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3HQGDKXOXDQ

0DV\DUDNDW�(NRQRPL�$6($1��0($��DGDODK�
EHQWXN� LQWHJUDVL� HNRQRPL� $6($1� GDODP�
VLVWHP� SHUGDJDQJDQ� EHEDV� DQWDUD� QHJDUD�
QHJDUD� $6($1�� 0($� GLKDUDSNDQ� GDSDW�
PHZXMXGNDQ�WHUFDSDLQ\D�VXDWX�NDZDVDQ�VWDELO��
PDNPXU�� EHUGD\D� VDLQJ� WLQJJL� GHQJDQ�
SHUWXPEXKDQ�HNRQRPL�\DQJ�EHULPEDQJ�VHUWD�
EHUNXUDQJQ\D� NHPLVNLQDQ� GDQ� NHVHQMDQJDQ�
VRVLDO� HNRQRPL� �6XVLOR�� ������� 6DODK� VDWX�
SHUVRDODQ�\DQJ�GLKDGDSL�,QGRQHVLD�DGDODK�GD\D�
VDLQJ��:RUOG�(FRQRPLF�)RUXP��:()��PHULOLV�GDWD�
7KH� JOREDO� &RPSHWL W L YHQHVV� ,QGH[ � �*&,��

GD\D� VDLQJ� ,QGRQHVLD� EHUDGD� MDXK� GLEDZDK�
6LQJDSXUD� GDQ� 0DOD\VLD�� ,QGRQHVLD� PDVLK�
WHUPDVXN�QHJDUD�\DQJ�NDODK�EHUVDLQJ�GHQJDQ�
QHJDUD�QHJDUD� ODLQ� GL� NDZDVDQ� $6($1�� KDO�
WHUVHEXW�GLWXQMXNNDQ�ROHK�GDWD�SDGD�7DEHO����
2OHK�NDUHQD�LWX��SHUDQ�SHPHULQWDK�GDQ�VHPXD�
PDV\DUDNDW�VDQJDW�SHQWLQJ�XQWXN�PHPDMXNDQ�
SHUHNRQRPLDQ� ,QGRQHVLD� VHKLQJJD� GDSDW�
PHQLQJNDWNDQ�GD\D�VDLQJ�DQWDUD�QHJDUD�QHJDUD�
GL�NDZDVDQ�$6($1��%DNKUL��������
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'L�VLVL�NHVLDSDQ�7HQDJD�.HUMD�,QGRQHVLD��7.,��
PHQXUXW�$VLDQ�3URGXFWLYLW\�2UJDQL]DWLRQ��$32��
PHQXQMXNNDQ�� GDUL� VHWLDS� ������ WHQDJD� NHUMD�
,QGRQHVLD� KDQ\D� DGD� VHNLWDU� ����� \DQJ�
WHUDPSLO�� VHGDQJNDQ� )LOLSLQD� ������ 0DOD\VLD�
������� GDQ� 6LQJDSXUD� ������� 'DWD� +XPDQ�
'HYH ORSPHQW � ,QGH[ � �+',�� DWDX� ,QGHNV�
3HPEDQJXQDQ� 0DQXVLD� �,30�� ,QGRQHVLD�
GHQJDQ� PHUXMXN� SDGD� NDMLDQ�8QLWHGV� 1DWLRQV�
'H Y H O R SPHQ W � 3 U RJ U DPPH � �81'3� � MXJ D�
P H Q X Q M X N N D Q � S D G D � N R Q G L V L � \ D Q J�
PHPSULKDWLQNDQ�GDQ�WHUWLQJJDO�GHQJDQ�1HJDUD�
6LQJDSXUD�� %UXQHL�� 0DOD\VLD�� 7KDLODQG�� GDQ�
)LOLSLQD��VHSHUWL�SDGD�7DEHO����

8QWXN� PHQDQJJDSL � NRQGLV L � WHUVHEXW ��
3HPHULQWDK� ,QGRQHVLD� PHQFRED� XQWXN�
PHPEXDW�SHUEDLNDQ�NRPSHWHQVL�SDGD�3HNHUMD�
'RPHVWLN� ,QGRQHVLD� GHQJDQ� PHQXUXQNDQ�
DQJND� SHNHUMD� WLGDN� SURIHVLRQDO� �.ULVWL\DQWL��
������� +DO� LQL� MXJD� GLGXNXQJ� GHQJDQ�
PRUDWRULXP� SHPHULQWDK� XQWXN� PHQJXUDQJL�
JHORPEDQJ� SHNHUMD� GL� /XDU� 1HJHUL� GDQ�
PHQXUXQNDQ�MXPODK�SHNHUMD�WLGDN�SURIHVLRQDO�
GL�EHEHUDSD�QHJDUD�
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3HULQJNDW�'D\D�6DLQJ��*&,��1HJDUD�NDZDVDQ�$6($1
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0DOD\VLD� PHUXSDNDQ� VDODK� VDWX� 1HJDUD� GL�
.DZDVDQ� $6($1� \DQJ� PHQMDGL� VDODK� VDWX�
QHJDUD� WXMXDQ� XWDPD� SHNHUMD� PLJUDQ�� WLGDN�
KDQ\D�GDUL�NDZDVDQ�$6($1�� WHWDSL� MXJD�GDUL�
QHJDUD�QHJDUD� GL� VHOXUXK� GXQLD�� 3HQJLULPDQ�
7HQDJD� .HUMD� ,QGRQHVLD� �7.,�� NKXVXVQ\D�
SHNHU MD� GRPHVWLN� GLPDNVXGNDQ� XQWXN�
PHPDQIDDWNDQ�NHVHPSDWDQ�NHUMD�GL�OXDU�QHJHUL��
G LVDPSLQJ� L WX � � SHQJLU LPDQ� LQ L � GDSDW�
EHUNRQWULEXVL�EDJL�SHUEDLNDQ�SHUHNRQRPLDQ�

,QGRQHVLD � � EDLN� VHFDUD� PLNUR� EHUXSD�
SHQJKDVLODQ�XQWXN�NHOXDUJDQ\D�PDXSXQ�PDNUR�
VHEDJDL� SURILW� EDJL� 3HUXVDKDDQ� 3HQHPSDWDQ�
7HQDJD�.HUMD�,QGRQHVLD�6ZDVWD��337.,6��GDQ�
SHPDVXNDQ� GHYLVD� EDJL� QHJDUD�� +DO� LQL�
PHQMDGLNDQ� ,QGRQHVLD� PHQMDGL� QHJDUD�
SHQJHNVSRU�SHNHUMD�GRPHVWLN�SDOLQJ�EDQ\DN�GL�
0DOD\VLD�VHEDJDLPDQD�GLWXQMXNNDQ�SDGD�7DEHO�
���
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.XDQWLWDV� \DQJ� EHVDU� WHUVHEXW� WLGDN� EHUMDODQ�
VHMDMDU�GHQJDQ�NXDOLWDV�\DQJ�WLQJJL��VHKLQJJD�KDO�
LQL� PDVLK� PHQLPEXONDQ� SHUPDVDODKDQ�
GLNDUHQDNDQ�UHQGDKQ\D�NXDOLWDV�7.,��6HODLQ�LWX�
ODWDU� EHODNDQJ� WHUMDGLQ\D� SHUPDVDODKDQ� SDGD�
SHNHUMD� GRPHVWLN� DGDODK� DVSHN� LQIRUPDVL��
U H J X O D V L � N H E L M D N D Q � S H P H U L Q W D K ��
SURIHVLRQDOLVPH��NHOHPEDJDDQ��GDQ�SHQHJDNDQ�
KXNXP� �$VWXWL�� ������� 5HQGDKQ\D� NXDOLWDV�
SHNHUMD� GRPHVWLN� PHQ\HEDENDQ� GD\D� VDLQJ�
SHNHUMD� NDODK� EHUVDLQJ� GHQJDQ� QHJDUD� ODLQ��
NKXVXVQ\D� )LO LSLQD�� 'HQJDQ� GHPLNLDQ�
,QGRQHVLD�KDUXV�GDSDW�PHQFLSWDNDQ�FRPSHWLWLYH�
DGYDQWDJH�DWDX�NHXQJJXODQ�EHUVDLQJ�EDJL�VHWLDS�
LQGLYLGX� \DQJ� EHUIRNXV� SDGD� SHQLQJNDWDQ�
NRPSHWHQVL��3RUWHU���������

3HQLQJNDWDQ� NRPSHWHQVL� MXJD� VDQJDW� SHQWLQJ�
XQWXN� PHQLQJNDWNDQ� NLQHUMD� LQGLYLGXDO�
VHKLQJJD�GLKDUDSNDQ�7.,�NKXVXVQ\D�SHNHUMD�
GRPHVWLN� GDSDW� OHELK� XQJJXO� EHUVDLQJ� WLGDN�
KDQ\D�GDUL�VHJL�NXDQWLWDV�WHWDSL�GDUL�VHJL�NXDOLWDV�
MXJD��.XDOLWDV�SHNHUMD�GRPHVWLN�,QGRQHVLD�\DQJ�
UHQGDK� MXJD� PHQMDGL� VXPEHU� SHUPDVDODKDQ�
\DQJ�PHQ\HEDENDQ� WLQGDNDQ�NULPLQDO� VHSHUWL�
NHNHUDVDQ�� SHOHFHKDQ� VHNVXDO� GDQ� PDVLK�
EDQ\DN� WLQGDNDQ� NULPLQDO� ODLQQ\D� �$VWXWL��
������� 7DEHO� ��� PHQXQMXNNDQ� SHUPDVDODKDQ�
Q\DWD� GDUL� SHNHUMD� GRPHVWLN� ,QGRQHVLD� GL�
0DOD\VLD�� NKXVXVQ\D� SHUPDVDODKDQ� \DQJ�
EHUKXEXQJDQ� GHQJDQ� NRPSHWHQVL� \DQJ�
UHQGDK�

$QDQGD��6XNPDZDWL��6\DPVXQ�GDQ�$OL���3HQJHPEDQJDQ�PRGHO�SHQLQJNDWDQ�NRPSHWHQVL�SHNHUMD�GRPHVWLN�,QGRQHVLD�GL�0DOD\VLD
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'DODP� UDQFDQJDQ� XQWXN� SHQLQJNDWDQ�
NRPSHWHQVL� SHNHUMD� GRPHVWLN�� SHPHULQWDK�
PHPEXWXKNDQ� VWUDWHJL� \DQJ� EHUIRNXV� SDGD�
SHQLQJNDWDQ�NXDOLWDV�LQGLYLGX��0HQXUXW�'HVOHU�
������� 6WUDWHJL� 0DQDMHPHQ� 6XPEHU� 'D\D�
0DQXVLD�PHUXSDNDQ�SURVHV�PHUXPXVNDQ�GDQ�
PHODNVDQDNDQ� VLVWHP� 6'0�� NHELMDNDQ� GDQ�
DNWLILWDV�6'0�XQWXN�PHQJKDVLONDQ�NRPSHWHQVL�
GDQ� SHULODNX� SHNHUMD� \DQJ� GLEXWXKNDQ� XQWXN�
PHQFDSDL� WXMXDQ� VWUDWHMLN�� 2OHK� NDUHQD� LWX��
XQWXN�PHPSHUEDLNL�NXDOLWDV�SHNHUMD�GRPHVWLN�
,QGRQHVLD � � SHPHULQWDK� KDUXV� PDPSX�
PHPSH UED L N L � NX D O L W D V � L QG LY L GX � G DQ�
NRPSHWHQVLQ\D�� 0HQXUXW� 6KHUPRQ� �������
NRPSHWHQVL�LQGLYLGX�DGDODK�NDUDNWHULVWLN�GDVDU�
GDUL� VHVHRUDQJ�� \DQJ� PHPXQJNLQNDQ� XQWXN�
PHQJKDVLONDQ�NLQHUMD�XQJJXO�GDODP�SHNHUMDDQ��
SHUDQ�DWDX�VLWXDVL�\DQJ�GLEHULNDQ��

6HKLQJJD� DSDELOD� NRPSHWHQVL� GDUL� SHNHUMD�
GRPHVWLN� ,QGRQHVLD� GDSDW� GLDWXU� GDQ�
GLNHPEDQJNDQ�� PDND� WXMXDQ� VWUDWHM LN�
SHPHULQWDK� GDODP� PHQLQJNDWNDQ� GD\D� VDLQJ�
SHNHUMD� GRPHVWLN� ,QGRQHVLD� DNDQ� WHUFDSDL��
0HQXUXW� 3IHIIHU� ������� M LND� LQGLYLGX�
PHUXSDNDQ� VXPEHU� GDUL� GD\D� VDLQJ�� PHUHND�
KDUXV� PHPLOLNL� LQIRUPDVL� GDODP� PHQFDSDL�
W X M X D Q � � 6 W U D W H J L � E H U N R P S H W H Q V L�
PHQJLGHQWLILNDVL�EDJDLPDQD�PHPEDQJXQ�GDQ�
PHPSHUNXDW�SRVLVL�NRPSHWLWLI �MDQJND�SDQMDQJ�
GDODP� SDVDU�� 3HUDQFDQJDQ� VWUDWHJL� GDUL�
SHPHULQWDK� GLKDUDSNDQ� GDSDW� PHQFLSWDNDQ�
NHXQJJXODQ� EHUVDLQJ� GDQ� PHQLQJNDWNDQ�
EDUJDLQLQJ� SRVLWLRQ� GDUL� SHNHUMD� GRPHVWLN� GL�
,QGRQHVLD��

6XPEHU��%13�7.,�������



3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQMHODVNDQ�
VHFDUD� ULQFL� SHUPDVDODKDQ� SUREOHPDWLV� GDQ�
PHQFLSWDNDQ� VXDWX� PRGHO� SHQJHPEDQJDQ�
XQWXN� SHQLQJNDWDQ� NRPSHWHQVL� SHNHUMD�
GRPHVWLN� ,QGRQHVLD� GL� 0DOD\VLD�� 0HQXUXW�
.HSXWXVDQ�0HQWHUL�.HWHQDJDNHUMDDQ�5HSXEOLN�
,QGRQHVLD� 1RPRU� ���� 7DKXQ� ������ SHNHUMD�
GRPHVWLN� PHUXSDNDQ� VXDWX� SURIHVL� \DQJ�
SHQWLQJ�GDQ�WHUKRUPDW�VHMDMDU�GHQJDQ�SURIHVL�
SURIHVL� ODLQQ\D� \DQJ�PHQJHUMDNDQ� SHNHUMDDQ�

S H N H U M D D Q � N H U XP D K W D Q J J D Q � \ D Q J�
PHQV\DUDWNDQ�NRPSHWHQVL�PHOLSXWL�SHOD\DQDQ�
SHNHUMDDQ� NHUXPDKWDQJJDDQ� GDQ� NRPSHWHQVL�
SHOD\DQDQ� NHVHKDWDQ�� 'DWD� SHQHOLWLDQ� DNDQ�
GLDQDOLVLV� PHQJJXQDNDQ� PHWRGH� 5LFK� 3LFWXUH�
GDQ�7KH�+RXVH�0RGHO��0RGHO� SHQLQJNDWDQ� LQL�
GDSDW� GLMDGLNDQ� UXMXNDQ� GDODP� PHODNXNDQ�
SURVHV� SHQJHPEDQJDQ� NRPSHWHQVL� EDJL�
SHNHUMD�GRPHVWLN�,QGRQHVLD�\DQJ�PHUDWD� �GDQ�
HIHNWLI �XQWXN�PHQGXNXQJ�VWUDWHJL�SHQLQJNDWDQ�
GD\D�VDLQJ�SHNHUMD�GRPHVWLN�,QGRQHVLD�
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*DPEDU����7DKDSDQ�SHQHOLWLDQ

0HWRGRORJL�3HQHOLWLDQ

3HQHOLWLDQ�LQL�GLODNXNDQ�GHQJDQ�WDKDSDQ�VHSHUWL�\DQJ�GLVDMLNDQ�SDGD�*DPEDU���



5HVSRQGHQ�3DNDU
5HVSRQGHQ� WHUGLUL� GDUL� �� RUDQJ� SDNDU� \DQJ�
GLODNXNDQ� GHQJDQ� VHQJDMD� GLSLO LK� GDQ�
PHUXSDNDQ�SHODNX�DWDX�DNWRU�VHFDUD�ODQJVXQJ�
EHUNDLWDQ� VHU WD� EHUSHQJDODPDQ� GDODP�
SHQJHPEDQJDQ�SHNHUMD�GRPHVWLN�,QGRQHVLD�GL�
0DOD\VLD��3DUD�UHVSRQGHQ�WHUVHEXW�WHUGLUL�GDUL�
6WDI � .HPHQWHULDQ� .HWHQDJDNHUMDDQ� 5,�� 6WDI �
.HGXWDDQ�%HVDU�5,�GL�0DOD\VLD��3HQGLUL�/60��
3HPLOLN� 337.,6�� $NDGHPLVL� GDQ� 3HNHUMD�
'RPHVWLN�� 3DNDU� GDUL� DNDGHPLVL� GLKDUDSNDQ�
GDSDW�PHPEHULNDQ�NHOHQJNDSDQ�VXGXW�SDQGDQJ�
GDUL�SDUD�SUDNWLVL�

5LFK�3LFWXUH�
5LFK�3LFWXUH�PHUXSDNDQ�VDODK�VDWX�EDJLDQ�GDODP�
VLNOXV� 6RIW� 6\VWHPV� 0HWKRG� �660��� 6RIW� 6\VWHPV�
0HWKRG� �660�� PHUXSDNDQ� VLNOXV� EDNX� GDODP�
SURVHV�EHUSLNLU�\DQJ�WHUGLUL�GDUL���WDKDS�\DQJ�
GLNHORPSRNDQ�GDODP�GXD�UDQDK�\DNQL��UHDO�ZRUOG�
�GXQLD� Q\DWD��� VHEDJDL� VLVWHP� SHPEHODMDUDQ�
VLWXDVL�GXQLD�Q\DWD�\DQJ�GLDQJJDS�SUREOHPDWLV�
GDQ�V\VWHP�WKLQNLQJ��EHUSLNLU�VHUED�VLVWHP���

0DVDODK� WHUVHEXW� DNDQ� GLEXDWNDQ� PRGHO�
SHPHFDKDQ� SHUPDVDODKQDQ\D�� 0RGHO� \DQJ�
WHODK� WHUEHQWXN� DNDQ� GLEDQGLQJNDQ� GHQJDQ�
NRQGLVL� Q\DWD� KLQJJD� GDSDW� PHPEDQJXQ�
SHU XPXVDQ � DNV L � Q\D WD � XQWXN � G LQ L O D L�
NHOD\DNDQQ\D��

7DKDSDQ� SHUWDPD�� SUREOHP� VLWXDWLRQ� FRQVLGHUHG�
SUREOHPDWLF�� 7DKDS� NHGXD�� SUREOHP� VLWXDWLRQ�
H[SUHVVHG��7DKDS� NHWLJD�� URRW� GHILQLWRQ� RI � UHOHYDQ�
SXUSRVHIXO� DFWLYLW\� V\VWHP�� 7DKDS� NHHPSDW��
FRQFHSWXDOV� PRGHO� RI � WKH� V\VWHP� QDPHG� LQ� WKH� URRW�
GHILQLWLRQ��7DKDS�NHOLPD��FRPSDULVRQ�RI �PRGHO�DQG�
UHDO� ZRUOG�� 7DKDS� NHHQDP�� FKDQJH� V\VWHPLFDOO\��
GHVLUHDEOH�FXOWXUDOO\�IHDVLEOH��7DKDS�NHWXMXK��DFWLRQ�
WR�LPSURYH�WKH�VLWXDWLRQ��+DUGMRVRHNDUWR��������

$QDQGD��6XNPDZDWL��6\DPVXQ�GDQ�$OL���3HQJHPEDQJDQ�PRGHO�SHQLQJNDWDQ�NRPSHWHQVL�SHNHUMD�GRPHVWLN�,QGRQHVLD�GL�0DOD\VLD
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*DPEDU����7XMXK�WDKDS�PRGHO�VRIW�V\VWHP�PHWKRGRORJ\



5LFK�3LFWXUH�PHUXSDNDQ�DODW�XQWXN�PHQXDQJNDQ�
KXEXQJDQ� \DQJ� VDQJDW� SHQWLQJ� GDUL� VHEXDK�
NRQGLVL� NH� GDODP� VHEXDK� JDPEDU�� XQWXN�
PHPEXNWLNDQ� VXDWX� SHUPDVDODKDQ� \DQJ�
PHQMDGL�EDKDQ�GDVDU�XQWXN�GLVNXVL��5LFK�3LFWXUH�
EHUIXQJVL� XQWXN� PHQJXQJNDSNDQ� KXEXQJDQ�
SHQWLQJ�GDODP�VLWXDVL�GDQ�XQWXN�PHPEHULNDQ�
VHVXDWX� \DQJ� GDSDW� GLDMXNDQ� VHEDJDL� GDVDU�
GLVNXVL � �6XVL OR� � (UL\DQWR�� $IIDQGL � � 	�
*RHQDZDQ���������3HPEXDWDQ�5LFK�3LFWXUH�WLGDN�
WHUEDWDV��GLVHVXDLNDQ�GHQJDQ�NUHDWLILWDV�SHQHOLWL�
GDQ � W LGDN � DGD � W HNQ LN � NKXVXV � GD O DP�
PHPEXDWQ\D�� 7XMXDQ� GDUL�5LFK� 3LFWXUH� DGDODK�
PHQDQJNDS� VHFDUD� LQIRUPDO� HQWLWDV� XWDPD�
VWUXNWXU�GDQ��YLHZ�SRLQW�GDODP�VLWXDVL�WHUVHEXW��
SURVHV�\DQJ�WHUMDGL�� LVX�\DQJ�GLDNXL�GDQ�\DQJ�
SRWHQVLDO��7DKDS�LQL�PDVXN�GDODP�FXOWXUH�EDVHG�
V\VWHP��&KHFNODQG��������

'DODP� PHQ\XVXQ� 5LFK� 3L F WXU H � � XQWXN�
PHQMDEDUNDQ� VLWXDVL� SUREOHPDWLN� PDND�
GLODNXNDQ� DQDOLVLV� WLJD�� DOXU� SHQ\XVXQDQQ\D�
WHUJDPEDU�SDGD�*DPEDU����6HWHODK�GLNHWDKXL�
VLVWHP� VRVLDO� SROLWLN� \DQJ� PHPSHQJDUXKL�
VLWXDVL� SUREOHPDWLN� SDGD� NRPSHWHQVL� SHNHUMD�
GRPHVWLN� ,QGRQHVLD�GL�0DOD\VLD��PDND�XQWXN�
P HP S H U M H O D V � S H Q \ X V X Q D Q � P R G H O�
SHQJHPEDQJDQ�NRPSHWHQVL��PHWRGH�\DQJ�DNDQ�
GLSDNDL� DGDODK� 7KH� +RXVH� 0RGHO�� +DO� LQL�
GLNDUHQDNDQ� GDODP� PRGHO� LQL�� IDNWRU� GDQ�
W LQGDNDQ� VSHV L I LN � GD ODP� PHQGXNXQJ�
SHQHWDSDQ� YLVL� GDODP� MDQJND� ZDNWX� WHUWHQWX�
GDSDW� WHUJDPEDU� GHQJDQ� MHODV�� 6HODLQ� LWX��
WLQGDNDQ� SHQGXNXQJ� NHEHUKDVLODQ� YLVL� MXJD�
WLGDN� GLEDWDVL� GDODP� SHQJHPEDQJDQQ\D�
VHKLQJ JD� GD ODP� SHPEHQWXNDQ� PRGHO�
SHQLQJNDWDQ� DNDQ� GLSDNDL� PHWRGH� 7KH� +RXVH�
0RGHO�
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*DPEDU����7HNQLN�RSHUDVLRQDOLVDVL�ULFK�SLFWXUH
6XPEHU��&KHFNODQG�������

7KH�+RXVH�0RGHO
7KH� +RXVH� 0RGHO� PHUXSDNDQ� NRQVHS� \DQJ�
GLEDQJXQ� GDODP� PHQJJDPEDUNDQ� XVDKD�
RUJDQLVDVL� XQWXN� PHQJXEDK� PLPSL� PHQMDGL�
VHEXDK� WLQGDNDQ�� 7KH� +RXVH� 0RGHO� WHUVHEXW�
GLMHODVNDQ�PHODOXL�*DPEDU����+DO�XWDPD�\DQJ�
SDOLQJ� GLEXWXKNDQ� ROHK� RUJDQLVDVL� DGDODK�
VHEXDK�YLVL� LQVSLUDVLRQDO� WHQWDQJ�PDVD�GHSDQ�
RUJDQLVDVL��\DLWX�VHEXDK� LPSLDQ�GHQJDQ�EDWDV�
ZDNWX��

+RURYLW]� GDQ� 2KOVVRQ�&RUER]� �������
PHUDQFDQJ�PRGHO�LQL�PHQMDGL�WLJD�NRPSRQHQ��
\DLWX� DWDS� VHEDJDL� YLVL�� GDODP� SHQHOLWLDQ� LQL��
YLVLQ\D�DGDODK�SHQLQJNDWDQ�NRPSHWHQVL�SHNHUMD�
GRPHVWLN�GL�0DOD\VLD��SLODU�VHEDJDL�NXQFL�XWDPD�
XQWXN� PHQFDSDL� YLVL� WHUVHEXW�� GDQ� SRQGDVL�
EHUXSD�SHULODNX�SHQGXNXQJ�



3HQJXPSXODQ�'DWD
3HQJDPELODQ�GDWD�SHQHOLWLDQ�GLODNXNDQ�VHODPD�
EXODQ�)HEUXDUL�-XQL������EHUWHPSDW�GL�.XDOD�
/XPSXU�GDQ�-DNDUWD��'DWD�\DQJ�GLNXPSXONDQ�
SDGD�SHQHOLWLDQ�LQL�WHUGLUL�GDUL�GDWD�SULPHU�GDQ�
VHNXQGHU�� 'DWD� SULPHU� GLSHUROHK� ODQJVXQJ�
PHODOXL� LQGHSWK� LQWHUYLHZ� GHQJDQ� SLKDN� WHUNDLW�
\DQJ�EHUNDLWDQ�ODQJVXQJ�GHQJDQ�ELGDQJ�SHNHUMD�
GRPHVWLN� ,QGRQHVLD� GL� 0DOD\VLD�� VHUWD�
SHQJLVLDQ� NXHVLRQHU�� 'DWD� SULPHU� EHUJXQD�
XQWXN� PHQGDSDWNDQ� LQIRUPDVL� PHQJHQDL�
W D U J H W � � V D V D U DQ � V H U W D � XNX U DQ � GD O DP�
PHQGDSD W N DQ � DQ D O L V L V � XQ WXN � PRGH O�
SHQLQJNDWDQ� NRPSHWHQVL� SHNHUMD� GRPHVWLN��
'DWD�VHNXQGHU�GLSHUROHK�PHODOXL�GRNXPHQ�GDUL�
.HPHQWHULDQ� .HWHQDJDNHUMDDQ� 5HSXEOLN�
,QGRQHVLD�� EXNX� SXVWDND�� EHEHUDSD� WHVLV� GDQ�
M X U Q D O � V H U W D � Z HE V L W H � \ D QJ � E H U N D L W D Q�
SHPEDKDVDQQ\D� GHQJDQ� SHNHUMD� GRPHVWLN�
,QGRQHVLD� GL� 0DOD\VLD�� 6HPHQWDUD� LWX� GDWD�
SULPHU� WHUGLUL� GDUL� SHQGDSDW� SDUD� SDNDU� \DQJ�
VHODQMXWQ\D�DNDQ�GLRODK�PHQJJXQDNDQ�PHWRGH�
5LFK�3LFWXUH�GDQ�7KH�+RXVH�0RGHO�

+DVLO�GDQ�3HPEDKDVDQ�

3HQLQJNDWDQ� NRPSHWHQVL� 7HQDJD� .HUMD�
,QGRQHVLD�PHUXSDNDQ� WXJDV�SHPHULQWDK�\DQJ�
VDQJDW� SHQWLQJ�� NDUHQD� 6'0� XQJJXO� GDQ�
EHUNRPSHWHQ� PHUXSDNDQ� VDODK� VDWX� IDNWRU�
XWDPD� \DQJ� DNDQ� PHPEXDW� ,QGRQHVLD�
PHPHQDQJNDQ� SHOXDQJ� JOREDOLVDVL�� VHSHUWL�
0DV\DUDNDW�(NRQRPL�$6($1��0($���

6HODLQ�LWX��LQIUDVWUXNWXU��NRQHNWLYLWDV��GDQ�WDWD�
NHOROD�SHPHULQWDKDQ�,QGRQHVLD�\DQJ�EDLN�MXJD�
PHQMDGL�IDNWRU�SHQHQWX��0($�WLGDN�PHPEXND�
SDVDU�EDJL�WHQDJD�NHUMD�WLGDN�WHUDPSLO��XQVNLOOHG�
ODERXU��� VHKLQJJD� VHWLDS� LQGLYLGX� GLKDUDSNDQ�
XQWXN� VHODOX� XSJUDGLQJ� NHPDPSXDQ� �3UD\LWQR��
������

0HQJKDGDSL� WDQWDQJDQ� UHQGDKQ\D� NXDOLILNDVL�
GDQ� NRPSHWHQVL� DQJNDWDQ� NHUMD� ,QGRQHVLD��
PDND� GLSHUOXNDQ� VHEXDK� XSD\D� WHUVWUXNWXU�
XQ WXN � PHQ LQJND WNDQ � NXD O L W D V � 6'0��
3HQLQJNDWDQ�NXDOLWDV�WHUVHEXW�GDSDW�GLODNXNDQ�
PHODOXL� SHQLQJNDWDQ� DQJND� SDUWLVLSDVL�
SHQGLGLNDQ�GDVDU�GDQ�PHQHQJDK�EDLN�PHODOXL�
SHQGLGLNDQ� IRUPDO� PDXSXQ� QRQ�IRUPDO� GDQ�
SHQLQJNDWDQ� DQJND� SDUWLVLSDVL� NDVDU� �$3.��
SHQG LG L N DQ � W L QJ J L � , QGRQH V L D � � V H U W D�
PHQLQJNDWNDQ�NRPSHWHQVL�%DKDVD�,QJJULV�DJDU�
GDSDW� PHQJKDGDSL� SHUVDLQJDQ� JOREDO�� 8QWXN�
PHPDVXNL� SDVDU� NHU MD� $6($1�� PDND�
GLSHUOXNDQ� SHQJDNXDQ� NXDOLILNDVL� 6'0�
,QGRQHVLD� \DQJ� GDSDW� GLWHPSXK� PHODOXL�
SHODWLKDQ� NHUMD�� 7HUNDLW� GHQJDQ� KDO� LQL��
3HPHULQWDK�WHODK�PHQJDWXU�UHJXODVL�\DQJ�GLDWXU�
GDODP� 33� 1R��������� WHQWDQJ� 6LVWHP�
3HODWLKDQ�7HQDJD�.HUMD�1DVLRQDO�GDQ�3HUSUHV�
1R�� ������� WHQWDQJ� .HUDQJND� .XDOLILNDVL�
1DV LRQD O � ,QGRQHV LD � �..1,� � � 'DODP�
PHQJKDGDSL� WDQWDQJDQ� LQL�� .HGXWDDQ� %HVDU�
5HSXEOLN�,QGRQHVLD�GL�.XDOD�/XPSXU��0DOD\VLD�
PHQJXSD\DNDQ� SHQLQJNDWDQ� NXDOLILNDVL� 6'0�
,QGRQHVLD� GL� 0DOD\VLD� PHODOXL� EHUEDJDL�

$QDQGD��6XNPDZDWL��6\DPVXQ�GDQ�$OL���3HQJHPEDQJDQ�PRGHO�SHQLQJNDWDQ�NRPSHWHQVL�SHNHUMD�GRPHVWLN�,QGRQHVLD�GL�0DOD\VLD
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*DPEDU����.HUDQJND�WKH�KRXVH�PRGHO��+RURYLW]�GDQ�2KOVVRQ�&RUER]������



SURJUDP�\DQJ�GLODNVDQDNDQ�VHFDUD�UHJXOHU��+DO�
LQL� MXJD� PHQJLQJDW� EDKZD� 7HQDJD� .HUMD�
,QGRQHVLD� GL� 0DOD\VLD� GHQJDQ� NXDOLILNDVL�
SHQGLGLNDQ� GDQ� NRPSHWHQVL� \DQJ� UHQGDK��
P HP H U O X N D Q � V H E X D K � X S D \ D � X Q W X N�
PHQLQJNDWNDQ�NRPSHWHQVLQ\D��3URJUDP�\DQJ�
GLODNXNDQ�ROHK�.%5,� VHSHUWL�(GXNDVL�8QWXN�
%DQJVD��PHUXSDNDQ�VHEXDK�SURJUDP�SHODWLKDQ�
EDJL� 7.,� \DQJ� GLPXODL� VHMDN� WDKXQ� ������
3URJUDP�LQL�PHPEHULNDQ�SHQJDMDUDQ�PHOLSXWL�
SHODWLKDQ� NRPSXWHU�� %DKDVD� ,QJJULV� GDQ�
.HZLUDXVDKDDQ�

$QDOLVLV� 6LWXDVL� 3UREOHPDWLN� 3HNHUMD� 'RPHVWLN�
,QGRQHVLD
7XMXDQ�GDUL�DQDOLVLV�VLWXDVL�SUREOHPDWLN�DGDODK�
XQWXN�PHPDSDUNDQ�GHQJDQ�MHODV�PDVDODK�\DQJ�
DGD� GDODP� UHDO� ZRUOG�� 3URVHV� SDGD� WDKDS� LQL�
VDQJDW� SHQWLQJ�� NDUHQD� WHUNDLW� GHQJDQ�
NHSXWXVDQ�ROHK�VLDSDSXQ��3DGD�SHQHOLWLDQ� LQL��
SHQHWDSDQ� VLWXDVL� SUREOHPDWLV� GLSHUROHK�
GHQJDQ�PHQJJXQDNDQ�PHWRGH�LQGHSWK�LQWHUYLHZ��
6HWHODK�GLGDSDWNDQ�DQDOLVLV�GDWDQ\D��PDND�DNDQ�
PHQJKDVLONDQ�VHEXDK�ULFK�SLFWXUH�DWDX�JDPEDUDQ�
MHODV�WHQWDQJ�VLWXDVL�\DQJ�DGD�GDODP�UHDO�ZRUOG�

3DGD�SHQHOLWLDQ�PHQJHQDL�VWUDWHJL�SHQLQJNDWDQ�
GD\D� VDLQJ� SHNHUMD� GRPHVWLN� ,QGRQHVLD� GL�
0DOD\VLD�� DQDOLVLV� SHUWDPD� PHUXSDNDQ�
SHQHWDSDQ� �� SLKDN� \DQJ� EHUSHUDQ� VDQJDW�
SHQWLQJ�NDLWDQQ\D�GHQJDQ�VLWXDVL�SUREOHPDWLV��
.HWLJD�SLKDN�WHUVHEXW�DQWDUD�ODLQ�DGDODK�

��� 3LKDN� \DQJ� EHUSHUDQ� VHEDJDL� FOLHQW� \DLWX�
RUDQJ� \DQJ� PHQ\HEDENDQ� WHUMDGLQ\D�
LQWHUYHQVL�WHUNDLW�VLWXDVL�SUREOHPDWLV�\DQJ�
WHUMDGL�� 3DGD� SHQHOLWLDQ� LQL� SLKDN� \DQJ�
EHUSHUDQ� VHEDJDL� NOLHQ� DGDODK� OHPEDJD�
.HPHQWHULDQ� .HWHQDJDNHUMDDQ� 5HSXEOLN�
,QGRQHVLD�

��� 3LKDN�\DQJ�EHUSHUDQ�VHEDJDL�SUREOHP�VROYHU��
\DLWX� RUDQJ� \DQJ� PHODNXNDQ� NDMLDQ�
PHQJJXQDNDQ� PHWRGH� GDUL� 6RIW� 6\VWHP�
0HWKRGRORJ\� �660��� 3DGD� SHQHOLWLDQ� LQL�
GLSHUDQNDQ�ROHK�SHQHOLWL�

��� 3LKDN� \DQJ� EHUSHUDQ� VHEDJDL� SUREOHP�
RZQHU�� \DLWX� RUDQJ� \DQJ� EHUNHSHQWLQJDQ�
DWDX�\DQJ�WHUNHQD�GDPSDN�GDUL�VLWXDVL�DWDX�
GDPSDN� GDUL� KDVLO� XSD\D� SHUEDLNDQ� DWDV�
VLWXDVL�SUREOHPDWLV�

$QDOLVLV� LQWHUYHQVL�XQWXN�SUREOHP� VROYLQJ�GDSDW�
GLUXPXVNDQ�VHEDJDL�EHULNXW�
&OLHQW��&���3HPHULQWDK�,QGRQHVLD��.HPHQWHULDQ�

.H W H Q D J D N H U M D D Q � 5H S X E O L N�
,QGRQHVLD

3UREOHP�6ROYHU��3���3HQHOLWL
3UREOHP� 2ZQHU� �2��� 3DUD� DNWRU� \DQJ� WHUOLEDW�

GDODP� SDVDU� SHNHU MD� GRPHVWLN�
, Q G R Q H V L D � � . H P H Q W H U L D Q�
. H W H Q D J D N H U M D D Q � 5 H S X E O L N�
,QGRQHVLD��.HGXWDDQ�%HVDU�5HSXEOLN�
,QGRQHVLD� GL� 0DOD\VLD�� /HPEDJD�
6ZDGD\D� 0DV\DUDNDW�� 3HUXVDKDDQ�
3HQHPSDWDQ�7HQDJD�.HUMD�,QGRQHVLD�
6ZDVWD�� $NDGHPLVL� � GDQ� 3HNHUMD�
'RPHVWLN�

6HWHODK� LWX� GLODQMXWNDQ� SDGD� WDKDS� $QDOLVLV�
6LVWHP� 6RVLDO� GHQJDQ� PHQMDEDUNDQ� SHUDQ��
QRUPD� GDQ� QLODL�QLODL� SDGD� PDVLQJ�PDVLQJ�
DNWRU�\DQJ�WHUNDLW�GHQJDQ�SHUPDVDODKDQ�GD\D�
VDLQJ�SHNHUMD�GRPHVWLN�,QGRQHVLD�GL�0DOD\VLD��

%HULNXW�DNDQ�GLSDSDUNDQ�SHQMHODVDQ�PHQJHQDL�
PDVLQJ�PDVLQJ�DNWRU�
��� .HPHQWHULDQ� .HWHQDJDNHU MDDQ� 5HSXEOLN�

,QGRQHVLD
� 0HPSXQ\DL� WXJDV� GDODP� PHQHWDSNDQ�

NHELMDNDQ� \DQJ�PHQJDWXU� GDQ�PHOLQGXQJL�
SHNHUMD� GRPHVWLN� ,QGRQHVLD� GL� 0DOD\VLD��
P H O D N V D Q D N D Q � N H E L M D N D Q � G D Q�
PHQJHPEDQJNDQ� SURJUDP�SHODWLKDQ� \DQJ�
WHODK� GLVXVXQ� GDODP� VLODEXV�� PHQ\LDSNDQ�
VWDQGDU�NRPSHWHQVL��.HUDQJND�.XDOLILNDVL�
1DVLRQDO��GDQ�PHQJDZDO�SHODWLKDQ�EHUEDVLV�
NRPSHWHQVL��6HWHODK�LWX��VLODEXV�\DQJ�WHODK�
GLVXVXQ� DNDQ� GLGLVWULEXVLNDQ� NHSDGD�
O H P E D J D � O H P E D J D � S H O D W L K D Q ��
3HUDQFDQJDQJDQ� NHELMDNDQ� KDUXV� GLSDWXKL�
GDQ� GLMDODQNDQ� VHVXDL� DPDQDW� 0HQWHUL�
.HWHQDJDNHUMDDQ� 5,�� 0HQLODL� EDKZD�
SHQLQJNDWDQ� GD\D� VDLQJ� 6'0� ,QGRQHVLD�
GDSDW� PHPEHULNDQ� NHVHPSDWDQ� EHNHUMD�
\DQJ� OHELK� EDLN� ODJL� GDODP� HUD� JOREDOLVDVL�
NKXVXVQ\D��0($�
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��� .HGXWDDQ�%HVDU�5HSXEOLN�,QGRQHVLD��.RQVXOHU
� %DJLDQ� NRQVXOHU� PHOD\DQL� SHUOLQGXQJDQ�

W H UKDGDS � SHNH U M D � GRPHV W L N � G DQ�
PHOLQGXQJL� SHUPDVDODKDQ� EDJL� VHWLDS�
:DUJD�1HJDUD�,QGRQHVLD�\DQJ�EHUDGD�GL�
0DOD\VLD��7LGDN�PHPLOLNL�QLODL�\DQJ�WHUNDLW�
ODQJVXQJ� GHQJDQ� GD\D� VDLQJ� SHNHUMD�
GRPHVWLN� ,QGRQHVLD�� 3LKDN� NRQVXOHU�
EHUDQJJDSDQ� EDKZD� SHPHULQWDK� KDUXV�
PHPSXQ\DL� YLVL� \DQJ� MHODV� EDJL� SHNHUMD�
G RP H V W L N � � D S D N D K � W H W D S � D N D Q�
PHQJLU LPNDQ� DWDX� PHQJKHQW LNDQ�
SHQJLULPDQ�� 5HQGDKQ\D� NXDOLWDV� GDQ�
NRPSHWHQVL� \DQJ� PHUXSDNDQ� IDNWRU�
SHQWLQJ� GDODP� GD\D� VDLQJ�PHQ\HEDENDQ�
EDQ\DNQ\D� SHUPDVDODKDQ� EDJL� SHNHUMD�
GRPHVWLN�

��� .HGXWDDQ� %HVDU� 5HSXEOLN� ,QGRQHVLD�� $WDVH�
3HQGLGLNDQ�GDQ�.HEXGD\DDQ

� 0HPLOLNL� WXJDV� XQWXN� PHPEHULNDQ�
SHOD\DQDQ� SHQGLGLNDQ� GDQ� SHODWLKDQ�
NHSDGD�SHNHUMD�GRPHVWLN�,QGRQHVLD�DJDU�
PHUHND� GDSDW� PHQLQJNDWNDQ� NXDOLILNDVL��
PHPIDVLOLWDVL� SURJUDP� XMLDQ� SDNHW� GDQ�
SURJUDP�SHQGLGLNDQ�ODLQQ\D��+DO�WHUVHEXW�
GLODNXNDQ�XQWXN�PHPEHULNDQ�NHVHPSDWDQ�
SHQJHPEDQJDQ�NXDOLWDV�GDQ�NRPSHWHQVL��
3URJUDP� SHQGLGLNDQ� GDQ� SHODWLKDQ� LQL�
GLKDUDSNDQ� GDSDW� PHQGXNXQJ� GDODP�
SHQLQJNDWDQ� NRPSHWHQVL� GDQ� NXDOLWDV�
SHNHU MD� GRPHVWLN�� VHKLQJJD� GDSDW�
P HQ L Q J N D W N D Q � G D \ D � V D L Q J � D J D U�
NHVHMDKWHUDDQ�EHUXEDK�PHQMDGL�OHELK�EDLN��
'HQJDQ� NRPSHWHQVL� GDQ� NDSDVWLWDV� GLUL�
\DQJ�PHQLQJNDW��PDND�SHNHUMD�GRPHVWLN�
,QGRQHVLD� WLGDN� ODJL� GL� UHQGDKNDQ� ROHK�
ZDUJD�DVLQJ�

��� .HGXWDDQ� %HVDU� 5HSXEOLN� ,QGRQHVLD�� $WDVH�
7HQDJD�.HUMD

� 0HPLOLNL�WXJDV�GDODP�PHPEXND�SHOXDQJ�
EDJL�7.,�\DQJ�PHPEXWXKNDQ�SHNHUMDDQ�
GL� 0DOD\VLD�� 6HWHODK� SHQHPSDWDQ�� $WDVH�
7HQDJD�.HUMD�EHUWXJDV�GDODP�PHOLQGXQJL�
SHNHU MD � WHUVHEXW � � 7LGDN� PHPLO LN L�
KXEXQJDQ�ODQJVXQJ�GHQJDQ�SHQLQJNDWDQ�
GD\D�VDLQJ��DNDQ�WHWDSL��GDSDW�PHQ\HOHNVL�
ORZRQJDQ�GHQJDQ�NXDOLILNDVL�\DQJ� WLQJJL�
VHKLQJJD� SHNHUMD� WHUXV� PHQLQJNDWNDQ�
NHPDPSXDQQ\D�DJDU�GDSDW�EHUGD\D�VDLQJ�

��� /HPEDJD� 6ZDGD\D� 0DV\DUDNDW�� (GXNDVL�
8QWXN�%DQJVD��(8%�
3HQJJDJDV� PHQGLULNDQ� (8%� XQWXN�
PHPIDVLOLWDVL�GDQ�PHQJDMDUNDQ�SDUD�7.,�
WHUPDVXN�SHNHUMD�GRPHVWLN��NRPSHWHQVL�
NRPSHWHQVL� \DQJ� PHUHND� EXWXKNDQ��
VHSHUWL� %DKDVD� ,QJJULV�� SHQJHQDODQ�
WHNQRORJL� GDQ� NHZLUDXVDKDDQ�� +DO� LQL�
G LKDUDSNDQ � GDSD W � PHQ LQJND WNDQ�
NRPSHWHQVL� LQGLYLGX� GDQ� EHNDO� SDUD�
SHNHUMD� GRPHVWLN� GL� ODSDQJDQ�� %DKDVD�
,QJJULV� GDSDW� PHQDPEDK� QLODL� GDUL�
SHNHUMD�GRPHVWLN�DJDU�NRPXQLNDVL�ODQFDU�
GHQJDQ� WXDQ� UXPDKQ\D�� (8%� MXJD�
PHUXSDNDQ�ZDGDK�SDUD�7.,�XQWXN�VDOLQJ�
EHUWXNDU� SLNLUDQ� VHKLQJJD� ZDZDVDQ�
PHUHND�PHQMDGL�OHELK�OXDV�

��� $NDGHPLVL
� $NDGHPLVL� WLGDN� EHUKXEXQJDQ� ODQJVXQJ�

WHUKDGDS�SHQLQJNDWDQ�GD\D�VDLQJ�SHNHUMD�
GRPHVWLN� ,QGRQHVLD�� 7HWDSL� VHEDJDL�
DNDGHPLV L � \ DQJ � EH UJ H UDN � GD O DP�
PDQDMHPHQ�VWUDWHJLN�GDQ�PHOLKDW�EDKZD�
0DOD\VLD�VDQJDW�EXWXK�SHNHUMD�GRPHVWLN�
,QGRQHVLD�� PDND� VHRUDQJ� SDNDU� GDUL�
DNDGHPLVL� GDSDW� EHUNRQWULEXVL� GDODP�
SHQJHPEDQJDQ�SHQGLGLNDQ�GDQ�VXPEDQJ�
VDUDQ�� 6HFDUD� WLGDN� ODQJVXQJ�� GHQJDQ�
DGDQ\D� SHNHUMD� GRPHVWLN� \DQJ� EHUGD\D�
VDLQJ�WLQJJL��PDND�EHUSHQJDUXK�WHUKDGDS�
SURGXNWLYLWDV� PDV\DUDNDW� 0DOD\VLD� GDQ�
GDSDW � PHQLQJNDWNDQ� SHQGDSDWDQ�
SHUNDSLWD�

��� 3HUXVDKDDQ� 3HQHPSDWDQ� 7HQDJD� .HU MD�
,QGRQHVLD�6ZDVWD��337.,6�

� 6XDWX�EDGDQ�KXNXP�\DQJ�EHUWXJDV�XQWXN�
PHPEHULNDQ� LQIRUPDVL � PHQJHQDL�
ORZRQJDQ� SHNHUMDDQ� GL� /XDU� 1HJHUL��
P H Q J L V L � N H N R V R Q J D Q � W H U K D G D S�
S H U P L Q W D D Q � S H N H U M D D Q V H U W D�
PHQHPSDWNDQ� FDORQ� SHNHUMD�� 3DGD� VDDW�
SHQHULPDDQ�� SLKDN� SHUXVDKDDQ� KDUXV�
PHQ\HOHNVL� NXDOLWDV� SDUD� FDORQ� WHQDJD�
NHUMD�� 6HEHOXP� SHPEHUDQJNDWDQ�� SDUD�
FDORQ� WHQDJD� NHUMD�� NKXVXVQ\D� SHNHUMD�
GRPHVWLN� PHQGDSDWNDQ� SHODWLKDQ� GDQ�
GLEHONDOL� GHQJDQ� LQIRUPDVL� XPXP�
PHQJHQDL� QHJDUD� WXMXDQ�� KXNXP� \DQJ�
EHUODNX�GDQ�EXGD\D�QHJDUD�WXMXDQ��

$QDQGD��6XNPDZDWL��6\DPVXQ�GDQ�$OL���3HQJHPEDQJDQ�PRGHO�SHQLQJNDWDQ�NRPSHWHQVL�SHNHUMD�GRPHVWLN�,QGRQHVLD�GL�0DOD\VLD
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8QWXN� WX MXDQ� PDOD\V LD � � VHEH OXP�
SHPEHUDQJNDWDQ��SHNHUMD�GRPHVWLN�KDUXV�
PHQHULPD� SHODWLKDQ� ���� MDP�� GDQ�
VHWHODKQ\D� DNDQ� PHODOXL� VHEXDK� WHV� XML�
NRPSHWHQVL��$SDELOD�OXOXV��PDND�SHNHUMD�
GRPHVWLN�VLDS�XQWXN�GLEHUDQJNDWNDQ��

��� 3HNHUMD�'RPHVWLN�,QGRQHVLD
7XJDVQ\D� DGDODK� PHPEHUVLKNDQ� UXPDK��
PHODNVDQDNDQ� WXJDV� SHQDWD� ODNVDQD�
U XPDK� WDQJ JD� � 3HNHU MD � GRPHVW LN�
PHUXSDNDQ� VHEXDK� PDWD� SHQFDKDULDQ�
XQWXN� PHQGDSDWNDQ� SHQJKDVLODQ�� $JDU�
NHPDPSXDQ� PHQLQJNDW� GDQ� GDSDW�
EHUGD\D�VDLQJ��EHEHUDSD�SHNHUMD�GRPHVWLN�
EHODMDU� GDUL� SHQJDODPDQ� EHNHUMD� GL�
ODSDQJDQ�� 1LODL� \DQJ� GLSHJDQJ� DGDODK�
XQWXN�VHODOX�PDX�EHODMDU�DJDU�NHPDPSXDQ�
PHQLQJNDW�� 6HFDUD� WLGDN� ODQJVXQJ�� WDUDI �
KLGXS�NHVHMDKWHUDDQ�MXJD�PHQLQJNDW�GDQ�
SHNHUMD�GRPHVWLN�WLGDN�GLSDQGDQJ�UHQGDK�
ROHK�ZDUJD�DVLQJ�

$QDOLVLV�VLVWHP�SROLWLN�PHUXSDNDQ�SHQMDEDUDQ�
GDUL�NHNXDWDQ�\DQJ�PHQJDWXU�SHQLQJNDWDQ�GD\D�
VDLQJ� SHNHUMD� GRPHVWLN� ,QGRQHVLD�� .HNXDWDQ�
�SRZHU��PHUXSDNDQ�SHUDWXUDQ�\DQJ�GLWHWDSNDQ�
ROHK� .HPHQWHULDQ� .HWHQDJDNHUMDDQ� GDODP�
PHQJDWXU� SHNHUMD� GRPHVWLN��'LMHODVNDQ� SDGD�
8QGDQJ�8QGDQJ�1R���� 7DKXQ� ����� WHQWDQJ�
SHQHPSDWDQ� GDQ� SHUOLQGXQJDQ�7HQDJD�.HUMD�
,QGRQHVLD�GL�/XDU�1HJHUL�3DVDO�����VHWLDS�FDORQ�
7.,�ZDMLE�PHPLOLNL�VHUWLILNDW�NRPSHWHQVL�NHUMD�
VHVXDL�GHQJDQ�SHUV\DUDWDQ�MDEDWDQ��6HSHUWL�\DQJ�
GLMHODVNDQ�SDGD�8QGDQJ�8QGDQJ�1R����7DKXQ�
����� 3DVDO� �� WHQWDQJ� .HWHQDJDNHUMDDQ��
SHODWLKDQ�NHUMD�GLVHOHQJJDUDNDQ�GDQ�GLDUDKNDQ�
XQWXN� PHPEHNDO L � � PHQLQJNDWNDQ� GDQ�
PHQLQJNDWNDQ� NRPSHWHQVL� NHU MD� JXQD�
PHQLQJNDWNDQ�NHPDPSXDQ��SURGXNWLYLWDV�GDQ�
NHVHMDKWHUDDQ��6HWLDS�FDORQ�7.,�ZDMLE�PHPLOLNL�
NHPDPSXDQ� DWDX� NRPSHWHQVL� NHUMD� \DQJ�
GLSHUROHK�PHODOXL�SHQGLGLNDQ��SHODWLKDQ�NHUMD�
GDQ�DWDX� SHQJDODPDQ� NHUMD� \DQJ� GLDWXU� ROHK�
3(50(1$.(5�1R���7DKXQ������3DVDO�����
WHQWDQJ� SHODNVDQDDQ� SHQHPSDWDQ� GDQ�
SHUOLQGXQJDQ�7HQDJD�.HUMD�,QGRQHVLD�GL�/XDU�
1HJHUL��

6HODLQ� LWX��SHPHULQWDK�MXJD�WHODK�PHQHWDSNDQ�
NHE L M DNDQ� G LPXOD L � W DKXQ� ���� � � DNDQ�
PHQJKHQWLNDQ� SHQJLULPDQ� XQVNLOOHG� ODERUV��
SURIHVL� WHQDJD�SHQDWD� ODNVDQD� UXPDK� WDQJJD��
+DO� LQL�GLKDUDSNDQ�GDSDW�PHQMDGL�DFXDQ�EDJL�
OHPEDJD� WHUNDL W � XQWXN� PHQLQJNDWNDQ�
NRPSHWHQVL� FDORQ� WHQDJD� NHUMD� ,QGRQHVLD� NH�
0DOD\VLD�

7HQDJD�.HUMD�,QGRQHVLD�GL�/XDU�1HJHUL�3DVDO�
����VHWLDS�FDORQ�7.,�ZDMLE�PHPLOLNL�VHUWLILNDW�
NRPSHWHQVL� NHUMD� VHVXDL� GHQJDQ� SHUV\DUDWDQ�
MDEDWDQ��6HSHUWL�\DQJ�GLMHODVNDQ�SDGD�8QGDQJ�
8QGDQJ� 1R���� 7DKXQ� ����� 3DVDO� �� WHQWDQJ�
. H W H Q D J D N H U M D D Q � � S H O D W L K D Q � N H U M D�
GLVHOHQJJDUDNDQ� GDQ� GLDUDKNDQ� XQWXN�
PHPEHNDOL��PHQLQJNDWNDQ�GDQ�PHQLQJNDWNDQ�
NRPSHWHQVL� NHU MD� JXQD� PHQLQJNDWNDQ�
NHPDPSXDQ��SURGXNWLYLWDV�GDQ�NHVHMDKWHUDDQ��
6HWLDS�FDORQ�7.,�ZDMLE�PHPLOLNL�NHPDPSXDQ�
DWDX�NRPSHWHQVL�NHUMD�\DQJ�GLSHUROHK�PHODOXL�
SHQGLGLNDQ�� SHODW LKDQ� NHU MD� GDQ�DWDX�
SHQJ D O DPDQ � NH U M D � \ DQJ � G L D WX U � R O HK�
3(50(1$.(5�1R���7DKXQ������3DVDO�����
WHQWDQJ� SHODNVDQDDQ� SHQHPSDWDQ� GDQ�
SHUOLQGXQJDQ�7HQDJD�.HUMD�,QGRQHVLD�GL�/XDU�
1HJHUL�� 6HODLQ� LWX�� SHPHULQWDK� MXJD� WHODK�
PHQHWDSNDQ� NHELMDNDQ� GLPXODL� WDKXQ� ������
DNDQ�PHQJKHQWLNDQ�SHQJLULPDQ�XQVNLOOHG�ODERUV��
SURIHVL� WHQDJD�SHQDWD� ODNVDQD� UXPDK� WDQJJD��
+DO� LQL�GLKDUDSNDQ�GDSDW�PHQMDGL�DFXDQ�EDJL�
OHPEDJD� WHUNDL W � XQWXN� PHQLQJNDWNDQ�
NRPSHWHQVL� FDORQ� WHQDJD� NHUMD� ,QGRQHVLD� NH�
0DOD\VLD�

5LFK� 3LFWXUH� EHUIXQJVL�PHQMHODVNDQ� KXEXQJDQ�
NH WHU LND WDQ � GD ODP� VXD WX � V L WXDV L � GDQ�
PHQDPSLONDQ� VXDWX� SHUPDVDODKDQ� VHEDJDL�
GDVDU� GLVNXVL�� 7XMXDQ� ULFK� SLFWXUH� DGDODK�
PHQJHPEDQJNDQ� VHFDUD� LQIRUPDO� HQWLWDV�
XWDPD�VWUXNWXU�GDQ�YLHZ�SRLQW�GDODP�VLWXDVL�\DQJ�
DNDQ� GLXQJNDSNDQ�� SURVHV� \DQJ� WHUMDGL� VHUWD�
SHUPDVDODKDQ�\DQJ�GLDNXL�GDQ�SRWHQVLDO��5LFK�
SLFWXUH� XQWXN� SHQHOLWLDQ� LQL� GLVDMLNDQ� VHSHUWL�
WHUOLKDW�SDGD�JDPEDU���
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0RGHO�3HQLQJNDWDQ�.RPSHWHQVL�3HNHUMD�'RPHVWLN�
,QGRQHVLD�GL�0DOD\VLD
.RQVHS� \DQJ� GLJXQDNDQ� VHEDJDL� PRGHO�
SHQLQJNDWDQ�GD\D�VDLQJ�DGDODK�7KH�+RXVH�0RGHO��
0RGHO� LQL�PHUXSDNDQ�JDPEDUDQ�XVDKD�XQWXN�
PHQJXEDK� PLPSL� PHQMDGL� VHEXDK� WLQGDNDQ�
\DQJ� GDSDW� GLUHSUHVHQWDVLNDQ� GDODP� VHEXDK�
JDPEDU�\DQJ�WHUGLUL�GDUL�DWDS��SLODU�GDQ�SRQGDVL�
�+RURYLW]���������9LVL� \DQJ�GLWHWDSNDQ�XQWXN�
MDQJND� ZDNWX� � � 7DKXQ� DGD ODK� XQWXN�
0HQLQJNDWNDQ� GD\D� VDLQJ� SHNHUMD� GRPHVWLN�
,QGRQHVLD�GL�0DOD\VLD��3LODU�XQWXN�PHQGXNXQJ�
WHUFDSDLQ\D�YLVL�LQL�DGDODK�VHEDJDL�EHULNXW�
��� .XDOLWDV�6XPEHU�'D\D�0DQXVLD

3HPHULQWDK�\DQJ�GLGXNXQJ�ROHK�337.,6�
PHQ\XVXQ�SHUV\DUDWDQ�GHQJDQ�NXDOLILNDVL�
\DQJ� FXNXS� WLQJJL� XQWXN� FDORQ� 7HQDJD�
.HUMD�� 6HKLQJJD� NHELMDNDQ� LQL� GDSDW�
GLJXQDNDQ�XQWXN�PHQ\HOHNVL�SDUD�SHODPDU�
GHQJDQ� NXDOLILNDVL� \DQJ� EDLN�� GDQ�
GLKDUDSNDQ� SHUPDVDODKDQ� VHSHUWL� WLGDN�
PDPSX�EHNHUMD� GL� UXPDK�PDMLNDQ� WLGDN�
GLWHPXL� ODJL� XQWXN� ZDNWX� \DQJ� DNDQ�
GDWDQJ�� 7LQGDNDQ� \DQJ� GDSDW� GLODNXNDQ�
DQWDUD� ODLQ�GHQJDQ�SHQLQJNDWDQ�NXODOLWDV�
WUDLQLQJ� GDQ� GHYHORSPHQW�� PHQLQJNDWNDQ�
PRWLYDVL� GDQ�XVDKD�� VHUWD�PHQLQJNDWNDQ�
NXDOLILNDVL�SHQGLGLNDQ�

��� .RPSHWHQVL�,QGLYLGX
.RPSHWHQVL�,QGLYLGX�PHUXSDNDQ�IDNWRU�
\DQJ� VDQJDW� SHQWLQJ� GDODP�SHQLQJNDWDQ�
GD\D�VDLQJ�SHNHUMD�GRPHVWLN�,QGRQHVLD�GL�
0D O D \ V L D � � 8Q W XN � PHQJK D V L O N D Q�
NRPSHWHQVL� \DQJ� WLQJJL�� PDND� GDSDW�
GLODNXNDQ�3HODWLKDQ�%HUEDVLV�.RPSHWHQVL�
�3%.�� VHEHOXP� SHPEHUDQJNDWDQ� FDORQ�
WHQDJD� NHUMD� NH� OXDU� QHJHUL�� 3%.� DNDQ�
G L IRNXVNDQ � SDGD � 3H O D W L K DQ � � 8 M L�
NRPSHWHQVL� GDQ� SHPEHULDQ� VHUWLILNDVL�
SURIHVL� XQWXN� PDVLQJ�PDVLQJ� SURIHVL�
VHVXDL�GHQJDQ�NHEXWXKDQ�NRPSHWHQVL�GL�
WHPSDW�EHNHUMD�

��� .HELMDNDQ�3HPHULQWDK
.HPHQWHULDQ�.HWHQDJDNHUMDDQ�5HSXEOLN�
,QGRQHV LD � PHUXSDNDQ� SHPHJDQJ�
NHNXDVDDQ� WHUWLQJJL� GDODP� SHQ\XVXQDQ�
NHELMDNDQ� GDQ� UHJXODVL� SHUPDVDODKDQ�
SHNHUMD�GRPHVWLN�,QGRQHVLD��%HUGDVDUNDQ�
88� 1R��������� PHQJHQDL� VHUWLILNDVL�
SURIHVL��EDKZD�VHPXD�SURIHVL�\DQJ�WHODK�
GLDWXU� 6WDQGDU� .RPSHWHQVL� .HU MD�
1DVLRQDO� ,QGRQHVLD� �6..1,��� ZDMLE�
PHPLOLNL� VHUWLILNDW� SURIHVL� VHEDJDL� VDODK�
VDWX� SHUV\DUDWDQ� GDODP� SHQHPSDWDQ�
SHNHUMDDQ�� +DO� LQL� VDQJDW� PHPHUOXNDQ�
SHQJDZDVDQ�GDUL�SLKDN�SHPHULQWDK�WHUNDLW�
GHQJDQ�SHUDWXUDQ�\DQJ�WHJDV�
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��� 3HUPLQWDDQ�3DVDU
3HUPLQWDDQ� SDVDU� GDUL� SDUD� SHQGXGXN�
0DOD\VLD� VDQJDW� WLQJJL� NHSDGD� SHNHUMD�
GRPHVWLN� GDUL � ,QGRQHVLD� � +DO� LQL�
PHQXQMXNNDQ� EDKZD� SHNHUMD� GRPHVWLN�
,QGRQHVLD�DNDQ�VHODOX�GLWHULPD�ROHK�ZDUJD�
0DOD\VLD�� $NDQ� WHWDSL�� MLND� KDO� LQL�
GLELDUNDQ�WDQSD�DGDQ\D�SHQJDZDVDQ�GDQ�
SHPELQDDQ� GDUL� SHPHULQWDK�� PDND�
SHQJDZDVDQ� WHUKDGDS� NXDOLWDV� GDQ�
N R P S H W H Q V L � S H N H U M D � V D Q J D W�
PHQJNKDZDWLUNDQ� GDQ� GDSDW� NDODK�
EHUVDLQJ� GHQJDQ� SHNHUMD� GRPHVWLN� GDUL�
QHJDUD�ODLQQ\D��NKXVXVQ\D�)LOLSLQD��

2OHK�NDUHQD�LWX�GLSHUOXNDQ�WLQGDNDQ�WLQGDNDQ�
XQWXN�PHQJDQWLVLSDVL� SHUPLQWDDQ� SDVDU� \DQJ�
VDQJDW� WLQJJL� LQL�� GHQJDQ� FDUD� PHQLQJNDWNDQ�
NRPSHWHQVL�\DQJ�VHVXDL�GHQJDQ�NHEXWXKDQ�GL�
OLQJNXQJDQ� NHUMD� GDQ� SHNHUMD� GRPHVWLN� \DQJ�
GLEHUQDJNDWNDQ� GDUL� ,QGRQHVLD� KDUXV� GDODP�
XVLD�XPXU�SURGXNWLI��

6HKLQJJD� PRGHO� SHQLQJNDWDQ� NRPSHWHQVL�
WHUVHEXW�GDSDW�GLJDPEDUNDQ�SDGD�*DPEDU��
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'DUL�VWUDWHJL�WHUSLOLK�WHUVHEXW��GDSDW�GLODNXNDQ�
VWUDWHJL�RSHUDVLRQDO��\DLWX�
���0HQLQJNDWNDQ�UHOHYDQVL�ZHZHQDQJ�3HPHULQWDK
3HQLQJNDWDQ�ZHZHQDQJ�3HPHULQWDK�,QGRQHVLD�
GDSDW�GLODNXNDQ�GHQJDQ� IRNXV�SDGD�SURJUDP�
XQWXN� WUDLQLQJ� GDQ� GHYHORSPHQW� NHSDGD� SHNHUMD�
GRPHVWLN�\DQJ�GLODNXNDQ�GL�,QGRQHVLD��+DO�LQL�
GLKDUDSNDQ�VHVXDL�GHQJDQ�NXULNXOXP�\DQJ�WHODK�
GLVXVXQ� ROHK� .HPHQWHULDQ� .HWHQDJDNHUMDDQ�
5, � � \DQJ� G L VHEXW � 3H OD W LKDQ� %HUEDV L V�
.RPSHWHQVL� �3%.��� 3%.� PHUXSDNDQ� VXDWX�
SURVHV� SHQGLGLNDQ� GDQ� SHODWLKDQ� \DQJ�
G L U D Q F D Q J � X Q W X N � P H Q J HPE D Q J N D Q�
NHPDPSXDQ�GDQ�NHWHUDPSLODQ�VHFDUD�NKXVXV��
XQWXN�PHQFDSDL�KDVLO�NHUMD�\DQJ�EHUEDVLV�WDUJHW�
NLQHUMD��SHUIRUPDQFH�WDUJHW��\DQJ�WHODK�GLWHWDSNDQ��

7XMXDQ�XWDPD�GDUL�3%.�DGDODK�
���0HQJKDVLONDQ�NRPSHWHQVL�SHNHUMD�GRPHVWLN�
VHVXDL�GHQJDQ�6..1,�\DQJ�WHODK�GLWHWDSNDQ�
S HPH U L Q W D K � G D O DP � PHQ J J XQ D N D Q�
NHWHUDPSLODQ�XQWXN�SHQFDSDLDQ�NLQHUMDQ\D�

���3HQLODLDQ�NRPSHWHQVL�\DQJ�WHODK�GLGDSDWNDQ�
GDQ� VHUWLILNDVL� �7UL\RQJJR� HW� DO��� �������
'DODP�KDO�LQL��SHNHUMD�GRPHVWLN�GLKDUDSNDQ�
PHQGDSDWNDQ�VHUWLILNDVL�DWDV�NRPSHWHQVLQ\D�
VHVXDL� GHQJDQ� .(3�����0(1�9,������
PHQJHQDL� 6..1,� VHNWRU� MDVD� SHURUDQJDQ�
\DQJ� PHOD\DQL� UXPDK� WDQJJD� ELGDQJ�
SHNHUMDDQ�GRPHVWLN�

���0HQLQJNDWNDQ�UHSXWDVL�LQGLYLGX
5HSXWDVL� ,QGRQHVLD� KDUXV� GLWLQJNDWNDQ�XQWXN�
PHQJXEDK� SDQGDQJDQ�� SURIHVLRQDOLVPH� GDQ�
SRVLVL� WDZDU� SHNHUMD� GRPHVWLN� ,QGRQHVLD� GL�
PDWD� PDV\DUDNDW� GXQLD�� GDQ� NLWD� KDUXV�
PHQJXEDK� SROD� VLVWHP� GDQ� SHPLNLUDQ� GDVDU��
3HNHUMD� GRPHVWLN� GL� 0DOD\VLD� VHFDUD� WLGDN�
ODQJVXQJ� EHUSHUDQ� EHVDU� GDODP� SHQLQJNDWDQ�
*'3� QHJDUD�� 2OHK� NDUHQD� LWX�� XVDKD� GDODP�
SHQLQJNDWDQ� VWUDWHJL� NRPSHWHQVL� PHUXSDNDQ�
KDO�\DQJ�VDQJDW�SHQWLQJ��6HKLQJJD�SHPHULQWDK�
PHPEDJL�SHNHUMD�GRPHVWLN�GDODP�WXMXK�SURIHVL�
\DQJ�GLEDWDVL� SDGD� NRPSHWHQVL� SLOLKDQ� VHVXDL�
GHQJDQ� VNLOO� PDVLQJ�PDVLQJ� VHVXDL� GHQJDQ�
6..1,�� 8QWXN� PHPSHUVLDSNDQ� SHNHUMD�
GRPHVWLN� \DQJ� WHUDPSLO� GDQ� VHVXDL� GHQJDQ�
6..1,�� PDND� 3HNHUMD� 'RPHVWLN� GLEDJL�
PHQMDGL� WXMXK� UXDQJ� OLQJNXS� NRPSHWHQVL�
SURIHVL� \DLWX�� KRXVHNHHSLQJ �� IDPLO\� FRRNLQJ ��

EDE\VLWWLQJ�� FKLOGFDULQJ�� FDUHWDNLQJ�� JDUGHQLQJ� GDQ�
IDPLO\�GULYLQJ��6HKLQJJD��3HNHUMD�'RPHVWLN�WLGDN�
PHQJXUXVL�NHVHOXUXKDQ�SHNHUMDDQ�WDWD�ODNVDQD�
UXPDK�WDQJJD��'DODP�6..1,�WHODK�GLMHODVNDQ�
VHFDUD�MHODV�EDKZD�WHUGDSDW�HPSDW�NRPSHWHQVL�
LQWL�XQWXN�SDUD�SHNHUMD�GRPHVWLN��\DLWX�
��� 0HPEHNDOL� GLUL� WHQWDQJ� NRQGLVL� NHUMD� GDQ�

ULVLNR�NHUMD
��� 0HQHUDSNDQ� SURVHGXU� NHVHODPDWDQ� GDQ�

NHVHKDWDQ�NHUMD�GL�WHPSDW�NHUMD
��� 0HODNVDQDNDQ� NHUMD� VDPD� GL� OLQJNXQJDQ�

NHUMD
��� 0HQJHPEDQJNDQ� NHPDWDQJDQ� HPRVL� GDQ�

PRWLYDVL�NHUMD

.RPSHWHQVL� SLOLKDQ� WHUJDQWXQJ� EHUGDVDUNDQ�
GDUL�VHWLDS�SRVLVL��8QWXN�KRXVHNHHSHU��IDPLO\�FRRNHU�
GDQ�JDUGHQHU�WHUGDSDW�WXMXK�NRPSHWHQVL�SLOLKDQ��
GDQ� SHPLOLKDQ� NRPSHWHQVL� LQL� EHUGDVDUNDQ�
SDGD� NRPSHWHQVL� \DQJ� GLEXWXKNDQ� VHVXDL�
GHQJDQ� MDEDWDQQ\D� � 6HSHU W L � PHPLO LN L�
NHPDPSXDQ� GDODP� PHODNVDQDNDQ� WXJDV�
SHOD\DQDQ� NHEHUVLKDQ�� PHPDVDN�� PHUDZDW�
KHZDQ� GDQ� WDQDPDQ�� WHUEDWDV� GDQ� UXWLQ��
PHQJJXQDNDQ� SHUDODWDQ� VHGHUKDQD� VHUWD�
PDPSX� PHQ\HOHVDLNDQ� PDVDODK�� 6HODLQ� LWX��
GLKDUDSNDQ�SURIHVL�WHUVHEXW�PHPLOLNL�NHWHOLWLDQ�
GDODP�PHODNXNDQ� NHEHUVLKDQ� WHPSDW� WLQJJDO��
PHQ\HWULND� SDNDLDQ��PHQ\LDSNDQ�PDNDQ� GDQ�
PLQXP� VHUWD� NHSHQWLQJDQ� NHUXPDKWDQJJDDQ�
ODLQQ\D� VHVXDL� DWXUDQ�� HWLND��EXGD\D� VHWHPSDW�
GDQ�SURVHV�NHUMD�\DQJ�WHODK�GLWHQWXNDQ�

)DPLO\� GULYHU� PHPLOLNL� VHEHODV� NRPSHWHQVL�
SLOLKDQ�\DQJ�KDUXV�GLSHQXKL��\DLWX�NHPDPSXDQ�
GDODP� PHODNVDQDNDQ� WXJDV� VSHVLILN� XQWXN�
SHOD\DQDQ� PHQJHPXGL� GHQJDQ� NLQHUMD� GDQ�
PXWX� WHUXNXU� VHUWD� PDPSX� PHQ\HOHVDLNDQ�
PDVDODK� GDODP� OLQJNXS� SHNHUMDDQQ\D��'DODP�
PHODNXNDQ�SHNHUMDDQQ\D��GLKDUDSNDQ�PHPLOLNL�
VLNDS� ZDVSDGD� GDODP�PHQJHPXGL� NHQGDUDDQ�
EHUPRWRU� VHVXDL� GHQJDQ� DWXUDQ�� EXGD\D�
VHWHPSDW�GDQ�HWLND�PHQJHPXGL�\DQJ�EHUODNX�
VHVXDL� GHQJDQ� NHSHQWLQJDQ� SHOD\DQDQ�
NHUXPDKWDQJJDDQ�� 8QWXN� SURIHVL� EDE\VLWWHU��
FKLOGFDUH� GDQ� FDUHWDNHU� PHPLOLNL� WXMXK� XQLW�
NRPSHWHQVL�SLOLKDQ�\DQJ�KDUXV�GLSHQXKL�GDODP�
SURJUDP� XML� NRPSHWHQVL�� 3HNHUMD� GRPHVWLN�
K D U X V � PHP L O L N L � N HPDPSXDQ � G D O DP�
PHODNVDQDNDQ� WXJDV� SHQMDJDDQ� NHSDGD� ED\L

$QDQGD��6XNPDZDWL��6\DPVXQ�GDQ�$OL���3HQJHPEDQJDQ�PRGHO�SHQLQJNDWDQ�NRPSHWHQVL�SHNHUMD�GRPHVWLN�,QGRQHVLD�GL�0DOD\VLD
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DQDN� EDOLWD� GDQ� ODQVLD� VHFDUD� VHGHUKDQD��
WHUEDWDV��GDQ�UXWLQ�GHQJDQ�PHQJJXQDNDQ�DODW�
DODW� VHGHUKDQD� \DQJ� VHVXDL�� 0HPLOLNL� VLNDS�
NHWHOLWLDQ��NHVRSDQDQ�GDQ�NHZDVSDGDDQ�GDODP�
PHQMDODQNDQ�WXJDV�PHUXSDNDQ�KDO�\DQJ�VDQJDW�
GLSHUOXNDQ� GDODP� VLNDS� NHUMD� GLOLQJNXQJDQ�
NHUMD��

'DODP� PHPSHUVLDSNDQ� NXDOLWDV� SHNHUMD�
GRPHVWLN� PHQMDGL� SULEDGL� SURIHVLRQDO� \DQJ�
PDPSX�EHUVDLQJ�GL�SDVDU�NHUMD��PHUHND�KDUXV�
PDPSX� PHPLOLNL� NRPSHWHQVL� \DQJ� VHVXDL�
GHQJDQ� SHUPLQWDDQ� SDVDU� \DLWX� PHPLOLNL�
SHQJHWDKXDQ� �NQRZOHGJH��� NHWHUDPSLODQ� �VNLOO��
GDQ�VLNDS�NHUMD��DWWLWXGHV��VHVXDL�GHQJDQ�VWDQGDU�
\DQJ� GLSHUV\DUDWNDQ��0HQJXUDQJL� SHQJLULPDQ�
XQVNLOOHG� ODERUV� KDUXV� GLODNXNDQ� NDUHQD� GDODP�
SHUVDLQJDQ� JOREDOLVDVL�� NKXVXVQ\D� 0($��
,QGRQHVLD�KDUXV�PDPSX�PHQLQJNDWNDQ�'D\D�
6DLQJ�1HJDUD�VHKLQJJD�GDSDW�EHUSHUDQ�GDODP�
0DV\DUDNDW�$6($1��PHQJXUDQJL�SHQJLULPDQ�
XQVNLOOHG�ODERUV�MXJD�EHUGDPSDN�SRVLWLI �WHUKDGDS�
SHQJXUDQJDQ� SHNHU MD� L OHJDO� GDQ� NDVXV�
NHNHUDVDQ�PDMLNDQ�WHUKDGDS�SHNHUMD�GRPHVWLN�

���'LSHUOXNDQ�NHUMDVDPD�GHQJDQ�SLKDN�DJHQVL�7HQDJD�
.HUMD
'DODP� PHQJLPSOHPHQWDVLNDQ� VWUDWHJL��
SHPHULQWDK� VHEDLNQ\D� PHODNXNDQ� NHUMDVDPD�
GHQJDQ� DJHQVL� WHQDJD� NHUMD� XQWXN�PHQ\XVXQ�
NXDOLILNDVL�WLQJJL�VHEDJDL�VDODK�VDWX�SHUV\DUDWDQ�
XQWXN� SHQLQJNDWDQ� NXDOLWDV� LQGLYLGX� SHNHUMD��
.HPDPSXDQ� GD ODP� EHUEDKDVD � DV LQJ ��
NKXVXVQ\D� %DKDVD� ,QJJULV� VDQJDW� GLSHUOXNDQ�
EDJL�SHNHUMD�GRPHVWLN� ,QGRQHVLD�GL�0DOD\VLD��
.DUHQD�SHQGXGXN�0DOD\VLD�WLGDN�KDQ\D�EHUDVDO�
GDUL� HWQLV� 0HOD\X�� PHODLQNDQ� GDUL� &KLQD�
PDXSXQ� ,QGLD�� \DQJ� GDODP� NHVHKDULDQQ\D�
EHUNRPXQLNDVL� GHQJDQ� %DKDVD� ,QJJULV��
3HQJHQDODQ� %XGD\D� MXJD� GLSHUOXNDQ�� NDUHQD�
SHUEHGDDQ� EXGD\D� PHQMDGL� VDODK� VDWX� DODVDQ�
WHUMDGLQ\D� NDVXV� DQWDUD� PDMLNDQ� GDQ� SHNHUMD�
GRPHVWLN�� 7HNQRORJL� \DQJ� VHPDNLQ� FDQJJLK�
MXJD� PHQJKDUXVNDQ� SDUD� SHNHUMD� GRPHVWLN�
XQWXN� VHODOX� PHQGDSDWNDQ� SHQGLGLNDQ� GDQ�
SHODWLKDQ�DNDQ�DODW�DODW�NHUXPDKWDQJJDQ��+RPH�
$SSOLDQFHV�� VHKLQJJD� NRPSHWHQVL� SHNHUMD�
GRPHVWLN�GL�ODSDQJDQ�VHODOX�PHQLQJNDW�

,PSOLNDVL�0DQDMHULDO
%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� GDSDW� GLEXDW�
L P S O L N D V L � P D Q D M H U L D O � \ D Q J � G D S D W�
GLUHNRPHQGDVLNDQ� NHSDGD� SHPHULQWDK�
,QGRQHVLD� GDODP� PHQ\LDSNDQ� VWUDWHJL�
SHQLQJNDWDQ� GD\D� VDLQJ� SHNHUMD� GRPHVWLN�
,QGRQHVLD�GL�0DOD\VLD�
��� /HPEDJD� 6HUWLILNDVL� 3URIHVL� �/63��

PHUXSDNDQ� DNWRU� SULRULWDV� XQWXN�
SHQLQJNDWDQ� IDNWRU� XWDPD�� \DLWX�
NRPSHWHQVL� 6'0�� %HUGDVDUNDQ� KDO�
WHUVHEXW�� /63� GDSDW� PHPIRNXVNDQ�
SH ODNVDQDDQ � 3H OD W LKDQ � %HUEDV L V�
.RPSHWHQVL� �3%.�� VHEDJDL� EDKDQ�
SHUWLPEDQJDQ� NRPSHWHQVL� SHNHUMD�
GRPHVWLN� GL� OXDU� QHJHUL�� 3HODWLKDQ� GDQ�
SHQJHPEDQJDQ� WHUSXVDW� GL� ,QGRQHVLD�
VDQJDW� SHQWLQJ� XQWXN� GLODNXNDQ�� 2OHK�
V H E D E � L W X � � S L K D N � S L K D N � \ D Q J�
EHUKXEXQJDQ� GHQJDQ� SHQLQJNDWDQ�
NRPSHWHQVL� WHQDJD� NHUMD� NKXVXVQ\D�
S H N H U M D � G RP H V W L N � V HP H V W L Q \ D�
P H Q J D G D N D Q � S H O D W L K D Q � G D Q�
SHQJHPEDQJDQ�GL�,QGRQHVLD�

��� 3HUDQ�SHPHULQWDK�\DQJ�KDUXV�GLSHUEDLNL�
GDQ� GLHYDOXDVL� GDODP� SHQHUDSDQQ\D�
XQWXN� PHQLQJNDWNDQ� NXDOLWDV� SHNHUMD�
GRPHVWLN�VHSHUWL�PHPEHULNDQ�LQIRUPDVL�
\DQJ� MHODV� PHQJHQDL� ORNDVL� WXMXDQ�
EHNHUMD�� 6HODLQ� LWX�� SHPHULQWDK� MXJD�
EHUWDQJJXQJ� MDZDE� GDODP�PHPEHULNDQ�
SHQGLGLNDQ�GDQ�SHODWLKDQ�DZDO� �VHEHOXP�
NHEHUDQJNDWDQ�

��� 0HQLQJNDWNDQ�NXDOLWDV�SHNHUMD�GRPHVWLN�
MXJD�PHQMDGL� VDODK� VDWX� IDNWRU� SHQWLQJ�
\DQJ� SHUOX� GLSHUKDWLNDQ� ROHK� 337.,6��
+DVLO� SHQHOLWLDQ� PHPEHULNDQ� LQGLNDVL�
EDKZD� GDODP� SHODWLKDQ� \DQJ� GLODNXNDQ�
ROHK�337.,6�WHUGDSDW�EHEHUDSD�KDO�\DQJ�
SHUOX� GLHYDOXDVL� GDQ� GLSHUEDLNL�� VHSHUWL�
SHQHULPDDQ� FDORQ� SHNHUMD� GRPHVWLN�
KDUXV� VHVXDL� GHQJDQ� NXDOLILNDVL� \DQJ�
WHODK�GLWHWDSNDQ�ROHK�SHPHULQWDK��0DVLK�
E D Q \ D N � G L W HPX L � 337.,6 � \ D Q J�
PHODNXNDQ� SHQ\LPSDQJDQ� VHKLQJJD�
SHPHULQWDK� VHEDLNQ\D� PHODNXNDQ�
SHQFDEXWDQ� L]LQ� XVDKD� EDJL� 337.,6�
\DQJ�PHODQJJDU�
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6LPSXODQ

+DVLO� GDUL� DQDOLVLV� VLWXDVL� SUREOHPDWLN� GDUL�
SHNHUMD�GRPHVWLN�,QGRQHVLD�DGDODK�3HPHULQWDK�
,QGRQHVLD� PDVLK� NXUDQJ� PHPSHUKDWLNDQ�
SHUOLQGXQJDQ� GDQ� SHQHPSDWDQ� 3HNHU MD�
'RPHVWLN� ,QGRQHVLD� GL� 0DOD\VLD�� 3HNHUMD�
'RPHVWLN� ,QGRQHVLD� MXJD� KDUXV�PHPSHUND\D�
NRPSHWHQVL� GDQ� NHPDPSXDQ� \DQJ� VHVXDL�
GHQJDQ�VWDQGDU�NRPSHWHQVL�NHUMD�XQWXN�SHNHUMD�
GRPHVWLN�� 3HUPDVDODKDQ� XWDPD� \DQJ� PDVLK�
GLWHPXNDQ� SDGD� SHNHUMD� GRPHVWLN� DGDODK�
NHWLGDNPDPSXDQ� GDODP� EHNHUMD� GL� UXPDK�
PDMLNDQ�� +DO� LQL� PHQDQGDNDQ� UHQGDKQ\D�
WLQJNDW�NRPSHWHQVL�\DQJ�GLPLOLNL�ROHK�SHNHUMD�
,QGRQHVLD�� 6HKLQJJD�� XQWXN� NHGHSDQQ\D�
3HPHULQWDK� ,QGRQHVLD� KDUXV� PHUXPXVNDQ�
SHUDWXUDQ� WHJDV� GDODP� PHQMDGLNDQ� VHUWLILNDW�
NHUMD� VHEDJDL� VDODK� VDWX� SHUV\DUDWDQ� NHSDGD�
FDORQ�WHQDJD�NHUMD�VHEHOXP�EHUDQJNDW�NH�QHJDUD�
WXMXDQ�

0HODOXL�7KH�+RXVH�0RGHO��GLNHWDKXL�PRGHO�XQWXN�
PHQLQJNDWNDQ� GD\D� VDLQJ� SHNHUMD� GRPHVWLN�
,QGRQHVLD�GDODP� OLPD� WDKXQ�NH�GHSDQ� ������
������ PHUXSDNDQ� YLVL� \DQJ� GLJDPEDUNDQ�
VHEDJDL�DWDS�XQWXN�SHQFDSDLDQ� WDUJHW�NLQHUMD��
(PSDW�IDNWRU�\DQJ�PHQMDGL�NXQFL�XWDPD�GDODP�
SHQLQJNDWDQ�GD\D�VDLQJ�DGDODK�.XDOLWDV�6XPEHU�
'D\D�0DQXVLD��NRPSHWHQVL�LQGLYLGX��NHELMDNDQ�
SHPHULQWDK� GDQ� SHUPLQWDDQ� SDVDU�� 7LQGDNDQ�
SHQGXNXQJ� \DQJ� GDSDW� GLJXQDNDQ� XQWXN�
VWUDWHJL� RSHUDVLRQDO� DGDODK� SHQLQJNDWDQ�
UHOHYDQVL� ZHZHQDQJ� SHPHULQWDK� SXVDW��
PHPSHUEDLNL� UHSXWDVL� LQGLYLGX� SHNHUMD�
GRPHVWLN�GDQ�EHNHUMD�VDPD�DQWDUD�SHPHULQWDK�
GHQJDQ�DJHQVL�WHQDJD�NHUMD�VDQJDW�GLSHUOXNDQ�
XQWXN�PHPEXDW�SHUHQFDQDDQ�YLVL�GDODP�MDQJND�
ZDNWX�OLPD�WDKXQ�NH�GHSDQ�

6DUDQ
%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� \DQJ� WHODK�
GLODNVDQDNDQ� GDQ� GLGDSDWNDQ� NHVLPSXODQ�����
3HODWLKDQ� %HUEDVLV� .RPSHWHQVL� �3%.��
PHPSXQ\DL� GDPSDN� SRVLWLI � GDODP� VHJDOD�
SURIHVL�SHNHUMDDQ��.HWHUEDWDVDQ�SHQHOLWLDQ� LQL�
\DLWX�KDQ\D�PHUXPXVNDQ�VWUDWHJL�SHQLQJNDWDQ�
GD\D� VDLQJ� 3HNHUMD� 'RPHVWLN� ,QGRQHVLD� GL�
0DOD\VLD�� 'LKDUDSNDQ� SHQHOLWLDQ� OHELK� ODQMXW�
GDSDW� PHOLKDW� HIHNWLYLWDV� 3HODWLKDQ� %HUEDVLV�

.RPSHWHQVL�SDGD�WHQDJD�NHUMD�WHUDPSLO�GDODP�
PHQJKDGDSL� 0DV\DUDNDW� (NRQRPL� $6($1��
����3HPHULQWDK�KDUXV�WHJDV�GDODP�PHODNXNDQ�
NHELMDNDQ� \DQJ�EHUKXEXQJDQ�GHQJDQ�SHNHUMD�
GRPHVWLN��(NVHNXVL�GL�ODSDQJDQ�KDUXV�WHUDUDK�
GDQ� LPSOHPHQWDVLQ\D�VHVXDL�GHQJDQ� LQVWUXNVL�
.HPHQWHULDQ� .HWHQDJDNHU MDDQ� 5,�� ����
/HPEDJD�6HUWLILNDVL�3URIHVL��/63��KDUXV�OHELK�
IRNXV� GDODP� SHQLQJNDWDQ� NRPSHWHQVL� EDJL�
F D O RQ � S HNH U M D � GRPH V W L N � \ DQJ � D N DQ�
GLEHUDQJNDWNDQ�� 3HPEHULDQ� VHUWLILNDVL� ZDMLE�
PHODOXL�SURVHV�XML�NRPSHWHQVL�\DQJ�VHODQMXWQ\D�
PHQMDGL� VDODK� VDWX� V\DUDW� NHEHUDQJNDWDQ�
SHNHU MD� GRPHVWLN�� ���� 3DGD� SHQHOLWLDQ�
VHODQMXWQ\D� GDSDW� GLODNXNDQ� HYDOXDVL� XQWXN�
SHUXPXVDQ� VWUDWHJL� \DQJ� WHODK� GLWHWDSNDQ�
XQWXN� SHQLQJNDWDQ� NRPSHWHQVL� SHNHUMD�
GRPHVWLN�,QGRQHVLD�GL�0DOD\VLD�

'DIWDU�3XVWDND

$VWXWL��%����������6HUWLILNDVL�XML�NRPSHWHQVL�VHEDJDL�
XSD\D�SHUOLQGXQJDQ�KXNXP�EDJL�WHQDJD�NHUMD�
,QGRQHVLD�WHQDJD�NHUMD�ZDQLWD�SHQDWD�ODNVDQD�
UXPDK�WDQJJD��7.,�7.:�3/57���>7HVLV@��
6 H P D U D Q J � � , ' � � � 8 Q L Y H U V L W D V�
'LSRQHJRUR�

%DNKUL�� %�6�� �������� .HVLDSDQ� ,QGRQHVLD�
PHQJKDGDSL� PDV\DUDNDW� HNRQRPL�
$6($1������GDUL�SHUVSHNWLI �GD\D�VDLQJ�
QDVLRQDO��-XUQDO�(FRQRPLFD���������������

% K D U L D Q � 2Q O L Q H � 0 D O D \ V L D � � � � � � � � ��
%KDULDQ�RQOLQH�P\�� 'LDNVHV� SDGD� WDQJJDO�
���'HVHPEHU�������������

%13�7.,��%DGDQ�1DVLRQDO�3HQHPSDWDQ�GDQ�
3HUOLQGXQJDQ�7HQDJD�.HUMD�,QGRQHVLD���
��������'DWD�SHQHPSDWDQ�GDQ�SHUOLQGXQJDQ�
WHQDJD�NHUMD�,QGRQHVLD�7DKXQ�������-DNDUWD�
�,'��� 3XVDW� 3HQJHPEDQJDQ� 3HQHOLWLDQ�
GDQ�,QIRUPDVL�

&KHFN O DQG � � 3� � � ���� � � � 6R I W � V \ V W HPV�
P H W K R G R O R J \ � � $ � W K L U W \ � \ H D U�
UHWURVSHFWLYH�� 6\VWHPV� 5HVHDUFK� DQG�
%HKDYLRUDO�6FLHQFH������������

'HVVOHU�*����������+XPDQ�UHVRXUFH�PDQDJHPHQW��
1HZ�-HUVH\��86���3HDUVRQ�3UHQWLFH�+DOO�

+DUGMRVRHNDUWR�� 6�� �������� 6RIW� V\VWHP�
PHWKRGRORJ\� �0HWRGH� 6HUED� 6LVWHP� /XQDN���
-DNDUWD��,'���8QLYHUVLWDV�,QGRQHVLD��8,�
3UHVV��

$QDQGD��6XNPDZDWL��6\DPVXQ�GDQ�$OL���3HQJHPEDQJDQ�PRGHO�SHQLQJNDWDQ�NRPSHWHQVL�SHNHUMD�GRPHVWLN�,QGRQHVLD�GL�0DOD\VLD
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+RURYLW]��-�	�2KOVVRQ�&RUER]��$�9����������$�
GUHDP� ZLWK� GHDGOLQH�� WXUQLQJ� VWUDWHJ\� LQWR�
DFWLRQ�� *UHDW� %ULWDLQ� �*%��� 3HDUVRQ�
(GXFDWLRQ�

.HPHQWHULDQ� .HWHQDJDNHUMDDQ� 5HSXEOLN�
,QGRQHVLD�� �������� .HELMDNDQ� 'LUHNWRUDW�
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