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$EVWUDFW

5LJLGRSRUXV�PLFURSRUXV�LV�D�IXQJL�WKDW�
FDXVHV�ZKLWH�URW�URRW�GLVHDVH�RQ�UXEEHU�SODQW��
/HYHO�RI�GHVWUXFWLRQ�FDXVHG�E\�ZKLWH�URW�URRW�LV�
TXLWH� GLIIHUHQW� DPRQJ� DUHDV�� 7KLV� VWXG\� LV�
DLPHG�WR�ILQG�RXW�WKH�GLIIHUHQFH�RIPRUSKRORJ\�
DPRQJ�DOO�5��PLFURSRUXV�LVRODWHG�IURP�UXEEHU�
SODQWDWLRQ� LQ� &HQWUDO� -DYD� DQG� 6RXWK�
6XPDWHUD�� 7KH� VWXG\� ZDV� GRQH� IRUP�
1RYHPEHU������XQWLO�$SULO������DW�&DURWHQRLG�
$QWLR[LGDQW� 5HVHDUFK� &HQWHU� �&$5&��
/DERUDWRU\�� 6DW\D� :DFDQD� &KULVWLDQ�
8QLYHUVLW\��6DODWLJD��6DPSOHV�ZHUH�FROOHFWHG�
GLUHFWO\� IURP� UXEEHU� SODQWDWLRQ�� QDPHO\�
0HUEXK� DQG� %OLPELQJ� SODQWDWLRQ� LQ� &HQWUDO�
-DYD� DV�ZHOO� DV� 6HPEDZD� UXEEHU� UHVHDUFK�
FHQWHU�LQ�6RXWK�6XPDWHUD��7KH�UHVXOW�VKRZHG�
WKDW� JURZWK� UDWH� RI� FRORQ\� GLDPHWHU� RI� ���
LVRODWHV� WR� UHDFK� WKH� PDUJLQ� RI� GLVK� ZHUH�
YDULHG��7KH\�DUH���GD\V��0%������GD\V��00����
��GD\V��0.���0.���66������GD\V��0.���00���
00���66���66������GD\V��%:���66�������GD\V�
�0.��� %:��� 66���� ��� GD\V� �%:���� DQG� ���
GD\V� �%%���� 7KH� PRUSKRORJ\� RI� FRORQ\� DQG�
K\SKDH�IURP�ERWK�UHJLRQV��FHQWUDO�-DYD�DQG�
6RXWK�6XPDWHUD�ORRN�VLPLODU�WKDW�LV�WKH\�KDYH�
URXQG� PDUJLQ�� � ILODPHQWRXV�� IODW� WR� UDLVHG�
HOHYDWLRQ�� DQG� ZKLWH� WR� LYRU\� FRORXU�� 7KH�

PRUSKRORJ\� RI� K\SKDH� DUH� VHSWD�� K\DOLQH��
EUDQFKLQJ��DQG��QR�FODPS�FRQQHFWLRQ��

.H\ZRUGV��&RORQ\�PRUSKRORJ\��JURZWK�UDWH��
5LJLGRSRUXV� PLFURSRUXV�� ZKLWH�
URW�URRW�GLVHDVH

$EVWUDN

5LJLGRSRUXV�PLFURSRUXV�DGDODK�MDPXU�
\DQJ� PHQ\HEDENDQ� SHQ\DNLW� MDPXU� DNDU�
SXWLK� �-$3�� SDGD� WDQDPDQ� NDUHW�� 7LQJNDW�
NHSDUDKDQ�SHQ\DNLW�\DQJ�GLWLPEXONDQ�ROHK�
-$3� EHUEHGD� DQWDU� ZLOD\DK�� 3HQHOLWLDQ� LQL�
EHUWXMXDQ� XQWXN� PHQJHWDKXL� NRPSDUDVL�
PRUIRORJL�EHEHUDSD�NRORQL�MDPXU�DNDU�SXWLK� �
GDUL�SHUNHEXQDQ�NDUHW�GL�-DZD�7HQJDK�GDQ�
6XPDWHUD� 6HODWDQ�� 6DPSHO� GLNROHNVL�
ODQJVXQJ� GDUL� SHUNHEXQDQ� 0HUEXK� GDQ�
%OLPELQJ� GL� -DZD� 7HQJDK� GDQ� %DODL�
3HQHOLWLDQ� .DUHW� 6HPEDZD� GL� 6XPDWHUD�
6HODWDQ�� 3HQHOLWLDQ� GLODNXNDQ� SDGD� EXODQ�
1RYHPEHU������$SULO������GL�/DERUDWRULXP�
&DURWHQRLG� $QWLR[LGDQW� 5HVHDUFK� &HQWHU�
�&$5&�� �8QLYHUVLWDV�.ULVWHQ�6DW\D�:DFDQD��
6DODWLJD��+DVLO�\DQJ�GLSHUROHK�PHQXQMXNNDQ�
EDKZD�NHFHSDWDQ�SHUWXPEXKDQ�NH����LVRODW�

-XUQDO�3HQHOLWLDQ�.DUHW���������������������������
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+HUOLQDZDWL��$ML�GDQ�.XVZDQKDGL

EHUGDVDU� SHQDPEDKDQ� GLDPHWHU� NRORQL�
KLQJJD�PHQFDSDL�WHSL�SHWUL�EHUYDULDVL�\DLWX���
KDUL��0%������KDUL��00������KDUL��0.���0.���
66������KDUL��0.���00���00���66���66������
KDUL��%:���66�������KDUL��0.���%:���66����
���KDUL��%:����GDQ����KDUL��%%����0RUIRORJL�
NRORQL�GDQ�KLID�-$3�EDLN�GDUL�-DZD�7HQJDK�
PDXSXQ� 6XPDWHUD� 6HODWDQ� KDPSLU� VDPD��
\DNQL� NRORQL� EHUEHQWXN� EXODW�� ILODPHQWRXV��
HOHYDVL� DGD� \DQJ� UDWD� �IODW�� GDQ� DGD� \DQJ�
VHGLNLW�WLPEXO��UDLVHG���VHUWD�EHUZDUQD�SXWLK�
KLQJJD� SXWLK� JDGLQJ�� +LID� -$3� PHPLOLNL�
VHSWD�� KLDOLQ�� EHUFDEDQJ�� GDQ� WLGDN� DGD�
FODPS�FRQQHFWLRQ�

�
.DWD� .XQFL�� /DMX� SHUWXPEXKDQ�� PRUIRORJL�
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3HQ\DNLW� MDPXU� DNDU� SXWLK� \DQJ�
GLVHEDENDQ� ROHK� 5LJLGRSRUXV� PLFURSRUXV�
PHUXSDNDQ� SHQ\DNLW� PHPDWLNDQ� EDJL�
WDQDPDQ� NDUHW�� -DPXU� DNDU� SXWLK� �-$3��
GDSDW�PHQXODU�PHODOXL�NRQWDN�DQWDUD�DNDU�
VDNLW� GHQJDQ� DNDU� VHKDW� SDGD�SRKRQ� \DQJ�
MDUDNQ\D�EHUGHNDWDQ��$SDELOD�DNDU�WDQDPDQ�
VHKDW�EHUVLQJJXQJDQ�GHQJDQ�DNDU�WDQDPDQ�
\DQJ�VDNLW��PDND�DNDU�WDQDPDQ�\DQJ�VHKDW�
DNDQ�WHULQIHNVL�SHQ\DNLW�-$3��1DQGULV�HW�DO���
������ 6HPDQJXQ�� ������� -$3� KDUXV�
PHPSXQ\DL�FDGDQJDQ�PDNDQDQ��IRRG�EDVHG��
\DQJ� FXNXS� DJDU� GDSDW�PHODNXNDQ� LQIHNVL�
SDGD�DNDU�WDQDPDQ�VHKDW��6HPDQJXQ��������
3UDVHW\R�HW�DO���������� �6HODLQ�LWX��VSRUD�-$3�
GDSDW�PHQMDGL�VXPEHU�LQIHNVL�DSDELOD�VSRUD�
WHUVHEXW� MDWXK� SDGD� SHUPXNDDQ� WXQJJXO�
\DQJ�VHJDU�GDQ�GLGXNXQJ�ROHK�NRQGLVL�LNOLP�
\DQJ�VHVXDL��5DKD\X�HW�DO���������

-$3� EHUEHGD� GHQJDQ� MDPXU� DNDU�
ODLQQ\D�NDUHQD�-$3�GDSDW�PHQXODU�PHODOXL�
SHUDQWDUDDQ� UL]RPRUI�� � 3DGD� MDPXU� DNDU�
ODLQQ\D�� UKL]RPRUI� KDQ\D� PHQMDODU� SDGD�
SHUPXNDDQ� DNDU�� VHGDQJNDQ� UL]RPRUI� -$3�
GDSDW� PHQMDODU� EHEDV� GL� GDODP� WDQDK�
�0RQNDL�HW�DO����������WHUOHSDV�GDUL�DNDU�DWDX�
ND\X� \DQJ� PHQMDGL� VXPEHU� PDNDQDQQ\D�
�2JKHQHNDUR�HW�DO����������.HWLND�PHQ\HQWXK�
DNDU� WDQDPDQ� \DQJ� VHKDW�� UL]RPRUI� DNDQ�
WXPEXK� SDGD� SHUPXNDDQ� DNDU� VHEHOXP�
SHQHWUDVL�� /DMX� LQIHNVL� GDODP� DNDU�
GLWHQWXNDQ� ROHK� NHPDPSXDQ� UL]RPRUI�
PHQMDODU� GL� SHUPXNDDQ� DNDU� �6HPDQJXQ��
������.DHZFKDL�HW�DO���������0RQNDL�HW�DO���

������� .DUDNWHULVWLN� SHQ\HEDUDQ� UL]RPRUI�
-$3� \DQJ�PHQ\HEDU� OHZDW� WDQDK�PHPEXDW�
-$3� VDQJDW� PXGDK� PHQJLQIHNVL� WDQDPDQ�
VHKDW� GL� VHNLWDUQ\D�� ZDODXSXQ� WDQDPDQ�
\DQJ�WHULQIHNVL�VXGDK�GLWHEDQJ��

$NDU� WDQDPDQ� NDUHW� \DQJ� WHUVHUDQJ�
-$3�SHUPXNDDQQ\D�NDVDU��3HUPXNDDQ�DNDU�
\DQJ� VDNLW� DWDX�SDQJNDO� SRKRQ� \DQJ� WHODK�
PDWL�GDQ�WXPEDQJ�WHUGDSDW�EHQDQJ�EHQDQJ�
PLVHOLXP� MDPXU� �UL]RPRUI�� EHUZDUQD� SXWLK�
PHQMDODU� VHSDQMDQJ� DNDU� KLQJJD� SDQJNDO�
E D W D Q J � S R K R Q � � % H Q D Q J � E H Q D Q J �
PLVHOLXPGDSDW� PHQ\HEDU� OXDV� DWDX�
EHUFDEDQJ�FDEDQJ� VHSHUWL� MDOD�� %HQDQJ�
PLVHOLXP�DNDQ�PHOXDV�VHSHUWL�EXOX��PHOHNDW�
HUDW� SDGD� SHUPXNDDQ� DNDU�� GDQ� EHUZDUQD�
NHNXQLQJDQ��6HPDQJXQ��������

0HQXUXW�<XOIDKUL�HW�DO�� ��������JHMDOD�
WDQDPDQ�NDUHW�\DQJ�WHUVHUDQJ�-$3�PHPLOLNL�
GDXQ� \DQJ� EHUZDUQD� KLMDX� NXVDP�� GDXQ�
PHQMDGL� OHELK� WHEDO� GDUL� \DQJ� QRUPDO��
WDPSDN�OD\X�GDQ�PXGDK�JXJXU�$GDNDODQ\D�
PHPEHQWXN� EXQJD� DWDX� EXDK� OHELK� DZDO��
,URQLVQ\D��JHMDOD�\DQJ�WHUOLKDW�GL�SHUPXNDDQ�
PHUXSDNDQ�JHMDOD�SDGD�IDVH�DNKLU�VHUDQJDQ�
-$3�\DNQL�IDVH���GDQ����GD�&RVWD�HW�DO����������
6HFDUD� GHWDLO�� JHMDOD� VHUDQJDQ� -$3� SDGD�
WDQDPDQ� NDUHW� PHQXUXW� GD� &RVWD� HW� DO��
�������DGD�HPSDW�IDVH�\DNQL�IDVH���GLPDQD�
DNDU�WDQDPDQ�VXGDK�WHULQIHNVL�WHWDSL�KDQ\D�
SDGD�XMXQJ�DNDU�GDQ�EHOXP�VDPSDL�SDQJNDO�
DNDU��IDVH���\DNQL�LQIHNVL�-$3�VXGDK�PDVXN�
MDULQJDQ� DNDU�� SDGD� SDQJNDO� DNDU� VXGDK�
WHUOLKDW� PLVHOLXP�� GDXQ� PHOHQJNXQJ� NH�
EDZDK�� GDQ� NDGDQJ�NDGDQJ� PXQFXO�
EXQJD�EXDK�EXNDQ�SDGD�PXVLPQ\D���)DVH���
GLWXQMXNNDQ�ROHK�DNDU�WDQDPDQ�\DQJ�PXODL�
PHPEXVXN�� GDXQ� EHUZDUQD� NXQLQJ�
NHFRNODWDQ�� GDQ� WDQDPDQ� KDPSLU� PDWL��
VHGDQJNDQ�IDVH���DGDODK�WDQDPDQ�PDWL���

'L�,QGRQHVLD��SHQ\DNLW�-$3�WHUVHEDU�GL�
VHOXUXK�SHUNHEXQDQ�NDUHW�EDLN�GL�6XPDWHUD��
-DZD��PDXSXQ�.DOLPDQWDQ��6HW\DZDQ�HW�DO���
������GDQ�PHQLPEXONDQ�NHUXJLDQ�HNRQRPL�
\ D Q J � E H V D U � N D U H Q D � S U R G X N V L �
ODWHNVEHUNXUDQJ�� 6HWLDS� WDKXQ� QHJDUD�
PHQJDODPL�NHUXJLDQ�VHFDUD�ILQDQVLDO�VHNLWDU�
���� PLOLDU� UXSLDK� �6LWXPRUDQJ�� �������
7LQJNDW�NHSDUDKDQ�SHQ\DNLW�DNLEDW�DGDQ\D�
-$3� EHUEHGD� DQWDU�ZLOD\DK��+DO� LQL� WHUMDGL�
NDUHQD�VHMXPODK�IDNWRU�SHQ\HEDEQ\D��\DLWX�
NRQGLVL� YHJHWDVL� VHEHOXPQ\D�� WHNVWXU� DWDX�
VWUXNWXU�WDQDK��EHUSDVLU���NHDVDPDQ�WDQDK��
NDGDU�DLU�WDQDK��FXUDK�KXMDQ�SHU�WDKXQ��GDQ�
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%HEHUDSD�6LVWHP�6DGDS�$OWHUQDWLI�3DGD�.ORQ�%30���

WRSRJUDIL��6HPDQJXQ��������6HW\DZDQ�HW�DO���
������� 3HUNHPEDQJDQ� SHQ\DNLW� -$3�
WHUJDQWXQJ�GDUL� WLJD� IDNWRU�� \DLWX� WDQDPDQ�
NDUHW� �LQDQJ��� 5LJLGRSRUXV� PLFURSRUXV�
�SDWRJHQ��� GDQ� OLQJNXQJDQ� �3UDVHW\R� HW� DO���
������� 3DZLURVRHPDUGMR� HW� DO�� ������� WHODK�
GLNRUHNVL� XODQJ� GDODP� 6LWXPRUDQJ� HW� DO���
�������PHQJHPXNDNDQ�EDKZD�SHQ\DNLW�-$3�
PHQ\HEDU� VHFDUD� PHUDWD� SDGD� VHPXD�
SHUNHEXQDQ� NDUHW� GL� ,QGRQHVLD� GHQJDQ�
WLQJNDW�NHUXVDNDQ�\DQJ�EHUEHGD�EHGD�\DLWX�
VHUDQJDQ� VNDOD� EHUDW�� VHGDQJ�� GDQ� ULQJDQ��
3HUEHGDDQ� WLQJNDW� NHUXVDNDQ� DNLEDW�
SHQ\DNLW� -$3� SDGD� SHUNHEXQDQ� NDUHW�
GLSHQJDUXKL�ROHK�NRQGLVL�OLQJNXQJDQ��WDQDK��
NHWLQJJLDQ� WHPSDW�� GDQ� LNOLP�FXDFD��� NORQ�
NDUHW�� GDQ� YLUXOHQVL� UDV� SDWRJHQ��0HQXUXW�
6LWXPRUDQJ�HW�DO����������FRQWRK�SHUNHEXQDQ�
NDUHW� GHQJDQ� VHUDQJDQ� -$3� VNDOD� ULQJDQ�
DGDODK� SHUNHEXQDQ� NDUHW� GL� -DZD� 7HQJDK�
GDQ�6XPDWHUD�6HODWDQ�

+DVLO�SHQHOLWLDQ�1RYLDQWL�HW�DO����������
$GLVDQ\RWR�HW�DO�� ���������GDQ�7MHQHPXQGDQ�
HW�DO���������PHQXQMXNNDQ�EDKZD�PRUIRORJL�
NRORQL� GDQ� NHFHSDWDQ� WXPEXK� -$3�
EHUYDULDVL�� ,VRODW� -$3� \DQJ� GLWHOLWL� ROHK�
1RYLDQWL� HW� DO�� �������� $GLVDQ\RWR� HW� DO�� �
�������� GDQ� 7MHQHPXQGDQ� HW� DO�� �������
WHUVHEXW� EHUDVDO� GDUL� SHUNHEXQDQ� NDUHW� GL�
-DZD�7HQJDK��-DZD�7LPXU��-DZD�%DUDW��GDQ�
6XPDWHUD�8WDUD�VHGDQJNDQ�GDUL�SHUNHEXQDQ�
NDUHW� GL� 6XPDWHUD� 6HODWDQ� EHOXP� DGD��
SDGDKDO� WLQJNDW� VHUDQJDQ� -$3� SDGD�
SHUNHEXQDQ�SHUNHEXQDQ�NDUHW�GL�6XPDWHUD�
6HODWDQ� GLODSRUNDQ� PDVLK� FXNXS� WLQJJL�
VHGDQJNDQ� VHUDQJDQ� -$3� GL� SHUNHEXQDQ�
SHUNHEXQDQ� GL� -DZD� 7HQJDK� VXGDK� GDSDW�
GLNHQGDOLNDQ�� 2OHK� NDUHQD� LWX�� NRPSDUDVL�
PRUIRORJL�-$3�\DQJ�EHUDVDO�GDUL�SHUNHEXQDQ�
NDUHW�GL�-DZD�7HQJDK�GDQ�6XPDWHUD�6HODWDQ�
SHQWLQJ�GLODNXNDQ�SHQHOLWLDQ�XQWXN�PHOLKDW�
NDUDNWHULVWLN� IHQRWLILN�PRUIRORJL�NRORQL�GDQ�
KLID� GLDQWDUD� ZLOD\DK�ZLOD\DK� \DQJ�
EHUMDXKDQ�� 5XDQJ� OLQJNXS� SHQHOLWLDQ� LQL�
DGDODK� PRUIRORJL� -$3� VHKLQJJD� EHOXP�
VDPSDL� SDGD� WDKDS� LGHQWLILNDVL� PROHNXOHU�
GDQ�XML�NRPSDWLELOLWDV��7XMXDQ�GLODNXNDQQ\D�
SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHQJHWDKXL�
NRPSDUDVL� PRUIRORJL� NRORQL� -$3� \DQJ�
GLSHUROHK� GDUL� SHUNHEXQDQ� NDUHW� GL� -DZD�
7HQJDK�GDQ�6XPDWHUD�6HODWDQ��'LKDUDSNDQ�
GHQJDQ� PHQJHWDKXL� NDUDNWHULVWLN� �ODMX�
SHUWXPEXKDQ� GDQ� PRUIRORJL� NRORQL�� LVRODW�
-$3�GDUL�ZLOD\DK�-DZD�7HQJDK�GDQ�6XPDWHUD�
6HODWDQ� \DQJ� PHPSXQ\DL� OLQJNXQJDQ�
EHUEHGD�GDSDW�PHPEHULNDQ�LQIRUPDVL�XQWXN�

SHQJHQGD O LDQ � SHQ\HEDUDQ� -$3� G L �
SHUNHEXQDQ�NDUHW�

%$+$1�'$1�0(72'(

3HQHOLWLDQ� GLODNXNDQ� SDGD� EXODQ�
1RYHPEHU������$SULO������GL�/DERUDWRULXP�
&DURWHQRLG� $QWLR[LGDQW� 5HVHDUFK� &HQWHU�
�&$5&�� 8QLYHUVLWDV� .ULVWHQ� 6DW\D�:DFDQD��
6DODWLJD�� 6DPSHO� GLNROHNVL� ODQJVXQJ� GDUL�
NHEXQ�0HUEXK�GDQ�%OLPELQJ�\DQJ�EHUDGD�GL�
-DZD� 7HQJDK� GDQ� NHEXQ� %DODL� 3HQHOLWLDQ�
.DUHW�6HPEDZD�GL�6XPDWHUD�6HODWDQ��,VRODW�
GLLQRNXODVL�GDUL�UL]RPRUI�\DQJ�WXPEXK�SDGD�
VDPSHO�DNDU�\DQJ�WHULQIHNVL�-$3��GDUL�EDWDQJ�
DNDU�� GDQ� MXJD� EDGDQ� EXDK�� 7HUGDSDW� ���
LVRODW� � PXUQL� -$3� \DQJ� GLSHUROHK� GDUL�
3HUNHEXQDQ�.DUHW�0HUEXK�GDQ�%OLPELQJ�GL�
-DZD�7HQJDK�GDQ��3HUNHEXQDQ�.DUHW�GL�%DOLW�
6HPEDZD� �6XPDWHUD� 6HODWDQ��� ,VRODVL� -$3�
GLODNXNDQ� VHFDUD� DVHSWLV�� %DKDQ� \DQJ�
GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�3'$�
�SRWDWR�GH[WURVH�DJDU��GDQ�DONRKRO������$ODW�
\DQJ� GLJXQDNDQ� GLDQWDUDQ\D�� SHWULGLVK��
HUOHQPH\HU��PDJQHWLF�VWLUUHU� �VSLQ�EDU���KRW�
SODWH�� EXQVHQ�� MDUXP� RVH�� MDUXP� HQW�� ERU�
JDEXV��ODPLQDU�DLU�IORZ��NHUWDV�VDULQJ�VWHULO��
DOXPLQLXP� IRLO�� WLPEDQJDQ��DXWRNODI�� RYHQ��
VSDWXOD�� NDSDV� VWHULO�� JHODV� NLPLD��
PLNURVNRS�� NDFD� RE\HNWLI�� SHQJJDULV� EDMD��
VDUXQJ�WDQJDQ��PDVNHU��GDQ�VSUD\HU�

-$3� GLLQRNXODVL� GDUL� UL]RPRUI� \DQJ�
WXPEXK� SDGD � VDPSH O � DNDU � \DQJ �
GLOHPEDENDQ�GL�ODERUDWRULXP��GDQ�MXJD�GDUL�
EDGDQ�EXDK�GHQJDQ�PHWRGD�LVRODVL�MDULQJDQ�
WHEDO��.DUDNWHULVDVL�ELRORJL�VHWLDS�LVRODW�-$3�
G L O D N X N D Q � G H Q J D Q � S H Q J X N X U D Q �
SHUWDPEDKDQ�GLDPHWHU�NRORQL�SHU�KDUL�GDQ�
SHQJDPDWDQ�PRUIRORJL�KLID��EHQWXN��HOHYDVL��
ZDUQD � � PHQJJXQDNDQ � PLNURVNRS � �
3HQJXNXUDQ�GLDPHWHU�NRORQL�-$3�VHWLDS����
MDP� GLODNXNDQ� SDGD� �� KDUL� SHUWDPD� DWDX�
VDPSDL� KLID� PHQFDSDL� WHSL� SHWUL� \DQJ�
EHUGLDPHWHU� �� FP�� VHODQMXWQ\D� GLODNXNDQ�
VHWLDS����MDP�VDPSDL�KDUL�NH����

+$6,/�'$1�3(0%$+$6$1

.DUDNWHULVWLN� 0RUIRORJL� .RORQL� GDQ� +LID�
-$3

.DUDNWHULVWLN� IHQRWLILN� -$3� \DQJ�
GLDPDWL� DGDODK� PRUIRORJL� NRORQL� GDQ� KLID��
GDQ�ODMX�SHUWXPEXKDQ��0RUIRORJL�NRORQL�NH�
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�

���LVRODW�-$3�\DQJ�GLWXPEXKNDQ�SDGD�PHGLD�
�

3'$� GLLQNXEDVL� SDGD� VXKX� UXDQJ� �� &�
GLWXQMXNNDQ�SDGD�*DPEDU���

.RORQL� -$3� \DQJ� GLWXPEXKNDQ� SDGD�
PHGLD�3'$�PHQXQMXNNDQ�VHGLNLW�SHUEHGDDQ�
GLDQWDUD� NH���� LVRODW� ZDODXSXQ� VHPXDQ\D�
EHUEHQWXN� ILODPHQWRXV� �*DPEDU� ���� 0.���
0.��� 0.��� 0.��� 00��� GDQ� 0%�� �
PHQXQMXNNDQ� RSWLNDO� SURSHUWL� \DQJ� WLGDN�
WHPEXV� FDKD\D� �RSDTXH�� EHUZDUQD� SXWLK�
NDSDV�� VHGDQJNDQ� LVRODW� ODLQQ\D� WLGDN�
WHPEXV�FDKD\D��RSDTXH��NH�WHPEXV�FDKD\D�
�WUDQVOXFHQW�� GHQJDQ� ZDUQD� NRORQL� SXWLK�
JDGLQJ�� (OHYDVL� VHEDJLDQ� EHVDU� NRORQL�
PHQXQMXNNDQ�EHQWXN�\DQJ�UDWD��IODW���.RORQL�
-$3� XPXPQ\D� EHUEHQWXN� EXODW�� KLID�
WXPEXK�VHFDUD�UDGLDO�OXUXV�GDQ�EHUFDEDQJ��
WXPEXK� UDWD� �IODW�� SDGD� PHGLD�� EHUZDUQD�
SXWLK� NH� NXQLQJ� PXGD� �-D\DVLQJKH� 	�
:HWWDVLQJHK��������.DHZFKDL�HW�DO����������
3HUEHGDDQ� PRUIRORJL � NRORQL� GDSDW�
GLSHQJDUXKL�ROHK�PHGLD�WXPEXK�GDQ�NRQGLVL�
O L Q JNXQJDQ � � $NDQ � W H W DS L � � XQ WXN �
PHPLQLPDOLVLU�SHQJDUXK�PHGLD�GDQ�NRQGLVL�
O L Q JNXQJDQ � � PDND � V HPXD � L V R O D W �

GLWXPEXKNDQ� SDGD�PHGLD� GDQ� OLQJNXQJDQ�
\DQJ� VDPD�� 'HQJDQ� DGDQ\D� SHUEHGDDQ�
PRUIRORJL� GLDQWDUD� NH���� LVRODW� -$3�� SHUOX�
GLODNXNDQ� SHQJXMLDQ� OHELK� ODQMXW� XQWXN�
PHQJHWDKXL� SHQ\HEDE� YDULDVL� NDUDNWHULVWLN�
IHQRWLILN�NRORQL�-$3�

0RUIRORJL� KLID� -$3� GLDPDWL� VHFDUD�
PLNURVNRSLV�PHQJJXQDNDQ�VDPSHO�KLID�-$3�
\DQJ� EHUXPXU� ��� KDUL�� $SDELOD� GLDPDWL�
GHQJDQ�PLNURVNRS��KLID�-$3�PHQXQMXNNDQ�
EHQWXN� �PHPEXODW��KLDOLQ��WLGDN�EHUZDUQD���
EHUVHNDW�PHPLOLNL� VHSWD�� EHUFDEDQJ�
EDQ\DN�� GDQ� WLGDN� PHPSXQ\DL� NRQHNVL�
SHQMHSLW�� 7HPXDQ� LQL� VDPD� GHQJDQ� KDVLO�
SHQHOLWLDQ� VHEHOXPQ\D� EDKZD� KLID� -$3�
PHPLOLNL� VHSWD�� WDQSD� FODPS�� GDQ� K\DOLQH�
�WLGDN�EHUZDUQD�� �+RRG��������.DHZFKDL�HW�
DO���������.DHZFKDL�	�6R\WRQJ��������$XUHOLH�
HW�DO����������$GD�VHGLNLW�SHUEHGDDQ�PRUIRORJL�
KLID�-$3�GDUL�SHUNHEXQDQ�%OLPELQJ�GL�-DZD�
7HQJDK� � GLPDQD� KL IDQ\D� PHPLO LN L �
S H U F DEDQJDQ � \ DQJ � O H E L K � V HG L N L W �
GLEDQGLQJNDQ� GHQJDQ� LVRODW� GDUL� NHEXQ�
0HUEXK�GDQ�6HPEDZD��*DPEDU����

+HUOLQDZDWL��$ML�GDQ�.XVZDQKDGL

*DPEDU����.RORQL�0.���0.���0.���0.���00���00���00���0%��GDUL�NHEXQ�0HUEXK��QR�����²�
�����%:���%:���%%����%:���QR�����²�����GDUL�.HEXQ�%OLPELQJ���GDQ�66���66���66���
66���66���QR�����²�����GDUL�NHEXQ�%DOLW�6HPEDZD�

)LJXUH���� �&RORQ\�RI�0.���0.���0.���0.���00���00���00���0%���QR�����²�����IURP�0HUEXK�
UXEEHU� SODQWDWLRQ�� %:��� %:��� %%� ��� %:�� �QR�� ��� ²� ���� IURP� %OLPELQJ� UXEEHU�
SODQWDWLRQ��DQG�66���66���66���66���66���QR�����²�����IURP�6HPEDZD�UXEEHU�UHVHDUFK�
FHQWHU�
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%HEHUDSD�6LVWHP�6DGDS�$OWHUQDWLI�3DGD�.ORQ�%30���

1DPD�LVRODW�
1DPH�RI� LVRODWH� �

0RUIRORJL� KLID�
7KH�PRUSKRORJ\�RI� K\SDH�

%HQWXN�
)RUP�

(OHYDVL �
(OHYDWLRQ �

:DUQD�
&RORXU �

.DUDNWHU� RSWLN�
2SWLFDO�S URSHUW\ �

0.���0HUEXK� � ILODPHQWRXV � IODW� SXWLK� RSDTXH�
0.���0HUEXK� � ILODPHQWRXV � IODW� SXWLK� RSDTXH �
0.���0HUEXK� � ILODPHQWRXV � IODW� SXWLK� RSDTXH �
0.���0HUEXK� � ILODPHQWRXV � IODW� SXWLK� RSDTXH �
00���0HUEXK� � ILODPHQWRXV � IODW�� SXWLK�JDGLQJ � RSDTXH �
00���0HUEXK� � ILODPHQWRXV � IODW�� SXWLK�� RSDTXH �
00���0HUEXK� � ILODPHQWRXV � IODW�� SXWLK�JDGLQJ � RSDTXH �
0%���0HUEXK� � ILODPHQWRXV � IODW�� SXWLK� RSDTXH �
%:���%OLPELQJ� � ILODPHQWRXV � IODW�� SXWLK�JDGLQJ � EHWZHHQ�RSDTXH�DQG�WUDQVOXFHQW �
%:���%OLPELQJ� � ILODPHQWRXV � UDLVHG � SXWLK� EHWZHHQ�RSDTXH�DQG�WUDQVOXFHQW �
%%���%OLPELQJ� � ILODPHQWRXV � IODW� SXWLK�JDGLQJ � WUDQVOXFHQW �
%:���%OLPELQJ� � ILODPHQWRXV � UDLVHG � SXWLK�� EHWZHHQ�RSDTXH�DQG�WUDQVOXFHQW �
66���6HPEDZD� � ILODPHQWRXV � IODW�� SXWLK�JDGLQJ � EHWZHHQ�RSDTXH�DQG�WUDQVOXFHQW �
66���6HPEDZD� � ILODPHQWRXV � IODW�� SXWLK�JDGLQJ � EHWZHHQ�RSDTXH�DQG�WUDQVOXFHQW �
66���6HPEDZD� � ILODPHQWRXV � IODW�� SXWLK�JDGLQJ � EHWZHHQ�RSDTXH�DQG �WUDQVOXFHQW �
66���6HPEDZD� � ILODPHQWRXV � IODW�� SXWLK�JDGLQJ � WUDQVOXFHQW �
66���6HPEDZD� � ILODPHQWRXV � IODW� SXWLK�JDGLQJ � WUDQVOXFHQW �

�

.HFHSDWDQ�GDQ�/DMX�3HUWXPEXKDQ� ,VRODW�
-$3

+DVLO� SHQJXNXUDQ� SHQDPEDKDQ�
GLDPHWHU� NH���� LVRODW� -$3� VHODPD� ��� KDUL�
GLWDPSLONDQ�SDGD�*DPEDU���

+DVLO�SHQJDPDWDQ�WHUKDGDS�NHFHSDWDQ�
SHUWXPEXKDQ� PHODOXL� SHQDPEDKDQ�
GLDPHWHU� NRORQL� PDVLQJ�PDVLQJ� LVRODW�

GLWXQMXNNDQ� SDGD� � *DPEDU� ��� .HFHSDWDQ�
SHUWXPEXKDQ� � �� LVRODW� GDUL� SHUNHEXQDQ�
0HUEXK� GL� -DZD� 7HQJDK� �*DPEDU� �D�E��
PHQXQMXNNDQ� EDKZD� DGD� OLPD� LVRODW�
PHPLOLNL� NHFHSDWDQ� WXPEXK� \DQJ� KDPSLU�
VHUDJDP���0.���0.���0.���0.���00�����GDQ�
WLJD� LVRODW� ODLQQ\D� OHELK�FHSDW� �00���00���
0%���� ,VRODW�00��GDQ�00��PHPLOLNL� SROD�
SHUWXPEXKDQ� \DQJ� VDPD� SDGD� �� KDUL�
SHUWDPD�� WHWDSL� NHPXGLDQ� SHUWDPEDKDQ�

7DEHO����.DUDNWHULVWLN�IHQRWLILN�NRORQL�-$3
7DEOH����3KHQRW\SLF�FKDUDFWHULVWLF�RI�ZKLWH�URW�URRW�IXQJL�FRORQ\�

*DPEDU����0RUIRORJL�KLID�LVRODW�-$3�XVLD����KDUL��GDUL�LVRODWH�00���.HEXQ�0HUEXK���D���LVRODW�
%:���.HEXQ�%OLPELQJ���E��GL�-DZD�7HQJDK��GDQ�LVRODW�66���.HEXQ�6HPEDZD���F��GL�
6XPDWHUD� 6HODWDQ�� 3HQJDPDWDQ� GLODNXNDQ�PHQJJXQDNDQ� �PLNURVNRS� GHQJDQ�
SHPEHVDUDQ���ð�GLEDQWX�DODW�SHUHNDP�RSWLODE� � �VHSWD�GLWXQMXNNDQ�ROHK�DQDN�
SDQDK�PHUDK��

)LJXUH� ��� 7KH� PRUSKRORJ\� RI� ��� GD\V� � K\SKDH� WDNHQIURP� LVRODWH� 00�� �0HUEXK� UXEEHU�
SODQWDWLRQ��D���LVRODW�%:���%OLPELQJ�UXEEHU�SODQWDWLRQ���E��LQ�&HQWUDO�MDYD��DQG�LVRODWH�
66���6HPEDZD�UXEEHU�UHVHDUFK�FHQWHU���F��LQ�6RXWK�6XPDWHUD��7KH�REVHUYDWLRQ�ZDV�
GRQH�E\�XVLQJ�IORXUHVFHQFH�PLFURVFRSH�ZLWK���ð�H[SDQVLRQ�DVVRFLDWHG�E\�RSWLODE�
UHFRUGHU��VHSWD�LV�VKRZQ�E\�UHG�DUURZ�VLJQ��
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+HUOLQDZDWL��$ML�GDQ�.XVZDQKDGL

GLDPHWHU� NRORQL� NHGXD� LVRODW� LQL� PHQMDGL�
OHELK� ODPEDW� GDUL� HQDP� LVRODW� ODLQ��
VHGDQJNDQ� LVRODW� 0%�� SHUWXPEXKDQQ\D�
OHELK�FHSDW�GDUL�VHPXD�LVRODW�

.HFHSDWDQ� SHUWXPEXKDQ� LVRODW� GDUL�
SHUNHEXQDQ� %OLPELQJ� GL� -DZD� 7HQJDK�
PHQXQMXNNDQ�EDKZD�GDUL�HPSDW�LVRODW�\DQJ�
GLLVRODVL�� WLJD� LVRODW� �%:���%:���GDQ�%:���
GLWHPXNDQ� PHPLOLNL� NHFHSDWDQ� WXPEXK�
\DQJ�KDPSLU�VDPD�� �VHGDQJNDQ�VDWX�LVRODW�
�%%���PHPLOLNL�SROD�SHUWXPEXKDQ�\DQJ�DJDN�
ODPEDW� �*DPEDU� �F��� 3HUEHGDDQ� LQL�
NHPXQJNLQDQ� WHUMDGL� NDUHQD� LVRODW� %%��
GLLVRODVL� GDUL� $IGHOLQJ� \DQJ� ODLQ� GDUL� %:���
%:��� GDQ� %:�� VHKLQJJD� NRQGLV L �
OLQJNXQJDQSXQ�EHUEHGD�SXOD�

%HUGDVDUNDQ� KDVLO� GL� DWDV�� GDSDW�
GLNDWDNDQ�EDKZD�GDUL����LVRODW�\DQJ�GLLVRODVL�
GDUL�NHEXQ�NDUHW�GL�-DZD�7HQJDK��WHUGDSDW�
G H O D S D Q � L V R O D W � \ D Q J � N H F H S D W D Q �
SHUWXPEXKDQQ\D�\DQJ�KDPSLU�VDPD�\DNQL�
0.��� 0.��� 0.��� 0.��� 00��� %:��� %:���
GDQ� %:��� (PSDW� LVRODW� ODLQ� �00��� 00���

0%��� %%��� PHQXQMXNNDQ� NHFHSDWDQ�
SHUWXPEXKDQ� \DQJ� EHUEHGD� VDWX� VDPD�
ODLQQ\D� GDUL� NHORPSRN� LVRODW� GHQJDQ�
NHFHSDWDQ�SHUWXPEXKDQ�\DQJ�VHUDJDP�

6 H P H Q W D U D � L W X � � N H F H S D W D Q �
SHUWXPEXKDQ� �� LVRODW� \DQJ� GLLVRODVL� GDUL�
SHUNHEXQDQ�6HPEDZD�GL�6XPDWHUD�6HODWDQ�
�*DPEDU� �G��� GLWHPXNDQ� EHUYDULDVL��
7HUGDSDW�WLJD�LVRODW��66���66���66���PHPLOLNL�
NHFHSDWDQ�WXPEXK�\DQJ�KDPSLU�VDPD�SDGD�
��KDUL�SHUWDPD��QDPXQ�NHPXGLDQ�PDVLQJ�
PDV L Q J � PHQXQ MXNNDQ � N H F HSD W DQ �
SHUWXPEXKDQ� \DQJ� EHUEHGD� VDWX� GHQJDQ�
ODLQQ\D� SDGD� KDUL� NH��� KLQJJD� KDUL� NH����
$NDQ� WHWDSL� NHWLJD� LVRODW� LQL� VDPD�VDPD�
GDSDW�PHQFDSDL� WHSL� SHWUL� SDGD� KDUL� NH����
'XD�LVRODW�ODLQQ\D��66��GDQ�66���VHNDOLSXQ�
PHPLOLNL�NHFHSDWDQ�SHUWXPEXKDQ�\DQJ�OHELK�
ODPEDW� GDUL� WLJD� LVRODW� ODLQQ\D� �66��� 66���
66����QDPXQ�NHGXDQ\D�PHPLOLNL�NHFHSDWDQ�
GDQ�SROD�SHUWXPEXKDQ�\DQJ�KDPSLU� VDPD�
GDUL�KDUL�NH����

:DNWX��KDUL�

7LPH��GD\V�

BBB ���� ����
*DPEDU����3HQDPEDKDQ�'LDPHWHU� ,VRODW�0.�� ���0.���� �� ����0.�� ���0.����������00�� ��� �

BBB BBB
00�����������00����������0%�� ��GDUL�.HEXQ�0HUEXK��D�E���%:�� ���%:�������������%%�

������� BBB ������� ���������
�� ���%:��������GDUL�.HEXQ�%OLPELQJ��F���GDQ�66�� ���66����������66�� ���66�� ���66�
�������GDUL�.HEXQ�6HPEDZD��G��

BBB ���� ����
)LJXUH�������'LDPHWHU�DGGLWLRQ�RI�0.�� ���0.����������0.�� ���0.����������00�� ���00�����������00������

BBB BBB �������
����0%�� ��LVRODW�IURP�0HUEXK�UXEEHU�SODQWDWLRQ��D�E���%:�� ���������%:����������%%��� ���

BBB �������
%:��������LVRODW�IURP�%OLPELQJ�UXEEHU�SODQWDWLRQ��F���DQG�66�� ���66����������66�� ���

���������
66�� ���66�������LVRODW�IURP�6HPEDZD�UXEEHU�UHVHDUFK�FHQWHU��G���
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*DPEDU� �� PHPSHUOLKDWNDQ� XNXUDQ�
NRORQL� -$3� SDGD� KDUL� NH���� KDUL� NH���� GDQ�
KDUL� NH����� 6HFDUD� XPXP�� VHPXD� LVRODW�
PHPSHUOLKDWNDQ� NHFHSDWDQ� SHUWXPEXKDQ�
\DQJ� EHUYDULDVL�� ,VRODW� 0%�� PHUXSDNDQ�
LVRODW� GHQJDQ� NHFHSDWDQ� SHUWXPEXKDQ�
WHUFHSDW�GHQJDQ�GLDPHWHU�NRORQL�PHQFDSDL���
FP�GDODP���KDUL�GDQ�UDWD�UDWD�SHQDPEDKDQ�
GLDPHWHU�����FP�KDUL��VHGDQJNDQ�LVRODW�%%��
NHFHSDWDQ� SHUWXPEXKDQQ\D� GLWHPXNDQ�
VDQJDW� ODPEDW�� ,VRODW�%%��GDSDW�PHQFDSDL�
WHSL�SHWUL�SDGD�KDUL�NH����GHQJDQ�UDWD�UDWD�
SHQDPEDKDQ�GLDPHWHU� NRORQL� ���� FP�KDUL��
7DEHO� �� PHQXQMXNNDQ� UDWD�UDWD� ODMX�

SHUWXPEXKDQ� ��� LVRODW� -$3� \DQJ� GLGDSDW�
GDUL�VHOLVLK�SHQDPEDKDQ�GLDPHWHU�NRORQL�SHU�
KDUL�

+DVLO� SHQJXNXUDQ� PHQXQMXNNDQ�
EDKZD� ODMX� SHUWXPEXKDQ� LVRODW� -$3�
EHUYDULDVL�� /DMX� SHUWXPEXKDQ� LVRODW� GDUL�
SHUNHEXQDQ�GL�-DZD�7HQJDK�EHUNLVDU�DQWDUD�
����VDPSDL�����FP�VHGDQJNDQ�GL�6XPDWHUD�
6HODWDQ�DQWDUD�����VDPSDL�����FP��7DEHO���
PHQXQMXNNDQ� EDKZD� ODMX� SHUWXPEXKDQ�
LVRODW� -$3� EDLN� \DQJ� EHUDVDO� GDUL�
SHUNHEXQDQ�NDUHW�GL�-DZD�7HQJDK��0HUEXK�
GDQ� %OLPELQJ�� PDXSXQ� 6XPDWHUD� 6HODWDQ�

%HEHUDSD�6LVWHP�6DGDS�$OWHUQDWLI�3DGD�.ORQ�%30���

*DPEDU���.RORQL����,VRODW�-$3�8PXU���+DUL����$���$�����+DUL����%���%���GDQ����+DUL���&�
��&��

)LJXUH�����&RORQ\�RI����LVRODWHV�RI�ZKLWH�URW�URRW�DW���GD\V����$���$�����GD\V����%���%���DQG�

���GD\V���&���&��ROG�

0.�

0.�

0.�

0.�

00�

00�

00�

0%�

,VRODW

,VRODW

+DUL�NH�
'D\

,VRODW

,VRODW

+DUL�NH�
'D\
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�6HPEDZD��DGD�\DQJ�VDPD�\DLWX�0.���0.���
66�� �����FP�KDUL���0.���00���00���66���
66�������FP�KDUL���%:���66�������FP�KDUL��� �
0.���%:���66�������FP�KDUL��GDQ�DGD�\DQJ�
EHUEHGD�\DLWX�0%�������FP�KDUL���00�������
FP�KDUL��� %:�� ����� FP�KDUL��� %%�� �����
FP�KDUL��

�0HQXUXW�.DHZFKDL�HW�DO����������-$3�
PHPLOLNL� ODMX� SHUWXPEXKDQ� ���� FP�KDUL��
+DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD� DGD�
WLJD�LVRODW�\DQJ�PHPLOLNL�ODMX�SHUWXPEXKDQ�
VDPD�GHQJDQ�\DQJ�GLWHPXNDQ�ROHK�.DHZFKDL�
HW�DO�� �������\DNQL�0.���0.���66��GHQJDQ�
ODMX�SHUWXPEXKDQ�����FP�KDUL�\DQJ�DUWLQ\D�
EDKZD� 0.��� 0.��� 66�� PHQFLULNDQ�
NDUDNWHULVWLN� IHQRWLILN� \DQJ� VDPD� GHQJDQ�
5LJLGRSRUXV�PLFURSRUXV��.XUDQJ�OHELK�DGD���
LVRODW� \DQJ� PHPLOLNL� ODMX� SHUWXPEXKDQ�
PHQGHNDWL� ���� FP�KDUL�� \DNQL�0.���00���
00���66���66�������FP�KDUL���%:���66�������
FP�KDUL���GDQ�00�������FP�KDUL���$UWLQ\D��
0.���00���00���66���66���%:���66���GDQ�
00�� PHPLOLNL� ODMX� SHUWXPEXKDQ� VDPD�
GHQJDQ� 0.��� 0.��� 66��� 2OHK� NDUHQD� LWX��
XQWXN� PHQJHWDKXL� NHGHNDWDQ� KXEXQJDQ�
NHNHUDEDWDQ�DQWDU�LVRODW�GDSDW�GLXML�PHODOXL�
X M L � N RPSD W L E L O L W D V � � ND UDN W H U L V W L N �
SHUWXPEXKDQ�PLVHOLXP�SDGD� ]RQD�NRQWDN��
DQWDU�LVRODW��

3HUEHGDDQ� ODMX� SHUWXPEXKDQ� LVRODW�
-$3� GDSDW� GLVHEDENDQ� ROHK� NRQGLVL�

OLQJNXQJDQ� DVDO� LVRODWQ\D� GDQ� SHUEHGDDQ�
VSHVLHV�� NDUHQD� SHUWXPEXKDQ� -$3� GDSDW�
GLSHQJDUXKL� ROHK� NRQGLVL � YHJHWDVL �
VHEHOXPQ\D�� WHNVWXU� DWDX� VWUXNWXU� WDQDK�
�EHUSDVLU���NHDVDPDQ�WDQDK��NDGDU�DLU�WDQDK��
FXUDK� KXMDQ� SHU� WDKXQ�� GDQ� WRSRJUDIL�
�6HPDQJXQ�� ������ 6HW\DZDQ� HW� DO��� ������
3DUDVD\X�HW�DO����������.RQGLVL�OLQJNXQJDQ�GL�
-DZD�7HQJDK��%OLPELQJ��PHPLOLNL�VXKX�UDWD�

�
UDWD� ���� &� GHQJDQ� S+� WDQDK� ������ � GDQ�
NHOHPEDEDQ� WDQDK� ������ �%HUOLDQ� HW� DO���
������� VHGDQJNDQ� GL� 6XPDWHUD� 6HODWDQ�
�6HPEDZD�� PHPSXQ\DL� WDQDK� SRGVROLN�
PHUDK� NXQLQJ� GHQJDQ� WHNVWXU� OHPSXQJ�
EHUOLDW�KLQJJD�EHUSDVLU��GUDLQDVH�DJDN�EDLN��
GDQ� VWUXNWXU� WHJXK�� \DQJ� EHULNOLP� EDVDK�
GHQJDQ� FXUDK� KXMDQ� ������ PP�WK�� VXKX�

� �
�� &��� &�� GDQ� NHOHPEDEDQ� OHELK� GDUL� ���
���� �6DSXWUD�� ������ 6DUL� 	� 6XSLMDWQR��
�������0HQXUXW�6HPDQJXQ���������-$3�OHELK�
PHQ\XNDL�WDQDK�\DQJ�EHUSRUL�GDQ�EHUHDNVL�
QHWUDO��S+������
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/DMX� SHUWXPEXKDQ� GDQ� PRUIRORJL�
NRORQL�-$3�GDUL�SHUNHEXQDQ�NDUHW�GL�-DZD�
7HQJDK� GDQ� 6XPDWHUD� 6HODWDQ� EHUYDULDVL��
/DMX�SHUWXPEXKDQ�-$3�GDUL�SHUNHEXQDQ�GL�
-DZD�7HQJDK�EHUNLVDU�DQWDUD�����VDPSDL�����
FP�VHGDQJNDQ�\DQJ�EHUDVDO�GDUL�6XPDWHUD�
6HODWDQ� DQWDUD� ���� VDPSDL� ���� FP�� .RORQL�
-$3�GDUL�NH���� LVRODW�XPXPQ\D�EHUEHQWXN�
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7DEHO����5DWD�UDWD�ODMX�SHUWXPEXKDQ�VHWLDS�LVRODW�-$3�
7DEOH����7KH�DYHUDJH�RI�JURZWK�UDWH�RI�HDFK�ZKLWH�URW�URRW�IXQJL�LVRODWH



���

+HUOLQDZDWL��$ML�GDQ�.XVZDQKDGL

ILODPHQWRXV��HOHYDVL�DGD�\DQJ�UDWD��IODW��GDQ�
DGD�\DQJ�VHGLNLW�WLPEXO��UDLVHG���VHUWD�ZDUQD�
DGD�\DQJ�SXWLK�GDQ�DGD�\DQJ�SXWLK�JDGLQJ��
0RUIRORJL�KLID�-$3�PHPLOLNL�VHSWD�GDQ�KLDOLQ��
WHWDSL� SHUFDEDQJDQ� KLID� -$3� GDUL�
SHUNHEXQDQ� %OLPELQJ� OHELK� VHGLNLW�
GLEDQGLQJNDQ� GHQJDQ� LVRODW� GDUL� NHEXQ�
0HUEXK�GDQ�6HPEDZD�

8&$3$1�7(5,0$�.$6,+

3HQXOLV� PHQJXFDSNDQ� WHULPD� NDVLK�
NHSDGD� � 3HPHULQWDK� 'DHUDK� .DEXSDWHQ�
7LPRU� 7HQJDK� 6HODWDQ� \DQJ� WHODK�
PHPEHULNDQ�7XJDV�%HODMDU�VHKLQJJD�SHQXOLV�
GDSDW� PHODQMXWNDQ� VWXGL�� 8FDSDQ� WHULPD�
NDVLK� MXJD� GLVDPSDLNDQ� NHSDGD� %DODL�
3HQHOLWLDQ�.DUHW�*HWDV�GL�6DODWLJD�GDQ�%DODL�
3HQHOLWLDQ� .DUHW� 6HPEDZD� GL� 3DOHPEDQJ��
\DQJ� PHPEDQWX� GDODP� SHQJDPELODQ�
VDPSHO��VHUWD�3URJUDP�6WXGL�0DJLVWHU�%LRORJL�
8.6:� 6DODWLJD� \DQJ� WHODK� PHPEHUL� L]LQ�
SHQHOLWLDQ�VDPSDL�SHQXOLVDQ�DUWLNHO�LQL�

'$)7$5�3867$.$

$G L VDQ\R W R � � 6 � � � G D � &RV W D � � - � ) � � �
7MHQHPXQGDQ�� '��� � /DQJNXQ�� -�)���
6HW\DZDQ��%���%HUOLDQ��,���5RQGRQXZX��
)�6���.DUZXU��)�)���	�0DUWRVXSRQX��0��
��������8ML�NRPSDWLELOLWDV� MDPXU�DNDU�
SXWLK� �5LJLGRSRUXV� PLFURSRUXV�� SDGD�
WDQDPDQ� NDUHW�� 3URVLGLQJ� 6HPLQDU�
1DVLRQDO�3HQJHQGDOLDQ�3HQ\DNLW�SDGD�
7 D Q DP D Q � 3 H U W D Q L D Q � 5 DP D K �
/ L Q J N X Q J D Q � , , � 3 H U K LP S X Q D Q �
) L WRSDWR ORJ L � ,QGRQHV LD � .RPGD�
-RJORVHPDU� �S�� �������� <RJ\DNDUWD��
,QGRQHVLD���3HUKLPSXQDQ�)LWRSDWRORJL�
,QGRQHVLD�.RPGD�-RJORVHPDU��

$XUHOLH��1�1���$RXGRX��<���%HUQDGHWWH��0�(���
+RQRUH��%�'���	�1WVHIRQJ��*�1����������
0RUSKRORJLFDO� LGHQWLILFDWLRQ� RI�
ULJLGRSRUXV�PLFURSRUXV�DVVRFLDWHG�ZLWK�
ZKLWH� URRW� URW� RI� KHYHD� �+HYHD�
EUDVLOLHQVLV�� LQ� &DPHURRQ�� &XUUHQW�
5HVHDUFK� LQ � 0LFURELR ORJ\� DQG�
%LRWHFKQRORJ\������������������

%HUOLDQ�� ,��� $QDUTL�� 6��� 	� 3XGMLKDUWDWL�� (��
�������� ,VRODVL�� LGHQWLILNDVL� GDQ�
DQWDJRQLVPH�LQ�YLWUR�LVRODW�7ULFKRGHUPD�
VSS�� DVDO� .HEXQ� .DUHW� %OLPELQJ��
3HNDORQJDQ�� -DZD� 7HQJDK�� -XUQDO�
3HQHOLWLDQ�.DUHW������������������

GD�&RVWD��-�)���/DQJNXQ��-�)���6HW\DZDQ��%���
%HUOLDQ�� ,��� 5RQGRQXZX�� )��� .DUZXU��
)�)��� 	� 0DUWRVXSRQR�� 0�� ��������
,GHQWLILNDVL�JHMDOD�VHUDQJDQ�GDQ�WHNQLN�
LVRODVL� MDPXU�DNDU�SXWLK� �5LJLGRSRUXV�
PLFURSRUXV�� SDGD� WDQDPDQ� NDUHW��
3 U R V L G L Q J � 6 HP L Q D U � 1 D V L R Q D O �
3HQJHQGDOLDQ�3HQ\DNLW�SDGD�7DQDPDQ�
3HUWDQLDQ� 5DPDK� /LQJNXQJDQ� ,,�
3HUKLPSXQDQ� )LWRSDWRORJL� ,QGRQHVLD�
.RPGD� -RJORVHPDU� �S�� ����������
<RJ\DNDUWD��,QGRQHVLD���3HUKLPSXQDQ�
)LWRSDWRORJL � ,QGRQHVLD� .RPGD�
-RJORVHPDU�

+RRG�� ,�� $�� �������� 7KH� P\FRORJ\� RI� WKH�
EDVLGLRP\FHWHV�� 3URFHHGLQJV� RI� D�
ZRUNVKRS� $&,$5�� <RJ\DNDUWD� �
,QGRQHVLD��$&,$5�3URFHHGLQJV�1R������

-D\DVLQJKH�� &�.��� 	� :HWWDVLQJKH�� -�/�3�&��
�������� &XOWXUDO� FKDUDFWHULVWLFV� DQG�
U H S U R GX F W L Y H � PR U SK R O R J \ � R I �
*HRWULFKXP�VS����$�JXLGH�WR�GLVWLQJXLVK�
*HR W U L FKXP� I U RP� 5LJ LGRSR UXV �
PLFURSRUXV�� -RXUQDO� RI� WKH� 5XEEHU�
5HVHDUFK�,QVWLWXWH�RI�6UL�/DQND���������
���

.DHZFKDL�� 6��� /LQ�� )�&��� :DQJ�� +�.��� 	�
6R\WRQJ��.����������&KDUDFWHUL]DWLRQ�RI�
5LJLGRSRUXV� PLFURSRUXV� LVRODWHG� IURP�
UXEEHU�WUHHV�EDVHG�RQ�PRUSKRORJ\�DQG�
,76�6HTXHQFLQJ��-RXUQDO�RI�$JULFXOWXUDO�
7HFKQRORJ\����������������

.DHZFKDL�� 6��� 	� 6R\WRQJ�� .�� ��������
$SSOLFDWLRQ� RI� ELRIXQJLFLGHV� DJDLQVW�
5LJLGRSRUXV�PLFURSRUXV�FDXVLQJ�ZKLWH�
URRW�GLVHDVH�RI�UXEEHU�WUHHV��-RXUQDO�RI�
$JULFXOWXUDO�7HFKQRORJ\����������������

0RQNDL��-���+\GH��.���;X��-���	�0RUWLPHU��3�(��
�������� 'LYHUVLW\� DQG� HFRORJ\� RI� VRLO�
IXQJDO� FRPPXQLWLHV� LQ� UXEEHU�
SODQWDWLRQV�� )XQJDO� %LRORJ\� 5HYLHZV��
;;;��,�,,�

1DQGULV��'���1LFROH��0��	�*HLJHU��-�3����������
5RRW� URW�GLVHDVH�RI� UXEEHU� WUHH��3ODQW�
'LVHDVH�����������������

1RYLDQWL��5���6HPDQJXQ��+���.DUZXU��)�)���	�
0DUWRVXSRQR�� 0�� �������� $QDOLVLV�
YDULDELOLWDV� JHQHWLN� 5LJLGRSRUXV�
PLFURSRUXV� �-DPXU� $NDU� 3XWLK�� SDGD�
NDUHW� GHQJDQ� WHNQLN� 3&5�5)/3�
)UDJPHQW� ,76�� -XUQDO� 3HUOLQGXQJDQ�
7DQDPDQ�,QGRQHVLD�������������
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2JKHQHNDUR��$�2���5DIIDHOOR��7���.RYDOFKXN��
$��� 	� $VLHJEX�� )�2�� �������� 'H� 1RYR�
WUDQVFULSWRPLF�DVVHPEO\�DQG�SURILOLQJ�
RI� 5LJLGRSRUXV� PLFURSRUXV� GXULQJ�
VDSURWURSKLF�JURZWK�RQ�UXEEHU�ZRRG��
%0&�*HQRPLFV����������

3DUDVD\X��.�6���:LFDNVRQR��.�6��� �	�0XQLU��
0�� �������� 3HQJDUXK� VLIDW� ILVLN� WDQDK�
WHUKDGDS� MDPXU� DNDU� SXWLK� SDGD�
WDQDPDQ� NDUHW�� -XUQDO� 7DQDK� GDQ�
6XPEHUGD\D�/DKDQ����������������

3DZLURVRHPDUGMR�� 6��� +DGL�� 6��� 7DQWHUD��
'�0���	�:DUGR\R��6����������.HSHNDDQ�
NORQ� NDUHW� WHUKDGDS� &ROOHWRWULFKXP�
JORHVSRULRGHV� 3HQ]�� GDODP� NRQGLVL�
5XPDK� .DFD� GDQ� .HEXQ� 3HUFREDDQ�
&LRPDV�� 0HQDUD� 3HUNHEXQDQ�� �������
������

3UDVHW\R�� -��� $HQ\�� 7�1��� � 	� 6XKDUMR�� 5��
��������7KH�FRUHODWLRQV�EHWZHHQ�ZKLWH�
URW��5LJLGRSRUXV�OLJQRVXV�/���LQFLGHQFH�
VRLO�FKDUDFWHUV�RI�UXEEHU�HFRV\VWHP�LQ�
3HQXPDQJDQ�%DUX��/DPSXQJ��-��+37�
7URSLND����������������

5DKD\X��6���3DZLURVRHPDUGMR��6���	�6XMDWQR��
�������� 3HQJHQGDOLDQ� SHQ\DNLW� MDPXU�
DNDU�SXWLK�SDGD�WDQDPDQ�NDUHW�VHFDUD�

SOXV
ELRORJL�GHQJDQ�ELRIXQJLVLGD�WULNR�VS ��
3URVLGLQJ� /RNDNDU\D� 1DVLRQDO� -DPXU�
$NDU�3XWLK�SDGD�7DQDPDQ�.DUHW������
�S����������,QGRQHVLD��3XVDW�3HQHOLWLDQ�
.DUHW�

6DSXWUD��-����������$QDOLVLV�GDPSDN�DQRPDOL�
LNOLP� /D�1LQD� ����� SDGD� .HEXQ�
3HUFREDDQ�%DODL�3HQHOLWLDQ�6HPEDZD��
6XPDWHUD� 6HODWDQ��:LG\DULVHW�� �������
���²����

6DUL��3�5���	�6XSLMDWQR����������3HQJHORODDQ�
SHPELELWDQ�NDUHW��+HYHD�EUDVVLOLHQVLV�
0XHO� $UJ��� GL� %DODL� 3HQHOLWLDQ�
6HPEDZD�� 3DOHPEDQJ�� 6XPDWHUD�
6HODWDQ��%XO��$JURKRUWL����������������

6HPDQJXQ��+����������:KLWH�5RRW�'LVHDVH�RI�
5XEEHU���6RPH�RI�,WV�%LRORJLFDO�$VSHFWV��
3URFHHGLQJV�,QWHUQDWLRQDO�:RUNVKRS�RQ�
:KLWH�5RRW�'LVHDVH�RI�+HYHD�5XEHU����
���

6HPDQJXQ�� +�� �������� 3HQ\DNLW�3HQ\DNLW�
7DQDPDQ� 3HUNHEXQDQ� GL� ,QGRQHVLD��
<RJ\DNDUWD�� ,QGRQHVLD�� *DGMDK� 0DGD�
8QLYHUVLW\�3UHVV�

6HW\DZDQ��%���3DZLURVRHPDUGMR��6���	�+DGL��
+�� �������� %LRIXQJLVLGD� 7ULNR� &RPEL�
VHEDJDL� VDODK� VDWX� SHQJHQGDOL� MDPXU�
DNDU�SXWLK�SDGD�WDQDPDQ�NDUHW��:DUWD�
3HUNDUHWDQ���������������

6LWXPRUDQJ��$���/DVPLQLQJVLK��0���	��:LMD\D��
7�� �������� 5HVLVWHQVL� NORQ� NDUHW�
DQMXUDQ� GDQ� VWUDWHJL� SHQJJXQDDQQ\D�
GDODP�SHQJHQGDOLDQ�SHQ\DNLW�SHQWLQJ�
GL� SHUNHEXQDQ� NDUHW� ,QGRQHVLD��
3URV LG LQJ� /RNDNDU\D� 1DVLRQDO �
3HPXOLDDQ� 7DQDPDQ� .DUHW� ������
,QGRQHVLD���3XVDW�3HQHOLWLDQ�.DUHW��

6LWXPRUDQJ�� $��� 6XU\DQLQJW\DV�� +��� 	�
)HE\DQWL�� 7�5�� �������� 3HQJHQGDOLDQ�
SHQ\DN L W � DNDU � SXW LK � GHQJDQ �
SHPDQIDDWDQ� WXPEXKDQ� DQWDJRQLV�
SDGD� SHUNHEXQDQ� NDUHW�� 3URVLGLQJ�
/RNDU\D� 1DVLRQDO� -DPXU� $NDU� 3XWLK�
SDGD�7DQDPDQ�.DUHW�������S����������
,QGRQHVLD��3XVDW�3HQHOLWLDQ�.DUHW��

7MHQHPXQGDQ�� '��� GD� &RVWD�� -�)���
$GLVDQ\RWR�� 6��� /DQJNXQ�� -�)���
6HW\DZDQ��%���%HUOLDQ��,���5RQGRQXZX��
)�6���.DUZXU��)�)���	�0DUWRVXSRQX��0��
�������� /DMX� SHUWXPEXKDQ� GDQ�
PRUIRORJL�NRORQL�MDPXU�DNDU�SXWLK�SDGD�
WDQDPDQ� NDUHW�� 3URVLGLQJ� 6HPLQDU�
1DVLRQDO�3HQJHQGDOLDQ�3HQ\DNLW�SDGD�
7 D Q DP D Q � 3 H U W D Q L D Q � 5 DP D K �
/ L Q J N X Q J D Q � , , � 3 H U K LP S X Q D Q �
) L WRSDWR ORJ L � ,QGRQHV LD � .RPGD�
-RJORVHPDU� �S�� ��������� <RJ\DNDUWD��
,QGRQHVLD���3HUKLPSXQDQ�)LWRSDWRORJL�
,QGRQHVLD�.RPGD�-RJORVHPDU��

<XOIDKUL�� -RQL�� 1��� 	� -DOLO�� $�� ��������
3HQJHQGDOLDQ� -DPXU�$NDU� 3XWLK� SDGD�
%XGLGD\D� .DUHW�� 3HNDQEDUX�� %DODL�
3HQJNDMLDQ�7HNQRORJL�3HUWDQLDQ�5LDX��
%DGDQ�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�
3HUWDQLDQ��.HPHQWHULDQ�3HUWDQLDQ�


