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$EVWUDFW

7R� PHHW� WKH� QHHGV� RI� KLJK�TXDOLW\�
DVSKDOW� DQG� WR� LQFUHDVH� GRPHVWLF� UXEEHU�
DEVRUSWLRQ��WKH�,QGRQHVLDQ�JRYHUQPHQW�EHJDQ�
WR� ODXQFK� D� SLORW� SURMHFW� RI� $FWLYDWHG� 6ROLG�
*URXQG�5XEEHU��6.$7��IRU�UXEEHUL]HG�DVSKDOW��
WKLV�LV�DQ�RSSRUWXQLWLHV�IRU�DVSKDOW�FRPSDQLHV��
7KH�SXUSRVH�RI�WKLV�UHVHDUFK�ZDV�WR�H[DPLQH�
WKH� EHVW� ORFDWLRQ� IRU� WKH� HVWDEOLVKPHQW� RI�
6.$7� IDFWRU\�� ZLWK� $+3� PHWKRG� XVLQJ� ��
FULWHULD�����VXE�FULWHULD�DQG���DOWHUQDWLYHV� 7KH��
UHVXOW� EDVHG� RQ� H[SHUW� FKRLFH� VRIWZDUH�
FDOFXODWLRQ�ZDV�WKDW�WKH�VFRUHV�IRU�6HPDUDQJ�
��������� &LNDPSHN� ��������� 3DOHPEDQJ�
��������� DQG� 6LGRDUMR� ��������� 7KH� PDLQ�
DGYDQWDJH� RI� 6HPDUDQJ� ZDV� LWV� VWUDWHJLF�
ORFDWLRQ�EHFDXVH�LW�KDG�D�SURVSHFWLYH�PDUNHW�
ZLWKLQ�D�UDGLXV�RI�����.P��,W�KDV�������.P�
QDWLRQDO� DQG� �������� .P� SURYLQFHV� URDG��
6HPDUDQJ�KDG�DQRWKHU�DGYDQWDJHV��WKRVH�DUH�
FKHDSHU�ODQG�DQG�ORZHU�ODERXU�FRVW�WKDQ�RWKHU�
FLWLHV��

.H\ZRUGV���$+3��ORFDWLRQ��UXEEHUL]HG�DVSKDOW��
UXEEHUL]HG�URDG

$EVWUDN

8QWXN�PHPHQXKL� NHEXWXKDQ� DVSDO�
\DQJ�EHUNXDOLWDV�WLQJJL�VHUWD�PHQLQJNDWNDQ�
SHQ\HUDSDQ� NDUHW� DODP� GL� GDODP� QHJHUL��
SHPHULQWDK� ,QGRQHVLD� VHEDJDL� NRQVXPHQ�
XWDPD� DVSD O � G L � ,QGRQHV LD � PXOD L �
PHQFDQDQJNDQ�SURJUDP�SHQJDVSDODQ�\DQJ�
PHQJJXQDNDQ� EDKDQ� GHQJDQ� FDPSXUDQ�
NDUHW� SDGDW� DWDX� 6HUEXN� .DUHW� $ODP�
7HUDNWLYDVL� �6.$7�� XQWXN� DVSDO� NDUHW�� +DO�
WHUVHEXW� PHUXSDNDQ� SHOXDQJ� EDJL�
SHUXVDKDDQ�\DQJ�EHUJHUDN�GL�ELGDQJ�DVSDO��

0DQDMHPHQ� SHUXVDKDDQ� KDUXV� PHODNXNDQ�
DQDOLVLV� ORNDVL�SHQJHPEDQJDQ�SURJUDP�LQL��
7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� XQWXN�
PHQJHWDKXL�ORNDVL�WHUEDLN�XQWXN�SHQGLULDQ�
SDEULN� 6.$7�� GHQJDQ� PHWRGH� $+3� \DQJ�
PHQJJXQDNDQ�WLJD�NULWHULD�����VXE�NULWHULD�
GDQ� HPSDW� � DOWHUQDWLI� ORNDVL�� %HUGDVDUNDQ�
KDVLO� VLQWHVLV� WHUKDGDS� NULWHULD� GDQ� VXE�
NULWHULD�� DOWHUQDWLI� ORNDVL� SHQGLULDQ� 6.$7�
VHFDUD� EHUXUXWDQ� VHVXDL� ERERW� \DQJ�
GLKDVLONDQ� DGDODK� 6HPDUDQJ� ���������
&LNDPSHN� ��������� 3DOHPEDQJ� �������� GDQ�
\DQJ� WHUDNKLU� DGDODK� 6LGRDUMR� ���������
.HXQJJXODQ� XWDPD� GDUL� ORNDVL� LQL� DGDODK�
OHWDNQ\D� \DQJ� VWUDWHJLV� GLNDUHQDNDQ�
PHPLOLNL�SDVDU�\DQJ�SURVSHNWLI�GDODP�UDGLXV�
���� .P�� GHQJDQ� SDQMDQJ� MDODQ� QDVLRQDO� �
������ .P� GDQ� MDODQ� GDHUDK� VHSDQMDQJ�
�������� .P�� 0HVNLSXQ� MDUDN� GHQJDQ�
VXPEHU� EDKDQ� EDNX� NDUHW� DODP� WLGDN�
VHGHNDW� DSDELOD� SDEULN� GLGLULNDQ� GL�
3DOHPEDQJ�� VHUWD� MDUDN� GHQJDQ� VXPEHU�
EDKDQ�EDNX�*URXQG�7\UH�5XEEHU��*75��WLGDN�
VHGHNDW�DSDELOD�SDEULN�GLGLULNDQ�GL�6LGRDUMR��
6HPDUDQJ� PHPLOLNL� NHXQJJXODQ� ODLQ� \DLWX�
KDUJD�ODKDQ�\DQJ�PXUDK�VHUWD�XSDK�WHQDJD�
NHUMD� \DQJ� OHELK� PXUDK� GLEDQGLQJNDQ�
GHQJDQ�NRWD�ODLQ�

.DWD�NXQFL���$+3��DVSDO�NDUHW��ORNDVL��6.$7
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8QWXN�PHPHQXKL� NHEXWXKDQ� DVSDO�
\DQJ�EHUNXDOLWDV�WLQJJL�VHUWD�PHQLQJNDWNDQ�
SHQ\HUDSDQ� NDUHW� DODP� GL� GDODP� QHJHUL��
SHPHULQWDK� ,QGRQHVLD� VHEDJDL� NRQVXPHQ�
XWDPD� DVSD O � G L � ,QGRQHV LD � PXOD L �
PHQFDQDQJNDQ�SURJUDP�SHQJDVSDODQ�\DQJ�
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PHQJJXQDNDQ� EDKDQ� GHQJDQ� FDPSXUDQ�
NDUHW� SDGDW� DWDX� 6HUEXN� .DUHW� $ODP�
7HUDNWLYDVL��6.$7���

37�� ;;;� PHUXSDNDQ� VDODK� VDWX�
SHUXVDKDDQ� WHUEHVDU� \DQJ� EHUNHFLPSXQJ�
GDODP� LQGXVWUL� DVSDO� QDVLRQDO�� 'DODP�
UDQJND�PHPEHULNDQ�OD\DQDQ�WHUEDLN�NHSDGD�
NRQVXPHQQ\D� PDQDMHPHQ� SHUXVDKDDQ�
VHODOX� EHUXSD\D� XQWXN� PHPSHUEDLNL�
NXDOLWDV� DVSDO� \DQJ� GLSURGXNVLQ\D�� 6HODLQ�
DVSDO� ELDVD�� 37�� ;;;� PHPSURGXNVL� DVSDO�
PRGLILNDVL� EHUXSD� DVSDO� SROLPHU� \DQJ�
PHPLOLNL�NXDOLWDV�WLQJJL��3HQ\HGLDDQ�SURGXN�
DVSDO� EHUNXDOLWDV� WLQJJL� PHQMDGL� VHEXDK�
WXQWXWDQ� GLNDUHQDNDQ� YROXPH� NHQGDUDDQ�
\DQJ� WHUXV� PHQLQJNDW� VHWLDS� WDKXQQ\D��
3URJUDP�SHPHULQWDK�GDODP�SHQJHPEDQJDQ�
LQGXVWUL� DVSDO� NDUHW� XQWXN� LQIUDVWUXNWXU�
WHQWX� PHQMDGL� KDO� \DQJ� SHQWLQJ� EDJL�
SHUXVDKDDQ� \DQJ� EHUJHUDN� GDODP� ELGDQJ�
DVSDO� WHUXWDPD� GDODP� SHQJHPEDQJDQ�
XVDKDQ\D��8QWXN�PHQJDNRPRGDVL� UHQFDQD�
SHPHU LQ WDK � W H UVHEXW � � PDQD MHPHQ �
SHUXVDKDDQ�SHUOX�PHPSHUVLDSNDQ�UHQFDQD�
SHQJHPEDQJDQ�SURGXNVL�6.$7�

5HQFDQD� SHQJHPEDQJDQ� \DQJ� DNDQ�
GLODNXNDQ� ROHK� PDQDMHPHQ� SHUXVDKDDQ�
KDUXV� PHODNXNDQ� DQDOLVLV� \DQJ� PDWDQJ�
VHKLQJJD�GLSHUROHK�KDVLO�\DQJ�RSWLPXP�GDUL�
VHWLDS� SHQJJXQDDQ� VXPEHUGD\D� \DQJ� DGD�
GHQJDQ� PHPSHUKDWLNDQ� EHUEDJDL� DVSHN��
\DQJ�VDODK�VDWXQ\D�DGDODK�SHQHQWXDQ�ORNDVL�
\DQJ�SDOLQJ�LGHDO�XQWXN�SURGXNVL�6.$7��

3HPLOLKDQ�ORNDVL�XQWXN�SHQHPSDWDQ�
IDVLOLWDV� DNDQ� PHPEHULNDQ� GDPSDN�
ODQJVXQJ� WHUKDGDS� GD\D� VDLQJ� GDQ� NLQHUMD�
SHUXVDKDDQ� VHUWD� PHUXSDNDQ� NHSXWXVDQ�
\DQJ�SHQWLQJ�VHFDUD�VWUDWHJLV��3LOLKDQ�ORNDVL�
\DQJ�DNXUDW�GDSDW�PHPDVWLNDQ�NHWHUVHGLDDQ�
SURGXN� \DQJ� PHPDGDL� NDSDQSXQ� GDQ�
GLPDQDSXQ� GLEXWXKNDQ�� VHUWD� GDSDW�
PHQDULN�SHODQJJDQ�VHKLQJJD�PHQLQJNDWNDQ�
DQJND�SHQMXDODQ�GL�SDVDU�ELVQLV�\DQJ�VDQJDW�
NRPSHWLWLI� VDDW� LQL�� 6HEDJDL� NHSXWXVDQ�
SHQWLQJ�� NHPXQJNLQDQ� NHVDODKDQ� SDGD�
SHULRGH� LQL� GDSDW� PHQ\HEDENDQ� EDQ\DN�
NHUXJ LDQ � VHSHU W L � W LQJJ LQ\D � E LD\D �
WUDQVSRUWDVL�� NHKLODQJDQ� WHQDJD� NHUMD�
WHUDPSLO�GDQ�NHXQWXQJDQ�PDVD�GHSDQ��.RF�
	�+DVDQ���������

0HPLOLK� WHPSDW� WHUEDLN� SHQGLULDQ�
VHEXDK�SDEULN�GHQJDQ�GXD�DWDX�OHELK�ORNDVL�

EHUGDVDUNDQ� IDNWRU� \DQJ� EHUEHGD� DGDODK�
PDVDODK�NHSXWXVDQ�PXOWL�NULWHULD��.ULWHULD��
VHSHUWL� MDULQJDQ� WUDQVSRUWDVL�� NHGHNDWDQ�
GHQJDQ� SDVDU�� VXPEHU� EDKDQ� EDNX��
NHWHUVHGLDDQ� VXPEHUGD\D� PDQXVLD� \DQJ�
GLSHUOXNDQ�� SHUDWXUDQ� SHPHULQWDK� DNDQ�
PHPSHQJDUXKL�SHPLOLKDQ�ORNDVL�SDEULN�\DQJ�
DNDQ� GLEDQJXQ�� GLPDQD� MHQLV� GDQ� NULWHULD� �
WHUVHEXW� DNDQ� EHUEHGD�EHGD� EHUJDQWXQJ�
SDGD�MHQLV�SDEULN�\DQJ�DNDQ�GLEDQJXQ��$]L]L�
	�5DPH]DQ]DGHK���������/RNDVL�SDEULN�\DQJ�
DNDQ�GLEDQJXQ�ROHK�37��;;;�WHQWXQ\D�KDUXV�
PHPSHUWLPEDQJNDQ�EHUEDJDL�KDO�\DQJ�GDSDW�
PHPSHQJDUXKL� NRQGLVL� SHUXVDKDDQ� EDLN�
SDGD�NRQGLVL�VDDW�LQL�PDXSXQ�NRQGLVL�GLVDDW�
\DQJ� DNDQ� GDWDQJ� DJDU� SHUXVDKDDQ� GDSDW�
EHUKDVLO� GDQ� VHODOX� NRPSHWLWLI�� VHKLQJJD�
GDSDW� WHUKLQGDU�GDUL�SRWHQVL�NHUXJLDQ�DWDV�
LQYHVWDVL� \DQJ� WHODK� GLWDQDPNDQ� VHUWD�
DORNDVL�VXPEHUGD\D�ODLQQ\D�DSDELOD�PHQFDUL�
ORNDVL�\DQJ�EDUX�

'DUL� VLVL� SHUPLQWDDQ�� SHQJJXQDDQ�
DVSDO�GL�GDODP�QHJHUL� �PHQFDSDL� ����� MXWD�
WRQ�WDKXQ�� GHQJDQ� GHPLNLDQ� MLND� NDGDU�
NDUHW�\DQJ�GLJXQDNDQ�DGDODK������ �PDND�
WRWDO�SHPDNDLDQ�NDUHW�EHUSRWHQVL�PHQFDSDL�
�������� WRQ�WDKXQ�� 3RWHQVL� SHQ\HUDSDQ�
NDUHW� XQWXN� DGLWLI� DVSDO� VDQJDW� EHVDU��
PHQJLQJDW�SDQMDQJ�MDODQ�\DQJ�WHODK�EHUDVSDO�
VDDW�LQL�EDUX�PHQFDSDL���������.P��PDVLK�
WHUGDSDW� ��������� .P� MDODQ� \DQJ� EHOXP�
EHUDVSDO�� 6HODLQ� MDODQ� ELDVD�� MDODQ� WRO� SXQ� �
WHUXV� �EHUNHPEDQJ� �GLPDQD� �SDGD� �WDKXQ� �
������EDUX��PHQFDSDL�������.P��DNDQ��WHUXV�
PHQLQJNDW�GDQ�GLSHUNLUDNDQ�PHQFDSDL������
.P� SDGD� 7DKXQ� ����� �7LP� $VSDO� .DUHW��
������%DGDQ�3XVDW�6WDWLVWLN�>%36@���������

3DGD� VDDW� LQL�� EHOXP� DGD� SDEULN�
LQGXVWUL� 6.$7� XQWXN� DVSDO� NDUHW� GHQJDQ�
EDVLV� NDUHW� SDGDW�� VHKLQJJD� PDVLK� VDQJDW�
WHUEXND�XQWXN�PHODNXNDQ�SHQGLULDQ�SDEULN�
WHUVHEXW� GL� EHUEDJDL� ZLOD\DK� GL� ,QGRQHVLD��
,QGXVWUL� 6.$7� XQWXN� DVSDO� NDUHW� EHUEDVLV�
NDUHW�SDGDW�PHUXSDNDQ�LQGXVWUL�EDUX�EDLN�GL�
,QGRQHVLD�PDXSXQ�GL�GXQLD�EHJLWX�SXOD�EDJL�
37��;;;�VHODNX�VXSSOLHU�GDQ�SURGXVHQ�DVSDO��
6DPSDL� GHQJDQ� WDKXQ� ����� SHQGHNDWDQ�
LQGXVWULDOLVDVL� SDGD� LQGXVWUL� 6.$7� PDVLK�
GDODP� EHQWXN� SLORW� SURMHFW� \DQJ� GLODNXNDQ�
ROHK� SHPHULQWDK� ,QGRQHVLD�� 7XMXDQ� GDUL�
SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHQJHWDKXL�
ORNDVL�WHUEDLN�XQWXN�SHQGLULDQ�SDEULN�6.$7�
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3HQHOLWLDQ�GLODNXNDQ�SDGD�37��;;;��
.HPHQWHULDQ� 3HULQGXVWULDQ� GDQ� 3XVDW�
3HQHOLWLDQ� .DUHW��:DNWX� SHQJDPELODQ� GDWD�
GLODNVDQDNDQ� SDGD� EXODQ� 6HSWHPEHU�
'HVHPEHU�������GLPDQD�SHQHQWXDQ�YDULDEHO�
EHUXSD� NULWHULD�� VXE� NULWHULD� GDQ� DOWHUQDWLI�
GLWHQWXNDQ�EHUGDVDUNDQ�ZDZDQFDUD�GHQJDQ�
�� RUDQJ� SDNDU� \DQJ� WHUGLUL� GDUL� �� RUDQJ�
0DQDMHU� SDGD� 37�� ;;;�� �� RUDQJ� SHQHOLWL�
3XVDW�3HQHOLWLDQ�.DUHW�GDQ���RUDQJ�3HMDEDW�
.HPHQWHULDQ� 3HULQGXVWULDQ�� 'DODP�
PHODNXNDQ�DQDOLVLV�ORNDVL�SHQGLULDQ�SDEULN�
6.$7� GLODNXNDQ� PHODOXL� ZDZDQFDUD�
SHQGDKXOXDQ�JXQD�PHQGDSDWNDQ�LQIRUPDVL�
WHUNDLW�ORNDVL�SRWHQVLDO��NULWHULD�PDXSXQ�VXE�
NULWHULD�\DQJ�EHUSHQJDUXK�GDODP�SHPLOLKDQ�
ORNDVL�SDEULN�6.$7�VHUWD�XQWXN� �PHQ\XVXQ�
NXLVLRQHU�$QDO\WLFDO�+LHUDUFK\�3URFHV��$+3��

%UDJOLD� GDQ� *DEEULHOOL� �������
PHPSHODMDUL� NULWHULD� \DQJ� HIHNWLI� GDODP�
SHPLOLKDQ� ORNDVL� SDEULN� NHUWDV� GL� ,WDOLD��
PHUHND� PHPSHUWLPEDQJNDQ� ��� NULWHULD�
GHQJDQ� PHQJJXQDNDQ� WHNQLN� $+3�� %HJLWX�
SXOD� 7DYDNNROL�0RJKDGGDP� HW� DO�� �������
PHQJJXQDNDQ � W HNQ LN � $+3� GD ODP�
PHQHQWXNDQ�NULWHULD�HIHNWLI�SHPLOLKDQ�ORNDVL�
SDEULN�

<DYX]� ������� PHQJLGHQWLILNDVL�
NULWHULD� \DQJ� HIHNWLI� GDODP� SURVHV�
SHQJDPELODQ� NHSXWXVDQ� XQWXN� PHPLOLK�
ORNDVL� RSWLPDO� SDEULN� EDWX� DODP� GL� 7XUNL� �
GHQJDQ� PHPEDJL� NULWHULD� PHQMDGL� HPSDW�
NHORPSRN� XWDPD�� \DLWX� IDNWRU� OLQJNXQJDQ��
SHPDVDUDQ��SURGXNVL�GDQ�HNRQRPL�GDQ����
VXE� NULWHULD�� VHGDQJNDQ� <DQJ� HW� DO�� �������
PHPLOLK� NULWHULD� EHUXSD� SHPDVDUDQ��
VXPEH UGD\D � PDQXV L D � � S H UD WX UDQ �
SHPHULQWDK� GDQ� NHGHNDWDQ� GHQJDQ� EDKDQ�
EDNX��XQWXN�PHQFDUL�ORNDVL��

$WDHL� ������� PHQHWDSNDQ� EDKZD�
IDNWRU�SHQWLQJ�XQWXN�SHPLOLKDQ�ORNDVL�SDEULN�
VHPHQ�DOXPLQLXP�VHEDJLDQ�EHVDU�WHUGLUL�GDUL�
WUDQVSRUWDVL�� DNVHV� WHUKDGDS� DLU�� OLVWULN��
EDKDQ�EDNDU�GDQ�ODKDQ��%KDWWDFKDU\D�HW�DO��
������� NULWHULD� SHQHOLWLDQ� \DQJ� GLJXQDNDQ�
DQWDUD�ODLQ�ELD\D�WDQDK��ELD\D�EDKDQ�EDNX��
HQHUJL��WUDQVSRUWDVL�GDQ�ELD\D�WHQDJD�NHUMD�
VHUWD�EXGD\D�NHUMD��GDODP�SHPLOLKDQ�ORNDVL�
WDQDPDQ�� 'DODP�PHQHQWXNDQ� NULWHULD� DSD�

\DQJ�HIHNWLI�GDODP�SHPLOLKDQ�ORNDVL�LQGXVWUL�
IXUQLWXU�GL�7XUNL��:DONHU��������PHQHPXNDQ�
EDKZD�WHPSDW�WHUEDLN�XQWXN�SHQJJHUJDMLDQ�
ND\X� EHUDGD� GL� GHNDW� VXPEHU� EDKDQ�
EDNXQ\D�DWDX�VHSDQMDQJ� MDOXU�VXQJDL�DWDX�
NHUHWD� DSL� XQWXN� PHQJXUDQJL� ELD\D�
SHQJDQJNXWDQ�ND\X�EXODW�

0XUUD\� HW� DO�� ������� PHPSHU�
WLPEDQJNDQ� ORNDVL� SHUXVDKDDQ� SDVRNDQ�
RWRPRWLI� GDQ� PHPEDJL� EHEHUDSD� IDNWRU�
PHQMDGL� WLJD� NDWHJRUL� \DLWX� ELD\D� RSHUDVL��
NXD O L W D V � NRQG L V L � N HK LGXSDQ � GDQ �
NDUDNWHULVWLN�VWUXNWXU��%XUGXUOX�GDQ�(MGHU�
������� PHQ\LPSXONDQ� EDKZD� NULWHULD� LQL��
SDGD� XPXPQ\D�� GDSDW� GLNHORPSRNNDQ�
PHQMDGL�HPSDW�NHORPSRN�\DLWX��SHPDVDUDQ��
SURGXNVL�� WUDQVSRUWDVL� GDQ� ZLOD\DK��
6HPHQWDUD� VXE� NULWHULD� PHOLSXWL� MXPODK�
SHQMXDODQ��VXPEHU�GD\D�PDQXVLD��LQYHVWDVL��
WDQDK��LQIUDVWUXNWXU��IDVLOLWDV�GDQ�SHUDWXUDQ�
SHUXQGDQJ�XQGDQJDQ�SHPHULQWDK�

�
6HWHODK� GLODNXNDQ� ZDZDQFDUD�

SHQGDKXOXDQ� GDQ� GLGDSDWNDQ� KLHUDUNL��
NHPXGLDQ� GLODQMXWNDQ� GHQJDQ� ZDZDQFDUD� �
PHQJJXQDNDQ�NXLVLRQHU�\DQJ�WHODK�GLVXVXQ��
5HVSRQGHQ�\DQJ�GLSLOLK�DGDODK�SDNDU�DVSDO�
GDQ�PDQDMHPHQ�37��;;;��/DQJNDK�ODQJNDK�
\DQJ� GLODNXNDQ� GDODP� SHQHQWXDQ� DQDOLVLV�
ORNDVL�VHVXDL�GHQJDQ�ODQJNDK�ODQJNDK�SDGD�
PHWRGH�$+3�\DQJ�GLNHPEDQJNDQ�ROHK�6DDW\�
�������� 7LGRUH� �������GDQ�6HW\DZDQ� �������
VHEDJDL�EHULNXW�
D�� 0HQHQWXNDQ� WXMXDQ� GDQ� MHQLV�MHQLV�

NULWHULD�\DQJ�DNDQ�PHQMDGL�SHUV\DUDWDQ
E�� 0HODNXNDQ� ZDZDQFDUD� SHQGDKXOXDQ�

NHSDGD� SDNDU� DVSDO� XQWXN� PHQ\XVXQ�
KLHUDUNL� GDUL� NHVHOXUXKDQ� VXGXW�
SDQGDQJ� PDQDMHULDO� GDQ� NXLVLRQHU�
SHQHOLWLDQ��3DGD�KLHUDUNL�\DQJ�GLVXVXQ��
SDGD� VHWLDS� VXE� NULWHULD� GLODNXNDQ�
NXDQWLILNDVL� XQWXN� PHQLQJNDWNDQ�
REMHNWLYLWDV�

� %HUGDVDUNDQ�ZDZDQFDUD�SHQGDKXOXDQ��
KLUDUNL� SHQHQWXDQ� ORNDVL� SDEULN� 6.$7�
GDSDW�GLOLKDW�SDGD�JDPEDU���

F�� 0HPEXDW� PDWULNV� SHUEDQGLQJDQ�
EHUSDVDQJ� GLLVL� GHQJDQ� ELODQJDQ� \DQJ�
PHQJJDPEDUNDQ� UHODWLI� SHQWLQJQ\D�
VXDWX�HOHPHQ�DWDV�HOHPHQ�\DQJ�ODLQQ\D��
VHSHUWL�SDGD�7DEHO���

� 6NRU� SHQJLVLDQ� HOHPHQ�HOHPHQ� SDGD�
PDWULNV� EHUSDVDQJDQ� VHSHUWL� SDGD� �
7DEHO���
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.HWHUDQJDQ��5HPDNV��
3� � �  �3DOHPEDQJ
&� � �  �&LNDPSHN
6(� � �  �6HPDUDQJ
68� � �  �6LGRDUMR
3DQMDQJ�-DODQ���.P�� � �SDQMDQJ�MDODQ�GDODP�UDGLXV�������.P
-DUDN��.P�� �  �-DUDN�UDWD�UDWD�SDEULN�NH�VXPEHU�EDKDQ�EDKDQ�EDNX�NDUHW�
���� � � ����DODP�GDQ�*URXQG�7\UH�5XEEHU��*75�
+DUJD�ODKDQ��,'5�� �� �KDUJD�ODKDQ�GL�PDVLQJ�PDVLQJ�NRWD

*DPEDU����+LHUDUNL�SHQHQWXDQ�ORNDVL�SHQGLULDQ�SDEULN
)LJXUH����+LHUUDUFK\�WR�GHWHUPLQH�SODQW�ORFDWLRQ

& $� $� $� $� « $Q

$� � D�� D�� D�� « D�Q

$� ��D�� � $�� D�� « D�Q

$� ��D�� ��D�� � D�� « D�Q

$� ��D�� ��D�� ��D�� � « D�Q

� � � � � « �

� � � � � « �

� � � � � « �

$Q ��D�Q ��D�Q ��D�Q ��D�Q « �

7DEHO����0DWULNV�SHUEDQGLQJDQ�EHUSDVDQJDQ
7DEOH����3DLUHG�FRPSDULVRQ�PDWUL[

.HWHUDQJDQ��5HPDNV���
&� � ��.ULWHULD�DWDX�VLIDW�\DQJ�GLJXQDNDQ�XQWXN�SHPEDQGLQJDQ
$���$��������$Q� ����6HW�HOHPHQ�\DQJ�DNDQ�GLEDQGLQJNDQ
D����D����«���� ���.XDQWLILNDVL� SHQGDSDW� GDUL� KDVLO� NRPSDUDVL� \DQJ� PHQFHUPLQNDQ� QLODL� NHSHQWLQJDQ� $L�

WHUKDGDS�$M

,EUDKLP��5LILQ��GDQ�'MRKDU
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G�� 3DNDU� PHODNXNDQ� SHQJLVLDQ� NXLVLRQHU�
WHUNDLW�KDQ\D�SDGD�´NULWHULDµ�DQWDUD�ODLQ�
DVSHN� SDVDU�� EDKDQ� EDNX� GDQ� ELD\D�
WHUNDLW�ODKDQ�GDQ�XSDK�VHGDQJNDQ�SDGD�
´VXE�NULWHULD�GDQ�´DOWHUQDWLIµ�GLODNXNDQ�
SHQJXUXWDQ� VHVXDL� GHQJDQ� GDWD�� 3DGD�
PDWULNV� SHUEDQGLQJDQ� EHUSDVDQJDQ�
GHQJDQ� VNRU� SHQJLVLDQ� VHSHUWL� SDGD�
7DEHO���

H�� 'DODP�PHODNXNDQ�DQDOLVLV�VXE�NULWHULD�
\DQJ�WHODK�GLNXDQWLILNDVL��DVXPVL�\DQJ�
GLJXQDNDQ�VHEDJDL�EHULNXW��
�� $VSHN�SDVDU���SDQMDQJ�MDODQ�QDVLRQDO�

PHPLOLNL� ERERW� GXD� NDOL� OLSDW� OHELK�
EHVDU� MLND� GLEDQGLQJNDQ� GHQJDQ�
MDODQ�GDHUDK�XQWXN�VHWLDS�NLORPHWHU�
�SDQMDQJ� MDODQ� QDVLRQDO� GLNDOLNDQ�
GXD�� VHGDQJNDQ� MDODQ� GDHUDK�
GLNDOLNDQ�VDWX��

�� %DKDQ�EDNX���MDUDN�EDKDQ�EDNX�*75�
PHPLOLNL� ERERW� WLJD�NDOL� OHELK�EHVDU�
MLND� GLEDQGLQJNDQ� GHQJDQ� MDUDN�
EDKDQ�EDNX�NDUHW�XQWXN�VHWLDS�MDUDN�
VDWX� NLORPHWHU� �MDUDN� EDKDQ� EDNX�
*75�GLNDOLNDQ�WLJD��VHGDQJNDQ�MDUDN�
GHQJDQ� EDKDQ� EDNX� NDUHW� DODP�
GLNDOLNDQ�VDWX�

�� %LD\D� �� ELD\D� XSDK� PLQLPXP�
PHPLOLNL�ERERW�GXD�NDOL� OHELK�EHVDU�
MLND� GLEDQGLQJNDQ� GHQJDQ� KDUJD�
ODKDQ� �KDUJD� ODKDQ� GLNDOLNDQ� GXD��
VHGDQJNDQ� ELD\D� XSDK� GLNDOLNDQ�
VDWX�

I�� .XLVLRQHU�WHUNDLW�NULWHULD�\DQJ�GLLVL�ROHK�
SDNDU�PDXSXQ�VXE�NULWHULD�\DQJ� WHODK�
GLVXVXQ� VHVXDL� GHQJDQ� DVXPVL� GLRODK�
GHQJDQ�PHQJJXQDNDQ�6RIWZDUH� ([SHUW�
&KRLFH� XQWXN� PHQGDSDWNDQ� ERERW�
PD V L Q J �PD V L Q J � D W U L E X W � \ D Q J �
V H O DQ MX WQ \D � G DSD W � G L X UX W NDQ �
SULRULWDVQ\D�

+$6,/�'$1�3(0%$+$6$1

3HPDKDPDQ� WHQWDQJ� NHSXWXVDQ�
SHQHQWXDQ� ORNDVL� PXWODN� GLSHUOXNDQ� ELOD� �
DNDQ�PHPEDKDV�NHJLDWDQ�SDGD� UXDQJ�GDQ�
PHQJDQDOLVLV� EDJDLPDQD� VXDWX� ZLOD\DK�
WXPEXK� GDQ� EHUNHPEDQJ�� .HSXWXVDQ�
PHQJHQDL� ORNDVL� LQGXVWUL� ROHK� SHQJDPELO�
NHSXWXVDQ��0X]D\DQDK���������

3DGD� SHQHOLWLDQ� LQL�� DVXPVL� SDVDU�
\DQJ�GLJXQDNDQ�DGDODK� MDODQ�EHUXSD� MDODQ�
GDHUDK� PDXSXQ� MDODQ� QDVLRQDO� GHQJDQ�
UDGLXV�����.P�GDUL�ORNDVL�UHQFDQD�SHQGLULDQ�
SDEULN�� 3HPEHQWXNDQ� KLHUDUNL� SHQHOLWLDQ�
\DQJ�GLSHUROHK�GDUL�KDVLO�ZDZDQFDUD�GHQJDQ�
SDNDU�VHVXDL�NULWHULD�\DQJ�GLSLOLK�<DQJ�HW�DO�
�������PHPLOLK�NULWHULD�EHUXSD�SHPDVDUDQ��
VXPEHU� GD\D� PDQXVLD� � 3HUDWXUDQ�
3HPHULQWDK� GDQ� NHGHNDWDQ� GHQJDQ� EDKDQ�
EDNX�� XQWXN� PHQFDUL� ORNDVL�� +DVLO�
SHQJRODKDQ� GDWD� GHQJDQ� PHQJJXQDNDQ�
6RIWZDUH�([SHUW�&KRLFH��ORNDVL�WHUEDLN�XQWXN�
SHQGLULDQ� SDEULN� 6.$7� EDJL� 37�� ;;;�
PHQXUXW� SHQJDPELO� NHSXWXVDQ� DWDXSXQ�
SDNDU�GDSDW�GLOLKDW�SDGD�*DPEDU���

/RNDVL�SHQGLULDQ�SDEULN�SDGD�VHWLDS�
DOWHUQDWLI�WHUOHWDN�GL�NDZDVDQ�LQGXVWUL�VHVXDL�
GHQJDQ� 3HUDWXUDQ� 3HPHULQWDK�� 6HSHUWL�
SHQGDSDW� 6XU\DQL� ������� EDKZD� KDO� \DQJ�
VDQJDW� PHPSHQJDUXKL� SHQHQWXDQ� ORNDVL� �
SHUXVDKDDQ� DWDX� SURGXVHQ� GDODP�
PHQJKDVLONDQ� EDUDQJ� GDODP� PHPHQXKL�
NHEXWXKDQ�NRQVXPHQ�DGDODK�SHUDWXUDQ�GDQ�
NHELMDNDQ� SHPHULQWDK�� 'DODP� SHQHUDSDQ� �
NRQVHS�WDWD�UXDQJ�ORNDVL�SHUXVDKDDQ�DGDODK�
WHUOHWDN�SDGD�ORNDVL�\DQJ�MDUDNQ\D��EXNDQ�GL�
SXVDW� SDVDU�� WDSL� GL� ZLOD\DK� \DQJ� VXGDK�
GLWHQWXNDQ� PHODOXL� NRQVHS� WDWD� UXDQJ�
ZLOD\DK� \DQJ� VXGDK� GLDWXU� VHEHOXPQ\D��

7DEHO����6NRU�SHQJLVLDQ�HOHPHQ�HOHPHQ�SDGD�PDWULNV�EHUSDVDQJDQ
7DEOH����6FRUHV�RI�HOHPHQWV�LQ�SDLUHG�FRPSDULVRQ�PDWUL[

1LODL 6NRU

6FRUH

'HILQLVL

'HILQLWLRQ

.HWHUDQJDQ

5HPDNV

� 6DPD�SHQWLQJ )DNWRU�\DQJ�VDWX�GHQJDQ�\DQJ�ODLQQ\D�VDPD�SHQWLQJ

XQWXN�PHQFDSDL�WXMXDQ

� 6HGLNLW�OHELK�SHQWLQJ )DNWRU�\DQJ�VDWX�VHGLNLW�OHELK�SHQWLQJ��DJDN�NXDW��

GLEDQGLQJ�IDNWRU�\DQJ�ODLQQ\D

� /HELK�SHQWLQJ )DNWRU�\DQJ�VDWX�VLIDWQ\D�OHELK�SHQWLQJ���OHELK�NXDW�

SHQWLQJQ\D��GLEDQGLQJ�IDNWRU�\DQJ�ODLQQ\D

� 6DQJDW�OHELK�SHQWLQJ )DNWRU�\DQJ�VDWX�VDQJDW�SHQWLQJ�GLEDQGLQJ�IDNWRU�\DQJ�

ODLQQ\D

� $PDW�VDQJDW�OHELK�SHQWLQJ )DNWRU�\DQJ�VDWX�HNVWULP�SHQWLQJQ\D�GLEDQGLQJ�IDNWRU�

\DQJ�ODLQQ\D

��������GDQ�� .RQGLVL�GLDQWDUD�GXD�SLOLKDQ 1LODL�WHQJDK�GL�DQWDUD�GXD�QLODL�VNRU�SHQLODLDQ�GLDWDV

-LND XQWXN DNWLYLWDV L�PHQGDSDW VDWX DQJND OHELK�WLQJJL GLEDQGLQJNDQ GHQJDQ DNWLYLWDV M

PDND M�PHPSXQ\DL QLODL NHEDOLNNDQQ\D GLEDQGLQJ GHQJDQ L

$QDOLVLV�/RNDVL�,QGXVWUL�6HUEXN�.DUHW�$ODP�7HUDNWLYDVL��6.$7��8QWXN�$VSDO�.DUHW
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*DPEDU����+LHUDUNL�GDQ�KDVLO�SHUKLWXQJDQ�$+3
)LJXUH����+LHUUDUFK\�DQG�UHVXOW�RI�$+3�PHDVXUHPHQW

/RNDVL�SHUXVDKDDQ�VHEDJDL�WHPSDW�NHJLDWDQ�
SURGXNVL�WHUVHEXW�EHUDGD�GL�OXDU�NRWD�\DQJ�
FXNXS� MDXK� MDUDNQ\D�� .RQGLVL� LQL�
GLPDNVXGNDQ� XQWXN� PHQJXUDQJL� SROXVL�
\DQJ� GLKDVLONDQ� GDODP� SURVHV� SURGXNVL� �
\DQJ�GDSDW�EHUGDPSDN�SDGD�PDV\DUDNDW�

'LWLQMDX� GDUL� VLVL� NULWHULD� SDGD�
KLHUDUNL�� DVSHN� SDVDU� PHPLOLNL� ERERW�

WHUWLQJJL� MLND� GLEDQGLQJNDQ� GHQJDQ� MDUDN�
WHUKDGDS�SDEULN�6.$7�WHUKDGDS�EDKDQ�EDNX�
GDQ�ELD\D�WHUNDLW�KDUJD�ODKDQ�PDXSXQ�XSDK�
PLQLPXP�� +DO� LQL� GLVHEDENDQ� GDODP�
SHQJHORODDQ� LQGXVWUL � DVSDO� � SDVDU�
PHUXSDNDQ� KDO� \DQJ� VDQJDW� SHQWLQJ� EDJL�
NHEHUODQJVXQJDQ�LQGXVWUL�LWX�VHQGLUL��3RVLVL�
SDEULN�GDUL�SDVDU�\DQJ�DNDQ�GLVDVDU�PHQMDGL�
KDO� \DQJ� VDQJDW� GLSHUKLWXQJNDQ�� WHUXWDPD�

,EUDKLP��5LILQ��GDQ�'MRKDU



���

GDUL� EHVDUQ\D� SDVDU� \DQJ� GDSDW� VHUWD�
PRELOLVDVL� SURGXN� NH� SDVDU� WHUVHEXW��
6HGDQJNDQ� SHULQJNDW� NHSHQWLQJDQ� NHGXD�
SDGD� NULWHULD� GLWHPSDWL� ROHK� MDUDN� GHQJDQ�
EDKDQ� EDNX�� GLNDUHQDNDQ� KDO� LQL� DNDQ�
VDQJDW� WHUNDLW� GHQJDQ� � ELD\D� RSHUDVLRQDO�
SHQJDGDDQ� EDKDQ� EDNX� VHUWD� NHEXWXKDQ�
VWRN� EDKDQ� EDNX� SDGD� VDDW� SDEULN� VXGDK�
PXODL�EHURSHUDVL��DSDELOD�MDUDN�SDEULN�6.$7�
WHUKDGDS� EDKDQ� EDNX� VHPDNLQ� MDXK�PDND�
ELD\D�SHQJLULPDQ�DNDQ�VHPDNLQ�WLQJJL��\DQJ�
DNDQ� PHQLQJNDWNDQ� ELD\D� EDKDQ� EDNX�
6.$7�� VHUWD� VHPDNLQ� MDXKQ\D� MDUDN� PDND�
SHQJLULPDQ� EDKDQ� EDNX� DNDQ� OHELK� ODPD��
VHKLQJJD�VWRN�\DQJ�GLEXWXKNDQ�DNDQ�OHELK�
EDQ\DN�

3DGD� VXE� NULWHULD� GHQJDQ� NULWHULD�
SDVDU� GHQJDQ� SHUNLUDDQ� MDQJNDXDQ� SDVDU�
SDEULN� 6.$7� GDODP� UDGLXV� ���� .P� GDUL�
SDEULN� PHQXQMXNNDQ� SDVDU� EHUXSD� MDODQ�
GDHUDK�GDUL�SDEULN�GHQJDQ�ORNDVL�6HPDUDQJ�
GHQJDQ� WRWDO� SDQMDQJ� MDODQ� �������� .P�
PHPLOLNL�ERERW�WHUWLQJJL�GLLNXWL�GHQJDQ�SDVDU�
EHUXSD�MDODQ�QDVLRQDO�GHQJDQ�WRWDO�SDQMDQJ�
MDODQ�������.P��3DVDU�EHUXSD�MDODQ�GDHUDK�
WHUVHEXW�PHUXSDNDQ�SURVSHN�\DQJ�EDLN�EDJL�
SHUXVDKDDQ� GLNDUHQDNDQ� PHPLOLNL� WRWDO�
MDODQ�WHUSDQMDQJ�GLEDQGLQJNDQ�GHQJDQ�MDODQ�
GDHUDK� DSDELOD� SDEULN� GLGLULNDQ� VHODLQ� GL�
GDHUDK�6HPDUDQJ��-DODQ�QDVLRQDO�\DQJ�GDUL�
SDEULN� GL� 6HPDUDQJ� MXJD� PHQMDGL� SDVDU�
SRWHQVLDO�� NDUHQD� GLSHUNLUDNDQ� MDODQ�
QDVLRQDO � WHUVHEXW� VHEDJLDQ� EHVDU�
PHUXSDNDQ�MDODQ�GHQJDQ�EHEDQ�NHODV�EHUDW�
\DQJ� VHVXDL� GHQJDQ� NDUDNWHULVWLN� SURGXN�
6.$7�DSDELOD�GLDSOLNDVLNDQ�

-DUDN� DQWDUD� SDEULN� 6.$7� GL�
3DOHPEDQJ� GHQJDQ� EDKDQ� EDNX� NDUHW�
PHPLOLNL� ERERW� WHUWLQJJL� SDGD� VXE� NULWHULD�
MDUDN� GHQJDQ� EDKDQ� EDNX�� +DO� LQL�
GLNDUHQDNDQ� DSDELOD� SDEULN� GLGLULNDQ� GL�
3DOHPEDQJ� PDND� DNDQ� GHNDW� ORNDVLQ\D�
GHQJDQ� VXPEHU� EDKDQ� EDNX� NDUHW��
VHGDQJNDQ� GL� SRVLVL� NHGXD� DSDELOD� SDEULN�
GLULNDQ�GL�6LGRDUMR�GLPDQD�NHEXWXKDQ�*75�
GDODP� 6.$7� OHELK� GDUL� WLJD� NDOL� OLSDW� GDUL�
MXPODK� NDUHW� DODP� \DQJ� GLEXWXKNDQ�
VHKLQJJD� DSDELOD� SDEULN� 6.$7� GDQ� EDKDQ�
EDNX� *75� OHWDNQ\D� EHUGHNDWDQ� DNDQ�
PHQJKHPDW� ELD\D� WUDQVSRUWDVL� GDQ�
PHPSHUPXGDK� SHQJDWXUDQ� MXPODK�
SHUVHGLDDQ�*75�

+DVLO�SHUKLWXQJDQ�SDGD�VXE�NULWHULD�
ELD\D� ODKDQ� VHUWD� XSDK� PLQLPXP�� 8SDK�
PLQLPXP�DSDELOD�SDEULN�6.$7�GLGLULNDQ�GL�

6HPDUDQJ� PHQHPSDWL� SHULQJNDW� SHUWDPD��
+DO� LQL� GLNDUHQDNDQ� XSDK� PLQLPXP� GL�
ZLOD\DK�6HPDUDQJ�SDOLQJ�UHQGDK�GLLNXWL�ROHK�
XSDK� PLQLPXP� ZLOD\DK� 3DOHPEDQJ��
6HGDQJNDQ� GL� XUXWDQ� NHWLJD� DGDODK� ELD\D�
ODKDQ�GL�6HPDUDQJ�\DQJ�PHUXSDNDQ�KDUJD�
ODKDQ�WHUHQGDK�GDUL�KDUJD�ODKDQ�GL�ZLOD\DK�
ODLQQ\D��'DUL�KDVLO�SHUKLWXQJDQ�GDSDW�GLOLKDW�
EDKZD�XSDK�PLQLPXP�OHELK�SULRULWDV�GDODP�
SHPLOLKDQ�ORNDVL��+DO�LQL�GLNDUHQDNDQ�XSDK�
PLQLPXP� DNDQ� PHPSHQJDUXKL� ELD\D�
RSHUDVLRQDO� GDUL� SDEULN�6.$7� VHFDUD� WHUXV�
PHQHUXV�VHODPD�SDEULN�WHUVHEXW�EHURSHUDVL�

+DO� LQL� VHMDODQ� GHQJDQ� SHQGDSDW�
:HEHU� �������� WLQJNDW� NHXQWXQJDQ� VXDWX�
LQGXVWUL� DNDQ� VDQJDW� WHUJDQWXQJ� GDUL�
ORNDVLQ\D�WHUXWDPD�SDGD�ELD\D�WUDQVSRUWDVL�
GDQ� WHQDJD� NHUMD� \DQJ� NHGXDQ\D� KDUXV�
VHPLQLPXP� PXQJNLQ�� %LD\D� WUDQVSRUWDVL� �
EHUWDPEDK� � VHFDUD� � SURSRUVLRQDO� GHQJDQ� �
MDUDN�� GLPDQD� ELD\D� XQWXN� VHOXUXK� LQSXW�
XQWXN� SURGXNVL� DNDQ� EHUWDPEDK� EHVDU�
DSDELOD�MDUDN�VHPDNLQ�MDXK�GDUL�WHPSDW�DVDO�
LQSXW�� EHJLWX� SXOD� RXWSXW� � SURGXNVL� \DQJ�
OHELK�MDXK�GHQJDQ�SDVDU�DNDQ�PHQLQJNDWNDQ�
ELD\D�

%HUGDVDUNDQ�KDVLO�VLQWHVLV�WHUKDGDS�
NULWHULD� GDQ� VXE� NULWHULD�� DOWHUQDWLI� ORNDVL�
SHQGLULDQ� 6.$7� VHFDUD� EHUXUXWDQ� VHVXDL�
ERERW� \DQJ� GLKDVLONDQ� DGDODK� 6HPDUDQJ�
��������� &LNDPSHN� ��������� 3DOHPEDQJ�
�������� GDQ� \DQJ� WHUDNKLU� DGDODK� 6LGRDUMR�
���������GHQJDQ�UDVLR�NRQVLVWHQVL������

6HPDUDQJ� WHUSLOLK� VHEDJDL� ORNDVL�
WHUEDLN� GLNDUHQDNDQ� GLDQJJDS� PHPLOLNL�
NHXQJJXODQ� GLEDQGLQJNDQ� GHQJDQ� ORNDVL�
ODLQQ\D��WHUXWDPD��GDUL�VLVL�SDVDU�\DLWX�MDODQ�
QDVLRQDO�PDXSXQ� MDODQ� GDHUDK�� GDQ� ELD\D�
EHUXSD� XSDK� PLQLPXP� VHUWD� ELD\D� ODKDQ�
PHVNLSXQ� MDUDN� GHQJDQ� EDKDQ� EDNX� WLGDN�
WHUODOX�GHNDW��6HGDQJNDQ�6LGRDUMR�PHQMDGL�
SLOLKDQ�\DQJ�SDOLQJ�DNKLU�PHVNLSXQ�PHPLOLNL�
NHXQJJXODQ� NDUHQD� ORNDVLQ\D� EHUGHNDWDQ�
GHQJDQ� VXPEHU� EDKDQ� EDNX� *75�� DNDQ�
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