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���� /DWDU�%HODNDQJ�
$LU� PHUXSDNDQ� HOHPHQ� \DQJ� VDQJDW� SHQWLQJ� EDJL� NHKLGXSDQ�� KHZDQ�

WXPEXKDQ� GDQ�PDQXVLD� WLGDN� ELVD� OHSDV� GDUL� DLU��PDQXVLD�PHPEXWXKNDQ� DLU�
XQWXN� NHSHUOXDQ� NRQVXPVL�� UXPDK� WDQJJD�� LQGXVWUL�� GDQ� ODLQ±ODLQ�� 5DWD±UDWD�
PDQXVLD� PHPEXWXK� DLU� PLQXP� VHEDQ\DN� GHODSDQ� JHODV� SHUKDUL� XQWXN�
NHEXWXKDQ�FDLUDQ��LWX�MXJD�WHUJDQWXQJ�XVLD��DNWLYLWDV�GDQ�VXKX�VHVHRUDQJ�LWX�SXQ�
EHUEHGD��

6HODPD� LQL� NHEXWXKDQ� DLU� GDSDW� GLSHQXKL� GHQJDQ� GLSHUROHK� GDUL� DLU�
VXPXU��3'$0��DLU�KXMDQ�GDQ�ODLQ�VHEDJDLQ\D��NHEXWXKDQ�DLU�EHUVLK�NKXVXVQ\D�
XQWXN�NHSHUOXDQ�NRQVXPVL�GDQ� MXJD�PLQXP��GL� MDPDQ� VHNDUDQJ� LQL�PHPDQJ�
VXOLW�XQWXN�GLGDSDWNDQ�DSD�ODJL�XQWXN�SHQGXGXN�\DQJ�EHUDGD�GL�SHUNRWDDQ�GDQ�
GL� GDHUDK� \DQJ� VXOLW� DLU� DWDXSXQ� PHPLOLNL� VXPEHU� DLU� EXUXN� � NXDOLWDVQ\D��
%DQ\DN� XSD\D� XQWXN� PHPHQXKL� NHEXWXKDQ� DLU� XQWXN� NHSHUOXDQ� NRQVXPVL��
PDND� GL� MDPDQ� \DQJ� VHUED� PRGHUQ� LQL� EDQ\DN� EHUHGDU� DLU� PLQXP� GDODP�
NHPDVDQ�VHEDJDL�SLOLKDQ�DOWHUQDWLI�XQWXN�PHPHQXKL�NHEXWXKDQ��$GD�EHEHUDSD�
NULWHULD�DLU�\DQJ�OD\DN�XQWXN�GLNRQVXPVL�\DLWX�WLGDN�EHUDVD��WLGDN�EHUEDX���GDQ�
WLGDN�EHUZDUQD�DWDX�MHUQLK��VHODLQ�LWX�DLU�\DQJ�OD\DN�GLNRQVXPVL�KDUXV�WHUEHEDV�
GDUL�SDWKRJHQ�NXPDQ�	�EDNWHUL�\DQJ�EHUEDKD\D�EDJL�NHVHKDWDQ�PDQXVLD��GDQ�
MXJD� WLGDN� PHQJDQGXQJ� ]DW� NLPLD� \DQJ� GDSDW� PHPSHQJDUXKL� IXQJVL� WXEXK��
�+DUWLQL�6��������������

$LU�PLQXP�GDODP�NHPDVDQ�PHPDQJ�VDQJDW�SUDNWLV�GDQ�PXGDK�XQWXN�
GLGDSDWNDQ� GDUL� NRWD� PDXSXQ� GDHUDK� SHGDODPDQ�� WHWDSL� GL� VDDW� LQL� VHLULQJ�
EHUMDODQQ\D�ZDNWX�DGD�DOWHUQDWLI�ODLQ�XQWXN�PHQGDSDWNDQ�DLU�PLQXP�\DLWX�DLU�
PLQXP�LVL�XODQJ�GDODP�NHPDVDQ�JDORQ��KDUJD�\DQJ�PXUDK�PHQMDGL�NHXQJJXODQ�
WHUVHQGLUL� VHEDJDL� SLOLKDQ� NHEDQ\DNDQ� �PDV\DUDNDW�� 6HLULQJ� EHUNHPEDQJQ\D�
SHUHNRQRPLDQ�GL�,QGRQHVLD�GDQ�MXJD�VHPDNLQ�PHQLQJNDWQ\D�NHEXWXKDQ�\DQJ�
PHQGRURQJ�PDV\DUDNDW�XQWXN�PHPEXDW�XVDKD�\DQJ�QDQWLQ\D�GLKDUDSNDQ�GDSDW�
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PHPHQXKL� NHEXWXKDQ�� VDDW� LQL� SXOD� EDQ\DN� EHUHGDU� LQGXVWUL� EHUVNDOD� NHFLO�
�8.0��\DQJ�EHUJHUDN�GL�ELGDQJ�DLU�PLQXP� LVL�XODQJ�GDODP�NHPDVDQ�JDORQ��
'HSRW�DLU�PLQXP�DGDODK�XVDKD�LQGXVWUL�\DQJ�PHODNXNDQ�SURVHV�SHQJRODKDQ�DLU�
EDNX�GDQ�PHQMXDO�ODQJVXQJ�NHSDGD�NRQVXPHQ���.(3��033�12����������������

�8VDKD�NHFLO�PHQHQJDK��8.0��PHUXSDNDQ�XVDKD�\DQJ�PHPEXWXKNDQ�
PRGDO�NHFLO�VHUWD�NHXQWXQJDQ�\DQJ�MXJD�NHFLO��6DODK�VDWX�NHQGDOD�\DQJ�GLKDGDSL�
XVDKD�NHFLO�PHQHQJDK�\DLWX�NXUDQJQ\D�PHPDGDL�GDODP�ELGDQJ�SHUDODWDQ�GDQ�
SHUOHQJNDSDQ���$QWRQL�<�GDQ�$VPRUR�'�1�������������

.DUHQD� PHQLQJNDWQ\D� SHUPLQWDDQ� NHEXWXKDQ� DLU� PLQXP� GDODP�
NHPDVDQ�JDORQ�VDDW� LQL� WHUGDSDW�SHUPDVDODKDQ�GDODP�SURVHV�SHQFXFLDQ� \DQJ�
GLVLQ\DOLU� NXUDQJ� WHUMDJD� NHEHUVLKDQQ\D� NDUHQD� GLGXJD� WHODK� WHUNRQWDPLQDVL�
EDNWHUL�\DQJ�GLVHEDENDQNDQ�SURVHV�SHQFXFLDQQ\D�\DQJ�NXUDQJ�EDLN��6HODLQ�LWX�
SDUD�SHQJXVDKD�DLU�PLQXP�LVL�XODQJ�NHPDVDQ�JDORQ�MXJD�PHUDVD�EDKZD�SURVHV�
SHQFXFLDQQ\D� NXUDQJ� HIHNWLI� GDQ� HILVLHQ� \DQJ� PHQJKDPEDW� SURVHV�
SURGXNVLQ\D�� 8QWXN� VDDW� LQL� PHVLQ� SHQFXFL� JDORQ� \DQJ� EHUHGDU� PHPLOLNL�
EHUEDJDL� NHNXUDQJDQ� \DLWX� \DQJ� KDQ\D� PDPSX� PHQFXFL� JDORQ� KDQ\D� SDGD�
EDJLDQ�GDODP�VDMD��VHODLQ�LWX�GLSHUOXNDQQ\D�EHUEDJDL�VWDVLXQ�NHUMD�ODLQ�XQWXN�
PHODNXNDQ�SURVHV�SHQFXFLDQ���

'L�DQWDUD�VWDVLXQ�NHUMD�\DQJ�WHUSLVDK�LWX�DQWDUD�ODLQ��SURVHV�SHQFXFLDQ�
EDJLDQ�OXDU�\DQJ�GLODNXNDQ�GHQJDQ�PDQXDO��JDORQ�GLPDVXNNDQ�NH�ZDGDK�\DQJ�
WHULVL�DLU�GDQ�GLVLNDW�VHWHODK�LWX�EDUXODK�JDORQ�\DQJ�WHODK�GLFXFL�LWX�KDUXV�GLELODV��
VHWHODK�GLELODV�EDUXODK�SLQGDK�NH�VWDVLXQ�NHUMD�SURVHV�SHQFXFLDQ�EDJLDQ�GDODP��
GLSURVHV� SHQFXFL� EDJLDQ� GDODP� LQL� JDORQ� KDUXV� GLLVL� DLU� GDKXOX� GLNDUHQDNDQ�
SDGD�PHVLQ�\DQJ�VXGDK�EHUHGDU�VHNDUDQJ�KDQ\D�VLNDW�\DQJ�GLJHUDNNDQ�PRWRU�
\DQJ�EHUSXWDU�VDMD�WDQSD�DGDQ\D�DLU�VHEDJDL�SHODUXW�NRWRUDQ�GDQ�EDNWHUL��EDUXODK�
VHWHODK�LWX�DLU�GLEXDQJ�GDQ�GLODQMXWNDQ�SURVHV�NH�VWDVLXQ�NHUMD�\DLWX�SHPELODVDQ��
'LSURVHV�SHPELODVDQ�LQL�JDORQ�GLELODV�GL�EDJLDQ�GDODP�GHQJDQ�PHQJJXQDNDQ�
PHVLQ� SRPSD� \DQJ� WHUSLVDK� GHQJDQ� PHVLQ� SHQFXFL� EDJLDQ� GDODP�� JDORQ� GL�
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PDVXNNDQ� NH� PHVLQ� ELODV� GDQ� SURVHV� SHPELODVDQ� SXQ� WHUMDGL�� GDQ� SURVHV�
SHQFXFLDQ�SXQ�VHOHVDL�JDORQ�SXQ�VLDS�GLLVL�XODQJ��

<DQJ�WHUMDGL�PHPDQJ�EDQ\DN�SURVHV�XQWXN�PHQFXFL�JDORQ�WHUVHEXW�\DQJ�
PHQ\HEDENDQ� ODPDQ\D� SURVHV� LVL� XODQJ� JDORQ� VHUWD� EDQ\DNQ\D� DLU� \DQJ�
GLEXWXKNDQ� GDODP� SURVHV� WHUVHEXW� PDND� SURGXNWLYLWDV� NXUDQJ� PDNVLPDO��
%HUGDVDUNDQ� SHPDVDODKDQ� \DQJ� GLMHODVNDQ� WHUVHEXW� SHUOX� GLDGDNDQQ\D�
SHQHOLWLDQ�\DQJ�EHUWXMXDQ�XQWXN�PHUDQFDQJ�VXDWX�PHVLQ�SHQFXFL�JDORQ�\DQJ�
VHVXDL�GHQJDQ�DVSHN�DVSHN�HUJRQRPL�XQWXN�PHPSHUPXGDK�GDQ�PHQLQJNDWNDQ�
KDVLO�SURGXNVL��

0HWRGH� \DQJ� DNDQ� GLWHUDSNDQ� SDGD� PHVLQ� WHUVHEXW� DGDODK� GHQJDQ�
PHQJJXQDNDQ� PHWRGH� 5(%$� �5HSLG� (QWLUH� %RG\� $VVHVVPHQW��� 0HWRGH�
5(%$�� �5DSLG�(QWLUH�%RG\�$VVHVPHQW� �5(%$��DGDODK� VHEXDK�PHWRGH� \DQJ�
GLNHPEDQJNDQ�GDODP�ELGDQJ�HUJRQRPL�\DLWX�XQWXN�PHQLODL�SRVLVL�NHUMD�SDGD�
SRVWXU� OHKHU�� SXQJJXQJ�� OHQJDQ�� SHUJHODQJDQ� WDQJDQ�� GDQ� NDNL� GDQ� GDSDW�
GLWHUDSNDQ�VHFDUD�FHSDW��)DKPL�6��GDQ�<RVVL�3�6�������������

�$GD�EHEHUDSD�PHWRGH�\DQJ�GDSDW�GLJXQDNDQ�XQWXN�PHQJDQDOLVLV�SRVWXU�
NHUMD�� GL� DQWDUDQ\D� DGDODK� 5DSLG� 8SSHU� /LPE� $VVHVVPHQW� �58/$��� 5DSLG�
(QWLUH�%RG\�$VVHVVPHQW� �5(%$���2YDNR�:RUNLQJ�3RVWXUH�$QDO\VLQJ�6\VWHP
�2:$6���2FFXSDWLRQDO�5HSHWLWLYH�$FWLRQ��2&5$���*UDGLHQWV�RI�2FFXSDWLRQDO�
+HDOWK�LQ�+RVSLWDO��*52:���GDQ�4XLFN�([SRVXUH�&KHFN��4(&���1DPXQ�GDUL�
EHEHUDSD�PHWRGH�WHUVHEXW�5(%$�GLSLOLK�NDUHQD�VHVXDL�XQWXN�GLWHUDSNDQ�GHQJDQ�
PHOLKDW� SHUEHGDDQ� NDUDNWHULVWLN� VHWLDS� WLSH� PHWRGH�� IDNWRU� ULVLNR� \DQJ�
GLSHUKLWXQJNDQ��YDOLGLWDV��GDQ� UHOLDELOLWD�� �'DZL�.�%��GDQ�5DPDGKDQ������� ��
�����'LNDUHQDNDQ�VHOXUXK�SURVHV�NHUMD�GLODNXNDQ�GDODP�SRVLVL� WXEXK�SHNHUMD�
EHUGLUL� VHKLQJJD� GLSHUOXNDQ� SHQLODLDQ� VHOXUXK� WXEXK� �:KROH� %RG\�� 'DODP�
PHWRGH� LQL� PHPLOLNL� NHOHELKDQ� \DLWX� PHPLOLNL� NHPXGDKDQ� GDODP� V\VWHP�
VFRULQJ�� MHODV� GDODP� SHGRPDQ� SHQLODLDQ�� GDQ� GDSDW� GHQJDQ� PXGDK�
GLDSOLNDVLNDQ��6XSULDQWR��������,����
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���� 3HUXPXVDQ�0DVDODK�
%HUGDVDUNDQ� SHUPDVDODKDQ� \DQJ� WHODK� GLXUDLNDQ� WDGL� PDND� SHUXPXVDQ�

PDVDODK�XQWXN�SHQHOLWLDQ�LQL�DGDODK�EDJDLPDQD�PHUDQFDQJ�PHVLQ�SHQFXFL�JDORQ�
RWRPDWLV� GHQJDQ� PHQJJXQDNDQ� PHWRGH� 5(%$�� XQWXN� SDUD� SHQJXVDKD� DLU�
PLQXP�LVL�XODQJ�NHPDVDQ�JDORQ�\DQJ�OHELK�HIHNWLI�FXNXS�GHQJDQ�VDWX�VWDVLXQ�
NHUMD"�

���� 3HPEDWDVDQ�0DVDODK�
%HEHUDSD� EDWDVDQ� GDODP� SHUDQFDQJDQ�PHVLQ� SHQFXFL� JDORQ� RWRPDWLV� LQL�

DGDODK�VHEDJDL�EHULNXW�
�� 6XE\HN� SHQHOLWLDQ� DGDODK� SHNHUMD�NDU\DZDQ� 8.0� DLU� PLQXP� LVL� XODQJ�

NHPDVDQ�JDORQ��
�� 3HUDQFDQJDQ�SURGXN�PHVLQ�SHQFXFL�JDORQ�RWRPDWLV�PHQJJXQDNDQ�PHWRGH�

5(%$�VHUWD�SHQJDPELODQ�GDWD�DQWKURSRPHWUL��
�� 'DWD� \DQJ� GLSHUOXNDQ� DGDODK� GDWD� DQWKURSRPHWUL� GLVHVXDLNDQ� GHQJDQ�

SHNHUMD�NDU\DZDQ�GHQJDQ�SHUWLPEDQJDQ�XVLD����±����WDKXQ��
�� 'DODP�SURVHV�SHUDQFDQJDQ�SURGXN��SHQXOLV�KDQ\D�PHODNXNDQ�SHUDQFDQJDQ�

SURGXN���JDPEDU�PRGHO�SURGXN��GDQ�SHUDNLWDQ�SURGXN�MDGL��

���� � 7XMXDQ�GDQ�0DQIDDW�3HQHOLWLDQ�
������ 7XMXDQ�3HQHOLWLDQ�

7XMXDQ�\DQJ�DNDQ�GLFDSDL�GDUL�SHUDQFDQJDQ�LQL�DGDODK�PHUDQFDQJ�PHVLQ�
SHQFXFL� JDORQ� RWRPDWLV� GHQJDQ� PHQJJXQDNDQ� PHWRGH� 5(%$�� XQWXN� SDUD�
SHQJXVDKD�DLU�PLQXP�LVL�XODQJ�NHPDVDQ�JDORQ��

������0DQIDDW�3HQHOLWLDQ�
$GDSXQ�PDQIDDW� \DQJ� QDQWLQ\D� GLSHUROHK� GDUL� SHUDQFDQJDQ�PHVLQ� LQL�

DGDODK�VHEDJDL�EHULNXW���
�� 'HQJDQ� PHQJJXQDNDQ� PHVLQ� SHQFXFL� JDORQ� LQL� GDSDW� PHQJKHPDW� DLU�

EDKDQ�EDNX�VHKLQJJD�GDSDW�PHQLQJNDWNDQ�SHQGDSDWDQ��
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�� 0HPSHUPXGDK�SHNHUMD��NDUHQD�WLGDN�SHUOX�EHUSLQGDK�VWDVLXQ�NHUMD�GDODP�
SURVHV�SHQFXFLDQ��VHKLQJJD�PHPSHUFHSDW�SURVHV�SURGXNVL��

�� 'DSDW� GLMDGLNDQ� EDKDQ� SHUWLPEDQJDQ� GDODP� PHPHFDKNDQ� PDVDODK�
VHMHQLV� GHQJDQ� SHQXOLVDQ� LQL� NKXVXVQ\D� WHQWDQJ� IDNWRU�IDNWRU� \DQJ�
GRPLQDQ� WHUKDGDS� SHUDQFDQJDQ� GDQ� SHQJHPEDQJDQ� SURGXN� VHKLQJJD�
PDVLK�GDSDW�GLNHPEDQJNDQ��PHQMDGL�\DQJ�OHELK�EDLN�ODJL��

���� 6LVWHPDWLND�3HQXOLVDQ�
'DODP� SHQ\XVXQDQ� 6NULSVL� LQL� DJDU� OHELK� WHUWDWD� GDQ� WHUVWUXNWXU�

EHUGDVDUNDQ�VLVWHPDWLND�SHQXOLVDQ�\DQJ� WHODK�GLWHQWXNDQ�ROHK�3URJGL�7HNQLN�
,QGXVWUL�8QLYHUVLWDV�6WLNXEDQN�6HPDUDQJ�VHEDJDL�EHULNXW���

%$%�,�3(1'$+8/8$1
3DGD�EDE�LQL�GLXUDLNDQ�PHQJHQDL�ODWDU�EHODNDQJ��SHQHOLWLDQ��UXPXVDQ�

PDVDODK�� PDQIDDW� SHQHOLWLDQ�� WXMXDQ� SHQHOLWLDQ�� EDWDVDQ� SHQHOLWLDQ�� VHUWD�
VLVWHPDWLND�SHQXOLVDQ�ODSRUDQ�SHQHOLWLDQ���

%$%�,,�7(/$$+�3867$.$
3DGD�EDE�LQL�PHPXDW�EHULVL�WHQWDQJ�NHUDQJND�WHRUL�\DQJ�GLDPELO�GDUL�

EHEHUDSD�OLWHUDWXU�\DQJ�EHUNDLWDQ�GHQJDQ�SHUPDVDODKDQ�\DQJ�GLEDKDV�GDODP�
SHQHOLWLDQ�� 7HRUL� WHUVHEXW� DNDQ� PHQMDGL� DFXDQ� DWDX� SHGRPDQ� GDODP�
PHODNXNDQ�SHQHOLWLDQ��3HQFDULDQ�VXPEHU�WHUVHEXW�GLGDSDW�GDUL�EXNX��MXUQDO�
SHQHOLWLDQ��ZHEVLWH��VXPEHU�OLWHUDWXU�ODLQ�GDQ�VWXGL�SHQHOLWLDQ�WHUGDKXOX��

%$%�,,,�0(72'(�3(1(/,7,$1
�3DGD�EDE�LQL�EHULVL�WHQWDQJ�JDPEDUDQ�XPXP�PHQJHQDL�EDJDLPDQD�

SHQHOLWLDQ�DNDQ�GLODNXNDQ��+DO�±�KDO�\DQJ�DNDQ�GLEDKDV�GLVLQL�PHOLSXWL� ��
0HWRGH� SHQHOLWLDQ� 5DSLG� (QWLUH� %RG\� $VVHVVPHQW� �5(%$��� SHUXPXVDQ�
REMHN� SHQHOLWLDQ�� SHUDQFDQJDQ� DODW� �PHVLQ� SHQFXFL� JDORQ� RWRPDWLV�� GDQ�
SHQJXMLDQ�DODW��SHQJXVDKD�LVL�XODQJ�DLU�PLQXP�LVL�XODQJ���
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%$%�,9�3(1*8038/$1�'$1�3(1*2/$+$1�'$7$
3DGD� EDE� LQL� EHULVL� WHQWDQJ� SHQJXPSXODQ� GDWD�� SHUKLWXQJDQ� GDWD��

WDEHO� JDPEDU� DWDX� JDPEDUDQ� GDODP� SHUDQFDQJDQ� SURGXN�� 3DGD� EDE� LQL�
PHUXSDNDQ�DFXDQ�XQWXN�DQDOLVLV�GDQ�SHPEDKDVDQ�KDVLO�\DQJ�DNDQ�GLWXOLV�
SDGD�%$%�9�\DLWX�WHQWDQJ�DQDOLVLV�GDQ�SHPEDKDVDQ��

%$%�9�02'(/�'$1�3(5$1&$1*$1�352'8.���
3DGD� EDE� LQL� EHULVL� WHQWDQJ�PRGHO� GDQ� SHUDQFDQJDQ� SURGXN� \DQJ�

DNDQ�GLEXDW�GHQJDQ�PHQJJXQDNDQ�KDVLO�GDUL�GDWD��
%$%�9,�.(6,038/$1�'$1�6$5$1�
3DGD�EDE�LQL�EHULVL�NHVLPSXODQ�GDQ�VDUDQ��SDGD�EDJLDQ�NHVLPSXODQ�

PHQJDFX�NHSDGD�DSD�\DQJ�WHODK�GLEDKDV�SDGD�EDJLDQ�±�EDJLDQ�VHEHOXPQ\D��
VHKLQJJD�NHVLPSXODQ�PHUXSDNDQ�ULQJNDVDQ�GDUL�EDJLDQ�DZDO�VDPSDL�DNKLU�
GDUL� ODSRUDQ� SHQHOLWLDQ�� 3DGD� EDJLDQ� VDUDQ� EHULVL� WHQWDQJ� VDUDQ� ±� VDUDQ�
PHQJHQDL�EDJDLPDQD�PHQJLPSOHPHQWDVLNDQ�VROXVL�\DQJ�GLWDZDUNDQ�VHUWD�
DSD�\DQJ�PDVLK�EHOXP�GLNHUMDNDQ�ROHK�SHQHOLWL��


