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7KH�DLPV�RI �WKLV�VWXG\�WR�GHWHUPLQH�WKH�NH\�IDFWRUV�LQ�WKH�LQVWLWXWLRQDO�GHYHORSPHQW�RI �DJURIRUHVWU\�LQ�WKH�FRPPXQLW\�ODQG�� �
5HVHDUFK�ZDV�FRQGXFWHG�LQ�0DMHQDQJ�'LVWULFW��&LODFDS�5HJHQF\��&HQWUDO�-DYD�3URYLQFH�GXULQJ�$SULO�WR�'HFHPEHU�������'DWD�ZHUH�
DQDO\]HG�E\�XVLQJ�,QWHUSUHWDWLYH�6WUXFWXUDO�0RGHOLQJ�DQDO\VLV��7KH�UHVXOWV�VKRZHG�WKDW�WKHUH�ZHUH�WKUHH�PDLQ�HOHPHQWV�LQ�WKH�LQVWLWXWLRQDO�
GHYHORSPHQW�RI �DJURIRUHVWU\��QDPHO\�WKH�PDLQ�REVWDFOH�HOHPHQW��WKH�PDLQ�SURJUDP�DQG�OHDG�DFWRUV��%DVHG�RQ�WKLV�UHVHDUFK��LW�ZDV��FRQFOXGHG�
WKDW�WKH�NH\�IDFWRUV�WKDW�PXVW�EH�FRQVLGHUHG�LQ�WKH�LQVWLWXWLRQDO�GHYHORSPHQW�RI �DJURIRUHVWU\�DPRQJ�RWKHU��SROLF\�VXSSRUW��DYDLODELOLW\�RI �
DJURIRUHVWU\�WHFKQRORJ\�SDFNDJH��DV�ZHOO�DV�RSWLPL]DWLRQ�RI �WKH�LQYROYHPHQW�RI �WKH��&LODFDS�)RUHVWU\�DQG�3ODQWDWLRQ�6HUYLFH�2IILFH��DV�ZHOO�
DV�UHVHDUFK�LQVWLWXWLRQV��XQLYHUVLW\���7KHUHIRUH��ERWK�FHQWUDO�DQG�ORFDO�JRYHUQPHQWV�DUH�DGYLVHG�WR�JLYH�SULRULW\�WR�WKH�PDQDJHPHQW�RI �WKH�NH\�
IDFWRUV�LQ�WKH�DJURIRUHVWU\�LQVWLWXWLRQDO�GHYHORSPHQW�

.H\ZRUGV��,QVWLWXWLRQDO�GHYHORSPHQW��DJURIRUHVWU\��&HQWUDO�-DYD�

$%675$.

3HQHOLWLDQ�EHUWXMXDQ�XQWXN�PHQJHWDKXL�IDNWRU�IDNWRU�NXQFL�GDODP�SHQJHPEDQJDQ�NHOHPEDJDDQ�DJURIRUHVWU\�GL�
ODKDQ�PDV\DUDNDW��3HQHOLWLDQ�LQL�GLODNVDQDNDQ�GL�.HFDPDWDQ�0DMHQDQJ��.DEXSDWHQ�&LODFDS��3URYLQVL�-DZD�7HQJDK�
PXODL�EXODQ�$SULO�'HVHPEHU�������'DWD�GLDQDOLVLV�GHQJDQ�DQDOLVLV�,QWHUSUHWDWLYH�6WUXFWXUDO�0RGHOOLQJ��+DVLO�SHQHOLWLDQ�
PHQXQMXNNDQ�WHUGDSDW�WLJD�HOHPHQ�XWDPD�GDODP�SHQJHPEDQJDQ�NHOHPEDJDDQ�DJURIRUHVWU\�\DLWX�HOHPHQ�NHQGDOD�XWDPD�
\DQJ�GLKDGDSL��SURJUDP�XWDPD�GDQ�DNWRU�XWDPD��%HUGDVDUNDQ�SHQHOLWLDQ�LQL�GLVLPSXONDQ�EDKZD�IDNWRU�NXQFL�\DQJ�
KDUXV�GLSHUKDWLNDQ�GDODP�SHQJHPEDQJDQ�NHOHPEDJDDQ�DJURIRUHVWU\�DGDODK�GXNXQJDQ�NHELMDNDQ��NHWHUVHGLDDQ�SDNHW�
WHNQRORJL� DJURIRUHVWU\�� VHUWD� RSWLPDOLVDVL� NHWHUOLEDWDQ�'LQDV�.HKXWDQDQ�GDQ�3HUNHEXQDQ�.DEXSDWHQ�&LODFDS�GDQ�
LQVWDQVL�SHQHOLWLDQ�SHUJXUXDQ�WLQJJL��2OHK�NDUHQD�LWX��GLVDUDQNDQ�NHSDGD�SHPHULQWDK�EDLN�SXVDW�PDXSXQ�GDHUDK�
XQWXN� PHQJXWDPDNDQ� SHQJHORODDQ� WHUKDGDS� IDNWRU� NXQFL� WHUVHEXW� GDODP� XVDKD� SHQJHPEDQJDQ� NHOHPEDJDDQ�
DJURIRUHVWU\�

.DWD�NXQFL��3HQJHPEDQJDQ�NHOHPEDJDDQ��DJURIRUHVWU\��-DZD�7HQJDK�
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� �GLGHILQLVLNDQ�VHEDJDL�VXDWX�VLVWHP�$JURIRUHVWU\
SHPDQIDDWDQ� ODKDQ� \DQJ� PHQJNRPELQDVLNDQ�
WDQDPDQ�WDKXQDQ��SHUWDQLDQ�GDQ�DWDX�WHUQDN�SDGD�
ODKDQ�\DQJ�VDPD�GHQJDQ�WXMXDQ�XQWXN�PHQLQJNDW�
NDQ� NHXQWXQJDQ� EDLN� HNRQRPL�� VRVLDO�� PDXSXQ�
HNRORJL�� �%XWDUEXWDU�� ������ +DUXQ�� ������
0D\URZDQL�	�$VKDUL��������5XKLPDW��������6XPLDWL��
������� %HVDUQ\D� NHXQWXQJDQ� \DQJ� GLSHUROHK� GDUL�

SHQJJXQDDQ� VLVWHP� DJURIRUHVWU\� WHODK� PHQGRURQJ�
SDUD� SLKDN� XQWXN� PHQMDGLNDQ� VLVWHP� DJURIRUHVWU\�
VHEDJDL� VDODK� VDWX� FDUD�PHQJRSWLPDONDQ� SHPDQ�
IDDWDQ� ODKDQ� �+DUXQ�� ������ 5DPEH\�� ������
5XKLPDW��������
6LVWHP� �WHODK�EDQ\DN�GLWHUDSNDQ�ROHK�DJURIRUHVWU\

PDV\DUDNDW� .HFDPDWDQ� 0DMHQDQJ�� .DEXSDWHQ�
&LODFDS� SDGD� ODKDQ�PLOLN�� WHUXWDPD� ODKDQ� NHULQJ��
.XVZDQWRUR� �� ������� PHQ\HEXWNDQ� EHQWXN�HW� DO
VLVWHP� � \DQJ� VHFDUD� XPXP� GLWHUDSNDQ�DJURIRUHVWU\
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ROHK� PDV\DUDNDW� GL� .HFDPDWDQ� 0DMHQDQJ� DGDODK�
VLVWHP� � NHEXQ� FDPSXUDQ� \DQJ� PHQJ�DJURIRUHVWU\
NRPELQDVLNDQ� WDQDPDQ�ND\X�ND\XDQ��SHUNHEXQDQ��
EXDK�EXDKDQ��GDQ�SHUWDQLDQ�SDGD�ODKDQ�\DQJ�VDPD��
3HQHUDSDQ� VLVWHP� � NHEXQ� FDPSXUDQ�DJURIRUHVWU\

SDGD� ODKDQ� PLOLN� GL� .HFDPDWDQ� 0DMHQDQJ�
EHUNRQWULEXVL� WHUKDGDS� SHPHQXKDQ� NHEXWXKDQ�
KDULDQ�� EXODQDQ�� PDXSXQ� WDKXQDQ� UXPDK� WDQJJD�
SHWDQL�� .XVZDQWRUR� �� ������� PHQ\HEXWNDQ�HW� DO
SHQGDSDWDQ� UDWD�UDWD� \DQJ� GLSHUROHK� SHWDQL� GDUL�
VLVWHP� � NHEXQ� FDPSXUDQ� GL�.HFDPDWDQ�DJURIRUHVWU\
0DMHQDQJ�PHQFDSDL�5S�����������SHU� WDKXQ�DWDX�
������� GDUL� QLODL� .HEXWXKDQ� +LGXS� 0LQLPXP�
�.+0�� \DQJ� KDUXV� GLSHQXKL� ROHK� SHWDQL�� 6HODLQ�
NHXQWXQJDQ�HNRQRPL��SHQHUDSDQ�VLVWHP� �DJURIRUHVWU\
NHEXQ� FDPSXUDQ� PHPLOLNL� NRQWULEXVL� SRVLWLI �
WHUKDGDS�DVSHN�VRVLDO�PDXSXQ�OLQJNXQJDQ�VHEDJDL�
PDQD�GLVDPSDLNDQ�GDODP�SHQHOLWLDQ�5R]DOLQD��������
GL�'HVD�.DUDFDN�.DEXSDWHQ�%RJRU��3XVSLWRGMDWL�HW�
DO HW� DO�� ������� GL� '$6� &LPXQWXU�� .XVZDQWRUR� ��
�������GL�'$6�&LNDZXQJ�GDQ�7ULZDQWR� �������GL�
'HVD�$UMRZLQDQJXQ�.DEXSDWHQ�0DODQJ�
.HOHPEDJDDQ� \DQJ� EHOXP�RSWLPDO�PHUXSDNDQ�

VDODK� VDWX� SHUPDVDODKDQ� XWDPD� GDODP� XVDKDWDQL�
DJURIRUHVWU\�GL�.HFDPDWDQ�0DMHQDQJ��3HUPDVDODKDQ�
XWDPD�NHOHPEDJDDQ�WHUVHEXW�GLDQWDUDQ\D�����PDVLK�
UHQGDKQ\D� GXNXQJDQ� NHELMDNDQ� SHPHULQWDK�� ����
OHPDKQ\D� NRRUGLQDVL� GDQ� VLQHUJLVLWDV� SURJUDP� GL�
DQWDUD�LQVWDQVL�SHPHULQWDK������OHPDKQ\D�GXNXQJDQ�
SDUD� SLKDN� GDODP� SHQJHPEDQJNDQ� XVDKDWDQL�
DJURIRUHVWU \� VHSHUWL� OHPEDJD� NHXDQJDQ� GDQ�
SHUXVDKDDQ�VZDVWD������EHOXP�WHUVHGLDQ\D�WHNQRORJL�
DJURIRUHVWU\�\DQJ�EHUVLIDW�NRPSUHKHQVLI �GDQ�VSHVLILN�
ORNDVL��GDQ�����PDVLK�UHQGDKQ\D�SHQJHWDKXDQ�GDQ�
NHWHUDPSLODQ� SHWDQL� GDODP� XVDKDWDQL� DJURIRUHVWU\�
.XVZDQWRUR� �� �������� 3HUPDVDODKDQ� \DQJ�HW� DO
EHUKXEXQJDQ� GHQJDQ� NHOHPEDJDDQ� WHUVHEXW�
EHUSRWHQVL�XQWXN�PHQJXUDQJL�WLQJNDW�NHEHUKDVLODQ�
XVDKDWDQL� � DSDELOD� WLGDN� VHJHUD�DJURIRUHVWU \
GLVHOHVDLNDQ��
3HQJHPEDQJDQ�PRGHO� NHOHPEDJDDQ� DJURIRUHVWU\�

\DQJ�GDSDW�GLWHULPD�ROHK� ��VHVXDL�GHQJDQ�VWDNHKROGHU
NRQGLVL� VRVLDO� HNRQRPL� PDV\DUDNDW�� GDQ� EHUVLIDW�
VSHVLILN�ORNDVL�GLKDUDSNDQ�GDSDW�PHQMDGL�VDODK�VDWX�
VROXVL� GDODP� PHQJRSWLPDONDQ� NHXQWXQJDQ�
XVDKDWDQL� � EDLN� VHFDUD� VRVLDO�� HNRQRPL�DJURIRUHVWU\
PDXSXQ� HNRORJL�� .HOHPEDJDDQ� GLGHILQLVLNDQ�
VHEDJDL�VXDWX�DWXUDQ�PDLQ�� ���VLVWHP�UXOH�RI �WKH�JDPH
QRUPD�� NHELDVDDQ�� GDQ� WDWD� KXEXQJDQ� GL� DQWDUD�
RUDQJ�RUDQJ� DWDX� OHPEDJD� \DQJ� WHUOLEDW� GDODP�

SHQJHORODDQ� VXPEHU� GD\D� DODP� \DQJ� GLWXMXNDQ�
XQWXN�PHQFDSDL� VXDWX� WXMXDQ� DWDX� NHJLDWDQ� \DQJ�
GLDQJJDS�SHQWLQJ��+XVQDK��7DQGLUDQ��+HUQLZDWL��	�
'MXIU\�� ������ ,UQDZDWL�� 6LPERORQ�� :LU\DZDQ��
0XUGL\DQWR�� 	� 1XUDQL�� ������ .XVQDQGDU��
3DGPDQLQJUXP��5DKD\X��	�:LERZR��������
3HQHOLWLDQ�EHUWXMXDQ�XQWXN�PHQJHWDKXL�IDNWRU�

IDNWRU� NXQFL� GDODP� SHQJHPEDQJDQ� NHOHPEDJDDQ�
DJURIRUHVWU\� SDGD� ODKDQ� PDV\DUDNDW� GL� .HFDPDWDQ�
0DMHQDQJ�� +DVLO� SHQHOLWLDQ� LQL� GLKDUDSNDQ� GDSDW�
GLMDGLNDQ�VHEDJDL�EDKDQ�SHUWLPEDQJDQ�XQWXN�SDUD�
SHQJDPELO� NHELMDNDQ� GDODP� SHQJHPEDQJDQ�
NHOHPEDJDDQ� XVDKDWDQL� � SDGD� ODKDQ�DJURIRUHVWU\
PDV\DUDNDW�GL�.HFDPDWDQ�0DMHQDQJ�

,,���0(72'(�3(1(/,7,$1

$���:DNWX�GDQ�/RNDVL�3HQHOLWLDQ

3HQHOLWLDQ� GLODNVDQDNDQ� GL� .HFDPDWDQ�
0DMHQDQJ�� .DEXSDWHQ� &LODFDS�� 3URYLQVL� -DZD�
7HQJDK� �*DPEDU� ��� PXODL� EXODQ� -DQXDUL� �����
VDPSDL�GHQJDQ�EXODQ�'HVHPEHU�������3HPLOLKDQ�
ORNDVL� GLODNXNDQ� VHFDUD� SXU SRVLYH� GHQJDQ�
SHUWLPEDQJDQ� .HFDPDWDQ� 0DMHQDQJ� PHUXSDNDQ�
����VDODK�VDWX� ORNDVL�SHQJHPEDQJDQ�DJURIRUHVWU\�GL�
.DEXSDWHQ�&LODFDS�GDQ�����PHPLOLNL�KXWDQ�UDN\DW�
SROD�DJURIRUHVWU\\DQJ�WHUOXDV�GL�.DEXSDWHQ�&LODFDS��
/XDV� ZLOD\DK� .HFDPDWDQ� 0DMHQDQJ� DGDODK�
����������KHNWDU�\DQJ�WHUGLUL�GDUL����������KHNWDU�
ODKDQ�VDZDK�GDQ����������KHNWDU�ODKDQ�NHULQJ��%36��
������

%���3HQJXPSXODQ�GDQ�$QDOLVLV�'DWD

'DWD�\DQJ�GLNXPSXONDQ�WHUGLUL�GDUL�GDWD�SULPHU�
GDQ� GDWD� VHNXQGHU�� 'DWD� SULPHU� GLSHUROHK� GDUL�
SHQJDPDWDQ� ODQJVXQJ�� GLVNXVL�� GDQ� ZDZDQFDUD�
GHQJDQ� VWDNHKROGHU� 'LQDV� .HKXWDQDQ� GDQ�
3HUNHEXQDQ� .DEXSDWHQ� &LODFDS�� 8QLW� 3HODNVDQD�
7HNQLV�'LQDV�.HKXWDQDQ�GDQ�3HUNHEXQDQ��837'�
+XWEXQ��0DMHQDQJ��SHGDJDQJ�SURGXN�SHUWDQLDQ��
NHKXWDQDQ�SHUNHEXQDQ�� NHORPSRN� WDQL � �
SHPHULQWDKDQ� GHVD�� SHWDQL�� GDQ� SHQ\XOXK�� 'DWD�
VHNXQGHU�GLSHUROHK�GDUL�GRNXPHQ�KDVLO�SHQHOLWLDQ��
VWDWLVWLN� %DGDQ� 3XVDW� 6WDWLVWLN� �%36�� .DEXSDWHQ�
&LODFDS�� SURILO� NHFDPDWDQ�� PRQRJUDIL� GHVD��
SURJUDP�SHQ\XOXK�NHKXWDQDQ�GDQ�SHUNHEXQDQ�GDQ�
SURJUDP�LQVWDQVL�WHUNDLW�ODLQQ\D�
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3HQHOLWLDQ� LQL� PHQJJXQDNDQ� DQDOLVLV� NHOHP�
EDJDDQ� GHQJDQ� WHNQLN� ,QWHUSUHWDWLYH� 6WUXFWXUDO�
0RGHOOLQJ� ��,60�� 7HNQLN� ,60� PHUXSDNDQ� SURVHV�
SHQJNDMLDQ� NHORPSRN� � �� XQWXN�JURXS� OHDUQLQJ� SURFHVV
PHQ\XVXQ� PRGHO� VWUXNWXUDO� VHEXDK� VLVWHP�
NHOHPEDJDDQ� \DQJ� EHUVLIDW� NRPSOHNV� GDQ�
PHOLEDWNDQ� � GDODP� EHQWXN� JUDILV� GDQ�VWDNHKROGHU
NDOLPDW� �(UL\DWQR�� ������ 0X]DQL�� ������ 6XU\D��
3XUZDQWR��6DSHL��	�:LGLDWPDND��������:LGL\DQWR��
�������7DKDSDQ�DQDOLVLV�\DQJ�GLSHUJXQDNDQ�GDODP�
SHQHOLWLDQ�LQL�GLVDMLNDQ�SDGD�*DPEDU���
$QDOLVLV� ,60� GLPXODL� GHQJDQ�PHQJLGHQWLILNDVL�

HOHPHQ�HOHPHQ�XWDPD�\DQJ�EHUSHQJDUXK�WHUKDGDS�
SHQJHPEDQJDQ� VLVWHP� �� NHPXGLDQ�DJURIRUHVWU\
GLXUDLNDQ� PHQMDGL� VHMXPODK� IDNWRU�� 3URVHV�
LGHQWLILNDVL�HOHPHQ�GDQ�SHQJXUDLDQ�HOHPHQ�PHQMDGL�
IDNWRU� GLODNXNDQ� PHODOXL� �)RFXV� *URXS� 'LVFXVVLRQ
�)*'�� GDQ� ZDZDQFDUD� PHQGDODP� GHQJDQ�
VWDNHKROGHU�
7DKDSDQ� NHGXD� DGDODK� SHQHWDSDQ� KXEXQJDQ�

NRQWHNVWXDO�DQWDU�IDNWRU�\DQJ�WHODK�WHULGHQWLILNDVL��
+XEXQJDQ� NRQWHNVWXDO� SDGD� WHNQLN� ,60� VHODOX�
GLQ\DWDNDQ� GDODP� EHQWXN� SHUEDQGLQJDQ�
EHUSDVDQJDQ� DQWDU� IDNWRU�� 7HUGDSDW� EHEHUDSD�
FRQWRK� KXEXQJDQ� NRQWHNVWXDO� DQWDU� IDNWRU��

6XPEHU�� ���%DGDQ�3XVDW�6WDWLVWLN ����6RXUFH ��

*DPEDU�����3HWD�ORNDVL�SHQHOLWLDQ
)LJXUH�����5HVHDUFK�VLWH�PDS�

GLDQWDUDQ\D�DSDNDK�$�OHELK�SHQWLQJ�GDUL�%��DSDNDK�
OHPEDJD�$�OHELK�EHUSHUDQ�GDUL�OHPEDJD�%��DSDNDK�
DNWLYLWDV� $� OHELK� HIHNWLI � GDODP�PHQFDSDL� WXMXDQ�
SURJUDP� GLEDQGLQJ� %�� GDQ� ODLQQ\D� �(UL\DWQR��
�������3HQ\XVXQDQ�PDWULN�LQWHUDNVL�VWUXNWXUDO��DWDX�
6WUXFWXUDO�6HOI�,QWHUDFWLRQ�0DWUL[��66,0��PHUXSDNDQ�
WDKDSDQ� NHWLJD� SDGD� WHNQLN� ,60�� %HUGDVDUNDQ�
SHUWLPEDQJDQ� KXEXQJDQ� NRQWHNVWXDO� \DQJ� WHODK�
GLODNXNDQ� SDGD� WDKDS� NHGXD� PDND� GLVXVXQODK�
PDWULN�66,0�GHQJDQ�PHQJJXQDNDQ�VLPERO�9��$��;��
GDQ�2��\DLWX��(UL\DWQR��������
9�DGDODK�H � ��GDQ�H  ��LM ML

$�DGDODK�H � ��GDQ�H  ��LM ML�

;�DGDODK�H � ��GDQ�H  ��LM ML�

2�DGDODK�H � ��GDQ�H  ��LM ML�

6LPERO���EHUDUWL�WHUGDSDW�KXEXQJDQ�NRQWHNWXDO�
VHGDQJNDQ� VLPERO� �� EHUDUWL� WLGDN� WHUGDSDW�
KXEXQJDQ�NRQWHNVWXDO�DQWDUD�HOHPHQ�L�GDQ�M�DWDX�
VHEDOLNQ\D��
0DWULNV�66,0�SDGD� VHWLDS�HOHPHQ�VHODQMXWQ\D�

GLNRQYHUVL� PHQMDGL� � �50��5HDFKDELOLW\� 0DWUL[
GHQJDQ�PHQJJDQWL�VLPERO�9��$��;��GDQ�2�PHQMDGL�
ELODQJDQ� �� GDQ� �� VHKLQJJD� PHPXGDKNDQ� GDODP�
SHUKLWXQJDQ� VHODQMXWQ\D�� 0DWULNV� 50� NHPXGLDQ�
GLXML�GHQJDQ��PHQJJXQDNDQ�DQDOLVLV� �XQWXN�WUDQVLYLW\
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PHPHQXKL� V\DUDW� NHOHQJNDSDQ� VHEDJDL� VHEXDK�
PDWULNV� WHUWXWXS�DWDX�VHEXDK� OLQJNDUDQ�KXEXQJDQ�
VHEDE�DNLEDW�� ��FDXVDO�ORRS
� 7DKDSDQ� WHUDNKLU� DGDODK� PHODNXNDQ� SHQJ�
NDWHJRULDQ� IDNWRU�� +DVLO� DQDOLVLV� PDWULNV� GDQ�
NODVLILNDVL�IDNWRU�GLVDMLNDQ�NH�GDODP�JDPEDU�GDODP�
EHQWXN� GLDJUDP� \DQJ� WHUGLUL� GDUL� HPSDW� VHNWRU�
�NXDGUDQ���\DLWX�����VHNWRU�SHUWDPD�PHPXDW�SHXEDK�
DXWRQRPRXV� $XWRQRPRXV�YDULDEOH� ��\DLWX�SHXEDK�\DQJ�
WLGDN�PHPLOLNL�NHWHUNDLWDQ�GHQJDQ�VLVWHP��PHPLOLNL�
GD\D� GRURQJ� NHFLO�� GDQ� WLQJNDW� NHWHUJDQWXQJDQ�
UHQGDK�� ���)DNWRU�ZHDN�GULYHU�ZHDN�GHSHQGHQW�YDULDEOHV
\DQJ�WHUGDSDW�SDGD�VHNWRU�VDWX�PHPLOLNL�QLODL�GD\D�
GRURQJ� � �'3�� �� ���� ;� GDQ� QLODL�GULYHU� SRZHU
NHWHUJDQWXQJDQ� � �'��������;��;� DGDODK�GHSHQGHQFH

*DPEDU�����7DKDSDQ�DQDOLVLV�GDWD
)LJXUH�����'DWD�DQDO\VLV�VWDJHV

6XPEHU��6RXUFH���(UL\DWQR������

MXPODK�IDNWRU�SDGD�VXDWX�HOHPHQ�����VHNWRU�NHGXD�
PHPXDW� SHXEDK� WLGDN� EHEDV� � ��GHSHQGHQW� YDULDEOHV
\DQJ�GLLVL�ROHK�IDNWRU�GHQJDQ�GD\D�GRURQJ�NHFLO�GDQ�
WLQJNDW� NHWHUJDQWXQJDQ� WLQJJL� �ZHDN� GULYHU�VWURQJO\�
GHSHQGHQW� YDULDEOHV��� )DNWRU� \DQJ� WHUPDVXN� GDODP�
VHNWRU�NHGXD�PHPLOLNL�QLODL�'3�������;�GDQ�QLODL�'�
!�����;��;�DGDODK�MXPODK�IDNWRU�����VHNWRU�NHWLJD�
PHPXDW�SHXEDK�SHQJLNDW�� ��GHQJDQ�OLQNDJHYDULDEOHV
GD\D� GRURQJ� \DQJ� EHVDU� GDQ� WLQJNDW� NHWHUJDQ�
WXQJDQ� \DQJ� WLQJJL� �VWURQJ� GULYHU�VWURQJO\� GHSHQGHQW�
YDULDEOHV���)DNWRU�GL�VHNWRU�WLJD�PHPLOLNL�QLODL�'3�!�
����;�GDQ�QLODL�'�!�����;��;�DGDODK�MXPODK�IDNWRU��
GDQ� ��� VHNWRU� NHHPSDW� PHPXDW� IDNWRU� \DQJ�
GLNDWHJRULNDQ� VHEDJDL� SHXEDK� EHEDV� �LQGHSHQGHQW�
YDULDEOHV�� \DLWX� IDNWRU� \DQJ�PHPLOLNL� GD\D� GRURQJ�

)DNWRU�.XQFL�GDODP�3HQJHPEDQJDQ�.HOHPEDJDDQ�$JURIRUHVWU\�SDGD�������� �,GLQ�6DHSXGLQ�5XKLPDW
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\DQJ� EHVDU� GDQ� WLQJNDW� NHWHUJDQWXQJDQ� UHQGDK�
� ��� )DNWRU� \DQJ�VWURQJ� GULYHU�ZHDN� GHSHQGHQW� YDULDEOHV
EHUDGD�GL�VHNWRU�NHHPSDW�PHPLOLNL�QLODL�'3�!�����;�
GDQ� QLODL� '� �� ���� ;�� ;� DGDODK� MXPODK� IDNWRU�
�%XGL\RQR��������0X]DQL��������

,,,���+$6,/�'$1�3(0%$+$6$1

$�� (OHPHQ� NHQGDOD� XWDPD� GDODP� SHQJHP�
EDQJDQ� NHOHPEDJDDQ� DJURIRUHVWU\� GL�
.HFDPDWDQ�0DMHQDQJ

(OHPHQ�NHQGDOD�XWDPD�GDSDW�GLXUDLNDQ�PHQMDGL�
���IDNWRU��7DEHO����\DQJ�EHUSRWHQVL�PHQMDGL�NHQGDOD�
XWDPD� SHQJHPEDQJDQ� NHOHPEDJDDQ� � GL�DJURIRUHVWU\
.HFDPDWDQ�0DMHQDQJ�
+XEXQJDQ� NRQWHNVWXDO� DQWDU� IDNWRU� GDODP�

HOHPHQ� NHQGDOD� XWDPD� PHQJJDPEDUNDQ� DGDQ\D�
GD\D�GRURQJ�GDUL�VDWX�IDNWRU�WHUKDGDS�NHPXQFXODQ�
IDNWRU�ODLQQ\D��+XEXQJDQ�NRQWHNVWXDO�DQWDU�IDNWRU�
WHUVHEXW� GLVDMLNDQ�GDODP�EHQWXN�PRGHO� VWUXNWXUDO�
HOHPHQ� NHQGDOD� XWDPD� SHQJHPEDQJDQ� �DJURIRUHVWU\
\DQJ� WHUGLUL� GDUL� OLPD� OHYHO� �*DPEDU� �D���� %HOXP�
DGDQ\D� GXNXQJDQ� NHELMDNDQ� �.��� GDQ� EHOXP�
WHUVHGLDQ\D�SDNHW�WHNQRORJL� ��.���EHUDGD�DJURIRUHVWU\
SDGD� OHYHO� NHOLPD� \DQJ� PHQMDGL� GDVDU� XQWXN�
SHQ\HOHVDLDQ� IDNWRU� NHQGDOD� XWDPD� ODLQQ\D��
.HEHUKDVLODQ� GDODP� SHQDQJDQDQ� NHGXD� NHQGDOD�
WHUVHEXW�DNDQ�EHUSHQJDUXK�SRVLWLI �GDODP�PHQJDWDVL�
GXD�NHQGDOD�\DQJ�EHUDGD�SDGD�OHYHO�NHHPSDW�\DLWX�
NXUDQJQ\D� NHWHUSDGXDQ� GDQ� NRRUGLQDVL� DQWDU�
OHPEDJD� �.��� GDQ� UHQGDKQ\D� SHUDQ� SHQ\XOXK�

7DEHO�����)DNWRU�IDNWRU�GDODP�HOHPHQ�NHQGDOD�XWDPD�SHQJHPEDQJDQ�NHOHPEDJDDQ�DJURIRUHVWU\
7DEOH�����)DFWRUV�RI �WKH�PDLQ�FRQVWUDLQWV�HOHPHQW�LQ�LQVWLWXWLRQDO�GHYHORSPHQW�RI �DJURIRUHVWU\

1R�
�1XPEHU��

)DNWRU�IDNWRU�SDGD�HOHPHQ�NHQGDOD�XWDPD�
�7KH�IDFWRUV�RQ�PDLQ�FRQWUDLQWV�HOHPHQWV��

.�� 5HQGDKQ\D�SHUDQ�NHORPSRN�WDQL�

.�� %HOXP�DGDQ\D�GXNXQJDQ�NHELMDNDQ�

.�� 5HQGDKQ\D�SHQJHWDKXDQ�GDQ�NHWHUDPSLODQ�SHWDQL�

.�� .XUDQJQ\D�SHPELQDDQ�SHWDQL�

.�� .XUDQJQ\D�NHWHUSDGXDQ�GDQ�VLQHUJLVLWDV�SURJUDP�DQWDU�OHPEDJD�

.�� .XUDQJQ\D�DNVHV�GDQ�LQIRUPDVL�SDVDU�

.�� 5HQGDKQ\D�SHUPRGDODQ�SHWDQL�

.�� %HOXP�WHUVHGLDQ\D�SDNHW�WHNQRORJL�DJURIRUHVWU\�

.�� 5HQGDKQ\D�SRVLVL�WDZDU�SHWDQL�GDODP�SHQMXDODQ�SURGXN�
.��� 5HQGDKQ\D�GXNXQJDQ�VZDVWD�
.��� 5HQGDKQ\D�SHUDQ�SHQ\XOXK�
.��� 5HQGDKQ\D�WLQJNDW�FRVPRSROLWDQ�SHWDQL�
.��� 5HQGDKQ\D�GXNXQJDQ�OHPEDJD�NHXDQJDQ�

� 6XPEHU�� ����'DWD�3ULPHU�� �������6RXUFH 3ULPDU\�GDWD

�.����� .HPDPSXDQ� XQWXN� PHQJDWDVL� NHHPSDW�
NHQGDOD� WHUVHEXW� DNDQ� PHPXGDKNDQ� GDODP�
PHQJDWDVL� NHQGDOD� \DQJ�EHUDGD� SDGD� OHYHO� NHWLJD�
\DLWX� UHQGDKQ\D� SHUDQ� NHORPSRN� WDQL� �.����
NXUDQJQ\D�SHPELQDDQ�SHWDQL��.����GDQ�UHQGDKQ\D�
GXNXQJDQ� VZDVWD� �.���� VHKLQJJD� NHQGDOD� \DQJ�
EHUDGD� SDGD� OHYHO� NHGXD� \DLWX� NXUDQJ\D�
SHQJHWDKXDQ�GDQ�NHWHUDPSLODQ�SHWDQL��.���GDSDW�
GLDWDVL��3HQDQJDQDQ�NHQGDOD�NHQGDOD�\DQJ�DGD�SDGD�
OHYHO����������GDQ���DNDQ�EHUGDPSDN�EHVDU�WHUKDGDS�
NHEHUKDVLODQ�GDODP�PHQJDWDVL�NHQGDOD�XWDPD�\DQJ�
EHUDGD�SDGD�OHYHO���
0DWULNV� � �*DPEDU� �E���GULYHU� SRZHU�GHSHQGHQFH

PHQHPSDWNDQ� IDNWRU� EHOXP� DGDQ\D� GXNXQJDQ�
NHELMDNDQ� �.��� GDQ� EHOXP� WHUVHGLDQ\D� WHNQRORJL�
DJURIRUHVWU\� �.��� SDGD� VHNWRU� NHHPSDW� DWDX�
GLNDWHJRULNDQ� VHEDJDL� SHXEDK�EHEDV� � ���LQGHSHQGHQW
+DO�LQL�GLWDQGDL�GHQJDQ�EHVDUQ\D�GD\D�SHQJJHUDN�
GDQ� UHQGDKQ\D� WLQJNDW� NHWHUJDQWXQJDQ� NHGXD�
IDNWRU� WHUVHEXW� WHUKDGDS� VLVWHP� VHKLQJJD� NHGXD�
IDNWRU� WHUVHEXW� PHUXSDNDQ� IDNWRU� NXQFL� SDGD�
HOHPHQ�NHQGDOD� XWDPD�� 6HNWRU� NHWLJD� DWDX� VHNWRU�
\DQJ�GLLVL�SHXEDK�SHQJNDLW� � ��SDGD�PDWULNV�OLQNDJH
GULYHU�SRZHU�GHSHQGHQFH�XQWXN�HOHPHQ�NHQGDOD�XWDPD�
GLWHPSDWL� ROHK� IDNWRU� NHQGDOD� EHUXSD� UHQGDKQ\D�
SHUDQ�NHORPSRN�WDQL��.����UHQGDKQ\D�SHQJHWDKXDQ�
GDQ� NHWHUDPSLODQ� SHWDQL� �.���� NXUDQJQ\D�
SHPELQDDQ� SHWDQL� �.���� NXUDQJQ\D� NHWHUSDGXDQ�
GDQ� NRRUGLQDVL� DQWDU� OHPEDJD� �.���� UHQGDKQ\D�
GXNXQJDQ� VZDVWD� � �.���� GDQ� UHQGDKQ\D� SHUDQ�
SHQ\XOXK��.�����+DO� LQL�PHQJDQGXQJ�SHQJHUWLDQ�
EDKZD� NHEHUDGDDQ� NHHQDP� IDNWRU� WHUVHEXW�
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6XPEHU��6RXUFH����'DWD�SULPHU��3ULPDU\�GDWD�������

*DPEDU�����'LDJUDP�PRGHO�VWUXNWXUDO�IDNWRU��D��GDQ�PDWULN� �SDGD�HOHPHQ�NHQGDOD�XWDPD��E�GULYHU�SRZHU�GHSHQGHQFH
)LJXUH�����6WUXFWXUHV�PRGHO�GLDJUDP��D��DQG�GULYHU�SRZHU�GHSHQGHQFH�PDWUL[�LQ�PDLQ�FRQVWUDLQWV�HOHPHQW��E�

PHPLOLNL� GD\D� GRURQJ� \DQJ� EHVDU� XQWXN�
PHPHQJDUXKL�IDNWRU� ODLQQ\D�GDQ�PHPLOLNL� WLQJNDW�
NHWHUJDQWXQJDQQ� \DQJ� EHVDU� WHUKDGDS� VLVWHP��
VHKLQJJD� SHQDQJDQDQ� WHUKDGDS� NHWXMXK� IDNWRU�
WHUVHEXW�KDUXV�GLODNXNDQ�VHFDUD�KDWL�KDWL�
)DNWRU� NXUDQJQ\D� DNVHV� GDQ� LQIRUPDVL� SDVDU�

�.���� UHQGDKQ\D� SHUPRGDODQ� SHWDQL� GDODP�
XVDKDWDQL� �.���� UHQGDKQ\D� SRVLVL� WDZDU� SHWDQL�
GDODP� SHQMXDODQ� SURGXN� �.���� UHQGDKQ\D� WLQJNDW�
NRVPRSROLWDQ� SHWDQL� �.����� GDQ� UHQGDKQ\D�
GXNXQJDQ� OHPEDJD� NHXDQJDQ� �.���� PHQHPSDWL�
VHNWRU�NHGXD�DWDX�GLNODVLILNDVLNDQ�VHEDJDL�SHXEDK�
WHULNDW�� +DO�LQL�EHUDUWL�NHEHUDGDDQ�NHOLPD�GHSHQGHQW���
IDNWRU�WHUVHEXW�PHPLOLNL�GD\D�GRURQJ�\DQJ�UHQGDK�
GDQ� WLQJNDW� NHWHUJDQWXQJDQ� \DQJ� WLQJJL� WHUKDGDS�

VLVWHP��.HEHUDGDDQ�NHHPSDW�IDNWRU�WHUVHEXW�KDQ\D�
PHUXSDNDQ� DNLEDW� GDUL� SHQJDUXK� IDNWRU� NHQGDOD�
ODLQQ\D�

%�� (OHPHQ� SURJUDP� XWDPD� GDODP� SHQJHP�
EDQJDQ� NHOHPEDJDDQ� DJURIRUHVWU\� GL�
.HFDPDWDQ�0DMHQDQJ

,GHQWLILNDVL�WHUKDGDS�SURJUDP�SURJUDP�XWDPD�
\DQJ� GLSHUOXNDQ� GDODP� SHQJHPEDQJDQ� NHOHP�
EDJDDQ� � GL� .HFDPDWDQ� 0DMHQDQJ�DJURIRUHVWU\
PHQJKDVLONDQ�WXMXK�IDNWRU��.HWXMXK�IDNWRU�WHUVHEXW�
GLVDMLNDQ� GDODP� 7DEHO� ��� +XEXQJDQ� NRQWHNVWXDO�
DQWDU� IDNWRU� GLJDPEDUNDQ� GDODP� EHQWXN� PRGHO�
VWUXNWXUDO� DQWDU� IDNWRU� SDGD� HOHPHQ� SURJUDP�
VHSHUWL�GLVDMLNDQ�SDGD�*DPEDU���

7DEHO�����)DNWRU�IDNWRUGDODP�HOHPHQ�SURJUDP�XWDPD�SHQJHPEDQJDQ�NHOHPEDJDDQ�DJURIRUHVWU\
7DEOH�����)DFWRUV�RI �WKH�PDLQ�SURJUDPV�HOHPHQW�LQ�LQVWLWXWLRQDO�GHYHORSPHQW�RI �DJURIRUHVWU\

1R�
�1XPEHU��

)DNWRU�IDNWRU�SDGD�HOHPHQ�SURJUDP�XWDPD�
�7KH�IDFWRUV�RQ�PDLQ�SURJUDPV�HOHPHQW��

3�� 3HQJXDWDQ�NRRUGLQDVL�GDQ�VLQHUJLVLWDV�DQWDU�OHPEDJD�
3�� 3HQ\HGLDDQ�NHELMDNDQ�DJURIRUHVWU\�
3�� 3HQ\HGLDDQ�SDNHW�WHNQRORJL�DJURIRUHVWU\�
3�� 2SWLPDOLVDVL�SHUDQ�NHORPSRN�WDQL�
3�� 2SWLPDOLVDVL�SHODNVDQDDQ�GLNODWOXK�
3�� 3HPEHQWXNDQ�NHPLWUDDQ�XVDKDWDQL�
3�� 2SWLPDOLVDVL�SHUDQ�SHQ\XOXK�

6XPEHU�� ����'DWD�3ULPHU�� �������6RXUFH 3ULPDU\�GDWD

)DNWRU�.XQFL�GDODP�3HQJHPEDQJDQ�.HOHPEDJDDQ�$JURIRUHVWU\�SDGD�������� �,GLQ�6DHSXGLQ�5XKLPDW
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6XPEHU�� ���'DWD�SULPHU�� �������6RXUFH 3ULPDU\�GDWD

*DPEDU�����'LDJUDP�PRGHO�VWUXNWXUDO�IDNWRU��D��GDQ�PDWULN�GULYHU�SRZHU�GHSHQGHQFH�SDGD�HOHPHQ�SURJUDP�XWDPD��E�
)LJXUH�����6WUXFWXUHV�PRGHO�GLDJUDP��D��DQG�GULYHU�SRZHU�GHSHQGHQFH�PDWUL[�LQ�PDLQ�SURJUDP�HOHPHQW��E�

3HQ\HGLDDQ� NHELMDNDQ� WHQWDQJ� � �3���DJURIRUHVWU\
GDQ� SHQ\HGLDDQ� SDNHW� WHNQRORJL� � �3���DJURIRUHVWU\
EHUDGD�SDGD�OHYHO���VHKLQJJD�PHQMDGL�GDVDU�XQWXN�
PHQGRURQJ� NHEHUKDVLODQ� SURJUDP�SURJUDP�
ODLQQ\D�� (IHNWLYLWDV� SHODNVDQDDQ� NHGXD� SURJUDP�
WHUVHEXW�DNDQ�PHPSHUPXGDK�SURJUDP�SHQJXDWDQ�
NRRUGLQDVL�GDQ�VLQHUJLVLWDV�DQWDU�OHPEDJD��3���GDQ�
RSWLPDOLVDVL�SHUDQ�SHQ\XOXK��3���\DQJ�EHUDGD�SDGD�
OHYHO����.HEHUDGDDQ�NHELMDNDQ� �GDQ�SDNHW�DJURIRUHVWU\
WHNQRORJL� �\DQJ�GLWXQMDQJ�ROHK�NRRUGLQDVL�DJURIRUHVWU\
GDQ�VLQHUJLWDV�DQWDU�OHPEDJD�\DQJ�NXDW�VHUWD�SHUDQ�
SHQ\XOXK� \DQJ� RSWLPDO� DNDQ� PHQGRURQJ� WLQJNDW�
NHEHUKDVLODQ�SURJUDP�RSWLPDOLVDVL�SHUDQ�NHORPSRN�
WDQL� �3���� SHODNVDQDDQ� SHQGLGLNDQ� SHODWLKDQ� GDQ�
SHQ\XOXKDQ��GLNODWOXK��\DQJ�VLVWHPDWLV��WHUDUDK�GDQ�
WHUHQFDQD� �3���� VHUWD� WHUEHQWXNQ\D� NHPLWUDDQ�
XVDKDWDQL��3���
0DWULNV� � �*DPEDU� �E���GULYHU� SRZHU�GHSHQGHQFH

PHQXQMXNNDQ�SHQ\HGLDDQ�NHELMDNDQ� ��3���DJURIRUHVWU\
GDQ� SHQ\HGLDDQ� SDNHW� WHNQRORJL� �3���DJURIRUHVWU\�
EHUDGD�SDGD�VHNWRU�NHHPSDW�VHKLQJJD�GLNDWHJRULNDQ�
VHEDJDL�YDULDEHO�EHEDV�� NDUHQD�PHPLOLNL�LQGHSHQGHQW��
NHNXDWDQ� SHQJJHUDN� \DQJ� EHVDU� WHWDSL� PHPLOLNL�
VHGLNLW� NHWHUJDQWXQJDQ� WHUKDGDS� VLVWHP�� +DO� LQL�
PHQJDQGXQJ� SHQJHUWLDQ� EDKZD� NHGXD� IDNWRU�
WHUVHEXW� PHUXSDNDQ� IDNWRU� NXQFL� \DQJ� PHQMDGL�
GDVDU� SHODNVDQDDQ� SURJUDP� SHQJHPEDQJDQ�
NHOHPEDJDDQ� � GL� .HFDPDWDQ�0DMHQDQJ��DJURIRUHVWU\
7HUGDSDW� GXD� IDNWRU� SDGD� HOHPHQ� SURJUDP� \DQJ�

PDVXN�NH�GDODP�VHNWRU�NHWLJD�\DLWX�SHPEHQWXNDQ�
IRUXP�NRRUGLQDVL�GDQ�VLQHUJLVLWDV� ��3����VWDNHKROGHU
GDQ� RSWLPDOLVDVL� SHUDQ� SHQ\XOXK� �3���� .HGXD�
IDNWRU� WHUVHEXW� GLNDWHJRULNDQ� VHEDJDL� IDNWRU�
SHQJNDLW��OLQNDJH��NDUHQD�VHODLQ�PHPLOLNL�NHNXDWDQ�
SHQJJHUDN� \DQJ� EHVDU� MXJD� PHPLOLNL� NHWHUJDQ�
WXQJDQ�\DQJ�WLQJJL�WHUKDGDS�VLVWHP�
2SWLPDOLVDVL�SHUDQ�NHORPSRN�WDQL� �3����NHWHU�

VHGLDDQ� SHQGLGLNDQ�� SHODWLKDQ�� GDQ� SHQ\XOXKDQ�
�GLNODWOXK��\DQJ�VLVWHPDWLV�GDQ�WHUHQFDQD��3����VHUWD�
WHUEHQWXNQ\D� NHPLWUDDQ� XVDKDWDQL� �3��� EHUDGD�
SDGD� VHNWRU� NHGXD� DWDX� GLNDWHJRULNDQ� VHEDJDL�
SHXEDK� WHULNDW� � ��� +DO� LQL� EHUDUWL� NHWLJD�GHSHQGHQW
IDNWRU� WHUVHEXW�PHPLOLNL� GD\D� GRURQJ� \DQJ� NHFLO�
WHUKDGDS�IDNWRU�ODLQ�SDGD�HOHPHQ�SURJUDP�XWDPD�
GDQ�PHPLOLNL� WLQJNDW� NHWHUJDQWXQJDQ� \DQJ� EHVDU�
WHUKDGDS�VLVWHP�

&�� (OHPHQ�DNWRU�XWDPD�GDODP�SHQJHPEDQJDQ�
DJURIRUHVWU\�GL�.HFDPDWDQ�0DMHQDQJ

7HUGDSDW� VHSXOXK� DNWRU� \DQJ� WHULGHQWLILNDVL�
PDVXN� NH� GDODP� HOHPHQ� DNWRU� XWDPD� SHQJHP�
EDQJDQ� �GL�.HFDPDWDQ�0DMHQDQJ��7DEHO�DJURIRUHVWU\
����0RGHO�VWUXNWXUDO�GDQ�PDWULNV�KXEXQJDQ�DQWDU�
IDNWRU� SDGD� HOHPHQ� DNWRU� XWDPD� GLVDMLNDQ� SDGD�
*DPEDU����
'LQDV�3HUNHEXQDQ�GDQ�.HKXWDQDQ�.DEXSDWHQ�

&LODFDS� �$��� GDQ� LQVWLWXVL� SHQHOLWLDQ�SHUJXUXDQ�
WLQJJL� �$��� PHUXSDNDQ� GXD� DNWRU� NXQFL� \DQJ�



��

7DEHO�����)DNWRU�IDNWRU�GDODP�HOHPHQ�DNWRU�XWDPD�SHQJHPEDQJDQ�NHOHPEDJDDQ�DJURIRUHVWU\
7DEOH�����)DFWRUV�RI �WKH�PDLQ�DFWRU�HOHPHQW�LQ�LQVWLWXWLRQDO�GHYHORSPHQW�RI�DJURIRUHVWU\

1R�
�1XPEHU��

)DNWRU�IDNWRU�SDGD�HOHPHQ�DNWRU�XWDPD�
�7KH�IDFWRUV�RQ�PDLQ�DFWRU�HOHPHQW��

$�� 3HWDQL�
$�� 3HGDJDQJ�
$�� .HORPSRN�WDQL�
$�� 8QLW�3HODNVDQD�7HNQLV�'DHUDK��837'��'LQDV�'LVKXWEXQ�0DMHQDQJ�
$�� 'LQDV�.HKXWDQDQ�GDQ�3HUNHEXQDQ�.DEXSDWHQ�0DMHQDQJ�
$�� ,QVWLWXVL�OLWEDQJ�SHUJXUXDQ�WLQJJL�
$�� /HPEDJD�NHXDQJDQ�
$�� %DODL�3HQ\XOXKDQ�.HFDPDWDQ�0DMHQDQJ�
$�� 3HQ\XOXK�
$��� 3HUXVDKDDQ�VZDVWD�

6XPEHU�� ����'DWD�3ULPHU�� �������6RXUFH 3ULPDU\�GDWD

6XPEHU��6RXUFH���'DWD�SULPHU��3ULPDU\�GDWD�������

*DPEDU�����'LDJUDP�PRGHO�VWUXNWXUDO�IDNWRU��D��GDQ�PDWULNV�GULYHU�SRZHU�GHSHQGHQFHSDGD�HOHPHQ�DNWRU�\DQJ�WHUOLEDW��E�
�)LJXUH�����6WUXFWXUHV�PRGHO�GLDJUDP��D��DQG�GULYHU�SRZHU�GHSHQGHQFH�PDWUL[�LQ�DFWRUV�HOHPHQW��E�

EHUSRWHQVL� PHPLOLNL� NHPDPSXDQ� XQWXN� PHQ�
GRURQJ� NHWHUOLEDWDQ� DNWRU� ODLQQ\D�� KDO� LQL�
GLNDUHQDNDQ�NHGXD�IDNWRU� WHUVHEXW�EHUDGD�GL� OHYHO�
NHHPSDW� �OHYHO� GDVDU�� SDGD� PRGHO� VWUXNWXUDO� GDQ�
VHNWRU�NHHPSDW�SDGD�PDWULNV� �GULYHU�SRZHU GHSHQGHQFH��
3DUWLVLSDVL� DNWLI � NHGXD� OHPEDJD� WHUVHEXW� DNDQ�
PHQGRURQJ� NHWHUOLEDWDQ� 837'� 'LVKXWEXQ�
0DMHQDQJ� �$���GDQ�%DODL�3HQ\XOXKDQ�.HFDPDWDQ�
0DMHQDQJ� �$��� VHFDUD� DNWLI�� 2SWLPDOLVDVL� NHWHU�
OLEDWDQ�NHHPSDW�DNWRU�WHUVHEXW�DNDQ�PHQJJHUDNDQ�
SDUWLVLSDVL� DNWRU�DNWRU� ODLQQ\D� VHSHUWL� SHGDJDQJ�
�$����NHORPSRN�WDQL��$����OHPEDJD�NHXDQJDQ��$����

SHQ\XOXK��$���GDQ�SHUXVDKDDQ�VZDVWD��3DUWLVLSDVL�
DNWLI � NHWXMXK� DNWRU� WHUVHEXW� DNDQ� PHQGRURQJ�
NHWHUOLEDWDQ� DNWLI � SHWDQL� GDODP� SURJUDP�
SHQJHPEDQJDQ� �DJURIRUHVWU\

'�� )DNWRU� NXQFL� GDODP� SHQJHPEDQJDQ�
NHOHPEDJDDQ� DJURIRUHVWU\� SDGD� ODKDQ�
PDV\DUDNDW�GL�.HFDPDWDQ�0DMHQDQJ

$JURIRUHVWU\�VHEDJDL�VDODK�VDWX�EHQWXN�XVDKDWDQL�
EHUNHODQMXWDQ�PHPLOLNL�EDQ\DN�NHXQWXQJDQ�XQWXN�
NHKLGXSDQ� PDV\DUDNDW� EDLN� NHXQWXQJDQ� VRVLDO��
HNRQRPL�� PDXSXQ� OLQJNXQJDQ�� 2OHK� NDUHQD� LWX��

)DNWRU�.XQFL�GDODP�3HQJHPEDQJDQ�.HOHPEDJDDQ�$JURIRUHVWU\�SDGD�������� �,GLQ�6DHSXGLQ�5XKLPDW
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EHUEDJDL� SLKDN� WHODK� PHQGRURQJ� SHPDQIDDWDQ�
ODKDQ�� WHUPDVXN� ODKDQ� PLOLN� PDV\DUDNDW� GHQJDQ�
PHQJJXQDNDQ�VLVWHP� �DJURIRUHVWU\
3HUPDVDODKDQ� XWDPD� GDODP� PHQJRSWLPDONDQ�

NHXQWXQJDQ� XVDKDWDQL� � GL� ODKDQ�DJURIRUHVWU \
PDV\DUDNDW�GL�.HFDPDWDQ�0DMHQDQJ�DGDODK�PDVLK�
OHPDKQ\D�VLVWHP�NHOHPEDJDDQ�DJURIHVWUL�\DQJ�DGD��
3HQHOLWLDQ�\DQJ�WHODK�GLODNXNDQ�ROHK�.XVZDQWRUR�HW�
DO HW�DO����������3XVSLWRGMDWL� ���������PHQ\LPSXONDQ�
EDKZD�SHQJJXQDDQ�VLVWHP� GL�ODKDQ�PLOLN�DJURIRUHVWU\�
PDV\DUDNDW�GL�'$6�&LWDQGX\��6XE�'$6�&LWDQGX\�
+XOX�� &LPXQWXU�� GDQ� &LNDZXQJ�� EHOXP� PHP�
EHULNDQ� NHXQWXQJDQ� \DQJ� RSWLPDO�� KDO� LQL�
GLNDUHQDNDQ� VLVWHP� NHOHPEDJDDQ� XVDKDWDQL�
DJURIRUHVWU\� \DQJ� EHOXP� RSWLPDO�� 2OHK� NDUHQD� LWX��
SHQJHPEDQJDQ� NHOHPEDJDDQ� � PHUXSD�DJURIRUHVWU\
NDQ�VDODK�VDWX�VROXVL�XQWXN�PHQJDWDVL�SHUPDVDODKDQ�
WHUVHEXW�
7HUGDSDW� HPSDW� IDNWRU� NXQFL� \DQJ� KDUXV�

PHQGDSDW� SHUKDWLDQ� GDODP� XVDKD� SHQJHPEDQJDQ�
NHOHPEDJDDQ� GL� .HFDPDWDQ� 0DMHQDQJ�DJURIRUHVWU\�
\DLWX� GXNXQJDQ� NHELMDNDQ� SHQJHPEDQJDQ�
DJURIRUHVWU\ DJURIRUHVWU\����NHWHUVHGLDDQ�SDNHW�WHNQRORJL�
RSWLPDOLVDVL� SHUDQ�'LVKXWEXQ�.DEXSDWHQ�&LODFDS�
GDQ� RSWLPDOLVDVL� SHUDQ� LQVWLWXVL� SHQHOLWLDQ��
SHUJXUXDQ�WLQJJL�
3HUPDVDODKDQ� NHOHPEDJDDQ� GDODP� SHQJHP�

EDQJDQ� �GL�.HFDPDWDQ�0DMHQDQJ�EHUDZDO�DJURIRUHVWU\
GDUL� EHOXP� WHUVHGLDQ\D� NHELMDNDQ� � \DQJ�DJURIRUHVWU\
EHUVLIDW�VSHVLILN�ORNDVL�\DWX�NHELMDNDQ�\DQJ�PHPLOLNL�
NHVHVXDLDQ� GHQJDQ� NRQGLVL� ELRILVLN�� VRVLDO� GDQ�
HNRQRPL�PDV\DUDNDW� VHWHPSDW�� � EHOXP�$JURIRUHVWU\
GLMDGLNDQ� VHEDJDL� DUXV� XWDPD� GL� GDODP� NHELMDNDQ�
SHPEDQJXQDQ� QDVLRQDO� EDLN� SDGD� WLQJNDW� SXVDW�
PDXSXQ� GDHUDK� VHKLQJJD� NHWLGDNWHUVHGLDDQ�
NHELMDNDQ�WHUVHEXW�WHODK�PHQJDNLEDWNDQ� OHPDKQ\D�
VLQHUJLVLWDV� GDQ� NRRUGLQDVL� GLDQWDUD� �VWDNHKROGHU
GDODP� XVDKD� SHQJHPEDQJDQ� �5RKDGL��DJURIRUHVWU\�
+HUDZDWL��)LUGDXV��0DU\DQL��	�3HUPDGL��������
.HELMDNDQ� �\DQJ�PHQJDNRPRGLU�QLODL�DJURIRUHVWU\

QLODL� NHDULIDQ� ORNDO�� PHPLOLNL� NHVHVXDLDQ� GHQJDQ�
NRQGLVL� ELRILVLN�� VRVLDO� GDQ� HNRQRPL� PDV\DUDNDW��
VHUWD�PHOLEDWNDQ�SDUWLVLSDVL�DNWLI �PDV\DUDNDW�GDODP�
VHWLDS� WDKDSDQ� SHPEXDWDQ� NHELMDNDQ� GLKDUDSNDQ�
PHQMDGL� VDODK� VDWX� VROXVL� GDODP� SHQJHPEDQJDQ�
DJURIRUHVWU\� GL� .HFDPDWDQ� 0DMHQDQJ�� 6HODLQ� LWX��
SURVHV� SHPEXDWDQ� NHELMDNDQ� KDUXV�DJURIRUHVWU\�
GLGDVDUNDQ�NHSDGD�KDVLO�EHUEDJDL�NDMLDQ�SHQHOLWLDQ�
�GDODP� EHQWXN� SDNHW� WHNQRORJL� �� \DQJ�DJURIRUHVWU\
WHODK�GLODNXNDQ�ROHK�LQVWDQVL�SHQHOLWLDQ�SHUJXUXDQ�

WLQJJL� VHKLQJJD� NHELMDNDQ� WHUVHEXW� DNDQ� PDPSX�
PHQMDZDE� EHUEDJDL� SHUPDVDODKDQ� XVDKDWDQL�
DJURIRUHVWU\ VWDNHKROGHU� \DQJ� GLODNXNDQ� ROHK� �
NKXVXVQ\D�PDV\DUDNDW�
.HWLGDNWHUVHGLDDQ� LOPX� SHQJHWDKXDQ� GDQ�

WHNQRORJL��,37(.��GDODP�EHQWXN�SDNHW�WHNQRORJL�
DJURIRUHVWU\� PHQMDGL� IDNWRU� NXQFL� ODLQQ\D� GDODP�
SHQJHPEDQJDQ� � GL� .HFDPDWDQ�DJURIRUHVWU \
0DMHQDQJ�� 5XKLPDW� ������� PHQ\HEXWNDQ� NHWHU�
VHGLDDQ� LQRYDVL� WHNQRORJL� \DQJ� DGD�DJURIRUHVWU\�
VHNDUDQJ�LQL�PDVLK�EHUVLIDW�SDUVLDO�\DLWX�KDQ\D�EHULVL�
SHGRPDQ� WHNQLV� EXGLGD\D� SHU� MHQLV� WDQDPDQ�
SHQ\XVXQ� VLVWHP� WDQSD� PHP�DJURIRUHVWU \�
SHUWLPEDQJNDQ� LQWHUDNVL� GL� DQWDUD� EHUEDJDL� MHQLV�
WDQDPDQ�GDODP�VLVWHP� ��6HODLQ�LWX��LQRYDVL�DJURIRUHVWU\
WHNQRORJL� � EHOXP�PHPDVXNNDQ� LQRYDVL�DJURIRUHVWU\
\DQJ� PHQ\DQJNXW� DVSHN� VRVLDO�� HNRQRPL�� GDQ�
HNRORJL�
3DNHW� WHNQRORJL� VHKDUXVQ\D� EHULVL�DJURIRUHVWU\�

NXPSXODQ� LQRYDVL� \DQJ� GLKDVLONDQ� ROHK� OHPEDJD�
SHQHOLWLDQ� GDQ� SHQJHPEDQJDQ� \DQJ� EHUWXMXDQ�
XQWXN� PHQMDZDE� EHUEDJDL� SHUPDVDODKDQ� \DQJ�
GLKDGDSL� GDODP� XVDKDWDQL� ��VWDNHKROGHU� DJURIRUHVWU\
2OHK� NDUHQD� LWX�� SURVHV� SHQHOLWLDQ� XQWXN� PHQJ�
KDVLONDQ�SDNHW�WHNQRORJL� �WHUVHEXW�KDUXV�DJURIRUHVWU\
PHOLEDWNDQ� SDUD� � WHUXWDPD� �VWDNHKROGHU VWDNHKROGHU
\DQJ�EHUDVDO�GDUL�GDHUDK��5XKLPDW��������
.HWHUVHGLDDQ� SDNHW� WHNQRORJL� �DJURIRUHVWU\

NRPSUHKHQVLI � �EHULVL� LQRYDVL� WHNQLV�� VRVLDO��
HNRQRPL�� GDQ� HNRORJL�� \DQJ� GLKDVLONDQ� ROHK�
OHPEDJD� SHQHOLWLDQ�SHUJXUXDQ� WLQJJL�� GDQ�
NHWHUVHGLDDQ� NHELMDNDQ� � GL� GDHUDK�DJURIRUHVWU\
�SDUWLVLSDVL� DNWLI �'LVKXWEXQ�.DEXSDWHQ� &LODFDS��
\DQJ� PHQJDNRPRGLU� QLODL�QLODL� NHDULIDQ� ORNDO��
NHVHVXDLDQ�ELRILVLN��VRVLDO�GDQ�HNRQRPL�PDV\DUDNDW�
VHWHPSDW�GDSDW�GLMDGLNDQ�VHEDJDL�SURJUDP�SULRULWDV�
SHQJHPEDQJDQ� �SDGD� ODKDQ�PDV\DUDNDW�DJURIRUHVWU\
GL�.HFDPDWDQ�0DMHQDQJ�
.HEHUKDVLODQ� GDODP� SHQJHORODDQ� NHHPSDW�

IDNWRU� NXQFL� WHUVHEXW� GDSDW� PHQGRURQJ� NHEHU�
KDVLODQ� SHQJHORODDQ� IDNWRU�IDNWRU� XWDPD� ODLQQ\D�
GDODP� SHQJHPEDQJDQ� NHOHPEDJDDQ� \GL�DJURIRUHVWU
.HFDPDWDQ�0DMHQDQJ��0RGHO� SHQJHORODDQ� IDNWRU�
NXQFL� GDODP� SHQJHPEDQJDQ� NHOHPEDJDDQ�
DJURIRUHVWU\�GL�.HFDPDWDQ�0DMHQDQJ�GLVDMLNDQ�GDODP�
*DPEDU���
.HWHUVHGLDDQ� SDNHW� WHNQRORJL� GDQ� NHELMDNDQ�

DJURIRUHVWU\� GL� GDHUDK� \DQJ� GLGDODPQ\D� PHQJDWXU�
WXJDV� GDQ� WDQJJXQJ� MDZDE� PDVLQJ�PDVLQJ�
VWDNHKROGHU� DNDQ� PHPSHUNXDW� NRRUGLQDVL� GDQ�
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VLQHUJLVLWDV� DQWDU� OHPEDJD� \DQJ� WHUOLEDW�� VHKLQJJD�
WLGDN� WHUGDSDW� WXPSDQJ� WLQGLK� SURJUDP�NHJLDWDQ�
GLDQWDUD�OHPEDJD�\DQJ�WHUNDLW��+DO�LQL�GLNDUHQDNDQ�
VDODK�VDWX�PDVDODK�GDODP�SHQJHPEDQJDQ�XVDKDWDQL�
DJURIRUHVWU\� GL� EHEHUDSD� GDHUDK� GLVHEDENDQ� ROHK�
PDVLK� WHUGDSDWQ\D� WXPSDQJ� WLQGLK� SURJUDP� GDQ�
DGDQ\D� HJR� VHNWRUDO� GL� DQWDUD� SDUD� SHPDQJNX�
NHSHQWLQJDQ��3XVSLWRGMDWL�HW�DO���������

*DPEDU�����0RGHO�SHQJHORODDQ�IDFWRU�NXQFL�GDODP�SHQJHPEDQJDQ�NHOHPEDJDDQ�DJURIRUHVWU\
� RI �)LJXUH� ���0DQDJHPHQW�PRGHO�RI �NH\�IDFWRUV�LQ�LQVWLWXWLRQDO�GHYHORSPHQW� DJURIRUHVWU\

6XPEHU�� ���'DWD�SULPHU�� �������6RXUFH 3ULPDU\�GDWD

.HWHUVHGLDDQ� SDNHW� WHNQRORJL� GDQ� NHELMDNDQ�
DJURIRUHVWU\�DNDQ�PHQMDGL�EDKDQ�XWDPD�XQWXN�SDUD�
SHQ\XOXK� GDODP�PHODNXNDQ� DNWLYLWDV� SHQ\XOXKDQ�
DJURIRUHVWU\ DJURIRUHVWU\��.HWHUVHGLDDQ�SDNHW�WHNQRORJL� �
DNDQ� PHPXGDKNDQ� SDUD� SHQ\XOXK� GDODP�
PHQ\DPSDLNDQ� VROXVL� WHUKDGDS� SHUPDVDODKDQ�
XVDKDWDQL� �VHFDUD�VLVWHPDWLV�GDQ�WHUDUDK�DJURIRUHVWU\
VHGDQJNDQ� NHELMDNDQ� � PHPEHULNDQ�DJURIRUHVWU\

)DNWRU�.XQFL�GDODP�3HQJHPEDQJDQ�.HOHPEDJDDQ�$JURIRUHVWU\�SDGD�������� �,GLQ�6DHSXGLQ�5XKLPDW
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-851$/�3HQHOLWLDQ�6RVLDO�GDQ�(NRQRPL�.HKXWDQDQ�9RO�����1R����$JXVWXV�������+DO�������

NHOHOXDVDDQ�GDQ�GDVDU�KXNXP�XQWXN�EHUSDUWLVLSDVL�
DNWLI � GDODP� SHQJHPEDQJDQ� XVDKDWDQL� ��DJURIRUHVWU\
.HWHUVHGLDDQ�LQRYDVL�WHNQRORJL�\DQJ�GLGXNXQJ�ROHK�
GXNXQJDQ� NHELMDNDQ� DNDQ� PHQLQJNDWNDQ� NRP�
SHWHQVL� SHQ\XOXK� GDODP� PHODNVDQDNDQ� NHJLDWDQ�
SHQ\XOXKDQ� �+HOP\�� 6XPDUGMR�� 3XUQDQLQJVLK�� 	�
7MLSWRSUDQRWR��������,QGUDQLQJVLK��������
.XDWQ\D� NRRUGLQDVL� GDQ� VLQHUJLVLWDV� DQWDU�

OHPEDJD� VHUWD� RSWLPDOQ\D� SHUDQ� SHQ\XOXK� DNDQ�
EHUSHQJDUXK� SRVLWLI � WHUKDGDS� EHEHUDSD� SURJUDP�
GLDQWDUDQ\D� ����SHODNVDQDDQ�SHQGLGLNDQ�SHODWLKDQ��
GDQ�SHQ\XOXKDQ��GLNODWOXK��\DQJ�VLVWHPDWLV��WHUDUDK��
WHUHQFDQD� GDQ� EHUNHODQMXWDQ�� ���� SHQJRSWLPDODQ�
SHUDQ� NHORPSRN� WDQL� VHEDJDL� ZDKDQD� EHODMDU��
ZDKDQD�NHUMDVDPD�GDQ�XQLW�SURGXNVL�EHUVDPD�GDQ�
����SHQJXDWDQ�SURJUDP�NHPLWUDDQ�\DQJ�GLGDVDUNDQ�
NHSDGD�SULQVLS�VDOLQJ�PHPEXWXKNDQ��PHQJXDWNDQ��
GDQ�PHQJXQWXQJNDQ�
3HQLQJNDWDQ�NDSDVLWDV�SHWDQL��WHNQLV��PDQDMHULDO��

GDQ�VRVLDO��PHUXSDNDQ�VDODK�VDWX�KDVLO�GDUL�SURVHV�
RSWLPDOLVDVL�SHODNVDQDDQ�SHQGLGLNDQ��SHODWLKDQ��GDQ�
SHQ\XOXKDQ� �GLNODWOXK��� SHUDQ� NHORPSRN� WDQL� GDQ�
NHPLWUDDQ� XVDKDWDQL� SDGD� SHQJHPEDQJDQ�
NHOHPEDJDDQ� � GL� .HFDPDWDQ�0DMHQDQJ��DJURIRUHVWU\
3HQLQJNDWDQ� NDSDVLWDV� SHWDQL� DNDQ� EHUSHQJDUXK�
EHVDU�WHUKDGDS�NHPDQGLULDQ�GDQ�NHPDPSXDQ�SHWDQL�
GDODP� PHQFDUL� VXPEHU� LQIRUPDVL�� DNVHV� SDVDU��
SHUPRGDODQ�GDQ�PHQMDOLQ�NHUMD�VDPD�GHQJDQ�SDUD�
SLKDN� �6XZDUGL�� ������� +DO� LQL� DNDQ� PHQGXNXQJ�
NHEHUKDVLODQ� SHQJHPEDQJDQ� � VHKLQJJD�DJURIRUHVWU\
NHXQWXQJDQ� RSWLPDO� GDUL� XVDKDWDQL� DJURIRUHVWU\�
�VRVLDO��HNRQRPL��GDQ�HNRORJL��GDSDW�WHUFDSDL�

,9���.(6,038/$1�'$1�6$5$1

$���.HVLPSXODQ

7HUGDSDW�HPSDW�IDNWRU�NXQFL�\DQJ�PHQMDGL�GDVDU�
SHQJHPEDQJDQ� NHOHPEDJDDQ� � GL�DJURIRUHVWU \
.HFDPDWDQ� 0DMHQDQJ� \DLWX� GXNXQJDQ� NHELMDNDQ�
SHQJHPEDQJDQ NHWHUVHGLDDQ� SDNHW�� DJURIRUHVWU\��
WHNQRORJL� RSWLPDOLVDVL� NHWHUOLEDWDQ�DJURIRUHVWU\��
'LVKXWEXQ� .DEXSDWHQ� &LODFDS� GDQ� LQVWLWXVL�
SHQHOLWLDQ�SHUJXUXDQ�WLQJJL�

%���6DUDQ

3HPHULQWDK� SXVDW� �LQVWLWXVL� SHQHOLWLDQ�� SHU�
JXUXDQ�WLQJJL��GLVDUDQNDQ�XQWXN�PHQ\HGLDNDQ�SDNHW�
WHNQRORJL� � \DQJ� EHUVLIDW� NRPSUHKHQVLI �DJURIRUHVWU\

�EHULVL�LQRYDVL�WHNQLV��VRVLDO��HNRQRPL��GDQ�HNRORJL��
GDQ� PDPSX� PHQMDZDE� SHUPDVDODKDQ� \DQJ�
GLKDGDSL� GDODP�XVDKDWDQL� �VWDNHKROGHU� DJURIRUHVWU\
3HPHULQWDK� GDHUDK� �'LQDV� .HKXWDQDQ� GDQ�

3HUNHEXQDQ�.DEXSDWHQ�&LODFDS��GLVDUDQNDQ�XQWXN�
PHUXPXVNDQ�GDQ�PHQJKDVLONDQ�NHELMDNDQ�GDHUDK�
WHQWDQJ� SHQJHPEDQJDQ� � \DQJ� PHQJ�DJURIRUHVWU\
DNRPRGLU�SDNHW�WHNQRORJL�\DQJ�GLKDVLONDQ�LQVWLWXVL�
SHQHOLWLDQ�SHUJXUXDQ� WLQJJL�� QLODL�QLODL� NHDULIDQ�
ORNDO�� NHVHVXDLDQ� ELRILVLN�� GDQ� NRQGLVL� VRVLDO�
HNRQRPL�PDV\DUDNDW�VHWHPSDW�
$QDOLVLV� OHELK� ODQMXW� VHSHUWL� DQDOLVLV� 6WUHQJWKV��

:HDNQHVVHV��2SSRUWXQLWLHV��DQG�7KUHDWV��6:27��GDSDW�
GLSHUOXNDQ�XQWXN�PHQFDUL�VWUDWHJL�SHQJHPEDQJDQ�
NHOHPEDJDDQ� XVDKDWDQL� GHQJDQ�DJURIRUHVWU \�
PHQJHOROD� IDNWRU� NXQFL� \DQJ� GLKDVLONDQ� GDODP�
SHQHOLWLDQ�LQL�

8&$3$1�7(5,0$�.$6,+�

�"$,/08-&%(&.&/5�

3HQXOLV� PHQJXFDSNDQ� WHULPD� NDVLK� NHSDGD�
VHOXUXK� SLKDN� \DQJ� WHODK� PHPEDQWX� NHODQFDUDQ�
SHQHOLWLDQ� LQL�� NKXVXVQ\D� NHSDGD� .HSDOD� 837'�
.HKXWDQDQ� GDQ� 3HUNHEXQDQ� 0DMHQDQJ�� SDUD�
SHQ\XOXK� GL� %DODL� 3HQ\XOXKDQ� .HFDPDWDQ�
0DMHQDQJ�� .HSDOD� 'LQDV� .HKXWDQDQ� GDQ�
3HUNHEXQDQ� .DEXSDWHQ� &LODFDS�� GDQ� 1DQD�
6XWULVQD� \DQJ� WHODK� PHPIDVLOLWDVL�� PHPEHULNDQ�
SHUKDWLDQ��GDQ�EDQWXDQ�GDODP�SURVHV�SHQJXPSXODQ�
GDWD�VHODPD�SHQHOLWLDQ�

'$)7$5�3867$.$

%36����������.HFDPDWDQ�0DMHQDQJ�GDODP�DQJND�WDKXQ�������
&LODFDS�� %DGDQ� 3XVDW� 6WDWLVWLN� .DEXSDWHQ�
&LODFDS�

%XGL\RQR����������'HVDLQ�NHELMDNDQ�SHQJHPEDQJDQ�NDZDVDQ�
SHPXNLPDQ� EHUNHODQMXWDQ� GL� SHUEDWDVDQ� QHJDUD��
%RJRU��6HNRODK�3DVFDVDUMDQD� ,QVWLWXW�3HUWDQLDQ�
%RJRU�

%XWDUEXWDU��7�� ��������$JURIRUHVWU\� XQWXN� DGDSWDVL� GDQ�
PLWLJDVL� SHUXEDKDQ� LNOLP�� -XUQDO� $QDOLVLV�
.HELMDNDQ�.HKXWDQDQ�������������

(UL\DWQR�� �������� ,OPX� VLVWHP�� 0HQLQJNDWNDQ� PXWX� GDQ�
HIHNWLYLWDV�PDQDMHPHQ� �/��/DUDVDWL�(G����6XUDED\D��
3HQHUELW�*XQD�:LG\D�
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+DUXQ��0��.����������$QDOLVLV�SHQJHPEDQJDQ�MHOXWXQJ�GHQJDQ�
VLVWHP� DJURIRUHVWU\� XQWXN� PHPXOLKNDQ� ODKDQ� JDPEXW�
WHUGHJUDGDVL� GL� 3URYLQVL� .DOLPDQWDQ� 7HQJDK�� �7HVLV���
%RJRU�� �6HNRODK�3DVFDVDUMDQD�,QVWLWXW�3HUWDQLDQ�
%RJRU�

+HOP\�� =��� 6XPDUGMR�� 3XUQDQLQJVLK�� 1��� 	�
7MLSWRSUDQRWR��3����������+XEXQJDQ�NRPSHWHQVL�
SHQ\XOXK�GHQJDQ� NDUDNWHULVWLN�SULEDGL�� SHUVHSVL�
SHQ\XOXK� WHUKDGDS�GXNXQJDQ�NHOHPEDJDDQ�GDQ�
SHUVHSVL� SHQ\XOXK� WHUKDGDS� VLIDW� LQRYDVL� F\EHU�
H[WHQWLRQ��-XUQDO�$JUR�(NRQRPL��������������

+XVQDK��1���7DQGLUDQ��3���+HUQLZDWL��	�'MXIU\��)����������
.HUDJDDQ� NHOHPEDJDDQ� SDGD� DJURELVQLV� JXOD� GL�
6XODZHVL�6HODWDQ��%XOHWLQ�7DQDPDQ�7HPEDNDX��6HUDW��
GDQ�0LQ\DN�$WVLUL�������������

,QGUDQLQJVLK�� .�� 6�� �������� )DNWRU�IDNWRU� \DQJ�
PHPHQJDUXKL� NLQHUMD� XVDKDWDQL� SHWDQL� VHEDJDL�
UHSUHVHQWDWLI � VWUDWHJL� SHQ\XOXKDQ� SHUWDQLDQ�
EHUNHODQMXWDQ� GL� ODKDQ� PDUJLQDO�� -XUQDO� $JUR�
(NRQRPL���������������

,UQDZDWL��5���6LPERORQ��'���:LU\DZDQ��%���0XUGL\DQWR��
%��� 	� 1XUDQL�� 7�� :�� �������� 7HNQLN� LQWHUSUHWLYH�
VWUXFWXUDO� PRGHOOLQJ� XQWXN� VWUDWHJL� LPSOHPHQWDVL�
PRGHO� SHULNDQDQ� WDQJNDS� GL� 7DPDQ� 1DVLRQDO�
.DULPXQ�-DZD��-XUQDO�,OPX�3HUWDQLDQ�GDQ�3HULNDQDQ��
������������

.XVQDQGDU��3DGPDQLQJUXP��'���5DKD\X��:���	�:LERZR��
$����������5DQFDQJ�EDQJXQ�PRGHO�NHOHPEDJDDQ�
DJULELVQLV� SDGL� RUJDQLN� GDODP� PHQGXNXQJ�
NHWDKDQDQ� SDQJDQ�� -XUQDO�(NRQRPL� 3HPEDQJXQDQ��
��������������

.XVZDQWRUR��'��3���-XQDLGL��(���+DQGD\DQL��:���5XKLPDW��
,��6���8WRPR��%���.XVZDQGL��1��� �� �� ��)LOLDQW\��'��
��������.DMLDQ�ODQVNDS�DJURIRUHVWU\�SDGD�'$6�SULRULWDV�
�'$6� &LNDZXQJ��� &LDPLV�� %DODL� 3HQHOLWLDQ�
7HNQRORJL��$JURIRUHVWU\�

0D\URZDQL�� +��� 	� $VKDUL�� �������� 3HQJHPEDQJDQ�
DJURIRUHVWU\� XQWXN� PHQGXNXQJ� NHWDKDQDQ�
SDQJDQ�GDQ�SHPEHUGD\DDQ�SHWDQL�VHNLWDU�KXWDQ��
-XUQDO�)RUXP�3HQHOLWLDQ�$JUR�(NRQRPL���������������

0X]DQL�� ��������2SWLPDVL� NHOHPEDJDDQ� GDODP� SHQJHORODDQ�
HNRVLVWHP� PDQJURYH� EHUEDVLV� SHULNDQDQ�� �'LVHUWDVL��� �
%RJRU��,QVWLWXW�3HUWDQLDQ�%RJRU�

3XVSLWRGMDWL��7���-XQDLGL��(���5XKLPDW��,��6���.XVZDQWRUR��
'��3���+DQGD\DQL��:���	�,QGUDMD\D��<����������.DMLDQ�

ODQVNDS� DJURIRUHVWU\� SDGD� '$6� SULRULWDV� �'$6�
&LPXQWXU��� &LDPLV�� %DODL� 3HQHOLWLDQ� 7HNQRORJL�
$JURIRUHVWU\�

5DPEH\�� 5�� �������� 3HQJHWDKXDQ� ORNDO� VLVWHP� DJURIRUHVWU\�
PLQGL�� �7HVLV��� %RJRU�� 6HNRODK� 3DVFDVDUMDQD�
,QVWLWXW�3HUWDQLDQ�%RJRU�

5RKDGL��'���+HUDZDWL��7���)LUGDXV��1���0DU\DQL��5���	�
3HUPDGL�� 3�� �������� 6WUDWHJL� QDVLRQDO� SHQHOLWLDQ�
DJURIRUHVWU\�� %RJRU�� 3XVDW� 3HQHOLWLDQ� GDQ�
3HQJHPEDQJDQ� 3HQLQJNDWDQ� 3URGXNWLYLWDV�
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