
���3ñ ï%í�þ ü ù ì�� �
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& � �
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UHODWLHYH�DFKWHUVWDQG�YDQ�HHQ�JHPHHQWH� LQ�KDDU� UHJLR�NRQ�ZRUGHQ�JHPHWHQ��

+HW� JLQJ� GXV� QLHW� ]R]HHU� RP� HHQ� YHUJHOLMNLQJ� WXVVHQ� HHQ� JHPHHQWH� LQ� ELM�

YRRUEHHOG�=XLG�/LPEXUJ�HQ�HHQ� LQ�)ULHVODQG��PDDU�RP�ZHOYDDUWVYHUVFKLOOHQ�

ELQQHQ� UHJLR·V�� 'H� JHGDFKWH� KLHUDFKWHU� ZDV� VLPSHO�� (HQ� )ULHVH� ERHU� YRHOGH�

]LFK� DFKWHUJHVWHOG� DOV� LQ�GH� DDQSDOHQGH�JHPHHQWH�KHW�ZHOYDDUWVQLYHDX�KRJHU�
ZDV��RRN�DO�YHUGLHQGH�KLM]HOI�YHOH�PDOHQ�PHHU�GDQ�ELMYRRUEHHOG�HHQ�NHXWHU�

ERHU� LQ� =XLG�/LPEXUJ�� 'LH]HOIGH� JHGDFKWHJDQJ� LV� KHUNHQEDDU� ELM� GH� NHX]H�

YDQ� VWUHHNYHUEHWHULQJVJHELHGHQ�� +HW� NLH]HQ� YDQ� JHELHGHQ� LQ� YHUVFKLOOHQGH�

SURYLQFLHV�]RX�HHQ�XLWVWUDOLQJVHIIHFW�KHEEHQ�RS�QDELM�JHOHJHQ�JHELHGHQ��+HW�

]RX�YHHO�HIIHFWLHYHU�]LMQ�GDQ�ZDQQHHU�LQ�HHQ�NHHU�HHQ�KHOH�SURYLQFLH�¶YHUEH�

WHUG·�PRHVW�ZRUGHQ��
+HW�/(,�GHHG�]LMQ�PHWLQJHQ�QDDU�GH�UHODWLHYH�DFKWHUVWDQG�YDQ�ODQGERXZ�

JHELHGHQ�SHU�JHPHHQWH��,Q�WRWDDO�RQGHU]RFKW�KHW�]HYHQWLHQ�SXQWHQ��NHQJHWDO�

OHQ���YHUGHHOG�RYHU�GH�GULH�KRRIGJURHSHQ�EHGULMIVYRHULQJ��UXLPWHOLMNH�SURGXF�

WLHRPVWDQGLJKHGHQ� HQ� VRFLDOH� RPVWDQGLJKHGHQ�� 'H� FULWHULD� ZDUHQ� WRHJHVQH�

GHQ� RS� KHW� JHPHQJGH� EHGULMI�� PHW� HHQ� GXLGHOLMN� DFFHQW� RS� GH� YHHKRXGHULM��

9RRU�EHSDDOGH�DNNHUERXZJHELHGHQ��]HHNOHLJHELHGHQ�HQ�YHHQNRORQLDOH�JHELH�
GHQ��RQWEUDN�KHW�GH�RQGHU]RHNVFRPPLVVLH�]HOIV�DDQ�EUXLNEDUH�JHJHYHQV�RYHU�

GH� EHGULMIVYRHULQJ�� +LHU� KDG� KHW� RRUGHHO� YDQ� GH� ORNDOH� ODQGERXZFRQVXOHQW�

GDQ�RRN�YDDN�HHQ�EHVOLVVHQGH�LQYORHG�RS�GH�FODVVLILFDWLH��,Q�DQGHUH�JHELHGHQ�

VFKDNHOGH�KHW�LQVWLWXXW�GH�UHJLRQDOH�ODQGERXZFRQVXOHQWHQ�LQ�RP�GH�VWDWLVWLVFK�

JHJHYHQV�WH�WRHWVHQ�HQ�GH�GDDUXLW�JHWURNNHQ�FRQFOXVLHV�]RQRGLJ�ELM�WH�VWHOOHQ��

'H� VDPHQVWHOOHUV� YDQ� KHW� UDSSRUW� OLFKWWHQ� GH� NHX]H� YDQ� FULWHULD� VOHFKWV�

VXPPLHU� WRH�� 8LWJDQJVSXQW� ZDV�� ¶$DQ� GH� NHX]H� YDQ� GH� NHQJHWDOOHQ� OLJW� GH�
JHGDFKWH� WHQ�JURQGVODJ��GDW�GH�EHGULMIVUHVXOWDWHQ�DIKDQNHOLMN�]LMQ�YDQ�KHW�QL�

YHDX�YDQ�GH�EHGULMIVYRHULQJ��KHWZHON�RS�]LMQ�EHXUW�ZHHU�LQ�KRJH�PDWH�ZRUGW�

EHwQYORHG� GRRU� GH� SURGXNWLH�RPVWDQGLJKHGHQ�� 'H� NHQJHWDOOHQ� RYHU� GH� EH�

GULMIVYRHULQJ� HQ� GH� SURGXNWLH�RPVWDQGLJKHGHQ� YRUPHQ� LQ� GH]H� JHGDFKWHQ�

JDQJ� GXV� HHQ� LQGLFDWLH� YRRU� KHW� ZHOYDDUWVQLYHDX·� @ A � 'H� EHGULMIVYRHULQJ� ZDV�

RQGHUYHUGHHOG�LQ�QHJHQ�NHQJHWDOOHQ��'H�HHUVWH�GULH�KDGGHQ�EHWUHNNLQJ�RS�GH�
YHHEH]HWWLQJ��PHONYHH��YDUNHQV�HQ�NLSSHQ��RS�HHQ�EHGULMI��GLH�GH�RQGHU]RH�

NHUV� UHODWHHUGHQ� DDQ� KHW� SHUFHQWDJH� JHPDDLG� KRRLODQG�� ,PPHUV�� HHQ� ODJH�

PHONYHHEH]HWWLQJ� JLQJ� JHSDDUG� PHW� H[WHQVLHI� JUDVODQGJHEUXLN� HQ� GXLGGH� RS�

HHQ�UHODWLHYH�DFKWHUVWDQG��'H�GDDURSYROJHQGH�GULH�NHQJHWDOOHQ�PDWHQ�GH�PR�

GHUQLVHULQJ� DDQ� GH� KDQG� YDQ� GH� JHKDQWHHUGH� ZHUNPHWKRGHQ�� :LH� ELMYRRU�

EHHOG�KHW�KRRL�QRJ�UXLWHUGH�²�KHW�LQ�VFKRYHQ�RS]HWWHQ�YDQ�KHW�JHZDV�²�ZDV�
RXGHUZHWV�� WHUZLMO� KHW� JHEUXLN� YDQ� HHQ� VLOR� YRRU� PRGHUQLVHULQJ� VWRQG�� +HW�

]HYHQGH�NHQJHWDO�UHSUHVHQWHHUGH�GH�JUDDG�YDQ�PHFKDQLVDWLH��ELMYRRUEHHOG�GH�

DDQZH]LJKHLG�YDQ�HHQ�DDUGDSSHOURRLPDFKLQH���KHW�DFKWVWH�KHW�JHFRQWUROHHUGH�

SHUFHQWDJH�PHONYHH��'LW�ODDWVWH�JDI�HHQ�EHKRRUOLMNH�LQGLFDWLH�YDQ�KHW�VWUHYHQ�

������������������������������������������������
@ A�BDC C E F�G5E C>H>IKJ G�HML�N5N5EOE P1Q J L�C E R�G�L�C>J Q H SUT�VUW
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QDDU�HHQ�JRHG�SURGXFW��RPGDW�GH�ERHU�]LFK�PRHVW� DDQVOXLWHQ�ELM�HHQ�PHON�

FRQWUROHYHUHQLJLQJ��,Q�KHW�QHJHQGH�NHQJHWDO�VWRQG�KHW�DUEHLGVHIIHFW�FHQWUDDO��

*HPHWHQ� ZHUG� KHW� DDQWDO� VWDQGDDUGXUHQ� SHU� YROZDDUGLJH� DUEHLGVNUDFKW�� HHQ�

VWDWLVWLVFK�PRGHO�GDW�GH�DI]RQGHUOLMNH�ZHUN]DDPKHGHQ�RS�KHW�EHGULMI�VWDQGDDU�

GLVHHUGH� WRW� HHQ� PHHWEDDU� JHKHHO� X Y � +RRJ� ZDV� JXQVWLJ�� ODDJ� GXLGGH� RS� HHQ�
UHODWLHYH�DFKWHUVWDQG��'H�RQGHU]RHNVFRPPLVVLH�OLHW�GH]H�IDFWRU�]ZDDUGHU�PHH�

WHOOHQ�GDQ�GH�DQGHUH�DFKW� X Z �
'H�FDWHJRULH�UXLPWHOLMNH�SURGXFWLHRPVWDQGLJKHGHQ�KDG�EHWUHNNLQJ�RS�GH�

JURRWWH�YDQ�GH�EHGULMYHQ�HQ�GH�YHUNDYHOLQJVWRHVWDQG��%LM�KHW�HHUVWH�ZDUHQ�GH�

RQGHU]RHNHUV�YRRUDO�JHwQWHUHVVHHUG�LQ�KHW�DDQWDO�EHGULMYHQ�YDQ�PLQGHU�GDQ���

KHFWDUH��RPGDW�GH]H�QDXZHOLMNV�LQ�HHQ�EHKRRUOLMN�LQNRPHQ�NRQGHQ�YRRU]LHQ��
+HW�WZHHGH�ZDV�HHQ�FRPELQDWLH�YDQ�NDYHOJURRWWH�HQ�DDQWDO�NDYHOV�SHU�EHGULMI��

8LWGUXNNHOLMN�VWHOGH�GH�FRPPLVVLH�YDVW�GDW�KLHUPHH�JHHQ�HQNHOH�XLWVSUDDN�ZDV�

JHGDDQ�RYHU�GH�FXOWXXUWHFKQLVFKH�NDQW�YDQ�GH�]DDN��2YHU�RQWVOXLWLQJ��ZDWHU�

EHKHHUVLQJ�HQ�GHUJHOLMNH�KDG�]H�JHHQ�JHJHYHQV��'H�FRPPLVVLH�+HOOLQJD��GLH�

HHQ� VRRUWJHOLMNH� SULRULWHLWHQOLMVW� YRRU� GH� UXLOYHUNDYHOLQJ� VDPHQVWHOGH�� PRHVW�

GDDURYHU� XLWNRPVW� JHYHQ�� 'LW� UDSSRUW� YDQ� GH� &HQWUDOH� &XOWXXUWHFKQLVFKH�
&RPPLVVLH� YHUVFKHHQ� LQ� VHSWHPEHU� ����� RQGHU� GH� WLWHO�0HHUMDUHQSODQ� YRRU�

UXLOYHUNDYHOLQJ� HQ� DQGHUH� FXOWXXUWHFKQLVFKH� ZHUNHQ� LQ� 1HGHUODQG�� 'DDULQ� ZHUG�

RQRPZRQGHQ�YDVWJHVWHOG�GDW�KHW� DDQWDO� ERHUHQ�PRHVW� YHUPLQGHUHQ�RP�HHQ�

JH]RQGH�DJUDULVFKH�HFRQRPLH�WH�NXQQHQ�JDUDQGHUHQ� X [ �5XLOYHUNDYHOLQJ�PRHVW�

OHLGHQ� WRW� HIILFLsQWHUH� EHGULMIVYRHULQJ� HQ� JURWH� EHGULMYHQ�� 'H� FRPPLVVLH�

+HOOLQJD�RQWZLNNHOGH�GULH�VFHQDULR·V�ZDDUYDQ�XLWHLQGHOLMN�GH�YHUVLH�GLH�YRRU�

]DJ� LQ� KHUYHUNDYHOLQJ� YDQ� �������� KHFWDUH� WXVVHQ� ����� HQ� ����� DOV� QRUP�
ZHUG�JHEUXLNW�LQ�GH�GLVFXVVLHV�RYHU�GH�VWUHHNYHUEHWHULQJ��

2RN�LQ�GH�FDWHJRULH�¶VRFLDOH�RPVWDQGLJKHGHQ·�RQGHUVFKHLGGH�GH�FRPPLV�

VLH�YLHU�NHQJHWDOOHQ��ZDDUELM�]H�DOV�PRWWR�KDQWHHUGH��¶HHQ�WDOULMNH�ERHUHQVWDQG�

HQ�HHQ�ZHOYDUHQGH�ERHUHQVWDQG� ]LMQ� LQ�RQV� ODQG�RQYHUHQLJEDDU·��=H�PDW�GH�

YHUJULM]LQJ�²�GLH�PRGHUQLVHULQJ�YHUKLQGHUGH�²�ODQGERXZRQGHUZLMV��JUDDG�YDQ�

RUJDQLVDWLH� HQ� KHW� DDQWDO� PHHZHUNHQGH� ]RRQV� YDQ� ��� MDDU� HQ� RXGHU� GLH� DOV�
EHGULMIVRSYROJHUV�ZHUGHQ�JH]LHQ��'H�PHHVWH�]RRQV�EHVORWHQ�QDPHOLMN��YROJHQV�

FLMIHUV�JHEDVHHUG�RS�GH�/DQGERXZWHOOLQJ�YDQ�������WXVVHQ�KXQ���H�HQ���H�MDDU�

RP�ERHU�WH�ZRUGHQ��'H�RUJDQLVDWLHJUDDG�PDW�GH�FRPPLVVLH�DDQ�GH�KDQG�YDQ�

EH]RHNHQ� YDQ� GH� YHUJDGHULQJHQ� YDQ� GH� VWDQGVRUJDQLVDWLHV�� +HW� DDQWDO� OHGHQ�

JHUHODWHHUG� DDQ� KHW� DDQWDO� EH]RHNHUV� YDQ� YHUJDGHULQJHQ� OHYHUGH� HHQ� ]RJH�

QDDPGH�DFWLYLWHLWHQLQGH[�RS��2YHULJHQV�PRHW�PHQ�GLW�WRFK�HQLJV]LQV�UHODWLYH�
UHQ��ZDQW�YHUJDGHULQJHQ�YDQ�DQGHUH�GDQ�VWDQGVRUJDQLVDWLHV�ZDUHQ�LQ�GLW�FLMIHU�

QLHW�LQEHJUHSHQ��:HO�VORRW�HHQ�GHUJHOLMNH�RQGHU]RHNVPHWKRGH�DDQ�RS�GLH�YDQ�

������������������������������������������������
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GH�:DJHQLQJVH�6FKRRO��2RN�GDDU�VWHOGHQ�GH�RQGHU]RHNHUV�GDW�HHQ�KRJH�RU�

JDQLVDWLHJUDDG�ZHHV�RS�GH�DDQZH]LJKHLG�YDQ�UHODWLHI�PRGHUQH�ERHUHQ��

'H�FRPPLVVLH�EHQDGUXNWH�LQ�KDDU�UDSSRUW�GDW�]H�VOHFKWV�HHQ�YROJRUGH�YDQ�

XUJHQWLH�ZLOGH�YDVWVWHOOHQ��2YHU�GH�RRU]DNHQ�YDQ�KHW�DFKWHUEOLMYHQ�KDG�HQ�JDI�

]H�JHHQ�HQNHOH�DDQZLM]LQJ�RI�YHUNODULQJ��'LW�ODDWVWH�ZDV�GHHOV�LQKHUHQW�DDQ�GH�
NHXV�YDQ�NHQJHWDOOHQ��'H]H�NHQJHWDOOHQ�VWHOGHQ�HHQ�YROJRUGH�VDPHQ�YDQ�DFKWHU�

VWDQGJHELHGHQ� RS� JURQG� YDQ� YRRUDI� YDVWJHVWHOGH� FULWHULD�� =H� PDWHQ� QLHW� GH�

ZHUNHOLMNH� DFKWHUVWDQG�� GLH� ELMYRRUEHHOG� RRN� GRRU� DQGHUH� IDFWRUHQ� YHURRU�

]DDNW� NRQ� ZRUGHQ�� 'H� WDEHOOHQ� NXQQHQ� GDDURP� RS� WZHH� PDQLHUHQ� ZRUGHQ�

EHRRUGHHOG�� ,Q� GH� HHUVWH� SODDWV� NXQQHQ� GH� FULWHULD� HQ� ZDDUGHULQJVPHWKRGH�

NXQQHQ�QDGHU�JHDQDO\VHHUG�ZRUGHQ��:DDURP�NRRV�GH�FRPPLVVLH�YRRU�GH]H�
HQ�QLHW�YRRU�DQGHUH�FULWHULD"�,Q�GH�WZHHGH�SODDWV�LV�KHW�PRJHOLMN�GH�KRPRJH�

QLWHLW�YDQ�YHUVFKLOOHQGH�UHJLR·V�WH�EHNLMNHQ�GRRU�GH�VWDQGDDUGGHYLDWLH�HQ�YDULD�

WLHFRsIILFLsQW�WH�EHSDOHQ���

$DQ�GH�FULWHULD�YDOW�QDWXXUOLMN�RQPLGGHOOLMN�RS�GDW�GH�FRPPLVVLH�QHUJHQV�

GH� LQNRPHQVSRVLWLH�YDQ�GH�ERHUHQ�FDOFXOHHUGH��+HW�RQWEUDN�KDDU�QDDU�HLJHQ�

]HJJHQ�DDQ�EHWURXZEDUH�JHJHYHQV��QLHW� LQ�GH� ODDWVWH�SODDWV�RPGDW�]H�KHW� LQ�
NRPHQ� ]RX� PRHWHQ� EHSDOHQ� YDQ� HHQ� UHHNV� YDQ� MDUHQ� RP� IOXFWXDWLHV� LQ� GH�

UHQWDELOLWHLW�YDQ�GH�YHUVFKLOOHQGH�SURGXFWLHULFKWLQJHQ��DNNHUERXZ��YHHKRXGH�

ULM�HQ]RYRRUW��WH�NXQQHQ�YHUGLVFRQWHUHQ��,Q�GH�WZHHGH�SODDWV�ZDUHQ�GH�FULWHULD�

VWHUN�JHUHODWHHUG�DDQ�KHW�JHPHQJGH�EHGULMI��=HYHQ�FULWHULD�YDQ�GH�EHGULMIVYRH�

ULQJ�YHURQGHUVWHOGHQ�GDW�HU�VSUDNH�ZDV�YDQ�HHQ�YHHVWDSHO�RS�KHW�EHGULMI��*HHQ�

ZRQGHU�GXV�GDW�GH�FRPPLVVLH�YRRU�GH�]HHNOHLJHELHGHQ�HQ�YHHQNRORQLDOH�VWUH�

NHQ��ZDDU�GH� DNNHUERXZ�GRPLQDQW�ZDV�� JHHQ�PHHWUHVXOWDWHQ�NRQ�SUHVHQWH�
UHQ�� 2RN� GH� DI]RQGHUOLMNH� FULWHULD� NXQQHQ� EHNULWLVHHUG� ZRUGHQ�� =R� EHRRU�

GHHOGH�GH�FRPPLVVLH�KHW� OLGPDDWVFKDS�YDQ�HHQ�VWDQGVRUJDQLVDWLH�SRVLWLHI��GDW�

YDQ�DOOHUOHL�DQGHUH�RUJDQLVDWLHV�²�GLH�ORNDDO�VRPV�EHODQJULMNHU�ZDUHQ�²�OLHW�]H�

HFKWHU�EXLWHQ�EHVFKRXZLQJ��2RN�GH�SRVLWLH�YDQ�GH�ERHULQ�YHUGLVFRQWHHUGH�]H�

QHUJHQV�� %LM� GH� YHUNDYHOLQJVFULWHULD� KLHOG� ]H� JHHQ� UHNHQLQJ� PHW� GH� NOHLQH�

WXLQERXZHUV��7URXZHQV��W\SLVFKH�WXLQERXZJHELHGHQ�DOV�GH�]XLGHOLMNH�'XLQ�
VWUHHN��*HHVWPHUDPEDFKW�HQ�'UHFKWHUODQG�NZDPHQ�KHOHPDDO�QLHW�LQ�GH�WHOOLQ�

JHQ�YRRU���

'H�NHQJHWDOOHQ�JDYHQ�HHQ�LGHH�YDQ�GH�KRPRJHQLWHLW�YDQ�HHQ�ODQGERXZUH�

JLR��(HQ�YHUJHOLMNLQJ�YDQ�GH�VWDQGDDUGGHYLDWLH��HQ�WHU�FRQWUROH�YDQ�GH�YDULD�

WLHFRsIILFLsQWHQ�� OHHUW�GDW�GLH�HHQYRUPLJKHLG�QRJDO�YHUVFKLOGH�� ,Q�ZH]HQ�JDI�

GH�FRPPLVVLH�HHQ�EHHOG�YDQ�GH�DFKWHUVWDQG�]RDOV�]LM�GLH�]DJ��'RRUGDW�]LM�]LFK�
EDVHHUGH�RS�VWDWLVWLVFKH�JHJHYHQV�ZHNWH�]H�GH�VXJJHVWLH�HHQ�UHsOH�OLMVW�VDPHQ�WH�

VWHOOHQ��PDDU�GLH�LV�QRRLW�PHHU�GDQ�HHQ�ZDDUGHULQJ�YDQ�GH�ZHUNHOLMNKHLG�JH�

ZHHVW��%RYHQGLHQ�JDI�]LM�DDQ�GH�YHUVFKLOOHQGH�VWUHNHQ�]RJHQDDPGH�JHZRJHQ�

JHPLGGHOGH�ZDDUGHULQJVFLMIHUV��]RQGHU�WH�YHUDQWZRRUGHQ�KRH�GLH�ZHJLQJ�KDG�

SODDWVJHYRQGHQ�� +RHZHO� HU� VWDWLVWLVFK� QRJDO� ZDW� YLHO� DDQ� WH� PHUNHQ� RS� KHW�
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UDSSRUW�YDQ�KHW�/(,��EHWHNHQGH�GLW�QLHW�GDW�KHW�HHQ�RQEHWURXZEDDU� UDSSRUW�

ZDV�� 'H� UHJLRQDOH� ODQGERXZFRQVXOHQWHQ� FRQWUROHHUGHQ� QDPHOLMN� GH� UHVXOWD�

WHQ�� 'H� FRPPLVVLH� YURHJ� DDQ� KHQ� YRRU� GH� YHUVFKLOOHQGH� JHPHHQWHQ� HHQ�

ZDDUGHULQJ�WH�JHYHQ�YDQ�GH�EHGULMIVYRHULQJ��GH�EHGULMIVJURRWWH��GH�YHUNDYHOLQJ�

HQ� RQWVOXLWLQJ��GH� ZDWHUEHKHHUVLQJ� HQ� GH� LQVWHOOLQJ� YDQ� GH� EHYRONLQJ��'H]H�
OLMVW� ZHUG� JHEUXLNW� RP� GH� VWDWLVWLVFKH� UHVXOWDWHQ� WH� YHULILsUHQ� HQ� ]RQRGLJ� WH�

FRUULJHUHQ� � � �
�

7DEHO�����:DDUGHULQJ�YDQ�GH�UHODWLHYH�DFKWHUVWDQG�LQ�YHUVFKLOOHQGH�ODQGERXZJHELHGHQ�

YROJHQV�KHW�UDSSRUW�'H�ODQGERXZNXQGLJ�DFKWHUJHEOHYHQ�JHELHGHQ�������

� $DQWDO�JHELH�

GHQ�

/DDJVWH�ZDDU�

GHULQJ��������

+RRJVWH�ZDDU�

GHULQJ��������

6WDQGDDUG�

GHYLDWLH�

=HHNOHLJHELHGHQ� ��� ����� ����� �����

5LYLHUNOHLJHELHGHQ� ��� ����� ����� �����

:HLGHVWUHNHQ� ��� ����� ����� �����

=DQGJURQGHQ� ��� ����� ����� �����
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����� ���K�5���
�5�%���
���c�
����� ������� ���������������U���U�
��� ��� � ���%�%�����' �¡c�U�¢�K���
�������¢£ � ���U������� �����5��� �'� � �1¤
�K�U�¢��� �U�������K���c���
����������� �'�K�
¥U��¦���£ � � ¦K§�� ¦�¦U�' 
¨©� ����ª
«%¬- ®�¯1°�±�²5³�´�µ�³
¯1°�¶ ·%®�¸ ¹
º ¬ » ·�¬>±5 ¬ ¼�¬>¯�·�¬>±�¶ ¬>°�¬>¯�¶ ¯�½%¬>°�¬ »  ®�¯1°
¾�¿-¬>¯¢À ³1» ¼�¬ Á%Â Ã £ Ä�ÅM� �'�����U�U���
��Æ�Ç
È�É
Ê ¤�Ç1Ë�Ä�Ç
ÈU 

�
�
%LM� KHW� DQDO\VHUHQ� YDQ� GH� NHQJHWDOOHQ� YDOOHQ� YHUVFKLOOHQGH� ]DNHQ� RS�� ,Q� GH�

HHUVWH�SODDWV�ZDV�GH�YDULDWLH�LQ�GH�]HHNOHLJHELHGHQ�KHW�KRRJVW��WDEHO�������'H�

VWDQGDDUGGHYLDWLH�ZDV�RS�GH�]DQGJURQGHQ�KHW�ODDJVW��QDPHOLMN�������

�

7DEHO�����:DDUGHULQJ�YDQ�GH�DFKWHUVWDQG�ELM�EHGULMIVYRHULQJ��UXLPWHOLMNH�RPVWDQGLJKH�

GHQ�HQ�VRFLDOH�RPVWDQGLJKHGHQ�RS�JURQG�YDQ�KHW�UDSSRUW�RYHU�GH�ODQGERXZNXQGLJ�DFK�

WHUJHEOHYHQ�JHELHGHQ�������

� %HGULMIVYRHULQJ� 5XLPWHOLMNH�SUR�

GXFWLHRPVWDQGLJ�

KHGHQ�

6RFLDOH�RPVWDQGLJ�

KHGHQ�

� *HP��

ZDDUGH�

ULQJ�

6WDQ�

GDDUGGH�

YLDWLH�

*HP��

ZDDUGH�

ULQJ�

6WDQ�

GDDUGGH�

YLDWLH�

*HP��

ZDDUGH�

ULQJ�

6WDQGDDUG�

GHYLDWLH�

=HHNOHLJHELHGHQ� �� �� ����� ����� ����� �����

5LYLHUNOHLJHELHGHQ� ����� ����� ����� ����� ����� �����

:HLGHVWUHNHQ� ����� ����� ����� ����� ����� �����

=DQGJURQGHQ� ����� ����� ����� ����� ����� �����
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'LW�EHWHNHQW�GDW�KLHU�HHQ�UHODWLHI�KRPRJHQH�DFKWHUVWDQGVVWUXFWXXU�EHVWRQG��,Q�

GH�DQGHUH�JHELHGHQ�ODJ�GH�VWDQGDDUGGHYLDWLH�WXVVHQ�GLH�YDQ�GH�]DQGJURQGHQ�HQ�

]HHNOHLJHELHGHQ�� KRHZHO� GLW� JHWDO� ELM� GH� 9HHQNRORQLsQ� YHUWHNHQG� LV�� RPGDW�

KHW� KLHU� VOHFKWV� GULH� VWUHNHQ� EHWURI�� 2YHULMVVHO�� *HOGHUODQG�� 8WUHFKW� HQ�

1RRUG�%UDEDQW�EOHNHQ�GH�PHHVW�KRPRJHQH�DFKWHUVWDQGVLWXDWLH�WH�KHEEHQ��GH�
SURYLQFLHV�GXV�GLH�YULMZHO�JHKHHO�XLW�]DQG�HQ�NRPJURQGHQ�EHVWRQGHQ��9RRU�

GH� DI]RQGHUOLMNH� NHQJHWDOOHQ� EOLMNW� GH� VWDQGDDUGGHYLDWLH� YRRU� GH� UXLPWHOLMNH�

RPVWDQGLJKHGHQ�DORP�KRRJ��WDEHO�����HQ�������0HW�DQGHUH�ZRRUGHQ��UXLOYHU�

NDYHOLQJV��HQ�ZDWHUVFKDSVEHKHHUVLQJVSURMHFWHQ�ZDUHQ�RYHUDO�QRRG]DNHOLMN��

%LM� GH� ZDDUGHULQJ� YDQ� GH� DFKWHUVWDQG� ELQQHQ� GH� SURYLQFLHV� VSULQJHQ� HU� LQ�

*URQLQJHQ�GULH�JHELHGHQ�XLW��'H�WRHVWDQG�RS�GH�]DQGJURQGHQ�=XLGHOLMN�:HV�
WHUNZDUWLHU�� :HVWHUZROGH� HQ� *RUHFKW� ZDDUGHHUGH� GH� FRPPLVVLH� EHGXLGHQG�

VOHFKWHU� GDQ� HOGHUV� LQ� GH�SURYLQFLH�� =LM� WHNHQGH� KLHUELM� DDQ�� ¶'H� JURWH� YHU�

VFKLOOHQ�LQ�VWUXFWXXU�WXVVHQ�GH�RQGHUVFKHLGHQH�GHOHQ�YDQ�GH�SURYLQFLH�JHYHQ�

DDQOHLGLQJ�WRW�EHODQJULMNH�YHUVFKLOOHQ�LQ�ZHOYDDUWVSHLO·� Î Ï �
�

7DEHO�����:DDUGHULQJ�YDQ�GH�SURYLQFLDOH�DFKWHUVWDQG�YROJHQV�KHW�UDSSRUW�RYHU�GH�ODQG�
ERXZNXQGLJ�DFKWHUJHEOHYHQ�JHELHGHQ�������

� *HPLGGHOGH�

ZDDUGHULQJ�SHU�

JHPHHQWH�

6WDQGDDUGGHYLDWLH� $DQWDO�JHPHHQWHQ�

*URQLQJHQ� ����� ����� ���

)ULHVODQG� ����� ����� ���

'UHQWKH� ����� ����� ���

2YHULMVVHO� ����� ����� ���

*HOGHUODQG� ����� ����� ���

8WUHFKW� ����� ����� ���

1RRUG�+ROODQG� ����� ����� ���

=XLG�+ROODQG� ����� ����� ����

=HHODQG� ����� ����� ����

1RRUG�%UDEDQW� ����� ����� ����

/LPEXUJ� ����� ����� ����Ð©Ñ Ò�Ó�Ô
Õ%Ö-× Ø�Ù1Ú�Û�Ü5Ý�Þ�ß�Ý
Ù1Ú�à á%Ø�â ã
ä Ö å á�Ö>Û5× Ö æ�Ö>Ù�á�Ö>Û�à Ö>Ú�Ö>Ù�à Ù�ç%Ö>Ú�Ö å × Ø�Ù1Ú
è�é-Ö>Ù¢ê Ý1å æ�Ö ë%ì í î ï�ðMÑ ñ'ò�ó�ÓUôUñ�õ
ó�ö�÷
ø�ù
ú û
�
,Q� )ULHVODQG� ZHUGHQ� 'H� :RXGHQ�� HHQ� WZHHWDO� JHPHHQWHQ� LQ� GH� YHHQZHL�

GHVWUHHN��+DVNHUODQG�HQ�*DDVWHUODQG��HQ�YRRUDO�GH�)ULHVH�HLODQGHQ��XLWJH]RQ�

GHUG�6FKLHUPRQQLNRRJ��DOV�PLQGHU�EHRRUGHHOG��,Q�'UHQWKH�YLHOHQ�YRRUDO�GH�

1RRUGHOLMNH�UDQGJHPHHQWHQ��NRS�YDQ�'UHQWKH��RS��+LHU�ZDV�GH�ZDDUGHULQJ�

YDQ�GH�FRPPLVVLH�]HOIV� VOHFKWHU�GDQ�RS�GH�FHQWUDOH�]DQGJURQGHQ��2SYDOOHQG�

ZDV� GDW� GH� WRHVWDQG� LQ� GH� HVGRUSHQ�� ZDDU� GH� RXGH� ODQGERXZVWUXFWXXU� QRJ�

GRPLQDQW�ZDV��JHPLGGHOG�VOHFKWHU�ZDV�GDQ�RS�GH� ODWHU� LQ�FXOWXXU�JHEUDFKWH�

������������������������������������������������
Î Ï Õ%Ö-× Ø�Ù1Ú�Û�Ü5Ý�Þ�ß�Ý
Ù1Ú�à á%Ø�â ã
ä Ö å á�Ö>Û5× Ö æ�Ö>Ù�á�Ö>Û�à Ö>Ú�Ö>Ù
üOö�ýKû
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JURQGHQ��,Q�'UHQWKH�VSURQJHQ�GH�YHHQNRORQLDOH�JHELHGHQ�HU�QRJ�SRVLWLHI�HUW��

PDDU� 2YHULMVVHO� ZHUG� RYHU� GH� JHKHOH� OLQLH� PDWLJ� EHRRUGHHOG�� 'H� NRS� YDQ�

2YHULMVVHO� ZDV� YROJHQV� GH� FRPPLVVLH� YRRU� HHQ� JURRW� JHGHHOWH� SUREOHHPJH�

ELHG�� ,Q� KHW� ]DQGJHGHHOWH�� GDW� WRFK� DO� VOHFKW� ZHUG� EHRRUGHHOG�� EHVWRQGHQ�

H[WUHPH�SUREOHHPJHELHGHQ��'H�FRPPLVVLH�QRHPGH�5LMVVHQ��:LHUGHQ��+RO�
WHQ��0DUNHOR�HQ�+HOOHQGRRUQ��*HOGHUODQG�EHRRUGHHOGH�]LM�QRJ�VOHFKWHU��ZDW�

YHURRU]DDNW�ZHUG�GRRU�GH�ODJH�ZDDUGHULQJ�YDQ�GH�NRPJURQGHQJHELHGHQ��

,Q� 8WUHFKW� HQ�1RRUG�+ROODQG� ODJ� GH� JHPLGGHOGH� ZDDUGHULQJ� KRJHU� GDQ�

HOGHUV�� 6OHFKWV� KHW� *RRLODQG� YLHO� RS� GRRU� HHQ� ODDJ� FLMIHU�� ,Q� =XLG�+ROODQG�

ZHUGHQ� GH� HLODQGHQ� 9RRUQH�3XWWHQ� HQ� *RHUHH�2YHUIODNNHH� ODDJ� JHZDDU�

GHHUG��+HHO�=HHODQG� VFRRUGH� UHODWLHI� ODDJ�� LQ�KHW�ELM]RQGHU�7KROHQ�6W��3KL�
OLSVODQG�HQ�GH�=DN�YDQ�=XLG�%HYHODQG��9RRU�1RRUG�%UDEDQW�JROG�KHW]HOIGH�

DOV�YRRU�*HOGHUODQG��GH�ODJH�VFRUHV�ZHUGHQ�RRN�KLHU�YRRUDO�YHURRU]DDNW�GRRU�

GH� JHELHGHQ� PHW� NRPJURQGHQ�� ,Q� /LPEXUJ� WHQ� VORWWH� VFRRUGH� KHW� ]XLGHOLMN�

GHHO�YDQ�GH�SURYLQFLH� ODJHU�GDQ�KHW�²�GRRU�GH�FRPPLVVLH� DO�HYHQPLQ�KRRJ�

JHZDDUGHHUGH���QRRUGHOLMN�JHGHHOWH��

�'H�/DQGHOLMNH�/DQGERXZYRRUOLFKWLQJVUDDG�EHVSUDN�KHW�YHUVODJ�RS����MXQL�
����� þ ÿ � +HW� UDSSRUW� ZHUG� YHUGHGLJG� GRRU� 5LMQHYHOG�� GLH� VDPHQ� PHW� 0DULV�

RYHU�KHW�NOHLQH�ERHUHQYUDDJVWXN�KDG�JHVFKUHYHQ��'H�OHGHQ�YDQ�GH�UDDG�ULFKW�

WHQ� KXQ� NULWLHN� KRRIG]DNHOLMN� RS� WZHH� SXQWHQ�� QDPHOLMN� GH� VXEMHFWLHYH� LQ�

EUHQJ�YDQ�GH�ULMNVODQGERXZFRQVXOHQWVFKDSSHQ��GLH�KDGGHQ�KXQ�HLJHQ�EHODQ�

JHQ��HQ�GH�RQPRJHOLMNKHLG�RP�HHQ�YHUJHOLMNLQJ�WH�PDNHQ�RS�ODQGHOLMN�QLYHDX��

7RFK�EHVORRW�GH�UDDG�HHQ�HLQGYHUVLH�WH�PDNHQ�YDQ�KHW�UDSSRUW�� ,Q�GH� ODWHUH�

GLVFXVVLHV�KHHIW�KHW�UDSSRUW�JHHQ�QDGUXNNHOLMNH�URO�JHVSHHOG��=LMQ�ZDDUGH�OLJW�
DFKWHUDI�EH]LHQ�LQ�KHW�IHLW�GDW�KHW�HHQ�HHUVWH�SRJLQJ�ZDV�RP�GH�DFKWHUVWDQGV�

JHELHGHQ�LQ�NDDUW�WH�EUHQJHQ��'DDUELM�KDQWHHUGHQ�GH�RQGHU]RHNHUV�HHQ�¶HHQ�

YRXGLJH·�PHWKRGH��ZDDULQ�]LM� DDQ�GH�KDQG�YDQ�HQNHOH�GLUHFW�ZDDUQHHPEDUH�

IDFWRUHQ�GH�DFKWHUVWDQG�YDQ�HHQ�JHELHG�EHSDDOGHQ��9DQ�HHQ�PHQWDOLWHLWVRQGHU�

]RHN�ZDV�JHHQ�VSUDNH��

$OOH�PRRLH�ULFKWOLMQHQ�HQ�FULWHULD�WHQ�VSLMW�KDG�GH�/DQGHOLMNH�/DQGERXZ�
YRRUOLFKWLQJVUDDG�RRN� WH�PDNHQ�PHW�GH�SUDNWLVFKH�XLWYRHUEDDUKHLG�� ,Q������

ZDV� HU� ¶VOHFKWV·� GULH� PLOMRHQ� JXOGHQ� EHVFKLNEDDU� YRRU� GH� VWUHHNYHUEHWHULQJ��

+HW�PLQLVWHULH�YDQ�/DQGERXZ�VWHOGH�GH�NHX]H�YDQ�JHELHGHQ�GDDURP�DDQYDQ�

NHOLMN�XLW��RPGDW�0DQVKROW�KRRSWH�JHGXUHQGH�GH� IRUPDWLHRQGHUKDQGHOLQJHQ�

YDQ�KHW�QLHXZ�WH�YRUPHQ�NDELQHW�PHHU�JHOG�LQ�GH�ZDFKW�WH�NXQQHQ�VOHSHQ� þ þ �
,Q������ZDV�HU�DDQYDQNHOLMN�DPSHU�JHQRHJ�JHOG�YRRU�GH�VWDUW�YDQ�YLMI�QLHXZH�
VWUHHNYHUEHWHULQJVSODQQHQ��WHUZLMO�HU�WZLQWLJ�DDQYUDJHQ�WHU�EHRRUGHOLQJ�ODJHQ��

9RRUDO� GH� VWDI� GLH� GH� KXLVKRXGHOLMNH� YRRUOLFKWLQJ� PRHVW� YHU]RUJHQ�� GUHLJGH�

ELM�DDQYDDUGLQJ�YDQ�DOOH�DDQYUDJHQ�RYHUEHODVW�WH�UDNHQ��'H�GLUHFWLH�¶$NNHU��HQ�

������������������������������������������������
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:HLGHERXZ·�YDQ�KHW�PLQLVWHULH�YDQ�/DQGERXZ�VWHOGH�GDDURP�YRRU�UXLOYHUND�

YHOLQJVJHELHGHQ�YRRUUDQJ�WH�YHUOHQHQ��%RYHQGLHQ�PRHVW�EHNHNHQ�ZRUGHQ�RI�

KHW�JHELHG�ULMS�ZDV�YRRU�VWUHHNYHUEHWHULQJ��RI�HU�DQLPR�ZDV�RQGHU�GH�EHYRO�

NLQJ��RI�GH�5/9'�YROGRHQGH�ZDV� LQJHEXUJHUG� LQ�KHW�JHELHG��RI�HU� VRFLDDO�

HFRQRPLVFKH�YRRURQGHU]RHNHQ�ZDUHQ�YHUULFKW�HQ�RI�GH�ULMNVODQGERXZFRQVX�
OHQWHQ�KHW�H[WUD�ZHUN�DDQNRQGHQ� @ A ��

'H� GLUHFWLH� ¶$NNHU� HQ� :HLGHERXZ·� VWHOGH� ]HOI� YRRU� RP� KHW� /DQG� YDQ�

+HXVGHQ� HQ� $OWHQD�� +DDUVWHHJ�� /HHQGH�� (HGH� �=HHODQG�� HQ� GH� ]DQGGRUSHQ�

YDQ�GH�JHPHHQWH�$QORR� WH� VHOHFWHUHQ��'H� UHGHQHQ�ZDUHQ�GLYHUV�� ,Q�/HHQGH�

ELMYRRUEHHOG�KDG�GH�5/9'�YDVWH�YRHW� DDQ�GH�JURQG�JHNUHJHQ�GRRU� HU� HHQ�

NHUQ�YDQ�UDWLRQDOLVDWLHEHGULMYHQ�WH�YRUPHQ��$QGHUHQ��(H[W�HQ�*DVWHUHQ�JHQR�
WHQ�GH�YRRUNHXU�RPGDW�GH�$PHULNDDQVH�KRRJOHUDDU� -��.HXU�HQ�GLHQV�YURXZ�

'�� .HXU� HHQ� VWXGLH� YDQ� KHW� JHELHG� KDGGHQ� JHPDDNW�� =LM� YHUULFKWWHQ� LQ� GH�

SHULRGH�VHSWHPEHU������WRW�MXQL������HHQ�SDUWLFLSHUHQG�RQGHU]RHN��¶SDUWLFL�

SDQW�REVHUYDWLRQ·�� LQ�KHW�]DQGGRUS�$QGHUHQ��+HW�YHUVODJ�YDQ�GDW�RQGHU]RHN�

YHUVFKHHQ�LQ������RQGHU�GH�WLWHO�7KH�'HHSO\�5RRWHG��D�VWXG\�RI�D�'UHQWV�&RP�

PXQLW\�LQ�WKH�1HWKHUODQGV��XLWJHJHYHQ�GRRU�GH�$PHULFDQ�(WKQRORJLFDO�6RFLHW\��
'H�DXWHXUV�ZLOGHQ�EHVFKULMYHQ�KRH�GH�FXOWXUHOH�RPJHYLQJ�YDQ�$QGHUHQ�PHGH�

EHSDDOG�ZDV�GRRU�GH�QDWXXUOLMNH�RPJHYLQJ��'LW�ZDV�NRUWRP�HHQ�JHQXDQFHHU�

GH� YDULDQW� YDQ� HHQ� YHURXGHUGH� GHWHUPLQLVWLVFK� JHRJUDILVFKH� RSYDWWLQJ�� =LM�

VFKLOGHUGHQ�$QGHUHQ�DOV�HHQ�UHODWLHI�JHwVROHHUG�'UHQWV�]DQGGRUS��¶WKH�SHRSOH�

RI� $QGHUHQ� DUH� OLWWOH� FRQFHUQHG� ZLWK� WKH� QDWLRQDO� JRYHUQPHQW�� H[FHSW�

WKURXJK�WKH�V\PERO�RI�WKH�4XHHQ·� @ B �'H�DUPH�]DQGJURQGHQ�HQ�GH�DI]RQGHULQJ�

YDQ�GH�UHVW�YDQ�1HGHUODQG�YHURRU]DDNWHQ�YROJHQV�GH�$PHULNDDQVH�RQGHU]RH�
NHUV�HHQ�DXWDUNLVFKH�GRUSVHFRQRPLH�HQ�HHQ�SROLWLHNH�DXWRQRPLH��%RYHQGLHQ�

OHLGGHQ� ]H� WRW� HHQ� KHFKWH�� HJDOLWDLUH� JHPHHQVFKDS�� +HW� HFRQRPLVFKH� LVROH�

PHQW�ZDV�ZHOLVZDDU�YHUGZHQHQ��PDDU�RS�FXOWXUHHO�WHUUHLQ�ZDV�GH�DI]RQGHULQJ�

YDQ� GH� EXLWHQZHUHOG� QRJ� VWHHGV� JURRW�� ¶7KH� IDUPHU� LV� VWLOO� SV\FKRORJLFDOO\�

JHDUHG� WR� LVRODWLRQ�� DQG� WKH� VXFFHVVIXO� IXQFWLRQLQJ� RI� WKH� VHYHUDO� FR�

RSHUDWLYHV��WKH�HPSKDVLV�RQ�HTXDO�FKDQFHV�IRU�DOO��DV�LQ�WKH�ORWWHULHV��RQ�HTXDO�
WUHDWPHQW�IRU�DOO�FKLOGUHQ��DV�WKH�6W��1LFRODDV�IHDVW�DQG�RQ�WKH�DQQXDO�VFKRRO�

WULS��DQG�WKH�JUHDW�XQLIRUPLW\�LQ�KRXVHKROG�DFFRXWUHPHQWV��IRRG�DQG�FORWKLQJ��

DOO�SRLQW�WR�WKH�FRQWLQXHG�LQWHUHVW�LQ�WKH�FRQFHSW�RI�FR�RSHUDWLYH�FRPPXQDO�

LVP�WKDW�IRU�VR�ORQJ�SUHYDLOHG�LQ�WKH�ROG�HV�YLOODJHV·� A C ��
�'H�$PHULNDDQVH�RQGHU]RHNHUV�RQGHUKLHOGHQ�FRQWDFWHQ�PHW�GH�*URQLQJVH�

FXOWXXUVRFLRORRJ�3�-��%RXPDQ��PDDU�QLHW��RI� LQ�HON�JHYDO�PLQGHU��PHW�+RI�
VWHH��:HO�OLHWHQ�]LM�]LFK�DGYLVHUHQ�GRRU�:LOOLQJH�3ULQV�9LVVHU��+HW�ERHN�YDQ�

GH� .HXUV� LV� LQWHUHVVDQW�� RPGDW� KHW� HHQ� DQGHUH� LQYDOVKRHN� KDG� GDQ� GH� WRHQ�

������������������������������������������������
@ A�D�E�F�G�H�IJ�G�H�K�L�M�N�O P Q�R�N;H�K�L�M�S�T�U	V�W�T�T�X O P Y�Z�[ P L�\*] X K�K+M�G�^	_�`aW�N�X \�K+M�N�X P L�\8_	bcQ�K�L�U�K�X Ped5f�b�g�G�h I8P N�U�V;NF*[ X NiN�R�j
W�N�X S�N�[ N�X P L�\*] k�O K�L�L�N�LmlnM�T�T�X3E>oqp r
@ B3scN�U�X�G3t3u5vxw�v v y�z {n| }�}i~ v�w����e��~ ��w+{n} �c�e�;| v���~ �a� }��>�e���5� ~ {n� ��~ u5v1�;v�~ u5v | z ���*w���G�dig���r
A C3scN�U�X�G3t3u5vxw�v v y�z {n| }�}i~ v�w5G�dig�d�r
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JDQJEDUH� VRFLRJUDILVFKH�VWXGLHV��9DQ�HHQ�NZDQWLWDWLHYH�EHQDGHULQJ�ZDV�QDX�

ZHOLMNV�VSUDNH��,Q�ZH]HQ�ZDV�KHW�ERHN�HHQ�SRJLQJ�RP�+RIVWHHV�WUDGLWLRQHOH�

ERHUHQJHPHHQVFKDS�WH�EHVFKULMYHQ��]RQGHU�HHQ�YHUZLM]LQJ�QDDU�KDDU�PRGHUQH�

WHJHQKDQJHU�� ,QWHJHQGHHO�� EHLGH� $PHULNDQHQ� VFKUHYHQ� RYHU� GH� WUDGLWLRQHOH�

FXOWXXU�LQ�$QGHUHQ��¶:KLOH�EHQGLQJ�WR�WKH�ZLQGV�DQG�VWRUPV�RI�ERWK�PLQRU�
DQG�FDWDFO\VPLF�FKDQJHV�LQ�QDWXUH�DQG�FXOWXUH��LW�KDV��VR�WKH�DXWKRUV�EHOLHYH��

WKH�KDUGLKRRG�WR�VXUYLYH�IRU�ORQJ�\HDUV�WR�FRPH·� � � �2YHULJHQV�KHHIW�$QGHUHQ�

GH�VWDWXV�YDQ�VWUHHNYHUEHWHULQJ�QRRLW�YHUZRUYHQ��KRHZHO�KHW�GXV�YROJHQV�KHW�

ERHN�YDQ�GH�.HXUV�HHQ�KRRJVW�WUDGLWLRQHHO�GRUS�ZDV��

,Q� VHSWHPEHU� ����� YROJGHQ� ULFKWOLMQHQ� YRRU� GH� NHXV� YDQ� VWUHHNYHUEHWH�

ULQJVJHELHGHQ�GLH�GH�UHJHOV�XLW������YHUYLQJHQ� � � �'H�QLHXZH�LQVWUXFWLHV�ZDUHQ�
JHsQW�RS�GH�RQWZLNNHOGH�SUDNWLMN��9RRURS�VWRQG�GDW�UXLOYHUNDYHOLQJVJHELHGHQ�

GH�YRRUNHXU�JHQRWHQ�ELM�DDQZLM]LQJ�YDQ�QLHXZH�VWUHHNYHUEHWHULQJHQ��,Q�GH]H�

JHELHGHQ�GHHG�GH�RYHUKHLG� LPPHUV�KRJH� LQYHVWHULQJHQ� LQ�FXOWXXUWHFKQLVFKH�

ZHUNHQ�HQ�VWUHHNYHUEHWHULQJ�NRQ�KHW�UHQGHPHQW�YDQ�GH�UXLOYHUNDYHOLQJ�YHU�

KRJHQ��*HELHGHQ�ZDDU�JHHQ�UXLOYHUNDYHOLQJ�SODDWVYRQG��VORRW�GH�/DQGERXZ�

YRRUOLFKWLQJVUDDG� QLHW� XLW�� +LHU� VWHOGH� GH� UDDG� GH� NHXV� DIKDQNHOLMN� YDQ� GH�
¶PHQWDOH�JHVWHOGKHLG�YDQ�GH�EHYRONLQJ·��0HW�DQGHUH�ZRRUGHQ��JHELHGHQ�PHW�

HHQ�JURWH�VRFLDOH�DFKWHUVWDQG�EHKRRUGHQ�RRN�WRW�GH�GRHOJURHS��,Q�GH]H�JHELH�

GHQ� NRQ� GRRU� VWUHHNYHUEHWHULQJ� GH� DFKWHUVWDQG� HQLJV]LQV� ZRUGHQ� LQJHORSHQ�

HQ�ZDV�KHW�VWUHHNYHUEHWHULQJVSURMHFW�ERYHQGLHQ�WH�EHVFKRXZHQ�DOV�HHQ�PRJH�

OLMNH�YRRUEHUHLGLQJ�RS�HHQ�DDQVWDDQGH�UXLOYHUNDYHOLQJ���

'H�VWUHHNYHUEHWHULQJ�¶(OLP�+ROODQGVFKHYHOG·��JHPHHQWH�+RRJHYHHQ��ZDV�

HHQ�WUHIIHQG�YRRUEHHOG�YDQ�KRH�GH�5/9'�SUREHHUGH�GH�JHHVWHQ�ULMS�WH�PD�
NHQ�YRRU�HHQ�UXLOYHUNDYHOLQJ��+HW�PLQLVWHULH�NRRV�GLW�JHELHG�LQ������XLW�DOV�

VWUHHNYHUEHWHULQJ��KRHZHO�YyyU������QLHW�JHVWDUW�NRQ�ZRUGHQ�PHW�HHQ�UXLO�

YHUNDYHOLQJ�� 'H� EHYRONLQJ� PRHVW� HFKWHU� ¶JHUHHG� ZRUGHQ� JHPDDNW� YRRU� NR�

PHQGH� VWUXFWXXUZLM]LJLQJ·� � � � +RIVWHHV� DIGHOLQJ� DDQ� GH� /DQGERXZKRJHVFKRRO�

WH�:DJHQLQJHQ�KDG�LQ�GH�SHUVRRQ�YDQ�:LFKHUV�HHQ�]HHU�XLWJHEUHLG�VRFLRJUD�

ILVFK�RQGHU]RHN�LQ�(OLP�+ROODQGVFKHYHOG�JHGDDQ��GDW�LQ������ZHUG�JHSXEOL�
FHHUG� � � �:LFKHUV�QDP�GDDULQ� HHQ� OLMVW�RS�PHW� WDFKWLJ� FRQFOXVLHV�RYHU�EHYRO�

NLQJ�� FXOWXXUSDWURRQ�� DUEHLG�� JRGVGLHQVW�� SROLWLHN� HQ]RYRRUW�� 6DPHQJHYDW�

VWHOGH�KLM�GDW�LQ�KHW�JHELHG�YDQXLW�HHQ�KLVWRULVFK�JHJURHLG�LVROHPHQW�HHQ�HLJHQ�

FXOWXXUSDWURRQ�ZDV�RQWVWDDQ��GDW� YROVWUHNW�XLW�GH� WLMG�ZDV��$UPRHGH�KDG�GH�

ZDDUGHQ� HQ� QRUPHQ� VWHUN� EHSDDOG�� =R� VWUHHIGHQ� DUEHLGHUV� HUQDDU� HHQ� HLJHQ�

EHGULMI� WH� EHJLQQHQ�� ZDDUGRRU� HU� YHOH� NOHLQH� EHGULMIMHV� LQ� KHW� JHELHG� ZDUHQ�

������������������������������������������������
� �3�c�������3�3�5�x��� � ��� �n� ���i� ���5�� i¡� �¢
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RQWVWDDQ��,Q�(OLP�EHGURHJ�GH�JHPLGGHOGH�EHGULMIVJURRWWH������KHFWDUH�HQ� LQ�

+ROODQGVFKHYHOG������KHFWDUH��'H�EHGULMYHQ�ZDUHQ�RRUVSURQNHOLMN�EHGRHOG�DOV�

QHYHQZHUN]DDPKHLG��¶(HQ�EHGULMIVHFRQRPLVFKH�GRRUGHQNLQJ�LV�GDDUGRRU�QLHW�

WHQ�YROOH�DDQZH]LJ�� WHUZLMO�PHQ�EHSHUNW�EOLMIW� LQ�]LMQ� LQLWLDWLHYHQ·� Ó Ô �:LFKHUV�

FRQVWDWHHUGH� GDW� GRRU� UXLOYHUNDYHOLQJ� ZHOOLFKW� GH� RPYDQJ� YDQ� GH� EHGULMYHQ�
YHUJURRW�NRQ�ZRUGHQ��PDDU�GDW�PRJHOLMNHUZLMV�WH�ZHLQLJ�PHQVHQ�EHUHLG�]RX�

GHQ�]LMQ�KXQ�DJUDULVFK�EHVWDDQ�RS�WH�JHYHQ��+LM�DGYLVHHUGH�GDQ�RRN�RP�JH�

QRHJHQ�WH�QHPHQ�PHW�HHQ�PLQGHU�JXQVWLJH�EHGULMIVJURRWWH� Ó Õ ��
�

�
�

$FKWHUDI�ULMVW�GH�YUDDJ�KRH�JURQGLJ�GH�YRRUOLFKWHUV�YDQ�GH�5/9'�KHW�UDSSRUW�

KHEEHQ�EHVWXGHHUG��DDQJH]LHQ�GH�GLHQVW�SUHFLHV�GLH�PRHLOLMNKHGHQ�WHJHQNZDP�

GLH�:LFKHUV�PLQ�RI�PHHU�KDG�YRRUVSHOG��'H�YRRUOLFKWLQJVGLHQVW�ZDV�LQ������

LQ�GLW�JHELHG�EHJRQQHQ�PHW�DJUDULVFK�VRFLDOH�HQ�KXLVKRXGHOLMNH�YRRUOLFKWLQJ��

'H� WHFKQLVFKH� YRRUOLFKWLQJ� ZDV� XLWJHVWHOG�� ,Q� GH� ORRS� YDQ� ����� EOHHN� GLH�

NHXV�WRFK�PLQGHU�JHOXNNLJ��(HQ�EHODQJULMN�GHHO�YDQ�GH�EHYRONLQJ�PRHVW�HP�
SORRL� JDDQ� ]RHNHQ� EXLWHQ� GH� ODQG�� HQ� WXLQERXZ�� ZDDUGRRU� HU� EHKRRUOLMNH�

ZHHUVWDQG� RQWVWRQG� WHJHQ� GH� VWUHHNYHUEHWHULQJ�� 'H� ZHLQLJH� DJUDULsUV� GLH�

ZHOZLOOHQG�ZDUHQ�¶VWDDQ�YRRU�HHQ�GHHO��HYHQDOV�GH�RYHUJURWH�PHHUGHUKHLG�YDQ�

GH�]LFK�DJUDULVFK�QRHPHQGH�EHYRONLQJ��DUJZDQHQG�WHJHQRYHU�LHGHU��ZLH�GDQ�

RRN��GLH�NRPW�SUDWHQ�RYHU�DQGHUH�PRJHOLMNKHGHQ��RI�GLW�QX�DQGHUH�PRJHOLMN�

������������������������������������������������
Ó Ô�ÖÍ× Ø�Ù�Ú�Û Ü Ý	Þaß à�ß�ánß�á�â�ß ã ä5ß�á�Ý�å	å�æ�ç
Ó Õ�ÖÍ× Ø�Ù�Ú�Û Ü Ý	Þaß à�ß�ánß�á�â�ß ã ä5ß�á�Ý�åiè�é	ê*å�è�ë�ç

9HHO�ERHUHQ�LQ�(OLP�+ROODQGVFKHYHOG��VWUHHNYHUEHWHULQJ�
¶+RRJHYHHQ·��YHU]HWWH�]LFK�WHJHQ�GH�YHUQLHXZLQJHQ��
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KHGHQ�]LMQ�ZDW�EHWUHIW�EHURHS��RI�DQGHUH�PRJHOLMNKHGHQ�ZDW�EHWUHIW�KHW�KXLV�

KRXGHQ�� =LM� ]LMQ� VOHFKWV� WH� EHQDGHUHQ� �«�� RS�KXQ� HLJHQ� YODN� HQ� GDW� LV� KHW�

WHFKQLVFK�HFRQRPLVFKH� YODN·� ì í � 7K�-�� 7LHQVWUD�� ULMNVODQGERXZFRQVXOHQW� WH�

'UHQWKH�� SOHLWWH� HU� ELM� GH� /DQGHOLMNH� /DQGERXZYRRUOLFKWLQJVUDDG� YRRU� GH�

EHYRONLQJ� WH� (OLP�+ROODQGVFKHYHOG� YLD� GH]H� PHWKRGH� WH� ZLQQHQ� YRRU� GH�
VDQHULQJVJHGDFKWH�RRN�DO�ZDV�GH�UXLOYHUNDYHOLQJ�LQ������YDQ�GH�XUJHQWLHOLMVW�

DIJHYRHUG�HQ�PLQVWHQV�YLMI�MDDU�XLWJHVWHOG���

(HQ� LQWHULP�YHUVODJ� YDWWH� GH� NZHVWLH� VSLWV� VDPHQ�� +HW� FRQVWDWHHUGH� GDW��

WRHQ�GH�YRRUOLFKWHUV�LQ�(OLP�ELM�GH�WXLQERXZHUV�GH�UXLOYHUNDYHOLQJ�DDQNDDUW�

WHQ��YHHUWLJ�YDQ�GH� ]HVWLJ� DDQZH]LJHQ�GH� ]DDO� YHUOLHWHQ��9ROJHQV�KHW�YHUVODJ�

ULHS� GH� KRRIG�LQJHQLHXU�GLUHFWHXU� YDQ� GH� &XOWXXUWHFKQLVFKH� 'LHQVW� GDDURS�
ZDQKRSLJ�XLW�� ¶0DDU�ZDW�ZLOOHQ�MXOOLH�GDQ"·�:DDURS�ppQ�YDQ�GH�DDQZH]LJHQ�

GH�JHYOHXJHOGH�ZRRUGHQ�VSUDN�� ¶:LH�ZROOHQ�QLNV��PDDU�LH�ZROOHQ�ZDW·��:LM�

ZLOOHQ�QLNV�� MXOOLH�ZLOOHQ�ZDW�� ì ì �7RHQ�KHW�PLQLVWHULH�YDQ�/DQGERXZ�LQ������

GH� UXLOYHUNDYHOLQJ� GHILQLWLHI� DIEOLHV�� EOHHI� RYHULJHQV� ZHO� LHGHUHHQ� LQ� GH� ]DDO�

]LWWHQ��(OLP�+ROODQGVFKHYHOG�ZDV�QDWXXUOLMN�HHQ�EUDQGKDDUG�YDQ�ERHUHQYHU]HW�

WHJHQ� GH� EHPRHLHQLV� YDQ� RYHUKHLG� HQ� VWDQGVRUJDQLVDWLHV�� 'H� ZHLJHULQJ� YDQ�
HHQ�DDQWDO�ERHUHQ�RP�HHQ�ELMGUDJH�WH�EHWDOHQ�DDQ�KHW�/DQGERXZVFKDS�OHLGGH�

LQ������WRW�HHQ�YRONVRSURHU� ì î �+HW�JHELHG�ZDV�QLHW�UHSUHVHQWDWLHI�YRRU�DQGHUH�

VWUHHNYHUEHWHULQJHQ�� KRHZHO� GH� 5LMNVODQGERXZYRRUOLFKWLQJ� RRN� HOGHUV� GH�

DJUDULVFK�VRFLDOH�YRRUOLFKWLQJ�LQ]HWWH�RP�ERHUHQ�RYHU�WH�KDOHQ�LQ�WH�VWHPPHQ�

PHW�HHQ�UXLOYHUNDYHOLQJ���

'H�LQ�VHSWHPEHU������XLWJHYDDUGLJGH�ULFKWOLMQHQ�JDYHQ�YRRU�KHW�HHUVW�RRN�

HHQ� LQGLFDWLH� YDQ� GH�RPYDQJ� YDQ� GH� VWUHHNYHUEHWHULQJVSURMHFWHQ��2QGHU� GH�
HHUVWH� QHJHQWLHQ� DDQJHZH]HQ� JHELHGHQ� ZDUHQ� HQNHOH� ]HHU� RPYDQJULMNH�� 'H�

VWUHHNYHUEHWHULQJ� 1RRUGZHVW�9HOXZH� RPYDWWH� RQJHYHHU� ������� KHFWDUH� HQ�

������ERHUGHULMHQ��KHW�*URQLQJVH�=XLGHOLMN�:HVWHUNZDUWLHU��������KHFWDUH�HQ�

������ERHUHQEHGULMYHQ��(HQ�GHUJHOLMNH�RPYDQJ�KLQGHUGH�KHW�GRHO��ZDQW�KHW�

LQWHQVLHYH�FRQWDFW�PHW�GH�ERHUHQ��GDW�KHW�PLQLVWHULH�QRRG]DNHOLMN�DFKWWH��ZDV�

ELM�GHUJHOLMNH�RPYDQJULMNH�SURMHFWHQ�QLHW�PHHU�JRHG�PRJHOLMN��'H�/DQGHOLMNH�
/DQGERXZYRRUOLFKWLQJVUDDG�DGYLVHHUGH�GDQ�RRN�JURWH�JHELHGHQ�RS�WH�VSOLWVHQ�

LQ�VWUHHNYHUEHWHULQJVJHELHGHQ�YDQ�PD[LPDDO�WZHH��WRW�GULHKRQGHUG�ERHUGHULM�

HQ��'RRU�YHUYROJHQV� LQ�KHW�RSJHGHHOGH�JHELHG�GH�VWUHHNYHUEHWHULQJVSODQQHQ�

DFKWHU�HONDDU�XLW�WH�YRHUHQ��NRQGHQ�GH�YRRUOLFKWHUV�ERYHQGLHQ�PD[LPDDO�SUR�

ILWHUHQ�YDQ�GH�HUYDULQJHQ�GLH�HHUGHU�ZDUHQ�RSJHGDDQ� î ï �'DW�JHEHXUGH�ELMYRRU�

������������������������������������������������
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EHHOG�LQ�:HVWHUZROGH��ZDDU�GH�5/9'�KHW�JHELHG�LQ�YLHU�EORNNHQ�YHUGHHOGH��

'H�VWUHHNYHUEHWHULQJ�]RX�LQ�GH�YROJRUGH�:HGGH�%HOOLQJZROGH��9ODJWZHGGHU�

(VVHQ�� 6ODQJHQERUJ� HQ� 2QVWZHGGH� ZRUGHQ� DDQJHSDNW�� 8LWHLQGHOLMN� ]LMQ�

VOHFKWV�GH�HHUVWH�WZHH�DDQ�ERG�JHNRPHQ� W X �
1D� GH� DDQZLM]LQJ� DOV� VWUHHNYHUEHWHULQJ� GLHQGH� ]R� VSRHGLJ� PRJHOLMN� HHQ�

VWUHHNYHUEHWHULQJVFRPPLVVLH� WH� ZRUGHQ� EHQRHPG�� ¶+LHUELM� NDQ� ZRUGHQ� RS�

JHPHUNW��GDW�KHW�YDQ�JURRW�EHODQJ�LV��ZDQQHHU�JH]RFKW�ZRUGW��QDDU�OHLGLQJJH�

YHQGH�ILJXUHQ�XLW�GH�DJUDULVFKH�EHYRONLQJ�YDQ�KHW�JHELHG��GLH�YROGRHQGH�WLMG�

HQ� EHODQJVWHOOLQJ� KHEEHQ� YRRU� KHW� VWUHHNYHUEHWHULQJVZHUN·� W Y � 9ROJHQV� GH�

ULFKWOLMQHQ�YDQ�GH�/DQGERXZYRRUOLFKWLQJVUDDG�NRQGHQ�GH�ULMNVODQGERXZFRQ�

VXOHQWHQ�� KRRIG�LQJHQLHXU�GLUHFWHXU� YDQ� GH� &XOWXXUWHFKQLVFKH� 'LHQVW�� OHL�
GLQJJHYHQGHQ� YDQ� ODQGERXZERHNKRXGEXUHDXV�� OHHUNUDFKWHQ� XLW� KHW� ODQG�

ERXZRQGHUZLMV��YHUWHJHQZRRUGLJHUV�YDQ�JHPHHQWH�HQ�SURYLQFLH��EHVWXXUVOH�

GHQ�YDQ�YHUHQLJLQJHQ�HQ�GHUJHOLMNH�DOV�DGYLVHUHQGH�OHGHQ�RSWUHGHQ��2S�GH]H�

ZLM]H�SUREHHUGH�GH�RYHUKHLG�HHQ�]R�EUHHG�PRJHOLMN�GUDDJYODN�WH�FUHsUHQ�RQ�

GHU�GH�KHOH�EHYRONLQJ�LQ�HHQ�VWUHHNYHUEHWHULQJ��%HKDOYH�GLW�GUDDJYODN�ELQQHQ�

GH� UHJLR� ZDV� HHQ� UHJHOPDWLJ� FRQWDFW� WXVVHQ� UXLOYHUNDYHOLQJVFRPPLVVLH� HQ�
VWUHHNYHUEHWHULQJVFRPPLVVLH� HYHQHHQV� YDQ� EHODQJ�� %RYHQGLHQ� ZDV�� ZDQQHHU�

GH�VWUHHNYHUEHWHULQJ�LQ�ppQ�YDQ�GH�QHJHQ�RQWZLNNHOLQJVJHELHGHQ�ODJ��RYHUOHJ�

PHW�GH�XLW�GLHQ�KRRIGH�RQWVWDQH�FRPPLVVLHV�JHZHQVW� W Z �2RN�KLHUXLW�EOLMNW�GDW�

GH� VWUHHNYHUEHWHULQJ� DDQYDQNHOLMN� QLHW� HHQ� SURMHFW� YDQ� KHW� PLQLVWHULH� YDQ�

/DQGERXZ�DOOHHQ�ZDV��'H�FRQWDFWHQ�WXVVHQ�GH�PLQLVWHULHV�GLH�EHWURNNHQ�ZD�

UHQ�ELM�GH�RQWZLNNHOLQJVJHELHGHQ��EHVWRQGHQ�RRN�RS�GH�¶ZHUNYORHU·��

'H� RS]HW� YDQ� KHW� VWUHHNYHUEHWHULQJVSODQ� PRHVW�� EHKDOYH� LQ� HHQ� YRRURQ�
GHU]RHN�� YRRU]LHQ� LQ� HHQ�YRRUOLFKWLQJVSODQ� HQ� MDDUSURJUDPPD�� RS� WH� VWHOOHQ�

GRRU�GH�VWUHHNYHUEHWHULQJVFRPPLVVLH��'H�LQKRXG�YDQ�KHW�SODQ�ZDV�QLHW�DOOHHQ�

VWHUN�DIKDQNHOLMN�YDQ�GH�SUREOHPDWLHN�LQ�KHW�JHELHG��PDDU�RRN�YDQ�GH�UXLOYHU�

NDYHOLQJ��GH�ODQGERXZNXQGLJH�DFKWHUVWDQG�HQ�KHW�QLYHDX�HQ�GH�RQWZLNNHOLQJ�

YDQ�GH�EHYRONLQJ��%LM�GH�XLWYRHULQJ�VWRQG�VFKROLQJ�YDQ�GH�EHYRONLQJ�YRRURS��

+HW�SODQ�PRHVW��YROJHQV�GH�QLHXZH�ULFKWOLMQHQ��]RZHO�WHFKQLVFK�HFRQRPLVFKH�
YRRUOLFKWLQJ� �YHHYRHGLQJ�� DUEHLGVRUJDQLVDWLH� HQ� EHGULMIVJHERXZHQ�� RPYDWWHQ�

DOV�−�]HNHU�LQ�JHELHGHQ�PHW�YHHO�NOHLQH�EHGULMYHQ�−�DJUDULVFK�VRFLDOH�YRRUOLFK�

WLQJ��EHURHSVNHX]H��HPLJUDWLH�HQ�YHUSODDWVLQJ�YDQ�ERHUGHULMHQ��HQ�KXLVKRXGH�

OLMNH�YRRUOLFKWLQJ��+HW�VWUHHNYHUEHWHULQJVSODQ�PRHVW�YRRUDO�FR|UGLQHUHQG�]LMQ��
+HW�JDQJEDDU�JHZRUGHQ�RQGHUVFKHLG�WXVVHQ�YRRUEHUHLGLQJVIDVH��KRRIGSHULRGH�

HQ�GH�SHULRGH�YDQ�QD]RUJ� LQ�GH� VWUHHNYHUEHWHULQJ�ZHUG�JHKDQGKDDIG�� ,Q�GH�

YRRUEHUHLGLQJVIDVH�ZHUGHQ�GH�SODQQHQ�XLWJHZHUNW�PHW�HQLJH�ILQDQFLsOH�VWHXQ�

������������������������������������������������
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YDQ� GH� RYHUKHLG�� GH� KRRIGSHULRGH� JHEUXLNWH� PHQ� YRRU� GH� GDDGZHUNHOLMNH�

XLWYRHULQJ�HQ�GH�SHULRGH�YDQ�QD]RUJ�RQGHU�DQGHUH�YRRU�GH�HLQGYHUVODJJHYLQJ��

'H�HHUGHU�JHRSSHUGH�GXXU�YDQ�GH�VWUHHNYHUEHWHULQJ�²�GULH�WRW�YLMI�MDDU�²�ZHUG�

HQLJV]LQV�ORVJHODWHQ��:HOLVZDDU�GURQJ�GH�/DQGHOLMNH�/DQGERXZYRRUOLFKWLQJV�

UDDG� HURS� DDQ� GDW� LQ� GH� SODQQHQ� WHUPLMQHQ� ZHUGHQ� JHQRHPG��PDDU� GH� UDDG�
VXJJHUHHUGH� QX� YLHU� MDDU� YRRU� GH� KRRIGSHULRGH� HQ� ppQ� i� WZHH� MDDU� YRRU� GH�

QD]RUJ��,Q�HON�JHYDO�OHHN�PHQ�QX�PLQGHU�JHSRUWHHUG�YRRU�GH�H[WUHHP�ODQJH�

SHULRGHV�GLH�KHW�PLQLVWHULH�YRRU�VRPPLJH�VWUHHNYHUEHWHULQJHQ�²�¶1RRUGZHVW�

9HOXZH·� YLMIWLHQ� MDDU�� ¶/DQG� YDQ� +HXVGHQ� HQ� $OWHQD·� HQ� ¶2RVWHOLMNH�

/DQJVWUDDW·�EHLGH�GHUWLHQ�MDDU�²�KDQWHHUGH��*HJHYHQ�KHW�IHLW�GDW�GH�YRRUEHUHL�

GLQJ�RRN�YDDN�ppQ�WRW�WZHH�MDDU�GXXUGH��ZDV�GDDUPHH�GH�GXXU�YDQ�GH�VWUHHN�
YHUEHWHULQJ�RP�HQ�QDELM�YLMI�WRW�DFKW�MDDU��$DQYDQNHOLMN�ZHUNWH�KHW�PLQLVWHULH�

ELM� GH� VWUHHNYHUEHWHULQJHQ� QRJ� PHW� HHQ� EUHHG� VFDOD� DDQ� SUHPLHV�� PDDU� GDW�

YHUPLQGHUGH�HQ�YRRUDO�WLMGHQV�GH�DDQORRSSHULRGH�YHUVWUHNWH�KHW�ELM�YRRUNHXU�

JHHQ�SUHPLHV�PHHU��'H�KRRIGSHULRGH�PRHVW�LQ�JHELHGHQ�PHW�HHQ�UXLOYHUNDYH�

OLQJ�YODN�YRRU�WRHZLM]LQJ�YDQ�GH�NDYHOV�DDQ�GH�QLHXZH�HLJHQDUHQ�EHJLQQHQ��,Q�

JHELHGHQ�ZDDU�GLW�QLHW�VSHHOGH�EHJRQ�GH]H�WHUPLMQ�¶DOV�GH�EHYRONLQJ�YROGRHQ�
GH� ULMS� ZRUGW� JHDFKW� RP� XLWYRHULQJ� YDQ� SODQQHQ� WHU� KDQG� WH� QHPHQ·� � � � 'H�

QD]RUJ��ZDDUYRRU�GH�HUYDULQJ�RQWEUDN��ZDV�EHGRHOG�DOV�DIURQGLQJ�YDQ�GH�OR�

SHQGH� DFWLYLWHLWHQ�HQ� DOV� YRRUW]HWWLQJ�YDQ�EHGULMIVHFRQRPLVFKH�ERHNKRXGLQ�

JHQ���

'H� SRVLWLH� YDQ� GH� KXLVKRXGHOLMNH� YRRUOLFKWLQJ� HQ� GH� DJUDULVFK�VRFLDOH�

YRRUOLFKWLQJ� LQ� KHW� VWUHHNYHUEHWHULQJVSODQ� EOHHI� ODQJ�RQGXLGHOLMN�� :HOLVZDDU�

ZDV�HU�RQGHU�OHLGLQJ�YDQ�+RIVWHH�LQ�GH�SHULRGH�����������LQ�GH�&RPPLVVLH�
:HO]LMQ�WHQ�3ODWWHODQGH�JHZHUNW�DDQ�GH�QRWD�$JUDULVFK�6RFLDOH�9RRUOLFKWLQJ��PDDU�

GLW�PRHW� WRFK�YRRUDO�EHVFKRXZG�ZRUGHQ�DOV�HHQ� ¶WKHRUHWLVFKH�H[HUFLWLH·�GLH�

QLHW�JHEDVHHUG�ZDV�RS�HHQ�YRRUOLFKWLQJVSUDNWLMN��9LD�GH�&RPPLVVLH�:HO]LMQ�

WHQ� 3ODWWHODQGH� YRQGHQ� GH� ZHWHQVFKDSSHOLMNH� LGHHsQ� RYHU� VWUHHNYHUEHWHULQJ�

HQ�DJUDULVFK�VRFLDOH�YRRUOLFKWLQJ�KXQ�ZHJ�QDDU�GH�XLWYRHUGHUV�� ,Q�KHW�HHUVWH�

GHHO� YDQ� GH� QRWD��$VSHFWHQ� URQGRP� GH� DJUDULVFK�VRFLDOH� YRRUOLFKWLQJ�� EHSOHLWWH� GH�
FRPPLVVLH� HHQ� LQWHJUDOH� DDQSDN� YDQ� GH� YRRUOLFKWLQJ�� %RYHQGLHQ� PRHVW� GH�

]HOIZHUN]DDPKHLG�YDQ�GH�DJUDULsU�EHYRUGHUG�ZRUGHQ��=LM�DGYLVHHUGH�GXV�QDDVW�

WHFKQLVFKH�HQ�EHGULMIVHFRQRPLVFKH�RRN�VRFLDOH�YRRUOLFKWLQJ�WH�YHU]RUJHQ��$O�

HHUGHU�� LQ�������KDG�GH�PLQLVWHU�YDQ�/DQGERXZ�RS�YUDJHQ�YDQ�.DPHUOHGHQ�

]LMQ�GHILQLWLH�HQ�RSYDWWLQJHQ�YDQ�VRFLDOH�YRRUOLFKWLQJ�JHJHYHQ��¶2QGHU�VRFLDOH�

YRRUOLFKWLQJ�LQ�GH�ODQGERXZ�YHUVWDDW�RQGHUJHWHNHQGH�GLH�YRRUOLFKWLQJ��ZHONH�
QDDVW�HQ�PHGH�LQ�DDQVOXLWLQJ�RS�GH�WHFKQLVFKH�HQ�EHGULMIVHFRQRPLVFKH�YRRU�

OLFKWLQJ�JHJHYHQ�]DO�PRHWHQ�ZRUGHQ�HQ�WHQ�GRHO�KHHIW�KHW�DJUDULVFK�EHGULMI�LQ�

������������������������������������������������
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]LMQ�JHKHHO�]R�JH]RQG�PRJHOLMN�WH�PDNHQ��'LW�EHWUHIW�LQ�KHW�DOJHPHHQ�JHVSUR�

NHQ�YRRUOLFKWLQJ�RYHU� DOOH� YUDDJVWXNNHQ��ZHONH�YHUEDQG�KRXGHQ�PHW�GH� OH�

YHQVRPVWDQGLJKHGHQ� YDQ� GH� DJUDULVFKH� EHURHSVEHYRONLQJ�� 'H]H� DJUDULVFK�

VRFLDOH�YRRUOLFKWLQJ�]DO�HU�RS�JHULFKW�]LMQ�GH�SUREOHPHQ�DDQ�WH�JHYHQ�ZHONH�

YRRU�GH�DJUDULVFKH�VDPHQOHYLQJ�YDQ�EHODQJ�]LMQ·� Ñ Ò �+LM�YRHJGH�HUDDQ�WRH�GDW�GH�
VRFLDOH�YRRUOLFKWLQJ�SULPDLU�HHQ�WDDN�YDQ�GH�DJUDULVFKH�PDDWVFKDSSHOLMNH�RUJD�

QLVDWLHV�ZDV��'H�FRPPLVVLH� UDSSRUWHHUGH�RS�KDDU�EHXUW�GDW�RQGHU� DJUDULVFK�

VRFLDOH�YRRUOLFKWLQJ�PRHVW�ZRUGHQ�YHUVWDDQ��GH�YRRUOLFKWLQJ�RYHU�DOOH�DVSHF�

WHQ��]RZHO�KXLGLJH�DOV�WRHNRPVWLJH��ZHONH�YHUEDQG�KLHOGHQ�PHW�GH�OHYHQVRP�

VWDQGLJKHGHQ�YDQ�GH� DJUDULVFKH�EHYRONLQJ��'RHO�ZDV� ¶GH�RSZHNNLQJ�YDQ�GH�

DJUDULVFKH�EHYRONLQJVJURHS�WRW�EH]LQQLQJ�RS�GH�SUREOHPHQ��ZDDUPHGH�ELM�KHQ�
HHQ�EHZXVWZRUGLQJ�YDQ�GH�SUREOHPHQ�NDQ�ZRUGHQ�EHUHLNW��+LHUGRRU�ZRUGHQ�

]LM�RQWYDQNHOLMN�YRRU�GH�PDDWUHJHOHQ�WHU�YHUEHWHULQJ�HQ�]XOOHQ�]LM�GH]H�GRRU�

HLJHQ� LQLWLDWLHYHQ� HQ� DFWLYLWHLWHQ� NXQQHQ� RQGHUVWHXQHQ� HQ� GH� GRRUZHUNLQJ�

YDQ�GH�JHWURIIHQ�PDDWUHJHOHQ�NXQQHQ�EHYRUGHUHQ·� Ñ Ó �:DDU�GH�DJUDULVFK�VRFLDOH�

YRRUOLFKWLQJ� JHHQ� VSRQWDQH� UHDFWLHV� ELM� GH� EHYRONLQJ� ]RX� RSZHNNHQ�� PRHVW�

KHW� PDDWVFKDSSHOLMN� �RSERXZ�ZHUN� ZRUGHQ� LQJHVFKDNHOG�� ¶GDW� ]LFK� GLUHFW�
ULFKW�]RZHO�RS�EHwQYORHGLQJ�YDQ�GH�OHYHQVKRXGLQJ�YDQ�GH�LQGLYLGXHQ�HQ�YDQ�

GH�JURHS��DOV�RS�GH�YRUPJHYLQJ�DDQ�HQ�GH�RQWSORRLLQJ�YDQ�GH�SODDWVHOLMNH�F�T��

UHJLRQDOH�VDPHQOHYLQJ�DOV�WRWDOLWHLW·� Ñ Ô ��
+HW� WZHHGH� GHHO� YDQ� KHW� UDSSRUW�� JHWLWHOG�&RQFUHWLVHULQJ� YDQ� HQ� VDPHQZHU�

NLQJVYRUPHQ� ELM� DJUDULVFK�VRFLDOH� YRRUOLFKWLQJ�� EHYDWWH� SUDNWLVFKH� DDQEHYHOLQJHQ�

YRRU� GH� RS]HW� YDQ� GH� DJUDULVFK�VRFLDOH� YRRUOLFKWLQJ�� 'H� ZHUNJURHS� GLH� GLW�

ODDWVWH� JHGHHOWH� YDQ� KHW� UDSSRUW� VFKUHHI� ZHUG� YRRUJH]HWHQ� GRRU� +RIVWHH��
'DDUQDDVW�]DWHQ�HU�RQGHU�DQGHUH�LQ��-��3HQGHUV��PLQLVWHULH�YDQ�/DQGERXZ��HQ�

:LOOLQJH�3ULQV�9LVVHU��9ROJHQV�GH�ZHUNJURHS�ZDV�KHW�JHGUDJ�YDQ�GH�DJUDULsU�

QLHW� LQ�GH�HHUVWH�SODDWV�RS� LQGLYLGXHOH�HQ�UDWLRQHOH�RYHUZHJLQJHQ�JHEDVHHUG��

PDDU�RS�HHQ�FXOWXXUSDWURRQ��8LW�YHUVFKLOOHQGH�RQGHU]RHNLQJHQ�ZDV�JHEOHNHQ�

GDW�GH�]RJHQDDPGH�PRGHUQH�ERHU�HHQ�JHKHHO�DQGHU�FXOWXXUW\SH�ZDV�GDQ�]LMQ�

PHHU�WUDGLWLRQHHO�LQJHVWHOGH�FROOHJD�GLH�QLHW�RSHQ�VWRQG�YRRU�YHUQLHXZLQJHQ��
'H�QRWD�PRHW�JH]LHQ�ZRUGHQ�DOV�HHQ�HHUVWH�V\VWHPDWLVFKH�SRJLQJ�GH�LQ�:D�

JHQLQJHQ�RQWZLNNHOGH�LGHHsQ�RP�WH�]HWWHQ�QDDU�GH�SUDNWLMN��+RHZHO�+RIVWHH�

KHW�UDSSRUW�QLHW�LQ�]LMQ�HHQWMH�KHHIW�JHVFKUHYHQ��NOLQNHQ�]LMQ�LGHHsQ�HU�GXLGH�

OLMN� LQ�GRRU��'H�ZHUNJURHS� OHJGH�HU� LQ�KDDU� JHGHHOWH�YDQ�GH� UDSSRUWDJH�GH�

QDGUXN�RS�GDW�LQYORHG�XLWRHIHQHQ�RS�KHW�JHGUDJVSDWURRQ�YDQ�HHQ�ERHUHQJH]LQ�

QRRG]DNHOLMN�ZDV��YRRUDO�YLD�EHwQYORHGLQJ�YDQ�GH�ERHULQ��¶2S�KHW�PHUHQGHHO�
YDQ�GH�EHGULMYHQ�EOLMNW�HHQ�QDXZH�FRUUHODWLH�WH�EHVWDDQ�WXVVHQ�GH�ZLM]H�ZDDU�

RS�KHW�KXLVKRXGHQ�EHVWXXUG�ZRUGW�GRRU�GH�ERHULQ�HQ�GH�EHGULMIVYRHULQJ�YDQ�

������������������������������������������������
Ñ Ò=Õ�ÖK×�Ø�Ù�Ú Û ×�Ü�Ù�×*Ý�Þ0ß�à�á�â�ã�ä�â�â�ß�åKß�æ�ç�è�è�é0åG×�êaë�á�æ�Ö(ß�ì íîÙ�ï�ê�ð Û Ù�ñ�Ö)×2ò�×�ó ô2ê�ê�ð Ø�õ ßaà�ö�÷�à�æ�ë
Ñ Óaø±ù�ú û:ú ü ý þ ÿ�� ý � þ ü û � ��� ��� ú � ü þ ÿ	� ü 
 ù�ß���ë
Ñ Ôaø±ù�ú û:ú ü ý þ ÿ�� ý � þ ü û � ��� ��� ú � ü þ ÿ	� ü 
 ù�ß���÷�á�ë
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GH� ERHU·�  � � $OV� WKHPD·V� YRRU� GH� DJUDULVFK�VRFLDOH� YRRUOLFKWLQJ� ZHUGHQ� JH�

QRHPG��DIYORHLLQJ�HQ�EHURHSVNHX]H�� WUDGLWLRQHOH� VDPHQZRQLQJ�HQ�KDDU�FRQ�

VHTXHQWLHV��ZHHUVWDQGHQ�ELM�DJUDULVFKH�UHFRQVWUXFWLHSODQQHQ�HQ�GH�YHUKRXGLQJ�

WXVVHQ�ERHU�HQ�ODQGDUEHLGHU��

,Q� ]LMQ� HHUVWH� LQVWUXFWLHV� RYHU� KXLVKRXGHOLMNH� HQ� DJUDULVFKH� YRRUOLFKWLQJ�
YROVWRQG� GH� /DQGHOLMNH� /DQGERXZYRRUOLFKWLQJVUDDG� DDQYDQNHOLMN� PHW� YDJH�

DDQGXLGLQJHQ�� 2YHU� KHW� DOJHPHHQ� ZHUGHQ� GH� ULFKWOLMQHQ� YRRU� GH]H� EHLGH�

YRUPHQ�YDQ�YRRUOLFKWLQJ�GRRU�GH� OHGHQ�YDQ�GH� UDDG� WH� VXPPLHU�JHYRQGHQ��

PDDU�PHQ�ZDV�KHW�RQHHQV�RYHU�ZLH�YHUDQWZRRUGHOLMN�ZDV�YRRU�GH�RSVWHOOLQJ�

YDQ�GLH�ULFKWOLMQHQ�   �3�*��.QLEEH��1&%7%��KLHOG�HHQ�SOHLGRRL�RP�GLW�DDQ�GH�

VWDQGVRUJDQLVDWLHV�RYHU�WH�ODWHQ��PDDU�3HQGHUV�ZDV�YDQ�PHQLQJ�GDW�KHW�ELM�GH�
VWUHHNYHUEHWHULQJ�RP�HHQ�LQWHJUDOH�YRUP�YDQ�YRRUOLFKWLQJ�JLQJ�HQ�]LMQ�DIGH�

OLQJ�GXV�LQYORHG�GLHQGH�WH�EHKRXGHQ��(HUGHU�DO�KDG�GH�UDDG�KLHURYHU�JHGLVFXV�

VLHHUG��7RHQ�JLQJ�KHW�RP�GH�YUDDJ�RI�GH�/DQGHOLMNH�/DQGERXZYRRUOLFKWLQJV�

UDDG� HHQ� HLJHQ� VXEFRPPLVVLH� KXLVKRXGHOLMNH� YRRUOLFKWLQJ� PRHVW� LQVWHOOHQ� � � � �
'XLGHOLMN�ZDV�GDW�GH�VWDQGVRUJDQLVDWLHV�GH]H�YRRUOLFKWLQJ�]RYHHO�PRJHOLMN� LQ�

HLJHQ�KXLV�ZLOGHQ�KRXGHQ��
(HQ� QRWLWLH� XLW� ����� OHJGH� GH� DOJHPHQH� ULFKWOLMQHQ� YRRU� GH� DJUDULVFK�

VRFLDOH� HQ� KXLVKRXGHOLMNH� YRRUOLFKWLQJ� QDGHU� YDVW� � � � � 'H� /DQGHOLMNH� /DQG�

ERXZYRRUOLFKWLQJVUDDG�YHUYLQJ�GH�HHUGHUH�SDVVDJH�LQ�GH�ULFKWOLMQHQ�XLW�������

QDPHOLMN�GDW�DJUDULVFK�VRFLDOH�YRRUOLFKWLQJ�]LFK�PRHVW�ULFKWHQ�RS�NOHLQH�ERH�

UHQ� �EHURHSVNHX]H�HQ�HPLJUDWLH���'H�QLHXZH�LQVWUXFWLH�QRHPGH�RQGHU�PHHU�

DOV�RQGHUZHUSHQ�� VRFLDDO�PDDWVFKDSSHOLMNH�JHYROJHQ�YDQ�UXLOYHUNDYHOLQJV��HQ�

VWUHHNYHUEHWHULQJVDFWLYLWHLWHQ��LQGXVWULDOLVDWLH��DIYORHLLQJ��HPLJUDWLH��VFKRRO��HQ�
EHURHSVNHX]H�� YHUHUYLQJ� HQ� EHGULMIVRSYROJLQJ�� PDDWVFKDSSHOLMNH� YHUDQGHULQ�

JHQ� RS� KHW� SODWWHODQG�� ILQDQFLsOH� YHUKRXGLQJHQ� LQ� KHW� JH]LQ� HQ� GH� SHQGHO�

WXVVHQ� ZHUN� HQ� ZRQHQ�� 'H� UDDG� PDDNWH� KHW� GRHO� YDQ� GH� DJUDULVFK�VRFLDOH�

YRRUOLFKWLQJ�GXV�YHHO�EUHGHU��2RN�GH�SDVVDJH�RYHU�GH�KXLVKRXGHOLMNH�YRRU�

OLFKWLQJ�YHUDQGHUGH��=H�OHJGH�QX�YRRUDO�GH�QDGUXN�RS�KHW�RSVSRUHQ�HQ�YHUEH�

WHUHQ�YDQ�GH�]ZDNNH�SXQWHQ�LQ�KHW�KXLVKRXGHQ���
+HW�PLQLVWHULH�YDQ�/DQGERXZ�PDDNWH� LQ������HHQ� LQYHQWDULVDWLH�YDQ�GH�

GDDGZHUNHOLMNH� KXLVKRXGHOLMNH� YRRUOLFKWLQJ� LQ� VWUHHNYHUEHWHULQJVJHELHGHQ� � � � �
'DDULQ�ZHUG�YDVWJHVWHOG�GDW�GH�KXLVKRXGHOLMNH�YRRUOLFKWLQJ�]LFK� LQ�GH]H�JH�

ELHGHQ�GRRU�KDDU�LQWHJUDOH�HQ�WLMGHOLMNH�NDUDNWHU�RQGHUVFKHLGGH�YDQ�KHW�ZHUN�

HOGHUV�� ,Q������EOHHN�HU� LQ� VOHFKWV�GULH� VWUHHNYHUEHWHULQJVJHELHGHQ��¶+DVNHU�

������������������������������������������������
 ������� ��� � � � ��� � ��� � �! "�#������  � � �	$ � % �'&�(*)'+
 �,.-0/'&�1�2435&	17698;:�<!= > ?A@'<01�6�8':�B�C�D�E5F�C�C�G = > H!I'J > 8'K�L G 6�6�:;&	M�)�N'F�<!G K	6�:�<!G > 8'K5O�MPC�@�J C�B'<!GQ(R)�S�T'+
� � ��,.-0/'&�1�2435&	17698;:�<!= > ?A@'<01�6�8':�B�C�D�E5F�C�C�G = > H!I'J > 8'K�L G 6�6�:;&	M�M�N'F�<!G K	6�:�<!G > 8'K5O�T5U46�6�G J�(*)�S	T'&;V 2WC�J D'= <!87X +
� � ��,.-0/'&�1�2435&�17698;:�<!= > ?A@'<Y1�6�8':�B�C�D�E5F�C�C�G = > H!I'J > 8'K�L G 6�6�:;&�S�Z�N;F�<!G K	6�:�<!G > 8'K[O�OP8;C	F�<!U4B'<!G.(*)	S�T\V 2WC�J > J > <]> 8'^!69@�<_ 3`<!84-./�35X +
� � �a,.-0/'&P1�2435&[17698;:�<!= > ?A@'<b1�6�8':�B�C�D�E]F�C'C�G = > H!I'J > 8'K�L G 6�6�:;&4c	O�N4F�<!G K	6�:�<!G > 8'KdO	efU\<R>g(R)�c�Z'&WV h 8�F�<!8�J 6�G > L 69J > <_ D;> L I;C�D;:�<!= > ?A@'<\3YC'C�G = > H!I�J > 8'Ki> 8j/	J G <R<!@�F�<!G B'<!J <!G > 8'K�L K	<!B'> <R:�<!8b(*)�S	T'&�kW69l�l'C�G J.U\> 8;> L J <!G > <\F�6�8m176�8;:	B'C�D�En<!8
3Y> L L <!G > ?!X +
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YHHQVHSROGHU·�� ¶:HVWHUZROGH·�HQ� ¶7KROHQ·��JHHQ�KXLVKRXGHOLMNH�YRRUOLFKWLQJ�

WH�ZRUGHQ�JHJHYHQ��%LM�GH�DQGHUH�ZDV�LQ�GH�PHHVWH�JHYDOOHQ�HHQ�DSDUWH�VXE�

FRPPLVVLH� YRRU� GH� KXLVKRXGHOLMNH� YRRUOLFKWLQJ� LQJHVWHOG�� ZDDULQ� QDDVW� GH�

YHUWHJHQZRRUGLJVWHUV� YDQ� GH� SODWWHODQGVYURXZHQ�� HQ� ERHULQQHQRUJDQLVDWLHV�

VRPV�RRN�GH�GLUHFWULFH�YDQ�GH�ODQGERXZKXLVKRXGVFKRRO�HQ�HHQ�PDDWVFKDSSH�
OLMN�ZHUNVWHU�]LWWLQJ�KDGGHQ��0HHVWDO�ZDV�HU�SHU�VWUHHN�ppQ�YRRUOLFKWVWHU��ZDW�

OHLGGH�WRW�JURWH�YHUVFKLOOHQ� LQ�DUEHLGVEHODVWLQJ��,Q�HHQ�EHWUHNNHOLMN�NOHLQ�JH�

ELHG� DOV� KHW� 1RRUG�%UDEDQWVH� ¶9RUVWHQERVFK·� KDG� GH� YRRUOLFKWVWHU� WZLQWLJ�

NHHU�PHHU� WLMG�SHU�EHGULMI�GDQ� LQ�KHW�*URQLQJVH� ¶=XLGHOLMN�:HVWHUNZDUWLHU·��

'H� YRRUOLFKWVWHUV� HUYRHUHQ� KHW� DOV� HHQ� JHPLV� GDW� LQ�GH� VRFLDDO�HFRQRPLVFKH�

RQGHU]RHNVUDSSRUWHQ� YDQ� KHW� /(,� GH� SRVLWLH� YDQ� KHW� JH]LQ� VOHFKWV� PRQG�
MHVPDDW�DDQ�ERG�NZDP���

'H� UDSSRUWHQ� YDQ� KHW� /(,�

RYHU� ¶'H� =HHYDQJ·�� ¶=DN� YDQ�

=XLG�%HYHODQG·� HQ� ¶$PHODQG·�

ZDUHQ�ZDW�GDW�EHWUHIW�SRVLWLHYH�

XLW]RQGHULQJHQ� o p q � 2YHU� KHW�
DOJHPHHQ� ZDV� PHQ� RYHU� GH�

RUJDQLVDWLH� YDQ� GH� KXLVKRXGH�

OLMNH� YRRUOLFKWLQJ�� YRRUDO� KHW�

SHUVRQHHOVEHOHLG�� ZHLQLJ� WH�

VSUHNHQ��9DQ�GH����YRRUOLFKW�

VWHUV�ZDUHQ�HU�VOHFKWV���LQ�YRO�

OHGLJ� GLHQVWYHUEDQG� LQ� ppQ�

JHELHG�� �� YROWLMGVNUDFKWHQ�

YHUGHHOGHQ� KXQ� WLMG� RYHU�

PHHUGHUH� JHELHGHQ�� 9DQ� GH�

RYHULJHQ� KDGGHQ� �� HHQ� GHHO�

WLMGDDQVWHOOLQJ�HQ�FRPELQHHUGHQ�GH����DQGHUHQ�KXQ�EDDQ�PHW�ZHUN]DDPKHGHQ�

RS�GH�ODQGERXZKXLVKRXGVFKRRO��(pQ�YRRUOLFKWVWHU�ZDV�LQ�GLHQVW�YDQ�GH�6WLFK�

WLQJ�+93��+HW�UDSSRUW�ZHUG�LQ������EHVSURNHQ�LQ�GH�/DQGHOLMNH�/DQGERXZ�
YRRUOLFKWLQJVUDDG�� 'H]H� FRQVWDWHHUGH�� ¶+HW� H[SHULPHQWHOH� NDUDNWHU� YDQ� GH]H�

LQ�1HGHUODQG�QRJ�QLHXZH�WDN�YDQ�YRRUOLFKWLQJ�LV�PHQ�YHHODO�WH�ERYHQ�QX�GH�

GLYHUVH� LQVWDQWLHV� HQ� RUJDQLVDWLHV�� GLH� KLHUELM� EHWURNNHQ� ]LMQ�� PHHU� HUYDULQJ�

RSJHGDDQ� KHEEHQ�� 0RPHQWHHO� ]LMQ� HU� ��� KXLVKRXGHOLMNH� YRRUOLFKWVWHUV� LQ�

VWUHHNYHUEHWHULQJVJHELHGHQ�ZHUN]DDP·� o p r �
,Q�GH�ORRS�YDQ������SXEOLFHHUGHQ�GH�VWDQGVRUJDQLVDWLHV�HHQ�HLJHQ��NULWLVFK�

UDSSRUW��ZDDULQ�PHQ�PLQGHU�SRVLWLHI�ZDV�RYHU�GH�XLWYRHULQJ�YDQ�GH�KXLVKRX�

������������������������������������������������
o p q�sPtvu w�x u�x y z { |*t�zA} x ~*{ } ~	~�x7�!u!�P|*t9}�z9} x t tA�R�!t x ��t9} t x y � w�z w�tA��y tA�a� sPtQ�Qt t �!u!� w7� �'�P�[�]��� �����!�W�Y�������5�����'�	� �7� �	� � �R�!�����!� �� �!� �!� � �'�W�!�g� ���\�!�'� ����� �'�W� �g���P�Q�9�����9�i�v ;� ���9¡Q�����!� �9�;�;¢ �7£	¤	¥���£	¤�¦'�7£	§�£��!¨�©�ª��!�i¨�¨	¤	�!¨	«�©'�;¡Q¬� '�\�]�!�g.¬����
�'�!�'� ��sPt�u w�x u�x y z { |*t��!t x �*y t ~*®�y � wP¯ °5±[²vtA³ u!���*´
o p r�µ.¶0�'��·�¸4�5�	·7�9�;���!� � ¹A�'�0·����'� � ¬� �º5��¬�¬�� � � »!¼'� � �'��� � �����;��¨	ª�½'���!� �	�����!� � �'�5¥�¤¾¹9 ��'�À¿*§�¨�©'�'� ¸W¬��  '� �!�7¢ ´

,Q������OLHWHQ�GH�VWDQGVRUJDQLVDWLHV�]LFK�PLQGHU�SRVL�

WLHI�XLW�RYHU�GH�RUJDQLVDWLH�YDQ�GH�KXLVKRXGHOLMNH�YRRU�
OLFKWLQJ��
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GHOLMNH� YRRUOLFKWLQJ� Á Â Ã � *HEUHNNLJH� OHLGLQJ�� RQYROGRHQGH� RSOHLGLQJ�� DFKWHU�

KDDOGH�ZHUNPHWKRGHQ�� LQDGHTXDWH�RUJDQLVDWLH� HQ�RQGXLGHOLMNH�GLHQVWYHUEDQ�

GHQ�YDQ�GH�YRRUOLFKWVWHUV�ZHUGHQ�DDQ�GH�RUGH�JHVWHOG��%RYHQGLHQ�NODDJGHQ�]H�

RYHU�GH�JHEUHNNLJH�EHODQJVWHOOLQJ�GLH�GH�ORNDOH�EHYRONLQJ�LQ�GH�VWUHHNYHUEHWH�

ULQJVFRPPLVVLHV�KDG�YRRU�GH�KXLVKRXGHOLMNH�YRRUOLFKWLQJ��.ODDUEOLMNHOLMN�EH�
VWRQG� HU� HHQ� JURWH� GLVFUHSDQWLH� WXVVHQ� GH� RSYDWWLQJHQ� YDQ� GH� /DQGHOLMNH�

/DQGERXZYRRUOLFKWLQJVUDDG�HQ�GH�PHQVHQ�LQ�KHW�YHOG��

(QNHOH�SURMHFWHQ�GLH�DDQYDQNHOLMN�PHW�EHKXOS�YDQ�GH�0DUVKDOOKXOS�JHOGHQ�

ZDUHQ�RSJH]HW��ZDUHQ�LQ������RYHUJHKHYHOG�QDDU�KHW�VWUHHNYHUEHWHULQJVSUR�

JUDPPD��+HW�EHWURI�KLHU�$OEODVVHUZDDUG�9LMIKHUHQODQG�HQ�6WLFKWLQJ�WRW�2QW�

ZLNNHOLQJ� YDQ� GH� .RPJURQGHQJHELHGHQ�� /DDWVWJHQRHPGH� ZDV� HHQ� VDPHQ�
YRHJLQJ�YDQ�GH�*HOGHUVH�.RPJURQGHQ�&RPPLVVLH�HQ�GH�6WLFKWLQJ�0DDVNDQWV�

:HOYDUHQ�� 'H]H� LQWHUSURYLQFLDOH� �*HOGHUODQG�� 1RRUG�%UDEDQW� HQ� =XLG�

+ROODQG��VWLFKWLQJ��RSJHULFKW�LQ�������VWHOGH�]LFK�WHQ�GRHO�KHW�SURGXFWLHYHU�

PRJHQ�YDQ�GH�NRPJURQGHQ�ODQJV�GH�JURWH�ULYLHUHQ�WH�YHUEHWHUHQ��RQGHU�DQ�

GHUH�GRRU�UXLOYHUNDYHOLQJHQ� Á Â Ä �1DGDW�LQ������GH�ODDWVWH�0DUVKDOOKXOS�JHOGHQ�

ZDUHQ� YHUGHHOG�� ZHUG� KHW� ZHUN� YDQ� GH� 6WLFKWLQJ� WRW� 2QWZLNNHOLQJ� YDQ� GH�
.RPJURQGHQ�RQGHUJHEUDFKW�ELM�KHW�VWUHHNYHUEHWHULQJVEHOHLG���

$DQYDQNHOLMN�ZDV�GH�VWLFKWLQJ�HHQ�JURWH�URO�WRHEHGDFKW��=LM�]RX�GH�SURMHF�

WHQ�YDQ�GH� ULMNVODQGERXZFRQVXOHQWVFKDSSHQ�YDQ�7LHO��2VV��7LOEXUJ��=HYHQ�

EHUJHQ�� 'RUGUHFKW� HQ�8WUHFKW� JDDQ� EHRRUGHOHQ�� PDDU� RPGDW� KHW� DJUDULVFKH�

EHGULMIVOHYHQ�RQYROGRHQGH�LQ�GH�VWLFKWLQJ�ZDV�YHUWHJHQZRRUGLJG��ZHUG�GH]H�

WDDN�WRFK�ELM�GH�/DQGHOLMNH�/DQGERXZYRRUOLFKWLQJVUDDG�JHOHJG� Á Â Å �2S�YRRUVWHO�

YDQ�7MDOOHPD�PRFKW�GH�6WLFKWLQJ�WRW�2QWZLNNHOLQJ�YDQ�GH�.RPJURQGHQ�ZHO�
KDDU�HLJHQ�NDUDNWHU�EHKRXGHQ� Á Â Æ �+HW�DUHDDO�GDW�RQGHU�KHW�VWUHHNYHUEHWHULQJV�

SURJUDPPD�YLHO��EUHLGGH�]LFK�GRRU�GH�WRHYRHJLQJ�YDQ�GH�JHELHGHQ�PHW�NRP�

JURQGHQ�DDQ]LHQOLMN�XLW��

+HW� VHFUHWDULDDW� YDQ�GH�/DQGHOLMNH�/DQGERXZYRRUOLFKWLQJVUDDG� VFKUHHI� LQ�

DSULO� ����� HHQ� ¶0RJHOLMN� 2QWZLNNHOLQJVSODQ� YRRU� 6WUHHNYHUEHWHULQJ·� Á Â Ç � 2S�

KHW� PRPHQW� GDW� KHW� GLW� RQWZLNNHOLQJVSODQ� RSVWHOGH�� ZDUHQ� DO� ��� JHELHGHQ�
PHW�HHQ�WRWDOH�RPYDQJ�YDQ�FLUFD���������KHFWDUH�FXOWXXUJURQG�HQ�QDDU�VFKDW�

WLQJ��������ERHUHQ�LQ�KHW�VWUHHNYHUEHWHULQJVSURJUDPPD�RSJHQRPHQ��'DW�ZDV�

RP�HQ�QDELM����SURFHQW�YDQ�GH�WRWDOH�1HGHUODQGVH�FXOWXXUJURQG��2S�JURQG�

������������������������������������������������
Á Â Ã�È.É0Ê'Ë�Ì�Í4Î5Ë�Ì7Ï�Ð'Ñ�Ò!Ó Ô Õ9Ö'ÒYÌ�Ï�Ð'Ñ�×�Ø�Ù�Ú5Û�Ø�Ø�Ü Ó Ô Ý!Þ'ß Ô Ð'à�á Ü Ï�Ï�Ñ;Ë'â	ã�ä;Û�Ò!Ü à	Ï�Ñ�Ò!Ü Ô Ð'à�Ë�å�æ]ç Ò!×�Ü Ù;Ï�Ü Ôèæ*é	â;æ	Ë�ê ë4Ù;Ô á Þ;Ø�Ù'Ñ�Ò!Ó Ô Õ9Ö'Ò
ÎYØ'Ø�Ü Ó Ô Ý!Þ'ß Ô Ð'àìÔ ÐíÊ	ß Ü ÒRÒ!Ö	Û�Ò!Ü ×'Ò!ß Ò!Ü Ô Ð'à�á à	Ò!×'Ô ÒRÑ�Ò!Ð7îPïWÏ9ð�ð'Ø�Ü ßgÙ;Ô ß à	Ò!à	Ò�Û�Ò!ÐíÑ�Ø'Ø�ÜmÈ.ñvò¾ñóÒ!ÐíÊ	ß Ô Ý�Þ'ß Ô Ð'àôÉ0Ê�Îöõ ê á ÷ø Ü Ï9Û�Ò!Ð'Þ'Ï�à	Ò[æRé�â;æRù ú î
Á Â Ä*û	î	Û�Ï�Ð4Ñ�Ò!ÐPñQÏ9Ð7ËÀüÀý þAÿ�������������	�
�� �!ÿ�!þAÿ���þ � �	Ë�æ��;î
Á Â ÅYÈ.É0Ê'ËèÌ�Í4Î5ËèÌ7Ï�Ð;Ñ�Ò!Ó Ô Õ9Ö'Ò\Ì7Ï�Ð'Ñ	×'Ø�Ù�Ú5Û�Ø'Ø�Ü Ó Ô Ý!Þ'ß Ô Ð'à�á Ü Ï�Ï�Ñ;Ëèå�ã�ä�Û�Ò!Ü à	Ï�Ñ�Ò!Ü Ô Ð'à��iá ÒRð�ß Ò��P×'Ò!ÜPæ*é���â'Ë¾ê Ê	ß Ù�Öa×'Ò!ß Ü Ò!ç ÷
ç Ò!Ð;Ñ�Ò0Ñ�Ò��0Ø��4à�Ü Ø�Ð;Ñ�Ò�Ð7ú î
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YDQ�'H�ODQGERXZNXQGLJ�DFKWHUJHEOHYHQ�JHELHGHQ�LQ�1HGHUODQG�EHUHNHQGH�KHW�VHFUH�

WDULDDW�ZDW�GH�YROJHQGH�WLHQ�WRW�YLMIWLHQ�MDDU�YHUZDFKW�NRQ�ZRUGHQ��WDEHO�����

HQ������ � �  �
�

7DEHO�����3URYLQFLDOH�YHUGHOLQJ�YDQ�KHW�DDQWDO�WH�YHUZDFKWHQ�VWUHHNYHUEHWHULQJHQ�QD�
�����YROJHQV�KHW�UDSSRUW�'H�ODQGERXZNXQGLJ�DFKWHUJHEOHYHQ�JHELHGHQ�HQ�DDQWDO�

GDDGZHUNHOLMNH�VWUHHNYHUEHWHULQJHQ������������
� 7H�YHUZDFK�

WHQ�

,Q���YDQ�

WRWDDO�WH�YHU�

ZDFKWHQ�

$DQJHZH]HQ�

LQ�����������

,Q���YDQ�

WRWDDO�DDQJH�

ZH]HQ�

*URQLQJHQ� �� ���� �� ����

)ULHVODQG� �� ���� �� ����

'UHQWKH� ��� ����� �� �����

2YHULMVVHO� ��� ���� �� �����

*HOGHUODQG� ��� ����� �� �����

8WUHFKW� �� ���� �� ����

1RRUG�+ROODQG� ��� ���� �� ����

=XLG�+ROODQG� �� ���� �� ����

=HHODQG� ��� ���� �� ����

1RRUG�%UDEDQW� ��� ����� �� �����

/LPEXUJ� ��� ����� �� ����

1HGHUODQG� ���� ���� ��� ����!#" $�%'&�(*),+ -�.�/�021�3547653�.�/�8 9*-2: ;�< ) = 9�)>0�+ ) ?�)>.@9�)>028 )>/�)>.A8 .AB*)>/�) = + -�.�/�C�D,)>.�E 3�= ?�) F*G H I J�KL" MON�P�%RQRM2S�P�T5U�V�W�X Y
�

+HW�UDSSRUW�QRHPGH�����JHELHGHQ�PHW�HHQ�WRWDOH�RPYDQJ�YDQ�FLUFD���������

KHFWDUH�GLH�LQ�DDQPHUNLQJ�NZDPHQ�YRRU�HHQ�VWUHHNYHUEHWHULQJ�'LW�EHWHNHQGH�

GDW�KHW�PLQLVWHULH�LQ�GH�MDUHQ�QD������QRJ�PHHU�GDQ�����JHELHGHQ�PHW�HHQ�

WRWDOH� RPYDQJ� YDQ� FLUFD� �������� KHFWDUH� DOV� VWUHHNYHUEHWHULQJ� ]RX� PRHWHQ�
DDQPHUNHQ�� 'LW� NZDP� ELMQD� RYHUHHQ� PHW� GH� UXLOYHUNDYHOLQJVSODQQHQ�� 'LH�

YRRU]DJHQ�QDPHOLMN� LQ�HHQ�KHUYHUNDYHOLQJ�YDQ�RQJHYHHU���������KHFWDUH� LQ�

GH�SHULRGH����������� � � � �
2S�JURQG�KLHUYDQ�PDDNWH�KHW� VHFUHWDULDDW�YDQ�GH�/DQGHOLMNH�/DQGERXZ�

YRRUOLFKWLQJVUDDG�HHQ�SURJQRVH��+HW�KRRJWHSXQW�YDQ�KHW�VWUHHNYHUEHWHULQJV�

SURJUDPPD� SURMHFWHHUGH� KHW� LQ� GH� SHULRGH� ����������� ZDDUQD� HHQ� VQHOOH�

DIERXZ�]RX�YROJHQ��+HW�RQWZLNNHOLQJVSODQ�YRRU�VWUHHNYHUEHWHULQJVSURMHFWHQ�
EHJURRWWH� ]R·Q� ��� PLOMRHQ� JXOGHQ� YRRU� GH� SHULRGH� ����������� +HW� SODQ�

PDDNWH�GXLGHOLMN�GDW�GH�5/9'�HHQ�HLQGSXQW�YRRU�RJHQ�VWRQG��+HW�ODJ�QLHW�LQ�

GH� EHGRHOLQJ� ²� ]RDOV� ELM� GH� UXLOYHUNDYHOLQJ� ²� HHQ� RQEHSHUNW� GXUHQG� SUR�

JUDPPD�WH�PDNHQ��

������������������������������������������������
� �  (*),+ -�.�/�021�3547653�.�/�8 9*-2: ;�< ) = 9�)>0�+ ) ?�)>.@9�)>028 )>/�)>.�Y
� � �'Z ) ) = [�-�= )>.>\�+ -�.L?�1�1�=�= 3�8 + ?�) = 65-2?�)>+ 8 . 9RY
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7DEHO�����*HSODQG�DDQWDO�VWUHHNYHUEHWHULQJHQ������������
� ,Q�YRRUEHUHLGLQJ� ,Q�XLWYRHULQJ� %HsLQGLJG�

� � � 3HU�-DDU� &XPXODWLHI�

����� �� ��� � �

����� ��� ��� � �

����� ��� ��� � �

����� ��� ��� �� ��

����� ��� ��� ��� ���

����� ��� ��� �� ���

����� ��� ��� ��� ���

����� ��� ��� �� ���

����� ��� ��� �� ���

����� ��� ��� ��� ���

����� ��� ��� ��� ���

����� ��� ��� ��� ���

����� ��� ��� ��� ���

����� ��� ��� ��� ���

����� � ��� ��� ����

����� � ��� ��� ����

����� � ��� ��� ����

����� � ��� ��� ����

����� � � ��� ����]#^ _�`'a�bdc�eRf�g�hjikf�g'lO`�m�n�o p q>rRn�g�l2`Rm�sR_�t�ukv�_�_�^ o p w�xRy p `Rz�{ ^ l2l2m�f�|�}�~�v�n�^ z�l�m�n�^ p `RzA���*l2��^ p o'�5��|��Rf�� ��_�z�n�o p qOr
�j`Ry u*p r�rRn�o p `Rz�{ ��o l2`*v�_R_�^@e�y ^ n�n�r�v�n�^ sRn�y n�^ p `Rz�� l2��^ p o�����|���e�n�w�^ n�y l2^ p l2l2y'g�l2`Rm�n�o p qOrRndg'lO`�m�sR_�t�ukv�_�_�^ o p w�xRy p `Rz�{ �
^ l�l2m�� � �
�

$FKWHUDI� EOLMNW� GH]H� HHUVWH� SURJQRVH� DDUGLJ� LQ� GH� EXXUW� YDQ� GH� ZHUNHOLMNH�
RQWZLNNHOLQJHQ�WH�KHEEHQ�JHOHJHQ��DO�ZHUG�GDW�GRRU�DQGHUH�IDFWRUHQ�HQ�JH�

EHXUWHQLVVHQ� YHURRU]DDNW� GDQ� GH� /DQGHOLMNH� /DQGERXZYRRUOLFKWQJVUDDG� NRQ�

YRRU]LHQ�� 2SPHUNHOLMN� LV� RYHULJHQV� GDW� GLW� SODQ� YHUVFKHHQ� RS� HHQ� PRPHQW�

GDW�GH�5/9'�QLHW�ODQJHU�NRQ�XLWEUHLGHQ��*HGXUHQGH�GH�MDUHQ�]HVWLJ�]RX�KHW�

DPELWLHX]H� SODQ� MDDUOLMNV� ELMQD� GULH� PLOMRHQ� JXOGHQ� YHUHLVHQ�� 'DW� ]RX� QDDU�

VFKDWWLQJ�RQJHYHHU����SURFHQW�YDQ�GH�KHOH�EHJURWLQJ�YDQ�GH�5/9'�]LMQ��
,Q� DSULO� ����� YHUJDGHUGH� GH� /DQGHOLMNH� /DQGERXZYRRUOLFKWLQJVUDDG� RYHU�

HHQ�QLHXZ�PHHUMDUHQSODQ�YRRU�GH�VWUHHNYHUEHWHULQJ� � � � �+HW�SODQ�YRRU]DJ�GDW�

KHW�DDQWDO�ORSHQGH�SURMHFWHQ�WRW������PRHVW�WRHQHPHQ�WRW�����ZDDUQD�GLW�WRW�

HQ� PHW� ����� JHOLMN� ]RX� EOLMYHQ�� +HW� QLHXZH� PHHUMDUHQSODQ� KLHOG� UHNHQLQJ�

PHW� GH� PRHLOLMNKHGHQ� GLH� HHUGHU� DDQ� KHW� OLFKW� ZDUHQ� JHNRPHQ� LQ� 1RRUG�

%UDEDQW��'DDU�ZDUHQ�GH�VHOHFWLHFULWHULD�RQGHU�GUXN�NRPHQ�WH�VWDDQ��7RHQ�LQ�

�����GH�QLHXZH�DDQYUDJHQ�PRHVWHQ�ZRUGHQ�EHRRUGHHOG�DFKWWH�GH�3URYLQFLDOH�
/DQGERXZYRRUOLFKWLQJVUDDG� GH� VWULNWH� NRSSHOLQJ� UXLOYHUNDYHOLQJ�

VWUHHNYHUEHWHULQJ�QLHW�PHHU�QRGLJ��,Q�SODDWV�GDDUYDQ�ZLOGH�GH�UDDG�GH�EHODV�

������������������������������������������������
� � � bdc�eRf�g�hjikf�g'lO`�m�n�o p q>rRn�g'lO`�m�sR_�t�ukv�_R_�^ o p w�xRy p `Rz�{ ^ l2l2m�f�����~Av�n�^ z�l2m�n�^ p `Rz�����l2��^ p oj��������fk� ��n�n�^ q2l2^ n�`R��o l2`
e�y ^ n�n�r�v�n�^ sRn�y n�^ p `Rz�n�`�� lO��^ p o��5���R��� � �
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WLQJ�YDQ�GH�YHUVFKLOOHQGH�FRQVXOHQWVFKDSSHQ�LQ�]LMQ�RYHUZHJLQJ�EHWUHNNHQ�HQ�

GH�YRRUNHXU�JHYHQ�DDQ�GH�RQGHUEHGHHOGH�WXLQERXZVWUHNHQ��%RYHQDO�VWHOGH�GH�

UDDG�HFKWHU�YDVW�GDW�HHQ�VWUHHNYHUEHWHULQJ�]RZHO�LQ�HHQ�JHELHG�PHW�DOV�]RQGHU�

XLWJHVSURNHQ�DFKWHUVWDQG�NRQ�ZRUGHQ�LQJHVWHOG� � � � �2S�JURQG�KLHUYDQ�GURHJ�GH�

1RRUG�%UDEDQWVH�3URYLQFLDOH�/DQGERXZYRRUOLFKWLQJVUDDG�3ULQFHQKDJH��%RH�
NHO�HQ�%RVVFKHEURHN�YRRU��ZDDUYDQ�DOOHHQ�GH�HHUVWH�WZHH�ZHUGHQ�WRHJHNHQG��

'H]H� HLJHQ]LQQLJH� LQYXOOLQJ� ZDV� IHLWHOLMN� HHQ� RSPDDW� QDDU� GH� HYDOXDWLH� YDQ�

KHW�EHOHLG�YDQDI�������

,Q������NZDP�HU�YULM�SORWVHOLQJ�HHQ�

H[WUD� EHGUDJ� YDQ� WLHQ� PLOMRHQ� JXOGHQ�

WHU�EHVFKLNNLQJ�YRRU�KHW�PLQLVWHULH�YDQ�
/DQGERXZ�� ,Q� RYHUOHJ� PHW� KHW� /DQG�

ERXZVFKDS� EHVORRW� GH� PLQLVWHU� GLW� WH�

EHVWHGHQ� DDQ� GH� EHYRUGHULQJ� YDQ� GH�

SURGXFWLYLWHLW�RS�GH�]DQGJURQGHQ��ZDDU�

GH� YHOH� NOHLQH� ODQGERXZEHGULMYHQ� PHW�

GH�KRJH�PHONNRVWSULMV� WH�NDPSHQ�KDG�
GHQ�� 9DQ� KHW� EHGUDJ� EHVWHHGGH� KHW�

PLQLVWHULH� YDQ� /DQGERXZ� ���� PLOMRHQ�

JXOGHQ� DDQ� FXOWXXUWHFKQLVFKH� ZHUNHQ�

HQ�����PLOMRHQ�DDQ�H[WUD�YRRUOLFKWLQJ� � � � �
'LW� EHWHNHQGH� GDW� GH� /DQGERXZYRRU�

OLFKWLQJVUDDG�LQ�GDW�MDDU�HHQ�JURWHU�DDQ�

WDO� VWUHHNYHUEHWHULQJHQ� NRQ� YRRUGUD�
JHQ�� 'H� UDDG� VSUDN� GH� LQWHQWLH� XLW� RP�

��� VWUHHNYHUEHWHULQJVSURMHFWHQ�� LQ�

SODDWV�YDQ�GH����JHSODQGH�� WH� VWDUWHQ� � � � �
'LW� EHWHNHQGH� LQ� GH� SUDNWLMN� GDW� HU� ��� VWUHHNYHUEHWHULQJHQ� JDDQGH� ]RXGHQ�

]LMQ��GLH�LQ�WRWDDO�OLHIVW����SURFHQW�YDQ�GH�1HGHUODQGVH�FXOWXXUJURQG�RPYDW�

WHQ�� 8LWHLQGHOLMN� ]RXGHQ� HU� ]HOIV� ��� QLHXZH� VWUHHNYHUEHWHULQJHQ� EHJLQQHQ��
%HKDOYH� KHW� VWUHHNYHUEHWHULQJVSURJUDPPD� NRQGHQ� XLW� GH� H[WUD� JHOGHQ� RRN�

DQGHUH�SURMHFWHQ�ZRUGHQ�JHVXEVLGLHHUG��]RDOV�SURHI��HQ�YRRUEHHOGERHUGHULMHQ��

RI�DDQ�EHGULMIVHFRQRPLVFKH�ERHNKRXGLQJHQ��

'H� LQYHVWHULQJ�SDVWH� LQ�KHW� VWUXFWXXUEHOHLG�YDQ�KHW�PLQLVWHULH�YDQ�/DQG�

ERXZ�� 0LQLVWHU� 0DULMQHQ� QRHPGH� EHJLQ� MDUHQ� ]HVWLJ� DOV� KRRIGGRHOVWHOOLQJ�

YRRU� KHW� VWUXFWXXUEHOHLG� GH� ¶YHUVWHUNLQJ� YDQ� GH� LQQHUOLMNH� NUDFKW� YDQ� RQ]H�
ODQGERXZ� GRRU� KHW� EHYRUGHUHQ� YDQ� HHQ� DGHTXDWH� EHGULMIVVWUXFWXXU� HQ� EH�

GULMIVYRHULQJ�YDQ�GH�ODQGERXZEHGULMYHQ��P�D�Z��HHQ�]R�HIILFLsQW�HQ�JRHGNRRS�

������������������������������������������������
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0LQLVWHU�YDQ�/DQGERXZ�HQ�9LVVHULM�
9�*�0��0DULMQHQ�LQ�GH�7ZHHGH�.DPHU��
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PRJHOLMNH� YRRUWEUHQJLQJ·� Ý Ý Þ � 'DDUDDQ� NRSSHOGH� KLM� HHQ� WZHHWDO� FRQFUHWHUH�

GRHOVWHOOLQJHQ��,Q�GH�HHUVWH�SODDWV�EHWURI�GDW�KHW�EHYRUGHUHQ�YDQ��ODQGERXZ�

NXQGLJ��RQGHU]RHN��YRRUOLFKWLQJ�HQ�RQGHUZLMV��,Q������SODDWVWH�KHW�PLQLVWHULH�

GLW� RQGHU� GH� EHYRUGHULQJ� YDQ� GH� SURGXFWLYLWHLWVYHUKRJLQJ�� GLH� YRRUDO� GRRU�

+HW�EHOHLG�ZDV� LQ������RSJH]HW� LQ�HHQ� VLWXDWLH�YDQ� VFKDDUVWH��PDDU� LQ������
ZDV�HU�VSUDNH�YDQ�RYHUYORHG��UXLPH�ZHUNJHOHJHQKHLG�HQ�VWLMJHQGH�ORQHQ�JRH�

GH�YRRUOLFKWLQJ�PRHVW�ZRUGHQ�EHUHLNW��$OV�WZHHGH�GRHO�YDQ�KHW�EHOHLG�QRHP�

GH�KHW�PLQLVWHULH�KHW�WUHIIHQ�YDQ�PDDWUHJHOHQ�RP�GH�OHHI��HQ�ZHUNRPVWDQGLJ�

KHGHQ�RS�KHW�SODWWHODQG�LQ�KHW�DOJHPHHQ�HQ�GH�FXOWXXUWHFKQLVFKH�SURGXFWLH�

RPVWDQGLJKHGHQ� LQ� GH� ODQG�� HQ� WXLQERXZ� LQ� KHW� ELM]RQGHU� WH� YHUEHWHUHQ��

+LHUPHH�EHGRHOGH�KLM�RQGHU�DQGHUH�GH�UXLOYHUNDYHOLQJ�HQ�VWUHHNYHUEHWHULQJ��
8LWEUHLGLQJ�YDQ�KHW�DDQWDO�VWUHHNYHUEHWHULQJHQ�ODJ�GDQ�RRN�YRRU�GH�KDQG��

�

'H�IDVH�YDQ�HYDOXDWLH�HQ�NULWLVFKH�DQDO\VH�����������
'H�H[WUD�VXEVLGLH�GLH�KHW�PLQLVWHULH�YDQ�/DQGERXZ�EHJLQ�MDUHQ�]HVWLJ�RQW�

YLQJ�� EHWHNHQGH� GDW� ]LMQ� YRRUOLFKWLQJVDSSDUDDW�� GDW� VLQGV� ����� HQLJV]LQV� JH�

NURPSHQ� ZDV�� ZHHU� NRQ� JURHLHQ�� %RYHQGLHQ� NZDP�HU� PHHU� JHOG� YRRU� KHW�
VWUHHNYHUEHWHULQJVSURJUDPPD�WHU�EHVFKLNNLQJ��ZDDUGRRU�KHW�DDQWDO�SURMHFWHQ�

LQ�XLWYRHULQJ�NRQ�ZRUGHQ�XLWJHEUHLG��'H]H�XLWEUHLGLQJ�EOHHN�HFKWHU�XLWHLQGH�

OLMN� FRQWUDSURGXFWLHI�� +HW� DDQWDO� VWUHHNYHUEHWHULQJHQ� QDP� GXVGDQLJ� VQHO� WRH�

GDW�GH�NODFKW�RYHU�RYHUEHODVWLQJ�YDQ�GH�YRRUOLFKWHUV�UHJHOPDWLJ�WH�KRUHQ�ZDV��

'LW�ZDV�HFKWHU�VOHFKWV�ppQ�YDQ�GH�NULWLHNSXQWHQ�RS�KHW�VWUHHNYHUEHWHULQJVEH�

OHLG�GLH�QD�GH�VXFFHVYROOH�VWDUW�LQ������WH�EHOXLVWHUHQ�YLHO��'H�QHJDWLHYH�DDQ�

PHUNLQJHQ� RS� KHW� SURJUDPPD� ZDUHQ� EHJLQ� MDUHQ� ]HVWLJ� VWHHGV� OXLGHU� KRRU�
EDDU��GRRUGDW�LQ�GH]H�SHULRGH�GH�HHUVWH�SURMHFWHQ�ZHUGHQ�DIJHURQG�HQ�JHsYD�

OXHHUG��9DQDI������WUDG�HHQ�IDVH�LQ��ZDDULQ�GH�EHWURNNHQHQ�DDQ�GH�KDQG�YDQ�

NULWLHN�HQ�HYDOXDWLHV�SUREHHUGHQ�KHW�ORSHQGH�EHOHLG�RP�WH�EXLJHQ���

'H�NULWLHN�RS�KHW�EHOHLG�ZHUG�RQGHU�DQGHUH�YHUZRRUG�GRRU�+��GH�%UXLQ��

GLH� DDQYDQNHOLMN� DOV� DPEWHOLMN� VHFUHWDULV� YHUERQGHQ� ZDV� DDQ� GH� /DQGHOLMNH�

/DQGERXZYRRUOLFKWLQJVUDDG� HQ� ODWHU� DOV� ULMNVODQGERXZFRQVXOHQW� ZHUN]DDP�
ZDV�LQ�=HHODQG��+LM�VFKUHHI�HHQ�DDQWDO�QRWD·V�ZDDULQ�KLM�KHW�JHYRHUGH�EHOHLG�

RQGHU�GH�ORHS�QDP��+HW�EODG�/DQGERXZYRRUOLFKWLQJ��HHQ�WLMGVFKULIW�GDW�KHW�PL�

QLVWHULH� YDQ� /DQGERXZ� XLWJDI�� SXEOLFHHUGH� GH� VWXNNHQ� LQ� DDQJHSDVWH� YRUP��

'DDUGRRU� KDG� KHW� GHEDW� RYHU� GH� WRHNRPVW� YDQ� KHW� VWUHHNYHUEHWHULQJVEHOHLG�

HHQ�WDPHOLMN�RSHQ�NDUDNWHU�HQ�ZHUG�KHW�]HNHU�QLHW�DOOHHQ�ELQQHQVNDPHU�JH�

YRHUG�� (U� ZHUG� HHQ� KHHO� VFDOD� YDQ� SUREOHPHQ� DDQJHNDDUW�� 0HQ� ZLHUS� QLHW�
DOOHHQ� SUDNWLVFKH� YUDJHQ� RS� RYHU� GH� RYHUEHODVWLQJ� YDQ� KHW� SHUVRQHHO�� PDDU�

RRN�PHHU�WKHRUHWLVFK�JHWLQWH�SUREOHPHQ�]RDOV�HHQ�DO�WH�SDWHUQDOLVWLVFKH�EHQD�

GHULQJ�YDQ�GH�EHYRONLQJ�LQ�VWUHHNYHUEHWHULQJVJHELHGHQ��NZDPHQ�DDQ�GH�RUGH���

(HQ�DDQ]HW�WRW�GLW� ODDWVWH�ZDV�GH�GLVFXVVLH�GLH�WLMGHQV�HHQ�ELMHHQNRPVW�RS�

������������������������������������������������
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���PDDUW������YDQ�GH�6WXGLHNULQJ�YRRU�YRRUOLFKWLQJ�YDQ�KHW�.RQLQNOLMN�1H�

GHUODQGV� *HQRRWVFKDS� YRRU� /DQGERXZZHWHQVFKDS� RYHU� KHW� WKHPD� ¶6WUHHN�

YHUEHWHULQJ�HQ�VWUHHNRQWZLNNHOLQJ·�ZDV�JHKRXGHQ� û û ü �6SUHNHUV�ZDUHQ�EHKDOYH�

'H�%UXLQ��9DQ�GHQ�%DQ�HQ�GH�GLUHFWULFH�YDQ�GH�6WLFKWLQJ�2SERXZ�'UHQWKH�

-R�%RHU��%RHU�KDG�HU�LQ�KDDU�UHGH�RS�JHZH]HQ�GDW�¶PHQ�ELM�DOOH�YRRUOLFKWLQJV�
DFWLYLWHLWHQ�GLHQW� WH�EHGHQNHQ�GDW�PHQ�KHHIW� WH�PDNHQ�PHW�PHQVHQ��HQ�GDW�

PHQ�ELM�DOOH�PHWKRGHQ�HQ�WHFKQLHNHQ�RP�EHSDDOGH�JHGUDJVOLMQHQ�RP�WH�EXL�

JHQ��JHERQGHQ�LV�DDQ�EHSDDOGH�EHURHSVHWKLHN��GLH�JUHQ]HQ�VWHOW�LQ�GH]H�]LQ�GDW�

GH�SHUVRRQOLMNKHLG�YDQ�GHJHQH�WRW�ZLH�PHQ�]LFK�ZHQGW�RQGHU�DOOH�RPVWDQGLJ�

KHGHQ�JHUHVSHFWHHUG�GLHQW�WH�ZRUGHQ·� û û ý �9DQ�GHQ�%DQ�NRSSHOGH�GH�VWUHHNYHU�

EHWHULQJ�LQ�]LMQ�EHWRRJ�DDQ�GH�$PHULNDDQVH�EHJULSSHQ�¶&RPPXQLW\�2UJDQL�
VDWLRQ·��RSERXZZHUN��HQ�¶&RPPXQLW\�'HYHORSPHQW·��VWUHHNRQWZLNNHOLQJ�� û û þ �
'H�%UXLQ�OHJGH�LQ�]LMQ�UHGH�GH�QDGUXN�RS�GH�]HOIZHUN]DDPKHLG�YDQ�GH�EHYRO�

NLQJ�HQ�KDDOGH�GDDUELM�DOV�YRRUEHHOG�HHQ�VWUHHN]HOIRQGHU]RHN�DDQ��¶$OV�YRRUORSL�

JH� FRQFOXVLH� PDJ� JHVWHOG� ZRUGHQ�� GDW� JHQRHPGH� DDQ]LHQOLMNH� YHUEHWHULQJ�

QRRLW�WRW�VWDQG�]RX�]LM�JHNRPHQ�LQ�JHELHGHQ�PHW�HHQ�UHODWLHYH�DFKWHUVWDQG��DOV�

GH�EHYRONLQJ�]HOI�QLHW�DFWLHI�]RX�KHEEHQ�PHHJHZHUNW�DDQ�KHW�VWUHHNYHUEHWH�
ULQJVSODQ·� û ÿ � �8LW�GH�GULH�UHGHYRHULQJHQ�EOHHN�GDW�DPEWHQDUHQ�HQ�YRRUOLFKWHUV�

]LFK�HUYDQ�EHZXVW�ZDUHQ��GDW�]LM�DDQVOXLWLQJ�PRHVWHQ�]RHNHQ�ELM�GH�EHYRONLQJ��

0LVVFKLHQ� ZDV� KHW� LGHH� YDQ� PRGHUQLVHULQJ� GHHOV� JHERUHQ� XLW� SDWHUQDOLVPH��

PDDU�GH�XLWYRHUGHUV�RS�GH�¶ZHUNYORHU·�NRQGHQ�]RQGHU�PHGHZHUNLQJ�YDQ�GH�

ORNDOH�EHYRONLQJ�QLHWV�EHJLQQHQ��'H�VWHOOLQJ�²�¶:LH�ZROOHQ�QLNV��PDDU�LH�ZRO�

OHQ� ZDW·� ²� YDQ� GH� ERHUHQ� XLW� (OLP�+ROODQGVFKHYHOG�NRQ� GDW� IHLW� QLHW� EHWHU�

XLWGUXNNHQ��
'H�%UXLQ�ZDV�LQ�HHQ�WZHHWDO�DUWLNHOHQ��GLH�LQ�MDQXDUL�HQ�PDDUW������YHU�

VFKHQHQ��QRJ�JHPDWLJG�RSWLPLVWLVFK� û ÿ û �,Q�GH�3ODWWHODQGVSRVW�SUHHV�KLM�GH�UHVXO�

WDWHQ�LQ�YHUVFKLOOHQGH�VWUHHNYHUEHWHULQJVJHELHGHQ��PDDU�SODDWVWH�KLM�RRN�HQNH�

OH�NULWLVFKH�NDQWWHNHQLQJHQ��=R�EHQDGUXNWH�KLM�GDW�GH�]HOIZHUN]DDPKHLG�YDQ�

GH�EHYRONLQJ�ELM�KHW�RSVWHOOHQ�HQ�XLWYRHUHQ�YDQ�GH�SODQQHQ�YHUJURRW�GLHQGH�

WH� ZRUGHQ�� %RYHQGLHQ� DFKWWH� KLM� HHQ� EHYRUGHULQJ� YDQ� KHW� ELMKRXGHQ� YDQ�
EHGULMIVHFRQRPLVFKH� ERHNKRXGLQJHQ� GULQJHQG� JHZHQVW�� RPGDW� YDDN� VOHFKWV�

HHQ�WLHQWDO�ERHUHQ�SHU�JHELHG�PHHGHHG�HQ�GH�JURHS�YDQ�GHHOQHPHUV�RRN�VWHUN�

ZLVVHOGH� û ÿ ÿ �,Q�KHW�DUWLNHO�ODWHU�GDW�MDDU�EHWRRJGH�KLM�GDW�PHW�KHW�¶WLHQ�PLOMRHQ�

SODQ·�GH�EHVWDDQGH�EHKRHIWH�DDQ�YRRUOLFKWLQJ�LQ�JHELHGHQ�ZDDU�GH�ODQGERXZ�

]LFK�YHUVQHOG�PRHVW�RQWZLNNHOHQ��JHILQDQFLHUG�NRQ�ZRUGHQ��%RYHQGLHQ�SOHLW�

������������������������������������������������
û û ü � ����� � � �	��
����� ����� ��� � ����� ������� � ����� ��
�� � ����� �������
û û ý � ����� � � �	��
����� ����� ��� � ����� ������� � ����� ��
�� � ����� �������
û û þ � �!��"#�$������%&"'�(��� ������� � ��)���� � ���*��"'��� � � �	��
����� ����� ��� � ���!���+���$�"#�$� � � �	��
�)��� ,�� 
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WH�KLM�YRRU�HHQ�YHUEHWHULQJ�YDQ�GH�HYDOXDWLHV��¶+HW�LV�YDQ�EHODQJ��GDW�KHW�HYD�

OXDWLHRQGHU]RHN� YHUGHU� RQWZLNNHOG� ZRUGW�� E�Y�� RRN� QDDU� GH� ZDDUGH� YDQ� GH�

YHUVFKLOOHQGH�YRRUOLFKWLQJVPHWKRGHQ��KHW�JURHSVHIIHFW��GH�ZHUNZLM]H�YDQ�GH�

VWUHHNYHUEHWHULQJVFRPPLVVLH�HQ�GH�GRRUVWURPLQJ�QDDU�RUJDQLVDWLHV�HQ�YHUHQL�

JLQJHQ��+HW�]LMQ�LPPHUV�MXLVW�GH]H�IDFWRUHQ��GLH�GH�JURQGVODJ�YRUPHQ�YDQ�GH�
YRRUOLFKWLQJ� LQ� VWUHHNYHUEHWHULQJVJHELHGHQ·� a b c � 'DDUPHH� ]RFKW� KLM� DDQVOXLWLQJ�

ELM� GH� LGHHsQ�YDQ�9DQ�GHQ�%DQ�GLH� ]LFK� LQ�:DJHQLQJHQ� VWHUN�PDDNWH�YRRU�

HHQ�ZHWHQVFKDSSHOLMNHUH�DDQSDN�YDQ�HYDOXDWLHV�YDQ�YRRUOLFKWLQJVSURMHFWHQ��

'H�NULWLHN�RS�KHW�VWUHHNYHUEHWHULQJVSURJUDPPD�YDQ�'H�%UXLQ�HQ�DQGHUHQ�

ODDW�]LFK�LQ�YLHU�KRRIGSXQWHQ�YHUGHOHQ��GH�VOHFKWH�RQGHUOLQJH�DIVWHPPLQJ�YDQ�

UXLOYHUNDYHOLQJ� HQ� VWUHHNYHUEHWHULQJ�� GH� PRHL]DPH� ILQDQFLHULQJ� HQ� VHOHFWLH�
YDQ�VWUHHNYHUEHWHULQJVJHELHGHQ��GH�JHEUHNNLJH�LQWHJUDWLH�YDQ�GH�GULH�YRUPHQ�

YDQ�YRRUOLFKWLQJ�HQ�WRW�VORW�GH�QLHW�DOWLMG�JRHGH�VDPHQZHUNLQJ�WXVVHQ�SURIHV�

VLRQDOV�HQ� ORNDOH�EHYRONLQJ� LQ�GH� VWUHHNYHUEHWHULQJHQ��$DQ�GH�KDQG�YDQ�GLH�

NULWLHNSXQWHQ�NDQ�YHUGXLGHOLMNW�ZRUGHQ�ZHONH�RPVODJ�KHW�+DDJVH�EHOHLG�WHQ�

DDQ]LHQ�YDQ�KHW�VWUHHNYHUEHWHULQJVSURJUDPPD�PDDNWH��

9HHO�NULWLHN�EHVWRQG�HU�RS�GH�JHEUHNNLJH�FR|UGLQDWLH�WXVVHQ�UXLOYHUNDYH�
OLQJ� HQ� VWUHHNYHUEHWHULQJ�� 'H� PHHVWH� VWUHHNYHUEHWHULQJVSURMHFWHQ� VORWHQ� DDQ�

RS�HHQ�UXLOYHUNDYHOLQJ��PDDU�HU�ZDUHQ�RRN�XLW]RQGHULQJHQ�RS�GLH�UHJHO��'H�

FRPELQDWLH�YDQ�VWUHHNYHUEHWHULQJ�HQ�UXLOYHUNDYHOLQJ�NRQ�GRRU�GH�WRHZLM]LQJ�

YDQ� QLHXZH� JHOGHQ� HFKWHU� ZRUGHQ� JHwQWHQVLYHHUG�� ELMYRRUEHHOG� GRRU� HHQ�

EHWHUH�V\QFKURQLVDWLH�YDQ�EHLGH��$DQ�GDW�ODDWVWH�VFKRUWWH�KHW�QRJDO��7RW�EHJLQ�

MDUHQ� ]HVWLJ� ZDV� KHW� PLQLVWHULH� HUYDQ� XLWJHJDDQ� GDW� GH� KRRIGSHULRGH� YDQ�

VWUHHNYHUEHWHULQJ�PRHVW�VWDUWHQ�RS�KHW�PRPHQW�YDQ�NDYHOWRHGHOLQJ��'DW�ZDV�
LPPHUV�KHW�PRPHQW�GDW�GH�ERHU�PRHVW� LQYHVWHUHQ� LQ�QLHXZH�JHERXZHQ�HQ�

PDFKLQHV��0DDU�RPGDW�GH�LQGLYLGXHOH�SUHPLHYHUOHQLQJ�VWHHGV�PLQGHU�HHQ�URO�

VSHHOGH�HQ�GH�QLHW�PDWHULsOH�YRRUOLFKWLQJ�HHQ�VWHHGV�JURWHUH��OHHN�KHW�ZHQVH�

OLMN�RP�GH�KRRIGSHULRGH�YDQ�GH�VWUHHNYHUEHWHULQJ�UXLP�YyyU�GH�NDYHOWRHZLM�

]LQJ�WH�VWDUWHQ��'H�YRRUOLFKWLQJ�ZDV�LPPHUV�JHULFKW�RS�HHQ�PHQWDOLWHLWVYHUDQ�

GHULQJ�GLH�WLMG�YHUJGH�HQ�GXV�WLMGLJ�PRHVW�ZRUGHQ�DDQJHSDNW���
'H�%UXLQ�VWHOGH�YRRU�UXLOYHUNDYHOLQJ�HQ�VWUHHNYHUEHWHULQJ�EHWHU�RS�HONDDU�

DI� WH� VWHPPHQ�� �VFKHPD� ������ 'DDULQ� ZHUG� GH� DJUDULVFK�VRFLDOH� YRRUOLFKWLQJ�

QDDU�YRUHQ�JHKDDOG��RPGDW�GDQ�¶GH�EHYRONLQJ�DO�YDQDI�GH�DDQYDQJ�YDQ�GH�SH�

ULRGH�YDQ�DFWLHYH�YRRUEHUHLGLQJ�]LFK�ELM�GH�YROWUHNNHQGH�YHUDQGHULQJHQ�EH�

WURNNHQ� ZHHW�� DOOHHQ� GDQ� NDQ� ZRUGHQ� YRRUNRPHQ�� GDW� GH� UXLOYHUNDYHOLQJ�

�GRRU� HHQ� JURRW� GHHO� YDQ�� GH� EHYRONLQJ� ZRUGW� HUYDUHQ� DOV� HHQ� YDQ� ERYHQ�
RSJHOHJGH�PDDWUHJHO��GLH�HHQ�YHU]HWVKRXGLQJ�RSURHSW·� a b d �
�

������������������������������������������������
a b cRe�f&g5h i�j k(l�m n6k�j o!f�p#q r�f	s=t f�k�u�p#k$q t h f	f�v!u�f�h w�f�t f�h j k�o�x l/y	z/y!{
a b dRe�f&g5h i�j k(l�m |L}�}�h ~ j s=��t j k�o�j k$h i�j ~ u�f�h v�p'uf�~ j k�o.q ��f�k�q t h f	f�vu�f�h w�f�t f�h j k�o.q o!f�w�j f	��f�k(x lz����{
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6FKHPD�����6FKHPD�V\QFKURQLVDWLH�UXLOYHUNDYHOLQJ�VWUHHNYHUEHWHULQJ�YRRUJHVWHOG�GRRU�

+�3��GH�%UXLQ�������
� (HUVWH�YLHU�MDUHQ� /DDWVWH�YLMI�MDUHQ�

�

5XLOYHUNDYH�

OLQJ�

�

6WHPPLQJ�HQ�

DFWLHYH�YRRUEHUHLGLQJ�

�

9RRUORSLJH�NDYHOWRHEHGHOLQJ��

8LWYRHULQJ�FD���MDDU�

����MDDU�

DDQORRS�

SHULRGH�

��MDDU�

KRRIGSHULR�

GH�

��MDDU�

KRRIG�

SHULRGH�

����MDDU�

HLQGSH�

ULRGH�

�

�

6WUHHNYHUEHWH�

ULQJ�

�

�

$JUDULVFK�VRFLDOH�

YRRUOLFKWLQJ� $FFHQW�RS�JURHSVYRRU�

OLFKWLQJ�

$FFHQW�RS�LQGLYLGX�

HOH��ODQG��HQ�WXLQ�

ERXZ��YRRUOLFKWLQJ��5� ���(��8�!�6����&�5� ��� �(��� �L����� � � �=��� � ����� ��� ��� � ����� ���'����� � ���.� �[����� � � �	�������� ���=� ��� � ���.� �!����� �	�����(� ��R �¡.¢	£#¤=¥ ¦R§�¤=¤=¨ © ª « ¬.
® ª ¡ ¯/°±9 = �¡.¢	£=©  �¢[§�¤=¤=¨(¢�²R³Lª ´�µ�¶ ©  �¡.¢	£#¤=¥ ¦R§�¤=¤=¨ © ª « ¬ ® ª ¡ ¯.¶ ¢�ª ²W¡�¶ ®/· ¸+¹ · ¸º.»¼ � »�¸.½ �
�

'H�DJUDULVFK�VRFLDOH�YRRUOLFKWLQJ�ZHUG�RS�GH]H�PDQLHU� IXQFWLRQHHO�JHPDDNW�

YRRU�KHW�KRRIGGRHO��QDPHOLMN�GH�UXLOYHUNDYHOLQJ��'H�UHVW�YDQ�KHW�VWUHHNYHUEH�
WHULQJVSURJUDPPD�YROJGH�SDV�QD�RI�WLMGHQV�GH�KHUYHUGHOLQJ�YDQ�GH�JURQG��'H�

UXLOYHUNDYHOLQJVLQVWDQWLHV�RQGHUNHQGHQ�GH�PRJHOLMNKHGHQ�GLH�GH�VWUHHNYHUEH�

WHULQJ� LQ�KHW� DOJHPHHQ�HQ�GH�DJUDULVFK�VRFLDOH�YRRUOLFKWLQJ� LQ�KHW�ELM]RQGHU�

ERGHQ�ELM�KHW�ULMS�PDNHQ�YDQ�GH�EHYRONLQJ�YRRU�LQJULMSHQGH�YHUDQGHULQJHQ��

6��+HUZH\HU��KRRIG�YDQ�GH�&XOWXXUWHFKQLVFKH�'LHQVW��&'���SOHLWWH�HU�WLMGHQV�

HHQ� YHUJDGHULQJ� YDQ� GH� /DQGHOLMNH� /DQGERXZYRRUOLFKWLQJVUDDG� HU� ELMYRRU�
EHHOG�YRRU�RP�ELM� LQJULMSHQGH� UXLOYHUNDYHOLQJHQ�DOWLMG�HHQ� VWUHHNYHUEHWHULQJ�

WH� KRXGHQ� ¾ ¿ À � 'DDUPHH� OHHN� GH� WDPHOLMN� WHFKQLVFK� JHRULsQWHHUGH� &'� ]LFK�

RSHQ�WH�VWHOOHQ�YRRU�GH�PHHU�VRFLDOH�EHQDGHULQJ�]RDOV�EHSOHLW�GRRU�GH�:DJH�

QLQJVH�VRFLRORJHQ��

'H� VWUHHNYHUEHWHULQJVFRPPLVVLH� YDQ� GH� /DQGHOLMNH� /DQGERXZYRRUOLFK�

WLQJVUDDG�EHVSUDN�'H�%UXLQV�YRRUVWHO�LQ�PHL������ ¾ ¿ Á �=LM�RQGHUVFKUHHI�GH�JH�

GDFKWH�GDW�UXLOYHUNDYHOLQJ�HQ�VWUHHNYHUEHWHULQJ�JHNRSSHOG�PRHVWHQ�]LMQ��PDDU�
ZLOGH�GH�PRJHOLMNKHLG�YDQ�HHQ�VWUHHNYHUEHWHULQJ�]RQGHU�UXLOYHUNDYHOLQJ�RSHQ�

KRXGHQ��'DDUPHH�VWHOGH�]LM�GDW�VWUHHNYHUEHWHULQJ�PHHU�ZDV�GDQ�HHQ�DDQKDQJ�

VHO� YDQ�GH� UXLOYHUNDYHOLQJ��'H�FRPPLVVLH�ZDV�YHUGHHOG�RYHU�GH�YUDDJ�RI�GH�

VWUHHNYHUEHWHULQJ� �OHHV�� DJUDULVFK�VRFLDOH�YRRUOLFKWLQJ�� DDQ�GH� UXLOYHUNDYHOLQJ�

YRRUDI�NRQ�JDDQ��(QHU]LMGV�WHNHQGH�]LFK�HHQ�JURHS�DI�GLH�GH�VWUHHNYHUEHWHULQJ�

DOV�HHQ�PLGGHO�]DJ�RP�WRW�PHQWDOLWHLWVYHUDQGHULQJ�ELM�GH�EHYRONLQJ�WH�NRPHQ��
DQGHU]LMGV�ZDV�HU�HHQ�JURHS�GLH�PHHQGH�GDW�HHUVW�GH�YHUEHWHULQJ�YDQ�GH�H[�

WHUQH�SURGXFWLHRPVWDQGLJKHGHQ�GRRU�UXLOYHUNDYHOLQJHQ�PRHVW�ZRUGHQ�JHUHD�

OLVHHUG��'H�PHQWDOLWHLWVYHUDQGHULQJ�NZDP�ODWHU�ZHO��,Q�ZHUNHOLMNKHLG�ZDV�GH�

������������������������������������������������
¾ ¿ À6Â[Ã�Ä �Å/Æ$�Ç�!Å(�'������� � ÈW����Å/�#��������ÉÇ������� � � ����� � ���.� � �#�=���Ê »�Ë ����� �!�#����� � ��� » ÊÇ� ��Ì� ��Í$����� · ¸º.» �
¾ ¿ Á6Â[Ã�Ä �Å/Æ$�Ç�!Å(�'������� � ÈW����Å/�#��������ÉÇ������� � � ����� � ���.� � �#�=���Ê · Ë ����� �!�#����� � ��� »�Î Í���� · ¸º!» �
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GLVFXVVLH�HHQ�DIJHOHLGH�YDQ�HHQ�DQGHUH� WHJHQVWHOOLQJ��'DDUELM�JLQJ�KHW�YRRUDO�

RP�GH�YUDDJ�RI�KHW�VWUHHNYHUEHWHULQJVSURJUDPPD�KRRIG]DNHOLMN�JHOHLG�PRHVW�

ZRUGHQ� GRRU� KHW� PLQLVWHULH� YDQ� /DQGERXZ� RI� GDW� GH� SURYLQFLHV� RYHU� HHQ�

]HNHUH� DXWRQRPLH� ELM� GH� EHVWHGLQJ� YDQ� GH� VWUHHNYHUEHWHULQJVJHOGHQ� PRHVW�

EHVFKLNNHQ��'H�HQH�SURYLQFLH�KDG�PHHU�EHODQJ�ELM�QLHW�DDQ�UXLOYHUNDYHOLQJHQ�
JHERQGHQ� VWUHHNYHUEHWHULQJ� GDQ� GH� DQGHUH�� 1DDUPDWH� GH� MDUHQ� YRUGHUGHQ�

WHNHQGH�GH]H�WHJHQVWHOOLQJ��ZDDURPKHHQ�ZLVVHOHQGH�FRDOLWLHV�RQWVWRQGHQ��]LFK�

GXLGHOLMNHU�DI��

'H� WHJHQJHVWHOGH� EHODQJHQ� YDQ� ¶'HQ� +DDJ·� HQ� GH� UHJLRQDOH� FRQVXOHQW�

VFKDSSHQ�ZDUHQ�RRN�PHUNEDDU�RS� DQGHU� WHUUHLQ��+HW� MDDUOLMNVH� DDQWDO� DDQ� WH�

ZLM]HQ�QLHXZH�JHELHGHQ�ZLVVHOGH�VWHUN��WDEHO�������GRRUGDW�VRPV�DG�KRF�JHO�
GHQ�ZHUGHQ�WRHJHZH]HQ��'H�FRQVHTXHQWLH�GDDUYDQ�ZDV�RQGHU�DQGHUH�GDW�RS�

UHJLRQDDO�QLYHDX�HHQ�ODQJH�WHUPLMQSODQQLQJ�RQPRJHOLMN�ZDV��'LW�EHPRHLOLMNWH�

RS�]LMQ�EHXUW�ZHHU�GH�SHUVRQHOH�SODQQLQJ��%RYHQGLHQ�YHUKLQGHUGH�KHW�ZLVVH�

OHQGH� EHGUDJ� RS� GH� EHJURWLQJ� HHQ� JRHGH� FUHGLWHULQJ� YDQ� GH� DI]RQGHUOLMNH�

VWUHHNYHUEHWHULQJVSURMHFWHQ��8LWHLQGHOLMN�KDG�GLW�PHUNZDDUGLJH�JHYROJHQ��'H�

XLWJDYHQ�SHU�KHFWDUH�ZDUHQ�LQ�GH�ORRS�YDQ�GH�MDUHQ�ELMQD�JHKDOYHHUG�WRW�MDDU�
OLMNV������JXOGHQ��WDEHO��������

�

�

�

7DEHO�����$DQWDO�GDDGZHUNHOLMN�JHVWDUWH��ORSHQGH�HQ�EHsLQGLJGH�VWUHHNYHUEHWHULQJHQ��

����������
� *HVWDUW� /RSHQG� %HsLQGLJG�

� � � 3HU�-DDU� &XPXODWLHI�

����� ��� ��� �� �

����� ��� ��� �� �

����� �� ��� �� �

����� �� ��� �� ��

����� �� ��� �� ��

����� ��� ��� �� ���

����� ��� ��� �� ���

����� ��� ��� ��� ���

����� ��� ��� �� ���

����� �� ��� �� ���

����� �� ��� ��� ���

����� �� ��� ��� ���

����� � ��� ��� ���

����� � ��� ��� ����

����� � � ��� ����

7RWDDO� ���� � ���� �

�
�
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7DEHO������*HJHYHQV�VWUHHNYHUEHWHULQJ�YROJHQV�+�3��GH�%UXLQ������������
� ����� ����� ����� ����� ����� ����� ����� �����

$DQWDO�VWUHHNYHUEHWH�

ULQJHQ�LQ�XLWYRHULQJ�

��� ��� ��� ��� ��� ��� ��� ���

$DQWDO�EHGULMYHQ�

�[������

��� ��� ��� ��� ��� ��� ��� ���

2SSHUYODNWH�LQ�KD�

�[������

���� ���� ���� ���� ���� ���� ���� ����

6WUHHNYHUEHWHULQJV�

JHOGHQ��[�����JXO�

GHQ��

������ ������ ������ ������ ������ ������ ������ ������

,GHP�LQ�JXOGHQV�SHU�

KHFWDUH�

����� ������ ����� ����� ����� ����� ����� �����

'H�GRRU�'H�%UXLQ�JHKDQWHHUGH�JHWDOOHQ�RYHU�VWUHHNYHUEHWHULQJHQ�LQ�XLWYRHULQJ�]LMQ�

KRJHU�GDQ�GH�ZHUNHOLMNH�DDQWDOOHQ�

� Ï5Ð Ñ�Ò(Ó!Ô8Õ Ö6Õ×�Ø&Ï5Ð Ù�Ú Ò(Û�Ü Ý�Ð Ú Þ Ú ß à�á�Ø[â�Ø�ß à=á�Ñ�Ù�ã�Ú Ò�ä*åæ#Ò�×�Ø�æ#ä.Ð æ#Ð Ú ß à=á�Ø�ß Þ Ð Ø	Ø�çå�Ø�Ð â�Ø�Þ Ø�Ð Ú Ò�ä.ß è�é æ#Ò�Ò�Ø�Ò�ê'ë ÛìRí�î.ï	ð#ñ=ò óõôö ñ=ñ=÷ ø ù ú û!ü ù î ý/þ!ÿ9í=í�î.ï	ð=ø í�ï ö ñ=ñ=÷(ï�� � ù ����� ø í�î.ï	ð#ñ=ò ó ö ñ=ñ=÷ ø ù ú û!ü ù î ý�� ï�ù �Wî��Wü��
	�� �������� Û��	���Õ �
�

:HOLVZDDU�ZDUHQ�HU�PHHU�YRRUOLFKWHUV�LQ�GH�VWUHHNYHUEHWHULQJHQ�ZHUN]DDP�HQ�

ZHUG� RRN� HHQ� JURWHU� GHHO� YDQ� GH� EHJURWLQJ� YRRU� SHUVRQHHOVNRVWHQ� JHUHVHU�

YHHUG� �WDEHO� ������� PDDU� RPJHUHNHQG� QDDU� RSSHUYODNWH� HHQKHLG� ZDV� HU� GXV�
MXLVW�VSUDNH�YDQ�HHQ�GDOLQJ� � � � �,Q�ZH]HQ�YRQG�HU�GXV�HHQ�H[WHQVLYHULQJ�YDQ�GH�

YRRUOLFKWLQJ�SODDWV��WHUZLMO�KHW�GRHO�YDQ�KHW�VWUHHNYHUEHWHULQJVSURJUDPPD�MXLVW�

HHQ�LQWHQVLYHULQJ�ZDV��

�

7DEHO������9HUGHOLQJ�LQ�SURFHQWHQ�YDQ�GH�VWUHHNYHUEHWHULQJVJHOGHQ�RYHU�GH�YHUVFKLOOHQGH�

EHJURWLQJVSRVWHQ������������

�� ����� ����� ����� ����� ����� ����� �����

+XOSNUDFKWHQ�YRRU�GH�

ODQG��HQ�WXLQERXZ�

YRRUOLFKWLQJ�

��� ��� ��� ��� ��� ��� ���

6SHFLILHNH�XLWJDYHQ� ��� ��� ��� ��� ��� ��� ���

+XLVKRXGHOLMNH�YRRU�

OLFKWLQJ�

�� ��� ��� ��� ��� ��� ���

$JUDULVFK�VRFLDOH�YRRU�

OLFKWLQJ�

���� ���� ���� ���� ���� ���� ����

3UHPLHV� ��� ��� ��� ��� �� �� ��

$OJHPHQH�XLWJDYHQ� ��� �� ��� ��� �� ��� ��
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'H� UHJLR·V� KDGGHQ� GXV� EHKRHIWH� DDQ� HHQ� GXLGHOLMNHU� HQ� VWDQGYDVWLJHU� WRH�

NRPVWEHOHLG� YDQXLW� 'HQ� +DDJ�� ELMYRRUEHHOG� RS� EDVLV� YDQ� KHW� LQ� ����� YHU�

VFKHQHQ� RYHU]LFKW� YDQ� ODQGERXZNXQGLJ� DFKWHUJHEOHYHQ� JHELHGHQ� GDW� LQ� DO�

]LMQ�JHEUHNNLJKHLG�WHQPLQVWH�JHEDVHHUG�ZDV�RS�HHQ�JHREMHFWLYHHUGH�EHUHNH�

QLQJVPHWKRGH� " # $ �7RFK�NDQ�QLHW�JHVWHOG�ZRUGHQ�GDW�GH�UHJLRQDOH�FRQVXOHQW�
VFKDSSHQ�JHHQ�LQYORHG�KDGGHQ��ZDQW�YROJHQV�VRPPLJHQ�ZHUG�ELM�GH�VHOHFWLH�

YDQ�GH�VWUHHNYHUEHWHULQJHQ�WH�ZHLQLJ�JHOHW�RS�REMHFWLHYH�FULWHULD�HQ�WHYHHO�RS�

HHQ�HYHQUHGLJH�YHUGHOLQJ�YDQ�JHOGHQ�RYHU�GH�SURYLQFLHV��'DDUELM�KLHOG�PHQ�

UHNHQLQJ�PHW�DO�EHVWHGH�JHOGHQ��KHW� DDQWDO� VWUHHNYHUEHWHULQJVSODQQHQ� LQ�XLW�

YRHULQJ�� KHW� DDQWDO� DIORSHQGH� SODQQHQ�� KHW� DDQWDO� VWUHHNYHUEHWHULQJVSODQQHQ�

SHU�FRQVXOHQWVFKDS��GH�EHODVWLQJ�YDQ�GH�VWDI�YDQ�GH�FRQVXOHQWVFKDSSHQ�HQ�GH�
UXLOYHUNDYHOLQJHQ�LQ�XLWYRHULQJ��$OOH�PRRLH�FULWHULD�YDQ�GH�/DQGHOLMNH�/DQG�

ERXZYRRUOLFKWLQJVUDDG�WHQ�VSLMW��ZDV�KHW�WHYUHGHQ�VWHOOHQ�YDQ�GH�DI]RQGHUOLMNH�

SURYLQFLHV�HQ�UHJLR·V�YDQ�GRRUVODJJHYHQG�EHODQJ��

�

�
�

�
.ULWLHN� ZDV� HU� RRN� RS� GH� JHEUHNNLJH� VDPHQKDQJ� WXVVHQ� WHFKQLVFK�

HFRQRPLVFKH��KXLVKRXGHOLMNH�HQ�DJUDULVFK�VRFLDOH�YRRUOLFKWLQJ��YRRUDO�GRRUGDW�

GH� ODDWVWH� WZHH� SDV� EHWUHNNHOLMN� UHFHQW� RQWZLNNHOG� ZDUHQ� " # % � (U� NZDP� GDDU�

GRRU�YHHO� WH�ZHLQLJ� WHUHFKW�YDQ�KHW� LQWHJUDOH�YRRUOLFKWLQJVSODQ��,Q�KHW� OLFKW�

YDQ�GH�VWLMJHQGH�NRVWHQ�ZDV�GDW�YRRU�VRPPLJHQ�DDQOHLGLQJ�RP�GLW�SODQ�KHOH�

PDDO� WHU� GLVFXVVLH� WH� VWHOOHQ�� 3HQGHUV� YDQ� KHW� PLQLVWHULH� YDQ� /DQGERXZ� ELM�
YRRUEHHOG�ZDV�EDQJ�GDW�GH]H�NRVWHQWRHQDPH�QHJDWLHI�]RX�XLWZHUNHQ�YRRU�GH�

������������������������������������������������
" # $'&)(+*-,).�/102,).4365�7
8�9 : ;=<-8>.4365-7�?-@
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8�D H�3N7
8�D : 5-HPO�OQ5�@�C
8�R1?-8�DTS�J�U�V�,XW Y+D : G : I E�F�8
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365�369 Z�I 8)C�365'7
8+36H�D 36D : I ENF�8+I G D 8�8�<�C
8�D ?-8�G 8ND : 5-H�8�54[ \

5XLOYHUNDYHOLQJ�HQ�VWUHHNYHUEHWHULQJ�JLQJ�YDDN�VOHFKWV�LQ�QDDP�VDPHQ��,Q�GH�SURHIUXLOYHUNDYH�
OLQJ�%RUJHU�ZDV�GH�DIVWHPPLQJ�ZHO�JRHG��
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WHFKQLVFK�HFRQRPLVFKH�YRRUOLFKWLQJ��,Q������VXJJHUHHUGH�KLM�GDW�GH�KXLVKRX�

GHOLMNH� YRRUOLFKWLQJ� PLVVFKLHQ� ZHO� QLHW� ODQJHU� HHQ� DFWLYLWHLW� ZDV� YRRU� KHW�

PLQLVWHULH� YDQ� /DQGERXZ�� RPGDW� GH]H� JHHQ� GLUHFWH� EHWHNHQLV� KDG� YRRU� GH�

EHGULMIVYRHULQJ�YDQ�KHW� ODQG��HQ�WXLQERXZEHGULMI� ] ^ _ �'LW�JLQJ�GLUHFW� LQ�WHJHQ�

GH� VWUHHNYHUEHWHULQJVJHGDFKWH� YDQ� LQWHJUDOH� YRRUOLFKWLQJ�� 'H� FULWLFL� ]RFKWHQ�
HFKWHU� QDDU� HHQ� LQWHUJUDWLH� PHW� DQGHUH� EHOHLGVWHUUHLQHQ�� 'H� %UXLQ� ELMYRRU�

EHHOG� PHHQGH� GDW� GH� VWUHHNYHUEHWHULQJ� HHQ� WH� VWHUN� DJUDULVFK� NDUDNWHU� KDG��

ZDQW�RRN�LQGXVWULDOLVDWLH��WRHULVPH�HQ�SODQRORJLVFKH�YUDDJSXQWHQ�YHUGLHQGHQ�

DDQGDFKW��6WUHHNYHUEHWHULQJ�]RX�LQ�GLH�YLVLH�JHHQ�H[FOXVLHI�EHOHLGVSURJUDPPD�

YRRU�GH�ERHUHQEHYRONLQJ�PHHU�]LMQ��

2SKHIILQJ�YDQ�GH�LQWHJUDOH�YRRUOLFKWLQJ�VWRQG�IHLWHOLMN�JHOLMN�DDQ�KHW�KDUW�
KDOHQ�XLW�KHW�VWUHHNYHUEHWHULQJVEHOHLG��'H�JHGDFKWH�YDQ�PHQWDOLWHLWVYHUDQGH�

ULQJ�ZDV�LPPHUV�JHEDVHHUG�RS�GH�LQWHJUDWLH�YDQ�GH�GULH�YRUPHQ�YDQ�YRRUOLFK�

WLQJ��+HW�WHU�GLVFXVVLH�VWHOOHQ�ZHUG�PHGH�PRJHOLMN�RPGDW�]LFK�YRRU�KHW�NOHLQH�

ERHUHQYUDDJVWXN�HHQ�DOWHUQDWLHYH�RSORVVLQJ�DDQNRQGLJGH��KHW�2QWZLNNHOLQJV��

HQ�6DQHULQJVIRQGV� �2	6�IRQGV�� ] ^ ] �'RRU�GLW� IRQGV� LQ�GH� VWUHHNYHUEHWHULQJHQ�

HHQ�JURWHUH�URO�WH�ODWHQ�VSHOHQ��ZHUG�KHW�PRJHOLMN�HHQ�JURWHU�DDQWDO�ERHUHQ�XLW�
GH�ODQGERXZVHFWRU�XLW�WH�VWRWHQ��+HW�LQ������RSJHULFKWH�2	6�IRQGV�ZHUG�LQ�

HQNHOH� MDUHQ� WLMG� LQ�KHW� ODQGERXZVWUXFWXXUEHOHLG� LQJHSDVW��$DQYDQNHOLMN�ZDV�

KHW�IRQGV�EHGRHOG�RP�GH�SUREOHPHQ�RS�GH�JHPHQJGH�EHGULMYHQ�RS�GH�]DQG�

JURQGHQ��GLH� WH�PDNHQ�KDGGHQ�PHW� VWHUN�GDOHQGH�SULM]HQ�YRRU�PHON��HLHUHQ�

HQ�SOXLPYHH��HQLJV]LQV�KHW�KRRIG�WH�ELHGHQ� ] ^ ` �1D�UDDGSOHJLQJ�YDQ�GH�VWDQGV�

RUJDQLVDWLHV� EHVORRW� KHW� PLQLVWHULH� YDQ� /DQGERXZ� KHW� IRQGV� QLHW� DOOHHQ� WH�

JHEUXLNHQ� YRRU� VDQHULQJ��PDDU� RRN� RP� VWHXQ� �RQWZLNNHOLQJ�� WH� ELHGHQ� DDQ�
EHGULMYHQ�� 'DDUPHH� KDDOGH� KHW� GH� ERHUHQ� RYHU� GH� VWUHHS�� /DWHU� ULFKWWH� KHW�

IRQGV�]LFK�HU�YRRUDO�RS�RXGHUH�ERHUHQ�XLW�WH�NRSHQ� ] ^ ^ ��
'H�LQYORHG�YDQ�KHW�2	6�IRQGV�ZDV�PHUNEDDU�LQ�KHW�VWUHHNYHUEHWHULQJVEH�

OHLG��=R�KDG�GH�%UDEDQWVH�ULMNVODQGERXZFRQVXOHQW�&ULMQV�HLQG������QDPHQV�

GH�EXUJHPHHVWHU�YDQ�GH�JHPHHQWH�=HHODQG�JHRSSHUG�RP�KHW�GRUS��GDW�RQGHU�

GH�URRN�YDQ�GH�JHwQGXVWULDOLVHHUGH�JHPHHQWHQ�8GHQ�HQ�2VV�ODJ��WH�YHUDQGH�
UHQ�LQ�HHQ�JHPHHQVFKDS�YDQ�ERHUHQ�HQ�SODWWHODQGHUV��ZRRQIRUHQVHQ�� ] ^ a �,Q�KHW�

GRUS� =HHODQG� ZDUHQ� QRJ� YHHO� NOHLQH� EHGULMYHQ� HQ� ELMQD� ��� SURFHQW� YDQ� GH�

NOHLQH�ERHUHQ�ZRRQGH� LQ�NURWWHQ��6DQHULQJ�YDQ�GH� ODQGERXZ�ZDV�JHZHQVW��

PDDU�VOHFKWV�PRJHOLMN�DOV�HHQ�JURWH�JURHS�DJUDULsUV�HHQ�DQGHU�EHURHS�]RX�NLH�

]HQ�� ELMYRRUEHHOG� LQ� GH� UHJLRQDOH� LQGXVWULH�� 'H� JHPHHQWH� ZLOGH� YRRU� GH]H�

������������������������������������������������
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ODDWVWH�JURHS�QLHXZH�]RJHQDDPGH�RYHUJDQJVZRQLQJHQ�ERXZHQ�PHW�HHQ�WXLQ�

YDQ� RQJHYHHU� ��� [� ���PHWHU�� 'H�1RRUG�%UDEDQWVH�3URYLQFLDOH�/DQGERXZ�

YRRUOLFKWLQJVUDDG�YRHOGH�HUYRRU�HHQ�SURHISURMHFW�WH�VWDUWHQ�GRRU�GH�PRJHOLMN�

KHGHQ�YDQ�KHW�2	6�IRQGV�WH�FRPELQHUHQ�PHW�GLH�YDQ�GH�VWUHHNYHUEHWHULQJ��

'H�/DQGHOLMNH�/DQGERXZYRRUOLFKWLQJVUDDG�VWXXUGH�KHW�YRRUVWHO�GRRU�QDDU�KHW�
EHVWXXU� YDQ� KHW� 2	6�IRQGV�� PDDU� GDW� ODDWVWH� YRRU]DJ� WH� YHHO� SUREOHPHQ� ¶ · ¸ �
(LJHQOLMN�ZDV�KHW� IRQGV�HHQ�SDDUG�YDQ�7URMH�YRRU�GH� VWUHHNYHUEHWHULQJ��KHW�

PLQLVWHULH� NRQ� KHW� NOHLQH�ERHUHQYUDDJVWXN� RS� LQGLYLGXHOH� VFKDDO� RSORVVHQ�

GRRU� ERHUHQ� XLW� WH� NRSHQ�� 9ROJHQV� FULWLFL� YDQ� KHW� VWUHHNYHUEHWHULQJVSUR�

JUDPPD�PDDNWH�GH�YHUKRRJGH�LQ]HW�YDQ�GLW�IRQGV�DOV�EHOHLGVPLGGHO�GH�XLWYRH�

ULQJ� YDQ� KHW� LQWHJUDOH� YRRUOLFKWLQJVSODQ� RYHUERGLJ�� 'H� JURRWVWH� JURHS� YDQ�
WUDGLWLRQHOH� ERHUHQ� ZHUG� LPPHUV� JHsOLPLQHHUG� HQ� GDDUPHH� ZDV� WHYHQV� KHW�

SROLWLHNH�SUREOHHP�YHUGZHQHQ��

.ULWLHN�EHVWRQG�HU�WHQ�VORWWH�RRN�RS�GH�ORNDOH�FRPPLVVLHV��&ULWHULXP�YRRU�

GHHOQDPH�DDQ�HHQ�VWUHHNYHUEHWHULQJVFRPPLVVLH�ZDV�KHW�OLGPDDWVFKDS�YDQ�HHQ�

ODQGERXZRUJDQLVDWLH� HQ� QLHW� GH� JHVFKLNWKHLG� YRRU� GH� WDDN�� 1LHW� YHUWHJHQ�

ZRRUGLJG�ZDUHQ�ELMYRRUEHHOG�YDNWHFKQLVFKH�RUJDQLVDWLHV� �YHUHQLJLQJHQ�YRRU�
EHGULMIVYRRUOLFKWLQJ�� IRN�� HQ� FRQWUROHYHUHQLJLQJHQ�� YHLOLQJHQ� HQ]RYRRUW���

0DDU� RRN� QLHW�JHRUJDQLVHHUGH� ERHUHQ� HQ� QLHW�DJUDULVFKH� JURHSHULQJHQ� RQW�

EUDNHQ��2RN�MRQJHUHQ�KDGGHQ�JHHQ�VWUXFWXUHOH�SODDWV�LQ�GH�ORNDOH�VWUHHNYHU�

EHWHULQJVRUJDQLVDWLH��WHUZLMO�]LM�WRFK�HHQ�]HHU�EHODQJULMNH�GRHOJURHS�YRUPGHQ��

'H� VODJYDDUGLJKHLG�ZHUG� VRPV�GRRU�GH� WUDDJKHLG�YDQ�GH� VWUHHNYHUEHWHULQJV�

FRPPLVVLHV�EHOHPPHUG��6RPPLJHQ�SOHLWWHQ�GDDURP�YRRU�DI]RQGHUOLMNH�YHUJD�

GHULQJHQ�YRRU�GHVNXQGLJHQ� ¶ · ¹ �'DDU�NRQ�JHVSURNHQ�ZRUGHQ�RYHU�GH�EHVOXLWHQ�
YDQ�GH�FRPPLVVLH��GH�YRRUOLFKWLQJVPHWKRGLHN��KHW�RYHUOHJ�PHW�DQGHU�LQVWDQ�

WLHV� �(FRQRPLVFK�7HFKQRORJLVFKH� ,QVWLWXWHQ�� PDDWVFKDSSHOLMN� ZHUN��� 'H�

¶ERHUHQ·�OHGHQ� ]RXGHQ� LQ� GH� VWUHHNYHUEHWHULQJVFRPPLVVLHV� GDQ� PDNNHOLMNHU�

DDQ�KHW�ZRRUG�NXQQHQ�NRPHQ��RPGDW�GRRU�HHQ� VOHFKWH�DJHQGHULQJ�GH�GHV�

NXQGLJHQ� GH� YHUJDGHULQJ� WHYHHO� RYHUKHHUVWHQ�� ¶ZDDUGRRU� KHW� VWUHHNYHUEHWH�

ULQJVSODQ� WHYHHO� XLW� HHQ� DPEWHOLMNH� NRNHU� NRPW·� ¶ · º � 'H]H� ZHUNZLM]H� OHYHUGH�
ERYHQGLHQ�HHQ�WLMGVEHVSDULQJ�RS�YRRU�GH�GHVNXQGLJHQ��'H�SURIHVVLRQDOLVHULQJ�

]RX�KLHUGRRU�HFKWHU�VQHO�WRHQHPHQ��)HLWHOLMN�ZDUHQ�NULWLHN�HQ�RSORVVLQJ�SDUD�

GR[DDO��(QHU]LMGV�ZDV�GH�EHYRONLQJ�WH�ZHLQLJ�EHWURNNHQ�ELM�GH�VWUHHNYHUEHWH�

ULQJ� GRRUGDW� GHVNXQGLJHQ� WH� RYHUKHHUVHQG� DDQZH]LJ� ZDUHQ�� $QGHU]LMGV� ]RX�

GH�EHYRONLQJ� ]LMQ�JUHHS�RS�GH�GHVNXQGLJHQ�KHOHPDDO� YHUOLH]HQ� DOV� GLH� DSDUW�

]RXGHQ�JDDQ�YHUJDGHUHQ��
(U�EHVWRQGHQ�YHUVFKLOOHQGH�RSWLHV�RP�GH�NULWLHN�RS�KHW�VWUHHNYHUEHWHULQJV�

SURJUDPPD��]RDOV�KLHUYRRU�LQ�YLHU�KRRIGSXQWHQ�YHUZRRUG��RP�WH�]HWWHQ�QDDU�

������������������������������������������������
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EHOHLG��,Q�GH�HHUVWH�SODDWV�ZDV�HU�GH�PRJHOLMNKHLG�RP�WHUXJ�WH�NHUHQ�QDDU�KHW�

EDVLVFRQFHSW�� ZDDULQ� ]HOIZHUN]DDPKHLG� HQ� HLJHQ� LQEUHQJ� YDQ� GH� EHYRONLQJ�

FHQWUDDO�VWRQGHQ��'H]H�RSWLH�OHHN�KDOYHUZHJH�GH�MDUHQ�]HVWLJ�XLWJHVORWHQ��RP�

GDW�]H�JHHQ�UHNHQLQJ�KLHOG�PHW�GH�EHSHUNWH�DUEHLGVNUDFKW�GLH�GRRU�KHW�PLQLV�

WHULH�NRQ�ZRUGHQ�LQJH]HW��'DDURP�OHHN�GH�WZHHGH�RSWLH��HHQ�YHUGHUH�SURIHV�
VLRQDOLVHULQJ�YDQ�GH�XLWYRHULQJ��PHHU�YRRU�GH�KDQG�WH�OLJJHQ��=RQRGLJ�ZDUHQ�

VRPPLJHQ�EHUHLG�RRN�VWUHHNYHUEHWHULQJHQ�LQ�JHELHGHQ�]RQGHU�DDQPHUNHOLMNH�

DFKWHUVWDQG�WH�LQWURGXFHUHQ��'H]H�JHELHGHQ��ZDDU�YHUDQGHULQJHQ�PDNNHOLMNHU�

NRQGHQ�ZRUGHQ�GRRUJHYRHUG��NRQGHQ�GDQ�DOV�YRRUEHHOG�GLHQHQ�YRRU�GH�HFK�

WH�DFKWHUVWDQGVJHELHGHQ�LQ�GH�RPJHYLQJ��(HQ�GHUJHOLMNH�EHQDGHULQJ�ZHHN�ZHO�

KHHO�VWHUN�DI�YDQ�GH�RRUVSURQNHOLMNH�JHGDFKWHJDQJ��(HQ�GHUGH�RSWLH�ZDV�HHQ�
JURWHUH�DXWRQRPLH�YDQ�GH�UHJLRQDOH� ODQGERXZFRQVXOHQWVFKDSSHQ��LQ�VDPHQ�

ZHUNLQJ� PHW� GH� SURYLQFLDOH� ODQGERXZYRRUOLFKWLQJVUDGHQ�� ELM� GH� EHVWHGLQJ�

YDQ�YRRUOLFKWLQJVJHOGHQ��=LM�]RXGHQ�GDQ�]HOI�NXQQHQ�EHSDOHQ�RI�]LM�KHW�JHOG�

EHVWHHGGHQ� DDQ� LQWHJUDOH� YRRUOLFKWLQJ� LQ� VWUHHNYHUEHWHULQJHQ� RI� DDQ� DQGHUH�

YRRUOLFKWLQJVSURMHFWHQ� é ê ë � 'H� YLHUGH� EHOHLGVRSWLH� ZDV� KHW� VWUHHNYHUEHWHULQJV�

SURJUDPPD�HHQ�]DFKWH�GRRG�WH�ODWHQ�VWHUYHQ��
�

'H�IDVH�YDQ�GH�VWUHHNYHUEHWHULQJ�QLHXZH�VWLMO�����������
,Q�KHW�/DQGERXZMDDUYHUVODJ������ZHUG�JHPHOG�GDW�HU�GRRU�KHW�JURWH�DDQ�

WDO�VWUHHNYHUEHWHULQJVSURMHFWHQ�HU�RQYROGRHQGH�SHUVRQHHO�ZDV�RP�GH�LQWHQVLH�

YH�YRRUOLFKWLQJ�²�GLH�LQKHUHQW�ZDV�DDQ�GLW�VRRUW�SURMHFWHQ�²�LQ�VWDQG�WH�KRX�

GHQ��'H�/DQGHOLMNH�/DQGERXZYRRUOLFKWLQJVUDDG�KDG�HHQ�QLHXZH�RS]HW�YRRU�

GH�VWUHHNYHUEHWHULQJ�PHW� ¶HHQ�PHHU� LQWHQVLHYH�YRRUVWXGLH�YDQ�GH�SUREOHPD�
WLHN�YDQ�KHW�GHVEHWUHIIHQGH�JHELHG��WHQ�HLQGH�WRW�HHQ�RS�GH�KRRIGSUREOHPHQ�

YDQ�GH�VWUHHN�JHULFKWH�YRRUOLFKWLQJ�WH�NRPHQ·� é ê ì �,Q�GLH�EHZRRUGLQJ�OLHW�RRN�

PLQLVWHU� %LHVKHXYHO� ]LFK� LQ� GH� 7ZHHGH� .DPHU� XLW� é í î � 'H� NULWLVFKH� HYDOXDWLH�

KDG�HLQG������WRW�HHQ�QLHXZH�GLVFXVVLHQRWD�RYHU�GH�VWUHHNYHUEHWHULQJ�LQ�1H�

GHUODQG� JHOHLG� é í é � ,Q� ����� EHVSUDN� GH� /DQGHOLMNH� 5DDG� YRRU� GH� /DQGERXZ�

YRRUOLFKWLQJ��GH�RSYROJHU�YDQ�GH�/DQGHOLMNH�/DQGERXZYRRUOLFKWLQJVUDDG��GH�
RS]HW� YDQ� HHQ� VWUHHNYHUEHWHULQJ�QLHXZH�VWLMO�� 'H� UDDG� EOHHI� YDVWKRXGHQ� DDQ�

KHW�EHVWDDQGH�KRRIGGRHO��¶+HW�GRHO�YDQ�GH�VWUHHNYHUEHWHULQJ�LV�RP�LQ�JHELH�

GHQ�ZDDU�]LFK�VWUXFWXUHOH�ZLM]LJLQJHQ�LQ�GH�ODQGERXZ�YRRUGRHQ�RI�ZDDU�KHW�

JHZHQVW� LV�GH� ODQGERXZNXQGLJH�RQWZLNNHOLQJHQ�WH�YHUVQHOOHQ��GH�DJUDULVFKH�

EHYRONLQJ�LQ�KHW�NDGHU�YDQ�GH�DJUDULVFKH�YRRUOLFKWLQJ�EHKXOS]DDP�WH�]LMQ�ELM�
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GH�DDQSDVVLQJ�YDQ�EHGULMI�HQ�KXLVKRXGHQ�DDQ�GH�]LFK�ZLM]LJHQGH�RPVWDQGLJ�

KHGHQ��WHQ�HLQGH�KHW�LQNRPHQ�YDQ�GH�DJUDULVFKH�EHGULMYHQ�WH�YHUKRJHQ�HQ�LQ�

UXLPHU�YHUEDQG�EHWHUH�OHYHQVRPVWDQGLJKHGHQ�WH�VFKHSSHQ�HQ�DOGXV�KHW�ZHO�

]LMQ�PHGH�WH�EHYRUGHUHQ·� X Y Z �0DDU�LQ�GH�QRWD�FRQFOXGHHUGH�GH�UDDG�GDW�YRRUW�

]HWWLQJ� YDQ� KHW� KXLGLJH� EHOHLG� QLHW� WRW� GH� PRJHOLMNKHGHQ� EHKRRUGH�� RPGDW�
HHQ�QRJ�YHUGHUH�XLWEUHLGLQJ�YDQ�KHW�SURJUDPPD�]RX� OHLGHQ� WRW� HHQ�RQDDQ�

YDDUGEDDU�KRJH�EHODVWLQJ��WDEHO��������

�

7DEHO������*HSODQG�DDQWDO�VWUHHNYHUEHWHULQJVSODQQHQ�HQ�GH�GDDUELM�EHKRUHQGH�EHJUR�

WLQJ�ELM�RQJHZLM]LJG�EHOHLG������������
� $DQWDO�SODQQHQ� %HJURRW�EHGUDJ�LQ�JXOGHQV�[�������

����� ��� ������

����� ���� ������
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2S�JURQG�YDQ�GH�HYDOXDWLHV�ZLOGH�GH�/DQGERXZYRRUOLFKWLQJVUDDG�HHQ�RQGHU�
VFKHLG� PDNHQ� WXVVHQ� JHELHGHQ� ZDDU� YROVWDDQ� NRQ� ZRUGHQ� PHW� WHFKQLVFK�

HFRQRPLVFKH�YRRUOLFKWLQJ�RP�GH]H�ZHHU�RS�HHQ�DDQYDDUGEDDU�FRQFXUUHQWLH�

QLYHDX�WH�NULMJHQ��JHELHGHQ�ZDDU�HHQ�LQWHQVLHYH�YRRUOLFKWLQJ�QRGLJ�ZDV�²�KLHU�

]RX�ELM�GH�EHYRONLQJ�EHODQJVWHOOLQJ�PRHWHQ�ZRUGHQ�JHZHNW�YRRU�UXLOYHUNDYH�

OLQJ� HQ� KHW� 2	6�IRQGV� ²� HQ� JHELHGHQ� ZDDU� GH� EHYRONLQJ� HHQ� VRFLDDO�

HFRQRPLVFKH� SULNNHO� QRGLJ� KDG�� 'H� QRWD� QRHPGH� GH� ¶$OEODVVHUZDDUG·��
¶1RRUGZHVW�9HOXZH·��¶*HHVWPHUDPEDFKW·��¶'DOIVHQ·��¶5LMN�YDQ�1LMPHJHQ·�HQ�

¶/DQG�YDQ�+HXVGHQ�HQ�$OWHQD·�DOV�JHELHGHQ�ZDDU�GH�UDDG�HHQ�QLHXZH�SURFH�

GXUH�ZLOGH�RQWZLNNHOHQ��

$OYRUHQV� WRW� VWUHHNYHUEHWHULQJ� RYHU� WH� JDDQ�� PRHVW� GH� 3URYLQFLDOH� 5DDG�

YRRU�GH�%HGULMIVRQWZLNNHOLQJ�−�GH�YURHJHUH�3URYLQFLDOH�/DQGERXZYRRUOLFK�

WLQJVUDDG� −� HHQ� RULsQWHUHQG� RQGHU]RHN� GRHQ�� 0RFKW� GDW� XLWZLM]HQ� GDW� HHQ�

LQWHQVLHYHUH�YRRUOLFKWLQJ�QRRG]DNHOLMN�ZDV��GDQ�NRQ�KHW�JHELHG�RS�JURQG�YDQ�

HHQ� RSJHVWHOG� RQWZLNNHOLQJVSODQ� DOV� ¶VWUHHNYHUEHWHULQJ�QLHXZH�VWLMO·� ZRUGHQ�
DDQJHZH]HQ��'H�/DQGERXZYRRUOLFKWLQJVUDDG�ZLOGH�GDW�LQ�KHW�YRRURQGHU]RHN�

]RZHO� HHQ� NZDOLWDWLHYH� EHVFKULMYHQGH� DOV� NZDQWLWDWLHYH� VWDWLVWLVFKH� UHQWDELOL�
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WHLWVDQDO\VH�XLWJHYRHUG�]RX�ZRUGHQ��(HQ�JRHG�YRRUEHHOG�YDQ�]R·Q�HHQ�VWXGLH�

ZHUG�GRRU�GH�/(,�RQGHU]RHNHUV�0��YDQ�GH�6DQGW�HQ�$��%DXZHQV� LQ������

����� YHUULFKW� LQ� 6SUDQJ�&DSHOOH� � � � � (YHQWXHHO� ]RXGHQ� UXLOYHUNDYHOLQJV�� HQ�

VWUHHNYHUEHWHULQJVFRPPLVVLH�WLMGHOLMN�ZRUGHQ�VDPHQJHYRHJG��/DQGERXZWHFK�

QLVFKH�� KXLVKRXGHOLMNH� HQ� DJUDULVFK�VRFLDOH� YRRUOLFKWLQJ� KRHIGHQ� QLHW� DOWLMG�
DOOH�GULH�WH�ZRUGHQ�JHJHYHQ��LQ�VRPPLJH�JHYDOOHQ�NRQ�ZRUGHQ�YROVWDDQ�PHW�

ppQ� RI� WZHH� YRUPHQ� YDQ� YRRUOLFKWLQJ�� %RYHQGLHQ� ZLOGH� GH� UDDG� ]LFK� QLHW�

PHHU�ULFKWHQ�RS�DOOH�EHGULMYHQ�LQ�ppQ�EHSDDOGH�VWUHHN��PDDU�RS�HHQ�W\SH�EH�

GULMI�LQ�HHQ�UHJLR���

'H� QLHXZH� ZHUNZLM]H�

]RX�YROJHQV�GH�QRWD�OHLGHQ�
WRW� HHQ� PHHU� YHUDQWZRRU�

GH�NHXV�YDQ�JHELHGHQ��HHQ�

]RUJYXOGLJHU� YRRUEHUHL�

GLQJ� HQ� SODQQLQJ�� HHQ�

EHWHU� VDPHQJDDQ� YDQ� UXLO�

YHUNDYHOLQJ� HQ� VWUHHNYHU�
EHWHULQJ� HQ� HHQ� EHWHUH�

LQSDVVLQJ� YDQ� KHW� 2	6�

IRQGV�� %RYHQGLHQ� NRQ� GH�

5/9'� YURHJWLMGLJ� DOOH�

UHSUHVHQWDQWHQ� YDQ� GH�

EHYRONLQJ� ELM� GH� VWUHHN�

YHUEHWHULQJ� EHWUHNNHQ��
NRQ� GH� GLHQVW� HHQ� EHWHUH�

SODQQLQJ� YDQ� GH� ZHUN�

]DDPKHGHQ�YDQ�KHW�YRRUOLFKWHQGH�SHUVRQHHO�RSVWHOOHQ�HQ�HYHQHHQV�EHWHU� LQ�

]LFKW�YHUNULMJHQ�LQ�GH�ZLM]H�ZDDURS�DQGHUH�LQVWDQWLHV��ELMYRRUEHHOG�KHW�PDDW�

VFKDSSHOLMN�ZHUN��PRHVWHQ�ZRUGHQ�LQJHVFKDNHOG��

'H�SURYLQFLDOH�UDGHQ�YRRU�GH�EHGULMIVRQWZLNNHOLQJ�UHDJHHUGHQ�RYHU�KHW�DO�
JHPHHQ�SRVLWLHI� � � � �=R�YRQGHQ�]LM��GH�'UHQWVH�UDDG�XLWJH]RQGHUG��HHQ�YRRURQ�

GHU]RHN� ELM� VWUHHNYHUEHWHULQJVSURMHFWHQ� QRRG]DNHOLMN�� 0DDU� HU� ZDUHQ� RRN�

NULWLVFKH�HQ�WHJHQVWULMGLJH�JHOXLGHQ�WH�KRUHQ��(HQ�DDQWDO�UDGHQ�VWHOGH�GDW� LQ�

GLHQ�KHW�SHUVRQHHOVEHVWDQG�YHUGHU�LQJHNURPSHQ�PRHVW�ZRUGHQ��GLW�WRW�PLQ�

GHU� VWUHHNYHUEHWHULQJVSODQQHQ� ]RX� OHLGHQ�� 'H� /LPEXUJVH� UDDG� ZDV� EOLM� GDW�

UXLOYHUNDYHOLQJ� HQ� VWUHHNYHUEHWHULQJ� QLHW� VDPHQ� KRHIGHQ� WH� JDDQ�� WHUZLMO� GH�
1RRUG�%UDEDQWVH�UDDG��RRLW�YRRUVWDQGHU�YDQ�GH�RQWNRSSHOLQJ�YDQ�UXLOYHUND�

YHOLQJ�HQ�VWUHHNYHUEHWHULQJ��YDQ�JHGDFKWH�ZDV�YHUDQGHUG��QX�HU�HHQ�EHKRRU�
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OLMN�DDQWDO�UXLOYHUNDYHOLQJHQ�LQ�GH�SURYLQFLH�DDQVWDDQGH�ZDV��ZDV�HHQ�NRSSH�

OLQJ�JXQVWLJHU���

%HJLQ������VWXXUGH�GH�'UHQWVH�3URYLQFLDOH�5DDG�YRRU�GH�%HGULMIVRQWZLN�

NHOLQJ� HHQ� EULHI� QDDU� GH� /DQGHOLMNH� /DQGERXZYRRUOLFKWLQJVUDDG� È É Ê � 'DDULQ�

VWHOGH�GH]H�GDW�ELM�YHUGHUH�LQNULPSLQJ�YDQ�KHW�DDQWDO�SHUVRQHHOVOHGHQ�KHW�DDQ�
WDO�VWUHHNYHUEHWHULQJVSURMHFWHQ�JHUHGXFHHUG�PRHVW�ZRUGHQ��2RN�VSUDN�GH�UDDG�

]LMQ� WZLMIHOV�XLW�RYHU�GH�HIIHFWLYLWHLW�YDQ�GH� VWUHHNYHUEHWHULQJ�HQ� VWHOGH�YRRU�

JHOHLGHOLMN�RYHU� WH� VFKDNHOHQ�RS�HHQ�QLHXZH�ZHUNZLM]H��QDPHOLMN�HHQ� VWUHH�

NDDQSDN� YRRU� GH� JHKHOH� SODWWHODQGVEHYRONLQJ�� %RYHQGLHQ� ZLOGH� GH� UDDG� GH�

VWUHHNYHUEHWHULQJVJHOGHQ�]RQRGLJ�DDQ�DQGHUH�YRUPHQ�YDQ�YRRUOLFKWLQJ�EHVWH�

GHQ��2RN�XLW�1RRUG�%UDEDQW�NZDPHQ�NULWLVFKH�JHOXLGHQ� È É Ë �'H�UDDG�YRQG�GDW�
GH�VWUHHNYHUEHWHULQJ�HQ�UXLOYHUNDYHOLQJ�QRJ�VWHHGV�QLHW�JRHG�RS�HONDDU�DIJH�

VWHPG�ZDUHQ��GH�RS]HW�YDDN�WH�HHQYRUPLJ�ZDV�HQ�KHW�JHYDDU�YDQ�¶VWUHHNYHUEH�

WHULQJVPRHKHLG·�RS�GH�ORHU�ODJ��,Q�WHJHQVWHOOLQJ�WRW�'UHQWKH�PHW�]LMQ�VWUHHN�

SODQ� YRRU� DOOH� SODWWHODQGHUV�� ZLOGH� 1RRUG�%UDEDQW� GH� DJUDULVFKH� EHODQJHQ�

YRRURS�EOLMYHQ� VWHOOHQ��(HQ� VWUHHNYHUEHWHULQJ�PRHVW�PLQLPDDO�������KHFWDUH�

JDDQ� RPYDWWHQ� HQ� HHQ� JXQVWLJ� UHVXOWDDW� LQ� KHW� YRRUXLW]LFKW� KHEEHQ�� 9HUGHU�
ZLOGH� 1RRUG�%UDEDQW� KHW� DDQWDO� VWUHHNYHUEHWHULQJVSURMHFWHQ� ODWHQ� DIKDQJHQ�

YDQ�GH�EHVFKLNEDUH�DUEHLGVNUDFKW�ELM�KHW�FRQVXOHQWVFKDS���

'H� VWUHHNYHUEHWHULQJ�QLHXZH�VWLMO� LV� QRRLW� HFKW� YDQ� GH� JURQG� JHNRPHQ��

:HOLVZDDU� ODJHQ� HU� LQ� ����� QRJ� RQJHYHHU� ��� DDQYUDJHQ�� PDDU� KHW� QLHXZH�

EHOHLG� KDG�� PHW� XLW]RQGHULQJ� YDQ� ¶9HQOR�7HJHOHQ·� HQ� ¶'H� 2QGHUEDQNHQ·��

QDXZHOLMNV�]LFKWEDDU�UHVXOWDDW��$O�LQ������ZHUG�LQ�GH�EHJURWLQJ�UHNHQLQJ�JH�

KRXGHQ�PHW�HHQ�YHUVQHOGH�DIERXZ�YDQ�GH�EHVWDDQGH�SURMHFWHQ��'H�GXXU�GDDU�
YDQ�ZHUG�PHW�ppQ�MDDU�LQJHNRUW� È É Ì �2S����GHFHPEHU������ZHHV�GH�/DQGHOLMNH�

5DDG�YRRU�GH�/DQGERXZYRRUOLFKWLQJ�¶:LHUGHQ·�DOV�ODDWVWH�VWUHHNYHUEHWHULQJV�

SURMHFW�DDQ��8LW�GH�GLVFXVVLH�LQ�GH�UDDG�EOHHN�GDW�PHQ�¶:LHUGHQ·�HFKWHU�PHHU�

DOV�HHQ�¶VSHFLDOH�YRRUOLFKWLQJVDFWLH·�EHVFKRXZGH�GDQ�DOV�HHQ�VWUHHNYHUEHWHULQJ�

QLHXZH�VWLMO� È É Í � 'RRUVODJJHYHQG� YRRU� GH� HUNHQQLQJ� ZDV� GH� ODQJH� WLMG� GDW�

¶:LHUGHQ·�EH]LJ�ZDV�JHZHHVW�PHW�KHW�YHUNULMJHQ�YDQ�GH�VWDWXV�YDQ�VWUHHNYHU�
EHWHULQJ��'RRU�GH�KHURULsQWDWLH�YDQ�KHW�EHOHLG� VWLHUI�KHW� VWUHHNYHUEHWHULQJV�

SURJUDPPD�HHQ�]DFKWH�GRRG��

�
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+HW�HLQGH�YDQ�KHW�VWUHHNYHUEHWHULQJVEHOHLG�����������
,Q������ VFKUHHI� HHQ�FRPPLVVLH�YDQ�ZDW� VLQGV�PHGLR������GH�/DQGHOLMNH�

5DDG� YRRU� GH� %HGULMIVRQWZLNNHOLQJ� ZHUG� JHQRHPG�� HHQ� QRWD� RYHU� GH� WRH�

NRPVW�YDQ�GH�HFRQRPLVFK�VRFLDOH�YRRUOLFKWLQJ��'LW�NDQ�EHVFKRXZG�ZRUGHQ�

DOV�KHW�GHILQLWLHYH�HLQGH�YDQ�GH�VWUHHNYHUEHWHULQJ��+HW�YHUYDQJHQ�YDQ�GH�DJUD�
ULVFK�VRFLDOH�YRRUOLFKWLQJ�HQ�GH�KXLVKRXGHOLMNH�YRRUOLFKWLQJ�GRRU�GH�HFRQR�

PLVFK�VRFLDOH�YRRUOLFKWLQJ�EHsLQGLJGH�KHW�VSHFLILHNH�NDUDNWHU�YDQ�KHW�VWUHHN�

YHUEHWHULQJVSURJUDPPD�� 'H� DDQ]HW� WRW� GH� LQYRHULQJ� YDQ� ZDW� HHUVW� � VRFLDDO�

HFRQRPLVFKH�YRRUOLFKWLQJ�KHHWWH��PDDU�VSRHGLJ�ZHUG�RPJHGRRSW�WRW�HFRQR�

PLVFK�VRFLDOH�YRRUOLFKWLQJ��ZHUG�JHJHYHQ�LQ�HHQ�QRWD�GLH�EHJLQ������ELM�GH�

/DQGHOLMNH� /DQGERXZYRRUOLFKWLQJVUDDG� ODJ� � � 	 � 'H]H� QRWD� SODDWVWH� GH� HFRQR�
PLVFK�VRFLDOH�YRRUOLFKWLQJ�QRJ�QDGUXNNHOLMN�QDDVW�GH�GULH�DQGHUH��WHFKQLVFK�

HFRQRPLVFKH��KXLVKRXGHOLMNH�HQ�DJUDULVFK�VRFLDOH��YRRUOLFKWLQJVPHWKRGHQ��'H�

HFRQRPLVFK�VRFLDOH�YRRUOLFKWLQJ�PRHVW�JHULFKW�]LMQ�RS�GH�JH]LQVEHODQJHQ�RS�

NRUWH�HQ�ODQJH�WHUPLMQ��'H]H�YRRUOLFKWLQJ�YRRU�JH]LQ�HQ�EHGULMI�NRQ�HQNHO�RS�

LQGLYLGXHOH�EDVLV�JHJHYHQ�ZRUGHQ��RPGDW�NHQQLV�RYHU�YHUPRJHQVSRVLWLH�� LQ�

NRPHQ� HQ� RQGHUQHPHUVFDSDFLWHLWHQ� RQPLVEDDU� ZDV�� 2RN� GH]H� YRUP� YDQ�
YRRUOLFKWLQJ�PRHVW�RQGHU�YHUDQWZRRUGHOLMNKHLG�YDQ�GH�VWDQGVRUJDQLVDWLHV��GLH�

HU�GHHOV�DO�PHH�ZDUHQ�EHJRQQHQ��YDOOHQ��+HW�DDQWDO�HFRQRPLVFK�VRFLDOH�YRRU�

OLFKW�VW�HUV��GDW�LQ�GLHQVW�ZDV�ELM�GH�VWDQGVRUJDQLVDWLHV��VWHHJ�YDQDI������VQHO��,Q�

GDW�MDDU�ZDUHQ�HU�QRJ�����LQ������ZDV�GDW�DDQWDO�YHUGULHYRXGLJG�WRW����� � 
 � �,Q�

�����WHOGH�PHQ�HU����� � 
 � ��
,Q� ZHON� RS]LFKW� RQGHUVFKHLGGH� GH� HFRQRPLVFK�VRFLDOH� YRRUOLFKWLQJ� ]LFK�

YDQ� GH� DQGHUH� YRRUOLFKWLQJVYRUPHQ"� %HKDOYH� LQGLYLGXHHO� LQ� SODDWV� YDQ�
JURHSVJHRULsQWHHUG��ZDV�GH�HFRQRPLVFK�VRFLDOH�YRRUOLFKWLQJ�JHIRFXVVHHUG�RS�

PD[LPDOLVDWLH�YDQ�KHW�EHGULMIVLQNRPHQ��WHUZLMO�GH�DJUDULVFK�VRFLDOH�GH�JH]LQV�

EHODQJHQ� LQ� UHODWLH� WRW�KHW�EHGULMI� FHQWUDDO� VWHOGH��$OV�ZHUNWHUUHLQHQ�ZHUGHQ�

JHQRHPG�� GH� YHUPRJHQVSRVLWLH� LQ� YHUEDQG� PHW� GH� FRQWLQXwWHLW� YDQ� KHW� EH�

GULMI��GH�EHURHSVNHX]H�YDQ�NLQGHUHQ�PHGH�LQ�KHW�OLFKW�YDQ�GH�LQNRPHQVPRJH�

OLMNKHGHQ�YDQ�KHW�EHGULMI��GH� FRQWLQXwWHLW� LQ�YHUEDQG�PHW�JHQHUDWLHZLVVHOLQJ�
HQ�GH�FRQWUDFWXHOH�HQ�ILQDQFLsOH�UHJHOLQJHQ�YDQ�VDPHQZHUNLQJVYRUPHQ� � 
 � �'H�

RYHUJDQJ�QDDU�GH�HFRQRPLVFK�VRFLDOH�YRRUOLFKWLQJ�PDUNHHUGH�LHWV�ELM]RQGHUV��

%LM� GH� KXLVKRXGHOLMNH� HQ� DJUDULVFK�VRFLDOH� YRRUOLFKWLQJ� SUREHHUGHQ� GH� YHU�

]XLOGH�ERHUHQRUJDQLVDWLHV�GH�HLJHQ�DFKWHUEDQ�RQGHU�KXQ�KRHGH�WH�KRXGHQ��=LM�

NRQGHQ� GDDUGRRU� DDQ� GH� DOJHPHQH� PRGHUQLVHULQJVWKHVH� YDQ� GH� :DJHQLQJVH�

������������������������������������������������
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VRFLRORJHQ�HHQ�HLJHQ�LQYXOOLQJ�JHYHQ��'H�QLHXZ�JHRUJDQLVHHUGH�YRRUOLFKWLQJ�

ZDV�GDDU�GHHOV� HHQ�YRRUW]HWWLQJ�YDQ��PDDU�GRRUGDW� LQGLYLGXHOH�EHGULMYHQ�HQ�

JH]LQQHQ�KHW�REMHFW�YDQ�GH�YRRUOLFKWLQJ�ZHUGHQ�HQ�PHQ�GH]H�LQ�WHUPHQ�YDQ�

DOJHPHHQ� VRFLDDO�HFRQRPLVFKH� GRHOVWHOOLQJHQ� IRUPXOHHUGH�� YHUORRU� KHW� JH�

ORRIVDVSHFW� ODQJ]DDP�DDQ�EHWHNHQLV��,Q�HHQ�ODWHU�KRRIGVWXN�]DO�RS�GH�HFRQR�
PLVFK�VRFLDOH�YRRUOLFKWLQJ�QRJ�ZRUGHQ�WHUXJJHNRPHQ��+LHU�YROVWDDW�GH�FRQ�

FOXVLH�GDW�KHW�SROLWLHNH�GUDDJYODN�YRRU�EHVWHQGLJLQJ�YDQ�GH�KXLVKRXGHOLMNH�HQ�

DJUDULVFK�VRFLDOH�YRRUOLFKWLQJ�RQEUDN��

,Q������EHYURRU�KHW�PLQLVWHULH�YDQ�&XOWXXU�5HFUHDWLH�HQ�0DDWVFKDSSHOLMN�

:HUN� �&50�� ]LMQ� XLWJDYHQ� DDQ� GH� DJUDULVFK�VRFLDOH� YRRUOLFKWLQJ� Y Z [ � 3HU� ��

MDQXDUL� ����� ZHUG� GH� EHNRVWLJLQJ� ]HOIV� JHKHHO� VWRSJH]HW� HQ� GRRU� &50� WHU�
YHUGHUH� DIZLNNHOLQJ� DDQ� KHW� PLQLVWHULH� YDQ� /DQGERXZ� RYHUJHGUDJHQ� Y Z \ � ,Q�

�����YLHO�RRN�KHW�EHVOXLW�RP�GH�VXEVLGLsULQJ�YDQ�GH�6WLFKWLQJ�+93��GLH�YDQ�

EHJLQ�DI�DDQ�EHWURNNHQ�ZDV�JHZHHVW�ELM�GH�VWUHHNYHUEHWHULQJ�� VWRS�WH�]HWWHQ��

'H�VWUHHNYHUEHWHULQJ�ZDV�WRHQ�DO�HQNHOH�MDUHQ�QLHW�PHHU�RS�GH�EHJURWLQJ�YDQ�

KHW�PLQLVWHULH�YDQ�/DQGERXZ�WHUXJ�WH�YLQGHQ��'H�HFRQRPLVFK�VRFLDOH�YRRU�

OLFKWLQJ�KDG�GH�KXLVKRXGHOLMNH�HQ�DJUDULVFK�VRFLDOH�YRRUOLFKWLQJ�RSJHVORNW��
�

6DPHQYDWWLQJ�HQ�DQDO\VH�
'H�PRGHUQLVHULQJVWKHVH�VWHOGH�GDW�WUDGLWLRQHHO�JHRULsQWHHUGH�ERHUHQ�]RX�

GHQ� RYHUJDDQ� QDDU� HHQ� PRGHUQ� FXOWXXUSDWURRQ�� ,Q� 'HQ� +DDJ� ZHUG� GLW� JH�

NRSSHOG�DDQ�KHW�NOHLQH�ERHUHQYUDDJVWXN��%RHUHQ�PHW�NOHLQH�EHGULMYHQ�ZDUHQ�

YDQ� RXGVKHU� HHQ� SUREOHHPJURHS� YRRU� GH� EHOHLGVPDNHUV�� 2QGHU� GH� NOHLQH�

ERHUHQ� EHYRQGHQ� ]LFK� UHODWLHI� YHHO� WUDGLWLRQHOH� ERHUHQ�� ZDQW� ZDQQHHU� HU�
VSUDNH� ZDV�YDQ� ERHUHQ� GLH� ¶DFKWHUOLMNH·� SURGXFWLHPHWKRGHQ� JHEUXLNWHQ�� GDQ�

ZDV�GDW�KRRIG]DNHOLMN�RS�GH�NOHLQH�JHPHQJGH�EHGULMYHQ�RS�GH�]DQGJURQGHQ�

HQ�LQ�GH�JHELHGHQ�QDELM�GH�JURWH�ULYLHUHQ��,Q�GH�ODDWVWJHQRHPGH�JHELHGHQ�ZDV�

DO�EHJLQ�MDUHQ�YLMIWLJ�HHQ�EHOHLG�RQWZLNNHOG�RP�GH�ZHOYDDUW�YDQ�GH�ERHUHQ�WH�

YHUKRJHQ��'H]H�SURMHFWHQ�HQ�DQGHUH�GLH�DO�JHVWDUW�ZDUHQ��ZHUGHQ�YDQDI������

JHwQWHJUHHUG� LQ� KHW� VWUHHNYHUEHWHULQJVSURJUDPPD�� +HW� VDPHQJDDQ� YDQ� PR�
GHUQLVHULQJVWKHVH�HQ�DPEWHOLMN�EHOHLG�LV�RRN�]HHU�JRHG�KHUNHQEDDU�LQ�GH�YRRU�

EHHOGGRUSHQ�.HUNKRYHQ�HQ�5RWWHYDOOH�GLH�DOV�YRRUORSHUV�YDQ�KHW�VWUHHNYHUEH�

WHULQJVSURJUDPPD�ZRUGHQ�EHVFKRXZG��7RHQ�LQ�������QDDU�DDQOHLGLQJ�YDQ�GH�

KRJH� PHONSURGXFWLHNRVWHQ� RS� GH� JHPHQJGH� EHGULMYHQ� RS� GH� ]DQGJURQGHQ��

KHW�EHVOXLW�YLHO�KHW� VWUHHNYHUEHWHULQJVSURJUDPPD�RS�WH�]HWWHQ��ZDV�HU�GXV�DO�

ODQJHU�LHWV�JDDQGH��
,Q� KHW� YRULJH� KRRIGVWXN� ZHUG� JHVWHOG� GDW� GH� :DJHQLQJVH� VRFLRORJHQ� GH�

PRGHUQLVHULQJVWKHVH�QLHW�RQWZLHUSHQ�RP�KHW�VWUHHNYHUEHWHULQJVEHOHLG�YDQ�KHW�

PLQLVWHULH� YDQ� /DQGERXZ� WH� OHJLWLPHUHQ�� 0DDU� ZDV� KHW� RPJHNHHUGH� ZHO�

������������������������������������������������
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ZDDU"�*HEUXLNWHQ�KHW�PLQLVWHULH�HQ�GH�VWDQGVRUJDQLVDWLHV�GH�:DJHQLQJVH�PR�

GHUQLVHULQJVWKHVH�RP�KXQ�HLJHQ�EHOHLG�WH�UHFKWYDDUGLJHQ"�'H]H�YUDDJ�LV�PLQ�

GHU�HHQGXLGLJ�WH�EHDQWZRRUGHQ��RPGDW�GH�EHODQJHQ�YDQ�PLQLVWHULH�HQHU]LMGV�

HQ� ODQGERXZRUJDQLVDWLHV� DQGHU]LMGV� QLHW� SHU� GHILQLWLH� SDUDOOHO� OLHSHQ�� RRN� DO�

ZHUG�GH�VDPHQKDQJ�WXVVHQ�EHLGH�ODWHU�LQ�WHUPHQ�YDQ�¶JURHQH�IURQW·�HQ�QHR�
FRUSRUDWLVPH� JHDQDO\VHHUG�� ,Q� GH� QDYROJHQGH�KRRIGVWXNNHQ� ]DO� QRJ� ZRUGHQ�

DDQJHWRRQG�GDW�RS�KHW�SXQW�YDQ�GH�KXLVKRXGHOLMNH�HQ�DJUDULVFK�VRFLDOH�YRRU�

OLFKWLQJ�GH�FRQIHVVLRQHOH�RSYDWWLQJHQ�RYHU�JH]LQ�QLHW�DOWLMG�VWURRNWHQ�PHW�GH�

:DJHQLQJVH� PRGHUQLVHULQJVWKHVH�� 2S� ODQGERXZNXQGLJ� JHELHG�� ]R� ]DO� RRN�

EOLMNHQ� XLW� KHW� YROJHQGH� KRRIGVWXN�� ZDUHQ� GH� YHUVFKLOOHQ� HFKWHU� JHULQJHU��

]HNHU� RRN� RPGDW� GH� PRGHUQLVHULQJVWKHVH� KHW� JH]LQVEHGULMI� DOV� SURGXFWLH�
HHQKHLG� QLHW� WHU� GLVFXVVLH� VWHOGH�� 'H� :DJHQLQJVH� PRGHUQLVHULQJVWKHVH� ZDV�

GDDURP�JHHQ�OHJLWLPDWLH�PDDU�HHQ�PLGGHO�YRRU�KHW�PLQLVWHULH�HQ�GH�VWDQGVRU�

JDQLVDWLHV�RP�KXQ�EHOHLG�YRUP�HQ�LQKRXG�WH�JHYHQ���

+DOYHUZHJH�GH�MDUHQ�]HVWLJ�YRQG�HU�HHQ�EUHXN�SODDWV�LQ�KHW�EHOHLG��'DDU�

YRRU� EHVWRQGHQ� GLYHUVH� RRU]DNHQ�� 'H� YHUDQGHULQJHQ� RS� ODQGERXZJHELHG�

YHUVQHOGHQ��9RRUDO�RS�KHW�JHELHG�YDQ�GH�SURGXFWLYLWHLWVYHUKRJLQJ�ZDUHQ�GH�
MDUHQ�]HVWLJ�HHQ�DDQORRS�QDDU�GH�MDUHQ�]HYHQWLJ�WRHQ�VSHFLDOLVDWLH�HQ�VFKDDOYHU�

JURWLQJ� LQ�HHQ� VRPV�GXL]HOLQJZHNNHQG� WHPSR�SODDWVYRQGHQ��9DQXLW�SROLWLHN�

HQ�EHOHLGVPDWLJ�RRJSXQW�]LMQ�GULH�IDFWRUHQ�YDQ�EHODQJ��GH�JHOGLQMHFWLH�LQ�KHW�

VWUHHNYHUEHWHULQJVSURJUDPPD�LQ�������GH�LQVWHOOLQJ�YDQ�KHW�2	6�IRQGV�HQ�GH�

LQVWHOOLQJ�YDQ�GH�VWUHHNYHUEHWHULQJ�QLHXZH�VWLMO��'H�JHOGLQMHFWLH��QDDU�DDQOHL�

GLQJ�YDQ�KHW� WHU�EHVFKLNNLQJ�NRPHQ�YDQ�WLHQ�PLOMRHQ�JXOGHQ�H[WUD�YRRU�GH�

EHJURWLQJ�YDQ�KHW�PLQLVWHULH�YDQ�/DQGERXZ��OHLGGH�WRW�HHQ�VQHOOH�XLWEUHLGLQJ�
YDQ� KHW� DDQWDO� VWUHHNYHUEHWHULQJHQ�� 2PGDW� GH� YHUVFKLOOHQGH� ULMNVODQGERXZ�

FRQVXOHQWVFKDSSHQ�RYHU�YHHO� WH�ZHLQLJ� IRUPDWLH�EHVFKLNWHQ�RP�HHQ�]RGDQLJ�

LQWHQVLHI� SURJUDPPD� XLW� WH� YRHUHQ�� NZDP� GH� SUDNWLVFKH� XLWZHUNLQJ� RQGHU�

GUXN� WH� VWDDQ�� 'H� SUREOHPHQ� YRUPGHQ� GH� DDQOHLGLQJ� YRRU� HHQ� XLWJHEUHLGH�

HYDOXDWLH�YDQ�KHW�SURJUDPPD��'DW�OHLGGH�WRW�HHQ�KHURYHUZHJLQJ�YDQ�KHW�EH�

OHLG�� 'H]H� KHURYHUZHJLQJ� ZHUG� PHGH� PRJHOLMN� GRRU� GH� LQVWHOOLQJ� YDQ� KHW�
2	6�IRQGV� GLH� GH� NDQV� VFKLHS� KHW� NOHLQH�ERHUHQYUDDJVWXN� RS� HHQ� DQGHUH�

PDQLHU� WH� EHQDGHUHQ� GDQ� DOOHHQ� YLD� KHW� VWUHHNYHUEHWHULQJVSURJUDPPD�� 0HW�

EHKXOS�YDQ�KHW�IRQGV�ZHUG�KHW�PRJHOLMN�ERHUHQ�WH�ODWHQ�DIYORHLHQ�XLW�GH�ODQG�

ERXZ���

+HW� VWUHHNYHUEHWHULQJVSURJUDPPD� ZDV� YRRUDO� HHQ� YRRUOLFKWLQJVSURJUDP�

PD��GXV�JHULFKW�RS�FRPPXQLFDWLH�PHW�GH� ¶DFKWHUEDQ�YDQ�KHW�JURHQH� IURQW·��
'H�JURHSVYRRUOLFKWLQJ�HQ�GH�EHQDGHULQJ�YDQ�GH�JHPHHQVFKDS�QDPHQ�GDDULQ�

HHQ�EHODQJULMNH�SODDWV�LQ��,Q�GH�ORRS�YDQ�GH�MDUHQ�]HVWLJ�ULFKWWH�KHW�PLQLVWHULH�

]LFK�PHHU�HQ�PHHU�RS�LQGLYLGXHOH�EHGULMYHQ�ZDDUYDQ�GH�WRHNRPVWSHUVSHFWLH�

YHQ�SRVLWLHI�ZHUGHQ�EHRRUGHHOG��$DQYDQNHOLMN�OHHN�GDW�QLHXZH�EHOHLG�]LFK�WH�

FRQFHQWUHUHQ�LQ�GH�KDOYHUZHJH�GH�MDUHQ�]HVWLJ�LQJHYRHUGH�VWUHHNYHUEHWHULQJ�
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QLHXZH�VWLMO� GLH� YRRU]DJ� LQ� HHQ� VWULNWHUH� VHOHFWLH� YDQ� QLHXZH� VWUHHNYHUEHWH�

ULQJVSURMHFWHQ�RS�JURQG�YDQ�JHGHJHQ�YRRURQGHU]RHNHQ��'H�VWUHHNYHUEHWHULQ�

JHQ�RXGH�VWLMO� ZDUHQ� LQ� ����� YULMZHO� DOOHPDDO� DIJHURQG�� 1LHXZH� ZDUHQ� HU�

VLQGV������QDXZHOLMNV�QRJ�RSJHVWDUW��$FKWHUDI�EH]LHQ�VWLHUI�KHW�VWUHHNYHUEHWH�

ULQJVSURJUDPPD� PHW� GH� LQVWHOOLQJ� YDQ� GH� VWUHHNYHUEHWHULQJ�QLHXZH�VWLMO� HHQ�
]DFKWH�GRRG��'H�EDNHQV�ZHUGHQ�YHU]HW�QDDU�GH�EHJHOHLGLQJ�YDQ� LQGLYLGXHOH�

EHGULMYHQ�LQ�SODDWV�YDQ�GRUSV��HQ�VWUHHNJHPHHQVFKDSSHQ��
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