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6XPEHU�GD\D�DODP�PHUXSDNDQ�VDODK�VDWX�PRGDO�GDVDU�GDODP�SHPEDQJXQDQ�QDVLRQDO��ROHK�NDUHQD� LWX�KDUXV�
GLPDQIDDWNDQ� VHEHVDU�EHVDUQ\D� XQWXN� NHSHQWLQJDQ� UDN\DW� GHQJDQ� PHPSHUKDWLNDQ� NHOHVWDULDQ� OLQJNXQJDQ�
KLGXS� VHNLWDUQ\D�� .HJLDWDQ� UHNODPDVL� \DQJ� GLODNXNDQ� SDGD� %XNLW� �� 3LW� %� PDVLK� EHOXP� GLODNXNDQ� GHQJDQ�
EHQDU�� VHKLQJJD� SHUOX� GLODNXNDQ� NDMLDQ� DJDU� SDGD� NHJLDWDQ� UHNODPDVL� VHODQMXWQ\D� GDSDW� GLODNXNDQ� GHQJDQ�
EHQDU��/XDV�ODKDQ�SDGD�%XNLW���3LW�%�DGDODK�������+D�GHQJDQ�PHQJJXQDNDQ�PHWRGH�OXEDQJ�WDQDP���SRW�SDGD�
VLVWHP�SHQDWDDQ�WDQDK�SXFXN��VHKLQJJD�GLEXWXKNDQ�VHEDQ\DN����������P���WHWDSL�SHQDWDDQ�WDQDK�SXFXN�WLGDN�
PHUDWD� KDQ\D� VHEDWDV� SDGD� SRW� VDMD� \DQJ�PHQ\HEDENDQ� GDHUDK� VHNLWDU� OXEDQJ� WDQDP� �� SRW� NHULQJ��+DO� LWX�
PHQ\HEDENDQ� SURVHV� NHJLDWDQ� UHNODPDVL� WLGDN� EHUMDODQ� GHQJDQ� EDLN� %HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� GDQ� GDUL�
XUDLDQ� \DQJ� WHODK� GLODNXNDQ� PDND� XQWXN� DUHD� EHNDV� SHQDPEDQJDQ� GL� %XNLW� �� 3LW� %� VHOXDV� ������ +D�
GLJXQDNDQ� VLVWHP� SHQDWDDQ� ODKDQ� WDQDK� SHQXWXS� �RYHU� EXUGHQ�� GHQJDQ� PHWRGH� SHUDWDDQ� WDQDK�� NHEXWXKDQ�
PDWHULDO�WDQDK�SHQXWXS�VHEHVDU���������/&0�GDQ�VLVWHP�SHQDWDDQ�WDQDK�SXFXN�SDGD�ODKDQ�SDVFDWDPEDQJ�GL�
%XNLW� ��3LW� GHQJDQ�PHWRGH�SHUDWDDQ� WDQDK�GDQ�PHWRGH� VLVWHP�SRW�OXEDQJ� WDQDP��NHEXWXKDQ�PDWHULDO� WDQDK�
SHQXWXS�VHEHVDU��������/&0�XQWXN�PHWRGH�SHUDWDDQ�WDQDK�GDQ����������/&0�XQWXN�PHWRGH�VLVWHP�OXEDQJ�
WDQDP�

.DWD�NXQFL� SHQDWDDQ�ODKDQ��OXEDQJ�WDQDP��UHNODPDVL�

$%675$&7

1DWXUDO� UHVRXUFHV� LV� RQH� RI� WKH� EDVLF� FDSLWDO� LQ� QDWLRQDO�GHYHORSPHQW�� WKHUHIRUH��PXVW� EH� H[SORLWHG� LQ� WKH�
LQWHUHVW� RI� WKH� SHRSOH� E\� WDNLQJ� LQWR� DFFRXQW� WKH� VXUURXQGLQJ� HQYLURQPHQW� FRQVHUYDWLRQ�� 5HFODPDWLRQ�
DFWLYLWLHV�FRQGXFWHG�DW�WKH�0RXQW���3LW�%�VWLOO�KDV�QRW�EHHQ�GRQH�SURSHUO\��VR�LW�QHHGV�WR�EH�GRQH�LQ�RUGHU�WR�
VWXG\�WKH�UHFODPDWLRQ�DFWLYLW\�ZKLFK�FDQ�EH�GRQH�SURSHUO\��7KH�ODQG�DUHD�DW�WKH�0RXQW���3LW�%�LV�������+D�
XVLQJ� SODQWLQJ� KROH� �� SRW� RQ� WRS� VRLO� VWUXFWXULQJ� V\VWHP�� VR� WKDW� LW� WDNHV� DV�PXFK� DV� ��������P��� EXW� WKH�
DUUDQJHPHQW�RI�WKH�XQHYHQ�WRSVRLO�ZDV�OLPLWHG�WR�WKH�SRW�WKDW�FDXVHV�WKH�DUHD�DURXQG�WKH�SODQWLQJ�KROH���SRW�
GU\��,W�PDNHV�WKH�SURFHVV�RI�UHFODPDWLRQ�DFWLYLWLHV�DUH�QRW�JRLQJ�ZHOO��%DVHG�RQ�WKH�UHVXOWV�RI�UHVHDUFK�DQG�
IURP�WKH�GHVFULSWLRQ�WKDW�KDV�EHHQ�GRQH��WKHQ�WR�WKH�IRUPHU�PLQLQJ�DUHD�LQ�%XNLW���3LW�%�DUHD�RI� ������+D�
ODQG�DUUDQJHPHQW�V\VWHP�XVHG�RYHUEXUGHQ��RYHU�EXUGHQ��E\�WKH�PHWKRG�RI�ODQG�OHYHOLQJ��VRLO�FRYHU�PDWHULDO�
QHHGV�RI���������/&0�DQG�VWUXFWXULQJ�V\VWHP�WRSVRLO�RQ�SRVW�PLQLQJ�ODQG�LQ�%XNLW���SLW�ZLWK�JURXQG�OHYHOLQJ�
PHWKRG�DQG�V\VWHP�PHWKRGV�SRWV���SODQWLQJ�KROH��WKH�PDWHULDO�QHHGV�RI�WKH�VRLO�FRYHU�RI��������/&0�IRU�ODQG�
OHYHOLQJ�PHWKRG�DQG�V\VWHP�PHWKRGV���������/&0�WR�WKH�SODQWLQJ�KROH�

.DWD�NXQFL��$QGHVLWH��1DWXUDO�UHVRXUFH�EDODQFH��LQFUHDVH�RI�ORFDOO\�UHYHQXH�

3(1'$+8/8$1

.HJLDWDQ� UHNODPDVL� \DQJ� GLODNXNDQ� GL� 37��
$17$0��3HUVHUR��7EN�8QLW�%LVQLV�3HUWDPEDQJDQ�
%DXNVLW��8%3%��EHUWXMXDQ�XQWXN�PHQMDGLNDQ�ODKDQ�
VLDS� UHYHJHWDVL�� 6HEHOXP� GL� ODNXNDQ� NHJLDWDQ�
5HYHJHWDVL� PDND� GLODNXNDQ� SHQDWDDQ� WHUOHELK�
GDKXOX�� 3HQDWDDQ� ODKDQ� PHUXSDNDQ� VDODK� VDWX�
NHJLDWDQ�UHNODPDVL�\DQJ�WHUGLUL�GDUL�SHQDWDDQ�WDQDK�
SHQXWXS�GDQ�SHQDWDDQ�WDQDK�SXFXN��3HQDWDDQ�WDQDK�
SHQXWXS� GLPDNVXGNDQ� DJDU� FHNXQJDQ� \DQJ�

WHUEHQWXN�GDSDW GLWDWD�VHGHPLNLDQ�UXSD�VHSHUWL�URQD�
DZDO�� VHGDQJNDQ� SHQDWDDQ� WDQDK� SXFXN�
GLPDNVXGNDQ� DJDU� WDQDPDQ� GDSDW� WXPEXK� GHQJDQ�
EDLN�NDUHQD� WDQDK�SXFXN�PHUXSDNDQ�PHGLD� WDQDP�
EDJL� WDQDPDQ� GDQ� VDODK� VDWX� IDNWRU� SHQWLQJ� XQWXN�
NHEHUKDVLODQ� SHUWXPEXKDQ� WDQDPDQ� SDGD� NHJLDWDQ�
UHNODPDVL�

.HJLDWDQ� UHNODPDVL� \DQJ� GLODNXNDQ� SDGD� %XNLW� ��
3LW� %� PDVLK� EHOXP� GLODNXNDQ� GHQJDQ� EHQDU��
VHKLQJJD�SHUOX�GLODNXNDQ�NDMLDQ�DJDU�SDGD�NHJLDWDQ�
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UHNODPDVL� VHODQMXWQ\D� GDSDW� GLODNXNDQ� GHQJDQ�
EHQDU��/XDV�ODKDQ�SDGD�%XNLW���3LW�%�DGDODK�������
+D� GHQJDQ� PHQJJXQDNDQ� PHWRGH� OXEDQJ� WDQDP� ��
SRW� SDGD� VLVWHP� SHQDWDDQ� WDQDK� SXFXN�� VHKLQJJD�
GLEXWXKNDQ�VHEDQ\DN����������P��� WHWDSL�SHQDWDDQ�
WDQDK� SXFXN� WLGDN�PHUDWD� KDQ\D� VHEDWDV� SDGD� SRW
VDMD� \DQJ� PHQ\HEDENDQ� GDHUDK� VHNLWDU� OXEDQJ�
WDQDP� �� SRW NHULQJ�� +DO� LWX� PHQ\HEDENDQ� SURVHV�
NHJLDWDQ�UHNODPDVL�WLGDN�EHUMDODQ�GHQJDQ�EDLN�

/2.$6,�3(1(/,7,$1

37�� $17$0� �3HUVHUR�� 7EN� DGDODK� SHPHJDQJ�
,]LQ�8VDKD�3HUWDPEDQJDQ� �,83��2SHUDVL�3URGXNVL�
XQWXN� EDKDQ� JDOLDQ� EDXNVLW�� /RNDVL� ,83� WHUVHEXW�
VHFDUD� DGPLQLVWUDWLI� WHUPDVXN� GDODP� .HFDPDWDQ
7D\DQ� +LOLU�� .DEXSDWHQ 6DQJJDX�� 3URYLQVL�
.DOLPDQWDQ� %DUDW�� /XDV� GDHUDK� \DQJ� PHUXSDNDQ�
ZLOD\DK� HNVSORUDVL� WHUVHEXW� DGDODK� �������� +D��
6HFDUD� JHRJUDILV� ORNDVL� GDHUDK� SHQHOLWLDQ� WHUOHWDN�
SDGD����ż��¶��´�%7�� ���ż��¶��´�%7�GDQ��ż�¶��´�
/6�� �ż��¶��´�/6�

8QWXN� PHQFDSDL� ORNDVL� WHUVHEXW� GDUL� .RWD�
3RQWLDQDN GDSDW� GLWHPSXK�GHQJDQ�NHQGDUDDQ� URGD�
HPSDW�PHODOXL� MDODQ�DVSDO� �MDODQ� WUDQV�NDOLPDQWDQ��
VDPSDL� GHQJDQ� ORNDVL� SHQ\HEUDQJDQ� SDVDU� .DZDW�
.HFDPDWDQ�7D\DQ�+LOLU�GDODP�ZDNWX�NXUDQJ�OHELK�
��� MDP�SHUMDODQDQ��.HPXGLDQ�PHQ\HEUDQJ�VXQJDL�
.DSXDV� GDUL� SDVDU� NDZDW� PHQXMX� SDVDU� SLDVDN�
NXUDQJ�OHELK����PHQLW�SHUMDODQDQ��3HWD�NHVDPSDLDQ�
GDHUDK�SHQHOLWLDQ�GDSDW�GLOLKDW�SDGD�JDPEDU���

*DPEDU��
3HWD�.HVDPSDLDQ�'DHUDK�.DEXSDWHQ�%DQ\XPDV

0(72'( 3(1(/,7,$1

0HWRGRORJL�SHQHOLWLDQ�PHOLSXWL�

�� 6WXGL�/LWHUDWXU
<DLWX� GHQJDQ� PHPSHODMDUL� WHRUL�WHRUL� \DQJ�

EHUKXEXQJDQ�GHQJDQ�PDVDODK�\DQJ�DNDQ�GLEDKDV�GL�
ODSDQJDQ� PHODOXL� EXNX�EXNX�OLWHUDWXU�� 6HODLQ� LWX�
MXJD�PHPSHODMDUL�SHQHOLWLDQ�\DQJ�SHUQDK�GLODNXNDQ�
VHEHOXPQ\D� EHUXSD� VNULSVL� DWDX� ODSRUDQ�
SHUXVDKDDQ�
�� 2ULHQWDVL�/DSDQJDQ

0DNVXG� GDUL� RULHQWDVL� ODSDQJDQ� DGDODK�
PHODNXNDQ� SHQJDPDWDQ� VHFDUD� ODQJVXQJ� WHUKDGDS�

SHUPDVDODKDQ� \DQJ� DNDQ� GLEDKDV� \DLWX� WRSRJUDIL�
GDHUDK� SHQHOLWLDQ�� NRQGLVL� GDHUDK� SHQDPEDQJDQ�
%XNLW� ���� PDXSXQ� VLVWHP� SHQDPEDQJDQ� \DQJ�
GLJXQDNDQ�
�� 3HQJDPELODQ�'DWD�/DSDQJDQ

3HQJDPELODQ� GDWD� GLODNXNDQ� VHWHODK� VWXGL�
OLWHUDWXU� GDQ� RULHQWDVL� ODSDQJDQ� VHOHVDL�
GLODNVDQDNDQ�� 'DWD� \DQJ� GLDPELO� EHUXSD� GDWD�
SULPHU�GDQ�GDWD�VHNXQGHU��'DWD�SULPHU�DGDODK�GDWD�
\DQJ� GLDPELO� ODQJVXQJ� GDUL� SHQJXNXUDQ� DWDX�
SHQJDPDWDQ� ODSDQJDQ� VHSHUWL� GDWD� F\FOH� WLPH DODW�
SHQJHUXNDQ�� VHGDQJNDQ�GDWD� VHNXQGHU� DGDODK�GDWD�
\DQJ�GLDPELO�GDUL�OLWHUDWXU�DWDX�ODSRUDQ�SHUXVDKDDQ�
VHSHUWL�GDWD�FXUDK�KXMDQ��GDQ�SHWD�WRSRJUDIL
�� $NXVLVL�'DWD
0DNVXG� GDUL� DNXVLVL� GDWD� DGDODK� PHODNXNDQ�
SHQJHFHNDQ� XODQJ� WHUKDGDS� GDWD� \DQJ� VXGDK�
GLDPELO� GDQ� DSDELOD� DGD� GDWD� \DQJ� NXUDQJ� XQWXN�
VHJHUD�GLOHQJNDSL�VHKLQJJD�GDSDW�GLODQMXWNDQ�SDGD�
WDKDS�EHULNXWQ\D�
�� 3HQJRODKDQ�GDQ�$QDOLVLV�'DWD

0HQJRODK� GDWD�GDWD� VXPEHU� DLU� WDLOLQJ� \DQJ�
DNDQ� PDVXN� NH� GDODP� NRODP� SHQHQGDSDQ VHSHUWL�
DLU�SHQFXFLDQ�EDXNVLW��DLU�KXMDQ�VHUWD�GHELW�PDWHULDO�
WDLOLQJ� GDQ� NHPXGLDQ� GDSDW� GLWHQWXNDQ� GLPHQVL�
NRODP�SHQJHQGDSDQ�
�� .HVLPSXODQ

6HWHODK� GLSHUROHK� NRUHODVL� DQWDUD� DQDOLVD�
WHUKDGDS� KDVLO� SHQJRODKDQ� GDWD� GDQ� SHUPDVDODKDQ�
\DQJ� DGD�� PDND� SHQDULNDQ� NHVLPSXODQ� GDSDW�
GLWDULN�VHVXDL�GHQJDQ�NHDGDDQ�GL�ODSDQJDQ�

+$6,/�'$1�$1$/,6,6

��� 3HQDWDDQ�/DKDQ�%HNDV�3HQDPEDQJDQ

������3HQDWDDQ�7DQDK�3HQXWXS��2YHU�%XUGHQ�
3HQDWDDQ� WDQDK� SHQXWXS� �RYHU� EXUGHQ�� SDGD� DUHD�
EHNDV� SHQDPEDQJDQ� GL� %XNLW� �� 3LW %� GLODNXNDQ�
GHQJDQ�FDUD�SHUDWDDQ�WDQDK��3HUDWDDQ�WDQDK�GLSLOLK�
NDUHQD� PDWHULDO� WDQDK� SHQXWXS� \DQJ� GLEXWXKNDQ�
XQWXN� PHQXWXS� FHNXQJDQ� \DQJ� WHUEHQWXN� GDSDW�
WHUFXNXSL�VHEDQ\DN���������P���.HJLDWDQ�SHUDWDDQ�
ODKDQ�GL�%XNLW���3LW %�GLODNXNDQ�VHWHODK�NHJLDWDQ�
SHQLPEXQDQ� VHOHVDL�� .HJLDWDQ� SHQLPEXQDQ�
PHQJJXQDNDQ�PHWRGH�EDFNILOOLQJ�

������3HQDWDDQ�7DQDK�3XFXN��7RS�6RLO�

x 3HPLOLKDQ�0HWRGH
6HWHODK� ODKDQ� EHNDV� SHQDPEDQJDQ� GL� %XNLW� ��

3LW� %� VHOHVDL� GLODNXNDQ� SHQDWDDQ� WDQDK� SHQXWXS��
VHODQMXWQ\D� GLODNXNDQ� SHQDWDDQ� WDQDK� SXFXN� �WRS�
VRLO���7DQDK�SXFXN�\DQJ�GLJXQDNDQ�GL�%XNLW���3LW
%� EHUDVDO� GDUL� SHQLPEXQDQ� WDQDK� SXFXN� KDVLO�
SHQJXSDVDQ� WDQDK� VXEXU� GDUL� %XNLW� �� 3LW %� \DQJ�
GLVLPSDQ�GL�SHQ\LPSDQDQ�WDQDK�SXFXN��VWRFN�VRLO��
\DQJ� EHUMDUDN� �� ���� PHWHU� GDUL� ORNDVL�
SHQDPEDQJDQ�� 3HQDWDDQ� WDQDK� SXFXN� GLODNXNDQ�
GHQJDQ� PHPSHUWLPEDQJDQ� WLJD� PHWRGH� SHQDWDDQ�
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WDQDK�SXFXN�\DLWX��PHWRGH�SHUDWDDQ�WDQDK��PHWRGH�
JXOXGDQ�GDQ�PHWRGH�SRW�OXEDQJ�WDQDP�

x 7HNQLV�3HODNVDQDDQ
6HFDUD� WHNQLN� XUXWDQ� SHODNVDDQ� PHWRGH�

SHUDWDDQ�WDQDK�GDQ�PHWRGH�SRW�OXEDQJ�LDODK��
D� 3HPXDWDQ�GDQ�SHQJDQJNXWDQ�WDQDK�SXFXN

7DQDK� SXFXN� \DQJ� EHUDGD� GL� WHPSDW�
SHQLPEXQDQ�GLJDOL�PHQJJXQDNDQ�([FDYDWRU 9ROYR�
(&���%OF ODOX�GLPXDW�NH�GDODP�DODW�DQJNXW�'XPS�
7UXFN 1,66$1�&:$� ����;�� 6HODQMXWQ\D� GXPS�
WUXFN� DNDQ� PHQJDQJNXW� PDWHULDO� WDQDK� SXFXN� NH�
DUHD�EHNDV�SHQDPEDQJDQ�%XNLW���3LW %�\DQJ�DNDQ�
GLUHNODPDVL�
E� 3HUDWDDQ�7DQDK

'DODP� SHQJHUMDDQ� SHUDWDDQ� WDQDK�
PHQJJXQDNDQ� DODW� EHUDW� EHUXSD� %XOOGR]HU�
&DWHUSLOODU� '�5� GHQJDQ� YROXPH� \DQJ� GLSHUOXNDQ�
DGDODK� ������� /&0� \DQJ� PHPEXWXKNDQ� ZDNWX�
SHQDWDDQ� VHODPD� �� KDUL�� �3HUDWDDQ� WDQDK� GHQJDQ�
NHWHEDODQ� WDQDK� SXFXN� VHWHEDO� ����P� VHSHUWL� SDGD�
JDPEDU����

*DPEDU��
3HUDWDDQ�7DQDK�3XFXN

F� 3HPEXDWDQ�SRW
'DODP� SHQJHUMDDQQ\D� SHPEXDWDQ� SRW�
PHQJJXQDNDQ� WHQDJD� PDQXVLD� EXNDQ� GHQJDQ� DODW�
PHNDQLV�� 7HQDJD� NHUMD� \DQJ� GLJXQDNDQ DGDODK�
WHQDJD�ORNDO�GHQJDQ�PHQJJXQDNDQ�DODW�± DODW�\DQJ�
VHGHUKDQD�VHSHUWL�FDQJNXO�GDQ�VHNRS��'DODP���DUHD�
UHNODPDVL�PHQJJXQDNDQ���NHORPSRN�NHUMD�GHQJDQ�
WRWDO� SHNHUMD� ��� RUDQJ�� 3HNHUMD� PHPEXDW� SRW�
EHUXNXUDQ���P[���P�[�����P�GHQJDQ� MDUDN� WDQDP�
\DQJ� GLJXQDNDQ� DGDODK� �� [� �� P� �*DPEDU� ���
6HWHODK� SURVHV� SHPEXDWDQ� SRW� VHOHVDL�� VHODQMXWQ\D�
GLODNXNDQ� SHQJLVLDQ� WDQDK� SXFXN� \DQJ� WHODK�
GLDQJNXW�GDUL�WHPSDW�SHQLPEXQDQ�WDQDK�SXFXN�

G� 3HPEXDWDQ�SRW
'DODP� SHQJHUMDDQQ\D� SHPEXDWDQ� SRW�

PHQJJXQDNDQ� WHQDJD� PDQXVLD� EXNDQ� GHQJDQ� DODW�
PHNDQLV�� 7HQDJD� NHUMD� \DQJ� GLJXQDNDQ� DGDODK�
WHQDJD�ORNDO�GHQJDQ�PHQJJXQDNDQ�DODW�± DODW�\DQJ�
VHGHUKDQD�VHSHUWL�FDQJNXO�GDQ�VHNRS��'DODP���DUHD�
UHNODPDVL�PHQJJXQDNDQ���NHORPSRN�NHUMD�GHQJDQ�
WRWDO� SHNHUMD� ��� RUDQJ�� 3HNHUMD� PHPEXDW� SRW�
EHUXNXUDQ���P[���P�[�����P�GHQJDQ� MDUDN� WDQDP�
\DQJ� GLJXQDNDQ� DGDODK� �� [� �� P� �*DPEDU� ���
6HWHODK� SURVHV� SHPEXDWDQ� SRW� VHOHVDL�� VHODQMXWQ\D�
GLODNXNDQ� SHQJLVLDQ� WDQDK� SXFXN� \DQJ� WHODK�
GLDQJNXW�GDUL�WHPSDW�SHQLPEXQDQ�WDQDK�SXFXN�

*DPEDU��
'LPHQVL�/XEDQJ�7DQDP

��� 3HUKLWXQJDQ�:DNWX�3HQDWDDQ�/DKDQ
������3HUKLWXQJDQ�:DNWX�3HQDWDDQ�7DQDK�3HQXWXS�
�2YHU�%XUGHQ�

.HJLDWDQ� SHQDWDDQ� � WDQDK� SHQXWXS� GLODNXNDQ�
GHQJDQ� FDUD� SHUDWDDQ� WDQDK� SHQXWXS� �RYHU� EXUGHQ��
GHQJDQ� EDQWXDQ� DODW� EHUDW�� 3DGD� ODKDQ� \DQJ� DNDQ�
GLWDWD� WHODK� GLODNXNDQ� NHJLDWDQ� EDFNILOOLQJ
VHKLQJJD�ODKDQ�WHODK�VLDS�XQWXN�GLODNXNDQ�NHJLDWDQ�
UHYHJHWDVL�
������ 3HUKLWXQJDQ� :DNWX� 3HQDWDDQ� 7DQDK� 3XFXN�
�7RS�6RLO�

0DWHULDO� WDQDK� SXFXN� \DQJ� GLJXQDNDQ� XQWXN�
PHGLD� WDQDP� GLDPELO� GDUL� KDVLO� SHQJXSDVDQ� GDUL�
PDVLQJ�PDVLQJ� EORN�3LW \DQJ� GLVLPSDQ� GL� WHPSDW�
SHQLPEXQDQ� WDQDK� SXFXN� �VWRFN� VRLO���
3HPERQJNDUDQ�GDQ�SHPXDWDQ�PDWHULDO�WDQDK�SXFXN�
PHQJJXQDNDQ� �� DODW�([FDYDWRU 9ROYR� (&���%OF��
3HQJDQJNXWDQ� PDWHULDO� WDQDK� SXFXN� PHQXMX� DUHD�
EHNDV� SHQDPEDQJDQ� PHQJJXQDNDQ� �� DODW GXPS�
WUXFN� 1,66$1� &:$� ���� ;�� %HUGDVDUNDQ� KDVLO�
SHUKLWXQJDQ� ZDNWX� SHPXDWDQ� GDQ� SHQJDQJNXWDQ�
WDQDK� SXFXN� GDUL� WHPSDW� SHQLPEXQDQ� NH� EHNDV�
EORN�SHQDPEDQJDQ�GLEXWXKNDQ�ZDNWX����KDUL�

/XDV ZLOD\DK \DQJ� DNDQ GLWDWD DGDODK ������
P� DWDX ������+D��-XPODK� SRW�OXEDQJ��WDQDP� \DQJ��
GLEXWXKNDQ� DGDODK� ������ SRW�OXEDQJ� WDQDP� SHU�
KHNWDU� VHKLQJJD XQWXN PHQFXNXSL OXDV ZLOD\DK
\DQJ DNDQ GLWDWD PHPEXWXKNDQ��������SRW�OXEDQJ
WDQDP�� 3DGD� DUHD� UHNODPDVL� %XNLW� �� 3LW� %�
PHQJJXQDNDQ�NHORPSRN�NHUMD�VDWX�NHORPSRN�\DQJ�
WLDS� NHORPSRN� WHUGLGUL� GDUL� ��� RUDQJ�� 6HWLDS� VDWX�
OXEDQJ� WDQDP�GDSDW� GLEXDW� GDODP�ZDNWX����PHQLW�
ROHK� VHWLDS� RUDQJ��:DNWX� \DQJ� GLEXWXKNDQ� XQWXN�
PHPEXDW�SRW�OXEDQJ�WDQDP�XQWXN�GDHUDK�UHNODPDVL�
%XNLW���3LW %�VHOXDV�������+D�DGDODK����KDUL��7LDS�
± WLDS� SRW�OXEDQJ� WDQDP� DNDQ� GLLVL�PDWHULDO� WDQDK�
SXFXN�VHEDQ\DN������P���:DNWX�\DQJ�GLEXWXKNDQ�
XQWXN� SHQDQDPDQ� GDQ� SHQJLVLDQ� OXEDQJ� WDQDP�
DGDODK���KDUL��GLPDQD�GDODP�VDWX�KDUL�WHUGLUL�GDUL���
VKLIW�GDQ�VHWLDS�VKLIW�DGDODK���MDP�NHUMD�

���.HVHVXDLDQ�7DQDPDQ�5HYHJHWDVL
7DQDPDQ�\DQJ�GLJXQDNDQ SDGD�NHJLDWDQ�

UHYHJHWDVL�DGD�GXD��\DLWX�WDQDPDQ�LQWL�EHUXSD�
WDQDPDQ�.DUHW��+HYHD�EUD]LOLHQVLV� GDQ�WDQDPDQ�
SHQXWXS�WDQDK�DWDX�FRYHU�FURSV�
������7DQDPDQ�,QWL

7DQDPDQ� \DQJ� GLJXQDNDQ� XQWXN� NHJLDWDQ�
UHYHJHWDVL� 37�� $QWDP� DGDODK� WDQDPDQ� .DUHW�
�+HYHD� EUD]LOLHQVLV��� NDUHQD� SDGD� NHJLDWDQ�
UHYHJHWDVL VHEHOXPQ\D 37� $QWDP PHQJJXQDNDQ�
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WDQDPDQ�.DUHW XQWXN�UHYHJHWDVL GDQ�WHODK GLWHULPD
ROHK�PDV\DUDNDW�VHNLWDU��'DHUDK�\DQJ�FRFRN�XQWXN�
WDQDPDQ�NDUHW�DGDODK�SDGD�]RQH�DQWDUD�����/6�GDQ�
���� /8�� 'LOXDU� LWX� SHUWXPEXKDQ� WDQDPDQ� NDUHW�
DJDN� WHUKDPEDW� VHKLQJJD� PHPXODL� SURGXNVLQ\D�
MXJD�WHUODPEDW�

3DGD� GDVDUQ\D� WDQDPDQ� NDUHW� WXPEXK� RSWLPDO�
SDGD�GDWDUDQ�UHQGDK�GHQJDQ�NHWLQJJLDQ�����P�GDUL�
SHUPXNDDQ� ODXW�� .HWLQJJLDQ� !� ���� P� GDUL�
SHUPXNDDQ�ODXW�WLGDN�FRFRN�XQWXN�WXPEXK�WDQDPDQ�
NDUHW�� 6XKX� RSWLPDO� GLSHUOXNDQ� EHUNLVDU� DQWDUD�
���&�VDPSDL����&��5HDNVL� WDQDK�GHQJDQ�S+����� ဨ
S+������.HPLULQJDQ� WDQDK�������GDQ�3HUPXNDDQ�
DLU�WDQDK�������FP��

7DQDPDQ� .DUHW� MXJD� GLJXQDNDQ� VHEDJDL�
WDQDPDQ� UHYHJHWDVL� LQWL� NDUHQD� PHPHQXKL� V\DUDW�
WXPEXK� WDQDPDQ� GL� ORNDVL� SHQHOLWLDQ�� .HVHVXDLDQ�
WDQDPDQ 6HQJRQ WHUKDGDS� PHGLD WDQDPQ\D� \DLWX
WDQDK SXFXN �WRS� VRLO� \DQJ� PHOLSXWL GHUDMDW
NHDVDPDQ �S+�� WDQDK� WHNVWXU� WDQDK� VXKX GDQ�
FXUDK�� PDND� GLVLPSXONDQ� EDKZD NRQGLVL WDQDK
SXFXN� GDQ NRQGLVL OLQJNXQJDQ VHFDUD XPXP�
PHPHQXKL V\DUDW XQWXN GLWDQDPL WDQDPDQ DNDVLD��
6\DUDW� WXPEXK� WDQDPDQ� DNDVLD� GHQJDQ� NRQGLVL�
ODKDQ� GL� ORNDVL� SHQHOLWLDQ� GDSDW� GLDQDOLVLV� VHSHUWL�
SDGD�WDEHO���

7DEHO��
6\DUDW�7XPEXK�7DQDPDQ�.DUHW

12
.ULWHULD�

.HVHVXDLDQ
/DKDQ

6\DUDW�WXPEXK�
.DUHW

.RQGLVL�ODKDQ
GL�ORNDVL�3HQHOLWLDQ

.HWHUDQJDQ

� S+�WDQDK ����± ��� � VHVXDL

� 7HNVWXU�WDQDK

$OOXYLDO��
9XONDQLV��

7DQDK�*DPEXW�
GDQ�3RGVROLN�
0HUDK�.XQLQJ�

3RGVROLN�0HUDK�
.XQLQJ�'DQ�
$OOXYLDO

VHVXDL

� 6XKX�XGDUD ���&�� ���& ���& VHVXDL

�
&XUDK�+XMDQ�
7DKXQDQ

������PP�±
������PP

����������PP VHVXDL

6HWHODK� PHPHQXKL� V\DUDW� WXPEXK� WDQDP� PDND�
VHODQMXWQ\D� GLODNXNDQ� � NHJLDWDQ� SHQDQDPDQ�
WDQDPDQ�.DUHW��+HYHD�EUD]LOLHQVLV� \DQJ�PHOLSXWL��
�� 3HUVLDSDQ�ODKDQ

/DKDQ� KDUXV� GLSDVWLNDQ� EHUVLK� GDUL� WDQDPDQ�
SHQJJDQJJX�GDQ�VWUXNWXU�WDQDK�KDUXV�JHPEXU��DJDU�
SHUDNDUDQ�WDQDPDQ�GDSDW�PHQHPEXV�GHQJDQ�WDQDK�
GHQJDQ�PXGDK�GDQ�PHQGDSDWNDQ�XQVXU�KDUD�
�� 3HPELELWDQ

3HPELELWDQ� GLODNXNDQ� GL� QXUVHU\� XQWXN�
PHQFXNXSL� NHEXWXKDQ� ELELW� WDQDPDQ� UHYHJHWDVL��
3HPELELWDQ�GLPXODL�SDGD�����EXODQ�VHEHOXP�ZDNWX�
SHQDQDPDQ� \DQJ� GLUHQFDQDNDQ� GL� ODSDQJDQ� DJDU�
GLSHUROHK�ELELW�\DQJ�VLDS�WDQDP�GDODP�MXPODK�\DQJ�
FXNXS��
�� 3HQDQDPDQ

3HQDQDPDQ�WDQDPDQ�NDUHW��+HYHD�EUD]LOLHQVLV�
GLODNXNDQ�GHQJDQ�MDUDN�WDQDP���[���P��
�� 3HPHOLKDUDDQ

3HPHOLKDUDDQ� GLODNXNDQ� XQWXN� PHQMDPLQ�
WXPEXKQ\D� ELELW� WDQDPDQ� \DQJ� GLWDQDP� GL�
ODSDQJDQ�� 3HPHOLKDUDDQ� PHOLSXWL� SHPDQWDXDQ� GDQ�
SHQJHQGDOLDQ�KDPD�VHUWD�SHPXSXNDQ�VXVXODQ�
������7DQDPDQ�3HQXWXS��&RYHU�FURS�

%HUGDVDUNDQ� 3HUPHQKXW� 3���0HQKXW�,,������
VDODK� VDWX� SHUODNXDQ� UHNODPDVL� XQWXN� DUHDO� \DQJ�
PHPLOLNL� NHPLULQJDQ� �� ��� DGDODK� GHQJDQ� FRYHU�
FURSV�� 2OHK� NDUHQD� LWX�� PHWRGH� YHJHWDWLI� \DQJ�
GLJXQDNDQ� GL� GDHUDK� SHQHOLWLDQ� DGDODK� WDQDPDQ�
SHQXWXS� WDQDK� �&RYHU� FURS�� NDUHQD� GDHUDK�
SHQHOLWLDQ� PHUXSDNDQ� GDHUDK� \DQJ� UHODWLI� GDWDU�
GHQJDQ� NHPLULQJDQ� DQWDUD� ���� � �����&RYHU� FURS
\DLWX�WXPEXKDQ�DWDX�WDQDPDQ�\DQJ�NKXVXV�GLWDQDP�
XQWXN� PHOLQGXQJL� WDQDK� GDUL� DQFDPDQ� NHUXVDNDQ�
HURVL�GDQ�PHPSHUEDLNL�VLIDW�NLPLD�GDQ�ILVLN�WDQDK��

7XMXDQ� GDUL� SHQDQDPDQ� FRYHU� FURSV DGDODK�
XQWXN� PHPSHUNHFLO� NHFHSDWDQ� DLU� OLPSDVDQ� GDQ�
PHQLQJNDWNDQ� LQILOWUDVL�� 7DQDPDQ� SHQXWXS� WDQDK�
KDUXV� VHJHUD� GLWDQDP� VHWHODK� ODKDQ� VHOHVDL� GLWDWD�
PHQJJXQDNDQ�WDQDK�SXFXN��-HQLV�WDQDPDQ�SHQXWXS�
WDQDK�\DQJ�GLWDQDP�DGDODK�WDQDPDQ�SHQXWXS�WDQDK�
GDUL� NHOXDUJD� NDFDQJ�NDFDQJDQ� �&DORSRJRQLXP�
FDHUXOHXP��� 7DQDPDQ� NDFDQJ�NDFDQJDQ�
�&DORSRJRQLXP� FDHUXOHXP�� GDSDW� PHPEDQWX�
PHQJLNDW� XQVXU� KDUD�QLWURJHQ�GDUL� XGDUD� VHKLQJJD�
SURVHV� SHPXOLKDQ� GDQ� SHQLQJNDWDQ� NHVXEXUDQ�
WDQDK�GDSDW�EHUMDODQ�OHELK�FHSDW�

.(6,038/$1

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� GDQ� GDUL� XUDLDQ�
\DQJ� WHODK� GLODNXNDQ�� PDND� GDSDW� GLWDULN�
NHVLPSXODQ� XQWXN� DUHD� EHNDV� SHQDPEDQJDQ� GL�
%XNLW���3LW %�VHOXDV�������+D�VHEDJDL�EHULNXW��

�� 9ROXPH� WDQDK�SXFXN� �� WRS�VRLO� ��\DQJ� WHUVHGLD�
DGDODK� VHEDQ\DN� ������� P�� KDVLO� GDUL�
SHQJXSDVDQ� GL� EXNLW� �� SLW�%� GHQJDQ� UDWD�UDWD�
NHWHEDODQ� SHQJXSDVDQ� ���� P�� 3HPERQJNDUDQ�
GDQ� SHPXDWDQ� PDWHULDO� WDQDK� SXFXN�
PHQJJXQDNDQ� �� DODW� ([FDYDWRU 9ROYR�
(&���%OF��3HQJDQJNXWDQ�PDWHULDO�WDQDK�SXFXN�
PHQXMX�DUHD�EHNDV�SHQDPEDQJDQ�PHQJJXQDNDQ�
�� DODW GXPS� WUXFN� 1,66$1� &:$� ���� ;��
%HUGDVDUNDQ�KDVLO�SHUKLWXQJDQ�ZDNWX�SHPXDWDQ�
GDQ� SHQJDQJNXWDQ� WDQDK� SXFXN� GDUL� WHPSDW�
SHQLPEXQDQ� NH� EHNDV� EORN� SHQDPEDQJDQ�
GLEXWXKNDQ�ZDNWX����KDUL

�� 6LVWHP�SHQDWDDQ�WDQDK�SXFXN�SDGD�ODKDQ�SDVFD�
WDPEDQJ�GL�%XNLW���3LW %�VHEDJDL�EHULNXW�
D� 0HWRGH� SHQDWDDQ� WDQDK� SXFXN� �WRS� VRLO��
\DQJ�GLSLOLK�DGDODK�PHWRGH�SHUDWDDQ�WDQDK�GDQ�
PHWRGH� VLVWHP� SRW�OXEDQJ� WDQDP�� GHQJDQ�
NHEXWXKDQ� PDWHULDO� WDQDK� SHQXWXS� VHEHVDU�
�������/&0�XQWXN�PHWRGH�SHUDWDDQ�WDQDK�GDQ�
�������� /&0� XQWXN� PHWRGH� VLVWHP� OXEDQJ�
WDQDP�
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:DNWX� \DQJ� GLEXWXKNDQ� XQWXN� PHODNXNDQ�
SHQDWDDQ� ODKDQ� WDQDK� SXFXN� �WRS� VRLO�� XQWXN�
PHWRGH� SHUDWDDQ WDQDK� GHQJDQ� DODW� EHUDW� EHUXSD�
%XOOGR]HU�&DWHUSLOODU�'�5���KDUL�GDQ�XQWXN�PHWRGH�

VLVWHP� SRW�OXEDQJ� WDQDP� GHQJDQ� WHQDJD� PDQXVLD�
\DLWX����KDUL�XQWXN�SHPEXDWDQ�OXEDQJ�WDQDP�GDQ���
KDUL� XQWXN� SHQJLVLDQ� GDQ� SHQDQDPDQ� SDGD� OXEDQJ�
WDQDP

'$)7$5�3867$.$
<DQWR� ,QGRQHVLDQWR�� ������ 3HPLQGDKDQ� 7DQDK�

0HNDQLV�� -XUXVDQ� 7HNQLN� 3HUWDPEDQDJDQ�
8QLYHUVLWDV� 3HPEDQJXQDQ� 1DVLRQDO�
³9HWHUDQ´��<RJ\DNDUWD�

$QRQLP�������������'DWD�/DSRUDQ�GDQ�$UVLS�37��
$QWDP� �3HUVHUR�� 7EN� 8%3%�
7D\DQ�.DOLPDQWDQ�7LPXU�

*LQWLQJ� -DOX� .XVXPD�� �������� ³$QDOLVLV� 'DWD�
&XUDK�+XMDQ´��%DQGXQJ��-DZD�%DUDW�

BBBBBBBBBB�� ����� $QDOLVLV�'DPSDN�/LQJNXQJDQ�
�$1'$/� 3HQDPEDQJDQ� %DXNVLW� 37��
$17$0��.HFDPDWDQ�7D\DQ�+LOLU��.DEXSDWHQ�
6DQJJDX��.DOLPDQWDQ�%DUDW�

BBBBBBBBBB� ������ 3HUDWXUDQ�0HQWHUL� .HKXWDQDQ�
5HSXEOLN� ,QGRQHVLD� 1RPRU� �� 3���0HQKXW�
,,������ WHQWDQJ� 3HGRPDQ� 5HNODPDVL� +XWDQ��
-DNDUWD�

BBBBBBBBBB�� ������ 8QGDQJ� ± XQGDQJ� 1RPRU� ���
WDKXQ� ����� WHQWDQJ� 3HUOLQGXQJDQ� GDQ�
3HQJHORODDQ� /LQJNXQJDQ� +LGXS� 7DPEDQJ��
-DNDUWD�

BBBBBBBBBB�� ������ 8QGDQJ� ± XQGDQJ� 1RPRU� ��
WDKXQ� ����� WHQWDQJ� 3HUWDPEDQJDQ� 0LQHUDO�
GDQ�%DWXEDUD��-DNDUWD

BBBBBBBBBB� ������ 3HUDWXUDQ�0HQWHUL� .HKXWDQDQ�
5HSXEOLN� ,QGRQHVLD� 1RPRU �� 3����0HQKXW�
,,����� WHQWDQJ� 7DWD� &DUD� 3HQ\XVXQDQ�
5HQFDQD� 7HNQLN� 5HKDELOLWDVL� +XWDQ� GDQ�
/DKDQ� 'DHUDK� $OLUDQ� 6XQJDL� �57N5+/�
'$6���-DNDUWD�

BBBBBBBBBB�� ������ 3HUDWXUDQ�0HQWHUL� (QHUJL� GDQ�
6XPEHU� 'D\D� 0LQHUDO� 1RPRU�� ��� 7DKXQ�
����� WHQWDQJ� 3HODNVDQDDQ� 5HNODPDVL� GDQ�
3DVFDWDPEDQJ� 3DGD� .HJLDWDQ� 8VDKD�
3HUWDPEDQJDQ�0LQHUDO�GDQ�%DWXEDUD��-DNDUWD�


