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$� /DWDU�%HODNDQJ

3HQGLGLNDQ� DGDODK� VHEXDK� XVDKD� \DQJ� GLODNXNDQ� VHVHRUDQJ� XQWXN�

PHQFDSDL� VHEXDK� SHPDKDPDQ�� NHWHUDPSLODP� GDQ� NHPDPSXDQ� PHODOXL�

NHJLDWDQ� SHQJDMDUDQ� VHUWD� ODWLKDQ�� 7XMXDQ� GLODNVDQDNDQ� SHQGLGLNDQ� DGDODK�

VXSD\D� SHVHUWD� GLGLN� PDPSX� PHQJKDGDSL� WDQWDQJDQ� NHKLGXSDQ� GL�

PDV\DUDNDW�� 'L� ,QGRQHVLD� WHUGDSDW� EHEHUDSD� WLQJNDW� SHQGLGLNDQ� GLDQWDUDQ\D�

DGDODK� 6'�� 603�� 60$� GDQ� \DQJ� SDOLQJ� WLQJJL� DGDODK� SHUJXUXDQ� WLQJJJL��

0HODOXL� SHUJXUXDQ� WLQJJL� GLKDUDSNDQ GDSDW� PHQFLSWDNDQ� JHQHUDVL� PXGD�

\DQJ� KDQGDO� GDQ� EHUGD\D� VDLQJ�� EXNDQ� KDQ\D� WLQJNDW� QDVLRQDO� WHWDSL� MXJD�

LQWHUQDVLRQDO�� /XOXVDQ� SHUJXUXDQ� WLQJJL� GLKDUDSNDQ� PDPSX� PHQ\HOHVDLNDQ�

SHUPDVDODKDQ� GLVHNLWDUQ\D� GHQJDQ� PHPDQIDDWNDQ� ,37(.� GDQ� PHQHUDSNDQ�

ELGDQJ� LOPX� \DQJ� WHODK� GLSHODMDUL�

+DO� \DQJ� WLGDN� GDSDW� GLSLVDKNDQ� GDUL� SHQGLGLNDQ� DGDODK� EHODMDU��

%HODMDU� PHUXSDNDQ� SURVHV� LQWHUQDO� GLGDODP� RWDN� PDQXVLD� \DQJ� GLGDSDW� GDUL�

LQWHUDNVL� GHQJDQ� OLQJNXQJDQ�� EHODMDU� PHQJDNLEDWNDQ� SHUXEDKDQ� WLQJNDK�

ODNX� PHQXMX� \DQJ� DUDK� \DQJ� OHELK� EDLN�� 7HUGDSDW� �� NRPSQHQ� XWDPD� GDODP�

EHODMDU� \DLWX� NRQGLVL� OLQJNXQJDQ�� NRQGLVL� LQWHUQDO� GDQ� KDVLO� GDUL� LQWHUDNVL�

DQWDU� NHGXDQ\D� �*DVRQJ�� ������� 6HGDQJNDQ� SHPEHODMDUDQ� DGDODK� VXDWX�

SURVHV� \DQJ� GLUHQFDQDNDQ� ROHK� SHUDQFDQJ� �JXUX�� XQWXN� PHPEDQWX� LQWHUDNVL

DQWDU� VHVHRUDQJ� \DQJ� LQJLQ� EHODMDU� GDQ� VXPEHU� EHODMDU�� 7LQJNDW� NHEHUKDVLODQ�

VXDWX�SURVHV�SHPEHODMDUDQ�GL� WHQWXNDQ�ROHK��� IDNWRU� \DLWX� IDNWRU� LQWHUQDO� GDQ�

IDNWRU� HNVWHUQDO�� 6HVXDL� GHQJDQ� QDPDQ\D� IDNWRU� LQWHUQDO� \DLWX� IDNWRU� \DQJ�

EHUNDLWDQ� GHQJDQ� GDODP� GLUL VHVHRUDQJ� \DQJ� VHGDQJ� EHODMDU�� IDNWRU� WHUVHEXW�

PHOLSXWL� IDNWRU� ILVLN�� SVLNLV�� 6HGDQJNDQ� IDFWRU� HNVWHUQDO� \DLWX� IDFWRU� GDUL� OXDU�

\DQJ� WXUXW� PHPSHQJDUXKL� NHEHUKDVLODQ� VXDWX� SURVHV�SHPEHODMDUDQ��
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%HUGDVDUNDQ� DVSHN� ILVLRORJL�� VHVHRUDQJ� \DQJ� KHQGDN� EHODMDU�

PHPHUOXNDQ� ILVLN� \DQJ� VHKDW�� .HDGDDQ� VDNLW� DNDQ� PHQJDNLEDWNDQ� NHOHODKDQ��

PXGDK� KLODQJ� NRQVHQWUDVL�� WLGDN� EHUVHPDQJDW�� PXGDK� SXVLQJ� GDQ�

VHEDJDLQ\D�� 2OHK� NDUHQD� LWX� VHVHRUDQJ� \DQJ� KHQGDN� EHODMDU� KDUXV�

PHPSHUKDWLNDQ� NHVHKDWDQ\D� DJDU� GDSDW� PHODNVDQDNDQ� NHJLDWDQ� EHODMDU�

GHQJDQ� EDLN�� 6HODLQ� DVSHN� ILVLN� �ILVLRORJLV�� DVSHN� SVLNLV� MXJD� PHPSHQJDUXKL�

WLQJNDW� NHEHUKDVLODQ� SHPEHODMDUDQ�� 6HWLGDNQ\D� DGD� �� IDNWRU� SVLNLV� \DQJ�

PHPSHQJDUXKL� SURVHV� SHPEHODMDUDQ�� 6HODQMXWQ\D� IDFWRU� HNVWHUQDO� \DQJ�

PHPSHUQJDUXKL� SURVHV� SHPEHODMDUDQ� GLDQWDUDQ\D� DGDODK� JXUX� GDQ�

OLQJNXQJDQ� EHODMDU�� 0HVNLSXQ� JXUX� WHUOLEDW� GDODP� SURVHV� SHPEHODMDUDQ��

JXUX� PHUXSDNDQ� IDFWRU� HNVWHUQDO� \DQJ� GDSDW� PHQHQWXNDQ� NHEHUKDVLODQ�

SURVHV� SHPEHODMDUDQ�� +DO� LQL� EHUNDLWDQ� GHQJDQ� NHPDPSXDQ� JXUX�� VLNDS�

SURIHVLRQDOLWDV� JXUX�� ODWDU� EHODNDQJ� JXUX� GDQ� SHQJDODPDQ� PHQJDMDU��

/LQJNXQJDQ� PHPLOLNL� SHQJDUXK� \DQJ� FXNXS� SHQWLQJ� EDJL� NHEHUKDVLODQ�

SHPEHODMDUDQ�� GLDQWDUD\D� EHUNDLWDQ� GHQJDQ� WHUVHGLDQ\D� VDUDQD� SUDVDUDQD�

GDQ�WLQJNDW� NHQ\DPDQDQ� OLQJNXQJDQ� EHODMDU� �%DVXNL�� ������

6LVWHPDWLND� SKDQHURJDPDH� DGDODK� VDODK� VDWX� PDWD� NXOLDK� ZDMLE� \DQJ�

GLGDODPQ\D� WHUGDSDW� WHRUL� GDQ� SUDNWLNXP� \DQJ� KDUXV� GLWHPSXK� ROHK�

PDKDVLVZD� VHPHVWHU� �� GL� SURJUDP� VWXGL� SHQGLGLNDQ� ELRORJL� ).,3� 806��

0DWD� NXOLDK� LQL� PHODWLK� PDKDLVZD� XQWXN� PHQJHPEDQJNDQ� .36�

�.HWHUDPSLODQ� 3URVHV� 6DLQV�� \DQJ� PHOLSXWL� �� REVHUYDVL�� LQWHUSUHWDVL��

NODVLILNDVL�� SUHGLNVL�� EHUNRPXQLNDVL�� EHUKLSRWHVLV� PHUHQFDQDNDQ� SHUFREDDQ�

PHQHUDSNDQ� NRQVHS� GDQ� PHQJDMXNDQ� SHUWDQ\DDQ� �5XVWDPDQ�� 1�� �������

6LVWHPDWLND� SKDQHURJDPDH� PHPSHODMDUL� VHOXUXK� WXPEXKDQ� EHUELML� \DQJ�

PHPLOLNL� DODW� SHUNHPEDQJ� ELDNDQ� \DQJ� VXGDK� MHODV�� \DQJ� WHUGLUL� GDUL�

J\PQRVSHUPDH� GDQ� DQJLRVSHUPDH� �GLNRWLO� GDQ� PRQRNRWLO��� $GDSXQ� \DQJ�

GLEDKDV� GDUL� PDWD� NXOLDK� LQL� DGDODK� PHPSHODMDUL� FLUL� XPXP� FLUL� NKXVXV��

KDELWDW�� SHUNHPEDQJELDNDQ�� NODVLILNDVL� GDQ�PDQIDDW� EDJL� NHKLGXSDQ�

3HODNVDQDDQ� SUDNWLNXP� PDWD� NXOLDK� VLVWHPDWLND� SKDQHURJDPDH�

VHQGLUL� ELDVDQ\D� GLODNXNDQ� VHFDUD� PDQGLUL� PDXSXQ� EHUNHORPSRN� GL� GDODP�
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ODERUDWRULXP�� 3UHSDUDW� \DQJ� GLJXQDNDQ� GDODP� SUDNWLNXP� VLVWHPDWLND�

SKDQHURJDPDH� VXGDK� GLVHGLDNDQ� ROHK� ODERUDWRULXP�� 7XMXDQ� GDUL� PDWD� NXOLDK�

LQL� DGDODK� XQWXN� PHQJHPEDQJNDQ� SHPDKDPDQ�� NHWUDPSLODQ� GDQ�

NHPDPSXDQ� EHODMDU� PDKDVLVZD� PHODOXL� SHQMHODVDQ� �DVLVWHQVL��� GLVNXVL��

SUHVHQWDVL�� REVHUYDVL�� LQWHUSUHWDVL� LGHQWLINDVL�� PHPEXDW� NDWDORJ��

SHQJDPDWDQ� PDQGLUL�� GDQ�PHPEXDW� ODSRUDQ� LOPLDK��

'HQJDQ� DGDQ\D� SDQGHPL� VHNDUDQJ� LQL� SHODNVDQDDQ� SUDNWLNXP�

VLVWHPDWLND� SKDQHURJDPDH� WHODK� GLPRGLILNDVL� DJDU� ELVD� GLODNVDQDNDQ� VHFDUD�

PDQGLUL� ROHK� PDKDVLVZD� GLUXPDK� PDVLQJ�PDVLQJ� 3HODNVDQDDQ� SUDNWLNXP�

VLVWHPDWLND� SKDQHURJDPDH� VHFDUD� PDQGLUL� VHMDWLQ\D� WLGDN� PHQJDODPL�

EDQ\DN� SHUXEDKDQ�� +DQ\D� VDMD� EHUEHGD� SDGD� SUHSDUDW� \DQJ� GLJXQDNDQ�

GLVHVXDLNDQ� GHQJDQ� WDQDPDQ� \DQJ� DGD� GLVHNLWDU� UXPDK� SUDNWLNDQ�� 2OHK�

NDUHQD� LWX� VHEHOXP� PHODNVDQDNDQ� SUDNWLNXP� PDQGLUL�� SUDNWLNDQ� GLKDUXVNDQ�

XQWXN� PHODNXNDQ� NRQVXOWDVL� PHQJHQDL� WDQDPDQ� \DQJ� DNDQ� GLJXQDNDQ� VXGDK�

VHVXDL� GHQJDQ� WHPD� SUDNWLNXP� DWDX� EHOXP�� 'LVLQL� EHEHUDSD� PDKDVLVZD�

PHQJDODPL� NHVXOLWDQ� GDODP� PHQFDUL� SUHSDUDW�� WHUOHELK� ODJL� PDKDVLVZD� \DQJ�

WLQJJDO GLSHUNRWDDQ� NHVXOLWDQ� PHQGDSDWNDQ� EHUEDJDL� MHQLV� WDQDPDQ� \DQJ�

VHVXDL� GHQJDQ� NHJLDWDQ� SUDNWLNXP� \DQJ� DNDQ� GLODNVDQDNDQ�� 3HUXEDKDQ� LQL�

DNDQ�EHUSHQJDUXK� WHUKDGDS�KDVLO� EHODMDU�PDKDVLVZD�

3HQHOLWLDQ� WHUGDKXOX \DQJ� GLODNXNDQ� ROHK� +LNPDW�� $OGLP� 	� ,UZDQGL

������ WHQWDQJ� HIHNWLYLWDV� SHPEHODMDUDQ� GDULQJ� VHODPD� SDQGHPL�� 3HQHOLWLDQ�

LQL� EHUWXMXDQ� XQWXN� PHQJDQDOLVLV� HIHNWLYLWDV� SHPEHODMDUD� GDULQJ� VHODPD�

SDQGHPL� GLWLQJNDW� SHUJXUXDQ� WLQJJL�� 0HWRGH� VXUYH\� \DQJ� GLJXQDNDQ� DGDODK�

NXLVLRQHU� RQOLQH�� 3HQHOLWLDQ� \DQJ� GLODNXNDQ� PHPEDQGLQJNDQ� MHQLV� PDWD�

NXOLDK� WHRUL�� PDWD� NXOLDK� SUDNWLNXP� GDQ� PDWD� NXOLDKK� ODSDQJDQ�� +DVLO� \DQJ�

GLGDSDWNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� SHPEHODMDUDQ� GDULQJ� HIHNWLY�

GLJXQDNDQ� GDODP� PDWD� NXOLDK� WHRUL�� VHGDQJNDQ� XQWXN� PDWD� NXOLDK� SUDNWLNXP�

NXUDQJ� HIHNWLY� GDQ XQWXN� PDWD� NXOLDK� ODSDQJDQ� WLGDN� HIHNWLI�

6RIL\DK� ������� PHQHOLWL� WHQWDQJ� SHQLQJNDWDQ� KDVLO� EHODMDU� GDQ�

DNWLYLWDV� VLVZD� GHQJDQ� PHQJJXQDNDQ� SHQGHNDWDQ� LOPLDK� SDGD� PDWHUL� NLPLD�
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GDVDU�� %HUGDVDUNDQ� REVHUYDVL� VLNOXV� �� SDGD� SHQHOLWLDQ� LQL� GLQ\DWDNDQ� EDKZD�

KDVO� EHODMDU� VLVZD� UHQGDK� GDQ� NXUDQJ� DNWLI� GDODP� PHQJLNXWL� SHPEHODMDUDQ��

+DO� LQL� GLNDUHQDNDQ� SHPEHODMDUDQ� KDQ\D� PHQJJXQDNDQ� PHWRGH� FHUDPDK�

\DQJ� PHPERVDQNDQ�� .HPXGLDQ� SDGD� REVHUYDVL� VLNOXV� �� PHQJJXQDNDQ�

PHWRGH� GLVFRYHU\� OHDUQLQJ GHQJDQ� PHODNVDQDNDQ� SUDNWLNXP� VGHUKDQD�

VHFDUD� PDQGLUL� GLUXPDK�� GLGDSDWNDQ� KDVLO� \DLWX� KDVLO� EHODMDU� VLVZD� GDQ�

NHDNWLIDQ� VLVZD�PHQLQJNDW��

3HQHOLWLDQ� 6XU\DQWL�� )LWUL\DQL�� 5HGMHNL� 	� 5LDQGL� ������ PDQ\DWDNDQ�

EDKZD VHODLQ� KDPEDWDQ� LQWHUQDO� GDQ� HNVWHUQDO� GLDWDV�KDPEDWDQ ODLQ� \DQJ�

GLUDVDNDQ� ROHK� PDKDVLVZD� ELRORJL� DGDODK� NXUDQJQ\D� VXPEHU� GDQ� EDKDQ�

EHODMDU�� 6HWLDS� PDKDVLVZD� WLQJJDO� GLGDHUDK� GHQJDQ� OHWDN� JHRJUDILV� \DQJ�

EHUEHGD�EHGD�� VHKLQJJD� PHQLPEXONDQ� KDPEDWDQ� WLGDN� PHQHPXNDQ� EDKDQ�

EDKDQ� EHODMDU�� VXOLW� PHPDKDPL� GDQ� PHQJLGHQWLILNDVL� EDKDQ�EDKDQ� EHODMDU�

GDQ�EDKDQ�EHODMDU� \DQJ� NXUDQJ� PHPDGDL�� �

%HUGDVDUNDQ� XUDLDQ� GLDWDV�� SHQXOLV� KHQGDN� PHODNVDQDNDQ� SHQHOLWLDQ�

\DQJ� EHUMXGXO� ³+DVLO� %HODMDU� 0DKDVLVZD� 3HQGLGLNDQ� %LRORJL� 3DGD�

3UDNWLNXP�6LVWHPDWLND� 3KDQHURJDPDH�6HPHVWHU� *HQDS�7DKXQ� $MDUDQ�

����������6HODPD�0DVD�3DQGHPL�&RYLG��� �́

%� 3HPEDWDVDQ�0DVDODK

3HPEDWDVDQ� PDVDODK� GLPDVNXGNDQ� DJDU� SHQHOLWLDQ� IRNXV� SDGD�

PDVDODK� \DQJ� GLEDKDV�� EHULNXW� DGDODK� SHPEDWDVDQ� PDVDODK� \DQJ�

GLNHKHQGDNL� SHQHOLWL��

�� 6XEMHN�SHQHOLWLDQ�

6XEMHN� SHQHOLWLDQ� LQL� DGDODK PDKDVLVZD� 3URGL� 3HQGLGLNDQ� %LRORJL�

).,3� 806� \DQJ� PHQHPSXK� PDWDNXOLDK� SUDNWLNXP� 6LVWHPDWLND�

3KDQHURJDPDH� SDGD�VHPHVWHU� JHQDS� WDKXQ� DMDUDQ�����������

�� 2EMHN�SHQHOLWLDQ� �
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6DVDUDQ� SHQHOLWLDQ� LQL� \DLWX� KDVLO� EHODMDU� PDKDVLVZD� SDGD� SUDNWLNXP�

6LVWHPDWLND� 3KDQHURJDPDH� VHUWD� SHUVHSVL� PDKDVLVZD� PHQJHQDL�

SHPEHODMDUDQ� GDULQJ� VHODPD� PDVD� SDQGHPL &29,'���� VHPHVWHU�

JHQDS� WDKXQ� DMDUDQ�����������

�� 3DUDPHWHU� SHQHOLWLDQ

3DUDPHWHU� SHQHOLWLDQ� \DQJ� GLDPDWL� DGDODK� QLODL� 7.3� �7HV�

.RPSHWHQVL� 3UDNUWLNDQ�� GDQ� QLODL� ODSRUDQ� PDWD� SUDNWLNXP�

VLVWHPDWLND� SKDQHURJDPDH VHUWD� SHUVHSVL� PDKDVLVZD VHPHVWHU� JHQDS�

WDKXQ� DMDUDQ�����������

&� 5XPXVDQ�0DVDODK

5XPXVDQ� PDVDODK� SDGD� SHQHOLWLDQ� LQL� DGDODK�� ³%DJDLPDQD� KDVLO�

EHODMDU� PDKDVLVZD� SHQGLGLNDQ� ELRORJL� SDGD� SUDNWLNXP� VLVWHPDWLND�

SKDQHURJDPDH� VHPHVWHU� JHQDS� WDKXQ� DMDUDQ� ���������� VHODPD� PDVD�

SDQGHPL� FRYLG���"´

'� 7XMXDQ� 3HQHOLWLDQ

6HVXDL� GHQJDQ� SHUXPXVDQ� PDVDODK�� WXMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK�

XQWXN� ³0HQJHWDKXL� KDVLO� EHODMDU PDKDVLVZD� SHQGLGLNDQ� ELRORJL� SDGD�

SUDNWLNXP� VLVWHPDWLND� SKDQHURJDPDH� VHPHVWHU� JHQDS� WDKXQ� DMDUDQ�

����������VHODPD� PDVD�SDQGHPL� FRYLG��� �́

(� 0DQIDDW�3HQHOLWLDQ�

3HQHOLWLDQ� \DQJ� GLODNXNDQ� LQL� GLKDUDSNDQ� GDSDW�EHUPDQIDDW� XQWXN��

�� %DJL� SHQHOLWL�� PHQJHWDKXL� KDVLO� EHODMDU� SUDNWLNXP� VLVWHPDWLND�

SKDQHURJDPDH� VHUWD� SHUVHSVL PDKDVLVZD� VHPHVWHU� JHQDS� WDKXQ�

DMDUDQ�����������VHODPD� PDVD� SDQGHPL &29,'����

�� %DJL� GRVHQ� PDWD� SUDNWLNXP�� KDVLO� SHQHOLWLDQ� GDSDW� GLMDGLNDQ� EDKDQ�

HYDOXDVL� GDODP� PHQFDSDL� WXMXDQ� SHPEHODMDUDQ� SUDNWLNXP��

VLVWHPDWLND� SKDQHURJDPDH� VHFDUD� PDQGLUL� ROHK� PDKDVLVZD� VHPHVWHU�

JHQDS� WDKXQ� DMDUDQ�����������VHODPD� PDVD� SDQGHPL &29,'����
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�� %DJL� SHQJHOROD� ODERUDWRULXP�� VHEDJDL� EDKDQ� SHUWLPEDQJDQ� HYDOXDVL�

XQWXN� PHPSHUWDKDQNDQ� KDVLO� EHODMDU� PDKDVLVZD� GDODP� SUDNWLNXP�

PDQGLUL� GL� SURJUDP� VWXGL� SHQGLGLNDQ� ELRORJL� VHODPD� PDVD� SDQGHPL

&29,'����


