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$� /DWDU�%HODNDQJ�0DVDODK

.HND\DDQ� QHJDUD� ,QGRQHVLD� EXNDQ� KDQ\D� WHQWDQJ� DODP� VDMD�� WHWDSL�

PDV\DUDNDW� ,QGRQHVLD� PHPLOLNL� EHUEDJDL� NHND\DDQ� VXNX� GDQ� EXGD\D� \DQJ�

WHUVHEDU� GL VHOXUXK� NHSXODXDQ� ,QGRQHVLD�� VHUWD� PHPLOLNL� DGDW�

LVWLDGDW�NHEXGD\DDQ� \DQJ� WHUGDSDW� SDGD� VHWLDS� VXNXQ\D�� 0HQXUXW�

.RHQWMDUDQLQJUDW�NHEXGD\DDQ�PHUXSDNDQ�VHOXUXK�WRWDO�SLNLUDQ��NDU\D�GDQ�KDVLO�

NDU\D�PDQXVLD� \DQJ� WLGDN�EHUDNDU�SDGD�QDOXULQ\D�PHODLQNDQ�NDUHQD�PDQXVLD�

PHPSHUROHKQ\D�GHQJDQ�FDUD�EHODMDU� .HEXGD\DDQ�VDQJDW�OXDV�PHOLSXWL�KDPSLU�

VHOXUXK�DNWLYLWDV�PDQXVLD��/HELK�ODQMXW��PHQXUXW�.RHQWMDUDQLQJUDW�NHEXGD\DDQ�

GDSDW� GLNDWHJRULNDQ� GDODP� WLJD� ZXMXG� \DLWX� VHEDJDL� JDJDVDQ�� QLODL�� QRUPD��

SHUDWXUDQ��DWDX�GLVHEXW�VHEDJDL�VLVWHP�QLODL�EXGD\D��:XMXG�EHULNXWQ\D�DGDODK�

DNWLYLWDV� NHODNXDQ� \DQJ� EHUSROD� GL� GDODP� VXDWX� PDV\DUDNDW� DWDX� GLVHEXW�

VHEDJDL�VLVWHP�VRVLDO��GDQ�\DQJ�WHUDNKLU�DGDODK�EHQGD�EHQGD�KDVLO�NHEXGD\DDQ�

DWDX�VHULQJ�GLVHEXW�VHEDJDL�DUWHIDN��

6HWLDS� VXNX�EDQJVD� GL� � GXQLD� LQL�PHQJHQDO� GDQ�PHPSUDNWLNNDQ�EHUEDJDL�

MHQLV� XSDFDUD� DGDW� VHEDJDL� SHUZXMXGDQ� QLODL�QLODL� EXGD\D�� QRUPD� GDQ� DWXUDQ�

KXNXP� DGDW�� $QWDUD� VDWX� HWQLV� GHQJDQ� HWQLV� ODLQ�� WHQWX� EHUEHGD� MHQLV� GDQ�

EHQWXNQ\D�WHUJDQWXQJ�SDGD�EXGD\D�PDVLQJ�PDVLQJ DWDX�VHULQJ�GL�VHEXW�GHQJDQ�

NHDULIDQ� ORNDO� �ORFDO� ZLVGRP��� $GD� VXNX� EDQJVD�PHQJDQJJDS� XSDFDUD� GDXU�

KLGXS�OHELK�SHQWLQJ�XQWXN�GLODNVDQDNDQ��3LKDN�ODLQ�PHQJDQJJDS�XSDFDUD�\DQJ�

WHUNDLW� GHQJDQ� SHQJHORODDQ� VXPEHU� GD\D� DODP� \DQJ� OHELK� SHQWLQJ�� GDQ�

�.RHQWMDUDQLQJUDW�� .HEXGD\DDQ� 0HQWDOLWDV� GDQ� 3HPEDQJXQDQ�� �-DNDUWD� *UDPHGLD��
�������K������

�.HDULIDQ� ORNDO� �ORFDO� ZLVGRP�� GDSDW� GLPDNQDL� VHEDJDL� NHSULEDGLDQ�� LGHQWLWDV� NXOWXUDO�
PDV\DUDNDW� \DQJ� EHUXSD� QLODL�QLODL�� QRUPD�� HWLND�� NHSHUFD\DDQ�� DGDW�LVWLDGDW� GDQ� DWXUDQ� NKXVXV�
\DQJ� GLWHULPD� GL� GDODP� UXDQJ� OLQJNXS� PDV\DUDNDW� WHUWHQWX� GDQ� WHUXML� NHPDPSXDQQ\D� VHKLQJJD�
GDSDW� EHUWDKDQ� VHFDUD� WHUXV�PHQHUXV�� 6HKLQJJD� SDGD� SULQVLSQ\D� NHDULIDQ� ORNDO� EHUQLODL� EDLN� GDQ�
PHUXSDNDQ� NHXQJJXODQ� EXGD\D� PDV\DUDNDW� VHWHPSDW� GDQ� EHUNDLWDQ� GHQJDQ� NRQGLVL� JHRJUDILV�
VHFDUD� OXDV�� 2OHK� NDUHQD� LWX� NHDULIDQ� ORNDO� DNDQ� PHUHIOHNVLNDQ� NRQGLVL� EXGD\D� 1XVDQWDUD� \DQJ�
%KLQQHND�7XQJJDO� ,ND \DQJ� EHUPDNQD� EDKZD� NHQGDWLSXQ� VHWLDS� NHORPSRN�PDV\DUDNDW�PHPLOLNL�
NHDULIDQ�ORNDOQ\D�PDVLQJ�PDVLQJ�WHWDSL�SDGD�GDVDUQ\D�EHUNHPEDQJ�VXDWX�QLODL�QLODL�\DQJ�XQLYHUVDO�
GL� GDODPQ\D�� /LKDW� SDGD�6DUWLQL��0XWLDUD�.HDULIDQ�/RNDO�1XVDQWDUD�� �<RJ\DNDUWD��.HSHO� 3UHVV��
�������K������
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VHWHUXVQ\D��1DPXQ�GDODP�XSDFDUD�GDXU�KLGXS��DGD�\DQJ�PHQJDQJJDS�XSDFDUD�

LQLVLDVL PXWODN� KDUXV� GLODNVDQDNDQ�� \DLWX� XSDFDUD� SHUDOLKDQ� GDUL� UHPDMD�

PHQXMX�NH�GHZDVD�

6HFDUD� WUDGLVLRQDO� XSDFDUD� DGDW� WHUNDLW� GHQJDQ� VLVWHP� NHSHUFD\DDQ�� %LOD�

NHSHUFD\DDQ� VXDWX� NHORPSRN� PDV\DUDNDW� EHUXEDK�� PDND� WHUMDGL� MXJD�

SHUXEDKDQ� GDODP� WLQGDNDQ� GDQ� VXEVWDQVL� XSDFDUD� DGDW�� 0DODK� EHEHUDSD�

XSDFDUD� WUDGLVLRQDO� DGD� \DQJ� GLWLQJJDONDQ� WHUXWDPD� \DQJ� WHUNDLW� GHQJDQ�

SHUXEDKDQ�NHSHUFD\DDQ� LWX�VHQGLUL�� 6HSHUWL�PDV\DUDNDW� ODLQQ\D�GL� ,QGRQHVLD��

HWQLV� 3DNSDN� MXJD� PHQJHQDL� EHUEDJDL� MHQLV� XSDFDUD� DGDW�� 8SDFDUD� GDODP�

EDKDVD� 3DNSDN� GLVHEXW� NHUMD�NHUMD� QDPXQ� GDODP� SHUNHPEDQJDQQ\D�

EHULNXWQ\D�GDODP�EDKDVD�VHKDUL�KDUL��NKXVXVQ\D�\DQJ� WHUNDLW�GHQJDQ�XSDFDUD�

VXNDFLWD� VHULQJ� MXJD� GLJXQDNDQ� NDWD� SHVWD�� 6HFDUD� NRQVHSWXDO�� SHUXEDKDQ�

WHUVHEXW�VHVXDWX�\DQJ�ZDMDU��NDUHQD NHEXGD\DDQ�VHODOX�GLQDPLV�VHVXDL�GHQJDQ�

NHEXWXKDQ�GDQ�SHUNHPEDQJDQ�]DPDQ�

'DUL� VHMXPODK� MHQLV� XSDFDUD�� GDSDW� GLNDWHJRULNDQ� DWDV� GXD� EDJLDQ� EHVDU�

GDODP�NRQVHS��3DNSDN��\DNQL�����.HUMD�%DLN��XSDFDUD�VXNDFLWD��GDQ����.HUMD�

1MDKDW �XSDFDUD�GXNDFLWD���.HUMD�%DLN DUWLQ\D�MHQLV�XSDFDUD�\DQJ�GLODNVDQDNDQ�

GDODP� VLWXDVL� EHUJHPELUD� DWDX� VXNDFLWD�� .HEDOLNDQQ\D� NHUMD� QMDKDW� DUWLQ\D�

GLODNVDQDNDQ� GDODP� VXDVDQD� \DQJ� NXUDQJ�PHQ\HQDQJNDQ�� DWDX�PDODK� VHULQJ�

VHFDUD� WHUSDNVD� KDUXV� GLODNVDQDNDQ�� 1MDKDW� DUWLQ\D� WHUSDNVD� DWDX� GDODP�

NHDGDDQ�VXOLW��

$GDSXQ�FRQWRK�NHUMD�EDLN DGDODK� VHEDJLDQ�GDUL� MHQLV� XSDFDUD�GDXU�KLGXS�

XSDFDUD� \DQJ� WHUNDLW� GHQJDQ� SHQJHORODDQ� VXPEHU� GD\D� DODP� GDQ� XSDFDUD� GL�

VHNLWDU�UXPDK�WDQJJD��%HEHUDSD�FRQWRK�XSDFDUD�GDXU�KLGXS�\DQJ�PDVLK�XPXP�

GLSUDNWHNNDQ�PDV\DUDNDW�3DNSDN�KLQJJD�VDDW�LQL��DQWDUD�ODLQ�����8SDFDUD�PDVD�

KDPLO�GLNHQDO�GHQJDQ�QDPD�XSDFDUD�PHPHUUH�QDNDQ�PHUDVD�DWDX� LVWLODK� ODLQ�

PHPHUUH� QDNDQ� SDJLW�� ��� 8SDFDUD� PHODKLUNDQ� �PDQJDQ� EDOEDO��� ��� 8SDFDUD�

SHPEHULDQ� PDNDQ� SDGD� VL� LEX� \DQJ� PHODKLUNDQ� GDQ� NHSDGD� ED\L� \DQJ� EDUX�

ODKLU�VHFDUD�VLPEROLV��PHVXU�PHVXUL������8SDFDUD�SHQJJXQWLQJDQ�UDPEXW�DQDN�

�/LVWHU�%HUXWX�'DQ�1XUEDQL�3DGDQJ��0HQJHQDO�8SDFDUD�$GDW�0DV\DUDNDW�6XNX�3DNSDN�
'L�6XPDWHUD�8WDUD� (GLVL�5HYLVL���0HGDQ��37��*UDVLQGR�0RQRUDWDPD���������K�����

�%HUXWX�'DQ�1XUEDQL�3DGDQJ��0HQJHQDO�8SDFDUD�$GDW�0DV\DUDNDW�6XNX�3DNSDN�����K�����
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ROHK�SLKDN�SXDQJ�SXKXQ �PHUJRVWLQJ������8SDFDUD�SHUNDZLQDQ��PHUED\R�DWDX�

VLWDUL�WDUL�� ���8SDFDUD�PHQJUXPEDQJ�MHQLV�XSDFDUD�NHPDWLDQ�QFD\XU�QWXD�WDSL�

RUDQJ�\DQJ�GLXSDFDUDL�PDVLK�KLGXS�GDQ�WXUXW�PHQ\DNVLNDQ�XSDFDUDQ\D�VHQGLUL��

���8SDFDUD�NHPDWLDQ��QFD\XU�QWXD��GLODNXNDQ�VDDW�VHVHRUDQJ�PHQLQJJDO�GXQLD�

GDODP�XVLD�WXD�

'DUL� VHNLDQ�EDQ\DNQ\D� XSDFDUD� DGDW� VXNX�3DNSDN�GL DWDV�� SHQXOLV�GDODP�

SHQHOLWLDQ� LQL� DNDQ� EHUIRNXV� SDGD� XSDFDUD� SHUNDZLQDQ� �PHUED\R� DWDX� VLWDUL�

WDUL���6HFDUD�XPXP�SHUQLNDKDQ�DWDX�SHUNDZLQDQ�DGDODK�LNDWDQ�SULD�GDQ�ZDQLWD�

\DQJ� GLVHWXMXL� VHFDUD� VRVLDO� XQWXN� WXMXDQ� KXEXQJDQ� VHNVXDO�� SURNUHDVL��

SHQJDVXKDQ� DQDN� GDQ� NHUMD� VDPD� HNRQRPL�� $GDSXQ� \DQJ� PHQDULN�� DUDK�

SHPLNLUDQ�DEDG�NH����DGDODK�PHQGRNXPHQWDVLNDQ�GDQ�PHQGRURQJ�SHOHSDVDQ�

IXQJVL�IXQJVL� LWX� GDUL� VHWWLQJ� SHUQLNDKDQ�� \DQJ� PHPEXDW� EHEHUDSD� RUDQJ�

VHFDUD�UDGLNDO�PHQJXEDK�GHILQLVL�LVWLODK�LQL��7HQWX�VDMD��SDQGDQJDQ�WUDGLVLRQDO�

PDVLK� EHUODNX�� 'L� %DUDW�� DILUPDVL� UHOLJLXV� DWDV� SHUNDZLQDQ� VHEDJDL� SHULQWDK�

7XKDQ�GLGXNXQJ�ROHK�.HSDXVDQ�.DWROLN�5RPDZL��FDVWL�&RQQXELL��PHQHJDVNDQ�

VLIDW� VDNUDPHQWDO� SHUNDZLQDQ�� GDQ� PHQHNDQNDQ� PRQRSROL� VHNVXDOQ\D� GDQ�

PHPXML� IXQJVL� SURNUHDVLQ\D��$NDQ� WHWDSL�� ILOVDIDW� VHNXOHU� FHQGHUXQJ�EHUMDODQ�

NH DUDK�ODLQ��3DGD�DEDG�NH����/RFNH PHQGHILQLVLNDQ�XODQJ�SHUNDZLQDQ�VHEDJDL�

SHUVDWXDQ� VXND� UHOD�� \DQJ�GLEXWXKNDQ�KDQ\D� VHODPD� DQDN�EXWXK� SHQJDVXKDQ��

���� WDKXQ� NHPXGLDQ�� SHUJHVHUDQ� NH DUDK� SHPDKDPDQ� SHUNDZLQDQ� VHEDJDL�

VHEHQWXN�SHUMDQMLDQ�LQL�PHQGDSDWNDQ�PRPHQWXPQ\D��

3DGD� 0DV\DUDNDW� 3DNSDN� MXJD�� PDVD� SHUNDZLQDQ� LQL� VDQJDW� SHQWLQJ�

DUWLQ\D�� 'LNHQDO� EHEHUDSD� LVWLODK� \DQJ� EHUNDLWDQ� GHQJDQ� SHUNDZLQDQ�� DQWDUD�

ODLQ��0HUEHNNDV�NRP� %HUDVDO�GDUL�NDWD�%HNNDV�GDQ�NRP��%HNNDV�DUWLQ\D�WHPSDW�

DWDX� NHEHUDGDDQ�� VHGDQJNDQ� NRP DUWLQ\D� EHUKHQWL� DWDX� VWRS��0DNVXGQ\D� ELOD�

VHVHRUDQJ�PDVLK�UHPDMD�EHUDUWL�EHOXP�PHPSXQ\DL�SHJDQJDQ��WDQJJXQJ�MDZDE��

DWDX� PDVLK� EHEDV� GDUL� EHUEDJDL� KDN� GDQ� WDQJJXQJ� MDZDE� WHUXWDPD� \DQJ�

PHQ\DQJNXW� DGDW� LVWLDGDW�� 6HWHODK� NDZLQ�� KDO� WHUVHEXW� EHUXEDK� GDQ� VL� HJR�

�:LOOLDP�2XWKHZDLWH��(G��(QVLNORSHGLD�3HPLNLUDQ�6RVLDO�0RGHUQ� (GLVL�.HGXD��-DNDUWD��
.HQFDQD���������K������
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GLEHUL� SHUDQDQ� \DQJ� OHELK� NRPSOHNV� GDQ� EHVDU� GDODP� NHOXDUJD� PDXSXQ� GL�

WHQJDK�WHQJDK�PDV\DUDNDW��

,VWLODK� ODLQ�GDUL�SHUNDZLQDQ�GLVHEXW� MXJD�GHQJDQ�0HNHMHMDSHQ�DWDX�-HMDS�

%DJL� ODNL�ODNL� LVWLODK� NDZLQ� GLVHEXW�0HUXMXN� VHGDQJNDQ�EDJL�ZDQLWD� GLVHEXW�

6LMDKH�� 'DODP� NHKLGXSDQ� VHKDUL�KDUL� VHEXDK� NHOXDUJD� NHFLO� \DQJ� WHUGLUL� GDUL�

VXDPL�GDQ�LVWUL�GDQ�DQDN�DQDN�GLVHEXW�6DGD�EDJHV� /DNL�ODNL�\DQJ�VXGDK�NDZLQ�

GLVHEXW� 3DUWXD� ,EDOH� ,VWLODK� LQL� HUDW� NDLWDQQ\D� GHQJDQ� NHELDVDDQ� /DNL�ODNL�

\DQJ� SDGD� ZDNWX� GXOX� VHODOX� EHUNXPSXO�� EHUGLVNXVL� EHUODWLK� EHUEDJDL�

NHWUDPSLODQ� GL� %DODL� �%DOH� .XWD��� 8QWXN� SHUHPSXDQ� GLVHEXW�3DUWXD� ,EDJHV�

VHEDE�SHUHPSXDQODK�\DQJ�EHUWDQJJXQJ�MDZDE�XQWXN�PHQJXUXV�GDSXU��%DJHV���

3HUNDZLQDQ� \DQJ� LGHDO� DWDX� \DQJ� GLKDUDSNDQ� �3UHIIHUHQFH� PDUULDJH�� EDJL�

RUDQJ�3DNSDN�DGDODK�NDZLQ�GHQJDQ�3XWUL�3XKXQ�\DQJ�GLVHEXW�0XDW� ,PSDOQD�

DWDX� LVWLODK� ODLQ� 0HQRQJNHWWL� 0HQRQJNHWWL� DUWLQ\D� PHQ\RNRQJ� DWDX�

PHQHUXVNDQ�NHGXGXNDQ�VL�LEX�GDODP�NHOXDUJD�PDUJD�ODNL�ODNL��

0HQXUXW� .DHODQ�� ILOVDIDW� VHFDUD� XPXP� PHPLOLNL� GXD� SHQJHUWLDQ�� \DLWX��

ILOVDIDW� VHEDJDL� SURGXN� GDQ� ILOVDIDW� VHEDJDL� SURVHV�� 6HEDJDL� SURGXN�� ILOVDIDW�

DGDODK�KDVLO�SHPLNLUDQ�GDUL�VHVHRUDQJ�ILOVXI�DWDX�SHPLNLUDQ�\DQJ�WXPEXK�GDQ�

EHUNHPEDQJ�GL�GDODP�PDV\DUDNDW� WHUWHQWX��'L�GDODPQ\D� WHUPDVXN� MHQLV�MHQLV�

SHQJHWDKXDQ�� NRQVHS�� WHRUL�� SDQGDQJDQ� KLGXS�� VLVWHP�� WHUPDVXN� SXOD� LOPX�

VHEDJDL�KDVLO�GDUL�SURVHV�EHUSLNLU�ILORVRILV�GDQ�SUREOHP�SUREOHP�\DQJ�GLKDGDSL�

VHEDJDL� DNWLYLWDV� EHUILOVDIDW�� 6HGDQJNDQ� VHEDJDL� SURVHV�� ILOVDIDW� GLDUWLNDQ�

VHEDJDL� DNWLYLWDV� EHUILNLUQ\D� LWX� VHQGLUL� \DQJ� GLODNXNDQ� GHQJDQ� PHWRGH�

WHUWHQWX��

/HELK� ODQMXW�� .DHODQ� PHQFRED� PHQMHODVNDQ� NHGXGXNDQ� ILOVDIDW� VHEDJDL�

LOPX� \DLWX� VXDWX� LOPX� � \DQJ� KDUXV� GLNDML�� GLWHOLWL� GDQ� GLNHPEDQJNDQ� ROHK�

DNDGHPLVL� ILOVDIDW��� 2OHK� NDUHQD� LWX�� GL� GDODP� NDMLDQ� ILOVDIDW� VHWLDS� RUDQJ�

�/LVWHU�%HUXWX�GDQ�7DQGDN�%HUXWX��$GDW�'DQ�7DWD�&DUD�3HUNDZLQDQ�0DV\DUDNDW�3DNSDN�
(GLVL�5HYLVL���0HGDQ��37��*UDVLQGR�0RQRUDWDPD���������K������

�/LVWHU�%HUXWX�GDQ�7DQGDN�%HUXWX��$GDW�'DQ�7DWD�&DUD�3HUNDZLQDQ�����K�����
�/LVWHU�%HUXWX�GDQ�7DQGDN�%HUXWX��$GDW�'DQ�7DWD�&DUD�3HUNDZLQDQ�����K����
�.DHODQ��0HWRGH�3HQHOLWLDQ�.XDOLWDWLI�%LGDQJ�)LOVDIDW���<RJ\DNDUWD��3DUDGLJPD���������K��

������
��.DHODQ��0HWRGH�3HQHOLWLDQ�����K������
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GDSDW�PHODNXNDQ�SHPDKDPDQ�WHUKDGDS�NRQVHS�DSD�SXQ�PLVDOQ\D�SUDJPDWLVPH�

DWDX� EDKNDQ� NRPXQLVPH� WDQSD� KDUXV� PHQJLNXWL� SDQGDQJDQ� DWDX� EDKNDQ�

PHZXMXGNDQQ\D�GDODP�NHKLGXSDQ��'HQJDQ�GHPLNLDQ�LOPX�ILOVDIDW�DGDODK�LOPX�

\DQJ�PHQJNDML� NRQVHS�NRQVHS� DWDX� SHPLNLUDQ� GDUL� ILOVXI WHUWHQWX�� LOPX� \DQJ�

PHQJNDML�DOLUDQ�DOLUDQ�SHPLNLUDQ�DWDX�LVPH�LVPH�

6HODQMXWQ\D� GLNHQDO� LVWLODK� µEHUILOVDIDW¶� \DQJ� EHUPDNQD� VHEDJDL� VHEXDK�

DNWLYLWDV�DWDX�NHJLDWDQ�PHODNXNDQ�FDUD�FDUD�VHEDJDLPDQD�GLODNXNDQ�ROHK�SDUD�

ILOVXI�� 0HQXUXW� 6DUWLQL�� EHUILOVDIDW� DGDODK� PHQMDZDE� SHUVRDODQ� WHQWDQJ�

NHEHQDUDQ��NHEDLNDQ��NHDGLODQ��GDQ�ODLQQ\D��GHQJDQ�PHQJDMXNDQ�DUJXPHQWDVL�

DUJXPHQWDVL�WHUKDGDS�REMHN�NDMLDQ��� 'HQJDQ�GHPLNLDQ�GDSDW�GLNDWDNDQ�EDKZD�

DNWLYLWDV�EHUILOVDIDW� DGDODK�DNWLYLWDV�XQWXN�PHPSHUWDQ\DNDQ��PHQJNULWLVL��GDQ�

PHQJDMXNDQ� DUJXPHQ�DUJXPHQ�� 6HKLQJJD� WXOLVDQ� ILOVDIDW� EXNDQODK� WXOLVDQ�

\DQJ� UHSRUWLI�� VHNHGDU�PHODSRUNDQ��PHODLQNDQ� WXOLVDQ�NULWLV�PHPSHUWDQ\DNDQ�

GDQ�PHQJDMXNDQ� DUJXPHQWDVL��0DND� GDSDW� GLVLPSXONDQ� EDKZD� ILOVDIDW� GDSDW�

GLSDQGDQJ� VHEDJDL� SURGXN�� NRQVHS�� SDQGDQJDQ� KLGXS� \DQJ� WXPEXK� GL�

PDV\DUDNDW��'L�VLVL�ODLQ�ILOVDIDW�GDSDW�GLSDQGDQJ�VHEDJDL�PHWRGH�EHUILNLU�XQWXN�

PHPDKDPL�GDQ�PHQGHNDWL� VXDWX� IHQRPHQD��6HGDQJNDQ�EHUILOVDIDW� DQWDUD� ODLQ�

EHUDUWL� PHQMHODVNDQ� VHVXDWX� VHFDUD� NULWLV�� PHPSHUWDQ\DNDQ� DUJXPHQWDVL��

PHQJNULWLVL�NRQVHS�\DQJ�KLGXS�GL�PDV\DUDNDW��WHUPDVXN�PHQJNULWLVL�DSD�\DQJ�

GLJDJDV�VHEHOXPQ\D�

%HUNDLWDQ�GHQJDQ�SHPDKDPDQ�GL�DWDV��PDND�GDSDW�PHQGXGXNNDQ�NHDULIDQ�

ORNDO�VHEDJDL�EDJLDQ�GDUL�ILOVDIDW�VHEDJDL�SURGXN��6HEDE��NHDULIDQ�ORNDO�GDSDW�

GLNDWDNDQ�VHEDJDL SDQGDQJDQ�KLGXS�\DQJ�GLWHPXNDQ�GL�VXDWX�PDV\DUDNDW�ORNDO�

WHUWHQWX� GDQ� PHUXSDNDQ� VXDWX� NRQVHS� EHUSLNLU� WHQWDQJ� VHJDOD� VHVXDWX�� 2OHK�

NDUHQDQ\D� NHDULIDQ� ORNDO� DNDQ� EHULVL� NRQVHS� WHQWDQJ� EDJDLPDQD� PDQXVLD�

PHPSRVLVLNDQ� 7XKDQ�� EDJDLPDQD� KXEXQJDQ�PDQXVLD� GDQ� 7XKDQ�� EDJDLPDQD�

KLGXS� EHUVRVLDOLWDV�� EDJDLPDQD� SXOD� PDQXVLD� KLGXS� EHUGDPSLQJDQ� GHQJDQ�

DODP�� GDQ� ODLQQ\D��� 'HQJDQ� GHPLNLDQ� NHDULIDQ� ORNDO� \DQJ�PHPXDW� NRQVHS�

��6DUWLQL��0XWLDUD�.HDULIDQ������K��������
��0HQXUXW�+DED�DGD���SHUDQDQ�GDUL�NHDULIDQ�ORNDO��ORFDO�ZLVGRP���\DLWX������NHDULIDQ�ORNDO�

VHEDJDL� SHQDQGD� LGHQWLWDV� VHEXDK� NRPXQLWDV�� ���� NHDULIDQ� ORNDO� VHEDJDL� HOHPHQ� SHPHUVDWX�� ����
NHDULIDQ�ORNDO�VHEDJDL�SHQJJDQWL�KXNXP�SRVLWLI��NDUHQD�WLGDN�PHPLOLNL�VLIDW�PHPDNVD�GDQ�NHNXDWDQ�
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NRQVHS�GDQ� VLVWHP�SHQJHWDKXDQ�PDV\DUDNDW�PHUXSDNDQ�REMHN��NHDULIDQ� ORNDO�

VHEDJDL�SDQGDQJDQ�KLGXS�GDSDW GLNDML� VHFDUD� LOPLDK�GHQJDQ� WDWD�FDUD�ILOVDIDW��

6HKLQJJD�NHDULIDQ�ORNDO�\DQJ�EHUNHPEDQJ�GL�PDV\DUDNDW��GDSDW�GLWXOLV�VHEDJDL�

NRQVHS� GHQJDQ� FDUD� PHQJDEVWUDNVL� GDQ� PHQJLQWHUSUHWDVLNDQQ\D�� NHPXGLDQ�

NRQVHS� WHUVHEXW�GDSDW�GLNULWLVL�GHQJDQ�FDUD�FDUD�NHUMD� ILOVDIDW��6HEDJDL�PLVDO��

NRQVHS� \DQJ� DGD� GDODP� NHDULIDQ� ORNDO� WHUVHEXW� DNDQ� GLSHUWDQ\DNDQ� QLODL�

UDVLRQDOLWDVQ\D�� VXVXQDQ� � JDJDVDQ�JDJDVDQQ\D�� GDQ� VHWHUXVQ\D�� 2OHK�

NDUHQDQ\D�� SHQXOLV� PHUDVD� SHUOX� XQWXN� PHQHOLWL� PHQJHQDL� ³1LODL�1LODL�

)LOVDIDW� 'DODP� 8SDFDUD� 3HUQLNDKDQ� 6XNX 3DNSDN� .RWD� 6LGLNDODQJ

.DEXSDWHQ�'DLUL´�

%� 5XPXVDQ�0DVDODK

$GDSXQ�UXPXVDQ�PDVDODK�GDUL�SHQHOLWLDQ�LQL�LDODK�VHEDJDL�EHULNXW�

�� %DJDLPDQD� SHUNHPEDQJDQ XSDFDUD� SHUQLNDKDQ GDODP� 6XNX

3DNSDN"�

�� %DJDLPDQD QLODL�QLODL� ILOVDIDW \DQJ� WHUNDQGXQJ� GDODP� XSDFDUD

SHUQLNDKDQ�6XNX 3DNSDN"

NRKHVLIQ\D�OHELK�HIHNWLI�VHUWD�DEDGL������NHDULIDQ�ORNDO�VHEDJDL�SHQDPEDK�UDVD�NHEHUVDPDDQ�NHSDGD�
PDV\DUDNDW�� ���� NHDULIDQ� ORNDO� VHEDJDL� SHPEHQWXN� SROD� SLNLU� GDQ� SHPEDQJXQ� KXEXQJDQ� WLPEDO�
EDOLN�LQGLYLGX�GDQ�NHORPSRN�GHQJDQ�PHOHWDNNDQQ\D�GL�DWDV�NHEXGD\DDQ�\DQJ�GLPLOLNL������NHDULIDQ�
ORNDO� VHEDJDL� PHNDQLVPH� NROHNWLI� XQWXN� PHQJKLQGDUL� EHUEDJDL� NHPXQJNLQDQ� \DQJ� GDSDW�
PHQJXUDQJL� DWDX�EDKNDQ�PHUXVDN� VROLGDULWDV� NRPXQDO� \DQJ�GL\DNLQL� EHUDVDO� GDQ� WXPEXK�GL� DWDV�
NHVDGDUDQ�EHUVDPD�GDUL�VHEXDK�NRPXQLWDV�\DQJ� WHULQWHJUDVL��/LKDW�SDGD�-RKQ�+DED��³5HYLWDOLVDVL�
.HDULIDQ� /RNDO�� 6WXGL� 5HVROXVL� .RQIOLN� GL� .DOLPDQWDQ� %DUDW��0DOXNX� GDQ� 3RVR�´� GDODP� ,UZDQ�
$EGXOODK��GNN���HG����$JDPD�GDQ�.HDULIDQ�/RNDO�GDODP�7DQWDQJDQ�*OREDO���<RJ\DNDUWD��3XVWDND�
3HODMDU�� ������� K�� ���������/LKDW� MXJD�SDGD�:DVLVWR�5DKDUMR�� ³.HDULIDQ�/RNDO� 6HEDJDL�5HVROXVL�
.RQIOLN�.HDJDPDDQ�´�:DOLVRQJR��-XUQDO�3HQHOLWLDQ�6RVLDO�.HDJDPDDQ������QR���������������������
/LKDW�MXJD�SDGD�/��7MDKMDQGDUL��7�,��6HW\DQL��	�/�+�.XUQLD��³1XVDQWDUD�3KLORVRSK\��7KH�VWXG\�RI�
PHDQLQJV�EDVHG�RQ� ,QGRQHVLD¶D� ORFDO�ZLVGRP� LQ�(DVW� -DYD� DQG�(DVW�1XVD�7HQJJDUD´�� ,Q 0HODQL�
%XGLDQWD��0DQQHNH� %XGLPDQ�� $ELGLQ�.XVQR��0LNLKLUR�0RUL\DPD��� HG��&XOWXUDO� '\QDPLFV� LQ� D�
*OREDOL]HG�:RUOG��3URFHHGLQJV�RI�WKH�$VLD�3DFLILF�5HVHDUFK�LQ�6RFLDO�6FLHQFHV�DQG�+XPDQLWLHV��
'HSRN��,QGRQHVLD��1RYHPEHU������������7RSLFV�LQ�$UWV�DQG�+XPDQLWLHV���VW�HG���5RXWOHGJH���������
KWWS���GRL����������������������



ϳ

&� 7XMXDQ�3HQHOLWLDQ

0HODOXL� UXPXVDQ� PDVDODK� GL DWDV�� PDND� WXMXDQ� GDUL� SHQHOLWLDQ� LQL� LDODK�

VHEDJDL�EHULNXW�

�� 8QWXN� PHQGHVNULSVLNDQ� VHMDUDK� SHUNHPEDQJDQ GDUL� XSDFDUD�

SHUQLNDKDQ GDODP�6XNX 3DNSDN�

�� 8QWXN� PHQJXUDLNDQ QLODL�QLODL� ILOVDIDW \DQJ� WHUNDQGXQJ� GDODP

XSDFDUD�SHUQLNDKDQ�6XNX�3DNSDN��

'� 0DQIDDW�3HQHOLWLDQ�

'DUL� WXMXDQ� SHQHOLWLDQ� GL DWDV�� PDND� SHQHOLWLDQ� LQL� GLKDUDSNDQ� PDPSX�

PHPEHULNDQ�PDQIDDW�VHEDJDL�EHULNXW�

�� 6HFDUD�7HRULWLV� GLKDUDSNDQ�SHQHOLWLDQ� LQL�PHPEHULNDQ�PDQIDDW� XQWXN�

SHQJHPEDQJDQ� VWXGL� NHLOPXDQ� VRVLDO� EXGD\D� GDQ� ILOVDIDW��

7HUNKXVXVQ\D�GDODP�NDMLDQ�ILOVDIDW�QXVDQWDUD��

�� 6HFDUD�3UDNWLV�GLKDUDSNDQ�SHQHOLWLDQ�LQL�PHPEHULNDQ�PDQIDDW�SDGD�

D� 3HQXOLV

3HQHOLWLDQ� LQL�PHQDPEDK�ZDZDVDQ�SHQXOLV�PHQJHQDL�QLODL�QLODL�

ILOVDIDW�\DQJ�WHUNDQGXQJ�SDGD�DMDUDQ�NHEXGD\DDQ�VXNX�3DNSDN�

E� 0DV\DUDNDW

3HQHOLWLDQ�LQL�DNDQ�PHPEHULNDQ�SHQJHWDKXDQ�NHSDGD�PDV\DUDNDW�

WHQWDQJ� DUWL� SHQWLQJQ\D� PHOHVWDULNDQ GDQ� PHUDZDW� VXDWX� DMDUDQ�

NHEXGD\DDQ�

F� 8QLYHUVLWDV

3HQHOLWLDQ� LQL� DNDQ� PHPEDQWX� SDUD� FDORQ� FHQGLNLDZDQ� \DQJ�

LQJLQ� PHODNXNDQ� SHQHOLWLDQ� VHSXWDU� DGDW� LVWLDGDW� PDV\DUDNDW� VXNX

3DNSDN�



ϴ

(� %DWDVDQ�,VWLODK

$JDU� WLGDN� WHUMDGLQ\D�VHEXDK�NHVDODKSDKDPDQ�GDODP�PHPEDFD�SHQHOLWLDQ�

LQL��PDND� SHQXOLV� DNDQ�PHQJXUDLNDQ� LVWLODK�LVWLODK� \DQJ� SHUOX� GLEDWDVL�� \DLWX�

VHEDJDL�EHULNXW�

�� 1LODL�ILOVDIDW��WHUGLUL�GDUL�GXD�NDWD�\DLWX��QLODL�GDQ�ILOVDIDW��'L EDZDK�LQL�

SHQXOLV� DNDQ�PHQMHODVNDQ� LVWLODK� QLODL� ILOVDIDW� \DQJ�GLPDNVXG�SHQXOLV�

GDODP�SHQHOLWLDQ�LQL�

D� 1LODL� GLGHILQLVLNDQ� GDODP� .DPXV� EHVDU� EDKDVD� ,QGRQHVLD�

VHEDJDL�� ���KDUJD�GDODP�DUWL� WDNVLUDQ�KDUJD�����KDUJD�XDQJ�����

DQJND�NHSDQGDLDQ�����EDQ\DN�VHGLNLWQ\D� LVL����� VLIDW�VLIDW �KDO�

KDO�� \DQJ� SHQWLQJ� DWDX� EHUJXQD� EDJL� NHPDQXVLDDQ��� $GDSXQ�

GDODP� WHVDXUXV� EDKDVD� ,QGRQHVLD�� NDWD� µQLODL¶� EHUVLQRQLP�

GHQJDQ�� DQJND�� ELML�� KDUJD�� KDUNDW�� MXPODK�� NDGDU�� NDUDW�� NHODV�

NXDOLWDV�� NXDQWLWDV�� NXUV�� PXWX�� SHUKLWXQJDQ�� SHULQJNDW�� SRLQ��

SRQWHQ�� VNDOD�� WDNVLUDQ�� WDUDI�� WLPEDQJDQ�� WLQJNDW�� XNXUDQ���

6HKLQJJD�µQLODL¶ GDSDW�GLDUWLNDQ�VHEDJDL�VHEXDK�LGH�DWDX�NRQVHS�

WHQWDQJ�VHVXDWX�\DQJ�SHQWLQJ�GDODP�NHKLGXSDQ�PDQXVLD��

E� )LOVDIDW� VHFDUD� HWLPRORJLV�� EHUDVDO� GDUL� EDKDVD� <XQDQL SKLORV

�FLQWD� DWDX�SKLOLD �SHUVDKDEDWDQ� WHUWDULN� NHSDGD�� GDQ VKRSRV�

�NHELMDNVDQDDQ�� SHQJHWDKXDQ�� NHWHUDPSLODQ�� SHQJDODPDQ�

SUDNWLV�� LQWHOHJHQVL��� )LOVDIDW� GL� GDODP� NDPXV� EHVDU� EDKDVD�

,QGRQHVLD� GLGHILQLVLNDQ� VHEDJDL�� ��� SHQJHWDKXDQ� GDQ�

SHQ\HOLGLNDQ� GHQJDQ� DNDO� EXGL�PHQJHQDL� KDNLNDW� VHJDOD� \DQJ�

DGD�� VHEDEQ\D�� DVDOQ\D�� KXNXPQ\D�� ��� WHRUL� \DQJ� PHQGDVDUL�

DODP� SLNLUDQ� DWDX� VXDWX� NHJLDWDQ�� ��� LOPX� \DQJ� EHULQWLNDQ�

ORJLND�����NXPSXODQ�DQJJDSDQ�� JDJDVDQ��GDQ� VLNDS�EDWLQ� \DQJ�

GLPLOLNL� RUDQJ� DWDX� PDV\DUDNDW��� 'HQJDQ� GHPLNLDQ� ILOVDIDW�

��'HQG\�6XJRQR��HG��.DPXV�%HVDU�%DKDVD�,QGRQHVLD�� �-DNDUWD��3XVDW�%DKDVD���������K��
�������

��'HQG\�6XJRQR��HG��7HVDXUXV�%DKDVD�,QGRQHVLD���-DNDUWD��3XVDW�%DKDVD���������K��������
��/RUHQV�%DJXV��.DPXV�)LOVDIDW���-DNDUWD��*UDPHGLD���������K�������
��'HQG\�6XJRQR��HG��.DPXV�%HVDU�����K�������



ϵ

DGDODK� XSD\D� XQWXN� PHQHQWXNDQ� GDQ� PHQ\DMLNDQ� VHFDUD�

VLVWHPDWLN� VHUWD� OHQJNDS� EDWDV�EDWDV� GDQ� MDQJNDXDQ�

SHQJHWDKXDQ��VXPEHUQ\D��KDNLNDWQ\D��NHDEVDKDQQ\D��GDQ�QLODL�

QLODLQ\D�

0HODOXL�SHQGHILQLVLDQ�GL�DWDV��PDND�QLODL�ILOVDIDW�DGDODK�VHEXDK�LGH�

DWDX�NRQVHS�WHQWDQJ�VHVXDWX�\DQJ�SHQWLQJ�GDODP�ILOVDIDW��XSD\D�XQWXN�

PHQHQWXNDQ� GDQ� PHQ\DMLNDQ� VHFDUD� VLVWHPDWLN� VHUWD� OHQJNDS� EDWDV�

EDWDV�GDQ�MDQJNDXDQ�SHQJHWDKXDQ��\DQJ�QLODL�QLODL�WHUVHEXW�WHUGLUL�GDUL�

UDVLRQDO��NULWLV��VLVWHPDWLV� GDQ�XQLYHUVDO��

�� 8SDFDUD� 3HUQLNDKDQ WHUGLUL� GDUL� GXD� VXNX� NDWD�� \DLWX� XSDFDUD� GDQ�

SHUQLNDKDQ�� .DPXV� EHVDU� EDKDVD� ,QGRQHVLD� PHQGHILQLVLNDQ� XSDFDUD�

VHEDJDL�����WDQGD�WDQGD�NHEHVDUDQ�����WLQJNDK�ODNX�DWDX�SHUEXDWDQ�\DQJ�

WHULNDW� SDGD� DWXUDQ�DWXUDQ� WHUWHQWX� PHQXUXW� DGDW� DWDX� DJDPD�� ��

SHUEXDWDQ� DWDX� SHUD\DDQ� \DQJ� GLODNXNDQ� DWDX� GLDGDNDQ� VHKXEXQJDQ�

GHQJDQ�SHULVWLZD�SHQWLQJ��� $GDSXQ�GDODP�WHVDXUXV�EDKDVD�,QGRQHVLD��

NDWD� µXSDFDUD¶ EHUVLQRQLP� GHQJDQ� DSHO�� IRUPDOLWDV�� ULWXDO� VHUHPRQL��

SHUDODWDQ��SHUD\DDQ��� 6HGDQJNDQ�SHUQLNDKDQ�EHUDVDO��GDUL�NDWD�µQLNDK¶�

\DQJ�EHUDUWL�SHUMDQMLDQ�DQWDUD�ODNL�ODNL�GDQ�SHUHPSXDQ�XQWXN�EHUVXDPL�

LVWUL� GHQJDQ� UHVPL��'HQJDQ�PHQGDSDWNDQ� LPEXKDQ� µSH�DQ¶�GDODP� WDWD�

EDKDVD� ,QGRQHVLD� PHQXQMXNNDQ� VXDWX� SHUEXDWDQ�� PDND� µSHUQLNDKDQ¶�

GDSDW�GL�GHILQLVLNDQ�VHEDJDL�SHPEHQWXNDQ�VHEXDK�LNDWDQ�ODKLU�GDQ�EDWLQ�

DQWDUD� VHRUDQJ� ODNL�ODNL� GDQ� SHUHPSXDQ� XQWXN� KLGXS� EHUVDPD� GDQ�

PHPEHQWXN� VHEXDK� NHOXDUJD��� $GDSXQ� GDODP� WHVDXUXV� EDKDVD�

,QGRQHVLD�� NDWD� µSHUQLNDKDQ¶� EHUVLQRQLP� GHQJDQ�� DNDG� QLNDK�� LMDE�

NDEXO�� LMDE� QLNDK�� SHUEDXUDQ�� SHULNDWDQ�� SHUMRGRKDQ�� SHUNDZLQDQ��

SHUWDOLDQ��SHUWHPXDQ��� 'HQJDQ�GHPLNLDQ�GDODP�SHQHOLWLDQ�LQL�XSDFDUD�

SHUQLNDKDQ� DGDODK� VXDWX� SURVHVL� \DQJ� GLODQGDVL� ROHK� DWXUDQ�DWXUDQ�

XQWXN�PHPEHQWXN� VHEXDK� LNDWDQ� ODKLU� GDQ� EDWLQ� DQWDUD� VHRUDQJ� ODNL�

��'HQG\�6XJRQR��HG��.DPXV�%HVDU�����K���������
��'HQG\�6XJRQR��HG��7HVDXUXV�%DKDVD�����K�������
��'HQG\�6XJRQR��HG��.DPXV�%HVDU�����K��������
��'HQG\�6XJRQR��HG��7HVDXUXV�%DKDVD�����K�������



ϭϬ

ODNL� GDQ� SHUHPSXDQ� XQWXN� KLGXS� EHUVDPD� GDQ� PHPEHQWXN� VHEXDK�

NHOXDUJD�

�� 6XNX 3DNSDN DGDODK� VDODK� VDWX� VXNX� EDQJVD� \DQJ� WHUGDSDW� GL� 3XODX�

6XPDWUD� ,QGRQHVLD�� 7HUVHEDU� GL� EHEHUDSD� NDEXSDWHQ�NRWD� GL� 6XPDWUD�

8WDUD�GDQ�$FHK��\DNQL GL��.DEXSDWHQ�'DLUL��.DEXSDWHQ�3DNSDN�%KDUDW��

.DEXSDWHQ�+XPEDQJ�+DVXQGXWDQ��7DSDQXOL�7HQJDK� �6XPDWUD�8WDUD���

VHEDJLDQ� .DEXSDWHQ� $FHK� 6LQJNLO� GDQ� .RWD� 6XEXOXVVDODP� �$FHK���

$GDSXQ� VXNX 3DNSDN� \DQJ� GLPDNVXG� GL� GDODP� SHQHOLWLDQ� LQL� DGDODK

VXNX 3DNSDN� \DQJ� EHUPXNLP� GL� .RWD� 6LGLNDODQJ� .DEXSDWHQ� 'DLUL�

3URYLQVL�6XPDWHUD�8WDUD�

�� 6HEDJDL� VHEXDK� VWXGL� ODSDQJDQ��PDND� SHQHOLWLDQ� LQL� GLODNXNDQ� GL� GXD

WHPSDW SHQHOLWLDQ�� \DLWX�� SHUWDPD�� GLODNXNDQ� GL� .DQWRU� +LPSXQDQ�

0DV\DUDNDW� 3DNSDN� �+,03$.�� GL� .RWD� 6LGLNDODQJ� .DEXSDWHQ� 'DLUL�

3URYLQVL� 6XPDWHUD� 8WDUD�� .HGXD�� GLODNXNDQ� GL� .DQWRU� /HPEDJD�

.HEXGD\DDQ� 3DNSDN� �/.3�� GL� .RWD� 6LGLNDODQJ� .DEXSDWHQ 'DLUL�

3URYLQVL�6XPDWHUD�8WDUD� 7HPSDW� LQL�PHUXSDNDQ�KLPSXQDQ�RUJDQLVDVL�

\DQJ� PHQJKLPSXQ� PDV\DUDNDW� DGDW� 3DNSDN�� /DOX� DODVDQ� SHQXOLV�

PHPLOLK ORNDVL� NHGXD� NDUHQD� .DQWRU� /HPEDJD� .HEXGD\DDQ� 3DNSDN�

�/.3�� GL� .RWD� 6LGLNDODQJ�.DEXSDWHQ�'DLUL� 3URYLQVL� 6XPDWHUD� 8WDUD�

PHUXSDNDQ� VHEXDK� OHPEDJD� \DQJ� EHUWXMXDQ� XQWXN� PHQMDJD� GDQ�

PHOHVWDULNDQ� NHEXGD\DDQ�NHEXGD\DDQ� HWQLV� 3DNSDN�� 0DND�� ORNDVL�

WHUVHEXW� GDSDW� PHPEDQWX� SHQXOLV� XQWXN� PHQGDSDWNDQ� GDWD� \DQJ�

NUHGLEHO�PHQJHQDL�VDVDUDQ�GDUL�SHQHOLWLDQ�LQL��6HGDQJNDQ�ORNDVL�NHGXD

GLSLOLK�NDUHQD�PHUXSDNDQ�GDHUDK�\DQJ�EDQ\DN�GLKXQL�ROHK�PDV\DUDNDW�

HWQLV�3DNSDN�GDQ�MXJD�PDV\DUDNDW�WHUVHEXW�PDVLK�PHQMDODQNDQ�XSDFDUD�

SHQLNDKDQ� VHFDUD� KXNXP� DGDW� HWQLV� 3DNSDN� 6HGDQJNDQ� XQWXN� ZDNWX�

\DQJ� GLJXQDNDQ� SHQXOLV� GDODP� SHQHOLWLDQ� LQL� GLPXODL� VHMDN� 0HL�-XOL�

�����



ϭϭ

)� .DMLDQ�7HUGDKXOX

6HFDUD� XPXP� NDMLDQ� WHUGDKXOX� EHUWXMXDQ� XQWXN� PHQMHODVNDQ� SRVLVL�

SHQHOLWLDQ� \DQJ� DNDQ� GLODNXNDQ� ROHK� SHQXOLV GHQJDQ� SHQHOLWLDQ�SHQHOLWLDQ�

WHUGDKXOX�� 'L EDZDK� LQL� DNDQ� GLXUDLNDQ� EHEHUDSD� SHQHOLWLDQ�SHQHOLWLDQ�

WHUGDKXOX�\DQJ�PHPLOLNL�WHPD�\DQJ�VDPD�GHQJDQ�SHQHOLWLDQ�LQL��\DLWX�VHEDJDL�

EHULNXW�

�� 3DVNDK�-��3DVDULEX��6NULSVL��������� 3HUXEDKDQ�$GDW�3HUNDZLQDQ�3DGD��

0DV\DUDNDW�3DNSDN�.HODVHQ� 6NULSVL� WHUVHEXW�PHQJXQJNDSNDQ�EDKZD�

XQWXN� PHODNVDQDNDQ� DGDW� SHUNDZLQDQ� WHODK� GRPLQDQ� PHQJJXQDNDQ�

DGDW� %DWDN� 7RED�� 3HUXEDKDQ� LQL� WHUOLKDW� SDGD� VHOXUXK� XSDFDUD� DGDW�

SHUNDZLQDQ�� $GDW� 3DNSDN� \DQJ� NDGDQJ� PDVLK� GLJXQDNDQ� ELOD�

PHPDNDL� DGDW� %DWDN� 7RED� DGDODK� SHPEHULDQ� 7DGRDQ�� $GDSXQ�

SHQ\HEDS� GDUL� SHUXEDKDQ� DGDW� SHUNDZLQDQ� LQL� DGDODK� DGDW� 3DNSDN�

\DQJ�WHUODOX�UXPLW��GDQ�NXUDQJQ\D�GXNXQJDQ�SHPHULQWDK�VHWHPSDW���

�� 1RYDULQD�6LQDPR��6NULSVL� ������� 3HODNVDQDDQ�3HUNDZLQDQ�0HQXUXW�

+XNXP� $GDW� 6XNX� 3DNSDN� 'L� 'HVD� 3URQJLO� .HFDPDWDQ� 7LQDGD�

.DEXSDWHQ� 3DNSDN� %KDUDW�� 6NULSVL� WHUVHEXW� PHQJXQJNDSNDQ� EDKZD��

'HVD� 3URQJLO� .HFDPDWDQ� 7LQDGD� .DEXSDWHQ� 3DNSDN� %KDUDW� PDVLK�

PHQJJXQDNDQ� WDKDSDQ� SHODNVDQDDQ� SHUNDZLQDQ� GDODP� DGDW� SDNSDN�

VHVXDL� GHQJDQ� DGDWQ\D� \DLWX� XSDFDUD� PHUED\R� \DQJ� GLODNVDQDNDQ�

GHQJDQ�PHQJLULW��PHQJLQGDQJL� � �PHPLQDQJ���PHUVLEUHHQ� WDQGD�EXUMX��

�WXNDU� FLQFLQ��� PHQJNDWD� XWDQJ� �PHQHQWXNDQ� PDV� NDZLQ��� PHUED\R�

�SHVWD� SHUHVPLDQ�� GDQ�� EDOLN� XOEDV�� 1DPXQ�� WHUGDSDW� SHUXEDKDQ� GL

EHEHUDSD� WDKDSDQ� SHODNVDQDDQ� SHUNDZLQDQ� DGDW� 3DNSDN� NKXVXVQ\D�

XSDFDUD� PHUED\R� GDKXOX� VHEHOXP� SHODNVDQDDQ� SHUNDZLQDQ� GLLULQJL�

GHQJDQ�PXVLN�WUDGLVLRQDO��PHUNDWD�JHQGHULQJ�VLSLWX��WDSL�SDGD�VDDW�LQL�

PXVLN� WUDGLVLRQDO� WHUVHEXW� VXGDK� GLWLDGDNDQ� GLNDUHQDNDQ� PDV\DUDNDW�

��3DVNDK� -��3DVDULEX��3HUXEDKDQ�$GDW�3HUNDZLQDQ�3DGD� �0DV\DUDNDW�3DNSDN�.HODVHQ��
6NULSVL���0HGDQ��'HSDUWHPHQ�$QWURSRORJL�)DNXOWDV�,OPX�6RVLDO�GDQ�,OPX�3ROLWLN�868���������



ϭϮ

3DNSDN� EHUDQJJDSDQ� DODW� PXVLN� WUDGLVLRQDO� WHUVHEXW� NXQR�� DQJJDSDQ�

OHELK�UXPLW�GDQ�WLGDN�PRGHUQ���

�� $OLSDQGL�%HUXWX��6NULSVL� ������� 1LODL�QLODL�%LPELQJDQ� ,VODP�'DODP�

$GDW�3HUQLNDKDQ�6XNX�3DNSDN�'L�.RWD�6XEXOXVVDODP��6NULVSL�WHUVHEXW�

EHUMHQLV�NXDOLWDWLI�GHQJDQ�SHQGHNDWDQ�VRVLRORJLV�DQWURSRORJLV��$GDSXQ�

GDWD� \DQJ� GLSHURODK� EHUXSD� REVHUYDVL� NHODSDQJDQ� GL� .RWD�

6XEXOXVVDODP� GDQ� ZDZDQFDUD� GHQJDQ� SDUD� SLKDN� NKXVXVQ\D� WRNRK�

DGDW� GDQ� WHWXD� GL�'HVD�.XWD�7HQJDK��.HFDPDWDQ� 3HQDQJJDODQ��.RWD�

6XEXOXVVDODP� �$FHK��� 6NULSVL� WHUVHEXW� PHQ\LPSXONDQ� EDKZD� WUDGLVL�

DGDW� SHUQLNDKDQ� GDODP� EXGD\D� VXNX� 3DNSDN� WHUEDJL� PHQMDGL� ��

WDKDSDQ�� \DLWX�� ���� 6LPHUEHUXP �PXV\DZDUDK� NHOXDUJD��� ���� 7RQJJR�

UDMD �UDSDW� NHUMD��� ���� $NDG� QLNDK�� ����0DQHUEHN �PHPEHUL� PDNDQ�

NHSDGD� RUDQJ� WXD� SHUHPSXDQ��� ����0DQJROHVL �PHPEHUL� NDLQ ROHV���

6HGDQJNDQ� QLODL�QLODL� ,VODP� \DQJ� WHUNDQGXQJ� GDODP� DGDW� SHUQLNDKDQ�

VXNX�3DNSDN�GL�NRWD�6XEXOXVVDODP�DJDPD�OHELK�WLQJJL�NHGXGXNDQQ\D�

GDUL�SDGD� DGDW�� GDQ�GL� GDODP�SHQHUDSDQ� DGDW�3DNSDN� LQL�� SURVHV� DGDW�

SHUQLNDKDQ� VXNX� 3DNSDN� PHQJDQGXQJ� DMDUDQ� WDXKLG�� ILTLK� GDQ�

DKNODN���

0HODOXL� XUDLDQ� GL� DWDV�� WHODK� EDQ\DN� NDMLDQ� \DQJ� PHPEDKDV� DGDW

SHUQLNDKDQ�SDGD�PDV\DUDNDW VXNX 3DNSDN��1DPXQ�EHOXP�SHUQDK�GLODNXNDQQ\D�

VXDWX� NDMLDQ� \DQJ� PHQJXQJNDSNDQ� QLODL�QLODL� ILOVDIDW� \DQJ� WHUGDSDW� GDODP�

XSDFDUD� SHUQLNDKDQ� SDGD� PDV\DUDNDW VXNX 3DNSDN�� 'HQJDQ� GHPLNLDQ�

SHQHOLWLDQ� LQL� DNDQ� PHQMDGL� VDQJDW� PHQDULN� GDQ� EHUEHGD� GHQJDQ� SHQHOLWLDQ�

ODLQQ\D� NDUHQD� SHQHOLWLDQ� LQL� PHQJJXQDNDQ� SHQGHNDWDQ� ILOVDIDW�� 6HKLQJJD�

SHQHOLWLDQ� LQL� EHUPRGHO� SHQHOLWLDQ� SDQGDQJDQ� ILORVRILV� GL� ODSDQJDQ� GHQJDQ�

ODQJNDK�ODQJNDK�PHWRGLV� \DQJ�GLJXQDNDQ� DGDODK� GHVNULSVL�� NRKHUHQVL� LQWHUQ��

LQWHUSUHWDVL��GDQ�KROLVWLND��6HKLQJJD�SHQHOLWLDQ�LQL�DNDQ�PHPSHUOLKDWNDQ QLODL�

��1RYDULDQD� 6LQDPR� 3HODNVDQDDQ� 3HUNDZLQDQ� 0HQXUXW� +XNXP� $GDW� 6XNX� 3DNSDN� GL�
'HVD� 3URQJLO� .HFDPDWDQ� 7LQDGD� .DEXSDWHQ� 3DNSDN� %KDUDW�� 6NULSVL�� �0HGDQ�� 3HQGLGLNDQ�
3DQFDVLOD�GDQ�.HZDUJDQHJDUDDQ�)DNXOWDV�,OPX�6RVLDO�81,0('��������

��$OLSDQGL�%HUXWX��1LODL�QLODL�%LPELQJDQ�,VODP�GDODP�$GDW�3HUQLNDKDQ�6XNX�3DNSDN�GL�
.RWD� 6XEXOXVVDODP�� 6NULSVL�� �0HGDQ�� %LPELQJDQ� 3HQ\XOXKDQ� ,VODP� )DNXOWDV� 'DNZDK� GDQ�
.RPXQLNDVL�8,168���������



ϭϯ

QLODL� ILOVDIDW� �UDVLRQDO�� NULWLV�� VLVWHPDWLV�� XQLYHUVDO�� \DQJ� WHUGDSDW� GDODP�

XSDFDUD� SHUQLNDKDQ� PDV\DUDNDW� VXNX 3DNSDN�� :DODXSXQ� GHPLNLDQ� SHQXOLV�

DNDQ�PHQJJXQDNDQ� VHEDJLDQ� NHFLO� GDUL� LVL� SHQHOLWLDQ�SHQHOLWLDQ� WHUGDKXOX� GL�

DWDV�XQWXN�PHQDPEDK�NKD]DQDK�GDODP�SHQHOLWLDQ�LQL�

*� 0HWRGH�3HQHOLWLDQ�

D� -HQLV�GDQ�3HQGHNDWDQ�3HQHOLWLDQ

3HQHOLWLDQ� LQL� DGDODK� SHQHOLWLDQ� ODSDQJDQ� GHQJDQ� PHWRGH� NXDOLWDWLI��

$GDSXQ� SHQGHNDWDQ� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK�

SHQGHNDWDQ� ILOVDIDW�� 6HKLQJJD� SHQHOLWLDQ� LQL� PHQJJXQDNDQ� PRGHO�

SHQHOLWLDQ SDQGDQJDQ� ILORVRILV� GL� ODSDQJDQ�� $ODVDQ� PHPLOLK� PRGHO�

SHQHOLWLDQ�WHUVHEXW�LDODK�NDUHQD�GL�VDODK�VDWX�NHORPSRN��DWDX�GDHUDK��VXNX��

EDQJVD�� QHJDUD�� DNDQ� PHPLOLNL� SDQGDQJDQ� KLGXS� DWDX� SDQGDQJDQ� GXQLD�

\DQJ�PHQGDVDUL�VHOXUXK�NHEXGD\DDQQ\D��� 0DND�VDQJDW�PHPXQJNLQ�XQWXN�

GLVHOLGLNL� SDQGDQJDQ� GDVDU� \DQJ� PHODWDUEHODNDQJL� VDODK� VDWX� IHQRPHQD�

SHQWLQJ�� VHSHUWL� PLVDOQ\D� KLGXS� NHOXDUJD�� VWUXNWXU� VRVLDO�� VLVWHP�

SHQGLGLNDQ��VDODK�VDWX�NHELDVDDQ�DWDX�XSDFDUD��VDODK�VDWX�EHQWXN�NHVHQLDQ��

GOO��

'DODP�SHQHOLWLDQ�LQL��SHQXOLV�DNDQ�PHQ\HOLGLNL�SDQGDQJDQ�GDVDU�\DQJ�

PHODWDUEHODNDQJL��VWUXNWXU�VWUXNWXU�VHUWD�NDLGDK�NDLGDK�\DQJ�PHQJDWXU�GDQ�

MXJD� PHQ\HOLGLNL� KDO�KDO� \DQJ� PHQ\DQJNXW� KDNLNDW� PDQXVLD�� GXQLD�� GDQ�

7XKDQ� SDGD� XSDFDUD� SHUQLNDKDQ� GDODP� HWQLV� 3DNSDN� .RWD� 6LGLNDODQJ�

.DEXSDWHQ�'DLUL���

��$QWRQ�%DNNHU�	�$FKPDG�&KDUULV�=XEDLU��0HWRGRORJL�3HQHOLWLDQ�)LOVDIDW���<RJ\DNDUWD��
.DQLVLXV�������� K�����

��0HQXUXW� $QWRQ� %DNNHU� GDQ� $FKPDG� &KDUULV� =XEDLU�� SDQGDQJDQ� GDVDU� WHUVHEXW� GDSDW�
KDGLU� PHQXUXW� WLJD� WLQJNDWDQ�� � ��� 6HEDJDL� VXDWX� ILOVDIDW� OHELK�NXUDQJ� OHQJNDS�� \DQJ� WHODK�
GLUXPXVNDQ� VHFDUD� HNVSOLVLW� �WHUWXOLV� DWDX� OLVDQ��� VHFDUD� VLVWHPDWLV�PHWRGLV�� GDQ�
GLSHUWDQJJXQJMDZDENDQ�VHFDUD�NULWLV�����6HEDJDL�VXDWX� LGHRORJL� OHELK�NXUDQJ� OHQJNDS��\DQJ� WHODK�
GLUXPXVNDQV�HFDUD�HNVSOLVLW��WHUWXOLV�DWDX�OLVDQ���QDPXQ�OHELK�WHUGLUL�GDUL�UXPXVDQ�UXPXVDQ��VORJDQ�
VORJDQ�� GDQ� SHULEDKDVD�SHULEDKDVD�� GDULSDGD� PHQMDGL� XUDLDQ� VLVWHPDWLV�PHWRGLV� \DQJ� WHODK�
GLSHUWDQJJXQJMDZDENDQ� VHFDUD� NULWLV�� ��� 6HEDJDL� SHPDKDPDQ� \DQJ�PXQJNLQ� VXGDK� GLXQJNDSNDQ�
VHFDUD�IUDKPHQWDULV��WHWDSL�WHUXWDPD�PDVLK�EHUVLIDW�LPSOLVLW��\DLWX�WHUVHPEXQ\L�GDODP�JHMDOD�JHMDOD�
KLGXS� EHUVDPD�� /LLKDW� GDODP� $QWRQ� %DNNHU� 	� $FKPDG� &KDUULV� =XEDLU��0HWRGRORJL� 3HQHOLWLDQ�
)LOVDIDW���<RJ\DNDUWD��.DQLVLXV���������K�����



ϭϰ

E� /RNDVL�3HQHOLWLDQ

6HSHUWL�\DQJ�VXGDK�SHQXOLV�XUDLNDQ�GL�EDWDVDQ�LVWLODK��EDKZD SHQHOLWLDQ�

LQL� GLODNXNDQ� GL� WLJD� ORNDVL� \DQJ� EHUDGD� GL� .RWD� 6LGLNDODQJ� .DEXSDWHQ�

'DLUL�� $GDSXQ� .DEXSDWHQ� 'DLUL� PHUXSDNDQ� VDODK� VDWX .DEXSDWHQ \DQJ�

WHUOHWDN GL ZLOD\DK� DGPLQLVWUDVL 3URYLQVL� 6XPDWHUD� 8WDUD�� ,QGRQHVLD��

6HFDUD�DGPLQLVWUDVL�� VHMDN� WDKXQ�������SHUDWXUDQ�'DHUDK�1RPRU���7DKXQ�

����� WHQWDQJ� 3HPEHQWXNDQ� .HFDPDWDQ� 6LWLQMR� \DQJ� PHUXSDNDQ�

SHPHNDUDQ� GDUL� NHFDPDWDQ� 6LGLNDODQJ��� ZLOD\DK� DGPLQLVWUDVL�

SHPHULQWDKDQ� NDEXSDWHQ� 'DLUL� KLQJJD� WDKXQ� ����� WLGDN� PHQJDODPL�

SHPHNDUDQ�� PDVLK� WHWDS� WHUGLUL� GDUL� ��� NHFDPDWDQ�� ���� 'HVD�� GDQ� ��

NHOXUDKDQ��� 6HFDUD�DVWURQRPL�.DEXSDWHQ�'DLUL�WHUHWDN�GL DQWDUD�����¶��´�

����¶��´� /LQWDQJ� 8WDUD� GDQ� �����¶� �����¶� %XMXU� 7LPXU�� WHSDWQ\D� GL�

VHEHODK�%DUDW�'D\D� 3URYLQVL� 6XPDWHUD�8WDUD� GHQJDQ� NHWLQJJLDQ�ZLOD\DK�

DQWDUD�����������PHWHU�GLDWDV�SHUPXNDDQ�ODXW��� /XDV�ZLOD\DK�.DEXSDWHQ�

GDLUL� ��������� NP� DWDX� VHNLWDU� ������GDUL� OXDV� SURYLQVL� 6XPDWHUD�8WDUD�

�����������NP���

6HFDUD� XPXP� GDHUDK� .DEXSDWHQ� 'DLUL� PHPLOLNL� SRWHQVL� SHUWDQLDQ��

\DQJ� VDQJDW� OXDV� GDQ� VDQJDW� EHVDU� KDVLOQ\D�� NDUHQD� LWX�PDWD� SHQFDKDULDQ�

SHQGXGXN� \DQJ� XWDPD� DGDODK� SHUWDQLDQ� SDGL�� SDODZLMD�� GDQ� WDQDPDQ�

WDKXQDQ� DWDX� EDKDQ� SHUGDJDQJDQ� HNVSRU�� 7DQDPDQ� VD\XUDQ� VHPXVLP� GL�

.DEXSDWHQ� 'DLUL� WHUGLUL� GDUL� EHEHUDSD� .RPRGLWL� &DEDL� %HVDU� PHPLOLNL�

SURGXNVL� \DQJ� WHUEDQ\DN� GL DQWDUD� NRPRGLWL� ODLQQ\D�� GL PDQD� PHQFDSDL�

�������� .ZLQWDO� SDGD� WDKXQ� ������� 7DQDPDQ� MDKH� PHUXSDNDQ� WDQDPDQ�

ELRIDUPDND�GHQJDQ�SURGXNVL�WHUEHVDU�\DLWX���������NJ�DWDX�VHNLWDU��������

SHUVHQ�GDUL�WRWDO�SURGXNVL�WDQDPDQ�ELRIDUPDND���

��%DGDQ�3XVDW�6WDWLVWLN�.DEXSDWHQ�'DLUL��.DEXSDWHQ�'DLUL�'DODP�$QJND�'DLUL�5HJHQF\�
LQ�)LJXUHV������ ��'DLUL��%36�.DEXSDWHQ�'DLUL���������K�����

��%DGDQ�3XVDW 6WDWLVWLN�.DEXSDWHQ�'DLUL��.DEXSDWHQ�'DLUL�'DODP�$QJND����K����
�� %DGDQ�3XVDW�6WDWLVWLN�.DEXSDWHQ�'DLUL��.DEXSDWHQ�'DLUL�'DODP�$QJND����K������
�� %DGDQ�3XVDW�6WDWLVWLN�.DEXSDWHQ�'DLUL��.DEXSDWHQ�'DLUL�'DODP�$QJND����K������



ϭϱ

6HGDQJNDQ 6LGLNDODQJ�PHUXSDNDQ� VDODK�VDWX�NHFDPDWDQ GL�.DEXSDWHQ�

'DLUL��GDQ�PHUXSDNDQ�,EXNRWD�GDUL�NDEXSDWHQ�'DLUL� :LOD\DK�DGPLQLVWUDWLI��

WHUGLUL�GDUL���NHOXUDKDQ�GDQ���GHVD��� 6LGLNDODQJ�DGDODK�SXVDW�SHUGDJDQJDQ��

SHQGLGLNDQ�� NHVHKDWDQ�� VHUWD� SHOD\DQDQ� XPXP� GDQ� \DQJ� ODLQQ\D� GDODP�

NHKLGXSDQ� SHQGXGXN� GL .DEXSDWHQ� 'DLUL�� %HUGDVDUNDQ� KDVLO� � 6HQVXV�

3HQGXGXN�7DKXQ�������MXPODK�SHQGXGXN�7DKXQ�������NHFDPDWDQ�GHQJDQ�

SHQGXGXN�WHUEDQ\DN�DGDODK�.HFDPDWDQ�6LGLNDODQJ��\DLWX���������MLZD������

��� SHUVHQ�� GHQJDQ� UDWD�UDWD� NHSDGDWDQ� SHQGXGXN� PHQFDSDL� �������

MLZD�NP���� 6HFDUD� JHRJUDILV�� 6LGLNDODQJ� EHUDGD� GL� DUDK� %DUDW� /DXW�

SURYLQVL� 6XPDWHUD� 8WDUD� GHQJDQ� OXDV� GDHUDK� ����� NP� GHQJDQ� WLQJJL�

ZLOD\DK�������PGSO���

.HFDPDWDQ� 6LGLNDODQJ� \DQJ� WHUGLUL� GDUL ��� GHVD�NHOXUDKDQ� \DQJ�

PHPLOLNL� 6'�1HJHUL� EHUMXPODK� ��� XQLW� GDQ� �� XQLW� VHNRODK� VZDVWD�� 603�

1HJHUL� �� XQLW� GDQ� �� 603� 6ZDVWD�� GDQ� 60$� 1HJHUL� �� XQLW� GDQ� 60$�

6ZDVWD���XQLW�\DQJ�WHUVHEDU�GL����NHOXUDKDQ�GHVD�EHUGDVDUNDQ�FDFDWDQ�GDUL�

EDGDQ� SXVDW� VWDWLVWLN��� %DQ\DNQ\D� VHNRODK� \DQJ� WHUVHEDU� GL� 6LGLNDODQJ�

PHQXQMXNNDQ� EDKZD� 6LGLNDODQJ� PHUXSDNDQ� SXVDW� SHQGLGLNDQ� GL�

.DEXSDWHQ�'DLUL�

6HFDUD�VRVLRORJLV MLND�NLWD�NDML�PHODOXL�VWUXNWXU VRVLDO�Q\D�VXNX�3DNSDN�

GL� LNDW�ROHK�6XODQJ�6LOLPD��6XODQJ�6LOLPD� WHUVXVXQ�GDUL� OLPD�XQVXU�\DLWX��

VLQLQD� WHUWXD�� VLQLQD� SHQHQJDK�� VLQLQD� WHUEXQJVX�� EHUUX�� GDQ� SXDQJ��

.HOLPD� XQVXU� WHUVHEXW� PHPLOLNL� SHUDQ� \DQJ� VDQJDW� EHVDU� GDODP� SURVHV�

SHQJDPELODQ� NHSXWXVDQ� GDODP� VLVWHP� NHNHUDEDWDQ�� XSDFDUD� DGDW�PDXSXQ�

GDODP�NRQWHNV�NRPXQLWDV�OHEEXK�DWDX�NXWD��$UWLQ\D�NHOLPD�XQVXU�LQL�KDUXV�

WHUOLEDW�DJDU�NHSXWXVDQ�\DQJ�GLDPELO�VDK�VHFDUD�DGDW�

��%DGDQ�3XVDW�6WDWLVWLN�.DEXSDWHQ�'DLUL��.DEXSDWHQ�'DLUL�'DODP�$QJND����K�����
��%DGDQ�3XVDW�6WDWLVWLN�.DEXSDWHQ�'DLUL��.DEXSDWHQ�'DLUL�'DODP�$QJND����K�����
��%DGDQ�3XVDW�6WDWLVWLN�.DEXSDWHQ�'DLUL��.DEXSDWHQ�'DLUL�'DODP�$QJND����K������
�� %DGDQ�3XVDW�6WDWLVWLN�.DEXSDWHQ�'DLUL��.DEXSDWHQ�'DLUL�'DODP�$QJND����K���������



ϭϲ

F� 6XPEHU�'DWD�3HQHOLWLDQ

8QWXN� PHQHOLWL� SDQGDQJDQ� KLGXS� \DQJ� PDVLK� LPSOLVLW�� SDGD� WDKDS�

SHUWDPDQ\D� SHQHOLWLDQ� GHQJDQ� SHQGHNDWDQ� ILOVDIDW� WLGDN� EDQ\DN� EHUEHGD�

GDUL� VWXGL� VRVLRORJLV� DWDX� DQWURSRORJLV� �EXGD\D��� GLNXPSXONDQ� GDWD�GDWD�

\DQJ�PHQDPSDNNDQ SDQGDQJDQ�KLGXS HWQLV�3DNSDN�

0HQXUXW� VXPEHUQ\D� GDWD� GLEHGDNDQ� PHQMDGL� GDWD� SULPHU� GDQ� GDWD�

VHNXQGHU��\DLWX���

�� 'DWD�SULPHU�

'DWD�SULPHU�DGDODK�GDWD�\DQJ�GLNXPSXONDQ�ROHK�SHQXOLV�ODQJVXQJ�

GDUL�VXPEHU�\DQJ�MDGL UHSRQGHQ��7HNQLN�\DQJ�GDSDW�GLJXQDNDQ�SHQXOLV�

XQWXN� PHQJXPSXONDQ� GDWD� SULPHU� DQWDUD� ODLQ� LDODK� REVHUYDVL� GDQ�

ZDZDQFDUD��

�� 'DWD�VHNXQGHU�

'DWD�VHNXQGHU�DGDODK�GDWD�\DQJ�WHODK�WHUVHGLD�KDVLO�SHQJXPSXODQ�

GDWD� XQWXN� NHSHUOXDQ� WHUWHQWX�� \DQJ� GDSDW� GLJXQDNDQ� VHEDJLDQ� DWDX�

VHOXUXKQ\D� VHEDJDL� VXPEHU� GDWD� SHQHOLWLDQ�� $GDSXQ� GDWD� VHNXQGHU�

SHQHOLWLDQ� LQL� GLGDSDWNDQ� PHODOXL� NDMLDQ� NHSXVWDNDDQ�� VHSHUWL� NDU\D�

/LVWHU� %UXWX� 	� 7DQGDN� %UXWX�� $GDW� GDQ� 7DWD� &DUD� 3HUNDZLQDQ�

0DV\DUDNDW� 3DNSDN ������� GDQ� /LVWHU� %UXWX� 	� 1XUEDQL� 3DGDQJ���

0HQJHQDO�8SDFDUD�$GDW�3DGD�0DV\DUDNDW�3DNSDN�GL�6XPDWHUD�8WDUD

��������6HODLQ�LWX�GDWD�VHNXQGHU�SHQHOLWLDQ�LQL�GLGDSDWNDQ�MXJD�PHODOXL�

GRNXPHQWDVL�� DUWLNHO�� GDQ� VLWXV� LQWHUQHW� VHVXDL� DWDX� \DQJ� EHUNDLWDQ�

GHQJDQ�SHQHOLWLDQ�\DQJ�DNDQ�GLODNXNDQ�ROHK�SHQXOLV�

G� 7HNQLN�3HQJXPSXODQ�'DWD

%HUEHGD� GHQJDQ� SHQHOLWLDQ� VRVLRORJLV� GDQ� DQWURSRORJLV�� SDGD� PRGHO�

SHQHOLWLDQ�SDQGDQJDQ�ILORVRILV�GL�ODSDQJDQ GLWHNDQNDQ�IHQRPHQD�IHQRPHQD�

VHQWUDO�\DQJ�UHOHYDQ�EDJL�REMHN�IRUPDO�SDGD SHQHOLWLDQ�ILORVRILV��PLVDOQ\D�

VWUXNWXU�NHKLGXSDQ�VRVLDO�GDQ�SHQGLGLNDQ��ODPEDQJ�ODPEDQJ�GDQ XSDFDUD�

XSDFDUD�� SHPLNLUDQ�� SDQGDQJDQ� GDQ� NHELDVDDQ� HWLV�� GDQ� SHQJKD\DWDQ�

��6XUDKPDQ�� 0RFKDPDG� 5DFKPDW�� 	� 6XGLE\R� 6XSDUGL�� 0HWRGRORJL� 3HQHOLWLDQ�� &HW�,��
�-DNDUWD��.HPHUWLDQ�.HVHKDWDQ�5HSXEOLN�,QGRQHVLD���������K������



ϭϳ

DJDPD�� 'LNXPSXONDQ� VHPXD� DODVDQ�DODVDQ� GDQ� NHWHUDQJDQ�NHWHUDQJDQ�

\DQJ� GLEHULNDQ� ROHK� DQJJRWD�DQJJRWD� NHORPSRN� EDJL� NHELDVDDQ� GDQ� FDUD�

EHUWLQJNDK� ODNX� VHGHPLNLDQ� LWX�� 8QWXN� SHQJXPSXODQ� LQL� GLSHUJXQDNDQ�

VHPXD� PHWRGH� VWDQGDU�� VHSHUWL� DQJNHW�� ZDZDQFDUD�� VHUWD� GLNXPSXONDQ�

VHPXD� NDU\D� GDQ� GDWD� ODLQ� \DQJ�PHQJXUDLNDQ� LGHRORJL� DWDX� ILOVDIDW� \DQJ�

WHODK�GLUXPXVNDQ�GL�GDODP�NHORPSRN�LWX�VHQGLUL���

0DND� DGD� WLJD� MHQLV� SHQJXPSXODQ� GDWD� \DQJ� GLJXQDNDQ� GDODP�

SHQHOLWLDQ�LQL��\DLWX�VHEDJDL�EHULNXW��

�� 2EVHUYDVL

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� WHNQLN� REVHUYDVL GDODP�

PHQJXPSXONDQ� GDWD� \DQJ� XQWXN� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL��

$GDSXQ� DODVDQ� PHPLOLK� PHQJJXQDNDQ� WHNQLN� REVHUYDVL� LDODK� DJDU�

SHQXOLV�PHQGDSDWNDQ�GDWD�NHWHUDQJDQ�\DQJ�GLFDUL�PHQJHQDL�QLODL�QLODL�

ILOVDIDW� GDODP� XSDFDUD� SHUQLNDKDQ� HWQLV� 3DNSDN� VHFDUD� MHODV� GDQ�

OHQJNDS GDUL� XSDFDUD� SHUQLNDKDQ� HWQLV� 3DNSDN� \DQJ� VHGDQJ�

EHUODQJVXQJ��

�� :DZDQFDUD�,QWHUYLHZ

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� WHNQLN� LQWHUYLHZ� VHPL� WHUVWUXNWXU��

-HQLV�LQWHYLHZ�LQL�VXGDK�WHUPDVXN�GDODP�NDWHJRUL�LQ�GHSW�LQWHUYLHZ� GL�

PDQD� GDODP� SHODNVDQDDQQ\D� OHELK� EHEDV� ELOD� GLEDQGLQJNDQ� GHQJDQ�

LQWHUYLHZ� WHUVWUXNWXU�� 7XMXDQ� GDUL� LQWHYLHZ� MHQLV� LQL� DGDODK� XQWXN�

PHQHPXNDQ� SHUPDVDODKDQ� VHFDUD� OHELK� WHUEXND�� GL�PDQD� SLKDN� \DQJ�

GLDMDN�LQWHUYLHZ�GLPLQWD�SHQGDSDW��GDQ�LGH�LGHQ\D��'DODP�PHODNXNDQ�

LQWHUYLHZ��SHQXOLV�DNDQ�PHQGHQJDUNDQ�VHFDUD� WHOLWL�GDQ�PHQFDWDW�DSD�

\DQJ� GLNHPXNDNDQ� ROHK� LQIRUPDQ�� $GDSXQ� DODVDQ� SHQXOLV� PHPLOLK�

WHNQLN� LQWHYLHZ�VHPL� WHUVWUXNWXU� LDODK�DJDU�SHQXOLV�PHQHPXNDQ�QLODL�

QLODL� ILOVDIDW� GDODP� XSDFDUD� SHUQLNDKDQ� HWQLV� 3DNSDN� PHQXUXW�

SDQGDQJDQ�SDUD�LQIRUPDQ�

��$QWRQ�%DNNHU�	�$FKPDG�&KDUULV�=XEDLU��0HWRGRORJL�3HQHOLWLDQ�����K�����



ϭϴ

�� 'RNXPHQWDVL�/LWHUDWXU

'DODP�SHQHOLWLDQ� LQL�GRNXPHQWDVL�\DQJ�GLJXQDNDQ�DGDODK�VHPXD�

GRNXPHQ�\DQJ�EHUNDLWDQ�GHQJDQ�SHQHOLWLDQ�\DQJ�DNDQ�GLODNXNDQ�ROHK�

SHQXOLV�� GDSDW� EHUXSD� IRWR�� NDMLDQ� NHSXVWDNDDQ�� DUWLNHO�� GDQ� VLWXV�

LQWHUQHW�PHQJHQDL�6XNX 3DNSDN�

H� 7HNQLN�$QDOLVLV�'DWD

%DJL�SHQHOLWL�VRVLRORJLV�GDQ�DQWURSRORJLV�SHQJXPSXODQ�GDWD�ODSDQJDQ�

GDQ� WDEXODVL� GDQ� NRUHODVLQ\D� PHUXSDNDQ� SRNRN� SHQHOLWLDQ�� 7HWDSL� EDJL�

SHQHOLWLDQ�GHQJDQ�PRGHO�SHQHOLWLDQ�SDQGDQJDQ�ILORVRILV�GL�ODSDQJDQ��EDKDQ�

WHUVHEXW� PDVLK� EDKDQ� PHQWDK�� GDQ� EDUX� VHWHODK� SHQJXPSXODQ� LQL DNDQ�

PXODL SHNHUMDDQQ\D� \DQJ� VHVXQJJXKQ\D�� 2OHK� NDUHQD� SHQHOLWL� \DQJ�

PHODNXNDQ� SHQHOLWLDQ� GHQJDQ� SHQGHNDWDQ� ILOVDIDW� WLGDN� GLODWLK� XQWXN�

PHQJDGDNDQ� SHQJXPSXODQ� GDWD�GDWD� VHFDUD� HPSLULV�� PXQJNLQ� MXJD� LD�

KDQ\D�PHQJXPSXONDQ�KDVLO� SHQHOLWLDQ� \DQJ� WHODK�GLODNVDQDNDQ�ROHK� DKOL�

DKOL�VRVLRORJL�GDQ�DQWURSRORJL��GHQJDQ�PHQDUXK�NHSHUFD\DDQ�DWDV�NHDKOLDQ�

PHUHND��'DWD�GDWD�WHUVHEXW PHUXSDNDQ�EDKDQ�µPDWHULDO¶�EDJL�SHQHOLWL�\DQJ�

PHODNXNDQ� SHQHOLWLDQ� GHQJDQ� SHQGHNDWDQ� ILOVDIDW� XQWXN� PHQJDGDNDQ�

UHIOHNVL�PHQXUXW�NHDKOLDQQ\D�VHQGLUL�GHQJDQ�PHPSHUJXQDNDQ�XQVXU�XQVXU�

PHWRGLV�\DQJ�VHVXDL���

$GDSXQ� DQDOLVLV� \DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ� LQL� DGDODK�PHWRGH�

KHUPHQHXWLND� NHILOVDIDWDQ�� GHQJDQ� ODQJNDK�ODQJNDK� PHWRGLV� \DQJ�

GLJXQDNDQ�DGDODK GHVNULSVL��NRKHUHQVL�LQWHUQ��LQWHUSUHWDVL��GDQ�KROLVWLND��'L�

EDZDK� LQL� XQVXU�XQVXU�PHWRGLV� \DQJ� GLJXQDNDQ� XQWXN� DQDOLVLV� SHQHOLWLDQ�

LQL�GLSHULQFLNDQ��\DNQL�VHEDJDL�EHULNXW��

D� 'HVNULSVL

3ROD� XSDFDUD� SHUQLNDKDQ� HWQLV� 3DNSDN� WLGDN� KDQ\D� GLVDMLNDQ�

VHFDUD� DEVWUDN��PHODLQNDQ�GLVDMLNDQ� VHEDJDL� VHVXDWX� \DQJ� WLGDN� OHSDV�

GDUL�SHQJDODPDQ�KLGXS�PDV\DUDNDW�HWQLV�3DNSDN�\DQJ�HVHQVLDO�

��$QWRQ�%DNNHU�	�$FKPDG�&KDUULV�=XEDLU��0HWRGRORJL�3HQHOLWLDQ���� K�����
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E� .RKHUHQVL�LQWHUQ

6HPXD� EXWLU�EXWLU� WDWD� FDUD� GDQ� SDQGDQJDQ� PDV\DUDNDW� VXNX

3DNSDN� GDODP� SHODNVDQDDQ� XSDFDUD� SHUQLNDKDQ� PHUHND�� GLVHOLGLNL�

PHQXUXW�NDLWDQQ\D�VDWX�VDPD�ODLQ��-XJD�GLFDUL�NHWHUJDQWXQJDQ�UHDO�GDQ�

ORJLV� VDWX� VDPD� ODLQ�� EDLN� VHFDUD� WRWDO� DWDX� KDQ\D� XQWXN� VHEDJLDQ��

GLWHOLWL� XQVXU�PDQD� \DQJ VHQWUDO� GDQ� GRPLQDQ�� GDQ� \DQJ�PDQD� \DQJ�

OHELK�PDUJLQDO�GDODP�XSDFDUD�SHUQLNDKDQ VXNX 3DNSDN��

F� +ROLVWLND

6HPXD� NRQVHSVL�� SLNLUDQ�� GDQ� QLODL�QLODL� ILOVDIDW� GDODP� XSDFDUD�

SHUQLNDKDQ VXNX 3DNSDN� GLOLKDW� GDODP� UDQJND� NHVHOXUXKDQ� YLVL� VXNX

3DNSDN�WHQWDQJ�PDQXVLD��GXQLD��GDQ�7XKDQ��

G� ,QWHUSUHWDVL

'HQJDQ� GLSHUND\D� ROHK� NHDVOLDQ� SDQGDQJDQ� KLGXS VXNX 3DNSDN�

WHUKDGDS� XSDFDUD SHUQLNDKDQ�� SHQXOLV� PHPEHQWXN� NRQVHSVL� SULEDGL�

WHQWDQJ� PDQXVLD�� GXQLD�� GDQ� 7XKDQ� GDODP� XSDFDUD� SHUQLNDKDQ VXNX

3DNSDN�

+� 6LVWHPDWLND�3HPEDKDVDQ

%$%� ,� 3(1'$+8/8$1� 3DGD� EDJLDQ� LQL� DNDQ� PHQJXUDLNDQ� ODWDU�

EHODNDQJ�PDVDODK��UXPXVDQ�PDVDODK��WXMXDQ�SHQHOLWLDQ��PDQIDDW�SHQHOLWLDQ��

PHWRGRORJL� SHQHOLWLDQ�� NDMLDQ� WHUGDKXOX�� EDWDVDQ� LVWLODK�� GDQ� VLVWHPDWLND�

SHQXOLVDQ�

%$%� ,, .$-,$1 7(25,7,6� 3DGD� EDJLDQ� LQL DNDQ� PHPEDKDV� WHQWDQJ�

QLODL�QLODL� ILOVDIDW�� MXJD� DNDQ�PHQJXUDLNDQ� WHQWDQJ� SHQJHUWLDQ� GDQ�PDNQD�

SHUQLNDKDQ� VHFDUD�XPXP�GDQ� VHFDUD� ,VODP�� VHUWD� DNDQ�PHPEDKDV� VHMDUDK�

VXNX 3DNSDN�

%$%� ,,,� 83$&$5$�83$&$5$� $'$7� 0$6<$5$.$7� 68.8

3$.3$.� 3DGD�EDJLDQ� LQL�DNDQ�PHQJXUDLNDQ� WHQWDQJ MHQLV�MHQLV�XSDFDUD�

DGDW� \DQJ WHUGDSDW� GDODP� PDV\DUDNDW VXNX 3DNSDN�� -HQLV�MHQLV� XSDFDUD�

WHUVHEXW� DNDQ� GLXUDLNDQ� PHQXUXW� SHQJJRORQJDQQ\D� \DLWX�� XSDFDUD� \DQJ�

EHUKXEXQJDQ�GHQJDQ�GDXU�KLGXS��XSDFDUD�\DQJ�EHUKXEXQJDQ�GHQJDQ�DODP�



ϮϬ

GDQ�VLVWHP�PDWD SHQFDKDULDQ�KLGXS��XSDFDUD�DGDW�GL�VHNLWDU�NDPSXQJ�GDQ�

UXPDK�WDQJJD�

%$%� ,9� $1$/,6,6�� 3DGD� EDJLDQ� LQL� DNDQ� PHQGHVNULSVLNDQ SURVHV�

XSDFDUD� SHUQLNDKDQ�PDV\DUDNDW VXNX 3DNSDN GDQ�PHQJXUDLNDQ� QLODL�QLODL�

ILOVDIDW \DQJ� WHUNDQGXQJ� SDGD� XSDFDUD� SHUQLNDKDQ� PDV\DUDNDW� HWQLV�

3DNSDN�

%$%�9� 3(18783� 3DGD� EDJLDQ� LQL� DNDQ�PHQJXUDLNDQ� NHVLPSXODQ� GDUL�

SHQHOLWLDQ�\DQJ�WHODK�GLODNXNDQ�ROHK�SHQHOLWL��VHUWD�PHQJXUDLNDQ�PHQJHQDL�

NULWLN�GDQ�VDUDQ�GDUL�SHQHOLWL�XQWXN�PDV\DUDNDW�GDQ�SHPHULQWDK�


