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$%675$&7
0DQJURYH�HFRV\VWHP�LQ�%ORQJNR�YLOODJH�KDV�PDQ\�IXQFWLRQV�IRU�FRDVWDO�DUHD��7KH�DLPV�RI�WKLV�

UHVHDUFK�ZDV�WR�GHVFULEH�SRWHQWLDO�DQG�WKH�H[LVWLQJ�FRQGLWLRQ�RI�PDQJURYH�HFRV\VWHP�DQG�DOVR�WR�JLYH�
GLUHFWLYH�SROLF\�VWUDWHJLF�IRU�FRQVHUYDWLRQ�PDQJURYH�HFRV\VWHP�LQ�WKLV�DUHD��7KLV�UHVHDUFK�XVHG�SULPDU\�
DQG�VHFRQGDU\�GDWD��3ULPDU\�GDWD�ZDV�JDWKHUHG�E\�ILHOG�REVHUYDWLRQ�DQG�LQ�GHSWK�LQWHUYLHZ�ZLWK�����
UHVSRQGHQV�E\�TXHVWLRQQDU\��6HFRQGDU\�GDWD�ZDV�JDWKHUHG�E\�XQUDYHO�YDULRXV�OLWHUDWXUH�DQG�UHODWHG�
LQVWLWXWLRQ�� 7KH� GHYHORSPHQW� LQGLFDWRUV� ZDV� XVHG WR� GHWHUPLQH� WKH� SROLF\� VWUDWHJLF� RI� VXVWDLQDEOH�
PDQJURYH�HFRV\VWHP��,WV�ZDV�WKUHDW��IDFWRU��DQG�FRQVWUDLQW�FDXVLQJ�GHJUDGDWLRQ�PDQJURYH�HFRV\VWHP��
7KLV�UHVHDUFK�JRW�WKUHH�SROLF\�VWUDWHJ\�WR�FDUU\�RQ�RI�VXVWDLQDEOH�PDQJURYH�HFRV\VWHP��,WV�ZDV�LQFUHDVH�
RI� KXPDQ� UHVRXUFHV� TXDOLW\�� SURWHFWLRQ� DQG� FRQWLQXDWLRQ� RI� PDQJURYH� HFRV\VWHP�� DQG� ORZ� DQG�
LQVWLWXWLRQ�UHLQIRUFHPHQW��7KLV�VWUDWHJ\�ZDV�H[SHFWHG�WR�GHSUHVV�GHJUDGDWLRQ�LQ�PDQJURYH�HFRV\VWHP�

.H\ZRUGV���&RDVWDO�$UHD� %ORQJNR�YLOODJH� 0DQJURYH�(FRV\VWHP��3ROLF\�6WUDWHJ\�

3(1'$+8/8$1
'HVD� %ORQJNR� PHUXSDNDQ� GHVD�

SHUFRQWRKDQ� EDJL� SURJUDP� SHUOLQGXQJDQ�
SHVLVLU� GDQ� ODXW� EHUEDVLV� PDV\DUDNDW��
'HVD�LQL�PHPLOLNL�GDHUDK�SHUOLQGXQJDQ�ODXW�
�'3/�� \DQJ� OXDVQ\D� VHNLWDU� ��� +D��
VHGDQJNDQ� OXDV� NHVHOXUXKDQ GDUL�
HNRVLVWHP� PDQJURYH� GL� 'HVD� %ORQJNR�
VHNLWDU� ��� +D�� 7XMXDQ� SHQJDGDDQ� GDHUDK�
SHUOLQGXQJDQ� ODXW� DGDODK� PHQLQJNDWNDQ�
SURGXNVL� SHULNDQDQ� GL� VHNLWDU� GDHUDK�
SHUOLQGXQJDQ� ODXW� VHNDOLJXV� PHOLQGXQJL�
NHDQHNDUDJDPDQ� PDNKOXN� KLGXS� GDQ�
WHUXPEX� NDUDQJ� GL� GDODP� GDHUDK�
SHUOLQGXQJDQ�ODXW��8SD\D�LQL�GDODP�MDQJND�
SDQMDQJ� GDSDW� PHQLQJNDWNDQ� NXDOLWDV�
KLGXS� PDV\DUDNDW� \DQJ� PHQMDJD� GDQ�
PHQJHOROD� GDHUDK� SHUOLQGXQJDQ� ODXW�
WHUVHEXW�

(NRVLVWHP�PDQJURYH� SDGD� GHVD� LQL�
NHPEDOL�WHUSHOLKDUD�GHQJDQ�EDLN�NHWLND�DGD�
SURJUDP� SHPEXDWDQ� GDHUDK� SHUOLQGXQJDQ�
ODXW� \DQJ� PHOLEDWNDQ� SHPHULQWDK� GDQ�
PDV\DUDNDW�� $NDQ� WHWDSL� VHWHODK� WDKXQ�
����� GHQJDQ� EHUDNKLUQ\D� 3UR\HN� 3HVLVLU�

GL� GDHUDK� LQL�� WHUOLKDW� DGDQ\D� LQGLNDVL�
NHUXVDNDQ� HNRVLVWHP� PDQJURYH�� +DO� LQL�
GLNDUHQDNDQ� PDV\DUDNDW� NHPEDOL�
PHODNXNDQ� NHJLDWDQ� \DQJ� EHUVLIDW�
GHVWUXNWLI� VHSHUWL� PHQHEDQJ� SRKRQ�
PDQJURYH� XQWXN� NHSHUOXDQ� VHKDUL�KDUL���
NHWLGDNVDEDUDQ� GDQ� NHWLGDNSXDVDQ�
VHEDJLDQ� PDV\DUDNDW� � GDODP� PHQXQJJX�
PDQIDDW� GDUL� '3/� GDQ� SHUEHGDDQ�
SHPDKDPDQ�PDV\DUDNDW�WHQWDQJ�'3/�

0HOLKDW� DNDQ� SHUPDVDODKDQ� \DQJ�
WHUMDGL� SDGD� '3/�%ORQJNR� VHWHODK� NXUDQJ�
GLSHUKDWLNDQ� ROHK� SHPHULQWDK��PDND� SHUOX�
GLODNXNDQ� VXDWX� SHQHOLWLDQ� XQWXN�
PHQJHWDKXL� SRWHQVL� VXPEHUGD\D�
HNRVLVWHP�PDQJURYH�GL�'HVD�%ORQJNR�GDQ�
NHWHUOLEDWDQ� PDV\DUDNDW� GDODP�
SHQJHOHORODDQ�HNRVLVWHP�PDQJURYH�VHVXDL�
GHQJDQ� GHQJDQ� NDUDNWHULVWLN� PDV\DUDNDW��
DJDU� GDSDW� PHQJKDVLONDQ� VXDWX� VWUDWHJL�
\DQJ�EDLN�GDODP�SHQJHORODDQ�VXPEHUGD\D�
HNRVLVWHP�PDQJURYH�

3HQHOLWLDQ� LQL� PHPSXQ\DL� WXMXDQ�
XQWXN� PHQGHVNULSVLNDQ� NRQGLVL� GDQ�
SRWHQVL� HNRVLVWHP� PDQJURYH� 'HVD�
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%ORQJNR� VHUWD� PHQJLGHQWLILNDVL� IDNWRU�
IDNWRU� \DQJ� PHPHQJDUXKL� NRQGLVL� GDQ�
SRWHQVL�WHUVHEXW��6HODLQ�LWX�LGHQWLILNDVL�MXJD�
GLODNXNDQ� WHUKDGDS� � IDNWRU�IDNWRU� \DQJ�
PHPHQJDUXKL� SDUWLVLSDVL� PDV\DUDNDW� GDQ�
SHUDQ�SHPHULQWDK�GDODP�XSD\D�SHOHVWDULDQ�
HNRVLVWHP�PDQJURYH�� ,GHQWLILNDVL� WHUKDGDS�
KDO�KDO� \DQJ� WHODK� GLVHEXWNDQ� WDGL�
EHUWXMXDQ� XQWXN� PHQFLSWDNDQ� VXDWX�
VWUDWHJL� SHOHVWDULDQ� HNRVLVWHP� PDQJURYH�
EHUEDVLVNDQ� PDV\DUDNDW� \DQJ�
EHUNHODQMXWDQ�GL�'HVD %ORQJNR�

0DQIDDW� \DQJ� GLKDUDSNDQ� GDUL�
SHQHOLWLDQ� LQL� DGDODK� PHPEHULNDQ��
LQIRUPDVL� WHQWDQJ� NRQGLVL� HNRVLVWHP�
PDQJURYH� 'HVD� %ORQJNR� VHUWD� SDUWLVLSDVL�
PDV\DUDNDW� GDODP� XSD\D� SHOHVWDULDQ�
HNRVLVWHP�PDQJURYH��+DO�LQL�DNDQ�PHQMDGL�
PDVXNDQ� NHSDGD� SHPHULQWDK� VHODNX�
SHPEXDW� NHELMDNDDQ� GDQ� SHQJDPELO�
NHSXWXVDQ�� EDLN� GDODP� SHUHQFDQDDQ��
SHPDQIDDWDQ��GDQ�SHOHVWDULDQ�VXPEHUGD\D�
DODP� \DQJ� EHUNHODQMXWDQ�� NKXVXVQ\D�
WHUKDGDS� VXPEHUGD\D� \DQJ� DGD� SDGD�
HNRVLVWHP�PDQJURYH�GL�'HVD�%ORQJNR�

0(72'2/2*,�3(1(/,7,$1
3HQHOLWLDQ� LQL� GLODNXNDQ� SDGD�

HNRVLVWHP� PDQJURYH� \DQJ� WHUGDSDW� GL�
'HVD� %ORQJNR�� .HFDPDWDQ� 6LQRQVD\DQJ��
.DEXSDWHQ� 0LQDKDVD� 6HODWDQ�� 3URYLQVL�
6XODZHVL� 8WDUD�� /HWDN� SRVLVL� JHRJUDILV�
'HVD� %ORQJNR� DGDODK� ���R��¶��´�
���R��¶��´� %7� GDQ� ��R��¶��´���R��¶��´�
/8��

3HQHOLWLDQ�LQL�GLODNVDQDNDQ�GDODP�WLJD�
WDKDS�� 7DKDS� DZDO� \DQJ� GLWHPSXK� DGDODK�
VXUYH\� SHQGDKXOXDQ�� 3DGD� WDKDS� LQL�
NHJLDWDQ� \DQJ� GLODNXNDQ� DGDODK�
SHQJXPSXODQ� GDWD� VHNXQGHU� ORNDVL�
SHQHOLWLDQ�GDUL�VWXGL�SXVWDND�PHQJHQDL�'HVD�
%ORQJNR� GDUL� EHEHUDSD� SXVWDND� \DQJ� DGD��
7DKDS� LQL� GLODNXNDQ� XQWXN� PHQGDSDWNDQ�
LQIRUPDVL� GDUL� 'HVD� %ORQJNR�� EHUXSD� SURILO�
GHVD� GDQ� GDWD� NDZDVDQ� PDQJURYH� \DQJ�
DGD��7DKDS�VHODQMXWQ\D�DGDODK�SHQJDPELODQ�
GDWD�SULPHU�GL� ORNDVL�SHQHOLWLDQ��'DWD�SULPHU�

\DQJ� GLNXPSXONDQ� DGDODK� GDWD� YHJHWDVL�
PDQJURYH� EHVHUWD� NRQGLVL� ELRILVLN� GDQ�
NRQGLVL� VRVLDO� HNRQRPL� PDV\DUDNDW�� 7DKDS�
\DQJ�WHUDNKLU�DGDODK�WDKDS�SHQJRODKDQ�GDWD�
GDQ�SHQXOLVDQ�KDVLO�SHQHOLWLDQ��

'DWD� \DQJ� GLNXPSXONDQ� GDODP�
SHQHOLWLDQ� LQL� PHOLSXWL� GDWD� YHJHWDVL�
PDQJURYH�� GDWD� KDVLO� WDQJNDSDQ�� GDWD�
IDXQD� SDGD� HNRVLVWHP� PDQJURYH�� GDWD�
PRUIRORJL� SDQWDL�� GDWD� ILVLN� HNRVLVWHP�
PDQJURYH�� GDQ� GDWD� NHDGDDQ� VRVLDO�
HNRQRPL�� 'DWD� SULPHU� GLDPELO� ODQJVXQJ�
SDGD� VDDW� SHQHOLWLDQ� PHODOXL� VDPSOLQJ��
REVHUYDVL�� NXLVLRQHU�� GDQ� ZDZDQFDUD�
WHUEXND�ODQJVXQJ�GDQ�VHFDUD�PHQGDODP�GL�
ORNDVL� SHQHOLWLDQ� 'DWD� VHNXQGHU�
GLGDSDWNDQ� GDUL� EHEHUDSD� LQVWDQVL� WHUNDLW�
VHSHUWL� )DNXOWDV� 3HULNDQDQ� GDQ� ,OPX�
.HODXWDQ� 8QLYHUVLWDV� 6DP� 5DWXODQJL��
'HSDUWHPHQ� .HKXWDQDQ�� 'HSDUWHPHQ�
.HODXWDQ� GDQ� 3HULNDQDQ�� %$33('$��
%LUGOLIH�� SHPHULQWDK� GDHUDK� EDLN� WLQJNDW�
GHVD�VDPSDL�WLQJNDW�SURYLQVL��GDQ�VXPEHU�
VXPEHU� ODLQ� \DQJ� PHPSXQ\DL� GDWD�
EHUNDLWDQ�GHQJDQ�NHEXWXKDQ�SHQHOLWLDQ�LQL�

'DWD� VRVLDO� HNRQRPL� GLNXPSXONDQ�
VHFDUD� ODQJVXQJ�GHQJDQ�FDUD�ZDZDQFDUD�
\DQJ� EHUSHGRPDQ� SDGD� NXLVLRQHU��
6HGDQJNDQ� GDWD� MXPODK� SHQGXGXN�� PDWD�
SHQFDKDULDQ�� GDQ� WLQJNDW� SHQGLGLNDQ�
GLSHUROHK� GDUL� NDQWRU� GHVD� GDQ� NDQWRU�
NHFDPDWDQ�VHWHPSDW��

5HVSRQGHQ� GLSLOLK� VHEDJDL� XQLW�
SHQHOLWLDQ� GHQJDQ� PHWRGH� SHQDULNDQ�
FRQWRK� DFDN� VHFDUD� VHQJDMD�� 5HVSRQGHQ�
\DQJ� GLSLOLK� DGDODK� PDV\DUDNDW� \DQJ�
VHULQJ�EHUDVRVLDVL�GHQJDQ�PDQJURYH�\DQJ�
WLQJJDO� GL� SHVLVLU� 'HVD� %ORQJNR��
5HVSRQGHQ�\DQJ�GLZDZDQFDUDL� EHUMXPODK�
���� RUDQJ� \DQJ� WHUGLUL� DWDV� DSDUDW� GHVD�
GDQ� NHFDPDWDQ�� SHQJHOROD� '3/�� GDQ�
PDV\DUDNDW� GHVD�\DQJ�VHULQJ�EHUDNWLYLWDV�
SDGD� HNRVLVWHP� PDQJURYH�� 5HVSRQGHQ�
\DQJ� GLSLOLK� DGDODK� UHVSRQGHQ� EHUXVLD
GHZDVD� DWDX� \DQJ� EHUXVLD� ��� WDKXQ�
NHDWDV�
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*DPEDU����3HWD�/RNDVL�3HQHOLWLDQ�'3/�'HVD�%ORQJNR

3HQLODLDQ� WHUKDGDS� LQGLNDWRU�
SHPEDQJXQDQ� EHUNHODQMXWDQ� HNRVLVWHP�
PDQJURYH� GLODNXNDQ� GHQJDQ�PHOLKDW� GDWD�
\DQJ� WHODK� GLSHUROHK� VHEHOXPQ\D� GDQ�
GLDQDOLVLV� PHQJJXQDNDQ� QLODL� VHGHUKDQD�
\DQJ� GLWDEXODVL� XQWXN� PHPSHUPXGDK�
LQWHUSUHWDVL� WHUKDGDS�GLPHQVL� \DQJ� GLQLODL�
-XPODK� ERERW� SDGD� PDVLQJ�PDVLQJ�
GLPHQVL� DGDODK� ���� %RERW� \DQJ� GLEHULNDQ�
WHUKDGDS� EHEHUDSD� LQGLNDWRU� EHUEHGD�� KDO�
LQL� GLVHVXDLNDQ� GHQJDQ� SULRULWDV� VXDWX�
SHUPDVDODKDQ� GDODP� GLPHQVL� WHUVHEXW��
,QGLNDWRU�\DQJ�PHPLOLNL�SULRULWDV�\DQJ�OHELK�
SHQWLQJ� PHQGDSDWNDQ� QLODL� \DQJ� WLQJJL�
GLEDQGLQJNDQ�\DQJ�ODLQ��

1LODL� SDGD� PDVLQJ�PDVLQJ� LQGLNDWRU�
EHUXSD� QLODL� PXWX� �$�� %�� DWDX� &��� +DVLO�

SHUNDOLDQ� DQWDUD� ERERW� GDUL� LQGLNDWRU� GDQ�
QLODL� \DQJ� GLEHULNDQ� WHUKDGDS� LQGLNDWRU�
PHUXSDNDQ� VNRU� GDUL� PDVLQJ�PDVLQJ�
LQGLNDWRU�� -XPODK� GDUL� VNRU� SDGD� PDVLQJ�
PDVLQJ� GLPHQVL� PHQMDGL� DFXDQ� GDODP�
PHQHQWXNDQ� SULRULWDV� DOWHUQDWLI� VWUDWHJL�
SHOHVWDULDQ� HNRVLVWHP� PDQJURYH��
3HULQJNDW� DOWHUQDWLI� VWUDWHJL� GLWHQWXNDQ�
GHQJDQ� PHOLKDW� MXPODK� VNRU� GDUL� PDVLQJ�
PDVLQJ� GLPHQVL�� 'LPHQVL� \DQJ� PHPLOLNL�
QLODL� WHUNHFLO�PHQGDSDWNDQ�SULRULWDV� XWDPD�
GLLNXWL�GHQJDQ�GLPHQVL�\DQJ�ODLQ�
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+$6,/�'$1�3(0%$+$6$1
.HWLGDNEHUKDVLODQ� '3/� \DQJ� DGD� GL�

6XODZHVL� 8WDUD� GLVHEDENDQ� ROHK� UHQGDKQ\D�
SHPDKDPDQ� PDV\DUDNDW� WHQWDQJ� DUWL�
SHQWLQJQ\D�SHOHVWDULDQ�HNRVLVWHP�SHVLVLU�EDJL�
OLQJNXQJDQ� GDQ� PDQXVLD�� 'DODP� :DQWDVHQ�
������� GDQ� 0DQHPEX� ������� GDSDW� GLOLKDW�

EDKZD� NHQGDOD� \DQJ� GLKDGDSL� '3/� 'HVD�
7DOLVH�� 3XODX� *DQJJD�� GDQ� 3XODX� %DQJND�
DGDODK� UHQGDKQ\D� SHPDKDPDQ� PDV\DUDNDW�
DNDQ� SHQWLQJQ\D� SHOHVWDULDQ� HNRVLVWHP�
SHVLVLU� VHUWD� UHQGDKQ\D� WLQJNDW� SDUWLVLSDVL�
EHUEDVLV�PDV\DUDNDW����

7DEHO������3DUWLVLSDVL�0DV\DUDNDW�GDQ�7LQJNDW�3HPDKDPDQ�7HUKDGDS�(NRVLVWHP���0DQJURYH

.ULWHULD
3HQLODLDQ

7LQJNDW
3DUWLVLSDVL

-XPODK�5HVSRQGHQ
.DWHJRUL

-LZD �

6RVLDOLVDVL��3HUHQFDQDDQ
GDQ�SHODWLKDQ

7LQJJL �� ����� 5HQGDK

6HGDQJ �� �����

5HQGDK �� �����

3HODNVDQDDQ�3URJUDP 7LQJJL �� ����� 5HQGDK

6HGDQJ �� �����

5HQGDK �� �����

(YDOXDVL�GDQ�SHQJDZDVDQ 7LQJJL � ���� 5HQGDK

6HGDQJ �� �����

5HQGDK �� �����

,QLVLDWLI�VHQGLUL 7LQJJL � ���� 5HQGDK

6HGDQJ �� �����

5HQGDK �� �����

3HPDKDPDQ�WHUKDGDS�HNRVLVWHP�
PDQJURYH

7LQJJL �� ����� 5HQGDK

6HGDQJ �� �����

5HQGDK �� �����
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7DEHO����,QGLNDWRU�3HPEDQJXQDQ�%HUNHODQMXWDQ�6XPEHUGD\D�(NRVLVWHP�0DQJURYH

'LPHQVL ,QGLNDWRU %RERW .HWHUDQJDQ 1LODL 6NRU
(NRQRPL 3HQGDSDWDQ��PDV\DUDNDW�

3URGXNVL�SHULNDQDQ�

,QYHVWDVL�GL�VHNWRU�
SHULNDQDQ

�

�

�

3HQGDSDWDQ�PDV\DUDNDW�'HVD�%ORQJNR�WHUJRORQJ�UHQGDK�DSDELOD�
GLKXEXQJNDQ� GHQJDQ� PHQLQJNDWQ\D� NHEXWXKDQ� SULPHU� UXPDK�
WDQJJD� VDDW� LQL�� 3HQGDSDWDQ�PDV\DUDNDW� VHEHOXP� GDQ� VHVXGDK�
DGDQ\D�'3/�WLGDN�PHQXQMXNNDQ�NHQDLNDQ�\DQJ�VLJQLILNDQ��
+DVLO� WDQJNDSDQ� LNDQ� DWDXSXQ� ELRWD� GL� HNRVLVWHP� PDQJURYH�
PHQJDODPL�SHQXUXQDQ�GDUL�WDKXQ�NH�WDKXQ�
-XPODK� NDSDO� SHQDQJNDSDQ� LNDQ� MHQLV� SXNDW� FLQFLQ� PHQXUXQDQ�
DNLEDW�NHQDLNDQ�%%0�GDQ�PDKDOQ\D�ELD\D�RSHUDVLRQDO�

%

&

&

��

�

�

-XPODK ��
(NRORJL 9HJHWDVL��PDQJURYH

.HUXVDNDQ OLQJNXQJDQ�
SHVLVLU

.XDOLWDV�SHUDLUDQ

+DVLO�WDQJNDSDQ�GDQ�
NHOLPSDKDQ�VSHVLHV�WDUJHW�

'DPSDN�SHPDQIDDWDQ�

�
�

�

�

�

0DVLK�DGDQ\D�LQGLNDVL�NHUXVDNDQ�HNRVLVWHP�PDQJURYH�
,QGLNDVL�WHUMDGLQ\D�DEUDVL�GDSDW�GLOLKDW�GDUL�SHQLQJNDWDQ�MDQJNDXDQ�DNVL�
ODXW� NH� DUDK� GDUDW�� (URVL� SDGD� VHPSDGDQ� VXQJDL� GDQ� VHGLPHQWDVL�
PDVLK� WHUOLKDW�GL�VHSDQMDQJ�VXQJDL�GDQ� LQWUXVL�DLU� ODXW� �PHQFDSDL�NH�
VXPXU�VXPXU�PDV\DUDNDW�
3HUDLUDQ�HNRVLVWHP�PDQJURYH�PDVLK�EDLN�GDQ�PHQGXNQJ�NHKLGXSDQ�
ELRWD�\DQJ�EHUDVRVLDVL�GLGDODPQ\D�
3HQDQJNDSDQ� ELRWD� GDQ� LNDQ� SDGD� VHNLWDU� HNRVLVWHP� PDQJURYH�
PHQJDODPL�SHQXUXQDQ�EDLN�NXDQWLWDV�GDQ�NXDOLWDV��+DO�LQL�GDSDW�GLOLKDW�
GDUL�PHQXUXQQ\D�MXPODK�WDQJNDSDQ�NHSLWLQJ�EDNDX�GDQ�NHUDQJ�GDUDK�
VHUWD�EXUXQJ�PDOHR�GDQ�PRQ\HW�KLWDP
3HQHEDQJDQ�GDQ�SHPEXDQJDQ OLPEDK� UXPDK� WDQJJD�NH�HNRVLVWHP�
PDQJURYH�PDVLK�WHUMDGL��

&
&

$

&

&

�
�

�

�

�

-XPODK ��
6RVLDO 3HPDKDPDQ�DNDQ�

HNRVLVWHP�PDQJURYH�
7LQJNDW�SHQGLGLNDQ��IRUPDO

3HPDKDPDQ�DNDQ�
NHVHKDWDQ��GDQ��OLQJNXQJDQ

3HQLQJNDWDQ�MXPODK�
SHQGXGXN

�

�

�

�

0DVLK� WHUJRORQJ� UHQGDK�NDUHQD�NXUDQJQ\D�VRVLDOLVDVL�� HYDOXDVL�� GDQ�
PRQLWRULQJ�
-XPODK�PDV\DUDNDW�\DQJ�WLGDN�WDPDW�6'�VHUWD�EDQ\DNQ\D�DQDN�\DQJ�
SXWXV�VHNRODK�PDVLK�FXNXS�WLQJJL�
0LQLPQ\D�VDUDQD�GDQ�SUDVDUDQD�NHVHKDWDQ��VHUWD�NHWHUEDWDVDQ�WHQDJD�
PHGLV�PHPEXDW�PDV\DUDNDW�NXUDQJ�PHQGDSDW�SHOD\DQDQ�NHVHKDWDQ��
,QGLNDVL� ODLQQ\D� DGDODK� DQDN�DQDN� GL� GHVD� LQL� PDVLK� EDQ\DN� \DQJ�
NHNXUDQJDQ�JL]L�
0HQLQJNDWQ\D� MXPODK� SHQGXGXN� PHPEXDW� WHNDQDQ� WHUKDGDS�
HNRVLVWHP�VHPDNLQ�EHVDU��
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0LQLPQ\D�SHQJHWDKXDQ�GDQ�SHPDKDPDQ��VHUWD�GXDOLVPH�PDV\DUDNDW�
WHQWDQJ�'3/�PHPEXDW�SDUWLVLSDVL�PDV\DUDNDW�PDVLK�UHQGDK��
,QGLNDVL�DGDQ\D�SHQXUXQDQ�NHWDDWDQ WHUKDGDS�SHUDWXUDQ�\DQJ�DGD�GL�
'3/�WHUMDGL�GDODP�EHEHUDSD�WDKXQ�WHUDNKLU�LQL�GDSDW�GLOLKDW�GDUL�NHJLDWDQ�
SHPDQIDDWDQ�\DQJ�EHUVLIDW�GHVWUXNWLI�GL�HNRVLVWHP�PDQJURYH��+DO� LQL�
PHQLQJNDW�VHLULQJ�GHQJQ�NHQDLNDQ�KDUJD�EDUDQJ�GDQ�%%0��6HODLQ�LWX�
VHWHODK� SUR\HN� SHVLVLU� EHUDNKLU� SLKDN� SQJHOROD� '3/� NXUDQJ�
PHPSHUKDWLNDQ�SHODQJJDUDQ�GL�'3/�
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-XPODK ��
.HWHUDQJDQ���$� �0HPEDLN��%� �.RQVWDQ�WHWDS��&� �0HQXUXQ�PHPEXUXN
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6WUDWHJL��SHOHVWDULDQ�HNRVLVWHP�
PDQJURYH�'HVD�%ORQJNR

'HQJDQ� PHOLKDW� LQGLNDWRU�
SHPEDQJXQDQ� EHUNHODQMXWDQ� SDGD�
VXPEHUGD\D� HNRVLVWHP� PDQJURYH� PDND�
WLQGDN�ODQMXWQ\D�DGDODK�PHPEXDW�DOWHUQDWLI�
VWUDWHJL� SHOHVWDULDQ� XQWXN� PHPLQLPDONDQ�
NHUXVDNDQ� PDQJURYH� GDQ� NHQGDOD� \DQJ�
WHODK�GLDQDOLVLV�VHEHOXPQ\D��+DVLO�DQDOLVLV�
WHUKDGDS� VHPXD� LQGLNDWRU� WHUVHEXW� GDSDW�
PHQJJDPEDUNDQ� NRQGLVL� HNRVLVWHP�
PDQJURYH� GDQ� SHQJHORODDQQ\D� VDDW� LQL��
8QWXN� GLPHQVL� \DQJ� VHPDNLQ� PHPEXUXN�
NRQGLVLQ\D� PDND� WLQGDNDQ�WLQGDNDQ�
SHUEDLNDQ� KDUXV� VHJHUD� GLODNXNDQ� XQWXN�
PHQFHJDK�PHOXDVQ\D�GDPSDN��VHEDOLNQ\D�
XQWXN� GLPHQVL� \DQJ� NRQVWDQ�PHPEDLN��
PDND�SURJUDP�SURJUDP�SHPHOLKDUDDQ�GDQ�
SHQJHPEDQJDQ� KDUXV� WHUXV�
GLNHPEDQJNDQ�� +DO� LQL� GLKDUDSNDQ� GDSDW�
PHPLQLPDONDQ� DQFDPDQ� GDQ� NHQGDOD�
GDODP�SHOHVWDULDQ�HNRVLVWHP�PDQJURYH��

6WUDWHJL� \DQJ� GLJXQDNDQ� GDODP�
PHQJDWDVL� PDVDODK LQL� \DLWX� ��
SHQJHPEDQJDQ� VXPEHUGD\D� PDQXVLD��
SHUOLQGXQJDQ�GDQ�SHOHVWDULDQ�VXPEHUGD\D�
DODP�� VHUWD� � SHQHJDNDQ� KXNXP� GDQ�
NHOHPEDJDDQ� GL� 'HVD� %ORQJNR�� .HWLJD�
VWUDWHJL� EHVDU� LQL� GLMDEDUNDQ� GDODP�
EHEHUDSD� DOWHUQDWLI� VWUDWHJL� SHOHVWDULDQ��
'DUL� VNRU� \DQJ� GLSHUROHK� � PDND� GLPHQVL�
VRVLDO� GDQ� SHQJDWXUDQ� �JRYHUQDQFH��
PHQGDSDWNDQ� SHULQJNDW� SHUWDPD� GDODP�
SHQHQWXDQ� DOWHUQDWLI� VWUDWHJL� SHOHVWDULDQ�
HNRVLVWHP� PDQJURYH�� GLLNXWL� GHQJDQ�
GLPHQVL�HNRQRPL�GDQ�HNRORJL�

$OWHUQDWLI� VWUDWHJL� SHOHVWDULDQ�
HNRVLVWHP�PDQJURYH�WHUGLUL�GDUL���VWUDWHJL��
\DLWX� VWUDWHJL� SHOHVWDULDQ� SDGD� GLPHQVL�
VRVLDO�� VWUDWHJL� SHOHVWDULDQ� SDGD� GLPHQVL�
SHQJDWXUDQ� �JRYHUQDQFH��� VWUDWHJL�
SHOHVWDULDQ� SDGD� GLPHQVL� HNRORJL�� GDQ�
VWUDWHJL�SHOHVWDULDQ�SDGD�GLPHQVL�HNRQRPL��
6WUDWHJL� SHOHVWDULDQ� SDGD� GLPHQVL� VRVLDO�
WHUGLUL�GDUL���KDO��3HUWDPD��PHODOXL�VWUDWHJL�
SHQLQJNDWDQ� SHPDKDPDQ� WHQWDQJ�
HNRVLVWHP� PDQJURYH� PHODOXL� SHQGLGLNDQ�
GDQ� NHDJDPDDQ� VHUWD� SHQLQJNDWDQ�

SDUWLVLSDVL� PDV\DUDNDW�� 3HQJHPEDQJDQ�
WHNQRORJL� EHUZDZDVDQ� OLQJNXQJDQ� GL�
VHNWRU� SHUWDQLDQ� GDQ� SHULNDQDQ� XQWXN�
PHQJKLQGDUL� NHUXVDNDQ� HNRVLVWHP� GDQ�
NRQIOLN� SHPDQIDDWDQ�� .HGXD�� PHODOXL�
VWUDWHJL� SHQJHPEDQJDQ� SRWHQVL� ZLVDWD�
EDKDUL� NKXVXVQ\D� ZLVDWD� URKDQLDK��
6WUDWHJL� SHOHVWDULDQ� SDGD� GLPHQVL�
SHQJDWXUDQ��JRYHUQDQFH��WHUGLUL�GDUL���KDO��
3HUWDPD�� PHODOXL� UHYLVL� SHUDWXUDQ� WHQWDQJ�
'3/�GHQJDQ�GLGDVDUL�ROHK�XQGDQJ�XQGDQJ�
SHQGXNXQJ� 3HQJHORODDQ� ZLOD\DK� SHVLVLU�
GDQ� SXODX�SXODX� NHFLO�� .HGXD�� PHODOXL�
HYDOXDVL� GDQ� SHQJDZDVDQ� WHUKDGDS�
SURJUDP� GDQ� NHJLDWDQ� SHQJHORODDQ�
VXPEHUGD\D� SHVLVLU� VHUWD� DWXUDQ� \DQJ�
WHODK� GLWHWDSNDQ� XQWXN� PHQMDJD� GDQ�
PHOHVWDULNDQ� HNRVLVWHP� PDQJURYH��
6WUDWHJL� SHOHVWDULDQ� SDGD� GLPHQVL� HNRORJL�
WHUGLUL� GDUL� �� KDO�� 3HUWDPD�� PHODOXL�
SHQDWDDQ�UXDQJ�SHVLVLU�XQWXN�PHQJKLQGDUL�
NRQIOLN�SHPDQIDDWDQ�UXDQJ VHUWD�PHQHNDQ�
ODMX�NHUXVDNDQ� OLQJNXQJDQ�DNLEDW� NHJLDWDQ�
PDQXVLD�� .HGXD�� PHODOXL� UHKDELOLWDVL�
NDZDVDQ� PDQJURYH� \DQJ� UXVDN� GHQJDQ�
PHOLEDWNDQ� PDV\DUDNDW� GDODP�
SHODNVDQDDQQ\D��6WUDWHJL�SHOHVWDULDQ�SDGD�
GLPHQVL� HNRQRPL� WHUGLUL� GDUL� �� KDO��
3HUWDPD�� PHODOXL� SHQJHPEDQJDQ� XVDKD�
DOWHUQDWLI�GL�VHNWRU�SHUNHEXQDQ�GDQ�SHULNDQDQ��
.HGXD�� PHOLEDWNDQ� SLKDN� VZDVWD� GDQ�
SHPHULQWDK� GDODP� SHQJHPEDQJDQ� XVDKD�
GL� ELGDQJ� SHUNHEXQDQ�� SHULNDQDQ�� GDQ�
ZLVDWD��

+DVLO� DQDOLVLV� VWUDWHJL� SHOHVWDULDQ�
HNRVLVWHP�PDQJURYH�GL�DWDV�PHQXQMXNNDQ�
EDKZD� NRQVHS� GDHUDK� SHUOLQGXQJDQ� ODXW�
\DQJ� DGD� GL� 'HVD� %ORQJNR� PDVLK� SHUOX�
GLEHQDKL�XQWXN�PHQJRSWLPDONDQ�SDUWLVLSDVL�
PDV\DUDNDW� GDODP� NHJLDWDQ�NHJLDWDQ�
SHOHVWDULDQ� HNRVLVWHP� PDQJURYH�� +DO� LQL�
WHUOLKDW� GDUL� NXUDQJQ\D� NHVDGDUDQ�
PDV\DUDNDW�DNDQ�DUWL�SHQWLQJQ\D�PHQMDJD�
GDQ� PHOHVWDULNDQ� OLQJNXQJDQ� GDQ�
VXPEHUGD\D� \DQJ� DGD�� 3DUWLVLSDVL�
PDV\DUDNDW� VDPSDL� VDDW� LQL� WHUJDQWXQJ�
SDGD� NHJLDWDQ�NHJLDWDQ� \DQJ� GLSUDNDUVDL�
ROHK� SHPHULQWDK� DWDXSXQ� /60�� VHKLQJJD�
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NHPDQGLULDQ�\DQJ�GLUHQFDQDNDQ�SDGD�DZDO�
SHPEXDWDQ�'3/�EHOXP�WHUFDSDL�
3HQJHPEDQJDQ�6XPEHUGD\D�0DQXVLD

3HQGHNDWDQ� PHODOXL� SHPEHODMDUDQ�
GHQJDQ�PHPEHULNDQ�EHQWXN� SDGD� VHEXDK�
SURJUDP� \DQJ� GLUDQFDQJ� GDQ� NRPLWPHQ�
XQWXN� PHOHVWDULNDQ� HNRVLVWHP� PDQJURYH�
GDSDW� GLODNXNDQ� GHQJDQ� SHQLQJNDWDQ�
SDUWLVLSDVL� PDV\DUDNDW�� 6DPSDL� VDDW� LQL�
LQLVLDWLI� � XQWXN� NHJLDWDQ�NHJLDWDQ�
SHOHVWDULDQ� PDQJURYH� VHSHUWL� SHQDQDPDQ�
NHPEDOL� GDQ� ORND� NDU\D�PDVLK�GLSUDNDUVDL�
ROHK�SHPHULQWDK�GDQ�/60��6HODLQ� LWX� MXJD�
NHJLDWDQ� LQL� KDQ\D� PHQLWLN� EHUDWNDQ�
NHSDGD�SHQDQDPDQ�PDQJURYH�

3HQJHPEDQJDQ� SRWHQVL� \DQJ�
GLPLOLNL�ROHK�'HVD�%ORQJNR�GDSDW�GLODNXNDQ�
GHQJDQ� EHEHUDSD� VWUDWHJL�� 3DQRUDPD�
SDQWDL� GDQ� NHDQHNDUDJDPDQ� VXPEHUGD\D�
\DQJ�GLPLOLNL�GHVD�LQL�GDSDW�PHQMDGL�PRGDO�
GDODP� SHQJHPEDQJDQ� ZLVDWD� EDKDUL��
.HWHUVHGLDQ� ODKDQ� GDQ� NHLQJLQDQ�
PDV\DUDNDW� XQWXN� PHQLJNDWNDQ�
SHQGDSDWDQ�GDSDW� GLMDGLNDQ�SHPLFX�XQWXN�
SHQJHPEDQJDQ� GLVHNWRU� LQL�� .HJLDWDQ�
ZLVDWD� GL� 'HVD� LQL� GDSDW� EHUXSD� ZLVDWD�
UHOLJL� GDQ�ZLVDWD� LOPLDK�� $ODVDQ� SHPLOLKDQ�
NHGXD� NHJLDWDQ�ZLVDWD� LQL� DGDODK� GDPSDN�
WHUKDGDS� OLQJNXQJDQ� GDQ� VXPEHUGD\D�
\DQJ� DGD�� 7HNDQDQ� \DQJ� GLEHULNDQ� DNLEDW�
GDUL�NHGXD�NHJLDWDQ�ZLVDWD�WHUVHEXW�PDVLK�
GDSDW� GLWROHUDQVL� GDQ� GLNHQGDOLNDQ�
GLEDQGLQJNDQ� NHJLWDQ� ZLVDWD� ODLQ��
3HUEDLNDQ� LQIUDVWUXNWXU�� NHWHUVHGLDQ�
VDUDQD� GDQ� SUDVDUDQD� XQWXN� XPXP��
NHWHUVHGLDDQ� DLU� EHUVLK�� GDQ� NHDPDQDQ�
DGDODK� EHEHUDSD� KDO� \DQJ� SHUOX�
GLSHUKDWLNDQ� GDODP� SHQJHPEDQJDQ�
NDZDVDQ� ZLVDWD� LQL�� 3HQGDPSLQJDQ�
SHPHULQWDK� GDHUDK� GDQ� SLKDN� VZDVWD�
XQWXN� PHQXQMDQJ� NHJLDWDQ� LQL� GLUDVDNDQ�
VDQJDW�SHQWLQJ�PHQJLQJDW�PDVLK�PLQLPQ\D�
VXPEHUGD\D�PDQXVLD�\DQJ�DGD�GL�GHVD�LQL�

3HQLQJNDWDQ� SHQGDSDWDQ� EDJL�
PDV\DUDNDW� \DQJ� EHUPDWD� SHQFDKDULDQ�
QHOD\DQ� PHUXSDNDQ� VDODK� VDWX� VWUDWHJL�
SHQWLQJ� GDODP� SHOHVWDULDQ� HNRVLVWHP�
PDQJURYH�� 3HQJHPEDQJDQ� GL� VHNWRU�

SHULNDQDQ� DQWDUD� ODLQ� GLODNXNDQ� GHQJDQ�
FDUD� SHQJHWDKXDQ� WHQWDQJ� WHNQLN�
SHQDQJNDSDQ� LNDQ�� SHPEHODMDUDQ� WHQWDQJ�
FDUD� SHQDQJNDSDQ� LNDQ� \DQJ� WLGDN�
PHUXVDN�OLQJNXQJDQ��SHQDPEDKDQ�DUPDGD�
SHQDQJNDSDQ�� NHWHUVHGLDDQ� EDKDQ� EDNDU�
PLQ\DN� GDQ� WHNQLN� SHPDVDUDQ�� 6DPSDL�
VDDW� LQL� WHNQLN� SHQDQJNDSDQ� LNDQ� PDVLK�
EHUVLIDW�WUDGLVLRQDO��GDQ�VDQJDW�WHUJDQWXQJ�
SDGD� PXVLP� GDQ� NHDGDDQ� EXODQ��
.HWHUEDWDVDQ� WHNQRORJL� PHQJDNLEDWNDQ�
GDHUDK� SHQDQJNDSDQ� LNDQ� WLGDN� MDXK� GDUL�
WHPSDW� WLQJJDO�� KDO� LQL� XQWXN� PHQJXUDQJL�
SHQJHOXDUDQ� \DQJ� EHVDU� WHUKDGDS� EDKDQ�
EDNDU�� %HEHUDSD� FDUD� SHQDQJNDSDQ�
VHSHUWL� SHQJJXQDDQ� SDQDK� GDQ� WHNQLN�
SHQJJXQDDQ� EXEX� \DQJ� VDODK� PDVLK�
VHULQJ�GLMXPSDL�GL�GHVD�LQL�SDGDKDO�VHFDUD�
WLGDN� ODQJVXQJ� KDO� LQL� PHQMDGL� DQFDPDQ�
WHUKDGDS� NHOHVWDULDQ� HNRVLVWHP� SHVLVLU��
0LQLPQ\D� SHQJHWDKXDQ� DNDQ� IXQJVL� GDUL�
WHUXPEX� NDUDQJ� PHQJDNLEDWNDQ�
PDV\DUDNDW� PDVLK� PHQJJXQDNDQ� FDUD�
FDUD� \DQJ� PHUXVDN� XQWXN� PHQGDSDWNDQ�
LNDQ� DWDX� ELRWD� ODLQQ\D� \DQJ� KLGXS� SDGD�
GDHUDK�SHVLVLU�

.HJLDWDQ� GL� VHNWRU� SHULNDQDQ� \DQJ�
DGD� GL� GHVD� LQL� KDQ\D� SDGD� SHULNDQDQ�
WDQJNDS�VDMD��.HJLDWDQ�VHSHUWL�SHQJRODKDQ�
KDVLO� SHULNDQDQ� GDQ� EXGLGD\D� EHOXP�
WHUOLKDW� DGD� GL� GHVD� LQL�� $OWHUQDWLI� VWUDWHJL�
XQWXN� SHQJHPEDQJDQ� VHNWRU� SHULNDQDQ�
DGDODK� SHODWLKDQ� WHQWDQJ� SHQJHPEDQJDQ�
EXGLGD\D� UXPSXW� ODXW� GDQ���
SHQJHPEDQJDQ� WDPEDN� XGDQJ��
3HQJHPEDQJDQ� NHGXD� DOWHUQDWLI� NHJLDWDQ�
SHULNDQDQ� LQL� GLGDVDUNDQ� SDGD� SRVLVL�
JHRJUDILV� GHVD� \DQJ� NXUDQJ� PHQGDSDW�
SHQJDUXK� GDUL� DNWLILWDV� ODXW� VHSHUWL� DUXV�
GDQ� JHORPEDQJ�� 6HODLQ� LWX� SHQFHPDUDQ�
\DQJ� DGD� GL� GHVD� LQL� PDVLK� EHOXP�
EHUSHQJDUXK� EHVDU� WHUKDGDS� OLQJNXQJDQ�
SHUDLUDQ� \DQJ� DGD�� /RNDVL� EXGLGD\D�
UXPSXW�\DQJ�GLVDUDQNDQ�DGDODK�GDHUDK�GL�
GHSDQ� ]RQD� LQWL�� .HWHUOLQGXQJDQ� GDUL� DUXV�
GDQ� NXDOLWDV� SHUDLUDQ� \DQJ� PDVLK� EDLN�
PHPXQJNLQNDQ� NHJLDWDQ� EXGLGD\D� LQL�
GLNHPEDQJNDQ� GL� GHVD� LQL�� 6HODLQ� LWX�
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SHQJHPEDQJDQ� WDPEDN� GHQJDQ�
SHQGHNDWDQ� UHND\DVD� WHUKDGDS� HNRVLVWHP�
PDQJURYH� GLKDUDSNDQ� GDSDW� PHQMDGL�
VROXVL� DOWHUQDWLI� GDODP� SHQJHPEDQJDQ�
VHNWRU� SHULNDQDQ� GL� GHVD� LQL�� 0LQD� KXWDQ�
VHEDJDL� VDODK� VDWX� DOWHUQDWLI� UHND\DVD�
HNRORJL� PHPLOLNL� SHUDQDQ� SHQWLQJ� GDODP�
SHOHVWDULDQ� HNRVLVWHP� PDQJURYH� GL�
VDPSLQJ�QLODL�PDQIDDW�\DQJ�KDUDSNDQ�MXJD�
WLQJJL��%HEHUDSD�SROD� WDPEDN�\DQJ�DGD�GL�
,QGRQHVLD� VHSHUWL� SROD� HPSDQJ� SDULW� GDQ�
SROD� NRPSODQJDQ� GLUDVDNDQ� GDSDW�
GLWHUDSNDQ� SDGD� GDHUDK� LQL�� 7HQWX� VDMD�
XQWXN� PHQHUDSNDQ� VHPXD� DOWHUQDWLI�
VWUDWHJL� LQL� GLSHUOXNDQ� NDMLDQ� \DQJ� OHELK�
PHQGDODP� WHQWDQJ� VHPXD� GDPSDN� \DQJ�
DNDQ� GLWLPEXONDQ� GDUL� NHJLDWDQ� LQL��
.HPDPSXDQ� GD\D� GXNXQJ� OLQJNXQJDQ�
WHUKDGDS� SHUXEDKDQ� \DQJ� QDQWLQ\D� DNDQ�
GLEHULNDQ� SDGD� GDHUDK� LQL�� PHQMDGL� VDODK�
VDWX� SHUWLPEDQJDQ� GDODP� SHQJHPEDQJDQ�
VWUDWHJL� LQL�� %DQWXDQ� VHUWD� SHQGDPSLQJDQ�
GDUL� SHPHULQWDK� VDQJDW� GLEXWXKNDQ� GDODP�
NHJLDWDQ� LQL�� VHODLQ� LWX� SHOLEDWDQ� SLKDN�
VZDVWD� MXJD� GDSDW�PHPEHULNDQ� NRQWULEXVL�
\DQJ� EHUDUWL� GDODP� SHQJHPEDQJDQ� GL�
VHNWRU� SHULNDQDQ� \DQJ� DGD� GL 'HVD�
%ORQJNR�

3HUNHEXQDQ� \DQJ� PHQMDGL� VHNWRU�
DQGDODQ� GHVD� LQL�� VHNWRU� LQL� � PHPEHULNDQ�
WHNDQDQ�\DQJ�FXNXS�EHVDU�EDJL�OLQJNXQJDQ�
GDQ� VXPEHUGD\D� \DQJ� DGD�� .HWHUEDWDVDQ�
WHNQRORJL� GDQ� SHQJHWDKXDQ� PHPEXDW�
NHJLDWDQ� SHUNHEXQDQ� GHVD� LQL� EHOXP�
PDNVLPDO�� � 'LKDUDSNDQ� GHQJDQ� SHQDWDDQ�
UXDQJ� GL� GHVD� LQL� PDND� GDSDW�
PHPLQLPDONDQ� WHNDQDQ� WHUKDGDS�
HNRVLVWHP�\DQJ�DGD��0DVDODK�VHGLPHQWDVL�
GDQ� HURVL� \DQJ� WHUMDGL� WHUXV� PHQHUXV�
GLDNLEDWNDQ� SHPEXNDDQ� ODKDQ� \DQJ� WLGDN�
PHPSHUKDWLNDQ� NRQWXU� WDQDK�� 'DHUDK�
SHUNHEXQDQ� \DQJ� WHUOHWDN� SDGD� GDHUDK�
EXNLW�PHPEXDW�WLQJNDW�VHGLPHQWDVL�VDQJDW�
WLQJJL�SDGD�PXDUD�VXQJDL��3HQJHPEDQJDQ�
XVDKD� DOWHUQDWLI� VHODLQ� NRSUD� GDQ� FHQJNLK�
GDSDW� GLODNXNDQ� GHQJDQ� FDUD�
SHQJHPEDQJDQ�SHPEXDWDQ�QDWD�GH� FRFR��
$OWHUQDWLI� XVDKD� LQL� GDSDW� GLNHPEDQJNDQ�

PHQJLQJDW� SRWHQVL� NHODSD� \DQJ� DGD� GL
GHVD� LQL� VDQJDW� EHVDU� GLEDQGLQJNDQ�
NRPRGLWL� ODLQ��8VDKD� LQL� WLGDN�PHPHUOXNDQ�
PRGDO� \DQJ� EHVDU� GDQ� SHPDVDUDQQ\D�
PXGDK�XQWXN�GLODNXNDQ��%DKDQ�GDVDU�GDUL�
SHPEXDWDQ� QDWD� GH� FRFR DGDODK� DLU�
NHODSD�� .DUHQD� NHWHUEDWDVDQ� LQIRUPDVL�
GDQ� WHNQRORJL� VDPSDL� VDDW� LQL� DLU� NHODSD�
EHOXP� GLJXQDNDQ� GDQ� KDQ\D� PHQMDGL�
OLPEDK� GDUL� SHPEXDWDQ� NRSUD�� 6HODLQ� LWX�
SHQJHPEDQJDQ� SHPEXDWDQ� 9LUJLQ�
&RFRQXW�2LO �9&2��GLGHVD�LQL�PDVLK�EHOXP�
WHUOLKDW� SDGDKDO� SURGXN� LQL� PHQMDGL�
NRQVXPVL� PDV\DUDNDW� GXQLD� VHEDJDL�
VXSOHPHQ� PDNDQDQ�� +DUJDQ\D� \DQJ�
PDKDO� PHPEXDW� EHEHUDSD� WHPSDW� GL�
,QGRQHVL� WHODK� PHPXODL� XQWXN�
PHQJHPEDQJNDQ�SURGXN� LQL��%DKDQ�GDVDU�
GDUL� SHPEXDWDQ� 9&2� LQL� DGDODK� EXDK�
NHODSD�� 3HQJHPEDQJDQ� EHEHUDSD�
DOWHUQDWLI� XVDKD� XQWXN� SHQJHPEDQJDQ�
GLHVHNWRU�SHUNHEXQDQ� LQL� WHQWXQ\D�GHQJDQ�
PHPSHUKDWLNDQ� EHEHUDSD� NULWHULD� GDODP�
SHODNVDQDDQQ\D�� .HJLWDWDQ� LQL� KDUXV�
PDPSX� PHPLQLPDONDQ� GDPSDN� WHUKDGDS�
HNRVLVWHP� GDQ� VXPEHUGD\D� DODP� \DQJ�
DGD� VHUWD� PDPSX� PHQLQJNDWNDQ� WDUDI�
KLGXS� PDV\DUDNDW� \DQJ� DGD� GL� 'HVD�
%ORQJNR�

%HEHUDSD� XVDKD� DOWHUQDWLI�
SHQJHPEDQJDQ�SRWHQVL� \DQJ�DGD�GL� GHVD�
LQL� GLKDUDSNDQ� GDSDW� PHPEHULNDQ�
NHXQWXQJDQ� EDJL� PDV\DUDNDW� 'HVD�
%ORQJNR�� 6HFDUD� WLGDN� ODQJVXQJ� KDO� LQL�
GDSDW� PHQJXUDQJL� WHNDQDQ� ODQJVXQJ�
WHUKDGDS� HNRVLVWHP� PDQJURYH��
3HQLQJNDWDQ� NHVHMDKWHUDDQ� GLLNXWL� GHQJDQ�
SHQJXUDQJDQ� DQJND� NHPLVNLQDQ� VHUWD�
PHQLQJNDWQ\D� WLQJNDW� SHQGLGLNDQ� PHQMDGL�
WXMXDQ� MDQJND� SDQMDQJ� GDUL� DOWHUQDWLI�
XVDKD�XVDKD�LQL��
3HQHJDNDQ�+XNXP�GDQ�.HOHPEDJDDQ

3HOLEDWDQ� VHOXUXK� PDV\DUDNDW�
GLKDUDSNDQ� GDSDW� PHQJXUDQJL� DGDQ\D�
NHFHPEXUXDQ� VRVLDO� GLNDODQJDQ�
PDV\DUDNDW� GDQ� SHQHUDSDQ� VHPXD�
NHELMDNDQ� \DQJ� GLVHSDNDWL� WLGDN�
PHQLPEXONDQ� DGDQ\D� SHUEHGDDQ�SHUVHSVL�
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GDQ� NRQIOLN� GL� PDV\DUDNDW�� 'DVDU�
SHUWLPEDQJDQ� GDUL� SHPEXDWDQ� SHUDWXUDQ�
GHVD� GLGDVDUL� SDGD� EHEHUDSD� XQGDQJ�
XQGDQJ� \DQJ� DGD� VHSHUWL� XQGDQJ�XQGDQJ�
SHQJHORODDQ� ZLOD\DK� SHVLVLU� GDQ� SXODX�
SXODX NHFLO� �88� 1R���� 7DKXQ� �������
XQGDQJ�XQGDQJ� WHQWDQJ� SHQDWDDQ� UXDQJ�
�88� 1R���� 7DKLQ� ������� XQGDQJ�XQGDQJ�
NHKXWDQDQ�� GDQ�XQGDQJ�XQGDQJ� ODLQ� \DQJ�
GLUDVDNDQ� UHOHYDQ� XQWXN� GLMDGLNDQ� GDVDU�
SHUWLPEDQJDQ�SHPEXDWDQ�SHUDWXUDQ�GHVD��
3HUDWXUDQ� LQL� PHPSXQ\DL� WXMXDQ� XQWXN�
PHQJXUDQJL� WHNDQDQ� WHUKDGDS� VHOXUXK�
VXPEHUGD\D�DODP�\DQJ�DGD�GLSHVLVLU�'HVD�
%ORQJNR� NKXVXVQ\D� HNRVLVWHP� PDQJURYH��
0HUHYLVL� � SHUDWXUDQ� GHVD� \DQJ� PHQJDWXU�
WHQWDQJ� SHPDQIDDWDQ� VXPEHUGD\D�
HNRVLVWHP� PDQJURYH� \DQJ� OHVWDUL� GDQ�
EHNHODQMXWDQ� DGDODK� VXDWX� ODQJNDK ELMDN�
GDODP� KDO� SHQHJDNDQ� KXNXP� GDQ�
SHQJXDWDQ�NHOHPEDJDDQ��+DO� LQL�GLGXNXQJ�
ROHK� DGDQ\D� NHZHQDQJDQ� GHVD� GDODP�
PHPEXDW� SHUDWXUDQ� GHVD� PHODOXL� UDSDW�
GHVD�\DQJ�PHOLEDWNDQ�VHOXUXK�PDV\DUDNDW

3HUOLQGXQJDQ�'DQ�3HOHVWDULDQ�
6XPEHUGD\D�$ODP

3HOHVWDULDQ� HNRVLVWHP� PDQJURYH�
WLGDN� WHUOHSDV� GDUL� SDUWLVLSDVL� PDV\DUDNDW�
XQWXN� LNXW� GDODP� VHWLDS� NHJLDWDQ� \DQJ��
WHODK� GLSURJUDPNDQ�� 5HKDELOLWDVL� NDZDVDQ�
PDQJURYH� \DQJ� DGDODK� EDJLDQ� GDUL� WDKDS�
SHUHQFDQDDQ� GDODP� SHQJHORODDQ� '3/�
PHQMDGL� EDJLDQ� SHQWLQJ� \DQJ� WLGDN�
WHUSLVDKNDQ�GDUL� SHQJHORODDQ� VXPEHUGD\D�
DODP� GHVD� LQL�� 3HODNVDQDDQ� UHKDELOLWDVL�
PDQJRYH� KDUXV� PHOLEDWNDQ� VHOXUXK�
PDV\DUDNDW� \DQJ� DGD� GL� 'HVD� %ORQJNR��
3HQWLQJQ\D� SHQJHWDKXDQ� WHQWDQJ� FDUD�
SHQDQDPDQ� PDQJURYH� \DQJ� EDLN� XQWXN�
PHQJKLQGDUL�NHJDJDODQ�GDODP�SHQDQDPDQ�
GLODNXNDQ� GHQJDQ� FDUD� SHPEHODMDUDQ�
EHUVDPD�VHOXUXK�PDV\DUDNDW�WHQWDQJ�FDUD�
SHQDQDPDQ�� SHPLOLKDQ� ELELW�� SHQHQWXDQ�
ORNDVL� VDPSDL� SDGD� SHPHOLKDUDDQ�
PDQJURYH��

(YDOXDVL�GDQ�SHQJDZDVDQ�WHUKDGDS�
VHPXD� SURJUDP� VHUWD� UHQFDQD� NHJLDWDQ�
SHQJHORODDQ� VXPEHUGD\D� SHVLVLU� DGDODK�

EDJLDQ�SHQWLQJ� \DQJ�KDUXV�GLODNXNDQ��+DO�
LQL� XQWXN� � PHQLODL� VHEHUDSD� MDXK
NHEHUKDVLODQ� VXDWX� SURJUDP� \DQJ�
GLMDODQNDQ� XQWXN� PHQJXUDQJL� NHUXVDNDQ�
HNRVLVWHP� SDGD� XPXPQ\D� GDQ�PDQJURYH�
NKXVXVQ\D�� 6HODK� VDWX� NHOHPDKDQ� SDGD�
'3/� %ORQJNR� DGDODK� NXUDQJQ\D� HYDOXDVL�
WHUKDGDS� VHPXD� SURJUDP� \DQJ� WHODK�
GLEXDW�VHODPD�LQL��.HGHSDQQ\D�GLKDUDSNDQ
VHPXD� SURJUDP� \DQJ� DNDQ� GLMDODQNDQ�
DNDQ� GLHYDOXDVL� VHFDUD� EHUNDOD�� (YDOXDVL�
LQL� DNDQ� PHPEHULNDQ� JDPEDUDQ� WHQWDQJ�
VHMDXK� PDQD� SURJUDP� LQL� PHPEHULNDQ�
GDPSDN� WHUKDGDS� PDV\DUDNDW� VHEDJDL�
SHODNVDQD� SURJUDP� GDQ� HNRVLVWHP�
PDQJURYH�VHEDJDL�REMHN�\DQJ�GLOHVWDULNDQ�

.(6,038/$1
%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� VHUWD�

SHPEDKDVDQ� \DQJ� WHODK� GLEXDW�� PDND�
GDSDW�GLDPELO�NHVLPSXODQ�VHEDJDL�EHULNXW��
�� .HUXVDNDQ� HNRVLVWHP� PDQJURYH�

GLDNLEDWNDQ� ROHK� SHPDQIDDWDQ� \DQJ�
EHUVLIDW� GHVWUXNWLI� WHUKDGDS�
VXPEHUGD\D� \DQJ� DGD�� +DO� LQL�
EHUGDPSDN� SDGD� DEUDVL�� VHGLPHQWDVL��
GDQ� LQWUXVL�DLU� ODXW� � VHUWD�PHQXUXQQ\D�
MXPODK� IDXQD� SDGD� HNRVLVWHP�
PDQJURYH�

�� .RQGLVL� ILVLN� GDQ� NLPLD� SHUDLUDQ� SDGD�
HNRVLVWHP�PDQJURYH�GL�'HVD�%ORQJNR�
PDVLK� GDODP� NHDGDDQ� \DQJ� EDLN��
VHKLQJJD� SHPXOLKDQQ\D� PDVLK� GDSDW�
GLODNXNDQ� GHQJDQ� FDUD� PHQJXUDQJL�
WHNDQDQ�WHUKDGDS�HNRVLVWHP�

�� 0DVLK� NXUDQJQ\D� SHPDKDPDQ�
PDV\DUDNDW� WHUKDGDS� HNRVLVWHP�
PDQJURYH� GDQ� EHEHUDSD� NDUDNWHULVWLN�
PDV\DUDNDW� VHSHUWL� UHQGDKQ\D�
SHQGDSDWDQ� GDQ� SHQGLGLNDQ� VHUWD�
WLQJNDW� SDUWLVLSDVL�� PHPEXDW�
SHPDQIDDWDQ� \DQJ� EHUVLIDW� PHUXVDN�
WHUKDGDS� HNRVLVWHP� PDQJURYH� WLGDN�
GDSDW�GLKLQGDUL�

�� 3HQHJDNDQ� KXNXP� GDQ� SHQJXDWDQ�
NHOHPEDJDDQ�DGDODK�VDODK�VDWX�XSD\D�
XQWXN� PHQJHOROD� VXPEHUGD\D� GL�
SHVLVLU� 'HVD� %ORQJNR�� 0HUHYLVL�
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SHUDWXUDQ� \DQJ� WHODK� GL� EXDW� XQWXN�
'3/� GLKDUDSNDQ� GDSDW� PHOLQGXQJL�
VXPEHUGD\D� \DQJ� DGD�� WDQSD�
PHQJHVDPSLQJNDQ� XSD\D�
SHQJHPEDQJDQ� WHUKDGDS�VXPEHUGD\D�
PDQXVLD� GDQ� SRWHQVL� \DQJ� DGD� GL�
'HVD�%ORQJNR�

'$)7$5�3867$.$
$NVRUQNRDH� 6�� ������ (FRORJ\� DQG�

0DQDJHPHQW� RI� 0DQJURYH�� 7KH�
,8&1� :HWODQGV� 3URJUDPPH��
%DQJNRN��7KDLODQG

$ORQJL� '0�� 7URWW� /$�� :DWWD\DNRUQ� *��
&ORXJK� )�� ������ %HORZ�*URXQG�
1LWURJHQ�&\FOLQJ�,Q�5HODWLRQ�WR�1HW�
&DQRS\� 3URGXFWLRQ� LQ� 0DQJURYH�
)RUHVWV� 2I� 6RXWKHUQ� 7KDLODQG��
0DULQH�%LRORJ\ ��������±����

%DUNH\� 5�� ������ 0DQJURYH� 6XODZHVL�
6HODWDQ��6WUXNWXU��)XQJVL��'DQ�/DMX�
'HJUDGDVL��� 3URVLGLQJ� 6HPLQDU�
.HWHUSDGXDQ� $QWDUD� .RQVHUYDVL�
GDQ� WDWD� *XQD� /DKDQ� %DVDK� GL�
6XODZHVL� 6HODWDQ�� /,3,�3HPGD�
6XODZHVL�6HODWDQ�

%HQJHQ� '*�� � ����D�� � 3HQJHQDODQ� GDQ�
3HQJHORODDQ� (NRVLVWHP� 0DQJURYH���
3XVDW� .DMLDQ� 6XPEHUGD\D� 3HVLVLU�
GDQ�/DXWDQ�� ,3%���%RJRU��

%HQJHQ� '*�� ����E�� 6LQRSVLV�� (NRVLVWHP�
GDQ�6XPEHUGD\D�$ODP�3HVLVLU�GDQ�
/DXW�6HUWD�3ULQVLS�3HQJHORODDQQ\D��
3XVDW� .DMLDQ� 6XPEHUGD\D� 3HVLVLU�
GDQ�/DXWDQ�� ,3%��%RJRU

%LUG�(&)��������&RDVW�$QG�,QWURGXFWLRQ�7R�
6\VWLPDWLF�*HRPRUSKRORJ\��9RO� ,9��
0DVVDFKXVHWWHV� ,QVWLWXWH� RI�
7HFKQRORJ\�� &DPEULGJH��
0DVVDFKXVHWWHV��3S������

'DKXUL� 5�� 5DLV� -��*LQWLQJ� 63�� 6LWHSX�0-��
������ 3HQJHORODDQ� 6XPEHUGD\D�
:LOD\DK�3HVLVLU�GDQ�/DXWDQ�6HFDUD�
7HUSDGX�� 37� 3UDGQ\D� 3DUDPLWKD��
-DNDUWD�

'DKXUL� 5�� ������ .HDQHNDUDJDPDQ� +D\DWL�
/DXW�� $VHW� 3HPEDQJXQDQ�

%HUNHODQMXWDQ� ,QGRQHVLD�� 37�
*UDPHGLD�3XVWDND�8WDPD��-DNDUWD�

(QJOLVK�6��:LONLQVRQ�&��%DNHU�9� �HGLWRUV����
������ �6XUYH\�0DQXDO�)RU�7URSLFDO�
0DULQH� 5HVRXUFHV�� $XVWUDOLDQ�
,QVWLWXWH� RI� 0DULQH� 6FLHQFH���
7RZQVYLOOH�

>)$2@� )RRG� $JULFXOWXUH� 2UJDQL]DWLRQ��
������ � 0DQJURYH� )RUHVW�
0DQDJHPHQW� *XLGHOLQHV�� � )$2�
)RUHVWU\�3DSHU������5RPH�

*XQDUWR�� ������ .RQVHUYDVL� 0DQJURYH�
6HEDJDL� 3HQGXNXQJ� 6XPEHU�
+D\DWL� 3HULNDQDQ� 3DQWDL�� -XUQDO�
/LWEDQJ� 3HUWDQLDQ� ����±��6XODZHVL�
6HODWDQ�

*RSDO�%��&KDXFKDQ�0�� ������%LRGLYHUVLW\�
DQG� LWV� FRQVHUYDWLRQ� LQ� WKH�
6XQGDUEDQ� 0DQJURYH� (FRV\VWHP��
$TXDWLF�6FLHQFHV ������������

*UDVVR� 0� ������� (FRORJLFDO±(FRQRPLF�
0RGHO�IRU�2SWLPDO�0DQJURYH�7UDGH�
2II� %HWZHHQ� )RUHVWU\� DQG� )LVKHU\�
3URGXFWLRQ�� &RPSDULQJ� D� '\QDPLF�
2SWLPL]DWLRQ� DQG� D� 6LPXODWLRQ
0RGHO�� (FRORJLFDO� 0RGHOOLQJ �����
���±�����

+ROPHU� 0�� 2OVHQ� $%�� ������ 5ROH� RI�
GHFRPSRVLWLRQ� RI� PDQJURYH� DQG�
VHDJUDVV� GHWULWXV� LQ� VHGLPHQW�
FDUERQ� DQG� QLWURJHQ� F\FOLQJ� LQ� D�
WURSLFDO�PDQJURYH�IRUHVW��0DU��(FRO��
3URJ��6HU���������±����

,Q� <RXQJ� :DQJ�� ������ 0DQDJHPDQW� RI�
5XUDO� &KDQJH� LQ� .RUHD�� 8QLYHUVLW\
3UHVV��6HRXO�������

.DVPLGL�0��5DWX�$��$UPDGD�(��0LQWDKDUL�-��
0DOLDVDU�,��<DQLV�'��/XPRORV�)��GDQ�
0DQJDPSH� 1�� ����D�� 3URILO�
6XPEHUGD\D�:LOD\DK�3HVLVLU�'HVD�
%ORQJNR�� .HFDPDWDQ�
7HQJD�.DEXSDWHQ� 0LQDKDVD��
6XODZHVL� 8WDUD�� 3UR\HN� 3HVLVLU��
8QLYHUVLW\�RI�5KRGH�,VODQG��&RDVWDO�
5HVRXUFHV� &HQWHU�� 1DUDJDQVHWWW��
5KRGH�,VODQG��86$�����SS�

.DVPLGL�0��5DWX�$��$UPDGD�(��0LQWDKDUL�-��
0DOLDVDU�,��<DQLV�'��/XPRORV�)��GDQ�
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0DQJDPSH� 1�� .DSHQD� 3�� GDQ�
0RQJNRO� 0�� ����E�� 5HQFDQD�
3HQJHORODDQ� 'DHUDK� 3HUOLQGXQJDQ�
/DXW� GDQ� 3HPEDQJXQDQ�
6XPEHUGD\D�:LOD\DK�3HVLVLU�'HVD�
%ORQJNR� .HFDPDWDQ� 7HQJD��
.DEXSDWHQ� 0LQDKDVD�� 6XODZHVL�
8WDUD�� 8QLYHUVLW\� RI� 5KRGH� ,VODQG��
&RDVWDO� 5HVRXUFHV� &HQWHU�� 5KRGH�
,VODQG�� 86$� GDQ� %DSSHGD�
.DEXSDWHQ� 0LQDKDVD�� 6XODZHVL�
8WDUD���,QGRQHVLD�����SS�

.DVPLGL� 0�� ������ 3URVHV� 'DHUDK�
3HUOLQGXQJDQ� /DXW� %HUEDVLV�
0DV\DUDNDW�� 3HQJDODPDQ�
SHQJHORODDQ�6XPEHUGD\D�3HVLVLU�GL�
6XODZHVL� 8WDUD�� &RQWRK� .DVXV�
'DHUDK�3HUOLQGXQJDQ�/DXW�%ORQJNR��
3S�� ������� 3URVLGLQJ� .RQSHUHQVL�
1DVLRQDO� ,,� 3HQJHORODDQ�
6XPEHUGD\D� 3HVLVLU� GDQ� /DXWDQ�
,QGRQHVLD�� 0DNDVDU� ��� � ��� 0HL�
�����.HQQHWK� )'�� ������ )RUHVW�
0DQDJHPHQW� 5HJXODWLRQ� DQG�
9DOXDWLRQ��0F��*UDZ�+LOO� %RRN�&R��
/WG��1HZ�<RUN�

.HQQHWK� )'�� ������ )RUHVW� 0DQDJHPHQW�
5HJXODWLRQ� DQG� 9DOXDWLRQ�� 0F��
*UDZ�+LOO�%RRN�&R�/WG��1HZ�<RUN�

.KD]DOL� 0�� ������ 3RWHQVL�� 3HUDQ�� GDQ�
3HQJHORODDQ� 0DQJURYH�� 6HPLQDU�
GDQ� /RNDNDU\D� 1DVLRQDO�
3HQJHORODDQ� GDQ� 3HPDQIDDWDQ�
3XODX� 1XVD� NDPEDQJDQ� 6HEDJDL�
6LVD�VLVD� +XWDQ� +XMDQ� 'DWDUDQ�
5HQGDK� %HUXSD� (NRVLVWHP�
.HSXODXDQ�GL�(UD�2WRQRPL�'DHUDK��
<RJ\DNDUWD��������0HL������

.LWDPXUD� 6�� $QZDU� $�� &KDQLDJR� $�� � %DED� 6��
������ +DQGERRN� RI� PDQJURYHV� LQ�
,QGRQHVLD��%DOL� -,&$�GDQ�,60(�

.UDPDGLEUDWD� ,�� ������ (NRORJL� +HZDQ��
%LRORJL�� )DNXOWDV� 0,3$�� ,QVWLWXW�
7HNQRORJL�%DQGXQJ��%DQGXQJ�

.UHEV� -&������� (FRORJLFDO�
0HWKRGRORJ\�� +DUSHU� DQG� 5RZ�
3XEOLVKHU��1HZ�<RUN�

.XVHQ� -'�� 5RWLQVXOX� &�� 6LDKDHQLD� $��
6XNPDUD� $�� ������ /DSRUDQ� 'DWD�
'DVDU�6XPEHUGD\D�:LOD\DK�3HVLVLU�
'HD� %ORQJNR�� .DEXSDWHQ�
0LQDKDVD��3URYLQVL�6XODZHVL�8WDUD��
3UR\HN� 3HVLVLU�� 7HFKQLFDO� 5HSRUW�
7(���������� 8QLYHUVLW\� RI� 5KRGH�
,VODQG�� &RDVWDO� 5HVRXUFHV� &HQWHU��
1DUUDJDQVHWW�� 5KRGH� ,VODQG�� 86$��
SS����

.XVXPDVWDQWR� 7�� ������ 5HSRVLVL� 2FHDQ�
3ROLF\� 'DODP� 3HPEDQJXQDQ�
(NRQRPL�,QGRQHVLD�GL�(UD�2WRQRPL�
'DHUDK��'LVDPSDLNDQ�'DODP�2UDVL�
,OPLDK 3HQJXNXKDQ� *XUX� %HVDU�
7HWDS� %LGDQJ� ,OPX� .HELMDNDQ�
(NRQRPL� 3HULNDQDQ� GDQ� .HODXWDQ�
)3,.�,3%��%RJRU�

0DQHPEX� ,�� ������3DUWLVLSDVL�0DV\DUDNDW�
'DODP� 3HQJHORODDQ� 'HUDK�
3HUOLQGXQJDQ� /DXW� GL� 3XODX�
*DQJJD��%DQJND�GDQ�7DOLVH��>WHVLV@��
%RJRU� �� 3URJUDP� 3DVFDVDUMDQD��
,QVWLWXW�3HUWDQLDQ�%RJRU�

1DJHONHUNHQ� ,�� 9DQ� 'HU� 9HOGH� *�� ������
$UH� &DULEEHDQ� 0DQJURYHV�
,PSRUWDQW� )HHGLQJ� *URXQGV� )RU�
-XYHQLOH� 5HHI� )LVK� )URP� $GMDFHQW�
6HDJUDVV� %HGV�� 0DU�� (FRO�� 3URJ��
6HU����������±����

1D]LOL� 0�� ������ 6WUDWHJL� 3HQJHORODDQ�
(NRVLVWHP� 0DQJURYH� %HUEDVLV�
3DUWLVLSDVL�0DV\DUDNDW�GL�.DZDVDQ�
7HOXN� 3DQJSDQJ�%DQ\XZDQJL��
>WHVLV@�� %RJRU� �� 3URJUDP�
3DVFDVDUMDQD�� ,QVWLWXW� 3HUWDQLDQ�
%RJRU�

1RRU� <5�� � .KD]DOL� 0�� 6XU\DGLSXWUD� ,11��
������ 3DQGXDQ� 3HQJHQDODQ�
0DQJURYH� ,QGRQHVLD�� 3.$�:,�,3��
%RJRU��

2GXP�(�� ������)XQGDPHQWDOV� RI� HFRORJ\��
�UG� HG�� :�%�� 6DXQGHUV��
3KLODGHOSKLD��

3HOOH�:��������6WXGL�*HRPRUIRORJL�3DQWDL�
'DHUDK�3HUOLQGXQJDQ�/DXW�GL�'HVD�
%ORQJNR >VNULSVL@�� 0DQDGR� ��
)DNXOWDV� 3HULNDQDQ� GDQ� ,OPX�
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.HODXWDQ�� 8QLYHUVLWDV� 6DP�
5DWXODQJL��

3RJDOLQ�1/��������.RQGLVL�6RVLDO�(NRQRPL�
'DQ�/LQJNXQJDQ�+LGXS�0DV\DUDNDW�
'L� 'HVD� %ORQJNR� .HFDPDWDQ�
7HQJD� .DEXSDWHQ� 0LQDKDVD��
>VNULSVL@� 0DQDGR�� )DNXOWDV�
3HULNDQDQ� GDQ� ,OPX� .HODXWDQ��
8QLYHUVLWDV�6DP�5DWXODQJL��

>33*.@� 3XVDW� 3HQJHPEDQJDQ� *HRORJL�
.HODXWDQ�� ������ 6XUYHL� 7HPDWLN�
.HODXWDQ�7HULQWHJUDVL��,QYHQWDULVDVL�
6XPEHUGD\D�*HRORJL�GDQ�*HRILVLND�
.HODXWDQ� GL� .DZDVDQ� 0&0$�
0DQDGR� GDQ�6HNLWDUQ\D�� %DQGXQJ��
����KDO�

5HVRVRHGDUPR� 56�� .DUWDZLQDWD� .��
6RHJLDUWR� $�� ������ 3HQJDQWDU�
(NRORJL�� &�9�� 5HPDGMD� .DU\D��
&HWDNDQ�,��%DQGXQJ�

6RHULDWPDGMD�� 5�(��� ������ ,OPX�
/LQJNXQJDQ�� %LRORJL�� )DNXOWDV�
0,3$�� ,QVWLWXW� 7HNQRORJL� %DQGXQJ��
%DQGXQJ

6FKDGXZ� -�� ������ 3URILO� 'HVD� .HOXUDKDQ�
0DQDGR� 7XD� 'XD�� .HFDPDWDQ�
%XQDNHQ�� .RWD� 0DQDGR�� 3URYLQVL�
6XODZHVL� 8WDUD� >ODSRUDQ� SUDNWHN�
NHUMD� ODSDQJ@�� 0DQDGR� �� )DNXOWDV�
3HULNDQDQ� GDQ� ,OPX� .HODXWDQ��
8QLYHUVLWDV�6DP�5DWXODQJL�

6NLOOHWHU�*�$�GDQ�:DUUHQ�6��������(IIHFWV�
2I� +DELWDW� 0RGLILFDWLRQ� ,Q�
0DQJURYHV� 2Q� 7KH� 6WUXFWXUH� 2I�
0ROOXVF� $QG� &UDE� $VVHPEODJHV��
(OVHYLHU�����������±���

6SLW]HU�3�0��0DWWLOD�-��+HFN�-U�.�/��������
7KH�HIIHFWV�RI�YHJHWDWLRQ�GHQVLW\�RQ�
WKH�UHODWLYH�JURZWK�UDWHV�RI�MXYHQLOH�
SLQILVK�� /DJRGRQ� UKRPERLGHV
�OLQQHDXV��� LQ� ELJ� /DJRRQ�� IORULGD��
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