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,QGRQHVLD�PHPLOLNL� NXUDQJ� OHELK� ������� MHQLV� NHDQHNDUDJDPDQ� WXPEXKDQ�� 7XPEXKDQ� DGDODK� NRPSRQHQ� YHJHWDVL�
\DQJ�PHQ\XVXQ� HNRVLVWHP� KXWDQ�� (NRVLVWHP� KXWDQ� SDGD� ]RQD� ULSDULDQ� EHUIXQJVL� SHQWLQJ�� QDPXQ� VSHVLILN GHQJDQ�
KDELWDW�SHUDOLKDQ�DQWDUD�GDUDWDQ�GDQ�SHUDLUDQ��9HJHWDVL� ULSDULDQ� LQL�GLWHPXNDQ�SDGD�NDZDVDQ�GDHUDK�DOLUDQ�VXQJDL��
GDUL� VXPEHU� DLU�� EDQWDUDQ� VXQJDL� VDPSDL� NH�PXDUD�� .RPXQLWDV� YHJHWDVL� ULSDULDQ� VHFDUD� DODPL� WHUGLUL� GDUL� SRKRQ��
KHUED�VDPSDL�WXPEXKDQ�EDZDK��6XQJDL�VWUDWHJLV�\DQJ�NHZHQDQJDQQ\D�EHUDGD�GL�3URYLQVL�-DZD�7LPXU�DGDODK�'$6�
:HODQJ��6XQJDL�:HODQJ�PHPLOLNL�SDQMDQJ������NP��VHFDUD�DGPLQVWUDWLI�EHUDGD�SDGD�.DE��0DODQJ��.DE��3DVXUXDQ�
GDQ�.RWD�3DVXUXDQ�GHQJDQ�OXDVDQ�GDHUDK�DOLUDQ�VXQJDL�GDUL�KXOX�VDPSDL�NH�KLOLU�DGDODK��������NP���1DPXQ�VXQJDL�
:HODQJ�VDDW� LQL�PHQJDODPL�SHUPDVDODKDQ� OLQJNXQJDQ�DNLEDW�DNWLYLWDV�PDQXVLD��VHSHUWL�EDQMLU��SHQXUXQDQ�NXDQWLWDV�
GDQ�NXDOLWDV�DLU�VHUWD�SHUXEDKDQ�WDWD�JXQD�ODKDQ��3HUXEDKDQ�WDWD�JXQD�ODKDQ�DWDXSXQ�GHIRUHVWDVL�GL�GDHUDK�KXOX�DNDQ�
PHQJDNLEDWNDQ�EDQMLU�GL�GDHUDK�KLOLU�DNLEDW�FXUDK�KXMDQ�\DQJ�MDWXK�WLGDN�PHPLOLNL�GDHUDK�UHVDSDQ���WXWXSDQ�YHJHWDVL�
\DQJ� FXNXS�� VHKLQJJD� DLU� ODQJVXQJ� PHQXMX� NH� VXQJDL�� 6DODK� VDWX� WDUJHW� XWDPD� GDODP� *OREDO� 6WUDWHJLF� 3ODQW�
&RQVHUYDWLRQ �*63&�� DGDODK� VWXGL� NHDQHNDUDJDPDQ� WXPEXKDQ�� WHUXWDPD�GL� KDELWDW� SULRULWDV� \DQJ� WHUDQFDP��2OHK�
NDUHQD� LWX�� VWXGL� DZDO� NHDQHNDUDJDPDQ� WXPEXKDQ� ULSDULDQ� GL� GDHUDK� KXOX� '$6�:HODQJ� PHQMDGL� VDQJDW� SHQWLQJ�
NDUHQD� EHUVDLQJ� GHQJDQ� ODMX� GHJUDGDVL� \DQJ� VDQJDW� FHSDW� GDUL� EHUEDJDL� SHUPDVDODKDQ� OLQJNXQJDQ�� 6WXGL� DZDO� LQL�
GLODNXNDQ�VHODPD�EXODQ�0DUHW�������SDGD�WLJD�ORNDVL�'$6�:HODQJ�EDJLDQ�KXOX��'DODP�SDSHU�LQL�PHPEDKDV�VHFDUD�
VLQJNDW�PXODL�SHQHQWXDQ�ORNDVL�VWXGL��SHQJXPSXODQ�GDWD�VHNXQGHU��VDPSDL�VXUYH\�GDQ�JDPEDUDQ�NRQGLVL ORNDVL�\DQJ�
GLSLOLK� XQWXN� SHQHOLWLDQ� YHJHWDVL� OHELK� ODQMXW�� +DVLO� VWXGL� PHQXQMXNDQ� SDGD� GDHUDK� KXOX� VXQJDL�:HODQJ� WHUGDSDW�
ORNDVL� \DQJ� PHPLOLNL� YHJHWDVL� ULSDULDQ� DODPL�� WHUXWDPD� SDGD� GDHUDK� VXPEHU� DLU� VHSHUWL� .UDE\DNDQ�/DZDQJ��
-HPSLQDQJ�3XUZRVDUL�GDQ�DQDN VXQJDL�'HP�3XUZRGDGL��

.DWD�NXQFL��.RQVHUYDVL� 5LSDULDQ��9HJHWDVL��:HODQJ�
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,QGRQHVLD� PHUXSDNDQ� VDODK� VDWX� QHJDUD� PHJD�
ELRGLYHUVLWDV \DQJ� PHQMDGL SXVDW NRQVHQWUDVL
NHDQHNDUDJDPDQ KD\DWL� GXQLD� �'DUDMDWL�� GNN�� ������
.HDQHNDUDJDPDQ KD\DWL PHUXSDNDQ NRPSRQHQ
SHQWLQJ GDODP� SURVHV� NHEHUODQJVXQJDQ KLGXS EXPL�
GDQ� VHLVLQ\D WHUPDVXN HNVLVWHQVL PDQXVLD� �:LGMDMD��
������� ,QGRQHVLD�PHPLOLNL NXUDQJ OHELK�������� MHQLV
NHDQHNDUDJDPDQ WXPEXKDQ� \DQJ� WHUGLUL GDUL
WXPEXKDQ EHUND\X�� MDPXU�� SDNX�� WXPEXKDQ EHUELML
WHODQMDQJ� �*\PQRVSHUPDH��� DQJJUHN� GDQ� WDQDPDQ
REDW� �6XGDUVRQR�� ������� .HDQHNDUDJDPDQ KD\DWL
LDODK VXDWX LVWLODK� VHPXD EHQWXN NHKLGXSDQ� \DQJ�
PHQFDNXS� JHQ�� VSHVLHV WXPEXKDQ�� KHZDQ�� GDQ�
PLNURRUJDQLVPH VHUWD�SURVHV�SURVHV�HNRORJL��6XWR\R��
������

0HQXUXW� 0HQWHUL .HKXWDQDQ� 5HSXEOLN� ,QGRQHVLD�
�������� NHDQHNDUDJDPDQ� WXPEXKDQ� PHUXSDNDQ�
NRPSRQHQ� YHJHWDVL� SHQ\XVXQ� HNRVLVWHP� KXWDQ��
(NRVLVWHP� KXWDQ� \DQJ� PHPLOLNL� IXQJVL� SHQWLQJ GDQ�
VSHVLILN�EHUDGD�SDGD�KDELWDW�SHUDOLKDQ�DQWDUD�WHUHVWULDO�
GDQ� DNXDWLN�� 9HJHWDVL� SDGD� KDELWDW SHUDOLKDQ� DWDX�

GLLVWLODKNDQ� YHJHWDVL� ULSDULDQ� GDSDW� PHPSHQJDUXKL�
SHUNHPEDQJDQ� HNRVLVWHP� VXQJDL�� 6XQJDL�PHUXSDNDQ
VXDWX DOLUDQ� \DQJ�PHQJDOLU GDUL EDJLDQ KXOX VDPSDL
NH�KLOLU�GDQ�EHUPXDUD NH� VXQJDL� ODLQ��GDQDX DWDXSXQ
ODXW�� 6XQJDL� PHUXSDNDQ VXPEHU GD\D� DLU� \DQJ�
EHUSHUDQ SHQWLQJ GDODP NHEHUODQJVXQJDQ PDNKOXN
KLGXS� GDQ� OLQJNXQJDQ VHNLWDUQ\D� 6XDWX� ZLOD\DK�
GDUDWDQ�\DQJ�PHUXSDNDQ VDWX NHVDWXDQ GHQJDQ VXQJDL�
GDQ� DQDN�DQDN VXQJDL� \DQJ� PHPLOLNL IXQJVL XQWXN
PHQ\LPSDQ�� PHQDPSXQJ� GDQ� PHQJDOLUNDQ DLU� \DQJ�
EHUDVDO GDUL FXUDK KXMDQ NH ODXW DWDX GDQDX VHFDUD
DODPL LWX GLVHEXW GHQJDQ GDHUDK DOLUDQ VXQJDL DWDX�
\DQJ�ELDVD GLVLQJNDW�'$6�

0HQXUXW 6DOPLQDK� �������� VDODK� VDWX NDUDNWHULVWLN�
'DHUDK�$OLUDQ�6XQJDL��'$6��\DQJ�EDLN \DLWX DGDQ\D
YHJHWDVL�\DQJ�WLQJJL� 9HJHWDVL�EHUDJDP�\DQJ�WXPEXK�
GL� VHSDQMDQJ� NDQDQ� NLUL� DOLUDQ� VXQJDL� PHUXSDNDQ�
YHJHWDVL� ULSDULDQ� �1XJURKR�	�+HUX���������9HJHWDVL�
ULSDULDQ� LQL� ELVD� EHUKDELWXV� SRKRQ�� DQDNDQ� SRKRQ��
VHPDN��SHUGX�GDQ�KHUED��&ROOLQV��HW�DO��������

9HJHWDVL� ULSDULDQ� PHPLOLNL� FLUL� PRUIRORJL�� ILVLRORJL�
GDQ� UHSURGXNVL� \DQJ� EHUDGDSWDVL� GHQJDQ� OLQJNXQJDQ�



EDVDK �ZHWODQG��� %DQ\DN� WXPEXKDQ� ULSDULDQ� \DQJ�
PDPSX�EHUDGDSWDVL�WHUKDGDS�EDQMLU GDQ SHQJHQGDSDQ�
DEUDVL� ILVLN �1DLPDQ��HW�DO��������� 9HJHWDVL� ULSDULDQ�
PHPEHULNDQ EHEHUDSD PDQIDDW��DQWDUD�ODLQ� EHUIXQJVL
VHEDJDL�KDELWDW�EDJL RUJDQLVPH WHUHVWULDO�GDQ�DNXDWLN�
PHQVWDELONDQ WHSLDQ VXQJDL�� PHPEHULNDQ NHWHGXKDQ�
SDGD�VXQJDL� SHQLQJNDWDQ NXDOLWDV�DLU��UHGDPDQ EDQMLU��
SHUWXNDUDQ�DLU�WDQDK��PDVXNDQ�EDKDQ RUJDQLN��VHEDJDL
]RQD� SHQ\DQJJD� PHQ\DULQJ VHGLPHQ KDOXV GDUL
OLPSDVDQ�� SHQ\HUDSDQ QXWULVL EHUOHELK GDUL OLPSDVDQ��
SHQLQJNDWDQ LQILOWUDVL OLPSDVDQ NH� DLU� WDQDK��
PHQ\HGLDNDQ QXWULVL XQWXN NHKLGXSDQ�DLU��GDQ�VHEDJDL
SHQJDWXU LNOLP PLNUR��*DVKDZ��HW�DO���������)DFKUXO
	 +HQGUDZDQ�������� 3HUDQ�YHJHWDVL� ULSDULDQ� GDODP�
HNRVLVWHP VXQJDL DQWDUD�ODLQ�VHEDJDL�SHQJRQWURO�HURVL��
PHQFHJDK� WHUMDGLQ\D� EDQMLU��PHQ\HUDS� ]DW� SHQFHPDU�
\DQJ� WHUEDZD� DLU� VHUWD� PHPSHUEDLNL� NXDOLWDV� DLU�
VXQJDL� GDQ� WDQDK� GL� VHNLWDU� VXQJDL� �5DFKPDZDWL��
�������

*OREDO� 6WUDWHJLF� 3ODQW� &RQVHUYDWLRQ �*63&�
PHUXSDNDQ� VWDWHJL� NRQVHUYDVL� WXPEXKDQ� \DQJ� WHODK�
GLNHPEDQJNDQ� ROHK� .RQYHQVL� 3HUVHULNDWDQ� %DQJVD�
%DQJVD� PHODOXL� OLQWDV� VHNWRU� DQWDU� QHJDUD�PHQJHQDL�
NHDQHNDUDJDPDQ� KD\DWL�� *63&� EHUWLQGDN� XQWXN�
PHPDKDPL�� PHOHVWDULNDQ�� GDQ� PHPDQIDDWNDQ�
VXPEHUGD\D� DODP� VHFDUD� EHUNHODQMXWDQ� �5HQ�� HW� DO���
������� .HEXQ� 5D\D� �ERWDQLF� JDUGHQ�� PHUXSDNDQ�
NDZDVDQ�NRQVHUYDVL�H[�VLWX WXPEXKDQ�\DQJ�PHPLOLNL�
WXJDV� EHUVNDOD� LQWHUQDWLRQDO� XQWXN� PHZXMXGXNDQ�
*63& �3XUQRPR��GNN�������� 6DODK�VDWX�WDUJHW�XWDPD�
GDODP� *63&� DGDODK� VWXGL� NHDQHNDUDJDPDQ�
WXPEXKDQ�� WHUXWDPD� GL� KDELWDW� SULRULWDV� \DQJ�
WHUDQFDP�� 6DODK� VDWX� KDELWDW� WXPEXKDQ� \DQJ� EHUDGD�
SDGD� PLQWDNDW� �� ]RQD� YHJHWDVL� ULSDULDQ� PHUXSDNDQ�
KDELWDW� SULRULWDV� NDUHQD� VHULQJ� PHQJDODPL� DQFDPDQ�
NHUXVDNDQ� OLQJNXQJDQ�� 6WXGL� DZDO� NHDQHNDUDJDPDQ�
WXPEXKDQ� ULSDULDQ� GL� GDHUDK� KXOX� '$6� :HODQJ�
PHQMDGL� SURULWDV� � SHQWLQJ� NHEXQ� UD\D� GDODP� XSD\D�
NRQVHUYDVL� WXPEXKDQ� GDQ� VHMDODQ� GHQJDQ� VWUDWHJLV�
*63& �,UDZDQWR�������

'$6� :HODQJ� PHUXSDNDQ� VXQJDL� VWUDWHJLV� \DQJ�
NHZHQDQJDQQ\D� EHUDGD� GL� 3URYLQVL� -DZD� 7LPXU��
6XQJDL� :HODQJ PHPLOLNL� SDQMDQJ� ����� NP�� VHFDUD�
DGPLQVWUDWLI� PHOHZDWL� �� .DEXSDWHQ�.RWD� GHQJDQ�
OXDVDQ�GDHUDK�DOLUDQ�VXQJDL�GDUL�KXOX�VDPSDL�NH�KLOLU�
DGDODK� ������� NP��� 1DPXQ�� PHQLQJNDWQ\D MXPODK
SHQGXGXN� GL� DUHD� EDQWDUDQ VXQJDL :HODQJ� VDDW� LQL�
PHQJDNLEDWNDQ SHUPDVDODKDQ� OLQJNXQJDQ� VHSHUWL�
EDQMLU�� SHQXUXQDQ� NXDQWLWDV� GDQ� NXDOLWDV� DLU� VHUWD�
SHUXEDKDQ�WDWD�JXQD�ODKDQ��3HUXEDKDQ�WDWD�JXQD�ODKDQ�
DWDXSXQ� GHIRUHVWDVL� GL� GDHUDK� KXOX� DNDQ�
PHQJDNLEDWNDQ� EDQMLU� GL� GDHUDK� KLOLU� DNLEDW� FXUDK�
KXMDQ� \DQJ� MDWXK� WLGDN� PHPLOLNL� GDHUDK� UHVDSDQ� ��
WXWXSDQ� YHJHWDVL� \DQJ� FXNXS�� VHKLQJJD� DLU� ODQJVXQJ�

PHQXMX� NH� VXQJDL�� 2OHK� NDUHQD� LWX�� VWXGL� DZDO�
NHDQHNDUDJDPDQ� WXPEXKDQ� ULSDULDQ� GL� GDHUDK� KXOX�
'$6�:HODQJ�PHQMDGL�VDQJDW�SHQWLQJ�NDUHQD�EHUVDLQJ�
GHQJDQ�ODMX�GHJUDGDVL�\DQJ�VDQJDW�FHSDW�GDUL�EHUEDJDL�
SHUPDVDODKDQ�OLQJNXQJDQ�

0(72'(

3HQHOLWLDQ� DZDO� LQL� GLODNVDQDNDQ� SDGD� EXODQ� 0DUHW�
���� GL�'$6�:HODQJ�EDJLDQ�KXOX��

$ODW�GDQ�%DKDQ

$ODW� \DQJ� GLJXQDNDQ GDODP SHQHOLWLDQ� DZDO LQL
PHOLSXWL� *36� �*OREDO� 3RVLWLRQLQJ� 6\VWHP��� NDPHUD�
+3��WKHUPRPHWHU��EXNX LGHQWLILNDVL WXPEXKDQ��%DKDQ�
\DQJ� GLJXQDNDQ DGDODK YHJHWDVL WXPEXKDQ�\DQJ� DGD�
GL�ORNDVL SHQHOLWLDQ�

/RNDVL�3HQHOLWLDQ

'DHUDK� $OLUDQ� 6XQJDL� :HODQJ� EDJLDQ� KXOX� 6HFDUD�
DGPLQLVWUDWLI� PDVXN� GDODP� .DEXSDWHQ� 0DODQJ� GDQ�
.DEXSDWHQ�3DVXUXDQ�3URYLQVL�-DZD�7LPXU�

&DUD�NHUMD�GDQ $QDOLVLV�GDWD

3HQHOLWLDQ� DZDO� YHJHWDVL� GLODNXNDQ� GHQJDQ�
SHQJDPDWDQ ODQJVXQJ GDQ� SHQJDPDWDQ� WLGDN�
ODQJVXQJ�� 3HQJDPDWDQ� ODQJVXQJ� PHQJJXQDNDQ
PHWRGH� 9LVXDO� (QFRXQWHU� 6XUYH\ �9(6�� XQWXN
PHQJHWDKXL MHQLV WXPEXKDQ� \DQJ� DGD� GL� ORNDVL
SHQHOLWLDQ�� 3HQJDPDWDQ GLODNXNDQ WLGDN KDQ\D
PHQHPSXK� �� MDOXU�� QDPXQ� GHQJDQ PHQHOXVXUL
NDZDVDQ WHUVHEXW� GHQJDQ PHQJLNXWL MDODQ VHWDSDN�
\DQJ� ELDVD GLODOXL� ROHK� PDV\DUDNDW�� 3HQJDPDW
PHODNXNDQ SHQFDWDWDQ� SDGD� MHQLV� YHJHWDVL� \DQJ�
GLMXPSDL�SDGD� ORNDVL�� VHKLQJJD�GDSDW GLNHWDKXL� MHQLV
DSD VDMD�\DQJ�GLWHPXNDQ� 3HQJDPDWDQ WLGDN ODQJVXQJ
GLODNXNDQ PHODOXL ZDZDQFDUD WHUKDGDS PDV\DUDNDW
VHNLWDU PHQJHQDL MHQLV WXPEXKDQ�DSD VDMD�\DQJ�GDSDW
GLWHPXNDQ� SDGD� ORNDVL�� +DVLO� SHQJDPWDQ� WHUVHEXW�
DNDQ� GLYHULILNDVL� GDQ� GLDQDOLVLV� ROHK� SHQHOLWL� XQWXN�
PHPSHUROHK� KDVLO� \DQJ� PDNVLPDO�� 3DGD� SHQHOLWLDQ�
DZDO� LQL�� KDVLO� GLVDMLNDQ� VHFDUD� GHVNULSWLI� PXODL�
SHQHQWXDQ� ORNDVL� VWXGL�� SHQJXPSXODQ�GDWD� VHNXQGHU��
VDPSDL� VXUYH\� GDQ� JDPEDUDQ� NRQGLVL� ORNDVL� \DQJ�
GLSLOLK�XQWXN�SHQHOLWLDQ�YHJHWDVL�OHELK�ODQMXW�

+$6,/�'$1�3(0%$+$6$1

'$6�:HODQJ�PHUXSDNDQ�EDJLDQ�GDUL�VDWXDQ�ZLOD\DK�
VXQJDL� �6DWXDQ�:LOD\DK� 6XQJDL�² 6:6��:HODQJ� �
5HMRVR��6XQJDL�:HODQJ�EHUDZDO�GDUL�GDHUDK�/DZDQJ�
�.DEXSDWHQ�0DODQJ���PHQJXPSXONDQ� DLU� SHUPXNDDQ�
GDQ�VXPEHU�DLU�GDUL�NDZDVDQ�*XQXQJ�$UMXQD��������
P��GDQ�%URPR����������P���'$6�:HODQJ�GDUL�EDJLDQ�
KXOX�VDPSDL�ODXW�VHOXDV��������NP���GHQJDQ�SDQMDQJ�



VXQJDL� XWDPD� ������ NP�� VHSHUWL� SDGD� *DPEDU� ���
6XQJDL� :HODQJ� VHFDUD� DGPLQLVWUDWLI� EHUDGD� GL�
.DEXSDWHQ� 0DODQJ� �EDJLDQ� KXOX��� .DEXSDWHQ�

3DVXUXDQ� GDQ� .RWD� 3DVXUXDQ� �EDJLDQ� WHQJDK� GDQ�
EDJLDQ� KLOLU��� 0XDUD� VXQJDLQ\D� EHUDGD� GL� .UDWRQ��
SDGD�6HODW�0DGXUD�

*DPEDU����.DZDVDQ�'DHUDK�$OLUDQ�6XQJDL�:HODQJ�± -DZD�7LPXU�

3HQHQWXDQ�7LWLN�/RNDVL
3HQHOLWLDQ�LQL�EHUORNDVL�SDGD��� WLWLN�ORNDVL�\DQJ�WHODK�
GLWHQWXNDQ�\DLWX��VXPEHU�.UDE\DNDQ�/DZDQJ��VXPEHU�
-HPSLQDQJ�3XUZRVDUL� GDQ� DQDN� VXQJDL� 'HP�
3XUZRGDGL�� VHSHUWL� GDSDW� GLOLKDW� SDGD� *DPEDU� ���
/RNDVL�WHUVHEXW�PHUXSDNDQ�KDVLO�SHPHWDDQ�\DQJ�WHODK�

GLODNXNDQ� VHEHOXP� REVHUYDVL� ODSDQJ� PHQJJXQDNDQ�
VRIWZDUH� 4*,6�� 'DWD� DZDO� EHUDVDO� GDUL� 'LQDV� 38
6XPEHUGD\D�$LU� 3URY� -DWLP� EHUXSD� SHWD� WLWLN� ORNDVL�
VXPEHU� \DQJ� EHUDGD� GL� NDZDVDQ� OHUHQJ� JXQXQJ�
$UMXQR�GDQ�OHUHQJ�JXQXQJ�%URPR��

*DPEDU����3HWD�/RNDVL�3HQHOLWLDQ�9HJHWDVL�5LSDULDQ

'DWD�6XUYH\�/RNDVL���2EVHUYDVL�/DSDQJDQ
6HWHODK�GLWHQWXNDQ� WLWLN� ORNDVL�SHQHOLWLDQ��VHODQMXWQ\D�
PHODNXNDQ� VXUYH\� �� REVHUYDVL� ODQJVXQJ� NHODSDQJDQ�
PHQJHQDL� ORNDVL� WLWLNQ\D�� VHSHUWL� GDSDW� GLOLKDW� SDGD�

*DPEDU� ��� 6XUYH\� ORNDVL� LQL� GLODNXNDQ� XQWXN�
PHQ\DNLQNDQ�EDKZD�ORNDVL�SHQHOLWLDQ�\DQJ�GLPDNVXG�
GDSDW� GLDNVHV�GLMDQJNDX� GDQ� NRQGLVL� OLQJNXQJDQQ\D�



VHXVDL�GHQJDQ�\DQJ�GLKDUDSNDQ�XQWXN�SHQHOLWLDQ�OHELK� ODQMXW�

*DPEDU����3HWD�7LWLN�/RNDVL�6XUYH\�/DSDQJDQ

6XUYH\� ORNDVL� SHUWDPD� �WDQJJDO� ��0DUHW� ������ \DLWX�
DQDN� VXQJDL� 'HP� \DQJ� EHUORNDVL� GL� 'HVD� &RZHN��
.HFDPDWDQ�3XUZRGDGL��.DEXSDWHQ�3DVXUXDQ�� 6XQJDL�
'HP� PHUXSDNDQ� DQDNDQ� VXQJDL� \DQJ� DOLUDQQ\D�
PHQXMX� ODQJVXQJ� NH� VXQJDL� :HODQJ XWDPD�� NRQGLVL�
WRSRJUDIL� GDUL� VXQJDL� 'HP� \DQJ� WLGDN� WHUODOX� FXUDP�
PHQMDGLNDQ� VHEDJLDQ� VHPSDGDQ� GDUL� VXQJDL� WHUVHEXW�
PHQJDODPL� DOLK� IXQJVL ODKDQ�� VHSHUWL� SHPXNLPDQ��
SHUVDZDKDQ�� SHUNHEXQDQ�� .RQGLVL� WHUVHEXW�
PHQ\HEDENDQ�WHUNLNLVQ\D�VHPSDGDQ�VXQJDL��VHNDOLJXV�
KLODQJQ\D� YHJHWDVL� ULSDULDQ� \DQJ� EHUIXQJVL� SHQWLQJ�
NHEHUDGDDQQ\D�GL�VHSDQMDQJ�VHPSDGDQ�VXQJDL��

6XUYH\� ORNDVL� NHGXD� �WDQJJDO� �� 0DUHW� ������ \DQJ�
GLWXMX� PHUXSDNDQ� VXPEHU� PDWD� DLU� -HPSLQDQJ� \DQJ�
EHUDGD� GL� GHVD� 6HNDUPRMR� .HFDPDWDQ� 3XUZRVDUL��
.DEXSDWHQ�3DVXUXDQ��6XPEHU�-HPSLQDQJ�DGDODK�PDWD�
DLU� \DQJ� GLIXQJVLNDQ� ROHK� PDV\DUDNDW� GDODP�
NHEXWXKDQ� DLU� EHUVLK� VHKDUL�KDUL�� 6XPEHU� DLU�
MHPSLQDQJ�WHUOHWDN�GL�NDZDVDQ�OHUHQJ�JXQXQJ�$UMXQR�
GHQJDQ�NRQGLVL� YHJHWDVL� KXWDQ�GL� VHNHOLOLQJQ\D�\DQJ�
PHPLOLNL� WXWXSDQ� DWDX� NDQRSL FXNXS� ULPEXQ��
VHKLQJJD� GDSDW� PHQDKDQ� DLU� KXMDQ� \DQJ� GDSDW�
PHQ\HEDENDQ�WHUMDGLQ\D�ORQJVRU��

6XUYH\� ORNDVL� NHWLJD� �WDQJJDO� ���0DUHW� ������ \DLWX
GLWXMX� DGDODK� VXPEHU� .UDE\DNDQ� \DQJ� EHUORNDVL� GL�
GHVD� 6XPEHU� 1JHSRK�� .UDMDQ�� .HFDPDWDQ� /DZDQJ��
.DEXSDWHQ� 0DODQJ�� 6XPEHU� .UDE\DNDQ� PHUXSDNDQ�

WHPSDW� ZLVDWD� DODP� \DQJ� WHODK� GLNHOROD� ROHK
PDV\DUDNDW�VHWHPSDW��/RNDVL�VXPEHU�.UDE\DNDQ�\DQJ�
EHUDGD�GL�VHNHOLOLQJ�SHUEXNLWDQ�PHQMDGLNDQ�NHND\DDQ�
YHJHWDVL� WXPEXKDQ� PDVLK� WHUMDJD�� VHKLQJJD� GDSDW�
GLMDGLNDQ�WDUJHW�VHEDJDL�REVHUYDVL�VHFDUD�ODQMXW��

*DPEDUDQ�$ZDO�.RQGLVL�/LQJNXQJDQ

/RNDVL�VXUYH\�\DQJ�GLJXQDNDQ�DGDODK�ZLOD\DK�OHUHQJ�
JXQXQJ� \DQJ� EHUVLIDW� VWUDYROFDQR� \DQJ� PHQFLULNDQ�
NHDQHNDUDJDPDQ�WXPEXKDQ�\DQJ�WLQJJL��.DUDNWHULVWLN�
WDQDK�YXONDQLN�\DLWX�PHPLOLNL�WLQJNDW�NHVXEXUDQ�\DQJ�
EDLN�� 0HQXUXW� 'LOO� �������� SHUWXPEXKDQ� WDQDPDQ�
GDSDW� VXEXU� SDGD� WDQDK YXONDQLN� GLVHEDENDQ� EDKDQ�
SLURNODVWLN� GDUL� KDVLO� HUXSVL� \DQJ� MXJD� PHQJDQGXQJ�
PLQHUDO� DORIDQ� NHPXGLDQ� EHUNHPEDQJ� PHQMDGL�
SLORVLOLNDW� NDROLQLW� GDQ� VPHNWLW� \DQJ� PHQ\HEDENDQ�
WDQDK�PHPLOLNL�.7.�WLQJJL�

%HUGDVDUNDQ� SHQJDPDWDQ� \DQJ� GLODNXNDQ�� NRQGLVL�
OLQJNXQJDQ� WHUNDLW� WLWLN� ORNDVL� VWXGL� DZDO� YHJHWDVL�
ULSDULDQ�GL�KXOX�'$6�:HODQJ�PDVLK� WHUELODQJ�DODPL��
+DO� LQL� GLWXQMXNNDQ� GDUL� GLWHPXNDQQ\D� YHJHWDVL�
ULSDULDQ� GDUL� EHUEDJDL� WLQJNDWDQ� \DLWX� GDUL� WLQJNDW�
VHPDN� �JURXQG� FRYHU��� DQDNDQ� SRKRQ�� GDQ� SRKRQ��
6HVXDL� GHQJDQ� SHUQ\DWDDQ� 2NWDYLDQL� 	� %DJ\R�
������� NRPXQLWDV� YHJHWDVL� ULSDULDQ�PHOLSXWL� VHPDN�
VHPDN��KHUED��SHUGX��GDQ�SRKRQ��6HEDUDQ�NHWLJD�WLWLN�
ORNDVL� VXUYH\� \DQJ� PHUXSDNDQ� ORNDVL� SHQHOLWLDQ�
YHJHWDVL� KXWDQ� �� ULSDULDQ� '$6� :HODQJ� EDJLDQ� KXOX�



SDGD� VXPEHU� DLU� GDQ� DQDN� VXQJDLQ\D� GDSDW� GLOLKDW�
SDGD�*DPEDU���
'DODP�SHQHOLWLDQ�=KHQJ� HW�DO�� ������ GDODP 0DULGL�
HW� DO�� �������� PHQ\DWDNDQ� EDKZD� YHJHWDVL� PHPLOLNL�
SHUDQ� SHQWLQJ� NDUHQD� NDQRSL� YHJHWDVL� GDSDW�
PHQDQJNDS� ULQWLN� KXMDQ� \DQJ� MDWXK� GL� DWDVQ\D��
PHQDKDQ�GL�DWDV�NDQRSL��NHPXGLDQ PHOHSDVNDQQ\D�GL�
WDQDK� DWDX�PHPELDUNDQQ\D�PHQJDOLU�PHODOXL� EDWDQJ��
GDQ�FDUD WHUVHEXW�GDSDW�PHQJXUDQJL�HQHUJL�NLQHWLNQ\D�
NHWLND� MDWXK� NH� WDQDK�� 6HPDNLQ� EDQ\DN� WDQDK� \DQJ�
WHUWXWXS�ROHK�YHJHWDVL�GDSDW�PHQLQJNDWNDQ�DNXPXODVL�
OLWHU� DLU� GL� SHUPXNDDQ� WDQDK� XQWXN PHQJRQWURO�
WHUMDGLQ\D� HURVL� WDQDK� GHQJDQ� SHUVHQWDVH� PDNVLPDO�
����� 6LVWHP� SHUDNDUDQ� YHJHWDVL� GDSDW� PHPSHUEDLNL�
VWDELOLWDV�WDQDK�GDQ�EHUSHUDQ�VHEDJDL�DJHQ�DQWL�HURVL�

7LQJJLQ\D NHUDJDPDQ SRKRQ WHUVHEXW� MXJD�
GLVHEDENDQ PDVLK DODPLQ\D ORNDVL SHQJDPDWDQ� \DQJ�
GLJXQDNDQ NRQGLVL� KDELWDW� WHUVHEXW PHQFHUPLQNDQ
NHDGDDQ YHJHWDVL KXWDQ� SDGD� NDZDVDQ WHUVHEXW��
.HEHUDGDDQ NHDQHNDUDJDPDQ KD\DWL� SDGD� VXDWX
GDHUDK VDQJDW EHUSHUDQ EHVDU XQWXN PHQMDJD� SURVHV�
HNRVLVWHP�� VHSHUWL GDXU ]DW�� GDQ� DOLUDQ HQHUJL�� 'L�
VDPSLQJ LWX�� NHEHUDGDDQ NHDQHNDUDJDPDQ KD\DWL��
NKXVXVQ\D NHDQHNDUDJDPDQ WXPEXKDQ�� PHPSXQ\DL
SHUDQ EHVDU GDODP PHQMDJD WDQDK GDUL HURVL��
WHUMDJDQ\D� SURVHV� IRWRVLQWHVLV�� GDQ� SHUOLQGXQJDQ
WHUKDGDS SRSXODVL WHUWHQWX�� 'DODP VNDOD OXDV��
NHDQHNDUDJDPDQ WXPEXKDQ PHQMDJD GDHUDK DOLUDQ
VXQJDL VHUWD VWDELOLWDV LNOLP��.DUQR��������

*DPEDU����6HEDUDQ�7LWLN�/RNDVL�6XUYH\�'$6�:HODQJ�EDJLDQ�KXOX

.(6,038/$1
6XQJDL� :HODQJ�� PHPLOLNL� SDQMDQJ� ����� NP�� VHFDUD�
DGPLQVWUDWLI�PHODOXL�.DE��0DODQJ��.DE��3DVXUXDQ�GDQ�
.RWD� 3DVXUXDQ� GHQJDQ� OXDVDQ� GDHUDK� DOLUDQ� VXQJDL�
GDUL� KXOX� VDPSDL� NH� KLOLU� DGDODK� ������� NP�� '$6�
:HODQJ� PHQJXPSXONDQ� DLU� SHUPXNDDQ� GDQ� VXPEHU�
DLU�GDUL�NDZDVDQ�*XQXQJ�$UMXQD�GDQ�%URPR��1DPXQ�
NRQGLVL� VXQJDL� :HODQJ� VDDW� LQL� PHQJDODPL�
SHUPDVDODKDQ� OLQJNXQJDQ� DNLEDW� DNWLYLWDV� PDQXVLD��
VHSHUWL� EDQMLU�� SHQXUXQDQ� NXDQWLWDV� GDQ� NXDOLWDV� DLU�
VHUWD�SHUXEDKDQ�WDWD�JXQD�ODKDQ� 2OHK�NDUHQDQ\D�VWXGL�
DZDO� NHDQHNDUDJDPDQ� WXPEXKDQ� ULSDULDQ� GL� GDHUDK�
KXOX� '$6� :HODQJ� PHQMDGL� SURULWDV� SHQWLQJ� NHEXQ�

UD\D� GDODP� XSD\D� NRQVHUYDVL� WXPEXKDQ� GDQ� VHMDODQ�
GHQJDQ� WHUJHW� VWUDWHJLV� *63&� +DVLO� VWXGL�
PHQXQMXNDQ� SDGD� GDHUDK� KXOX� VXQJDL� :HODQJ�
WHUGDSDW� WLJD� ORNDVL� \DQJ� GLSLOLK� NDUHQD� PHPLOLNL�
YHJHWDVL� ULSDULDQ� GDQ� HNRVLVWHP� KXWDQ� DODPL�� \DLWX�
SDGD� GDHUDK� VXPEHU� DLU�.UDE\DNDQ�/DZDQJ�� VXPEHU�
DLU� -HPSLQDQJ�3XUZRVDUL� GDQ� DQDN� VXQJDL� 'HP�
3XUZRGDGL��

8&$3$1�7(5,0$�.$6,+

8FDSDQ� WHULPD� NDVLK �� DFNQRZOHGJHPHQW� GLWXMXNDQ�
NHSDGD�3DN�0DWUDQL�GDQ�3DN�5RLI�VHODNX�WHQDJD�DKOL��
WHPDQ�WHPDQ� PDKDVLVZD� \DQJ� WHUOLEDW� GL� ODSDQJDQ�



GDQ� WHUXWDPD� NHSDGD� � WLP� SHQHOLWL� \DQJ� WHUJDEXQJ�
GDODP� .HORPSRN� 3HQHOLWLDQ� )LWRWHNQRORJL� GDQ�
3HQJHORODDQ� /LQJNXQJDQ� VHEDJDL� SHQJXVXO� ,+5� �LQ�
KRXVH� ULVHW�� VHUWD� 'LQDV� 38� 6XPEHUGD\D� $LU� 3URY�
-DWLP� VHODNX� LQVWDQVL� WHNQLV� SHQJHOROD� 6XQJDL�
:HODQJ�

'$)7$5�3867$.$

'DUDMDWL�� :DK\XQLQJVLK�� GNN��� ������ ,QGRQHVLDQ�
%LRGLYHUVLW\� 6WUDWHJ\� DQG� $FWLRQ� 3ODQ� �����
������ .HPHQWULDQ� 3HUHQFDQDDQ�
3HPEDQJXQDQ�%DSSHQDV�

&ROOLQV�� 0DWKLDV�� HW� DO�� ������ 6WUHDP� %DUULHU�
5HPRYDO� 0RQLWRULQJ� *XLGH�� *XOI� RI� 0DLQH�
&RXQFLO�RQ�WKH�0DULQH�(QYLURQPHQW���

'LOO�+*��������:KDW�PLQHUDOV�DUH�SUHVHQW�LQ�YROFDQLF�
GHSRVLWV�EHQHILFLDO�IRU�SODQW�JURZWK�

)DFKUXO�� 0�)�� 	� '�� +HQGUDZDQ�� ������ 6WUHDP�
FRUULGRUV� GL� EDQWDUDQ� .DOL� 3HVDQJJUDKDQ�
VHEDJDL� GD\D� GXNXQJ� VXQJDL�� -XUXVDQ� 7HNQLN�
/LQJNXQJDQ��8QLYHUVLWDV�7ULVDNWL��-DNDUWD�

*DVKDZ�� 7HPHVHJHQ�� HW� DO�� ������ 5LSDULDQ� DUHDV�
UHKDELOLWDWLRQ� DQG� UHVWRUDWLRQ�� $Q� RYHUYLHZ��
3RLQW� -RXUQDO� RI� $JULFXOWXUH� DQG�
%LRWHFKQRORJ\� 5HVHDUFK�� 9RO�� ��� 1R�� ������
����

,UDZDQWR��5��������3K\WRWHFKQRORJ\��D�1DWXUH�EDVHG�
$SSURDFK� IRU� (QYLURQPHQWDO� 3UREOHPV� LQ�
:HODQJ 5LYHU� %DVLQ�� (DVW� -DYD�� 7KH� �VW

,QWHUQDWLRQDO� 6WXGHQW� &RQIHUHQFH RQ
%LRWHFKQRORJ\� DQG� /LIH� 6FLHQFH
�,16&2%,2/��� $EVWUDFW� %RRN�� 8QLYHUVLWDV�
$LUODQJJD��S������

.DUQR�� 5��� 0XEDUUDN�� -�� ������ $QDOVLV� 6SDVLDO�
�(NRORJL�� 3HPDQIDDWDQ� 'DHUDK� $OLUDQ� 6XQJDL�
GL� 6XQJDL� %DWDQJ� /XEXK� .HFDPDWDQ� 5DPEDK�
.DEXSDWHQ� 5RNDQ� +XOX�� -XUQDO� ,OPLDK� (GX�
5HVHDUFK�������������

0DULGL� $JXVWLQD�� 3��� 6DSXWUD��$�� ������9HJHWDWLRQ�
$QDO\VLV�RI�6DPLQ�:DWHUVKHG��&HQWUDO�-DYD�DV�
:DWHU� DQG� 6RLO� &RQVHUYDWLRQ� (IIRUWV��
%,2',9(56,7$6��9RO������1R����

0HQWHUL� .HKXWDQDQ� 5HSXEOLN� ,QGRQHVLD�� ������
3HUDWXUDQ� .HPHQWHULDQ� .HKXWDQDQ� 5,� 1RPRU�
3��� 7DKXQ� ���� WHQWDQJ� 0RQLWRULQJ� GDQ�
(YDOXDVL� 3HQJHORODDQ� 'DHUDK� $OLUDQ� 6XQJDL��
6HNUHWDULDW�1HJDUD��-DNDUWD��

1DLPDQ�� 5�� -�� HW� DO�� ������ 5LSDULD�� (FRORJ\��
&RQVHUYDWLRQ� DQG�0DQDJHPHQW�RI�6WUHDPVLGH�
&RPPXQLWLHV�� $PVWHUGDP�� (OVHYLHU� $FDGHPLF�
3UHVV�

1XJURKR�� $JXQJ : DQG� +HUX� 'ZL 5�� �����
5LSDULDQ� 9HJHWDWLRQ� LQ� 3URGXFWLRQ� )RUHVW� DW�
&HPRUR�0RGDQJ� 5LYHU�� &HSX�� &HQWUDO� -DYD��
-XUQDO�3HQHOLWLDQ�.HKXWDQDQ�:DOODFHD��9RO�����
1R�������������

2NWDYLDQL� 5 GDQ� %DJ\R<�� ������ $QDOLVLV� 9HJHWDVL�
5LSDULDQ� GL� 7HSL� 6XQL� 3RURQJ�� .DEXSDWHQ�
6LGRDUMR��-XUQDO�%LRWURSLND��9RO�����1R����

3XUQRPR�� 'DQDQJ� :DK\X�� GNN�� ������
3HQJHPEDQJDQ� .ROHNVL� 7XPEXKDQ� .HEXQ�
5D\D� 'DHUDK� GDODP� .HUDQJND� 6WUDWHJL�
.RQVHUYDVL� 7XPEXKDQ� GL� ,QGRQHVLD�� %XOHWLQ�
.HEXQ�5D\D��9RO������1R�������������

5DFKPDZDWL��(NNL�7�	 &DWXU�5�������.DUDNWHULVWLN�
9HJHWDVL� 5LSDULDQ� GDQ� ,QWHUDNVLQ\D� GHQJDQ�
.XDOLWDV� $LU� 0DWD� $LU� 6XPEHU� $ZDQ� 6HUWD�
6DOXUDQQ\D� GL� .HFDPDWDQ� 6LQJRVDUL� 0DODQJ��
-XUQDO�%LRWURSLND��9RO�����1R�����

5HQ��+HL��HW�DO��������3URJUHVV�RI�LPSOHPHQWDWLRQ�RQ�
WKH� *OREDO� 6WUDWHJ\� IRU� 3ODQW� &RQVHUYDWLRQ� LQ�
������������ &KLQD�� %LRORJLFDO� &RQVHUYDWLRQ��
�������������

6DOPLQDK�� 0LPL�� GNN�� ������ .DUDNWHULVWLN� (NRORJL�
GDQ�6RVLDO�(NRQRPL�/DQVNDS�+XWDQ�SDGD�'$6�
.ULWLV� GDQ� 7LGDN� .ULWLV�� 6WXGL� .DVXV� GL� '$6�
%DWXUXVD�GDQ�'$6�&LGDQDX��-XUQDO�3HQHOLWLDQ�
6RVLDO� GDQ� (NRQRPL� .HKXWDQDQ�� 9RO�� ����1R��
�����������

6XGDUVRQR�� GNN�� ������ 7DNVRQRPL� 7XPEXKDQ�
7LQJJL�� 0DODQJ�� 8QLYHUVLWDV� 1HJHUL� 0DODQJ�
3UHVV�

6XWR\R��6��������.HDQHNDUDJDPDQ�+D\DWL�,QGRQHVLD
6XDWX� 7LQMDXDQ�� 0DVDODK� GDQ�
3HPHFDKDQQ\D� %XDQD�6DLQV� �� ���� ��������

:LGMDMD� $�� (OL]DEHWK�� GNN�� ������ .HNLQLDQ�
.HDQHNDUDJDPQ� +D\DWL� ,QGRQHVLD�� -DNDUWD��
/,3,�3UHVV��,6%1�������������������


