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3HQHOLWLDQ� LQL� GLODNXNDQ�XQWXN�PHQJHWDKXL�� ���� SHUVHQWDVH� VLVZD� \DQJ�SDKDP�NRQVHS��

WLGDN�SDKDP�NRQVHS�GDQ�PHQJDODPL�PLVNRQVHSVL�SDGD�PDWHUL� VLVWHP�SHUHGDUDQ�GDUDK� VHUWD� ����

NRQVHS� GLPDQD� VLVZD� PHQJDODPL� NHVDODKDQ� GDODP� PHQMDZDE� EXWLU� VRDO� SDGD� PDWHUL� WHUVHEXW�

6XEMHN�SHQHOLWLDQ�\DLWX�VLVZD�NHODV�;,�,3$�60$�1���5RQJNRS��GHQJDQ�MXPODK����VLVZD��'DWD�

SHQHOLWLDQ� GLNXPSXONDQ� GHQJDQ� PHQJJXQDNDQ� WHNV� REMHNWLI� EHUXSD� VRDO� SLOLKDQ� JDQGD� \DQJ�

GLVHUWDL� GHQJDQ� UHVSRQ� &5,� � GHQJDQ� VNDOD� ���� SDGD� VHWLDS� VRDOQ\D�� 'DWD� GLDQDOLVLV� GHQJDQ�

PHPEDQGLQJNDQ� EHQDU�VDODK� MDZDEDQ� VLVZD� GHQJDQ� WLQJNDW� NH\DNLQDQ� MDZDEDQ� SDGD� VHWLDS�

VRDOQ\D�� +DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD� GLWHPXNDQ� PLVNRQVHSVL� SDGD� EHEHUDSD� NRQVHS�

VLVWHP� SHUHGDUDQ� GDUDK \DQJ� GLDODPL� VLVZD� NHODV� ;,� ,3$� 60$� 1� �� 5RQJNRS�� \DLWX� VHEHVDU�

������� DGDSXQ�VLVZD�\DQJ�WHODK�SDKDP�NRQVHS�VHEHVDU�������� GDQ�WLGDN�SDKDP�NRQVHS�VHEHVDU�

�������� 6XENRQVHS� \DQJ� EDQ\DN� PHQJDODPL� NHVDODKDQ� GDODP� SURVHV� PHQMDZDE� VRDO�

GLDQWDUDQ\D�DGDODK�VXENRQVHS�IXQJVL�SHQ\XVXQ�SODVPD�GDUDK�

.DWD�NXQFL��PLVNRQVHSVL��FHUWDLQW\�RI�UHVSRQVH�LQGH[��VLVWHP�SHUHGDUDQ�GDUDK
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$� /DWDU�%HODNDQJ

6HLULQJ� SHUNHPEDQJDQ� ]DPDQ�� GXQLD� SHQGLGLNDQ� SXQ� PHQJDODPL� SHUNHPEDQJDQ� GDUL�

PDVD�NH�PDVD��3HUNHPEDQJDQ�GL� GXQLD�SHQGLGLNDQ�PHOLSXWL�PDWHUL�� NRQVHS�PDXSXQ�SURVHV�

SHPEHODMDUDQQ\D��3HPEHODMDUDQ�DGDODK�SURVHV�LQWHUDNVL�DQWDUD�JXUX�GDQ�PXULG�GHQJDQ�WXMXDQ�

XWDPD�XQWXN�WUDQVIHU�LOPX�SHQJHWDKXDQ�GDUL�JXUX�NHSDGD�PXULG��3HUNHPEDQJDQ�\DQJ�WHUMDGL�

GL�GXQLD�VDLQV�KDUXV�GLLNXWL�GHQJDQ�DGDQ\D�SHUNHPEDQJDQ�SDGD�SHQGLGLNDQ�VDLQV��6DODK�VDWX�

WXMXDQ� SHPEHODMDUDQ� VDLQV� DGDODK� DJDU� VLVZD� PDX� GDQ� PDPSX� XQWXN� PHPDKDPL� NRQVHS��

NHWHUNDLWDQ�DQWDUNRQVHS�GDQ�DSOLNDVL�NRQVHS�VDLQV�GDODP�NHKLGXSDQ�VHKDUL�KDUL��.HPHPSXDQ�

VLVZD� GDODP� PHPDKDPL� NRQVHS� PHUXSDNDQ� KDO� \DQJ� VDQJDW� SHQWLQJ� NDUHQD� PHUXSDNDQ�

ODQGDVDQ� EHUSLNLU�� VHKLQJJD� VLVZD� WLGDN� KDQ\D� VHNHGDU� PHQJKDIDO� NRQVHS� VDMD� �'DKDU��

������������

3HPDKDPDQ� NRQVHS� ELRORJL� VHEDJDL� VDODK� VDWX� FDEDQJ� VDLQV� VDQJDW� GLSHUOXNDQ� GDODP�

SURVHV�SHQHUDSDQ�GDQ�SHQJLQWHJUDVLDQ� WHNQRORJL�GHQJDQ�DODP�GDODP�NHKLGXSDQ� VHKDUL�KDUL��

3HPDKDPDQ� NRQVHS� VDLQV� ELRORJL� \DQJ� EDLN� GDQ� EHQDU� GDSDW� PHPEDQWX� VLVZD�

PHGHVNULSVLNDQ��PHQJDQDOLVLV�GDQ�PHQJKXEXQJNDQ�DQWDUNRQVHS�XQWXN�PHQMHODVNDQ�SHULVWLZD�

DODP� \DQJ� WHUMDGL� GDODP� NHKLGXSDQ� VHKDUL�KDUL� �:LQDK\X�� ���������� 7HNDGDQJ� WHUGDSDW�

SHUEHGDDQ� DQWDUD� NRQVHS� LOPLDK� GHQJDQ� NRQVHS� \DQJ� GLWHULPD� VLVZD� GDODP� SHPEHODMDUDQ��

3HUEHGDDQ�NRQVHS�LOPLDK�\DQJ�GLVHEXW�VHEDJDL�PLVNRQVHSVL��&RQWRK�\DQJ�GLWHPXL�PLVDOQ\D�

DQJJDSDQ� EDKZD� GDODP� SURVHV� IRWRVLQWHVLV� FDKD\D� GLXEDK� PHQMDGL� PDNDQDQ�� SURVHV�
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IRWRVLVWHVLV�KDQ\D�GDSDW�WHUMDGL�MLND�DGD�FDKD\D��FDKD\D�PHPEXDW�WXPEXKDQ�OHELK�VHKDW�NXDW�

GDQ�VHJDU��.HWLGDNFRFRNDQ�DQWDUD�NRQVHS�LOPLDK�\DQJ�GLSDNDL�ROHK�SDUD�DKOL�GHQJDQ�NRQVHS�

\DQJ�GLSDKDPL�ROHK�VLVZD�GDSDW�PHQ\HEDENDQ�WHUMDGLQ\D�PLVNRQVHSVL��%HUJ����������

0LVNRQVHSVL� LQL� GDSDW� WHUMDGL� NHWLND� JXUX�PHPEHULNDQ� NRQVHS� EDUX� \DQJ� WLGDN� VHVXDL�

GHQJDQ�NRQVHS�\DQJ�GLSDKDPL�GDQ�WHODK�WHUEHQWXN�SDGD�GLUL�VLVZD�EHUGDVDUNDQ�SHQJDODPDQ�

EHODMDUQ\D�� -DGL��PXQFXOQ\D�PLVNRQVHSVL� GDODP� SHPEHODMDUDQ� OHELK� EDQ\DN�GLKDVLONDQ� GDUL�

SURVHV� EHODMDU� \DQJ� VDODK� SDGD� WDKDS� DWDX� WLQJNDW� VHEHOXPQ\D�� 6XSDUQR� ����������

PHQMHODVNDQ� EDKZD� SDUD� DKOL� PHPEDJL� SHQ\HEDE� PLVNRQVHSVL� PHQMDGL� EHEUDSD� KDO�� \DLWX�

VLVZD� LWX� VHQGLUL��JXUX��EXNX� WHNV�GDQ�PHWRGH�SHPEHODMDUDQ� \DQJ�GLJXQDNDQ�ROHK�JXUX�GDQ�

VLVZD� GDODP� SURVHV� SHPEHODMDUDQ�� $GDQ\D� PLVNRQVHSVL� SDGD� SURVHV� SHPEHODMDUDQ� KDUXV�

GLWDQJDQL�GHQJDQ�EHQDU��0LVNRQVHSVL�SDGD�VXDWX�NRQVHS�\DQJ�GLELDUNDQ�DNDQ�PHQLPEXONDQ�

PDVDODK� EDJL� VLVZD� GL� NRQVHS�NRQVHS� ODLQQ\D� \DQJ� WHUNDLW� GHQJDQ� NRQVHS� WHUVHEXW��

0LVNRQVHSVL�GDODP�SHPEHODMDUDQ� MXJD�DNDQ�PHQJJDQJJX�SHPLNLUDQ�VLVZD�GDODP�PHQHULPD�

SHQJHWDKXDQ�EHULNXWQ\D�GDQ�ELDVDQ\D�NHVDODKDQ�WHUVHEXW�EHUVLIDW�SHUPDQHQ�GDODP�SHPLNLUDQ�

VLVZD�GDQ�VDQJDW�VXOLW�XQWXN�GLOXUXVNDQ�NHPEDOL��0LVNRQVHSVL�GDSDW�PHQJKDPEDW�SHQHULPDDQ�

GDQ� DVLPLODVL� SHQJHWDKXDQ� \DQJ� EDUX� GDODP� GLUL� VLVZD�� VHKLQJJD� EHUSHQJDUXK� SDGD�

NHEHUKDVLODQ�VLVZD�GDODP�SURVHV�EHODMDU�OHELK�ODQMXW��.XVWL\DK�������� +DO�LQL�PDVLK�WHUMDGL�

GL� EHEHUDSD� VHNRODK� SDGD� PDWHUL� WHUWHQWX�� 6HSHUWL� \DQJ� WHUMDGL� GL� 60$� 1� �� 5RQJNRS�

*XQXQJNLGXO�

%HUVXPEHU�GDUL�DSOLNDVL�3$0(5�\DQJ�GLULOLV�ROHK�3XVSHQGLN�%163�XQWXN�WDKXQ�DMDUDQ�

���������� GDQ� ����������� DQDOLVLV� GD\D� VHUDS� SHPEHODMDUDQ� ELRORJL� SDGD� 0DWHUL� 6LVWHP�

3HUHGDUDQ� 'DUDK GDODP� � WDKXQ� EHUWXUXW�WXUXW� GL� 60$� 1� �� 5RQJNRS� *XQXQJNLGXO�

EHUGDVDUNDQ�QLODL�8MLDQ�1DVLRQDO�GLSHUROHK�GDWD�VHEDJDL�EHULNXW��3DGD�WDKXQ������������GD\D�
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VHUDS� XQWXN� LQGLNDWRU� ³GLVDMLNDQ� GHVNULSVL� JDQJJXDQ�SHQ\DNLW� SDGD� VLVWHP� SHUHGDUDQ� GDUDK�

PDQXVLD�� SHVHUWD� GLGLN GDSDW� PHQHQWXNDQ� MHQLV� SHQ\DNLWQ\D´� GL� WLQJNDW� VHNRODK� VHEHVDU

�������� GL� WLQJNDW� NDEXSDWHQ� VHEHVDU� �������� GL� WLQJNDW� SURSLQVL� VHEHVDU� ������� GDQ� GL�

WLQJNDW� QDVLRQDO� VHEHVDU� �������� 3DGD� WDKXQ� ����������� GD\D� VHUDS� XQWXN� LQGLNDWRU�

³PHQMHODVNDQ�PHNDQLVPH�SHPEHNXDQ�GDUDK�GDUL�EDJDQ�\DQJ�GLWHQWXNDQ´�GL� WLQJNDW�VHNRODK�

VHEHVDU� �������� GL� WLQJNDW� NDEXSDWHQ� VHEHVDU� �������� GL� WLQJNDW� SURSLQVL� VHEHVDU� �������

GDQ�GL� WLQJNDW�QDVLRQDO�VHEHVDU���������$QDOLVLV�GD\D�VHUDS�0DWD�3HODMDUDQ�%LRORJL�0DWHUL�

6LVWHP� 3HUHGDUDQ� 'DUDK FHQGHUXQJ�PHQJDODPL� SHQXUXQDQ� GDODP� GXD� WDKXQ� WHUDNKLU�� DNDQ�

WHWDSL�KDO�WHUVHEXW�EHUODNX�XQWXN�LQGLNDWRU VRDO \DQJ�EHUEHGD�SXOD�

.ULWHULD�.HWXQWDVDQ�0LQLPDO��..0��\DQJ�EHUODNX�GL�60$�1���5RQJNRS�*XQXJNLGXO�

DGDODK����GHQJDQ� VNDOD� QLODL� ������\DQJ�GLGDVDUNDQ�SDGD�NHWHQWXDQ\DQJ� WHODK�GLGHWDSDNDQ�

ROHK�VHNRODK��+DVLO�EHODMDU�ELRORJL�GL�NHODV�;��;,�,3$�PDXSXQ�;,,� ,3$�VHFDUD�NHVHOXUXKDQ�

VXGDK� EDLN�� KDQ\D� VDMD� EHEHUDSD� PDWHUL� \DQJ� GLVDPSDLNDQ� EHOXP� PHQGHWDLO� PHQJLQJDW�

WHUEDWDVQ\D�ZDNWX�EHODMDU�GL�VHNRODK��+DO� LQL�� MXJD�EHULPEDV�SDGD�PDWD�SHODMDUDQ�ELRORJL�GL�

60$�1���5RQJNRS�*XQXJNLGXO�� VDODK�VDWXQ\D�PDWHUL�6LVWHP�3HUHGDUDQ�'DUDK�GL�NHODV�;,�

,3$�� 3HQ\DPSDLDQ� PDWHUL� VHFDUD� GHWDLO� VDQJDW� GLSHUOXNDQ� XQWXN� SHPDKDPDQ� VLVZD��

PHQJLQJDW� NDUDNHULVWLN� WLDS� LQGLYLGX� �VLVZD�� \DQJ� VDWX� EHUEHGD� GHQJDQ� \DQJ� ODLQQ\D�

7HUEDWDVQ\D� ZDNWX� \DQJ� WHUVHGLD� GL� VHNRODK� GLEDQGLQJNDQ� GHQJDQ� PDWHUL� \DQJ� KDUXV�

GLSHODMDUL� EHUDNLEDW� SDGD� PHWRGH� HYDOXDVL� SHPEHODMDUDQ� \DQJ� GLODNXNDQ�� (YDOXDVL� \DQJ�

GLJXQDNDQ� SDGD� EDE� 6LVWHP� 3HUHGDUDQ� 'DUDK� GL� NHODV� ;,� ,3$� 60$� 1� �� 5RQJNRS�

*XQXQJNLGXO� GDODP� GXD� WDKXQ� WHUDNKLU� EHUXSD� SHQXJDVDQ� \DQJ� WHUNDLW� GHQJDQ� PDWHUL�

WHUVHEXW�
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0HWRGH�HYDOXDVL�WHUVHEXW�MXJD�WHODK�GLVHVXDLNDQ�GHQJDQ�PHWRGH�SHPEHODMDUDQQ\D�\DQJ�

VHEDJLDQ�GLWHUDSNNDQ�GDODP�EHQWXN�SUDNWLNXP�GDQ�GLVNXVL�NHORPSRN��0HWRGH�SHPEHODMDUDQ�

\DQJ�GLWHUDSNDQ�GL�60$�1���5RQJNRS�*XQXQJNLGXO�GLVHVXDLNDQ�GHQJDQ�NHEXWXKDQ�EHODMDU�

VLVZD��6LVZD�NHODV�;�PHQJJXQDNDQ�PHWRGH�GLUHFW�LQVWUXFWLRQ��REVHUYDVL�VHGHUKDQD�GDQ�EUDLQ�

VWRUPLQJ��3HPLOLKDQ�PHWRGH�PHWRGH�\DQJ�VHGHUKDQD�WHUVHEXW�GLNDUHQDNDQ�GL�NHODV�;�EHOXP�

DGD�SHQMXUXVDQ�NHODV�� VHKLQJJD� WLGDN� WHUODOX�PHPEHUDWNDQ�EDJL� VLVZD�GDODP�EHODMDU��6LVZD�

NHODV� ;,� PHQJJXQDNDQ� PHWRGH� SUDNWLNXP�� VLPXODVL�� GLVNXVL� EHUNHORPSRN� GDQ� SUHVHQWDVL�

VHUWD� WDQ\D�MDZDE��+DO� WHUVHEXW� GLNDUHQDNDQ� GL NHODV�;,� VXGDK� GLODNXNDQ� SHQMXUXVDQ� NHODV�

,3$�GDQ�,36��VHKLQJJD�VLVZD�GLKDUDSNDQ��PDPSX�PHPDKDPL�PDWHUL�SHODMDUDQ�ELRORJL�GHQJDQ�

EDLN� GDQ� EHQDU�� $GDSXQ� VLVZD� NHODV� ;,,�� NKXVXVQ\D� GL� VHPHVWHU� JHQDS� OHELK� EDQ\DN�

PHQJJXQDNDQ� PHWRGH� ODWLKDQ� VRDO� GDQ� GLEDKDV� EHUVDPD�VDPD� XQWXN� PHPSHUVLDSNDQ� GLUL�

PHQJKDGDSL�8MLDQ�1DVLRQDO�

(YDOXDVL� KDVLO� EHODMDU� ELRORJL� GL� 60$� 1� �� 5RQJNRS� *XQXQJNLGXO� GLODNXNDQ� VHWLDS�

DNKLU� EDE� �8ODQJDQ�+DULDQ��� QDPXQ� WLGDN� VHPXDQ\D� GLODNXNDQ� GHQJDQ�PHQJJXQDNDQ� VRDO�

VRDO� SLOLKDQ� JDQGD� GDQ�DWDX� HVD\�� $GD� SHQLODLDQ� ODLQQ\D� GLDPELO� GDUL� NHJLDWDQ� SUDNWLNXP��

SHQXJDVDQ� PDXSXQ� XMLDQ� OLVDQ�� 6HEHOXP� PHODQMXWNDQ� NH� EDE� EHULNXWQ\D� EDJL� VLVZD� \DQJ�

WHODK�WXQWDV�ELDVDQ\D�GLEHULNDQ�WXJDV�LQGLYLGXDO��SHQJD\DDQ���$GDSXQ�EDJL�VLVZD�\DQJ�EHOXP�

WXQWDV�ELDVDQ\D�GLPLQWD�XQWXN�PHQJHUMDNDQ�XODQJ�VRDO�XODQJDQ�KDULDQ�VHFDUD�WDNH�KRPH�GDQ�

KDVLOQ\D�GLJXQDNDQ�VHEDJDL�QLODL�UHPHGLDO��%HUGDVDUNDQ�NDVXV�WHUVHEXW��PDND�SHUOX�GLODNXNDQ�

SHQHOLWLDQ� PHQJHQDL� SHPDKDPDQ� VLVZD� NHODV� ;,� ,3$� WHUKDGDS� PDWHUL� 6LVWHP� 3HUHGDUDQ�

'DUDK�� DSDNDK� VLVZD� NHODV� ;,� ,3$� 60$� 1� �� 5RQJNRS� *XQXQJNLGXO� WHODK� SDKDP�� WLGDN�

SDKDP�DWDX�PHQJDODPL�NHVDODKSDKDPDQ��PLVNRQVHSVL��WHUKDGDS�PDWHUL�SHODMDUDQ�WHUVHEXW�
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6DODK� VDWX�PHWRGH� \DQJ� GDSDW� GLJXQDNDQ� XQWXN�PHQJLGHQWLILNDVL� PLVNRQVHSVL� DGDODK�

&HUWDLQW\� RI� 5HVSRQVH� ,QGH[ �&5,���0HWRGH� LQL� VHNDLJXV� GDSDW� PHPEHGDNDQ� DQWDUD� VLVZD�

\DQJ� WDKX� NRQVHS�� PHQJDODPL� PLVNRQVHSVL� GDQ� WLGDN� WDKX� NRQVHS�� 0HQXUXW� +DVDQ� HW� DO��

����������� PHWRGH� &5,� EHUVLIDW� VHGHUKDQD� GDQ� HIHNWLI� GLJXQDNDQ� XQWXN� PHQJXNXU�

PLVNRQVHSVL� \DQJ� WHUMDGL� SDGD� VLVZD� GHQJDQ� PHQJJXQDNDQ� VNDOD� NH\DNLQDQ�NHSDVWLDQ�

MDZDEDQ� \DQJ� GLEHULNDQ� ROHK� VLVZD� SDGD� VHWLDS� VRDO�� 1LODL� &5,� \DQJ� UHQGDK�PHQDQGDNDQ�

NHWLGDN\DNLQDQ�NRQVHS�SDGD�GLUL�VLVZD�GDODP�PHQMDZDE�VRDO��VLVZD�PHQMDZDE�VRDO�GHQJDQ�

WHEDNDQ� VHPDWD��� 1LODL� &5,� \DQJ� WLQJJL� PHQDQGDNDQ� EDKZD� VLVZD� \DNLQ� WHODK� WDKX� DNDQ�

NRQVHS�PDWHUL� \DQJ� GLDMDUDNDQ� VHKLQJJD� VLVZD�PHQMDZDE� VRDO� VHVXDL� GHQJDQ� NRQVHS� \DQJ�

GLSDKDPLQ\D� WDQSD� DGD� XQVXU� WHEDNDQ�� 0HWRGH� LQL� HIHNWLI� GLJXQDNDQ� XQWXN� PHQGLDJQRVLV�

VLVZD�DNDQ�SHPDKDPDQ�VXDWX�NRQVHS��DSDNDK�GLD�SDKDP��PHQJDODPL�PLVNRQVHSVL�DWDX�WLGDN�

SDKDP�GHQJDQ�PDWHUL�SHODMDUDQ�

%� ,GHQWLILNDVL�0DVDODK

%HUGDVDUNDQ� ODWDU� EHODNDQJ� \DQJ� WHODK� GLMHODVNDQ�� PDND� SHQXOLV� PHQJLGHQWLILNDVL�

PDVDODK�VHEDJDL�EHULNXW�

�� 7HUEDWDVQ\D�ZDNWX�EHODMDU�\DQJ� WHUVHGLD�EDJL�VLVZD�GL�VHNRODK�XQWXN�PHPDKDPL�PDWHUL�

SHODMDUDQ�\DQJ�NRPSOHNV�VHSHUWL�PDWHUL�6LVWHP�3HUHGDUDQ�'DUDK�

�� %HUGDVDUNNDQ� KDVLO� REVHUYDVL�� HYDOXDL� SHPEHODMDUDQ� PDWHUL� 6LVWHP� 3HUHGDUDQ� 'DUDK�

GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� SHQXJDVDQ� \DQJ� PHUXSDNDQ� NHODQMXWDQ� GDUL� NHJLDWDQ�

SUDNWLNXP�GDQ�GLVNXVL�NHORPSRN�

�� +DVLO� DQDOLVLV� GD\D� VHUDS� 8MLDQ� 1DVLRQDO� �81� \DQJ�PHQJDODPL� SHQXUXQDQ GDUL� WDKXQ

DMDUDQ ��������� GDQ ���������� SDGD�0DWHUL� 6LVWHP� 3HUHGDUDQ� 'DUDK� \DQJ� PHPLOLNL�

NHVHQMDQJDQ��WHWDSL�XQWXN�LQGLNDWRU�VRDO�\DQJ�EHUEHGD�SXOD�



ϲ

&� %DWDVDQ�0DVDODK

'LNDUHQDNDQ� OXDVQ\D�SHUPDVDODKDQ� \DQJ� WHUNDLW� SDGD�NDMLDQ�SHQHOLWLDQ� LQL��PDND�GDUL�

LWX�SHQHOLWLDQ�LQL�GLEDWDVL�SDGD�

�� 0HWRGH�\DQJ�GLJXQDNDQ�XQWXN�PHQJDQDOLVLV�PLVNRQVHSVL�\DQJ�WHUMDGL�SDGD�VLVZD�DGDODK�

&HUWDLQW\�RI�5HVSRQVH�,QGH[ �&5,��

�� 0DWHUL�\DQJ�GLMDGLNDQ�EDKDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�6LVWHP�3HUHGDUDQ�'DUDK�

�� 6XEMHN�SHQHOLWLDQ�DGDODK�VLVZD�NHODV�;,�,3$�60$�1���5RQJNRS�*XQXQJNLGXO�

'� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ� LGHQWLGILNDVL� GDQ� EDWDVDQ� PDVDODK� GLDWDV�� PDND� UXPXVDQ� PDVDODK� \DQJ�

GDSDW�GLWHOLWL�DGDODK�VHEDJDL�EHULNXW�

�� %HUDSDNDK� SHUVHQWDVH� VLVZD� NHODV� ;,� ,3$� 60$� 1� �� 5RQJNRS� \DQJ� WDKX� NRQVHS��

PLVNRQVHSVL�GDQ�WLGDN�WDKX�NRQVHS�0DWHUL�6LVWHP�3HUHGDUDQ�'DUDK�GHQJDQ�&HUWDLQW\�RI�

5HVSRQVH�,QGH[ �&5,�"

�� 3DGD� VXE� NRQVHS� DSDNDK� VLVZD� SDOLQJ� EDQ\DN�PHQJDODPL� NHVDODKDQ� GDODP�PHQMDZDE�

VRDO�VRDO�0DWHUL�6LVWHP�3HUHGDUDQ�'DUDK"

(� 7XMXDQ�3HQHOLWLDQ

7XMXDQ�GLODNXNDQQ\D�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQJHWDKXL�

�� 3HUVHQWDVH� VLVZD� NHODV� ;,� ,3$� 60$� 1� �� 5RQJNRS� \DQJ� WDKX� NRQVHS�� PHQJDODPL�

PLVNRQVHSVL� GDQ� WLGDN� WDKX� NRQVHS� SDGD� PDWHUL� 6LVWHP� 3HUHGDUDQ� 'DUDK� GHQJDQ�

&HUWDLQW\�RI�5HVSRQVH�,QGH[ �&5,��

�� 6XE�NRQVHS�\DQJ�SDOLQJ�EDQ\DN�WHUGDSDW�NHVDODKDQ�GDODP�PHQMDZDE�VRDO�PDWHUL�6LVWHP�

3HUHGDUDQ�'DUDK��



ϳ

)� 0DQIDDW�3HQHOLWLDQ

+DVLO�SHQHOLWLDQ�LQL�GLKDUDSNDQ�GDSDW�PHPEHULNDQ�PDQIDDW�EDJL�

�� 3HQHOLWL�� \DLWX�PHPEHULNDQ� WDPEDKDQ�ZDZDVDQ�NHLOPXDQ�GDQ�SHQJDODPDQ�\DQJ�GDSDW�

GLJXQDNDQ� VHEDJDL� EHNDO� FDORQ� JXUX� XQWXN� PHPDKDPL� NRQVHS� SHPEHODMDUDQ� GHQJDQ�

EDLN�GDQ�EHQDU�VHKLQJJD�WLGDN�WHUMDGL�PLVNRQVHSVL�

�� *XUX��\DLWX�VHFDUD�SUDNWLV�XQWXN�GLJXQDNDQ�VHEDJDL�EDKDQ�DFXDQ�GDODP�PHODNVDQDNDQ�

SHPEHODMDUDQ� GDQ� PHQJHWDKXL� OHWDN� WHUMDGLQ\D� PLVNRQVHSVL� VLVZD� VHKLQJJD� GDSDW�

GLODNXNDQ�WLQGDNDQ�OHELK�GLQL�GDODP�SHODNVDQDDQ�SHPEHODMDUDQ�

�� 6LVZD�� \DLWX�PHQLQJNDWNDQ� SHPDKDPDQ� NRQVHS� DJDU� WLGDN� WHUMDGL�PLVNRQVHSVL�PDWHUL�

VHKLQJJD�PDPSX�PHQLQJNDWNDQ�KDVLO�EHODMDU�VLVZD�

�� 6HNRODK�� \DLWX� VHEDJDL� VDODK� VDWX� EDKDQ� LQIRUPDVL� GDQ� VHEDJDL� EDKDQ� DFXDQ� XQWXN�

PHQJRQWURO� SURVHV� SHPEHODMDUDQ� VHKLQJJD� GLKDUDSNDQ� GDSDW� PHQLQJNDWNDQ� SURVHV�

SHPEHODMDUDQ� VHKLQJJD� PDPSX� PHQLQJNDWNDQ� NXDOLWDV� GDQ� PXWX� SHPEHODMDUDQ� GL�

VHNRODK�

�� 3HQHOLWL� ODQMXWDQ�� \DLWX� VHEDJDL� EDKDQ� DFXDQ� GDQ� WRORN� XNXU� MLND� DNDQ� GLODNXNDQ�

SHQHOLWLDQ�ODQMXWDQ�

*� 'HILQLVL�2SHUDVLRQDO

'HILQLVL� RSHUDVLRQDO� GDODP� SHQHOLWLDQ� LQL� GDSDW� PHPEHULNDQ� SHQMHODVDQ� WHUKDGDS�

EHEHUDSD�SHQJHUWLDQ�GDQ�LVWLODK�\DQJ�GLMHODVNDQ�ROHK�SHQHOLWL��$GDSXQ�SHQMHODVDQQ\D�DGDODK�

VHEDJDL�EHULNXW�

�� 0LVNRQVHSVL�DGDODK�NHVDODKSDKDPDQ�\DQJ�WHUMDGL�SDGD�VLVZD�GDODP�PHPDKDPL�0DWHUL�

6LVWHP� 3HUHGDUDQ� 'DUDK� \DQJ� GLNXNXU� GHQJDQ� PHQJJXQDNDQ� WHNQLN� &HUWDLQW\� RI�

5HVSRQVH�,QGH[ �&5,�



ϴ

�� &HUWDLQW\� RI� 5HVSRQVH� ,QGH[ �&5,�� DGDODK� XNXUDQ� WLQJNDW� NH\DNLQDQ�NHSDVWLDQ�

UHVSRQGHQ�GDODP�PHQMDZDE�VHWLDS�SHUWDQ\DDQ��VRDO�SLOLKDQ�JDQGD��\DQJ�GLEHULNDQ�\DQJ�

GLGDVDUNDQ�SDGD�VNDOD�GDQ�GLEHULNDQ�VHFDUD�EHUVDPDDQ�SDGD�VHWLDS�MDZDEDQ�VXDWX�VRDO��

%HUGDVDUNDQ�QLODL�VNDOD�&5,�VLVZD�GDSDW�GLNHORPSRNNDQ�PHQMDGL�WLJD�NHORPSRN��\DLWX�

VLVZD�\DQJ�WDKX�NRQVHS��VLVZD�\DQJ�PHQJDODPL�PLVNRQVHSVL�GDQ�VLVZD�\DQJ�WLGDN�WDKX�

NRQVHS�

�� 6LVWHP� 3HUHGDUDQ�'DUDK� DGDODK� VDODK� VDWX� EDE� \DQJ� GLSHODMDUL� GL� NHODV� ;,� ,3$� SDGD�

VHPHVWHU�JDVDO�VHVXVDL�.XULNXOXP������
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$� 6LPSXODQ

%HUGDVDUNDQ� GDWD� \DQJ� WHODK� GLSHUROHK� GDQ� DQDOLVLVQ\D�� GDSDW� GLVLPSXONDQ� EDKZD�

PLVNRQVHSVL� PDVLK� GLWHPXNDQ� SDGD� EHEHUDSD� VXENRQVHS� PDWHUL� SRNRN� 6LVWHP� 3HUHGDUDQ�

'DUDK��$GDSXQ�ULQFLDQQ\D�DGDODK�VHEDJDL�EHULNXW�

�� 3HUVHQWDVH� VLVZD�60$�1���5RQJNRS� \DQJ� WHUPDVXN GDODP NDWHJRUL� SDKDP�NRQVHS�

VHEHVDU� �������� WLGDN� SDKDP� NRQVHS� VHEHVDU� ������ GDQ� PHQJDODPL� PLVNRQVHSVL�

VHEDQ\DN�������

�� 6XENRQVHS� \DQJ� SDOLQJ� EDQ\DN� PHQJDODPL� NHVDODKDQ� GDODP� PHQMDZDE� EXWLU� VRDO�

SDGD�PDWHUL�SRNRN�6LVWHP�3HUHGDUDQ�'DUDK�DGDODK�SDGD�VXENRQVHS�IXQJVL�SHQ\XVXVQ�

SODVPD�GDUDK�

%� 6DUDQ

%HUGDVDUNDQ� SDGD� SHQHOLWLDQ� \DQJ� WHODK� GLODNXNDQ�� SHQXOLV� PHQJHPXNDNDQ�

EHEHUDSD�VDUDQ��\DLWX�

�� %DJL� SHODMDU� KHQGDNQ\D� GDSDW� PHQLQJNDWNDQ� PRWLYDVL� XQWXN� PDX� GDQ� PDPSX�

PHPDKDPL�NRQVHS�VHFDUD�PHQ\HOXUXK�GHQJDQ�EDLN�GDQ�EHQDU�

�� %DJL�JXUX�KHQGDNQ\D�GDSDW�VHFDUD�VHOHNWLI�XQWXN�PHPLOLK�VWUDWHJL��PHWRGH�GDQ�WHNQLN�

SHPEHODMDUDQ� \DQJ� VHVXDL� GHQJDQ� PDWHUL� \DQJ� GLVDPSDLNDQ�� 3HPLOLKDQ� VXPEHU�

EHODMDU��EDKDQ�DMDU�GDQ�PHGLD�SHPEHODMDUDQ�\DQJ�VHVXDL�MXJD�GDSDW�GLXSD\DNDQ�XQWXN�

PHQJDWDVL�DWDX�PHPLQLPDOLVLU�WHUMDGLQ\D�PLVNRQVHSVL�PDWHUL�SDGD�VLVZD�
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�� %DJL� SHQHOLWL� ODQMXWDQ�� KDVLO� SHQHOLWLDQ� LQL� GDSDW� GLMDGLNDQ� VHEDJDL� DFXDQ� XQWXN�

SHQHOLWLDQ�UHPHGLDVL�SHQDQJJXODQJDQ�PLVNRQVHSVL�PDWHUL�
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'$)7$5�3867$.$

$EEDV�� 0XKDPPDG� /�+�� ������ 3HHQJHPEDQJDQ� ,QVWUXPHQ� 7KUHH� 7LHU� 'LDJQRVWLF� 7HVW

0LVNRQVHSVL� 6XKX� GDQ� .DORU�� (G�+XPDQLVWLF�� 9RO� ��� 1R� ��� 7K� ����� ,$,1�

7XOXQJDJXQJ�

$ULNXQWR��6��������'DVDU�'DVDU�(YDOXDVL�3HQGLGLNDQ��(GLVL�.HGXD���-DNDUWD��%XPL�$NVDUD�

%HUJ��(�������� 0LVNRQVHSVL�)LVLND�GDQ�5HPLGLDVL�� 86.:��6DODWLJD�

'DKDU��5DWQD�:LOLV��������7HRUL�7HRUL�%HODMDU��-DNDUWD��3HQHUELW�(UODQJJD�

'MDPDUDK��6\DLIXO�%DKUL��������3VLNRORJL�%HODMDU�(GLVL�,,��-DNDUWD��5LQHND�&LSWD�

*UDII��9DQ�'H������� +XPDQ�$QDWRP\��6L[WK�(GLWLRQ��1HZ�<RUN��0F*UDZ�+LOO�&RPSDQLHV�

*XPLODQJ�� 5HWQR�� ������ ,GHQWLILNDVL� 0LVNRQVHSVL� %LRORJL� 0HQJJXQDNDQ� &HUWDLQW\� RI�

5HVSRQVH� ,QGH[� �&5,��SDGD�0DWHUL� 6WUXNWXU�GDQ�)XQJVL� -DULQJDQ�7XPEXKDQ�6LVZD�

.HODV�;,�,3$�60$�1���'HSRN�<RJ\DNDUWD �6NULSVL���8,1�6XQDQ�.DOLMDJD�<RJ\DNDUWD

+DPDOLN��2��������3URVHV�%HODMDU�0HQJDMDU��-DNDUWD��%XPL�$NVDUD�

+DUMDQWR��������3HUHQFDQDDQ�3HQJDMDUDQ��-DNDUWD��5LQHND�&LSWD�

+DVDQ�� 6DOHHP� GNN�� ������ 0LVFRQFHSWLRQ� DQG� 7KH� &HUWDLQW\� RI� 5HVSRQVH� ,QGH[� �&5,���

-RXUQDO� RI� 3K\VLFV� (GXFDWLRQ ��� ����� /RV� $JHOHV�� 6RXWKHUQ� 8QLYHUVLW\� DQG� $	1�

&ROODJH�

+DVLP��:��,KVDQ�1��������,GHQWLILNDVL�0LVNRQVHSVL�0DWHUL�8VDKD�*D\D�GDQ�(QHUJL�GHQJDQ�

0HQJJXQDNDQ� &HUWDLQW\� RI� 5HVSRQVH� ,QGH[�� SDGD� 6LVZD� .HODV� 9,,,� 603� 1� ��

0DODQJNH�%DUDW��-XUQDO�6DLQV�3HQGLGLNDQ�)LVLND�

+DVUXGLQ�� ������ 3HUDQ� 0XOWLPHGLD� GDODP� 3HPEHODMDUDQ� %LRORJL�� -XUQDO� 7DEXODUDVD� 336�

81,0('�������
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,VPDLO�� ,VPDUD�,QGDK�GNN��������'LDJQRVWLN�0LVNRQVHSVL�PHODOXL�/LVWULN�'LQDPLV�)RXU�7LHU�

7HVW�� 3URVLGLQJ� 6LPSRVLXP� 1DVLRQDO� ,QRYDVL� GDQ� 3HPEHODMDUDQ� 6DLQV� ������

%DQGXQJ�

.DWX��1��������3HQJDMDUDQ�)LVLND�\DQJ�0HQDULN��3URVLGLQJ�:RUNVKRS�WHQWDQJ�0LVNRQVHSVL�

GDODP� 3HPEHODMDUDQ� )LVLND� 'DVDU� %DJLDQ� ,,� 8QLYHUVLWDV� .ULVWHQ� 6DW\DZDFDQD�

6DODWLJD���

.XVWL\DK� ������0LVNRQVHSVL�'LIXVL� GDQ�2VPRVLV� SDGD� 6LVZD�0$1�0RGHO�� -XUQDO� ,OPLDK�

*XUX�.DQGHUDQJ�7LDQJ��YRO����

/LOLDZDWL��:�GDQ�5DPOLV��7��5��������,GHQWLILNDVL�0LVNRQVHSVL�0DWHUL�,3%$�GL�60$�GHQJDQ�

0HQJJXQDNDQ�&5,��&HUWDLQO\�RI�5HVSRQVH�,QGH[��GDODP�8SD\D�3HUEDLNDQ�8UXWDQ�

3HPEHULDQ�0DWHUL�,3%$�SDGD�.763��3URVLGLQJ�6HPLQDU�1DVLRQDO�3HQHOLWLDQ��

3HQGLGLNDQ��GDQ�3HQHUDSDQ�0,3$��8QLYHUVWDV�1HJHUL�<RJ\DNDUWD��<RJ\DNDUWD

0DGHU�� 6\OYLD� 6�� 	�0LFKDHO� :LQGHOVSHFKW�� ������+XPDQ� %LRORJ\�� 7ZHOIWK� (GLWLRQ�� 1HZ�

<RUN��0F*UDZ�+LOO�&RPSDQ\�

0DGHU��6\OYLD�6��������8QGHUVWDQGLQJ�+XPDQ�3K\VLRORJ\�DQG�$QDWRP\��)LIWK�(GLWLRQ��1HZ�

<RUN��0F*UDZ�+LOO�&RPSDQ\�

0DKDUGLND�� 5�� ������ ,GHQWLILNDVL� 0LVNRQVHSVL� 6LVZD� 0HQJJXQDNDQ� &HUWDLQW\� RI� 5HVSRQVH�

,QGH[� �&5,�� GDQ� :DZDQFDUD� 'LDJQRVLV� SDGD� .RQVHS� 6HO� �6NULSVL��� -DNDUWD�� 8,1�

6\DULI�+LGD\DWXOODK�

0XQWLDQ\�� $QLV� $UL]D�� ����� $QDOLVLV� 0LVNRQVHSVL� %LRORJL� 0DWHUL� 6WUXNWXU� GDQ� )XQJVL�

-DULQJDQ +HZDQ�0HQJJXQDNDQ�&HUWDLQW\�RI�5HVSRQVH�,QGH[��&5,��SDGD�6LVZD�.HODV�

;,�,3$ �6NULSVL���8,1�6XQDQ�.DOLMDJD�<RJ\DNDUWD�
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1DUD��+DUWLQL�GDQ�(YHOLQH�6LUHJDU��������7HRUL�%HODMDU�GDQ�3HPEHODMDUDQ��%RJRU��3HQHUELW�

*KDOLD�,QGRQHVLD�

1XKD��:LOGD� 8�� 6XNDUPLQ�� ����� 3HQJHPEDQJDQ� 6RIWZDUH� 3HQGHWHNVL� 0LVNRQVHSVL� .LPLD�

6RIWZDUH��-RXUQDO�RI�&KHPLFDO�(GXFDWLRQ�8QLYHUVLWDV�1HJHUL�6XUDED\D�

1XUJL\DQWRUR�� %�� ������ 3HQLODLDQ� GDODP� 3HQJDMDUDQ� %DKDVD� GDQ� 6DVWUD� �(GLVL� .HWLJD���

<RJ\DNDUWD��%3)(�

2UPURG�� -HDQQH� (OOLV�� ������ 3VLNRORJL� 3HQGLGLNDQ� 0HPEDQWX� � 6LVZD� 7XPEXK� GDQ�

%HUNHPEDQJ��-LOLG���� -DNDUWD��(UODQJJD�

3DOOLVWHU��&KULV�GDQ��0DOFROP�:DWVRQ��������+DHPDWRORJ\��QG (GLWLRQ��8.��6FLRQ�3XELVKHU�

3UDZRWR�� ������ 3HPDKDPDQ� *XUX�*XUX� %LRORJL� 60$� .RWD� 0DG\D� <RJ\DNDUWD� 7HUKDGDS�

6WUDWHJL� %HODMDU� 0HQJDMDU �PDNDODK��� <RJ\DNDUWD�� ,QVWLWXW� .HJXUXDQ� ,OPX�

3HQGLGLNDQ�

5XVWDPDQ�� GNN�� ������ 6WUDWHJL� %HODMDU� 0HQJDMDU� %LRORJL�� -XUQDO� 3HQGLGLNDQ� 8QLYHUVLWDV�

1HJHUL�0DODQJ�

6FDQORQ� 9DOHULH� &�� 	� 7LQD� 6DQGHUV�� ������ (VVHQWLDOV� RI� $QDWRP\� DQG� 3K\VLRORJ\�� )LIWK�

(GLWLRQ��3KLODGHOSKLD��)�$��'DYLV�&RPSDQ\�

6KHQ�� 0D� 0LQ�� ������ 0LVNRQVHSVL� GDODP� 3HPEHODMDUDQ� GL� 6HNRODK� :LG\DLVZDUD� /303�

17%�

6ODYLQ��5��(��������3VLNRORJL�3HQGLGLNDQ�7HRUL�GDQ 3UDNWLN��-DNDUWD��37��,QGHNV�

6XGMDQD��1��������'DVDU�'DVDU�3URVHV�%HODMDU�0HQJDMDU��%DQGXQJ��6LQDU�%DUX�

6XKLUPDQ�� ������ 3UDNRQVHSVL�� 0LVNRQVHSVL� GDQ� 3HPDKDPDQ� .RQVHS� GDODP� 3HPEHODMDUDQ�

6DLQV��-XUQDO�7HNQRORJL�3HPEHODMDUDQ��7HRUL�GDQ�3HQHOLWLDQ�7DKXQ���1R����

6XNPDGLQDWD��1��������0HWRGH�3HQHOLWLDQ�3HQGLGLNDQ��-DNDUWD��5RVGDNDU\D�
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6XSDUQR��3��������0LVNRQVHSVL�GDQ�3HUXEDKDQ�.RQVHS�GDODP�3HQGLGLNDQ�)LVLND��-DNDUWD��37�

*UDVLQGR

6XZDUWR��������3HQJHPEDQJDQ�7KH�7ZR�7LHU�'LDJQRVWLF�7HVWV SDGD�%LGDQJ�%LRORJL� VHFDUD�

7HUNRPSXWDVL��-XUQDO�3HQHOLULDQ�GDQ�(YDOXDVL�3HQGLGLNDQ��).,3�8QLYHUVLWDV�9HWHUDQ�

%DQJXQ�1XVDQWDUD�6XNRKDUMR�

7D\XEL�� <�� ������ ,GHQWLILNDVL� 0LVNRQVHSVL� SDGD� .RQVHS�.RQVHS� )LVLND� 0HQJJXQDNDQ�

&HUWDLQW\� RI� 5HVSRQVH� ,QGH[� �&5,��� 0LPEDU� 3HQGLGLNDQ� -XUQDN� 8QLYHUVLWDV�

3HQGLGLNDQ�,QGRQHVLD�

7HNND\D��&HUHQ�������0LVFRQFHSWLRQV�DV�%DUULHU�WR�8QGHUVWDQGLQJ�%LRORJ\��-RXUQDO�RI�

+DFHWWHSH�8QLYHUVLWHVL�(JLWLP�)DNXOWHVL�'HUJLVL��9RO����

7KHPO��+DHDOG�GNN������� &RORU�$WODV�RI�+HPDWRORJ\� �3UDFWLFDO�0LFURVFRSLF�DQG�&OLQLFDO�

'LDJQRVLV���1HZ�<RUN��7KLHPH�

9LWD�� 'HOOD�� ������ ,GHQWLILNDVL� 0LVNRQVHSVL� 6LVZD� SDGD� 0DWHUL� 3RNRN� 6LVWHP� (NVNUHVL�

0DQXVLD�0HQJJXQDNDQ�&HUWDLQW\�RI�5HVSRQVH�,QGH[��&5,��6LVZD�.HODV�;,�,3$�60$�

1���%DQJXQWDSDQ�<RJ\DNDUWD �6NULSVL���8,1�6XQDQ�.DOLMDJD�

:LQDK\X�� (�� ������3HUNHPEDQJDQ� 6DLQV�� 6XDWX� 7HODDK� $WDV3DUDGLJPD�%DUX� -XUQDO� ,OPX�

+XNXP������������

<XVXI��)������� (YDOXDVL�3URJUDP�GDQ�,QVWUXPHQ�(YDOXDVL�XQWXN�3URJUDP�3HQGLGLNDQ�GDQ�

3HQHOLWLDQ��-DNDUWD��5LQHND�&LSWD�
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