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3HQGLGLNDQ� PHPLOLNL� SHUDQ� \DQJ� VDQJDW� SHQWLQJ� GDODP� PHPEHQWXN�

PDQXVLD� \DQJ� EHUNXDOLWDV� JXQD� PHQMDODQL� NHKLGXSDQ�� 3HUDQDQ� WHUVHEXW� SHUOX�

GLSHODMDUL� GDQ� GLSDKDPL� VHGLQL� PXQJNLQ�� VHEDJDL� EHNDO� SHQJHWDKXDQ� VHUWD�

PHPEHQWXN�SROD�SLNLU�GDQ�VHEDJDL�XVDKD�XQWXN�PHQJHPEDQJNDQ�NHPDPSXDQ�GDQ�

NHFDNDSDQ�\DQJ�GLPLOLNL�VHVHRUDQJ��3HUDQDQ�SHQGLGLNDQ�WHUVHEXW�VHEDJDL�VDODK�VDWX�

FDUD�XQWXN�PHQJHPEDQJNDQ�LOPX�LOPX�SHQJHWDKXDQ��6DODK�VDWX�LOPX�SHQJHWDKXDQ�

\DQJ�HUDW�NDLWDQQ\D�GHQJDQ�SHUNHPEDQJDQ�LOPX�SHQJHWDKXDQ�GDQ�WHNQRORJL�DGDODK�

PDWHPDWLND��+DO�WHUVHEXW�VHVXDL�GHQJDQ�DSD�\DQJ�GLXQJNDSNDQ�ROHK�(FODUDVL��������

KOP�����³0DWHPDWLND�PHPLOLNL�SHUDQ�EHVDU�XQWXN�NHEHUODQJVXQJDQ�KLGXS�PDQXVLD�

NDUHQD� PDWHPDWLND� GDSDW� GLWHPXNDQ� GDODP� NHKLGXSDQ� VHKDUL�KDUL�� EDLN� NRQVHS�

PDXSXQ�DSOLNDVLQ\D��+DO�WHUVHEXW�PHQMDGLNDQ�PDWHPDWLND�VHEDJDL�LOPX�\DQJ�VDQJDW�

SHQWLQJ�XQWXN�GLSHODMDUL�GDQ�GLSDKDPL�VHMDN�GLQL´��'DUL�SHUQ\DWDDQ�WHUVHEXW�GDSDW�

GLVLPSXONDQ� EDKZD� PDWHPDWLND� PHPLOLNL� SHUDQDQ� \DQJ� VDQJDW� SHQWLQJ� EDJL�

NHKLGXSDQ�PDQXVLD�GDQ�DSOLNDVLQ\D�GDSDW�GLWHPXNDQ�GDODP�NHKLGXSDQ�VHKDUL�KDUL��

DSOLNDVL� PDWHPDWLND� GDODP� NHKLGXSDQ� VHKDUL�KDUL� \DLWX� GDSDW� PHQ\HOHVDLNDQ�

SHUPDVDODKDQ� EDLN� GL� ELGDQJ� SHUGDJDQJDQ�� NRQWUXNVL� EDQJXQDQ�� DVWURQRPL�� GDQ�

ODLQ�ODLQ��

7XMXDQ�SHPEHODMDUDQ�PDWHPDWLND�SDGD�MHQMDQJ�603�PHQXUXW�.HPHQGLNQDV�

�GDODP�6DGLNLQ��������KOP�����\DLWX���

�� 0HPDKDPL� NRQVHS� PDWHPDWLND�� PHQMHODVNDQ� NHWHUNDLWDQ� DQWDU� NRQVHS� GDQ�

PHQJDSOLNDVLNDQ�NRQVHS�DWDX�DOJRULWPD�VHFDUD�OXZHV��DNXUDW��HILVLHQ�GDQ�WHSDW�

GDODP�SHPHFDKDQ�PDVDODK���

�� 0HQJJXQDNDQ�SHQDODUDQ�SDGD�SROD�DWDX�VLIDW��PHODNXNDQ�PDQLSXODVL�PDWHPDWLND�

GDQ� PHPEXDW� JHQHUDOLVDVL�� PHQ\XVXQ� EXNWL� DWDX� PHQMHODVNDQ� JDJDVDQ� GDQ�

SHUQ\DWDDQ�PDWHPDWLND���

�� 0HPHFDKNDQ� PDVDODK� \DQJ� PHOLSXWL� NHPDPSXDQ� PHPDKDPL� PDVDODK��

PHUDQFDQJ�PRGHO� PDWHPDWLND�� PHQ\HOHVDLNDQ� PRGHO� GDQ� PHQDIVLUNDQ� VROXVL�

\DQJ�GLSHUROHK���
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�� 0HQJNRPXQLNDVLNDQ� JDJDVDQ� GHQJDQ� VLPERO�� WDEHO�� GLDJUDP� DWDX�PHGLD� ODLQ�

XQWXN�PHPSHUMHODV�NHDGDDQ�DWDX�PDVDODK���

�� 0HPLOLNL� VLNDS� PHQJKDUJDL� NHJXQDDQ� PDWHPDWLND� GDODP� NHKLGXSDQ�� \DLWX�

PHPLOLNL�UDVD�LQJLQ�WDKX��SHUKDWLDQ�GDQ�PLQDW�GDODP�PHPSHODMDUL�PDWHPDWLND�

VHUWD�VLNDS�XOHW�GDQ�SHUFD\D�GLUL�GDODP�SHPHFDKDQ�PDVDODK���

'HSGLNQDV� �GDODP� 0XO\DGL�� ������ KOP�� ���� ³0DWHUL� PDWHPDWLND� GDQ�

SHQDODUDQ�PDWHPDWLV�PHUXSDNDQ�GXD�KDO�\DQJ�WLGDN�GDSDW�GLSLVDKNDQ�NDUHQD�PDWHUL�

PDWHPDWLND� GLSDKDPL�PHODOXL� SHQDODUDQ� GDQ� SHQDODUDQ� GLSDKDPL� GDQ� GLODWLKNDQ�

PHODOXL�SHPEHODMDUDQ�PDWHPDWLND´��0HQXUXW�%DURRG\��GDODP�+LGD\DW��������KOP��

���DGD�WLJD�WLSH�XWDPD�SHQDODUDQ��\DLWX�³SHQDODUDQ�LQWXLWLI�DGDODK�SHQDODUDQ�\DQJ�

PHQGDVDU� SDGD� GXJDDQ�DVXPVL� \DQJ� EHQDU�� � SHQDODUDQ� LQGXNWLI� DGDODK� SHQDULNDQ�

NRQNOXVL� GDUL� \DQJ� NKXVXV� �FRQWRK�FRQWRK�� PHQXMX� VXDWX� NRQNOXVL� XPXP��

SHQDODUDQ�GHGXNWLI� DGDODK�SHQDULNDQ�NRQNOXVL� GDUL� \DQJ�XPXP�PHQXMX�NRQNOXVL�

NKXVXV´��'DUL�EHEHUDSD� MHQLV�SHQDODUDQ� WHUVHEXW�� MHQLV�SHQDODUDQ�\DQJ�GLJXQDNDQ�

GDODP� SHQHOLWLDQ� \DLWX� SHQDODUDQ� LQGXNWLI��+DO� WHUVHEXW� VHMDODQ� GHQJDQ� SHQGDSDW�

0DUSDXQJ� �GDODP� (FODUDVL�� ������ KOP�� ��� \DQJ� PHQ\DWDNDQ� EDKZD� ³3DGD� VDDW�

PHQJDMDUNDQ�VXDWX�NRQVHS�PDWHPDWLND��JXUX�PHPEHUL�SHOXDQJ�NHSDGD�VLVZD�XQWXN�

PHPDKDPL�NRQVHS�GHQJDQ�PHODNXNDQ�SHQJDPDWDQ�VHFDUD�FHUPDW�SDGD�NDVXV�NDVXV�

NKXVXV� \DQJ� GLEHULNDQ� VHKLQJJD�PHPSHUROHK� JHQHUDOLVDVL´�� 'DUL� XUDLDQ� GL� DWDV��

GDSDW� � GLVLPSXONDQ� EDKZD� SHQDODUDQ� LQGXNWLI� SHQWLQJ� GLPLOLNL� VLVZD�� VHKLQJJD�

GDODP� SHQHOLWLDQ� LQL� OHELK� GLIRNXVNDQ� SDGD� NHPDPSXDQ� SHQDODUDQ� LQGXNWLI�

PDWHPDWLV�VLVZD�\DQJ�PHUXSDNDQ�DVSHN�NRJQLWLI��

3DGD�NHQ\DWDDQQ\D�EHUGDVDUNDQ�VWXGL�\DQJ�GLODNXNDQ�ROHK�6XOLVWLDZDWL�SDGD�

WDKXQ������PHQXQMXNNDQ�EDKZD�NHPDPSXDQ�SHQDODUDQ�LQGXNWLI�PDWHPDWLV�VLVZD�

603� PDVLK� UHQGDK�� 0DVLK� PHQJHQDL� VWXGL� \DQJ� GLODNXNDQ� ROHK� 6XOLVWLDZDWL�

PHQJHQDL�DQDOLVLV�NHVXOLWDQ�EHODMDU�NHPDPSXDQ�SHQDODUDQ�PDWHPDWLV�VLVZD�603�

SDGD� PDWHUL� OXDV� GDQ� YROXPH� OLPDV� PHQXQMXNNDQ� EDKZD� VRDO�VRDO� SHQDODUDQ�

PDWHPDWLV� EHOXP� GLNXDVDL� ROHK� VLVZD�� KDO� LQL� WHUOLKDW� GDUL� MDZDEDQ� VLVZD� 603�

1HJHUL� ��� %DQGXQJ� \DQJ� PDPSX� PHQMDZDE� � VHEHVDU� �������� 6HODLQ� LWX�

EHUGDVDUNDQ� REVHUYDVL� \DQJ� GLODNXNDQ� ROHK� SHQHOLWL� NHWLND� SURJUDP� SHQJDODPDQ�

ODSDQJDQ��33/��GL�VHNRODK�\DQJ�GLMDGLNDQ�WHPSDW�SHQHOLWLDQ�VHUWD�SHQJDPDWDQ�GL�

VHNRODK� ODLQQ\D��GLSHUROHK� LQIRUPDVL�EDKZD�JXUX�PDWHPDWLND�PHQ\DWDNDQ�PDVLK�
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UHQGDKQ\D�SHQDODUDQ�LQGXNWLI�VLVZD��6HODLQ�LWX�PXQFXOQ\D�IDNWD�IDNWD�WHUVHEXW�WLGDN�

OHSDV�GDUL�VLVWHP�GDQ�PRGHO�SHPEHODMDUDQ�NRQYHQVLRQDO�\DQJ�GLGXJD�EHOXP�ELVD�

PHQVWLPXODVL�SHQLQJNDWDQ�NHPDPSXDQ�SHQDODUDQ�LQGXNWLI�PDWHPDWLV�VLVZD�VHFDUD�

PDNVLPDO�� +DO� WHUVHEXW� VHVXDL� GHQJDQ� SHQGDSDW� $VPRUR� ������� KOP�� ��� EDKZD�

³3HQHNDQDQ�SHPEHODMDUDQ�GL�,QGRQHVLD�OHELK�EDQ\DN�SDGD�SHQJXDVDDQ�NHWHUDPSLODQ�

GDVDU� �EDVLF� VNLOOV�� VHGDQJNDQ� SHQHUDSDQ� PDWHPDWLND� GDODP� NRQWHNV� NHKLGXSDQ�

VHKDUL�KDUL�� EHUNRPXQLNDVL� VHFDUD�PDWHPDWLV�� DWDXSXQ� EHUQDODU� VHFDUD�PDWHPDWLV�

NXUDQJ�GLWHNDQNDQ´��3HPLOLKDQ�SHQGHNDWDQ�GDQ�PRGHO�SHPEHODMDUDQ� \DQJ�VHVXDL�

GLSHUOXNDQ� DJDU� PHQGXNXQJ� WHUFDSDLQ\D� SHQLQJNDWDQ� NHPDPSXDQ� SHQDODUDQ�

LQGXNWLI�VLVZD��

6HODLQ�DVSHN�NRJQLWLI�\DQJ�EHUXSD�SHQDODUDQ�LQGXNWLI�PDWHPDWLV��DGD�DVSHN�

DIHNWLI� \DQJ� WXUXW� PHPEHULNDQ� NRQWULEXVL� WHUKDGDS� NHEHUKDVLODQ� VLVZD� GDODP�

PHQ\HOHVDLNDQ�WXJDV�VHNRODK��$VSHN�DIHNWLI�WHUVHEXW�DGDODK�VHOI�FRQFHSW��PHQXUXW�

+XUORFN� �GDODP� 5DKPDQ�� ������ KOP�� ���� VHOI�FRQFHSW� PHUXSDNDQ� JDPEDUDQ�

VHVHRUDQJ� PHQJHQDL� GLULQ\D� VHQGLUL� \DQJ� PHOLSXWL� ILVLN�� SVLNRORJLV�� VRVLDO��

HPRVLRQDO�� DVSLUDVL� GDQ� SUHVWDVL� \DQJ� WHODK� GLFDSDLQ\D�� 6HJL� ILVLN� PHOLSXWL�

SHQDPSLODQ� ILVLN�� GD\D� WDULN� GDQ� NHOD\DNDQ�� 6HGDQJ� VHJL� SVLNRORJLV� PHOLSXWL�

SLNLUDQ��SHUDVDDQ��SHQ\HVXDLDQ�NHEHUDQLDQ��NHMXMXUDQ��NHPDQGLULDQ��NHSHUFD\DDQ�

VHUWD�DVSLUDVL��'DUL�SHQGDSDW�GL�DWDV�GDSDW�GLVLPSXONDQ�EDKZD�VHOI�FRQFHSW���DGDODK�

JDPEDUDQ� VHVHRUDQJ� WHUKDGDS� GLULQ\D� \DQJ� PHOLSXWL� ILVLN�� SVLNRORJLV� GDODP�

SHPEHODMDUDQ� PDWHPDWLND� \DQJ� PHPXDW� GLPHQVL� SHQJHWDKXDQ�� KDUDSDQ� GDQ�

SHQLODLDQ���

1DPXQ� NHQ\DWDDQ� GL� ODSDQJDQ� DGDQ\D� DQJJDSDQ� QHJDWLI� VLVZD� WHUKDGDS�

PDWHPDWLND�VHEDJDL�LOPX�\DQJ�VXNDU��GDQ�UXZHW�PHQ\HEDENDQ�VLNDS�VLVZD�WHUKDGDS�

PDWHPDWLND� NXUDQJ� EDLN�� EXUXNQ\D� SDQGDQJDQ� VLVZD� WHUKDGDS� PDWHPDWLND�

PHUXSDNDQ� IDNWD�GL� ODSDQJDQ� DNDQ� UHQGDKQ\D� VHOI�FRQFHSW�PDWHPDWLV� VLVZD��+DO�

WHUVHEXW� GLSHUNXDW� GDUL� KDVLO� ZDZDQFDUD� \DQJ� GLODNXNDQ� SHQHOLWL� GHQJDQ� VLVZD��

VHEDJLDQ� EHVDU� VLVZD� WLGDN� PHQ\XNDL� PDWHPDWLND� NDUHQD� PHUDVD� SHODMDUDQ�

PDWHPDWLND�UXPLW�GDQ�VXVDK�GL�PHQJHUWL��$QJJDSDQ�WHUVHEXW�VHFDUD�WLGDN�ODQJVXQJ�

PHQJJDPEDUNDQ�EDKZD�SDQGDQJDQ�VLVZD�WHUKDGDS�PDWHPDWLND�QHJDWLI��3DQGDQJDQ�

VLVZD� \DQJ� QHJDWLI� WHUVHEXW� PHQJLQGLNDVLNDQ� EDKZD� VHOI�FRQFHSW� VLVZD� PDVLK�

UHQGDK��3HQHOLWLDQ�\DQJ�GLODNXNDQ�5XVHIIHQGL��GDODP�5DKPDWXGLQ��������KOP����
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PHQHPXNDQ�EDKZD�WHUGDSDW�EDQ\DN�RUDQJ�\DQJ�VHWHODK�EHODMDU�PDWHPDWLND�EDJLDQ�

\DQJ� WLGDN� GLSDKDPLQ\D�� EDKNDQ� EDQ\DN� NRQVHS� \DQJ� GLSDKDPL� VHFDUD� NHOLUX��

0DWHPDWLND�GLDQJJDS�VHEDJDL�LOPX�\DQJ�VXNDU��UXZHW�GDQ�EDQ\DN�PHPSHUGD\DNDQ��

'DUL�WHPXDQ�DGDQ\D�VLVZD�\DQJ�PHQJDQJJDS�PDWHPDWLND�VXNDU�GDQ�UXZHW�WHUVHEXW��

VHFDUD�WHUVLUDW�GDSDW�GLDUWLNDQ�EDKZD�VHOI�FRQFHSW�VLVZD�PDVLK�UHQGDK���

6HODLQ� LWX� MXJD� SHPEHODMDUDQ� \DQJ� GLWHUDSNDQ� ROHK� JXUX� PHPEXDW� VLVZD�

OHELK�SDVLI�� VHKLQJJD�VLVZD� WLGDN�ELVD�PHQJHNVSORLWDVL� SHQJHWDKXDQQ\D� VHKLQJJD�

KDVLO� EHODMDUQ\D� UHQGDK�� %HUGDVDUNDQ� SHQMHODVDQ� GLDWDV� SHQHOLWL� PHQ\LPSXONDQ�

EDKZD� JXUX� GLWXQWXW� DJDU� PHPLOLK� VXDWX� PRGHO� SHPEHODMDUDQ� \DQJ� GDSDW�

PHPRWLYDVL�VLVZD�DJDU�WHUOLEDW�VHFDUD�DNWLI�GDODP�SHQJDODPDQ�EHODMDU��EDLN�GDODP�

PHPEDQJXQ� NRQVHS�� PHQJHPXNDNDQ� JDJDVDQ� DWDX� LGH�� 6HODLQ� LWX� JXUX� KDUXV�

PHQJJXQDNDQ�SHPEHODMDUDQ�\DQJ�HIHNWLI�VDDW�SHPEHODMDUDQ�EHUODQJVXQJ�VHKLQJJD�

EHUGDPSDN� SDGD� KDVLO� EHODMDU� \DQJ� EDLN�� +DO� WHUVHEXW� GDSDW�PHPSHQJDUXKL� VHOI�

FRQFHSW�PDWHPDWLV�VLVZD�NH�DUDK�\DQJ�SRVLWLI��

'LOLKDW� GDUL� DVSHN�DVSHN� WHUVHEXW� GLSHUOXNDQ� PHGLD� SHPEHODMDUDQ� \DQJ�

EHULVL� WXQWXQDQ� XQWXN� VLVZD� GDODP� PHPEDQJXQ� SHPDNQDDDQ� WHUKDGDS� PDWHUL�

PDWHPDWLND�� 0HQXUXW� 6XKHUPDQ� ������� KOP�� ���� XQWXN� PHQFDSDL� WXMXDQ�

SHPEHODMDUDQ�VHFDUD�HIHNWLI��/HPEDU�.HUMD�3HVHUWD�'LGLN��/.3'��PHUXSDNDQ�VDODK�

VDWX� PHGLD� SHPEHODMDUDQ� \DQJ� EHULVL� WXQWXQDQ� XQWXN� VLVZD� GDODP� PHPEDQJXQ�

SHPDNQDDDQ� WHUKDGDS� PDWHUL� PDWHPDWLND�� 0HODOXL� SHPEHODMDUDQ� GHQJDQ� /.3'�

EHUEDVLV�NRQWHNVWXDO�WHUVHEXW��GLKDUDSNDQ�GDSDW�PHQVWLPXOXV�VLVZD�XQWXN�EHUQDODU�

GHQJDQ� PHQFRED� PHQ\HOHVDLNDQ� VRDO� \DQJ� WHUGDSDW� GDODP� � /.3'�� 6HODLQ� KDO�

WHUVHEXW�� GLKDUDSNDQ� MXJD� VLVZD� GDSDW� OHELK�PHPDKDPL�PDWHUL� VHUWD�PHQJHWDKXL�

NHJXQDDQ� GDUL� PDWHUL� PDWHPDWLND� WHUVHEXW� GDQ� GDSDW� PHQ\HOHVDLNDQ� VRDO�

PDWHPDWLND� VHUWD� PHQXDQJNDQ� JDJDVDQ� GDQ� LGH�LGH� PDWHPDWLND�� GDODP� EHQWXN�

WHUWXOLV�PDXSXQ�OLVDQ��EXNDQODK�KDO�\DQJ�PXGDK��WHWDSL�SHUOX�NHFHUPDWDQ�GDQ�GD\D�

QDODU�\DQJ�EDLN�VHKLQJJD�PHQGDSDWNDQ�NHVLPSXODQ�\DQJ�ORJLV�GDUL�GDWD�GDQ�VXPEHU�

\DQJ� UHOHYDQ� �+DHUXGLQ�� ������ KOP�� �����%HUKXEXQJDQ�GHQJDQ� KDO� WHUVHEXW�� VDDW�

PHQ\HOHVDLNDQ�SHUPDVDODKDQ�PDWHPDWLND�\DQJ�WHUGDSDW�SDGD�/.3'��NHPXQJNLQDQ�

DGD�NHVXOLWDQ�XQWXN�PHQ\HOHVDLNDQ�VHFDUD�LQGLYLGX��2OHK�NDUHQD�LWX��SDGD�SHQHOLWLDQ�

LQL� VLVZD�GDSDW�EHUGLVNXVL�PHQJHQDL�SHUPDVDODKDQ�GDODP�/.3'�EHUVDPD� WHPDQ�

VHNHORPSRN� VHVXDL� GHQJDQ� ODQJNDK�ODQJNDK� SHPEHODMDUDQ� NRRSHUDWLI� WLSH� 7KLQN�
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7DON� :ULWH� DJDU� GDSDW� PHQVWLPXOXV� VLVZD� XQWXN� EHUQDODU� GDODP� PHQ\HOHVDLNDQ�

SHUPDVDODKDQ�\DQJ�GLEHULNDQ��

%HUGDVDUNDQ�XUDLDQ�\DQJ�WHODK�GLSDSDUNDQ�GL�DWDV��SHQHOLWL�PHQGXJD�EDKZD�

VDODK�VDWX�SHQGHNDWDQ�GDQ�PRGHO�\DQJ�GDSDW�PHQLQJNDWNDQ�NHPDPSXDQ�SHQDODUDQ�

LQGXNWLI�PDWHPDWLV� VLVZD�GDQ� VHOI�FRQFHSW�DGDODK� SHQGHNDWDQ� NRQWHNWXDO� GHQJDQ�

SHPEHODMDUDQ�NRRSHUDWLI� WLSH�7KLQN�7DON�:ULWH��2OHK�NDUHQD� LWX�� SHQHOLWL� WHUWDULN�

XQWXN�PHODNXNDQ�SHQHOLWLDQ�\DQJ�EHUMXGXO�³3HQJDUXK�3HQGHNDWDQ�.RQWHNVWXDO�

GHQJDQ� 3HPEHODMDUDQ� .RRSHUDWLI� 7LSH� 7KLQN� 7DON� :ULWH� WHUKDGDS�

3HQLQJNDWDQ�.HPDPSXDQ�3HQDODUDQ�,QGXNWLI�GDQ�6HOI�&RQFHSW�6LVZD�603´�

%� ,GHQWLILNDVL�0DVDODK�

%HUGDVDUNDQ� ODWDU� EHODNDQJ� PDVDODK� \DQJ� WHODK� GLNHPXNDNDQ� GL� DWDV��

PDVDODK�GDSDW�GL�LGHQWLILNDVL�VHEDJDL�EHULNXW���

�� 0HQ\HOHVDLNDQ� VRDO� PDWHPDWLND� VHUWD� PHQXDQJNDQ� JDJDVDQ� GDQ� LGH�LGH�

PDWHPDWLND�� GDODP� EHQWXN� WHUWXOLV� PDXSXQ� OLVDQ�� EXNDQODK� KDO� \DQJ� PXGDK��

WHWDSL� SHUOX� NHFHUPDWDQ� GDQ� GD\D� QDODU� \DQJ� EDLN� VHKLQJJD� PHQGDSDWNDQ�

NHVLPSXODQ�\DQJ�ORJLV�GDUL�GDWD�GDQ�VXPEHU�\DQJ�UHOHYDQ��+DHUXGLQ��������KOP��

����� %HUKXEXQJDQ� GHQJDQ� KDO� WHUVHEXW�� VDDW� PHQ\HOHVDLNDQ� SHUPDVDODKDQ�

PDWHPDWLND� \DQJ� WHUGDSDW� SDGD� /.3'� NHPXQJNLQDQ� DGD� NHVXOLWDQ� XQWXN�

PHQ\HOHVDLNDQ�VHFDUD�LQGLYLGX��

�� 3DGD� NHQ\DWDDQQ\D� EHUGDVDUNDQ� VWXGL� \DQJ� GLODNXNDQ� ROHK� 6XOLVWLDZDWL� SDGD�

WDKXQ� ����� �GDODP�+LGD\DW�� ������ KOP�� ���PHQXQMXNNDQ� EDKZD� NHPDPSXDQ�

SHQDODUDQ� LQGXNWLI� PDWHPDWLV� VLVZD� 603� PDVLK� UHQGDK�� 0HQJHQDL� DQDOLVLV�

NHVXOLWDQ�EHODMDU�NHPDPSXDQ�SHQDODUDQ�PDWHPDWLV�VLVZD�603�SDGD�PDWHUL�OXDV�

GDQ� YROXPH� OLPDV�PHQXQMXNNDQ� EDKZD� VRDO�VRDO� SHQDODUDQ�PDWHPDWLV� EHOXP�

GLNXDVDL�ROHK�VLVZD��+DO�LQL�WHUOLKDW�GDUL�MDZDEDQ�VLVZD�603�1HJHUL����%DQGXQJ�

\DQJ�PDPSX�PHQMDZDE��VHEHVDU����������

�� 3HQHOLWLDQ� \DQJ� GLODNXNDQ� 5XVHIIHQGL� �GDODP� 5DKPDWXGLQ�� ������ KOP�� ���

PHQHPXNDQ� EDKZD� WHUGDSDW� EDQ\DN� RUDQJ� \DQJ� VHWHODK� EHODMDU� PDWHPDWLND�

EDJLDQ�\DQJ�WLGDN�GLSDKDPLQ\D��EDKNDQ�EDQ\DN�NRQVHS�\DQJ�GLSDKDPL�VHFDUD�

NHOLUX�� 0DWHPDWLND� GLDQJJDS� VHEDJDL� LOPX� \DQJ� VXNDU�� UXZHW� GDQ� EDQ\DN�

PHPSHUGD\DNDQ�� 'DUL� WHPXDQ� DGDQ\D� VLVZD� \DQJ� PHQJDQJJDS� PDWHPDWLND�
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VXNDU� GDQ� UXZHW� WHUVHEXW�� VHFDUD� WHUVLUDW� GDSDW� GLDUWLNDQ� EDKZD� 6HOI�FRQFHSW�

VLVZD�PDVLK�UHQGDK��

�� 6HODLQ� LWX� PXQFXOQ\D� IDNWD�IDNWD� WHUVHEXW� WLGDN� OHSDV� GDUL� VLVWHP� GDQ� PRGHO�

SHPEHODMDUDQ�NRQYHQVLRQDO�\DQJ�GLGXJD�EHOXP�ELVD�PHQVWLPXODVL�SHQLQJNDWDQ�

NHPDPSXDQ�SHQDODUDQ�LQGXNWLI�PDWHPDWLV�VLVZD�VHFDUD�PDNVLPDO��+DO�WHUVHEXW�

VHVXDL�GHQJDQ�SHQGDSDW�$VPRUR��������KOP�����EDKZD�SHQHNDQDQ�SHPEHODMDUDQ�

GL� ,QGRQHVLD� OHELK� EDQ\DN� SDGD� SHQJXDVDDQ� NHWHUDPSLODQ� GDVDU� �EDVLF� VNLOOV��

VHGDQJNDQ� SHQHUDSDQ� PDWHPDWLND� GDODP� NRQWHNV� NHKLGXSDQ� VHKDUL�KDUL��

EHUNRPXQLNDVL� VHFDUD� PDWHPDWLV�� DWDXSXQ� EHUQDODU� VHFDUD� PDWHPDWLV� NXUDQJ�

GLWHNDQNDQ���

&� 5XPXVDQ�0DVDODK�

%HUGDVDUNDQ� � LGHQWLILNDVL� �PDVDODK� \DQJ� � WHODK� � GLXUDLNDQ� � VHEHOXPQ\D���

DGDSXQ� UXPXVDQ�PDVDODK�PDVDODK� GDODP�SHQHOLWLDQ� LQL� GDSDW� GLMDEDUNDQ� VHEDJDL�

EHULNXW��

�� $SDNDK� SHQLQJNDWDQ� NHPDPSXDQ� SHQDODUDQ� LQGXNWLI� PDWHPDWLV� VLVZD� \DQJ�

PHPSHUROHK� SHPEHODMDUDQ�PDWHPDWLND�PHQJJXQDNDQ� SHQGHNDWDQ� NRQWHNVWXDO�

GHQJDQ��SHPEHODMDUDQ�NRRSHUDWLI�WLSH�7KLQN�7DON�:ULWH�OHELK�WLQJJL�GLEDQGLQJNDQ�

GHQJDQ���VLVZD�\DQJ�PHQGDSDWNDQ�SHPEHODMDUDQ�NRQYHQVLRQDO�"�

�� $SDNDK� VHOI�FRQFHSW� VLVZD� \DQJ� PHPSHUROHK� SHPEHODMDUDQ� PDWHPDWLND�

PHQJJXQDNDQ� SHQGHNDWDQ� NRQWHNVWXDO� GHQJDQ� � SHPEHODMDUDQ� NRRSHUDWLI� WLSH�

7KLQN�7DON�:ULWH� OHELK�EDLN�GDUL� SDGD�VLVZD�\DQJ�PHQGDSDWNDQ�SHPEHODMDUDQ�

NRQYHQVLRQDO�"�

�� $SDNDK�WHUGDSDW�NRUHODVL�SRVLWLI�DQWDUD�SHQLQJNDWDQ�SHQDODUDQ�LQGXNWLI�GDQ�VHOI�

FRQFHSW�SDGD�VLVZD�\DQJ�PHPSHUROHK�SHPEHODMDUDQ�PDWHPDWLND�PHQJJXQDNDQ�

SHQGHNDWDQ�NRQWHNVWXDO�GHQJDQ�SHPEHODMDUDQ�NRRSHUDWLI�WLSH�7KLQN�7DON�:ULWH�"�

'� 7XMXDQ�3HQHOLWLDQ�

%HUGDVDUNDQ�UXPXVDQ�PDVDODK�\DQJ�WHODK�GL�SDSDUNDQ��WXMXDQ�GDUL�SHQHOLWLDQ�

LQL�DGDODK�XQWXN����

�� 0HQJHWDKXL�SHQLQJNDWDQ�NHPDPSXDQ�SHQDODUDQ�LQGXNWLI�PDWHPDWLV�VLVZD�\DQJ�

PHPSHUROHK� SHPEHODMDUDQ�PDWHPDWLND�PHQJJXQDNDQ� SHQGHNDWDQ� NRQWHNVWXDO�

GHQJDQ� PRGHO� SHPEHODMDUDQ� NRRSHUDWLI� WLSH� 7KLQN� 7DON� :ULWH� OHELK� WLQJJL�

GLEDQGLQJNDQ�GHQJDQ�VLVZD�\DQJ�PHQGDSDWNDQ�SHPEHODMDUDQ�NRQYHQVLRQDO��
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�� 0HQJHWDKXL� VHOI�FRQFHSW� VLVZD� \DQJ� PHPSHUROHK� SHPEHODMDUDQ� PDWHPDWLND�

PHQJJXQDNDQ� SHQGHNDWDQ� NRQWHNVWXDO� GHQJDQ� � SHPEHODMDUDQ� NRRSHUDWLI� WLSH�

7KLQN� 7DON� :ULWH� OHELK� EDLN� GLEDQGLQJNDQ� GHQJDQ� VLVZD� \DQJ� PHQGDSDWNDQ�

SHPEHODMDUDQ�NRQYHQVLRQDO���

�� 0HQJHWDKXL� NRUHODVL� SRVLWLI� DQWDUD� SHQLQJNDWDQ� SHQDODUDQ� LQGXNWLI� GDQ� VHOI�

FRQFHSW�SDGD�VLVZD�\DQJ�PHPSHUROHK�SHPEHODMDUDQ�PDWHPDWLND�PHQJJXQDNDQ�

SHQGHNDWDQ�NRQWHNVWXDO�GHQJDQ��SHPEHODMDUDQ�NRRSHUDWLI�WLSH�7KLQN�7DON�:ULWH�

(� 0DQIDDW�3HQHOLWLDQ�

3HQHOLWLDQ�LQL�GLKDUDSNDQ�GDSDW�EHUPDQIDDW�EDLN�VHFDUD�WHRULWLV�PDXSXQ�

SUDNWLV��VHEDJDL�EHULNXW�

�� 6HFDUD�WHRUHWLV�SHQHOLWLDQ�LQL�GLKDUDSNDQ�GDSDW�EHUPDQIDDW�WHUXWDPD�XQWXN���

D� 0HQDPEDK�SHQJHWDKXDQ�NKXVXVQ\D�XQWXN�SHPEHODMDUDQ�PDWHPDWLND�GL�6HNRODK�

0HQHQJDK�3HUWDPD��

E� 0HPEHULNDQ�GDVDU�SHQJJXQDDQ�SHQGHNDWDQ�NRQWHNVWXDO�GHQJDQ�SHPEHODMDUDQ�

NRRSHUDWLI� WLSH� 7KLQN� 7DON� :ULWH� GDODP� SHPEHODMDUDQ� PDWHPDWLND� XQWXN�

SHQDODUDQ�LQGXNWLI��

�� 6HFDUD�SUDNWLV�SHQHOLWLDQ�LQL�GLKDUDSNDQ�GDSDW�EHUPDQIDDW�XQWXN���

D� %DJL�6LVZD�

�� 0HQLQJNDWNDQ� NHPDPSXDQ� SHQDODUDQ� LQGXNWLI� PDWHPDWLV� VLVZD� \DQJ�

PHUXSDNDQ� VDODK� VDWX� NRPSHWHQVL� \DQJ� KDUXV� GLFDSDL� GDQ� GLPLOLNL� ROHK�

VLVZD��

�� 0HQLQJNDWNDQ�NHPDPSXDQ�VHOI�FRQFHSW�SDGD�SHPEHODMDUDQ�PDWHPDWLND��

E� %DJL�*XUX�

�� 0HPEHULNDQ�LQIRUPDVL�DWDX�JDPEDUDQ�JXUX�PDWHPDWLND�GL�VHNRODK�WHUVHEXW�

XQWXN�PHQHQWXNDQ�PRGHO�SHPEHODMDUDQ��

�� 0HPEHULNDQ� LQIRUPDVL� PHQJHQDL� NHOHELKDQ� GDQ� NHNXUDQJDQ� GDUL� PRGHO�

SHPEHODMDUDQ�7KLQN�7DON�:ULWH��GDQ�SHQGHNDWDQ�NRQWHNVWXDO��

F� %DJL�3HQHOLWL�

6HEDJDL� VDUDQD� PHQJKXEXQJNDQ� DQWDUD� WHRUL� GHQJDQ� SHUPDVDODKDQ� GL�

ODSDQJDQ� VHKLQJJD� PHQGDSDWNDQ� NHVLPSXODQ� GDODP� SHQJHPEDQJDQ� SUDNWLN�

SUDNWLN� SHPEHODMDUDQ� NKXVXVQ\D� SHPEHODMDUDQ� PDWHPDWLND�� 0HQJHWDKXL�

SHQJDUXK�SHQGHNDWDQ�NRQWHNVWXDO�GHQJDQ�SHPEHODMDUDQ�NRRSHUDWLI� WLSH�7KLQN�
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7DON� :ULWH� WHUKDGDS� SHQLQJNDWDQ� NHPDPSXDQ� SHQDODUDQ� LQGXNWLI� GDQ� VHOI�

FRQFHSW�VLVZD�603��

)� 'HILQLVL�2SHUDVLRQDO�

�� 3HQGHNDWDQ�.RQWHNVWXDO�DGDODK�VXDWX�NRQVHS�EHODMDU�GLPDQD�JXUX�PHQJKDGLUNDQ�

VLWXDVL�GXQLD�Q\DWD�NH�GDODP�NHODV�GDQ�PHQGRURQJ�VLVZD�PHPEXDW�KXEXQJDQ�

DQWDUD� SHQJHWDKXDQ� \DQJ� GLPLOLNLQ\D� GHQJDQ� SHQHUDSDQQ\D� GDODP� NHKLGXSDQ�

VHKDUL�KDUL��'HQJDQ�NRQVHS�LWX��KDVLO�SHPEHODMDUDQ�GLKDUDSNDQ�OHELK�EHUPDNQD�

EDJL� VLVZD�� 3URVHV� SHPEHODMDUDQ� EHUODQJVXQJ� DODPLDK� GDODP� EHQWXN� NHJLDWDQ�

VLVZD� EHNHUMD� GDQ� PHQJDODPL�� EXNDQ� PHQWUDQVIHU� SHQJHWDKXDQ� GDUL� JXUX� NH�

VLVZD��/DQJNDK�ODQJNDK�&RQWH[WXDO�7HDFKLQJ�$QG�/HDUQLQJ��&7/��\DQJ�DNDQ�

GLODNXNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK��VHEDJDL�EHULNXW��

D� 0HQ\DPSDLNDQ�WXMXDQ�GDQ�PRWLYDVL�WHUKDGDS�VLVZD�VHEHOXP�SHPEHODMDUDQ��

E� 0HQHPXNDQ�PDVDODK�GDQ�EHUWDQ\D��

F� 6LVZD�EHUSDUWLVLSDVL�GDODP�NHORPSRN�EHODMDU�XQWXN�PHQJLGHQWLILNDVL�PDVDODK�

GDQ�PHQHPXNDQ�SHQ\HOHVDLDQ�GDUL�SHUPDVDODKDQ�\DQJ�GLEHULNDQ��

G� 0HODNVDQDNDQ�SHPEHODMDUDQ�GDODP�NHORPSRN�NHORPSRN�EHODMDU��

H� (YDOXDVL�\DLWX�GHQJDQ�PHQJKDGLUNDQ�PRGHO�GDODP�SHPEHODMDUDQ�VHEDJDL�DODW�

EDQWX� � VLVZD�� XQWXN� PHQ\LPSXONDQ� DSD� \DQJ� WHODK� GLSHODMDUL� VHODPD�

SHPEHODMDUDQ�EHUODQJVXQJ�GHQJDQ�ELPELQJDQ�JXUX��

I� 5HIOHNVL�\DQJ�GLODNXNDQ�GLDNKLU�SHPEHODMDUDQ�GHQJDQ�FDUD�PHQJHUXWNDQ�GDQ�

PHQJHYDOXDVL�NHPEDOL�SHPEHODMDUDQ�\DQJ�WHODK�GLODNXNDQ��

�� 3HPEHODMDUDQ� .RRSHUDWLI� WLSH� 7KLQN� 7DON� :ULWH�� 7KLQN� GLDUWLNDQ� GHQJDQ�

³EHUSLNLU´�� 7DON� GLDUWLNDQ� ³EHUELFDUD³� VHGDQJNDQ� :ULWH� GLDUWLNDQ� VHEDJDL�

³PHQXOLV´��MDGL�7KLQN�7DON�:ULWH�ELVD�GLDUWLNDQ�VHEDJDL�EHUSLNLU��EHUELFDUD��GDQ�

PHQXOLV��7DKDSDQ�WDKDSDQ�\DQJ�DNDQ�GLJXQDNDQ�VDDW�GLVNXVL�NHORPSRN GDODP�

SHPEHODMDUDQ�NRRSHUDWLI�WLSH�7KLQN�7DON�:ULWH��SDGD�SHQHOLWLDQ�LQL�\DLWX��

D� 7DKDS�7KLQN��EHUSLNLU����

E� 7DKDS�7DON��EHUELFDUD����

F� 7DKDS�:ULWH��PHQXOLV����

�� 3HQDODUDQ� ,QGXNWLI�� 3HQDODUDQ� DGDODK� SURVHV� EHUSLNLU� \DQJ� EHUWRODN� GDUL�

SHQJDPDWDQ�LQGHUD��SHQJDPDWDQ�HPSLULN��\DQJ�PHQJKDVLONDQ�VHMXPODK�NRQVHS�

GDQ� SHQJHUWLDQ�� %HUGDVDUNDQ� SHQJDPDWDQ� \DQJ� VHMHQLV� MXJD� DNDQ� WHUEHQWXN�
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SURSRVLVL�SURSRVLVL�\DQJ�VHMHQLV��EHUGDVDUNDQ�VHMXPODK�SURSRVLVL�\DQJ�GLNHWDKXL�

DWDX� GLDQJJDS� EHQDU�� RUDQJ� PHQ\LPSXONDQ� VHEXDK� SURSRVLVL� EDUX� \DQJ�

VHEHOXPQ\D� WLGDN� GLNHWDKXL�� 3URVHV� LQLODK� \DQJ� GLVHEXW� PHQDODU�� ,QGXNWLI�

PHUXSDNDQ�KDO�\DQJ�GDUL�NKXVXV�NH�XPXP��6HKLQJJD�GDSDW�GLNDWDNDQ�EHUSLNLU�

LQGXNWLI�DGDODK�SROD�EHUILNLU�PHODOXL�KDO�KDO�\DQJ�GDUL�NKXVXV�ODOX�GLKXEXQJNDQ�

NH� KDO�KDO� \DQJ� XPXP�� ,QGLNDWRU� SHQDODUDQ� PDWHPDWLV� GDODP� SHQHOLWLDQ� LQL�

DGDODK��VLVZD�GDSDW�

D� 0HPHULNVD�YDOLGLWDV�$UJXPHQ�

E� 0HPEXDW�DQDORJL�GDQ�*HQHUDOLVDVL�

F� 0HQDULN�NHVLPSXODQ�ORJLV�

G� 0HQJLNXWL�DWXUDQ�LQIHUHQVL�

�� 6HOI�&RQFHSW� LVWLODK� VHOI� � GDODP� SVLNRORJL� PHPLOLNL� GXD� DUWL� \DLWX� VLNDS� GDQ�

SHUDVDDQ� VHVHRUDQJ� WHUKDGDS� GLULQ\D� VHQGLUL� GDQ� VHVXDWX� NHVHOXUXKDQ� SURVHV�

SVLNRORJL�\DQJ�PHQJXDVDL�WLQJNDK�ODNX�GDQ�SHQ\HVXDLDQ�GLUL��'DODP�SHQHOLWLDQ�

LQL� VHOI�FRQFHSW� \DQJ� GLPDNVXG� DGDODK� VXDWX� SHQLODLDQ� WHUKDGDS� SHQLODLDQ�

VHVHRUDQJ� WHUKDGDS� GLULQ\D� VHQGLUL�� 3HQLODLDQ� \DQJ� GLODNXNDQ� EHUGDVDUNDQ�

SHQGDSDW�SULEDGLQ\D�PDXSXQ�RUDQJ�ODLQ�WHUKDGDS�GLULQ\D��'DODP�SHQHOLWLDQ�LQL�

SHQHOLWL�DNDQ�PHQJJXQDNDQ�WLJD�GLPHQVL�GDUL�VHOI�FRQFHSW�\DLWX��VHEDJDL�EHULNXW��

D� 3HQJHWDKXDQ�

E� +DUDSDQ��

F� 3HQLODLDQ�

�� 3HPEHODMDUDQ�NRQYHQVLRQDO�DGDODK�SHPEHODMDUDQ�ELDVD�\DQJ�GLODNVDQDNDQ�ROHK�

JXUX�SDGD�XPXPQ\D��\DLWX�SHPEHODMDUDQ�\DQJ�EHUSXVDW�SDGD�JXUX��SHUDQ�VLVZD�

KDQ\D� VHEDJDL� SHQJLNXW� NHJLWDQ� \DQJ� GLODNVDQDNDQ� JXUX�� 3HQHOLWL� KDQ\D� DNDQ�

PHQJJXQDNDQ� PHWRGH� FHUDPDK�� HNVSRVLWRUL� GDQ� WDQ\D� MDZDE� \DQJ� DNDQ�

GLODNXNDQ�SDGD�NHODV�NRQWURO��

*�6LVWHPDWLND�6NULSVL�

6LVWHPDWLND�VNULSVL�LQL�WHUGLUL�GDUL�%$%�,��3HQGDKXOXDQ�WHUGLUL�GDUL��UXPXVDQ�

PDVDODK��WXMXDQ�SHQHOLWLDQ��PDQIDDW�SHQHOLWLDQ��GHILQLVL�RSHUDVLRQDO�GDQ�VLVWHPDWLND�

VNULSVL��

%DE� ,,�� .DMLDQ� 7HRUL� WHUGLUL� GDUL�� SHQGHNDWDQ� NRQWHNVWXDO�� SHPEHODMDUDQ�

NRRSHUDWLI� � WLSH� 7KLQN� 7DON� :ULWH�� NHPDPSXDQ� SHQDODUDQ� LQGXNWLI� PDWHPDWLV��
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NHPDPSXDQ� VHOI�FRQFHSW�� SHPEHODMDUDQ� NRQYHQVLRQDO�� KDVLO� SHQHOLWLDQ� \DQJ�

UHOHYDQ��NHUDQJND�SHPLNLUDQ��DVXPVL�GDQ�KLSRWHVLV��

� %DE�,,,��0HWRGH�3HQHOLWLDQ�WHUGLUL�GDUL��PHWRGH�SHQHOLWLDQ��GHVDLQ�SHQHOLWLDQ��

VXEMHN�GDQ�REMHN�SHQHOLWLDQ�� SHQJXPSXODQ�GDWD�GDQ� LQVWUXPHQ�SHQHOLWLDQ�� WHNQLN�

DQDOLVLV�GDWD�GDQ�SURVHGXU�SHQHOLWLDQ��

%DE�,9��+DVLO�3HQHOLWLDQ�GDQ�3HPEDKDVDQ�WHUGLUL�GDUL��KDVLO�SHQHOLWLDQ�\DQJ�

PHPDSDUNDQ�SHQHOLWLDQ�\DQJ�WHODK�GLODNXNDQ�GDQ�KDVLO�SHQJXMLDQ�KLSRWHVLV�GDUL�GDWD�

\DQJ�GLSHUROHK��3HPEDKDVDQ�SHQHOLWLDQ�\DQJ�PHPDSDUNDQ�WHPXDQ�\DQJ�GLSHUROHK�

VHODPD�SHQHOLWLDQ�GLODNVDQDNDQ����

%DE�9��.HVLPSXODQ�GDQ�6DUDQ�WHUGLUL�GDUL��.HVLPSXODQ�GDUL�KDVLO�SHQHOLWLDQ�

\DQJ� WHODK� GLODNXNDQ�� GDQ� VDUDQ� � GLDQWDUDQ\D�� VDUDQ� EDJL� JXUX� \DQJ� DNDQ�

PHQJJXQDNDQ��SHQGHNDWDQ�NRQWHNVWXDO�GHQJDQ�SHPEHODMDUDQ�NRRSHUDWLI�WLSH�7KLQN�

7DON� :ULWH�� VDUDQ� SHUEDLNDQ� GDUL� NHQGDOD� \DQJ� GLKDGDSL� VHODPD� SHQHOLWLDQ�

EHUODQJVXQJ��GDQ�VDUDQ�EDJL�SHQHOLWL�ODLQ��


