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3HQGLGLNDQ�PHUXSDNDQ�VXDWX�KDO�\DQJ�VDQJDW�GLSHUKDWLNDQ�ROHK�SHPHULQWDK��

WHUNKXVXV� GL� ,QGRQHVLD��0HQXUXW�8QGDQJ�± XQGDQJ�1R�� ���7DKXQ� ����� WHQWDQJ�

6LVWHP�3HQGLGLNDQ�1DVLRQDO�EDKZD�SHQGLGLNDQ�PHUXSDNDQ�XVDKD�VDGDU�WHUHQFDQD�

XQWXN� PHZXMXGNDQ� VXDVDQD� EHODMDU� GDQ� SURVHV� SHPEHODMDUDQ� DJDU� SHVHUWD� GLGLN�

VHFDUD� DNWLI� PHQJHPEDQJNDQ� SRWHQVL� GLULQ\D� XQWXN� PHPLOLNL� NHNXDWDQ� VSLULWXDO�

NHDJDPDDQ�� SHQJHQGDOLDQ� GLUL�� NHSULEDGLDQ�� NHFHUGDVDQ�� DNKODN� PXOLD�� VHUWD�

NHWHUDPSLODQ�\DQJ�GLSHUOXNDQ�GLULQ\D��PDV\DUDNDW��EDQJVD�GDQ�QHJDUD��

3HQGLGLNDQ� PHUXSDNDQ� VXDWX� SURVHV� EHODMDU� XQWXN� PHQGDSDW� VXDWX�

SHQJHWDKXDQ� VHFDUD� PHQ\HOXUXK�� 'LDQWDUD� ODQJNDK� XQWXN� PHQGDSDWNDQ�

SHQJHWDKXDQ� WHUVHEXW� \DLWX� GHQJDQ� PHPEDFD� 'DODP� DO�4XUDQ� WHODK� GLWHJDVNDQ�

WHUNDLW�SHULQWDK�PHPEDFD�GDODP�46��$O�$ODT�>��@���\DQJ�EHUEXQ\L��
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$UWLQ\D���%DFDODK�GHQJDQ��PHQ\HEXW��QDPD�7XKDQPX�<DQJ�PHQFLSWDNDQ��

0DNVXG� GDUL� D\DW� GLDWDV� \DLWX� PHQMHODVNDQ� PHQJHQDL� SHPEHEDVDQ� EXWD�

KXUXI�� SHQLQJNDWDQ� DSUHVLDVL� WHUKDGDS� LOPX� SHQJHWDKXDQ� GDQ� SHQJHQDODQ� SDGD�

� 8QGDQJ� ± XQGDQJ� �88�� 5HSXEOLN� ,QGRQHVLD� 1RPRU� ��� 7DKXQ� ����� WHQWDQJ� 6LVWHP�
3HQGLGLNDQ�1DVLRQDO���-DNDUWD���KDO���

� ,\XV�.XUQLD��$O�4XU¶DQ�&RUGRED�7KH�$PD]LQJ�� ���7XQWXQDQ�$O�4XU¶DQ� XQWXN�+LGXS�
$QGD���%DQGXQJ��&RUGRED�,QWHUQDWLRQDO�,QGRQHVLD���������KDO������
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KDNLNDW� NHEHQDUDQ� GDODP� NHKLGXSDQ� PDQXVLD�� $OODK� 6:7� PHQJDMDUNDQ� NHSDGD�

PDQXVLD� DSD� \DQJ� PHUHND� EHOXP� NHWDKXL�� PHQJHOXDUNDQ� PHUHND� GDUL� ]DPDQ�

NHERGRKDQ�PHQXMX�FDKD\D� LOPX�SHQJHWDKXDQ�GDQ� WHNQRORJL�VHKLQJJD�SHQGLGLNDQ�

MXJD�WXUXW�EHUNHPEDQJ�VHFDUD�EHUNHODQMXWDQ��

'DODP�VXDWX�SHQGLGLNDQ�WHUGDSDW�EDQ\DN�PDWD�SHODMDUDQ�SHQWLQJ�\DQJ�KDUXV�

GLSHODMDUL�ROHK�VLVZD��VDODK�VDWXQ\D�\DLWX�PDWD�SHODMDUDQ�PDWHPDWLND��0DWHPDWLND�

PHUXSDNDQ� VXWDX� KDO� \DQJ� VDQJDW� SHQWLQJ� EDJL� NHKLGXSDQ� PDQXVLD�� 0HODOXL�

SHQGLGLNDQ�PDQXVLD�ELVD�PHQJHWDKXL�VHJDOD�KDO��0HODOXL�SHQGLGLNDQ�PDQXVLD�MXJD�

GDSDW�PHPEDQJXQ�SRWHQVL�\DQJ�DGD�GDODP�GLULQ\D��+DO�LQL�VXGDK�GLMHODVNDQ�GDODP�

8QGDQJ�± XQGDQJ�1R�����7DKXQ������7HQWDQJ�6LVWHP�3HQGLGLNDQ�1DVLRQDO��\DLWX

3HQGLGLNDQ� QDVLRQDO� EHUIXQJVL� PHQJHPEDQJNDQ� NHPDPSXDQ� GDQ�
PHPEHQWXN�ZDWDN�VHUWD�SHUDGDEDQ�EDQJVD�\DQJ�EHUPDUWDEDW�GDODP�UDQJND�
PHQFHUGDVNDQ�NHKLGXSDQ�EDQJVD��EHUWXMXDQ�XQWXN�EHUNHPEDQJQ\D�SRWHQVL�
SHVHUWD� GLGLN� DJDU� PHQMDGL� PDQXVLD� \DQJ� EHULPDQ� GDQ� EHUWDNZD� NHSDGD�
7XKDQ� <DQJ�0DKD� (VD�� EHUDNKODN� PXOLD�� VHKDW�� EHULOPX�� FDNDS�� NUHDWLI��
PDQGLUL�� GDQ� PHQMDGL� ZDUJD� QHJDUD� \DQJ� GHPRNUDWLV� VHUWD� EHUWDQJJXQJ�
MDZDE��

8QWXN PHZXMXGNDQ�WXMXDQ�SHQGLGLNDQ�SHUOX�DGDQ\D�VXDWX�SHQLQJNDWDQ�PXWX�

SHQGLGLNDQ��'DODP�NRQWHNV�SHQGLGLNDQ��PXWX�SHQGLGLNDQ�PHQJDFX�SDGD�SUHVWDVL�

SHVHUWD�GLGLN��3UHVWDVL�\DQJ�GLFDSDL�SHVHUWD�GLGLN�GDSDW�EHUXSD�SUHVWDVL�DNDGHPLV�

�PLVDOQ\D� XODQJDQ� XPXP� GDQ� 81�� GDSDW� SXOD� SUHVWDVL� GL� ELGDQJ� ODLQ�� .DUHQD�

VHPDNLQ�EHUNXDOLWDV�SHQGLGLNDQ�SHVHUWD�GLGLN�VHPDNLQ�WLQJJL�SXOD�SUHVWDVL�SHVHUWD�

GLGLN�WHUVHEXW��

� 0RK��5RTLE��,OPX�3HQGLGLNDQ�,VODP���3HQJHPEDQJDQ�3HQGLGLNDQ�,QWHJUDWLI�GL�6HNRODK��
.HOXDUJD�GDQ�0DV\DUDNDW���<RJ\DNDUWD���/.L6���������KDO��

� 8QGDQJ� ± XQGDQJ� �88�� 5HSXEOLN� ,QGRQHVLD� 1RPRU� ��� 7DKXQ� ����� WHQWDQJ� 6LVWHP�
3HQGLGLNDQ�1DVLRQDO���-DNDUWD���%DE�,, KDO���

� $UEDQJL�� GNN�� 0DQDMHPHQ� 0XWX� 3HQGLGLNDQ� �-DNDUWD� �� .(1&$1$� �'LYLVL� GDUL�
35(1$'$0(',$�*URXS���������KDO����
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8QWXN�PHUDLK�SUHVWDVL�SHVHUWD�GLGLN�GDODP�GXQLD�SHQGLGLNDQ�GDSDW�GLWHPSXK�

GHQJDQ� PHQLQJNDWNDQ� SRWHQVL� SHVHUWD� GLGLN�� 6DODK� VDWX� SRWHQVL� WHUVHEXW� \DLWX�

NHPDPSXDQ�PHQJDLWNDQ�DQWDU�WRSLN�GDODP�PDWD�SHODMDUDQ�PDWHPDWLND��NHWHUNDLWDQ�

DQWDU�GLVLSOLQ�LOPX�ODLQ��GDQ�NHWHUNDLWDQ�PDWHPDWLND�GDODP�NHKLGXSDQ�VHKDUL�± KDUL��

'DODP�PDWHPDWLND�KDO�LQL�GLVHEXW�NRQHNVL�PDWHPDWLND��

0DWHPDWLND�PHUXSDNDQ�VDODK�VDWX�ELGDQJ�VWXGL�\DQJ�GLSHODMDUL�GL�VHNRODK��

%DLN� 6HNRODK� 'DVDU�� 6HNRODK� 0HQHQJDK� 3HUWDPD�� 6HNRODK� 0HQHQJDK� 8PXP��

EDKNDQ� GL� WLQJNDW� 3HUJXUXDQ� 7LQJJL�� 0DWHPDWLND� GDODP� GXQLD� Q\DWD� PHPDQJ�

EHUJXQD� GDODP� NHKLGXSDQ� VHKDUL� ± KDUL�� WHUOHELK� ODJL� GDODP� GXQLD� SHQGLGLNDQ��

'DODP�GXQLD�SHQGLGLNDQ��PDWHPDWLND�PHPLOLNL�NHWHUNDLWDQ�\DQJ�VDQJDW�NXDW�DQWDU�

NRQVHS�� +DO� LQL� VHSHQGDSDW� GHQJDQ� 6LWL� 4REWL\DK� GDODP� SHQHOLWLDQQ\D� \DQJ�

EHUMXGXO��³$QDOLVLV�.HPDPSXDQ�.RQHNVL�0DWHPDWLV�GDQ�0RWLYDVL�%HODMDU�6LVZD�

.HODV�9,,,�GL�603�$Q�± 1DMD�%DQGXQJ�%DUDW´�\DQJ�PHQ\DWDNDQ�EDKZD�WHUGDSDW�

DQWDUD� NRQVHS� VDWX� GHQJDQ� NRQVHS� \DQJ� ODLQQ\D�� 'DODP� SHQHOLWLDQ� WHUVHEXW� 6LWL�

4REWL\DK�PHQHPXNDQ�EHEHUDSD�VLVZD�\DQJ�PDVLK�UHQGDK�GDODP�PHQJDSOLNDVLNDQ�

VXDWX�NRQVHS�WHUWHQWX�NH�NRQVHS�\DQJ�ODLQ��1DPXQ�DGD�MXJD�VLVZD�\DQJ�MDZDEDQQ\D�

VXGDK� WHSDW�� WHWDSL� VLVZD� WHUVHEXW� VXGDK� EHUXVDKD� PHQHUDSNDQ� UXPXV� GDODP�

SHUKLWXQJDQ�VHGHUKDQD�SDGD�VRDO�\DQJ�GLEHULNDQ��0HOLKDW�IHQRPHQD�WHUVHEXW�GDSDW�

GLNDWDNDQ�EDKZD�GDODP�PDWHPDWLND�PHPXDW�EDQ\DN�REMHN�\DQJ�VDOLQJ�EHUNDLWDQ�

VDWX� VDPD� ODLQQ\D��.HWHUNDLWDQQ\D� WHUVHEXW� GLDQWDUDQ\D� DGDODK� NHWHUNDLWDQ� DQWDU�

� ,ND�6LOYLD�$QJJUDHQL GDQ�6LWL�.KDELEDK��³3URILO�.HPDPSXDQ�.RQHNVL�0DWHPDWLND�6LVZD�
GDODP�0HQ\HOHVDLNDQ�0DVDODK�.RQWHNVWXDO�'LWLQMDX�GDUL�.HPDPSXDQ�0DWHPDWLND´��-XUQDO�,OPLDK�
3HQGLGLNDQ�0DWHPDWLND��9RO���1R����������KDO����
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WRSLN�GDODP�PDWD�SHODMDUDQ�PDWHPDWLND��NHWHUNDLWDQ�DQWDU�GLVLSOLQ� LOPX� ODLQ��GDQ�

NHWHUNDLWDQ�PDWHPDWLND�GDODP�NHKLGXSDQ�VHKDUL�± KDUL��

0HQXUXW�7KH�1DWLRQDO�&RXQFLDO�RI�7KHDFKHU�RI�0DWKHPDWLFV WHUGDSDW�OLPD�

NHPDPSXDQ� GDVDU� PDWHPDWLND�� \DLWX� SHPHFDKDQ� PDVDODK�� SHQDODUDQ� GDQ�

SHPEXNWLDQ��NRPXQLNDVL��NRQHNVL��GDQ�UHSUHVHQWDVL��.RQHNVL�PDWHPDWLV�PHUXSDNDQ�

VXDWX� NDWD� \DQJ� EHUDVDO� GDUL� 0DWKHPDWLFDO� &RQQHFWLRQ� 'L� PDQD� NDWD� LQL�

GLSRSXOHUNDQ� ROHK� 1&70�� 'DODP� GXQLD� SHQGLGLNDQ�� NRQHNVL� PDWHPDWLV�

PHUXSDNDQ� VXDWX� NHPDPSXDQ� \DQJ� VDQJDW� GLSHUOXNDQ� ROHK� VLVZD�� 'DODP� MXUQDO�

SHQHOLWLDQ� (NR� :DK\X� $QGUHFKLDQD� 6XSUL\DGL� GNN� MXJD� GLMHODVNDQ� EDKZD�

NHPDPSXDQ� NRQHNVL� PDWHPDWLV� GLSHUOXNDQ� XQWXN� PHQFDSDL� VXDWX� SURVHV�

SHPEHODMDUDQ�PDWHPDWLND��'DODP� MXUQDO� WHUVHEXW�GLMHODVNDQ�EDKZD�SHPEHODMDUDQ�

PDWHPDWLND� PHPLOLNL� YLVL� XQWXN� PHQJDUDKNDQ� SHPEHODMDUDQ� PDWHPDWLND� GDODP�

SURVHV� SHPDKDPDQ� NRQVHS� ± NRQVHS� \DQJ� QDQWLQ\D� GLSHUOXNDQ� XQWXN�

PHQ\HOHVDLNDQ� PDVDODK� GDODP� PDWHPDWLND� PDXSXQ GLVLSOLQ� LOPX� ODLQQ\D��

VHGDQJNDQ� YLVL� VHODQMXWQ\D� \DLWX� PHQJDUDKNDQ� PDWHPDWLND� XQWXN� PDVD� GHSDQ�

SHVHUWD� GLGLN�� 0HODOXL� PDWHPDWLND� SHVHUWD� GLGLN� PDPSX� PHPHFDKNDQ� VXDWX�

PDVDODK� VHFDUD� VLVWHPDWLV�� NULWLV�� FHUPDW�� REMHNWLI� VHKLQJJD� PHPEDZD� GDPSDN�

SRVLWLI�EDJL PDVD�GHSDQ�SHVHUWD�GLGLN�� 'DUL�YLVL�WHUVHEXW�MHODV�EDKZD�WXMXDQ�GDUL�

� 6LWL�4REWL\DK��³$QDOLVLV�.HPDPSXDQ�.RQHNVL�0DWHPDWLV�'DQ��0RWLYDVL�%HODMDU�6LVZD�
.HODV�9,,, 'L�6PS�$Q�1DMD�%DQGXQJ�%DUDW´��-RXUQDO�2Q�(GXFDWLRQ��9RO����1R�����'HVHPEHU�������
KDO�����

� 6XGLUPDQ��GNN��³$QDOLVLV�.HPDPSXDQ�.RQHNVL�0DWHPDWLV�6LVZD�603�3HVLVLU�'LWLQMDX�
'DUL�3HUEHGDDQ�*HQGHU´��-XUQDO�3HPEHODMDUDQ�%HUSLNLU�0DWHPDWLND��9RO�����1R�����$JXVWXV�������
KDO����

� (NR� :DK\X� $QGUHFKLDQD� 6XSUL\DGL�� GNN�� ³$QDOLVLV� .HPDPSXDQ� .RQHNVL� 0DWHPDWLV�
%HUGDVDUNDQ�1FWP���1DWLRQDO�&RXQFLO�2I�7HDFKHUV�2I�0DWKHPDWLFV��6LVZD�6PN�.HODV�;, -XUXVDQ�
0XOWLPHGLD�3DGD�3RNRN�%DKDVDQ��+XEXQJDQ�$QWDU�*DULV´��-XUQDO�.DGLNPD��9RO�����1R�����$SULO�
������KDO������
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PDWHPDWLND� GDODP� SHQGLGLNDQ� LWX� VHQGLUL� VDODK� VDWXQ\D� DGDODK� VLVZD� PDPSX�

PHPDKDPL� VXDWX� NRQVHS� PDWHPDWLND�� PHQMHODVNDQ� NHWHUNDLWDQ� DQWDUNRQVHS� GDQ�

PHQHUDSNDQ�NRQVHS�WHUVHEXW�VHFDUD�DNXUDW��HILVLHQ��GDQ�WHSDW�GDODP�PHPHFDKNDQ�

PDVDODK�

3DGD� KDNLNDWQ\D� PDWHPDWLND� PHUXSDNDQ� LOPX� \DQJ� WHURUJDQLVLU� VHFDUD�

PDWHPDWLV� GDQ� NRQVHS�NRQVHSQ\D� MXJD� PHPLOLNL� KXEXQJDQ� VDWX� GHQJDQ� \DQJ�

ODLQQ\D��+XEXQJDQ�DQWDU�NRQVHS�GL�GDODP�PDWHPDWLND�OHELK�GLNHQDO�GHQJDQ�LVWLODK�

NRQHNVL�PDWHPDWLV��3DGD�GDVDUQ\D�VHWLDS�DQDN� LWX�PHPLOLNL�NHPDPSXDQ�NRQHNVL�

PDWHPDWLV��KDQ\D�VDMD�NDGDUQ\D�LWX�EHUEHGD�± EHGD��6DODK�VDWX�NHPDPSXDQ�SHQWLQJ�

\DQJ�KDUXV� GLPLOLNL� VHWLDS� VLVZD� DGDODK�NHPDPSXDQ�NRQHNVL�PDWHPDWLV��.DUHQD�

NRQHNVL�PDWHPDWLV�EHUWXMXDQ�DJDU�VLVZD�PDPSX�PHQJKXEXQJDQNDQ�DQWDUD�PDWHUL�

\DQJ� VDWX� GHQJDQ� PDWHUL� ODLQQ\D�� .RQHNVL� PDWHPDWLV� PHPEDQWX� VLVZD� XQWXN�

PHQJLQJDW�NHWHUDPSLODQ�GDQ�NRQVHS�± NRQVHS�VHUWD�PHQJJXQDNDQQ\D�VHFDUD�WHSDW�

NHWLND�PHQJKDGDSL�VLWXDVL�XQWXN�SHPHFDKDQ�PDVDODK�

0HODOXL� NRQHNVL� PDWHPDWLV�� PDWHUL� GDQ� NRQVHS� PDWHPDWLND� \DQJ� VXGDK�

VHOHVDL�GLSHODMDUL�VHEHOXPQ\D�WLGDN�DNDQ�GLWLQJJDONDQ�PHQMDGL�VHEXDK�NRQVHS�\DQJ�

WHUSLVDK�SLVDK�� QDPXQ� GLWHUDSNDQ� PHQMDGL� SHQJHWDKXDQ� GDVDU� EXDW� PHQJXDVDL�

NRQVHS�EDUX�\DQJ�ODLQ�QDPXQ�PDVLK�EHUNDLWDQ��0HODOXL�NRQHNVL�PDWHPDWLV�PDND�

SHPLNLUDQ�VHUWD�ZDZDVDQ�VLVZD�WHUKDGDS�PDWHPDWLND�VHPDNLQ�WHUEXND�VHUWD�OXDV��

WLGDN�KDQ\D�WHUIRNXV�SDGD NRQWHQ�WHUWHQWX�VDMD��\DQJ�NHPXGLDQ�DNDQ�PHQLPEXONDQ�

VLIDW� SRVLWLI� WHUKDGDS� PDWHPDWLND� LWX� VHQGLUL�� 3URVHV� SHPEHODMDUDQ� GL� VHNRODK�
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VHPSXUQD�DNDQ�EHUKDVLO�MLND�SURVHV�WHUVHEXW�GLWXQMDQJ�ROHK�DVSHN�SVLNRORJLV�\DQJ�

EHUKXEXQJDQ�GHQJDQ�DWWLWXGH VLVZD�SDGD�SHPEHODMDUDQ���

'DODP� SURVHV� NRQHNVL� PDWHPDWLV� \DQJ� GLJXQDNDQ� XQWXN� PHPHFDKNDQ�

PDVDODK� GLSHUOXNDQ� MXJD� SURVHV EHUSLNLU�� %HUSLNLU� \DLWX� VXDWX� NHJLDWDQ� PHQWDO�

PDQXVLD� GDODP� PHQWUDQVIRUPDVL� LQIRUPDVL� XQWXN� PHPDKDPL� VHVXDWX� \DQJ�

GLDODPLQ\D� DWDX� NHWLND� PHQ\HOHVDLNDQ� VXDWX� SHUVRDODQ� \DQJ� GLKDGDSL���

.HPDPSXDQ�EHUSLNLU�LQL�VDQJDW�GLSHUOXNDQ�GDODP�SURVHV�SHPEHODMDUDQ��PHQJLQJDW�

VHPHQMDN�WXMXK�WDKXQ�WHUDNKLU�SHPHULQWDK�WHODK�PHPEHUODNXNDQ�.XULNXOXP�.����

\DQJ�PHQXQWXW�VLVZD�XQWXN�EHUSLNLU�VHFDUD�NUHDWLI� WHUKDGDS�VXDWX�VLWXDVL��+DO� LQL�

VHODUDV�GHQJDQ�SHULQWDK�$OODK�6:7�GDODP�ILUPDQ�1\D�4�6�$O�+DV\U�D\DW����\DQJ�

EHUEXQ\L���
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ʇǶÉȀċǴÈǠÈǳ Ê²ƢċǼǴÊǳ
$UWLQ\D���³.DODX�VHNLUDQQ\D�.DPL�WXUXQNDQ�$O�4XUDQ�LQL�NHSDGD�VHEXDK�JXEXQJ��
SDVWL� NDPX� DNDQ� PHOLKDWQ\D� WXQGXN� WHUSHFDK� EHODK� GLVHEDENDQ� NHWDNXWDQQ\D�
NHSDGD�$OODK��'DQ�SHUXPSDPDDQ�± SHUXPSDPDDQ�LWX�.DPL�EXDW�XQWXN�PDQXVLD�
VXSD\D�PHUHND�EHUSLNLU´���

$\DW�GLDWDV�PHPDSDUNDQ�DQMXUDQ�NHSDGD�PDQXVLD�XQWXN�EHUSLNLU�WHUKDGDS�

VLWXDVL� \DQJ� DGD� GL� VHNLWDUQ\D�� +DO� LQL� MXJD� WHUPDVXN� GDODP� SHQGLGLNDQ� \DQJ�

PHPEXWXKNDQ�NHPDPSXDQ�GDODP�SURVHV�EHODMDU��.HWLND�NLWD�EHODMDU WHQWX�NLWD�DNDQ�

PHQJDODPL�SURVHV�EHUSLNLU��3URVHV�EHUSLNLU�LQL�EHUKXEXQJDQ�GHQJDQ�WLSH�EHUSLNLU��

�� 'LQGD�1XUXO�$GQL�GNN��³$QDOLVLV�.HPDPSXDQ�.RQHNVL�0DWHPDWLV�6LVZD 6PS�'LWLQMDX�
'DUL�6HOI�(IILFDF\�6LVZD´��-XUQDO�3HPEHODMDUDQ�0DWHPDWLND�,QRYDWLI��9RO�����1R�����6HSWHPEHU�������
KDO�����

�� $QG\�1XU�&DK\R��5LQL�6HWLDQLQJVLK��³7LSH�%HUSLNLU�6LVZD�'DODP�0HPHFDKNDQ�0DVDODK�
3DGD�0DWHUL�6LVWHP�3HUVDPDDQ OLQHDU�'XD�9DULDEHO�'L�.HODV�9,,, 6031 ��3DFHW´��0$7+(GXQHVD��
9RO�����1R�����������KDO���

�� 'HSDUWHPHQ�$JDPD�5,��$O�4XUDQ�GDQ�7HUMHPDKDQ�$5�5$$),¶���7DQJHUDQJ��&9��'XD�
6HKDWL���������KDO�����
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'DODP�SHQHOLWLDQ�$QG\ 1XU�&DK\R�GLSDSDUNDQ�EDKZD�WLSH�EHUSLNLU�PHQXUXW�WHRUL�

=XKUL WHUGLUL� GDUL� �� WLSH� EHUGDVDUNDQ� SHQ\HOHVDLDQ� VRDOQ\D�� \DLWX� WLSH� EHUSLNLU�

NRQVHSWXDO��WLSH�EHUSLNLU�VHPL�NRQVHSWXDO��GDQ�WLSH�EHUSLNLU�NRPSXWDVLRQDO���

6DODK� VDWX� PDWHUL� GDODP� PDWHPDWLND� \DLWX� DULWPHWLND� VRVLDO�� $ULWPHWLND�

VRVLDO�PHUXSDNDQ� FDEDQJ� LOPX�GDODP�PDWHPDWLND� \DQJ�GLGDODPQ\D�PHPSHODMDUL�

PDWHPDWLND�SDGD�NHKLGXSDQ�VHKDUL�± KDUL��VHSHUWL�GDODP�ELGDQJ�HNRQRPL��ELGDQJ�

VRVLRORJL��ELGDQJ�JHRJUDIL�GDQ�ODLQQ\D��0DWHUL�DULWPHWLND�VRVLDO�LQL�VDODK�VDWX�PDWHUL�

\DQJ�GDSDW�PHPEDQWX�PDQXVLD�XQWXN�PHPHFDKNDQ�SHUPDVDODKDQ�NHKLGXSDQ�VHKDUL�

± KDUL��PLVDO�GDODP�GXQLD�SHUGDJDQJDQ��SHUEDQNDQ��GDQ�ODLQ�VHEDJDLQ\D��� .DUHQD�

PDWHUL� DULWPHWLND� VRVLDO� EHUNDLWDQ� HUDW� GHQJDQ� ELGDQJ� ODLQ�� PDND� GDUL� LWX� VRDO�

DULWPHWLND�VRVLDO�LQL�FRFRN�XQWXN�PHQJXNXU�NHPDPSXDQ�NRQHNVL�VLVZD�

'DODP�SHQHOLWLDQ�LQL�SHQHOLWL�PHODNXNDQ�SHQHOLWLDQQ\D�GL�07V�'DUXO�+XGD�

%OLWDU�� $ODVDQ� SHQHOLWL� PHPLOLK� ORNDVL� WHUVHEXW� NDUHQD� PHOLKDW� NRQGLVL� SDQGHPL�

&RYLG����\DQJ�WHQJDK�PHODQGD�VDDW�LQL�EDQ\DN�OHPEDJD�VHNRODK�\DQJ�PHODNXNDQ�

NHJLDWDQ� EHODMDU� PHQJDMDU� VHFDUD� GDULQJ� �RQOLQH��� 07V� 'DUXO� +XGD� %OLWDU��

PHUXSDNDQ� VDODK� VDWX� VHNRODK� GLEDZDK� QDXQJDQ� SRQGRN� SHVDQWUHQ� 'DUXO� +XGD�

:RQRGDGL� %OLWDU� \DQJ� WHWDS�PHODNXNDQ� NHJLDWDQ� EHODMDU�PHQJDMDU� VHFDUD� OXULQJ�

�RIIOLQH�� VHODPD�SDQGHPL� LQL�� VHKLQJJD�SURVHV�SHPEHODMDUDQ� WHWDS� WHUNRQWURO�ROHK�

SHQGLGLN��6HODLQ�LWX�NHSDOD�VHNRODK�GDQ�SDUD�JXUX�FXNXS�WHUEXND�XQWXN�PHQHULPD�

SHPEDUXDQ�VLVWHP�SHQGLGLNDQ�\DQJ�OHELK�EDLN��WHUXWDPD�GDODP�KDO�SHPEHODMDUDQ��

3HQHOLWL�PHPDQIDDWNDQ�NRQGLVL�LQL�XQWXN�PHQGDSDWNDQ�GDWD�WHUNDLW�SHQHOLWLDQQ\D��

�� $QG\�1XU�&DK\R��5LQL�6HWLDQLQJVLK��³7LSH�%HUSLNLU�6LVZD���´�� KDO���
�� 3RQLGL�� GNN�� 0RGXO� 3HPEHODMDUDQ� 603� 7HUEXND� 0DWHPDWLND� .HODV� 9,,�� �-DNDUWD��

'LUHNWRUDW�6HNRODK�0HQHQJDK�3HUWDPD��'LUHNWRUDW�-HQGHUDO�3HQGLGLNDQ�$QDN�8VLD�'LQL� 3HQGLGLNDQ�
'DVDU��GDQ�3HQGLGLNDQ�0HQHQJDK�.HPHQWHULDQ�3HQGLGLNDQ�GDQ�.HEXGD\DDQ���������KDO���



�

'DUL� XUDLDQ� GLDWDV�� GDSDW� GLNHWDKXL� EDKZD� WLSH� EHUSLNLU� VLVZD� GDSDW�

GLJXQDNDQ� XQWXN� PHQJLGHQWLILNDVL� NHPDPSXDQ� NRQHNVL� PDWHPDWLV� VLVZD� \DQJ�

WHUGLUL�GDUL� WLJD�NDWHJRUL�� \DLWX� VLVZD�EHUNHPDPSXDQ� WLQJJL�� VHGDQJ��GDQ� UHQGDK��

'HQJDQ�GHPLNLDQ�SHQHLOLWL�WHUWDULN�XQWXN�PHODNXNDQ�SHQHOLWLDQ�\DQJ�EHUJXQD�XQWXN�

PHQJHWDKXL� NHPDPSXDQ�NRQHNVL�PDWHPDWLV� VLVZD�07V�'DUXO�+XGD�%OLWDU� NHODV�

9,,, $�\DQJ�PHPLOLNL�WLSH�EHUSLNLU�NRQVHSWXDO��WLSH�EHUSLNLU�VHPL�NRQVHSWXDO��GDQ�

WLSH�EHUSLNLU�NRPSXWDVLRQDO�SDGD�PDWHUL�DULWPHWLND�VRVLDO�

%� )RNXV�3HQHOLWLDQ

%HUGDVDUNDQ�NRQWHNV�SHQHOLWLDQ�GL�DWDV��PDND�IRNXV�SHQHOLWLDQ�LQL�DGDODK��

�� %DJDLPDQD�NHPDPSXDQ�NRQHNVL�PDWHPDWLV�SDGD�VLVZD�WLSH�EHUSLNLU�NRQVHSWXDO

SDGD PDWHUL�DULWPHWLND�VRVLDO NHODV�9,,, $�GL�07V�'DUXO�+XGD�%OLWDU��"

�� %DJDLPDQD� NHPDPSXDQ� NRQHNVL� PDWHPDWLV� SDGD� VLVZD� WLSH� EHUSLNLU� VHPL�

NRQVHSWXDO SDGD PDWHUL�DULWPHWLND�VRVLDO NHODV�9,,, $�GL�07V�'DUXO�+XGD %OLWDU�

"

�� %DJDLPDQD� NHPDPSXDQ� NRQHNVL� PDWHPDWLV� SDGD� VLVZD� WLSH� EHUSLNLU�

NRPSXWDVLRQDO�SDGD PDWHUL�DULWPHWLND�VRVLDO NHODV�9,,, $�GL�07V�'DUXO�+XGD�

%OLWDU��"

&� 7XMXDQ�3HQHOLWLDQ

%HUGDVDUNDQ� UXPXVDQ� PDVDODK� GL� DWDV�� PDND� WXMXDQ� SHQHOLWLDQ� \DQJ� DNDQ�

GLFDSDL�DGDODK�VHEDJDL�EHULNXW��



�

�� 0HQGHVNULSVLNDQ� NHPDPSXDQ� NRQHNVL� PDWHPDWLV� SDGD� VLVZD� GHQJDQ� WLSH�

EHUSLNLU�NRQVHSWXDO�SDGD PDWHUL�DULWPHWLND�VRVLDO NHODV�9,,, $ GL�07V�'DUXO�

+XGD�%OLWDU�

�� 0HQGHVNULSVLNDQ� NHPDPSXDQ� NRQHNVL� PDWHPDWLV� SDGD� VLVZD� GHQJDQ WLSH�

EHUSLNLU� VHPL�NRQVHSWXDO�SDGD PDWHUL�DULWPHWLND� VRVLDO NHODV�9,,, $�GL�07V�

'DUXO�+XGD�%OLWDU��GDQ�

�� 0HQGHVNULSVLNDQ� NHPDPSXDQ� NRQHNVL� PDWHPDWLV� SDGD� VLVZD� GHQJDQ� WLSH�

EHUSLNLU� NRPSXWDVLRQDO SDGD PDWHUL� DULWPHWLND� VRVLDO NHODV� 9,,, $� GL� 07V�

'DUXO�+XGD�%OLWDU��

'� .HJXQDDQ�3HQHOLWLDQ

%HUGDVDUNDQ� WXMXDQ� SHQHOLWLDQ� GLDWDV� PDND� GLKDUDSNDQ� GDSDW� PHPSHUROHK�

PDQIDDW�VHEDJDL�EHULNXW

�� 6HFDUD�7HRULWLV

3HQHOLWL�EHUKDUDS�KDVLO�SHQHOLWLDQ�GDSDW�PHPEHULNDQ�GHVNULSVL�PHQJHQDL�WLSH�

EHUSLNLU� VLVZD� VHKLQJJD� VLVZD� PDPSX� PHPDKDPL� VXDWX� NRQVHS� PDWHPDWLND��

PHQMHODVNDQ� NHWHUNDLWDQ� DQWDUNRQVHS� GDQ� PHQHUDSNDQ� NRQVHS� WHUVHEXW� VHFDUD�

DNXUDW�� HILVLHQ�� GDQ� WHSDW� GDODP�PHPHFDKNDQ�PDVDODK� EHUGDVDUNDQ� WLSH� EHUSLNLU�

PDVLQJ� ± PDVLQJ� VLVZD�� 6HODLQ� LWX� SHQHOLWL� PHQJKDUDSNDQ� SHQHOLWLDQ� LQL GDSDW�

PHQDPEDK�ZDZDVDQ�PHQJHQDL�NHPDPSXDQ�NRQHNVL�PDWHPDWLV�VLVZD�DJDU�SHQGLGLN�

GDSDW�PHUHQFDQDNDQ�NHJLDWDQ�SHPEHODMDUDQ�\DQJ�EDLN�GDQ�EHUPDNQD�VHVXDL�GHQJDQ�

WLSH�EHUSLNLU�VLVZD�

�� 6HFDUD�3UDNWLV



��

D� %DJL�GXQLD�SHQGLGLNDQ��

'DODP� UDQJND� � SHUEDLNDQ� SURVHV� SHPEHODMDUDQ� XQWXN� PHQLQJNDWNDQ�

NHPDPSXDQ� NRQHNVL� PDWHPDWLV� VLVZD� \DQJ� GLWLQMDX� PHODOXL� WLSH� EHUSLNLU�

VLVZD�

E� %DJL�6HNRODK��

�� 'DSDW�PHQGRURQJ� VHNRODK� XQWXN�PHQLQJNDWNDQ� NXDOLWDV� EHODMDU� VLVZD�

WHUNDLW�NRQHNVL�PDWHPDWLV�

F� %DJL�JXUX��

�� $JDU�SHQHOLWLDQ�LQL�GDSDW�PHQMDGL XSD\D�SHUEDLNDQ�NXDOLWDV�SHPEHODMDUDQ�

PDWHPDWLND�EDJL�VLVZD�GDQ�OHELK�PHQHNDQNDQ�SDGD�NHPDSXDQ�NRQHNVL�

PDWHPDWLV�

�� $JDU�JXUX ELVD�PHQJHWDKXL�VHMDXK�PDQD�NHPDPSXDQ�NRQHNVL�PDWHPDWLV�

VLVZD�

G� %DJL�VLVZD��

�� $JDU� VLVZD� OHELK�PXGDK�PHPDKDPL� GDQ�PHQ\HOHVDLNDQ�SHUPDVDODKDQ�

GDODP�PDWHPDWLV�

�� $JDU�VLVZD GDSDW�PHQLQJNDWNDQ�NHPDPSXDQ�NRQHNVL�PDWHPDWLVQ\D�

�� 'HQJDQ� DGDQ\D� SHQHOLWLDQ� LQL� GLKDUDSNDQ� VLVZD� GDSDW� PHQLQJNDWNDQ�

NXDOLWDV�EHODMDUQ\D�



��

H� %DJL�PDV\DUDNDW�

�� 'HQJDQ� DGDQ\D� SHQHOLWLDQ� LQL� GLKDUDSNDQ� PDV\DUDNDW� OHELK� VDGDU� GDQ�

PHPDKDPL� EHWDSD� SHQWLQJQ\D� NHPDPSXDQ� NRQHNVL� GDODP� GXQLD�

SHQGLGLNDQ��WHUOHELK�ODJL�GDODP�PDWD�SHODMDUDQ�PDWHPDWLND��

�� $JDU� PDV\DUDNDW� OHELK� WHUWDULN� PHPSHODMDUL� NRQHNVL PDWHPDWLV��

PHQJLQJDW� KDO� WHUVHEXW� GDSDW� EHUSHQJDUXK� GDODP� PHPDKDPL� GDQ�

PHPHFDKNDQ�VXDWX�SHUPDVDODKDQ�GDODP�PDWHPDWLND�

I� %DJL�SHQHOLWL�

�� 3HQHOLWLDQ�LQL�GDSDW�GLMDGLNDQ�EDKDQ�SHUWLPEDQJDQ�EDJL�SHQHOLWL�ODLQ�\DQJ�

PHPLOLNL�WRSLN�VDPD�

�� $JDU�GDSDW�GLMDGLNDQ�SHUEDQGLQJDQ�GDQ�DFXDQ�XQWXN�SHQHOLWLDQ�VHUXSD�

(� 3HQHJDVDQ�,VWLODK

8QWXN� PHPSHUPXGDK� SHPEDFD� GDODP�PHPDKDPL� YDULDEHO� SHQHOLWLDQ� PDND�

DNDQ�GLMHODVNDQ�LVWLODK�± LVWLODK�\DQJ�WHUNDLW�GHQJDQ�SHQHOLWLDQ�

�� 6HFDUD�NRQVHSWXDO

D� .HPDPSXDQ

.HPDPSXDQ� \DLWX� VXDWX�NHVDQJJXSDQ \DQJ�GLPLOLNL� VHWLDS�RUDQJ� GDODP�

PHODNVDQDNDQ�SHNHUMDDQ�VHFDUD�HIHNWLI�GDQ�WHQWXQ\D�HILVLHQ���

E� .RQHNVL

�� .DPXV�%HVDU�%DKDVD�,QGRQHVLD��2QOLQH��GLDNVHV����2NWREHU������SXNXO�������:,%��
KWWS���NEEL�ZHE�LG�NHPDPSXDQ�



��

.RQHNVL�GDSDW�GLDUWLNDQ�VHEDJDL�NHWHUNDLWDQ��KXEXQJDQ��DWDX�NDLWDQ���

F� .RQHNVL�0DWHPDWLV

.RQHNVL� PDWHPDWLV� DGDODK� NHPDPSXDQ� XQWXN� PHQJKXEXQJNDQ� DWDX�

PHQJDLWNDQ� PDWHPDWLND� GHQJDQ� SHODMDUDQ� ODLQ� DWDXSXQ� GHQJDQ� WRSLN�

ODLQQ\D���

G� %HUSLNLU

0HQXUXW� 6REXU� �GDODP� 0�� 0DXODQD�� %HUSLNLU� \DLWX� VXDWX� SURVHV� \DQJ�

PHPSHQJDUXKL� VHVHRUDQJ�GDODP� VXDWX� SHQDIVLUDQ� WHUKDGDS� UDQJVDQJDQ�±

UDQJVDQJDQ� \DQJ� GL� GDODPQ\D� PHOLEDWNDQ� SURVHV� VHQVL�� SHUVHSVL�� GDQ�

PHPRUL���

�� 6HFDUD�2SHUDVLRQDO

D� .RQHNVL�0DWHPDWLV

.RQHNVL�PDWHPDWLV�DGDODK�XVDKD�VLVZD�GDODP�PHQJKXEXQJNDQ�LGH�

LGH� DQWDU� NRQVHS��PDWHUL� GDODP�PDWHPDWLND LWX� VHQGLUL��PHQJKXEXQJNDQ�

PDWHPDWLND� GHQJDQ� LOPX� VHODLQ� PDWHPDWLND�� GDQ� PDWHPDWLND� GHQJDQ�

NHKLGXSDQ�VHKDUL�KDUL�

E� 7LSH�%HUSLNLU

%HUSLNLU� DGDODK� SURVHV� PHQJRODK� LQIRUPDVL�� PHQJRUJDQLVDVLNDQ�

EDJLDQ� GDUL� SHQJHWDKXDQ� VHKLQJJD� VHVHRUDQJ� GDSDW� PHQJKXEXQJNDQ�

SHQJHUWLDQ VDWX� GHQJDQ� SHQJHUWLDQ� ODLQQ\D GDODP� UDQJND� PHQGDSDWNDQ�

�� +DIL]LDQL�(ND�3XWUL�� GNN��.HPDPSXDQ�± .HPDPSXDQ 0DWHPDWLV� GDQ�3HQJHPEDQJDQ�
,QVWUXPHQQ\D���6XPHGDQJ��8SL�6XPHGDQJ�3UHVV���������KDO���

�� ,ELG��+DO���
�� 0DXODQD��.RQVHS�'DVDU�0DWHPDWLND�GDQ�3HQJHPEDQJDQ�.HPDPSXDQ�%HUSLNLU�.ULWLV�±

.UHDWLI���6XPHGDQJ��83,�6XPHGDQJ�3UHVV���������KDO���



��

SHPHFDKDQ� PDVDODK� \DQJ� GLKDGDSL�� 7LSH� %HUSLNLU� GDODP� SHQHOLWLDQ� LQL�

WHUEDJL� PHQMDGL� WLJD�� \DLWX� WLSH� EHUSLNLU� NRQVHSWXDO�� WLSH� EHUSLNLU� VHPL�

NRQVHSWXDO��GDQ�WLSH�EHUSLNLU�NRPSXWDVLRQDO�

F� $ULWPHWLND�6RVLDO

0HUXSDNDQ� EDJLDQ� PDWHUL� GDODP� PDWHPDWLND� \DQJ� PHPEDKDV� WUDQVDNVL�

HNRQRPL� GDODP� NHKLGXSDQ� VHKDUL� ± KDUL� \DQJ� NHUDS� EHUNDLWDQ� GHQJDQ�

XQWXQJ��UXJL��KDUJDP�SHPEHOLDQ��SHQMXDODQ��UDEDW��ODED��GLVNRQ��EUXWR��WDUD��

EXQJD��SDMDN�

)� 6LVWHPDWLND�3HPEDKDVDQ

6HFDUD�JDULV�EHVDU�SHQXOLVDQ� VNULSVL� LQL� WHUGLUL�GDUL� WLJD�EDJLDQ�� \DLWX�EDJLDQ�

DZDO��EDJLDQ�LVL��GDQ�EDJLDQ�DNKLU��$GDSXQ�VHWLDS�EDJLDQQ\D�DNDQ�GLXUDLNDQ�VHEDJDL�

EHULNXW��

�� %DJLDQ�DZDO

%DJLDQ� DZDO� WHUGLUL� GDUL� KDODPDQ� MXGXO�� KDODPDQ� SHUVHWXMXDQ�� KDODPDQ�

SHQJHVDKDQ�� KDODPDQ� SHUQ\DWDDQ� NHDVOLDQ� WXOLVDQ�� PRWWR� GDQ� SHUVHPEDKDQ��

SUDNDWD��GDIWDU�LVL��GDIWDU� WDEHO��GDIWDU�JDPEDU��GDIWDU�EDJDQ� GDIWDU� ODPSLUDQ��

GDQ�DEVWUDN�

�� %DJLDQ�LVL

%DJLDQ�LVL�WHUGLUL�GDUL�OLPD�EDE��\DQJ�DNDQ�GLXUDLNDQ�VHEDJDL�EHULNXW��

D� %DE� ,� 3HQGDKXOXDQ�� WHUGLUL� GDUL� �� $�� NRQWHNV� SHQHOLWLDQ�� %�� IRNXV�

SHQHOLWLDQ��&��WXMXDQ�SHQHOLWLDQ��'��NHJXQDDQ�SHQHOLWLDQ��(��SHQHJDVDQ�

LVWLODK��)��VLVWHPDWLND�SHPEDKDVDQ�



��

E� %DE� ,,�.DMLDQ� 3XVWDND�� WHUGLUL� GDUL� �� $�� ODQGDVDQ� WHRUL�� %�� SHQHOLWLDQ�

WHUGDKXOX��&��SDUDGLJPD�SHQHOLWLDQ�

F� %DE� ,,,�0HWRGH� 3HQHOLWLDQ�� WHUGLUL� GDUL� �� $�� UDQFDQJDQ� SHQHOLWLDQ�� %��

NHKDGLUDQ� SHQHOLWL��&�� ORNDVL� SHQHOLWLDQ��'�� GDWD� GDQ� VXPEHU� GDWD��(��

WHNQLN� SHQJXPSXODQ� GDWD�� )�� WHNQLV� DQDOLVLV� GDWD�� *�� SHQJHFHNDQ�

NHDEVDKDQ�GDWD��+��WDKDS�± WDKDS�SHQHOLWLDQ�

G� %DE�,9�+DVLO�3HQHOLWLDQ��WHUGLUL�GDUL���$��GHVNULSVL GDWD��%��DQDOLVLV�GDWD��

&��WHPXDQ�SHQHOLWLDQ�

H� %DE�9�3HPEDKDVDQ

I� %DE�9,�3HQXWXS GDQ�6DUDQ��WHUGLUL�GDUL���$��NHVLPSXODQ��%��VDUDQ�

�� %DJLDQ�$NKLU

%DJLDQ�DNKLU�WHUGLUL�GDUL�GDIWDU�UXMXNDQ�GDQ ODPSLUDQ�± ODPSLUDQ�


