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.HGXGXNDQ�DQDN�OXDU�NDZLQ�GDSDW�GLGDVDUNDQ�SDGD�NHWLJD�VLVWHP�NHNHUDEDWDQ�\DQJ�DGD��

\DLWX�SDGD�VLVWHP�NHNHUDEDWDQ�SDWULOLQHDO��NHNHUDEDWDQ�PDWULOLQHDO�GDQ�VLVWHP�NHNHUDEDWDQ�

SDUHQWDO��.HGXGXNDQ�DQDN�OXDU�NDZLQ�GDODP�KXNXP�DGDW�EXNDQ�VHEDJDL�DKOL�ZDULV�GDQ�EXNDQ�

VHEDJDL�SHQHUXV�NHWXUXQDQ�GDUL�EDSDNQ\D�VHFDUD�ELRORJLV��$QDN�OXDU�NDZLQ�KDQ\D�PHPSXQ\DL�

KXEXQJDQ�GHQJDQ�LEXQ\D�GDQ�NHUDEDW�LEXQ\D��1DPXQ�WHUNDLW�GHQJDQ�<XULVSUXGHQVL�0DKNDPDK�

$JXQJ�GDQ�3XWXVDQ�0.�1RPRU����388�9,,,�������PDND�WHODK�PHPEXND�SHOXDQJ�EDJL�DQDN�

OXDU�NDZLQ�XQWXN�PHQGDSDWNDQ�KDUWD�ZDULVDQ�GDQ�SHUOLQGXQJDQ�KXNXP�GHQJDQ�RUDQJ�\DQJ�

GLGXJD�VHEDJDL�EDSDNQ\D�ELRORJLV�GDUL�DQDN�OXDU�NDZLQ�WHUVHEXW�

.DWD�.XQFL��ZDULV��SHUOLQGXQJDQ�KXNXP��DQDN�

$%675$&7

7KH�SRVLWLRQ�RI�FKLOGUHQ�ERUQ�RXW�RI�ZHGORFN�FDQ�EH�EDVHG�RQ�WKH�WKUHH�NLQVKLS�V\VWHPV�ZKLFK�

DUH�SDWULOLQHDO�NLQVKLS�V\VWHP��EDVHG�RQ�NLQVKLS�ZLWK�WKH�IDWKHU�RU�WKH�PDOH�OLQH���PDWULOLQHDO�

NLQVKLS�V\VWHP�DQG�SDUHQWDO�NLQVKLS�V\VWHP��7KH�SRVLWLRQ�RI�FKLOGUHQ�ERUQ�RXW�RI�ZHGORFN�LQ�

FXVWRPDU\�ODZ�LV�QRW�DV�WKH�EHQHILFLDU\�RI�WKHLU�SDUHQWV�RU�LV�QRW�WKH�GHVFHQGDQW�RI�WKHLU�IDWKHUV��

ELRORJLFDOO\��&KLOGUHQ�ERUQ�RXW�RI�ZHGORFN�DUH�RQO\�KDV�UHODWLRQVKLS�ZLWK�WKH�PRWKHUV�RU�PRWKHUV¶�

UHODWLYHV��7KHUHIRUH��E\�WKH�-XULVSUXGHQFH�RI�6XSUHPH�&RXUW�DQG�&RQVWLWXWLRQDO�&RXUW�1XPEHU�

���388�9,,,�������WKHUH�ZLOO�EH�FKDQFHV�IRU�FKLOGUHQ�ERUQ�RXW�RI�ZHGORFN�WR�JHW�ODZ�SURWHFWLRQ�

DQG�LQKHULW�IURP�D�SHUVRQ�ZKR�LV�DVVXPHG�DV�WKH�IDWKHU�RI�WKH�FKLOGUHQ�

.H\ZRUGV��LQKHULW��ODZ�SURWHFWLRQ��FKLOGUHQ�

3HUNDZLQDQ� LWX�EXNDQ�VDMD�EHUDUWL� VHEDJDL�

SHULNDWDQ�SHUGDWD��WHWDSL�MXJD�PHUXSDNDQ�SHULNDWDQ�

DGDW�GDQ�VHNDOLJXV�PHUXSDNDQ�SHULNDWDQ�NHNHUDEDWDQ�

GDQ�NHWHWDQJJDDQ�� -DGL� WHUMDGLQ\D�VXDWX� LNDWDQ�

SHUNDZLQDQ�EXNDQ�VHPDWD�PDWD�PHPEDZD�DNLEDW�

WHUKDGDS�KXEXQJDQ�KXEXQJDQ�NHSHUGDWDDQ��VHSHUWL�

KDN�GDQ�NHZDMLEDQ� VXDPL� LVWUL��KDUWD�EHUVDPD��

NHGXGXNDQ�DQDN��KDN�GDQ�NHZDMLEDQ�RUDQJWXD��

WHWDSL� MXJD�PHQ\DQJNXW�KXEXQJDQ�KXEXQJDQ�DGDW�

LVWLDGDW�NHZDULVDQ��NHNHOXDUJDDQ��NHNHUDEDWDQ�GDQ�

NHWHWDQJJDDQ�VHUWD�PHQ\DQJNXW�XSDFDUD�XSDFDUD�DGDW�

GDQ�NHDJDPDDQ��+LOPDQ�+DGLNXVXPD����������

3DQGDQJDQ�PDV\DUDNDW�DGDW�WHQWDQJ�QLODL�QLODL�

\DQJ�KLGXS�PHQ\DQJNXW�PDVDODK�WXMXDQ�SHUNDZLQDQ�

PHUXSDNDQ�PHPEHQWXN�NHOXDUJD�\DQJ�EDKDJLD��

NHNDO��XQWXN�PHPEDQJXQ��PHPELQD��PHPHOLKDUD�

KXEXQJDQ�NHOXDUJD�NHNHUDEDWDQ�\DQJ�UXNXQ�GDQ�

PHQMDJD�NHKRUPDWDQ�NHOXDUJD�GDQ�NHUDEDW��PDND�

SURVHV�SHODNVDQDDQ�SHUNDZLQDQ�KDUXV�GLDWXU�GHQJDQ�

WHUWLE�DGDW�DJDU�GDSDW�WHUKLQGDU�GDUL�SHQ\LPSDQJDQ�

GDQ�SHODQJJDUDQ�\DQJ�PHPDOXNDQ�\DQJ�DNKLUQ\D���

PHQMDWXKNDQ�PDUWDEDW��NHKRUPDWDQ�NHOXDUJD�GDQ�

NHUDEDW�\DQJ�EHUVDQJNXWDQ��0DV\DUDNDW�KXNXP�DGDW�\DQJ�

PDVLK�NXDW�FDUD�PHPSHUWDKDQNDQ�SULQVLS�NHNHUDEDWDQ�

EHUGDVDUNDQ�LNDWDQ�NHWXUXQDQ�GDUDK��JHQHDORJLV���PDND�

IXQJVL�GDUL�SHUNDZLQDQ�PHUXSDNDQ�VXDWX�QLODL�QLODL�

\DQJ�KLGXS�XQWXN�GDSDW�PHQHUXVNDQ�NHWXUXQDQ��

PHPSHUWDKDQNDQ�VLOVLODK�GDQ�NHGXGXNDQ�NHOXDUJD�

\DQJ�EHUVDQJNXWDQ��6XDWX�SHUNDZLQDQ�PHUXSDNDQ�

VXDWX�VDUDQD�XQWXN�PHPSHUEDLNL�KXEXQJDQ�NHNHUDEDWDQ�

\DQJ�WHODK�UHWDN�GDQ�PHUXSDNDQ�VDUDQD�SHQGHNDWDQ�

GDQ�SHUGDPDLDQ�DQWDU�NHNHUDEDWDQ�GDQ�EHJLWX�SXOD�

GHQJDQ�SHUNDZLQDQ�EHUVDQJNXWSDXW�GHQJDQ�NHGXGXNDQ��

KDUWD�NHND\DDQ�GDQ�PDVDODK�SHZDULVDQ�



���

'DODP�WDWD�WHUWLE�SHUNDZLQDQ�PDV\DUDNDW�DGDW�

WHUGDSDW�NDLGDK�NDLGDK�KXNXP�\DQJ�WLGDN�WHUWXOLV��

\DQJ�SDGD�PDVLQJ�PDVLQJ�PDV\DUDNDW�DGDW�WHUGDSDW�

SHUEHGDDQ�SULQVLS�GDQ�DVDV�DVDV�SHUNDZLQDQ�\DQJ�

EHUODNX��3DGD�PDV\DUDNDW�KXNXP�DGDW�\DQJ�VLVWHP�

NHNHUDEDWDQQ\D�SDWULOLQHDO�EHUEHGD�GHQJDQ�PDV\DUDNDW�

DGDW�\DQJ�VLVWHP�NHNHUDEDWDQQ\D�PDWULOLQHDO�GDQ�EHJLWX�

SXOD�WHUKDGDS�PDV\DUDNDW�\DQJ�EHUVLVWHP�SDUHQWDO�

DWDX�ELODWHUDO��$GDQ\D�SHUNHPEDQJDQ��SHUJHVHUDQ�

GDQ�SHUXEDKDQ�SHUXEDKDQ�\DQJ� WHUMDGL�GL�DQWDUD�

PDV\DUDNDW�DGDW�\DQJ�VDWX�GHQJDQ�PDV\DUDNDW�DGDW�

\DQJ�ODLQ�WLGDN�VHLPEDQJ�

%HUNDLWDQ�GHQJDQ�SHUXEDKDQ�\DQJ�EHJLWX�FHSDW�

GDQ�FHQGHUXQJ�NH�DUDK�SHQ\HGHUKDQDDQ�XSDFDUD�DGDW�

\DQJ�EHUODNX�GL�NRWD�NRWD�EHVDU��-DGL�ZDODXSXQ�VXGDK�

GLEHUODNXNDQ�8QGDQJ�8QGDQJ�1RPRU���7DKXQ������

WHQWDQJ�3HUNDZLQDQ��\DQJ�VHODQMXWQ\D�GLVHEXW�8QGDQJ�

8QGDQJ�3HUNDZLQDQ��\DQJ�EHUVLIDW�QDVLRQDO�GDQ�EHUODNX�

XQWXN�VHPXD�ZDUJD�QHJDUD�GDQ�SHQGXGXN�,QGRQHVLD��

QDPXQ�UHDOLWDQ\D�GL�GDHUDK�GDHUDK�,QGRQHVLD�PDVLK�

PHPEHUODNXNDQ�SHUNDZLQDQ�DGDW��

8QGDQJ�8QGDQJ�3HUNDZLQDQ�WLGDN�PHQJDWXU�

WHQWDQJ�KDO�KDO�\DQJ�EHUKXEXQJDQ�GHQJDQ�EHQWXN�

EHQWXN�SHUNDZLQDQ��FDUD�SHPLQDQJDQ��XSDFDUD�XSDFDUD�

SHUNDZLQDQ�DGDW�GDQ� ODLQ�VHEDJDLQ\D��VHKLQJJD�

ROHK�PDV\DUDNDW�KXNXP�DGDW�PDVLK�PHQJJXQDNDQ�

KXNXP�SHUNDZLQDQ�DGDWQ\D�PDVLQJ�PDVLQJ��7HU�

+DDU�PHQ\DWDNDQ�SHUNDZLQDQ�DGDODK�VXDWX�XVDKD�

DWDX�SHULVWLZD�KXNXP�\DQJ�PHQ\HEDENDQ� WHUXV�

EHUODQJVXQJQ\D�JRORQJDQ�GHQJDQ� WHUWLEQ\D�GDQ�

PHUXSDNDQ�VXDWX�V\DUDW�\DQJ�PHQ\HEDENDQ�WHUODKLUQ\D�

DQJNDWDQ�EDUX�\DQJ�PHQHUXVNDQ�JRORQJDQ�LWX��7HU�

+DDU������������

%HUGDVDUNDQ�SHQGDSDW�+LOPDQ�+DGLNXVXPD��

PHQ\HEXWNDQ�EDKZD�KXNXP�DGDW�SHUNDZLQDQ�DGDW�

DGDODK�DWXUDQ�DWXUDQ�KXNXP�DGDW�\DQJ�PHQJDWXU�WHQWDQJ�

EHQWXN�EHQWXN�SHUNDZLQDQ��FDUD�FDUD�SHODPDUDQ��XSDFDUD�

SHUNDZLQDQ�GDQ�SXWXVQ\D�SHUNDZLQDQ�GL�,QGRQHVLD�

�+LOPDQ�+DGLNXVXPD�������������8UDLDQ�WHUVHEXW��GDODP�

KXNXP�DGDW�SHUNDZLQDQ�LWX�EXNDQ�KDQ\D�PHUXSDNDQ�

SHULVWLZD�SHQWLQJ�EDJL�PHUHND�\DQJ�PDVLK�KLGXS�VDMD��

QDPXQ�SHUNDZLQDQ�MXJD�PHUXSDNDQ�SHULVWLZD�\DQJ�

VDQJDW�EHUDUWL�VHUWD�VHSHQXKQ\D�PHQGDSDW�SHUKDWLDQ�

GDQ�GLLNXWL�ROHK�DUZDK�DUZDK�SDUD�OHOXKXU�NHGXD�EHODK�

SLKDN��+DO�LQL��DUZDK�DUZDK�SDUD�OHOXKXU�NHGXD�EHODK�

SLKDN�EHVHUWD�VHOXUXK�NHOXDUJDQ\D�PHQJKDUDS�UHVWXQ\D��

KLQJJD�PHUHND�VHWHODK�PHODQJVXQJNDQ�SHUNDZLQDQ�

GLKDUDSNDQ�GDSDW�KLGXS�UXNXQ�VHEDJDL�VXDPL�LVWUL��

VHKLQJJD�GDODP�KXNXP�DGDW��SHUNDZLQDQ�LWX�GLDQJJDS�

VXDWX�KDO�\DQJ�VDQJDW�SHQWLQJ��3HODNVDQDDQQ\D�GLVHUWDL�

GHQJDQ�XSDFDUD�XSDFDUD�DGDW�\DQJ�SHODNVDQDDQ\D�

NDGDQJNDOD�PHOLEDWNDQ�.HSDOD�$GDW�DWDX�.HSDOD�

6XNX�VHWHPSDW��

6HKXEXQJDQ�GHQJDQ�SHUQ\DWDDQ�GL�DWDV��PDND�

SHUNDZLQDQ�PHUXSDNDQ� VDODK� VDWX� FDUD� XQWXN�

PHPSHUWDKDQNDQ�VLVWHP�NHNHUDEDWDQ��NDUHQD�PDQXVLD�

WLGDN�GDSDW�EHUNHPEDQJ�WDQSD�DGDQ\D�SHUNDZLQDQ��

3HUNDZLQDQ�PHUXSDNDQ�VXDWX�WDOL�WHPDOL�\DQJ�WHUXV�

PHQHUXV�GDODP�NHKLGXSDQ�PDQXVLD��NDUHQD�SHUNDZLQDQ�

PHQ\HEDENDQ�DGDQ\D�NHWXUXQDQ�GDQ�NHWXUXQDQ�DNDQ�

PHQLPEXONDQ�NHOXDUJD�\DQJ�EHUNHPEDQJ�PHQMDGL�

NHNHUDEDWDQ�GDQ�PDV\DUDNDW��+XNXP�DGDW�ZDULV�VHODOX�

EHUNDLWDQ�GHQJDQ�KXNXP�NHNHUDEDWDQ�GDQ�KXNXP�

SHUNDZLQDQ��VHKLQJJD�WHUMDGLQ\D�SHUNDZLQDQ��PDND�

GLKDUDSNDQ�PHQGDSDW�NHWXUXQDQ�DQDN�\DQJ�NHODN�

DNDQ�PHQMDGL�SHQHUXV�NHWXUXQDQ�DWDX�SHQHUXV�VLOVLODK�

RUDQJWXD�GDQ�NHUDEDWQ\D��

7HUNDLW�GHQJDQ�DGDQ\D�SHUNDZLQDQ��PDND�

NHGXGXNDQ�DQDN�PHQMDGL�VDQJDW�SHQWLQJ��VHKLQJJD�

NHGXGXNDQ�DQDN�GLDWXU�GDODP�8QGDQJ�8QGDQJ�

3HUNDZLQDQ�GLDWXU�GDODP�3DVDO����VDPSDL�GHQJDQ�

3DVDO�����%HUGDVDUNDQ�NHWHQWXDQ�8QGDQJ�8QGDQJ�

3HUNDZLQDQ�PHPEHGDNDQ�DQWDUD�DQDN�VDK�DWDX�DQDN�

NDQGXQJ��DQDN�\DQJ�GLODKLU�GDUL�SHUNDZLQDQ�\DQJ�

VDK��GHQJDQ�DQDN�OXDU�NDZLQ��DQDN�\DQJ�GLODKLU�WLGDN�

GDUL�SHUNDZLQDQ�\DQJ�VDK���'DODP�NHWHQWXDQ�3DVDO�

���8QGDQJ�8QGDQJ�3HUNDZLQDQ�PHQ\DWDNDQ��EDKZD�

DQDN�VDK�DGDODK�DQDN�\DQJ�GLODKLUNDQ�GDODP�DWDX�

VHEDJDL�DNLEDW�SHUNDZLQDQ�\DQJ�VDK�

$QDN�\DQJ�GLODKLUNDQ�GDUL�RUDQJWXD�\DQJ�WLGDN�

WHULNDW�GDODP�VXDWX�SHUNDZLQDQ�\DQJ�VDK��PDND�GLDQJJDS�

VHEDJDL�DQDN�WLGDN�VDK�DWDX�DQDN�OXDU�NDZLQ��$QDN�OXDU�

NDZLQ�KDQ\D�PHPSXQ\DL�KXEXQJDQ�SHUGDWD�GHQJDQ�

LEXQ\D�GDQ�NHOXDUJD�LEXQ\D��+DO�LQL�GDSDW�GLNDWDNDQ�

DQDN�OXDU�NDZLQ�WLGDN�PHPSXQ\DL�NHGXGXNDQ�\DQJ�

VHPSXUQD�VHSHUWL�KDOQ\D�DQDN�VDK��3DVDO����8QGDQJ�

8QGDQJ�3HUNDZLQDQ��

3DGD� WDQJJDO����)HEUXDUL�������0DKNDPDK�

.RQVWLWXVL�GDODP�DPDU�SXWXVDQQ\D�1RPRU����388�

9,,,�������PHQ\DWDNDQ�.HWHQWXDQ�GDODP�3DVDO�

���D\DW�����8QGDQJ�8QGDQJ�3HUNDZLQDQ�WHUVHEXW�

EHUWHQWDQJDQ�GHQJDQ�88'������VHSDQMDQJ�GLPDNQDL�

PHQJKLODQJNDQ�KXEXQJDQ�GHQJDQ�ODNL�ODNL�\DQJ�GDSDW�

GLEXNWLNDQ�PHODOXL�LOPX�SHQJHWDKXDQ�GDQ�WHNQRORJL�

GDQ�DWDX�DODW�EXNWL�ODLQ�WHUQ\DWD�PHPSXQ\DL�KXEXQJDQ�

GHQJDQ�EDSDNQ\D�

0DKNDPDK�.RQVWLWXVL�VHEDJDL�OHPEDJD�SHUDGLODQ�

\DQJ�EHUZHQDQJ�PHQJDGLOL�SDGD�WLQJNDW�SHUWDPD�

3RHVSDVDUL��.HGXGXNDQ�$QDN�/XDU�.DZLQ�����
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GDQ�WHUDNKLU�GHQJDQ�SXWXVDQQ\D�\DQJ�EHUVLIDW�ILQDO��

3XWXVDQ�0DKNDPDK�.RQVWLWXVL� LQL�PHPEHULNDQ�

GDPSDN�\DQJ�EHVDU�DWDV�KXNXP�ZDULV�GL�,QGRQHVLD��

3HQJDWXUDQ�DZDOQ\D�GDODP�KXNXP�ZDULV�VHRUDQJ�DQDN�

OXDU�NDZLQ�EDUX�PHQGDSDW�ZDULVDQ�MLND�WHODK�GLDNXL��

1DPXQ�VHMDN�DGDQ\D�3XWXVDQ�0DKNDPDK�.RQVWLWXVL�

1RPRU����388�9,,,������WHUVHEXW��DQDN�OXDU�NDZLQ�

GLDNXL� VHEDJDL�DQDN�\DQJ�VDK�GDQ�PHPSXQ\DL�

KXEXQJDQ�ZDULV�GHQJDQ�EDSDN�ELRORJLVQ\D��ROHK�

VHEDE�LWX�GDSDW�GLDUWLNDQ��EDKZD�VHRUDQJ�DQDN�OXDU�

NDZLQ�\DQJ�GLODKLUNDQ�MXJD�DNDQ�ODQJVXQJ�PHPLOLNL�

KXEXQJDQ�KXNXP�GHQJDQ�EDSDNQ\D�

%HUNDLWDQ�GHQJDQ�KXNXP�DGDW��NHGXGXNDQ�

DQDN� OXDU�NDZLQ�GDSDW�GLOLKDW�GDUL�NHWLJD�VLVWHP�

NHNHUDEDWDQ�\DQJ�DGD��3HUWDPD��SDGD�PDV\DUDNDW�

SDWULOLQHDO� NHGXGXNDQ� DQDN� OXDU�NDZLQ�KDQ\D�

PHPSXQ\DL�KXEXQJDQ�NHNHUDEDWDQ�GHQJDQ�LEXQ\D�

VDMD�GDQ�PHQMDGL�DKOL�ZDULV�GDUL�NHUDEDW�LEXQ\D��2OHK�

NDUHQD�LWX�DQDN�OXDU�NDZLQ�EXNDQ�VHEDJDL�DKOL�ZDULV�

GDUL�EDSDNQ\D��ELRORJLV���.HGXD��SDGD�PDV\DUDNDW�

PDWULOLQHDO��KXEXQJDQ�NHNHUDEDWDQ�EDLN�DQWDUD�EDSDN�

ELRORJLVQ\D�GHQJDQ�DQDN�OXDU�NDZLQ�GHQJDQ�NHOXDUJD�

EDSDN�ELRORJLVQ\D�FXNXS�SDGD�SHQJDNXDQ�GHQJDQ�

PHQLNDKL�LEX�DQDN�WHUVHEXW��NDUHQD�PDV\DUDNDW�MXJD�

WLGDN�PHQJDQJJDS�PRWLYDVL�PHQJKLQGDUL�PDODSHWDND��

VHKLQJJD�PHODKLUNDQ�DQDN�OXDU�NDZLQ�WHUVHEXW�VHEDJDL�

SHUEXDWDQ�\DQJ�KDUXV�GLFHOD��.HWLJD��SDGD�PDV\DUDNDW�

SDUHQWDO�DWDX�ELODWHUDO�GL�GDHUDK�-DZD�DQDN�\DQJ�ODKLU�

GL�OXDU�SHUNDZLQDQ�GLQDPDNDQ�DQDN�NRZDU��GLPDQD�

LD�KDQ\D�PHZDULV�GDUL�LEXQ\D�DWDX�NHOXDUJD�LEXQ\D��

1DPXQ�GL�NDODQJDQ�PDV\DUDNDW�SDUHQWDO�DWDX�ELODWHUDO��

DQDN�OXDU�NDZLQ�VHULQJ�GLEHUL�KDUWD�ZDULVDQ�GDUL�EDSDN�

ELRORJLVQ\D��VHKLQJJD�DQDN�NRZDU�WLGDN�GLEHGDNDQ�

NHZDULVDQQ\D�GHQJDQ�DQDN�DQDN�\DQJ�VDK�DWDX�VHWLGDN�

WLGDNQ\D�PHUHND�PDVLK�GLEHUL�EDJLDQ�GDUL�KDUWD�ZDULVDQ�

RUDQJWXDQ\D�GDQ�DQDN�OXDU�NDZLQ�WHUVHEXW�GDSDW�VDMD�

VHFDUD�EHEDV�EHUJDXO�GHQJDQ�NHOXDUJD�GDUL�EDSDN�

ELRORJLVQ\D��EDKNDQ�NHNHUDEDWDQQ\D�GDSDW�PHQMDGL�

OHELK�HUDW��

.HGXGXNDQ�DQDN�GL� OXDU�SHUNDZLQDQ�DNDQ�

PHQMDGLNDQ�VXDWX�SHUPDVDODKDQ�\DQJ�PHPSULKDWLQNDQ�

EDLN�EDJL�VHRUDQJ�SHUHPSXDQ�\DQJ�PHODKLUNDQ��

RUDQJWXD�GDUL�SHUHPSXDQ�\DQJ�PHODKLUNDQ�DQDN�GL�

OXDU�SHUNDZLQDQ�MXJD�DNDQ�PHUDVDNDQ�PDOX�GHQJDQ�

SHUEXDWDQ�DQDN�SHUHPSXDQQ\D�VHUWD�GDODP�OLQJNXQJDQ�

PDV\DUDNDW�VHWHPSDW��PLVDOQ\D�PDV\DUDNDW�-DZD���

SHUHPSXDQ�\DQJ�PHODKLUNDQ�DQDN�GL�OXDU�SHUNDZLQDQ�

WHUVHEXW�DNDQ�PHQGDSDW�JXQMLQJDQ�GDQ�GLMDXKL�GDODP�

SHUJDXODQQ\D��2OHK�NDUHQD�LWX�GHQJDQ�DGDQ\D�DQDN�

ODKLU�GL�OXDU�SHUNDZLQDQ�LWX�DNDQ�PHQLPEXONDQ�EDQ\DN�

SHUWHQWDQJDQ�SHUWHQWDQJDQ�GL�DQWDUD�NHOXDUJD�PDXSXQ�

GL�GDODP�PDV\DUDNDW�PHQJHQDL�NHGXGXNDQ�KDN�GDQ�

NHZDMLEDQ�DQDN�WHUVHEXW�

%HUGDVDUNDQ�ODWDU�EHODNDQJ�WHUVHEXW��PDND�GDSDW�

GLUXPXVNDQ�SHUPDVDODKDQ�VHEDJDL�EHULNXW��\DLWX��

3HUWDPD��%DJDLPDQD�NHGXGXNDQ�DQDN�OXDU�NDZLQ�

EHUGDVDUNDQ�VLVWHP�NHNHUDEDWDQ�\DQJ�DGD��VLVWHP�

NHNHUDEDWDQ�SDWULOLQHDO��NHNHUDEDWDQ�PDWULOLQHDO�

GDQ�NHNHUDEDWDQ�SDUHQWDO���.HGXD��%DJDLPDQDNDK�

SHPEDJLDQ�KDUWD�ZDULVDQ�WHUKDGDS�DQDN�OXDU�NDZLQ�

EHUGDVDUNDQ�VLVWHP�NHNHUDEDWDQ�\DQJ�DGD��VLVWHP�

NHNHUDEDWDQ�SDWULOLQHDO��NHNHUDEDWDQ�PDWULOLQHDO�

GDQ�NHNHUDEDWDQ�SDUHQWDO��

3(0%$+$6$1

'DODP�PDV\DUDNDW�KXNXP�DGDW�GLNHQDO� WLJD�

VLVWHP�NHNHUDEDWDQ��\DLWX�3HUWDPD��VLVWHP�NHNHUDEDWDQ�

SDWULOLQHDO��\DLWX�PDV\DUDNDW�KXNXP�DGDW�\DQJ�SDUD�

DQJJRWDQ\D�OHELK�PHQJXWDPDNDQ�JDULV�NHWXUXQDQ�ODNL�

ODNL�GDULSDGD�NHWXUXQDQ�SHUHPSXDQ��2OHK�NDUHQD�LWX�

NHGXGXNDQ�DQDN�ODNL�ODNL�OHELK�GLXWDPDNDQ�GDULSDGD�

DQDN�SHUHPSXDQ��.HGXGXNDQ�DQDN�ODNL�ODNL�VHEDJDL�

SHQHUXV�NHWXUXQDQ�RUDQJWXDQ\D��EDSDNQ\D���VHGDQJNDQ�

DQDN�SHUHPSXDQ�GLVLDSNDQ�XQWXN�PHQMDGL�DQDN�RUDQJ�

ODLQ�\DQJ�DNDQ�PHPSHUNXDW�NHWXUXQDQ�RUDQJ�ODLQ��

3DGD�PDV\DUDNDW�\DQJ�EHUWLSH�SDWULOLQHDO��DSDELOD�

WLGDN�PHPSXQ\DL�NHWXUXQDQ�ODNL�ODNL�GDQ�OHELK�OHELK�

WLGDN�SXQ\D�NHWXUXQDQ�VDPD�VHNDOL�GLNDWDNDQ�SXWXV�

NHWXUXQDQ�

.HGXD��6LVWHP�NHNHUDEDWDQ�PDWULOLQHDO�\DQJ�

OHELK�PHQJXWDPDNDQ�JDULV�NHWXUXQDQ�SHUHPSXDQ�

GDULSDGD�ODNL�ODNL��VHKLQJJD�NHWXUXQDQ�SHUHPSXDQ�

VHEDJDL�SHQHUXV�NHWXUXQDQ� LEXQ\D�\DQJ�GLWDULN�

GDUL�VDWX� LEX�DVDO��VHGDQJNDQ�NHWXUXQDQ�ODNL�ODNL�

VHRODK�RODK�KDQ\D�EHUIXQJVL� VHEDJDL� SHPEHUL�

NHWXUXQDQ��3DGD�PDV\DUDNDW� �PDWULOLQHDO�DSDELOD�

WLGDN�PHPSXQ\DL�NHWXUXQDQ�SHUHPSXDQ�GLLEDUDWNDQ�

KLGXS�WLGDN�EHUNHVLQDPEXQJDQ��6XVXQDQ�PDV\DUDNDW�

\DQJ�EHUVLVWHP�NHNHUDEDWDQ�PDWHULOLQHDO�WHUEHVDU�GL�

,QGRQHVLD�DGD�GL�0LQDQJNDEDX�6XPDWHUD�%DUDW�

.HWLJD��6LVWHP�NHNHUDEDWDQ�SDUHQWDO�DWDX�GDSDW�

GLVHEXW�GHQJDQ�VLVWHP�NHNHUDEDWDQ�ELODWHUDO��GXD�VLVL���

GLPDQD�VLVWHP�NHWXUXQDQ�GLWDULN�PHQXUXW�JDULV�RUDQJWXD�

DWDX�JDULV�GXD�VLVL��EDSDN�LEX��GLPDQD�NHGXGXNDQ�

ODNL�ODNL�GDQ�SHUHPSXDQ�WLGDN�GLEHGDNDQ��6XVXQDQ�

PDV\DUDNDW�\DQJ�EHUVLVWHP�NHNHUDEDWDQ�SDUHQWDO�

WHUGDSDW�SDGD�PDV\DUDNDW� -DZD��0DGXUD��$FHK��

0HOD\X��6XQGD��.DOLPDQWDQ�GDQ�6XODZHVL��
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.HGXGXNDQ�DQDN�OXDU�NDZLQ�GDODP�PDV\DUDNDW�

KXNXP�DGDW�GDSDW�GLEHGDNDQ�PHQMDGL�GXD��\DLWX��

3HUWDPD��$QDN�OXDU�NDZLQ�LQL�WLGDN�EHUVDODK��EHEDV�

FHOD��SHQJKLQDDQ�GDQ�KXNXPDQ�ZDODXSXQ�KXEXQJDQ�

SHUHPSXDQ�GDQ�ODNL�ODNL�WDQSD�XSDFDUD�DGDW��WDQSD�

SHUNDZLQDQ�DWDX�VHVXDWX�IRUPDOLWDV��$QDN�\DQJ�ODKLU�GL�

OXDU�SHUNDZLQDQ��EHU�LEX�SDGD�SHUHPSXDQ�\DQJ�WLGDN�

PHQLNDK�\DQJ�PHODKLUNDQQ\D��LQL�GLDQJJDS�VHEDJDL�

VXDWX�KDO�\DQJ�ELDVD�GDQ�WLGDN�WHUFHOD�DWDX�FDFDW�VHSHUWL�

KDOQ\D�GL�0LQDKDVD��$PERQ�GDQ�0HQWDZDL��.HGXD��

3HUEXDWDQ�PHODKLUNDQ�DQDN�WLGDN�VDK�DGDODK�GLNXWXN�

GDQ�KDUXV�GLHQ\DKNDQ�EDLN�EDJL�LEX�PDXSXQ�EDJL�VL�

DQDN��'DODP�KDO�LQL��WHUGDSDW�VXDWX�VLNDS�\DQJ�NHUDV�

\DQJ�PHQJXWXN�WHUKDGDS�LEX�\DQJ�PHODKLUNDQ�WDQSD�

SHUQLNDKDQ�GDQ�DQDN�WHUVHEXW��NDUHQD�GLSHQJDUXKL�

ROHK�SHQGLULDQ�\DQJ�PDJLV�UHOLJLXV�GDODP�KXNXP�

DGDW��DNDQ�PHPEDZD�PDODSHWDND��FHODND��VLDO�GDQ�

VHEDJDLQ\D��2OHK�NDUHQD�LWX�LEX�GDQ�DQDN�WHUVHEXW�

KDUXV�GLDVLQJNDQ�GDUL�PDV\DUDNDW�VHWHPSDW��GDQ�EDKNDQ�

DGD�DWXUDQ�KXNXP�DGDW�\DQJ�PHQJKDUXVNDQ�GLEXQXK�

DWDX�GLVHUDKNDQ�NHSDGD�.HSDOD�$GDW�DWDX�5DMD�VHEDJDL�

EXGDN��%XVKDU�0XKDPPDG�����������

'LEHEHUDSD�GDHUDK�\DQJ�EDLN�\DQJ�EHUVLIDW�

NHNHUDEDWDQ�SDWULOLQHDO��PDWULOLQHDO�GDQ�SDUHQWDO��

SHUEXDWDQ�SHUHPSXDQ�KDPLO�GL�OXDU�NDZLQ�OD]LPQ\D�

DNDQ�GLDVLQJNDQ�GDUL�SHUVHNXWXDQ�DWDX�WLGDN�GLDNXL�

ODJL� VHEDJDL� DQJJRWD� DWDX�ZDUJD� SHUVHNXWXDQ�

WHUNDGDQJ�SHUHPSXDQ�WHUVHEXW�DNDQ�GLEXQXK��3DGD�

]DPDQ�UDMD�UDMD�WHUGDKXOX�GL�GDHUDK�NHUDMDDQ��PHUHND�

DNDQ�GLVHUDKNDQ�NHSDGD�UDMD�VHEDJDL�EXGDN��1DPXQ�

GHQJDQ�DGDQ\D�SHUNHPEDQJDQ�]DPDQ��PDND�GDODP�

KXNXP�DGDW�WHUEHQWXNODK�OHPEDJD�KXNXP��\DQJ�GLEHUL�

QDPD�VHEDJDL�OHPEDJD�KXNXP�³NDZLQ�SHQXWXS�PDOX´�

DWDX�VFKDDPWH�EHGHNNLQJ��7ROLE�6HWLDG\�������������

\DQJ�GDSDW�GLEHGDNDQ�PHQMDGL�GXD��\DLWX�

3HUWDPD��.DZLQ�SDNVD��JHGZRQJHQ�KXZHOLMN���

\DLWX�SHUNDZLQDQ�GLPDQD�VHRUDQJ�SHUHPSXDQ�\DQJ�

WLGDN�GDODP�NHDGDDQ�NDZLQ�WHWDSL�VXGDK�PHQJDQGXQJ�

GHQJDQ�ODNL�ODNL�\DQJ�PHQ\HEDENDQ�SHUHPSXDQ�LWX�

PHQJDQGXQJ�DWDX�KDPLO� �NDSDQJ� WXEDV�� LVWLODK�

/DPSXQJ���7LQGDNDQ�LQL�GL�6XPDWHUD�6HODWDQ�VHODOX�

GLDPELO�GDODP�UDSDW�PDUJD��'L�%DOL��ODNL�ODNL�\DQJ�

GLPDNVXG�WLGDN�PDX�PHQJDZLQL�SHUHPSXDQ�\DQJ�WHODK�

KDPLO�GDQ�PHODKLUNDQ�DQDN�NDUHQDQ\D��PDND�LD�DNDQ�

GLMDWXKL�KXNXPDQ��'L�-DZD�ELDVDQ\D�.HSDOD�'HVDQ\D�

\DQJ�PHQFRED�PHPDNVD�SHUNDZLQDQ�WHUVHEXW�

.HGXD��.DZLQ�GDUXUDW��QRRG�+XZHOLMN�DWDX�ODS�

KXZHOLMN���DGDODK�SHUNDZLQDQ�GLPDQD�VHRUDQJ�SHUHPSXDQ�

\DQJ�KDPLO�DWDX�PHQJDQGXQJ�GL�OXDU�SHUNDZLQDQ��ROHK�

.HSDOD�'HVD�GLXVDKDNDQ�PHQFDUL�ODNL�ODNL�VLDSD�VDMD�

\DQJ�PDX�PHQMDGL�VXDPLQ\D�GHQJDQ�PDNVXG�DJDU�

NHODKLUDQ�ED\L� MDWXK�GDODP�SHUNDZLQDQ��$SDELOD�

WLGDN�DGD�\DQJ�PDX�PHQJDZLQL��PDND�SHUHPSXDQ�

LWX�GLNDZLQNDQ�GHQJDQ�.HSDOD�'HVD�DWDX�.HSDOD�6XNX��

0LVDOQ\D�GL�PDV\DUDNDW�-DZD�NDZLQ�GDUXUDW�GLVHEXW�

QLNDK�WDPEHODQ��GL�%XJLV�GLVHEXW�SDWWRQJNRT�VLULT�

GDQ�GL�-DZD�%DUDW�GLVHEXW�NDZLQ�WDPEH�D�ODQ�DWDX�

NDZLQ�OLZDW�DWDX�NDZLQ�EDSDN�DQJNDW�

.HGXGXNDQ�$QDN�/XDU�.DZLQ�%HUGDVDUNDQ�

6LVWHP�.HNHUDEDWDQ��3DWULOLQHDO��0DWULOLQHDO�

GDQ�3DUHQWDO�

3DGD�SULQVLSQ\D�VLVWHP�NHNHUDEDWDQ�SDWULOLQHDO�

PHQGDVDUNDQ�SDGD�JDULV�NHWXUXQDQ�ODNL�ODNL��EDSDN���

VHKLQJJD�EHQWXN�SHUNDZLQDQ�\DQJ�GLODNXNDQ�DGDODK�

SHUNDZLQDQ�MXMXU��3HUNDZLQDQ�MXMXU�DGDODK�GHQJDQ�

SHPEHULDQ�EDUDQJ�DWDX�XDQJ�MXMXU�\DQJ�GLODNXNDQ�ROHK�

SLKDN�NHUDEDW�FDORQ�VXDPL�NHSDGD�SLKDN�NHUDEDW�FDORQ�

LVWUL��VHEDJDL�WDQGD�SHQJJDQWL�SHOHSDVDQ�SHUHPSXDQ�

NHOXDU�GDUL�NHZDUJDDQ�DGDW�SHUVHNXWXDQ�KXNXP�

EDSDNQ\D��SLQGDK�GDQ�PDVXN�NH�GDODP�SHUVHNXWXDQ�

VXDPLQ\D��+DO�LQL�VHWHODK�WHUMDGLQ\D�SHUNDZLQDQ�WHUVHEXW��

NHOXDUJD��NHUDEDW�GDQ�VXDPL�LVWUL�PHQJKDUDSNDQ�

PHQGDSDW�NHWXUXQDQ�ODNL�ODNL�\DQJ�NHODN�DNDQ�PHQMDGL�

SHQHUXV�NHWXUXQDQ�DWDX�SHQHUXV�VLOVLODK�RUDQJWXDQ\D�

GDQ�NHUDEDWQ\D��&RQWRKQ\D�SDGD�VXNX�%DWDN�\DQJ�

PHUXSDNDQ�PDV\DUDNDW�\DQJ�EHUWLSH�SDWULOLQHDO��PXUQL��

GDQ�EHUVLIDW�JHQHDORJLV��\DQJ�KXEXQJDQ�NHNHUDEDWDQ�

GL�DQWDUD�DQJJRWDQ\D�PXWODN�GLWDULN�PHQXUXW�JDULV�

NHWXUXQDQ�ODNL�ODNL�DWDX�JDULV�NHWXUXQDQ�EDSDN��ROHK�

VHEDE�LWX�KDQ\D�NHWXUXQDQ�DQDN�ODNL�ODNL�VDMD�VHEDJDL�

DKOL�ZDULV�\DQJ�GLSHUKLWXQJNDQ�GDODP�SHPEDJLDQ�KDUWD�

ZDULVDQ�RUDQJWXDQ\D��$QDN�SHUHPSXDQ�EXNDQ�VHEDJDL�

SHQHUXV�NHWXUXQDQ�RUDQJWXDQ\D��EDSDNQ\D��GDQ�EXNDQ�

VHEDJDL�DKOL�ZDULV�RUDQJWXDQ\D��EDSDNQ\D���0HQXUXW�

RUDQJ�%DWDN��DQDN�SHUHPSXDQ�KDQ\D�GLVLDSNDQ�XQWXN�

PHQMDGL�DQDN�RUDQJ�ODLQ�\DQJ�DNDQ�PHPSHUNXDW�

NHWXUXQDQ�RUDQJ�ODLQ�DWDX�PDUJD�ODLQ�

3DQGDQJDQ�PDV\DUDNDW�SDWULOLQHDO��%DWDN��1LDV��

%DOL��/DPSXQJ���NHKDGLUDQ�DQDN�VXDWX�NHEDKDJLDDQ�

EDJL�VXDPL�LVWUL�EHVHUWD�NHOXDUJD�DWDX�NHUDEDWQ\D��ROHK�

NDUHQD�LWX�DQDN�PHUXSDNDQ�EXDK�SHUNDZLQDQ�GDQ�VHEDJDL�

ODQGDVDQ�NHWXUXQDQ�GDODP�NHOXDUJD�WHUVHEXW��$GDQ\D�

NHKDGLUDQ�DQDN�PHQMDGLNDQ�RUDQJWXD�PHPSXQ\DL�

KDN�GDQ�NHZDMLEDQ�GDODP�PHPELQD��PHPHOLKDUD��

PHPEHUL�SHQGLGLNDQ��NHVHKDWDQ�GDQ�PHPEHUL�NDVLK�

VD\DQJ��1DPXQ�UHDOLWDQ\D�WLGDN�VHPXD�PHQJDQJJDS�

NHKDGLUDQ�VHRUDQJ�DQDN�GDODP�VXDWX�NHOXDUJD�DNDQ�

3RHVSDVDUL��.HGXGXNDQ�$QDN�/XDU�.DZLQ�����
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9ROXPH�;,;�1R����7DKXQ������(GLVL�6HSWHPEHU

PHQMDGL�VXDWX�NHEDKDJLDDQ��'DODP�KDO�LQL�ELDVDQ\D�

WHUMDGL�DSDELOD�VHVHRUDQJ�SHUHPSXDQ�\DQJ� WLGDN�

EHUVXDPL�PHODKLUNDQ�DQDN�GL�OXDU�SHUNDZLQDQQ\D��

NDUHQD�PHUXSDNDQ�VXDWX�EHUEXDWDQ�\DQJ�WHUFHOD�GDQ�

DLE�EDJL�NHOXDUJD�GDQ�NHUDEDWQ\D��

3DGD�PDV\DUDNDW�SDWULOLQHDO��%DWDN��1LDV�GDQ�%DOL��

/DPSXQJ��$PERQ���NHKDGLUDQ�DQDN�GL�OXDU�SHUNDZLQDQ�

DNDQ�PHQMDGLNDQ�VXDWX�SHUPDVDODKDQ�\DQJ�FXNXS�

PHPSULKDWLQNDQ�EDLN�EDJL�VHRUDQJ�SHUHPSXDQ�\DQJ�

PHODKLUNDQ��'LPDQD�GHQJDQ�DGDQ\D�DQDN�ODKLU�GL�OXDU�

SHUNDZLQDQ�LWX�DNDQ�PHQLPEXONDQ�EDQ\DN�SHUWHQWDQJDQ�

SHUWHQWDQJDQ�GL�DQWDUD�NHOXDUJD��NHNHUDEDWDQQ\D�

PDXSXQ�GDODP�PDV\DUDNDW�DGDW�VHWHPSDW�

3DGD�PDV\DUDNDW�SDWULOLQHDO�NKXVXVQ\D�%DWDN��

NHGXGXNDQ�DQDN�OXDU�NDZLQ�PHVNLSXQ�DQDN�ODNL�ODNL�

GLDQJJDS�EXNDQ�VHEDJDL�DKOL�ZDULV��EXNDQ�VHEDJDL�

SHQHUXV�PDUJD�GDUL�RUDQJWXD��EDSDNQ\D��VHFDUD�ELRORJLV��

2OHK�NDUHQD�DQDN�ODNL�ODNL�OXDU�NDZLQ�GLODKLUNDQ�GDUL�

SHUNDZLQDQ�\DQJ�WLGDN�VDK��VHKLQJJD�DQDN�OXDU�NDZLQ�

KDQ\D�DGD�KXEXQJDQ�GHQJDQ�LEX�DWDX�GHQJDQ�NHUDEDW�

LEXQ\D�VDMD�

3DGD�VXNX�%DOL��NHGXGXNDQ�DQDN�OXDU�NDZLQ�

�DVWUD��GLPXQJNLQNDQ�GDSDW�GLWHULPD�GDODP�PDV\DUDNDW�

GHQJDQ�DODVDQ�DODVDQ�WHUWHQWX��0LVDOQ\D�PHQJHVDKNDQ�

DQDN�OXDU�NDZLQ�GHQJDQ�PHODNXNDQ�SHPED\DUDQ�DGDW�

GDQ�GLXSDFDUDL�DGDW��VHKLQJJD�DQDN�OXDU�NDZLQ�GDSDW�

GLWHULPD�GDQ�WLQJJDO�GDODP�PDV\DUDNDW�VHUWD�GDSDW�

EHUKXEXQJDQ�GHQJDQ� LEXQ\D��0DV\DUDNDW�\DQJ�

EHUVLVWHP�NHNHUDEDWDQ�PDWULOLQHDO�DGDODK�PDV\DUDNDW�

\DQJ�PHQJDQXW�JDULV�NHWXUXQDQ�SHUHPSXDQ�DWDX�JDULV�

LEX��VHKLQJJD�VHEDJDL�SHQHUXV�NHWXUXQDQ�DGDODK�

SHUHPSXDQ��QDPXQ�VHEDJDL�DKOL�ZDULV�DGDODK�VHPXD�

DQDN�EDLN�SHUHPSXDQ�PDXSXQ�DQDN�ODNL�ODNL�GDUL�KDUWD�

SHQLQJJDODQ�LEXQ\D��6HGDQJNDQ�KDUWD�SHQLQJJDODQ�

RUDQJWXDQ\D��EDSDN��GLZDULV�ROHK�VHPXD�VDXGDUD�

SHUHPSXDQ�GDQ�DQDN�NHSRQDNDQ�SHUHPSXDQ��

%HUNDLWDQ�GHQJDQ�NHGXGXNDQ�DQDN�GL� OXDU�

SHUNDZLQDQ��\DLWX�DQDN�\DQJ� ODKLU�GDUL� VHRUDQJ�

SHUHPSXDQ�\DQJ�WLGDN�PHPSXQ\DL�VXDPL�DWDX�DQDN�

\DQJ�PHPSXQ\DL�EDSDN�GDQ�LEX�\DQJ�WLGDN�WHULNDW�

GDODP�VXDWX�LNDWDQ�SHUNDZLQDQ�\DQJ�VDK�

7HQWDQJ�DQDN�GLOXDU�NDZLQ�LWX�DGD�GXD�MHQLV��

\DLWX��3HUWDPD��$QDN�\DQJ�ODKLU�GDUL�EDSDN�GDQ�LEX�

DQWDUD�RUDQJ�RUDQJ�PDQD�WLGDN�WHUGDSDW� ODUDQJDQ�

XQWXN�NDZLQ��.HGXD��$QDN�\DQJ�ODKLU�GDUL�EDSDN�GDQ�

LEX�\DQJ�GLODUDQJ�XQWXN�NDZLQ�NDUHQD�VHEDE�\DQJ�

GLWHQWXNDQ�ROHK�XQGDQJ�XQGDQJ�DWDX�MLND�VDODK�VDWX�

GDUL�EDSDN�LEX�GL�GDODP�SHUNDZLQDQ�GHQJDQ�RUDQJ�

ODLQ��'LWLQMDX�GDUL�VHJL�KXNXP�DGDW�\DQJ�EHUFRUDN�

NHNHUDEDWDQ�PDWULOLQHDO��DSDELOD�VHRUDQJ�LEX�\DQJ�

WLGDN�NDZLQ�GDQ�PHODKLUNDQ�DQDN��DQDN�OXDU�NDZLQ���

PDND�GDODP�KXEXQJDQ�KXNXP�DQDN�OXDU�NDZLQ�WHUVHEXW�

KDQ\D�PHPSXQ\DL�LEX�GDQ�WLGDN�PHPSXQ\DL�EDSDN��

+DO�VHPDFDP�LQL�GDODP�PDV\DUDNDW�DGDW�PDWULOLQHDO�

PHUXSDNDQ�SHUEXDWDQ�\DQJ�WHUFHOD�GDQ�WLGDN�WHUSXML��2OHK�

VHEDE�LWX�SDGD�PDV\DUDNDW�PDWULOLQHDO�GL�0LQDQJNDEDX��

WHODK�PHQMDGL�NHELDVDDQQ\D�PDV\DUDNDWQ\D�DSDELOD�

DGD�VHRUDQJ�JDGLV�DWDX�SHUHPSXDQ�KDPLO��WLGDN�GHQJDQ�

SHUNDZLQDQ�\DQJ�VDK���PDND�JDGLV�DWDX�SHUHPSXDQ�

WHUVHEXW�ROHK�NHOXDUJDQ\D�DNDQ�GLXVDKDNDQ�GLNDZLQNDQ�

GHQJDQ�ODNL�ODNL�\DQJ�PHQ\HEDENDQ�LD�KDPLO��QDPXQ�

DSDELOD�ODNL�ODNL�\DQJ�PHQ\HEDENDQ�LD�KDPLO�LWX�WLGDN�

LQJLQ�PHQJDZLQL�JDGLV�DWDX�SHUHPSXDQ�WHUVHEXW��PDND��

NHOXDUJD�GDSDW�PHQFDULNDQ�ODNL�ODNL�ODLQ�\DQJ�PDX�

PHQJDZLQLQ\D��7XMXDQQ\D�DGDODK�XQWXN�VWDWXV�DQDN�

\DQJ�DNDQ�GLODKLUNDQ�NHODN�PHPSXQ\DL�VHRUDQJ�EDSDN�

DWDX�RUDQJWXD��

3DGD�PDV\DUDNDW�SDUHQWDO�DWDX�ELODWHUDO�\DQJ�

PHUXSDNDQ�VXVXQDQ�PDV\DUDNDW�\DQJ�WHUEDQ\DN�\DQJ�

EHUODNX�GL�,QGRQHVLD��NDUHQD�SDGD�VLVWHP�NHNHUDEDWDQ�

LQL�PHPEHUL�NHGXGXNDQ�\DQJ�VHLPEDQJ�DQWDUD�ODNL�

ODNL�GDQ�SHUHPSXDQ�NHOXDUJD��GDODP�SHZDULVDQ�GDQ�

GDODP�PDV\DUDNDW�

%HEHUDSD�WHPSDW�GL�GDHUDK�-DZD��PHQJDQJJDS�

SHUHPSXDQ�\DQJ�PHODKLUNDQ�DQDN�LWX�VHEDJDL�LEX�DQDN�

\DQJ�EHUVDQJNXWDQ��MDGL�ELDVD�VHSHUWL�NHMDGLDQ�QRUPDO�

VHRUDQJ�SHUHPSXDQ�PHODKLUNDQ�DQDN�GDODP�SHUNDZLQDQ�

\DQJ�VDK��1DPXQ�GL�EHEHUDSD�GDHUDK�ODLQ�DGD�\DQJ�

PHQFHOD�NHUDV�VL�LEX�\DQJ�WLGDN�NDZLQ�EHVHUWD�DQDNQ\D��

%DKNDQ�PHUHND�DGD�\DQJ�GLEXDQJ�GDUL�SHUVHNXWXDQ�

�PDV\DUDNDW���1DPXQ�DGD�WLQGDNDQ�DGDW�DWDX�VROXVL�

XQWXN�PHQJDWDVL�VL�LEX�DWDX�SHUHPSXDQ�\DQJ�KDPLO�

OXDU�NDZLQ��\DLWX�GHQJDQ�PHPDNVD�ODNL�ODNL�\DQJ�

EHUVDQJNXWDQ�XQWXN�PHQJDZLQL�SHUHPSXDQ�WHUVHEXW��

DJDU�VXSD\D�DQDN�\DQJ�GLODKLUNDQ�NHODN�PHPSXQ\DL�

RUDQJWXD�\DQJ�OHQJNDS��EDSDN��

%HUGDVDUNDQ�SHQJDPDWDQ�SHQXOLV��GL�GDHUDK�

%DQGXQJ� WHUNDGDQJ�SHUPLQWDDQ�EHUVHGLD�XQWXN�

PHPJDZLQL�SHUHPSXDQ�KDPLO�GL�OXDU�NDZLQ�GHQJDQ�

PHPED\DU�VHMXPODK�XDQJ�\DQJ�WHODK�GLWHQWXNDQ�ROHK�

ODNL�ODNL�\DQJ�PDX�PHQJDZLQLQ\D��LVWLODK�LQL�DGDODK�

QJXOLNHXQ��NDUHQD�DGDQ\D�SHPED\DUDQ�DWDX�XSDK�GDODP�

SHUNDZLQDQ���'DODP�PDV\DUDNDW�0LQDKDVD��KXEXQJDQ�

DQWDUD�VHRUDQJ�ODNL�ODNL�\DQJ�PHQ\HEDENDQ�VHRUDQJ�

DQDN�GLODKLUNDQ�GL� OXDU�SHUNDZLQDQ��GHQJDQ�DQDN�

WHUVHEXW�GDSDW�PHPSXQ\DL�KXEXQJDQ�DQWDUD�EDSDN�

GHQJDQ�DQDN��'DODP�KXNXP�DGDW�VHWHPSDW��ODNL�ODNL�

\DQJ�EHUVDQJNXWDQ�GDSDW�PHPEHUL�VHVXDWX�KDGLDK�DGDW�
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\DQJ�GLVHEXW�PHKHOLOLNXU��7XMXDQ�PHPEHUL�OLOLNXU�DGDODK�

PHPEHUL�WDQGD�SHQJDNXDQ�GHQJDQ�PHPEHULNDQ�VHVXDWX�

EHUXSD�KLEDK�NHSDGD�SHUHPSXDQ�\DQJ�PHODKLUNDQ�

DQDN�XQWXN�PHQJKLODQJNDQ�NHUDJXDQ�PDV\DUDNDW�

WHUKDGDSQ\D��+LOPDQ�+DGLNXVXPD�����������

+XNXP�DGDW� MXJD�PHQJHQDO�XVDKD�\DQJ�ODLQ��

\DLWX�GHQJDQ�FDUD�PHQJDZLQNDQ�SHUHPSXDQ�\DQJ�

VHGDQJ�KDPLO�LWX�GHQJDQ�VDODK�VHRUDQJ�ODNL�ODNL�ODLQ�

�ODNL�ODNL� ODLQ�\DQJ�PDX�PHQJDZLQLQ�SHUHPSXDQ�

WHUVHEXW���0DNVXGQ\D�VXSD\D�DQDN�WHUVHEXW�GDSDW�

ODKLU�GDODP�SHUNDZLQDQ�\DQJ�VDK��+DO� LQL�EDQ\DN�

GLMXPSDL�GL�GHVD�GHVD�-DZD��GLVHEXW�QLNDK�WDPEHODQ��

7HWDSL�PHVNLSXQ�WHODK�GLODNXNDQ�XSD\D�XSD\D�DGDW�

VHSHUWL� WHUVHEXW�GL�DWDV��VHPXDQ\D�LWX� WLGDN�GDSDW�

PHQJKLODQJNDQ�SHUDVDDQ�GDQ�SDQGDQJDQ�WLGDN�EDLN�

WHUKDGDS�DQDN�\DQJ�GLODKLUNDQ�LWX��$QDN�OXDU�NDZLQ�

LQL�GL�-DZD�GLVHEXW�DQDN�NRZDU��-DZD�%DUDW�GLVHEXW�

DQDN�KDUDP�DWDX� MDGDK��GL�0HOD\X�GLVHEXW�DQDN�

NDPSDQJ��6RHURMR�:LJQMRGLSXUR�������������,VWLODK�

DQDN�KDUDP�DWDX�MDGDK�ELDVDQ\D�EDQ\DN�GLJXQDNDQ�

GDODP�GDHUDK�GDHUDK�SHGHVDDQ�VHSHUWL�GL�'HVD�$JXQJ�

0XO\R��.HFDPDWDQ�-XZDQD��.DEXSDWHQ�3DWL��GL�GHVD�

1JDZL��GDQ�ODLQ�VHEDJDLQ\D�

+XEXQJDQ�DQDN�\DQJ�GLODKLUNDQ�GL�OXDU�SHUNDZLQDQ�

WHUVHEXW��PHQJDNLEDWNDQ��\DLWX��SHUWDPD��.HGXGXNDQ�

KXNXP�GDUL�VHRUDQJ�DQDN�\DQJ�GLODKLUNDQ�GL� OXDU�

SHUNDZLQDQ�DGDODK�VDPD�GHQJDQ�DQDN�VDK�GDODP�

KXEXQJDQ�WHUKDGDS�LEXQ\D��NHGXD��'L�EHEHUDSD�GDHUDK�

�-DZD���VXDPL�GDUL�SHUHPSXDQ�LWX�GHQJDQ�DODVDQ�DODVDQ�

\DQJ�ORJLV�GDSDW�PHQRODN�XQWXN�PHQJDNXL�DQDN�LWX�

VHEDJDL�DQDNQ\D��NHWLJD��'L�-DZD��DQDN�OXDU�NDZLQ�

GDSDW�GLDQJJDS�WLGDN�PHPSXQ\DL�EDSDN��GDQ�NHHPSDW��

'L�GDODP�KXNXP�DGDW�SDGD�GDVDUQ\D�VHWLDS�DQDN�\DQJ�

GLODKLUNDQ�GL�GDODP�LNDWDQ�SHUNDZLQDQ�DGDODK�DQDN�

VDK�PHVNLSXQ�NHODKLUDQQ\D�GLVHEDENDQ�ODNL�ODNL�ODLQ��

6HFDUD�\XULGLV�LEX�GDQ�DQDN�LWX�DGDODK�SHUHPSXDQ�

\DQJ�PHODKLUNDQQ\D�GDQ�EDSDN�GDUL�DQDN�WHUVHEXW�

DGDODK�VXDPL�GDUL�SHUHPSXDQ�LWX��+DO�LQL�GLGDVDUNDQ�

SDGD�3XWXVDQ�0DKNDPDK�$JXQJ�WDQJJDO���6HSWHPEHU�

�����1RPRU�����.�6LS������

$QDN�\DQJ�GLODKLUNDQ�NDUHQD�KXEXQJDQ�SHU]LQDKDQ��

\DLWX�DSDELOD�VHRUDQJ�SHUHPSXDQ�PHODKLUNDQ�VHRUDQJ�

DQDN�GDUL�KXEXQJDQ�JHODS�GHQJDQ�VHRUDQJ�ODNL�ODNL�

\DQJ�EXNDQ�VXDPLQ\D��ROHK�VHEDE�LWX�PHQXUXW�KXNXP�

DGDW�VXDPLQ\D�DNDQ�PHQMDGL�EDSDN�DWDX�RUDQJWXD�GDUL�

DQDN�\DQJ�GLODKLUNDQ�LWX��NHFXDOL�VXDPLQ\D�EHUGDVDUNDQ�

DODVDQ�DODVDQ�WHUWHQWX�\DQJ�GDSDW�GLEXNWLNDQ�GDQ�GDSDW�

GLWHULPD��PDND�VXDPL�WHUVHEXW�GDSDW�PHQRODN�PHQMDGL�

EDSDN�GDUL�DQDN�\DQJ�EHUVDQJNXWDQ�

3HPEDJLDQ�+DUWD�:DULVDQ�$QDN�/XDU�.DZLQ�

%HUGDVDUNDQ�6LVWHP�+XNXP�.HNHUDEDWDQ�$GDW

'DODP�KXEXQJDQ�NHNHUDEDWDQ��IDNWRU�\DQJ�SDOLQJ�

SHQWLQJ�SHUWDPD��0DVDODK�SHUNDZLQDQ��NDUHQD�EHUNDLWDQ�

GHQJDQ�KXEXQJDQ�NHNHUDEDWDQ�\DQJ�PHUXSDNDQ�

ODUDQJDQ�SHUNDZLQDQ�XQWXN�PHQMDGL�SDVDQJDQ�VXDPL�

LVWUL��NHGXD��0DVDODK�ZDULV��KXEXQJDQ�NHNHOXDUJDDQ�

PHUXSDNDQ�GDVDU�SHPEDJLDQ�KDUWD�NHND\DDQ�\DQJ�

GLWLQJJDONDQ�

+XNXP�:DULV�$GDW�DGDODK�KXNXP�DGDW�\DQJ�

PHPXDW�JDULV�JDULV�NHWHQWXDQ�WHQWDQJ�VLVWHP�GDQ�D]DV�

D]DV�KXNXP�ZDULV�� WHQWDQJ�KDUWD�ZDULVDQ��SHZDULV�

GDQ�DKOL�ZDULV�VHUWD�FDUD�EDJDLPDQD�KDUWD�ZDULVDQ�

LWX�GLDOLKNDQ�SHQJXDVDDQ�GDQ�SHPLOLNDQQ\D�GDQ�

SHZDULV�NHSDGD�DKOL�ZDULV��GHQJDQ�NDWD�ODLQ�KXNXP�

SHQHUXVDQ�KDUWD�NHND\DDQ�GDUL�VXDWX�JHQHUDVL�NHSDGD�

NHWXUXQDQQ\D��+LOPDQ�+DGLNXVXPD�����������7HU�+DDU�

PHQ\DWDNDQ�KXNXP�ZDULV�DGDW�DGDODK�DWXUDQ�DWXUDQ�

KXNXP�\DQJ�PHQJHQDL�FDUD�EDJDLPDQD�GDUL�DEDG�NH�

DEDG�SHQHUXVDQ�GDQ�SHUDOLKDQ�GDUL�KDUWD�NHND\DDQ�

\DQJ�EHUZXMXG�GDQ�WLGDN�EHUZXMXG�GDUL�JHQHUDVL�

SDGD�JHQHUDVL��7HU�+DDU�������������3HQGDSDW�7HU�

+DDU�PHQ\DWDNDQ�EDKZD�KXNXP�ZDULV�DGDW�PHPXDW�

SHUDWXUDQ�SHUDWXUDQ�\DQJ�PHQJDWXU�SURVHV�PHQHUXVNDQ�

VHUWD�PHQJRSHUNDQ�EDUDQJ�EDUDQJ�KDUWD�EHQGD�GDQ�

EDUDQJ�EDUDQJ�\DQJ�WLGDN�EHUZXMXG�EHQGD�GDUL�VXDWX�

DQJNDWDQ�PDQXVLD�NHSDGD�NHWXUXQDQQ\D��3URVHV�LQL�

WHODK�PXODL�GDODP�ZDNWX�RUDQJWXD�PDVLK�KLGXS�GDQ�

WLGDN�PHQMDGL�³DNXW´�ROHK�NDUHQD�RUDQJWXD�PHQLQJJDO�

GXQLD��0HQLQJJDOQ\D�RUDQJWXD�PHUXSDNDQ�SHULVWLZD�

SHQWLQJ�EDJL�SURVHV�LWX��WHWDSL�WLGDN�PHPSHQJDUXKL�

VHFDUD�UDGLNDO�SURVHV�SHQJRSHUDQ�KDUWD�EHQGD�GDQ�

KDUWD�EXNDQ�EHQGD�WHUVHEXW��GLPDQD�SURVHV�EHUMDODQ�

WHUXV�PHQHUXV�KLQJJD�DQJNDWDQ�EDUX�\DQJ�DNDQ�PHQFDU�

GDQ�PHQWDVQ\D�DQDN�DQDN��,QL�PHUXSDNDQ�NHOXDUJD�

NHOXDUJD�EDUX�\DQJ�PHPSXQ\DL�GDVDU�NHKLGXSDQ�PDWHULLO�

VHQGLUL�GHQJDQ�EDUDQJ�EDUDQJ�GDUL�KDUWD�SHQLQJJDODQ�

RUDQJWXDQ\D�VHEDJDL�IXQGDPHQ��.HOXDUJD�PHPSXQ\DL�

KDUWD�EHQGD�\DQJ�WHUGLUL�GDUL�EDUDQJ�EDUDQJ�DVDO�

VXDPL��EDUDQJ�EDUDQJ�DVDO�LVWUL�VHUWD�EDUDQJ�EDUDQJ�

VXDPL�LVWUL�VHSDQMDQJ�SHUNDZLQDQQ\D��6HJDOD�EDUDQJ�

WHUVHEXW�PHUXSDNDQ�GDVDU�PDWHULLO�EDJL�NHKLGXSDQ�

GDQ�DNDQ�GLVHGLDNDQ�XQWXN�NHKLGXSDQ�NHWXUXQDQ�GDUL�

NHOXDUJD�LWX�

%HUGDVDUNDQ�NHWHQWXDQ�3DVDO����8QGDQJ�8QGDQJ�

3HUNDZLQDQ�GLQ\DWDNDQ��EDKZD�KDUWD�EHQGD�\DQJ�

GLSHUROHK�VHODPD�SHUNDZLQDQ�PHQMDGL�KDUWD�EHUVDPD��

VHGDQJNDQ�KDUWD�EDZDDQ�GDUL�PDVLQJ�PDVLQJ�VXDPL�

GDQ�LVWUL�GDQ�KDUWD�EHQGD�KDGLDK�DWDX�ZDULVDQ�DGDODK�

3RHVSDVDUL��.HGXGXNDQ�$QDN�/XDU�.DZLQ�����



���
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9ROXPH�;,;�1R����7DKXQ������(GLVL�6HSWHPEHU

GL�EDZDK�SHQJDZDVDQ�PDVLQJ�PDVLQJ�VHSDQMDQJ�SDUD�

SLKDN�WLGDN�PHQHQWXNDQ�ODLQ�

+DUWD�SHUNDZLQDQ�PHQXUXW�KXNXP�DGDW�DGDODK�

VHPXD�KDUWD�\DQJ�GLNXDVDL�VXDPL�LVWUL�VHODPD�WHULNDW�

GDODP�LNDWDQ�SHUNDZLQDQ��EDLN�KDUWD�NHUDEDW�\DQJ�

GLNXDVDL��PDXSXQ�KDUWD�SHUVHRUDQJDQ�\DQJ�EHUDVDO�

GDUL�KDUWD�ZDULVDQ��KDUWD�KLEDK��KDUWD�SHQJKDVLODQ�

VHQGLUL��KDUWD�SHQFDKDULDQ�EHUVDPD�VXDPL�LVWUL�GDQ�

EDUDQJ�EDUDQJ�SHPEHULDQ�KDGLDK��'DODP�KXNXP�DGDW�

NHGXGXNDQ�KDUWD�SHUNDZLQDQ�VDQJDW�GLSHQJDUXKL�ROHK�

DGDQ\D�SULQVLS�NHNHUDEDWDQ�\DQJ�GLDQXW�VHWHPSDW�GDQ�

DGDQ\D�EHQWXN�SHUNDZLQDQ�\DQJ�EHUODNX�WHUKDGDS�

VXDPL�GDQ�LVWUL�EHUVDQJNXWDQ��+LOPDQ�+DGLNXVXPD��

����������

3DGD�SULQVLSQ\D�GDODP�KXNXP�DGDW�ZDULV��

KDUWD�SHUNDZLQDQ�GDSDW�GLEHGDNDQ�GDODP�HPSDW�

JRORQJDQ��\DLWX��SHUWDPD��+DUWD�VXDPL�DWDX� LVWUL�

\DQJ�PHUXSDNDQ�KLEDK�DWDX�SHPEHULDQ�NHOXDUJD�

\DQJ�GLEDZD�NH�GDODP�NHOXDUJD��PHUXSDNDQ�KDUWD�

DVDO���NHGXD��8VDKD�VXDPL�DWDX�LVWUL�\DQJ�GLSHUROHK�

VHVXGDK�SHUNDZLQDQ��PHUXSDNDQ�KDUWD�EHUVDPD���

NHWLJD��+DUWD�\DQJ�PHUXSDNDQ�KDGLDK�NHSDGD�VXDPL�

LVWUL�GDODP�PDVD�SHUNDZLQDQ��PHUXSDNDQ�KDUWD�DVDO���

GDQ�NHHPSDW��+DUWD�\DQJ�PHUXSDNDQ�XVDKD�VXDPL�LVWUL�

GDODP�PDVD�SHUNDZLQDQ��PHUXSDNDQ�KDUWD�EHUVDPD��

�6RHURMR�:LJQMRGLSRHUR������������

$GDQ\D�SURVHV�SHZDULVDQ�PHUXSDNDQ�PDVDODK�

\DQJ�VDQJDW�SHQWLQJ��3URVHV�SHZDULVDQ� WHUVHEXW�

PHPSXQ\DL�WLJD�XQVXU�\DQJ�KDUXV�GLSHQXKL�VHEHOXP�

SURVHV�SHZDULVDQ�WHUVHEXW�GDSDW�GLODNXNDQ��\DLWX�����

6HVHRUDQJ�SHQLQJJDO�ZDULVDQ��SHZDULV��\DQJ�SDGD�

ZDNWX�ZDIDWQ\D�PHQLQJJDONDQ�KDUWD�ZDULVDQ�����

6HVHRUDQJ�DWDX�EHEHUDSD�RUDQJ�SDUD�DKOL�ZDULV�\DQJ�

EHUKDN�PHQHULPD�KDUWD�NHND\DDQ�\DQJ�GLWLQJJDONDQ��

GDQ����+DUWD�ZDULVDQ�DWDX�KDUWD�SHQLQJJDODQ��\DLWX�

KDUWD�\DQJ�GLWLQJJDONDQ��GLEDJL�EDJL�GDQ�VHNDOL�EHUDOLK�

NHSDGD�SDUD�DKOL�ZDULV��+DUWD�\DQJ�GDSDW�GLEDJL�DGDODK�

KDUWD�SHQLQJJDODQ�VHWHODK�GLNXUDQJL�GHQJDQ�XWDQJ�XWDQJ�

SHZDULV�GDODP�KLGXSQ\D�VHKLQJJD�DKOL�ZDULV�KDQ\D�

DNDQ�PHQHULPD�KDUWD�SHQLQJJDODQ�QHWWR��EHUVLK��

0DV\DUDNDW�\DQJ�EHUVLVWHP�SDWULOLQHDO��KDN�PHZDULV�

EHUGDVDUNDQ�PDV\DUDNDW�%DWDN��/DPSXQJ��%DOL�GDQ�

1LDV�DGDODK�XVDKD�PHQJRSHUNDQ�KDUWD�NHOXDUJD�NHSDGD�

NHWXUXQDQQ\D��ODNL�ODNL���NDUHQD�NHWXUXQDQ�ODNL�ODNL�

VHEDJDL�DKOL�ZDULV��VHGDQJNDQ�DQDN�SHUHPSXDQ�EXNDQ�

VHEDJDL�DKOL�ZDULV�RUDQJWXDQ\D��EDSDNQ\D��PDXSXQ�

VXDPLQ\D��0HQXUXW�KXNXP�DGDW�%DWDN��SDWULOLQHDO��

DQDN�\DQJ�ODKLU�GDUL�SHUNDZLQDQ�EDSDN�GDQ�LEXQ\D�

\DQJ�WLGDN�VDK��PDND�WLGDN�EHUKDN�PHZDULV�GDUL�KDUWD�

RUDQJWXDQ\D�EDSDN�EDLN�KDUWD�DVDO�DWDX�EDZDDQ�PDXSXQ�

KDUWD�SHQFDKDULDQ��KDUWD�EHUVDPD��PHVNLSXQ�DQDN�OXDU�

NDZLQ�WHUVHEXW�DGDODK�ODNL�ODNL��$QDN�OXDU�NDZLQ�LWX�

KDQ\D�EHUKDN�PHQGDSDW�KDUWD�DVDO�DWDX�KDUWD�EDZDDQ�

GDUL�RUDQJWXDQ\D��LEXQ\D��GDQ�NHUDEDW�LEXQ\D�

%HUGDVDUNDQ�ZDZDQFDUD�GHQJDQ�$GHQ�0DQXUXQJ��

.HSDOD�$GDW�%DWDN�7RED��SDGD�WDQJJDO����2NWREHU�������

PHQ\DWDNDQ�DSDELOD�GDODP�SHUNDZLQDQQ\D�DWDX�GDODP�

NHOXDUJD�PHPSXQ\DL�DQDN�OXDU�NDZLQ�GDQ�DQDN�VDK��

\DQJ�EHUKDN�PHQGDSDW�KDUWD�ZDULV�GDUL�RUDQJWXDQ\D�

DGDODK�DQDN�\DQJ�VDK�GDUL�SHUNDZLQDQ�EDSDN�GDQ�

LEXQ\D��6HGDQJNDQ�DQDN�OXDU�NDZLQ�WLGDN�PHQGDSDW�

KDUWD�GDUL�RUDQJWXDQ\D�EDSDNQ\D��QDPXQ�DQDN�OXDU�

NDZLQ�MXJD�ZDMLE�GLOLQGXQJL�PLVDOQ\D�PHQGDSDWNDQ�

SHQGLGLNDQ��NDVLK�VD\DQJ�GDQ�ODLQ�VHEDJDLQ\D�

.HWHUDQJDQ�QDUDVXPEHU�\DQJ�ODLQ��PHQJDWDNDQ�

EDKZD�DSDELOD�GDODP�NHOXDUJD�RUDQJWXD�\DQJ�WLGDN�

PHPSXQ\DL�DQDN�VDK�DNDQ�WHWDSL�MXJD�PHPSXQ\DL�DQDN�

OXDU�NDZLQ��GDQ�DQDN�OXDU�NDZLQ�WHUVHEXW�PHPSXQ\DL�

SHULODNX�\DQJ�EDLN�WHUKDGDS�NHOXDUJD�EDSDN�ELRORJLVQ\D��

PDND�DQDN�OXDU�NDZLQ�GDSDW�GLEHULNDQ�VHGLNLW�KDUWD�GDUL�

EDSDN�ELRORJLVQ\D��-LND�EDSDN�ELRORJLVQ\D�PHPSXQ\DL�

DQDN�VDK�GDQ�DQDN�OXDU�NDZLQ��PDND�GDODP�SHZDULVDQ�

DQDN�VDK�DNDQ�PHQGDSDW�KDUWD�\DQJ�OHELK�EDQ\DN�GDUL�

DQDN�OXDU�NDZLQ�

%HUGDVDUNDQ�SDGD�<XULVSUXGHQVL�0DKNDPDK�

$JXQJ�1RPRU�����.�6,3������WDQJJDO����-XQL������

PHQMHODVNDQ��EDKZD�KXNXP�DGDW�GL�GDHUDK�3DGDQJ�

6LGHPSXDQ��6XPDWHUD�8WDUD��WHQWDQJ�NHGXGXNDQ�DQDN�

�DQDN�VDK�GDQ�DQDN�OXDU�NDZLQ��WHUKDGDS�ZDULVDQ�

RUDQJWXD��'L�GDHUDK�7DSDQXOL�SHPEHULDQ�GDQ�SHQ\HUDKDQ�

NHSDGD�VHRUDQJ�DQDN�DQDN�OXDU�NDZLQ�PHUXSDNDQ�

VHUDK�OHSDV�GHQJDQ�PDNVXG�PHPSHUOXQDN�KXNXP�

DGDW�VHWHPSDW�\DQJ�SDGD�PXODQ\D�WLGDN�PHQJDNXL�

KDN�PHZDULV�EDJL�DQDN�DQDN�OXDU�NDZLQ��-DGL�VDDW�LQL��

KXNXP�DGDW�GL�7DSDQXOL�WHODK�EHUNHPEDQJ�NH�DUDK�

SHPEHULDQ�KDN�\DQJ�VDPD�NHSDGD�DQDN�DQDN�VDK�GDQ�

DQDN�DQDN�OXDU�NDZLQ�

<XULVSUXGHQVL�0DKNDPDK�$JXQJ�1RPRU������

.�6,3������WDQJJDO����-XOL������PHQMHODVNDQ�KXNXP�

DGDW�GL�3HPDWDQJ�6LDQWDU��6XPDWHUD�8WDUD��WHQWDQJ�

NHGXGXNDQ�DQDN�DQDN�OXDU�NDZLQ�WHUKDGDS�ZDULVDQ�

RUDQJWXDQ\D��GDODP�KDO�LQL�SHZDULV�\DQJ�WHODK�PHQLQJJDO�

GHQJDQ�PHQLQJJDONDQ�VHRUDQJ�DQDN�DQDN�OXDU�NDZLQ��

PDND�DQDN�DQDN�OXDU�NDZLQ�LQLODK�\DQJ�PHUXSDNDQ�

VDWX�VDWXQ\D�DKOL�ZDULVQ\D�GDQ�\DQJ�EHUKDN�DWDV�KDUWD�

\DQJ�GLWLQJJDONDQQ\D�

3DGD�PDV\DUDNDW�\DQJ�EHUVLVWHP�PDWULOLQHDO�VHSHUWL�

GL�0LQDQJNDEDX�\DQJ�PHQDULN�JDULV�NHWXUXQDQ�LEX�



���

DWDX�SHUHPSXDQ��VHKLQJJD�DQDN�SHUHPSXDQ�GLDQJJDS�

VHEDJDL�SHQHUXV�NHWXUXQDQ�LEXQ\D��%HUNDLWDQ�GHQJDQ�

DKOL�ZDULV��DQDN�ODNL�ODNL�GDQ�SHUHPSXDQ�PHQGDSDW�

SHPEDJLDQ�KDUWD�SHQLQJJDODQ�GDUL� LEXQ\D�LEXQ\D��

6HGDQJNDQ�KDUWD�SHQFDKDULDQ�VXDPL�WLGDN�GLZDULV�

ROHK�DQDN�DQDNQ\D�VHQGLUL�PHODLQNDQ�GLZDULV�ROHK�

VDXGDUD�VDXGDUD�SHUHPSXDQ�GDQ�NHSRQDNDQ�SHUHPSXDQ�

VHNDQGXQJ�GDUL�VXDPLQ\D��1DPXQ�GDODP�UHDOLWDQ\D�DWDX�

EHUGDVDUNDQ�SHUNHPEDQJDQ�]DPDQ��KDUWD�SHQFDKDULDQ�

VXDPL�WHUNDGDQJ�GLKLEDKNDQ�NHSDGD�DQDN�DQDNQ\D�

3DGD�PDV\DUDNDW�PDWULOLQHDO�NHGXGXNDQ�DQDN�

OXDU�NDZLQ�GDODP�KXNXP�DGDW�GL�0LQDQJNDEDX�KDQ\D�

DGD�KXEXQJDQ�GHQJDQ�LEXQ\D�GDQ�NHUDEDW� LEXQ\D��

.HGXGXNDQ�DQDN�OXDU�NDZLQ�GLDQJJDS�EXNDQ�DKOL�

ZDULV�GDUL�EDSDN�ELRORJLVQ\D��NDUHQD�DQDN�OXDU�NDZLQ�

GLODKLUNDQ�WLGDN�GDUL�SHUNDZLQDQ�\DQJ�VDK��VHKLQJJD�

DQDN�OXDU�NDZLQ�KDQ\D�DGD�KXEXQJDQ�GHQJDQ�LEX�DWDX�

GHQJDQ�NHUDEDW�LEXQ\D�VDMD�

0DV\DUDNDW�SDUHQWDO�\DQJ�DGD�GL�-DZD��$FHK��

.DOLPDQWDQ��KDN�PHZDULV�PHQXUXW�PDV\DUDNDW�SDUHQWDO�

PHQJRSHUNDQ�KDUWD�ZDULVDQ��\DLWX�GLEHULNDQ�NHSDGD�

NHWXUXQDQQ\D�EDLN� ODNL�ODNL�PDXSXQ�SHUHPSXDQ��

$SDELOD�GDODP�VHEXDK�UXPDK�WDQJJD�DGD�DQDN�VDK�

GDQ�DQDN�OXDU�NDZLQ��PDND�\DQJ�EHUKDN�WHUKDGDS�

ZDULVDQ�RUDQJWXDQ\D�DGDODK�DQDN�DQDN�\DQJ�GLODKLUNDQ�

GDODP�SHUNDZLQDQ�\DQJ�VDK��.HGXGXNDQ�DQDN�OXDU�

NDZLQ�GDODP�UXPDK�WDQJJD�WHUVHEXW�KDQ\D�EHUKDN�

WHUKDGDS�KDUWD�DVDO�GDUL�LEXQ\D��1DPXQ�RUDQJWXDQ\D�

PHPSXQ\DL�NHZDMLEDQ�\DQJ�VDPD�WHUKDGDS�DQDN�VDK�

GDQ�DQDN�OXDU�NDZLQ�GDODP�PHPELD\DL�SHQJKLGXSDQ�

GDQ�SHQGLGLNDQ�VHRUDQJ�DQDN�OXDU�NDZLQ�\DQJ�EHOXP�

GHZDVD�

%HUGDVDUNDQ�3XWXVDQ�0DNDPDK�$JXQJ��WDQJJDO���

6HSWHPEHU������5HJ�1R������.�6,3�������PHQ\DWDNDQ�

DQDN�\DQJ�ODKLU�GL�OXDU�SHUNDZLQDQ��PHQXUXW�KXNXP�

DGDW�ZDULV�GL�-DZD�KDQ\D�PHQMDGL�ZDULV�GL�GDODP�KDUWD�

SHQLQJJDODQ�LEXQ\D�VHUWD�GL�GDODP��KDUWD�SHQLQJJDODQ�

NHOXDUJD�GDUL�SLKDN�LEX��6HRUDQJ�DQDN�WHUVHEXW�PHQXUXW�

KXNXP�GLDQJJDS�WLGDN�PHPSXQ\DL�EDSDN��7HUKDGDS�

KXEXQJDQQ\D�GHQJDQ�LEX��PDND�WLGDN�DGD�SHUEHGDDQ�

DQDN�\DQJ�VDK�GHQJDQ�DQDN�GL�OXDU�SHUNDZLQDQ�

'L�NDODQJDQ�PDV\DUDNDW�DGDW�-DZD�NKXVXVQ\D�

GL�'HVD�:LQRQJ�.HFDPDWDQ�%R\RODOL�.DEXSDWHQ�

%R\RODOL��RUDQJWXD�\DQJ�WLGDN�PHPSXQ\DL�DQDN�VDK�

WHWDSL�PHPSXQ\DL�DQDN�OXDU�NDZLQ��PDND�DQDN�OXDU�

NDZLQ�\DQJ�EHUNHODNXDQ�EDLN�WHUKDGDS�NHOXDUJD�EDSDN�

ELRORJLVQ\D�DNDQ�PHQGDSDW�ZDULVDQ�GDUL�NHOXDUJD�EDSDN�

ELRORJLVQ\D��-LND�EDSDN�ELRORJLVQ\D�PHPSXQ\DL�DQDN�

VDK�GDQ�DQDN�OXDU�NDZLQ��PDND�GDODP�SHZDULVDQ�DQDN�

VDK�DNDQ�PHQGDSDW�OHELK�EDQ\DN�GDUL�DQDN�OXDU�NDZLQ��

GLNDUHQDNDQ�DQDN�OXDU�NDZLQ�LWX�GDSDW�PHZDULV�GDUL�

EDSDN�ELRORJLVQ\D�WLGDN�VHEDQ\DN�DQDN�VDK�\DQJ�VDK�

�6UL�:DK\XQL�����������

%HUGDVDU�3XWXVDQ�3HQJDGLODQ�1HJHUL�3XUZRUHMR��

WDQJJDO���2NWREHU�������PHQ\DWDNDQ�DQDN�OXDU�NDZLQ�

PHQXUXW�KXNXP�DGDW�WHWDS�EHUKDN�DWDV�KDUWD�ZDULVDQ�

\DQJ�GLWLQJJDONDQ�GDUL�NHOXDUJD�LEXQ\D�VHQGLUL��7HWDSL�

KDN�ZDULV�DQDN�OXDU�NDZLQ�LWX�WHUEDWDV�SDGD�KDUWD�

ZDULVDQ�NHOXDUJD�EDSDN�ELRORJLVQ\D�\DQJ�EHUDVDO�GDUL�

KDUWD�SHQFDKDULDQ�EXNDQ�KDUWD�SXVDND��

'DODP�KDO� WHUVHEXW�GL�DWDV�GLNXDWNDQ�GDODP�

3XWXVDQ�0DNDPDK�$JXQJ�5HSXEOLN�,QGRQHVLD�WDQJJDO�

���0HL������1RPRU����.�6,3������\DQJ�PHQ\DWDNDQ��

EDKZD�DQDN�OXDU�NDZLQ�WLGDN�EHUKDN�PHZDULVL�EDUDQJ�

EDUDQJ�SXVDND��EDUDQJ�EDUDQJ�LQL�NHPEDOL�NHSDGD�

ZDULV�NHWXUXQDQ�GDUDK�\DQJ�VDK�

6HKXEXQJDQ�GHQJDQ�3XWXVDQ�0DNDPDK�$JXQJ�

WDQJJDO����0DUHW�������\DQJ�PHQ\DWDNDQ�PHQXUXW�

KXNXP�DGDW�\DQJ�EHUODNX�GL�-DZD�7HQJDK��DQDN�OXDU�

NDZLQ�KDQ\D�GLSHUNHQDQNDQ�PHZDULV�KDUWD�JRQR�

JLQL��KDUWD�EHUVDPD�GDUL�NHOXDUJD�EDSDN�ELRORJLVQ\D��

VHGDQJNDQ�KDUWD�SXVDND��EDUDQJ�DVDO��DQDN�OXDU�NDZLQ�

WLGDN�EHUKDN�PHZDULVLQ\D�

3HPEDJLDQ�ZDULVDQ�WHUKDGDS�DQDN�OXDU�NDZLQ�

\DQJ�GLSHUVDPDNDQ�GHQJDQ�DQDN�VDK�GLGDVDUNDQ�

SDGD�DVDV�SDULPLUPD�GHQJDQ�GDVDU�ZHODV�DVLK�GDQ�

NHUHODDQ��6HKLQJJD�DQDN�OXDU�NDZLQ�GDQ�NHOXDUJD�

GDUL� LEX�DQDN�OXDU�NDZLQ�WHUVHEXW� WLGDN�PHPLOLNL�

KDN�PHQXQWXW� WHUKDGDS�KDUWD�ZDULVDQ�GDUL�EDSDN�

ELRORJLVQ\D��'DVDU�KXNXP�DGDW�WHUKDGDS�SHPEHULDQ�

ZDULVDQ�XQWXN�DQDN�OXDU�NDZLQ�WLGDN�DGD��EHVDUQ\D�

SHPEDJLDQ�KDQ\D�EHUGDVDUNDQ�NHUHODDQ�VHEHVDU�DSD�

GDQ�EDUDQJ�DSD�\DQJ�DNDQ�GLEHULNDQ�ROHK�NHOXDUJD�

EDSDN�ELRORJLVQ\D�DWDX�EHUXSD�ZDVLDW�\DQJ�GDSDW�EHULVL�

DSD�VDMD�\DQJ�DNDQ�GLEHULNDQ�ROHK�EDSDN�ELRORJLVQ\D�

�+LOPDQ�+DGLNXVXPD�����������

$QDN�OXDU�NDZLQ�MXJD�EHUKDN�WHUKDGDS�KDUWD�

ZDULVDQ�GDUL�LEXQ\D��\DQJ�KDUXV�GLSHUKLWXQJNDQ�ROHK�

NHWXUXQDQ�ODLQQ\D�GDQ�WLGDN�GDSDW�GLNHVDPSLQJNDQ��

1DPXQ�SHPEHULDQ�GDQ�SHPEDJLDQQ\D�GLGDVDUNDQ�SDGD�

NHUHODDQ�DWDX�SHODNVDQDDQ�GDUL�NHLQJLQDQ�DOPDUKXPDK�

LEX�NDQGXQJQ\D��3HUPDVDODKDQ�\DQJ�DGD�WHUNDLW�GHQJDQ�

KDN�ZDULV�DQDN�OXDU�NDZLQ�SDGD�SHPEDJLDQ�KDUWD�PLOLN�

EDSDN�ELRORJLVQ\D�DGDODK�NHEHUDWDQ�GDUL�NHWXUXQDQ�

ODLQ�\DQJ�EHUNHGXGXNDQ�VHEDJDL�DQDN�VDK�GDUL�SLKDN�

EDSDN�ELRORJLVQ\D�

%HUGDVDUNDQ�\XULVSUXGHQVL�0DKNDPDK�$JXQJ�

1RPRU�����.�6,3������WDQJJDO����2NWREHU������

3RHVSDVDUL��.HGXGXNDQ�$QDN�/XDU�.DZLQ�����
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PHQ\DWDNDQ�EDKZD��EHUGDVDUNDQ�UDVD�NHPDQXVLDDQ�

GDQ�NHDGLODQ�XPXP�MXJD��DWDV�KDNLNDW�SHUVDPDDQ�KDN�

DQWDUD�DQDN�VDK�GDQ�DQDN�OXDU�NDZLQ��GDODP�EHEHUDSD�

NHSXWXVDQ�PHQJDPELO�VLNDS�GDQ�PHQJDQJJDS�VHEDJDL�

KXNXP�\DQJ�KLGXS�GL�,QGRQHVLD��EDKZD�DQDN��DQDN�OXDU�

NDZLQ�GDQ�DQDN�DQDN�VDK�GDUL�VHRUDQJ�SHQLQJJDO�KDUWD�

�SHZDULV���EHUVDPD�VDPD�EHUKDN�DWDV�KDUWD�ZDULVDQ��

GHQJDQ�NDWD�ODLQ�EDJLDQ�VHRUDQJ�DQDN�DQDN�VDK�DGDODK�

VDPD�GHQJDQ�EDJLDQ�VHRUDQJ�DQDN�DQDN�OXDU�NDZLQ�

<XULVSUXGHQVL� LQL�NHPXGLDQ�PHQMDGL�WRQJJDN�

NHDGLODQ�GDODP�KDO�SHZDULVDQ�PHQXUXW�KXNXP�ZDULV�

DGDW��GLPDQD�GDODP�PHQ\HOHVDLNDQ�SHUNDUD�\DQJ�

VDPD�\DQJ�WLPEXO�GL�NHPXGLDQ�KDUL��\XULVSUXGHQVL�

LQL�GDSDW�GLMDGLNDQ�VHEDJDL�VDODK�VDWX�VXPEHU�KXNXP��

GDQ�PHQMDGL�SHUWLPEDQJDQ�EDJL�SDUD�KDNLP�XQWXN�

PHPXWXV�GDQ�PHQ\HOHVDLNDQ�PDVDK�\DQJ�DGD�

6HKXEXQJDQ�GHQJDQ�DGDQ\D�3XWXVDQ�0DKNDPDK�

.RQVWLWXVL�1RPRU����388�9,,,������WHUWDQJJDO����

)HEUXDUL�������PDND�WHODK�PHPEXND�SHOXDQJ�EDJL�

DQDN�OXDU�NDZLQ�XQWXN�PHQGDSDWNDQ�SHUOLQGXQJDQ�

KXNXP�GHQJDQ�RUDQJ�\DQJ�GLGXJD�VHEDJDL�EDSDNQ\D�

ELRORJLV�GDUL�DQDN�OXDU�NDZLQ�WHUVHEXW�

'HQJDQ�DGDQ\D�EHEHUDSD�\XULVSUXGHQVL�GDQ�

3XWXVDQ�0DKNDPDK�.RQVWLWXVL�1RPRU����388�9,,,�

�����WHUOLKDW�DGDQ\D�SHUXEDKDQ�NHGXGXNDQ�DQDN�OXDU�

NDZLQ�GDODP�KXEXQJDQQ\D�GHQJDQ�NHGXGXNDQQ\D�

VHEDJDL�SHZDULVDQ��.HGXGXNDQ�DQDN� OXDU�NDZLQ�

VHEHOXP�DGDQ\D�\XULVSUXGHQVL�GDQ�3XWXVDQ�0DKNDPDK�

.RQVWLWXVL�1RPRU����388�9,,,������EXNDQ�VHEDJDL�

DKOL�ZDULV�KDUWD�SHQLQJJDODQ�GDUL�EDSDN�ELRORJLVQ\D��

QDPXQ�VHWHODK�DGDQ\D�EHEHUDSD�\XULVSUXGHQVL��

NHGXGXNDQ�DQDN�OXDU�NDZLQ�GLWHWDSNDQ�VHEDJDL�DKOL�

ZDULV��3HUXEDKDQ�WHUVHEXW�GLGRURQJ�ROHK�NHNXDWDQ�

GDUL�OXDU��\DLWX�QHJDUD�PHODOXL�SHQJDGLODQ�WHUKDGDS�

SHULVWLZD�WHUWHQWX�

%HUNDLWDQ�GHQJDQ�NHGXGXNDQ�DQDN�GDODP�VLVWHP�

KXNXP�NHNHUDEDWDQ�DGDW��PDND�GDSDW�GLWXQMXN�GHQJDQ�

JDPEDU�VNHPD�VHEDJDL�EHULNXW�

*DPEDU���.HGXGXNDQ�$QDN�/XDU�.DZLQ

� �3DWULOLQHDO�

%HUGDVDUNDQ�JDPEDU���.HGXGXNDQ�DQDN�OXDU�

NDZLQ�GDODP�VLVWHP�NHNHUDEDWDQ�SDWULOLQHDO�GLVHEXW�

GHQJDQ�DQDN�WLGDN�VDK��NDUHQD�DQDN�WHUVHEXW�GLODKLUNDQ�

ROHK�VHRUDQJ�LEX�\DQJ�WLGDN�NDZLQ��3DGD�PDV\DUDNDW�

SDWULOLQHDO��ROHK�VHEDE�LWX�VHODOX�GLXVDKDNDQ�DJDU�WLGDN�

6LPERO�GDODP�KXNXP�DGDW��������� �/DNL�ODNL��������� �3HUHPSXDQ

3DWULOLQHDO 0DWULOLQHDO 3DUHQWDO�%LODWHUDO

$QDN�VDK�

.HWHUDQJDQ�

���%DWDN��SDWULOLQHDO�PXUQL��

����$KOL�ZDULV��

����6HPXD�DQDN�ODNL�ODNL�PHQMDGL�

DKOL�ZDULV��&��(���VHGDQJNDQ�

DQDN�SHUHPSXDQ��'��EXNDQ�

VHEDJDL�DKOL�ZDULV�

���3HQHUXV�NHWXUXQDQ�

����6HPXD�DQDN�ODNL�ODNL��&��(���

VHGDQJNDQ�DQDN�SHUHPSXDQ�

�'��EXNDQ�VHEDJDL�DKOL�ZDULV�

$QDN�VDK�

.HWHUDQJDQ�

���0LQDQJNDEDX�

����$KOL�ZDULV�

����$QDN�ODNL�ODNL�GDQ�SHUHPSXDQ��&��'��

(��PHQMDGL�DKOL�ZDULV�GDUL�KDUWD�ZDULVDQ�

LEXQ\D��$SDELOD�EDSDNQ\D�PHPSXQ\DL�KDUWD�

SHQLQJJDODQ�PDND�\DQJ�PHZDULV�DGDODK�

VDXGDUD�GDQ�NHSRQDNDQ�SHUHPSXDQ�GDUL�

EDSDNQ\D�

���3HQHUXV�NHWXUXQDQ�

����6HPXD�DQDN�SHUHPSXDQ��'��

$QDN�VDK�

.HWHUDQJDQ�

���-DZD��$FHK��.DOLPDQWDQ��

����$KOL�ZDULV�

����6HPXD�DQDN�ODNL�ODNL�GDQ�

DQDN�SHUHPSXDQ�VHEDJDL�

ZDULV�\DQJ�EHUKDN�VDPD�DWDV�

KDUWD�ZDULVDQ�RUDQJWXDQ\D�

���3HQHUXV�NHWXUXQDQ�

����6HPXD�DQDN�ODNL�ODNL�GDQ�

VHPXD�DQDN�SHUHPSXDQ�

VHEDJDL�SHQHUXV�NHWXUXQDQ��

���%DOL��SDWULOLQHDO�EHUDOLK�DOLK��\DLWX��6HNDOLSXQ�GDODP�SHUNDZLQDQ�NHOXDUJD�WLGDN�PHPSXQ\DL�DQDN�ODNL�ODNL�WLGDN�PHQMDGL�

PDVDODK�NDUHQD�DQDN�SHUHPSXDQ�GHQJDQ�GLXSDFDUDL�VHQWDQH�UDMHJ�GDSDW�EHUXEDK�VWDWXV�PHQMDGL�ODNL�ODNL�
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7DEHO���.HGXGXNDQ�$QDN�6DK

%
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WHUMDGL��DGDQ\D�VHRUDQJ�LEX�\DQJ�PHODKLUNDQ�GL�OXDU�

SHUNDZLQDQ��.DUHQD�PHUXSDNDQ�VDODK�VDWX�SHODQJJDUDQ�

DGDW�GDQ�KDUXV�GLNHOXDUNDQ�GDUL�DGDW��$GD�VROXVL�VROXVL�

GDODP�VHRUDQJ�SHUHPSXDQ�KDPLO�WDQSD�SHUNDZLQDQ��

PDND�NHUDEDW�SHUHPSXDQ�PHQFDULNDQ�VHRUDQJ�ODNL�

ODNL�\DQJ�PDX�PHQJDZLQLQ\D��DJDU�NHODN�DQDN�\DQJ�

DNDQ�GLODKLUNDQ�DNDQ�PHQGDSDW�VWDWXV�VHEDJDL�DQDN�

VDK��3DGD�PDV\DUDNDW�SDWULOLQHDO�NHGXGXNDQ�DQDN�OXDU�

NDZLQ�KDQ\D�PHPSXQ\DL�KXEXQJDQ�NHNHUDEDWDQ�GHQJDQ�

LEXQ\D�VDMD�GDQ�PHQMDGL�DKOL�ZDULV�GDUL�NHUDEDW�LEXQ\D��

2OHK�NDUHQD�LWX�DQDN�OXDU�NDZLQ�EXNDQ�VHEDJDL�DKOL�

ZDULV�GDUL�EDSDNQ\D��ELRORJLV��

%HUGDVDUNDQ�SHUNHPEDQJDQ�]DPDQ�GDQ�PHQXUXW�

\XULVSUXGHQVL�0DKNDPDK�$JXQJ��NHGXGXNDQ�DQDN�OXDU�

NDZLQ�PHPSXQ\DL�NHGXGXNDQ�VHEDJDL�EHULNXW��

3HUWDPD��EHUGDVDUNDQ�<XULVSUXGHQVL�0DKNDPDK�

$JXQJ�1RPRU�����.�6,3�������WDQJJDO����-XQL������

KXNXP�DGDW�GL�GDHUDK�3DGDQJ�6LGHPSXDQ��6XPDWHUD�

8WDUD��WHQWDQJ�NHGXGXNDQ�DQDN��DQDN�VDK�GDQ�DQDN�

OXDU�NDZLQ��WHUKDGDS�ZDULVDQ�RUDQJWXD��'L�GDHUDK�

7DSDQXOL�SHPEHULDQ�GDQ�SHQ\HUDKDQ�NHSDGD�VHRUDQJ�

DQDN�DQDN�OXDU�NDZLQ�PHUXSDNDQ�³VHUDK�OHSDV´�GHQJDQ�

PDNVXG�PHPSHUOXQDN�KXNXP�DGDW�VHWHPSDW�\DQJ�

SDGD�PXODQ\D�WLGDN�PHQJDNXL�KDN�PHZDULV�EDJL�DQDN�

DQDN�OXDU�NDZLQ��-DGL�VDDW�LQL��KXNXP�DGDW�GL�7DSDQXOL�

WHODK�EHUNHPEDQJ�NH�DUDK�SHPEHULDQ�KDN�\DQJ�VDPD�

NHSDGD�DQDN�DQDN�VDK�GDQ�DQDN�DQDN�OXDU�NDZLQ�

.HGXD��<XULVSUXGHQVL�0DKNDPDK�$JXQJ�1RPRU�

�����.�6,3������WDQJJDO����-XOL������PHQ\DWDNDQ�

EDKZD��KXNXP�DGDW�GL�3HPDWDQJ�6LDQWDU��6XPDWHUD�

8WDUD�� WHQWDQJ�NHGXGXNDQ�DQDN�DQDN� OXDU�NDZLQ�

WHUKDGDS�ZDULVDQ�RUDQJWXDQ\D��GDODP�KDO�LQL�SHZDULV�

\DQJ�WHODK�PHQLQJJDO�GHQJDQ�PHQLQJJDONDQ�VHRUDQJ�

DQDN�DQDN�OXDU�NDZLQ��PDND�DQDN�DQDN�OXDU�NDZLQ�

LQLODK�\DQJ�PHUXSDNDQ�VDWX�VDWXQ\D�DKOL�ZDULVQ\D�GDQ�

\DQJ�EHUKDN�DWDV�KDUWD�\DQJ�GLWLQJJDONDQQ\D�

*DPEDU���.HGXGXNDQ�$QDN�/XDU�.DZLQ�

������������������0DWULOLQHDO�

%HUGDVDUNDQ�*DPEDU����DSDELOD�GLSDQGDQJ�GDUL�

VHJL�KXNXP�DGDW�\DQJ�EHUFRUDN�PDWULOLQHDO��PDND�

VHRUDQJ�LEX�\DQJ�WLGDN�NDZLQ�GDQ�PHODKLUNDQ�DQDN�

�DQDN�OXDU�NDZLQ���PDND�GDODP�KXEXQJDQ�KXNXP�DQDN�

OXDU�NDZLQ�WHUVHEXW�KDQ\D�PHPSXQ\DL�LEX�GDQ�WLGDN�

PHPSXQ\DL�EDSDN��+DO�VHPDFDP�LQL�GDODP�OLQJNXQJDQ�

DGDW�PDWULOLQHDO�VDQJDW�GLFHOD��2OHK�VHEDE�LWX�VHODOX�

GLXVDKDNDQ�DNDQ�KDO�WHUVHEXW�MDQJDQ�WHUMDGL�

%LDVDQ\D�VHRUDQJ�JDGLV�KDPLO�LWX�GLXVDKDNDQ�

GLNDZLQNDQ�GHQJDQ�ODNL�ODNL�\DQJ�PHQ\HEDENDQ�LD�

KDPLO��DNDQ�WHWDSL�LQL� WLGDN�VHODOX�PHPXQJNLQNDQ�

WHWDSL�PDV\DUDNDW�PHQJDQJJDS�FXNXS�DSDELOD�WHODK�

NDZLQ��PHVNLSXQ�ODNL�ODNL�\DQJ�PHQJDZLQL�LWX�VXGDK�

MHODV�EXNDQ�ODNL�ODNL�\DQJ�PHQJKDPLOLQ\D�

*DPEDU���.HGXGXNDQ�$QDN�/XDU�.DZLQ�

������������������3DUHQWDO�%LODWHUDO�

$QDN�OXDU�NDZLQ�\DQJ�VHULQJ�GLVHEXW� LVWLODK�

GHQJDQ�DQDN�NDPSDQJ��DQDN�KDUDP�MDGDK��DQDN�

NRZDU�DGDODK�DQDN�\DQJ�GLODKLUNDQ�GDUL�SHUEXDWDQ�

RUDQJWXDQ\D�\DQJ�WLGDN�PHQXUXW�NHWHQWXDQ�DJDPD�

GDQ�KDO�LQL�GDSDW�GLNDWDNDQ�VHEDJDL�PHODQJJDU�KXNXP�

DGDW��-DZD��

3DGD�PDV\DUDNDW�SDUHQWDO��NHGXGXNDQ�DQDN�OXDU�

NDZLQ�KDQ\D�PHPSXQ\DL�KXEXQJDQ�NHNHUDEDWDQ�GHQJDQ�

LEXQ\D�VDMD�GDQ�PHQMDGL�DKOL�ZDULV�GDUL�NHUDEDW�LEXQ\D��

2OHK�NDUHQD�LWX�DQDN�OXDU�NDZLQ�EXNDQ�VHEDJDL�DKOL�

ZDULV�GDUL�EDSDNQ\D��ELRORJLV���%HUGDVDUNDQ�EHEHUDSD�

3XWXVDQ�0DNDPDK�$JXQJ��PHQ\DWDNDQ��EDKZD�VHRUDQJ�

DQDN�\DQJ�ODKLU�GL�OXDU�SHUNDZLQDQ��PHQXUXW�KXNXP�

DGDW�ZDULV�GL�-DZD��SDUHQWDO��KDQ\D�PHQMDGL�ZDULV�GL�

GDODP�KDUWD�SHQLQJJDODQ�LEXQ\D�VHUWD�GL�GDODP�KDUWD�

SHQLQJJDODQ�NHOXDUJD�GDUL�SLKDN�LEX��6HRUDQJ�DQDN�

WHUVHEXW�PHQXUXW�KXNXP�GLDQJJDS�WLGDN�PHPSXQ\DL�

EDSDN��7HUKDGDS�KXEXQJDQQ\D�GHQJDQ�LEX��PDND�WLGDN�

DGD�SHUEHGDDQ�DQDN�\DQJ�VDK�GHQJDQ�DQDN�GL�OXDU�

SHUNDZLQDQ�

3(18783

.HVLPSXODQ

.HGXGXNDQ�DQDN�OXDU�NDZLQ�EHUGDVDUNDQ�VLVWHP�

NHNHUDEDWDQ�SDWULOLQHDO��PDWULOLQHDO�GDQ�SDUHQWDO�DWDX�

ELODWHUDO�PHQ\DWDNDQ��EDKZD�DQDN�\DQJ�GLODKLUNDQ�

GDUL�VHRUDDQJ�SHUHPSXDQ�\DQJ�WLGDN�WHULNDW�ROHK�

SHUNDZLQDQ�GHQJDQ�VHRUDQJ�ODNL�ODNL��.HGXGXNDQ�DQDN�

OXDU�NDZLQ�KDQ\D�PHPSXQ\DL�KXEXQJDQ�NHNHUDEDWDQ�

GHQJDQ�LEXQ\D�GDQ�PHQMDGL�DKOL�ZDULV�GDUL�LEXQ\D��

3RHVSDVDUL��.HGXGXNDQ�$QDN�/XDU�.DZLQ�����

$

& ' (

%

& ' (



���

3(563(.7,)
9ROXPH�;,;�1R����7DKXQ������(GLVL�6HSWHPEHU

2OHK�NDUHQD�LWX�DQDN�OXDU�NDZLQ�EXNDQ�VHEDJDL�DKOL�

ZDULV�GDUL�EDSDNQ\D��ELRORJLV��

%HUGDVDUNDQ�EHEHUDSD�<XULVSUXGHQVL�0DKNDPDK�

$JXQJ�WHQWDQJ�NHGXGXNDQ�OXDU�NDZLQ��DZDOQ\D�GDODP�

KXNXP�DGDW�WLGDN�PHQJDNXL�KDN�PHZDULV�EDJL�DQDN�

DQDN�OXDU�NDZLQ��1DPXQ�GHQJDQ�DGDQ\D�\XULVSUXGHQVL�

EHUNHPEDQJ�NH�DUDK�SHPEHULDQ�KDN�\DQJ�VDPD�NHSDGD�

DQDN�DQDN�VDK�GDQ�DQDN�DQDN�OXDU�NDZLQ�

5HNRPHQGDVL

/HPEDJD�SHUDGLODQ�\DQJ�DGD�GL� ,QGRQHVLD�

NKXVXVQ\D�SDUD�KDNLP�SHUOX�PHPSHUWLPEDQJNDQ�

NHPEDOL�NHGXGXNDQ�DQDN�OXDU�NDZLQ�GDODP�SHUVRDODQ�

SHPEHULDQ�KDUWD�ZDULVDQ�GDUL�RUDQJWXDQ\D��EDSDN�

ELRORJLVQ\D��

3HUOX�DGDQ\D�SHUDQ�DNWLI�GDUL�NHSDOD�DGDW��

NHSDOD�GHVD�� WRNRK�DJDPD�GDQ�DSDUDWXU�QHJDUD�

\DQJ�EHUKXEXQJDQ� ODQJVXQJ�GHQJDQ�PDV\DUDNDW�

PHQVRVLDOLVDVLNDQ� WHQWDQJ�SHUNDZLQDQ�\DQJ�VDK�

GDQ�GLDNXL�QHJDUD�DGDODK�FDUD�\DQJ�WHUEDLN��NDUHQD�

GHQJDQ�SHUNDZLQDQ�\DQJ�VDK�PDND�DQDN�\DQJ�DNDQ�

GLODKLUNDQ�PHPSXQ\DL�NHGXGXNDQ�VHEDJDL�SHQHUXV�

NHWXUXQDQ�GDQ�PHPSXQ\DL�KDN�PHZDULV�GDUL�KDUWD�

RUDQJWXDQ\D��DKOL�ZDULVQ\D��

'$)7$5�3867$.$

%XNX�

+DDU��7HU��������$VDV�$VDV�GDQ�6XVXQDQ�+XNXP�

$GDW��7HUMHPDKDQ�.��1J��6RHEDNWL�3RHVSRQRWR��

-DNDUWD��3UDGQ\D�3DUDPLWD�

+DGLNXVXPD��+LOPDQ��������+XNXP�.HNHUDEDWDQ��

-DNDUWD��&LWUD�$GLW\D�%DNWL�
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