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��� /DWDU�%HODNDQJ

$LU� WDQDK� PHUXSDNDQ� VDODK� VDWX� VXPEHU� DLU� EHUVLK� \DQJ� GLPDQIDDWNDQ� XQWXN�

PHPHQXKL� EHUEDJDL� NHEXWXKDQ� GRPHVWLN PDV\DUDNDW�� 1DPXQ�� NXDOLWDV DLU� WDQDK

UHQWDQ� PHQJDODPL� SHQXUXQDQ� DNLEDW� EHUEDJDL� DNWLYLWDV� DQWURSRJHQLN�� VHSHUWL�

XUEDQLVDVL��SHPEXDQJDQ�OLPEDK ��GDQ�SHQJJXQDDQ�EDKDQ�NLPLD��$NWLYLWDV�DNWLYLWDV�

WHUVHEXW� PHPSHUFHSDW� NRQWDPLQDVL� GDQ� PHQJDQFDP� NHEHUODQMXWDQ� FDGDQJDQ� DLU�

EHUVLK �5DYLQGLUDQ� GNN��� ������� %HUGDVDUNDQ� SHQHOLWLDQ +DULDQ� GNN�� ������

PHQXQMXNNDQ� EDKZD� NRQVHQWUDVL� ORJDP� WLPEDO� �3E�� SDGD� DLU� WDQDK� GL� VHNLWDUDQ�

ORNDVL� SHQLPEXQDQ� IO\�DVK GDQ�ERWWRP�DVK �)$%$��GL�.RWD�6DZDKOXQWR� VHEHVDU�

������PJ�/� 1LODL�WHUVHEXW�PHODPSDXL�EDNX�PXWX�\DQJ�WHUFDQWXP GDODP�3HUDWXUDQ�

0HQWHUL�.HVHKDWDQ�5HSXEOLN�,QGRQHVLD�1RPRU���7DKXQ�������\DLWX�VHEHVDU������

PJ�/� XQWXN� ORJDP�3E� �.HPHQWHULDQ�.HVHKDWDQ�� ������� 3DSDUDQ� ORJDP� 3E� SDGD�

NDGDU�\DQJ�WLQJJL�EHUSRWHQVL�PHQJJDQJJX�IXQJVL�VLVWHP�VDUDI��SURVHV�SHPEHQWXNDQ�

VHO� GDUDK�� RUJDQ� UHSURGXNVL�� MDQWXQJ�� GDQ� JLQMDO�� VHUWD� PHQLQJNDWNDQ� ULVLNR�

WHUMDGLQ\D�DQHPLD� VHKLQJJD�GLSHUOXNDQ�SHQ\LVLKDQ�ORJDP�EHUDW�\DQJ�HIHNWLI�DJDU�

NXDOLWDV DLU�PHPHQXKL�EDNX�PXWX�GDQ�DPDQ�GLNRQVXPVL �.DULPXQD��������

3HQ\LVLKDQ�SHQFHPDU�GDODP�DLU�WDQDK�GDSDW�GLODNXNDQ�PHODOXL�WHNQLN�DGVRUSVL��\DLWX�

SURVHV�GL�PDQD�LRQ�DWDX�PROHNXO�WHUODUXW�PHQHPSHO�SDGD�SHUPXNDDQ�VXDWX�EDKDQ�

SHQMHUDS�DWDX�DGVRUEHQ��3URVHV�LQL�GDSDW�GLODNXNDQ�GHQJDQ�GXD�VLVWHP��\DLWX�VLVWHP�

EDWFK �VWDWLV��GDQ�VLVWHP�NRQWLQX��NRORP���3DGD�VLVWHP�EDWFK��DGVRUEHQ�GLNRQWDNNDQ�

GHQJDQ�ODUXWDQ�DGVRUEDW�GL�GDODP�VXDWX�UHDNWRU�WDQSD�DGDQ\D�DOLUDQ�PDVXN�PDXSXQ�

DOLUDQ�NHOXDU� VHODPD�SURVHV� DGVRUSVL� EHUODQJVXQJ��6HPHQWDUD� LWX�� VLVWHP�NRQWLQX�

GLODNXNDQ�GHQJDQ�FDUD�PHQJDOLUNDQ� ODUXWDQ�DGVRUEDW�NH�GDODP NRORP�\DQJ� WHODK�

GLLVL�DGVRUEHQ�GDODP�MDQJND�ZDNWX�WHUWHQWX��5H\QROGV�	�5LFKDUGV���������(ILVLHQVL�

SURVHV� DGVRUSVL� GLSHQJDUXKL� ROHK� EHEHUDSD� IDNWRU�� DQWDUD� ODLQ� XNXUDQ� SDUWLNHO�

DGVRUEHQ�� GRVLV� DGVRUEHQ�� S+�DGVRUEDW�� NRQVHQWUDVL� DGVRUEDW�� GDQ�ZDNWX� NRQWDN��

$QDOLVLV� SURVHV DGVRUSVL� VHFDUD� NXDQWLWDWLI� XPXPQ\D� GLODNXNDQ� PHQJJXQDNDQ�

PRGHO�LVRWHUP�GDQ�NLQHWLND�DGVRUSVL��3HUVDPDDQ�LVRWHUP��VHSHUWL�LVRWHUP�/DQJPXLU�

GDQ� )UHXQGOLFK��GLJXQDNDQ�XQWXN�PHQJJDPEDUNDQ�KXEXQJDQ�DQWDUD� MXPODK�]DW�
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\DQJ� WHUDGVRUSVL� GHQJDQ� NRQVHQWUDVL� ]DW� WHUVLVD� GDODP� ODUXWDQ� SDGD� NRQGLVL�

NHVHWLPEDQJDQ��VHGDQJNDQ�PRGHO�NLQHWLND�GLJXQDNDQ�XQWXN�PHQHQWXNDQ�ODMX�GDQ�

PHNDQLVPH� SURVHV� DGVRUSVL� VHKLQJJD� GDSDW� PHQJJDPEDUNDQ� HILVLHQVL� VHUWD�

NDUDNWHULVWLN�SHQMHUDSDQ�DGVRUEDW�ROHK�DGVRUEHQ��,ID�GNN��������

3HQJHPEDQJDQ�DGVRUEHQ�EHUEDKDQ�EDNX�OLPEDK�SHUWDQLDQ�WHODK�EDQ\DN�GLODNXNDQ�

NDUHQD� EDKDQ� WHUVHEXW� WHUVHGLD� GDODP� MXPODK�PHOLPSDK��PXGDK� GLSHUROHK�� VHUWD�

PHPLOLNL�ELD\D�\DQJ� UHODWLI� UHQGDK��6DODK�VDWX� OLPEDK�SHUWDQLDQ�\DQJ�EHUSRWHQVL�

GLPDQIDDWNDQ�VHEDJDL�DGVRUEHQ�DGDODK�OLPEDK�WDQDPDQ�QDQDV��6HODLQ�PHQJKDVLONDQ�

EXDK�� WDQDPDQ�QDQDV� MXJD�PHQJKDVLONDQ� OLPEDK�EHUXSD� NXOLW�� GDXQ�� EDWDQJ�� GDQ�

PDKNRWD�\DQJ�KLQJJD�NLQL�EHOXP�GLPDQIDDWNDQ�VHFDUD�RSWLPDO�VHKLQJJD�VHEDJLDQ�

EHVDU� PDVLK� PHQMDGL� OLPEDK� RUJDQLN�� 0DKNRWD� QDQDV� EHUSRWHQVL� GLPDQIDDWNDQ�

VHEDJDL� EDKDQ� EDNX� DGVRUEHQ� NDUHQD� SURVHV� SHQJHULQJDQQ\D� PHQJKDVLONDQ�

UHQGHPHQ� VHUEXN� VHEHVDU� ���±������ WHUKDGDS�EHUDW� EDVDK� �5L]TLDWL� GNN�� �������

VHUWD PHQJDQGXQJ�VHOXORVD������±������SHQWRVDQ������±��������OLJQLQ�����±�������

DEX� �����±������ �6LUDMXGGLQ GNN�� ����� 2FWDYLDQL� GNN��� ������ 6HOXORVD� GDQ�

SHQWRVDQ�PHUXSDNDQ� NRPSRQHQ� SROLVDNDULGD� \DQJ� ND\D� JXJXV� KLGURNVLO� �±2+���

VHGDQJNDQ� OLJQLQ�PHQJDQGXQJ� JXJXV� IHQROLN� GDQ� NDUERQLO� �& 2���*XJXV�JXJXV�

IXQJVL�WHUVHEXW�EHUSHUDQ�VHEDJDL�VLWXV�DNWLI�\DQJ�PHQGXNXQJ�SURVHV�DGVRUSVL�ORJDP��

WHUPDVXN�3E� 3RWHQVL�WHUVHEXW�GLEXNWLNDQ�ROHK�6LODODKL ������� \DQJ�PHQXQMXNNDQ�

EDKZD�DGVRUEHQ�PDKNRWD�QDQDV�PDPSX�PHQJDGVRUSVL�]DW�ZDUQD�PHWK\OHQH�EOXH

GHQJDQ�NDSDVLWDV�DGVRUSVL�VHEHVDU���������PJ�J�GDQ�HILVLHQVL�SHQ\LVLKDQ�PHQFDSDL�

���� 6HODLQ�LWX��SHQHOLWLDQ .HRQ�GNN� ������ PHQXQMXNNDQ EDKZD�VHOXORVD�GDXQ�

PDKNRWD�QDQDV�PDPSX�PHQ\LVLKNDQ�ORJDP�WHPEDJD��&X��GHQJDQ�HILVLHQVL�VHEHVDU�

������� 6HPHQWDUD� LWX��9LYLDQ GNN� ������ PHQXQMXNDQ EDKZD� EDWDQJ� WDQDPDQ�

QDQDV� �SLQHDSSOH� SODQW� VWHP� HIHNWLI� PHQ\LVLKNDQ� ORJDP� 3E GHQJDQ NDSDVLWDV�

DGVRUSVL�PDNVLPXP�VHEHVDU ������PJ�3E�J�SDGD�S+�RSWLPXP���

0HVNLSXQ�EHUEDJDL�SHQHOLWLDQ�WHODK�PHQXQMXNNDQ�SRWHQVL�ELRPDVVD�WDQDPDQ�QDQDV�

VHEDJDL� DGVRUEHQ�� SHQHOLWLDQ� \DQJ� VHFDUD� NKXVXV�PHPDQIDDWNDQ� VHUEXN�PDKNRWD�

QDQDV� XQWXN� SHQ\LVLKDQ� ORJDP� 3E� PDVLK� UHODWLI� WHUEDWDV�� 3HQHOLWLDQ� WHUGDKXOX�

XPXPQ\D�EHUIRNXV�SDGD�SHQ\LVLKDQ�]DW�ZDUQD��ORJDP�VHODLQ�3E��DWDX�PHQJJXQDNDQ�

EDJLDQ�WDQDPDQ�QDQDV�ODLQQ\D��VHSHUWL�EDWDQJ��6HODLQ�LWX��SHQHOLWLDQ�\DQJ�PHQJNDML�

VHFDUD� NRPSUHKHQVLI� SHQJDUXK� XNXUDQ� SDUWLNHO GDQ� GRVLV� DGVRUEHQ�� S+� GDQ�
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NRQVHQWUDVL� DZDO� DGVRUEDW�� ZDNWX� NRQWDN�� VHUWD� DQDOLVLV� LVRWHUP� GDQ� NLQHWLND�

DGVRUSVL� SDGD� SHQ\LVLKDQ� ORJDP� 3E�PHQJJXQDNDQ� VHUEXN�PDKNRWD� QDQDV�PDVLK�

VDQJDW� WHUEDWDV�� 2OHK� NDUHQD� LWX�� SHQHOLWLDQ� LQL� GLODNXNDQ� XQWXN� PHQJDQDOLVLV�

HIHNWLYLWDV�VHUEXN�PDKNRWD�QDQDV�VHEDJDL�DGVRUEHQ�GDODP�PHQ\LVLKNDQ�ORJDP�3E�

PHQJJXQDNDQ�VLVWHP�DGVRUSVL�EDWFK SDGD�VDPSHO�DLU�WDQDK�DVOL��+DVLO�SHQHOLWLDQ�LQL�

GLKDUDSNDQ�GDSDW�PHPEHULNDQ�LQIRUPDVL� LOPLDK�\DQJ�PHQGXNXQJ�SHQJHPEDQJDQ�

WHNQRORJL� KLMDX� GL� ELGDQJ� SHQJRODKDQ� DLU� VHUWD�PHQMDGL� UHIHUHQVL� EDJL� SHQHOLWLDQ�

VHODQMXWQ\D�PHQJHQDL�SHPDQIDDWDQ�OLPEDK�SHUWDQLDQ�VHEDJDL�DGVRUEHQ�

��� 0DNVXG�GDQ�7XMXDQ�3HQHOLWLDQ

0DNVXG�GDUL�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQJDQDOLVLV�HIHNWLYLWDV�VHUEXN�PDKNRWD�

QDQDV�VHEDJDL�DGVRUEHQ�GDODP�PHQ\LVLKNDQ�ORJDP�3E�GDUL�DLU�WDQDK�PHQJJXQDNDQ�

VLVWHP�DGVRUSVL�EDWFK�

7XMXDQ�SHQHOLWLDQ�LQL�DQWDUD�ODLQ�DGDODK��

�� 0HQHQWXNDQ�NRQGLVL�RSWLPXP�SURVHV DGVRUSVL�PHQJJXQDNDQ�VHUEXN�PDKNRWD�

QDQDV�VHEDJDL�DGVRUEHQ�PHOLSXWL�XNXUDQ�SDUWLNHO�DGVRUEHQ��GRVLV�DGVRUEHQ��S+�

DGVRUEDW��NRQVHQWUDVL�DGVRUEDW��VHUWD�ZDNWX�NRQWDN��

�� 0HQJDQDOLVLV� NLQHUMD� DGVRUSVL� PHOLSXWL� HILVLHQVL� SHQ\LVLKDQ� ORJDP� 3E� GDUL�

ODUXWDQ�DUWLILVLDO�GDQ�NDSDVLWDV�DGVRUSVL�GDUL�DGVRUEHQ�VHUEXN�PDKNRWD�QDQDV�

SDGD�NRQGLVL�RSWLPXP�

�� 0HQHQWXNDQ� SHUVDPDDQ� LVRWHUP GDQ� NLQHWLND� DGVRUSVL� \DQJ� VHVXDL� GHQJDQ�

SURVHV�DGVRUSVL�ORJDP�3E�ROHK�VHUEXN�PDKNRWD�QDQDV�

�� 0HQJXML� NHPDPSXDQ� DGVRUEHQ� VHUEXN� PDKNRWD� QDQDV� GDODP� PHQ\LVLKNDQ�

ORJDP�3E�SDGD�VDPSHO�DLU�WDQDK�DVOL��

���� 0DQIDDW�3HQHOLWLDQ

$GDSXQ�PDQIDDW�SHQHOLWLDQ�LQL�DGDODK���

�� 0HPEHULNDQ� LQIRUPDVL� PHQJHQDL� SRWHQVL� VHUEXN� PDKNRWD� QDQDV� VHEDJDL�

DGVRUEHQ�DOWHUQDWLI�GDODP�SHQ\LVLKDQ�ORJDP�3E�GDUL�DLU�WDQDK�

�� 0HPDQIDDWNDQ�OLPEDK�SHUWDQLDQ�VHEDJDL�DOWHUQDWLI�DGVRUEHQ��

�� 0HQMDGL� GDVDU� EDJL� SHQJHPEDQJDQ� SHQHOLWLDQ� SHPDQIDDWDQ� VHUEXN�PDKNRWD�

QDQDV�VHEDJDL�DGVRUEHQ�GDODP�SHQJRODKDQ�DLU�WDQDK�
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�� 0HQGXNXQJ�JUHHQ�WHFKQRORJ\ GL�PDQD�PHPDQIDDWNDQ�OLPEDK�VHEDJDL�DGVRUEHQ�

XQWXN�SHQJRODKDQ�DLU�WDQDK�

���� %DWDVDQ�3HQHOLWLDQ

%DWDVDQ�PDVDODK� SDGD� SHQHOLWLDQ� SHPDQIDDWDQ�PDKNRWD� QDQDV� VHEDJDL� DGVRUEHQ�

XQWXN�PHQ\LVLKNDQ�ORJDP�3E�GDUL�DLU�WDQDK�DGDODK�VHEDJDL�EHULNXW��

�� 3HUFREDDQ� GLODNXNDQ� VHFDUD� EDWFK PHQJJXQDNDQ� ODUXWDQ� DUWLILVLDO� SDGD�

SHQHOLWLDQ�RSWLPDVL�GDQ�VDPSHO�DLU�WDQDK�DVOL�SDGD�SHUFREDDQ�DSOLNDVL�

�� $GVRUEHQ�\DQJ�GLJXQDNDQ�DGDODK�PDKNRWD�QDQDV�\DQJ�GLSHUROHK�GDUL�WRNR�EXDK

QDQDV�GL�.RWD�3DGDQJ�

�� 3HUFREDDQ�GLODNXNDQ�VHEDQ\DN�WLJD�NDOL��WULSOR���

�� 3HQJXNXUDQ NRQVHQWUDVL�ORJDP�3E�PHQJJXQDNDQ�PHQJJXQDNDQ�PHWRGH�$WRPLF�

$EVRUSWLRQ�6SHFWURSKRWRPHWHU �$$6��VHVXDL�61,�������������

�� 3HUVDPDDQ�LVRWHUP�DGVRUSVL�\DQJ�GLXML�NHVHVXDLDQQ\D�PHOLSXWL ODQJPXLU GDQ�

IUHXQGOLFK�

�� .LQHWLND� DGVRUSVL� \DQJ� GLXML� PHOLSXWL�PRGHO� RUGH� QRO�� RUGH� VDWX�� RUGH� GXD��

SVHXGR�ILUVW�RUGH GDQ�SVHXGR�VHFRQG�RUGH�

�� $QDOLVLV�VWDWLVWLN�PHQJJXQDNDQ�SHUDQJNDW�OXQDN�,%0�6366�6WDWLVWLFV�

�� $QDOLVLV� NDUDNWHULVWLN� DGVRUEHQ� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ PHWRGH�

6FDQQLQJ� (OHFWURQ� 0LFURVFRS\ DQG�(QHUJ\� 'LVSHUVLYH� ;�5D\ 6SHFWURVFRS\

�6(0�(';� GDQ�)RXULHU�7UDQVIRUP�,QIUDUHG �)7,5��

���� 6LVWHPDWLND�3HQHOLWLDQ

6LVWHPDWLND�SHQXOLVDQ�WXJDV�DNKLU�LQL�DGDODK���

%$%�, 3(1'$+8/8$1�

%DE�LQL�EHULVL�ODWDU�EHODNDQJ��PDNVXG�GDQ�WXMXDQ�SHQHOLWLDQ��PDQIDDW�

SHQHOLWLDQ��UXDQJ�OLQJNXS�SHQHOLWLDQ�GDQ�VLVWHPDWLND�SHQXOLVDQ�

%$%�,, 7,1-$8$1�3867$.$�

%DE�LQL�PHPEDKDV�WHQWDQJ�PDKNRWD�QDQDV��DLU�WDQDK��NDUDNWHULVWLN�DLU�

WDQDK��EDNX�PXWX�DLU�PLQXP��SDUDPHWHU�ORJDP�3E��SURVHV�DGVRUSVL��
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DGVRUEHQ��GDQ�WHRUL�WHRUL�SHQGXNXQJ�ODLQQ\D�\DQJ�EHUNDLWDQ�GHQJDQ�

SHQHOLWLDQ�

%$%�,,,� 0(72'2/2*,�3(1(/,7,$1�

%DE� LQL� PHQMHODVNDQ� WHQWDQJ� WDKDSDQ� SHQHOLWLDQ� \DQJ� GLODNXNDQ��

VWXGL� OLWHUDWXU�� SHUVLDSDQ� SHUFREDDQ� PHQFDNXS� DODW� GDQ� EDKDQ��

PHWRGH� VDPSOLQJ� GDQ� PHWRGH� DQDOLVLV� ODERUDWRULXP�� ORNDVL� GDQ�

ZDNWX�SHQHOLWLDQ

%$%�,9� +$6,/�'$1�3(0%$+$6$1�

%DE�LQL�PHQJXUDLNDQ�KDVLO�SHQHOLWLDQ�GLVHUWDL�SHPEDKDVDQQ\D��

%$%�9� .(6,038/$1�'$1�6$5$1�

%DE� LQL� EHULVL� NHVLPSXODQ� GDQ� VDUDQ� \DQJ� GDSDW� GLSHUROHK�

EHUGDVDUNDQ�DQDOLVLV�GDQ�SHPEDKDVDQ�\DQJ�WHODK�GLMHODVNDQ

'$)7$5�3867$.$

/$03,5$1


