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3XSXN� PHPLOLNL� SHUDQDQ� \DQJ� SHQWLQJ� GDQ� VWUDWHJLV� GDODP� SHQLQJNDWDQ�

SURGXNVL GDQ� SURGXNWLYLWDV� SHUWDQLDQ�� .RQVXPVL� SXSXN� GL� ,QGRQHVLD� WHUXV�

PHQLQJNDW� WLDS� WDKXQQ\D�� .HEXWXKDQ� SXSXN� QDVLRQDO� VHSDQMDQJ� WDKXQ� �����

PHQFDSDL������MXWD�WRQ �.HPHQSHULQ����������/LPEDK�DGDODK�VLVD�DWDX�EXDQJDQ�\DQJ�

GLKDVLONDQ�GDUL� VXDWX�SURVHV�SURGXNVL�EDLN� LQGXVWUL�PDXSXQ�GRPHVWLN�\DQJ� WLGDN�

PHPLOLNL� QLODL� HNRQRPLV� �:LGMDMDQWL�� ������ $LU� OLPEDK� LQGXVWUL� SXSXN� =$

�=ZDYHO]XUH�$PPRQLDN� PHQJDQGXQJ�NRQVHQWUDVL�DPRQLXP�GDQ�IRVIDW�\DQJ�WLQJJL�

.DQGXQJDQ� OLPEDK�KDVLO� NDUDNWHULVDVL� DLU� OLPEDK� LQGXVWUL� SXSXN�=$�GLDQWDUDQ\D�

DPRQLXP� VHEHVDU� �������� PJ�/�� IRVIDW� �������� PJ�/� MDXK� OHELK� EHVDU�

GLEDQGLQJNDQ�GHQJDQ�NDQGXQJDQ�ODLQQ\D�VHSHUWL�VLOLND������PJ�/��PDJQHVLXP�����

PJ�/��NDOVLXP������PJ�/ �,VZDUDQL�GDQ :DUPDGHZDQWKL���������3URGXNVL�SXSXN�

\DQJ�PHQJDQGXQJ� IRVIDW� VHODPD� LQL�PHQJJXQDNDQ�EDWXDQ� IRVIDW� VHEDJDL� VXPEHU�

IRVIDWQ\D��-LND�EDWXDQ�IRVIDW�GLDPELO�VHFDUD� WHUXV�PHQHUXV��VXPEHU�EDWXDQ�IRVIDW�

ODPD�NHODPDDQ�DNDQ�KDELV GDQ�GDSDW�PHUXVDN�OLQJNXQJDQ��8QWXN�PHQMDJD�VWDELOLWDV�

IRVIDW�� GLSHUOXNDQ� VXPEHU� IRVIDW� EDUX�\DQJ�EHUNHODQMXWDQ��$LU� OLPEDK�\DQJ�ND\D�

GHQJDQ� IRVIDW� GDQ� DPRQLXP� GDSDW� GLJXQDNDQ� VHEDJDL� VXPEHU� VHNXQGHU� XQWXN�

PHPSURGXNVL� SXSXN� VWUXYLWH �=RKDU HW� DOO�� ������ 6HODLQ� LWX�� VWUXYLWH GDSDW�

GLWHPXNDQ�SDGD�SLSD�VHUWD�SRPSD�SHQJRODKDQ�DLU�OLPEDK�\DQJ�GDSDW�PHQ\HEDENDQ�

SHQ\XPEDWDQ�

6WUXYLWH DWDX PDJQHVLXP� DPPRQLXP� SKRVSKDWH� KH[DK\GUDWH PHUXSDNDQ�

PLQHUDO EHUEHQWXN�NULVWDO�SXWLK�GDQ�WHUEHQWXN�GDUL�PDJQHVLXP��DPRQLXP��GDQ�IRVIDW

GHQJDQ� NRQVHQWUDVL� PRODU� VDPD \DNQL�� 0J�� �� 1+�
� �� 32�

�±  � �� �� �� �� ���

.ULVWDOLVDVLQ\D� WHUMDGL� GDODP� NRQVHQWUDVL� HNXLPROHNXODU�0J�� ��1+�
� GDQ� 32�

�±

SDGD�NHDGDDQ�DONDOL��EDVD��EHUGDVDUNDQ�UHDNVL�EHULNXW � �'R\OH GDQ�3DUVRQV��������

0J�� ��1+�
� ��32�
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5HDNVL� SHPEHQWXNDQ� VWUXYLWH NULVWDO� WHUMDGL DSDELOD� NRQVHQWUDVL� PDJQHVLXP��

DPRQLXP�GDQ�SKRVSDWH�GDODP�ODUXWDQ�PHOHELKL�VROXELOLW\�SURGXFW��.63���$UL\DQWR�

HW�DOO��������

3HQHOLWLDQ�WHUGDKXOX�PHQJHQDL�SHPEHQWXNDQ�VWUXYLWH GHQJDQ�EDKDQ�EDNX�

OLPEDK \DQJ� VDPD� \DNQL�� OLPEDK� FDLU� SXSXN� GLKDVLONDQ� SK� RSWLPXP� XQWXN�

SUHVLSLWDVL� VWUXYLWH DGDODK� ���� GDQ� UDVLR� PRODU� >0J��@�>1+�
�@�>32�

��@� RSWLPXP�

DGDODK��������� GLODNXNDQ�SDGD�VNDOD�ODERUDWRULXP�GHQJDQ�VLVWHP�EDWFK �,VZDUDQL�

GDQ� :DUPDGHZDQWKL�� ������ 3DGD� SHQHOLWLDQ� WHUVHEXW� PHQJJXQDNDQ� UHDNWRU�

SHQJDGXN�XQWXN�SHPEHQWXNDQ�VWUXYLWH��VHGDQJNDQ�SDGD�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�

MHQLV� UHDNWRU� \DQJ�EHUEHGD� \DLWX� UHDNWRU� NRORP�EHUVHNDW GHQJDQ�KDUDSDQ�YDULDVL�

KDVLO� SHUROHKDQ� PLQHUDO� VWUXYLWH� \DQJ� OHELK� EDLN� 3HQHOLWLDQ� LQL� PHQJJXQDNDQ�

OLPEDK� FDLU� GDUL� LQGXVWUL� SXSXN�� GLPDQD� OLPEDK� \DQJ� GLKDVLONDQ� PHPLOLNL�

NDQGXQJDQ�PDJQHVLXP��DPPRQLXP��GDQ�IRVIDW�\DQJ�EHUXEDK�XEDK��2OHK�NDUHQD�LWX�

GLJXQDNDQ�UDQJH�NDQGXQJDQ�XQWXN�PHPSHUPXGDK�SURVHV�UHDNVL�VHVXDL�GHQJDQ�UDWLR�

PRODU�\DQJ�GLJXQDNDQ� 9DULDEHO�EHUXSD�S+�\DQJ�GLNRQGLVLNDQ�GDODP�NHDGDDQ�EDVD��

GDQ� UDWLR�PRODU� XQWXN� SHQLQJNDWDQ� LRQ�0J���� 3HQDPEDKDQ� LRQ�0J�� GLSHUOXNDQ

XQWXN� PHPSHUFHSDW� UHDNVL� SHPEHQWXNDQ� VWUXYLWH VHUWD� PHQLQJNDWNDQ� UHDNVL�

SHQ\LVLKDQ� SKRVSDW� GDUL ODUXWDQ �6HSWLDQL� HW� DOO�� ������ 'HQJDQ� GLNRQGLVLNDQ�

EHURSHUDVL�SDGD���R&�GLNDUHQDNDQ�VWUXYLWH DNDQ�PHQJDODPL�SHQXUXQDQ�SHQ\LVLKDQ�

32� SDGD�VXKX�OHELK�GDUL���R&��$JXVWLQDK��������

0LQHUDO�VWUXYLWH GLMDGLNDQ�VHEDJDL�EDKDQ�EDNX�SHPEXDWDQ�SXSXN�NDUHQD�

XQVXU�XQVXUQ\D� PHUXSDNDQ� XQVXU� PDNUR� WDQDPDQ�� 3XSXN� VWUXYLWH PHPLOLNL�

NHOHELKDQ�GLEDQGLQJNDQ�GHQJDQ�SXSXN�ODLQQ\D�GLDQWDUDQ\D�DGDODK�PHPSXQ\DL�GD\D�

ODUXW�\DQJ�OHELK�UHQGDK�WHUKDGDS�DLU��WDQDPDQ�GDSDW�OHELK�FHSDW�PHQ\HUDS�QXWULVL�

\DQJ�GLOHSDVNDQ�VHEHOXP�ODUXW�GDODP�DLU��GDQ�QLODL�NRPHUVLDO�VHEDJDL�SXSXN��2OHK�

NDUHQD� LWX��GLSHUOXNDQ�XML� ODQMXWDQ�XQWXN�PHQHPXNDQ�VWUXYLWH GHQJDQ�NDQGXQJDQ�

PXWX� WHUEDLN EHUDVDO� GDUL� OLPEDK� FDLU� LQGXVWUL� SXSXN� 37�3HWURNLPLD� *UHVLN��

PHQJJXQDNDQ� UHDNWRU� NRORP� EHUVHNDW� VHFDUD� NRQWLQX GHQJDQ� KDUDSDQ� GDSDW�

GLKDVLONDQ�VWUXYLWH \DQJ�GLSHQJDUXKL�ROHK�S+�GDQ�UDWLR�PRODU��
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,�� 7XMXDQ�3HQHOLWLDQ

0HPSHUROHK� VWUXYLWH VHEDJDL� EDKDQ� EDNX� SXSXN� GHQJDQ� PHPDQIDDWNDQ�

VXPEHU�LRQ�1+�
� GDQ�32�

�± GDUL�OLPEDK�FDLU�LQGXVWUL�SXSXN PHQJJXQDNDQ�UHDNWRU�

NRORP�EHUVHNDW�

,�� 0DQIDDW�3HQHOLWLDQ

�� 0HPEXND�ZDZDVDQ�WHQWDQJ�SHPDQIDDWDQ�OLPEDK�\DQJ�VXGDK�WLGDN�WHUSDNDL�

VHEDJDL�EDKDQ�\DQJ�PHPLOLNL�PDQIDDW�GDQ�QLODL�HNRQRPLV�

�� 0HQJHWDKXL�SHQJDUXK�S+��GDQ� UDWLR�PRODU GDODP�SHUROHKDQ�NULVWDO�VWUXYLWH

GHQJDQ�NXDOLWDV�WHUEDLN�

�� 0HQJHWDKXL�NDGDU�PLQHUDO�VWUXYLWH VHEDJDL�EDKDQ�EDNX�SXSXN�EHUEDVLV�OLPEDK�

FDLU�LQVGXVWUL�SXSXN�


