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��� 3HPHWDDQ�$NWLYLWDV�6XSSO\�&KDLQ

3DGD� SHQHOLWLDQ� LQL� SHPHWDDQ� DNWLYLWDV� 6XSSO\� &KDLQ� GLODNXNDQ� GHQJDQ�PHQJJXQDNDQ�

PHWRGH�6XSSO\�&KDLQ�2SHUDWLRQ�5HIHUHQFH �6&25��\DQJ� WHUEDJL�PHQMDGL� OLPD�SURVHV�

\DLWX�SHUHQFDQDD��GDODP�PHQMDODQNDQ�SURVHV�ELVQLV��SODQ���VXPEHU�GD\D�\DQJ�GLJXQDNDQ�

GDODP�VXDWX�SURVHV�ELVQLV��VRXUFH�� SURVHV�SHQJRODKDQ�GDUL�EDKDQ�EDNX�PHQMDGL�SURGXN�

MDGL� �PDNH��� SHQJLULPDQ� SURGXN� \DQJ� GLODNXNDQ� ROHK� SLKDN� SURGXVHQ� NH� NRQVXPHQ

�GHOLYHU� GDQ�SHQJHPEDOLDQ�SURGXN�GDUL�NRQVXPHQ�NH�SURGXVHQ�DWDX�GDUL�SURGXVHQ�NH�

SHPDVRQ�EDKDQ�EDNX �UHWXUQ���3HPHWDDQ�DNWLYLWDV�6XSSO\�&KDLQ�GLGDSDW�GDUL�ZDZDQFDUD�

GHQJDQ�%DSDN�6DPVXUL�VHODNX�SHPLOLN�53$ %DQDU�-D\D��GHQJDQ�KDVLO�VHEDJDL�EHULNXW��

D� 3ODQ

3URVHV�SODQ�DNWLYLWDV�6XSSO\�&KDLQ�\DQJ�WHUMDGL�DGDODK�SHUHQFDQDDQ�SHPHVDQDQ�EDKDQ�

EDNX�GDQ�SHUHQFDQDDQ�SHUPLQWDDQ�NRQVXPHQ��3URVHV�SHUHQFDQDDQ�SHPHVDQDQ�GLODNXNDQ�

XQWXN� PHPLQLPDOLVLU� WHUMDGLQ\D� NHNXUDQJDQ� VWRN� EDKDQ� EDNX� SDGD� SURVHV� SURGXNVL�

PHQGDWDQJ��3DGD�DZDOQ\D�53$�%DQDU�-D\D�KDQ\D�EHUJDQWXQJ�SDGD�VDWX�SHPDVRN��DNDQ�

WHWDSL� VHLULQJ� EHUMDODQQ\D� ZDNWX� GHQJDQ� SHUPLQWDDQ� \DQJ� VHPDNLQ� EHUWDPEDK� 53$�

%DQDU� -D\D� PHQMDOLQ� NHUMD� VDPD� GHQJDQ� EHEHUDSD� SHPDVRN� D\DP� XQWXN� PHPHQXKL�

SHUPLQWDDQ�SHUKDUL�GLDQWDUDQ\D�0XVWLND��'DQLVD�7ULVXOD�GDQ�.70��NDUHQD�EDKDQ�EDNX�

\DQJ�GLEXWXKNDQ�ROHK�53$�%DQDU�-D\D�VDDW�LQL�VHEDQ\DN������HNRU�D\DP�KLGXS�SHUKDUL��

8QWXN� SURVHV� SHUHQFDQDDQ� SHUPLQWDDQ� NRQVXPHQ� GLODNXNDQ� VDWX� KDUL� VHEHOXPQ\D�

GHQJDQ� PHPSHUWLPEDQJNDQ� EHEHUDSD� IDNWRU� VHSHUWL� KDUL� EHVDU� GDQ� KDUL� OLEXU� NDUHQD�

IDNWRU�WHUVHEXW�PHPSHQJDUXKL�MXPODK�SHUPLQWDDQ�NRQVXPHQ�



��

8QWXN�PHQJDQWLVLSDVL� DGDQ\D�NHNXUDQJDQ�VWRN�53$�%DQDU�-D\D�PHODNXNDQ� DNWLYLWDV�

VDYLQJ� VWRFN DNWLYLWDV� LQL� GLODNXNDQ� XQWXN� PHQDQJJXODQJL� SHVDQDQ� PHQGDGDN� GDUL�

NRQVXPHQ�

E� 6RXUFH

3URVHV�VHODQMXWQ\D�DGDODK�VRXUFH�\DQJ�WHUGLUL�GDUL�SHQMDGZDODQ�SHQJLULPDQ�EDKDQ�EDNX��

SHQHULPDDQ�EDKDQ�EDNX��SHQJHFHNDQ�NXDOLWDV�EDKDQ�EDNX�GDQ�SHQHQWXDQ�KDUJD�EDKDQ�

EDNX��3HQMDGZDODQ�SHQJLULPDQ�EDKDQ�EDNX�GLODNXNDQ�XQWXN�PHPDVWLNDQ�EDKZD�EDKDQ�

EDNX� VDPSDL� WXMXDQ� WHSDW� ZDNWX� DWDX� VHEHOXP� SURVHV� SURGXNVL� EHUMDODQ�� 3URVHV�

SHQJLULPDQ�EDKDQ�EDNX�ELDVDQ\D�GLODNXNDQ�SDGD�SXNXO�������VDPSDL�GHQJDQ�������\DQJ�

GLODNXNDQ�ROHK�SLKDN�53$�%DQDU�-D\D�GHQJDQ�PHQJDPELO�EDKDQ�EDNX�GDUL�SHPDVRN��

3HQJDPELODQ�EDKDQ�EDNX�PHPDNDQ�ZDNWX�\DQJ�FXNXS�EDQ\DN�NDUHQD�WHUEDWDVQ\D�VDUDQD�

WUDQVSRUWDVL� \DQJ� GLPLOLNL� ROHK�53$�%DQDU� -D\D��.HPXGLDQ� SHQHULPDDQ� EDKDQ� EDNX�

GLPXODL� GDUL� SXNXO� ������ VDPSDL� GHQJDQ� SXNXO� ������� 6HWHODK� VHOXUXK� EDKDQ� EDNX�

GLWHULPD�53$�%DQDU�-D\D�NHPXGLDQ�GLODNXNDQ�SURVHV�SHQJHFHNDQ�NXDOLWDV�EDKDQ�EDNX��

$\DP� \DQJ� WLGDN� OD\DN� SURGXNVL� VHSHUWL� D\DP� PDWL� \DQJ� DNDQ� GLPXVQDKNDQ�� NDNL�

SLQFDQJ�� VD\DS�SDWDK��GDQ� OHKHU�EHQJNRN� DNDQ�GLSLVDKNDQ�GDQ� WLGDN�GDSDW�GLJXQDNDQ�

SDGD� SURVHV� VHODQMXWQ\D�� +DO� LQL� PHQ\HEDENDQ� NHUXJLDQ� NDUHQD� NHFDFDWDQ� SDGD� VDDW�

SHQJLULPDQ�PHUXSDNDQ�WDQJJXQJ�MDZDE�53$�%DQDU�-D\D��3HQHQWXDQ�KDUJD�EDKDQ�EDNX�

PHQ\HVXDLNDQ�NRQGLVL�SDVDU��MLND�VWRN�D\DP�GL�SDVDU�PHOLPSDK�VHFDUD�RWRPDWLV�KDUJD�

D\DP�DNDQ�FHQGHUXQJ�WHWDS�EHUNLVDU�DQWDUD�5S���������KLQJJD�5S���������SHU�NJ�EDKNDQ�

PHQJDODPL�SHQXUXQDQ�KDUJD�MXDO��$NDQ�WHWDSL�MLND�VWRN�D\DP�GLSDVDU�ODQJND�PDND�KDUJD�

DNDQ�VHFDUD�RWRPDWLV�PHQLQJNDW�NDUHQD�VXOLWQ\D�PHQGDSDWNDQ�EDKDQ�EDNX�\DQJ�VHVXDL�

F� 0DNH

3DGD�SURVHVPDNH�DNWLYLWDV�\DQJ�WHUMDGL�\DLWX�SURVHV�SURGXNVL��SHQMDGZDODQ�SURGXNVL�GDQ�

SHQJHFHNDQ�NXDOLWDV�SURGXN��53$�%DQDU�-D\D�PHODNXNDQ�SUPEXDWDQ�SURGXN�MDGL�EHUXSD�

D\DP�SRWRQJ�EHUGDVDUNDQ�SHVDQDQ�GDUL�NRQVXPHQ��PDNH�WR�RUGHU��SDGD�KDUL�VHEHOXPQ\D��

53$�%DQDU�-D\D�WHUOHELK�GDKXOX�PHODNXNDQ�SHQMDGZDODQ�GDODP�SURVHV�SURGXNVL�GLPDQD�

SURVHV� SHPRWRQJDQ� D\DP� GLODNXNDQ� SDGD� SXNXO� ������ KLQJJD� SXNXO� ������ XQWXN�



��

PHPRWRQJ�NXUDQJ�OHELK������HNRU�D\DP��3URVHV�SHQJRODKDQ�EDKDQ�EDNX�EHUXSD�D\DP�

KLGXS�KLQJJD�PHQMDGL�D\DP�VHJDU�PHPDNDQ�ZDNWX�\DQJ�FXNXS�ODPD�NDUHQD�VHEDJLDQ�

EHVDU� SURVHV� SURGXNVL� GL� 53$� %DQDU� -D\D� GLODNXNDQ� GHQJDQ� PDQXDO� KDQ\D� SURVHV�

SHQFDEXWDQ�EXOX�\DQJ�PHQJJXQDNDQ�PHVLQ��DNDQ�WHWDSL�SURVHV�SHQFDEXWDQ�EXOX�PHQMDGL�

SURVHV� \DQJ� SDOLQJ� EHVDU� PHQLPEXONDQ� NHUXVDNDQ� SDGD� SURGXN� NDUHQD� PHVLQ�

EHUGLDPHWHU�NHFLO�\DQJ�KDQ\D�ELVD�GLSDNDL���KLQJJD����HNRU�D\DP�GLSDNVDNDQ�XQWXN�D\DP�

VHEDQ\DN���KLQJJD���HNRU�D\DP��3URVHV�SURGXNVL�GLDZDOL�GHQJDQ�PHPRWRQJ�VDWX�SHUVDWX�

D\DP�ROHK�RSHUDWRU�NHPXGLDQ�D\DP�GLOHWDNNDQ�GDODP�VDWX�GULP�KLQJJD�D\DP�EHQDU�EHQDU�

PDWL�� NHPXGLDQ� D\DP� DNDQ� GLPDVXNDQ� SDGD� DLU� \DQJ� WHODK� PHQGLGLK� GHQJDQ� WXMXDQ�

PHPXGDKNDQ�SURVHV�SHQFDEXWDQ�EXOX��VHWHODK� LWX�D\DP�DNDQ�PHQJDODPL�SURVHV�FDEXW�

EXOX�GLODQMXWNDQ�GHQJDQ�SHPLVDKDQ�GDQ�SHPEHUVLKDQ�RUJDQ�GDODP�D\DP�GDQ�SURVHV�\DQJ�

WHUDNKLU�\DLWX�SDFNLQJ�GHQJDQ�FDUD�PHPDVXNNDQ�D\DP�SDGD�NDQWRQJ�NDQWRQJ�\DQJ�VHVXDL�

GHQJDQ�QDPD�NRQVXPHQ�

3HQJHFHNDQ�NXDOLWDV� GHQJDQ�PHPLVDKNDQ� DQWDUD� D\DP�PHQJDODPL� NHUXVDNDQ� VDDW�

SURVHV�SHQFDEXWDQ�EXOX�GDQ�PHPLVDKNDQ�D\DP�\DQJ�PHPLOLNL�ZDUQD�NHPHUDKDQ�\DQJ�

GRPLQDQ�\DQJ�PHQDQGDNDQ�EDKZD�D\DP�WHUVHEXW�WHODK�WHUMDQJNLW�ROHK�SHQ\DNLW�GDQ�KDUXV�

VHJHUD�GLPXVQDKNDQ�

G� 'HOLYHU

3URVHV�GHOLYHU�PHPSXQ\DL� DNWLYLWDV� EHUXSD� SHQJLULPDQ� SURGXN� NH� NRQVXPHQ�� 3URVHV�

GHOLYHU�GLODNXNDQ�GHQJDQ�PHQJLULPNDQ�SURGXN�NH�WXMXDQ�GLPDQD�53$�%DQDU�-D\D�KDQ\D�

PHQGLVWULEXVLNDQ� SURGXNQ\D� GL� �� SDVDU� WUDGLVLRQDO� \DQJ� WHUOHWDN� GLZLOD\DK� 6OHPDQ�

<RJ\DNDUWD�\DLWX�3DVDU�.RORPER�GDQ�3DVDU�3DNHP��.RQVXPHQ�DNDQ�PHQJDPELO�D\DP�

\DQJ�WHODK�GLDQWDUNDQ�SDGD�WHPSDW�WHUWHQWX�\DQJ�NHPXGLDQ�VLDS�GLMXDO�NHPEDOL�ROHK�SDUD�

NRQVXPHQ��

H� 5HWXUQ

3URVHV� UHWXUQ�PHPLOLNL� DNWLYLWDV� EHUXSD� SHQJHPEDOLDQ� SURGXN��3URVHV� LQL�PHUXSDNDQ�

SURVHV� \DQJ� SDOLQJ� GLKLQGDUL� ROHK� SLKDN� 53$� %DQDU� -D\D� NDUHQD� NHWLND� WHUMDGL�

SHQJHPEDOLDQ�\DQJ�GLVHEDENDQ�SURGXN�UXVDN�DNDQ�PHQ\HEDENDQ�NHUXJLDQ�\DQJ�VDQJDW�



��

EHVDU�EDJL�53$�%DQDU�-D\D�SDVDOQ\D�SLKDN�53$�%DQDU�-D\D�KDUXV�PHQJJDQWL�SURGXN�

\DQJ� UXVDN� WHUVHEXW�GHQJDQ�SURGXN�\DQJ�EDUX��GHQJDQ�NDWD� ODLQ�GDSDW�GLDUWLNDQ�53$�

%DQDU� -D\D�PHODNXNDQ��� NDOL� SURVHV� SURGXNVL� XQWXN�PHPHQXKL� SHUPLQWDDQ� VDWX� DWDX�

OHELK�NRQVXPHQ�\DQJ�PHODNXNDQ�SHQJHPEDOLDQ�SURGXN�

��� ,GHQWLILNDVL�.HMDGLDQ�5LVLNR

,GHQWLILNDVL� NHMDGLDQ� ULVLNR� GDQ� VXPEHU� ULVLNR� GLODNXNDQ� GHQJDQ� PHZDZDQFDUDL�

SHPLOLN�GDUL�53$�%DQDU�-D\D�NDUHQD�EHOXP�DGDQ\D�VWUXNWXU�RUJDQLVDVL�\DQJ�MHODV�GDODP�

SHPRWRQJDQ�D\DP�LQL��3DGD�WDKDS�LQL�GLODNXNDQ�LGHQWLILNDVL�EHUGDVDUNDQ�SDUDPHWHU�\DQJ�

DGD� SDGD� DNWLYLWDV� 6XSSO\� &KDLQ� \DQJ� VXGDK� GLMDEDUNDQ� ROHK� QDUDVXPEHU�� 'DUL� KDVLO�

ZDZDQFDUD�GHQJDQ�%DSDN�6DPVXUL� VHODNX�SHPLOLN�GDUL�53$�%DQDU� -D\D GLGDSDW�KDVLO�

VHEDJDL�EHULNXW�

D� 3ODQ

x 3DGD� SURVHV� SODQ �� SHUHQFDQDDQ� �� WHUGDSDW� ULVN� HYHQW� �NHMDGLDQ� ULVLNR�� EHUXSD�

NDSDVLWDV�\DQJ�WLGDN�VHVXDL�GHQJDQ�SHUHQFDQDDQ�GDUL�NHMDGLDQ�GDSDW�PHQ\HEDENDQ�

ZDNWX�OHPEXU�EDJL�SHNHUMD�\DQJ�VHFDUD�RWRPDWLV�DNDQ�PHQDPEDK�ELD\D�SHQJHOXDUDQ�

SLKDN�53$�%DQDU�-D\D�JXQD�PHPEHULNDQ�WDPEDKDQ�JDML�NHSDGD�SHNHUMD�\DQJ�WHODK�

PHODXNDQ�OHPEXU��NDUHQD�53$�%DQDU�-D\D�KDQ\D�PHPSXQ\DL�VXPEHU�GD\D�PDQXVLD�

\DQJ� WHUEDWDV�PDND�DNWLYLWDV� LQL�GDSDW�PHQ\HEDENDQ�NHOHODKDQ�SDGD�SHNHUMD� \DQJ�

PHQMDGLNDQ�SHNHUMD� WLGDN�GDSDW�PHODNDXNDQ�SHNHUMDDQ�VHFDUD�PDNVLPDO��.HMDGLDQ�

ULVLNR� GLVHEDENDQ� ROHK� EHEHUDSD� IDNWRU� GLDQWDUDQ\D� EDQ\DN� SHODQJJDQ� \DQJ�

PHPHVDQ�SURGXN�VHFDUD�PHQGDGDN�\DQJ�PHQ\HEDENDQ�SLKDN�53$�%DQDU�-D\D�KDUXV�

PHQDPEDK�MXPODK�SURGXN�\DQJ�GLSURGXNVL�GDUL�SHUHQFDQDDQ�DZDO��.HMDGLDQ�LQL�MXJD�

GLVHEDENDQ�NDUHQD�SHUPLQWDDQ�\DQJ� WLGDN�SDVWL�GDUL�SHODQJJDQ��EDQ\DN�SHODQJJDQ�

\DQJ�PHODNXNDQ�SHPHVDQDQ�KDQ\D�SDGD�KDUL�LWX�VDMD�VHGDQJNDQ�SDGD�KDUL�EHULNXWQ\D�

WLGDN�PHODNXNDQ�SHPHVDQDQ�PDND�LQL�VHFDUD�RWRPDWLV�DNDQ�PHQ\HEDENDQ�NDSDVLWDV�

\DQJ�WLGDN�VHVXDL�GHQJDQ�SHUHQFDQDDQ�

x .HMDGLDQ� ULVLNR� \DQJ� GDSDW� PXQFXO� \DLWX� SHUXEDKDQ� PHQGDGDN� GDODP� UHQFDQD�

SURGXNVL�� GDUL� NHMDGLQ� ULVLNR� LQL� GDSDW� PHQ\HEDENDQ� ZDNWX� OHPEXU� EDJL� SHNHUMD�



��

GLPDQD�OHPEXU�DNDQ�PHQDPEDK�ELD\D�\DQJ�KDUXV�GLNHOXDUNDQ�ROHK�SLGDK�53$�%DQDU�

-D\D�

E� 6RXUFH

x 3DGD� DNWLYLWDV� VRXUFH� WHUGDSDW� NHMDGLDQ� ULVLNR� EHUXSD�ZDNWX� SDVRNDQ� EDKDQ� EDNX�

\DQJ�WLGDN�WHSDW�GLPDQD�GDPSDN�\DQJ�GLWLPEXONDQ�GDUL�NHMDGLDQ�LQL�\DLWX�RYHUWLPH�

DWDX� OHPEXU�EDJL�SHNHUMD� \DQJ�VHFDUD�RWRPDWLV� DNDQ�PHQDPEDK�ELD\D�SHQJHOXUDQ�

XQWXN� SHQJJDMLDQ� SHNHUMD� \DQJ� WHODK�PHODNXNDQ� OHPEXU�� VHODLQ� LWX� GDPSDN� \DQJ�

GDSDW� WHUMDGL� \DNQL� SHNHUMD� PHQJDODPL� NHOHODKDQ� DNWLEDW� ZDNWX� OHPEXU� NDUHQD�

SHNHUMD�MXPODK�SHNHUMD�\DQJ�WHUEDWDV�PDND�GDPSDN�LQL�VDQJDW�PHUXJLNDQ�SHUXVDKDDQ�

NDUHQD�SURGXN�\DQJ�GLKDVLONDQ�WLGDN�PDNVLPDO�DNLEDW�SHNHUMD�PHQJDODPL�NHOHODKDQ��

.HMDGLDQ�ULVLNR�LQL�GLVHEHENDQ�ROHK�EHEHUDSD�VXPEHU�ULVLNR�\DLWX�VDUDQD�WUDQVSUWDVL�

\DQJ� WHUEDWDV� NDUHQD� 53$� %DQDU� -D\D� KDQ\D� PHPLOLNL� �� XQLW� WUXFN� \DQJ� VHFDUD�

EHUJDQWLDQ�KDUXV�PHQJDPELO�VWRFN�D\DP�NH�SHWHUQDN�\DQJ�VXGDK�PHQMDGL�PLWUD�\DQJ�

PDQD� LQL� VDQJDW� PHPXQJNLQNDQ� WHUMDGLQ\D� NHUXVDNDQ� PHNDQLV� PLVVDO� VDUDQD�

WUDQVSRUWDVL�GDODP�KDO�LQL�WUXFN�SHQJDQJNXW�EDKDQ�EDNX�PRJRN�DWDX�PHQJDODPL�EDQ�

ERFRU��NHPXGLDQ�VHODLQ�NHUXVDNDQ�PHNDQLV�WHUEDWDVQ\D�VXPEHU�GD\D�PDQXVLD�MXJD�

PHQMDGL� VXPEHU� WHUMDGLQ\D� NHMDGLDQ� ULVLNR� WHUVHEXW� \DQJ� PHQ\HEDENDQ� SURVHV�

SDVRNDQ�EDKDQ�EDNX�WLGDN�GDSDW�PDNVLPDO�

x .XDQWLWDV� SDVRNDQ� EDKDQ� EDNX� WLGDN� VHVXDL� GHQJDQ� SHUPLQWDDQ� SLKDN� SHUXVDKDDQ�

PHQMDGL� NHMDGLDQ� ULVLNR� \DQJ� DGD� SDGD� DNWLYLWDV� VRXUFH� \DQJ� PDQD� LQL� DNDQ�

PHQLPEXONDQ� GDPSDN� EDJL� 53$� %DQDU� -D\D� GLDQWDUDQ\D� SHUXVDKDDQ� WLGDN� GDSDW�

PHPHQXKL� SHUPLQWDDQ� NRQVXPHQ� \DQJ� GLVHEDENDQ� VWRN� \DQJ� NXUDQJ� NHPXGLDQ�

GDPSDN�\DQJ�SDOLQJ�RDUDK�GDUL�NHMDGLDQ�ULVLNR�LQL�\DLWX�SHUXVDKDDQ�DNDQ�NHKLODQJDQ�

SHODQJJDQ�DNLEDW�SHUPLQWDDQ�\DQJ�WLGDN�GDSDW�GLSHQXKL�ROHK�SLKDN�SHUXVDKDDQ��'DUL�

NHMDGLDQ� ULVLNR� WHUVHEXW� WHUGDSDW� EHEHUDSD� VXPEHU�VXPEHU� ULVLNR� \DNQL� IDNWRU�

PXVLPDQ�GDQ�GLPDQD�VXPEHU�ULVLNR�LQL�VDQJDW�PHPSHQJDUXKL�VWRN�D\DP�\DQJ�DNDQ�

GLWHULPD�ROHK�53$�%DQDU�-D\D��NHWLND�PXVLP�NHPDUDX�VWRN�D\DP�DNDQ�FHQGHUXQJ�

PHQXUXQ�NDUHQD�EDQ\DN�D\DP�\DQJ�DNDQ�WHUMDQJNLW�EHUEDJDL�PDFDP�SHQ\DNLW�NDUHQD�

VXKX�\DQJ�SDQDV�GLPDQD�SHPHOLKDUDDQ�WLGDN�WDKDQ�WHUKDGDS�VXKX�SDQDV��VHEDOLNQ\D�

MLND PXVLP�SHQJKXMDQ�VWRN�D\DP�DNDQ�FHQGHUXQJ�EDQ\DN�NDUHQD�VXKX�\DQJ�GLQJLQ�



��

PHQ\HEDENDQ� SHUWXPEXKDQ� D\DP� GDSDW� RSWLPDO� GDQ� WLGDN� PXGDK� WHUMDQJNLW�

SHQ\DNLW�� \DQJ�PDQD�PHQ\HEDENDQ�EDKDQ�EDNX�GHQJDQ�NXDOLWDV� \DQJ�VHVXDL�DNDQ�

VXOLW�GLGDSDWNDQ�

x .HMDGLDQ� ULVLNR� \DQJ� WHUMDGL� VHODQMXWQ\D� \DLWX� EDKDQ� EDNX� UXVDN� \DQJ� PDQD� LQL�

GLVHEDENDQ� ROHK� EHEHUDSD� VXPEHU� ULVLNR� GLDQWDUDQ\D� EDKDQ� EDNX� GHQJDQ� NXDOLWDV�

\DQJ�VHVXDL�VXOLW�XQWXN�GL�GDSDWNDQ�NDUHQD�WLDS�SHWHUQDN�PHPLOLNL�FDUD�SHPHOLKDUDDQ�

D\DP�\DQJ�EHUEHGD�EHGD��NHPXGLDQ�SHQDQJDQDQ�EDKDQ�EDNX�GDUL�SHNHUMD�\DQJ�EXUXN�

PHQMDGL�VXPEHU�ULVLNR�\DQJ�PHQ\HEDENDQ�EDKDQ�EDNX�UXVDN�PLVVDO����HNRU�D\DP�

GLWHPSDWNDQ� SDGD� ER[� \DQJ� KDQ\D� PHPXDW� �� KLQJJD� ��� HNRU� D\DP� \DQJ�

PHQ\HEDENDQ�D\DP�EHUGHVDNDQ�GDQ�VWUHVV�\DQJ�GDSDW�PHPLFX�WHUMDGLQ\D�NHPDWLDQ�

D\DP�VHODLQ� LWX�SHULODNX�SHNHUMD� \DQJ�NXUDQJ�GLVLSOLQ�PHQMDGL� VXPEHU� ULVLNR�GDUL�

EDKDQ�EDNX�\DQJ�UXVDN�LQL��$NLEDWQ\D�SHUXVDKDDQ�DNDQ�PHQJDODPL�NHUXJLDQ�NDUHQD�

DSD� \DQJ� WHUMDGL� SDGD� EDKDQ� EDNX� NHWLND� VXGDK� GLEDZD�PHQXMX�53$�%DQDU� -D\D�

PHUXSDNDQ�WDQJJXQJ�MDZDE�GDUL�SLKDN�SHUXVDKDDQ�\DQJ�PDQD�DNDQ�PHQJXUDQJL�VWRN�

\DQJ�DGD�GDQ�PHQ\HEDENDQ�53$�%DQDU�-D\D�WLGDN�GDSDW�PHPHQXKL�SHUPLQWDDQ�GDUL�

NRQVXPHQ�

x +DUJD�EDKDQ�WLGDN�SDVWL�PHUXSDNDQ�NHMDGLDQ�ULVLNR�\DQJ�WHUMDGL�SDGD�DNWLYLWDV�VRXUFH�

\DQJ�GLPDQD�LQL�GLVHEDENDQ�ROHK�IDNWRU�PXVLPDQ�MLND�VWRN�D\DP�PHOLPSDK�KDUJD�

D\DP�DNDQ�FHQGHUXQJ�VWDELO�DWDX�EDKNDQ�PHQJDODPL�SHQXUXQDQ�DNDQ�WHWDSL�MLND�VWRN�

D\DP� ODQJND� PDND� KDUJD� DNDQ� GHQJDQ� FHSDW� PHORQMDN� QDLN�� 'DPSDN� \DQJ�

GLVHEDENDQ�GDUL�NHMDGLDQ�ULVLNR�LQL�DQWDUD�ODLQ�SHUXVDKDDQ�PHQHULPD�FRPSODLQ�GDUL�

NRQVXPHQ� NDUHQD� KDUJDQ\D� \DQJ� WLGDN� SDVWL� \DQJ� GSDDW� PHQ\HEDENDQ� SHQMXDODQ�

PHQXUXQ� GDQ� \DQJ� SDOLQJ� SDUDK� SHUXVDKDDQ� DNDQ� NHKLODQJDQ� NRQVXPHQ� DNLEDW�

IOXNWXDVL�KDUJD�WHUVHEXW�

F� 0DNH

.HMDGLDQ�ULVLNR�SDGD�DNWLYLWDV�PDNH�WHUGLUL�GDUL���NHMDGLDQ�ULVLNR�\DQJ�GLEHUL�NRGH�(��

KLQJJD� (���� .HMDGLDQ� ULVLNR� \DQJ� SHUWDPD� DGDODK� SURGXN� \DQJ� GLKDVLONDQ� WLGDN�

VHPSXUQD�� .HMDGLDQ� LQL� GLVHEDENDQ� ROHK� EHEHUDSD� VXPEHU� ULVLNR� \DLWX� SHQDQJDQDQ

EDKDQ�EDNX�GDUL�SHNHUMD�\DQJ�EXUXN�GDQ�SHULODNX�SHNHUMD�\DQJ�NXUDQJ�GLVLSOLQ��.HMDGLDQ�

ULVLNR�\DQJ�NHGXD�\DLWX�SHQXPSXNDQ�SDGD�VDODK�VDWX�VWDVLXQ�NHUMD�\DQJ�GLVHEDENDQ�ROHK�



��

VXPEHU�GD\D�PDQXVLD�\DQJ�WHUEDWDV��WHUMDGLQ\D�NHUXVDNDQ�PHNDQLV��SRPSD�DLU�UXVDN�GDQ�

SHVRNDQ� OLVWULN� WHUJDQJJX�� .HMDLGDQ� ULVLNR� \DQJ� NHWLJD� \DLWX� SURGXN� WHUNRQWDPLQDVL�

GLPDQD� LQL� GLVHEDENDQ� ROHK� SHQDQJDQDQ� EDKDQ� EDNX� GDUL� SHNHUMD� \DQJ� EXUXN� GDQ�

SHULODNX� GDULSHNHUMD� \DQJ� NXUDQJ� GLVLSOLQ�� .HMDGLDQ� ULVLNR� NH� HPSDW� DGDODK� WDUJHW�

SURGXNVL�WLGDN�GDSDW�WHUFDSDW�GLPDQD�LQL�GLVHEDENDQ�ROHK�WHUMDGLQ\D�NHUXVDNDQD�PHNDQLV�

GDQ�VXPEHU�GD\D�PDQXVLD�\DQJ�GLPLOLNL�53$�%DQDU�-D\D�WHUEDWDV��.HMDGLDQ�ULVLNR�NH�

OLPD�\DLWX�MDGZDO�SURGXNVL�WHUODPEDW�\DQJ�GLVHEDENDQ�ROHK�SHULODNX�SHNHUMD�\DQJ�NXUDQJ�

GLVLSOLQ��WHUMDGLQ\D�NHUXVDNDQ�PHNDQLV��SDVRNDQ�OLVWULN�WHUJDQJJX��SRPSD�DLU�UXVDN�GDQ�

VXPEHU� GD\D� PDQXVLD� \DQJ� WHUEDWDV�� .HMDGLDQ� ULVLNR� \DQJ� WHUDNKLU� \DLWX� WHUMDGLQ\D�

NHUXVDNDQ� PHNDQLV� PHVLQ� \DQJ� GLVHEDENDQ� NDUHQD� SUHYHQWLYH� PDLQWHQDQFH� WLGDN�

RSWLPDO��'DPSDN�\DQJ�GLWLPEXONDQ�GDUL�NHMDGLDQ�ULVLNR�WHVHEXW�LDODK�SHUXVDKDDQ�DNDQ�

PHQHULPD�FRPSODLQ�GDUL�NRQVXPHQ��SHQJHPEDOLDQ�SURGXN�ROHK�NRQVXPHQ��KDUJD� MXDO�

PHQXUXQ��NHWHUODPEDWDQ�GLVWULEXVL�SURGXN��ZDNWX�SURGXNVL�\DQJ�ODPD��EHEDQ�NHUMD�DQWDU�

SHNHUMD�WLGDN�VHLPEDQJ��SURGXN�WLGDN�KLJLHQLV��SHUXVDKDDQ�DNDQ�NHKLODQJDQ�NRQVXPHQ��

NHXQWXQJDQ�SHUXVDKDDQ�PHQXUXQ��NHKLODQJDQ�NHSHUFD\DDQ�NRQVXPHQ��SURGXN�UXVDN�GDQ�

SHUXVDKDDQ�PHQJDODPL�NHUXJLDQ�

G� 'HOLYHU

.HMDGLDQ� ULVLNR� \DQJ� WHUGDSDW� SDGD� SURVHV� GHOLYHU� WHUGLUL� GDUL� �� NHMDGLDQ� ULVLNR� \DQJ�

GLEHULNDQ�NRGH�(���KLQJJD�(����NHMDGLDQ�ULVLNR�WHUVHEXW�DGDODK�SHURGXN�\DQJ�GLNLULPNDQ�

WLGDN�VHVXDL�GHQJDQ�SHUPLQWDDQ�NRQVXPHQ�\DQJ�GLVHEDENDQ�ROHK�SHUPLQWDDQ�\DQJ�WLGDN�

SDVWL� GDUL� NRQVXPHQ�� IDNWRU�PXVLPDQ�� EDKDQ� EDNX� GHQJDQ� NXDOLWDV� \DQJ� VHVXDL� VXOLW�

GLGDSDWNDQ�� .HMDGLDQ� ULVLNR� \DQJ� NHGXD� \DLWX� WXMXDQ� SHQJLULPDQ� SURGXN� \DQJ� VDODK�

GLPDQD� NHMDGLDQ� LQL� GLVHEDENDQ� NDUHQD� SURVHGXU� SHQJLULPDQ� \DQJ� WLGDN� WHURUJDQLVL�

GHQJDQ�EDLN��.HMDGLDQ� ULVLNR� \DQJ� NHWLJD� \DLWX� SURGXN�PHQJDODPL� NHUXVDNDQ� VHODPD�

SHUMDODQDQ�\DQJ�GLVHEDENDQ�NDUHQD�SHQDQJDQDQ��EDKDQ�EDNX�\DQJ�EXUXN�GDUL�SHNHUMD�GDQ�

DODW�DQJNXW��VDUDQD�WUDQVSRUWDVL�\DQJ�WHEDWDV��'DQ�NHMDGLDQ�ULVLNR�\DQJ�NHHPSDW�\DLWX�

SURGXN�WHUODPEDW�VDPSDL�SDGD�NRQVXPHQ�\DQJ�GLVHEDENDQ�ROHK�SHVDQDQ�GDUL�SHODQJJDQ�

\DQJ� PHQGDGDN�� WHUMDGLQ\D� NHUXVDNDQ� � PHNDQLV�� SURVHGXU� SHQJLULPDQ� \DQJ� WLGDN�

WHURUJDQLVLU��VXPEHU�GD\D�PDQXVLD�\DQJ�WHUEDWDV��SDVRNDQ�OLVWULNWHUJDQJJX��SRPSD�DLU�

UXVDN�� WHUEDWDVQ\D� DODW� DQJNXW�� VDUDQ� WUDQVSRUWDVL� WHUEDWDV� GDQ� SHULODNX� SHNHUMD� \DQJ�

NXUDQJ� GLVLSOLQ�� 'DPSDN� \DQJ� GLWLPEXONDQ� GDUL� NHMDGLDQ� ULVLNR� \DQJ� WHUMDGL� DGDODK



��

FRPSODLQ�GDUL�NRQVXPHQ��SHQJHPEDOLDQ�SURGXN�GDUL�NRQVXPHQ��NHKLODQJDQ�NRQVXPHQ��

PHQDPEDK� ELD\D� SHQJDQWDUDQ�� NHWHUODPEDWDQ� SURGXN� VDPSDL� NH� WXMXDQ� DZDO� GDQ�

SHQMXDODQ�\DQJ�PHQXUXQ�

H� 5HWXUQ

.HMDGLDQ�ULVLNR�\DQJ�WHUMDGL�SDGD�SURVHV�UHWXUQ�\DLWX�WHUMDGLQ\D�SHQJHPEDOLDQ�SURGXN�

GDUL� NRQVXPHQ� NH� SLKDN� SHUXVDKDDQ� \DQJ� GLEHULNDQ� NRGH� (���� 6XPEHU� ULVLNR� \DQJ�

PHQ\HEDENDQ� WHUMDGLQ\D� NHMDGLDQ� ULVLNR� SDD� SURVHV� UHWXUQ� GLDQWDUDQ\D� \DLWX� IDNWRU�

PXVLPDQ��EDKDQ�EDNX�GHQJDQ�NXDOLWDV�\DQJ�VHVXDL�VLOLW�GLGDSDWNDQ�GDQ�SHULODNX�SHNHUMD�

\DQJ� NXUDQJ� GLVLSOLQ�� 'DPSDN� \DQJ� WHUMDGL� GDUL� NHMDGLDQ� ULVLNR� LQL� DGDODK� NHUXJLDQ�

SHUXVDKDDQ��FRPSODLQ�GDUL�NRQVXPHQ�GDQ�SHUXVDKDDQ�DNDQ�NHKLODQJDQ�NRQVXPHQ�

��� ,GHQWLILNDVL�6XPEHU�5LVLNR

3URVHV� SHQJLGHQWLILNDVLDQ� VXPEHU� ULVLNR� GLODNXNDQ� GHQJDQ� ZDZDQFDUD� NHSDGD� %DSDN�

6DPVXUL� VHODNX� SHPLOLN� GDUL� 53$�%DQDU� -D\D� GDQ�PHQGDSDWNDQ� VHEDQ\DN� ��� VXPEHU�

ULVLNR�\DQJ�GDSDW�PHQ\HEDENDQ�NHMDGLDQ�ULVLNR�\DQJ�WHUMDGL�GL�SURVHV�ELVQLV�53$�%DQDU�

-D\D��6XPEHU�ULVLNR�\DQJ�PHPLOLNL�QLODL�RFFXUUHQFH��NHPXQJNLQDQ�VXPEHU�ULVLNR�WHUMDGL��

WHUWLQJJL�VHEHVDU���\DQJ�EHUDUL�VDQJDW�EHVDU�NHPXQJNLQDQ�SDVWL�DWDX�VHODOX�WHUMDGL�\DLWX�

SHUPLQWDDQ�WLGDN�SDVWL��$���GDQ�SHULODNX�SHNHUMD�\DQJ�NXUDQJ�GLVLSOLQ��$�����.HPXGLDQ�

VXPEHU� ULVLNR� \DQJ� PHPSXQ\DL� QLODL� RFFXUUHQFH� VHEHVDU� �� KLQJJD� �� \DQJ EHUDUWL�

NHVHPSDWDQ�EHVDU�WHUMDGL�\DLWX�SHVDQDQ�SHODQJJDQ�\DQJ�PHQGDGDN��$����IDNWRU�PXVLPDQ�

�$����DODW�DQJNXW��VDUDQD�WUDQVSRUWDVL�WHUEDWDV��$����SHQDQJDQDQ�EDKDQ�EDNX�GDUL�SHNHUMD�

\DQJ�EXUXN��$����GDQ�SUHYHQWLYH�PDLQWHQDQFH�WLGDN�RSWLPDO��$�����6XPEHU�ULVLNR�\DQJ�

PHPLOLNL�QLODL�RFFXUUHQFH���KLQJJD��� \DQJ�EHUDUWL�NHVHPSDWDQ� \DQJ�VDPD� WHUMDGL�DWDX�

WLGDN�WHUMDGL \DLWX�WHUMDGLQ\D�NHUXVDNDQ��$���GDQ�SURVHGXU�SHQJLULPDQ�WLGDN�WHURUJDQLVLU�

�$����6HGDQJNDQ� VXPEHU� ULVLNR� \DQJ�PHPSXQ\DL�QLODL�RFFXUUHQFH� VHEHVDU���KLQJJD���

\DQJ� EHUDUWL� NHVHPSDWDQ� DNDQ� NHFLO� WHUMDGL� \DLWX� VXPEHU� GD\D�PDQXVLD� WHUEDWDV� �$���

SDVRNDQ�OLVWULN�WHUJDQJJX��$����SRPSD�DLU�UXVDN��$����GDQ�EDKDQ�EDNX�GHQJDQ�NXDOLWDV�

\DQJ�VHVXDL�VXOLW�GLGDSDW��$���



��

��� ,GHQWLILNDVL�5LVLNR

3DGD�SHQHOLWLDQ�LQL�NRQVHS�5)0($�PHQJJXQDNDQ���YDULDEHO�\DLWX�GDPSDN�GDUL�UHVLNR�

�VHYHULW\� GDQ�SUREDELOLWDV� WHUMDGLQ\D�UHVLNR��RFFXUUHQFH���6HPDNLQ�EHVDU�QLODL�VHYHULW\�

GDQ� RFFXUUHQFH�PDND� DNDQ� VHPDNLQ� WLQJJL� SXOD� ULVLNR� \DQJ� WHUMDGL�� 3HPEHULDQ� ERERW�

EHUWXMXDQ� XQWXN� PHPSHUROHK� SULRULWDV� NHMDGLDQ� �5LVN� 3ULRULW\� ,QGH[� \DQJ� GLODNXNDQ�

GHQJDQ�PHWRGH�ZDZDQFDUD�GHQJDQ�%DSDN�6DPVXUL�VHODNX�SHPLOLN�GDUL�53$ %DQDU�-D\D�

GDQ�GLGDSDWNDQ�KDVLO�VHSHUWL�SDGD�WDEHO�����GDSDW�GLNHWDKXL�EDKZD�QLODL�53,��5DWLR�3ULRULW\�

,QGH[��\DQJ�WHUEHVDU�WHUOHWDN�SDGD�NHMDGLDQ�ULVLNR�WXMXDQ�SHQJLULPDQ�SURGXN�\DQJ�VDODK�

GHQJDQ�QLODL�53,�VHEHVDU����\DQJ�GLGDSDW�GDUL�KDVLO�SHUNDOLDQ�DQWDUD�GDPSDN�GDUL�ULVLNR�

�VHYHULW\��GDQ�SUREDELOLWDV�WHUMDGLQ\D�ULVLNR��RFFXUUHQFH���1LODL�VHYHULW\ \DQJ�GLGDSDWNDQ�

SDGD�NHMDGLDQ�ULVLNR VHEHVDU���\DQJ�EHUDUWL�EHUGDPSDN�SDUDK�SDGD�KDVLO�\DQJ�GLLQJLQNDQ��

VHGDQJNDQ�XQWXN�KDVLO�RFFXUUHQFH GLGDSDWNDQ�QLODL� VHEHVDU��� \DQJ�EHUDUWL� NHVHPSDWDQ�

WHUVHEXW�EHVDU� WHUMDGL��6HGDQJNDQ�XQWXN�NHMDGLDQ� ULVLNR�\DQJ� WHUNHFLO�GHQJDQ�QLODL�53,�

VHEHVDU���\DLWX�WDUJHW�SURGXNVL�WLGDN�GDSDW�WHUFDSDL�GLPDQD�GLGDSDW�QLODL�VHYHULW\�VHEHVDU�

��GLPDQD�EHUGDPSDN�NHFLO�WHUKDGDS�KDVLO�\DQJ�GLLQJLQNDQ�GDQ�QLODL�RFFXUUHQFH�VHEHVDU���

\DQJ�EHUDUWL�NHVHPSDWDQ�WHUMDGLQ\D�NHFLO�

��� 5LVN�0DSSLQJ

'DUL�KDVLO�5LVN�0DSSLQJ�SDGD�JDPEDU�����PHQXQMXNNDQ�EDKZD�NHMDGLDQ�ULVLNR�GHQJDQ�

NRGH�(���PHPLOLNL�NDWHJRUL�ULVLNR�UHQGDK��6HGDQJNDQ�SDGD�NRGH�(��(��GDQ�(���WHUOHWDN�

SDGD� NRORP�ZDUQD� NXQLQJ� \DQJ� EHUDUWL� EHUNDWHJRUL� ULVLNR� VHGDQJ�� 3DGD� NRORP�ZDUQD�

RUDQJH�WHUGDSDW�NRGH�(����(���GDQ�(���\DQJ�EHUDUWL�NHMDGLDQ�ULVLNR�WHUVHEXW�EHUNDWHJRUL�

WLQJJL��:DUQD�NRORP�PHUDK�PHUXSDNDQ�NDWHJRUL�ULVLNR�\DQJ�VDQJDW�WLQJJL�GLPDQD�NRGH�

(��(��(���(��(�� GDQ� (��� WHUOHWDN� SDGD� NRORP� WHUVHEXW�� +DVLO� GDUL� 5LVN� 0DSSLQJ�

PHQXQMXNNDQ� SHUOXQ\D� SHUEDLNDQ� SDGD� NHMDGLDQ� ULVLNR� \DQJ DGD�� NHPXGLDQ� NHMDGLDQ�

ULVLNR�GLXUXWNDQ�VHVXDL�GHQJDQ�QLODL�53,��5DWLR�3ULRULW\�,QGH[��XQWXN�PHQJHWDKXL�NHMDGLDQ�

ULVLNR�\DQJ�SDOLQJ�SDUDK�KLQJJD�SDOLQJ�ULQJDQ��8SD\D�SHUEDLNDQ�WLGDN�KDQ\D�WHUIRNXV�SDGD�

NHMDGLDQ� ULVLNR� �ULVN� HYHQW�� PHODLQNDQ� MXJD� PHPSHUWLPEDQJNDQ� VXPEHU� ULVLNR� �ULVN�

DJHQW���.HMDGLDQ�ULVLNR�GDSDW�GLVHEDENDQ�ROHK�VDWX�DWDX�OHELK�VXPEHU�ULVLNR��EHJLWX�MXJD�

VXPEHU� ULVLNR� MXJD� GDSDW� PHQ\HEDENDQ� VDWX� DWDX� OHELK� NHMDGLDQ� ULVLNR�� 3HUEDLNDQ�



��

GLODNXNDQ�SDGD�VXPEHU�ULVLNR�\DQJ�GLSULRULWDVNDQ�VHEDJDL�SHQ\HEDE�NHMDGLDQ�ULVLNR�\DQJ�

SDOLQJ�SDUDK��

��� 'DWD�3UREDELOLWDV�)DNWRU�.HKDODODQ

6HWHODK� PHQJHWDKXL� NHMDGLDQ� ULVLNR� GDQ� VXPEHU� ULVLNR� \DQJ� DGD� NHPXGLDQ� GLODNXNDQ�

SHQJDPDWDQ� \DQJ�EHUNDLWDQ�GHQJDQ�NHKDODODQ�D\DP�SRWRQJ�\DQJ�GLKDVLONDQ�ROHK�53$�

%DQDU�-D\D��3HQJDPDWDQ�GLODNXNDQ�GHQJDQ�PHPSHUWLPEDQJNDQ���IDNWRU�NHKDODODQ�\DLWX�

PHQ\HEXW�QDPD�$OODK��WHUSXWXVQ\D���VDOXUDQ�OHKHU��PDNDQ��QDIDV�GDQ�SHPEXOXK�GDUDK���

GLODNXNDQ�GHQJDQ���NDOL�VD\DWDQ��D\DP PDVLK�KLGXS�VHEHOXP�GLVHPEHOLK��'DUL�NH���IDNWRU�

WHUVHEXW�NHPXGLDQ�GLODNXNDQ�SHQJDPDWDQ�XQWXN�PHQJXNXU�DSDNDK�SHNHUMD�GL�53$�%DQDU�

-D\D�VXGDK�PHQHUDSNDQ�IDNWRU�NHKDODODQ�WHUVHEXW��

3HQJDPDWDQ�GLODNXNDQ�VHEDQ\DN�����NDOL�SURVHV�SHPRWRQJDQ�D\DP�GHQJDQ�SHNHUMD�

\DQJ� GLDPDWL� VHEDQ\DN� �� RUDQJ� SDGD� SURVHV� SHPRWRQJDQ� D\DP�� GDQ� GLGDSDWNDQ� KDVLO�

VHEDJDL�EHULNXW�

D� 0HQ\HEXW�1DPD�$OODK

)DNWRU� NHKDODODQ� \DQJ� SHUWDPD� DGDODK� PHQ\HEXW� QDPD� $OODK� GLPDQD� IDNWRU� LQL�

PHUXSDNDQ�WDKDSDQ�DZDO�VHEHOXP�PHODQMXWNDQ�NH�WDKDS�VHODQMXWQ\D��3DGD�SHQJDPDWDQ�

GLSHUROHK�KDVLO�VHOXUXK�NHJLDWDQ�SHPRWRQJDQ�D\DP�GLDZDOL�PHODNXNDQ�PHQ\HEXW�QDPD�

$OODK�SDGD�DZDO�NHJLWDQ�SHPRWRQJDQ�D\DP��VHKLQJJD�GLKDVLONDQ�SUREDELOLWDV�NHVHVXDLDQ�

VHEHVDU���NDUHQD�NHJLDWDQ�LQL�GLODNXNDQ�SDGD�����VDPSHO�\DQJ�GLWHOLWL��

E� 7HUSXWXVQ\D���6DOXUDQ�/HKHU

7HUSXWXVQ\D��� VDOXUDQ� OHKHU�GLOLKDW�SDGD VHEHUDSD�EHVDU� VD\DWDQ� \DQJ�DGD�SDGD� OHKHU�

D\DP�� MLND� SDGD� OHKHU� D\DP� KDQ\D� WHUGDSDW� VD\DWDQ� \DQJ� PHPEHQWXN� OLQJNDWDQ�

EHUGLDPHWHU�NHFLO�PDND�ELVD�GLVLPSXONDQ�EDKZD�D\DP�WHUVHEXW�WLGDN�WHUSXWXV���VDOXUDQ�

OHKHU� DNDQ� WHWDSL� MLND� VD\DWDQ� SDGD� OHKHU� D\DP� EHUGLDPHWHU� EHVDU� PDND� GDSDW�

GLVLPSXONDQ� EDKZD� D\DP� WHUVHEXW� WHODK� WHUSXWXV� �� VDOXUDQ� OHKHUQ\D�� 3HQJDPDWDQ�

GLODNXNDQ� VHEDQ\DN� �� NDOL� GHQJDQ� WRWDO� VDPSHO� VHEDQ\DN� ���� HNRU� D\DP�� 3DGD�



��

SHQJDPDWDQ�\DQJ�WHODK�GLODNXNDQ�GDSDW�GLOLKDW�SDGD�WDEHO������GLGDSDWNDQ�KDVLO�VHEDQ\DN�

�� D\DP�WHUSXWXV���VDOXUDQ�OHKHU�GDQ����VDPSHO�ODLQQ\D�WLGDN�WHUSXWXV���VDOXUDQ�OHKHU�

SDGD� SHQJDPDWDQ� SHUWDPD�� SUREDELOLWDV� \DQJ� GLKDVLONDQ� VHEHVDU� ���� XQWXN� D\DP�

WHUSXWXV���VDOXUDQ�OHKHU�GDQ����� XQWXN�D\DP�\DQJ�WLGDN�WHUSXWXV���VDOXUDQ�OHKHU��3DGD�

WDEHO����� D\DP�\DQJ�WHUSXWXV���VDOXUDQ�OHKHU�GLGDSDWNDQ�VHEHVDU����HNRU�D\DP�GDQ����

D\DP� \DQJ� ODLQQ\D� WLGDN� WHUSXWXV� �� VDOXUDQ� OHKHU�� 3UREDELOLWDV� \DQJ� GLKDVLONDQ� GDUL�

WHUSXWXVQ\D� �� VDOXUDQ� OHKHU� VHEHVDU� ����� GDQ� ����� XQWXN� OHKHU� \DQJ� WLGDN� WHUSXWXV� �

VDOXUDQ�� 7DEHO ���� PHQXQMXNNDQ� KDVLO� SDGD� SHQHOLWLDQ� NH�� GLPDQD� GLGDSDWNDQ� KDVLO�

VHEDQ\DN��� OHKHU�D\DP�WHUSXWXV���VDOXUDQ�GDQ����D\DP�WLGDN�WHUSXWXV���VDOXUDQ�OHKHU��

GHQJDQ� SUREDELOLWDV� NHMDGLDQ� WHUSXWXV� �� VDOXUDQ� OHKHU� VHEHVDU� ����� GDQ� ����� XQWXN� ��

VDOXUDQ�OHKHU�WLGDN�WHUSXWXV��3DGD�SHQJDPDWDQ�NH��GLGDSDWNDQ�KDVLO�VHEDQ\DN��� D\DP

WHUSXWXV���VDOXUDQ�OHKHU�GDQ��� D\DP�WLGDN�WHUSXWXV�VDOXUDQ�OHKHU�GHQJDQ�SUREDELOLWDV�

NHMDGLDQ� VHEHVDU� ����� GDQ� ���� XQWXN� D\DP� \DQJ� WLGDN� WHUSXWXV� �� VDOXUDQ� OHKHU� ELVD�

GLOLKDW�SDGD� WDEHO����� SDGD� WDEHO����� PHQXQMXNNDQ�SHQJDPDWDQ�KDUL�NHOLPD�GHQJDQ�

KDVLO�VHEDQ\DN����HNRU�D\DP�WHUSXWXV���VDOXUDQ�OHKHU�GHQJDQ�SUREDELOLWDV�NHMDGLDQ������

GDQ�VHEDQ\DN����HNRU�D\DP�WLGDN�WHUSXWXV���VDOXUDQ�OHKHU�GHQJDQ�SUREDELOLWDV�VHEHVDU�

������SDGD�SHQJDPDWDQ�KDUL� WHUDNKLU�\DLWX�KDUL�NH���\DQJ�GLWXQMXNNDQ�SDGD�WDEHO�����

KDVLO�\DQJ�GLGDSDWNDQ�VHEHVDU����HNRU�D\DP�WHUSXWXV���VDOXUDQ�OHKHU�GHQJDQ�SUREDELOLWDV�

VHEHVDU�����GDQ����HNRU�D\DP�\DQJ�ODLQQ\D�WHUSXWXV���VDOXUDQ�PDNDQ�GHQJDQ�SUREDELOLWDV�

���� )DNWRU� \DQJ� PHPSHQJDUXKL� WLGDN� WHUSXWXVQ\D� �� VDOXUDQ� OHKHU� NDUHQD� SHNHUMD�

PHQJHUMDNDQ�SHNHUMDDQ�GHQJDQ�VDQJDW�FHSDW�NDUHQD�PHQJHMDU�WDUJHW�SURGXNVL�\DQJ�DGD�

VHKLQJJD� WLGDN�PHPSHUKDWLNDQ� DVSHN� WHUSXWXVQ\D� �� VDOXUDK� OHKHU� LQL�� NHPXGLDQ� SDGD�

SURVHV� SHPRWRQJDQ� D\DP� VHWHODK� SHNHUMD� PHODNXNDQ� SURVHV� SHPRWRQJDQ� SHNHUMD�

ODQJVXQJ�PHOHWDNNDQ�D\DP�SDGD�GULP�\DQJ�GLVHGLDNDQ�WDQSD�DGDQ\D�SHQJHFHNDQ�WHUOHELK�

GDKXOX� .XUDQJQ\D� SHQJHWDKXDQ� SHNHUMD� DNDQ� NULWHULD� SHPRWRQJDQ� D\DP� KDODO� MXJD�

PHPSHQJDUXKL� EHVDUQ\D� WLQJNDW� SUREDELOLWDV� \DQJ� GLKDVLONDQ� XQWXN� WHUSXWXVQ\D� ��

VDOXUDQ� OHKHU�GDQ�NHJLDWDQ� WHUVHEXW�VXGDK�GLODNXNDQ�VHODPD�EHUWDKXQ� WDKXQ� WDQSD�DGD�

DXGLW�\DQJ�MHODV�GDQ�VWDQGDULVDVL�\DQJ�MHODV�GDUL�SHPLOLN�SHPRWRQJDQ�D\DP�



��

F� 'LODNXNDQ�GHQJDQ���.DOL�6D\DWDQ

)DNWRU� LQL�PHUXSDNDQ� IDNWRU� \DQJ� SDOLQJ�PHPSXQ\DL� NHWLGDN� VHVXDLDQ� SDOLQJ� WLQJJL��

SHQJDPDWDQ� GLODNXNDQ� VHEDQ\DN� ���� NDOL� \DQJ� GLEDJL� PHQMDGL� �� SHQJDPDWDQ� \DQJ�

GLODNXNDQ�VHFDUD�UDQGRP�GDODP���EXODQ��3DGD�WDEHO�����0HQXQMXNNDQ�WDEHO�SHQJDPDWDQ�

SHPRWRQJDQ�D\DP�GLODNXNDQ�GHQJDQ���NDOL�VD\DWDQ�SDGD�KDUL�SHUWDPD�GDQ�GLGDSDWNDQ�

KDVLO�VHEDQ\DN����D\DP�GLODNXNDQ�SHPRWRQJDQ�GHQJDQ���NDOL�VD\DWDQ�VHGDQJNDQ����HNRU�

D\DP�\DQJ�ODLQQ\D�WLGDN�GLODNXNDQ�GHQJDQ���NDOL�VD\DWDQ��SUREDELOLWDV�\DQJ�GLKDVLONDQ�

GDUL�GDUL� LQL�VHEHVDU������XQWXN�D\DP�GLSRWRQJ�GHQJDQ���NDOL�VD\DWDQ�GDQ������XQWXN�

D\DP� \DQJ� GLSRWRQJ� OHELK� GDUL� �� VD\DWDQ�� .HPXGLDQ� WDEHO� ���� PHQXQMXNNDQ�

SHQJDPDWDQ� SDGD� KDUL� NH� �� \DQJ�GLGDSDWNDQ�KDVLO� VHEDQ\DN��� HNRU� D\DP�GLODNXNDQ�

SHPRWRQJDQ�GHQJDQ���NDOL�VD\DWDQ�GHQJDQ�SUREDELOLWDV�NHMDGLDQ�VHEHVDU������GDQ��� HNRU�

D\DP�GLODNXNDQ�SHPRWRQJDQ�OHELK�GDUL���VD\DWDQ�GHQJDQ�SUREDELOLWDV�NHMDGLDQ�VHEHVDU�

������3DGD�WDEHO ���� PHQXQMXNNDQ�KDVLO�VHEDQ\DN����NDOL�D\DP�GLSRWRQJ�GHQJDQ���NDOL�

VD\DWDQ�GHQJDQ�QLODL�SUEDELOLWDV������GDQ����HNRU�D\DP�\DQJ�WLGDN�GLSRWRQJ�GHQJDQ���

NDOL� VD\DW� GHQJDQ� SUREDELOLWDV� NHMDGLDQ� VHEHVDU� ������ 3DGD� SHQJDPDWDQ� KDUL� NH� ��

GLGDSDWNDQ� KDVLO� VHEHVDU� �� HNRU� D\DP� GLSRWRQJ� GHQJDQ� �� NDOL� VD\DWDQ� GHQJDQ�

SUREDELOLWDV� NHMDGLDQ� VHEHVDU� ����� GDQ� �� HNRU� D\DP� WLGDN� GLODNXNDQ� GHQJDQ� �� NDOL�

VD\DWDQ�GHQJDQ�SUREDELOLWDV�VHEHVDU����� \DQJ�GDSDW�GLOLKDW�SDGD�WDEHO����� 3DGD�WDEHO�

�����\DLWX�SHQJDPDWDQ�NH�OLPD�GLGDSDWNDQ�KDVLO�VHEDQ\DN���HNRU�D\DP�GLSRWRQJ�GHQJDQ�

�� NDOL� VD\DWDQ� GHQJDQ� SUREDELOLWDV� NHMDGLDQ� VHEHVDU� ����� XQWXN� D\DP� GLSRWRQJ� WLGDN�

GHQJDQ���VD\DWDQ�GLGDSDWNDQ�KDVLO�VHEDQ\DN����HNRU�D\DP�GHQJDQ�SUREDELOLWDV�NHMDGLDQ�

VHEHVDU�������3DGD�SHQJDPDWDQ�KDUL�NH���SDGD�WDEHO����� PHQXQMXNNDQ�KDVLO�VHEHVDU����

D\DP�GLSRWRQJ�GHQJDQ���NDOL�VD\DWDQ�GDQ����D\DP�WLGDN�GLSRWRQJ�GHQJDQ���NDOL�VD\DWDQ��

PDVLQJ�PDVLQJ� SUREDELOLWDV� NHMDGLDQ� \DQJ� GLGDSDW� VHEHVDU� ����� XQWXN� D\DP� \DQJ� GL�

SRWRQJ�GHQJDQ���NDOL�VD\DWDQ�GDQ������D\DP�\DQJ�WLGDN�GLSRWRQJ�GHQJDQ���NDOL�VD\DWDQ��

5DWD�UDWD� SHNHUMD�PHODNXNDQ� SHPRWRQJDQ� D\DP� GHQJDQ� �� NDOL� VD\DWDQ� NDUHQD� VXGDK�

WHUELDVD�PHODNXNDQ�KDO�WHUVHEXW�GDQ�NXUDQJ�DGDQ\D�PRQLWRULQ�GDUL�SHPLOLN�53$�%DQDU�

-D\D��WLGDN�DGDQ\D�SHODWLKDQ�MXJD�PHQ\HEDENDQ�SHNHUMD�WLGDN�PHODNXNDQ�SHPRWRQJDQ�

D\DP� GHQJDQ� �� NDOL� VD\DWDQ� 3HNHUMD� MXJD� WLGDN�PHQJHWDKXL� VWDQGDULVDVL� KDODO� XQWXN�

SHPRWRQJDQ D\DP� NXUDQJQ\D� SHQJHWDKXDQ� LQL� EHULPEDV� NHSDGD� NHVDODKDQ� SURVHGXU�

SHPRWRQJDQ� \DQJ� GLODNXNDQ� VHODPD� EHUWDKXQ� WDKXQ�� VLVWHP� \DQJ� GLJXQDNDQ� MXJD�



��

PHPSHQJDUXKL�WLQJJL�SUREDELOLWDV�SHPRWRQJDQ�GHQJDQ�VHNDOL�VD\DW�WLQJJL�NDUHQD�VLVWHP�

\DQJ� GLJXQDNDQ�PDVLK� VHFDUD� WUDGLVLRQDO� VHGDQJNDQ� SURGXN� \DQJ� GLSURGXNVL� SHUKDUL�

PHQFDSDL�OHELK�GDUL������HNRU�D\DP�

G� $\DP�0DVLK�+LGXS�6HEHOXP�'LVHPEHOLK

-XPODK�NHMDGLDQ�SDGD� IDNWRU� LQL� VHEDQ\DN�����NDOL� NHMDGLDQ� \DQJ�EHUDUWL� SUREDELOLWDV�

NHMDGLDQ�VHEHVDU���NDUHQD�SDGD�53$�%DQDU�-D\D� WLGDN�PHQJJXQDNDQ�SURVHV� VWXQQLQJ�

VHKLQJJD�VHOXUXK�D\DP�\DQJ�GLSRWRQJ�PDVLK�GDODP�NHDGDDQ�KLGXS�

��� +RXVH�RI�5LVN )DVH�,

0HWRGH�+RXVH� RI� 5LVN� IDVH� ,� GLJXQDNDQ� XQWXN� PHQJLGHQWLILNDVL� ULVLNR� \DQJ� PHQMDGL�

SULRULWDV� GDODP� SHUEDLNDQ� ULVLNR� \DQJ� PXQFXO� SDGD� SURVHV� ELVQLV� 53$� %DQDU� -D\D���

,GHQWLILNDVL� GLODNXNDQ�EHUGDVDUNDQ�NHMDGLDQ� ULVLNR� �ULVN� HYHQW��GDQ� VXPEHU� ULVLNR� �ULVN�

DJHQW��\DQJ�WHODK�GLGDSDW�GDUL�KDVLO�ZDZDQFDUD�

����� .RUHODVL�.HMDGLDQ�5LVLNR�GHQJDQ�6XPEHU�5LVLNR

3DGD�WDEHO����� PHQXQMXNNDQ�OHYHO�KXEXQJDQ�DQWDUD�NHMDGLDQ�ULVLNR�GDQ�VXPEHU�ULVLNR��

MLND�NHMDGLDQ�ULVLNR�GDQ�VXPEHU�ULVLNR�WLGDN�PHPSXQ\DL�KXEXQJDQ�PDND�GLEHULNDQ�OHYHO�

NRUHODVL�VHEHVDU���GDQ�GLEHULNDQ�ZDUQD�SXWLK�SDGD�WDEHO�PDWUL[�+RXVH�RI�5LVN�IDVH�,���QLODL�

�� GDQ�ZDUQD� KLMDX� SDGD� WDEHO�PDWUL[�+RXVH� RI 5LVN� IDVH� �� EHUDUWL� NHMDGLDQ� ULVLNR� GDQ�

VXPEHU�ULVLNR�PHPLOLNL�KXEXQJDQ�DNDQ�WHWDSL�OHPDK��MLND�SDGD�WDEHO�PDWUL[�+RXVH�RI�5LVN�

IDVH���GLEHULNDQ�ZDUQD�NXQLQJ�GDQ�QLODL�VHEHVDU���EHUDUWL�NHMDGLDQ�ULVLNR�GDQ�VXPEHU�ULVLNR�

PHPSXQ\D� KXEXQJDQ� \DQJ� VHGDQJ� GDQ� DSDELOD� SDGD� PDWUL[� +RXVH� RI� 5LVN� IDVH� ��

GLWXOLVNDQ� QLODL� �� GDQ� GLEHUL� ZDUQD� PHUDK� EHUDUWL� NHMDGLDQ� ULVLNR� GDQ� VXPEHU� ULVLNR�

EHUKXEXQJDQ�NXDW�

3DGD� JDPEDU� ��� PDWUL[� +25� IDVH� ,� WHUGDSDW� EHEHUDSD� LQIRUPDVL� GLDQWDUDQ\D�

NHMDGLDQ�ULVLNR��ULVN�HYHQW���VXPEHU�ULVLNR��ULVN�DJHQW���VHYHULW\�SDGD�WLDS�NHMDGLDQ�ULVLNR��

QLODL� RFFXUUHQFH� SDGD� WLDS� VXPEHU� ULVLNR�� QLODL� $JJUHJDWH� 5LVN� 3RWHQWLDO� �$53�� GDQ�

UDQNLQJ�GDUL�$53��'DUL����NHMDGLDQ�ULVLNR�GDQ����VXPEHU�ULVLNR�\DQJ�DGD�DNDQ�GLODNXNDQ�



��

SHUEDLNDQ�EHUGDVDUNDQ�WLQJNDW�$53�\DQJ�WHUWLQJJL��6XPEHU�ULVLNR�\DQJ�GLWXQMXNNDQ�SDGD�

+25�IDVH����VXPEHU�ULVLNR�GHQJDQ�NRGH�$���\DLWX�SHULODNX�GLVLSOLQ�SHNHUMD�\DQJ�NXUDQJ�

PHPSXQ\DL�QLODL�$53�WHUEHVDU�\DNQL�������

����� (YDOXDVL�5LVLNR

3DGD� WDEHO ���� PHQXQMXNNDQ�XUXWDQ�$53�\DQJ� WHODK�GLEXDW�EHUGDVDUNDQ�PDWUL[�+25�

IDVH�,��6HWHODK�PHQJHWDKXL�MXPODK�NHVHOXUXKDQ�$53�NHPXGLDQ�GLVXVXQ�GLDJUDP�SDUHWR�

\DQJ�PDQD�GDSDW�PHQJHWDKXL�VXPEHU�ULVLNR�PDQD�\DQJ�SHUOX�GLODNXNDQ�SHUEDLNDQ�GHQJDQ�

PHQJJXQDNDQ� MXPODK� $53� \DQJ� WHUEHVDU� GDQ� PHQJJXQDNDQ� � SULQVLS� GLDJUDP� SDUHWR�

GHQJDQ�SHQGHNDWDQ�������\DQJ�EHUDUWL�PHODNXNDQ�SHUEDLNDQ�SDGD�VXPEHU�ULVLNR�GHQJDQ�

SHUVHQWDVH� NHMDGLDQ� ���� KDUDSDQQ\D� GDSDW� PHPSHUEDLNL� ���� VXPEHU� ULVLNR� \DQJ�

ODLQQ\D��'LGDSDWNDQ�KDVLO�EDKZD�VXPEHU�ULVLNR�GHQJDQ�NRGH�$���\DLWX�SHULODNX�SHNHUMD�

\DQJ�NXUDQJ�GLVLSOLQ�PHQMDGL�SULRULWDV�SHUEDLNDQ�NDUHQD�PHPSXQ\DL�MXPODK�$53�VHEHVDU�

�����GDQ�SHUVHQWDVH�NHMDGLDQ�VHEHVDU��������\DQJ�GDSDW�GLOLKDW�SDGD�JDPEDU���� 3DGD�

JDPEDU�WHUVHEXW�GDSDW�GLOLKDW�EDKZD�VXPEHU�ULVLNR�$���PHPSXQ\DL�SHUVHQWDVH�WHUEHVDU�

\DQJ�NHPXGLDQ�GLDNXPXODVLNDQ�GHQJDQ�VXPEHU�ULVLNR�\DQJ�ODLQ�VHKLQJJD�EHUMXPODK�WRWDO�

������0DND�GDUL� LWX�VXPEHU�ULVLNR�$���SHUOX�GLODNXNDQ�SHUEDLNDQ�NDUHQD�PHPSXQ\DL�

NHMDGLDQ�VHEHVDU��������GLPDQD�MLND�SHUEDLNDQ�SDGD�VXPEHU�ULVLNR�LQL�GLODNXNDQ�DNDQ�

PHPSHUEDLNL�SXOD�����VXPEHU�ULVLNR�\DQJ�ODLQQ\D�

��� +RXVH�RI�5LVN�)DVH�,,

3DGD�WDKDS�+RXVH�RI�5LVN�IDVH�,,�PHUXSDNDQ�WDKDS�GDUL�SHQDQJDQDQ�VXPEHU�ULVLNR�\DQJ�

WHUMDGL� GDQ� WHODK� PHQMDGL� SULRULWDV� SDGD� +RXVH� RI� 5LVN� IDVH� ,�� 3DGD� +25� IDVH� ,,�

SHQDQJDQDQ�VXPEHU�ULVLNR�GLODNXNDQ�GHQJDQ�SURVHV�ZDZDQFDUD�GDQ�IRFXV�JUXS�GLVFXVVLRQ�

DQWDUD�SHQHOLWL�GHQJDQ�SLKDN�53$�%DQDU�-D\D�\DLWX�EDSDN�6DPVXUL�VHODNX�SHPLOLN�GDUL�

53$�%DQDU�-D\D��'LGDSDWNDQ�SHQDQJDQDQ�\DQJ�PXQJNLQ�GLODNXNDQ�VHEDQ\DN���VWUDWHJL�

SURDNWLI� \DLWX�PHQHUDSNDQ� VLVWHP� DEVHQ GHQJDQ� NRGH�36��� DGDQ\D� VLVWHP� UHZDUG�GDQ�

SXQLVKPHQW GHQJDQ�NRGH�36���HYDOXDVL�WHQDJD�NHUMD�VHFDUD�UXWLQ�\DQJ�GLEHUL�NRGH�36���

SHPEHQWXNDQ�623�EDUX�GHQJDQ�NRGH�36��GDQ�SHODWLKDQ�VHFDUD�EHUNDOD�EDJL�WHQDJD�NHUMD�

GHQJDQ�NRGH�36� \DQJ�GDSDW�GLOLKDW�SDGD�WDEHO������



��

6HWHODK� PHQJHWDKXL� UHQFDQD� SHQDQJDQDQ� \DQJ� PXQJNLQ� GLODNXNDQ� NHPXGLDQ�

GLODNXNDQ�SHPEXDWDQ�PDWUL[�+RXVH�RI�5LVN�IDVH�,,�XQWXN�PHQJHWDKXL�MHQLV�SHQDQJDQDQ�

\DQJ� PHQMDGL� SULRULWDV� XQWXN� GLLPSOHPHQWDVLNDQ�� 3DGD� PDWUL[� +RXVH� RI� 5LVN� IDVH� ,,�

WHUGDSDW�EHEHUDSD�LQIRUPDVL�GLDQWDUDQ\D�OHYHO�NRUHODVL�VXPEHU�ULVLNR�GDQ�VWUDWHJL�SURDNWLI�

\DQJ WHUGDSDW�SDGD�WDEHO����� MLND�VXPEHU�ULVNR�GDQ�VWUDWHJL�SURDNWLI�WLGDN�PHPSXQ\DL�

NRUHODVL�PDND�GLEHULNDQ�OHYHO�NRUHODVL�VHEHVDU���GDQ�GLEHULNDQ�ZDUQD�SXWLK��MLND�VXPEHU�

ULVLNR�GDQ�VWUDWHJL�SURDNWLI�PHPLOLNL�NRUHODVL�\DQJ�OHPDK�DNDQ�GLEHULNDQ�OHYHO�NRUHODVL�

VHEHVDU���GDQ�GLEHULNDQ�ZDUQD�KLMDX��NHPXGLDQ� MLND�VXPEHU� ULVLNR�GDQ�NHMDGLDQ� ULVLNR�

PHPLOLNL�NRUHODVL�VHGDQJ�PDND�GLWXOLVNDQ�QLODL���GDQ�GLEHULNDQ�ZDUQD�NXQLQJ�GDQ�MLND�

VXPEHU�ULVLNR�GDQ�VWUDWHJL�SURDNWLI�PHPLOLNL�NRUHODVL�\DQJ�NXDW�PDND�GLEHULNDQ�ZDUQD�

PHUDK� GHQJDQ� OHYHO� NRUHODVL� VHEHVDU� ��� .HPXGLDQ� WLQJNDW� NHVXOLWDQ� GDODP� SHQHUDSDQ�

VWUDWHJL� SURDNWLI� VHSHUWL� SDGD� WDEHO� ���� MXJD�PHUXSDNDQ� LQIRUPDVL� \DQJ� DGD� GL� WDEHO�

PDWUL[ +RXVH� RI� 5LVN� IDVH� ,,� GHQJDQ� EHEHUDSD� NDWHJRUL� \DLWX� VDQJDW� VXOLW�

GLLPSOHPHQWDVLNDQ�GHQJDQ�SHPEHULDQ� OHYHO�VHEHVDU���� MLND�VWUDWHJL�SURDNWLI�VXOLW�XQWXN�

GLLPSOHPHQWDVLNDQ�PDND�DNDQ�GLEHULNDQ�OHYHO�VHEHVDU����SHPEHULDQ�OHYHO�VHEHVDU���MLND�

VXPEHU�WLQJNDW�NHVXOLWDQ�SHQHUDSDQ�VWUDWHJL�SURGDNWLI�PRGHUDW�XQWXN�GLLPSOHPHQWDVLNDQ��

MLND�WLQJNDW�NHVXOLWDQ�SHQHUDSDQ�VWUDWHJL�SURDNWLI��GLEHULNDQ�OHYHO���PDND�PLWLJDVL�WHUVHEXW�

PXGDK� XQWXN� GLLPSOHPHQWDVLNDQ� GDQ� MLND� WLQJNDW� NHVXOLWDQ� GLEHULNDQ� OHYHO� �� PDND�

PLWLJDVL�VDQJDW�PXGDK�XQWXN�GLWHUDSNDQ�

'DUL� KDVLO� SHUKLWXQJDQ� QLODL� UDVLR \DQJ� DGD� SDGD� JDPEDU� ��� GLGDSDWNDQ� VWUDWHJL�

SURDNWLI�EHUXSD�DGDQ\D�VLVWHP�UHZDUG�GDQ�SXQLVKPHQW��36���PHPLOLNL�QLODL�(7'�VHEHVDU�

���� \DQJ�PDQD�PHQMDGLNDQ� VWUDWHJL� LQL� UDQNLQJ� �� GDODP VWUDWHJL SHQDQJDQDQ� ULVLNR�

GLPDQD VWUDWHJL�LQL�PXQJNLQ�XQWXN�GLODNXNDQ�JXQD�PHQJXUDQJL�VXPEHU�ULVLNR�\DQJ�DGD��

NHPXGLDQ�� SHODWLKDQ� EHUNDOD� EDJL� WHQDJD� NHUMD� �36��� PHQGDSDWNDQ� UDQNLQJ� � GDODP�

SULRULWDV� SHQDQJDQDQ� ULVLNR� \DQJ� DGD� GHQJDQ� QLODL� (7'� VHEHVDU� ������ NHPXGLDQ�

PHQHUDSNDQ�VLVWHP�DEVHQ��36�� PHPLOLNL�QLODL�(7'�VHEHVDU������PHQGDSDWNDQ�UDQNLQJ�

�� HYDOXDVL�WHQDJD�NHUMD�VHFDUD�UXWLQ�PHPLOLNL QLODL�(7'�VHEHVDU������\DQJ�PHQMDGLNDQ�

VWUDWHJL�SURDNWLI�LQL�PHQMDGL�SULRULWDV�QRPRU���GDODP�SHQHUDSDQQ\D�PHQ\HOHVDLNDQ�ULVLNR�

\DQJ�DGD�GDQ�\DQJ�WHUDNKLU�DGDODK�SHPEHQWXNDQ�623�EDUX�GHQJDQ�QLODL�(7'�VHEHVDU�����

GLPDQD�VWUDWHJL�LQL�PHQHPSDWL�UDQNLQJ�NH���GDODP�SHQHUDSDQQ\D�XQWXN�PHQ\HOHVDLNDQ�

ULVLNR�\DQJ�DGD GDQ�NHPXGLDQ�GLXUXWNDQ�VHSHUWL�WDEHO������



��

��� 3UREDELOLWDV�)DNWRU�.HKDODODQ

8QWXN� PHQJHWDKXL� DSDNDK� SURVHV� SHPRWRQJDQ� D\DP� SDGD� 53$� %DQDU� -D\D� VXGDK�

GLODNXNDQ�VHVXDL�IDNWRU�IDNWRU�KDODO�\DQJ�WHODK�GLWHWDSNDQ�ROHK�0DMHOLV�8ODPD�,QGRQHVLD�

PDND�GLODNXNDQ�SHQJDPDWDQ�ODQJVXQJ�NHODSDQJDQ�GHQJDQ�PHPSHUWLPEDQJNDQ�EHEHUDSD�

IDNWRU�KDODO�\DLWX��SHQ\HPEHOLKDQ�GLDZDOL�GHQJDQ�PHQJXFDSNDQ�QDPD�$OODK��%DVPDODK���

WHUSXWXVQ\D� �� VDOXUDQ� OHKHU� \DLWX� VDOXUDQ� QDIDV�� VDOXUDQ� PDNDQ� GDQ� �� VDOXUDQ� QDGL��

SHQ\HPEHOLKDQ�KDUXV�GLODNXNDQ�GHQJDQ���NDOL�VD\DWDQ�VDMD�SDGD�OHKHU�GDQ�D\DP�NHWLND�

VHEHOXP� GDQ� VDDW GLVHPEHOLK� PDVLK� GDODP� NHDGDDQ� KLGXS�� 3HQHOLWLDQ� LQL� GLODNXNDQ�

VHEDQ\DN� �� NDOL� GDODP� �� EXODQ� GHQJDQ� KDUL� SHQHOLWLDQ� UDQGRP�GDQ� WRWDO� VDPSHO� \DQJ�

GLWHOLWL�VHEDQ\DN�����VDPSHO�\DQJ�WHUEDJL�PHQMDGL����VDPSHO�WLDS���NDOL�SHQJDPDWDQ�GDQ�

GLGDSDWNDQ�KDVLO�VHEDJDL�EHULNXW�

D� 8ML�1RUPDOLWDV

.DUHQD�IDNWRU�PHQ\HEXW�QDPD�$OODK�GDQ�D\DP�PDVLK�KLGXS�VHEHOXP�GDQ�VDDW�GLVHPEHOLK�

PHPSXQ\DL�NHMDGLDQ�VHEDQ\DN�����\DQJ�DUWLQ\D�SDVWL�GLODNXNDQ�ROHK�SHNHUMD�PDND�IDNWRU�

WHUVHEXW� WLGDN� PHQJLNXWL� XML� QRUPDOLWDV� NDUHQD� WLGDN� PHPSXQ\DL� VLJQLILNDQVL�� 8ML�

QRUPDOLWDV�GDWD�GLODNXNDQ�SDGD���IDNWRU�ODLQQ\D�\DLWX�D\DP�WHODK�WHUSXWXV���VDOXUDQ�OHKHU�

VHWHODK�GLSRWRQJ�GDQ�SHPRWRQJDQ�D\DP�GLODNXNDQ�GHQJDQ���NDOL�VD\DWDQ�\DQJ�PDQD�MLND�

VLJQLILNDQVL� \DQJ� GLKDVLONDQ� NXUDQJ� GDUL� ����� PDND� GDSDW� GLVLPSXONDQ� EDKZD� GDWD�

WHUVHEXW�WLGDN�QRUPDO��VHGDQJNDQ�MLND�VLJQLILNDQVL�OHELK�GDUL������PDND�GDWD�\DQJ�GLXML�

EHUGLVWULEXVL� QRUPDO�� 'DUL� KDVLO� SHQJXMLDQ� GDWD� EHUGDVDUNDQ� WDEHO� ���� GLSHUROHK�

VLJQLILNDQVL� VHEHVDU� ����� SDGD� WHUSXWXVQ\D� �� VDOXUDQ� OHKHU� \DQJ� EHUDUWL� EDKZD� GDWD�

WHUVHEXW�EHUGLVWULEXVL�QRUPDO��3DGD�SHPRWRQJDQ�D\DP�GHQJDQ���NDOL�VD\DWDQ�GLSHUROHK�

VLJQLILNDQVL�VHEHVDU������ \DQJ�PDQD�KDVLO�LQL�OHELK�GDUL������\DQJ�EHUDUWL�GDWD�WHUVHEXW�

EHUGLVWULEXVL�QRUPDO�

E� 5DWD�UDWD�.HMDGLDQ

3DGD�SHQJXMLDQ�VHODQMXWQ\D \DLWX�XQWXN�PHQJHWDKXL� UDWD�UDWD�NHMDGLDQ� WLDS�IDNWRU�KDODO�

GDQ� GLGDSDWNDQ� KDVLO� VHSHUWL� \DQJ� DGD� SDGD� WDEHO� ������ 3DGD� SHQJXMLDQ� WHUVHEXW� WLGDN�



��

WHUWHUD�IDNWRU�PHQ\HEXW�QDPD�$OODK�GDQ�D\DP�PDVLK�GDODP�NHDGDDQ�KLGXS�VHEHOXP�GDQ�

NHWLND� GLSRWRQJ� NDUHQD� IDNWRU� WHUVHEXW� VHODOX� GLODNXNDQ� VHKLQJJD� PHPLOLNL� UDWD�UDWD�

VHEHVDU�������SDGD�VHWLDS�SHQJDPDWDQ��VHGDQJNDQ�WHUSXWXVQ\D���VDOXUDQ�OHKHU�PHPSXQ\DL�

UDWD�UDWD� NHMDGLDQ� VHEHVDU� ������ SDGD� SHQJDPDWDQ� \DQJ� GLNDODNXNDQ�� EHUDUWL� UDWD�UDWD�

NHMDLGLDQ�D\DP�\DQJ�GLSRWRQJ�WLGDN�WHUSXWXV���VDOXUDQ�OHKHU�VHEHVDU��������6HGDQJNDQ�

UDWD� UDWD�NHMDGLDQ�D\DP�GLSRWRQJ�GHQJDQ�VHNDOL� D\DWDQ�VHEHVDU� ������GLPDQD� UDWD� UDWD�

NHMDGLDQ�D\DP�\DQJ�GLSRWRQJ�WLGDN�GHQJDQ���NDOL�VD\DWDQ�VHEHVDU�������

F� 8ML�+RPRJHQLWDV

8QWXN�PHQHQWXNDQ�EDKZD�GDWD�\DQJ�GLWHOLWL�PHQJDQGXQJ�VLIDW�KRPRJHQ�DWDX�VHWLSH�PDND�

GLODNXNDQ� XML� KRPRJHQLWDV� GLPDQD� MLND� VLJQLILNDQVL� NXUDQJ� GDUL� ����� PDND� GDSDW�

GLVLPSXONDQ�EDKZD�GDWD�WHUVHEXW�WLGDN�KRPRJHQ�VHGDQJNDQ�MLND�VLJQLILNDQVL�GDWD�\DQJ�

PXQFXO�OHELK�GDUL������PDND GDWD�WHUVHEXW�EHUVLIDW�KRPRJHQ��3DGD�WDEHO����� GLGDSDWNDQ�

KDVLO�VLJQLILNDQVL�GDUL�SHQJXMLDQ�KRPRJHQLWDV�VHEHVDU������ \DQJ�EHUDUWL�EDKZD�GDWD�\DQJ�

GLJXQDNDQ�EHUVLIDW�KRPRJHQ�VHVXDL�GHQJDQ�NULWHULD�SHQJXMLDQ�DQRYD��3DGD�SHQJXMLDQ�LQL�

KDQ\D�GLJXQDNDQ���IDNWRU�NHKDODODQ�\DLWX�WHUSXWXV���VDOXUDQ�OHKHU�GDQ�SHPRWRQJDQ�D\DP�

GLODNXNDQ�GHQJDQ�VHNDOL�VD\DWDQ�

G� 8ML�2QH�:D\�$QRYD

6HWHODK� VHOXUXK� V\DUDW� VXGDK� WHUSHQXKL� \DLWX� GDWD� KDUXV� QRUPDO� GDQ� KRPRJHQ� PDND�

ODQJNDK�VHODQMXWQ\D�\DLWX�PHQJDPELO�NHSXWXVDQ�PHQJJXQDNDQ�XML�DQRYD�GHQJDQ�V\DUDW�

MLND� VLJQLILNDQVL� GDWD�NXUDQJ�GDUL������PDND�GDSDW�GLWDULN�NHVLPSXODQ�EDKZD� UDWD�UDWD�

NHMDLGDQ�IDNWRU�KDODO�EHUEHGD� WLDS�KDULQ\D��DNDQ� WHWDSL� MLND�VLJQLILNDQVL� OHELK�GDUL������

GDSDW�GLDUWLNDQ�EDKZD� UDWD�UDWD� IDNWRU�NHMDGLDQ� WLDS�SHQJDPDWDQ�VDPD��'DUL� WDEHO�����

GLNHWDKXL�EDKZD�VLJQLILNDQVL�GDWD�\DQJ�PXQFXO�VHEHVDU�������\DQJ�EHUDUWL�OHELK GDUL�������

VHVXDL�V\DUDW�\DQJ�WHODK�GLWHQWXNDQ�GLDWDV�MLND�GDWD�VLJQLILNDQVL�OHELK�EHVDU GDUL������PDND�

IDNWRU�KDODO�\DQJ�PXQFXO�SDGD�VHWLDS�SHQJDPDWDQ�VDPD VHWLDS�KDULQ\D� LQL�GLVHEDENDQ�

NXUDQJ� SHQJHWDKXDQ� GDUL� SHNHUMD� PHQJHQDL� IDNWRU� KDODO� \DQJ� DGD�� SHNHUMD� KDQ\D�

PHQJHWDKXL� FDUD� SHPRWRQJDQ� D\DP� WDQSD� PHQJHWDKXL� SUDNWHN� \DQJ� EHQDU� GDUL�

SHPRWRQJDQ� D\DP�� 6LVWHP� \DQJ� GLJXQDNDQ� MXJD� PHPSHQJDUXKL� EHVDUQ\D� NHMDGLDQ�

NHWLGDN� KDODODQ� LQL�PXQFXO� EHJLWX� EHVDU�� NDUHQD� VLVWHP� \DQJ� GLJXQDNDQ�PDVLK� VHFDUD�
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PDQXDO� GDQ� WLGDN� DGD� VWDQGDULVDVL� \DQJ� MHODV� PHQJHQDL� MDPLQDQ� KDODO� PDND� LQL� MXJD�

PHQMDGL�VDODK�VDWX�IDNWRU�PHQJDSD�SURVHV�SHPRWRQJDQ�D\DP�LQL�PHPSXQ\DL�SUREDELOLWDV�

NHWLGDN� KDODODQ� \DQJ� WLQJJL� GDQ� VDPD� EHVDU� VHWLDS� KDULQ\D�� 0DND� GDUL� LWX� GLEXDWODK�

UHND\DVD� VLVWHP� SHPRWRQJDQ� D\DP� \DQJ� PHPSXQ\DL� VWDQGDULVDVL� KDODO� GDQ� PHPEXDW�

VLVWHP�SHPRWRQJDQ�WHUVHEXW�OHELK�HIHNWLI�GDQ�HILVLHQ�

���� 5HND\DVD�6LVWHP�+DODO

3DGD�SHQHOLWLDQ�LQL�VXPEHU�ULVLNR�\DQJ�WHUMDGL�\DLWX�SHULODNX�SHNHUMD�\DQJ�WLGDN�GLVLSOLQ�

GDQ�PHQJDNLEDWNDQ� SURGXN� \DQJ� GLKDVLONDQ� WLGDN� VHPSXUQ\D�� GLEXNWLNDQ� GDUL� MXPODK�

SUREDELOLWDV�NHWLGDN�KDODODQ�PXQFXO�VHWLDS�KDULQ\D�\DQJ�WHUJRORQJ�GDODP�NDWHJRUL�WLQJJL�

VHSHUWL� WLGDN� WHUSXWXVQ\D� �� VDOXUDQ� OHKHU� GDQ� WLGDN� GLODNXNDQ� GHQJDQ� VHNDOL� VD\DWDQ��

3HULODNX� WLGDN� GLVLSOLQ� LQL� PHQMDGL� VXPEHU� PDVDODK� GDODP� SHUXVDKDDQ� PHQ\HGLDNDQ�

SURGXN�\DQJ�KDODO�EDJL�PDV\DUDNDW��SHULODNX�SHNHUMD�\DQJ�NXUDQJ�GLVLSOLQ�PHQJDNLEDWNDQ�

NHUXVDNDQ�SDGD�D\DP�VHSHUWL�OHKHU�SDWDK�GDQ�NXOLW�D\DP�WHUNHOXSDV�VHKLQJJD�DNDQ�WHUMDGL�

SHQJHPEDOLDQ�GDUL�NRQVXPHQ� 3UREDELOLWDV�IDNWRU�KDODO�\DQJ�PXQFXO�SDGD�SURVHV�SURGXNVL�

53$�%DQDU� -D\D PHQXQMXNNDQ� EHVDUQ\D� IDNWRU� NHWLGDN� KDODODQ� LWX�PXQFXO NHPXGLDQ�

GLODNXNDQ�SHPEXDWDQ� UHND\DVD� VLVWHP�SHPRWRQJDQ� D\DP�EHUGDVDUNDQ� ULVLNR� NHKDODODQ�

\DQJ�PXQFXO�XQWXN�PHQLQJNDWNDQ�HIHNWLILWDV�� HILVLHQVL�� SURGXNWLYLWDV�GDQ�PHPEHULNDQ�

MDPLQDQ� KDODO� NHSDGD� NRQVXPHQ�� 5HND\DVD� EHUXSD� SHUEDLNDQ�SHUEDLNDQ� SDGD� VLVWHP�

SURGXNVL�D\DP�\DLWX�

D� 3HUEDLNDQ�3URVHV�/RDGLQJ $\DP

3HUEDLNDQ�\DQJ�GLODNXNDQ�SDGD�SURVHV�ORDGLQJ D\DP�\DLWX�GHQJDQ�PHQJJDQWXQJNDQ�D\DP�

GHQJDQ�SRVLVL�NHSDOD�D\DP�EHUDGD�GLEDZDK�GDQ�NDNL�D\DP�GLJDQWXQJ�SDGD�DODW�SHQMHSLW�

GDSDW�GLOLKDW�SDGD�JDPEDU���� ,QL�GLODNXNDQ�XQWXN�PHPSHUPXGDK�NHOXDUQ\D�DOLUDQ�GDUDK�

GDUL� OHKHU� D\DP� VHWHODK� GLSRWRQJ� VHKLQJJD�GDUDK� D\DP�GDSDW� NHOXDU� VHFDUD� VHPSXUQD��

6HEHOXP� GLODNXNDQ� SHUEDLNDQ� SURVHV� ORDGLQJ� D\DP� WDQSD� PHODOXL� WDKDS� SHQMHSLWDQ�

PHODLQNDQ�D\DP�GLWHPSDWNDQ�SDGD�NRWDN�\DQJ�EHULVLNDQ����KLQJJD����HNRU�D\DP�GDQ�

ODQJVXQJ� PDVXN� SDGD� WDKDS� SHPRWRQJDQ� VHSHUWL� SDGD� JDPEDU� ����� 3DGD� VLVWHP� \DQJ�

VHEHOXPQ\D� SURVHV� SHPRWRQJDQ� WLGDN� GHQJDQ� PHQJJXQDNDQ� SURVHV� ORDGLQJ�� D\DP�

GLOHWDNNDQ�SDGD�VHEXDK�ER[�GHQJDQ�LVL�VHEDQ\DN�������HNRU�D\DP�SHUER[�GDQ�GLWXPSXN�



��

PHQMDGL�EHEHUDSD�WXPSXNDQ�NHPXGLDQ�RSHUDWRU�PHODNXNDQ�SURVHV�SHPRWRQJDQ��8VXODQ�

SHUEDLNDQ� SDGD� SURVHV� LQL� DGDODK� GLODNXNDQ� SURVHV� SHQMHSLWDQ� D\DP�� VHKLQJJD� NHSDGD�

D\DP�EHUDGD�GLEDZDK�\DQJ�PDQD�PHPXGDKNDQ�GDUDK�PHQJDOLU�VHFDUD�PDNVLPDO�VHWHODK�

GLODNXNDQQ\D�SURVHV�SHPRWRQJDQ� 3HUEHGDDQ VLVWHP�ODPD�GDQ�VLVWHP�EDUX�GLODNXNDQ�DJDU�

D\DP�WLGDN�GDODP�NHDGDDQ�EHUGHVDNDQ�NHWLND�DNDQ�GL�SRWRQJ�GDQ�GDUDK�GDSDW�PHQJDOLU�

VHFDUD�VHPSXUQD�

E� 3HUEDLNDQ�3DGD�3URVHV�3HPLQJVDQDQ

3DGD� VLVWHP� \DQJ� VXGDK� DGD� GDSDW� GLOLKDW� SDGD� JDPEDU� ��� D\DP� WLGDN� PHODOXL�

SHPLQJVDQDQ�PHODLQNDQ�SRVLVL�D\DP�GLLQMDN�SDGD�EDJLDQ�VD\DS�ROHK�SHNHUMD�GDQ�ODQJVXQJ�

PDVXN� SDGD� WDKDS� SHPRWRQJDQ�� GDUL� SHUODNXDQ� VHSHUWL� LQL� GDSDW� GLVLPSXONDQ� EDKZD�

SHUODNXDQ�WHUKDGDS�D\DP�WHUVHEXW�FHQGHUXQJ�PHQ\LNVD�NDUHQD�SRVLVL�D\DP�\DQJ�WHULQMDN�

ROHK� SHNHUMD�� 6HGDQJNDQ� SDGD� UDQFDQJDQ� VLVWHP� \DQJ� EDUX� VHEHOXP� PHPXODL� SURVHV�

SHPRWRQJDQ�D\DP�DNDQ�WHUOHELK�GDKXOX�PDVXN�SDGD�PHVLQ�SHPLQJVDQDQ�\DQJ�EHUWXMXDQ�

D\DP�WLGDN�PHUDVD�WHUVLNVD�NHWLND�SURVHV�SHPRWRQJDQ��D\DP�\DQJ�VXGDK�PHODOXL�SURVHV�

SHPLQJVDQDQ�NHPXGLDQ�NHOXDU�PHVLQ�GHQJDQ�PHODOXL�WDKDS�OLIH�GHWHFWRU�\DQJ�EHUWXMXDQ�

DSDNDK�D\DP�WHUVHEXW�PDVLK�GDODP�NHDGDDQ�KLGXS�DWDX�VXGDK�PDWL�NHWLND�PHODOXL�SURVHV�

SHPLQJVDQDQ��D\DP�\DQJ�GLEHULNDQ�FKHFNOLVW�EHUDUWL�D\DP�PDVLK�GDODP�NHDGDDQ�KLGXS�

GDQ�ELVD�PHODQMXWNDQ�SDGD�SURVHV�VHODQMXWQ\D��DSDELOD�SDGD�OD\DU� OLIH�GHWHFWRU� WHUGDSDW�

WDQGD� VLODQJ� PDND� D\DP� WHUVHEXW� PDWL� SDGD� SURVHV� SHPLQJVDQDQ� GDQ� WLGDN� GDSDW�

PHODQMXWNDQ�SDGD�SURVHV�EHULNXWQ\D�VHSHUWL�SDGD�JDPEDU������

F� 3HUEDLNDQ�3HPRWRQJDQ�$\DP

3URVHV�SHPRWRQJDQ�D\DP�PHQMDGL�SURVHV�\DQJ�SDOLQJ�NUXVLDO�SDGD�SURVHV�SURGXNVL�D\DP�

SRWRQJ�NDUHQD�SDGD�WDKDS�LQL�SHNHUMD�DNDQ�PHODNXNDQ�EDQ\DN�WLQGDNDQ�\DQJ�WLGDN�VHVXDL�

GHQJDQ�NHWHQWXDQ�KDODO�GDUL�08,��3DGD�VLVWHP�\DQJ�ODPD�\DQJ�GDSDW�GLOLKDW�SDGD�JDPEDU�

���� SHNHUMD�PHODNXNDQ�SHPRWRQJDQ�D\DP�GHQJDQ���NDOL�VD\DW��VHGDQJNDQ�V\DUDW�KDODO�

\DQJ� GLWHWDSNDQ� ROHK�08,� DGDODK� SURVHV� SHPRWRQJDQ� D\DP� GLODNXNDQ� GHQJDQ� �� NDOL�

VD\DWDQ��3HNHUMD�VHWHODK�PHODNXNDQ�SURVHV�SHPRWRQJDQ�NHPXGLDQ�PHOHWDNNDQ�D\DP�\DQJ�

VXGDK�GLSRWRQJ�SDGD� VHEXDK�GULP�KLQJJD�D\DP�PDWL�� WLGDN�DGD�SHQJHFHNNDQ� WHUKDGDS�

VD\DWDQ� \DQJ� GLKDVLONDQ� DSDNDK� VXGDK�PHPHQXKL� NULWHULD� KDODO�08,� \DLWX� WHUSXWXV� ��



��

VDOXUDQ� OHKHU� DWDX� EHOXP�� 3DGD� SUDNWHNQ\D� DGD� EHEHUDSD� D\DP� \DQJ� PDVLK� KLGXS�

NHPXGLDQ� GLPDVXNNDQ�SDGD� SURVHV� SHUHGDPDQ�GHQJDQ� DLU� SDQDV� VHEHOXP�PDVXN�SDGD�

SURVHV�SHQFDEXWDQ�EXOX��6LVWHP�LQL�WLGDN�GDSDW�GLNDWDNDQ�PDPSX�PHQJKDVLONDQ�SURGXN�

D\DP�SRWRQJ�\DQJ�KDODO�NDUHQD�WLGDN�VHVXDL�GHQJDQ�VWDQGDU�SHPRWRQJDQ�D\DP�\DQJ�WHODK�

GLWHWDSNDQ�ROHK�0DMHOLV�8ODPD�,QGRQHVLD��

3HUEDLNDQ� VLVWHP� \DQJ� GLODNXNDQ� SDGD� JDPEDU� ���� SHNHUMD� PHPRWRQJ� D\DP�

WDQSD�PHQ\HQWXK�D\DP�XQWXN�PHQJXUDQL�WLQJNDW�NRQWDPLQDVL�WHUKDGDS�SURGXN��NHPXGLDQ�

SURVHV� SHPRWRQJDQ� D\DP� GLODNXNDQ� GHQJDQ� �� PDWD� SLVDX� GDQ� �� PDWD� SHQMHSLW� \DQJ�

GLJHUDNNDQ�ROHK�SHNHUMD�PHODOXL�PRWLRQ�JHVWXUH� .HPXGLDQ�WHUGDSDW�VHQVRU�SDGD�SLVDX�

\DQJ�EHUWXMXDQ�XQWXN�PHQJHWDKXL�DSDNDK�D\DP�VXGDK�WHUSXWXV���VDOXUDQ�OHKHU�DWDX�EHOXP�

MLND�VXGDK�DNDQ�WHUWHUD�WDQGD�FKHFNOLVW�SDGD�OD\DU�\DQJ�VXGDK�WHUWHUD��3HOHWDNNDQ�D\DP�

GDODP�SRVLVL� WHUEDOLN�EHUWXMXDQ�XQWXN�PHPEXDW� GDUDK�SDGD�D\DP�GDSDW�NHOXDU�GHQJDQ�

VHPSXUQD� 8VXODQ�VLVWHP�LQL�WHODK�PHQFDNXS�NULWHULD�SHPRWRQJDQ�KDODO�\DQJ�GLWHWDSNDQ�

ROHK�0DMHOLV� 8ODPD� ,QGRQHVLD� VHKLQJJD� VLVWHP� LQL� GDSDW� PHPSURGXNVL� SURGXN� D\DP�

SRWRQJ�\DQJ�OHELK�KDODO�GDQ�KLJLHQLV�

G� 3HQFDEXWDQ�%XOX

3DGD�SURVHV�SHQFDEXWDQ�EXOX�53$�%DQDU�-D\D�VXGDK�PHQJJXQDNDQ�DODW�EDQWX�\DLWX�PHVLQ�

EXEXW�EXOX�SDGD�JDPEDU����� \DQJ�EHNHUMD�GHQJDQ�PHPXWDU�D\DP�\DQJ�WHODK�GLPDVXNNDQ�

SDGD� DODW� WHUVHEXW� KLQJJD� VHOXUXK�EXOX� D\DP� WHUFDEXW� GHQJDQ�EHUVLK��$NDQ� WHWDSL� GDUL�

SURVHV LQL�PHQ\HEDENDQ�OHKHU�D\DP�SDWDK�VHKLQJJD�PHQJXUDQL�QLODL�MXDO�GDUL�NHSDOD�D\DP�

WHUVHEXW�� 3HUEDLNDQ� VLVWHP� \DQJ� GLDNXNDQ� GHQJDQ� PHPDVXNNDQ� D\DP� \DQJ� VXGDK�

GLSRWRQJ�SDGD�VXDWX�PHVLQ�SHPEXEXW�VHSHUWL�SDGD�JDPEDU����� GLGDODP�PHVLQ�WHUVHEXW�

D\DP� DNDQ� GLXDS� XQWXN� PHPEXDW� SRUL�SRUL� D\DP� WHUEXND�� .HPXGLDQ� GLODNXNDQ�

SHQFDEXWDQ� EXOX� GHQJDQ� PHQJJXQDNDQ� VLVWHP� JHVHNDQ� \DLWX� SHQHPSDWDQ� NDUHW� SDGD�

GLQGLQJ� DODW� SHQFDEXW� EXOX� NHPXGLDQ� DODW� LQL� DNDQ� EHUSXWDU�� VHKLQJJD� NHWLND� D\DP�

PHOHZDWL� PHVLQ� WHUVHEXW� VHFDUD� RWRPDWLV� EXOX� D\DP� DNDQ� WHUOHSDV� GDUL� NXOLW� WDQSD�

PHQ\HEDENDQ�SURGXN�\DQJ�FDFDW�
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H� 3DFNLQJ $\DP

3URVHV�SDFNLQJ�D\DP�SDGD�VLVWHP�\DQJ�ODPD�GLODNXNDQ�GHQJDQ�FDUD�PDQXDO�\DLWX�GHQJDQ�

PHPDVXNNDQ� D\DP� SDGD� NDQWRQJ� SODVWLF� \DQJ� VXGDK� VHVXDL� GHQJDQ� QDPD� NRQVXPHQ�

VHSHUWL�SDGD�JDPEDU������VHGDQJNDQ�SDGD�JDPEDU����� VLVWHP�\DQJ�EDUX�SURVHV�SDFNLQJ�

D\DP�GLODNXNDQ�VHFDUD�RWRPDWLV�GHQJDQ�D\DP�\DQJ�DNDQ� WHUMDWXK�GDUL�DODW�JDQWXQJ�NH�

VXDWX�ZDGDK�\DQJ�VXGDK�GLVHGLDNDQ�ROHK�SHNHUMD�VHVXDL�GHQJDQ QDPD�SHPHVDQ�GDUL�D\DP�

WHUVHEXW�


