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3XVDW�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�+XWDQ��-O��*XQXQJ�%DWX�1R�����%RJRU��,QGRQHVLD�

H�PDLO��QXUPKHUL\DQWR��#\DKRR�FRP��HQGURV�#\DKRR�FR�LG�

'LWHULPD���0HL�������GLUHYLVL���)HEUXDUL�������GLVHWXMXL���0DUHW�����

"#453"$5

2QH�RI �WKH�SUREOHPV�LQ�.XEX�5D\D�PDQJURYH�IRUHVW�DUHD�LV�IRUHVW�ORVV�HYHU\�\HDU��WKLV�LV�GXH�WR�FRQYHUVLRQ�RI �PDQJURYH�IRUHVW�
ODQG�WR�VHWWOHPHQWV�DQG�LOOHJDO�ORJJLQJ��7KH�JRDO�RI �WKLV�VWXG\�LV�WR�REWDLQ�LQIRUPDWLRQ�DERXW�WKH�UROH�RI �PDQJURYH�IRUHVWV�DQG�IRUHVW�
PDQDJHPHQW�SROLFLHV��3ORWV�ZHUH�PDGH�DW�WKUHH�SODFHV��HDFK�KDG�WHQ�VDPSOH�RI ���[���P�VL]H�IRU�WKH�LQYHQWRU\�RI �WUHHV�ZLWK�GLVWDQFH�
EHWZHHQ�SORWV�RI ����P��VXE�SORW�LQ�WKH�SORW�ZHUH�PDGH��ZLWK�WKH�VL]H��RI ��[��P�IRU�WKH�LQYHQWRU\�WR�VDSOLQJ�DQG��[��P��IRU�WKH�LQYHQWRU\�
RI �VHHGOLQJ�� �7KH�UHVXOWV�VKRZHG�WKDW�LQ�WKH�PDQJURYH�IRUHVWV�IRXQG����VSHFLHV�ZLWK�IRXU�GRPLQDQW�VSHFLHV�5KL]RSKRUD�DSLFXODWD��
%UXJXLHUD�J\PQRUK\]D��6RQQHUDWLD�DOED�DQG�;\ORFDUSXV�PROXFFHQVLV�WKDW�KDYH�JUHDW�SRWHQWLDO�LQ�PLWLJDWLQJ�JOREDO�ZDUPLQJ�EHFDXVH�
PDQJURYHV�DUH�DEOH� WR�DEVRUE� ODUJH�DPRXQW� RI �&2 �5KL]RSKRUD�DSLFXODWD��%UXJXLHUD� J\PQRUK\]D��6RQQHUDWLD�DOED�DQG���� WKDW� LV

;\ORFDUSXV�PROXFFHQVLV��7RWDO�ELRPDVV�RI �VWXG\�VLWHV�ZDV��������WRQV�KD��HTXLYDOHQW�WR��������WRQV�&�KD�RU��������WRQV�
&2 �KD�� 0DQJURYH�FRQVHUYDWLRQ�QHHGV�WR�EH�GRQH� �KROLVWLFDOO\�DQG�FRRSHUDWLRQ� �DPRQJ�WKH�SDUWLHV��LQFOXGLQJ�WKH�0LQLVWU\�RI �� ��

(QYLURQPHQW�DQG�)RUHVWU\��0LQLVWU\�RI �0DULWLPH�DQG�)LVKHULHV�$IIDLUV�DQG�/RFDO�*RYHUQPHQW��LQ�RUGHU�WR�DYRLG�RYHUODSSLQJ�
SROLFLHV�

.H\ZRUGV��0DQJURYH��ELRPDVV��FDUERQ��GLYHUVLW\��

$%675$.

6DODK�VDWX�PDVDODK�KXWDQ�PDQJURYH�GL�.XEX�5D\D�\DLWX�EHUNXUDQJQ\D�OXDV�KXWDQ�VHWLDS�WDKXQ��KDO�LQL�DNLEDW�
DGDQ\D�NRQYHUVL�ODKDQ�KXWDQ�PDQJURYH��3HQHOLWLDQ�GLODNXNDQ�SDGD�EXODQ�-XOL������EHUWXMXDQ�XQWXN�PHPSHUROHK�
LQIRUPDVL� WHQWDQJ� SHUDQ� KXWDQ� PDQJURYH�� NHUDJDPDQ�� SRWHQVL� MHQLV�� NDQGXQJDQ� NDUERQ� GDQ� NHELMDNDQ�
SHQJHORODDQ�GL�.XEX�5D\D��.DOLPDQWDQ�%DUDW��3ORW�GLEXDW�GL�WLJD�WHPSDW�GDQ�PDVLQJ�PDVLQJ�GLEXDW�VHSXOXK�
FRQWRK�XNXUDQ����[����P�XQWXN�LQYHQWDULVDVL�SRKRQ�GDQ�MDUDN�DQWDU�SORW����P��GDODP�SORW�GLEXDW�VXE�SORW�XNXUDQ���
[���P�XQWXN�LQYHQWDULVDVL�WLQJNDW�EHOWD�GDQ���[���P�XQWXN�LQYHQWDULVDVL�WLQJNDW�VHPDL��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�
EDKZD�GL�KXWDQ�PDQJURYH�GLMXPSDL����MHQLV�SRKRQ�GHQJDQ���MHQLV�GRPLQDQ�\DLWX�5KL]RSKRUD�DSLFXODWD��%UXJXLHUD�
J\PQRUK\]D�� 6RQQHUDWLD� DOED� � ;\ORFDUSXV� PROXFFHQVLVGDQ �� 3HUDQ� KXWDQ� PDQJURYH� GLFLULNDQ� ROHK� ELRPDVVD� GDQ�
NDQGXQJDQ�NDUERQ�GL�ORNDVL�SHQHOLWLDQ�VHEHVDU������� WRQ�KD��VHWDUD��������WRQ�&�KD�DWDX��������WRQ�&2 �KD���� �

3HOHVWDULDQ�PDQJURYH�SHUOX�GLODNXNDQ�VHFDUD�KROLVWLN�GDQ�NHUMD�VDPD�DQWDU�SDUD�SLKDN�GL�DQWDUDQ\D�.HPHQWULDQ�
/LQJNXQJDQ� +LGXS� GDQ� .HKXWDQDQ�� .HPHQWHULDQ� .HODXWDQ� GDQ� 3HULNDQDQ� GDQ� 3HPHULQWDK� 'DHUDK�� XQWXN�
PHQJKLQGDUL�NHELMDNDQ�WXPSDQJ�WLQGLK�EHUGDVDUNDQ� �GDUL�PDVLQJ�PDVLQJ�SLKDN�DVVHVVPHQW

.DWD�NXQFL��0DQJURYH��ELRPDVVD��NDUERQ��NHUDJDPDQ�MHQLV�
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.DZDVDQ� KXWDQ� PDQJURYH� VHODLQ� EHUIXQJVL�
VHFDUD�ILVLN�VHEDJDL�SHQDKDQ�DEUDVL�SDQWDL��VHEDJDL�
IXQJVL� ELRORJLQ\D� PDQJURYH� PHQMDGL� SHQ\HGLD�
EDKDQ�PDNDQDQ�EDJL�NHKLGXSDQ�PDQXVLD�WHUXWDPD�
LNDQ�� XGDQJ�� NHUDQJ� GDQ� NHSLWLQJ�� VHUWD� VXPEHU�
HQHUJL�EDJL�NHKLGXSDQ�GL�SDQWDL�VHSHUWL�SODQNWRQ��
QHNWRQ�GDQ�DOJDH��0HQXUXW�6XSULKDU\RQR���������
WHUGDSDW� ��� MHQLV� PDQJURYH� \DQJ� WXPEXK� GL�
,QGRQHVLD�� GL� DQWDUDQ\D� PDUJD� 5KL]RSKRUD��
%UXJXLHUD�� $YLFHQQLD�� 6RQQHUDWLD�� ;\ORFDUSXV��
%DUULQJWRQLD�� /XPLQLW]HUD� � &HULRSVGDQ �� 6HFDUD�
HNRORJLV�SHPDQIDDWDQ�KXWDQ�PDQJURYH�GL�GDHUDK�
SDQWDL� \DQJ� WLGDN� GLNHOROD� GHQJDQ� EDLN� DNDQ�
PHQXUXQNDQ� IXQJVL� GDUL� KXWDQ� PDQJURYH� LWX�
VHQGLUL�\DQJ�EHUGDPSDN�QHJDWLI �WHUKDGDS�SRWHQVL�
ELRWD�GDQ�IXQJVL�HNRVLVWHP�KXWDQ�ODLQQ\D�VHEDJDL�
KDELWDW��

+XWDQ� PDQJURYH� PHUXSDNDQ� HNRVLVWHP�
KXWDQ� GHQJDQ� IDNWRU� ILVLN� \DQJ� HNVWUHP�� VHSHUWL�
KDELWDW� WHUJHQDQJ� DLU� GHQJDQ� VDOLQLWDV� WLQJJL� GL�
SDQWDL� GDQ� VXQJDL� GHQJDQ� NRQGLVL� WDQDK�
EHUOXPSXU��(NRVLVWHP�LQL�PHPSXQ\DL�SHUDQ�ILVLN�
PHQMDJD� NHVWDELODQ� SDQWDL�� SHQ\HUDS� SROXWDQ��
KDELWDW� EXUXQJ� �*XQDZDQ� 	� $QZDU�� �������
SHPEHQLKDQ�LNDQ��XGDQJ�GDQ�ELRWD�ODXW�SHPDNDQ�
SODQNWRQ�VHEDJDL�IXQJVL�ELRORJL�VHUWD�VHEDJDL�DUHDO�
EXGLGD\D�LNDQ�WDPEDN��DUHDO�UHNUHDVL�GDQ�VXPEHU�
ND\X�VHEDJDL�IXQJVL�HNRQRPL��1RQWML���������\DQJ�
MXJD� PHQ\DWDNDQ� EDKZD� GDHUDK� PDQJURYH�
PHUXSDNDQ�VXDWX�WHPSDW�\DQJ�GLQDPLV��GL�PDQD�
WDQDK� OXPSXU�GDQ�GDUDWDQ�VHFDUD� WHUXV�PHQHUXV�
GLEHQWXN�ROHK�WXPEXK�WXPEXKDQ�\DQJ�NHPXGLDQ�
VHFDUD� SHUODKDQ�ODKDQ� EHUXEDK� PHQMDGL� GDHUDK�
VHPL� WHUHVWHULDO� �VHPL�GDUDWDQ���7DQDK� �VHGLPHQ��
\DQJ� WHUEHQWXN� EHUIXQJVL� VHEDJDL� WHPSDW� KLGXS�
GDQ�WHPSDW�PHQFDUL�PDNDQ�EDJL�RUJDQLVPH�KLGXS�
GL� GDHUDK� WHUVHEXW�� .HVXEXUDQ� GDUL� VHGLPHQ�
PDQJURYH�WHUVHEXW�DGDODK�NDUHQD�EDKDQ�RUJDQLN�
\DQJ�WHUNDQGXQJ�GL�GDODPQ\D�

(NRVLVWHP� PDQJURYH�� VHEDJDLPDQD� HNRVLV�
WHP�KXWDQ�ODLQQ\D��PHPLOLNL�SHUDQ�VHEDJDL�SHQ\H�
UDS� �URVRW�� NDUERQGLRNVLGD� �&2 �� GDUL� XGDUD���

0HQXUXW� �,QWHUQDWLRQDO�3DQHO�RQ�&OLPDWH�&KDQJH�,3&&�
�������VDPSDL�DNKLU�WDKXQ������HPLVL�NDUERQ�GL�
GXQLD�DGDODK�VHEHVDU��������*�WRQ�&���������*�
WRQ� &��� DNLEDW� SHPEDNDUDQ� IRVLO� EHUXSD� EDKDQ�
EDNDU�PLQ\DN�GDQ�EDWXEDUD��DOLK�IXQJVL�KXWDQ�GDQ�

SHPEDNDUDQ� KXWDQ�� 8QWXN� PHQJDWDVL� PDVDODK�
WHUVHEXW�SHUDQ�KXWDQ�VHEDJDL�SHQ\HUDS�&2 �KDUXV��

GLWLQJNDWNDQ� PHODOXL� VLVWHP� SHQJHORODDQ� KXWDQ�
�%URZQ���������\DQJ�VLQHUJLV�GHQJDQ�IXQJVL�VRVLDO�
GDQ�QLODL� HNRQRPL�KXWDQ��5RVRW� NDUERQGLRNVLGD�
EHUKXEXQJDQ� HUDW� GHQJDQ� ELRPDVVD� WHJDNDQ��
MXPODK� ELRPDVVD� VXDWX� NDZDVDQ� GLSHUROHK� GDUL�
SURGXNVL�GDQ�NHUDSDWDQ�ELRPDVVD�\DQJ�GLGXJD�GDUL�
SHQJXNXUDQ� GLDPHWHU�� WLQJJL�� EHUDW� MHQLV� GDQ�
NHSDGDWDQ�VHWLDS�MHQLV�SRKRQ��%LRPDVVD�GDQ�URVRW�
NDUERQ�SDGD�KXWDQ�WURSLV�PHUXSDNDQ�MDVD�KXWDQ�GL�
OXDU� SRWHQVL� ELRILVLN� ODLQQ\D�� GL� PDQD� SRWHQVL�
ELRPDVD�KXWDQ�\DQJ�EHVDU�DGDODK�PHQ\HUDS�GDQ�
SHQ\LPSDQ�NDUERQ�JXQD�SHQJXUDQJDQ�NDGDU�&2 ��
GL� XGDUD� �'KDUPDZDQ� 	� 6DPVRHGLQ�� �������
0DQIDDW�ODQJVXQJ�GDUL�SHQJHORODDQ�KXWDQ�EHUXSD�
KDVLO�ND\X�VHFDUD�RSWLPDO�KDQ\D������VHGDQJNDQ�
IXQJVL� RSWLPDO� GDODP� SHQ\HUDSDQ� NDUERQ�
PHQFDSDL��������'DUXVPDQ��������

6DODK� VDWX� PDVDODK� KXWDQ� PDQJURYH� GL�
.HFDPDWDQ�7HOXN�3HNHGDL��.XEX�5D\D�GDODP�GXD�
WDKXQ� WHUDNKLU� ������������ \DLWX� EHUNXUDQJQ\D�
OXDV�KXWDQ�GDUL����������KD�PHQMDGL���������KD��+DO�
LQL� GLDNLEDWNDQ� DGDQ\D� NRQYHUVL� ODKDQ� KXWDQ�
PDQJURYH�XQWXN� ODKDQ� WDPEDN�VHOXDV��������KD�
GDQ�SHQHEDQJDQ�OLDU�VHOXDV��������KD�XQWXN�GLEXDW�
DUDQJ� ROHK� PDV\DUDNDW�� %LOD� NHJLDWDQ� LQL� WLGDN�
GLNHQGDOLNDQ� GHQJDQ� EDLN� DNDQ� PHQJDNLEDWNDQ�
KXWDQ�DODP�PDQJURYH�VHPDNLQ�UXVDN��6DQL���������

3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�PHPSHUROHK�
LQIRUPDVL� WHQWDQJ� SHUDQ� PDQJURYH�� NHUDJDPDQ�
MHQLV�� NDQGXQJDQ� NDUERQ� GDQ� NHELMDNDQ�
SHQJHORDDQ� KXWDQ� GL� .XEX� 5D\D�� .DOLPDQWDQ�
%DUDW�� 'LKDUDSNDQ� KDVLO� SHQHOLWLDQ� LQL� GDSDW�
PHQLQJNDWNDQ�XSD\D�NRQVHUYDVL�KXWDQ�PDQJURYH�
PHODOXL�PHNDQLVPH�SHPEDQJXQDQ�EHUVLK��

,,���0(72'(�3(1(/,7,$1

$���/RNDVL��:DNWX�GDQ�3HUDODWDQ

3HQHOLWLDQ�GLODNXNDQ�SDGD�EXODQ�-XOL�������GL�
NDZDVDQ�NRQVHVL�37��.DQGHOLD�$ODP��*DPEDU�����
\DLWX�SDGD�NRRUGLQDW������
�����µ�/6�GDQ��������
�
�����µ� %7�� 6HFDUD� DGPLQLVWUDVL� WHUPDVXN� 'HVD�
.XEX��.HFDPDWDQ�.XEX��.DEXSDWHQ�.XEX�5D\D��
3URYLQVL�.DOLPDQWDQ�%DUDW��
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D�� 3RKRQ� \DLWX� WXPEXKDQ� EHUND\X� GHQJDQ� �
GLDPHWHU�VHWLQJJL�GDGD������P��!����FP��GLGDWD�
MHQLV�� GLDPHWHU� GDQ� WLQJJLQ\D�� 5LVDODKQ\D�
GLREVHUYDVL�SDGD�SHWDN�EHUXNXUDQ����[����P�

E�� %HOWD� \DLWX� WXPEXKDQ� EHUND\X� \DQJ� �
PHPSXQ\DL� �GLDPHWHU�VHWLQJJL� �GDGD� ������P�� �
DQWDUD� �� FP� VDPSDL� NXUDQJ� GDUL� ��� FP��
5LVDODKQ\D�GLREVHUYDVL�SDGD�SHWDN���P�[���P��
GLEXDW�GL�GDODP�SHWDN����P�[����P��GLGDWD�MHQLV��
GLDPHWHU�GDQ�WLQJJLQ\D�

F�� 6HPDL��\DLWX�SHUPXGDDQ�PXODL�GDUL�NHFDPEDK�
VDPSDL�WLQJJL������FP��XNXUDQ�SHWDN����P�[���P��
GLEXDW�GL�GDODP�SHWDN���P�[���P��GLGDWD�MHQLV�
GDQ�MXPODKQ\D�

8QWXN� PHQJHWDKXL� VWUXNWXU� GDQ� NRPSRVLVL�
MHQLV� WXPEXKDQ��PDND�SDGD�PDVLQJ�PDVLQJ�SORW�
GLODNXNDQ� DQDOLVLV� NHUDSDWDQ�� IUHNXHQVL� GDQ�
GRPLQDVL� XQWXN� VHWLDS� MHQLV� WXPEXKDQ�� 3HU�
KLWXQJDQ� LQGHNV� QLODL� SHQWLQJ� SRKRQ� GDQ� EHOWD�
GLODNXNDQ� GHQJDQ� PHQMXPODKNDQ� NHUDSDWDQ�
UHODWLI�� IUHNXHQVL� UHODWLI�� GDQ� GRPLQDQVL� UHODWLI��
VHGDQJNDQ� XQWXN� VHPDL� GLODNXNDQ� GHQJDQ�
PHQMXPODKNDQ� NHUDSDWDQ� UHODWLI � GDQ� IUHNXHQVL�
UHODWLI � �.XVPDQD�� ������ 6RHULDQHJDUD� 	�
,QGUDZDQ�� ������� 'DODP� SHQHOLWLDQ� LQL� SHUOX�
GLODNXNDQ� NHELMDNDQ� GHQJDQ� FHSDW� GDQ� WHSDW�
WHQWDQJ�UHKDELOLWDVL�KXWDQ�PDQJURYH�GL�ODSDQJDQ�

&���$QDOLVLV�'DWD

.HUDSDWDQ� SRKRQ� SHU� KHNWDU� GL� NRQYHUVL� GDUL�
MXPODK�SRKRQ�\DQJ�WHUFDWDW�GDODP�WLJD�FRQWRK�GL�
VHWLDS�SORW��&DWDWDQ�GLDPHWHU�GDQ�WLQJJL�GLJXQDNDQ�

�
��������������P�����������������������������������������������������������������������������������P�
� �
�P�������������������������������������������� �P�

��P� ����������������������������������������������������������������������������������P�
�
�
�
�

6XPEHU��6RXUFH���6RHULDQHJDUD�	�,QGUDZDQ��������

*DPEDU�����'LVDLQ�SORW�DQDOLVLV�YHJHWDVL�
)LJXUHV�����'HVLJQ�SORW�RI �YHJHWDWLRQ�DQDO\VLV�

XQWXN� PHQJKLWXQJ� YROXPH� WHJDNDQ� GHQJDQ�
PHQJJXQDNDQ�UXPXV�VHEDJDL�EHULNXW�

9� � ������ �G �W�I ����������������������������������������������������
�

° � �
���

GL�PDQD���9� �YROXPH�SRKRQ��P ��� � �NRQVWDQWD�
�
°

���������������G� �GLDPHWHU�SRKRQ�VHWLQJJL�GDGD�
DWDX����FP�GL�DWDV�DNDU�MDQJNDU��FP���W� �WLQJJL�WRWDO�
�P���I� �DQJND�EHQWXN�SRKRQ������

8QWXN�PHQJKLWXQJ�ELRPDVVD�SRKRQ�GLJXQD�
NDQ� UXPXV� SHQGHNDWDQ� EHUDW� MHQLV� ND\X�
�'KDUPDZDQ�	�6DPVRHGLQ���������

%LRPDVVD� �YROXPH�SRKRQ�[�EHUDW� MHQLV�SRKRQ�
�������������������������������������������������������������

.HWHUDQJDQ�� EHUDW� MHQLV �  � ������G 5KL]RSKRUD
%UXJXLHUD �6RQQHUDWLD�GDQ�;\ORFDUSXV� ������ � ������

.DQGXQJDQ� NDUERQ� GDODP� WXPEXKDQ� GL�
KLWXQJ� GHQJDQ� PHQJJXQDNDQ� UXPXV� �%URZQ��
�����GDQ�,QWHUQDWLRQDO�3DQHO�RQ�&OLPDWH�&KDQJH��
,3&&��������

.DQGXQJDQ�.DUERQ� �%HUDW�.HULQJ�7XPEXKDQ�[�
��������������������������������������������������������������������������������

GL�PDQD�EHUDW�NHULQJ�DGDODK��YROXPH�[�EHUDW�MHQLV�
ND\X�SRKRQ�

6HUDSDQ� NDUERQGLRNVRGD� �&2 � � 0U�
�
 �

&2 �$U� &� �DWDX� ����� [� NDQGXQJDQ� NDUERQ���

��������������������������
GL� PDQD�0U�  �PROHNXO� UHODWLI � GDQ� $U�  � DWRP�
UHODWLI���

'L� DQDOLVLV� MXJD� SURGXN� NHELMDNDQ� WHQWDQJ�
KXWDQ�PDQJURYH�\DQJ�DGD�
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$���3RWHQVL�+XWDQ�0DQJURYH�

%HUGDVDUNDQ�KDVLO�LGHQWLILNDVL�MHQLV�GDQ�VXNX�
WXPEXKDQ�GL�KXWDQ�DODP�PDQJURYH�.XEX�5D\D��
WLQJNDW�SRKRQ�EHUGLDPHWHU�����FP�GLVDMLNDQ�SDGD�
7DEHO���� �3DGD�WDEHO�WHUVHEXW��GDSDW�GLOLKDW�EDKZD�
GL�KXWDQ�PDQJURYH�DODP�.XEX�5D\D�MXPODK�MHQLV�
GDQ� MXPODK� VXNXQ\D� VHGLNLW� \DLWX� PDNVLPXP�

�
GHODSDQ�MHQLV��MXPODK�SRKRQ����SHU�������P ��+DO�
LQL�GLVHEDENDQ�WXPEXKDQ�\DQJ�GDSDW�WXPEXK�SDGD�
NRQGLVL�WDQDK�OXPSXU�VDQJDW�VHGLNLW��)HQRPHQD�LQL�
VHMDODQ� GHQJDQ� SHUQ\DWDDQ� 6RHULDQHJDUD� GDQ�
,QGUDZDQ� ������� \DQJ� PHQ\DWDNDQ� EDKZD�
WXPEXKDQ� \DQJ� GDSDW� WXPEXK� GL� WDQDK� OXPSXU�
GDQ�WHUJHQDQJ�DLU�VDQJDW�VHGLNLW��

'L� ORNDVL� SHQHOLWLDQ� LQL�� KXWDQ� DODP� SULPHU�
PDQJURYH�GLGRPLQDVL�ROHK�HPSDW�MHQLV�\DLWX��5KL�
]RSKRUD�DSLFXODWD %UXJXLHUD�F\OLQGULFD ��%OXPH�� �:�HW�$��
6RQQHUDWLD�DOED ;\ORFDUSXV�PROXFFHQVLV�/��GDQ� �/�

%HUGDVDUNDQ� LGHQWLILNDVL� MHQLV� KXWDQ� PDQJ�
URYH�GL�.XEX�5D\D�VHSDQMDQJ�GXD�EHODV�NP� �ULYHULQH
PDQJURYH�WHUFDWDW�GXD�SXOXK�MHQLV�SRKRQ�PDQJ�
URYH� \DLWX�� �� ��5KL]RSKRUD� DSLFXODWD 5�� PXFURQDWD
%UXJXLHUD� J\PQRUK\]D %�� F\OLQGULFD %�� VH[DQJXOD�� %���� ��
SDUYLIORUD $YLFHQQLD�PDULQD $� DOED $�� ODQDWD $���� �� � �� ��
RIILFLQDOLV &HULRSV� WDJDO &��GHFDQGUD��&DQGHOLD� FDQGHO���� ��
([FRHFDULD�DJDOORFKD� /XPQLW]HUD�UDFHPRVD� ;\ORFDUSXV�� �
JUDQDWXP ;��PROXFFHQVLV +HULWLHUD�OLWWRUDOLV 6RQQHUDWLD��� �� ��
DOED 6RQQHUDWLD�FDVHRODULV���GDQ� �

%��6WUXNWXU�7HJDNDQ�GDQ�5HJHQHUDVL�+XWDQ

����6WUXNWXU�WHJDNDQ�KXWDQ
6WUXNWXU� WHJDNDQ� KXWDQ� DGDODK� VHEDUDQ�

LQGLYLGX�WXPEXKDQ�GDODP�ODSLVDQ�WDMXN�GDQ�GDSDW�
GLDUWLNDQ�VHEDJDL�VHEDUDQ�SRKRQ�SHU�VDWXDQ� OXDV�

GDODP�EHUEDJDL�NHODV�GLDPHWHUQ\D��%XVWRPL� ���HW�DO
������� 6HFDUD� NHVHOXUXKDQ� VWUXNWXU� WHJDNDQ�
SRKRQ�DGDODK�KXEXQJDQ�DQWDUD�EDQ\DNQ\D�SRKRQ�
GHQJDQ� NHODV� GLDPHWHU� GDODP� SORW� SHQHOLWLDQ��
VHEDUDQ�SRKRQ�GHQJDQ�NHODV�GLDPHWHU�������FP��
������FP��������FP�GDQ�GLDPHWHU�����FP�GL�ORNDVL�
SHQHOLWLDQ�GLVDMLNDQ�SDGD�*DPEDU����6HEDUDQ�NHODV�
GLDPHWHU�SRKRQ�GL�ORNDVL�SHQHOLWLDQ�PHQXQMXNNDQ�
MXPODK�SRKRQ�\DQJ�VHPDNLQ�EHUNXUDQJ�GDUL�NHODV�
GLDPHWHU� NHFLO� NH� NHODV� GLDPHWHU� EHVDU�� 6HFDUD�
XPXP� VHEDUDQ� NHODV� GLDPHWHU� WHJDNDQ� KXWDQ�
PDQJURYH� GL� ORNDVL� SHQHOLWLDQ� PHQXQMXNNDQ�
NDUDNWHULVWLN� \DQJ� GHPLNLDQ�� VHKLQJJD� GDSDW�
GLNDWDNDQ�KXWDQ�WHUVHEXW�PDVLK�QRUPDO�

'DODP�VXNVHVL�KXWDQ�VHODOX�WHUMDGL�SHUXEDKDQ�
GDUL�ZDNWX�NH�ZDNWX��3HUXEDKDQ�VWUXNWXU�WHJDNDQ�
WHUVHEXW�NHPXQJNLQDQ�NDUHQD�DGDQ\D�SHUEHGDDQ�
NHPDPSXDQ�SRKRQ�GDODP�PHPDQIDDWNDQ�HQHUJL�
PDWDKDUL��XQVXU�KDUD�PLQHUDO�GDQ�DLU��VHUWD�VLIDW�
NRPSHWLVL�� 2OHK� NDUHQD� LWX� VXVXQDQ� SRKRQ� GL�
GDODP� WHJDNDQ� KXWDQ� DNDQ�PHPEHQWXN� VHEDUDQ�
NHODV� GLDPHWHU� \DQJ� EHUYDULDVL� �,VWRPR� 	�
3UDGLDVWRUR��������

-HQLV�SRKRQ�KXWDQ�PDQJURYH�DODP�GL�.XEX�
5D\D� GHQJDQ� SDUDPHWHU� GLDPHWHU� DWDX� WLQJJL�
GLGRPLQDVL� ROHK� � %OXPH� GDQ�5KL]RSKRUD� DSLFXODWD
%UXJXLHUD�F\OLQGULFD ��:�HW�$� 'HQJDQ�GHPLNLDQ�GDSDW�
GLNDWDNDQ�EDKZD�NHGXD�MHQLV�LQL�\DQJ�SDOLQJ�EDLN�
GDODP� PHPDQIDDWNDQ� HQHUJL� PDWDKDUL�� XQVXU�
KDUD�PLQHUDO�GDQ�DLU�VHUWD�VLIDW�NRPSHWLVL�

����5HJHQHUDVL�KXWDQ
5HJHQHUDVL� PHUXSDNDQ� IHQRPHQD� DODP� GL�

PDQD� SRKRQ� \DQJ� PXGD� DNDQ� PHQJJDQWLNDQ�
SRKRQ� GHZDVD� NDUHQD� VHVXDWX� VHEDE�� PLVDOQ\D�
GLWHEDQJ��WHUEDNDU��WXPEDQJ��EHQFDQD�DODP��DWDX�
PDWL� VHFDUD� ILVLRORJLV�� $GDSXQ� UHJHQHUDVL� MHQLV�

7DEHO�����-XPODK�SRKRQ�GDQ�MXPODK�VXNX�GDODP�SORW�������P �GL�.XEX�5D\D�
�

��
7DEOH�����1XPEHU�RI �WUHHV�DQG�QXPEHU�RI �IDPLO\�LQ�D�SORW�RI �������P LQ�.XEX�5D\D

/RNDVL��/RFDWLRQ���
-XPODK�MHQLV

�1XPEHU�RI �VSHFLHV��
-XPODK�SRKRQ
�1XPEHU�RI �WUHHV��

-XPODK�VXNX
�1XPEHU�RI �IDPLOLHV��

3ORW�,� �� ��� ��
3ORW�,,� �� ��� ��
3ORW�,,,� �� ��� ��

6XPEHU�� ���'DWD�SULPHU�� ��6RXUFH 3ULPDU\�GDWD

3HUDQ�%LRPDVD�0DQJURYH�GDODP�0HQ\LPSDQ�.DUERQ�GL�.XEX�5D\D��.DOLPDQWDQ�%DUDW
�1�0��+HUL\DQWR�	�(QGUR�6XELDQGRQR�



�

WXPEXKDQ� GL� KXWDQ� PDQJURYH� GLVDMLNDQ� SDGD�
7DEHO���

3DGD� 7DEHO� ��� WHUOLKDW� EDKZD� MHQLV� \DQJ�
PHQGRPLQDVL� GL� ORNDVL� SHQHOLWLDQ� XQWXN� WLQJNDW�
SRKRQ�\DLWX� �GHQJDQ�,13���������GDQ�5��DSLFXODWD
WLQJNDW�VHPDL�\DLWX�MHQLV� �GHQJDQ�,13�5��DSLFXODWD
VHEHVDU���������VHGDQJNDQ�XQWXN�WLQJNDW�EHOWD�%��
J\PQRUK\]D� GHQJDQ� ,13� �������� +DO� LQL�
PHQXQMXNNDQ� UHJHQHUDVL� GL� KXWDQ� PDQJURYH�
FXNXS� EDLN� GDQ� FHQGHUXQJ� PHQJHORPSRN� SHU�
MHQLV�� � +DVLO� WHUVHEXW� VHMDODQ� GHQJDQ� SHQHOLWLDQ�
%LVPDUN� � ������� GDQ� �+HUL\DQWR� 	�HW� DO�
6XELDQGRQR�� ������ GL� &DJDU� %LRVIHU� 7DPDQ�
1DVLRQDO� 3XODX� 6LEHUXW�� 6XPDWHUD� %DUDW� GDQ� GL�
7DPDQ�1DVLRQDO�$ODV�3XUZR��-DZD�7LPXU�

&�� 3HUDQ� +XWDQ� 0DQJURYH� GDODP� 0LWLJDVL�
.DUERQ�

3HUDQ� KXWDQ� PDQJURYH� GDSDW� GLOLKDW� GDUL�
ELRPDVD�\DQJ�GLEHGDNDQ�NH�GDODP�GXD�NDWHJRUL��
\DLWX� ELRPDVVD� GL� DWDV� WDQDK� �EDWDQJ�� FDEDQJ��
UDQWLQJ��GDXQ��EXQJD�GDQ�EXDK��GDQ�ELRPDVVD�GL�

6XPEHU�� ���'DWD�SULPHU�� �6RXUFH 3ULPDU\�GDWD

*DPEDU���� 6HEDUDQ�NHODV�GLDPHWHU�SRKRQ�GL�KXWDQ�PDQJURYH��
��������������)LJXUHV�����'LVWULEXWLRQ�RI �WUHHV�E\�GLDPHWHU�FODVV�LQ�PDQJURYH�IRUHVWV�

GDODP�WDQDK��DNDU���3DGD�SHQHOLWLDQ�LQL�SHQJXNXUDQ�
ELRPDVVD�PDQJURYH�GLODNXNDQ�SDGD�EDJLDQ�GL�DWDV�
WDQDK��.XVPDQD� ���������PHQ\DWDNDQ�EDKZD��HW�DO
EHVDUQ\D� ELRPDVVD� GLWHQWXNDQ� ROHK� GLDPHWHU��
WLQJJL� WDQDPDQ�� EHUDW� MHQLV� ND\X� GDQ� NHVXEXUDQ�
WDQDK��

.DQGXQJDQ� NDUERQ� SDGD� WDQDPDQ� PHQJ�
JDPEDUNDQ�EHUDSD�EHVDU�WDQDPDQ�WHUVHEXW�GDSDW�
PHQJLNDW�&2 �GDUL�XGDUD��6HEDJLDQ�NDUERQ�DNDQ��

PHQMDGL�HQHUJL�XQWXN�SURVHV�ILVLRORJL�WDQDPDQ�GDQ�
VHEDJLDQ� PDVXN� GDODP� VWUXNWXU� WXPEXKDQ� GDQ�
PHQMDGL�EDJLDQ�GDUL�WXPEXKDQ��PLVDOQ\D�VHOXORVD�
\DQJ� WHUVLPSDQ� SDGD� EDWDQJ�� DNDU�� UDQWLQJ� GDQ�
GDXQ��%HUGDVDUNDQ�DVXPVL��UXPXV��%URZQ��������
GDQ�,3&&���������\DQJ�PHQ\DWDNDQ�EDKZD�����
VDPSDL� ���� EDKDQ� NHULQJ� WDQDPDQ� WHUGLUL� GDUL�
NDQGXQJDQ�NDUERQ�

'DODP� SHQHOLWLDQ� LQL� SHQJXNXUDQ� ELRPDVVD�
GDQ�NDQGXQJDQ�NDUERQ�PDQJURYH�WLGDN�GLODNXNDQ�
GHVWUXFWLYH� VDPSOLQJ�� PHODLQNDQ� PHQJJXQDNDQ�
SHQGHNDWDQ�YROXPH�GHQJDQ�EHUDW�MHQLV�PDQJURYH��
%LRPDVVD� GDQ� NDQGXQJDQ� NDUERQ� GL� ORNDVL�
SHQHOLWLDQ�GLVDMLNDQ�SDGD�7DEHO���

íìríõ��u îìrîõ��u ïìrïõ��u Eðì��u

ðì9

ñï9

íî9

ïí9

-XUQDO�$QDOLVLV�.HELMDNDQ�9RO�����1R�����$SULO�����������
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7DEHO�����5HJHQHUDVL�GL�KXWDQ�DODP�PDQJURYH�GL�.XEX�5D\D�
7DEOH������5HJHQHUDWLRQ�LQ�QDWXUDO�PDQJURYH�IRUHVWV�LQ�.XEX�5D\D

-HQLV��6SHFLHV� � 6XNX��)DPLO\� �
,13�,9,�����

�6HPDL��6HHGOLQJ�� %HOWD��6DSOLQJ��� 3RKRQ��7UHH���

5��DSLFXODWD� 5KL]RSKRUDFHDH� ������ ������ �������
%��J\PQRUK\]D� 5KL]RSKRUDFHDH� ������ ������ ������
6��DOED� /\WKUDFHDH� ������ ������ ������
;��PROXFFHQVLV�� 0HOLDFHDH� ������ ������ ������

6XPEHU�� ���'DWD�SULPHU�� ��6RXUFH 3ULPDU\�GDWD

7DEHO���� %LRPDVVD�GDQ�NDQGXQJDQ�NDUERQ�KXWDQ�PDQJURYH�WLQJNDW�SRKRQ�EHUGLDPHWHU������FP GL��
.XEX�5D\D��.DOLPDQWDQ�%DUDW�

7DEOH � � %LRPDVV�DQG�FDUERQ�FRQWHQW�RI �PDQJURYH�WUHHV������FP�GLDPHWHU�DW�.XEX�5D\D��:HVW�.DOLPDQWDQ� �

-HQLV��6SHFLHV���
-XPODK�SRKRQ��1XPEHU�RI �WUHHV��SHU�KD� �

�
,VL��9ROXPH��P �KD� %LRPDVVD��%LRPDVV���WRQ�KD�

3ORW��,� 3ORW��,,� 3ORW��,,,� 3ORW��,� 3ORW��,,� 3ORW��,,,� 3ORW��,� 3ORW��,,� 3ORW��,,,�

5��DSLFXODWD� ���� ���� ���� ������ ���� ������ ������� ������� ������
%��J\PQRUK\]D� ���� ���� ���� ��� ������ ������ ������ ������ �������
6��DOED� ���� ���� ���� ����� ����� ��� ������ ������ ������
;��PROXFFHQVLV�� ���� ���� ���� ����� ����� ��� ����� ������ ������

-XPODK�7RWDO�� ���� ���� ���� ���� ���� ���� ������� ������� �������

5DWD�UDWD�$YHUDJH�KD�� ���� ���� �������

6XPEHU�� ���'DWD�SULPHU�� ��6RXUFH 3ULPDU\�GDWD

7HJDNDQ� KXWDQ� PDQJURYH� EHUGDVDU� VDPSHO��
MHQLV� 5KL]RSKRUD� DSLFXODWD� PHPSXQ\DL� ELRPDVVD�
VHEHVDU�������WRQ�KD���������WRQ�KD�GDQ��������
WRQ�KD� �SORW� ,,,��� GLLNXWL� ROHK� MHQLV� %UXJXLHUD�
J\PQRUK\]D�VHEHVDU��������WRQ�KD��SORW�,,,���������
WRQ�KD� SDGD� ORW� ,,�� 7RWDO� ELRPDVD� GL� ORNDVL�
SHQHOLWLDQ�GLGRPLQDVL�ROHK�SORW�,,,�\DLWX�VHEHVDU�
������� WRQ�KD�� 1LODL� UDWD�UDWD� GDUL� NHUDSDWDQ��
NDQGXQJDQ�NDUERQ�GDQ�VHUDSDQ�&2 �ROHK�PDVLQJ��

PDVLQJ�MHQLV�PDQJURYH�GLVDMLNDQ�SDGD�7DEHO���
%LRPDVVD� KXWDQ� PDQJURYH� .XEX� 5D\D�

WHUPDVXN�WLQJJL�\DLWX��������WRQ�KD��VHWDUD��������
WRQ� &�KD� DWDX� ������� WRQ� &2 �KD��� 'LEDQGLQJ��

GHQJDQ�SHQHOLWLDQ�'KDUPDZDQ�GDQ�6LUHJDU���������
ELRPDVVD�GDQ�NDQGXQJDQ�NDUERQ�PDQJURYH�WRWDO�
GL�&LDVHP��-DZD�%DUDW�VHEHVDU�������WRQ�KD�GDQ�
NDQGXQJDQ�NDUERQ�VHEHVDU�������WRQ�&�KD�VHWDUD�
GHQJDQ�����WRQ�&2 �KD��

+XWDQ� PDQJURYH� PHPLOLNL� SRWHQVL� EHVDU�
GDODP�PHQ\HUDS�NDUERQ��+DO�LQL�GLGDVDUNDQ�SDGD�
QLODL�SURGXNVL�EHUVLK� \DQJ�GDSDW�GLKDVLONDQ�ROHK�
KXWDQ� PDQJURYH� VHEDJDL� EHULNXW�� ELRPDVD� WRWDO�

������������ WRQ�KD��� JXJXUDQ� VHUDVDK� ����������
�

WRQ�KD�WDKXQ���GDQ�ULDS�YROXPH����P �KD�WDKXQ��
SDGD� WHJDNDQ� KXWDQ� PDQJURYH� XPXU� ��� WDKXQ�
�.XVPDQD�� ������� 'HQJDQ� GHPLNLDQ� KDVLO�
SHQHOLWLDQ� ELRPDVVD� PDQJURYH� GL� .XEX� 5D\D�
WHUPDVXN�WLQJJL�

3HUWXPEXKDQ� SRKRQ� PHODOXL� KDVLO� IRWR�
VLQWHVLV� NHPXGLDQ� GLJXQDNDQ� ROHK� WXPEXKDQ�
XQWXN�PHODNXNDQ�SHUWXPEXKDQ�NH�DUDK�KRULVRQWDO�
GDQ�YHUWLNDO��2OHK�NDUHQD� LWX�� VHPDNLQ�EHVDUQ\D�
GLDPHWHU�GLVHEDENDQ�ROHK�SHQ\LPSDQDQ�ELRPDVD�
KDVLO�NRQYHUVL�&2 �\DQJ�VHPDNLQ�EHUWDPEDK�EHVDU��

VHLULQJ� GHQJDQ� VHPDNLQ� EDQ\DNQ\D� &2 � \DQJ��

GLVHUDS� SRKRQ� WHUVHEXW�� 6HFDUD� XPXP� KXWDQ�
GHQJDQ� � �WHUXWDPD� SRKRQ�SRKRQ� \DQJ�QHW� JURZWK
VHGDQJ�EHUDGD�GDODP�IDVH�SHUWXPEXKDQ��PDPSX�
PHQ\HUDS� OHELK� EDQ\DN� &2 �� VHGDQJNDQ� KXWDQ��

GHZDVD�GHQJDQ�SHUWXPEXKDQ�\DQJ�NHFLO�PHQDKDQ�
GDQ�PHQ\LPSDQ� SHUVHGLDDQ� NDUERQ� WHWDSL� WLGDN�
GDSDW� PHQ\HUDS� &2 � HNVWUD� �'KDUPDZDQ� 	��

6DPVRHGLQ��������

3HUDQ�%LRPDVD�0DQJURYH�GDODP�0HQ\LPSDQ�.DUERQ�GL�.XEX�5D\D��.DOLPDQWDQ�%DUDW
�1�0��+HUL\DQWR�	�(QGUR�6XELDQGRQR�
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'�� .HELMDNDQ� GDODP� 0HQJHOROD� +XWDQ�
0DQJURYH
0DQJURYH�PHPLOLNL�SRWHQVL�\DQJ�VDQJDW�EHVDU�

GDODP� XSD\D� PLWLJDVL� SHPDQDVDQ� JOREDO� NDUHQD�
PDQJURYH� WHUQ\DWD�PDPSX�PHQ\HUDS�&2 �\DQJ��

VDQJDW� EHVDU�� 2OHK� VHEDE� LWX�� PDQJURYH� SHUOX�
GLOHVWDULNDQ��DNDQ�WHWDSL�GDODP�XSD\D�SHOHVWDULDQ�
PDQJURYH� LQL� VDQJDW� GLSHUOXNDQ� SHUDQ� EHUEDJDL�
SLKDN�DJDU�SHOHVWDULDQ�ELVD�EHUMDODQ�GHQJDQ�EDLN�
GDQ� EHUKDVLO�� .HPXGLDQ�� WHNQLN� LPSOHPHQWDVL�
\DQJ� GLODNXNDQ� GLPXODL� GHQJDQ� GLODNXNDQQ\D�
DVVHVVPHQW�SDGD� EHUEDJDL� SDUD� SLKDN� \DQJ� WHUNDLW�
GHQJDQ�PDQJURYH�VHFDUD�XPXPQ\D�\DLWX�GHQJDQ�
FDUD� )RFXV� *URXS� 'LVFXVVLRQ� �)*'�� \DLWX� GLVNXVL�
WHUDUDK� \DQJ� GDSDW� PHQ\DPDNDQ� PDNQD� GDQ�
NHVLPSXODQ� GDODP� XSD\D� SHOHVWDULDQ� PDQJURYH��
7LGDN� KDQ\D� VHEDJDL� XSD\D� PLWLJDVL� SHPDQDVDQ�
JOREDO�VHPDWD�WHQWXQ\D�WHWDSL�MXJD�PHPLNLUNDQ�VLVL�
VRVLDO� HNRQRPL� GDQ� SROLWLN� GDUL� EHUEDJDL� SLKDN�
�%DUELHU�HW�DO���������

(NRVLVWHP�SHVLVLU�SDQWDL�\DQJ�EHUXSD�KXWDQ�
PDQJURYH��UDZD�SDVDQJ�VXUXW��GDQ�SDGDQJ�ODPXQ�
PHODNXNDQ�PLWLJDVL�SHUXEDKDQ�LNOLP�GHQJDQ�FDUD�
PHQ\HUDS� JDV� NDUERQ� GLRNVLGD� �&2 �� GDUL��

DWPRVIHU�GDQ�VDPXGUD�GHQJDQ�WLQJNDW�\DQJ�OHELK�
WLQJJL� SHU� VDWXDQ� OXDV�� GLEDQGLQJNDQ� GHQJDQ�
SHQ\HUDSDQ�GDUL�KXWDQ�GDUDWDQ��*DPEDU�����6DDW�
HNRVLVWHP� SHVLVLU� WHUGHJUDGDVL�� KLODQJ�� DWDX�
GLNRQYHUVLNDQ� XQWXN� SHQJJXQDDQ� ODKDQ� ODLQ��
VLPSDQDQ� NDUERQ� ELUX� GDODP� MXPODK� EHVDU� GL�
WDQDK� WHUEXND� GDQ� GLOHSDVNDQ� VHEDJDL� &2 � NH��

GDODP� DWPRVIHU� GDQ�DWDX� VDPXGUD�� 7LQJNDW�
NHKLODQJDQ� HNRVLVWHP� SHVLVLU� \DQJ� DGD� VDDW� LQL�
GDSDW� PHQ\HEDENDQ� ����²����� PLOLDU� WRQ� &2 ��
GLOHSDVNDQ�VHWLDS�WDKXQQ\D��:DODXSXQ�OXDV�GDHUDK�
KXWDQ� EDNDX�� UDZD� SDVDQJ� VXUXW�� GDQ� SDGDQJ�
ODPXQ� VHFDUD� JOREDO� KDQ\DODK� �²��� GDUL� OXDV�
NHVHOXUXKDQ� KXWDQ� WURSLV�� QDPXQ� GHJUDGDVL�
HNRVLVWHP�LQL�PHQ\HEDENDQ��²����HPLVL�NDUERQ�
GDUL�GHIRUHVWDVL�JOREDO��%DUELHU� ���������HW�DO

3HUNLUDDQ� GDPSDN� JDV� UXPDK� NDFD� GDUL�
NRQYHUVL�HNRVLVWHP�SHVLVLU�PHQFDNXS�SHQXUXQDQ�
SHQ\HUDSDQ� GDQ� EXNDQ� SHOHSDVDQ� NDUERQ��
VHKLQJJD� QLODLQ\D� MDXK� OHELK� UHQGDK� GDUL� QLODL�
DVOLQ\D��0HQXUXW�DQDOLVLV�WHUEDUX��3HQGOHWRQ� ���HW�DO
�������KLODQJQ\D�WLJD�HNRVLVWHP�NDUERQ�ELUX�VHWLDS�
WDKXQQ\D�PHQ\HEDENDQ�HPLVL�������3J�&2 ��\DQJ��

VHUXSD�GHQJDQ�HPLVL�&2 �WDKXQDQ��7DEHO�����

7DEHO�����3RWHQVL�GDQ�VLPSDQDQ�&2 �KXWDQ�PDQJURYH�GL�.XEX�5D\D��.DOLPDQWDQ�%DUDW��

7DEOH�����3RWHQF\�DQG�&2 �VDYLQJV�RI �PDQJURYH�IRUHVWV�LQ�.XEX�5D\D��:HVW�.DOLPDQWDQ�

-HQLV��6SHFLHV� �
.HUDSDWDQ�
WHJDNDQ�KD�

�6WDQG�GHQVLW\�KD��

5DWD�UDWD�GLDPHWHU �
�'LDPHWHU�DYHUDJH��

�FP��

5DWD�UDWD�
WLQJJL �+HLJKW
DYHUDJH���P�� �

.DQGXQJDQ�NDUERQ �
�&DUERQ�FRQWHQW��
�WRQ�&�KD��

.DUERQGLRNVLGD �
�&DUERQGLR[\GH��
�WRQ�&2��KD��

5��DSLFXODWD� ���� ������ ������ ������ �������
%��J\PQRUK\]D� ���� ������ ������ ������ �������
6��DOED� ���� ����� ����� ������ �������
;��PROXFFHQVLV�� ���� ����� ����� ������ �������

-XPODK�7RWDO� ���� �� �� ������� �������

6XPEHU�� ���'DWD�SULPHU�� ��6RXUFH 3ULPDU\�GDWD

-XUQDO�$QDOLVLV�.HELMDNDQ�9RO�����1R�����$SULO�����������
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6XPEHU�� ���0F/HRG� �������6RXUFH HW�DO

*DPEDU���� 7LQJNDW�SHQ\HUDSDQ�NDUERQ�UDWD�UDWD�WDKXQDQ�XQWXN�KDELWDW�NDUERQ�ELUX�SHU�VDWXDQ�OXDV�
GLEDQGLQJNDQ�GHQJDQ�KDELWDW�KXWDQ�GDUDWDQ��

)LJXUHV�� � 7KH�OHYHO�DQQXDO�DYHUDJH�RI �FDUERQ�VHTXHVWUDWLRQ�IRU�KDELWDW�RI �EOXH�FDUERQ�SHU�XQLW�DUHD�FRPSDUHG�WR���
IRUHVW�KDELWDW�ODQG�

7DEHO���� 3HUNLUDDQ�MXPODK�NDUERQ�\DQJ�GLOHSDVNDQ�NDUHQD�SHUXEDKDQ�SHQJJXQDDQ�ODKDQ�SDGD�HNRVLVWHP�
SHVLVLU�VHFDUD�JOREDO�

7DEOH���� (VWLPDWHV�RI �WKH�DPRXQW�RI �FDUERQ�UHOHDVHG�GXH�WR�FKDQJHV�LQ�ODQG�XVH�LQ�FRDVWDO�HFRV\VWHPV�JOREDOO\

0DVXNDQ�,QSXW� +DVLO�2XWFRPH�

(NRVLVWHP �
�(FRV\VWHPV��

+XWDQ�%DNDX� ����������������� �������������� ��������������� �����������������
5DZD�3DVDQJ�6XUXW� ������������� �������������� �������������� ����������������
3DGDQJ�/DPXQ� ������������� �������������� �������������� ����������������

7RWDO� ������������������ �����������������

&DWDWDQ�� �����3J� ���PLOLDU�PHWULN�WRQ�� ���1RWH ��3J� ���ELOOLRQ�PHWULF�WRQV
6XPEHU��6RXUFH���3HQGOHWRQ�HW�DO��������

7
LQ
J
N
DW
�S
HQ
\
HU
DS
DQ
�6
HT
X
HV
WU
D
WL
R
Q
�U
D
WH

�J
�&
�P

�\
U
�

��
��

+XWDQ
7URSLV

+XWDQ
%RUHDO

+XWDQ
6XEWURSLV

+XWDQ
0DQJURYH

5DZD
3DVDQJ�6XUXW

3DGDQJ
/DPXQ

���

���

���

���

���

��

�

3HUDQ�%LRPDVD�0DQJURYH�GDODP�0HQ\LPSDQ�.DUERQ�GL�.XEX�5D\D��.DOLPDQWDQ�%DUDW
�1�0��+HUL\DQWR�	�(QGUR�6XELDQGRQR�

7DUDI �JOREDO�MXWD�KD
�*OREDO�OHYHO�PLOOLRQ�KD�

/DMX�NRQYHUVL�VDDW�LQL
��SHU�WDKXQ

�&XUUHQW�FRQYHUVLRQ�UDWH
��SHU�\HDU�

'DHUDK�UHQWDQ�NDUERQ
GHNDW�SHUPXNDDQ�
VHGLPHQ�ODSLVDQ�DWDV�
ELRPDVVD��0J�&R�
SHU�KD
�&DUERQ�YXOQHUDEOH�DUHDV
QHDU�WKH�VXUIDFH�VHGLPHQW
WRS�OD\HU�ELRPDVV�
&2 0J��SHU�KD�� �

(PLVL�NDUERQ�3J�&R�
SHU�WDKXQ

�&DUERQ�(PLVVLRQ�3J�&R�
SHU�\HDU�



��

6LPSDQDQ� NDUERQ� \DQJ� WHUDNXPXODVL� GDODP�
VLVWHP�LQL�GLVLPSDQ�GL�DWDV�WDQDK�GDODP�ELRPDVVD�
WXPEXKDQ��EDWDQJ�SRKRQ��EDWDQJ��GDQ�GDXQ���GL�
EDZDK�WDQDK�GDODP�ELRPDVVD�WXPEXKDQ��VLVWHP�
DNDU� GDQ� ULPSDQJ��� GDQ�GL� GDODP� WDQDK�RUJDQLN�
ND\D� NDUERQ� \DQJ� EDQ\DN� GLMXPSDL� GDODP�
HNRVLVWHP�LQL�

3HQHWDSDQ�SHOHVWDULDQ�PDQJURYH�GDODP�XSD\D�
PLWLJDVL� SHPDQDVDQ� JOREDO� \DQJ� WHQJDK� WHUMDGL�
EXNDQODK�WDQSD�EHUGDVDUNDQ�SDGD�IDNWD��6XPEHU�
GD\D�DODP�\DQJ�WHUGDSDW�GL�GDHUDK�SHUDOLKDQ�DQWDUD�
ZLOD\DK� GDUDW� GDQ� ODXW� PHPDQJ� NXUDQJ� EDQ\DN�
GLVHQWXK� XQWXN� GLSLNLUNDQ� OHELK� ODQMXW� PHQMDGL�
REMHN�\DQJ�GDSDW�GLPDQIDDWNDQ�VHGHPLNLDQ�UXSD�
XQWXN�PHQJXUDQJL�GDPSDN�SHUXEDKDQ�LNOLP�\DQJ�
PHQDLNNDQ� VXKX� EXPL� VHKLQJJD� WHUMDGL� SHPD�
QDVDQ�VHFDUD�JOREDO�

.RODERUDVL�EHUEDJDL�SLKDN�GDODP�PHZXMXG�
NDQ� SHOHVWDULDQ� PDQJURYH� LQL� VDQJDW� SHQWLQJ�
PHQJLQJDW� VXPEHU� GD\D� LQL� VDQJDWODK� SRWHQVLDO�
XQWXN�PHQJXUDQJL�GDPSDN�GDUL�SHPDQDVDQ�JOREDO�
\DQJ� WHUMDGL�� $GDSXQ� DNWRU�DNWRU� \DQJ� DNDQ�
PHQMDGL�SDUD�SLKDN�GDODP�SHODNVDQDDQ�XSD\D�LQL�
DQWDUD�ODLQ��SHPHULQWDK�GDODP�KDO�LQL�.HPHQWHULDQ�
/LQJNXQJDQ�+LGXS�GDQ�.HKXWDQDQ��.HPHQWHULDQ�
.HODXWDQ�GDQ�3HULNDQDQ��EDLN�GDUL�SXVDW� VDPSDL�
WLQJNDW� ZLOD\DK�� VHUWD� SHPHULQWDK� SXVDW� VDPSDL�
SHPHULQWDK� GDHUDK�� 2OHK� NDUHQD� PDQJURYH�
PHUXSDNDQ� VXPEHU� GD\D� DODP� \DQJ� EHUDGD� GL�
ZLOL\DK�SHVLVLU� VHKLQJJD�NRODERUDVL�GDUL�.HPHQ�
WHULDQ� /LQJNXQJDQ� +LGXS� GDQ� .HKXWDQDQ� GDQ�
.HPHQWHULDQ� .HODXWDQ� GDQ� 3HULNDQDQ� VDQJDW�
GLSHUOXNDQ�DJDU�WLGDN�WHUMDGL�SROLF\�GLVSXWH��WXPSDQJ�
WLQGLK� NHELMDNDQ��� .HELMDNDQ� UHKDELOLWDVL�
PDQJURYH� WHODK� GLULQWLV� ROHK� .HPHQWHULDQ�
.HKXWDQDQ�GDODP�3HUDWXUDQ�0HQWHUL�.HKXWDQDQ�
1RPRU�3����0HQKXW�9�������

6HODLQ� 3HUDWXUDQ� 0HQWHUL� .HKXWDQDQ��
3UHVLGHQ�MXJD�WHODK�PHQJHOXDUNDQ�3HUDWXUDQ�1R��
��� 7DKXQ� ����� WHQWDQJ� 6WUDWHJL� 1DVLRQDO�
3HQJHORODDQ� (NRVLVWHP� 0DQJURYH� �613(0��
EHUWXMXDQ� XQWXN� PHQVLQHUJLNDQ� NHELMDNDQ� GDQ�
SURJUDP�SHQJHORODDQ� HNRVLVWHP�PDQJURYH� \DQJ�
PHOLSXWL�ELGDQJ�HNRORJL�� VRVLDO� HNRQRPL��NHOHP�
EDJDDQ�� GDQ� SHUDWXUDQ� SHUXQGDQJ�XQGDQJDQ�
XQWXN�PHQMDPLQ� IXQJVL� GDQ�PDQIDDW� HNRVLVWHP�
PDQJURYH�VHFDUD�EHUNHODQMXWDQ�EDJL�NHVHMDKWHUDDQ�
PDV\DUDNDW�� 'HQJDQ� GHPLNLDQ� JXEHUQXU�� ZDOL�

NRWD�EXSDWL� �SHPHULQWDK� GDHUDK�� EHUWDQJJXQJ�
MDZDE�SDGD�SHQJHORODDQ� HNRVLVWHP�PDQJURYH�GL�
GDHUDKQ\D�PDVLQJ�PDVLQJ��0HQXUXW�.HPHQWHULDQ�
.HKXWDQDQ���������SDGD�WDKXQ������PHQDUJHWNDQ�
PLQLPDO� ������� KD� ODKDQ� PDQJURYH� \DQJ�
GLUHKDELOLWDVL� GDUL� VHMXPODK� ���� MXWD� KD� \DQJ�
UXVDN�SHUOX�UHKDELOLWDVL�GDQ�SDGD�WDKXQ������WHODK�
WHUWDQDP����������KD�

3DGD�3HUDWXUDQ�0HQWHUL�.HKXWDQDQ�1RPRU�
3����0HQKXW�9������ GLVHEXWNDQ� XQWXN� UHKD�
ELOLWDVL� NDZDVDQ� NRQVHUYDVL� GDODP� KDO� LQL� KXWDQ�
PDQJURYH�SHUOX�GLEXDW�SHUVHPDLDQ�GHQJDQ� OXDV��
MHQLV�� SHUDODWDQ� NHUMD�� EDQJXQDQ�� SHQDQJJXQJ�
MDZDE�GDQ�ODLQ�ODLQ�\DQJ�PHPHUOXNDQ�ELD\D�\DQJ�
EHVDU�VHKLQJJD�XQWXN�SHQ\HGLDDQ�ELELW�PHPHUOX�
NDQ� ZDNWX� \DQJ� ODPD� SDGDKDO� NHDGDDQ� KXWDQ�
PDQJURYH�VXGDK�UXVDN�PHPHUOXNDQ�SHQDQJDQDQ�
\DQJ�FHSDW�� �8QWXN�LWX�SHUOX�GLODNXNDQ�WHURERVDQ�
\DLWX�SHQJDPELODQ�ELELW�PDQJURYH�GDUL�KXWDQ�DODP�
\DQJ�WHUVHGLD�PHODOXL�FDUD�FDEXWDQ�GDQ�ODQJVXQJ�
WDQDP�GL�WHPSDW�ORNDVL�PDQJURYH�\DQJ�UXVDN�

'DODP� SHUZXMXGDQ� XSD\D� SHOHVWDULDQ� LQL� �
SHUOX� SHUDQDQ�PXOWL� SLKDN��PXODL� GDUL� SHPHULQ�
WDKDQ�EDLN�GDUL�.HPHQWHULDQ�/LQJNXQJDQ�+LGXS�
GDQ� .HKXWDQDQ�� GL� PDQD� KXWDQ� PDQJURYH� WHU�
PDVXN� EDJLDQ� GL� GDODPPQ\D� PDXSXQ� .HPHQ�
WHULDQ�.HODXWDQ� GDQ�3HULNDQDQ� GL�PDQD�ZLOD\DK�
SHVLVLU� GDQ�PDQJURYH�PHQMDGL� VDODK� VDWX� REMHN�
NDMLDQQ\D�� %HJLWX� MXJD� PDV\DUDNDW� GHVD� SHVLVLU��
\DQJ� EHUJDQWXQJ� KLGXS� SDGD� ODXW�� 6HSHUWL� \DQJ�
GLNHWDKXL�EDKZD�GDHUDK�PDQJURYH�LQL�PHUXSDNDQ�
GDHUDK� VSDZQLQJ� JURXQG� \DLWX� GDHUDK� SHUEHVDUDQ�
LNDQ��2OHK�NDUHQDQ\D�PDV\DUDNDW�GHVD�SHVLVLU�MXJD�
WHUPDVXN�GDODP�PXOWL�SLKDN�DJDU�WHUVHOHQJJDUDQ\D�
JHUDNDQ� SHOHVWDULDQ� LQL�� 7LGDN� NHWLQJJDODQ� SXOD�
/60�VHEDJDL�OHPEDJD�VZDGD\D�PDV\DUDNDW�VHED�
JDL�SHPDQWDX�MXJD�SHQJJHUDN�GDODP�SHODNVDQDDQ�
SHOHVWDULDQ�PDQJURYH�LQL�

3HOHVWDULDQ� PDQJURYH� DGDODK� XSD\D� SHOHV�
WDULDQ� \DQJ� GLODNXNDQ� VHFUD� KROLVWLN� GDQ� WLGDN�
VHWHQJDK�VHWHQJDK��8SD\D� SHOHVWDULDQ�PDQJURYH�
WHODK� GLODNXNDQ� GDODP� EHQWXN� NRQVHUYDVL�
PDQJURYH� ROHK� SLKDN�.HPHQWHULDQ� /LQJNXQJDQ�
+LGXS�GDQ�.HKXWDQDQ��3DGD�XSD\D�NDOL�LQL�DGDODK�
XSD\D�VHUHQWDN�\DQJ�GLODNXNDQ�EHUVDPD�VDPD�ROHK�
SDUD� SLKDN� GHQJDQ� VDWX� NHELMDNDQ� NKXVXV� \DQJ�
GLEXDW� WDQSD� WXPSDQJ� WLQGLK� GDQ� EHUGDVDUNDQ�
DVVHVVPHQW�GDUL�VHPXD�SLKDN�

-XUQDO�$QDOLVLV�.HELMDNDQ�9RO�����1R�����$SULO�����������
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$���.HVLPSXODQ

'L�KXWDQ�DODP�PDQJURYH�.XEX�5D\D�GLMXPSDL�
GXD� SXOXK� MHQLV�PDQJURYH� GDQ� GLGRPLQDVL� ROHK�
HPSDW� MHQLV� \DLWX�� �� GHQJDQ�5KL]RSKRUD� DSLFXODWD
NHUDSDWDQ� ���� SRKRQ�KD� �� %UXJXLHUD� J\PQRUK\]D
GHQJDQ�NHUDSDWDQ�����SRKRQ�KD�� ��6RQQHUDWLD�DOED
GHQJDQ�NHUDSDWDQ�����SRKRQ�KD�GDQ�;\ORFDUSXV�
PROXFFHQVLV��NHUDSDWDQQ\D�����SRKRQ�KD�

0DQJURYH�PHPLOLNL�SRWHQVL�\DQJ�VDQJDW�EHVDU�
GDODP� XSD\D� PLWLJDVL� SHPDQDVDQ� JOREDO� NDUHQD�
PDQJURYH� WHUQ\DWD�PDPSX�PHQ\HUDS�&2 �\DQJ��

VDQJDW�EHVDU��(NRVLVWHP�SHVLVLU�SDQWDL�\DQJ�EHUXSD�
KXWDQ�PDQJURYH�PHODNXNDQ�PLWLJDVL� SHUXEDKDQ�
LNOLP�GHQJDQ�FDUD�PHQ\HUDS�JDV�NDUERQ�GLRNVLGD�
�&2 �� GDUL� DWPRVIHU� GHQJDQ� WLQJNDW� \DQJ� OHELK��

WLQJJL� SHU� VDWXDQ� OXDV�� GLEDQGLQJNDQ� GHQJDQ�
SHQ\HUDSDQ�GDUL�KXWDQ�GDUDWDQ��

3HUDQ� KXWDQ� PDQJURYH� GLFLULNDQ� ROHK�
ELRPDVVD� GDQ� NDQGXQJDQ� NDUERQ� GL� ORNDVL�
SHQHOLWLDQ�\DLWX� �VHEHVDU�������WRQ�KD�5��DSLFXODWD
������� WRQ� &�KD�� VHUDSDQ� NDUERQ� GLRNVLGDQ\D�
VHEHVDU� ������� WRQ� &2 �KD��� GDQ� MHQLV� %���

J\PQRUK\]D�VHEHVDU��������WRQ�KD��������WRQ�&�KD�
VHWDUD��������&2 �KD���7RWDO�ELRPDVVD�GL� ORNDVL��

SHQHOLWLDQ� VHEHVDU� ������ WRQ�KD� �VHWDUD� ��������
WRQ�&�KD�DWDX��������WRQ�&2 �KD���

3HOHVWDULDQ� PDQJURYH� DGDODK� XSD\D� SHOHV�
WDULDQ� \DQJ� GLODNXNDQ� VHFDUD� KROLVWLN� GDQ� WLGDN�
VHWHQJDK�VHWHQJDK��8SD\D�SHOHVWDUDLDQ�PDQJURYH�
WHODK� GLODNXNDQ� GDODP� EHQWXN� NRQVHUYDVL�
PDQJURYH� ROHK� SLKDN� .HPHQWHULDQ� /LQJNXQJDQ�
+LGXS� GDQ� .HKXWDQDQ�� .HJLDWDQ� LQL� GLODNXNDQ�
EHUVDPD�VDPD� ROHK� SDUD� SLKDN� GHQJDQ� VDWX�
NHELMDNDQ� NKXVXV� \DQJ� GLEXDW� WDQSD� WXPSDQJ�
WLQGLK�GDQ�EHUGDVDUNDQ�DVVHVPHQW�GDUL�VHPXD�SLKDN�

$GDSXQ� DNWRU�DNWRU� \DQJ� DNDQ� PHQMDGL�
VWDNHKROGHU�GDODP�SHODNVDQDDQ�XSD\D�LQL�DQWDUD�ODLQ��
.HPHQWHULDQ�/LQJNXQJDQ�+LGXS�GDQ�.HKXWDQDQ��
.HPHQWHULDQ� .HODXWDQ� GDQ� 3HULNDQDQ� EDLN� GDUL�
SXVDW� VDPSDL� WLQJNDW� ZLOD\DK�� VHUWD� SHPHULQWDK�
SXVDW� VDPSDL� SHPHULQWDK� GDHUDK�� PDV\DUDNDW��
/60�GDQ�SHQJXVDKD�WDPEDN�

%���6DUDQ

6XNVHVL�SDGD�KXWDQ�PDQJURYH�GL�.XEX�5D\D�
WHUXWDPD� EHNDV� WHEDQJDQ� SHUOX� GLNHOROD� GHQJDQ�

EDLN�� VHKLQJJD� SHUDQ� KXWDQ� PDQJURYH� VHEDJDL�
SHQ\HUDS�NDUERQ�� ORJDP�EHUDW�GDQ� WHPSDW�SLMDK�
LNDQ�DNDQ�WHUMDPLQ�NHOHVWDULDQQ\D�

8QWXN�PHUHKDELOLWDVL�KXWDQ�PDQJURYH� \DQJ�
UXVDN� SHUOX� GLFDUL� WHURERVDQ� NHELMDNDQ� VHFDUD�
FHSDW�� VDODK� VDWXQ\D� GHQJDQ� SHQJDPELODQ� ELELW�
GDUL�KXWDQ�DODP�GDQ�ODQJVXQJ�GL�WDQDP�GL�ORNDVL�

8&$3$1�7(5,0$�.$6,+

3DGD� NHVHPSDWDQ� LQL� SHQXOLV� PHQJXFDSNDQ�
WHULPD� NDVLK� NHSDGD� .HSDOD� 'LQDV� .HKXWDQDQ��
3HUNHEXQDQ� GDQ� 3HUWDPEDQJDQ� GL� .XEX� 5D\D�
\DQJ�WHODK�PHPEDQWX�SHODNVDQDDQ�SHQHOLWLDQ�LQL�

'$)7$5�3867$.$

%DUELHU��(�%���+DFNHU�� 6�'���.HQQHG\��&���.RFK��
(�:���6WLHU��$�&��� DQG�6LOOLPDQ��%�5�� ��������
7KH�YDOXH�RI �HVWXDULQH�DQG�FRDVWDO�HFRV\VWHP�
VHUYLFHV�� � ���� ����(FRORJLFDO�0RQRJUDSKV� ��� �

%LVPDUN��0���6XELDQGRQR��(�	�+HUL\DQWR��1��0��
�������� .HUDJDPDQ� GDQ� SRWHQVL� MHQLV� VHUWD�
NDQGXQJDQ�NDUERQ�KXWDQ�PDQJURYH�6XQJDL�
6XEHOHQ� 6LEHUXW�� 6XPDWHUD� %DUDW�� -XUQDO�
3HQHOLWLDQ� +XWDQ� GDQ� .RQVHUYDVL� $ODP�� 9�����
��������

%URZQ�� 6�� �������� (VWLPDWLQJ� ELRPDVV� DQG�
ELRPDVV�FKDQJH�RI �WURSLFDO�IRUHVW�� �$�SULPHU
)$2�)RUHVWU\�SDSHU������

%XVWRPL�� 6��� :DKMRQR�� '��� 	� +HUL\DQWR�� 1�0��
�������� .ODVLILNDVL� SRWHQVL� WHJDNDQ� KXWDQ�
DODP� EHUGDVDUNDQ� FLWUD� VDWHOLW� GL� NHORPSRN�
KXWDQ� 6XQJDL� %RPEHUDL� ²� 6XQJDL� %HVLUL� GL�
.DEXSDWHQ� )DNIDN�� 3DSXD�� -XUQDO� 3HQHOLWLDQ�
+XWDQ�GDQ�.RQVHUYDVL�$ODP���,,, ����� ��������

'DUXVPDQ�� '�� �������� 3HQJHPEDQJDQ� SRWHQVL� QLODL�
HNRQRPL� KXWDQ� GL� GDODP� UHVWRUDVL� HNRVLVWHP�
�/DSRUDQ���%RJRU��,QVWLWXW�3HUWDQLDQ�%RJRU�

'KDUPDZDQ�� ,�:�6� 	� 6LUHJDU�� &�$�� ��������
.DUERQ� WDQDK� GDQ� SHQGXJDDQ� NDUERQ�
WHJDNDQ� � �)RUVN��� 9LHUK�� GL�$YLFHQQLD� PDULQD
&LDVHP�� 3XUZDNDUWD�� -XUQDO� 3HQHOLWLDQ� +XWDQ�
GDQ�.RQVHUYDVL�$ODP��9 ����� ��������

3HUDQ�%LRPDVD�0DQJURYH�GDODP�0HQ\LPSDQ�.DUERQ�GL�.XEX�5D\D��.DOLPDQWDQ�%DUDW
�1�0��+HUL\DQWR�	�(QGUR�6XELDQGRQR�



'KDUPDZDQ�� ,�:�� 6� 	� 6DPVRHGLQ�� ,�� ��������
'LQDPLND� SRWHQVL� ELRPDVVD� NDUERQ� SDGD�
ODQGVNDS� KXWDQ� EHNDV� WHEDQJDQ� GL� KXWDQ�
SHQHOLWLDQ�0DOLQDX��-XUQDO�3HQHOLWLDQ�6RVLDO�GDQ�
(NRQRPL�.HKXWDQDQ� ,; � �� ���� �� ���

*RRJOH�(DUWK���������� ��3HWD�GLJLWDO�3XODX�.DOLPDQWDQ
,PDJH������7HUUD�0HWULFV��'LXQGXK���0HL������
GDUL�KWWS���ZZZ�JRRJOH�FRP�

*XQDZDQ�� +�� 	� $QZDU�� &�� �������� .HDQHND�
UDJDPDQ� MHQLV� EXUXQJ�PDQJURYH� GL� 7DPDQ�
1DVLRQDO� 5DZD� $RSD�:DWXPRKDL�� 6XODZHVL�
7HQJJDUD��-XUQDO�3HQHOLWLDQ�+XWDQ�GDQ�.RQVHUYDVL�
$ODP��, ����� ��������

+HUL\DQWR�� 1�0�� 	� 6XELDQGRQR�� (�� ��������
.RPSRVLVL� GDQ� VWUXNWXU� WHJDNDQ�� ELRPDVVD�
GDQ� SRWHQVL� NDQGXQJDQ� NDUERQ� KXWDQ�
PDQJURYH� GL� 7DPDQ� 1DVLRQDO� $ODV� 3XUZR��
-XUQDO� 3HQHOLWLDQ� +XWDQ� GDQ� .RQVHUYDVL� $ODP��
��������������

,QWHUQDWLRQDO� 3DQHO� RQ�&OLPDWH�&KDQJH� >,3&&@��
��������,33&�JXLGHOLQHV� IRU�QDWLRQ�JUHHQKRXVH�JDV�
LQYHQWRULHV�� � -DSDQ�� ,3&&� 1DWLRQDO� *UHHQ�
+RXVH�*DV�,QYHQWRULHV�3UDJUDPPH��,*(6�

,VWRPR� 	� 3UDGLDVWRUR�� $�� ������ .DUDNWHULVWLN�
WHPSDW� WXPEXK� SRKRQ�SRKRQ� JXQXQJ� �'��
UHWXVXV�� GL� NDZDVDQ� KXWDQ� OLQGXQJ� *��
&DNUDEXDQD��6XPHGDQJ��-DEDU��-XUQDO�3HQHOLWLDQ�
+XWDQ�GDQ�.RQVHUYDVL�$ODP��9RO�� � ����� � ���

.DUWDZLQDWD��.���6DPVRHGLQ��,���+HUL\DQWR��1�0���
	� $IULDVLQL�� -�-�� �������� $� WUHH� VSHFLHV�
LQYHQWRU\�LQ�D�RQH�KHFWDUH�D�SORW�DW�WKH�%DWDQJ�
*DGLV� 1DWLRQDO� 3DUN�� 1RUWK� 6XPDWUD��
,QGRQHVLD��$�-RXUQDO�RQ�WD[RQRPLF�ERWDQ\��SODQW�
VRFLRORJ\�DQG�HFRORJ\ 5HLQZDUGWLD������ �������������

.HPHQWHULDQ� .HKXWDQDQ�� ������� 0DUFK���
0DLQVWUHDPLQJ� PDQJURYHV� KHOG� LQ� 6XUDED\D�
OQGRQHVLD��3DSHU�SUHVHQWHG�LQ�5HJLRQDO�6\PSR�
VLXP�RQ�0DQJURYH�(FRV\VWHP�0DQDJHPHQW�
LQ�6RXWK�(DVW�$VLD��6XUDED\D��7KH�0LQLVWU\�RI �
)RUHVWU\��5HSXEOLF�RI �OQGRQHVLD�DQG�WKH�-DSDQ�
OQWHUQDWLRQDO�&RRSHUDWLRQ�$JHQF\��-,&$��

.XVPDQD��&���������� ��%RJRU��0HWRGH�VXUYHL�YHJHWDVL
,3%�3UHVV�

.XVPDQD��&���6DELKDP��6���$EH��.��	�:DWDQDEH��
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