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6HLULQJ� EHUMDODQQ\D� ZDNWX� SHUNHPEDQJDQ� SHUDGDEDQ� PDQXVLD� MXJD�

VHPDNLQ� PHQLQJNDW�� KDO� LQL� PHQJDNLEDWNDQ� NHEXWXKDQ� HQHUJL� VHPDNLQ� WLQJJL��

0DV\DUDNDW�GL�'XQLD�PDVLK�PHQJDQGDONDQ�EDKDQ�EDNDU�IRVLO�NKXVXVQ\D�PLQ\DN�

EXPL�VHEDJDL�HQHUJL�XWDPD�\DQJ�PHQRSDQJ�VHJDOD ELGDQJ�NHKLGXSDQ�VHODPD�GXD�

DEDG� GDQ� WHUXV� GLJXQDNDQ� � KLQJJD� VDDW� LQL� GDQ� WHUXV� PHQLQJNDW� NDUHQD�

SHUWXPEXKDQ� SRSXODVL� PDQXVLD� GL� 'XQLD� WHUXV� PHQLQJNDW�� DNDQ� WHWDSL�

NHWHUJDQWXQJDQ�SDGD��PLQ\DN�EXPL�GDQ�EDKDQ�EDNDU�IRVLO�ODLQQ\D�PHQJDNLEDWNDQ�

SHUPDVDODKDQ�OLQJNXQJDQ�VHSHUWL�SROXVL�XGDUD�GDQ�SHQFHPDUDQ�WDQDK���0DKGL�GNN��

�������2OHK�VHEDE�LWX��SHPDQIDDWDQ�VHUWD�SHQJJXQDDQ�HQHUJL�DOWHUQDWLI�PHQMDGL�KDO�

\DQJ�ZDMLE�XQWXN�PHQJJDQWLNDQ�SHQJXQDDQ�PLQ\DN�EXPL�VHFDUD�WHUXV�PHQHUXV��

(QHUJL�WHUEDUXNDQ�PHQMDGL�SLOLKDQ�\DQJ�WHSDW�XQWXN�PHPHQXKL�NHEXWXKDQ�HQHUJL�

GL�'XQLD�NDUHQD�HQHUJL�LQL�DNDQ�WHUXV�DGD�GDQ�WLGDN�DGD�KDELVQ\D��6DODK�VDWX�FRQWRK�

HQHUJL� WHUEDUXNDQ� DGDODK� UDGLDVL� PDWDKDUL�� 0DWDKDUL� DGDODK� VDODK VDWX� HQHUJL�

WHUEDUXNDQ�\DQJ�SDOLQJ�EDLN�GDQ�NRQVWDQ�VHODOX�DGD��9LQXEKDL�GNN��������

6HMDXK�LQL��SHPDQIDDWDQ�HQHUJL�PDWDKDUL�\DQJ�VDODK�VDWX�EDQ\DN�GLJXQDNDQ�

XQWXN�SHPDQDV�DLU�GHQJDQ�PHQJJXQDNDQ�WHQDJD�VXU\D�DWDX�OHELK�GLNHQDO�GHQJDQ�

VHEXWDQ�6RODU�:DWHU�+HDWHU �6:+���0HVNL� EHJLWX��NHWHUVHGLDDQ�VXPEHU�HQHUJL�

UDGLDVL� SDQDV� PDWDKDUL� GLSHQJDUXKL� ROHK�ZDNWX�� (QHUJL� PDWDKDUL� WLGDN� WHUVHGLD�

SDGD�VRUH�GDQ�PDODP�KDUL��SDGDKDO�NHEXWXKDQ�SHPDNDLDQ�WHUWLQJJL�HQHUJL�PDWDKDUL�

WHUMDGL� SDGD�ZDNWX� WHUVHEXW��.DUHQD� NDUDNWHU� SHQHUDSDQ� HQHUJL� UDGLDVL�PDWDKDUL�

\DLWX�WLGDN�DGD�NHVHVXDLDQ�DQWDUD�NHEXWXKDQ�SHPDNDLDQ�GDQ�VXPEHU�HQHUJL��1DGMLE�

GNN���������8QWXN�PHQJDWDVL�NHWLGDNVHVXDLDQ�DQWDUD�NHEXWXKDQ�DNDQ�HQHUJL�GDQ�

SDVRNDQ� HQHUJL� GDUL� UDGLDVL� PDWDKDUL�� PDND� \DQJ� KDUXV� GLODNXNDQ� DGDODK�

SHQJJXQDDQ�7KHUPDO�HQHUJ\�VWRUDJH��7(6���7US���������3HQ\LPSDQDQ�SDQDV�\DQJ�

ELDVD�GLDSOLNDVLNDQ�SDGD�7(6�GLNDWHJRULNDQ�PHQMDGL���PDFDP��\DLWX�VHQVLEOH�KHDW�

VWRUDJH��6+6���ODWHQ�KHDW�VWRUDJH��/+6���GDQ�WKHUPRFKHPLFDO��'DUL�NHWLJD�PHWRGH�

SHQ\LPSDQDQ�SDQDV�WHUVHEXW�/+6�PHUXSDNDQ�\DQJ�SDOLQJ�HIHNWLI�SHQJJXQDDQQ\D�
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6HQVLEOH�KHDW DGDODK�VXDWX�SDQDV�\DQJ�GLOHSDVNDQ�DWDX�GLWHULPD�ROHK�VXDWX�

EHQGD� \DQJ� PHQ\HEDENDQ� VXKX� EHQGD� WHUVHEXW� EHUXEDK�� 6LVWHP� SHQ\LPSDQDQ�

SDQDV�EHUGDVDUNDQ�VHQVLEOH KHDW�\DQJ�SDOLQJ�EDQ\DN�GLMXPSDL�DGDODK�6+6�\DQJ�

PHQJJXQDNDQ� DLU� VHEDJDL� PHGLD� SHQ\LPSDQ� SDQDV� �($6(�� ������� $LU� VHEDJDL�

PHGLD�SHQ\LPSDQ�SDQDV�PHPLOLNL�SDQDV�VSHVLILN�UHODWLI�WLQJJL��KDPSLU�WLGDN�DGD�

SHQXUXQDQ�SDGD�VLNOXV�WHUPDO��FRFRN�GHQJDQ�EHUEDJDL�ZDGDK��EDQ\DN�GLWHPXNDQ�

GDQ�PXUDK��*DEULHOD���������6HKLQJJD��DLU�PHUXSDNDQ�PHGLD�\DQJ�WHSDW��GDQ�NLQL�

DLU� MXJD� GLJXQDNDQ� VHEDJDL� EDKDQ� SHQ\LPSDQ� SDQDV� KDPSLU� GLVHOXUXK� ZDGDK�

SHQ\LPSDQDQ�SDQDV�XQWXN�VLVWHP�HQHUJL�\DQJ�PHPDQIDDWNDQ�SH\LPSDQDQ�SDQDV�

\DQJ�EHURSHUDVL�SDGD�UHQWDQJ�VXKX����&�KLQJJD������&��)XUER��������

3HQHOLWLDQ�WHQWDQJ�SHQJJXQDDQ�DLU�VHEDJDL�PHGLD�SHQ\LPSDQ�SDQDV�WHODK�

GLODNXNDQ�ROHK�SDUD�SHQHOLWL�WHUGDKXOX��3URVHV�GLVFKDUJLQJ SDGD�7(6�PHUXSDNDQ�

NHMDGLDQ� SHQWLQJ�� NDUHQD� NHWLND� SURVHV� FKDUJLQJ� WHUMDGL� NHQDLNDQ� VXKX� \DQJ�

EHUWXMXDQ� XQWXN�PHQJKDVLONDQ� HQHUJL� SDQDV� VHGDQJNDQ� SHQXUXQDQ� VXKX� WHUMDGL�

SHOHSDVDQ� HQHUJL� WHUPDO� \DQJ� GDSDW� GLJXQDNDQ� XQWXN� WXMXDQ� WHUWHQWX�� 'DODP�

SHQHOLWLDQ� HNVSHULPHQWDO� \DQJ� PHQJJXQDNDQ� EHEHUDSD� YDULDVL� ELDVD� WHUMDGL�

NHQGDOD�VHSHUWL�VXOLWQ\D�PHODNXNDQ�NRQWURO�SDGD�NRQGLVL�OLQJNXQJDQ�GDQ�NXDOLWDV�

SDUDPHWHUQ\D��2OHK�VHEDE�LWX��SHUOX�GLODNXNDQ�VWXGL�VLPXODVL�SURVHV�SHQGLQJLQDQ�

DLU� PHQJJXQDNDQ� VRIWZDUH &)'� $16<6� )OXHQW�� 6LPXODVL� LQL� GDSDW� PHPEDQWX�

PHPSHODMDUL�NDUDNWHULVDVL�ODMX�SHUSLQGDKDQ�NDORU SDGD�SURVHV�GLVFKDUJLQJ DLU�VDDW�

GL�GDODP�DODW�SHQXNDU�NDORU�

���� 5XPXVDQ�0DVDODK

3DGD� SHQHOLWLDQ� LQL� GLODNXNDQ� VLPXODVL� &RPSXWDWLRQDO )OXLG '\QDPLFV

SDGD� WDQJNL� 7KHUPDO� (QHUJ\� 6WRUDJH� 7DQJNL� WHUVHEXW� EHULVL� +7)� EHUXSD� DLU��

3HQHOLWLDQ�GLODNXNDQ�XQWXN�PHPSHODMDUL�ODMX�SHUSLQGDKDQ�NDORU�GDQ�SHUEDQGLQJDQ�

ZDNWX�GLVFKDUJLQJ�DQWDUD�VLPXODVL�GDQ�HNVSHULPHQ�GHQJDQ�PHQJJXQDNDQ�YDULDVL�

GHELW ����/30�GDQ�����/30��

���� $VXPVL�GDQ�%DWDVDQ�0DVDODK

$VXPVL�GDQ�EDWDVDQ�PDVDODK�GDODP�SHQHOLWLDQ�LQL�VHEDJDL�EHULNXW��

D� 3HUSLQGDKDQ�NDORU�UDGLDVL�GLDQJJDS�WLGDN�DGD
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E� 3HQHOLWLDQ�\DQJ�GLODNXNDQ�PHQJJXQDNDQ�ODMX�DOLUDQ�YROXPH�NRQVWDQ�GDQ�

EHUVLIDW�NRQWLQ\X�

F� $OLUDQ�GLDQJJDS�ODPLQDU�

G� +HDW�ORVV SDGD�VLVWHP�GLDEDLNDQ�

H� 5XJL�UXJL�WHUPDO�NH�OLQJNXQJDQ�GLDEDLNDQ�

I� 6WULPLQ�SDGD�WDQJNL GLDQJJDS�WLGDN�DGD�

���� 7XMXDQ�3HQHOLWLDQ

$GDSXQ�WXMXDQ�GDUL�SHQHOLWLDQ�LQL�VHEDJDL�EHULNXW��

D� 0HQHQWXNDQ� GDQ� PHPEDQGLQJNDQ SHOHSDVDQ� NDORU� NXPXODWLI� SDGD�

WDQJNL�7(6�

E� 0HQHQWXNDQ�GDQ�PHPEDQGLQJNDQ ODMX�SHOHSDVDQ�NDORU�SDGD�WDQJNL�7(6�

F� 0HQHQWXNDQ� GDQ� PHPEDQGLQJNDQ SHQXUXQDQ� WHPSHUDWXU SDGD� WDQJNL�

7(6�

G� 0HQJHWDKXL� SHUEHGDDQ� SHQHOLWLDQ� VLPXODVL� GHQJDQ� SHQHOLWLDQ�
HNVSHULPHQ�PHQJHQDL�HYROXVL�WHPSHUDWXUQ\D�

����0DQIDDW

$GDSXQ�PDQIDDW�SHQHOLWLDQ�LQL�VHEDJDL�EHULNXW��

D� 0HQ\HGLDNDQ� GDWD� EDVH� SURVHV GLVFKDUJLQJ XQWXN� VWXGL� VLPXODVL� ODMX�

SHUSLQGDKDQ�SDQDV�SDGD�WDQJNL�6:+�\DQJ�EHULVL�DLU�

E� %LVD� PHQMDGL� EDKDQ DFXDQ� XQWXN� SHQHOLWLDQ� VHODQMXWQ\D� EDLN� VHFDUD�

HNVSHULPHQWDO� PDXSXQ� SHPRGHODQ� GDODP� SHQJHPEDQJDQ� WDQJNL�

SHPDQDV�DLU�WHQDJD�VXU\D�SDGD�SURVHV�GLVFKDUJLQJ�

F� 0HPLFX�SHQHOLWLDQ�OHELK�ODQMXW�WHQWDQJ�NODVWHU�HQHUJL�WHUEDUXNDQ�

G� 'DSDW� PHPEDQGLQJNDQ� KDVLO� � GDUL� (NVSHULPHQ GHQJDQ� KDVLO� VLPXODVL�

&)'�$16<6�)OXHQW�


