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&RQWLQXRXV�DYDLODELOLW\�RI�ZDWHU�DV�D�EDVLF�UHTXLUHPHQW�IRU�VXUYLYDO�DQG�IRU�WKH�SXUSRVHV�

RI� SURGXFWLRQ� VR� QHHG� WR� EH� PDLQWDLQHG�� 7KH� DYDLODELOLW\� RI� ZDWHU� UHVRXUFHV� LV� VWURQJO\�
LQIOXHQFHG� E\� HQYLURQPHQWDO� DQG� QDWXUDO� UHVRXUFH�PDQDJHPHQW� LV� GRQH� E\� KXPDQV� :DWHU�
UHVRXUFH� FRQVHUYDWLRQ� HIIRUWV� WKURXJK� WKH� LQFUHDVHG� UROH� RI� WKH� SDUWLHV� LV� H[SHFWHG�
VXVWDLQDELOLW\�RI�ZDWHU�FDQ�EH�PDLQWDLQHG��7KH� UHVHDUFK�REMHFWLYH� LV� WR� IRUPXODWH�D�PRGHO�RI�
FRQVHUYDWLRQ�RI�ZDWHU�UHVRXUFHV�DQG�HIIRUWV�QHHGHG�IRU�ZDWHU�VXVWDLQDELOLW\�FDQ�EH�PDLQWDLQHG��
'DWD�ZHUH�FROOHFWHG�XVLQJ�TXHVWLRQQDLUHV�DQG�LQWHUYLHZV��DQG�WKHQ�DQDO\]HG�GHVFULSWLYHO\�E\�
XVLQJ�D�WHFKQLTXH�$+3��$QDO\WLFDO�+LHUDUFK\�3URFHVV���

7KH� UHVXOWV� RI� WKH� DQDO\VLV� ZLWK� $+3� WHFKQLTXH� VKRZHG� WKDW� WKH� PDLQ� SULRULW\� RI� WKH�
DOWHUQDWLYH�VWUDWHJ\�RI�ZDWHU�UHVRXUFHV�FRQVHUYDWLRQ�DFWLYLWLHV� LV� WR�SUHVHUYH�ZDWHU�����������
7KH�HIIRUW� WR�SUHVHUYH�ZDWHU� LV� WHFKQLFDOO\�FLYLOLDQ�FRQVHUYDWLRQ��IRUHVW�DQG� ODQG�UHKDELOLWDWLRQ�
�5+/���FRQWURO�WKH�XVH�RI�ZDWHU��PDLQWHQDQFH�RI�ZDWHU�UHVRXUFHV�DQG�FRDFKLQJ�PHQWRULQJ�IRU�
FRPPXQLWLH�

.H\ZRUGV��6XVWDLQDEOH�ZDWHU� :DWHU�UHVRXUFH�FRQVHUYDWLRQ��$+3��3UHVHUYH�ZDWHU

3(1'$+8/8$1
6DODK� VDWX� VXPEHU� GD\D� DODP� \DQJ�

PHPLOLNL� SHUDQDQ� SHQWLQJ� EDJL VXPEHU�
NHKLGXSDQ�EDJL�PDQXVLD�GDQ�PDKOXN�KLGXS�
ODLQQ\D DGDODK� DLU�� 3HQJHORODDQ� VXPEHU�
GD\D� DODP� GDQ� OLQJNXQJDQ� WHQWXQ\D� DNDQ�
PHPSHQJDUXKL� NHWHUVHGLDDQ� DLU��
3HQJHORODDQ� VXPEHU� GD\D� DODP� GDQ�
OLQJNXQJDQ� VDDW� LQL� GDQ�PDVD�PHQGDWDQJ�
DNDQ� PHQJKDGDSL� WDQWDQJDQ� \DQJ� VXOLW��
NDUHQD� WHUMDGLQ\D� SHUXEDKDQ� LNOLP� JOREDO��
DNWLYLWDV� PD QXVLD� WHUKDGDS� SHPDQIDDWDQ�
ODKDQ� \DQJ� PHQJDNLEDWNDQ� SHUXEDKDQ�
IXQJVL� � ODKDQ� 3HUXEDKDQ� WXWXSDQ� ODKDQ�
PHPLOLNL� KXEXQJDQ
\DQJ� HUDW� WHUKDGDS� SHUXEDKDQ� LNOLP�
WHUXWDPD� FXUDK� KXMDQ� � �,JEDZXD�� GNN���
����� �� =HSSHO�� GNN������� �� $VQHU�� GNN���
����� $VGDN����������

3HQJXEDKDQ� EHQWDQJ� DODP�� EHQWXN�
ODKDQ� GDQ� SHPDQIDDWDQ� ODKDQ DNDQ�
PHPSHQJDUXKL� VLVWHP� KLGURORJL�� KDO� LQL�

EHUNDLWDQ� GHQJDQ� EHVDU�NHFLOQ\D� DOLUDQ�
SHUPXNDDQ� �UXQRII�� VHEDUDQ�� MXPODK� GDQ�
NXDOLWDV� DLU�� FDGDQJDQ�� SHPDVXNDQ� NH�
WDQDK� GDQ� OLPSDVDQ�� $LU� KXMDQ� DGD� \DQJ�
ODQJVXQJ� PHQJDOLU� GL� DWDV� SHUPXNDDQ�
WDQDK� GDQ� DGD� \DQJ� PHUHVDS� NH� GDODP�
WDQDK�� � GLPDQD� SDGD� WLQJNDW� NHOHPEDEDQ�
WHUWHQWX� DLU� WHUVHEXW� DNDQ� NHOXDU� ODJL� NH�
SHUPXNDDQ� WDQDK� �VXEVXUIDFH� IORZ� GDQ�
DGD� \DQJ� ODQJVXQJ� PHQJDOLU� NH� VXQJDL�
VHEDJDL EDVH� IORZ �2QJNRVRQJR�� ������
/LX�� ������ 3HQJXEDKDQ� EHQWDQJ� DODP��
EHQWXN� ODKDQ GDQ� SHPDQIDDWDQ� ODKDQ�
ELDVDQ\D� GLDNLEDWNDQ� ROHK� DNWLYLWDV�
PDQXVLD�

+XEXQJDQ� DQWDUD� DNWLYLWDV� PDQXVLD�
GHQJDQ� NRQGLVL� VXPEHUGD\D DODP�
WHUXWDPD� DLU� VDQJDW� HUDW� �,UDZDQ�� GNN���
������ 0XWD¶DOL�� ������ /LX� GDQ� <DQLQJ��
������ *LOEHUW�� ������� /DMX� SHUWXPEXKDQ�
SHQGXGXN� DNDQ� PHQ\HEDENDQ� NHEXWXKDQ�
VXPEHUGD\D� DLU� VHPDNLQ� PHQLQJNDW�� SROD�
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SHPDQIDDWDQ� ODKDQ� WHUXWDPD� XQWXN�
SHUVDZDKDQ� VDQJDW� PHPEXWXKNDQ DLU��
DNWLYLWDV� SHUXEDKDQ� WDQDPDQ� KXWDQ�
PHQMDGL� WDQDPDQ� SHUWDQLDQ� \DQJ�
PHQ\HEDENDQ� NHPDPSXDQ� WDQDK� XQWXN�
PHQ\LPSDQ�DLU� VHPDNLQ�EHUNXUDQJ� �,QGUD��
������5DFKPDW��������6LKLWH����������

'DQDX�7RED�VHEDJDL�GDQDX� WHUEHVDU�
GL� ,QGRQHVLD� �r ����������� KD��� PHPLOLNL�
VXPEHU�GD\D�DLU�\DQJ�GLPDQIDDWNDQ�XQWXN
EHUEDJDL� VHNWRU�� +DO� LQL� PHQJJDPEDUNDQ�
EDKZD� NHWHUVHGLDDQ� DLU� 'DQDX� 7RED�
PHPHJDQJ� SHUDQDQ� SHQWLQJ� EDLN� EDJL�

NHODQJVXQJDQ� NHKLGXSDQ�� MXJD� EDJL�
NHPDMXDQ� SHUHNRQRPLDQ GDHUDK� GL�
6XPDWHUD� 8WDUD�� 6DODK� VDWX� 6XE� '$6�
\DQJ� PDVLK� EHUIXQJVL� VHEDJDL�
SHQ\XPEDQJ� DLU� VHFDUD� SHUPDQHQ�
�VHSDQMDQJ� WDKXQ��NH�'DQDX�7RED�DGDODK�
6XE�'$6�$HN�6LODQJ� �/RHELV�� �������6XE�
'$6� $HN� 6LODQJ� PHPLOLNL� OXDV� ����������
KD� MXJD�PHPLOLNL�QLODL� VWUDWHJLV�� NDUHQD�DLU�
GDUL� VXQJDL� WHUVHEXW� GLPDQIDDWNDQ� XQWXN�
LQGXVWUL� 3HPEDQJNLW� /LVWULN 7HQDJD� 0LNUR
+LGUR��3/70+��GHQJDQ�NDSDVLWDV�SURGXNVL�
OLVWULN�VHEHVDU�����.:K�

*DPEDU����3HWD�6XE�'$6�$HN�6LODQJ
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8SD\D� XQWXN� PHPSHUWDKDQNDQ�
NHEHUODQMXWDQ� DGDODK� PHODOXL� NHJLDWDQ�
NRQVHUYDVL� VXPEHUGD\D� DLU�
�6XGDUPDGML�GNN��� ������ 0DUJDQLQJUXP��
������ $UV\DG�� ������� 0HQXUXW� .RGRDWLH�
GDQ�5RHVWDP� �������� NHJLDWDQ� NRQVHUYDVL�
VXPEHUGD\D� DLU� WHUGLUL� GDUL� �� �WLJD��
NHJLDWDQ�SRNRN��\DLWX����SHUOLQGXQJDQ�GDQ�
SHOHVWDULDQ� VXPEHUGD\D DLU�� ���
SHQJDZHWDQ� DLU� GDQ� ��� SHQJHORODDQ�
NXDOLWDV�DLU�GDQ�SHQJHQGDOLDQ�SHQFHPDUDQ�
DLU� 'XNXQJDQ� GDQ� SHUDQ� SDUWLVLSDVL� GDUL�
EHUEDJDL� SLKDN� EDLN�� SHPHULQWDK�� GXQLD�
XVDKD�� OHPEDJD� SHUJXUXDQ� WLQJJL� GDQ�
NHORPSRN� PDV\DUDNDW� VDQJDW� GLEXWXKNDQ�
GDODP� PHQMDJD� NHOHVWDULDQ� VXPEHUGD\D�
DLU� PHODOXL� NHJLDWDQ� NRQVHUYDVL�
�6XGDUPDGML�GNN��������-RQVVRQ��������

3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�
PHUXPXVNDQ PRGHO� NRQVHUYDVL�
VXPEHUGD\D� DLU� GDQ� XSD\D�XSD\D� \DQJ�
GLEXWXKNDQ� DJDU� NHEHUODQMXWDQ DLU� GL� 6XE�
'$6�$HN�6LODQJ�GDSDW�GLSHUWDKDQNDQ�

0(72'2/2*,�3(1(/,7,$1
.HWHUVHGLDDQ� DLU� GDUL� ZDNWX� NH�

ZDNWX� DNDQ�PHQMDGL� SHUPDVDODKDQ� NHWLND�
NHEXWXKDQ�DLU�WHUXV�PHQLQJNDW��VHGDQJNDQ�
SHQ\HGLDDQ� DLU� WHWDS� GDQ FHQGHUXQJ�
PHQXUXQ� NDUHQD� NHPDPSXDQ� DODP�
PHQDKDQ� DLU� VHPDNLQ� EHUNXUDQJ� 8SD\D
XQWXN� PHQMDJD� NHVLQDPEXQJDQ�
NHWHUVHGLDDQ� DLU DGDODK� PHODOXL NHJLDWDQ�
NRQVHUYDVL� VXPEHUGD\D� DLU�� .HJLDWDQ�
NRQVHUYDVL� VXPEHU� GD\D� DLU� WHUGLUL� GDUL� ��
�WLJD�� SRNRN� NHJLDWDQ� � XWDPD�� \DLWX�
SHUOLQGXQJDQ�GDQ�SHOHVWDULDQ�VXPEHUGD\D
DLU�� SHQJDZHWDQ� DLU� GDQ� SHQJHORODDQ�
NXDOLWDV� DLU� VHUWD� SHQJHQGDOLDQ�
SHQFHPDUDQ� DLU�� 3HPLOLKDQ� DWDX�

SHQHQWXDQ� PRGHO� NHJLDWDQ� NRQVHUYDVL�
VXPEHU� GD\D� DLU� DGDODK� GHQJDQ�
PHQJJXQDNDQ� PHWRGH� $QDO\WLFDO�
+LHUDUFK\�3URFHVV��$+3��

3DUD�SLKDN�\DQJ�GLSLOLK�DGDODK�\DQJ�
PHPDKDPL� NRQGLVL� 6XE� '$6� 6LODQJ� GDQ�
PHPLOLNL� SHQJHWDKXDQ� WHUKDGDS� NHJLDWDQ�
NRQVHUYDVL�VXPEHUGD\D�DLU��VHSHUWL� LQWDQVL�
SHPHULQWDK�� GXQLD� XVDKD�� SHUJXUXDQ�
WLQJJL�� OHPEDJD� VZDGD\D� PDV\DUDNDW�
�/60�� GDQ� PDV\DUDNDW� SHWDQL�� 6DVDUDQ�
PDQXVLD�\DQJ�PHQMDGL� LQSXW�XWDPD�GDODP�
SHQHOLWLDQ� DGDODK� WHUGLUL� GDUL� NHORPSRN�
3HPHULQWDK� �SHPHULQWDK� SXVDW� GDQ
SHPHULQWDK� GDHUDK��� NHORPSRN� GXQLD�
XVDKD�� NHORPSRN� SHUJXUXDQ� WLQJJL� GDQ�
NHORPSRN�PDV\DUDNDW��3HUDQ�GDUL�PDVLQJ�
PDVLQJ� NHORPSRN� WHUVHEXW� WHUKDGDS�
NHWHUVHGLDDQ�DLU�DGDODK�VHEDJDL�EHULNXW��
D� .HORPSRN�3HPHULQWDK�DGDODK�NHORPSRN�

\DQJ� PHPLOLNL� NHZHQDQJDQ� SHPEXDW�
NHELMDNDQ� SHPEDQJXQDQ� \DQJ�
EHUNDLWDQ�GHQJDQ�NHWHUVHGLDDQ�DLU�

E� .HORPSRN�'XQLD�8VDKD�DGDODK�VHEDJDL�
NHORPSRN� \DQJ� PHQIDDWNDQ� GDQ�
PHPSHQJDUXKL�NHWHUVHGLDDQ�DLU�

F� .HORPSRN� 3HUJXUXDQ� 7LQJJL� DGDODK�
VHEDJDL� NHORPSRN� \DQJ� PHPLOLNL� LOPX�
SHQJHWDKXDQ� GDQ� WHNQRORJL� GDODP�
PHQMDJD�NHWHUVHGLDDQ�DLU��

G� .HORPSRN� 0DV\DUDNDW� �/60� GDQ�
PDV\DUDNDW� SHWDQL�� DGDODK� VHEDJDL�
NHORPSRN� \DQJ� PHPDQIDDWNDQ�
NHWHUVHGLDDQ� DLU�� PHPDQWDX�
SHPEDQJXQDQ� \DQJ� EHUNDLWDQ� GHQJDQ�
NHWHUVHGLDDQ� DLU� GDQ� PHPSHQJDUXKL�
NHWHUVHGLDDQ�DLU�

.HUDQJND� SHPLNLUDQ� SHQHOLWLDQ� VHSHUWL�
WHUOLKDW�SDGD�JDPEDU�EHULNXW�

02'(/�.216(59$6,�680%(5'$<$�$,5�6(%$*$,�83$<$�0(03(57$+$1.$1�
.(%(5/$1-87$1�$,5�',�68%�'$6�$(.�6,/$1*��,UZDQ�9DOHQWLQXV�6LKRWDQJ��
6XGDUPDGML� ,J�/�6HW\DZDQ�3XUQDPD��0��%DLTXQL



�

*DPEDU�����.HUDQJND�3HPLNLUDQ�6WUDWHJL�.RQVHUYDVL�6XPEHUGD\D�$LU�
GHQJDQ 0HQJJXQDNDQ�0RGHO�$+3

3HQHOLWLDQ� GLODNVDQDNDQ� VHODPD�
HPSDW� EXODQ� VHMDN� -XOL� ����� KLQJJD�
2NWREHU�������/RNDVL�SHQHOLWLDQ�DGDODK�GL�
6XE� '$6� $HN� 6LODQJ�� '7$� 'DQDX� 7RED��
3URSLQVL� 6XPDWHUD� 8WDUD� 6HFDUD�
JHRJUDILV� 6XE� '$6� $HN� 6LODQJ� WHUOHWDN�
SDGD� NRRUGLQDW� �����¶��´� /8� VDPSDL�
GHQJDQ �����¶��´� /8� GDQ� �����¶��´� %7�
VDPSDL� GHQJDQ� �����¶��´� %7� 'LVDPSLQJ�
LWX�6XE�'$6�$HN�6LODQJ�EHUDGD�GL����GXD��
NDEXSDWHQ� \DLWX� .DEXSDWHQ� +XPEDQJ�
+DVXQGXWDQ� �+XPEDKDV�� GDQ� .DEXSDWHQ�
6DPRVLU�

-HQLV�GDWD�\DQJ�GLNXPSXONDQ�DGD���
�GXD�� MHQLV� \DLWX� GDWD� SULPHU� GDQ� GDWD�
VHNXQGHU�� 3HQJXPSXODQ� GDWD� SULPHU�

GLODNXNDQ� PHODOXL� ZDZDQFDUD� PHQGDODP�
WHUKDGDS� SDUD� SLKDN� �3HPHULQWDK�� 'XQLD�
8VDKD�� /60�� 3HUJXUXDQ� 7LQJJL� GDQ�
0DV\DUDNDW� \DQJ� WHUNDLW� GHQJDQ�
NRQVHUYDVL� VXPEHU� GD\D� DLU�� � 6HGDQJNDQ�
SHQJXPSXODQ� GDWD� VHNXQGHU� EHUXSD� GDWD�
LNOLP� �FXUDK�KXMDQ���GDWD�GHELW� VXQJDL�GDQ�
GDWD� NHSHQGXGXNDQ \DQJ� GLSHUROHK� GDUL�
EHUEDJDL� LQVWDQVL� VHSHUWL� %0.*�� %DODL�
:LOD\DK�6XQJDL GDQ�%36�

3URVHGXU� SHQHOLWLDQ� GDQ�
SHQJXPSXODQ�GDWD�PHOLSXWL��
�� 3HQJDPDWDQ� ODSDQJDQ� NRQGLVL�

NHWHUVHGLDDQ� DLU� GL 6XE� '$6� $HN�
6LODQJ�
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�� 3HQJLVLDQ� NXLVLRQHU� \DQJ� GLEXDW�
EHUGDVDUNDQ� NDLGDK� $+3�� GLPDQD�
SHUWDQ\DDQQ\D� VHFDUD� NHVHOXUXKDDQ�
WHUNDLW� GHQJDQ� NHJLDWDQ� NRQVHUYDVL�
VXPEHUGD\D�DLU �6'$��

�� :DZDQFDUD�VHFDUD�PHQGDODP�GHQJDQ�
SDUD� SLKDN WHUSLOLK� \DQJ� GLDQJJDS�

PHQJHWDKXL� GDQ� PHPDKDPL� NHJLDWDQ�
NRQVHUYDVL� 6'$� \DQJ� GLEXWXKNDQ�
XQWXN� PHPSHUWDKDQNDQ� NHEHUODQMXWDQ�
DLU� GL� 6XE� '$6� $HN� 6LODQJ� -XPODK�
UHVSRQGHQ� PDVLQJ�PDVLQJ� NHORPSRN�
GDSDW�GLOLKDW�SDGD�7DEHO���

7DEHO����-XPODK�5HVSRQGHQ�0DVLQJ�PDVLQJ�.HORPSRN
1R� .HORPSRN�5HVSRQGHQ -XPODK�5HVSRQGHQ��2UDQJ�
�� 3HPHULQWDK

� 3HPHULQWDK�3XVDW
� 3HPHULQWDK�3URSLQVL
� 3HPHULQWDK�.DE�+XPEDKDV
� 3HPHULQWDK�.DE��6DPRVLU

�
�
�
�

�� 'XQLD�XVDKD
� 37��3/1
� 37��73/

�
�

�� 3HUJXUXDQ�7LQJJL �
�� 0DV\DUDNDW�

� 0DV\DUDNDW�'HVD
� )RUXP�'$6�$VDKDQ�7RED �/60�

���
�

-XPODK�5HVSRQGHQ ���

6LVWHP�$QDO\WLFDO�+LHUDUFK\�3URFHVV
�$+3�� \DQJ� GLNHPEDQJNDQ� ROHK� 7KRPDV�
/�� 6DDW\� DGDODK� VHEXDK� SHQGHNDWDQ�
SHQJDPELODQ� NHSXWXVDQ� \DQJ� GLUDQFDQJ�
XQWXN� PHPEDQWX� PHQ\HOHVDLNDQ�
SUREOHPDWLND� GHQJDQ� NULWHULD� \DQJ� VDQJDW�
NRPSOHNV� GHQJDQ� FDUD PHQJKLPSXQ�
SHUVHSVL�RUDQJ�\DQJ�EHUKXEXQJDQ�VDQJDW�
HUDW�GHQJDQ�SHUPDVDODKDQ�WHUWHQWX�VHFDUD�
UDVLRQDO� PHODOXL� VXDWX� SURVHGXU� XQWXN�
VDPSDL� SDGD� VXDWX� VNDOD� SUHIHUHQVL� GDUL
EHUEDJDL� DOWHUQDWLI �(WKLND�� GNN��� ������
3DUN��������.LP��GNN���������0HWRGH $+3��
PHQJKDVLONDQ� DOWHUQDWLI� NHSXWXVDQ� WHUEDLN�
\DQJ� EHUGDVDUNDQ� SHQHWDSDQ� SULRULWDV�
NHELMDNDQ� EHUGDVDUNDQ UDVLRQDO� SHUVHSVL�
RUDQJ��

3HQJDPELODQ� NHSXWXVDQ� \DQJ�
SULRULWDV� GHQJDQ� PHQJJXQDNDQ� $+3�
DGDODK�PHPHUOXNDQ�SHQJXUDLDQ�NHSXWXVDQ�
GHQJDQ� EHEHUDSD� WDKDSDQ� �6DDW\�� �������
VHEDJDL�EHULNXW�
D� ,GHQWLILNDVL� PDVDODK�� $GDSXQ�

SHUPDVDODKDQ� GDODP� SHQHOLWLDQ� LQL�

DGDODK� EDJDLPDQD� PRGHO� NHJLDWDQ�
NRQVHUYDVL� VXPEHU� GD\D� DLU� \DQJ�
GLEXWXKNDQ� XQWXN� PHPSHUWDKDQNDQ�
NHEHUODQMXWDQ DLU� GL� 6XE� '$6� $HN�
6LODQJ�DJDU�WHWDS�EHUNHODQMXWDQ�

E� 0HQ\XVXQ� KLUDUNL� SULRULWDV� NHSXWXVDQ��
VHEDJDL� EHULNXW� � OHYHO� SHUWDPD� DGDODK�
IRNXV�� OHYHO� NHGXD� DGDODK� IDNWRU�IDNWRU�
\DQJ� PHPSHQJDUXKL�� OHYHO� NHWLJD�
DGDODK� DNWRU� \DQJ� EHUSHUDQ�� OHYHO�
NHHPSDW� DGDODK� � WXMXDQ� \DQJ� KHQGDN�
GLFDSDL� GDQ� OHYHO� NHOLPD� DGDODK�
DOWHUQDWLI�NHELMDNDQ�NHSXWXVDQ�VWUDWHJL��

F� 3HQHQWXDQ� WLQJNDW� NHSHQWLQJDQ� SDGD
VHWLDS� KLUDUNL� GHQJDQ� PHQJJXQDNDQ�
PDWULNV� NRPSDUDVL� EHUSDVDQJDQ��
0DWULNV� NRPSDUDVL� EHUSDVDQJDQ�
GHQJDQ� FDUD� PHPEDQGLQJNDQ� HOHPHQ�
\DQJ� VDWX� GHQJDQ� HOHPHQ� ODLQQ\D�
GDODP� � VDWX� OHYHO� VHFDUD� EHUSDVDQJDQ�
VHKLQJJD� GLSHUROHK� QLODL� NHSHQWLQJDQ�
GDUL� PDVLQJ�PDVLQJ� HOHPHQ �GLSHUROHK�
GDUL KDVLO�ZDZDQFDUD� ODQJVXQJ�GHQJDQ�
UHVSRQGHQ�
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7DEHO���� 6NDOD�3HUEDQGLQJDQ�VHFDUD�%HUSDVDQJDQ
,QWHQVLWDV�

.HSHQWLQJDQ
.HWHUDQJDQ 3HQMHODVDQ

� .HGXD�HOHPHQ�VDPD�SHQWLQJQ\D 'XD� HOHPHQ� PHPSXQ\DL� SHQJDUXK� \DQJ� VDPD� EHVDUQ\D�
WHUKDGDS�WXMXDQ

� (OHPHQ� \DQJ� VDWX� VHGLNLW� OHELK� SHQWLQJ� GDULSDGD�
HOHPHQ�ODLQQ\D

3HQJDODPDQ� GDQ� SHQLODLDQ� VHGLNLW� PHQ\RNRQJ� VDWX� HOHPHQ�
GLEDQGLQJNDQ�HOHPHQ�ODLQQ\D

� (OHPHQ�\DQJ�VDWX�OHELK�SHQWLQJ�GDULSDGD�HOHPHQ�\DQJ�
ODLQQ\D

3HQJDODPDQ� GDQ� SHQLODLDQ� VDQJDW� NXDW� PHQ\RNRQJ� VDWX�
HOHPHQ�GLEDQGLQJNDQ�HOHPHQ�ODLQQ\D

� 6DWX� HOHPHQ� MHODV� OHELK� PXWODN� SHQWLQJ� GDULSDGD�
HOHPHQ�ODLQQ\D

6DWX�HOHPHQ�\DQJ�NXDW�GLVRNRQJ�GDQ�GRPLQDQ�WHUOLKDW�GDODP�
SUDNWHN

� 6DWX� HOHPHQ� PXWODN� OHELK� SHQWLQJ� GDULSDGD� HOHPHQ�
ODLQQ\D

%XNWL� \DQJ� PHQGXNXQJ� HOHPHQ� \DQJ� VDWX� PHPLOLNL� WLQJNDW�
SHQHJDVDQ�WHUWLQJJL��\DQJ�PXQJNLQ�PHQJXDWNDQ�DWDV�HOHPHQ�
ODLQQ\D�

�������� 1LODL�QLODL� GLDQWDUD� NHGXD� SHUWLPEDQJDQ� \DQJ�
EHUGHNDWDQ

.RPSURPL�GLSHUOXNDQ�DQWDUD�GXD�SHUWLPEDQJDQ

.HEDOLNDQ -LND� DNWLYLWDV� L PHQGDSDW� VDWX� DQJND�GLEDQGLQJNDQ�GHQJDQ�DNWLYLWDV� M�PDND� M PHPSXQ\DL� QLODL� NHEDOLNDQQQ\D�
GLEDQGLQJDQ�GHQJDQ�L�

6XPEHU��6DDW\��������

G� .RQVLVWHQVL� /RJLV� DWDX� &RQVLVWHQF\�
,QGH[� �&,��� PHUXSDNDQ� LQGLNDWRU�
NRQVLVWHQVL� MDZDEDQ� DWDX� MXGJHPHQW
UHVSRQGHQ�GHQJDQ�UXPXV��

&,� ��=PD[�² Q����
�Q�² ���««««««��
��

6HODQMXWQ\D� $+3� PHQJXNXU� VHOXUXK�
NRQVLVWHQVL� SHQLODLDQ� GHQJDQ�
PHQJJXQDNDQ� &RQVLVWHQF\� 5DWLR�
�&5��GHQJDQ�UXPXV��

&5�  � &,� �� 5DQGRP�
&RQVLVWHQF\�
,QGH[«««««««««����
��

1LODL�&5�VHEDLNQ\D� WLGDN�!������ MLND�
OHELK� PDND� SHQLODLDQ� GLODNXNDQ�
VHFDUD�UDQGRP�GDQ�SHUOX�GLSHUEDLNL�

H� +DVLO� SHQLODLDQ� GDUL� VHWLDS� WDKDSDQ�
\DQJ�GLWXQMXNNDQ�ROHK�QLODL�ERERW�DWDX�
VNDOD� SULRULWDV� \DQJ� SDOLQJ� WLQJJL�
DGDODK� PHUXSDNDQ� HOHPHQ�IDNWRU�
\DQJ� SDOLQJ� PHQHQWXNDQ� GDODP�
PHQFDSDL�WXMXDQ�
3HQHQWXDQ� PRGHO� NRQVHUYDVL�

VXPEHU� GD\D� DLU� GLXUDLNDQ� NH� GDODP�
EHQWXN�KLUDUNL�\DQJ�WHUGLUL�GDUL���NRPSRQHQ�
IRNXV��OHYHO����DGDODK�NHJLDWDQ�NRQVHUYDVL�
VXPEHU�GD\D�DLU��NRPSRQHQ�IDNWRU��OHYHO����
\DLWX� SHUHQFDQDDQ�� LPSOHPHQWDVL��
SHODNVDQDDQ� GDQ� SHPDQWDXDQ� GDQ�

SHQJDZDVDQ�� NRPSRQHQ� DNWRU� �OHYHO� ���
\DLWX� SHPHULQWDK�� GXQLD� XVDKD��
PDV\DUDNDW�� /60�)RUXP� '$6� GDQ�
SHUJXUXDQ� WLQJJL�� NRPSRQHQ� WXMXDQ� \DQJ�
LQJLQ� GLFDSDL� �OHYHO� ��� \DLWX� NHOHVWDULDQ�
VXPEHU�GD\D�DLU��SHQLQJNDWDQ�SHQGDSDWDQ�
GDQ� SHUXEDKDQ� SROD� SLNLU� GDQ� NRPSRQHQ�
WHUDNKLU� DGDODK� NRPSRQHQ� DOWHUQDWLI�
VWUDWHJL�NHELMDNDQ� �OHYHO� ��� \DLWX�
SHUOLQGXQJDQ�GDQ�SHOHVWDULDQ�VXPEHUGD\D�
DLU�� SHQJDZHWDQ� DLU� GDQ� SHQJHORODDQ�
NXDOLWDV� GDQ� SHQJHQGDOLDQ� SHQFHPDUDQ�
DLU�

+$6,/�'$1�3(0%$+$6$1
.HDGDDQ�8PXP�/RNDVL

%HUGDVDUNDQ� PHWRGH� ,VRKLHW� 6XE�
'$6� $HN� 6LODQJ� PHPLOLNL� FXUDK� KXMDQ�
WDKXQDQ� UDWD�UDWD�GDUL� WDKXQ������± �����
���� WDKXQ�� DGDODK� VHEHVDU� ��������� PP��
VHGDQJNDQ� WLSH� LNOLP� PHQXUXW� 6FKPLGW�
)HUJXVRQ DGDODK�WHUPDVXN�7LSH�$��VDQJDW�
EDVDK�� .RQGLVL� NHPLULQJDQ� OHUHQJ� SDGD�
XPXPQ\D� FHQGHUXQJ� GDWDU�� \DLWX�
���������� KD� DWDX� ������� GDUL� WRWDO� OXDV�
6XE�'$6�$HN�6LODQJ�����������KD��KDO� LQL�
PHQJJDPEDUNDQ� EDKZD� SHOXDQJ� DLU�
WHULQILOWUDVL� NH� GDODP� WDQDK� OHELK� EHVDU��
-HQLV� SHQXWXSDQ� ODKDQ� GLGRPLQDVL� ROHK�
SHUWDQLDQ�ODKDQ�NHULQJ�VHOXDV����������KD�
��������� GDQ� KXWDQ� WDQDPDQ� LQGXVWUL�
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VHOXDV� ��������� KD� ���������� VHGDQJNDQ�
SHQXWXSDQ� ODKDQ� \DQJ� WHUNHFLO� DGDODK�
SHPXNLPDQ�VHOXDV�������KD����������/XDV�

PDVLQJ�PDVLQJ� SHQXWXSDQ� ODKDQ� VHFDUD�
WHUSHULQFL�GDSDW�GLOLKDW�SDGD�7DEHO ��

7DEHO ����-HQLV�3HQXWXSDQ�/DKDQ�GL�6XE�'$6�$HN�6LODQJ

6XPEHU���,QWHUSUHWDVL�3HWD�3HQXWXSDQ�/DKDQ�&LWUD�6DWHOLW�7DKXQ�����

.HWHUVHGLDDQ�$LU
+DVLO� SHQJXNXUDQ� VWDVLXQ� SHQJDPDW�

DUXV� VXQJDL� �63$6�� \DQJ� GLPLOLNL� ROHK�
%DODL� 6XQJDL� :LOD\DK� ,� 6XPDWHUD� 8WDUD��
PHQXQMXNNDQ� EDKZD� NHWHUVHGLDDQ� DLU�

SDGD� WDKXQ� ����� VDPSDL� ����� DGDODK�
EHUNLVDU�DQWDUD����������P��GHW�± ���������
P��GHW��\DQJ�VHFDUD�WHUSHULQFL�GDSDW�GLOLKDW�
SDGD�7DEHO ��

7DEHO �� 9ROXPH�.HWHUVHGLDDQ�$LU�GL�6XE�'$6�$HN�6LODQJ�7DKXQ������± ����

-$1 )(% 0$5 $35 0(, -81 -8/ $*7 6(3 2.7 123 '(6
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-XPODK�
�P��GHW�

7DKXQ
9ROXPH�$LU��P��GHW�

6XPEHU���%DODL�:LOD\DK�6XQJDL�,�3URSLQVL�6XPDWHUD�8WDUD

.HWHUVHGLDDQ� DLU� GL� 6XE� '$6� $HN�
6LODQJ� DSDNDK� PHQFXNXSL� DWDX� WLGDN�
GDSDW� GLSHUROHK� GHQJDQ� PHQMXPODKNDQ�
WRWDO� SHPDQIDDWDQ� DLU� EDLN� XQWXN�

NHEXWXKDQ� GRPHVWLN�� SDGL� VDZDK�PDXSXQ
LQGXVWUL� OLVWULN�� � 3HULQFLDQ� VWDQGDUG�
NHEXWXKDQ� DLU� XQWXN� VHWLDS� VHNWRU� GDSDW�
GLOLKDW�SDGD�7DEHO ��

7DEHO ��� 6WDQGDU�.HEXWXKDQ�$LU
1R� 6HNWRU .HEXWXKDQ�$LU .HWHUDQJDQ
�� 'RPHVWLN ���OLWHU�MLZD�KDUL ������P��MLZD�KDUL� 61,�1R����������������
�� 3HUWDQLDQ�3DGL�6DZDK ��OLWHU�GHWLN�KD �������P��GHWLN�KD� 61,�1R����������������
�� ,QGXVWUL�/LVWULN�����.:K ����P��GHWLN

%HUGDVDUNDQ�7DEHO ���WHUVHEXW�PDND�
GDSDW� GLSHUROHK� WRWDO� NHEXWXKDQ� DLU� SHU�

WDKXQQ\D�GL�6XE�'$6�$HN�6LODQJ��VHEDJDL�
EHULNXW��

1R� 5LQFLDQ /XDV��+D� 3HUVHQWDVH����

�� +XWDQ�/DKDQ�.HULQJ�6HNXQGHU �������� �����
�� +XWDQ�7DQDPDQ�,QGXVWUL �������� �����
�� 6HPDN�%HOXNDU �������� ����
�� 3HUWDQLDQ�/DKDQ�.HULQJ �������� �����
�� /DKDQ�7HUEXND ������ ����
�� 3HPXNLPDQ ����� ����
�� 6DZDK �������� ����

-XPODK ��������� ���

02'(/�.216(59$6,�680%(5'$<$�$,5�6(%$*$,�83$<$�0(03(57$+$1.$1�
.(%(5/$1-87$1�$,5�',�68%�'$6�$(.�6,/$1*��,UZDQ�9DOHQWLQXV�6LKRWDQJ��
6XGDUPDGML� ,J�/�6HW\DZDQ�3XUQDPD��0��%DLTXQL
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D� -XPODK� SHQGXGXN� SDGD� WDKXQ� ������
VHEDQ\DN� ������� MLZD�� VHKLQJJD� WRWDO�
NHEXWXKDQ�DLU�DGDODK��������MLZD�[������
P��MLZD�KDUL� [� ���� KDUL� DGDODK�
�����������P� SHU�WDKXQ�

E� /XDV� SDGL� VDZDK� DGDODK� ��������� KD�
GHQJDQ�ODPD�PXVLP�WDQDP�����KDUL�SHU�
WDKXQ��PDND�WRWDO�NHEXWXKDQ�DLU�DGDODK�
���������KD� [�������P��GHWLN�KD� [�����
KDUL�DGDODK�VHEDQ\DN���������������P�

SHU�WDKXQ�
F� .HEXWXKDQ� DLU� XQWXN� PHQJKDVLONDQ�

HQHUJL� OLVWULN� VHEHVDU� ����.:K� DGDODK�
VHEDQ\DN�����P��GHWLN�[��������GHWLN�[�
��� KDUL�� \DLWX� ������������ P� SHU�
WDKXQ�

6HKLQJJD�WRWDO�NHEXWXKDQ�DLU�DGDODK�
VHEDQ\DN� ��������������� P��� VHPHQWDUD�
YROXPH�DLU�\DQJ�WHUVHGLD�SDGD�WDKXQ������
PHQXUXW� 7DEHO ��� DGDODK� VHEDQ\DN�
��������� P��GHWLN� DWDX� ������������ P���
'DUL� SHUKLWXQJDQ� WRWDO� NHEXWXKDQ� DLU�
GLNXUDQJL�GHQJDQ�YROXPH�NHWHUVHGLDDQ�DLU�
PDND� NHWHUVHGLDDQ� DLU� GL� 6XE� '$6� $HN�
6LODQJ� PDVLK� VXUSOXV� VHEDQ\DN�
���������������P��

6WUDWHJL � .HELMDNDQ
8SD\D� PHQMDJD� NHWHUVHGLDDQ� DLU�

DJDU� GDSDW� EHUNHODQMXWDQ� DGDODK� PHODOXL�
NHJLDWDQ� NRQVHUYDVL� VXPEHUGD\D� DLU�
PHODOXL����WLJD��NHJLDWDQ�SRNRN��\DLWX��
D� 3HUOLQGXQJDQ� GDQ� SHOHVWDULDQ�

VXPEHUGD\D DLU� DGDODK� XSD\D�
SHQJDPDQDQ� VXPEHU� GD\D� DLU� GDUL�
NHUXVDNDQ�� EDLN� DNLEDW� WLQGDNDQ�
PDQXVLD� PDXSXQ� ROHK� GD\D� DODP��
VHKLQJJD� NHWHUVHGLDDQ� VXPEHU� GD\D�
DLU� WHWDS� WHUMDJD�VHVXDL�GHQJDQ� IXQJVL�
GDQ�PDQIDDWQ\D�

E� 3HQJDZHWDQ� DLU� DGDODK� XSD\D�
SHPHOLKDUDDQ� NHEHUDGDDQ� �VXPEHU��
GDQ�NHWHUVHGLDDQ�DLU�DWDX�NXDQWLWDV�DLU�
DJDU� WHUVHGLD� VHFDUD� EHUNHODQMXWDQ�
VHVXDL�GHQJDQ�IXQJVL�GDQ�PDQIDDWQ\D�

F� 3HQJHORODDQ� NXDOLWDV� GDQ�
SHQJHQGDOLDQ� SHQFHPDUDQ� DLU� DGDODK�
XSD\D� PHPSHUWDKDQNDQ� GDQ�
PHPXOLKNDQ� NXDOLWDV� DLU� \DQJ� PDVXN�

GDQ� EHUDGD� GL� VXPEHU�VXPEHU� DLU�
VHKLQJJD�GDSDW�GLPDQIDDWNDQ�
6WUDWHJL� NRQVHUYDVL� VXPEHUGD\D� DLU�

GHQJDQ� PHQJJXQDNDQ� DQDOLVLV� $+3�
DGDODK� GHQJDQ� PHPLOLK� HOHPHQ \DQJ�
PHPSXQ\DL� VNRU� WHUWLQJJL GDUL� VHWLDS� OHYHO�
GDUL� KLUDUNL� \DQJ� WHODK� GLVXVXQ PHQMDGL�
VNDOD� SULRULWDV�� GLPDQD� KDVLOQ\D� VHFDUD�
OHQJNDS�GDSDW�GLOLKDW�SDGD�*DPEDU����

)DNWRU� XWDPD� GDODP� SHODNVDQDDQ�
NHJLDWDQ� NRQVHUYDVL� VXPEHU� GD\D� DLU�
DGDODK� NHJLDWDQ� SHPDQWDXDQ� GDQ�
SHQJDZDVDQ�\DLWX�VHEHVDU����������������
OHELK� WLQJJL� GLEDQGLQJNDQ� GHQJDQ� IDNWRU�
SHUHQFDQDDQ� ������ GDQ�
LPSOHPHQWDVL�SHODNVDQDDQ� �������
3HPDQWDXDQ� GDQ� SHQJDZDVDQ� GLODNXNDQ�
NDUHQD� VXPEHU�VXPEHU� DLU� GDQ� SROD�
SHPDQIDDWDQ�VXPEHU�GD\D�DLU�GL�6XE�'$6�
$HN� 6LODQJ� PDVLK� UHODWLI� WHUMDJD� EDLN�
NXDQWLWDV�PDXSXQ�NXDOLWDVQ\D�

/HYHO� DNWRU� DWDX� SHODNX� XQWXN�
PHODNXNDQ� SHPDQWDXDQ� GDQ� SHQJDZDVDQ�
\DQJ� XWDPD� GDODP� UDQJND� NHJLDWDQ�
NRQVHUYDVL� 6'$� DGDODK� 3HPHULQWDK�
�������� OHELK�WLQJJL�GLEDQGLQJNDQ�GHQJDQ�
NHORPSRN� PDV\DUDNDW� ����������
SHUJXUXDQ� WLQJJL� ���������� /60�)RUXP�
'$6����������GDQ�GXQLD�XVDKD�����������
+DO� LQL� PHQJJDPEDUNDQ� EDKZD�
SHPHULQWDK� PHPLOLNL� NHZHQDQJDQ� XQWXN�
PHQJDWXU� SHPDQIDDWDQ� VXPEHU� GD\D� DLU��
PHOLQGXQJL� GDQ� � PHOHVWDULNDQ� VXPEHU�
GD\D� DLU PHODOXL� SHPEXDWDQ� SHUDWXUDQ�
SHUDWXUDQ�GDQ�NHELMDNDQ�VHEDJDL�SHGRPDQ�
GDODP� UDQJND� PHODNVDQDNDQ� NHJLDWDQ�
SHPDQWDXDQ�GDQ�SHQJDZDVDQ�

/HYHO� WXMXDQ� EDKZD� WXMXDQ� XWDPD�
\DQJ� LQJLQ� GLFDSDL� GDUL� NHJLDWDQ�
NRQVHUYDVL� VXPEHU� GD\D� DLU� DGDODK�
NHOHVWDULDQ�VXPEHU�GD\D�DLU�����������+DO�
LQL� PHQJJDPEDUNDQ� EDKZD� VHOXUXK�
NHORPSRN� UHVSRQGHQ� WHUXWDPD� NHORPSRN�
PDV\DUDNDW�� 3HPHULQWDK�� � GXQLD� XVDKD��
/60�GDQ� OHPEDJD� SHQGLGLNDQ� � GL�ZLOD\DK�
6XE� '$6� $HN� 6LODQJ� PHQ\DGDUL� EDKZD�
PDQIDDW� NHOHVWDULDQ� VXPEHU� GD\D� DLU�
VDQJDW� SHQWLQJ�� DJDU� NHWHUVHGLDDQ� DLU�
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GDSDW� EHUNHODQMXWDQ�� )DNWRU� XWDPD�
PHQMDJD� NHOHVWDULDQ� VXPEHU� GD\D� DLU�
DGDODK�PDQXVLD��NDUHQD�PDQXVLD�PHPLOLNL�
DNWLYLWDV� \DQJ� GDSDW� PHUXEDK� SHQXWXSDQ�
ODKDQ� VHKLQJJD� GDSDW� PHUXEDK� VLVWHP�
KLGURORJL�� 'LVDPSLQJ� LWX� MXJD� PDQXVLD�
VHEDJDL� SLKDN� SHQJJXQD� DWDX� SHPDQIDDW�

DLU� VHKLQJJD� GDSDW� PHPSHQJDUXKL�
NXDQWLWDV� GDQ� NXDOLWDV� GDUL� VXPEHU� GD\D�
DLU�

/HYHO� NHJLDWDQ� DOWHUQDWLI� SULRULWDV�
\DQJ� GLEXWXKNDQ� GDODP� NRQVHUYDVL�
VXPEHUGD\D�DLU�EHUGDVDUNDQ�KDVLO�DQDOLVLV�
GDSDW�GLOLKDW�SDGD�7DEHO���

7DEHO�����1LODL�%RERW�3ULRULWDV�$OWHUQDWLI�6WUDWHJL�.HELMDNDQ
1R� $OWHUQDWLI�6WUDWHJL�.HELMDNDQ %RERW�3ULRULWDV
�� 3HUOLQGXQJDQ�GDQ�3HOHVWDULDQ�6XPEHUGD\D�$LU �����
�� 3HQJDZHWDQ�$LU �����
�� 3HQJHORODDQ�.XDOLWDV�GDQ�3HQJHQGDOLDQ�3HQFHPDUDQ�$LU �����

&RQVLWHQF\�5DWLR��&5� �����
6XPEHU���$QDOLVLV�'DWD�3ULPHU������

%HUGDVDUNDQ� 7DEHO� �� QLODL�VNRU�
WHUWLQJJL� GDODP� NHJLDWDQ� NRQVHUYDVL�
VXPEHUGD\D� DLU� DGDODK� SHQJDZHWDQ� DLU�
������ ���������� VHPHQWDUD� SHUOLQGXQJDQ�
GDQ� SHOHVWDULDQ� VXPEHUGD\D� DLU� VHEHVDU�
������ ��������� GDQ� SHQJHORODDQ� NXDOLWDV�
GDQ� SHQJHQGDOLDQ� SHQFHPDUDQ� DLU� ������
���������� .HJLDWDQ� SHQJHORODDQ� NXDOLWDV�
GDQ� SHQJHQGDOLDQ� SHQFHPDUDQ� DLU� EHOXP�
WHUODOX� GLEXWXKNDQ� NDUHQD� DLU� GL� 6XQJDL�
$HN� 6LODQJ� EHOXP� WHUFHPDU�� GLNDUHQDNDQ�
VDPSDL� VDDW� LQL� PDV\DUDNDW� PDVLK�
PHPDQIDDWNDQ� DLU� GDUL� 6XE� '$6� $HN�
6LODQJ�XQWXN�NHEXWXKDQ�VHKDUL�KDUL�

6HVXDL� GHQJDQ� SHQJHUWLDQ� NHJLDWDQ�
SHQJDZHWDQ� DLU� DGDODK� VHEDJDL� XSD\D�
SHPHOLKDUDDQ� VXPEHU�VXPEHU� DLU� DJDU�
PDPSX�PHQ\HGLDNDQ�DLU�XQWXN�PHPHQXKL�
NHSHUOXDQ�GRPHVWLN��SHUWDQLDQ�GDQ�LQGXVWUL�
OLVWULN� GL� VHWLDS� ZDNWX� �VHSDQMDQJ� WDKXQ���
+DO� LQL� GLVHEDENDQ� NDUHQD� DLU� PHUXSDNDQ�
NHEXWXKDQ�SRNRN�EDJL�NHODQJVXQJDQ�KLGXS�
PDQXVLD� GDQ� PDNKOXN� KLGXS� ODLQQ\D�
VHKLQJJD� NHWHUVHGLDDQ� DLU� PXWODN�
GLSHUWDKDQNDQ�

.HWHUVHGLDDQ� DLU� SDGD� VXPEHU�
VXPEHU�DLU� VHFDUD� WHUXV�PHQHUXV� � VDQJDW�
GLEXWXKNDQ� XQWXN� PHPHQXKL� NHSHUOXDQ�
GRPHVWLN�� SHUWDQLDQ� GDQ� LQGXVWUL� OLVWULN��
$SDELOD� WHUMDGL� NHNXUDQJDQ� DLU�� DNDQ�
PHQJDNLEDWNDQ� SURGXNVL� GDUL� XVDKD�
SHUWDQLDQ� PHQMDGL� WXUXQ�� SURGXNVL� OLVWULN�
PHQMDGL� WHUJDQJJX� GDQ� NHVHKDWDQ�

PDQXVLD� MXJD� DNDQ� PHQXUXQ�
.HWHUVHGLDDQ� DLU� \DQJ� PXODL� VXOLW�
GLSHUROHK��DNDQ�PHQ\HEDENDQ�PDV\DUDNDW�
DNDQ�PHQJHOXDUNDQ�ELD\D�WDPEDKDQ�XQWXN�
PHPHQXKL� NHEXWXKDQ� DLU� VHKDUL�KDUL��
VHKLQJJD� PHQ\HEDENDQ� SHQGDSDWDQ�
PDV\DUDNDW�VHPDNLQ�EHUNXUDQJ��
-HQLV�MHQLV�.HJLDWDQ�3HQJDZHWDQ�$LU

%HUGDVDUNDQ� WXMXDQ� SHQJDZHWDQ�
DLU�DGDODK�VXDWX�XSD\D�XQWXN�PHQMDJD�GDQ�
PHOHVWDULNDQ� VXPEHU�VXPEHU� DLU� DJDU�
NHWHUVHGLDDQ� DLU� VHODOX� DGD� GDQ� GDSDW�
GLPDQIDDWNDQ�� %HEHUDSD� MHQLV� NHJLDWDQ�
\DQJ�WHUNDLW�GHQJDQ�SHQJDZHWDQ�DLU��\DLWX�
NRQVHUYDVL� VLSLO� WHNQLV�� UHKDELOLWDVL� KXWDQ�
GDQ� ODKDQ� �5+/��� SHQJHQGDOLDQ�
SHPDQIDDWDQ� DLU� PHODOXL� SHPEXDWDQ�
SHUDWXUDQ�� SHPHOLKDUDDQ� VXPEHU�VXPEHU�
DLU� \DQJ� PDVLK� PDPSX� PHQ\HGLDNDQ� DLU�
VHFDUD� EHUNHODQMXWDQ� GDQ�
SHPELQDDQ�SHQGDPSLQJDQ� EDJL�
PDV\DUDNDW��.RGRDWLH�GDQ�5RHVWDP��������
3XUQRPR��'�:���GNN���������

-HQLV� NHJLDWDQ� NRQVHUYDVL� VLSLO�
WHNQLV� DGDODK� XSD\D� XQWXN� PHQFHJDK�
NHKLODQJDQ� DLU� GDQ� PHQJHQGDOLNDQ� HURVL��
ORQJVRU�� VHGLPHQWDVL�� EDQMLU� GDQ�
NHNHULQJDQ�� $GDSXQ� MHQLV� NHJLDWDQ�
NRQVHUYDVL� VLSLO� WHNQLV� \DQJ�GLEXWXKNDQ�GL�
6XE� '$6� $HN� 6LODQJ� DGDODK� SHPEXDWDQ�
GDP� SHQDKDQ�� SHQJHQGDOL� MXUDQJ� GDQ�
WHUDVHULQJ�� 6HPHQWDUD� NHJLDWDQ� 5+/�
DGDODK� XSD\D� XQWXN� SHQDQDPDQ� SRKRQ�
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SRKRQDQ� GL� ORNDVL� ODKDQ� \DQJ� NULWLV� EDLN�
EHUXSD�UHERLVDVL�SDGD�NDZDVDQ�KXWDQ�GDQ�
SHQJKLMDXDQ� GL� WDQDK� PLOLN� PDV\DUDNDW��
.HJLDWDQ� NRQVHUYDVL� VLSLO� WHNQLV� GDQ� 5+/�
VHODLQ� XQWXN� PHQMDJD� NHOHVWDULDQ�
VXPEHUGD\D� DLU� MXJD� GDSDW� PHQJKDVLONDQ�
VXPEHU�VXPEHU�DLU��,QGUD��������5DFKPDW��
������$UV\DG���������

.HJLDWDQ� SHQJHQGDOLDQ�
SHPDQIDDWDQ� DLU� PHODOXL� SHPEXDWDQ�
SHUDWXUDQ�� SHPHOLKDUDDQ� VXPEHU�VXPEHU�
DLU� \DQJ� PDVLK� PDPSX� PHQ\HGLDNDQ� DLU�
VHFDUD� EHUNHODQMXWDQ� GDQ�
SHPELQDDQ�SHQGDPSLQJDQ� EDJL�
PDV\DUDNDW� DGDODK� NHJLDWDQ� SHQGXNXQJ�
GDUL� SHQJDZHWDQ� DLU��
3HPELQDDQ�SHQGDPSLQJDQ� EDJL�
PDV\DUDNDW� GLSHUOXNDQ� XQWXN�
PHQLQJNDWNDQ� SDUWLVLSDVL� PDV\DUDNDW�
GDODP� PHQMDJD� GDQ� PHOHVWDULNDQ�
VXPEHUGD\D�DLU�\DQJ�DGD�GL�6XE�'$6�$HN�
6LODQJ�� 6HVXDL� GHQJDQ� 0LNNHOVHQ� �������
EDKZD� GDODP� NHJLDWDQ� SHPEDQJXQDQ�
\DQJ� EHUNHODQMXWDQ� GDSDW� OHELK� EHUKDVLO�
GHQJDQ� PHQJJXQDNDQ� SHQGHNDWDQ�
SDUWLVLSDWRULV� PDV\DUDNDW� GHQJDQ�
PHQJHPEDQJNDQ�SHUVHSVL��SROD�VLNDS�GDQ�
SROD� EHUSLNLU� VHUWD� QLODL�QLODL� GDQ�
SHQJHWDKXDQ� \DQJ� GLPLOLNL� ROHK�
PDV\DUDNDW� WHUKDGDS� NRQGLVL� VXPEHUGD\D�
DLU�GL�VHNLWDUQ\D�

.(6,038/$1
.HWHUVHGLDDQ� DLU� GL� 6XE� '$6� $HN�

6LODQJ� PDVLK� PDPSX� PHPHQXKL�
NHEXWXKDQ� DLU� PDV\DUDNDW� �GRPHVWLN���
SHUWDQLDQ� GDQ� XQWXN� PHQJKDVLONDQ� HQHUJL�
OLVWULN�� .HWHUVHGLDDQ� DLU� SHUOX� GLMDJD� GDQ�
GLOHVWDULNDQ� DJDU� SHPHQXKDQ� NHEXWXKDQ�
DLU� VHWLDS� VDDW� GDQ�VHSDQMDQJ� WDKXQ� WLGDN�
WHUJDQJJX�� 6DODK� VDWX� NHJLDWDQ� \DQJ�
GLEXWXKNDQ� XQWXN� PHQFDSDL� NHEHUODQMXWDQ�
DLU� DGDODK� PHODOXL� NHJLDWDQ� NRQVHUYDVL�
VXPEHUGD\D�DLU��\DLWX�PHODOXL�SHQJDZHWDQ�
DLU��

.HJLDWDQ� SHQJDZHWDQ� DLU� EHUXSD�
SHPEXDWDQ� EDQJXQDQ� VLSLO� WHNQLV��
UHKDELOLWDVL� KXWDQ� GDQ� ODKDQ� �5+/��

EHUIXQJVL� XQWXN� PHQMDJD� NHOHVWDULDQ�
VXPEHUGD\D� DLU� MXJD� GDSDW� PHQDPEDK�
VXPEHU�VXPEHU� DLU� \DQJ� EDUX�� VHPHQWDUD�
NHJLDWDQ� SHQJHQGDOLDQ� SHPDQIDDWDQ� DLU��
SHPHOLKDUDDQ� VXPEHU�VXPEHU� DLU� GDQ�
SHPELQDDQ�SHQGDPSLQJDQ� XQWXN�
PHQLQJNDWNDQ� SDUWLVLSDVL� PDV\DUDNDW�
DGDODK� NHJLDWDQ� SHQGXNXQJ� EDJL�
SHQJDZHWDQ�DLU�

'$)7$5�3867$.$
$UV\DG�� 6��� ������ .RQVHUYDVL� 7DQDK� GDQ�

$LU��,3%�3UHVV��%RJRU�
$VGDN�� &��� ������ +LGURORJL� GDQ�

3HQJHORODDQ� '$6�� *DGMDK� 0DGD�
8QLYHUVLW\�3UHVV��<RJ\DNDUWD�

$VQHU�*�3��� /RDULH�6�5��� +H\GHU�8��� ������
&RPELQHG� (IIHFWV� RI� &OLPDWH� DQG�
/DQG�XVH� &KDQJH� RQ� WKH� )XWXUH� RI�
+XPLG� 7URSLFDO� )RUHVWV��
&RQVHUYDWLRQ�/HWWHUV���������± ����

(WKLND�� '��� 3XUZDQWR�� 5�+��� 6HQDZL��
0DV\KXUL�� ������ 3HUDQDQ� 3HWDQL�
7HUKDGDS� 6WUDWHJL� 3HPEDQJXQDQ�
+XWDQ� 5DN\DW� GL� %DJDLQ� +XOX� 6XE�
'$6� /RJDZD� GL� .DEXSDWHQ�
%DQ\XPDV�� -DZD� 7HQJDK�� -XUQDO�
0DQXVLD� GDQ� /LQJNXQJDQ�� 9RO����
1R���������± ����

*LOEHUW�� *��� ������ :RUOG� 3RSXODWLRQ� $�
5HIHUHQFH�+DQGERRN�6HFRQG�(GLWLRQ��
$%&�&OLR�,QF��&DOLIRUQLD�

,JEDZXD�7��� =KDQJ�-��� &KDQJ�4��� <DR�)���
������ 9HJHWDWLRQ� '\QDPLFV� LQ�
5HODWLRQ� ZLWK� &OLPDWH� 2YHU� 1LJHULD�
IURP� ����� WR� ������ (QYLURQPHQW�
(DUWK�6FLHQFH���������

,QGUD�7�/��� ������ 'DPSDN� 3HQJJXQDDQ�
/DKDQ� 7HUKDGDS� 7LQJNDW� .HNULWLVDQ�
$LU� 6XE� '$6� &LWDUXP� +XOX��0DMDODK�
*HRJUDIL ,QGRQHVLD��9R�����1R��������
����

,UDZDQ�'�(��� 6LODHQ�+��� 6XPLQWDGLUHMD�3���
/XELV�5�)��� %UDKPDQW\R�%����
3XUDGLPDMD�'�-���������*URXQGZDWHU�
6XUIDFH�:DWHU�,QWHUDFWLRQ�RI�&LOLZXQJ�
5LYHU� 6WUHDP�� 6HJPHQW� %RJRU�

63$7,$/�:DKDQD�.RPXQLNDVL�GDQ�,QIRUPDVL�*HRJUDIL�9RO���� 1R����0DUHW�����
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-DNDUWD�� ,QGRQHVLD�� (QYLURQPHQWDO�
(DUWK�6FLHQFH���� �������± �����

.LP�� *�%��� $KQ�� -�6��� 0DUXL�� $��� ������
$QDO\WLF� +LHUDUFK\� 0RGHOV� IRU�
5HJLRQDO� *URXQGZDWHU� 0RQLWRULQJ�
:HOO� $OORFDWLRQ� LQ� 6RXWKHDVW� $VLDQ�
&RXQWULHV� DQG� 6RXWK� .RUHD��
(QYLURQPHQWDO� (DUWK� 6FLHQFH�� ��� ��
����± ����

.RGRDWLH�� 5�-�� GDQ� 5RHVWDP�� 6��� ������
3HQJHORODDQ� 6XPEHU� 'D\D� $LU�
7HUSDGX��3HQHUELW�$QGL��<RJ\DNDUWD��

/LX�� <��� ������ /DQG� 8VH�&RYHU� &KDQJHV��
WKH� (QYLURQPHQW� DQG� :DWHU�
5HVRXUFHV� LQ� 1RUWKHDVW� &KLQD��
(QYLURQPHQWDO� 0DQDJHPHQW 9RO����
1R������������

/LX�� <�� DQG� <DQLQJ�� &��� ������ ,PSDFW� RI�
3RSXODWLRQ� *URZWK� DQG� /DQG�XVH�
&KDQJH� RQ� :DWHU� 5HVRXUFHV� DQG�
(FRV\VWHPV� RI� WKH� $ULG� 7DULP� 5LYHU�
%DVLQ�LQ�:HVWHUQ�&KLQD��,QWHUQDWLRQDO�
-RXUQDO� RI� 6XVWDLQDEOH� 'HYHORSPHQW�
DQG�:RUOG�(FRORJ\ 9RO�������������

/RHELV�� -��� ������ +LGURORJL� 'DQDX� 7RED�
GDQ� 6XQJDL� $VDKDQ�� 37�3XUL� )DGMDU�
0DQGLUL��-DNDUWD�

0DUJDQLQJUXP��'��� ������.RQGLVL� &LWDUXP�
6DDW� ,QL� GDQ� � 6WUDWHJL�
3HQJHQGDOLDQQ\D� GDODP� 6XPEHU�
'D\D� $LU� GDQ� /LQJNXQJDQ� 3RWHQVL��
'HJUDGDVL� GDQ� 0DVD� 'HSDQ�� 'LHGLW�
ROHK�'HOLQRP��5�0���'\DK�0��-DNDUWD�
��/,3,�3UHVV��KDO����

0LNNHOVHQ�� %��� ������ 0HWRGH� 3HQHOLWLDQ�
3DUWLVLSDWRULV� GDQ� 8SD\D�
3HPEHUGD\DDQ�� <D\DVDQ� 3XVWDND�
2ERU�,QGRQHVLD��-DNDUWD�

0XWD¶DOL��/���������(QYLURQPHQWDO�&DUU\LQJ�
&DSDFLW\�%DVHG� RQ�6SDWLDO� 3ODQQLQJ��
,QGRQHVLDQ� -RXUQDO� RI� *HRJUDSK\��
9R��������������� ����

2QJNRVRQJR��2�6�5���������.XDOD��0XDUD�
6XQJDL� GDQ� 'HOWD�� 3HQHUELW� /,3,��
-DNDUWD�

3DUN�� -�+��� ������ $� 6WXG\� RQ� WKH�
&RPSDUDWLYH�0HWKRG�8VLQJ�$+3�DQG�

*,6�%DVHG�'LVWULEXWHG�0RGHO�5XQRII�
0RGHO�� .6&(� -RXUQDO� RI� &LYLO�
(QJLQHHULQJ��9RO������1R��������������

3XUQRPR�'�:��� 6DQGUDZDWL�$���
:LWRQR�-�5��� )LMULGL\DQWR�,�$���
6HWL\DQWL�'��� 6DIDULQDQXJUDKD�'���
������ 'HVDLQ� 9HJHWDVL� %HUQLODL�
.RQVHUYDVL� GDQ� (NRQRPL� 3DGD�
.DZDVDQ�3HQ\DQJJD�6LVWHP�7DWD�$LU�
'$6� %RODQJR�� -XUQDO� 0DQXVLD� GDQ�
/LQJNXQJDQ��9RO����1R������������

5DFKPDW�� $��� ������ 'DPSDN� 3HUXEDKDQ�
7DWD� *XQD� /DKDQ� 7HUKDGDS�
.HWHUVHGLDDQ� $LU� 7DQDK� GL� '$6�
&LWDQGX\� %HUGDVDUNDQ� .RHILVLHQ�
,QILOWUDVL�GDODP�6XPEHU�'D\D�$LU�GDQ�
/LQJNXQJDQ� 3RWHQVL�� 'HJUDGDVL� GDQ�
0DVD� 'HSDQ�� 'LHGLW� ROHK� 'HOLQRP��
5�0��� '\DK�0�� -DNDUWD� �� /,3,� 3UHVV��
KDO����

6DDW\�� 7�/��� ������ 'HFLVLRQ� 0DNLQJ� :LWK�
WKH�$QDO\WLFDO�+LHUDUFK\�3URFHVV�� ,QW��
-��6HUYLFHV�6FLHQFHV��9RO���1R��������
���� ����� �ZZZ�IFPIPSHS�RUJ�EU�
GLVFLSOLQDV�0%�
��������$UWLJRB6DDW\B�����SGI !
�'LDNVHV����)HEUXDUL�������

6LKLWH�� -��� ������ 3HQLODLDQ� (NRQRPL�
3HUXEDKDQ� 3HQJJXQDDQ� /DKDQ� ��
6WXGL� .DVXV� GL� 6XE�'$6�%HVDL�'$6�
7XODQJ� %DZDQJ� /DPSXQJ��
�KWWS���UHSRVLWRU\��
LSE�DF�LG�ELWVWUHDP�KDQGOH����������
���������MKV�SGI"VHTXHQFH �!�
�'LDNVHV���1RYHPEHU�������

6XGDUPDGML��6ODPHW��6��GDQ�6HWLDGL��������
.RQVHUYDVL� 0DWD� $LU� %HUEDVLV�
0DV\DUDNDW� GL� .DEXSDWHQ� *XQXQJ�
.LGXO� 6HNRODK� 3DVFD� 6DUMDQD�
8QLYHUVLWDV� *DGMDK� 0DGD��
<RJ\DNDUWD�

=HSSHO�0�-�%��� :LONV�-�9��� /HZLV�-�'���
������ ,PSDFWV� RI� ([WUHPH�
3UHFLSLWDWLRQ� DQG� 6HDVRQDO� &KDQJH�
,Q� 3UHFLSLWDWLRQ� RQ� 3ODQWV��
%LRJHRVLFLHQFHV��9RO����������������
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