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7HNQRORJL� DGDODK�VHVXDWX�\DQJ�ELVD�PHPEDQWX� VHOXUXK�PDQXVLD�GL� VHOXUXK�

GXQLD�XQWXN�PHPEDQWX�PHQMDGL�VDUDQD�XQWXN�PHQMDODQNDQ�NHJLDWDQ�KDULDQ�\DQJ�GL�

.HUMDNDQ�ROHK�PDQXVLD�GDODP��EHNHUMD� �PDXSXQ� �GDODP��SHQGLGLNDQ�� �7HNQRORJL��

MXJD��WHUPDVXN��GDODP��VHVXDWX��ELGDQJ�LOPX��SHQJHWDKXDQ��XQWXN��PHPSHODMDUL��VXDWX��

VLVWHP��\DQJ��WHUGDSDW��GDODP��NRPSXWHU��DWDXSXQ�ODSWRS�\DQJ�GDQ�PHPEXDW�VXDWX�

DODW� DWDX� DSOLNDVL� \DQJ� WHUSDVDQJ� GDODP� VXDWX� MDULQJDQ� XQWXN� PHPEDQWX� � DWDX��

PHPXGDKNDQ��PDQXVLD��GDODP��NHJLDWDQ��VHWLDS��KDUL���'DODP��SHUNHPEDQJDQ�]DPDQ�

\DQJ� OHELK�PRGHUQ�� WHNQRORJL� MXJD�VHPDNLQ�FDQJJLK� �VHKLQJJD�EDQ\DNQ\D�PHGLD��

SHQGXNXQJ� WHUKDGDS� � VLVZD� � GDQ� MXJD� PDKDVLVZD� � GDODP� PHODNXNDQ� SURVHV�

SHPEHODMDUDQ��0DULWVD�HW�DO����������

0HGLD�SHPEHODMDUDQ�VHFDUD�XPXP�DGDODK�DODW�EDQWX�SURVHV�EHODMDU�PHQJDMDU��

6HODLQ� LWX� PHGLD� SHPEHODMDUDQ� DGDODK� VHJDOD� VHVXDWX� \DQJ� GDSDW� GLSHUJXQDNDQ�

XQWXN�PHUDQJVDQJ�SLNLUDQ��SHUDVDDQ��SHUKDWLDQ�GDQ�NHPDPSXDQ�DWDX�NHWUDPSLODQ�

VLVZD�VHKLQJJD�GDSDW�PHQGRURQJ�WHUMDGLQ\D�SURVHV�EHODMDU��%DWDVDQ�LQL�FXNXS�OXDV�

GDQ� PHQGDODP� PHQFDNXS� SHQJHUWLDQ� VXPEHU�� OLQJNXQJDQ�� PDQXVLD� GDQ� PHWRGH�

\DQJ� GLPDQIDDWNDQ� XQWXN� WXMXDQ� SHPEHODMDUDQ�� 2OHK� NDUHQD� LWX� SURVHV�

SHPEHODMDUDQ�PHUXSDNDQ�SURVHV�NRPXQLNDVL�GDQ�EHUODQJVXQJ�GDODP�VDWX� VLVWHP��

PDND�PHGLD�SHPEHODMDUDQ�PHQHPSDWL�SRVLVL�\DQJ�FXNXS�SHQWLQJ�VHEDJDL�VDODK�VDWX�

NRPSRQHQ�VLVWHP�SHPEHODMDUDQ��7DQSD�PHGLD��NRPXQLNDVL�WLGDN�DNDQ�WHUMDGL�GDQ�

SURVHV�SHPEHODMDUDQ�VHEDJDL�SURVHV�NRPXQLNDVL�MXJD�WLGDN�DNDQ�ELVD�EHUODQJVXQJ�

VHFDUD�RSWLPDO��(ND\DQL HW�DO���������
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.RPLN� GDSDW� GLGHILQLVLNDQ� VHEDJDL� EHQWXN� NDUWXQ� \DQJ� PHQJXQJNDSNDQ�

NDUDNWHU�GDQ�PHQHUDSNDQ�VXDX�FHULWD�GDODP�XUXWDQ�\DQJ�HUDW�KXEXQJDQQ\D�GHQJDQ�

JDPEDU� GDQ� GLUDQFDQJ� XQWXN� PHPEHULNDQ� KLEXUDQ� NHSDGD� SDUD� SHPEDFD�� 3DGD�

DZDOQ\D� NRPLN� GLFLSWDNDQ� EXNDQ� XQWXN� NHJLDWDQ� SHPEHODMDUDQ�� QDPXQ� XQWXN�

NHSHQWLQJDQ�KLEXUDQ��0HGLD�NRPLN�PHUXSDNDQ�VHVXDWX�\DQJ EHUEHQWXN�NDUWXQ�\DQJ�

ELDVDQ\D� PHQJXQJNDSNDQ� NDUDNWHU� WHUWHQWX� \DQJ� GLGDODPQ\D� EHULVLNDQ� JDPEDU�

JDPEDU� XQLN� VHUWD� GLUDQFDQJ� XQWXN� PDPSX� PHPEHULNDQ� KLEXUDQ� NHSDGD� VHWLDS�

RUDQJ�\DQJ�PHPEDFD�LVL�GDUL�NRPLN�WHUVHEXW ���$GDSXQ�NHOHELKDQ�\DQJ�GLPLOLNL�ROHK�

NRPLN� \DLWX� GDODP� SHQ\DMLDQQ\D�� NRPLN� PHPSXQ\DL� VLIDW� \DQJ� VHGHUKDQD��

PHPSXQ\DL�XQVXU�XUXWDQ�FHULWD�\DQJ�PHPXDW�LQIRUPDVL�DWDX�SHVDQ�\DQJ�EHVDU�WHWDSL�

GLVDMLNDQ� VHFDUD� ULQJNDV� GDQ� PXGDK� GLSDKDPL�� VHUWD� GLOHQJNDSL� GHQJDQ� EDKDVD�

YHUEDO� \DQJ� GLDORJLV�� 3HUDQDQ� SRNRN� PHGLD� H�NRPLN� DGDODK� NHPDPSXDQ�

PHQFLSWDNDQ� PLQDW� SHVHUWD� GLGLN�� 3HQJJXQDDQ� H�NRPLN� GDODP� SHPEHODMDUDQ�

KHQGDNQ\D�GLSDGXNDQ�GHQJDQ�PHWRGH�PHQJDMDU�\DQJ�WHSDW�VHKLQJJD�PHGLD�H�NRPLN�

DNDQ�GDSDW�PHQMDGL� DODW� SHQJDMDUDQ� \DQJ� HIHNWLI�� �0XKDLPLQ� HW� DO��� ������ 2OHK�

NDUHQD�LWX��SHQJJXQDDQ�NRPLN�GLJLWDO�GDODP�SHPEHODMDUDQ��NKXVXVQ\D�XQWXN�PDWD�

SHODMDUDQ� SHPDVDQJDQ� GDQ� NRQILJXUDVL� SHUDQJNDW� PDWHUL� SHPDVDQJDQ� GDQ�

NRQILJXUDVL� SHUDQJNDW� MDULQJDQ� SDGD� %DE� 9/$1 WHUXWDPD� SDGD� VLVZD� NHODV� ;,�

60.�� SHQ\DPSDLDQ� PDWHUL� WHUNDGDQJ� WHUDVD� PRQRWRQ� MLND� KDQ\D� GLVDPSDLNDQ�

VHFDUD�YHUEDO�DWDX�GHQJDQ�PHGLD�WHNV�ELDVD��

5HQ
3\ DGDODK�VHEXDK�YLVXDO�QRYHO�HQJLQH�\DQJ�GLJXQDNDQ�ROHK�EDQ\DN�RUDQJ�

GDUL�VHOXUXK�GXQLD��\DQJ�PHPEDQWX�NLWD�PHQJJXQDNDQ�NDWD��JDPEDU�GDQ�VXDUD�XQWXN�

PHQFHULWDNDQ� VHEXDK� FHULWD� LQWHUDNWLI� \DQJ� GDSDW� GLMDODQNDQ� SDGD� SHUDQJNDW�

NRPSXWHU�GDQ�SHUDQJNDW�PRELOH�VHSHUWL�VPDUWSKRQH��&HULWD� LQWHUDNWLI�ELVD�EHUXSD�
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YLVXDO� QRYHO� GDQ� JDPH� VLPXODVL�� %DKDVD� SHPURJUDPDQ� \DQJ�PXGDK��PHPEDQWX�

SHQJJXQD� XQWXN� PHQXOLV� YLVXDO� QRYHO� \DQJ� \DQJ� EHVDU� VHFDUD� HILVLHQ�� GLPDQD�

EDKDVD� SHPURJUDPDQ� 3\WKRQ� VHQGLUL� VXGDK� FXNXS� XQWXN� JDPH� VLPXODVL� \DQJ�

NRPSOHNV��7LJD�VLVWHP�RSHUDVL�\DQJ�GLGXNXQJ�ROHK�5HQ¶S\�\DLWX�:LQGRZV��0DF�

26�;��GDQ�/LQX[��JDPH�\DQJ�GLEXDW�GHQJDQ�PHQJJXQDNDQ�5HQ¶S\�WLGDN�WHUJDQWXQJ�

VRIWZDUH� ODLQ� SDGD� NHWLJD� VLVWHP�RSHUDVL� WHUVHEXW��0DND�GDUL� LWX� SHQJJXQD� WLGDN�

SHUOX�PHQJXQGXK�UXQWLPHV��GULYHUV��FRGHFV��DWDX�VHMHQLVQ\D��1DPD�HW�DO����������

'DODP�PDWHUL� SHPDVDQJDQ� GDQ� NRQILJXUDVL� SHUDQJNDW� MDULQJDQ� PHUXSDNDQ�

VDODK�VDWX�NRPSHWHQVL�GDVDU�\DQJ�VDQJDW�SHQWLQJ�GDODP�ELGDQJ�7HNQRORJL�,QIRUPDVL�

GDQ� .RPXQLNDVL�� NKXVXVQ\D� SDGD� WLQJNDW� 60.�� 3HUDQJNDW� MDULQJDQ� NRPSXWHU�

PHUXSDNDQ�DODW�\DQJ�PHQGXNXQJ�WUDQVIRUPDVL�GDWD�VHKLQJJD�SHUDQJNDW�\DQJ�WHUNDLW�

GDSDW�EHURSUDVL��ELDVDQ\D�PHPHUOXNDQ�DODW�XQWXN�PHQJLULP�GDWD�VHSHUWL�URXWHU��FDUG��

GDQ�/$1��.XUQLDZDQ HW�DO��������� 6HODLQ�LWX�SURVHV�SHUDQFDQJDQ�GDQ�NRQILJXUDVL�

MDULQJDQ� PHODOXL� VLPXODVL� VHSHUWL� &LVFR� 3DFNHW� 7UDFHU� PDPSX� PHQLQJNDWNDQ�

DQDOLVLV�NHPDPSXDQ�VLVZD�GDODP�PHPDKDPL�WRSRORJL�MDULQJDQ�GDQ�DOXU�NRQILJXUDVL�

VHEHOXP� GLWHUDSNDQ� SDGD� SHUDQJNDW� Q\DWD� 2OHK� NDUHQD� LWX�� GLSHUOXNDQ� PHGLD�

SHPEHODMDUDQ� LQRYDWLI� \DQJ� GDSDW� PHPEDQWX� SHVHUWD� GLGLN� PHPSHODMDUL� PDWHUL�

SHPDVDQJDQ� GDQ� PHQJNRQILJXUDVL� SHUDQJNDW� MDULQJDQ� VHFDUD� OHELK� PHQDULN��

WHUVWUXNWXU��GDQ�PXGDK�GLSDKDPL�

2EVHUYDVL� DZDO� \DQJ� GLODNXNDQ� GL� 60.1� �� %DXUHQR� GHQJDQ� PHODNXNDQ�

SHQJDPDWDQ� VHUWD� ZDZDQFDUD� NHSDGD� JXUX� PDWD� SHODMDUDQ� SHPDVDQJDQ� GDQ�

NRQILJXUDVL� SHUDQJNDW� MDULQJDQ� %DSDN�0RK�0XDOOLPLQ�0�.RP� SDGD� WDQJJDO� ���

1RYHPEHU� ����� PHPSHUROHK� KDVLO� EDKZD� VLVZD� PHQJDODPL� NHVXOLWDQ� GDODP�

PHPDKDPL� PDWHUL� SHPDVDQJDQ� GDQ� NRQILJXUDVL� SHUDQJNDW� MDULQJDQ� SDGD� %DE�



�

9/$1��3HUPDVDODKDQ�XWDPD�PXQFXO�NDUHQD�SURVHV�SHPEHODMDUDQ�EHOXP�EHUMDODQ�

VHLPEDQJ�DQWDUD�SHPEHULDQ�WHRUL�GDQ�SUDNWLN��GDODP�NHJLDWDQ�EHODMDU�PHQJDMDU�JXUX�

OHELK�VHULQJ�ODQJVXQJ�PHQJDUDKNDQ�VLVZD�XQWXN�PHODNXNDQ�SUDNWLN�WDQSD�GLGDKXOXL�

SHQMHODVDQ� WHRUL� \DQJ� MHODV� GDQ� WHUVWUXNWXU��0DWHUL� SHPDVDQJDQ� GDQ� NRQILJXUDVL�

SHUDQJNDW�MDULQJDQ SDGD�%DE�9/$1�VHEHQDUQ\D�PHPEXWXKNDQ�SHPDKDPDQ�NRQVHS�

GDVDU�VHSHUWL�9/$1��.RQILJXUDVL�9/$1��GDQ�LPSHOHPWDVL�9/$1�NDUHQD�ODQGDVDQ�

WHRULQ\D� EHOXP� GLPHQJHUWL� VLVZD� NHWLND� WHRUL� DNKLUQ\D� GLEHULNDQ�� VLVZD� WLGDN�

PHQGDSDWNDQ�SHQMHODVDQ�ODQJVXQJ�GDUL�JXUX��6LVZD�GLPLQWD�XQWXN�PHQFDUL�PDWHUL�

VHQGLUL�PHODOXL�LQWHUQHW�DWDX�VXPEHU�ODLQ��NHPXGLDQ�PHPSUHVHQWDVLNDQQ\D�GL�GHSDQ�

NHODV��0HWRGH�LQL�PHPEXDW�EDQ\DN�VLVZD�NHVXOLWDQ��WHUXWDPD�PHUHND�\DQJ�EHOXP�

PHPLOLNL�SHPDKDPDQ�DZDO��NXUDQJ�PDQGLUL�GDODP�EHODMDU��DWDX�WLGDN�PHQJHWDKXL�

VXPEHU�EHODMDU�\DQJ�WHSDW��$NLEDWQ\D��EDQ\DN�VLVZD�KDQ\D�PHQ\DOLQ�PDWHUL�WDQSD�

EHQDU�EHQDU� PHPDKDPL� NRQVHS�� 0HVNLSXQ� IDVLOLWDV� ODERUDWRULXP� MDULQJDQ� GL�

VHNRODK�WHUJRORQJ�PHPDGDL��NXUDQJQ\D�PHGLD�SHPEHODMDUDQ�LQWHUDNWLI�\DQJ�GDSDW�

PHPYLVXDOLVDVLNDQ� ODQJNDK�ODQJNDK� NRQILJXUDVL� 9/$1� PHPEXDW� VLVZD� FHSDW�

PHUDVD� MHQXK�GDQ� WLGDN� WHUPRWLYDVL��.RQGLVL� LQL�PHQ\HEDENDQ�NRPSHWHQVL� GDVDU�

GDODP�PDWD�SHODMDUDQ�SHPDVDQJDQ�GDQ�NRQILJXUDVL�SHUDQJNDW�MDULQJDQ�WLGDN�WHUFDSDL�

VHFDUD�RSWLPDO�

%HUGDVDUNDQ�KDVLO�ZDZDQFDUD�GHQJDQ�VLVZD��GLNHWDKXL�EDKZD�PHUHND�WLGDN�

PHPLOLNL�EXNX�SHJDQJDQ�NKXVXV�XQWXN�PDWD�SHODMDUDQ�SHPDVDQJDQ�GDQ�NRQILJXUDVL�

SHUDQJNDW�MDULQJDQ��3URVHV�SHPEHODMDUDQ�OHELK�EDQ\DN�EHUODQJVXQJ�PHODOXL�SUDNWLN�

ODQJVXQJ� GL� ODERUDWRULXP�� VHKLQJJD� VLVZD� EHODMDU� GHQJDQ� PHQFRED� GDQ�

PHQJHUMDNDQ�WXJDV�VHFDUD�PDQGLUL��'DODP�PHPDKDPL�PDWHUL��VLVZD�PHQFDUL�VHQGLUL�

VXPEHU�EHODMDU�GDUL�LQWHUQHW��WHUXWDPD�NHWLND�JXUX�PHPEHULNDQ�WRSLN�WHUWHQWX�XQWXN�
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GLSUHVHQWDVLNDQ�NHPEDOL�GL�NHODV��1DPXQ��PRGHO�EHODMDU�PDQGLUL�LQL�PHPEXDW�VLVZD�

PHQJDODPL� NHVXOLWDQ�� NKXVXVQ\D� VDDW� PHPSHODMDUL� PDWHUL� SHPDVDQJDQ� GDQ�

NRQILJXUDVL�SHUDQJNDW�MDULQJDQ %DE�9/$1 NDUHQD�NRQVHS�GDQ�NRQILJXUDVL�GLDQJJDS�

UXPLW� DSDELOD� WLGDN� GLMHODVNDQ� VHFDUD� ODQJVXQJ�� 6HODLQ� LWX�� SDGD� VDDW SUDNWLN�

NHEDQ\DNDQ� VLVZD�PHQJJXQDNDQ� ODSWRS� SULEDGL�� GDQ� VLVZD� WLGDN�PHPLOLNL� EXNX�

SHJDQJDQ�� VLVZD�PHQLODL� EDKZD� VDUDQD�SHPEHODMDUDQ� \DQJ� WHUVHGLD�PDVLK� FXNXS�

Q\DPDQ�GDQ�PHPXDVNDQ��VHKLQJJD�NHJLDWDQ�SUDNWLN�WHWDS�GDSDW�EHUMDODQ�PHVNLSXQ�

WHUGDSDW� EHEHUDSD� NHQGDOD�� 2OHK� NDUHQD� LWX�� GLSHUOXNDQ� SHQJHPEDQJDQ� PHGLD�

SHPEHODMDUDQ�\DQJ�OHELK�LQRYDWLI�GDQ�PXGDK�GLSDKDPL��VHSHUWL�NRPLN�GLJLWDO�\DQJ�

PDPSX�PHQ\DMLNDQ�SHQMHODVDQ�WHRUL�VHFDUD�VHGHUKDQD�QDPXQ�WHSDW��GLVHUWDL�FRQWRK�

SUDNWLN�\DQJ�WHUVWUXNWXU��PHGLD�WHUVHEXW GLKDUDSNDQ�GDSDW�PHPEDQWX�VLVZD�EHODMDU�

PDQGLUL�GDQ�PHPDKDPL�PDWHUL�SHPDVDQJDQ�GDQ�NRQILJXUDVL�SHUDQJNDW�MDULQJDQ %DE�

9/$1 VHFDUD�PHQ\HOXUXK� WDQSD�PHUDVD� NHVXOLWDQ� DWDX� WHUWLQJJDO�� 3HQHPXDQ� LQL�

GLGDVDUNDQ�SDGD�EHEHUDSD�VWXGL�VHEHOXPQ\D�\DQJ�PHPSHUOLKDWNDQ SRWHQVL�NRPLN�

GLJLWDO�VHEDJDL�PHGLD�SHPEHODMDUDQ�GLDQWDUDQ\D�DGDODK��

3HQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK���3LQDQWLK�	�3XWUD������� .RPLN�GLJLWDO�YDOLG�

GHQJDQ�KDVLO�UHYLHZ�DKOL�LVL�SHPEHODMDUDQ�PHQFDSDL�VNRU�����GHQJDQ�NDWHJRUL�EDLN��

KDVLO� UHYLHZ�DKOL�GHVDLQ�SHPEHODMDUDQ�PHQFDSDL� VNRU�����GHQJDQ�NDWHJRUL�EDLN��

KDVLO�UHYLHZ�DKOL�PHGLD�PHQFDSDL�VNRU ����GHQJDQ�NDWHJRUL�VDQJDW�EDLN��KDVLO�XML�

SHURUDQJDQ� PHQFDSDL� VNRU� ������ GHQJDQ� NDWHJRUL� VDQJDW� EDLN�� GDQ� KDVLO� XML�

NHORPSRN�NHFLO�PHQFDSDL� VNRU�������GHQJDQ�NDWHJRUL� VDQJDW�EDLN��%HUGDVDUNDQ�

KDVLO�SHQHOLWLDQ��GDSDW�GLVLPSXONDQ�EDKZD�NRPLN�GLJLWDO�OD\DN�GLJXQDNDQ�GL�VHNRODK�

GDVDU�� %HUGDVDUNDQ� KDVLO� SHQLODLDQ� GDUL� DKOL� LVL� PDWD� SHODMDUDQ�� DKOL� GHVDLQ�

SHPEHODMDUDQ�� DKOL�PHGLD� SHPEHODMDUDQ�� XML� SHURUDQJDQ�� GDQ� XML� NHORPSRN� NHFLO�
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GLNHWDKXL� EDKZD� NRPLN� GLJLWDO� EHUEDVLV� SHQGHNDWDQ� VDLQWLILN� OD\DN� XQWXN�

GLNHPEDQJNDQ�GHQJDQ�NXDOLILNDVL�VDQJDW�EDLN��+DO� LQL�GDSDW�GLOLKDW�GDUL�KDVLO�XML�

\DQJ�PHQXQMXNNDQ�EDKZD�PHGLD� WHUVHEXW� VHVXDL� GHQJDQ�NDUDNWHULVWLN�NHEXWXKDQ�

EHODMDU� VLVZD� GDQ� PHPLOLNL� GHVDLQ� \DQJ� PHQDULN�� VHKLQJJD� GLKDUDSNDQ� PDPSX�

PHQLQJNDWNDQ�KDVLO�EHODMDU�VHUWD PRWLYDVL�EHODMDU�VLVZD�NXVXVQ\D�SDGD�PXDWDQ�,3$��

3HQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK��)LWUL��$HQL�	�1XJUDKD������� %HUODQGDVNDQ�

SDGD� KDVLO� YDOLGDVL� NRPLN� GLJLWDO� ROHK� DKOL� PHGLD�� GDQ� PDWHUL� PHQGDSDWNDQ�

SUHVHQWDVH� QLODL� UDWD�UDWD� YDOLGDVL� VHEHVDU� ������ \DQJ� WHUPDVXN� NDWHJRUL� VDQJDW�

YDOLG�GDQ�GLQ\DWDNDQ�NRPLN�GLJLWDO�OD\DN�GLJXQDNDQ��'DUL�KDVLO�DQJNHW�UHVSRQ�VLVZD�

GHQJDQ�UDWD�UDWD�QLODL�DNKLU�VHEHVDU�������WHUPDVXN�GDODP�NULWHULD�VDQJDW�EDLN��KDO�

LQL� PHPSHUOLKDWNDQ� UHVSRQ� VLVZD� VDQJDW� EDLN� NHWLND� PHODNVDQDNDQ� SURVHV�

SHPEHODMDUDQ� PHPDNDL� NRPLN� GLJLWDO� SDGD� PDWHUL� QLODL�QLODL� 3DQFDVLOD�� $GD�

SHUEHGDDQ�UDWD�UDWD�KDVLO�SUHWHVW�GDQ�SRVWWHVW�SDGD�XML�WHUEDWDV�GDQ�XML�OXDV�\DLWX�XML�

W�SDGD�XML�FRED� WHUEDWDV�GDQ�XML� OXDV�PHPSHUOLKDWNDQ�QLODL�VLJ�� ���WDLOHG����������

������� GDQ� VHKLQJJD�+�� GLWRODN� GDQ�+D� GLWHULPD��PDND� ELVD� GLWDULN� NHVLPSXODQ�

EDKZD�DGDQ\D�SHUEHGDDQ�UHUDWD�KDVLO�SUHWHVW�GDQ�SRVWWHVW��DUWLQ\D�DGDQ\D�SHQJDUXK�

SHQJJXQDDQ� NRPLN� GLJLWDO� SDGD� SHPEHODMDUDQ� QLODL�QLODL� SDQFDVLOD�� +DO� LQL�

PHPSHUOLKDWNDQ� DGDQ\D� SHQJDUXK� SRVLWLI� \DQJ� VLJQLILNDQ� GDUL� SHQJHPEDQJDQ�

PHGLD� SHPEHODMDUDQ� NRPLN� GLJLWDO� WHUKDGDS� KDVLO� EHODMDU�� 6HKLQJJD� ELVD�

GLVLPSXONDQ�EDKZD�NRPLN�GLJLWDO�ELVD�HIHNWLI�GLJXQDNDQ�SDGD�SURVHV�SHPEHODMDUDQ�

3.1�XQWXN�PHQLQJNDWNDQ�KDVLO�EHODMDU�SDGD�PDWHUL�QLODL�QLODL�3DQFDVLOD�VLVZD�NHODV�

,9�6'��

3HQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK��3DZLWUD�	�.XVXPDGHZL������� EHUGDVDUNDQ�

KDVLO� SHQHOLWLDQ� GL� 6'� 1HJHUL� �� *XQHP�� SHQJHPEDQJDQ� NRPLN� GLJLWDO� HGXNDWLI�
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EHUKDVLO�PHQFLSWDNDQ�PHGLD�SHPEHODMDUDQ�\DQJ�PHQDULN�GDQ�LQWHUDNWLI�XQWXN�VLVZD�

NHODV����0HVNLSXQ�IDVLOLWDV�SHPEHODMDUDQ�\DQJ�DGD�FXNXS�EDLN��PHWRGH�SHQJDMDUDQ�

\DQJ�GLJXQDNDQ�PDVLK�NXUDQJ�EHUYDULDVL��VHKLQJJD�VLVZD�PHUDVD�NXUDQJ�WHUPRWLYDVL�

GDODP� PHPDKDPL� NRQVHS� JHRPHWUL�� +DVLO� YDOLGDVL� PHQXQMXNNDQ� EDKZD� NRPLN�

GLJLWDO�LQL�OD\DN�GLJXQDNDQ��GHQJDQ�VNRU�WRWDO�����GDQ�UDWD�UDWD������VHUWD�NDWHJRUL�

�6DQJDW�/D\DN���6HODLQ�LWX� DQJNHW�UHVSRQ�JXUX�PHQFDWDW�VNRU�����GHQJDQ�NDWHJRUL�

�6DQJDW�3UDNWLV���\DQJ�PHQXQMXNNDQ�SHQHULPDDQ�SRVLWLI�WHUKDGDS�PHGLD�LQL��+DO�LQL�

PHQXQMXNNDQ� EDKZD�PHGLD� \DQJ� GLNHPEDQJNDQ� WLGDN� KDQ\D�PHPHQXKL� VWDQGDU�

NXDOLWDV� \DQJ� GLKDUDSNDQ�� WHWDSL� MXJD� GDSDW� GLLQWHJUDVLNDQ� GHQJDQ� EDLN� GDODP�

NHJLDWDQ�EHODMDU�PHQJDMDU��8PSDQ�EDOLN�SRVLWLI�GDUL�JXUX�PHQMDGL�LQGLNDWRU�SHQWLQJ�

EDKZD�NRPLN�GLJLWDO�WHUVHEXW�PHPLOLNL�SRWHQVL�XQWXN�GLWHUDSNDQ�VHFDUD�OXDV�GDODP�

NRQWHNV� SHQGLGLNDQ�� NKXVXVQ\D� GDODP� SHPEHODMDUDQ� PDWHPDWLND�� GDQ GDSDW�

PHQLQJNDWNDQ�SHQJDODPDQ�EHODMDU�VLVZD�VHFDUD�NHVHOXUXKDQ�

��� 5XPXVDQ�0DVDODK�

%HUGDVDUNDQ� ODWDU� EHODNDQJ� \DQJ� WHODK� GLSDSDUNDQ� GL� DWDV�� PDND� UXPXVDQ�

PDVDODK�GDODP�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW�

�� %DJDLPDQD� SURVHGXU� SHQJHPEDQJDQ� 0HGLD� 3HPEHODMDUDQ .RPLN� 'LJLWDO�

%HUEDVLV� 5HQ¶3\ SDGD� 0DWHUL� 3HPDVDQJDQ� GDQ� .RQILJXUDVL� 3HUDQJNDW�

-DULQJDQ�.HODV�;,"

�� %DJDLPDQD�NHOD\DNDQ�0HGLD�3HPEHODMDUDQ�.RPLN�'LJLWDO�%HUEDVLV�5HQ¶3\

SDGD�0DWHUL�3HPDVDQJDQ�GDQ�.RQILJXUDVL�3HUDQJNDW�-DULQJDQ�.HODV�;,"

�� %DJDLPDQD� UHVSRQ� VLVZD� WHUKDGDS� 0HGLD� 3HPEHODMDUDQ� .RPLN� 'LJLWDO�

%HUEDVLV� 5HQ¶3\ SDGD� 0DWHUL� 3HPDVDQJDQ� GDQ� .RQILJXUDVL� 3HUDQJNDW�

-DULQJDQ�.HODV�;,"



�

��� 7XMXDQ�3HQHOLWLDQ�3HQJHPEDQJDQ�

%HUGDVDUNDQ� UXPXVDQ�PDVDODK� \DQJ� WHODK� GLSDSDUNDQ�GL� DWDV��PDND� WXMXDQ�

GDUL�SHQHOLWLDQ�LQL�DGDODK��

�� 8QWXN�PHQJHPEDQJNDQ�PHGLD�SHPEHODMDUDQ�EHUXSD�NRPLN�GLJLWDO�EHUEDVLV�

5HQ¶3\ SDGD PDWHUL�3HPDVDQJDQ�GDQ�.RQILJXUDVL�3HUDQJNDW�-DULQJDQ�NHODV�

;,�GL�60.1���%DXUHQR�

�� 8QWXN� PHQJHWDKXL� NHOD\DNDQ PHGLD� NRPLN� GLJLWDO� EHUEDVLV� 5HQ¶3\

EHUGDVDUNDQ�YDOLGDVL�GDUL�DKOL�PHGLD�GDQ�DKOL�PDWHUL�

�� 8QWXN�PHQJHWDKXL�UHVSRQ�VLVZD�WHUKDGDS�SHQJJXQDDQ�NRPLN�GLJLWDO�EHUEDVLV�

5HQ¶3\ VHEDJDL�PHGLD�SHPEHODMDUDQ�

��� 6SHVLILNDVL�3URGXN�\DQJ�GLKDUDSNDQ�

3HQHOWLDQ� LQL� EHUIRNXV� SDGD� SHQJHPEDQJDQ� PHGLD� SHPEHODMDUDQ� EHUEDVLV�

5HQ¶3\ XQWXN�PDWHUL�SHPDVDQJDQ�GDQ�NRQILJXUDVL�SHUDQJNDW�MDULQJDQ�%DE�9/$1�

SDGD�NHODV�;,�SURJUDP�NHDKOLDK�7.-�GL�60.1���%DXUHQR��$GDSXQ�VSHVLILNDVL�\DQJ�

GLKDUDSNDQ�VHEDJDL�EHULNXW��

�� 7DPSLODQ� NDUDNWHU� DWDX� LOXVWUDVL�� PHQDPSLONDQ� WRNRK�WRNRK� GDQ� LOXVWUDVL�

YLVXDO� \DQJ� UHOHYDQ� GHQJDQ�PDWHUL� SHPDVDQJDQ� GDQ� NRQILJXUDVL� SHUDQJNDW�

MDULQJDQ� %DE� 9/$1� VHKLQJJD� VLVZD� OHELK� PXGDK� PHPDKDPL NRQVHS�

SHPEHODMDUDQ�PHODOXL�SHQGHNDWDQ�YLVXDO��

�� 3HQ\DMLDQ�PDWHUL��PDWHUL�SHPEHODMDUDQ�GLVDMLNDQ�PHODOXL�QDUDVL�YLVXDO�ULQJDQ�

\DQJ�GLNRPELQDVLNDQ�GHQJDQ�WHNV�SHQMHODV��GLDORJ�DQWDU�WRNRK��GDQ�LOXVWUDVL�

NRPSRQHQ�NRPSXWHU� 3HQ\DMLDQ�PDWHUL�GLEXDW�VHSHUWL�DOXU�FHULWD�DJDU�VLVZD�

OHELK�WHUWDULN�PHQJLNXWL�SHPEHODMDUDQ�GDQ�PHPDKDPL�NRQVHS�9/$1�VHFDUD�

EHUWDKDS�



�

�� .XLV�ODWLKDQ�VRDO��0HGLD�SHPEHODMDUDQ�GLOHQJNDSL�GHQJDQ�ILWXU�NXLV�LQWHUDNWLI�

\DQJ� WHULQWHJUDVL� GHQJDQ�PDWHUL� NRPLN� GLJLWDO�� 6HWHODK� VLVZD�PHPSHODMDUL�

EDJLDQ�PDWHUL�WHUWHQWX��VLVZD�GDSDW�PHQJHUMDNDQ�ODWLKDQ�VRDO�\DQJ�EHUNDLWDQ�

GHQJDQ�LVL�SHPEHODMDUDQ��VHSHUWL�SHQJHQDODQ�9/$1��NRQILJXUDVL�9/$1��GDQ�

LPSOHPHQWDVL�9/$1��6RDO�LQWHUDNWLI�LQL�GLJXQDNDQ�XQWXN�PHQJHWDKXL�WLQJNDW�

SHPDKDPDQ� VLVZD� VHUWD� PHPEHULNDQ� SHQJDODPDQ� EHODMDU� \DQJ� OHELK� DNWLI�

GLEDQGLQJNDQ�KDQ\D�PHPEDFD�PDWHUL�

�� 6WDWLVWLN�SRLQ��VLVZD�GDSDW�PHOLKDW�KDVLO�FDSDLDQ�DWDX�VNRU�GDUL� ODWLKDQ�VRDO�

VHEDJDL�EHQWXN�XPSDQ�EDOLN�SHPEHODMDUDQ�

�� 1DYLJDVL� LQWHUDNWLI�� SHQJJXQD� GDSDW� PHQJRQWURO� DOXU� SHPEHODMDUDQ��

PHODQMXWNDQ�FHULWD�VHVXDL�NHFHSDWDQ�EHODMDU�

�� 0HQX�NHOXDU��ILWXU�XQWXN�PHQXWXS�DSOLNDVL�GHQJDQ�PXGDK�GDQ�DPDQ��

��� %DWDVDQ�3HQHOLWLDQ�3HQJHPEDQJDQ�

3HQHOLWLDQ� WHQWDQJ� SHQJHPEDQJDQ� PHGLD� NRPLN� GLJLWDO� SHPEHODMDUDQ� LQL�

PHPLOLNL�EHEHUDSD�EDWDVDQ�PDVDODK��\DLWX�VHEDJDL�EHULNXW�

�� 0HGLD�\DQJ�GLNHPEDQJNDQ�KDQ\D�WHUEDWDV�SDGD�PDWHUL�SHODMDUDQ�SHPDVDQJDQ�

GDQ� NRQILJXUDVL� SHUDQJNDW� MDULQJDQ� %DE� 9/$1� NHODV� ;,� \DQJ� PHQFDNXS�

SHQJHQDODQ�9/$1��.RQILJXUDVL�9/$1��GDQ�,PSOHPHQWDVL�9/$1�

�� 0HGLD� \DQJ� GLNHPEDQJNDQ� KDQ\D� GLXML� FREDNDQ� SDGD� VLVZD� NHODV� ;,� GL�

60.1���%DXUHQR�

�� 0HGLD� \DQJ� GLNHPEDQJNDQ� WHUEDWDV� GDODP� EHQWXN� VRIWZDUH� SHPEHODMDUDQ�

EHUXSD�GHFVWRS�

�� )LWXU�HYDOXDVL�GDODP�PHGLD�WHUEDWDV�SDGD�VRDO�LQWHUDNWLI�EHUEHQWXN�NXLV�SLOLKDQ�

JDQGD \DQJ� WHUNDLW� GHQJDQ� PDWHUL� NRPLN� GLJLWDO�� 6RDO� GLEXDW� EHUGDVDUNDQ�



��

PDWHUL�\DQJ�WHODK�GLSHODMDUL�VLVZD�PHODOXL�DOXU�FHULWD�GDQ�GLDORJ�GDODP�PHGLD��

VHKLQJJD�EHUIXQJVL�VHEDJDL�HYDOXDVL�SHPDKDPDQ�VHWHODK�SURVHV�SHPEHODMDUDQ�

EHUODQJVXQJ�� 0HGLD� EHOXP� PHQFDNXS� EHQWXN� HYDOXDVL� ODLQ� VHSHUWL� WXJDV�

SUDNWLN� ODQJVXQJ� NRQILJXUDVL� MDULQJDQ� DWDX� SHQLODLDQ� NHWHUDPSLODQ� VHFDUD�

Q\DWD�

��� 3HQWLQJQ\D�3HQHOLWLDQ�3HQJHPEDQJDQ�

%HUGDVDUNDQ�SHQMHODVDQ�\DQJ�GLVDPSDLNDQ�VHEHOXPQ\D��SHQHOLWLDQ�PHQJHQDL�

SHQJHPEDQJDQ�PHGLD�SHPEHODMDUDQ�EHUEDVLV�5HQ¶3\�SHQWLQJ�XQWXN�JXUX��VLVZD�GDQ�

SHQHLWL��VHEDJDL�EHULNXW��

�� %DJL�VLVZD�

D� 0HPEDQWX� VLVZD� GDODP� PHPDKDPL� PDWHUL� SHPDVDQJDQ� GDQ� NRQILJXUDVL�

SHUDQJNDW� MDULQJDQ� %DE� 9/$1 NDUHQD� VLVZD� GDSDW� PHPSHODMDUL� PDWHUL�

PHODOXL�PHGLD� \DQJ� LQWHUDNWLI�� YLVXDO�� GDQ�GDSDW� GLDNVHV�NDSDQ� VDMD�GDQ� GL�

PDQD�VDMD�

E� 0HQLQJNDWNDQ� PLQDW� EHODMDU� VLVZD� WHUKDGDS� SHPDVDQJDQ� GDQ� NRQILJXUDVL�

SHUDQJNDW�MDULQJDQ�%DE�9/$1 NDUHQD�PHGLD�GLNHPDV�GDODP�EHQWXN�NRPLN�

\DQJ� PHQ\HQDQJNDQ� GDQ� VHVXDL� GHQJDQ� NDUDNWHULVWLN� SHVHUWD� GLGLN� ]DPDQ�

VHNDUDQJ�

�� %DJL�JXUX�

D� 0HULQJDQNDQ�EHEDQ�JXUX�GDODP�PHQHUDQJNDQ�PDWHUL�NDUHQD�VXGDK�GLVHGLDNDQ�

PHGLD�SHPEHODMDUDQ�EHUEDVLV�NRPLN�

E� 0HGLD�SHPEHODMDUDQ�\DQJ�GLNHPDV�GDODP�EHQWXN�VRIWZDUH�PHPXGDKNDQ�JXUX�

GDODP� SURVHV� SHPEHODMDUDQ� NDUHQD� WLGDN� SHUOX� PHPEDZD� EXNX� VDDW�

SHQ\DPSDLDQ�PDWHUL�



��

F� *XUX�GDSDW�PHQFDSDL� WXMXDQ�SHPEHODMDUDQ�VHVXDL�GHQJDQ�NRPSHWHQVL�GDVDU�

\DQJ�GLKDUDSNDQ�GDQ�GDSDW�PHQJXNXU�NHPDPSXDQ�VLVZD�PHODOXL�ODWLKDQ�VRDO�

\DQJ�WHUFDQWXP�GDODP�NRPLN�SHPEHODMDUDQ�

�� %DJL�SHQHOLWL�

D� 0HPEHUL� ZDZDVDQ� NHSDGD� SHQHOLWL� WHQWDQJ� FDUD� PHQJHPEDQJNDQ� PHGLD�

SHPEHODMDUDQ�\DQJ�GDSDW�PHQLQJNDWNDQ�PLQDW�EHODMDU�VLVZD�

E� 0HPEHUL� SHQJHWDKXDQ� WHQWDQJ� FDUD�PHQHPXNDQ�PDVDODK� GDQ�PHQHPXNDQ�

VROXVL�GDODP�LQRYDVL�PHGLD�SHPEHODMDUDQ�

��� 'HILQLVL�,VWLODK�

�� 3HQHOLWLDQ�GDQ�SHQJHPEDQJDQ�GDODP�%DKDVD�,QJJULV�GLWHUMHPDKNDQ�VHEDJDL�

UHVHDUFK� DQG� GHYHORSPHQW� �5� 	� '�� PHUXSDNDQ� PHWRGH� SHQHOLWLDQ� \DQJ�

EDQ\DN� GLDGRSVL� ROHK� GXQLD� DNDGHPLN� GHZDVD� LQL� XQWXN� PHUDQFDQJ� GDQ�

PHQJXML�HIHNWLILWDV�SURGXN��0HWRGH�LQL�EHUWXMXDQ�XQWXN�PHQJKDVLONDQ�SURGXN�

PHODOXL�SURVHV�SHQHPXDQ�SRWHQVL�PDVDODK��PHQGHVDLQ�GDQ�PHQJHPEDQJNDQ�

VXDWX�SURGXN�VHEDJDL�VROXVL�WHUEDLN���:DUXZX HW�DO���������

�� 0HGLD� SHPEHODMDUDQ� DGDODK� VDUDQD� NRPXQLNDVL� \DQJ� GLJXQDNDQ� VHEDJDL�

MHPEDWDQ� EDJL� JXUX� XQWXN� EHULQWHUDNVL� GHQJDQ� SHVHUWD� GLGLN� SDGD� VDDW�

SHPHEHODMDUDQ� EHUODQJVXQJ� GLPXODL� GDUL� EXNX� WHNV� KLQJJD� VDPSDL�

SHQJJXQDDQ� SHUDQJNDW� WHNQRORJL�� 2OHK� NDUHQD� LWX�� PHGLD� SHPEHODMDUDQ�

PHUXSDNDQ� NRPSRQHQ� LQWHJUDO� GDODP� VLVWHP� SHPEHODMDUDQ� GDQ� VDQJDW�

PHQHQWXNDQ� NHEHUKDVLODQ� SURVHV� NRPXQLNDVL VHUWD� SHQFDSDLDQ� WXMXDQ�

SHPEHODMDUDQ �.KDGDU�HW�DO���������

�� .RPLN�'LJLWDO�PHUXSDNDQ�EHQWXN�SHQJHPEDQJDQ�GDUL�NRPLN FHWDN��.RPLN�

'LJLWDO� PHPXQJNLQJNDQ� WHUKXEXQJQ\D� SDUD� FUHDWRU� NRPLN� \DQJ� DGD� GL�



��

VHOXUXK� GXQLD� PHODOXL� GXQLD� PD\D�� GDQ� VXGDK� PXQFXO� VHMDN� WDKXQ� ������

.RPLN�PHPSXQ\DL� EDJDLDQ� �EDJLDQ� \DQJ�EHUXSD� XQVXU� DWDX� HOHPHQ�XQWXN�

PHPEHQWXN� GHVDLQ� NRPLN� VHFDUD� XWXK� GDQ�PHQ\HOXUXK GLDQWDUDQ\D VSDFH��

LPDJH��WH[W��FRORXU��GDQ�DXGLR���.KDGDU�HW�DO���������

�� $SOLNDVL�5HQ¶3\ DGDODK� SURJUDP RSHQ� VRXUFH� GDQ� JUDWLV� GLJXQDNDQ� XQWXN�

NHSHQWLQJDQ� NRPHUVLDO� VHKLQJJD� SHQJJXQD� WLGDN� SHUOX� PHPED\DU� NHSDGD�

SLKDN�SHQJHPEDQJ� DSOLNDVL� XQWXN�PHQMXDO�JDPH�\DQJ� WHODK�GLEXDW�GHQJDQ�

PHQJJXQDNDQ� 5HQ¶3\� VDODK� VDWX� NHOHELKDQQ\D� JDPH� \DQJ� GLEXDW� GHQJDQ�

SURJUDP� LQL GDSDW� EHUMDODQ� GL� KDPSLU� VHPXD� NRPSXWHU �1DPD�	�$UQROGL��

������

�� 3HPDVDQJDQ� GDQ� NRQILJXUDVL� SHUDQJNDW� MDULQJDQ� XQWXN� SHUDQJNDWQ\D� \DQJ�

ELVD�PHQJLULP�GDWD�NH�SHUDQJNDW� ODLQ�DJDU�MDULQJDQ�WHUKXEXQJ�\DLWX�VHUYHU��

1,&�� NDEHO� MDULQJDQ�� KXE� DWDX� VZLWFK�� URXWHU�� EULGJH�� PRGHP�� UHSHDWHU��

ZLUHOOH�� 8QWXN� NRQILJXUDVLQ\D� PHQJJXQDNDQ� SURVHGXU� LQVWDODVL� MDULQJDQ�

GHQJDQ�SHQJNDEHODQ�SDGD�SHUDQJNDW�DGDSXQ�PDFDP�± PDFDP�NDEHOQ\D�\DLWX�

NDEHO�NRDNVLDO��NDEHO�WZLVWHG�SDLU��NDEHO�ILEHU�RSWLN��.XUQLDZDQ�HW�DO����������

�� 9/$1�DGDODK�VXDWX�MDULQJDQ�\DQJ�GLEDQJXQ�EHUGDVDUNDQ�NHORPSRN�DWDX�JUXS�

GDODP�VDWX�QHWZRUN�GLPDQD�EHEHUDSD�NRPSXWHU�KDQ\D�GDSDW�EHUNRPXQLNDVL�

VHVXDL�GHQJDQ�NHORPSRN�DWDX�JUXS�\DQJ�GLEXDW��9/$1�GDSDW�PHQLQJNDWNDQ�

SHUIRUPDQFH� SDGD� MDULQJDQ�� 9/$1� DGDODK� WLSH� EDUX� DUVLWHNWXU� /$1� \DQJ�

PHQJJXQDNDQ� VZLWFK� FHUGDV� EHUNHFHSDWDQ� WLQJJL�� 7LGDN� VHSHUWL� MHQLV� /$1�

ELDVD�\DQJ�VHFDUD�ILVLN�PHQJKXEXQJNDQ�NRPSXWHU�NH�VHJPHQ�/$1��9/$1�

PHQHWDSNDQ�NRPSXWHU�NH�VHJPHQ�/$1�ROHK�SHUDQJNDW� OXQDN��9/$1�WHODK�

GLVWDQGDUNDQ�VHEDJDL�,(((�����T�GDQ�,(((��� �0LIWDK HW�DO���������


