
ϯϯ

-�,�0�.�,�Ň9RO��,,�_�(G��Ň-XOL�'HVHPEHU�����

7LQMDXDQ
3XVWDND

$%675$.

3HUPDVDODKDQ� \DQJ� KDUXV� GLKDGDSL� WHUNDLW� JDJDO� JLQMDO� NURQLN� �**.� WLGDN� KDQ\D� SUHYDOHQVL� \DQJ�
WLQJJL�� WHWDSL� MXJD� HIHNWLYLWDV� GDQ� HIHN� VDPSLQJ� SHQJREDWDQ VHUWD� ELD\D� SHQJREDWDQ� \DQJ� PDVLK�
VDQJDW� PDKDO� 6WXGL� VHEHOXPQ\D�PHQXQMXNNDQ� EDKZD8PELOLFDO� &RUG�6WHP�&HOOV �8&�06&V�� VHUWD�
LQWHUDNVLQ\D�GHQJDQ�75$������VHEDJDL�PDUNHUVWHP�FHOO SDGD�JLQMDO�\DQJ�UXVDN GDSDW�PHQMDGL�VROXVL�
DOWHUQDWLI�8&�06&V�PHUXSDNDQ�VHO�PXOWLSRWHQ� \DQJ�EHUDVDO�GDUL� SODVHQWD�ED\L� \DQJ�EDUX�GLODKLUNDQ
VHKLQJJD�SHQJJXQDDQ�VWHP�FHOO LQL� OHELK�DPDQ�GDQ� MDXK�GDUL� SHUPDVDODKDQ�HWLV��3DGD�DSOLNDVLQ\D��
VWHP�FHOO GLLQMHNVLNDQ�NH�GDODP�NDSVXO�JLQMDO�SDVLHQ�**.�VHEDQ\DN�������MXWD�VHO�NJ%%��6LWRNLQ�\DQJ�
GLNHOXDUNDQ� ROHK� VHO�VHO� JLQMDO� \DQJ� UXVDN� PHQJXQGDQJ� VWHP� FHOO EHUDNXPXODVL� GL� WHPSDW� \DQJ�
PHQJDODPL�NHUXVDNDQ��'L� ODLQ�VLVL�� VHO�VHO�JLQMDO� \DQJ� UXVDN� MXJD�PHQJHNVSUHVLNDQ�75$������XQWXN�
NHPXGLDQ� GLNHQDOL� ROHK� VWHP� FHOO VHKLQJJD� VWHP� FHOO PDPSX� PHQMDODQNDQ� IXQJVL� UHSDLU� V\VWHP
GHQJDQ� EDLN�� 0HNDQLVPH� SHUEDLNDQ� VHO� JLQMDO� WHUEDJL� PHQMDGL� GXD� MDOXU�� \DLWX� MDOXU� SDUDNULQ� GDQ�
HQGRNULQ� \DQJ� PDPSX� PHPSHQJDUXKL� GHGLIHUHQVLDVL� GDQ� UHJHQHUDVL� VHO� QHIURQ�'HQJDQ� PHOLKDW�
NHXQWXQJDQ�NHXQWXQJDQ� \DQJ� GLPLOLNL� 8&�06&V�PHPEXDW� VHO� LQL� EHUSRWHQVL� XQWXN� GLMDGLNDQ� VROXVL�
DOWHUQDWLI�WHUDSL�\DQJ�OHELK�EDLN�EDJL�**.��1DPXQ� XQWXN�PHQGXNXQJ�KDO�WHUVHEXW�SHUOX�DGDQ\D�SXVDW�
SHQJHPEDQJDQ� GDQ� SHPHOLKDUDDQ� VWHP� FHOO GL� ,QGRQHVLD�� VHUWD� SXEOLNDVL� NHSDGD�PDV\DUDNDW� OXDV�
PHQJHQDL�SRWHQVL�VWHP�FHOO GDODP PHQJDWDVL�**.��

.DWD�NXQFL� **.��8&�06&V��75$�������SODVHQWD

$%675$&7

&KURQLF� 5HQDO� )DLOXUH� �&5)�� UHODWHG� SUREOHP� ZDV� QRW� RQO\� &5)� KLJK� SUHYDOHQFH�� EXW� DOVR� WKH�
HIIHFWLYHQHVV� DQG� H[SHQVLYH� WUHDWPHQW� 3UHYLRXV� VWXG\� IRXQG� WKDW� WKH &5)�8PELOLFDO &RUG 6WHP�
&HOOV �8&�06&V� FDQ� EH� DQ� DOWHUQDWLYH VROXWLRQV WR VROYH SUREOHPV E\� XVLQJ� DQG WDNH� DGYDQWDJH� RI
LW¶V� LQWHUDFWLRQ ZLWK� WKH 75$������ DV� D� PDUNHU RI� VWHP FHOOV LQ GDPDJHG NLGQH\V� 8&�06&V� DUH�
PXOWLSRWHQW� FHOOV� GHULYHG� IURP� WKH� SODFHQWD� RI� QHZERUQV� ,W PDNHVXVH� RI VWHP� FHOOV LV�
VDIHU DQG DORW RI HWKLFDO LVVXHV� ,QWKH DSSOLFDWLRQ� VWHP� FHOOV� LQMHFWHG LQWR� WKH NLGQH\ FDSVXOH RI�
SDWLHQWV &5) DV� PXFK� DV� ������ PLOOLRQ FHOOV�NJ%:� &\WRNLQHV UHOHDVHG� E\ FHOOV� RI WKH�
NLGQH\ LV GDPDJHG LQYLWLQJ VWHP� FHOO WR DFFXPXODWH LQ SODFHV WKDW� ZHUH� GDPDJHG�2Q� WKH� RWKHU KDQG��
WKH�FHOOV RI�GDPDJHG NLGQH\V DOVR H[SUHVV 75$����� WR� WKHQ�EH UHFRJQL]HG E\� WKH VWHP�FHOOV VR� WKDW�
WKH VWHPFHOO V\VWHP FDSDEOH� RI UXQQLQJ� WKH UHSDLU IXQFWLRQ SURSHUO\� 5HQDO FHOO UHSDLU�
PHFKDQLVP LVGLYLGHG LQWR� WZR� SDWKV� QDPHO\ SDUDFULQH DQG HQGRFULQH SDWKZD\V WKDW� FDQ LQIOXHQFH�
WKH GH�GLIIHUHQWLDWLRQ DQG FHOO UHJHQHUDWLRQ� RI WKH� QHSKURQ� %\� ORRNLQJ� DW WKH� DGYDQWDJHV�
SRVVHVVHG E\� WKH 8&�06&V PDNH WKHVH FHOOV KDYH� WKH� SRWHQWLDO� WR VHUYH� DV� D�
WKHUDSHXWLF DOWHUQDWLYH VROXWLRQ LV� EHWWHU� IRU &5)� +RZHYHU� LW� LV QHFHVVDU\ WR� VXSSRUW�
WKH GHYHORSPHQW DQG PDLQWHQDQFH� RI WKH FHQWHU� RI VWHP� FHOOV LQ� ,QGRQHVLD� DQG SXEOLFDWLRQV WR� WKH�
JHQHUDO�SXEOLF DERXW�WKH SRWHQWLDO�RI�VWHP�FHOOV IRU�RYHUFRPLQJ&5)�SUREOHPV�

.H\ZRUGV�&5)��8&�06&V��75$�������SODFHQWD
'LSUHVHQWDVLNDQ� SDGD� )LQDO� /RPED� .DU\D� 7XOLV� ,OPLDK� +DVDQXGLQ� 6FLHQWLILF� )DLU ����� GL� )DNXOWDV�
.HGRNWHUDQ�8QLYHUVLWDV�+DVDQXGLQ

3(1'$+8/8$1

*DJDO� *LQMDO� .URQLN� �**.�� DGDODK�

SHUNHPEDQJDQ�JDJDO�JLQMDO�\DQJ�SURJUHVLI�GDQ�

ODPEDW� �ELDVDQ\D� EHUODQJVXQJ� EHEHUDSD�

WDKXQ����� **.�PHUXSDNDQ�PDVDODK�NHVHKDWDQ�

NDUHQD�PHOLKDW�KDVLO� GDUL�6XUYHL 3HUKLPSXQDQ�

1HIURORJL� ,QGRQHVLD�PHQXQMXNNDQ��������GDUL�

SRSXODVL� ���� MXWD� SHQGXGXN�� PHQJDODPL�

80%,/,&$/� &25'�0(6(1&+<0$/� 67(0� &(//6� �8&�
06&6�� '$1 67(0� &(//�0$5.(5� 75$������,17(5$.6,�
6(/8/(5� 6(/� 08/7,327(1� '$/$0� 0(1*$7$6,�
*$*$/�*,1-$/�.521,.

5L\DQ�6RSL\DQ� +DLID�$XULDQD�6DJLWD�3XWUL��5LGR�0DXODQD
)DNXOWDV�.HGRNWHUDQ GDQ�.HVHKDWDQ 8QLYHUVLWDV 0XKDPPDGL\DK�-DNDUWD
.RUHVSRQGHQVL��ULGRPDXODQD��#JPDLO�FRP
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SHQXUXQDQ� IXQJVL� JLQMDO�� VHGDQJNDQ� SDGD�

WDKXQ������GL�VHOXUXK�GXQLD��WHUGDSDW�����MXWD�

RUDQJ� PHQMDODQL� GLDOLVLV� NURQLN�� 6HODLQ� LWX��

MXPODK� SHQGHULWD� **.WHUXV� PHQLQJNDW� GDQ�

GLSHUNLUDNDQ� SHUWXPEXKDQQ\D� VHNLWDU� ����

VHWLDS� WDKXQ�� 3HQHOLWLDQ� :+2� �������

PHPSHUNLUDNDQ� GL� ,QGRQHVLD� DNDQ�PHQJDODPL�

SHQLQJNDWDQ� SHQGHULWD� JDJDO� JLQMDO� DQWDUD�

WDKXQ������± �����VHEHVDU�������

7LQJJLQ\DDQJND�SUHYDOHQVL�**.� WLGDN�

GLVHUWDL�GHQJDQ�SHQDWDODNVDQDDQ�\DQJ�HIHNWLI��

6HMDXK� LQL�� WHUDSL� \DQJ� GLWHUDSNDQ� EDJL�

SHQGHULWD� **.� KDQ\D� PHUXSDNDQ� WHUDSL�

NRQVHUYDWLI� EHUXSD�SHQXUXQDQ� WHNDQDQ� GDUDK��

SHQXUXQDQ� SURWHLQXULD�� SHQJJXQDDQ� NDOVLXP�

EORNHU�� SHQXUXQDQ� NDGDU� NROHVWHURO�� WHUDSL�

DQWLSODWHOHW�� PRGLILNDVL� GLHW�� VHUWD� PRGLILNDVL�

JD\D�KLGXS�\DQJ� WHQWXQ\D� WLGDN�VHFDUD� WXQWDV�

PHQJDWDVL� PDVDODK� **.� LQL���� 6HODLQ� LWX��

SHQHUDSDQ� WHUDSL� SHQJJDQWL� JLQMDO� EDJL�

SHQGHULWD� SHQ\DNLW� JLQMDO� NURQLN� SDGD� VWDGLXP�

��EHUXSD�KHPRGLDOLVLV��GLDOLVLV�SHULWRQHDO�� GDQ�

WUDQVSODQWDVL� JLQMDO� \DQJ� VDPSDL� VHNDUDQJ�

PDVLK� WHUEHQWXU� ROHK� EDQ\DN� PDVDODK�

WHUXWDPD�PDVDODK�ELD\D��

6HEDJDL� FRQWRK� GLDOLVLV�� \DQJ

PHPEXWXKNDQ� ELD\D� VHNLWDU� �������� �VHNLWDU�

5S������������� SHU� WDKXQ� GLOXDU� REDW� GDQ�

ELD\D�PHGLV� \DQJ� ODLQ���� $UWLQ\D�EDKZD� WHUDSL�

SHQJJDQWL� JLQMDO� WLGDN� ELVD� GLMDGLNDQ� VHEDJDL�

WHUDSL� XWDPD� \DQJ�PHQMDQMLNDQ� WHUXWDPD� EDJL�

SHQGHULWD� **.� NDODQJDQ� PHQHQJDK� NH�

EDZDK��

%LD\D� EXNDQ� PHUXSDNDQ� PDVDODK�

WHUDSL� SHQJJDQWL� JLQMDO� VDWX�VDWXQ\D� NDUHQD�

HIHN�VDPSLQJ�SHQJJXQDDQ�WHUDSL�LQL�SXQ�VHODOX�

PHPED\DQJL� SDVLHQ� **.�� +HPRGLDOLVLV�

VHQGLUL� PHPLOLNL� HIHN� VDPSLQJ� GL� DQWDUDQ\D�

WHNDQDQ� GDUDK� UHQGDK�� DQHPLD�� NHUDP� RWRW��

GHWDN�MDQWXQJ�WLGDN�WHUDWXU��PXDO��PXQWDK��VDNLW�

NHSDOD�� LQIHNVL��SHPEHNXDQ�GDUDK� �WKURPEXV���

GDQ� XGDUD� GDODP� SHPEXOXK� GDUDK� �HPEROL���

EDKNDQ�GLODSRUNDQ�KHPRGLDOLVLV�EHUPDQLIHVWDVL�

WHUKDGDS� DWHURVNOHURVLV� \DQJ� EHUKXEXQJDQ�

HUDW� GHQJDQ� WLQJNDW�PRUWDOLWDV� GDQ�PRUELGLWDV�

SHQGHULWD� **.��� 2OHK� NDUHQD� LWX�� PXWODN�

GLSHUOXNDQ� VXDWX� WHUDSL� DOWHUQDWLI� ODLQ� \DQJ�

OHELK� EDLN� DJDU� SHUPDVDODKDQ� **.� PDPSX�

GLDWDVL�� 6DODK� VDWX� WHUDSL� DOWHUQDWLI� \DQJ�

PHQMDQMLNDQ�GDODP�WHUDSL�**.�DGDODK�GHQJDQ�

SHQJJXQDDQ� 8PELOLFDO� &RUG� 0HVHQFK\PDO�

6WHP�&HOOV �8&�06&V��GHQJDQ�PHPDQIDDWNDQ�

75$������VHEDJDL�PDUNHU�

6WHP�FHOO VHQGLUL�PHUXSDNDQ�VHO� \DQJ�

EHOXP� WHUVSHVLDOLVDVL� \DQJ� WHUGDSDW� GL� GDODP�

WXEXK� PDQXVLD�� 6HO� LQL� PHPLOLNL� NHPDPSXDQ�

\DQJ� OXDU� ELDVD� GDODP� EHUNHPEDQJ� PHQMDGL�

EHUPDFDP�PDFDP� VHO� ODLQ� GL� GDODP� WXEXK�

PDQXVLD�� 6HODLQ� LWX�� IXQJVL� VLVWHP� SHUEDLNDQ�

�UHSDLU� V\VWHP�� \DQJ� GLPLOLNLQ\D� PHPEXDW�

VWHP�FHOO PDPSX�EHUNHPEDQJ�GDQ�PHPEHODK�

GLUL� VHFDUD� FHSDW� XQWXN� PHQJJDQWLNDQ� VHO�VHO�

\DQJ� WHODK� PDWL� SDGD� RUJDQ�RUJDQ� WXEXK�

PDQXVLD�� 8PELOLFDO� &RUG�0HVHQFK\PDO� 6WHP�

&HOOV �8&�06&V�� DGDODK� MHQLV� VWHP�FHOO \DQJ�

SDOLQJ� PHOLPSDK� GL� DQWDUD� VWHPFHOO ODLQQ\D��

6LIDW�GDUL�VWHP�FHOO \DQJ�EHUDVDO�GDUL�WDOL�SXVDW�

LQL� DGDODK� PXOWLSRWHQW� VWHP� FHOO \DQJ� GDSDW�

EHUNHPEDQJ� PHQMDGL� VHO�VHO� RUJDQ� WXEXK�

PDQXVLD� VHSHUWL� VHO� VDUDI�� VHO� RWRW�� GDQ� VHO�

GDUDK� PHUDK�� 6HODLQ� LWX�� VWHP� FHOO \DQJ�

EHUDVDO� GDUL� WDOL� SXVDW� PHUXSDNDQ� VXPEHU�

KHPDWRSRLHWLF� XPELOLFDO� FRUG�PHVHQFK\PDO�

VWHP� FHOOV �8&�06&V�� \DQJ� SRWHQVLDO� XQWXN�

GLJXQDNDQ� VHEDJDL� WHUDSL� SDGD� EHUEDJDL�

PDFDP�SHQ\DNLW�NKXVXVQ\D�SDGD�**.�

6WXGL� WHUDNKLU� PHQXQMXNNDQ� EDKZD�

06&V� \DQJ� EHUDVDO� GDUL� WDOL� SXVDW� �XPELOLFDO�

FRUG�PHVHQFK\PDO� VWHP� FHOOV� PHPSXQ\DL�

MXPODK� VWHP FHOO \DQJ� SDOLQJ� EDQ\DN� MLND�
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GLEDQGLQJNDQ�GHQJDQ�06&V�\DQJ�EHUDVDO�GDUL�

VXPVXP� WXODQJ� �ERQH� PDUURZ� PHVHQFK\PDO�

VWHP�FHOOV��GDQ�IHWXV��IHWDO�PHVHQFK\PDO�VWHP�

FHOOV��� 6HODLQ� LWX�� 8&�06&V� GDSDW� GLSHUROHK�

VHFDUD� PXGDK� SDGD� WDOL� SXVDW� GDQ� WLGDN�

PHQLPEXONDQ�PDVDODK� HWLN� VHSHUWL� SDGD� VWHP�

FHOO \DQJ� EHUDVDO� GDUL� MDQLQ� �IHWDO� VWHP� FHOO���

3HQJDPELODQ�VWHP�FHOO \DQJ�EHUDVDO�GDUL�%0�

06&V� MXJD� GLQLODL� VDQJDW� VXOLW� GDQ� GDSDW�

PHQJDNLEDWNDQ� FHGHUD� SDGD� VDQJ� GRQRU�

VHSHUWL� LQIHNVL�� 8PELOLFDO� &RUG�0HVHQFK\PDO�

6WHP�&HOOV �8&�06&V��DGDODK�VWHP�FHOO \DQJ�

EHUSRWHQVL� XQWXN� GLMDGLNDQ� WHUDSL� SDGD��

SHQ\DNLW� **. PHQJLQJDW� NHPDPSXDQQ\D�

\DQJ� PXOWLSRWHQ� GDQ� GDSDW� EHUGLIHUHQVLDVL�

PHQMDGL� VHO�VHO� QHIURQ� SDGD� JLQMDO� \DQJ�

EHUJXQD� XQWXN� PHQJREDWL� SHQ\DNLW� **.��

6HODLQ� LWX�� SHQJDPELODQ� 8&�06&V� SDGD� WDOL�

SXVDW� WLGDN� PHQLPEXONDQ� NHUXVDNDQ� VDPD�

VHNDOL� NDUHQD� WDOL� SXVDW� WLGDN� GLEXWXKNDQ� ODJL�

ROHK� ED\L� VHMDN� GLODKLUNDQ� GDQ� VHODPD� LQL� WDOL�

SXVDW�KDQ\D�VHEDJDL�OLPEDK�UXPDK�VDNLW�\DQJ�

WLGDN�GLPDQIDDWNDQ����

%HUGDVDUNDQ� ODWDU� EHODNDQJ� GL� DWDV��

PDND� NDU\D WXOLV� LOPLDK� PHQJHQDL� SRWHQVL�

8PELOLFDO�&RUG�0HVHQFK\PDO�6WHP�&HOOV �8&�

06&V�� VHEDJDL� WHUDSL� SDGD� **. LQL� GLVXVXQ�

GHQJDQ� KDUDSDQ� PDPSX� PHPEHULNDQ� VROXVL�

DNDQ�SHUPDVDODKDQ�**. \DQJ�PDVLK�PHQMDGL�

PDVDODK�NHVHKDWDQ�PDV\DUDNDW�,QGRQHVLD

$1$/,6,6�'$1�6,17(6,6

6WHP�&HOOGDQ�-HQLV�MHQLVQ\D

6WHPFHOO DWDX� VHO� SXQFD� DGDODK� VHO�

\DQJ� EHOXP� WHUVSHVLDOLVDVL� \DQJ� PHPSXQ\DL�

NHPDPSXDQ� OXDU� ELDVD� GDODP� EHUNHPEDQJ�

PHQMDGL� EHUPDFDP�PDFDP VHO� ODLQ� GL� GDODP�

WXEXK� PDQXVLD�6WHP� FHOO EHUIXQJVL� GDODP�

VLVWHP� SHUEDLNDQ� �UHSDLU� V\VWHP�� GL� GDODP�

WXEXK�PDQXVLD��6HO�LQL�GDSDW�EHUNHPEDQJ�GDQ�

PHPEHODK� GLUL� VHFDUD� FHSDW� XQWXN�

PHQJJDQWLNDQ� VHO�VHO� \DQJ� WHODK� PDWL� SDGD�

RUJDQ�RUJDQ�WXEXK�PDQXVLD��6DDW�LQL�VWHP�FHOO

WHODK�EDQ\DN�GLJXQDNDQ�GDQ�GLLVRODVL�ROHK�SDUD�

LOPXZDQ�XQWXN�PHQJREDWL�VXDWX�SHQ\DNLW��6LIDW�

GDUL�VWHP�FHOO WHUVHEXW ELVD�PHQMDGL�SOXULSRWHQ�

DWDX� PXOWLSRWHQ� \DQJ� NHGXDQ\D� VDQJDW�

EHUSRWHQVL�PHQMDGL�VHO�PHVRGHUP��HQGRGHUP��

HNVWRGHUP��GDQ�VHO�VHO�ODLQ�\DQJ�OHELK�VSHVLILN�

6WHP� FHOO VHEHQDUQ\D� EHUMXPODK�

VDQJDW� VHGLNLW� GL� VHWLDS� MDULQJDQ� GDQ� NHWLND�

VDWX� MHQLV�VWHP�FHOO GLDPELO� GDUL� GDODP� WXEXK��

NHPDPSXDQ� PHUHND� XQWXN� EHUSORULIHUDVL�

PHQMDGL� VDQJDW� WHUEDWDV�� 0DND� GDUL� LWX�� SDUD�

LOPXZDQ� PHPEXDW� VXDWX� PHWRGH� \DQJ�

EHUQDPD�VHO�NXOWXU�XQWXN�PHPSHUEDQ\DN�VWHP�

FHOO \DQJ� DNDQ� EHUJXQD� GDODP� PHQJREDWL�

EHUPDFDP�PDFDP� SHQ\DNLW� VHSHUWL� SHQ\DNLW�

MDQWXQJ�� **.�� SHQ\DNLW� VDUDI�� GDQ� GLDEHWHV

PHOLWXV�

6WHP� FHOO GDSDW� GLNODVLILNDVLNDQ�

PHQMDGL� HPSDW� WLSH� EHUGDVDUNDQ� GDUL� WHPSDW�

DVDOQ\D�� GL� DQWDUDQ\D� DGDODK� VWHP� FHOO GDUL�

HPEULR��VWHP�FHOO GDUL� IHWXV��VWHP�FHOO GDUL� WDOL�

SXVDW��XPELOLFDO�FRUG���GDQ�VWHP�FHOO GDUL�RUDQJ�

GHZDVD��DGXOW�����

6WHP�&HOO (PEULR

6WHP� FHOO \DQJ� EHUDVDO� GDUL� HPEULR�

WHUGDSDW�SDGD�LQQHU�FHOO�PDVV �,&0��EODVWRF\VW

GDQ� PHUXSDNDQ� VXPEHU� \DQJ� SRWHQVLDO� GDUL�

VWHP� FHOO \DQJ� EHUVLIDW� SOXULSRWHQ� �K(6&V���

3OXULSRWHQ�VWHP�FHOO \DQJ EHUDVDO� GDUL� HPEULR�

GDSDW�EHUNHPEDQJ�PHQMDGL�EDQ\DN�VHO�VHFDUD�

LQ�YLWUR�

6WHP�&HOO)HWXV

6WHP� FHOO \DQJ� EHUDVDO� GDUL� MDQLQ�

�IHWXV�� DGDODK� VWHP� FHOO \DQJ� SULPLWLI� GDQ�

GLWHPXNDQ� GL� GDODP� RUJDQ� MDQLQ�� 6HO�VHO�

WHUVHEXW� DGDODK� KHPDWRSRLHWLF� VWHP� FHOOV��

QHXUDO� FUHVW� VWHP� FHOOV�� GDQ� SDQFUHDWLF� LVOHW�
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SURJHQLWRU� \DQJ� � WHODK� GL� LVRODVL� GDUL� SDVLHQ�

DERUWXV����6HODLQ� LWX�� SDGD� RWDN� MDQLQ� � MXJD�

GLWHPXNDQ� VWHP� FHOO \DQJ EHUGLIHUHQVLDVL�

PHQMDGL�VHO�VHO�QHXURQ�GDQ�JOLDO�

6WHP�&HOO7DOL�3XVDW

6LIDW� GDUL� VWHP� FHOO \DQJ� EHUDVDO� GDUL�

WDOL�SXVDW�LQL�DGDODK�PXOWLSRWHQW�VWHP�FHOO \DQJ�

GDSDW� EHUNHPEDQJ� PHQMDGL� VHO�VHO� RUJDQ�

WXEXK�PDQXVLD�VHSHUWL� VHO� VDUDI�� VHO� RWRW�� GDQ�

VHO� GDUDK� PHUDK�� 6HODLQ� LWX�� VWHP� FHOO \DQJ�

EHUDVDO GDUL� WDOL� SXVDW� PHUXSDNDQ� VXPEHU�

KHPDWRSRLHWLF� XPELOLFDO� FRUG�PHVHQFK\PDO�

VWHP� FHOOV �8&�06&V�� \DQJ� SRWHQVLDO� XQWXN�

GLJXQDNDQ� VHEDJDL� WHUDSL� SDGD� EHUEDJDL�

PDFDP� SHQ\DNLW�� 7DOL� SXVDW� PHUXSDNDQ�

VXPEHU� VWHP� FHOO� \DQJ� VDQJDW� SRWHQVLDO��

3ODVHQWD� VHQGLUL� EHUSHUDQ� VHEDJDL� SDUX�� KDWL��

GDQ�JLQMDO�SDGD�MDQLQ�GL�GDODP�NDQGXQJDQ����

6WHP�&HOO 'HZDVD

0D\RULWDV� VWHP� FHOO SDGD� RUDQJ�

GHZDVD�DGDODK KHPDWRSRLHWLF�VWHP�FHOO \DQJ�

EHUDUWL� VWHP� FHOO WHUVHEXW� PHUXSDNDQ EHQWXN�

DZDO� GDUL� SHPEHQWXNDQ� � VHPXD� WLSH� VHO�VHO�

GDUDK� GL� GDODP� WXEXK� PDQXVLD����� 6XPEHU�

DGXOW� VWHP� FHOO DGDODK� GDUL� VXPVXP� WXODQJ��

GDUDK� SHULIHU�� VHO� RWDN�� RWRW� UDQJND�� GDQ�

MDQWXQJ��

6WHP�&HOOV�0HVHQNLPDO��06&V�

0HVHQFK\PDO� VWHP� FHOOV �06&V��

PHUXSDNDQ� VWHP� FHOO \DQJ EHUDVDO� GDUL� ERQH�

PDUURZ� VWURPD GDQ� WHUPDVXN� NH� GDODP�

NHORPSRN�QRQ�KHPDWRSRLHWLF�VWHP�FHOO��6HODLQ�

LWX�� 06&V� MXJD� GDSDW� EHUDVDO� GDUL� WDOL� SXVDW�

�XPELOLFDO� FRUG�� \DQJ� WHUPDVXN� GDODP�

NHORPSRN� KHPDWRSRLHWLF� VWHP� FHOO GDQ� ELVD�

GLVHEXW� GHQJDQ� XPELOLFDO� FRUG�PHVHQFK\PDO�

VWHP� FHOOV �8&�06&V���06&V�PHUXSDNDQ� VHO�

\DQJ� PXOWLSRWHQ� \DQJ� ELVD� EHUGLIHUHQVLDVL�

PHQMDGL� EHUPDFDP�PDFDP� WLSH� VHO� VHSHUWL�

RVWHREODV��NRQGURVLW��DGLSRVLW��GDQ�PLREODV�����

0HVHQFK\PDO� VWHP� FHOOV �06&V�

PHPSXQ\DL� EHEHUDSD� DQWLJHQ� GHWHUPLQDQ�

\DQJ�EHUIXQJVL� VHEDJDL�PDUNHU DWDX�SHQDQGD�

XQWXN� LGHQWLILNDVL� GDUL� 06&V� LWX� VHQGLUL�� 3DUD�

LOPXZDQ� WHODK� PHQHPXNDQ� EHEHUDSD� PDUNHU

06&V� VHSHUWL� &'���� GDQ� &'���� %DQ\DN�

SHQGDSDW� EDKZD� &'���� PHUXSDNDQ� DQWLJHQ�

GHWHUPLQDQ� \DQJ� VDQJDW� SHQWLQJ� GDODP� VXDWX�

LGHQWLILNDVL� GDUL� 06&V�� 6HODLQ� LWX�� EHEHUDSD�

PDUNHU ODLQ� VHSHUWL� &'���� &'���� GDQ� &'���

PHUXSDNDQ� VXDWX� GHWHUPLQDQ� \DQJ� MXJD�

SHQWLQJ�GDODP�LGHQWLILNDVL�06&V�����

6WXGL� WHUDNKLU� PHQXQMXNNDQ� EDKZD�

VHO�VHO� JLQMDO� \DQJ� UXVDN� PHPSXQ\DL� PDUNHU�

\DQJ� OHELK�VSHVLILN� \DQJ�PDPSX�GLNHQDOL�ROHK�

06&V�GDQ�VHGDQJ�GLNHPEDQJNDQ�VDDW�LQL�ROHK�

SDUD� LOPXZDQ��PDUNHU WHUVHEXW�DGDODK�75$���

���\DQJ�VHODOX�GLHNVSUHVLNDQ�ROHK�VHO�VHO�JLQMDO�

NHWLND� WHUVHUDQJ� VXDWX� SHQ\DNLW�����

3HQJHPEDQJDQ� PDUNHUVWHP� FHOO 75$������

SDGD� SHQ\DNLW� JLQMDO� GLKDUDSNDQ� GDSDW�

PHPEHULNDQ� WHUDSL� \DQJ� OHELK� VSHVLILN� GDQ�

HIHNWLI� GDODP� SHQDQJDQDQ� SHQ\DNLW� JLQMDO�

NKXVXVQ\D�SDGD�JDJDO�JLQMDO�NURQLN��**.��

3RWHQVL�8&�06&V

8PELOLFDO� &RUG�0HVHQFK\PDO�

6WHP&HOOV�8&�06&V�� PHUXSDNDQ� VXPEHU�

VWHP� FHOO \DQJ� ND\D� DNDQ� VLIDW� PXOWLSRWHQ��

$SDELOD� GLEDQGLQJNDQ� GHQJDQ� VWHP� FHOO

GHZDVD� GDUL� VXPEHU� ODLQ�� 8&�06&V� PHPLOLNL�

EHEHUDSD� NHOHELKDQ� GLDQWDUDQ\D� GDSDW�

GLNHPEDQJNDQ� PHQMDGL� EHUEDJDL� JDOXU� VHO�

NDUHQD� PHPLONL� VLIDW� \DQJ� SDOLQJ� PXGD� GDUL�

MHQLV� VWHP� FHOO GHZDVD�� PHPLOLNL� SRWHQVL�

LPXQRJHQLN� UHQGDK��GDQ�PHPLOLNL� MXPODK�VWHP�

FHOO WHUEDQ\DN�GL�DQWDUD�MHQLV�VWHP�FHOO ODLQQ\D���

6HODLQ� LWX��SURVHV� LVRODVLQ\D�SXQ� OHELK�PXGDK�

GDQ� VHGHUKDQD� ELOD� GLEDQGLQJNDQ� GHQJDQ�

%RQH�0DUURZ�0HVHQFK\PDO� 6WHP�&HOOV �%0�
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06&V�� \DQJ� VXOLW� GDQ� GDSDW� PHQJDNLEDWNDQ�

LQIHNVL�� ,VRODVL� 8&�06&V� SXQ� GDSDW� GLVLPSDQ�

VHODPD� EHUWDKXQ�WDKXQ� WDQSD� PHQJDODPL�

GLIHUHQVLDVL�� VHKLQJJD� PHQMDGLNDQ� 8&�06&V�

VHEDJDL� VXPEHU� IDYRULW� EDQN� VWHP� FHOO GL�

VHOXUXK� GXQLD�� 6HODLQ� LWX�� SHQJJXQDDQ� 8&�

06&V� WLGDN� PHQLPEXONDQ� PDVDODK� HWLN� \DQJ�

VHULQJ� PHQMDGL� NHQGDOD� GDODP� GXQLD�

NHDJDPDDQ�GDQ�PRUDO�

.HXQJJXODQ� \DQJ� GLPLONL� ROHK� 8&�

06&V�GLEDQGLQJNDQ GHQJDQ�KHPRGLDOLVLV�\DLWX�

GDUL�VHJL�ZDNWX�8&�06&V�KDQ\D�PHPHUOXNDQ�

VDWX NDOL� WHUDSL�� VHGDQJNDQ� KHPRGLDOLVLV�

PHPHUOXNDQ�ZDNWX���NDOL� WHUDSL�VHWLDS�PLQJJX�

GHQJDQ� ODPD�SHQJREDWDQ�VHNLWDU� � WLJD VDPSDL�

OLPD� MDP�� +DO� LQL� GDSDW� PHPEXDW� SDVLHQ� VXOLW�

XQWXN� PHQJDWXU� ZDNWX� DQWDUD� SHQJREDWDQ�

KHPRGLDOLVLV� GHQJDQ� NHJLDWDQQ\D� VHKDUL�KDUL���

+DO� LQL� GDSDW� SXOD� WHUMDGL� SDGD� WHUDSL� GLDOLVLV�

SHULWRQHDO�\DQJ�PHPHUOXNDQ�ZDNWX�\DQJ�ODPD�

SXOD�\DLWX���VDPSDL���MDP�VHWLDS�KDUL��.HUXJLDQ�

\DQJ�SDOLQJ�GLUDVDNDQ�ROHK�SDVLHQ��SDGD�WHUDSL�

KHPRGLDOLVLV� GDQ� GLDOLVLV� SHULWRQHDO� DGDODK�

WHUDSL� LQL� GLODNXNDQ� VHXPXU� KLGXS�� VHKLQJJD�

DNDQ�PHQ\LWD�EDQ\DN�ZDNWX�GDQ�GDQD�SDVLHQ�

JDJDO�JLQMDO�NURQLN��**.�����

7HUDSL� ODLQ�\DQJ�VHODPD�LQL�GLJXQDNDQ�

XQWXN� PHQJDWDVL� SHQ\DNLW� **.� DGDODK�

WUDQVSODQWDVL� JLQMDO�� 1DPXQ� SDGD� SUDNWLNQ\D��

WUDQVSODQWDVL� JLQMDO� MXJD� PHPLOLNL� EDQ\DN��

NHQGDOD�� .HQGDOD� GDODP� WUDQVSODQWDVL� JLQMDO�

\DQJ� PHUXSDNDQ� VDODK� VDWX� WHUDSL� **.�

DGDODK� VXOLWQ\D� PHQFDUL� GRQRU� JLQMDO� \DQJ�

FRFRN��VHSHUWL� \DQJ�EHUDVDO�GDUL�NDGDYHU�DWDX�

NHOXDUJD� VHKLQJJD� SDVLHQ� KDUXV� PHQXQJJX�

ODPD���� +DO� LQL� EHUWRODN� EHODNDQJ� GHQJDQ�

SHQJJXQDDQ� 8&�06&V� \DQJ� WLGDN� KDUXV�

PHQXQJJX� EHEHUDSD� KDUL� XQWXN�

PHPEXGLGD\DNDQ� � VHO�VHO� GDUDK� WDOL� SXVDW��

6HODLQ�LWX��WUDQVSODQWDVL�JLQMDO�PHPHUOXNDQ�GXD�

RUDQJ��SHQGRQRU�GDQ�SHQHULPD��\DQJ�EHULVLNR�

WHUMDGL� LQIHNVL� GDQ� NRPSOLNDVL� \DQJ�

PHQJDQFDP�MLZD�SHQGRQRU�PDXSXQ�SHQHULPD��

VHGDQJNDQ� 8&�06&V� KDQ\D� PHPHUOXNDQ�

SHQHULPD� GDQ� VHO�VHO� GDUDK� WDOL� SXVDW��

.HPXGLDQ�� SDVFD� RSHUDVL� WUDQVSODQWDVL� JLQMDO�

SDVLHQ� KDUXV� PHQJRQVXPVL� LPXQRVXSUHVDQ��

VHGDQJNDQ� SDGD WHUDSL� 8&�06&V� WLGDN�

PHPHUOXNDQ�KDO� WHUVHEXW�NDUHQD�VHO�VHO�GDUDK�

WDOL� SXVDW� WLGDN� DNDQ� GLDNXL� VHEDJDL� EHQGD�

DVLQJ� ROHK� VLVWHP� NHNHEDODQ� WXEXK�

EHUGDVDUNDQ� VLIDWQ\D� \DQJ� � LPXQRJHQLN�

UHQGDK�� .HXQJJXODQ� ODLQ� WHUDSL� 8&�06&V�

GLEDQGLQJNDQ� WHUDSL� WUDQVSODQWDVL� JLQMDO� \DLWX�

SDGD� WHUDSL� 8&�06&V� KDQ\D� GLODNXNDQ� � VDWX

NDOL� WHUDSL�� VHGDQJNDQ� SDGD� WHUDSL�

WUDQVSODQWDVL� JLQMDO� GDSDW� GLODNXNDQ� � GXD

VDPSDL�WLJD NDOL�WHUDSL�

+DO� \DQJ�SDOLQJ�PHQMDGL�NHQGDOD�EDJL�

VHEDJLDQ� EHVDU� SHQGHULWD� **.� DGDODK�

EHVDUQ\D� ELD\D� SHQJREDWDQ�� 3DGD� GLDOLVLV�

PHPEXWXKNDQ� ELD\D� VHNLWDU� �������� �VHNLWDU�

5S� ������������� SHU� WDKXQ�� 6HODLQ� LWX�� SDGD�

WUDQVSODQWDVL�JLQMDO�PHPEXWXKNDQ�ELD\D�VHNLWDU�

�������� �VHNLWDU� 5S� ������������� KLQJJD�

�������� �VHNLWDU� 5S� ������������� GHQJDQ�

ELD\D� SHUDZDWDQ� �������� �VHNLWDU� 5S��

������������� SHU� WDKXQ���� 3DGD� WHUDSL� 8&�

06&V�� NKXVXVQ\D� GL� ,QGRQHVLD�� ELD\D�

SHQJDPELODQ� GDUDK�� SHPSURVHVDQ�� GDQ�

SHQ\LPSDQDQ� SDGD� WDKXQ� SHUWDPD�

PHPHUOXNDQ� � ELD\D� VHNLWDU� VHNLWDU� �������

�VHNLWDU� 5S������������ VHGDQJNDQ� ELD\D�

SHQ\LPSDQDQ� SHU� WDKXQ� EHULNXWQ\D� VHNLWDU�

����� �VHNLWDU� 5S�������������� 3HPEHULDQ�

WHUDSL� 8&�06&V� XQWXN� SDVLHQ� PHPHUOXNDQ�

ELD\D� WUDQVSODQWDVL� \DLWX� VHNLWDU� ����� �VHNLWDU�

5S������������ $SDELOD� VHVHRUDQJ� PHQGHULWD�

**.�SDGD�XVLD����WDKXQ��PDND�SHUEDQGLQJDQ�

ELD\D� GLDOLVLV�� WUDQVSODQWDVL� JLQMDO�� GDQ� 8&�
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06&V� \DQJ� LD� EXWXKNDQ� VDPSDL� �� WDKXQ�

NHPXGLDQ� \DLWX� GLDOLVLV� DNDQ� PHPEXWXKNDQ�

ELD\D�VHNLWDU����������VHNLWDU�5S��������������

WUDQVSODQWDVL� JLQMDO� VHNLWDU� �������� �VHNLWDU�

5S��������������GDQ�8&�06&V�KDQ\D�VHNLWDU�

������� �VHNLWDU� 5S������������� 'LDOLVLV� GDQ�

WUDQVSODQWDVL� JLQMDO� DNDQ� PHPHUOXNDQ� GDQD�

VHSDQMDQJ� WDKXQ� VHXPXU� KLGXS� SDVLHQ��

VHGDQJNDQ� 8&�06&V� WLGDN� PHPHUOXNDQ� KDO�

WHUVHEXW�

'HQJDQ� GHPLNLDQ�� SHQJJXQDDQ� WHUDSL�

8&�06&V� PHPLOLNL� EDQ\DN� NHXQJJXODQ�

GLEDQGLQJNDQ� WHUDSL� **.� \DQJ� ODLQ��

3HQJKHPDWDQ�ZDNWX�EDJL�SDVLHQ��VXPEHU�8&�

06&V� \DQJ� PHOLPSDK�� NHDPDQDQ� \DQJ� OHELK�

WHUMDJD��SURVHV�\DQJ�OHELK�PXGDK��VHUWD�ELD\D�

\DQJ� OHELK� PXUDK� PHUXSDNDQ� VHGLNLW� GDUL�

EDQ\DNQ\D� NHXQJJXODQ� SHQJJXQDDQ� WHUDSL�

8&�06&V�SDGD�SDVLHQ�**.�

3UHSDUDVL� GDQ� 3HQJDPELODQ� 8&�06&� GDUL�

7DOL�3XVDW�-DQLQ

7DOL� SXVDW� �XPELOLFDO� FRUG�� \DQJ� EDUX�

GLSHUROHK� GDUL� MDQLQ� \DQJ� EDUX� ODKLU�

GLNXPSXONDQ� GDQ� GL� PDVXNDQ� NH� GDODP�

SHQGLQJLQ� GHQJDQ� VXKX� UHQGDK� ��R&�� VHODPD�

HQDP� MDP����� 6HWHODK� LWX�� MDULQJDQ� SDGD� WDOL�

SXVDW�GLSRWRQJ�GHQJDQ�XNXUDQ�\DQJ�NHFLO�NHFLO�

����PP��� GDQ� GLLQNXEDVL� VHODPD� ��� PHQLW�

GHQJDQ� ������� NROHJHQDVH� WLSH� ,,� �6LJPD��

GDQ� ������ �� WULSVLQ� �*LEFR��� .HPXGLDQ��

VHWHODK� LQNXEDVL� WHUVHEXW� GLSXWDU� VHODPD� ���

PHQLW�� PDND� DNDQ� GLGDSDWNDQ� FDPSXUDQ�

�PL[WXUH�� MDULQJDQ� WDOL� SXVDW� GHQJDQ �������

NROHJHQDVH� WLSH� ,,� �6LJPD�� GHQJDQ� ������ ��

WULSVLQ��*LEFR��

*DPEDU� ��3UHSDUDVL� SHQJDPELODQ� VWHP� FHOO�

SDGD� WDOL� SXVDW�6XPEHU� �� 5XQH� +HOOHVWDG�

FRUELV�

&DPSXUDQ� VHO� WHUVHEXW� DNDQ� GLILOWUDVL�

SDGD�XNXUDQ�ILOWHU�����PP�XQWXN�PHQGDSDWNDQ�

VXVSHQVL� VHO�� 6HO�VHO� \DQJ� VXGDK� WHUVXVSHQVL�

WHUVHEXW� GLWHPSDWNDQ� SDGD� GHQVLWDV� �� [� ����

VHO�FP��GL�GDODP��NXOWXU�\DQJ�WLGDN�GLODSLVL�ROHK�

VHO� 7���� �QRQ�FRDWHG� 7���� FHOO��� � 0HGLXP�

SHUWXPEXKDQ� GDUL� NXOWXU� VHO� WHUVHEXW�

PHQJDQGXQJ� JOXNRVD� \DQJ� UHQGDK� GDQ� �� ��

VHUXP� IHWDO� ERYLQH ODOX� NXOWXU� WHUVHEXWMXJD�

GLVXSOHPHQWDVL� GHQJDQ� ��� QJ�PO� YDVFXODU�

HQGRWKHOLDO� JURZWK� IDFWRU �9(*)��� ��� QJ�PO�

HSLGHUPDO� JURZWK� IDFWRU �(*)��� ���� 8�PO�

SHQLVLOLQ�� ���� PJ�PO� VWUHSWRP\FLQ�� GDQ� ��

PPRO�/� JOXWDPLQH�� .XOWXU� WHUVHEXW�

GLSHUWDKDQNDQ� GDQ� GLSHOLKDUD� SDGD� DWPRVIHU�

\DQJ�OHPEDS�VHNLWDU�����&2� SDGD�VXKX���
R&��

6HWHODK� �� PLQJJX� � VHO�VHO� WHUVHEXW� GLDQDOLVLV�

GHQJDQ� PHWRGH� IOXRUHVFHQFH�DFWLYDWHG� FHOO�

VRUWLQJ �)$&6�� � GDQ� 8&�06&V� PHQXQMXNNDQ�

EHEHUDSD� DQWLJHQ� GHWHUPLQDQ� SRVLWLI� VHSHUWL�

&'���� &'���� &'���� &'���� &'���� &'�����

+/$���� WHWDSL� QHJDWLI� XQWXN� &'���

&'���&'���&'���&'���� &'���� &'���� GDQ�

+/$�'5�����

8&�06&V�VHEDJDL�7HUDSL�SDGD�**.

0HWRGH� SHQJREDWDQ� GHQJDQ�

PHQJJXQDNDQ�8&�06&V�LQL��GLODNXNDQ�GHQJDQ�
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PHQWUDQVSODQWDVLNDQ�8&�06&V�NH�RUJDQ�\DQJ�

RUJDQ� \DQJ� UXVDN�� 7UDQVSODQWDVL� GLODNXNDQ�

GHQJDQ� PHQJLQMHNVLNDQ� 8&�06&V� SDGD�

NDSVXO� JLQMDO�� 6HVXDL� VLIDWQ\D�� VWHP� FHOO DNDQ�

EHUNHPEDQJ� PHQMDGL� VHO� EDUX� VHKLQJJD�

PHPSHUEDLNL� MDULQJDQ� \DQJ� VXGDK� UXVDN�

WHUVHEXW�� %DQ\DNQ\D� VWHP� FHOO \DQJ�

GLWUDQVSODQWDVL� GLVHVXDLNDQ� GHQJDQ� EHUDW�

EDGDQ�SHQGHULWD� \DLWX� VHNLWDU������� MXWD�VWHP�

FHOO SHU�NLORJUDP�EHUDW�EDGDQ����

7HUGDSDW� PHNDQLVPH� SHQWLQJ� GDODP�

SHPDQIDDWDQ�8&�06&V�SDGD�WHUDSL�**.�\DLWX�

PHODOXL�MDOXU�UHJHQHUDVL�GDQ�MDOXU�HQGRNULQ�DWDX�

SDUDNULQ�� -DOXU� UHJHQHUDVL� PHUXSDNDQ�

PHNDQLVPH� GL� PDQD� 8&�06&V� PHPSURGXNVL�

IDNWRU�IDNWRU� SHUWXPEXKDQ� \DQJ� PHQJLQGXNVL�

GHGLIHUHQVLDVL�� PHQLQJNDWNDQ� SHPEHQWXNDQ�

SHPEXOXK� GDUDK� �UHYDVNXODULVDVL��� GDQ�

SUROLIHUDVL�GDUL�VHO�VHO�HSLWHO�WXEXODU�\DQJ�UXVDN�

SDGD� **.�����6HODLQ� LWX�� 8&�06&V� � VHQGLUL�

GDSDW� EHUNHPEDQJ� PHQMDGL� VHO�VHO� QHIURQ�

JLQMDO� \DQJ� UXVDN� PHODOXL� MDOXU� HQGRNULQ� GDQ�

SDUDNULQ���

-DULQJDQ�\DQJ�UXVDN�SDGD�**.�GDSDW�

PHQJXQGDQJ� SRSXODVL� GDUL� 8&�06&V� GHQJDQ�

PHQVHNUHVLNDQ� VHMXPODK� IDNWRU� VHSHUWL� DVDP�

KLDOXURQDW�� KXPDQ� JURZWK� IDFWRU �+*)��� GDQ�

IDNWRU�IDNWRU� NHPRWDNWLN�� )DNWRU�IDNWRU�

NHPRWDNWLN� WHUVHEXW� GDSDW� PHQJXQGDQJ� 8&�

06&V� NH� WHPSDW� NHUXVDNDQ� WHUMDGL�� VHKLQJJD

WHUMDGL� SHQLQJNDWDQ�PLJUDVL�8&�06&V��+DO� LQL�

GLNDUHQDNDQ� 8&�06&V� PHPSXQ\DL� UHVHSWRU�

VHSHUWL� &'���� F�PHW�� GDQ� 6')��� \DQJ� GDSDW�

PHQJHQDOL� IDNWRU�IDNWRU� WHUVHEXW�����8&�06&V�

\DQJ� EHUPLJUDVL� NH� WHPSDW� \DQJ� PHQJDODPL�

NHUXVDNDQ�SDGD�JLQMDO�PHQJHQDOL�PDUNHU�\DQJ�

GLHNVSUHVLNDQ� ROHK� VHO�VHO� JLQMDO� \DQJ�

PHQJDODPL�NHODLQDQ�\DLWX�75$�������75$������

PHUXSDNDQ� VDWX� GDUL� VHGLNLW� DQWLJHQ� \DQJ�

VHFDUD� OXDV� GLJXQDNDQ� GDODP� ULVHW� VWHP� FHOO

PDQXVLD�VHEDJDL� LQGLNDWRU�SRVLWLI� VWHP�FHOO�����

$QWLJHQ� LQL� GLHNVSUHVLNDQ� EHUVDPD� 3$;���

\DQJ� PHUXSDNDQ� DQJJRWD� GDUL� NHOXDUJD� 3$;�

GDQ�EHUIXQJVL�VHEDJDL� IDNWRU� WUDQVNULSVL��75$�

����� GLHNVSUHVLNDQ� SDGD� VHO� HSLWHO� WXEXOXV�

JLQMDO� GDQ� WHUOLEDW GDODP� PRUIRJHQHVLV� GDQ�

SHUEDLNDQ�WXEXODU�VHUWD�WHODK�GLNHWDKXL�VHEDJDL�

PDUNHU� VWHP� FHOO� 75$������ GLHNVSUHVLNDQ� GL�

EHEHUDSD� WHPSDW� SDGD� RUJDQ� JLQMDO� \DLWX�

GXNWXV� NROHNWLYXV�� OHQJNXQJ� KHQOH�� WXEXOXV�

SURNVLPDO��GDQ�WXEXOXV�GLVWDO��7DEHO�����6HODLQ�

LWX�� 75$������ GLHNVSUHVLNDQ� GDODP� MXPODK�

\DQJ� OHELK� EDQ\DN� SDGD� VDDW� WHUMDGL� NHODLQDQ�

SDGD� JLQMDO� EDLN� DNXW� PDXSXQ� NURQLV�����

6WLPXODVL� VWHP� FHOO ROHK� 75$������

PHUDQJVDQJ� 8&�06&V� XQWXN� EHNHUMD� VHVXDL�

IXQJVLQ\D�GDODP�PHPSHUEDLNL�NHUXVDNDQ�\DQJ�

WHODK�WHUMDGL�

7DEHO��� /RNDOLVDVL�HNVSUHVL�75$�������6XPEHU��)HVHQNR�������

=RQD�DQDWRPL�JLQMDO 6WUXNWXU�\DQJ�EHUDGD�SDGD�]RQD 6WUXNWXU� \DQJ�PHQJHNVSUHVLNDQ�

75$�����

0HGXOOD�GDODP�3DSLOOD 'XNWXV�NROHNWLYXV��OHQJNXQJ�KHQOH�WLSLV 'XNWXV� NROHNWLYXV�� OHQJNXQJ�

KHQOH�WLSLV

0HGXOOD�OXDU

*DULV�GDODP 'XNWXV�NROHNWLYXV�� OHQJNXQJ�KHQOH�WHEDO� 'XNWXV� NROHNWLYXV�� OHQJNXQJ�
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SDUV�DVFHQGLQJ��OHQJNXQJ�KHQOH�WLSLV� KHQOH� WHEDO� SDUV� DVFHQGLQJ��

OHQJNXQJ�KHQOH�WLSLV

*DULV�OXDU 'XNWXV�NROHNWLYXV�� OHQJNXQJ�KHQOH� WLSLV��

WXEXOXV�SURNVLPDO�OXUXV

/HQJNXQJ�KHQOH�WLSLV

.RUWHNV 'XNWXV�NROHNWLYXV�� OHQJNXQJ�KHQOH�WHEDO�

SDUV�DVFHQGLQJ��WXEXOXV�SURNVLPDO��UHQDO�

FRUSXVFOH��WXEXOXV�GLVWDO

$QVD� KHQOH� WHEDO� SDUV�

DVFHQGLQJ��WXEXOXV�GLVWDO

6HWHODK� � 8&�06&V� GLLQMHNVLNDQ� SDGD� SDVLHQ�

**.��DNDQ�WHUOLKDW�HIHN�GDUL�SHQJJXQDDQ�8&�

06&V� PXODL� SDGD� ��� MDP� SHUWDPD�� (IHN�

WHUVHEXW� GLGXJD� PHODOXL� MDOXU� SDUDNULQ�� GL�

DQWDUDQ\D� VHSHUL� VHNUHVL� +*)�� 9(*)�� GDQ�

E)*)��6HNUHVL�IDNWRU�IDNWRU�LQL�EHUWXMXDQ�XQWXN�

PHQJXUDQJL� LQIODPDVL� SDGD� MDULQJDQ� \DQJ�

UXVDN� GDQ� PHQLQJNDWNDQ� SUROLIHUDVL� VHO� \DQJ�

VXGDK�UXVDN���

*DPEDU��� $���0HNDQLVPH�8&�06&V�GDODP�UHJHQHUDVL�GDQ�GLIHUHQVLDVL� %��0LJUDVL�8&�06&V�SDGD�
VHO� \DQJ� UXVDN� PHODOXL� MDOXU� SDUDNULQ� GDQ� HQGRNULQ�6XPEHU�� 5HQDO� DQG� 9DVFXODU� 3K\VLRSDWKRORJ\�
/DERUDWRU\�'HSDUWPHQW�RI� ,QWHUQDO�0HGLFLQH��0ROHFXODU�%LRWHFKQRORJ\�&HQWUH� �DQG�5HVHDUFK�&HQWUH�
IRU�0ROHFXODU�0HGLFLQH��8QLYHUVLW\�RI�7RULQR��7RULQR��,WDO\���������

3HUFREDDQ�\DQJ��GLODNXNDQ�ROHK�5XPDK�6DNLW�

8QLYHUVLWDV� -LDQJVX�� &KLQD� PHQXQMXNNDQ�

EDKZD� WHUMDGL� SHQXUXQDQ� VHUXP� NUHDWLQLQ�

VHEDQ\DN�����NDOL�GDQ�XUHD�QLWURJHQ�VHEDQ\DN�

���� NDOL� SDGD� WLNXV� \DQJ� WHODK�

GLWUDQVSODQWDVLNDQ� 8&�06&V� SDGD� JLQMDOQ\D��

6HODLQ� LWX�� WHUMDGL� SHQXUXQDQ� IDNWRU�IDNWRU� SUR�

LQIODPDVL� �,/���� 71)�Į�� ,/���� GDQ� WHUMDGL�

SHQJKDPEDWDQ�DSRSWRVLV��

3DGD� SHQHOLWLDQ� \DQJ� GLODNXNDQ� SDGD�

WLNXV� \DQJ� PHQGHULWD� JDJDO� JLQMDO� GHQJDQ�

NDGDU�NUHDWLQLQ�GDQ�QLWURJHQ�XUHD��%81��\DQJ�

WLQJJL��GLODNXNDQ�LQMHNVL�8&�06&V��+DVLOQ\D����

MDP� SDVFD� SHPEHULDQ� 8&�06&V� SDGD� WLNXV��

NDGDU�NUHDWLQLQ�GDQ�%81�PHQXUXQ�OHELK��FHSDW�
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MLND� GLEDQGLQJNDQ� GHQJDQ� NHORPSRN� NRQWURO�

\DQJ� WLGDN� GLLQMHNVL� 8&�06&V� �GDUL� ���� �� ����

PHQMDGL������������XQWXN�NDGDU�NUHDWLQLQ��������

����PHQMDGL� ������ ����XQWXN�NDGDU�%81�SDGD�

NHORPSRN� VDPSHO� \DQJ� GLLQMHNVL� GHQJDQ� 8&�

06&V�� VHGDQJNDQ� SDGD� NHORPSRN� NRQWURO�

WHUMDGL�SHQXUXQDQ�\DQJ�MDXK�OHELK�ODPEDW�\DLWX��

���� �� ���� PHQMDGL� � ���� �� ���� XQWXN� NDGDU�

NUHDWLQLQ�� GDUL� ���� �� ���� PHQMDGL� ���� �� ����

XQWXN�NDGDU�%81������

3HQHPXDQ� KDVLO� WHUVHEXW� PHPEXDW�

8&�06&V� PHQMDGL� VXDWX� WHUDSL� \DQJ�

PHQMDQMLNDQ� GDQ� SRWHQVLDO� XQWXN� SDVLHQ�

GHQJDQ� **.�� 6HKLQJJD� GLKDUDSNDQ� GHQJDQ�

PHPDNVLPDONDQ� SHPDQIDDWDQ� 8&�06&V�

XQWXN� WHUDSL� **.� PDPSX� PHPEHULNDQ� KDVLO�

\DQJ� OHELK� EDLN� MLND� GLEDQGLQJNDQ� GHQJDQ�

WHUDSL� \DQJ� EDQ\DN� GLWHUDSNDQ� SDGD� VDDW� LQL�

EDLN� GDODP� KDO� HIHNWLYLWDV�� HIHN� VDPSLQJ��

ELD\D��VHUWD�SURJQRVLV�SHQ\DNLW�

*DPEDU� �� $�� (IHN� WHUDSL� 8&�06&V� SDGD� WLNXV� SHUFREDDQ� \DQJ� PHQJDODPL� **.� %�� 3DWRORJL�
MDULQJDQ� GDUL� WLNXV� SHUFREDDQ�� �D�E�� WLNXV� \DQJ� GLWHUDSL� GHQJDQ� 8&�06&V�� �F�G� NHORPSRN� NRQWURO�
WLNXV �6XPEHU���&OLQLFDO�/DERUDWRU\�0HGLFLQH�RI�$IILOLDWHG��+RVSLWDO��-LDQJVX�8QLYHUVLW\��&KLQD������

6,038/$1

3HQJJXQDDQ� 8PELOLFDO� &RUG�

0HVHQFK\PDO�6WHP &HOOV �8&�06&V��GHQJDQ�

PHPDQIDDWNDQ�PDUNHU�VWHP�FHOO \DLWX�75$���

��� � GLQLODL� VDQJDW� SRWHQVLDO� XQWXN� GLWHUDSNDQ�

SDGD� SDVLHQ� **.�� .HXQJJXODQ� \DQJ� GLPLONL�

ROHK� 8&�06&V� GLEDQGLQJNDQ� GHQJDQ�

KHPRGLDOLVLV� \DLWX� GDUL� VHJL� ZDNWX� 8&�06&V�

KDQ\D�PHPHUOXNDQ�VDWX NDOL�WHUDSL��VHGDQJNDQ�

KHPRGLDOLVLV�PHPHUOXNDQ�ZDNWX�WLJD NDOL�WHUDSL�

VHWLDS� PLQJJX� GHQJDQ� ODPD� SHQJREDWDQ�

VHNLWDU��WLJD VDPSDL�OLPD MDP� 6HODLQ�LWX��XQWXN�

PHQGDSDWNDQ�8&�06&V�GLQLODL� VDQJDW�PXGDK�

GLNDUHQDNDQ�VDPSDL� VHNDUDQJ� WDOL� SXVDW� SDGD�

ED\L�ED\L� GL� ,QGRQHVLD� PDVLK� PHQMDGL� OLPEDK�

UXPDK� VDNLW� \DQJ� WLGDN� GLPDQIDDWNDQ�� 6HODLQ�

LWX�� PHQXUXW� EHEHUDSD� SHQHOLWLDQ� WHUEDUX�

PHQ\HEXWNDQ� EDKZD� WUDQVSODQWDVL� 8&�06&V�

SDGD� **.� GDSDW� PHQXUXQNDQ� NDGDU� VHUXP�

NUHDWLQLQ� GDQ� %81� \DQJ� FXNXS� VLJLQLILNDQ��

2OHK� NDUHQD� LWX�� SHQJJXQDDQ 8&�06&V�

GHQJDQ�PHPDQIDDWNDQ�PDUNHU�VWHP�FHOO 75$�

����� GLKDUDSNDQ� GDSDW� PHQMDZDE� VHJDOD�

SHUPDVDODKDQ� **.� \DQJ� PDVLK� PHQMDGL�

PDVDODK�\DQJ�NRPSOHNV�GL�,QGRQHVLD��
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6$5$1

�� 'LUHNRPHQGDVLNDQ�XQWXN�SHQGLULDQ�EDQN� VWHP�

FHOO GL� ,QGRQHVLD PHQJLQJDW� SRWHQVL� VWHP� FHOO

\DQJ�FXNXS�WLQJJL�GDODP�SHQDQJDQDQ�EHUEDJDL�

SHQ\DNLW� NKXVXVQ\D� SDGD� JDJDO� JLQMDO� NURQLN�

�**.��

�� 'LSHUOXNDQ� SHQHOLWLDQ� OHELK� ODQMXW� XQWXN�

PHQJHWDKXL� HIHN� QHJDWLI� \DQJ� PXQJNLQ�

GLWLPEXONDQ� 8&�06&V� SDGD� SDVLHQ� GHQJDQ�

JDJDO�JLQMDO�NURQLN��**.��

�� 'LSHUOXNDQ� SXEOLNDVL� VHFDUD� OXDV� NHSDGD�

PDVD\DUDNDW� PHQJHQDL� SRWHQVL� 8&�06&V�

XQWXN�JDJDO�JLQMDO�NURQLN��**.��

8&$3$1�7(5,0$�.$6,+

7HULPD�NDVLK�SHQXOLV�XFDSNDQ�NHSDGD�

SHPELPELQJ� NDU\D� WXOLV� NDPL�� \DLWX� GU�$QZDU�

:DUG\�:DURQJDQ��6S�6��')0��.���VHUWD�GHNDQ�

IDNXOWDV�NHGRNWHUDQ�GDQ�NHVHKDWDQ�XQLYHUVLWDV�

0XKDPPDGL\DK� -DNDUWD�� GU�7RKD� 0XKDLPLQ��

0�6F��

'$)7$5�3867$.$

�� *HRUJH� /�� %DNULV� DQG� (EHUKDUG� 5LW]�� ������

+\SHUWHQVLRQ�DQG�.LGQH\�'LVHDVH��$�0DUULDJH�

WKDW�6KRXOG�%H�3UHYHQWHG��.LGQH\�,QWHUQDWLRQDO�

�������������

�� 6FRWWLVK� ,QWHUFROOHJLDWH� *XLGHOLQHV� 1HWZRUN�

�6,*1��� ������'LDJQRVLV� DQG�0DQDJHPHQW� RI�

&KURQLF� .LGQH\� 'LVHDVH�� $� 1DWLRQDO� &OLQLFDO�

*XLGHOLQH��6FRWODQG

�� (YDULQ\� $�� .HDMDLEDQ� 'DUDK� 7DOL� 3XVDW��

'LDPELO� GDUL�� KWWS���ZZZ�K\SQR�

ELUWKLQJ�ZHE�LG�"S ����'LXQGXK� WDQJJDO� � ���

0HL������3XNXO������DP�

�� (ELKDUD�� ,VDR�� 1DNDPXUD�� 7VXNDVD�� GNN�

0HWDOORSURWHLQDVH��� P51$� ([SUHVVLRQ� LQ�

0RQRF\WH� IURP� 3DWLHQWV� ZLWK� &KURQLF� 5HQDO�

)DLOXUH��'LYLVLRQ�RI�1HSKURORJ\�'HSDUWPHQW�RI�

0HGLFLQH� -XQWHQGR� 8QLYHUVLW\� 6FKRRO� RI�

0HGLFLQH��7RN\R��-DSDQ�������������

�� 3ODFHQWDO� 6WHP�&HOOV� � 7KH� ,PSRUWDQW�5ROH� RI�

WKH� 3ODFHQWD�� ������ KWWS�

���ZZZ�LVFL�FRP�'LXQGXK� SDGD� WDQJJDO� ���

0DUHW�����

�� %RQJVR�$ULII��(QJ�+LQ�/HH��6WHP�&HOOV� ��7KHLU�

'HILQLWLRQ�� &ODVVLILFDWLRQ� DQG�

6RXUFHV�'HSDUWPHQW� RI� 2EVWHWULFV� 	�

*\QDHFRORJ\�1DWLRQDO�8QLYHUVLW\�RI�6LQJDSRUH�

��6LQJDSRUH

�� $QGHUVRQ� '-�� *DJH� )+�� :HLVVPDQ�

,/������&DQ� VWHP� FHOOV� FURVV� OLQHDJH� V�

ERXQGDULHV" 1DWXUH�������±�����

�� .LHVVOLQJ� $$�� $QGHUVRQ� 6&������+XPDQ�

HPEU\RQLF� VWHP� FHOOV�� %RVWRQ�� -RQHV� DQG�

%DUWOHWW��

�� (GZDUG� $�� &RSHODQ�� ������ +HPDWRSRLHWLF�

6WHP�&HOO� 7UDQVSODQWDWLRQ�� 7KH� 1HZ� (QJODQG�

-RXUQDO�RI�0HGLFLQH��9ROXPH��������������

��� 6WHP� &HOO� %DVLF�� GLXQGXK� GDUL� ��

KWWS���VWHPFHOOV�QLK�JRY�LQIR�EDVLFV�EDVLFV��DVS�

SDGD�WDQJJDO����'HVHPEHU������-DP������

��� 6WHP�&HOO�DQG�'HYHORSPHQWDO�%LRORJ\ :ULWLQJ�

*URXS¶V� 5HSRUW�� ������� 1DWO�,QVW� 'LDEHWHV� 	�

'LJHVWLYH�	�.LGQH\�'VHV��1,+���±���

��� *X��=��$NL\DPD��.�GNN������7UDQVSODQWDWLRQ�RI�

8PELOLFDO� FRUG� 0HVHQFK\PDO� 6WHP� &HOOV�

$OOHYLDWHV� /XSXV� 1HSKULWLV� LQ� 05/�OSU� 0LFH��

'HSDUWPHQW�RI�5KHXPDWRORJ\���%HLMLQJ��&KLQD

��� 6FKRSSHUOH�:0��'H:ROI�:&��������7KH�75$�

����� DQG� 75$������ KXPDQ� SOXULSRWHQW� VWHP�

FHOO�PDUNHUV�DUH�H[SUHVVHG�RQ� SRGRFDO\[LQ� LQ�

HPEU\RQDO�FDUFLQRPD� 6WHP�&HOOV�������±���

��� (GZLQ�0��+RUZLW]������0HVHQFK\PDO�&HOOV ��$�

%DVLF�5HYLHZ�

��� &DR�� +XLOLQJ�� � 4LDQ�� +XL�� GNN�������

0HVHQFK\PDO� VWHP�FHOOV� GHULYHG� IURP� KXPDQ�

XPELOLFDO� FRUG� DPHOLRUDWH�



ϰϯ

-�,�0�.�,�Ň9RO��,,�_�(G��Ň-XOL�'HVHPEHU�����

LVFKHPLD�UHSHUIXVLRQ�LQGXFHG� DFXWH� UHQDO�

IDLOXUH�LQ�UDWV�%LRWHFKQRO�/HWW���&KLQD

��� *X��=��$NL\DPD��.�GNN������7UDQVSODQWDWLRQ�RI�

8PELOLFDO� FRUG� 0HVHQFK\PDO� 6WHP� &HOOV�

$OOHYLDWHV� /XSXV� 1HSKULWLV� LQ� 05/�OSU� 0LFH��

'HSDUWPHQW�RI�5KHXPDWRORJ\���%HLMLQJ��&KLQD

��� 5RRNPDDNHU�0%��9HUKDDU�0&��GH�%RHU�+&��HW�

DO�� ������ 0HW�5$17(6� UHGXFHV� HQGRWKHOLDO�

SURJHQLWRU� FHOO� KRPLQJ� WR� DFWLYDWHG�

�JORPHUXODU�� HQGRWKHOLXP� LQ� YLWUR� DQG� LQ� YLYR��

$P�-�3K\VLRO�5HQDO�3K\VLRO��������)�������

��� +HUUHUD�0%��%XVVRODWL�%��%UXQR�6�HW�DO���������

([RJHQRXV� PHVHQFK\PDO� VWHP� FHOOV� ORFDOL]H�

WR� WKH� NLGQH\� E\� PHDQV� RI� &'��� IROORZLQJ�

DFXWH�WXEXODU�LQMXU\��.LGQH\�,QW�������±�����

��� 6FKRSSHUOH� :0�� 'H:ROI� :&� �� ������ 7KH�

75$������ DQG� 75$������ KXPDQ� SOXULSRWHQW�

VWHP� FHOO� PDUNHUV� DUH� H[SUHVVHG� RQ�

SRGRFDO\[LQ� LQ� HPEU\RQDO� FDUFLQRPD�� 6WHP�

&HOOV�������±���

)HVHQNR�� ,ULQD�� GNN�� ������ 6WHP� FHOO� PDUNHU�

75$������ LV� H[SUHVVHG� LQ� IRHWDO� DQG� DGXOW�

NLGQH\� DQG� XSUHJXODWHG� LQ� WXEXOR�LQWHUVWLWLDO�

GLVHDVH��+LVWRFKHP�&HOO�%LRO� ��������������±

���'2,���������V����������������


