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6\DKUXO�

)DNXOWDV� 7DUEL\DK� GDQ�,OPX� .HJXUXDQ� ,$,1�.HQGDUL�

HPDLO�� V\DKUXO�VWDLQ#JPDLO�FRP�
�

$EVWUDN�

(NVLVWHQVL� VHEXDK� SHUJXUXDQ� WLQJJL� VHEDJDL� SHORSRU� SHQGLGLNDQ� GDQ�
SHQJHPEDQJDQ� LOPX� SHQJHWDKXDQ� GDQ� WHNQRORJL� PHQV\DUDWNDQ� UHVSRQ� \DQJ�

WLQJJL� WHUKDGDS� SHUXEDKDQ� ]DPDQ�6DODK� VDWX� EHQWXNQ\D� DGDODK� WUDQVIRUPDVL�
NHOHPEDJDDQ� GLVHEDENDQ� PRGHO� NHOHPEDJDDQ� \DQJ� ODPD� WLGDN� PDPSX� ODJL�

PHQJDNRPRGDVL� WXQWXWDQ� SHUNHPEDQJDQ�+DO� LQL� PHQMDGL� WDQWDQJDQ� VHPXD�
SHUJXUXDQ� WLQJJL� WHUPDVXN� ,$,1� .HQGDUL�� 5LVHW� LQL� PHQJJXQDNDQ�
SHQGHNDWDQ� NXDOLWDWLI� XQWXN� PHQGDODPL� NHVLDSDQ� ,$,1� .HQGDUL� GDODP� SURVHV�

WUDQVIRPDVL� NHOHPEDJDDQ�� :DODXSXQ� VDDW� LQL� 67$,1� .HQGDUL� WHODK�
EHUWUDQVIRUPDVL� PHQMDGL� ,$,1� .HQGDUL�� WHWDSL� ULVHW� LQL� WHWDS� EHUPDQIDDW� �

VDODK� VDWXQ\D�� VHEDJDL� EDKDQ� SHUEDQGLQJDQ� GDODP� UDQJND� WUDQIRUPDVL�
NHOHPEDJDDQ� ,$,1� .HQGDUL� SDGD� WLQJNDW� \DQJ� OHELK� WLQJJL�� +DVLO� NDMLDQ� ULVHW�
LQL� PHQHPXNDQ� EDKZD� UXPXVDQ�UXPXVDQ� GDODP� 5HQFDQD� 6WUDWHJLV� ,$,1�

.HQGDUL� ���������� EHOXP� PHQXQMXNNDQ� NRQGLVL� HPSLULN� \DQJ�
VHVXQJJXKQ\D�'DWD� GDQ� LQIRUPDVL� \DQJ� YDOLG� VHMDWLQ\D� GLXQJNDSNDQ�

VHKLQJJD� GDSDW� PHQMDGL� FHUPLQ� \DQJ� EHUJXQD� GDODP� SHUXPXVDQ� ODQJNDK�
ODQJNDK� VWUDWHJLN�.RQGLVL� LQL� MXJD� PHQXQMXNNDQ� EDKZD� VHFDUD� LGHDO�
NHVLDSDQ� PHQJKDGDSL� WUDQVIRUPDVL� NHOHPEDJDDQ� VDQJDW� UHQGDK�%DKZD� DOLK�

VWDWXV� \DQJ� GLSHUROHK� FHQGHUXQJ� VHEDJDL� �EHUNDK� WDN� WHUGXJD�� DWDX� EOHVVLQJ�
LQ� GLVJXLVH�� 'DODP� UDQJND� PHQXMX� SHUJXUXDQ� WLQJJL� \DQJ� OHELK� NRPSHWLWLI� GL�

PDVD� GHSDQ� NHVLDSDQ� NHOHPEDJDDQ� VHFDUD� PHQ\HOXUXK� KDUXV� PHQMDGL�
SHUKDWLDQ� XWDPD��
�

.DWD�.XQFL�� .HUDQJND�.HVLDSDQ�� 7UDQVIRUPDVL�� 3HQGLGLNDQ� 7LQJJL� ��
�

� �
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7KH� H[LVWHQFH� RI� D� FROOHJH� DV�D�SLRQHHU�RI� HGXFDWLRQ�DQG�GHYHORSPHQW�RI�
VFLHQFH�DQG�WHFKQRORJ\�UHTXLUHV�D�KLJK�UHVSRQVH�WR�WKH�FKDQJLQJ�WLPHV��2QH�

IRUP�LV�WKH�LQVWLWXWLRQDO�WUDQVIRUPDWLRQ�FDXVHG�WKH�ROG�LQVWLWXWLRQDO�PRGHO�QR�
ORQJHU� DEOH� WR� DFFRPPRGDWH� WKH� GHPDQGV� RI� WKH� GHYHORSPHQW�� 7KLV� LV� D�
FKDOOHQJH� IRU� DOO� XQLYHUVLWLHV� LQFOXGLQJ� ,$,1� .HQGDUL�� 7KLV� VWXG\� XVHG� D�

TXDOLWDWLYH� DSSURDFK� WR� H[SORUH� WKH� UHDGLQHVV� RI� ,$,1� .HQGDUL� LQ� WKH�
SURFHVV� RI� LQVWLWXWLRQDO� WUDQVIRUPDWLRQ�� $OWKRXJK� WRGD\� 67$,1� KDV� EHHQ�

WUDQVIRUPHG� LQWR� ,$,1�.HQGDUL��EXW�WKLV�VWXG\�LV�VWLOO�XVHIXO�IRU�FRPSDULVRQ�
LQ� WKH� IUDPHZRUN�RI� WKH� LQVWLWXWLRQDO� WUDQVIRUPDWLRQ�RI� ,$,1�.HQGDUL�DW�D�
KLJKHU� OHYHO�� 7KH� UHVXOWV� RI� WKLV� VWXG\� IRXQG� WKDW� WKH� IRUPXODWLRQV� LQ� WKH�

VWUDWHJLF�SODQ�\HDUV�����������.HQGDUL�,$,1�GR�QRW�VKRZ�DFWXDO�HPSLULFDO�
FRQGLWLRQV��'DWD�DQG�YDOLG�LQIRUPDWLRQ�DFWXDOO\�GLVFORVHG�VR�WKDW�LW�FDQ�EH�D�

PLUURU�WKDW�LV�XVHIXO�LQ�WKH�IRUPXODWLRQ�RI�VWUDWHJLF�PHDVXUHV��7KLV�FRQGLWLRQ�
DOVR� VKRZV� WKDW� WKH� LGHDO� SUHSDUHGQHVV� RI� LQVWLWXWLRQDO� WUDQVIRUPDWLRQ� LV�
YHU\� ORZ�� 0RUHRYHU�� WKH� FKDQJH� RI� VWDWXV�REWDLQHG� WHQGV� WR�D�EOHVVLQJ� LQ�

GLVJXLVH��5HJDUGLQJ� WR�EH�PRUH� FRPSHWLWLYH�KLJKHU�HGXFDWLRQ�LQ�WKH�IXWXUH��
FRPSUHKHQVLYH�LQVWLWXWLRQDO�UHDGLQHVV� VKRXOG�EH�D�PDMRU�FRQFHUQ��

�
.H\ZRUGV��5HDGLQHV�)UDPH��7UDQVIRUPDWLRQ��+LJKHU�(GXFDWLRQ�

�

�
$�3(1'$+8/8$1�

� 3HUXEDKDQ� PHUXSDNDQ� NHQLVFD\DDQ� GDODP� NHKLGXSDQ�� SHUJDXODQ� GDQ�

LQWHUDNVL� PDQXVLD�� EDLN� VHFDUD� SHUVRQDO� PDXSXQ� NHORPSRNQ\D�%DJL�

NHORPSRN� PDQXVLD� \DQJ� EHUVLNDS� QULPR� DWDXSXQ� �MDEDUL\DK�� VHNDOLSXQ�

SHUXEDKDQ� WHWDS� WLGDN� WHUHODNNDQ� ZDODXSXQ� GDODP� NHFHSDWDQ� \DQJ� VDQJDW�

UHQGDK�6HEDOLNQ\D� SHUNXPSXODQ� \DQJ� VHFDUD� VHQJDMD� GLGLULNDQ� XQWXN�

PHQFDSDL� WXMXDQ� WHUWHQWX� PH\DNLQL� EDKZD� SHUXEDKDQ� \DQJ� VDQJDW� FHSDW� KDUXV�

GDSDW� GLODNXNDQ� GDODP� UDQJND� PHQMDZDE� SHUVRDODQ�SHUVRDODQ� WHUNDLW� GHQJDQ�

SHQFDSDLDQ� WXMXDQ� EHUVDPD�.HGXD� PRGHO� NHORPSRN� PDQXVLD� WHUVHEXW�

PHPLOLNL� VLNDS� GDQ� NH\DNLQDQ� EHUEHGD� DWDV� NHKLGXSDQQ\D�� WHWDSL� WLGDN� GDSDW�

PHQRODN� SHUXEDKDQ�.HORPSRN� SHUWDPD� PHQHULPD� SHUXEDKDQ� VHFDUD�

WHUSDNVD�� VHGDQJNDQ� \DQJ� NHGXD� PHQHULPD� VHFDUD� VDGDU� GDQ� PHQMDGLNDQQ\D�

VHFDUD�VDUDQD�SHUEDLNDQ� NXDOLWDV� KLGXS��

� &DUD� SDQGDQJ� SURJUHVLI� GDQ� SRVLWLI� DWDV� SHUXEDKDQ� WHODK� PHQMDGL�

WUHQG� GDODP� SHQJHORODDQ� RUJDQLVDVL�EDLN� SURILW� PDX� QRQ� SURILW�� 6DODK� VDWX�

FRQWRKQ\D� DGDODK� SHUXEDKDQ� WLWLN� WHNDQ� PDQDMHPHQ� PDQXVLD� �%DKDXGGLQ��

������� 3DGD� RUJDQLVDVL� QRQ� SURILW� VHSHUWL� SHUJXUXDQ� WLQJJL� MXJD� PHQJDODPL�
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NHFHQGHUXQJDQ� \DQJ� WLGDN� MDXK� EHUEHGD�� WUDQVIRUPDVL� WLGDN� KDQ\D� SDGD�

VWUXNWXU� GDQ� WDWD� NHOROD� �PLVDOQ\D� SDGD� �����DQ� WUDQVIRUPDVL� ,.,3� PHQMDGL�

8QLYHUVLWDV�� VHMDN� �����DQ� WUDQVIRUPDVL� 67$,1� PHQMDGL� ,$,1� PDXSXQ� ,$,1�

PHQMDGL� 8QLYHUVLWDV��� WHWDSL� PHQ\DQJNXW� SDQGDQJDQ� PDVD� GHSDQ� DWDX� YLVL�

�PLVDOQ\D� SHUXEDKDQ� YLVL� SHUJXUXDQ� WLQJJL� \DQJ� KDQ\D� GDODP� NRQWHNV�

SHQGLGLNDQ� SHQJDMDUDQ� PHQMDGL� 8QLYHUVLWDV� %HUEDVLV� 5LVHW� �5LVHW� %DVHG�

8QLYHUVLW\��� EDKNDQ� EHEHUDSD� SHUJXUXDQ� WLQJJL� \DQJ� PHQMDGL� &HQWHU� IRU�

([HOHQFH� WHODK� EHUJHUDN� OHELK� PDMX� PHQXMX� 8QLYHUVLWDV� %HUEDVLV�

.HZLUDXVDKDDQ� �(QWUHSUHQHXU� %DVHV� 8QLYHUVLW\��� 3HUNHPEDQJDQ� NHPDMXDQ�

\DQJ� VDQJDW� SHVDW� PHQ\HEDENDQ� SHUJXUXDQ� WLQJJL� KDUXV� EHUEHQDK� DJDU� GDSDW�

DGDSWLI� GDQ�PHUHVSRQ� VHFDUD�WHSDW�NHPDMXDQ� WHUVHEXW��

� ,$,1� .HQGDUL� PHUXSDNDQ� VDODK� VDWX� SHUJXUXDQ� WLQJJL� GL� EDZDK�

.HPHQWHULDQ� $JDPD� 5HSXEOLN� ,QGRQHVLD� \DQJ� ODKLU� GDODP� GLQDPLND�

SHUXEDKDQ� ]DPDQ� \DQJ� VDQJDW� FHSDW� WHUVHEXW�� 3URVHV� WUDQVIRUPDVL� SDQMDQJ�

GDUL� 6HNRODK� 7LQJJL� PHQMDGL� ,QVWLWXW� PHQXQMXNNDQ� EDKZD� OHPEDJD� LQL�

NXUDQJ� UHVSRQVLI� DWDV� SHUXEDKDQ�� 'LWDPEDK� ODJL� GHQJDQ� IDNWD� EDKZD�

PDV\DUDNDW� 6XODZHVL� 7HQJJDUD� \DQJ� PD\RULWDV� PHPHOXN� DJDPD� ,VODP�

�0HQXUXW� VHQVXV� WDKXQ� ����� SHPHOXN� DJDPD� ,VODP� GL� 6XODZHVL� 7HQJJDUD�

DGDODK� VHEHVDU� ���� GDUL� ���������� SHQGXGXN� DWDX� VHNLWDU� ����������

SHQGXGXN��� \DQJ� PHQXQWXW� SHQJHMDZDQWDKDQ� PDQGDW� ,$,1� .HQGDUL� VHEDJDL�

SHORSRU� GDODP� SHQGLGLNDQ� GDQ� NHDJDPDDQ�� 0HVNLSXQ� PHODOXL� PDVD� WXQJJX�

\DQJ� FXNXS� SDQMDQJ�� WUDQVIRUPDVL� NHOHPEDJDDQ� DNKLUQ\D� WHUMDGL� GDUL� 67$,1�

.HQGDUL� PHQMDGL� ,$,1� .HQGDUL�� )DNWD� LQL� PHQDULN� GLNDML� PHQJLQJDW�

WUDQVIRUPDVL� NHOHPEDJDDQ� WHODK� EDQ\DN� GLDODPL� ROHK� 67$,1� GL� GDHUDK� ODLQ�

VHSHUWL�� 0DODQJ� \DQJ� PHUXSDNDQ� SHUJXUXDQ� WLQJJL� ,VODP� DGD� OHYHO� VHNRODK�

WLQJJL� \DQJ� PHODNXNDQ� ORQFDWDQ� IHQRPHQDO�� 3HUJXUXDQ� WLQJJL� LQL� PHODNXNDQ�

ORQFDWDQ� GHQJDQ� PHQMDGL� 8QLYHUVLWDV� ,VODP� ,QGRQHVLD� 6XGDQ� �8,,6�� SDGD�

�����KLQJJD� PHQMDGL� 8QLYHUVLWDV� ,VODP� 1HJHUL� �8,1��0DODQJ� SDGD� -XQL� �����

EHUGDVDUNDQ� 6XUDW� .HSXWXVDQ� 3UHVLGHQ� 1R���� 7DQJJDO� ��� -XQL� ������

'HPLNLDQ� MXJD� 67$,1� *RURQWDOR\DQJ� PHODOXLQ\D� VHFDUD� UHODWLI� FHSDW��

67$,1� *RURQWDOR� DOLK� VWDWXV� PHQMDGL� ,$,1� *RURQWDOR� SDGD� ����� PHODOXL�

6XUDW� .HSXWXVDQ� 3UHVLGHQ� 5,� 1R���� WDQJJDO� ���RNWREHU�������'LSHUNXDW� ROHK�

6XUDW� .HSXWXVDQ� 0HQWHUL� $JDPD� 5,� 1R���� 7DKXQ� ����� WHQWDQJ� 2UJDQLVDVL�

GDQ� 7DWD� .HUMD� ,$,1� 6XOWDQ� $PDL� *RURQWDOR�6HODPD� WXMXK� EHODV� WDKXQ�

������������ PHQJDODPL� GLQDPLND� LQWHUQDO� PHQXMX� WUDQIRUPDVL� NHOHPEDJDDQ�

WHQWX� PHQLPEXONDQ� SHUWDQ\DDQ� PHQJDSD� WHUMDGL� WUDQVLVL� \DQJ� GHPLNLDQ�
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SDQMDQJ"GDQ� EDJDLPDQD� VHVXQJJXKQ\D� NHVLDSDQ� OHPEDJD� LQL� GDODP� SURVHV�

WUDQVIRUPDVL� RUJDQLVDVL�� �

� )RNXV� NDMLDQ� GDODP� WXOLVDQ� LQL� WHQWDQJ� �NHVLDSDQ� ,$,1� .HQGDUL� GDODP�

SURVHV� WUDQVIRUPDVL� NHOHPEDJDDQ��� 7HPD� LQL� GLDQJNDW� GDODP� UDQJND�

PHPEHULNDQ� OXNLVDQ� WHQWDQJ� NHUDQJND� LGHDO� PDXSXQ� SUDNWLV� WUDQVIRUPDVL�

NHOHPEDJDDQ� SDGD� VHEXDK� SHUJXUXDQ� WLQJJL�3HQJDODPDQ� ,$,1� .HQGDUL�

PHQDULN� GLSHUKDWLNDQ� NDUHQD� OHPEDJD� LQL� PHQJDODPL� VLNOXV� \DQJ� FXNXS�

SDQMDQJ� XQWXN� PHUDVDNDQ� DOLK� VWDWXV�� 'DODP� EHUEDJDL� GLVNXVL� IRUPDO� \DQJ�

GLDGDNDQ� WHUNDLW� DOLK� VWDWXV� WHUVHEXW� VHODOX� PHQLQJJDONDQ� SHUVHSVL� EDKZD�

NHUDQJND� LGHDO� XQWXN� SURVHV� WUDQVIRUPDVL� EHOXP� GDSDW� GLSHQXKL�� .RQGLVL� LQL�

PHQ\HEDENDQ� OHPEDJD� LQL� PHQJDODPL� PDVD� NHWLGDNSDVWLDQ� �XQFHUWDLQW\���

3DGD� VLVL� ODLQ� .HPHQWHULDQ� $JDPD� PHPEHUL� �DQJLQ� VHJDU�� WHQWDQJ�

SHQWLQJQ\D� DOLK� VWDWXV� WHUXWDPD� EDJL� 6HNRODK� 7LQJJL� $JDPD� ,VODP� \DQJ�

EHUNHGXGXNDQ� GL� ,EX� .RWD� 3URSLQVL�� 'DODP� NRQWHNV� LQL� 67$,1� .HQGDUL�

PHQGDSDWNDQ� SHOXDQJ� VHNDOLJXV� �WHNDQDQ��� 1DPSDNQ\D� EDKZD� WLP� DOLK� VWDWXV�

EHUXVDKD� PHQJLNXWL� JDPH� IORZ� \DQJ� GLPDLQNDQ� ROHK� NHPHQWHULDQ� GHQJDQ�

WHUXV�PHQHUXV� PHODNXNDQ� SHUEDLNDQ� LQVWXPHQ�� \DQJ� SDGD� JLOLUDQQ\D�

PHQJKDVLONDQ� DOLK� VWDWXV�� 5HQWHWDQ� IDNWD� WHUVHEXW� VHRODK� PHQMDGL� UDKPDW� WDN�

WHUGXJD� �EOHVVLQJ� LQ�GLVJXLVH���.DMLDQ� LQL� GLKDUDSNDQ� PHPEHUL� VXPEDQJDQ�

SHQJHWDKXDQ� WHQWDQJ� SHUOXQ\D� SHUVLDSDQ� VHMDN� GLQL� VHEXDK� SHUJXUXDQ� WLQJJL�

GDODP� PHQ\RQJVRQJ� SHUXEDKDQ� \DQJ� VDQJDW� FHSDW�3HUHQFDQDDQ� VNDOD� EHVDU�

DWDX� UHQFDQD� VWUDWHJLN� PHVWL� GLUXPXVNDQ� VHEDLN� PXQJNLQ� VHKLQJJD� EHWXO�

EHWXO� GDSDW� PHQJDJUHJDVL� NHSHQWLQJDQ� SHUXEDKDQ� SHUJXUXDQ� WLQJJL�� /HELK�

SHQWLQJ� ODJL� DGDODK� SRVLVL� WLP� PDQDMHPHQ� �SXQFDN�� WHQJDK�� EDZDK�� \DQJ�

PHVWL� IRNXV�SDGD�DJHQGD�DJHQGD� EHVDU�OHPEDJD�� WLGDN� WHUMHEDN�SDGD�UXWLQLWDV�� ����

�

&��.$-,$1�3867$.$�

� ���3HUXEDKDQ� .HRUJDQLVDVLDQ�

� 3HUXEDKDQ� RUJDQLVDVL� WHODK� PHQMDGL� WHPD� NDMLDQ� GL� NDODQJDQ� SHJLDW�

PDQDMHPHQ� PDXSXQ� ELVQLV�6HEDJDL� VHEXDK� YDULDEHO� GDODP� VLVWHP�

NHRUJDQLVDVLDQ�� SHUXEDKDQ� RUJDQLVDVL� WHQWX� VDOLQJ� EHUNDLWDQ� GHQJDQ� YDULDEHO�

ODLQQ\D�'DODP� VWXGLQ\D� 'DUWR� PHQHPXNDQ� UHODVL� DQWDUD� WUDQVIRUPDVL�

RUJDQLVDVL� GHQJDQ� WUDQVIRUPDVL� EXGD\D� RUJDQLVDVL�%DKZD� WDKDSDQ� SHQWLQJ�

GDODP� WUDQVIRUPDVL� RUJDQLVDVL� DGDODK� WUDQVIRUPDVL� EXGD\D� RUJDQLVDVL� �'DUWR��

������3HQJDODPDQ� /HPEDJD� $GPLQLVWUDVL� 1HJDUD� �/$1�� VHEDJDLPDQD�

GLMHODVNDQ� 'DUWR� GL� DWDV� PHQXQMXNNDQ� EDKZD� QLODL�QLODL� \DQJ� GLDQXW�
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RUJDQLVDVL� PHQMDGL� IDNWRU� SHQWLQJ� GDODP� WUDQVIRUPDVL� RUJDQLVDVL�1LODL�QLODL�

\DQJ� EHUVLIDW� PHQJKDPEDW� PHVWL� GLJDQWL� GHQJDQ� QLODL�QLODL� EDUX�3DGD� WLQJNDW�

\DQJ� OHELK� SUDNWLV� DGDODK� SHUXEDKDQ� SHULODNX�� PHQLQJJDONDQ� NHELDVDDQ� ODPD�

\DQJ� EXUXN� GDQ� PXODL� PHODNXNDQ� NHELDVDDQ� EDUX� \DQJ� OHELK� EDLN�+DO� LQL�

VHODUDV� GHQJDQ� NDLGDK� 8VKXO� )LTLK� �DOPXKDID]KDWX� 
DODO� TDGLLPLO� VKDDOLKL�

ZDO� DNKG]X� ELO� MDGLLGLO� DVKODK��� 3URVHV� PHODNXNDQ� SHUXEDKDQ� GLODNXNDQ�

PHODOXL� WDKDSDQ� SHQFDLUDQ� �XQIUHH]LQJ��� SHUXEDKDQ� �FKDQJH��� GDQ� SHPEHNXDQ�

NHPEDOL� �UHIUHH]LQJ�� �:LQDUGL�� ������� 3DUD� SHJLDW� RUJDQLVDVL� PHVWL� XUXQ�

UHPEXJ� PHQHPXNDQ� QLODL�QLODL� EDUX� VHEDJDL� SHQJJDQWL� QLODL�QLODL� ODPD� \DQJ�

VXGDK� RXW� RI� GDWH�� NHPXGLDQ� PHQHUDSNDQQ\D� SDGD� VHOXUXK� OHYHO�

RUJDQLVDVL�'DODP� NRQWHNV� LQL� NHSHPLPSLQDQ� PHPHJDQJ� NXQFL� SHQWLQJ�

VHEDJDLPDQD� WHPXDQ� 8WDPL� EDKZD� SHUXEDKDQ� RUJDQLVDVL� VDQJDW� GLSHQJDUXKL�

ROHK� NHSHPLPSLQDQ� �6HW\DQLQJVLK�� �������

� 3HUXEDKDQ� \DQJ� PHQMDGL� WXQWXWDQ� GDODP� RUJDQLVDVL� PHVWL� GDSDW�

GLNHOROD� GHQJDQ� EDLN� VHKLQJJD� EHUPDQIDDW� GDODP� SHQFDSDLDQ� WXMXDQ��

6XSULKDWPL� PHQJXQJNDSNDQ� EDKZD� PHODOXL� SHQJHORODDQ� SHUXEDKDQ� VHEXDK�

RUJDQLVDVL� DNDQ� EHNHUMD� OHELK� HIHNWLI� GDQ� HILVLHQ�� 8QWXN� GDSDW� PHQJHOROD�

SHUXEDKDQ� GHQJDQ� EDLN� VDQJDW� SHQWLQJ� PHQJHQDO� NHNXDWDQ� HNVWHUQDO�

�NDUDNWHULVWLN� GHPRJUDILV�� WHNQRORJL�� SHUXEDKDQ� SDVDU� GDQ� VRVLDO�SROLWLN�� GDQ�

NHNXDWDQ� LQWHUQDO� �VWUDWHJL� RUJDQLVDVL�� PXQFXOQ\D� SHUDODWDQ� EDUX�� GDQ� VLNDS�

NDU\DZDQ��� 6XSULKDWPL� PHQJHPXNDNDQ� SDQGDQJDQ� GDUL� %XUQHV� WHQWDQJ�

SHUXEDKDQ� NHRUJDQLVDVLDQ� VHEDJDL� SURGXN� GDODP� WLJD� SURVHV�� \DNQL�� SURVHV�

SLOLKDQ�� SURVHV� OLQWDVDQ�� GDQ� SURVHV� SHUXEDKDQ� �6XSULKDWPL�� ������� 6DUL� GDQ�

,EUDKLP� GDODP� VWXGL� PHUHND� GL� .RUDQ� 5LDX� PHQHPXNDQ� EDKZD� LPSOHPHQWDVL�

PDQDMHPHQ� SHUXEDKDQ� GDODP� UDQJND� SHQJHPEDQJDQ� RUJDQLVDVL� GDSDW�

GLODNVDQDNDQ� GHQJDQ� PHODNXNDQ� SHUXEDKDQ� SDGD� WLQJNDW� LQGLYLGXDO��

NHORPSRN� GDQ� RUJDQLVDVL� �0HULDQ�� DQG� ,EUDKLP�� ������� 0DQDMHPHQ�

SHUXEDKDQ� PHQJKDGLUNDQ� SHQJDUXK� EHVDU� GDODP� VLVWHP� RUJDQLVDVL� VHSHUWL�

JD\D�NHSHPLPSLQDQ�� PRWLYDVL� NHUMD�GDQ�NLQHUMD� �$ULIDQD�� �����������

� 6LVL� \DQJ� WLGDN� ELVD� GLKLQGDUL� GDODP� SURVHV� WUDQVIRUPDVL� RUJDQLVDVL�

DGDODK� NRQIOLN� \DQJ� ELDVDQ\D� GLDZDOL� GDUL� NHWLGDNVLDSDQ� HOHPHQ�HOHPHQ�

WHUWHQWX� GL� GDODP� RUJDQLVDVL� XQWXN� PHQHULPD� SHUXEDKDQ�� 6DODK� VDWX� WDZDUDQ�

GDODP� SHQGHNDWDQ� NRQIOLN� VHSHUWL� LQL� DGDODK� 3HQJHPEDQJDQ� RUJDQLVDVL�

�RUJDQL]DWLRQDO� GHYHORSPHQW�2'��� %HEHUDSD� DKOL� PHQJHPXNDNDQ� SHQGDSDW�

\DQJ� EHUEHGD� VHSHUWL� )UHG� /XWKDQV� PHPDQGDQJ� 32�2'� � VHEDJDL� SHQGHNDWDQ�

PRGHUQ� GDODP� PDQDMHPHQ� WHUKDGDS� SHUXEDKDQ� GDQ� SHUNHPEDQJDQ� RUJDQLVDVL�



�

-XUQDO�$O�7D¶GLE� 9RO����1R�����-DQXDUL�-XQL� ������

����
�

GDUL� VXGXW� VXPEHU� GD\D� PDQXVLD�� :HUUHQ� *�� %HQQLV� PHOLKDW� EDKZD� 32�2'�

PHUXSDNDQ� UHVSRQ� WHUKDGDS� SHUXEDKDQ� \DQJ� EHUKXEXQJDQ� GHQJDQ� VHJL�

SHQGLGLNDQ� \DQJ� NRPSOHNV� XQWXN� PHUXEDK� NH\DNLQDQ�� VLNDS�� QLODL�QLODL� GDQ�

VWUXNWXU� RUJDQLVDVL�� DJDU� PDPSX� PHQJDGSWDVL� VHFDUD� EDLN� WHNQRORJL� EDUX��

SHUXEDKDQ� \DQJ� GLOD\DQL� GDQ� WDQWDQJDQ�WDQWDQJDQ� GL� GDODP� SHUXEDKDQ� \DQJ�

UXPLW� WHUVHEXW�� $GDSXQ� :HQGHO� /�� )UHQFK� GDQ� &HFLO� +�� %HOO�� -U� EHUSHQGDSDW�

EDKZD� 32�2'� DGDODK� XVDKD� MDQJND� SDQMDQJ� XQWXN� PHQLQJNDWNDQ�

NHPDPSXDQ� VHEXDK� RUJDQLVDVL� GDODP� PHPHFDKNDQ� PDVDODK� GDQ� SURVHV�

SHPEDUXDQ�� WHUXWDPD� PHODOXL� PDQDMHPHQ� GDQ� NHUMDVDPD� \DQJ� OHELK� HIHNWLI�

VHEDJDL� EXGD\D� \DQJ� GLNHPEDQJNDQ� GDODP� RUJDQLVDVL� �1DZDZL�� �������

3XUKDQWDUD� PHQJHPXNDNDQ� EDKZD� VHVHRUDQJ� \DQJ� PHPXVDWNDQ� SHUKDWLDQ�

GDODP� SHQJHPEDQJDQ� RUJDQLVDVL� PHVWL� PHPSHUKDWLNDQ� HOHPHQ�HOHPHQ�

NUHDWLILWDV� GL� GDODP� RUJDQLVDVL�'LEXWXKNDQ� SLNLUDQ�SLNLUDQ� FHUGDV� WHUNDLW�

JDPEDUDQ� PDVDODK�� SHQJXPSXODQ� LQIRUPDVL�� SHPLNLUDQ� LQWHQVLI�� KDPEDWDQ�

GDQ�VHEDJDLQ\D� �3XUKDQWDUD�� �������

�

���7UDQVIRUPDVL� 3HUJXUXDQ� 7LQJJL�

� 6RILDQ� (IIHQGL� PHQ\DWDNDQ� EDKZD� 3HUJXUXDQ� WLQJJL� PHQJDODPL�

WDQWDQJDQ� EHVDU� VHMDN� WHUMDGLQ\D� JOREDOLVDVL� HNRQRPL� GDQ� UHYROXVL� WHNQRORJL�

LQIRUPDVL�'DODP� NRQGLVL� GHPLNLDQ�� SHUJXUXDQ� WLQJJL� PHQGDSDW� WXQWXWDQ�

EHVDU� XQWXN� GDSDW� PHPEHULNDQ� VROXVL� DWDV� SHUPDVDODKDQ� \DQJ� GLKDGDSL� ROHK�

PDV\DUDNDW�7HUNDLW� GHQJDQ� WXJDVQ\D� SHUJXUXDQ� WLQJJL� GLWXQWXW� XQWXN�

PHODNXNDQ� SURGXNVL� LOPX� GDQ� WHNQRORJL� \DQJ� UHOHYDQ� GHQJDQ� SHUVRDODQ�

PDV\DUDNDW� NRQWHPSRUHU�� /HELK� ODQMXW� (IIHQGL� PHQJHPXNDNDQ� SHUXEDKDQ�

VHNDOLJXV� WDQWDQJDQ� \DQJ� GLKDGDSL� SHUJXUXDQ� WLQJJL� ,QGRQHVLD� DGDODK��

SHPELD\DDQ� SHPHULQWDK� WHUKDGDS� SHQGLGLNDQ� WLQJJL� DNDQ� VHPDNLQ� EHUNXUDQJ��

SHUXEDKDQ� SRSXODVL� FDORQ� PDKDVLVZD� GDQ� GLVSDULWDV� DQWDU� GDHUDK� �(IIHQGL��

�������

� .RQGLVL� \DQJ� GLNHPXNDNDQ� (IIHQGL� GL� DWDV� OHELK� WHUWXMX� SDGD�

SHUJXUXDQ� WLQJJL� XPXP� GL� EDZDK� NHPHQWHULDQ� SHQGLGLNDQ�:DODXSXQ�

GHPLNLDQ�� SHUJXUXDQ� WLQJJL� NHDJDPDDQ� GL� EDZDK� .HPHQWHULDQ� $JDPD� WLGDN�

MDXK� EHUEHGD� NRQGLVLQ\D�-LND� SHUJXUXDQ� WLQJJL� \DQJ� PHQMDGL� SXVDW�

NHXQJJXODQ� VDMD� WHUXVLN� GHQJDQ� SHUXEDKDQ� JOREDO�� DSDODJL� SHUJXUXDQ� WLQJJL�

DJDPD� \DQJ� PDVLK� GLDQJJDS� VHEDJDL� SHUJXUXDQ� WLQJJL� NHODV� GXD�7HQWX�

WDQWDQJDQ� \DQJ� GLKDGDSL� ROHK� 3HUJXUXDQ� 7LQJJL� .HDJDPDDQ� VXQJJXK� EHVDU��
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EXNDQ� VDMD� \DQJ� EHUDGD� GL� ZLOD\DK� \DQJ� MDXK� GDUL� -DNDUWD�6HKLQJJD� NHVLDSDQ�

NHOHPEDJDDQ� VHFDUD�NRPSUHKHQVLI� PXWODN� GLEXWXKNDQ��

�

'��0(72'(�3(1(/,7,$1�

� 8QWXN� PHQMDZDE� SHUPDVDODKDQ�� SHQGHNDWDQ� NXDOLWDWLI� GLJXQDNDQ�

GDODP� ULVHW� LQL� GHQJDQ� PHWRGH� DQDOLVLV� NDVXV�� 3HQHOLWL� VHEDJDL� LQVWUXPHQ�

EHUXSD\D� PHQGDODPL� IHQRPHQD�IHQRPHQD� \DQJ� WHUNDLW� GHQJDQ� NHVLDSDQ�

,$,1� .HQGDUL� GDODP� SURVHV� WUDQVIRUPDVL� NHOHPEDJDDQ�� .DUHQDQ\D� GXNXQJDQ�

WHNQLN� REVHUYDVL� WHUOLEDW�� ZDZDQFDUD� PHQGDODP�� GDQ� SHQGDODPDQ� WHUKDGDS�

GRNXPHQ� VDQJDW� SHQWLQJ�� ,QIRUPDQ� NXQFL� \DQJ� WHUSLOLK� DGDODK� WLP� DOLK� VWDWXV��

GHQJDQ� DVXPVL� EDKZD� PHUHND� GDSDW� PHPEXND� MDODQ� XQWXN� PHQGDSDW�

LQIRUPDVL� \DQJ� OHELK� EDQ\DN� GDQ� EHUNXDOLWDV�� 'RNXPHQ� \DQJ� PHQMDGL� EDKDQ�

NDMLDQ� DGDODK� 5HQFDQD� 6WUDWHJLV� �5(1675$�� ,$,1� .HQGDUL� �����

�����-DPLQDQ� NHVDKLKDQ� GDWD� GLSHUROHK� PHODOXL� SHUSDQMDQJDQ� SHQJDPDWDQ��

SHQLQJNDWDQ� NHWHNXQDQ�� PHPEHU� FKHFN�� WULDQJJXODVL�� GDQ� XML� NHWHUDOLKDQ� GDQ�

FRPILUPDELOLW\��

�

(��,'($/,7$6� .(6,$3$1� 75$16)250$6,�.(/(0%$*$$1�

,$,1�.(1'$5,�

� � .HVLDSDQ� VHEXDK� OHPEDJD� XQWXN� PHODNXNDQ� WUDQVIRUPDVL� GDSDW�

GLOLKDW� GDUL� NHVLDSDQ� SHUDQJNDW� OXQDN� �VRIWZDUH�� GDQ� SHUDQJNDW� NHUDVQ\D�

�KDUGZDUH��3HUDQJNDW� OXQDN� PHQFDNXS� SD\XQJ� KXNXP�� NHELMDNDQ�� PDXSXQ�

DWXUDQ� PDLQ�6HGDQJNDQ� SHUDQJNDW� NHUDQJND� PHQ\DQJNXW� LQIUDVXWUXNWXU��

6HFDUD� VSHVLILN� SHUDQJNDW� OXQDN� \DQJ� GDSDW� GLWHODDK� XQWXN� PHQJHWDKXL�

NHVLDSDQ� WUDQVIRUPDVL� RUJDQLVDVL� GL� ,$,1� .HQGDUL� DGDODK� GRNXPHQ� 5HQFDQD�

6WUDWHJLV� ���������� ��5HQVWUD� ,$,1� .HQGDUL� ���������� PHUXSDNDQ� UHYLVL�

DWDV� 5HQVWUD� 67$,1� .HQGDUL� ������������ %HUGDVDUNDQ� NDMLDQ� GRNXPHQ�

GDSDW� GLNHPXNDNDQ� EHEHUDSD� DVSHN� \DQJ� PHQMDGL� SHQDQGD� NHVLDSDQ�

WUDQVIRUPDVL� NHOHPEDJDDQ� VHEDJDL� EHULNXW��

���0XWX�GDQ�.LQHUMD� ,QVWLWXVL�

3HQLQJNDWDQ� PXWX� GDQ� NLQHUMD� DNDGHPLN� PHUXSDND� VDODK� VDWX� IRNXV�

SDGD� LPSOHPHQWDVL� NHELMDNDQ� SHQGLGLNDQ� SDGD� 5HQVWUD� 67$,1� .HQGDUL�

����������&DSDLDQ� NLQHUMD� GDODP� ELGDQJ� SHQLQJNDWDQ� PXWX� NLQHUMD�

SHQGLGLNDQ� GLWXQMXNNDQ� ROHK� EHUEDJDL� LQGLNDWRU� FDSDLDQ� VHSHUWL�

SHQ\HPSXUQDDQ� NXULNXOXP�� SHQJHPEDQJDQ� VWDQGDU� PXWX� DNDGHPLN�� GDQ�

PRQLWRULQJ� SHPEHODMDUDQ� �'5HQVWUD� ,$,1�.HQGDUL� ������������
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���/D\DQDQ�0DKDVLVZD�

/D\DQDQ� NKXVX� MXJD� GLEHULNDQ� NHSDGD� PDKDVLVZD� \DQJ� EHUSUHVWDVL�

DWDX� PHPLOLNL� PLQDW� NKXVXV�� EDLN� GDODP� EHQWXN� NXULNXOXP� \DQJ� IOHNVLEHO�

PDXSXQ� ELPELQJDQ� \DQJ� EHUVLIDW� LQGLYLGXDO� VHKLQJJD� \DQJ� EHUVDQJNXWDQ�

GDSDW� OHELK� FHSDW� OXOXV� GDUL� UDWD�UDWD� PDKDVLVZD� ODLQQ\D�� 'DPSDNQ\D�� UDWD�

UDWD� ,3.� PDKDVLVZD� SDGD� SURJUDP� VDUMDQD� �6��� WHUXV� PHQLQJNDW� PHQMDGL� �����

&DSDLDQ� LQL� PHOHELKL� WDUJHW� 5HQVWUD� \DQJ� PHQDUJHWNDQ� ,3.� PDKDVLVZD� �����

/D\DQDQ� NHSDGD� PDKDVLVZD� WHUNDLW� SURJUDP� DNDGHPLN� MXJD� GLODNXNDQ�

PHODOXL� SHQLQJNDWDQ� SHOD\DQDQ� SHUSXVWDNDDQ� XQWXN� PDKDVLVZD� GDQ� GRVHQ��

VHUWD� SHPDQIDDWDQ� MDULQJDQ� LQIRUPDWLRQ� WHFKQRORJ\� �,7�� XQWXN� PHQFDUL� GDQ�

PHQHPXNDQ� LQIRUPDVL� SHQWLQJ� WHUNDLW� GHQJDQ� WXJDV�WXJDV� SHUNXOLDKDQ�XSD\D�

PHQLQJNDWNDQ� PXWX� GDQ� OD\DQDQ� DNDGHPLN� GLODNXNDQ� OHZDW� SHPDQIDDW�

OD\DQDQ� LQWHUQHW� EDJL� FLYLWDV� DNDGHPLND� GDQ� WHQDJD� DGPLQLVWUDVL� OHPEDJD��

GDQ� WHUEDQJXQQ\D� LQIUDVWUXNWXU� ,7� \DQJ� PHQJKXEXQJNDQ� VHOXUXK� XQLW� GL�

NDPSXV� GHQJDQ� WLQJNDW� NHDPDQDQ� \DQJ� FXNXS� WLQJJL� �5HQVWUD� ,$,1� .HQGDUL�

������������

���6RFLDO�'HPDQG�

8QWXN� PHPHQXKL� WXQWXWDQ� GDQ� NHEXWXKDQ� PDV\DUDNDW�� VHUWD� XQWXN�

PHQLQJNDWNDQ� GD\D� VDLQJ�� SDGD� SHULRGH� LPSOHPHQWDVL� 5HQVWUD� ����������

67$,1� .HQGDUL� WHODK� PHPEXND� 3URJUDP� 6WXGL� 3HQGLGLNDQ� *XUX� 5DXGKDWXO�

$WKIDO� �3*5$��� 3HQGLGLNDQ� *XUX� 0DGUDVDK� ,EWLGDL\DK� �3*0,��� ,OPX� $O�

4XU
DQ� GDQ� 7DIVLU� �,47��� ,OPX� +DGLWV� �,+'��� 0DQDMHPHQ� 'DNZDK� �0'�� GDQ�

3DVFDVDUMDQD� �6��� 3URJUDP� 6WXGL� 0DQDMHPHQ� 3HQGLGLNDQ� ,VODP� GHQJDQ� IRNXV�

NDMLDQ� 0DQDMHPHQ� GDQ� .HSHPLPSLQDQ� ,VODP� �5HQVWUD� ,$,1� .HQGDUL� �����

�������

���.HUMDVDPD� GDQ�.HPLWUDDQ�

.HUMDVDPD� NHOHPEDJDDQ� GDODP� ELGDQJ� DNDGHPLN� GHQJDQ� SHUJXUXDQ�

WLQJJL� GDQ� OHPEDJD� ODLQ� EDLN� GL� GDODP� PDXSXQ� GL� OXDU� QHJHUL� WHUXV�

EHUWDPEDK�� 'L� NDODQJDQ� SHQJHOROD� XQLYHUVLWDV� WHODK� WXPEXK� NHLQJLQDQ� XQWXN�

JR� LQWHUQDWLRQDO� GHQJDQ� WHUXV� PHQLQJNDWNDQ� VWDQGDU� PXWX� GDQ� EHNHUMDVDPD�

GHQJDQ� SHUJXUXDQ� WLQJJL� ODLQ� GL� OXDU� QHJHUL� EDLN� GDODP� EHQWXN� YROXQWHHU�

SURJUDP��0LVDOQ\D� NHUMDVDPD� GHQJDQ� 8QLYHUVLW\� 2I� &DQEHUUD� $XVWUDOLD� \DQJ�

PHQJXWXV� SURIHVRUQ\D� XQWXN� PHQGLDJQRVD� SURVHV� SHUNXOLDKDQ� GL� 67$,1�

.HQGDUL� VHODPD� �� EXODQ�� ODOX� PHPEHULNDQ� VROXVL� SHPEHODMDUDQ� \DQJ� WHUEDLN�

XQWXN� GLWHUDSNDQ� GL� NDPSXV� 67$,1� .HQGDUL� �5HQVWUD� ,$,1� .HQGDUL� �����

�������
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���6WDQGDU�0XWX�

5HQVWUD� ���������� SURJUDP� LQWHUQDVLRQDOLVDVL� SDGD� ELGDQJ� DNDGHPLN�

PXODL� GLODNXNDQ� GHQJDQ� PHQHUDSNDQ� VWDQGDU� PXWX� PDQDMHPHQ� ,62�

������������ SDGD� EHUEDJDL� XQLW� NHUMD�� 0LQLPDO� WHODK� PHQ\XVXQ� 6WDQGDUG�

2SHUDWLQJ� 3URVHGXUHV� �623�� SDGD� WLQJNDW� XQLW� GDQ� MXUXVDQ�8QWXN� PHODNXNDQ�

XSD\D� SHQMDPLQDQ� PXWX� DNDGHPLN� GDQ� PXWX� PDQDMHPHQ�� SLPSLQDQ� OHPEDJD�

PHPLOLNL� NRPLWPHQ� VDQJDW� NXDW� GDQ� GLZXMXGNDQ� GDODP� NHELMDNDQ� PXWX� GDQ�

VLVWHP� SHQMDPLQDQ� PXWX�� 3HQMDPLQDQ� PXWX� 67$,1� .HQGDUL� VHFDUD� LQWHUQDO�

EHUDGD� GL� EDZDK� NRRULQDVL� 3XVDW� 3HQMDPLQDQ� 0XWX� �3�0�� GDQ� VHFDUD�

HNVWHUQDO� PHOLEDWNDQ� %DGDQ� $NUHGLWDVL� 1DVLRQDO� 3HQGLGLNDQ� 7LQJJL� �%$1�

37�� GDQ�DWDX� OHPEDJD� ODLQ� \DQJ� NRPSHWHQ�� %DLN� VWUDWHJL� PDXSXQ� SURVHV�

SHQMDPLQDQ� PXWX� LQWHUQDO� 67$,1� .HQGDUL� PHQJDFX� SDGD� SHGRPDQ�

SHQMDPLQDQ� PXWX� \DQJ� GLWHWDSNDQ� ROHK� 'LUHNWRUDW� -HQGHUDO� 3HQGLGLNDQ�

7LQJJL�� .HPHQWHULDQ� 3HQGLGLNDQ� 1DVLRQDO� GDQ� 'LUHNWRUDW� -HQGHUDO�

3HQGLGLNDQ� ,VODP�� .HPHQWHULDQ� $JDPD� �5HQVWUD� ,$,1�.HQGDUL� ������������

���-DPLQDQ� 0XWX�

3HQMDPLQDQ� PXWX� \DQJ� GLODNXNDQ� SDGD� UHQWDQJ� ZDNWX� ����������

EHUXSD� NHJLDWDQ� PHPIDVLOLWDVL� SHQMDPLQDQ� PXWX�� PHODNXNDQ� PRQLWRULQJ� GDQ�

HYDOXDVL� LQWHUQDO�� PHQ\XVXQ� SDQGXDQ� HYDOXDVL� GLUL�� SHODWLKDQ� SHQ\XVXQDQ�

LQGHNV� NLQHUMD� GRVHQ� GDQ� SHJDZDL�� GDQ� PHQJDGDNDQ� SHODWLKDQ� SHQ\XVXQDQ�

PDQXDO� PXWX�� 6HOXUXK� SURJUDP� GDQ�DWDX� NHJLDWDQ� SHQMDPLQDQ� \DQJ�

GLUHQFDQDNDQ� GDSDW� GLODNVDQDNDQ� GHQJDQ� FDSDLDQ� NLQHUMD� ������ 7HUGDSDW�

VHMXPODK� LVX� VWUDWHJLV� XQWXN� PHQMDGL� IRNXV� SHUKDWLDQ� SDGD� WDKXQ� \DQJ� DNDQ�

GDWDQJ�� \DNQL� SHQLQJNDWDQ� SHPDKDPDQ� FLYLWDV� DNDGHPLND� WHUKDGDS�

SHQWLQJQ\D� PXWX�� NHWHUOLEDWDQ� SHPDQJNX� NHSHQWLQJDQ� LQWHUQDO� GDODP�

SHQMDPLQDQ� PXWX�� NDSDVLVWDV� WLP� SHQMDPLQ� PXWX� XQLW� GDVDU� GDODP�

PHODNVDQDNDQ� SURVHV� SHQMDPLQDQ� PXWX�� SHQMDPLQDQ� PXWX� HNVWHUQDO� \DQJ�

EXNDQ� KDQ\D� ROHK� %$1�37� WHWDSL� MXJD� OHPEDJD� DNUHGLWDVL� ODLQ� VHSHUWL� ,62��

SHQMDPLQDQ� PXWX� EHUEDVLV� SHQHOLWLDQ�� GDQ� MHMDULQJ� GHQJDQ� SHUJXUXDQ� WLQJJL�

QDVLRQDO� GDQ�LQWHUQDVLRQDO� ��5HQVWUD� ,$,1�.HQGDUL� ������������

���3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ� ,OPX�

.HVHULXVDQ� 67$,1� .HQGDUL� GDODP� PHQLQJNDWNDQ� PXWX� SHQHOLWLDQ�

WHUJDPEDU� GDODP� NHEHUKDVLODQ� PHQLQJNDWNDQ� NHPDPSXDQ� GRVHQ� GDODP�

PDQDMHPHQ� GDQ� PHWRGRORJL� SHQHOLWLDQ� VHUWD� SHPEXDWDQ� SURSRVDO� SHQHOLWLDQ�

EHUPXWX�3HQHOLWLDQ� NRPSHWLWLI� LQWHUQDO� GDODP� NXUXQ� 5HQVWUD� ����������

EHUMDODQ� WHODK� PHQGDQDL� VHEDQ\DN� ��������� ��������� ��������� ���������
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��������� ��������6HGDQJNDQ� SHQHOLWLDQ� NRPSHWLWLI� \DQJ� GLGDQDL� ROHK� SLKDN�

HNVWHUQDO� VHODOX� PHQLQJNDW� MXPODKQ\D� GDUL� WDKXQ� NH� WDKXQ�� 'HPLNLDQ� SXOD�

NHUMDVDPD� GHQJDQ� OHPEDJD� ODLQ� GDODP� ELGDQJ� SHQHOLWLDQ�� WHUXV� PHPEHULNDQ�

NHSHUFD\DDQ� NHSDGD� GRVHQ�GRVHQ� 67$,1� .HQGDUL� XQWXN� PHQHOLWL� SRWHQVL� GDQ�

SURJUDP� \DQJ� GLEXWXKNDQ� GDHUDK� DWDX� OHPEDJD� WHUVHEXW�� .HEHUKDVLODQ� LQL�

EHULPSOLNDVL� WHUKDGDS� SHQLQJNDWDQ� MXPODK� DUWLNHO� GDQ� KDVLO� SHQHOLWLDQ� \DQJ�

GLSXEOLNDVL� VHFDUD� QDVLRQDO� GDQ� LQWHUQDVLRQDO�� 1DPXQ� GHPLNLDQ�� PHQJLQJDW�

EHOXP� GLSHUROHKQ\D� KDN� DWDV� NHND\DDQ� LQWHOHNWXDO� �+.,��� PDND� XVDKD�

LQRYDWLI� XQWXN� PHZXMXGNDQ� XQLYHUVLWDV� \DQJ� OHDGLQJ� DQG� RXWVWDQGLQJ� GDODP�

ELGDQJ� DNDGHPLN�� SHQHOLWLDQ� GDQ� SHQJDEGLDQ� NHSDGD� PDV\DUDNDW� PDVLK� KDUXV�

WHUXV� GLWLQJNDWNDQ� GDQ� PHQGRURQJ� SDUD� GRVHQ� XQWXN� PHPSHUROHK� +.,�

GLPDNVXG� �5HQVWUD� ,$,1�.HQGDUL� ������������

���3HQJDEGLDQ� .HSDGD�0DV\DUDNDW�

,PSOHPHQWDVL� NHELMDNDQ� SHQJDEGLDQ� NHSDGD� PDV\DUDNDW� GLDUDKNDQ�

XQWXN� PHZXMXGNDQ� SHQJDEGLDQ� \DQJ� EHUPXWX� GDQ� VLQHUJLV� GHQJDQ� NHEXWXKDQ�

PDV\DUDNDW�3HPEHUGD\DDQ� PDV\DUDNDW� GDQ� NHPLWUDDQ� MXJD� PHUXSDNDQ� DUDK�

NHELMDNDQ� SDGD� ELGDQJ� SHQJDEGLDQ� NHSDGD� PDV\DUDNDW�,PSOHPHQWDVL�

NHELMDNDQ� SHQJDEGLDQ� NHSDGD� PDV\DUDNDW� LQL� PHQFDNXS� NHJLDWDQ� .XOLDK�

.HUMD� 1\D� �..1�� GHQJDQ� EHUEDJDL� SHPEHUGD\DDQ� 'HVD� %LQDDQ�� 0DGUDVDK�

%LQDDQ�� GHQJDQ� EHUEDJDL� EHQWXN� SHPELQDDQ� GDQ� SHODWLKDQ� \DQJ�

GLVHOHQJJDUDNDQ�.HJLDWDQ� ..1� PHUXSDNDQ� EHQWXN� SHQJDEGLDQ� ROHK�

PDKDVLVZD� GDQ� GRVHQ� VHEDJDL� SHPELPELQJ�� 'DODP� NXUXQ� ZDNWX� �����������

67$,1� .HQGDUL� WHODK� PHQ\HOHQJJDUDNDQ� ..1� OLQWDV� GDHUDK� GLDQWDUDQ\D�

.DEXSDWHQ� :DNDWREL�� .RODND� 8WDUD�� .RQDZH� 8WDUD�� %XWRQ� 8WDUD�� .RQDZH�

6HODWDQ�� GDQ� .RODND� 7LPXU�� .HJLDWDQ� SHQJDEGLDQ� PHODOXL� SHQGDQDDQ� 5.7�

GLODNXNDQ� GL� EDZDK� NRRUGLQDVL� 3XVDW� 3HQHOLWLDQ� GDQ� 3HQJDEGLDQ� 0DV\DUDNDW�

�3�0��� GDQ� DGD� SXOD� \DQJ� GLODNVDQDNDQ� VHFDUD� ODQJVXQJ� ROHK� -XUXVDQ� GDQ�

3URJUDP� 6WXGL�:DODXSXQ� PDVLK� UHODWLI� VHGLNLW� GLEDQGLQJNDQ� DNWLILWDV�

SHQHOLWLDQ�� GRVHQ� 67$,1� .HQGDUL� MXJD� EHULQLVLDWLI� PHPDQIDDWNDQ� ZDNWX�

OXDQJ� XQWXN� PHUHQFDQDNDQ� GDQ� PHODNVDQDNDQ� VNHPD� NHJLDWDQ� SHQJDEGLDQ�

PDV\DUDNDW�� VHSHUWL� PHODNXNDQ� SHQJXNXUDQ� DUDK� NLEODW� GL� .RWD� .HQGDUL�

�5HQVWUD� ,$,1�.HQGDUL� ������������

��� .HPDKDVLVZDDQ�

-XPODK� PDKDVLVZD� GDODP� OLPD� WDKXQ� WHUDNKLU� WHUXV� EHUWDPEDK� GDUL�

NLVDUDQ� ������ SDGD� WDKXQ� ����� PHQMDGL� ������ SDGD� WDKXQ� ������ 6HODLQ�

MXPODK� PDKDVLVZD�� MXPODK� 3URGL� SXQ� EHUNHPEDQJ� GDUL� �� 3URGL� PHQMDGL� ���
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3URGL� SOXV� �� 3URGL� 3DVFDVDUMDQD�� 3HUNHPEDQJDQ� LQL� PHQXQMXNNDQ�

PHQLQJNDWQ\D� NHSHUFD\DDQ� PDV\DUDNDW� WHUKDGDS� NXDOLWDV� OD\DQDQ� 67$,1�

.HQGDUL�0HQLQJNDWQ\D� NHSHUFD\DDQ� LQL� PHUXSDNDQ� WDQWDQJDQ� EDJL� XQVXU�

SLPSLQDQ�� SDUD� GRVHQ� GDQ� VWDI� DGPLQLVWUDVL� XQWXN� PHPEHULNDQ� OD\DQDQ�

WHUEDLN� NHSDGD� PDKDVLVZD�%HUEDJDL� SURJUDP� SHPELQDDQ� NHPDKDVLVZDDQ�

\DQJ� WHODK� GLMDODQNDQ� SDGD� NXUXQ� ZDNWX� ���������� PHQJDODPL� SHQLQJNDWDQ��

EDLN� GDUL� VHJL� NXDOLWDV� PDXSXQ� NXDQWLWDV�� .HJLDWDQ�NHJLDWDQ� GLPDNVXG�

PHOLSXWL� RSWLPDOLVDVL� SHQ\DOXUVDQ� GDQD� NHPDKDVLVZDDQ� EDJL� RUJDQLVDVL�

NHPDKDVLVZDDQ�� SHQLQJNDWDQ� OD\DQDQ� NHPDKDVLVZDDQ�� EHDVLVZD� EDJL�

PDKDVLVZD�� SHOD\DQDQ� EDQWXDQ� ILODQWURSL� NHSDGD� PDKDVLVZD�� GDQ�

SHPEDQJXQDQ� DVUDPD� PDKDVLVZD� �PD
KDG� DO� MDPL
DK��� 3HPELQDDQ� NHJLDWDQ�

NHPDKDVLVZDDQ� WHUVHEXW� WHODK� PHPEXDKNDQ� KDVLO� \DQJ� WHUOLKDW� GDUL� VHPDNLQ�

EHVDUQ\D� SDUWLVLSDVL� PDKDVLVZD� GDODP� PHQ\HOHQJJDUDNDQ� GDQ� PHQJLNXWL�

EHUEDJDL� NHJLDWDQ� NHPDKDVLVZDDQ�� VHUWD� EDQ\DNQ\D� SUHVWDVL� \DQJ� GLUDLK� ROHK�

PDKDVLVZD� 67$,1� .HQGDUL� SDGD� EHUEDJDL� ORPED� WLQJNDW� UHJLRQDO� GDQ�

QDVLRQDO�� VHSHUWL� NRPSHWLVL� NDU\D� LOPLDK�� RODK� UDJD� GDQ� VHQL� �5HQVWUD� ,$,1�

.HQGDUL� ������������

����0RGHUQLVDVL�.DPSXV�GDQ�)DVLOLWDV�

.HJLDWDQ� PDQDMHPHQ� DVHW� GDQ� IDVLOLWDV� SDGD� SHODNVDQDDQ� 5HQVWUD�

���������� EHUIRNXV� SDGD� WLJD� DVSHN� XWDPD�� \DLWX� ���� PHQXQWDVNDQ�

SHPEDQJXQDQ� NDPSXV� WHUXWDPD� VHEDJLDQ� JHGXQJ� OHWWHU� 8�� VHVXDL� VLWH� SODQ�

SHPEDQJXQDQ� NDPSXV� MDQJND� SDQMDQJ�� ���� PHOHQJNDSL� EHUEDJDL� LQIUDVWUXNWXU�

GDQ� VDUDQD� SHQGXNXQJ� VHUWD� JHGXQJ�JHGXQJ� WHUVHEXW�� GDQ� ���� PHQXPEXKNDQ�

NHVLDSDQ� EHUEDJDL� NRPSRQHQ� NDPSXV�� EDLN� VHEDJDL� SHQJJXQD� PDXSXQ�

SHQJHOROD�� GDODP� PHQJJXQDNDQ� IDVLOLWDV� JHGXQJ� WHUVHEXW� VHFDUD� SHQXK�� 'XD�

���� ORNDO� JHGXQJ� SHUNXOLDKDQ� WHODK� WHUEDQJXQ�� GLWDPEDK� ODJL� GHQJDQ�

SHPEDQJXQDQ� *HGXQJ� 2ODK� 5DJD� GDQ� $VUDPD� 0DKDVLVZD� �PD
KDG� $O�

MDPL
DK�� 3XWUD�� GDQ� PDVLK� DNDQ� GLODQMXWNDQ� ODJL� GHQJDQ� SHPEDQJXQDQ� OLPD�

���� JHGXQJ� SHUNXOLDKDQ� SOXV� /DERUDWRULXP� $JDPD�� 5HNWRUDW�� $XGLWRULXP��

/DERUDWRULXP� 8PXP�� 3HUSXVWDNDDQ� GDQ� $VUDPD� 0DKDVLVZD� �PD
KDG�

DOMDPL
DK�� SXWUL� SDGD�WDKXQ� 5HQVWUD� ����������EHULNXWQ\D��

.HVLDSDQ� SHQJHORODQ� DVHW� GDQ� IDVLOLWDV� GLWXPEXKNDQ� PHODOXL� NHJLDWDQ�

SHODWLKDQ� VLQJNDW� PHQJHQDL� SHQJHORODDQ� DVHW� GDQ� IDVLOLWDV� 67$,1�

.HQGDUL�6HPHQWDUD� LWX�� NHSDGD� SHQJJXQD� DVHW� GLODNXNDQ� VRVLDOLVDVL� PDQXDO�

GDQ� WDWD� WHUWLE� SHQJJXQDDQ� JHGXQJ� GDQ� IDVLOLWDV� ODLQQ\D� PHODOXL� EHUEDJDL�

PHGLD� LQIRUPDVL� NDPSXV�� 3HQHUDSDQ� VLVWHP� PDQDMHPHQ� DVHW� GDQ� IDVLOLWDV�
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GHQJDQ� SULQVLS� VHQWUDOLVDVL� SHQJHORODDQ� GDQ� GHVHQWUDOLVDVL� SHPDQIDDWDQ� \DQJ�

PHPXQJNLQNDQ� GLODNXNDQQ\D� XSD\D� UHVRXUFH� VKDULQJ� IDVLOLWDV� NDPSXV� ROHK�

XQLW�XQLW� NHUMD� ODLQ� WHUXV� GLVRVLDOLVDVLNDQ� ROHK� SLPSLQDQ� OHPEDJD� NHSDGD�

VHOXUXK� SLPSLQDQ� XQLW�� .HOHQJNDSDQ� LQIUDVWUXNWXU� GDQ� VDUDQD� SHQGXNXQJ�

VHSHUWL� RYHUOD\� MDODQ�� WURWRDU�� GDQ� WDPDQ� NDPSXV� WHODK� GLODNXNDQ� VHFDUD�

EHUWDKDS�� .RPSOHNVLWDV� SHQJJXQDDQ� GDQ� SHQJHORODDQ� DVHW� GDQ� IDVLOLWDV�

67$,1� .HQGDUL� PHUXSDN� LVX� SHQWLQJ� \DQJ� KDUXV� GLDQWLVLSDVL� GHQJD�

PHQDPEDK� MXPODK� WHQDJD� SHQJDPDPDQ� NDPSXV�� SHPDVDVDQJDQ� &ORVHG�

&LUFXLW� 7HOHYLVLRQ� �&&79��� GDQ� PHQLQJNDWNDQ� NHWHUDPSLODQ� WHQDJD�

SHQJDPDQDQ� NDPSXV�� 6HEXDK� LVX� SHQWLQJ� ODLQ� \DQJ� SHUOX� PHPSHUROHK�

SHUKDWLDQ� GDODP� SHQJHORODDQ� IDVLOLWDV� DGDODK� SHQDWDDQ� MDODQ�� ODQGVFDS� GDQ�

ODOX�OLQWDV� GL� OLQJNXQJDQ� NDPSXV� EHVHUWD� VLVWHP� SHUSDUNLUDQ� �5HQVWUD� ,$,1�

.HQGDUL� ������������

����3HQLQJNDWDQ� -DULQJDQ� ,7�

3HQJHORODDQ� MDULQJDQ� ,7� GDQ� SHQJHPEDQJDQ� PDQDMHPHQ� VLVWHP�

LQIRUPDVL� 67$,1� .HQGDUL� EHUDGD� GL� EDZDK� NRRULQDVL� 8QLW� 7HNQRORJL�

,QIRUPDVL� GDQ� 3DQJNDODQ� 'DWD� �73,'��� 3DGD� NXUXQ� ZDNWX� ����������� WHODK�

GLODNXNDQ� XSD\D� SHQLQJNDWDQ� EDQGZLGWK� \DQJ� VDQJDW� VLJQLILNDQ� GDUL� �� 0ESV�

SDGD� WDKXQ� ����� PHQMDGL� ��� 0ESV� SDGD� WDKXQ� ������ 6HODLQ� LWX� GLODNXNDQ�

SHQDPEDKDQ� VHUYHU� MDULQJDQ�� SHQDPEDKDQ� KRWVSRW�� NRQHNVL� NH� EHUEDJDL�

MDULQJDQ� XQWXN� WHOHFRQIHUHQFH�� VHUWD� SHQLQJNDWDQ� MDULQJDQ� ILEHU� RSWLF� XQWXN�

NRQHNVL� LQWHUQHW� NH� GHODSDQ� JHGXQJ� XQLW�� MXUXVDQ� GDQ� DXGLWRULXP�3HQLQJNDWDQ�

IDVLOLWDV� LQL� WHODK� EHUGDPSDN� SDGD� NHPXGDKDQ� GDQ� NHFHSDWDQ� DNVHV� LQWHUQHW�

XQWXN� PHQGXNXQJ� NHJLDWDQ� PDQDMHPHQ� XQLYHUVLWDV� GDQ�

SHPEHODMDUDQ�6HEDJLDQ� SHQ\HEDUDQ� LQIRUPDVL� VXGDK� GLODNXNDQ� PHODOXL�

ZHEVLWH� GDQ� HPDLO�'DPSDNQ\D� PXODL� QDPSDN�� \DLWX� GRVHQ� GDQ� PDKDVLVZD�

VXGDK� PXODL� PHPDQIDDWNDQ� LQWHUQHW� XQWXN� PHQFDUL� UHIHUHQVL� NXOLDK� GDQ�

SHQHOLWLDQ�� ,PSOHPHQWDVL� SURJUDP� H�OHDUQLQJ� ROHK� EHEHUDSD� GRVHQ� SDGD�

XQLW�SURGL� GLKDUDSNDQ� MDGL� PRGHO� SHQJHPEDQJDQ� H�OHDUQLQJ� \DQJ� GDSDW�

GLLNXWL� ROHK� GRVHQ� GDQ� XQLW�XQLW� ODLQQ\D�� 3HQLQJNDWDQ� NXDOLWDV� SHQJHORODDQ�

LQWHUQHW� WHODK� PHPEDZD� 67$,1� .HQGDUL� SDGD� SHULQJNDW� ZHERPHWULFV� \DQJ�

FXNXS�EDLN��

3HQJHPEDQJDQ� NRQWHQ� SHPEHODMDUDQ� HOHNWURQLN� GDQ� PXOWLPHGLD� GDQ�

KDVLO� SHQHOLWLDQ� GRVHQ� GDQ� WXJDV� PDKDVLVZD� WHODK� PHPSHUND\D� UHIHUHQVL� \DQJ�

GDSDW� GLPDQIDDWNDQ� XQWXN� NRQWHQ� SHUNXOLDKDQ� HOHNWURQLN�� VHPHQWDUD� LWX��

PHODOXL� SURJUDP� ,QGRQHVLD�0DQDJLQJ� +LJKHU� (GXFDWLRQ� IRU� 5HOHYDQFH� DQG�
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(IILFLHQF\� �,�0+(5(��� SDGD� WDKXQ� ����� WHODK� GLNHPEDQJNDQ� HPSDW� VLVWHP�

LQIRUPDVL� WHULQWHJUDVL� \DQJ� PHOLSXWL� 6LVWHP� ,QIRUPDVL� $NDGHPLN� GDQ�

.HPDKDVLVZDDQ� �6,$.��� 6LVWHP� ,QIRUPDVL� .HXDQJDQ� �6,.8��� 6,0$.�

%01�� GDQ� 6LVWHP� ,QIRUPDVL� 6XPEHUGD\D� 0DQXVLD� �6,68'$0$��� 7DKXQ�

������ VHOXUXK� SURJUDP� LQL� PXODL� GLLPSOHPHQWDVLNDQ�8QWXN� 6,.8� VXGDK�

WHUMDGL� LQWHJUDVL� DQWDUD� VLVWHP� DQJJDUDQ� �SHQ\XVXQDQ� 5.7�� GHQJDQ� VLVWHP�

DNXQWLQJ�� 'DODP� ZDNWX� GHNDW� VLVWHP� PRQLWRULQJ� MXJD� DNDQ� WHULQWHJUDVL��

.HHPSDW� VLVWHP� WHUVHEXW� GLKDUDSNDQ� PHQMDGL� DODW� XQWXN� PHQLQJNDWNDQ�

HIHNWLILWDV�� HILVLHQVL� GDQ� WUDQVSDUDQVL� PDQDMHPHQ� NDPSXV� 67$,1� .HQGDUL�

�5HQVWUD� ,$,1�.HQGDUL� ������������

����3HQDWDDQ�.HOHPEDJDDQ�GDQ�6LVWHP�0DQDMHPHQ�

'DODP� XVDKD� PHPHQXKL� WXQWXWDQ� 5HQVWUD� GDQ� JXQD� PHZXMXGNDQ� YLVL�

67$,1� .HQGDUL� ���������� VHEDJDL� 3HUJXUXDQ� 7LQJJL� ,VODP� \DQJ� 8QJJXO�

GDQ� .RPSHWLWLI� VHUWD� WHUZXMXGQ\D� VLVWHP� RUJDQLVDVL� GDQ� PDQDMHPHQ� VHVXDL�

GHQJDQ� NHEXWXKDQ� XQLYHUVLWDV� EHUGDVDUNDQ� 2UWDNHU� GDQ� 6WDWXWD�� 67$,1�

.HQGDUL� WHODK� PHODNXNDQ� SHQDWDDQ� WDWD� SDPRQJ� GDQ� WDWD� NHOROD� NHOHPEDJDDQ�

VHFDUD� KDWL�KDWL�� FHUPDW�� VLVWHPLN�� WUDQVSDUDQ�� GDQ� DNXQWDEHO�� VHKLQJJD� GDSDW�

EHUMDODQ� ODQFDU� GDQ� NRQGXVLI� GHQJDQ� PHOLEDWNDQ� VHPXD� XQLW� \DQJ� DGD� GL�

NDPSXV�� 3HQDWDDQ� WDWD� SDPRQJ� VHMDODQ� GHQJDQ� SURJUDP� 'LWMHQ� 3HQGLV� FT��

'LNWLV� GDODP� PHQGRURQJ� SHUEDLNDQ� WDWD� SDPRQJ� SHUJXUXDQ� WLQJJL�� 3HQHUDSDQ�

WDWD� SDPRQJ� GDQ� WDWD� NHOROD� NHOHPEDJDDQ� 67$,1� .HQGDUL� EHUGDVDUNDQ�

2UWDNHU� ����� VHFDUD� RWRPDWLV� GLODNXNDQ� DGDSWDVL� VHFDUD� EHUWDKDS� PXODL� GDUL�

VRVLDOLVDVL� GDQ�SHUDQFDQJDQ� VHUWD�SHQJHPEDQJDQ� GDQ�SHQJXDWDQ� WDWD�NHOROD��

3DGD� WDKXQ� ����� GDQ� ����� WHODK� GLODNVDQDNDQ� SHPLOLKDQ� .HWXD�

67$,1� .HQGDUL� VHNDOLJXV� .HWXD� 6HQDW� \DQJ� EHUODQJVXQJ� GDODP� VXDVDQD�

NHVHMXNDQ� GDQ� NHGDPDLDQ� \DQJ� PHQJDFX� SDGD� .HSXWXVDQ� 0HQWHUL� $JDPD�

1RPRU� ���� 7DKXQ� ����� WHQWDQJ� 6WDWXWD� 67$,1� .HQGDUL�� 6HODQMXWQ\D� WDKXQ�

����� WDWD� NHOROD� GDQ� WDWD� SDPRQJ� NHOHPEDJDDQ� PHQJDODPL� SHUXEDKDQ�

EHUGDVDUNDQ� 3HUDWXUDQ� 0HQWHUL� $JDPD� 1RPRU� ��� 7DKXQ� ����� WHQWDQJ�

2UJDQLVDVL� GDQ� 7DWD� .HUMD� 6HNRODK� 7LQJJL� $JDPD� ,VODP� 1HJHUL� .HQGDUL��

\DQJ� GLWDQGDL� GHQJDQ� EHEHUDSD� XQVXU� SLPSLQDQ�� MXUXVDQ�� XQLW�� EDJLDQ� GDQ� VXE�

EDJLDQ� \DQJ� PHQJDODPL� WUDQVIRUPDVLP� \DLWX�� ���� 3HPEDQWX� .HWXD� %LGDQJ�

$NDGHPLN� GDQ� .HUMDVDPD� PHQMDGL� :DNLO� .HWXD� %LGDQJ� $NDGHPLN� GDQ�

3HQJHPEDQJDQ� /HPEDJD� �$.3(/��� ���� 3HPEDQWX� .HWXD� %LGDQJ�

$GPLQLVWUDVL� GDQ� .HSHJDZDLDQ� PHQMDGL� :DNLO� .HWXD� %LGDQJ� $GPLQLVWUDVL�

8PXP�� 3HUHQFDQDDQ� GDQ� .HXDQJDQ� �$83(.��� ���� 3HPEDQWX� .HWXD� %LGDQJ�
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.HPDKDVLVZDDQ� GDQ� $OXPQL� PHQMDGL� :DNLO� .HWXD� %LGDQJ� .HPDKDVLVZDDQ�

GDQ� .HUMDVDPD� �.(60$��� ���� 3XVDW� 6XPEHU� %HODMDU� GDQ� 3XVDW� 3HQMDPLQDQ�

0XWX� 3HQGLGLNDQ� PHQMDGL� 3XVDW� 3HQMDPLQDQ� 0XWX� �3�0��� ���� 3XVDW� %DKDVD�

PHQMDGL� 8QLW� 3HQJHPEDQJDQ� %DKDVD� �83%��� ���� -XUXVDQ� 6\DUL
DK� PHQMDGL�

-XUXVDQ� 6\DULDK� GDQ� (NRQRPL� ,VODP�� ���� -XUXVDQ� 'DNZDK� PHQMDGL� -XUXVDQ�

'DNZDK� GDQ� .RPXQLNDVL�� ���� %DJLDQ� $GPLQLVWUDVL� PHQMDGL� $GPLQLVWUDVL�

8PXP�� $NDGHPLN�� GDQ� .HXDQJDQ� �$8$.��� ���� 6XE� %DJLDQ� $NDGHPLN�

PHQMDGL� 6XE� %DJLDQ� $NDGHPLN�� .HPDKDVLVZDDQ� GDQ� $OXPQL� �$.0$��� �����

6XE� %DJLDQ� $GPLQLVWUDVL� GDQ� .HSHJDZDLDQ� GLPHUJHU� PHQMDGL� 6XE� %DJLDQ�

$GPLQLVWUDVL� 8PXP�� 6WUXNWXU� \DQJ� EDUX� GLEHQWXN� DGDODK� 6XE� %DJLDQ�

3HUHQFDQDDQ�� .HXDQJDQ� GDQ� $NXQWDQVL� �3.$�� GDQ� SHPEHQWXNDQ� 8QLW�

7HNQRORJL� ,QIRUPDVL� GDQ� 3DQJNDODQ� 'DWD� �73,'��0HODOXL� UHVWUXNWXULVDVL� WDWD�

SDPRQJ�� WHODK� WHUMDGL� SHQLQJNDWDQ� NLQHUMD� VHOXUXK� XQLW�� SHQJHORPSRNNDQ�

IXQJVL�� WDQJJXQJ� MDZDE�� NRRUGLQDVL�� PRQLWRULQJ�� GDQ� HYDOXDVL� XQLW� \DQJ� OHELK�

MHODV� GHQJDQ� PHQMDGLNDQ� WHNQRORJL� LQIRUPDVL� VHEDJDL� WXODQJ� SXQJJXQJ�

SHQ\HOHQJJDUDDQ� IXQJVL�� VHUWD� WHODK� WHUMDGL� ULJKW�VL]LQJ� VWUXNWXU� GDQ�

SHQJD\DDQ� IXQJVL� �5HQVWUD� ,$,1�.HQGDUL� ������������

����0DQDMHPHQ�.HXDQJDQ�

'DODP� DVSHN� PDQDMHPHQ� NHXDQJDQ�� VHMDN� ����� 67$,1� .HQGDUL� WHODK�

PHQ\XVXQ� ODSRUDQ� NHXDQJDQ� WDKXQDQ� VHVXDL� GHQJDQ� 6WDQGDU� $NXQWDQVL�

.HXDQJDQ�� 0XODL� WDKXQ� ����� 67$,1� .HQGDUL� PHQ\DMLNDQ� VLVWHP� SHPEXNXDQ�

EHUSDVDQJDQ� �GRXEOH� HQWU\� V\VWHP�� \DQJ� PHUXMXN� NHSDGD� 3HUQ\DWDDQ�6WDQGDU�

$NXQWDQVL� .HXDQJDQ� �36$.�� ��� GDQ� 6WDQGDU� $NXQWDQVL� 3HPHULQWDKDQ� �6$3��

VHVXDL� GHQJDQ� WXQWXWDQ� NDPSXV� \DQJ� EHUEDVLV� *RRG� 8QLYHUVLW\� *RYHUQDQFH�

�*8*��� 3HQ\XVXQDQ� 5.$7� VHMDN� ����� PXODL� GLVHODUDVNDQ� GHQJDQ� WXQWXWDQ�

36$.� ��� GDQ� EHUDOLK� GDUL� SHQGHNDWDQ� EDODQFH� EXGJHW� NH� SHQGHNDWDQ�

SHUIRUPDQFH� EXGJHW�6HODLQ� LWX�� 5.$7� ����� \DQJ� GLVXVXQ� SDGD� WDKXQ� �����

VXGDK� PXODL� PHQJJXQDNDQ� VRIWZDUH� DQJJDUDQ� ZDODXSXQ� PDVLK� SHUOX�

SHQ\HPSXUQDDQ�� 'XNXQJDQ� GDQD� SURJUDP� ,�0+(5(� VXE� NRPSRQHQ� ����E�

GLDUDKNDQ� NHSDGD� SHQJHPEDQJDQ� VLVWHP� PDQDMHPHQ� NHXDQJDQ� EHUEDVLV�

WHNQRORJL� LQIRUPDVL� \DQJ� VHGDQJ� GDODP� WDKDS� LPSOHPHQWDVL� XQWXN�

SHQ\XVXQDQ� 5.$7� WDKXQ� ������5HQVWUD� ,$,1�.HQGDUL� ������������

����7UDQSDUDQVL� GDQ�$NXQWDELOLWDV�

,PSOHPHQWDVL� SULQVLS� *8*�� WHUXWDPD� WHUNDLW� DVSHN� WUDQSDUDQVL� GDQ�

DNXQWDELOLWDV�� WHODK� GLWHPSXK� GHQJDQ� FDUD� PHODNXNDQ� SHQJDZDVDQ� EDLN�

LQWHUQDO� PDXSXQ� HNVWHUQDO�� 3HQJDZDVDQ� LQWHUQDO� GLODNXNDQ� ROHK� 6DWXDQ� $XGLW�
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,QWHUQDO� �6$,�� 3HQMDPLQDQ� 0XWX� 3HQGLGLNDQ� �3�0��6HGDQJNDQ� SHQJDZDVDQ�

HNVWHUQDO� GLODNXNDQ� ROHK� H[WHUQDO� DXGLWRU� ,QVSHNWRUDW� -HQGHUDO� .HPHQWHULDQ�

$JDPD� GDQ� %DGDQ� 3HPHULNVD� .HXDQJDQ� �%3.��/DSRUDQ� NHXDQJDQ� �����

PHUXSDNDQ� ODSRUDQ� \DQJ� XQWXN� SHUWDPD� NDOLQ\D� GLNHQDNDQ� JHQHUDO� DXGLW�

ROHK� %3.� GDQ� EHUKDVLO� PHUDLK� RSLQL� :DMDU� 7DQSD� 3HQJHFXDOLDQ� 'HQJDQ�

3HQDPEDKDQ� 3DUDJUDI� �:73�'33��� 8QWXN� WDKXQ� EXNX� ����� SXQ� 67$,1�

.HQGDUL� PDVLK� PHQGDSDW� RSLQL� \DQJ� VDPD� GHQJDQ� WDKXQ� VHEHOXPQ\D�� 3DGD�

WDKXQ� GHSDQ� GLWDUJHWNDQ� PHQGDSDWNDQ� RSLQL� :DMDU� 7DQSD� 3HQJHFXDOLDQ�

�:73���5HQVWUD� ,$,1�.HQGDUL� ������������

����3HQJHPEDQJDQ� /HPEDJD�

'DODP� UDQJND� SHQJHPEDQJDQ� OHPEDJD� GDQ� EDFN� XS� NHOHPEDJDDQ� DWDV�

EHEHUDSD� SURGL� SDGD� -XUXVDQ� 7DUEL\DK�� NKXVXVQ\D� 3URGL� 3HQGLGLNDQ� *XUX�

5DXGKDWXO� $WKIDO� �3*5$�� GDQ� 3HQGLGLNDQ� *XUX� 0DGUDVDK� ,EWLGDL\DK�

�3*0,��� PDND� WDKXQ� 5HQVWUD� ���������� GLULQWLV� GDQ� GLVHOHQJJDUDNDQ�

3URJUDP� 6HNRODK� 3HUFRQWRKDQ� DWDX� /DE� 6FKRRO� \DQJ� GLDUDKNDQ� XQWXN�

PHPSXQ\DL� GD\D� VDLQJ� \DQJ� NXDW� GLDQWDUD� VHNRODK�VHNRODK� ODLQQ\D��

6HNDOLJXV� PHQJDQWLVLSDVL� DNDQ� EHUODQJVXQJQ\D� SURJUDP� 3HQGLGLNDQ� 3URIHVL�

*XUX� �33*��� SHUDQD� /DE� 6FKRRO�PHQMDGL� VDQJDW� SHQWLQJ� VHEDJDL� ODERUDWRULXP�

SHPEHODMDUDQ�� 8QWXN� LWX�� XSD\D� SHQJHPEDQJDQ� NH� DUDK� SHUVLDSDQ� /DE� 6FKRRO�

\DQJ� EHUGD\D� VDLQJ� DNDQ� WHUXV� GLXSD\DNDQ� SDGD� WDKXQ�WDKXQ� PHQGDWDQJ�

�5HQVWUD� ,$,1�.HQGDUL� ������������

����3HQDWDDQ�6'0�

6HMDN� WDKXQ� ����� WHODK� GLODNXNDQ� UHYLWDOLVDVL� 6,68'$0$� 67$,1�

.HQGDUL� \DQJ� WHULQWHJUDVL� GHQJDQ� VLVWHP� LQIRUPDVL� ODLQQ\D�,QL� VHVXDL� GHQJDQ�

DPDQDW� 5HQVWUD� 67$,1� .HQGDUL� WHQWDQJ� SHQJHPEDQJDQ� VLVWHP� LQIRUPDVL�

PDQDMHPHQ� LQVWLWXVL� \DQJ� GDSDW� PHPEHULNDQ� OD\DQDQ� GDWD� GDQ� LQIRUPDVL�

VHFDUD� OHQJNDS�� DNXUDW� GDQ� PXWDNKLU�3DGD� WDKXQ� ����� WHODK� GLVHOHVDLNDQ�

SHQJHPEDQJDQ� VLVWHP� PDQDMHPHQ� 6'0� GDQ� VSHVLILNDVL� NHEXWXKDQ� SHUDQJNDW�

OXQDN� �6.3/��Q\D�5HYLWDOLVDVL� 6,68'0$� GDQ� VLVWHP� LQIRUPDVL� ODLQQ\D� LQL�

WHODK� VHOHVDL� SDGD� WDKXQ� �����6,68'$0$� PXODL� GLWHUDSNDQ� GL� EDZDK�

NRRUGLQDVL� 6XE� %DJLDQ� 8PXP� GDQ� 7HNQRORJL� ,QIRUPDVL� GDQ� 3DQJNDODQ� 'DWD�

SDGD� WDKXQ� ������ 8QWXN� PHQGXNXQJ� 6,68'$0$� GLJXQDNDQ� MXJD� ILQJHU�

VFDQ� VHEDJDL� DODW� SHPDQWDXDQ� NHKDGLUDQ� SHJDZDL�� 0RGHO� SHQJDZDVDQ� LQL�

WHODK� GLWHUDSNDQ� VHMDN�WDKXQ� ������

7HQDJD� HGXNDWLI� 67$,1� .HQGDUL� SDGD� ����� WHUFDWDW� EHUMXPODK� ���

RUDQJ� GDQ� WHUVHEDU� GL� �� -XUXVDQ� GDQ� ��� 3URJUDP� 6WXGL� SOXV� 3DVFDVDUMDQD��
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7HQDJD� DGPLQLVWUDVL� 67$,1� .HQGDUL� SDGD� WDKXQ� ����� EHUMXPODK� ��� RUDQJ��

WHUGLUL� GDUL� IXQJVLRQDO� XPXP� ��� RUDQJ� GDQ� IXQJVLRQDO� NKXVXV�WHUWHQWX� ��

RUDQJ�� -XPODK� WHQDJD� DGPLQLVWUDVL� LQL� UHODWLI� PHQHWDS� VHMDN� WDKXQ� �����

NDUHQD� WLGDN� DGD� UHNUXLWPHQ� &316� \DQJ� GLODNXNDQ� ROHK� .HPHQWHULDQ�

$JDPD�3HQLQJNDWDQ� NXDOLILNDVL� DNDGHPLN� WHQDJD� DGPLQLVWUDVL� IXQJVLRQDO�

XPXP� GDQ� IXQJVLRQDO� NKXVXV�WHUWHQWX� GLODNXNDQ� PHODOXL� SHPEHULDQ� L]LQ� VWXGL�

ODQMXW� NH�MHQMDQJ� SHQGLGLNDQ� 6DUMDQD� �6���DWDX�0DJLVWHU� �6����

7HQDJD� NHSHQGLGLNDQ� WLGDN� KDQ\D� VHNHGDU� GLWDPEDK� WHWDSL� MXJD� PHVWL�

GLSHUKDWLNDQ� SHQJHPEDQJDQ� NDULU� PHUHND�.RPLWPHQ� SLPSLQDQ� DGDODK�

PHQGRURQJ� GDQ� PHPEHULNDQ� NHVHPSDWDQ� NHSDGD� WHQDJD� NHSHQGLGLNDQ� XQWXN�

PHQJLNXWL� SHQGLGLNDQ� GDQ� SHODWLKDQ� SHQMHQMDQJDQ� DWDX� WHNQLV�3HQGLGLNDQ� GDQ�

SHODWLKDQ� SHQMHQMDQJDQ� GL� DQWDUDQ\D� 3HQGLGLNDQ� GDQ� 3HODWLKDQ�

.HSHPLPSLQDQ� �',./$73,0��'LNODW� LQL� GLVHOHQJJDUDNDQ� GHQJDQ� WXMXDQ�

PHPEHULNDQ� EHNDO� NHPDPSXDQ� PHPLPSLQ� DWDX� OHDGHUVKLS� FRPSHWHQFH�

NHSDGD� WHQDJD� NHSHQGLGLNDQ�'L� VDPSLQJ� LWX� MXJD�� SLPSLQDQ� PHQJDUDKNDQ�

WHQDJD� NHSHQGLGLNDQ� DJDU� PHQJLNXWL� SHQGLGLNDQ� GDQ� SHODWLKDQ� WHNQLV� XQWXN�

PHPEHQWXN� VNLOO� WHUNDLW� GHQJDQ� WXJDV� GDQ� WDQJJXQJ� MDZDE� \DQJ� GLVHUDKNDQ�

NHSDGDQ\D�'HPLNLDQ� SXOD� GHQJDQ� NHQDLNDQ� SDQJNDW� SDUD� WHQDJD�

NHSHQGLGLNDQ� VHQDQWLDVD� GLGRURQJ� DJDU� PHUHND� GDSDW� QDLN� SDQJNDW� WHSDW� SDGD�

ZDNWXQ\D�.HELMDNDQ� SLPSLQDQ� PHQ\HGLDNDQ� WHQDJD� WHNQLV� \DQJ� NKXVXV�

PHQJXUXV� NHQDLNDQ� SDQJNDW� SDUD� WHQDJD� NHSHQGLGLNDQ� DGDODK� GDODP� UDQJND�

PHQGRURQJ� SHUFHSDWDQ�NHQDLNDQ� SDQJNDW� WHUVHEXW��

6HMDN� WDKXQ�������%HEDQ�.HUMD�'RVHQ� �%.'��EHUGDVDUNDQ�.HSXWXVDQ�

'LUMHQ� 3HQGLV� 1RPRU�� '-�,�'7�,�,9������$������ WHQWDQJ� %HEDQ� .HUMD�

'RVHQ� GDQ� (YDOXDVL� 3HODNVDQDDQ� 7ULGKDUPD� 3HUJXUXDQ� 7LQJJL� %DJL� 'RVHQ� GL�

/LQJNXQJDQ� 3HUJXUXDQ� 7LQJJL� $JDPD� ,VODP� �37$,��� GDQ� PXODL� DNKLU� WDKXQ�

����� GDQ� DZDO� ������ VHFDUD� EHUWDKDS� GLNHPEDQJNDQ� SHQGHNDWDQ� SHQJXNXUDQ�

NLQHUMD�SURGXNWLILWDV� GRVHQ� \DQJ� GLIRNXVNDQ� SDGD� NLQHUMD� DNDGHPLN� GDQ�

NLQHUMD� GRVHQ� EHUGDVDUNDQ� NHSXDVDQ� PDKDVLVZD� \DQJ� GLVDMLNDQ� GDODP� IRUPDW�

,QGHNV� .LQHUMD� 'RVHQ� �,.'��� 'HPLNLDQ� SXOD� GHQJDQ� SURJUDP� GDQ� 6DVDUDQ�

.HUMD� 3HJDZDL� VHVXDL� 3HUDWXUDQ� 3HPHULQWDK� 5HSXEOLN� ,QGRQHVLD� 1RPRU� ���

7DKXQ� ����� WHQWDQJ� 3HQLODLDQ� 3UHVWDVL� .HUMD� 3HJDZDL� 1HJHUL� 6LSLO� \DQJ�

GLSHUNXDW� NHWHQWXDQ� SHODNVDQDDQQ\D� GHQJDQ� 3HUDWXUDQ� .HSDOD� %DGDQ�

.HSHJDZDLDQ� 1HJHUD� 1RPRU�� �� 7DKXQ� ����� PXODL� GLWHUDSNDQ� GDQ�

VHODQMXWQ\D� DNDQ� PHQGDSDWNDQ� SDQWDXDQ� GDUL� 3XVDW� 3HQMDPLQDQ� 0XWX�

3HQGLGLNDQ� �3�0����5HQVWUD� ,$,1�.HQGDUL� ������������
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����3HQLQJNDWDQ� .HVHMDKWHUDDQ�

,PSOHPHQWDVL� NHELMDNDQ� SHQLQJNDWDQ� NHVHMDKWHUDDQ� EDJL� GRVHQ� GDQ�

NDU\DZDQ� 67$,1� .HQGDUL� SDGD� SHULRGH� ���������� WHODK� GLODNXNDQ� PHODOXL�

VNHPD� SHPEHULDQ� LQVHQWLI� VHFDUD� ODQJVXQJ� PDXSXQ� EHUEDJDL� VNHPD� LQVHQWLI�

\DQJ� EHUEDVLV� NLQHUMD�� 3HQJHORODDQ� GDQD� NHJLDWDQ� SHQJHPEDQJDQ�

PHPXQJNLQNDQ� WHUMDGLQ\D� DNWLILWDV� DNDGHPLN� SDGD� XQLW� NHUMD� GDQ� PHPEXND�

SHOXDQJ� LPSOHPHQWDVL� SHUIRUPDQFH� EDVHG� LQFHQWLYH� SDGD� NHJLDWDQ� WHUVHEXW��

,QVHQWLI� PDQDMHPHQ� NHUMD� \DQJ� GLEHULNDQ� NHSDGD� GRVHQ� \DQJ� PHQGDSDW� WXJDV�

WDPEDKDQ� VHEDJDL� .DMXU�� .HSDOD� 8QLW� GDQ� 3XVDW�� 6HNMXU�� .DSURGL�� GDQ� VWDI�

PHUXSDNDQ� EHQWXN� Q\DWD� XSD\D� SHQLQJNDWDQ� NHVHMDKWHUDDQ� \DQJ� GLODNXNDQ�

OHPEDJD�� %HEHUDSD� LQVHQWLI� ODLQQ\D� PHUXSDNDQ� EHQWXN� XSD\D� SHQLQJNDWDQ�

NHVHMDKWHUDDQ� \DQJ� GLKDUDSNDQ� PHPEHULNDQ� HIHN� SRVLWLI� WHUKDGDS�

SHQLQJNDWDQ� NLQHUMD� GRVHQ� GDQ� WHQDJD� NHSHQGLGLNDQ� �5HQVWUD� ,$,1� .HQGDUL�

������������

����3HQLQJNDWDQ� &LWUD� 67$,1�.HQGDUL�

7XJDV� SHQJHPEDQJDQ� GDQ� SHQJXDWDQ� FLWUD� 67$,1� .HQGDUL� EHUDGD�

SDGD� EDJLDQ� +XPDV� \DQJ� EHUDGD� GL� EDZDK� NRRUGLQDVL� .DVXEDJ�

8PXP�'DODP� ELGDQJ� SHQFLWUDDQ� EHUEDJDL� XSD\D� WHODK� GLODNXNDQ� 67$,1�

.HQGDUL�3HQHUELWDQ� %XOHWLQ� ,QRYDVL� 67$,1� .HQGDUL� WHODK� GLODNXNDQ� VHFDUD�

EHUNDOD� VHMDN� WDKXQ� ������ GDQ� SDGD� WDKXQ� ����� WHODK� GLWHUELWNDQ� ��

HGLVL�8SD\D� SHQLQJNDWDQ� FLWUD� 67$,1� .HQGDUL� MXJD� GLODNXNDQ� GHQJDQ�

PHQHUELWNDQ� SURILO� 67$,1� .HQGDUL� GDQ� %URVXU�3HQ\HOHQJJDUDDQ� VHPLQDU�

GDQ� NRQIHUHQVL� EDLN� QDVLRQDO� PDXSXQ� LQWHUQDVLRQDO� GDODP� NXUXQ� ����������

PHPLOLNL� GDPSDN� SHQFLWUDDQ� \DQJ� OXDU� ELDVD� SHQWLQJ�� VHNDOLJXV� PHUXSDNDQ�

FDSDLDQ� WHUWLQJJL� GDODP� ELGDQJ� LQL�1DPXQ�� ULQWLVDQ� SHPEHQWXNDQ� 67$,1�

.HQGDUL� 3UHVV� EHOXP� GLODNXNDQ�� .HPLWUDDQ� PHODOXL� NHUMDVDPD� WHODK� EDQ\DN�

GLODNXNDQ�� EDLN� GHQJDQ� XQLYHUVLWDV�� LQVWDQVL�� %DGDQ� 8VDKD� 0LOLN� 1HJDUD��

3XVDW� 6WXGL�� 1RQ� *RYHUQPHQW� 2UJDQL]DWLRQ� GL� GDODP� PDXSXQ� GL� OXDU�

QHJHUL�� SDGD� ELGDQJ� SHQGLGLNDQ�� KXNXP�� HNRQRPL�� NRPXQLNDVL�� VRVLDO� GDQ�

JHQGHU�� 3HQ\HOHQJJDUDDQ� VHPLQDU� EHUVPD� VHUWD� SURJUDP� SHUWXNDUDQ� GRVHQ�

�OHFWXUHU� H[FKDQJH�� WHODK� EHUMDODQ� GHQJDQ� EHEHUDSD� PLWUD� XQLYHUVLWDV� GL�

.RWD� .HQGDUL� GDQ� -DNDUWD�1DPXQ� GHPLNLDQ�� PDVLK� DGD� EHEHUDSD�

PHPRUDQGXP� RI� XQGHUVWDQGLQJ� �0R8�QRWD� NHVHSDKDPDQ�� \DQJ� EHOXP�

GLWLQMDNODQMXWL� GDODP� EHQWXN� NHUMDVDPD� NRQNULW�� 'L� VDPSLQJ� LWX�� 67$,1�

.HQGDUL� EHNHUMDVDPD� GHQJDQ� OHPEDJD� SHQ\LDUDQ� GDQ� SHUV� XQWXN�
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SHPEHULWDDQ� GDQ� SHULNODQDQ� SDGD� PHGLD� PDVVD� GDQ� PHGLD� HOHNWURQLN�

GLPDNVXG� �5HQVWUD� ,$,1�.HQGDUL� ������������

� �

)��5($/,7$6� .(6,$3$1� 75$16)250$6,� .(/(0%$*$$1� ,$,1�

.(1'$5,�

� 'HODSDQ� %HODV� ����� SRLQW� XNXUDQ� NHVLDSDQ� WUDQVIRUPDVL�

NHOHPEDJDDQ� ,$,1� .HQGDUL� PHQXUXW� GUDIW� 5HQVWUD� ,$,1� .HQGDUL� �����

����� GL� DWDV� WHQWX� VDQJDW� SHQWLQJ�� 6HKLQJJD� SHQWLQJ� SXOD� PHPDVWLNDQ�

EDKZD� UXPXVDQ�UXPXVDQ� GL� GDODPQ\D� WLGDN� KDQ\D� EHUDGD� GL� �DODP�

NRQVHSWXDO��� WHWDSL� GDSDW� WHUYHULILNDVL� VHFDUD� IDNWXDO�� -LND� VHEXDK� 5HQFDQD�

6WUDWHJLV� GLUXPXVNDQ� VHVXQJJXKQ\D� LD� DNDQ� PHQMDGL� SHGRPDQ� GDODP�

VHOXUXK� DNWLILWDV� GL� ,$,1� .HQGDUL�� .DUHQDQ\D� SHQJXQJNDSDQ� GDWD� PDXSXQ�

LQIRUPDVL� \DQJ� YDOLG� GDQ� KDQGDO� �UHOLDEOH�� VDQJDW� SHQWLQJ� GDODP� UDQJND�

PHPEHULNDQ� JDPEDUDQ� REMHNWLI� WHQWDQJ� NRQGLVL� LQWHUQDO� PDXSXQ� HNVWHUQDO�

� 3HQHOXVXUDQ� ULVHW� LQL� PHQHPXNDQ� EDKZD� GHVNULSVL� GDODP� GUDIW�

5HQFDQD� 6WUDWHJLV� ,$,1� .HQGDUL� ���������� KDQ\D� VHEDJLDQ� \DQJ�

PHQJJDPEDUNDQ� NRQGLVL� REMHNWLI� GL� ,$,1� .HQGDUL�� %HEHUDSD� GL� DQWDUDQ\D�

\DQJ� GDSDW�GLUHNDP� GDODP� ULVHW� LQL� VHEDJDL� EHULNXW��

��� 0XWX� GDQ� .LQHUMD� ,QVWLWXVL�� 'DODP� SUDNWHNQ\D� GDODP� NXUXQ� ����������

IRNXV� LQVLWXVL� WHUKDGDS�PXWX� WLGDN�QDPSDN��

��� 3HPHQXKDQ� 3HUPLQWDDQ� 0DV\DUDNDW� �VRFLDO� GHPDQG��� %DKZD� SHPEXNDDQ�

SURJUDP� VWXGL� VHSHUWL� 5DXGKDWXO� $WKIDO�3*5$� DWDXSXQ� 3*0,� PHPDQJ�

PHQ\XPEDQJ� SHQLQJNDWDQ� MXPODK� PDKDVLVZD� \DQJ� PHQGDIWDU�� 'L� VLVL� ODLQ�

SURJUDP� VWXGL� ODLQ� WLGDN� PHPLOLNL� PDJQHW� \DQJ� VDPD� VHSHUWL� \DQJ� WHUMDGL�

SDGD� 3URJUDP� 6WXGL� ,OPX� $O� 4XU
DQ� GDQ� 7DIVLU� �,47��� ,OPX� +DGLWV� �,+'���

GDQ� 0DQDMHPHQ� 'DNZDK�� )DNWD� LQL� PHQLPEXONDQ� SHUWDQ\DDQ� DSDNDK�

SHPEXNDDQ� 3URJUDP� 6WXGL� WHUVHEXW� VXQJJXK�VXQJJXK� GDODP� UDQJND�

PHQMDZDE� NHEXWXKDQ� PDV\DUDNDW��

��� 6WDQGDU� 0XWX�� 3HQJJXQDDQ� ,62������������� KDQ\D� QDPSDN� GDODP�

SHPEXDWDQ� 623� EDJL� VWDI�� 6HGDQJNDQ� SDGD� XQLW�XQLW� NHUMD� \DQJ� ODLQ�

LPSOHPHQWDVLQ\D� WLGDN� QDPSDN�� %DKNDQ� �GHPDP�� 623� EDUX� WHUMDGL� DZDO�

�����NDUHQD�EHUKXEXQJDQ� GHQJDQ� UHPXQHUDVL��

��� 3HQMDPLQDQ� 0XWX�� /HPEDJD� SHQMDPLQ� PXWX� �3�0�� EHOXP� GLEHUGD\DNDQ�

VHEDJDLPDQD� PHVWLQ\D�'DODP� SUDNWHNQ\D� OHELK� VHEDJDL� SHPEXDW� PDQXDO�

PXWX�� WHWDSL� EHOXP� PDPSX� PHQMDGL� NHNXDWDQ� HNVHNXWRU� SHQMDPLQ� PXWX��
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��� 3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ� ,OPX�� $GD� NHJHPELUDDQ� GHQJDQ�

PHQLQJNDWQ\D� MXPODK� SXEOLNDVL� PDXSXQ� NHLNXWVHUWDDQ� GRVHQ� GDODP� ULVHW�

NRPSHWLWLI�7HWDSL� MLND� GLFHUPDWL� SHUSXWDUDQQ\D� KDQ\D� SDGD� EHEHUDSD�

GRVHQ� \DQJ� PHPDQJ� WHUGRURQJ� GDQ� VDGDU� VHFDUD� LQGLYLGXDO� XQWXN� DNWLI�

GDODP� NHJLDWDQ� LOPLDK� VHSHUWL� ULVHW� GDQ� SXEOLNDVL� PHODOXL� NRQIHUHQVL�

NRQIHUHQVL�3DUD� GRVHQ� \DQJ� PHQMDGL� SHJLDW� GL� ELGDQJ� LQL� PHQJDNXL� EDKZD�

GXNXQJDQ� OHPEDJD� PDVLK� UHQGDK�� $SDODJL� VXSSRUW� OHPEDJD� XQWXN�

PHQGDSDWNDQ� +DN�DWDV�.HND\DDQ� ,QWHOHNWXDO��

��� 3HQJHPEDQJDQ� /HPEDJD�� :DFDQD� PHPEDQJXQ� VHNRODK� SHUFRQWRKDQ� �ODE�

VFKRRO�� EHOXP� PHQHPXNDQ� WDQGD�WDQGD� PXODL�� 0LVDOQ\D� SHPEHQWXNDQ�

WLP�� PRGHO� SHUVHNRODKDQ� DSD� \DQJ� KHQGDN� GLODNVDQDNDQ�� DWDX� PXQJNLQ�

SHPEHQWXNDQ� \D\DVDQ� SHQGLGLNDQ��

��� 3HQLQJNDWDQ� .HVHMDKWHUDDQ�� 7HQWX� VDODK� NDSUDK� PHQXOLV� GDODP� UHQVWUD�

EDKZD� GRVHQ� \DQJ� PHQGDSDWNDQ� LQVHQWLI� GDUL� WXJDV� WDPEDKDQ� VHEDJDL�

EDJLDQ� GDUL� SHQLQJNDWDQ� NHVHMDKWHUDDQ��

��� .RQGLVL� 0DKDVLVZD�� KLQJJD� ����� MXPODK� PDKDVLZD� ,$,1� .HQGDUL� DGDODK�

������� 6HEXDK� MXPODK� \DQJ� PHQJJHPELUDNDQ� WHWDSL� PDVLK� MDXK� GDUL�

VWDQGDU�PLQLPDO� XQWXN� DOLK� VWDWXV��

�

*��3(18783�

� 7UDQVIRUPDVL� NHOHPEDJDDQ� SDGD� 3HQGLGLNDQ� 7LQJJL� PHUXSDNDQ�

WXQWXWDQ� WDN� WHUHODNNDQ�� WLGDN� KDQ\D� VHFDUD� VWUXNWXU� WHWDSL� MXJD� PHQ\DQJNXW�

PLQGVHW�6HKLQJJD� NHVLDSDQ� VHFDUD� ILVLN� GDQ� PHQWDO� VHEXDK� OHPEDJD� PHQMDGL�

PRGDO� VDQJDW� SHQWLQJ� PHQ\RQJVRQJ� VHWLDS� SHUXEDKDQ�� 3HQJDODPDQ�

WUDQVIRUPDVL� 67$,1� .HQGDUL� PHQMDGL� ,$,1� .HQGDUL� PHQXQMXNNDQ� EHWDSD�

NHVLDSDQ� NHOHPEDJDDQ� \DQJ� UHQGDK� PHQ\HEDENDQ� SURVHV� WUDQVIRUPDVL�

EHUODQJVXQJ� FXNXS� SDQMDQJ�� $OLK� VWDWXV� \DQJ� DNKLUQ\D� GLSHUROHK� QDPSDNQ\D�

OHELK� SDGD� GHVDNDQ� VXSHUVWUXNWXU� GDODP� KDO� LQL� NHPHQWHULDQ� DJDPD� 5HSXEOLN�

,QGRQHVLD�� VHGDQJNDQ� 67$,1� .HQGDUL� VHVXQJJXKQ\D� PDVLK� PHPEXWXKNDQ�

SHPEHQDKDQ� GDQ� SHUEDLNDQ� WHUXWDPD� GDUL� MXPODK� PDKDVLVZDQ\D�%HODMDU� GDUL�

NDVXV� WHUVHEXW�� PDND� SHUJXUXDQ� WLQJJL� \DQJ� VHGDQJ� EHUXSD\D� PHQLQJNDWNDQ�

VWDWXVQ\D� PHVWL� PHQ\DGDUL� SHQWLQJQ\D� PHQ\LDSNDQ� GLUL� VHMDN� GLQL� DJDU� GDSDW�

EHUWUDQVIRUPDVL� VHFDUD� VXQJJXK�VXQJJXK�� EXNDQ� PHQGDSDW� KDGLDK� WDN�

WHUGXJD�'DODP� NRQWHNV� LQL� NHSHPLPSLQDQ� \DQJ� NXDW� �VWURQJ� OHDGHU�� VDQJDW�

GLEXWXKNDQ�� \DLWX� VHVHRUDQJ� \DQJ� IRNXV� PHQJDZDO� WUDQVIRUPDVL� OHPEDJD�

VHFDUD�NRQVLVWHQ��


