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3HVDWQ\D� SHUNHPEDQJDQ� DNWLYLWDV� SHULQGXVWULDQ� DNKLU�DNKLU� LQL� VHODOX�

GLKDGDSNDQ�GHQJDQ�PDVDODK�SHQFHPDUDQ�OLQJNXQJDQ�\DQJ�VDODK�VDWXQ\D�

\DLWX� SHQFHPDUDQ� DLU� \DQJ� EHUGDPSDN� WHUKDGDS� PDNKOXN� KLGXS� VHNLWDU��

/LPEDK� FDLU� \DQJ� GLKDVLONDQ� PHPSXQ\DL� SRWHQVL� \DQJ� GDSDW�

PHPEDKD\DNDQ�PDV\DUDNDW�GDQ�OLQJNXQJDQ��6DODK�VDWX�OLPEDK�EHUEDKD\D�

\DQJ� PHQMDGL� SHUKDWLDQ� PDV\DUDNDW� VHNDUDQJ� LQL� DGDODK� IHQRO�� )HQRO�

DWDXSXQ�VHQ\DZD�\DQJ�PHQJDQGXQJ�IHQRO�GLNHQDO�VHEDJDL�VHQ\DZD�NLPLD�

\DQJ� EDQ\DN� GLSDNDL� GDODP� SURVHV LQGXVWUL�� )HQRO� GLJXQDNDQ� VHEDJDL�

NRPSRQHQ�SHZDUQD��SROLPHU��REDW�REDWDQ��SHVWLVLGD��GDQ�VHQ\DZD�RUJDQLN�

ODLQQ\D��

)HQRO�PHPLOLNL�GDPSDN�QHJDWLI�EDJL�OLQJNXQJDQ�WHUXWDPD�HNRVLVWHP�

SHUDLUDQ��VXPEHU�GD\D�DLU�GDQ�NHVHKDWDQ�PDQXVLD�NDUHQD�EHUVLIDW� WRNVLN�

GDQ NDUVLQRJHQ��'DODP�NRQVHQWUDVL�WHUWHQWX�VHQ\DZD�LQL�GDSDW�PHPEHULNDQ�

HIHN�\DQJ�EXUXN�WHUKDGDS�PDQXVLD��DQWDUD�ODLQ�EHUXSD�NHUXVDNDQ�KDWL�GDQ�

JLQMDO�� SHQXUXQDQ� WHNDQDQ� GDUDK�� SHOHPDKDQ� GHWDN� MDQWXQJ�� KLQJJD�

NHPDWLDQ��)HQRO�MXJD�GLNHWDKXL�PHQFHPDUL�VXPEHU�DLU�WDQDK�NDUHQD�VLIDWQ\D�

PXGDK�ODUXW�GDODP�DLU�� 2OHK�VHEDE�LWX��SHQJKLODQJDQ�IHQRO�GDUL�OLPEDK�FDLU�

GDQ�VXPEHU�DLU�WDQDK�PHQMDGL�VDODK�VDWX�SHUKDWLDQ�XWDPD�

%HUGDVDUNDQ� .HSXWXVDQ� 0HQWHUL� /LQJNXQJDQ� +LGXS� 5,� 1R��

���0(1/+��������� GDQ� .HSXWXVDQ� 0HQWHUL� .HVHKDWDQ� 5,� 1RPRU�

����0(1.(6�6.�� 9,,������� VHQ\DZD� IHQRO� GLQ\DWDNDQ� DPDQ�

NHEHUDGDDQQ\D� GDODP� DLU� XQWXN� NHKLGXSDQ� HNRVLVWHP� DTXDWLN� SDGD�

NRQVHQWUDVL�����± ����PJ�/��VHGDQJNDQ�DPEDQJ�EDWDV�VHQ\DZD��WXUXQDQ��

IHQRO�GDODP�EDNX�PXWX�DLU�PLQXP�DGDODK�PDNVLPDO������PJ�/����

7HNQRORJL� NRQYHQVLRQDO� WHODK� EDQ\DN� GLODNXNDQ� XQWXN� PHQJRODK�

OLPEDK�IHQRO��QDPXQ�PHWRGH�WHUVHEXW�PDVLK�PHPLOLNL�EHEHUDSD�NHOHPDKDQ��

GLDQWDUDQ\D�HILVLHQVL�SHQJRODKDQ� OLPEDK� \DQJ� UHQGDK��SHPDNDLDQ�HQHUJL�

GDQ�EDKDQ�NLPLD�\DQJ�FXNXS�WLQJJL��VHUWD�SURVHV�SHQJRODKDQ�OLPEDK�\DQJ�

GLODNXNDQ� WHUVHEXW� WHUQ\DWD� PDVLK� PHQJKDVLONDQ� UHVLGX��� 7HNQRORJL�
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IRWRNDWDOLVLV� \DQJ� VHNDUDQJ� LQL� EDQ\DN� GLNHPEDQJNDQ� WHUQ\DWD� MXJD� EDLN�

XQWXN�PHUHGXNVL�IHQRO��0HWRGH�LQL�GLQLODL�OHELK�HNRQRPLV�GDODP�SHPDNDLDQ�

HQHUJL�� 6HODLQ� LWX�� WHNQRORJL� IRWRNDWDOLV� MXJD� GDSDW� PHQHNDQ� SHPDNDLDQ�

EDKDQ� NLPLD�� 'HQJDQ� GHPLNLDQ�� IRWRNDWDOLVLV� PHUXSDNDQ� VDODK� VDWX�

DOWHUQDWLI�PHWRGH�\DQJ�OHELK�HNRQRPLV�

7HNQLN�SHQJRODKDQ�NLPLD�EDQ\DN�PXQFXO�GDODP�EHEHUDSD�GHNDGH�

WHUDNKLU� XQWXN�PHQGHJUDGDVL� SROXWDQ� RUJDQLN� QRQ�ELRGHJUDGDEOH�� 3URVHV�

RNVLGDVL� ODQMXWDQ� DWDX� $GYDQFH� 2[LGDWLRQ� 3URFHVV �$23V�� WHUPDVXN�

IRWRNDWDOLVLV� KHWHURJHQ� PHUXSDNDQ� WHNQLN� SHQJRODKDQ� \DQJ� GLODSRUNDQ�

HIHNWLI�XQWXN�PHQGHJUDGDVL�OLPEDK�FDLU�GLSHUDLUDQ��+DVLO�DNKLU�SHQJRODKDQ�

OLPEDK�LQL�WLGDN�EHUEDKD\D��UDPDK�OLQJNXQJDQ��VHUWD�PHQJKDVLONDQ�&2� GDQ�

+�2��

3HQJJXQDDQ�7L2� VHEDJDL�IRWRNDWDOLV�EDQ\DN�GLJXQDNDQ�NDUHQD�7L2�

EHUVLIDW�LQHUW��VWDELOLWDV�WHUPDOQ\D�EDLN��QRQ�WRNVLN��WDKDQ�SDGD�WHPSHUDWXU�

WLQJJL��DNWLILWDV�NDWDOLWLNQ\D�FXNXS�EDLN��$NWLILWDV�IRWRNDWDOLWLN�GDUL�7L2� GDSDW�

GLWLQJNDWNDQ� GHQJDQ� PHPRGLILNDVL� VWUXNWXU�� OXDV� SHUPXNDDQ� GDQ� XNXUDQ�

SDUWLNHO� GHQJDQ� PHQDPEDKNDQ� LRQ� GRSDQ�� 6DODK� VDWX� PRGLILNDVL� 7L2�

DGDODK� GHQJDQ� PHQDPEDKNDQ� NDUERQ�� 'DODP� SHQHOLWLDQ� LQL� GLJXQDNDQ�

PHWRGH� IRWRNDWDOLVLV� PHQJJXQDNDQ� NDWDOLV� 7L2��&�� 'HQJDQ� PHWRGH� LQL��

VHQ\DZD�IHQRO�GDSDW�WHUGHJUDGDVL�DWDX�PHPXWXV�UDQWDL�VHQ\DZD�VHQ\DZD�

SDGD�VHQ\DZD�IHQRO�PHQMDGL�VHQ\DZD�VHGHUKDQD�\DQJ�WLGDN�EHUEDKD\D�MLND�

GLDOLUNDQ�NH�SHUDLUDQ�

3HQHOLWLDQ�LQL�EHUWXMXDQ�PHQGHJUDGDVL�VHQ\DZD�IHQRO��0HWRGH�\DQJ�

GLJXQDNDQ� \DLWX� GHJUDGDVL� IHQRO�VHFDUD� IRWRNDWDOLVLV��GLPDQD�NRQVHQWUDVL�

IHQRO�GLXNXU�VHEHOXPQ\D��NHPXGLDQ�GLIRWROLVLV�PHQJJXQDNDQ�LUDGLDVL�VLQDU�

WDPSDN�� GDQ� VLQDU� 89�� 'DODP� KDO� LQL� PDWHULDO� \DQJ� GLJXQDNDQ� DGDODK�

7L2��&�� 6HODQMXWQ\D� GLODNXNDQ� SHQJXNXUDQ� GHQJDQ� PHQJJXQDNDQ�

VSHNWURIRWRPHWHU� 89�9LV� GDQ�+LJK� 3HUIRUPDQFH� /LTXLG� &KURPDWRJUDSK\

�+3/&���VHKLQJJD�GLGDSDWNDQ�KDVLO�\DQJ�EDLN�GDODP�SURVHV�GHJUDGDVL�
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����� 5XPXVDQ�0DVDODK

3HUPDVDODKDQ� \DQJ� DNDQ� GLMDZDE� PHODOXL� SHQHOLWLDQ� LQL� DGDODK� VHEDJDL

EHULNXW�

�� %DJDLPDQD�NDUDNWHULVDVL�GDUL�NDWDOLV�7L2��&"

�� %HUDSD�SHUVHQ�VHQ\DZD�IHQRO�\DQJ�WHUGHJUDGDVL�VHFDUD�IRWROLVLV�GHQJDQ�

SHQ\LQDUDQ�PHQJJXQDNDQ�VLQDU�WDPSDN�GDQ�VLQDU�89"

�� %DJDLPDQD� SHQJDUXK� SHQDPEDKDQ� .DWDOLV� 7L2��& WHUKDGDS� VHQ\DZD�

IHQRO�\DQJ�WHUGHJUDGDVL"

����� 7XMXDQ�3HQHOLWLDQ

%HUGDVDUNDQ� SHUXPXVDQ� PDVDODK� WHUVHEXW� PDND� WXMXDQ� SHQHOLWLDQ� LQL�

DGDODK�

�� 8QWXN�PHQJHWDKXL�NDUDNWHULVDVL�GDUL�NDWDOLV�7L2��&

�� 8QWXN� PHQJHWDKXL� SHUVHQ� VHQ\DZD� IHQRO� \DQJ� WHUGHJUDGDVL� VHFDUD�

IRWROLVLV�GHQJDQ�SHQ\LQDUDQ�PHQJJXQDNDQ�VLQDU�WDPSDN�GDQ�VLQDU�89�

�� 8QWXN� PHQJHWDKXL� SHQJDUXK� SHQDPEDKDQ� NDWDOLV� 7L2��& WHUKDGDS�

VHQ\DZD�IHQRO�\DQJ�WHUGHJUDGDVL�

����� 0DQIDDW�3HQHOLWLDQ

3HQHOLWLDQ�LQL�GLKDUDSNDQ�GDSDW�PHPEHULNDQ�LQIRUPDVL�WHQWDQJ�SHQJRODKDQ�

OLPEDK�GDODP�SHUDLUDQ� \DQJ�PHQJDQGXQJ� IHQRO�VHFDUD� IRWRNDWDOLVLV� DJDU�

EHUVLIDW�UDPDK�WHUKDGDS�OLQJNXQJDQ�WHUNKXVXVQ\D�GL�OLQJNXQJDQ�DLU�


