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$%675$.
3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJHWDKXL� IDNWRU�IDNWRU� \DQJ� PHPSHQJDUXKL� � SURGXNVL� NHQWDQJ� GDQ�

NHOD\DNDQ�XVDKD�WDQL�NHQWDQJ�GL�'HVD�6HPEXQJDQ�.HFDPDWDQ�.HMDMDU�.DEXSDWHQ�:RQRVRER�-DZD�7HQJDK��
3HQHOLWLDQ� GLODNXNDQ� SDGD�%XODQ� $SULO�6HSWHPEHU� ����� 3HQHOLWLDQ� GLODNXNDQ� GL� 'HVD�6HPEXQJDQ� VHQJDMD�
GLODNXNDQ�NDUHQD�GHVD�LQL�SHQGXGXNQ\D�PHQJXVDKDNDQ�NHQWDQJ�VHEDJDL�KDVLO�SHUWDQLDQ�XWDPD��0HWRGH�\DQJ�
GLODNXNDQ� GDODP�SHQHOLWLDQ� LQL� DGDODK� GHVNULSWLI� GHQJDQ�PHQJJXQDNDQ�SHQGHNDWDQ� VXUYH\��3RSXODVL� GDODP�
SHQHOLWLDQ�LQL�DGDODK�VHOXUXK��SHWDQL�SHQJRODK�ODKDQ�WDQDPDQ�NHQWDQJ�GL�'HVD�6HPEXQJDQ�\DLWX�VHEHVDU����
SHWDQL� GHQJDQ� OXDV� ODKDQ� JDUDSDQ� \DQJ� EHUYDULDVL�� 7HNQLN� SHQJDPELODQ� VDPSHO� GDODP� SHQHOLWLDQ� LQL�
PHQJJXQDNDQ�VLVWHP�DFDN�EHUODSLV�VHEDQGLQJ�EHUGDVDUNDQ�OXDV SHQJXDVDDQ�ODKDQ��$QDOLVLV�GDWD�SHQHOLWLDQ�
GLODNXNDQ�VHFDUD�GHVNULSWLI�\DQJ�EHUXSD�SHUKLWXQJDQ�SHUVDPDDQ�PDWHPDWLV�

%HUGDVDUNDQ�SHQHOLWLDQ� IDNWRU�\DQJ�PHPSHQJDUXKL�KDVLO�SDQHQ� WDQDPDQ�NHQWDQJ�GL�GDHUDK�SHQHOLWLDQ�
GDUL� WDEHO�GLSHUROHK�QLODL� U�VTXDUH�VHEHVDU�������\DQJ�DUWLQ\D�VHEHVDU�������KDVLO�SDQHQ�GLSHQJDUXKL�ROHK�
SHPLOLKDQ�ELELW���SXSXN�NDQGDQJ��SXSXN�=$��3XSXN�.&��SHQJJJXQDDQ�SHVWLVLGD���SHQJJXQDDQ�IXQJLVLGD�GDQ�
SHQJJXQDDQ�WHQDJD�NHUMD�\DQJ�WHUDPSLO��)DNWRU�\DQJ�WLGDN�PHPSHQJDUXKL�KDVLO�SURGXNVL�NHQWDQJ�\DLWX�OXDV�
ODKDQ�� SHQJJXQDDQ� SXSXN� 763�� 13.�� 'LNHWDKXL� EDKZD� UDWD�UDWD� 5&� \DLWX� ���� DUWLQ\D� VHFDUD� UDWD�UDWD�
EXGLGD\D�NHQWDQJ�GL�GDHUDK�SHQHOLWLDQ�OD\DN�GLODNXNDQ��

.DWD�.XQFL���)DNWRU��3URGXNVL��.HQWDQJ��8VDKDWDQL

3(1'$+8/8$1
'HZDVD� LQL� SHUNHPEDQJDQ� SHQGXGXN�

,QGRQHVLD� EHUNHPEDQJ� GHQJDQ� FHSDW�� 6HMDODQ�
GHQJDQ� SHUNHPEDQJDQ� SHQGXGXN� WHUVHEXW��
WHUMDGLODK� SHQLQJNDWDQ� EHUEDJDL� NHEXWXKDQ� KLGXS�
PDQXVLD�� 6HFDUD� DODPL� PDQXVLD� VHODOX�
PHPDQIDDWNDQ� OLQJNXQJDQ� GL� VHNLWDUQ\D� XQWXN�
PHQRSDQJ� NHEXWXKDQ� GDVDU� PDQXVLD� EHUXSD�
NHEXWXKDQ�SDQJDQ��3HUNHPEDQJDQ�SHQGXGXN�GDQ�
SHQLQJNDWDQ� NHEXWXKDQ� SDQJDQ� GL� ,QGRQHVLD�
GHZDVD� LQL� WLGDN� WHULPEDQJL� ROHK� SHQDPEDKDQ�
OXDV� ODKDQ� SHUWDQLDQ�� /DKDQ� PHUXSDNDQ�
OLQJNXQJDQ� ILVLN� PHOLSXWL� WDQDK�� LNOLP� UHOLHI�
KLGURORJL�GDQ�YHJHWDVL�\DQJ�VDOLQJ�PHPSHQJDUXKL�
SRWHQVL� SHQJJXQDDQQ\D�� /DKDQ� � \DQJ� DGD�
VHNDUDQJ� LQL� WLGDN� VHPXDQ\D� GDSDW� GLJXQDNDQ�
XQWXN� EHUFRFRN� WDQDP�� /DKDQ� SURGXNWLI� � EHUXSD�
OXDVDQ� PDNVLPXP� GDUL� GDHUDK� \DQJ� GDSDW�
GLWDQDPL� PHUXSDNDQ� GDVDU� XQWXN� SHQJKLWXQJDQ�
NHEXWXKDQ�DLU��NHPDPSXDQ�VDOXUDQ�SHQDPSDQJDQ�
GDQ�NHPDPSXDQ�SHPEXDQJDQ��

6HGDQJNDQ� ODKDQ� WLGDN� GDSDW� GLJDUDS�
EHUXSD� ODKDQ� \DQJ� WLGDN� GDSDW� GLJXQDNDQ� XQWXN�
EHUFRFRN� WDQDP� ZDODXSXQ� GLOHQJNDSL� GHQJDQ�
VLVWHP� LULJDVL�� � � .HEXWXKDQ� DNDQ� SDQJDQ� \DQJ�
VHPDNLQ�PHQLQJNDW��VHPHQWDUD�DGD�NHWHUEDWDVDQ�
DNDQ� ODKDQ� SHUWDQLDQ� GLWXQWXW� XQWXN� LQWHQVLILNDVL�
SHUWDQLDQ� VHFDUD� EDLN� JXQD� PHQJKDVLONDQ�

SURGXNWLYLWDV� SHUWDQLDQ� VHFDUD� RSWLPDO�� 8VDKD�
LQWHQVLILNDVL� PHUXSDNDQ� XVDKD� RHUWDQLDQ� VHFDUD�
LQWHQVLI� \DQJ� GLODNXNDQ� ROHK� SHWDQL� GHQJDQ� FDUD�
SHQJRODKDQ� WDQDK� \DQJ� EDLN�� SHQJJXQDDQ�
YDULHWDV� ELELW� XQJJXO�� SHQJJXQDDQ� SXSXN� \DQJ�
WHSDW�� VLVWHP� SHQJDLUDQ� \DQJ� EDLN�� GDQ�
SHPEHUDQWDVDQ�KDPD�GDQ�SHQ\DNLW�VHFDUD� WHSDW��
8VDKD� LQWHQVLILNDVL� SHUWDQLDQ� GLODNXNDQ� VHODLQ�
XQWXN� PHQLQJNDWNDQ� SURGXNVL� MXJD� PHUXSDNDQ�
SHQDQJDQDQ� ODKDQ� VHFDUD� WHSDW� XQWXN� WXMXDQ�
NRQVHUYDVL� GDODP� UDQJND� PHQMDJD� SURGXNWLYLWDV�
ODKDQ� VHFDUD� OHVWDUL�� .HFDPDWDQ� .HMDMDU�
PHUXSDNDQ� VDODK� VDWX� NDZDVDQ� GL� .DEXSDWHQ�
:RQRVRER�\DQJ�PHUXSDNDQ�GDHUDK�SHJXQXQJDQ��

6HFDUD� *HRJUDILV� DUHD� SHQHOLWLDQ� PHPLOLNL�
OXDV� ZLOD\DK� ��������� KD�� DWDX� ������� GDUL� OXDV�
.DEXSDWHQ�:RQRVRER��GHQJDQ�NHWLQJJLDQ�ZLOD\DK�
DQWDUD� ������ ± ������ P� GLDWDV� SHUPXNDDQ� ODXW��
+DO� LQL� VDQJDW�PHQGXNXQJ� XQWXN� SHQJHPEDQJDQ�
SRWHQVL� XQJJXODQ� NHFDPDWDQ� VHEDJDL� PDWD�
SHQFDKDULDQ� XWDPD� PDV\DUDNDW� .HFDPDWDQ�
.HMDMDU�

0(72'2/2*,�3(1(/,7,$1
3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJHWDKXL�

IDNWRU�IDNWRU� \DQJ� PHPSHQJDUXKL� � SURGXNVL�
NHQWDQJ� � GDQ� NHOD\DNDQ� XVDKD� WDQL� NHQWDQJ� GL�
'HVD�6HPEXQJDQ�.HFDPDWDQ�.HMDMDU�.DEXSDWHQ�
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:RQRVRER�-DZD�7HQJDK��3HQHOLWLDQ� LQL�GLODNXNDQ�
GL� 'HVD� 6HPEXQJDQ� .HFDPDWDQ� .HMDMDU��
.DEXSDWHQ� :RQRVRER� 3URSLQVL� -DZD� 7HQJDK��
3HQHOLWLDQ� GLODNXNDQ� SDGD�%XODQ� $SULO�6HSWHPEHU�
������ 3HQHOLWLDQ� GLODNXNDQ� GL� 'HVD� 6HPEXQJDQ�
VHQJDMD� GLODNXNDQ� NDUHQD� GHVD� LQL� SHQGXGXNQ\D�
PHQJXVDKDNDQ� NHQWDQJ� VHEDJDL� KDVLO� SHUWDQLDQ�
XWDPD��

0HWRGH�\DQJ� GLODNXNDQ�GDODP�SHQHOLWLDQ� LQL�
DGDODK� GHVNULSWLI� GHQJDQ� PHQJJXQDNDQ�
SHQGHNDWDQ� VXUYH\�� \DLWX� SHQHOLWLDQ� \DQJ�
GLPDNVXGNDQ� XQWXN� PHQJXPSXONDQ� LQIRUPDVL�
PHQJHQDL� VXDWX� JHMDOD� \DQJ� DSD� DGDQ\D� SDGD�
VDDW� SHQHOLWLDQ� GLODNXNDQ�� *HMDOD� \DQJ� DGD�
GLPDVD\DUDNDW� GLSHFDKNDQ� � PHODOXL� WDKDSDQ�
NHJLDWDQ�� SHQJXPSXODQ� GDWD�� PHQ\XVXQ��
PHQJDQDOLVLV�� LQWHUSUHWDVL� GDQ� PHPEXDW�
NHVLPSXODQ�� 6DPSHO� PHQJDPELO� EDWDVDQ� GDUL�
<DPDQH��������GDODP�-DODOXGGLQ�5DNKPDW��������
\DLWX� VHEDJDL� EHULNXW� �� Q�  � 1� �� �1G�� �� ���  � ���
SHWDQL�� 7HNQLN� SHQJDPELODQ� VDPSHO� GDODP�
SHQHOLWLDQ� LQL� PHQJJXQDNDQ� VLVWHP� DFDN� EHUODSLV�
VHEDQGLQJ� EHUGDVDUNDQ� OXDV� SHQJXDVDDQ� ODKDQ��
$QDOLVLV�GDWD�SHQHOLWLDQ�GLODNXNDQ�VHFDUD�GHVNULSWLI�
\DQJ�EHUXSD�SHUKLWXQJDQ�SHUVDPDDQ�PDWHPDWLV��

+$6,/�'$1�3(0%$+$6$1
�� 8ML�NHWHWDSDQ�PRGHO

8ML� NHWDSDQ� PRGHO� GLJXQDNDQ� XQWXN
PHQJHWDKXL� SHUVDPDDQ� \DQJ� VXGDK� GLUXPXVNDQ��
$SDNDK� VXGDK� WHWDS� DWDX� EHOXP� GHQJDQ�PHODOXL�
EHEHUDSD� WDKDSDQ�� 'HQJDQ� � KDVLO� SHUKLWXQJDQ�
GHQJDQ� � EDQWXDQ� 6366�� 5HVLGXDO� � GLNDWDNDQ�
QRUPDO� DSDELOD� QLODL� VLJQLILNDQVL� OHELK� EHVDU� GDUL�
������

'DUL�KDVLO�XML�QRUPDOLWDV�GLDWDV�GLSHUROHK�QLODL�
VLJQLILNDQVL� VHEHVDU� ������� OHELK� GDUL� �����
VHKLQJJD� GDSDW� GLNDWDNDQ� EDKZD� GDWD�
EHUGLVWULEXVL� QRUPDO� PDND� DVXPVL� WHUSHQXKL��
$VXPVL� EHEDV� NDVXV� KHWHURVNHGDVWLVLWDV�
PHQJJXQDNDQ�XML�JOHMVHU��0RGHO�UHJUHVL�GLNDWDNDQ�
EHEDV� NDVXV� KHWHURVNHGDVWLVLWDV� MLND� GLSHUROHK�
QLODL� VLJ� OHELK� EHVDU� GDUL� ������ 'DUL� WDEHO� GLDWDV�
GLNHWDKXL� EDKZD� 6(08$� YDULDEHO� LQGHSHQGHQ�
PHPLOLNL� VLJQLILNDQVL� OHELK� GDUL� ����� VHKLQJJD�
DVXPVL� EHEDV� KHWHURVNHGDVWLVLWDV� WHUSHQXKL��
8QWXN� PHQJHWDKXL� DSDNDK� PRGHO� UHJUHVL� OD\DN�
GLJXQDNDQ� DWDX� WLGDN� GLJXQDNDQ� XML� )�
PHQJJXQDNDQ� WDEHO� $129$�� 0RGHO� OD\DN�
GLJXQDNDQ� DSDELOD� QLODL� VLJQLILNDQVL� NXUDQJ� GDUL�
������'DUL�WDEHO�$129$�GLNHWDKXL�QLODL�VLJ�VHEHVDU�
������\DQJ�EHUDUWL�PRGHO�UHJUHVL�OD\DN�GLJXQDNDQ���

6HODQMXWQ\D� XQWXN� PHQJHWDKXL� YDULDEHO�
PDQD� VDMD� \DQJ� EHUSHQJDUXK� WHUKDGDS� KDVLO�

SDQHQ� GLODNXNDQ� XML� W�� 9DULDEHO� LQGHSHQGHQ�
GLNDWDNDQ� EHUSHQJDUXK� WHUKDGDS� KDVLO� SDQHQ�
DSDELOD�QLODL�VLJQLILNDQVL�NXUDQJ�GDUL�������$QDOLVLV�
LQL� PHQJJXQDNDQ� WDEHO� &RHILFLHQW�� � -DGL� PRGHO�
UHJUHVL�\DQJ�GLSHUROHK��+DVLO�SDQHQ� ��������;����
������ ;�� ± ������ ;�� �� ������ ;�� �� ������ ;�� ��
������ ;�� ± ������ ;���� 8QWXN� PHOLKDW� VHEHUDSD�
EHVDU� SHQJDUXK� YDULDEHO� LQGHSHQGHQ� WHUKDGDS�
KDVLO�SDQHQ��

'LOLKDW� SDGD� WDEHO� 0RGHO� 6XPPDU\�� 'DUL�
WDEHO�GLSHUROHK�QLODL� U�VTXDUH�VHEHVDU�������\DQJ�
DUWLQ\D� VHEHVDU� ������ KDVLO� SDQHQ� GLSHQJDUXKL�
ROHK� ;�� �ELELW��� ;�� �SXSXN� NDQGDQJ��� ;�� �SXSXN�
=$��� ;�� �3XSXN� .&/��� ;�� �3HVWLVLGD���
;��IXQJLVLGD��;��� �WHQDJD� NHUMD��� VHGDQJNDQ�
VLVDQ\D�GLSHQJDUXKL�YDULDEHO�ODLQ�\DQJ�WLGDN�GLWHOLWL�
GDODP� SHQHOLWLDQ� LQL�� )DNWRU� \DQJ� WLGDN�
PHPSHQJDUXKL� SURGXNVL� NHQWDQJ�;�� �OXDV� ODKDQ��
;���763��;��13.���
�� 8ML�NHOD\DNDQ�8VDKD

%XGLGD\D� NHQWDQJ�PHPHUOXNDQ�PRGDO� \DQJ�
FXNXS� EHVDU�� VHEDJLDQ� EHVDU� PRGDO� GLJXQDNDQ�
XQWXN� PHPEHOL� ELELW� NHQWDQJ�� 0RGDO� \DQJ�
GLSHUOXNDQ� GDUL� EHUEDJDL� VXPEHU� EDLN� GDUL�PRGDO�
\DQJ� GLSHUROHK� GDUL� SLQMDPDQ� PDXSXQ� PRGDO�
VHQGLUL�� -XPODK�PRGDO� GLJXQDNDQ� XQWXN� EHUEDJDL�
SHPELD\DDQ� \DLWX� �� SHPEHOLDDQ� ELELW�� SHPEHOLDQ�
SXSXN�� SHPEHOLDDQ� SHSWLVLGD� GDQ� IXQJLVLGD��
WHQDJD� NHUMD� XQWXN� SHQJRODKDQ� SHPHOLKDUDQ� GDQ�
SHPDQHQDQ��

%LD\D� SURGXNVL� NHQWDQJ� XQWXN� UHVSRQGHQ�
GDODP� SHQHOLWLDQ� LQL� WLGDN� GDODP� VDWXDQ� KHNWDU��
DUWLQ\D�GDWD�\DQJ�GLSHUROHK�PHPLOLNL� YDULDVL� \DQJ�
EHUEHGD� NDUHQD� VHPDNLQ� OXDV� ODKDQ� EXGLGD\D��
PDND� VHPDNLQ� EHVDU� PRGDO� \DQJ� KDUXV�
GLVHGLDNDQ�� 7DEHO� EHULNXW� PHQMHODVNDQ� MXPODK�
PRGDO� GDUL� UHVSRQGHQ�� %HUGDVDUNDQ� KDVLO�
SHQHOLWLDQ�ELD\D�SURGXNVL� �NHQWDQJ��SDOLQJ�UHQGDK�
5S�������������-DZDEDQ�UHVSRQGHQ�SDOLQJ�VHGLNLW�
DQWDUD� 5S� ����������5S� ����������� VHMXPODK� ��
UHVSRQGHQ�������VHGDQJNDQ�SDOLQJ�EDQ\DN�NXUDQJ�
GDUL������������VHMXPODK����UHVSRQGHQ��������

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� KDVLO� SDQHQ�
NHQWDQJ� � SDOLQJ� UHQGDK� NXUDQJ� ������� NJ�
-DZDEDQ�UHVSRQGHQ�SDOLQJ�UHQGDK�KDVLO�SDQHQDQ�
DQWDUD� ������� NJ� � �������� NJ� GDQ� OHELK� GDUL�
������� NJ�PDVLQJ�PDVLQJ� VHMXPODK� �� UHVSRQGHQ�
������� VHGDQJNDQ� SDOLQJ� EDQ\DN� NXUDQJ� GDUL�
������� NJ� VHMXPODK� ��� UHVSRQGHQ� �������
%HVDUQ\D�KDVLO� SDQHQ� WHQWXQ\D�DNDQ�GLSHQJDUXKL�
ROHK�EDQ\DN�IDNRU��

+DVLO� SDQHQ� NHQWDQJ� DNDQ� GLWHQWXNDQ�
GHQJDQ� MXPODK� SDQHQ� GDQ� NXDOLWDV� NHQWDQJ��
-XPODK� SDQHQ� \DQJ� WLQJJL�� GHQJDQ� NXDOLWDV�
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NHQWDQJ� \DQJ� WLQJJL�� GLGXNXQJ� ROHK� � KDUJD�
NHQWDQJ� \DQJ� WLQJJL� GL� SDVDUDQ� DNDQ� VDQJDW�
PHPEDQWX� SHUROHKDQ� NHXQWXQJDQ� SHWDQL�� 7DEHO�
EHULNXW� PHQMHODVNDQ� KDVLO� SDQHQ� NHQWDQJ� GDUL�
UHVSRQGHQ�� \DQJ�PHUXSDNDQ� MXPODK� SDQHQ� \DQJ�
GLSHUROHK� GLNDOLNDQ� GHQJDQ� KDUJD� VDWXDQ� SHU� NJ�
GLSDVDUDQ� %HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�KDVLO�\DQJ�
GLSHUROHK� SHWDQL� � NHQWDQJ� � SDOLQJ� UHQGDK� 5S�
����������� �� -DZDEDQ� UHVSRQGHQ� SDOLQJ� VHGLNLW�
NXUDQJ�GDUL�53������������VHMXPODK���UHVSRQGHQ�
������ VHGDQJNDQ� SDOLQJ� EDQ\DN� NXUDQJ� GDUL� 5S�
�����������5S� ����������� VHMXPODK� ���
UHVSRQGHQ� �������%HVDUQ\D�KDVLO� SDQHQ�NHQWDQJ�
WHQWXQ\D�DNDQ�GLSHQJDUXKL�ROHK�MXPODK�SDQHQ�GDQ�
KDUJD� NHQWDQJ� GL� SDVDUDQ� .HXQWXQJDQ� \DQJ�
GLSHUROHK� SHWDQL� NHQWDQJ� PHUXSDNDQ�
SHQJXUDQJDQ�GDUL�ELD\D�SURGXNVL�GDQ�KDVLO�SDQHQ�
NHQWDQJ�GDODP�UXSLDK��

%LD\D� SURGXNVL� GLMXPODKNDQ� GDUL� DZDO�
SHQDQDPDQ� VDPSDL� SHPDQHQDQ�� +DVLO� SDQHQ�
GHQJDQ� PHQMXPODKNDQ� SURGXNWLILWDV� GDODP� NJ�
GLNDOLNDQ� GHQJDQ� KDUJD� VDWXDQ� SHU� NJ�� +DUJD�
WHQWXQ\D� GLNDLWNDQ� GHQJDQ�NXDOLWDV� NHQWDQJ�\DQJ�
GLKDVLONDQ� $�%�� &� NHQWDQJ� NHFLO� DWDX� DINLU��
%HVDUQ\D�NHXQWXQJDQ�GDSDW�GLOLKDW� WDEHO�EHULNXW� ��
%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�KDVLO�\DQJ�GLSHUROHK��
NHXQWXQJDQ� SHWDQL� � NHQWDQJ� � SDOLQJ� UHQGDK� 5S�
�����������-DZDEDQ�UHVSRQGHQ�SDOLQJ�VHGLNLW��53�
����������� 5S�����������VHMXPODK��� UHVSRQGHQ�
������ VHGDQJNDQ� SDOLQJ� EDQ\DN� � � 5S� ����������
5S� ����������� VHMXPODK� ��� UHVSRQGHQ� �������
%HVDUQ\D�NHXQWXQJDQ�GLSHUROHK�GDUL�SHQJXUDQJDQ�
DQWDUD� KDVLO� SDQHQ� GHQJDQ� ELD\D� SURGXNVL�
NHQWDQJ�� WHQWXQ\D� NHXQWXQJDQ� MXJD� DNDQ�
GLSHQJDUXKL�ROHK�MXPODK�SDQHQ�GDQ�KDUJD�NHQWDQJ�
GL� SDVDUDQ�8QWXN� PHQJHWDKXL� NHOD\DNDQ� XVDKD�
NHQWDQJ�GLJXQDNDQ�PRGHO�DQDOLVLV�VHEDJDL�EHULNXW�
� %HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� 5&� UDWLR� SDOLQJ�
UHQGDK�\DLWX������GDQ�5&�UDWLR�SDOLQJ�WLQJJL�\DLWX�
������ 'DUL� WDEHO� GDSDW� GLNHWDKXL� KDQ\D� ��
UHVSRQGHQ� ������� \DQJ� QLODL� 5&� GLEDZDK� ���
DUWLQ\D� WLGDN� OD\DN� XQWXN� EXGLGD\D� .HQWDQJ���
VHGDQJNDQ� VLVDQ\D� ��� UHVSRQGHQ� OD\DN�
PHQMDODQNDQ� EXGLGD\D� .HQWDQJ�� 5DWD�UDWD� 5&�
\DLWX� ����� OHELK� GDUL� �� DUWLQ\D� +� GLWHULPD� \DLWX�
XVDKD� WDQL� .HQWDQJ� GLGDHUDK� SHQHOLWLDQ� OD\DN�
GLEXGLGD\DNDQ��GDQ�+� GLWRODN�
�� 3HPEDKDVDQ

+DVLO� SHQHOLWLDQ� PHQXQMXNDQ� XPXU� SHWDQL�
.HQWDQJ� SDGD�PDVD�SURGXNWLI� �� SDOLQJ� UHQGDK����
WDKXQ� GDQ� SDOLQJ� WLQJJL� XPXU� ��� WDKXQDQ��
%XGLGD\D�.HQWDQJ�PHPHUOXNDQ�NHDKOLDQ� WHUWHQWX��
\DQJ� GLGDSDWNDQ� PHODOXL� SURVHV� WXUXQ�WHPXUXQ�
GDUL� VDWX� JHQHUDVL� NHJHQHUDVL� EHULNXWQ\D��

.HWUDPSLODQ�GLEXWXKNDQ�NDUHQD�GDODP�SHPELELWDQ�
VDPSDL� SHPDQHQDQ� PHPHUOXNDQ� SHUKDWLDQ� GDQ�
SHQJDZDVDQ�\DQJ�NHWDW��NDUHQD�NHVDODKDQ�GDODP�
VDODK� VDWX� SURVHV� VDMD�� GDSDW� PHQJDNLEDWNDQ�
NHJDJDODQ� SDQHQ�� 3HUKDWLDQ� GLSHUOXNDQ� NDUHQD�
WDQDPDQ� NHQWDQJ� VDQJDW� UHQWDQ� GHQJDQ� KDPD�
�XSDV��� WDQDPDQ� PHPHUOXNDQ� EDQ\DN� VLQDU�
PDWDKDUL�� WHWDSL� WLGDN� EROHK� NHNXUDQJDQ� DWDX�
NHOHELKDQ�DLU��.HNXUDQJDQ�DLU�GDSDW�PHQ\HEDENDQ��
WLGDN� GDSDW� EHUNHPEDQJ�� NHOHELKDQ� DLU� GDSDW�
PHQ\HEDENDQ� SHPEXVXNDQ�VHKLQJJD� WLGDN� GDSDW�
WXPEXK��

/XDV�ODKDQ�EXGLGD\D�NHQWDQJ�EHUYDULDVL�GDUL�
\DQJ� SDOLQJ� NHFLO� ���� VDPSDL� ���� KD���
3HPEXGLGD\DDQ�.HQWDQJ�SDGD�ODKDQ�\DQJ�VHPSLW�
LQL� GLVHEDENDQ� ROHK� EHEHUDSD� KDO�� 3HUWDPD��
6LVWHP� SHUWDQLDQ� \DQJ GLODNXNDQ� VHFDUD� WXUXQ�
WHPXUXQ� GDUL� VDWX� JHQHUDVL� NHJHQHUDVL� ODLQ��
VHPHQWDUD� MXPODK�SHQGXGXN�VHPDNLQ�EHUWDPEDK��
VHGDQJNDQ� OXDV� ODKDQ� WHWDS�� 6HKLQJJD�
NHSHPLOLNDQ� ODKDQ� SHWDQL� VHPDNLQ� VHPSLW� NDUHQD�
KDUXV� GLEDJL� EHUGDVDUNDQ� NHWXUXQDQ�� .HGXD�
GLVHEDENDQ� NDUHQD PHPEXGLGD\DNDQ� NHQWDQJ�
PHPHUOXNDQ� EDQ\DN�PRGDO�� VHKLQJJD� UHVSRQGHQ�
PHPHUOXNDQ� ELD\D� EHVDU� MLND� ODKDQ� � JDUDSDQQ\D�
OXDV�� WHQWXQ\D� PRGDO� \DQJ� GLVHGLDNDQ� VDQJDW�
EHVDU�� .HWLJD� NDUHQD� WDQDPDQ� NHQWDQJ�
PHPHUOXNDQ� SHQJDZDVDQ� \DQJ� NHWDW�� GLEXWXKNDQ�
WHQDJD�NHUMD�\DQJ�WHUDPSLO��

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� MXPODK� SDQHQ�
SDOLQJ� UHQGDK� DGDODK� ������� NJ�� VHGDQJNDQ�
SDOLQJ�WLQJJL�DGDODK�����������NJ��-XPODK�SDQDQHQ�
LQL�VDQJDW�EHUYDULDVL�DQWDU�SHWDQL��9DULVL�GDODP�KDO�
MXPODK�PDXSXQ� NXDOLWDV�� .XDOLWDV� NHQWDQJ� GDODP�
VDWX�SDQHQ�EHUEHGD�EHGD��'DODP�VDWX�ODKDQ�ELVD�
WHUGDSDW� NHQWDQJ� GHQJDQ� NXDOLWDV� $�%�&�PDXSXQ�
DINLU�8QWXN�PHOLKDW�IDNWRU�IDNWRU�DSD�VDMDNDK�\DQJ�
GDSDW�PHPSHQJDUXKL�MXPODK�SDQHQ�PDND�GHQJDQ�
EDQWXDQ� 6366� GLODNXNDQ� SHQJXMLDQ� UHJUHVL�� 8ML�
UHJUHVL� PRGHO� \DQJ� GLJXQDNDQ� PDND�
PHQJJXQDNDQ� DVXPVL� EHEDV� NDVXV�
KHWHURVNHGDVWLVLWDV�PHQJJXQDNDQ�XML�JOHMVHU��'DUL�
WDEHO� GLDWDV� GLNHWDKXL� EDKZD� 6HPXD� YDULDEHO�
LQGHSHQGHQ� PHPLOLNL� VLJQLILNDQVL� OHELK� GDUL� �����
VHKLQJJD� DVXPVL� EHEDV� KHWHURVNHGDVWLVLWDV�
WHUSHQXKL��

8QWXN� PHQJHWDKXL� DSDNDK� PRGHO� UHJUHVL�
OD\DN� GLJXQDNDQ� DWDX� WLGDN� GLJXQDNDQ� XML� )��
0HQJJXQDNDQ� WDEHO� $129$�� 0RGHO� OD\DN�
GLJXQDNDQ� DSDELOD� QLODL� VLJQLILNDQVL� NXUDQJ� GDUL�
������'DUL�WDEHO�$129$�GLNHWDKXL�QLODL�VLJ�VHEHVDU�
������\DQJ�EHUDUWL�PRGHO�UHJUHVL�OD\DN�GLJXQDNDQ��
6HODQMXWQ\D�XQWXN�PHQJHWDKXL�YDULDEHO�PDQD�VDMD�
\DQJ�EHUSHQJDUXK�WHUKDGDS�KDVLO�SDQHQ�GLODNXNDQ�

63$7,$/�:DKDQD�.RPXQLNDVL�GDQ�,QIRUPDVL�*HRJUDIL�9RO���� 1R����0DUHW�����



ϯϳ

XML� W��9DULDEHO� LQGHSHQGHQ�GLNDWDNDQ�EHUSHQJDUXK�
WHUKDGDS� KDVLO� SDQHQ� DSDELOD� QLODL� VLJQLILNDQVL�
NXUDQJ� GDUL� ������ 'DUL� WDEHO� GLSHUROHK� QLODL� U�
VTXDUH�VHEHVDU�������\DQJ�DUWLQ\D�VHEHVDU�������
KDVLO�SDQHQ�GLSHQJDUXKL�ROHK�;���ELELW���;���SXSXN�
NDQGDQJ��� ;�� �SXSXN� =$��� ;�� �3XSXN� .&/��� ;��
�3HVWLVLGD���;��IXQJLVLGD��;����WHQDJD�NHUMD��

%LELW�\DQJ�GLJXQDNDQ�SHWDQL�NHQWDQJ�VDQJDW�
PHPSHQJDUXKL�KDVLO�SDQHQDQ��%LELW�NHQWDQJ�GDSDW�
GLODNXNDQ�FDUD�VWHN�PDXSXQ�GDSDW�PHPEHOL�\DQJ�
VXGDK� MDGL�� 0HPEXDW� FDORQ� ELELW� NHQWDQJ� MDQJDQ�
KDQ\D� EHUGDVDUNDQ� XNXUDQ� VDMD�� � KDVLO� SDQHQ�
DNDQ� UHQGDK� MLND� PHQJJXQDNDQ ELELW� \DQJ� NHFLO�
NDUHQD� WHUNHQD� SHQ\DNLW�� %LELW� NHQWDQJ� EHUPXWX�
DGDODK� EHUDVDO� GDUL� EHQLK� \DQJ� VHKDW�� WLGDN�
PHQJDQGXQJ�SHQ\DNLW��PHMDPLQ�SHUWDQDPDQ�\DQJ�
EDJXV� GHQJDQ� XNXUDQ� ������ JUDP� SHUEXWLU�� &LUL�
ELELW� \DQJ� XQJJXO� PHPLOLNL� XPXU� �������� KDUL��
WLGDN� FDFDW�� XNXUDQ� VHGDQJ�� PHPLOLNL� ���� PDWD�
WXQDV���

%HEHUDSD� ZDUJD� GL� 'LHQJ� PHQJJXQDNDQ�
ELELW� NHQWDQJ� MHQLV� JUDQROD� GHQJDQ� KDUJD� \DQJ�
EHUYDULDVL� 5S� ������� 5S� ������� SHU� NJ� 3XSXN�
NDQGDQJ� GLJXQDNDQ� UHVSRQGHQ� GL� 'HVD� .HMDMDU�
XQWXN�PHQ\XEXUNDQ� WDQDK�� 3HWDQL� � PHQ\HEXWQ\D�
GHQJDQ�LVWLODK�³087,$5$´��%HUXSD�VHUEXN�VHNDP�
\DQJ� GLFDPSXU� GHQJDQ� NRWRUDQ� D\DP� GHQJDQ�
NRPSRVLVL� WHUWHQWX� \DQJ� VXGDK� PHODOXL� VXDWX�
SURVHV��

3XSXN�NDQGDQJ�D\DP�PHPLOLNL�MXPODK�XQVXU�
KDUD�\DQJ� OHELK� WLQJJL�GDUL�SDGD� ODLQQ\D��%LVDQ\D�
GLEDZD� GDODP� WUXN� GDQ� EHUDGD� SDGD� WXPSXNDQ�
WXPSXNDQ� GLSLQJJLU� MDODQ� VHSDQMDQJ� WDQDPDQ�
NHQWDQJ��3XSXN�NDQGDQJ�\DQJ�GLSHUOXNDQ�����WRQ���
KD��GLFDPSXU�SDGD�WDQDK�EHGHQJDQ�DWDX�GLEHULNDQ�
SDGD� OXEDQJ� WDQDPDQ�� VDWX� PLQJJX� VHEHOXP�
WDQDP�� 3HQJJXQDDQ� SXSXN� NDQGDQJ� DNDQ� GDSDW�
PHQLQJNDWNDQ� SURGXNWLILWDV� NHQWDQJ� 3XSXN� =$�
GDSDW� GLJXQDNDQ� UHVSRQGHQ� GHQJDQ� GRVLV� ����
NJ�KD� GDSDW� GLODNXNDQ� VHWHODK� ��� KDUL� WDQDP��
3XSXN� LQL� EHUIXQJVL� GDODP� SURVHV� IRWRVLQWHVLV��
PHPSHUFHSDW� SHUWXPEXKDQ� WLQJJL�� PDQDPEDK�
NDQGXQJDQ� SURWHLQ� SDGD� WDQDPDQ�� 'HQJDQ�
PHQJJXQDNDQ� GRVLV� \DQJ� WHSDW� DNDQ�
PHQLQJNDWNDQ� SURGXNVL� WDQDPDQ� NHQWDQJ�� 3XSXN�
LQL� PHQJDQGXQJ� VHQ\DZD� XQVXU� KDUD� 1LWURJHQ�
GDQ�EHOHUDQJ��$SDELOD�NHNXUDQJDQ�XQVXU�QLWURJHQ��
WDQDPDQ� DNDQ� EHUZDUQD� NXQLQJ�� � SHUWXPEXKDQ�
NHUGLO�GDQ�PHPLOLNL�EXDK�\DQJ�WLGDN�VHPSXUQD

3XSXN�.DOLXP�.ORULGD��.&/��GDSDW�GLODNXNDQ�
GHQJDQ� GRVLV� ��� NJ�KD�� 0HUXSDNDQ� MHQLV� SXSXN�
WXQJJDO� �� 8QVXU� KDUD� .&/� DGDODK� ��� �� .�2��
$UWLQ\D� VHWLDS� ���� NJ� SXSXN� .&/� GLGDODPQ\D�
WHUNDQGXQJ� ��� NJ� XQVXU� .�2� GDUL� WRWDO�

NDQGXQJDQ�� 3HPEHULDQ� SXSXN� .&/� \DQJ� VHVXDL�
GRVLVQ\D�DNDQ�PHQLQJNDWNDQ�KDVLO�SDQHQDQ��

+DPD� \DQJ� PHQ\HUDQJ� WDQDPDQ� NHQWDQJ�
EHUXSD� XODW� JUD\DN� �VSRGRSWHUD� OLWXUD�� GHQJDQ�
JHMDOD�XODW�DNDQ�PHQ\HUDQJ�GDXQ�KLQJJD�GDXQQ\D�
DNDQ� KDELV�� &DUD� SHQJHQGDOLDQQ\D� GHQJDQ�
PHPDQJNDV� GDXQ� \DQJ� WHODK� GLWHPSHOL� WHOXU� GDQ�
\DQJ�NHGXD�GHQJDQ�SHQ\HPSURWDQ�QDWXUDO�YLWXUD��
+DPD� SHQ\DNLW� ODLQ\D� NXWX� GDXQ�� RURQJ�RURQJ�
KDPD� SHQJHUDN� XPEL�� KDPD� WULS�� %LOD� FDUD�
SHQJHQGDOLDQ� KDPD� SHQ\DNLW� GHQJDQ�
PHQJJXQDNDQ� SHSWLVLGD� DODPL� WLGDN� ELVD� GDSDW�
GLJXQDNDQ� GHQJDQ� SHVWLVLGD� NLPLD�� %LOD� WLGDN�
GLEHUDQWDV� DNDQ� PHQJJDQQJJX� SURGXNWLILWDV�
WDQDPDQ�NHQWDQJ

3HQJHQGDOLDQ� VHFDUD� WHUSDGX� WHUKDGDS�
KDPD�LQL�MXJD�GDSDW�GLODNXNDQ�GHQJDQ�FDUD��
D� 0HNDQLV�� \DLWX� PHQJXPSXONDQ� WHOXU� GDQ� XODW�
XODWQ\D�GDQ�ODQJVXQJ�GLEXQXK��
E� .XOWXU�WHNQLV��\DLWX�PHQMDJD�NHEHUVLKDQ�NHEXQ�
GDUL� JXOPD� GDQ� VLVD�VLVD� WDQDPDQ� \DQJ� PHQMDGL�
WHPSDW� SHUVHPEXQ\LDQ� KDPD�� VHUWD� PHODNXNDQ�
URWDVL�WDQDPDQ�
F� +D\DWL� �ELRORJLV�� NLPLDZL�� \DLWX� GLVHPSURW�
GHQJDQ�LQVHNWLVLGD�EHUEDKDQ�DNWLI�

3HQ\DNLW�SDGD� WDQDPDQ�NHQWDQJ� MXJD�GDSDW�
GLDNLEDWNDQ� ROHK� MDPXU� �� 3HQ\DNLW� EXVXN� GDXQ�
GLVHEDNDQ� ROHK� MDPXU� 3K\WRSWKRUD� LQIHVWDQV��
*HMDODQ\D� WLPEXO� EHUFDN�EHUFDN� NHFLO� EHUZDUQD�
KLMDX� NHODEX� GDQ� DJDN� EDVDK� KLQJJD� ZDUQDQ\D�
EHUXEDK� PHQMDGL� FRNODW� VDPSDL� KLWDP� GHQJDQ�
EDJLDQ� WHSL� EHUZDUQD� SXWLK� \DQJ� PHUXSDNDQ�
VSRUDQJLXP� GDQ� GDXQ� PHPEXVXN��
3HQJHQGDOLQQ\D� GHQJDQ� VDQLWDVL� ODKDQ��
SHQFHJDKQ\\D�GHQJDQ�PHQJJXQDNDQ�1DWXUDO�*LOR�
VHEHOXP�DWDX�DZDO�WDQDP��

3HQ\DNLW� WDQDPDQ� NHQWDQJ� \DQJ� ODLQ�
GLVHEDENDQ�ROHK�MDPXU�\DLWX�SHQ\DNLW�OD\X�EDNWHUL��
SHQ\DNLW� EXVXN� XPEL�� SHQ\DNLW� IXVDULXP�� 7HQDJD�
WHUDPSLO� GLSHUOXNDQ� GDODP� XVDKD� EXGLGD\D�
NHQWDQJ�� 7HQDJD� WHUDPSLO� GLSHUOXNDQ� GDODP�
PHPLOLK� ELELW� \DQJ� XQJJXO�� PHQJRODK� PHGLD�
WDQDPDQ� GHQJDQ� SHPEDMDNDQ�� SHQDQDPDQ��
SHPXSXNDQ� GDVDU�� SHPHOLKDUDDQ�� SHQ\XODPDQ��
SHQ\DLQJDQ�� SHPDQJNDVDQ� EXQJD�� SHQJDLUDQ��
SHQJHQGDOLDQ�KDPD�GDQ�SHQ\DNLW��

8UXWDQ� \DQJ� VLVWHPDWLV� EXGLGD\D� NHQWDQJ�
VXGDK� PHQMDGL� EXGD\D� SHWDQL� NHQWDQJ� GL� 'LHQJ�
\DQJ�GLODNXNDQ�VHFDUD�WXUXQ�WHPXUXQ��.HWLND�XPXU�
FXNXS� ������� KDUL� DWDX� WHUJDQWXQJ� YDULDHWHVQ\D�
PDND� NHQWDQJ� GDSDW� GLSDQHQ�� 3HPDQHQ� SHUOX�
KDWL�KDWL� DJDU� XPEL� WLGDN� WHUNHQD� FDQJNXO� DWDX�
JDUSX�WDQDK��3HUOXQ\D�WHQDJD�WHUDPSLO�GDUL�SURVHV�
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SHPLOLKDQ� VDPSDL� SHPDQHQ� DJDU� SURGXNVL�
NHQWDQJ�WLQJJL�EDLN�NXDOLWDV�PDXSXQ�NXDQWLWDVQ\D��

'DODP� SDQHQ� NHQWDQJ� ELDVDQ\D� WHUGLUL� GDUL�
EHEHUDSD� NXDOLWDV� $�%�&�� $SNLU�UXVDN�NHFLO��
.XDOLWDV� LQLODK� \DQJ� DNDQ� PHQHQWXNDQ� KDUJD�
GLSDVDUDQ�� � )DNWRU� \DQJ� WLGDN� PHPSHQJDUXKL�
SURGXNVL� NHQWDQJ� ;�� �OXDV� ODKDQ�� ;�� �763��
;��13.��� /XDV� ODKDQ� WLGDN� PHPSHQJDUXKL� KDVLO�
SDQHQ� VHFDUD� VLQLILNDQ�� SDGD� WDQDK� \DQJ� VHPSLW�
�NXUDQJ� GDUL� �� KD��� WHWDSL� GHQJDQ� SHPLOLKDQ� ELELW�
\DQJ� XQJJXO�� SHPEHULDQ� SXSXN� \DQJ� WHSDW��
SHQ\HPSURWDQ� KDPD� GDQ� MDPXU� GLRODK� WHQDJD�
WHUDPSLO� PDND� GDSDW� PHPSURGXNVL� NHQWDQJ�
GHQJDQ�NXDODWDV�VXSHU�$�DWDX�%��3DGD�ODKDQ�\DQJ�
OXDV� WHWDSL� NDODX� WLGDN� PHQJXQDNDQ� ELELW� \DQJ�
XQJJXO�GDQ�SHPHOLKDUDDQ�\DQJ�WHSDW�KDVLOQ\D�MXJD�
DNDQ� UHQGDK�� $SDODJL� MLND� GLVHUDQJ� ROHK� KDPD��
-DGL� OXDV� ODKDQ� WLGDN�PHPSHQJDUXKL�SURGXNWLILWDV�
NHQWDQJ�

3XSXN� 763� WLGDN� PHPHSHQJDUXKL� SURGXNVL�
NHQWDQJ�� 8QVXU� KDUD� \DQJ� WHUGDSDW� SDGD� SXSXN�
763�DGDODK�IRVIRU��)RVIRU�GDODP�WDQDK�VHODLQ�GDUL�
763� ELVD� EHUDVDO� GDUL� VLVD� WDQDPDQ�� KHZDQ� GDQ�
PLNURED�� )RVIRU� GDODP� WDQDK� SHQ\HUDSDQQ\D�
VDQJDW� GSHQJDUXKL� ROHK� NRQGLVL� WDQDK�� NHDGDQ�
LNOLP�� GDQ� NHPDPSXDQ� WDQDPDQ� PHQ\HUDS� KDUD�
GDUL� WDQDK�� 8QVXU� IRVIRU� MXJD� EHUSHUDQ� GDODP�
SURVHV�ELRNLPLD�WDQDPDQ��'LNDUHQDNDQ�IRVIRU�ELVD�
EHUDVDO� GDL� VLVD� WDQDPDQ�� KHZDQ� GDQ� PLNURED�
ODLQQ\D� VHKLQJJD� SHPEHULDQ� SXSXN� 13.� WLGDN�
PHPSHQJDUXKL�KDVLO�SDQHQDQ

3XSXN� 13.� PHUXSDNDQ� MHQLV� SXSXN�
PDMHPXN�� .RPSRVLVLQ\D� PHQJDQGXQJ� XQVXU�
1LWURJHQ� �1��� )RVIRU� �3�� PDXSXQ� .DOLXP� �.���
3HPEHULDQ�SXSXN�13.�WLGDN�PHPSHQJDUXKL�KDVLO�
SURGXNVL� NDUHQD� WHUGDSDWQ\D� NHVDPDDQ� XQVXU�
KDUD�1�\DQJ�WHUGDSDW�SDGD�=$��6HKLQJJD�VHPDNLQ�
EDQ\DN� SHQJJXQDDQ� SXSXN� LQL� WLGDN� DNDQ�
PHPSHJDUXKL�KDVLO�SURGXNVL�NHQWDQJ�

%XGLGD\D� NHQWDQJ�PHPHUOXNDQ�PRGDO� \DQJ�
FXNXS� EHVDU�� VHEDJLDQ� EHVDU� PRGDO� GLJXQDNDQ�
XQWXN� PHPEHOL� ELELW� NHQWDQJ�� 0RGDO� \DQJ�
GLSHUOXNDQ� GDUL� EHUEDJDL� VXPEHU� EDLN� GDUL�PRGDO�
\DQJ� GLSHUROHK� GDUL� SLQMDPDQ� PDXSXQ� PRGDO�
VHQGLUL�� -XPODK�PRGDO� GLJXQDNDQ� XQWXN� EHUEDJDL�
SHPELD\DDQ� \DLWX� �� SHPEHOLDQ� ELELW�� SHPEHOLDQ�
SXSXN�� SHPEHOLDDQ� SHSWLVLGD� GDQ� IXQJLVLGD��
WHQDJD� NHUMD� XQWXN� SHQJRODKDQ� SHPHOLKDUDQ� GDQ�
SHPDQHQDQ�� %LD\D� SURGXNVL� NHQWDQJ� XQWXN�
UHVSRQGHQ�GDODP�SHQHOLWLDQ�LQL�WLGDN�GDODP�VDWXDQ�
KHNWDU�� DUWLQ\D� GDWD� \DQJ� GLSHUROHK� PHPLOLNL�
YDULDVL� \DQJ� EHUEHGD�NDUHQD�VHPDNLQ� OXDV� ODKDQ�
EXGLGD\D��PDND�VHPDNLQ�EHVDU�PRGDO�\DQJ�KDUXV�
GLVHGLDNDQ��

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ�ELD\D� SURGXNVL��
NHQWDQJ� � SDOLQJ� UHQGDK� 5S� ������������ GDODP� ��
KHNWDU� � ELD\D� EXGLGD\D� NHQWDQJ� WHUGLUL� GDUL� ELD\D�
VDUDQD� SURGXNVL� KDELV� SDNDL� �ELELW�� SXSXN�� REDW��
ELD\D� WHQDJD�NHUMD� OHSDV� �XQWXN�PHQJRODK� WDQDK��
PHQDQDP�� PHUDZDW�� PHPDQHQ��� ELD\D� ODLQ\D�
VHSHUWL� SLQMDPDQ�� LULJDVL� GDQ� ODLQ� VHEDJDLQ\D��
.RPSRQHQ� ELD\D� SURGXNVL� \DQJ� GDSDW� GLKHPDW�
GDUL� ELELW�� 6HWLDS� KHNWDU� GLEXWXKNDQ� ������ NJ� ��
3HWDQL� GL� 'LHQJ� PHPEHOL� ELELW� GHQJDQ� KDUJD� 5S�
�������.J�� +DUJD� LQL� FXNXS� WLQJJL� PHQHPSDWL�
KDPSLU� ���� GDUL� VHOXUXK� ELD\D� SURGXNVL�� %LD\D�
SURGXNVL� ODLQ\D� \DQJ� FXNXS� EDQ\DN� \DLWX� SXSXN�
GDQ� REDW�REDWDQ�� $SDELOD� SHWDQL� GDSDW�
PHQJKHPDW� GDUL� SXSXN�� ELELW� GDQ� REDW�REDWDQ�
PDND�ELD\D�SURGXNVL�GDSDW�GLWXUXQNDQ��

%XGLGD\D� NHQWDQJ�PHQJDODPL� SDVDQJ� VXUXW�
GDODP�SURGXNVL��3HQDQDPDQ�NHQWDQJ�VHFDUD�WHUXV�
PHQHUXV� DNDQ� PHQJDNLEDWNDQ� KDVLO� SURGXNVLQ\D�
DNDQ� WXUXQ�� +DVLO� SHQHOLWLDQ� WLDS� UHVSRQGHQ� DNDQ
EHUEHGD� VHVXDL� GHQJD� OXDV� ODKDQ�� %HUGDVDUNDQ�
KDVLO� SHQHOLWLDQ� KDVLO� SDQHQ� NHQWDQJ� � SDOLQJ�
UHQGDK� NXUDQJ� ������� NJ�� VHGDQJNDQ� SDOLQJ�
EDQ\DN� NXUDQJ� GDUL� ������� NJ� �� +DVLO� SDQHQ�
NHQWDQJ� DNDQ� GLWHQWXNDQ� GHQJDQ� MXPODK� SDQHQ�
GDQ� NXDOLWDV� NHQWDQJ�� -XPODK� SDQHQ� \DQJ� WLQJJL��
GHQJDQ�NXDOLWDV�NHQWQJ�\DQJ�WLQJJL��GLGXNXQJ�ROHK��
KDUJD�NHQWDQJ�\DQJ�WLQJJL�GL�SDVDUDQ�DNDQ�VDQJDW�
PHPEDQWX�SHUROHKDQ�NHXQWXQJDQ�SHWDQL��

%HVDUQ\D� NHXQWXQJDQ� GLSHUROHK� GDUL�
SHQJXUDQJDQ� DQWDUD� KDVLO� SDQHQ� GHQJDQ� ELD\D�
SURGXNVL�NHQWDQJ��WHQWXQ\D NHXQWXQJDQ�MXJD�DNDQ�
GLSHQJDUXKL�ROHK�MXPODK�SDQHQ�GDQ�KDUJD�NHQWDQJ�
GL� SDVDUDQ�%HUGDVDUNDQ� � SHQHOLWLDQ� KDVLO� \DQJ�
GLSHUROHK� � NHXQWXQJDQ� SHWDQL� � NHQWDQJ� � SDOLQJ�
UHQGDK� 5S� � ����������� $UWLQ\D� SHWDQL� PHUXJL�
DNLEDW� JDJDO� SDQHQ�� +DVLO� \DQJ� GLSHUROHK� WLGDN�
VHVXDL� GHQJDQ� ELD\D�SURGXNVL�� .HJDJDODQ� SDQHQ�
ELVD� GLVHEDENDQ� ROHK� EDQ\DN� IDNWRU� \DLWX�
VHUDQJDQ�KDPD�XODW��MDPXU�\DQJ�DNDQ�PHQ\HUDQJ�
GDXQ�� VHKLQJJD� WLGDN� ELVD� PHODNXNDQ� NHJLDWDQ�
IRWRVLQWHVLV�� DNLEDW� NHQWDQJ� WLGDN� GDSDW� WXPEXK�
EHVDU�NHUGLO�

%HUGDVDUNDQ� KDVLO SHQHOLWLDQ� NHXQWXQJDQ�
\DQJ�SDOLQJ�EHVDU�53�������������.HXWXQJDQ� LQL�
GLSHUROHK� GDUL� OXDV� ODKDQ� \DQJ� ���� KD� WHWDSL�
PHQJKDVLONDQ� KDVLO� SDQHQDQ� \DQJ� PHPLOLNL�
NXOLDWDV� EDJXV� �$�%��� GDQ� KDUJD� GLSDVDUDQ� MXJD�
WLQJJL��6HKLQJJD�GHQJDQ�SURGXNWLILWDV�WLQJJL�SHWDQL�
PHPLOLNL� NHVHPSDWDQ� XQWXN� PHQDPEDK� LQYHVWDVL�
GDODP� ELGDQJ� SHUWDQLDQ�� � 'HQJDQ� NHXQWXQJDQ�
WLQJJL��PDND�GDODP�ZDNWX������EXODQ�SHWDQL�GDSDW�
PHQJJXQDNDQ� KDVLO� NHXQWXQJDQQ\D� XQWXN�
NHSHUOXDQ�KLGXS��.HFHQGHUXQJDQ�XQWXN�NRQVXPWLI��
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VHSHUWL�SHVWD�NHQGXUL�VHKDUXVQ\D� WLGDN�GLODNXNDQ��
-LND� SDQHQ� JDJDO� VHPHVWLQ\D� SHWDQL� PHPLOLNL�
FDGDQJDQ�PRGDO��,QYHVWDVL�\DQJ�GLVDUDQNDQ�GDSDW�
GLODNXNDQ� PLVDOQ\D� GHQJDQ� PHPEHOL� SHUKLDVDQ��
PHQDEXQJ��PHPEHOL� NHQGDUDDQ�� 6HKLQJJD� NHWLND���
NRQGLVL� WLGDN� PHPXQJNLQNDQ� SHWDQL� ELVD� FHSDW�
PHQMXDOQ\D�

%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�5&�UDWLR�SDOLQJ�
UHQGDK� \DLWX� ������ 7HUGDSDW� GXD� SHWDQL� \DQJ�
PHQJDODPL�NHJDJDODQ�SDQHQ��VHKLQJJD�5&�5DWLR�
GLEDZDK� ��� .HJDJDODQ� LQL� GLVHEDENDQ� WHUNHQD�
VHUDQJDQ� KDPD� XODW� GDQ� MDPXU�� \DQJ� PHQ\HUDK�
EDWDQJ� GDQ� GDXQ�� VHKLQJJD� XPEL� WLGDN�
EHUNHPEDQJ�NHUGLO�� � +DVLO� SHQHOLWLDQ� PHQXQMXNDQ��
5&�UDWLR�SDOLQJ�WLQJJL�\DLWX�������

$UWLQ\D� EDKZD� NHXQWXQJDQ� \DQJ� GLSHUROHK�
SHWDQL�KDPSLU���NDOL��GDUL�PRGDO�\DQJ�GLNHOXDUNDQ��
'HQJDQ� ZDNWX� SDQHQ� ���� EXODQ� SHWDQL� NHQWDQJ�
GDSDW�PHPSHUROHK�KDVLO�\DQJ�PDNVLPDO��5DWD�UDWD�
5&� \DLWX� ����� OHELK� DUWLQ\D� SHWDQL� NHQWDQJ�
PHPSHUROHK� KDVLO� VHSDUXK� GDUL� PRGDO� \DQJ�
GLNHOXDUNDQ��'HQJDQ�5&�UDWLR���SHWDQL�WLGDN�DNDQ�
GDSDW� DSDXQ�� DUWLQ\D� PRGDO� \DQJ� GLNHOXUNDQ�
GHQJDQ� KDVLOQ\D� VDPD�� VHKLQJJD� WLGDN� GLSHUROHK�
NHXQWXQJDQ� DSDSXQ�� 'HQJD� 5DWD�UDWD� 5&� UDWLR�
���� PDND� SHWDQL� PDVLK� GDSDW� PHODQMXWNDQ�
NHJLDWDQ� GHQJDQ� PHPSHUKDWLNDQ� EDQ\DN� KDO��
6HSHUWL� GDODP� SHPLOLKDQ� ELELW� \DQJ� XQJJXO��
SHPHOLKDUDQ� WDQDPDQ� WHUKDGDS� VHUDQJDQ� KDPD�
GDQ�MDPXU�VHKLQJJD�DNDQ�GLKDVLONDQ�NHQWDQJ�\DQJ�
VXSHU� NXDOLWDVQ\D�� 3HQDQDPDQ� VHOLQJDQ�URWDVL�
WDQDPDQ�MXJD�GLSHUOXNDQ�VXSD\D�WDQDK�WLGDN�MHQXK�
GHQJDQ�XQVXU�KDUD�\DQJ�VDPD�

.(6,038/$1
%HUGDVDUNDQ� SHQHOLWLDQ� IDNWRU� \DQJ�

PHPSHQJDUXKL� KDVLO� SHQHQ� WDQDPDQ� NHQWDQJ� GL�
GDHUDK� SHQHOLWLDQ� GDUL� WDEHO� GLSHUROHK� QLODL� U�
VTXDUH�VHEHVDU�������\DQJ�DUWLQ\D�VHEHVDU�������
KDVLO� SDQHQ� GLSHQJDUXKL� ROHK� SHPLOLKDQ� ELELW���
SXSXN� NDQGDQJ�� SXSXN� =$�3XSXN� .&��
SHQJJJXQDDQ� SHVWLVLGD�� � SHQJJXQDDQ� IXQJLVLGD�
GDQ� SHQJJXQDDQ� WHQDJD� NHUMD� \DQJ� WHUDPSLO��
)DNWRU� \DQJ� WLGDN� PHPSHQJDUXKL� KDVLO� SURGXNVL�

NHQWDQJ� \DLWX� OXDV� ODKDQ�� SHQJJXQDDQ� SXSXN�
763��13.��

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� UDWD�UDWD� 5&�
\DLWX� ���� DUWLQ\D� VHFDUD� UDWD�UDWD� EXGLGD\D�
NHQWDQJ� GL� GDHUDK� SHQHOLWLDQ� OD\DN� GLODNXNDQ��
5HVSRQGHQ� PHQGDSDWNDQ� NHXQWXQJDQ� KDPSLU�
VHSDUXK� GDUL� PRGDO� \DQJ� GLNHOXDUNDQ�� 8QWXN�
PHQLQJNDWNDQ� NHXQWXQJDQ� UHVSRQGHQ�� GHQJDQ�
FDUD�PHQHNDQ�ELD\D�SURGXNVL�GDUL�SHPEHOLDQ�ELELW��
SHQJXQDDQ�SXSXN�GDQ�SHPEHUDQWDVDQ�KDPD��-LND�
ELD\D� SURGXNVL� GLWHNDQ� PDND� DNDQ� GDSDW�
PHPEHULNDQ� NHXQWXQJDQ� EDJL� SHWDQL�� 3HUOXQ\D�
MXJD�SHUJLOLUDQ� WDQDPDQ�XQWXN�PHQJKLQGDUL� WDQDK�
\DQJ� MHQXK� DJDU� XQVXU� KDUD� WHWDS� WHUMDJD� GDQ�
SURGXNWLILWDV�WLQJJL�

'$)7$5�3867$.$
%RHGLRQR�� ������ (NRQRPL� 0LNUR )DNXOWDV�

(NRPRPL� 8QLYHUVLWDV� *DGMDK� 0DGD��
<RJ\DNDUWD��

0DVUL� 6LQJDULPEXQ�� ������0HWRGH� 3HQHOLWLDQ�
6XUYHL��/3�(6��-DNDUWD��

0XE\DUWR�� ������ 3HQJDQWDU� (NRQRPL�
3HUWDQLDQ�� /HPEDJD� 3HQHOLWLDQ��
3HQGLGLNDQ� GDQ� 3HQHUDQJDQ� (NRQRPL�
GDQ�6RVLDO��-DNDUWD��

6XKDUVLPL� $ULNXQWR�� ������ 3URVHGXU� 3HQHOLWLDQ�
6XDWX�3HQGHNDWDQ�3UDNWLN��37�5LQHNH�&LSWD��
-DNDUWD

6XQDUMRQR�� +�+�� ������ %HUWDQDP� ��� -HQLV�
6D\XUDQ��3DQHEDU�6ZDGD\D��-DNDUWD��

6XWD\D�� 5��*�� *UXEEHQ�� GDQ� +�� 6XWDUQR��
������ 3HGRPDQ� %HUWDQDP� 6D\XUDQ�
'DWDUDQ� 5HQGDK�� 8*0� 3UHVV��
<RJ\DNDUWD��

8VPDQ�5LDQVH�0�6�� $EGL� ��0HWRGRORJL� 3HQHOLWLDQ�
6RVLDO� GDQ� (NRQRPL� 7HRUL� GDQ� $SOLNDVL��
$OIDEHWD������

����������� &DUD�%XGL�7DQDPDQ�.HQWDQJ�\DQJ�%HQDU
KWWSV���EDWDYLDUHORDG�ZRUGSUHVV�FRP���GL
$NVHV�WDQJJDO����0DUHW������MDP������

$ODPWDQL��%XGLGD\D�NHQWDQJ�GL�GDWDUDQ�WLQJJL �
DODPWDQL�FRP� GL�$NVHV�WDQJJDO����0DUHW�
�����MDP������
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