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'LWHULPD�����-DQXDUL�������GDQ�GLVHWXMXL�����0HL������ 

$%675$&7 

%DVH� RQ� WKH� VXUYH\� DQG� ILHOG� YLVLWLQJ� DW� WKH� LQGXVWU\� ORFDWLRQ�� WKH� VWDWH� RI� WUDGLWLRQDO� GRFN\DUG�

LQGXVWU\� LQ� %DJDQVLDSLDSL� LV� UHSRUWHG�� 7UDGLWLRQDO� GRFN\DUGV� XVH� ZRRG� DV� UDZ� PDWHULDOV� IRU� EXLOGLQJ�

VPDOO�ERDW�RI�OHVV�WKDQ���*7�IRU�FDUJR�RU�SDVVHQJHU�DV�ZHOO�DV�ILVKLQJ�ERDWV��7KH�ORFDWLRQ�RI�GRFN\DUG�LV�

EXLOW�RSHQ�RQ�WKH�EDQN�RI�ULYHULQH�LQ�WKH�FRDVWDO�DUHD�ZLWKRXW�DQ\�FRYHUHG�EXLOGLQJ��(YHQ�IDFLOLWLHV�LQ�WKH�

WUDGLWLRQDO�GRFN\DUG�DV�ZHOO�DV�WKH�ZD\�WR�WKH�ORFDWLRQ�DUH�DOPRVW�QR�DQ\�LQIUDVWUXFWXUH�WR�VXSSRUW�LW��7KH�

GRFN\DUG� SHUVLVWV� RQ� WKH� ZHWODQG� HQYLURQPHQW�� VZDPS\� DUHD�� DQG� XQKHDOWK\� ZRUNLQJ� FRQGLWLRQ�� 7KH�

PDQDJHPHQW�RI�WKH�GRFN\DUG�LV�IDPLO\�ZLVH�DV�LW�EHORQJ� WR�WKH�RQH�FRUH�IDPLO\��EXW�WKH�ERDW�FUDIWPHQ�

PRVWO\�H[WHQW�IDPLO\��:KLOH�WKH�WHFKQRORJ\�XVHG�PRVWO\�LV�QRW�GHOLEHUDWHO\�KHULWDJH�IURP�WKHLU�DQFLHQW�RU�

RWKHUZLVH�IURP�WKH�ORQJ�H[SHULHQFHV�ZRUNLQJ�LQ�WKH�GRFN\DUG�IRU�PDQ\�\HDUV���7KH�PDLQ�SUREOHP�RI�WKH�

WUDGLWLRQDO�GRFN\DUG� LV� WKH� UDZ�ZRRG�PDWHULDOV�DUH� VFDUH� VR� WKDW�GLIILFXO� WR�JHW�ZLWK�KLJK�FRVWO\�SULFH��

ZKLOVW�FDSLWDO�WR�VHFXUH�PDWHUHLDOV�VWRFN�XQDYDLODEOH��7KH�FRQVHTXHQFH��WKUHH�RI�IRXU�WUDGLWLRQDO�GRFN\DUW�

VXUYH\HG�KDYH�DOUHDG\�RU�VWRSSLQJ�WR�SURGXFW�D�QHZ�ERDW�DQG�IUXVWUDWLQJ�WR�SDFH�WKH�IXWXUH��7KH�SUREDEOH�

HIIHFWLYH� LGHD�ZD\�RXW�RI� WKH� VLWXDWLRQ� LV� WR�XVH�DOWHUHQWLYH�ERDW� VXEVWLWXWH�PDWHULDO� VXFK�DV�)53��7KLV�

LGHD�ZLOO�EH�YHULILHG�E\�IROORZLQJ�VWXGLHV�RQ�PRGHUQ�GRFN\DUG�SURGXFLQJ�VPDOO�ERDW�ZLWK�XVLQJ�DOWHUQD�

WLYH�QRQ-ZRRG�PDWHULDO��,W�LV�QHFHVVDU\�DV�D�UHIHUHQFH�IRU�WKH�WUDQVIRUPDWLRQ�RI�WKH�WUDGLWLRQDO�GRFN\DUG�

LQWR�WKH�PRGHUQ�RQH�� 

.H\ZRUGV��'RFN\DUG�LQGXVWU\��ORFDWLRQ��PDQDJHPHQW��WHFKQRORJ\��ZRUNLQJ�HQYLURQPHQW�� 

$%675$. 

%HUGDVDUNDQ�KDVLO�SHQJDPDWDQ�GDQ�NXQMXQJDQ�NH�WHPSDW�XVDKD�LWX�NHDGDDQ�LQGXVWUL�JDODQJDQ�ND�

SDO�WUDGLVLRQDO�GL�%DJDQVLDSLDSL�GLODSRUNDQ��*DODQJDQ�NDSDO�WUDGLVLRQDO�PHJJXQDNDQ�ND\X�VHEDJDL�EDKDQ�

EDNX�PHPEXDW�NDSDO�SHQJDQJNXWDQ�EDUDQJ�GDQ�RUDQJ�PDXSXQ�NDSDO�SHULNDQDQ�EHUXNXUDQ�NHFLO�����*7��

7HPSDW�GLEDQJXQQ\D�JDODQJDQ�EHUDGD�GL�NDZDVDQ�SLQJJLUDQ�VXQJDL�WHUEXND�WDQSD�EDQJXQDQ�WHUWXWXS�GL�

ZLOD\DK�SHVLVLU��%DLN�EDQJXQDQ�PDXSXQ� ORNDVL� JDODQJDQ�DPDW� WHUEDWDV� VDUDQD� LQIUDVWUXNWXU�\DQJ�PHQ�

GXNXQJQ\D�VHUWD�EHUDGD�SDGD�OLQJNXQJDQ�NHUMD�\DQJ�XPXPQ\D�EDVDK��EHFHN�GDQ�NXUDQJ�VHKDW��3HQJH-

ORODDQQ\D��EHUVLIDW�NHOXDUJD��NDUHQD�PHPDQJ�JDODQJDQ�GLEDQJXQ�GDQ�GLPLOLNL�ROHK�NHSDOD�NHOXDUJD�LQWL��

7HWDSL�WXNDQJ�NDSDO�XPXPQ\D�GDUL�DQJJRWD�NHOXDUJD�GHNDW�DWDX�GDUL�NHODQJDQ�NHOXDUJD�EHVDU��H[WHQGHG�

IDPLO\���6HGDQJNDQ��WHNQRORJLQ\D�\DQJ�GLWHUDSNDQ�GHQJDQ�PHQGD\DJXQDNDQ�SHQJDODPDQ�\DQJ�GLSHUROHK�

GDUL� WXUXQ� WHPXUXQ�DWDX�GDUL�EHNHUMD�EHUWDKXQ-WDKXQ�SDGD�JDODQJDQ�NDSDO�ND\X�NHOXDUJD� ODLQ��0DVDODK�

XWDPD�\DQJ�GLKDGDSL�JDODQJDQ�NDSDO�WUDGLVLRQDO�SDGD�VDDW�LQL�DGDODK�NHODQJNDDQ�ND\X�EDKDQ�EDNX�\DQJ�

PHQJDNLEDWNDQ� VXOLW�PHPSHUROHKQ\D�GDQ� MXJD� VHPDNLQ�PDKDO�KDUJDQ\D��SDGD�KDO�PHUHND� WLGDN�SXQ\D�

PRGDO� FDGDQJDQ� XQWXN� PHELPEXQ� EDKDQ� EDNX�� $NLEDWQ\D� WLJD� GDUL� HPSDW� JDODQJDQ� NDSDO� WUDGLVLRQDO�

\DQJ�GLVXUYHL�VXGDK�DWDX�DNDQ�PHQJKHQWLNDQ�SURGXNVL�SHPEXDWDQ�NDSDO��PHPEHUKHQWLNDQ�WXNDQJ�NDSDO��

PHQXWXS�XVDKD�JDODQJDQ�GDQ�GDODP�NHDGDDQ�NHELQJXQJDQ�PHQJKDGDSL�PDVDODK�GDQ�PDVD�GHSDQ�XVDKD�

WHUVHEXW�� *DJDVDQ� \DQJ� PXQJNLQ� PDQJNXV� XQWXN� NHOXDU� GDUL� NHDGDDQ� LWX� LDODK� PHPDNDL� EDKDQ� EDNX�

SHQJJDQWL�VHSHUWL�)53��8QWXN�LWX�NDMLDQ�ODQMXWDQ�WHQWDQJ�JDODQJDQ�NDSDO�PRGHUHQ�\DQJ�PHPEXDW�NDSDO�

NHFLO�EHUEDKDQ�EDNX�EXNDQ�ND\X�SHUOX�GLODNXNDQ�VHEDJDL�UXMXNDQ�SHQJHPEDQJDQ�JDODQJDQ�NDSDO�WUDGL�

VLRQDO���� 

.DWD�NXQFL��,QGXVWUL�JDODQJDQ��OLQJNXQJDQ�NHUMD��SHQJHORODDQ��WHPSDW�XVDKD��WHNQRORJL�� 




�������s{���ä�t�����������trsv ,QGXVWUL�JDODQJDQ�NDSDO�WUDGLVLRQDO�GL�%DJDQ�VLDSL-DSL 

,�o íì� 

 

 

,� 3(1'$+8/8$1 

%HOXP� GDSDW� GLSDVWLNDQ� NDSDQ� JDODQJDQ� NDSDO� EHUPXOD� GL� 5LDX�� NKXVXVQ\D�

%DJDQVLDSLDSL�� 6HWLGDNQ\D� VHMDN� DZDO� PLOOHQLXP� NHGXD�� VHNLWDU� DEDG� ��� VXGDK� DGD�

NDSDO� \DQJ� GLJXQDNDQ� EHUOD\DU� GDUL� 6XQJDL� 5RNDQ� NH� 0HODND�� NDUHQD� 5DMD� 0HODND�

NHWLJD�EHUDVDO�GDUL�NHWXUXQDQ�UDMD�GL�6XQJDL�5RNDQ��\DQJ�LEXQ\D�PHQMDGL�VDODK�VHRUDQJ�

LVWHUL� 5DMD�0HODND� NH-�� �0XQV\L� ������%HUDUWL� SDGD�PDVD� LWX� VXGDK� DGD� SHPEXDWDQ�

NDSDO�GL�6XQJDL�5RNDQ��\DQJ�GLJXQDNDQ�XQWXN�SHOD\DUDQ�NH�6HPHQDQMXQJ�0DOD\D�GDQ�

SHQDQJNDSDQ�LNDQ�GL�6HODW�0HODND�� 

3HPEXDWDQ� NDSDO� GL� JDODQJDQ� SDGD� PDVD� LWX� DGDODK� NDSDO� SHULNDQDQ� GDQ�

SHQJDQJNXWDQ�\DQJ�EHUXNXUDQ�NHFLO��8PXPQ\D�VHEDJDL�SHUDKX�\DQJ�GLJHUDNNDQ�ROHK�

OD\DU� GDQ� -XQJ� \DQJ� GLSHUNLUDNDQ� EHUXNXUDQ� VHNLWDU� ���*7� \DQJ� WHUEHVDU��'HPLNLDQ�

SXOD� VHWHODK� GLNHPEDQJNDQQ\D� PHVLQ� NDSDO�� VHMDN� GLWHPXNDQQ\D� PHVLQ� XDS��

GLSHUNLUDNDQ�SDGD�DEDG����NDSDO�DWDX�7XQJNDQJ�EHUPRWRU�GLJXQDNDQ�� WHUXWDPD�NDSDO�

XQWXN�SHQJDQJNXWDQ�WHUDVL�GDQ�LNDQ�DVLQ�GDUL�%DJDQVLDSLDSL�GDQ�PHPEDZD�JDUDP�GDQ�

ODLQ-ODLQQ\D� \DQJ� EHUDVDO� GDUL� 0DGXUD� VHEDOLNQ\D�� EHUVDPDDQ� GHQJDQ� LWX� NDSDO�

7XQJNDQJ� VHPDNLQ� EHUNHPEDQJ� PHPEDZD� KDVLO� ODXW� GDQ� KXWDQ� GDUL� 6XPDWHUD� GDQ�

6HPHQDQMXQJ�0HODND� GDQ� EDUDQJ�NHEXWXKDQ�KDULDQ� VHEDOLNQ\D�� 3DGD�PDVD� LWX�PXODL�

EHUNHPEDQJ� JDODQJDQ� NDSDO� ND\X� XNXUDQ� EHVDU� VDPSDL� GHZDVD� LQL�PDPSX�PHPEXDW�

NDSDO� ND\X� EHUXNXUDQ� ���*7�� $JDNQ\D� SDGD� PDVD� LWX�� MDXK� PHQGDKXOXL� JDODQJDQ�

NDSDO� ND\X� EHUXNXUDQ� EHVDU� LWX�� WHODK� DGD� LQGXVWUL� JDODQJDQ� NDSDO� WUDGLVLRQDO� \DQJ�

WHPSDWQ\D�GL�NDZDVDQ�SHVLVLU�EDJLDQ�GDUDW�EHUWHPSDW�GL�VHNLWDU�UXPDK�NHGLDPDQ�SDUD�

WXNDQJ�NDSDO��*DODQJDQ�VHSHUWL�LWX�PDVLK�GLWHPXNDQ�VDPSDL�VDDW�LQL�GL�SHOEDJDL�WHPSDW�

GL�NDZDVDQ�SHVLVLU�SXODX�6XPDWHUD��3DGD�VDDW�LWX�VHPXD�NDSDO�GLEXDW�GDUL�EDKDQ�ND\X��

\DQJ� VDPSDL�PHPDVXNL� SHUWHQJDKDQ� DEDG� ���PDVLK� EDQ\DN� GLGDSDW� GDUL� KXWDQ� \DQJ�

EHUDGD�GL�NDZDVDQ�SHVLVLU�DWDX�SLQJJLUDQ�6XQJDL�� 

�$NDQ�WHWDSL�VHMDN�WDKXQ�����-DQ�GHQJDQ�VHPDNLQ�EHUNHPEDQJQ\D�SHUHNRQRPLDQ�

GL�1XVDQWDUD� GDQ�$6($1�PHQLQJNDW� SXOD� SHQDQJNDSDQ� LNDQ� GL� 6HODW�0HODND��PDND�

NHEXWXKDQ�NDSDO�VHPDNLQ�PHQLQJNDW�SXOD��VHKLQJJD�SHPEXDWDQ�NDSDO�ND\X�PHQMDPXU��

.HEXWXKDQ� ND\X� EDKDQ� NDSDO� WHQWX� VDMD� VHPDNLQ� WLQJJL�� 6DPSDL� SDGD� WDKXQ� �����

LQGXVWUL�JDODQJDQ�NDSDO�GL�,QGRQHVLD�WHUGDSDW����JDODQJDQ�NDSDO�EDMD�GDUL�ND\X�GHQJDQ�

��� SHUXVDKDDQ� SHQXQMDQJ��+DVLO� SHQJHPEDQJDQ� \DQJ� GLODNXNDQ� ROHK� SDUD� XVDKDZDQ�

GDQ� SHPHULQWDK� PDND� SDGD� WDKXQ� ����� PHQLQJNDW� PHQMDGL� VHEDQ\DN� ���� XVDKD�

JDODQJDQ� NDSDO� PLOLN� QHJDUD� GDQ� VZDVWD� \DQJ� WHUVHEDU� GL� VHOXUXK� SHVLVLU� � ,QGRQHVLD�

�5LDX� 3RV� ��� $JXVWXV� ������� 0HQMHODQJ� WDKXQ� ����-DQ� PXODL� WHUDVD� VHPDNLQ� VXOLW�

PHQGDSDWNDQ�ND\X�GDQ�KDUJDQ\D�PHUDQJNDN�QDLN��3DGD�DZDO�$EDG����NHDGDDQ�EDKDQ�

ND\X� VHSHUWL� LWX� PHPEDZD� GDPSDN� PXODL� WXWXSQ\D� JDODQJDQ� NDSDO� WUDGLVLRQDO� GDQ�

GLEHUKHQWLNDQQ\D� EDQ\DN� WXNDQJ� NDSDO� ND\X�� VXDWX� GHLQGXVWULDOLVDVL� PXODL� WHUMDGL�

�$KPDG�������� �0DND�VHUDQJNDLDQ�NDMLDQ� WHQWDQJ�JDODQJDQ�NDSDO� WUDGLVLRQDO�GL�5LDX�

SHUOX� GLODNVDQDNDQ�� +DO� LWX� WHUDVD� PHQGHVDN� GLNDML� GDODP� UDQJND� PHQ\HODPDWNDQ�

NHEHUODQMXWDQ�LQGXVWUL�JDODQJDQ�NDSDO�WUDGLVLRQDO�LWX�GHQJDQ�PHPDKDPL�PDVDODK�\DQJ�

GLKDGDSL�GDQ�SHQ\HOHVDLDQQ\D��VHUWD�NHPXQJNLQDQ�PHQJHPEDQJNDQQ\D�PHQMDGL�VXDWX�

SHULNDQDQ� PRGHUHQ�� 2OHK� VHEDE� LWX�� GDODP� WXOLVDQ� LQL� VHODLQ� GLODSRUNDQ� KDVLO�

SHQJDPDWDQ� � NHDGDDQ� XPXP� JDODQJDQ� NDSDO� ND\X� GL� %DJDQVLDSLDSL�� NKXVXVQ\D�

JDODQJDQ�NDSDO�WUDGLVLRQDO��MXJD�SHUPDVDODKDQ�\DQJ�GLKDGDSL�LQGXVWUL�NHFLO�LQL��GHQJDQ�

VDVDUDQ� XPXP�XQWXN� GDSDW� GLFDULNDQ� SHPHFDKDQ�PDVDODK� \DQJ� DGD� GDQ� MDODQ� NHOXDU�

GDUL� NHDGDDQ� \DQJ� GLKDGDSL� XVDKD� LWX��.HPXGLDQ� EHUGDVDUNDQ� SHPDKDPDQ� DWDV� KDVLO�

\DQJ� GLWHPXNDQ��PDND� GLNHPEDQJNDQ� KDO-KDO� \DQJ� EHUNHQDDQ� GHQJDQ� SURVSHN� VHUWD�
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SHUXEDKDQ� \DQJ� SDWXW� GLODNXNDQ�� WHUXWDPD� � GDODP� UDQJND�PHQXMX� WHUZXMXGQ\D� VXDWX�

JDODQJDQ�NDSDO�\DQJ�PDMX�GDQ�PRGHUHQ��VHKLQJJD�PXQJNLQ�EHUGD\D�VDLQJ�GDQ�WDQJJXK�

GDODP�PHPDVXNL�NDZDVDQ�$6($1�\DQJ�DNDQ�PHQMDGL�VXDWX�PDV\DUDNDW�\DQJ�WHUSDGX�

SDGD�WDKXQ������� 

,,� 0(72'2/2*,�3(1(/,7,$1 

6HUDQJNDLDQ� DNWLYLWDV� VXUYH\� GL� ODNXNDQ� GL� NHOXUDKDQ� %DJDQ� +XOX� GDQ� %DJDQ�

%DUDW��.HFDPDWDQ�%DQJNR��.DEXSDWHQ�5RNDQ�+LOLU� WHUKDGDS� �SPSDW�VDPSHO�JDODQJDQ�

NDSDO� WUDGLVLRQDO�\DQJ�PHQJJXQDNDQ�EDKDQ�ND\X�GLDPELO�GDUL�NHGXD�NHOXUDKDQ� WHUVH�

EXW���6HUDQJNDLDQ�SHUWHPXDQ�GDQ�GLVNXVL�GHQJDQ�EDGDQ�WHUNDLW�GHQJDQ�JDODQJDQ�NDSDO��

VHSHUWL�GLQDV�SHULQGXVWULDQ��SHULNDQDQ��GDQ�SHUEDQNDQ��3DUD�SHWXJDV�WHUNDLW�SDGD�EDGDQ�

LWX� GLMDGLNDQ� VHEDJDL� QDUD� VXPEHU�� NKXVXVQ\D� XQWXN� PHQGDSDWNDQ� GDWD� VHNXQGHU��

6HGDQJNDQ�VXPEHU��XQWXN�PHQGDSDWNDQ�GDWD�SULPHU�SDUD�SHPLOLN�JDODQJDQ�GDQ�WXNDQJ�

NDSDO�� $ODW� \DQJ� GLJXQDNDQ� GDODP� SHQJXPSXODQ� GDWD� LDODK� NXLVLRQHU� EHUXSD� GDIWDU�

SHUWDQ\DDQ� WHUEXND�� \DQJ� EHULVL� ���� SHUWDQ\DDQ� � EHUNHQDDQ�� � LQGXVWUL� JDODQJDQ��

SHQJHORODDQ��WHPSDW�XVDKD��WHNQRORJL��OLQJNXQJDQ�JDODQJDQ��.XLVLRQHU�\DQJ�GLWXMXNDQ�

NHSDGD� SHPLOLN� JDODQJDQ� NDSDO� ND\X� VHEDJDL� VXPEHU� LQIRUPDVL� XWDPD� GDQ� GLLNXWL�

GHQJDQ� GLVNXVL� PHQGDODP� VHUWD� YHULILNDVL� GDUL� SDUD� WXNDQJ� NDSDO� GL� JDODQJDQ� \DQJ�

EHUVDQJNXWDQ�� 'DWD� GDQ� LQIRUPDVL� \DQJ� GLNXPSXONDQ� GLODNXNDQ� DQDO\VLV� NHJLDWDQ�

SHQJHORODDQ�GDQ�SHQJJXQDDQ�WHNQRORJL�VHKLQJJD�GLSHUROHK�JDPEDUDQ�XPXP�JDODQJDQ�

NDSDO� WUDGLVLRQDO�� SHQJHORODDQ� GDQ� WHNQRORJLQ\D� GDSDW� GLOXNLVNDQ�� 'DUL� KDVLO� DQDOLVLV�

GDWD�GDQ�LQIRUPDVL�WHUVHEXW�GDSDW�GLJXQDNDQ�XQWXN�PHQJDPELO�NHSXWXVDQ�\DQJ�GLMDGL�

NDQ� GDVDU� GDODP� PHQ\XVXQ� JDPEDUDQ� NHDGDDQ� XPXP� NHEHUDGDDQ� XVDKD� JDODQJDQ�

NDSDO�WUDGLVLRQDO�GHZDVD�LQL��6HODQMXWQ\D�GDUL�NHDGDDQ�XPXP�LWX��GDSDW�GLNHPEDQJNDQ�

NH� DUDK� \DQJ� EHUNHQDDQ� GHQJDQ� SURVSHN� VHUWD� SHUXEDKDQ� \DQJ� SDWXW� GLODNXNDQ� EDJL�

PHPRGH-UHQLVLU�� WHUXWDPD�GDODP� UDQJND�PHQXMX� WHUZXMXGQ\D� JDJDVDQ� \DQJ� SURJUHVLI�

EDJL�NHEHUODQMXWDQ�XVDKD�JDODQJDQ�NDSDO�WHUVHEXW��� 

,,,� +$6,/�'$1�3(0%$+$6$1 

x�.HDGDDQ�XPXP�XVDKD�JDODQJDQ�NDSDO�WUDGLVLRQDO 

3HQJHORODDQQ\D� JDODQJDQ� NDSDO� ND\X� EHUVLIDW� NHNHOXDUJDDQ�� GDQ� PHPDQJ�

JDODQJDQ�NDSDO�WUDGLVLRQDO�XPXPQ\D�GLPLOLNL�ROHK�NHOXDUJD�LQWL��WHWDSL�WXNDQJ�NDSDOQ\D�

EHUDVDO� GDUL� NDODQJDQ� NHOXDUJD� EHVDU� �H[WHQGHG� IDPLO\��� 6HGDQJNDQ� WHNQRORJL�

SHPEXDWDQQ� NDSDO� GLSHUROHK� GDUL� SHQJHWDKXDQ� \DQJ� GLWXUXQNDQ� GDUL� QHQHN� PR\DQJ�

PHUHND�DWDX�GHQJDQ�PHQJJXQDNDQ�SHQJDODPDQ�\DQJ�GDUL�EHNHUMD�EHUWDKXQ-WDKXQ�SDGD�

JDODQJDQ�NDSDO� ND\X��0DVDODK�XWDPD� \DQJ�GLKDGDSL�SDGD� VDDW� LQL� DGDODK�NHODQJNDDQ�

ND\X�EDKDQ�EDNX�NDSDO�VHMDN�WDKXQ�����-DQ��\DQJ�PHQJDNLEDWNDQ�VXOLW�PHPSHUROHKQ\D�

PDXSXQ� EHUVDPDDQ� GHQJDQ� LWX� VHPDNLQ� PDKDO� KDUJDQ\D�$NLEDWQ\D� WLJD� GDUL� HPSDW�

JDODQJDQ� NDSDO� WUDGLVLRQDO� \DQJ� GLVXUYHL� VXGDK� DWDX� DNDQ� PHQJKHQWLNDQ� SURGXNVL�

SHPEXDWDQ�NDSDO��PHPEHUKHQWLNDQ�WXNDQJ�NDSDO��PHQXWXS�XVDKD�JDODQJDQ�GDQ�GDODP�

NHDGDDQ�NHELQJXQJDQ�PHQJKDGDSL�PDVDODK�GDQ�PDVD�GHSDQ�XVDKD�WHUVHEXW�� 

'DWD�VHPXD�XVDKD�JDODQJDQ�NDSDO�\DQJ�EHUVXPEHU�GDUL�'LQDV�3HULQGXVWULDQ�GDQ�

3HUGDJDQJDQ� .DEXSDWHQ� 5RNDQ� +LOLU� EHUMXPODK� ��� XQLW� NHORPSRN� XVDKD�� 1LODL�

SURGXNVL�\DQJ�GLKDVLONDQ�ROHK�NH����XQLW�XVDKD�LQL�EHUNLVDU�DQWDUD�5S�������������-�-�

5S��������������-��'HQJDQ�SHQ\HUDSDQ�WHQDJD�NHUMD�SHUXQLW�NDSDO�EHUNLVDU�DQWDUD��-���

RUDQJ� WHUJDQWXQJ� SDGD� XNXUDQ� NDSDO� \DQJ� GLEXDW�� .DSDVLWDV� SURGXNVL� NDSDO� ND\X� GL�

5RNDQ� +LOLU� LQL� DGDODK� �� VDPSDL� ��� XQLW� SHUWDKXQ� EHUGDVDUNDQ� VNDOD� XVDKD� GDQ�




�������s{���ä�t�����������trsv ,QGXVWUL�JDODQJDQ�NDSDO�WUDGLVLRQDO�GL�%DJDQ�VLDSL-DSL 
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NHNXDWDQ�PRGDO�XVDKD��+DO� LQL� MXJD� WHUJDQWXQJ�GDUL� MXPODK�SHVDQDQ�GDQ�NHWHUVHGLDDQ�

EDKDQ�EDNX��*DPEDUDQ�XVDKD�JDODQJDQ�NDSDO�ND\X�GDQ�NDSDVLWDQ\D�PHQXUXW�NHORPSRN�

LQGXVWUL�GDSDW�GLOLKDW�SDGD�7DEHO��� 

7DEHO����.HORPSRN�LQGXVWUL�NDSDO�ND\X�GDQ�SHUDKX�GL�.DEXSDWHQ�5RNDQ�+LOLU� 

7HPSDW� JDODQJDQ� NDSDO� GLEDQJXQ� � WLGDN� SDVWL� PHQXUXW� VXDWX� NULWHULD� GDQ� SHU�

V\DUDWDQ�WHUEDNX��%DKNDQ��DGD�SXOD�JDODQJDQ�\DQJ�WLGDN�PHQHWDS�GDSDW�GLSLQGDKNDQ�NH�

VHEDUDQJ�WDQDK�NRVRQJ�\DQJ�EHUDGD�GL�SLQJJLU�SHVLVLU�SDQWDL��$ODVDQ�XWDPDQ\D�EHUDGD�

GL�ORNDVL�LQL�DJDU�PHPXGDKNDQ�SHQJDQJNXWDQ�EDKDQ�EDNX�PDXSXQ�PHQXUXQNDQ�NDSDO�

VHWHODK� VHOHVDL� GLEXDW�� /XDV� ODKDQ� WHPSDW� JDODQJDQ� NDSDO� \DQJ� VHNDOLJXV�PHUXSDNDQ�

WHPSDW� PHPEXDW� NDSDO�� EHUNLVDU� VHNLWDU� ��-���� P��� %HEHUDSD� GDUL� ODKDQ� WHPSDW�

JDODQJDQ� NDSDO� LWX� WLGDNODK� PLOLN� GDUL� SHQJXVDKD� JDODQJDQ� VHQGLUL�� PHODLQNDQ�

PHQXPSDQJ� GL� ODKDQ� PLOLN� RUDQJ� ODLQ�� 0HVNLSXQ� NRQGLVL� ORNDVL� VHSHUWL� LWX�� PHUHND�

WHWDS�PDPSX�PHPSURGXNVL� EHEHUDSD� MHQLV� NDSDO� GHQJDQ� NDSDVLWDV� �-���*7�� �8QWXN�

PHQGDSDW� SHQMHODVDQ� VLQJNDW� NHDGDDQ� JDODQJDQ� NDSDO� WUDGLVLRQDO� \DQJ� GLDPDWL� GL�

%DJDQ�6VLDSLDSL�SDGD�DNKLU�-XOL�������GDSDW�GLOLKDW�VHSHUWL�SDGD�7DEHO���� 

7DEHO����/XDV�JDODQJDQ�NDSDO�WUDGLVLRQDO�GL�%DJDQV�LDSL-DSL� 

&DWDWDQ��
��WLGDN�PHPLOLNL�ODKDQ�JDODQJDQ�WHWDS 

7LJD�GDUL�HPSDW�JDODQJDQ�\DQJ�GLDPDWL��VHSHUWL�SDGD�7DEHO���GL�DWDV���VXGDK�WLGDN�

DGD� ODJL� NHJLDWDQ� PHPEXDW� NDSDO� XQWXN� VHPHQWDUD�� +DO� LWX� GLVHEDENDQ� ROHK� EHOXP�

PHQGDSDWNDQ�SHVDQDQ�SHPEXDWDQ�NDSDO�DWDX�VHGDQJ�NHNXUDQJDQ�EDKDQ�XQWXN�PHPEXDW�

NDSDO�� 'HQJDQ� GHPLNLDQ�� GDSDW� GLPDNOXPL� EDKZD� SHQHWDSDQ� ORNDVL� ROHK� SHQJXVDKD�

JDODQJDQ� NDSDO� WUDGLVLRQDO� EXNDQODK� EHUGDVDUNDQ� SHUKLWXQJDQ� \DQJ� VHNVDPD� DWDX�

EHUGDVDUNDQ�NULWHULD�WHUWHQWX��.HFXDOL�NHWHUNDLWDQ�GHQJDQ�NHPXGDKDQ�PHQGDUDWNDQ�ED�

KDQ� EDNX� GDQ� SHQXUXQDQ� NDSDO� VHWHODK� MDGL�� 3DGD� KDO� VHEDJDL� LQGXVWUL�� VRDO� ORNDVL�

PHUXSDNDQ�KDO�\DQJ�SHQWLQJ�NHGXGXNDQQ\D�VHFDUD�WHRUL�HNRQRPL��$KPDG�HW�DO��������� 
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1DPXQ� ELOD� GLFHUPDWL�� VHEHQDUQ\D� DGD� EHEHUDSD� SHUV\DUDWDQ� \DQJ� XWDPD� VXDWX�

ODKDQ� ORNDVL� JDODQJDQ� NDSDO� \DQJ� GDSDW� GLMDGLNDQ� WHPSDW� PHPEXDW� NDSDO� GL�

%DJDQVLDSLDSL�� GL� DQWDUDQ\D� LDODK�� ��� /DKDQ� GHNDW� GHQJDQ� SHUDLUDQ�� VHKLQJJD�PXGDK�

XQWXN�PHQJDQJNXW�EDKDQ�EDNX�GDQ�PXGDK�PHQXUXQNDQ�NDSDO�����7HUOLQGXQJL�GDUL�VLQDU�

PDWDKDUL��/DKDQ�JDODQJDQ�WHUVHEXW�KDUXV�EHUDGD�GL�DQWDUD�SRKRQ-SRKRQ�\DQJ�ULQGDQJ��

VHKLQJJD� SDUD� SHNHUMD� WHUOLQGXQJL� GDUL� VHQJDWDQ�PDWDKDUL� VHFDUD� ODQJVXQJ�� ���.RQWXU�

ODKDQ�UHODWLI�GDWDU��.DUHQD�GDODP�SHPEXDWDQ�NDSDO��SRVLVL� OXQDV�GLSHUV\DUDWNDQ�XQWXN�

EHUDGD� SDGD� SRVLVL� OXUXV� GDQ� GDWDU�� ���/DKDQ� JDODQJDQ� VHODOX� GDODP�NHDGDDQ�NHULQJ��

6HKLQJJD�PHPXGDKNDQ�SHNHUMD�EHNHUMD�PHPDVDQJ�EDJLDQ�EDQJXQDQ�NDSDO��%HUNHQDDQ�

GHQJDQ� ORNDVL� LQL� DGD� EDLNQ\D� GLSHUWLPEDQJNDQ� XVDKD� JDODQJDQ� NDSDO� LQL� GLNHORP�

SRNNDQ�SDGD�VXDWX�WHPSDW�\DQJ�WLGDN�MDXK�GDUL� WHPSDW�VHNDUDQJ�VHEDJDL�VXDWX�FOXVWHU�

JDODQJDQ� NDSDO� NHFLO�� 'HQJDQ� GHPLNLDQ� DNDQ� OHELK� PXGDK� EDJL� PHUHND� PHODNXNDQ�

NHUMDVDPD� \DQJ� EHUVLIDW� NRPSOHPHQWHU� GDQ� PHQMDPLQ� PXWX� SHNHUMDDQ� XQWXN�

PHPHQDQJNDQ� � SHUVDLQJDQ� PDXSXQ� SHPELQDDQQ\D�� $OWHUQDWLI� ODLQ� PHQJRUJDQLVLU�

PHUHND�GDODP�VXDWX�NRSHUDVL�DWDX�NHORPSRN�XVDKD�EHUVDPD�� 

'DODP� SURVHV� SHPEXDWDQ� NDSDO�� SHUHQFDQDDQQ\D� � GLODNXNDQ� PHQJHQDL� XNXUDQ�

SDQMDQJ��/R$���/HEDU��%����VHUWD�GDODP��'��NDSDO�\DQJ�DNDQ�GLEXDW��+DO�LWX�WHUJDQWXQJ��

NHSDGD�NHLQJLQDQ�RUDQJ�\DQJ�PHPHVDQ��NDSDO��6XQJJXKSXQ�GHPLNLDQ�.HSDOD�7XNDQJ�

MXJD� VDQJDW� EHUSHUDQ�� WHUXWDPD� GDODP� PHQHQWXNDQ� SDQMDQJ� GDQ� XNXUDQ� NDSDO� VHUWD�

NHWLND�PHPDVDQJ� OXQDV��6HGDQJNDQ� WXNDQJ�SHPEDQWX�KDQ\D�PHPEDQWX�GDODP�SURVHV�

SHQJHUMDDQ�GDQ�SHPDVDQJDQ�EDKDQ���6HWHODK�OXQDV�GLSDVDQJ�VHODQMXWQ\D�GLLNXWL�GHQJDQ�

SHPDVDQJDQ� OLQJJL� GDQ� WLDQJ� DV�� VHEDJDL� SDWRNDQ� DZDO� EDJL� SHNHUMDDQ� EHULNXWQ\D��

.HPXGLDQ�GLLNXWL�GHQJDQ�SHPDVDQJDQ�JDGLQJ-JDGLQJ��3HQHWDSDQ�XNXUDQ�XWDPD�NDSDO�

DWDV�SHUPLQWDDQ�SHPHVDQ��.HPXGLDQ�NHSXWXVDQ�PHQJHQDL�XNXUDQ�WHUVHEXW�ROHK�NHSDOD�

WXNDQJ��6HODQMXWQ\D�GLODNXNDQ�SHPDVDQJDQ� OXQDV�� GLLNXWL� GHQJDQ� OLQJJL�GDQ� WLDQJ�DV��

WHUDNKLU�SHPDVDQJDQ�JDGLQJ-JDGLQJ�� 

x7HQDJD�NHUMD�GL�JDODQJDQ�NDSDO�WUDGLVLRQDO 

3HPLOLN�JDODQJDQ�NDSDO�ND\X� WUDGLVLRQDO�GL�%DJDQ�6LDSLDSL�PHUDQJNDS�PHQMDGL�

NHSDOD� WXNDQJ�� \DQJ� ODQJVXQJ�EHUWDQJJXQJ� MDZDE� WHUKDGDS� VXPEHUGD\D� GDQ�NHDKOLDQ�

SDUD�SHNHUMD�\DQJ�DNDQ�GLWHULPD�EHNHUMD�VHEDJDL�WXNDQJ�NDSDO��.HDKOLDQ�\DQJ�PHUHND�

PLOLNL� GLSHUROHK�GDUL�SHQJDODPDQ�NHUMD�� GL� DQWDUDQ\D�GLSHUROHK�GDUL�RUDQJ�&LQD� \DQJ�

GXOX� VHEDJDL� PDMLNDQ� PHUHND�� .DUHQD� PHUDVD� NHDKOLDQ� PXODL� FXNXS� GDQ� PHPDGDL��

PDND�PHUHND�ELDVDQ\D�PHPEXND�XVDKD�JDODQJDQ�NDSDO�ND\X�VHQGLUL��ZDODXSXQ�GDODP�

VNDOD� NHFLO� NDUHQD� NHWHUVHGLDDQ� PRGDOQ\D� \DQJ� WHUEDWDV�� 7LGDN� DGD� VSHVLDOLVDVL� GDQ�

SHPEDJLDQ�NHUMD�\DQJ�MHODV��6HRUDQJ�WHQDJD�NHUMD�WLGDN�WHUIRNXV�SDGD�VXDWX�SHNHUMDDQ�

WHUWHQWX�VDMD��RQH�MRE�RQH�PDQ��� 

6XQJJXK� SXQ� GHPLNLDQ�� XQWXN� PHQMDJD� PXWX� SHNHUMDDQ� NHSDOD� WXNDQJ� VHODOX�

PHODNXNDQ�SHQJDZDVDQ�WHUKDGDS�SHNHUMDDQ�\DQJ�GLODNXNDQ�ROHK�WXNDQJ-WXNDQJ�ODLQQ\D�

NHWLND� PHPDVDQJ� VXDWX� EDKDQ� SDGD� � EDJLDQ� EDQJXQDQ� NDSDO� WHUWHQWX�� 3DUD� WXNDQJ�

PHQGDSDWNDQ� SHQJHWDKXDQ� SURVHV� PHPEXDW� NDSDO� EHUGDVDUNDQ� SHQJDODPDQ� EHNHUMD�

\DQJ�GLODNXNDQ�EHUVDPD-VDPD�GHQJDQ�NHSDOD�WXNDQJ��7LGDN�DGD�SHODWLKDQ�NKXVXV�EDJL�

SDUD� WXNDQJ� LWX� VHEHOXP� LNXW� EHNHUMD� GDODP� WLP�SHPEXDWDQ� VXDWX� NDSDO�� -DGL� WLQJNDW�

NHDKOLDQ�VHRUDQJ� WXNDQJ�SHPEXDW�NDSDO�� VDQJDW�GLWHQWXNDQ�ROHK� ODPD�PHUHND�EHNHUMD�

DWDX�MXPODK�NDSDO�\DQJ�WHODK�PHUHND�EXDW�GDQ�NHFHUGDVDQ�DWDX�EDNDW�NHWHUDPSLODQQ\D� 

7LQJNDW� SHQGLGLNDQ� GDQ� ODWDU� EHODNDQJ� SHQGLGLNDQ� IRUPDO� SDUD� WXNDQJ� VDPD�

VHNDOL� EXNDQODK� SDWRNDQ� EDJL� NHSDOD� WXNDQJ� GDODP� SHQJDQJNDWDQ� WHQDJD� NHUMD��

3HQHULPDDQ� WHQDJD� NHUMD� PDVLK� EHUGDVDUNDQ� KXEXQJDQ� NHNHUDEDWDQ� GDQ� DGD� NDLWDQ�
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NHNHOXDUJDDQ��0HVNLSXQ� GHPLNLDQ�� VWDQGDU� NKXVXV� GDODP� SHQ\HOHNVLDQ� SDUD� NHUDEDW�

DWDX� NHOXDUJD� \DQJ� DNDQ� GLUHNUXLW� VHEDJDL� WXNDQJ� NDSDO� WHWDS� GLODNXNDQ� SHPLOLN�

JDODQJDQ� EHUGDVDUNDQ� SHQJDODPDQ� GDODP� SHPEXDWDQ� NDSDO� ROHK� \DQJ� EHUVDQJNXWDQ��

6HGDQJNDQ�MXPODK�VXDWX�WLP�PHPEXDW�NDSDO�KDQ\D�EHUNLVDU���VDPSDL���RUDQJ�WHQDJD�

NHUMD� VDMD�� VXGDK� WHUPDVXN� NHSDOD� WXNDQJ�� 6HPDNLQ� EHVDU� XNXUDQ� NDSDO� \DQJ� DNDQ�

GLEXDW� PDND� DNDQ� VHPDNLQ� EDQ\DN� SXODK� WHQDJD� NHUMD� \DQJ� GLEXWXKNDQ�� *DPEDUDQ�

MXPODK� WHQDJD� NHUMD� GDQ� WLQJNDW� SHQGLGLNDQ� WXNDQJ� � NDSDO� SDGD� GDODP� SURVHV�

SHPEXDWDQ�VXDWX�NDSDO�GDSDW�GLOLKDW�VHSHUWL�SDGD�7DEHO���� 

7DEHO����-XPODK�WHQDJD�NHUMD�GDQ�ODWDU�EHODNDQJ�SHQGLGLNDQ�IRUPDO�WXNDQJ�NDSDO�ND\X�

WUDGLVLRQDO�GL�%DJDQ�VLDSL-DSL 

7LQJNDW� SHQGLGLNDQ� GDQ� ODWDU� EHODNDQJ� SHQGLGLNDQ� EXNDQODK� KDO� \DQJ�

PHQHQWXNDQ� GDODP� SHQHULPDDQ� WXNDQJ� NDSDO� DWDX� WHQDJD� NHUMD� SDGD� JDODQJDQ� NDSDO�

ND\X� WUDGLVLRQDO�� 3HQGLGLNDQ� SHPLOLN� JDODQJDQ� NDSDO� WUDGLVLRQDO� GL� %DJDQ� 6LDSLDSL�

XPXPQ\D� 6HNRODK� 'DVDU� �6'��� DWDX� WLGDN� WDPDW� 6HNRODK� 'DVDU� �6'�� GDQ� DGD� GL�

DQWDUDQ\D� \DQJ� WDPDWDQ� 6HNRODK�0HQHQJDK� 3HUWDPD� �603��� 3HQJDZDVDQ� SHNHUMDDQ�

GLODNXNDQ� WHUXV� PHQHUXV� VHODPD� SURVHV� SHPEXDWDQ� DWDX� SHPDVDQJDQ� EDJLDQ-EDJLDQ�

EDQJXQDQ� NDSDO�� -LND� WHUGDSDW� NHVDODKDQ� DWDX� NHNXUDQJDQ� \DQJ� GLODNXNDQ� VHRUDQJ�

WXNDQJ� NDSDO� PHQGDSDW� WHJXUDQ� GDQ� GLLNXWL� GHQJDQ� WLQGDN-ODQMXW� SHUEDLNDQ� \DQJ�

ODQJVXQJ�GLODNXNDQ�EHUVDPD-VDPD�NHSDOD�WXNDQJ� 

6LVWHP�XSDK�DWDX�JDML�WXNDQJ�NDSDO�GL�JDODQJDQ�NDSDO�ND\X�WUDGLVLRQDO�WHUGLUL�GDUL�

GXD� PDFDP�� \DLWX� V\VWHP� ERURQJDQ� GDQ� XSDK� KDULDQ�� %HVDUQ\D� JDML� D\QJ� GLWHULPD�

GLWHQWXNDQ� EHUGDVDUNDQ� MDEDWDQ� \DQJ� GLHPEDQ� ROHK� WXNDQJ� NDSDO�� .HSDOD� WXNDQJ�

PHQGDSDW� XSDK� 5S�� ��������--� 5S�� ��������-�KDUL�� 6HGDQJNDQ� WXNDQJ� NDSDO� ODLQQ\D�

KDQ\D� PHQHULPD� 5S�� �������-�KDUL�� 3HQHULPDDQ� SDUD� WXNDQJ� NDSDO� LQL� WLGDN� MDXK�

EHUEHGD�GHQJDQ�XSDK�PLQLPXP�VHWHPSDW���.HDGDDQ��JDML�GDQ�XSDK�WXNDQJ�NDSDO�ND\X�

GL�JDODQJDQ�NDSDO�ND\X�GL�%DJDQ�6LDSLDSL�GDSDW�GLOLKDW�VHSHUWL��SDGD�7DEHO��� 

 

1DPD�JDODQJDQ�

NDSDO 

.DSDVLWDV�NDSDO�

\DQJ�GLEDQJXQ 

�*7� 

-XPODK�

WHQDJD�

NHUMD 

7LQJNDW�SHQGLGLNDQ�SHNHUMD��RUDQJ� 

7LGDN�

WDPDW�

6' 

6' 603 60$ 37�$NDGHPL 

=DLQDO�$ELGLQ 

� � � - - - - 

� � � � - - - 

� � � � - - - 

'DHQJ�%XGLPDQ 

� � - � - - - 

� � - � - - - 

��� � - � - - - 

6DSDUXGGLQ 

� � � - � - - 

��� � � - � - - 

���
� � � - � - - 

$PLUXGGLQ 

� �-� � � - - - 

� � � � - - - 

� � � - - - - 

�� � � � � - - 


��+DQ\D�PHPSHUEDLNL�NDSDO� 
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6HSHUWL�WHUOLKDW�SDGD�7DEHO���GDQ����WLQJNDW�SHQGLGLNDQ�VDPD�VHNDOL�EXNDQODK�KDO�

\DQJ�PHQHQWXNDQ�JDML�\DQJ�GLED\DUNDQ�NHSDGD�WXNDQJ�NDSDO���3HQHWDSDQ�JDML�GDQ�XSDK�

LWX� MXJD� WLGDN�PHPDNDL�GDVDU�EDNX� WHUWHQWX��NDUHQD� LWX�JDML�NHSDOD� WXNDQJ�DQWDUD�VDWX�

JDODQJDQ�GHQJDQ�JDODQJDQ�ODLQQ\D�WLGDN�VDPD��3DGD� VLVWHP� ERURQJDQ� PHPEXDW� NDSDO��

SHPED\DUDQ�XSDK�GLODNXNDQ�EHUGDVDUNDQ�EDJL�KDVLO�XVDKD��+DVLO�XVDKD�GLEDJL�PHUDWD�

DQWDUD�NHSDOD� WXNDQJ�PDX�SXQ� WXNDQJ�NDSDO�ELDVD��.DUHQD�SDGD� V\VWHP�ERURQJDQ� LQL�

ELDVDQ\D�WHQDJD�WXNDQJ�EHUDVDO�GDUL�KXEXQJDQ�NHOXDUJD�EHVDU�DWDX�EDKNDQ�GDODP�VDWX�

UXPDK�WDQJJD� 

7DEHO����'DIWDU�SHNHUMD�GDQ��XSDK�SHNHUMD�NDSDO�ND\X�WUDGLVLRQDO�GL�%DJDQ�6LDSL-DSL� 

x3HQJDGDDQ�EDKDQ�EDNX�JDODQJDQ�ND\X�WUDGLVLRQDO� 

%DKDQ�EDNX�SHPEXDWDQ�NDSDO�GL�JDODQJDQ�NDSDO� WUDGLVLRQDO�DGDODK� �ND\X� �\DQJ�

EHUDVDO�GDUL�KXWDQ�\DQJ�DGD�GL�VHSDQMDQJ�VXQJDL�5RNDQ��%HEHUDSD�MHQLV�EDKDQ�NDSDO�LWX��

MXJD�GDSDW�GLWHEDQJ�GDUL�KXWDQ�GL�VHNLWDU�%DJDQ�6LDSLDSL���%DKDQ�LWX�GLSHUROHK�PHODOXL�

WHPSDKDQ�\DQJ�GLSHVDQ�NHSDGD�SHUDPEDK�KXWDQ�DWDX�NHSDGD�SHQHEDQJ�ND\X�\DQJ�WHODK�

GLNHQDO� NHSDOD� WXNDQJ� SHPLOLN� JDODQJDQ� NDSDO� GDQ� WHODK� ODPD� EHUODQJJDQDQ� GHQJDQ�

SHPLOLN�JDODQJDQ�NDSDO��\DQJ�EHUNDLWDQ��+DPSLU�VHOXUXK�NDSDO�\DQJ�GLEXDW�GL�JDODQJDQ�

NDSDO� GL� SHVLVLU�5LDX� WHUEXDW� GDUL� � MHQLV� EDKDQ�ND\X� \DQJ� VDPD� VHSHUWL�PDODV�� OREDQ��

PHUDQWL�� GDQ� EHEHUDSD� MHQLV� ND\X� ODLQQ\D� \DQJ� EDQ\DN� WXPEXK� GL� GDHUDK� KXWDQ�

3URSLQVL� 5LDX� �1RIUL]DO� GDQ� $KPDG�� ������ $KPDG� HW� DO��� ������ 3HPHVDQDQ� EDKDQ�

ELDVDQ\D�GLODNXNDQ�NHWLND�DGD�SHVDQDQ�GDUL�SHPLOLN�NDSDO��%DKDQ�XQWXN�NDSDO�ND\X�LQL�

ELDVDQ\D� GLSHVDQ� GHQJDQ� XNXUDQ� WHUWHQWX� VHVXDL� \DQJ� GLSHVDQ� SHPLOLN� NDSDO� NHSDGD�

SHPLOLN�JDODQJDQ�NDSDO��3HPLOLN�NDSDO�PHPHVDQ�ND\X�NHSDGD� �SHQHEDQJ�ND\X�� -HQLV�

EDKDQ�ND\X�\DQJ�GLJXQDNDQ�ROHK�PDVLQJ-PDVLQJ�JDODQJDQ�NDSDO� WUDGLVLRQDO�GL�%DJDQ�

6LDSLDSL�UHODWLI�VDPD�DQWDUD�JDODQJDQ�VDWX�GHQJDQ�\DQJ�ODLQQ\D��-HQLV-MHQLV�ND\X�\DQJ�

ELDVDQ\D� GLSHVDQ� NHSDGD� SHQHEDQJ� ND\X� WHUVHEXW� LDODK� ND\X� OREDQ�� PDODV�� PHUDQWL��

SXQDN��GDPDU��GDQ�ND\X�SDVDN� OLQJR�GLJXQDNDQ�SDGD�EDJLDQ� WHUWHQWX� VXDWX�EDQJXQDQ�

NDSDO��-HQLV�EDKDQ�\DQJ�GLJXQDNDQ�SDGD�EDJLDQ�EDQJXQDQ�NDSDO�ND\X�EHUXNXUDQ�NHFLO�

GDUL����*7�DGDODK�VHSHUWL�SDGD�WDEHO��� 

.HQGDOD� XWDPD� GDODP� SHQJDGDDQ� EDKDQ� EDNX� DGDODK� VHPDNLQ� VXOLWQ\D�

PHQGDSDWNDQ�MHQLV-MHQLV�ND\X�EDKDQ�NDSDO�LWX�GL�KXWDQ��+DO�LWX�WHUMDGL�DNLEDW�VHPDNLQ�

ODQJNDQ\D�MHQLV�ND\X�WHUVHEXW�GDQ�VHPDNLQ�PHQLQJNDWQ\D�NHEXWXKDQ�ND\X�EDKDQ�NDSDO�

LWX�ROHK�EHUWDPEDKQ\D�JDODQJDQ�NDSDO�ND\X��3HQJDGDDQ�EDKDQ�EDNX�NDSDO�ND\X�LWX�MXJD�

VHPDNLQ� VXNDU� GLSHUROHK� VHWHODK� GLNHOXDUNDQQ\D� XQGDQJ-XQGDQJ� \DQJ� PHODUDQJ�

SHQHEDQJDQ�GDQ�SHPDQIDDWDQ�KDVLO�KXWDQ�� WHUXWDPD�\DQJ�DNDQ�GLSHUGDJDQJNDQ�GDODP�

1DPD�JDODQJDQ�NDSDO -DEDWDQ�SHNHUMDDQ 
/DWDU�EHODNDQJ�

SHQGLGLNDQ 
*DML�8SDK��5S�� 

=DLQDO�$ELGLQ 
.HSDOD�WXNDQJ 7LGDN�WDPDW�6' 5S����������-�KDUL 

7XNDQJ 6'�GDQ�603 5S���������-�KDUL 

'DHQJ�%XGLPDQ 

.HSDOD�WXNDQJ 7DPDW�6' 6LVWHP�ERURQJDQ 
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EHQWXN�ND\X�ORJ�� 

7DEHO����-HQLV�ND\X�GDQ�SHQJXQDDQQ\D�SDGD�EDJLDQ�EDQJXQDQ�NDSDO� 

6HWLDS� SHPHVDQDQ� ND\X� XQWXN� SHPEXDWDQ� VXDWX� NDSDO� ELDVDQ\D� PHPEXWXKNDQ�

ZDNWX���-���KDUL�� -HQLV�ND\X�EDKDQ�NDSDO� \DQJ� VDQJDW� VXOLW� GLSHUROHK�ELDVDQ\D� LDODK�

GDUL� MHQLV� OHEDQ�� \DQJ� OD]LP�GLJXQDNDQ�XQWXN�EDJLDQ�JDGLQJ-JDGLQJ�GDQ�ND\X� �PDODV�

\DQJ� GLJXQDNDQ� VHEDJDL� OXQDV� NDSDO�� 8QWXN� EDJLDQ� EDQJXQDQ� NDSDO� \DQJ� WLGDN�

ODQJVXQJ� PHPLNXO� EHEDQ� DWDX� WLGDN� ODQJVXQJ� EHUKXEXQJDQ� GHQJDQ� DLU� PDVLK� GDSDW�

GLDGDNDQ�WDSL�PHPDNDQ�ZDNWX�\DQJ�FXNXS�ODPD�PHQFDULQ\D�GL�GDODP�KXWDQ�SHVLVLU� 

8QWXN� PHQJDWDVL� VXOLWQ\D� PHPSHUROHK� ND\X� EDKDQ� NDSDO�� VWUDWHJL� \DQJ�

GLJXQDNDQ� ROHK� SDUD� SHPLOLN� JDODQJDQ� DWDX� NHSDOD� WXNDQJ� LDODK�� SHUWDPD�� GHQJDQ�

PHPEHUL�WDZDUDQ�KDUJD�\DQJ�OHELK�WLQJJL�SDGD�ND\X�EDKDQ�\DQJ�PHUHND�SHVDQ�NHSDGD�

SHQMXDO� GDQ� SHQHEDQJ� ND\X�� .HGXD�� PHODNXNDQ� ³PHWRGD� NDQLEDOLVPH´�� \DLWX�

PHQJDPELO�GDQ�PHPEHOL�EDKDQ�SDGD�NDSDO�ND\X�\DQJ�WHODK�UXVDN�GDQ�EHEHUDSD�ND\X�GL�

EDJLDQ�EDQJXQDQ�NDSDO�\DQJ�PDVLK�GDSDW�GLJXQDNDQ� ODOX�GLDPELO�� �%DJLDQ�EDQJXQDQ�

NDSDO� \DQJ� GLEHOL� ELDVDQ\D� DGDODK� JDGLQJ-JDGLQJ� GDQ� OXQDV�� %DKDQ� XQWXN� JDGLQJ-

JDGLQJ�GDQ�OXQD�LWX�ELDVDQ\D�GLEHOL�GHQJDQ�KDUJD�EHUNLVDU�DQWDUD�5S����������-� -�5S��

����������-� VHVXDL� GHQJDQ� NRQGLVL� EDKDQ� WHUVHEXW�� .HWLJD�� MLND� EDKDQ� XWDPD� WLGDN�

WHUVHGLD��PDND�GDSDW�SXOD�GLJXQDNDQ�EDKDQ�SHQJJDQWL��\DLWX�GLJDQWL�GHQJDQ�EDKDQ�MHQLV�

ND\X�ODLQ��WHWDSL�NHNXDWDQ�GDQ�NHODV�DZHWQ\D�UHODWLYH�VDPD��6HSHUWL��ND\X�PHUDQWL�\DQJ�

ELDVDQ\D�VHEDJDL� ODPEXQJ�NDSDO�GDSDW�GLJDQWL�GHQJDQ�ND\X�SHPXODL��GDQ�ND\X�PDODV�

DWDX� OHEDQ� XQWXN� OXQDV� GDQ� JDGLQJ-JDGLQJ� GDSDW� GLJDQWL� GHQJDQ� ND\X� SDVDN� OLQJJX��

$NDQ� WHWDSL� SHQJJDQWLDQ� EDKDQ� LQL� WHQWX� VDMD� WHWDS� DNDQ� PHQJXUDQJL� PXWX� GDQ�

NHWDKDQDQ�NDSDO�\DQJ�GLEXDW�JDODQJDQ�WHUVHEXW�� 

x�7HNQRORJL�SHPEXDWDQ�NDSDO�GDQ�SHQJRODKDQ�EDKDQ�ND\X 

3HQJRODKDQ� EDKDQ� ND\X� XQWXN� EDQJXQDQ� NDSDO� UHODWLI� OHELK� VXOLW� GDUL� SDGD�

PHJRODK� EHEHUDSD� MHQLV� EDKDQ� NDSDO� ODLQQ\D�� 8QWXN� LWX� GLEXWXKNDQ� SHQJHWDKXDQ��

NHWHUDPSLODQ� GDQ� WHNQLN� DWDX� NLDW� SHQJRODKDQ� WHUWHQWX� VHSHUWL� GDODP� KDO�PHPEHQWXN�

OHNXNDQ� DWDX� OHQJNXQJDQ� SDGD� EDJLDQ� WHUWHQWX� EDQJXQDQ� NDSDO�� 3HPLOLN� JDODQJDQ�

DWDXSXQ� NHSDOD� WXNDQJ�PHQGDSDWNDQ� SHQJHWDKXDQ� WHNQLN� SHQJRODKDQ� EDKDQ� ND\X� LQL�

GDUL� RUDQJ� WXDQ\D� VHFDUD� WXUXQ� WHPXUXQ�� \DQJ� GXOX� XPXPQ\D� MXJD� VHRUDQJ� WXNDQJ�

SHPEXDW�NDSDO�� 

3ROD�XVDKD�SHPEXDWDQ�NDSDO�ND\X�GDQ�V\VWHP�JDODQJDQ�NDSDO�WUDGLVLRQDO�VDQJDW�

PHPXQJNLQNDQ�EDJL�PHUHND�PHQXUXQNDQ�SHQJHWDKXDQQ\D�NHSDGD�DQDN�DWDX�NHOXDUJD�

GHNDW�� .DUHQD� V\VWHP� SHQHULPDDQ� WHQDJD� NHUMD� DWDX� WXNDQJ� EHUGDVDUNDQ� KXEXQJDQ�

1R� -HQLV�ND\X 
.HODV 

3HQJJXQDDQ .HEXWXKDQ 
+DUJD

�5S� 

-XPODK�

�5S� $ZHW .XDW 
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NHOXDUJD� GDQ� NHNHUDEDWDQ�� 1DPXQ� EDJDLPDQDSXQ� MXJD�� SHQJDODPDQ� PHPEXDW� NDSDO�

\DQJ�GLSHUROHK�LWX�EXNDQODK�GDODP�ZDNWX�\DQJ�VLQJNDW��3DOLQJ�WLGDN�GLSHUOXNDQ�ZDNWX�

OHELK�GDUL�GHODSDQ�WDKXQ� 

3HQJHWDKXDQ�GDQ�NHWHUDPSLODQ�PHQJRODK�ND\X�EDKDQ�NDSDO�WLGDN�KDQ\D�VHNHGDU�

PHPEHQWXN� ND\X� XQWXN� EDJLDQ� WHUWHQWX� VXDWX� EDQJXQDQ� NDSDO�� $NDQ� WHWDSL� MXJD�

PHODNXNDQ� SHQJDZHWDQ� EDKDQ� WHUVHEXW�� 7XMXDQQ\D� DJDU� EDKDQ� WDKDQ� WHUKDGDS� KDPD�

GDQ� SHODSXNDQ�� WLGDN� WHUMDGL� SHQ\XVXWDQ� VHZDNWX� GLSDNDL� VHUWD� PXGDK� PHQJRODK�

EHQWXNQ\D� VHUWD� PHQJHUMDNDQ� SHPDVDQJDQQ\D� GL� EDJLDQ� EDQJXQDQ� NDSDO� WHUWHQWX�

�$KPDG�GDQ�1RIUL]DO��������6HEDE�LWXODK�VHEHOXP�VXDWX�ND\X�EDKDQ�NDSDO�GLJXQDNDQ�

DWDX� GLSDVDQJ� SDGD� EDJLDQ� EDQJXQDQ� NDSDO� WHUWHQWX�� WHUOHELK� GDKXOX� ND\X� KDUXV�

GLDZHWNDQ�GDQ�ODOX�VHODQMXWQ\D�GLRODK�EHQWXNQ\D�VHVXDL�GHQJDQ�EDJLDQ�EDQJXQDQ�NDSDO�

WHPSDW�EDKDQ�LWX�GLSDVDQJNDQ���-DGL�SURVHV�PHQJJXQDNDQ�VXDWX�EDKDQ�SDGD�SHPEXDWDQ�

NDSDO� ND\X� DGDODK�PHODOXL� SURVHV�� \DLWX�� ND\X� GDUL� KXWDQ� GLEHQWXN� VHFDUD� NDVDU� ODOX�

GLNHULQJNDQ� GDQ� GLEHQWXN� ULQFL� GDQ� KDOXV� VHEDJDL� NHJLDWDQ� SHQJRODKDQ�� .HPXGLDQ�

GLODNXNDQ� SHQJDZHWDQ� GDQ� DNKLUQ\D� SHPDVDQJDQ� SDGD� EDQJXQDQ� NDSDO�� 3HQJDZHWDQ�

\DQJ�GLODNXNDQ�SDGD�ND\X�EDKDQ�NDSDO� WHUXWDPD�GHQJDQ�NHJLDWDQ�SHQJHULQJDQ�XQWXN�

PHQXUXQNDQ� NDGDU� DLU� GDUL� ND\X� \DQJ� DNDQ� GLJXQDNDQ�� 3HQJHULQJDQ� ND\X� GLODNXNDQ�

GHQJDQ�PHQMHPXU�ND\X�GL�EDZDK�WHULN�VLQDU�PDWDKDUL�VHODPD�SDOLQJ�WLGDN�OHELK�GDUL����

KDUL�� 3HQJHULQJDQ� GLODNXNDQ� XQWXN� PHQJKLQGDUL� DWDX� PHPSHUNHFLO� NHPXQJNLQDQ�

WHUMDGLQ\D�FHODK�VDPEXQJDQ�SDSDQ�SDGD�GLQGLQJ�WXEXK�NDSDO� 

.D\X� \DQJ� EDVDK� DNDQ� PHQJDODPL� SHQ\XVXWDQ� NHWLND� NHULQJ� DWDX� FXNXS� ODPD�

GLSDNDL� GDQ� WHUGHGDK� SDGD� VLQDU� PDWDKDUL�� -LND� GDODP� NHDGDDQ� EDVDK� VXDWX� SDSDQ�

GLSDVDQJ� VHEDJDL� GLQGLQJ� ODPEXQJ� NDSDO�� PDND� SDGD� EDJLDQ� \DQJ� WHUGHGDK� SDGD�

FDKD\D� PDWDKDUL� DNDQ� PHQJDODPL� SHQJHULQJDQ�� \DQJ� PHQJDNLEDWNDQ� WHUMDGL� FHODK�

DQWDUD�SDSDQ�VDWX�GHQJDQ�\DQJ�ODLQQ\D��&HODKDQ�LQL�VHPDNLQ�ODPD��DNDQ�PHPEHVDU�GDQ�

PHQJDNLEDWNDQ�NDSDO�PXGDK�ERFRU��8QWXN�PHQLQJNDWNDQ�NHDGDDQ�DZHWQ\D�ND\X�EDKDQ�

NDSDO� GDQ� PHQFHJDK� WHUMDGLQ\D� � SURVHV� SHODSXNDQ� DODPLDK� PDXSXQ� VHUDQJDQ� KDPD�

ND\X� VHSHUWL� ELQDWDQJ�SHOHNDW� DWDX� SHQHPSHO� GDQ� SHQJJRUHN��PDND�GLJXQDNDQ�EDKDQ�

SHQJDZHW� �$KPDG�� ������� -DGL� GDODP�PHPEXDW� NDSDO� ND\X� MXJD� GLEXWXKNDQ� � EDKDQ�

SHQJDZHW� XQWXN� PHQMDPLQ� NHWDKDQDQ� WXEXK� DWDX� EDQJXQDQ� NDSDO� ND\X� LWX�� %DKDQ�

SHQJDZHW�\DQJ�ELDVD�GLJXQDNDQ�DQWDUD�ODLQ���VRODU��ERORQJ�KLWDP��]DW�NLPLDZL�EHUDFXQ�

GDQ�ROL�EHNDV��8QWXN�XNXUDQ�NDSDO���*7�ELDVDQ\D�PHPEXWXKNDQ����OLWHU�VRODU�DWDX�ROL�

EHNDV��%DKDQ�SHQJDZHW�MHQLV�LQL�PXGDK�GLGDSDW�GL�WRNR�EDKDQ�EDQJXQDQ�GL�VHNLWDU�NRWD�

%DJDQ�6LDSLDSL� 

3DUD� SHPLOLN� JDODQJDQ� NDSDO� WUDGLVLRQDO� GDQ� NHSDOD� WXNDQJ� XPXPQ\D� WLGDN�

PHPLOLNL�SHQJHWDKXDQ�ODLQ�WHQWDQJ�EDKDQ�DOWHUQDWLI�XQWXN�PHPEXDW�NDSDO��VHSHUWL�)53��

EHVL��GDQ�EDKDQ�ODLQQ\D��2OHK�NDUHQD�LWX��MLND�EDKDQ�ND\X�WLGDN�PHUHND�SHUROHK��PDND�

NHJLDWDQ�SHPEXDWDQ�NDSDO�GL�JDODQJQQ\D�GLKHQWLNDQ�� �/DOX�PHUHND�ELDVDQ\D�PHQFDUL�

SHNHUMDDQ� DOWHUQDWLI� VHSHUWL� � PHPEXDW� DODW� SHQDQJNDSDQ� � LNDQ�� VHEDJDL� WXNDQJ�

EDQJXQDQ� GDQ� VHEDJDL� QHOD\DQ� SHQDQJNDSDQ� LNDQ�� � 'HQJDQ� GHPLNLDQ�� DQFDPDQ�

PHQMDGL�SHQJDQJJXUDQ�EDJL�SDUD�WXNDQJ�SHPEXDW�NDSDO�VDQJDW�EHVDU��WHULVWLPHZD�MLND�

WLGDN� WHUVHGLD� ODJL� EDKDQ� ND\X� XQWXN� EDQJXQDQ� NDSDO�� 6HPHQWDUD� LWX�� NHLQJLQDQ�

PHQFDUL� EDKDQ� DOWHUQDWLI� DWDX� EDKDQ� SHQJJDQWL� ND\X� MXJD� WLGDN� GLPLOLNL� ROHK� SDUD�

SHPLOLN�JDODQJDQ�NDSDO��+DO� LQL��GLNDUHQDNDQ�PHUHND�DQWDUD� ODLQ� WLGDN�SXOD�PHPLOLNL�

SHQJHWDKXDQ� GDQ� WHNQLN� WHQWDQJ� PHQJRODK� EDKDQ� DOWHUQDWLI� DWDX� SHQJJDQWL� WHUVHEXW��

:DODXSXQ� GHPLNLDQ� NHLQJLQDQ� XQWXN� PHPSHODMDUL� EDKDQ� DOWHUQDWLI� DWDX� SHQJJDQWL�

WHUVHEXW�FXNXS�EHVDU�GL�NDODQJDQ�NHSDOD�WXNDQJ�SHPLOLN�JDODQJDQ�NDSDO�WUDGLVLRQDO� 




�������s{���ä�t�����������trsv ,QGXVWUL�JDODQJDQ�NDSDO�WUDGLVLRQDO�GL�%DJDQ�VLDSL-DSL 
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x�7HNQRORJL�SHPEXDWDQ�NDSDO�GL�JDODQJDQ�NDSDO�WUDGLVLRQDO�� 

 'DODP� PHPEDQJXQ� VXDWX� NDSDO�� JDODQJDQ� NDSDO� WUDGLVLRQDO� WLGDN� ROHK� DGDQ\D�

UDQFDQJDQ�NDSDO�DZDO�\DQJ�WHUVLUDW��WLGDN�PHPEXDW�UHQFDQD�JDULV�GDQ�JDPEDU�NKXVXV��

3HQHQWXDQ� � UDQFDQJDQ� GDQ� EHQWXN� NDSDO� KDQ\D� EHUGDVDUNDQ� SHQJDODPDQ� GDUL� NHSDOD�

WXNDQJ�VHPDWD��6HGDQJNDQ�XQWXN�PHQHQWXNDQ�NDSDVLWDV�NDSDO�\DQJ�GLEXDW��GLWHQWXNDQ�

EHUGDVDUNDQ�XNXUDQ�OXQDV�GDQ�MXPODK�JDGLQJ-JDGLQJ�VHUWD�MXPODK�NXOLW�ODPEXQJ�NDSDO��

5DQFDQJDQ� GDQ� NDSDVLWDV� LWX� MXJD� EHUGDVDUNDQ� NHLQJLQDQ� FDORQ� SHPLOLN� NDSDO� \DQJ�

GLEDQJXQ��-DGL�SHQHWDSDQ�XNXUDQ�XWDPD�GDQ�NDSDVLWDV�NDSDO�PHUXSDNDQ�NHSXWXVDQ�EHU�

VDPD�SHPHVDQ�NDSDO�GDQ�NHSDOD�WXNDQJ�� 

3HQJHWDKXDQ� SHPEXDWDQ� NDSDO� LWX� GLSHUROHK� EHUGDVDUNDQ� SHQJDODPDQ� \DQJ� GL�

SHUROHK�GDUL�MXPODK�SURGXNVL�NDSDO�\DQJ�WHODK�GLKDVLONDQ�VHODPD�JDODQJDQ�NDSDO�WUDGL�

VLRQDO� LWX� EHUGLUL�� � -DGL� WHNQRORJL� SHPEXDWDQ� NDSDO� \DQJ� GLWHUDSNDQ� EHUDVDO� GDUL� SH-

QJDODPDQ� EHNHUMD� \DQJ� GLSHUROHK� WXUXQ-WHPXUXQ� GDUL� JDODQJDQ� NHOXDUJD� VHQGLUL� DWDX�

GDUL�EHNHUMD�EHUWDKXQ-WDKXQ�SDGD�JDODQJDQ�NDSDO�ND\X�NHOXDUJD�ODLQ��%DKDQ�\DQJ�GLSD�

NDL� GDODP�SHPEXDWDQ�NDSDO� LWX�KDPSLU� VHOXUXKQ\D�GDUL�ND\X��NHFXDOL� EDJLDQ� WHUWHQWX�

GDQ�PHQD\DPEXQJ�EDKDQ�GLJXQDNDQ�ORJDP�GDQ�VHQJ��/XQDV�\DQJ�GLJXQDNDQ�ELDVDQ\D�

EHUXNXUDQ�WHEDO���LQFKL�GDQ�SDMDQJQ\D�NXUDQJ�GDUL����PHWHU��VHGDQJNDQ�XQWXN�GLQGLQJ�

NDSDO�DWDX�NXOLW�ODPEXQJ�GLSDVDQJNDQ�SDSDQ�\DQJ�VXGDK�GLEHQWXN�DWDX�\DQJ�ELDV�GLUD-

SDWNDQ�DQWDUD�SDSDQ�\DQJ�VDWX�GHQJDQ�SDSDQ�\DQJ�ODLQ��3DSDQ�LQL�MXJD�ELVD�UDSDW�SDGD�

JDGLQJ-JDGLQJ� � 6HPDNLQ� EDQ\DN� NXOLW� ODPEXQJ� \DQJ� GLJXQDNDQ� DNDQ� VHPDNLQ� EHVDU�

NDSDVLWDV� NDSDO� �*7�� \DQJ� DNDQ� GLKDVLONDQ� �1RIUL]DO� ������ 1RIUL]DO� HW� DO��� �������

7HNQLN�PHPDVDQJNDQ� GLQGLQJ� ODPEXQJ� LQL�PHUXSDNDQ� VXDWX� NHLVWLPHZDDQ� JDODQJDQ�

NDSDO� WUDGLVLRQDO�� \DLWX� GLQGLQJ� ODPEXQJ� GLEHQWXN� GDQ� GLVXVXQ� WHUOHELK� GDKXOX� EDUX�

JDGLQJ-JDGLQJ�GLSDVDQJNDQ�NHPXGLDQ�SDGD�SDSDQ�GLQGLQJ�ODPEXQJ�LWX��$KPDG�HW�DO��

�������-DGL�JDGLQJ-JDGLQJQ\D�EHODNDQJDQ�GLSDVDQJ��VHGDQJNDQ�SDSDQ�ODPEXQJQ\D�GX�

OXDQ�PHPEHQWXN�WXEXK�DWDX�ODPEXQJ�NDSDO����� 

7HNQRORJL� SHPEXDWDQ� NDSDO� ND\X� SDGD� JDODQJDQ� WUDGLVLRQDO� GL� %DJDQVLDSLDSL�

VHGHUKDQD� SHUNDNDVQ\D�� 3HUNDNDV� WXNDQJ� \DQJ� GLJXQDNDQ� VHEDJLDQ� EHVDU� DGDODK�

SHUNDNDV� WXNDQJ� ND\X� PHPEXDW� UXPDK�� VHSHUWL� NDSDN�� SDOX�� JHUJDML�� NHWDP� OLVWULN��

PHWHUDQ��SHQJJDULV�VLNX��EHQDQJ�$UDE��ERU�OLVWULN��EDLV�EHVDU�GDQ�NHFLO��$GD�GL�DQWDUD�

SHUNDNDV�LWX�\DQJ�IXQJVLQ\D�VDPD��WHWDSL�XNXUDQQ\D�EHUEHGD�DWDX�MHQLVQ\D�VDPD�WHWDSL�

IXQJVLQ\D� EHUEHGD� VHSHUWL� JHUJDML� SRWRQJ� GDQ� JHUJDML� EHODK�� +DUJD� SHUNDNDV� LQL�

EHUNLVDU� DQWDUD� 5S�� �������-� VDPSDL� GHQJDQ� 5S�� ��������-� WHUJDQWXQJ� MHQLV�

SHUNDNDVQ\D�� -XPODK� GDQ� MHQLV� SHUNDNDV� \DQJ� GLEXWXKNDQ� XQWXN� PHPEXDW� NDSDO� GL�

JDODQJDQ�NDSDO�WUDGLVLRQDO�GDSDW�GLOLKDW�SDGD�WDEHO���GL�EDZDK�LQL� 

3HPELQDDQ� JDODQJDQ� NDSDO� UDN\DW� \DQJ� DGD��PHUXSDNDQ� KDO� \DQJ� VWUDWHJLV� EDJL�

PHPEDQJXQ� LQGXVWUL� NHODXWDQ� GL� ,QGRQHVLD�� 6DPSDL� VDDW� LQL� JDODQJDQ� NDSDO� ND\X�

VHSHUWL�WLGDN�PHPSXQ\DL�LQGXN�WHPSDW�EHUOLQGXQJ��.HPDQDNDK�PHUHND�KDUXV�PHQJDGX�

XQWXN�PHQGDSDWNDQ�EDQWXDQ��SHUOLQGXQJDQ�GDQ�SHPELQDDQ"�%XNWLQ\D� WHNQRORJL�SHP�

EXDWDQ�NDSDO�ND\X�PHUHND�WLGDN�EHUNHPEDQJ�GDQ�WLGDN�DGD�SHQLQJNDWDQ�HILVLHQVL�PDX�

SXQ�SURGXNWLYLWDVQ\D��+DPSLU�VHPXD�JDODQJDQ�NDSDO�ND\X�\DQJ�DGD�GL�'XPDL�GDQ�GL�

/KRN�6HXPDZH��$FHK���PLVDOQ\D��EHOXP�DGD�SHUQDK�PHUDVDNDQ�SHPELQDDQ�GDUL�ILKDN�

PDQDSXQ�� +DO� \DQJ� VDPD� MXJD� WHUMDGL� EHQJNHO� PHVLQ� NDSDO� \DQJ� DGD� GL� NDZDVDQ�

SHVLVLU��0HUHND�PHQ\DWDNDQ� MXJD� EHOXP�SHUQDK�PHQGDSDW� SHPELQDDQ� WHNQLV�PDXSXQ�

SHQJHORODDQ�� 
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7DEHO�����'DIWDU�KDUJD�GDQ�SHUNDNDV�XQWXN�SHPEXDWDQ�NDSDO�ND\X�WUDGLVRQDO� 

x�3HUPDVDODKDQ�SHQJHORODDQ 

.HPDPSXDQ�PHQJHOROD�XVDKD�JDODQJDQ�NDSDO�WUDGLVLRQDO�GLSHUROHK�VHFDUD�DODPL�

DK�GDQ�SHQJDODPDQ�EHODND��7LGDN�DGD�SHQGLGLNDQ�DWDX�SHODWLKDQ�NKXVXV�\DQJ�PHUHND�

LNXWL�� WLGDN� SXOD� DGD� VXDWX� SHPELQDDQ�PDQDMHULDO� GDUL� ILKDN�PDQDSXQ�� KDQ\D� GHQJDQ�

NHPDPSXDQ�SHQJHORODDQ�DODPLDK� LWX�JDODQJDQ�NDSDO� WUDGLVLRQDO� WHUEXNWL�PDPSX�EHU�

WDKDQ�DWDV�GD\D�GLUL�VHQGLUL���8PXPQ\D�NHSDOD�WXNDQJ�\DQJ�MXJD�SHPLOLN�JDODQJDQ�EHU�

SHQGLGLNDQ� 6/73� DWDX� SDOLQJ� WLQJJL� SXWXV� VHNRODK� 60$�� $NLEDWQ\D� NRPSHWHQVL�

PHODNXNDQ�SHQJHPEDQJDQ�GDQ�PHQJKDGDSL�SHUVDLQJDQ�GDUL�JDODQJDQ�NDSDO�\DQJ�NXDW�

PRGDO� GDQ� SHQJHORODDQQ\D� PRGHUQ� VXQJJXK� WDN� PXQJNLQ� GLPHQDQJNDQ�� 3DGD� KDO�

,QGRQHVLD� NHNXUDQJDQ� JDODQJDQ� NDSDO�� EDLN� XQWXN� PHPHQXKL� NHEXWXKDQ� NDSDO� EDUX�

PDXSXQ� XQWXN� PHPEHULNDQ� MDVD� SHOD\DQDQ� SHUEDLNDQ� GDQ� � SHPHOLKDUDDQ� NDSDO�

�VHUYLFH��� 

'LSHUNLUDNDQ�VHWLDS�JDODQJDQ�NDSDO�ND\X�PDPSX�PHOD\DQL�SHPEXDWDQ�NDSDO�EDUX�

SHUEDLNDQ� GDQ� SHPHOLKDUDDQ� KDQ\D� VHNLWDU� �-�� NDSDO� SHUWDKXQ� GHQJDQ� WHQDJD� NHUMD�

WHWDS� VHNLWDU��� ±����RUDQJ��3DGD�KDO� NHEXWXKDQ�NDSDO�EDUX�� MDVD�SHOD\DQDQ�SHUEDLNDQ�

GDQ� � SHPHOLKDUDDQ� NDSDO� GLSHUNLUDNDQ�SHUOX� VHNLWDU� ����GDUL� MXPODK�NDSDO� \DQJ� DGD�

�������NDSDO��GL�SHUDLUDQ�SDQWDL�6HODW�0HODND��EDJLDQ�5LDX��-LND�VHWLDS�JDODQJDQ�NDSDO�

ND\X� PDPSX� PHOD\DQL� �-��� NDSDO� VHWDKXQ�� %HUDUWL� GLSHUOXNDQ� JDODQJDQ� NDSDO� ND\X�

VHNLWDU���-����JDODQJDQ�NDSDO���-DGL��MHODVODK�EDKZD�JDODQJDQ�NDSDO�\DQJ�DGD�VHNDUDQJ�

WLGDN�DNDQ�PDPSX�PHOD\DQL�GHQJDQ�EDLN�GDQ�HILVLHQ�PHPHQXKL�NHEXWXKDQ�NDSDO�EDUX�

PDXSXQ�MDVD�SHOD\DQDQ�SHUEDLNDQ�GDQ�SHPHOLKDUDDQ�NDSDO��7LGDN�KHUDQ�ELOD�GLWHPXNDQ�

SHPDQGDQJDQ�GL� JDODQJDQ�NDSDO� \DQJ�DGD� WHUMDGLQ\D�DQWULDQ�NDSDO�EDUX� \DQJ� VHGDQJ�

GLEXDW�DWDX�VHGDQJ�PHQXQJJX�JLOLUDQ�SHUEDLNDQ�� 

3HUWXPEXKDQ�SHVDW�MXPODK�JDODQJDQ�NDSDO�EDUX�GL�NDZDVDQ�%DWDP�GDQ�.DULPXQ�

MXJD� PHQXQMXNNDQ� PHQGHVDNQ\D� XSD\D� SHPELQDDQ� GDQ� SHQJHPEDQJDQ� LQGXVWUL�

PDULWLP� LWX�� $SDODJL� ,QGRQHVLD� VHVXQJJXKQ\D� SXQ\D� SRWHQVL� XQWXN� LWX�� 0LVDOQ\D��

GHZDVD�LQL�,QGRQHVLD�EHUDGD�SDGD�SHULQJNDW����GDUL�QHJDUD�SHQJKDVLO�NDSDO��6HGDQJNDQ�

.RUHD� 6HODWDQ� SDGD� SHULQJNDW� SHUWDPD�� \DQJ� SURGXNVLQ\D� OHELK� GDUL� ��� NDOL� OLSDW�

1R� 1DPD�3HUNDNDV -XPODK�\DQJ�GLEXWXKNDQ +DUJD�SHUNDNDV��5S�� 

� .DSDN � �������-�-��������- 

� 3DOX�NHFLO � �������-�-�������- 

� 3DOX�EHVDU � �������- 

� *HUJDML�SRWRQJ � �������-�-��������- 

� *HUJDML�EHODK � �������-�-��������- 

� .HWDP�WDQJDQ � �������- 

� .HWDP�OLVWULN � ��������-�-���������- 

� 0HWHUDQ � �������- 

� 3HQJDULV�VLNX�KLGXS � �������-�-�������- 

�� 3HQJDULV�VLNX�PDWL � �������-�-�������- 

�� %HQDQJ�DUDE � �������- 

�� %RU�OLVWULN � ��������-�-��������- 

�� %DLV�EHVDU � �������-
��-���������- 

�� %DLV�NHFLO � �������-
��-��������- 

�� 3DKDW�EHVDU � �������- 

�� 3DKDW�NHFLO � �������- 

�� /LQJJLV � �������- 


��KDUJD�EHNDV 
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,QGRQHVLD�� 3DGD� � KDO� DGDQ\D� JDODQJDQ� NDSDO� UDN\DW� GL� VHSDQMDQJ� SHVLVLU� SDQWDL�

PHQJJDPEDUNDQ� WUDGLVL� \DQJ� NXDW� GDQ� SRWHQVL� SHPEXDWDQ� NDSDO� \DQJ�PHQ\HEDU� GDQ�

FXNXS� EHVDU�� 'HPLNLDQ� SXOD� DGDQ\D� SROLWHNQLN� GDQ� IDNXOWDV� WHNQRORJL� PDULWLP� GL�

EHUEDJDL�WHPSDW�GL�-DZD��6XODZHVL��0DOXNX�GDQ�5LDX�PLVDOQ\D��ZDODXSXQ��MXPODKQ\D�

PDVLK�WHUEDWDV��QDPXQ�PHQXQMXNNDQ�SRWHQVL�\DQJ�FXNXS�EHVDU�SXOD��5LDX�3RV��������

$NDQ� WHWDSL�� PDVDODK� GDQ� DNLEDW� KDO-KDO� GL� DWDV�� PDND� GHZDVD� LQL� NHWHUJDQWXQJDQ�

NHSDGD� LQGXVWUL� NDSDO� DWDX� SHQJXVDKD� JDODQJDQ� NDSDO� OXDU� QHJHUL� GDQ� LPSRU� NDSDO�

EHNDV� WDN�GDSDW�GLKLQGDUL��%DKNDQ�NDUHQD�PDVLK� OHPDKQ\D� LQGXVWUL�PDULWLP� WHUXWDPD�

SHPEXDWDQ�NDSDO�EDUX�GDQ�SHOD\DQDQ�SHPHOLKDUDDQQ\D��PDND�EDQ\DN�\DQJ�EHUSDOLQJ�

NH� QHJHUL� ODLQ� VHSHUWL� .RUHD� 6HODWDQ�� &KLQD� GDQ� 9LHWQDP�� GDQ� ODLQ-ODLQ�� XQWXN�

PHQGDSDWNDQ� SHOD\DQDQ� \DQJ� GLSHUOXNDQ�� 3HUVDLQJDQ� LWX� ELOD� GLELDUNDQ�� PDND� SDGD�

JLOLUDQQ\D� VHPDNLQ� PHPSHUNHFLO� SHOXDQJ� EHUNHPEDQJQ\D� LQGXVWUL� JDODQJDQ� NDSDO�

GDODP� QHJHUL�� WHUXWDPD� JDODQJDQ� NDSDO� WUDGLVLRQDO�� %DJDLPDQDSXQ� MXJD� NHDGDDQ�

VHNDUDQJ�� PHQXQMXNNDQ� GD\D� VDLQJQ\D�� SHQJHORODDQ� GDQ� HNQRORJLQ\D� PDVLK� DPDW�

OHPDK�� .DUHQD� LWX� WLGDN� DNDQ� VDQJJXS� PHQJKDGDSL� VHUDQJDQ� SHUVDLQJDQ� GDUL� OXDU�

QHJHUL� WHUVHEXW�� DSDODJL�PHPHQDQJNDQQ\D��2OHK� VHEDE� LWX� NHELMDNDQ� SHPHULQWDK� GDQ�

XOXUDQ�WDQJDQ�ILKDN�XVDKD�EHVDU�GDQ�SHUEDQNDQ�DNDQ�PHPXQJNLQNDQ�SHUFHSDWDQ�EDQJ�

NLWQ\D�LQGXVWUL�NHFLO��6DOHK������� 

0HPDQJ� LQGXVWUL� NHODXWDQ� GDQ� SHULNDQDQ�NLWD�� NKXVXVQ\D� JDODQJDQ�NDSDO� WUDGL�

VLRQDO� � VHGDQJ� PHUDQD� WDQSD� DGD� SHPELQDDQ� \DQJ� WHUVWUXNWXU� GDQ� VLVWHPLN�� 'L� VDDW�

\DQJ� VDPD� VHGDQJ� EHUNHPEDQJ� SXOD� SHUVDLQJDQ� VDQJDW� NHWDW� GDQ� VHUDQJDQ� JDODQJDQ�

NDSDO� GDUL� OXDU� QHJHUL�� EDLN� PHODOXL� SHQDQDPDQ� PRGDO� VHSHUWL� GL� %DWDP� PDXSXQ�

GHQJDQ�PHQGDSDWNDQ��SHVDQDQ��NDSDO�GDQ�PXDWDQ�GDUL�SHUXVDKDDQ�GDODP�QHJHUL��PDX�

SXQ�PHQJHPEDQJNDQ�LQGXVWUL�PDULWLP�GL�GDODP�QHJHULQ\D�VHQGLUL��%DKNDQ�NDSDO�XVDQJ�

DWDX�NDSDO�SHULNDQDQ�EHNDV�GDUL�QHJDUD�.RUHD��7DLZDQ�GDQ�-HSDQJ�PHUXSDNDQ�VXPEHU�

XQWXN�PHPHQXKL�NDSDO�SHULNDQDQ�GL�,QGRQHVLD��+DO�LWX�WHUOLKDW�GDUL�LPSRU�NDSDO�EHNDV�

\DQJ� VHWLDS� WDKXQ�PDNLQ�PHQLQJNDW� VHMDN�DNKLU�$EDG���� ODOX�� ,PSRU�NDSDO�EHNDV� LWX�

SDWXW�GLKHQWLNDQ�GDQ�GLEDQJXQ�NHPLWUDDQ�GDQ�NHUMDVDPD�SDUD�SHPDQJNX�NHSHQWLQJDQ�

�VWDNH� KROGHU�� LQGXVWUL� PDULWLP�� VHUWD� MDULQJDQ�� FOXVWHU� LQGXVWUL� � PDULWLP� GDQ� NHOHP�

EDJDDQQ\D� �+DUWDUWR� ������ 6XGMDQDGL� ������� &DUDQ\D� GLXSD\DNDQ� PHPRGHUHQLVDVL�

JDODQJDQ� NDSDO� WUDGLVLRQDO��PXODL� GLVXVXQ� NHELMDNDQ� LQGXVWUL�PDULWLP� \DQJ� MHODV� GDQ�

SHPELQDDQ� JDODQJDQ�NDSDO� WUDGLVLRQDO� \DQJ� DGD�� WHUXWDPD�GDODP�ELGDQJ�PDQDMHPHQ��

WHNQRORJL�GDQ�SLQMDPDQ�GDQD��SHUPRGDODQ�� 

.HDGDDQ� JDODQJDQ� NDSDO� ND\X� WUDGLVLRQDO� GL�%DJDLQ� 6LDSL-DSL� GHZDVD� LQL� DPDW�

PHPSULKDWLQNDQ�� .DUHQD� VXGDK� EDQ\DN� \DQJ� WXWXS�� WXNDQJ� NDSDO� GLEHUKHQWLNDQ� GDQ�

XVDKD� JDODQJDQ� EHUKHQWL� EHUSURGXNVL�-DGL� MHODV� DGDQ\D� JHMDOD� GHLQGXVWULDOLVDVL��

3HQ\HEDE�XWDPD�NHDGDDQ�LWX�LDODK�NHVXOLWDQ�EDKDQ�EDNX�ND\X�GDQ�WLGDN�DGDQ\D�SHUX�

EDKDQ�GDQ�SHUNHPEDQJDQ�WHNQRORJL�PDXSXQ�PDQHMHPHQ�JDODQJDQ�NDSDO�VHODPD�OHELK�

GDUL� ��� WDKXQ�� 6HEHQDUQ\D� JDODQJDQ� NDSDO� WUDGLVLRQDO� GDSDW� GLNHPEDQJNDQ� GDQ�

GLPRGHUHQLVLU�� WHWDSL� PHPHUOXNDQ� SHPELQDDQ� \DQJ� VXQJJXK-VXQJJXK� EHUNHQDDQ�

GHQJDQ�WHNQRORJL�GDQ�SHQJHORODDQ�XVDKDQ\D��VHSHUWL�GDODP�KDO�SHQJJXQDDQ�EDKDQ�)53�

SHQJJDQWL� ND\X��8QWXN� LWX� GLVDUDQNDQ� XSD\D� SHUXEDKDQ� SHQJHORODDQ� XVDKD� JDODQJDQ�

NDSDO� GHQJDQ� PHPRGHUHQLVDVL� WHNQRORJL� PDXSXQ� SHQJHORODDQQ\D�� WHULVWLPHZD� \DQJ�

SDWXW�GLODNXNDQ�DGDODK�SHQJJDQWLDQ��VXEVWLWXVL��WHNQRORJL��GHQJDQ�WXMXDQ�WHUZXMXGQ\D�

JDJDVDQ�NHEHUODQMXWDQ�XVDKD�JDODQJDQ�NDSDO�PRGHUHQ�\DQJ�WDQJJXK�GDQ�EHUGD\D�VDLQJ��� 




�������s{���ä�t�����������trsv ,QGXVWUL�JDODQJDQ�NDSDO�WUDGLVLRQDO�GL�%DJDQ�VLDSL-DSL 

,�o îí� 
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7HULPD�NDVLK�SHQXOLV�XFDSNDQ�NHSDGD�6GU��(OE\�6XSULDQWR�GDQ�$JDP�7DKLU�\DQJ�

WHODK�PHPEDQWX�GDODP�SHODNVDQDDQ�SHQJXPSXODQ�GDWD�SDGD�SHQHOLWLDQ�LQL��6HPHQWDUD�

LWX�� WHULPD� NDVLK� MXJD� WLGDN� OXSD� NDPL� DWXUNDQ� NHSDGD� '3�0�',.7,� GDQ� /HPEDJD�

3HQHOLWLDQ�8QLYHUVLWDV�5LDX�\DQJ�WHODK�PHPEDQWX�GDODP�SHQGDQDDQ�SHQHOLWLDQ�03�(,��

LQL� 

$KPDG��0�� �������� 7DQWDQJDQ� GDQ�+DPEDWDQ� ,QGXVWULDOLVDVL� 3HULNDQDQ� GL� ,QGRQHVLD��

0DNDODK�\DQJ�GLVDPSDLNDQ�SDGD�6HPLQDU�3HQJHPEDQJDQ� ,QGXVWUL�3HULNDQDQ�GDQ�

6LVWHP� $TXDELVQLV�� 3HOXDQJ� GDQ� 7DQWDQJDQ� GL� %DQN� ,QGRQHVLD� 0HGDQ�� ��� -XOL�

�������� 

$KPDG�� 0�� �����D��� ,QGXVWULDOLVDVL� 3HULNDQDQ� GHQJDQ� 6LVWHP� $TXDELVQLV� \DQJ�

7DQJJXK�.HUWDV� NHUMD� SDGD� 6HPLQDU� ³0HQJHPEDQJNDQ� ,QGXVWUL� 3HULNDQDQ� GDQ�

6LVWHP�$TXDELVQLV´�.DPLV����0HL������GL�+RWHO�7LDUD��0HGDQ��6XPDWHUD�8WDUD��

,QGRQHVLD� 

$KPDG�� 0��� +DELELH�� ,��� GDQ� 1RIUL]DO�� �����7HNQLN� 3HPDVDQJDQ� 3HUDQJNDW� 0HVLQ��

.DSDO�3HULNDQDQ��-XUQDO�3HULNDQDQ�GDQ�,OPX�.HODXWDQ�������������-���� � 

+DUWDUWR� GDQ�$LUODQJJD� �������� 6WUDWHJL� &OXVWHULQJ� GDODP� ,QGXVWULDOLVDVL� ,QGRQHVLD��

3HQHUELW�$QGL��<RJ\DNDUWD 

0XQV\L��$��$����������6HGMDUDK�0HODMX��'LVHOHQJJDUDNDQ�NHPEDOL�GDQ�GLEHUL�DQRWDVL�

ROHK�7�'��6LWXPRUDQJ��$��7HHXZ�EDQWXDQ�$PDO�+DP]DK���3HQHUELW�'MDPEDWDQ��

-DNDUWD�� 

1RIUL]DO�� ��������.RQVWUXNVL� NDSDO� SHULNDQDQ� WUDPPHO� QHW� GL�.HFDPDWDQ�5DQJVDQJ��

.DEXSDWHQ� %HQJNDOLV�� 3URSLQVL� 5LDX�� 6NULSVL� )DNXOWDV� 3HULNDQDQ� GDQ� ,OPX�

.HODXWDQ��8QLYHUVLWDV�5LDX��7LGDN�GLWHUELWNDQ��� 

1RIUL]DO��$KPDG��0�GDQ�6\DLIXGGLQ����������$QDOLVLV�SURWRW\SH�NDSDO�SHULNDQDQ�MDU�

LQJ� LQVDQJ� GL� .DEXSDWHQ� %HQJNDOLV�� 3URSLQVL� 5LDX�� /DSRUDQ� 3HQHOLWLDQ� 'RVHQ�

0XGD��/HPEDJD�3HQHOLWLDQ�8QLYHUVLWDV�5LDX��WLGDN�GLWHUELNDQ�� 

5LDX�3RV���������3HUNDSDODQ�0HQJXUDV�'HYLVD�����$JXVWXV������� 

6DOHK�� ,UVDQ� $]KDU\�� �������� ,QGXVWUL� .HFLO�� 6HEXDK� 7LQMDXDQ� GDQ� 3HUEDQGLQJDQ��

/3�(6�-DNDUWD� 

6XGMDQDGL���������0HPEDQJXQ�.HPLWUDDQ�1DVLRQDO�GDODP�8SD\D�0HQGRURQJ�'XQLD�

8VDKD� ,QGXVWUL� 3HOD\DUDQ� 1DVLRQDO�� -XUQDO� 0DQDMHPHQ� 7UDQVSRUW� 9RO�� ,9� �����

���-��� 


