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$� .ODVLILNDVL�7DQDPDQ
/DGD�GL�NODVLILNDVLNDQ�VHEDJDL�EHULNXW�

'LYLVL� ��6SHUPDWRSK\WD�
6XE�GLYLVL�����$QJLRVSHUPDH�
.HODV������������'LFRW\OHGRQHDH�
%DQJVD���������3LSHUDOHV�
6XNX�������� ��3LSHUDFHDH�
0DUJD����������3LSHU�
-HQLV�������������3LSHU�QLJUXP /LQQ�

3LSHU� QLJUXP /LQQ�� GL� -DZD� GLNHQDO� GHQJDQ� QDPD� PHULFD��
VHGDQJNDQ�GL�%HQJNXOX�GLNHQDO�GHQJDQ�QDPD�ODGD�NHFLN� GL�6DVDN�GLNHQDO�
GHQJDQ QDPD�VDKDQJ��XQWXN�PDV\DUDNDW�0DNDVVDU�PHQJHQDO�WXPEXKDQ�LQL�
GHQJDQ�QDPD�PDULFD��$VSDQ���������

%� 0RUIRORJL�7DQDPDQ
+DELWXV�EHUXSD�KHUED�WDKXQDQ�GDQ�PHPDQMDW��%DWDQJ�EXODW��EHUXDV��

EHUFDEDQJ��PHPSXQ\DL�DNDU�SHOHNDW��EHUZDUQD�KLMDX�NRWRU��'DXQ�WXQJJDO��
EXODW�WHOXU��SDQJNDO�EHQWXN�MDQWXQJ��XMXQJ�UXQFLQJ��WHSL�UDWD��3DQMDQJ�GDXQ�
���� FP�� ���� FP�� 'DXQ� EHUWDQJNDL�� GXGXN� EHUVHOLQJ� DWDX� WHUVHEDU�� EHNDV�
GXGXNDQ�GDXQ�WDPSDN�MHODV��SHUWXODQJDQ�PHQ\LULS��KLMDX��%XQJD�PDMHPXN��
EHQWXN� EXOLU�� PHQJJDQWXQJ�� SDQMDQJ� EXOLU� ������� FP�� NHSDOD� SXWLN�
EHUMXPODK�GXD� VDPSDL� OLPD��7DQJNDL� VDUL� ������PP��EHUZDUQD�SXWLK� DWDX�
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KLMDX�� %XDK� EXQL�� EXODW�� VDDW� PDVLK� PXGD� EHUZDUQD� KLMDX� VHWHODK� WXD�
EHUZDUQD� PHUDK�� %LML� EXODW�� EHUZDUQD� SXWLK� NHKLWDPDQ�� $NDU� WXQJJDQJ�
EHUZDUQD�SXWLK�NRWRU��$VSDQ��������

&� 'HVNULSVL�7DQDPDQ
/DGD� VHFDUD� ERWDQLNDO� GL� NHQDO� VHEDJDL� 3LSHU� QLJUXP /LQQ���

PHUXSDNDQ�VDODK�VDWX�UHPSDK�\DQJ�SDOLQJ�WXD�GDQ�SRSXOHU�GL�GXQLD��3DGD�
PDVD SUDVHMDUDK�� ODGD� KLWDP� GLEXGLGD\DNDQ� VHFDUD� ,XDV� GL� GDHUDK� WURSLV�
$VLD�7HQJJDUD��7DQDPDQ�KLMDX�LQL�WXPEXK�PHUDPEDW�VHMDN�]DPDQ�GDKXOX�
GL�SHVLVLU�SDQWDL�0DODEDU��,QGLD��)D]DULD��������

*DPEDU����3LSHU�QLJUXP /LQQ��$VSDQ��������
6HODLQ�GL�,QGLD��ODGD�KLWDP�GLEXGLGD\DNDQ�VHFDUD�OXDV�GL�,QGRQHVLD��

0DOD\VLD��%UD]LO��6UL�/DQND��9LHWQDP�GDQ�&KLQD��7XPEXK�GHQJDQ�FDEDQJ�
\DQJ�PHQMDODU�KDOXV�GHQJDQ�WDQJNDL�\DQJ�EHUVDPEXQJ�GDQ�PHQJJHPEXQJ�
SDGV� EDJLDQ� OLSDWDQ�� 7DQDPDQ� LQL� PHUQLOLNL� GDXQ� \DQJ� OHEDU�� KLMDX�
EHUNLODXDQ�� GHQJDQ� WDQJNDL� \DQJ� WHUDWXU� EHUVHODQJ�VHOLQJ�� MXJD� EHUEXQJD�
NHFLO� SXWLK�� UDSDW�� WDN� EHUWDQJNDL�� UDPSLQJ� EHUGXUL�� GDQ� GDODP VDWX�
NXPSXODQ� WHUGDSDW� VHNLWDU� ���� 6HGDQJNDQ� EXDKQ\D� EXODW�� EHUGLDUQHWHU�
VHNLWDU� �������� FP� GDQ� EHUELML� WXQJJDO�� %XDK�PHQMDGL�PHUDK� NHNXQLQJDQ�
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PDWDQJ�SDGD�VDDW�PHQJDQGXQJ�ELML��%DXQ\D�VDQJDW�EHUDURPD�GDQ�PHQXVXN��
UDVDQ\D�SHGDV��PHQJJLJLW�GDQ�VDQJDW�WDMDP��)D]DULD��������

'� .DQGXQJDQ�.LPLD
3LSHU�QLJUXP /LQQ��GDODP�HNVWUDN� DTXRHRXV��HNVWUDN�PHWDQRO�GDQ��

HNVWUDN� HWDQRO� SRVLWLI� PHQJDQGXQJ� NDUERKLGUDW�� SURWHLQ�� WDQLQ�� IHQRO��
NXPDULQ�� DONDORLG� GDQ� DQWUDNXLQRQ�� 3LSHU� QLJUXP /LQQ�� PHQJDQGXQJ�
PLQ\DN� DWVLUL� GDQ� DONDORLG� GHQJDQ� NRPSRQHQ� IHODQGUHQ�� GLSHQWHQ��
NDULRSLOHQ��HQWRNVLOHQ��GDQ�OLPRQHQ��'HSNHV�5,���������3LSHU�QLJUXP /LQQ��
PHQJDQGXQJ� DONDORLG�� GLDQWDUDQ\D� SLSHULQ� ������������� NDYLVLQ� �VDPSDL�
���� GDQ� PHWLO�SLUROLQ� PLQ\DN� DWVLUL� ����������� OHPDN� ����������� SDWL�
��������� GDQ� VHUDW� NDVDU� ������� �/RR�� ������� 6HEDQ\DN� �����
PHQJDQGXQJ� VHQ\DZD� XWDPD� SLSHULQ�� SLSHULGLQ�� SLSHUHWLQ�� GDQ� SLSHUHQLQ�
�.DGDP� HW� DO��� ������� 3HQHOLWLDQ� PHQJHQDL� DONDORLG� PHQGDSDW� SHUKDWLDQ�
NKXVXV� NDUHQD� PHPEHULNDQ� DNWLYLWDV� \DQJ� PHQMDQMLNDQ� VHSHUWL�
DQWLLQIODPDVL��DQWLEDNWHUL��DQWL�DVPD��GOO��.KXVEKX�HW�DO����������

(� 3LSHULQ
3LSHULQ� DGDODK� VXDWX� DONDORLG� DODPL� \DQJ� GDSDW� GLHNVWUDNVL� GDUL�

EXDK�ODGD�GDQ�EXDK�ODGD�SDQMDQJ��%HUDVD�SHGDV�GDQ�VXGDK�EDQ\DN�GLSDNDL�
VHEDJDL� REDW� WDGLVLRQDO� GDQ� LQVHNWLVLGD�� 6HFDUD� WXUXQ�WHPXUXQ� EXDK� ODGD�
\DQJ� PHQJDQGXQJ� SLSHULQ� LQL� VXGDK� OXDV� GLPDQIDDWNDQ� VHEDJDL� REDW�
NROHUD�� Q\HUL� KDLG�� UHPDWLN�� VDOHVPD�� DLU� PDQL� \DQJ� HQFHU�� GDQ� LPSRWHQ�
�6HSWLDWLQ����������
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3LSHULQ�DGDODK�DONDORLG�SDOLQJ�SHQWLQJ�\DQJ�GLWHPXNDQ�GDODP�EXDK�
GDQ� DNDU�3LSHU� QLJUXP /LQQ�� �ODGD� SXWLK�� GDQ�3LSHU� ORQJXP /LQQ�� �ODGD�
SDQMDQJ�� � \DQJ�PHUXSDNDQ�VXNX�SLSHUDFHDH �=KHQJ�HW DO��������� 3LSHULQ�
MXJD�GLWHPXNDQ�GDODP�EXDK�FDEH�MDZD��3LSHU�UHWURIUDFWXP�9DKO���VHEHVDU�
����� �=XFKUL�� ������ 3LSHU� QLJUXP� /LQQ�� VHULQJ� GLVHEXW� VHEDJDL� ³5DMD�
5HPSDK´� \DQJ� VXGDK� GLHNVSORLWDVL� GL� ,QGLDQ� 6\VWHPV� RI�0HGLFLQH XQWXN�
SHQJREDWDQ�SHQ\DNLW�JDVWURLQWHVWLQDO�GDQ�JDQJJXDQ�SHUQDIDVDQ��*RUJDQL�HW
DO��� ������� � 5DVD� SHGDV� \DQJ� NKDV� GDQ� UDVD� PHQJJLJLW� SDGD� ODGD�
PHQDQGDNDQ� EDKZD� WHUGDSDW� NDQGXQJDQ� SLSHULQ� \DQJ� WLQJJL� GLGDODPQ\D��
3LSHULQ� WHODK� GLPDQIDDWNDQ� XQWXN� EDQ\DN� WXMXDQ� WHUDSHXWLN� GL� PDVD� ODOX�
GDQ� GLDQWLVLSDVL� XQWXN� WHWDS� GHPLNLDQ� GL� PDVD� GHSDQ� �5DWKHU�� �������
3LSHULQ� WHODK� GLODSRUNDQ� PHPLOLNL� DNWLYLWDV� IDUPDNRORJL� VHEDJDL�
DQWLLQIODPDVL�� DQWLNDQNHU� �/X�� ������� LPXQRVXSUHVVDQ�� DQWLPLNREDNWHUL�
�3KLOLSRYD���������GDQ�DNWLYLWDV�DQWLSDUDVLW��6DPXHO��������

*DPEDU����6WUXNWXU�VHQ\DZD�SLSHULQ�
5XPXV� NLPLD� SLSHULQ� DGDODK� &��+��12��� 6UXNWXU� NLPLD� SLSHULQ�

GDSDW��GLOLKDW�SDGD�JDPEDU����.ULVWDO�SLSHULQ�EHUZDUQD�NXQLQJ��ODUXW�GDODP�
HWHU�� HWDQRO�� PHWDQRO�� NORURIRP�� VHGLNLW� ODUXW� GDODP� DLU� �.ROKH�� �������
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5HQWDQJ�WLWLN�OHEXU�SLSHULQ�DGDODK��������R&��$GRVUDNX��������VHGDQJNDQ�
ODUXWDQ�SLSHULQ�GDODP�HWDQRO�PHQ\HUDS�SDQMDQJ�JHORPEDQJ�PDNVLPDO�SDGD�
����QP� �.ROKH��������� 3LSHULQ� DGDODK�SULVPD�EHUNHUXFXW� VDWX� \DQJ�SDGD�
DZDOQ\D�WLGDN�EHUDVD��ODPD�ODPD�WDMDP��SHGDV�PHQJJLJJLW��ELOD�GLKLGUROLVLV�
GHQJDQ�.2+�DNDQ�PHQJKDVLONDQ�NDOLXP�SLSHULQDW� GDQ�SLSHULGLQ�� EHUVLIDW�
QHWUDO�SDGD�NHUWDV� ODNPXV��VHGLNLW� ODUXW�GDODP�DLU����R&����JUDP�SHU�OLWHU�
DLU�� GDQ� WLGDN� ODUXW� GDODP� SHWUROHXP� HWHU�� 6DWX� JUDP� ODUXW� GDODP� ���PO�
DONRKRO�� ����PO� NORURIRP�� GDQ� ���PO� HWHU�� ODUXW� GDODQ� EHQ]HQH� GDQ� MXJD�
DVDP�DVHWDW��6XGDUVRQR�HW�DO��������

3LSHULQ� GLODSRUNDQ� PHPLOLNL HIHN� SHQJKDPEDWDQ� WHUKDGDS�
ELRWUDQVIRUPDVL�REDW�GDQ�HQHUJL�PLWRNRQGULD��3LSHULQ�PHQJKDPEDW�EDQ\DN�
UHDNVL� ELRWUDQVIRUPDVL� REDW� HQ]LPDWLN� �6ULQLYDVDQ�� ������ GDQ� PHPLOLNL�
LPSOLNDVL�SHQWLQJ�WHUKDGDS�DNWLYLWDV�PHWDEROLN�NDUVLQRJHQLN�GDQ�SURGXNVL�
HQHUJL�PLWRNRQGULD��5HDQPRQJNRO�HW�DO���������

3HQHOLWLDQ� PHQJXQJNDSNDQ� EDKZD� SLSHULQ� DGDODK� VDODK� VDWX�
ELRHQKDQFHU \DQJ�GDSDW�GLLVRODVL�GDUL�3LSHU�QLJUXP /LQQ���$FKDU\D�HW DO���
������� 3LSHULQ�PHQLQJNDWNDQ� ELRDYDLODELOLWDV� GDUL� REDW� REDWDQ�.XUNXPLQ�
�6KDLNK� HW DO��� ������� .DUEDPD]HSLQ� �3DWWDQDLN�� ������� $WHQRORO� �6LQJK��
��������)HQLWRLQ��3URSDQRO��7HRILOOLQ��6XOIDGLD]LQ��7HWUDVLNOLQ��%DQR�HW DO���
������ 3LUD]LQDPLG�� &LSURIOR[DFLQ� �%DODNKULVQDQ�� ������� 1HYLUDSLQ�
�.DVLEKDWWD���������1DWULXP�'LNORIHQDN� �3RRMD�HW DO��������� ��$PSLFLOOLQ�
�-DQDNLUDPDQ�� ������� � ,EXSURIHQ� �9HQNDWHVK�� ������� %LRDYDLODELOLWDV�
ULIDPSLVLQ� PHQLQJNDW� VHNLWDU� ���� NDUHQD� SHQJDUXK� SLSHULQ� \DLWX� GDUL�
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����PJ�KLQJJD�����PJ�ULIDPSLVLQ��$WDO���������3LSHULQ�GDSDW�PHQJXUDQJL�
GRVLV��PHPSHUFHSDW�SHQJREDWDQ��PHQJXUDQJL�UHVLVWHQVL�REDW�GDQ�WRNVLVLWDV�
REDW�DWDX�DGYHUVH�GUXJ�UHDFWLRQ�� VHKLQJJD�SHQJREDWDQ�PHQMDGL� OHELK�FRVW�
HIIHFWLYH��/DOD�HW�DO��������

)� $RUWD
3HPEXOXK�GDUDK�\DQJ�PHPEDZD�GDUDK�GDUL�YHQWULNHO�MDQWXQJ��NLUL��

NH� SHULIHU� GLVHEXW� DUWHUL�� $RUWD� GLJRORQJNDQ� VHEDJDL� DUWHUL� WLSH� HODVWLN�
NDUHQD� PHQMDPLQ� DOLUDQ� GDUDK� VHFDUD� VLPXOWDQ �0XWVFKOHU�� ������ GDQ�
PHPEDZD� GDUDK� \DQJ� WHURNVLJHQDVL� NH� SHPEXOXK�SHPEXOXK� NDSLOHU� GL�
VHOXUXK� WXEXK� �&DUROD� �������$RUWD� WHUOHWDN�PHPDQMDQJ�PXODL� GDUL�GDGD�
VDPSDL�NH�GDHUDK�SHULQHDO VHSDQMDQJ�VXPEX�WXODQJ�EHODNDQJ��$RUWD�NHOXDU�
PXODL� GDUL� UXDQJ� GHSDQ� YHQWULNHO� NLUL�� QDLN� VHGLNLW� NH� DWDV� �DVFHQGLQJ�
DRUWD��� PHPEHQWXN� VXDWX� OHQJNXQJDQ� �DUFXV� DRUWD�� NHPXGLDQ� WXUXQ� NH�
EDZDK� PHQXMX� KLDWXV� DRUWD� SDGD� GLDIUDJPD� �GHVFHQGLQJ� DRUWD��
�$EUDPDVRQ��������

*DPEDU����$RUWD��&DUROD��������
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6HFDUD� KLVWRORJLV�� GLQGLQJ� DRUWD� WHUGLUL� GDUL� WLJD� ODSLVDQ�� \DLWX�
LQWLPD��PHGLD� GDQ�DGYHQWLWLD��/DSLVDQ�LQWLPD�WHUGLUL�GDUL�DWDV�VXVXQDQ�VHO�
HQGRWHO� \DQJ�GLNHOLOLQJL� ROHK� VHUDEXW� NRODJHQ�GDQ� VHUDEXW� HODVWLV�� ODSLVDQ�
PHGLD�WHUGLUL�DWDV�MDULQJDQ�LNDW�GDQ�VHO�RWRW�SRORV��3DGD�ODSLVDQ�LQL��WHUGDSDW�
MDULQJDQ� HODVWLV� \DQJ� UDSDW�� VHKLQJJD� DRUWD�PHPSXQ\DL� NHPDPSXDQ� \DQJ�
EHVDU� XQWXN� GLUHQJJDQJNDQ� �&DUROD�� ������� /DSLVDQ� WHUOXDU� DGYHQWLWLD
WHUGLUL� GDUL� VHUDEXW� HODVWLV� GDQ�NRODJHQ� VHUWD� VHGLNLW�PHQJDQGXQJ� VHO� RWRW�
SRORV� �0XWVFKOHU�� ������� 6HEDJDL� NRPSRQHQ� GDUL� VLVWHP� VLUNXODVL� \DQJ�
VDQJDW� EHUSHUDQ� GDODP� PHPSHUWDKDQNDQ� WHNDQDQ� GDUDK� PDNKOXN� KLGXS��
DRUWD� GLOHQJNDSL� GHQJDQ� UHVHSWRU� \DQJ� GLVWLPXODVL� VHFDUD� VSHVLILN� ROHK�
QHXURWUDQVPLWWHU�HQGRJHQ�GHQJDQ�HIHN�\DQJ�VSHVLILN��0XWVFKOHU��������

*� .DQDO�,RQ�&D��
.DQDO� &D�� DGDODK� NDQDO� LRQ� \DQJ� PHQXQMXNDQ� SHUPHDELOLWDV�

VHOHNWLI� � SDGD� LRQ� &D���� .DQDO� &D�� WHUDNWLYDVL� PHUXSDNDQ� MDOXU� XWDPD�
PDVXNQ\D�LRQ�&D�� NH�GDODP�VHO�SDGD�EHUEDJDL�MHQLV�WLSH�VHO�GDQ�PHQJDWXU�
EHUEDJDL� SURVHV� LQWUDVHOXODU� VHO�� VHSHUWL� NRQWUDNVL�� WUDQVNULSVL� JHQ��
SODVWLVLWDV� VLQDSWLN�� GDQ�SHQJHOXDUDQ� KRUPRQ� DWDX� QHXURWUDQVPLWHU��.DQDO�
&D�� MXJD� GLWHPXNDQ� SDGD� RWRW� MDQWXQJ�� RWRW� SRORV�� GDQ� KDPSLU� VHPXD�
MDULQJDQ�HNVLWDEHO��.DQDO�&D�� PHUXSDNDQ�NRPSOHNV�SURWHLQ�\DQJ�WHUVXVXQ�
ROHK� �� DWDX� �� VXEXQLW� \DQJ� EHUEHGD�� \DQJ� GLVDQGL� ROHK� EHEHUDSD� JHQ�
�,NDZDWL�� ������ 3DGD� RWRW� SRORV�� XQWXN� EHUDNVL�� &D�� KDUXV� EHULNDWDQ�
GHQJDQ UHVHSWRUQ\D�� \DLWX� &DOPRGXOLQ�� &DOPRGXOLQ� WLGDN� PHPLOLNL�
DNWLYLWDV� HQ]LP�� 6HWHODK� EHULNDWDQ� GHQJDQ� &D�� DNDQ� PHQMDGL� NRPSOHNV�
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&D���&DOPRGXOLQ�\DQJ�DNWLI�GDQ�PHQJLNDW�SURWHLQ�ODLQ��.RPSOHNV�WHUVHEXW�
PHQJDNWLYDVL� SURWHLQ�NLQDVH� \DQJ� WHUJDQWXQJ�&D���&DOPRGXOLQ�GHSHQGHQW�
SURWHLQ�NLQDVH �&D0�NLQDVH�� 6DODK�VDWX�&D0�NLQDVH�DGDODK�0\RVLQ�/LJKW�
&KDLQ�.LQDVH �0/&.��\DQJ�EHUSHUDQ�GDODP�NRQWUDNVL�RWRW�SRORV��0/&.�
DNDQ�PHQJDNWLINDQ�P\RVLQ�� \DQJ�PHUXSDNDQ� SURWHLQ�PRWRULN� \DQJ� DNDQ�
EHULNDWDQ� GHQJDQ� ILODPHQ� DNWLQ� XQWXN� PHQ\HEDENDQ� NRQWUDNVL�
�,NDZDWL����������3DGD�VDDW�NDQDO�&D�� GLKDPEDW�ROHK�DQWDJRQLV�&D�� EDLN�
LWX� GLKLGURSLULGLQ� PDXSXQ� QRQGLKLGURSLULGLQ�� PH\HEDENDQ� WHUWXWXSQ\D�
NDQDO�&D�� ROHK SHQJKDPEDWDQ DQWDJRQLV�WHUVHEXW��VHKLQJJD�NHDGDDQ�&D��
LQWUDVHO�DNDQ�EHUNXUDQJ� PHQJDNLEDWNDQ�HIHN�LQRWRSLN�QHJDWLI��

*DPEDU����.DQDO�&D�� �&DWWHUDOO��������
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�� .ODVLILNDVL�&D��
3HQJJRORQJDQ�NDQDO�&D�� GLGDVDUNDQ�SDGD�MHQLV�DUXV�&D����$UXV�

&D�� \DQJ� GDSDW� GLUHNDP� SDGD� WLSH� VHO� \DQJ� EHUEHGD� PHPLOLNL�
SHUEHGDDQ� GDODP� VLIDW� ILVLRORJLV� GDQ� IDUPDNRORJLVQ\D�� $UXV� &D��
GLEHGDNDQ�PHQMDGL���MHQLV��\DLWX����,NDZDWL������������
$� 1�W\SH &D�� ��1HXURQDO�

.DQDO� LQL� WHUHNVSUHVL�XWDPDQ\D�SDGD�VH�VDUDI��.DQDO� LQL�GLDNWLYDVL�
ROHK� GHSRODULVDVL� \DQJ� EHVDU� GDQ� XWDPDQ\D� EHUSHUDQ� GDODP�
SHOHSDVDQ� QHXURWUDQVPLWWHU� SDGD� XMXQJ� VDUDI�� PHQJLQLVLDVL�
WUDQVPLVL�VDUDI��GDQ�PHPHGLDVL�PDVXNQ\D�&D�� NH�GDODP�EDGDQ�VHO�
GDQ� GHQGULW��.DQDO� WLSH� LQL� WLGDN� GLSHQJDUXKL� ROHK� REDW� DQWDJRQLV�
&D�� WLSH�/��WHWDSL�GDSDW�GLEORN�ROHK�WRNVLQ�WHUWHQWX�GDUL�NHRQJ�DWDX�
ODED�± ODED��

%� /�W\SH &D����ORQJ�RSHQ�WLPH
.DQDO� LQL� GLDNWLYDVL� ROHK� GHSRODULVDVL� \DQJ� EHVDU� GDQ� GDSDW� WHWDS�
WHUEXND�VDPSDL�DJDN�ODPD�VHEHOXP�NHPXGLDQ�LQDNWLI������P�V�DWDX�
OHELK���.DQDO�LQL�EDQ\DN�GLMXPSDL�SDGD�RWRW�MDQWXQJ��VHO�RWRW�SRORV��
GDQ� HQGRNULQ��%HUSHUDQ� GDODP� LQLVLDVL� NRQWUDNVL� GDQ� VHNUHVL� VHUWD�
GDSDW� GLEORN� ROHK� REDW� DQWDJRQLV� &D�� VHSHUWL� GLKLGURSLULGLQ��
IHQLODONLODPLQ��GDQ�EHQ]RWLD]HSLQ��

&� 3�W\SH &D��
.DQDO� LQL�PHPLOLNL� VLIDW� GDQ� SHUDQ� \DQJ� VDPD�GHQJDQ�NDQDO� &D��
WLSH�1��
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'� 5�W\SH�&D��
,QIRUPDVL�XQWXN�NDQDO� LQL�PDVLK� VDQJDW� VHGLNLW��+DQ\D�GLVHEXWNDQ�
PHPLOLNL� NHVDPDDQ� VLIDW� GHQJDQ� WLSH� 1� \DQJ� PHPHUOXNDQ�
GHSRODULVDVL�\DQJ�NXDW�XQWXN�DNWLYDVLQ\D��

(� 7�W\SH�&D��� WLQ\���WUDQVLHQW�FXUUHQW�
.DQDO� LQL� GDSDW� GLDNWLYDVL� ROHK� GHSRODULVDVL� \DQJ� NHFLO� GDQ� MXJD�
WHUMDGL� VHFDUD� VLQJNDW�� .DUHQD� LWX�� NDQDO� LQL� GLVHEXW� VHEDJDL� /RZ�
9ROWDJH�± $FWLYDWHG���/9$���FKDQQHO��

3DGD� SHUNHPEDQJDQ� EHULNXWQ\D�� VHSHUWL� KDOQ\D� NDQDO� 1D��
SHQDPDDQ�NDQDO�&D�� GLGDVDUNDQ�SDGD�QRPHNODWXU�\DQJ�GLDGRSVL�GDUL�
QRPHNODWXU� NDQDO� .�� 3DGD� QRPHNODWXU� LQL�� KLQJJD� VDDW� LQL� NDQDO�
&D��GLEHGDNDQ�PHQMDGL���� LVRIURP�\DQJ� WHUEDJL�GDODP� WLJD�NHOXDUJD��
\DLWX�&DY���&DY���GDQ�&DY���-HQLV�NDQDO�&D����PDFDP�DUXV�� ORNDOLVDVL��
DQWDJRQLV�VSHVLILN��VHUWD�IXQJVL�VHOXOHUQ\D�GDSDW�GLOLKDW�SDGD�WDEHO���

6HFDUD� IDUPDNRORJL�� VLIDW�VLIDW� NHWLJD� NHOXDUJD� NDQDO� &D��
VDQJDW�EHUEHGD��.DUHQD�ORNDVLQ\D�\DQJ�EDQ\DN�EHUDGD�GL�RWRW�MDQWXQJ��
NDQDO� &D�� WLSH�&DY��PHUXSDNDQ� WDUJHW�PROHNXOHU� GDUL� REDW� SHPEORN�
NDQDO� &D�� \DQJ� EDQ\DN� GLJXQDNDQ� GDODP� WHUDSL� SHQ\DNLW�
NDUGLRYDVNXOHU��.HOXDUJD�&DY��UHODWLI�WLGDN�VHQVLWLI�WHUKDGDS�REDW�REDW�
JRORQJDQ� GLKLGURSLULGLQ�� WHWDSL� GLEORN� VHFDUD� VSHVLILN� ROHK� EHEHUDSD�
MHQLV� WRNVLQ� \DQJ� EHUDVDO� GDUL� VLSXW� ODXW� GDQ� NHRQJ�� .HOXDUJD� NDQDO�
&DY�� DWDX�7�W\SH WHUOLEDW�GDODP�EHEHUDSD� MHQLV�JDQJJXDQ� MDQWXQJ�GDQ�



��

MHQLV� HSLOHSVL� WHUWHQWX�� NKXVXVQ\D� HSLOHSVL� MHQLV� SHWLW� PDO �DEVHQFH�
VHL]XUH���,NDZDWL��������

7DEHO����.ODVLILNDVL�NDQDO�LRQ�&D�� �&DWWHUDOO��������
-HQLV�
.DQDO

0DFDP�
$UXV /RNDOLVDVL $QWDJRQLV��

6SHVLILN )XQJVL�6HOXOHU

&DY��� / 2WRW�UDQJND
'LKLGURSLULGLQ��
)HQLODONLODPLQ��
%HQ]RWLD]HSLQ

(NVLWDVL�GDQ�
NRQWUDNVL

&DY��� /
2WRW�MDQWXQJ��
VHO�HQGRNULQ��
EDGDQ�VHO�VDUDI�
GDQ�GHQGULW�
SURNVLPDO

'LKLGURSLULGLQ��
)HQLODONLODPLQ��
%HQ]RWLD]HSLQ

(NVLWDVL�± NRQWUDNVL��
SHOHSDVDQ�KRUPRQ��
UHJXODVL�WUDQVNULSVL��
LQWHJULWDV�VLQDSWLN

&DY��� /
6HO�HQGRNULQ��
EDGDQ�VHO�VDUDI�
GDQ�GHQGULW

'LKLGURSLULGLQ��
)HQLODONLODPLQ��
%HQ]RWLD]HSLQ

3HOHSDVDQ�KRUPRQ��
UHJXODVL�WUDQVNULSVL��
LQWHJULWDV�VLQDSWLN

&DY��� / 5HWLQD %HOXP�$GD
3HOHSDVDQ�
QHXURWUDQVPLWWHU�
GDUL�VHO�ELSRODU

&DY��� 3��4 8MXQJ�VDUDI�GDQ�
GHQGULW

ȍ�$JDWRNVLQ�
,9�$

3HOHSDVDQ�
QHXURWUDQVPLWWHU��
PDVXNQ\D�&D�NH�
GHQGULW

&DY��� 1 8MXQJ�VDUDI�GDQ�
GHQGULW

ȍ�&RQRWR[LQ�
*9,$

3HOHSDVDQ�
QHXURWUDQVPLWWHU��
PDVXNQ\D�&D�NH�
GHQGULW

&DY��� 5 %DGDQ�VHO VDUDI
GDQ�GHQGULW 6Q[ ± ��� 5HSHWLWLYH ILULQJ

&DY ��� 7
%DGDQ�VHO�VDUDI��
GHQGULW� GDQ VHO
RWRW�MDQWXQJ

7LGDN�$GD
3LFXDQ�GHQ\XW�
MDQWXQJ� SLFXDQ
VDUDI�EHUXODQJ

&DY ��� 7
%DGDQ�VHO�VDUDI��
GHQGULW� GDQ VHO
RWRW�MDQWXQJ

7LGDN�$GD
3LFXDQ�GHQ\XW�
MDQWXQJ� SLFXDQ
VDUDI�EHUXODQJ

&DY ��� 7 %DGDQ VHO VDUDI
GDQ�GHQGULW 7LGDN�$GD 3LFXDQ�GHQ\XW�

MDQWXQJ� SLFXDQ
VDUDI�EHUXODQJ



��

+� ,QWHUDNVL�2EDW�GHQJDQ�5HVHSWRU
�� 2EDW�$JRQLV�GDQ�$QWDJRQLV

2EDW� DJRQLV� EHULNDWDQ� GHQJDQ� VXDWX� FDUD� XQWXN� PHPDFX�
UHVHSWRU�VHFDUD�ODQJVXQJ�DWDX�WLGDN�ODQJVXQJ�KLQJJD�PHPEHULNDQ�HIHN��
3DGD�EHEHUDSD�UHVHSWRU��PHNDQLVPH�\DQJ�WHUMDGL�PHODOXL�VDWX�PROHNXO�
\DQJ� EHULNDWDQ� SDGD� UHVHSWRU� VHKLQJJD� PHPEHULNDQ� HIHN� ODQJVXQJ��
8QWXN� UHVHSWRU� ODLQ� KDUXV� EHULNDWDQ� GHQJDQ� VDWX� DWDX� OHELK� PROHNXO�
SDVDQJDQ� �FRXSOLQJ� PROHFXOH�� \DQJ� WHUSLVDK� GHQJDQ� PROHNXO� \DQJ�
PHPEHULNDQ HIHN��.DW]XQJ��������

2EDW� DQWDJRQLV� EHNHUMD� GHQJDQ� FDUD� PHQJKDPEDW� UHVHSWRU�
EHULNDWDQ�GHQJDQ�PROHNXO�ODLQ��0LVDOQ\D��DQWLKLVWDPLQ�EHNHUMD�GHQJDQ�
FDUD�PHQ\HNDW�UHVHSWRU�KLVWDPLQ�VHKLQJJD�WLGDN�GDSDW�EHULNDWDQ�GHQJDQ�
KLVWDPLQ� DWDX� DJRQLV� VHUXSD� \DQJ� GDSDW� EHULNDWDQ� SDGD� UHVHSWRU�
WHUVHEXW��&RQWRK� ODLQQ\D��SHQ\HNDW� UHVHSWRU� DVHWLONROLQ� VHSHUWL� DWURSLQ�
\DQJ� PHQJKDPEDW� MDODQ� PDVXN� DVHWLONROLQ� SDGD� UHVHSWRUQ\D�� =DW�]DW�
DQWDJRQLV�VHSHUWL�LQL�PHQJXUDQJL�HIHN�GDUL�KLVWDPLQ�PDXSXQ�DVHWLONROLQ�
�.DW]XQJ��������

�� +XEXQJDQ�.RQVHQWUDVL�2EDW�GHQJDQ�5HVSRQ
'DODP� SHQJRQWURODQ� VLVWHP� LQ� YLWUR�� KXEXQJDQ� DQWDUD�

NRQVHQWUDVL� REDW� GDQ� HIHNQ\D� GDSDW� GLMHODVNDQ� VHFDUD� PDWHPDWLN��
+XEXQJDQ�DQWDUD�NRQVHQWUDVL�GDQ�HIHN�REDW�GLMHODVNDQ�ROHK�VXDWX�NXUYD�
KLSHUEROD�GHQJDQ�SHUVDPDDQ�VHEDJDL�EHULNXW��

� ൌ ሺா௠௔௫ሻ ൈ ஼
஼ ା ா஼ఱబ ««««««����



��

'DODP� SHUVDPDDQ� �� (�PHUXSDNDQ� HIHN� \DQJ� GLKDVLONDQ� SDGD�
NRQVHQWUDVL�&� (PD[�PHXSDNDQ�UHVSRQ�PDNVLPDO�\DQJ�GLKDVLONDQ�REDW�
GDQ� (&�� PHUXSDNDQ� NRQVHQWUDVL� REDW� \DQJ� PHQJKDVLONDQ� ���� HIHN�
PDNVLPDO� 1LODL� (&�� GDSDW� GLJXQDNDQ� XQWXN� PHQFDUL� SDUDPHWHU�
DILQLWDV� DJRQLV� WHUKDGDS� UHVHSWRU� �S'���� 1LODL� S'�� DGDODK� PLQXV�
ORJDULWPD� GDUL� (&��� 6HPDNLQ� EHVDU� QLODL� S'�� VHPDNLQ� EHVDU� DILQLWDV�
DJRQLV�WHUKDGDS�UHVHSWRU�

'HQJDQ� DGDQ\D� VXDWX� DQWDJRQLV� SDGD� VLVWHP�� NXUYD� KXEXQJDQ�
NRQVHQWUDVL� DJRQLV� GHQJDQ� UHVSRQ� DNDQ� EHUXEDK�� 3DGD� DQWDJRQLV�
NRPSHWLWLI��NXUYD� DNDQ�EHUJHVHU�NH�NDQDQ��6HGDQJNDQ�SDGD�DQWDJRQLV�
QRQNRPSHWLWLI�� NXUYD� DNDQ� EHUJHVHU� NH� EDZDK� �(PD[ WXUXQ��� 8QWXN�
PHQHQWXNDQ� VLIDW� NRPSHWLWLI� GDUL� VXDWX� DQWDJRQLV� GDSDW� GLJXQDNDQ�
SHUVDPDDQ� 6FKLOG \DQJ� EHUXSD� SHUVDPDDQ� JDULV� OXUXV�� GLWXQMXNNDQ�
GHQJDQ�SHUVDPDDQ�����

��� ቀ ୅ᇲ
୅ିଵቁ ൌ ��� ሾ�ሿ െ ��� �� ����������������

.HWHUDQJDQ��
�$¶�$� ��5DVLR�NRQVHQWUDVL�(&�� GHQJDQ�SHQJDUXK�DQWDJRQLV
>%@ ��NRQVHQWUDVL�DQWDJRQLV
.% ��NRQVWDQWD�GLVRVLDVL�HNXLOLEUXP

3HUVDPDDQ� WHUVHEXW� PHUXSDNDQ� VXDWX� SHUVDPDDQ� JDULV� OXUXV�
GHQJDQ�<� �ORJ��$¶�$�± ���GDQ�; �ORJ�>%@��6LIDW�NRPSHWLWLI�GDUL�VXDWX�
DQWDJRQLV�GLOLKDW�GDUL�VORSH SDGD�VXPEX�;��/RJ�>%@��1LODL�VORSH VXDWX�
DQWDJRQLV�NRPSHWLWLI�DGDODK�PHQGHNDWL����VDWX���-DQNRYLF�HW DO���������



��

�� ,NDWDQ�\DQJ�WHUOLEDW�SDGD�LQWHUDNVL�2EDW�5HVHSWRU
5HVSRQ� ELRORJLV� PHUXSDNDQ� DNLEDW� DGDQ\D� LQWHUDNVL� PROHNXO�

REDW� GHQJDQ� JXJXV� IXQJVLRQDO� PROHNXO� UHVHSWRU�� ,QWHUDNVL� LQL� GDSDW�
WHUMDGL�NDUHQD�NHNXDWDQ�LNDWDQ�NLPLD�WHUWHQWX��6LVZDQGRQR���������

3DGD� XPXPQ\D� LNDWDQ� REDW�UHVHSWRU� EHUVLIDW� UHYHUVLEOH
VHKLQJJD� REDW� VHJHUD� PHQLQJJDONDQ� UHVHSWRU� ELOD� NDGDU� REDW GDODP�
FDLUDQ�OXDU�VHO�PHQXUXQ��8QWXN�LQL��LNDWDQ�\DQJ�WHUOLEDW�SDGD�LQWHUDNVL�
REDW�UHVHSWRU� KDUXV� UHODWLI OHPDK� WHWDSL� PDVLK� FXNXS� NXDW� XQWXN�
EHUNRPSHWLVL� GHQJDQ� ODLQ�ODLQ� LNDWDQ� GHQJDQ� VLVL� NHKLODQJDQ�
�6LVZDQGRQR��������

3DGD� LQWHUDNVL� REDW� GHQJDQ� UHVHSWRU�� VHQ\DZD� GDSDW�
PHQJJDEXQJNDQ�EHEHUDSD�LNDWDQ�\DQJ�OHPDK��VHSHUWL� LNDWDQ KLGURJHQ��
LRQ�� YDQ� GHU� ZDDOV� VHKLQJJD� WRWDO� PHQJKDVLONDQ� LNDWDQ� \DQJ� FXNXS�
VWDELO��6LVZDQGRQR��������
�� ,NDWDQ�.RYDOHQ

,NDWDQ� NRYDOHQ� WHUEHQWXN� ELOD� DGD� GXD� DWRP� VDOLQJ�
PHQJJXQDNDQ� VHSDVDQJ� HOHNWURQ� VHFDUD� EHUVDPD�VDPD�� ,NDWDQ�
NRYDOHQ�PHUXSDNDQ�LNDWDQ�NLPLD�\DQJ�SDOLQJ�NXDW�GHQJDQ�UDWD�UDWD�
��� NFDO�PRO��'HQJDQ�NHNXDWDQ� LNDWDQ� \DQJ� WLQJJL� LQL�� SDGD� VXKX�
QRUPDO� LNDWDQ�EHUVLIDW� WDN� WHUSXOLKNDQ�GDQ�KDQ\D�GDSDW�SHFDK�ELOD�
DGD� SHQJDUXK� NDWDOLVDWRU� HQ]LP� WHUWHQWX�� ,NDWDQ� REDW�UHVHSWRU�
PHODOXL� LNDWDQ�NRYDOHQ�PHQJKDVLONDQ�NRPSOHNV�\DQJ�FXNXS�VWDELO�
�6LVZDQGRQR��������



��

�� ,NDWDQ�+LGURJHQ
,NDWDQ�KLGURJHQ�DGDODK�VXDWX� LNDWDQ�DQWDUD�DWRP�+�GHQJDQ�

DWRP� ODLQ� \DQJ� EHUVLIDW� HOHNWURQHJDWLI� GDQ� PHPSXQ\DL� VHSDVDQJ�
HOHNWURQ�EHEDV�GHQJDQ�RNWHW�OHQJNDS�VHSHUWL�2��1��GDQ�)��NHNXDWDQ�
LNDWDQ�KLGURJHQ�EHUYDULDVL�DQWDUD�����NFDO�PRO �6LVZDQGRQR���������
.DUHQD� LNDWDQ� KLGURJHQ� PXGDK� SHFDK�� LNDWDQ� WHUVHEXW�
PHPXQJNLQNDQ� WHUGLVRVLDVLQ\D� NRPSOHNV� REDW�UHVHSWRU� �)R\H�
������

�� ,NDWDQ�,RQ
,NDWDQ� LRQ� DGDODK� LNDWDQ� \DQJ� GLKDVLONDQ� ROHK� GD\D� WDULN�

PHQDULN� HOHNWURVWDWLN� DQWDUD� LRQ�LRQ� \DQJ�PXDWDQQ\D� EHUODZDQDQ��
.HNXDWDQ� WDULN�PHQDULN� DNDQ� VHPDNLQ�EHUNXUDQJ� MLND� MDUDN� DQWDUD�
LRQ� VHPDNLQ� MDXK� GDQ� SHQJXUDQJDQ� WHUVHEXW� EHUEDQGLQJ� WHUEDOLN�
GHQJDQ� MDUDNQ\D�� 2EDW� \DQJ�PHQJDQGXQJ� JXJXV� NDWLRQ� SRWHQVLDO�
PDXSXQ� DQLRQ� SRWHQVLDO� GDSDW� PHPEHQWXN� LNDWDQ� LRQ� GHQJDQ�
JXJXV�JXJXV� UHVHSWRU� DWDX� SURWHLQ� \DQJ� PXDWDQQ\D� EHUODZDQDQ�
�6LVZDQGRQR� ������

�� ,NDWDQ�+LGURIRE
.HEDQ\DNDQ�PROHNXO�REDW�PHPLOLNL�EDJLDQ�QRQSRODU��JXJXV�

DULO�GDQ�DONLO���*XJX�DONLO�\DQJ�PHQJDQGXQJ�PROHNXO�KLGURNDUERQ�
WLGDN� ODUXW� GDODP� DLU�� +DO� LQL� NDUHQD� NHWLGDNPDPSXDQQ\D�
PHPEHQWXN�LNDWDQ�KLGURJHQ�GHQJDQ�PROHNXO�DLU��6HKLQJJD�PROHNXO�
DLU� PHQMDGL� OHELK� WHUVXVXQ� GLVHNLWDU� PROHNXO� KLGURNDUERQ�
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PHPEHQWXN� DQWDU� PXND� SDGD� WLQJNDW� PROHNXO�� \DQJ� GDSDW�
GLEDQGLQJNDQ� GHQJDQ� SHUEDWDVDQ� JDV�FDLUDQ�� 3HQLQJNDWDQ� VWUXNWXU�
SHODUXW� \DQJ� GLKDVLONDQ� LWX� PHPEXDW� WLQJNDW� SHQDWDDQ� OHELK�
VHPSXUQD� GDODP� VLVWHP� WHUVHEXW� GLEDQGLQJNDQ� GHQJDQ� \DQJ�
WHUGDSDW� GDODP� DLU�� VHKLQJJD� PHQJDNLEDWNDQ� HQWURSL PHQMDGL�
KLODQJ��)R\H��������

%LOD� VWUXNWXU� KLGURNDUERQ� PROHNXO� REDW� LQL� EHUJDEXQJ�
GHQJDQ� VWUXNWXU� KLGURNDUERQ� UHVHSWRU�� PHUHND� DNDQ� ³PHUHPDV´�
PROHNXO� DLU� \DQJ� WHUVXVXQ� UDSL� GLDQWDUD� VWUXNWXU� WHUVHEXW�� .DUHQD�
DLU� \DQJ� GLGHVDN� WDGL� WLGDN� ODJL� PHUXSDNDQ� EDJLDQ� GDHUDK�
SHUEDWDVDQ�� PDND� NRPSOHNV� REDW�UHVHSWRU� WHUVHEXW� NHPEDOL� SDGD�
VWUXNWXU� \DQJ� NXUDQJ� WHUVXVXQ� GDQ� KDVLOQ\D� DGDODK� SHQDPEDKDQ�
HQWURSL��3HUXEDKDQ�LQL�FXNXS�PHQJXUDQJL�HQHUJL EHEDV�SDGD�VLVWHP�
WHUVHEXW�� 3HQJJDEXQJDQ� GHPLNLDQ� GLVHEXW� LNDWDQ� KLGURIRE�
�1RJUDG\��������

,NDWDQ�KLGURIRE�GHPLNLDQ�GDSDW�PHQMDGL�SHQ\HEDE�VHEDJLDQ�
EHVDU� SHQDULNDQ� EDQ\DN� REDW� NH� UHVHSWRU�� ,NDWDQ� LQL� PHUXSDNDQ�
MHQLV� LNDWDQ� LUUHYHUVLEOH \DQJ� PHPXQJNLQNDQ� SHOHSDVDQ� REDW�
�)R\H��������



��

�� ,NDWDQ�YDQ�GHU�ZDDOV
,NDWDQ� YDQ� GHU� ZDDOV� PHUXSDNDQ� NHNXDWDQ� WDULN� PHQDULN�

DQWDU� PROHNXO� DWDX� DWRP� \DQJ� WLGDN� EHUPXDWDQ� �6LVZDQGRQR��
�������,NDWDQ�YDQ�GHU�ZDDOV�WHUGDSDW�GLDQWDUD�VHPXD�DWRP��EDKNDQ�
DWRP� JDV� PXOLD� GDQ� GLGDVDUNDQ� DWDV� NHWHUSRODUDQ�SHQJLPEDVDQ�
DVLPHWUL� GDODP� DZDQ� HOHNWRUQ� DWRP� ROHK� LQWL� DWRP� WHWDQJJDQ\D�
�1RJUDG\�� ������� 0HVNLSXQ� VHFDUD� LQGLYLGX� OHPDK�� WHWDSL� KDVLO
SHQMXPODKDQ�LNDWDQ�YDQ�GHU�ZDDOV�PHUXSDNDQ�IDNWRU�SHQJLNDW�\DQJ�
FXNXS�EHUPDNQD��6LVZDQGRQR��������

,� 3HUFREDDQ�GHQJDQ�2UJDQ�7HULVRODVL
3HUFREDDQ� PHQJJXQDNDQ� RUJDQ� WHULVRODVL� VDQJDW� SHQWLQJ� XQWXN�

PHQJHYDOXDVL�DNWLYLWDV� IDUPDNRORJL� �GDUL�REDW�GDODP�UHVHSWRU�� NDQDO��GDQ�
HQ]LP�GDUL�VHEXDK�MDULQJDQ��2UJDQ�WHULVRODVL�GLSDVDQJ�SDGD�FKDPEHU \DQJ�
PHUXSDNDQ� EDJLDQ� GDUL� RUJDQ� EDWK GDQ� GLSHUWDKDQNDQ� DJDU� WHWDS� KLGXS�
VHODPD� EHEHUDSD� MDP�� PHPXQJNLQNDQ� SHQHOLWLDQ� VHFDUD� WHUSHULQFL�
PHQJHQDL� REDW� DWDX� SHUODNXDQ� \DQJ� GLEHULNDQ� SDGD� MDULQJDQ� PHODOXL�
UHVSRQ�UHVSRQ�IXQJVLRQDO��

3HUFREDDQ� PHQJJXQDNDQ� RUJDQ� WHULVRODVL� GLJXQDNDQ� XQWXN�
PHQJDQDOLVD� KXEXQJDQ� GRVLV�UHVSRQ� VXDWX� VHQ\DZD� REDW�� :DODXSXQ�
EHEHUDSD� � PHWRGH� WLQJNDW� PROHNXOHU� WHODK� WHUVHGLD� XQWXN� PHPSHODMDUL�
UHVSRQ�VHOXOHU�VXDWX�REDW��QDPXQ�PHWRGH�RUJDQ�WHULVRODVL�PDVLK�GLDQJJDS�
VHEDJDL� PHWRGH� \DQJ� EDLN� XQWXN� PHQHOXVXUL� DNWLYLWDV� IDUPDNRORJL� VXDWX�
REDW��/XOOPDQQ�HW�DO���������
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3HUXEDKDQ�SHUXEDKDQ�\DQJ�WHUMDGL�SDGD�WLQJNDW�MDULQJDQ�DWDX�RUJDQ�
NDUHQD�SHQJDUXK�VXDWX�VHQ\DZD�NLPLD�GDSDW�GLSHODMDUL�OHELK�PHQGDODP�GDQ�
DNXUDW�GHQJDQ�FDUD�PHQJLVRODVL�VXDWX�RUJDQ�DWDX�MDULQJDQ�GDUL�VXDWX�VLVWHP�
ILVLRORJLV�� 6HEDJDL� FRQWRK�� VHQ\DZD� YDVRNRQVWULNWRU� GDSDW� GLXNXU�
DNWLYLWDVQ\D� GHQJDQ� PHQJJXQDNDQ� EHEHUDSD� EDJLDQ� SHPEXOXK� GDUDK�
WHULVRODVL�� VHSHUWL� YHQD� SRUWDO DWDX� YHQD� VDSKHQRXV�� PHVHQWULF� DUWHUL�
FRURQHU GDQ�DUWHUL� EDVLOHU��2UJDQ� DWDX� EDJLDQ� RUJDQ� \DQJ� GLLVRODVL� DNDQ�
PDPSX�WHWDS�EHUWDKDQ�KLGXS�VHODPD�EHEHUDSD�MDP�GL�OXDU�WXEXK�MLND�RUJDQ�
GLNRQGLVLNDQ� WHWDS� EHUDGD� GDODP� OLQJNXQJDQ� ILVLRORJLVQ\D�� \DLWX� GHQJDQ�
FDUD� SHPEHULDQ� FDLUDQ� ILVLRORJLV� GDODP� WHPSHUDWXU� \DQJ� VHVXDL�� DVXSDQ�
RNVLJHQ� GDQ� QXWULHQ� \DQJ� WHSDW� GDUL� OXDU�� 5DQJVDQJDQ� ILVLRORJLV� GDQ�
IDUPDNRORJLV� WHUKDGDS� RUJDQ� WHULVRODVL� VHODQMXWQ\D� GDSDW� WHUFDWDW� GHQJDQ�
PHQJJXQDNDQ� DODW� SHUHNDP� \DQJ� WHSDW�� (IHN� NRQWUDNVL� SHPEXOXK� GDUDK�
DNDQ�WHUFDWDW�GHQJDQ�PHQJNRQGLVLNDQ�SHPEXOXK�GDUDK�GHQJDQ�EDQWXDQ�GXD�
SHQMHSLW� SHQDKDQ� VHGHPLNLDQ� UXSD� GDODP� DODW� RUJDQ� WHULVRODVL� GHQJDQ�
VHGLNLW�GLEHUL�WHNDQDQ��/XOOPDQQ�HW�DO���������

3HUFREDDQ� GHQJDQ� PHQJJXQDNDQ� RUJDQ� WHULVRODVL� PHPLOLNL�
EHEHUDSD�NHXQWXQJDQ��GLDQWDUDQ\D�DGDODK�VHEDJDL�EHULNXW��/XOOPDQQ�HW DO���
�������

�� .RQVHQWUDVL�REDW�SDGD�MDULQJDQ�ELVD�GLNHWDKXL�GHQJDQ�SDVWL�
�� 6LVWHP� REDW� WHULVRODVL� EHUVLIDW� OHELK� VHGHUKDQD�� VHKLQJJD� DGDQ\D�

NHPXGDKDQ�GDODP�PHQJDPDWL�KXEXQJDQ�UDQJVDQJDQ�GDQ�UHVSRQ�



��

�� -LND� GLEDQGLQJNDQ� GHQJDQ� HIHN� \DQJ� WHUMDGL� NHWLND�PHQJJXQDNDQ�
RUJDQLVPH� XWXK�� PHWRGH� RUJDQ� WHULVRODVL� VDQJDW� PHPXQJNLQNDQ�
XQWXN� PHQJKLQGDUL� HIHN� NRPSHQVDVL� \DQJ� DNDQ�PHQJXUDQJL� HIHN�
PHQFDSDL�VHSDUXKQ\D�

�� 0HWRGH�RUJDQ� WHULVRODVL�PHPSXQ\DL�NHPDPSXDQ�XQWXN�PHQJXNXU�
HIHN�PLQLPXP� VDPSDL� GHQJDQ� HIHN� LQWHQVLWDV�PDNVLPXP��+DO� LQL�
WLGDN�VHSHQXKQ\D�GDSDW�GLODNXNDQ�NHWLND�PHQJJXQDNDQ�RUJDQLVPH�
XWXK�� VHSHUWL� HIHN� NURQRWURSLN� QHJDWLI� GDUL� VXDWX� REDW� WLGDN� ELVD�
GLODQMXWNDQ� VDPSDL� SDGD� HIHN� PDNVLPXPQ\D�� NDUHQD� DNDQ�
PHQJDNLEDWNDQ� EHUKHQWLQ\D� GHQ\XW� MDQWXQJ� �FDUGLDF� DUUHVW�� SDGD�
RUJDQLVPH�KLGXS�VHKLQJJD�KDO�LQL�WLGDN�ELVD�GLODNXNDQ��
%HEHUDSD�NHOHPDKDQ�SHUFREDDQ�GHQJDQ�RUJDQ�WHULVRODVL��/XOOPDQQ��

HW DO���������1LHPH\HU�����������
�� .HUXVDNDQ�MDULQJDQ VHODPD�SHPEHGDKDQ�WLGDN�GDSDW�GLKLQGDUNDQ�
�� +LODQJQ\D�UHJXODVL�ILVLRORJLV�GDUL�IXQJVL�RUJDQ�WHULVRODVL�
�� /LQJNXQJDQ� ILVLRORJLV� EXDWDQ� WLGDN� VHSHQXKQ\D� VDPD� GHQJDQ�

FDLUDQ�ILVLRORJLV�GDODP�WXEXK��
�� 7LGDN�GDSDW�GLJXQDNDQ�SDGD�SHQHOLWLDQ�\DQJ�PHPEXWXKNDQ�ZDNWX�

SHQJDPDWDQ� \DQJ� UHODWLI� ODPD�� VHEDJDL� FRQWRK� SUHSDUDW� SDUX�SDUX�
GDODP�DODW�RUJDQ�WHULVRODVL�KDQ\D�PDPSX�EHUWDKDQ�KLGXS�VHODPD���
MDP�



��

-� 0ROHFXODU�GRFNLQJ
0ROHFXODU�GRFNLQJ DGDODK�PHWRGH�NRPSXWDVL�\DQJ�EHUWXMXDQ�XQWXN�

PHQLUX� SHULVWLZD� LQWHUDNVL� OLJDQ� GDQ� SURWHLQ� WDUJHW� �0RWLHMXQDV�� � �������
'L�GDODP�SHQDPEDWDQ�PROHNXO��PROHNXO�OLJDQ�GLWDPEDWNDQ�SDGD�VLWXV�DNWLI�
DWDX� VLWXV� WDPEDW� GDUL VXDWX� SURWHLQ� \DQJ� VHGDQJ� GLDP� �VWDWLN��� GHQJDQ�
PHQ\HUWDNDQ�PROHNXO�FR�IDFWRU�GDQ�+�2�GL�GDODPQ\D�DWDX�WLGDN��'DUL�VLQL��
GLSHUROHK�GDWD�PHQJHQDL�SRVLVL�GDQ�RULHQWDVL�OLJDQ�OLJDQ�LWX�GL�GDODP�VLWXV�
DNWLI� DWDX� VLWXV� WDPEDW� WHUVHEXW�� 'DUL� GDWD� LQL�� GDSDW� GLVLPSXONDQ� JXJXV�
JXJXV� IXQJVLRQDO� OLJDQ� \DQJ� SHQWLQJ� XQWXN� LQWHUDNVLQ\D�� VHKLQJJD� WLGDN�
EROHK�GLKLODQJNDQ�GDQ�JXJXV�JXJXV�IXQJVLRQDOQ\D�\DQJ�GDSDW�GLWLQJNDWNDQ�
NHNXDWDQ� LQWHUDNVLQ\D�� ,QIRUPDVL� LQL� PHQMDGL� SHWXQMXN� XQWXN� PRGLILNDVL�
OLJDQ�WHUVHEXW��'HQJDQ�DGDQ\D�SHWXQMXN�WHUVHEXW��PRGLILNDVL� OLJDQ�GDQ�XML�
LQ� YLWUR WXUXQDQ�WXUXQDQQ\D� GDSDW� EHUODQJVXQJ� VHFDUD� HILVLHQ�� ,QWHUDNVL�
OLJDQ�GHQJDQ�SURWHLQ�GL�DWDV�WHUMDGL�KDQ\D�DSDELOD�WHUGDSDW�NHFRFRNDQ��ILW�
EHQWXN�GDQ�YROXPH�GL�DQWDUD�PROHNXO�OLJDQ�GDQ�VLWXV�DNWLI�DWDX�VLWXV�WDPEDW�
SURWHLQ� WHUVHEXW� �0RWLHMXQDV�� ������� 6HODLQ� LWX�� JXJXV�JXJXV� IXQJVLRQDO�
SDGD�PROHNXO�OLJDQ�LWX�KDUXV�EHUDGD�SDGD�SRVLVL�\DQJ�PHPDGDL�GDUL�DVDP�
DVDP�DPLQR�\DQJ�PHQMDGL�SDVDQJDQQ\D�SDGD�VLWXV�DNWLI�DWDX�VLWXV� WDPEDW�
WHUVHEXW� �6FKQHLGHU�� �������.HFRFRNDQ� GL� DQWDUD�PROHNXO� OLJDQ� GDQ� VLWXV�
DNWLI� DWDX� VLWXV� WDPEDW� SURWHLQQ\D� DGDODK� GHPLNLDQ� VSHVLILN�� EDJDLNDQ�
NHFRFRNDQ� OXEDQJ� NXQFL� GHQJDQ� DQDN� NXQFLQ\D� �ORFN� DQG� NH\��
�0RWLHMXQDV�� ������� 8QWXN� PHQXMX� NHFRFRNDQ� LQL�� VLWXV� DNWLI� DWDX� VLWXV�
WDPEDW�PHQGHVDN� �PHQJLQGXNVL�� SHQJXEDKDQ�NRQIRUPDVL� OLJDQ� �)RORSSH��
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������0RWLHMXQDV���������3DGD�VDDW�NHFRFRNDQ�WHUFDSDL��PDND�NRQIRUPDVL�
\DQJ� GLDQXW� ROHK� PROHNXO� OLJDQ� GLQDPDNDQ� NRQIRUPDVL� ELRDNWLI�
�6FKQHLGHU���������8QWXN�UDQJNDLDQ�SRVLVL�JXJXV�IXQJVLRQDO�\DQJ�SHQWLQJ�
GDUL� OLJDQ� SDGD� NRQIRUPDVL� ELRDNWLI� LWX� GLQDPDNDQ� IDUPDNRIRU� �$OYDUH]��
������

.� /DQGDVDQ�7HRUL
3LSHULQ�DGDODK�DONDORLG�\DQJ�PHQ\HQJDW�\DQJ�GLLVRODVL�GDUL�VSHVLHV�

3LSHU� ORQJXP /�� GDQ� 3LSHU� QLJUXP /��� 3LSHULQ� EHOXP� GLSHODMDUL� VHFDUD�
HNVWHQVLI� XQWXN� HIHN� NDUGLRYDVNXOHUQ\D�� NHFXDOL� EHEHUDSD� ODSRUDQ�
SHQGDKXOXDQ�� 3LSHULQ� PHQXQMXNNDQ� HIHN� DQWLKLSHUWHQVL� SDGD� WLNXV� WDQSD�
PHQMHODVNDQ� PHNDQLVPH� \DQJ� PHQGDVDULQ\D�� 3LSHULQ� WHODK� GLWHPXNDQ�
WDQSD� HIHN� ODQJVXQJ� SDGD� MDQWXQJ�� ZDODXSXQ� PHQXQMXNNDQ� HIHN�
NURQRWURSLN�GDQ� LQRWURSLN� \DQJ�SRVLWLI� \DQJ�GLPHGLDVL�PHODOXL�SHOHSDVDQ�
SHSWLGD�WHUNDLW�NDOVLWRQLQ�GDUL�VDUDI�QRQDGUHQHUJLN�GDQ�QRQFKROLQHUJLF�SDGD�
DWULXP�WLNXV�\DQJ�GLLVRODVL� 7HUOHSDV�GDUL�HIHN�NDUGLRYDVNXOHU� LQL��EDQ\DN�
DNWLYLWDV� ELRORJLV� SLSHULQ� \DQJ� EHUDJDP� WHODK� GLWLQMDX� XODQJ� VHFDUD�
NRPSUHKHQVLI�EDUX�EDUX�LQL��0F1DPDUD��������

6WXGL� VHEHOXPQ\D� PHQXQMXNNDQ� EDKZD� WXUXQDQ� SLSHULGLQ�
PHODNXNDQ� WLQGDNDQ� ODQJVXQJ� SDGD� RWRW� MDQWXQJ�� PHQXQMXNNDQ� HIHN�
FDUGLRGHSUHVVDQW �7DTYL�� ������� %HUGDVDUNDQ� SHQHOLWLDQ� WHUVHEXW�� GLGXJD�
SLSHULQ� MXJD� GDSDW� PHQJKDPEDW� NRQWUDNVL� SDGD� RWRW� SRORV� DRUWD� PDUPXW�
WHULVRODVL�GHQJDQ�FDUD�PHQJLQKLELVL�VDOXUDQ�NDQDO�&D���
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/� .HUDQJND�.RQVHS

*DPEDU����.HUDQJND�NRQVHS�

6WLPXOXV

%HGD SRWHQVLDO DQWDUD�
HNVWUDVHO�GDQ LQWUDVHO

'HSRODULVDVL

.DQDO�&D�� WHUEXND

&D�� PDVXN�NHGDODP�LQWUDVHO

+LSHUSRODULVDVL

&D�� � &DOPRGXOLQ

0/&.�DNWLI

0/&.���$NWLQ

.RQWUDNVL

3LSHULQ�PHQXWXS�
NDQDO�&D��

5HODNVDVL
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0� +LSRWHVLV�GDQ�'DWD�/DLQ�\DQJ�,QJLQ�'LXQJNDS
�� +LSRWHVLV

3LSHULQ� GDSDW� PHQMDGL� DQWDJRQLV� NDQDO� &D�� SDGD� RWRW� SRORV�
DRUWD� PDUPXW� WHULVRODVL� GDQ� GRVLV� RSWLPDO� SLSHULQ� \DQJ� GDSDW�
GLJXQDNDQ� VHEDJDL� DQWDJRQLV� DRUWD� PDUPXW� WHULVRODVL� \DQJ� GLLQGXNVL�
DJRQLV� &D�� DGDODK� ��� GDQ� ��� ȝ0�� 6HUWD� WHUGDSDW� LNDWDQ� \DQJ� NXDW�
DQWDUD� OLJDQ� GDQ� UHVHSWRU� VHKLQJJD� VHKLQJJD� PHPEHULNDQ� UHVSRQ�
EHUGDVDUNDQ�GRFNLQJ�VFRUH�

�� 'DWD�/DLQ�\DQJ�,QJLQ�'LXQJNDS
3HQJDUXK�SLSHULQ�WHUKDGDS�DNWLYLWDV�YDVRGLODWRU�RWRW�SRORV�DRUWD�

PDUPXW�WHULVRODVL�NDUHQD�LQGXNVL�DJRQLV�NDQDO�&D�� GDQ�GRVLV�RSWLPDO�
SLSHULQ�\DQJ�GDSDW�PHPEHULNDQ�DNWLYLWDV�DQWDJRQLVPH��VHUWD VFRUH GDQ�
SURILO� LNDWDQ� SLSHULQ� SDGD� UHVHSWRU� \DQJ� GLGXGXNL� VHFDUD� PROHNXOHU�
PHODOXL�PROHFXODU GRFNLQJ�


