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SURJUDPV��ODQG�V\VWHPV�DQG�SUHFLSLWDWLRQ��7KH�UHVXOWV�RI�VWXG\�DUH�PRYHPHQW�SDWWHUQ�RI�'+)�

LQ�:HVW�.DUDZDQJ� LV� ORFDO�� WKH� VRFLR-GHPRJUDSKLF� RI� VH[� DQG�PDULWDO� VWDWXV� WKHUH� DUH� QR�

VSHFLDO� GLIIHUHQW�� JURXS� RI� FODVV� DJH� ��� ±� ��� \HDUV� ROG� ���������� QRQ-IRUPDO� ZRUNLQJ�

���������LV�WKH�KLJKHVW��7KH�VRFLR-GHPRJUDSKLF�RI�HGXFDWLRQ�6HQLRU�+LJK�6FKRRO����������

LV�WKH�KLJKHVW�WRR��$OPRVW�RI�7KH�KRXVLQJ�W\SH�SHUPDQHQW����������LV�WKH�GRPLQDQW�DQG�WKH�

DYHUDJH�ZLGH�EXLOGLQJ���-����PHWHUV����������LV�WKH�KLJKHVW��+RXVH�LQGH[�ODUYDH�LV��������

DQG�FRQWDLQHU�ODUYDH�LQGH[�LV���������7KH�YHFWRU�FRQWURO�SURJUDP�RI�IRJJLQJ�LQ�VWXG\�DUHD�

������� LV� GRQH�DQG�361� �SURJUDP�DFWLYLW\� ��������� WKLV� IDFW� VKRZQ� WKDW� WKHUH�DUH�PDQ\�

SRVVLELOLW\� IRU�EUHHGLQJ�SODFH�LQ� WKLV�GLVWULFW��7KH�8VH�RI�*,6�KHOSV�WR�KDQGOH�KXJH�RI�GDWD�

HDVLO\�DQG�PXFK�PRUH�LQIRUPDWLRQ�FDQ�EH�GLVSOD\�FOHDUO\� 

.H\�:RUGV���'+)��*,6��361��)RJJLQJ��/DUYDH�,QGH[� 
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'HPDP� %HUGDUDK� 'HQJXH� �'%'��

PHUXSDNDQ�SHQ\DNLW� HQGHPLV�\DQJ�SHUWD-

PD�NDOL�GLWHPXNDQ�GL�NH� ,QGRQHVLD� WDKXQ�

����� GL� 6XUDED\D� GDQ� -DNDUWD�� NHPXGLDQ�

PH\HEDU�NH�VHOXUXK�SURYLQVL�����0HPDVXNL�

DZDO� WDKXQ� ������ WHODK� WHUMDGL� NHMDGLDQ�

OXDU� ELDVD� �./%�� '%'� GL� EHEHUDSD� SUR-

YLQVL� \DLWX� -DZD� 7HQJDK�� -DZD� 7LPXU��

%DOL� GDQ� '.,� -DNDUWD� SDGD� WDKXQ� �����

GDQ������PHQJDODPL�./%������ 

.DEXSDWHQ� .DUDZDQJ� PHUXSDNDQ�

VDODK� VDWX� GDHUDK� HQGHPLV�'%'� GL� -DZD�

%DUDW�� \DQJ� SDGD� SHULRGH� WLJD� WDKXQ� WHU-

DNKLU�PHQJDODPL�SHQLQJNDWDQ�NDVXV�\DQJ�

VLJQLILNDQ��3DGD� WDKXQ������ WHUGDSDW�����

NDVXV�GHQJDQ�NHPDWLDQ���RUDQJ��PHQLQJ-

NDW�WDMDP�PHQMDGL�����NHVDNLWDQ�GL�WDKXQ�

�����GDQ�����NDVXV�GL�WDKXQ���������� 

3HPXQFXODQ�VXDWX�SHQ\DNLW�ELVD�GL-

SHUNLUDNDQ� PHODOXL� SHODNVDQDDQ� VXUYHL-

ODQV�\DQJ�EDLN��VHKLQJJD�ELVD�GLDQWLVLSDVL�

DJDU�WLGDN�PHOXDV�GDQ�WLGDN�PHQLPEXONDQ�

./%�����8QWXN�WXMXDQ�WHUVHEXW��GL�ZLOD\DK�

.HFDPDWDQ� .DUDZDQJ� %DUDW� .DEXSDWHQ�

.DUDZDQJ�� WHODK�GLODNXNDQ�SHQHOLWLDQ�GH-

QJDQ�PHODNXNDQ�SHPHWDDQ�ZLOD\DK�HQGH-

PLV�'%'�GHQJDQ�PHPDQIDDWNDQ�JHRJUD-

SKLF� LQIRUPDWLRQ� V\VWHP� �*,6�� \DQJ�PH-

UXSDNDQ� WRROV� \DQJ�PXGDK�GLJXQDNDQ�VH-

KLQJJD�SHQJJXQD�GDSDW�PHQGHVDLQ� VHVXDL�

GHQJDQ� NHSHUOXDQ����� 0DQIDDW� LQL� ELVD�

GLMDGLNDQ�VHEDJDL�VDODK�VDWX�EDKDQ�GDODP�

SHODNVDQDDQ� VLVWHP� VXUYHLODQV�� .HOXDUDQ�

\DQJ�GLKDVLONDQ�GDUL�SHQHOLWLDQ� LQL�DGDODK�

LQIRUPDVL� GDODP� EHQWXN� NHUXDQJDQ� �VSD-

WLDO�� \DQJ� EHUJDQWXQJ� NHSDGD� VNDOD� SHWD�

WHUNDLW� \DQJ� EHUVLIDW� VHOHNWLI����� $QDOLVLV�

NHUXDQJDQ� VXDWX� DGPLQLVWUDVL� \DQJ� OXDV��

DNDQ� PHPXDW� LQIRUPDVL� WHUEDWDV� GDODP�

SHWD�LWX��PDND�GLSHUOXNDQ�WDPSLODQ�GDODP�

EHQWXN� REMHFN� RULHQWHG���� GDODP� NRQWHNV�

�� 

���/RND�/LWEDQJ�3�%��&LDPLV 



 

 

PLNURUHJLRQDO�\DQJ�GDSDW�GLYLVXDONDQ�GH-

QJDQ�MHODV�VHKLQJJD�PXGDK�GLSDKDPL� 

3HQHOLWLDQ� LQL� GLODNVDQDNDQ� GL� .H-

FDPDWDQ�.DUDZDQJ�%DUDW�.DEXSDWHQ�.D-

UDZDQJ�� SDGD� WDKXQ� ������ -HQLV� SHQHOL-

WLDQQ\D�WHUPDVXN�VWXGL�REVHUYDVLRQDO�GH-

QJDQ�FURVV�VHFWLRQDO�VWXGLHV� 

%$+$1�'$1�0(72'( 

3RSXODVL�SDGD�SHQHOLWLDQ� LQL�DGDODK�

SHQGHULWD� '%'� GL� ZLOD\DK� .HFDPDWDQ�

.DUDZDQJ� %DUDW� GHQJDQ� VDPSHO� \DQJ�

GLJXQDNDQ�DGDODK�WRWDO�SRSXODVL��VHGDQJ-

NDQ�NRQWURO�DGDODK�UXPDK�\DQJ�WLGDN�DGD�

SHQGHULWDQ\D�� 3HQHOLWLDQ� GLDZDOL� LGHQWL-

ILNDVL� NDVXV� GDQ� NRQWURO�� VHODQMXWQ\D� GL-

ODNXNDQ� SHQJXPSXODQ� GDWD� SULPHU� GH-

QJDQ� ZDZDQFDUD� WHUKDGDS� SHQGHUWLWD�

'%'� DWDX� NHOXDUJDQ\D�� 6HODLQ� LWX�� MXJD�

GLODNXNDQ�VXUYDL�NRQGLVL�WDWD�UXDQJ�XQWXN�

PHQJHWDKXL� YDULDEHO� WLSH� SHUXPDKDQ��

PHUHNDP� NRRUGLQDW� ORNDVL� VDPSHO� \DQJ�

GLVLPSDQ�GDODP�EHQWXN�:37��:D\SRLQW��

GHQJDQ�VRIWZDUH�0DSVRXUFH�DWDX�3&;����

NHPXGLDQ� PHODNXNDQ� GDWDEDVH� PDQD-

JHPHQW�V\VWHP�DQWDUD�GDWD�NHUXDQJDQ�GH-

QJDQ�GDWD�DWULEXW�PHQJJXQDNDQ�VRIWZDUH�

06�([FHOO�DWDX�06�$FFHVV�GDQ�GLVLPSDQ�

GDODP� IRUPDW� \DQJ� VDPD� GHQJDQ� IRUPDW�

VRIWZDUH� *,6�� NHPXGLDQ� GLEXDW� SHWD�

WHPDWLN� GDODP� EHQWXN� GLVWULEXVL� GHQJDQ�

$UFYLHZ� �����'L� WLDS� UXPDK� VDPSHO� MXJD�

GLODNXNDQ� VXUYDL� MHQWLN� Q\DPXN� $HGHV�

VSS���VLQJOH�ODUYD�PHWKRGV��XQWXN�PHQJ-

KLWXQJ� YDLDEHO� FRQWDLQHU� LQGH[� �&,���

KRXVH�LQGH[��+,��GDQ�EUHWHDX�LQGH[��%,�� 

3HQHOLWLDQ� LQL� MXJD� PHQJXPSXONDQ�

GDWD�VHNXQGHU�\DLWX�FXUDK�KXMDQ��YDULDEHO�

FXUDK�KXMDQ��KDUL�KXMDQ�GDQ�LQWHQVLWDV�UD-

WD-UDWD� KDULDQ��� NRQGLVL� VRVLRGHPRJUDIL�

�YDULDEHO� SHQGLGLNDQ�� NHORPSRN� XPXU�

GDQ� VWDWXV� SHUNDZLQDQ��� GDQ� SHPEHUDQ-

WDVDQ�VDUDQJ�Q\DPXN�DWDX�361�� 

'DWD�\DQJ�GLKDVLONDQ��GLDQDOLVLV�XQ-

WXN� PHQJHWDKXL� SROD� SHUJHUDNDQ� NDVXV�

GHQJDQ� PHQJKLWXQJ�PHDQ� FHQWUDO� �0&��

VHODPD�EXODQ�SHQJDPDWDQ�GHQJDQ� UXPXV�

0&�  � �[�QL�� �\L�Q�� SROD� LQL� EHUPDQIDDW�

XQWXN� PHPEDQWX� LQWHUSUHWDVL� SROD� DUDK�

SHUJHUDNDQ�SHQ\DNLW��6HODLQ�LWX�MXJD�GLKL-

WXQJ� VWDQGDUG� GLVWDQFH� \DQJ�PHQJKDVLO-

NDQ�LQGHNV�MDUDN�SHUVHEDUDQ�'%'�GHQJDQ�

PHQJJXQDNDQ�UXPXV�� 

6'� ����������;L-[������<L-\�� 
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9DULDEHO� VRVLR-GHPRJUDIL�� LQGHN�

MHQWLN� GDQ� SHQJHQGDOLDQ� YHNWRU� GLDQDOLVD�

XQWXN�PHQJKLWXQJ� SURSRUVL� WLDS� YDULDEHO�

GDQ�GLEDQGLQJNDQ�DQWDUD�\DQJ�DGD�GL�GD-

HUDK� NDVXV� GHQJDQ� NRQWURO�� VHGDQJNDQ�

YDULDEHO� FXUDK� KXMDQ� GLKLWXQJ� LQWHQVLWDV-

Q\D�GDQ�GLKXEXQJNDQ�GHQJDQ�NDVXV�'%'�

SDGD�EXODQ�SHQJDPDWDQ� 

+$6,/ 

.DUDNWHULVWLN�SHQGHULWD�'%' 

3URSRUVL� SHQGHULWD� '%'� EHUMHQLV�

NHODPLQ� SHUHPSXDQ� VHODPD�SHQJDPDWDQ��

GL� .HOXUDKDQ� $GLDUVD� %DUDW�� 1DJDVDUL��

7DQMXQJSXUD� GDQ� 7XQJJDNMDWL�� OHELK�

WLQJJL� GLEDQGLQJNDQ� ODNL-ODNL�� 7DSL� GL�

.HOXUDKDQ�.DUDZDQJ�.XORQ� GDQ�.DUDQJ�

3DZLWDQ�WHUMDGL�VHEDOLNQ\D� 

%HUGDVDUNDQ� NHORPSRN� XPXU�

�.�8����SHQGHULWD�'%'�SDOLQJ� WLQJJL�DGD�

SDGD�.�8����±���WDKXQ�����������NHPX-

GLDQ� .�8�� ��±��� WDKXQ� ����������� VH-

GDQJNDQ� SDGD� .�8�� ��� WDKXQ� GDQ� !���

WDKXQ�WLGDN�DGD�NDVXV� 

3HQGHULWD� '%'� EHUGDVDUNDQ� MHQLV�

SHNHUMDDQ��WHUWLQJJL�DGDODK�VHNWRU�QRQIRU-

PDO� ���������� EXUXK� ��������� SHWDQL�

��������� LEX� UXPDK� WDQJJD� GDQ� SHQVL-

XQDQ� ���������� 3URSRUVL� WLQJNDW� SHQGL-

GLNDQQ\D�� WHUWLQJJL� DGDODK� 60$�

���������GLLNXWL�WDPDW�6'����������GDQ�

WHUHQGDK� DGDODK� WLGDN� WDPDW� 6'� GDQ� 37�

����������VHGDQJNDQ�SURSRUVL�VWDWXV�SHU-

QLNDKDQ�� WLGDN� DGD� SHUEHGDDQ� PHQFRORN�

DQWDUD� \DQJ� EHOXP� PHQLNDK� ���������

GHQJDQ�\DQJ�VXGDK�PHQLNDK����������� 

 

�� 
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7HPSDW�SHUNHPEDQJ-ELDNDQ�GDQ�

LQGHNV�MHQWLN�Q\DPXN�$HGHV�VSS� 

.RQWDLQHU� \DQJ�ELVD� GLMDGLNDQ� WHP-

SDW� SHUNHPEDQJ-ELDNDQ� Q\DPXN� $HGHV�

VSS��\DQJ�GLWHPXNDQ���������DGDODK�EDN�

PDQGL� \DQJ� �������GL� DQWDUDQ\D� WHUEXDW�

GDUL�EDKDQ�NHUDPLN� 

-HQWLN� Q\DPXN� \DQJ� GLWHPXNDQ� GL�

OXDU� UXPDK� SDGD� GDHUDK� NDVXV� GDQ� NRQ-

WURO�� WHUEDQ\DN�$H��DOERSLFWXV�� VHGDQJNDQ�

GL� GDODP� UXPDK� WHUEDQ\DN� $H�� DHJ\SWL�

�7DEHO� ����� .HSDGDWDQ� MHQWLN� WLGDN� MDXK�

EHUEHGD�DQWDUD�\DQJ�DGD�GL�ZLOD\DK�NDVXV�

�&,�  � �������� +,�  � ������� GDQ� %, �

�������� GLEDQGLQJNDQ� GHQJDQ� \DQJ� DGD�

GL� ZLOD\DK� NRQWURO� �&, ��������� +,�  �

������� GDQ� %, �������� SHQ\HEDUDQQ\D�

ELVD�GLOKDW�SDGD�*DPEDU��� 

&XUDK�+XMDQ 

&XUDK� KXMDQ� WHUWLQJJL� SDGD� %XODQ�

-XQL� \DNQL�������PP�EXODQ�GDQ� WHUHQGDK�

�� � SDGD� %XODQ� $JXVWXV� GDQ� 6HSWHPEHU��

%XODQ� \DQJ� FXNXS� WLQJJL� FXUDK� KXMDQQ\D�

DGDODK�-DQXDUL��)HEUXDUL�GDQ�0DUHW�� 

3HUJHUDNDQ�NDVXV�'%' 

3HUJHUDNDQ� NDVXV� \DQJ� GLGDSDWNDQ�

GDUL�SHQJRODKDQ� ORNDVL� NDVXV� VHODPD�%X-

ODQ� -DQXDUL-6HSWHPEHU� ������ PHQXQMXN-

NDQ� SHUJHUDNDQ� NDVXV� %XODQ� -DQXDUL� ±

$SULO� NH� DUDK� XWDUD�� $SULO-0HL� EHUJHUDN�

NH� DUDK� 6HODWDQ�� 0HL--XQL� EHUJHUDN� NH�

DUDK�XWDUD�NHPEDOL�GDQ�-XQL-6HSWHPEHU�NH�

DUDK� 6HODWDQ� ODJL�� *DPEDUDQ� WHUVHEXW�

PHQXQMXNNDQ� SHUJHUDNDQ� NDVXV� GL� .HFD-

PDWDQ�.DUDZDQJ� %DUDW� EHUVLIDW� VHWHPSDW�

DWDX�ORNDO��*DPEDU����� 
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3ROD� SHUJHUDNDQ� NDVXV� \DQJ� EHUSX-

WDU�GL�SHUPXNLPDQ�SDGDW��PHUXSDNDQ�IDN-

WRU� UHVLNR�SHQXODUDQ�'%'�� LQL� VHVXDL�GH-

QJDQ�SHQHOLWLDQ� VHEHOXPQ\D� \DQJ�PHQMH-

ODVNDQ�EDKZD�NHSDGDWDQ�SHQGXGXN�DGDODK�

  /XDU�5XPDK 'DODP�5XPDK 

'L�'DHUDK�

.DVXV 

'L�GDHUDK�

.RQWURO 
-XPODK 

'L�'DHUDK�

.DVXV 

'L�'DHUDK�

.RQWURO 
-XPODK 

$H��DOERSLFWXV �� �� �� � � � 

$H��DHJ\SWL � � � �� �� �� 

1HJDWLI ��� ��� ��� ��� ��� ��� 

-PO�5XPDK �� �� �� �� �� �� 

-PO�.RQWDLQHU ��� ��� ��� ��� ��� ��� 

7DEHO����.HSDGDWDQ�-HQWLN�$HGHV�DOERSLFWXV�GDQ�$HGHV�DHJ\SWL��-XPODK�5XPDK�GDQ�-XPODK�

.RQWDLQHU�GL�:LOD\DK�.DVXV�GDQ�.RQWURO�GL�.DUDZDQJ�%DUDW�.DEXSDWHQ�.DUDZDQJ 

*DPEDU� ��� 3HWD� 3HQ\HEDUDQ� -HQWLN� 1\D�

PXN�$HGHV�VSS��'L�'DODP�GDQ�

/XDU�5XPDK 

�� 
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VDODK�VDWX�IDNWRU�UHVLNR�SHQXODUDQ�'%'�����

VHPDNLQ�SDGDW�SHQGXGXN��VHPDNLQ�PXGDK�

Q\DPXN�$HGHV�VSS��PHQXODUNDQ�YLUXV���� 

'L� .HFDPDWDQ� .DUDZDQJ� %DUDW��

SHQGHULWD�'%'�SDOLQJ�WLQJJL�DGDODK�.�8��

��-��� WDKXQ��PDND�SHQGXGXN�GL�.�8�� LQL�

PHUXSDNDQ��NHORPSRN�\DQJ�PHPLOLNL�ULVL-

NR� SDOLQJ� WLQJJL� WHUMDQJNLW� '%'� GLEDQ-

GLQJNDQ� .�8�� ODLQQ\D�� 3DGDKDO� .�8�� LQL�

PHUXSDNDQ�NHORPSRN�XVLD�SURGXNWLI�\DQJ�

DNWLYLWDVQ\D�SDGDW��EHNHUMD�DWDX�VHNRODK��� 

3HQJDPDWDQ�SDGD�ORNDVL�NDVXV�PDX-

SXQ� NRQWURO�� PHQXQMXNNDQ� DGDQ\D� NHVD-

PDDQ� SROD� NHSDGDWDQ� MHQWLN�$H�� DOERSLF-

WXV�� ,QL� PHQXQMXNNDQ� DGDQ\D� NHPXQJ-

NLQDQ� '%'� GLWXODUNDQ� ROHK� VSHVLHV� LQL��

ZDODXSXQ�NHPXQJNLQDQ�LWX�NHFLO�����6HODLQ�

LWX��GLWHPXNDQQ\D�MHQWLN�$H��DHJ\SWL��PH-

QXQMXNNDQ�NHFHQGHUXQJDQ�WUDQVPLVL�'%'�

WHUMDGL�GL�ZLOD\DK�LQL�PHQJLQJDW�'%'�GL-

WXODUNDQ�WHUXWDPD�ROHK�$H��DHJ\SWL�������'L�

6LPRQJDQ�� � VSHVLHV� $H�� DHJ\SWL� GDQ� $H��

DOERSLFWXV� PHQXQMXNNDQ� SRVLWLI� DQWLJHQ�

YLUXV�GHQJXH������ 

.HEDQ\DNDQ� SHQGXGXN� PHQJJXQD-

NDQ� DLU� EHUVLK� GHQJDQ� GLWDPSXQJ� GDODP�

EDN�PDQGL�� LQL� EHUSHOXDQJ�GMDGLNDQ� WHP-

SDW� SHULQGXNNDQ� Q\DPXN� $HGHV� VSS������

NDUHQD�WHPSDW�SHUNHPEDQJ-ELDNDQ�XWDPD-

Q\D� DGDODK� WHPSDW� SHQDPSXQJDQ� DLU� GL�

GDODP� GDQ� VHNLWDU� UXPDK� DWDX� WHPSDW�

XPXP�\DQJ�ELDVDQ\D�EHUMDUDN�WLGDN�OHELK�

GDUL�����P������ 

361� PHUXSDNDQ� XSD\D� SHPEHUDQ-

WDVDQ�WHPSDW�SHUNHPEDQJ-ELDNDQ�Q\DPXN�

EHUXSD�WHPSDW�SHQDPSXQJDQ�DLU�GL�GDODP�

PDXSXQ� GL� OXDU� UXPDK������PDND� ELOD� EDN�

PDQGL� WLGDN� GLNXUDV� VHFDUD� EHUNHVLQDP-

EXQJDQ�DWDXSXQ�SHPEHUDQWDVDQ�GL�VHNLWDU�

UXPDK� WLGDN�GLODNXNDQ��PDND�ELVD�PHQJ-

DNLEDWNDQ�SHQXODUDQ�'%'�DNDQ�WHUXV�EHU-

ODQJVXQJ����� 

+XEXQJDQ� FXUDK� KXMDQ� WLGDN� VLJQL-

ILNDQ�GHQJDQ�NHMDGLDQ�'%'� WHWDSL� LQWHQ-

VLWDVQ\D�EHUKXEXQJDQ�GHQJDQ�VHEDUDQ�ND-

VXV�GDQ�EHUSHQJDUXK�SDGD�OLQJNXQJDQ�ND-

LWDQQ\D�GHQJDQ�NHWHUVHGLDDQ�DLU�GDQ�NRQ-

GLVL� XGDUD� \DQJ� PHQGXNXQJ� XQWXN� SHU-

WXPEXKDQ�YHNWRU� 

 

*DPEDU����3HWD�3HUJHUDNDQ�.DVXV�GL�.HFDPDWDQ�.DUDZDQJ�%DUDW�-DQXDUL-6HSWHPEHU������ 

�� 
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'LVLPSXONDQ�EDKZD�SHQGHULWD�'%'�

\DQJ� GRPLQDQ� GL� .HFDPDWDQ� .DUDZDQJ�

%DUDW� .DEXSDWHQ� .DUDZDQJ� DGDODK� NH-

ORPSRN� XPXU� ��� ±� ��� WDKXQ�� DUDK� SHU-

JHUDNDQ� NDVXVQ\D� EHUVLIDW� GLIXVL� ORNDO�

�VHWHPSDW��� 

.RQGLVL� WDWD� UXDQJ� SHUXPDKDQ� GDQ�

WHUVHGLDQ\D� WHPSDW� SHQDPSXQJDQ� DLU� OH-

ELK� GDUL� VDWX� GL� UXPDK� SHUPDQHQ�� EHUSR-

WHQVL� VHEDJDL� WHPSDW� SHUNHPEDQJ-ELDNDQ�

SRWHQVLDO� GDQ� KDELWDW� \DQJ� FRFRN� EDJL�

Q\DPXN�$HGHV�VSS� 

6HODQMXWQ\D� GLVDUDQNDQ�� VXSD\D� DGD�

EDVLV� GDWD� SHODSRUDQ� GHQJDQ� YDOLGLWDV�
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