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7LQJNDW�.HNHUXKDQ�

�178��
6XPEHU�

6��1LPEDL� -XQL�'HVHPEHU������ ���������� 0DQDQJNDODQJL��������

6��$LPDVL� -XOL�'HVHPEHU������ ����������

%HEHUDSD�DQDN�VXQJDL�

GDODP�VLVWHP�6��3UDIL�

0HL�$JXVWXV������ ���������� 7DSLODWX�	�5HQ\DDQ��������

6��1LPEDL� $SULO�'HVHPEHU������ a������� 3HQJXNXUDQ�LQVLWX�

�

�

5DQFDQJDQ�SHUFREDDQ�WLQJNDW�NHNHUXKDQ�

&RQWRK� LNDQ� GLSLOLK� EHUGDVDUNDQ� XNXUDQ�

SDQMDQJ� WRWDO� GDQ� XNXUDQ� NDOL� SHUWDPD� PDWDQJ�

JRQDG��SHPEDJLDQ�GL�DQWDUD�\XZDQD�GDQ�GHZDVD��

�0DQDQJNDODQJL�HW�DO������E���'DODP�SHUFREDDQ�

LQL��VHWLDS�LQGLYLGX�LNDQ�GLNHORPSRNNDQ�NH�GDODP�

NHODV�XNXUDQ�SDQMDQJ�WRWDO�������PP��������PP��

������PP��������PP��������PP��GDQ�!���PP��

3HQJXNXUDQ� SDQMDQJ� WRWDO� VHWLDS� LQGLYLGX� LNDQ�

GLODNXNDQ� PHQJJXQDNDQ� WHNQLN� IRWRJUDIL� SDGD�

VHWLDS� LQGLYLGX� \DQJ� GLSLOLK� GDODP� DNXDULXP�

EHUVNDOD���

6HWLDS� LQGLYLGX� LNDQ� \DQJ� WHODK� GLVHOHNVL�

EHUGDVDUNDQ� NHODV� XNXUDQ� GLWHPSDWNDQ� GDODP�

DNXDULXP� EHUXNXUDQ� ��� FP� [� ��� FP� [� ��� FP�

\DQJ� EHULVL� ��� OLWHU� DLU� VHFDUD� WHUSLVDK� GHQJDQ�

WLQJNDW� NHNHUXKDQ� VHVXDL� GHQJDQ� SHUODNXDQ��

6HEHOXP� SHUFREDDQ� SHPEHULDQ� PDQJVD�� VHPXD�

LNDQ� WLGDN� GLEHUL� PDNDQ� VHODPD� ��� MDP� XQWXN�

PHPEDNXNDQ� WLQJNDW� NHODSDUDQ� �-DFRE� HW� DO��

������ 5XVVHOO� HW� DO�� ������:LOOHPV� HW� DO�� ������

%KDWWDFKDUMHH�HW�DO��������*XSWD�	�%DQHUMHH��

������ 6DOHH]D� HW� DO�� ������� 6HODQMXWQ\D� VHWLDS�

LQGLYLGX�GDODP�NHORPSRN�XNXUDQ�GLEHUL�SHUODNX�

DQ� PHQJJXQDNDQ� LQVWDU� \DQJ� EHUXNXUDQ� UHODWLI�

VHUDJDP� �WDKDS� ,9�� VHEDQ\DN� ���� LQGLYLGX�

�0DQDQJNDODQJL�HW�DO����������

-XPODK� LQVWDU� \DQJ� GLNRQVXPVL� VHWLDS� LQGL�

YLGX� LNDQ�VHODPD�SHULRGH����PHQLW�GLKLWXQJ��3H�

PLOLKDQ� SHULRGH�ZDNWX� LQL� EHUGDVDUNDQ�*XSWD�	�

%DQHUMHH� ������� \DQJ� PHQHPXNDQ� EDKZD� VHED�

JLDQ� EHVDU� SUHGDVL� WHUKDGDS� ODUYD� Q\DPXN� EHU�

ODQJVXQJ� GDODP� SHULRGH� WHUVHEXW�� 3HQHQWXDQ�

WLQJNDW� SHPDQJVDDQ� VHWLDS� LQGLYLGX� LNDQ� GLSHU�

ROHK� GDUL� MXPODK� PDQJVD� \DQJ� GLEHULNDQ� �����

LQGLYLGX��GLNXUDQJL�GHQJDQ� MXPODK�PDQJVD�\DQJ�

WHUVLVD�GDODP�DNXDULXP�VHWHODK�SHULRGH����PHQLW��

7LQJNDW�NRQVHQWUDVL�JDV�RNVLJHQ�WHUODUXW�GDQ�WLQJ�

NDW� NHNHUXKDQ� DLU� GLMDJD� GHQJDQ� FDUD� PHPEHUL�

DHUDVL� GL� VHWLDS� DNXDULXP� �%RQQHU� 	� :LOGH�

������� GDQ� GLXNXU� VHVDDW� VHEHOXP� GLODNXNDQ�

SHUODNXDQ��'DODP�SHUFREDDQ� LQL� ��� NHODV�XNXUDQ�

SDQMDQJ� WXEXK� GDQ� �� WLQJNDW� NHNHUXKDQ�� GLODNX�

NDQ�VHEDQ\DN����XODQJDQ��Q� �������

�
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$QDOLVLV�

$QDOLVLV� UDJDP�VDWX� IDNWRU�GLJXQDNDQ�XQWXN�

PHQJXML� KLSRWHVLV� QRO� EDKZD� UDWD�UDWD� MXPODK�

PDQJVD� �WLQJNDW� SHPDQJVDDQ�� WLGDN� GLSHQJDUXKL�

ROHK�WLQJNDW�NHNHUXKDQ��6HODQMXWQ\D�GLODNXNDQ�XML�

W� XQWXN� QLODL� UDWD�UDWD� WLQJNDW� SHPDQJVDDQ� GDUL�

SHUODNXDQ� WLQJNDW� NHNHUXKDQ� GDODP� VHWLDS� NHODV�

XNXUDQ�LNDQ�VHFDUD�EHUSDVDQJDQ��8QWXN�PHPHWD�

NDQ� PRGHO� NRQVXPVL� PDQJVD� EHUGDVDUNDQ� NHODV�

XNXUDQ�VHEDJDL� IXQJVL�GDUL� WLQJNDW�NHNHUXKDQ�GL�

JXQDNDQ�UHJUHVL�HNVSRQHQVLDO��\DLWX��

�

<L� DGDODK� MXPODK� GDUL� PDQJVD� \DQJ� GLNRQVXPVL�

SDGD�SHUFREDDQ�NH�L��;L�DGDODK�WLQJNDW�NHNHUXKDQ�

GDODP�SHUFREDDQ�NH�L�� D�� GDQ�E� DGDODK� NRHILVLHQ�

UHJHUHVL�� $QDOLVLV� LQL� GLNHUMDNDQ� GHQJDQ� PHQJ�

JXQDNDQ�SURJUDP�06�([FHOO�������

�

+DVLO�

+DVLO� SHQHOLWLDQ� LQL� PHQXQMXNNDQ� EDKZD�

SHUEHGDDQ� WLQJNDW� SHPDQJVDDQ� GDODP� VHWLDS�

NHODV�XNXUDQ�GLSHQJDUXKL�ROHK�WLQJNDW�NHNHUXKDQ�

�3������� �7DEHO� ���� 7LQJNDW� SHPDQJVDDQ� DNDQ�

VHPDNLQ�PHQXUXQ�GHQJDQ�VHPDNLQ�PHQLQJNDWQ\D�

WLQJNDW�NHNHUXKDQ� �7DEHO� ���*DPEDU�����7LQJNDW�

SHPDQJVDDQ� UDWD�UDWD� GDODP� VHWLDS� NHODV� XNXUDQ�

WLGDN� EHUEHGD� Q\DWD� �3!������ GL� DQWDUD� WLQJNDW�

NHNHUXKDQ�\DQJ�UHQGDK�� ������178���GDQ�VHED�

JLDQ�PXODL� EHUEHGD� Q\DWD� �3�������SDGD� WLQJNDW�

NHNHUXKDQ� \DQJ� OHELK� WLQJJL� � ������� 178��

�7DEHO�����

�

�

7DEHO����$QDOLVLV�UDJDP�VDWX�IDNWRU�GL�DQWDUD�UDWD�UDWD� WLQJNDW�SHPDQJVDDQ�GDODP�VHWLDS�NHODV�XNXUDQ�LNDQ�

SHODQJL�DUIDN�SDGD�EHUEDJDL�WLQJNDW�NHNHUXKDQ�\DQJ�EHUEHGD��
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.HWHUDQJDQ��
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7DEHO����7LQJNDW�SHPDQJVDDQ�UDWD�UDWD��LQGLYLGX�PDQJVD�SHU�LQGLYLGX�LNDQ��GDODP�VHWLDS�NHODV�XNXUDQ�LNDQ�

SHODQJL�DUIDN�SDGD�EHUEDJDL�WLQJNDW�NHNHUXKDQ�\DQJ�EHUEHGD��

.HODV�XNXUDQ��

�PP��

7LQJNDW�NHNHUXKDQ��178��
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.HWHUDQJDQ�� NLVDUDQ�WLQJNDW�SHPDQJVDDQ�GLWDPSLONDQ�GDODP�WDQGD�NXUXQJ��
�3�������7LQJNDW�SHPDQJVDDQ�UDWD�UDWD�

\DQJ�EHUEHGD�VHFDUD�Q\DWD�SDGD�3������GLQRWDVLNDQ�GHQJDQ�KXUXI�GL�EDJLDQ�DWDV�\DQJ�EHUEHGD���
�



(IHNWLYLWDV�LNDQ�SHODQJL�DUIDN�PHQFDUL�PDNDQ�

���� � -XUQDO�,NWLRORJL�,QGRQHVLD�

3HQXUXQDQ� WLQJNDW� SHPDQJVDDQ� UDWD�UDWD�

SDGD� WLQJNDW� NHNHUXKDQ� \DQJ� EHUEHGD� GDODP�

VHWLDS� NHODV� XNXUDQ� LNDQ� SHODQJL� DUIDN� GLWDPSLO�

NDQ� SDGD�7DEHO� ���3DGD� WLQJNDW� NHNHUXKDQ� \DQJ�

UHODWLI� UHQGDK� � ������178��� SHQXUXQDQ� WLQJNDW�

SHPDQJVDDQ� UDWD�UDWD� SDGD� VHPXD� NHODV� XNXUDQ�

LNDQ�SHODQJL�DUIDN�UHODWLI�NHFLO�� ��������.RQGLVL�

\DQJ�EHUEHGD�GLWXQMXNNDQ�SDGD� WLQJNDW� NHNHUXK�

DQ� \DQJ� OHELK� WLQJJL� � �������178���3DGD� WLQJ�

NDW� NHNHUXKDQ� \DQJ� OHELK� WLQJJL�� SHQXUXQDQ�

WLQJNDW� SHPDQJVDDQ� UDWD�UDWD� ELVD� PHQFDSDL�

�������������7DEHO������

0RGHO� UHJUHVL� XQWXN� PHPHWDNDQ� SHQXUXQDQ�

WLQJNDW� SHPDQJVDDQ� \DQJ� GLDNLEDWNDQ� SHQJDUXK�

SHQLQJNDWDQ�NHNHUXKDQ�GLWDPSLONDQ�SDGD�7DEHO���

GDQ�*DPEDU� ��� +DVLO� LQL� PHQXQMXNNDQ� QLODL� NH�

PLULQJDQ��E��\DQJ�EHUEHGD�GDUL����3��������1LODL�

NHPLULQJDQ� GL� DQWDUD� NHODV� XNXUDQ� LNDQ� SHODQJL�

DUIDN� EHUNLVDU� GL� DQWDUD� ������ GDQ� ��������

�
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7DEHO����3HUVHQWDVH�SHQXUXQDQ�WLQJNDW�SHPDQJVDDQ�UDWD�UDWD�GDODP�VHWLDS�NHODV�XNXUDQ�LNDQ�SHODQJL�DUIDN�

SDGD�WLQJNDW�NHNHUXKDQ�\DQJ�EHUEHGD��

.HODV�8NXUDQ�

�PP��

3HUVHQWDVH�3HQXUXQDQ�7LQJNDW�3HPDQJVDDQ�%HUGDVDUNDQ�7LQJNDW�.HNHUXKDQ��178��
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.HWHUDQJDQ�� GDVDU�SHQHQWXDQ�\DLWX�WLQJNDW�SHPDQJVDDQ�UDWD�UDWD�GDODP�VHWLDS�NHODV�XNXUDQ�SDGD�WLQJNDW�NHNHUXKDQ�

WHUKDGDS�WLQJNDW�SHPDQJVDDQ�UDWD�UDWD�SDGD�WLQJNDW�NHNHUXKDQ�\DQJ�SDOLQJ�UHQGDK�������178���

�

7DEHO����+DVLO�DQDOLVLV�UHJUHVL�GDUL�SHQJDUXK�WLQJNDW�NHNHUXKDQ�WHUKDGDS�WLQJNDW�SHPDQJVDDQ��
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*DPEDU����+XEXQJDQ�GL� DQWDUD� WLQJNDW�SHPDQJVDDQ�GDQ� WLQJNDW� NHNHUXKDQ�SDGD� HQDP�NHODV�XNXUDQ� LNDQ�

SHODQJL� DUIDN��/LQJNDUDQ� KLWDP�PHZDNLOL� WLQJNDW�SHPDQJVDDQ�GDODP����XODQJDQ�GDQ� OLQJNDUDQ�

SXWLK�PHQXQMXNNDQ�WLQJNDW�SHPDQJVDDQ�UDWD�UDWD��6WDWLVWLN�UHJHUHVL�GLWDPSLONDQ�SDGD�7DEHO����
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(IHNWLYLWDV�LNDQ�SHODQJL�DUIDN�PHQFDUL�PDNDQ�

���� � -XUQDO�,NWLRORJL�,QGRQHVLD�

3HPEDKDVDQ�

+DVLO� SHQHOLWLDQ� LQL� PHQXQMXNNDQ� EDKZD�

WLQJNDW�NHNHUXKDQ�DLU�\DQJ�OHELK�EHVDU�GDUL�������

178� VXGDK� PXODL� PHPEHULNDQ� GDPSDN� SDGD�

SHQXUXQDQ� HIHNWLYLWDV� PHQFDUL� PDNDQ� SDGD� LNDQ�

SHODQJL� DUIDN�� %HUGDVDUNDQ� SHQHOLWLDQ� VHEHOXP�

Q\D� �7DSLODWX� 	�5HQ\DDQ� ������0DQDQJNDODQJL�

������ .DGDUXVPDQ� HW� DO�� ������� MHQLV� LNDQ� LQL�

XPXPQ\D� GLWHPXNDQ� SDGD� SHUDLUDQ� \DQJ� UHODWLI�

MHUQLK��������178���.HEHUDGDDQ�GL�SHUDLUDQ�\DQJ�

MHUQLK� MXJD� GLODSRUNDQ� SDGD� EHEHUDSD� MHQLV� LNDQ�

SHODQJL� ODLQQ\D��.DGDUXVPDQ�HW�DO��������.DGD�

UXVPDQ�HW�DO��������$OOHQ�	�+DGLDW\�������$OOHQ�

HW� DO�� ����E��� ZDODXSXQ� ELVD� GLWHPXNDQ� SDGD�

SHUDLUDQ�\DQJ�NHUXK��+DWWRUL�	�:DUEXUWRQ�������

$OOHQ� HW� DO�� ����D��� .HEHUDGDDQ� MHQLV� LNDQ� LQL�

SDGD�NRQGLVL�SHUDLUDQ�\DQJ�MHUQLK�GLGXJD�EHUNDLW�

DQ�GHQJDQ�HIHNWLYLWDVQ\D�GDODP�PHQFDUL�PDNDQ���

%HEHUDSD� SHQHOLWLDQ� VHEHOXPQ\D� PHQXQMXN�

NDQ�EHUNXUDQJQ\D�HIHNWLYLWDV�LNDQ�GDODP�PHQFDUL�

PDNDQDQ� SDGD� SHUDLUDQ� \DQJ� NHUXK� �%HUJ� 	�

1RUWKFRWH� ������ %UXWRQ� ������ 9RJHO� 	� %HDX�

FKDPS� ������ 6ZHND� 	� +DUWPDQ� ������ 6XWKHU�

ODQG�	�0H\HU� ������ =DPRU�	�*URVVPDQ� ������

NDUHQD� MDUDN� UHDNWLI� VHFDUD�YLVXDO�GDQ�DWDX�NHFH�

SDWDQ� PHQFDUL� PDNDQ� \DQJ� PHQXUXQ� �%DUUHWW� HW�

DO�� ������ 5RZH� 	� 'HDQ� ������ 6KRXS� 	� :DKO�

������&DUWHU� HW� DO�� ������� 3HQXUXQDQ� HIHNWLYLWDV�

PHQFDUL�PDNDQ� SDGD� LNDQ� VHODQMXWQ\D� DNDQ� EHU�

DNLEDW� WHUKDGDS� SHQXUXQDQ� ODMX� SHUWXPEXKDQ��

NHOLPSDKDQ�VHUWD�SHQ\HEDUDQ�GL�KDELWDW�DODPLQ\D�

�6LJOHU� HW� DO�� ������ %HUNPDQ� 	� 5DEHQL� ������

1RUWKFRWH� ������ 5RZH� HW� DO�� ������ 0RO� 	�

2XERWHU��������

,NDQ�SHODQJL�DUIDN�WHUPDVXN�NHORPSRN�VSHVL�

DOLV� �0DQDQJNDODQJL� 	� .DOLHOH� ������� WHUXWDPD�

PDNDQ� PDNURDYHUWHEUDWD� DLU� GDUL� NHORPSRN� LQ�

VHNWD�GHQJDQ�SUHIHUHQVL�SDGD�'LSWHUD��(SKHPHUR�

SWHUD��&ROHRSWHUD��GDQ�7ULFKRSWHUD��0DQDQJNDOD�

QJL� HW� DO�� ������� 6HODLQ� EHUSHQJDUXK� ODQJVXQJ�

WHUKDGDS� HIHNWLYLWDV� LNDQ� GDODP�PHQFDUL�PDNDQ��

SHQLQJNDWDQ� NHNHUXKDQ� MXJD�ELVD�EHUGDPSDN�QH�

JDWLI� WHUKDGDS� NHEHUDGDDQ� PDNURDYHUWHEUDWD� DLU�

VHEDJDL�PDNDQDQ�LNDQ��3HQLQJNDWDQ�NHNHUXKDQ�GL�

SHUDLUDQ�VXQJDL�DNDQ�EHUSHQJDUXK�WHUKDGDS�NHSD�

GDWDQ� GDQ� NHDQHNDUDJDPDQ�PDNURDYHUWHEUDWD� DLU�

VHUWD�DNDQ�PHQJXEDK�VWUXNWXU�WURILN�SDGD�HNRVLV�

WHP�VXQJDL��*URZQV�	�'DYLV�������+HQOH\�HW�DO��

������*OHDVRQ� HW� DO�� ������&RQQROO\�	�3HDUVRQ�

������&RXFHLUR�HW�DO����������������

3HQHOLWLDQ�0DQDQJNDODQJL� HW� DO�� �������PH�

QXQMXNNDQ� EDKZD� KDELWDW� LNDQ� SHODQJL� DUIDN� GL�

EHEHUDSD� ORNDVL� �VHJPHQ�EDJLDQ�KLOLU�� GL� 6XQJDL�

1LPEDL� WHODK� PHQJDODPL� GHJUDGDVL� EHUNDLWDQ�

GHQJDQ� EHUNXUDQJQ\D� YHJHWDVL� KXWDQ� ULSDULD� GL�

EDJLDQ�WHSL�VXQJDL�VHEDJDL�DNLEDW�DNWLYLWDV�DQWUR�

SRJHQLN��%HEHUDSD�SHQHOLWLDQ�PHQXQMXNNDQ�EDK�

ZD� EHUNXUDQJQ\D� YHJHWDVL� ULSDULD� DNDQ� PHQ\H�

EDENDQ� PHQLQJNDWQ\D� PDVXNDQ� SDUWLNHO� WHUVXV�

SHQVL� GDQ� NHNHUXKDQ� GDODP� VLVWHP� VXQJDL�

�*URZQV�	�'DYLV������� 6XWKHUODQG� HW� DO�� ������

GRV� 6DQWRV� HW� DO�� ������� .RQGLVL� LQL� GLGXJD� VH�

EDJDL�VDODK�VDWX�SHQ\HEDE�VHPDNLQ�EHUNXUDQJQ\D�

KDELWDW� \DQJ� VHVXDL� EDJL� LNDQ� SHODQJL� DUIDN� GL�

6XQJDL� 1LPEDL� �0DQDQJNDODQJL� HW� DO�� �������

2OHK� NDUHQD� LWX�� SHUOLQGXQJDQ�]RQD� ULSDULD� \DQJ�

PDVLK� DGD� GDQ� UHVWRUDVLQ\D� \DQJ� WHODK� UXVDN�

SHUOX� GLODNXNDQ� VHEDJDL� VDODK� VDWX� XSD\D� NRQ�
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