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�� 3HQGDKXOXDQ

³7HFKQRORJ\�KDV�FKDQJHG�WKH�ZD\�ZH�FRP�

PXQLFDWH´���GHPLNLDQ�VDODK�VDWX�WHVLV�SHQWLQJ�\DQJ

PHQGDVDUL�SHPLNLUDQ�SDNDU�GDQ�ILORVRI�NRPXQLNDVL

GDQ� EXGD\D�0DUVKDOO�0F� /XKDQ��/HZDW� WHRUL

GHWHUPLQLVPH�WHNQRORJLQ\D�0F�/XKDQ�PHQHJDVNDQ

EDKZD� SROD� NHKLGXSDQ�PDV\DUDNDW� PDQXVLD�

NKXVXVQ\D�DVSHN�LQWHUDNVL�VRVLDO�GL�DQWDUD�PHUHND�

GLWHQWXNDQ�ROHK�SHUNHPEDQJDQ�GDQ�MHQLV�WHNQRORJL

\DQJ��GLNXDVDL�PDV\DUDNDW�EHUVDQJNXWDQ�

0DUVKDOO�0F�/XKDQ�DGDODK�WRNRK�NRPXQLNDVL

GDQ� NHEXGD\DDQ� EHUNHEDQJVDDQ�.DQDGD�� \DQJ

PHODKLUNDQ�7HFKQRORJLFDO�'HWHUPLQLVP�7KHRU\

SDGD� DZDO� WDKXQ� �����DQ�� ,D� PHQFHWXVNDQ

SHPLNLUDQQ\D�DNDQ�SHUDQDQ�WHNQRORJL��WHUXWDPD

WHNQRORJL�PHGLD�NRPXQLNDVL��GDODP�EXNXQ\D�7KH

*XWHQEHUJ�*DOD[\� ������� GDQ� 8QGHUVWDQGLQJ

0HGLD���������6HODLQ�LWX��EHEHUDSD�EXNXQ\D�\DQJ

PHQJDQWDUNDQ� GLD� PHQMDGL� VHRUDQJ� LOPXZDQ

WHUNHQDO�DGDODK�2UDFOH�RI�WKH�(OHFWURQLF�$JH�GDQ

3URSKHW�RI�WKH�0HGLD��3DGDKDO��SDGD�DZDOQ\D�LD

WLGDN�PHPIRNXVNDQ�GLUL�SDGD�LOPX�NRPXQLNDVL�

QDPXQ� OHELK� WHUWDULN� SDGD�PDVDODK� EXGD\D�

$NKLUQ\D��GL�DQWDUD�SDUD�DKOL�NRPXQLNDVL��0F/XKDQ

GLNHQDO�VHEDJDL�VHRUDQJ�EXGD\DZDQ��PHQJLQJDW

SHQHOLWLDQ�\DQJ�GLODNXNDQQ\D�OHELK�WHUIRNXV�SDGD

EXGD\D� SRSXOHU�� ,GH� DZDO�PHQJHQDL�PHGLD� LQL

EHUDQJNDW�GDUL�SHPLNLUDQ�PHQWRUQ\D��+DUROG�$GDP

,QQLV��\DQJ�PHQ\DWDNDQ�EDKZD�PHGLD�PHUXSDNDQ

3HUNHPEDQJDQ�7HNQRORJL�.RPXQLNDVL�

3HUVSHNWLI�.RPXQLNDVL�3HUDGDEDQ

$VHS�6DHIXGLQ

$%675$&7

7KH�ZRUG�RI�WHFKQRORJ\�ZDV�GHULYHG�IURP�WHFKQLTXH�DQG�ORJRV��PHDQV�NQRZOHGJH�DERXW�PHWKRGV

RU�GRLQJ�VRPHWKLQJ��WHFKQLFDO�WHUP���7HFKQRORJ\�UHIHUHG�WR�KRZ�WR�GR�DQ�DFW�RU�SURGXFW�

,Q�*UHHN�ODQJXDJH��WHFKQRORJ\�PHDQV�¶WHFKQH¶�RU�¶DUW¶��RU�¶VNLOO¶���,Q�WHUP�RI�VSHFLILHG�PHDQLQJ�

WHFKQRORJ\�UHIHU�WR�LQGXVWULDO�SURFHVV�ZKLFK�OHDGV�WR�VNLOOV�LQ�SHUIRUPLQJ�DQ�DFWLYLW\��,Q�EURDG

PHDQLQJ��WHFKQRORJ\�UHIHU�WR�WKH�ZKROH�SURFHVV�RI�PDWHULDOV���&RPPXQLFDWLRQ�WHFKQRORJ\

LV�GLIIHUHQWLDWHG�IURP�LQIRUPDWLRQ�WHFKQRORJ\��&RPPXQLFDWLRQ�WHFKQRORJ\�ZDV�XWLOL]HG

IRU�FRQGXFWLQJ�DQ\�NLQG�RI��PHVVDJH�WUDQVPLVVLRQ��IURP�WKH�DFW�RI�VHQGLQJ�WR�UHFHLYLQJ�

:KHUHDV�LQIRUPDWLRQ�WHFKQRORJ\�LV�FRQFHUQLQJ�PDQDJLQJ�DQG�FROOHFWLQJ�LQIRUPDWLRQ��,W�LV�KDUG

WR�GLIIHUHQWLDWH�FRPPXQLFDWLRQ�DQG�LQIRUPDWLRQ�WHFKQRORJ\�GXH�WR�WHFKQRORJ\�FRQYHUJHQFH�

%RWK�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJ\��DV�D�WHUP��DUH�IUHHO\�H[FKDQJLQJ�WRGD\

EHFDXVH�LQ�HYHU\�FRPPXQLFDWLRQ��WKHUH¶V�DOZD\V�EH�LQIRUPDWLRQ�DV�ZHOO�

.DWD�NXQFL��SHUNHPEDQJDQ�WHNQRORJL��NRQYHUJHQVL��NRPXQLNDVL
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LQWL�GDUL�SHUDGDEDQ�PDQXVLD��'DODP�EDKDVD�ODLQ

WHNQRORJL�NRPXQLNDVL�DGDODK�IDNWRU�XWDPD�GDODP

SHUXEDKDQ�PDV\DUDNDW�

�� .RQVHS�0F�/XKDQ

�����WHQWDQJ�3HUNHPEDQJDQ�7HNQRORJL

0XQJNLQ�DNDQ�OHELK�PHPXGDKNDQ�NLWD�XQWXN

PHPDKDPL�WHRUL�LQL�MLND�VHEHOXPQ\D�NLWD�PXODL�GDUL

NDWD�NDWD�\DQJ�PHPEHQWXN�LVWLODK�7HFKQRORJLFDO

'HWHUPLQLVP��'HWHUPLQLVP�EHUDVDO�GDUL�NDWD�GH�

WHUPLQH� GDODP� EDKDVD� ,QJJULV�� \DQJ� EHUDUWL

SHQJDUXK� XQWXN�PHPXWXVNDQ� DWDX�PHQHQWXNDQ

VHVXDWX��'HQJDQ�GHPLNLDQ��WHNQRORJL�GHWHUPLQLVPH

DGDODK� WHNQRORJL� WHQWDQJ� VHVXDWX� \DQJ

EHUSHQJDUXK�XQWXN�PHPXWXVNDQ�DWDX�PHQHQWXNDQ

VHVXDWX�

0F/XKDQ�PHOLKDW�PHGLD�VHEDJDL�KDO�XWDPD

\DQJ�PHQHQWXNDQ�DWDX�PHPHQJDUXKL�KDO�ODLQQ\D�

6HFDUD�XPXP��WHRUL�LQL�EHUXVDKD�XQWXN�PHQMHODVNDQ

EDJDLPDQD�WHNQRORJL��WHUXWDPD�PHGLD��PHQHQWXNDQ

EDJDLPDQD�LQGLYLGX�GDODP�PDV\DUDNDW�PHPLNLUNDQ

VHVXDWX��PHUDVDNDQ� VHVXDWX� GDQ� PHODNXNDQ

WLQGDNDQ�WHUWHQWX�

'DVDU� SHPLNLUDQQ\D� DGDODK� SHUXEDKDQ�

SHUXEDKDQ� FDUD�PDQXVLD� XQWXN� EHUNRPXQLNDVL

PHPEHQWXN� NHEHUDGDDQ� NLWD� GDQ� VHEDJDL

EXGD\DZDQ� LD� EHUSHQGDSDW� EDKZD� EXGD\D� LWX

WHUEHQWXN�EHUGDVDUNDQ�EDJDLPDQD�NHPDPSXDQ�NLWD

XQWXN�EHUNRPXQLNDVL��8QWXN�PHPDKDPL�SHUQ\DWDDQ

GL�DWDV��WHRUL�LQL�PHPSXQ\DL�WLJD�NHUDQJND�XUXWDQ

SHPLNLUDQ��\DLWX�

��� 3HQHPXDQ�SHQHPXDQ�KDO�EDUX�GDODP�ELGDQJ

WHNQRORJL� NRPXQLNDVL� PHQ\HEDENDQ

SHUXEDKDQ�EXGD\D�

��� 3HUXEDKDQ�NRPXQLNDVL�PDQXVLD�PHPEHQWXN

HNVLVWHQVL�NHKLGXSDQ�PDQXVLD�

��� ³:H�VKDSH�RXU�WRROV��DQG�WKH\�LQ�WXUQ�VKDSH

XV´��0F/XKDQ���.LWD�PHPEHQWXN�DODW�DODW�\DQJ

NLWD�SHUOXNDQ�GDQ�VHNDUDQJ�JLOLUDQ�DODW�DODW�LWX

\DQJ�PHPEHQWXN�GLUL�NLWD��

0F/XKDQ� PHQ\DWDNDQ� EDKZD� PHGLD

PHUXSDNDQ�LQWL�GDUL�SHUDGDEDQ�PDQXVLD��'RPLQDVL

PHGLD�GDODP�VHEXDK�PDV\DUDNDW�PHQHQWXNDQ�GDVDU

RUJDQLVDVL� VRVLDO� PDQXVLD� GDQ� NHKLGXSDQ

NROHNWLIQ\D��8QWXN�PHQMHODVNDQ�LGHQ\D��0F/XKDQ

PHQHOLWL�VHMDUDK�SHUNHPEDQJDQ�PDQXVLD�VHEDJDL

PDV\DUDNDW� GHQJDQ�PHQJLGHQWLILNDVL� WHNQRORJL

PHGLD� \DQJ� PHPLOLNL� SHUDQ� SHQWLQJ� GDQ

PHQGRPLQDVL� NHKLGXSDQ�PDQXVLD� SDGD� ZDNWX

WHUWHQWX�GDQ�PHPEDJLQ\D�NH�GDODP�HPSDW�SHULRGH

PHGLD�\DQJ�EHUEHGD��\DLWX�

��� 3HULRGH�7ULEDO��%XGD\D�XFDS�DWDX�OLVDQ

�SUD�OLWHULW��PHQGRPLQDVL� SHULODNX� NRPXQLNDVL

PDQXVLD�SDGD�VDDW�LWX��8FDSDQ�GDUL�PXOXW�NH�PXOXW

PHQMDGLNDQ� PDQXVLD�PDQXVLD� \DQJ

PHQJJXQDNDQQ\D�VHEDJDL�VHEXDK�NRPXQLWDV�\DQJ

NRKHVLI��,QGUD�SHQGHQJDUDQ�PHPHJDQJ�SHUDQDQ

SHQWLQJ�GDODP�SURVHV�NRPXQLNDVL�LQL�

��� 3HULRGH� /LWHUDWXU�� 3HQHPXDQ� DOIDEHW

IRQHWLV�GLJXQDNDQ�ROHK�PDQXVLD�VHEDJDL�VLPERO�

VLPERO��XQWXN�EHUNRPXQLNDVL�VHFDUD�WHUWXOLV�WDQSD

LQWHUDNVL�WDWDS�PXND��0HODOXL�EXGD\D�EDFD��WXOLVDQ�

PHPXGDKNDQ� PDQXVLD� XQWXN� PHQGDSDWNDQ

LQIRUPDVL� VHUWD� SHQJOLKDWDQ�PHUXSDNDQ� LQGHUD

SHQWLQJ� GDODP� SURVHV� NRPXQLNDVL� LQL�� 6LIDW

NRPXQLNDVL�DGDODK�OLQLHU�

��� 3HULRGH� 3HUFHWDNDQ�� 3HQXOLVDQ� WHNV

VHFDUD�PDVVDO�ZDODXSXQ�PDVLK�EHUVLIDW�OLQLHU�WHWDSL

WLGDN�GDSDW�GLODNXNDQ�SDGD�SHULRGH�OLWHUDWXU��6HLULQJ

GHQJDQ�GLWHPXNDQQ\D�WHNQRORJL�PHVLQ�FHWDN�ROHK

-RKDQQ�*XWHQEHUJ��PDND�PDQXVLD�SXQ�PHPDVXNL

SHULRGH�SHUFHWDNDQ��%XNX�EXNX�GDQ�PDWHULDO�FHWDN

GDSDW� GLJXQDNDQ� ROHK� VHPXD� RUDQJ�� VHKLQJJD

SURGXNVL� WXOLVDQ� VHFDUD�PDVVDO� LQL�PHPEHQWXN

KRPRJHQLWDV� GDODP�PDV\DUDNDW� NDUHQD� WHUMDGL

SHQJLULPDQ�SHVDQ�\DQJ�VDPD�NHSDGD�VHPXD�RU�

DQJ��'LOLKDW�GDUL�SURVHV�µNRQVXPVL�SHVDQ¶�Q\D��SDGD

SHULRGH� LQL�PDQXVLD� WLGDN� SHUOX� XQWXN� EHUDGD

EHUGHNDWDQ�VHFDUD�ILVLN�XQWXN�EHUEDJL�SHVDQ��WHWDSL

PDQXVLD� VHSHUWL� WHULVRODVL� GDQ�PDV\DUDNDW� SXQ

PHQMDGL�WHUIUDJPHQWDVL�

��� 3HULRGH� (OHNWURQLN�� 'LWHPXNDQQ\D

7HNQRORJL�NRPXQLNDVL�WHOHJUDI�PHQMDGL�DZDO�GDUL

SHULRGH� PXVQDKQ\D� IUDJPHQWDVL� PDV\DUDNDW�

-DXKQ\D�MDUDN�XQWXN�EHUNRPXQLNDVL�WLGDN�GLUDVDNDQ

GDODP� SHULRGH� LQL�� VHKLQJJD�PDQXVLD� GHQJDQ

PDQXVLD� ODLQQ\D�PHQMDGL� WHUDVD� VDQJDW� GHNDW�

7D\DQJDQ� PHQJHQDL� GXQLD� OXDU� GL� WHOHYLVL

PHQMDGLNDQ�SHQRQWRQ�WHOHYLVL�VHRODK�RODK�EHUDGD

GL�EHODKDQ�EXPL�\DQJ�ODLQ�GDQ�PHQ\DNVLNDQ�VHFDUD
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ODQJVXQJ�UHDOLWDV�\DQJ�WHUMDGL�GL�VDQD��.HFDQJJLKDQ

GDODP� SURVHV� NRPXQLNDVL� LQL� PHPHUOXNDQ

SHPDQIDDWDQ�LQGUDZL�VHFDUD�PDNVLPDO��VHKLQJJD

EXGD\D�OLVDQ��EXGD\D�EDFD�VHUWD�EXGD\D�PHOLKDW

GDQ�PHQGHQJDU�GDSDW�WHULQWHJUDVLNDQ�GHQJDQ�EDLN�

3HUNHPEDQJDQ�SHUNHPEDQJDQ��\DQJ�WHUMDGL

GDSDW� GLNDWDNDQ� VHLULQJ� GHQJDQ� GLWHPXNDQQ\D

LQRYDVL�WHNQRORJL�WHUWHQWX�GLPXODL�GDUL�EDKDVD��OLVDQ

GDQ�WXOLVDQ���DODW�FHWDN�KLQJJD�WHOHJUDI��3HQHPXDQ�

SHQHPXDQ� LQLODK� \DQJ�PHQHQWXNDQ� EDJDLPDQD

PDQXVLD�EHUSHULODNX�GDQ�EHUSLNLU�GDODP�NHJLDWDQ

NRPXQLNDVL�\DQJ�GLODNXNDQQ\D��+XVWHU�������GDQ

-RKQVRQ��������

3HQHUDSDQ�WHRUL� LQL�GDSDW�GLODNXNDQ�GDODP

VHWLDS�NRQWHNV�NRPXQLNDVL��1DPXQ��VHVXDL�GHQJDQ

LGH�0F/XKDQ� XQWXN�PHQHNDQNDQ� SHQJJXQDDQ

LQGHUD�GDODP�SURVHV�NRPXQLNDVLQ\D�GDQ�PHGLD

VHEDJDL�WLWLN�WRODNQ\D��PDND�WHRUL�LQL�SDOLQJ�WHSDW

GLWHUDSNDQ� GDODP� NRQWHNV� NRPXQLNDVL�PDVVD�

%DJDLPDQD��PLVDOQ\D�PHGLD�\DQJ�EHUNHPEDQJ�GL

PDV\DUDNDW� PHPHQJDUXKL� EHQWXN�EHQWXN

NRPXQLNDVL�\DQJ�GRPLQDQ�DGDODK�VHEXDK�NRQVHS

SUDNWLV� VHVXDL� UHDOLWDV� GDODP� SHUNHPEDQJDQ

SHUDGDEDQ�PDQXVLD��'LPXODL�VHMDN�GLWHPXNDQQ\D

EDKDVD� �OLVDQ� GDQ� WXOLVDQ���PHVLQ� FHWDN� KLQJJD

WHOHJUDI��SHUNHPEDQJDQ�SHUDGDEDQ�PDQXVLD�WHUXV

EHUODQMXW�KLQJJD�KDUL�LQL�

0F/XKDQ� PHPEDJL� PHGLD� PHQXUXW

SHPLNLUDQQ\D�PHQMDGL�GXD��GHQJDQ�LVWLODK�\DQJ

NKXVXV� \DLWX� +RW�0HGLD� GDQ�&RRO�0HGLD��+RW

0HGLD�DGDODK�PHGLD�\DQJ�WHULVL�SHQXK�GHQJDQ�GDWD�

VHKLQJJD� KDQ\D� PHPHUOXNDQ� SHUKDWLDQ� \DQJ

UHQGDK�GDUL�SHQJJXQDQ\D��ORZ�SDUWLFLSDWLRQ��GDQ

PHPSXQ\DL�GHILQLVL�WLQJJL��KLJK�GHILQLWLRQ��NDUHQD

SHQJHUWLDQ� WHUKDGDS� GDWD� VXGDK� MHODV� GHQJDQ

VHQGLULQ\D�� � VHSHUWL� IRWR�� ILOP��ZDOW]�� FHWDNDQ�

6HGDQJNDQ�FRRO�PHGLD�DGDODK�VHEDOLNQ\D��WLGDN

PHQ\DMLNDQ� GDWD� \DQJ� OHQJNDS� NDUHQD� LWX

GHILQLVLQ\D� UHQGDK� �ORZ� GHILQLWLRQ�� � GDQ

PHPHUOXNDQ� SHUKDWLDQ� \DQJ� WLQJJL� GDUL

SHQJJXQDQ\D� �� KLJK� SDUWLFLSDWLRQ�� VHSHUWL

WHOHYLVL�� KLHURJOLILN�� LGHRJUDPLN� �(QF\FORSHGLD

$PHULFDQD�� ����� ������ ,GD�'DQQ\�� ���������

0HQXUXW�0F/XKDQ� VHWLDS�PHGLD� PHQGRURQJ

DGDQ\D�JD\D�WHUWHQWX�GDQ�PHQRODN�JD\D��ODLQQ\D�

%DJDLPDQDSXQ�NLWD�ELFDUD�WHQWDQJ�PHGLD��PHGLD

DGDODK�SHVDQ���WKH�PHGLXP�LV�WKH�PHVVDJH���*HUEQHU

�����������

� .DOLPDW� WKH� PHGLXP� LV� WKH� PHVVDJH´

�0F/XKDQ�	�)LRUL��������PHPLOLNL�GXD�SHQJHUWLDQ�

3HUWDPD� � PHGLD� DWDX� VDOXUDQ� NRPXQLNDVL

PHQHQWXNDQ� VXEVWDQVL� GDUL� SURVHV� NRPXQLNDVL�

'HQJDQ�NDWD�ODLQ��EHQWXN�PHGLD�NRPXQLNDVL�DGDODK

KDO� \DQJ� XWDPD�ZDODXSXQ� LVL� SHVDQQ\D� WLGDN

UHOHYDQ��.HGXD��LGH�WKH�PHGLXP�LV�WKH�PHVVDJH�

ELVD�GLDUWLNDQ�ODLQ�GHQJDQ�PHQJJDQWL�VHEXDK�KXUXI

SDGD�NDWD�µPHVVDJH¶��PHQMDGL�³PHGLXP�LV�WKH�PDV�

VDJH´��.DOLPDW�WHUVHEXW�PHQJLPSOLNDVLNDQ�EDKZD

PHGLD�MXJD�PHPDQLSXODVL�JDPEDUDQ�NLWD�PHQJHQDL

GLUL�NLWD��RUDQJ�ODLQ��PDV\DUDNDW��EDKNDQ�GXQLD

GHQJDQ� PHPDQIDDWNDQ� NHVDGDUDQ� NLWD� GDQ

PHQJDUDKNDQ�SHUVHSVL�NLWD��6HODLQ�LWX��SHUPDLQDQ

NDWD�\DQJ�ELDVD�GLODNXNDQ�ROHK�0F/XKDQ�DGDODK

SHPHQJJDODQ� NDWD� SDGD� µPDVVDJH¶�� VHKLQJJD

GLGDSDW�NDOLPDW�³WKH�PHGLXP�LV�WKH�PDVV�DJH´�\DQJ

EHUDUWL�EDKZD�PHGLD�\DQJ�GRPLQDQ�SDGD�VXDWX�HUD�

PHUXSDNDQ� EHQWXN� NRPXQLNDVL� PDVVD� \DQJ

GLJXQDNDQ�GL�HUD�WHUVHEXW�

+DO�LQL�WHUHIOHNVL�SDGD�SHUXEDKDQ�SHUXEDKDQ

\DQJ�WHUMDGL�VHLULQJ�GHQJDQ�SHQHPXDQ�PHGLD�EDUX

\DQJ�PHPHJDQJ� SHUDQDQ� SHQWLQJ� GDODP� VHWLDS

SHULRGH� VHSHUWL� GLXUDLNDQ� GL� DWDV�� 0DQXVLD

PHODNXNDQ� DGDSWDVL� WHUKDGDS� OLQJNXQJDQQ\D

GHQJDQ�PHQJHPEDQJNDQ�NHPDPSXDQ�LQGUDZL�\DQJ

GLPLOLNL� VHNDOLJXV� PHQLQJNDWNDQ� IXQJVL� GDQ

NHPDPSXDQQ\D� XQWXN� EHUWDKDQ� KLGXS�� .HWLND

PHQGHQJDUNDQ�GDQ�EHUELFDUD�PHQMDGL�VDWX�VDWXQ\D

FDUD� XQWXN� EHUWXNDU� LQIRUPDVL�� RWRPDWLV� NLWD

EHUXVDKD�XQWXN�PHQJDVDK�NHPDPSXDQ�VHQVRUL�GDQ

PHPRUL�

7HFKQRORJLFDO�'HWHUPLQLVP�7KHRU\�VHPDNLQ

EHUNHPEDQJ� VHLULQJ� GHQJDQ� SHUNHPEDQJDQ

WHNQRORJL�NRPXQLNDVL�\DQJ�VDQJDW�PHPHQJDUXKL

SHUNHPEDQJDQ�PHGLD�PDVVD�GHQJDQ�GLWHPXNDQQ\D

NRPSXWHU�� &'�520�GDQ� LQWHUQHW�� 6HODLQ� LWX�

SHUNHPEDQJDQ� WHRUL� LQL� MXJD� GLGXNXQJ� ROHK

EHUNHPEDQJQ\D� HXIRULD� PHGLD� PDVVD� \DQJ

GLUDVDNDQ�PHPLOLNL� SHUDQDQ� SHQWLQJ� GDODP

SHPEHQWXNDQ�NXOWXU�PDV\DUDNDW�

'HWHUPLQLVPH�WHNQRORJL��7HFKQRORJLFDO�GH�

WHUPLQLVP��DGDODK�VXDWX�WHPD��LGHRORJLV�GDQ�VLVWHP

EHUHGDU�GL�WDKXQ������DQ�GDODP�QHJDUD�NDSLWDOLV�
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7HPD� LQL�PHUXSDNDQ� VHEXDK� NRQVWUXNVL� \DQJ

GLGDVDUNDQ�NHSDGD�JDJDVDQ�EDKZD�VHMDUDK�GXQLD

DGDODK� EHQWDQJDQ� GDUL� VHEXDK� NHPDMXDQ

SHQFDSDLDQ�WHNQRORJL�\DQJ�GDSDW�PHOLQWDVL�EDWDVDQ

SROLWLN��EDKDVD��DJDPD��GDQ�WUDGLVL�ORNDO��'DODP

SHQJJXQDDQQ\D�PHPSHUODNXNDQ�WHNQRORJL�VHEDJDL

SHPEXDW� LQLVLDWLI� GDUL� VXDWX� SHULVWLZD�� VHEDJDL

VHEXDK� VXEMHN� GDUL� VXDWX� WLQGDNDQ�� VHEDJDL

SHQJJHUDN�NHNXDWDQ�GDQ�DJHQ�SHUXEDKDQ��6LVWHP

WHNQRORJL� GHWHUPLQLV� PHQJJXQDNDQ� VXDWX

NH\DNLQDQ�EDKZD�SHUNDNDV�SHUNDNDV�\DQJ�EHUXSD

EHQGD�PDWL��PHQMDGLNDQ�NRPSXWHU��URERW�URERW��GDQ

WHNQRORJL�PHVLQ��VHFDUD�XPXP�PHQMDGL�SHOHQJNDS

\DQJ�KLGXS�GDUL�NHVDGDUDQ��NHPDXDQ��NUHDWLYLWDV�

GDQ� VSRQWDQLWDV�� 6HULQJ� GLJDPEDUNDQ� VHEDJDL

VHEXDK�LQVWUXPHQ�\DQJ�PHQMDGL�³SHPEHURQWDNDQ

\DQJ�PHODZDQ�PDV\DUDNDW�PDQXVLD´��:LQQHU�GDODP

6XVVPDQ� ���������� 7HNQRORJL� EHUWXJDV

PHQLQJJDONDQ� NHQGDOL�PDQXVLD� GHQJDQ� KDQ\D

³NHNXDWDQ´� GDQ� ³SLOLKDQ� VHJHUD´� GDODP

PHPSHUODNXNDQ�WHNQRORJL�EDUX�GDQ�GHQJDQ�³NHFLO

PHPEXDW�NHVDODKDQ´��0DQXVLD�EXNDQ�DNWRU�WHWDSL

REMHN��*HUDOG�6XVVPDQ������������

7HRUL�0DUVKDOO�0F/XKDQ��PHQXUXW�6XVVPDQ�

OXDU� ELDVD� PHQHJDVNDQ� � WHQWDQJ� FLUL�FLUL� GDUL

NHEHUSHQJDUXKDQ� WHNQRORJL�� KDPSLU� WLGDN

EHUPXDWDQ�GLPHQVL�SROLWLN��)RUPXODVLQ\D�NXUDQJ

PHQJDQGXQJ�SHUWDQJJXQJMDZDEDQ�NHPDQXVLDDQ�

KDQ\D� VHEDJDL� SHQDQJJXODQJDQ� FDUD� ODLQ� GDUL

WHNQRORJL�\DQJ�EHUDVXPVL�EDKZD�SHUNDNDV�PHVLQ

PHQHPSDWNDQ� RUDQJ� SDGD� SXVDW�SXVDW� LQGXVWUL

�*HUDOG�6XVVPDQ��������������'HWHUPLQLVPH�DGDODK

MXJD� VXDWX� VLVWHP� ILOVDIDW� \DQJ� PHQ\DQJNDO

NHEHEDVDQ� EHUWLQGDN� PDQXVLD�� VHKXEXQJDQ� LWX

NHPDXDQ� WLGDNODK� EHEDV� WHWDSL� GLWHQWXNDQ� ROHK

PRWLI��7KH�1HZ�:HEVWHU�'LFWLRQDU\��������������

�� 0DV\DUDNDW�3HQJHWDKXDQ

������VHEDJDL�,PSOLNDVL�.HPDMXDQ

7HNQRORJL�.RPXQLNDVL

0DV\DUDNDW� SHQJHWDKXDQ� �NQRZOHGJH� VRFL�

HW\��� \DLWX� VXDWX�PDV\DUDNDW� \DQJ� GL� GDODPQ\D

SHUNHPEDQJDQ� SHQJHWDKXDQ�PDXSXQ� GLVWULEXVL

GDQ�SURSDJDVLQ\D�PHQMDGL�LQWL�WUDQVIRUPDVL�GDQ

SHUXEDKDQ�PDV\DUDNDW��+DO��LWX�EHUODQJVXQJ��WHUXV

PHQHUXV�PHQXMX�NH�NHDGDDQ�\DQJ�OHELK�VHPSXUQD�

0DV\DUDNDW�JOREDO�GL�SHQJXMXQJ�DEDG�NH����LQL�

WDN�ODLQ�DGDODK�HPEULR�PDV\DUDNDW�SHQJHWDKXDQ�

KDO�LQL�GLFLULNDQ�ROHK�EHEHUDSD�VLIDW�GL�EDZDK�LQL�

'HPRNUDWLVDVL��.HEHEDVDQ�EHUSHQGDSDW�GDQ

PHQJHPXNDNDQQ\D� VHFDUD� OLVDQ�� WXOLVDQ�� GDQ

PHOHZDWL�PHGLD�PHGLD� ODLQ�PHUXSDNDQ� VHEXDK

NRQGLVL� SHUOX� EDJL� DNVHOHUDVL� SHUNHPEDQJDQ

SHQJHWDKXDQ�PDV\DUDNDW��7LPEXOQ\D�5HIRUPDVL�GL

,QGRQHVLD��EHUJRODNQ\D�0\DQPDU��GDQ�ODLQ�ODLQ�

PHQXQMXNNDQ� DQJLQ� GHPRNUDWLVDVL� � VHPDNLQ

NHQFDQJ�� .HQ\DWDDQ� EDKZD� VXDUD� VHRUDQJ

SURIHVRU� \DQJ� WHODK� EDQ\DN� MDVD� GDQ� NDU\DQ\D

GLKLWXQJ�VDPD�GHQJDQ�VXDUD�VHRUDQJ�SHQDUL�FOXE

PDODP�

3HNHUMD�SHQJHWDKXDQ��0XODL�SHUWHQJDKDQ�DEDG

NH���� LQL�� VHFDUD� JUDGXDO� SHUVHQWDVH� SHNHUMD

EHUNHUDK� ELUX� �EOXH� FROODU� ZRUNHU�� GL�$PHULND

VHGLNLW� GHPL� VHGLNLW� WHUJHVHU� ROHK� SHNHUMD

SHQJHWDKXDQ� �NQRZOHGJH� ZRUNHU��� .HPDMXDQ

WHNQRORJL� GDQ� SHUDGDEDQ� \DQJ� GLEHQWXNQ\D�

PHQFLSWDNDQ� SHNHUMDDQ�SHNHUMDDQ� EDUX� \DQJ

PHPHUOXNDQ�SHNHUMD�SHQJHWDKXDQ��EDLN�VSHVLDOLV

PDXSXQ�JHQHUDOLV��6HEDJDL�FRQWRK��NHPDMXDQ�GDODP

WHNQRORJL�ELRPHGLND��PHQFLSWDNDQ�MHQLV�SHNHUMDDQ

EDUX�\DQJ�KDQ\D�ELVD�GLWDQJDQL�ROHK�SHNHUMD�\DQJ

PHPLOLNL�ODWDU�EHODNDQJ�WHNQRORJL�GDQ�ELRORJL�DWDX

NHGRNWHUDQ�VHNDOLJXV��%HEHUDSD�XQLYHUVLWDV�WHODK

PHPEXND�SURJUDP�NKXVXV�ELRPHGLND��3DUD�LQVLQ\XU

ELRPHGLV� PHPSHODMDUL� HOHNWURQLND�� NRPSXWHU�

SHQJRODKDQ� VLQ\DO�� LQVWUXPHQWDVL�� VHEDJDLPDQD

PHUHND�MXJD�PHPSHODMDUL�DQDWRPL�GDQ�PLNURELRORJL�

3HNHUMDDQ� EDUX� GDODP� � ELGDQJ�ELGDQJ� EDUX� LQL

EHQDU�EHQDU�WLGDN�PXQJNLQ�GLWDQJDQL�NHFXDOL�ROHK

SHNHUMD�SHQJHWDKXDQ�\DQJ�EHQDU�EHQDU�SURIHVLRQDO

GDODP�ELGDQJQ\D�

-DULQJDQ� JOREDO�� � ,QWHUQHW�\DQJ� GHQJDQ

EHUEDVLVNDQ�7UDQVPLVVLRQ� &RQWURO� 3URWRFRO� �

,QWHUQHW�3URWRFRO��7&3�,3���WHODK�PHQJKXEXQJNDQ

UDWXVDQ�MXWD�NRPSXWHU��GDQ�LQL�DNDQ�PHQLQJNDW�WHUXV

GHQJDQ� DNVHOHUDVL� IDQWDVWLV�� .ULVLV� \DQJ� WHUMDGL

KDQ\D�VHGLNLW�PHQJXUDQJL�DNVHOHUDVLQ\D��,QWHUQHW

PHUXSDNDQ�VLPERO�PDWHULDO�HPEULR�PDV\DUDNDW�JOR�

EDO�� 3URSDJDVL�� GLVWULEXVL�PDXSXQ� SHUWXNDUDQ

SHQJHWDKXDQ�GDODP�EHQWXN�LQIRUPDVL�WHNV��JDPEDU�

PDXSXQ� VXDUD�� PHQFDSDL� SRVLELOLWDVQ\D� \DQJ
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WHUDPDW�IDQWDVWLV��*HMDOD�LQL�VHULQJ�GLVHEXW�VHEDJDL

NQRZOHGJH� ELJ� EDQJ � �OHGDNDQ� EHVDU

SHQJHWDKXDQ���VHEDJDL�DQDORJL��GDUL�WHRUL�+DZNLQJ

PHQJHQDL�OHGDNDQ�EHVDU�VHPHVWD�PDWHULDO�\DQJ�NLWD

KXQL�� /HGDNDQ� EHVDU� SHQJHWDKXDQ� \DQJ� WHUMDGL

GDODP�SHUJDQWLDQ�PLOHQLXP�LQL�DNDQ�PHQJKDVLONDQ

VHPHVWD� NHPDQXVLDDQ� \DQJ� EDUX�� VHPRJD� DNDQ

PHPEHULNDQ�NHVHPSXUQDDQ�EDJL�NHPDQXVLDDQ��GDQ

WLGDN�EHUEDOLN�DUDK�PHQMDGL�SHUDQJ�DQWDUD�NQRZO�

HGJH�ZDUULRUV� �WHQWDUD� SHQJHWDKXDQ�� \DQJ� ELVD

EHUDNKLU�GHQJDQ�NHPXQGXUDQ�NHEXGD\DDQ�PDQXVLD

VDPSDL�GHQJDQ�]DPDQ�HV��DWDX�EDKNDQ�SXQDKQ\D

VSHVLHV�KRPR�VDSLHQV�

�� ,PSOLNDVL�7HNQRORJL�.RPXQLNDVL

EDJL�³.QRZOHGJH�6RFLHW\´

8SD\D�PDQXVLD�PHQJHPEDQJNDQ�NRPXQLNDVL

GHQJDQ�VHVDPDQ\D�GDODP�UDQJND�PHQJHPEDQJNDQ

MDWL� GLULQ\D� GDQ�PHPEDQJXQ� PDV\DUDNDWQ\D�

GLODNXNDQ�WDQSD�KHQWL�GDUL�]DPDQ�NH�]DPDQ��.DODX

0F/XKDQ� PHPEDJLQ\D� GDUL� SHULRGH� WULEDO� NH

SHULRGH�OLWHUDWXU��SHULRGH�SHUFHWDNDQ�GDQ�SHULRGH

HOHNWURQLN�� GDQ�$OYLQ�7RIIOHU� GDUL� JHORPEDQJ

SHUWDPD��SHUWDQLDQ�������6�0�±���������JHORPEDQJ

NHGXD��LQGXVWUL��������±�����������GDQ�JHORPEDQJ

NHWLJD�� LQIRUPDVL� ��������� ±� ��� �7RIIOHU�� �����

1DLVELWW���������PDND�%HOO�GDQ�'L]DUG�PHPEDJL

PDV\DUDNDW�GDUL�SUHDJULFXOWXUDO�VRFLHW\��DJULFXO�

WXUDO�VRFLHW\��LQGXVWULDO�VRFLHW\��GDQ�LQIRUPDWLRQ

VRFLHW\��%HOO�GDQ�'L]DUG�GDODP�/D5RVH����������

�����.HVHPXDQ\D�PHQJJDPEDUNDQ�SHQLQJNDWDQ

SHUDGDEDQ� PDQXVLD� GLVHEDENDQ� ROHK� � SHU�

NHPEDQJDQ�WHNQRORJL�NRPXQLNDVL�

1LDW� XQWXN� PHQJHPEDQJNDQ� GLUL�PDQXVLD

PHODOXL�WHNQRORJL�NRPXQLNDVL�GDSDW�GLVLPDN�GDUL

VHEHOXP� DQJND� GDQ� KXUXI� GLWHPXNDQ�PDQXVLD�

3LNWRJUDP��SLFWRJUDPV�DWDX�SLFWRJUDSK��EHQWXN

DWDX�JDPEDU�\DQJ�PHQJDQGXQJ�PDNQD�VDPSDL�VDDW

LQL�PDVLK�GDSDW�GLOLKDW�SDGD�DNVDUD�FLQD�GDQ�OXNLVDQ

GL�GLQGLQJ�GLQGLQJ�JXD�PDV\DUDNDW�SULPLWLI�ULEXDQ

WDKXQ�\DQJ�ODOX��-HINLQV������������0HQJLQWHUSUHWDVL

SLFWRJUDP� \DQJ� SULPLWLI� VDQJDW� VXOLW� NDUHQD

NHWLGDNWDKXDQ� NLWD� WHQWDQJ� ODWDU� EHODNDQJ� GDQ

NRQGLVL� � XWDPDQ\D�� VHKLQJJD�PHUHND�PHPEXDW

VXDWX�SLNWRJUDP��,�-��*HOE���������������0DV\DUDNDW

SHUWDQLDQ�GDQ�NRPXQLNDVL�VHFDUD�WHUWXOLV��WHUMDGL

VHNLWDU������WDKXQ�60�SDGD�6XPHU�NXQR���VHEXDK

QHJDUD�]DPDQ�GXOX�GL�GDHUDK�0HVRSRWDPLD�\DQJ

VDDW�LQL�WHUPDVXN�ZLOD\DK�VHODWDQ�,UDN���%HOO�GDQ

'L]DUG�GDODP�/D5RVH������������0DQXVLD�PXODL

PHQXOLV�SDGD�NHSLQJDQ�EDWX��OHPEDUDQ�OHPEDUDQ

NXOLW��SHUNDPHQ�GDQ�SDSLUXV�VHSHUWL�GLWHPXNDQ�GL

GDHUDK�ODXW�PDWL��-HINLQV�����������3HQJJXQDDQ

KXUXI�WHUMDGL�GL�]DPDQ�<XQDQL�NXQR��5DMD�&DGPXV�

GDODP�EHQWXN� DOSKDEHW� DWDX� WDQGD� ODLQ� GDODP

EDKDVD�WHUWXOLV��3HQJJXQDDQ�DQJND��OHELK�GDUL�����

WDKXQ�\DQJ�ODOX�%DQJVD�6XPHULD�GDQ�&KDOGHD�WHODK

PHQJHPEDQJNDQ�VLVWHP�KLWXQJDQ�GHQJDQ�QLODL���

VHEDJDL� GDVDU��8QWXN� PHQJRPXQLNDVLNDQQ\D�

PHUHND�PHQDQGDLQ\D� GHQJDQ� ODPEDQJ� GDODP

OHPEDUDQ�WDQDK�OLDW�\DQJ�GLVHEXW�³FXQHLIRUP´��\DLWX

WXOLVDQ�\DQJ�GLJXQDNDQ�ROHK�RUDQJ�PHVRSRWDPLD�

VXPHULD�NXQR��3DGD�EDQJVD�0HVLU��ULEXDQ�WDKXQ

\DQJ�ODOX��MXJD�PHQJJXQDNDQ�DQJND�GHQJDQ�VLPERO

JDPEDU��6HSHUWL�XQWXN�VLPERO�����DGDODK�UDQWDL�

XQWXN������EXQJD�ORWXV��XQWXN��������GHQJDQ�MDUL

WHOXQMXN����������GHQJDQ�EHUXGX��GDQ�XQWXN�VDWX

MXWD�� VHVHRUDQJ� PHQJXOXUNDQ� WDQJDQ� VHSHUWL

NHKHUDQDQ�XQWXN�PHQJJDPEDUNDQ� MXPODK�\DQJ

EHVDU��/DLQ�KDOQ\D�GHQJDQ�DQJND�5RPDZL�\DQJ

VDPSDL� VHNDUDQJ� PDVLK� GLJXQDNDQ� GHQJDQ

KLWXQJDQ�NDODX�DQJND�UHQGDK�GLVLPSDQ�GL�NDQDQ

PDND�DQJNDQ\D�GLMXPODKNDQ��/;; ����������

VHGDQJNDQ�NDODX�DQJND�UHQGDKQ\D�GL�VHEHODK�NLUL

PDND� DQJNDQ\D� GLNXUDQJNDQ� �;& � �������

�6KHQWRQ�GDODP�(QF\FORSHGLD�$PHULFDQD�������

�����

3HQJJXQDDQ�NRPXQLNDVL�VHFDUD�WHUWXOLV�WHODK

GLPDQIDDWNDQ�ROHK�-XOLXV�&DHVDU�GDODP�VHMDUDK

5RPDZL�.XQR� � EDKZD�NDLVDU� GL� VDPSLQJ�PH�

QJHPXNDNDQ�WHQWDQJ�KDVLO�\DQJ�OXDU�ELDVD�\DQJ

WHODK�GLFDSDLQ\D��VHEDJDL�SHQJXDVD�*DXO���NLUD�

NLUD�ZLOD\DK� DQWDUD�3UDQFLV� GDQ�%HOJLD��� MXJD

PHQXOLV�NRPHQWDU�NRPHQWDU�VHEDJDL�VHEXDK�SUR�

SDJDQGD�EDJL�GLULQ\D�

0HQJDNXL�NHNXDWDQ�EHULWD�GDODP�EHQWXN�RSLQL

SXEOLN��NDLVDU�PHQHUELWNDQ�OHPEDU�KDULDQ��GDLO\

SDSHU��\DQJ�GLQDPDL�³$FWD�'LXUQD´��GDLO\�DFWV�RU

GDLO\� UHFRUGV�� \DQJ� EHUODQJVXQJ� VHODPD� ���

WDKXQ��'L�VDPSLQJ�SHQJXPXPDQ�WHQWDQJ�NHODKLUDQ�

NHPDWLDQ�� SHUNDZLQDQ�� MXJD� EHULVL� NHSXWXVDQ�



0(',$725���9RO��������1R������'HVHPEHU��������

NHSXWXVDQ� SHPHULQWDK�� GDQ� ODSRUDQ� WHQWDQJ

NHEDNDUDQ�GDQ�FXDFD�EXUXN��/D5RVH��������������

$FWD� PHQJDPELO� DOLK� DQQDOHV� �\HDUO\

FKURQLFOHV���\DQJ�WLGDN�WHUELW�ODJL�VHWHODK�WDKXQ

����60��$QQDOHV�PHUXSDNDQ�LQIRUPDVL�WDKXQDQ

WHQWDQJ�UHQWHWDQ�NHMDGLDQ��WHWDSL�KDQ\D�NHMDGLDQ�

NHMDGLDQ� \DQJ� VDQJDW� SHQWLQJ��$FWD� GLJXQDNDQ

SDGD�]DPDQ�-XOLXV�&DHVDU�PXODL����������60��(QF\�

FORSHGLD�$PHULFDQD�������������

6HPXD�NHMDGLDQ�WHUVHEXW�GL�DWDV�EHUGDVDUNDQ

SHPEDJLDQ�VHMDUDK�PDQXVLD�PHQXUXW�$OYLQ�7RIIOHU

WHUMDGL� SDGD�PDV\DUDNDW� SHUWDQLDQ� �DJULFXOWXUH

VRFLHW\���VHGDQJNDQ�SDGD�PDV\DUDNDW�LQGXVWUL�PXODL

GLWDQGDL� GHQJDQ� GLWHPXNDQQ\D�PHVLQ� XDS� ROHK

7KRPDV�1HZFRPHQ¶V� SDGD� WDKXQ� ������ � \DQJ

GLVHPSXUQDNDQ�ROHK�-DPHV�:DWW�SDGD�WDKXQ������

1DPXQ��MDXK�VHEHOXP�LWX��GL�ELGDQJ�SXEOLNDVL��SDGD

WDKXQ������-RKDQQ�*XWHQEHUJ������±�������DKOL

SHUFHWDNDQ�DVDO�-HUPDQ�PHQHPXNDQ�KXUXI�FHWDN

GDUL�ORJDP�\DQJ�ELVD�GLSLQGDK�SLQGDK���3HQHPXDQ

LQL�PHQDQGDL� VHVXDWX�\DQJ� VDQJDW� SHQWLQJ� GDUL

SHPEDQJXQDQ�SHUDGDEDQ�%DUDW���3DGD�WDKXQ�\DQJ

VDPD�� *XWHQEHUJ� PHQGHPRQVWUDVLNDQ

SHQHPXDQQ\D�LWX��NHPXGLDQ��VHRUDQJ�SHQJDFDUD

ND\D� PHQDQDPNDQ� PRGDO� VDQJDW� EHVDU � GL

SHUXVDKDDQ�*XWHQEHUJ�SDGD�WDKXQ�������VHKLQJJD

GHQJDQ�PRGDO�LQL�*XWHQEHUJ�PHQFHWDN�%LEHO�\DQJ

NHPXGLDQ� � WHUNHQDO� GHQJDQ� VHEXWDQ�*XWHQEHUJ

%LEOH�VHUWD�GLDQJJDS�VHEDJDL�OHPEDU�VXEVWDQVLDO

SHUWDPD�\DQJ�GLDQJJDS�VHEDJDL�SHUFHWDNDQ�SHUV

�%HOO�GDQ�'L]DUG�GDODP�/D5RVH������������GDQ�*RII

GDODP�(QF\FORSHGLD�$PHULFDQD������������

6HEHOXP�*XWHQEHUJ�PHQHPXNDQ�SHUFHWDNDQ

GHQJDQ� KXUXI� FHWDN� GDUL� ORJDP� \DQJ� GDSDW

GLSLQGDK�SLQGDK��SDGD�SHUPXODDQ�DEDG�NH���&KLQD

WHODK�PHQHPXNDQ� DODW� FHWDN��0HUHND� GHQJDQ

VXNVHV�PHQJJXQDNDQ�EDKDQ�GDUL�EDORN�ND\X�XQWXN

PHQ\HGLDNDQ� SHUPXNDDQ� EDJL� NDWD�NDWD� GDQ

JDPEDU� VHUWD� SUDNWHN� FHWDN� GHQJDQ� KXUXI� \DQJ

WLPEXO���3DGD�DEDG�NH�����ODUXWDQ�KXUXI�ORJDP�WHODK

GLJXQDNDQ�GDODP�RSHUDVLRQDO�SHUFHWDNDQ�GL�&KLQD

GDQ�.RUHD�� �%DJDLPDQD� SXQ� SHQFHWDNDQ� UHOLHI

�WLPEXO��WHWDS�PDVLK�PHQMDGL�PRGH���6HGDQJNDQ

SHQHPXDQ� *XWHQEHUJ� PHPEXDW� SHUFHWDNDQ

EHUNHPEDQJ�NH�WDKDS�\DQJ�OXDU�ELDVD�NDUHQD�VHODLQ

PHQJHPEDQJNDQ�KXUXI�FHWDN�ORJDP�\DQJ�GDSDW

GLSLQGDK�SLQGDK�MXJD�PHQHPXNDQ�PHWRGH�GXSOLNDVL

FHWDNDQ�GDUL�KXUXI�DVOLQ\D��7KH�1HZ�%RRN�RI�3RSX�

ODU�6FLHQFH��������������

%HUNDW�PHVLQ�FHWDN�GDUL�*XWHQEHUJ��PDND�WHODK

WHUELW�VHPDFDP�OHPEDU�EHULWD��QHZV�VKHHW��GL�(URSD

\DQJ�EHUQDPD�&RUDQWRV�\DQJ�VHODQMXWQ\D�GLJDQWL

ODSRUDQ� KDULDQ� \DQJ� EHUQDPD�'LXUQRV� \DQJ

GLIRNXVNDQ�OHELK�NHSDGD�SHULVWLZD�SHULVWLZD�GDODP

QHJHUL��VHSHUWL�WHQWDQJ�UDMD�GDQ�SDUOHPHQ�GL�,QJJULV

DQWDUD�WDKXQ������DQ��'LXUQRV�PHUXSDNDQ�VXUDW

NDEDU�KDULDQ�SHUWDPD��VHGDQJNDQ�PDMDODK�SHUWDPD

GLWHUELWNDQ� SDGD� WDKXQ� ����� GL� ,QJJULV� \DQJ

EHUQDPD�7KH�*HQWOHPHQ¶V�0DJD]LQH��.RPXQLNDVL

PHODOXL�)LOP�ELVX��GLPXODL�WDKXQ������ROHK�:LOOLDP

6��3RUWHU��VHGDQJNDQ�PHODOXL�PHGLD�HOHNWURQLN�\DQJ

VHFDUD�EHUDWXUDQ�GLVLDUNDQ�PHODOXL�UDGLR�SHQ\LDUDQ�

SHUWDPD�GLVLDUNDQ�SDGD�WDKXQ�������ROHK�&KDUOHV

+HUUROG���7HWDSL��LD�PHQJKHQWLNDQ�VLDUDQQ\D�NHWLND

3HUDQJ�'XQLD�3HUWDPD���3HQ\LDUDQ�WHOHYLVL��SHUWDPD

WHUMDGL� SDGD� WDKXQ� ����� GL� ,QJJULV�� VHGDQJNDQ

VLDUDQ�SHUWDPD�GL�$PHULND�6HULNDW�SDGD�WDKXQ�����

�/D5RVH�����������������

$EDG� LQIRUPDVL� � GLVHEXW� MXJD� � DEDG� UXDQJ

DQJNDVD��DEDG�HOHNWURQLND��GHVD�GXQLD��3DGD�DEDG

LQL�� =ELJQLHZ� %U]H]LQVNL�PHQJDWDNDQ� EDKZD

PDQXVLD� VHGDQJ�PHQJKDGDSL� DEDG� WHNQRWURQLN�

'DQLHO�%HOO��DKOL�VRVLRORJL��PHQJJDPEDUNDQ�DNDQ

GDWDQJQ\D�PDV\DUDNDW�SDVFD�LQGXVWULDO� �7RIIOHU�

��������������0DV\DUDNDW�\DQJ�KLGXS�SDGD�DEDG

LQIRUPDVL� \DQJ� NHPXGLDQ� GLVHEXW� PDV\DUDNDW

LQIRUPDVL��LQIRUPDWLRQ�VRFLHW\���GLWDQGDL�GHQJDQ

PDNLQ�PHQLQJNDWQ\D�SHNHUMD�SHNHUMD�GL�ELGDQJ

LQIRUPDVL�� 3DGD� SXQFDN�PDV\DUDNDW� LQGXVWUL�

PHQXQMXNNDQ� EDKZD� SURSRUVL� SHNHUMD� \DQJ

EHUJHUDN�GL�ELGDQJ�LQIRUPDVL�PHQLQJNDW�����\DQJ

VHEHOXPQ\D�KDQ\D������3DGD�VDDW�LQL��WDKXQ������

DQ���SURSRUVL�SHNHUMD�GL�ELGDQJ�LQIRUPDVL�KDQ\D�GL

EDZDK������PHVNLSXQ�DQJND�LQL�WLGDN�WHUPDVXN

SHUWXPEXKDQ�MXPODK�SHJDZDL�SDEULN��SHGDJDQJ

HFHUDQ��GDQ�SHUWDQLDQ�\DQJ�PHPEHODQMDNDQ�EDQ\DN

GDUL� NHVHKDULDQ� PHUHND� GL� WHUPLQDO�WHUPLQDO

NRPSXWHU�\DQJ�PXQJNLQ�MXJD�GDSDW�GLNODVLILNDVLNDQ

VHEDJDL�SHNHUMD�SHNHUMD�LQIRUPDVL��NDVXV�$PHULND��

6HKXEXQJDQ�PHGLD�PHUXSDNDQ� UHIOHNVL� VWDWXV

HNRQRPL�PDV\DUDNDW��WLGDN�PHQJKHUDQNDQ�DSDELOD

GRPLQDVL�PHGLD�GDODP�PDV\DUDNDW�LQIRUPDVL�DGDODK
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VDWX�KDO�XQWXN�PHPEDQWX�PHUHND�PHQFLSWDNDQ�

PHQ\LPSDQ��GDQ�PHPSURVHV�LQIRUPDVL��GDODP�KDO

LQL�DGDODK�NRPSXWHU��.RQYHUVL�VHPXD�PHGLD�NH

NRPSXWHU�\DQJ�PHQGRURQJ�WHUMDGLQ\D�NRQYHUJHQVL

PHGLD�PHUXSDNDQ�DNKLU�GDUL�HUD�LQGXVWUL�NH�HUD

NRPSXWHU��/D5RVH�����������������

3DGD� PDV\DUDNDW� LQIRUPDVL�� NLWD� WHODK

PHQVLVWLPDVL� SURGXNVL� SHQJHWDKXDQ� GDQ

PHQJXDWNDQ� NHNXDWDQ� RWDN� NLWD�� 3HQJHWDKXDQ

EXNDQ� VXEMHN� GDUL� KXNXP� SHUOLQGXQJDQ�

3HQJHWDKXDQ�GDSDW�GLFLSWDNDQ��WHWDSL�MXJD�GDSDW

GLPXVQDKNDQ�� GDQ� \DQJ� OHELK� SHQWLQJ

SHQJHWDKXDQ�DGDODK�VLQHUJL���NHVHOXUXKDQ�VHODOX

OHELK� EHVDU � GDUL� EDJLDQ�EDJLDQQ\D�� 3DWXW

GLSHUKDWLNDQ�DSD�\DQJ�GLNHPXNDNDQ�3HWHU�'UXFNHU

EDKZD� SURGXNWLYLWDV� SHQJHWDKXDQ�PHUXSDNDQ

NXQFL� GDUL� SURGXNWLYLWDV� LWX� VHQGLUL�� NRPSHWLVL

NHNXDWDQ�� GDQ� SHQFDSDLDQ� NHJLDWDQ� HNRQRPL�

3HQJHWDKXDQ�WHODK�PHQMDGL�LQGXVWUL�SULPHU��\DLWX

LQGXVWUL�\DQJ�PHQVXSOD\�HNRQRPL��PHQMDGL�HVHQVL

GDQ�SXVDW�VXPEHU�SURGXNVL��'DODP�VXLDWX�HNRQRPL

LQIRUPDVL��QLODL�EXNDQ�PHQLQJNDW�NDUHQD�EXUXK�DWDX

SHNHUMD� WHWDSL� NDUHQD� SHQJHWDKXDQ� �1DLVELW�

������������

'DSDW�GL�SDKDPL�DSDELOD�SHQJHUWLDQ�WHQWDQJ

PDV\DUDNDW� LQIRUPDVL� GLPXODL� GHQJDQ�PHQJXML

EDJDLPDQD� VLVWHP� NRPXQLNDVL� VHFDUD� VRVLDO

WHURUJDQLVDVL�� %DQ\DN� OLWHUDWXU� WHQWDQJ� VWXGL

NRPXQLNDVL�� MXUQDOLVWLN�� DWDX�PHGLD� PDVVD

GLIRNXVNDQ� NHSDGD� EDJDLPDQD� DVSHN�DVSHN

EHUNRPXQLNDVL� GDQ� EDJDLPDQD� NKDOD\DN

PHQJRQVWUXNVL� SHVDQ�� DWDX� EDJDLPDQD� PHGLD

PHQMDGL�SURIHVLRQDO��6XVVPDQ������������

.HEHUDGDDQ�PDV\DUDNDW�LQIRUPDVL�GLWXQMDQJ

ROHK�WHNQRORJL�LQIRUPDVL�\DQJ�PXODL�GLJXQDNDQ

VHFDUD� OXDV� GL� SHUWHQJDKDQ� WDKXQ� �����DQ�

7HNQRORJL� LQL� PHUXSDNDQ� SHQJHPEDQJDQ� GDUL

WHNQRORJL� NRPSXWHU� \DQJ� GLSDGXNDQ� GHQJDQ

WHNQRORJL� WHOHNRPXQLNDVL��7HNQRORJL� LQIRUPDVL

DGDODK��VXDWX�WHNQRORJL�\DQJ�EHUKXEXQJDQ�GHQJDQ

SHQJRODKDQ� GDWD�PHQMDGL� LQIRUPDVL� GDQ� SURVHV

SHQ\DOXUDQ�GDWD�LQIRUPDVL�WHUVHEXW�GDODP�EDWDV�

EDWDV�UXDQJ�GDQ�ZDNWX��,QGUDMLW����������

(IHN�VDPSLQJ�GDUL�WHNQRORJL�LQIRUPDVL��DQWDUD

ODLQ��WLPEXOQ\D�LQIRUPDVL�\DQJ�QJDPEDQJ�WLGDN

WHUWDQJDQL�GHQJDQ�EDLN��FROODSVLQJ�WKH�LQIRUPD�

WLRQ� IORDW�� VHKXEXQJDQ� FHSDWQ\D� SHQ\DPSDLDQ

LQIRUPDVL�GDQ�EDQ\DNQ\D� LQIRUPDVL�\DQJ�KDUXV

GLRODK��GLVHOHNVL��,QIRUPDVL�\DQJ�WLGDN�WHUNRQWURO

GDQ� WLGDN� WHURUJDQLVDVL� DNDQ�PHQMDGL� PXVXK

SHNHUMD�SHNHUMD� LQIRUPDVL��7HNQRORJL� ,QIRUPDVL

GDSDW�PHPEDZD�FKDRV�GDUL�SROXVL�LQIRUPDVL��FKDRV

RI�LQIRUPDWLRQ�SROOXWLRQ��GDQ�DNDQ�PHPEHULNDQ

QLODL� NHSDGD� GDWD� VHVXDWX� \DQJ� WLGDN� EHUJXQD

�1DLVELW���������������(IHN�ODLQ�\DQJ�VHMHQLV�DGDODK

EHEDQ�LQIRUPDVL�\DQJ�WHUODOX�EDQ\DN��LQIRUPDWLRQ

RYHUORDG��NDUHQD�FHSDWQ\D�GDQ�PXGDK�PHQHULPD

LQIRUPDVL�� VHKLQJJD� LQIRUPDVL� WLGDN� WHUWDQJDQL

GHQJDQ�EDLN�GDQ�WLGDN�WHUVHOHNVL�DQWDUD�LQIRUPDVL

\DQJ� UHOHYDQ�GDQ�\DQJ� WLGDN� UHOHYDQ� �(ZDOG�	

%XUQHWW������������$NKLUQ\D��DNDQ�PHQLPEXONDQ

LQIRUPDVL�\DQJ�PHQ\HVDNNDQ��LQIRUPDWLRQ��JOXW�

\DQJ�PHQLPEXONDQ�SHQ\DNLW��0HQXUXW�(OL�1DRP�

VDODK� VHRUDQJ� SDNDU� KXNXP� WHOHNRPXQLNDVL�

PDVDODK� LQIRUPDVL� PDVD� GHSDQ� EXNDQ� ODJL

EDJDLPDQD�PHQJKDVLONDQQ\D� WHWDSL� EDJDLPDQD

PHQJXUDQJLQ\D��'DYLG�6KDQN�GDODP�'DKODQ������

�������8QWXN�PHQJDWDVLQ\D��PHQXUXW�-RKQ�1DLVELW�

WHNQRORJL�WLQJJL�KDUXV�GLLPEDQJL�GHQJDQ�VHQWXKDQ

\DQJ�WLQJJL�

³+LJK� WHFK� �KLJK� WRXFK� LV�D� IRUPXOD� ,� XVH� WR� GH�

VFULEH� WKH�ZD\�ZH�KDYH�UHVSRQGHG� WR� WHFKQRORJ\�

:KDW�KDSSHQV�LV�WKDW�ZKHQHYHU�QHZ�WHFKQRORJ\�LV

LQWURGXFHG� LQWR�VRFLHW\�� WKHUH�PXVW� EH�D� FRXQWHU�

EDODQFLQJ�KXPDQ�UHVSRQVH�WKDW�LV�KLJK�WRXFK�RU�WKH

WHFKQRORJ\� LV� UHMHFWHG�� 7KH�PRUH� KLJK� WHFK�� WKH

PRUH�KLJK�WRXFK´��1DLVELW�������������

'L�VDPSLQJ�SHUNHPEDQJDQ�GL�ELGDQJ�WHNQRORJL

PHGLD�NRPXQLNDVL�� SHUDGDEDQ�\DQJ� WLQJJL� MXJD

GLEXNWLNDQ�ROHK�SHQHPXDQ�GL�ELGDQJ�SUDVDUDQD

NRPXQLNDVL��6WLOO��6DPXHO�)�%�0RUVH¶V�PHQHPXNDQ

WHOHJUDSK� GDODP� WDKXQ� ������ GDQ� VDQJDW

PHPSXQ\DL�DUWL�XQWXN�PHPXODL�SHUNHPEDQJDQ�GL

ELGDQJ� WHNQRORJL� WHOHNRPXQLNDVL� GDQ� LQGXVWUL

SUDVDUDQD�NRPXQLNDVL�VDPSDL�NHEHUDGDDQQ\D�VDDW

LQL��7DKXQ� ������ SHQJLULPDQ�NDWD�NDWD�0RUVH

PHUXSDNDQ�VLVWHP� WHOHJUDSK�\DQJ�SHUWDPD�NDOL

GLRSHUDVLRQDONDQ���7DKXQ������WHODK�WHUVHEDU�GL

VDWX�EHQXD��GDQ�WDKXQ������WHUVHEDU�NH�DQWDU�EHQXD

GHQJDQ�PHQJJXQDNDQ�NDEHO�GL�EDZDK�ODXW��$KOL

VHMDUDK��'DQLHO� &]LWURP��PHQ\HEXW� WHOHJUDSK

VHEDJDL� ³JDULV� \DQJ� VDQJDW� FHSDW´� XQWXN



0(',$725���9RO��������1R������'HVHPEHU��������

PHQXQMXNNDQ�NHFHSDWDQ�WUDQVPLVL�LQIRUPDVL�GDQ

PHQWUDQVIRUPDVLNDQ� HIHN�� .HKLGXSDQ� ELVQLV

WXPEXK�GDODP� VNDOD� \DQJ� OXDV� VHWHODK�PHUHND

PHQJJXQDNDQ�WHOHJUDSK�XQWXN�PHQJRRUGLQDVLNDQ

FDEDQJ�FDEDQJQ\D��7HOHJUDSK� MXJD�PHPSXQ\DL

IXQJVL� SHQWLQJ� EDJL� PHGLD�PDVVD�� SHOD\DQDQ

PHODOXL� NDEHO� WHUVHEXW�� SHQHUELWDQ� SHUV� GDSDW

PHQJLULPNDQ�EHULWDQ\D�NH�VHOXUXK��NRWD���7DKDS

VHODQMXWQ\D�DGDODK�GHQJDQ�GLWHPXNDQQ\D�WHOHSRQ

ROHK�$OH[DQGHU�*UDKDP�%HOO� SDGD� WDKXQ������

VHWHODK�3HUDQJ�'XQLD� NH� GXD��$PHULND� 6HULNDW

PHPEDQJXQ�UDGDU�WUDQVPLWWHU�XQWXN�PHQGHWHNVL

PXVXK�GDQ�XQWXN�NHSHQWLQJDQ�VLVWHP�NRPXQLNDVL

\DQJ�GLQDPDNDQ�PLFURZDYH�GDQ�PXODL�GLJXQDNDQ

GDODP� MDULQJDQ� WHOHSRQ� XPXP� WDKXQ� �����

.HPXGLDQ�PLFURZDYH�\DQJ� GLWHPSDWNDQ�GDODP

RUELW�VHNLWDU�EXPL�\DQJ�NHPXGLDQ�GLVHEXW�VDWHOLW�

WHODK�GLRUELWNDQ�$PHULND�GHQJDQ�QDPD��6DWHOLW�7HO

6WDU�,���WDKXQ������

'DODP� UDQJND� PHQJHPEDQJNDQ� VLVWHP

SHUWDKDQDQQ\D��SDGD������'HSDUWHPHQ�3HUWDKDQDQ

$PHULND�6HULNDW�PHQGLULNDQ�SUR\HN�$GYDQFHG�5H�

VHDUFK�DQG�3URMHFW�1HWZRUN��3URMHFW�$53$1(7��

GDODP� SHODNVDQDDQ� ULVHWQ\D� PHQJDZLQNDQ

SUDVDUDQD�YLGHR�WHNV��KLSHUWHNV��&'�5RP�GHQJDQ

SHUVRQDO� NRPSXWHU�� VHKLQJJD� SDGD� WDKXQ� ����

GLWHPXNDQ��MDULQJDQ�DQWDU�GXQLD��:::��:RUOG�:LGH

:HE�� � \DQJ� NHPXGLDQ� SRSXOHU� GHQJDQ� VHEXWDQ

LQWHUQHW�

,QWHUQHW�PHQJKDGLUNDQ�VHMXPODK�NHXQWXQJDQ

XQWXN�PHPEDQJXQ�KXEXQJDQ�VRVLDO�RQOLQH� GDQ

SHQJJXQD�MHODV�GDSDW�PHQJDPELO�NHXQWXQJDQ�GDUL

SHOXQJ�SHOXDQJ� LWX� GDODP� MXPODK� \DQJ� EHVDU�

,QWHUQHW� PHPEXDW� KDO� WHUVHEXW�PHQMDGL� OHELK

PXGDK�� GDQ� EDKNDQ� GDSDW� PHQFLSWDNDQ� VXDWX

NRPXQLWDV� VHFDUD� SVLNRORJLV� \DQJ�PHPSHUOXDV

KXEXQJDQ�NLWD�PHOHZDWL�ZDNWX�GDQ�MDUDN��EDKNDQ

PHQFLSWDNDQ�VXDWX�PDV\DUDNDW�PD\D�GL�PDQD�RU�

DQJ�VDOLQJ�PHQJHQDO�VDWX�VDPD�ODLQ�PHODOXL�MDULQJDQ

NRPXQLNDVL�

$SDELOD� GLSHUWDQ\DNDQ� WHQWDQJ� NHVDPDDQ

PDV\DUDNDW� LQWHUQHW� GDQ� PDV\DUDNDW

VHVXQJJXKQ\D��PDND�KDO� LQL�WHUJDQWXQJ�NHSDGD

SHQJHUWLDQ�SDGD�PDV\DUDNDW�LWX�VHQGLUL�� �+DQ\D

PHODOXL� VLWXV�� SHQJJXQD� GDSDW� PHPEHULNDQ

NRQWULEXVL� GDQ� EHULQWHJUDVL� ODQJVXQJ� VHVDPD

SHQJJXQD�VHSHUWL�KDOQ\D�PHPSURPRVLNDQ�VXDWX

PDV\DUDNDW� \DQJ� PHPLOLNL� SHQJHUWLDQ� SHQXK

�0F/DXJKOLQ�� GNN�GDODP�/D5RVH�� ����� �� �����

1DPXQ�� 5RELQV� PHQ\DWDNDQ� SXOD� EDKZD

NHPXQJNLQDQ� LQWHUQHW� GDSDW� PHQLQJNDWNDQ

NHFHQGHUXQJDQ�GDODP�PDV\DUDNDW�PRGHUQ�GHQJDQ

PHPXWXV�KXEXQJDQ�VRVLDO�GDUL�UHDOLWDV�ILVLN�GDQ

PHQJJHVHU�PHUHND�GL�OXDU�PDV\DUDNDW�ORNDO�PHUHND

�5RELQV� GDODP�/D5RVH� ����������� .HPXGLDQ

LQWHUQHW� PHQJJDQJJX� EDJDLPDQD� KXEXQJDQ

NHKLGXSDQ�Q\DWD�GLUXVDN�ROHK�VHVXDWX�\DQJ�PD\D�

.HOXDUJD�ELVD�SHFDK�NDUHQD�NHWLGDNVHWLDDQ�GHQJDQ

SLKDN�\DQJ�GLFLQWDL�PHODOXL�RQOLQH��0HQJKDODQJL

NHGHNDWDQ�DQDN�DQDN�NDUHQD�PHUHND�WHUSLNDW�ROHK

LQWHUQHW��+DVLO�VHEXDK�VWXGL�PHQXQMXNNDQ�EDKZD

SHQJJXQDDQ� LQWHUQHW� VHFDUD� EHUOHELKDQ

PHQLQJNDWNDQ� LVRODVL� VRVLDO� �.UDXW� HW� DO� GDODP

/D5RVH�������������

0DV\DUDNDW�PD\D�PXQJNLQ�KDQ\D�PDV\DUDNDW

GDODP�QDPD�VDMD��$SDELOD�PHQJJXQDNDQ�LQWHUQHW

VHEDJDL�SHQJJDQWL�NHKDGLUDQ�NLWD�GL�PDV\DUDNDW�

NLWD�DNDQ�NHKLODQJDQ�QXDQVD�GDUL�LV\DUDW�LV\DUDW

QRQYHUEDO�� HNVSUHVL�PXND�� SRVWXU� WXEXK� \DQJ

PHPEDQWX�NLWD�PHPDKDPL�SHQJHUWLDQ�VHFDUD�OHELK

PHQGDODP�GDUL�NDWD�NDWD�\DQJ�WHUXFDSNDQ��1DPXQ�

LQWHUQHW�EHUPDQIDDW�XQWXN�PHPHOLKDUD�KXEXQJDQ

EDLN�\DQJ�PHOLQWDVL�MDUDN�GDQ�XQWXN�PHQ\DPSDLNDQ

LQIRUPDVL� ��'RUGLFN�	�/D5RVH� GDODP� � /D5RVH

����������

0HPSHODMDUL� HIHN� VHFDUD� VRVLDO� GDUL�PHGLD

WHUKDGDS�LQGLYLGX�PDXSXQ�WHUKDGDS�PDV\DUDNDW�

ROHK��6WUDXEKDDU�/D5RVH�GLXUDLNDQ�EDKZD�GDUL�KDVLO

SHQHOLWLDQ� EDQ\DN� PHGLD� NRPXQLNDVL� GDSDW

PHPSHQJDUXKL� VHFDUD� SHQXK� SHQJJXQDQ\D�

1DPXQ��PHQMDZDE�SHUWDQ\DDQ�WHQWDQJ�HIHN�VRVLDO

WLGDN�VHVHGHUKDQD�LWX��VHSHUWL�FRQWRK�SRUQRJUDIL

GL� WHOHYLVL� GDSDW� PHQGRURQJ� DJUHVL� VHNVXDO

WHUKDGDS� ZDQLWD� WHWDSL� KDO� LQL� WLGDN� VHFDUD

NHVHOXUXKDQ�EHUKXEXQJDQ�DQWDUD�GLWD\DQJNDQQ\D

SRUQRJUDIL�GDQ�NHMDGLDQ�SHPHUNRVDDQ�

.RWD� \DQJ� EHUPDV\DUDNDW� HOLW�� WHUQ\DWD

PHPLOLNL�WLQJNDW�NHMDKDWDQ�\DQJ�UHQGDK��NDUHQD

NHPXQJNLQDQ�SHFDQGX�WHOHYLVL�NXUDQJ�PHPLOLNL

NHVHPSDWDQ�XQWXN�EHUKXEXQJDQ�GHQJDQ�WHWDQJJD

DWDX�PHQLQJJDONDQ� UXPDK�PHUHND� XQWXN� VXDWX

NHVXOLWDQ��'HQJDQ�GHPLNLDQ��EXNWL�\DQJ�NXDW�GDUL
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SHQJDUXK� PHGLD� WHUKDGDS� LQGLYLGX� WLGDN

PHUXSDNDQ�LQGLNDVL�\DQJ�EDJXV�GDUL�HIHN�PHGLD

GDODP�PDV\DUDNDW��6HEDE�PHUHND�GLKXEXQJNDQ

GDODP�VXDWX�VHWWLQJ�\DQJ�WLGDN�UHDOLVWLV�

(NVSULPHQ�ODSDQJDQ�GHQJDQ�SRSXODVL�\DQJ

OXDV� GLKXEXQJNDQ� GHQJDQ� NRQGLVL� UHDOLVWLV

PHQXQMXNNDQ�SROD�\DQJ�VDQJDW�NRPSOHNV�GDUL�KDVLO

\DQJ� EHUWHQWDQJDDQ�� PHPEDZD� NHSDGD� VXDWX

NRQNOXVL�EDKZD�NDVXV�XQWXN�HIHN�PHGLD�EHOXP

PHQMDGL�NRQNOXVL�\DQJ�WHUEXNWL��0HQLPEDQJ�HIHN

VHFDUD�NHVHOXUXKDQ�GDUL�PHGLD�NRPXQLNDVL��SDUD

DKOL�PHUDVD�EDKZD�LVX�\DQJ�WHUOLEDW�VDQJDW�EHVDU�

NHNXDWDQ�VRVLDO�VDQJDW�WLGDN�WHUOLKDW�DWDX�EDUDQJNDOL

PHWRGH� \DQJ� GLJXQDNDQ� VDUMDQD�VDUMDQD� VRVLDO

VDQJDW�VHPSLW�XQWXN�PHZDGDKL�KXEXQJDQ�Q\DWD

DQWDUD�PHGLD�GDQ�PDV\DUDNDW�

6HODQMXWQ\D��6WUDXEKDDU�PHQJHPXNDNDQ�VDWX

SHUWDQ\DDQ�� ³$SDNDK� PHGLD� NRPXQLNDVL

PHPEHULNDQ�NRQWULEXVL�WHUKDGDS�NHWLGDNVDPDDQ

VRVLDO�WHODK�PHQDULN�PLQDW�VHMXPODK�VDUMDQD�QRQ�

0DU[VLV"´�GLKXEXQJNDQ�GHQJDQ�SHQHOLWLDQ�HPSLULV

\DQJ� GLQDPDL � NQRZOHGJH� JDS� K\SRWKHVLV�

3HUVSHNWLI�LQL�PHPEXDW�VXDWX�MDUDN�DQWDUD�LQIRUPDVL

³KDYHV´�GDQ�³KDYH�QRW´��3LKDN�\DQJ�ND\D�LQIRUPDVL

³KDYHV´�DGDODK�GHQJDQ�WLQJNDWDQ�SHQGLGLNDQ�\DQJ

WLQJJL� GDQ� DNVHV� VXPEHU� LQIRUPDVL� VHSHUWL

SHUSXVWDNDDQ�GDQ�3&��NRPSXWHU���VHPHQWDUD�³KDYH

QRW´�DGDODK�PLVNLQ�LQIRUPDVL�\DLWX�PHUHND�\DQJ

WLQJNDW� SHQGLGLNDQQ\D� VHUWD� DNVHV� WHUKDGDS

VXPEHU�LQIRUPDVLQ\D�UHQGDK�VHUWD�FHQGHUXQJ�SXOD

VHFDUD�HNRQRPL�PLVNLQ��.QRZOHGJH�JDS�K\SRWK�

HVLV� DWDX� +LSRWHVLV� MXUDQJ� SHQJHWDKXDQ

PHQ\DWDNDQ�EDKZD�SHQJHQDODQ�WHUKDGDS�LQIRUPDVL

EDUX� NHSDGD� SRSXODVL�PHPEHULNDQ� NHXQWXQJDQ

NHSDGD� NHGXD� NHORPSRN� WHWDSL� OHELK

PHQJXQWXQJNDQ� ODJL� EDJL� PHUHND� \DQJ� ND\D

LQIRUPDVL���'HQJDQ�GHPLNLDQ�WHUMDGL��SHUOXDVDQ

SHUEHGDDQ� GL� DQWDUD� NHGXDQ\D�� %DQ\DN� VWXGL

PHPLOLNL� GRNXPHQ� EDKZD� MXUDQJ� SHQJHWDKXDQ

WLGDN� KDQ\D� DGD� WHWDSL� VXQJJXK�GLSHUOXDV� ROHK

PHGLD��-XUDQJ�SHQJHWDKXDQ�WHUEXND�EDKNDQ�NHWLND

DNVHV�WHUKDGDS�PHGLD�DGDODK�VDPD���%LOD�DNVHV�WLGDN

VDPD��MXUDQJ�OHELK�OXDV�ODJL��)HQRPHQD�VHPDFDP

LQL�ROHK�VHPHQWDUD�SLKDN�GLVHEXW�GLJLWDO�GHYLGH

�/D5RVH������������������

����3HQXWXS

3HUNHPEDQJDQ�WHNQRORJL�NRPXQLNDVL�GDODP

SHUVSHNWLI�NRPXQLNDVL�SHUDGDEDQ�PHPLOLNL�SRVLVL

\DQJ�VDQJDW�VWUDWHJLV�GDODP�PHQGRURQJ�WHNQRORJL

GL�ELGDQJ�ODLQQ\D�\DQJ�PHQ\HEDENDQ�WHUMDGLQ\D

SHUXEDKDQ�VRVLDO�� �8QVXU� \DQJ�VDQJDW�EHUSHUDQ

GDODP�PHZXMXGNDQ�SHUXEDKDQ�VRVLDO�DGDODK�PH�

GLD�PHQXUXW�NDMLDQ�0F/XKDQ��VHKLQJJD�GLQ\DWDNDQ

EDKZD� PHGLD�PHUXSDNDQ� LQWL� GDUL� SHUDGDEDQ

PDQXVLD�

,PSOLNDVL� WHNQRORJL� NRPXQLNDVL� \DQJ

GLUHSUHVHQWDVLNDQ�ROHK�PHGLD�GDSDW�PHZXMXGNDQ

WLPEXOQ\D�PDV\DUDNDW� EHUSHQJHWDKXDQ� �NQRZO�

HGJH� VRFLHW\���7HUOHELK� GHQJDQ� SHUNHPEDQJDQ

WHNQRORJL�LQIRUPDVL�DEDG����PHPEXDW�NHKLGXSDQ

PDQXVLD�\DQJ�PHQMDGL�PHQJOREDO��0DVDODK�\DQJ

SHUOX� GLDQWLVLSDVL� DGDODK� SHUOX� GLKLQGDUNDQQ\D

SURGXN� WHNQRORJL� NRPXQLNDVL� \DQJ� EHUXSD

LQIRUPDVL� WHWDSL� WLGDN� GDSDW� ZHZXMXGNDQ

PDV\DUDNDW� \DQJ� EHUSHQJHWDKXDQ��PHQJLQJDW

NXDOLWDV�LQIRUPDVL�\DQJ�GLWHULPD�DGDODK�LQIRUPDVL

\DQJ�PHQ\HVDNNDQ�� GLVHEDENDQ� NDUHQD� WLGDN

GLGDVDUNDQ� DWDV� IDNWD� GDQ� GDWD� \DQJ� GL\DNLQL

NHEHQDUDQQ\D�

'DIWDU�3XVWDND

%DVVDP�7LEL��������.ULVLV�3HUDGDEDQ�,VODP�0RG�

HUQ��37�7LDUD�:DFDQD�<RJ\D�

&HOHQWH��*���������7UHQGV�������-DNDUWD��(OH[�0HGLD

.RPSXWLQGR�

&RUQHU�-RKQ���������6WXG\LQJ�0HGLD��(GLQEXUJK�
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