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7XMXDQ�GDVDU�SHQGLGLNDQ�DGDODK�PHPEDQWX�LQGLYLGX�PHQFDSDL�SHUNHPEDQJDQ�

WHUEDLN� VHVXDL� GHQJDQ� SRWHQVL� \DQJ� GLPLOLNL��PHODOXL SHQGLGLNDQ� GDSDW� WHUFLSWD� NXDOLWDV�

JHQHUDVL�PXGD�GDODP�ELGDQJ�DNDGHPLN��DJDPD�GDQ�PRUDO��+DO�LQL�WHUNDLW�HUDW�GHQJDQ�SDVDO�

��D\DW ��8QGDQJ�8QGDQJ�6LVWHP�3HQGLGLNDQ�1DVLRQDO�1R���� WDKXQ������PHQ\HEXWNDQ��

3HQGLGLNDQ�DGDODK�XSD\D�VDGDU�GDQ�WHUHQFDQD�\DQJ�EHUWXMXDQ�PHQFLSWDNDQ�VXDVDQD�EHODMDU�

GDQ� SURVHV� SHPEHODMDUDQ� DJDU� SHVHUWD� GLGLN� GDSDW� VHFDUD� DNWLI�PHQJHPEDQJNDQ� SRWHQVL�

GLULQ\D�DJDU�PHPLOLNL�NHNXDWDQ�VSLULWXDO��SHQJHQGDOLDQ�GLUL��NHSULEDGLDQ��GDQ�EDNDW�\DQJ�

GLEXWXKNDQ�ROHK�GLULQ\D��PDV\DUDNDW��QHJDUD�VHUWD�NDUDNWHU�GDQ�NHWHUDPSLODQ�

3DGD�GDVDUQ\D�SHQGLGLNDQ�MXJD�EHUNDLWDQ GHQJDQ�NHKLGXSDQ�VLVZL��6LVZL�GL�VLQL�

WLGDN�WHUOHSDV�GDUL�EHUEDJDL�SHUPDVDODKDQ GDODP�EHODMDU�GDQ�NHKLGXSDQ��$SDELOD�VLVZL�WLGDN�

GDSDW�PHQ\HOHVDLNDQ�PDVDODK�WHUVHEXW�GHQJDQ�WHSDW��PDND�DNDQ�PHQJDNLEDWNDQ�NXUDQJQ\D�

SHQ\DOXUDQ�HPRVL��\DLWX�VLWXDVL�GLPDQD�VHVHRUDQJ�WLGDN�GDSDW�PHQJRQWURO�NHPDPSXDQQ\D�

VHQGLUL�

6DQWURFN��������EHUSHQGDSDW�EDKZD�VHNRODK�PHPLOLNL�SHQJDUXK�\DQJ�EHVDU�EDJL�

NDXP�PXGD��5HPDMD�WHODK�PHQJKDELVNDQ�ZDNWX�EHUWDKXQ�WDKXQ�GDODP�PDV\DUDNDW�NHFLO��

SHUNHPEDQJDQ� LGHQWLWDV� PHUHND� NHSHUFD\DDQ� SDGD� NHPDPSXDQ� GLUL� VHQGLUL�� JDPEDUDQ�

KLGXS�GDQ�SHOXDQJ�NDULU��KXEXQJDQ VRVLDO��EDWDVDQ�EHQDU�GDQ�VDODK��GDQ�SHPDKDPDQ�PHUHND�

WHQWDQJ�EDJDLPDQD�VLVWHP�VRVLDO�EHURSUDVL�GL�OXDU�NHOXDUJD� 6HSHUWL�\DQJ�GLXQJNDSNDQ�ROHK�

6DQWURFN��VHNRODK�PHUXSDNDQ�WHPSDW�LQGLYLGX�PHQXPEXKNDQ�NHWHUDPSLODQ�VRVLDO�

%HUNDLWDQ�SHUQ\DWDDQ�6DQWRUFN�GLDWDV�IHQRPHQD�LQL�VHVXDL�GHQJDQ�SHPEHULWDDQ�

\DQJ� GLWHUELWNDQ� GL� -RJMD� 7ULEXQQHZV� \DLWX� SHULVWLZD� NOLWLK \DQJ� PDUDN� WHUMDGL� GL

OLQJNXQJDQ� VLVZD�� 6HODLQ� SHULVWLZD� NOLWLK�� MXJD� DGD� SHULVWLZD� UHPDMD� \DQJ� PHODNXNDQ�
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KXEXQJDQ�VH[� 3HULVWLZD�LWX�GLDZDOL�GHQJDQ�NHGXDQ\D�EHUNHQDODQ�GLPHGLD�VRVLDO��IDFHERRN��

ODOX�PHUHQFDQDNDQ�SHUWHPXDQ�GDQ�PHODNXNDQ� IUHH�VH[ KLQJJD���NDOL�\DQJ�PHQ\HEDENDQ�

DQDN�GL�EDZDK�XPXU� �KDPLO� �%..%1���������0HQXUXW�$]ZDU�IHQRPHQD� LWX�GLVHEDENDQ�

NDUHQD�PHUHND� WLGDN�PHPLOLNL� NRQWURO�GLUL� \DQJ�EDLN��PHUDPSDV�KDUWD�EHQGD�RUDQJ� ODLQ�

�PHQFXUL�� PHUDPSRN�� NRUXSVL�� SHQ\DODKJXQDDQ� REDW�REDWDQ� WHUODUDQJ� GDQ IUHH� VH[

�0DULVND��������

.RQWURO� GLUL� OHELK� EDQ\DN� GLDUWLNDQ� VHEDJDL� NHDKOLDQ� XQWXN� PHPELPELQJ��

PHQ\XVXQ��PHQJDUDKNDQ�� GDQ�PHQJDWXU� EHQWXN� SHULODNX� \DQJ�KDUXV�PDMX� NH� DUDK� \DQJ�

OHELK�EDLN �*KXIURQ������� ��'DUL�KDVLO�REVHUYDVL�SHQXOLV�GLWHPXNDQ�EDKZD�SDGD�VLVZL�\DQJ�

WLQJJDO�GL DVUDPD��PHUHND�GLWXQWXW�XQWXN�PHPLOLNL�WDQJJXQJ MDZDE�\DQJ�OHELK�EHUDW�VDDW�GL

PDVD�603�� WLGDN MDUDQJ�GL DQWDUD VLVZL� WHUVHEXW�PHQJDODPL�NHVXOLWDQ�GDODP�EHUDGDSWDVL

GHQJDQ� OLQJNXQJDQ� EDUX��+DO� LWX� GLVHEDENDQ� NDUHQD� SDUD� VLVZL� EHUWHPX� GHQJDQ� WHPDQ�

WHPDQ�\DQJ�EDUX�VHKLQJJD�WLGDN�PHQXWXS�NHPXQJNLQDQ�PHUHND�MXJD�PHQJLNXWL�DSD�\DQJ�

GLODNXNDQ�WHPDQQ\D�\DQJ�WLGDN�PDMX�NH�DUDK�\DQJ�OHELK�SRVLWLI�

0HQXUXW�7DQJQH\��GNN��������VDODK�VDWX�SHQ\HEDE�PXQFXOQ\D�NHQDNDODQ�GDQ�

SHULODNX�PHQ\LPSDQJ�DGDODK�NHJDJDODQ�UHPDMD�GDODP�SURVHV�PHQJRQWURO�GLUL�DWDX�GLVHEXW�

MXJD�VHEDJDL�VHOI�FRQWURO��.RQWURO�GLUL�PHUXSDNDQ�NHNXDWDQ�LQWHUQDO�GDODP�GLUL�VHVHRUDQJ�

XQWXN� PHQJHQGDOLNDQ� DWDX� PHQJXEDK UHVSRQV �HPRVL�� WLQGDNDQ�� GDQ� SLNLUDQ�� VHUWD�

NHPDPSXDQ�PHQDKDQ�GLUL�GDUL� WLQGDNDQ�\DQJ� WLGDN�GLLQJLQNDQ�DWDX� WLGDN�VHVXDL�GHQJDQ�

QRUPD�VRVLDO�VHSHUWL�SHULODNX�FXUDQJ��SHULODNX�NHMDKDWDQ��GDQ�SHULODNX�NHFDQGXDQ�VHSHUWL�

PHURNRN�GDQ�VHEDJDLQ\D�

3DGD�XPXPQ\D�GDODP�GLUL�PDQXVLD� WHUGDSDW� VHOI� FRQWURO��QDPXQ�NHEDQ\DNDQ�

WLGDN� PHQ\DGDUL� NDUHQD� WLGDN� GDSDW� PHQDKDQ� GRURQJDQ� �NHLQJLQDQ� DWDX� QDIVX�� \DQJ�

DNKLUQ\D�PHQ\HEDENDQ�GRURQJDQ�WHUVHEXW�PHQXWXS�³*RG�6SRW´�VHKLQJJD�PHPEXDW�RUDQJ�

WLGDN� SHND� GDQ� WLGDN� ELVD� PHPEDFD� NRQGLVL� EDWLQLDK� MXJD� OLQJNXQJDQQ\D�� *RG� 6SRW
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PHUXSDNDQ� NHMHUQLKDQ� KDWL� GDQ� SLNLUDQ� PDQXVLD� \DQJ� PHUXSDNDQ� VXPEHU� QXUDQL� \DQJ�

VHQDQWLDVD�PHPEHULNDQ� ELPELQJDQ� GDQ� LQIRUPDVL� \DQJ� SHQWLQJ� XQWXN� NHEHUKDVLODQ� GDQ�

NHPDMXDQ�PDQXVLD �$JXVWLDQ���������

.HFHUGDVDQ� VSLULWXDO� WHUPDVXN�GDODP�NHFHUGDVDQ� MLZD�\DQJ�GLPLOLNL�PDQXVLD�

XQWXN�PHQXPEXKNDQ�GLUL�NH�DUDK�\DQJ�EDLN��GL PDQD�NHFHUGDVDQ�VSLULWXDO�PHPLOLNL�SRVLVL�

OHEXK�WLQJJL�GDUL�NHFHUGDVDQ�LQWHOHNWXDO�GDQ�NHFHUGDVDQ�HPRVLRQDO��+DO�WHUVHEXW�NDUHQD MLND�

VHVHRUDQJ� PHPLOLNL� NHFHUGDVDQ� VSLULWXDO� PDND� VHVHRUDQJ� GDSDW PHPEHUL� PDNQD� KLGXS�

VHKLQJJD OHELK�ELMDNVDQD�

.HFHUGDVDQ�VSLULWXDO�MXJD�NHFHUGDVDQ�\DQJ�EHUIXQJVL�XQWXN�PHQJHQGDOLNDQ�GLUL��

PHQJKDGDSL� SHUVRDODQ� PDNQD� DWDX YDOXH�� GDQ� PHQHPSDWNDQ� SHULODNX� OHELK� OXDV� \DQJ�

EHUKXEXQJDQ�GHQJDQ�NHDULIDQ�JXQD�XQWXN�PHPEHUL�PDNQD DUWL�NHKLGXSDQ��1D\�	�'LDK��

�������0DND�GDUL�LWX�NHFHUGDVDQ�VSLULWXDO�GDSDW�PHPEXDW PDQXVLD�XWXK�VHFDUD�HPRVLRQDO��

GDQ�LQWHOHNWXDO�VHUWD�GDSDW�PHQMDGL�SHJDQJDQ�KLGXS�\DQJ�NXDW�XQWXN�PHQJKDGDSL�GXQLD�OXDU�

DJDU�WLGDN�WHUEDZD�SDGD DUXV�QHJDWLI�VHKLQJJD�PHQMDGLNDQQ\D�PDQXVLD�\DQJ�EHUNDUDNWHU�

GDQ�PHPLOLNL�NHSULEDGLDQ�\DQJ�EDLN�

0DGUDVDK�0X¶DOOLPDDW�0XKDPPDGL\DK�<RJ\DNDUWD PHUXSDNDQ�OHPEDJD \DQJ�

PDPSX� PHQFHWDN� NDGHU� WDQJJXK� PHODOXL� SLOLKDQ� SHQGLGLNDQ� VDQJDW� WHSDW� GHQJDQ� FDUD�

EHUJHUDN�SHODQ�� WLGDN�LQVWDQ�VHUWD�PHPHUOXNDQ�SURVHV�GDQ�NHVDEDUDQ XQWXN�EHUJHUDN GDQ�

PHPEHQWXN� VHEXDK� SRWHQVL� VHKDUXVQ\D� PHPLOLNL� WLQJNDW� NHFHUGDVDQ� VSLULWXDO� GDQ� VHOI�

FRQWURO�\DQJ� WLQJJL��+DO� LQL� VHMDODQ� GHQJDQ�NHJLDWDQ�NHJLDWDQ� \DQJ� DGD� GL OHPEDJD� LWX��

VHSHUWL�4LUR¶DWXO 4XUDQ�7DKILG]XO 4XU¶DQ��4XU¶DQ� 0XKDGDWVDK�&RQYHUVDWLRQ��.KRW��,PLD��

4LUR¶DWXO� 4XWXE�� 0XIURGDO�9RFDEXODU\�� 0XKDGKDUDK�SLGDWR�� \DQJ� EHUWXMXDQ� XQWXN�

SHQJXDWDQ� LPSOHPHQWDVL�GDVDU�GDVDU� LOPX�NHLVODPDQ�GHQJDQ�SHQGLGLNDQ� \DQJ�PHQJDUDK�

SDGD� SHPEHQWXNDQ� NDGHU� SHUVRQDO \DQJ� XQJJXO �0DGUDVDK� 0X
DOLPDW� 0XKDPPDGL\DK�

<RJ\DNDUWD��������
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/HPEDJD�LQL MXJD� WHUOHWDN�GL NRWD��\DQJ�DUWLQ\D�OLQJNXQJDQ�OHPEDJD�LQL�PDVXN�

NH�GDODP�SHPXNLPDQ�\DQJ� UHODWLI� EHVDU��SHUPDQHQ��SDGDW�� GDQ�GLKXQL�ROHK�RUDQJ�RUDQJ�

KHWHURJHQ�DWDX�EHUDJDP�NHGXGXNDQ�VRVLDOQ\D��3HPLOLKDQ�OLQJNXQJDQ�LQL�EHUNDLWDQ�GHQJDQ�

NRQVHS� VHOI� FRQWURO \DQJ� GDSDW� GLSHQJDUXKL� ROHK� OLQJNXQJDQ�� PDND� OLQJNXQJDQ� GDSDW�

PHPSHQJDUXKL�VHOI�FRQWURO VHEDJDLPDQD�SHQGDSDW 0DKRQH\�	�7KRUHVHQ��GDODP��+DUQXP��

�������0HQDULN�XQWXN�PHOLKDW�0DGUDVDK�0X¶DOLPDW�0XKDPPDGL\DK�<RJ\DNDUWD�VHEDJDL�

SHQFHWDN�NDGHU�PHQJKDGDSL OLQJNXQJDQ�NRWD�\DQJ�KHWHURJHQ�

6HODLQ� LWX� DODVDQ� SHQXOLV� PHPLOLK� 0DGUDVDK� 0XKDPPDGL\DK� 0XDOLPDW�

<RJ\DNDUWD� \DQJ� PHUXSDNDQ DVUDPD� SHUHPSXDQ� NDUHQD� PHQXUXW� WHRUL� \DQJ� GLMHODVNDQ�

GDODP�EXNX�3DSDOLD�GDQ�)HOGPDQ��������SHUHPSXDQ�PHQJDODPL�SHUFHSDWDQ�SHUWXPEXKDQ�

�� WDKXQ� OHELK� DZDO GDULSDGD� VHEDJLDQ�EHVDU� ODNL�ODNL��6HODLQ� LWX�PHQXUXW� SHQHOLWLDQ�GDUL�

3UDSWLDQL��������SDGD�SHUPDVDODKDQ�NRQIOLN�\DQJ�PHPXQJNLQNDQQ\D PHODNXNDQ�NHJLDWDQ�

NHJLDWDQ�GL OXDU�\DQJ�WLGDN�WHUNRQWURO�PLVDOQ\D�PHQJJRVLS��PHQJHMHN�VHKLQJJD�SHQHOLWLDQ�

NHSDGD�SHUHPSXDQ�PHQMDGL�PHQDULN�

��� 3RNRN�GDQ�5XPXVDQ�0DVDODK

����� 3RNRN�0DVDODK

%HUGDVDUNDQ� ODWDU� EHODNDQJ� GLDWDV� SHQHOLWLDQ� LQL� IRNXV� NHSDGD� NHFHUGDVDQ�

VSLULWXDO�GDQ�SHQJDUXKQ\D�WHUKDGDS�NRQWURO�GLUL��VHOI�FRQWURO��GL�NDODQJDQ�VLVZL�

DVUDPD�0DGUDVDK�0X¶DOOLPDDW�0XKDPPDGL\DK�<RJ\DNDUWD�

����� 5XPXVDQ�0DVDODK

�� %DJDLPDQD� NHFHUGDVDQ� VSLULWXDO� VLVZL� DVUDPD� 0DGUDVDK� 0X¶DOOLPDDW

0XKDPPDGL\DK�<RJ\DNDUWD"

�� %DJDLPDQD�VHOI�FRQWURO�VLVZL�DVUDPD�0DGUDVDK�0X¶DOOLPDDW�0XKDPPDGL\DK�

<RJ\DNDUWD"
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�� $GDNDK�KXEXQJDQ�DQWDUD�NHFHUGDVDQ�VSLULWXDO�GDQ�VHOI�FRQWURO VLVZL�DVUDPD�

0DGUDVDK 0X¶DOOLPDDW�0XKDPPDGL\DK�<RJ\DNDUWD"

��� 7XMXDQ�GDQ�0DQIDDW�3HQHOLWLDQ

����� 7XMXDQ�3HQHOLWLDQ�

3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�

�� 0HQGHVNULSVLNDQ�NHFHUGDVDQ�VSLULWXDO�VLVZL�DVUDPD�0DGUDVDK�0X¶DOOLPDDW�

0XKDPPDGL\DK�<RJ\DNDUWD

�� 0HQGHVNULSVLNDQ� VHOI� FRQWURO� VLVZL� DVUDPD� 0DGUDVDK� 0X¶DOOLPDDW�

0XKDPPDGL\DK�<RJ\DNDUWD

�� 0HPDKDPL� KXEXQJDQ� DQWDUD� NHFHUGDVDQ� VSLULWXDO� GDQ� VHOI� FRQWURO VLVZL�

DVUDPD�0DGUDVDK�0X¶DOOLPDDW�0XKDPPDGL\DK�<RJ\DNDUWD

����� 0DQIDDW�3HQHOLWLDQ

�� 6HFDUD�WHRULWLN�SHQHOLWLDQ�LQL�EHUPDQIDDW�XQWXN�SHQJHPEDQJDQ�WHRUL�GDODP�

LOPX�NRQVHOLQJ�GDQ�SVLNRORJL�

�� 6HFDUD� SUDNWLV� KDVLO� SHQHOLWLDQ� LQL� GDSDW� GLMDGLNDQ� VHEDJDL� EDKDQ�

SHUWLPEDQJDQ�EDJL���

�� XQWXN� SHPELQD� DVUDPD� PHPEHULNDQ� NHELMDNDQ� \DQJ� WHUNDLW� GHQJDQ�

NHFHUGDVDQ�VSLULWXDO�VLVZL�VHKLQJJD�WHUEHQWXN�VHOI�FRQWURO \DQJ�EDLN

�� JXUX� ELPELQJDQ� NRQVHOLQJ� XQWXN� PHQLQJNDWNDQ� SHUDQQ\D� EHUNDLWDQ�

GHQJDQ�SHQLQJNDWDQ�NHFHUGDVDQ�VSLULWXDO�VLVZL�

��� 6LVWHPDWLND 3HQXOLVDQ

'DODP�SHQ\XVXQDQ�VNULSVL�LQL�WHUGLUL�GDUL�OLPD�EDE�\DQJ�PDVLQJ�PDVLQJ GLXUDLNDQ

GDODP VXEEDE�
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%$% , � 0HUXSDNDQ� EDE� SHQGDKXOXDQ� \DQJ� EHULVL� ODWDU� EHODNDQJ� SHQHOLWLDQ�

UXPXVDQ PDVDODK��WXMXDQ�SHQHOLWLDQ��PDQIDDW�SHQHOLWLDQ�GDQ VLVWHPDWLND�

SHQXOLVDQ�

%$%�,, ��%DE�LQL�EHULVL� WHQWDQJ�WLQMDXDQ�SXVWDND�DWDX�SHQHOLWLDQ�WHUGDKXOX�GDQ

ODQGDVDQ WHRUL \DQJ UHOHYDQ GHQJDQ WHPD VNULSVL�

%$%�,,, �� 3DGD� EDE� LQL�� SHQHOLWL� PHQXOLVNDQ� VHFDUD� ULQFL� WHQWDQJ�PHWRGH� \DQJ

GLJXQDNDQ� VDDW� SHQHOLWLDQ�� 0HWRGH� SHQHOLWLDQ� LQL� WHUGLUL� GDUL� GHVDLQ

SHQHOLWLDQ�� RSHUDVLRQDOLVDVL� NRQVHS�� SRSXODVL� GDQ� VDPSHO�� WHNQLN

SHQJXPSXODQ�GDWD��XML�YDOLGLWDV�GDQ�UHOLDELOLWDV LQVWUXPHQ�VHUWD DQDOLVLV�

GDWD�

%$% ,9 � 3DGD� EDE� LQL�� SHQHOLWL� PHQXOLVNDQ� KDVLO� SHQHOLWLDQ� GDQ� SHPEDKDVDQ

VHVXDL�GHQJDQ UXPXVDQ PDVDODK \DQJ WHODK GLUXPXVNDQ�

%$% 9 � 3DGD� EDE� WHUDNKLU� LQL�PHPXDW� NHVLPSXODQ� GDUL� SHQHOLWLDQ� \DQJ� WHODK

GLODNXNDQ�� NHWHUEDWDVDQ� SHQHOLWLDQ� GDQ� VDUDQ�VDUDQ�� .HVLPSXODQ� DNDQ

PHPXDW�VHFDUD�ULQJNDV�VHOXUXK�SHQHPXDQ�SHQHOLWLDQ�\DQJ EHUKXEXQJDQ

GHQJDQ� PDVDODK� SHQHOLWLDQ� 3HQHOLWL� PHQGDSDWNDQ NHVLPSXODQ

EHUGDVDUNDQ�DQDOLVLV�GDQ�LQWHUSUHWDVL�GDWD�\DQJ�WHODK GLXUDLNDQ SDGD EDE�

VHEHOXPQ\D�� 6DUDQ�GLUXPXVNDQ�EHUGDVDUNDQ KDVLO�SHQHOLWLDQ GDQ�XUDLDQ�

PHQJHQDL�ODQJNDK�ODQJNDK�\DQJ�SHUOX�GLDPELO�ROHK�SLKDN WHUNDLW GHQJDQ

KDVLO SHQHOLWLDQ \DQJ EHUNDLWDQ��


