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$EVWUDN

3HQJJXQDDQ��VLVWHP�³RXWVRXUFLQJ´�GDODP�KXEXQJDQ�NHUMD�VDDW�LQL�VXGDK�PHQMDGL�WUHQ�EDJL�GXQLD�
XVDKD� NDUHQD� SHUVDLQJDQ� GDODP� GXQLD� ELVQLV� DQWDU� SHUXVDKDDQ� PHPEXDW� SHUXVDKDDQ� KDUXV�
EHUNRQVHQWUDVL� SDGD� UDQJNDLDQ� SURVHV� DWDX� DNWLYLWDV� SHQFLSWDDQ� SURGXN� GDQ� MDVD� \DQJ� WHUNDLW�
GHQJDQ� NRPSHWHQVL� XWDPDQ\D�� 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJHWDKXL� SHODNVDQDDQ� VLVWHP�
³RXWVRXUFLQJ´�GDODP�KXEXQJDQ�NHUMD�VHWHODK�3XWXVDQ�0DKNDPDK�.RQVWLWXVL�1R�����388�,;������
GL�17%��3HQHOLWLDQ�LQL�PHUXSDNDQ�SHQHOLWLDQ�\XULGLV�HPSLULV�\DQJ�GLODNXNDQ�GL�SHUXVDKDDQ�GL�17%��
%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�GDSDW�GLVLPSXONDQ�EDKZD�SHODNVDQDDQ�VLVWHP�RXWVRXUFLQJ�VHWHODK�
3XWXVDQ�0.�1R�����338�,;������SDGD�SHUXVDKDDQ�VZDVWD�GL�17%�EHOXP�WHUODNVDQD�VHEDJDLPDQD�
PHVWLQ\D�

.DWD�.XQFL��+XEXQJDQ�.HUMD��2XWVRXUFLQJ��3XWXVDQ�0DKNDPDK�.RQVWLWXVL

$�� 3HQGDKXOXDQ
��� /DWDU�%HODNDQJ�3HUPDVDODKDQ

3 H U D Q D Q � W H Q D J D � N H U M D � G D O DP�
SHPEDQJXQDQ � QDV LRQD O � PHPSXQ\D L�
NHGXGXNDQ� \DQJ� VDQJDW� VWUDWHJLV� VHEDJDL�
SHODNX�GDQ�VHNDOLJXV�WXMXDQ�SHPEDQJXQDQ�LWX�
VHQGLU L � � $WDV� GDVDU � KDO � L WXODK� PDND�
SHPEDQJXQDQ� NHWHQDJDNHUMDDQ� GLWXMXNDQ�
XQWXN�PHQGD\DJXQDNDQ� WHQDJD� NHUMD� VHFDUD�
RSWLPDO� GDQ� PDQXVLDZL�� PHPEHULNDQ�
SHUOLQGXQJDQ� NHSDGD� WHQDJD� NHUMD� GDQ�
PHQLQJNDWNDQ�NHVHMDKWHUDDQ�WHQDJD�NHUMD�GDQ�
NHOXDUJDQ\D�� 8QWXN� PHZXMXGNDQ� WXMXDQ�
WHUVHEXW��SHPHULQWDK�WXUXW�VHUWD�VHEDJDL�VDODK�

VDWX�SLKDN�GDODP�KXEXQJDQ�LQGXVWULDO��3HUDQ�
SHPHULQWDK� DGDODK� GHQJDQ� PHQMDODQNDQ�
IXQJVL�PHQHWDSNDQ� UHJXODVL� GDQ�PHODNXNDQ�
SHQJDZDVDQ� WHUKDGDS� NHWHQWXDQ� SHUDWXUDQ�
S H U X Q G D Q J � X Q G D Q J D � G L � E L G D Q J�
NHWHQDJDNHUMDDQ�� +DO� LQL� GLODNXNDQ� DJDU�
KXEXQJDQ� LQGXVWULDO� GDSDW� EHUMDODQ� VHFDUD�
KDUPRQLV�� VHODUDV�� GDQ� VHUDVL�� &DUD� WHUVHEXW�
MXJD�GDSDW�PHQLQJNDWNDQ�SURGXNWLYLWDV�\DQJ�
S D G D � D NK L U Q \ D � G D S D W � PHZX M XGN DQ�
N H V H M D K W H U D D Q � S H N H U M D � E X U X K � G D Q�
NHOXDUJDQ\D�� 8QWXN� LWX� SHPEDQJXQDQ�
NHWHQDJDNHUMDDQ� KDUXV� GDSDW� PHQFLSWDNDQ�
NRQGLVL� \DQJ� PHPXQJNLQNDQ� WHUSHQXKLQ\D�

�

$UWLNHO�LQL�PHUXSDNDQ�KDVLO�SHQHOLWLDQ���

���

0DVDODK���0DVDODK�+XNXP��-LOLG����1R�����-XOL�������+DODPDQ�������� S�,661��������������H�,661������������



0DXULFH� )�*UHDYHU� ,,� � GDODP�1XU�&DK\R�� ������ ³3HQJDOLKDQ� 3HNHUMDDQ� 3HQXQMDQJ� SHUXVDKDDQ� GHQJDQ� 6LVWHP�
2XWVRXUFLQJ� �$OLK�'D\D��0HQXUXW�8QGDQJ�8QGDQJ�1R�����7DKXQ������7HQWDQJ�.HWHQDJDNHUMDDQ� �6WXGL�.DVXV�
SDGD$VXUDQVL�$VWUD�%XDQD�´��7HVLV��0DJLVWHU�+XNXP�)+8,��'HSRN��KOP�����
&KDQGUD�6XZRQGR��������2XWVRXUFLQJ��,PSOHPHQWDVL�GL�,QGRQHVLD��-DNDUWD��(OH[�0HGLD�&RPSXWLQGR��KOP���
0X]QL� 7DPEXVDL�� ³3HODNVDQDDQ� 2XWVRXUFLQJ� �$OLK� 'D\D�� 'LWLQMDX� GDUL�$VSHN� +XNXP� .HWHQDJDNHUMDDQ� 7LGDN�
0HQJDEXUNDQ� +XEXQJDQ� ,QGXVWU LD O´ � � WHUVHGLD � GL � ZHEVL WH � KW WS� � �ZZZ�QDNHUWUDQV�JR� LG�DUV LS�
EHULWD�QDNHU�RXWVRXUFLQJ�SKS��GLDNVHV��SDGD�WDQJJDO����0HL������
:LUDZDQ�� ³5XEULN� +XNXP� 7HURSRQJ�$SD� \DQJ� GLPDNVXG� GHQJDQ� VLVWHP� RXWVRXUFLQJ"´�� WHUVHGLD� GL� ZHEVLWH�
KWWS���ZZZ�SLNLUDQ�UDN\DW�FRP�FHWDN���������WHURSRQJ�NRPHQKXNXP�KWP��GLDNVHV�SDGD�WDQJJDO����-XQL������
*XQDUWR�6XKDUGL��������3HUOLQGXQJDQ�+XNXP�%DJL�3HNHUMD�.RQWUDN�2XWVRXUFLQJ��<RJ\DNDUWD��8QLYHUVLWDV�$WPD�
-D\D��KOP���

KDN�KDN�GDQ�SHUOLQGXQJDQ�EDJL�EXUXK�SHNHUMD�
VHUWD�GDSDW�PHQFLSWDNDQ�VLWXDVL�\DQJ�NRQGXVLI�
EDJL�SHQJHPEDQJDQ�GXQLD�XVDKD�

6DODK� VDWX� UHJXODVL� \DQJ� GLNHOXDUNDQ�
ROHK� SHPHULQWDK� GL� ELGDQJ� NHWHQDJDNHUMDDQ�
DGDODK� 8QGDQJ�XQGDQJ� 1RPRU� ��� 7DKXQ�
����� WHQWDQJ� .HWHQDJDNHUMDDQ�� /HPEDUDQ�
1HJDUD�5,�7DKXQ������1RPRU�����7DPEDKDQ�
/HPEDUDQ� 1HJDUD� 5,� � 1RPRU� � �������
8QGDQJ�XQGDQJ� LQL� PHUXSDNDQ� NHELMDNDQ�
GDODP� UDQJND� SHPEDKDUXDQ� KXNXP� �OHJDO�
UHIRUP�� GL� ELGDQJ� NHWHQDJDNHUMDDQ� GHQJDQ�
PHQJJDQWL� �� �HQDP�� RUGRQDQVL� SHQLQJJDODQ�
NRORQLDO�%HODQGD� GDQ� �� �VHPELODQ�� XQGDQJ�
XQGDQJ�\DQJ�GLDQJJDS�VXGDK�WLGDN�VHVXDL�ODJL�
GHQJDQ� SHUNHPEDQJDQ� ]DPDQ�� 6HODLQ�
PHQJJDQWL� EHEHUDSD� SURGXN� KXNXP� ODPD��
8QGDQJ�XQGDQJ�1RPRU�����7DKXQ������MXJD�
PHQJDWXU � L VX � EDUX � \DNQL � PHQJHQD L�
´RXWVRXUFLQJ´�� � ,VWLODK�³RXWVRXUFLQJ´�GDODP�
EDKDVD�,QGRQHVLD�GLNHQDO�GHQJDQ�LVWLODK�³DOLK�
GD\D´�� 0HQXUXW� � 0DXULFH� )� *UHDYHU� ,,��
³RXWVRXUFLQJ´� GLDUWLNDQ� VHEDJDL� �³VWUDWHJLF�
XVH� RI� RXWVLGH� SDUWLHV� WR� SHUIRUP� DFWLYLWLHV��
WUDGLWLRQDOO\� KDQGOHG� E\� LQWHUQDO� VWDü� DQG�
UHVSXUFHV´�� $GD� MXJD� SDQGDQJDQ� \DQJ�
PHQJDWDNDQ� EDKZD� ³RXWVRXUFLQJ´� DGDODK�
SHQGHOHJDVLDQ�RSHUDVL�GDQ�PDQDMHPHQ�KDULDQ�
GDUL� VXDWX� SURVHV� ELVQLV� NHSDGD� SLKDN� OXDU�
�SHUXVDKDDQ� MDVD� RXWVRXUFLQJ��� 3HQGDSDW�
VHUXSD� MXJD� GLNHPXNDNDQ� ROHK� 0X]QL�
7DPEXVDL�� 'LUHNWXU� -HQGHUDO� 3HPELQDDQ�
+XEXQJDQ� ,QGXVWULDO� 'HSDUWHPHQ� 7HQDJD�
.HUMD�GDQ�7UDQVPLJUDVL�\DQJ�PHQGH¿QLVLNDQ�
SHQJHUWLDQ� RXWVRXUFLQJ� �DOLK� GD\D�� VHEDJDL�
PHPERURQJNDQ� VDWX� EDJLDQ� DWDX� EHEHUDSD�
EDJLDQ� NHJLDWDQ� SHUXVDKDDQ� \DQJ� WDGLQ\D�
GLNHOROD�VHQGLUL�NHSDGD�SHUXVDKDDQ�ODLQ�\DQJ�
NHPXGLDQ� GLVHEXW � VHEDJDL � SHQHULPD�
SHNHUMDDQ�

3HQJJXQDDQ� � VLVWHP� ³RXWVRXUFLQJ´�
GDODP�KXEXQJDQ�NHUMD�VDDW�LQL�VXGDK�PHQMDGL�

WUHQ� EDJL� GXQLD� XVDKD� NDUHQD� SHUVDLQJDQ�
GDODP� GXQLD� ELVQLV� DQWDU� SHUXVDKDDQ�
PHPEXDW� SHUXVDKDDQ� KDUXV� EHUNRQVHQWUDVL�
SDGD� UDQJNDLDQ� SURVHV� DWDX� DNWLYLWDV�
SHQFLSWDDQ� SURGXN� GDQ� MDVD� \DQJ� WHUNDLW�
GHQJDQ� NRPSHWHQVL� XWDPDQ\D�� $GDQ\D�
NRQVHQWUDVL� WHUKDGDS�NRPSHWHQVL�XWDPD�GDUL�
SHUXVDKDDQ��DNDQ�GLKDVLONDQ�VHMXPODK�SURGXN�
GDQ� MDVD� PHPLOLNL� NXDOLWDV� \DQJ� PHPLOLNL�
GD\D� VDLQJ� GL� SDVDUDQ��'DODP�NRQGLVL� \DQJ�
GHPLNLDQ�� SHUXVDKDDQ� EHUXVDKD� XQWXN�
PHODNXNDQ� H¿VLHQVL� ELD\D� SURGXNVL� �FRVW� RI�
SURGXFWLRQ��� 6DODK� VDWX� VROXVLQ\D� DGDODK�
GHQJDQ� VLVWHP� RXWVRXUFLQJ�� GLPDQD� GHQJDQ�
VLVWHP� LQL� SHUXVDKDDQ� GDSDW� PHQJKHPDW�
SHQJHOXDUDQ�GDODP�PHPELD\DL�VXPEHU�GD\D�
PDQXVLD��6'0��\DQJ�EHNHUMD�GL�SHUXVDKDDQ�
\DQJ� EHUVDQJNXWDQ�� *XQDUWR� 6XKDUGL�
PHQJDWDNDQ� GHQJDQ� VLVWHP� ³RXWVRXUFLQJ´��
SHUXVDKDDQ� SHPEHUL� NHUMD� WLGDN� SHUOX� VXVDK�
PHQFDUL�� PHQ\HOHNVL�� GDQ� PHODWLK� WHQDJD�
NHUMD�\DQJ�GLEXWXKNDQ�

'DODP� � 8QGDQJ�XQGDQJ� 1RPRU� ����
7DKXQ� ����� WHQWDQJ� .HWHQDJDNHUMDDQ��
RXWVRXUFLQJ´� � GLNHQDO� GHQJDQ� LVWLODK��
SHQ\HUDKDQ�VHEDJLDQ�SHODNVDQDDQ�SHNHUMDDQ�
NHSDGD�SHUXVDKDDQ�ODLQQ\D�PHODOXL�SHUMDQMLDQ�
SHPERURQJDQ�SHNHUMDDQ�DWDX�SHQ\HGLDDQ�MDVD�
SHNHUMD�EXUXK���3DVDO������,WXSXQ�EHUGDVDUNDQ�
3DVDO����D\DW���GLVHUWDVL�GHQJDQ�SHUV\DUDWDQ�
\DNQL���GLODNXNDQ�VHFDUD�WHUSLVDK�GDUL�NHJLDWDQ�
XWDPD�� �GLODNXNDQ�GHQJDQ�SHULQWDK�ODQJVXQJ�
DWDX�WLGDN�ODQJVXQJ�GDUL�SHPEHUL�SHNHUMDDQ��
PHUXSDNDQ� NHJLDWDQ� SHQXQMDQJ� SHUXVDKDDQ�
VHFDUD�NHVHOXUXKDQ��GDQ� �WLGDN�PHQJKDPEDW�
SURVHV� SURGXNVL� VHFDUD� ODQJVXQJ�� 6HODLQ� LWX�
GDODP� 3DVDO� ��� D\DW� ���� MXJD� GLV\DUDWNDQ� ´�
3HUOLQGXQJDQ� NHUMD� GDQ� V\DUDW�V\DUDW� NHUMD�
EDJL�SHNHUMD�EXUXK�VHNXUDQJ�NXUDQJQ\D�VDPD�
GHQJDQ�SHUOLQGXQJDQ�NHUMD�GDQ�V\DUDW�V\DUDW�
NHUMD� SDGD� SHUXVDKDDQ� SHPEHUL� SHNHUMDDQ�
DWDX� VHVXDL� GHQJDQ� SHUDWXUDQ� SHUXQGDQJ�
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XQGDQJDQ� \DQJ� EHUODNX´�� 'HPLNLDQ� KDOQ\D�
GHQJDQ�KXEXQJDQ�NHUMDQ\D�GDSDW�GLGDVDUNDQ�
DWDV� KXEXQJDQ� NHUMD� ZDNWX� WHUWHQWX� DWDX�
ZDNWX�WLGDN�WHUWHQWX� �GHQJDQ�PHQJDFX�SDGD�
3DVDO����88�1R�����7DKXQ������\DNQL�KDQ\D�
SHNHU MDDQ � \DQJ � V L ID WQ\D � VHPHQWD UD�
�SHQ\HOHVDLDQQ\D�SDOLQJ�ODPD�WLJD�WDKXQ��DWDX�
SHNHUMDDQ�\DQJ�VLIDWQ\D�PXVLPDQ�\DQJ�GDSDW�
GLEXDW�GDODP�SHUMDQMLDQ�NHUMD�ZDNWX�WHUWHQWX�
�NRQWUDN��� 6HODLQ� LWX� MXJD� GLSHUV\DUDWNDQ�
DGDQ\D�KXEXQJDQ�NHUMD�DQWDUD�SHNHUMD�EXUXK�
G H QJ DQ � S H U X V D K D DQ � S H Q\ HG L D � M D V D�
EXUXK�SHNHUMD��3DVDO����D\DW����E�����

'DUL� SHQJDWXUDQ� QRUPDWLI� WHUVHEXW� GL�
DWDV�� MHODVODK� EDKZD� WLGDN� VHPXD� MHQLV�
SHNHUMDDQ� GDSDW� GLODNVDQDNDQ� GHQJDQ�
³RXWVRXUFLQJ´��KDQ\D�SHNHUMDDQ�\DQJ�VLIDWQ\D�
SHQXQMDQJ�SURGXNVL�VHSHUWL�MDVD�SHQJDPDQDQ��
FOHDQLQJ� VHUYLV�� MDVD� DQJNXWDQ�� SHQ\HGLDDQ�
PDNDQDQ� EDJL� NDU\DZDQ� GDQ� VHMHQLVQ\D��
'HPLNLDQ� KDOQ\D� PHQJHQDL� V\DUDW�V\DUDW�
NHUMD� VHNXUDQJ�NXUDQJQ\D� VDPD� GHQJDQ�
SHUOLQGXQJDQ� NHUMD� GDQ� V\DUDW�V\DUDW� NHUMD�
SDGD� SHUXVDKDDQ� SHPEHUL� SHNHUMDDQ� DWDX�
VHVXDL� GHQJDQ� SHUDWXUDQ� SHUXQGDQJ�
XQGDQJDQ� \DQJ� EHUODNX�� GDQ� DGDQ\D�
KXEXQJDQ�NHUMD�DQWDUD�SHNHUMD�EXUXK�GHQJDQ�
SHUXVDKDDQ�SHQ\HGLD�MDVD�EXUXK�SHNHUMD��-DGL�
GHQJDQ� SHUNDWDDQ� ODLQ� VHFDUD� QRUPDWLI�
EXUXK�SHNHU MD � ´RXWVRXUF LQJ´ � FXNXS�
WHUOLQGXQJL� V\DUDW�V\DUDW� NHUMDQ\D�� .RQGLVL�
LQL�NHPXGLDQ�GLSHUNXDW� �GHQJDQ�WHODK�DGDQ\D�
3XWXVDQ� 0.� 1R�� ��� 7DKXQ� ����� \DQJ�
PHQ\DWDNDQ�EDKZD�3DVDO����D\DW������3DVDO����
D\DW� ���� 88� 1R�� ��� 7DKXQ� ����� WLGDN�
PHPSXQ\DL� NHNXDWDQ� KXNXP� PHQJLNDW�
VHSDQMDQJ� GDODP� SHUMDQMLDQ� NHUMD� WLGDN�
PHQHUDSNDQ� SULQVLS� SHQJDOLKDQ� WLQGDNDQ�
SHUOLQGXQJDQ� EDJL� EXUXK�SHNHUMD� \DQJ�
EHNHUMD�SDGD�SHUXVDKDDQ�\DQJ�PHODNVDQDNDQ�
SHNHUMDDQ� RXWVRXUFLQJ� ZDODXSXQ� WHUMDGL�
SHQJJDQWLDQ�SHUXVDKDDQ�\DQJ�PHODNVDQDNDQ�
VHEDJLDQ�SHNHUMDDQ�ERURQJDQ�GDUL�SHUXVDKDDQ�
ODLQ� DWDX� SHUXVDKDDQ� SHQ\HGLD� MDNVD�
EXUXK�SHNHUMD�

1DPXQ�GHPLNLDQ�EDJL�SHNHUMD�EXUXK��
³RXWVRXUFLQJ´�GLDQJJDS�VHEDJDL�PRPRN�\DQJ�
VDQJDW� PHQDNXWNDQ� GHQJDQ� DODVDQ� WLGDN�
DGDQ\D� MDPLQDQ� NHSDVWLDQ� NHEHUODQJVXQJDQ�
KXEXQJDQ�NHUMD�NDUHQD�ELVD�VDMD�NRQWDN�NHUMD�
WLGDN�GLSHUSDQMDQJ�DWDX�GL�3+.��3HPXWXVDQ�
+XEXQJDQ�.HUMD���+DO�LQL�GDSDW�EHULPSOLNDVL�

NHSDGD� WLGDN� DGDQ\D� XDQJ� SHVDQJRQ� MLND� GL�
3+.� NDUHQD� VLIDW� KXEXQJDQ� NHUMDQ\D� \DQJ�
WLGDN�SHUPDQHQ��,WXODK�VHEDEQ\D�GDODP�DNVL�
XQMXN�UDVD�PHPSHULQJDWL�KDUL�EXUXK�VHGXQLD�
GL� EHUEDJDL� GDHUDK� WDN� WHUNHFXDOL� GL� 17%�
�1XVD�7HQJJDUD� %DUDW�� SDGD� WDQJJDO� ��0HL�
\DQJ� VHULQJ� GLNHQDO� GHQJDQ� LVWLODK� ³0D\�
'D\´�� WXQWXWDQ� EXUXK� XQWXN� PHQJKDSXV�
³RXWVRXUFLQJ´�WDN�SHUQDK�DEVHQ��

6HODLQ� LWX� GDODP� EHEHUDSD� WDKXQ�
WHUDNKLU� GL� 17%� SHUVRDODQ� KXEXQJDQ� NHUMD�
GHQJDQ�VLVWHP�³RXWVRXUFLQJ´�MXJD��PHZDUQDL�
EHULWD� PHGLD� FHWDN� PDXSXQ� HOHWURQLND��
PLVDOQ\D� � VDWSDP� SDGD� 1HZPRQW� 1XVD�
7HQJJDUD�\DQJ�PHODNXNDQ�GHPRQWUDVL�GDODP�
EHEHUDSD�KDUL�GL�NDQWRU�SHUZDNLODQ�1HZPRQW�
GL� 0DWDUDP� PHQXQWXW� SHUEDLNDQ� XSDK� GDQ�
MDPLQDQ� VRVLDO�� QDPXQ� SLKDN� 1HZPRQW�
EHUGDOLK� WLGDN�SHUQDK�PHQJDQJNDW� ODQJVXQJ�
NDU\DZDQ�\DQJ�EHUVDQJNXWDQ��3HQJDQJNDWDQ�
VDWSDP� GLODNXNDQ� PHODOXL� SHUXVDKDDQ�
3HQ\HGLD�-DVD�%XUXK�3HNHUMD� ��RXWVRXUFLQJ��
VHKLQJJD�WXQWXWDQ�GLNDWDNDQ�VDODK�DODPDW��+DO�
\DQJ�VDPD�MXJD�PHQLPSD� �EHEHUDSD�SHNHUMD��
VDWSDP�SDGD�0DWDUDP�0DOO�GDQ�VRSLU�SDGD�37��
%DQN�17%�\DQJ�PHQJDGXNDQ�NHWLGDNSDVWLDQ�
QDVLEQ\D� VHEDJDL� SHNHUMD� ³RXWVRXUFLQJ´��
NHSDGD� 'LQDV� 7HQDJD� .HUMD� .RWD�0DWDUDP�
GDQ� '35'� .RWD� 0DWDUDP� �/RPERN� 3RVW��
$SULO� ������� )HQRPHQD� LQL� � PHPHUOXNDQ�
NDMLDQ� VHFDUD� DNDGHPLV� XQWXN� PHQJHWDKXL�
VHFDUD� PHQGDODP� � WHQWDQJ� EDJDLPDQD�
SHODNVDQDDQ� SHUMDQMLDQ� NHUMD� GHQJDQ� VLVWHP�
³RXWVRXUFLQJ´� GDODP� UHDOLWDVQ\D� VHWHODK�
3XWXVDQ�0.�1R�����388�,;������
��� 0HWRGH�3HQHOLWLDQ

3HQHOLWLDQ�EHUWXMXDQ�XQWXN�PHQJHWDKXL�
SHODNVDQDDQ� KXEXQJDQ� NHUMD� GHQJDQ� VLVWHP��
³RXWVRXUFLQJ´� VHWHODK� 3XWXVDQ� 0DKDNDPDK�
.RQVWLWXVL� 1R�� ���388�,;������ GL� 17%��
3HQHOLWLDQ� LQL� PHUXSDNDQ� SHQHOLWLDQ� KXNXP�
HPSLULN�\DQJ�GLODNXNDQ�SDGD�SHUXVDKDDQ�GL�
17%��3HQJRODKDQ�GDQ�DQDOLVLV�GDWD�GLODNXNDQ�
PHODOXL� SHQDODUDQ� KXNXP� �OHJDO� UHDVRQLQJ��
\DQJ� ORJLV�� VLVWHPLN� GDQ� UXQWXW� VHODQMXWQ\D�
GLDQDOLVLV�VHFDUD�GHVNULSWLI�DQDOLWLN�
��� .HUDQJND�7HRUL

.HXWDPDDP�SHQHOLWLDQ�LQL�DGDODK�88'�
1HJDUD� 5HSXEOLN� ,QGRQHVLD� 7DKXQ� �����
PHQHJDVNDQ� EDKZD� ³VHWLDS� RUDQJ� EHUKDN�
XQWXN� EHNHUMD� VHUWD� PHQGDSDW� LPEDODQ� GDQ�
SHUODNXDQ� \DQJ� DGLO� GDQ� OD\DN� GDODP�

���
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KXEXQJDQ� NHUMD� �3DVDO� ��'� D\DW� ������
%HUGDVDUNDQ� ODQGDVDQ� NRQVWLWXVLRQDO�
WHUVHEXW�� PDND� MHODVODK� EDKZD� EHNHUMD�
PHUXSDNDQ�KDN�DVDVL�VHWLDS�RUDQJ�GDQ�VHWLDS�
EXUXK�SHNHUMD� WLGDN� EROHK� GLSHUODNXDQ�
VHZHQDQJ�ZHQDQJ��GLVNULPLQDVL��HNVSORLWDVL��
GDQ� SHUODNXDQ� ODLQ� \DQJ� PHUHQGDKNDQ�
PDUWDEDWQ\D� VHEDJDL� PDQXVLD�� � 8QWXN�
PHZXMXGNDQ� PDNVXG� WHUVHEXW�� SHPHULQWDK�
WXUXW� VHUWD� LQWHUYHQVL� GDODP� PHQJDWXU�
PDVDODK�SHUEXUXKDQ�NHWHQDJDNHUMDDQ�PHODOXL�
LQVWUXPHQ� SHUXQGDQJ�XQGDQJDQ� XQWXN�
PHOLQGXQJL�EXUXK�GDUL�NHNXDVDDQ�SHQJXVDKD�
VHEDJDL�NRQVHNXHQVL�GDUL�WLSH�QHJDUD�KXNXP��
PDWHULLO� DWDX� QHJDUD� KXNXP� NHVHMDKWHUDDQ�
�ZHOIDUH� VWDWH�� \DQJ� GLDQXW� ROHK� EDQJVD�
,QGRQHVLD� VHEDJDLPDQD� GLDPDQDWNDQ� GDODP�
WXMXDQ� EHUQHJDUD� �VWDWH� LGpH�� SDGD� DOLQHD�
NHHPSDW�SHPEXNDDQ�88'�������

6DODK� VDWX� SHUXQGDQJ�XQGDQJDQ� \DQJ�
GLNHOXDUNDQ� ROHK� SHPHULQWDK� GDODP� UDQJND�
SHPEDKDUXDQ� +XNXP� 3HUEXUXKDQ� DGDODK�
8QGDQJ�XQGDQJ� 1RPRU� ��� 7DKXQ� �����
WHQWDQJ� .HWHQDJDNHUMDDQ�� 'DODP� 8QGDQJ�
XQGDQJ�LQL�PHQJDWXU�PHQJHQDL�LVX�EDUX�\DNQL��
³RXWVRXUFLQJ´� �DOLK� GD\D��SHQ\HUDKDQ�
V HEDJ L DQ � X UX VDQ � SHNH U M DDQ � NHSDGD�
SHUXVDKDDQ� ODLQ� PHODOXL� SHPERURQJDQ�
SHNHUMDDQ�DWDX�SHQ\HGLD�MDVD�EXUXK�SHNHUMD��

� 0HVNLSXQ� VHFDUD� QRUPDWLI� 8QGDQJ�
XQGDQJ� .HWHQDJDNHUMDDQ� WHODK� PHPEHULNDQ�
SHUOLQGXQJDQ� \DQJ� FXNXS� PHPDGDL� EDJL�
EXUXK�SHNHUMD� GHQJDQ� VLVWHP� ³RXWVRXUFLQJ´�
PLVDOQ\D�PHQJHQDL�� �V\DUDW�V\DUDW��NHUMD�KDN�
GDQ� NHZDMLEDQ� NHGXD� EHODK� SLKDN�� QDPXQ�
GHPLNLDQ�GDODP�UHDOLWDVQ\D�́ RXWVRXUFLQJ´�LQL��
GLDQJJDS�´PRPRN´�\DQJ�PHQDNXWNDQ� �EDJL�
NDXP� EXUXK�SHNHUMD� NDUHQD� � LWX� SHUOX�
GLODNXNDQ� NDMLDQ� VHFDUD� PHQGDODP� XQWXN�
PHQJHWDKXL�PHQJDSD� EXUXK�SHNHUMD� GHQJDQ�
VLVWHP� ³RXWVRXUFLQJ´� LQL� EHOXP� PHQGDSDW�
SHUODNXDQ�\DQJ�DGLO�GDQ�OD\DN�VHEDJDL�PDQD�
GLWHQWXNDQ� GDODP� SHUDWXUDQ� SHUXQGDQJ�
XQGDQJDQ�\DQJ�EHUODNX��

%�� +DVLO�GDQ�3HPEDKDVDQ
��� 3HODNVDQDDQ� 3HUMDQMLDQ� .HUMD�

GHQJDQ�6LVWHP�³RXWVRXUFLQJ´�VHWHODK��
3XWXVDQ��0.�1R�����388�,;�����

D�� 3HPDKDPDQ� WHQWDQJ�2XWVRXUFLQJ�GDQ�
3HODNVDQDDQQ\D�GL�17%
2XWVRXUFLQJ�DWDX�DOLK�GD\D�PHUXSDNDQ�

NRVD�NDWD�EDUX�GDODP�GXQLD�ELVQLV�VHMDN������
DQ�� 6DDW� LQL� RXWVRXUFLQJ� PHUXSDNDQ� VLVWHP�
NHUMD� \DQJ� PDUDN� GLODNXNDQ� GLSHUXVDKDDQ�
GDODP� QHJHUL� PLOLN� SHPHULQWDK� PDXSXQ�
VZDVWD�� 0HQXUXW� 0DXULFH� *UHDYHU� GDODP�
0XKDPDG� )DL] � PHQ\HEXWNDQ� EDKZD�
RXWVRXUFLQJ� DGDODK� WLQGDNDQ� PHQJDOLKNDQ�
EHEH UDSD � DN W LY L W D V � SH UXVDKDDQ � GDQ�
SHQJDPELODQ�NHSXWXVDQQ\D�NHSDGD�SLKDN�ODLQ�
�RXWVLGH�SURYLGHU���GLPDQD�WLQGDNDQ�LQL�WHULNDW�
GDODP� VXDWX� NRQWUDN� NHUMDVDPD�� %HEHUDSD�
SDNDU� VHUWD� SUDNWLVL� RXWVRXUFLQJ� � GDUL�
,QGRQHVLD� PHQ\HEXWNDQ� EDKZD� RXWVRXUFLQJ�
GDODP� EDKDVD� ,QGRQHVLD� GLVHEXW� DOLK� GD\D��
DGDODK�SHQGHOHJDVLDQ�RSHUDVL�GDQ�PDQDMHPHQ�
KDULDQ�GDUL�VXDWX�SURVHV�ELVQLV�NHSDGD�SLKDN�
OXDU��SHUXVDKDDQ�MDVD�RXWVRXUFLQJ���0HQXUXW�
0X]QL� 7DPEXVDL� GDODP� )DLV�� RXWVRXUFLQJ�
DGDODK� PHPERURQJNDQ� VDWX� EDJLDQ� DWDX�
EHEHUDSD� EDJLDQ� NHJLDWDQ� SHUXVDKDDQ� \DQJ�
WDGLQ\D� GLNHOROD� VHQGLUL� NHSDGD� SHUXVDKDDQ�
ODLQ�\DQJ�NHPXGLDQ�GLVHEXW�VHEDJDL�SHQHULPD�

�
SHNHUMDDQ� � 'DUL� EHUEDJDL� GH¿QLVL� WHUVHEXW�
GDSDW� GLDPELO� SHQJHUWLDQ� EDKZD� GL� GDODP�
RXWVRXUFLQJ� WHUGDSDW� SHQ\HUDKDQ� VHEDJLDQ�
NHJLDWDQ� SHUXVDKDDQ� SDGD� SLKDN� ODLQ�� GDSDW�
GLDUWLNDQ� MXJD� DGDQ\D� SLKDN� NHWLJD� GLDQWDUD�
SHPEHUL� NHUMD� GDQ� SHNHUMD� \DLWX� SHQ\HGLD�
WHQDJD�NHUMD�

6LVWHP�NHUMD�RXWVRXUFLQJ�PHQXUXW�SDUD�
SHPLOLN�PRGDO�PHUXSDNDQ�FDUD�\DQJ�SDOLQJ�
H¿VLHQ� GDODP� SHQJXUDQJDQ� ELD\D� SURGXNVL��
+DO� LQL� GLNDUHQDNDQ� MXPODKQ\D� UHODWLI� OHELK�
NHFLO�DWDX�EDKNDQ�WLGDN�PHQJHOXDUNDQ�ELD\D�
XQWXN�WXQMDQJDQ�WXQMDQJDQ�NDU\DZDQ��6LVWHP�
NHUMD�RXWVRXUFLQJ�GDODP�SHUDWXUDQQ\D�KDQ\D�
GLEHUODNXNDQ� SDGD� SHNHUMDDQ� VDPSLQJDQ�
VHSHUWL� NHDPDQDQ�� FDWHULQJ� � GDQ� FOHDQLQJ�
VHUYLFH�� $ODVDQ� SHUXVDKDDQ� PHODNXNDQ�
RXWVRXUFLQJ�WHUKDGDS�DNWLYLWDVQ\D�DGDODK�
��� 0HQLQJNDWNDQ� IRNXV� SHUXVDKDDQ� SDGD�

NHJLDWDQ�NHJLDWDQ�SRNRN�SURGXNVL�
��� 0HPDQIDDWNDQ� NHPDPSXDQ� SDUD�

RXWVRXUFLQJ� SURYLGHU� DWDX� SHQ\HGLD�

5(�,QGUDMLW�GDQ�5LFKDUGXV�'MRNRSUDQRWR��������3URVHV�%LVQLV�2XWVRXUFLQJ�� -DNDUWD��37��*UDPHGLD�:LGLDVDUDQD�
,QGRQHVLD��KOP���
0� )DL]�� ³2XWVRXUFLQJ� �$OLK� 'D\D�� GDQ� 3HQJHORODDQ� 7HQDJD� 3DGD� 3HUXVDKDDQ´�� WHUVHGLD� GL� ZHEVLWH�
KWWS���ZZZ�SDQPRKDQDG�IDL]�FRP��GLDNVHV�SDGD�WDQJJDO���2NWREHU������
,ELG�
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5(�,QGDUMLW�GDQ�5LFKDUGXV�'MRNRSUDQRWR��2S�FLW���KOP���
*��5LW]HU�GDQ�'RXJODV�-�*���������7HRUL�6RVLRORJL�0RGHUQ��-DNDUWD��.HQFDQD�3UHGDQD�0HGLD�*URXS��KOP�����
,ELG�
�5XLFKLQ�-LDQJ��³7R�'HYHORS�2XWVRXUFLQJ��1HZ�*URZWK�3RLQW�RI�1RUWKHDVW�&KLQD�8VLQJ�)',´��,QWHUQDWLRQDO�%XVLQHVV�
5HVHDUFK��9RO����1R����������SS����������� �

WHQDJD� NHUMD� \DQJ� GLDQJJDS� PHPLONL�
NHXQJJXODQ�GLELGDQJ�PDVLQJ�PDVLQJ�

��� 0HPSHUFHSDW � NHXQWXQJDQ� \DQJ�
GLSHUROHK�

��� 0HPEDJL�UHVLNR�SHUXVDKDDQ�
��� 6XPEHU� GD\D� VHQGLUL� GDSDW� GLJXQDNDQ�

XQWXN� NHEXWXKDQ�NHEXWXKDQ� ODLQ� \DQJ�
PHQGDWDQJDNDQ�NHXQWXQJDQ�

��� 0HPXQJNLQNDQ� WHUVHGLDQ\D� GDQD�
NDSLWDO�\DQJ�OHELK�EDJL�ELVQLV�XWDPD�

��� 0HQFLSWDNDQ� GDQD� VHJDU� PHODOXL�
SHQ\HUDKDQ� DWDX� SHQMXDODQ� DVHW�DVHW�
\DQJ� VHEHOXPQ\D� GLJXQDNDQ� XQWXN�
NHJLDWDQ�EXNDQ�ELVQLV�XWDPD�

��� 0HQJXUDQJL�GDQ�PHQJHQGDOLNDQ�ELD\D�
RSHUDVL�

��� 0HPSHUROHK� VXPEHU� GD\D� \DQJ� WLGDN�
GLPLOLNL�VHQGLUL�

���� 0HPHFDKNDQ� PDVDODK� \DQJ� VXOLW�
GLNHQGDOLNDQ���
%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� \DQJ�

GLODNXNDQ� SDGD� EHEHUDSD� SHUXVDKDDQ� \DQJ�
DGD� GL� 1XVD� 7HQJJDUD� %DUDW� VHNDUDQJ� LQL�
SHUXVDKDDQ�WHODK�PHPDKDPL�DGDQ\D�3XWXVDQ�
0.� 1RPRU� ��� 7DKXQ� ����� \DQJ� WHUNDLW�
GHQJDQ� RXWVRXUFLQJ�� $NDQ� WHWDSL� GHQJDQ�
DODVDQ� MDQJND� ZDNWX� NRQWUDNQ\D� VHGDQJ�
EHUMDODQ�� PDND� MLND� GLWHUDSNDQ� PDND�
EHUWHQWDQJDQ�GHQJDQ�SULQVLS�QRQ�UHWUR�DFWLYH��
�DWXUDQ� WLGDN� EHUODNX� VXUXW�� GDQ� NDUHQDQ\D�
E H O XP � G L L P S O HP H Q W D V L N D Q � G D O DP�
SHUXVDKDDQQ\D�� &RQWRK� PHQJHQDL� KDO� LQL�
DGDODK� SHUXVDKDDQ�SHUXVDKDDQ� VHEDJDL�
EHULNXW�
D�� 37�� .LQD\D� � \DQJ� EHUDODPDW� GL� MDODQ�

3HMDQJJLN���
E�� 37�� 6UL� &KDQGUD� 'ZLSD� EHUDODPDW� GL�

MDODQ� 6DGHZD� 1R�� ��D� %DQMDU� 0DQWUL�
&DNUDQHJDUD�

F�� 37��6UL�6XOL�/HVWDUL� EHUDODPDW�GL� MDODQ�
6DGHZD�1R�����D�&DNUDQHJDUD��

G�� 37��3UDVPLQGR�%RJD�,QWL�8WDPD���
-LND� 3XWXVDQ� 0.� 1RPRU� ���388�

,;������ \DQJ� PHQ\DWDNDQ� SHUXEDKDQ� GDUL�
3.:7� PHQMDGL� 3.:77� GLNDLWNDQ� GHQJDQ�
3DVDO����8QGDQJ�8QGDQJ�1RPRU����7DKXQ�
����� PDND� WHUOLKDW� DGDQ\D� NRQWUDGLNWLI�

GHQJDQ� SHNHUMDDQ� SHNHUMDDQ� \DQJ� WHODK�
GLVHEXWNDQ� GDODP� 3DVDO� ��� � \DQJ� PHQXUXW�
VLIDWQ\D�WLGDN�GDSDW�GLEXDW�VHFDUD�SHUPDQHQ�
�3.:77���+DO�LQL�NDUHQD�VLIDWQ\D�SHNHUMDDQ�
LWX�VHPHQWDUD��PXVLPDQ��SHQJHQDODQ�SURGXN�
EDUX� GDQ� NHJLDWDQ� GDODP� PDVD� SHQMDMDNDQ��
3XWXVDQ� 0.� 1RPRU� ���338�,;������
VHKDUXVQ\D� PHQJHFXDOLNDQ� SHNHUMDDQ� \DQJ�
GLVHEXWNDQ�GDODP�3DVDO����
E�� 3ULQVLS� 3HQJDOLKDQ� 3HUOLQGXQJDQ�

%XUXK
/DKLUQ\D� VLVWHP� NHUMD� RXWVRXUFLQJ��

PHUXSDNDQ� VDODK� VDWX� DNLEDW� GDUL� DGDQ\D�
VSHVLDOLVDVL� NHUMD��$GDQ\D� VSHVLDOLVDVL� NHUMD�
DNDQ� PHPSHUPXGDK� GLJXQDNDQQ\D� VLVWHP�
RXWVRXUFLQJ�NDUHQD�WHUOLKDW�SHUEHGDDQ�DQWDUD�
ELVQLV � XWDPD� GDQ� ELVQLV � SHQXQMDQJ��
6SHVLDOLVDVL�NHUMD�PHQXUXW�%UDYHUPDQ�GDODP�
5LW]HU�PHOLSXWL�SHPEDJLDQ�WXJDV�DWDX�RSHUDVL�
PHQMDGL� EDJLDQ�EDJLDQ� NHFLO� GDQ� VDQJDW�
WHUVSHVLDOLVDVL�� \DQJ� WLDS� EDJLDQ� GLVHUDKNDQ�
NHSDGD�SHNHUMD�\DQJ�EHUODLQDQ��$ODVDQ�SDUD�
SHPLONL� PRGDO� PHPEHUODNXNDQ� VSHVLDOLVDVL�
NHUMD�DGDODK�
��� 0HQLQJNDWNDQ�NRQWURO�PDQDMHPHQ��

6SHVLDOLVDVL�NHUMD�PHPXGDKNDQ�GDODP�
PHQJDWXU�GDQ�PHQJRQWURO�EXUXK�

��� 0HQLQJNDWNDQ�SURGXNWLYLWDV�
��� 6SHVLDOLVDVL�NHUMD�PHPXQJNLQNDQ�SDUD�

SHPLOLN�PRGDO�PHPED\DU�XSDK�SDOLQJ�
UHQGDK�XQWXN�WHQDJD�NHUMD�\DQJ�
GLEXWXKNDQ��
6HWHODK� SDUD� SHPLOLN�PRGDO�PHPEXDW�

VSHVLDOLVDVL� NHUMD� LQLODK� PXQFXO� NHELMDNDQ�
PHQJJXQDNDQ� VLVWHP� NHUMD� RXWVRXUFLQJ�
GHQJDQ� DODVDQ� H¿VLHQVL� ZDNWX�� PRGDO� GDQ�
SHQLQJNDWDQ�NXDOLWDV�GDQ�NXDQWLWDV�SURGXNVL���
6WUDWHJL� RXWVRXUFLQJ� VHNDUDQJ� EDQ\DN�
GLSUDNWLNNDQ�ROHK�SHUXVDKDDQ�PXOWLQDVLRQDO��
\DQJ�PHODNXNDQ�LQYHVWDVL�ODQJVXQJ�GL�VXDWX�
QHJDUD�� +DO� LQL� � VHMDODQ� GHQJDQ� SHQGDSDW�
+DUWDWR��+5'�37��1HZPRQW�1XVD�7HQJJDUD�
.DEXSDWHQ� 6XPEDZD� \DQJ� PHQ\HEXWNDQ�
EDKZD� V L V WHP� NHU MD � PHOD OX L � V L V WHP�
RXWVRXUFLQJ � DNDQ� PHQJXUDQJL� EHEDQ�
SHUXVDKDDQ� WHUKDGDS� SHQGDSDWDQ� GDQ�
SHUOLQGXQJDQ�WHUKDGDS�NHVHKDWDQ�EDJL�WHQDJD�
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NHUMD�� NDUHQD�SLKDN�\DQJ�EHUWDQJJXQJMDZDE�
PHQJHQDL� KDO� LWX� DGDODK� SLKDN� SHUXVDKDDQ�
SHQ\HGLD�WHQDJD�NHUMD��

3HUMDODQDQ� VLVWHP� NHUMD� RXWVRXUFLQJ�
DWDX�\DQJ�GXOX�GLNHQDO�VHEDJDL�SHNHUMDDQ�VXE�
NRQWUDN�GL�,QGRQHVLD�EHUODNX�FXNXS�SDQMDQJ�
VHMDN� NHOXDUQ\D� .HSXWXVDQ� 0HQWHU L�
3HUGDJDQJDQ� 5,� 1R�����.3������ WHQWDQJ�
3HNHU MDDQ � 6XE�.RQW UDN � 3HUXVDKDDQ�
3HQJRODKDQ� GL� .DZDVDQ� %HULNDW�� \DQJ�
NHPXGLDQ� GLWHJDVNDQ� GDODP� .HSXWXVDQ�
0HQWHUL�3HUGDJDQJDQ�5,�1R�����.3�9,�����
WHQWDQJ�3HPDVXNDQ�GDQ�3HQJHOXDUDQ�%DUDQJ�
NH�GDQ�GDUL�.DZDVDQ�%HULNDW��.HSXWXVDQ�LQL�
GLSHUXQWXNNDQ� SDGD� SHUXVDKDDQ�SHUXVDKDDQ�
JDUPHQ� GL� NDZDVDQ� EHULNDW�� GHQJDQ� DODVDQ�
EDKZD� VLIDW� LQGXVWULQ\D� SDGD� SDVDU� HNVSRU��
PDND� GLSHUEROHKNDQ�PHQ\HUDKNDQ� VHEDJLDQ�
SURVHV�SHQJRODKDQQ\D�SDGD�SHUXVDKDDQ�ODLQ��
6HODLQ� LWX� MXJD� XQWXN� PHPDQJNDV� ELD\D�
SURGXNVL�� ZDNWX� SURGXNVL� DJDU� GDSDW�
PHQJHMDU�WHQJJDQJ�SHUPLQWDDQ�SDVDU�HNVSRU��
-DGL�� VLVWHP� NHUMD� RXWVRXUFLQJ� GL� ,QGRQHVLD�
DZDOQ\D� WHUEDWDV� SDGD� PRGHO� SURGXNVL�
WHUWHQWX�\DQJ�KDQ\D�XQWXN�NHSHQWLQJDQ�SDVDU�
HNVSRU�� 3UDNWLN� RXWVRXUFLQJ� SDGD� LQGXVWUL�
MDVD��WHUXWDPD�PHQLQJNDW�SHVDW�SDGD�LQGXVWUL�
\ D Q J � P HP E X W X K N D Q � L Q I R U P D W L R Q�
WHFKQRORJL�,7�� .HELMDNDQ� VLVWHP� NHUMD�
RXWVRXUFLQJ� � WHUPDVXN� GDODP� NHELMDNDQ�
SHUGDJDQJDQ�GDQ�LQGXVWUL�

6LVWHP�NHUMD�RXWVRXUFLQJ�PXODL�PHQMDGL�
NHELMDNDQ� SHUEXUXKDQ�PHODOXL� 6XUDW� (GDUDQ�
0 H Q W H U L � 7 H Q D J D � . H U M D � 5 , � 1 R ��
6(����0(1������ WHQWDQJ� 7DQJJXQJ� -DZDE�
3HUXVDKDDQ� 3HPEHUL� %RURQJDQ� 3HNHUMDDQ�
WHUKDGDS� 3HUOLQGXQJDQ� GDQ� .HVHMDKWHUDDQ�
3HNHUMD� 3HUXVDKDDQ� 3HPERURQJ�� 1DPXQ��
NHELMDNDQ�LWX�GLDQJJDS�WHUODOX�PHPEHUDWNDQ�
SDUD � SHPEHU L � NHU MD � \DQJ � XPXPQ\D�
PHUXSDNDQ� LQYHVWRU� DVLQJ�� .HOXKDQ� LQL�
NHPXGLDQ� GLWDQJJDSL� PHODOXL� 3HUDWXUDQ�
0HQWH U L � 7HQDJD � .HU MD � 5, � 1R � � 3HU�
���0HQ������ WHQWDQJ� .HVHSDNDWDQ� .HUMD�
:DNWX� 7HUWHQWX�� $WXUDQ� LQL� PHQJXEDK�
NDUDNWHU� KXNXP� SHPERURQJ� NHUMD� GDUL�

LQGLYLGX� PHQMDGL� EDGDQ� KXNXP� WHUXWDPD�
\D\DVDQ�GDQ�NRSHUDVL��+DO� LQL�GLPDNVXGNDQ�
XQWXN�PHQJDOLKNDQ�WDQJJXQJ�MDZDE�WHUKDGDS�
EXUXK� GDUL� SHPEHUL� SHNHUMDDQ� NHSDGD�
SHPERURQJ� SHNHUMDDQ�� -DGL�� VHMDN� VDDW� LWX�
SHUOLQGXQJDQ� GDQ� NHVHMDKWHUDDQ� EXUXK�
PHUXSDNDQ� WDQJJXQJ� MDZDE� SHPERURQJ�
SHNHUMDDQ�GLPDQD�EXUXK�WHUVHEXW�EHUQDXQJ�

0DVXN�GDODP�VLVWHP�NHUMD�RXWVRXUFLQJ�
PHQXUXW�8QGDQJ�8QGDQJ�1R�����7DKXQ������
PHQ\HEDENDQ�HNVLVWHQVL�VLVWHP�NHUMD�GHQJDQ�
VLVWHP�RXWVRXUFLQJ�PHQMDGL�OHELK�WHUNRQWURO��
3DGD� GDVDUQ\D� SHUDWXUDQ� LQL� PHQHUXVNDQ�
N HE L M DNDQ � \ DQJ � VXGDK � DGD � G HQJDQ�
PHQJKLODQJNDQ� EHEHUDSD� EDWDVDQ� \DQJ�
SHUQDK�GLEXDW�VHEHOXPQ\D��3DVDO����8QGDQJ�
8QGDQJ� 1R�� ��� 7DKXQ� ����� PHQJDGRSVL�
DWXUDQ� .HSXWXVDQ� 0HQWHUL� 3HUGDJDQJDQ� 5,�
1R������.3�9,������WHQWDQJ�3HPDVXNDQ�GDQ�
3HQJHOXDUDQ� %DUDQJ� NH� GDQ� GDUL� .DZDVDQ�
%HULNDW��3HUEHGDDQQ\D�DGDODK�3DVDO����WLGDN�
PHPXDW�GHWDLO�EDWDVDQ�EDWDVDQ�VHEDJDLPDQD�
\DQJ� GLVHEXWNDQ� GDODP� .HSXWXVDQ� 0HQWHUL�
3HUGDJDQJDQ�5,�WHUVHEXW��
F�� +XEXQJDQ�.HUMD�DQWDUD�SHNHUMD�EXUXK�

GHQJDQ� SHUXVDKDDQ� SHQ\HGLD� MDVD�
SHNHUMD�EXUXK�
.RQGLVL�SHUEXUXKDQ�,QGRQHVLD�VDDW� LQL�

VDQJDW� UHQWDQ�� SHQXK� NHWLGDNSDVWLDQ� GDQ�
NDSDQ�VDMD�GDSDW�WHUDQFDP�3+.��.HSXWXVDQ�
3+.�LWX�ELVD�EHUODQJVXQJ�DNLEDW�SHUXVDKDDQ�
WLGDN�PHQHULPD�RUGHU�ODJL�GDUL�SHPEHOLQ\D�GL�
OXDU�QHJHUL�DWDX�SHUXVDKDDQ�PHQJDODPL�PLV�
PDQDMHPHQ� VHKLQJJD� WHUMDGL� NHEDQJNUXWDQ��
.HDGDDQ� LQL� GLSHQJDUXKL� ROHK� SHQJHVDKDQ�
VLVWHP� NHUMD� RXWVRXUFLQJ� GDQ� VLVWHP� NHUMD�
NRQWUDN�� 6LVWHP� NHUMD� LQL� VHPDNLQ� PDUDN�
GLODNXNDQ� ROHK� SDUD� SHPLOLN� PRGDO�� 'DWD�
PHQXQMXNNDQ�VHNLWDU��������MXPODK�SHNHUMD�
DGDODK� SHNHUMD� NRQWUDN� GDQ� RXWVRXUFLQJ��
%HUEDJDL� DODVDQ� GLNHPXNDNDQ� ROHK� SDUD�
SHPLOLN� PRGDO� \DQJ� PHQJJXQDNDQ� VLVWHP�
NHUMD� WHUVHEXW� DQWDUD� ODLQ�PHQJKHPDW� ELD\D�
\DQJ� VHKDUXVQ\D� GLJXQDNDQ� VHEDJDL�
WXQMDQJDQ� EDJL� NDU\DZDQ� WHWDS� VHSHUWL�
WXQMDQJDQ�NHVHKDWDQ��7+5��SHVDQJRQ�GDQ�FXWL�

:DZDQFDUD�GHQJDQ�+DUWDWR��+5'�37��1HZPRQW�1XVD�7HQJJDUD�.DEXSDWHQ�6XPEDZD��SDGD�WDQJJDO����-XQL������
,� 6DSWRULQL� GDQ� -DIDU� 6XU\RPHQJJROR�� ������.HNXDWDQ� 6RVLDO� 6HULNDW� %XUXK�3XWDUDQ� %DUX� GDODP� 3HUMXDQJDQ�
0HQRODN�2XWVRXUFLQJ��-DNDUWD��7UDGH�8QLRQ�5LJKW��KOP����
0DUFR�$XUHOLR�GD�6LOYD��5REHUWR�*RQ]DOH]�'XDUWHDQG-RVH�0DUFLR�GH�&DVWUR��³,W�6RXUFLQJ�DQG�5HGH¿QLWLQ�RI�7KH�
6XEVLGDU\� 5ROH��$� &RPSDUDWLYHV� 6WXG\� %HWZHHQ� 7KH� %UD]LOLDQ� DQG� 7KH� ,QGLDQ� 6XEVLGLDULHV� RI� DQ�$PHULFDQ�
0XOWLQDWLRQDO´��-RXUQDO�RI�,QIRUPDWLRQ�6\VWHPV�DQG�7HFKQRORJ\��9RO����1R����������SS���������
,ELG��KOP�������
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:DZDQFDUD�GHQJDQ�6UL�&KDQGUD�'ZLSD�SDGD�WDQJJDO����0HL������
,ELG��KOP����
+*�$VL�� �������³3HNHUMDDQ�:DNWX�7HUWHQWX�GDQ�2XWVRXUFLQJ´��WHUVHGLD�GL�ZHEVLWH�KWWS���ZZZ�VLQDUKDUDSDQ�FR�LG��
GLDNVHV�SDGD�WDQJJDO����2NWREHU������
.%� .XVXPDQGDUX�� � ������.DUO� 0DU[�� 5HYROXVL� GDQ� 6RVLDOLVPH�� 6DQJJDKDQ� WHUKDGDS� )UDQV� 0DJQLV� 6XVHQR��
0DJHODQJ��5HVLVW�%RRN��KOP�����

KDPLO�EDJL�ZDQLWD��
6 H E H O XP � V H E X D K � S H U X V D K D D Q�

PHPEHUODNXNDQ� VLVWHP� NHUMD� RXWVRXUFLQJ�
WHUGDSDW� GXD� WDKDSDQ� SHUMDQMLDQ� \DQJ� KDUXV�
GLODOXL� GDODP�SHQ\HGLDDQ� MDVD� SHNHUMD� \DLWX�
SHUWDPD�� SHUMDQMLDQ� DQWDUD� SHUXVDKDDQ�
SHPEHUL� SHNHUMDDQ� GHQJDQ� SHUXVDKDDQ�
SHQ\HGLD� EXUXK� \DQJ� EHULVL� WHQWDQJ� V\DUDW�
V\DUDW�SHNHUMDDQ�\DQJ�DNDQ�GL�RXWVRXUFH�NDQ�
�VHVXDL� GHQJDQ� 3DVDO� ��� D\DW� ����� 8QGDQJ�
8QGDQJ�1R�����7DKXQ�������-LND�GLOLKDW�GDUL�
NHWHQWXDQ� LWX� VHDNDQ� WLGDN� WHUMDGL� PDVDODK�
WHUKDGDS�EXUXK�NHWLND�EHNHUMD�VHEDJDL�EXUXK�
RXWVRXUFLQJ��NDUHQD�VHFDUD�WHRUL�KDNQ\D�DNDQ�
GLSHQXKL� ROHK� SHUXVDKDDQ� SHQ\HGLD� WHQDJD�
NHUMD�� 1DPXQ�� GDODP� SUDNWLNQ\D� WHUGDSDW�
EDQ\DN� SHQ\LPSDQJDQ� \DQJ� GLODNXNDQ� ROHK�
SHUXVDKDDQ� SHPEHUL� SHNHUMDDQ� PDXSXQ�
SHUXVDKDDQ� SHQ\HGLD� WHQDJD� NHUMD� WHUKDGDS�
VLVWHP� NHUMD� RXWVRXUFLQJ�� 3HQ\LPSDQJDQ�
SHQ\LPSDQJDQ�WHUVHEXW�DQWDUD�ODLQ�
��� 3HUXVDKDDQ� SHPEHUL� SHNHUMDDQ� WLGDN�

PHPDWXKL�V\DUDW�V\DUDW�\DQJ�GLWHWDSNDQ�
XQWXN� MHQLV � SHNHU MDDQ� \DQJ� GL�
RXWVRXUFH�NDQ�FRQWRKQ\D�37��0LWVKXED�
, Q GRQ H V L D � \ D QJ � E H U R S H U D V L � G L�
7DQJHUDQJ�� PHPSHNHUMDNDQ� EXUXK�
RX W V R X UF L Q J � V H E D J D L � R S H U D W R U�
SURGXNVLQ\D���

��� $GDQ\D� SHODQJJDUDQ� WHQWDQJ� EDWDV�
ZDNWX�NHUMD�\DQJ�GLWHWDSNDQ�EDJL�EXUXK��
GDODP� 3DVDO� ��� D\DW� ���� EXWLU� NHGXD�
PHQ\HEXWNDQ� EDKZD� SHNHUMDDQ� ZDNWX�
WHUWHQWX� SDOLQJ� ODPD� �� WDKXQ� QDPXQ�
EDQ\DN � SH UXVDKDDQ � \DQJ � W H UXV�
PHPSHUSDQMDQJ� ZDNWX� WHUVHEXW� WDQSD�
PHQJDQJNDW� EXUXK� PHQMDGL� NDU\DZDQ�
WHWDS�

��� 3HUMDQMLDQ� NHUMD� GLEXDW� VHSLKDN� DWDX�
WDQSD�SURVHV�NHVHSDNDWDQ��SHNHUMD�WLGDN�
GLEHUL�WDKX�LVL�SHUMDQMLDQ�NHUMD��SHNHUMD�
PD\RULWDV� WLGDN� GLEHULNDQ� IDVLOLWDV�
NHVHKDWDQ�� XDQJ� PDNDQ� GDQ� XDQJ�
OHPEXU� KDO� LQL� WLGDN� VHVXDL� GHQJDQ�
8QGDQJ�8QGDQJ�1R�����7DKXQ������
3HQ\LPSDQJDQ�SHQ\LPSDQJDQ�WHUVHEXW�

VXGDK�VHULQJ�WHUMDGL��QDPXQ�EXUXK�WLGDN�GDSDW�

EHUEXDW�EDQ\DN�NDUHQD�LD�KDUXV�WHWDS�EHNHUMD�
GHPL� PHQGDSDW� XDQJ� XQWXN� PHQFXNXSL�
NHEXWXKDQ�� +DO� LQLODK� \DQJ� GLVHEXW� 0DU[�
VHEDJL� NHWHUDVLQJDQ�� GLPDQD� VHRUDQJ� EXUXK�
WLGDN� GDSDW� KLGXS� VHEDJDLPDQ� OD\DNQ\D�
PDQXVLD � � \DQJ� GDSDW � WHUXV � PHQHUXV�
PHQLQJNDWNDQ� NHPDNPXUDQQ\D� VHQGLUL�
PHODLQNDQ� WHUDQWDL� SDGD� WLQJNDW� NHKLGXSDQ�
KHZDQL��7LQJNDW�KLGXS�KHZDQL��NDUHQD�LD�WLGDN�
G DS D W � O H S D V � G D U L � N H K D U X V DQ � XQ W XN�
PHPSHUWDKDQNDQ�KLGXS�GDUL�KDUL�NH�KDUL�
G�� 3HUOLQGXQJDQ�8SDK� GDQ� NHVHMDKWUDDQ�

VHUWD�V\DUDW�V\DUDW�NHUMD
'DPSDN� VLVWHP� NHUMD� RXWVRXUFLQJ� LQL�

PHUXJLNDQ� EXUXK� NDUHQD� EXUXK� WLGDN� DNDQ�
SHUQDK�PHQGDSDW�NHVHPSDWDQ�XQWXN�SURPRVL�
MDEDWDQ��+DO�LQL�GLVHEDENDQ�ROHK�MDQJND�ZDNWX�
NHUMD�GLEDWDVL��+DO�LQL�EHUDUWL�EXUXK�WLGDN�DNDQ�
SHUQDK�EHUNHVHPSDWDQ�XQWXN�PHQDLNNDQ�WDUDI�
NHVHMDKWHUDDQ�KLGXSQ\D��3UDNWLN�RXWVRXUFLQJ�
MXJD� WHODK� PHQFLSWDNDQ� IUDJPHQWDVL� DWDX�
SHQJHORPSRNDQ� EXUXK� EHUGDVDUNDQ� VWDWXV�
KXEXQJDQ � NH U M D � G L � W L QJND W � SDE U L N ��
3HQJHORPSRNDQ�LQL�SDGD�XPXPQ\D�GLWDQGDL�
GHQJDQ� SHUEHGDDQ� ZDUQD� VHUDJDP� \DQJ�
GLNHQDNDQ� ROHK� NHWLJD� NHORPSRN� EXUXK�
WHUVHEXW�GDQ�GL�DQWDUD�EXUXK�RXWVRXUFLQJ�\DQJ�
EHUDVDO�GDUL�SHUXVDKDDQ�SHQ\DOXU�WHQDJD�NHUMD�
\DQJ� EHUEHGD�EHGD� � 3HQJHORPSRNDQ�
EHUGDVDUNDQ�ZDUQD� EDMX� VHUDJDP�PHPEDZD�
HIHN� VWUDWL¿NDVL� GDQ� MDUDN� VRVLDO� GL� DQWDUD�
EXUXK� WHWDS�� NRQWUDN� GDQ� RXWVRXUFLQJ� \DQJ�
EHULPSOLNDVL� WHUKDGDS� VROLGDULWDV� GDQ�
NHVDGDUDQ�EHUVDPD�VHEDJDL�EXUXK�

� 3UDNW LN� KXEXQJDQ� RXWVRXUFLQJ�
PHPEDZD�VHWLGDNQ\D���EHQWXN�GLVNULPLQDVL�
WHUKDGDS�EXUXK���\DLWX�

Wü1 'LVNU LPLQDV L � 8V LD � GDQ � 6 WD WXV�

3HUNDZLQDQ

.HELMDNDQ� \DQJ� GLWHUDSNDQ� ROHK�
SHUXVDKDDQ�SHQJJXQD�XQWXN�PHPSHNHUMDNDQ�
EXUXK� RXWVRXUFLQJ� DGDODK� PHQHUDSNDQ�
EDWDVDQ�XVLD�GDQ�VWDWXV�SHUNDZLQDQ�EDJL�EXUXK�
RXWVRXUFLQJ � \DQJ� PHQLPEXONDQ� HIHN�
GLVNULPLQDWLI � � 3HUXVDKDDQ� FHQGHUXQJ�
PHPSHNHUMDNDQ� EXUXK� EHUXVLD� PXGD� GDQ�
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XQWXN� SHUHNUXWDQ� EXUXK� RXWVRXUFLQJ� EDUX�
PHQV\DUDWNDQ� EXUXK� \DQJ� EHUXVLD� ������
WDKXQ� GDQ� EHUVWDWXV� ODMDQJ� GHQJDQ� DODVDQ�
SURGXNWLYLWDV��0HPLOLK�EXUXK�EHUVWDWXV�ODMDQJ�
PHPEDZD�HIHN�VHPDNLQ�VXOLWQ\D�EXUXK�\DQJ�
VXGDK� EHUNHOXDUJD� XQWXN� PHPSHUROHK�
SHNHUMDDQ�GDQ�EHUSHQJKDVLODQ�

Xü1 'LVNULPLQDVL�8SDK�
%XUXK� RXWVRXUFLQJ� \DQJ� PHODNXNDQ�

MHQLV� SHNHUMDDQ�\DQJ� VDPD�GDODP� MDP�NHUMD�
\DQJ�VDPD�GHQJDQ�EXUXK�WHWDS�PHQGDSDWNDQ�
XSDK�\DQJ�EHUEHGD��8SDK�WRWDO�EXUXK�NRQWUDN�
OHELK�UHQGDK�����GDUL�XSDK�EXUXK�WHWDS�GDQ�
XSDK� WRWDO� EXUXK� RXWVRXUFLQJ� ���� OHELK�
UHQGDK�GDUL�XSDK�EXUXK�WHWDS���

Yü1 'LVNULPLQDVL�%HUVHULNDW
%XUXK�NRQWUDN�GDQ�RXWVRXUFLQJ�VHFDUD�

ODQJVXQJ�PDXSXQ�WLGDN�ODQJVXQJ�WLGDN�GLEHUL�
NHVHPSDWDQ�XQWXN�EHUJDEXQJ�GHQJDQ�VHULNDW�
WHUWHQWX� DWDX� GHQJDQ� VHULNDW� DSDSXQ� GDQ�
NHPXQJNLQDQ�WLGDN�GLSHUSDQMDQJ�NRQWUDN�MLND�
EHUJDEXQJ�GHQJDQ�VHULNDW�EXUXK��

3UDNWLN� RXWVRXUFLQJ� MXJD� FHQGHUXQJ�
HNVSORLWDWLI� NDUHQD� XQWXN� PHODNXNDQ�
NHZDMLEDQ� SHNHUMDDQ� \DQJ� VDPD�� EXUXK�
NRQWUDN� GDQ� RXWVRXUFLQJ�PHPSHUROHK� XSDK�
GDQ�KDN�KDN�\DQJ�EHUEHGD�GDQ�VHEDJLDQ�EXUXK�
K D U X V � P H Q J H O X D U N D Q � E L D \ D � X Q W X N�
PHQGDSD WNDQ � SHNHU MDDQ � D WDX � XQ WXN�
PHPSHUWDKDQNDQ� SHNHUMDDQQ\D�� 6HEDOLNQ\D�
RXWVRXUFLQJ� PHPEHULNDQ� PDQIDDW� EDJL�
SHPHULQWDK�DQWDUD�ODLQ ����PHQJHPEDQJNDQ����
GDQ PHQGRURQJ� SHUWXPEXKDQ� HNRQRPL��
PDV\DUDNDW� GDQ� SHUWXPEXKDQ� HNRQRPL�
QDVLRQDO� ����SHPELQDDQ�GDQ�SHQJHPEDQJDQ��
NHJLDWDQ� NRSHUDVL� GDQ� XVDKD� NHFLO� GDQ�
PHQHQJDK�� 6HPHQWDUD� PDQIDDW� RXWVRXUFLQJ�
EDJL� PDV\DUDNDW� DQWDUD� ODLQ�� ���� DNWLYLWDV�
RXWVRXUFLQJ DNDQ� PHQGRURQJ� NHJLDWDQ��
HNRQRPL � SHQXQ M DQJ � G L � O L QJNXQJDQ�
P D V \ D U D N D W � � � � � P H Q J HPE D Q J N D Q��
LQIUDVWUXNWXU�VRVLDO�PDV\DUDNDW��EXGD\D�NHUMD��
GLVLSOLQ� GDQ SHQLQJNDWDQ� NHPDPSXDQ��
HNRQRPL������PHQJXUDQJL�SHQJDQJJXUDQ�GDQ�
��� PHQLQJNDWNDQ� NHPDPSXDQ� GDQ� EXGD\D��
EHUXVDKD�GL�OLQJNXQJDQ�PDV\DUDNDW�

0DND�GDUL�LWX�FXNXS�EHUDODVDQ�PHQJDSD�
DNKLUQ\D� 0DKNDPDK� .RQVWLWXVL� PHODNXNDQ�
NRUHNVL� WHUKDGDS� 3DVDO� \DQJ� WHUNDLW� GHQJDQ�

R X W V R X U F L Q J � \ D Q J � D Q W D U D � O D L Q�
PHQHQWXNDQ�EDKZD�3DVDO� ��� D\DW� ����� 3DVDO�
��� D\DW� ���� 88� 1R�� ��� 7DKXQ� ����� WLGDN�
PHPSXQ\DL� NHNXDWDQ� KXNXP� PHQJLNDW�
VHSDQMDQJ� GDODP� SHUMDQMLDQ� NHUMD� WLGDN�
PHQHUDSNDQ� SULQVLS� SHQJDOLKDQ� WLQGDNDQ�
SHUOLQGXQJDQ� EDJL� EXUXK�SHNHUMD� \DQJ�
EHNHUMD�SDGD�SHUXVDKDDQ�\DQJ�PHODNVDQDNDQ�
SHNHUMDDQ� RXWVDXUFLQJ� ZDODXSXQ� WHUMDGL�
SHQJJDQWLDQ�SHUXVDKDDQ�\DQJ�PHODNVDQDNDQ�
VHEDJLDQ�SHNHUMDDQ�

%HUGDVDUNDQ� WHRUL� HIHNWLYLWDV� KXNXP�
EDKZD�SHODNVDQDDQ�DWXUDQ�KXNXP�GLWHQWXNDQ�
ROHK� NHVHVXDLDQ� PDWHUL� PXDWDQQ\D� GHQJDQ�
GLQDPLND� VRVLDO� NHPDV\DUDNDWDQ� GLPDQD�
KXNXP� WHUVHEXW� GLEHUODNXNDQ�� 6RHUMRQR�
6RHNDQWR�PHQJHPXNDNDQ�EDKZD�DJDU�KXNXP�
GDSDW�EHIXQJVL�GHQJDQ�EDLN��PDND�GLSHUOXNDQ�
NHVHUDVLDQ� EHEHUDSD� IDNWRU� \DNQL� IDNWRU�
KXNXPQ\D�� IDNWRU� SHQHJDN� KXNXP�� IDNWRU�
VDUDQD�DWDX�IDVLOLWDV��IDNWRU�PDV\DUDNDW��IDNWRU�
NHEXGD\DDQ�

�&�� 6LPSXODQ�
'DUL� XUDLDQ� GL� DWDV� GDSDW� GLVLPSXONDQ�

EDKZD� SHODNVDQDDQ� KXEXQJDQ� NHUMD� GHQJDQ�
VLVWHP�RXWVRXUFLQJ�VHWHODK�3XWXVDQ�0.�1R��
���388�,;������SDGD�SHUXVDKDDQ�VZDVWD�GL�
17%� EHOXP� WHUODNVDQD� VHEDJDLPDQD�
PHVWLQ\D��3XWXVDQ�0.�1R�����388��,;������
\DQJ� PHQ\DWDNDQ� VHFDUD� XPXP� SHUMDQMLDQ�
NHUMD� ZDNWX� WHUWHQWX� �3.:7�� EHUXEDK�
PHQMDGL�SHUMDQMLDQ�NHUMD�ZDNWX�WLGDN�WHUWHQWX�
�3.:77��GLNDLWNDQ�GHQJDQ�3DVDO����88�1R��
��� 7DKXQ� ����� PHQJDQGXQJ� � NRQWUDGLNWLI�
NDUHQD� SHNHUMDDQ�SHNHUMDDQ� \DQJ� WHODK�
GLVHEXWNDQ� �GDODP�3DVDO����WHUVHEXW�PHQXUXW�
VLIDWQ\D�WLGDN�GDSDW�GLEXDW�VHFDUD�SHUPDQHQ�
�3.:77�� NDUHQD� EHUVLIDW� VHPHQWDUD��
PXVLPDQ�� SHQJHQDODQ� SURGXN� EDUX� GDQ�
NHJLDWDQ�GDODP�PDVD�SHQMDMDNDQ��

'DIWDU�3XVWDND

$XUHOLR� GD� 6LOYD�0DUFR�� 5REHUWR�*RQ]DOH]�
'XDUWHDQG-RVH� 0DUFLR� GH� &DVWUR�� ³,W�
6RXUFLQJ� DQG� 5HGH¿QLWLQ� RI� 7KH�
6XEVLGDU\�5ROH��$�&RPSDUDWLYHV�6WXG\�
%HWZHHQ�7KH�%UD]LOLDQ�DQG�7KH�,QGLDQ�

6RHUMRQR�6RHNDQWR��������)DNWRU�IDNWRU�<DQJ�0HPSHQJDUXKL�3HQHJDNDQ�+XNXP��-DNDUWD��5DMD�*UD¿QGR�3HUVDGD���
KOP���
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6X E V L G L D U L H V � R I � D Q � $PH U L F D Q�
0XOWLQDWLRQDO�´�-RXUQDO�RI�,QIRUPDWLRQ�
6\VWHPV�DQG�7HFKQRORJ\��9RO����1R����
������SS���������

&DK\R� 1XU�� ������ � ³3HQJDOLKDQ� 3HNHUMDDQ�
3HQXQMDQJ�SHUXVDKDDQ�GHQJDQ�6LVWHP�
2XWVRXUFLQJ� �$OLK� 'D\D�� 0HQXUXW�
8QGDQJ�XQGDQJ� 1R�� ��� 7DKXQ� �����
7HQWDQJ�.HWHQDJDNHUMDDQ��6WXGL�.DVXV�
SDGD� $VXUDQVL� $VWUD� %XDQD�´�� 7HVLV���
0DJLVWHU�+XNXP�)+8,��'HSRN��

,QGUDMLW� 5(� GDQ� 5LFKDUGXV� 'MRNRSUDQRWR��
������ 3URVHV� %LVQLV� 2XWVRXUFLQJ��
-DNDUWD�� 37�� *UDPHGLD� :LGLDVDUDQD�
,QGRQHVLD�

-LDQJ� 5XLFKLQ�� ³7R� 'HYHORS� 2XWVRXUFLQJ��
1HZ�*URZWK�3RLQW�RI�1RUWKHDVW�&KLQD�
8VLQJ� )',�´,QWHUQDWLRQDO� %XVLQHVV�
5HVHDUFK� -RXUQDO��9RO���� 1R���� ������
SS����������

.XVXPDQGDUX� .%�� ������ .DUO� 0DU[��
5HYROXVL� GDQ� 6RVLDOLVPH�6DQJJDKDQ�
WHUKDGDS�)UDQV�0DJQLV�6XVHQR��5HVLVW�
%RRN�0DJHODQJ�

5LW]HU� *�� GDQ� 'RXJODV� -�*��� ������ 7HRUL�
6RVLRORJL� 0RGHUQ�� .HQFDQD� 3UHGDQD�
0HGLD�*URXS��-DNDUWD�

6DSWRULQL� ,� GDQ� -DIDU� 6XU\RPHQJJROR�������
. H N X D W D Q � 6 R V L D O � 6 H U L N D W�
%XUXK�3XWDUDQ�%DUX�GDODP�3HUMXDQJDQ�
0HQRODN�2XWVRXUFLQJ�� -DNDUWD��7UDGH�
8QLRQ�5LJKW�

6RHNDQWR� 6RHUMRQR�� ������ )DNWRU�)DNWRU�
<DQJ� 0HPSHQJDUXKL� 3HQHJDNDQ�
+XNXP�� 5DMD� *UD¿QGR� 3HUVDGD��
-DNDUWD�

6XKDUGL�*XQDUWR��������3HUOLQGXQJDQ�+XNXP�
%DJL� 3HNHUMD� .RQWUDN� 2XWVRXUFLQJ��
8QLYHUVLWDV�$WPD�-D\D��<RJ\DNDUWD��

6XZRQGR� &KDQGUD�� ������ 2XWVRXUFLQJ��
,PSOHPHQWDVL� GL� ,QGRQHVLD�� (OH[�
0HGLD�&RPSXWLQGR��-DNDUWD�

$VL�+*��������³3HNHUMDDQ�:DNWX�7HUWHQWX�GDQ�
2XWVRXUFLQJ´� WHUVHGLD� GL� ZHEVLWH�
KWWS�� �ZZZ�VLQDU�KDUDSDQ�FR�LG��
GLDNVHV�SDGD�WDQJJDO���2NWREHU������

)DL]�0��������³2XWVRXUFLQJ��$OLK�'D\D��GDQ�
3HQJHORODDQ�7HQDJD�3DGD�3HUXVDKDDQ´�
W H U V H G L D � G L � Z H E V L W H � K W W S � � � Z�
ZZ�SDQPRKDQDG� IDL]�FRP�� � GLDNVHV�
SDGD�WDQJJDO���2NWREHU������

7DPEXVDL�0X]QL��³3HODNVDQDDQ�2XWVRXUFLQJ�
�$OLK� 'D\D�� 'LWLQMDX� GDUL� $VSHN�

+XNXP� .HWHQDJDNHUMDDQ� 7LGDN�
0HQJDEXUNDQ� +XEXQJDQ� ,QGXVWULDO´��
WHUVHGLD� GL� ZHEVLWH� �� GLDNVHV� SDGD�
WDQJJDO����0HL�������

:LUDZDQ�� ³5XEULN� +XNXP� 7HURSRQJ�$SD�
\DQJ� GLPDNVXG� GHQJDQ� V LV WHP�
RXWVRXUFLQJ"´�� WHUVHGLD� GL� ZHEVLWH�
K W WS � � �ZZZ�SLNL UDQ�UDN\DW �FRP�
�FHWDN���������WHURSRQJ�NRPHQKXNX
P�KWP�� GLDNVHV� SDGD� WDQJJDO� ��� -XQL�
�����

���
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