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��� /DWDU�%HODNDQJ

6HLULQJ� GHQJDQ� SHUNHPEDQJDQ� ]DPDQ�� WHNQRORJL� GDQ� LQIRUPDVL� GDODP�

NXUXQ�ZDNWX� WHUDNKLU� WHUXV�PHQJDODPL� NHPDMXDQ� \DQJ� SHVDW� VHKLQJJD� WHUXV�

PHQGRURQJ�SHQGLGLNDQ�GL�GXQLD�XQWXN�PDPSX�EHUDGDSWDVL�GDODP�PHPEHULNDQ�

NXDOLWDV�SHQGLGLNDQ�WHUEDLN��6HEDJDL�VDODK�VDWX�EDQJVD�\DQJ�PHPLOLNL�VXPEHU�

GD\D� DODP� GDQ� VXPEHU� GD\D� PDQXVLD� \DQJ� PHOLPSDK�� EDQJVD� ,QGRQHVLD�

VHKDUXVQ\D�PHPLOLNL�SHUDQ�\DQJ�EHVDU�GDODP�SHUNHPEDQJDQ�]DPDQ�WHUVHEXW��

$NDQ�WHWDSL�KDO� WHUVHEXW�WLGDN�VHMDODQ�NDUHQD�VXPEHU�GD\D�PDQXVLD�\DQJ�DGD�

KDQ\D�PHOLPSDK�GDQ�EHOXP�PHPHQXKL�NXDOLWDV�\DQJ�GLKDUDSNDQ� �.DQLDZDWL�

GNN����������6HKLQJJD�ELGDQJ�SHQGLGLNDQ�PHPLOLNL�SHUDQ�\DQJ�SHQWLQJ�GDODP�

PHPIDVLOLWDVL� SHVHUWD� GLGLN� XQWXN� GDSDW� PHQJHPEDQJNDQ� NHWHUDPSLODQ�

NHWHUDPSLODQ� \DQJ� GLEXWXKNDQ� XQWXN� EHUDGDSWDVL� WHUKDGDS� SHUNDPEDQJDQ�

]DPDQ�� PHQ\HOHVDLNDQ� SHUPDVDODKDQ� \DQJ� NRPSOHNV� VHUWD� PHPHQXKL�

NHEXWXKDQ� SHVHUWD� GLGLN� GL DEDG� NH� ��� NDUHQD� WHNQRORJL�� LQIRUPDVL� GDQ�

NRPXQLNDVL� WHODK� PHQJXEDK� FDUD� EHODMDU�� VLIDW� SHNHUMDDDQ� GDQ� PDNQD�

KXEXQJDQ�VRVLDO��0XOLGDK��������

$EDG� NH� ��� GLWDQGDL� GHQJDQ� NHWHUEXNDDQ� DWDX� DEDG� JOREDOLVDVL� \DQJ�

PHPLQWD� VXPEHU� GD\D� PDQXVLD� EHUNXDOLWDV� NDUHQD WXQWXWDQ�WXQWXWDQ� VHUED�

EDUX� VHSHUWL� WHURERVDQ� EHUSLNLU�� SHQ\XVXDQDQ� NRQVHS� GDQ� WLQGDNDQ�WLQGDNDQ�

�:LMD\D�GDQ�1\RWR�GDODP�-D\DGL�GNN����������6HKLQJJD�GDODP�KDO�LQL�SHVHUWD�

GLGLN� GLWXQWXW� XQWXN� GDSDW� PHPLOLNL� NHWHUDPSLODQ� DEDG� ��� DJDU� PDPSX�

EHUWDKDQ� GDODP DUXV� NHPDMXDQ� ]DPDQ��.HWHUDPSLODQ� GL� DEDG� ��� \DQJ� SHUOX�

GLPLOLNL� ROHK� SHVHUWD� GLGLN� GLNHQDO� GHQJDQ� LVWLODK� NHWHUDPSLODQ� �&� \DLWX�

FULWLFDO� DQG� SUREOHP� VROYLQJ� FROODERUDWLRQ� FRPPXQLFDWLRQ� VHUWD� FUHDWLYLW\�

DQG� LQQRYDWLRQ� �)LWUL\DQWL� GNN��� ������� 3UREOHP� VROYLQJ� VNLOOV� DWDX�

NHWHUDPSLODQ� PHPHFDKNDQ� PDVDODK� PHQMDGL� VDODK� VDWX� NHWHUDPSLODQ� \DQJ�

GLSHUOXNDQ� GDODP� EHUEDJDL� ELGDQJ� NHKLGXSDQ� GDQ� GLWHQJDK� SHVDWQ\D�

SHUNHPEDQJDQ�]DPDQ��
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3URJUDP�\DQJ�GLODNXNDQ�ROHK�2UJHQL]DWLRQ� IRU�(FRQRPLF�&R�RSHUWLRQ�

DQG� 'HYHORSPHQW� �2(&'�� \DLWX� 3URJUDPPH� IRU� ,QWHUQDWLRQDO� 6WXGHQW�

$VVHVPHQW� �3,6$�� PHPLOLNL� � WXMXDQ� XQWXN� PHQJHYDOXDVL� VLVWHP� SHQGLGLNDQ�

VHFDUD� JOREDO�� +DVLO� 3,6$� WDKXQ� ����� PHQXQMXNDQ� EDKZD� VLVZD� ,QGRQHVLD�

PDQGDSDWNDQ� QLODL� OHELK� UDQGDK� GDUL� UDWD�UDWD� 2(&'� GDODP� PHPEDFD��

PDWHPDWLND�GDQ�VDLQV�KDO�LQL�MXJD�PHQXQMXNDQ�EDKZD�NHPDPSXDQ�SHPHFDKDQ�

PDVDODK� VLVZD� ,QGRQHVLD� PDVLK� EHOXP� RSWLPDO� DWDX� GDODP� NDWHJRUL� UHQGDK�

�2(&'�� ������� %HUGDVDUNDQ� SHQHOLWLDQ� VHEHOXPQ\D� \DQJ� UHOHYDQ� PHQJHQDL�

WLQJNDW NHPDPSXDQ� SHQ\HOHVDLDQ� PDVDODK�� GLWHPXNDQ EDKZD� SHVHUWD� GLGLN�

NHVXOLWDQ� GDODP�PHQWUDQVIRUPDVLNDQ� PDVDODK� GDQ� OHELK� VHGLNLW� ODJL� SHVHUWD�

GLGLN� \DQJ� EHQDU� GDODP� PHODNXNDQ� NHWHUDPSLODQ� SURVHV� GDQ� PHODNXNDQ�

SHQXOLVDQ� MDZDEDQ� DNKLU� �0LWD� GNN�� ������� 6HODLQ� LWX� 6LEXULDQ� GNN� �������

GDODP� KDVLO� SHQHOLWLDQQ\D�PHQ\DWDNDQ� EDKZD� UHUDWD� SUHVHQWDVH� NHPDPSXDQ�

SHPHFDKDQ� PDVDODK� GHQJDQ� NULWHULD� UHQGDK� WHUOHWDN� SDGD� LQGLNDWRU�

³PHPHULNVD� NHPEDOL� NHEHQDUDQ� VROXVL´�� NXUDQJQ\D� NHPDPSXDQ� SHPHFDKDQ�

PDVDODK� ,3$� VLVZD� GLVHEDENDQ� ROHK� NHWLGDNPDPSXDQ� VLVZD� GDODP�

PHPDKDKDPL� PDVDODK� GHQJDQ� EDLN�� WLGDN� PDPSX� PHPEXDW� UHQFDQD�

SHQ\HOHVDLDQ� PDVDODK� GHQJDQ� WHSDW� GDQ� NHVXOLWDQ� GDODP� PHODNVDQDNDQ�

UHQFDQD�SHPHFDKDQ�PDVDODK��

'L� GDODP� PHPHFDKNDQ� PDVDODK� VHFDUD� EHUVDPD�VDPD�� WLGDN� KDQ\D�

NHWHUDPSLODQ�SHPHFDKDQ�PDVDODK�VDMD�\DQJ�KDUXV�GLPLOLNL�ROHK�SHVHUWD�GLGLN��

DNDQ� WHWDSL� SHVHUWD� GLGLN� MXJD� SHUOX� EHUNRODERUDVL� GHQJDQ� SHVHUWD� GLGLN�

ODLQQ\D�� 0HQXUXW� +DQQDQLD� GNN� ������� NRODERUDVL� PHUXSDNDQ� SURVHV�

NHWHUOLEDWDQ� GDUL� EHEHUDSD� RUDQJ� DWDX� NHORPSRN� \DQJ� EHNHUMD� VDPD� VHFDUD�

EHUVDPDDQ� XQWXN� PHUHQFDQDNDQ�� PHODNVDQDNDQ� GDQ� PHQJHYDOXDVL� SURJUDP�

XQWXN� PHQFDSDL� WXMXDQ� EHUVDPD�� +DO� LQL� VHMDODQ� GHQJDQ� SHPEDKDVDQ�

VHEHOXPQ\D�EDKZD� WHUGDSDW�EHEHUDSD�NHWHUDPSLODQ�\DQJ�KDUXV�GLPLOLNL�ROHK�

SHVHUWD� GLGLN� GL� GDODP� PDV\DUDNDW� JOREDO WHUPDVXN� NHWHUDPSLODQ� GDODP

EHUNRODERUDVL��6HKLQJJD�NRPELQDVL�GDUL�NHGXD�NHWHUDPSLODQ� WHUVHEXW�GLNHQDO�

GHQJDQ� LVWLODK� NHWHUDPSLODQ� SHPHFDKDQ� PDVDODK� NRODERUDWLI� DWDX�

&ROODERUDWLYH� 3UREOHP� 6ROYLQJ� �&36��� 0HQXUXW� *ULIILQ� GDQ� &DUH� �GDODP�

+LNPDK� GDQ� 6LVZRQR�� ������ &ROODERUDWLYH� 3UREOHP� 6ROYLQJ� �&36��
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PHUXSDNDQ� NHPDPSXDQ� NRPSOHNV� LQGLYLGX� \DQJ� PHOLEDWNDQ� NRJQLWLI� GDQ�

NHWHUDPSLODQ� VRVLDO�� GDODP� KDO� LQL� NHWHUDPSLODQ� NRJQLWLI� \DQJ� GLPDNVXG�

DGDODK� NHWHUDPSLODQ� SHPHFDKDQ� PDVDODK� �SUREOHP� VROYLQJ��� VHGDQJNDQ�

NHWHUDPSLODQ�VRVLDO�\DQJ�GLPDNVXG�DGDODK�NHPDPSXDQ�NRODERUDVL��

%HUGDVDUNDQ� GDWD� GL� DWDV� PHQJHQDL� NHWLGDN� PDPSXDQ� VLVZD� GDODP�

PHPEXDW� UHQFDQD� SHQ\HOHVDLDQ� PDVDODK� GDQJDQ� EDLN� VHUWD� NHWHUDPSLODQ�

EHUNRODERUVL \DQJ� KDUXV� GLPLOLNL� VLVZD� XQWXN� PHQ\HOHVDLNDQ� VXDWX�

SHUPDVDODKDQ� VHFDUD� EHUVDPD�VDPD� PHQMHODVNDQ� SHQWLQJQ\D� NHWHUDPSLODQ�

SHPHFDKDQ� PDVDODK� NRODERUDWLI� \DQJ� EHUWXMXDQ� DJDU� VLVZD� PDPSX�

PHPHFDKNDQ� VXDWX� SHUPDVDODKDQ� PHODOXL� SHUFDNDSDQ� \DQJ� GLODNXNDQ� VHUWD�

VDOLQJ�EHUEDJL�LQIRUPDVL� VHKLQJJD�SHPHFDKDQ�PDVDODK�\DQJ�GLODNXNDQ�GDSDW�

EHUMDODQ�GHQJDQ EDLN�GDQ�VHOXUXK�VLVZD�GL�GDODP�NHORPSRN�GDSDW�PHPEDQJXQ�

SHPDKDPDQ� WHUNDLW� PDVDODK� \DQJ� GLKDGDSL� VHUWD� EHUNRQWULEXVL� GL� GDODP�

NHORPSRN� VHFDUD� EHUVDPD�VDPD�� .HWHUDPSLODQ� SHPHFDKDQ� PDVDODK�

NRODERUDWLI�PHQMDGL�VDODK�VDWX�NHWHUDPSLODQ�\DQJ�WLGDN�GDSDW�WHUKLPGDUNDQ�GL�

GDODP� NHKLGXSDQ� EHUPDV\DUDNDW�� 6HMDODQ� GHQJDQ� KDO� WHVHEXW�� GL� GDODP�

3HUDWXUDQ�0HQWHUL�3HQGLGLNDQ�GDQ�.HEXGD\DDQ�5HSXEOLN�,QGRQHVLD�QRPRU����

WDKXQ� ����� PHQ\DWDNDQ� EDKZD� VHWLDS� OXOXVDQ� VXDWX� VDWXDQ� SHQGLGLNDQ�

KDUXVODK�PHPLOLNL�NRPSHWHQVL�SDGD�WLJD�GLPHQVL�\DLWX�VLNDS��SHQJHWDKXDQ�GDQ�

NHWHUDPSLODQ��$GDSXQ�SDGD�GLPHQVL�NHWHUDPSLODQ��VLVZD�GLKDUDSNDQ�PHPLOLNL�

NHWHUDPSLODQ� EHUSLNLU� GDQ� EHUWLGDN� GLDQWDUDQ\D� NUHDWLI�� SURGXNWLI�� NULWLV��

PHQGLUL�� NRODERUDWLI�� GDQ� NRPXQLNDWLI� PHODOXL� SHQGHNDWDQ� LOPLDK�

�.HPHQGLNEXG���������

%HUGDVDUNDQ�VWXGL�SHQGDKXOXDQ�SDGD�VDODK�VDWX�VHNRODK�PHQHQJDK�DWDV�

GL� .DEXSDWHQ� %DQGXQJ� %DUDW� \DQJ� WHODK� GLODNXNDQ� PHODOXL� REVHUYDVL� GDQ�

ZDZDQFDUD� NHSDGD� JXUX� GDQ� VLVZD�� GLGDSDWNDQ� GDWD� EDKZD� SHPEHODMDUDQ�

\DQJ� GLODNVDQDNDQ� GL� NHODV� ;� PHQHUDSNDQ� SHPEHODMDUDQ� NRODERUDVL� GDUL�

EHEHUDSD�PDWD� SHODMDUDQ� NKXVXVQ\D�PDWD� SHODMDUDQ� ,3$�\DQJ�EHUIRNXV� SDGD�

SHPHFDKDQ� PDVDODK�� 3HPEHODMDUDQ� NRODERUDVL� ,3$� \DQJ� VXGDK� GLWHUDSNDQ�

XQWXN�PHQXPEXKNDQ�NHWHUDPSLODQ� NRODERUDVL� GDQ� SHPHFDKDQ�PDVDODK� SDGD�

VLVZD� EHOXP� VHSHQXKQ\D� HIHNWLI� GLODNVDQDNDQ� NDUHQD� KXEXQJDQ GDQ�

NHWHUNDLWDQ DQWDU� VHWLDS� PDWD� SHODMDUDQ EHOXP� VHSHQXKQ\D� WHUJDPEDUNDQ� GL�
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GDODP� SHPEHODMDUDQ� \DQJ� GLODNXNDQ�� 6HODLQ� LWX�� EHUGDVDUNDQ� KDVLO�

SHQJDPDWDQ� GDODP� SURVHV� SHPEHODMDUDQ� GLWHPXNDQ� EDKZD� NRODERUDVL� DQWDUD�

VLVZD� GHQJDQ� VLVZD� ODLQQ\D� VXGDK� WHUOLKDW� DNDQ� WHWDSL�PDVLK� GLGDSDWL� VLVZD�

\DQJ� EHOXP� VHSHQXKQ\D� PDPSX� EHUNRODERUDVL� GL� GDODP� NHORPSRN�� KDO� LQL�

GLWXQMXNDQ� GHQJDQ� NXUDQJQ\D� LQWHUDNVL� \DQJ� GLODNXNDQ� ROHK� VLVZD� GHQJDQ�

UHNDQ�NHORPSRNQ\D���

6DODK� VDWX� XSD\D� \DQJ� GLODNXNDQ� GDODP� ELGDQJ� SHQGLGLNDQ� XQWXN�

PHQJHPEDQJNDQ� VHUWD� PHQLQJNDWNDQ� NHWHUDPSLODQ� VLVZD� GL� DEDG� NH� ���

NKXVXVQ\D� NHWHUDPSLODQ� SHPHFDKDQ� PDVDODK� NRODERUDWLI� DGDODK� PHODOXL�

SHPEHODMDUDQ� 6FLQFH�� 7HFKQRORJ\�� (QJHQHHULQJ� DQG� 0DWKHPDWLF� �67(0���

67(0� MLND� GLSDQGDQJ� GDUL� VXGXW� SDQGDQJ� SHQGLGLNDQ� WLGDN� KDQ\D� VHEXDK�

VHEXWDQ�� WHWDSL� PHPLOLNL� VXDWX� WXMXDQ� EDJL� VHPXD� SHVHUWD� GLGLN� \DLWX�

PHQHUDSNDQ� GDQ�PHPSUDNWLNDQ� NRQWHQ� GDVDU� GDUL� 67(0� SDGD� VLWXDVL� \DQJ�

GLWHPXNDQ�ROHK�SHVHUWD�GLGLN�GDODP�NHKLGXSDQ�VHKDUL�KDUL VHKLQJJD�PHQMDGL�

VDGDU� DNDQ� 67(0�� &LUL� GDUL� SHQGLGLNDQ� 67(0�PHOLSXWL� NHPDPSXDQ� XQWXN�

PHQHUDSNDQ� SHQJHWDKXDQ� PDWHPDWLND�� VDLQV�� WHNQLN� GDQ� NHPDPSXDQ� XQWXN�

PHQGHVDLQ� VHUWD� XQWXN� PHODNXNDQ� VXDWX� HNVSHULPHQ� GHQJDQ� EDLN� VHSHUWL�

PHQJDQDOLVLV�GDQ�PHQJLQWHUSUHWDVL�GDWD��0X¶PLQDK�	�$ULSLQ���������

'L�GDODP�SHODNVDQDDQ\D��67(0�PHPEHULNDQ�SHQJDUXK�SRVWLI� WHUKDGDS�

SHPEHODMDUDQ� VLVZD� �%HFNHU� 	� 3DUN� GDODP� /HVWDUL�� ������� 3HPEHODMDUDQ�

67(0�\DQJ�EHUSXVDW�SDGD�VLVZD�PDPSX�PHQLQJNDWNDQ�NHWHUDPSLODQ�SURVHV�

\DQJ�GLPLOLNL�ROHK VLVZD��67(0�GDSDW�PHQGXNXQJ�SHUNHPEDQJDQ� WHNQRORJL�

XQWXN� PHQFLSWDNDQ� NHJLDWDQ� GDQ� OLQJNXQJDQ� EHODMDU� \DQJ� SURGXNWLI�� NUHDWLI�

GDQ� LQRYDWLI� VHKLQJJD� KDO� LQL� PHPEHULNDQ� NRQWULEXVL� \DQJ� EDLN� GDODP�

SHQJHPEDQJDQ� NHPDPSXDQ� VLVZD� GDODP� KDO� EHUSLNLU� NULWLV�� NHPDPSXDQ�

EHNHUMD� VDPD�� NHPDPSXDQ� EHUNRPXQLNDVL� GDQ� SHPHFDKDQ� PDVDODK�� VHUWD�

NHPDPSXDQ� ODLQ� \DQJ� UHOHYDQ� WHUKDGDS� NHEXWXKDQ� DEDG� NH� ��� �6WHKOH�

	3HWHUV�%XUWRQ� GDODP� ,]]DWL� GNN��� ������� 6HODLQ� LWX�� 7RUODNVRQ� �GDODP�

6XPD\D� GNN��� ������ SHUFD\D� EDKZD� GDUL� NHHPSDW� LOPX� GDODP� SHPEHODMDUDQ�

67(0�PHUXSDNDQ� NRPELQDVL� KDUPRQLV� GDUL�PDVDODK� \DQJ�PXQFXO� GL� GXQLD�

Q\DWD� NHPXGLDQ� SHPEHODMDUDQ� LQL� EHUIRNXV� NHSDGD� SHQ\HOHVDLDQ�PDVDODK� GL�

GDODP� NHKLGXSDQ� � VHKDUL�KDUL�� +DO� WHUVHEXW� PHPEXDW� SHPEHODMDUDQ� 67(0�
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PHQMDGL� OHELK� EHUPDNQD� NDUHQD� VLVZD� OHELK� WHUWDULN� GDQ�PHUDVDNDQ�PDQIDDW�

GDUL�SHPEHODMDUDQ�\DQJ�DGD�GDODP�NHVHKDULDQ���

3HQJHWDKXDQ� PHQJHQDL� EDJDLPDQD� SHQGLGLNDQ� 67(0� GLRSHUDVLNDQ�

PDVLK� NXUDQJ� GLNDODQJDQ� JXUX� �.HOO\� 	� .QRZO�� ������� 7DQ� GNN �������

PHQ\DWDNDQ� EDKZD� SHQJRUJDQLVDVLDQ� SHPEHODMDUDQ� EHUGDVDUNDQ� PDWD�

SHODMDUDQ� VHUWD� SHQGLGLNDQ� JXUX� PHUXSDNDQ� IDNWRU� \DQJ� SHUOX�

GLSHUWLPEDQJNDQ�GDODP�SHQGLGLNDQ�67(0��NDUHQD�VDDW�LQL�KDQ\D�DGD�VHGLNLW�

VLVWHP� \DQJ�PHPLOLNL�PDWD� SHODMDUDQ� 67(0� GL� VHNRODK� DWDX�PHPLOLNL� JXUX�

67(0� \DQJ� EHUVHUWLILNDW GDQ� EHUNXDOLWDV�� 6HKLQJJD� XQWXN� PHPIDVLOLWDVL�

SHPEDODMDUDQ� 67(0� WHULQWHJUDVL�� JXUX� SHUOX� PHUHQFDQDNDQ� GDQ� PHQJDMDU�

GDODP� WLP�� EHUVDPD�VDPD� WHUOLEDW� GDODP� GLDORJ� XQWXN� EHUEDJL� NHDKOLDQ� WLDS�

GLVLSOLQ� LOPX� VHUWD� XQWXN� PHQJHPEDQJNDQ� SHPDKDPDQ� WHUKDGDS� EHUEDJDL�

GLVLSOLQ� LOPX�� 67(0� WHULQWHJUDVL� DWDX� 67(0� 4XDUWHW PHUXSDNDQ� VLVWHP�

DNWLYLWDV� DWDX� NHUDQJND� LQVWUXNVLRQDO� \DQJ� EHUWXMXDQ� XQWXN� PHPEXDW�

KXEXQJDQ� DQWDU� GLVLSOLQ� LOPX� PHQMDGL� OHELK� HNVSOLVLW� GDQ� SUDNWLN� 67(0� GL�

GDODP� NHODV� \DQJ� EHUSXVDW� SDGD�PDVDODK� �7DQ� GNN��� ������� 6XGXW� SDQGDQJ�

NHUDQJND� LQVWUXNVLRQDO� 67(0�4XDUWHW� DGDODK�PHQ\HOHVDLNDQ�PDVDODK� Q\DWD�

\DQJ� EHUVLIDW SHUVLVWHQW�� FRPSOH[ GDQ� H[WHQGHG GHQJDQ� PHPSHUKDWLNDQ�

KXEXQJDQ� DQWDUD� WLDS� GLVLSOLQ� LOPX�67(0��3UHVLVWHQW� SUREOHP�PHPLOLNL� DUWL�

EDKDZD� PDVDODK� VHULQJ� WHUMDGL� GDQ� WLGDN� GDSDW� VHOHVDL� VHWHODK� NHWHUOLEDWDQ�

VLVZD�NDUHQD�PDVDODK�LWX�WHUXV�PHQHUXV�DGD��&RPSOH[�SUREOHP�PHPLOLNL�DUWL�

EDKZD� PDVDODK� SHUOX� VHWLGDNQ\D� GXD� GLVLSOLQ� LOPX� XQWXN� GLSHFDKNDQ���

6HGDQJNDQ�([WHQGHG�SUREOHP�PHPLOLNL�DUWL�EDKZD�PDVDODK�EHUVLIDW� OXDV�GDQ�

PHQDQWDQJ� VHKLQJJD�PHPEXWXKNDQ� NHWHUOLEDWDQ�� GLVNXVL�� GDQ� HYDOXDVL� \DQJ�

OHELK�ODPD�XQWXN�PHQGDSDWNDQ�VROXVL��7DQ�GNN���������

6DODK� VDWX� PDVDODK� NRPSOHNV� \DQJ� GLKDGDSL� GXQLD� VHNDUDQJ� LQL� \DQJ�

PHPEXWXKNDQ� SHQJHWDKXDQ� GDQ� NHWHUDPSLODQ� GDUL� EHUEDJDL� GLVLSOLQ� LOPX�

DGDODK� EHUNDLWDQ� GHQJDQ� SHQFHPDUDQ� OLQJNXQJDQ�� 0DVDODK� SHQFHPDUDQ�

OLQJNXQJDQ�EXNDQODK�KDO�\DQJ�EDUX�EDJL�PDV\DUDNDW�JOREDO�VDDW�LQL��0HQXUXW�

'HZDWD� GDQ� 'DQKDV� ������� GDODP� EXNXQ\D� PHQJHQDL� ³3HQFHPDUDQ�

/LQJNXQJDQ´�� SHQFHPDUDQ� OLQJNXQJDQ GDSDW� GLGHILQLVLNDQ� VHEDJDL� VXDWX�

NRQGLVL� OLQJNXQJDQ� \DQJ� PHPEHULNDQ� SHQJDUXK� QHJDWLI� WHUKDGDS� PDNKOXN�
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KLGXS� \DQJ� GLVHEDENDQ� ROHK� PDQXVLD�� 3HULODNX� PDQXVLD� \DQJ� KDQ\D�

PHPLNLUNDQ� NHSHQWLQJDQ� SULEDGL�PDXSXQ� NHSHQWLQJDQ� VHVDDW�PDVLK�PHOHNDW�

GDODP�EHQDN�PDVLQJ�PDVLQJ��/HVWDUL�	�'MDQJJLK���������

%DGDQ� 3HQHUEDQJDQ� GDQ� $QWDULNVD� PLOLN� $PHULND� 6HULNDW� �1$6$��

PHPSHUNHQDONDQ� SHPEHODMDUDQ� PHQJHQDL� SHQGLGLNDQ� OXDU� DQJNDVD� \DQJ�

EHURULHQWDVL� NHSDGD� HPSDW� GLVLSOLQ� LOPX� \DLWX� 6FLQFH�� 7HFKQRORJ\��

(QJHQHHULQJ�GDQ 0DWKHPDWLF \DQJ� GLVHEXW� 67(0�6SDFH�(GXFDWLRQ�� 67(0�

6SDFH� (GXFDWLRQ GLSHUNHQDONDQ� GL� OLQJNXQJDQ� VHNRODK� DJDU� GDSDW��

PHQXPEXKNDQ� PLQDW� GDQ� NHVDGDUDQ� SHVHUWD� GLGLN� WHUKDGDS� SHQWLQJQ\D�

PHPSHODMDUL� OXDU� DQJNDVD�� VHKLQJJD� SHVHUWD� GLGLN�PHPLOLNL� JDPEDUDQ� XQWXN�

PHPLOLK� NDULHU� GDODP� ELGDQJ� 67(0� \DQJ� GLSHUVHPSLW� SDGD� ELGDQJ� LOPX�

DQWDULNVD��.QH]HN�	�&KULVWHQVHQ���������6DODK�VDWX�WRSLN�GDODP�67(0�6SDFH�

(GXFDWLRQ� DGDODK� PHQJHQDL� %XPL� GDQ� $WPRVIHU� VHSHUWL� SHUXEDKDQ� LNOLP��

SHPDQDVDQ�JOREDO��SHQFHPDUDQ�OLQJNXQJDQ��GDQ�VHEDJDLQ\D��

%HUGDVDUNDQ� XUDLDQ� SHUPDVDODKDQ� GL� DWDV�� XQWXN�PHPSHUNHQDONDQ� GDQ�

PHQXPEXKNDQ�NHVDGDUDQ�SHVHUWD�GLGLN�WHUKDGDS�SHQWLQJQ\D�PHPSHODMDUL�OXDU�

DQJNDVD�NKXVXVQ\D�SDGD�WRSLN�%XPL�GDQ�$WPRVIHU�VHUWD�XQWXN�PHQJKDVLONDQ�

JHQHUDVL�\DQJ�PDPSX�PHQJXDVDL�NHWHUDPSLODQ� DEDG�NH����PDND�GLSHUOXNDQ�

SHQHOLWLDQ� XQWXN� PHQ\HOLGLNL� SHQLQJNDWDQ� NHWHUDPSLODQ� &ROODERUDWLYH�

3UREOHP�6ROYLQJ �&36��EDLN� SDGD� GLPHQVL� NRJQLWLI� GDQ� GLPHQVL� VRVLDO� SDGD�

PDWHUL� SHQFHPDUDQ� OLQJNXQJDQ� GHQJDQ� PHQHUDSNDQ� SHPEHODMDUDQ� 67(0�

4XDUWHW�� VHKLQJJD� SHQHOLWLDQ� LQL� EHUIRNXV� SDGD� VWXGL� WHQWDQJ� ³3HQHUDSDQ�

3HPEHODMDUDQ� 67(0� 4XDUWHW� 3DGD� 0HWHUL� 3HQFHPDUDQ� /LQJNXQJDQ� XQWXN�

0HQLQJNDWNDQ�.HWHUDPSLODQ�&ROODERUDWLYH�3UREOHP�6ROYLQJ�6LVZD�60$´�

��� 5XPXVDQ�0DVDODK�

%HUGDVDUNDQ� ODWDU� EHODNDQJ� WHUVHEXW�� PDND� UXPXVDQ� PDVDODK� SDGD�

SHQHOLWLDQ� LQL� DGDODK� ³%DJDLPDQD� SHQHUDSDQ� SHPEHODMDUDQ� 67(0� 4XDUWHW�

SDGD� PDWHUL� SHQFHPDUDQ� OLQJNXQJDQ� GDODP� PHQLQJNDWNDQ� NHWHUDPSLODQ�

&ROODERUDWLYH�3UREOHP�6ROYLQJ�VLVZD�60$"´

8QWXN� OHELK� MHODVQ\D�� UXPXVDQ� PDVDODK� WHUVHEXW� GLXUDLNDQ� NH� GDODP�

SHUWDQ\DDQ�SHQHOLWLDQ�VHEDJDL�EHULNXW�
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D� %DJDLPDQD� NDUDNWHULVWLN� SHPEHODMDUDQ� 67(0� 4XDUWHW� SDGD� PDWHUL�

SHQFHPDUDQ�OLQJNXQJDQ�XQWXN�PHQLQJNDWNDQ�NHWHUDPSLODQ�&ROODERUDWLYH�

3UREOHP�6ROYLQJ�VLVZD�SDGD�GLPHQVL�VRVLDO�GDQ�NRJQLWLI"

E� %DJDLPDQD�SHQLQJNDWDQ�NHWHUDPSLODQ�&ROODERUDWLYH�3UREOHP�6ROYLQJ�SHU�

SHUWHPXDQ� SDGD� GLPHQVL� VRVLDO� GDQ� NRJQLWLI� \DQJ� PHODNXNDQ�

SHPEHODMDUDQ�67(0�4XDUWHW�SDGD�PHWHUL�SHQFHPDUDQ�OLQJNXQJDQ"

��� 7XMXDQ�3HQHOLWLDQ�

%HUGDVDUNDQ� UXPXVDQ� PDVDODK� GL� DWDV�� VHFDUD� XPXP� WXMXDQ� GDUL�

SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHQGDSDWNDQ� LQIRUPDVL� PHQJHQDL� SHQHUDSDQ�

SHPEHODMDUDQ� 67(0� 4XDUWHW SDGD� PDWHUL� SHQFHPDUDQ� OLQJNXQJDQ� XQWXN�

PHQLQJNDWNDQ� NHWHUDPSLODQ� FROODERUDWLYH� SUREOHP� VROYLQJ VLVZD� 60$��

6HFDUD�ULQFL�WXMXDQ�NKXVXV�GDUL�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW��

D� 0HPSHUROHK�NDUDNWHULVWLN�GDUL�SHPEHODMDUDQ�67(0�4XDUWHW�SDGD�PDWHUL�

SHQFHPDUDQ�OLQJNXQJDQ�XQWXN�PHQLQJNDWNDQ�NHWHUDPSLODQ�&ROODERUDWLYH�

3UREOHP�6ROYLQJ VLVZD�SDGD�GLPHQVL�VRVLDO�GDQ�NRJQLWLI�

E� 0HPSHUROHK� LQIRUPDVL� PHQJHQDL SHQLQJNDWDQ� NHWHUDPSLODQ�

&ROODERUDWLYH� 3UREOHP� 6ROYLQJ SHU� SHUWHPXDQ� SDGD� GLPHQVL� VRVLDO� GDQ�

NRJQLWLI SDGD�VDDW�PHQHUDSNDQ�SHPEHODMDUDQ�67(0�4XDUWHW�SDGD�PDWHUL�

SHQFHPDUDQ�OLQJNXQJDQ��

��� 0DQIDDW�3HQHOLWLDQ�

����� 0DQIDDW�GDUL�6HJL�7HRULWLV�

+DVLO� SHQHOLWLDQ� LQL� GLKDUDSNDQ� GDSDW� EHUPDQIDDW� XQWXN�

PHQDPEDK�ZDZDVDQ�EHUNDLWDQ�GHQJDQ�SHQLQJNDWDQ�NHWHUDPSLODQ�&36�

PHODOXL� SHPEHODMDUDQ� 67(0� 4XDUWHW� NKXVXVQ\D� SDGD� PDWHUL�

SHQFHPDUDQ� OLQJNXQJDQ�� 0HODOXL� SHQHOLWLDQ� LQL� GLKDUDSNDQ� SXOD�

PDPSX�PHPSHUPXGDK�SHQHOLWL� VHODQMXWQ\D� XQWXN�PHQJDQDOLVLV� ODELK�

MDXK�SHQLQJNDWDQ�NHWHUDPSLODQ�&36��
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����� 0DQIDDW�GDUL�6HJL�3UDNWLV�

3HQHOLWLDQ�LQL�GLKDUDSDNDQ�EHUPDQIDDW�EDJL�JXUX�� VLVZD�DWDXSXQ�

SLKDN� ODLQ� \DQJ� DNDQ� PHODNXNDQ� SHQHOLWLDQ� OHELK� ODQMXW� %HEHUDSD�

PDQIDDW�\DQJ�GLKDUDSNDQ�DGDODK�VHEDJDL�EHULNXW��

D� 3HQHOLWLDQ� LQL� GLKDUDSNDQ� PDPSX� PHPEHULNDQ� JDPEDUDQ�

PHQJHQDL�PHPEHODMDUDQ�NHWHUDPSLODQ�&36�PHQJJXQDNDQ�67(0�

4XDUWHW�� FDUD� PHQLODL� NHWHUDPSLODQ� &36�� VHUWD� FDUD� PHODWLKNDQ�

NHWHUDPSLODQ�&36��

E� 'LKDUDSNDQ� VLVZD� PHQGDSDWNDQ� SHQJDODPDQ� EDUX� PHQJHQDL�

DNWLYLWDV� 67(0� 4XDUWHW� GDODP� PHQ\HOHVDLNDQ� VXDWX� PDVDODK�

NKXVXVQ\D� SDGD� WRSLN� 67(0� 6SDFH� PDWHUL� 3HQFHPDUDQ�

/LQJNXQJDQ��

F� 3HQHOLWLDQ� LQL� GLKDUDSNDQ� PDPSX� PHPEHULNDQ� LQIRUPDVL�

PHQJHQDL� NHWHUDPSLODQ� &36� VLVZD�� FDUD� PHQLODL� NHWHUDPSLODQ�

&36�� VHUWD� PHPSHUROHK� JDPEDUDQ� PHQJHQDL� 67(0� 4XDUWHW�

GDODP�PHODWLKNDQ�NHWHUDPSLODQ�&36��

��� 'HILQLVL�2SHUDVLRQDO�

����� 67(0�4XDUWHW�

67(0�4XDUWHW� \DQJ� GLPDNVXG� GL� GDODP� SHQHOLWLDQ� LQL� DGDODK�

VLVWHP� DNWLYLWDV� SHPEHODMDUDQ� \DQJ� PHQJLQWHJUDVLNDQ� HPSDW� GLVLSOLQ�

LOPX� \DLWX�6FLHQFH�� 7HFKQRORJ\�� (QJHQHHULQJ� GDQ�0DWKHPDWLF�XQWXN�

PHQ\HOHVDLNDQ�VXDWX�SHUPDVDODKDQ�GL�HUD�JOREDOLVDVL�VHSHUWL�VHNDUDQJ�

LQL��6DWX�GLVLSOLQ�LOPX�PHQMDGL�\DQJ�XWDPD�GDQ�GLVLSOLQ�LOPX�\DQJ�ODLQ�

\DQJ�PHQ\HGLDNDQ�NHWHUDPSLODQ�DWDX�DODW�\DQJ�PHQGLNXQJ�SHPHFDKDQ�

PDVDODK�� 3HPEHODMDUDQ� 67(0� 4XDUWHW GL� GDODP� SHQHOLWLDQ� LQL�

EHUSXVDW� SDGD� VROXVL� DWDX� VROXWLRQ� FHQWULF�� 7DKDSDQ� SHPEHODMDUDQ�

67(0� 4XDUWHW \DQJ� EHUSXVDW� SDGD� VROXVL� GLDQWDUDQ\D�� ��� H[LVWLQJ�

VSHFLILF� VROXWLRQ� WR� D� SUREOHP�� ��� FRQWH[W� RI� SUREOHP�� ��� GHVLJQV�

VROXWLRQ�����SURWRW\SH�RI�VROXWLRQ GDQ����HYDOXDWLRQ
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3HPEHODMDUDQ� GLPXODL� GHQJDQ� SHQ\DMLDQ� PDVDODK� \DQJ� VXGDK�

GLNHWDKXL� VROXVLQ\D��.HPXGLDQ� VLVZD�DNDQ�GLPLQWD� XQWXN�PHODNXNDQ�

SHQLQJNDWDQ� VROXVL� VHKLQJJD� PXQFXO� VROXVL� \DQJ� OHELK� EDLN� XQWXN�

PHQ\HOHVDLNDQ� SHUPDVDODKDQ�� 3HQLQJNDWDQ� VROXVL� \DQJ� GLODNXNDQ�

EHUNDLWDQ� GHQJDQ� XQWXN� PHODWLKNDQ� NHWHUDPSLODQ� &36�� EDJDLPDQD�

UDQFDQJDQ� SUR\HN� \DQJ� DNDQ� GLEXDW� ROHK� VLVZD� GLPDQD� VLVZD� DNDQ�

EHNHUMD�VHFDUD�EHUNHORPSRN��7RSLN�\DQJ�GLDPELO�GDODP�SHQHOLWLDQ�LQL�

DGDODK�PHQJHQDL�67(0�6SDFH�GHQJDQ�PDWHUL�SHQFHPDUDQ�OLQJNXQJDQ�

NKXVXVQ\D� SDGD� SHPEDKDVDQ� SHQFHPDUDQ� DLU� EHUNDLWDQ� GHQJDQ�

SHUPDVDODKDQ� VLVWHP� SHQJHORODDQ� DLU� OLPEDK� GL� NDQWLQ� VHNRODK��

.DUDNWHULVWLN�SHPEHODMDUDQ�67(0�4XDUWHW�VROXWLRQ�FHQWULF�GLOLKDW�GDUL�

PRGXO� DMDU�� KDVLO� /.3'� VHUWD� YLGHR� GDQ� DXGLR� SHPEHODMDUDQ� \DQJ�

NHPXGLDQ� GLEXDW� WUDQVNULSQ\D�� 7UDQVNULS� LQL� VHODQMXWQ\D� GLRODK�

PHODOXL�DQDOLVLV�WUDQVNULS��

����� .HWHUDPSLODQ�&ROODERUDWLYH�3UREOHP�6ROYLQJ��&36�

.HWHUDPSLODQ� &ROODERUDWLYH� 3UREOHP� 6ROYLQJ �&36�� \DQJ�

GLPDNVXG� GDODP� SHQHOLWLDQ� LQL� DGDODK� NHWHUDPSLODQ� VLVZD� \DQJ�

PHOLEDWNDQ� GLPHQVL� NRJQLWLI� �SHPHFDKDQ�PDVDODK�� GDQ� NHWHUDPSLODQ�

VRVLDO� �NRODERUDWLI�� XQWXN� PHQLQJNDWNDQ� VROXVL� VXDWX� PDVDODK�

NRPSOHNV� \DQJ� PHQJDFX� SDGD� NHWHUDPSLODQ� &36� 2QWRORJ\� \DQJ�

GLNHPEDQJNDQ� ROHK� $QGUHZV�7RGG� 	� )RUV\WK� �������� ,QGLNDWRU�

NHWHUDPSLODQ� &36� GDODP� NHUDQJND� NHUMD� &36� 2QWRORJ\� WHUGLUL� DWDV�

HPSDW� NRPSRQHQ� GDODP� GLPHQVL� VRVLDO� \DLWX� PDLQWDLQLQJ�

FRPPXQLFDWLRQ�� VKDULQJ� LQIRUPDWLRQ�� HVWDEOLVKLQJ� VKDUHG�

XQGHUVWDQGLQJ GDQ�QHJRWLDWLQJ��VHUWD� OLPD�SURVHV�SHPHFDKDQ�PDVDODK�

GDODP� GLPHQVL� NRJQLWLI� \DLWX� H[SORULQJ� DQG� XQGHUVWDQGLQJ��

UHSUHVHQWLQJ�DQG�IRUPXODWLQJ��SODQQLQJ��H[HFXWLQJ GDQ�PRQLWRULQJ�

3HQLQJNDWDQ�NHWHUDPSLODQ�&36�GLDQDOLVLV�GDUL� OHPEDU�REVHUYDVL�

NHWHUDPSLODQ� &36� SDGD� GLPHQVL� NRJQLWLI� �H[SORULQJ� DQG�

XQGHUVWDQGLQJ�� H[HFXWLQJ� GDQ� PRQLWRULQJ�� VHUWD� WUDQVNULS�

SHPEHODMDUDQ� \DQJ� GLVHVXDLNDQ� GHQJDQ� UXEULN� NDWD� NXQFL� \DQJ�
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PHPXDW�LQGLNDWRU�NHWHUDPSLODQ�&36�SDGD�GLPHQVL� VRVLDO�GDQ�NRJQLWLI

�PDLQWDLQLQJ� FRPPXQLFDWLRQ�� VKDULQJ� LQIRUPDWLRQ�� HVWDEOLVKLQJ�

VKDUHG�XQGHUVWDQGLQJ GDQ�QHJRWLDWLQJ��VHUWD�HPSDW�SURVHV�SHPHFDKDQ�

PDVDODK� UHSUHVHQWLQJ� DQG� IRUPXODWLQJ�� SODQQLQJ�� H[HFXWLQJ GDQ�

PRQLWRULQJ��� 'DODP� PHOLKDW� SHQLQJNDWDQ� NHWHUDPSLODQ� &36� SDGD�

GLPHQVL� VRVLDO� GDQ� NRJQLWLI� \DQJ� EHUDVDO� GDUL� WUDQVNULS� YLGHR�

SHPEHODMDUDQ� GLOLKDW� EHUGDVDUNDQ� MXPODK� NHPXQFXODQ� LQGLNDWRU�

NHWHUDPSLODQ� &36� SDGD� WLJD� SHUWHPXDQ� \DQJ� GLSLOLK� GDUL� WRWDO�

SHUWHPXDQ�\DQJ�GLODNXNDQ��LQSXW�PDWHUL�67(0�)LVLND��PHQGHVDLQ�DODW�

GDQ� PHPEXDW� DODW�� \DQJ� NHPXGLDQ� GLEXDW� SHUVHQWDVHQ\D XQWXN�

PDVLQJ�PDVLQJ� LQGLNDWRU�� 'DWD� PHQJHQDL� SHUVHQWDVH NHPXQFXODQ�

PDVLQJ�PDVLQJ� LQGLNDWRU� NHWHUDPSLODQ� &36� \DQJ� DGD� GL� GDODP�

SHUFDNDSDQ�VLVZD�NHPXGLDQ�GLEDQGLQJNDQ�XQWXN�WLJD�SHUWHPXDQ�\DQJ�

GLSLOLK� VHKLQJJD� GDSDW� GLOLKDW� SHQLQJNDWDQQ\D�� 6HGDQJNDQ� XQWXN�

PHOLKDW� SHQLQJNDWDQ� NHWHUDPSLODQ� &36� SDGD� GLPHQVL� NRJQLWLI� \DQJ�

EHUDVDO� GDUL� OHPEDU� REVHUYDVL� GLOLKDW� EHUGDVDUNDQ� SHQLODLDQ� \DQJ�

GLEHULNDQ� ROHK� REVHUYHU� SDGD� WLJD� SHUWHPXDQ� \DQJ� GLSLOLK�� 3HQLODLDQ�

\DQJ� GLEHULNDQ� PHQJDFX� SDGD� UXEULN� NHWHUDPSLODQ� &36� \DQJ� WHODK�

GLEXDW�� 3HQLODLDQ� SDGD� OHPEDU� REVHUYDVL� XQWXN� WLJD� SHUWHPXDQ� DNDQ�

GLEDQGLQJNDQ� VHKLQJJD�GDSDW�GLOLKDW�SHQLQJNDWDQQ\D��3DGD�SHQHOLWLDQ�

LQL��DQDOLVLV�\DQJ�GLJXQDNDQ�GDODP�SHQLODLDQ�NHWHUDPSLODQ�&36 GLOLKDW�

VHFDUD�NHVHOXUXKDQ�NHORPSRN��

��� 6WUXNWXU�3HQXOLVDQ�6NULSVL�

6WUXNWXU� SHQXOLVDQ� VNULSVL� GDODP� SHQHOLWLDQ� LQL� WHUGLUL� DWDV� OLPD� %DE��

3DGD� %DE� ,� WHUGLUL� DWDV� ODWDU� EHODNDQJ� SHQHOLWLDQ�� UXPXVDQ� PDVDODK�� WXMXDQ�

SHQHOLWLDQ�� PDQIDDW� SHQHOLWLDQ�� GHILQLVL� RSHUDVLRQDO� GDQ� VWUXNWXU� SHQXOLVDQ�

VNULSVL��6HODQMXWQ\D�SDGD�%DE�,,�PHQMHODVNDQ�NDMLDQ�SXVWDND�WHUNDLW�YDULDEHO�

YDULDEHO�SDQHOLWDQ�\DQJ�WHUGLUL�GDUL�67(0 �6FLHQFH��7HFKQRORJ\��(QJHQHHULQJ�

DQG� 0DWKHPDWLF��� 67(0� 4XDUWHW�� NHWHUDPSLODQ� &ROODERUDWLYH� 3UREOHP�

6ROYLQJ�� PDWHUL� SHQFHPDUDQ� OLQJNXQJDQ�� GDQ� NHWHUDPSLODQ� &36� SDGD�

SHPEHODMDUDQ� 67(0�4XDUWHW� 6ROXWLRQ�&HQWULF�� %DE� ,,,� PHPDSDUNDQ� WHUNDLW�
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PHWRGH� GDQ� GHVDLQ� SHQHOLWLDQ� \DQJ� GLJXQDNDQ�� SRSXODVL� GDQ� VDPSHO�� ORNDVL�

GDQ� ZDNWX� SHQHOLWLDQ�� LQVWUXPHQ� SHQHOLWLDQ�� SURVHGXU� SHQHOLWLDQ� GDQ� WHNQLN�

SHQJRODKDQ� GDWD� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ�� %DE� ,9� PHMHODVNDQ�

WHPXDQ�SHQHOLWLDQ�GDUL�KDVLO�SHQJRODKDQ�GDWD�VHUWD�SHPEDKDVDQ�KDVLO� WHPXDQ�

GDQ� DQDOLVLV� GDWD� XQWXN� PHQMDZDE� UXPXVDQ� PDVDODK� GDQ� SHUWDQ\DDQ�
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