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,QGRQHVLD�PHUXSDNDQ�QHJDUD�DJUDULV�\DQJ�ND\D�GHQJDQ�EHUEDJDL� WDQDPDQ�

UHPSDK� GDQ� REDW� \DQJ� EDQ\DN� GLPLQDWL� ROHK� PDV\DUDNDW� ,QGRQHVLD� LWX� VHQGLUL��

6DODK� VDWX� WDQDPDQ� REDW� \DQJ� GLPLQDWL� PDV\DUDNDW� \DLWX� WDQDPDQ� PLQW�� NDUHQD�

WDQDPDQ� PLQW� LQL� VDODK� VDWX� NRPSRQHQ� NLPLDQ\D� PHPLOLNL� NDQGXQJDQ� PHQWKRO�

\DQJ�EHUPDQIDDW��

7DQDPDQ�PLQW�WHUPDVXN�GDODP�NHOXDUJD�/DPLDFHDH��GDQ�PHUXSDNDQ�VDODK�

VDWX� WDQDPDQ�\DQJ�EDQ\DN�GLPDQIDDWNDQ�PLQ\DN�DWVLULQ\D��7DQDPDQ� LQL� WXPEXK�

GDQ� WHUVHEDU� OXDV� GL� GDHUDK� WURSLV� GDQ� VXEWURSLV� GLVHOXUXK� GXQLD�� WHUPDVXN� GL�

,QGRQHVLD��� 0LQ\DN� DWVLUL� GDUL� GDXQ�0HQWKD� [� SLSHULWD� PHQJDQGXQJ� FDPSXUDQ�

VHQ\DZD� PRQRWHUSHQRLG� \DQJ� EDQ\DN� GLPDQIDDWNDQ� GDODP� ELGDQJ� SHQJREDWDQ��

VHEDJDL� EDKDQ� SHUDVD�� FDPSXUDQ� SDUIXP�� SDVWD� JLJL� GDQ� NRVPHWLN�� 6HODLQ� LWX��

EHUGDVDUNDQ� SHQHOLWLDQ� \DQJ� WHODK� GLODNXNDQ� ROHK� 6LQJK� ������� EDKZD� PLQ\DN�

PLQW�PHPSXQ\DL�DNWLYLWDV�VHEDJDL�LQVHNWLVLGD��DQWL�MDPXU�GDQ�DQWL�PLNURED���

%DJLDQ� GDODP� GDUL� WDQDPDQ� PLQW� WHUGDSDW� PLQ\DN� HVHQVLDO� \DNQL�

PHQJDQGXQJ�VHMXPODK�EHVDU�EDKDQ�NLPLD�EHUXSD�DURPD�VHSHUWL�PHQWRO��PHQWKRQH��

LVRPHQWKRQH�GDQ�PHQWKRIXUDQ�&DUPLQHV�� ������� �3HQLQJNDWDQ�SURGXNVL� WDQDPDQ�

GDSDW�GLODNXNDQ�GHQJDQ�WHNQLN�EXGLGD\D�\DQJ�PHPLOLNL�WLQJNDW�SHUWXPEXKDQ�GDQ�

SURGXNWLYLWDV�\DQJ�WLQJJL��6DODK�VDWX�XSD\D�LQWHQVLILNDVL�\DQJ�SDGD�DNKLUQ\D�DNDQ�

�



��

PHQLQJNDWNDQ� SHUWXPEXKDQ� GDQ� SURGXNWLYLWDV� GDODP� SHQJJXQDDQ� ODKDQ� GDQ�

SHQJJXQDDQ�SXSXN�DGDODK�WHNQLN�EXGLGD\D�VHFDUD�+LGURSRQLN��$UGLDQ���������

3DGD� SHQHOLWLDQ� \DQJ� DNDQ� GLODNXNDQ�� DNDQ� PHODNXNDQ� EXGLGD\D� GHQJDQ�

WHNQLN� KLGURSRQLN�� +LGURSRQLN� PHUXSDNDQ� PHWRGH� EHUFRFRN� WDQDP� GHQJDQ�

PHQJJXQDNDQ�PHGLD� WDQDP�VHODLQ� WDQDK�� VHSHUWL�EDWX�DSXQJ��NHULNLO��SDVLU�� VDEXW�

NHODSD�� SRWRQJDQ� ND\X� DWDX� EXVD�� +DO� WHUVHEXW� GLODNXNDQ� NDUHQD� IXQJVL� WDQDK�

VHEDJDL� SHQGXNXQJ� DNDU� WDQDPDQ� GDQ� SHUDQWDUD� ODUXWDQ� QXWULVL� GDSDW� GLJDQWLNDQ�

GHQJDQ� PHQJDOLUNDQ� DWDX� PHQDPEDK� QXWULVL�� DLU� GDQ� RNVLJHQ� PHODOXL� PHGLD�

WHUVHEXW���

+LGURSRQLN� WHUGDSDW�EHEHUDSD�VLVWHP�� VDODK�VDWXQ\D�DGDODK�V\VWHP�LULJDVL�

WHWHV�� +LGURSRQLN� VXEVWUDW� DWDX� VLVWHP� LULJDVL� WHWHV� EDQ\DN� GLJXQDNDQ� NDUHQD�

GLDQJJDS� OHELK� HIHNWLI� GDODP�PHQJKHPDW� DLU� GDQ� QXWULVL�� NDUHQD� SDGD� VLVWHP� LQL�

QXWULVL� GLEHULNDQ� WHWHV� GHPL� WHWHV� VHVXDL� GHQJDQ� NHEXWXKDQ� WDQDPDQ�� VHKLQJJD�

NHFLO� VHNDOL� NHPXQJNLQDQ� QXWULVL� WHUEXDQJ��2OHK� NDUHQD� LWX� GLSHUOXNDQ� EHEHUDSD�

SHUV\DUDWDQ� PHGLD� WDQDP� KLGURSRQLN� \DQJ� VWHULO�� SRURXV�� ULQJDQ�� GDQ�PXGDK� GL�

GDSDW�VXSD\D�GDSDW�PHQDKDQ�QXWULVL�OHELK�ODPD��+DUWKXV����������

1XWULVL� \DQJ� DNDQ� GLJXQDNDQ� \DLWX� $%� 0L[� GHQJDQ� NRQVHQWUDVL� UDWLR�

6XOIXU��6��WHUKDGDS�1LWURJHQ��1��KDVLO�GDUL�PRGLILNDVL�IRUPXODVL��6DODK�VDWX�XQVXU�

KDUD�\DQJ�VDQJDW�EHUSHUDQ�SDGD�SHUWXPEXKDQ�GDXQ�DGDODK�1LWURJHQ��1LWURJHQ�LQL�

EHUIXQJVL� XQWXN� PHQLQJNDWNDQ� SHUWXPEXKDQ� YHJHWDWLI�� VHKLQJJD� GDXQ� WDQDPDQ�

PHQMDGL�OHELK�OHEDU��EHUZDUQD�OHELK�KLMDX�GDQ�OHELK�EHUNXDOLWDV��:DK\XGL����������

7DQDPDQ�PLQW� LQL� WHUPDVXN�NHGDODP�WDQDPDQ�REDW�REDWDQ�\DQJ�PHPLOLNL�

EDWDQJ� GDQ� GDXQ�� GHQJDQ� IRUPXODVL� XQVXU� 1LWURJHQ� �1�� GDQ� 6XOIXU� �6�� GHQJDQ�
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NRQVHQWUDVL� WHUWHQWX� GLKDUDSNDQ� WDQDPDQ� PLQW� PHPLOLNL� GDXQ� \DQJ� EHUNXDOLWDV��

6XOIXU� GLEXWXKNDQ� WDQDPDQ� GDODP� MXPODK� EDQ\DN� WHWDSL� OHELK� VHGLNLW� GDUL� XQVXU�

1LWURJHQ� �1��� 3KRVSKRVU� �3��� GDQ� NDOLXP� �.��� 0HQXUXW� 6RHSDUGL� ������� 6XOIXU�

PHUXSDNDQ� SHQ\XVXQ� DVDP� DPLQR�PHWLRQLQ� GDQ� VLVWHLQ�� 6WUXNWXU� SURWHLQ� GDODP�

WDQDPDQ�VHEDJLDQ�EHVDU�GLWHQWXNDQ�ROHK�JXJXVDQ�6��8QVXU�LQL�MXJD�GLNHQDO�VHEDJDL�

KDUD� SHQWLQJ� \DQJ� GLSHUOXNDQ� XQWXN� SURGXNVL� NKORURILO�� 3DGD� XPXPQ\D� 6� \DQJ�

GLEXWXKNDQ�XQWXN�SHUWXPEXKDQ�RSWLPDO�WDQDPDQ�EHUYDULDVL�DQWDUD�����VDPSDL�����

GDUL�ERERW�NHULQJ�WDQDPDQ��0DUVFKQHU���������3HUDQDQ�6�GDODP�SHUWXPEXKDQ�GDQ�

PHWDEROLVPH�WDQDPDQ�VDQJDW�EDQ\DN�GDQ�SHQWLQJ��GLDQWDUDQ\D�PHUXSDNDQ�EDJLDQ�

SHQWLQJ�GDUL� IHURGRNVLQ�� VXDWX�NRPSOH[�)H�GDQ�6� \DQJ� WHUGDSDW�GDODP�NORURSODV�

GDQ� WHUOLEDW� GDODP� UHDNVL� RNVLGRUHGXNVL� GHQJDQ� WUDQVIHU� HOHNWURQ� VHUWD� GDODP�

UHGXNVL� QLWUDW� GDODP� SURVHV� IRWRVLQWHVLV�� 6� WHUGDSDW� GDODP� WDQDPDQ�WDQDPDQ�

GHQJDQ�VHQ\DZD�VHQ\DZD�\DQJ�PXGDK�PHQJXDS�\DQJ�PHQ\HEDENDQ�DGDQ\D�UDVD�

GDQ�EDX�SDGD� UXPSXW�UXPSXWDQ�GDQ�EDZDQJ�EDZDQJDQ��0HQXUXW�.XPDU���������

SHQJDSOLNDVLDQ� VXOIXU� PDXSXQ� ]LQF� GDSDW� PHQLQJNDWNDQ� NXDOLWDV� WDQDPDQ� PLQW�

EHVHUWD�EDKDQ�EDKDQ�NLPLDZLQ\D�VDODK�VDWXQ\D�PHQWKRO��GDQ�MXJD�OXDV�GDXQ��SDGD�

EXGLGD\D�V\VWHP�NRQYHQVLRQDO��

%HUGDVDUNDQ� SHUWLPEDQJDQ� GL� DWDV� SHUOX� GLODNXNDQ� SHQHOLWLDQ� PHQJHQDL�

SHQJDUXK� NRQVHQWUDVL� 6XOIXU� �6�� WHUKDGDS� SHUWXPEXKDQ� WDQDPDQ� PLQW�� GHQJDQ�

KDUDSDQ� PHQLQJNDWNDQ� SHUWXPEXKDQ� SDGD� WDQDPDQ� PLQW� PHQJJXQDNDQ� WHNQLN�

KLGURSRQLN�VLVWHP�LULJDVL�WHWHV��
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���� 5XPXVDQ�0DVDODK�

��� $SDNDK� XQVXU� 6XOIXU� �6�� GHQJDQ� NRQVHQWUDVL� 6�1� \DQJ� EHUEHGD� GDSDW�

SHQJDUXKL�SHUWXPEXKDQ�GDQ�KDVLO�SDGD�WDQDPDQ�PLQW�"�

��� $SDNDK� WHUGDSDW� VDODK� VDWX� NRQVHQWUDVL� 6�1� \DQJ� EHUSHQJDUXK� Q\DWD�

WHUKDGDS�SHUWXPEXKDQ�GDQ�KDVLO�WDQDPDQ�PLQW�"�

����� 7XMXDQ�3HQHOLWLDQ�

��� 0HQJHWDKXL� SHUDQDQ� XQVXU� 6XOIXU� �6�� GHQJDQ� NRQVHQWUDVL� 6�1� \DQJ�

EHUEHGD�PHPSHQJDUXKL�SHUWXPEXKDQ�GDQ�KDVLO�WDQDPDQ�PLQW��

��� 0HQJHWDKXL� VDODK� VDWX�NRQVHQWUDVL�6�1�\DQJ�RSWLPDO�XQWXN�SHUWXPEXKDQ��

GDQ�KDVLO�WDQDPDQ�PLQW��

����� .HJXQDDQ�3HQHOLWLDQ�

�� 6HFDUD� LOPLDK�� GDSDW� PHQJXQJNDSNDQ� SHUDQDQ� XQVXU� 6XOIXU� �6�� GDODP�

PHQLQJNDWNDQ�SHUWXPEXKDQ�GDQ�SURGXNVL�WDQDPDQ�PLQW��

�� 'DUL� KDVLO� SHQHOLWLDQ� LQL� GDSDW� PHQMDGL� EDKDQ� XQWXN� SHPDQIDDWDQ� XQVXU�

KDUD�6XOIXU��6��GDODP�KDO�SHUWXPEXKDQ�GDQ�SURGXNVL�WDQDPDQ�PLQW�XQWXN�

EHEHUDSD� SURGXN� \DQJ� PHQJJXQDNDQ� EDKDQ� EDNX� PLQ\DN� DWVLUL� GDUL�

WDQDPDQ�PLQW��

����� .HUDQJND�3HPLNLUDQ�

0LQW� �0HQWKD� [� SLSHULWD�� WHUPDVXN� NHOXDUJD� /DPLDFHDH� GDQ� PHUXSDNDQ�

WDQDPDQ� KHUEDO�� 7DQDPDQ� PLQW� MXJD� GLDQJJDS� VHEDJDL� WDQDPDQ� PHGLV� GDQ�

DURPDWLN� VHUWD� GLSURGXNVL� VHFDUD� OXDV� XQWXN� REDW� GDQ�PDNDQDQ� EHUEDJDL� SURGXN�
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LQGXVWU\� NDUHQD� SHPDQIDDWDQ� GDUL� HNVWUDN� PLQ\DN� HVHQVLDO� \DQJ� EDQ\DN�

WHUNDQGXQJ� GLGDODPQ\D� �7VDL�� ������� 7DQDPDQ� PLQW� EDQ\DN� WHUGDSDW� PLQ\DN�

HVHQVLDO� \DQJ� PHQJDQGXQJ� VHMXPODK� EHVDU� EDKDQ� NLPLD� EHUXSD� DURPD� VHSHUWL�

PHQWRO��PHQWKRQH�� LVRPHQWKRQH�GDQ�PHQWKRIXUDQ�\DQJ�GLJXQDNDQ�GDODP�ELGDQJ�

IDUPDVL�� PDNDQDQ�� UDVD�� NRVPHWLN� GDQ� LQGXVWU\� PLQXPDQ�� .RPSRQHQ� XWDPD�

SHSSHUPLQW�GLDQWDUDQ\D�PHQWRO��PHQWKRQH�GDQ�PHQWKRIXUDQ��0HQWKRO��PHUXSDNDQ�

VXEVWDQVL� XWDPD� \DQJ� PHPEHULNDQ� DURPD� NKDV� GDQ� UDVD�� ELDVDQ\D� GLJXQDNDQ�

VHEDJDL�EDKDQ�EDNX�GDODP�SURGXNVL�SDVWD�JLJL��SHQ\HJDU��SHUPHQ��SHQJKLODQJ�UDVD�

VDNLW��REDW�EDWXN��SDUIXP��GDQ�LQGXVWUL�WHPEDNDX��

3HSSHUPLQW�PHQJDQGXQJ�VHNLWDU������������PLQ\DN�HVHQVLDO��0LQ\DN�DWVLUL�

SDGD� WDQDPDQ�PLQW� MXJD�GLNHQDO� VHEDJDL�PHQWKDH�SLSSHULWDH DHWKHUROHXP�� \DNQL�

EHULVL� ��� �� ����PHQWKRO� GDQ� PHQWKRO� HVWHU� EHEDV� VHUWD� OHELK� GDUL� ��� VHQ\DZD�

ODLQQ\D�� .RPSRQHQ� XWDPD� PLQ\DN� HVHQVLDO� SHSSHUPLQW� DGDODK� PHQWKRO� �������

PHQWKRQH�������������GDQ�PHWK\O�DVHWDW�������������

0LQ\DN� HVHQVLDO� SHSSHUPLQW� ELDVDQ\D� GLSURGXNVL� GHQJDQ� PHQ\DULQJ�

EDJLDQ�VHJDU�GDUL�WDQDPDQ�PLQW�SDGD�VDDW�DZDO�VLNOXV�EHUEXQJD��VHWHODK�NDQGXQJD�

PLQ\DN� GLVWDQGDULVDVL� PLQ\DN� SHSSHUPLQW� PHQJDQGXQJ� WLGDN� NXUDQJ� GDUL� ����

PHQWKRO�����������PHWKRQH��GDQ�HVWHU�����GDQ�GLWHPXNDQ�MXJD�EHUEDJDL�PDFDP�

WHUSHQRLG�� 6HQ\DZD� ODLQQ\D� \DQJ� GLWHPXNDQ� GDODP� PLQ\DN� SHSSHUPLQW� DGDODK�

IODYRQRLG� ������� SROLIHQRO� WHUSROLPHULVDVL� ������� NDURWHQ�� WRFRSKHUROV�� EHWDLQH��

GDQ�FKROLQH��*DUGLQHU���������

+LGURSRQLN�DGDODK�PHWRGH�SHQDQDPDQ�WDQDPDQ�WDQSD�PHQJJXQDNDQ�PHGLD�

WDQDK�� 6LVWHP� KLGURSRQLN� GL� ,QGRQHVLD� VDQJDW� EHUSRWHQVL� GDODP� SHQLQJNDWDQ�
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SURGXNWLYLWDV�GDQ�NXDOLWDV� WDQDPDQ��NDUHQD�ODKDQ�SURGXNWLI�GL�,QGRQHVLD�VHPDNLQ�

EHUNXUDQJ�XQWXN�EHUFRFRN� WDQDP�� �+LGURSRQLN� LQL� WLGDN�PHPHUOXNDQ� ODKDQ�\DQJ�

OXDV� XQWXN� EHUWDQDP�� 6LVWHP�KLGURSRQLN� LQL�PHPDQIDDWNDQ� ODKDQ� DWDXSXQ� UXDQJ�

VHNLWDU� UXPDK� \DQJ� WLGDN� SURGXNWLI� PHQMDGL� SURGXNWLI�� +LGURSRQLN� KDQ\D�

PHPHUOXNDQ� QXWULVL� GDQ� PHGLD� WDQDP� XQWXN� PHPHQXKL� NHEXWXKDQ� XQVXU� KDUD�

WDQDPDQ�VHUWD�SHQRSDQJ�SHUWXPEXKDQ�WDQDPDQ��

6LVWHP�KLGURSRQLN�\DQJ�WHODK�ODPD�EHUNHPEDQJ�GL�,QGRQHVLD�DGDODK�VLVWHP�

KLGURSRQLN� VXEVWUDW� DWDX� V\VWHP� LULJDVL� WHWHV�� ,ULJDVL� WHWHV� WHUGLUL� GDUL� MDOXU� SLSD�

\DQJ� HNVWHQVLI� ELDVDQ\D�GHQJDQ� GLDPHWHU� \DQJ� NHFLO� \DQJ�PHPEHULNDQ� DLU� \DQJ�

WHUVDULQJ�ODQJVXQJ�NH�WDQDK�GHNDW�WDQDPDQ��$ODW�SHQJHOXDUDQ�DLU�SDGD�SLSD�GLVHEXW�

SHPDQFDU� �HPLWWHU�� \DQJ� PHQJHOXDUNDQ� DLU� KDQ\D� EHEHUDSD� OLWHU� SHU� MDP�� 'DUL�

SHPDQFDU�� DLU� PHQ\HEDU� VHFDUD�PHQ\DPSLQJ� GDQ� WHJDN� ROHK� JD\D� NDSLOHU� WDQDK�

\DQJ�GLSHUEHVDU� SDGD� DUDK� JHUDNDQ� YHUWLNDO� ROHK� JUDYLWDVL��'DHUDK�\DQJ�GLEDWDVL�

ROHK�SHPDQFDU�WHUJDQWXQJ�NHSDGD�EHVDUQ\D�DOLUDQ��MHQLV�WDQDK��NHOHPEDEDQ�WDQDK��

GDQ�SHUPHDELOLWDV�WDQDK�YHUWLNDO�GDQ�KRUL]RQWDO��+DQVHQ�������

1XWULVL�VHEDJDL�VXPEHU�SDVRNDQ�DLU�GDQ�PLQHUDO�PHUXSDNDQ�IDNWRU�SHQWLQJ�

XQWXN� SHUWXPEXKDQ� GDQ� NXDOLWDV� KDVLO� WDQDPDQ� KLGURSRQLN��8QVXU� 6�PHUXSDNDQ�

LQWL�PLQ\DN�DWVLUL��DWKHULF�RLO��\DQJ�PHPEHUL�DURPD�SDGD�VD\XUDQ�GDQ�EXDK��2OHK�

NDUHQDQ\D��SHPEHULDQ�GDODP� MXPODK�\DQJ�PHQFXNXSL� DNDQ�PHQLPEXONDQ� DURPD�

PDVDNDQ� VD\XUDQ� \DQJ� VHGDS�� .RQVHQWUDVL� XQVXU� 6� GLSHUROHK� GDUL� GLSHUROHK�

PHODOXL� SHUEDQGLQJDQ� DQWDUD� XQVXU� 6� GDQ� 1�WRWDO� VHKLQJJD� GLSHUROHK� 6�1� UDWLR��

5DVLR�6�1�\DQJ�ELVD�GLJXQDNDQ�GDODP�SHPEXDWDQ�QXWULVL�VD\XUDQ�EDWDQJ�GDQ�GDXQ�

\DLWX��PDNVLPDO�����GDUL�1�WRWDO��6XWL\RVR���������
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����� +LSRWHVLV�

%HUGDVDUNDQ� NHUDQJND� SHPLNLUDQ� GLDWDV�� PDND� KLSRWHVLV� \DQJ� GDSDW�

GLNHPXNDNDQ�DGDODK���

�� 7HUGDSDW� SHQJDUXK� GDUL� NRQVHQWUDVL� 6�1� WHUKDGDS� SHUWXPEXKDQ� GDQ� KDVLO�

WDQDPDQ�PLQW��

�� 7HUGDSDW�VDODK�VDWX�WDUDI�NRPELQDVL�SHUODNXDQ�NRQVHQWUDVL�6�1�EHUSHQJDUXK�

Q\DWD�WHUKDGDS�SHUWXPEXKDQ�GDQ�KDVLO�WDQDPDQ�PLQW�\DQJ�RSWLPXP��


