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*HQHUDVL� ]� ������������ PHPEXWXKNDQ� UXDQJ� WHUEXND� XQWXN� GDSDW�

PHQJHNVSUHVLNDQ� NHLQJLQDQQ\D� GDQ� PHQJHNVSORUDVL� SRWHQVL� \DQJ� GLPLOLNLQ\D�

WHUKDGDS� NHKLGXSDQ� GXQLD� OXDU��0DVD� SHUNHPEDQJDQ� JHQHUDVL� LQL� VDQJDW� SHQWLQJ�

GDODP� SHPEHQWXNDQ� NDUDNWHU� GDQ� SHULODNX� WHUXWDPD� NHPDPSXDQQ\D� XQWXN�

EHUVRVLDOLVDVL�GL�GXQLD�Q\DWD��.HJLDWDQ�VRVLDO�\DQJ�GLODNXNDQ�GHQJDQ� WDWDS�PXND�

EHUSHUDQ�SHQWLQJ�GDODP�SHPEHQWXNDQ�LNDWDQ�VRVLDO�\DQJ�EHUNHODQMXWDQ��%RGHQ�GDQ�

0RORWFK�������8UU\�������/LFRSSH������GDODP�2VWL���������.HWHUOLEDWDQ�JHQHUDVL�

]�GDODP�UXDQJ�WHUEXND�EHUJDQWXQJ�SDGD�QLODL�NHSUDNWLVDQ�VHKLQJJD�WDPDQ�EHUPDLQ�

VHEDJDL� UXDQJ� WHUEXND� SXEOLN� GL� GDODP� OLQJNXS� WHPSDW� WLQJJDO�PHPHJDQJ� SHUDQ�

SHQWLQJ�GDODP�SHUNHPEDQJDQ�VRVLDO�SHQGXGXN�VHNLWDUQ\D�

.HEDQ\DNDQ� WDPDQ�EHUPDLQ�GL�GDODP�DUHD�SHUXPDKDQ� WLGDN�GLNHOROD�GDQ�

GLIXQJVLNDQ� ROHK� SHQGXGXN VHNLWDU� WHUXWDPD� JHQHUDVL� ]� VHEDJDL� UXDQJ� VRVLDO��

*HQHUDVL� LQL� ODKLU�GDQ� WXPEXK� VHLULQJ�GHQJDQ�SHUNHPEDQJDQ� WHNQRORJL� VHKLQJJD�

NHKLGXSDQ� VRVLDO� EDQ\DN� GLODNXNDQ� GL� GXQLD� PD\D� )HQRPHQD� NRPXQLNDVL�

JHQHUDVL� ]� PHQJDNLEDWNDQ� NHWHUWLQJJDODQ� UXDQJ� WHUEXND� VHEDJDL� VDODK� VDWX�

NHEXWXKDQ�SULPHU�SHQGXGXN��+DO�LQL�GLDNLEDWNDQ�ROHK�NHVDODKDQ�SHUDQFDQJDQ�GDQ�

NHWHUEDWDVDQ� MHQLV� DNWLYLWDV \DQJ EHUSHQJDUXK� WHUKDGDS� PLQDW� JHQHUDVL� ]� XQWXN�

WHUOLEDW�GDODP PHPSURGXNVL�UXDQJ�VRVLDO�

5XDQJ�VRVLDO�GLSURGXNVL�ROHK�KXEXQJDQ�VRVLDO�GDQ�EXGD\D \DQJ�WHUMDGL�GL�

OLQJNXS� OLQJNXQJDQ� WHUWHQWX��'HQJDQ� NDWD� ODLQ�� NHEXWXKDQ� WHUKDGDS� UXDQJ� VRVLDO�

WLGDN�WHUSLVDK�GDUL�NHKLGXSDQ�PDQXVLD�VHEDJDL�PDNKOXN�VRVLDO�XQWXN�PHPEDQJXQ�

KXEXQJDQ� \DQJ� EHUNHODQMXWDQ� �/HIHEYUH�� ������� 5XDQJ� LQL� GLEHQWXN� ROHK� VHJDOD�

DNWLYLWDV� VRVLDO� \DQJ� GDSDW� WHUMDGL� GL� UXDQJ� SXEOLN�PDXSXQ� SULYDW� �'\HU�� �������

7DPDQ� EHUPDLQ� PHUXSDNDQ� VDODK� VDWX� UXDQJ� SXEOLN� \DQJ� GLGLULNDQ� ROHK�

SHPHULQWDK� DWDX� SHQJHPEDQJ� NDZDVDQ� XQWXN� PHZDGDKL� VHJDOD� DNWLYLWDV� VRVLDO�

SHQGXGXN GDODP�VXDWX� OLQJNXS�ZLOD\DK� WHUWHQWX��3URGXNVL� UXDQJ� VRVLDO�GL� WDPDQ�

EHUPDLQ�GLWHQWXNDQ�ROHK�NXDOLWDV� OLQJNXQJDQ� GDODP�PHQGXNXQJ KXEXQJDQ�VRVLDO�
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GDQ� EXGD\D SHQGXGXN PHODOXL� SHUDQFDQJDQ GDQ� SHPDQIDDWDQ� UXDQJ \DQJ�

PHQ\HVXDLNDQ�SROD�DNWLYLWDV�GDQ�JD\D�KLGXS�SHQGXGXN��

3HPDQIDDWDQ� UXDQJ� WDPDQ� EHUPDLQ� GDSDW� GLNDWDNDQ� EDLN� DSDELOD� GDSDW�

PHPHQXKL� NULWHULD� NXDOLWDV� OLQJNXQJDQ� PHODOXL� SHQ\XVXQDQ� UXDQJ� GDQ� EHQGD�

EHQGD� JHRPHWULV� \DQJ� VHVXDL� GHQJDQ� NRQWHNVQ\D� GDQ� PDPSX� PHQJXQGDQJ�

SHUKDWLDQ�NKXVXV�SDGD�UXDQJ��+DUYH\�������� 'DODP�OLQJNXS�VRVLDO��SHPDQIDDWDQ�

UXDQJ WDPDQ� EHUPDLQ� \DQJ� EHUNHODQMXWDQ� KDUXV� GLUDQFDQJ� VHLULQJ� GHQJDQ�

SHUNHPEDQJDQ� NHEXWXKDQ� JHQHUDVL�JHQHUDVL� EDUX� WHUPDVXN� SHUNHPEDQJDQ�

SHULODNX�VRVLDO�JHQHUDVL�]�GDQ�JHQHUDVL�VHWHODKQ\D��.DUDNWHULVWLN�UXDQJ�SXEOLN�\DQJ�

GLWXQWXW� EHUGDVDU� SDGD� SROD� JD\D� KLGXS� VHKDUL�KDUL� JHQHUDVL� ]� \DLWX� )OH[LELOLW\��

$XWKHQWLFLW\�� &KRLFH�� &RQYHQLHQFH� GDQ� ,QWHJUDWLRQ �/DUNLQ� HW� DO��� ������

6HPHQWDUD� NXDOLWDV� UXDQJ� WDPDQ� EHUPDLQ� GDSDW� GLXNXU� GHQJDQ� SDUDPHWHU� GHVDLQ�

\DQJ�GLDQWDUDQ\D�DGDODK�NRODERUDVL��ORNDVL��NHDPDQDQ��LQWHUDNVL�VRVLDO��ULVLNR�\DQJ�

GDSDW GLWHULPD�� NHUDJDPDQ� SHUDODWDQ�� OLQJNXQJDQ� DODP�� NOLPDWLVDVL�� GDQ� GHVDLQ�

XQLYHUVDO��6KDFNHOO�HW�DO�������� *DP]H ùHQVR\�	�0HKPHW�øQFHR÷OX��������

%HUGDVDUNDQ� VWXGL� VHUXSD� WHUNDLW� GHQJDQ� HNVLVWHQVL� WDPDQ� EHUPDLQ� GL�

GDHUDK� SHUXPDKDQ� GHQJDQ� PHWRGH� SHQJXPSXODQ� GDWD� PHODOXL� VXUYHL�

PHQJXQJNDSNDQ� EDKZD� NHWHUWLQJJDODQ� IXQJVL� WDPDQ� VHEDJDL� UXDQJ� VRVLDO�

GLVHEDENDQ� ROHK� NHDGDDQ� WDPDQ� \DQJ� NXUDQJ� NRQGXVLI �6DUDJLK�� �������

6HGDQJNDQ� VWXGL� ODLQQ\D� WHUNDLW� WDWD� OHWDN GDQ� GHVDLQ� WDPDQ� EHUPDLQ� \DQJ�

GLODNXNDQ� PHODOXL� SHQJDPDWDQ� PHQMHODVNDQ� SHQ\HEDE� NHHQJJDQDQ� NHWHUOLEDWDQ�

DQDN�GL�WDPDQ�EHUPDLQ�DGDODK�NDUHQD�NXUDQJQ\D�NHQ\DPDQDQ�EDLN�VHFDUD�YLVXDO��

SHQHPSDWDQ� SHUPDLQDQ� GDQ� SHPLOLKDQ� PDWHULDO� �+XWDSHD�� ������� 3DGDKDO�

UDQFDQJDQ� GHVDLQ� WDPDQ� VHKDUXVQ\D� PHPHQXKL� NDUDNWHULVWLN� WDPDQ� \DQJ� UDPDK�

OLQJNXQJDQ� GDQ� PHQ\HQDQJNDQ� EDJL� VHJDOD� NDODQJDQ� WHUXWDPD� JHQHUDVL� ]� \DQJ�

PHQ\XNDL�VHJDOD�VHVXDWX�\DQJ�EHUVLIDW�SUDNWLV�GDQ�EHUVLIDW�PHQ\HQDQJNDQ��6XVDQWL�

	�1DWDOLD��������

3HQHOLWLDQ� DNDQ� GLODNXNDQ� GL� WDPDQ� EHUPDLQ� GL� GDODP� OLQJNXQJDQ�

SHUXPDKDQ�3RQGRN�+LMDX�*ROI�VHEDJDL�ORNDVL�VWXGL�NDVXV��3HQHOLWLDQ�LQL�GLODNXNDQ�

XQWXN� PHQJHWDKXL� KXEXQJDQ� DQWDUD� NXDOLWDV� OLQJNXQJDQ� WHUKDGDS� SHULODNX�

SHQGXGXN GDQ� SURGXNVL� UXDQJ� VRVLDO�� 3HQHOLWLDQ� DNDQ� PHQJJXQDNDQ� SDUDPHWHU�
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SDUDPHWHU� OLQJNXQJDQ� \DQJ� GLUXPXVNDQ� PHODOXL� VWXGL� WHRUL� GDQ� NHPXGLDQ�

GLEXNWLNDQ� PHODOXL� NXQMXQJDQ� GDQ� GDWD�GDWD� \DQJ� GLGDSDW� PHODOXL� NXQMXQJDQ�

ORNDVL��

,VX�LQL�SHQWLQJ�XQWXN�GLWHOLWL�NDUHQD�UXDQJ�VRVLDO�VHEDJDL�NHEXWXKDQ�SULPHU�

SHQGXGXN�VXDWX�NDZDVDQ WLGDN�WHUSHQXKL�VHEDJDLPDQD�VHKDUXVQ\D��3RWHQVL�WDPDQ�

EHUPDLQ�VHEDJDL� UXDQJ�VRVLDO� WLGDN�GLNHPEDQJNDQ�VHLULQJ�GHQJDQ�SHUNHPEDQJDQ�

NHEXWXKDQ�JHQHUDVL�]��.DUHQD�LWX�SHQHOLWLDQ�LQL�GLODNXNDQ�XQWXN�PHUDQFDQJ�WDPDQ�

EHUPDLQ� \DQJ� VHVXDL� WHUKDGDS� SHULODNX� JHQHUDVL� ]� GDQ� EHUSHQJDUXK� WHUKDGDS�

NHEHUODQMXWDQ�NDZDVDQ�\DQJ�DNDQ�PHQGDWDQJ�

��� 5XPXVDQ�0DVDODK

�� $SD�VDMD�EHQWXN�EHQWXN UXDQJ�VRVLDO JHQHUDVL�]�"

�� $SD� VDMD� YDULDEHO GHVDLQ� WDPDQ� EHUPDLQ� GL� NDZDVDQ� SHUXPDKDQ� \DQJ�

PHQHUDSNDQ�NDUDNWHU�OLQJNXQJDQ JHQHUDVL�] "

�� %DJDLPDQD� PHUDQFDQJ GDQ� PHPDQIDDWNDQ� UXDQJ WDPDQ� EHUPDLQ� GL�

NDZDVDQ�SHUXPDKDQ�GHQJDQ�PHQHUDSNDQ�NDUDNWHU�OLQJNXQJDQ JHQHUDVL�]�"

��� 7XMXDQ�3HQHOLWLDQ

�� 0HQJHWDKXL�EHQWXN�EHQWXN UXDQJ�VRVLDO JHQHUDVL�]�

�� 0HQJHWDKXL� YDULDEHO� GHVDLQ� WDPDQ� EHUPDLQ� GL� NDZDVDQ� SHUXPDKDQ� \DQJ�

PHQHUDSNDQ�NDUDNWHU�OLQJNXQJDQ JHQHUDVL�]�

�� 0HPDKDPL� FDUD�PHUDQFDQJ GDQ�PHPDQIDDWNDQ� UXDQJ WDPDQ� EHUPDLQ� GL�

NDZDVDQ�SHUXPDKDQ�GHQJDQ�PHQHUDSNDQ�NDUDNWHU�OLQJNXQJDQ JHQHUDVL�]�

��� 0DQIDDW�3HQHOLWLDQ

�� 0HQDPEDK�ZDZDVDQ�PHQJHQDL�EHQWXN�EHQWXN UXDQJ�VRVLDO�JHQHUDVL�]�

�� 0HQDPEDK� SHPDKDPDQ� PHQJHQDL� YDULDEHO� GHVDLQ� WDPDQ� EHUPDLQ� GL�

NDZDVDQ�SHUXPDKDQ�\DQJ�PHQHUDSNDQ�NDUDNWHU�OLQJNXQJDQ�JHQHUDVL�]�

�� +DVLO� SHQHOLWLDQ� GDSDW� GLDSOLNDVLNDQ� SDGD� SHUDQFDQJDQ� WDPDQ� EHUPDLQ� GL�

NDZDVDQ� SHUXPDKDQ� VHEDJDL� VWUDWHJL� SHPDQIDDWDQ� UXDQJ� GDODP

PHQFLSWDNDQ�OLQJNXQJDQ JHQHUDVL�]
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����6LVWHPDWLND�3HQXOLVDQ

8QWXN� SHPDKDPDQ� OHELK� ODQMXW�PHQJHQDL� SHQHOLWLDQ� LQL��PDND WXOLVDQ� LQL� GLEDJL�

PHQMDGL�OLPD�EDE�GHQJDQ�VLVWHPDWLND�SHQXOLVDQ�VHEDJDL�EHULNXW�

%$%����3HQGDKXOXDQ

'LDZDOL� GHQJDQ� XUDLDQ� ODWDU� EHODNDQJ� WRSLN� GLNDML� XQWXN� PHPEHULNDQ�

DUDKDQ� SHQHOLWLDQ� VHFDUD� OHELK� VSHVLILN�� PHQJDPDWL� IHQRPHQD� GL� OLQJNXS�

SHQHOLWLDQ�� PHQGHILQLVLNDQ� LVWLODK�LVWLODK� SHQHOLWLDQ� GDUL� EHUEDJDL� VXPEHU��

PHQGDODPL� WHRUL�WHRUL� \DQJ� PHQGXNXQJ� SHUPDVDODKDQ�� PHQGDODPL� SHPDKDPDQ�

WRSLN�PHODOXL�SHQHOLWLDQ�SHQHOLWLDQ� VHUXSD��GDQ�PHQ\LPSXONDQ�DODVDQ�SHQWLQJQ\D�

SHQHOLWLDQ� GLODNXNDQ�� %HUGDVDUNDQ� SDGD� ODWDU� EHODNDQJ�� SHQHOLWLDQ� OHELK� ODQMXW�

GLODQGDVL� ROHK� SHUWDQ\DDQ�SHUWDQ\DDQ� WHUNDLW� WRSLN� SHQHOLWLDQ�� .HPXGLDQ� WXMXDQ�

SHQHOLWLDQ�PHPEHULNDQ�SHUQ\DWDDQ�GDQ�DODVDQ� WXMXDQ�SHQHOLWLDQ�GLODNXNDQ� WHUNDLW�

GHQJDQ�IHQRPHQD�\DQJ�DGD��0DQIDDW�SHQHOLWLDQ�PHPEHULNDQ�JDPEDUDQ DWDV�KDVLO�

DNKLU� \DQJ�GLSHUROHK� VHWHODK� WHUFDSDLQ\D� WXMXDQ�SHQHOLWLDQ��%DE� LQL�GLDNKLUL�ROHK�

VLVWHPDWLND� SHQXOLVDQ� \DQJ� EHUWXMXDQ� XQWXN� PHPEHULNDQ� JDPEDUDQ� EDJDLPDQD�

SURVHV�SHQHOLWLDQ�LQL�GLODNXNDQ�GDQ�GLNDML�GDODP�SHQXOLVDQ�SHQHOLWLDQ�

%$%����.DMLDQ�7HRUL

3HQGDODPDQ� WRSLN� GLSDKDPL� GDQ� GLUDQJNXP� EHUGDVDUNDQ� GXNXQJDQ�

VXPEHU�VXPEHU�UHIHUHQVL��6WXGL�WHRUL�GLDZDOL�ROHK�SHPDKDPDQ�GDVDU�WHQWDQJ�UXDQJ�

VRVLDO� \DQJ� GLWXQWXW� EHUGDVDUNDQ� NDUDNWHULVWLN� OLQJNXQJDQ� JHQHUDVL� ]�� 6WXGL�

GLODQMXWNDQ�PHODOXL�SHPEDKDVDQ�EDJDLPDQD�SHPDQIDDWDQ UXDQJ�WDPDQ�EHUPDLQ�GL�

NDZDVDQ�SHUXPDKDQ�GDSDW�PHPHQXKL�NULWHULD� UXDQJ�VRVLDO�JHQHUDVL�]��.HPXGLDQ�

VWXGL�PHPEDKDV� OHELK� ODQMXW�PHQJHQDL�SDUDPHWHU�NXDOLWDV�GHVDLQ� WDPDQ�EHUPDLQ�

DJDU�PHPHQXKL�NDUDNWHULVWLN�UXDQJ�\DQJ�GLWXQWXW�ROHK�JHQHUDVL��.HVLPSXODQ�WHRUL�

GLUDQJNXP�XQWXN�PHPEHULNDQ�DUDKDQ�DWDV�ODQGDVDQ�DSD�SHQHOLWLDQ�DNDQ�GLODNXNDQ��

3HPEHODMDUDQ� WRSLN� OHELK� ODQMXW� GDQ� EDJDLPDQD� SHQ\HOHVDLDQ�PDVDODK� GLSHUROHK�

PHODOXL� PHWRGH� \DQJ� VXGDK� GLWHUDSNDQ� PHODOXL� SUHVHGHQ�� .HVLPSXODQ� DNKLU�

PHPXDW� KDVLO DNKLU� \DQJ� GLGDSDW� PHODOXL� VWXGL� WHRUL� GDQ� VWXGL� SUHVHGHQ� JXQD�

PHPEHULNDQ�DUDKDQ�EDJDLPDQD�SHQHOLWLDQ�DNDQ�GLODNXNDQ�
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%$%����3URVHV�3HQHOLWLDQ

%DE� LQL� GLEDKDV� XQWXN�PHQGDODPL� SHUPDVDODKDQ� SHQHOLWLDQ�PHODOXL� VWXGL�

WHRUL�GDQ�VWXGL�SUHVHGHQ�\DQJ�WHODK�GLODNXNDQ��7DKDSDQ�DZDO�VWXGL�NDVXV�GLODNXNDQ�

PHODOXL� SHQJXPSXODQ� GDWD�GDWD� GL� ODSDQJDQ� GDQ� GLVHVXDLNDQ� GHQJDQ� VWDQGDU�

PLQLPDO� SHQDWDDQ� UXDQJ� EHUGDVDU� NHDGDDQ� ZLOD\DK�� 6HWHODK� PHPHQXKL� V\DUDW��

RSWLPDOLVDVL� IXQJVL� UXDQJ� WDPDQ� EHUPDLQ� GL� NDZDVDQ� SHUXPDKDQ� VHEDJDL� UXDQJ�

VRVLDO�GLDQDOLVLV� OHELK� ODQMXW�EHUGDVDUNDQ�NDUDNWHULVWLN�GDQ�NHEXWXKDQ�JHQHUDVL� ]��

'LODQMXWNDQ�GHQJDQ�SHQHQWXDQ�NXDOLWDV�UXDQJ�\DQJ�GLXNXU�EHUGDVDUNDQ�SDUDPHWHU�

GHVDLQ� WDPDQ� EHUPDLQ� JXQD� PHPSHUROHK� UXDQJ� \DQJ� PHQDULN� EDJL� JHQHUDVL� ]��

'LDNKLUL� ROHK� NHUDQJND� SHQHOLWLDQ� \DQJ� GLODNXNDQ� PXODL� GDUL� DQDOLVLV� KLQJJD�

GLSHUROHKQ\D�NHVLPSXODQ�

%$%����3URVHV�3HUDQFDQJDQ

%DE� LQL� EHULVLNDQ� GDWD�GDWD� \DQJ� GLSHUROHK� GL� ODSDQJDQ� GDQ� GLDQDOLVLV�

EHUGDVDUNDQ�WHRUL�\DQJ�GLGDSDW��+DVLO�DQDOLVLV�GLJXQDNDQ�XQWXN�SHUDQFDQJDQ�EDUX�

\DQJ� DNDQ� PHQMDZDE� SHUWDQ\DDQ� SHQHOLWLDQ� GDQ� PHPSHUROHK� KDVLO� DNKLU�

VHEDJDLPDQD�GLKDUDSNDQ�ROHK�WXMXDQ�SHQHOLWLDQ�

%$%���.HVLPSXODQ

%DE� LQL� PHUDQJNXP� VHPXD� SURVHV� SHQHOLWLDQ� GLPXODL� GDUL� SHPDKDPDQ�

WHUKDGDS� LQWL� PDVDODK� \DQJ� GLDQJNDW�� SHUWDQ\DDQ� SHQHOLWLDQ�� VWXGL� WHRUL�� VWXGL�

SUHVHGHQ�GDQ�KDVLO�SHQMDEDUDQ�DQDOLVLV�

EDE���GDQ�GLVLPSXONDQ�VHFDUD�NHVHOXUXKDQ�GHQJDQ�KDUDSDQ�SHQHOLWLDQ�VHEDJDL�

VROXVL�XQWXN�NDVXV�VHUXSD�ODLQQ\D�


