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��� /DQGDVDQ�7HRUL
����� 6HMDUDK�3HUVHSVL

3HUVHSVL� GLGHILQLVLNDQ� VHEDJDL� UHDNVL� VHNHWLND� �SHQHULPDDQ�� WHUKDGDS�

VHVXDWX��DWDX�WLQGDNDQ�PHQJHWDKXL�VHVXDWX�PHODOXL�SDQFD�LQGHUD�VHVHRUDQJ��GDODP�

.DPXV� %HVDU� %DKDVD� ,QGRQHVLD� �.%%,��� 8QWXN� PHPEDQJXQ� NHVDQ� RUDQJ� ODLQ��

VHVHRUDQJ� KDUXV� WHUOHELK� GDKXOX� PHQ\DULQJ�� PHQJHYDOXDVL�� GDQ� PHQJDWXU� GDWD�

VHQVRULN�� 0HOLKDW�� GDODP� GHILQLVL� WHUEDWDV�� PHQJDFX� SDGD� EDJDLPDQD� VHVHRUDQJ�

PHOLKDW�DWDX�PHUDVDNDQ�VHVXDWX��VHGDQJNDQ�PHOLKDW��GDODP�DUWL�OXDV��PHQJDFX�SDGD�

EDJDLPDQD�VHVHRUDQJ�PHOLKDW�DWDX�PHQDIVLUNDQ�VHVXDWX� �$SULOLDQWL�GNN� ������

3HUVHSVL PHUXSDNDQ�SDQGDQJDQ�WHUKDGDS�SHQJDODPDQ�LQGLYLGX�WHQWDQJ�VXDWX�

REMHN�SHULVWLZD�DWDXSXQ�NHMDGLDQ�ODLQ \DQJ�GLSHUROHK�GHQJDQ�PHQ\LPSXONDQ�GDQ�

PHQDIVLUNDQ� LQIRUPDVL�� 3HUVHSVL� MXJD GDSDW� EHUSHQJDUXK� GDODP� PHODNXNDQ�

SHQLODLDQ�EDUDQJ�DWDX�MDVD� VHKLQJJD�NHPXGLDQ�DNDQ�EHUSHQJDUXK SDGD�SHQJDPELODQ�

NHSXWXVDQ� EHUGDVDUNDQ� LQIRUPDVL� \DQJ� GLSHUROHK�� 0HQXUXW� 5DNKPDW� ������

SHUVHSVL�PHUXSDNDQ�NHJLDWDQ�SHQJDPDWDQ� REMHN�� SHULVWLZD� DWDX� IHQRPHQD� \DQJ�

GLSHUROHK� NHPXGLDQ� PHQ\LPSXONDQ� LQIRUPDVL� GDQ� PHQDIVLUNDQ� SHVDQ� \DQJ�

GLNHORPSRNNDQ�NH�GDODP�WLJD�NRPSRQHQ�\DLWX��

D� $VSHN� NRJQLWLI� DGDODK� EDJLDQ� \DQJ� EHUNHPEDQJ� NHWLND� SHQJHWDKXDQ� GDQ�

SHPDKDPDQ� VHVHRUDQJ� WHQWDQJ� WRSLN� PHQLQJNDW� GDQ� PHQJDUDK� SDGD�

SHUJHVHUDQ� SDQGDQJDQ�� 'LVSRVLVL� VHVHRUDQJ� WHUKDGDS� VXDWX� REMHN� GLEHQWXN�

ROHK�SHQJHWDKXDQ�\DQJ�GLPLOLNLQ\D�WHQWDQJ�REMHN�LWX�

E� $VSHN� HPRVLRQDO� WHUKXEXQJ� GHQJDQ� SHUDVDDQ� NHWDNXWDQ� GDQ� DQWLVLSDVL��

'HQJDQ�GHPLNLDQ��QLODL�QLODL�EXGD\D�DWDX�VLVWHP�QLODL�PHPLOLNL�GDPSDN�\DQJ�

VLJQLILNDQ�WHUKDGDS�NHSULEDGLDQ�LQGLYLGX��

F� .RPSRQHQ� NRQDWLI� PHUXSDNDQ NHVHGLDDQ� VHVHRUDQJ� GDODP PHODNXNDQ�

NHJLDWDQ \DQJ NHWHUNDLWDQQ\D�GHQJDQ�REMHN�VLNDS��GDQ�WHUDNKLU�DGDODK�SHUDQ�

SHQGDPSLQJ�DWDX�SHQ\XOXK��

%DLN� YDULDEHO� LQWHUQDO� PDXSXQ� HNVWHUQDO� EHUNRQWULEXVL� SDGD� SHPEHQWXNDQ�

SHUVHSVL�� (OHPHQ� LQWHUQDO� PHOLSXWL� VLVWHP� QLODL�� WXMXDQ�� NH\DNLQDQ�� GDQ� UHDNVL�

WHUKDGDS� KDVLO� \DQJ� GLUHDOLVDVLNDQ�� 3HQJDUXK� HNVWHUQDO� PHQJDPELO� EHQWXN�
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OLQJNXQJDQ� VHNLWDUQ\D�� 6HPXD� LQL� WHUJDQWXQJ� SDGD� SURVHV� PHPDKDPL� VHVXDWX��

.DUHQD� PHUHND� OHELK� SHQWLQJ� GDULSDGD� SURVHV� NRPXQLNDVL�� NHGXD� YDULDEHO� LQL�

PHQJDUDK�SDGD�SHUVHSVL�

3HUVHSVL DGDODK� WDQJJDSDQ� WHUKDGDS� VHVXDWX� \DQJ� GLNHQDOL� PXODL� GDUL�

NHVHOXUXKDQ� SURVHV� VHKLQJJD� DGD� UDQJVDQJDQ� \DQJ�PHQLPEXONDQ� WDQJJDSDQ� LWX��

3HUVHSVL� DGDODK�FDUD DWDX�SURVHV�\DQJ� WLPEXO�GDUL�GDODP�GLUL� VHVHRUDQJ� WHUKDGDS�

VHVXDWX� GDODP� PHPLOLK� GDQ� PHQJDWXU� VHUWD� PHQFLSWDNDQ� JDPEDUDQ� \DQJ� OHELK�

EHUPDNQD��3HUVHSVL�DGDODK�SURVHV�SHQJRODKDQ�LQIRUPDVL�GDUL�OLQJNXQJDQ�\DQJ�GDSDW�

EHUXSD� UDQJVDQJDQ� \DQJ� EHUDVDO� GDUL� SDQFD� LQGHUD� \DQJ� EHUJHUDN� NH� RWDN� XQWXN�

SHQJRUJDQLVDVLDQ�GDQ�SHPLOLKDQ�\DQJ�GDSDW�EHUXSD�SHQLODLDQ�WHUKDGDS�SHQJDODPDQ�

VHEHOXPQ\D�� 3HUVHSVL� DGDODK� LQWHUDNVL� GDUL� GDODP� GLUL� VHVHRUDQJ� GHQJDQ�

OLQJNXQJDQQ\D�\DQJ�GLDQDOLVLV�ROHK�SDQFD�LQGHUD�\DQJ�NHPXGLDQ�GLWHUXVNDQ�ROHK�

VLVWHP�VDUDI�NH�RWDN�

3HUVHSVL�GDSDW�GLSDKDPL�VHEDJDL�VXDWX�SURVHV�GLPDQD�LQGLYLGX�PHQJDWXU�GDQ�

PHQJLQWHUSUHWDVLNDQ�NHVDQ�NHVDQ�LQGUDZL�VHKLQJJD�OLQJNXQJDQQ\D�GDSDW�GLSDKDPL��

$SD�\DQJ�GLOLKDW�GDQ�GLLQWHUSUHWDVLNDQ�VHVHRUDQJ�WHUKDGDS�VHVXDWX�ELVD�VDMD�EHUEHGD�

GHQJDQ� UHDOLWDV� REMHNWLI�� 3HQJDPELODQ� NHSXWXVDQ� SHWDQL� MXJD� GLSHQJDUXKL� ROHK

SHUVHSVL�SHWDQL��3HUVHSVL�\DQJ�VDODK DWDX�SHUDVDDQ�QHJDWLI�WHUKDGDS�LQRYDVL�GDSDW�

PHQLPEXONDQ� VLNDS� QHJDWLI�� SHULODNX� PHUXJLNDQ� WHUKDGDS� LQRYDVL� GDQ� WHQWXQ\D�

PHPSHQJDUXKL�NHSXWXVDQ�DSDNDK�DNDQ�PHQJJXQDNDQ�LQLVLDWLI�WHUVHEXW�DWDX�WLGDN��

�,QWLVDUL GNN��������

3DGD SHQJNDMLDQ 0XWPDLQQDK������� EHUSHQGDSDW�EDKZD SHUVHSVL�DGDODK�

VXDWX� SURVHV� GLPDQD� VHRUDQJ� LQGLYLGX� PHQJDWXU� GDQ� PHPLOLK� VHVXDWX� \DQJ�

EHUPDNQD��DWDX�GDSDW�GLNDWDNDQ�SHUVHSVL�DGDODK�SHQLODLDQ�GDQ�SDQGDQJDQ�VHVHRUDQJ�

WHUKDGDS�KDO�KDO�EDUX�GLVHNLWDUQ\D�

)DNWRU�IDNWRU�\DQJ�PHPSHQJDUXKL�SHUVHSVL�\DLWX��

�� .HVDQ� SHUWDPD \DLWX� SURVHV� VHRUDQJ� PHODNXNDQ� SHQLODLDQ� \DQJ� NHPXGLDQ�

GLDEDGLNDQ��EDLN�\DQJ�EHUQLODL�SRVLWLI�DWDXSXQ�QHJDWLI� WHUJDQWXQJ�EDJDLPDQD�

VHEXDK�WHNQRORJL�LWX�GLVDPSDLNDQ�

�� 3HQJDUXK� WDPSLODQ� ILVLN \DLWX VHEXDK EDJDLPDQD� WHNQRORJL� LWX� GLNHPDV�

VHEHOXP� GLVDPSDLNDQ� NH� SHWDQL�� \DQJ� PDQD� GDUL� SHQDPSLODQ� ILVLN� LQLODK�
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QDQWLQ\D� DNDQ� PHQDULN� SHUKDWLDQ� SHWDQL� DJDU� PHQHULPD� LQIRUPDVL� GDUL�

WHNQRORJL�\DQJ�GLVDPSDLNDQ�

�� *D\D� PHQLUX PHUXSDNDQ \DKDS� GLPDQD� SHWDQL� DNDQ� PDPSX� PHQFLSWDNDQ�

SHUVHSVLQ\D�WHQWDQJ�LQIRUPDVL�WHQWDQJ�WHNQRORJL�\DQJ�GL�WHULPDQ\D�� 0HODOXL�

WDPSLODQ�GDUL� JDPEDU� \DQJ� WHUOLKDW�PDPSX�PHQJXEDK SLNLUDQ�GDQ�SHQLODLDQ�

EDKZD�WHNQRORJL�WHUVHEXW VDQJDW�FRFRN�GDQ�KDUXV�GLLNXWL��

0HQXUXW :DOJLWR� ������ SHUVHSVL� DGDODK� VXDWX� EHQWXN� SHQJRUJDQLVDVLDQ��

PHQJLQWHUSUHWDVLNDQ�VWLPXOXV�\DQJ�GLKDVLONDQ�DJDU�VHVXDWX�\DQJ�SHQWLQJ�WHUMDGL�GDQ�

PHQJLQWHJUDVLNDQ� GLULQ\D�� 'HQJDQ� DGDQ\D� SHUVHSVL�� LQGLYLGX� DNDQ� PHQ\DGDUL�

UDQJVDQJDQ�OLQJNXQJDQ�GDQ�GLULQ\D�VHQGLUL�\DQJ�GDSDW�GLWHULPD�GDUL�OXDU��6HEDJLDQ�

EHVDU�SHUVHSVL�WHUMDGL�PHODOXL�LQGHUD�SHQJOLKDWDQ��,QLODK�VHEDEQ\D�PHQJDSD�EDQ\DN�

SHQHOLWLDQ�NRJQLWLI�WHUNDLW�GHQJDQ�DODW�EDQWX�YLVXDO��.DUHQD�SHUVHSVL�DGDODK�VHVXDWX�

\DQJ�GLEDQJXQ�GDODP�GLUL� LQGLYLGX��PDND�DSD�\DQJ�DGD�GDODP�GLUL� LQGLYLGX�DNDQ�

EHNHUMD� GDODP� SHUVHSVL�� 'HQJDQ� GHPLNLDQ�� GDSDW� GLNDWDNDQ� EDKZD� SHUVHSVL�

GLVHEDENDQ� ROHK� HPRVL�� NHPDPSXDQ� EHUSLNLU�� GDQ� SHQJDODPDQ� PDVLQJ�PDVLQJ�

LQGLYLGX�� VHKLQJJD� NHWLND� PHPSHUVHSVLNDQ� VXDWX� VWLPXOXV�� KDVLO� NRJQLWLIQ\D�

PXQJNLQ�EHUEHGD�SDGD�VHWLDS�LQGLYLGX��3HQGDSDW :DOJLWR������� PHQ\HEXWNDQ�DGD�

WLJD�DVSHN�GDODP�SHUVHSVL�\DLWX�

�� $VSHN� NRJQLVL�� $VSHN� NRJQLVL� PHOLEDWNDQ� HNVSHNWDVL�� EDJDLPDQD� VHVHRUDQJ�

PHPSHUROHK SHQJHWDKXDQ�GDQ�SHPDKDPDQ�WHQWDQJ�PDVD�ODOX��$GDQ\D�NRJQLVL�

DNDQ�PHUDQJVDQJ�SHUVHSVL�VHVHRUDQJ��\DLWX�SHUVHSVL�LQGLYLGX�WHUKDGDS�EHUEDJDL�

KDO� EHUGDVDUNDQ� SHQJDODPDQ� \DQJ� GLGHQJDU� DWDX� GLOLKDW� GDODP� NHKLGXSDQ�

VHKDUL� KDUL�

�� $VSHN� DIHNVL�� $VSHN� DIHNVL� EHUNDLWDQ� GHQJDQ� HPLVLRQDO� SULEDGL�� ,QGLYLGX�

PHPSHUVHSVLNDQ�VHVXDWX�GDUL�DVSHN�HPLVLRQDO�NDUHQD� WHUGDSDW�PRUDOLWDV�GDQ�

3HQGLGLNDQ�PRUDO� VHMDN�NHFLO��3HQGLGLNDQ�PRUDO� VHPDFDP� LQL�SDGD�DNKLUQ\D�

PHQMDGL�GDVDU�EDJL�VHVHRUDQJ�XQWXN�PHPDKDPL�EHQGD�EHQGD�GL�VHNLWDUQ\D�

�� $VSHN�NRQDVL� .RPSRQHQ�NRQDVL�EHUNDLWDQ�GHQJDQ�NHPDXDQ�NHUDV��3HULODNX��

VLNDS�� GDQ�PRWLYDVL� SULEDGL� WHUPDVXN� GDODP� HOHPHQ� LQL�� 6LNDS� GDQ� SHULODNX�

LQGLYLGX�GDODP�NHKLGXSDQ�VHKDUL�KDUL�DGDODK�FHUPLQDQ�GDUL�SHUVSHNWLI�SULEDGL�

VHVHRUDQJ�WHQWDQJ�KDO�KDO�\DQJ�EHUKXEXQJDQ�GHQJDQ�PRWLYDVL�
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0HQXUXW��:DOJLWR������� DGD�EHEHUDSD�IDNWRU�\DQJ�EHUSHUDQ�GDODP�SHUVHSVL�\DLWX�

D� 2EMHN�\DQJ�GLSHUVHSVL

+DO�KDO�PHPLOLNL�NHNXDWDQ�XQWXN�PHUDQJVDQJ�LQGHUD��5DQJVDQJDQ�LQWHUQDO�GDQ�

HNVWHUQDO�PHPLOLNL� SRWHQVL� XQWXN� VHJHUD�PHQ\HUDQJ� QHXURQ� SHQHULPD�� \DQJ�

EHUIXQJVL�VHEDJDL�UHVHSWRU��GL�GDODP�RUDQJ�WHUVHEXW��.HEDQ\DNDQ�UDQJVDQJDQ�

ELDVDQ\D�EHUDVDO�GDUL�OXDU�RUDQJ�WHUVHEXW�

E� $ODW�LQGHUD��V\DUDI�GDQ�SXVDW�VXVXQDQ�V\DUDI

6HODLQ�EHUIXQJVL�VHEDJDL�DODW�XQWXN�PHQHULPD�UDQJVDQJDQ��DODW�VHQVRULN�DWDX�

UHVHSWRU�MXJD�EHUIXQJVL�VHEDJDL�VDUDQD�WUDQVPLVL�UDQJVDQJDQ�WHUVHEXW�NH�RWDN�

\DQJ�EHUIXQJVL�VHEDJDL�SXVDW�NHVDGDUDQ�VLVWHP�VDUDI��6DUDI�PRWRULN�GLSHUOXNDQ�

VHEDJDL�DODW�XQWXN�PHQDKDQ�UHDNVL�

F� 3HUKDWLDQ

/DQJNDK�SHUWDPD�GDODP�PHPSHUVLDSNDQ�GLUL�XQWXN�PHPHJDQJ�SHUVHSVL�DGDODK�

PHQJHWDKXL� EDKZD� DODW� SHUVHSVL� PHPEXWXKNDQ� SHUKDWLDQ�� )RNXV� DWDX�

NRQVHQWUDVL�VHPXD�NHJLDWDQ�\DQJ�GLDUDKNDQ�SDGD�VXDWX�REMHN�DWDX�NXPSXODQ�

REMHN�GLNHQDO�VHEDJDL�SHUKDWLDQ�

)DNWRU \DQJ� PHPSHQJDUXKL� WHUEHQWXNQ\D� SHUVHSVL� \DQJ� PHPSHQJDUXKL�

SDQGDQJDQ�VHRUDQJ�LQGLYLGX�SDGD�VHEXDK�REMHN��PHQXUXW�:DOJLWR������� DGD�WLJD

\DLWX�VHEDJDL�EHULNXW�

�� (OHPHQ�HNVWHUQDO�WHUGLUL�GDUL�IDNWRU�IDNWRU�VHSHUWL�XNXUDQ��NRQWUDV��LQWHQVLWDV��

SHQJXODQJDQ�JHUDNDQ��REMHN�\DQJ�DNUDE�GDQ�EDUX��VHMDUDK�NHOXDUJD��LQIRUPDVL�

\DQJ�GLNXPSXONDQ��NHDKOLDQ��GDQ�EXGD\D�VHNLWDUQ\D��

�� (OHPHQ� LQWHUQDO� PHOLSXWL� SURVHV� EHODMDU�� HPRVL�� VLNDS�� NHSULEDGLDQ��

SUDVDQJND��KDUDSDQ��DWDX�NHLQJLQDQ��NRQGLVL�ILVLN��PDVDODK�NHVHKDWDQ�PHQWDO��

QLODL�QLODL��GDQ�SHUV\DUDWDQ��GL�VDPSLQJ�PLQDW�GDQ�PRWLYDVL�GLUL�\DQJ�XQLN��

�� 3HUROHKDQ� LQIRUPDVL� MXJD�PHQMDGL�KDO�SHQWLQJ�GDODP�WHUEHQWXNQ\�DSHUVHSVL�

SDGD�LQGLYLGX��

,QGLNDWRU SHUVHSVL� PHUXSDNDQ� VHVXDWX� \DQJ� PHQMDGL� DFXDQ� GDODP� VXDWX�

SHUVHSVL��VHMDODQ�GHQJDQ�,QGLNDWRU�SHUVHSVL�PHUXSDNDQ�VHVXDWX�\DQJ�PHQMDGL�DFXDQ�

GDODP�VXDWX�SHUVHSVL��,QGLNDWRU�LQGLNDWRU�SHUVHSVL�WHUEDJL�PHQMDGL�WLJD�\DLWX��
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��� 3HQHULPDDQ

3HQHULPDDQ�DGDODK�LVWLODK�\DQJ�GLJXQDNDQ�XQWXN�PHQJJDPEDUNDQ�UDQJVDQJDQ�

DWDX�EDUDQJ�EDUDQJ�\DQJ�GDSDW�GLVHUDS�VHVHRUDQJ�GDUL�GXQLD�OXDU��6HODQMXWQ\D��

SDQFD�LQGHUD�² SHQJOLKDWDQ��SHQGHQJDUDQ��VHQWXKDQ��SHQFLXPDQ��GDQ�UDVD�²

PHQ\HUDS� GDQ� PHQHULPD� LPSXOV� GDQ� EHQGD�� EDLN� VHQGLUL� DWDX� GDODP�

NRPELQDVL��'L�RWDN��KDVLO�SHQHULPDDQ SDQFD�LQGHUD�GLUHSUHVHQWDVLNDQ�VHEDJDL�

JDPEDU��UHDNVL��DWDX�VHQVDVL��

��� 3HPDKDPDQ

0HQJLNXWL� NHVDQ� DZDO� RWDN�� JDPEDU� GLSURVHV� XQWXN� PHQFLSWDNDQ�

SHQJHWDKXDQ�� 3URVHV� SHPDKDPDQ� EHUJDQWXQJ� SDGD� SHQJDODPDQ� LQGLYLGX�

VHEHOXPQ\D�GHQJDQ�JDPEDU�

��� 3HQLODLDQ

,QL� WHUMDGL� PHQJLNXWL� SHPDKDPDQ� RUDQJ� WHUVHEXW� GDODP� EHEHUDSD� FDUD��

3HPDKDPDQ�\DQJ�EDUX�EDUX�LQL�GLSHUROHK�GDSDW�GLEDQGLQJNDQ�GHQJDQ�VWDQGDU�

GDQ� NRQYHQVL� \DQJ� GLPLOLNL� RUDQJ�� 0HVNLSXQ� PDVDODKQ\D� VDPD�� HYDOXDVL�

VHWLDS�RUDQJ�EHUEHGD��'HQJDQ�GHPLNLDQ��SHUVHSVL�VHWLDS�RUDQJ�DGDODK�XQLN�

����� 3HPDQIDDWDQ�5HIXJLD�3DGD�3HUWDQDPDQ�3DGL

3URGXNWLYLWDV SDGL� DNDQ� PHQXUXQ� DSDELOD� WHUGDSDW� JDQJJXDQ� \DQJ�

GLVHEDENDQ�ROHK�VHUDQJDQ�KDPD�GDQ�SHQ\DNLW��SDGD�SDGL��$GD�MXJD�KDPD�KDPD�\DQ�

EDQ\DN�GLWHPXNDQ�SDGD�SDGL GLDQWDUDQ\D�ODODW�ELELW��ZHUHQJ�KLMDX��ZHUHQJ�FRNODW��

SHQJJHUHN� EDWDQJ� GDQ� ZDODQJ� VDQJLW \DQJ� PHQ\HEDENDQ� WHUMDGLQ\D� SHQXUXQDQ�

SURGXNWLYLWDV�SDGL �6LUHJDU GNN� ������ 8SD\D�GDODP�SHQLJNDWDQ�SURGXNVL�WDQDPDQ�

SDGL�GHQJDQ�PHQJJXQDNDQ�YDULHWDV�XQJJXO�GDQ�SHQLJNDWDQ�SHQJJXQDDQ�SHVWLVLGD�

�6LUHJDU�� ������� � 3HQJJXQDDQ� EDKDQ� NLPLD� \DQJ� PDVLK� PHQMDGL� DOWHUQDWLI� \DQJ�

PDVLK� GLJXQDNDQ� ROHK� SHWDQL� XQWXN� PHPEHUDQWDV� KDPD� GDQ� SHQ\DNLW� DNDQ�

EHUGDPSDN�QHJDWLI�SDGD�WDQDPDQ�SDGL�LWX�VHGLUL�GDQ�SDGD�OLQJNXQJDQ� 6HODQMXWQ\D��

MLND� SHQJJXQDDQ� SHVWLVLGD� WLGDN� GLSURPRVLNDQ�� NRQVHNXHQVL� SHQJJXQDDQ� EDKDQ�

NLPLD�DNDQ�PHQJDNLEDWNDQ�ZDEDK�KDPD�GL�VDZDK��2OHK�NDUHQD�LWX��SHQWLQJ�XQWXN�

PHQHUDSNDQ�WHRUL�3HQJHORODDQ�+DPD�7HUSDGX��3+7��GHQJDQ�PHPDQIDDWNDQ�PXVXK�

DODPL��PHQDQDP� WDQDPDQ� VHKDW�� GDQ� VHFDUD� UXWLQ�PHPDQWDX�SHWDQL� GDQ� VSHVLDOLV�

3+7� GL� GDHUDK� WHUVHEXW� �6LUHJDU� GNN�� ������� 6DODK� VDWX� FDUDQ\D� GHQJDQ�
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PHQJJXQDNDQ� WDQDPDQ EHUEXQJD� SDGD� SHUWDQDPDQ� SDGL� VDZDK� \DLWX� WDQDPDQ�

UHIXJLD�� 5HIXJLD� DGDODK� DUHD� \DQJ� WHODK� GLWDQDPL� EHUEDJDL� WDQDPDQ�� WHUPDVXN�

WDQDPDQ� EHUEXQJD�� \DQJ� GDSDW� EHUIXQJVL� VHEDJDL� VXUJD�� VXPEHU� PDNDQDQ�� DWDX�

VXPEHU�GD\D�PXVXK�DODPL�KDPD��VHSHUWL�SDUDVLWRLG�GDQ�NDUQLYRUD���0XWPDLQQDK�GDQ�

6XJLDUWL��������

6WUDWHJL� WDQDP� UHIXJLD� GDSDW�PHQLQJNDWNDQ� SRSXODVL�PXVXK� DODPL� GDODP�

HNRORJL� VDZDK� \DQJ� VXGDK� PHOLPSDK�� 5HIXJLD� GLOHWDNNDQ� GL� VHNLWDU� WDQDPDQ�

EXGLGD\D�VHEDJDL�KDELWDW�PLNUR�GL�PDQD�SDUDVLWRLG�GDQ�SUHGDWRU�GDSDW�EHUNHPEDQJ�

ELDN�� 7HPSDW� SHUOLQGXQJDQ� LQL� PHQDULN� PXVXK� DODPL� XQWXN� EHUNHPEDQJ� GDQ�

EHUNHPEDQJ� ELDN� GL� GDHUDK� WHUVHEXW� VHPHQWDUD� MXJD� EHUWLQGDN� VHEDJDL� WDQDPDQ�

SHQJXVLU� KDPD GDQ� SHUDQJNDS� KDPD�� .HWLND� KDELWDWQ\D� WLGDN� FRFRN�� UHIXJLD� LQL�

EHUIXQJVL�VHEDJDL�UXPDK�GDUXUDW�EDJL�SDUDVLWRLG�GDQ�SUHGDWRU��PHPEHUL�SDUDVLWRLG�

LPDJR�OHELK�EDQ\DN�PDNDQDQ��5HIXJLD�GDSDW�GLWDQDP�EHUVDPDDQ�GHQJDQ�WDQDPDQ�

XWDPD�DWDX�VHEHOXPQ\D���$OOLIDK�GNN��������

0HQJLQJDW� HIHN�PHUXJLNDQ�GDUL� SHQJJXQDDQ�SHVWLVLGD�� VDODK� VDWX� VWUDWHJL�

XQWXN�PHOHVWDULNDQ�NHDQHNDUDJDPDQ�KD\DWL�GL�VDZDK�DGDODK�GHQJDQ�PHQJJXQDNDQ�

WDQDPDQ� EHUEXQJD�� �6LUHJDU� GNN�� ������� � .HWLND� GLWDQDP� GL� GHNDW� WDQDPDQ�

EXGLGD\D��UHIXJLD�EHUXEDK�PHQMDGL�KDELWDW�PLNUR�GL�PDQD�SDUDVLWRLG�GDQ�SUHGDWRU�

GDSDW�EHUNHPEDQJ�ELDN��6HEDJDL�VXPEHU�QXWULVL�GDQ�HQHUJL�� VHSHUWL�QHNWDU��PDGX�

EXEXN�� GDQ� HPEXQ� PDGX�� \DQJ� GLEXWXKNDQ� ROHK� PXVXK� DODPL� XQWXN� PHQMDJD�

NHVHLPEDQJDQ� SRSXODVL� KDPD� SDGD� WLQJNDW� \DQJ� WLGDN� EHUEDKD\D�� UHIXJLD�

EHUPDQIDDW�VHEDJDL�NDZDVDQ�NRQVHUYDVL�EDJL�PXVXK�DODPL�\DQJ�WHUGDSDW�GL�VDZDK��

0HUHND�MXJD�EHUIXQJVL�VHEDJDL�WDQDPDQ�SHUDQJNDS�KDPD��WDQDPDQ�SHQJXVLU�KDPD��

GDQ� WHPSDW�EHUOLQGXQJ�EDJL�PXVXK�PXVXK� LQL��PHQDULN�PHUHND�XQWXN�KLGXS�GDQ�

EHUNHPEDQJ� ELDN� GL� VDQD�� 'L� VDZDK�� UHIXJLD� GLWDQDP� DWDX� WDQDPDQ� KLDV DODPL��

JXOPD� EHUGDXQ� OHEDU�� GDQ� WDQDPDQ� OLDU�� %DQ\DN� IDNWRU� \DQJ� PHPSHQJDUXKL�

EDJDLPDQD�IXQJVL�UHIXJLD��0LVDOQ\D��NDUDNWHULVWLN�PRUIRORJL�GDQ�ILVLRORJLV�EXQJD�

² VHSHUWL�ZDUQD��EHQWXN��XNXUDQ��DURPD��SHULRGH�PHNDU��GDQ�NDQGXQJDQ�QHNWDU�²

PHQHQWXNDQ� PLQDW� VHUDQJJD� SDGD� WDQDPDQ� \DQJ� PHNDU� 0XVXK� DODPL� ELDVDQ\D�

WHUWDULN� SDGD� EXQJD� \DQJ� EHUXNXUDQ� NHFLO�� FHQGHUXQJ� WHUEXND� GDQ� PHPSXQ\DL�

SHULRGH�EHUEXQJD�\DQJ�FXNXS�ODPD��



��

7DQDPDQ EHUEXQJD� UHIXJLD� PHPLOLNL� NDUDNWHU� \DQJ� EHUEHGD�EHGD� DQWDUD�

EXQJD� VDWX� GHQJDQ� ODLQ\D� 'XUDVL� GDQ�ZDNWX� EHUEXQJD� DGDODK� VDODK� VDWX� YDULDVL�

PRUIRORJL� GL� VHOXUXK� WDQDPDQ� EHUEXQJD�� .DUDNWHULVWLN� PRUIRORJL� GDQ� ILVLRORJLV�

EXQJD�VHSHUWL�XNXUDQ��EHQWXN��ZDUQD��DURPD��SDQMDQJ�EXQJD��GDQ�NDQGXQJDQ�QHNWDU�

SDGD�WDQDPDQ�EHUEXQJD�PHPXQJNLQNDQ VHUDQJJD WHUWDULN��5HIXJLD�VHSHUWL�7XUQHUD�

VXEXODWD� �EXQJD� MDP� GHODSDQ��� =LQQLD� HOHJDQV� �EXQJD� NHUWDV��� &RVPRV� FDXGDWXV�

�NHQLNLU���GDQ�0LUDELOLV�MDODSD��EXQJD�MDP�HPSDW��VHULQJ�WHUOLKDW�GL�SDVDUDQ��5HIXJLD�

LQL�VDQJDW�PXGDK�GLSURGXNVL��WXPEXK�GHQJDQ�FHSDW��GDQ�EHEHUDSD�WDQDPDQ�WHUWDULN�

SDGD�VHUDQJJD�NDUHQD�ZDUQD�GDQ�DURPDQ\D�\DQJ�XQLN� �0XOLDQL�GNN� �������

$GD�EHEHUDSD�SHUEHGDDQ� ODPD�PHNDU� WDQDPDQ�UHIXJLD� LQL�DQWDU� ODLQ�\DLWX�

=LQQLD� HOHJDQV� �EXQJD� NHUWDV��� 7XUQHUD� VXEXODWD �EXQJD� SXNXO� GHODSDQ�� GDQ�

0LUDELOLV� MDODSD �EXQJDQ SXNXO� HPSDW��� NHWLJD� EXQJD� LQL�PHPLOLNL�ZDNWX�PHNDU�

EXQJD� GDQ� ODPD� PHNDU� \DQJ� EHUEHGD�EHGD�� 7DQDPDQ� EXQJD� =LQQLD� HOHJDQV

GLNHWDKXL�GDSDW�EHUEXQJD�VHSDQMDQJ�KDUL�VHKLQJJD�PXVXK�DODPL�GDSDW�PHQGDSDWNDQ�

QHNWDU�NDSDQSXQ�GDUL�EXQJD�=LQQLD�HOHJDQV LQL��7DQDPDQ�EXQJD�7XUQHUD�VXEXODWD

PXODL�PHNDU�SDGD�SXNXO���VDPSDL�SXNXO����VLDQJ�GDQ�VHODOX�EHUJDQWL�EXQJD�EDUX�

\DQJ�PHNDU� VHWLDS� KDULQ\D� VHKLQJJD� WHUGDSDW� NDQGXQJDQ� QHNWDU� \DQJ� EDUX� \DQJ�

GDSDW� PHQDULN� PXVXK� DODPL�� 7DQDPDQ� EHUEXQJD� 7XUQHUD� VXEXODWD GLNHWDKXL�

PHQ\HEDENDQ� NHKDGLUDQ� EHEHUDSD� SDUDVLWRLG� GDUL� RUGR� K\PHQRSWHUD �VHSHUWL�

WDZRQ��� 3HULRGH� PHNDU� EXQJD� \DQJ� VDQJDW� VLQJNDW� SDGD� EXQJD� LQL� DNDQ�

PHPSHUQJDUXKL�GDODP�SHQDULNDQ�PXVXK�DODPL�\DQJ�DGD�GLODSDQJDQ��$QLWD��������

6HODLQ� WDQDPDQ KLDV� \DQJ� ELDV� GLMDGLNDQ� WDQDPDQ� UHIXJLD�� DGD� EHEHUDSD�

WDQDPDQ� SDQJDQ�� KRUWLNXOWXUD� GDQ� WXPEXKDQ� OLDU� \DQJ� ELVD� GLMDGLNDQ� WDQDPDQ�

UHIXJLD�� $GDSXQ� MHQLV�MHQLV \DQJ� GLMDGLNDQ� WDQDPDQ� UHIXJLD�� EHEHUDSD� MHQLV�

WDQDPDQ�\DQJ�EHUSRWHQVL�EHVDU�VHEDJDL�UHIXJLD�GDSDW�GLOLKDW�GL�EDZDK�LQL�

�� 7DQDPDQ�KLDV

7DQDPDQ� KLDV� VHULQJ� GLMDGLNDQ� WDQDPDQ� UHIXJLD� NDUHQD� PHPLOLNL� ZDUQD�

PHQFRORN�GDQ�EHQWXNQ\D�\DQJ�EHUDJDP��%HEHUDSD�MHQLV�WDQDPDQ�KLDV�\DQJ�ELVD�

GLMDGLNDQ�UHIXJLD�DGDODK�WDQDPDQ�\DQJ�PHPLOLNL�ZDUQD�EXQJD�PHQFRORN�VHSHUWL�

EXQJD�PDWDKDUL��EXQJD�NHUWDV�]LQQLD��EXQJD�PDULJROG��GDQ�ODLQ�ODLQ�



��

�� *XOPD

.DUHQD�PHUHND�ELDVDQ\D�EHUNHPEDQJ�OHELK�FHSDW�GDULSDGD�WDQDPDQ�EXGLGD\D��

JXOPD�VHULQJ�GLSDQGDQJ�VHEDJDL�PXVXK�WDQDPDQ�EXGLGD\D��6HODLQ�LWX��JXOPD�

DNDQ�PHQJDPELO�QXWULVL�GDUL�WDQDK�OHELK�FHSDW�GDULSDGD�WDQDPDQ�SULPHU��\DQJ�

GDSDW� PHQJKDPEDW� SHUWXPEXKDQQ\D�� 'LPXQJNLQNDQ� XQWXN� PHQJJXQDNDQ�

JXOPD� VHEDJDL� WDQDPDQ� UHIXJLD�� $GD� EHEHUDSD� MHQLV� JXOPD� \DQJ� EHUJXQD��

VHSHUWL EXQJD�ODODW�D\DP�GDQ�EDEDGRWDQ�

�� 6D\XUDQ

0HVNLSXQ�PHUHND�ELDVDQ\D�GLNRQVXPVL��VD\XUDQ�MXJD�GDSDW�GLJXQDNDQ�VHEDJDL�

WDQDPDQ�\DQJ�WXPEXK�GL�WHPSDW�SHUOLQGXQJDQ��9DULHWDV�VD\XUDQ�WHUWHQWX�GDSDW�

EHUIXQJVL� VHEDJDL� WHPSDW� SHUOLQGXQJDQ�� \DQJ� EHUDUWL� EDKZD� SHWDQL� GDSDW�

PHPSHUROHK� PDQIDDW� GDUL� EHUNXUDQJQ\D� SRSXODVL� VHUDQJJD� VHUWD� SURGXNVL�

WDQDPDQ� VHJDU�� 6D\XUDQ� VHSHUWL� MDJXQJ�� NDFDQJ� SDQMDQJ� GDQ� ED\DP� GDSDW�

GLPDQIDDWNDQ� VHEDJDL� UHIXJLD��$ODVDQ� WDQDPDQ� LQL� GLJXQDNDQ� DGDODK� NDUHQD�

KDPD�GDSDW�PHQJJXQDNDQQ\D VHEDJDL�WHPSDW�EHUNHPEDQJ�ELDN�

�� 7XPEXKDQ�OLDU

7XPEXKDQ�OLDU�EHUEHGD�GHQJDQ�JXOPD��WXPEXKDQ�OLDU�PHUXSDNDQ�WDQDPDQ�\DQJ�

WXPEXK� OLDU��1DPXQ� SHUWXPEXKDQQ\D� WLGDN�PHQJJDQJJX� WDQDPDQ� EXGLGD\D�

GDQ� ELVD� GLMDGLNDQ� VHEDJDL� WHQDPDQ� UHIXJLD�� %HEHUDSD� MHQLV� WXPEXKDQ� OLDU�

MXVWUX�ELVD�GLJXQDNDQ� VHEDJDL� UHIXJLD��%HEHUDSD� GL� DQWDUDQ\D�DGDODK NDFDQJ�

SHQWRL�

�� 7XPEXKDQ�GDXQ�GDXQDQ�

%HEHUDSD� MHQLV� WXPEXKDQ� \DQJ� ELDV� GLMDGLNDQ� UHIXJLD� \DLWX� ED\DP�� MDJXQJ��

NDFDQJ�GDQ�VHUHK�ZDQJL�

9DULDVL�PRGHO�SHQDQDPDQ LQL�DGD�EHUEDJDL�PDFDP�EHQWXN�GDQ�PRGHO��0RGHO�

GDUL�SHQDQDP�UHIXJLD�LQL�MXJD�GDSDW�PHPSHQJDUXKL�IXQJVL�GDUL�PLNURKDELWDW�XQWXN�

SDUDVLWRLG� 0RGHO� \DQJ� ELDVD� GLJXQDNDQ� SHWDQL� SDGD� XPXPQ\D� PRGHO� 8� DWDX�

GLWDQDPL�GLSLQJJLUDQ�SDGL��7DQDPDQ�5HIXJLD�GLWDQDP�EHUEDULV�PHPDJDUL�WDQDPDQ�

XWDPD� GLVHOXUXK� KDPSDUDQ� 3DGD� SHQJNDMLDQ� \DQJ� GLODNXNDQ� ROHK� 6LUHJDU� GNN��

�������VHUDQJJD�\DQJ�WHUGDSDW SDGD�UHIXJLD�\DLWX�KDPD�GDUL�RUGR�RUWRSKHUD� <DQJ�

PDQD�DGD�EHEHUDSD�MHQLV�UHIXJLD�\DQJ�GLJXQDNDQ�\DLWX GLGDVDUL�SDGD ZDUQD�EXQJD�

\DQJ� PHQDULN�� HPSDW� YDULHWDV� UHIXJLD� EXQJD� NHQLNLU� �&RVPRV� FDXGDWXV��� EXQJD�
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NHUWDV� �=LQQLD� SHUXYLDQD��� EXQJD� SDFDU� DLU� �,PSDWLHQV� EDOVDPLQD��� GDQ� EXQJD�

PRUQLQJ�JORU\��,SRPRHD�SXUSXUHD��GLJXQDNDQ�VHEDJDL�WDQDPDQ�SHPDWDQJ�VDZDK�

$GDSXQ� FDUD� SHQDQDPDQ� GDQ� SHUDZDWDQ� UHIXJLD� SDGD� ODKDQ� SDGL� VDZDK�

WHUGDSDW�EHEHUDSD�NULWHULD�WDQDPDQ�\DQJ�GDSDW�GLJXQDNDQ�VHEDJDL�UHIXJLD�\DLWX�

D� 7DQDPDQ�KDUXV�GLWDQDP�GDUL�ELML�WDQSD�SHUOX�GL�SLQGDK�WDQDP�

E� 7DQDPDQ�KDUXV�FHSDW�WXPEXK��PDPSX�EHUVDLQJ�GHQJDQ�JXOPD�GDQ�SHUDZDWDQ�

\DQJ�PXGDK�

F� 7DQDPDQ�KDUXV�FHSDW�EHUEXQJD�

G� 7DQDPDQ�KDUXV�EHUVLIDW�HNRQRPLV�EDJL�SHWDQL��EDLN�XQWXN�NRQVXPVL�DWDXSXQ�

NRPHUVLDO�

H� 7DQDPDQ�KDUXV�EHUVLIDW�PHQJXVLU�DWDX�WLGDN�GLVXNDL�KDPD�WDQDPDQ�XWDPD�

I� 7DQDPDQ� DUXV� PHQDULN� DUWKURSRGD� \DQJ� PHQJXQWXQJNDQ� EDLN� VHEDJDL�

PLNURKDELWDW�PDXSXQ�VXPEHU�QHNWDU�DWDX�VHUEXN�VDUL��

����� 7HNQRORJL�,QIRUPDVL

7HNQRORJL� ,QIRUPDVL�GDQ�.RPXQLNDVL�PHPLOLNL�NHNXDWDQ�WHUVHQGLUL�GDODP�

PHPEHULNDQ� SHUXEDKDQ� WHUKDGDS� SHUNHPEDQJDQ� LQIRUPDVL�� 7HNQRORJL�

GLPDQIDDWNDQ� GLEHUEDJDL� SHNHUMDDQ VHSHUWL SDULZLVDWD�� SHQGLGLNDQ�� NHVHKDWDQ�

EDKNDQ� SHUWDQLDQ�� .KXVXVQ\D� SDGD� SHUWDQLDQ� SHWDQL� GLKDUXVNDQ� PDPSX� GDODP�

PHQJDNVHV� WHNQRORJL� LQIRUPDVL� LQL�DJDU�PDPSX�PHPXGDKNDQ�SHNHUMDDQ�PHUHND��

0DND�GDUL��LWX��VDDW��LQL�SHWDQL��GLKDUDSNDQ�PHQJLNXWL�SHUNHPEDQJDQ�WHNQRORJL�\DQJ�

DGD \DQJ�QDQWLQ\D XQWXN�PHQDPEDK�SHQJHWDKXDQ�\DQJ�PDPSX�PHQLQJNDWNDQ KDVLO�

SHUWDQLDQ� GDSDW� PHQFXNXSL� NHEXWXKDQ� SDQJDQ� PDV\DUDNDW� � ,QGRQHVLD�� � 'HQJDQ�

EHUNHPEDQJQ\D���WHNQRORJL��XVDKD��SHUWDQLDQ��MXJD��GDSDW��GLNHPEDQJNDQ��

'HQJDQ�EHUNHPEDQJ�SHVDWQ\D�WHNQRORJL�LQWHUQHW�VDDW�LQL�\DQJ�PDPSX SHVDW�

GDQ� KDPSLU� PHQMDQJNDX� VHOXUXK� ODSLVDQ� PDV\DUDNDW� EDKNDQ� GDSDW� PHQMDQJNDX�

GDHUDK�GDHUDK� \DQJ� SDOLQJ� MDXK� GDUL� SXVDW� NRWD��'HQJDQ�PHPDQIDDWNDQ� LQWHUQHW

VHSHUWL�NRPSXWHU�GDQ�KDQGSKRQH \DQJ�GLJXQDNDQ PHQMDGL�PHGLD�NRPXQLNDVL�\DQJ�

PHPXGDKNDQ SHQ\XOXK�GDQ�SHWDQL�EHUGLVNXVL�MDUDN�MDXK�VHRODK�RODK�EHUWDWDS�PXND��

,QWHUQHW�PDPSX GLJXQDNDQ�XQWXN�NHJLDWDQ SHQ\XOXKDQ GHQJDQ PHPLOLNL�EHEHUDSD�

NHXQJJXODQ� \DLWX� GDSDW� GLVDPSDLNDQ� GLPDQD� VDMD� GDQ� NDSDQ� VDMD��PDWHUL� UHODWLI�

PXGDK�XQWXN�GLSHUEDUXL��GDSDW�PHQLQJNDWNDQ�MXPODK�LQWHUDNVL�DQWDUD�SHVHUWD�GDQ�
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SHPDWHUL��GDQ�GDSDW�EHUKXEXQJDQ�VHFDUD�MDUDN�MDXK� 3HUNHPEDQJDQ�LQWHUQHW�PDPSX�

PHQMDGLNDQ� SHOD\DQDQ� SHQ\XOXKDQ� GDUL� EHUEDJDL� VHNWRU� SHUWDQLDQ� GDQ� EHUSHUDQ�

SHQWLQJ�GDODP�SHPEDQJXQDQ�SHGHVDDQ�VHKLQJJD�PHQJKDVLONDQ�EHUEDJDL�SHUXEDKDQ��

7HNQRORJL� LQIRUPDVL� EHUXSD� LQWHUQHW� PDPSX� PHQDZDUNDQ� SRWHQVL�

NRPXQLNDVL� OHELK� HIHNWLI GDQ� HILVLHQ GLEDQGLQJNDQ� GHQJDQ� PHGLD� PDVVD� \DQJ�

GLWDZDUNDQ�VHEHOXPQ\D��'HQJDQ�GHPLNLDQ� PHWRGH�SHQ\XOXKDQ�EHUEDVLV�WHNQRORJL�

LQIRUPDVL�PHPXQJNLQNDQ� XQWXN� GLWHUDSNDQ� SDGD� VDDW� WHUMDGL� NHWHUEDWDVDQ� UXDQJ�

JHUDN�SHQ\XOXK �0RRQWL�GNN���������3HUNHPEDQJDQ� LQWHUQHW� WHODK�PHQJJDQWLNDQ�

NHELDVDDQ� WUDGLVLRQDO� GHQJDQ� VLVWHP� PHNDQLVDVL� \DQJ PHPSHUPXGDK� NHJLDWDQ�

PDQXVLD�\DLWX�GHQJDQ�SHQJJXQDDQ�PHGLD�VRVLDO��0HGLD�VRVLDO�EHQ\DN�GLJXQDNDQ�

VHFDUD� RQOLQH� � GHQJDQ� PXGDK� GL� LQWHUQHW�� 0HGLD� VRVLDO� LQL� GDSDW� GLJXQDNDQ�

EHUNRPXQLNDVL�GDQ�EHUWXNDU�LQIRUPDVL��

0XOMRQR� GDQ :LERZR� �������� EHUSHQGDSDW EDKZD� GHQJDQ SHPDQIDDWDQ

PHGLD� NRPXQLNDVL� \DQJ� WHSDW� DNDQ�PHPSHUPXGDK LQIRUPDVL� PHQFDSDL� VDVDUDQ��

$GDSDXQ�MHQLV�MHQLV�PHGLD�VRVLDO�\DQJ�GDSDW�GLJXQDNDQ�SHWDQL�GDODP�PHQJDNVHV�

LQIRUPDVL�WHQWDQJ�SHQJHQGDOLDQ�KDPD�SDGD�SHUWDQDPDQ�SDGL�\DLWX��

�� )DFHERRN

0HUXSDNDQ DODW�EHUNRPXQLNDVL�\DQJ�VHULQJ�GLSDNDL�PDV\DUDNDW�,QGRQVHVLD�

NDUHQD�SHQJJXQDDQQ\D�FXNXS�PXGDK�GLJXQDNDQ��)DFHERRN� LQL�GDSDW�GL�DNVHV�

PHODOXL�KDQSKRQH��ODSWRS��NRPSXWHU�GDQ�WDEOHW��0XOMRQR�GDQ�:LERZR��������

0HODOXL� PHGLD� VRVLDO� LQL� NHPXGDKDQ� SHWDQL� GDODP� PHQJDNVHV� LQIRUPDVL�

LQIRUPDVL�VHVXDL�GHQJDQ�NHEXWXKDQ�GHQJDQ�VDQJDW�PXGDK��

�� <RXWXEH�

0HUXSDNDQ� VHEXDK�ZHEVLWH�\DQJ�EHULVL�NXPSXODQ�YLGHR�\DQJ�EDQ\DN�GL�WRQWRQ�

PDV\DUDNDW��GHQJDQ�IDVLOLWDV�\DQJ�ELDV�PHPEDJLNDQ�YLGHR�GDQ�PHQJJXQJJDK�

YLGHR�SULEDGL�PLOLN�NLWD��<RXWXEH LQL�WHUGDSDW�GXD�WLSH�SHQJXQDDQ�\DLWX�VHEDJDL�

FUHDWRU�GDQ�SHQRQWRQ��3HQJJXQDDQ \RXWXEH LQL�PHQMDGL�SURVHV�SHPEHODMDUDQ�

\DQJ� VDQJDW� PHQ\HQDQJNDQ�� 7HUOHELK� ODJL� GDSDW� PHOLKDW� SURVHVQ\D� VHFDUD�

ODQJVXQJ�� 6HKLQJJD� PDPSX� PHQLQJDWNDQ� NHLQJLQDQ� GDQ� PHQJXEDK�

SHQLODLDQQ\D�VHVHRUDQJ��$UGL\DQV\DK�GDQ 1DQD���������



��

����� )DNWRU�)DNWRU�<DQJ�0HPSHQJDUXKL

.DUDNWHULVWLN� SHWDQL�PHUXSDNDQ� VLIDW�VLIDW� \DQJ�PHOHNDW� SDGD� GLUL� SHWDQL��

6LIDW�VLIDW�WHUVHEXW�EHUNDLWDQ�HUDW�GHQJDQ�DVSHN�NHKLGXSDQQ\D��'DODP�PHODNXNDQ�

3HQJNDMLDQ� WHQWX� KDUXV� PHQJHWDKXL� JDPEDUDQ� XPXP� WHQWDQJ� NHDGDDQ� GDQ� ODWDU�

EHODNDQJ� SHWDQL� \DQJ� DNDQ� GLMDGLNDQ� VHEDJDL� VDPSHO 3HQJNDMLDQ�� $GDSXQ�

NDUDNWHULVWLN�SHWDQL�GDODP�SHQJNDMLDQ�LQL�DGDODK�VHEDJDL�EHULNXW�

�� 3HQGLGLNDQ�

3HQGLGLNDQ� GDSDW� GLGHILQLVLNDQ� VHEDJDL� SURVHV� PHQHUXVNDQ� SHQJHWDKXDQ��

NHPDPSXDQ�� GDQ� NHELDVDDQ� GDUL� VDWX� JHQHUDVL� NH� JHQHUDVL� EHULNXWQ\D� PHODOXL�

SHPEHODMDUDQ�GDQ�SHODWLKDQ��3HQGLGLNDQ�DGDODK�XVDKD�VDGDU�GDQ� WHUHQFDQD�XQWXN�

PHQFLSWDNDQ� VXDVDQD� EHODMDU� GDQ� SURVHV� EHODMDU� DJDU� SHVHUWD� GLGLN� VHFDUD� DNWLI�

PHQJHPEDQJNDQ� SRWHQVL� GLULQ\D� XQWXN� PHPLOLNL� NHNXDWDQ� VSLULWXDO� NHDJDPDDQ��

SHQJHQGDOLDQ�GLUL��NHSULEDGLDQ��NHFHUGDVDQ��DNKODN�PXOLD��GDQ�NHWHUDPSLODQ�\DQJ�

GLEXWXKNDQ�ROHK�GLULQ\D��PDV\DUDNDW��EDQJVD��GDQ�QHJDUD��VHVXDL�3DVDO���8QGDQJ�

8QGDQJ� 5HSXEOLN� ,QGRQHVLD� 1RPRU� ��� 7DKXQ� ����� WHQWDQJ� 6LVWHP� 3HQGLGLNDQ�

1DVLRQDO�� �3HUSXVQDV�� ������ 3HQGLGLNDQ� \DQJ� GL� ODOXL� ROHK� SHWDQL� PDPSX�

PHQJXEDK�SDQGDQJDQ�SHWDQL�WHUKDGDS VXDWX�LQRYDVL�\DQJ�GL�SHUROHK��KDO�LQL�VHMDODQ�

GHQJDQ�SHQJNDMLDQ�$SULOLDQWL�GNN������� \DQJ�PHQ\DWDNDQ�EDKZD�YDULDEHO�WLQJNDW�

SHQGLGLNDQ�EHUSHQJDUXK�VLJQLILNDQ�WHUKDGDS�SHUVHSVL��SHWDQL��WHUKDGDS��SHQJJXQDDQ��

SXSXN��NRPSRV��SDGD��XVDKDWDQL��SDGL�\DQJ�PHQXQMXNNDQ�QLODL�SRVLWLI�

�� 3HQJDODPDQ�EHUWDQL��

3HQJDODPDQ� GDSDW� GLMDGLNDQ� VHEDJDL� SHPEHODMDUDQ� EDJL� SHWDQL� GDODP�

SHQJHWDKXDQ� XQWXN� EHUXVDKDWDQLQ\D� DSDELOD� PHQJDODPL� NHVXOLWDQ� DWDX� PDVDODK��

�3HQJDODPDQ� EHUWDQL� GDSDW� PHQMDGL� GDVDU� SHQJDPELODQ� NHSXWXVDQ� EHUWDQL��

/DPDQ\D�ZDNWX�SHWDQL� WHUOLEDW�GDODP�NHJLDWDQ�XVDKD� WDQL� WHQWXQ\D�PHQXQMXNNDQ�

EDKZD�SHWDQL� OHELK�PHPDKDPL�EDJDLPDQD FDUD�PHQLQJNDWNDQ�SHUWDQLDQ�� 'DODP�

VHEXDK� SHQJNDMLDQ� ROHK� $SULOLDQWL� GNN�� ������ EHUSHQGDSDW� EDKZD� SDGD�

NDUDNWHULVWLN� SHWDQL�� SHQJDODPDQ� EHUXVDKDWDQL� VDQJDW� EHUSHQJDUXK� WHUKDGDS�

SHQLQJNDWDQ�SHUVHSVL�SHWDQL�

�� ,QWHUDNVL�VRVLDO

,QWHUDNVL�VRVLDO�DGDODK�VHEXDK�SURVHV�VRVLDO�WHQWDQJ�FDUD�EHUKXEXQJDQ�\DQJ�

ELDVD� GLOLKDW� MLND� LQGLYLGX� GHQJDQ� NHORPSRN� VRVLDO� VDOLQJ� EHUWHPX� NHPXGLDQ�
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PHQHQWXNDQ�VLVWHP�GDQ�KXEXQJDQ�VRVLDO��0HQJKDGLUL�EHQWXN�NHJLDWDQ�SHQ\XOXKDQ�

GDQ� SHODWLKDQ� MXJD� WHUPDVXN� NH� GDODP� EHQWXN� LQWHUDNVL� VRVLDO� GHQJDQ� EHUWXNDU�

DWDXSXQ�PHPSHUROHK� LQIRUPDVL� \DQJ WHUEDUX� +DO� LQL� VHMDODQ� GHQJDQ� SHQJNDMLDQ�

\DQJ�GLODNXNDQ�ROHK�-XOLDQWLND�GNN�������� \DQJ�PHQ\DWDNDQ�EDKZD�LQWHUDNVL�VRVLDO�

PHPLOLNL�KDVLO�\DQJ�SRVLWLI�WHUKDGDS�SHUVHSVL�SHWDQL�

�� $NVHV�,QIRUPDVL

$NVHV� LQIRUPDVL� PHQMDGL� NXQFL� SHQ\HEDUDQ� LQIRUPDVL� \DQJ� GLODNXNDQ�

GDODP� SHQ\XOXKDQ� EDLN� \DQJ� GLODNXNDQ� SHQ\XOXK� DWDX� SXQ� NHORPSRN� WDQL� \DQJ�

PHUXSDNDQ�VDODK�VDWX�IDNWRU�SHQHQWX�NHFHSDWDQ�SHUVHSVL��0DQDNDOD�LQIRUPDVL�\DQJ�

DNDQ�GLVDPSDLNDQ�VHPDNLQ�VHULQJ�GLNRPXQLNDVLNDQ ROHK�SHQ\XOXK�GDQ�NHORPSRN�

WDQL�GDODP�PHPEHULNDQ� LQRYDVL��PDND�SURVHV�DGRSVL�\DQJ�WLPEXO�VHPDNLQ�FHSDW��

3HUWHPXDQ�WDWDS�PXND�VHFDUD�ODQJVXQJ�\DQJ�GLODNXNDQ�SHWDQL��VHSHUWL�SHUFDNDSDQ�

DQWDU�LQGLYLGX��GLVNXVL�GDODP�NHORPSRN�NHFLO��SHUWHPXDQ�GDODP�DWDX�OXDU�UXDQJDQ�

DQWDUD�GXD�RUDQJ�DWDX�OHELK��NDUHQD�OHELK�HIHNWLI�NHWLND�RUDQJ�LQJLQ�PHQFLSWDNDQ�

VXDWX�VLNDS�EDLN�NH�DUDK VXDWX�LQRYDVL�GDQ�ELDVDQ\D�OHELK�HIHNWLI�XQWXN�GLWHUDSNDQ�

NHSDGD� WDKDSDQ� \DQJ� OHELK� ODQMXW�� VHMDN� PHQXPEXKNDQ� PLQDW� VDPSDL� NHSDGD�

SHQHUDSDQQ\D�� .RPXQLNDVL� SHWDQL� GDQ� DNWLYLWDV� SHQ\XOXKDQ�� WHUNKXVXV� GDODP�

PHQJJXQDNDQ�PHGLD�PDVVD� \DQJ� EHUIXQJVL� VHEDJDL� DODW� SHQ\DPSDLDQ� LQIRUPDVL�

DWDX�SHVDQ��DWDXSXQ�VHJDOD�EHQWXN�PHGLD�PDVVD PLVDONDQ WHOHYLVL��UDGLR��ILOP��VXUDW�

NDEDU�� EXNX� GDQ� VHEDJDLQ\D�� 0HQXUXW� $SULOLDQL� GNN� ������ $NVHV� LQIRUPDVL�

EHUSHQJDUXK�GDODP��PHQGXNXQJ�SHWDQL�XQWXN�PHQMDODQNDQ�XVDKD�WDQL�GHQJDQ�EDLN��

'DUL�KDVLO�SHQJNDMLDQ EDKZD�DNVHV� LQIRUPDVL�EHUDGD�GL�NDWHJRUL� VHGDQJ�\DLWX����

RUDQJ���������

3DGD� VDDW� LQL� PHGLD� VRVLDO� GDSDW� GLMDGLNDQ� VHEDJDL� VHEXDK� NHORPSRN�

DSOLNDVL�EHUEDVLV�LQWHUQHW�\DQJ�GLEDQJXQ�XQWXN�PHPSHUPXGDK�XQWXN�PHPSHUROHK�

LQIRUPDVL�DGD�EHEHUDSD�MHQLV�PHGLD�VRVLDO \DLWX�NRPXQLWDV�NRQWHQ�VHSHUWL�<RXWXEH��

VLWXV�MDULQJDQ�VRVLDO�VHSHUWL�)DFHERRN� +DO�LQL�GDSDW�PHQMDGL�GDVDU�SHQ\HEDE�EDKZD�

PHGLD�VRVLDO�GDSDW�PHPEDQWX�SHWDQL�XQWXN�VHFDUD DNWLI�WHUOLEDW�GL�GDODP�NHJLDWDQ�

VHUWD� PHPSHUKDWLNDQ� NRQWHQ� \DQJ� DNDQ� GLKDVLONDQ� ROHK� PHGLD� VRVLDO� WHUKDGDS�

SHUVHSVL�SHWDQL�GDODP�PHODNXNDQ�SHQDQDPDQ�PRGHO�UHIXJLD�SDGD�SHUWDQDPDQ�SDGL�

PHUHND�



��

�� 3HUDQ�3HQ\XOXK��

0HQXUXW� 88� 1R� ��� WDKXQ� ����� SHQ\XOXK SHUWDQLDQ�� SHULNDQDQ� DWDX�

NHKXWDQDQ DGDODK�SHURUDQJDQ�ZDUJD�1HJDUD� ,QGRQHVLD� \DQJ�PHODNXNDQ�NHJLDWDQ�

SHQ\XOXKDQ�� 6HODQMXWQ\D� SHQ\XOXK� GLEHGDNDQ� PHQMDGL� �� \DLWX� SHQ\XOXK� 316��

SHQ\XOXK�VZDGD\D�GDQ�DWDX�SHQ\XOXK�VZDVWD��6HRUDQJ�SHQ\XOXK�GLKDUDSNDQ�ELVD�

PHQMDGL�VRVRN�SHQWLQJ�GDODP�NHEHUKDVLODQ�SHPEDQJXQDQ�SHUWDQLDQ�GL� ,QGRQHVLD��

NHEHUKDVLODQ� SHUWDQLDQ� WLGDN� DNDQ� OHSDV� GDUL� SHUDQ� VHRUDQJ� SHQ\XOXK� SHUWDQLDQ�

NDUHQD�SHQ\XOXK�SHUWDQLDQ�DGDODK�VHVHRUDQJ�\DQJ�VDQJDW�GHNDW�GHQJDQ�SHWDQL�GDODP�

PHODNXNDQ�XVDKDWDQLQ\D��+DO� LQL�VHMDODQ�GHQJDQ�SHQGDSDW�)HEULPHOL�GNN� ������

\DQJ�PHQ\DWDNDQ�EDKZD�SHQ\XOXK�DGDODK�XMXQJ�WRPEDN�SHPEDQJXQDQ�SHUWDQLDQ�GL�

5HSXEOLN� ,QGRQHVLD�� VHRUDQJ�SHQ\XOXK�EHUSHUDQ� GDODP�PHQ\DPSDLNDQ� LQIRUPDVL�

EHUXSD�SURJUDP�SURJUDP�GDUL�SHPHULQWDK��GDSDW�PHPRWLYDVL�SHWDQL�DJDU�OHELK�EDLN��

PHPLOLNL� EDQ\DN� LOPX�SHQJHWDKXDQ�GDQ� EHURULHQWDVL� WHUKDGDS�SDVDU�� 6HODQMXWQ\D�

GDODP�0DUGLNDQWR��������PHQ\DWDNDQ�EDKZD�SHQ\XOXK�SHUWDQLDQ�EHUSHUDQ�VHEDJDL�

PRWLYDWRU��LQRYDWRU��GDQ�NRPXQLNDWRU� 3DGD�KDVLO�SHQJNDMLDQ�+DUDKDS�GNN���������

\DLWX�SHUDQ�SHQ\XOXK�PHPLOLNL�NHGXGXNDQ�SHQWLQJ�\DQJ�GDSDW�GLWLQMDX GDUL�IDNWRU�

VHEDJDL�SHQGDPSLQJ�� VHEDJDL�PRWLYDWRU�� VHEDJDL� IDVLOLWDWRU�� VHEDJDL� LQRYDWRU�GDQ�

VHEDJDL�HGXNDWRU�

��� +DVLO�3HQJNDMLDQ 7HUGDKXOX

+DVLO� SHQJNDMLDQ� WHUGDKXOX� �VWDWH� RI� WKH� DUW� DWDX� OHELK� VHULQJ� GLNHQDO�

GHQJDQ�SHQJNDMLDQ WHUGDKXOX�DGDODK�XSD\D�SHQJNDML XQWXN�PHQFDUL�SHUEDQGLQJDQ�

\DQJ� UHOHYDQ�GDQ�XQWXN�PHQHPXNDQ� LQVSLUDVL� EDUX�XQWXN�PHODNXNDQ�SHQJNDMLDQ�

VHODQMXWQ\D�� %HULNXW� LQL� PHUXSDNDQ� EHEHUDSD� KDVLO� SHQJNDMLDQ� WHUGDKXOX� \DQJ�

EHUNDLWDQ GHQJDQ�MXGXO�\DQJ�LQJLQ�GLNDML�ROHK�SHQJNDML��

�� )HEULPHOL� GNN�� ��������3HQJNDMLDQ LQL�EHUMXGXO�3HUVHSVL�.RPXQLWDV�3HPXGD�

7DQL�7HUKDGDS�8SD\D�%HUNHORPSRN�7DQL 'L�%DKRURN�/DQJNDW�6XPDWHUD�8WDUD���

9DULDEHO�\DQJ�GLXML�\DLWX�3HQGDSDWDQ�8VDKDWDQL� �;����/LQJNXQJDQ�.HOXDUJD�

�;����/LQJNXQJDQ�0DV\DUDNDW��;����6WDWXV�6RVLDO��;����3HUDQ�3HQ\XOXK��;���

3HQJNDMLDQ�LQL�PHQJJXQDNDQ�SHQGHNDWDQ�NXDQWLWDWLI��PHWRGH�HNVSODQDVL�VDPSHO�

MHQXK� PHQJJXQDNDQ� ��� RUDQJ� VDPSHO �SHPXGD� SHGHVDDQ�� GHQJDQ� PHWRGH�

HNVSODQDVL�VDPSHO�MHQXK��0HWRGH�SHQJXPSXODQ�GDWD�PHQJJXQDNDQ�REVHUYDVL��
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NXHVLRQHU� GDQ� ZDZDQFDUD�� $QDOLVLV� GDWD� PHQJJXQDNDQ� VNDOD� OLNHUW� GDQ�

SHQJRODKDQ� GDWD� PHQJJXQDNDQ� DQDOLVLV� UHJUHVL� OLQHDU� EHUJDQGD�� +DVLO�

SHQJNDMLDQ PHQ\LPSXONDQ�EDKZD�LQWHUSUHWDVL�WLQJNDW�PLQDW�SHPXGD�SHGHVDDQ�

GDODP�EHUNHORPSRN�WDQL VHEHVDU��������GHQJDQ�NDWHJRUL WLQJJL�

�� 1DZDOLD GNN� �������� 3HQJNDMLDQ� LQL� EHUMXGXO� 3HUVHSVL� 3HWDQL� 7HUKDGDS�

3URJUDP�.DPERMDQLVDVL� 6HEDJDL� ,QRYDVL�'DODP�8SD\D� 3HQJHQGDOLDQ�+DPD�

7HUSDGX�3DGL�5DPDK�/LQJNXQJDQ�'L�'HVD�-DWHQ�.HFDPDWDQ�-DWHQ�.DEXSDWHQ�

.DUDQJDQ\DU��9DULDEHO \DQJ�GLXML�\DLWX�XPXU��SHQGLGLNDQ�IRUPDO��SHQGLGLNDQ�

QRQIRUPDO��SHQJDODPDQ�XVDKDWDQL�� OXDV� ODKDQ�� OLQJNXQJDQ�VRVLDO�� OLQJNXQJDQ�

HNRQRPL�� 3HQJXMLDQ� LQL� GLODNXNDQ� PHQJJXQDNDQ PHWRGH� NRUHODVL� UDQN�

VSHDUPDQ�� SHQJDPELODQ� VDPSHO� PHQJJXQDNDQ� WHNQLN� SURSRWLRQDO� UDQGRP�

VDPSOLQJ� GDQ� VDPSHO GL� DPELO� VHEDQ\DN� ��� SHWDQL� 'HQJDQ� YDULDEHO \DQJ�

EHUSHQJDUXK� \DLWX� XPXU�� SHQGLGLNDQ� IRUPDO GDQ� SHQJDODPDQ� XVDKDWDQL

EHUKXEXQJDQ� VLJQLILNDQ� GHQJDQ� SHUVHSVL� SHWDQL� WHUKDGDS� SURJUDP�

NDPERMDQLVDVL��

�� 0XWPDLQQDK�	�6XJLDUWL����������3HQJNDMLDQ�,QL�%HUMXGXO�3HUVHSVL�GDQ�0LQDW�

3HWDQL� 7HUKDGDS� 3HPDQIDDWDQ�7DQDPDQ�5HIXJLD� GDODP�3HQJHQGDOLDQ�+DPD�

7DQDPDQ� 3DGL� �6WXGL�.DVXV�'HVD�%LODSRUDK�.HFDPDWDQ� 6RFDK� %DQJNDODQ���

9DULDEHO�\DQJ�GLXML�\DLWX�NDUDNWHULVWLN�SHWDQL��;���\DQJ�WHUGLUL�XPXU��;������

SHQJDODPDQ� EHUXVDKDWDQL �;����� SHQGLGLNDQ� IRUPDO� �;������ SHQGLGLNDQ�

QRQIRUPDO� �;������ � .RVPRSROLWDQ� �;������ � OXDV� SHQJXDVDDQ� ODKDQ� �;������

LQRYDVL� WHNQRORJL� �;���� ,QRYDVL� 7HNQRORJL� 3DGL� 5DPDK� /LQJNXQJDQ� �;����

3HQ\XOXKDQ� 3HUWDQLDQ� �;���� ,QIRUPDVL� 7HNQRORJL� 5DPDK� /LQJNXQJDQ� �;����

3HQJNDMLDQ� LQL� PHQJJXQDNDQ� SHQGHNDWDQ� NXDQWLWDWLI� \DQJ� EHUVLIDW� DVRVLDWLI�

PHWRGH�GHVNULSWLI��PHWRGH�SHQJDPELODQ�GDWD�GHQJDQ�PHQJJXQDNDQ�NXHVLRQHU��

PHWRGH� SHQJDPELODQ� GDWD� GHQJDQ�PHQJJXQDNDQ� NXHVLRQHU��ZDZDQFDUD�� GDQ�

SHQJDPDWDQ�� -XPODK� VDPSHO GDODP� SHQJNDLDQ� LQL� \DLWX� ��� RUDQJ� GHQJDQ�

PHWRGH� VDPSHO� MHQXK��0HWRGH� DQDOLVLV� GDWD� \DQJ�GLJXQDNDQ� \DLWX� GHVNULSWLI

XQWXN� PHQJJDPEDUNDQ� SHQLQJNDWDQ� NDSDVLWDV� SHWDQL� GDODP� SHQHUDSDQ�

SHQJHQGDOLDQ� UDPDK� OLQJNXQJDQ�� +DVLO� SHQJNDMLDQ� WHUVHEXW� GLSHUROHK�

PHQXQMXNNDQ WLQJNDW�NDUDNWHULVWLN�SHWDQL�GL�'HVD�%LODSRUDK�\DQJ�GLJRORQJNDQ�

EHUGDVDUNDQ� XPXU� WHUJRORQJ� SDGD� XVLD� SURGXNWLI�� GHQJDQ� PD\RULWDV�
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SHQJDODPDQ� SHWDQL� ���� WDKXQ� GHQJDQ� SHQGLGLNDQ� 6'� GDQ� WLGDN� SHUQDK�

PHQJLNXWL� SHODWLKDQ� SHUWDQLDQ�� 3HWDQL� GL� 'HVD� %LODSRUDK� PHPLOLNL� SHUVHSVL�

\DQJ� SRVLWLI� GDQ� EDLN� VHNDOL� WHUKDGDS� SHPDQIDDWDQ� WDQDPDQ� UHIXJLD� GDODP�

SHQJHQGDOLDQ�KDPD�WDQDPDQ�SDGL�

�� -XOLDQWLND� GNN�� �������� 3HQJNDMLDQ� LQL� EHUMXGXO� 3HUVHSVL� 3HWDQL� 7HUKDGDS�

6LVWHP� 3HUWDQLDQ� 2UJDQLN� 'DQ� $QRUJDQLN� 'DODP� %XGLGD\D� 3DGL� 6DZDK��

9DULDEHO� \DQJ� GLXML� \DLWX� LQWHUDNVL� VRVLDO� �;���� ODPD� EHUXVDKDWDQL� �;����

GXNXQJDQ� PDV\DUDNDW� �;���� GDQ� PLQDW� SHWDQL� �;���� 3HQJNDMLDQ� LQL�

PHQJJXQDNDQ�SHQGHNDWDQ�NXDQWLWDWLI�\DQJ�EHUVLIDW�DVRVLDWLI�PHWRGH�GHVNULSWLI��

PHWRGH� SHQJDPELODQ� GDWD� GHQJDQ� PHQJJXQDNDQ� NXHVLRQHU�� PHWRGH�

SHQJDPELODQ� GDWD� GHQJDQ� PHQJJXQDNDQ� NXHVLRQHU�� ZDZDQFDUD�� GDQ�

SHQJDPDWDQ�� -XPODK� VDPSHO GDODP� SHQJNDLDQ� LQL� \DLWX� ��� RUDQJ� +DVLO�

SHQJNDMLDQ� WHUVHEXW� \DLWX� IDNWRU�IDNWRU� \DQJ�PHPSXQ\DL�KXEXQJDQ WHUKDGDS�

SHUVHSVL�SHWDQL�GDODP VLVWHP�SHUWDQLDQ�RUJDQLN�\DLWX�LQWHUDNVL�VRVLDO��GXNXQJDQ�

PDV\DUDNDW��GDQ�PLQDW�SHWDQL�

�� �)DLTRK�	�+DQL���������3HQJNDMLDQ�LQL�EHUMXGXO�3HUVHSVL�'DQ�6WUDWHJL�$GDSWDVL�

3HWDQL� .XELV� 7HUKDGDS� 'DPSDN� 3HUXEDKDQ� ,NOLP� 'L� 'HVD� 6XPEHU� UHMR�

.HFDPDWDQ� $PEXOX� .DEXSDWHQ� -HPEHU�� 9DULDEHO \DQJ� GLXML� \DLWX� \DLWX�

LQWHUDNVL�VRVLDO��;����SHQGLGLNDQ��;����MXPODK�WDQJJXQJDQ��;����SHQJDODPDQ�

XVDKDWDQL��;�� GDQ�OXDV�ODKDQ��;��� 9DULDEHO�\DQJ�EHUSHQJDUXK�\DLWX�MXPODK�

WDQJJXQJDQ� NHOXDUJD� GLPDQD� MXPODK� � WDQJJXQJDQ� � NHOXDUJD� � PHPLOLNL�

KXEXQJDQ� \DQJ� VLJQLILNDQ� GHQJDQ GDPSDN� \DQJ� GLUDVDNDQ� ROHK� SHWDQL�

EHUNDLWDQQ\D� � GHQJDQ� � SHQGDSDWDQ� � \DQJ� � GLSHUROHK� � GDQ� � ELD\D� � \DQJ

GLNHOXDUNDQ��SHWDQL� 3HQJXMLDQ LQL�PHQJJXQDNDQ�SHQGHNDWDQ�NXDQWLWDWLI GHQJDQ�

PHWRGH� DQDOLWLV� GDQ� GHVNULSWLI�� 6DPSHO� SHQJNDMLDQ� GLWHQWXNDQ�PHQJJXQDNDQ�

PHWRGH� SURSRUWLRQDO� UDQGRP� VDPSOLQJ�� -XPODK� VDPSHO GDODP� SHQJNDLDQ� LQL�

\DLWX� ��� RUDQJ��0HWRGH� DQDOLVLV� GDWD� \DQJ�GLJXQDNDQ� \DLWX� GHVNULSWLI XQWXN�

PHQJJDPEDUNDQ�SHQLQJNDWDQ�NDSDVLWDV�SHWDQL�GDODP�SHQHUDSDQ�SHQJHQGDOLDQ�

UDPDK� OLQJNXQJDQ� GDQ�PHQJJXQDNDQ� VNDOD� OLNHUW��+DVLO� SHQJNDMLDQ� WHUVHEXW�

\DLWX�IDNWRU�IDNWRU�\DQJ PHPLOLNL�KXEXQJDQ GHQJDQ�SHUVHSVL�SHWDQL�WHUKDGDS�

VLVWHP�SHUWDQLDQ�RUJDQLN�GDODP�EXGLGD\D�SDGL�VDZDK�GL�'HVD�3DMDUHVXN�GDQ�

3XMRGDGL�\DLWX�LQWHUDNVL�VRVLDO� GXNXQJDQ�PDV\DUDNDW��GDQ�PLQDW�SHWDQL�
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�� $SULDQWR� GNN�� �������� 3HQJNDMLDQ� LQL� EHUMXGXO� 3HUVHSVL� 3HWDQL� 7HUKDGDS�

3HQJHQGDOLDQ�+DPD�7HUSDGX��3+7��3DGD�8VDKD�7DQL�&DEDL�5DZLW��&DSVLFXP�

)UXWHVFHQV /��'L�'HVD�3DGDVXND�.HFDPDWDQ�3HWLU�.DEXSDWHQ�6HUDQJ��9DULDEHO

\DQJ� GLXML� \DLWX� .DUDNWHULVWLN 3HWDQL� �;��� WHUGLUL� GDUL� XPXU� �;������ WLQJNDW�

SHQGLGLNDQ� �;������ SHQJDODPDQ� XVDKDWDQL� �;������ )DNWRU� (NVWHUQDO� �;���

\DQJ� WHUGLUL� GDUL� LQWHQVLWDV� VRVLDO� �;������ NHWHUVHGLDDQ� VDUDQD� GDQ� SUDVDUDQD�

�;����� 3HQJNDMLDQ� LQL� PHQJJXQDNDQ� SHQGHNDWDQ� NXDQWLWDWLI GHQJDQ� PHWRGH�

DQDOLWLV� GDQ� GHVNULSWLI�� 6DPSHO� SHQJNDMLDQ GLWHQWXNDQ�PHQJJXQDNDQ�PHWRGH�

VHQVXV��-XPODK�VDPSHO GDODP�SHQJNDLDQ� LQL�\DLWX����RUDQJ��0HWRGH�DQDOLVLV�

GDWD� \DQJ� GLJXQDNDQ� \DLWX� GHVNULSWLI XQWXN� PHQJJDPEDUNDQ� SHQLQJNDWDQ�

NDSDVLWDV�SHWDQL�GDODP�SHQHUDSDQ�7HUKDGDS�3HQJHQGDOLDQ�+DPD�7HUSDGX�GDQ�

PHQJJXQDNDQ�NRUHODVL�UDQN�VSHDUPDQ��+DVLO�SHQJNDMLDQ�WHUVHEXW�\DLWX�IDNWRU�

IDNWRU� \DQJ� EHUKXEXQJDQ� 3HUVHSVL� 3HWDQL� 7HUKDGDS� 3HQJHQGDOLDQ� +DPD�

7HUSDGX� �3+7�� 3DGD� 8VDKD� 7DQL� &DEDL� 5DZLW� �&DSVLFXP� IUXWHVFHQV /��

EDKZDVDQ\D��������SHWDQL�PHPLOLNL�SHUVHSVL�\DQJ�EDLN�SHUVHSVL�\DQJ�EDLN�

�� $SULOLDQL�GNN����������3HQJNDMLDQ�LQL�EHUMXGXO�3HUVHSVL�3HWDQL�3DGL�7HUKDGDS�

6LVWHP�7DQDP�-DMDU�/HJRZR�'L�'HVD�6XNDKDUMD�.HFDPDWDQ�&LRPDV�.DEXSDWHQ�

%RJRU��9DULDEOH�\DQJ�GLXML�\DLWX��;���NDUDNWHULVWLN�LQGLYLGX�\DQJ�WHUGLUL�GDUL�

�;�����SHUDQ�SHQ\XOXK���;����SHUDQ�NHORPSRN�WDQL���;�����SHQ\XOXK�SHUWDQLDQ��

�;���� DNVHV� LQIRUPDVL�� 9DULDEHO \DQJ� EHUSHQJDUXK� VHFDUD� VLJQLILNDQ� \DLWX�

SHQGLGLNDQ�� ODPD� EHUXVDKD� WDQL�� OXDV� ODKDQ�� SHUDQ� SHQ\XOXK� GDQ� DNVHV�

LQIRUPDVL� 3HQJNDMLDQ�LQL�PHQJJXQDNDQ�SHQGHNDWDQ�NXDQWLWDWLI GHQJDQ�PHWRGH�

DQDOLVLV� GDQ�GHVNULSWLI��6DPSHO�SHQJNDMLDQ GLWHQWXNDQ�PHQJJXQDNDQ�PHWRGH�

VHQVXV�� -XPODK� VDPSHO \DQJ� WHUGLUL� ��� RUDQJ�� 0HWRGH� DQDOLVLV� GDWD� \DQJ�

GLJXQDNDQ� \DLWX� GHVNULSWLI XQWXN� PHQJJDPEDUNDQ� SHUVHSVL SHWDQL� GDODP�

SHQHUDSDQ�WHUKDGDS�VLVWHP�MDMDU�OHJRZR�
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��� .HUDQJND�3LNLU

0HQXUXW�SHQGDSDW�6XJL\RQR�������� PHQ\DWDNDQ�EDKZD�NHUDQJND�SHPLNLUDQ�

\DQJ�EDLN� DGDODK�DNDQ�ELVD�PHQMHODVNDQ� VHFDUD� WHRULWLV� SHUWDXWDQ�DWDX�KXEXQJDQ�

DQWDU�YDULDEHO�\DQJ�DNDQ�GLWHOLWL��.HUDQJND�SHPLNLUDQ�SHQJNDMLDQ�VHEDJDL�EHULNXW�

R

*DPEDU��� .HUDQJND�3LNLU

5XPXVDQ�0DVDODK��

�� 'LGXJD� 3HUVHSVL� 3HWDQL� 'DODP� 3HPDQIDDWDQ� 5HIXJLD� %HUEDVLV� 7HNQRORJL�
,QIRUPDVL�3DGD�3HUWDQDPDQ�3DGL�'L�.HFDPDWDQ�+DPSDUDQ�3HUDN�UHQGDK�

�� 'LGXJD� )DNWRU� �3HQGLGLNDQ�� 3HQJDODPDQ� %HUWDQL�� ,QWHUDNVL� VRVLDO�� $NVHV�
,QIRUPDVL�� 3HUDQ� 3HQ\XOXK�� \DQJ� PHPSHQJDUXKL� 3HUVHSVL� 3HWDQL� 'DODP�
3HPDQIDDWDQ�5HIXJLD�%HUEDVLV�7HNQRORJL�,QIRUPDVL�3DGD�3HUWDQDPDQ�3DGL�'L�
.HFDPDWDQ�+DPSDUDQ�3HUDN�

+LSRWHVLV �

�� 8QWXN� PHQJDQDOLVLV� 3HUVHSVL� 3HWDQL� 'DODP� 3HPDQIDDWDQ� 5HIXJLD� %HUEDVLV�
7HNQRORJL�,QIRUPDVL�3DGD�3HUWDQDPDQ�3DGL�'L�.HFDPDWDQ�3HUDN"

�� 8QWXN� PHQHQWXNDQ� GDQ� PHQJDQDOLVLV� IDNWRU� DSD� VDMD� \DQJ� PHPSHQJDUXKL�
3HUVHSVL�3HWDQL�'DODP�3HPDQIDDWDQ�5HIXJLD�%HUEDVLV�7HNQRORJL�,QIRUPDVL�3DGD�
3HUWDQDPDQ�3DGL�'L�.HFDPDWDQ�3HUDN"

)DNWRU�IDNWRU�\DQJ�
PHPSHQJDUXKL�SHUVHSVL��
SHWDQL�

�;���3HQGLGLNDQ�
�;�� 3HQJDODPDQ�%HUWDQL
�;�� ,QWHUDNVL�6RVLDO
�;���$NVHV�,QIRUPDVL
�;���3HUDQ�3HQ\XOXK
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