
���

$YRQWXXUOLMNH�ERRPVWDPNDQRWRFKW�
�
-HURHQ�)ODPPDQ�HQ�$QWRQ�YDQ�GH�+HXYHO�
�
'H� H[SHULPHQWHOH� DUFKHRORJLH� NHQW� HHQ� EUHHG�
YHOG� YDQ� EHRHIHQDDUV�� YDQ� DPDWHXU�DUFKHR�
ORJHQ�GLH� LQ� KXQ� YULMH� WLMG� GLYHUVH�NOHLQH�H[SHUL�
PHQWHQ� GRHQ� WRW� DUFKHRORJHQ� GLH� DDQ� GH�
XQLYHUVLWHLWHQ� YHUVFKLOOHQGH� SURHYHQ� XLWYRHUHQ��
2RN�GH�DDUG�YDQ�GH�H[SHULPHQWHQ�HQ�KHW�QLYHDX�
YDQ� YHUNODULQJ� YDQ� GH]H� H[SHULPHQWHQ� LV� LQ� WH�
GHOHQ� LQ� HHQ� DDQWDO� FDWHJRULHsQ�� 'H�
EHODQJULMNVWH� LQGHOLQJ� LV� GLH� YDQ�GH�YHUNODULQJV�
QLYHDX·V�� :RUGW� KHW� UHVXOWDDW� YHUNUHJHQ� YDQXLW�
HHQ� LQWXwWLHYH� YHUNODULQJ� YDQ� HHQ� HHQPDOLJ�
H[SHULPHQW�RI�ZRUGW�HU�HHQ�V\VWHPDWLVFKH�UHHNV�
YDQ� SURHYHQ� RSJH]HW� ZDDUELM� GH� RSJHGDQH�
HUYDULQJ� VWHHGV� RSQLHXZ� ZRUGW� JHEUXLNW�� 'H�
RQGHUYHUGHOLQJ� YDQ� GH� YHUVFKLOOHQGH� QLYHDX·V�
EHUXVW�RS�GH� LQYORHG�YDQ�GH�PDWH�YDQ�HUYDULQJ�
YDQ� GH� XLWYRHUGHU�RQGHU]RHNHU� HQ� GH� FRQWUROH�
RS� GH� YDULDEHOHQ� ELM� HHQ� H[SHULPHQW� RS� GH�
YHUNODULQJ� YDQ� GH� FRQFOXVLH� YDQ� HHQ� H[SHUL�
PHQW��(HQ�YRRUEHHOG�YDQ�H[SHULPHQW�ZDDUELM�GH�
FRQFOXVLH� LQWXwWLHI�� G�Z�]�� GRRU� HHQ� ppQPDOLJH�
SURHI�� YHUNODDUG� ZRUGW� LV� GH� WRFKW� LQ� HHQ�
ERRPVWDPNDQR�RYHU�KHW�,-VVHOPHHU�LQ�������
�
$QWRQ�YDQ�GH�+HXYHO�EHJHOHLGGH�GHVWLMGV�LQ�KHW�
1DWXXUSDUN� ELM� /HO\VWDG� GH� ERXZ� YDQ� HHQ�
EURQVWLMGERHUGHULM�� +LM� NZDP� RS� KHW� LGHH� RP�
PHW� HHQ� ERRPVWDPNDQR� HHQ� WRFKW� WH� PDNHQ�
RYHU� KHW� ,-VVHOPHHU�� 'H� PRWLYDWLH� DFKWHU� GLW�
H[SHUL�PHQW�ZDV�YRRU�GH�SDUWLFLSDQWHQ�GH�YUDDJ�
RI� HHQ� GHUJHOLMNH� WRFKW� LQ� HHQ� NDQR� PRJHOLMN�
ZDV��ZHONH�EHOHYHQLV�GLW� LQ�YHUJHOLMNLQJ�PHW�KHW�
YHUOH�GHQ� RSOHYHUGH� HQ� YHUGHUH� SUDNWLVFKH�
YUDJHQ� RYHU� WLMG�� VQHOKHLG� HQ� WHFKQLVFKH�
PRJHOLMN�KHGHQ��
1D� XLWYRHULJ� RQGHU]RHN� QDDU� YHUVFKLOOHQGH�
NDQRW\SHQ� LV� EHVORWHQ� GH�(QJHOVH� NDQRYRQGVW�
XLW�%ULJJ�DDQ�GH�(QJHOVH�RRVWNXVW�DOV�XLWJDQJV�
SXQW� WH� QHPHQ�� 'H]H� NDQR� GDWHHUW� XLW� GH�
EURQVWLMG� �FD�� ����� %&�� 0F*UDLO� ������ S������
1DDVW� KHW� YHU]DPHOHQ� YDQ� GH� DUFKHRORJLVFKH�
JHJHYHQV� KHHIW� GH� NDQRERXZHU��$QWRQ�YDQ�GH�
+HXYHO�� ]HOI� RRN� GLYHUVH� ERRPVWDPNDQR·V�
JHPDDNW��'H�ERRW�XLW�%ULJJ�KHHIW�HHQ�DIJHURQGH�
YLHUNDQWH�GZDUVGRRUVQHGH��9DQ�GH�URQGH�ERHJ�
LV� VOHFKWV� KHW� RQGHUVWH� JHGHHOWH� EHZDDUG�
JHEOHYHQ�� 'H� DFKWHU]LMGH� LV� JHPDDNW� PHW� HHQ�
SODQN�� GLH� GZDUV� RS� KHW� YDDUWXLJ� LQ� HHQ�
VSRQQLQJ� LV� LQJHODWHQ�� 9ODN� DFKWHU� GH]H�
¶DFKWHUVSLHJHO·� ]LMQ� WZHH� JDWHQ� LQ� KHW� ERRUG�
JHPDDNW�� 'H]H� ]LMQ� ZDDUVFKLMQOLMN� YRRU� KHW�
PDNHQ� YDQ� HHQ� WUHNYHUEDQG�� GDW� G�P�Y�� HHQ�

JHVSDQQHQ� WRXZ�ELMHONDDU�ZRUGW�JHKRXGHQ��]LH�
DIE�� ����'H�ERYHQUDQGHQ� YDQ�GH�ERRUG�VWHNHQ�
DDQ�GH�DFKWHU]LMGH� LHWV�GRRU��]RGDW�PHQ�ELM�KHW�
WH� ZDWHU� GXZHQ� YDQ� GH� NDQR� PHHU� KRXYDVW�
KHHIW��'H�%ULJJ�NDQR� LV� ELMQD� ���PHWHU� ODQJ�� ��
PHWHU�KRRJ�HQ�����PHWHU�EUHHG��

$IE����'HWDLOWHNHQLQJ�YDQ�GH�DFKWHU]LMGH�YDQ�GH�%ULJJ�
NDQR�
�
9RRU� KHW� YDDUH[SHULPHQW� LV� JHNR]HQ� YRRU� HHQ�
NOHLQH� XLWYRHULQJ�YDQ�GH�%ULJJ�NDQR��'H�ERRP�
VWDPNDQR� LV�JHPDDNW�YDQ�HHQ�SRSXOLHU�YDQ�����
PHWHU� OHQJWH� HQ� HHQ�JHPLGGHOGH�GLDPHWHU�YDQ�
���FHQWLPHWHU��'H�NDQR� LV�GRRU�ppQ�SHUVRRQ�LQ�
RQJHYHHU� ��� XXU� PHW� LM]HUHQ� JHUHHGVFKDS�
JHPDDNW�� 8LWHLQGHOLMN� ZDV� GH� NDQR� ���� PHWHU�
ODQJ�� ��� FHQWLPHWHU� EUHHG� HQ� ��� FHQWLPHWHU�
KRRJ� �ERRUGKRRJWH��� 7HJHQ� KHW� LQVODDQ� YDQ�
ZDWHU� LV�GH�ERHJ�HQNHOH�FHQWLPHWHUV�KRJHU�GDQ�
GH� JDQJERRUG� JHODWHQ�� 7HYHQV� ]LMQ� HU�� RP�
GH]HOIGH� UHGHQ�� OHUHQ� ODSSHQ�RS�GH�SODDWV�YDQ�
GH� EHQHQ� YDQ� GH� URHLHUV� JHVSDQQHQ�� 'H�
SHGGHOV� PHW� ODQJH� EODGHQ� ]LMQ� JHPDDNW� YDQ�
HVVHQKRXW�� 'H� SHGGHO� GLH� JHYRQGHQ� LV� LQ�
8ONHVWUXS�/\QJ��'N��KHHIW�PRGHO�JHVWDDQ��
9RRUGDW� GH� GDDGZHUNHOLMNH� RYHUWRFKW� ]RX�
SODDWVYLQGHQ�� KHEEHQ�GH�YLHU�RSYDUHQGHQ�HHUVW�
HHQ�ZHHN� XLWJHEUHLG� JHRHIHQG��+LHUELM�ZDV�KHW�
WHVWHQ� YDQ�GH� VWDELOLWHLW�HQ�GH�YDDUWHFKQLHN�KHW�
EHODQJULMNVWH�� $OOH� NDQRsUV� ]RUJGHQ� YRRU� GH�
YRRUWVWXZLQJ�� PDDU� LHGHU� KDG� HHQ� VSHFLILHNH�
WDDN�� GH� DFKWHUVWH� ZDV� URHUJDQJHU�� GH� WZHH�
PLGGHOVWH� KRRVGHQ� LQ� JHYDO� YDQ� QRRG� HQ� GH�
YRRUVWH� JDI� KHW� SHGGHOWHPSR� DDQ�� 'H� ¶EUHGH·�
YODNNH� ERGHP� HQ� GH� UHFKWH� ZDQGHQ� ]RUJGHQ�
$IE����2YHU]LFKWVWHNHQLQJ�YDQ�GH�H[SHULPHQWHOH�NDQR��



���

�
YRRU�HHQ�VWDELHOH�OLJJLQJ�LQ�KHW�ZDWHU��'H�ODQJH�
UHFKWH� ZDQGHQ� IXQFWLRQHHUGH� DOV� HHQ� ]ZDDUG��
ZDDUGRRU�GH�ERRW�NRHUVYDVW�YRHU��
2S� ���DXJXVWXV�����EHJRQ�PHQ�DDQ�GH�RYHU�
WRFKW�YDQ�/HO\VWDG�QDDU�(QNKXL]HQ��HHQ�DIVWDQG�
YDQ� RQJHYHHU� ��� NLORPHWHU�� $DQ� ERRUG� ZDUHQ�
YLHU�� LQ� EURQVWLMGNOHGLQJ� JHKXOGH� NDQRsUV�� GLH�
JH]DPHOLMN�������NLORJUDP�ZRJHQ��$OV�EDJDJH�
ZDV� RQGHU� DQGHUH� EURQ]HQ�JHUHHGVFKDS�� HWHQ�
HQ�GULQNHQ� HQ� HQNHOH� EDNMHV� RP�ZDWHU�PHH�WH�
KR]HQ�PHHJHQRPHQ��2S�KHW�PRPHQW�YDQ�YHU�
WUHN�ZDV� KHW� OLFKW� EHZRONW�ZHHU�PHW�HHQ�ZLQG�
NUDFKW� YDQ� YLHU�HQ�HHQ�KDOI� %HDXIRUW�� 'LW� ZDV�
HHQ� NULWLVFKH� ZLQG�� RPGDW� PHQ� GDDUELM� QLHW�
]HNHU�ZDV�RI�PHQ�ZHO�RI�QLHW�NRQ�XLWYDUHQ��
'H� WRFKW� LV� JOREDDO� LQ� GULH� IDVHQ� WH� YHUGHOHQ��
*HGXUHQGH�GH�HHUVWH�IDVH�VWRQG�GH�ZLQG�GLDJR�
QDDO�DFKWHURS�GH�ERRW��UXLPH�ZLQG���(U�ZDV�HHQ�
JROIVODJ� PHW� WRSSHQ� RP� GH� �� j� ��PHWHU�� HHQ�
NRUWH� JROIVODJ� GLH� NHQPHUNHQG� LV� YRRU� KHW�
,-VVHOPHHU��'LW�KDG�WRW�JHYROJ�GDW�GH�NDQR�QLHW�
LQ�]·Q�JHKHHO�RS�ppQ�JROI�NRQ�PHHGHLQHQ��PDDU�
GRRU� ]·Q� OHQJWH� GRRU� GH�JROYHQ� KHHQ�VWDN��2S�
HHQ�EHSDDOG�PRPHQW�ZDUHQ�GH�JROYHQ�GHUPDWH�
KRRJ� GDW� GH]H� RYHU� GH� ERRUG� QDDU� ELQQHQ�
VORHJHQ��%LQQHQ�HQNHOH�VHFRQGHQ�ZDV�GH�NDQR�
YROJHORSHQ� HQ� GUHHI� ]H� QHW� RQGHU� KHW� ZDWHU�
RSSHUYODN�� 'H� YROJERRW� YDQ� 5LMNVZDWHUVWDDW�
VFKRRW�WH�KXOS��SLNWH�GH�NDQRSORHJ�RS�HQ�KLHOS�
GH]H�YHUYROJHQV�ZHHU�RS�ZHJ��7LMGHQV�GH�WZHH�
GH�IDVH�YDQ�GH�WRFKW�������NP���ZHUG�HU�LQ�GH�
OXZWH�YDQ�GH�GLMN�JHYDUHQ��+HW�ZDWHU�ZDV�NDOP�
HQ� HU� WUDGHQ�JHHQ�SUREOHPHQ�RS�� ,Q�GH� ODDWVWH�
IDVH� VWRQG�GH�ZLQG��GLH� LQ�NUDFKW�ZDV�JHGDDOG�
QDDU�YLHU�%HDXIRUW��GLDJRQDDO�YDQ�YRUHQ��DDQ�GH�
ZLQG���(U�WUDGHQ�GH]HOIGH�SUREOHPHQ�RS�DOV�LQ��
�

�
GH� HHUVWH� IDVH�� DOOHHQ� LQ� PLQGHUH� PDWH�� +HW�
YRRUWGXUHQG� YROORSHQ� YDQ� GH� ERRW� NRQ�� PHW�
FRQWLQX� KRRVZHUN� YDQ� GH� ppQ� QD� DFKWHUVWH�
PDQ��]RGDQLJ�EHSHUNW�ZRUGHQ�GDW�GH�ERRW�EOHHI�
GULMYHQ��'H�JHKHOH�RYHUWRFKW��LQFOXVLHI�GH�WHJHQ�
VODJ� LQ�GH�HHUVWH�IDVH��GXXUGH�����XXU��*H]LHQ�
GH� DIVWDQG�YDQ����NLORPHWHU�ZDV�GH�JHPLGGHO�
GH�VQHOKHLG�PLQVWHQV�]HV�NLORPHWHU�SHU�XXU��
1D� DIORRS� YDQ� HHQ� XLWJHYRHUGH� SURHI�PRHW� HU�
DOWLMG� HHQ� YHUJHOLMNLQJ� YDQ� GH� H[SHULPHQWHOH�
UHVXOWDWHQ� PHW� GH� DUFKHRORJLVFKH� JHJHYHQV�
]LMQ�� 'LW� LV� ppQ� YDQ� GH�EDVLVSULQFLSHV� YDQ� HHQ�
H[SHULPHQW�� (FKWHU�� HHQ� YHUJHOLMNLQJ� YDQ� GH�
RYHUWRFKW� PHW� HHQ� DUFKHRORJLVFK� YRRUEHHOG� LV�
QLHW�GLUHFW�PRJHOLMN��7RFK�]LMQ�HU�LQ�KHW�YHUOHGHQ�
GLYHUVH�YDDU��HQ�RYHUWRFKWHQ�JHZHHVW��%HZLM]HQ�
KLHUYDQ� ]LMQ� RQGHU� DQGHUH� GH� YRQGVWHQ� YDQ�
NDQR·V� HQ� RRN� JURWHUH� �KDQGHOV�"�� VFKHSHQ� LQ�
'HQHPDUNHQ�HQ�(QJHODQG�HQ�GH�URWVWHNHQLQJHQ�
YDQ� VFKHSHQ� LQ� =ZHGHQ�� 2RN� ]LMQ� HU� ELMYRRU�
EHHOG�EURQ]HQ�YRRUZHUSHQ�LQ�(XURSD�JHYRQGHQ�
GLH�JHPDDNW�]LMQ�YDQ�NRSHU�HQ�WLQ�XLW�(QJHODQG��
'H� FRQFOXVLH� YRRU� GH� RSYDUHQGHQ� LV� GDW� ]LM�
ZHHU� HHQ� HUYDULQJ� ULMNHU� ]LMQ�� 'H]H� JHVODDJGH�
SRJLQJ� JHHIW� GXLGHOLMNH� LQIRUPDWLH� YRRU� HHQ�
YROJHQGH�WRFKW��(HQ�KRJH�ERHJ�ZDV�LQ�YHUEDQG�
PHW� GH� NOHLQH� JROIVODJ� QLHW� QRGLJ� HQ� RRN� GH�
OHUHQ� ODSSHQ� WXVVHQ� GH� NDQRsUV� IXQFWLRQHUHQ�
QLHW� ]RDOV� GH�EHGRHOLQJ�ZDV��$O�PHW�DO� OHYHUGH�
GH]H� WRFKW� VSHFWDFXODLUH� EHHOGHQ�RS�GLH� JRHG�
JHEUXLNW� NXQQHQ� ZRUGHQ� LQ� YRRUOLFKWLQJVILOPV�
RYHU� KHW� YHUOHGHQ�� 'H� ZHHUVRPVWDQGLJKHGHQ�
ZDUHQ�¶LGHDDO·�RP�GH�JUHQ]HQ�YDQ�GH]H�NDQR�WH�
RQGHU]RHNHQ�� 'H� WRFKW� OHYHUGH� YHHO� JHJHYHQV�
RS�YRRU�HHQ�YROJHQGH�SURHI��


