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DGRSWHG�E\�WKH�&ULPLQDO�&RGH�RI�WKH�,VODPLF�ODZ��¿TK�MLQD\DK���)RUJLYHQHVV�LQVWLWXWLRQV�UHIHUUHG�WR�
KHUH�LV�WKH�LQVWLWXWLRQ�RI�DOWHUQDWLYH�GLVSXWH�UHVROXWLRQ�RXWVLGH�WKH�MXGLFLDO�PHFKDQLVP�

.H\ZRUGV��&ULPLQDO�&DVH�5HVROXWLRQ��,VODPLF�/HJDO�3HUVSHFWLYH�

$EVWUDN

'L�,QGRQHVLD�KXNXP�GDQ�SURVHV�KXNXP�IRUPDO�XQWXN�PHQJJDSDL�NHDGLODQ� IRUPDO�PDVLK�PDKDO��
EHUNHSDQMDQJDQ��PHOHODKNDQ��VHUWD�EHOXP�PHQ\HOHVDLNDQ�PDVDODK�GDQ�DGDQ\D�SUDNWHN�NRUXSVL��
NROXVL� GDQ�QHSRWLVPH�� 6DODK� VDWX�GDUL� EHUEDJDL�PDVDODK� \DQJ�PHQMDGLNDQ�EHQWXN� NHDGLODQ� LQL�
WHUOLKDW�SUREOHPDWLN�DGDODK��PHQJLQJDW� WHUGDSDW�GDQ�GLODNXNDQQ\D�VDWX�SURVHV�\DQJ�VDPD�EDJL�
VHPXD� MHQLV� PDVDODK� �RQH� IRU� DOO� PHFKDQLVP��� +DO� ,QLODK� \DQJ� PXODL� EDQ\DN� SLKDN� PHQFDUL�
DOWHUQDWLI�SHQ\HOHVDLDQ�DWDV�PDVDODKQ\D�'DODP�KXNXP�,VODP��GLNHQDO� OHPEDJD�SHPDDIDQ�\DQJ�
GDSDW�GLDGRSVL�ROHK�.8+3�GDUL�KXNXP�,VODP��¿NLK�MLQD\DK���/HPEDJD�SHPDDIDQ�GLPDNVXG�GL�VLQL�
DGDODK�OHPEDJD�DOWHUQDWLI�SHQ\HOHVDLDQ�VHQJNHWD�GL�OXDU�PHNDQLVPH�SHUDGLODQ�

.DWD�.XQFL��3HQ\HOHVDLDQ�3HUNDUD�3LGDQD��3HUVSHNWLI�+XNXP�,VODP�

$������3HQGDKXOXDQ

' L G D O DP � D O L Q H D � N H HPS D W � G D U L�

SHPEXNDDQ� 8QGDQJ�8QGDQJ� 'DVDU� �����

1HJDUD� ,QGRQHVLD� EHUWXMXDQ� PHQFDSDL�

PDV\DUDNDW� DGLO� GDQ�PDNPXU� VHFDUD�PHUDWD�

EDLN� VHFDUD� PDWHULO� PDXSXQ� VSLULWXDO�� MDGL�

QHJDUD� WLGDN� KDQ\D� EHUWXJDV� PHPHOLKDUD�

NHWHUWLEDQ�VDMD��DNDQ�WHWDSL�OHELK�OXDV�GDULSDGD�

KDO�WHUVHEXW��6HEDE�QHJDUD�EHUNHZDMLEDQ�SXOD�

XQWXN� WXUXW� VHUWD� GDODP� VHPXD� VHNWRU�

NHKLGXSDQ�GDQ�SHQJKLGXSDQ��WHODK�GLWHWDSNDQ�

V H E D J D L � W X M X D Q � 1 H J D U D � , Q G R Q H V L D�

VHEDJDLPDQD�\DQJ�GLQ\DWDNDQ��\DLWX��

´�������0HOLQGXQJL� VHJHQDS� %DQJVD�

,QGRQHVLD� GDQ� VHOXUXK� WXPSDK� GDUDK�

,QGRQHVLD� GDQ� XQWXN� PHPDMXNDQ�

NHVHMDKWHUDDQ� XPXP�� PHQFHUGDVNDQ�

N H K L G X S D Q � E D Q J V D � G D Q � L N X W�

PHODNVDQDNDQ� NHWHU W LEDQ � GXQLD�

EHUGDVDUNDQ� NHPHUGHNDDQ� DEDGL� GDQ�

NHDGLODQ�VRVLDO«´

1HJDUD� ,QGRQHVLD� DGDODK� QHJDUD�

EHUGDVDUNDQ� DWDV� KXNXP� �UHFKWVWDDW�� WLGDN�

EHUGDVDUNDQ � D WDV � NHNXDVDDQ � EH ODND�

�PDFKVWDDW�� EHUGDVDUNDQ� 3DQFDVLOD� GDQ�

8QGDQJ�8QGDQJ� 'DVDU� 1HJDUD� 5HSXEOLN�

,QGRQHVLD�7DKXQ������ �1HJDUD�KXNXP�GDSDW�

GLEHGDNDQ�DWDV����GXD��FLUL�FLUL��\DLWX�GLOLKDW�

GDUL� VLVL� KXNXP� IRUPDO� GDQ� GLOLKDW� GDUL� VLVL�

KXNXP� PDWHULDO�� &LUL�FLUL� QHJDUD� KXNXP�

8QGDQJ�8QGDQJ�'DVDU������'DQ�+DVLO�$PDQGHPHQ��-DNDUWD��6LQDU�*UD¿ND��KOP�����
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0RFK�0DKIXG�0'����������+XNXP�GDQ�3LODU�SLODU�'HPRNUDVL��<RJ\DNDUWD��*DPD�0HGLD��KOP�����
-LPO\�$VVKLGGLTLH��������3RNRN�SRNRN�+XNXP�7DWD�1HJDUD�,QGRQHVLD�3DVFD�5HIRUPDVL��-DNDUWD��37�%KXDQD�,OPX�
3RSXOHU��KOP���������
�
8QGDQJ�8QGDQJ�'DVDU�������2S��FLW��KOP����
�
,ELG��KOP�����
6DWMLSWR�5DKDUMR��������%LDUNDQ�+XNXP�0HQJDOLU��&DWDWDQ�.ULWLV�WHQWDQJ�3HUJXODWDQ�0DQXVLD�GHQJDQ�+XNXP��
-DNDUWD��.RPSDV�0HGLD�8WDPD��KOP����
�$GULDQXV�0HOLDOD��³3HQ\HOHVDLDQ�6HQJNHWD�$OWHUQDWLI��3RVLVL�GDQ�3RWHQVLQ\D�GL�,QGRQHVLD´��WHUVHGLD�GL�RýFLDO�:HEVLWH�
RI�$GULDQXV�0HOLDOD�����2NWREHU������

IRUPDO� PHQXUXW � )ULHGHULFK� -� 6WDKO�

VHEDJDLPDQD� GLNXWLS� ROHK� 0RFK� 0DKIXG�

0'���DGDODK�

D�� +DN�KDN�DVDVL�PDQXVLD�

E�� 3HPLVDKDQ�DWDX�SHPEDJLDQ�NHNXDVDDQ�

XQWXN�PHQMDPLQ�KDN�KDN�DVDVL�PDQXVLD�

LWX� \DQJ� ELDVD� GLNHQDO� VHEDJDL� 7ULDV�

3ROLWLND�

F�� 3HPHULQWDKDQ� EHUGDVDUNDQ� SHUDWXUDQ�

SHUDWXUDQ�

G�� 3H U D G L O D Q � D GP LQ L V W U D V L � G D O DP�

SHUVHOLVLKDQ�

0HQXUXW� $9� 'HFH\� VHEDJDLPDQD�

GLNXWLS�ROHK�-LPO\�$VVKLGGLTLH��PHPEHULNDQ�

FLUL�FLUL��

D�� 6XSUHPDVL� KXNXP�� GDODP� DUWL� WLGDN�

EROHK�DGD�NHVHZHQDQJ�ZHQDQJDQ

E�� .HGXGXNDQ�\DQJ�VDPD�GL�GHSDQ�KXNXP�

EDLN�EDJL�UDN\DW�ELDVD�PDXSXQ�SHMDEDW�

F�� 7HUMDPLQQ\D� KDN�KDN� PDQXVLD� ROHK�

XQGDQJ�XQGDQJ� GDQ� NHSXWXVDQ�

NHSXWXVDQ�SHQJDGLODQ��

6XDWX� QHJDUD� WLGDN� GDSDW� GLNDWDNDQ�

VHEDJDL� QHJDUD� KXNXP�� DSDELOD� QHJDUD�

W H U V H E X W � W L G D N � G D S D W � P HPEH U L N D Q�

SHQJKDUJDDQ� GDQ� MDPLQDQ� +$0�� 'LGDODP�

8QGDQJ�8QGDQJ�'DVDU������DPDQGHPHQ�NH�

�� WHUGDSDW� EHEHUDSD� 3DVDO� \DQJ� PHQJDWXU�

PHQJHQDL�+$0�GLDQWDUDQ\D��
3DVDO����'�D\DW����
³6HWLDS� RUDQJ� EHUKDN� DWDV� SHQJDNXDQ��
MDPLQDQ�� SHUOLQGXQJDQ�� GDQ� NHSDVWLDQ�
KXNXP�\DQJ�DGLO� VHUWD�SHUODNXDQ�\DQJ�
VDPD�GL�KDGDSDQ�KXNXP´
3DVDO����,�D\DW����
³+DN� XQWXN� KLGXS�� KDN� XQWXN� WLGDN�
GLVLNVD��KDN�NHPHUGHNDDQ�GDODP�SLNLUDQ�
GDQ� KDWL� QXUDQL�� KDN� EHUDJDPD�� KDN�
XQWXN� WLGDN� GLSHUEXGDN�� KDN� XQWXN�
GLDNXL� VHEDJDL� SULEDGL� GL� KDGDSDQ�
KXNXP��GDQ�KDN�XQWXN�WLGDN�GLWXQWXW�DWDV�
GDVDU�KXNXP�\DQJ�EHUODNX�VXUXW�DGDODK�

KDN� DVDVL� PDQXVLD� \DQJ� WLGDN� GDSDW�
GLNXUDQJL�GDODP�NHDGDDQ�DSD�SXQ´�

$SDUDWXU�SHQHJDN�KXNXP�VDDW�LQL�PDVLK�

VXOLW � PHQHULPD� SLNLUDQ�SLNLUDQ� \DQJ�

EHUODQGDVNDQ� SDGD� PHWRGH� EHUSLNLU� \XULGLV�

PDWHULLO�� VHEDE� SDGD� XPXPQ\D� DSDUDW�

SHQHJDN�KXNXP�VXGDK�WHUODQMXU�GDQ�WHUELDVD�

EHUSLNLU� EDKZD� \DQJ� GLNDWDNDQ� KXNXP� LWX�

DGDODK� XQGDQJ�XQGDQJ�� 3DUD� SURIHVLRQDO�

KXNXP�� VHSHUWL� KDNLP�� MDNVD�� DGYRNDW� GDQ�

SDUD� \XULV� \DQJ� EHNHUMD� GL� SHPHULQWDKDQ��

PHOLKDW� GDQ� PHQJDUWLNDQ� KXNXP� VHEDJDL�

VXDWX�EDQJXQDQ�SHUXQGDQJXQGDQJDQ��+XNXP�

WDPSLO � GDQ� GL WHPXNDQ� GDODP� ZXMXG�

SHUXQGDQJ�XQGDQJDQ��'L�OXDU�XQGDQJ�XQGDQJ�

WLGDN�DGD�KXNXP���

'L�ODLQ�SLKDN��KXNXP�GDQ�SURVHV�KXNXP�

IRUPDO�WHUGDSDW�IDNWD�EDKZD�XQWXN�PHQJJDSDL�

NHDGLODQ�IRUPDO�WDGL��VHNXUDQJ�NXUDQJQ\D�GL�

,QGRQHVLD�� WHUQ\DWD� PDKDO�� EHUNHSDQMDQJDQ��

PHOHODKNDQ�� WLGDN� PHQ\HOHVDLNDQ� PDVDODK�

GDQ� \DQJ� OHELK� SDUDK� ODJL�� SHQXK� GHQJDQ�

SUDNWHN�NRUXSVL��NROXVL�GDQ�QHSRWLVPH��6DODK�

VDWX�GDUL�EHUEDJDL�PDVDODK�\DQJ�PHQMDGLNDQ�

EHQWXN� NHDGLODQ� LQL� WHUOLKDW� SUREOHPDWLN�

DGDODK��PHQJLQJDW�WHUGDSDW�GDQ�GLODNXNDQQ\D�

VDWX� SURVHV� \DQJ� VDPD� EDJL� VHPXD� MHQLV�

PDVDODK��RQH�IRU�DOO�PHFKDQLVP���,QLODK�\DQJ�

PHQJDNLEDWNDQ� PXODL� EHUSDOLQJQ\D� EDQ\DN�

SLKDN� JXQD� PHQFDUL� DOWHUQDWLI� SHQ\HOHVDLDQ�

DWDV�PDVDODKQ\D�

6HODLQ� LWX�� GDODP� VLVWHP� KXNXP� \DQJ�

EHUODNX�GL�,QGRQHVLD��EDKNDQ�GL�GXQLD�VDDW�LQL��

SRVLVL� NRUEDQ� GDQ� NHOXDUJD� NRUEDQ� WLQGDN�

SLGDQD� EHOXP� PHQGDSDW� SHUKDWLDQ� \DQJ�

VHSDQWDVQ\D� GDQ� EHOXP� GLWHPSDWNDQ� VHFDUD�

DGLO�� EDKNDQ� FHQGHUXQJ� WHUOXSDNDQ��.RQGLVL�

LQL � EHU LPSOLNDVL � SDGD� GXD� KDO � \DQJ�

IXQGDPHQWDO�� \DLWX� WLDGDQ\D� SHUOLQGXQJDQ�

KXNXP� EDJL� NRUEDQ� GDQ� WLDGDQ\D� SXWXVDQ�

KDNLP� \DQJ� PHPHQXKL� UDVD� NHDGLODQ� EDJL�
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NRUEDQ��SHODNX�PDXSXQ�PDV\DUDNDW�OXDV�

'DODP� SHUNHPEDQJDQ� GHZDVD� LQL��

SHQ\HOHVDLDQ�SHUNDUD�GL�OXDU�SHQJDGLODQ�WHUXV�

PHQJDODPL� SHQLQJNDWDQ� VHLULQJ� GHQJDQ�

PHQLQJNDWQ\D�SHQJHWDKXDQ�PDV\DUDNDW�DNDQ�

NHXQWXQJDQ�GDQ�NHPXGDKDQ�\DQJ�GLSHUROHK�

GDUL� SURVHV� SHQ\HOHVDLDQ� SHUNDUD� GL� OXDU�

SHQJDGLODQ� VHUWD� NHVDGDUDQ� XQWXN� WLGDN�

VHNHGDU� ³PHPXWXVNDQ� SHUNDUD´� GHQJDQ�

EHURULHQWDVL� SDGD� SHQFDULDQ� PHQDQJ�NDODK��

PHODLQNDQ� OHELK� NHSDGD� ³PHQ\HOHVDLNDQ�

SHUNDUD´� \DQJ� EHURULHQWDVL� SDGD� ³ZLQZLQ�

VROXWLRQ�´

0DV�$FKPDG�6DQWRVD�PHQJHPXNDNDQ�

VHNXUDQJ�NXUDQJQ\D�DGD���IDNWRU�XWDPD�\DQJ�

PHQMDGL�GDVDU�GLSHUOXNDQQ\D�SHQJHPEDQJDQ�

SHQ\HOHVDLDQ�VHQJNHWD�DOWHUQDWLI�GL�,QGRQHVLD��

\DLWX�

D�� 6HEDJDL� XSD\D� PHQLQJNDWNDQ� GD\D�

VDLQJ� GDODP� PHQJXQGDQJ� SHQDQDPDQ�

PRGDO� NH� ,QGRQHVLD��.HSDVWLDQ�KXNXP�

W H UPD V XN � N H W H U V H G L D D Q � V L V W HP�

SHQ\HOHVDLDQ�VHQJNHWD�\DQJ�H¿VLHQ�GDQ�

UHOLDEHO�PHUXSDNDQ�IDNWRU�SHQWLQJ�EDJL�

SHODNX� HNRQRPL� PDX� PHQDQDPNDQ�

PRGDOQ\D� GL� ,QGRQHVLD�� 3HQ\HOHVDLDQ�

VHQJNHWD� DOWHUQDWLI� \DQJ� GLGDVDUNDQ�

S DGD � S U L Q V L S � N HPDQG L U L DQ � G DQ�

SURIHV LRQD O L VPH� GDSD W � PHQHSLV�

NHUDJXDQ� FDORQ� LQYHVWRU� WHQWDQJ�

NHEHUDGDDQ� IRUXP� SHQ\HOHVDLDQ�

VHQJNHWD � \DQJ� UHO LDEHO � �PDPSX�

PHQMDPLQ�UDVD�NHDGLODQ��

E�� 7XQ WX W DQ � PDV\D UDND W � W H UKDGDS�

PHNDQLVPH�SHQ\HOHVDLDQ�VHQJNHWD�\DQJ�

H¿VLHQ� GDQ� PDPSX� PHPHQXKL� UDVD�

NHDGLODQ�

F�� 8 S D \ D � X Q W X N � P H Q J L P E D Q J L�

PHQLQJNDWQ\D� GD\D� NULWLV� PDV\DUDNDW�

\DQJ� GLEDUHQJL� GHQJDQ� WXQWXWDQ�

EHUSHUDQ� VHUWD� DNWLI� GDODP� SURVHV�

SHPEDQJXQDQ� �WHUPDVXN� SHQJDPELODQ�

NHSXWXVDQ� WHUKDGDS� XUXVDQ�XUXVDQ�

SXEOLN���+DN�PDV\DUDNDW�EHUSHUDQ�VHUWD�

GDODP� SHQHWDSDQ� NHELMDNDQ� SXEOLN�

WHUVHEXW� PHQLPEXONDQ� NRQVHNXHQVL�

GLSHUOXNDQQ\D� ZDGDK� DWDX� PHNDQLVPH�

SHQ\HOHVDLDQ�VHQJNHWD�XQWXN�PHZDGDKL�

SHUEHGDDQ� SHQGDSDW � �FRQÀLFW LQJ�

R S L Q L R Q � � \ D Q J � P X Q F X O � G D U L�

NHSHUDQVHUWDDQ�PDV\DUDNDW�WHUVHEXW�

G�� 0HQXPEXKNDQ� LNOLP� SHUVDLQJDQ� VHKDW�

�SHHU�SUHVVLYH��EDJL�OHPEDJD�SHUDGLODQ��

. H K D G L U D Q � O H P E D J D � O H P E D J D�

SHQ\HOHVDLDQ� VHQJNHWD� DOWHUQDWLI� GDQ�

NXDVL� SHQJDGLODQ� �WULEXQDO�� DSDELOD�

VLIDWQ\D� SLOLKDQ� �RSWLRQDO��� PDND� DNDQ�

W H U M D G L � S U R V H V � V H O H N V L � \ D Q J�

PHQJJDPEDUNDQ� WLQJNDW� NHSHUFD\DDQ�

PD V \ D U D N D W � W H U K D G DS � O HPEDJ D�

SHQ\HOHVDLDQ� VHQJNHWD � WHU WHQWX��

.HKDGLUDQ� SHPEDQGLQJ� �SHHU�� GDODP�

EHQWXN� OHPEDJD�SHQ\HOHVDLDQ� VHQJNHWD�

DOWHUQDWLI� LQL� GLKDUDSNDQ� PHQGRURQJ�

O HPEDJD� O HPEDJD � SHQ\H OHVD LDQ�

VHQJNHWD� WHUVHEXW� PHQLQJNDWNDQ� FLWUD�

GDQ�NHSHUFD\DDQ�PDV\DUDNDW�

H�� 6 H E D J D L � O D Q J N D K � D Q W L V L S D W L I�

PHPEHQGXQJ� GHUDVQ\D� DUXV� SHUNDUD�

PHQJDOLU�NH�SHQJDGLODQ�

'DODP�VLVWHP�UHVWRUDWLYH�MXVWLFH��VLVWHP�

PHQFRED� PHPEHUGD\DNDQ� NRUEDQ� GDQ�

PDV\DUDNDW�GL�GDODP�SURVHV�SHPLGDQDDQ�\DQJ�

EHNHUMD� GDODP� VLVWHP� SHUDGLODQ� SLGDQD��

3HODNX�GLPLQWD�EHUSHUDQ� DNWLI� GDODP�SURVHV�

SHPLGDQDDQQ\D� VHKLQJJD� NHDGLODQ� \DQJ�

GLFDSDL� WLGDN� KDQ\D� EHUGD\D� JXQD� NHSDGD�

SHODNX�� WHWDSL� MXJD� NHSDGD� NRUEDQ� GDQ�

PDV\DUDNDW�GDODP�DUWL�OXDV��

3DQGDQJDQ� EDKZD� ,V ODP� VDQJDW�

PHQHNDQNDQ� SHQ\HOHVDLDQ� SHUNDUD� GL� OXDU�

PHNDQLVPH� SHUDGLODQ�� GDSDW� GLWHOXVXUL� GDUL�

EHUEDJDL�NRQVHS�GDODP�$O��4XUÆDQ��0LVDOQ\D�

NRQVHS� LVODK� �SHUGDPDLDQ��� VHEDJDLPDQD�

GLWHJDVNDQ�GDODP�46�$O�+XMXUDW��������

,VODK�DGDODK�VXDWX�DNDG�GHQJDQ�PDNVXG�

XQWXN�PHQJDNKLUL�VXDWX�SHUVHQJNHWDDQ�DQWDUD�

GXD� SLKDN� \DQJ� VDOLQJ� EHUSHUNDUD�� ,�O�Ê�

$QJNDVD�� GNN��� ³.HGXGXNDQ� .RUEDQ� 7LQGDN� 3LGDQD� GDODP� 6LVWHP� 3HUDGLODQ� 3LGDQD� �.DMLDQ� 7HQWDQJ� 0RGHO�
3HUOLQGXQJDQ�+XNXP�%DJL�.RUEDQ�6HUWD�3HQJHPEDQJDQ�0RGHO�3HPLGDQDDQ�GHQJDQ�0HPSHUWLPEDQJNDQ�3HUDQDQ�
.RUEDQ�´��-XUQDO�3HQHOLWLDQ�+XNXP�³6XSUHPDVL�+XNXP´��9RO�����1R�����$JXVWXV�������KOP������
5XQWXQJ��´3HPEHUGD\DDQ�0HGLDVL�6HEDJDL�$OWHUQDWLI�3HQ\HOHVDLDQ�6HQJNHWD�GL�,QGRQHVLD´��1DVNDK�3LGDWR�

3HQJXNXKDQ�-DEDWDQ�*XUX�%HVDU�7HWDS�GDODP�%LGDQJ�,OPX�+XNXP�$GDW��)DNXOWDV�+XNXP�8QLYHUVLWDV�6XPDWHUD�

8WDUD��.DPSXV�868����$SULO�������KOP������
(YD�$FKMDQL�=XOID��³3HUJHVHUDQ�3DUDGLJPD�3HPLGDQDDQ�GL�,QGRQHVLD´��-XUQDO�+XNXP�GDQ�3HPEDQJXQDQ��7DKXQ�NH�
����1R�����-XOL�6HSWHPEHU�������KOP������
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PHUXSDNDQ� VHEDE� XQWXN� PHQFHJDK� VXDWX�

SHUVHO LV LKDQ� GDQ� PHPXWXVNDQ� VXDWX�

SHUWHQWDQJDQ�GDQ�SHUWLNDLDQ��3HUWHQWDQJDQ�LWX�

DSDELOD�EHUNHSDQMDQJDQ�DNDQ�PHQGDWDQJNDQ�

NHKDQFXUDQ��XQWXN�LWX�PDND�L�O�Ê�PHQFHJDK�

KDO�KDO� \DQJ� PHQ\HEDENDQ� NHKDQFXUDQ��

PHQJKLODQJNDQ�KDO�KDO�\DQJ�PHPEDQJNLWNDQ�

¿WQDK� GDQ� SHU WHQWDQJDQ� � VHU WD � \DQJ�

PHQLPEXONDQ�VHEDE�VHEDE�\DQJ�PHQJXDWNDQ��

\DNQL� SHUVDWXDQ� GDQ� SHUVHWXMXDQ�� KDO� LWX�

PHUXSDNDQ� VXDWX� NHEDLNDQ� \DQJ� GLDQMXUNDQ�

ROHK�V\DUD�� LVODK�GLPDNVXGNDQ�GL� VLQL�� WHQWX�

VDMD�SHUGDPDLDQ�VHEHOXP�NDVXVQ\D�GLDMXNDQ�

NH�SHQJDGLODQ�

.RQVHS� WDKNLP� GDQ� DO�ÊDNDP� DWDX�

KDNDPDLQ�� \DQJ� GLWHUDSNDQ� GDODP� KXNXP�

SHUFHUDLDQ�� VHEDJDLPDQD� ¿UPDQ� $OODK� VZW��

GDODP�46�DO�1LVD���������

.RQVHS � WDKN LP� � D O �ÊDNDP� � GDQ�

ÊDNDPDLQ��GDODP�$O�4XUÆDQ� OHELK�PHQJDFX�

SDGD�SHUNDUD�SHUGDWD��\DLWX�SHUFHUDLDQ��WHWDSL�

G L U X M X N � G L � V L Q L � N D U H Q D � G D O D P�

SHUNHPEDQJDQQ\D�� WHUQ\DWD� NRQVHS� WHUVHEXW�

MXJD�GLJXQDNDQ�GDODP�SHUNDUD�SHUNDUD�\DQJ�

WHUNDLW� GHQJDQ� SLGDQD�� 0LVDOQ\D�� SHUNDUD�

\DQJ�WHUMDGL�DQWDUD�$OL�ELQ�$EL�7DOLE�GHQJDQ�

0 X DZ L \ D K � E L Q � $ E L � 6 X I \ D Q � \ D Q J�

PHQ\HEDENDQ� WHUMDGLQ\D� SHUDQJ� 6LvQ�

GLVHOHVDLNDQ�GHQJDQ�VHEXDK�PHNDQLVPH�\DQJ�

GLNHQDO�GDODP�VHMDUDK�VHEDJDL�³WDKNLP´�

3DGD� D\DW� \DQJ�SHUWDPD�GL� DWDV��PDND�

NDVXV� SLGDQD� \DQJ� VHFDUD� MHODV� GDSDW�

GLVHUDKNDQ� NHSDGD� OHPEDJD� SHPDDIDQ� LQL��

DGDODK� NDVXV� SLGDQD� SHPEXQXKDQ�� VHEDE�

NDVXV�LWXODK�\DQJ�GLVHEXWNDQ�VHFDUD�WHJDV�GDQ�

O D Q J V X Q J � G D O DP � $ O �4X U Æ D Q � � \ D Q J�

PHPEHULNDQ� KDN� NHSDGD� NHOXDUJD� NRUEDQ�

XQWXN�PHQHQWXNDQ� MHQLV�KXNXPDQ�DSD�\DQJ�

GLEHULNDQ� NHSDGD� SHODNX� WLQGDN� SLGDQD��

1DPXQ � DGD � +DG L V � 1DE L � V DZ� � \DQJ�

PHQXQMXNNDQ� EDKZD� NDVXV�NDVXV� SLGDQD�

\DQJ� ODLQ� SXQ� GDSDW� GLVHOHVDLNDQ� PHODOXL�

PHNDQLVPH�OHPEDJD�SHPDDIDQ�LQL�

0HUXMXN�KDGLV�1DEL�VDZ��WHUVHEXW��PDND�

VHVXQJJXKQ\D� PHQXUXW� SDQGDQJDQ� ,VODP��

VHWLDS� SHUNDUD� KXNXP� VHKDUXVQ\D� WHUOHELK�

GDKXOX� GLVHOHVDLNDQ� PHODOXL� PHNDQLVPH� GL�

OXDU� SHUDGLODQ�� VHEDE� VXDWX� SHUNDUD� \DQJ�

VXGDK � VDPSD L � NH � SHQJDG L O DQ � � DNDQ�

GLVHOHVDLNDQ�EHUGDVDUNDQ�NHWHQWXDQNHWHQWXDQ�

\DQJ� EHUODNX�� GDQ� WDPSDNQ\D� VHPXD� NDVXV�

KXNXP� GDSD W � G L V H O H V D LNDQ � PH O D OX L�

PHNDQLVPH�OHPEDJD�SHPDDIDQ�LQL��

+DO� LQL� PHQDULN� GLWHOLWL � � DSDNDK�

PXQJNLQ� PHQJHPEDQJNDQ� NHZHQDQJDQ�

OHPEDJD� SHQ\HOHVDLDQ� SHUNDUD� DOWHUQDWLI� LQL�

SDGD� NDVXV�NDVXV� SLGDQD� ODLQ� VHODLQ�

SHPEXQXKDQ��$UWLQ\D��DSDNDK�GDSDW�GLWHULPD�

VHFDUD�V\DUÄ¯��MLND�NDVXV�NDVXV�SLGDQD�VHODLQ�

S HPEXQXKDQ � G L V H O H V D L N DQ � PH O D O X L�

PHNDQLVPH� SHQ\HOHVDLDQ� SHUNDUD� DOWHUQDWLI��

VHKLQJJD�NDVXV�NDVXV�LWX�WLGDN�SHUOX�GLEDZD�

NH�SHQJDGLODQ��NDUHQD�SHQ\HOHVDLDQQ\D�GDSDW�

GLELFDUDNDQ� GHQJDQ� PHOLEDWNDQ� GXD� SLKDN�

\DQJ� WHUNDLW�VHKLQJJD�SXWXVDQQ\D� OHELK�ELVD�

GLWHULPD� ROHK� NHGXDQ\D�� EDLN� SHODNX� WLQGDN�

SLGDQD�PDXSXQ�NRUEDQQ\D�

'DODP� KXNXP� ,VODP�� DGD� WLJD�PDFDP�

WLQGDN�SLGDQD��MDULPDK���\DLWX�MDULPDK�ÊXGÌG��

MDULPDK� NLVDV�GLDW�� GDQ� MDULPDK� WDN]LU��

-DULPDK�ÊXGÌG�DGDODK� SHUEXDWDQ�PHODQJJDU�

KXNXP�\DQJ�MHQLV�GDQ�DQFDPDQ�KXNXPDQQ\D�

GLWHQWXNDQ�ROHK�QDV�\DLWX�KXNXPDQ�ÊDGG��KDN�

$OODK���+XNXPDQ�ÊDGG�\DQJ�GLPDNVXG�WLGDN�

PHPSXQ\DL�EDWDV�WHUHQGDK�GDQ�WHUWLQJJL�VHUWD�

WLGDN� ELVD� GLKDSXVNDQ� ROHK� SHURUDQJDQ� �VL�

NRUEDQ� DWDX�ZDOLQ\D�� DWDX�PDV\DUDNDW�\DQJ�

PHZDNLOL� �XOL� DODPU��� 3DUD� XODPD� VHSDNDW�

EDKZD�\DQJ�PHQMDGL�NDWHJRUL�GDODP�MDULPDK�

ÊXGÌG� DGD� WXMXK�� \DLWX� ]LQD��PHQXGXK� ]LQD�

�TD*I��� PHQFXUL� �VDULTDK��� SHUDPSRN� GDQ�

SHQ\DPXQ��KLU�EDK���PLQXP�PLQXPDQ�NHUDV�

�V\XUEDK���GDQ�PXUWDG��ULGGDK��

-DULPDK� NLVDV�GLDW� DGDODK� SHUEXDWDQ�

SLGDQD�\DQJ�GLDQFDP�GHQJDQ�KXNXPDQ�NLVDV�

GDQ�GLDW��%DLN�NLVDV�PDXSXQ�GLDW�PHUXSDNDQ�

KXNXPDQ�\DQJ�WLGDN�GLWHQWXNDQ�EDWDVDQQ\D��

WLGDN�DGD�EDWDV�WHUHQGDK�GDQ�WHUWLQJJL�WHWDSL�

PHQMDGL� KDN� SHURUDQJDQ� �VL� NRUEDQ� GDQ�

ZDOLQ\D���LQL�EHUEHGD�GHQJDQ�KXNXPDQ�ÊDGG�

\DQJ�PHQMDGL� KDN�$OODK� VHPDWD�� 3HQHUDSDQ�

K XNXPDQ � N L V D V � G L D W � D G D � E H E H U D S D�

NHPXQJNLQDQ�� VHSHUWL� KXNXPDQ� NLVDV� ELVD�

EHUXEDK�PHQMDGL�KXNXPDQ�GLDW��KXNXPDQ�GLDW�

$O�Æ�DO�'¯Q�DO�7DEDUOLV¯��0XÄ¯Q�DO�ÉXNN�P�I¯�0��<DWDUDGGDG�EDLQ�DO�.KD�DPDLQ�PLQ�DO�$ÊN�P��%HLUXW��'�U�DO�)LNU��
W�W��KOP������
$EG�DO�4DG¯U�$XGDK��DO�7DV\U¯Ô�DO�-LQ�¯�DO�,VO�P¯�0XT�ULQDQ�EL�DO�4�QÌQ�DO�:D²�Ä¯��MLOLG�,,��%HLUXW��'�U�DO�.LW�E�
DO�$UDE¯��W�WK��KOP��������
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DSDELOD�GLPDDINDQ�DNDQ�PHQMDGL�KDSXV��<DQJ�

WHUPDVXN� GDODP� NDWHJRUL� MDULPDK� NLVDV�GLDW�

DQWDUD�ODLQ�SHPEXQXKDQ�VHQJDMD��TDWO�DODPG���

SHPEXQXKDQ� VHPL� VHQJDMD� �TDWO� V\LEK� DO�

DPG��� SHPEXQXKDQ� NHOLUX� �TDWO� DONKD�D
���

SHQJDQLD\DDQ� VHQJDMD� �MDUK� DO�DPG�� GDQ�

SHQJDQLD\DDQ�VDODK��MDUK�NKD�D
��

-DULPDK� WDN]LU� DGDODK� WLQGDN� SLGDQD�

\DQJ� MHQLV� VDQNVLQ\D� VHFDUD� SHQXK� EHUDGD�

SDGD�ZHZHQDQJ�SHQJXDVD�GHPL�WHUHDOLVDVLQ\D�

NHPDVODKDWDQ� XPDW�� 'DODP� KDO� LQL� XQVXU�

DNKODN�PHQMDGL�SHUWLPEDQJDQ�SDOLQJ�XWDPD��

'DODP� SHQHWDSDQ� MDULPDK� WDN]LU� SULQVLS�

XWDPD� \DQJ� PHMDGL� DFXDQ� SHQJXDVD� DGDODK�

PHQMDJD�NHSHQWLQJDQ�XPXP�GDQ�PHOLQGXQJL�

VHWLDS�DQJJRWD�PDV\DUDNDW�GDUL�NHPXGDUDWDQ�

�EDKD\D���'L�VDPSLQJ�LWX��SHQHJDNDQ�MDULPDK�

WDN]LU�KDUXV�VHVXDL�GHQJDQ�SULQVLS�V\DU
¯��QDV��

'DODP� KDO� LQL� GDSDW� NLWD� IRNXVNDQ�

SHUPDVDODKDQ�\DQJ�GDSDW�GL�NHPEDJNDQ�SDGD�

WXOLVDQ� LQL� \DLWX�� SHUWDPD� EDJDLPDQD�

NRQWUXNVL� GDVDU� OHPEDJD� SHPDDI� GDUL�

SHUVSHNWLI� KXNXP� LVODP�� NHGXD� EDJDLPDQD�

NHDGLODQ� \DQJ� WHUEHQWXN� PHODOXL� PHGLD�

KXNXP� LVODP� GDODP� SHQ\HOHVDLDQ� SHUNDUD�

SLGDQD�

%�� 3HPEDKDVDQ

��� .RQWUXNVL� 'DVDU� /HPEDJD� 3HPDDI�

'DUL�3HUVSHNWLI�+XNXP�,VODP

'DOLO� \DQJ� VHFDUD� WHJDV� PHQXWXUNDQ�

WHQWDQJ� DGDQ\D� OHPEDJD� SHPDDIDQ� GDODP�

KXNXP� �SLGDQD�� ,VODP� DGDODK� 46� $O�

%DTDUDK���������

7XUXQQ\D� D\DW � LQL � VHEDJDLPDQD�

NHWHUDQJDQ� DO�%DL��Z¯�� DGDODK� SDGD� ]DPDQ�

MDKLOL\DK�SHUQDK�WHUMDGL�SHUWXPSDKDQ�GDUDK�GL�

DQWDUD� GXD� VXNX� GDUL� VXNX�VXNX�$UDE� \DQJ�

PHQJDNLEDWNDQ� VDODK� VDWX� VXNX� PHPLOLNL�

GHQGDP� WHUKDGDS� VXNX� \DQJ� ODLQ� GDQ�

EHUVXPSDK� EDKZD�PHUHND� DNDQ�PHPEXQXK�

VXNX�ODZDQQ\D�LWX��MLND�PHPEXQXK�DQJJRWD�

VXNX� PHUHND�� ELDU� SXQ� \DQJ� WHUEXQXK� GL�

NDODQJDQ�PHUHND�VHRUDQJ�EXGDN��PHUHND�DNDQ�

PHPLQWD�RUDQJ�\DQJ�PHUGHND��.HWLND�,VODP�

GDWDQJ��PHUHND�PHQJDGXNDQ�NDVXV�LQL�NHSDGD�

5DVXOXOODK� VDZ�� VHKLQJJD� WXUXQODK� D\DW� LQL�

EHUNHQDDQ�GHQJDQ�KDO�WHUVHEXW�

$\DW�WHUVHEXW�GLXQJNDSNDQ�GDODP�JD\D�

EDKDVD� \DQJ� VDQJDW� LQGDK� EDKZD� GDODP�

KXNXP� NLVDV� DGD� SHPHOLKDUDDQ� NHKLGXSDQ�

VHEDJDL�VDODK�VDWX�WXMXDQ�V\DULDW��.LVDV�WLGDN�

EROHK� GLSDQGDQJ� VHEDJDL� KXNXP� EDODV�

GHQGDP�� $O�=DMM�M� EHUNDWD�� -LND� VHVHRUDQJ�

PHQJHWDKXL� EDKZD� MLND� PHPEXQXK� DNDQ�

GLKXNXP�EXQXK��PDWL��SXOD��PDND�LD�PHQDKDQ�

GDUL� NHLQJLQDQ�PHPEXQXK�� VHKLQJJD� WLPEXO�

NHODQJVXQJDQ� KLGXS��$WDX� WLPEXO� HIHN� MHUD�

XQWXN�PHQJKLODQJNDQ�Q\DZD�RUDQJ�

$\DW�LQL�PHQHUDQJNDQ�EDKZD�VLDSD�\DQJ�

PHPEXQXK��LWXODK�\DQJ�PHQMDODQNDQ�SLGDQD�

NLVDV� GHQJDQ� GLULQ\D� VHQGLUL�� EDLN� \DQJ�

WHUEXQXK�RUDQJ�PHUGHND�DWDX�EXGDN��$\DW�LQL�

MXJD� PHQLPEXONDQ� VXDVDQD� \DQJ� EHUEHGD�

GHQJDQ� ]DPDQ� MDKLOL\DK�� 3DQJJLODQ� XQWXN�

PHQFDUL� SHQ\HOHVDLDQ� MDWXK� NH� DWDV� SXQGDN�

WLDS�WLDS� RUDQJ� \DQJ� EHULPDQ�� 7HUPDVXN�

NHOXDUJD� VL� SHPEXQXK� GDQ� NHOXDUJD� VL�

WHUEXQXK�� 2UDQJ�RUDQJ� \DQJ� EHULPDQ� LWX�

DGDODK� EHUVDXGDUD�� VHEDJDL� PDQD� GLWXQMXN�

ROHK�46�$O�+XMXUDW���������

6HODLQ� SLGDQD� PDWL�� \DLWX� MDODQ� PDDI��

GDODP� VXDVDQD� RUDQJ� EHULPDQ�� VDXGDUD�

GHQJDQ� VDXGDUD�� DGDODK� VDQJDW� GLKDUDSNDQ��

6HEDE� LWX� ODQMXWDQ� D\DW� PHQ\DWDNDQ� ³PDND�

EDUDQJ�VLDSD�\DQJ�PHQGDSDW�VXDWX�SHPDDIDQ�

G D U L � V DXGD U DQ\D � � K HQGDN O DK � � \ DQJ�

PHPDDINDQ�� PHQJLNXWL� GHQJDQ� FDUD� \DQJ�

EDLN�� GDQ� KHQGDNODK� �\DQJ� GLEHUL� PDDI��

PHPED\DU��GLDW��NHSDGD�\DQJ�PHPEHUL�PDDI�

GHQJDQ�FDUD�\DQJ�EDLN��SXOD�´��0DNVXGQ\D��

MLND�DGD�SHUQ\DWDDQ�PDDI�GDUL�NHOXDUJD�\DQJ�

WHUEXQXK� LWX�� ZDODX� SXQ� VHEDKDJLDQ�� WLGDN�

VHPXDQ\D� PHQ\DWDNDQ� SHPEHULDQ� PDDI��

KHQGDNODK� SHUQ\DWDDQ� PDDI� LWX� GLVDPEXW�

GHQJDQ�VHEDLN�EDLNQ\D�

.HVHSDNDWDQ�GDPDL��L�O�Ê��WLGDN�KDQ\D�

GDSDW�GLWHUDSNDQ�GL�SHQJDGLODQ�� WHWDSL�GDSDW�

�,ELG��KOP�����
�,ELG��KOP��������
�1�âLU�DO�'¯Q�$EÌ�DO�.KDLU�$EG�$OO�K�ELQ�Ä8PDU�DO�%DL��Z¯�DO�6\DLU�]¯��7DIV¯U�DO�%DL²�Z¯��-HGGDK��DO�+DUDPDLQ��W�WK��
KOP������GDQ�6\LK�E�DO�'¯Q�0D¤PÌG�ELQ�$EG�$OO�K�DO�$OÌV¯��5ÌK�DO��0DÄ�Q¯�I¯�7DIV¯U�DO�4XUÄ�Q�DO�Ä$]¯P�ZD�DO�
6DEÔX�DO�0D��Q¯��-X]�,,��%HLUXW��'�U�,¤\��DO�7XU�à�DO�$UDE¯��W�WK���KOP�����
�$EG�DO�5D¤P�Q�ELQ�Ä$O¯�ELQ�0X¤DPPDG�ELQ�DO�-DX]¯������+��=�G�DO�0DV¯U�I¯��,OP�DO�7DIV¯U��-X]�,��%HLUXW��DO�
0DNWDEDK�DO�,VO�P¯��KOP������
�+DPND��7DIVLU�DO�$]KDU��KOP����
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MXJD� GLJXQDNDQ� GL� OXDU� SHQJDGLODQ� VHEDJDL�

EHQWXN� DOWHUQDWLI� SHQ\HOHVDLDQ� SHUNDUD��

3HQHUDSDQ� �XOÊ� GDSDW� GLODNXNDQ� WHUKDGDS�

VHOXUXK� SHUNDUD� EDLN� SHUNDUD� SROLWLN��

HNRQRPL�� KXNXP�� VRVLDO�� GDQ� ODLQODLQQ\D��

5DVXOXOODK� KDQ\D� PHQHJDVNDQ� �XOÊ� WLGDN�

EROHK�GLODNXNDQ�MLND�EHUWXMXDQ�PHQJKDODONDQ�

\DQJ�KDUDP�DWDX�PHQJKDUDPNDQ�\DQJ�KDODO��

,WXODK� EDWDVDQ� \DQJ� GLEHULNDQ� 5XVXOXOODK�

WHUKDGDS�SHUNDUD�\DQJ�GDSDW�GLDMXNDQ�PHODOXL�

XSD\D�GDPDL��L�O�Ê��

.HEHUDGDDQ� SLKDN� NHWLJD� GDODP� L�O�Ê�

VDQJDW� SHQWLQJ�� JXQD� PHQMHPEDWDQL� SDUD�

SLKDN�\DQJ�EHUSHUNDUD��3DUD�SLKDN�XPXPQ\D�

PHPHUOXNDQ� EDQWXDQ� SLKDN� ODLQ� XQWXN�

PHQFDUL� VROXVL� WHSDW� EDJL� SHQ\HOHVDLDQ�

SHUNDUD�PHUHND��3LKDN�NHWLJD�VDQJDW�EHUSHUDQ�

PHODNXNDQ� IDVLOLWDV��QHJRVLDVL��PHGLDVL��GDQ�

D UE L W U D VH � PHUXSDNDQ � EHQ WXN � W HNQ L V�

SHQ\HOHVDLDQ� SHUNDUD� GHQJDQ� PHQJJXQDNDQ�

SROD��XOÊ��3ROD��XOÊ�LQL�GDSDW�GLNHPEDQJNDQ�

GDODP�DOWHUQDWLI�SHQ\HOHVDLDQ�SHUNDUD�GL�OXDU�

SHQJDGLODQ� VHSHUWL� PHGLDVL�� DUELWUDVL�� GDQ�

ODLQODLQ�� 3ROD� LQL� VDQJDW� ÀHNVLEHO�� GDQ�

PHPEHULNDQ�NHOHOXDVDDQ�SDGD�SDUD�SLKDN�GDQ�

SLKDN� NHWLJD� XQWXN� PHUXPXVNDQ� RSVL� GDQ�

DOWHUQDWLI� SHQ\HOHVDLDQ� SHUNDUD�� �XOÊ�

PHUXSDNDQ� VDUDQD� PHZXMXGNDQ� NHGDPDLDQ�

G DQ � N HPDV O DK D W D Q � PDQX V L D � V H F D U D�

PHQ\HOXUXK�� �XOÊ� WLGDN� GLODNXNDQ� ELOD�

PHQGDWDQJNDQ� NHUXVDNDQ� GDQ� NHPXGDUDWDQ�

EDJL�XPDW�PDQXVLD�

��� .HDGLODQ� <DQJ� 7HUEHQWXN� 0HODOXL�

0HG L D � +XNXP � , V O DP � 'D O DP�

3HQ\HOHVDLDQ�3HUNDUD�3LGDQD

6DODK� VDWX� NDQGXQJDQ� GDUL� 46� DO�

%DTDUDK��� ������\DQJ�GLNHPXNDNDQ�GL�DZDO�

EDE�LQL�DGDODK�EDKZD�D\DW�LWX�PHQV\DULDWNDQ�

GLDW� VHEDJDL� VDODK� VDWX� MHQLV� VDQNVL� GDODP�

KXNXP� SLGDQD� ,VODP�� 'LDW� WHUVHEXW� DGDODK�

MHQLV� VDQNVL� EDUX�SDGD� VDDW� LWX� NDUHQD� WLGDN�

GLWHPXNDQ�GDODP�NLWDE�NLWDE�VHEHOXPQ\D��$O�

%XNK�U¯�PHULZD\DWNDQ�SHUQ\DWDDQ�GDUL�,EQX�

Ä$EE�V� EHUNDLWDQ� GHQJDQ� WXUXQQ\D� D\DW� LQL�

EDKZD� SDGD� ]DPDQ� %DQL� ,VUDLO� DGD� KXNXP�

NLVDV� QDPXQ� WLGDN� DGD� SDGD� PHUHND� DWXUDQ�

WHQWDQJ�GLDW�

.DWD� GLDW� DGDODK� KDUWD� \DQJ� ZDMLE�

GLVHEDENDQ� WHUMDGL� WLQGDN� SLGDQD� SDGD� MLZD�

GDQ� ODLQQ\D�� -DGL� VHPDFDP� JDQWL� UXJL� DWDX�

NRPSHQVDVL � \DQJ� GLED\DUNDQ� DNLEDW�

WHUMDGLQ\D� SHUEXDWDQ� SLGDQD�� 'LDW� LQL� SDGD�

GDVDUQ\D � DGD ODK � EDJLDQ � GDU L � N L VDV ��

0DNVXGQ\D�� NRUEDQ� DWDX� NHOXDUJD� NRUEDQ�

PHPLOLNL� KDN� XQWXN� PHQHQWXNDQ� MHQLV�

KXNXPDQ� WHUKDGDS� SHODNX� WLQGDN� SLGDQD��

DSDNDK�DNDQ�PHPLOLK�NLVDV��SHUGDPDLDQ��DWDX�

PHPDDINDQ�� 'HQJDQ� NHWHQWXDQ� LQL�� GLDW�

DGDODK� SLOLKDQ� NHGXD� \DLWX� SHUGDPDLDQ��

.HWLND�NRUEDQ�DWDX�NHOXDUJD�PHPLOLK�XQWXN�

EHUGDPDL��PDND�LD�EHUKDN�PHQGDSDWNDQ�GL\DW�

GDODP�DUWL�VL�SHODNX�NHMDKDWDQ�EHUNHZDMLEDQ�

PHPED\DU�GLDW�NHSDGD�PHUHND�

6LVWHP�GLDW�GDODP�KXNXP�SLGDQD�,VODP�

GHQJDQ� PHODNXNDQ� SHPED\DUDQ� GLDW� \DQJ�

GLVHSDNDWL� DQWDUD� NRUEDQ� DWDX� NHOXDUJDQ\D�

GHQJDQ�SHODNX�WLQGDN�SLGDQD��DNDQ�PHPEDZD�

NHEDLNDQ�SDGD�NHGXDQ\D��7LGDN�DNDQ�DGD�ODJL�

GHQGDP� GL� DQWDUD� NHGXDQ\D�� GDQ� NRUEDQ�

WHUOLEDW� DNWLI� GDODP� VLVWHP� GDQ� SURVHV�

SHUDGLODQ�SLGDQD��'L�VLQLODK�OHWDN�SHUVDPDDQ�

DQWDUD�VLVWHP�GLDW�GDODP�KXNXP�SLGDQD�,VODP�

GHQJDQ� UHVWRUDWLYH� MXVWLFH� �NHDGLODQ�

UHVWRUDWLI��GDODP�KXNXP�SLGDQD�%DUDW�

0HQXUXW�(YD��NHDGLODQ�UHVWRUDWLI�DGDODK�

VHEXDK� NRQVHS� SHPLNLUDQ� \DQJ� PHUHVSRQ�

SHQJHPEDQJDQ� VLVWHP� SHUDGLODQ� SLGDQD�
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