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,QOHLGLQJ�
,Q������FRQVWDWHHUGH�GH�ULMNVODQGERXZFRQVXOHQW�7K��-��7LHQVWUD�ELM�DIVOXL�

WLQJ�YDQ�GH�'UHQWVH�VWUHHNYHUEHWHULQJ�¶6OHHQ�(UP�'LSKRRUQ·�� ¶,Q�GH]H�ELMQD�
]HV�MDUHQ�KHHIW�]LFK�KHHO�ZDW�DIJHVSHHOG�LQ�GH�ZHUHOG��LQ�1HGHUODQG�HQ�LQ�GH�
ODQGERXZ��:DQQHHU�ZLM�RQV�EHSHUNHQ�WRW�GH�ODQGERXZ��NXQQHQ�ZLM�FRQVWD�
WHUHQ�� GDW� GH�PHFKDQLVDWLH� LQ� YHUVQHOG� WHPSR� LV� GRRUJHGURQJHQ�� RRN� LQ� GH�
JHPHQJGH�EHGULMYHQ��]RDOV�ZLM�LQ�GH]H�JHELHGHQ�NHQQHQ��'H�LQGXVWULH�RHIHQW�
GDQN]LM� JRHGH� DUEHLGVYRRUZDDUGHQ� HQ� JRHGH� ORQHQ� HHQ� VWHHGV� JURWHUH� DDQ�
WUHNNLQJVNUDFKW�XLW�RS�GLH�DJUDULsUV��GLH�QLHW�PHW�KDUW�HQ�]LHO�DJUDULsU�]LMQ�HQ�
RQGHU�PLQGHU�JRHGH�RPVWDQGLJKHGHQ�HHQ�ODJHU�LQNRPHQ�YHUGLHQHQ�GDQ�LQ�GH�
LQGXVWULH�PRJHOLMN�LV·� Ü �7LHQVWUD�YHUZRRUGGH�GDDUPHH�HHQ�HVVHQWLsOH�YUDDJ�YDQ�
KHW� VWUHHNYHUEHWHULQJVSURJUDPPD� YDQXLW� GH� RSWLHN� YDQ� GH� YRRUOLFKWHUV�� KRH�
PRHVW�GH�RQYHUPLMGHOLMNH� WHFKQLVFKH�PRGHUQLVHULQJ� LQ�GH� ODQGERXZ�RS�EH�
NZDPH�HQ�ZHOOLFKW�ZDW�PLQGHU�EHNZDPH�ERHUHQ�ZRUGHQ�RYHUJHEUDFKW"�'H�
RUJDQLVDWLH�YDQ�ODQGERXZNXQGLJH�YRRUOLFKWLQJ�ZDV�JHKHHO�LQ�KDQGHQ�YDQ�KHW�
PLQLVWHULH�YDQ�/DQGERXZ��KRHZHO�LQ�VRPPLJH�JHYDOOHQ�RQGHUVWHXQLQJ�ZHUG�
YHUOHHQG�GRRU�LQVWHOOLQJHQ�DOV�GH�FHQWUDOH�ODQGERXZRUJDQLVDWLHV��,Q�GH�RUJDQL�
VDWLH� YDQ� GH]H� YRRUOLFKWLQJ� VSHHOGHQ� GH� UHJLRQDOH� ULMNVODQGERXZFRQVXOHQWHQ�
HHQ�FHQWUDOH�URO��=LM�YRUPGHQ�GH�NHUQ�YDQ�GH�5/9'��'H�ULMNVODQGERXZFRQ�
VXOHQWHQ��KXQ�KRRIGDVVLVWHQWHQ�HQ�UD\RQDVVLVWHQWHQ�YHU]RUJGHQ�GH�GDDGZHUNH�
OLMNH�YRRUOLFKWLQJ�DDQ�ERHUHQ��8LW�GLHQ�KRRIGH�ZDUHQ�]LM�RRN�YHUDQWZRRUGH�
OLMN�YRRU�GH�XLWYRHULQJ�YDQ�HHQ�VWUHHNYHUEHWHULQJ��'H�ULMNVODQGERXZFRQVXOHQ�
WHQ�ZDUHQ� ERYHQGLHQ� HLQGYHUDQWZRRUGHOLMN� YRRU� GH� JDQJ� YDQ� ]DNHQ� LQ� KHW�
KHOH�VWUHHNYHUEHWHULQJVSURMHFW��LQFOXVLHI�GH�GRRU�GH�VWDQGVRUJDQLVDWLHV�JHRUJD�
QLVHHUGH�KXLVKRXGHOLMNH�HQ�DJUDULVFK�VRFLDOH�YRRUOLFKWLQJ��
'H� FRQVXOHQWVFKDSSHQ� KDGGHQ� YRRUDO� HUYDULQJ� LQ� GH� WHFKQLVFKH� EHJHOHL�

GLQJ�HQ�GH�YRRUOLFKWLQJ�DDQ�ERHUHQ��GLH�VWRHOGH�RS�HHQ�SUDNWLMN�GLH�WHUXJJLQJ�
WRW�KHW�HLQGH�YDQ�GH�QHJHQWLHQGH�HHXZ� Ý �,Q�GH�MDUHQ�YLMIWLJ�YDQ�GH�WZLQWLJVWH�
HHXZ�ZDV�GLH�WHFKQLVFKH�YRRUOLFKWLQJ�VWUXFWXUHHO�YHUDQNHUG�LQ�GH�1HGHUODQG�
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VH� DJUDULVFKH� VHFWRU��'H� ODQGERXZNXQGLJH�YRRUOLFKWLQJ� LQ�GH� VWUHHNYHUEHWH�
ULQJ�NHQGH�QDGUXNNHOLMN�HHQ�WHFKQLVFK�HQ�HHQ�EHGULMIVHFRQRPLVFK�DVSHFW��+HW�
WHFKQLVFKH� JHGHHOWH� KDG� EHWUHNNLQJ� RS� GH� YHUEHWHULQJ� YDQ� GH� NZDOLWHLW� HQ�
NZDQWLWHLW� YDQ� GH� SURGXFWLH�� %HWHUH� WHHOWPHWKRGHQ�� YHUEHWHUGH� YHHYRHGLQJ��
DGHTXDWH�PHFKDQLVHULQJ�YDQ�ZHUN]DDPKHGHQ��EHVWULMGLQJ�YDQ�]LHNWHV�ELM�SODQ�
WHQ� HQ� YHH� ]LMQ� YRRUEHHOGHQ� GDDUYDQ��'H� EHGULMIVHFRQRPLVFKH� YRRUOLFKWLQJ��
GLH�LQ�GH�MDUHQ�GHUWLJ�ZDV�RSJHNRPHQ��ULFKWWH�]LFK�YRRUDO�RS�GH�RQWZLNNHOLQJ�
YDQ� KHW� DJUDULVFK� RQGHUQHPHUVFKDS�� +HW� SODQPDWLJHU� HQ� UDWLRQHOHU� ZHUNHQ�
ZDV�GH�NHUQ�YDQ�GH�EHGULMIVHFRQRPLVFKH�YRRUOLFKWLQJ��+RHZHO�KHW�WHFKQLVFKH�
HQ�EHGULMIVHFRQRPLVFKH�DVSHFW�YDQ�GH�YRRUOLFKWLQJ�RQGHUVFKHLGHQ�NXQQHQ�ZRU�
GHQ��]LMQ�]H�LQ�LQWHJUDOH�YRRUOLFKWLQJVSURMHFWHQ�DOV�KHW�VWUHHNYHUEHWHULQJVSUR�
JUDPPD�QLHW�WH�VFKHLGHQ��,PPHUV��ELM�GH�DDQVFKDI�YDQ�PDFKLQHV�VSHHOGHQ�QLHW�
DOOHHQ� ODQGERXZWHFKQLVFKH� SUREOHPHQ� HHQ� URO��PDDU� RRN� YUDDJVWXNNHQ�PHW�
EHWUHNNLQJ�WRW�EHVSDULQJ�RS�DUEHLG�HQ�LQYHVWHULQJVNRVWHQ��
'H� :DJHQLQJVH� PRGHUQLVHULQJVWKHVH� NHHUGH� ELM� GH� ODQGERXZNXQGLJH�

YRRUOLFKWLQJ�YRRUDO�LQ�GH�EHGULMIVHFRQRPLVFKH�DVSHFWHQ�YDQ�GH�VWUHHNYHUEHWH�
ULQJ�WHUXJ��ZDW�LQKHUHQW�ZDV�DDQ�GH�VRFLRORJLVFKH�HQ��GDDUYDQ�DIJHOHLGH��HFR�
QRPLVFKH� JURQGVODJ� YDQ�GH� WKHRULH��'H� YHUJURWLQJ� YDQ�ZHOYDDUW� HQ�ZHO]LMQ�
YDQ�ERHUHQJH]LQQHQ�PRHVW�EHUHLNW�ZRUGHQ�GRRU�HHQ�PHQWDOLWHLWVYHUDQGHULQJ��
GLH�RS�KDDU�EHXUW�PRHVW�OHLGHQ�WRW�HHQ�UDWLRQDOLVDWLH�YDQ�GH�DUEHLG�RS�KHW�EH�
GULMI��'DW�ODDWVWH�]RX�WRW�XLWGUXNNLQJ�PRHWHQ�NRPHQ�LQ�HHQ�YHUKRJLQJ�YDQ�GH�
SURGXFWLYLWHLW� SHU� DUEHLGVNUDFKW�� 'H� NHQQLV� GLH� LQ� GH� VWUHHNYHUEHWHULQJHQ�
ZHUG�JHEUXLNW��RQWOHHQGHQ�GH�XLWYRHUGHUV�GHHOV�DDQ�IXQGDPHQWHHO�RQGHU]RHN�
XLW�:DJHQLQJHQ�� 7LMGHQV� VFKROLQJVFXUVXVVHQ� NZDPHQ� ]H� GDDUPHH� LQ� DDQUD�
NLQJ��0DDU� RPGDW� KHW� IXQGDPHQWHOH� RQGHU]RHN�PHHVWDO� QLHW� RS�GH� SUDNWLMN�
ZDV�WRHJHVQHGHQ��RQWVWRQG�HU�HHQ�YHUYRUPLQJ�YDQ�NHQQLV��%RYHQGLHQ�ZHUN�
WHQ� WKHRUHWLFL� HQ� XLWYRHUGHUV� YDQXLW� HHQ� DQGHU� SHUVSHFWLHI�� ZDDUGRRU� YRRU�
EHLGHQ�QLHW�DOWLMG�GH]HOIGH�NHQQLV�YDQ�EHODQJ�ZDV��'H�:DJHQLQJVH�VRFLRORJHQ��
ELMYRRUEHHOG��VWRQG�KHOGHU�YRRU�RJHQ�KRH�GH�PRGHUQH�ERHU�HU�XLW]DJ�HQ�GDW�
ZDV�RRN�KHW�YHUWUHNSXQW�LQ�KXQ�RQGHU]RHN��'H�YRRUOLFKWHUV�LQ�KHW�YHOG�GDDU�
HQWHJHQ�NRQGHQ�PRHLWHORRV�HHQ�WUDGLWLRQHOH�ERHU�RPVFKULMYHQ��PDDU�KDGGHQ�
HHQ�YHHO�PLQGHU�DIJHURQG�EHHOG�YDQ�GH�YROPDDNWH�PRGHUQH�ERHU���
=RDOV�LQ�KHW�YRULJH�KRRIGVWXN�XLWHHQJH]HW��KDGGHQ�ERHUHQ��RI�VWUHHNYHUEH�

WHULQJVFRPPLVVLHV�� HQ� YRRUOLFKWHUV� YHUVFKLOOHQGH� VWUDWHJLHsQ� WHU� EHVFKLNNLQJ�
RP�HHQ�YHUKRJLQJ�YDQ�GH�DUEHLGVSURGXFWLYLWHLW�WH�EHZHUNVWHOOLJHQ��'H�ODQG�
ERXZNXQGLJH�YRRUOLFKWLQJ��GLH�GH]H�VWUDWHJLHsQ�XLWGURHJ��ZDV�YRRUDO�JHULFKW�
RS� GH��PHHVWDO�PDQQHOLMNH�� EHGULMIVKRRIGHQ�� YURXZHQ� YROJGHQ� GH� FXUVXVVHQ�
]HOGHQ��'H�ODQGERXZNXQGLJH�YRRUOLFKWLQJ�VWHOGH�SULPDLU�GH�RPYRUPLQJ�YDQ�
GH�EHGULMIVVWLMO�WHQ�GRHO��WHUZLMO�GH�KXLVKRXGHOLMNH�HQ�GH�DJUDULVFK�VRFLDOH�YRRU�
OLFKWLQJ�HURS�JHULFKW�ZDUHQ�KHW�ERHUHQJH]LQ�DDQ�GH�PRGHUQH�WLMG�DDQ�WH�SDV�
VHQ��GXV�HHQ�YHUDQGHULQJ�YDQ�GH�OHYHQVVWLMO�WRW�GRHO�KDGGHQ��'H�LQ]HW�YDQ�HHQ�
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EHSHUNW� DDQWDO� VWUDWHJLHsQ� GRRU� GH� YRRUOLFKWHUV� ZHHUVSLHJHOGH� HQHU]LMGV� GH�
WHQGHQV�YDQ�XQLILFDWLH�YDQ�EHGULMIVVWLMOHQ� LQ�GH�1HGHUODQGVH� ODQGERXZVHFWRU��
DQGHU]LMGV�EOLMNW�XLW�EHVWXGHULQJ�YDQ�GH�VWUHHNYHUEHWHULQJVHLQGYHUVODJHQ�GDW�GH�
NHXV�YRRU�EHSDDOGH�VWUDWHJLHsQ�LQ�KRJH�PDWH�ZHUG�LQJHJHYHQ�GRRU�ORNDOH�RP�
VWDQGLJKHGHQ��'H� SURGXFWLHRPVWDQGLJKHGHQ� HQ� �WHFKQLHNHQ� LQ� GH� YHUVFKLO�
OHQGH�VWUHHNYHUEHWHULQJHQ�ZDUHQ�QRJ�GXVGDQLJ�GLYHUV�GDW�YDQ�HHQ�HHQYRUPLJ�
VWUHHNYHUEHWHULQJVSURJUDPPD�JHHQ�VSUDNH�NRQ�]LMQ���
,Q�KHW�QDYROJHQGH�VWDDQ�WZHH�YUDJHQ�FHQWUDDO��2S�ZHONH�JHGLIIHUHQWLHHUGH�

ZLM]H�ZHUGHQ�GH�VWUDWHJLHsQ�LQ�GH�YHUVFKLOOHQGH�VWUHHNYHUEHWHULQJHQ�LQJH]HW"�
,Q�KRHYHUUH�ZDV�HU�VSUDNH�YDQ�HHQ��PHHWEDDU��HIIHFW�YDQ�GH�YRRUOLFKWLQJ"�
�
$DQSDVVLQJ�YDQ�GH�EHGULMIVJURRWWH�
%HGULMIVYHUJURWLQJ�JROG�DOV�HHQ�PRJHOLMNH�EDVLVVWUDWHJLH�RP�GH�DUEHLGVSUR�

GXFWLYLWHLW� WH� YHUKRJHQ�� 0HQ� NDQ� ]LFK� DIYUDJHQ� RI� GLW� DVSHFW� ZHO� WRW� GH�
VWUHHNYHUEHWHULQJVSUREOHPDWLHN�EHKRRUW��,V�KHW�QLHW�HHQ�HOHPHQW�YDQ�GH�UXLO�
YHUNDYHOLQJ"�)HLW� LV�GDW�PHQ�HHQ�UXLOYHUNDYHOLQJ�YDDN�DDQJUHHS�RP�EHGULMIV�
YHUJURWLQJHQ�GRRU� WH�YRHUHQ��PDDU�GDW�ZDV�QLHW�KDDU�SULPDLUH�GRHO��9RRURS�
VWRQG�HHQ�KHUYHUNDYHOLQJ�YDQ�GH�SHUFHOHQ��ZDDUGRRU�GH�SURGXFWLHRPVWDQGLJ�
KHGHQ�YRRU�ERHUHQ�PRHVWHQ�YHUEHWHUHQ��'H�KHUYHUGHOLQJ�KRHIGH�QLHW�JHSDDUG�
WH�JDDQ�PHW�HHQ�XLWEUHLGLQJ�YDQ�ODQGRSSHUYODNWH�YRRU�GH�LQGLYLGXHOH�EHGULM�
YHQ�� 9DQDI� ����� KDG� HHQ� UXLOYHUNDYHOLQJ� RRN� WRW� GRHO� GH� LQIUDVWUXFWXUHOH�
YRRU]LHQLQJHQ�LQ�HHQ�JHELHG�WH�YHUEHWHUHQ��HHQ�ZHUN]DDPKHLG�GLH�QLHW�RS�GH�
DI]RQGHUOLMNH� EHGULMYHQ� ZDV� JHULFKW� PDDU� GH� KHOH� VWUHHN� WHQ� JRHGH� NZDP��
6WUHHNYHUEHWHULQJHQ� YRQGHQ� ERYHQGLHQ� RRN� SODDWV� LQ� JHELHGHQ� ZDDU� JHHQ�
UXLOYHUNDYHOLQJ� SODDWVYRQG��PDDU�ZDDU� HHQ� YHUJURWLQJ� YDQ� GH� EHGULMYHQ�ZHO�
QRRG]DNHOLMN�ZDV��%HGULMIVYHUJURWLQJ�ZDV�GDDURP�HHQ�FHQWUDDO�YUDDJVWXN�LQ�GH�
VWUHHNYHUEHWHULQJVJHELHGHQ��
8LWEUHLGLQJ�YDQ�KHW�EHGULMI�ZDV�YRRUDO�YDQ�EHWHNHQLV�YRRU�GH�UHODWLHI�NOHL�

QH� HQ� PLGGHOJURWH� EHGULMYHQ�� %LM� DDQYDQJ� YDQ� KHW� VWUHHNYHUEHWHULQJVSUR�
JUDPPD�LQ������JLQJHQ�RYHUKHLG�HQ�GHVNXQGLJHQ�HUYDQ�XLW�GDW�HHQ�EHGULMIV�
RPYDQJ�YDQ���KHFWDUH�PLQLPDDO�EHQRGLJG�ZDV�RP�HHQ�EHKRRUOLMN�LQNRPHQ�WH�
NXQQHQ�YHUZHUYHQ��PDDU�WRHQ�DO�YHUZDFKWWH�PHQ�GDW�YHUGHUH�JURHL�QRRG]D�
NHOLMN�ZDV��0RGHO�YRRU�GLH� ODDWVWH�JHGDFKWH� VWRQG�GH�EHGULMIVJURRWWH�GLH�KHW�
PLQLVWHULH�YDQ�/DQGERXZ�LQ�GH�,-VVHOPHHUSROGHUV�KDQWHHUGH��'DDU�EHVFKLNWHQ�
DDQYDQNHOLMN�GH�NOHLQVWH�EHGULMYHQ�RYHU����KHFWDUH��GH�PLGGHOJURWH�RYHU����HQ�
GH�JURWH�RYHU����KHFWDUH�� ,Q�GH�SURHIVDQHULQJVUXLOYHUNDYHOLQJ�%RUJHU� �������
JLQJ�KHW�PLQLVWHULH�YDQ�/DQGERXZ�HYHQHHQV�XLW� YDQ�HHQ�PLQLPDOH�EHGULMIV�
JURRWWH� YDQ� ��� KHFWDUH�� ,Q� ODWHUH� MDUHQ�� ]RDOV� ELM� GH� VWUHHNYHUEHWHULQJ� ¶+HW�
.RQLQJVGLHS·���������VWUHHIGH�KHW�DO�QDDU�HHQ�PLQLPDOH�EHGULMIVJURRWWH�YDQ����
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KHFWDUH� # � (Q� LQ� GH� VWUHHNYHUEHWHULQJ� ¶(OVRR·�ZDV� KDOYHUZHJH� GH� MDUHQ� ]HVWLJ�
VSUDNH�YDQ�HHQ�JURRWWH�YDQ����WRW����KHFWDUH��ZDDURS�HHQ�YHHVWDSHO�YDQ�WXVVHQ�
GH����j����VWXNV�PHONYHH�NRQ�ZRUGHQ�JHKRXGHQ� $ �'H�QRRG]DNHOLMNH�EHGULMIV�
JURRWWH�ZDV� DIKDQNHOLMN� YDQ� VWUHHN� HQ�SURGXFWLHVHFWRU�� ,Q� GH� DNNHUERXZJH�
ELHGHQ�HQ�LQ�GH�ZHLGHJHELHGHQ�PHW�RYHUZHJHQG�PHONYHHKRXGHULM�ODJ�GH�PL�
QLPDOH�EHGULMIVJURRWWH�RYHU�KHW�DOJHPHHQ�KRJHU�GDQ�LQ�GH�WXLQERXZJHELHGHQ�
RI� LQ� GH� VWUHNHQ� PHW� JHPHQJGH� EHGULMYHQ� ZDDU� RRN� JURQGOR]H� SURGXFWLH�
SODDWVYRQG��
*HGXUHQGH�GH�KHOH�VWUHHNYHUEHWHULQJVSHULRGH�ODJ�KHW�RPVODJSXQW�YRRU�HHQ�

DO�GDQ�QLHW�UHQGDEHO�EHGULMI�LQ�GH�EXXUW�YDQ����KHFWDUH��ZDDUELM�DDQJHWHNHQG�
PRHW�ZRUGHQ�GDW�WRHQ�DO�EHNHQG�ZDV�GDW�GLH�RPYDQJ�LQ�GH�WRHNRPVW�RQYRO�
GRHQGH�]RX�]LMQ��(HQ�EHGULMI�YDQ���KHFWDUH�NRQ�KHW�YROJHQV�GH�ODQGERXZGHV�
NXQGLJHQ�HLQG�MDUHQ�YLMIWLJ�QRJ�HHQ�WLMGMH�UHGGHQ��VOHFKWV�HHQ�EHGULMI�PHW����
WRW����KHFWDUH�KDG�HFKWHU�WRHNRPVWPRJHOLMNKHGHQ��7LMGHQV�GH�UXLOYHUNDYHOLQ�
JHQ� HQ� VWUHHNYHUEHWHULQJHQ� YRQG� HU� HHQ� GUDVWLVFKH� YHUPLQGHULQJ� SODDWV� YDQ�
KHW�DDQWDO�EHGULMYHQ�NOHLQHU�GDQ����KHFWDUH��'DDUELM�JROG�DOV�ULFKWOLMQ�GDW�EH�
GULMYHQ�PHW�PLQGHU�GDQ���KHFWDUH��ZDDUYDQ�KHW�KRRIGEHURHS�YDQ�GH�HLJHQDDU�
RI� SDFKWHU�PHHVWDO� HHQ� DQGHU� GDQ� ODQGERXZHU�ZDV�� RSJHKHYHQ�ZHUGHQ� WHQ�
JXQVWH�YDQ�DQGHUH�EHGULMYHQ��%OHHI�KHW�EHGULMI�EHVWDDQ�GDQ�ZHUG�KHW�YDDN�EXL�
WHQ� GH� VWUHHNYHUEHWHULQJVDFWLYLWHLWHQ� JHKRXGHQ�� RPGDW� GH� YRRUOLFKWHUV� ]LFK�
SULPDLU�ULFKWWHQ�RS�GH�SURIHVVLRQHOH�ERHUHQ��'LW�ZDV�RYHULJHQV�JHHQ�DOJHPHHQ�
JHOGHQGH�ULFKWOLMQ��PDDU�YHUVFKLOGH�SHU�VWUHHNYHUEHWHULQJ��
'H�RPYDQJ�YDQ����KHFWDUH�NDQ�GLHQHQ�DOV�FULWHULXP�RP�QDGHU�WH�EHSDOHQ�

RI�GH�YRRUOLFKWLQJ�LQ�GH�VWUHHNYHUEHWHULQJHQ�HQLJ�HIIHFW� VRUWHHUGH�RS�GH�EH�
GULMIVJURRWWH��1DP�KHW� DDQWDO�EHGULMYHQ�JURWHU�GDQ����KHFWDUH� WRH� WHQ�NRVWH�
YDQ� GH� NOHLQHUH"� 'H� XLWNRPVW� NDQ� YHUJHOHNHQ� ZRUGHQ�PHW� GH� JHPLGGHOGH�
EHGULMIVJURRWWH�YRRU�YHUVFKLOOHQGH�JHELHGHQ��]RDOV�GLH�WHQ�EHKRHYH�YDQ�GH�6WD�

WLVWLHN�YDQ�GH�EHGULMIVXLWNRPVWHQ� LV�YHU]DPHOG��'H]H� VWDWLVWLHN�ZDV�JHEDVHHUG�RS�
VWHHNSURHYHQ�� =H� RPYDWWH� EHGULMYHQ� LQ� GH� EHGULMIVJURRWWHNODVVH� YDQ� ������
KHFWDUH��GLH�LQ�HFRQRPLVFK�RS]LFKW�GH�PHHVW�LQWHUHVVDQWH�JURHS�ZDV��'H�VWDWLV�
WLHN�ZHUG�ERYHQGLHQ� LQ� VRPPLJH� MDUHQ�QDDU� ODQGERXZVWUHHN� JHVSHFLILFHHUG��
ZDW� YRRU� HHQ� YHUJHOLMNLQJ� PHW� GH� VWUHHNYHUEHWHULQJHQ� YDQ� EHODQJ� LV� �WDEHO�
������
'H�K\SRWKHVH�OXLGW�GDW�QD�EHsLQGLJLQJ�YDQ�GH�VWUHHNYHUEHWHULQJ��PHGH�LQ�

DFKW�JHQRPHQ�GH�HYHQWXHOH�UXLOYHUNDYHOLQJ�LQ�KHW�JHELHG��KHW�DDQWDO�EHGULMYHQ�
LV�DIJHQRPHQ�HQ�GH�JHPLGGHOGH�EHGULMIVJURRWWH�JURWHU�LV�JHZRUGHQ��'H]H�DI�
QDPH� PRHW� LQ� GH� JURRWWHNODVVH� NOHLQHU� GDQ� ��� KHFWDUH� DDQPHUNHOLMN� KRJHU�
PRHWHQ�]LMQ�GDQ�LQ�GH�DQGHUH�JURRWWHNODVVHQ��%RYHQGLHQ�]DO�HHQ�HQ�DQGHU�LQ�
VWUHHNYHUEHWHULQJHQ�QDGUXNNHOLMNHU�]LMQ�JHEHXUG�GDQ�HOGHUV�LQ�GH�UHJLR�ZDDULQ��
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7DEHO�����*HPLGGHOGH�EHGULMIVJURRWWH�YDQ�EHGULMYHQ�������KHFWDUH�LQ�1HGHUODQG�HQ�LQ�

GH�YHUVFKLOOHQGH�ODQGERXZJHELHGHQ������������
� 1HGHU�

ODQG�
=HHNOHL�
JHELHG�

5LYLHU�
NOHL�

JHELHG�

:HLGH�
JHELHG�

=DQG�
JURQGHQ�

9HHQNR�
ORQLsQ�

7XLQ�
ERXZ�

JHELHG�
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GH�VWUHHNYHUEHWHULQJ�ODJ��
%LM�GH�WRH��RI�DIQDPH�YDQ�KHW�DDQWDO�EHGULMYHQ�PRHW�HHQ�YUDDJ�ZRUGHQ�JH�

VWHOG��ZHONH�EHGULMYHQ�WHOGH�KHW�PLQLVWHULH�PHH"�=RDOV�KLHUYRRU�DO�RSJHPHUNW��
UHNHQGH� KHW� ELM� VWUHHNYHUEHWHULQJHQ� VOHFKWV� GLH� EHGULMYHQ� PHH� ZDDU� KHW�
KRRIGEHURHS�YDQ�GH�ERHU� ODQGERXZHU�ZDVG��/DQERXZHUV�GLH�KHW�ERHUHQYDN�
DOV�QHYHQZHUN]DDPKHLG�YHUULFKWWHQ��OLHW�KHW�PLQLVWHULH�RIZHO�EXLWHQ�GH�WHOOLQ�
JHQ�RIZHO�KHW�SODDWVWH�]H�LQ�HHQ�DSDUWH�FDWHJRULH��+HW]HOIGH�JHEHXUGH�PHW�ELM�
YRRUEHHOG�UHQWHQLHUHQGH�ERHUHQ��'H]H�¶QLHW�ODQGERXZHUV·�YLHOHQ�PHHVWDO�RQ�
GHU�GH�EHGULMIVJURRWWHNODVVH�YDQ�����WRW���KHFWDUH��,Q�GH]H�FDWHJRULH�WURI�PHQ�
HFKWHU�RRN�GH�JHVSHFLDOLVHHUGH�WXLQERXZ�DDQ��3HU�VWUHHNYHUEHWHULQJ�YHUVFKLOGH�
RI� PHQ� GH]H� JURHS� ¶QLHW�ODQGERXZHUV·� ZHO� RI� QLHW�PHHWHOGH�� (HQ� DEVROXWH�
RQGHUOLQJH�YHUJHOLMNLQJ�YDQ�GH�VWUHHNYHUEHWHULQJHQ�LV�GDDURP�QLHW�]LQYRO��ELM�
ODJH�+��:HO�NDQ�JHNHNHQ�ZRUGHQ�RI� VRPPLJH�VWUHHNYHUEHWHULQJHQ�RSYLHOHQ�
HQ�ZDDURP�GDW�KHW�JHYDO�ZDV��
'H�GULH�JHVHOHFWHHUGH�)ULHVH�VWUHNHQ�]LMQ�W\SLVFKH�YRRUEHHOGHQ�YDQ�JHELH�

GHQ�ZDDU�GH�RYHUKHLG�]RZHO�HHQ�UXLOYHUNDYHOLQJV��DOV�VWUHHNYHUEHWHULQJVSUR�
JUDPPD�XLWYRHUGH��+LHUYRRU�ZHUG�DO�DDQJHGXLG�GDW�EHLGH�SURJUDPPD·V�LQ�KHW�
YUDDJVWXN�YDQ�EHGULMIVYHUJURWLQJ�HHQ�EHODQJULMNH�URO�VSHHOGHQ��,Q�DOOH�GULH�GH�
)ULHVH�JHYDOOHQ�GDDOGH�KHW�DDQWDO�EHGULMYHQ�DDQ]LHQOLMN�HQ�GDQ�YRRUDO�KHW�DDQWDO�
NOHLQH� EHGULMYHQ�� 'H� GULH� JHELHGHQ� ODJHQ� LQ� GH� )ULHVH� :RXGHQ� ZDDU� YDQ�
RXGVKHU�GH�FDWHJRULH�NOHLQH�ODQG��HQ�YHHQDUEHLGHUV�RYHUKHHUVWH��'H�UXLOYHUND�
YHOLQJHQ�LQ�FRPELQDWLH�PHW�GH�VWUHHNYHUEHWHULQJHQ�JLQJHQ�LQ�GH�HHUVWH�KHOIW�
YDQ�GH� MDUHQ� ]HVWLJ�YDQ� VWDUW��2YHULJHQV�ZDV� LQ� VRPPLJH� VWUHNHQ�KHW�YHU]HW�



�

�

���

�

WHJHQ�GH�UXLOYHUNDYHOLQJ�DDQ]LHQOLMN��+LHUYRRU�ZHUG�DO�JHZH]HQ�RS�KHW�YHU]HW�
LQ� ¶'DQWXPDGHHO·�� ,Q������ZDV�RRN� LQ�GH� ODWHUH� VWUHHNYHUEHWHULQJ� ¶+HW�.R�
QLQJVGLHS·�HHQ�YHUKLW�GHEDW�JDDQGH�WXVVHQ�GH�YRRUVWDQGHUV�YDQ�GH�UXLOYHUNDYH�
OLQJ�HQ�VWUHHNYHUEHWHULQJ�HQ�KHW�¶&RPLWp�YDQ�9HU]HW·��=RZHO�YRRU��DOV�WHJHQ�
VWDQGHUV� URQVHOGHQ� YROPDFKWHQ��8LWHLQGHOLMN�ZHUG�GH� UXLOYHUNDYHOLQJ� DDQJH�
QRPHQ��]LM�KHW�PHW�HHQ�JHULQJH�PHHUGHUKHLG��¶%HSDDOG�UXVWLJ�ZDV�KHW�QLHW�LQ�
GLH�GDJHQ�LQ�+HW�.RQLQJVGLHS·��VFKUHHI�GH�VWUHHNYHUEHWHULQJVFRPPLVVLH�LQ�KHW�
HLQGYHUVODJ�ODWHU� � �2RN�LQ�¶/LQGH�=XLG·�ZDV�GH�UXLOYHUNDYHOLQJ�VOHFKWV�PHW�HHQ�

NOHLQH� PHHUGHUKHLG�
YDQ�GH�VWHPPHQ�DDQ�
JHQRPHQ� � �
,Q�GH�)ULHVH�:RXGHQ�
VWHHJ� GH� JHPLGGHOGH�
EHGULMIVJURRWWH� LQ� GH�
SHULRGH� ����������
PHW� FLUFD�����KHFWDUH�
SHU� EHGULMI�� ,Q� GH�
WZHHGH� KHOIW� YDQ� GH�

MDUHQ� ]HVWLJ� ZDV� GLH�
JURHL�YHHO�JURWHU� � �'LW�
ZDV� ELMYRRUEHHOG� WH�
]LHQ� LQ� GH� VWUHHNYHU�

EHWHULQJ� ¶(OVORR·� ZDDU� GH� JHPLGGHOGH� EHGULMIVJURRWWH� PHW� ELMQD� �� KHFWDUH�
VWHHJ��2YHU� KHW� DOJHPHHQ�ZDUHQ� GH� EHGULMIVXLWEUHLGLQJHQ� DOV� JHYROJ� YDQ� GH�
UXLOYHUNDYHOLQJHQ� QD� ����� RPYDQJULMNHU�� 9DQDI� GLH� WLMG�ZHUG� HU� ERYHQGLHQ�
YRORS� JHEUXLN� JHPDDNW� YDQ� GH� VDQHULQJVPRJHOLMNKHGHQ� GLH� KHW�2	6�IRQGV�
ERRG��ZDDUGRRU�HU�PHHU�JURQG�YDQ�EHGULMIVEHsLQGLJHUV�WHU�EHVFKLNNLQJ�NZDP��
+HW�IRQGV�ZDV�RSHQJHVWHOG�YRRU�ERHUHQ�RXGHU�GDQ����MDDU�GLH�EHUHLG�ZDUHQ�
GH�ODQGERXZ�GHILQLWLHI�YDDUZHO�WH�]HJJHQ��'H�PDDQGHOLMNVH�ORRQJHwQGH[HHUGH�
XLWNHULQJHQ�YDULHHUGHQ�YDQ�����JXOGHQ��ELM�VWRSSHQ�RS����MDULJH�OHHIWLMG��WRW�
���� JXOGHQ� SHU�PDDQG� �EHGULMIVEHsLQGLJLQJ� WXVVHQ� ��� HQ� �� � � OHYHQVMDDU�� HQ�
ZHUGHQ�XLWJHNHHUG�WRW�KHW��� � �MDDU��ZDDUQD�KHW�ZHUG�JHUHGXFHHUG�WRW�PDDQGH�
OLMNV����JXOGHQ��,Q������NZDPHQ�YDQ�GH�LQ�WRWDDO�������DDQYUDJHQ�OLHIVW�����
���� SURFHQW�� XLW� )ULHVODQG� � �'H� YHUNODULQJ� KLHUYRRU� LV� GDW� HU� RS� YHHO� NOHLQH�
EHGULMYHQ�LQ�)ULHVODQG�JHHQ�RSYROJHU�ZDV��GLW�LQ�WHJHQVWHOOLQJ�WRW�ELMYRRUEHHOG�
1RRUG�%UDEDQW��%RHUHQ�VWRSWHQ�GXV�YDQZHJH�JHEUHN�DDQ�RSYROJHUV��'LW�EH�
WHNHQGH�WHYHQV�GDW�)ULHVH� ODQGERXZHUV�HHQ�YHUJURWLQJ�YDQ�GH�EHGULMIVRSSHU�
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�)� �)� �����	��� � � �
��� � � �4�����	��� ����� ��� � ���8�!�:���<���	��� ����� �	� ���A��  ¡
�)� �)� �����	��� � � �
��� � � �4�����	��� ����� ��� � ����¢<� ���	��£�¤�¥�� ��  ¡
�§¦S¨S©�ª	«A¬ 4¬ ® ¯&¬ ® °&±�²��³�´�°{µ
°&´�¶ ® · ¸�¯ ¹�® ¬ ±!º�»)¯&¬ °&³�® ³�´�°&³�¼ �³�´4µ
º�¹!½{ªA¾!¿�À�À�Á�À�Â�£�¾4¿�Â�Â�Á�Â�Ã�¡
�§«A¬ ¶ ° °&±4²�° ¶ µ
°K¬ ° ¶ ® ³ ÄCÅ�¼ ¯ ¼ ºS°�Æ º4¡ ª	�K¥���¥�� � ¥��<���K¡�ÇÈ ¾4¿�Â�Ç�É ¡

$DQSDVVLQJ�YDQ�GH�EHGULMIVJURRWWH�YRQG�YRRUDO�LQ�GH�MDUHQ�]HVWLJ�

SODDWV��RRN�LQ�KHW�VWUHHNYHUEHWHULQJVJHELHG�¶2XGH�0LMQVWUHHN�

5DQVGDOHUYHOG·��
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YODNWH� LQ� ]HHU� YHHO� JHYDOOHQ� NRQGHQ�EHZHUNVWHOOLJHQ�GRRU�KHW� RSNRSHQ� YDQ�
JURQG� YDQ� EHGULMIVEHsLQGLJHUV�� ,Q� YULMZHO� KHHO� 1HGHUODQG� PRHVWHQ� ERHUHQ�
YRRUDO�YLD�GH]H�ZHJ�KXQ�EHGULMI�XLWEUHLGHQ��
,Q�2YHULMVVHO� ZDUHQ� YHHO� VWUHHNYHUEHWHULQJHQ� MXLVW� QLHW� JHOLHHUG� DDQ� HHQ�

UXLOYHUNDYHOLQJ��8LW]RQGHULQJ�ZDV�¶6ODJKDUHQ�6FKXLQHVORRW·��PDDU�GH�XLWYRH�
ULQJ�YDQ�GH�UXLOYHUNDYHOLQJ�YRQG�GDDU�SDV�SODDWV�QD�DIVOXLWLQJ�YDQ�GH� VWUHHN�
YHUEHWHULQJ��:HOLVZDDU�YURHJHQ�EHODQJKHEEHQGHQ�LQ�GH]H�2YHULMVVHOVH�JHELH�
GHQ�UXLOYHUNDYHOLQJHQ�DDQ��PDDU�YHHO�YRRUVWHOOHQ�KDDOGHQ�GH�HLQGVWUHHS�QLHW�RI�
ZHUGHQ�SDV� MDUHQ�QD�GH�VWUHHNYHUEHWHULQJ�YHUZHUNHOLMNW��'DW�ZLO�QLHW�]HJJHQ�
GDW�KHW�DDQWDO�EHGULMYHQ�JHOLMN�EOHHI��9RRUDO� LQ�GH�VWUHHNYHUEHWHULQJHQ�GLH�LQ�
GH�MDUHQ�]HVWLJ�SODDWVYRQGHQ��QDP�GH�KRHYHHOKHLG�EHGULMYHQ�PHW�PLQGHU�GDQ�
���KHFWDUH�JURQG�DI��'H�DOV�JHYROJ�GDDUYDQ�WRHQHPHQGH�JHPLGGHOGH�EHGULMIV�
JURRWWH�LV�LQ�GH]H�VWUHHNYHUEHWHULQJHQ�GDQ�RRN�GXLGHOLMN�WH�]LHQ��'H�XLWEUHL�
GLQJVVWUDWHJLH�ZHUG�JHFRPELQHHUG�PHW�HHQ�RQWPHQJLQJV��HQ�VSHFLDOLVDWLHVWUD�
WHJLH��ZDQW� MXLVW� LQ�GH]H�JHELHGHQ�YRQG� WHYHQV�HHQ�RYHUJDQJ� LQ�GH� ULFKWLQJ�
YDQ�JURQGOR]H�SURGXFWLH��YDUNHQVKRXGHULM�HQ�SOXLPYHHKRXGHULM��SODDWV��(OGHUV�
ZDV� HHQ�GHUJHOLMNH� FRPELQDWLH� JHHQ�RSWLH�� ,Q� ¶:DWHUODQG·� HQ� ¶'H�=HHYDQJ·�
EOHYHQ�ERHUHQ��QHW�DOV�LQ�YHHO�DQGHUH�+ROODQGVH�VWUHNHQ��DIKDQNHOLMN�YDQ�HHQ�
XLWEUHLGLQJ�YDQ�KHW�EHGULMIVRSSHUYODN� Ê �$DQJH]LHQ�GH�ERHUHQ�LQ�EHLGH�VWUHNHQ�
YRRUQDPHOLMN�OHHIGHQ�YDQ�GH�PHONYHHKRXGHULM�ODJ�KLHULQ�²�QDDVW�LQWHQVLYHULQJ�
YDQ�GH�EHVWDDQGH�FDSDFLWHLW�²�GH�HQLJH�PRJHOLMNKHLG�RP�GH�SURGXFWLYLWHLW�WH�
YHUKRJHQ�� ,Q� GH�2YHULMVVHOVH� VWUHHNYHUEHWHULQJHQ� GLH� LQ� GH� MDUHQ� YLMIWLJ� EH�
JRQQHQ� ZDUHQ�� JURHLGHQ� GH� EHGULMYHQ� QDXZHOLMNV� ZDW� EHWUHIW� RSSHUYODNWH��
'H]H� JURHL� ZDV� YHUJHOLMNEDDU�PHW� ELMYRRUEHHOG� GLH� YDQ� ERHUHQEHGULMYHQ� LQ�
7ZHQWH�HQ�6DOODQG�WXVVHQ������HQ�������ZDQW�RRN�KLHU�ZDV�GH�JURHL�JHPLG�
GHOG�VOHFKWV�RQJHYHHU�����KHFWDUH� Ë Ì �+HW�EHHOG�YHUDQGHUGH�HFKWHU�LQ�GH�VWUHHN�
YHUEHWHULQJHQ�GLH�QD������ZHUGHQ�XLWJHYRHUG�HQ� LQ������ZHUGHQ�DIJHURQG��
1HW� DOV� LQ�)ULHVODQG�HQ�1RRUG�%UDEDQW�EHJRQ� WRHQ�GH�JHPLGGHOGH�EHGULMIV�
JURRWWH� VWHUNHU� WH� VWLMJHQ��,Q�GH�VWUHHNYHUEHWHULQJ� ¶*UDPVEHUJHQ�/XWWHQ·�ZDV�
GLH�RQWZLNNHOLQJ�KHW�PHHVW�GXLGHOLMN��WDEHO�������2QWJLQQLQJ�YDQ�QLHXZH�ODQ�
GHULMHQ�NRQ��QDDVW�KHW�WHU�EHVFKLNNLQJ�NRPHQ�YDQ�JURQG�YDQ�EHGULMIVEHsLQGL�
JHUV��OHLGHQ�WRW�YHUJURWLQJ�YDQ�EHGULMYHQ��'LW�ZDV�ELMYRRUEHHOG�KHW�JHYDO�LQ�GH�
VWUHHNYHUEHWHULQJ� ¶:HWHULQJ·��+HW� VWUHHNYHUEHWHULQJVJHELHG�EHVWRQG�XLW� WZHH�
JURHSHQ� ODQGERXZEHGULMYHQ�� GH� NOHLQHUH� EHGULMYHQ� LQ� GH� GRUSHQ�:HWHULQJ��
0XJJHQEHHW�HQ�1HGHUODQG�GLH�RRN�QD�DIORRS�YDQ�GH�VWUHHNYHUEHWHULQJ�QDX�
ZHOLMNV� ��� KHFWDUH� RPYDWWHQ�� HQ� GH� YHHO� JURWHUH� EHGULMYHQ� LQ� GH� SROGHUV�
URQGRP� GH� EXXUVFKDSSHQ� Ë Ë � 9RRUDO� LQ� GH� SROGHUV� QDP� KHW� DDQWDO� EHGULMYHQ�
PHW�HHQ�JHULQJHUH�RPYDQJ�GDQ����KHFWDUH�VQHO�DI��'LW�HQ�GH�RQWJLQQLQJHQ�GLH�
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QRJ�SODDWVYRQGHQ��YHUNODUHQ�ZDDURP�GH�JHPLGGHOGH�EHGULMIVJURRWWH�KLHU�UHOD�
WLHI�VQHOOHU�VWHHJ�GDQ�LQ�GH�UHVW�YDQ�KHW�2YHULMVVHOVH�ZHLGHJHELHG��2RN�HOGHUV�
ZDUHQ�RQWJLQQLQJHQ� DDQOHLGLQJ� WRW�EHGULMIVYHUJURWLQJ�� ,Q�GH�PHHVWH�'UHQWVH�
VWUHHNYHUEHWHULQJHQ� JURHLGH� KHW� EUXLNEDUH� EHGULMIVRSSHUYODN� HQLJV]LQV� GRRU�
YHUEHWHULQJ�YDQ�PDGHODQGHQ��RQWJLQQLQJ�YDQ�ZRHVWH�JURQGHQ�HQ� LQ�HHQ�JH�
ULQJ�DDQWDO�JHYDOOHQ�GRRU�YULMNRPHQGH�JURQG�YDQ�EHGULMIVEHsLQGLJHUV��
�

7DEHO�����3URFHQWXHOH�DDQGHHO�ERHUHQEHGULMYHQ�SHU�EHGULMIVJURRWWHNODVVH�LQ�YLHU�2YHULMV�

VHOVH�VWUHHNYHUEHWHULQJHQ�LQ������HQ�LQ������
� %HQHGHQ�'LQNHO� +DDNVEHUJHQ� *UDPVEHUJHQ�

/XWWHQ�
'HQ�+DP�
'DDUOH�

� �����
1 ����

�����
1 ����

�����
1 ����

�����
1 ����

�����
1 ����

�����
1 ����

�����
1 ����

�����
1 ����

����KD� ��� ��� ��� ��� ��� ��� ��� ���

�����KD� ��� ��� ��� ��� ��� ��� ��� ���

������KD� ��� ��� ��� ��� ��� ��� ��� ���

!����KD� ��� ��� ��� ��� ��� ��� ��� ���

7RWDDO� ���� ���� ���� ���� ���� ���� ���� ����

����KHFWDUH��
%URQ�9LMI�MDDU�VWUHHNYHUEHWHULQJ�*UDPVEHUJHQ�/XWWHQ��(LQGYHUVODJ��2QWZLNNHOLQJHQ�LQ�GH�SHUL�

RGH������������+HQJHOR�2���������=HV�MDDU�VWUHHNYHUEHWHULQJ�%HQHGHQ�'LQNHO��2QWZLNNH�

OLQJHQ�LQ�GH�SHULRGH������������(LQGYHUVODJ��+HQJHOR�2���������=HV�MDDU�VWUHHNYHUEHWHULQJ�

'HQ�+DP�'DDUOH��2QWZLNNHOLQJHQ� LQ�GH�SHULRGH������������+HQJHOR�2��������HQ�=HV�

MDDU� VWUHHNYHUEHWHULQJ� +DDNVEHUJHQ�� 2QWZLNNHOLQJHQ� LQ� GH� SHULRGH� ����������� (LQGYHUVODJ�

�+HQJHOR�2���������

(OGHUV� LQ�1HGHUODQG�²�1RRUG�%UDEDQW��=HHODQG� HQ�GH�*HOGHUVH�$FKWHU�
KRHN�²�ZDV�GH�RQWZLNNHOLQJ�YHUJHOLMNEDDU�PHW�GLH�YDQ�GH�'UHQWVH��,Q�VRPPL�
JH�VWUHHNYHUEHWHULQJHQ�ZDV�GH�WRHQDPH�YDQ�GH�JHPLGGHOGH�EHGULMIVRSSHUYODN�
WH� HFKWHU� JURWHU��RPGDW�ERHUHQ�HOGHUV� LQ�1HGHUODQG� ODQGERXZJURQG�NUHJHQ�
DDQJHERGHQ�� =R� YHUWURNNHQ� ���� ODQGERXZHUV� XLW� ¶:DOFKHUHQ·� QDDU� GH�
1RRUGRRVWSROGHU� ð ñ � (Q� YDQXLW� KHW� *HOGHUVH� ¶+XPPHOR�.HSSHO·� PLJUHHUGH�
HHQ�YLMIWDO�ERHUHQ�QDDU�GH�QLHXZH�,-VVHOPHHUSROGHUV� ð ò �'H]H�EHLGH�VWUHHNYHUEH�
WHULQJHQ�OHNHQ�RS�GLH�LQ�'UHQWVH�¶%RUJHU·��ZDDU�ERHUHQ�QLHW�DOOHHQ�PLJUHHU�
GHQ� QDDU� GH� 1RRUGRRVWSROGHU� PDDU� ZDDU� EHGULMYHQ� RRN� YHUSODDWVW� ZHUGHQ�
QDDU�GRPHLQJURQGHQ�HOGHUV� LQ�GH�SURYLQFLH��,Q�KHW�%RUJHUVH�SURHIVDQHULQJV�
JHELHG� VWUHHIGH�PHQ�QDDU� HHQ�PLQLPDOH�EHGULMIVRPYDQJ�YDQ����KHFWDUH��'LW�
UHVXOWHHUGH� HULQ� GDW� KHW� DDQWDO� EHGULMYHQ�PHW�PLQGHU� GDQ� ��� KHFWDUH� JURQG�
RQGHU�GH����SURFHQW�GDDOGH��=R·Q�JURWH�GDOLQJ�����SURFHQW��LV�RRN�ODWHU��WRHQ�
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KHW�RSKHIIHQ�YDQ�NOHLQH�EHGULMYHQ�LQJHEXUJHUG�UDDNWH��LQ�JHHQ�HQNHOH�VWUHHN�
YHUEHWHULQJ� JHKDDOG�� 2RN� GH� JHPLGGHOGH� ¶%RUJHUVH·� EHGULMIVYHUJURWLQJ� YDQ�
�����QDDU������KHFWDUH� �HHQ� VWLMJLQJ�YDQ����SURFHQW�� LV�GDDUQD�VOHFKWV� VSRUD�
GLVFK�YRRUJHNRPHQ���
'H�PDWH�ZDDULQ�EHGULMIVDUHDDO�HQ�KHW�DDQWDO�EHGULMYHQ�LQ�GH�VWUHHN�YHUDQ�

GHUGH��ZHUG� VWHUN� EHSDDOG�ZHUG�GRRU� GH� ORNDOH� RPVWDQGLJKHGHQ��'DW� EOHHN�
ELMYRRUEHHOG� LQ� GH� VWUHNHQ� ODQJV� GH� JURWH� ULYLHUHQ�� +RHZHO� KLHU� GRRU� GH�
JURRWVFKDOLJH�DDQSDN�YDQ�GH�RQWJLQQLQJ�YDQ�NRPJURQGHQ�PHHU�FXOWXXUJURQG�
WHU�EHVFKLNNLQJ�NZDP��OHLGGH�GDW�QLHW�PHWHHQ�WRW�HHQ�VSHFWDFXODLUH�YHUJURWLQJ�
YDQ�GH�EHGULMYHQ��2RN�ZDV�HU�JHHQ�VSUDNH�YDQ�HHQ�GDOLQJ�YDQ�KHW�DDQWDO�EH�
GULMYHQ�]RDOV�HOGHUV��+HW�WRWDOH�DDQWDO�EHGULMYHQ�ZDV�LQ�GH�¶%RPPHOHUZDDUG�
RRVW·�WLMGHQV�GH�VWUHHNYHUEHWHULQJ�]HOIV�JHVWHJHQ�YDQ�����QDDU�����HQ�LQ�¶0DDV�
HQ�:DDO�ZHVW·�YDQ�����QDDU������'H]H�VWLMJLQJ�YDOW� WH�YHUNODUHQ�XLW�KHW� IHLW�
GDW�GRRU�GH�UXLOYHUNDYHOLQJ�HQ�GH�GDDUPHH�JHSDDUG�JDDQGH�JURQGYHUEHWHULQJ�
PHHU�FXOWXXUJURQG�WHU�EHVFKLNNLQJ�NZDP��,Q�KHW�NDGHU�YDQ�GH�UXLOYHUNDYH�
OLQJ�ZDUHQ�HU����QLHXZH�EHGULMYHQ�JHVWLFKW�LQ�KHW�%RPPHOHUZDDUGVH�ELQQHQ�
YHOG� A B � ,Q� GH� VWUHHNYHUEHWHULQJ� ¶0DDV� HQ� :DDO�ZHVW·� ZDUHQ� VLQGV� ����� ���
QLHXZH� EHGULMYHQ� LQ� GH� RQWJRQQHQ� NRPJURQGHQ� JHERXZG� A C � (U� EHVWRQGHQ�
HQLJH�RYHUHHQNRPVWHQ�PHW�GH� LQ�KHW�1RRUG�%UDEDQWVH� ULYLHUHQJHELHG�JHOH�
JHQ�VWUHHNYHUEHWHULQJ�¶(PSHO�2UWKHQ·��+LHU�ZDV�LQ������HHQ�UXLOYHUNDYHOLQJ�
EHJRQQHQ��GXV�ELM�DDQYDQJ�YDQ�GH�VWUHHNYHUEHWHULQJ��������ZDV�GH�KHUYHUND�
YHOLQJ�JRHGGHHOV�DIJHURQG��8LWHLQGHOLMN�YHUGZHHQ�HU�JHGXUHQGH�GH�VWUHHNYHU�
EHWHULQJ�GDDURP�QRJ�VOHFKWV�ppQ�EHGULMI��+HW�JHPLGGHOGH�EHGULMIVDUHDDO�������
KHFWDUH��ZDV�KLHU�ELM�DDQYDQJ�EHGXLGHQG�JURWHU�GDQ�LQ�EHLGH�DQGHUH�JHELHGHQ�
PHW�NRPJURQGHQ��1D�DIORRS�ZDV�GLW�²�DOV�JHYROJ�YDQ�KHW�YHUGZLMQHQ�YDQ�ppQ�
EHGULMI�²�]HHU�JHULQJ�JHJURHLG��WRW����KHFWDUH���,Q�KHW�1RRUG�%UDEDQWVH�ZHL�
GHJHELHG�ODQJV�GH�0DDV�EHGURHJ�GH�JHPLGGHOGH�EHGULMIVJURRWWH�LQ�GH�SHULRGH�
����������RQJHYHHU������KHFWDUH� A D �
+HW�EOLMIW�QDWXXUOLMN�RSYDOOHQG�GDW�KHW�JHPLGGHOGH�EHGULMIVRSSHUYODN�LQ�KHW�

1RRUG�%UDEDQWVH�ULYLHUHQJHELHG�KRJHU�ZDV�GDQ�LQ�GH�%RPPHOHUZDDUG�HQ�KHW�
/DQG� YDQ�0DDV� HQ�:DDO��5HJLRQDOH� YHUVFKLOOHQ� LQ� GH� RQWZLNNHOLQJ� YDQ� GH�
EHGULMIVJURRWWH�HQ�YHUDQGHULQJ�YDQ�KHW�DDQWDO�EHGULMYHQ�GHGHQ�]LFK�KHW�PHHVW�
YRRU� LQ� GH� ULYLHUJHELHGHQ�� ¶%RPPHOHUZDDUG�RRVW·� HQ� ¶0DDV� HQ�:DDO�ZHVW·�
EHKRRUGHQ� WRW� GH� HHUVWH� JHQHUDWLH� VWUHHNYHUEHWHULQJHQ�� WHUZLMO� GH� ¶7LHOHU�
ZDDUG�ZHVW·�WRW�GH�WZHHGH�JHQHUDWLH�ZRUGW�JHUHNHQG��+HW�URHU�ZDV�ELM�GH]H�
ODDWVWH� ULJRXUHXV� RPJHJRRLG�� ,Q� GLW� JHELHG� EHYRUGHUGH� KHW� PLQLVWHULH� YDQ�
/DQGERXZ�QLHW�DOOHHQ�GH�VSHFLDOLVDWLH��WXLQERXZ�IUXLWWHHOW���PDDU�VDQHHUGH�KHW�
RRN� DOOH� NOHLQH� EHGULMYHQ� ZHJ�� +HW� HLQGYHUVODJ� RYHU� ¶7LHOHUZDDUG�ZHVW·�
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A C5]_^�Y Y I.Na`bU%U1YVI.NdceU%U�S Z�[�\
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QRHPGH�ELMYRRUEHHOG�KHW�GRUS�7XLO��'DDU�ZDUHQ�LQ������QRJ����JHPHQJGH�
DJUDULVFKH�EHGULMYHQ�PHW���RI�PHHU�KHFWDUH�JURQG��9HHUWLHQ�ERHUHQ�ZHUGHQ�
XLWJHNRFKW��YLMI�YHUWURNNHQ�QDDU�GH�NRP�RP�HHQ�JUDVODQGEHGULMI�RSQLHXZ�WH�
EHJLQQHQ�HQ�YLMI�VSHFLDOLVHHUGHQ�]LFK�EXLWHQ�KHW�GRUS�LQ�IUXLW��RI�JURHQWHWHHOW��
8LWHLQGHOLMN�NRQGHQ�GH�WLHQ�RYHUJHEOHYHQ�EHGULMYHQ�GH�YULMJHNRPHQ�KHFWDUHV�
ODQG�YHUGHOHQ� t u �
,Q�GH�HLQGYHUVODJHQ�YDQ�GH�VWUHHNYHUEHWHULQJHQ�ZHUG�]HOGHQ�DDQGDFKW�EH�

VWHHG� DDQ� KHW� ¶ORW·� YDQ� GH� EHGULMIVEHsLQGLJHUV��8LW]RQGHULQJ� GDDURS�ZDV� KHW�
YHUVODJ� RYHU� ¶2XGH�0LMQVWUHHN�5DQVGDOHUYHOG·��+RHZHO� GH� GDDULQ� YHUPHOGH�
JHJHYHQV� YDQ� ���� EHGULMYHQ� QLHW� UHSUHVHQWDWLHI� ]LMQ� YRRU� DOOH� VWUHHNYHUEHWH�
ULQJVSURMHFWHQ�� JHYHQ� ]H�ZHO� HQLJ� LQ]LFKW� LQ� KHW� EHGULMIVEHsLQGLJLQJVSURFHV��
9DQ�GH����YROOHGLJ�JHOLTXLGHHUGH�EHGULMYHQ�ZDUHQ�HU����YULMZLOOLJ�EHsLQGLJG��
��PHW�EHKXOS�YDQ�KHW�2	6�IRQGV�����JHGZRQJHQ�DOV�JHYROJ�YDQ�GLYHUVH�XLW�
EUHLGLQJVSODQQHQ�HQ���GRRU�HHQ�JUHQVFRUUHFWLH�PHW�'XLWVODQG��9DQ����DQGHUH�
EHGULMYHQ�ZHUG�GH�RSSHUYODNWH�]R�YHUNOHLQG�GDW�KHW�PLQLVWHULH�]H�QLHW�ODQJHU�
WHOGH�DOV�ODQGERXZEHGULMI����ERHUHQ�RS�GLH�EHGULMYHQ�ZDUHQ�RXGHU�GDQ�]HVWLJ�
MDDU�� ���NR]HQ�HHQ� DQGHU�EHURHS����NRFKWHQ�HOGHUV� HHQ�EHGULMI� HQ���JLQJHQ�
GRRU�PHW� ¶JURQGJHEUXLN�RS�HLJHQ� ULVLFR·��+HW�JURRWVWH�JHGHHOWH�YDQ�GH�����
JHGZRQJHQ�HQ�YULMZLOOLJH�EHGULMIVEHsLQGLJHUV������VWRSWH�YROOHGLJ�����YDQ�GH]H�
����ZHUGHQ�¶UXVWHQG�ODQGERXZHU·����JLQJHQ�QDDU�GH�LQGXVWULH�����EHJRQQHQ�
HOGHUV�HHQ�ERHUHQEHGULMI��WHUZLMO�KHW�RYHUJURWH�GHHO�YDQ�GH�UHVW�HPSORRL�YRQG�
ELM� JHPHHQWHOLMNH� SODQWVRHQGLHQVWHQ� HQ� VRRUWJHOLMNH� LQVWHOOLQJHQ� t v � (HQ� DDQ�
]LHQOLMN�GHHO� YDQ�GH�YULMNRPHQGH�JURQG�JLQJ�QDDU� DQGHUH�GDQ� ODQGERXZEH�
VWHPPLQJHQ��ZDDUGRRU�KHW�JHPLGGHOGH�EHGULMIVRSSHUYODN�QDXZHOLMNV�HHQ�KDO�
YH�KHFWDUH�VWHHJ��2YHULJHQV�JROG�GH]H�JHULQJH�JURHL�LQ�GH�SHULRGH�YDQ������
�����YRRU�KHHO�=XLG�/LPEXUJ� t w � ,Q�GH�0LGGHQ�/LPEXUJVH� VWUHHNYHUEHWHULQ�
JHQ�¶/DQG�YDQ�3HSLMQ·�HQ�¶'H�5RHUVWUHHN·�ZDV�GH�VLWXDWLH�HFKWHU�JXQVWLJHU��$OV�
JHYROJ�YDQ� VDQHULQJ�YDQ�NOHLQH�EHGULMYHQ��JURHLGHQ�GH�RYHUJHEOHYHQ�EHGULM�
YHQ�JHPLGGHOG�PHW�����KHFWDUH� x y ��
,Q���YDQ�GH����VWUHHNYHUEHWHULQJHQ�XLW�GH�VHOHFWLHJURHS��YDQ���RQWEUHNHQ�

GH�JHJHYHQV�HQ�KHW�WXLQERXZJHELHG�¶5RHORIDUHQGVYHHQ·�LV�QLHW�PHHJHUHNHQG��
ZDV�YyyU� DDQYDQJ�YDQ�KHW�YRRUOLFKWLQJVSURJUDPPD�QRJ� VSUDNH�YDQ�HHQ�JH�
PLGGHOGH�EHGULMIVJURRWWH�YDQ�PLQGHU�GDQ����KHFWDUH� x t �'DW�ZDV�QD�DIORRS�QRJ�
VOHFKWV�LQ�YLHU�VWUHHNYHUEHWHULQJHQ�KHW�JHYDO��9RRU�HHQ�DDQWDO�VWUHNHQ�NDQ�KHW�
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t u_z�{�| }#~V�?� � �k�V�V�V� }��.|��=�����
t vV�=� � � �.����|�� �V� �#�k�.� � | }e�:�������b� ��|�~.� � � �.���=�����
t wV�5�5�����=� {�� � ~.� � �.�:��{�|,��� ���.��� � � �%~ �#� � �k���F~.� �.|�� |,��� � {�|#�����%�k� �=�k�������#�����k�k���#���#�#�� 
x yV�=� � � �.����|�� �V� �#�k�.� � | }¡z�{�|#����{�|�¢=� £�� ��|��=�k���
x t,¤ ¥�¦ §©¨�ª�« ¨�¬ �® ª�¥�¯�° ±�ª�ª�¥�²6° ³ ª�ª�´µ¥�e¯�ª¶® ·�¸ « ±�ª�® ¹�1±�ª�« ¸ ¥�´º¯�ª¶´�ª�»¼¸ ¯�¯�ª�« ¯�ª¶½�ª�¯�® ¸ ¾1¬ ° ´#® ¨�¨�³ ³ ªe±��¥¿��� À�ÁÂ¥���®	��� Ã��Ä ª�Å�³ �® ª#�=Æ¼ª�³6��¥�³ �«_´�ª�½�® ·�¸ ¹�ª�® ° »¼ª�³ »¼¸ ¥�¯�ª�®�¯��¥bª�ª�¥b��� � Ä ª�Å�³ �® ª¡´#® ¨�¥�¯d¯�%�« ¯�ª,±��¥bÃ�ÁÈÇ �=�¡É�® ¨�Å�ª�¥�³ Ê ¥�%�®5���
Ç ���ËÉ�® ¨�Å�ª�¥�³ ÊÈÌ¡%�® ±��¥Í��� Ä ·�¥ Ä ¨�¨�¬ ¯�½�ª�® ¨�ª%ÉÎ½�·�¸ ³ ª�¥Ï¯�ª³ ·�¸ ¥�½�¨�·�Ì Ä �¯�¯�ª�¥��©Ð � |#�%��� � ~ � { }Ñ~.� � � �.����� � ���1� � � � | }Ò �%�.� � ��{%� �.|#��~ ��� �.|����=���
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ODJH�JHPLGGHOGH�YDQ�RP�HQ�QDELM�GH����KHFWDUH�QD�DIORRS�YDQ�GH�VWUHHNYHUEH�
WHULQJ�YULM�HHQYRXGLJ�YHUNODDUG�ZRUGHQ��,Q�¶6RPHUHQ�/LHURS·�]RFKW�PHQ��QHW�
DOV�LQ�KHW�DDQJUHQ]HQGH�¶$VWHQ·��HHQ�RSORVVLQJ�YRRU�GH�WH�ODJH�JURQGRSEUHQJVW�
LQ�HHQ�YHUEHWHULQJ�YDQ�GH�JURQG�GRRU�EHUHJHQLQJ��%HGULMIVYHUJURWLQJ�ZDV�KLHU�
JHHQ�KDDOEDDU�GRHO��%RYHQGLHQ�YRQG�LQ�GH]H�VWUHHNYHUEHWHULQJ�GH�UXLOYHUND�
YHOLQJ��PHHVWDO�HHQ�JRHGH�DDQOHLGLQJ�WRW�EHGULMIVYHUJURWLQJ��GRRU�RPVWDQGLJ�
KHGHQ�SDV�SODDWV�QD�DIORRS�YDQ�KHW�YRRUOLFKWLQJVSURJUDPPD� Ó Ó �2RN�LQ�¶%RP�
PHOHUZDDUG�RRVW·�HQ�¶0DDV�HQ�:DDO�ZHVW·�FRQVWDWHHUGHQ�EHLGH�VWUHHNYHUEHWH�
ULQJVFRPPLVVLHV� QD� DIORRS� GDW� KHW� JHPLGGHOGH� YDQ� ��� KHFWDUH� QLHW� JHKDDOG�
ZDV��'H�FRPPLVVLHV�VORWHQ�HHQ�YHUGHUH�YHUJURWLQJ�YDQ�GH�EHGULMIVRSSHUYODNWH�
RP�GH�DUEHLGVSURGXFWLYLWHLW�WH�YHUKRJHQ�XLW��'H�UXLOYHUNDYHOLQJ�ZDV�ELM�DDQ�
YDQJ�YDQ�GH�VWUHHNYHUEHWHULQJ�DIJHURQG�HQ�GRRU�GH�RQWJLQQLQJ�YDQ�GH�NRP�
JURQGHQ�ZDUHQ�HU��]RDOV�KLHUYRRU�UHHGV�YHUPHOG��]HOIV�QLHXZH�EHGULMYHQ�JH�
VWLFKW� Ó Ô �$O�ELM� DDQYDQJ�YDQ�GH� VWUHHNYHUEHWHULQJHQ�ZDUHQ�GH�PRJHOLMNKHGHQ�
YDQ�JURQGXLWEUHLGLQJ�GXV�WLMGHOLMN�XLWJHSXW��'H�VWUHHNYHUEHWHULQJ�¶+DDUOH·�ZDV�
QLHW�DDQ�HHQ�UXLOYHUNDYHOLQJ�JHERQGHQ��9DQGDDU�GDW�GH�JHPLGGHOGH�EHGULMIV�
JURRWWH�VOHFKWV�]HHU�JHULQJ�WRHQDP��*HULQJH�JURHL�ZDV�HU�WLMGHQV�GH�XLWYRHULQJ�
YDQ� GH� VWUHHNYHUEHWHULQJ� HYHQHHQV� LQ� ¶6ODJKDUHQ�6FKXLQHVORRW·�� RPGDW� GH�
VWUHHNYHUEHWHULQJ� KLHU� YRRUDI� JLQJ� DDQ� GH� UXLOYHUNDYHOLQJ�� ,Q� ¶6OHHQ�(UP�
'LSKRRUQ·�ZDV�GH�YHUJURWLQJ�YDQ�GH�EHGULMYHQ�HHQ�RQGHUJHVFKLNWH�VWUDWHJLH��
+HW�HLQGYHUVODJ�PHOGGH��¶+HW�NOHLQH�EHGULMI�ZLMNW�WHQ�DDQ]LHQ�YDQ�GH�EHGULMIV�
YRHULQJ�QLHW�RI�ZHLQLJ�DI�YDQ�KHW�JURWHUH�EHGULMI��:LO�KHW�NOHLQH�EHGULMI�NR�
PHQ� WRW� HHQ�EHKRRUOLMN� DUEHLGVLQNRPHQ�� GDQ� ]DO� GH� EHGULMIVYRHULQJ�PRHWHQ�
ZRUGHQ�DDQJHSDVW�ELM�GH�EHVFKLNEDUH�DUEHLG��HYHQWXHHO�]DO�PHQ�WRW�DIYORHLLQJ�
YDQ�DUEHLGVNUDFKWHQ�PRHWHQ�JHUDNHQ·� Ó Õ �+LHU�]RFKWHQ�GH�ERHUHQ�QDDU�HHQ�LQ�
WHQVLYHULQJ�YDQ�GH�SURGXFWLH�RS�KHW�EHVWDDQGH�DUHDDO�RP�GH�DUEHLGVSURGXFWL�
YLWHLW�WH�YHUKRJHQ��
%HGULMIVYHUJURWLQJ� DOV� EDVLVVWUDWHJLH�RP�GH� DUEHLGVSURGXFWLYLWHLW� WH�YHUKR�

JHQ� QDP� LQ� GH� MDUHQ� ]HVWLJ� WRH�� 'LW� ZDV� QLHW� DOOHHQ� HHQ� UHVXOWDDW� YDQ� KHW�
VWUHHNYHUEHWHULQJVEHOHLG�� LQ� KHHO�1HGHUODQG� YRQG�GRRU� GH�PRGHUQLVHULQJ� LQ�
GH�ODQGERXZ�HHQ�YHUJURWLQJ�YDQ�GH�EHGULMIVRSSHUYODNWH�SODDWV��:HO�LV�LQ�HQ�
NHOH� VWUHHNYHUEHWHULQJHQ� DO� YURHJWLMGLJ� EHGULMIVYHUJURWLQJ� JHVWLPXOHHUG�� ]RDOV�
LQ�¶%RUJHU·��%HOHLGVPDNHUV��GHVNXQGLJHQ�HQ�XLWYRHUGHUV�GHHOGHQ�YDQ�PHHW�DI�
DDQ�GH�RYHUWXLJLQJ�GDW�EHGULMIVYHUJURWLQJ�QRRG]DNHOLMN�ZDV��'DDURP�ULFKWWHQ�
]LM�]LFK�LQ�GH�VWUHHNYHUEHWHULQJ�RS�GH�ERHUHQ�PHW�DOV�KRRIGEHURHS�ODQGERX�
ZHU�� 'HJHQHQ� GLH� GH� ODQGERXZ� DOV� QHYHQEHURHS� XLWRHIHQGHQ� EHKRRUGHQ�
VOHFKWV�VSRUDGLVFK�WRW�KXQ�GRHOJURHS��9DQ�GH]H�QHYHQEHURHSHUV�YLHO�VOHFKWV�LQ�
HQNHOH� JHYDOOHQ� WH� YHUZDFKWHQ� GDW� ]LM� ]RXGHQ� ¶GRRUJURHLHQ·� QDDU� HHQ� YRO�
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ZDDUGLJ�ERHUHQEHVWDDQ��'H�JUHQV�OHJGHQ�EHOHLGVPDNHUV�ELM�HHQ�EHGULMIVJURRWWH�
YDQ� FLUFD� �� KHFWDUH�� .OHLQHUH� EHGULMYHQ�ZHUGHQ� EXLWHQ� KHW� SURJUDPPD� JH�
KRXGHQ��9ROJHQV�HHQ�EHUHNHQLQJ�YDQ�HLQG������EHGURHJ�KXQ�DDQGHHO� LQ�GH�
WRHQ� ORSHQGH� ��� VWUHHNYHUEHWHULQJHQ� �¶5RHORIDUHQGVYHHQ·� QLHW� PHHJHWHOG��

RQJHYHHU����SURFHQW� ù ú ��
2QWJLQQLQJ� HQ� EH�

GULMIVEHsLQGLJLQJ�ZDUHQ�GH�
EHODQJULMNVWH�PLGGHOHQ�RP�
EHGULMIVYHUJURWLQJ� PRJH�
OLMN� WH�PDNHQ��'H�RQWJLQ�
QLQJVPRJHOLMNKHGHQ� ZD�
UHQ� HFKWHU� EHSHUNW� HQ�
YHUPLQGHUGHQ� QD� GH� MDUHQ�
YLMIWLJ� YHUGHU�� +HW� VWUHHN�

YHUEHWHULQJVSURJUDPPD�
YRRU]DJ�ZHO� LQ�EHGULMIVEH�
HLQGLJLQJ� ZHJHQV� JHEUHN�
DDQ�HHQ�RSYROJHU��PDDU�GLW�
ZDV� HHQ� ODQJHU� WHUPLMQ�
SHUVSHFWLHI�� ,PPHUV�� GH�
GDDGZHUNHOLMNH� RSYROJLQJ�
NRQ�QRJ� MDUHQ�RS� ]LFK� OD�
WHQ� ZDFKWHQ�� ,Q� GH� MDUHQ�
]HVWLJ� ZHUG� VWHHGV� PHHU�
QDGUXN�JHOHJG�RS�KHW�RS�

KHIIHQ�YDQ�NOHLQH�ERHUGHULMHQ��'H�LQVWHOOLQJ�YDQ�HHQ�2	6�IRQGV�VSHHOGH�GDDU�
ELM�HHQ�EHODQJULMNH�URO��+RHZHO�RRUVSURQNHOLMN�RSJH]HW�RP�MRQJH�ERHUHQ�HHQ�
NDQV�WH�JHYHQ��]DJHQ�RXGHUH�ERHUHQ�DO�VQHO�LQ�GDW�KHW�IRQGV�HHQ�PRJHOLMNKHLG�
ERRG�RP�RS�UHGHOLMNH� ILQDQFLsOH�YRRUZDDUGHQ�KHW�EHGULMI� WH� VWRSSHQ��,Q�GLH�
]LQ�SURSDJHHUGHQ�YRRUOLFKWHUV�KHW�JHEUXLN�HUYDQ� LQ�PHHUGHUH� VWUHHNYHUEHWH�
ULQJHQ��8LWHLQGHOLMN�LV�GH�LQ]HW�YDQ�KHW�2	6�IRQGV�]HHU�EHYRUGHUOLMN�JHZHHVW�
YRRU�GH�XLWEUHLGLQJ�YDQ�GH�RYHUEOLMYHQGH�ERHUGHULMHQ��PDDU�GLH�LQ]HW�NDQ�QLHW�
DOV�HHQ�H[FOXVLHI�YHUVFKLMQVHO�YRRU�GH�VWUHHNYHUEHWHULQJ�ZRUGHQ�DDQJHPHUNW��
�
9HUEHWHULQJ�HQ�LQWHQVLYHULQJ�YDQ�GH�PHONYHHKRXGHULM�
'H� DDQOHLGLQJ� WRW� GH� LQVWHOOLQJHQ� YDQ� KHW� VWUHHNYHUEHWHULQJVSURJUDPPD�

ZDV�GH�KRJH�NRVWSULMV�YDQ�PHON�ELM�GH�JHPHQJGH�EHGULMYHQ�RS�GH�]DQGJURQ�
GHQ��9HURQGHUVWHOG�PDJ�GDDURP�ZRUGHQ�GDW�HHQ�YHUODJLQJ�YDQ�GH�NRVWHQ�HHQ�
EHODQJULMN�RQGHUZHUS� LV� JHZHHVW�ELM� GH� VWUHHNYHUEHWHULQJHQ��2P�HHQ�GDOLQJ�
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6RPV�PRHVW�EHGULMIVYHUJURWLQJ�YHUNUHJHQ�ZRUGHQ�GRRU�RQW�

JLQQLQJ�RI�YHUEHWHULQJ�YDQ�GH�LQ�JHEUXLN�]LMQGH�FXOWXXUJURQG�

]RDOV�LQ�¶:HWHULQJ·��
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YDQ�GH�NRVWSULMV� WH�EHZHUNVWHOOLJHQ�NRQGHQ�ERHUHQ�YHUVFKLOOHQGH�ZHJHQ�EH�
ZDQGHOHQ�� (HQ� KRJHUH� YHHEH]HWWLQJ� SHU� KHFWDUH� JUDVODQG� GUXNWH� GH� NRVWHQ��
(YHQWXHHO� NRQ� GLW� JHFRPELQHHUG� ZRUGHQ� PHW� HHQ� EHGULMIVXLWEUHLGLQJ�� GDQ�
ZHO�RP]HWWLQJ�YDQ�ERXZODQG�QDDU�JUDVODQG��9HUEHWHULQJ�YDQ�KHW�UHQGHPHQW�
NRQ�RRN�ZRUGHQ�EHUHLNW�GRRU�GH�PHONSURGXFWLH�SHU�NRH� WH�YHUKRJHQ�GRRU�
YHUEHWHUGH�YRHGLQJ��(HQ�GHUGH�RSWLH�²�GLH�LQ�HHQ�YROJHQGH�SDUDJUDDI�WHU�VSUD�

NH�]DO�NRPHQ�−�ZDV�PHFKDQLVDWLH��QLHW�DOOHHQ�GRRU�GH�DDQVFKDI�YDQ�PHONPD�

FKLQHV��ODWHU�RRN�PHONWDQNV��PDDU�RRN�GRRU�YHUEHWHULQJ�YDQ�GH�VWDOLQULFKWLQJ��
'LW�NRQ�GH�SURGXFWLYLWHLW�SHU�DUEHLGVNUDFKW�DDQ]LHQOLMN�YHUKRJHQ��GH�ERHU�NRQ�
LPPHUV�LQ�NRUWHUH�WLMG�PHHU�GLHUHQ�PHONHQ�HQ�YHU]RUJHQ���
'DW�HHQ�YHUODJLQJ�YDQ�GH�NRVWSULMV�YRRU�PHON�JURWH�LQYHVWHULQJHQ�YHUHLVWH��

EHKRHIW�QDXZHOLMNV�EHWRRJ��2S�GLW�SXQW�UDDNWHQ�WHFKQLHN�HQ�EHGULMIVHFRQRPLH�
HONDDU��9RRUOLFKWHUV� LQ�GH�VWUHHNYHUEHWHULQJHQ�SURSDJHHUGHQ�GH�JHGDFKWH�GDW�
ERHUHQ�PHHU�GDQ�YURHJHU�JHEUXLN�PRHVWHQ�JDDQ�PDNHQ�YDQ�YUHHPG�NDSLWDDO��
=H�DFFHQWXHHUGHQ�GDDUPHH�GH�WHQGHQV�GLH�ELM�DOOH�1HGHUODQGVH�ODQGERXZEH�
GULMYHQ� LQ�GH� MDUHQ�YLMIWLJ�HQ�]HVWLJ�ZDV� LQJH]HW�� ,Q�ZHONH�PDWH�HU� URQG�KHW�
PLGGHQ� YDQ� GH� MDUHQ� YLMIWLJ� JHEUXLN� ZHUG� JHPDDNW� YDQ� ¶YUHHPG·� NDSLWDDO��
EOHHN�XLW�HHQ�RQGHU]RHN�GDW�KHW�/(,�LQ������YHUULFKWWH�QDDU�GH�VDPHQVWHOOLQJ�
YDQ� ODQJORSHQGH� VFKXOGHQ�RS� ODQGERXZEHGULMYHQ��+HW� HLJHQ� YHUPRJHQ� YDQ�
EHGULMYHQ�YDULHHUGH�YDQ����SURFHQW�YDQ�KHW�EDODQVWRWDDO�LQ�GH�WXLQERXZJHELH�
GHQ�WRW����SURFHQW�LQ�GH�ZHLGHJHELHGHQ��,Q�KHHO�1HGHUODQG�EHGURHJ�KHW�JH�
PLGGHOGH�ELM�EHGULMYHQ�PHW�������KHFWDUH�JURQG�]R·Q����SURFHQW��'H�OHQLQ�
JHQ�RS�NRUWH�WHUPLMQ��ORSHQGH�NUHGLHWHQ�HQ�GHUJHOLMNH��ODJHQ�LQ�DOOH�JHELHGHQ�
WXVVHQ���HQ���SURFHQW��'H�ODQJORSHQGH�OHQLQJHQ�²�PHHVWDO�JHEUXLNW�YRRU�LQ�
YHVWHULQJHQ�LQ�JURQG��PDFKLQHV�HQ�JHERXZHQ�²�EHGURHJHQ�LQ�KHHO�1HGHUODQG�
RQJHYHHU����SURFHQW�YDQ�KHW�EDODQVWRWDDO��'RRUJDDQV�OHHQGHQ�IDPLOLHOHGHQ�KHW�
JHOG��GDDUQD�YROJGHQ�GH�EDQNHQ�HQ�YHU]HNHULQJHQ�HQ�WHQ�VORWWH�DQGHUH�SHUVR�
QHQ� �UHVSHFWLHYHOLMN��������HQ����SURFHQW�� $ % � ,Q������ZDV�GH� VLWXDWLH�YHUDQ�
GHUG��+HW�DDQGHHO�YDQ�KHW�HLJHQ�YHUPRJHQ�ZDV�RS�GH�DJUDULVFKH�EHGULMYHQ�LQ�
1HGHUODQG�PHW���SURFHQW�JHGDDOG�WRW�JHPLGGHOG����SURFHQW�YDQ�KHW�EDODQVWR�
WDDO��ZDW�EHWHNHQGH�GDW�KHW�YUHHPG�YHUPRJHQ�LQ�WLHQ�MDDU�WLMG�ZDV�WRHJHQR�
PHQ��2S�GH�DNNHUERXZEHGULMYHQ�²�GH�ZHLGHEHGULMYHQ�ZHNHQ�KLHU�QDXZHOLMNV�
YDQDI�²�EHVWRQG�YROJHQV�GH�VWHHNSURHYHQ�YDQ�KHW�/(,�GH�ODQJORSHQGH�VFKXOG�
YRRU����SURFHQW�XLW�EDQNNUHGLHWHQ�����SURFHQW�XLW� OHQLQJHQ�ELM� IDPLOLH�HQ���
SURFHQW�XLW�HOGHUV�JHOHHQG�JHOG��+HW�JHPHQJGH�EHGULMI�OLHW�HHQ�DQGHU�SDWURRQ�
]LHQ�� QDPHOLMN� DFKWHUHHQYROJHQV� ���� ��� HQ� �� SURFHQW��'LW� EHWHNHQW� GDW� KHW�
DDQGHHO� YDQ� GH� EDQNHQ� HQ� YHU]HNHULQJHQ� DDQ]LHQOLMN�ZDV� WRHJHQRPHQ�� MXLVW�
RS�GLH�EHGULMYHQ�ZDDUYDQ�PHQ�PHHQGH�GDW�]H�WUDGLWLRQHHO�ZHLQLJ�OHHQGHQ�YDQ�
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EDQNHQ� s t �'DWD� RYHU�GH�PDWH�ZDDULQ� YHUVFKXLYLQJHQ� LQ�KHW� OHHQSDWURRQ�YDQ�
ERHUHQ�LQ�VWUHHNYHUEHWHULQJHQ�SODDWVYRQGHQ��RQWEUHNHQ��PDDU�XLW�GH�HLQGYHU�
VODJHQ�EOLMNW�ZHO�GDW�GH�EHODQJVWHOOLQJ�YRRU�EDQNHQ�WRHQDP��:HUNQHPHUV�YDQ�
ORNDOH� EDQNHQ� ZDUHQ� LQ� YHHO� JHYDOOHQ� DGYLVHUHQG� OLG� YDQ� GH� VWUHHNYHUEHWH�
ULQJVFRPPLVVLH��ZDW�KXQ�GH�PRJHOLMNKHLG�YHUVFKDIWH�ERHUHQ�HUYDQ�WH�RYHUWXL�
JHQ�GDW�LQ�GH�PRGHUQH�WLMG�JHOG�JHOHHQG�ZHUG�YDQZHJH�LQYHVWHULQJHQ�HQ�QLHW�

RP�HHQ�FRQVXPSWLHI�NUHGLHW�
WHU�EHVFKLNNLQJ�WH�KHEEHQ��
'H� PDWH� YDQ� LQWHQVLYH�

ULQJ�YDQ�GH�PHONYHHKRXGH�
ULM�ZRUGW� QDJHJDDQ�ZRUGHQ�
DDQ�GH�KDQG�YDQ�HHQ�WZHH�
WDO� HHQYRXGLJH� PHWKRGHQ��
0HQ� NDQ� RRN� YHHO� FRP�
SOH[HUH� UHNHQPRGHOOHQ�
KDQWHUHQ��PDDU�RPGDW�LQ�GLW�
JHYDO� GH� WHQGHQV� EHODQJULM�
NHU�LV�GDQ�GH�DEVROXWH�JURHL�
YROGRHQ� GH� JHEUXLNWH� PH�
WKRGHQ�� ,Q� GH� HHUVWH� SODDWV�
]DO�GH�WRHQDPH�YDQ�KHW�DDQ�
WDO�VWXNV�PHONYHH�SHU�KHFWD�

UH�YRHGHU��HQ�JUDVODQG�JHPHWHQ�ZRUGHQ��'H�YHHKRXGHU�NRQ�GLH�LQWHQVLYHULQJ�
RS� YHUVFKLOOHQGH� PDQLHU� UHDOLVHUHQ�� ELMYRRUEHHOG� GRRU� ZLQWHUYRHU� HOGHUV� WH�
NRSHQ��+LM�NRQ�GDQ�HHQ�JURWHU�GHHO�YDQ�]LMQ�EHGULMIVDUHDDO� LQ�GH�]RPHU�JH�
EUXLNHQ�DOV�JUDDVZHLGH��'H]H�VWUDWHJLH�ZDV�URQG������QLHW�LQ�DOOH�1HGHUODQGVH�
VWUHNHQ�JDQJEDDU��,Q�)ULHVODQG�ELMYRRUEHHOG�ZDV�GH�KHHUVHQGH�QRUP�GDW�ERH�
UHQ�KHW�ZLQWHUYRHU�]RYHHO�PRJHOLMN�]HOI�YHUERXZGHQ� s u �(Q�RRN�LQ�2YHULMVVHO�
]DJHQ�GH�ODQGERXZFRQVXOHQWHQ�LQ�GDW�ERHUHQ�LQ�GLW�RS]LFKW�]HOIYRRU]LHQHQG�
NRQGHQ�EOLMYHQ��9ROJHQV�KHW�FRQVXOHQWVFKDS�ZDV�KHW�LQ�GH]H�VWUHHN�QDPHOLMN�
PRJHOLMN�RP�SHU�KHFWDUH�JUDVODQG�WZHH�NRHLHQ�PHW�MRQJYHH�WH�KRXGHQ��]RQ�
GHU�GDW�KLHUYRRU�GDQ�H[WUD�NUDFKW��HQ�UXZYRHU�PRHVWHQ�ZRUGHQ�DDQJHNRFKW�
YDQ�EXLWHQ��+RHZHO�KHW�GXV�YROJHQV�GH�PRGHUQH�LQ]LFKWHQ�EHWHU�ZDV�DDQYXO�
OHQG�YRHU� WH�NRSHQ��SDVWHQ�GH�YRRUOLFKWHUV� ]LFK�VRPV�DDQ�ELM�GH� WUDGLWLRQHOH�
SURGXFWLHWHFKQLHNHQ��
9HHKRXGHUV� HQ� YRRUOLFKWHUV� SUREHHUGHQ� GH� SURGXFWLHRPVWDQGLJKHGHQ� LQ�

GH�PHONYHHKRXGHULM� WH� RSWLPDOLVHUHQ�GRRU� YHUEHWHULQJ� YDQ�GH� NZDOLWHLW� YDQ�
KHW�JUDVODQG�HQ�YDQ�GH�EHZHLGLQJVWHFKQLHNHQ��'DW�NRQ�GRRU�HHQ�EHWHUH�RQW�
ZDWHULQJ�� ,Q� GH� VWUHHNYHUEHWHULQJHQ� ¶6OHHQ�(UP�'LSKRRUQ·� HQ� ¶3HL]H·� ELM�
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0HONFXUVXVVHQ�GURHJHQ�ELM� DDQ�GH�YHUKRJLQJ�YDQ�GH�SUR�
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YRRUEHHOG�QDP�KHW�DDQWDO�VWXNV�PHONYHH�SHU�KHFWDUH�DDQYDQNHOLMN�VOHFKWV�ODQJ�
]DDP�WRH��7LMGHQV�GH�UXLOYHUNDYHOLQJ�PRHVW�HHUVW�GH�ZDWHUKXLVKRXGLQJ�LQ�GH�
PDGHODQGHQ�YHUEHWHUG�ZRUGHQ�HQ� WRW�GLH� WLMG�ZDUHQ�GH�ERHUHQ�JHGZRQJHQ�
KHW�YHH�RS�HHQ�EHSHUNW�DUHDDO�WH�ZHLGHQ��'DDUQD�VWHHJ�GH�YHHEH]HWWLQJ��1RJ�
GXLGHOLMNHU�ZDV�GDW� LQ� GH�1RRUG�+ROODQGVH� VWUHHNYHUEHWHULQJHQ� ¶:DWHUODQG·�
HQ� ¶'H�=HHYDQJ·��ZDDU�GH�UXLOYHUNDYHOLQJ�ZHUG�DDQJHJUHSHQ�RP�KHW�ZDWHU�
SHLO�LQ�GH�SROGHUV�EHWHU�WH�UHJXOHUHQ��'LW�SHLO�ZDV�WLMGHQV�GH�ZLQWHU�WH�KRRJ�HQ�
YHURRU]DDNWH�GDDUGRRU�LQ�KHW�YRRUMDDU�QDWWH�ZHLODQGHQ��ZDDUGRRU�KHW�YHH�RS�
VWDO�PRHVW�EOLMYHQ�VWDDQ��'RRU�YHUODJLQJ�YDQ�KHW�ZDWHUSHLO�NRQ�KHW�YHH�HHUGHU�
LQ�KHW� MDDU�QDDU�EXLWHQ��'H�YHUEHWHUGH�YHUNDYHOLQJ��RQWZDWHULQJ�HQ�YRHGLQJ�
PDDNWHQ�XLWHLQGHOLMN� HHQ�KRJHUH�YHHEH]HWWLQJ�SHU�KHFWDUH��GXV� LQWHQVLYHULQJ�
YDQ�GH�EHGULMIVYRHULQJ��PRJHOLMN��%RYHQGLHQ�QDP�GH�PHONSURGXFWLH�SHU�NRH�
LQ�¶'H�=HHYDQJ·�PHW�YLMI�SURFHQW�WRH�HQ�LQ�GH�ODWHU�EHJRQQHQ�HQ�DIJHVORWHQ�
VWUHHNYHUEHWHULQJ�¶:DWHUODQG·�]HOIV�PHW�WZDDOI�SURFHQW��
(HQ� WZHHGH�PHWKRGH�RP�GH� YHUEHWHULQJ� HQ� LQWHQVLYHULQJ� YDQ� GH�PHON�

SURGXFWLH�WH�PHWHQ��LV�GH�WRHQDPH�YDQ�GH�KRHYHHOKHLG�PHON�SHU�NRH��NZDQWL�
WDWLHI��HQ�YDQ�KHW�YHWJHKDOWH�LQ�PHON��NZDOLWDWLHI��WH�FRQWUROHUHQ��.UDFKWYRHU�
OLHW� GH�PHONSURGXFWLH� HQ� KHW� YHWJHKDOWH� LQ� GH�PHON� VWLMJHQ�� $DQVOXLWLQJ� ELM�
PHONFRQWUROHYHUHQLJLQJHQ� PRHVW� ERHUHQ� VWLPXOHUHQ� RP� GH� YHU]RUJLQJ� YDQ�
KHW�PHONYHH�QDDU�HHQ�KRJHU�SODQ�WH�EUHQJHQ��,QULFKWLQJ�YDQ�PHONORNDOHQ�HQ�
PHONGHPRQVWUDWLHV� �RQGHU� DQGHUH�PHW�PHONPDFKLQHV�� GLHQGHQ�KHQ� WH� RYHU�
WXLJHQ�YDQ�KHW�QXW�YDQ�EHWHUH�K\JLsQH��'H�ODQGERXZYRRUOLFKWHUV�RUJDQLVHHU�
GHQ�ZHGVWULMGHQ��GLH�KHQ�LQ�VWDDW�VWHOGHQ�GH�RQWZLNNHOLQJ�YDQ�GH�PHONSURGXF�
WLH�RS�HHQ�EHGULMI�HHQ�MDDU� ODQJ�WH�YROJHQ��'H�YRRUOLFKWLQJ�YHUVFKLOGH�HFKWHU�
VWHUN�SHU�VWUHHNYHUEHWHULQJ��RPGDW�LQ�JHELHGHQ�ZDDU�GH�PHONYHHKRXGHULM�KHW�
GRPLQDQWH�EHGULMIVW\SH�ZDV�GH�SURGXFWLHRPVWDQGLJKHGHQ�UHODWLHI�EHWHU�ZDUHQ�
GDQ�RS�GH�JHPHQJGH�EHGULMYHQ��
8LW�UDSSRUWDJHV�YDQ�KHW�/(,�XLW�GH�HHUVWH�KHOIW�YDQ�GH� MDUHQ�YLMIWLJ�EOHHN�

GDW��DOV�JHYROJ�YDQ�WUDGLWLRQHOH�RSYDWWLQJHQ�RYHU�GH�EHGULMIVYRHULQJ��GH�NRVW�
SULMV�YDQ�PHON�UHODWLHI�KRRJ�ZDV�RS�GH�JHPHQJGH�EHGULMYHQ�RS�GH�]DQGJURQ�
GHQ��,Q�'UHQWKH�RYHUKHHUVWH�GLW�W\SH�EHGULMI��ZDW�YRRU�YRRUOLFKWHUV�UHGHQ�NDQ�
]LMQ� JHZHHVW� RP� H[WUD� DDQGDFKW� DDQ� GH� PHONYHHKRXGHULM� WH� JHYHQ�� ,Q� GH�
VWUHHNYHUEHWHULQJ�¶6SLHU�:LMVWHU·�QDP�GH�PHONYHHVWDSHO�SHU�EHGULMI�PHW�RQJH�
YHHU�HHQGHUGH�WRH��'H]H�XLWEUHLGLQJ�HQ�GH�VWLMJLQJ�YDQ�GH�PHONSURGXFWLH�SHU�
NRH�WRRQGHQ�KLHU�HHQ�QRUPDOH�RQWZLNNHOLQJ�GLH�YHUJHOLMNEDDU�ZDV�PHW�HOGHUV�
LQ� GH]H� SURYLQFLH�� ,Q� GH� VWUHHNYHUEHWHULQJ� ¶1LMHYHHQ·� VWHHJ� ZHOLVZDDU� GH�
PHONYHHEH]HWWLQJ� SHU� KHFWDUH��PDDU� QDP� GH� SURGXFWLH� SHU� NRH� XLWHLQGHOLMN�
LHWV�DI��'HHOV�ZDV�GLW�WH�ZLMWHQ�DDQ�GH�MDDUOLMNVH�VFKRPPHOLQJHQ��LQ������ZDV�
ODQGHOLMN�GH�PHONRSEUHQJVW�ODJHU���PDDU�XLW�GH�FLMIHUV�EOLMNW�GDW�GH�GDOLQJ�]LFK�
YRRUDO�YRRUGHHG�RS�GH�EHGULMYHQ�PHW�PLQGHU�GDQ����KHFWDUH�JURQG��$OV�RRU�
]DNHQ�ZHUGHQ�LQ�KHW�HLQGYHUVODJ�YDQ�GH�VWUHHNYHUEHWHULQJ�DDQJHYRHUG�GH�� LQ�
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YHUJHOLMNLQJ�PHW�JURWHUH�EHGULMYHQ��LQWHQVLHYHUH�SURGXFWLHZLM]H�HQ�GH�PRJH�
OLMN�JURWHUH�DDQGDFKW�YRRU�GH�XLWHUOLMNH�YHUEHWHULQJ�YDQ�KHW�YHH�GDQ�YRRU�SUR�
GXFWLHYHUEHWHULQJ� ¢ £ �2RN�LQ�3HL]H��ZDDU�GH�PHONSURGXFWLH�QLHW�WRHQDP��YURH�
JHQ�GH�YRRUOLFKWHUV�]LFK�DI��¶.DQ�GH�YHUKRRJGH�EHODQJVWHOOLQJ�YRRU�GH�IRNNHULM�
RRN�WRW�JHYROJ�KHEEHQ�JHKDG�GDW�PHHU�DDQ�GH�H[WHULHXUYHUEHWHULQJ�GDQ�DDQ�
HHQ�SURGXFWLHYHUEHWHULQJ� LV�JHGDFKW"· ¤ ¥ �0HW�DQGHUH�ZRRUGHQ��GH�ERHUHQ�NH�
NHQ� YDQXLW� HHQ� ¶WUDGLWLRQHOH� EOLN·� PHHU� QDDU� GH� VRFLDOH� VWDWXV� GDQ� QDDU� KHW�
HFRQRPLVFKH� HIIHFW� ELM� EHRRJGH� YHUDQGHULQJHQ��'H�'UHQWVH� ULMNVODQGERXZ�
FRQVXOHQWHQ�ZDDUVFKXZGHQ�YRRU�GH�JHYROJHQ�GDDUYDQ��ZDQW�YLMIKRQGHUG�NLOR�
PLQGHU�PHONSURGXFWLH�EHWHNHQGH�RS� MDDUEDVLV� ����JXOGHQ�PLQGHU�RSEUHQJVW�
SHU�NRH��9DVWJHVWHOG�NDQ�HFKWHU�ZRUGHQ�GDW�GH�YRRUOLFKWHUV�PHW�KXQ�DGYLH]HQ�
]RZHO� LQ�)ULHVODQG� DOV� LQ�'UHQWKH�RS� JUHQ]HQ� VWXLWWHQ�� ,Q�)ULHVODQG�ZDV� GLH�
JUHQV�GH�GDDU�KHHUVHQGH�]LHQVZLM]H�GDW�HHQ�ERHU�]LMQ�HLJHQ�ZLQWHUYRHU�PRHVW�
YHUERXZHQ��,Q�'UHQWKH�YRQGHQ�YHHO�ERHUHQ�KHW� IRNNHQ�RS�XLWHUOLMN�YDQ�GH�
NRH� EHODQJULMNHU� GDQ� GH� YHUZDFKWH� PHONSURGXFWLH�� 2YHULJHQV� ZLO� GDW� QLHW�
]HJJHQ� GDW� KLHU� VSUDNH�ZDV� YDQ� HHQ� SHU� GHILQLWLH� WUDGLWLRQHOH� KRXGLQJ��2S�
DQGHUH� WHUUHLQHQ�� ELMYRRUEHHOG� KHW� JHEUXLN� YDQ� GH� QLHXZH� LQNXLOPHWKRGHQ��
OHHN�GH�ZHHUVWDQG�YHHO�PLQGHU��
2S�GH�]DQGJURQGHQ� LQ�1RRUG�%UDEDQW�HQ�/LPEXUJ��ZDDU�KHW�JHPHQJGH�

EHGULMI�HYHQHHQV�RYHUKHHUVWH��QDP�LQ�YHHO�VWUHHNYHUEHWHULQJHQ�KHW�EHODQJ�YDQ�
GH�PHONYHHKRXGHULM�JHGXUHQGH�GH�YRRUOLFKWLQJVSHULRGH�WRH��%LM�GH�LQWHQVLYH�
ULQJ�GDDUYDQ�ZDV��QHW�DOV�ELM�GH�VWUDWHJLH�YDQ�EHGULMIVYHUJURWLQJ��HHQ�JURRW�YHU�
VFKLO� WH�]LHQ� WXVVHQ�GH�RQWZLNNHOLQJHQ� LQ�GH� MDUHQ�YLMIWLJ�HQ�GLH� LQ�GH� MDUHQ�
]HVWLJ��,Q�GH�1RRUG�%UDEDQWVH�VWUHHNYHUEHWHULQJHQ�¶/HHQGH·�� ¶$VWHQ·�HQ�¶6R�
PHUHQ�/LHURS·�LQYHVWHHUGHQ�ODQGERXZHUV�RQGHU�DQGHUH�LQ�EHUHJHQLQJ�YDQ�GH�
²�PHHVWDO� LQ�GH�QDELMKHLG�YDQ�KHW�EHGULMI�JHOHJHQ�²�GURJH� ODQGHQ��ZDDUGRRU�
KHW�JUDVODQGDUHDDO�NRQ�ZRUGHQ�XLWJHEUHLG��9RRUGHHO�ZDV�GDW�GH�ERHU�KHW�YHH�
RRN�GLFKWHU�ELM�KXLV�NRQ�ZHLGHQ��ZDW� HHQ�HIILFLsQWHU�EHGULMIVYRHULQJ� VWLPX�
OHHUGH� ¤ ¦ �'H�EHWHNHQLV�YDQ�GH�PHONYHHKRXGHULM��HHUGHU�HHQ�UHODWLHI�RQEHODQJ�
ULMNH�DFWLYLWHLW�LQ�GH]H�UHJLR��QDP�IOLQN�WRH��7RFK�ZDV�GH]H�EHJLQ�MDUHQ�]HVWLJ�
QRJ�RQYROGRHQGH�JURRW�RP�RS�WHUPLMQ�HHQ�JH]RQGH�EDVLV�YRRU�GH�WRHNRPVW�
WH� VFKHSSHQ��ZDQW�RYHU�KHW�DOJHPHHQ�ZDUHQ�GH�EHGULMYHQ�QRJ�WH�NOHLQ��'DW�
JROG�RRN�YRRU�GH�PHONYHHKRXGHULM� LQ�GH�VWUHHNYHUEHWHULQJ�¶'H�5RHUVWUHHN·��
%LM�DIVOXLWLQJ�YDQ�KHW�SURJUDPPD�KDG�HHQ�JURRW�DDQWDO�ERHUHQ�QRJ�VWHHGV�RQ�

YROGRHQGH�−�DFKW�RI�PLQGHU�−�NRHLHQ�RS�VWDO��WH�ZHLQLJ�RP�WH�NXQQHQ�VSUH�

NHQ�YDQ�HHQ�JH]RQG�WRHNRPVWSHUVSHFWLHI��'H�DGYLH]HQ�YDQ�GH�YRRUOLFKWHUV�LQ�
/LPEXUJ�ZHUGHQ�GDDURP�LQ�GH�MDUHQ�]HVWLJ�VWULNWHU��(LQG�MDUHQ�]HVWLJ�FRQVWD�
WHHUGHQ�]LM��¶'H�UXQGYHHKRXGHULM�LV�RS�GH�PHHVWH�EHGULMYHQ�VWHHGV�HHQ�EHODQJ�
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ULMNH�SURGXFWLHWDN�JHZHHVW��'H�PRGHUQH�RQWZLNNHOLQJ�YURHJ�YDQ�GH�RQGHU�
QHPHU�HHQ�NHX]H�WXVVHQ�JHHQ�RI�PppU�PHONYHH��$IKDQNHOLMN�YDQ�GLYHUVH�RP�
VWDQGLJKHGHQ�ZHUG�]RZHO�KHW�HQH�DOV�KHW�DQGHUH�JHNR]HQ·� Ó Ô �'H�GUXN�WH�VSH�
FLDOLVHUHQ�ZHUG� LQ�GH� MDUHQ�]HVWLJ�GXLGHOLMN�YRHOEDDU�� ,Q�GH�VWUHHNYHUEHWHULQJ�
¶/DQG�YDQ�3HSLMQ·�PHHQGHQ�YRRUOLFKWHUV�GDW�PLQLPDDO����NRHLHQ�SHU�JHPHQJG�
EHGULMI�HQ�������SHU�]XLYHU�ZHLGHEHGULMI�LQ�GH�WRHNRPVW�QRRG]DNHOLMN�]RXGHQ�
]LMQ� Ó Ó �,Q�GULH�1RRUG�%UDEDQWVH�VWUHHNYHUEHWHULQJHQ��¶'H�%HHU]HQ·��¶%HUJH\N·�
HQ� ¶6W��2HGHQURGH�6RQ�%UHXJHO·��� ZDDU� GH� PHONYHHKRXGHULM� ELM� DDQYDQJ� DO�
EHODQJULMN�ZDV�� JURHLGH� GH�EHWHNHQLV� LQ�GH� MDUHQ� ]HVWLJ� YHUGHU��+HW� JUDVODQ�
GDUHDDO�QDP�LQ�GH�GULH� VWUHNHQ�WRH� WHQ�NRVWH�YDQ�KHW�ERXZODQG��+HW�RSYDO�
OHQGVW�ZDV�GDW� LQ� ¶'H�%HHU]HQ·�ZDDU�GH�YHUKRXGLQJ�JUDVODQG�ERXZODQG�YDQ�
������QDDU�������YHUVFKRRI��0DDU�KHW�5LMNVODQGERXZFRQVXOHQWVFKDS�FRQVWD�
WHHUGH� GDW� GH]H� YHUVFKXLYLQJ� QRJ� VWHHGV� RQYROGRHQGH� ZDV�� ¶:DQQHHU� RYHU�
HQNHOH�MDUHQ�GH�PHONEHZDULQJ�HQ�KHW�PHONWUDQVSRUW�LQ�GH�JHNRHOGH�WDQNV�RS�
JURWHUH�VFKDDO�ZRUGW�WRHJHSDVW��ZRUGW�KHW�YRRU�GH�EHGULMYHQ�PHW�HHQ�JHULQJH�
MDDUOHYHUDQWLH�PLQGHU�DDQWUHNNHOLMN·� Ó Õ �0HW�DQGHUH�ZRRUGHQ��GH�QLHXZH�WHFK�
QLVFKH�RQWZLNNHOLQJHQ�GUHLJGHQ�GH�UHVXOWDWHQ�YDQ�GH�VWUHHNYHUEHWHULQJ�VQHO�LQ�
WH�KDOHQ��
8LW� YRRUJDDQGH� FRQVWDWHULQJ� YDQ� KHW� 5LMNVODQGERXZFRQVXOHQWVFKDS� NDQ�

HHQ�EHODQJULMNH�FRQFOXVLH�ZRUGHQ�JHWURNNHQ��+RHZHO�GH�YRRUOLFKWHUV�GH�PR�
GHUQLVHULQJ� YDQ� GH� DJUDULVFKH� VHFWRU� SUREHHUGHQ� WH� EHYRUGHUHQ�� ZDUHQ� QLHW�
DOOHHQ�]LM�PDDWJHYHQG�LQ�GDW�SURFHV��'H�LQVWLWXWLHV�HQ�EHGULMYHQ�ZDDU�GH�ERHU�
DIKDQNHOLMN� YDQ� ZDV�� LQ� KHW� ELM]RQGHU� GH� DJUR�LQGXVWULH�� JLQJHQ� KXQ� HLJHQ�
HLVHQ� VWHOOHQ� HQ� JDYHQ� GDDUPHH� HHQ� GXZ� DDQ� GH�PRGHUQLVHULQJ�� %HQYHQXWL�
DQDO\VHHUGH�GDW� LQ�GH� MDUHQ� ]HYHQWLJ� DOV�KHW�7$7(�FRPSOH[� �7HFKQLFDO� DQG�
$GPLQLVWUDWLYH�7DVN�(QIRUFHPHQW���,Q�]LMQ�YLVLH�YHUORRU�GH�ERHU�GH�EHVFKLN�
NLQJ�RYHU�]LMQ�HLJHQ�HUI�HQ�LQ�SODDWV�GDDUYDQ�ZHUGHQ�GH�LQVWLWXWLHV�GDDURPKHHQ�
�LQGXVWULH��EDQNHQ��RYHUKHLG��ZHWJHYLQJ��EHSDOHQG�YRRU�GH�VWUDWHJLVFKH�NHX]HV�
GLH�KLM�PRHVW�PDNHQ� Ó Ö �%HQYHQXWL�NRQ�RS�GH]H�PDQLHU�RRN�YHUNODUHQ�ZDDURP�
HU�VSUDNH�ZDV�YDQ�HHQ�KRPRJHQLVHULQJ�YDQ�EHGULMIVVWLMOHQ�LQ�KHHO�(XURSD��+RH�
ZDV� KHW� LPPHUV� PRJHOLMN� GDW� HHQ� 1HGHUODQGVH� ERHU� PHW� SUHFLHV� GH]HOIGH�
PHONWDQN� HQ� SUHFLHV� GH]HOIGH� UHJHOV� ZHUNWH� DOV� HHQ� ERHU� HUJHQV� LQ�1RRUG�
,WDOLs"�'H�LQVWLWXWLRQHOH�VWXULQJ�YDQ�GH�ERHUHQ�NRQ�GH�JUHQ]HQ�YDQ�ODQGERXZ�
UHJLR·V�JHPDNNHOLMN�RYHUVWLMJHQ�HQ�GDDUPHH�JHOLMNVRRUWLJH�EHGULMIVVWLMOHQ�VWLPX�
OHUHQ��,Q�GH�MDUHQ�]HVWLJ�EHYRQG�GH�1HGHUODQGVH�DJUDULVFKH�VHFWRU�]LFK�LQ�HHQ�
RYHUJDQJVIDVH�ZDDULQ� HQHU]LMGV�+RIVWHHV� VWUHHNJHERQGHQ�EHGULMIVVWLMO� QRJ�GR�
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PLQHHUGH��PDDU�ZDDULQ�DQGHU]LMGV�GH�RQWZLNNHOLQJ�YDQ�ERYHQORNDOH�EHGULMIV�
VWLMOHQ� VQHO� WHUUHLQ�ZRQ��'H� YRRUOLFKWHUV� YHUYXOGHQ� GDDULQ� HHQ� URO��PDDU� ]LM�
ZDUHQ�QLHW�GH�ULFKWLQJEHSDOHQGH�NUDFKW��
�

�

�
'H� LQYORHG� YDQ� YRRUOLFKWHUV� ZHUG� EHSHUNW� GRRU� ORNDOH� RPVWDQGLJKHGHQ��
+LHUYRRU� ZHUG� JHZH]HQ� RS� VWUHHNJHERQGHQ� QRUPHQ� GLH� YHUDQGHULQJ� YDQ�
SURGXFWLHPHWKRGH�YHUKLQGHUGHQ��PDDU�HU�ZDUHQ�QRJ�WDOOR]H�DQGHUH� UHGHQHQ�
GLH�PRGLILFDWLHV�LQ�GH�EHGULMIVVWLMO�LQ�GH�ZHJ�VWRQGHQ��,Q�=HHODQG�ELMYRRUEHHOG�
ZDUHQ�VWUHHNYHUEHWHULQJVFRPPLVVLHV�YRRUVWDQGHUV�YDQ�GH�LQWHQVLYHULQJ�YDQ�GH�
PHONYHHKRXGHULM��'H� FRPPLVVLHOHGHQ�YDQ�GH� ¶=DN� YDQ�=XLG�%HYHODQG·� QR�
WHHUGHQ� LQ� KXQ� MDDUYHUVODJ�� ¶'H� NOHLQHUH� JHPHQJGH� JH]LQVEHGULMYHQ� GLHQHQ�
GRHOEHZXVW�DDQ�WH�VWXUHQ�RS�GH�PHONYHHKRXGHULM�LQ�YHUEDQG�PHW�GH�UXLPHUH�
DUEHLGVYRRU]LHQLQJ·� � � � =H� DFKWWHQ� KHW� GDDURP� QRRG]DNHOLMN� GDW� KHW� PLQGHU�
JRHGH�YHH�]RX�ZRUGHQ�DIJHVWRWHQ�HQ�GDW�PHHU�ERHUHQ�DDQ�GH�PHONFRQWUROH�
]RXGHQ� GHHOQHPHQ�� ,Q� ZHUNHOLMNKHLG� GDDOGH� KHW� DDQWDO� NRHLHQ� HQ� NDOYHUHQ�
PHW� ���� SURFHQW��2RN� LQ� ¶.RHZDFKW·�ZLOGH� GH� VWUHHNYHUEHWHULQJVFRPPLVVLH�
GRRU�EHYRUGHULQJ�YDQ�GH�PHONYHHKRXGHULM�KHW�EHGULMIVW\SH�LQ�KHW�JHELHG�DDQ�
SDVVHQ�� +HW� OLHS� XLW� RS� HHQ� WHOHXUVWHOOLQJ�� 2PGDW� GH� UXLOYHUNDYHOLQJ� QRJ�

PRHVW�SODDWVYLQGHQ�−�HQ�GXV�RRN�GH�KHUYHUNDYHOLQJ�YDQ�GH�JUDVODQGHQ�−�ZD�

UHQ�ERHUHQ�QLHW�JHQHLJG�YHUDQGHULQJHQ�LQ�KXQ�EHGULMIVW\SH�DDQ�WH�EUHQJHQ� � � �
,Q�¶:DOFKHUHQ·�EOHNHQ�YRRUDO�GH�KRJH�LQYHVWHULQJVNRVWHQ�LQ�GH�PHONYHHKRX�
GHULM� HHQ� EHOHPPHULQJ�� 3DV� WRHQ� KHW� 2	6�IRQGV� ILQDQFLsOH� RQGHUVWHXQLQJ�
ERRG��JURHLGH�GH�EHODQJVWHOOLQJ��,Q�GH�JHELHGHQ�PHW�NRPJURQGHQ�LQYHVWHHU�
GHQ�ERHUHQ�OLHYHU�LQ�ZHLGHYHH�GDQ�LQ�PHONYHH��KRHZHO�GH�YRRUOLFKWHUV�DQGHUV�
DGYLVHHUGHQ��,Q�GH�¶%RPPHOHUZDDUG�RRVW·�ZDV�GH�UXQGYHHVWDSHO�JHJURHLG�PHW�
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�

�

���

�

���SURFHQW��ZDDUELM�LQ�GH�GRUSHQ�.HUNGULHO������SURFHQW��HQ�+RHQ]DGULHO�����
SURFHQW��GH�JURHL�KHW�VWHUNVW�ZDV��+HW�DDQGHHO�PHONYHH�ZDV�HFKWHU�LQ�YHUKRX�
GLQJ�WRW�KHW�ZHLGHYHH�JHGDDOG��XLWJH]RQGHUG�LQ�.HUNGULHO�HQ�LQ�KHW�WUDGLWLR�
QHHO�WRFK�DO�VWHUN�RS�GH�PHONYHHKRXGHULM�JHULFKWH�$OHP��,Q�GH�RYHULJH�GRU�
SHQ�ZDV�KHW�DDQGHHO�YDQ�KHW�PHONYHH�JHGDDOG�PHW���WRW���SURFHQW��:HOLVZDDU�
ZDV�HU�PHHU�ZHLGHYHH�QRGLJ�RP�HHQ�JHOLMNH�JHOGHOLMNH�RP]HW�WH�EHUHLNHQ�DOV�
PHW�PHONYHH��PDDU�EOLMNEDDU�]RFKWHQ�GH�PHHVWH�ERHUHQ�QD�GH�XLWEUHLGLQJ�YDQ�
KHW�JUDVODQGDUHDDO� �GRRU�RQWJLQQLQJ�RI�RP]HWWLQJ�YDQ�ERXZODQG� LQ�JUDVODQG��
GH�YHLOLJVWH�ZHJ��XLWEUHLGLQJ�YDQ�GH�ZHLGHYHHVWDSHO�YHUHLVWH�QDPHOLMN�PLQGHU�
LQYHVWHULQJHQ�� ,Q� GH� VWUHHNYHUEHWHULQJHQ� ¶0DDV� HQ� :DDO�ZHVW·� HQ� ¶(PSHO�
2UWKHQ·�YHUVFKLOGH�GH�VLWXDWLH�QDXZHOLMNV��ZDQW�RRN�KLHU�YRQG�HHQ�VWHUNH�XLW�
EUHLGLQJ� YDQ� GH� UXQGYHHVWDSHO� SODDWV� YRRU� DQGHUH� GRHOHLQGHQ� GDQ�GH�PHON�
SURGXFWLH� ` a ��
'H�YRRUOLFKWLQJ�RYHU�GH�UXQGYHHKRXGHULM�ULFKWWH�]LFK�LQ�GH�VWUHHNYHUEHWH�

ULQJHQ� KRRIG]DNHOLMN� RS� GH� YHUEHWHULQJ� YDQ� JUDVODQG�� UXZYRHUZLQQLQJ� HQ�
IRNPHWKRGHQ��RS�PHFKDQLVDWLH�HQ�YHUEHWHULQJ�YDQ�VWDOOHQ�HQ�RS�OLGPDDWVFKDS�
YDQ� ERHUHQ� ELM� PHONFRQWUROHYHUHQLJLQJHQ�� *HGXUHQGH� GH� MDUHQ� ����������
QDP�GH�PHONYHHEH]HWWLQJ� �LQFOXVLHI� MRQJYHH��SHU�KHFWDUH� LQ�KHHO�1HGHUODQG�
JHVWDDJ�WRH��WDEHO��������
�

7DEHO�����$DQWDO�PHON��HQ�NDOINRHLHQ�SHU�KHFWDUH�JUDVODQG�HQ�YHHYRHGHUJHZDVVHQ�LQ�

1HGHUODQG�������HQ�����������
-DDU� $DQWDO�� -DDU� $DQWDO�
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,Q�YULMZHO�DOOH�VWUHHNYHUEHWHULQJHQ�²�ZDDURYHU�EHWUHIIHQGH�JHJHYHQV�EHVFKLN�

EDDU�]LMQ�−�EOHHN�GLW�HYHQHHQV�KHW�JHYDO� WH� ]LMQ��'H�PDWH�ZDDULQ�YHUVFKLOGH�

HFKWHU�QRJDO�� ,Q�JHELHGHQ�ZDDU�ERHUHQ�KHW� JUDVODQG� DO�RSWLPDDO� JHEUXLNWHQ��
NRQ�GH�YHHEH]HWWLQJ�PLQGHU�VWLMJHQ�GDQ�HOGHUV��2RN�NRQGHQ�KHHUVHQGH�QRU�
PDWLHYH�LGHHsQ�RYHU�GH�EHGULMIVVWLMO��]RDOV�LQ�)ULHVODQG�HQ�'UHQWKH��YHUKLQGH�
UHQ�GDW�YHHKRXGHUV�DOOH�PRGHUQLVHULQJVPRJHOLMNKHGHQ�PD[LPDDO�EHQXWWHQ��'H�
YRRUOLFKWHUV� LQ� GH� VWUHHNYHUEHWHULQJHQ� KDGGHQ� GDDU� QLHW� DOWLMG� HYHQYHHO� LQ�
YORHG� RS�� ]RGDW� HHQ� LQ� KXQ� RJHQ� PLQGHU� RSWLPDOH� WRHVWDQG� NRQ� EOLMYHQ�
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YRRUWEHVWDDQ��%RYHQGLHQ�ZDV�KHW�PRJHOLMN�GDW�ERHUHQ�OLHYHU�LQYHVWHHUGHQ�LQ�
DQGHUH�GHOHQ�YDQ�KXQ�EHGULMI��RPGDW�]H�GDDUYDQ�PHHU�RSEUHQJVW�YHUZDFKWWHQ�
RI� RPGDW� ]H� RYHU� RQYROGRHQGH� NHQQLV� EHVFKLNWHQ�RP� HHQ� UXQGYHHKRXGHULM�
JRHG�WH�EHKHUHQ��
2RN� DOOHUOHL� LQGLYLGXHOH� RPVWDQGLJKHGHQ� VSHHOGHQ� HHQ� URO� ELM� GH� ZLM]H�

ZDDURS�HHQ�ERHU�]LMQ�EHGULMI�PRHVW�LQULFKWHQ��(HQ�YRRUEHHOG�KLHUYDQ�LV�HHQ�QD�
GH� UXLOYHUNDYHOLQJ� JHVWLFKWH� PHONYHHKRXGHULM� LQ� GH� VWUHHNYHUEHWHULQJ� ¶+HW�
.RQLQJVGLHS·��WDEHO�������'LH�ODDW�]LHQ�GDW�ELQQHQ�GH�LQWHQVLYHULQJVVWUDWHJLH�LQ�
GH�PHONYHHKRXGHULM�YHUVFKLOOHQGH�RSWLHV�EHVWRQGHQ��+HW�EHGULMI�LQ�¶+HW�.R�
QLQJVGLHS·� JURHLGH� ZDW� EHWUHIW� EHGULMIVRSSHUYODNWH�� 2RN� KHW� DDQWDO� NRHLHQ�
QDP�WRH��PDDU�QDXZHOLMNV�SHU�KHFWDUH��
�

7DEHO�����5HQGHPHQW�YDQ�HHQ�PHONYHHKRXGHULM�LQ�GH�VWUHHNYHUEHWHULQJ�¶+HW�.RQLQJV�

GLHS·�LQ�YHUJHOLMNLQJ�PHW�/(,�EHGULMYHQ�LQ�GH�)ULHVH�:RXGHQ������������

� �������� �������� �������� �������� �������� /(,�
EHGULM�
YHQ�

2SSHUYODNWH�LQ�
KHFWDUH�

��� ��� ��� ��� ������ ������

$DQWDO�UXQGHUHQ� ����� ��� ����� ����� ����� �����
0HONYHH�SHU�KHFWDUH� ����� ����� ����� ����� ����� �����
.LORJUDP�PHON�SHU�
NRH�

������ ������ ������ ������ ������ ������

9HWJHKDOWH�LQ�SUR�
FHQWHQ�

����� ����� ����� ����� ����� �����

$DQGHHO�ZLQWHUPHON�
LQ�WRWDDO�

��� ��� ��� ��� ��� ���

9RHUNRVWHQ�LQ�JXO�
GHQV�SHU�NRH�

���� ���� ���� ���� ���� ����

:HUN�GRRU�GHUGHQ�
LQ�JXOGHQV�

������ ������ ������ ������ ������ ������

:HUNWXLJNRVWHQ�LQ�
JXOGHQV�

������ ������ ������ ������ ������ ������

1HWWR�RYHUVFKRW�LQ�
JXOGHQV�

���� ������ ������ ������� ������ ����

$UEHLGVLQNRPHQ�
ERHU�LQ�JXOGHQV�
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%HKDOYH�GRRU�KHW�PHWHQ�YDQ�GH�PHONYHHEH]HWWLQJ�SHU�KHFWDUH�JUDVODQG��NDQ�
RRN�DDQ�GH�KDQG�YDQ�GH�JHPLGGHOGH�PHONJLIW�SHU�NRH��NZDOLWHLW�HQ�NZDQWL�
WHLW��EHSDDOG�ZRUGHQ�RI�GH�SURGXFWLHRPVWDQGLJKHGHQ�LQ�GH�PHONYHHKRXGHULM�
YHUEHWHUGHQ��'H�RQWZLNNHOLQJ�GDDUYDQ�YRRU�1HGHUODQG�DOV�JHKHHO� LV� LQ�WDEHO�
���� ZHHUJHJHYHQ�� 'H� JHPLGGHOGH� PHONJLIW� RYHU� GH� WRWDOH� SHULRGH� EHGURHJ�
������ NLORJUDP�PHON� SHU� NRH� LQ�1HGHUODQG��'H� JURHL�ZDV� JHPLGGHOG� �����
SURFHQW� SHU� MDDU�� 6OHFKWV� LQ� QHJHQ� VWUHHNYHUEHWHULQJHQ� ODJ� GLH� JHPLGGHOGH�
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MDDUOLMNVH�JURHL�KRJHU��,Q�GH�RYHULJH�DFKW�JHELHGHQ�ZDDUYDQ�GH�SURGXFWLYLWHLW�
DFKWHUKDDOG�NRQ�ZRUGHQ��EHUHLNWHQ�PHONYHHKRXGHUV�GDW�QLHW� �ELMODJH�+��� ,Q�
HOI�YDQ�GH�]HVWLHQ�JHYDOOHQ�ODJ�GH�SURGXFWLH�SHU�NRH�DO�LQ�KHW�DDQYDQJVMDDU�YDQ�
GH� VWUHHNYHUEHWHULQJ� KRJHU� GDQ� KHW� ODQGHOLMNH� JHPLGGHOGH� YDQ� GDW� MDDU�� %LM�
DIVOXLWLQJ�ZDV�GDW�LQ�HOI�JHELHGHQ�QRJ�VWHHGV�]R��
,Q� ¶6ODJKDUHQ�6FKXLQHVORRW·� VWHHJ� GH� SURGXFWLH� ERYHQ� KHW� ODQGHOLMNH� JH�

PLGGHOGH�HQ�LQ�¶7LHOHUZDDUG�ZHVW·�GDDOGH�GH]H�RQGHU�GDW�QLYHDX��%LM�GH�RYH�
ULJH�VWUHHNYHUEHWHULQJHQ�ZDV�GH�VLWXDWLH�KHW]HOIGH�JHEOHYHQ�WHQ�RS]LFKWH�YDQ�
GH�ODQGHOLMNH�WUHQG��
��

7DEHO�����*HPLGGHOGH�MDDUOLMNVH�PHONJLIW�SHU�NRH�LQ�1HGHUODQG�LQ�NLORJUDP�HQ�SHUFHQ�
WDJH�YHWJHKDOWH������������
� .LORJUDP�PHON�SHU�NRH� 9HWJHKDOWH�LQ�SURFHQWHQ�
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(U� YDOW� HU� GXV� VWDWLVWLVFK� EH]LHQ� JHHQ�ELM]RQGHU� HIIHFW� WH� WUDFHUHQ��'DW� JHOGW�
RRN�YRRU�KHW�YHWSHUFHQWDJH��GDW�HHQ� LQGLFDWLH�JHHIW�YDQ�GH�NZDOLWHLW�YDQ�GH�
PHON��,Q�DFKW�JHELHGHQ�ODJ�KHW�YHWSHUFHQWDJH�DO�ERYHQ�KHW�ODQGHOLMNH�JHPLG�
GHOGH�ELM�DDQYDQJ�YDQ�GH�VWUHHNYHUEHWHULQJ��HQ�GDW�ZDV�QD�DIORRS�GDDUYDQ�QLHW�
DQGHUV��,Q�GH�DFKW�DQGHUH�JHYDOOHQ�GLH�EHNHQG�]LMQ��ODJ�KHW�SHUFHQWDJH�PHON�
YHW� ]RZHO� ELM� DDQYDQJ� DOV� EHsLQGLJHQ� YDQ�GH� VWUHHNYHUEHWHULQJ�EHQHGHQ�KHW�
ODQGHOLMNH� JHPLGGHOGH��:HO�ZDV� HU� LQ� WZDDOI� YDQ� GH� ]HVWLHQ� JHYDOOHQ� VSUDNH�
YDQ� JURHL�� ,Q� GH� VWUHHNYHUEHWHULQJHQ� ¶7LHOHUZDDUG�ZHVW·�� ¶'H� 5RHUVWUHHN·��
¶3HL]H·�HQ�¶:DWHUODQG·�ZDV�GH]H�JURHL�]HOIV�]HHU�VWHUN��ZDW�PHGH�NDQ�]LMQ�EH�
LQYORHG� GRRU� GH� YRRUOLFKWLQJVDFWLYLWHLWHQ� LQ� GH]H� JHELHGHQ�� 2QGDQNV� GH]H�
YRRUOLFKWLQJ� EOHYHQ� GH� YHUVFKLOOHQ� WXVVHQ� LQGLYLGXHOH� ERHUHQ� LQ� GH]HOIGH�
VWUHHNYHUEHWHULQJ�HFKWHU�JURRW��]RDOV�LQ�¶%HUJH\N·�ZDDU�RS�VRPPLJH�EHGULMYHQ�
HHQ�SURGXFWLH�YDQ�ELMQD�������NLORJUDP�PHON�SHU�NRH�ZHUG�EHUHLNW�WHUZLMO�RS�
DQGHUH�QDXZHOLMNV�������NLORJUDP�ZHUG�JHKDDOG��
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2QWPHQJLQJ��VSHFLDOLVDWLH�HQ�JURQGOR]H�SURGXFWLH�
,QWHQVLYHULQJ�YDQ�GH�EHVWDDQGH�SURGXFWLH�ZDV�ppQ�VWUDWHJLH�RP�WH�NRPHQ�

WRW�KRJHUH�DUEHLGVSURGXFWLYLWHLW��,Q�KHW�YRRUJDDQGH�LV�GXLGHOLMN�JHZRUGHQ�GDW�
GLW�LQ�KHW�JHYDO�YDQ�GH�PHONYHHKRXGHULM�YULMZHO�DXWRPDWLVFK�HHQ�XLWEUHLGLQJ�
YDQ�KHW� EHVFKLNEDUH� JUDV�� HQ�KRRLODQGDUHDDO� YHUHLVWH��1LHW� YRRU� DOOH� ERHUHQ�
ZDV� GDW� PRJHOLMN�� GDDUWRH� RQWEUDN� YROGRHQGH� JURQG�� 6RPPLJHQ� NRFKWHQ�
GDDURP�WHU�DDQYXOOLQJ�YDQ�HOGHUV��NUDFKW�YRHU�DDQ��DQGHUHQ�]RFKWHQ�HHQ�DOWHU�
QDWLHI� LQ�GH� LQYHVWHULQJ� LQ�]RJHQDDPGH�JURQGOR]H�SURGXFWLH��GDW�ZLO� ]HJJHQ�
HHQ�XLWEUHLGLQJ�YDQ�GH�YDUNHQVKRXGHULM�HQ�SOXLPYHHKRXGHULM��+HW�HLQGYHUVODJ�
YDQ�GH�VWUHHNYHUEHWHULQJ�¶(OVORR·�QRHPGH�KHW�YRRUEHHOG�YDQ�HHQ�ERHU�GLH�PHW�
WZDDOI� UXQGHUHQ� �LQFOXVLHI� MRQJYHH�� HQ� �� KHFWDUH� ODQG� HHQ� YRRU� GH]H� VWUHHN�
UHODWLHI�KRJH�YHHEH]HWWLQJ�KDG��8LWEUHLGLQJ�YDQ�GH�PHONYHHKRXGHULM�ZDV�HFK�
WHU�QLHW�PHHU�PRJHOLMN��2P�GLH�UHGHQ�ERXZGH�KLM�HHQ�QLHXZH�VWDO��ZDDUGRRU�
GH�PRJHOLMNKHLG� ]LFK�RSHQGH�KHW� DDQWDO� IRN]HXJHQ� WH�YHUKRJHQ�YDQ� WZLQWLJ�
QDDU�GHUWLJ� Ú Û ��
$OJHPHHQ�ZHUG�QD� ����� DDQJHQRPHQ�GDW� LQYHVWHULQJ� LQ� JURQGOR]H� SUR�

GXFWLH� JHSDDUG�PRHVW� JDDQ�PHW� RQWPHQJLQJ� YDQ�KHW� EHVWDDQGH� EHGULMIVW\SH��
GDW�ZLO�]HJJHQ�GDW�KHW�WUDGLWLRQHOH�JHPHQJGH�EHGULMI�]LFK�PRHVW�JDDQ�WRHOHJ�
JHQ�RS�WZHH��KRRJXLW�GULH�SURGXFWLHULFKWLQJHQ��%RHUHQ�NRQGHQ�]R�GH�LQYHV�
WHULQJHQ� LQ�JHERXZHQ��PDFKLQHV�HQ�NHQQLV�YHHO�HIILFLsQWHU�EHQXWWHQ�� WHUZLMO�
HU�HHQ�]HNHUH� ULVLFRVSUHLGLQJ�EOHHI��(HQ� VDPHQJDDQ�YDQ�PHONYHHKRXGHULM� HQ�
IRN]HXJHQKRXGHULM�ZDV� ]R·Q�YHHO� YRRUNRPHQGH�FRPELQDWLH�QD�RQWPHQJLQJ��
HYHQDOV�UXQGYHHKRXGHULM�LQ�FRPELQDWLH�PHW�DNNHUERXZ��WHQ�EHKRHYH�YDQ�GH�
UXZYRHGHUZLQQLQJ��� 2YHULJHQV� EOHHI� GH� DDQZH]LJKHLG� YDQ� HHQ� SDDU� URQG�
VFKDUUHOHQGH�NLSSHQ�RS�KHW�HUI�YRRU�HLJHQ�JHEUXLN�JHZRRQ��'H�XOWLHPH�RQW�
PHQJLQJ�ZDV�GH�VSHFLDOLVDWLH�LQ�ppQ�SURGXFWLHULFKWLQJ��,Q�YHHO�JHYDOOHQ�ZHUG�
GDW� GH� PHONYHHKRXGHULM�� PDDU� RRN� LQ� DQGHUH� ULFKWLQJHQ� YRQG� VSHFLDOLVDWLH�
SODDWV��'DDUELM�RQWVWRQG�HU�HHQ�WUHQG�GH�YDUNHQVKRXGHULM�HQ�SOXLPYHHKRXGHULM�
LQ� VXEVSHFLDOLVDWLHV� RS� WH� VSOLWVHQ�� UHVSHFWLHYHOLMN� LQ� IRN]HXJHQ�� HQ�PHVWYDU�
NHQVKRXGHULM�HQ�LQ�VODFKWNXLNHQV��HQ�OHJKHQQHQKRXGHULM���

(U�ZHUG�WLMGHQV�HHQ�VWUHHNYHUEHWHULQJ�−�DOWKDQV�LQ�GLH�JHELHGHQ�ZDDU�GDW�

UHOHYDQW�ZDV�−�RS�YHUVFKLOOHQGH�ZLM]HQ�YRRUOLFKWLQJ�JHJHYHQ�RP�JURQGOR]H�

SURGXFWLH� WH� EHYRUGHUHQ��2S� KHW� JHELHG� YDQ� YDUNHQVKRXGHULM� VWLPXOHHUGHQ�
YRRUOLFKWHUV� RQGHU� DQGHUH� GH� RSULFKWLQJ� YDQ� ¶YDUNHQVNHUQHQ·� �JURHSHQ� YDQ�
YDUNHQVERHUHQ�GLH�NHQQLV� HQ�HUYDULQJ�XLWZLVVHOGHQ���EHWHUH� IRNPHWKRGHQ�HQ�
GH�SODDWVLQJ�YDQ�WKHUPRPHWHUV�LQ�VWDOOHQ��LQ�YHHO�JHYDOOHQ�ZDV�GH�KXLVYHVWLQJ�
QRJ�YHU�EHQHGHQ�SHLO��� ,Q�GH�SOXLPYHHKRXGHULM� ULFKWWH�GH�YRRUOLFKWLQJ� ]LFK�
RQGHU�DQGHUH�RS�GH�YHU]RUJLQJ��LVRODWLH�HQ�YHQWLODWLH�YDQ�JHERXZHQ��K\JLsQH�
HQ�GH�EHZDULQJ�YDQ�HLHUHQ��1LHW�DOWLMG�VODDJGHQ�GH�YRRUOLFKWHUV�HULQ�GH�ERHUHQ�
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Ú ÛKÜ Ý Þ/ß�à
á â ã ä å æ�ãXç â á áXè�à
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WH� RYHUWXLJHQ��=R�SUREHHUGH� GH� VWUHHNYHUEHWHULQJVFRPPLVVLH� LQ� ¶%RUJHU·� GH�
YDUNHQVKRXGHULM�WH�EHYRUGHUHQ��PDDU�]RQGHU�DO�WH�YHHO�HIIHFW��1LHW�DOOHHQ�OLHS�
KHW�DDQWDO�EHGULMYHQ�PHW�YDUNHQV�WHUXJ��YDQ�����QDDU������PDDU�RRN�GDDOGH�KHW�
JHPLGGHOGH�DDQWDO�YDUNHQV�SHU�EHGULMI�PHW�GH�KHOIW��(U�ZDV�GXV�GXLGHOLMN�VSUD�
NH�YDQ�HHQ�RQWPHQJLQJ��PDDU�LQ�HHQ�WHJHQJHVWHOGH�ULFKWLQJ�DOV�GLH�ZHONH�GH�
YRRUOLFKWHUV�SURSDJHHUGHQ� ð ñ �,Q�¶3HL]H·�VORHJ�GH�YRRUOLFKWLQJ�HYHQPLQ�DDQ�HQ�
LQYHVWHHUGHQ�PHW�QDPH�GH�ERHUHQ�PHW�NOHLQH�EHGULMYHQ�OLHYHU�LQ�GH�PHONYHH�
KRXGHULM�� YHUPRHGHOLMN� RPGDW� GLH�PHHU� VWDWXV� KDG� ð ò � ,Q� ¶+HW� .RQLQJVGLHS·�
PRHVWHQ� GH� YRRUOLFKWHUV� JHGXUHQGH� GH� VWUHHNYHUEHWHULQJVSHULRGH� KXQ� YRRU�
OLFKWLQJ�RYHU�SOXLPYHH��HQ�YDUNHQVKRXGHULM�]HOIV�UHGXFHUHQ��RPGDW�KHW�DDQWDO�
EHGULMYHQ�PHW� GH]H� DF�
WLYLWHLWHQ� VWHUN� YHUPLQ�
GHUGH� ð ó ��
2RN� DO�ZDV� HU� JHHQ�

VSUDNH� YDQ� HHQ� WRWDOH�
RQWPHQJLQJ�� GDQ� NRQ�
HU� WRFK� YDQ� HHQ� ]HNHUH�
VSHFLDOLVHULQJ�JHVSURNHQ�
ZRUGHQ�� ,Q� VWUHHNYHU�
EHWHULQJHQ� DOV� ¶6RPH�
UHQ�/LHURS·�� ¶$VWHQ·� HQ�
¶/HHQGH·� FRQVWDWHHUGHQ�
GH� YRRUOLFKWHUV� GDW� GH�
UXQGYHHKRXGHULM� VWHHGV�
PHHU� GH� EHODQJULMNVWH�
SURGXFWLHULFKWLQJ� ZHUG�
YDQ� GH� WRW� GDQ� WRH� JH�
PHQJGH� EHGULMYHQ� ð ô �
:DQQHHU� PHQ� GH� RQW�
ZLNNHOLQJ� LQ� KHHO� 1HGHUODQG� LQ� RJHQVFKRXZ� QHHPW�� GDQ� YDOW� LQ� GH� HHUVWH�
SODDWV�RS�GDW�GH�UXQGYHHKRXGHULM�GH�EHODQJULMNVWH� VHFWRU�EOHHI� �WDEHO������� ,Q�
GH�SHULRGH�����������KDG�]R·Q����SURFHQW�YDQ�DOOH�1HGHUODQGVH�ODQGERXZ�
EHGULMYHQ�UXQGHUHQ�RS�VWDO��7HJHOLMNHUWLMG�YHUGXEEHOGH�KHW�JHPLGGHOGH�DDQWDO�
UXQGHUHQ�SHU�EHGULMI��+HW�DDQWDO�EHGULMYHQ�PHW�YDUNHQV�GDDOGH�YDQ����SURFHQW�
LQ������QDDU����SURFHQW� LQ�������ZDW� HHQ�GXLGHOLMN� WHNHQ�YDQ�RQWPHQJLQJ�
ZDV��7HJHOLMNHUWLMG�YHUYLHUYRXGLJGH�KHW�JHPLGGHOGH�DDQWDO�YDUNHQV�SHU�EHGULMI��
1RJ�GXLGHOLMNHU�ZDV�GDW�ELM�GH�SOXLPYHHKRXGHULM�� ,Q������ZHUG�QRJ�RS����
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+HW�KRXGHQ�YDQ�HQNHOH�YDUNHQV�ZHUG�RQWUDGHQ�GRRU�GH�
5/9'��2QWPHQJLQJ�HQ�VSHFLDOLVDWLH�ZHUG�KHW�QLHXZH�PRWWR��
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SURFHQW�YDQ�GH�ODQGERXZEHGULMYHQ�NLSSHQ�JHKRXGHQ�DOV�KRRIG��RI�QHYHQDFWL�
YLWHLW��DQQR������ZDV�GDW�QRJ�VOHFKWV�RS����SURFHQW�KHW�JHYDO��+HW�DDQWDO�NLS�
SHQ�RS�GLH�EHGULMYHQ�YHU]HVYRXGLJGH�HFKWHU��
�

7DEHO�����9HHEH]HWWLQJ�RS�EHGULMYHQ�LQ�1HGHUODQG������������
� $DQWDO�ODQGERXZEHGULMYHQ�LQ�SUR�

FHQWHQ�YDQ�WRWDDO�PHW«�

*HPLGGHOG�DDQWDO�VWXNV�YHH�RS�EHGULM�

YHQ�PHW«�

� UXQGYHH� YDUNHQV� NLSSHQ� UXQGYHH� YDUNHQV� NLSSHQ�
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����� ��� ��� ��� ����� ����� ����DFE G�HJI�KLDLM
N�O�P Q�P R STP R UTVCW�Q�X%Y�U[Z Q�X1Y�\�UTX]P ^1R X1_$`)^�acb�d�eJf�\�b�dJf�g�h
�

2YHULJHQV�NRQ�ELM�JHEUHN�DDQ�VSHFLDOLVDWLHPRJHOLMNKHGHQ�VRPV�RRN�MXLVW�JHDG�
YLVHHUG�ZRUGHQ�RP�QLHW�WH�RQWPHQJHQ�RI�]HOIV�QLHXZH�SURGXFWLHPRJHOLMNKH�
GHQ�DDQ�WH�ERUHQ��,Q�GH�VWUHHNYHUEHWHULQJ�¶/LQGH�=XLG·�ZDV�ELM�DDQYDQJ�YDQ�
GH� VWUHHNYHUEHWHULQJ� GH� SOXLPYHHKRXGHULM� DO� YDQ� JHULQJH� EHWHNHQLV��:HOLV�
ZDDU�ZHUGHQ�RS� DOOH�EHGULMYHQ�HQLJH�NLSSHQ� DDQJHKRXGHQ��PDDU�JHPLGGHOG�
ZDUHQ�GDW�HU�QLHW�PHHU�GDQ�]HVWLJ��2RN�GH�YDUNHQVKRXGHULM�ZDV�YDQ�JHULQJH�
EHWHNHQLV�����SURFHQW�YDQ�GH�EHGULMYHQ�KLHOG�IRN]HXJHQ�HQ����SURFHQW�PHVW�
YDUNHQV� i i � 2QWPHQJLQJ� ZDV� KLHU� GXV� JHHQ� RSWLH�� ,Q� GH� 1RRUG�+ROODQGVH�
VWUHHNYHUEHWHULQJHQ� ¶:DWHUODQG·� HQ� ¶'H� =HHYDQJ·� SUREHHUGH� GH� 5/9'� GH�
NOHLQHUH� ERHUHQ� HUWRH� RYHU� WH� KDOHQ� GH� YDUNHQVKRXGHULM� XLW� WH� EUHLGHQ��'H�
LQWHQVLYHULQJ� YDQ� GH� UXQGYHHKRXGHULM�ZDV� MXLVW� YRRU� GH]H� JURHS� SUREOHPD�
WLVFK�� ]RGDW� HHQ� JURQGOR]H� QHYHQDFWLYLWHLW� HHQ� ZHONRPH� DDQYXOOLQJ� RS� KHW�
LQNRPHQ�NRQ�]LMQ��+LHU�ZDV�GXV�YRRU�GH�NOHLQH�ERHUHQ�QLHW�RQWPHQJLQJ�HQ�
VSHFLDOLVDWLH��PDDU�MXLVW�GLIIHUHQWLDWLH�HQ�LQWHJUDWLH�GH�DDQJHZH]HQ�VWUDWHJLH��'H�
EHODQJVWHOOLQJ�RQGHU�ERHUHQ�ZDV�HFKWHU�JHULQJ��9DQ�GH�LQ�KHW�JHELHG�DDQZH]L�
JH�����ERHUHQ�QDPHQ�VOHFKWV����GHHO�DDQ�HHQ�H[FXUVLH�QDDU�HHQ�YDUNHQVKRX�
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GHULM�HQ�QRJ�PLQGHU�YDQ�KHQ�KLHOGHQ�DDQ�KHW�HLQGH�YDQ�GH�VWUHHNYHUEHWHULQJ�
HHQ�QRHPHQVZDDUGLJH�KRHYHHOKHLG�YDUNHQV��WLHQ�RI�PHHU�IRN]HXJHQ��RS�VWDO� ~ � �
2YHULJHQV�QDP�QHW�DOV�LQ�KHW�QRRUGHOLMNHU�JHOHJHQ�¶'H�=HHYDQJ·�GH�VFKDSHQ�
WHHOW�WRH��
6SHFLDOLVDWLH�ZDV�KHW�YHUVW�GRRUJHYRHUG�ZDQQHHU�GH�SURGXFWLH�]LFK�ULFKWWH�

RS�ppQ�VSHFLILHNH�FDWHJRULH�YDQ�GH�YHHVWDSHO��ELMYRRUEHHOG�ELJJHQ�RI�PHVWYDU�
NHQV��,Q�¶6SLHU�:LMVWHU·�QDP�JHGXUHQGH�GH�VWUHHNYHUEHWHULQJVSHULRGH�KHW�DDQ�
WDO�PHVWYDUNHQV�PHW����SURFHQW�WRH�HQ�KHW�DDQWDO�IRNYDUNHQV�PHW�RQJHYHHU����
SURFHQW��'LW�NZDP�RPGDW�HHQ�NOHLQH�JURHS�ERHUHQ�]LFK�LQ�KHW�ELM]RQGHU�RS�
GH�PHVWYDUNHQVKRXGHULM�JLQJ�WRHOHJJHQ� ~ � �,Q�VRPPLJH�VWUHNHQ�ZDV�LQ�GH�YDU�
NHQVKRXGHULM�HHQ�GHUJHOLMNH�YRUP�YDQ�VSHFLDOLVDWLH�DO�ODQJHU�JHZRRQWH�HQ�RRN�
LQ�GH�SOXLPYHHKRXGHULM�ZDV�KHW�DI]RQGHUOLMN�KRXGHQ�YDQ�VODFKWNXLNHQV�RI�YDQ�
OHJKHQQHQ�LQ�GH�MDUHQ�YLMIWLJ�HQ�]HVWLJ�HHQ�JURHLHQGH�WUHQG��=HOIV�LQ�GH�UXQG�
YHHKRXGHULM� GHHG� GLW� IHQRPHHQ� ]LMQ� LQWUHGH�� ,Q� GH� VWUHHNYHUEHWHULQJ� ¶%HU�
JH\N·� FRQVWDWHHUGH� GH� ORNDOH� FRPPLVVLH� DDQ� KHW� HLQG� YDQ� GH� VWUHHNYHUEHWH�
ULQJVSHULRGH�GDW�HHQ�DDQWDO�EHGULMYHQ�KHW�RSIRNNHQ�YDQ�PHONYHH�XLWEHVWHHGGH��
'H�PHONYHHKRXGHULM�NRQ�RS�GLH�PDQLHU�KDDU�JUDVODQG�YROOHGLJ�EHQXWWHQ�YRRU�
KHW�PHONYHH�� WHUZLMO� NOHLQHUH� ERHUHQ� GLH� RYHU� RQYROGRHQGH� JURQGFDSDFLWHLW�
EHVFKLNWHQ�YRRU�HHQ�UHQGDEHOH�PHONYHHKRXGHULM�� LQ�KHW�RSIRNNHQ�YDQ�MRQJ�
YHH�ZHO�EURRG�]DJHQ� ~ � �2RN�GLW�ZDV�GXV�HHQ�YDULDWLH�RS�GH�HHUGHU�JHQRHPGH�
VWUDWHJLHsQ���
6SHFLDOLVDWLH�ZDV�HHQ�ULJRXUHX]H�RSORVVLQJ��:DQQHHU�HHQ�ERHU�HFKWHU�HHQ�

JHPHQJG�EHGULMI�LQ�VWDQG�ZLOGH�KRXGHQ��EOHHI�HHQ�XLWEUHLGLQJ�YDQ�GH�YHHVWD�
SHO�WRFK�QRRG]DNHOLMN��:LH�GULH�YDUNHQV�KLHOG�DOV�QHYHQDFWLYLWHLW�ELM�GH�PHON�
YHHKRXGHULM��NRQ�GDW�RS�GH�ODQJH�GXXU�QLHW�PHHU�UHQGDEHO�PDNHQ��(HQ�SDDU�
VFKDUUHOHQGH�NLSSHQ�RS�KHW�HUI�ZDV�VOHFKWV�LQWHUHVVDQW�YRRU�HLJHQ�JHEUXLN�HQ�
GDW�YDQ�GH�GLUHFWH�RPJHYLQJ��QLHW�YRRU�GH�HFRQRPLVFKH�UHQWDELOLWHLW�YDQ�KHW�
EHGULMI��'H�JHPLGGHOGH�NRVWHQ�SHU�YDUNHQ�RI�NLS�ZHUGHQ�GDDUYRRU� HHQYRX�
GLJZHJ�WH�KRRJ��'H�WRHSDVVLQJ�YDQ�PRGHUQH�WHFKQLHNHQ�YHUHLVWH�GH�XLWEUHL�
GLQJ�YDQ�KHW� DDQWDO�YDUNHQV�RI�NLSSHQ��,Q�YHHO� VWUHHNYHUEHWHULQJHQ�NZDPHQ�
ERHUHQ�GDDUGRRU�YRRU�GH�NHXV�WH�VWDDQ�RP�yI�YRRUW�WH�ERXZHQ�RS�GH�WUDGLWLR�
QHOH�SURGXFWLHZLM]H�GRRU�XLWEUHLGLQJ�yI�GH�ULJRXUHX]H�NRHUVZLM]LJLQJ�ULFKWLQJ�
VSHFLDOLVDWLH�WH�PDNHQ��'DW�ODDWVWH�ZDV�VOHFKWV�YRRU�ZHLQLJHQ�ZHJJHOHJG��RP�
GDW� KHW� HHQ� YHUQLHXZLQJ� YDQ� YDNNHQQLV� YHUHLVWH� GLH� GH� YRRUOLFKWLQJ� LQ� GH�
VWHHNYHUEHWHULQJHQ�YHHODO�WH�ERYHQ�JLQJ��
2QWPHQJLQJ� HQ� VSHFLDOLVDWLH� OLHSHQ� LQ� HONDDU� RYHU�� 9DQ� VSHFLDOLVDWLH� ZDV�

HFKWHU�SDV�VSUDNH�ZDQQHHU�HHQ�EHGULMI�DIKDQNHOLMN�ZDV�JHZRUGHQ�YDQ�GH�SUR�
GXFWLH�HQ�DI]HW�YDQ�ppQ�DJUDULVFK�SURGXFW��0HQ�NDQ�GH�PDWH�YDQ�VSHFLDOLVDWLH�

������������������������������������������������
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QDJDDQ� DDQ�GH�KDQG�YDQ�KHW� DDQWDO� ]RJHQDDPGH�SURGXFWLH�HHQKHGHQ�GDW�RS�
HHQ�EHGULMI� DDQZH]LJ� LV��'H�RPYDQJ�YDQ�GH�YHHVWDSHO�NDQ�ZRUGHQ�RPJHUH�
NHQG� QDDU� GLW� VRRUW� HHQKHGHQ��5RQG� �����ZDUHQ� WLHQ� SURGXFWLH�HHQKHGHQ�
QRRG]DNHOLMN�YRRU�KHW�YHUZHUYHQ�YDQ�HHQ�ODQGDUEHLGHUVLQNRPHQ��WLHQ�WRW�YLMI�
WLHQ� YRRU� HHQ� �ERHUHQ�RQGHUQHPHUVLQNRPHQ� HQ�PHHU� GDQ� YLMIWLHQ�YRRU� HHQ�
EHGULMI�PHW�WRHNRPVWSHUVSHFWLHI��,Q�GH�SHULRGH�����������ZDV�VSUDNH�YDQ�HHQ�
VSHFLDOLVDWLH��ZDQQHHU�WLHQ�RI�PHHU�SURGXFWLH�HHQKHGHQ�LQ�KHW�EHGULMI�EHVWRQ�
GHQ� XLW� ppQ� HQ� GH]HOIGH� SURGXFWJURHS� �ELMYRRUEHHOG� WLHQ� VWXNV� PHONYHH� RI�
WZHHKRQGHUG�PHVWYDUNHQV���'DDUELM�PRHW�GH�NDQWWHNHQLQJ�JHPDDNW�ZRUGHQ��
GDW�GH�DDQWDOOHQ�SHU�SURGXFWLH�HHQKHLG�VRPV�SHU�VWUHHN�YHUVFKLOGHQ��,Q�2YHU�
LMVVHO�JROG�ELMYRRUEHHOG�YLMIWLHQ�PHVWYDUNHQV�DOV�ppQ�SURGXFWLH�HHQKHLG��WHUZLMO�
LQ�'UHQWKH�WZDDOI�GH�QRUP�ZDV��2RN�LV�YDQ�EHODQJ�GDW�GH�QRUPHQ�DDQYDQNH�
OLMN�ODQJ]DDP�HQ�ODWHU�VWHHGV�VQHOOHU�ZHUGHQ�YHUUXLPG��,Q�GH�WZHHGH�KHOIW�YDQ�
GH� MDUHQ� ]HVWLJ� PHOGGHQ� GH� 1RRUG�%UDEDQWVH� VWUHHNYHUEHWHULQJVFRPPLVVLHV�
GDW� YRRU� HHQ� UDWLRQHOH� EHQXWWLQJ� YDQ� DUEHLG��PDFKLQHV� HQ� JHERXZHQ� LQ� GH�
QDELMH� WRHNRPVW� RS� EHGULMYHQ� PHW� VOHFKWV� ppQ� SURGXFWLHULFKWLQJ� PLQLPDDO�
YHHUWLJ� NRHLHQ�� KRQGHUG� ]HXJHQ�� GXL]HQG�PHVWYDUNHQV�� WLHQGXL]HQG� OHJKHQ�
QHQ�� GHUWLJGXL]HQG� VODFKWNXLNHQV� RI� YHHUWLJ� KHFWDUH� LQWHQVLHYH� DNNHUERXZ�
ZDUHQ�YHUHLVW� © ª �'LH�RPYDQJ�ZDV�HLQG� MDUHQ�]HVWLJ�QRJ�QLHW�QRRG]DNHOLMN�HQ�
JLQJ�WURXZHQV�GH�RRUVSURQNHOLMNH�RS]HW�YDQ�KHW�VWUHHNYHUEHWHULQJVSURJUDPPD�
YHU�WH�ERYHQ���
�

�

7DEHO�����2QWPHQJLQJ��SURFHQWXHOH�WRH��HQ�DIQDPH�YDQ�KHW�DDQWDO�EHGULMYHQ�PHW�IRN�
]HXJHQ��PHVWYDUNHQV�HQ�RI�OHJKHQQHQ�LQ�HHQ�DDQWDO�VWUHHNYHUEHWHULQJHQ������������

$DQWDO�EHGULMYHQ�PHW«��

IRN]HXJHQ� PHVWYDUNHQV� OHJKHQQHQ�

6ODJKDUHQ�6FKXLQHVORRW������������� ��� �� �����

+HHPVH������������� ��� ��� ���

%HQHGHQ�'LQNHO������������� ��� ��� ����

+DDNVEHUJHQ�������������� ���� ��� ����

'HQ�+DP�'DDUOH������������� ��� ��� ����

*UDPVEHUJHQ�/XWWHQ������������� ��� ��� ����

%HUJH\N������������� ���� �� ����

6W��2HGHQURGH�6RQ�%UHXJHO�������

������

���� ���� ����

'H�%HHU]HQ������������� ���� �� ����«F¬ �®J¯�°�± ²�³�¬ ´ ³C³�± ®�°�²�³�¬ ´ µ ¶$·�³�®*²�¶$®*´ ¸ ¬ ³�³�¹�²�³�¬ º
³�¸ ³�¬ ± ®
·�³�®J»
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9DQ�HHQ�DDQWDO�2YHULMVVHOVH��%UDEDQWVH�HQ�/LPEXUJVH�VWUHHNYHUEHWHULQJHQ�LV�
HQLJ��RQGHUOLQJ�YHUJHOLMNEDDU�� FLMIHUPDWHULDDO�EHVFKLNEDDU��GDW�KHW�SURFHV�YDQ�
RQWPHQJLQJ�HQ�VSHFLDOLVDWLH�LQ]LFKWHOLMNHU�PDDNW��7DEHO�����WRRQW�GH�SURFHQ�
WXHOH�GDOLQJ�YDQ�KHW�DDQWDO�EHGULMYHQ�PHW�YDUNHQV�HQ�RI�SOXLPYHH�LQ�HHQ�DDQ�
WDO�VWUHHNYHUEHWHULQJHQ�HQ�GH�JHWDOOHQ�ODWHQ�GXV�YRRUDO�]LHQ�KRHYHHO�JHPHQJGH�
EHGULMYHQ�RQWPHQJGHQ��7DEHO�����JHHIW�KHW�SHUFHQWDJH�EHGULMYHQ�GDW�]LFK�LQ�
ppQ� VHFWRU� VSHFLDOLVHHUGH�� ,Q� GH� DIQDPH�YDQ�GH� OHJKHQQHQIRNNHULM�ZHHUVSLH�
JHOGH�]LFK�GH�RQWPHQJLQJ�GXLGHOLMN��$OOHHQ� LQ�GH� VWUHHNYHUEHWHULQJ� ¶6ODJKD�
UHQ�6FKXLQHVORRW·� QDP� KHW� DDQWDO� EHGULMYHQ� PHW� OHJKHQQHQ� WRH�� RPGDW� GH�
FRQVXOHQWHQ�KLHU�GH�SOXLPYHHKRXGHULM�VWLPXOHHUGHQ�DOV�HHQ�EHODQJULMNH�EURQ�
YDQ�QHYHQLQNRPVWHQ��'H�SOXLPYHHKRXGHULM�YHUDQGHUGH� LQ�GH� MDUHQ�]HVWLJ� LQ�
VQHO� WHPSR� WRW� HHQ�JHVSHFLDOLVHHUGH� DFWLYLWHLW�� ,Q�YULMZHO� DOOH�2YHULMVVHOVH� HQ�
1RRUG�%UDEDQWVH�VWUHHNYHUEHWHULQJHQ�YHUGZHHQ�GH�NLS�YDQ�KHW�HUI��
�
7DEHO�����6SHFLDOLVDWLH��3URFHQWXHHO�DDQWDO�JHVSHFLDOLVHHUGH�EHGULMYHQ�PHW�IRN]HXJHQ��

PHVWYDUNHQV�RI�OHJKHQQHQ�ELM�DDQYDQJ�HQ�HLQGH�YDQ�HHQ�DDQWDO�VWUHHNYHUEHWHULQJHQ��

����������

� $DQWDO�EHGULMYHQ�PHW«�
!����IRN]HXJHQ� !�����PHVW�

YDUNHQV�

!������OHJKHQ�

QHQ�

�

EHJLQ� HLQG� EHJLQ� HLQG� EHJLQ� HLQG�

+HHPVH������������� ���� ���� ���� ���� ���� ����
%HQHGHQ�'LQNHO������������� ���� ���� ���� ���� ���� ����

+DDNVEHUJHQ������������� ���� ���� ���� ���� ���� ����

'HQ�+DP�'DDUOH������������� ���� ���� ���� ���� ���� ����

*UDPVEHUJHQ�/XWWHQ�������

������

���� ���� ���� ���� ���� ����

%HUJH\N������������� ���� ����� ���� ����� ���� ����

6W��2HGHQURGH�6RQ�%UHXJHO�
������������

���� ���� ���� ���� ���� ����

���� ����� ���� ����� ���� ����'H�%HHU]HQ�������������
'H�5RHUVWUHHN������������� ���� ���� ���� ���� ���� ����
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�
����
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2XGH�0LMQVWUHHN�5DQVGDOHUYHOG�
������������

/DQG�YDQ�3HSLMQ������������� ���� ����� ���� ���� ���� ����Ø,Ù�Ù�Ú*Û Ù1Ü�ÝßÞ�à�à]á Ù�â1ã�Ù�ä
ä�Ù�äJå1æFç è$é�è$ä�ê Û ÙëÛ ê ç Ù�Ù�ì�í�Ù�ç é
Ù�ê Ù�ç î ä
â�Ù�ä�Ýðï�Þ]ñ ò�ì�ó�Ù�ô
â�Ù�äõÙ)ä�Ýðï�à�à�à]á Ù�â1ã�Ù�ä�ä�Ù�ä
æFç ò�äJÜ�ö�î í�Ù�ç Û ÙCÙ�î ä�ö�í�Ù�ç Û á è$â�Ù�ä*í�è$ä*Û ê ç Ù�Ù�ì�í�Ù�ç é
Ù�ê Ù�ç î ä
â�Ù�äJ÷
�

'H�YDUNHQVKRXGHULM�ODDW�HHQ�JHQXDQFHHUGHU�EHHOG�]LHQ��,Q�·/HHQGH·�KLHOG�ELM�
YRRUEHHOG� HONH� ERHU� YDUNHQV�� GLH� RYHULJHQV� QDXZHOLMNV� ELMGURHJHQ� DDQ� ]LMQ�
LQNRPVWHQ�� ,Q� GH� VWUHHNYHUEHWHULQJHQ� ¶$VWHQ·� HQ� ¶6RPHUHQ�/LHURS·� ZDV� GH�
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WRHVWDQG� YHUJHOLMNEDDU� ø ù � 'H� YRRUOLFKWHUV� FRQVWDWHHUGHQ� GDW� GH� DDQWDOOHQ� SHU�
EHGULMI� JHULQJ� ZDUHQ�� KHW� IRNPDWHULDDO� YDQ� RQYROGRHQGH� NZDOLWHLW� ZDV�� GH�
VOHFKWH�KXLVYHVWLQJ� HHQ�JRHGH�YHU]RUJLQJ�YHUKLQGHUGH�HQ�GH�SULM]HQ�GLH�EH�
WDDOG�ZHUGHQ�YRRU�GH�VODFKWYDUNHQV� WH� ODDJ�ZDUHQ��1D�DIORRS�YDQ�GH�VWUHHN�
YHUEHWHULQJ� LQ� ¶/HHQGH·�ZDUHQ� GH� YDUNHQV� RS� ��� SURFHQW� YDQ� GH� EHGULMYHQ�
YHUGZHQHQ�HQ�GDDOGH�RRN�KHW�DDQWDO�EHGULMYHQ�GDW�]RZHO�IRN��DOV�PHVWYDUNHQV�
KLHOGHQ��YDQ����QDDU����SURFHQW�� ú û �'H�YRRUOLFKWHUV�VODDJGHQ�HULQ�GH�ERHUHQ�WH�
RYHUUHGHQ�WRW�RQWPHQJLQJ�YDQ�KXQ�EHGULMI��
,Q� ¶6ODJKDUHQ�6FKXLQHVORRW·� HQ� ¶+DDUOH¶� EHVWHHGGHQ� GH� YRRUOLFKWHUV� YHHO�

DDQGDFKW�DDQ�GH�YDUNHQVKRXGHULM��RQGHU�DQGHUH�PHW�HHQ�GHPRQVWUDWLHVWDO�GLH�
GH�ERHUHQ�PRHVW�ODWHQ�]LHQ�GDW�KXQ�VWDOOHQ�YHHO�WH�NRXG�ZDUHQ���PDDU�GLW�KDG�
VOHFKWV� JHULQJ� HIIHFW�� 2S� EHGULMYHQ� ZDDU� DO� VSUDNH� ZDV� YDQ� YDUNHQVPHVWHULM�
QDP�KHW�DDQWDO�YDUNHQV�ZHOLVZDDU�WRH��PDDU�SDV�LQ�GH�MDUHQ�]HVWLJ�QDP�GH�WHQ�
GHQV�QDDU�RQWPHQJLQJ�HQ�VSHFLDOLVDWLH�VXEVWDQWLsOH�YRUPHQ�DDQ� ú ü �9DQ�ZHUNH�
OLMNH� JURRWVFKDOLJH� VSHFLDOLVDWLH�ZDV� HFKWHU� RRN� WRHQ�QRJ� JHHQ� VSUDNH� ú ý � (HQ�
YHUJHOLMNEDUH� RQWZLNNHOLQJ� YRQG� LQ� GH� *HOGHUVH� $FKWHUKRHN� SODDWV�� ,Q�
¶+XPPHOR�.HSSHO·�� ZDDU� GH� YDUNHQVKRXGHULM� DDQ� EHODQJ� ZRQ�� EOHHN� KHW�
KRXGHQ�YDQ� IRN]HXJHQ�YRRUDO� LQ� WUHN�RS�EHGULMYHQ�GLH�NOHLQHU�ZDUHQ�GDQ���
KHFWDUH�� WHUZLMO� LQ�GH�EHGULMIVFDWHJRULHsQ�GDDUERYHQ� MXLVW�KHW� DDQWDO�PHVWYDU�
NHQV� WRHQDP� ú þ � (HQ� YHUNODULQJ� JHHIW� KHW� VWUHHNYHUEHWHULQJVYHUVODJ� KLHUYRRU�
QLHW��PDDU�DDQJH]LHQ�HHQ�ERHU�YRRU�KHW�YHUZHUYHQ�YDQ�YROGRHQGH�DUEHLGVLQ�
NRPVWHQ�PHW�PLQGHU�IRN]HXJHQ�GDQ�PHVWYDUNHQV�WRHNRQ��KDG�GLW�ZHOOLFKW�WH�
PDNHQ�PHW� GH� DDQYDQJVLQYHVWHULQJHQ��%LM� IRN]HXJHQ�KDG�GH� IRNNHU� LPPHUV�
PLQGHU� VWDOUXLPWH�QRGLJ��%RYHQGLHQ�YHUHLVWHQ� IRN]HXJHQ� UHODWLHI�PLQGHU�DU�
EHLG��]RGDW�GH�ERHU�GH]H�EHWHU�LQ�]LMQ�EHGULMIVSODQ�NRQ�LQSDVVHQ��,Q�¶%HOWUXP·�
ELMYRRUEHHOG� VWHHJ�KHW� DDQWDO� YDUNHQV�SHU�EHGULMI� UHODWLHI� JHULQJ�� YRRUDO� YDQ�
ZHJH�JHEUHN�DDQ�VWDOUXLPWH��:LH�HHQ�UHQGDEHO�DDQWDO�PHVWYDUNHQV�ZLOGH�KRX�
GHQ��GLHQGH�HHQ�VFKXXU�WH�ERXZHQ�YRRU�PLQVWHQV�KRQGHUG�GLHUHQ��9RRUOLFK�
WHUV�DGYLVHHUGHQ�GDDURP�UHJHOPDWLJ�RP�KHW�SOXLPYHH�DI�WH�VWRWHQ�HQ�GH�YULM�
NRPHQGH� VWDOUXLPWH� YRRU� DQGHUH� GRHOHLQGHQ� WH� JHEUXLNHQ� ú ø �:LM]H� HQ�PDWH�
YDQ�VSHFLDOLVDWLH�ZDV�LQ�YHHO�JHYDOOHQ�GXV�VWHUN�DIKDQNHOLMN�YDQ�GH�PRJHOLMNKH�
GHQ�GLH�KHW�RXGH�EHGULMIVW\SH�ERRG��%RYHQGLHQ�VSHHOGH�GH�EHVFKLNNLQJ�RYHU�
JHOG�RP�WH�LQYHVWHUHQ�HHQ�EHODQJULMNH�URO��0HW�QDPH�NOHLQH�ERHUHQ�PRHVWHQ�
GDDU�KXQ�NHXV�RS�DIVWHPPHQ��
�
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7DEHO�����2QWPHQJLQJ��SURFHQWXHOH�YHUGHOLQJ�YDQ�EHGULMIVW\SHQ�LQ�GULH�/LPEXUJVH�

VWUHHNYHUEHWHULQJHQ�������HQ������
� 2XGH�0LMQVWUHHN�

5DQVGDOHUYHOG�
/DQG�YDQ�3HSLMQ� 'H�5RHUVWUHHN�

� ����� ����� ����� ����� ����� �����
� 1 ���� 1 ���� 1 ���� 1 ���� 1 ���� 1 ����

*HPHQJG�EHGULMI� ��� ��� ��� ��� ����� �����
$NNHUERXZEHGULMI� �� ��� �� �� �� ��

0HONYHHKRXGHULM� �� ��� �� �� �� ��
9DUNHQVKRXGHULM� �� � �� �� �� ����

3OXLPYHHKRXGHULM� �� �� �� �� ���� ����
)UXLWWHHOW�HQ�WXLQ�
ERXZEHGULMI�

�� �� �� �� ���� ����

7RWDDO� ���� ���� ���� ���� ���� ����

9RRU�SODDWVLQJ�LQ�HHQ�EHGULMIVFDWHJRULH�ZDV�EHSDOHQG�GDW����SURFHQW�YDQ�KHW�DUEHLGV�

LQNRPHQ�LQ�GH�EHWUHIIHQGH�EHGULMIVW\SHO�ZHUG�YHUGLHQG�T�U V&W=XRY�Z [ \ \�]!^�_�Z `ba ]']�\�c a _ dfeM\Kg�^�\ [ h�Z [ \ \�]ji�k&l0m'n�i�k�o'l0p�qIa _'r�s�\ [ h c t dju vwV�x�U yzV&W�{j|!}�~���� �RY�Z [ \ \�]�^�_�Z `ba ]']!\�c a _ df�#t�_'r
s�t�_��=\ ��a ��_�i�k�o!�&n�i�k�o�m&p&qIa _'r�s�\ [ h c t dwu vwV0x�U yzV&W0{�|!}�~���� ��Y�Z [ \ \�]!^�_�Z `ba ]']!\�c a _ d�����r�\#��a ��_�h�Z [ \ \�]'n g�t�_�h r�t�c \ [ s�\�c rzi�k�o!�&n
i�k�o�mMu vwV�x�U yzV�W0{w|!}�~���� �
�
,Q�GH�VWUHHNYHUEHWHULQJHQ�¶'H�5RHUVWUHHN·��¶2XGH�0LMQVWUHHN�5DQVGDOHUYHOG·�
HQ� ¶/DQG� YDQ� 3HSLMQ·� RQGHU]RFKWHQ� GH� /LPEXUJVH� ULMNVODQGERXZFRQVXOHQW�
VFKDSSHQ�GH�YHUVFKLOOHQGH�EHGULMIVW\SHQ�YDQ�HHQ�DDQWDO�RQGHUQHPLQJHQ��WDEHO�
������ ,Q� ¶'H�5RHUVWUHHN·�ZDV� LQ� ����� GH� VSHFLDOLVHULQJ� QDXZHOLMNV� RS� JDQJ�
JHNRPHQ��:HO�KDG�]LFK�HHQ�YHUVFKXLYLQJ�YDQ�DNNHUERXZ�QDDU�PHONYHHKRX�
GHULM� YRRUJHGDDQ�� 7ZHHGHUGH� YDQ� GH� EHGULMYHQ� LQ� ¶2XGH� 0LMQVWUHHN�
5DQVGDOHUYHOG·�KLHOG�HHQ�JHPHQJGH�EHGULMIVW\SH�DDQ��PDDU�HU�GHHG�]LFK�RRN�
HHQ�WHQGHQV�YRRU�QDDU�RQWPHQJLQJ�HQ�VSHFLDOLVDWLH�LQ�GH�ULFKWLQJ�YDQ�DNNHU�
ERXZ�HQ�PHONYHHKRXGHULM��+HW� DDQWDO� EHGULMYHQ�GDW� DOV� QHYHQDFWLYLWHLW� YDU�
NHQV�RI�SOXLPYHH�DDQKLHOG��GDDOGH�DDQ]LHQOLMN��KRHZHO�QDDU�GH�VPDDN�YDQ�GH�
VWUHHNYHUEHWHULQJVFRPPLVVLH� QRJ� VWHHGV� QLHW� VQHO� JHQRHJ�� 'LH� VWHOGH� GDW�
VOHFKWV�ELM�GH�DDQZH]LJKHLG�YDQ�WZLQWLJ�IRNYDUNHQV�RI�PHHU��VSUDNH�NRQ�]LMQ�
YDQ�HHQ� UHQGDEHOH�EHGULMIVYRHULQJ��'H� VSHFLDOLVDWLH� LQ�KHW� ¶/DQG�YDQ�3HSLMQ·�

ZDV�PLQGHU�YHUJDDQG��KRHZHO�RRN�KLHU�RQWPHQJLQJ�−�RI�EHGULMIVYHUHHQYRX�

GLJLQJ�]RDOV�KHW�HLQGYHUVODJ�KHW�QRHPGH�²�SODDWVYRQG��,Q� WRWDDO�ZDUHQ�HU� LQ�
�����QHJHQWLJ�EHGULMYHQ�ZDDU�QRJ�VOHFKWV�WZHH�EHGULMIVWDNNHQ�ZHUGHQ�XLWJH�
RHIHQG� � � �
6DPHQYDWWHQG�NDQ�JHVWHOG�ZRUGHQ�GDW�RQWPHQJLQJ�WHU�YHUEHWHULQJ�YDQ�GH�

EHGULMIVVWLMO�LQ�GH�ORRS�YDQ�GH�VWUHHNYHUEHWHULQJVSHULRGH�VWHHGV�QDGUXNNHOLMNHU�
QDDU�YRUHQ�NZDP��,Q�GH� MDUHQ�]HVWLJ� OHLGGH�GDW� VRPV�WRW� VSHFLDOLVDWLH� LQ�ppQ�
EHGULMIVRQGHUGHHO�� PDDU� DDQYDQNHOLMN� ZHUG� LQ� VRPPLJH� VWUHHNYHUEHWHULQJHQ�
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RRN�QRJ�QDDU�HHQ�]HNHUH�GLIIHUHQWLDWLH�JH]RFKW��WHQ�HLQGH�KHW�EHGULMIVULVLFR�WH�
VSUHLGHQ��'H�VWUHHNYHUEHWHULQJ�VORRW�]LFK�LQ�KDDU�RQWPHQJLQJ�HQ�VSHFLDOLVDWLH�
IHLWHOLMN� DDQ� ELM� GH� WHQGHQV� GLH� ]LFK� ODQGHOLMN� YRRUGHHG��2S�YHHO� JHPHQJGH�
EHGULMYHQ�]DO�GH�RQWPHQJLQJ�HHQ�EHODQJULMNH�ELMGUDJH�KHEEHQ�JHOHYHUG�DDQ�GH�
YHUKRJLQJ�YDQ�GH�DUEHLGVSURGXFWLYLWHLW��7RFK�KLHOGHQ�ERHUHQ�LQ�YHHO�JHYDOOHQ�
YDVW�DDQ�KXQ�WUDGLWLRQHOH�EHGULMIVVWLMO�HQ�YROJGHQ�]LM�GH�DGYLH]HQ�YDQ�ULMNVODQG�
ERXZFRQVXOHQWVFKDSSHQ�QLHW�� ,Q�=HHODQG�FRQVWDWHHUGH�PHQ�� ¶+HW�DDQWDO�EH�
GULMYHQ� GDW� JHGXUHQGH� GH� VWUHHNYHUEHWHULQJ� HHQ� YDUNHQVVWDSHO� KHHIW� DDQJH�
WURNNHQ� GLH� DOV� EHWHNHQLVYRO� YRRU� KHW� EHGULMIVLQNRPHQ� NDQ� ZRUGHQ� DDQJH�
PHUNW��LV�YHU�EHQHGHQ�GH�YHUZDFKWLQJHQ�JHEOHYHQ��,Q�YHUJHOLMNLQJ�PHW�HOGHUV�
OLJW�KHW�JHPLGGHOGH�DDQWDO�SHU�EHGULMI�DDQ]LHQOLMN�ODJHU·� � � �8LW�HQTXrWHV�YDQ�KHW�
/(,�EOHHN�ERYHQGLHQ�GDW�VOHFKWV�HHQ�JHULQJ�GHHO�YDQ�GH�ERHUHQ�]LFK�EHZXVW�
ZDV�YDQ�GH�QRRG]DDN�YDQ�LQWHQVLYHULQJ�HQ�VSHFLDOLVDWLH� � � �(HQ�ULJRXUHX]H�YHU�
DQGHULQJ�YDQ�EHGULMIVW\SH�ZDV�YRRU�GH�PHHVWH�ERHUHQ�QLHW�DDQWUHNNHOLMN��'LW�
KDG�WH�PDNHQ�PHW�GH�KRJH�LQYHVWHULQJHQ�GLH�GDW�JHZRRQOLMN�PHW�]LFK�PHH�
EUDFKW��9RRU�ERHUHQ�PHW�NOHLQH�EHGULMYHQ�ZDUHQ�GH�QRRG]DNHOLMNH�EHGUDJHQ�
RYHU�KHW�DOJHPHHQ�PRHLOLMN�RS�WH�EUHQJHQ��(HQ�NHXV�YRRU�HHQ�JHKHHO�QLHXZH�
EHGULMIVW\SH� KLHOG� PHHVWDO� LQ� GDW� GH� ERHU� QLHXZH� NHQQLV� PRHVW� YHUZHUYHQ�
RYHU�SURGXFWLHWHFKQLHNHQ��+HW�EHVWDDQGH�EHGULMI�DDQSDVVHQ�GRRU�RQWPHQJLQJ�
ODJ�YHHO�PHHU�YRRU�GH�KDQG��RPGDW�PHQ�GDQ�NRQ�YRRUWERXZHQ�RS�EHVWDDQGH�
NHQQLV��0DDU�RRN�ELM�GH]H�YRUP�YDQ�RQWPHQJLQJ�VWXLWWHQ�GH�YRRUOLFKWHUV�UH�
JHOPDWLJ� RS� ZHHUVWDQG�� 0HQ� NDQ� GLW� ZLMWHQ� DDQ� GH� PRJHOLMN� WUDGLWLRQHOH�
GHQNZLM]H�YDQ�YHHO�ERHUHQ�²�HQ� VRPV�]DO�GDW�YDQ� WRHSDVVLQJ�]LMQ�JHZHHVW�²�
PDDU� LQ�HHQ�JURRW�DDQWDO�JHYDOOHQ�YRQGHQ�GH�ERHUHQ�GH� ULVLFR·V� WH�JURRW�HQ�
]RFKWHQ�]H�QDDU�VWUDWHJLHsQ�GLH�HHQ�YHHO�JHOHLGHOLMNHU�RYHUJDQJ�EHZHUNVWHOOLJ�
GHQ��2YHU�KHW�DOJHPHHQ�ODJHQ�GH�YHUZDFKWLQJHQ�RYHU�GH�SRVLWLHYH�UHVXOWDWHQ�
YDQ�HHQ�VQHOOH�PRGHUQLVHULQJ�ELM�GH�YRRUOLFKWHUV�DDQ]LHQOLMN�KRJHU�GDQ�ELM�GH�
ERHUHQ��
�
0HFKDQLVDWLH�HQ�YHUEHWHULQJ�YDQ�JHERXZHQ�
,QYHVWHULQJHQ� LQ� JHERXZHQ� HQ�PHFKDQLVDWLH�ZDV� HHQ� EHODQJULMN� HOHPHQW�

YDQ�GH�YRRUOLFKWLQJ� LQ�VWUHHNYHUEHWHULQJHQ��'H�XLWEUHLGLQJ�YDQ�GH�YHHVWDSHO�
PDDNWH�LQ�YHHO�JHYDOOHQ�KHUERXZ�YDQ�RXGH�RI�GH�ERXZ�YDQ�QLHXZH�EHGULMIV�
UXLPWH�QRRG]DNHOLMN��'DDUQDDVW�ZDV�PHFKDQLVDWLH�RQRQWNRRPEDDU�RP�GH�DU�
EHLGVSURGXFWLYLWHLW� WH� YHUKRJHQ�� ,Q� YHHO� RS]LFKWHQ� ]LMQ� GH� WUDFWRU� HQ� GH�
PHONPDFKLQH�GH�PHHVW�XLWJHVSURNHQ�V\PEROHQ�YDQ�GH�YRRUWVFKULMGHQGH�PH�
FKDQLVDWLH�LQ�GH�HHUVWH�GHFHQQLD�QD�GH�7ZHHGH�:HUHOGRRUORJ� � � �0DDU�RRN�DO�
OHUOHL�NOHLQH��PLQGHU�VSHFWDFXODLUH�YRUPHQ�YDQ�PHFKDQLVDWLH�ZDUHQ�RQPLVEDDU�
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ELM�GH�YHUJURWLQJ�YDQ�GH�DUEHLGVSURGXFWLYLWHLW��7H�GHQNHQ�YDOW�KLHUELM�DDQ�GH�
LQYRHULQJ�YDQ�DXWRPDWLVFKH�GULQNEDNNHQ�YRRU�KHW�YHH��]HOIGULQNHUV���KHW�JH�
EUXLN� YDQ� YRHGHUZDJHQV� HQ� JHPHFKDQLVHHUGH� XLWPHVWLQJ� YDQ� VWDOOHQ�� *URWH�
LQYHVWHULQJHQ�LQ�JHERXZHQ�HQ�PDFKLQHV�GXZGHQ�GH�ERHU�LQ�GH�ULFKWLQJ�YDQ�
YHUGHUH�VSHFLDOLVDWLH��RPGDW�RS�GLH�PDQLHU�GH�LQYHVWHULQJVNRVWHQ�SHU�SURGXFW�
HHQKHLG�KHW�VQHOVW�NRQGHQ�ZRUGHQ�WHUXJYHUGLHQG��
7DEHO� ����� ODDW� ]LHQ� GDW� GH� PHFKDQLVDWLH� YDQ� GH� PHONZLQQLQJ� YRRUDO�

SODDWVYRQG�LQ�GH�HHUVWH�KHOIW�YDQ�GH�MDUHQ�]HVWLJ���
�

7DEHO������$DQWDO�PHON��HQ�NDOINRHLHQ�SHU�PHONPDFKLQH������������
� ����� ����� �����

*URQLQJHQ� ����� ����� �����

)ULHVODQG� ����� ����� �����

'UHQWKH� ����� ����� �����

2YHULMVVHO��H[FO��123�� ����� ����� �����

*HOGHUODQG�� ����� ����� �����

8WUHFKW� ����� ����� �����

1RRUG�+ROODQG� ����� ����� �����

=XLG�+ROODQG� ����� ����� �����

=HHODQG� ������ ����� �����

1RRUG�%UDEDQW� ����� ����� �����

/LPEXUJ� ����� ����� �����

1HGHUODQG� ����� ����� �����

%URQ��&%6��/DQGERXZWHOOLQJHQ������������

��
'DDUQD�NRQ�YHUEHWHULQJ�YDQ�GH�PDFKLQHV�HQ�YHUGHUH�DXWRPDWLVHULQJ�YDQ�KHW�
PHONHQ�ZHHU� OHLGHQ� WRW� HHQ� KRJHUH� YHHEH]HWWLQJ� SHU�PHONPDFKLQH�� 6OHFKWV�
YDQ�HHQ�EHSHUNW�DDQWDO�VWUHHNYHUEHWHULQJ�]LMQ�FLMIHUV�EHNHQG�GLH�PHHU�ZDW�LQ�
]LFKW�JHYHQ�LQ�GH�DDQVFKDI�YDQ�PHONPDFKLQHV��,Q�GH�VWUHHNYHUEHWHULQJ�¶1LMH�
YHHQ·� QDP�ELMYRRUEHHOG�KHW� DDQWDO� EHGULMYHQ�PHW�PHONPDFKLQHV� WRH� YDQ� ���
QDDU����SURFHQW� Å Æ �9RRUOLFKWLQJ�RYHU�GH]H�PDFKLQHV�ZDV�RYHULJHQV�YDDN�]HHU�
QRRG]DNHOLMN��+HW�(LQGKRYHQVH�ULMNVODQGERXZFRQVXOHQWVFKDS�FRQVWDWHHUGH�QD�
HHQ�WHVW�RQGHU�����ERHUHQ�GDW�HU�ELM�PHHU�GDQ�GH�KHOIW�YDQ�GH�EHGULMYHQ�LHWV�
PDQNHHUGH�DDQ�GH�PHONPDFKLQHV�RI�GDW�GH]H�RQMXLVW�ZHUGHQ�JHEUXLNW� Ç È �'DDU�
RP�EHVWHHGGHQ�GH�UD\RQDVVLVWHQWHQ�LQ�VWUHHNYHUEHWHULQJHQ�RRN�YHHO�DDQGDFKW�
DDQ�KHW�VFKRRQPDNHQ�YDQ�GH�DSSDUDWXXU��:HOOLFKW�ZDV�GLW�ODDWVWH�RRN�EHODQJ�
ULMNHU�GDQ�KHW� DGYLVHUHQ�RYHU�DDQVFKDI�YDQ�PDFKLQHV��RPGDW�GH�FRQVXOHQWHQ�
HQ�KXQ�DVVLVWHQWHQ�JHHQ�YRRUNHXU�PRFKWHQ�XLWVSUHNHQ�YRRU�HHQ�EHSDDOG� ID�

������������������������������������������������
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EULHNVPHUN�+HW�EH]LW�YDQ�GH�WUDFWRU��KHW�DQGHUH�V\PERRO�YDQ�GH� ODQGERXZ�
PHFKDQLVDWLH��QDP�YRRUDO�LQ�GH�MDUHQ�YLMIWLJ�H[SORVLHI�WRH��+HW�WUHNSDDUG�YHU�
GZHHQ�VQHO�XLW�KHW�ODQGVFKDS��WDEHO���������
�

7DEHO������$DQWDO�WUHNNHUV��PHW�GULH�RI�PHHU�ZLHOHQ��HQ�SDDUGHQ�LQ�1HGHUODQG��
����������
� 7UHNNHUV� 3DDUGHQ�

����� ������� ��������
����� ������� ��������

����� ������� ��������
����� �������� ��������

����� �������� �������ù�ú û&ü=ý&þ�ù�ÿ��������	��
������� ��� � � � �������������	 ����"!#�%$�ü'&)( *+(�&=ú , $�- . $�ú/��0 &211
ú 3�$�ü4$�ü'. ú $�5�5�$�ú - (�ùRû�$�ú $�ü464$�.26'1�7�8�, ü�$�- 0 ��, ü=ý
9 ( :;(&ÿ�7�80û�.�$	( 1�(=< ú $�3�( > �"?"� @ A	��� ��BC� �CDE����� F � ���	�G� �H���I� �)� �#� � �	J/� �K� � ���ML�NE� ����O�P������	��
�����Q���CR�������� � �S< TIU�. V�8�$�ü
W�X�X�X#>2Y�Z#[�\�]#(
�

'H�ODQGERXZKLVWRULFXV�3��3ULHVWHU�EHUHNHQGH�GDW�KHW�RPVODJSXQW�HUJHQV�KDO�
YHUZHJH�GH�MDUHQ�]HVWLJ�ODJ��ZDQW�LQ������ZDUHQ�HU�YRRU�KHW�HHUVW�PHHU�WUHN�
NHUV�GDQ�SDDUGHQ� ^ _ �,Q�GH�VWUHHNYHUEHWHULQJ�¶=DN�YDQ�=XLG�%HYHODQG·�QDP�KHW�
DDQWDO�WUDFWRUHQ�LQ�GH�SHULRGH�����������WRH�PHW����SURFHQW��+HW�DDQWDO�SN·V�
JURHLGH�]HOIV�PHW����SURFHQW�� WHUZLMO� WHJHOLMNHUWLMG�KHW� DDQWDO�SDDUGHQ�GDDOGH�
PHW����SURFHQW��0DDU�QLHW�RYHUDO�ZDV�HHQ�GHUJHOLMNH�VWLMJLQJ�HQ�GDOLQJ�UHJHO��
,Q�GH�'UHQWVH� VWUHHNYHUEHWHULQJ� ¶6SLHU�:LMVWHU·�QDP�KHW� DDQWDO�ZHUNSDDUGHQ�
VOHFKWV�]HHU�JHULQJ�DI��WHUZLMO�KHW�DDQWDO�WUDFWRUHQ�QLHW�WRHQDP��7LMGHQV�VWUHHN�
YHUEHWHULQJHQ� YURHJHQ� ODQGERXZHUV� KHUKDDOGHOLMN� RP� HHQ� UHQWDELOLWHLWVEHUH�
NHQLQJ�HQ�YDDN�EOHHN�GDQ�GDW�HHQ�WUHNNHU�RS�NOHLQH�EHGULMYHQ�WH�GXXU�ZDV� ^ ` �
(HQ� DDQWDO� MDUHQ� ODWHU� ZDV� GDW� DO� ZHHU� PLQGHU� SUREOHPDWLVFK�� ZDQW� LQ� GH�
VWUHHNYHUEHWHULQJ�¶1LMHYHHQ·�VWHHJ�KHW�DDQGHHO�EHGULMYHQ�PHW�HHQ�WUHNNHU�JH�
GXUHQGH�GH�SHULRGH�����������YDQ����QDDU����SURFHQW��
%RHUHQ�NRQGHQ�PDFKLQHV�RRN�JH]DPHQOLMN�DDQVFKDIIHQ�RI�HHQ�ORRQEHGULMI�

LQVFKDNHOHQ��PDDU�RYHU�KHW�DOJHPHHQ�JHEHXUGH�GLW�PHW�HHQ�WUDFWRU�−�GLH�RRN�

DOV� VWDWXVV\PERRO�ZHUG�JH]LHQ−�PLQGHU�YDDN�GDQ�PHW�DQGHUH�PDFKLQHV��+HW�

LQKXUHQ�YDQ�ORRQEHGULMYHQ�DOV�HHQ�YRUP�YDQ�UDWLRQDOLVDWLH�YDQ�GH�DUEHLG�ZDV�
QLHW�YRRU�HONH�ERHU�YDQ]HOIVSUHNHQG��9RRUDO�YRRU�NOHLQH�ERHUHQ��GLH�IHLWHOLMN�
JHZHQG�ZDUHQ� DO� KHW�ZHUN� ]HOI� WH� GRHQ��ZDV� KHW� HHQ� RQJHEUXLNHOLMNH� VWDS��
9RRU�EHGULMYHQ�ZDDU�JHGXUHQGH�VRPPLJH�SHULRGHV�HHQ�SLHNEHODVWLQJ�EHVWRQG�
ZDV�GH]H�RSWLH�HFKWHU�]HHU�QXWWLJ���
+HW�QXW�YDQ�LQYHVWHULQJHQ�LQ�JHERXZHQ�HQ�PDFKLQHV�ZDV�YROVWUHNW�DIKDQ�

NHOLMN�YDQ�GH�JHNR]HQ�EHGULMIVW\SH��'H]H�LQYHVWHULQJHQ�EHSHUNWHQ�]LFK�RYHUL�
JHQV�QLHW�DOOHHQ�WRW�JURWH� ODQGERXZPDFKLQHV�� ,Q�]HHU�YHHO�JHYDOOHQ�EHVWHHG�

������������������������������������������������

^ _ &=ú , $�- . $�ú/��a &"11
ú 3�$�ü4$�ü'. ú $�5�5�$�ú - b ��Y�\�(
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GHQ�GH�UD\RQDVVLVWHQWHQ�RRN�DDQGDFKW�DDQ�KHW�NOHLQ��HQ�KDQGJHUHHGVFKDS�HQ�
RUJDQLVHHUGHQ�]LM�FXUVXVVHQ�RI�JDYHQ�]LM�GHPRQVWUDWLHV�RP�ERHUHQ�WH�OHUHQ�KRH�
]LM�GH]H�LQ�HHQ�EHZDDUKRN�HIILFLsQW�NRQGHQ�RSUXLPHQ�HQ�RQGHUKRXGHQ��+HW�
GRHO�YDQ�GH�PHFKDQLVDWLH�HQ�VWDOYHUEHWHULQJHQ�ZDV�HHQ�HIILFLsQWHU�DUEHLGVSUR�
FHV��=R�PRHVWHQ�ELMYRRUEHHOG�KRRLERXZZHUNWXLJHQ��YRRU�KHW�QDGURJHQ�YDQ�
KRRL��HQ�KHW�PHFKDQLVFK�XLWPHVWHQ�YDQ�VWDOOHQ�]ZDUH�OLFKDPHOLMNH�DUEHLG�YDQ�
GH�ERHU�RYHUERGLJ�PDNHQ��9HHO�YDQ�GH�YRRUOLFKWLQJ�RYHU�EHGULMIVJHERXZHQ�
ZHUG�JHGDDQ�GRRU�GH�LQULFKWLQJ�YDQ�]RJHQDDPGH�YRRUEHHOGREMHFWHQ��PRGHO�
PDWLJ� LQJHULFKWH�VWDOOHQ�HQ�ZHUNUXLPWHV��(HQ�ERHU�NRQ�PHW�HHQ�SUHPLH�]LMQ�
VWDOOHQ�YHUEHWHUHQ��LQ�UXLO�ZDDUYRRU�KLM�]LMQ�EHGULMI�PRHVW�RSHQVWHOOHQ�DOV�YRRU�
EHHOGREMHFW� YRRU� EH]RHNHUV��PHHVWDO� LQZRQHUV�YDQ� ]LMQ� HLJHQ� VWUHHNYHUEHWH�
ULQJ��PDDU�VRPV�RRN�ERHUHQ�YDQ�EXLWHQ�KHW�GRUS��(U�EHVWRQG�HHQ�HLQGHORRV�
OLMNHQGH� YDULDWLH� LQ� YRRUEHHOGREMHFWHQ�� ,Q� ¶3HL]H·� YRQG� PHQ� ELMYRRUEHHOG��
NLSSHQKRNNHQ�� KRRLYHQWLODWLH�� UXQGYHHVWDOOHQ�� VOHXIVLOR·V�� PHVWYDUNHQVVWDOOHQ��
IRNYDUNHQVVWDOOHQ�� ZHUNKRHNHQ� HQ� PHONOHLGLQJHQ� i j � ,Q� GH� VWUHHNYHUEHWHULQJ�
¶+HW� .RQLQJVGLHS·� KDGGHQ� GH� UD\RQDVVLVWHQWHQ� EHKDOYH� HHQ� DDQWDO� YDQ� GH�
KLHUYRRU�JHQRHPGH�GHPRQVWUDWLHREMHFWHQ�RRN�QRJ�HUIYHUKDUGLQJ�HQ�GULQNZD�
WHUYRRU]LHQLQJ� LQ� ZHLODQGHQ� DOV�
YRRUEHHOG� RSJH]HW�� ,Q� ¶1HHGHU�
EHUJ·� ULFKWWHQ� ]LM� HHQ�PHONORNDDO�
LQ� YRRU� KHW� GRHOPDWLJ� RSEHUJHQ�
YDQ�PHONJHUHHGVFKDS��
(U� EHVWRQGHQ� JHHQ� VSHFLDOH�

SUHPLHUHJHOLQJHQ�YRRU�GH�ERHUHQ�
LQ� GH� VWUHHNYHUEHWHULQJHQ�� 'RRU�
GH� LQWHQVLHYH� EHPRHLHQLV� YDQ� GH�
5/9'�PHW�GH]H�JHELHGHQ��UDDN�
WHQ� ERHUHQ� HFKWHU� VQHOOHU� RS� GH�
KRRJWH�YDQ�GH�YHUVFKLOOHQGH�PR�
JHOLMNKHGHQ�� ,Q� GH� SUDNWLMN�ZHUG�
HU� GDDURP�ZHO� YDDN� JHEUXLN� JH�
PDDNW�YDQ�DOOHUOHL�EHVWDDQGH� VXE�
VLGLH��HQ�SUHPLHUHJHOLQJHQ��9DDN�
ZDUHQ� GLH� EHGRHOG� YRRU�PHFKD�
QLVDWLH� HQ� YHUEHWHULQJ� YDQ� EH�
GULMIVJHERXZHQ�� +HW� PLQLVWHULH�
YHUVWUHNWH� RYHU� KHW� DOJHPHHQ� DO�
OHHQ� SUHPLHV� DOV� GH� ERHU� EHUHLG�
ZDV�RRN�]HOI�WH�LQYHVWHUHQ���

������������������������������������������������

i jKk=l m n n�o�p�n m qn/l n m r s tEu=n r v�n/w�x�y�z

6WUHHNYHUEHWHULQJ�¶2XGH�0LMQVWUHHN�5DQVGDOHUYHOG·��
LQYHVWHULQJ�LQ�PRGHUQH�PHONPDFKLQHV��
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'H�VWUHHNYHUEHWHULQJVFRPPLVVLH�¶6OHHQ�(UP�'LSKRRUQ·�ZDV�ppQ�YDQ�GH�ZHL�
QLJH�GLH�LQ�KHW�HLQGYHUVODJ�GDDUDDQ�DDQGDFKW�EHVWHHGGH��WDEHO��������
�
7DEHO������,QYHVWHULQJHQ�HQ�XLWJHNHHUGH�SUHPLHV�LQ�JXOGHQV�LQ�GH�VWUHHNYHUEHWHULQJ�

¶6OHHQ�(UP�'LSKRRUQ·������������
� $DQWDO�

EHGULM�
YHQ�LQ�
�����

,QYHVWHULQ�
JHQ�

3UHPLH� ,QYHVWHULQJ�
SHU�EHGULMI�

3UHPLH�
SHU�EH�
GULMI�

,QYHVWHULQJ�
SHU�KD�

3UHPLH�SHU�
KD�

����KD� ��� ������� ������� ������ ���� ���� ����
�����KD� ��� �������� ������� ������ ���� ���� ���
!����KD� ��� �������� ������� ������ ���� ���� ���
7RWDDO�� ���� �������� �������� � � � �
*HPLGGHOG� � � � ������ ���� ���� ���{I| }�~2�)�"� � � � � �H��� � � ������� � ��/� � � � � �'��� � ���	� ��� �I� �E� �������� �������=�������=���E� ��� �=�2� �#  ¡�¡�~�¢���� £�� ¤ �
�

'H�LQYHVWHULQJHQ�HQ�]HNHU�GH�SUHPLHV�SHU�KHFWDUH�ODJHQ�ELM�GH�NOHLQH�EHGULM�
YHQ�ODJHQ�KLHU�DDQ]LHQOLMN�KRJHU�GDQ�ELM�GH�JURWHUH�EHGULMYHQ��'HHOV�YDOW�GLW�WH�
YHUNODUHQ�XLW�KHW�IHLW�GDW�GH�DDQVFKDI�YDQ�EHSDDOGH�PDFKLQHV�YRRU�NOHLQH�EH�
GULMYHQ� UHODWLHI� �JHPHWHQ� QDDU� KHFWDUHV�� GXXUGHU� ZDV�� (HQ� ODQGERXZZDJHQ�
ZDV�QHW�]R�GXXU�YRRU�HHQ�JURRW�EHGULMI�DOV�YRRU�HHQ�NOHLQ��PDDU�KHW�JURWH�NRQ�
HU�PHHU�UHQGHPHQW�XLW�KDOHQ��9RRU�DQGHUH�LQYHVWHULQJHQ��ELMYRRUEHHOG�PHON�
PDFKLQHV��JROG�GDW�RYHULJHQV�PLQGHU��RPGDW�GH�ERHU�GH]H�QDDU�UDWR�YDQ�KHW�
DDQWDO�NRHLHQ�NRQ�DDQVFKDIIHQ��+RHZHO�GH�LQYHVWHULQJHQ�HQ�SUHPLHV�ELM�NOHLQH�
EHGULMYHQ� SHU� KHFWDUH� KRJHU� ODJHQ�� EHWHNHQGH� GLW� QLHW� GDW� GH]H� JURHS� RRN�
PHHU�JHEUXLN�PDDNWH�YDQ�GH�UHJHOLQJHQ��,QWHJHQGHHO��RYHU�KHW�DOJHPHHQ�ZDV�
GH�NODFKW�LQ�VWUHHNYHUEHWHULQJHQ�GDW�MXLVW�GH�NOHLQH�EHGULMYHQ�WH�ZHLQLJ�YDQ�GH�
ILQDQFLsOH�PRJHOLMNKHGHQ�JHEUXLN�NRQGHQ�PDNHQ��+HW�JHOG�GDW�GH�NOHLQH�ERHU�
]HOI�PRHVW� LQYHVWHUHQ�RP� LQ�DDQPHUNLQJ� WH�NRPHQ�YRRU�HHQ�SUHPLH�ZDV� LQ�
YHHO�JHYDOOHQ�WH�KRRJ��,Q�¶:DOFKHUHQ·�ELMYRRUEHHOG�PLVOXNWH�GH�SRJLQJ�ERH�
UHQ�RYHU�WH�KDOHQ�]LFK�WRH�WH�OHJJHQ�RS�GH�YDUNHQVKRXGHULM��RPGDW�GH�PHHVWH�
ODQGERXZHUV�RYHU�RQYROGRHQGH�JHOG�NRQGHQ�EHVFKLNNHQ�RP�WH�LQYHVWHUHQ� ¥ ¦ �
1LHW�DOWLMG�OHLGGH�HHQ�LQYHVWHULQJ�LQ�PDFKLQHV�WRW�JRHGH�UHVXOWDWHQ��]RDOV�LQ�

¶+HW�.RQLQJVGLHS·�ZDDU�VRPPLJH�ERHUHQ�PHW�GH�DDQVFKDI�YDQ�PDFKLQHV�KXQ�
EHGULMI� ]RQGHU� KXOS� YDQ� EXLWHQ� SUREHHUGHQ� WH� H[SORLWHUHQ�� 9RRUDO� ELM� ppQ�
PDQVEHGULMYHQ� OHLGGH� GDW� WRW� WHOHXUVWHOOLQJHQ� ¥ § � +HW� EOHHN� YRRU� ERHUHQ� YHHO�
UHQGDEHOHU�HHQ�ORRQEHGULMI�LQ�WH�VFKDNHOHQ�GDQ�]HOI�GH�PDFKLQHV�DDQ�WH�VFKDI�
IHQ��+HW� LQKXUHQ�YDQ� ORRQZHUNHUV�QDP�JHGXUHQGH�GH� VWUHHNYHUEHWHULQJ�GDQ�

������������������������������������������������
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RRN�H[SORVLHI�WRH��9RRUDO�KHW�XLWULMGHQ�YDQ�PHVW�HQ�JLHU�OHYHUGH�RS�GH]H�PD�
QLHU� HHQ� DDQ]LHQOLMNH� WLMGVZLQVW� RS� YRRU� GH� ERHU�� ,Q� ¶.RHZDFKW·� ULFKWWH� GH�
5/9'� HLQG� ����� HHQ� ppQPDQVGHPRQVWUDWLHEHGULMI� YDQ� FLUFD� ��� KHFWDUH� LQ��
2PGDW�YHHO�DUEHLGHUV�DIYORHLGHQ�QDDU�GH�LQGXVWULH��ZHUG�GH�ERHU�VWHHGV�DIKDQ�
NHOLMNHU�YDQ�]LMQ�HLJHQ�DUEHLGVNUDFKW��+LM�PRHVW�GDQ�HHQ�EHURHS�GRHQ�RS�GH�
DUEHLG�YDQ�]LMQ�YURXZ��LQ�GUXNNH�SHULRGHV��RI�YDQ�GH�KXOS�YDQ�GH�EXXUPDQ��
%RHUHQ�PRHVWHQ�KXQ�ERXZSODQ�HQ� LQYHQWDULV� �JHERXZHQ�HQ�PDFKLQHV��DDQ�
SDVVHQ��ZDW�JURWH�LQYHVWHULQJHQ�YHUHLVWH��'H�YRRUOLFKWHUV�VWHOGHQ�HHQ�GXVGDQLJ�
ERXZSODQ� RS� GDW� ORRQZHUNHUV� NRQGHQ� ZRUGHQ� LQJHVFKDNHOG�� 8LWHLQGHOLMN�
FRQFOXGHHUGH�GH�UHJLRQDOH�YRRUOLFKWHU�GDW�HHQ�ppQPDQVEHGULMI�YDQ����WRW����
KHFWDUH� JRHGH� WRHNRPVWPRJHOLMNKHGHQ� KDG�� � 'H� ERHU� ZHUNWH� JHPLGGHOG�
¶VOHFKWV·����XXU�SHU�ZHHN��ZDW�GH�FRQVXOHQW�GH�XLWVSUDDN�RQWORNWH��¶:H�NXQ�
QHQ�QLHW�]HJJHQ�GDW�GH�ERHU�HHQ�VODDI�LV�YDQ�]LMQ�EHGULMI·��(HQ�JRHG�ERXZSODQ�
HQ� KHW� LQVFKDNHOHQ� YDQ� HHQ� ORRQZHUNHU� ZDUHQ� GXV� QRRG]DNHOLMN��PDDU� KHW�
NZDP�YROJHQV�GH�YRRUOLFKWHU�YRRUDO�DDQ�RS�YDNPDQVFKDS�HQ�RUJDQLVDWLHWDOHQW�
YDQ�GH�ERHU� Ò Ò ��
�

7DEHO������3URFHQWXHOH�YHUGHOLQJ�YDQ�LQYHVWHULQJHQ�LQ�JHERXZHQ�LQ�GULH�/LPEXUJV�

VWUHHNYHUEHWHULQJHQ������������

� 'H�5RHUVWUHHN�²�
�����KD�

������������

/DQG�YDQ�3HSLMQ�²
�����KD��

������������

2XGH�0LMQVWUHHN�
5DQVGDOHUYHOG�²

�����KD�
�������������

5XQGYHHKRXGHULM� ��� ��� ���

9DUNHQVKRXGHULM� ��� ��� ���
3OXLPYHHKRXGHULM� �� �� ���

*UDDQ��HQ�DDUGDSSHO�
EHZDULQJ��ZHUNWXLJ�
EHUJLQJ�HQ�ZHUNSODDW�

VHQ�

�
��

�
���

�
��

1LHXZH�ERHUGHULMHQ� ��� �� ���

7RWDDO� ���� ���� ����

7RWDDO�LQ�JXOGHQV� ���������� ���������� ����������

,Q�JXOGHQV�SHU�KD� ���� ���� ����ÓIÔ Õ�Ö2×�Ø=Ù Ú Û Û�Ü�Ý�Þ#Ù ß)à Ü	Ü�Û�á à Þ âäãEÛ�åCÝÛ Ú æ�Ù Ú Û Û�ÜSç�è�é�ê	ë�ç�è=ì	é�í�î�à Þ	ï�ð�Û Ú æ á ñ âSò óSÕ�ô�Ô õ4Õ�Ö�öS÷�ø�ù�ú#û ü ý�Ø=Ù Ú Û Û�Ü�Ý�Þ#Ù ß)à Ü	Ü�Û�á à Þ âäþ�ñ�Þ	ï
ð�ñ�Þ%ÿ2Û ��à ��Þ�ç�è=ì���ë�ç�è=ì�ê�í�î�à Þ	ï�ð�Û Ú æ á ñ âSò óSÕ�ô�Ô õ4Õ�Ö�öS÷�ø�ù��#û�ô�ÖSØ=Ù Ú Û Û�Ü�Ý�Þ#Ù ß)à Ü	Ü�Û�á à Þ â��	�#ï�Û�
¬à ��Þ�æ�Ù Ú Û Û�Ü	ë åCñ�Þ�æ ï�ñ�á Û Ú ð�Û�á ï
ç�è=ì���ë�ç�è=ì�êEò óSÕ�ô�Ô õ4Õ�Ö�öS÷�ø�ù��#û �
�

+RH�HQ�ZDDULQ�ERHUHQ�LQYHVWHHUGHQ�ZDV�DIKDQNHOLMN�YDQ�GH�VWUHHN��7DEHO������
ODDW�]LHQ�GDW� LQ�/LPEXUJ�GH� LQYHVWHULQJHQ� LQ�GH�UXQGYHHKRXGHULM�GH�EHODQJ�

������������������������������������������������

Ò Ò��� ý � Ô ����� ô�� ó����  ô�ô������ ô! "� # $Ö�ö�ô�Ö2ý%� Ö�&��(')'�ý+* ó,� -/.�� # $Ö�ö�0�Õ��)�1&�Õ�Õ�Ô # � ���32 � Ö345� ö�� ô�Ö3� 262 ô �87 ô�# ×ô�ô�Ö�õ�$Ö3� ö�ô�õ'Õ�Ö3� 2 Ô $92 � ô�0�ô�ö�Ô � -/�:'�ú1��$<; �
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ULMNVWH�SODDWV�LQQDPHQ�HQ�GDW�GH�YDUNHQVKRXGHULM�HHQ�JRHGH�WZHHGH�ZDV��7H�
YHQV�NDQ�JHFRQVWDWHHUG�ZRUGHQ�GDW�GH� LQYHVWHULQJVNRVWHQ� LQ�GH� ORRS�YDQ�GH�
MDUHQ�VQHO�WRHQDPHQ��

�
$NNHUERXZ�HQ�WXLQERXZ�
'H�DDQGDFKW�YRRU�GH�YHUEHWHULQJ�YDQ�GH�DNNHUERXZ�LQ�VWUHHNYHUEHWHULQ�

JHQ�ZDV�LQ�YHUJHOLMNLQJ�PHW�GLH�YRRU�YHHWHHOW�HQ�WXLQERXZ�JHULQJ��'H�VWUHHN�
YHUEHWHULQJVFRPPLVVLH� ¶'HQ� +DP�'DDUOH·� ELMYRRUEHHOG� PHHQGH� RYHU� KDDU�
JHELHG��¶GH�PHHVWH�ERHUHQ�]LMQ�JHHQ�DNNHUERXZHUV�HQ�]LM�PRHWHQ�GDDULQ�KXQ�
NUDFKW� QLHW� ]RHNHQ·� = > � 'H� ERHUHQ� JHEUXLNWHQ� KHW� JURRWVWH� JHGHHOWH� YDQ� KHW�
ERXZODQG�YRRU�GH�YHUERXZ�YDQ�YHHYRHGHU�� ,Q�GH�1RRUG�%UDEDQWVH� VWUHHN�
YHUEHWHULQJHQ�ZHUG�DDQ�GLW�ODDWVWH�GRRU�GH�YRRUOLFKWHUV�MXLVW�UHODWLHI�YHHO�DDQ�
GDFKW�EHVWHHG��RPGDW�]LM�PRJHOLMNKHGHQ�]DJHQ�HYHQWXHOH�RYHUVFKRWWHQ�GRRU�WH�
YHUNRSHQ�DDQ�JHVSHFLDOLVHHUGH�YDUNHQV��RI�PHONYHHEHGULMYHQ��2S�GH�WUDGLWLR�
QHOH�JHPHQJGH�EHGULMYHQ��ELMYRRUEHHOG�LQ�'UHQWKH��ZDV�GH�DNNHUERXZ�HFKWHU�
QRJ�VWHHGV�HHQ�EHODQJULMN�EHGULMIVRQGHUGHHO��0HW�QDPH�LQ�2RVW�'UHQWKH�KDG�
KHW� ODQGERXZEHGULMI� HHQ� VWHUN� YHHQNRORQLDOH� VLJQDWXXU�� ,Q� ¶%RUJHU·� ZDV� ���
SURFHQW�YDQ�GH�JURQG� LQ�JHEUXLN� DOV� ERXZODQG��'H�EHODQJULMNVWH�SURGXFWHQ�
ZDUHQ�JUDQHQ��IDEULHNVDDUGDSSHOHQ��SRRWDDUGDSSHOHQ�HQ�ELHWHQ��(HQ�GHHO�YDQ�
GH� YHUERXZ�ZDV� JHULFKW� RS� GH� YHUZHUNLQJ� LQ� GH� UHJLRQDOH� DDUGDSSHOPHHO���
VWURNDUWRQ��HQ�VXLNHUIDEULHNHQ��,Q�GLW�VRRUW�JHYDOOHQ�EHSHUNWH�GH�DDQGDFKW�YDQ�
GH� YRRUOLFKWHUV� ]LFK� WRW� UHODWLHI� WHFKQLVFKH� ]DNHQ� DOV� RQNUXLGEHVWULMGLQJ�� KHW�
EHZDUHQ� YDQ� SRRWDDUGDSSHOHQ� HQ� JURQGEHNDONLQJ� = ? � 'H� UHODWLHI� JHULQJH� EH�
ODQJVWHOOLQJ�YDQ�GH�YRRUOLFKWHUV�YRRU�GH�DUEHLGVH[WHQVLHYH�DNNHUERXZ�KDG�WH�
PDNHQ�PHW�GH�QDJHVWUHHIGH�GRHOHQ��'H�YHUKRJLQJ�YDQ�GH�DUEHLGVSURGXFWLYL�
WHLW�NRQ�EHWHU�JHUHDOLVHHUG�ZRUGHQ�LQ�DQGHUH�VHFWRUHQ��%RYHQGLHQ�EHYRQGHQ�
]LFK�LQ�GH�VWUHHNYHUEHWHULQJVJHELHGHQ�JHHQ�JHVSHFLDOLVHHUGH�DNNHUERXZJHELH�
GHQ���
�
7DEHO������3URFHQWXHOH�YHUGHOLQJ�YDQ�KHW�JURQGJHEUXLN�LQ�1HGHUODQG������������

� %RXZODQG�� *UDVODQG�� 7XLQERXZ�HQ�IUXLWWHHOW�

����� ��� ��� ��
����� ��� ��� ��
����� ��� ��� ��
����� ��� ��� ��@BA C�DFE�GH@BI3J)K�L�M5N<O9PRQ�S�T UWV V X M Y)UWM[Z<\�]F^<_�Z<\�^�`�a
�
2RN�GH�RP]HWWLQJ�YDQ�ERXZODQG�QDDU�JUDVODQG�]DO�GH�DDQGDFKW�YRRU�GH�DN�
NHUERXZ�QLHW�EHYRUGHUG�KHEEHQ��,Q�KHHO�1HGHUODQG�YHUVFKRRI�JHGXUHQGH�GH�

������������������������������������������������

= >cb U d<e�LRLRf3dWT f U UWg<h�U f O9U/T U f X M Y�i�UWM	jkL�l8_ imLRLRf V U/J:n<o�a
= ?cp T f U UWg<h�U f O9U/T U f X M Ymq�PRf Y)U fBZ<\:r�s3J�t:n�a
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SHULRGH� ���������� GH� YHUKRXGLQJ� ERXZODQG�JUDVODQG� WHQ� JXQVWH� YDQ� KHW�
ODDWVWH��ZDW�W\SHUHQG�ZDV�YRRU�KHW�IHLW�GDW�GH�PHONYHHKRXGHULM�LQ�EHODQJ�WRH�
QDP��WDEHO��������'H]H�ODQGHOLMNH�WHQGHQV�LV�WHUXJ�WH�YLQGHQ�LQ�HHQ�JURRW�DDQ�
WDO� VWUHHNYHUEHWHULQJHQ�� ,Q� ¶+HHPVH·� ODJ�GH�YHUKRXGLQJ� WXVVHQ�ERXZODQG�HQ�
JUDVODQG�ELM�DDQYDQJ�YDQ�GH�VWUHHNYHUEHWHULQJ�RS�������SURFHQW�HQ�QD�DIORRS�
RS�������SURFHQW� u v �2RN�RS�DQGHUH�ZLM]HQ�YDOW�GH�RYHUJDQJ�YDQ�DNNHUERXZ�
QDDU�YHHWHHOW� WH� ]LHQ�� ]RDOV� DDQ�GH� LQNRPVWHQ�YDQ�ERHUHQ� LQ� ¶/HHQGH·� �WDEHO�
�������
�
7DEHO������3URFHQWXHOH�YHUGHOLQJ�YDQ�GH�LQNRPVWHQ�RS�ERHUHQEHGULMYHQ�LQ�¶/HHQGH·�ELM�

DDQYDQJ�HQ�DIVOXLWLQJ�YDQ�GH�VWUHHNYHUEHWHULQJ������������
$NNHUERXZ� 5XQGYHH� 9DUNHQV� .LSSHQ��

����� ����� ����� ����� ����� ����� ����� �����

����KD� ��� ��� ��� ��� ��� ��� ��� ���

����KD� ��� ��� ��� ��� ��� ��� ��� ���

�����KD� ��� ��� ��� ��� ��� ��� ��� ���

������KD� ��� ��� ��� ��� ��� ��� ��� ���

������KD� ��� ��� ��� ��� �� �� ��� ��

!����KD� ��� ��� ��� ��� �� ��� ��� ���wBx y�zF{:|<}"~9�9�9xc�F�<��z3���5�:|�}"~/�R�9x�����x � ���3� �Hx �9� � y�z3�9� � � �9� � �R�3��x z,��z�� � x �<���)����x �3�R� ��x � z3�1� �	�F�<��z3����� �"� z3�)��y)����z�|������)� �
�
9RRU�]RYHU�GH�VWUHHNYHUEHWHULQJ�]LFK�LQ�EHGULMIVHFRQRPLVFKH�]LQ�PHW�GH�DN�
NHUERXZ�EH]LJKLHOG��ZDV�GDW�YRRUDO�JHULFKW�RS�GH�WHHOW�YDQ�]RJHQDDPGH�KDN�
YUXFKWHQ��'H�YHUERXZ�YDQ�GH]H�SURGXFWHQ�ZDV�UHODWLHI�DUEHLGVLQWHQVLHI��ZDQW�
]H�HLVWH�WZHH�NHHU�]RYHHO�LQ]HW�YDQ�DUEHLG�GDQ�ELMYRRUEHHOG�GH�YHUERXZ�YDQ�
JUDDQ��'H�DGYLH]HQ�YDQ�YRRUOLFKWHUV�ZDUHQ�GDQ�RRN�QRRG]DNHOLMN��PHGH�JH�
]LHQ� KHW� IHLW� GDW� YHHO� NOHLQH� ERHUHQEHGULMYHQ� QRJ� OHXQGHQ� RS� JH]LQVDUEHLG��
6RPV� ZDV� HFKWHU� GH� DUEHLGVLQWHQVLYLWHLW� YDQ� GH� YHUERXZ� YDQ� KDNYUXFKWHQ�
DDQOHLGLQJ�WRW�LQSHUNLQJ�YDQ�GLH�DFWLYLWHLW��,Q�¶%HOWUXP·�QDP�KHW�YHUERXZGH�
DUHDDO�JHGXUHQGH�GH�VWUHHNYHUEHWHULQJ�DI�PHW�ppQGHUGH��YRRUDO�DOV�JHYROJ�YDQ�
¶PRHLOLMNKHGHQ� LQ�GH�DUEHLGVYRRU]LHQLQJ·� � � �(FKWHU� LQ� VWUHNHQ�ZDDU�GH�YRRU�
OLFKWHUV�JHFRQIURQWHHUG�ZHUGHQ�PHW�HHQ�DUEHLGVRYHUVFKRW�HQ�GH�PRJHOLMNKHLG�
YDQ�DIYORHLLQJ�YDQ�DUEHLGVNUDFKWHQ�XLW�GH�DJUDULVFKH�VHFWRU�JHULQJ�ZDV��ERRG�
GH� WHHOW� YDQ�KDNYUXFKWHQ� MXLVW� WRHNRPVWSHUVSHFWLHI��'DW�JROG� HYHQHHQV�YRRU�
JHELHGHQ�ZDDU� JH]LQVDUEHLG�QRJ�EHODQJULMN�ZDV��'H� YRRUOLFKWHUV� EHVWHHGGHQ�
YHHO�DDQGDFKW�DDQ�KHW�RSVWHOOHQ�YDQ�HHQ�ERXZSODQ��WHQ�HLQGH�KHW�DUEHLGVSR�
WHQWLHHO�]R�RSWLPDDO�PRJHOLMN�LQ�WH�]HWWHQ�HQ�GH�DUEHLGVSURGXFWLYLWHLW�RS�GLH�
PDQLHU� WH�YHUKRJHQ�'LW� ODDWVWH� WUHIW�PHQ�ELMYRRUEHHOG�RRN�DDQ� LQ�GH�VWUHHN�
YHUEHWHULQJ�¶6ODJKDUHQ�6FKXLQHVORRW·��,Q�GH]H�VWUHHN�YDULHHUGH�KHW�EHGULMIVW\�

������������������������������������������������
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SH��0HQ�NZDP�HU�ZHLGHEHGULMYHQ��DNNHUERXZEHGULMYHQ�HQ�JHPHQJGH�EHGULM�
YHQ�WHJHQ��9RRU�GH�DNNHUERXZEHGULMYHQ�ZDV�GH�HFRQRPLVFKH�VLWXDWLH�PRHL�
OLMNHU�GDQ�YRRU�GH�JHPHQJGH�EHGULMYHQ��+HW�RSEUHQJVWHQQLYHDX�YDQ�JUDQHQ�
ZDV�PDWLJ�WRW�QRUPDDO��+HW�DDUGDSSHODUHDDO�ZDV�JHULQJ�YDQ�RPYDQJ��$DQYXO�
OLQJ�RS�KXQ�LQNRPVWHQ�]RFKWHQ�ERHUHQ�RQGHU�DQGHUH�LQ�GH�WHHOW�YDQ�VXLNHU�
ELHWHQ��PDDU� GLW� JHZDV� HLVWH� LQ� VRPPLJH� SHULRGHV� YHHO� DUEHLGVNUDFKW��'DDU�
GRRU�EHVWRQG�KHW�ULVLFR�GDW�GH�DUEHLGVEH]HWWLQJ�RS�GH]H�EHGULMYHQ�SHUPDQHQW�
WH� KRRJ� ]RX� EOLMYHQ�� ,PPHUV�� ERHUHQ]RRQV� KDGGHQ� GDQ� GH� QHLJLQJ� RP� ¶WH�
EOLMYHQ�KDQJHQ·�RS�GH�ERHUGHULM��8LWHLQGHOLMN�KDG�GDW�ZHHU�HHQ�QHJDWLHI�HIIHFW�
RS�GH�DUEHLGVSURGXFWLYLWHLW��'H�ULMNVODQGERXZFRQVXOHQW�JDI�GDDURP�KHW�YRO�
JHQGH�DGYLHV��¶+HW�DDUGDSSHODUHDDO��«��]R�KRRJ�PRJHOLMN�RSYRHUHQ��'H�JUD�
QHQ�WRW�RS�]HNHUH�KRRJWH�YHUYDQJHQ�GRRU�XLWEUHLGLQJ�YDQ�GH�UXQGYHHVWDSHO��
'H]H�PRHW�HFKWHU�YORW�GRRU���PDQ�EHZHUNW�NXQQHQ�ZRUGHQ��'H�UXQGYHHVWD�
SHO� LV�GDQ�YRRUDO�EHODQJULMN�XLW�RRJSXQW�YDQ�ERGHPYUXFKWEDDUKHLG�� ,Q�KRH�
YHUUH�GH� VXLNHUELHWHQWHHOW�HQ� VWDPVODERQHQWHHOW�YHUDQWZRRUG�HQ�RI� DDQEHYH�
OLQJVZDDUGLJ�LV��PRHW�YDQ�EHGULMI�WRW�EHGULMI�EHRRUGHHOG�ZRUGHQ·� ¬  �0HW�DQGHUH�
ZRRUGHQ��KHW�PDNHQ�YDQ�HHQ�JRHG�ERXZSODQ�ZDV�HVVHQWLHHO�ELM�GH�RSWLPDOLVH�

ULQJ�YDQ�GH�EHQXWWLQJ�YDQ�
GH� DDQZH]LJH� DUEHLGV�
NUDFKW��
'H� YRRUOLFKWHUV� EH�

YRQGHQ�]LFK�LQ�HHQ�DPEL�
YDOHQWH� SRVLWLH�� $DQ� GH�
HQH� NDQW� ZHUGHQ� ]LM� JH�
DFKW� GH� DIYORHLLQJ� YDQ�
RYHUWROOLJH� DUEHLGVNUDFK�
WHQ� XLW� GH� DJUDULVFKH� VHF�
WRU�WH�EHYRUGHUHQ��DDQ�GH�
DQGHU�NDQW�ZDUHQ� ]LM�RRN�
JHGZRQJHQ� RP� MXLVW� DU�

EHLGVLQWHQVLHYH� SURGXFWLH�
WH� VWLPXOHUHQ�� 9RRUDO�
NOHLQH� JHPHQJGH� EHGULM�

YHQ� ]RQGHU� JURHLFDSDFLWHLW� NUHJHQ� VRPV� HHQ�EHWHU� WRHNRPVWSHUVSHFWLHI� GRRU�
RYHU�WH�VFKDNHOHQ�QDDU�DUEHLGVLQWHQVLHYH�SURGXFWLH�DOV�IUXLWWHHOW�HQ�WXLQERXZ��
+HW�YLQGHQ�YDQ�HHQ�MXLVWH�EDODQV�WXVVHQ�EHLGH�RSWLHV�ZDV�QLHW�DOWLMG�HYHQ�JH�
PDNNHOLMN���
,Q� ¶5RHORIDUHQGVYHHQ·��ZDDU�GH� WXLQERXZ�GH�EHODQJULMNVWH�EURQ�YDQ�EH�

VWDDQ�ZDV��GHHG�]LFK�HHQ�DQGHUH�NHXV�YRRU��9RRU�GH�UXLOYHUNDYHOLQJ� VFKDWWH�

������������������������������������������������
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,Q�GH�VWUHHNYHUEHWHULQJ�¶7KROHQ·�EH]RFKWHQ�GH�ERHUHQ�GH�
JURHQWHYDNVFKRRO��
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KHW�UHJLRQDOH�ULMNVODQGERXZFRQVXOHQWVFKDS�GH�SURGXFWLHPRJHOLMNKHLG�RS�RQ�
JHYHHU� ������� JXOGHQ�SHU�KHFWDUH�� GDDUQD� ]RX�GLW� NXQQHQ� VWLMJHQ�QDDU� OLHIVW�
��������JXOGHQ�SHU�KHFWDUH��'H�WXLQGHUV�NRQGHQ�GH�SURGXFWLHYHUKRJLQJ�EH�
UHLNHQ� GRRU� RYHU� WH� JDDQ� RS� WHHOW� RQGHU� JODV�� 9ROJHQV� HHQ� UXZH� VFKDWWLQJ�
ZHUG�QD������FLUFD���������P

Ã
�NDV�QLHXZ�JHERXZG��%RYHQGLHQ�YHUVFKRRI�GH�

DDQGDFKW� YDQ�GH� JURHQWHWHHOW� QDDU� GH� EORHPHQWHHOW��/DDWVWJHQRHPGH�PDDNWH�
DDQYDQNHOLMN����SURFHQW�YDQ�GH�RP]HW�XLW��PDDU�GLW�DDQGHHO�VWHHJ�QDDU����SUR�
FHQW��2YHULJHQV�ZDV�GDW�QLHW�DOOHHQ�GH�YHUGLHQVWH�YDQ�GH�VWUHHNYHUEHWHULQJ��$O�
YyyU������EHVWRQG�HU�HHQ�WHQGHQV�RP�RYHU� WH�VFKDNHOHQ�QDDU�EORHPHQWHHOW��
PDDU�GH�VWUHHNYHUEHWHULQJ�KHHIW�GLW�RQJHWZLMIHOG�EHYRUGHUG� Ä Å �
,Q�GH�¶=DN�YDQ�=XLG�%HYHODQG·�YHUVFKRRI�GH�YHUKRXGLQJ�WXVVHQ�ERXZ��HQ�

JUDVODQG�DOV�JHYROJ�YDQ�UXLOYHUNDYHOLQJHQ�HQ�QD�KHUVWHO�YDQ�RYHUVWURRPGH�ODQ�
GHQ��+HW�WXLQERXZDUHDDO�OLHS�ELMYRRUEHHOG�WHUXJ�YDQ����QDDU������SURFHQW� Ä Æ �
,Q� ¶:DOFKHUHQ·�ZDV�GH� WXLQERXZ�YRRUDO� DDQWUHNNHOLMN�YRRU�NOHLQH� ODQGERX�
ZHUV��PHHVWDO�ZDUHQ�KHW�JH]LQVEHGULMYHQ�GLH�WH�ZHLQLJ�LQNRPVWHQ�XLW�GH�ODQG�
ERXZ�NRQGHQ� JHQHUHUHQ��=RDOV� KLHUYRRU� DO� JHFRQVWDWHHUG� EHVWRQG� LQ� ¶:DO�
FKHUHQ·� JURWH�RQEHNHQGKHLG�PHW�KHW�ZHUNHQ�PHW�YUHHPG�NDSLWDDO��+RHZHO�
GH�YRRUOLFKWLQJ�DDQGDFKW�EHVWHHGGH�DDQ�LQYHVWHULQJHQ�LQ�GH�WXLQERXZ��YHUDQ�
GHUGH�HU�ZHLQLJ��,Q������ZDV�VOHFKWV������KHFWDUH�ELM����EHGULMYHQ�RPJH]HW�LQ�
WXLQERXZ�RQGHU�JODV��'DDUYDQ�KDG�HHQ�NZDUW�HHQ�RSSHUYODNWH�YDQ���KHFWDUH�
RI�PHHU� Ä Ç �2RN�LQ�¶.RHZDFKW·�QDP�GH�WXLQERXZ�VOHFKWV�PDUJLQDDO�WRH��(U�ZDV�
KLHU� GXV� JHHQ� VSUDNH� YDQ� HHQ� ZLM]LJLQJ� YDQ� GH� EHGULMIVW\SH��+HW� UHJLRQDOH�
ODQGERXZFRQVXOHQWVFKDS�ZHHW�GLW�DDQ�GH�XLWEOLMYHQGH�UXLOYHUNDYHOLQJ� Ä È �
,Q�GH�JHELHGHQ�PHW�NRPJURQGHQ�YRUPGHQ�IUXLWWHHOW�HQ�WXLQERXZ�HHQ�EH�

ODQJULMNH�DFWLYLWHLW��,Q�GH�¶%RPPHOHUZDDUG�RRVW·�EUHLGGH�KHW�JHPLGGHOGH�EH�
GULMI� QD� GH� RQWJLQQLQJHQ� HQ� UXLOYHUNDYHOLQJ� KHW� JUDVODQGDUHDDO� HQ� KHW� WXLQ�
ERXZDUHDDO�PHW�UHVSHFWLHYHOLMN����HQ����SURFHQW�XLW�WHQ�NRVWH�YDQ�KHW�ERXZ�
ODQG�� (HQ� RYHUVFKDNHOLQJ� QDDU� WXLQERXZ� ODJ� YROJHQV� GH� VWUHHNYHUEHWHULQJV�
FRPPLVVLH�PHHU�YRRU�GH�KDQG�GDQ�RPVFKDNHOLQJ�QDDU�YDUNHQV��RI�SOXLPYHH�
KRXGHULM� Ä É �'LW�SURFHV�YHUOLHS�HFKWHU�WH�ODQJ]DDP�YDQZHJH�PRHL]DPH�ILQDQFLH�
ULQJ��RQGXLGHOLMNKHGHQ�RYHU�RSYROJLQJ�RS�KHW�EHGULMI��VOHFKWH�YHUNDYHOLQJ�HQ�
XLWEOLMYHQ�YDQ�QRRG]DNHOLMNH�DIVWRWLQJ�YDQ�YRRU� WXLQERXZ�JHVFKLNWH�JURQG� Ä Ä �
,Q�GH�VWUHHNYHUEHWHULQJ�¶0DDV�HQ�:DDO�ZHVW·�QDP�KHW�DUHDDO�WXLQERXZJURQG�
DI��2RN�GH�RPYDQJ�YDQ�KHW�ERXZODQG�QDP�WHQ�JXQVWH�YDQ�KHW�JUDVODQG�DI��'H�
VWUHHNYHUEHWHULQJVFRPPLVVLH�VFKLOGHUGH�HHQ�VRPEHU�SHUVSHFWLHI�YRRU�GH�NOHLQH�

������������������������������������������������

Ä Å�Ê�Ë Ì5ÍRÎ�Ï Ð Ñ Ò Ó Ô1ÑWÕ Ð Ï ÏWÖ<Î�Ï Ð ×9Ï/Õ Ï Ð Ë Ì Ô�ØÚÙRÏWÒ Ù Û<ÓRÐ ÏWÌ5Í9Ñ Î�Ï ÏWÌ�Ü)Ý)Þ�ß
Ä Æcà�áªÜ�áHâ ã�ä�å æ�ç:è é â æ<æ�ê)ë�æ�â ì3æ�é æ�â å í3î5è ã<ï�ðkð�å è è å æÚà8ñ9êmë)ñ9í�àBò�å ó�ô/õ8æRë�æ�ö ñ9í3ó�Ü�å í�ë�ß:÷�Ü�ø ù5é â æ<æ�ê)ë�æ�â ì3æ�é æ�â å í3î�ú ß
Ä Çcà�áªÜ�áHâ ã�ä�å æ�ç:è é â æ<æ�ê)ë�æ�â ì3æ�é æ�â å í3î5è ã<ï�ðkð�å è è å æHûüñ9ö ã�ä�æ�â æ�íFÜ�å í�ë�ß�÷�ß
Ä È�Ê�Ë Ì5ÍRÎ�Ï Ð Ñ Ò Ó Ô�Î�Ó�Ì1Í�Ï�ÑWÕ Ð Ï ÏWÖ<Î�Ï Ð ×9Ï/Õ Ï Ð Ë Ì Ô�ýÚÙRÏ þ�Ó9ÿ ��Õ ß
Ä É��:Õ Ð Ï ÏWÖ<Î�Ï Ð ×9Ï/Õ Ï Ð Ë Ì Ô���Ù����BÏWÒ Ï Ð þcÓRÓRÐ Í	� ÙRÙ/ÑWÕ Ü�
3÷�ß
Ä Ä�Há	ù3Ü������1Ü������%é æ��Hå æ�ö Ücù�é â æ<æ�ê)ë�æ�â ì3æ�é æ�â å í3î[õBï�ðkð�æ�ö æ�â ��ñRñ9â ó)ôRï3ï�è é Ü�ó�ï�ï�è���
 å í�ë�ß��5Þ�ß Þ)Þ�Ü�ø �Úæ�â è ö ñ9î ÷	�����
è é â æ<æ�ê)ë�æ�â ì3æ�é æ�â å í3îÚõ8ï�ðkð�æ�ö æ�â ��ñRñ9â ó)ôRï3ï)è é ��ñ9ç ó�ß��8ò�å í�ì3ï�ò���ú ß
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EHGULMYHQ��¶2S�HHQ�DDQWDO�EHGULMYHQ�ODJHQ�LQ�GH�IUXLWWHHOW�JHHQ�PRJHOLMNKHGHQ��
'LW�ZDUHQ�RYHU�KHW�DOJHPHHQ�NOHLQH�EHGULMYHQ�GLH�]HHU�VOHFKW�YHUNDYHOG�ZD�
UHQ��%LM�KXLV�KHHIW�PHQ�YDDN�HHQ�SHUFHHO�]HHU�JRHGH�OLFKWH�JURQG��GLH�LQJH�
SODQW�LV�PHW�IUXLW��'H]H�ERRPJDDUGHQ�]LMQ�YHHODO�RXG��9HUGHU�YDQ�KXLV�KHHIW�
PHQ�GDQ�YDDN�PHHUGHUH�SHUFHHOWMHV� JUDVODQG�JHSDFKW�RI� LQ� HLJHQGRP�HQ�RS�
GH]H� EHGULMYHQ� GHPRQVWUHHUW� ]LFK� KHW� W\SLVFKH� 0DDV� HQ�:DDOVH� JHPHQJGH�
EHGULMI��%LM�KXLV�HHQ�SHUFHHO�]HHU�JHVFKLNWH�JURQG�GLH�JHEUXLNW�ZRUGW�YRRU�GH�
WHHOW�YDQ� IUXLW�HQ�YHUGHU�HHQ�SDDU�NRHLHQ�HQ�HQNHOH�YDUNHQV��2IVFKRRQ�GH]H�
PHQVHQ�DOOH�PRHLWH�GRHQ�RP�KHW�LQNRPHQ�WH�YHUKRJHQ�GRRU�KHW�IUXLW�JHGHHO�
WHOLMN�WH�URRLHQ�HQ�WH�YHUMRQJHQ�RIZHO�GRRU�DDUGEHLHQ�HQ�DQGHU�NOHLQ�IUXLW�WH�
WHOHQ�RS�JHVFKLNWH�JURQGHQ�LV�KHW�LQNRPHQ�RYHU�KHW�DOJHPHHQ�]HHU�ODDJ·� �  �'H�
YRRUOLFKWHUV�VWLPXOHHUGHQ�GH�RYHUVFKDNHOLQJ�QDDU�WXLQERXZ�GRRU�PLGGHO�YDQ�
YRRUOLFKWLQJVDYRQGHQ��GH�VWLFKWLQJ�YDQ�HHQ�JURHQWHWHHOWYDNVFKRRO�HQ�GH�DDQ�
VWHOOLQJ� YDQ� HHQ� VSHFLDOH� WXLQERXZ�KXOSDVVLVWHQW�� 2RN� LQ� GH� ¶7LHOHUZDDUG�
ZHVW·�EHYRUGHUGH�GH�VWUHHNYHUEHWHULQJVFRPPLVVLH�GH�VSHFLDOLVDWLH�LQ�IUXLWWHHOW��
'RRU� RQWPHQJLQJ� RQWVWRQGHQ� KLHU� YHHUWLJ� IUXLWWHHOWEHGULMYHQ� HQ� ZHUG� HHQ�
YHHUWLJWDO�WXLQERXZEHGULMYHQ�JHVWLFKW��
,Q�GH�/LPEXUJVH�VWUHHNYHUEHWHULQJ�¶2XGH�0LMQVWUHHN�5DQVGDOHUYHOG·�ZHUG�

YRRUDO� LQ�GH� IUXLWWHHOW� ULJRXUHXV�JHUDWLRQDOLVHHUG��9DQ�GH�����KHFWDUH�KRRJ�
VWDPERRPJDDUGHQ��GLH�RYHU�KHW�DOJHPHHQ�LQ�HHQ�VOHFKWH�WRHVWDQG�YHUNHHUGHQ��
ZDV�DDQ�KHW�HLQG�QRJ�PDDU����KHFWDUH�RYHU��3RJLQJHQ�RP�GH�WHHOW�YDQ�DDUG�
EHLHQ� WH� LQWURGXFHUHQ� YHUOLHSHQ�QLHW� VXFFHVYRO��'H� DNNHUERXZ�ZHUG� YRRUDO�
YHUEHWHUG� GRRU� GH� LQWURGXFWLH� YDQ� QLHXZH�PDFKLQHV�� ]RDOV� YRODXWRPDWLVFKH�
URRLPDFKLQHV�YRRU�VXLNHUELHWHQ��YHU]DPHOURRLHUV�YRRU�GH�DDUGDSSHOHQ�HQ�SUH�
FLVLH]DDLPDFKLQHV��,Q�KHW�¶/DQG�YDQ�3HSLMQ·�ZDV�KHW�EHHOG�KHW]HOIGH��+LHU�ZDV�
��� SURFHQW� YDQ� GH� EHGULMYHQ� JHPHQJG� HQ� GH� DNNHUERXZ� YRUPGH� QDDVW� GH�
UXQGYHHKRXGHULM�GH�EHODQJULMNVWH�LQNRPVWHQEURQ��,Q�¶'H�5RHUVWUHHN·�ZDV�GH�
WXLQERXZ�YDQ�RQGHUJHVFKLNW�EHODQJ��
'H�RYHUVFKDNHOLQJ�YDQ�ERHUHQ�PHW�NOHLQH�ERHUHQEHGULMYHQ�QDDU�WXLQERXZ�

NZDP� YRRU� HQ� ZHUG� VRPV� RRN� EHZXVW� JHVWLPXOHHUG� GRRU� GH� YRRUOLFKWHUV��
PDDU�YRQG�JHHQ�JURRWVFKDOLJH�QDYROJLQJ��'H� WXLQERXZ�ZDV�XLWJHJURHLG� WRW�
HHQ� VHFWRU�GLH�EHKRRUOLMNH� LQYHVWHULQJHQ�HLVWH�HQ�ERYHQGLHQ�JHVSHFLDOLVHHUGH�
NHQQLV��6RPPLJH�WXLQERXZJHELHGHQ�ZDUHQ�SUREOHHPJHELHGHQ�JHZRUGHQ�HQ�
GDDURP� RSJHQRPHQ� LQ� KHW� VWUHHNYHUEHWHULQJVSURJUDPPD�� 'H� RYHUVWDS� YDQ�
ERHUHQ�QDDU�WXLQERXZ�NDQ�YDQZHJH�HFRQRPLVFKH�RYHUZHJLQJHQ�JXQVWLJ�]LMQ�
JHZHHVW�� RP� VRFLDOH� UHGHQHQ� ODJ� GLH� QLHW� DOWLMG� YRRU� GH� KDQG��:LFKHUV� EH�
VFKUHHI� LQ�]LMQ�RQGHU]RHN�RYHU�%HHVG�GDW�HU� WXVVHQ�GH� ¶HFKWH·�ERHUHQ�²�KRH�
NOHLQ�KXQ�EHGULMI�RRN�ZDV�²�HQ�GH�WXLQERXZHUV�HHQ�YHUVFKLO�LQ�VRFLDOH�VWDWXV�
EOHHI�EHVWDDQ��1DDVW�WUDGLWLRQHOH�EHGULMIVVWLMO�HQ�JHEUHN�DDQ�LQYHVWHULQJVPRJH�

������������������������������������������������
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OLMNKHGHQ�� VSHHOGHQ�GXV�RRN� VRFLDOH� DVSHFWHQ�HHQ� URO�ELM�EHKRHG]DDPKHLG� LQ�
PRGHUQLVHULQJ��

�
3URGXFWLH�HHQKHGHQ�
'H� KLHUYRRU� JHVFKHWVWH� EDVLVVWUDWHJLHsQ� ODWHQ� QLHW� KHW� KHOH� HIIHFW� YDQ� GH�

PRGHUQLVHULQJ�]LHQ��'DDUYRRU�NDQ�PHQ�EHWHU�HHQ�DQGHUH�QRUP�KDQWHUHQ��QD�
PHOLMN� KHW� DDQWDO� SURGXFWLH�HHQKHGHQ� ]RDOV� GDW� XLW� GH� ]RJHQDDPGH�EHGULMIV�
HFRQRPLVFKH�ERHNKRXGLQJHQ�DIJHOHLG�NRQ�ZRUGHQ��'H]H�ERHNKRXGLQJ�VWRQG�
ORV�YDQ�GH�ILQDQFLsOH�ERHNKRXGLQJ�GLH�ERHUHQ�ELMKLHOGHQ�WHQ�EHKRHYH�YDQ�GH�
EHODVWLQJVGLHQVW��,Q�GH�EHGULMIVHFRQRPLVFKH�ERHNKRXGLQJ�OHJGHQ�ERHUHQ�KXQ�
ZHUN]DDPKHGHQ� HQ� SURGXFWLHUHVXOWDWHQ� YDVW�� +HW� /(,� NRQ� GH]H� YHUYROJHQV�
JHEUXLNHQ�RP�GH�UHQWDELOLWHLW�YDQ�HHQ�EHGULMI�WH�EHUHNHQHQ��:DQQHHU�KHW�/(,�

GH�UHVXOWDWHQ�SXEOLFHHUGH�−�RP�DQGHUH�ERHUHQ�LQ]LFKW�WH�JHYHQ�LQ�GH�SURGXF�

WLHQRUPHQ�LQ�KXQ�UHJLR�−�DQRQLPLVHHUGH�KHW�GH�JHJHYHQV��9RRU�GH�YRRUOLFK�

WHUV�ZDV�KHW�]DDN�RP�]RYHHO�PRJHOLMN�ERHUHQ�RYHU�WH�KDOHQ�HHQ�EHGULMIVHFR�
QRPLVFKH� ERHNKRXGLQJ� ELM� WH� KRXGHQ��=LM� NRQGHQ� GDQ� QDPHOLMN� YHHO� EHWHU�
LQGLYLGXHOH�DGYLH]HQ�YHUVWUHNNHQ��+HW� OXNWH�KHQ�HFKWHU�QLHW�DOWLMG�ERHUHQ�WH�
RYHUWXLJHQ�YDQ�KHW�QXW��,Q�¶+XPPHOR�.HSSHO·�ZDUHQ�HU�ELMYRRUEHHOG�VOHFKWV�
GULH�ERHUHQ�WH�YLQGHQ�GLH�]R·Q�ERHNKRXGLQJ�ZLOGHQ�DDQOHJJHQ��0DDU�QDDUPD�
WH�GH� WLMG�YRUGHUGH�� VWHOGH�GH�5/9'�VWHHGV�YDNHU�KHW�YHUOHQHQ�YDQ�SUHPLHV�
DIKDQNHOLMN�YDQ�KHW�ELMKRXGHQ�YDQ�HHQ�EHGULMIVERHNKRXGLQJ��
'H� EHGULMIVHFRQRPLVFKH� ERHNKRX�

GLQJHQ� NZDPHQ� JRHG� YDQ� SDV� ELM� KHW�
YDVWVWHOOHQ� YDQ� GH� DUEHLGVSURGXFWLYLWHLW��
9RRUDO� KHW� /(,� KLHOG� ]LFK� GDDUPHH� EH�
]LJ�� 9DQDI� GH� MDUHQ� YLMIWLJ� RQWZLNNHOGH�
KHW� LQVWLWXXW�QLHXZH�UHNHQPRGHOOHQ�RP�
GH� DUEHLGVSURGXFWLYLWHLW� WH� EHUHNHQHQ��
9yyU�GH�RRUORJ�HQ�RRN�LQ�GH�MDUHQ�GDDU�
QD� ZHUG� GH� JURRWWH� YDQ� HHQ� EHGULMI� HQ�
]LMQ� SURGXFWLYLWHLW� YRRUDO� JHPHWHQ� LQ�
WHUPHQ� YDQ� RPYDQJ� YDQ� GH� YHHVWDSHO��
ODQGERXZDUHDDO��RSEUHQJVWHQ� LQ�JXOGHQV�
HQ�GHUJHOLMNH��'H]H�UHNHQQRUPHQ�PDDN�
WHQ�YHUJHOLMNLQJ�YDQ�EHGULMYHQ�PHW�YHU�
VFKLOOHQGH� EHGULMIVW\SHQ� HFKWHU�PRHLOLMN��
,PPHUV� HHQ� WXLQERXZEHGULMI� NRQ� ELM�
YRRUEHHOG� PHW� YHHO� PLQGHU� JURQG� WRH�
GDQ� DQGHUH� ERHUHQEHGULMYHQ�� 0HGH� LQ�

KHW� OLFKW�YDQ�DOOH�YHUDQGHULQJHQ�−� UDWLR�

QDOLVDWLH��PHFKDQLVDWLH��YHUKRJLQJ�YDQ�GH�

+HW�ELMKRXGHQ�YDQ�GH�PHONSURGXFWLYLWHLW�

ZHUG�EHYRUGHUG�LQ�VWUHHNYHUEHWHULQJVJHELH�

GHQ��
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SURGXFWLYLWHLW�−�]RFKW�KHW�/(,�QDDU�UHNHQPHWKRGHQ�GLH�GH�SURGXFWLYLWHLW�YDQ�

HHQ�EHGULMI� EHWHU� WRW�XLWGUXNNLQJ�NRQGHQ�EUHQJHQ��%RYHQGLHQ�ZLOGH�KHW�GH�
YHUVFKLOOHQGH� EHGULMIVW\SHV� RQGHUOLQJ� NXQQHQ� YHUJHOLMNHQ�� KRH� YHUKLHOG� HHQ�
DNNHUERXZEHGULMI�YDQ����KHFWDUH�]LFK�ELMYRRUEHHOG�WRW�HHQ�PHONYHHKRXGHULM�
PHW����NRHLHQ��1LHW�GH�I\VLHNH�RPYDQJ�YDQ�HHQ�EHGULMI�PRHVW�FHQWUDDO�VWDDQ��
PDDU�GH�HFRQRPLVFKH�EHWHNHQLV��
'H�QLHXZH�UHNHQPRGHOOHQ�KHEEHQ�DFKWHUDI�EH]LHQ�HHQ�GXEEHOH�EHWHNHQLV�

JHKDG��,Q�GH�HHUVWH�SODDWV�JHEUXLNWH�KHW�PLQLVWHULH�YDQ�/DQGERXZ�]H�WHU�YHU�
JHOLMNLQJ�RI�EHUHNHQLQJ�YDQ�EHSDDOGH�ODQGERXZNXQGLJH�VLWXDWLHV��=H�NRQGHQ�
ELMYRRUEHHOG�DDQWRQHQ�KRH�JURRW��JHUHNHQG�LQ�DUEHLGVSURGXFWLYLWHLW��GH�ODQG�
ERXZNXQGLJH� DFKWHUVWDQG� LQ� HHQ� UHJLR� RI� GRUS� ZDV�� +RHZHO� PHQ� DOOHUOHL�
YUDDJWHNHQV�ELM�GH�PRGHOOHQ�NDQ�]HWWHQ��NRQGHQ�]H�RS�]
Q�PLQVW�HHQ�VWDWLVWLVFK�
SODXVLEHOH�XLWVSUDDN�GRHQ�RYHU�GH�ZHUNHOLMNKHLG��'H� UHNHQPRGHOOHQ�NHQGHQ�
HFKWHU�RRN�HHQ�
GLHSHUH
�ODDJ��2QDIKDQNHOLMN�YDQ�KXQ�ZDDUKHLGVJHKDOWH�EHYDW�
WHQ� ]H�RRN�HHQ� VWHUN�QRUPDWLHYH�NDQW��RPGDW� ]H� HHQ� VSHFLILHNH�YLVLH�RS�GH�
ODQGERXZ�HQ�KHW�JHGUDJ�YDQ�ERHUHQ�YHUWHJHQZRRUGLJGHQ��,PPHUV�KHW�¶JRH�
GH·�ERHUHQ�NRQ�YRRUWDDQ�JHPHWHQ�ZRUGHQ�GRRU�ELMYRRUEHHOG�GH�KRRJWH�YDQ�
GH�DUEHLGVSURGXFWLYLWHLW�YDVW�WH�VWHOOHQ��$OOHUOHL�DQGHUH�HOHPHQWHQ�ZHUGHQ�ELM�
]DDN��+HW�PLQLVWHULH�YDQ�/DQGERXZ�JHEUXLNWH�GH�PRGHOOHQ�GXV�RRN�RP�GH�
ERHU� WH� 
GLVFLSOLQHUHQ
��=H�YRUPGHQ�ppQ�YDQ�GH�HOHPHQWHQ�YDQ�ZDW�9DQ�GHU�
3ORHJ�LQ�]LMQ�ERHN�'H�YLUWXHOH�ERHU�DDQGXLGW�PHW�¶PRGHUQH�H[SHUWV\VWHPHQ·���
(HQ�DDQWDO�EHJULSSHQ�LV�YDQ�EHODQJ�ELM�KHW�UHNHQPRGHO�YDQ�KHW�/(,��QDPH�

OLMN� YROZDDUGLJH� DUEHLGVNUDFKW� �9$.��� VWDQGDDUGXXU� HQ� SURGXFWLH�HHQKHLG� −� YDQDI�

�����EHZHUNLQJVHHQKHLG��'H�WZHH�ODDWVWH�]LMQ�YRRUORSHUV�YDQ�KHW�WHJHQZRRUGLJ�
JHKDQWHHUGH�V\VWHHP�YDQ�VWDQGDDUGEHGULMIVHHQKHGHQ��+HW�ZH]HQOLMNH�YHUVFKLO�WXV�
VHQ�GH�RXGHUH� HQ� WHJHQZRRUGLJH� UHNHQPRGHOOHQ� LV� GDW�GH� IDFWRU�NDSLWDDO� LQ�
KHW�ODDWVWH�YHHO�EHWHU�LV�YHUGLVFRQWHHUG��9RRUDO�LQ�GH�MDUHQ�YLMIWLJ�YROVWRQG�KHW�
/(,�PHW�GH�DDQQDPH�GDW�GH�EHUHNHQLQJ�YDQ�GH� IDFWRU�DUEHLG�YROGRHQGH� LQ�
]LFKW�YHUVFKDIWH�LQ�GH�SURGXFWLYLWHLW�YDQ�HHQ�EHGULMI��'RRU�GH�VQHO�WRHQHPHQ�
GH�PHFKDQLVHULQJ�HQ�DOV�JHYROJ�GDDUYDQ�KHW�NDSLWDDOVLQWHQVLHYHU�ZRUGHQ�YDQ�
GH�EHGULMIVYRHULQJ�ZDQNHOGH�GLH�VWHOOLQJ�LQ�GH�MDUHQ�]HVWLJ��9DQDI������ZHUG�
GDDURP� JHUHNHQG� LQ� GH� VWDQGDDUGEHGULMIVHHQKHGHQ�� 'H]H� ODDWVWH� QRUP� EOLMIW�
KLHU�HFKWHU�YHUGHU�EXLWHQ�EHVFKRXZLQJ��RPGDW�]H�QLHW�UHOHYDQW�LV�YRRU�GH�LQ�
GLW�ERHN�EHKDQGHOGH�SHULRGH� : ; �
7RW������UHNHQGH�KHW�PLQLVWHULH�LQ�YHHO�JHYDOOHQ�LQ�]RJHQDDPGH�SURGXF�

WLH�HHQKHGHQ��ELMODJH�*���(HQ�VWDQGDDUG�SURGXFWLH�HHQKHLG�VWRQG�JHOLMN�DDQ�GH�
DUEHLG�GLH�HHQ�ERHU�EHVWHHGGH�DDQ�ppQ�PHONNRH�PHW�MRQJYHH��'ULH�IRN]HXJHQ��
YLMIWLHQ�PHVWYDUNHQV��ppQ�KHFWDUH�JUDDQ�RI�HHQ�KDOYH�KHFWDUH�KDNYUXFKWHQ�ZD�

������������������������������������������������

: ;=<�>+?�@9>BA C >BD D EFE�GIHJA K�L5ENMPORQ+S T9U,V V W X Y[Z�U�X]\BS ^�S _ `aW X YNV S S&XNbaS&c�S&X5deHJA&K�L5EFENf >	fPO�Q+S T9U,V V W X Y[Z�U�X
V&g U�XNc�U+U+_ c	\BS,c�_ W h i+V S S&XNbaS&c�S&X5d j	H�ElkE	E�A,Mnm o�E+p�E�A q9C G9LND E	E�G9@nE	r�E�GRs f
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UHQ�HON�RRN�ppQ�SURGXFWLH�HHQKHLG��,Q�ZHUNHOLMNKHLG�ZDUHQ�KHW�GXV�QLHW�]R�
]HHU�SURGXFWLH�HHQKHGHQ��PDDU�²�]RDOV�KHW�HLQGYHUVODJ�YDQ�GH�VWUHHNYHUEHWH�
ULQJ� ¶:HWHULQJ·�RQJHZLOG�FRUUHFW� VWHOGH�²� DUEHLGVHHQKHGHQ� t u �3HU� VWUHHN�EH�
VWRQGHQ�HU�RYHULJHQV�NOHLQH�YHUVFKLOOHQ� LQ�GH�DDQWDOOHQ�SURGXFWHQ�GLH� VDPHQ�
ppQ�SURGXFWLH�HHQKHLG�YRUPGHQ��2P�EHGULMYHQ�RQGHUOLQJ�WH�YHUJHOLMNHQ�EH�
VWRQG� HU� QRJ� HHQ� WZHHGH� QRUP�� KHW� VWDQGDDUGXXU� �RRN� ZHO� PDQXXU� JH�
QRHPG���(HQ�VWDQGDDUGXXU�ZDV�GH�KRHYHHOKHLG�DUEHLG�GLH�RQGHU�QRUPDOH�RP�
VWDQGLJKHGHQ�SHU�XXU�YHUULFKW�NRQ�ZRUGHQ�GRRU�HHQ�DUEHLGVNUDFKW��'H]H�XUHQ�
ZHUGHQ�EHUHNHQG� DDQ�GH�KDQG�YDQ�KHW� WH�EHZHUNHQ�SURGXFW��(HQ�PHONNRH�
PHW�MRQJYHH�NRVWWH�URQG������RS�MDDUEDVLV�ELMYRRUEHHOG�����XXU��ZDW�GXV�EH�
WHNHQGH�GDW�ppQ�SURGXFWLH�HHQKHLG�RQJHYHHU�JHOLMN�VWRQG�DDQ�����VWDQGDDUGX�
UHQ��,Q�KHW�VWDQGDDUGXUHQPRGHO�ZDUHQ�HQLJH�DIZLMNHQGH�UHJLRQDOH�HOHPHQWHQ�
RSJHQRPHQ��'H�EHPHVWLQJ�YDQ�JUDVODQG�ELMYRRUEHHOG�NRVWWH�LQ�GH�HQH�UHJLR�
DOV�JHYROJ�YDQ�GH�VOHFKWHUH�ERGHPNZDOLWHLW�PHHU�WLMG�GDQ�LQ�HHQ�DQGHUH��3UR�
GXFWLH�HHQKHLG�HQ�VWDQGDDUGXXU�ZHUGHQ�LQ������YHUYDQJHQ�GRRU�EHZHUNLQJV�
HHQKHLG� t v � 'RRU� GH� LQYRHULQJ� YDQ� GH� HHQKHLG� KRRSWH�PHQ� HHQ�PDDWVWDI� LQ�
KDQGHQ�WH�NULMJHQ�GLH�NRQ�GLHQHQ�YRRU�GH�EHRRUGHOLQJ�YDQ�GH�GRHOPDWLJKHLG�
YDQ�KHW�ZHUN��%RYHQGLHQ�]RX�GLH�WRHSDVEDDU�]LMQ�RS�DOOHGULH�EHGULMIVW\SHV��DN�
NHUERXZ��YHHKRXGHULM�HQ�WXLQERXZ���,Q�WHJHQVWHOOLQJ�WRW�VWDQGDDUGXUHQ�ZDUHQ�
ELM�EHZHUNLQJVHHQKHGHQ�RRN�IDFWRUHQ�DOV�ZHUNWXLJHQ��WUHNNUDFKW�HQ�ORRQZHUN�
YHUGLVFRQWHHUG��
2S�JURQG� YDQ�EHZHUNLQJVHHQKHGHQ�� SURGXFWLH�HHQKHGHQ� HQ� VWDQGDDUGX�

UHQ�NRQ�GH�5/9'��HQ�XLWHUDDUG�DQGHUH�LQVWLWXWHQ��GH�DUEHLGVEHKRHIWH�RS�HHQ�
EHGULMI�EHUHNHQHQ��*HNRSSHOG�DDQ�GH�DDQZH]LJH�KRHYHHOKHLG�DUEHLGVNUDFKWHQ�
ZHUG�GDQ�GXLGHOLMN�RI�HU�VSUDNH�ZDV�YDQ�HHQ�WH�JURWH�RI�WH�NOHLQH�KRHYHHOKHLG�
SRWHQWLsOH� DUEHLGVNUDFKW� RS� HHQ� EHGULMI��'DDUWRH�PRHW� KHW� EHJULS� ¶YROOHGLJH�
DUEHLGVNUDFKW·�JHwQWURGXFHHUG�ZRUGHQ��(pQ�9$.�VWRQG�JHOLMN�PHW�HHQ�ZHUN�
QHPHU�GLH�]LMQ�YROOHGLJH�DUEHLGVWLMG�DDQ�KHW�EHGULMI�EHVWHHGGH��GXV�PHHVWDO�HHQ�
EHGULMIVKRRIG��2S�JURQG�YDQ�OHHIWLMG�HQ�JHVODFKW�NRQGHQ�DQGHUHQ��]RDOV�IDPL�
OLHOHGHQ�� LQ� HHQ� SHUFHQWDJH� YDQ� ppQ�9$.�ZRUGHQ� DDQJHGXLG��'H�PHHZHU�
NHQGH�ERHULQ�WHOGH�ELMYRRUEHHOG�YRRU����SURFHQW�PHH��'H]H�ODDWVWH�QRUPHQ�
OHLGGH�KHW�/(,�DI�XLW�GH�&$2
V��ZDDULQ�QDDU�OHHIWLMG�HQ�VHNVH�ZDV�EHSDDOG�ZHON�
SHUFHQWDJH�YDQ�KHW�YROOH�ORRQ�PHQ�NUHHJ��'H]H�QRUPHQ�YDULHHUGHQ�GRRU�GH�
WLMG��WDEHO���������'H� UHNHQQRUP�9$.� NDQ� LQ]LFKW� JHYHQ� LQ� GH� KRHYHHOKHLG�
SRWHQWLsOH�DUEHLG��DUEHLGVDDQERG��GLH�RS�HHQ�EHGULMI�DDQZH]LJ�LV� t w �2I�HU�WHYHHO�
������������������������������������������������

t u�x�y z { {&|	}�{ z ~B{,y { z � � �*�/{,y { z � � �9�����5�
t vJ������� � � �	� ��� ������� � �n� � � �*� �n� �����N�����+����� �9� �9�N� �	���9�n�	��������� �,� ����� �n���9��� �9�N� �5��� ¡B� � ���¢���9����������£���¡B�9�¤��¡B�����¥ �+����� �9� �9�¦� �§���¨����� � ���n� � � ���n���ª©�� �����n�+� � ��� � ���9� � �9�5���§���§¡B� � ���9��¡B�n� �«����� £����¬����a���¬£�¡+¡B�®���9���¯���
©�� �9�5�n�+� � �	��£���¡,�9�°��¡,� ¥ �	��� � �&��������� ¥ ����� � �,� � ���n����� ����� ��� ¥ ����� �����n� �����l�5����� ���9� � �n�9���J��¡B����� ¥ �B����� �9� �9���
t w��������l�J��� �5� ¥ ��� ���9���n�����9�����n�+�R±l²l³ ©9��� �	���9� ¡B�5�l��¡B�����(� �	��� � � �,��´a� �+��� ���¡B� ���N��� � �(� �l����� £����n� �a���9� ��� �5����£����
���/����� �9��� � �&�9�*���9�9�J��¡B�����µ¡B� ¥ �	� ��� � � �,�n��¶·���¢£��	�+����� �9���9���*��������� ���J��¡B�¸�	¹��B¡B¡B�J����� ���º���9� ¥ � �&���9��� ¥ �	��� �
�5�+��¡+¡B� ���	��� �»��©»¼�½5¾À¿»ÁÂ£�¡B¡B�9�����ÄÃ Å9� Æ�½5Ç®¿È�¨±l²l³ÊÉËÅ9� ���	Æ�½«±l²�³º�/Ì���� ¡B� ¥ �	� ��� ¡B¡B� ¥ ���»���Í���
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RI�WHZHLQLJ�9$.�ZDV��KLQJ�PHGH�DI�YDQ�GH�DDUG�YDQ�KHW�EHGULMI��$UEHLGVLQ�
WHQVLHYH� EHGULMYHQ�KDGGHQ�ELMYRRUEHHOG� HHQ�KRJHUH�9$.�QRUP�SHU�KHFWDUH�
GDQ� DUEHLGVH[WHQVLHYH��9HUVFKLOOHQGH� VRRUWHQ�EHGULMYHQ�ZDUHQ�GXV� RS� JURQG�
YDQ�HHQ�9$.�QRUPHULQJ�QLHW�]RQGHU�PHHU�YHUJHOLMNEDDU��ZHO�HFKWHU�EHGULM�
YHQ�ELQQHQ�HHQ�EHSDDOGH�UHJLR�HQ�PHW�VRRUWJHOLMNH�ZHUN]DDPKHGHQ��ELMYRRU�
EHHOG�JHPHQJGH�EHGULMYHQ��
�

7DEHO������1RUPHQ�YRRU�9ROOHGLJH�$UEHLGVNUDFKW��9$.��QDDU�OHHIWLMG�HQ�JHVODFKW�LQ�

SURFHQWHQ������������
/HHIWLMG� ���������� ����������

� PDQ� YURXZ� PDQ� YURXZ�

���HQ�RXGHU� ���� ��� ���� ���
���HQ����� ��� ��� ���� ���

���HQ����� ��� ��� ��� ���
���HQ���� ��� ��� ��� ���

���� �� �� ��� ��ÎÐÏ Ñ�ÒRÓ�Ô�Õ Ö	Õ × Ø&Õ × Ù&ÚÛ�Ö�ÜºÝ�Ù�ÞBÙ&Ý�ß × à á+Ø âN× Õ Úaã�ä·Ø&Õ Ù&Ü°× ÜºÝ�Ù�å Ö�ÜNÝ	ÞBã+âaæ¯ç	è�énê9ë�ç	è�é�è�ì í�î	ï ð ñ�òaó5ônò�õ�î�Ò.öl÷(ø9ù5ú�û�üºý�þ�ú�ö ÿ¸î�ð ñ î��
� ï ���9î��JÏ î�Ò�ñ �nîNù�ï Ò
	ný�ò��
9ù�� ÿ¸î�Ï ��� � � Ò9Ònî�Ò�� ý
�
,Q�GDW�JHYDO�NRQ�GH� ULFKWOLMQ�ZRUGHQ�JHYROJG��KRH�KRJHU�KHW� DDQWDO�KHFWDUH�
SHU�9$.��KRH�JXQVWLJHU�GH�VLWXDWLH��'H�DUEHLGVEHKRHIWH�RS�HHQ�EHGULMI�ZHUG�
EHSDDOG� GRRU� KHW� DDQWDO� VWDQGDDUGXUHQ�EHZHUNLQJVHHQKHGHQ� GDW� DDQZH]LJ�
ZDV��,Q�¶%RUJHU·�ZHUG�LQ������JHVFKDW�GDW�SHU�9$.�������VWDQGDDUGXUHQ�RS�
HHQ�EHGULMI�DDQZH]LJ�PRHVWHQ�]LMQ�RP�UHQGDEHO�WH�NXQQHQ�SURGXFHUHQ��:DQ�
QHHU�GH�DUEHLGVEHKRHIWH�SHU�KHFWDUH�ERYHQ�GH�����VWDQGDDUGXUHQ�VWHHJ��ZDV�HU�
YROJHQV�GH�JHKDQWHHUGH�QRUP�HHQ�RPVODJ�EHUHLNW�YDQ�HHQ�H[WHQVLHI�QDDU�LQ�
WHQVLHI� EHGULMI� � � � ,Q� ¶3HL]H·� VWHOGH�KHW� UHJLRQDOH� ODQGERXZFRQVXOHQWVFKDS� HHQ�
JHPLGGHOGH� YDQ� ���SURGXFWLH�HHQKHGHQ�SHU�9$.� DOV�QRUP�RP�UHQGDEHO� WH�
NXQQHQ� SURGXFHUHQ�� ZDW� LQGHUGDDG� JHOLMNVWRQG� PHW� RQJHYHHU� ������ VWDQ�
GDDUGXUHQ� � � � 2RN� LQ� ¶9OHGGHU·� QRHPGH�PHQ� LQ� ����� ��� WRW� ��� SURGXFWLH�
HHQKHGHQ�QRRG]DNHOLMN�RP�KHW�JHPLGGHOGH�LQNRPHQ�YDQ�HHQ�IDEULHNVDUEHLGHU�
WH�KDOHQ� � � �
1LHW� YDQ� DOOH� VWUHHNYHUEHWHULQJHQ� ]LMQ� GH� JHJHYHQV� RYHU� SURGXFWLH�

HHQKHGHQ�HQ�9$.�QRUPHQ�EHVFKLNEDDU� �ELMODJH�+���'LW�NRPW�RQGHU�DQGHUH�
GRRUGDW�KHW�/(,�DO�LQ������VWRSWH�PHW�GH�EHUHNHQLQJ�LQ�SURGXFWLH�HHQKHGHQ��
'DDUQD�UHNHQGHQ�VWUHHNYHUEHWHULQJVFRPPLVVLHV�LQ�HLQGYHUVODJHQ�VRPV�QRJ�ZHO�
GH� DUEHLGVEH]HWWLQJ�XLW��PDDU�KRRJVW� ]HOGHQ�GH�EHZHUNLQJVHHQKHGHQ��.ODDU�
EOLMNHOLMN� ZDV� GDW� WH� FRPSOH[�� (U� EHVWRQG� JHHQ� ODQGHOLMNH� VWDWLVWLHN� YDQ� GH�
KRHYHHOKHLG�SURGXFWLH�HHQKHGHQ��'DDUGRRU�LV�HHQ�YHUJHOLMNLQJ�YDQ�ODQGHOLMNH�

��������������������������������������������������������������������������������������������������������������� Ï �9î	ï ��ð �9î��nÑ9î�� ñ î�� � Ò�Ñ9Ñ����9î�Ï��nî���ñ � Ï î! �Ñ�Ï ��î�Ò��9î�Ï î��9î�Ò��ný
� � öl÷(ø9ù�ú�û�üºù5þ�úRö#"�Ñ�ð ñ î � ï �����JÏ î�Ò�ñ �nîNù�ï Ò
	ný�$�óJøNñ Ï î	î���	�î�Ï �9î�ñ î�Ï ï Ò&%Î�Ñ�Ï %5î�Ï,ù�� ÿ¸î�Ï �
� � � Ò�Î�Ñ�Ï %5î�Ï�� ý
� � öl÷(ø9ù�ú�û�üºù5þ�úRö¢ÿ¸î�ð ñ î � ï ���9î��JÏ î�Ò9ñ �9îNù�ï Ò
	ný�ò'�
9ù�� ÿ¸î�Ï ��� � � Ò9Ònî�Ò(� ý
� � Ô�Õ ß Ù Ù&Ú	Û�Ù ß ÞBÙ,Õ Ù ß × Ü )+*�å Ù&Ý	Ý�Ù ß ý
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HQ� UHJLRQDOH� RQWZLNNHOLQJ�QLHW� ]RQGHU�PHHU�PRJHOLMN��9RRU� GH� EHUHNHQLQJ�
YDQ�GH�ODQGHOLMNH�WRHQDPH�YDQ�GH�DUEHLGVSURGXFWLYLWHLW�NDQ�HFKWHU�WRHYOXFKW�
WRW� HHQ� DQGHU� FULWHULXP�ZRUGHQ� JHQRPHQ�� QDPHOLMN� GH� EUXWR� WRHJHYRHJGH�
ZDDUGH�YDQ�GH�ODQGERXZ�LQ�UHODWLH�WRW�GH�LQ�GH]H�VHFWRU�LQJH]HWWH�DUEHLGVMDDU�
HHQKHGHQ� �WDEHO�������� ,Q�GH�SHULRGH�����������YRQG� LQ�GH� ODQGERXZ�HHQ�
SURGXFWLHVWLMJLQJ�SHU�DUEHLGHU�SODDWV�YDQ�ELMQD����SURFHQW��MDDUOLMNV�JHPLGGHOG�
FLUFD� ���� SURFHQW��0HW� GDW� JHJHYHQ� LQ�KHW� DFKWHUKRRIG� LV� KHW�PRJHOLMN� HHQ�
DDQWDO�VWUHHNYHUEHWHULQJHQ�QD�WH�ORSHQ�RP�GLH�WH�EHRRUGHOHQ�RS�GH�YHUDQGH�
ULQJ�LQ�DUEHLGVSURGXFWLYLWHLW��
�

7DEHO������$UEHLGVSURGXFWLYLWHLW�LQ�GH�1HGHUODQGVH�ODQGERXZ������������
� %UXWR�7RHJHYRHJGH�

:DDUGH��%7:��LQ�
POQ��JXOGHQV�

$UEHLGVMDDUHHQKHGHQ�

�$-(��

*HwQGH[HHUGH�%7:�

SHU�$-(�
���� ����

����� ����� ���� ���
����� ����� ���� ���

����� ����� ���� ���
����� ����� ���� ����

����� ����� ���� ���
����� ����� ���� ����
����� ����� ���� ����

����� ����� ���� ����
����� ����� ���� ����

����� ����� ���� ����
����� ����� ���� ����
����� ����� ���� ����

����� ����� ���� ����

'H�FLMIHUV�XLW�GH�MDUHQ�����������NRPHQ�XLW�HHQ�DQGHUH�UHHNV�GDQ�GLH�XLW������������

,Q�]RYHUUH�KHW�GH�EUXWR�WRHJHYRHJGH�ZDDUGH�EHWUHIW�OLMNW�GH]H�HHUVWH�UHHNV�RQJHYHHU���
SURFHQW�ODJHU�JHZDDUGHHUG�GDQ�GH�WZHHGH���,.- /
0(1
2�,.3&4�576�8:9';=<�>@?7A B C D'E F GIH'J
K
K�L�H'J
K(M�N�0OH'J
K�P:L�H'J�Q&MSR
�
9RRU�GH�)ULHVH�VWUHHNYHUEHWHULQJHQ�RQWEUHNHQ�FLMIHUV�RYHU�GH�WRHQDPH�YDQ�

GH�DUEHLGVSURGXFWLYLWHLW��,Q�GH�JHVHOHFWHHUGH�'UHQWVH�VWUHHNYHUEHWHULQJHQ�QDP�
LQ�YLHU�JHYDOOHQ��GH�JHJHYHQV�YDQ�¶%RUJHU·�]LMQ�RQEHNHQG��KHW�DDQWDO�SURGXF�
WLH�HHQKHGHQ�SHU�EHGULMI�WRH��'LW�GXLGW�RS�HHQ�JURHL�YDQ�GH�EHGULMYHQ��PDDU�
]HJW�QRJ�QLHWV�RYHU�GH�WRHQDPH�YDQ�GH�DUEHLGVSURGXFWLYLWHLW��'LH�YDOW�KHW�EHVW�
WH�PHWHQ�DDQ�GH�KDQG�YDQ�KHW�DDQWDO�SURGXFWLH�HHQKHGHQ�SHU�9$.��2RN�ZDW�
GLW�EHWUHIW�RQWEUHNHQ�GH�JHJHYHQV�YDQ�¶%RUJHU·��HYHQDOV�GLH�YDQ�¶3HL]H·��,Q�GH�
GULH�DQGHUH�JHYDOOHQ�VWHHJ�KHW�DDQWDO�SURGXFWLH�HHQKHGHQ�SHU�9$.�JHGXUHQGH�
GH�VWUHHNYHUEHWHULQJVSHULRGH�PHW����WRW����SURFHQW��%RYHQGLHQ�JURHLGH�KLHU�
KHW� DDQWDO� SURGXFWLH�HHQKHGHQ� SHU� EHGULMI� VQHOOHU� GDQ� RS� GH� 'UHQWVH� /(,�
EHGULMYHQ�LQ�GH�SHULRGH������������'DDU�EHGURHJ�GH�VWLMJLQJ�QDPHOLMN�RQJH�
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YHHU����SURFHQW��,Q�YHUJHOLMNLQJ�PHW�HOGHUV�LQ�KHW�ODQG�GDDOGH�KHW�DDQWDO�9$.�
SHU�EHGULMI�QLHW�]HHU� VWHUN��%LM�DDQYDQJ�YDQ�GH�VWUHHNYHUEHWHULQJHQ�YDULHHUGH�
KHW�YDQ������WRW�����HQ�QD�DIVOXLWLQJ�ZDV�GDW������WRW�������7HU�YHUJHOLMNLQJ��LQ�
GH� MDUHQ� ���������� EHGURHJ� KHW� JHPLGGHOGH� DDQWDO� 9$.� RS� 'UHQWVH� JH�
PHQJGH� EHGULMYHQ�PHW� ��� WRW� ��� KHFWDUH� JURQG� �JHPHWHQ� RS� FLUFD� YHHUWLJ�
/(,�EHGULMYHQ�� ���� T U � ,Q� %RUJHU� VWHHJ� GH� DUEHLGVEH]HWWLQJ� SHU� EHGULMI� ]HOIV��
PDDU�GLW�NZDP�RPGDW�KLHU�HHQ�JURWH�VDQHULQJ�SODDWVYRQG��ZDDUGRRU�GH�RYHU�
EOLMYHQGH�ERHUGHULMHQ�UHODWLHI�JURRW�ZHUGHQ���
,Q�GH�EHVWXGHHUGH�2YHULMVVHOVH� VWUHHNYHUEHWHULQJHQ�GDDOGH�GH�JHPLGGHOGH�

DUEHLGVEH]HWWLQJ� SHU� EHGULMI� WLMGHQV� GH� VWUHHNYHUEHWHULQJHQ� QDDU� ���� WRW� �����
9RRUDO� LQ� ¶%HQHGHQ�'LQNHO·�ZHUG�ELM�DDQYDQJ�YDQ�GH� VWUHHNYHUEHWHULQJ�QRJ�
HHQ� ]HHU� KRJH� DUEHLGVEH]HWWLQJ� SHU� EHGULMI� �QDPHOLMN������ JHPHWHQ��5HODWLHI�
KRRJ�ZDV�RRN�KHW�DDQWDO�DUEHLGVNUDFKWHQ�LQ�¶:HWHULQJ·��YRRUDO�LQ�KHW�SROGHU�
JHELHG�PHW�����ELM�DDQYDQJ�HQ�����ELM�DIVOXLWLQJ��,Q�GLW�ODDWVWH�JHYDO�JLQJ�KHW��
LQ�WHJHQVWHOOLQJ�WRW�¶%HQHGHQ�'LQNHO·��QLHW�RP�RYHUEH]HWWLQJ��'H�EHGULMYHQ�LQ�
KHW�SROGHUJHELHG�ZDUHQ�UHODWLHI�JURWHU��9DQ�HHQ�DDQWDO�2YHULMVVHOVH�VWUHHNYHU�
EHWHULQJHQ�]LMQ�GH�SURGXFWLH�HHQKHGHQ�SHU�EHGULMI�QLHW�EHNHQG��RPGDW�LQ�GH�
ORRS� YDQ�GH� MDUHQ� ]HVWLJ�ZHUG�RYHUJHVWDSW� RS� HHQ� DQGHUH� EHUHNHQLQJVZLM]H��
+LHU�PRHW�YROVWDDQ�ZRUGHQ�PHW�HHQ�DQDO\VH�YDQ�GH�DUEHLGVEH]HWWLQJ�SHU�KHF�
WDUH��ZDW�HHQ�PLQGHU�]XLYHU�EHHOG�JHHIW��RPGDW�ELM�JURQGOR]H�SURGXFWLH�KHW�
DDQWDO�9$.�SHU�KHFWDUH�UHODWLHI�KRRJ�NDQ�]LMQ��,Q�UHODWLH�PHW�KHW�DDQWDO�9$.�
SHU�EHGULMI�NDQ�PHQ�WRFK�HHQ�JRHGH�LQGUXN�NULMJHQ�YDQ�GH�DUEHLGVSURGXFWLYL�
WHLW��3HU�9$.�ZDV�HU�WXVVHQ�GH�����HQ������KHFWDUH��2S�GH�2YHULMVVHOVH�/(,�
EHGULMYHQ��JHPHQJGH�EHGULMYHQ��ZDV�KHW�DDQWDO�9$.�SHU�EHGULMI�LQ�GH�SHULRGH�
����������ELM�GH�EHGULMIVJURRWWHNODVVHQ���WRW������WRW����HQ����WRW���KHFWDUH�

UHVSHFWLHYHOLMN� ����� ���� HQ� ���� T V �2YHU� KHW� JHKHHO� JHQRPHQ�−� XLWJH]RQGHUG�
¶'HQ� +DP�'DDUOH·� −� QDP� KHW� DDQWDO� DUEHLGVNUDFKWHQ� RS� GH� EHGULMYHQ� DI��

'DDUWHJHQRYHU�VWRQG�HHQ�JURHL�����WRW����SURFHQW��YDQ�KHW�DDQWDO�SURGXFWLH�
HHQKHGHQ�SHU�DUEHLGVNUDFKW��ZDW�GXV�JHPLGGHOG�KRJHU�ZDV�GDQ�ELMYRRUEHHOG�
LQ�GH�DDQJUHQ]HQGH�SURYLQFLH�'UHQWKH��
9DQ� GH� +ROODQGVH� VWUHHNYHUEHWHULQJHQ� VWDDQ� DOOHHQ� HQNHOH� JHJHYHQV� YDQ�

¶'H�=HHYDQJ·�WHU�EHVFKLNNLQJ��1D�DIORRS�YDQ�GH]H�VWUHHNYHUEHWHULQJ�EOHHN�GH�
DUEHLGVEH]HWWLQJ������SHU�EHGULMI� WH�]LMQ�HQ�ZDV�KHW�DDQWDO�KHFWDUHV�SHU�9$.�
JHVWHJHQ� YDQ� ����� QDDU� ������� ,Q� GH� VWUHHNYHUEHWHULQJHQ� ¶'H� =HHYDQJ·� HQ�
¶:DWHUODQG·�PRHVW�GH�YHUKRJLQJ�YDQ�GH�DUEHLGVSURGXFWLYLWHLW�YRRUDO�YHUNUH�
JHQ�ZRUGHQ�GRRU�YHUJURWLQJ�YDQ�GH�EHGULMYHQ�HQ�XLWEUHLGLQJ�YDQ�GH�PHON�
YHHVWDSHO��'H�VWLMJLQJHQ�ZDUHQ�KLHU�GDQ�RRN�QLHW�VSHFWDFXODLU��
'H�*HOGHUVH� VWUHHNYHUEHWHULQJ� ¶1HHGHUEHUJ·� YROJGH� RS� HHQ� UXLOYHUNDYHOLQJ��

������������������������������������������������

T U!W.X Y Z'[�\^]_Y `_aIb�c�aId7c�a:e'f=[�g@h^f=`_e�i X j�b�`_a
k�l�Y c'Y X ]_Y X ] m no[=b�` i p&X m nSY�q'r�s@t�u�q'r�s@v&w
x�y&z
T V!W.X Y Z'[�\^]_Y `_aIb�c�aId7c�a:e'f=[�g@h^f=`_e�i X j�b�`_a
k�l�Y c'Y X ]_Y X ] m no[=b�` i p&X m nSY�q'r�s@t�u�q'r�s@v&w
x�{&z



�

�

���

�

6OHFKWH�ZHJHQ�HQ� VOHFKWH�YHUNDYHOLQJ�ZDUHQ�DDQOHLGLQJ�YRRU�GH�DDQYUDDJ� LQ�
�����GLH�LQ������ZHUG�DDQJHQRPHQ�����SURFHQW�YRRU���¶1HHGHUEHUJ·�KHHIW�GH�
RQWZLNNHOLQJHQ� LQ�]LMQ�JHELHG�JHGXUHQGH�GH�SHULRGH�����������YHUJHOHNHQ�
PHW� KHW� DDQSDOHQGH� GRUS� 5LHWPROHQ�� GDW� JHHQ� VWUHHNYHUEHWHULQJ� ZDV�� ,Q�
¶1HHGHUEHUJ·� WUDG� HHQ� GXLGHOLMNH� WHQGHQV� QDDU� YHUJURWLQJ� YDQ� GH� EHGULMYHQ�
RS��+HW�DDQWDO�EHGULMYHQ�PHW�PLQGHU�GDQ���KHFWDUH�JURQG�GDDOGH��WHUZLMO�GH�
FDWHJRULH� EHGULMYHQ� JURWHU� GDQ� �� KHFWDUH� WRHQDP��'LW�ZDV� HFKWHU�PHHU� HHQ�
HIIHFW�YDQ�GH�UXLOYHUNDYHOLQJ�GDQ�YDQ�GH�VWUHHNYHUEHWHULQJ��,Q�5LHWPROHQ�YHU�
DQGHUGH�HU� LQ�GH�JHQRHPGH�SHULRGH�QLHWV�DDQ�GH�RPYDQJ�YDQ�GH�EHGULMYHQ��
2SPHUNHOLMNH�YHUVFKLOOHQ�ZDUHQ�HU�ZHO�LQ�GH�EHGULMIVW\SHQ��7HUZLMO�KHW�DDQWDO�
NRHLHQ� LQ� 5LHWPROHQ� LHWV� VQHOOHU� VWHHJ� GDQ� LQ� ¶1HHUGHUEHUJ·� HQ� KHW� DDQWDO�
PHVWYDUNHQV�LQ�EHLGH�GRUSHQ�JHOLMN�WRHQDP��JURHLGH�KHW�DDQWDO�IRN]HXJHQ�HQ�
SOXLPYHH� LQ� ¶1HHGHUEHUJ·� DDQPHUNHOLMN� VQHOOHU� WRH� GDQ� LQ� 5LHWPROHQ�� 'H�
IRN]HXJHQKRXGHULM� OHHQGH� ]LFK� XLWVWHNHQG� DOV� QHYHQDFWLYLWHLW�� 2SPHUNHOLMN�
ZDV�RRN�KHW�YHUVFKLO�LQ�SURGXFWLYLWHLWVJURHL��,Q�¶1HHGHUEHUJ·�VWHHJ�KHW�DDQWDO�
SURGXFWLH�HHQKHGHQ�SHU�EHGULMI�PHW�OLHIVW����SURFHQW��WHUZLMO�5LHWPROHQ�EOHHI�
VWHNHQ� RS� HHQ� JURHL� YDQ� ��� SURFHQW�� 2S� GH� /(,�EHGULMYHQ� LQ� 2RVW�
*HOGHUODQG�VWHHJ�KHW�DDQWDO�SURGXFWLH�HHQKHGHQ�YDQ������QDDU�������GDW�ZDV�
GXV�HHQ�VWLMJLQJ�YDQ�VOHFKWV���SURFHQW��
,Q�WDEHO������LV�WH�]LHQ�GDW�RS�GH�5LHWPROHQVH�EHGULMYHQ�PHW�PLQGHU�GDQ���

KHFWDUH�GH�JURHL�QLHW�DFKWHUEOHHI�ELM�GLH�LQ�GH�VWUHHNYHUEHWHULQJ�¶1HHGHUEHUJ·��
2RN�GH�JURHL�RS�GH�EHGULMYHQ�PHW���WRW����KHFWDUH�JURQG�ZDV�LQ�5LHWPROHQ�
QLHW� VOHFKWHU�GDQ� LQ� ¶1HHGHUEHUJ·��PDDU� DEVROXXW�JH]LHQ� VWHHJ�KXQ� DDQWDO� LQ�
5LHWPROHQ�PLQGHU��9RRU�GH�EHGULMYHQ�PHW�PHHU�GDQ����KHFWDUH�JURQG�ZDV�
GH�JURHL�LQ�¶1HHGHUEHUJ·�EHGXLGHQG�JXQVWLJHU��,Q�YHUJHOLMNLQJ�PHW�GH�VWUHHN�
YHUEHWHULQJ� ¶+XPPHOR�.HSSHO¶� ]LMQ� HU� HQLJH� RSPHUNHOLMNH� YHUVFKLOOHQ�� ,Q�
GH]H� VWUHHNYHUEHWHULQJHQ� ZDV� GH� EHUHNHQLQJ� YDQ� SURGXFWLH�HHQKHGHQ� YRO�
VWUHNW�LGHQWLHN��0DDU�RYHU�GH�JHKHOH�OLQLH�JHQRPHQ�VWHHJ�KHW�JHPLGGHOGH�DDQ�
WDO�SURGXFWLH�HHQKHGHQ� LQ� ¶+XPPHOR�.HSSHO·�VQHOOHU��'LW�ZHUG�YHURRU]DDNW�
GRRU� KHW� YHUGZLMQHQ� YDQ� YHHO� NOHLQH� EHGULMYHQ�� +LHUYDQ� SURILWHHUGHQ� GH�
RYHUEOLMYHQGH� ODQGERXZEHGULMYHQ� LQ� GH� ODDJVWH� EHGULMIVJURRWWHNODVVHQ� KHW�
PHHVW��+HW�DDQWDO�SURGXFWLH�HHQKHGHQ�VWHHJ�KLHU�PHW�OLHIVW����SURFHQW��KRH�
ZHO�KHW�QHW�RQGHU�KHW�PLQLPDDO�QRRG]DNHOLMN�JHDFKWH�QLYHDX�YDQ����HHQKH�
GHQ� EOHHI�� 2RN� ELM� GH� JURWHUH� EHGULMYHQ� JURHLGH� KHW� DDQWDO� SURGXFWLH�
HHQKHGHQ�LQ�¶+XPPHOR�.HSSHO·�UHODWLHI�VQHOOHU�GDQ�LQ�¶1HHGHUEHUJ·��PDDU�GDW�
OHLGGH� VOHFKWV� WRW� HHQ� QLYHOOHULQJ� YDQ� GH� DEVROXWH� YHUVFKLOOHQ� WXVVHQ� EHLGH�
VWUHHNYHUEHWHULQJHQ��ZDQW�LQ�¶1HHGHUEHUJ·�ZDV�GH�DDQYDQJVVLWXDWLH�JXQVWLJHU��
0HQ�NDQ�]LFK�QDWXXUOLMN�DIYUDJHQ�RI�GH]H�YHUEHWHULQJ�VFKLMQ�ZDV��:HOLVZDDU�
SURILWHHUGHQ�GH�EHGULMYHQ�NOHLQHU�GDQ���KHFWDUH�LQ�¶+XPPHOR�.HSSHO·��PDDU�
]H�ZDUHQ�RRN�JHGRHPG�WH�YHUGZLMQHQ��
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7DEHO������*HPLGGHOG�DDQWDO�SURGXFWLH�HHQKHGHQ�SHU�EHGULMI�QDDU�EHGULMIVJURRWWHNODVVH�

LQ�GH�VWUHHNYHUEHWHULQJ�¶1HHGHUEHUJ·������EHGULMYHQ��HQ�KHW�GRUS�5LHWPROHQ�����EHGULM�

YHQ�������������
� 1HHGHUEHUJ� 5LHWPROHQ�

� �����

�

�����

�
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*URHL�LQ���

����KD� ���� ���� �� ���� ���� ��

�����KD� ����� ����� ��� ���� ����� ���
������KD� ����� ����� ��� ����� ����� ���

������KD� ������ ����� ��� ����� ����� ��
!����KD� ����� ����� ��� ����� ����� ���|.} ~
�(����� �:����� � � � � ���_� � � �_�'��� � �=��� � � � � ����� �_��� � �=� � �����
�����@�:��� �^�'�����o���
�����@�:��� �^�'���@��� ��~&���   ��¡�¢���£¥¤'¦�§S¨�© ª
�

,Q�¶%HOWUXP·�JURHLGH�KHW�DDQWDO�SURGXFWLH�HHQKHGHQ�SHU�EHGULMI�VOHFKWV�LQ�EH�
SHUNWH�PDWH��YDQ������QDDU��������'H�JURHL�ZDV�HFKWHU�JURWHU�ZDV�GDQ�RS�GH�
/(,�EHGULMYHQ�LQ�RRVWHOLMN�*HOGHUODQG��'DDUGRRU�RQWOLHSHQ�GH�DDQWDOOHQ�SUR�
GXFWLH�HHQKHGHQ�JHPHWHQ�QDDU�9$.�HONDDU�YHHO�PLQGHU�GDQ�ELM�DDQYDQJ�YDQ�
GH� VWUHHNYHUEHWHULQJ�� ,Q� ¶%HOWUXP·� VWHHJ� GDW� YDQ� ���� QDDU� �� HQ� LQ� RRVWHOLMN�
*HOGHUODQG�YDQ�����QDDU������,Q�EHLGH�JHYDOOHQ�ODJ�KHW�QRJ�EHQHGHQ�KHW�JH�
ZHQVWH�JHPLGGHOGH�YDQ����SURGXFWLH�HHQKHGHQ�SHU�EHGULMI� « « ��
9DQ� GH� EHLGH� ULYLHUJHELHGHQ� ¶%RPPHOHUZDDUG�RRVW·� HQ� ¶0DDV� HQ�:DDO�

ZHVW·�]LMQ�JRHG�YHUJHOLMNEDUH�HLQGYHUVODJHQ�EHVFKLNEDDU��KRHZHO�GH�JHJHYHQV�
YDQ�GH�]HHU�NOHLQH�EHGULMYHQ�PHW�PLQGHU�GDQ���KHFWDUH�JURQG�RQWEUHNHQ��WD�
EHO��������2YHU�GH�JHKHOH�OLQLH�VWHHJ�LQ�GH�¶%RPPHOHUZDDUG�RRVW·�KHW�DDQWDO�
SURGXFWLH�HHQKHGHQ�PHW����SURFHQW��YDQ�������QDDU��������WHUZLMO�GH�JURHL�LQ�
¶0DDV� HQ�:DDO�ZHVW·� LHWV� JHULQJHU�ZDV��QDPHOLMN����SURFHQW� �YDQ������QDDU�
�������'H�JURHL�ELM�GH�%RPPHOHUZDDUGVH�EHGULMYHQ�LQ�GH�JURRWWHNODVVH�YDQ����
WRW����KHFWDUH�ZDV�RSYDOOHQG�JHULQJ��+LHU�ZHUG�GH�ZLQVW�HFKWHU�EHKDDOG�GRRU�
HHQ�GDOLQJ�YDQ�KHW�DDQWDO�DUEHLGVNUDFKWHQ��,Q� ¶0DDV�HQ�:DDO�ZHVW·�ZDV�KHW�
]HOIGH� SDWURRQ�ZDDUQHHPEDDU� LQ� GH� NODVVH� YDQ� ��� WRW� ��� KHFWDUH�� ,Q� EHLGH�
VWUHHNYHUEHWHULQJHQ�QDP�KHW� DDQWDO�SURGXFWLH�HHQKHGHQ�SHU� DUEHLGVNUDFKW� DI�
RS� GH� EHGULMYHQ�PHW�PHHU� GDQ� ��� KHFWDUH� JURQG��1D� GH� VWUHHNYHUEHWHULQJ�
EOHNHQ�GH�PHHVWH�EHGULMYHQ�LQ�GH�EHGULMIVJURRWWHNODVVH�YDQ����WRW����KHFWDUH�
KHW� QLYHDX� YDQ� ��� SURGXFWLH�HHQKHGHQ� WH� KDOHQ�� 0HUNZDDUGLJHUZLMV� WUDG�
GDDUERYHQ�HHQ�YHUVOHFKWHULQJ�YDQ�GH�WRHVWDQG�RS��+HW�JLQJ�KLHU�RYHULJHQV�RP�
VOHFKWV�WZHH�EHGULMYHQ��,Q�GH�VWUHHNYHUEHWHULQJ�¶0DDV�HQ�:DDO�ZHVW·�ZDV�KHW�
HLQGUHVXOWDDW� JXQVWLJHU��+LHU� VWHHJ� KHW� DDQWDO� SURGXFWLH�HHQKHGHQ� SHU� 9$.�
QDDU�������PDDU�GH�XLWJDQJVVLWXDWLH�������ZDV�JXQVWLJHU�GDQ�LQ�GH�¶%RPPHOHU�
ZDDUG�RRVW·���
�

������������������������������������������������

« «�¬ � � � �_�'��� � �=��� � � � � ��� �o��_� � � �S®�¯�¨�°�ª
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7DEHO������*HPLGGHOG�DDQWDO�DUEHLGVNUDFKWHQ�SHU�EHGULMI�LQ�GH�VWUHHNYHUEHWHULQJHQ�

¶%RPPHOHUZDDUG�RRVW·�HQ�¶0DDV�HQ�:DDO�ZHVW·������������
� %RPPHOHUZDDUG�RRVW� 0DDV�HQ�:DDO�ZHVW�

� ����� ����� ����� �����

�����KD� ����� ����� ����� �����

������KD� ����� ����� ����� �����

������KD� ����� ����� ����� �����

������KD� ����� ����� ����� �����

!����KD� ����� ����� ����� �����±.² ³
´(µ
¶�· ¸ ¹ ¹_º'»�¹ ¸ ¼=¹�· ¹ ¸ ½ ¾ ¿�À�Á�Â!Â.¹_Ã ¹ ¸ Ä�Å�Å�¸ Æ'Ç Á=Á�È_·�É'Ê
Ë(Ì'Ç�É'Ê�Í@ÎÐÏ Ñ@Ò Ó�Ò�Ñ@Ò Ô�Ò Õ7Ö�´Ø×ÚÙ'È È ¹_¾�ÛØÅ=Å�È�¹_¾ÝÜÞÅ�Å�Ã ß&¶�· ¸ ¹ ¹_º'»�¹ ¸ ¼=¹�· ¹ ¸ ½ ¾ ¿
ÛØÅ�Å�È�¹_¾ÝÜÞÅ�Å�Ã Ç�ÜÞ¹ È_·�É'Ê
Ë(Ì'Ç�É'Ê�Í@ÎÐÏ Ñ@Ò Ó�Ò�Ñ@Ò Ô�Ò(à á@â�ã:äSå Õ Ò
�
,Q�GH�NRPJURQGHQ�YDQ�GH�¶7LHOHUZDDUG�ZHVW·�ZDV�HU�HHQ�JHULQJH�GDOLQJ�SHU�
EHGULMI��QDPHOLMN�YDQ������QDDU������9$.��*H]LHQ�GH�YHUJURWLQJ�YDQ�GH�EH�
GULMYHQ�PRHW�GLW�EHVFKRXZG�ZRUGHQ�DOV�HHQ�UHODWLHYH�YRRUXLWJDQJ��'DW�EOLMNW�
RRN�XLW�KHW�IHLW�GDW�KHW�DDQWDO�WH�EHZHUNHQ�KHFWDUHV�SHU�DUEHLGVNUDFKW�IRUV�WRH�
QDP��WRW����SURFHQW����
,Q�GH�%RPPHOHUZDDUG�ZDV�VOHFKWV�RS�GH�EHGULMYHQ�YDQ����WRW����KHFWDUH�

KHW� DDQWDO� DUEHLGVNUDFKWHQ� VXEVWDQWLHHO� DIJHQRPHQ�� ,Q�GH� DQGHUH� FDWHJRULHsQ�
ZDV�GRRU�SURGXFWLYLWHLWVYHUKRJLQJ�JHWUDFKW� HHQ� UHGHOLMN�EHVWDDQ�YRRU�GH� DU�
EHLGVNUDFKWHQ� WH� YHU]HNHUHQ�� 'H� ODQJ]DPH� DIQDPH� ODDW� ]LFK� GHHOV� YHUNODUHQ�
GRRU�GH�JH]LQVVWUXFWXXU�YDQ�GH�DUEHLG�RS�GH�EHGULMYHQ��'H�DUEHLG�ZDV�HU�ELM�
ZLM]H�YDQ�VSUHNHQ�JUDWLV��0DDU�YROJHQV�GH�VWUHHNYHUEHWHULQJVFRPPLVVLH�PRHVW�
GH�DUEHLGVSURGXFWLYLWHLW�RRN�LQ�GDW�JHYDO�ZRUGHQ�RSJHYRHUG��DQGHUV�ZDV�PHQ�
QLHW�LQ�VWDDW�GH�PHHZHUNHQGH�JH]LQVOHGHQ�YROGRHQGH�WH�EHORQHQ��,Q�¶0DDV�HQ�
:DDO�ZHVW·�ZDUHQ� GH� UHVXOWDWHQ�ZDW� GDW� EHWUHIW� DDQ]LHQOLMN� EHWHU��$O�PHW� DO�
ZDV�PHQ�LQ�GH�¶%RPPHOHUZDDUG�RRVW·�LQ�VWDDW�JHEOHNHQ�RP�GH�SURGXFWLYLWHLW�
SHU�DUEHLGVNUDFKW�WH�YHUKRJHQ�QDDU�ELMQD����SURGXFWLH�HHQKHGHQ��JHQRHJ�RP�
HHQ� IDEULHNVDUEHLGHUVLQNRPHQ� WH�YHUZHUYHQ��PDDU� WH�ZHLQLJ�YRRU�HHQ�ERHU�
RQGHUQHPHU��1RJ�VWHHGV�ZHUG�ELM����SURFHQW�YDQ�GH�EHGULMYHQ�PLQGHU�GDQ����
SURGXFWLH�HHQKHGHQ� SHU� DUEHLGVNUDFKW� JHWHOG�� ��� SURFHQW� KDDOGH� ��� WRW� ���
SURGXFWLH�HHQKHGHQ�SHU�DUEHLGVNUDFKW�HQ�VOHFKWV���SURFHQW�VWHHJ�ERYHQ�GH����
XLW��/DDWVWJHQRHPGH�EHGULMYHQ�KDGGHQ�RS�GH�ODQJH�WHUPLMQ�GH�EHVWH�RQWZLN�
NHOLQJVNDQVHQ�� 0HQ� NDQ� GXV� QLHW� FRQFOXGHUHQ� GDW� GH� VWUHHNYHUEHWHULQJ� GH�
RQWZLNNHOLQJ�YDQ�GH�EHGULMYHQ�YROGRHQGH�JHVWLPXOHHUG�KDG��'H�%RPPHOHU�
ZDDUG�EOHHI�HHQ�]RUJHQNLQG��
2YHU� GH�=HHXZVH� VWUHHNYHUEHWHULQJHQ� RQWEUHNHQ� JHWDOVPDWLJH� JHJHYHQV��

,Q�¶.RHZDFKW·�FRQVWDWHHUGH�PHQ�ZHO�GDW�KHW�DDQWDO�SURGXFWLH�HHQKHGHQ��RQ�
GDQNV� GH� LQWHQVLHYH� YRRUOLFKWLQJ� JHGXUHQGH� GH� VWUHHNYHUEHWHULQJ�� WH� JHULQJ�
ZDV�JHVWHJHQ��(Q�LQ�¶:DOFKHUHQ·��ZDDU�ELM�DDQYDQJ�YDQ�GH�VWUHHNYHUEHWHULQJ�
HHQ�WH�ODDJ�EHZHUNLQJVHIIHFW�HQ�HHQ�WH�KRJH�DUEHLGVEH]HWWLQJ�EHVWRQG��ZDV�QD�
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DIORRS�GH�VLWXDWLH�ZHOLVZDDU�YHUEHWHUG��PDDU�QLHW�ZHUNHOLMN�JH]RQG�JHZRUGHQ��
+HW�DDQWDO�SURGXFWLH�HHQKHGHQ�SHU�EHGULMI�QDP�LQ�GH�GULH�1RRUG�%UDEDQWVH�
VWUHHNYHUEHWHULQJHQ�GLH�EHJRQQHQ�LQ�GH�MDUHQ�YLMIWLJ�VXEVWDQWLHHO�WRH��$DQJH�
]LHQ�GH�DUEHLGVEH]HWWLQJ�SHU�EHGULMI�GDDOGH��OHLGGH�GDW�WHYHQV�WRW�HHQ�KRJH�VWLM�
JLQJ�YDQ�GH�DUEHLGVSURGXFWLYLWHLW��,Q� ¶6RPHUHQ�/LHURS·� VWHHJ�KHW�DDQWDO�SUR�
GXFWLH�HHQKHGHQ�SHU�9$.�PHW����SURFHQW��LQ�/HHQGH�PHW����SURFHQW�HQ�LQ�
$VWHQ� ]HOIV�PHW� ��� SURFHQW��:HOOLFKW� VSHHOW� KLHU�PHH�GDW� YHHO� ERHUHQ]RRQV�
KXQ�JHOXN�HOGHUV� ]RFKWHQ��9DQ�GH�1RRUG�%UDEDQWVH� VWUHHNYHUEHWHULQJHQ�GLH�
LQ� GH� MDUHQ� ]HVWLJ� EHJRQQHQ� ]LMQ� GH]H� JHJHYHQV� QLHW� EHNHQG�� 2RN� YDQ� GH�
/LPEXUJVH�VWUHHNYHUEHWHULQJHQ�RQWEUHNHQ�GH�JHJHYHQV��:HO�LV�EHNHQG�GDW�LQ�
¶'H�5RHUVWUHHN·�KHW�DDQWDO�SURGXFWLH�HHQKHGHQ�SHU�EHGULMI�WRHQDP��
2S�JURQG�YDQ� DO�GH]H�JHJHYHQV�NDQ�JHFRQFOXGHHUG�ZRUGHQ�GDW�GH�RQW�

ZLNNHOLQJ�YDQ�GH�DUEHLGVSURGXFWLYLWHLW�ZLVVHOGH�SHU�VWUHHNYHUEHWHULQJVJHELHG��
2YHU�KHW�JHKHHO�JHQRPHQ�VWHHJ�GH]H�LHWV�VQHOOHU�GDQ�RS�YHUJHOLMNEDUH�EHGULM�
YHQ� LQ� QLHW�VWUHHNYHUEHWHULQJVJHELHGHQ�� ,Q� GLW� RS]LFKW� OLMNW� GH� YRRUOLFKWLQJ�
QDDU� DDQOHLGLQJ� YDQ� KHW� VWUHHNYHUEHWHULQJVSURJUDPPPD� HQLJH� YUXFKWHQ� WH�
KHEEHQ� DIJHZRUSHQ��0DDU�� ]R� DOV� LQ�KHW�YRRUJDDQGH�KHUKDDOGHOLMN�ZHUG�JH�
WRRQG��YROJGHQ�ERHUHQ�QLHW�SHU�GHILQLWLH�GH�DGYLH]HQ�YDQ�GH�YRRUOLFKWHUV��'XV�
NDQ�GLW�VXFFHV�QLHW�DOOHHQ�RS�KHW�FRQWR�YDQ�GH�VWUHHNYHUEHWHULQJ�ZRUGHQ�JH�
VFKUHYHQ��
�
6DPHQYDWWLQJ�HQ�DQDO\VH�
'H�%UXLQ�KLHOG�DOV�ULMNVODQGERXZFRQVXOHQW�WHU�JHOHJHQKHLG�YDQ�GH�LQVWHO�

OLQJ� YDQ� GH� VWUHHNYHUEHWHULQJ� ¶:DOFKHUHQ·� RS� ��� MXOL� ����� HHQ� OH]LQJ� RYHU�
GRHO� HQ�ZHUNZLM]H� YDQ� GH� DJUDULVFKH� VWUHHNYHUEHWHULQJ��+LM� QRHPGH� GDDULQ�
HQNHOH�UHVXOWDWHQ��,Q�GH�VWUHHNYHUEHWHULQJ� ¶'ULH�*HPHHQWH·� �5RWWHYDOOH�H�R���
EHKDDOGHQ�ERHUHQ�����JXOGHQ�RYHUVFKRW�SHU�KHFWDUH�PHHU�GDQ�RS�YHUJHOLMNED�
UH�EHGULMYHQ�HOGHUV�LQ�GH�UHJLR��,Q�¶6SLHU�:LMVWHU·�QDP�KHW�LQNRPHQ�PHW�����
JXOGHQ�PHHU� WRH� GDQ�RS� YHUJHOLMNEDUH�'UHQWVH�/(,�EHGULMYHQ��'H�PHONYHW�
SURGXFWLH�VWHHJ�HU�WRW�ERYHQ�KHW�ODQGHOLMN�JHPLGGHOG��QDPHOLMN�WRW�����NLOR�
JUDP�� ,Q� ¶9RUVWHQERVFK·� ZDV� GH� DUEHLGVSURGXFWLYLWHLW� WRHJHQRPHQ� PHW� ���
SURFHQW�LQ�YLHU� MDDU��LQ�¶%HOWUXP·�PHW����SURFHQW��,Q�GLW� ODDWVWH�JHELHG�VWHHJ�
KHW�LQNRPHQ�LQ�YLHU�MDDU�PHW�WZHHGXL]HQG�JXOGHQ��LQ�YHUJHOLMNEDUH�JHELHGHQ�
VOHFKWV� PHW� ]HYHQKRQGHUG� JXOGHQ� æ ç � +HW� ZDUHQ� GH� NOHLQH� YRRUEHHOGHQ� GLH�
ERHUHQ� LQ�QLHXZH� VWUHHNYHUEHWHULQJHQ�PRHVWHQ�RYHUWXLJHQ� YDQ�KHW� QXW� YDQ�
HHQ�JHwQWHQVLYHHUG�YRRUOLFKWLQJVSURJUDPPD��
'H�:DJHQLQJVH�PRGHUQLVHULQJVWKHVH�ZHUG�YLD�KHW� VWUHHNYHUEHWHULQJVSUR�

JUDPPD�LQ�GH�SUDNWLMN�JHEUDFKW��(pQ�YDQ�GH�EHODQJULMNVWH�NHQPHUNHQ�ZDV�GH�
LQWHJUDOH�YRRUOLFKWLQJ��GDW�ZLO�]HJJHQ�GDW�GH�ODQGERXZNXQGLJH��EHGULMIVWHFK�
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QLVFKH���KXLVKRXGHOLMNH�HQ�DJUDULVFK�VRFLDOH�YRRUOLFKWLQJ�DOV�ppQ�SDNNHW�ZHUG�
DDQJHERGHQ��9DQXLW�GLH�PRGHUQLVHULQJVWKHVH�EH]LHQ�PRHVW�YLD�GH�KXLVKRXGH�
OLMNH�HQ�DJUDULVFK�VRFLDOH�YRRUOLFKWLQJ�KHW�JH]LQ�ZRUGHQ�EHwQYORHG��%HwQYORH�
GLQJ�RS�EHGULMIVPDWLJ�QLYHDX�JHEHXUGH�YLD�GH�ODQGERXZNXQGLJH�YRRUOLFKWLQJ��
'H�5/9'� ]HWWH� GH� WHFKQLVFKH� YRRUOLFKWLQJ� YDQ� KHW� VWUHHNYHUEHWHULQJVSUR�
JUDPPD�RS��PDDU�GH�GLHQVW�ZLOGH�YLD�GLH�YRRUOLFKWLQJ�RRN�HHQ�PHQWDOLWHLWV�
YHUDQGHULQJ�ELM�ERHUHQ�WHZHHJ�EUHQJHQ��(pQ�EHODQJULMN�HOHPHQW�LQ�GLH�PHQ�
WDOLWHLWVYHUDQGHULQJ�ZDV� HHQ� SURIHVVLRQDOLVHULQJ� YDQ� KHW� ERHU�]LMQ� DOV� RQGHU�
QHPHU��+HW�ERHU�]LMQ�ZDV�QLHW�ODQJHU�SULPDLU�HHQ�LGHQWLWHLW��PDDU�LQ�GH�HHUVWH�
SODDWV� HHQ� UDWLRQHHO� HFRQRPLVFK� KDQGHOHQ�� 'H� YRRUW]HWWLQJ� YDQ� KHW� EHGULMI�
GRRU�GH�RXGVWH�]RRQ�ZDV�QLHW� ODQJHU�KHW�KRRIGGRHO��PDDU�ZLQVWPD[LPDOLVH�
ULQJ��
,Q� GLW� KRRIGVWXN� ZHUG�

GH�YUDDJ�JHVWHOG�LQ�KRHYHU�
UH� GH� ODQGERXZNXQGLJH�
YRRUOLFKWLQJ� LQ� GH� VWUHHN�
YHUEHWHULQJ�GH�PRGHUQLVH�
ULQJ� YDQ� GH� EHGULMYHQ� EH�
YRUGHUGH�� $DQ� GH� KDQG�
YDQ� HHQ� DDQWDO� VWUDWHJLHsQ�
LV� QDJHJDDQ� RI� GH� DUEHLGV�
SURGXFWLYLWHLW� VWHHJ�� 'H�
RQWZLNNHOLQJHQ� LQ�GH�YHU�
VFKLOOHQGH� VWUHHNYHUEHWH�
ULQJHQ�ZDUHQ�]HHU�JHGLIIH�
UHQWLHHUG��:LH�GH�RQWZLN�
NHOLQJHQ�YLD�GH�VWUDWHJLHsQ�
YROJW��YDOW�LQ�HON�JHYDO�ppQ�
]DDN�RS��1LHW�LQ�GH�MDUHQ�YLMIWLJ��PDDU�LQ�GH�MDUHQ�]HVWLJ�WUDG�HU�HHQ�EHGXLGHQ�
GH�YHUDQGHULQJ�RS�LQ�GH�EHGULMIVVWLMOHQ��,Q�GH�MDUHQ�YLMIWLJ�]HWWHQ�GH�ULMNVODQG�
ERXZFRQVXOHQWHQ�QRJ�LQ�RS�GH�YRRUW]HWWLQJ�YDQ�JHPHQJGH�EHGULMYHQ��]LM�KHW�
PHW�HHQ�EHSHUNWHU�SURGXFWLHSDNNHW��,Q�GH�MDUHQ�]HVWLJ�NRQGLJGHQ�]LFK�GH�UL�
JRXUHX]H� EHGULMIVYHUJURWLQJHQ� HQ� GH� YHUUHJDDQGH� SURGXFWVSHFLDOLVDWLHV� QD�
GUXNNHOLMN�LQ�KHHO�1HGHUODQG�DDQ��'H]H�]RXGHQ�]LFK�LQ�GH�GHFHQQLD�GDDUQD�RS�
JURWH�VFKDDO�YROWUHNNHQ��,Q�GH�VWUHHNYHUEHWHULQJHQ�SLNWHQ�GH�YRRUOLFKWHUV�GH]H�
ODQGHOLMNH�WHQGHQV�VWHHGV�YDNHU�RS��
'H�UDWLRQDOLVDWLH�YDQ�DUEHLG�HQ�GH�JHRSWLPDOLVHHUGH�LQ]HW�YDQ�NDSLWDDOJRH�

GHUHQ�ZDUHQ�GH�OHLGHQGH�SULQFLSHV�LQ�GH�VWUHHNYHUEHWHULQJHQ��'LH�YHURRU]DDN�
WHQ�RQGHU�DQGHUH�GDW�GH�NOHLQHUH�ERHUHQ��RI�GHJHQHQ�GLH�GH�ERHUGHULM�DOV�QH�
YHQZHUN]DDPKHLG�EHVWLHUGHQ��VWHHGV�PHHU�EXLWHQ�GH�SURJUDPPD·V�NZDPHQ�WH�
VWDDQ��$OV�GRHOJURHS�ZDUHQ�]LM�VOHFKWV� LQWHUHVVDQW�RS�KHW�PRPHQW�GDW�]H�KXQ�

([FXUVLH�YDQ�GH�VWUHHNYHUEHWHULQJ�¶'ULH�*HPHHQWHQ·�QDDU�
GH�VWUHHNYHUEHWHULQJ�´/DQG�YDQ�*XOSHQ·��
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ODQG�ZLOGHQ�DIVWDDQ��8LW�GH�DQDO\VH�YDQ�GH�SURGXFWLH�HHQKHGHQ�HQ�LQ]HW�YDQ�
DUEHLG�EOLMNW�GDW�GH�YRRUOLFKWLQJ�UHVXOWDWHQ�KDG��9DDN�ERHNWH�PHQ�LQ�VWUHHN�
YHUEHWHULQJHQ�� RRN� LQ� YHUJHOLMNLQJ� PHW� QDEXULJH� RI� YHUJHOLMNEDUH� JHELHGHQ�
HOGHUV��JRHGH�YRRUXLWJDQJ��5HJHOPDWLJ�PRHVW�PHQ�HFKWHU�RRN�HUNHQQHQ�GDW�
KHW� UHVXOWDDW� XLWEOHHI� RI� SRVLWLHYH� RQWZLNNHOLQJHQ� QLHW� ]RQGHU� PHHU� WRHJH�
VFKUHYHQ�NRQGHQ�ZRUGHQ�DDQ�GH�VWUHHNYHUEHWHULQJVDFWLYLWHLWHQ��+HW�HIIHFW�YDQ�
GH�VSHFLDOH�YRRUOLFKWLQJ�OLHW�]LFK�GXV�QLHW�LQ�DOOH�RS]LFKWHQ�HYHQ�GXLGHOLMN�PH�
WHQ��
'H�PRGHUQLVHULQJVWKHVH�YDQ�GH�:DJHQLQJVH�VRFLRORJHQ�VWHOGH�HHQ�LQWHJUD�

OH�EHQDGHULQJ�YDQ�KHW�ERHUHQEHGULMI��HQ�JH]LQ�FHQWUDDO��:DQQHHU��YRRUXLWOR�
SHQG�RS�GH� GHILQLWLHYH� FRQFOXVLHV�� GH]H� WKHVH� JHUHODWHHUG�ZRUGW� DDQ� GH� EH�
GULMIVHFRQRPLVFKH�HQ�ODQGERXZWHFKQLVFKH�RQWZLNNHOLQJHQ�LQ�GH�VWUHHNYHUEH�
WHULQJ��GDQ�NDQ�PHQ�VWHOOHQ�GDW�GH]H�GRRUZHUNWH��'DW�GH�YRRUOLFKWHUV�YDQXLW�
GH�WKHVH�ZHUNWHQ��EOLMNW�RQGHU�DQGHUH�XLW�KXQ�SRJLQJHQ�ERHUHQ�RYHU�WH�KDOHQ�
PHHU�YUHHPG�NDSLWDDO�LQ�KXQ�EHGULMI�WH�VWHNHQ�RI�XLW�KXQ�NHX]HV�RP��ELMYRRU�
EHHOG�ELM�KHW�LQULFKWHQ�YDQ�YRRUEHHOGREMHFWHQ��¶ORFDO�OHDGHUV·�LQ�WH�VFKDNHOHQ��
'H� KLHUYRRU� JHVFKHWVWH�PRGHUQLVHULQJ� YDQ� GH� ODQGERXZ�²� LQ� GH� YRUP� YDQ�
UDWLRQDOLVHULQJ��PHFKDQLVHULQJ�HQ�VDQHULQJ�²�ZDV�HHQ�ODQGHOLMNH�RQWZLNNHOLQJ��
'H�YRRUOLFKWHUV�VODDJGHQ�HULQ�RP�HHQ�GHHO�YDQ�GH�ERHUHQ�LQ�VWUHHNYHUEHWHULQ�
JHQ�DDQVOXLWLQJ�WH�ODWHQ�YLQGHQ�ELM�GH�ODQGHOLMNH�ODQGERXZWHFKQLVFKH�RQWZLN�
NHOLQJHQ���
0LQLVWHULH�HQ�VWDQGVRUJDQLVDWLHV�]HWWHQ�LQ�GH�WZHHGH�KHOIW�YDQ�GH�MDUHQ�]HV�

WLJ�VWHHGV�YDNHU�LQ�RS�EHGULMYHQ�PHW�JRHGH�RYHUOHYLQJVNDQVHQ��,Q�SODDWV�YDQ�GH�
VWUHHNVJHZLM]H�EHQDGHULQJ�NZDP�GDDUGRRU�GH� LQGLYLGXHOH�EHGULMIVEHQDGHULQJ�
YRRURS�WH�VWDDQ��'LW�ZHUG�YHUVWHUNW�GRRUGDW�SURGXFWVSHFLDOLVDWLH�HYHQHHQV�RP�
HHQ�LQGLYLGXHOH�VEHQDGHULQJ�YURHJ��'LW�EHWHNHQGH�GDW�KHW�VWUHHNYHUEHWHULQJV�
SURJUDPPD�� GDW� LQ� EHODQJULMNH� PDWH� RS� HHQ� FROOHFWLHYH� EHQDGHULQJ� YDQ� GH�
ERHUHQ�JHULFKW�ZDV��HLQG�MDUHQ�]HVWLJ�DFKWHUKDDOG�ZDV��'LW�EOLMNW�HHQV�WH�PHHU�
ZDQQHHU�GH�EOLN�ZRUGW�JHZHQG�QDDU�GH�DQGHUH�YRUPHQ�YDQ�YRRUOLFKWLQJ��
�
�


