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7HOXN�3DEHDQ�DGDODK�PXDUD�VXQJDL�&LPD�

QXN� \DQJ�PHUXSDNDQ� VDODK� VDWX� GDUL� WLJD� VXQJDL�

EHVDU� \DQJ�DGD�GL� -DZD�%DUDW� \DQJ�EHUPXDUD�GL�

/DXW�-DZD�GDQ�WHUPDVXN�GDODP�.DEXSDWHQ�,QGUD�

PD\X �6MDIHL�HW� DO��������+HUDZDWL�HW� DO�� ������

6HEDJDL� HNRVLVWHP� HVWXDUL� WHOXN� LQL� SURGXNWLI�

PHQGXNXQJ� EHUEDJDL� DVSHN� NHKLGXSDQ� LNDQ� VH�

EDJDL�WHPSDW�SHPLMDKDQ��SHQJDVXKDQ��GDQ�WHPSDW�

PHQFDUL� PDNDQ� �&KDYHV� 	� %RXFKHUHDX� �����

+XLMEHUV� HW� DO�� ����� 1DJHONHUNHQ� HW� DO�� �����

.LPLUHL�HW�DO��������

,NDQ� VHULGLQJ� �$PEDVVLV� QDOXD� PHPLOLNL�

EHQWXN�WXEXK�SLSLK�GHQJDQ�SRWRQJDQ�OLQWDQJ�GRU�

VR�YHQWUDO�EHUEHQWXN�HOLSV� � ,NDQ� VHULGLQJ� WHUPD�

VXN�LNDQ�GHPHUVDO�\DQJ�PHQGLDPL�SHUDLUDQ�WURSLV�

�5LHGH� ������ ,NDQ� LQL PHUXSDNDQ� LNDQ� HVWXDUL�

VHMDWL�\DLWX�VSHVLHV�LNDQ�\DQJ�VHOXUXK�GDXU�KLGXS�

Q\D�VHFDUD�OHQJNDS�EHUODQJVXQJ�GL�HVWXDUL� �(OOLRW�

HW� DO�� �������0DNDQDQ� LNDQ� VHULGLQJ� DQWDUD� ODLQ�

PLNURNUXVWDVH�� SROLNDHWD�� DPILSRGD�� JDVWURSRGD��

DQQHOLGD�� LQVHNWD� GDQ� LNDQ� NHFLO� �=DKLG� HW� DO�

����� 6LPDQMXQWDN� HW� DO� ����� +D\ZRRG� HW� DO�

������ ,NDQ�VHULGLQJ�EHUVLIDW�QRNWXUQDO�\DLWX�DNWLI�

PHQFDUL�PDNDQ� VDDW�PDODP� KDUL�� ,NDQ� LQL� VHULQJ�

EHUNHORPSRN�GDODP�MXPODK�EHVDU�EDKNDQ�KLQJJD�
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UDWXVDQ� SDGD� VLDQJ� KDUL� QDPXQ� DNDQ� EHUSHQFDU�

VDDW�PDODP�KDUL��$OOHQ�	�%XUJHVV���������

,NDQ�VHULGLQJ�EXNDQ�PHUXSDNDQ�WDUJHW�XWD�

PD� SHQDQJNDSDQ� GDQ� EXNDQ� WHUJRORQJ� LNDQ� GH�

QJDQ�QLODL�HNRQRPLV�\DQJ�WLQJJL��0DV\DUDNDW�VH�

WHPSDW� PHPDQIDDWNDQ� LNDQ� LQL� VHEDJDL� EDKDQ�

NRQVXPVL� GDQ� EDKDQ� XQWXN�PHPEXDW� WHUDVL��.H�

ORPSRN� LNDQ� VHULGLQJ� MXJD� DGD� \DQJ� GLPDQIDDW�

NDQ�VHEDJDL�LNDQ�KLDV��

6HMDXK� LQL� EHOXP�DGD� LQIRUPDVL� \DQJ�PH�

PDGDL�WHUNDLW�LNDQ�VHULGLQJ��$PEDVVLV�QDOXD��EDLN�

SRSXODVL��PDXSXQ�SRWHQVL�SHPDQIDDWDQQ\D��,QWHU�

QDWLRQDO� 8QLRQ� IRU� &RQVHUYDWLRQ� RI� 1DWXUH�

�,8&1��5HG�/LVW�PHQHWDSNDQ�LNDQ�VHULGLQJ��$P�

EDVVLV�QDOXD��PDVXN�NDWHJRUL�EHOXP�WHSHUKDWLNDQ�

�OHDVW� FRQFHUQ�� �'DKDQXNDU� ������� 6DODK� VDWX�

XSD\D�\DQJ�GDSDW�GLODNXNDQ�XQWXN�PHQMDPLQ�NH�

EHUDGDDQ� LNDQ�VHULGLQJ� DGDODK� GHQJDQ�PHQJXSD�

\DNDQ�LNDQ�WXPEXK�KLQJJD�EHUKDVLO�EHUHSURGXNVL�

GHQJDQ�PHQMDJD�NHWHUVHGLDDQ�PDNDQDQQ\D��

3HQHOLWLDQ�DVSHN�PDNDQDQ�LNDQ�VHULGLQJ�GL�

SHUDLUDQ� ,QGRQHVLD� SHUQDK� GLODNXNDQ� GL� 6HJDUD�

0HQ\DQ��-DZD�%DUDW��=DKLG�HW�DO��������GDQ�EH�

EHUDSD�SHQHOLWLDQ�ODLQ�MXJD�PHPEHULNDQ�LQIRUPD�

VL� WHQWDQJ� JDPEDUDQ� XPXP� PDNDQDQ� LNDQ� VHUL�

GLQJ�DQWDUD�ODLQ�GL�7HOXN�%LQWXQL��6LPDQMXQWDN�HW�

DO�� ������� GL�PXDUD� VXQJDL�(PEOH\��4XHHQVODQG�

�+D\ZRRG�HW�DO���������DNDQ�WHWDSL�EHOXP�SHUQDK�

GLODNXNDQ�GL�7HOXN�3DEHDQ��'L�7HOXN�3DEHDQ�VHQ�

GLUL�WHODK�GLODNXNDQ�SHQHOLWLDQ�WHQWDQJ�DVSHN�PD�

NDQDQ� LNDQ� DQWDUD� ODLQ� LNDQ� OLGDK�� &\QRJORVVXV�

F\QRJORVVXV�� �6LPDPRUD� HW� DO�� ������ GDQ� LNDQ�

EDML�EDML�� 3ODWK\FHSKDOXV� LQGLFXV� �6LKRPELQJ� HW�

DO���������

3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�PHQJDQDOL�

VLV�MHQLV�PDNDQDQ�LNDQ�VHULGLQJ��$PEDVVLV�QDOXD��

PHQXUXW�ZDNWX�GDQ� XNXUDQ� SDQMDQJ� LNDQ�GL�SHU�

DLUDQ�7HOXN�3DEHDQ��,QGUDPD\X��3HQHOLWLDQ�LQL�GL�

KDUDSNDQ�VHEDJDL�GDVDU�GDODP�PHQ\XVXQ�VWUDWHJL�

SHQJHORODDQ� VXPEHU�GD\D� LNDQ�NKXVXVQ\D�GDODP�

ELGDQJ�SHPHWDDQ� MHMDULQJ�PDNDQDQ�GL�7HOXN�3D�

EHDQ��
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%DKDQ�GDQ�PHWRGH�

3HQJDPELODQ�LNDQ�FRQWRK�GLODNXNDQ�VHWLDS�

EXODQ� GDUL� EXODQ� -XOL� KLQJJD� 'HVHPEHU� ����� GL�

7HOXN�3DEHDQ��-DZD�%DUDW��$ODW�WDQJNDS�\DQJ�GL�

JXQDNDQ� DGDODK� MDULQJ� GHQJDQ�PDWD� MDULQJ� EHUX�

NXUDQ�����LQFL��NHWLQJJLDQ�����P��VHUWD�SDQMDQJ����

P��GDQ�VHUR�GHQJDQ�XNXUDQ�PDWD�MDULQJ���PP�GDQ�

WLQJJL� �� P�� 3HUDKX� QHOD\DQ� GLJXQDNDQ� VHEDJDL�

DODW�WUDQVSRUWDVL��

3HQDQJNDSDQ�LNDQ�GLODNXNDQ�SDGD�WLJD�]R�

QD�\DQJ�GLWHQWXNDQ�EHUGDVDUNDQ�NDUDNWHULVWLN�DUHD�

XQWXN� PHQGDSDWNDQ� FRQWRK� \DQJ� UHSUHVHQWDWLI�

�*DPEDU� ���� =RQD� ,� PHUXSDNDQ� PXDUD� VXQJDL�
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EDJLDQ� WHQJDK� HVWXDUL� \DQJ� EHUGHNDWDQ� GHQJDQ�

WDPEDN� LNDQ� EDQGHQJ�� GDQ� =RQD� ,,,� PHUXSDNDQ�

EDJLDQ� OXDU�HVWXDUL� \DQJ�EHUEDWDVDQ�GHQJDQ� ODXW��

,NDQ� KDVLO� WDQJNDSDQ� GLSUHVHUYDVL� GDODP� ODUXWDQ�

IRUPDOLQ� ���� NHPXGLDQ� GLSLQGDKNDQ� NH� ODUXWDQ�

DONRKRO�����XQWXN�GLDQDOLVLV�GL�ODERUDWRULXP�%L�

RORJL�0DNUR� ,��'HSDUWHPHQ�0DQDMHPHQ�6XPEHU�

'D\D�3HUDLUDQ��)DNXOWDV�3HULNDQDQ�GDQ�,OPX�.H�

ODXWDQ��,QVWLWXW�3HUWDQLDQ�%RJRU��

$QDOLVLV�GL�ODERUDWRULXP�PHOLSXWL�LGHQWLIL�

NDVL�LNDQ�FRQWRK��SHQJXNXUDQ�SDQMDQJ�GDQ�SH�

QLPEDQJDQ�ERERW�LNDQ��SHPEHGDKDQ�LNDQ��VHUWD�

DQDOLVLV�LVL�VDOXUDQ�SHQFHUQDDQ�LNDQ��,GHQWLILNDVL�

LNDQ�FRQWRK�PHQJJXQDNDQ�EXNX�LGHQWLILNDVL�NKX�

VXV�XQWXN�SHUDLUDQ�3DVLILN�EDJLDQ�EDUDW�GDQ�WH�

QJDK�WHUPDVXN�,QGRQHVLD�\DQJ�GLWHUELWNDQ�ROHK
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NDXGDO�GHQJDQ�PHQJJXQDNDQ� NDOLSHU�GLJLWDO�EHU�

NHWHOLWLDQ� ���� PP�� %RERW� WXEXK� LNDQ� GLWLPEDQJ�

GHQJDQ� PHQJJXQDNDQ� WLPEDQJDQ� GLJLWDO� EHUNH�

WHOLWLDQ� ����� J�� ,NDQ� GLEHGDK� GHQJDQ�PHQJJXQD�

NDQ�VDWX�VHW�DODW�EHGDK��.HPXGLDQ�RUJDQ�SHQFHU�

QDDQ� GLNHOXDUNDQ� XQWXN� GLDPDWL�� � $QDOLVLV� PD�

NDQDQ� PHOLSXWL� MHQLV�� IUHNXHQVL� NHMDGLDQ�� GDQ�

YROXPH�RUJDQLVPH�PDNDQDQ�\DQJ�WHUGDSDW�GDODP�

VDOXUDQ�SHQFHUQDDQ��ODPEXQJ�GDQ�XVXV���,GHQWLIL�

NDVL� RUJDQLVPH� PDNDQDQ� PHQJJXQDNDQ� EXNX�

LGHQWLILNDVL�<DPDML���������
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NHMDGLDQ�PDNDQDQ�NH�L�

/XDV� UHOXQJ� GLHYDOXDVL� EHUGDVDUNDQ� PD�

NDQDQ� \DQJ� GLNRQVXPVL� ROHK� LNDQ� GDQ� GLKLWXQJ�

GHQJDQ� PHQJJXQDNDQ� LQGHNV� /HYLQ� �.UHEV�
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.HWHUDQJDQ�� %LM � OXDV� UHOXQJ� PDNDQDQ�� 3LM � SURSRUVL�

RUJDQLVPH�PDNDQDQ�NH�L�\DQJ�WHUPDNDQ�NH�M��

7XPSDQJ� WLQGLK� UHOXQJ�PDNDQDQ� GLKLWXQJ�

XQWXN� PHQHQWXNDQ� DGDQ\D� NHVDPDDQ� MHQLV� PD�

NDQDQ� \DQJ� GLPDQIDDWNDQ� ROHK� GXD� NHORPSRN�

XNXUDQ�LNDQ�DWDX�OHELK��%HVDUQ\D�WXPSDQJ�WLQGLK�

GLKLWXQJ�GHQJDQ�LQGHNV�0RULVLWD�\DQJ�WHODK�GLVH�

GHUKDQDNDQ�ROHK�+RUQ��.UHEV��������

�

�

�
.HWHUDQJDQ��&+ �,QGHNV�0RULVLWD�+RUQ�NHORPSRN�LNDQ�

NH�L�GDQ�NH�N��3LM �SURSRUVL�PDNDQDQ�NH�M�\DQJ�GLPDQ�

IDDWNDQ�ROHK�NHORPSRN�LNDQ�NH�,��3NM �SURSRUVL�PDNDQ�

DQ� NH�M� \DQJ� GLPDQIDDWNDQ� ROHK� NHORPSRN� LNDQ� NH�N��

Q � MXPODK� MHQLV� RUJDQLVPH� PDNDQDQ�� P � MXPODK� NH�

ORPSRN�XNXUDQ�LNDQ��
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-XPODK�LNDQ�\DQJ�WHUWDQJNDS�VHODPD�SHQH�

OLWLDQ� GL� SHUDLUDQ�7HOXN�3DEHDQ� DGDODK� ���� HNRU�

GHQJDQ� NRPSRVLVL� EHWLQD� ���� HNRU�� MDQWDQ� ����

HNRU��GDQ�\XZDQD���HNRU��3DQMDQJ�EDNX�LNDQ�VHUL�

GLQJ� \DQJ� GLDPDWL� EHUNLVDU� ����������� PP� GH�

QJDQ�ERERW������������JUDP��7DEHO�����,NDQ�FRQ�

WRK�GLEDJL�GDODP�HPSDW�NHODV�XNXUDQ���7DEHO�����

-XPODK�VDOXUDQ�SHQFHUQDDQ�LNDQ�\DQJ�EHUL�

VL�PDNDQDQ�DGDODK�����GDUL� ���� VDOXUDQ�SHQFHU�

QDDQ�\DQJ�GLDPDWL��0DNDQDQ�\DQJ�GLWHPXNDQ�WHU�

GLUL�DWDV�HPSDW�NHORPSRN�RUJDQLVPH�\DLWX�NUXVWD�

VH��\XZDQD�LNDQ��LVRSRGD��GDQ�DPILSRGD��*DPEDU�

����.UXVWDVH�PHUXSDNDQ�PDNDQDQ�WHUEDQ\DN�\DQJ�

GLPDNDQ�ROHK�LNDQ�VHULGLQJ�GL�7HOXN�3DEHDQ��$GD�

GXD� MHQLV� NUXVWDVH� \DQJ� GLPDNDQ�ROHK� LNDQ� VHUL�

GLQJ� � \DLWX� VHUJHVWLG� GDQ� P\VLG� GHQJDQ� LQGHNV�

EDJLDQ� WHUEHVDU� �,L�� PDVLQJ�PDVLQJ� ������ GDQ�

�������$GD�EHEHUDSD�MHQLV�\XZDQD� LNDQ�\DQJ�GL�

WHPXNDQ� WHUPDVXN�GDODP�IDPLOL�&OXSHLGDH��(QJ�

UDXOLGDH�� GDQ� 6FLDQLGDH� QDPXQ� NDUHQD� NHVXOLWDQ�

LGHQWLILNDVL�PDND�NHORPSRN�LQL�GLMDGLNDQ�VDWX�GH�

QJDQ�,L� ��������6HPHQWDUD�GXD�NHORPSRN�ODLQQ\D�

�LVRSRGD� GDQ� DPILSRGD�� KDQ\D� WHUGLUL� DWDV� VDWX�

MHQLV� \DQJ� GLPDNDQ� GDODP� MXPODK� \DQJ� VHGLNLW�

GHQJDQ�,L�PDVLQJ�PDVLQJ������GDQ�������
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.HODV�XNXUDQ�
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-XPODK�VDPSHO�

�HNRU��
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�PLQ��PDNV���
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��������� ��� ������������ ����������
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*DPEDU����.RPSRVLVL�PDNDQDQ�LNDQ�VHULGLQJ�EHUGDVDUNDQ�LQGHNV�EDJLDQ�WHUEHVDU�

�

9DULDVL�PDNDQDQ�

0DNDQDQ�LNDQ�VHULGLQJ�EHUGDVDUNDQ�ZDNWX�

SHQJDPDWDQ� PHQXQMXNNDQ� NHFHQGHUXQJDQ� \DQJ�

VDPD�WHWDSL�SURSRUVL�VHWLDS�NHORPSRN�EHUIOXNWXD�

VL� �*DPEDU� ���� 6HODPD� HPSDW� EXODQ� SHUWDPD�

SHQJDPDWDQ�LNDQ�VHULGLQJ�OHELK�EDQ\DN�PHPDNDQ�

NUXVWDVH��VHUJHVWLG�GDQ�P\VLG���\XZDQD�LNDQ�GDQ�

VHEDJLDQ�NHFLO�LVRSRGD�GDQ�DPILSRGD��1DPXQ�SD�

GD� GXD� EXODQ� WHUDNKLU� SHQJDPDWDQ� LNDQ� VHULGLQJ�

FHQGHUXQJ� OHELK� EDQ\DN� PHPDNDQ� \XZDQD� LNDQ�

GDQ�NUXVWDVH�GDULSDGD�NHORPSRN�P\VLG��

6HWLDS�NHORPSRN�XNXUDQ� LNDQ�VHULGLQJ�VH�

FDUD� XPXP� PHPDQIDDWNDQ� MHQLV� PDNDQDQ� \DQJ�

VDPD��*DPEDU�����,NDQ�VHULGLQJ�PHPLOLNL�NHFHQ�

GHUXQJDQ� PHPDNDQ� NUXVWDVH� SDGD� VHWLDS� NHODV�

XNXUDQ��3DGD�NHODV�XNXUDQ�������PP��LNDQ�VHUL�

GLQJ�OHELK�EDQ\DN�PHPDNDQ�NUXVWDVH�MHQLV�P\VLG�

GDQ� VHGLNLW� PHPDNDQ� \XZDQD� LNDQ� GDQ� NUXVWDVH�

MHQLV� VHUJHVWLG�� 3DGD� NHODV� SDQMDQJ� ������ PP��

LNDQ� VHULGLQJ�PXODL�PHQLQJNDWNDQ� MXPODK�VHUJH�

VWLG�\DQJ�GLNRQVXPVL��6HODQMXWQ\D�SDGD�NHODV����

���PP�LNWHUYDQ�VHULGLQJ�PHPDNDQ� OHELK�EDQ\DN�

MHQLV�PDNDQDQ��\DLWX�LVRSRGD�GDQ�DPILSRGD�WHWDSL�

WHWDS� EDJLDQ� WHUEHVDU� PHQXQ\D� DGDODK� NUXVWDVH��

3DGD�NHODV�������PP��\XZDQD�LNDQ�OHELK�EDQ\DN�

GLNRQVXPVL�GLEDQGLQJNDQ�MHQLV�PDNDQDQ�ODLQQ\D��

/XDV�GDQ�WXPSDQJ�WLQGLK�UHOXQJ�PDNDQDQ�

LNDQ� VHULGLQJ� GLVDMLNDQ� SDGD� 7DEHO� ��� ,NDQ� VHUL�

GLQJ�FHQGHUXQJ�PHQJDODPL�NHQDLNDQ� OXDV� UHOXQJ�

VHLULQJ�GHQJDQ�EHUWDPEDKQ\D�XNXUDQ�WXEXK��/XDV�

UHOXQJ�WHUEHVDU�WHUMDGL�SDGD�NHORPSRN�XNXUDQ����

���PP��$QWDUXNXUDQ�LNDQ�VHODOX�WHUMDGL�WXPSDQJ�

WLQGLK�UHOXQJ�PDNDQDQ��
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�

7DEHO���/XDV�GDQ�WXPSDQJ�WLQGLK�UHOXQJ�PDNDQDQ�LNDQ�VHULGLQJ�

.HODV�XNXUDQ��PP�� ������������ ������������ ������������ ������������
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3HPEDKDVDQ�

+DVLO� SHQHOLWLDQ� \DQJ� GLSHUROHK� PHQXQ�

MXNNDQ�EDKZD�PDNDQDQ�LNDQ�VHULGLQJ�GL�SHUDLUDQ�

7HOXN�3DEHDQ� WHUGLUL�DWDV�NUXVWDVH��\XZDQD� LNDQ��

DPILSRGD�� GDQ� LVRSRGD�� 'LDQWDUD� NHORPSRN�PD�

NDQDQ� WHUVHEXW�� NUXVWDVH� PHUXSDNDQ� PDNDQDQ�

\DQJ�SDOLQJ�EDQ\DN� GLPDNDQ�ROHK� LNDQ� VHULGLQJ��

VHODQMXWQ\D� \XZDQD� LNDQ�� VHGDQJNDQ� DPILSRGD�

GDQ� LVRSRGD�GLPDNDQ�GDODP� MXPODK�\DQJ�VDQJDW�

VHGLNLW�� ,NDQ� VHULGLQJ� VHFDUD� XPXP� PHPDQIDDW�

NDQ� NUXVWDVH� VHEDJDL�PDNDQDQ� XWDPDQ\D� QDPXQ�

WHUGDSDW� YDULDVL� MHQLV� NUXVWDVH� \DQJ� GLPDNDQ� GL�

WHPSDW� \DQJ� EHUEHGD�� .HORPSRN� NUXVWDVH� \DQJ�

SDOLQJ�EDQ\DN�GLPDNDQ�ROHK�LNDQ�VHULGLQJ�GL�6H�

JDUD�0HQ\DQ�DGDODK�&DODQXV�GDQ�$FDUWLD��=DKLG�

HW� DO�� ������� GL� 7HOXN� %LQWXQL� PDNDQDQ� WHUED�

Q\DNQ\D� DGDODK� &ODGRFHUD� GDQ� &RSHSRGD� �6L�

PDQMXQWDN�HW� DO�� ������� VHGDQJNDQ�GL�PXDUD� VX�

QJDL� (PEOH\��4XHHQVODQG� VHULGLQJ� OHELK� EDQ\DN�

PHPDNDQ�NUXVWDVH�NHORPSRN�SHQDHLG��GDQ�VHGLNLW�

GDUL�MHQLV� LVRSRGD��VHUJHVWLG�GDQ�DPILSRGD� �+D\�

ZRRG� HW� DO�� �������+DO� LQL�PHQXQMXNNDQ� EDKZD�

LNDQ� VHULGLQJ� VSHVLILN� GDODP� PHPLOLK� MHQLV� PD�

NDQDQ� QDPXQ� IOHNVLEHO� WHUKDGDS� NHWHUVHGLDDQ�

VXPEHU� GD\D� PDNDQDQ� GL� KDELWDWQ\D� �%ODEHU�

�������+DO�\DQJ�VDPD�MXJD�GLWXQMXNNDQ�$PEDVVLV�

MDFNVRQLHQVLV� \DQJ� PHQJXEDK� PDNDQDQQ\D�

EHUGDVDUNDQ� NHOLPSDKDQ� RUJDQLVPH� PDQJVD�

�0F3KHH�HW�DO���������

.RPSRVLVL�MHQLV�PDNDQDQ�LNDQ�VHULGLQJ�WL�

GDN� PHQJDODPL� SHUXEDKDQ� VHFDUD� WHPSRUDO�� QD�

PXQ�SHUVHQWDVH�VHWLDS�MHQLV�PDNDQDQ�PHQJDODPL�

IOXNWXDVL��*DPEDU�����+DO�\DQJ�VDPD�MXJD�GLWXQ�

MXNNDQ� ROHK� LNDQ� MDSXK� �'XVVXPLHULD� DFXWD�� GL�

SHUDLUDQ� 7HOXN� .HQGDUL� �$VUL\DQD� HW� DO�� �������

+DO� LQL� GLGXJD� NDUHQD� XNXUDQ� LNDQ� FRQWRK� \DQJ�

WLGDN� PHUDWD� VHWLDS� EXODQQ\D� DNLEDW� EHUEHGDQ\D�

PXVLP�SHQDQJNDSDQ��(PSDW�EXODQ�SHUWDPD�SHQJ�

DPDWDQ�\DLWX�EXODQ�-XOL�KLQJJD�2NWREHU�PHUXSD�

NDQ�DNKLU�PXVLP�WLPXU�GDQ�PHPDVXNL�DZDO�PX�

VLP� SHUDOLKDQ� NHGXD� GHQJDQ� FXDFD� SDQDV� GDQ�

KDPSLU�WLGDN�DGD�FXUDK�KXMDQ�VHKLQJJD�LNDQ�FRQ�

WRK� \DQJ� GLSHUROHK� PHPLOLNL� XNXUDQ� \DQJ� EHUD�

JDP�� 'XD� EXODQ� WHUDNKLU� \DLWX� EXODQ� 1RYHPEHU�

GDQ�'HVHPEHU� PHUXSDNDQ� DNKLU� PXVLP� SHUDOLK�

DQ�NHGXD�GDQ�PHPDVXNL�DZDO�PXVLP�EDUDW�GLVHU�

WDL� FXUDK� KXMDQ� \DQJ�PXODL� PHQLQJNDW� GDQ� LNDQ�

VHULGLQJ� EDQ\DN� GLWHPXNDQ� GDODP� XNXUDQ� NHFLO�

SDGD�SHQJDPDWDQ�GXD�EXODQ�WHUDNKLU��7DEHO������

.HOLPSDKDQ� RUJDQLVPH� PDNDQDQ� GL� SHU�

DLUDQ� MXJD�PHPHQJDUXKL� MHQLV�PDNDQDQ� \DQJ�GL�

PDNDQ� ROHK� LNDQ�� 6HUJHVWLG� GDQ�P\VLG� \DQJ� GL�

PDNDQ� GDODP� MXPODK� EHVDU� ROHK� LNDQ� VHULGLQJ�

PHUXSDNDQ� NUXVWDVH� SHODJLV� \DQJ� PHOLPSDK� GL�

HVWXDUL��SHUDLUDQ�SDQWDL�KLQJJD�ODXW�\DQJ�OHELK�GD�

ODP� �&DUSHQWHU� 	� 1LHP� ������ .DUXSSDVDP\� HW�

DO���������6HUJHVWLG�GDQ�P\VLG�VHODOX�WHUVHGLD�VH�

SDQMDQJ�WDKXQ�GDQ�NHOLPSDKDQ�WHUWLQJJLQ\D�EHUD�

GD�NHWLND�EXODQ�JHODS��0DQWLUL�HW�DO��������6XEL�

\DQWR�HW�DO���������

,NDQ�VHULGLQJ�PHQJDODPL�SHUXEDKDQ�NRP�

SRVLVL� PDNDQDQ� PHQJLNXWL� SHUWDPEDKDQ� XNXUDQ�

SDQMDQJ��+DO� VHUXSD� MXJD� WHUMDGL� SDGD�(QJUDXOLV�

HQFUDVLFROXV�� VHVXDL� GHQJDQ� SHUXEDKDQ� XNXUDQ�

WXEXK� PDND� PDNDQDQ� XWDPDQ\D� NUXVWDVH� NHFLO�

\DQJ�EHUXSD�FRSHSRGD�VHFDUD�JUDGXDO�GLVXEVWLWXVL�

ROHK�NUXVWDVH�GHQJDQ�XNXUDQ�\DQJ�OHELK�EHVDU�VH�

SHUWL� GHFDSRGD� GDQ� DPILSRGD� �%DFKD� 	� $PDUD�

������� 3HUXEDKDQ� PDNDQDQ� LNDQ� VHULGLQJ� MXJD�

GLGXNXQJ�SHUWDPEDKDQ�OXDV�UHOXQJ�PDNDQDQ��7D�

EHO�����,NDQ�EDODN��6DXULGD�WXPELO��GDQ�LNDQ�EDML�

EDML� �*UDPPRSOLWHV� VFDEHU�� GL� SHUDLUDQ� 3DQWDL�

0D\DQJDQ�MXJD�PHQJDODPL�SHUXEDKDQ�PHQX�PD�

NDQDQ� VHLULQJ� GHQJDQ� EHUWDPEDKQ\D� XNXUDQ� WX�

EXK��5DKDUGMR�HW�DO��������6LPDQMXQWDN�	�=DKLG�

�������3HUXEDKDQ�MHQLV�PDNDQDQ�MXJD�EHUKXEXQJ�

DQ�GHQJDQ�NRQGLVL�OLQJNXQJDQ��SHQJJXQDDQ�KDEL�

WDW��GDQ�UXD\D��0RULQLHUH�HW�DO���������

7XPSDQJ� WLQGLK� UHOXQJ� PDNDQDQ� PHQJ�

JDPEDUNDQ� DGDQ\D� NHVDPDDQ� MHQLV� PDNDQDQ�
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\DQJ�GLPDQIDDWNDQ�ROHK�GXD�NHORPSRN�LNDQ�DWDX�

OHELK�� ,NDQ�VHULGLQJ�PHPLOLNL� WXPSDQJ� WLQGLK�UH�

OXQJ� XQWXN� VHWLDS� NHORPSRN� XNXUDQQ\D�� 1LODL�

WXPSDQJ� WLQGLK� UHOXQJ� LNDQ� VHULGLQJ� PHQXQMXN�

NDQ� SROD� \DQJ� EHUDWXUDQ� NDUHQD� GXD� NHORPSRN�

XNXUDQ�\DQJ�EHUGHNDWDQ�DNDQ�PHPLOLNL�QLODL�WXP�

SDQJ� WLQGLK� \DQJ� OHELK� EHVDU� VHGDQJNDQ� NHORP�

SRN�XNXUDQ�GHQJDQ�MDUDN�\DQJ�OHELK�EHVDU�PHPL�

OLNL�QLODL�WXPSDQJ�WLQGLK�\DQJ�OHELK�NHFLO��+DO�LQL�

PHPSHUOLKDW� EDKZD� LNDQ� VHULGLQJ� PHQJDODPL�

SHUXEDKDQ� NRPSRVLVL� GDODP� GLHW� PDNDQDQQ\D�

VHFDUD� JUDGXDO��+DO� LQL� MXJD�PHPXQJNLQNDQ� WHU�

MDGLQ\D�SHUVDLQJDQ� LQWUDVSHVLHV�NDUHQD� LNDQ�VHUL�

GLQJ� KLGXS� EHUJHURPERO� GL� DUHD� PDQJJURYH�

�=DKLG�HW�DO���������

�

6LPSXODQ�

,NDQ� VHULGLQJ� PHUXSDNDQ� LNDQ� NDUQLYRUD�

GHQJDQ�PHQX�PDNDQDQ�WHUGLUL�DWDV�HPSDW�NHORP�

SRN�RUJDQLVPH�\DLWX�NUXVWDVH��\XZDQD�LNDQ��$P�

ILSRGD��GDQ� ,VRSRGD�� ,NDQ� LQL�PHPLOLNL� NHFHQGH�

UXQJDQ� PDNDQDQ� \DQJ� VDPD� SDGD� VHWLDS� EXODQ��

6HLULQJ� GHQJDQ� SHUWDPEDKDQ� XNXUDQ� WXEXKQ\D��

PDNDQDQ�GDQ�OXDV�UHOXQJ�PDNDQDQ� LNDQ�VHULGLQJ�

EHUXEDK�� 7LQJNDW� NHVDPDDQ� MHQLV� PDNDQDQ� LNDQ�

VHULGLQJ� PHQXQMXNNDQ� SROD� SHUXEDKDQ� PDNDQDQ�

VHFDUD� JUDGXDO� \DQJ� PHPXQJNLQNDQ� WHUMDGLQ\D�

SHUVDLQJDQ�LQWUDVSHVLHV��

�

'DIWDU�SXVWDND�

$OOHQ�*5�� %XUJHVV�:(�� ������ $� UHYLHZ� RI� WKH�

JODVVILVKHV� �&KDQGLGDH�� RI� $XVWUDOLD� DQG�

1HZ�*XLQHD��5HFRUGV�RI�WKH�:HVWHUQ�$XV�

WUDOLDQ�0XVHXP�6XSSOHPHQW��������������

$VUL\DQD��5DKDUGMR�0)��.DUWDPLKDUGMD�(6��/XP�

EDQEDWX� ')�� ������ 0DNDQDQ� LNDQ� MDSXK��

'XVVXPLHULD� DFXWD� 9DOHQFLHQQHV������

�)DPLOL�� &OXSHLGDH�� GL� SHUDLUDQ� 7HOXN�

.HQGDUL��-XUQDO�,NWLRORJL�,QGRQHVLD���������

�������

%DFKD�0��$PDUD�5��������6SDWLDO�� WHPSRUDO�DQG�

RQWRJHQHWLN� YDULDWLRQ� LQ� GLHW� RI� DQFKRY\�

�(QJUDXOLV� HQFUDVLFROXV�� RQ� WKH� $OJHULDQ�

FRDVW� �6:� 0HGLWHUUDQHDQ��� (VWXDULQH��

&RDVWDO� DQG� 6KHOI� 6FLHQFH�� ������� ����

�����

%ODEHU� 6-0�� ������ 7URSLFDO� (VWXDULQH� )LVKHV��

(FRORJ\�� ([SORLWDWLRQ� DQG� &RQVHUYDWLRQ��

)LVK� DQG� $TXDWLF� 5HVRXUFHV� 6HULHV� ���

%ODFNZHOO�6FLHQFH��2[IRUG������S��

&DUSHQWHU� .(�� 1LHP� 9+� �HGV��������)$2� VSH�

FLHV� LGHQWLILFDWLRQ� JXLGH� IRU� ILVKHU\� ��7KH�

OLYLQJ� PDULQH� UHVRXUFHV� RI� WKH� :HVWHUQ�

&HQWUDO� 3DFLILF�� 9ROXPH� ��� &HSKDORSRGV��

&UXVWDFHDQV�� +RORWKXULDQV� DQG� 6KDUNV��

5RPH��)$2��3S�����������

&DUSHQWHU�.(��1LHP�9+� �HGV��� ������)$2�VSH�

FLHV� LGHQWLILFDWLRQ� JXLGH� IRU� ILVKHU\� SXU�

SRVHV��7KH� OLYLQJ�PDULQH�UHVRXUFHV�RI� WKH�

:HVWHUQ� &HQWUDO� 3DFLILF�� 9ROXPH� �� %RQ\�

ILVKHV� SDUW� �� �0XJLOLGDH� WR� &DUDQJLGDH���

5RPH��)$2��SS������������

&KDYHV�3��%RXFKHUHDX�-��������8VH�RI�PDQJURYH�

KDELWDW� IRU� UHSURGXFWLYH� DFWLYLW\� E\� WKH�

ILVK� DVVHPEODJH� LQ� WKH� *XDUDWXED� %D\��

%UD]LO�� 2FHDQRORJLFD� $FWD�� ������� ����

�����

'DKDQXNDU�1��������$PEDVVLV�QDOXD��7KH�,8&1�

5HG� /LVW� RI� 7KUHDWHQHG� 6SHFLHV� ������

H�7������$�������� >,QWHUQHW@�� >GLXQGXK�

��� 1RYHPEHU� ����@�� 7HUVHGLD� GDUL��

KWWS���G[�GRL�RUJ���������,8&1�8.������

5/76�7������$��������HQ���

(OOLRWW�0��:KLWILHOG�$.��3RWWHU� ,&��%ODEHU�6-0��

&\UXV� '3�� � 1RUGOLH� )*�� +DUULVRQ� 7'��

������7KH� JXLOG� DSSURDFK� WR�FDWHJRUL]LQJ�

HVWXDULQH� ILVK� DVVHPEODJHV�� D� JOREDO� UH�

YLHZ��)LVK�DQG�)LVKHULHV�����������������

+D\ZRRG�0'(��+HDOHV�'6��.HQ\RQ�5$��/RQH�

UDJDQ� 15�� 9DQFH� '-�� ������ 3UHGDWLRQ� RI�

MXYHQLOH�WLJHU�SUDZQV�LQ�D�WURSLFDO�$XVWUD�

OLDQ� HVWXDU\��0DULQH� (FRORJ\� 3URJUHVV�

6HULHV����������������

+HUDZDWL�7�� 7UHVQD�/.��'KDKL\DW�<�� ������.H�

ELDVDDQ�PDNDQDQ� GDQ� OXDV� UHOXQJ� LNDQ� GL�

KXOX� 6XQJDL� &LPDQXN� .DEXSDWHQ� *DUXW��

-DZD�%DUDW��-XUQDO�3HULNDQDQ�GDQ�.HODXW�

DQ�����������������

+XLMEHUV� &0��0ROOH� (0�� 1DJHONHUNHQ� ,�� ������

3RVW�ODUYD� )UHQFK� JUXQWV� �+DHPXORQ� IOD�

YROLQHDWXP��GLVWLQJXLVK�EHWZHHQ� VHDJUDVV��

PDQJURYH� DQG� FRUDO� UHHI� ZDWHU�� ,PSOLFD�

WLRQV� IRU� UHFRJQLWLRQ� RI� SRWHQWLDO� QXUVHU\�

KDELWDWV�� -RXUQDO� RI� ([SHULPHQWDO�0DULQH�

%LRORJ\�DQG�(FRORJ\�������������������

.DUXSSDVDP\�3.��0HQRQ�1*��1DLU�..&��$FKX�

WKDQNXWW\� &7�� ������ 'LVWULEXWLRQ� DQG�

DEXQGDQFH� RI� SHODJLF� VKULPSV� IURP� WKH�

GHHS� VFDWWHULQJ� OD\HU� RI� WKH� (DVWUHUQ�
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$UDELDQ� 6HD�� -RXUQDO� RI� 6KHOOILVK� 5H�

VHDUFK�������������� �����

.LPLUHL�,$��1DJHONHUNHQ�,��*ULIILRHQ�%��:DJQHU�

&��0JD\D�<'�� ������2QWRJHQHWLF� KDELWDW�

XVH�E\�PDQJURYH�VHDJUDVV�DVVRFLDWHG�FRUDO�

UHHI� ILVKHV� VKRZV� IOH[LELOLW\� LQ� WLPH� DQG�

VSDFH��(VWXDULQH��&RDVW�DQG�6KHOI�6FLHQFH��

��������������

.UHEV�&-��������(FRORJLFDO�0HWKRGRORJ\��+DUSHU�

&ROOLQV�3XEOLVKHU�,QF��1HZ�<RUN������S��

0DQWLUL� 526(�� 2KWVXND� 6�� 6DZDPRWR� 6�� ������

)LVKHULHV� RQ�0HVRSRGRSVLV� �0\VLGD��0\�

VLGDH��DQG�$FHWHV��'HFDSRGD��6HUJHVWLGDH��

LQ�,QGRQHVLD��.XURVKLR�6FLHQFH������������

����

0F3KHH�--��3ODWHOO�0(��6FKUHLGHU�0-��������7UR�

SKLF�UHOD\�DQG�SUH\�VZLWFKLQJ���$�VWRPDFK�

FRQWHQWV� DQG� FDORULPHWULF� LQYHVWLJDWLRQ� RI�

DQ�DPEDVVLG�ILVK�DQG�WKHLU�VDOWPDUVK�SUH\��

(VWXDULQH�� &RDVWDO� DQG� 6KHOI� 6FLHQFH��

����$����������

0RULQLHUH�(&��3ROOX[�%-$��1DJHONHUNHQ�,��+HP�

PLQJD� 0$�� +XLVNHV� $+/�� 9HOGH� *9'��

������2QWRJHQHWLF� GLHWDU\� FKDQJHV� RI� FR�
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