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$EVWUDFW

� 2SHQ� SLW� PLQLQJ� WHFKQLTXHV� LQ� :HVW�
6XPDWUD�UHVXOWHG�LQ�ORVV�RI�JURXQG�FRYHU��VRLO�
FRPSDFWLRQ��QXWULHQW�GHILFLHQF\��DFLG�UHDFWLRQ��
WKLQ� WRS� VRLO�� ORZ� RUJDQLF� PDWWHU�� EDG� VRLO�
WH[WXUH��PLQHUDO�WR[LFLW\�DQG�LQWHUIHUH�ZLWK�WKH�
DFWLYLW\�RI�VRLO�PLFURRUJDQLVPV��8WLOLVDWLRQ�RI�
VRLO�PLFURELDO�DFWLYLW\�ZLWK�6XOSKDWH�5HGXFLQJ�
%DFWHULD� �%36�� FDQ� EH� XVHG� WR� LPSURYH� VRLO�
FKHPLFDO�SURSHUWLHV�RI�H[�FRDO�PLQLQJ�VRLO��7KH�
UHVHDUFK�REMHFWLYH�ZDV�WR�REWDLQ�LVRODWHV�%36�
DQG�LW
V�HIIHFW�RQ�VRLO�FKHPLFDO�SURSHUWLHV�RI�WKH�
H[�FRDO�PLQLQJ�VRLO�DV�ZHOO�DV�UXEEHU�JURZWK�LQ�
WKH�SRO\EDJ��7KLV�UHVHDUFK�ZDV�FRQGXFWHG�DW�
WKH�6XQJHL�3XWLK�5HVHDUFK�&HQWUH� LQ�0DUFK�
'HFHPEHU�������7KH�VRXUFH�RI�%36�XVHG�ZDV�
IURP� VHZDJH� VOXGJH�� LQGXVWULDO� VOXGJH� DQG�
UXPHQ�RI�FDWWOH��,VRODWHV�REWDLQHG�ZHUH�WKHQ�
SXULILHG�DQG�DSSOLHG�LQWR�SRO\EDJ�PHGLD��7KH�
UHVXOW�VKRZHG�WKDW�WKUHH�LVRODWHV�RI�%36��ZHUH�
REWDLQHG�L�H�$��%�DQG�'�LVRODWHV��UHVSHFWLYHO\��
$OO� LVRODWHV� %36� FRXOG� GHFUHDVH� WKH� S+��
RUJDQLF�&��DQG�VRLO�VXOSKDWH�FRQWHQW�RI�WKH�H[�
FRDO�PLQH�VRLO��%�LVRODWHV�KDG�QR�VLJQLILFDQW�RQ�
SODQW� KHLJKW� LQ� SRO\EDJ� LQFUHPHQW� IRU� WKUHH�
PRQWKV�FRPSDUHG�ZLWK�RUJDQLF�PDWHULDOV���H[�
FRDO�PLQLQJ�VRLO��FRQWURO�����7KH�LQFUHPHQW�RI�
SODQW�KHLJKW�LQ�SRO\EDJ�DIWHU�WKUHH�PRQWKV�RI�
DSSOLFDWLRQ� LQ� DOO� LVRODWHV�ZHUH� VLJQLILFDQWO\�
ODUJHU�WKDQ�WKH�FRQWURO� �QR�LVRODWHV�DQG�RQO\�
PHGLD�H[�FRDO�PLQLQJ�VRLO��

.H\ZRUGV�� +HYHD� EUDVLOLHQVLV�� VXOSKDWH�
UHGXFLQJ� EDFWHULD�� H[�FRDO�
PLQLQJ�VRLO��VRLO�FKHPLFDO��SODQW�
KHLJKW

$EVWUDN

� 7HNQLN�SHUWDPEDQJDQ�WHUEXND�SDGD�
ODKDQ�EHNDV�WDPEDQJ�EDWXEDUD�GL�6XPDWHUD�
%DUDW� PHQJDNLEDWNDQ� YHJHWDVL� SHQXWXS�
WDQDK� KLODQJ�� SHPDGDWDQ� WDQDK�� NDKDW�
XQVXU� KDUD�� UHDNVL� PDVDP�� WRS� VRLO� WLSLV��
UHQGDK�EDKDQ�RUJDQLN��WHNVWXU�WDQDK�EXUXN��
WRNVLVLWDV�PLQHUDO��NDQGXQJDQ�ORJDP�WLQJJL�
GDQ�PHQJJDQJJX�DNWLYLWDV�PLNURRUJDQLVPH�
WDQDK�� 0LNURED� WDQDK� VHSHUWL� %DNWHUL�
3HUHGXNVL�6XOIDW��%36��GDSDW�GLPDQIDDWNDQ�
XQWXN� SHUEDLNDQ� VLIDW� NLPLD� WDQDK� GDODP�
PHQGXNXQJ�UHYHJHWDVL�ODKDQ�EHNDV�WDPEDQJ�
EDWXEDUD�� 7XMXDQ� SHQHOLWLDQ� DGDODK� XQWXN�
PHQGDSDWNDQ� LVRODW�%36�GDQ�SHQJDUXKQ\D�
WHUKDGDS�VLIDW�NLPLD� WDQDK�EHNDV� WDPEDQJ�
EDWXEDUD�� VHUWD� SHUWXPEXKDQ� NDUHW� GL�
SROLEHJ�� 3HQHOLWLDQ� LQL� GLODNXNDQ� GL� %DODL�
3HQHOLWLDQ� 6XQJHL� 3XWLK� \DQJ� EHUODQJVXQJ�
EXODQ�0DUHW�'HVHPEHU�������6XPEHU�LVRODW�
%36� \DQJ� GLJXQDNDQ� EHUDVDO� GDUL� VHZDJH�
VOXGJH�� VOXGJH� LQGXVWUL� NHUWDV� GDQ� UXPHQ�
VDSL�� ,VRODW� \DQJ� GLGDSDWNDQ� WHUVHEXW�
VHODQMXWQ\D� GLPXUQLNDQ� GDQ� GLDSLONDVLNDQ�
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NH� PHGLD� SROLEHJ�� %HUGDVDUNDQ� SHQHOLWLDQ�
GLGDSDWNDQ�WLJD�MHQLV�LVRODW�%36�\DLWX�LVRODW�
$��LVRODW�%��GDQ�LVRODW�'��6HPXD�LVRODW�%36�
GDSDW� PHQXUXQNDQ� S+�� &�RUJDQLN�� GDQ�
NDQGXQJDQ� VXOIDW� WDQDK� EHNDV� WDPEDQJ�
EDWXEDUD�� 3HUWDPEDKDQ� WLQJJL� WDQDPDQ� GL�
SROLEHJ� VHWHODK� WLJD� EXODQ� DSOLNDVL�� VHPXD�
LVRODW� Q\DWD� OHELK� EHVDU� GLEDQGLQJNDQ�
GHQJDQ� NRQWURO� �WDQSD� LVRODW� GDQ� KDQ\D�
PHGLD�EHNDV�WDQDK�WDPEDQJ�VDMD��

.DWD� NXQFL� �� +HYHD� EUDVLOLHQVLV�� EDNWHUL�
SHUHGXNVL� VXOIDW�� WDQDK�
EHNDV� WDPEDQJ� EDWXEDUD��
VLIDW� NLPLD� WDQDK�� WLQJJL�
WDQDPDQ

3(1'$+8/8$1

/DKDQ�EHNDV�WDPEDQJ�EDWXEDUD�\DQJ�
PDVLK�GDODP�NRQGLVL�WHUEXND�WDQSD�YHJHWDVL�
GL� 3URYLQVL� 6XPDWHUD� %DUDW� PHQFDSDL�
���������+D� �'LQDV�(6'0�6XPEDU���������
7HNQLN� SHQDPEDQJDQ� \DQJ� GLODNXNDQ� GL�
6XPDWHUD� %DUDW� SDGD� XPXPQ\D� VHFDUD�
WHUEXND� �RSHQ� SLW� PLQQLQJ��� 7HNQLN� LQL�
PHQ\HEDENDQ�WHUMDGLQ\D�ODKDQ�NULWLV�DNLEDW�
KLODQJQ\D�YHJHWDVL�SHQXWXS�WDQDK��HURVL��GDQ�
SHPDGDWDQ� WDQDK� \DQJ� GLVHEDENDQ�
SHQJJXQDDQ� DODW� EHUDW� GDODP� SURVHV�
SHQDPEDQJDQ��6HODLQ�LWX�MXJD�ODKDQ�EHNDV�
WDPEDQJ� EDWXEDUD� PHQ\HEDENDQ� ODKDQ�
PHPLOLNL� NRQGLVL� WDQDK� NDKDW� XQVXU� KDUD��
UHDNVL� WDQDK�PDVDP�� WRS� VRLO� WLSLV�� EDKDQ�
RUJDQLN�WDQDK�UHQGDK��WHNVWXU�WDQDK�EXUXN��
D G D Q \ D � W R N V L V L W D V � P L Q H U D O � G D Q �
PHPXQJN L QNDQ � W H U D NXPX O D V L Q \ D �
NDQGXQJDQ� ORJDP� EHUDW� \DQJ� WLQJJL�� VHUWD�
PHQJJDQJJX� DNWLYLWDV� PLNURRUJDQLVPH�
WDQDK� �%330'� .DOLPDQWDQ� 7LPXU�� �������
.RQGLVL� QHJDWLI� \DQJ� GLDNLEDWNDQ� NHJLDWDQ�
SHQDPEDQJDQ� WHUVHEXW� KDUXV� GLSXOLKNDQ�
NHPEDOL�YHJHWDVLQ\D�GDQ�PHQMDGL�WDQJJXQJ�
MDZDE�VHWLDS�SHUXVDKDDQ��3HUDWXUDQ�0HQWHUL�
(QHUJL�GDQ�6XPEHU�'D\D�0LQHUDO�5HSXEOLN�
,QGRQHVLD� 1RPRU� �� 7DKXQ� ����� WHQWDQJ�
3HQLQJNDWDQ�1LODL�7DPEDK�0LQHUDO�PHODOXL�
.HJLDWDQ� 3HQJRODKDQ� GDQ� 3HPXUQLDQ�
0LQHUDO� GL� 'DODP� 1HJHUL� PHQJKDUXVNDQ�
VHWLDS� SHUXVDKDDQ� WDPEDQJ� XQWXN�
PHODNXNDQ� UHYHJHWDVL� SDGD� ODKDQ� NULWLV�
EHNDV� WDPEDQJ� XQWXN� PHPLQLPDONDQ�
N H U X V DNDQ � O D K DQ � D N L E D W � S U R V H V �
SHQDPEDQJDQ�

6DODK� VDWX� NRPRGLWDV� SHUNHEXQDQ�
\DQJ� GDSDW� GLMDGLNDQ� DOWHUQDWLI� GDODP�

PHUHYHJHWDVL� ODKDQ� NULWLV� EHNDV� WDPEDQJ�
EDWXEDUD�DGDODK� WDQDPDQ�NDUHW��7DQDPDQ�
NDUHW� EHUSRWHQVL� XQWXN� GLNHPEDQJNDQ� GL�
ODKDQ� EHNDV� WDPEDQJ� EDWXEDUD� GHQJDQ�
EHEHUDSD� DODVDQ�� \DLWX�� ���� WDQDPDQ� NDUHW�
GDSDW� EHUSURGXNVL� GHQJDQ� EDLN� GL�ZLOD\DK�
GHQJDQ�LNOLP�NHULQJ�WHJDV�����EXODQ�GHQJDQ�
UDWD�UDWD�SURGXNWLYLWDV�������.J�+D�WDKXQ��
����WDQDPDQ�NDUHW�PDVLK�GDSDW�WXPEXK�GDQ�
EHUSURGXNVL� GHQJDQ� EDLN� GL� ODKDQ� \DQJ�
PHVNLSXQ� PHPLOLNL� IDNWRU� SHPEDWDV� EHUDW�
VHSHUWL�EHQWXN�PXND�ODKDQ�\DQJ�EHUJXQXQJ�
FXUDP�� OHUHQJ� �!������ GDWDUDQ� UDZD��
NHGDODPDQ� WDQDK� HIHNWLI� \DQJ� KDQ\D�
PHQFDSDL� ���� FP�� SHUVHQWDVH� EDWXDQ� GL�
SHUPXNDDQ� GDQ� GL� GDODP� WDQDK� !�����
PHPLOLNL� ODSLVDQ�VXOIDW�PDVDP����FP�GDUL�
SHUPXNDDQ�WDQDK��NHWHUVHGLDDQ�VWDWXV�KDUD�
WDQDK� SDGD� ODSLVDQ� ����� FP� UHQGDK�� GDQ�
SDGD� NRQGLVL� S+� WDQDK� ����� DWDX� !����
�3DQJXGLMDWQR�� ������ 6XJL\DQWR�� ������
,VWLDQWR�������������QLODL�HNRQRPLV�WDQDPDQ�
NDUHW� VHEDJDL� SHQJKDVLO� ODWHNV� GDQ� ND\X�
�6LDJLDQ�������������WDQDPDQ�NDUHW�PHPLOLNL�
SRWHQVL�XQWXN�PHQJXUDQJL�HPLVL�JDV�UXPDK�
NDFD�&2 ��7KRPDV���������

3HUEDLNDQ� �UHPHGLDVL�� VLIDW� NLPLD�
WDQDK�ODKDQ�EHNDV�WDPEDQJ�EDWXEDUD�XQWXN�
PHQGXNXQJ� UHYHJHWDVL� GDSDW� GLODNXNDQ�
PHODOXL� SHPDQIDDWDQ� DNWLYLWDV� PLNURED�
WDQDK�� VDODK� VDWX� GL� DQWDUDQ\D� DGDODK�
EDNWHUL� SHUHGXNVL� VXOIDW� �%36��� %36� GDSDW�
G LPDQIDDWNDQ� XQWXN� PHQXUXQNDQ�
NRQVHQWUDVL� VXOIDW� SDGD� WDQDK� EHNDV�
WDPEDQJ�EDWXEDUD�\DQJ�WHUMDGL�DNLEDW�SURVHV�
$0'� �$FLG� 0LQH� 'UDLQDJH�� NDUHQD� GDODP�
DNWLYLWDV�PHWDEROLVPH�%36�GDSDW�PHUHGXNVL�
VXOIDW� PHQMDGL� + 6� �:LG\DWL�� 0DQV\XU���

.XVPDQD�� $QDV� 	� 6DQWRVR�� �������
(IHNWLYLWDV�%36�SDGD�WDQDK�EHNDV�WDPEDQJ�
EDWXEDUD�\DQJ�DNDQ�GLWDQDPL�WDQDPDQ�NDUHW�
PDVLK�PHPHUOXNDQ�NDMLDQ�SHQHOLWLDQ�ODQMXW�

7XMXDQ� SHQHOLWLDQ� DGDODK� XQWXN�
PHQGDSDWNDQ� LVRODW� %36� GDQ� XQWXN�
PHQJHWDKXL� SHQJDUXKQ\D� WHUKDGDS� VLIDW�
NLPLD�WDQDK�EHNDV�WDPEDQJ�EDWXEDUD��VHUWD�
SHUWXPEXKDQ�WDQDPDQ�NDUHW�GL�SROLEHJ�

%$+$1�'$1�0(72'(

3HQHOLWLDQ� GLODNXNDQ� GL� %DODL�
3HQHOLWLDQ� 6XQJHL� 3XWLK�� 3XVDW� 3HQHOLWLDQ�
.DUHW� \DQJ� EHUORNDVL� GL� *DODQJ�� 'HOL�
6HUGDQJ��6XPDWHUD�8WDUD�GHQJDQ�NHWLQJJLDQ�
WHPSDW�VHNLWDU����P�GSO�\DQJ�EHUODQJVXQJ�

6HPELULQJ��$QGUL\DQWR��6LDJLDQ��:LG\DWL��GDQ�$]ZLU
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SDGD� EXODQ�0DUHW� KLQJJD�'HVHPEHU� ������
3HQHOLWLDQ�WHUGLUL�GDUL�GXD�NHJLDWDQ��\DLWX�����
LVRODVL� EDNWHUL� SHUHGXNVL� VXOIDW� �%36�� GDUL�
EHEHUDSD� VXPEHU� GDQ� SHPXUQLDQQ\D�� ���
DSOLNDVL� LVRODW�%36�SDGD� WDQDPDQ�NDUHW�GL�
SROLEHJ��

,VRODVL�%DNWHUL�3HUHGXNVL�6XOIDW��%36��GDQ�
3HPXUQLDQQ\D

�6XPEHU�LVRODVL�%36�\DQJ�GLJXQDNDQ�
DGDODK� VHZDJH� VOXGJH�� VOXGJH� LQGXVWUL�
NHUWDV� \DQJ� GLDPELO� GDUL� SDEULN� NHUWDV� GL�
5LDX�� GDQ� UXPHQ� VDSL� \DQJ� GLDPELO� GDUL�
)DNXOWDV� 3HWHUQDNDQ�� ,QVWLWXW� 3HUWDQLDQ�
%RJRU�� ,VRODVL� %36� GLODNXNDQ� PHQJLNXWL�
PHWRGH� $WODV� GDQ� 3DUNV� ������� GHQJDQ�
NRPSRVLVL� PHGLD� 3RVWJDWH � %� \DQJ�
GLVHGHUKDQDNDQ��.RPSRVLVL�XQWXN�VDWX�OLWHU�
PHGLD� FDLU�3RVWJDWH�%� WHUGLUL� DWDV�QDWULXP�
ODNWDW� ��� P/��� PDJQHVLXP� VXOIDW� ����� J���
DPPRQLXP� NORULGD� ����� J��� NDOLXP�
GLKLGURJHQ� IRVIDW� ����� J��� EHVL� IRVIDW� ����� J��
GDQ�DVDP�DVNRUEDW������J���JOXNRVD������J���
NDOVLXP�NORULGD������J���QDWULXP�VXOIDW������J���
GDQ�HNVWUDN�NKDPLU������J���3HQJDWXUDQ�S+���
GLODNXNDQ�GHQJDQ�SHQDPEDKDQ�DVDP�VXOIDW�
VHEH OXP� G LV WH U L O L VDV L � VH ODQ MXWQ\D �
GLKRPRJHQLDVDL� GHQJDQ� YRUWH[� GDQ�

�� ��
GLODNXNDQ�SHQJHQFHUDQ��� �GDQ��� �GHQJDQ�
GXD� NDOL� XODQJDQ�� %LDNDQ� %36� GLLQNXEDVL�
SDGD�LQNXEDWRU�VDPSDL����KDUL��7XPEXKQ\D�
%36� GLWDQGDL� GHQJDQ� EHUXEDKQ\D� PHGLD�
PHQMDGL�ZDUQD�KLWDP��,VRODW�\DQJ�WHUEHQWXN�
NHPXGLDQ�GLPXUQLNDQ�SDGD�PHGLD�3RVWJDWH�
FDLU��

3HPXUQLDQ� LVRODW�GLODNXNDQ�GHQJDQ�
PHWRGH� SHQJHQFHUDQ� �6WDQLHU�� $GHOEHUJ�� 	�
,QJUDKDP�������� ,VRODW� \DQJ� GLSHUROHK�
GLNRFRN� GHQJDQ� EDLN� KLQJJD� WHUEHQWXN�
VXVSHQVL��7LQJNDW�SHQJHQFHUDQ�VHSXOXK�NDOL�
GLODNXNDQ� GHQJDQ� PHPLQGDKNDQ� VHFDUD�
DVHSWLN� �� P/� VXVSHQVL� PLNURE� NH� GDODP�
WDEXQJ� \DQJ� EHULVL� �� P/� ODUXWDQ� ILVLRORJL�
������ ODOX� GLKRPRJHQLVDVL�� 6XVSHQVL�
WHUVHEXW�GLHQFHUNDQ�OHELK�ODQMXW�GHQJDQ�FDUD�
\DQJ�VDPD�KLQJJD�SDGD�WLQJNDW�SHQJHQFHUDQ�

��
�� �� 6XVSHQVL� GLSLQGDKNDQ� VHFDUD� DVHSWLN�
VHEDQ\DN���P/�NH�GDODP�WDEXQJ�XOLU�\DQJ�
WHODK�EHULVL�PHGLD�FDLU�VWHULO�����EDJLDQ��ODOX�
PHGLD�GLWDPEDKNDQ�VHFDUD�SHUODKDQ�ODKDQ�
KLQJJD� SHQXK� GDQ� GLWXWXS� UDSDW� GDQ�

�
GLLQNXEDVL� SDGD� VXKX� �� &�� 3HQJDPDWDQ�
GLODNXNDQ� WHUKDGDS� ZDNWX� SHUWXPEXKDQ�
ELDNDQ�PXODL�GDUL�PXQFXOQ\D�ZDUQD�KLWDP�
KLQJJD� VHOXUXK� WDEXQJ� PHQJKLWDP�� ,VRODW�

\DQJ� WXPEXK� SDGD� WLQJNDW� SHQJHQFHUDQ�
WHUDNKLU� GLLQGLNDVLNDQ� VHEDJDL� ELDNDQ�
GHQJDQ�VDWX�MHQLV�VHO�%36�

$SOLNDVL� %DNWHUL� 3HUHGXNVL� 6XOIDW� �%36��
3DGD�7DQDPDQ�.DUHW�3ROLEHJ��

/RNDVL�SHQHOLWLDQ�LQL�WHUOHWDN�GL�'HVD�
6LMDQWDQJ� .RWR�� .HFDPDWDQ� 7DODZL�.RWD�
6DZDK� /XQWR�� 3URYLQVL� 6XPDWHUD� %DUDW��
/RNDVL� WHUVHEXW� PHUXSDNDQ� ODKDQ� EHNDV�
WDPEDQJ�EDWXEDUD�GHQJDQ�VLVWHP�WDPEDQJ�
WHUEXND�\DQJ�WHODK�GLWLQJJDONDQ�SHUXVDKDDQ�
EHVDU�VHODPD����WDKXQ��3HQJDPELODQ�WDQDK�
VHEDJDL� PHGLD� WXPEXK� GLODNXNDQ� GHQJDQ�
GLD\DN� PHQJJXQDNDQ� VDULQJDQ� EHUXNXUDQ�
���PHVK�GDQ�GLPDVXNNDQ�NH�GDODP�SROLEHJ�
\DQJ�EHUXNXUDQ����[����FP��XNXUDQ�WHUOLSDW���
6HODQMXWQ\D�WDQDK�EHNDV�WDPEDQJ�EDWXEDUD�
G L FDPSXU � GHQJDQ � EDKDQ � RUJDQ LN �
�SHUEDQGLQJDQ�YROXPH���EDKDQ�RUJDQLN�GDQ�
��WDQDK�EHNDV�WDPEDQJ�DQDHURE�MDU��VHEDJDL�
PHGLD�WXPEXK�WDQDPDQ�SROLEHJ��

3HPEHULDQ�EDKDQ�RUJDQLN�EHUWXMXDQ�
XQWXN� PHPLFX� SHUNHPEDQJ�ELDNDQ� GDQ�
VXPEHU� &� XQWXN� %36�� 6HODQMXWQ\D� WDQDK�
\DQJ�WHODK�GLFDPSXU�EDKDQ�RUJDQLN��KDUXV�
GLMHQXKNDQ� WHUOHELK� GDKXOX� VHEHOXP�
DSOLNDVL�%36��3HQMHQXKDQ�GLODNXNDQ�GHQJDQ�
SHQDPEDKDQ� DLU� VWHULO� VDPSDL� EHUEHQWXN�
SDVWD� DWDX� OXPSXU�� 7XMXDQ� SHQMHQXKDQ�
DGDODK�XQWXN�PHQMDJD�NRQGLVL�DQDHURE�DJDU�
%36� GDSDW� WXPEXK�� 6HODQMXWQ\D� VHWLDS�
SROLEHJ� GLDSOLNDVLNDQ� LVRODW� %36� VHEDQ\DN�

�
VDWX� OLWHU� �NHUDSDWDQ� EDNWHUL� �� ��� GDQ�
GLLQNXEDVL�VHODPD����KDUL� �:LG\DWL���������
7XMXDQ�LQNXEDVL�DGDODK�XQWXN�PHQXUXQNDQ�
NDQGXQJDQ� VXOIDW� SDGD� WDQDK� EHNDV�
WDPEDQJ� EDWXEDUD� VHEHOXP� GLODNXNDQ�
SHQDQDPDQ�NDUHW��'LODNXNDQ�SHQDPEDKDQ�
D L U � V H E D Q \ D N � � � � � � P O � X Q W X N �
PHPSHUWDKDQNDQ�NHMHQXKDQ�DLU�GDQ�NRQGLVL�
DQDHURE� VHKLQJJD� PLNURED� GDSDW� EHNHUMD�
RSWLPXP�� $GDSXQ� SHUODNXDQ� \DQJ�
GLODNXNDQ�GDODP�SHQHOLWLDQ�DGDODK�
��� ,VRODW�$���EDKDQ�RUJDQLN���WDQDK�EHNDV�

WDPEDQJ�EDWXEDUD�
��� ,VRODW�%���EDKDQ�RUJDQLN���WDQDK�EHNDV�

WDPEDQJ�EDWXEDUD�
��� ,VRODW�'���EDKDQ�RUJDQLN���WDQDK�EHNDV�

WDPEDQJ�EDWXEDUD�
��� %DKDQ�RUJDQLN��� WDQDK�EHNDV� WDPEDQJ�

EDWXEDUD�GHQJDQ�SHUEDQGLQJDQ������Y�Y��
DWDX�NRQWURO��

��� 7DQDK�EHNDV�WDPEDQJ�EDWXEDUD� �������
DWDX�NRQWURO��

,VRODVL�%DNWHUL�3HUHGXNVL�6XOIDW�8QWXN�0HPSHUEDLNL�6LIDW�.LPLD�7DQDK�%HNDV�7DPEDQJ�%DWXEDUD�
GDQ�3HQJDUXKQ\D�7HUKDGDS�.DUHW��+HYHD�EUDVLOLHQVLV��GL�3ROLEHJ
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3HQDQDPDQ�WDQDPDQ�NDUHW�GLODNXNDQ�
VHWHODK� SURVHV� SHQMHQXKDQ� GDQ� LQNXEDVL�
%36� VHODP� ��� KDUL�� 7DQDPDQ� NDUHW� \DQJ�
GLJXQDNDQ� SDGD� SHQHOLWLDQ� LQL� DGDODK�
WDQDPDQ�NDUHW�NORQ�3%����GHQJDQ�VWDGLD���
SD\XQJ�

3DUDPHWHU� SHQJDPDWDQ� GL� SROLEHJ�
PHOLSXWL� WLQJJL� WDQDPDQ� �GDUL� SHUWDXWDQ�
RNXODVL���MXPODK�SD\XQJ�GDXQ��GDQ�GLDPHWHU�
EDWDQJ�NDUHW��GLXNXU�SDGD�NHWLQJJLDQ����FP��
\DQJ�GLODNXNDQ�SDGD�DZDO� VHEHOXP� WDQDP�
GDQ� WLJD� EXODQ� VHWHODK� WDQDP�� 6HGDQJNDQ�
XQWXN� WDQDK� EHNDV� WDPEDQJ� EDWXEDUD�
GLODNXNDQ� DQDOLVLV� VLIDW� NLPLD� GDQ� ILVLN�
PHQFDNXS� S+�� XQVXU� KDUD�� .7.�� .%�� GDQ�
NDQGXQJDQ� VXOIDW� VHEHOXP� SHUODNXDQ��
6HWHODK� SHUODNXDQ� GLODNXNDQ� DQDOLVLV�
NDQGXQJDQ� VXOIDW� SDGD� WDQDK� EHNDV�
WDPEDQJ�EDWXEDUD�WHUVHEXW�

+$6,/�'$1�3(0%$+$6$1

,VRODVL� GDQ� 3HUEDQ\DNDQ� %DNWHUL�
3HUHGXNVL�6XOIDW��%36�

� %HUGDVDUNDQ� KDVLO� SHQHOLWLDQ�
GLSHUROHK�VHVXDL�NHJLDWDQ�LVRODVL�\DQJ�WHODK�
GLODNXNDQ�� KDQ\D� GLGDSDWNDQ� WLJD� LVRODW�
%36��'XD�LVRODW�GDUL�VOXGJH�LQGXVWUL�NHUWDV��
VDWX�LVRODW�GDUL�VHZDJH�LQGXVWUL�NHUWDV��GDQ�
WLGDN� GLGDSDWNDQ� LVRODW� GDUL� UXPHQ� VDSL��

,VRODW�GLNDUDNWHULVDVL�PHQMDGL�WLJD�NHORPSRN�
LVRODW�� \DLWX� KLWDP� \DQJ� WHUOHWDN� GL� GDVDU�
WDEXQJ� �,VRODW�$��GDQ�KLWDP�PHUDWD�SHQXK�
�,VRODW� %�� GLGDSDWNDQ� GDUL� VOXGJH� LQGXVWUL�
NHUWDV�� VHUWD� KLWDP� GHQJDQ� NHFRNODWDQ�
PHUDWD��,VRODW�'��GDUL�VHZDJH�VOXGJH�LQGXVWUL�
NHUWDV��*DPEDU�����

� ,VRODW� \DQJ� GLGDSDWNDQ� GDUL �
SHQHOLWLDQ� LQL� WHODK� GLSDVWLNDQ� PHUXSDNDQ�
LVRODW� %36� NDUHQD� GLOLKDW� GDUL� DGDQ\D�
SHUXEDKDQ� ZDUQD� PHGLD� \DQJ� GLJXQDNDQ�
\DLWX� PHGLD� VHOHNWLI� 3RVWJDWH� %� PHQMDGL�
KLWDP��,GHQWLILNDVL�EDNWHUL�LQL�VHVXDL�GHQJDQ�
PHWRGH�\DQJ�GLVDPSDLNDQ�ROHK�$WODV�	�3DUNV�
�������GDQ�6WDQLHU�HW�DO���������+DVLO�LVRODW�
\DQJ� VDPD� MXJD� WHUGDSDW� GDODP� SHQHOLWLDQ�
:LG\DWL� ������� EDKZD� NDUDNWHULVDVL� LVRODW�
%36� GDUL� VOXGJH� LQGXVWUL� NHUWDV� WHUEDJL�
PHQMDGL� �� NHORPSRN� \DLWX� LVRODW� �� �KLWDP�
GHQJDQ� NHDEX�DEXDQ��� LVRODW� �� �KLWDP�
GDVDUQ\D�FRNODW���LVRODW����KLWDP�SHQXK���GDQ�
LVRODW� �� �KLWDP� EHUGDVDU� DEX�DEX� GL� GDVDU�
WDEXQJ�� VHUWD� LVRODW� �� \DQJ� SDOLQJ� HIHNWLI�
PXGDK�GLDSOLNDVLNDQ�GL�ODSDQJDQ�

� 3HUEDQ\DNDQ� \DQJ� WHODK� GLODNXNDQ�
WHUKDGDS�NHWLJD�LVRODW�GDODP�PHGLD�NRPSRV�
VWHULO� PHQJKDVLONDQ� PDVLQJ�PDVLQJ� LVRODW�
VHEDQ\DN�����OLWHU��*DPEDU�����%LDNDQ�%36�
\DQJ�WXPEXK�GLWDQGDL�GHQJDQ�WHUEHQWXNQ\D�
JHOHPEXQJ�GL�SHUPXNDDQ�EDKDQ�RUJDQLN�

*DPEDU� ��� ,VRODW� %36� \DQJ� GLLVRODVL� GDUL�
VOXGJH� LQGXVWUL� NHUWDV� GDQ�
VHZDJH�VOXGJH

)LJXUH����%36�LVRODWHV�ZHUH�LVRODWHG�IURP�WKH�
SDSHU�LQGXVWU\�VOXGJH�DQG�VHZDJH�
VOXGJH

*DPEDU����3HUEDQ\DNDQ�LVRODW�GDODP�FDUULHU�
NRPSRV�VWHULO

)LJXUH� ��� ,VRODWHV� SURSDJDWLRQ� LQ� VWHULOH�
FRPSRVW�FDUULHU

6HPELULQJ��$QGUL\DQWR��6LDJLDQ��:LG\DWL��GDQ�$]ZLU
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6LIDW� )LVLN� GDQ� .LPLD� 7DQDK� %HNDV�
7DPEDQJ�%DWXEDUD�6HEHOXP�3HUODNXDQ

6LIDW� ILVLN� GDQ� NLPLD� WDQDK� EHNDV�
WDPEDQJ� EDWXEDUD� WHUWHUD� SDGD� 7DEHO� ���
'LOLKDW�GDUL�WHNVWXU�WDQDK��IUDNVL�SDVLU��GHEX��
OLDW���XQWXN�SHUNHEXQDQ�NDUHW�PDVLK�NXUDQJ�
VHVXDL��+DO�LQL�GLNDUHQDNDQ�QLODL�IUDNVL�SDVLU�
PDVLK�UHODWLI�WLQJJL��7DQDK�EHNDV�EHUWHNVWXU�
SDVLU�PHPLOLNL�.DSDVLWDV�7XNDU�NDWLRQ��.7.��
\DQJ� UHQGDK� GDQ� NDQGXQJDQ� SLULW� \DQJ�
WLQJJL�� .7.� PHUXSDNDQ� NDSDVLWDV� WDQDK�
XQWXN� PHQMHUDS� GDQ� PHPSHUWXNDUNDQ�
NDWLRQ� �7DQ�� ������� .RORLG� DQRUJDQLN� �OLDW��
GDQ�NRORLG�RUJDQLN��EDKDQ�RUJDQLN��EHUSHUDQ�
DNWLI� GDODP� SHUWXNDUDQ� GDQ� SHQMHUDSDQ�
NDWLRQ��+DQDILDK���������

'LWLQMDX�GDUL�VLIDW�NLPLDQ\D��7DEHO���
PHQXQMXNNDQ� WLQJNDW� NHVXEXUDQ� WDQDK�
UHQGDK�� %HUGDVDUNDQ� NULWHULD� SHQLODLDQ�
WDQDK� GDODP� +DUGMRZLJHQR� �������� VDPSHO�
WDQDK� EHNDV� WDPEDQJ� PHQXQMXNNDQ� S+�
\DQJ� VDQJDW� PDVDP�� 3DGD� SHUNHEXQDQ�
NDUHW�� S+� WDQDK� ���� PHUXSDNDQ� DPEDQJ�
EDWDV� PLQLPDO�� VHKLQJJD� GLSHUOXNDQ�
SHUODNXDQ�XQWXN�PHQLQJNDWNDQ�S+� WDQDK��
S+�\DQJ�UHQGDK�PHQJJDQJJX�VHUDSDQ�XQVXU�
KDUD� GDQ� SHUWXPEXKDQ� WDQDPDQ� PHODOXL�
NHWHUVHGLDDQ� XQVXU� KDUD� GDQ� XQVXU� \DQJ�
EHUVLIDW� UDFXQ� EDJL� WDQDPDQ�� VHUWD�
PHQ\HEDENDQ� NDQGXQJDQ� &�RUJDQLN� SDGD�

WDQDK�EHNDV�WDPEDQJ�EDWXEDUD�MXJD�UHQGDK��
\DLWX�KDQ\D��������.HWHUVHGLDDQ�KDUD�GDQ�
NDWLRQ�NDWLRQ� \DQJ� GDSDW� GLWXNDU� SDGD�
WDQDK� EHNDV� WDPEDQJ� EDWXEDUD� VDQJDW�
UHQGDK��VHUWD�NDQGXQJDQ�VXOIDW�\DQJ�WLQJJL��
%HJLWXSXQ�NDQGXQJDQ�XQVXU� DONDOL� WDQDK��
VHSHUWL�&D��0J��1D��GDQ�.�SDGD�DUHDO�EHNDV�
WDPEDQJ�UHQGDK�

3URILO� WDQDK� WHUJDQJJX� DNLEDW�
SHQJHUXNDQ�� SHQLPEXQDQ�� GDQ�SHPDGDWDQ�
DODW�DODW� EHUDW�� +DO� LQL� PHQJDNLEDWNDQ�
EXUXNQ\D� VLVWHP� WDWD� DLU� GDQ� DHUDVL� \DQJ�
V H F D U D � O D Q J VXQ J � PHPSHQ J D U XK L �
SHUNHPEDQJDQ� DNDU�� 3HUNHPEDQJDQ� DNDU�
WDQDPDQ�$FDFLD�PDQJLXP�SDGD�ODKDQ�EHNDV�
WDPEDQJ� EDWX� EDUD� GL� .DOLPDQWDQ� 7LPXU�
WHUKDPEDW�DNLEDW�EXUXNQ\D�VLVWHP�WDWD�DLU�
GDQ� DHUDVL� DNLEDW� NRQGLVL� WDQDK� \DQJ�
NRPSDN� �,VWRPR�� 6HWLDGL�� 	� 3XWUL�� ������� �
7HNVWXU� WDQDK� PHQMDGL� UXVDN� VHKLQJJD�
PHPSHQJDUXKL� NDSDVLWDV� WDQDK� XQWXN�
PHQDPSXQJ� DLU� GDQ� QXWULVL�� $NLEDW�
SHPDGDWDQ� WDQDK� PHQ\HEDENDQ� SDGD�
PXVLP� NHULQJ� WDQDK� PHQMDGL� SDGDW� GDQ�
NHUDV��.RQGLVL�NLPLD�ODKDQ�EHNDV�WDPEDQJ�
SHQDPEDQJDQ� PHQXQMXNNDQ� EDKZD�
NHVXEXUDQ�WDQDK��S+��GDQ�NHEHUDGDDQ�KDUD�
GDODP�WDQDK�UHQGDK��VHGDQJNDQ�NHEHUDGDDQ�
VXOIDW� WLQJJL�� NDUHQD� ODUXWDQ� GDUL� PHWDO�
VXOILGD�� S+� WDQDK� \DQJ� VDQJDW� UHQGDK�
PHQ\HEDENDQ�UXVDNQ\D�VLVWHP�SHQ\HUDSDQ�

3DUDPHWHU�

3DUDPHWHUV�

-XPODK�

9DOXH�

.HWHUDQJDQ�

'HVFULSWLRQV�

)UDNVL�3DVLU����� ��� ��

)UDNVL�'HEX����� ��� ��

)UDNVL�/LDW����� ��� ��

S+�� ���� 5HQGDK�

&����� ����� 5HQGDK�

1����� ����� 5HQGDK�

3�2��%UD\����SSP�� ����� 5HQGDK�

&D��FPRO����.J��� ����� 5HQGDK�

0J��FPRO����.J��� ����� 5HQGDK�

.��FPRO����.J�� ����� 5HQGDK�

1D��FPRO����.J�� ���� $JDN�UHQGDK�

.7.��FPRO����.J�� ���� $JDN�UHQGDK�

.%����� ������ $JDN�UHQGDK�

6XOIDW��6�62������� ����� 7LQJJL�

�

7DEHO����+DVLO�DQDOLVD�NLPLD�WDQDK�EHNDV�WDPEDQJ�EDWXEDUD
7DEOH����&KHPLFDO�DQDO\VLV�RI�H[�FRDO�PLQLQJ�VRLO

,VRODVL�%DNWHUL�3HUHGXNVL�6XOIDW�8QWXN�0HPSHUEDLNL�6LIDW�.LPLD�7DQDK�%HNDV�7DPEDQJ�%DWXEDUD�
GDQ�3HQJDUXKQ\D�7HUKDGDS�.DUHW��+HYHD�EUDVLOLHQVLV��GL�3ROLEHJ
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*DPEDU����S+�WDQDK�SDGD�EHUEDJDL�SHUODNXDQ
)LJXUH����6RLO�S+�RQ�YDULRXV�WUHDWPHQWV

XQVXU� 3�� &D�� 0J�� GDQ� .�� VHUWD� WRNVLVLWDV�
WDQDK��.HDVDPDQ�VLVD�SHQDPEDQJDQ�GDSDW�
PHQLQJNDWNDQ� NDQGXQJDQ� WRWDO� XQVXU� )H��
VHQ\DZD�\DQJ�EHUDVDO�GDUL�UXVDNQ\D�WDQDK�
DNLEDW� KXMDQ� \DQJ� PHQJKDVLONDQ� VXOIXU�
�3DWWLPDKX��������

3HQJDUXK� %DNWHUL� 3HUHGXNVL� 6XOIDW�
7HUKDGDS� 6LIDW� .LPLD� 7DQDK� %HNDV�
7DPEDQJ� %DWXEDUD� �S+�� &�RUJDQLN��
.DQGXQJDQ�6XOIDW�

+DVLO�SHQJXNXUDQ�S+�WDQDK�VHWHODK�
��� KDUL� LQNXEDVL� WHUWHUD� SDGD� *DPEDU� ���
6HOXUXK��SHUODNXDQ�GDSDW�PHQLQJNDWNDQ�S+�
VHWHODK�GLDSOLNDVLNDQ�%36��3HUODNXDQ�LVRODW�
%� PHQXQMXNNDQ� SHQLQJNDWDQ� S+� WHUWLQJJL�
PHQGHNDWL� QHWUDO� GLEDQGLQJNDQ� VHPXD�
SHUODNXDQ��\DLWX�S+�PHQFDSDL������+DO� LQL�
GLNDUHQDNDQ� %36� PHPDQIDDWNDQ� VXPEHU�
HQHUJL�GDUL�VXOIDW�\DQJ�EDQ\DN�WHUGDSDW�SDGD�

ODKDQ� EHNDV� WDPEDQJ� EDWXEDUD�� 6XOIDW�
WHUPDVXN� JRORQJDQ� DVDP� NXDW�� VHKLQJJD�
DNLEDW� GDUL� SURVHV� UHGXNVL� VXOIDW� DGDODK�
GLOHSDVNDQQ\D� LRQ�KLGURNVLO��PHQJKDVLONDQ�
+ 6� GDQ� LRQ� ELNDUERQDW�� GDQ� WHUMDGL��

SHQLQJNDWDQ�S+��:LG\DWL��������

3HQLQJNDWDQ� S+� EHUKXEXQJDQ�
GHQJDQ�SHQLQJNDWDQ�EDKDQ�RUJDQLN�NDUHQD�
EDKDQ�RUJDQLN�DNDQ�PHQJDODPL�PLQHUDOLVDVL�
PHQJKDVLONDQ� &2 � \DQJ� SDGD� NRQGLVL��

DQDHURE� DNDQ� EHUSHUDQ� VHEDJDL� EXIIHU�
�6WHYHQVRQ���������*DPEDU���PHQXQMXNNDQ�
EDKZD� SHUODNXDQ� LVRODW� %36� GDSDW�
PHQDPEDK� MXPODK�&�RUJDQLN�GDODP� WDQDK�
EHNDV� WDPEDQJ� EDWXEDUD�� +DO� LQL� WHUOLKDW�
GDUL�MXPODK�&�RUJDQLN�DZDO�VHEHOXP�DSOLNDVL�
%36� VHEHVDU� ������ GDQ� WHUJRORQJ� GDODP�
NDWHJRUL�UHQGDK��NULWHULD�337��������PHQMDGL�
������SDGD�LVRODW�%��WHUJRORQJ�VHGDQJ��

*DPEDU����&�RUJDQLN�WDQDK�SDGD�EHUEDJDL�SHUODNXDQ
)LJXUH����&�RUJDQLF�RI�VRLO�RQ�YDULRXV�RI�WUHDWPHQWV

6HPELULQJ��$QGUL\DQWR��6LDJLDQ��:LG\DWL��GDQ�$]ZLU
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$SOLNDVL�LVRODW�%36�SDGD�WDQDK�EHNDV�
WDPEDQJ�EDWXEDUD�PHQXUXQNDQ�NDQGXQJDQ�
VXOIDW� GLEDQGLQJNDQ� GHQJDQ� VHEHOXP�
DSOLNDVL� %36� �*DPEDU� ���� 3HQXUXQDQ�
NDQGXQJDQ� VXOIDW� WHUWLQJJL� GLWXQMXNNDQ�
SDGD�SHUODNXDQ�LVRODW�%��+DO�LQL�GLNDUHQDNDQ�
DGDQ\D� DNWLYLWDV� %36� \DQJ� PHQJJXQDNDQ�
VXOIDW�VHEDJDL�VXPEHU�HQHUJL�\DLWX�VHEDJDL�
DNVHSWRU� HOHNWURQ� GHQJDQ� PHQJJXQDNDQ�
EDKDQ� RUJDQLN� �NRPSRV�� VHEDJDL� VXPEHU�
NDUERQ�� .DUERQ� WHUVHEXW� EHUSHUDQ� VHEDJDL�
GRQRU� HOHNWURQ� GDODP� PHWDEROLVPH� GDQ�
VHEDJDL� SHQ\XVXQ� VHOQ\D� �*URXGHY��
6SDQRYD�� *HRUJLHY�� 1LFRORYD�� 	� $QJHORY��
������� 6XOIDW� PHQHULPD� HOHNWURQ� PDND�
VHQ\DZD� LQL� DNDQ� PHQJDODPL� UHGXNVL�
PHQMDGL� VXOILGD� VHKLQJJD� NRQVHQWUDVLQ\D�
PHQXUXQ�

*DPEDU���PHQXQMXNNDQ�EDKZD�SDGD�
SHUODNXDQ� NRQWURO� �� �EDKDQ� RUJDQLN� GDQ�
SHQMHQXKDQ�VHODPD����KDUL��MXJD�PHQJDODPL�
SHQXUXQDQ� VXOIDW�� .DQGXQJDQ� VXOIDW� SDGD�
NRQWURO���GDQ���WLGDN�EHUEHGD�Q\DWD��+DO�LQL�
GLGXJD� SHUVHGLDDQ� RNVLJHQ� GDODP� WDQDK�
PHQXUXQ� DNLEDW� SHQMHQXKDQ�� 3HUXEDKDQ�
VLIDW� ILVLN� WDQDK� DNLEDW� SHQMHQXKDQ�
PHQ\HEDENDQ�SHURPEDNDQ�EDKDQ� RUJDQLN��
VXOIDW� GDQ� VXOILGD� �<XOLDQD�� �������
3HQMHQXKDQ� DLU� PHQJDNLEDWNDQ� WDQDK�
PHQMDGL� DQDHURE� GLPDQD� SRUL�SRUL� WDQDK�
\DQJ� DZDOQ\D� WHULVL� RNVLJHQ� PHQMDGL�
WHUGHVDN� GDQ� WHUJDQWLNDQ� ROHK� DLU��
3HQXUXQDQ�VXOIDW�GDSDW�WHUMDGL�GLNDUHQDNDQ�
SDGD�NRQGLVL�DQDHURE�DNVHSWRU�HOHNWURQ�\DQJ�
SDGD�NRQGLVL�DHURE�GLODNXNDQ�ROHK�RNVLJHQ�
EHEDV� DNDQ� GLJDQWLNDQ� ROHK� PROHNXO� ODLQ�
�)RWK��������:LG\DWL���������

3HQXUXQDQ� NDQGXQJDQ� VXOIDW� SDGD�
VHPXD� SHUODNXDQ� LVRODW� %36� OHELK� WLQJJL�
GLEDQGLQJNDQ� GHQJDQ� NRQWURO� �� GDQ�
SHQLQJNDWDQ� S+� VHUWD� &�RUJDQLN� WHUWLQJJL�
SDGD�WDQDK�EHNDV�WDPEDQJ�EDWXEDUD��+DO�LQL�
PHQXQMXNNDQ� EDKZD� UHDNVL� UHGXNVL� VXOIDW�
\DQJ� GLNDWDOLV� ROHK� %36� OHELK� HILVLHQ�
GDULSDGD�SURVHV�UHGXNVL�VHFDUD�NLPLD�NDUHQD�
SHQMHQXKDQ� DLU� GDQ� SHQDPEDKDQ� EDKDQ�
RUJDQLN�� 1DPXQ�� PHQXUXW� :LG\DWL� �������
SHQDPEDKDQ � EDKDQ � R UJDQ LN � GDQ �
SHQMHQXKDQ� WHWDS� SHUOX� GLODNXNDQ� NDUHQD�
UHDNVL� UHGXNVL� VXOIDW� ROHK� %36� PHQMDGL�
VXOILGD� GDSDW� GLWLQJNDWNDQ� PHODOXL�
SHQDPEDKDQ�NDGDU�DLU�GDQ�EDKDQ�RUJDQLN�

3HQJDUXK� $SOLNDVL� %36� 7HUKDGDS�
3HUWXPEXKDQ�7DQDPDQ�.DUHW�GL�3ROLEHJ

3HQJDUXK� LVRODW� %36� WHUKDGDS�
SHUWDPEDKDQ� WLQJJL� WDQDPDQ�� MXPODK�
SD\XQJ�� GDQ� GLDPHWHU� EDWDQJ� VHWHODK� WLJD�
EXODQ�SHUODNXDQ�WHUWHUD�SDGD�7DEHO���

+DVLO� SHQHOLWLDQ� PHQXQMXNNDQ�
EDKZD�SDGD�SHUODNXDQ�WDQDK�WDPEDQJ�VDMD�
�NRQWURO� ���� SHUWDPEDKDQ� WLQJJL� WDQDPDQ�
VHODPD� WLJD� EXODQ� KDQ\D� ����� FP�� MXPODK�
SD\XQJ� GDXQ� WLGDN� EHUWDPEDK� GDQ�
SHUWDPEDKDQ� GLDPHWHU� EDWDQJ� KDQ\D� �����
PP��Q\DWD�OHELK�NHFLO�GLEDQGLQJNDQ�GHQJDQ�
VHPXD� SHUODNXDQ� ODLQQ\D�� 3HUWDPEDKDQ�
WLQJJL�WDQDPDQ�SDGD�VHPXD�SHUODNXDQ�LVRODW�
DGDODK� EHUEHGD� WLGDN� Q\DWD� GLEDQGLQJNDQ�
GHQJDQ�SHUWDPEDKDQ� WLQJJL� WDQDPDQ�SDGD�
SHUODNXDQ�EDKDQ�RUJDQLN���WDQDK�WDPEDQJ�
�NRQWURO� ���� 6HPHQWDUD� SDGD� SDUDPHWHU�
SHUWDPEDKDQ�MXPODK�SD\XQJ�GDQ�GLDPHWHU�
EDWDQJ�� SHUODNXDQ� NRQWURO� �� Q\DWD� OHELK�
EHVDU� GLEDQGLQJNDQ� GHQJDQ� VHPXD�
SHUODNXDQ�LVRODW�

*DPEDU����.DQGXQJDQ�VXOIDW�VHWHODK�DSOLNDVL�%36
)LJXUH�����6XOSKDWH�FRQWHQW�DIWHU�DSSOLFDWLRQ�RI�%36�LVRODWHV

,VRODVL�%DNWHUL�3HUHGXNVL�6XOIDW�8QWXN�0HPSHUEDLNL�6LIDW�.LPLD�7DQDK�%HNDV�7DPEDQJ�%DWXEDUD�
GDQ�3HQJDUXKQ\D�7HUKDGDS�.DUHW��+HYHD�EUDVLOLHQVLV��GL�3ROLEHJ
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3HUODNXDQ�
7UHDWPHQW�

3HUWDPEDKDQ���
,QFUHPHQW�

7LQJJL�
WDQDPDQ�

3ODQW�KHLJKW�
�FP��

-XPODK�SD\XQJ�
GDXQ�

1XPEHU�RI�ZKRUOV�

'LDPHWHU�
EDWDQJ��
7UXQN�

GLDPHWHU���

�PP��

7DQDK�7DPEDQJ���%DKDQ�2UJDQLN���,VRODW�$� ������D� �����DE� �����EF�

7DQDK�7DPEDQJ���%DKDQ�2UJDQLN���,VRODW�%� ������D� �����DE� �����EF�

7DQDK�7DPEDQJ���%DKDQ�2UJDQLN���,VRODW�'� ������D� �����E� �����G�

7DQDK�7DPEDQJ��.RQWURO���� �����E� �����F� �����F�

7DQDK�7DPEDQJ���%DKDQ�2UJDQLN��.RQWURO���� ������D� �����D� �����D�
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6HFDUD� XPXP� GDUL� 7DEHO� �� GDSDW�
GLOLKDW� EDKZD� SHUWDPEDKDQ� SHUWXPEXKDQ�
SDGD� NRQWURO� �� �EDKDQ� RUJDQLN� �� WDQDK�
WDPEDQJ��WDQSD�LVRODW��DGDODK�EHUEHGD�WLGDN�
Q\DWD� GLEDQGLQJNDQ� GHQJDQ� VHPXD�
SHUODNXDQ�LVRODW���WDQDK�WDPEDQJ���EDKDQ�
RUJDQLN�� +DO� LQL� PHQJLQGLNDVLNDQ� EDKZD�
VHRODK�RODK� SHPEHULDQ� LVRODW� WLGDN� VHFDUD�
Q\DWD�PHQGXNXQJ�SHUWXPEXKDQ� WDQDPDQ��
.HWLGDNQ\DWDDQ� WHUVHEXW� GLGXJD� NDUHQD�
UHQWDQJ�ZDNWX�SHQJDPDWDQ�\DQJ� WHUJRORQJ�
VLQJNDW� ��� EXODQ�� VHKLQJJD� EHOXP� WHUOLKDW�
SHQJDUXKQ\D�� 7DQDPDQ� WDKXQDQ� VHSHUWL�
WDQDPDQ� NDUHW � � XPXPQ\D� UHVSRQ�
SHUWXPEXKDQ�Q\DWD�GDSDW�GLDQDOLVLV�VHWHODK�
��EXODQ�SHUODNXDQ��$ODVDQ� WLGDN�Q\DWDQ\D�
SHUODNXDQ� WHUVHEXW� MXJD� GDSDW� GLVHEDENDQ�
NDUHQD�SDGD�SHUODNXDQ�NRQWURO����S+�WDQDK�
GDQ� &�RUJDQLN� VHWHODK� LQNXEDVL� DGDODK�
UHODWLI�VDPD�GDQ�PDVLK�QHWUDO��'LGXJD�EDKZD�
GDODP� MDQJND� SDQMDQJ�� SHUODNXDQ� NRQWURO�
WLGDN� ELVD� GLSDVWLNDQ� DNDQ� VDPD� GHQJDQ�
SHQJDPDWDQ� VDDW� LQL�� +DO� LQL� GDSDW�
GLEDQGLQJNDQ� GHQJDQ� GDWD� NDQGXQJDQ�
VXOIDW�� .DQGXQJDQ� VXOIDW� SDGD� SHUODNXDQ�
NRQWURO��EDKDQ�RUJDQLN�GDQ�WDQDK�WDPEDQJ��
GDQ� SHUODNXDQ� LVRODW� PHPEHULNDQ� KDVLO�
EHUEHGD� Q\DWD�� ,QL� PHQXQMXNNDQ� EDKZD�
UHDNVL�UHGXNVL�VXOIDW�\DQJ�GLNDWDOLV�ROHK�%36�
OHELK�HILVLHQ�GDULSDGD�SURVHV�UHGXNVL�VHFDUD�
NLPLD�NDUHQD�SHQMHQXKDQ�GDQ�SHQDPEDKDQ�
EDKDQ� RUJDQLN�� 0HQXUXW� :LG\DWL� ��������
SHQMHQXKDQ� GDQ� SHQDPEDKDQ� EDKDQ�
RUJDQLN�WHWDS�SHUOX�GLODNXNDQ�NDUHQD�UHDNVL�
UHGXNVL� VXOIDW� ROHK� %36� PHQMDGL� VXOILGD�
GDSDW� PHQLQJNDW� PHODOXL� SHQMHQXKDQ� GDQ�
SHQDPEDKDQ�EDKDQ�RUJDQLN�WDQDK��

.(6,038/$1�

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� GDSDW�
GLVLPSXONDQ�EDKZD�WHODK�GLSHUROHK�WLJD�MHQLV�
LVRODW�EDNWHUL�SHUHGXNVL�VXOIDW�\DLWX�LVRODW��$�
GDUL� VHZDJH� VOXGJH�� LVRODW� %� GDQ� '� GDUL�
VOXGJH� LQGXVWUL� NHUWDV�� ,VRODW� EDNWHUL�
SHUHGXNVL� VXOIDW� \DQJ� GLSHUROHK� PDPSX�
PHQXUXQNDQ� S+� � &�RUJDQ LN � � GDQ�
NDQGXQJDQ� VXOIDW� WDQDK� EHNDV� WDPEDQJ�
EDWXEDUD� � %HUGDVDUNDQ� SDUDPHWHU �
SHUWDPEDKDQ� WLQJJL� WDQDPDQ� GL� SROLEHJ�
VHWHODK� WLJD� EXODQ� DSOLNDVL�� VHPXD� LVRODW�
Q\DWD� OHELK� EHVDU� GLEDQGLQJNDQ� GHQJDQ�
NRQWURO��WDQSD�LVRODW�GDQ�KDQ\D�PHGLD�EHNDV�
WDQDK�WDPEDQJ�VDMD���'LVDUDQNDQ�SHQHOLWLDQ�
LQL� PDVLK� SHUOX� GLODQMXWNDQ� XQWXN�
PHQGDSDWNDQ�GDWD�SHUWXPEXKDQ� WDQDPDQ�
NDUHW� GL� SROLEHJ� GDQ� XQWXN� PHQJHWDKXL�
HIHNWLYLWDV�LVRODW�%36�GDODP�SHUEDLNDQ�VLIDW�
NLPLD� WDQDK� EHNDV� WDPEDQJ� EDWXEDUD� GL�
ODSDQJDQ��VHUWD�GLODNXNDQ�SHQHOLWLDQ�VHUXSD�
GHQJDQ� PHQJXEDK� GHVDLQ� GDQ� ZDNWX�
DSOLNDVL�%36�

� �

8&$3$1�7(5,0$�.$6,+

8FDSDQ� WHULPD� NDVLK� GLVDPSDLNDQ�
NHSDGD� ',3$� %DGDQ� 3HQHOLWLDQ� GDQ�
3HQJHPEDQJDQ� 3HUWDQLDQ� \DQJ� WHODK�
PHPELD\DL� SHQHOLWLDQ� LQL� PHODOXL� 3URJUDP�
.HUMDVDPD� .HPLWUDDQ� 3HQHOLWLDQ� GDQ�
3HQJHPEDQJDQ�3HUWDQLDQ�1DVLRQDO��..3�1��
SHULRGH�WDKXQ������GHQJDQ�1RPRU�.RQWUDN�
NHUMDVDPD� ������+0�����,����������.�
7DQJJDO���0DUHW�������

7DEHO����3HQJDUXK�LVRODW�%36�WHUKDGDS�SHUWXPEXKDQ�WDQDPDQ�NDUHW�GL�SROLEHJ�
7DEOH����%36�LVRODWV�LQIOXHQFH�RQ�WKH�JURZWK�RI�UXEEHU�SODQWV�LQ�SRO\EDJ�

$QJND�SDGD�NRORP�\DQJ�VDPD�GLLNXWL�KXUXI� �\DQJ�VDPD�PHQXQMXNNDQ�WLGDN�EHUEHGD�Q\DWD�SDGD�3�����

�)LJXUHV�LQ�WKH�VDPH�FROXPQ�IROORZHG�E\�WKH�VDPH�OHWWHU�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�DW�3 �����

6HPELULQJ��$QGUL\DQWR��6LDJLDQ��:LG\DWL��GDQ�$]ZLU



���

'$)7$5�3867$.$

$WODV��0��5���	�3DUNV��/��&����������+DQGERRN�
RI�0LFURELRORJLFDO�0HGLD��%RFD�5DWRQ��
86$��&5&�3UHVV�

%DGDQ� 3HUL]LQDQ� GDQ� 3HQDQDPDQ� 0RGDO�
'DHUDK� 3URYLQVL� .DOLPDQWDQ� 7LPXU��
��������3HQ\XVXQDQ�NDMLDQ�LQYHVWDVL�GL�
ODKDQ� EHNDV� WDPEDQJ�� .DOLPDQWDQ�
7LPXU�� ,QGRQHVLD�� %330'�� 'LDNVHV�
GDUL�KWWS���ESSPG�NDOWLPSURY�JR�LG

'LQDV� (QHUJL� GDQ� 6XPEHU� 'D\D� 0LQHUDO�
3URYLQVL� 6XPDWHUD� %DUDW�� ��������
.XPSXODQ� GDWD� 3URSLQVL� 6XPDWHUD�
%DUDW�� 6XPDWHUD� %DUDW�� ,QGRQHVLD��
%DSHGDOGD�3URYLQVL�6XPEDU��

*URXGHY�� 6��� 6SDQRYD�� ,��� *HRUJLHY�� 3���
1LFRORYD�� 0��� 	� � $QJHORY�� $�� ��������
7UHDWPHQW� RI� DFLG� PLQH� GUDLQDJH� E\�
PHDQV�RI�D�QDWXUDO�ZHWODQG��$QQXDO�RI�
7KH�8QLYHUVLW\� RI�0LQLQJ�DQG�*HRORJ\�
´67�� ,YDQ� 5LOVNLµ�� *HRORJ\� DQG�
*HRSK\VLFV�����������������

+DQDILDK�� .�� $�� �������� 'DVDU�'DVDU� ,OPX�
7DQDK�� -DNDUWD�� ,QGRQHVLD�� 5DMDZDOL�
3UHVV�

+DUGMRZLJHQR��6�� �������� ,OPX�7DQDK��(GLVL�
5HYLVL��-DNDUWD��,QGRQHVLD��$NDGHPLND�
3UHVVLQGR�

,VWLDQWR�� �������� .HVHVXDLDQ� ODKDQ� XQWXN�
WDQDPDQ�NDUHW�KXEXQJDQQ\D�GHQJDQ�
SURGXNWLYLWDV�� :RUNVKRS� 7HNQLN�
0HPSHUVLQJNDW�0DVD�7DQDPDQ�%HOXP�
0HQJKDVLONDQ� SDGD� 7DQDPDQ� .DUHW��
0HGDQ�� ,QGRQHVLD�� � %DODL� 3HQHOLWLDQ�
6XQJHL�3XWLK�

,VWRPR�� <��� 6HWLDGL�� 	� 3XWUL�� $�� 1�� ��������
(YDOXDVL� NHEHUKDVLODQ� WDQDPDQ�KDVLO�
UHYHJHWDVL� GL� ODKDQ� SDVFD� WDPEDQJ�
EDWXEDUD� VLWH� ODWL� 37�� %HUDX� &RDO�
.DOLPDQWDQ� 7LPXU�� -XUQDO� 6LOYLNXWXU�
7URSLND��������������

.HPHQWHULDQ� (QHUJL� GDQ� 6XPEHU� 'D\D�
0LQHUDO�� �������� 3HUDWXUDQ� 0HQWHUL�
(QHUJL� GDQ� 6XPEHU� 'D\D� 0LQHUDO�
1RPRU� �� 7DKXQ� ����� 7HQWDQJ�
3HQLQJNDWDQ� 1LODL� 7DPEDK� 0LQHUDO�
0HODOXL� .HJLDWDQ� 3HQJRODKDQ� GDQ�
3HPXUQLDQ�0LQHUDO� GL� 'DODP� 1HJHUL��
-DNDUWD�� ,QGRQHVLD�� .HPHQWHULDQ�
(6'0�

3DQJXGLMDWQR��*�� �������� .ULWHULD� SHQLODLDQ�
WHNQLV� NHPDPSXDQ� ODKDQ� XQWXN�
EXGLGD\D� NDUHW�� %XOO�� 3HUNDUHWDQ�� ���
������

3DWWLPDKX�� '�� 9�� �������� 5HVWRUDVL� ODKDQ�
NULWLV� SDVFDWDPEDQJ� VHVXDL� NDLGDK�
H N R O R J L � � ' L D N V H V � G D U L �
KWWS���ZZZ�UXG\FW�FRP�

6LDJLDQ�� 1�� �������� 6LVWHP� WDQDP� NDUHW�
VHEDJDL� SHQJKDVLO� ODWHNV� GDQ� ND\X�
NDUHW��:DUWD� 3HUNDUHWDQ����������� ���
���

6WDQLHU��5��<���$GHOEHUJ��(��$���	�,QJUDKDP��-��
/�� �������� 'XQLD� 0LNUREH� ,�� -DNDUWD��
,QGRQHVLD��%KUDWDUD�.DU\D�

6WHYHQVRQ��)��-����������+XPXV�&KHPLVWU\���
*HQHVLV�� &RPSRVLWLRQ�� 5HDFWLRQ�� 1HZ�
<RUN��86$��-RKQ�:LOOH\�	�6RQ�

6XJL\DQWR�� <�� �������� 6XDWX� XVXODQ�
SHUEDLNDQ�GDODP�SHQLODLDQ�NHVHVXDLDQ�
ODKDQ� XQWXN� WDQDPDQ� NDUHW�� :DUWD�
3HUNDUHWDQ�������������

7DQ��.��+����������'DVDU�GDVDU�NLPLD�WDQDK��
<RJ\DNDUWD�� ,QGRQHVLD�� *DGMDK�0DGD�
8QLYHUVLW\�3UHVV�

7KRPDV����������(VWLPDVL�ILNDVDVL�&2 �ROHK��

NDQRSL� NDUHW� NORQ� *7� ��� -XUQDO�
3HQHOLWLDQ�.DUHW�����������������

:LG\DWL��(���0DQV\XU��,���.XVPDQD��&���$QDV��
,���	�6DQWRVR��(����������3HPDQIDDWDQ�
VOXGJH� LQGXVWUL� NHUWDV� VHEDJDL� DJHQ�
SHPEHQDK� WDQDK� SDGD� ODKDQ� EHNDV�
WDPEDQJ� EDWXEDUD�� /LWEDQJ� +XWDQ��
������������

,VRODVL�%DNWHUL�3HUHGXNVL�6XOIDW�8QWXN�0HPSHUEDLNL�6LIDW�.LPLD�7DQDK�%HNDV�7DPEDQJ�%DWXEDUD�
GDQ�3HQJDUXKQ\D�7HUKDGDS�.DUHW��+HYHD�EUDVLOLHQVLV��GL�3ROLEHJ



���

:LG\DWL��(����������%LRUHPHGLDVL�WDQDK�EHNDV�
WDPEDQJ� EDWXEDUD� GHQJDQ� VOXGJH�
LQGXVWUL � NHUWDV� XQWXN� PHPDFX�
UHYHJHWDVL� ODKDQ� >'LVHUWDVL@�� ,QVWLWXW�
3HUWDQLDQ�%RJRU��,QGRQHVLD�

:LG\DWL�� (�� �������� 3HPDQIDDWDQ� EDNWHUL�
SHUHGXNVL� VXOIDW� XQWXN� ELRUHPHGLDVL�
WDQDK� EHNDV� WDPEDQJ� EDWXEDUD��
%LRGLYHUVLWDV���������������

:LG\DWL�� (�� �������� )RUPXODVL� LQRNXODVL�
EDNWHUL� SHUHGXNVL� VXOIDWH� \DQJ�
GLLVRODVL� GDUL� VOXGJH� LQGXVWUL� NHUWDV�
XQWXN�PHQJDWDVL� DLU� DVDP� WDPEDQJ��
7HNQR�+XWDQ�7DQDPDQ����������������

<XOLDQD��(��'����������-HQLV�PLQHUDO�OLDW�GDQ�
SHUXEDKDQ� VLIDW� NLPLD� WDQDK� DNLEDW�
SURVHV� UHGXNVL� GDQ� RNVLGDVL� SDGD�
OLQJNXQJDQ� WDQDK� VXOIDW� PDVDP��
-XUQDO�%XPL�/HVWDUL�����������������
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