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����/DWDU�%HODNDQJ
,OPX�3HQJHWDKXDQ�$ODP� �,3$�� DWDX� \DQJ� VHULQJ�GLVHEXW� VFLHQFH�

DGDODK LOPX� \DQJ�PHPSHODMDUL� JHMDOD� ± JHMDOD� DODP�� ,3$� EXNDQ� KDQ\D�
NXPSXODQ� SHQJHWDKXDQ� \DQJ� EHUXSD� IDNWD�IDNWD�� NRQVHS�NRQVHS�� DWDX�
SULQVLS�SULQVLS� VDMD�� WHWDSL� MXJD� PHUXSDNDQ� VXDWX� SURVHV� SHQHPXDQ��
&DEDQJ�± FDEDQJ�XWDPD�GDUL�LOPX�DODP�DGDODK ELRORJL��ILVLND��GDQ�NLPLD�
3HODMDUDQ� ELRORJL GLDMDUNDQ� SDGD� KDPSLU� VHPXD� OHYHO� DWDX� MHQMDQJ�
SHQGLGLNDQ�PXODL�GDUL�VHNRODK�GDVDU�VDPSDL�VHNRODK�PHQHQJDK��%LRORJL�
PHUXSDNDQ�LOPX�\DQJ�EHUNDLWDQ�GHQJDQ�NHKLGXSDQ��0DNKOXN�KLGXS�\DQJ�
PHQFDNXS� PDQXVLD�� KHZDQ�� WXPEXKDQ�� GDQ� PLNURRUJDQLVPH� EHVHUWD�
OLQJNXQJDQQ\D� GLSHODMDUL� GDODP� ELRORJL�� 'HQJDQ� PHPSHODMDUL� ELRORJL�
GDSDW� PHPDKDPL� IDNWD�IDNWD� NHKLGXSDQ� GL� OLQJNXQJDQ� VHNLWDU� 'DODP�
ELRORJL� WHUGDSDW EHEHUDSD PDWHUL VDODK� VDWXQ\D \DLWX� PDWHUL� PHQJHQDL�
DQDWRPL�WXEXK PDQXVLD��

0HPEDKDV� WHQWDQJ� DQDWRPL� JLQMDO� PDQXVLD� GDQ� IXQJVL� ±
IXQJVLQ\D� VHFDUD� GHWDLO� PHPEXWXKNDQ� FXNXS� EDQ\DN� ZDNWX� VHODLQ� LWX�
RUJDQ� WHUVHEXW� PHUXSDNDQ� RUJDQ� YLWDO� EDJL� PDQXVLD� >�@�� 3HODMDUDQ�
WHUVHEXW� GLSHODMDUL� XQWXN� GLPHQJHUWL� GDQ� GLKDIDONDQ� VHFDUD� GHWDLO��
PDVDODKQ\D� NHWHUEDWDVDQ� ZDNWX� JXUX� GDODP� PHQ\DPSDLNDQ� PDWHUL�
SHPEHODMDUDQ��6HODLQ�LWX��SDGD�VDDW�JXUX�PHQ\DPSDLNDQ�PDWHUL� WHUVHEXW�
VLVZD� WHUOLKDW� IRNXV�� QDPXQ� EHEHUDSD� PHQLW� IRNXV� SHUKDWLDQ� VLVZD�
EHUNXUDQJ� VHKLQJJD� VLVZD� OHELK� PHPLOLK� XQWXN� EHUELFDUD� GHQJDQ�
WHPDQQ\D��*XUX�OHELK�EDQ\DN�PHQJJXQDNDQ�SDSDQ�WXOLV�GDQ�SHQGHNDWDQ�
NODVLNDO� GHQJDQ� PHWRGH� SHPEHODMDUDQ� FHUDPDK� XQWXN� PHQ\DPSDLNDQ�
PDWHUL�>�@��

0HQXUXW�>�@ ³3HQHUDSDQ PHWRGH�SHPEHODMDUDQ�\DQJ PHQDULN�GDQ�
DWUDNWLI� WHODK� PHQMDGL� NHEXWXKDQ� FXNXS� SHQWLQJ� GDODP� SURVHV� EHODMDU�
PHQJDMDU�� WHUOHELK� GDODP� PDWD� SHODMDUDQ� \DQJ� PHPLOLNL� PDWHUL� YLVXDO��
FRQWRKQ\D�%LRORJL´��.DUHQD� LWX� SHUOX�GLWHUDSNDQ�PHWRGH�SHPEHODMDUDQ�
EDUX� SDGD� PDWD� SHODMDUDQ� LQL�� GHQJDQ� PHQJJXQDNDQ� DSOLNDVL� EHUEDVLV�
WHNQRORJL� YLUWXDO� UHDOLW\� \DQJ� LQWHUDNWLI� 'HQJDQ� DGDQ\D� PHWRGH�
SHPEHODMDUDQ� \DQJ� LQWHUDNWLI� LQL�PHPXGDKNDQ� SHQJJXQD� GDODP�EHODMDU�
PDWHUL�WHQWDQJ�DQDWRPL�WXEXK�PDQXVLD�

3DGD� SHPEHODMDUDQ� DQDWRPL� WXEXK� PDQXVLD� VHEHOXPQ\D�
PHQJJXQDNDQ� WHNQRORJL� $XJPHQWHG� 5HDOLW\ �$5��� $XJPHQWHG� UHDOLW\
�$5�� DGDODK� WHNQRORJL� \DQJ� GDSDW�PHQJJDEXQJNDQ� VXDWX� REMHN� �'� NH�
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GDODP� OLQJNXQJDQ� Q\DWD� PHQJJXQDNDQ� PHGLD� ZHEFDP�� .HOHELKDQ
PHWRGH�DXJPHQWHG�UHDOLW\ DGDODK�WDPSLODQ�YLVXDO�\DQJ�PHQDULN��NDUHQD�
GDSDW�PHQDPSLONDQ�REMHN��'�\DQJ�VHDNDQ�± DNDQ�DGD�SDGD�OLQJNXQJDQ�
Q\DWD� >�@�� 1DPXQ�� EHOXP� DGD� PHGLD� SHPEHODMDUDQ� DQDWRPL� JLQMDO�
PHQJJXQDNDQ�9LUWXDO 5HDOLW\ �95� \DQJ�IRNXV�SDGD�RUJDQ�WHUWHQWX��

2OHK� NDUHQD� LWX�� DSOLNDVL� YLUWXDO� UHDOLW\ DQDWRPL� WXEXK�PDQXVLD�
GLEXDW�VHEDJDL�PHGLD�SHPEHODMDUDQ GDODP�PHQ\DPSDLNDQ PDWHUL�ELRORJL�
WHQWDQJ�RUJDQ�JLQMDO��$SOLNDVL�SHPEHODMDUDQ�DQDWRPL�JLQMDO�PDQXVLD� LQL�
Q\DPDQ� XQWXN� GLJXQDNDQ� NDUHQD� PHPXGDKNDQ� XVHU� PHVNLSXQ�
VHEHOXPQ\D� XVHU� EHOXP� SHUQDK� PHQJJXQDNDQ� YLUWXDO� UHDOLW\�� 3DGD�
DSOLNDVL LQL� PHQ\DMLNDQ� EDJLDQ� ± EDJLDQ� JLQMDO� EHVHUWD� IXQJVLQ\D�
PHNDQLVPH�SHPEHQWXNDQ�XULQ��JDQJJXDQ�SDGD�JLQMDO�GDQ�SHQJJDPEDUDQ�
EHUXSD�REMHN��'��

����5XPXVDQ�0DVDODK
%HUGDVDUNDQ� ODWDU� EHODNDQJ� GLDWDV� DGDSXQ� UXPXVDQ�PDVDODK� DGDODK

VHEHUDSD�PXGDK DSOLNDVL� YLUWXDO� UHDOLW\� GLJXQDNDQ� XQWXN� SHPEHODMDUDQ�
ELRORJL�WHQWDQJ�JLQMDO"

����7XMXDQ�GDQ�0DQIDDW
������7XMXDQ

'DUL� UXPXVDQ�PDVDODK� GLDWDV� PDND� WXMXDQ� GDUL� VNULSVL� LQL� DGDODK�
PHQJHWDKXL� VHEHUDSD� PXGDK� DSOLNDVL� YLUWXDO� UHDOLW\� GLJXQDNDQ� XQWXN
SHPEHODMDUDQ�ELRORJL�WHQWDQJ�JLQMDO�
������0DQIDDW

0HPEHULNDQ�SHQJDODPDQ�EDUX�GDODP�SHPEHODMDUDQ�ELRORJL�WHQWDQJ�
JLQMDO�GHQJDQ�PHQJJXQDNDQ�WHNQRORJL�YLUWXDO�UHDOLW\�

�����%DWDVDQ�0DVDODK
%DWDVDQ�PDVDODK�GDUL�SURSRVDO�LQL�\DLWX��

D��2EMHN�\DQJ�GLJXQDNDQ� \DLWX�JLQMDO� GDQ� YLUWXDO� UHDOLW\ PHQJJXQDNDQ�
JRRJOH�FDUGERDUG�

E��0DWHUL�\DQJ�GLVDPSDLNDQ�VHVXDL�GHQJDQ�NXULNXOXP�

����0HWRGRORJL�3HQHOLWLDQ
0HWRGH� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� \DLWX� 0XOWLPHGLD�

'HYHOHSPHQW�/LIH�&\FOH �0'/&���7DKDSDQ± WDKDSDQ�GDODP�0'/&�\DQJ�
WHUVXVXQ�VHFDUD�VLVWHPDWLV�DGDODK�VHEDJDL�EHULNXW�>�@�
���.RQVHS��&RQFHSW�
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7DKDS� NRQVHS�PHUXSDNDQ� WDKDS� DZDO� GDUL� VLNOXV�0'/&�� 3DGD� WDKDS�
LQL�PHQHQWXNDQ� WXMXDQ� GDQ� SHQJJXQD� GDUL� DSOLNDVL� \DQJ� DNDQ� GLEXDW��
7XMXDQ� GDUL� SHPEXDWDQ� DSOLNDVL� XQWXN� PHPEDQWX� VLVZD� GDODP�
SHPDKDPDQ�PDWHUL�ELRORJL�WHQWDQJ�JLQMDO�

���3HUDQFDQJDQ��'HVLJQ�
7DKDS�VHODQMXWQ\D�\DLWX�SHUDQFDQJDQ��GLPDQD�SDGD�WDKDS�LQL�PHPEXDW�
DUVLWHNWXU� SURJUDP�� JD\D�� WDPSLODQ� GDQ� NHEXWXKDQ� PDWHULDO�EDKDQ�
XWQXN� SURJUDP�� 'HVDLQ� \DQJ� GLJXQDNDQ� PHQJJXQDNDQ� LQWHUIDFH GDUL�
WDPSLODQ�PHQX� DSOLNDVL�� 3HUDQJNDW� \DQJ� GLJXQDNDQ� XQWXN�PHUDQFDQJ�
LQWHUIDFH \DLWX�0LFURVRIW�9LVLR�

���3HQJXPSXODQ�EDKDQ��0DWHULDO�&ROOHFWLQJ�
3DGD� WDKDS� LQL� SHQJXPSXODQ� EDKDQ� VHVXDL� GHQJDQ� NHEXWXKDQ�
\DQJGLNHUMDNDQ�� %DKDQ� ± EDKDQ� WHUVHEXW� DGDODK� DQLPDVL� GDQ� YLGHR�
VHFDUD�JUDWLV�VHVXDL�GHQJDQ�UDQFDQJDQQ\D��

���3HPEXDWDQ��$VVHPEO\�
7DKDS� DVVHPEO\ PHUXSDNDQ� SHPEXDWDQ� VHPXD� REMHN� �'� DWDX� EDKDQ�
PXOWLPHGLD��3HPEXDWDQ�DSOLNDVL�GLGDVDUNDQ�SDGD�WDKDS�GHVDLQ��VHSHUWL�
VWRU\ERDUG��EDJDQ�DOLU��GDQ�DWDX�VWUXNWXU�QDYLJDVL�

���3HQJXMLDQ��7HVWLQJ�
6HWHODK� DSOLNDVL� GLEXDW� PDND� WDKDS� VHODQMXWQ\D� \DLWX� SHUFREDDQ� DWDX�
WHVWLQJSDGD� DSOLNDVL� XQWXN� PHQJHWDKXL� EDKZD� KDVLO� DSOLNDVL� \DQJ�
GLEXDW� VHVXDL� UDQFDQJDQ�� 3HQJXMLDQ� GLODNXNDQ� GHQJDQ� XQWXN�
PHQJHWDKXL�DSDNDK�DGD�NHVDODKDQ�DWDX�WLGDN�

���3HQGLVWULEXVLDQ���'LVWULEXWLRQ�
3DGD� WDKDS� LQL� DSOLNDVL� DNDQ� GLVLPSDQ� GDODP� VXDWX� PHGLD�
SHQ\LPSDQDQ�� 7DKDS� LQL� MXJD� GDSDW� GLVHEXW� WDKDS� HYDOXDVL� XQWXN�
SHQJHPEDQJDQ�SURGXN�\DQJ�VXGDK�MDGL�VXSD\D�PHQMDGL�OHELK�EDLN��

��� 6,67(0$7,.$�3(1(/,7,$1
6HEHOXP�SHQXOLV�PHODQMXWNDQ�NH�EDE�VHODQMXWQ\D��WHUOHELK�GDKXOX�

SHQXOLV LQJLQ� PHQMHODVNDQ� WHQWDQJ� VLVWHPDWLND� SHQXOLVDQ� ODSRUDQ� WXJDV�
DNKLU� LQL�� GLPDQD DQWDUD� EDE� \DQJ� VDWX� GHQJDQ� EDE� \DQJ� ODLQ� GLVXVXQ�
VDOLQJ� EHUNDLWDQ� VDWX� VDPD ODLQQ\D�� 'LPDQD� VLVWHPDWLND� SHQXOLVDQ�
ODSRUDQ�VNULSVL�LQL��

%$%�,���3(1'$+8/8$1
'DODP� EDE� LQL� GLXUDLNDQ� WHQWDQJ� ODWDU� EHODNDQJ� SHUXPXVDQ� PDVDODK��
WXMXDQ�� PDQIDDW�� EDWDVDQ� PDVDODK�� PHWRGH� SHQHOLWLDQ�� GDQ� VLVWHPDWLND�
SHQHOLWLDQ�
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%$%�,,�� 678',�3867$.$
%DE� LQL� EHULVLNDQ� ODQGDVDQ� WHRUL� GDQ� SHQHOLWLDQ� VHEHOXPQ\D�� 3DGD�
ODQGDVDQ�WHRUL�EHULVL�PDWHUL�\DQJ�WHUNDLW�WXJDV�DNKLU�

%$%�,,,���$1$/,6,6 '$1�3(5$1&$1*$1�6,67(0
'DODP� EDE� LQL� EHULVLNDQ� SHUDQFDQJDQ� VLVWHP� \DQJ� GLEXDW� \DQJ� WHUGLUL�
GDUL� GLDJUDP�EORN�� DQDOLVLV� VLVWHP� NHEXWXKDQ� VLVWHP� IORZFKDUW� PRFN�
XS�� PDS� QDYLJDVL� FDUD� PHPEXDW� RE\HN� �'� JLQMDO� GDQ� DSOLNDVL�� FDUD�
PHPEXDW�DXGLR�GDQ�FDUD�PHPEXDW�DQLPDVL�

%$%�,9���,03/(0(17$6,�6,67(0
'L� EDE� LQL� EHULVLNDQ� WDPSLODQ� ± WDPSLODQ� \DQJ� WHODK� GLEXDW� VHVXDL�
SHUDQFDQJDQ�VLVWHP�

%$%�9���3(18783
%HULVL� NHVLPSXODQ� GDQ� MDZDEDQ� GDUL� SHUPDVDODKDQ� \DQJ� WLPEXO�
SHQ\HOHVDLDQ� SHUPDVDODKDQ� GDQ� SHUEDLNDQ� VHUWD� VDUDQ� ± VDUDQ�� XQWXN�
VLVWHP�\DQJ�GLEXDW�


