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%HQHILW�GHFUHDWLRQ�RI�PDQJURYH�HFRV\VWHP�LV�GLUHFWO\�RU�LQGLUHFWO\�FDXVHG�E\�FRQYHUVLRQ�RI�PDQJURYH�IRUHVW�LQWR�
SRQGV��6\OYRILVKHU\�V\VWHP�ZDV�SHUIRUPHG�WR�UHKDELOLWDWH�WKH�HFRV\VWHP��7KLV�VWXG\�DLPHG�WR�HVWLPDWH�WKH�H[WHUQDOLW\�
YDOXHV�RI�PDQJURYH�DUHDV�FRQYHUWHG�WR�SRQGV�LQ�WKH�0DKDNDP�'HOWD�DQG�WR�FRQGXFW�ILQDQFLDO�DQDO\VLV�RI�WUDGLWLRQDO�
H[WHQVLYH� V\VWHP�DV�ZHOO�DV� V\OYRILVKHU\� V\VWHP��7KH� VWXG\�FRQFOXGHG� WKDW� WKH� ORVW�EHQHILW� YDOXH�ZDV�XS� WR�5S�
����������������\HDU�IURP��������KD�FRQYHUWHG�PDQJURYH�IRUHVWV�WR�SRQGV��7UDGLWLRQDO�H[WHQVLYH�SRQG�V\VWHP�KDG�
QHJDWLYH�%&5� YDOXH��ZKHUHDV� WKH� V\OYRILVKHU\� KDG� SRVLWLYH�%&5� YDOXH��PHDQLQJ� WKDW� V\OYRILVKHU\� V\VWHP�ZDV�
SURILWDEOH�DQG�IHDVLEOH�

.H\ZRUGV��%&5��PDQJURYH��WUDGLWLRQDO�H[WHQVLYH�SRQG�V\VWHP��V\OYRILVKHU\�SRQG�V\VWHP

$%675$.

3HQXUXQDQ�PDQIDDW�GDUL�HNRVLVWHP�PDQJURYH�EDLN�VHFDUD�ODQJVXQJ�PDXSXQ�WLGDN�ODQJVXQJ�GLVHEDENDQ�ROHK�NRQYHUVL�
KXWDQ�PDQJURYH�PHQMDGL�WDPEDN��8QWXN�PHQJHPEDOLNDQ�NRQGLVL�OLQJNXQJDQ��SHPHULQWDK�PHODNXNDQ�UHKDELOLWDVL�
WDPEDN�GHQJDQ�PHQHUDSNDQ�VLVWHP� WDPEDN�ZDQDPLQD� ��3HQHOLWLDQ� LQL�EHUWXMXDQ�PHQJHVWLPDVL�QLODL�V\OYRILVKHU\
HNVWHUQDOLWDV�NDZDVDQ�PDQJURYH�\DQJ�GLNRQYHUVL�PHQMDGL�WDPEDN�GL�'HOWD�0DKDNDP�GDQ�PHQJKLWXQJ�DQDOLVLV�XVDKD�
EXGLGD\D�WDPEDN�GHQJDQ�VLVWHP�HNVWHQVLI�WUDGLVLRQDO�VHUWD�VLVWHP�ZDQDPLQD��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�QLODL�
PDQIDDW�\DQJ�KLODQJ�PHQFDSDL�5S�����������������SHU�WDKXQ�GDUL�KXWDQ�PDQJURYH�\DQJ�WHODK�GLNRQYHUVL�PHQMDGL�
WDPEDN�VHOXDV��������KHNWDU��1LODL�%&5�WDPEDN�VLVWHP�HNVWHQVLI�WUDGLVLRQDO�PHQXQMXNDQ�QLODL�QHJDWLI�GDQ�WDPEDN�
VLVWHP�ZDQDPLQD�EHUQLODL�SRVLWLI�DUWLQ\D�EDKZD�SHPDQIDDWDQ�WDPEDN�GHQJDQ�VLVWHP�ZDQDPLQD�DNDQ�PHQGDWDQJNDQ�
NHXQWXQJDQ�GDQ�OD\DN�GLODNVDQDNDQ�SDGD�VDDW�LQL�

.DWD� XQFL��%&5��PDQJURYH��WDPEDN�VLVWHP�HNVWHQVLI�WUDGLVLRQDO��WDPEDN�VLVWHP�ZDQDPLQDN

,���3(1'$+8/8$1

.HUXVDNDQ� KXWDQ�PDQJURYH� GL�'HOWD�0DKD�
NDP�GLVHEXWNDQ�VHNLWDU�����GDUL�KXWDQ�PDQJURYH�
\DQJ�DGD�DNLEDW�SHPEXNDDQ�WDPEDN��SHPXNLPDQ�
GDQ� HNVSORUDVL� GDQ� HNVSORLWDVL�PLQ\DN� GDQ� JDV�

�%RVPD�HW�DO����������3DGD�WDKXQ�����������KX�
WDQ�PDQJURYH� WHODK�GLNRQYHUVL�PHQMDGL� WDPEDN�
�=ZLHWHQ�HW�DO����������%HQJHQ��������PHQ\DWD�
NDQ� EDKZD� GDODP� NXUXQ� ZDNWX� ��� WDKXQ� WHODK�
WHUMDGL�NRQYHUVL�PDQJURYH�VHNLWDU��������KHNWDU��
GLDQWDUDQ\D�VHNLWDU��������KHNWDU�GLMDGLNDQ�XQWXN�
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WDPEDN��'DWD� WHUDNKLU� �'.3�.XNDU�� ������PH�
QXQMXNNDQ��������KD�NDZDVDQ�'HOWD�0DKDNDP�
WHODK�GLMDGLNDQ�WDPEDN�GDUL�VHNLWDU�NXUDQJ�OHELK�
�������� KD� KXWDQ� PDQJURYH� GL� NDZDVDQ� 'HOWD�
0DKDNDP�

6LVWHP� SHUWDPEDNDQ� GL� 'HOWD�0DKDNDP� VH�
FDUD�HNVWHQVLI�WUDGLVLRQDO�GHQJDQ�OXDV�SHWDN�WDP�
EDN� OHELK�GDUL� �� �GXD��KHNWDU� EDKNDQ� DGD�\DQJ�
OHELK�GDUL����KHNWDU�PHQJDNLEDWNDQ�PHQDPEDK�
EHVDU� NHUXVDNDQ� KXWDQ� PDQJURYH�� 'DWD� %36�
.XWDL� .DUWDQHJDUD� ������� PHQXQMXNDQ� VHNLWDU�
������ KHNWDU� WDPEDN� WHODK� WLGDN� SURGXNWLI� GDQ�
GLWLQJJDONDQ�ROHK�SHWDPEDN��+DO�LQL�PHQJDNLEDW�
NDQ�NHUXVDNDQ�HNRORJL�\DQJ�OHELK�SDUDK�ODJL�WHU�
KDGDS� NDZDVDQ� 'HOWD� 0DKDNDP�� .HUXVDNDQ�
NHUX�VDNDQ� LWX� DQWDUD� ODLQ� ���� WHUMDGLQ\D� HURVL�
JDULV�SDQWDL�GDQ�VHPSDGDQ�VXQJDL������VHGLPHQ�
WDVL�� ���� SHQFHPDUDQ�� ���� EHUNXUDQJQ\D� IXQJVL�
HNRORJL�GDQ�HNRQRPL�NDZDVDQ�WHUXWDPD�SHQXUX�
QDQ�SURGXNVL�LNDQ�WDQJNDS�PDXSXQ�EXGLGD\D�GL�
'HOWD�0DKDNDP� �%HQJHQ�HW� DO��� ������� GDQ� ����
LQWUXVL�DLU�ODXW�KLQJJD�UDWXVDQ�NLORPHWHU�NH�.RWD�
6DPDULQGD�SDGD�PXVLP�NHULQJ��6LGLN��������

8QWXN�PHPSHUWDKDQNDQ�GDQ�SHPXOLKDQ�IXQJ�
VL�IXQJVL�HNRVLVWHP�PDQJURYH�GL�'HOWD�0DKDNDP�
VHMDN�WDKXQ�������GLODNVDQDNDQ�SURJUDP�UHKDEL�
OLWDVL�PDQJURYH�ROHK�EHUEDJDL�SHPDQJNX�NHSHQ�
WLQJDQ��$GD�GXD�VDVDUDQ�GDUL�SURJUDP�LWX�\DNQL�
����UHKDELOLWDVL�VHPSDGDQ�SDQWDL�GDQ�VXQJDL�\DQJ�
PHQJDODPL�NHUXVDNDQ��GDQ�����SHQDQDPDQ�PDQJ�
URYH� SDGD� WDPEDN�WDPEDN� EDJL� SHQJHPEDQJDQ�
WDPEDN� ZDQDPLQD� �VLOYRILVKHU\��� 3HQDQDPDQ�
PDQJURYH� XQWXN� WDPEDN� GHQJDQ� VLVWHP� ZDQD�
PLQD�WHUVHEXW�GLPXODL�GHQJDQ�WDPEDN�ZDQDPLQD��
SHUFRQWRKDQ�GDUL�37��7RWDO�(�	�3�SDGD�WDKXQ�������
\DQJ�PHQJKDVLONDQ�SDQHQ�XGDQJ����VDWX��WRQ�GL�
ODKDQ�WDPEDN�VHOXDV�����KD��7DPEDN�SHUFRQWRKDQ�
LQL�EHUWXMXDQ�PHQJDMDN�SHWDQL� WDPEDN�PHUXEDK�
VLVWHP�WDPEDN�WUDGLVLRQDO�PHUHND�PHQMDGL�WDP�
EDN�ZDQDPLQD�NDUHQD�PHQJKDVLONDQ�SURGXNWLIL�
WDV�\DQJ�OHELK�WLQJJL�GDQ�MXJD�GDSDW�PHQJKDVLO�
NDQ�PDQIDDW� GDUL� KXWDQ�PDQJURYH� EHUXSD� LNDQ�
DODPL� \DQJ� OHELK� EDQ\DN� GL� VDPSLQJ� PDQIDDW�
HNRORJL�ODLQQ\D�

.HEHUKDVLODQ�VLVWHP�WDPEDN�ZDQDPLQD�GDSDW�
GLOLKDW�GDUL�GDWD�.3+�3XUZDNDUWD��\DQJ�PHQXQ�
MXNNDQ� EDKZD� GDUL� OXDV� DUHDO�PDQJURYH� VHOXDV�
�������KD�GDSDW�PHOLEDWNDQ�VHEDQ\DN�������..�
GDODP�NHJLDWDQ�VLOYRILVKHU\��.RQWULEXVL�GDUL�XVDKD�
EXGLGD\D� WDPEDN�GHQJDQ� OXDV� WRWDO� ��������KD�
GDSDW�PHQJKDVLONDQ���������WRQ�LNDQ�GDQ�XGDQJ�
\DQJ�DSDELOD�GLWDNVLU��QLODLQ\D�PHOHELKL�GDUL�5S�
����PLO\DU��.HJLDWDQ� LQL� SXQ� GLODSRUNDQ� GDSDW�
PHQ\HUDS� WHQDJD� NHUMD� VHEDQ\DN� �������� ..�
\DQJ� VXGDK� EDUDQJ� WHQWX� GDSDW� PHPEHULNDQ�

SHQJKDVLODQ� \DQJ� OHELK� EDLN� EDJL� SHWDQL� NHFLO�
�)LW]JHUDOG�	�6DYLWUL���������0HQXUXW�'DYLG�	�
0LUHUD� �������� SHQLQJNDWDQ� NHVHMDKWHUDDQ� PD�
V\DUDNDW�PHUXSDNDQ�XSD\D�\DQJ�VDQJDW�SHQWLQJ�
DJDU� PHUHND� GDSDW� WHWDS� PHQMDJD� HNRVLVWHP�
PDQJURYH�\DQJ�DGD�SDGD�NDZDVDQ�WHUVHEXW�

%HEHUDSD� SHQHOLWLDQ� WHUGDKXOX� \DQJ� UHOHYDQ�
PHQJKLWXQJ�KXWDQ�PDQJURYH�\DQJ�EHUXEDK�IXQJ�
VL�ODKDQ��NRQYHUVL��PHQMDGL�WDPEDN�WXPSDQJ�VDUL�
GDQ�SHPXNLPDQ��VHSHUWL�SHQHOLWLDQ�GDUL�%XGLDQD�
�������GHQJDQ�MXGXO�9DOXDVL�(NRQRPL�(NRVLVWHP�
0DQJURYH�%HUEDJDL�3ROD�7DPEDN�7XPSDQJVDUL�
SDGD�6WDWXV�/DKDQ�1HJDUD�GDQ�/DKDQ�0LOLN��6WX�
GL�.DVXV��GL�.DUDZDQJ���-DZD�%DUDW���6XU\RQR�
������� WHQWDQJ�3HQLODLDQ�(NRQRPL�/LQJNXQJDQ�
WHUKDGDS� .RQYHUVL� +XWDQ� 0DQJURYH� PHQMDGL�
7DPEDN�GDQ�3HPXNLPDQ��6WXGL�.DVXV��GL�+XWDQ�
$QJNH� .DSXN� -DNDUWD� 8WDUD�� GDQ�$]LV� �������
GHQJDQ�MXGXO�$QDOLVLV�(NRQRPL�$OWHUQDWLI�3HQJH�
ORODDQ�VLVWHP�0DQJURYH�.HFDPDWDQ�%DUUX�.DEX�
SDWHQ� %DUUX�� 3HUEHGDDQ� SHQHOLWLDQ� LQL� GHQJDQ�
SHQHOLWLDQ�WHUGDKXOX�DGDODK�OHELK�WHUIRNXV�XQWXN�
PHQJLGHQWLILNDVL�QLODL�HNVWHUQDOLWDV�SHPDQIDDWDQ�
KXWDQ�PDQJURYH�PHQMDGL�SHUWDPDEDNDQ�

'HQJDQ� NRQGLVL� HNRVLVWHP� PDQJURYH� GDQ�
PDQIDDW�HNRQRPL�WDPEDN�VHSHUWL�GLMHODVNDQ�VHEH�
OXPQ\D��PDND�DGDQ\D�DQDOLVLV�NHOD\DNDQ�NHJLDW�
DQ� WDPEDN� ZDQDPLQD� PHQMDGL� VDQJDW� SHQWLQJ�
NDUHQD�DQDOLVLV� LQL�DNDQ�PHQJDVXPVLNDQ�SHODN�
VDQDDQ�WDPEDN�VLVWHP�WUDGLVLRQDO�\DQJ�WHODK�GL�
ODNVDQDNDQ�VDDW�LQL��GDQ�PHUHQFDQDNDQ�NHJLDWDQ�
XVDKD�WDPEDN�WHUVHEXW�DSDELOD�GLWHUDSNDQ�WDPEDN�
VLVWHP� ZDQDPLQD� SDGD� VHOXUXK� NDZDVDQ�� 3HU�
KLWXQJDQ� LQL� GLKDUDSNDQ�DNDQ� OHELK�PHQLQJNDW�
NDQ�PRWLYDVL�SHWDPEDN�GDQ�PHPEXNWLNDQ�EDKZD�
SHQHUDSDQ�VLVWHP�LQL�VHFDUD�HNRQRPL�WHWDS�PHQJ�
XQWXQJNDQ�� 7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK�
PHQJHVWLPDVL�QLODL�HNVWHUQDOLWDV�DNLEDW�NRQYHUVL�
PDQJURYH� PHQMDGL� WDPEDN� GDQ� DQDOLVLV� XVDKD�
EXGLGD\D�WDPEDN�GHQJDQ�VLVWHP�HNVWHQVLI�WUDGL�
VLRQDO�GDQ�VLVWHP�ZDQDPLQD�

,,���0(72'2/2*,

$���/RNDVL�GDQ�:DNWX�3HQHOLWLDQ

/RNDVL�SHQHOLWLDQ�GL�'HOWD�0DKDNDP�\DQJ�WHU�
ì 
 ì 


PDVXN�SDGD�SRVLVL���� ��±��� ���%XMXU�7LPXU�
ì 
 ì 


GDQ�� ��±� ���/LQWDQJ�6HODWDQ��PHQFDNXS�ZLOD�

\DK� DGPLQLVWUDVL� .HFDPDWDQ� $QJJDQD�� 0XDUD�
-DZD��GDQ�0XDUD�%DGDN��.DEXSDWHQ�.XWDL�.DUWD�
QHJDUD��3URYLQVL�.DOLPDQWDQ�7LPXU��:DNWX�SHQH�
OLWLDQ�GLODNVDQDNDQ�VHODPD���EXODQ��PXODL�EXODQ�
$SULO������VDPSDL�GHQJDQ�$JXVWXV�������
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<XQLDQWR�6HWLDZDQ��'LHWULHFK�*��%HQJHQ��&HFHS�.XVPDQD�GDQ�6HW\R�3HUWLZL

(VWLPDVL�1LODL�(NWHUQDOLWDV�.RQYHUVL�+XWDQ�0DQJURYH�PHQMDGL�3HUWDPEDNDQ
GL�'HOWD�0DKDNDP�.DEXSDWHQ�.XWDL�.DUWDQHJDUD

%���3HQJXPSXODQ�'DWD

3HQHOLWLDQ� LQL� GLODNXNDQ� GHQJDQ�PHQJJXQD�
NDQ�PHWRGH�VXUYH\��3HQHQWXDQ�UXPDK�WDQJJD�UHV�
SRQGHQ�GDODP�SHQHOLWLDQ�LQL�GLWHWDSNDQ�EHUGDVDU�
NDQ� WHNQLN�3XUSRVLYH�6DPSOLQJ��\DLWX�SHQJDP�
ELODQ� VDPSHO� WLGDN� VHFDUD� DFDN�PHODLQNDQ� EHU�
GDVDUNDQ�SHUWLPEDQJDQ�MHQLV�SHPDQIDDWDQ��0H�
WRGH�LQL�GLJXQDNDQ�XQWXN�PHQLODL�PDQIDDW�ODQJ�
VXQJ�GDQ�PDQIDDW�WLGDN�ODQJVXQJ�GDUL�HNRVLVWHP�
PDQJURYH��5HVSRQGHQ�\DQJ�PHQJDPELO�PDQIDDW�
ODQJVXQJ�DGDODK�SHWDPEDN�\DQJ�EHUDGD�GL�VHNLWDU�
HNRVLVWHP�PDQJURYH��0HWRGH�SHQJXPSXODQ�GDWD�
PHODOXL�REVHUYDVL�GDQ�ZDZDQFDUD�GL�ODSDQJDQ�GL�
ODNXNDQ�XQWXN�PHQJHWDKXL�NRQGLVL�HNRQRPL�VR�
VLDO�PDV\DUDNDW�VHWHPSDW�

&���(NVWHUQDOLWDV

(NVWHUQDOLWDV�ELVD�SRVLWLI�DWDX�QHJDWLI��(NVWHU�
QDOLWDV�SRVLWLI�WHUMDGL�VDDW�NHJLDWDQ�\DQJ�GLODNX�
NDQ�VHVHRUDQJ�DWDX�NHORPSRN�PHPEHULNDQ�PDQ�
IDDW�EDJL�LQGLYLGX�DWDX�NHORPSRN�ODLQQ\D��HNVWHU�
QDOLWDV�QHJDWLI�DGDODK�VHEDOLNQ\D��6DQNDU��������

����(NVWHUQDOLWDV�SRVLWLI

8QWXN�PHQJHWDKXL� QLODL� HNVWHUQDOLWDV� SRVLWLI�
GDUL� SHQJHPEDQJDQ� WDPEDN� SDGD� HNRVLVWHP�
PDQJURYH� GL� 'HOWD� 0DKDNDP�� GLODNXNDQ� SHU�
KLWXQJDQ� EHVDU� PDQIDDW� GDQ� EHVDUQ\D� ELD\D��
.HJLDWDQ� EXGLGD\D� WDPEDN� PHUXSDNDQ� EHQWXN�
RSSRUWXQLW\� FRVW� GDUL� ODKDQ� PDQJURYH�� NDUHQD�
NRQYHUVL�ODKDQ�PDQJURYH�PHQMDGL�WDPEDN�DNDQ�
PHPEHULNDQ� NHXQWXQJDQ� GDODP� MDQJND� SHQGHN�
EDJL�SHWDPEDN��WHWDSL�NHJLDWDQ�LQL�MXJD�DNDQ�EHU�
GDPSDN� SDGD� SHPDQIDDWDQ� PDQJURYH� ODLQQ\D��
VHSHUWL�SHQDQJNDSDQ�EHQXU��NHSLWLQJ�GDQ�ODLQQ\D�

����(NVWHUQDOLWDV�QHJDWLI

$GDQ\D� SHQJHPEDQJDQ� WDPEDN� SDGD� ODKDQ�
PDQJURYH��WHODK�PHPEHULNDQ�HNVWHUQDOLWDV�QHJD�
WLI� EHUXSD� KLODQJQ\D� QLODL� HNRQRPL� HNRVLVWHP�
PDQJURYH�VHFDUD�ODQJVXQJ�GDQ�WLGDN�ODQJVXQJ�

'���0DQIDDW�\DQJ�+LODQJ�VHFDUD�/DQJVXQJ

8QWXN�DQDOLVLV�QLODL�PDQIDDW�HNRQRPL�HNRVLV�
WHP� PDQJURYH� \DQJ� PHQJDFX� SDGD� $GULDQWR�
�������� QLODL� HNRQRPL� WRWDO� PDQIDDW� HNRVLVWHP�
PDQJURYH�DGDODK�VHEDJDL�EHULNXW�

��!!0DQIDDW�ODQJVXQJ��0/�
0DQIDDW� ODQJVXQJ� \DLWX� PDQIDDW� \DQJ�

GLSHUROHK�VHFDUD�ODQJVXQJ�GDUL�HNRVLVWHP�KXWDQ�
PDQJURYH� \DQJ� WHUGLUL� GDUL� PDQIDDW� ODQJVXQJ�

KDVLO� KXWDQ� GDQ� PDQIDDW� ODQJVXQJ� SHULNDQDQ��
0DQIDDW�ODQJVXQJ�WHUVHEXW�GDSDW�GLXUDLNDQ�GDODP�
SHUVDPDDQ�

D�! 0DQIDDW�ODQJVXQJ�KDVLO�KXWDQ��0/+�

.HWHUDQJDQ��5HPDUNV���+L�� �0DQIDDW�ODQJVXQJ�KDVLO�KXWDQ�
NH�L

E�!!0DQIDDW�ODQJVXQJ�SHULNDQDQ��0/3�

.HWHUDQJDQ��5HPDUNV��� 3L�  �0DQIDDW� ODQJVXQJ� KDVLO� SHU�
LNDQDQ�NH�L

F�! 6HFDUD� NHVHOXUXKDQ�� PDQIDDW� ODQJVXQJ� GDUL�
SHPDQIDDWDQ� KXWDQ�PDQJURYH� GDSDW� GLWXOLV�
NDQ�VHEDJDL�EHULNXW�

0/� �0/+���0/3

.HWHUDQJDQ��5HPDUNV��� 0/+�  �0DQIDDW� /DQJVXQJ�+DVLO�
+XWDQ�� WRWDO� KDVLO� KXWDQ� VHSHUWL�
ND\X� EDNDU�� ELELW� DODP�� NHSLWLQJ�
GDQ�ODLQ�ODLQ�
0/3�  � 0DQIDDW� /DQJVXQJ� 3HUL�
NDQDQ��WRWDO�KDVLO�SHULNDQDQ�VHSHUWL�
NHSLWLQJ�� XGDQJ�� LNDQ�� GDQ� ODLQ�
ODLQ�

��!!0DQIDDW�WLGDN�ODQJVXQJ��07/�

0DQIDDW� WLGDN� ODQJVXQJ�\DLWX�PDQIDDW� \DQJ�
GLSHUROHK�GDUL�VXDWX�HNRVLVWHP�KXWDQ�PDQJURYH�
VHFDUD� WLGDN� ODQJVXQJ��0DQIDDW� WLGDN� ODQJVXQJ�
WHUGLUL� GDUL� PDQIDDW� SHQJXUDQJDQ� SHQFHPDUDQ��
SHQDKDQ�DEUDVL�GDQ�SHQ\HGLD�SDNDQ�DODPL��VHFDUD�
PDWHPDWLV�GDSDW�GLWXOLVNDQ�VHEDJDL�EHULNXW�

07/� �07/SS���07/D���07/SD

.HWHUDQJDQ��5HPDUNV��� 07/� �0DQIDDW�7LGDN�/DQJVXQJ
� 07/� SS! �0DQIDDW� 7LGDN� /DQJ�

VXQJ�SHQJXUDQJDQ�SHQFHPDUDQ
� 07/�D! �0DQIDDW�7LGDN�/DQJVXQJ�

SHQDKDQ�DEUDVL
� 07/� SD!  �0DQIDDW� 7LGDN� /DQJ�

VXQJ�SDNDQ�DODPL

D�! 0DQIDDW�WLGDN�ODQJVXQJ�SHQJXUDQJDQ�SHQFH�
PDUDQ
1LODL�LQL�GDSDW�GLHVWLPDVL�GHQJDQ�PHQJJXQD�

NDQ� SHQGHNDWDQ� UHSODFHPHQW� FRVW� \DQJ� GLDSOL�
NDVLNDQ�XQWXN�IXQJVL�HNRVLVWHP�PDQJURYH�VHED�
JDL�SHQJXUDQJDQ�SHQFHPDUDQ��%LD\D�UHKDEL�OLWDVL�
PDQJURYH� SHU� KHNWDU� GDSDW� GLJXQDNDQ� VHEDJDL�
UHSODFHPHQW�FRVW��$GULDQWR��������

07/�SS� �EUP�;��OWP

.HWHUDQJDQ��5HPDUNV��� 07/� SS�  �0DQIDDW� 7LGDN� /DQJ�
VXQJ�SHQJXUDQJDQ�SHQFHPDUDQ
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���

� EUP� �ELD\D�UHKDELOLWDVL�PDQJURYH�
SHU�KHNWDU�GHQJDQ�MDUDN�WDQDP����� � �
[�����P

� OWP�  � OXDV� WRWDO� KXWDQ� PDQJURYH�
�KD�

E�!!0DQIDDW�WLGDN�ODQJVXQJ�SHQDKDQ�DEUDVL
8QWXN� PHODNXNDQ� SHUKLWXQJDQ� NXDQWLWDWLI�

IXQJVL� KXWDQ�PDQJURYH� VHEDJDL� SHQDKDQ� DEUDVL�
GLJXQDNDQ� PHWRGH� SUR\HN� ED\DQJDQ�� .HWLND�
VXDWX� SUR\HN� PHPLOLNL� GDPSDN� QHJDWLI�� PDND�
SHUOX�GLSLNLUNDQ�DGDQ\D�SUR\HN�SUR\HN�ED\DQJ�
DQ�EHVHUWD�SHPELD\DDQQ\D�\DQJ�GDSDW�PHPEHUL�
NDQ�MDVD�SHQJJDQWL�JXQD�PHQJLPEDQJL�KLODQJQ\D�
NHND\DDQ�OLQJNXQJDQ�VHEDJDL�DNLEDW�SUR\HN�\DQJ�
EHUMDODQ��0HWRGH� HYDOXDVL� LQL� GLJXQDNDQ� XQWXN�
PHQGXJD�QLODL� HNRQRPL�GDUL� VXDWX�SUR\HN� DWDX�
SROD�SHPDQIDDWDQ�VXPEHUGD\D�SHVLVLU��.DWDNDQ�
ODK� MLND� WLGDN� DGD� HNRVLVWHP� PDQJURYH�� PDND�
EHUDSD�EHVDU�ELD\D�\DQJ�KDUXV�GLNHOXDUNDQ�XQWXN�
WDQJJXO�SHQDKDQ�JHORPEDQJ��+DUDKDE��������

$FXDQ�\DQJ�GLSDNDL�XQWXN�PHQJKLWXQJ�VHEH�
UDSD�EHVDU�ELD\D�\DQJ�KDUXV�GLNHOXDUNDQ�XQWXN�
PHPEXDW�WDQJJXO�JXQD�PHQFHJDK�DEUDVL�PHQJ�
LNXWL� SHUKLWXQJDQ� +DUDKDE� �������� DGDODK� GDUL�
SUR\HN� 3HPHULQWDK� .RWD� 3HNDORQJDQ� GDODP�
PHPEXDW�WDQJJXO�VHEDJDL�SHQFHJDK�DEUDVL�\DQJ�
GLNHUMDNDQ�ROHK�37��6DSXWUD�$GL�$MLQXJUDKD�\DQJ�
PHQJKDELVNDQ� ELD\D� 5S� ������������ GHQJDQ�
SDQMDQJ� ����P� GDQ� WLQJJL� ���� FP� XQWXN� GD\D�
WDKDQ�EHUMDQJND�ZDNWX����WDKXQ��\DQJ�NHPXGLDQ�
QLODL�LQL�GLNRQYHUVLNDQ�XQWXN�SDQMDQJ�JDULV�SDQWDL�
GL�'HOWD�0DKDNDP�\DQJ�WHUNHQD�GDPSDN�DEUDVL�

F�! 0DQIDDW�WLGDN�ODQJVXQJ�SHQ\HGLD�SDNDQ�DODPL
(NRVLVWHP�PDQJURYH�MXJD�PHPEHULNDQ�PDQ�

IDDW�ELRORJL��\DLWX�VHEDJDL�SHQ\HGLD�SDNDQ�DODPL�
EDJL� LNDQ�� GHQJDQ�PHQJJXQDNDQ�PRGHO� UHJUHVL�
OXDVDQ�HNRVLVWHP�PDQJURYH�GDQ�SURGXNVL�XGDQJ�
\DQJ�GLDFX�GDUL�1DDPLQ���������\DLWX��

<� �������������������;

.HWHUDQJDQ��5HPDUNV���<� �3URGXNVL�XGDQJ��NJ�
� ;� �/XDV�HNRVLVWHP�PDQJURYH��KD�

(���$QDOLVLV�8VDKD�%XGLGD\D�7DPEDN

����1HW�SUHVHQW�YDOXH��139�

$QDOLVLV� LQL� PHUXSDNDQ� VHOLVLK� DQWDUD� QLODL�
VHNDUDQJ� �SUHVHQW� YDOXH�� GDUL� PDQIDDW� GHQJDQ�
SUHVHQW� YDOXH� GDUL� ELD\D�� QLODL� 139� GLSHUROHK�
GHQJDQ�IRUPXOD��.DGDULDK��������

.HWHUDQJDQ��5HPDUNV���% � �0DQIDDW�XVDKD�SDGD�WDKXQ�NH�WW

� � & � �%LD\D�XVDKD�SDGD�WDKXQ�NH�WW

� � U�  �7LQJNDW� VXNX� EXQJD� �����SHU�

WDKXQ�
� � W� �8PXU�SUR\HN�����WDKXQ�

����1HW�EHQHILW�FRVW�UDWLR��1%&5�

1%&5�DGDODK�UDVLR�MXPODK�QLODL�VHNDUDQJ�GDUL�
PDQIDDW�GDQ�ELD\D��.ULWHULD�DOWHUQDWLI�\DQJ�OD\DN�
DGDODK�1%&5�OHELK�EHVDU�GDUL���GDQ�NLWD�PHOH�
WDNNDQ� DOWHUQDWLI� \DQJ� PHPSXQ\DL� 1%&5� WHU�
WLQJJL�SDGD� WLQJNDW�SHUWDPD��6HFDUD�PDWHPDWLV��
1%&5�GDSDW�GLVDMLNDQ�VHEDJDL�EHULNXW�

.HWHUDQJDQ��5HPDUNV���%  �PDQIDDW�XVDKD�SDGD�WDKXQ�NH�WW�

� & � �ELD\D�XVDKD�SDGD�WDKXQ�NH�WW

� Q� �XPXU�HNRQRPLV�����WDKXQ�
� U�  �7LQJNDW� VXNX� EXQJD� �����SHU�

WDKXQ�
� W� ��8PXU�SUR\HN�����WDKXQ�

,,,���+$6,/�'$1�3(0%$+$6$1

$�� 3HQXUXQDQ�3URGXNVL�%XGLGD\D�7DPEDN�GL�
'HOWD�0DKDNDP

3DGD� WDKXQ� ���DQ� KLQJJD� ����� DZDO� KDVLO�
XGDQJ�VDQJDW�WLQJJL�GL�NDZDVDQ�'HOWD�0DKDNDP�
EDLN�LWX�GL�SHULNDQDQ�WDQJNDS�PDXSXQ�EXGLGD\D��
DGD����OLPD��FROG�VWRUDJH�\DQJ�PHQDPSXQJ�KDVLO�
XGDQJ� XQWXN� GLHNVSRU�� 3DGD� WDKXQ� ����� KDQ\D�
WLQJJDO����VDWX��FROG�VWRUDJH�\DQJ�EHURSHUDVL�ND�
UHQD�WHUMDGL�SHQXUXQDQ�SURGXNVL�XGDQJ�GL�'HOWD�
0DKDNDP�� 5DFKPDZDWL� �������� PHQJDWDNDQ�
WDPEDN� GL� 'HOWD� 0DKDNDP� XVLD� SURGXNWLIQ\D�
DGDODK��� �OLPD�� WDKXQ��%HUGDVDUNDQ�ZDZDQFDUD�
SHWDQL�WDPEDN�GL�'HOWD�0DKDNDP��PHUHND�PHQJ�
XVDKDNDQ�WDPEDNQ\D�KLQJJD�XVLD����WDKXQ��'DWD�
PHQXQMXNNDQ�WHUMDGLQ\D�SHQXUXQDQ�SURGXNWLILWDV�
WDPEDN�VHWHODK�XPXU����OLPD��WDKXQ��7DEHO����

%HUGDVDUNDQ�SHQHOLWLDQ�1RU\DGL� ���������HW�DO�
SDGD� WDKXQ� DZDO� SHPEXNDDQ� WDPEDN�� SURGXNVL�
WDPEDN�DQWDUD����±����NJ�KD�WDKXQ��WHWDSL�SUR�
GXNVL�PHQXUXQ�SDGD�WDKXQ�NHWLJD±NHOLPD�VHEHVDU�
���NJ�KD�WDKXQ��%HUGDVDUNDQ�ZDZDQFDUD�GHQJDQ�
SHWDQL�VDDW�LQL��SURGXNWLYLWDV�PHQXUXQ�GUDVWLV�GDUL�
VHEHOXPQ\D����KD�ELVD�PHQJKDVLONDQ���WRQ�VHWLDS�
VDWX�NDOL�SDQHQ�VHNDUDQJ�KDQ\D�PDPSX���±����
NJ��GDQ�SDQHQ�KDQ\D�VHNDOL�DWDX�GXD�NDOL�VHWDKXQ�
VHWHODK����OLPD��WDKXQ�XPXU�WDPEDN��KDO�LQL�VHVXDL�
GHQJDQ�ODSRUDQ�WDKXQDQ�'LQDV�3HULNDQDQ�.XWDL�
.DUWDQHJDUD�� \DQJ� PHQ\HEXWNDQ� VHWHODK� PHOH�
ZDWL� XPXU� OLPD� WDKXQ�� SURGXNVL� WDPEDN� XQWXN�
XGDQJ� ZLQGX� KDQ\D� PHQJKDVLONDQ� ��� NJ�KD��
WDKXQ��7DEHO�����$QJND�LQL�MDXK�OHELK�UHQGDK�ELOD�
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7DEHO��7DEOH����� 'DWD�SURGXNWLYLWDV�WDPEDN�GL�'HOWD�0DKDNDP��3RQG�SURGXFWLYLW\�GDWD�LQ�WKH�0DKDNDP�
'HOWD�

7DKXQ
�<HDU� �

/XDV�WDPEDN
�3RQG�FRYHUV�

�KD�
�

3URGXNVL��3URGXFWLRQ���7RQ�

�
%DQGHQJE � /DLQQ\DD �
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�

������
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6XPEHU�� ��� /DSRUDQ� WDKXQDQ�'LQDV�.HODXWDQ� GDQ� 3HULNDQDQ��.XWDL�.DUWDQHJDUD�� ���������� �6RXUFHV 7KH� DQQXDO� UHSRUW� RI�
'HSDUWPHQW�RI�0DULQH�DQG�)LVKHULHV��.XWDL�.DUWDQHJDUD������������

.HWHUDQJDQ��5HPDUNV��� ��/LDU���ZLOG��� ��GLWHEDU��VSUHDGHG�
D E

<XQLDQWR�6HWLDZDQ��'LHWULHFK�*��%HQJHQ��&HFHS�.XVPDQD�GDQ�6HW\R�3HUWLZL

(VWLPDVL�1LODL�(NWHUQDOLWDV�.RQYHUVL�+XWDQ�0DQJURYH�PHQMDGL�3HUWDPEDNDQ
GL�'HOWD�0DKDNDP�.DEXSDWHQ�.XWDL�.DUWDQHJDUD

GLEDQGLQJNDQ�GHQJDQ�UDWD�UDWD� WDPEDN�WUDGLVLR�
QDO�GL�,QGRQHVLD�����±������NJ�KD�WDKXQ����'.3��
������

%HUGDVDUNDQ�SHQHOLWLDQ�LQL��DGD�EDQ\DN�IDNWRU�
\DQJ�PHQ\HEDENDQ�SURGXNWLYLWDV�PHQXUXQ��IDN�
WRU�XWDPD�DGDODK��D��WLGDN�DGD�SUDNWHN�WHUEDLN�GDUL�
VLVWHP�LULJDVL� WDPEDN��KDQ\D���SLQWX�DLU�XQ�WXN�
LQOHW�GDQ�RXWOHW�SHPDVXNDQ�GDQ�SHQJHOXDUDQ����E��
SHQJJXQDDQ� DUHD� \DQJ� OXDV� GDQ� �F�� WLGDN� DGD�
SHQJHORODDQ�GDQ�SHPHOLKDUDDQ�VHODPD�EXGLGD\D�
MXJD� �G�� XVLD� WDPEDN� XGDQJ� VXGDK� VDQJDW� WXD��
XPXU�WDPEDN�XGDQJ�DQWDUD���±���WDKXQ��VHKLQJ�
JD�ODKDQ�WDPEDN�XGDQJ�WLGDN�OD\DN�XQWXN�EXGL�
GD\D�XGDQJ�NDUHQD�NDQGXQJDQ�SLULW� GDQ�ZDEDK�
SHQ\DNLW� \DQJ� VXGDK�PHQ\HEDU�� )DNWRU� ODLQQ\D�
DGDODK�.DUDNWHULVWLN�WDQDK�WDPEDN�GL�'HOWD�0D�
KDNDP�VHEDJLDQ�EHVDU�DGDODK�ZLOD\DK�HNV�1\SD��
\DQJ� PHUXSDNDQ� WDQDK� VXOIDW� PDVDP� GLWDQGDL�
GHQJDQ�S+�\DQJ�UHQGDK��NRQVHQWUDVL�WLQJJL�EDKDQ�
RUJDQLN�GDQ�SLULW��3HQJDUXK�S+�WDQDK�\DQJ�UHQGDK�
PHQ\HEDENDQ�IRVIRU�WLGDN�WHUVHGLD�XQWXN�SHUWXP�
EXKDQ�PDNDQDQ�DODPL�NDUHQD�GLVHUDS�ROHK�EHVL�
GDQ�DOXPLQLXP��3HQJJXQDDQ�WDPEDN�VHFDUD�WHUXV�
PHQHUXV�XQWXN�EXGLGD\D�DNDQ�PHQ\HEDENDQ�PH�
QXUXQQ\D� SURGXNWLYLWDV� XGDQJ� NDUHQD� GD\D� GX�

NXQJ�OLQJNXQJDQ�\DQJ�WLGDN�PDPSX�ODJL�PHQR�
SDQJ�SHUWXPEXKDQ��$EXEDNDU��������

%��(NVWHUQDOLWDV�3RVLWLI�GDUL�.RQYHUVL�+XWDQ�
0DQJURYH�PHQMDGL�3HUWDPEDNDQ

.RQYHUVL� KXWDQ� PDQJURYH� PHQMDGL� SHUWDP�
EDNDQ� DNDQ� EHUGDPSDN� SDGD� NRQGLVL� HNRQRPL�
PDV\DUDNDW�GL�VHNLWDUQ\D�VHSHUWL�SHQ\HUDSDQ�WH�
QDJD�NHUMD�GDQ�SHQLQJNDWDQ�NHVHMDKWHUDDQ�PDV�
\DUDNDW� �1XUILDULQL�� ������ GDQ� VXPEDQJDQ� GH�
YLVD�\DQJ�EHVDU�GDUL�HNVSRU�XGDQJ�EDJL�SHQGD�
SDWDQ�DVOL�GDHUDK�

%HUGDVDUNDQ�KDVLO�ZDZDQFDUD�GHQJDQ�PDV\D�
UDNDW�GL�NDZDVDQ�'HOWD�0DKDNDP��GLNHWDKXL�EDK�
ZD�NHJLDWDQ�EXGLGD\D�WDPEDN�PHUXSDNDQ�SHNHU�
MDDQ�XWDPD�PDV\DUDNDW�GDODP�PHQFXNXSL�NHEX�
WXKDQ�KLGXS��3HWDPEDN�EHUDVDO�GDUL�PLJUDVL�PD�
V\DUDNDW�SHVLVLU�6XODZHVL�6HODWDQ�\DQJ�EHUERQ�
GRQJ�ERQGRQJ� PHPEXND� WDPEDN� SDGD� WDKXQ�
����±������NDUHQD��KDUJD�XGDQJ�VDQJDW�WLQJJL�GL�
VHEDENDQ�ROHK�QLODL�WXNDU�GROODU�\DQJ�WLQJJL�WHUKD�
GDS�UXSLDK�DNLEDW�NULVLV�PRQHWHU�

3HUNHPEDQJDQ� EXGLGD\D� WDPEDN� GL� .XWDL�
.DUWDQHJDUD�DQWDUD�WDKXQ������VDPSDL������GD�
SDW�GLOLKDW�GL�7DEHO���

7DEHO�� ������ 3HUNHPEDQJDQ�EXGLGD\D�WDPEDN�GL�.XWDL�.DUWDQHJDUD�DQWDUD�WDKXQ�����±������7DEOH 3RQG�
DTXDFXOWXUH�GHYHORSPHQWV�LQ�.XWDL�.DUWDQHJDUD�LQ�WKH�\HDUV����� �����SHULRG± ��

7DKXQ
�<HDU� �

/XDV�WDPEDN
�3RQG�FRYHUDJH�

�KD�

5XPDK�WDQJJD
SHULNDQDQ��RUDQJ�
�+RXVHKROG�ILVKHU\�

�SHUVRQ�

3URGXNVL�

�3URGXFWLYLW\��

�WRQ��

1LODL��9DOXH ��
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6XPEHU��6RXUFHV���'.3�.XWDL�.DUWDQHJDUD�������



���

'DUL� 7DEHO� �� PHQXQMXNNDQ� WHUMDGL� SHQLQJ�
NDWDQ�WUHQG�OXDV�WDPEDN�QDPXQ�WHUMDGL�SHQXUXQDQ�
SURGXNVL� WDPEDN� SHU� KHNWDUQ\D�� +DO� LQL� MXJD�
GLGXNXQJ�ROHK�KDVLO�ZDZDQFDUD�EHUEDJDL�SLKDN�
\DQJ�WHUOLEDW�PHQ\DWDNDQ�WHODK�WHUMDGL�SHQXUXQDQ�
SURGXNWLYLWDV�

%HUGDVDUNDQ�ZDZDQFDUD�GHQJDQ�SHWDPEDN�\DQJ�
PHPLOLNL�UDWD�UDWD����HPSDW��KHNWDU�WDPEDN�PDND�
GDODP�VHWDKXQ��SDGD�VDDW�LQL�PHUHND�KDQ\D�PDP�
SX�PHQJKDVLONDQ�SHQGDSDWDQ�EHUVLK�VHNLWDU���±�
��� MXWD�WDKXQ��VHKLQJJD� WLGDN�PHQFXNXSL�XQWXN�
PHQJKLGXSL�NHOXDUJDQ\D�DSDELOD�EHUMXPODK��±��
RUDQJ�

&�� (NVWHUQDOLWDV�1HJDWLI�GDUL�0DQIDDW�/DQJ�
VXQJ�(NRVLVWHP�0DQJURYH

3HQGXJDDQ�GDPSDN�QHJDWLI�GDUL�PDQIDDW�ODQJ�
VXQJ� HNRVLVWHP�PDQJURYH� EHUGDVDUNDQ� SHPDQ�
IDDWDQ�DNWXDO�SDGD�WDKXQ������\DQJ�GLLGHQWLILNDVL�
VHEDJDL� QLODL� PDQIDDW� \DQJ� KLODQJ� DNLEDW� SH�
QJHPEDQJDQ�WDPEDN�GDSDW�GLOLKDW�SDGD�7DEHO���

7DEHO���PHQXQMXNNDQ�EDKZD�GHQJDQ�PHUXEDK�
KXWDQ�PDQJURYH�PHQMDGL�WDPEDN�SDGD�HNRVLVWHP�
PDQJURYH�GL�'HOWD�0DKDNDP��QLODL�PDQIDDW�ODQJ�
VXQJ�\DQJ�KLODQJ�PHQFDSDL�5S������������������
KD�WDKXQ�� +DO� LQL� PHQDQGDNDQ� EDKZD� SHPDQ�
IDDWDQ�ODQJVXQJ�KXWDQ�PDQJURYH�WHODK�PHQXUXQ�
VHFDUD�GUDVWLV�DNLEDW�NRQYHUVL�KXWDQ�PDQJURYH�NH�
WDPEDN�

'�! (NVWHUQDOLWDV�1HJDWLI�GDUL�0DQIDDW�7LGDN�
/DQJVXQJ�(NRVLVWHP�0DQJURYH

0DQIDDW� WLGDN� ODQJVXQJ� DWDX� ,QGLUHFW� 8VH�
9DOXH��,89��DGDODK�PDQIDDW�\DQJ�GLSHUROHK�GDUL�
HNRVLVWHP�PDQJURYH�VHFDUD�WLGDN�ODQJVXQJ��(NR�
VLVWHP�PDQJURYH�GL�'HOWD�0DKDNDP�PHPLOLNL���
�GXD��MHQLV�PDQIDDW�WLGDN�ODQJVXQJ�\DQJ�GLLGHQ�
WLILNDVL�VHEDJDL�QLODL�PDQIDDW�\DQJ�KLODQJ�DNLEDW�

DGDQ\D� SHQJHPEDQJDQ� WDPEDN� \DLWX� PDQIDDW�
ILVLN�GDQ�PDQIDDW�ELRORJL�

����0DQIDDW�VHEDJDL�SHQDKDQ�DEUDVL

$FXDQ�\DQJ�GLSDNDL�XQWXN�PHQJKLWXQJ�VHEH�
UDSD�EHVDU�ELD\D�\DQJ�KDUXV�GLNHOXDUNDQ�XQWXN�
PHPEDQJXQ�WDQJJXO�JXQD�PHQFHJDK�DEUDVL�DGD�
ODK�GDUL�SUR\HN�3HPHULQWDK�.RWD�3HNDORQJDQ�GD�
ODP�PHPEXDW� WDQJJXO� VHEDJDL� SHQFHJDK� DEUDVL�
\DQJ�GLNHUMDNDQ�ROHK�37��6DSXWUD�$GL�1XJUDKD��
'LSHUROHK�GDWD�SUR\HN�SHPEXDWDQ�WDQJJXO�VHED�
JDL�EHULNXW��SDQMDQJ�����P��WLQJJL�����P��ELD\D�
5S��������������PDPSX�EHUWDKDQ����WDKXQ��PD�
ND�ELD\D�SHPEXDWDQ�WDQJJXO�SHU�PHWHUQ\D�VHEH�
VDU�5S����������������+DUDKDE���������'DUL�D�
VXPVL�LWX��GDSDW�GLKLWXQJ�EHUDSD�EHVDU�ELD\D�\DQJ�
KDUXV� GLNHOXDUNDQ� XQWXN� PHPEXDW� WDQJJXO� GL�
'HOWD�0DKDNDP�GHQJDQ�SDQMDQJ�SDQWDL�����������
P��PDND�ELD\D�SHPEXDWDQ�SHQDKDQ�DEUDVL�GHQJDQ�
GD\D� WDKDQ� ��� WDKXQ� VHOXUXKQ\D� PHQFDSDL� 5S�
����������������

��� 0DQIDDDW�VHEDJDL�SHQJXUDQJDQ�SHQFHPD�
UDQ

6WDQGDU� ELD\D� NHJLDWDQ� 5HKDELOLWDVL� +XWDQ�
GDQ�/DKDQ�GDUL�'DQD�$ORNDVL�.KXVXV�'DQD�5H�
ERLVDVL��'$.±'5��\DQJ�GLODNVDQDNDQ�ROHK�.D�
EXSDWHQ�.RWD�GL�3URYLQVL�.DOLPDQWDQ�7LPXU�XQ�
WXN�MHQLV�WDQDPDQ�PDQJURYH�DGDODK�VHEHVDU�5S
������������VHWLDS�KHNWDUQ\D�GHQJDQ�MDUDN�WDQDP�
����[�����P��6HSHUWL�KDOQ\D�XQWXN�PHQGDSDWNDQ�
HVWLPDVL�QLODL� VHNDUDQJ��PDND�QLODL� WHUVHEXW�GL�
NRQYHUVL�GHQJDQ�UDWD�UDWD�QLODL� LQIODVL�\DQJ�WHU�
MDGL�SDGD�WDKXQ������\DLWX�VHEHVDU�������6HODQ�
MXWQ\D�QLODL�NRQYHUVL�GLNDOLNDQ�GHQJDQ�OXDV�HNR�
VLVWHP� PDQJURYH� \DQJ� KDUXV� GLUHKDELOLWDVL� GL�
'HOWD�0DKDNDP�VHOXDV��������KD��PDND�ELD\D�UH�
KDELOLWDVL�VHOXUXKQ\D�VHEHVDU�5S�����������������

7DEHO�� ����� 1LODL� HNRQRPL� HNRVLVWHP�PDQJURYH� EHUGDVDUNDQ� SHPDQIDDWDQ� ODQJVXQJ� DNWXDO� SDGD�7DEOH
WDKXQ�������7KH�HFRQRPLF�YDOXH�RI�PDQJURYH�HFRV\VWHP�EDVHG�RQ�DFWXDO�GLUHFW�XVH�LQ�
�����

6XPEHU��6RXUFHV���'DWD�SULPHU�GDQ�VHNXQGHU�GLRODK��3ULPDU\�DQG�VHFRQGDU\�GDWD�SURFHVVHG�������

1R�
�

-HQLV
SHPDQIDDWDQ
�7\SH�RI�
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�

/XDV�GDHUDK
�$UHD�FRYHUDJH�

�KD�

�

1LODL�HNRQRPL�

�(FRQRPLF�YDOXH�
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�5S�WK�
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-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ
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7DEHO��7DEOH����� 1LODL� HNRQRPL� HNRVLVWHP� KXWDQ�PDQJURYH� EHUGDVDUNDQ� SHPDQIDDWDQ� WLGDN� ODQJVXQJ�
DNWXDO�SDGD�WDKXQ�������7KH�HFRQRPLF�YDOXH�RI�PDQJURYH�HFRV\VWHP�EDVHG�RQ�DFWXDO�
LQGLUHFW�XVH�LQ������

6XPEHU��6RXUFHV���'DWD�SULPHU�GDQ�VHNXQGHU�GLRODK��3ULPDU\�DQG�VHFRQGDU\�GDWD�SURFHVVHG�������

1R�

�
�

-HQLV�SHPDQIDDWDQ
�7\SH�RI�XWLOL]DWLRQ�

1LODL�HNRQRPL
�(FRQRPLF�(FRQRPLF�

�5S�KD�WK�

�

�

7RWDO�1LODL�(NRQRPL
�7RWDO�RI�(FRQRPLF�YDOXH�

�5S�WK�
�

3HQDKDQ�DEUDVL
� � �

3HQJXUDQJDQ�SHQFHPDUDQ
� �

�
�

�
�

� � 3DNDQ�DODPL �

���
�������������

���
���������

������������������ �

7RWDO�QLODL�PDQIDDW�DNWXDO �\DQJ�KLODQJ �
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<XQLDQWR�6HWLDZDQ��'LHWULHFK�*��%HQJHQ��&HFHS�.XVPDQD�GDQ�6HW\R�3HUWLZL

(VWLPDVL�1LODL�(NWHUQDOLWDV�.RQYHUVL�+XWDQ�0DQJURYH�PHQMDGL�3HUWDPEDNDQ
GL�'HOWD�0DKDNDP�.DEXSDWHQ�.XWDL�.DUWDQHJDUD

����0DQIDDW�VHEDJDL�SHQ\HGLD�SDNDQ�DODPL

(NRVLVWHP�PDQJURYH�MXJD�PHPEHULNDQ�PDQ�
IDDW�ELRORJL��\DLWX�VHEDJDL�SHQ\HGLD�SDNDQ�DODPL�
EDJL� LNDQ�� GHQJDQ� PHQJJXQDNDQ� SHUVDPDDQ�
1DDPLQ� ��������/XDV� NDZDVDQ�PDQJURYH� \DQJ�
GLNRQYHUVL�PHQMDGL� WDPEDN� GL�'HOWD�0DKDNDP�
DGDODK��������KD��'HQJDQ�OXDVDQ�HNRVLVWHP�PDQ�
JURYH�WHUVHEXW��GLSHUROHK�MXPODK�XGDQJ�VHEHVDU�
������� NJ�KD�� %HUGDVDUNDQ� GDWD� DNWXDO� ODSDQJ��
GLGDSDWNDQ�KDUJD�SDNDQ�XGDQJ�DGDODK�5S��������
SHU�NJ�GDQ�NHEXWXKDQ�SDNDQ�����NJ�KD�SHU�KDUL�
GHQJDQ���������WHEDU�EHQXU��%HUGDVDUNDQ�GDWD�WHU�
VHEXW��PDND�QLODL�PDQIDDW�HNRVLVWHP�PDQJURYH�
VHEDJDL�SHQ\HGLD�SDNDQ�DODPL�GHQJDQ�PHQJDOL�
NDQ� SURGXNVL� XGDQJ� GHQJDQ� KDUJD� SDNDQ� GDQ�
NHEXWXKDQ�SDNDQ�SHU�KD��GLGDSDWNDQ�QLODL�VHEHVDU�
5S������������KD�WDKXQ��3HUEDQGLQJDQ�QLODL�HNR�
QRPL�HNRVLVWHP�PDQJURYH�EHUGDVDUNDQ�SHPDQ�
IDDWDQ�WLGDN� �ODQJVXQJ� �DNWXDO�SDGD�WDKXQ�������
GLWXQMXNNDQ�SDGD�7DEHO���

3DGD�7DEHO����QLODL�HNRQRPL�HNRVLVWHP�KXWDQ�
PDQJURYH�EHUGDVDUNDQ�SHPDQIDDWDQ�WLGDN�ODQJ�
VXQJ�WHUVHEXW�PHUHIOHNVLNDQ�SUHIHUHQVL�LQGLYLGX�
DWDX� PDV\DUDNDW� WHUKDGDS� MDVD�MDVD� OLQJNXQJDQ�
�HNRVLVWHP� KXWDQ� PDQJURYH��� -DVD�MDVD� OLQJNX�
QJDQ�VHEDJDL�SHUEDLNDQ�GDQ�SHUOLQGXQJDQ�NXDOL�
WDV�KLGXS�DJDU�WHWDS�EDLN��VHEDJDL�SHQDKDQ�DEUDVL��
SHQJXUDQJDQ� SHQFHPDUDQ� GDQ� SHQ\HGLD� SDNDQ�
DODPL��PHUXSDNDQ�PDQLIHVWDVL�GDUL�NHVHGLDDQ�NRQ�
VXPHQ�XQWXN�PHPED\DU�

(�� (VWLPDVL� 7RWDO� 1LODL� (NVWHUQDOLWDV� WHU�
KDGDS�3HQJHPEDQJDQ�7DPEDN�SDGD�(NR�
VLVWHP�0DQJURYH�GL�'HOWD�0DKDNDP

(VWLPDVL�QLODL�HNVWHUQDOLWDV�GDSDW�EHUQLODL�SR�
VLWLI� GDQ� QHJDWLI��1LODL� HNVWHUQDOLWDV� SRVLWLI� GDQ�
QHJDWLI�PHUXSDNDQ�VXDWX�XSD\D�PHQLODL�PDQIDDW�
\DQJ�GLSHUROHK�GDUL�SHPDQIDDWDQ�VXPEHUGD\D�GD�
ODP� EHQWXN� PRQHWHU�� %HUEDJDL� NHJLDWDQ� \DQJ�
GLODNXNDQ� ROHK� SHPDQIDDWDQ� VXPEHUGD\D� DNDQ�

PHQLPEXONDQ�HNVWHUQDOLWDV��GDODP�KDO�LQL�DGDODK�
NRQYHUVL�KXWDQ�PDQJURYH�GL�'HOWD�0DKDNDP�XQ�
WXN�NHJLDWDQ�\DQJ�WHUNDLW�GHQJDQ�SHULNDQDQ�EXGL�
GD\D�\DLWX�WDPEDN�WHODK�PHQLPEXONDQ�NHUXJLDQ�
EDJL�SHWDQL� WDPEDN�GL�'HOWD�0DKDNDP�VDDW� LQL��
+DO� LQL� GDSDW� GLOLKDW� GDUL� SHQXUXQDQ� SURGXNVL��
NHQDLNDQ�ELD\D�RSHUDVLRQDO�GDQ�SHUXEDKDQ�KDUJD��
\DQJ�SDGD�VDDW�LQL�NHJLDWDQ�EXGLGD\D�WDPEDN�ELOD�
GLEDQGLQJNDQ�GHQJDQ�IXQJVL�KXWDQ�PDQJURYH�VH�
FDUD�NHVHOXUXKDQ�EDJL�NDZDVDQ�'HOWD�0DKDNDP�
MXJD�PHQLPEXONDQ�NHUXJLDQ�\DQJ�EHVDU� VHSHUWL�
GLWXQMXNNDQ�SDGD�7DEHO���GDQ����3HUKLWXQJDQ�QLODL�
HNVWHUQDOLWDV�SRVLWLI�GDQ�QHJDWLI�\DQJ�GLSHUROHK�
GLWXQMXNNDQ�SDGD�7DEHO���

+DVLO�DQDOLVLV�GL�DWDV��PHQXQMXNNDQ�NHJLDWDQ�
SHQJHPEDQJDQ� WDPEDN� SDGD� HNRVLVWHP� PDQJ�
URYH�GL�'HOWD�0DKDNDP�WHODK�PHPEHULNDQ�QLODL�
HNVWHUQDOLWDV�QHJDWLI�VHEHVDU�5S������������������
\DQJ�GLWXQMXNNDQ�SDGD�7DEHO����DUWLQ\D�NHJLDWDQ�
LQL�WHODK�PHPEHULNDQ�QLODL�NHUXJLDQ�\DQJ�FXNXS�
EHVDU�GDUL�SDGD�PDQIDDW�\DQJ�GLSHUROHK��3HQHOL�
WLDQ�ODLQ�\DQJ�WHODK�GLODNXNDQ�.RHVKHQGUD\DQD�HW�
DO����������GDQ�6XU\DWL���������PHQXQMXNNDQ�KDO�
VHUXSD�GL�6HJDUD�$QDNDQ��SURGXNVL�WDPEDN�WHODK�
PHQJDODPL�SHQXUXQDQ�GDQ�NHUXJLDQ�EHVDU�WHUKD�
GDS�OLQJNXQJDQ�DNLEDW�NRQYHUVL�KXWDQ�PDQJURYH�
PHQMDGL�WDPEDN�GDODP�EHEHUDSD�WDKXQ�WHUDNKLU���

$QDOLVLV�ILQDQVLDO�WDPEDN�GHQJDQ�VLVWLP�HNV�
WHQVLI±WUDGLVLRQDO� GLODNXNDQ� XQWXN� PHQJHWDKXL�
NRQGLVL� WHUNLQL�GDUL�SHQJHPEDQJDQ� WDPEDN� WUD�
GLSVLRQDO�GL�'HOWD�0DKDNDP��+DVLO�DQDOLVLV�ILQDQ�
VLDO�XQWXN�SHQJHPEDQJDQ�WDPEDN�VHOXDV��������
KD��PHQXQMXNNDQ�GHQJDQ�GLVFRXQW�UDWH������PHQ�
GDSDWNDQ�1HW�3UHVHQW�9DOXH� �139�� VHEHVDU�5S
�����������������GDQ�%HQHILW�&RVW�5DWLR��%&5��
VHEHVDU������VHKLQJJD�WLGDN�OD\DN�XQWXN�GLXVDKD�
NDQ��+DO�LQL�WHUMDGL�NDUHQD�QLODL�PDQIDDW�HNRVLV�
WHP�PDQJURYH�\DQJ�GLLGHQWLILNDVL� VHEDJDL�QLODL�
PDQIDDW�\DQJ�KLODQJ�DWDX�ELD\D�HNVWHUQDO� OHELK�
EHVDU� GDUL� SDGD� QLODL� PDQIDDW� SHQJHPEDQJDQ�
WDPEDN�XGDQJ�



���

7DEHO��7DEOH����� 1LODL�HNVWHUQDOLWDV�HNRVLVWHP�PDQJURYH�XQWXN�PDVLQJ�PDVLQJ�SHPDQIDDWDQ��([WHUQDOL�
WLHV�YDOXH�RI�PDQJURYH�HFRV\VWHP�IRU�HDFK�XWLOL]DWLRQ�

8UDLDQ�

�'HVFULSWLRQ���

5S�KD�WDKXQ�

�5S�KD�\HDU���

5S�KD�[�WRWDO�OXDV�WDPEDNG��

�5S�KD�7RWDO�SRQG�FRYHUV� �

3RVLWLI�3HQGDSDWDQ���� � � �

0DQIDDW�/DQJVXQJ�

7DPEDN D��
�

� ���

7RWDO�� �

1HJDWLI�.HUXJLDQ���� �
0DQIDDW�/DQJVXQJ�

.D\X�EDNDU�

%HQXU�

.HSLWLQJ�

-XPODK�VXE�� �
0DQIDDW�7LGDN�/DQJVXQJ�

3HQDKDQ�DEUDVL�

3HQJXUDQJDQ�SHQFHPDUDQ�

3HQ\HGLD�SDNDQ�

�
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�

7RWDO�� �
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6XPEHU��6RXUFHV��� 'DWD�3ULPHU�GDQ�VHNXQGHU�VHWHODK�GLRODK��������3ULPDU\�DQG�VHFRQGDU\�GDWD�SURFHVVHG���������
D

.HWHUDQJDQ��5HPDUNV��� �'DWD�3URGXNVL�7DPEDN�GL�'HOWD�0DKDNDP��'.3�.XNDU�������
E�

� 'DWD�WDQJJXO�SHQFHJDK�DEUDVL�SHU�PHWHUQ\D�VHEHVDU���5S����������������+DUDKDE�������
F

� 5S���������������[�SDQMDQJ�SDQWDL�'HOWD�0DKDNDP�VHSDQMDQJ�����������P
G

� 7RWDO�OXDV�WDPEDN��������KD

-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ

����$QDOLVLV�ILQDQVLDO�XVDKD�WDPEDN

+DVLO�DQDOLVLV�ILQDQVLDO�EXGLGD\D�WDPEDN�HNV�
WHQVLI�WUDGLVLRQDO�GDQ�ZDQDPLQD�WUDGLVLRQDO��GH�
QJDQ�EHEHUDSD�DVXPVL�VHEDJDL�EHULNXW�
D�� 3UR\HN�GLODNVDQDNDQ�NHWLND�WDPEDN�HNVWHQVLI�

WUDGLVLRQDO�VHWHODK�XPXU����WDKXQ��PHQJLQJDW�
XPXU� WDPEDN� SURGXNWLI� GL� 'HOWD� 0DKDNDP�
DGDODK����WDKXQ�

E�� 7DPEDN�HNVWHQVLI�WUDGLVLRQDO�\DQJ�WHODK�EHU�
XPXU����WDKXQ�GLODNXNDQ�UHKDELOLWDVL�PHQMDGL�
WDPEDN�ZDQDPLQD�WUDGLVLRQDO�

F�� 3HUEDQGLQJDQ�DQDOLVLV�XVDKD�NHWLND�XPXU�WDP�
EDN� HNVWHQVLI�WUDGLVLRQDO� GLODQMXWNDQ� VHWHODK�
VHSXOXK� WDKXQ� GHQJDQ� WDPEDN� ZDQDPLQD�
WUDGLVLRQDO�GDUL�SURJUDP�UHKDELOLWDVL�

G�� 8PXU� PDQJURYH� XQWXN� WDPEDN� ZDQDPLQD�
WUDGLVLRQDO� DGDODK� �� �HPSDW�� WDKXQ� NHWLND�
VXGDK�PHQJKDVLONDQ�VHUDVDK�

��� .HOD\DNDQ�XVDKD�EXGLGD\D�WDPEDN�VLVWHP�
HNVWHQVLI�WUDGLVLRQDO�GDQ�ZDQDPLQD

8QWXN�PHOLKDW�NRQGLVL�WHUNLQL�WDPEDN�HNVWHQ�
VLI�WUDGLVLRQDO�\DQJ�PDVLK�GLXVDKDNDQ�SHWDPEDN�
GHQJDQ� WDPEDN�HNVWHQVLI�WUDGLVLRQDO�\DQJ� WHODK�
GLUHKDELOLWDVL�PHQMDGL� WDPEDN�ZDQDPLQD� WUDGL�
VLRQDO� GL� 'HOWD� 0DKDNDP�� GLODNXNDQ� DQDOLVLV�
NHOD\DNDQ�EXGLGD\D�NHGXD�VLVWHP�WHUVHEXW��+DVLO�
DQDOLVLV� ILQDQVLDO� EHUGDVDUNDQ� ZDZDQFDUD� UHV�
SRQGHQ�SDGD� WDPEDN�EHUXPXU�GL� DWDV���� WDKXQ�
DGDODK�
D�� ,QYHVWDVL�GL�VLQL�PHUXSDNDQ�SHUEDLNDQ�WDPEDN�

\DLWX�VHEHVDU�5S�����������SHU�KD
E�� %LD\D�RSHUDVLRQDO�VHEHVDU�5S�����������SHU�

KHNWDU� SHU� WDKXQ�� OHELK� WLQJJL� GDUL� NRQGLVL�
DZDO� SHPEXNDDQ� WDPEDN� NDUHQD� GLSHUOXNDQ�
SHQJRODKDQ�WDQDK�OXPSXU�WDPEDN�

F�� 3HQHULPDDQ� XVDKD� GLSHUROHK� GDUL� QLODL� SUR�
GXNVL�WDPEDN�EHUXSD�LNDQ��SHQHULPDDQ�VHEH�
VDU�5S�����������SHU�KHNWDU�SHU�WDKXQ�

9RO����1R����'HVHPEHU��������������
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<XQLDQWR�6HWLDZDQ��'LHWULHFK�*��%HQJHQ��&HFHS�.XVPDQD�GDQ�6HW\R�3HUWLZL

(VWLPDVL�1LODL�(NWHUQDOLWDV�.RQYHUVL�+XWDQ�0DQJURYH�PHQMDGL�3HUWDPEDNDQ
GL�'HOWD�0DKDNDP�.DEXSDWHQ�.XWDL�.DUWDQHJDUD

+DVLO� DQDOLVLV� ILQDQVLDO� WDPEDN�VLVWHP� WUDGL�
VLRQDO�GHQJDQ�GLVFRXQW�UDWH������PHQGDSDWNDQ�
1HW�3UHVHQW�9DOXH��139��VHEHVDU�5S������������
GDQ�%HQHILW�&RVW�5DWLR��%&5��VHEHVDU�������+DVLO�
LQL�PHQXQMXNNDQ�EDKZD�QLODL�193�QHJDWLI� GDQ�
%&5�NXUDQJ�GDUL����VDWX��DUWLQ\D�EDKZD�SHPDQ�
IDDWDQ� WDPEDN� GHQJDQ� VLVWHP� WUDGLVLRQDO� DNDQ�
PHQJDODPL� NHUXJLDQ� GDQ� XVDKD� LQL� WLGDN� OD\DN�
GLODNVDQDNDQ�SDGD�VDDW�LQL�

+DVLO�DQDOLVLV�XVDKD�EHUGDVDUNDQ�ZDZDQFDUD�
UHVSRQGHQ�\DQJ�PHUXEDK�VLVWHP�WDPEDNQ\D�PHQ�
MDGL�VLVWHP�ZDQDPLQD�WUDGLVLRQDO�DGDODK�VHEDJDL�
EHULNXW�
D�� ,QYHVWDVL�GL�VLQL�PHUXSDNDQ�SHUEDLNDQ�WDPEDN�
\DLWX�VHEHVDU�5S������������SHU�KD

E��%LD\D�RSHUDVLRQDO�VHEHVDU�5S������������SHU�
KHNWDU�SHU�WDKXQ

F��3HQHULPDDQ� XVDKD� GLSHUROHK� GDUL� QLODL� SUR�
GXNVL�WDPEDN�EHUXSD�LNDQ��SHQHULPDDQ�VHEHVDU�
5S������������SHU�KHNWDU�SHU�WDKXQ

+DVLO� DQDOLVLV� ILQDQVLDO� WDPEDN�VLVWHP� WUDGL�
VLRQDO�ZDQDPLQD�SDGD�WLQJNDW�VXNX�EXQJD����� �
PHQGDSDWNDQ�1HW�3UHVHQW�9DOXH� �139��VHEHVDU�
5S� ����������� GDQ� %HQHILW� &RVW� 5DWLR� �%&5��
VHEHVDU�������+DVLO�LQL�PHQXQMXNNDQ�EDKZD�QLODL�
193�SRVLWLI�GDQ�%&5�OHELK�GDUL���DUWLQ\D�EDKZD�
SHPDQIDDWDQ� WDPEDN� GHQJDQ� VLVWHP� ZDQDPLQD�
DNDQ�PHQGDWDQJNDQ�NHXQWXQJDQ�GDQ�OD\DN�GLODN�
VDQDNDQ�

6HEDJLDQ�EHVDU�WDPEDN�\DQJ�DGD�GL�'HOWD�0D�
KDNDP�WHODK�PHPDVXNL�XVLD�OHELK�GDUL����WDKXQ�
GDQ�WLGDN�SURGXNWLI�ODJL��3HPLOLN�WDPEDN�EDQ\DN�
\DQJ�PHQLQJJDONDQ� WDPEDN�WDPEDN� \DQJ� WLGDN�
SURGXNWLI�ODJL��+DO�LQL�PHPEXDW�SHUPDVDODKDQ�VH�
PDNLQ�UXPLW�GDODP�PHPXOLKNDQ�HNRVLVWHP�PDQJ�
URYH�NDUHQD�PHUHND�WLGDN�WHUWDULN�ODJL�SDGD�IXQJVL�
HNRVLVWHP�PDQJURYH�GDQ�SURGXNWLYLWDV�WDPEDN�
Q\D�� 3HPXOLKDQ�PDQJURYH� GDSDW� GLODNXNDQ� SH�
PHULQWDK�GHQJDQ�EDQWXDQ�SHUXVDKDDQ�SHUXVDKD�
DQ�PLJDV�GL�'HOWD�0DKDNDP�GHQJDQ�PHUHKDELOL�
WDVL�WDPEDN�WDPEDN�PHUHND��PHUXEDK�VLVWHP�WUD�
GLVLRQDO�PHQMDGL�VLVWHP�WDPEDN�ZDQDPLQD�\DQJ�
EHUGDVDUNDQ� DQDOLVLV� NHOD\DNDQ� GDSDW� PHQGD�
WDQJNDQ� NHXQWXQJDQ� EDJL� SHWDQL� WDPEDN� GDQ�
PHPXOLKNDQ�HNRVLVWHP�PDQJURYH��VDDW�LQL�SDUWL�
VLSDVL� PDV\DUDNDW� PDVLK� UHQGDK� NDUHQD� VLVWHP�
ZDQDPLQD� PHPHUOXNDQ� LQYHVWDVL� DZDO� GHQJDQ�
GDQD� \DQJ� EHVDU� EHUXSD� SHUEDLNDQ� WDPEDN� GDQ�
SHQDQDPDQ�PDQJURYH�VHKLQJJD�LQVHQWLI�GDQ�EDQ�
WXDQ�GDUL�SHPHULQWDK�GDQ�SHUXVDKDDQ�SHUXVDKDDQ�
PLJDV�VDQJDW�GLSHUOXNDQ�XQWXN�NHVXNVHVDQ�SUR�
JUDP�WDPEDN�ZDQDPLQD�LQL�

,9���.(6,038/$1�'$1�6$5$1

$�!!.HVLPSXODQ

3HPEXGLGD\DDQ�XGDQJ�GHQJDQ�VLVWHP�HNVWHQ�
VLI�WUDGLVLRQDO�GHQJDQ�PHQJNRQYHUVL�KXWDQ�PDQ�
JURYH� GL� 'HOWD� 0DKDNDP� WHODK� PHQGDWDQJNDQ�
NHUXJLDQ�\DQJ�EHVDU�SDGD�VDDW�LQL��+DO�LQL�GDSDW�
WHUOLKDW� GHQJDQ� SHUKLWXQJDQ� 193� VHEHVDU� 5S�
������������������ GDQ� QLODL� %�&� UDWLR� VHEHVDU�
������ \DQJ� EHUDUWL� XVDKD� WHUVHEXW� VXGDK� WLGDN�
OD\DN�

3HQJHPEDQJDQ�SHPEXGLGD\DDQ�XGDQJ�GHQJDQ�
VLVWHP� HNVWHQVLI�WUDGLVLRQDO� GDSDW� GLUXEDK� NH�
VLVWHP�ZDQDPLQD�\DQJ�EHUGDVDUNDQ�SHUKLWXQJDQ�
PHQJKDVLONDQ�193�SRVLWLI�GDQ�%&5�OHELK�GDUL����
VHKLQJJD�VLVWHP�ZDQDPLQD�DNDQ�PHQGDWDQJNDQ�
NHXQWXQJDQ�GDQ�OD\DN�GLODNVDQDNDQ�SDGD�VDDW�LQL�

%�!!6DUDQ

6ROXVL�DJDU�WDPEDN�WDPEDN�\DQJ�VXGDK�WLGDN�
SURGXNWLI�GDQ�GLWLQJJDONDQ�SHWDQL�WLGDN�PHQLP�
EXONDQ� GDPSDN� OLQJNXQJDQ� \DQJ� EHVDU� PDND�
SHUOX� GLODNXNDQ� SHUXEDKDQ� VLVWHP� WDPEDN� GDUL�
\DQJ� WUDGLVLRQDO�HNVWHQVLI� PHQMDGL� WDPEDN� VLV�
WHP� ZDQDPLQD� GHQJDQ� GXNXQJDQ� SHQXK� GDUL�
SHPHULQWDK�GDQ�SHUXVDKDDQ�SHUXVDKDDQ�PLJDV�GL�
VHNLWDU�NDZDVDQ�'HOWD�0DKDNDP��ELVD�EHUZXMXG�
SLQMDPDQ�OXQDN��SURJUDP�SHODWLKDQ��DWDX�SHQ\H�
GLDDQ�GDQD�GDUL�&65��&RUSRUDWH�6RFLDO�5HVSRQ�
VLELOLW\��SHUXVDKDDQ�SHUXVDKDDQ�PLJDV�

8&$3$1�7(5,0$�.$6,+

8FDSDQ�WHULPD�NDVLK�GLVDPSDLNDQ�NHSDGD�.H�
PHQWHULDQ�3HQGLGLNDQ�GDQ�.HEXGD\DDQ��',.7,�
GDQ�',7/,7$%0$6���5HSXEOLN�,QGRQHVLD��GDQ�
3HPHULQWDK� 3URYLQVL� .DOLPDQWDQ� 7LPXU� XQWXN�
PHPEHULNDQ�GXNXQJDQ�NHXDQJDQ��7HULPD�NDVLK�
MXJD�GLVDPSDLNDQ�NHSDGD�6WDI�37��7RWDO�)LQD�(OI�
,QGRQHVLD�GDQ�)3,.�)7�8108/�\DQJ�WHODK�PH�
Q\HGLDNDQ�GDWD�GDWD�SHQHOLWLDQ�

'$)7$5�3867$.$

$EXEDNDU�� ��������(ILVLHQVL�SHQJHORODDQ�NDZD�
VDQ� WDPEDN� XGDQJ� GDQ� GDPSDNQ\D� WHU�
KDGDS�DVSHN�HNRQRPL�VRVLDO�GDQ�HNRORJL�GL�
ZLOD\DK� 3HVLVLU� .DEXSDWHQ� 'RPSX��
%RJRU��3DVFDVDUMDQD��,QVWLWXW�3HUWDQLDQ�%RJRU��
'LVHUWDVL��7LGDN�GLSXEOLNDVLNDQ�



���

-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ

$GULDQWR��/����������(NRQRPL�GDQ�SHQJHORODDQ�PDQJ�
URYH�GDQ�WHUXPEX�NDUDQJ��3URJUDP�3DVFDVDU�
MDQD�(NRQRPL�6XPEHUGD\D�.HODXWDQ�7URSLND��
3XVDW�.DMLDQ�6XPEHUGD\D�3HVLVLU�GDQ�/DXWDQ�
,3%��,QVWLWXW�3HUWDQLDQ�%RJRU��SS�������

$GULDQWR��/����������3HQJHQDODQ�NRQVHS�GDQ�PHWRGR�
ORJL�YDOXDVL�HNRQRPL�VXPEHUGD\D�SHVLVLU�GDQ�
ODXW�VLQRSVLV��363/��%RJRU��,QVWLWXW�3HUWDQLDQ�
%RJRU�

$]LV��1����������$QDOLVLV�HNRQRPL�DOWHUQDWLYH�SHQJH�
ORODDQ� VLVWHP� PDQJURYH� NHFDPDWDQ� EDUUX�
NDEXSDWHQ� EDUUX�� 7HVLV�� 7LGDN� GLWHUELWNDQ��
%RJRU��,QVWLWXW�3HUWDQLDQ�%RJRU�

%DGDQ� 3HUHQFDQD� GDQ� 3HPEDQJXQDQ� 'DHUDK� .XWDL�
.DUWDQHJDUD�� �������� 5HQFDQD� GHWDLO� WDWD�
UXDQJ� NDZDVDQ� 'HOWD� 0DKDNDP�� .HUMDVDPD�
DQWDUD� %DSSHGD� .XWDL� .DUWDQHJDUD� GHQJDQ�
/$3,� ,QVWLWXWH� 7HNQRORJL� %DQGXQJ�� 7HQJJD�
URQJ��

%DGDQ� 3HUHQFDQD� GDQ� 3HPEDQJXQDQ� 'DHUDK� .XWDL�
.DUWDQHJDUD����������5HQFDQD�UHKDELOLWDVL�GDQ�
NRQVHUYDVL� PDQJURYH� GL� 'HOWD� 0DKDNDP�
.DEXSDWHQ� .XWDL� .DUWDQHJDUD�� .DOLPDQWDQ�

7LPXUX�7HQJJDURQJ�

%HQJHQ��'�*���:LGLDUVR��'���,EUDKLP��0���	�$ULI��0��
�������� 0DQJURYH� 'HOWD� 0DKDNDP�� %RJRU��
3HQHUELW�3�/�

%DGDQ� 3XVDW� 6WDWLVWLN� .XWDL� .DUWDQHJDUD�� ��������
.XWDL�.DUWDQHJDUD�GDODP�$QJND�������7HQJ�
JDURQJ�

%RVPD��5���6LGLN��$�6���9DQ�=ZLHWHQ��3�$�0���$GLW\D��
$��� 	� 9LVVHU�� /�� �������� &KDOOHQJHV� RI� D�
WUDQVLWLRQ� WR� D� VXVWDLQDEO\� PDQDJHG� VKULPS�
FXOWXUH�DJUR�HFRV\VWHP�LQ�WKH�0DKDNDP�'HOWD��
(DVW�.DOLPDQWDQ��,QGRQHVLD��:HWODQGV�(FRORJ\�
DQG�0DQDJHPHQW���������������

%XGLDQD�� $�� �������� 9DOXDVL� HNRQRPL� HNRVLVWHP�
PDQJURYH�EHUEDJDL�SROD�WDPEDN�WXPSDQJ�VDUL�
SDGD� VWDWXV� ODKDQ� QHJDUD� GDQ� ODKDQ� PLOLN�
�6WXGL�NDVXV��GL�.DUDZDQJ�-DZD�%DUDW��7HVLV��
7LGDN� GLWHUELWNDQ�� %RJRU�� ,QVWLWXW� 3HUWDQLDQ�
%RJRU�

'HSDUWHPHQ� .HODXWDQ� GDQ� 3HULNDQDQ� .XWDL� .DUWD�
QHJDUD�� �������� 6WDWLVWLN� 3HULNDQDQ� ������
7HQJJDURQJ��,QGRQHVLD��

'DYLG��+���	�0LUHUD��2����������(QKDQFLQJ�PDQJURYH�
ZHWODQG� FRQVHUYDWLRQ� WKURXJK� VLOYRILVKHULHV�
RSSRUWXQLWLHV� LQ� WZR� FRDVWDO� FRPPXQLWLHV��
NHQ\D�� )LQDO� 5HSRUW�� 5XIIRUG� 6PDOO� *UDQWV�
3URJUDP�

)LW]JHUDOG��%���	�6DYLWUL��/�$����������,QWHJUDWLRQ�RI�
VLOYRILVKHULHV� LQWR� FRDVWDO� PDQDJHPHQW� DQG�
PDQJURYH� UHKDELOLWDWLRQ� LQ� -DYD� ,QGRQHVLD��
)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ��)$2���WKH�
:RUOG� %DQN� *URXS�� :RUOG� :LOGOLIH� )XQG�
�::)��� DQG� WKH� 1HWZRUN� RI� $TXDFXOWXUH�
&HQWUHV�LQ�$VLD�3DFLILF��1$&$��

+DUDKDE�� 1�� �������� 3HQLODLDQ� HNRQRPL� HNRVLVWHP�
KXWDQ� PDQJURYH� GDQ� DSOLNDVLQ\D� GDODP�
SHUHQFDQDDQ� ZLOD\DK� SHVLVLU�� <RJ\DNDUWD��
*UDKD�,OPX�

1DDPLQ��1��������3HQJJXQDDQ�KXWDQ�PDQJURYH�XQWXN�
EXGLGD\D� WDPEDN� NHXQWXQJDQ� GDQ� NHUXJLDQ��
3URVLGLQJ� 6HPLQDU� ,9� (NRVLVWHP� +XWDQ�
0DQJURYH� 0$%� ,QGRQHVLD� /,3,�� %DQGDU�
/DPSXQJ��������0HL������

1RU\DGL��%DPEDQJ�� ,�*���0DLGLH��$���6X\DWQD�� ,���	�
6LGLN��$�6����������6WXGL�SURGXNWLILWDV�WDPEDN�
GL�GHOWD�PDKDNDP��.DOLPDQWDQ�7LPXU��)3,.��

8QLYHUVLWDV�0XODZDUPDQ��6DPDULQGDX

1XUILDULQL�� $�� �������� .DMLDQ� SHQJHPEDQJDQ� EXGL�
GD\D�SHULNDQDQ�SHVLVLU�GDQ�SHQJDUXKQ\D�WHUKD�
GDS� NRQGLVL� VRVLDO� HNRQRPL� PDV\DUDNDW� GL�
7HOXN�6DOHK�.DEXSDWHQ�'RPSX��3DVFDVDUMDQD��
,QVWLWXW�3HUWDQLDQ�%RJRU��7HVLV��7LGDN�GLSXEOL�
NDVLNDQ�

.DGDULDK�� �������� 3HQJDQWDU� HYDOXDVL� SUR\HN��
)DNXOWDV� (NRQRPL�� 8QLYHUVLWDV� ,QGRQHVLD��
-DNDUWD��3HQHUELW�/�3�

.RHVKHQGUDMDQD��6����������5LVHW�LGHQWLILNDVL��NDUDN�
WHULVDVL�� YDOXDVL� VRVLDO�HNRQRPL� VXPEHUGD\D�
SHVLVLU�� /DSRUDQ� 7HNQLV�� %DODL� %HVDU� 5LVHW�
6RVLDO� (NRQRPL� .HODXWDQ� GDQ� 3HULNDQDQ��
-DNDUWD��%DGDQ�5LVHW�.HODXWDQ�GDQ�3HULNDQDQ��
'.3�

5DFKPDZDWL�� ��������1LODL� HNRQRPL� PDQJURYH� GDQ�
NHSHGXOLDQ�PDV\DUDNDW�WHUKDGDS�PDQJURYH�GL�
'HOWD�0DKDNDP��-DNDUWD��33.�/,3,�

6DQNDU�� 8�� �������� (QYLURQPHQWDO� HNVWHUQDOLWLHV��
$NVHV� WDQJJDO� �� )HEUXDUL� ������ GDUL��
KWWS��FRH�PVF��DF�LQ�GS�HQYW�H[W�VDQNDU�SGI�

6LGLN�� $�6�� �������� 7KH� FKDQJHV� RI� PDQJURYH�
HFRV\VWHP� LQ� 0DKDNDP� 'HOWD�� ,QGRQHVLD��$�
&RPSOH[� VRFLDO� ±� (QYLURQPHQWDO� SDWWHUQ� RI�
OLQNDJHV� LQ� UHVRXUFHV� XWLOL]DWLRQ�� %RUQHR�
5HVHDUFK�-RXUQDO������������

6XU\DWL��6�+����������0RGHO�UHVLOLHQVL�PDV\DUDNDW�GL�
/DJXQD�6HJDUD�$QDNDQ��3DVFDVDUMDQD��,QVWLWXW�
3HUWDQLDQ�%RJRU��'LVHUWDVL��7LGDN�GLSXEOLNDVL�
NDQ�

6XU\RQR�� 7�� ��������3HQLODLDQ� HNRQRPL� OLQJNXQJDQ�
WHUKDGDS� NRQYHUVL� KXWDQ� PDQJURYH� PHQMDGL�
WDPEDN�GDQ�SHPXNLPDQ��7HVLV��7LGDN�GLSXEOL�
NDVLNDQ��,QVWLWXW�3HUWDQLDQ�%RJRU�

9DQ�=ZLHWHQ��3�$�0���6LGLN��$�6��1RU\DGL��6X\DWQD��,���
	�$EGXQQXU����������$TXDWLF�)RRG�3URGXFWLRQ�
LQ� WKH�&RDVWDO�=RQH��'DWD�EDVHG�3HUFHSWLRQV�
RQ� WKH� 7UDGH�2II� EHWZHHQ� 0DULFXOWXUH� DQG�
)LVKHULHV� 3URGXFWLRQ� RI� WKH�0DKDNDP� 'HOWD�
DQG�(VWXDU\��(DVW�.DOLPDQWDQ�� ,QGRQHVLD�� ,Q��
+RDQK�&�7���7XRQJ�7�3���*RZLQJ�-�:���+DUG\�
%�� �HGV�� (QYLURQPHQWDO� DQG� /LYHOLKRRGV� LQ�
7URSLFDO� &RDVWDO� =RQHV�� 0DQDJLQJ� $JULFXO�
WXUH�)LVKHU\�$TXDFXOWXH� &RQIOLFWV� �SS�� ����
������&$%,��2[IRUGVKLUH�

9RO����1R����'HVHPEHU��������������


