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3DVFDWDPEDQJ�PHUXSDNDQ�NHJLDWDQ� XQWXN�PHPXOLKNDQ� IXQJVL� OLQJNXQJDQ� DODP�GDQ� IXQJVL� VRVLDO� PHQXUXW� NRQGLVL�
ORNDO� GL� VHOXUXK�ZLOD\DK�SHUWDPEDQJDQ� 3HUHQFDQDDQ� ODQVNDS�SDVFDWDPEDQJ� VDQJDW� GLSHUOXNDQ�JXQD�PHPSHUEDLNL�
ODKDQ� \DQJ� NULWLV� PHQMDGL� SURGXNWLI�� PHPSHUEDLNL� GDQ� PHPXOLKNDQ� NRPSRVLVL� MHQLV� GDQ� VWUXNWXU� NRPXQLWDV�
HNRVLVWHP��3URJUDP�SHQJHPEDQJDQ�NHJLDWDQ�SHUWDQLDQ�SDGD�ODKDQ�SDVFDWDPEDQJ�GHQJDQ�VLVWHP�DJURIRUHVWUL PHQMDGL�
VDODK� VDWX� SULQVLS� UHVWRUDVL� HNRORJL� GHQJDQ� PHPEHULNDQ� PDQIDDW� XQWXN� SHPEDQJXQDQ� EHUNHODQMXWDQ� EHUZDZDVDQ�
OLQJNXQJDQ�EHUXSD�HNRQRPL��VRVLDO�GDQ�OLQJNXQJDQ��6HWHODK�NDZDVDQ�DJURUHVWUL WHUEHQWXN��GLODNXNDQ�DQDOLVLV�SRWHQVL�
SHQJHPEDQJDQ� VHEDJDL� NDZDVDQ� VDEXN� KLMDX� �JUHHQ� EHOW��� .DZDVDQ� JUHHQ� EHOW QDQWLQ\D� DNDQ� EHUSHUDQ� VHEDJDL�
GDHUDK�NDZDVDQ�SHQ\DQJJD�IXQJVL�KLGURORJL�GDQ�KLGURJHRORJL�\DQJ�PHUXSDNDQ�EDJLDQ�GDUL�SURJUDP�UHNODPDVL�XQWXN�
PHQFHJDK� HURVL� SDGD� OHUHQJ�� PHQMDJD� VWDELOLWDV� WDQDK� GDQ� VHEDJDL� NDZDVDQ� \DQJ� PHPLVDKNDQ� NDZDVDQ� GDQDX
SDVFDWDPEDQJ�GHQJDQ�DNWLYLWDV�DJURIRUHVWUL�

.DWD�NXQFL��/DQGVNDS�3DVFDWDPEDQJ��$JURIRUHVWUL� *UHHQ�%HOW�

$%675$&7

3RVW�PLQLQJ�LV�DQ�DFWLYLW\�WR�UHVWRUH�WKH�IXQFWLRQV�RI�WKH�QDWXUDO�HQYLURQPHQW�DQG�VRFLDO�IXQFWLRQV�DFFRUGLQJ�WR�ORFDO�
FRQGLWLRQV� WKURXJKRXW� WKH� PLQLQJ� DUHD�� 3RVW�PLQLQJ� ODQGVFDSH� SODQQLQJ� LV� YHU\� QHFHVVDU\� LQ� RUGHU� WR� LPSURYH�
FULWLFDO� ODQG� WR� EHFRPH� SURGXFWLYH�� LPSURYH� DQG� UHVWRUH� WKH� VSHFLHV� FRPSRVLWLRQ� DQG� VWUXFWXUH� RI� HFRV\VWHP�
FRPPXQLWLHV��7KH�SURJUDP�IRU�GHYHORSLQJ�DJULFXOWXUDO�DFWLYLWLHV�RQ�SRVW�PLQLQJ�ODQG�ZLWK�DQ�DJURIRUHVWU\�V\VWHP�LV�
RQH�RI�WKH�SULQFLSOHV�RI�HFRORJLFDO�UHVWRUDWLRQ�E\�SURYLGLQJ�EHQHILWV�IRU�HQYLURQPHQWDOO\�VXVWDLQDEOH�GHYHORSPHQW�LQ�
WKH�IRUP�RI�HFRQRPLF��VRFLDO�DQG�HQYLURQPHQWDO��$IWHU�WKH�DJURIRUHVWU\�DUHD�LV�IRUPHG��DQ�DQDO\VLV�RI WKH�SRWHQWLDO�
IRU� GHYHORSPHQW� DV� D� JUHHQ� EHOW� DUHD� LV� FDUULHG� RXW�� 7KH� JUHHQ� EHOW� DUHD� ZLOO� ODWHU� DFW� DV� D� EXIIHU� ]RQH� IRU�
K\GURORJLFDO� DQG� K\GURJHRORJLFDO� IXQFWLRQV� ZKLFK� DUH� SDUW� RI� WKH� UHFODPDWLRQ� SURJUDP� WR� SUHYHQW� HURVLRQ� RQ�
VORSHV��PDLQWDLQ�VRLO�VWDELOLW\�DQG�DV�DQ�DUHD�WKDW�VHSDUDWHV�SRVW�PLQLQJ�ODNH�DUHDV�IURP�DJURIRUHVWU\�DFWLYLWLHV�

.H\ZRUGV��3RVW�PLQLQJ�/DQGVFDSH��$JURIRUHVWUL��*UHHQ�%HOW�
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3DGD� XPXPQ\D� NHJLDWDQ� SHQDPEDQJDQ� EDWXEDUD�
GLODNXNDQ� GHQJDQ� VLVWHP� WHUEXND� �VXUIDFH� PLQLQJ���
'DUL� VLVWHP� LQL� EDKDQ� WDPEDQJ� GLSHUROHK� PHODOXL�
WDKDSDQ�WDKDSDQ� SHPEHUVLKDQ� ODKDQ� GL� DUHDO� \DQJ�
DNDQ� GLWDPEDQJ� �ODQG� FOHDULQJ�� KLQJJD� PHQJXSDV�
EDWXDQ� GDVDU� �EHGURFN�� VDPSDL� SHUPXNDDQ� GHSRVLW�
EDWX� EDUD� �6XVLOR�� ������� VHKLQJJD� OXDV� DUHD� WHUEXND�
DNDQ� VHPDNLQ EHUWDPEDK� VHWLDS� WDKXQQ\D� DNLEDW�
EHUWDPEDKQ\D� OXDV� DUHDO� \DQJ� DNDQ� GLWDPEDQJ��
)HQRPHQD� LQL� WHUMDGL�GDQ�SDGD�DNKLUQ\D� EHNDV� ODKDQ�
WDPEDQJ� EDWXEDUD� DNDQ� VHODOX� PHQJXEDK� EHQWDQJ�
DODP��&DYHQGHU�HW�DO��������

'DPSDN� GDUL� NHJLDWDQ� SHQDPEDQJDQ� GHQJDQ� VLVWHP�
WHUEXND� EXNDQ� KDQ\D� SDGD� SHUXEDKDQ� EHQWDQJ� DODP�
WHWDSL� WHUMDGLQ\D� NHUXVDNDQ� HNRVLVWHP� VHSHUWL�
SHUXEDKDQ�NHPLULQJDQ�OHUHQJ��SROD�KLGURORJL��VXVXQDQ�
ODSLVDQ� WDQDK�� SHQXUXQDQ� WLQJNDW� NHVXEXUDQ� WDQDK��
HURVL�� VHGLPHQWDVL�� SHQFHPDUDQ� DLU�� SHUXEDKDQ� LNOLP�

PLNUR��VHUWD�KLODQJQ\D�KDELWDW�VDWZD�OLDU��3HQJHORODDQ�
PDVDODK�OLQJNXQJDQ�LQL�GHQJDQ�NHJLDWDDQ�UHKDELOLWDVL�
HNRVLVWHP� \DQJ� VHVXDL� GHQJDQ� .HSXWXVDQ 0HQWHUL
(6'0 1RPRU� ����� 7DKXQ� ���� WHQWDQJ� 3HGRPDQ�
3HODNVDQDDQ� .DLGDK� 7HNQLN� 3HUWDPEDQJDQ� <DQJ�
%DLN��

7XMXDQ�GDUL�UDQJNDLDQ�NHJLDWDQ�UHNODPDVL�WLGDN�KDQ\D�
VHPDWD�PDWD� XQWXN� PHQDWD�� PHPXOLKNDQ� GDQ�
PHPSHUEDLNL� ODKDQ� GDQ� YHJHWDVL� \DQJ� UXVDN� XQWXN�
GDSDW� EHUIXQJVL� NHPEDOL� VHVXDL� SHUXQWXNDQQ\D� VDMD��
WHWDSL� MXJD� KDUXV� PDPSX� PHPSHUEDLNL� GDQ�
PHPXOLKNDQ�NRPSRVLVL� MHQLV� GDQ� VWUXNWXU� NRPXQLWDV�
HNRVLVWHP��0F'RQDOG�HW�DO��������� 6DODK�VDWX�SULQVLS�
UHVWRUDVL� HNRORJL� � GHQJDQ� SURJUDP� SHQJHPEDQJDQ�
NHJLDWDQ� SHUWDQLDQ� SDGD� ODKDQ� SDVFDWDPEDQJ� \DLWX�
DJURIRUHVWUL \DQJ� EHUUWXMXDQ� PHPEDQWX� ODQVNDS�
SDVFDWDPEDQJ� GDODP� PHQJRQWURO� WLQJNDW� HURVL� VHUWD�
SHQJHORODDQ�WDQDK��



$GDSXQ� VWUDWHJL�VWUDWHJL� PDQDMHPHQ� ODQVNDS�
SDVFDWDPEDQJ� EDJL� SHUXQWXNDQ� DJURIRUHVWUL PHOLSXWL�
SHOLEDWDQ�PDV\DUDNDW� GDODP�NHJLDWDQ� SHQJHPEDQJDQ�
SDUDNWLN� DJURIRUHVWUL�� SHPEXDWDQ� EDWDVDQ� \DQJ� MHODV�
SDGD� NDZDVDQ� SUDNWLN�� SHQHQWXDQ� MHQLV� SUDNWLN�
DJURIRUHVWUL� \DQJ� VHVXDL� GHQJDQ� NRQGLVL� NDZDVDQ��
SURJUDP� SHPELELWDQ� WDQDPDQ� KXWDQ�� VHEDJDL� VDODK�
VDWX� NHJLDWDQ� NRQVHUYDVL� OLQJNXQJDQ�� SHPEHULDQ�
SHODWLKDQ� WHUKDGDS� PDV\DUDNDW� VHEDJDL� EHNDO� XQWXN�
PHQJHOROD� NDZDVDQ� DJURIRUHVWUL� VHUWD� SHQLQJNDWDQ�
S+��%DUJDZD��������

8PXPQ\D� VLVWHP�DJURIRUHVWUL \DQJ�GLWHUDSNDQ�\DLWX
DJURIRUHVWUL NRPSOHNV�� ODQVNDS� DJURIRUHVWUL
NRPSOHNV� GLWHPXNDQ� GDODP� VLVWHP�VLVWHP� \DQJ�
GLGRPLQDVL� NRPELQDVL� VSHVLHV� SHSRKRQDQ�� SHUGX��
WDQDPDQ� PXVLPDQ�� VHPDN�� GDQ�DWDX� UXPSXW�� 6HFDUD�
VHNLODV� SHQDPSDNDQ� GDUL� ODQVNDS� DJURIRUHVWUL
NRPSOHNV�PLULS�GHQJDQ�HNRVLVWHP�KXWDQ�DODP�SULPHU�
PDXSXQ� VHNXQGHU�� VHKLQJJD� NHUDS� GLVHEXW� VHEDJDL�
KXWDQ� WURSLND� EDVDK�� 3DGD� XPXPQ\D� ODQVNDS�
DJURIRUHVWUL NRPSOHNV� OHELK� XQJJXO� NDUHQD�
SHUOLQGXQJDQ� GDQ� SHPDQIDDWDQ� VXPEHUGD\D� DLU��
WDQDK�� GDQ� XGDUD� \DQJ� VDQJDW� VHLPEDQJ� VHKLQJJD�
PDPSX� PHPSHUWDKDQNDQ� HNRVLVWHPQ\D� VHFDUD�
PDQGLUL �0XKDUUDP��������

3HQHUDSDQ� VLVWHP� DJURIRUHVWUL SDGD� NDZDVDQ� ODKDQ�
SDVFDWDPEDQJ� DNDQ� PHPEHULNDQ� PDQIDDW� EDJL�
OLQJNXQJDQ� GDQ� PDV\DUDNDW� VHNLWDU�� $JDU� PDQIDDW�
HNRORJL� PHPSXQ\DL� GDPSDN� \DQJ� OHELK� EHVDU� ODJL�
VLVWHP� DJURIRUHVWUL SDGD� ODKDQ� SDVFDWDPEDQJ� DNDQ�
GLNHPEDQJNDQ� VHEDJDL� NDZDVDQ� VDEXN� KLMDX� �JUHHQ�
EHOW���0HQXUXW�0DQDQ� �������� NDZDVDQ� VDEXN� KLMDX�
EHUIXQJVL� VHEDJDL� GDHUDK� SHQ\DQJJD� GDQ� XQWXN�
PHPEDWDVL� SHUNHPEDQJDQ� VXDWX� SHQJJXQDDQ� ODKDQ�
�EDWDV� NRWD�� SHPLVDK� NDZDVDQ�� DWDX� PHPEDWDVL�
DNWLYLWDV� VDWX� GHQJDQ� DNWLYLWDV� ODLQQ\D� DJDU� WLGDN�
VDOLQJ� PHQJDQJJX� VHUWD� SHQJDPDQDQ� GDUL� IDNWRU�
OLQJNXQJDQ�VHNLWDUQ\D��)DNKULDQ�GNN���������

6DEXN� KLMDX� XQVXU� XWDPDQ\D� EHUXSD� YHJHWDVL� \DQJ�
VHFDUD� HNRORJLV� GDSDW� PHQLQJNDWNDQ� NXDOLWDV� DLU�
WDQDK�� PHQFHJDK� EDQMLU�� PHQJXUDQJL� SROXVL� XGDUD��
GDQ� PHQXUXQNDQ� WHPSHUDWXU� NRWD�� .RPSRQHQ�
SHQWLQJ� GDODP� WLQGDNDQ� SHQDQDPDQ� UHYHJHWDVL� SDGD�
NDZDVDQ�VDEXN�KLMDX�DGDODK�SHPLOLKDQ�SRKRQ�SRKRQ�
PHOLSXWL� WLQJJL� SRKRQ�� NHUDSDWDQ� WDMXN� SRKRQ�� OXDV�
ELGDQJ� GDVDU� SRKRQ� GDQ� NHUDSDWDQ� SRKRQ� NDUHQD�
SRKRQ� VHEDJDL� SHQ\XVXQ� VDEXN� KLMDX� �JUHHQ� EHOW��
EHUIXQJVL� XQWXN�PHQJKDODQJL� MDWXKQ\D� DLU� VHKLQJJD�
PHQJXUDQJL� HURVL� SHUFLN�� PHQJKDPEDW� DOLUDQ�
SHUPXNDDQ�� PHPSHUEDQ\DN� DLU� LQILOWUDVL�� GDQ�
PHQFHJDK�HYDSRUDVL�EHUOHELKDQ��5DKD\X�GNN���������

7,1-$8$1�3867$.$

%HULNXW� SHQHOLWLDQ� VHMHQLV� \DQJ� GLJXQDNDQ� SDGD�
SHQHOLWLDQ� LQL�� DQWDUD� ODLQ� 0XKDUUDP� ������� \DQJ�
PHQJDWDNDQ� EDKZD� DVSHN� SHQWLQJ� GDUL� ODQVNDS�

SDVFDWDPEDQJ� DGDODK� DUDK� SHQJJXQDDQ� ODKDQ�� MHQLV�
GDQ� SRWHQVL� NRPRGLWDV� SHUWDQLDQ�� NHVHVXDLDQ� ODKDQ�
GDQ� SRWHQVL� SHQJHPEDQJDQ� NDZDVDQ�� 0HQXUXW�
$OEDVUL GNN� ������� SDGD� VLVWHP� DJURIRUHVWUL� DNDQ�
WHUEHQWXN� LQWHUDNVL� HNRORJLV� GDQ� HNRQRPLV� DQWDUD�
WDQDPDQ� WHUVHEXW� GHQJDQ� NRPSRQHQ� ODLQ�� 5DKD\X�
GNN� ������� PHQJXQJNDSNDQ� EDKZD� PDQIDDW� VDEXN�
KLMDX� GDQ� SHQJHORODDQ� \QJ� EDLN� WHUKDGDS� YHJHWDVL�
EHUXSD� OXDV� ELGDQJ�GDVDU�SRKRQ�DNDQ� VHPDNLQ�NHFLO�
SHOXDQJ�NHMDGLDQ�HURVL��0HQXUXW�=KDQJ�- GNN� �������
SHUHQFDQDDQ� GDQ� UHVWRUDVL� ODQVNDS� GL� DUHD�
SHUWDPEDQJDQ� XQWXN� PHPSHUWDKDQNDQ� DUHD�
SHUWDPEDQJDQ� JXQD� PHPDNVLPDONDQ� VXPEHUGD\D�
ODQVNDS� GDQ� PHQLQJNDWNDQ� IXQJVL� HNRORJLV� GL� DUHD�
SHQXWXSDQ�WDPEDQJ�

0(72'(

0HWRGH� \DQJ� GLODNXNDQ� SDGD SHQHOLWLDQ� LQL� \DLWX�
VWXGL� SXVWDND�� .HJLDWDQ� XQWXN� PHQJKLPSXQ�
LQIRUPDVL� \DQJ� UHOHYDQ� GHQJDQ WRSLN� DWDX� PDVDODK�
\DQJ� PHQMDGL� RE\HN� SHQHOLWLDQ�� ,QIRUPDVL� WHUVHEXW�
GDSDW� GLSHUROHK� GDUL� GDUL� EXNX�� MXUQDO�� SURVLGLQJ�
PDXSXQ� WXOLVDQ�WXOLVDQ� \DQJ� EHUNDLWDQ� GHQJDQ�
SHQHOLWLDQ� GDUL� VWXGL� SXVWDND� WHUVHEXW� GL� UHYLHZ�
VHKLQJJD� PHQMDGLNDQ� WXOLVDQ� PHQJHQDL� UDQFDQJDQ�
ODQVNDS� SDVFDWDPEDQJ� EDWXEDUD� VHEDJDL� NDZDVDQ�
JUHHQ� EHOW� EHUEDVLV� DJURIRUHVWUL VHEDJDL� SURJUDP�
SDVFDWDPEDQJ�\DQJ�EHUNHODQMXWDQ VHFDUD�OLQJNXQJDQ��
VRVLDO�GDQ�HNRQRPL��

+$6,/�'$1�3(0%$+$6$1

/DQVNDS�3DVFDWDPEDQJ

3HQJJXQDDQ� ODKDQ� \DQJ� FHQGHUXQJ� KDQ\D�
PHPLNLUNDQ� QLODL� HNRQRPL� GDULSDGD� GD\D� GXNXQJ�
ODKDQ� LWX� VHQGLUL� DNDQ� EHUGDPSDN� SDGD�PHQXUXQQ\D�
NHPDPSXDQ� GD\D� GXNXQJ� ODKDQ� VHKLQJJD� GDODP�
EHEHUDSD� ZDNWX� DNDQ� WHUMDGL� GHJUDGDVL� OLQJNXQJDQ�
\DQJ� EDKNDQ� ELVD� EHUSRWHQVL� PHQMDGL� GDHUDK� \DQJ�
UDZDQ�EHQFDQD��6DODK�VDWX SHQJJXQDDQ� ODKDQ�DGDODK�
NHJLDWDQ� SHUWDPEDQJDQ� \DQJ� PHQJDPELO� EDKDQ� DWDX�
PDWHULDO�GDUL�WHPSDW�DVDOQ\D �&DK\DQL���������%DONDX�
GDQ�3DUVRQ��������PHQJJRORQJNDQ�EHEHUDSD�GDPSDN�
\DQJ�WLPEXO�GDUL�NHJLDWDQ�SHUWDPEDQJDQ��GL�DQWDUDQ\D�
DGDODK� SHUXEDKDQ� ODQVNDS�� NHKLODQJDQ� IXQJVL� ODKDQ��
NHUXVDNDQ� KDELWDW� GDQ� ELRGLYHUVLWDV�� VHUWD� SHUXEDKDQ�
LNOLP�� 'HQJDQ� WHUMDGLQ\D� SHUXEDKDQ� ODQVNDS� XQWXN�
DUHD� EHNDV� WDPEDQJ� GLSHUOXNDQ� VHEXDK� SHUHQFDDQ�
XQWXN�PHPXOLKNDQ�DUHD�WHUVHEXW�

3HUHQFDQDDQ� ODQVNDS� PHUXSDNDQ� VDODK� VDWX� SURGXN�
XWDPD GDUL� NHJLDWDQ� DUVLWHNWXU� ODQVNDS�� 3HUHQFDQDDQ�
ODQVNDS� PHUXSDNDQ� SURVHV� GDODP� SHQJDPELODQ�
NHSXWXVDQ� EHUMDQJND� SDQMDQJ� JXQD� PHQGDSDWNDQ�
VXDWX� PRGHO� ODQVNDS� \DQJ� IXQJVLRQDO�� HVWHWLND�� GDQ�
OHVWDUL� JXQD� PHQGXNXQJ� EHUEDJDL� NHEXWXKDQ� GDQ�
NHLQJLQDQ� PDQXVLD�� .HJLDWDQ� SHUHQFDQDDQ� ODQVNDS�
PHUXSDNDQ� VXDWX� SURVHV� SHPLNLULDQ� GDUL� VXDWX� LGH��



JDJDVDQ�� DWDX� NRQVHS� NHKLGXSDQ� PDQXVLD� NHDUDK�
VXDWX� EHQWXN� ODQVNDS� \DQJ� Q\DWD� GDQ� EHUNHODQMXWDQ�
�1XULVMDK��������

$GDSXQ� KDO�KDO� \DQJ� KDUXV� GLSHUKDWLNDQ� GDODP�
PHUHQFDQDNDQ�VXDWX�ODQVNDS��DQWDUD�ODLQ��
�� 0HPSHODMDUL�KXEXQJDQ�DQWDUD�NDZDVDQ�WHUVHEXW�

GHQJDQ�OLQJNXQJDQ�VHNLWDU��
�� 0HPSHUKDWLNDQ� NHKDUPRQLVDQ� DQWDUD� GDHUDK�

VHNLWDUQ\D� GHQJDQ� NDZDVDQ� \DQJ� DNDQ�
GLUHQFDQDNDQ��

�� 0HQMDGLNDQ�REMHN�\DQJ�PHQDULN��GDQ�
�� 0HUHQFDQDNDQ�NDZDVDQ�WHUVHEXW�VHKLQJJD�GDSDW�

PHQJDVLONDQ� VXDWX� NDZDVDQ� \DQJ� GDSDW�
PHQDPSLONDQ�PDVD�ODOXQ\D

3HUHQFDQDDQ� ODQVNDS� GLWXMXNDQ� SDGD� SHQJJXQDDQ�
YROXPH� GDQ� UXDQJ�� 6HWLDS� YROXPH� PHPLOLNL� EHQWXN��
XNXUDQ�� EDKDQ�� WHNVWXU�� ZDUQD� GDQ� NXDOLWDV� \DQJ�
EHUEHGD�� VHPXDQ\D� GDSDW� GLHNVSUHVLNDQ� GDQ�
GLPDQIDDWNDQ� GHQJDQ� EDLN� DJDU� IXQJVL�IXQJVL� \DQJ�
GLUHQFDQDNDQ�WHUFDSDL��6LPRQGV�HW�DO��������

$JURIRUHVWUL

$JURIRUHVWUL DGDODK�VLVWHP�GDQ�WHNQRORJL�SHQJJXQDDQ�
ODKDQ� VHFDUD� WHUHQFDQD�� GLODNVDQDNDQ� SDGD� VDWX� XQLW�
ODKDQ� GHQJDQ�PHQJNRPELQDVLNDQ� WXPEXKDQ� EHUND\X�
GDQ� WDQDPDQ� SHUWDQLDQ� \DQJ� GLODNXNDQ� SDGD� ZDNWX�
\DQJ�EHUVDPDDQ�DWDX�EHUJLOLUDQ� �,UDZDQ�GNN���������
$JURIRUHVWUL� DNDQ�PHPEHQWXN� LQWHUDNVL�HNRORJLV� GDQ�
HNRQRPL� DQWDU� EHUEDJDL� NRPSRQHQ� \DQJ� DGD� NDUHQD�
VLVWHP�VLVWHP� GDQ� WHNQRORJL�WHNQRORJL� SHQJJXQDDQ�
ODKDQ� \DQJ�VHFDUD� WHUHQFDQD�GLODNVDQDNDQ�SDGD� VDWX�
XQLW� ODKDQ� GHQJDQ� PHQJNRPELQDVLNDQ� WXPEXKDQ�
EHUND\X� �SRKRQ�� SHUGX�� SDOHP�SDOHPDQ�� EDPEX�� GOO��
GHQJDQ� WDQDPDQ� SHUWDQLDQ� GDQ�DWDX� KHZDQ� �WHUQDN��
GDQ�DWDX� LNDQ�� \DQJ� GLODNXNDQ� SDGD� ZDNWX� \DQJ�
EHUVDPDDQ� DWDX� EHUJLOLUDQ� VHKLQJJD� WHUEHQWXN�
LQWHUDNVL� HNRORJLV� GDQ� HNRQRPLV� DQWDU� EHUEDJDL�
NRPSRQHQ�\DQJ�DGD��:LGLDQWR�GNN�� ������

6LVWHP� DJURIRUHVWUL� WHUEDJL� PHQMDGL� GXD�� \DLWX�
DJURIRUHVWUL� VHGHUKDQD� GDQ� DJURIRUHVWUL� NRPSOHNV��
$JRIRUHVWUL� VHGHUKDQD� DGDODK� SHUSDGXDQ� DQWDUD�
WDQDPDQ�SRKRQ�GDQ�VHPXVLP�GDODP� VDWX� ODKDQ \DQJ�
GLODNXNDQ�VHFDUD�WXPSDQJVDUL��VHGDQJNDQ�DJURIRUHVWUL�
NRPSOHNV� DGDODK� SHQJHORODDQ� ODKDQ� GHQJDQ�
PHOLEDWNDQ�EDQ\DN�MHQLV�SRKRQ�VHKLQJJD�PHQ\HUXSDL�
HNRVLVWHP�KXWDQ��6HFDUD�XPXP�DJURIRUHVWUL�EHUIXQJVL�
SURWHNWLI� � \DLWX� � OHELK� PHQJDUDK� SDGD� PDQIDDW�
ELRILVLN�� VHUWD� � SURGXNWLI� � DWDX� \DQJ� OHELK� PHQJDUDK�
NHSDGD�PDQIDDW�HNRQRPLV��

0DQIDDW DJURIRUHVWUL VHFDUD� ELRILVLN� LQL� GLEDJL�
PHQMDGL� GXD� OHYHO� \DLWX� OHYHO� EHQWDQJ� ODKDQ� DWDX�
JOREDO� GDQ� OHYHO� SORW�� /HYHO� JOREDO� PHOLSXWL� IXQJVL�
DJURIRUHVWUL�GDODP�NRQVHUYDVL�WDQDK�GDQ�DLU��FDGDQJDQ�
NDUERQ� �&� VWRFN�� GL� GDUDWDQ�� VHUWD� PHPSHUWDKDQNDQ�
NHDQHNDUDJDPDQ�KD\DWL��+DLULDK�GNN���������

0HQXUXW�/XQGJUHQ�GDQ�5DLQWUHH���������EHEHUDSD�FLUL�
SHQWLQJ�DJURIRUHVWUL��DGDODK��
�� $JURIRUHVWUL� ELDVDQ\D� WHUVXVXQ� GDUL� GXD� MHQLV�

WDQDPDQ� DWDX� OHELK� �WDQDPDQ� GDQ�DWDX� KHZDQ���
3DOLQJ�WLGDN�VDWX�GLDQWDUDQ\D�WXPEXKDQ�EHUND\X�

�� 6LNOXV� VLVWHP� DJURIRUHVWUL� VHODOX� OHELK� GDUL� VDWX�
WDKXQ��

�� $GD� LQWHUDNVL� �HNRQRPL� GDQ� HNRORJL�� DQWDUD�
WDQDPDQ�EHUND\X�GHQJDQ�WDQDPDQ�WLGDN EHUND\X

�� 6HODOX� PHPLOLNL� GXD� PDFDP� SURGXN� DWDX� OHEK�
�PXOWL� SURGXFW��� PLVODQ\D� SDNDQ� WHUQDN�� ND\X�
EDNDU��EXDK�EXDKDQ��REDW�REDWDQ��

�� 0LQLPDO�PHPSXQ\DL� VDWX� IXQJVL� SHOD\DQDQ� MDVD�
�VHUYLFH� IXQFWLRQ��� PLVDOQ\D� SHOLQGXQJ� DQJLQ��
SHQDXQJ�� SHQ\XEXU� WDQDK�� SHQHGXK� VHKLQJJD�
GLMDGLNDQ� SXVDW� EHUNXPSXOQ\D�
NHOXDUJD�PDV\DUDNDW��

�� 8QWXN� VLVWHP� SHUWDQLDQ� PDVXNDQ� UHQGDK� GL�
GDHUDK� WURSLV�� DJURIRUHVWUL� WHUJDQWXQJ� SDGD�
SHQJJXQDDQ� GDQ� PDQXSXODVL� ELRPDVD� WDQDPDQ�
WHUXWDPD� GHQJDQ� PHQJRSWLPDONDQ� SHQJJXQDDQ�
VLVD�SDQHQ��

�� 6LVWHP� DJURIRUHVWUL� \DQJ� SDOLQJ VHGHUKDQDSXQ�
VHFDUD� ELRORJLV� �VWUXNWXU� GDQ� IXQJVL�� PDXSXQ
HNRQRPLV� MDXK� OHELK� NRPSOHNV� GLEDQGLQJNDQ�
VLVWHP�EXGLGD\D�PRQRNXOWXU�

$JURIRUHVWUL� WHUGLUL� GDUL� WLJD� NRPSRQHQ� SRNRN� \DLWX�
NHKXWDQDQ�� SHUWDQLDQ�� GDQ� SHWHUQDNDQ�� GLPDQD�
PDVLQJ�PDVLQJ� NRPSRQHQ� VHEHQHUQ\D� GDSDW� EHUGLUL�
VHQGLUL�VHQGLUL� VHEDJDL� VDWX� EHQWXN� VLVWHP�
SHQJJXQDDQ�ODKDQ��+DQ\D�VDMD�V\VWHP�VLVWHP�WHUVHEXW�
XPXPQ\D� GLWXQMXNDQ� SDGD� SURGXNVL� VDWX� NRPRGLWL�
NKDV� DWDX� NHORPSRN� SURGXN� \DQJ� VHUXSD��
3HQJJDEXQJDQ�WLJD�NRPSRQHQ�WHUVHEXW�PHQJKDVLONDQ�
EHEHUDSD� NHPXQJNLQDQ� EHQWXN� NRPELQDVL� VHEDJDL�
EHULNXW��
�� $JURVLOYLNXOWXU� �� .RPELQDVL� DQWDUD� NRPSRQHQ�

DWDX� NHJLDWDQ� NHKXWDQDQ� �SHSRKRQDQ�� SHUGX��
SDOHP��EDPEX��GOO��GHQJDQ�NRPSRQHQ�SHUWDQLDQ��

�� $JURSDVWXUD���.RPELQDVL�DQWDUD�NRPSRQHQ�DWDX�
NHJLDWDQ� SHUWDQLDQ� GHQJDQ� NRPSRQHQ�
SHWHUQDNDQ��

�� 6LOYRSDVWXUD���.RPELQDVL�DQWDUD�NRPSRQHQ�DWDX�
NHJLDWDQ�NHKXWDQDQ�GHQJDQ�SHWHUQDNDQ��

�� $JURVLOYRSDVWXUD���.RPELQDVL�DQWDUD�NRPSRQHQ�
DWDX� NHJLDWDQ� SHUWDQLDQ� GHQJDQ� NHKXWDQDQ� GDQ�
SHWHUQDNDQ�KHZDQ�

.DZDVDQ�*UHHQ�%HOW

*UHHQ�EHOW�PHUXSDNDQ�ELGDQJ�WDQDK�DODPL�DWDX�ODKDQ�
WHUEXND� \DQJ� PHQJHOLOLQJL� VXDWX� SHUNRWDDQ� DWDX�
SHUGHVDDQ�� PHOLQGXQJL� XQWXN� PHQJHQGDOLNDQ� GDQ�
PHPDQGX� SHUWXPEXKDQ� VXDWX� NRWD�� *UHHQ� EHOW
EHUPXOD� GDUL� DGD\D� JHUDNDQ� WDPDQ� NRWD� GL� ,QJJULV�
SDGD�DEDG�NH�GXD�SXOXK��GLPDQD�SDGD�VDDW� LWX�JUHHQ�
EHOW�GLPDNVXGNDQ�XQWXN�PHQJHQGDOLNDQ�SHUWXPEXKDQ�
NRWD� GHQJDQ� PHOLQGXQJL� ODKDQ� \DQJ� EHOXP�



GLNHPEDQJNDQ��VHULQJQ\D�EHUXSD�ODKDQ�SHUWDQLDQ�DWDX�
KXWDQ�GL�VHNLWDU�NRWD��

*UHHQ� EHOW VHQGLUL� NHEHUDGDDQ\D� WLGDN� WHUODOX�
WHUVWUXNWXU� PHQJLNXWL� VXQJDL� DWDX� NRQGLVL� DODP�
ODLQQ\D�� WHWDSL� PHPEHQWXN� VXDWX� LNDWDQ� \DQJ�
PHQJHOLOLQJL� ZLOD\DK� SHUNRWDDQ� 7LJD� WLSH� DWXUDQ�
SHQDKDQ�NRWD��JUHHQ�EHOW��EDWDV�SHUWXPEXKDQ�NRWD�GDQ�
EDWDV� SHOD\DQDQ� NRWD �3HQGDOO� HW� DO��� ������� 6XDWX�
JUHHQ�EHOWV PHQJDFX�NHSDGD�DUHD�ILVLN�UXDQJ�WHUEXND�
GDUL� UXDQJ� WHUEXND� \DQJ� EHUZXMXG� VHSHUWL� ODKDQ�
SHUWDQLDQ�� KXWDQ�� DWDX� ODKDQ� KLMDX� ODLQQ\D� \DQJ�
PHQJHOLOLQJL� NRWD� GDQ� DNDQ� PHQMDGL� EDJLDQ� EDWDV�
SHUPHQ�XWQXN�SHUOXDVDQ�NRWD�

6DEXN� KLMDX� �JUHHQ� EHOW�� DGDODK� 5XDQJ� 7HUEXND�
+LMDX� �57+�� � \DQJ� PHPLOLNL� WXMXDQ� XWDPD� XQWXN�
PHPEDWDVL� SHUNHPEDQJDQ� VXDWX� SHQJJXQDDQ� ODKDQ�
DWDX� PHPEDWDVL� DNWLYLWDV� VDWX� GHQJDQ� DNWLYLWDV�
ODLQQ\D� DJDU� WLGDN� VDOLQJ� PHQJJDQJJX�� 6DEXN� KLMDX�
PHUXSDNDQ� 57+� \DQJ� EHUIXQJVL� VHEDJDL� GDHUDK�
SHQ\DQJJD� GDQ� XQWXN� PHPEDWDVL� SHUNHPEDQJDQ
VXDWX� SHQJJXQDDQ� ODKDQ� �EDWDV� NRWD�� SHPLVDK�
NDZDVDQ��GDQ�ODLQ�ODLQ��DWDX�PHPEDWDVL�DNWLYLWDV�VDWX�
GHQJDQ� DNWLYLWDV� ODLQQ\D� DJDU� WLGDN� VDOLQJ�
PHQJJDQJJX�� VHUWD� SHQJDPDQDQ� GDUL� IDNWRU�
OLQJNXQJDQ�VHNLWDUQ\D��

0HQXUXW� +DNLP� VDEXN� KLMDX� DGDODK� WHUPLQRORJL�
SHUHQFDDDQ� ODLQ� \DQJ� PHQGHVNULSVLNDQ� VHEXDK� DUHD�
WHUEXND� VHFDUD� XPXP� \DQJ� PHQJHOLOLQJL� DUHD�
SHUNRWDDQ�

6DEXN�KLMDX�GDSDW�EHUEHQWXN�
D� 57+� \DQJ� PHPDQMDQJ� PHQJLNXWL� EDWDV�EDWDV�

DUHD�DWDX�SHQJJXQDDQ�ODKDQ�WHUWHQWX��GLSHQXKL�
SHSRKRQDQ�� VHKLQJJD� EHUSHUDQ� VHEDJDL�
SHPEDWDV�DWDX�SHPLVDK��

E� +XWDQ�NRWD��
F� .HEXQ� FDPSXUDQ�� SHUNHEXQDQ�� SHVDZDKDQ��

\DQJ� WHODK� DGD� VHEHOXPQ\D� �HNVLVWLQJ�� GDQ�
PHODOXL� SHUDWXUDQ� \DQJ� EHUNHWHWDSDQ� KXNXP��
GLSHUWDKDQNDQ�NHEHUDGDDQQ\D�

)XQJVL�OLQJNXQJDQ�VDEXN�KLMDX�
D� 3HUHGDP�NHELVLQJDQ��
E� 0HQJXUDQJL� HIHN� SHPDQDVDQ� \DQJ� GLDNLEDWNDQ�

ROHK�UDGLDVL�HQHUJL�PDWDKDUL��
F� 3HQDSLV�FDKD\D�VLODX��
G� 0HQJDWDVL� SHQJJHQDQJDQ�� GDHUDK� UHQGDK�

GHQJDQ� GUDLQDVH� \DQJ� NXUDQJ� EDLN� VHULQJ�
WHUJHQDQJ� DLU� KXMDQ� \DQJ� GDSDW� PHQJJDQJJX�
DNWLYLWDV�NRWD�VHUWD�PHQMDGL�VDUDQJ�Q\DPXN��

H� 3HQDKDQ� DQJLQ�� XQWXN�PHPEDQJXQ� VDEXN� KLMDX�
\DQJ� EHUIXQJVL� VHEDJDL� SHQDKDQ� DQJLQ� SHUOX�
GLSHUKLWXQJNDQ� EHEHUDSD� IDNWRU� \DQJ� PHOLSXWL�
SDQMDQJ�MDOXU��OHEDU�MDOXU�

I� 0HQJDWDVL� LQWUXVL� DLU� ODXW��57+� KLMDX� GL� GDODP�
NRWD� DNDQ� PHQLQJNDWNDQ� UHVDSDQ� DLU�� VHKLQJJD�

DNDQ�PHQLQJNDWNDQ MXPODK�DLU� WDQDK� \DQJ�DNDQ�
PHQDKDQ�SHUHPEHVDQ�DLU�ODXW�NH�GDUDWDQ�

J� 3HQ\HUDS�GDQ�SHQHSLV�EDX��
K� 0HQJDPDQNDQ�SDQWDL�GDQ�PHPEHQWXN�GDUDWDQ��
L� 0HQJDWDVL�SHQJJXUXQDQ�

3RKRQ� VHEDJDL� SHQ\XVXQ� VDEXN� KLMDX� �JUHHQ� EHOW��
EHUIXQJVL� XQWXN� PHQJKDODQJL� MDWXKQ\D� DLU� VHKLQJJD�
PHQJXUDQJL� HURVL� SHUFLN�� PHQJDKDPEDW� DOLUDQ�
SHUPXNDDQ�� PHPSHUEDQ\DN� DLU� LQILOWUDVL�� GDQ�
PHQFHJDK� HYDSRUDVL� EHUOHELKDQ�� .HPDPSXDQ�
YHJHWDVL� XQWXN� PHQDKDQ� HURVL� GLSHQJDUXKL� ROHK�
VHPXD�NRPSRQHQ�SRKRQ�GDUL�GDXQ�VDPSDL�DNDU�VHFDUD�
LQGLYLGX� GDQ� %HUVDPD�VDPD� GDODP� VXDWX� NHORPSRN�
YHJHWDVL� GL� VXDWX� .DZDVDQ� KXWDQ�� 7LSRORJL� WDQDPDQ�
\DQJ� PHPSXQ\DL� WDMXN� UDSDW� PDPSX� PHQXUXQNDQ�
HQHUJL� NLQHWLN KXMDQ� VHKLQJJD� PDPSX� PHQHNDQ�
NHKLODQJDQ�WDQDK�DNLEDW�HURVL��6HPDNLQ�OHQJNDS�VWUDWD�
GDQ� MHQLV� YHJHWDVL� PDNLQ� EHVDU� NHPDPSXDQQ\D�
PHQDKDQ�HURVL �:LGMDMDQL��������

3HQJDUXK� MHQLV� WDQDPDQ� GDQ� WHUKDGDS� DOLUDQ�
SHUPXNDDQ� GLSHQJDUXKL� EHEHUDSD� IDFWRU� DQWDUD� ODLQ�
WLQJNDW� SHUWXPEXKDQ� WDQDPDQ�� NHWLQJJLDQ� WDQDPDQ��
NHDGDDQ� GDXQ� WDQDPDQ�� NHUDSDWDQ� WDQDPDQ� GDQ�
V\VWHP� SHUDNDUDQ� �=LOLZX�� ������ $NDU� WXPEXKDQ�
WXPEXKDQ� PDPSX� PHQJLNDW� GDQ� PHQFHQJUDP� WDQDK�
VHKLQJJD� PHPSHUNXDW� VWDELOLWDV� OHUHQJ�� .HWHEDODQ�
PDVVD� GDXQ� \DQJ� MDWXK� DNDQ� PHQJDKDODQJL� DOLUDQ�
SHUPXNDDQ� GDQ� PHPHFDK� GLDPHWHU� EXWLU� KXMDQ
�'LS\RVDSXWUR�� ������ 0HQXUXW� %RRWK� ��������
WDQDPDQ�\DQJ�GL�WDQDP�PHPSXQ\DL�WLJD�IXQJVL��
�� )XQJVL� VWUXNWXUDO�� PHOLSXWL� IXQJVL� WDQDPDQ�

VHEDJDL� GLQGLQJ�� DWDS� GDQ� ODQWDL� GDODP�
PHPEHQWXN� VXDWX� UXDQJ� VHUWD� PHPSHQJDUXKL�
SDQGDQJDQ� GDQ� DUDK� SHUJHUDNDQ� �IXQJVL�
SHQJDPDQ�

�� )XQJVL� OLQJNXQJDQ�� SHUDQ� WDQDPDQ� GDODP�
PHQLQJNDWNDQ� NXDOLWDV� XGDUD� GDQ� NXDOLWDV� DLU��
PHQFHJDK� HURVL� VHUWD� SHUDQ� WDQDPDQ� GDODP�
PHPRGLILNDVL�LNOLP�

�� )XQJVL� YLVXDO�� SHUDQ� WDQDPDQ� VHEDJDL� WLWLN�
GRPLQDQ�GDQ�VHEDJDL�SHQJKXEXQJ�YLVXDO�PHDODOXL�
NDUDNWHULVWLN� \DQJ� GLPLOLNL�� \DLWX� XNXUDQ�� ZDUQD�
GDQ�WHNVWXU�

5DQFDQJDQ�/DQVNDS�3DVFDWDPEDQJ�%DWXEDUD

3HQHOLWLDQ� \DQJ� GLODNXNDQ� 0XKDUUDP� �����
PHQMHODVNDQ�SDGD�SHUHQFDQDDQ�ODQVNDS�SDVFDWDPEDQJ�
EHUEDVLV� DJURIRUHVWUL� GHQJDQ� PHODNXNDQ� LGHQWLILNDVL�
SHQJJXQDDQ�ODKDQ�SDGD�NDZDVDQ�GHQJDQ�DFXDQ�6XUDW�
.HSXWXVDQ�0HQWHUL�3HUWDQLDQ�1R������.SWV�8P������
WHQWDQJ� .ULWHULD� GDQ� 7DWD� &DUD� 3HQHWDSDQ� +XWDQ�
/LQGXQJ� GDQ� +XWDQ� 3URGXNVL� GHQJDQ� VLVWHP�
SHPERERWDQ� GDQ� PRGLILNDVL� NHODV� OHUHQJ� \DQJ�
GLNHPEDQJNDQ� ROHK� )$2� �������� 8QVXU� \DQJ�
GLDQDOLVLV�DGDODK�DGDODK�NHOHUHQJDQ� �� MHQLV� WDQDK� GDQ�
LQWHQVLWDV� KXMDQ� .HWLJD� XQVXU� WHUVHEXW� XQWXN�
SHPEDJLDQ�]RQD�SHQJJXQDDQ�ODKDQ��



7DEHO�� � .ODVLILNDVL�3HQJJXQDDQ�/DKDQ
1R .ODVLILNDVL�3HQJJXQDDQ�/DKDQ 6NRU
�

�

�

6XDND� $ODP�� +XWDQ� :LVLWD�� +XWDQ�
.RQVHUYDVL
.DZDVDQ� +XWDQ� 3URGXNVL� GHQJDQ�
SHQHEDQJDQ�WHUEDWDV
+XWDQ�OLQGXQJ

����

�������

!���
6XPEHU���6.�0HQWHUL�3HUWDQLDQ�1R������.SWV�8P��������

6HWHODK�GLNHWDKXL�DUDK�SHQJJXQDDQ�ODKDQ�VHODLQ�KXWDQ�
OLQGXQJ� \DQJ� KDUXV� GLNHPEDOLNDQ� VHVXDL� SHUXQWXNDQ�
VHPXOD�� 6HGDQJNDQ� KXWDQ� ODLQQ\D� GDSDW�
GLNHPEDQJNDQ� EHUVDPD� VHEDJDL� NDZDVDQ� EHUVWDWXV�
DUHD� SHQJJXQDDQ� ODLQ� \DQJ� PHQJDFX� SDGD� 6.��
0HQKXW�� 1R�� ���������� 6HWHODK� NDUDNWHULVWLN� ODKDQ�
WHULGHQWLILNDVL� VHODQMXWQ\D� GLDQDOLVD� XQWXN�
SHQJHPEDQJDQ� NDZDVDQ� DJURIRUHVWUL� VHVXDL� GHQJDQ�
SUHIHUHQVL� VRVLDO� GDQ� NHVHVXDLDQ� ODKDQ� SDGD� ODKDQ�
SDVFDWDPEDQJ��

8QWXN� VLVWHP� DJURIRUHVWUL� SDGD� NDZDVDQ� KDUXV� MHODV�
NRPSRVLVL� MHQLV� SHQ\XVXQQ\D� \DQJ� PHQJDFX� SDGD�
NDLGDK� NRQVHUYDVL� WDQDK� GHQJDQ� VLVWHP�
DJULVLOYLONXOWXU��DJURVLOYRSDVWXUDO�GDQ�ODLQ�ODLQ�

7DEHO� � �� .RPSRVLVL� -HQLV� 3HQ\XVXQ� 6LVWHP�
$JURIRUHVWUL� 0HQXUXW� /DQGVFDSH
�$OEDVUL�GNN��������

'HVDLQ� DJURIRUHVWUL GDODP� ODKDQ� NULWLV� EHUSHUDQ�
SHQWLQJ� � XQWXN� SHQJHPEDQJDQ� ODKDQ� PHQMDGL
SURGXNWLI� \DQJ� DNDQ� EHUIXQJVL� VHFDUD� HNRORJL��
HNRQRPL� GDQ� VRVLDO�� 3HPLOLKDQ� MHQLV� WDQDPDQ� VDQJDW�
PHQHQWXNDQ� GDODP� � PHQ\XVXQ� GHVDLQ� DJURIRUHVWUL
>��@�

6HWHODK� NDZDVDQ� DJURUHVWUL� WHUEHQWXN�� GLODNXNDQ�
DQDOLVLV� SRWHQVL� SHQJHPEDQJDQ� VHEDJDL� NDZDVDQ�
JUHHQ�EHOW�EHOW�HNRORJL��

*DPEDU� �� �� 3URILO� 6LVWHP� $JURIRUHVWUL� 3DGD�
/DKDQ�.ULWLV �$OEDVUL GNN��������

.DZDVDQ� JUHHQ� EHOW� LQL� QDQWLQ\D� DNDQ� EHUSHUDQ�
VHEDJDL� GDHUDK� NDZDVDQ� SHQ\DQJJD� IXQJVL� KLGURORJL�
GDQ� KLGURJHRORJL� \DQJ� PHUXSDNDQ� EDJLDQ� GDUL�
SURJUDP� UHNODPDVL� XQWXN� PHQFHJDK� HURVL� SDGD�
OHUHQJ��PHQMDJD�VWDELOLWDV�WDQDK�GDQ�VHEDJDL�NDZDVDQ�
\DQJ� PHPLVDKNDQ� NDZDVDQ� GDQDL� SDVFDWDPEDQJ�
GHQJDQ�DNWLYLWDV�DJURIRUHVWUL��

*DPEDU� �� %DJDQ� $OLU� 3HUHQFDQDDQ� 6DEXN� +LMDX�
�*UHHQ�%HOW�

3RKRQ� VHEDJDL� SHQ\XVXQ� 6DEXN� +LMDX �JUHHQ� EHOW�
HNRORJL� EHUIXQJVL� XQWXN� PHQJKDODQJL� MDWXKQ\D� DLU�
KXMDQ� VHKLQJJD� PHQJXUDQJL� HURVL� SHUFLN��
PHQJKDPEDW� DOLUDQ� SHUPXNDDQ�� PHPSHUEDQ\DN� DLU�
LQILOWUDVL�� GDQ� PHQFHJDK� HYDSRUDVL� EHUOHELK��
.HPDPSXDQ� YHJHWDVL� XWQXN� PHQDKDQ� HURVL�
GLSHQJDUXKL�ROHK�VHPXD�NRPSRQHQ�GDUL�GDXQ�VDPSDL�
DNDU� VHFDUD� LQGLYLGX� GDQ� EHUVDPD�VDPD� GDODP� VXDWX�
NHORPSRN�YHJHWDVL�GL�VXWDX�NDZDVDQ�KXWDQ��7LSRORJL�
WDQDPDQ� \DQJ� PHPSXQ\DL� WDMXN� UDSDW� PDPSX�
PHQXUXQNDQ� HQHUJL� NLQHWLN� KXMDQ� VHKLQJJD� PDPSX�
PHQHNDQ� NHKLODQJDQ� WDQDK� DNLEDW� HURVL�� 6HPDNLQ�



OHQJNDS� VWUDWD� GDQ� MHQLV� YHJHWDVL� PDNLQ� EHVDU�
NHPDPSXDQQ\D�PHQDKDQ�HURVL��

.(6,038/$1

,GHQWLILNDVL�MHQLV�SHQJJXQDDQ�ODKDQ�GLSHUOXNDQ�GDODP�
SHQJHPEDQJDQ� ODQVNDS� SDVFDWDPEDQJ� NDUHQD� WLGDN�
VHPXD� ODKDQ� SDVFDWDPEDQJ� GDSDW� GLNHPEDQJNDQ�
XQWXN� SHUXEDKDQ� ODLQ� \DQJ� WLGDN� VHVXDL� GHQJDQ�
DUDKDQ��,GHQWLILNDVL� MHQLV�SHQJJXQDDQ�ODKDQ�LQL�XQWXN�
PHQJHWDKXL� ODQVNDS� SDVFDWDPEDQJ� WHUVHEXW�
GLJXQDNDQ� VHEDJDL� NDZDVDQ� KXWDQ� DWDXSXQ�
SHPXNLPDQ�

8QWXN� NDZDVDQ� KXWDQ� OLQGXQJ� KDUXV� GLNHPEDOLNDQ�
VHVXDL� SHUXQWXNDQQ\D� VHGDQJNDQ� MHQLV� KXWDQ� ODLQ\D�
GDSDW� GLNHPEDNDQ� EHUVDPD� GHQJDQ� .DZDVDQ� \DQJ�
EHUVWDWXV� DUHD� SHQJJXQDDQ� ODLQ�� 6HWHODK� NDUDNWHULVWLN�
ODKDQ� WHULGHQWLILNDVL� \DQJ� NHPXGLDQ� GLDQDOLVD� XQWXN�
SHQJHPEDQJDQ� NDZDVDQ� JUHHQ� EHOW GDQ� DJURIRUHVWUL�
VHVXDL�GHQJDQ�NHODV�NHVHVXDLDQ�ODKDQ�SDVFDWDPEDQJ��

3HPLOLKDQ�MHQLV�DJURIRUHVWUL GDQ�NRPRGLWDV�SHUWDQLDQ�
\DQJ� DNDQ� GLNHPEDQJNDQ� SDGD� NDZDVDQ� GHQJDQ�
PHODNXNDQ�DQDOLVLV�GHVNULSWLI�WHUKDGDS�NHELMDNDQ GDUL�
SHUXVDKDDQ� GDQ� UHIHUHQVL� VRVLDO� VHNLWDU� NDZDVDQ�
SDVFDWDPEDQJ�� 6HGDQJNDQ� XQWXQ� SHPLOLKDQ� MHQLV�
WDQDPDQ� SDGD� NDZDVDQ� JUHHQ� EHOW GHQJDQ� � DQDOLVLV�
EHUGDVDUNDQ� SXQJJXQDDQ� IXQJVLRQDO� WDQDPDQ� EHUXSD�
IXQJVL�SHQJDPDQ�VWUXWXUDO���OLQJNXQJDQ�GDQ�HVWHWLND��

+DVLO� \DQJ� GLKDUDSNDQ� DGDODK� UDQFDQJDQ� ODQVNDS�
SDVFDWDPEDQJ� EDWXEDUD� VHEDJDL� NDZDVDQ� XQWXN�
SURJUDP� SHQXQMDQJ� NDZDVDQ� UHNODPDVL� GDQ�
SDVFDWDPEDQJ�� .DZDVDQ� LQL� MXJD� QDQWLQ\D� GDSDW�
GLNHPEDQJNDQ� PHQXMX� NDZDVDQ� KLMDX� �JUHHQ� EHOW��
GHQJDQ� NHELMDNDQ� \DQJ� PHQGXNXQJ� HILVLHQVL� GDQ�
SHUEDLNDQ�OLQJNXQJDQ�

8&$3$1�7(5,0$ .$6,+

'DODP�SHQ\XVXQDQ�SDSHU�LQL�WLGDN�WHUOHSDV�GXNXQJDQ�
GDUL� EHUEDJDL� SLKDN� NKXVXVQ\D� .HSDGD� 3URGL�
0DJLVWHU� 7HNQLN� 3HUWDPEDQDJDQ� 831� ³9HWHUDQ´
<RJ\DNDUWD��

'$)7$5�3867$.$

$OEDVUL�� $��� 3DHPERQDQ�� 6�$��� 0LOODQJ�� 6�� DQG�
0D
UXI��$�����������'HVDLQ�$JURIRUHVWUL�SDGD�
/DKDQ�.ULWLV�'L�'HVD�.D\X�/RH�.HFDPDWDQ�
%DQWDHQJ� .DEXSDWHQ� %DQWDHQJ� -XUQDO�
(FRJUHHQ� ������SS�������

%DUJDZD�� :�6��� �������� 5HNODPDVL� � GDQ��
3DVFDWDPEDQJ� (GLVL� .HWLJD�� 831� � 9HWHUDQ�
<RJ\DNDUWD�

&DK\DQL��6�1��� ������� 3HUHQFDQDDQ� /DQVNDS�3DVFD�
7DPEDQJ� 1LNHO� 37� ,QFR� 6HEDJDL� .DZDVDQ�
(NRZLVDWD� 'L� 6RURZDNR� .DEXSDWHQ� /XZX�

7LPXU� 6XODZHVL� 6HODWDQ�� 'HSDUWHPHQ�
$UVLWHNWXU�/DQVNDS��)DNXOWDV�3HUWDQLDQ�,3%��
%RJRU�

&DYHQGHU�� 1�� 6�� %\UG�� &�/�� %HFKWROGW DQG -�0��
%DXPDQ����������9HJHWDWLRQ�&RPPXQLWLHV�RI�
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