
0,0%$5���9RO���;;,9��1R�����-DQXDUL���-XQL�������������

��

,� 3(1'$+8/8$1

3HQ\DNLW� GHPDP�EHUGDUDK� GHQJXH
�'HQJXH�+HPRUUKDJLF� )HYHU�� DWDX� OHELK
GLNHQDO�GHQJDQ�'%'�DGDODK�SHQ\DNLW�GDHUDK
WURSLV� \DQJ� GLVHEDENDQ�ROHK� YLUXV� GHQJXH
\DQJ�GLWXODUNDQ�PHODOXL�JLJLWDQ�Q\DPXN�DHGHV
DHJ\SWL�

+LQJJD� VDDW� LQL�� EHOXP�GLWHPXNDQ
REDW� \DQJ� GDSDW�PHPEHUDQWDV� YLUXV� GHQ�
JXH���3HQ\HPEXKDQ�VHSHQXKQ\D�WHUJDQWXQJ
GDUL� GD\D� WDKDQ� WXEXK� SDVLHQ�� � %DJLDQ
WHUSHQWLQJ�GDUL�SHQJREDWDQQ\D�DGDODK�WHUDSL
VXSRUWLI���3DVLHQ�GLVDUDQNDQ�XQWXN�PHQMDJD
SHQ\HUDSDQ� PDNDQDQ�� WHUXWDPD� GDODP
EDQWXN� FDLUDQ�� � -LND� KDO� LWX� WLGDN� GDSDW
GLODNXNDQ�� SHQDPEDKDQ� GHQJDQ� FDLUDQ
LQWUDYHQD� PXQJNLQ � GLSHU OXNDQ � XQWXN
PHQFHJDK�GHKLGUDVL� NDUHQD� GHPDP�WLQJJL
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$EVWUDFW

$QWL�WKURPERF\WRSHQLD�DFWLYLW\�RI�WKH�&LWUXV�DXUDQWLIROLD� IUXLW�MXLFH�XVLQJ

GLUHFW� FRXQWLQJ�PHWKRGV�RQ�DGUHQDOLQH�LQGXFHG�PLFH�KDV�EHHQ�FDUULHG
RXW���7KH�LQGXFWLRQ�HIIHFW�WHVWV�RI�FKORUDPSKHQLFRO��SKHQ\OEXWD]RQH�DQG

DGUHQDOLQH�ZHUH�VWXGLHG���5HVXOWV�VKRZHG�WKDW�DGUHQDOLQH�DW�WKH�GRVDJH
RI������PJ��NJ�ERG\�ZHLJKW�JLYHQ�LQWUDYHQRXVO\��JDYH�WKURPERF\WRSHQLD
HIIHFW�DIWHU���DQG����PLQXWHV��$QWL�WKURPERF\WRSHQLD�HIIHFW�RI�WKH�MXLFH�RI

&LWUXV��DXUDQWLIROLD�IUXLW�JLYHQ�RUDOO\�LQWR�PLFH�LQGXFHG�E\�DGUHQDOLQH�KDV
EHHQ�VWXGLHG��5HVXOWV�VKRZHG�WKDW�WKH�MXLFH�RI�&LWUXV�DXUDQWLIROLD�IUXLW�DW

WKH�GRVDJH�RI�����PO���NJ�RI��ERG\�ZHLJKW�GXULQJ�VHYHQ�GD\V�LQFUHDVHG
WKH�WKURPERF\WH�FRXQW�VLJQLILFDQWO\��3��������7KH�MXLFH�DW���DQG�����PO��
NJ�RI�ERG\�ZHLJKW�LQKLELWHG�WKH�GHFUHDVH�RI�WURPERF\WH�FRXQW�

.DWD�NXQFL��$QWL�WKURPERF\WRSHQLD��³&LWUXV�DXUDQWLIROLD´��GLUHFW�FRXQWLQJ

PHWKRGV��DGUHQDOLQH

GDQ� KHPRNRQVHQWUDVL� \DQJ� EHUOHELKDQ�
7UDQVIXVL� WURPERVLW� GLODNXNDQ� MLND� MXPODK
WURPERVLW�PHQXUXQ�GHQJDQ�GUDVWLV�

6HODLQ�LWX��GDSDW�GLODNXNDQ�XSD\D�ODLQ
\DLWX� GHQJDQ� FDUD�PHQJRQVXPVL� WDQDPDQ
\DQJ� EHUNKDVLDW� PHQLQJNDWNDQ � NDGDU
WURPERVLW� GDODP�GDUDK�� -HUXN�QLSLV� DGDODK
VDODK�VDWX�WDQDPDQ�\DQJ�EHUPDQIDDW�VHEDJDL
SHQDZDU� GHPDP� EHUGDUDK�� � +DO� LWX
GLVHEXWNDQ� ROHK� 9DQ� 6WHHQLV� .UXVHPDQ�
ERWDQLV�DVDO�%HODQGD� GHODP�EXOHWLQ�1R�����
6HOHFW�,QGRQHVLDQ�0HGLFLQDO�3ODQWV�

%HUGDVDUNDQ� XUDLDQ� GL� DWDV�� PDND
GDSDW� GLUXPXVNDQ� SHUPDVDODKDQ� DSDNDK
EXDK�MHUXN� QLSLV��FLWUXV� DXUDQWLIROLD�� GDSDW
PHQLQJNDWNDQ� NDGDU� WURPERVLW�� � 'HQJDQ
GHPLNLDQ� WXMXDQ� GDUL� XVXODQ� SHQHOLWLDQ� LQL
DGDODK � XQWXN� PHQJX M L� DNWLYLWDV � DQWL�
WURPERVLWRSHQLD� EXDK� MHUXN� QLSLV� �FLWUXV
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DXUDQWLIROLD�� GDQ� EDJDLPDQD� PHNDQLVPH
NHUMD�MHUXN�QLSLV�GDODP�PHQLQJNDWNDQ�NDGDU
WURPERVLW�GDODP�VLVWHP�VLUNXODVL

7XMXDQ�GDUL�SHQHOLWLDQ�\DQJ�GLODNXNDQ
LQL� DGDODK� XQWXN� PHQJXM L� DNW LYLWDV
DQWLWURPERVLWRSHQLD�EXDK�MHUXN�QLSLV��FLWUXV
DXUDQWLIROLD����6HODLQ�LWX���SHQHOLWLDQ�LQL�MXJD
EHUPDNVXG� XQWXN� PHQJDPDWL� EDJDLPDQD
PHNDQLVPH � NHUMD� MHUXN� QLS LV� GDODP
PHQLQJNDWNDQ�NDGDU�WURPERVLW�GDODP�VLVWHP
VLUNXODVL�

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� LQL
GLKDUDSNDQ�GDSDW�GLSHUROHK�LQIRUPDVL�LOPLDK
PHQJHQDL� DNWLYLWDV� MHUXN� QLSLV� �FLWUXV
DXUDQWLIROLD�� DSDNDK� GDSDW�PHQLQJNDWNDQ
MXPODK�WURPERVLW�GDODP�VLVWHP�VLUNXODVL�DWDX
WLGDN���-LND�EXDK�MHUXN�QLSLV�WHUEXNWL�VHFDUD
LOPLDK�GDSDW�PHQLQJNDWNDQ�MXPODK�WURPERVLW
GDODP�VLUNXODVL��PDND�GDSDW�PHQMDGL�VDODK
VDWX� DOWHUQDWLI� GDODP� XSD\D� SHQJREDWDQ
SHQGHULWD�GHPDP�EHUGDUDK�

$� 7URPERVLW

7URPERVLW� EXNDQODK� VHO� GDODP� DUWL
VH EHQDUQ\D� � PH ODL QND Q� PHUXSDNDQ
IUDJPHQ� DWDX� SHFDKDQ� VHO� EHUXNXUDQ
VDQJDW�EHVDU��EHUGLDPHWHU�KLQJJD����uP�
\DQJ� GLVHEXW� PHJDNDU LRVLW�� 7URPERVLW
EHUGLDPHWHU�����uP��MXPODKQ\D���������±
��������VHO�PP���:DNWX�SHUNHPEDQJDQ�
Q\D�VHNLWDU�����KDUL�� VHGDQJNDQ�XPXUQ\D
PHQFDSDL� �� VDPSDL� ��� KDUL�� � 7URPERVLW
EHUIXQJVL� PHQXWXSL� UREHNDQ� NHFLO� SDGD
SHPEXOXK�GDUDK�GDQ�VDQJDW�SHQWLQJ�GDODP
SURVHV�SHPEHNXDQ� GDUDK��\DLWX�� �VHURWR�
QLQ��&D����EHUEDJDL�HQ]LP��$'3�GDQ�3'*)
�3 ODWHOH W�' HU L YHG � * URZ WK� )DF WRU ��

3HPEHQWXNDQ�WURPERVLW�GLDWXU�ROHK�KRUPRQ
WURPERSRLHWLQ��+RIIEUDQG�DQG�3HWWLW�������

%� 7URPERVLWRSHQLD

7URPERVLWRSHQLD�DGDODK�PHQXUXQQ\D
MXPODK� WURPERVLW� \DQJ� EHUVLUNXODVL� KLQJJD
NXUDQJ�GDUL���������PO�GDUDK��\DQJ�VHFDUD
XPXP� GLV HEDENDQ� ROHK� SHQ LQJNDWDQ
GHVWUXNVL�WURPERVLW�DWDX�SURGXNVL�WURPERVLW
\DQJ� WLGDN�PHQFXNXSL�� � 7URPERVLWRSHQLD
PHQMDGL�SHQ\HEDE�SHUGDUDKDQ�\DQJ�SDOLQJ

VHULQJ� GLWHPXNDQ�GDQ� KDO�LQL� EHUKXEXQJDQ
GHQJDQ�PHQLQJNDWQ\D� ULVLNR� SHUGDUDKDQ
PHVNLSXQ� KDQ\D� NDUHQD� OXND� NHFLO� DWDX
SHUGDUDKDQ�NHFLO�\DQJ�WHUMDGL�VHFDUD�VSRQWDQ�

0DQLIHVWDVL� NOLQLV� DNLEDW� SHQXUXQDQ
MXPODK� WURPERVLW� WLGDN� WHUDPDWL� VDPSDL
MXPODK�WURPERVLW�EHUDGD�GL�EDZDK���������
PP��GLVHUWDL�NHDGDDQ�NHDGDDQ�ODLQ�VHSHUWL
OHXNHPLD�DWDX�SHQ\DNLW�KDWL���3DGD�NHDGDDQ
MXPODK� WURPERVLW�NXUDQJ� GDUL��������PP�
WHUMDGL� HNLPRVLV� \DQJ� EHUWDPEDK� GDQ
SHUGDUDKDQ�\DQJ�ODPD�DNLEDW�WUDXPD�ULQJDQ�
3HUGDUDKDQ�PXNRVD� MDULQJDQ� GDODP�GDQ
LQWUDNUDQLDO�GLWHPXNDQ�ELOD�MXPODK�WURPERVLW
NXUDQJ�GDU L��������PP���VHKLQJJD�NHDGDDQ
LQL� PHPHUOXNDQ� WLQGDNDQ� VHJHUD� XQWXN
PHQFHJDK�NHPDWLDQ�

7URPERVLWRSHQLD�DNLEDW�SHPEHQWXNDQ
DWDX� SURGXNVL� WURPERVLW� \DQJ� EHUNXUDQJ�
GDSDW�GLNHWDKXL�GHQJDQ�ELRSVL�GDQ�DVSLUDVL
VXPVXP� WXODQJ� NDUHQD�WHUMDGL� SDGD�VHWLDS
NHDGDDQ� \DQJ�PHQJJDQJJX� DWDX�PHQJ�
KDPEDW� VXPVXP� WXODQJ���)DNWRU� \DQJ�EHU�
SHQJDUXK�WHUKDGDS�SURGXNVL�WURPERVLW�DGDODK
NHDGDDQ� GHILVLHQVL� YLWDPLQ�%��� GDQ� DVDP
IRODW� \DQJ�PHPHQJDUXKL�PHJDNDULRSRLHVLV
VHUWD�REDW�REDW�NHPRWHUDSHXWLN�\DQJ�EHUVLIDW
WRNVLN� WHUKDGDS� VXPVXP � WXODQJ�
7URPERVLWRSHQLD� WH WDS� GDSDW� WHUMDGL
PHVNLSXQ� SHPEHQWXNDQ� WURPERVLW� WLGDN
PHOHPDK�� �+DO� LQL� GLVHEDENDQ� WHUMDGLQ\D
SHQ\LPSDQDQ�DWDX�SHQJKDQFXUDQ�WURPERVLW
\DQJ�EHU OHELKDQ�

6HODLQ�EHUSHUDQ�SHQWLQJ�GDODP�UHVSRQV
WHUKDGDS� WHUMDGLQ\D� OXND�� WURPERVLW� MXJD
PHPLOLNL� SHUDQ� ODLQ��PLVDOQ\D� GDODP� UHDNVL
LPXQRORJL��\DLWX��UHVSRQV�WHUKDGDS�PDVXNQ\D
EHQGD�EHQGD� DVLQJ� GDQ� ]DW� NLPLD� NH� GDODP
DOLUDQ� GDUDK� GDQ� UHDNVL�WHUKDGDS�PHWDEROLW�
PHWDEROLW�\DQJ� GDSDW�PHPDVXNL� GDUDK�SDGD
NRQGLVL�DEQRUPDO���$JUHJDVL�WURPERVLW�GDSDW
PHQJXQWXQJNDQ� RUJDQLVPH� VHSHUWL� SDGD
SHUVWLZD� KHPRVWDVLV�� IDJRVLWRVLV� WHUKDGDS
EHQGD� DVLQJ�� VHUWD� LQWHUDNVL� GHQJDQ� YLUXV�
EDNWHUL�GDQ�NRPSOHNV�DQWLJHQ�DQWLERGL���$NDQ
WHWDSL�� DJUHJDVL� WURPERVLW� GDSDW� EHUEDKD\D
GDQ� PHUXVDN�� PLVDOQ\D� SDGD� SHU LVWLZD
WURPERVLV� DWDX� MXVWUX� NHPDPSXDQQ\D
PHQJLQLVLDVL� NHUXVDNDQ� SHPEXOXK� GDUDK
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&� 'HPDP�%HUGDUDK�'HQJXH��'%'�

'HPDP�EHUGDUDK� DGDODK� SHQ\DNLW
WURSLV� \DQJ� GLVHEDENDQ� ROHK� YLUXV� GHQJXH
\DQJ�GLWXODUNDQ�PHODOXL�JLJLWDQ�Q\DPXN�DHGHV
DHJ\SWL�� *HMDOD�JHMDOD� SDGD� SHQGHULWD
GHPDP�EHUGDUDK��DQWDUD�ODLQ���GHPDP��UDVD
Q\HU L�� VHUWD� JDQJJXDQ� SDGD� GDUDK�� GDQ
SHPEXOXK� GDUDK�� *DQJJXDQ� SDGD� GDUDK
DQWDUD� ODLQ�� PHOLSXWL� SHQXUXQDQ� NDGDU
WURPERVLW��\DQJ�VHULQJ�GLVHUWDL�GHQJDQ�WDQGD�
WDQGD�SHQGDUDKDQ��SHQXUXQDQ�NDGDU�OHXNRVLW
VHUWD�SHQLQJNDWDQ�NDGDU�KHPDWRNULW��7DQGD�
WDQGD� SHQGDUDKDQ�SDGD� SHQGHULWD� GHPDP
EHUGDUDK� GLVHEDENDQ�PHQXUXQQ\D� NDGDU
WURPERVLW� GDODP� WXEXK�\DQJ� VXGDK� SDUDK�
6HEDJDLPDQD� WHODK� GLNHWDKXL� WURPERVLW
PHUXSDNDQ� HOHPHQ�GDUDK� \DQJ� EHUSHUDQ
GDODP� SURVHV� SHPEHNXDQ� GDUDK� �+XDQJ�
HW�DO���������5LFKPDQ��HW�DO���������

'� -HUXN�1LSLV��µ&LWUXV��DXUDQWLIROLD¶�

-HUXN�QLSLV�WHUPDVXN�MHQLV�WXPEXKDQ
SHUGX�\DQJ�EDQ\DN�PHPLOLNL�GDKDQ�GDQ�UDQW�
LQJ�� � %DWDQJ� SRKRQQ\D� EHUND\X� XOHW� GDQ
NHUDV�� � 6HGDQJ� SHUPXNDDQ� NXOLW� OXDUQ\D
EHUZDUQD� WXD�GDQ� NXVDP�� SDGD�XPXU� GXD
VHWHQJDK� WDKXQ� VXGDK� PXODL� EHUEXDK�
%XQJDQ\D� EHUXNXUDQ� NHFLO�NHFLO� EHUZDUQD
SXWLK�GDQ�EXDKQ\D�EHUEHQWXN�EXODW�VHEHVDU
EROD� SLQJSRQJ� EHUZDUQD� �NXOLW� OXDU�� KLMDX
DWDX� NHNXQLQJ�NXQLQJDQ�� � %XDK� MHUXN� QLSLV
\DQJ� VXGDK� WXD� UDVDQ\D� DVDP�� � 7DQDPDQ
MHUXN� XPXPQ\D� PHQ\XNDL� WHPSDW�WHPSDW
\DQJ� GDSDW� PHPHUROHK� VLQDU� PDWDKDU L
ODQJVXQJ�

.XOLW� EXDK� FLWUXV� DXUDQWLIROLD
PHQJDQGXQJ� FLWURIODYRQRLG�\DQJ�PHUXSDNDQ
FDPSXUDQ�KHVSHULGRVD��UDPQRJOXNRVLGD�GDUL
KHVSHUHWRO��� QDULQJRVLGD�� GDQ� HULRGLNWLRVLGD
�IODYRQRQ���� 6HODLQ�NRPSRQHQ�WHUVHEXW��MXJD
GLWHPXNDQ�YLWDPLQ�&��PLQ\DN�DWVLUL��JOLNRVLGD
KHVSHULGLQ��YLWDPLQ�3���GDQ�UXWLQ���7ULWHUSHQRLG
OLPRQLQ�PHQLPEXONDQ�UDVD�SDKLW�SDGD�EHEHUDSD
YDULHWDV�&LWUXV��%KDYDQ��������

<DQJ� WHO DK� GLNHWDKXL� PHQJHQDL

DNWLYLWDV�NRPSRQHQ�\DQJ�WHUNDQGXQJ�GDODP
EXDK�MHUXN�QLSLV��DQWDUD�ODLQ��FLWURIODYRQRLG�
&L WUR IOD YRQRLG � GD SDW � PHQJRQWU RO
SHUPHDELOLWDV� SHPEXOXK� NDSLOHU� GHQJDQ
PHQJXUDQJL� SRURVLWDV� GLQGLQJ� SHPEXOXK
WH UVH EXW � � � %KD YDQ� � ����� �� 'HQJDQ
GHPLN LDQ �� EXDK � MHU XN� QLS LV� GDSDW
PHPEDQWX�PHULQJDQNDQ�JHMDOD�SHQGDUDK�
DQ�GDQ�GHQJDQ�VHQGLULQ\D�DNDQ�PHQXUXQ�
NDQ�SHQJJXQDDQ�WURPERVLW�VHKLQJJD�GDSDW
PHQJKDPEDW�SHQXUXQDQ�MXPODK�WURPERVLW
GDODP�VLUNXODVL���$NDQ�WHWDSL�� \DQJ�EHOXP
GLNHWDKXL�DGDODK� DSDNDK�EXDK� MHUXN� QLSLV
GDSDW� PHQLQJNDWNDQ� MXPODK� WURPERVLW
GHQJDQ�FDUD�PHPHQJDUXKL�SURVHV�SURVHV
OD LQ� � DQ WDU D� O DL Q� GDODP� S URV HV
SHPEHQWXNDQ� WURPERVLW� �WURPERSRLHVLV��
DWDX�SHQXUXQDQ�DNWLYDVL�WURPERVLW�

(� ,QGXNWRU�µ7URPERVLWRSHQLD¶

,QGXNWRU � WURPERVLWRSHQ LD� \DQJ
GLSHUJXQDNDQ� DGDO DK� NORUDPIH QLNRO�
IHQLOEXWD]RQ��GDQ�DGUHQDOLQ���/DWDU�EHODNDQJ
SHQJJXQDDQ�NORUDPIHQLNRO�GDQ�IHQLOEXWD]RQ
DGDODK� NDUHQD� VHQ\DZD�VHQ\DZD� � LQL
PHPSXQ\DL� HIHN� VDPSLQJ� GDSDW
PHQLPEXONDQ� NHUXVDNDQ� VXPVXP� WXODQJ
NHVHOXUXKDQ��SDQPLHORSDWL����3HPEHQWXNDQ
WURPERVLW� WHUMDGL� GL� VXPVXP� WXODQJ�� � -LND
VXPVXP� WXODQJ� GLUXVDN�� GLSHUNLUDNDQ
SURGXNVL�WURPERVLW�DNDQ�WHUJDQJJX��'HQJDQ
GHPLNLDQ� DNDQ�PHQLPEXONDQ� SHQXUXQDQ
MXPODK� WU RPERVLW� GDODP� WXEXK� DWDX
WURPERVLWRSHQLD���0XWVFKOHU��������+RIIEUDQG
DQG�3HWWLW���������

3HPEHULDQ� DGUHQDOLQ�PHQ\HEDENDQ
WURPERVLW� GDODP� GDUDK� WHUDNW LYDVL�
7HUDNWLYDVLQ\D�WURPERVLW�DNDQ�PHQ\HEDENDQ
WHUMDGLQ\D�SHUXEDKDQ�EHQWXN�GDQ�PRUIRORJL
WURPERVLW�� � 6HODQMXWQ\D�� WURPERVLW� DNDQ
EHUDJUHJDVL� GDQ� EHUVDPD�VDPD� GHQJDQ
IDNWRU�SHPEHNXDQ�\DQJ�ODLQ�DNDQ�PHPEHQWXN
EHNXDQ� GDUDK�� � 3HQLQJNDWDQ� SHQJJXQDDQ
WURPERVLW� XQWXN�DNWLYLWDV� DJUHJDVL�LQL� DNDQ
PHQ\HEDENDQ� MXPODK� WURPERVLW� \DQJ
EHUVLUNXODVL�PHQXUXQ����6HODQMXWQ\D�WURPERVLW
\DQJ�WHUEHQWXN�DNDQ�GLGHJUDGDVL�ROHK�VLVWHP
ILEULQROLVLV�\DQJ�WHUDNWLYDVL���3LWQH\��������
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)� 0HWRGH��3HQHOLWLDQ

3DGD� WD KDS� SHUWDPD� GL ODNXNDQ
SHQHOLWLDQ�SHQGDKXOXDQ�DWDX�RULHQWDVL�XQWXN
PHQHQWXNDQ� MHQLV� LQGXNWRU�� GRVLV� LQGXNWRU�
GDQ� PHQJHWDKXL�ZDNWX� RSWLPDO� WHUMDGLQ\D
WURPERVL WRSHQLD�� $GDQ\D � NRQGLVL
WURPERVLWRSHQLD� GLWHQWXNDQ� GHQJDQ�PHQJ�
JXQDNDQ�PHWRGH� SHQJKLWXQJDQ� WURPERVLW
VHFDUD� ODQJVXQJ�� 6HWHODK� GLSHUROHK� MHQLV
LQGXNWRU� VHUWD� GRVLV� GDQ� ODPD� SHPEHULDQ
\DQJ� GDSDW�PHQ\HEDENDQ� WURPERVLWRSHQLD
PDNVLPDO��EDUXODK�GLODNXNDQ�SHQHOLWLDQ�WDKDS
NHGXD���\DLWX�XML�DNWLYLWDV��DQWLWURPERVLWRSHQLD
GDUL�SHUDVDQ�EXDK�MHUXN�QLSLV�

'RVLV� XML� SHUDVDQ� EXDK� � MHUXN� QLSLV
\DQJ� GLJXQDNDQ� GLWHQWXNDQ� EHUGDVDUNDQ
SHQJJXQD DQ� GL� PDV\DUDNDW� \DQJ
GLNRQYHUVLNDQ�SDGD�PHQFLW�

8QWXN� PHOLKDW� DGDQ\D� HIHN
DQWLWURPERVLWRSHQLD� GLODNXNDQ� GHQJDQ
PHPEDQGLQJNDQ� NHORPSRN� XML� � GHQJDQ
NHORPSRN� NRQWURO� XQWXN�PHQJHWDKXL� DGDQ\D
SHUEHGDDQ�EHUPDNQD�GDODP�MXPODK�WURPERVLW
GHQJDQ�PHQJJXQDNDQ� XML� VWDWLVWLND� DQDOLVLV
YDULDQVL��$1$9$��GHQJDQ�XML�ODQMXW�/6'�

,,� 3(0%$+$6$1

$� ,QGXNVL�7URPERVLWRSHQLD

8QWXN� PHQJLQGXNVL� NHDGDDQ
WURPERVLWRSHQLD�GLSHUJXQDNDQ�NORUDPIHQLNRO
GHQJDQ � GRVLV� XM L� EHUGDVDUNDQ � GRVLV
SHQJJXQDDQ� SDGD� PDQXVLD� \DQJ� VHFDUD
WHRUHWLV�WHODK�GDSDW�PHQLPEXONDQ�NHUXVDNDQ
VXPVXP � WXODQJ�� � 'RVLV� LQL� NHPXGLDQ
GLNRQYHUVLNDQ�WHUKDGDS�PHQFLW���'RVLV�\DQJ
GLSHUJXQDNDQ�VHODQMXWQ\D�DGDODK�WLJD�GRVLV
XM L� \DQJ� PHUXSDNDQ� KDVLO� SHUKLWXQJDQ
NRQYHUVL� GRVLV� PDQXVLD� NH�PHQFLW� GHQJDQ
IDNWRU� SHUNDOLDQ� WHWDS�� �'HQJDQ� GHPLNLDQ
GLSHUROHK�WLJD�GRVLV�XML��\DLWX������������GDQ
����PJ�NJ� EE� PHQFLW�� � /DPD� SHPEHULDQ
DGDODK�WLJD�KDUL�

'DWD� SDGD� 7DEHO� �� PHQXQMXNNDQ
EDKZD� MXPODK� WURPERVLW� \DQJ� EHUVLUNXODVL
GDODP�GDUDK�EHOXP�PHQXQMXNNDQ�SHQXUXQDQ
\DQJ� EHUPDNQD� GLEDQGLQJNDQ� GHQJDQ
NHORPSRN�KHZDQ�\DQJ�WLGDN�GLLQGXNVL��'HQJDQ
GHPLNLDQ� SHPEHULDQ� NORUDPIHQLNRO� SDGD

NHWLJD� GRVLV�XML�EHOXP�GDSDW�PHQ\HEDENDQ
WURPERVLWRSHQLD�SDGD�PHQFLW�

7DEHO��

-XPODK�7URPERVLW�0HQFLW�VHWHODK

'LLQGXNVL�GHQJDQ�.ORUDPIHQLNRO
%HUGDVDUNDQ�2ULHQWDVL�'RVLV

1R �-XPODK�7URPERVLW��GDODP�����uO�GDUDK�

PHQFLW 'RVLV��PJ�NJ�EE�

� ��� ��� ���

� ����� ����� ����� ���

� ��� ��� ����� �����

� ��� ����� ��� �����

� ����� ����� ��� ���

� ��� ����� ��� �����

5DWD� ��� ����� ��� �����
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%HOXP� GLSHUROHKQ\D� PHQFLW� \DQJ
PHQJDODPL�WURPERVLWRSHQLD� GLGXJD�NDUHQD
GLSHUOXNDQ�SHPEHULDQ�LQGXNWRU�SDGD�ZDNWX
\DQJ� OHELK� ODPD��'HQJDQ� RULHQWDVL�ZDNWX
GDSDW� GLNHWDKXL� ZDNWX� RSWLPDO� VHWHODK
SHPEHULDQ� LQGXNWRU� \DQJ�PHQ\HEDENDQ
PHQFLW� PHQJDODPL� SHQXUXQDQ� MXPODK
WURPERVLW � � \DQJ� � EHUVLUNXOD VL� VHFDUD
PDNVLPDO�

3HQHOLW LDQ� GLODNXNDQ � GHQJDQ
PHQJKLWXQJ� MXPODK� WURPERVLW� \DQJ
EHUVLUNXODVL�SDGD�KDUL�NH�����NH�����NH���GDQ
NH�����'RVLV�XML� \DQJ�GLSHUJXQDNDQ�DGDODK
GRVLV�WHUWLQJJL� \DQJ� GLJXQDNDQ� SDGD�WDKDS
RULHQWDVL�GRVLV��\DLWX�����PJ�NJ�EE�

'DWD� SDGD� 7DEHO� �� PHQXQMXNNDQ
EDKZD� MXPODK� WURPERVLW� \DQJ� EHUVLUNXODVL
GDODP�GDUDK�EHOXP�PHQXQMXNNDQ�SHQXUXQDQ
\DQJ� EHUPDNQD� GLEDQGLQJNDQ� GHQJDQ
NHORPSRN� KHZDQ� \DQJ� WLGDN� GLLQGXNVL�
'HQJDQ�GHPLNLDQ��SHPEHULDQ�NORUDPIHQLNRO
SDGD� GRVLV� ����PJ�NJ� EE� VHODPD���� KDUL
EHOXP�GDSDW�PHQ\HEDENDQ�WURPERVLWRSHQLD
SDGD�PHQFLW�

6HODQMXWQ\D��LQGXNVL�WURPERVLWRSHQLD
GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�IHQLOEXWD]RQ�
8QWXN�PHQJLQGXNVL�NHDGDDQ�WURPERVLWRSHQLD
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GLSHUJXQDNDQ�GRVLV�XM L�GHQJDQ�SHUKLWXQJDQ
GRVLV�EHUGDVDUNDQ�GRVLV� SHQJJXQDDQ�SDGD
PDQXVLD� \DQJ� VHFDUD� WHRUHWLV� WHODK� GDSDW
PHQLPEXONDQ� NHUXVDNDQ� VXPVXP� WXODQJ�
'RVLV�LQL�NHPXGLDQ��GLNRQYHUVLNDQ�WHUKDGDS
PHQFLW�

'RVLV�\DQJ�GLSHUJXQDNDQ�VHODQMXWQ\D
DGDODK� WLJD�GRVLV�XML�\DQJ�PHUXSDNDQ�KDVLO
SHUKLWXQJDQ� NRQYHUVL� GRVLV�PDQXVLD� NH
PHQFLW� GHQJDQ� IDNWRU� SHUNDOLDQ� WHWDS�
'HQJDQ� GHPLNLDQ� � GLSHUROHK� WLJD� GRVLV� XML
\DLWX�� ����������GDQ� ����PJ�NJ�EE�PHQFLW�
/DPD�SHPEHULDQ�DGDODK�WLJD�KDUL�

'DWD� SDGD� 7DEHO� �� PHQXQMXNNDQ
EDKZD� MXPODK� WURPERVLW� \DQJ� EHUVLUNXODVL
GDODP�GDUDK�EHOXP�PHQXQMXNNDQ�SHQXUXQDQ
\DQJ� EHUPDNQD� GLEDQGLQJNDQ� GHQJDQ
NHORPSRN�KHZDQ�\DQJ�WLGDN�GLLQGXNVL��'HQJDQ
GHPLNLDQ�SHPEHULDQ�IHQLOEXWD]RQ�SDGD�NHWLJD
GRVLV� XM L � EHOXP� GDSDW� PHQ\HEDENDQ
WURPERVLWRSHQLD�SDGD�PHQFLW�

%HOXP� GLSHUROHKQ\D� PHQFLW� \DQJ
PHQJDODPL�WURPERVLWRSHQLD�GLGXJD�NDUHQD
GLSHUOXNDQ�SHPEHULDQ�LQGXNWRU�SDGD�ZDNWX
\DQJ�OHELK� ODPD���'HQJDQ�RULHQWDVL�ZDNWX
GDSDW� GLNHWDKXL� ZDNWX� RSWLPDO� VHWHODK
SHPEHULDQ� LQGXNWRU� \DQJ�PHQ\HEDENDQ
PHQFLW� PHQJDODPL� SHQXUXQDQ� MXPODK

WU RPERVL W� \DQJ � EH UVL UNX ODV L� V HFD UD
PDNVLPDO�� � 3HQHOLWLDQ� GLODNXNDQ� GHQJDQ
PHQJK LWXQJ� MXP ODK� WURPERVLW � \D QJ
EHUVLUNXODVL�SDGD�KDUL�NH������ NH�����NH��
GDQ�NH����

'RVLV�XM L�\DQJ�GLSHUJXQDNDQ�DGDODK
GRVLV�WHUWLQJJL�\DQJ�GLJXQDNDQ�SDGD�WDKDS
RULHQWDVL�GRVLV��\DLWX�����PJ�NJ�EE�

'DWD� SDGD� 7DEHO� �� PHQXQMXNNDQ
EDKZD�MXPODK�WURPERVLW�\DQJ�EHUVLUNXODVL
GD ODP � GD UDK � EH OXP� � PHQXQM XNNDQ
SHQXUXQDQ� \DQJ� EHUPDNQD� GLEDQGLQJNDQ
GH QJDQ � NHO RPSRN� KHZDQ� \DQJ � WLGDN
GLLQGXNVL�

'H QJD Q� GHPL NLDQ �� SHPEHUL DQ
IHQLOEXWD]RQ� SDGD� GRVLV� ����PJ�NJ� EE
VHODPD����KDU L�EHOXP�GDSDW�PHQ\HEDENDQ
WURPERVLWRSHQLD�SDGD�PHQFLW�

6HKXEXQJDQ� GHQJDQ � EHOXP
GLSHUROH KQ\D� LQGXNWRU� \D QJ� GDSDW
PHQJKDVLONDQ�PRGHO�PHQFLW�\DQJ�PHQJDODPL
WURPERVLWRSHQLD��PDND�GLODNXNDQ�SHQJXMLDQ
LQGXNWRU� ODLQ�� \DLWX� DGUHQDOLQ�� � 8QWXN
PHQJLQGXNVL� NHDGDDQ� WURPERVLWRSHQLD�
GLSHUJXQDNDQ�GRVLV�XM L�GHQJDQ�SHUKLWXQJDQ
GRVLV�EHUGDVDUNDQ�GRVLV�SDGD�SHQHOLWLDQ�\DQJ
WHODK�GLODNXNDQ��8WDPL��������� �'RVLV�\DQJ
GLSHUJXQDNDQ������PJ�NJ�EE�PHQFLW�

7DEHO��

-XPODK�7URPERVLW�0HQFLW�VHWHODK

'LLQGXNVL�GHQJDQ�.ORUDPIHQLNRO
%HUGDVDUNDQ�2ULHQWDVL�:DNWX

1R �-XPODK�7URPERVLW��GDODP����uO�GDUDK�

PHQFLW :DNWX�LQGXNVL��KDUL�

� � � ��

� ��� ����� ��� �����

� ����� ����� ����� ���

� ����� ����� ����� �����

� ��� ����� ����� �����
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.HWHUDQJDQ�
GRVLV�NORUDPIHQLNRO�����PJ�NJ�EE

7DEHO��

-XPODK�7URPERVLW�0HQFLW�VHWHODK
'LLQGXNVL�GHQJDQ�)HQLOEXWD]RQ
%HUGDVDUNDQ�2ULHQWDVL�'RVLV

1R �-XPODK�7URPERVLW��GDODP�����uO�GDUDK�
PHQFLW 'RVLV��PJ�NJ�EE�

� �� ��� ���

� ��� ��� ����� ���

� ��� ��� ��� ���

� ��� ��� ����� �����

� ����� ����� ��� �����

� ����� ����� ����� �����
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'DWD� SDGD� 7DEHO� �� PHQXQMXNNDQ
EDKZD�WHUGDSDW�SHQXUXQDQ�MXPODK�WURPERVLW
\DQJ� EHUPDNQD� �S������� SDGD� ��� PHQLW
VHWHODK�SHPEHULDQ�DGUHQDOLQ�GLEDQGLQJNDQ��
PHQLW�VHEHOXPQ\D���+DO�LQL�WHUOLKDW�SXOD�GDUL
UDWD�UDWD�SHUVHQ�SHQXUXQDQ�VHEHVDU������

7DEHO��
-XPODK�7URPERVLW�0HQFLW�VHWHODK�'LLQGXNVL

GHQJDQ�$GUHQDOLQ

��SDGD� NHORPSRN�\DQJ�GLLQGXNVL�DGUHQDOLQ
GLEDQGLQJNDQ�NHORPSRN�NRQWURO�\DQJ�KDQ\D
����� ��� 'HQJDQ� GHPLNLDQ�� SHPEHULDQ
DGUHQDOLQ�SDGD�GRVLV������PJ�NJ�EE�PHQFLW
WHODK� GDSDW�PHQ\HEDENDQ� WURPERVLWRSHQLD
SDGD�PHQFLW�

E� 8ML��$NWLYLWDV�$QWLWURPERVLWRSHQLD
3HUDVDQ�-HUXN�1LSLV

3HPEHULD Q� SHUDVDQ� MHUXN� QLSLV
GLODNXNDQ� VHODPD���� ���GDQ� ��� KDU L�� 3DGD
KDUL�NH�������GDQ����KDUL�SHPEHULDQ�SHUDVDQ
MHUXN� QL SLV�� GLODNXNDQ � LQGXNVL
WURPERVLWRSHQLD� GHQJDQ�PHQJJXQDNDQ
DGUHQDOL Q� GHQJDQ� GRVLV� GDQ� ZDNWX
SHQJDPDWDQ� VHEDJDLPDQD� \DQJ� WHODK
GLWHWDSNDQ�EHUGDVDUNDQ�XML�RULHQWDVL�LQGXNWRU
WURPERVLWRSHQLD���+DVLO�SHQJDPDWDQ� GDSDW
GLOLKDW�SDGD�7DEHO���

3DGD� NHORPSRN� NRQWURO� �KDUL� NH����
WHUMDGL�SHQXUXQDQ�MXPODK�WURPERVLW�VHWHODK
����GDQ����PHQLW�LQGXNVL�GHQJDQ�DGUHQDOLQ�
3HQXUXQDQ�MXPODK�WURPERVLW�\DQJ�EHUPDNQD
WHUMDGL� SDGD�PHQLW� NH����� � 3DGD� ZDNWX
WHUVHEXW � WDPSDN� MXPODK� W URPERVLW
PHQXQMXNNDQ� QLODL� \DQJ� WHUHQGDK

7DEHO��

-XPODK�7URPERVLW�0HQFLW�VHWHODK

'LLQGXNVL�GHQJDQ�)HQLOEXWD]RQ
%HUGDVDUNDQ�2ULHQWDVL�:DNWX

��1R �-XPODK�7URPERVLW��GDODP�����uO�GDUDK�

��PHQFLW :DNWX�LQGXNVL��KDUL�

� � � ��

��� ��� ��� ��� ���

��� ��� ����� ����� ���

��� ����� ����� ����� �����
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.HWHUDQJDQ��GRVLV�IHQLOEXWD]RQ�����PJ�NJ�EE
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GLEDQGLQJNDQ�MXPODK�WURPERVLW�GDODP�ZDNWX
\DQJ�VDPD�SDGD�NHORPSRN�ODLQ�

3DGD� KDU L� NH���� GDQ� KDU L� NH����
WHUQ\DWD� MXPODK� WURPERVLW� SDGD� NHORPSRN
NRQWURO�PHQJDODPL�NHQDLNDQ���+DO�LQL�GLGXJD
NDUHQD�DGDQ\D�HIHN�VHOI�OLPLWLQJ�GDODP�WXEXK
PHQFLW� WHUVHEXW� \DQJ� PHODZDQ� NHUMD
DGUHQDOLQ�VHEDJDL�LQGXNWRU�WURPERVLWRSHQLD�
)HQRPHQD� LQL� GLGXJD� PHQJD NLEDWNDQ
WHUMDGLQ\D� SHQLQJNDWDQ� NHPEDOL� MXPODK
WURPERVLW�VHFDUD�DODPLDK��'HQJDQ�GHPLNLDQ�
\DQJ� G LMDGLNDQ� VH EDJDL� DFXDQ � XQWXN
PHPEDQGLQJNDQ� MXPODK� WURPERVLW� GHQJDQ
NHORPSRN�ODLQ�DGDODK�SDGD�KDUL�NH���

3DGD�NHORPSRN�SHPEDQGLQJ��KDUL�NH�
�� VHWHODK� SHPEHULDQ� VXVSHQVL� QDWU LXP
NDUED]RNURP�� MXPOD K� WURPERVLW� WLGDN
PHQXQMXNNDQ� SHUEHGDDQ� \DQJ� EHUPDNQD
GLEDQGLQJNDQ�NHORPSRN�NRQWURO�SDGD�ZDNWX

\DQJ�VDPD�� $NDQ�WHWDSL�� MLND�GLEDQGLQJNDQ
GHQJDQ�MXPODK�WURPERVLW�NHORPSRN�WHUVHEXW
SDGD� KDU L� NH���� WDPSDN� WLGDN� WHUMDGL
SHQXUXQDQ�� � +DO� LQL�PHQXQMXNNDQ� EDKZD
QDWU LXP� NDUED]RNURP� PHQXQMXNNDQ� HIHN
SHQFHJDKDQ� SHQXUXQDQ� MXPODK� WURPERVLW�
3HQLQJNDWDQ�MXPODK�WURPERVLW�SDGD�NHORPSRN
LQL� \DQJ� WLGDN� WHU ODOX� WLQJJL� � GLVHEDENDQ
QDWULXP� NDUER]RNURP� PHPHUOXNDQ�ZDNWX
SHPEHULDQ� \DQJ�ODPD�XQWXN�PHQJKDVLONDQ
HIHN�SHQLQJNDWDQ�MXPODK�WURPERVLW��'HQJDQ
GHPLNLDQ��PHWRGH�\DQJ�GLSHUJXQDNDQ�SDGD
SHQHOLW LDQ� LQL� GLQ\DWDNDQ� YDOLG � XQWXN
GLJXQDND Q� NDUHQD� PHQXQMXNNDQ� NH�
FHQGHUXQJDQ� DGDQ\D� HIHN� GDU L� QDWU LXP
NDUED]RNURP�\DQJ�WHODK�GLNHWDKXL�GDQ�WHODK
GLJXQDNDQ�VHFDUD�NOLQLV�

3DGD� NHORPSRN�'��� WHUOLKDW� EDKZD
PHVNLSXQ� GLEHULNDQ� DGUHQDOLQ�� MXPODK

7DEHO��
-XPODK�7URPERVLW�0HQFLW�VHWHODK�3HPEHULDQ�3HUDVDQ�%XDK�-HUXN�1LSLV

.HWHUDQJDQ�

.RQWURO��GLEHUL�ODUXWDQ�&0&����
'���GLEHUL�SHUDVDQ�MHUXN�QLSLV����P/���NJ�EE�PHQFLW
'���GLEHUL�SHUDVDQ�MHUXN�QLSLV���P/���NJ�EE�PHQFLW
'���GLEHUL�SHUDVDQ�MHUXN�QLSLV�����P/����NJ�EE�PHQFLW
3HPEDQGLQJ��GLEHUL�VXVXSHQVL�1DWULXP�NDUED]RNURP�����PJ���NJ�EE�PHQFLW

��PHQXQMXNNDQ�SHQLQJNDWDQ�MXPODK�WURPERVLW�\DQJ�EHUPDNQD�WHUKDGDS�NRQWURO��S������
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WURPERVLW�PHQXQMXNNDQ� NHFHQGHUXQJDQ
PHQLQJNDW� WHUXV�PXODL�GDUL� KDUL� NH���� KDUL
NH����VDPSDL�KDUL�NH����VHWHODK�SHPEHULDQ
VHGLDDQ�XML����-XPODK�WURPERVLW�SDGD�KDUL�NH�
�� ��� PHQLW� VHWHODK� LQGXNVL� DGUHQDOLQ��
PHQXQMXNNDQ� QLODL� \DQJ� OHELK� WLQJJL� GDQ
EHUEHGD�EHUPDNQD�VHFDUD�VWDWLVWLN��S������
GLEDQGLQJNDQ�NHORPSRN�NRQWURO�

3DGD� NHORPSRN�'��� WHUOLKDW� EDKZD
SDGD� KDUL� NH��� MXPODK� WURPERVLW� MXJD
PHQLQJNDW�� �1DPXQ�� SHQLQJNDWDQ� MXPODK
WURPERVLW� EHOXP� PHQMXNNDQ� SHUEHGDDQ
EHUPDNQD�GLEDQGLQJNDQ�NRQWURO���$NDQ�WHWDSL�
MLND�GLEDQGLQJNDQ�GHQJDQ�MXPODK�WURPERVLW
SDGD�KDUL�NH���GDUL�NHORPSRN�WHUVHEXW��MXPODK
WURPERVLW�WLGDN�PHQJDODPL�SHQXUXQDQ�PHVNL
WHODK�GLLQGXNVL�DGUHQDOLQ�

%HUGDVDUNDQ�GDWD�LQL��WDPSDN�DGDQ\D
NHFHQGHUXQJDQ� HIHN�PHQFHJDK� SHQXUXQDQ
MXPODK�WURPERVLW�SDGD�NHORPSRN�'���MXPODK
WURPERVLW�SDGD�KDUL�NH����WLGDN�PHQXQMXNNDQ
SHUEHGDDQ�EHUPDNQD�GLEDQGLQJNDQ�NHORPSRN
NRQWURO���$NDQ�WHWDSL��MXPODK�WURPERVLW�SDGD
NHORPSRN� LQL� SDGD� KDU L� NH��� V HWHODK
SHPEHULDQ� VHGLDDQ� XML�� FHQGHUXQJ� WLGDN
PHQ\HEDENDQ�SHQXUXQDQ�MXPODK�WURPERVLW
\DQJ� EHUPDNQD� GLEDQGLQJNDQ� KDU L� NH��
PHVNLSXQ�WHODK�GLLQGXNVL�DGUHQDOLQ�

'HQJDQ�GHPLNLDQ��GDSDW�GLOLKDW�EDKZD
SDGD� GRV LV� XM L� WHUHQGDK � SXQ� DGD
NHFHQGHUXQJDQ��HIHN�GDUL�SHUDVDQ�MHUXN�QLSLV
\DQJ�PHQJKDPEDW� SHQXUXQDQ� WURPERVLW
DNLEDW�SHPEHULDQ�DGUHQDOLQ�

.HORPSRN�\DQJ�GLEHU L�GRVLV�WHUWLQJJL�
\DLWX�NHORPSRN�'���PHQXQMXNNDQ�HIHN�WHUEDLN�
.HORPSRN�'�� GDQ� NHORPSRN�'�� PHVNLSXQ
WLGDN�PHQXQMXNNDQ� DGDQ\D� SHQLQJNDWDQ
MXPODK� WURPERVLW� \DQJ� EHUPDNQD� VHFDUD
VWDWLVWLN�GLEDQGLQJNDQ�NHORPSRN�NRQWURO��DNDQ
WHWDSL� SDGD� NHGXD� NHORPSRN� LQL� WDPSDN
DGDQ\D� NHFHQGHUXQJDQ� HIHN�PHQFHJDK
SHQXUXQDQ�MXPODK�WURPERVLW���+DO�LQL�WHUOLKDW
GDU L� WLGDN� WHUMDGLQ\D� SHQXUXQDQ� MXPODK
WURPERVLW�\DQJ�EHUPDNQD�VHWHODK�GLODNXNDQ
LQGXNVL�GHQJDQ�DGUHQDOLQ�

%HUGDVDUNDQ�KDVLO� SHQJXMLDQ�GL�DWDV�
SHUDVDQ� EXDK� MHUXN� QLSLV� WHUQ\DWD
PHQXQMXNNDQ� NHFHQGHUXQJDQ� PHPSXQ\DL
DNWLYLWDV� �DQWLWURPERVLWRSHQLD�� �'RVLV� \DQJ

GLUHNRPHQGDVLNDQ�GDSDW�GLVHVXDLNDQ�GHQJDQ
NRQGLVL�NHSDUDKDQ�WURPERVLWRSHQLD�� �8QWXN
WURPERVLWRSHQLD� \DQJ� WHODK� SDUDK�� GRVLV� �
����PO�� NJ� EE��PHQFLW� GLUHNRPHQGDVLNDQ
XQWXN�GLSHUJXQDNDQ�� NDUHQD�WHUEXNWL� GDSDW
PHQLQJNDWNDQ� MXPODK� WURPERVLW� VHFDUD
EHUPDNQD�� � 6HGDQJNDQ� XQWXN� NRQGLVL
WURPERVLWRSHQLD� ULQJDQ�GDSDW� � GLUHNRPHQ�
GDVLNDQ�GRVLV���DWDX�GRVLV������DWDX�����PO��
NJ�J�EE�PHQFLW����1DPXQ��GRVLV�\DQJ�OHELK
UHQGDK��GRVLV�����SDGD�NRQGLVL�WHUVHEXW�OHELK
GLUHNRPHQGDVLNDQ�EHUGDVDUNDQ�OHELK�NHFLOQ\D
NHPXQJNLQDQ�WHUMDGLQ\D�HIHN�VDPSLQJ�\DQJ
WHUMDGL�NDUHQD�WLQJJLQ\D�NHDVDPDQ�MHUXN�QLSLV
WHUVHEXW�

.DUHQD� LQGXNWRU� \DQJ� GLSHUJXQDNDQ
DGDODK�DGUHQDOLQ��GLGXJD�SHUDVDQ�EXDK�MHUXN
QLSLV�PHPHQJDUXKL�DNWLYDVL�WURPERVLW�GDODP
KDO�LQL�PHQXUXQNDQ�DNWLYDVL�WURPERVLW�SDGD
IHQRPHQD�KHPRVWDVLV��SHPEHNXDQ� GDUDK��
0HVNLSXQ�GHPLNLDQ�PHNDQLVPH�NHUMD�SHUDVDQ
EXDK� MHUXN� QLSLV� \DQJ� OHELK� SDVWL�� GDODP
PHQLQJNDWNDQ� MXPO DK� WURPERVL W� DWDX
PHQJKDPEDW� SHQXUXQDQ� MXPODK� WURPERVLW
GDODP�VLVWHP�VLUNXODVL��PDVLK�PHPHUOXNDQ
SHQHOLWLDQ� OHELK� ODQMXW�� �'HQJDQ� GHPLNLDQ
PHNDQLVPH�NHUMD�SHUDVDQ�EXDK�MHUXN�QLSLV
VHEDJDL� DQWLWURPERVLWRSHQLD� EHOXP�GDSDW
GLWHQWXNDQ�

,,,� 3(18783

%HUGDVDUNDQ� XM L� RU LHQWDVL� LQGXNWRU
WURPERVLWRSHQLD�SDGD�PHQFLW��GLSHUROHK�KDVLO
EDKZD�EDLN� NORUDPIHQLNRO� VDPSDL� GRVLV
SHQJJXQDDQ�����PJ�NJ�EE�GDQ�IHQLOEXWD]RQ
VDPSDL� GRVLV� SHQJJXQDDQ� ����PJ�NJ� EE
PHQFLW� EHOXP�GDSDW� PHQLPEXONDQ� NRQGLVL
WURPERVLWRSHQLD�SDGD�PHQFLW�PHVNLSXQ�ODPD
SHPEHULDQ � PDVLQJ�PDVLQJ� WHODK� GL�
SHUSDQMDQJ� VDPSDL� ��� KDUL�� � 6HGDQJNDQ
DGUHQDOLQ�GHQJDQ�GRVLV������PJ�NJ�EE�PHQFLW
GDSDW�PHQXUXQNDQ�MXPODK�WURPERVLW�VHFDUD
EHUPDNQD�� :DNWX� SHQJDPDWDQ� MXPODK
WURPERVLW�GLWHWDSNDQ� ��PHQLW�GDQ����PHQLW
VHWHODK�SHPEHULDQ�DGUHQDOLQ�

%HUGDVDUNDQ�XML�SHQJDPDWDQ�DNWLYLWDV
SHUDVDQ� MHUXN� QLSLV�� WHU OLKDW� DGDQ\D� HIHN
SHQLQJNDWDQ�MXPODK�WURPERVLW�GDUL� SHUDVDQ
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MHUXN� QLSLV�� � 3HUDVDQ� MHUXN� QLSLV� GRVLV� ���
GDQ���PO�NJ�EE�PHQFLW�PHQXQMXNNDQ�SRWHQVL
VHEDJDL� DQWLWURPERVLWRSHQLD� EHUGDVDUNDQ
HIHNQ\D� \DQJ� GDSDW�PHQFHJDK� SHQXUXQDQ
WURPERVLW���6HGDQJNDQ�SDGD�GRVLV����PO���NJ
EE��PHPSXQ\DL�DNWLYLWDV�PHQLQJNDWNDQ�MXPODK
WURPERVLW � VHFDUD� EHUPDNQD � VHWHODK
SHPEHULDQ� VHODPD� WXMXK�KDUL� SDGD�PHQFLW
\DQJ� PHQJDODPL� WURPERV LWRSHQLD
HNVSHULPHQWDO� VHWHODK� GLLQGXNVL� GHQJDQ
DGUHQDOLQ�

3HQHOLWLDQ�ODQMXW�VHEDLNQ\D�GLODNXNDQ
XQWXN�PHPDVWLNDQ�PHNDQLVPH� NHUMD� MHUXN
QLSLV�GDODP�PHQLQJNDWNDQ�MXPODK�WURPERVLW
DWDX�PHQFHJDK�SHQXUXQDQ�MXPODK�WURPERVLW
GDODP� VLVWHP� VLUNXODVL�� $NWLYLWDV� SHUDVDQ
EXDK� MHUXN� QLSLV� GDODP�PHQJDWDVL� JHMDOD�
JHMDOD�ODLQ�GDUL�GHPDP�EHUGDUDK�MXJD�SHUOX
GLHYDOXDVL�� � � 6HODLQ� LWX�� SHUOX� GLODNXNDQ
SHQHOLWLDQ� OHELK� ODQMXW� PHQJHQDL� EHQWXN
VHGLDDQ�XML�\DQJ�OHELK�GDSDW�GLWHULPD�VHFDUD
NOLQLV�WDQSD�PHQJXUDQJL�NKDVLDWQ\D�

'$)7$5�3867$.$

%KDYDQ�� %�� 9��� ��������6HOHFWHG�0HGLFLQDO
SODQWV�RI�,QGLD��$�0RQRJUDSK\�RI�,GHQ�

WLW\�� 6D IHW\� DQG� &OLQLFD O� 8VDJH�

&KHPH[FLO��%RPED\��������
+RIIEUDQG�� $�� 9��� DQG� 3HWWLW�� -�� (��� �������
(VVHQWLDO�+DHPDWRORJ\�� �%ODFNZHOO� 6FL�
HQWLILF�3XEOLFDWLRQV��2[IRUG����������

+XDQJ��.��-���/L��6��<��-���&KHQ��6��&���/LX��+�
6���/LQ��<��6���<HK��7��0���/LX��&��&���<HL��1�
+�����������0DQLIHVWDWLRQ�RQ�7KURPERF\�
WRSHQLD�LQ�'HQJXH���9LUXV�,QIHFWHG�0LFH�
-RXUQDO� RI�*HQHUDO�9LURORJ\������ �����
�����

0XWVFKOHU��(��� ��������'LQDPLND�2EDW� %XNX
$MDU� )DUPDNRORJL� GDQ� 7RNVLNRORJL�

7HUMHPDKDQ�0�� %��:LGLDQWR� GDQ�$�� 6�
5DQWL��3HQHUELW�,7%��%DQGXQJ�����������
����

5LFKPDQ��'��'���:KLWH��5��-���DQG�+D\GHQ��)�
*�����������&OLQLFDO�9LURORJ\��6HFRQG�(GL�
WLRQ�� $60�3UHVV�� :DVKLQJWRQ�'�� &��
����������

8WDPL�� 6 �� � �������� 8ML� $NW LYLWDV
$QWLWURPERVLWRSHQLD� 1DWU LXP

.DUED]RNURP� 6XOIRQDW� SDGD�0HQFLW

-DQWDQ� 6ZLVV�:HEVWHU� \DQJ�'LLQGXNVL

$GUHQDOLQ���6NULSVL�6DUMDQD��'HSDUWHPHQ
)DUPDVL�)DNXOWDV�0DWHPDWLND� GDQ�,OPX
3HQJHWDKXDQ� $ODP� ,QVWLWXW� 7HNQRORJL
%DQGXQJ��%DQGXQJ���������������


