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$OEL]LD�SURFHUD�%HQWK� �NLKLDQJ��ZHUX�� VLQR�
QLP� $FDFLD� RGRUDWLVVLPD� +DVN�� DGDODK� MHQLV�
WDQDPDQ� FHSDW� WXPEXK� \DQJ� WHUPDVXN� GDODP�
IDPLOL�/HJXPLQRVDH��.LKLDQJ�WXPEXK�SDGD�KXWDQ�
VHPXVLP�KLQJJD�VDYDQD�GHQJDQ�NHWLQJJLDQ�WHP�
SDW�WXPEXK�KLQJJD�������P�GSO��'DHUDK�VHEDUDQ�
DODPL� NLKLDQJ� GL� ,QGRQHVLD� WHUGDSDW� GL� -DZD��
6XPDWHUD�� .DOLPDQWDQ�� 6XODZHVL�� 0DOXNX�� GDQ�
1XVD� 7HQJJDUD� �:KLWPRUH� 	� 7DQWUD�� ������� �
.D\X�NLKLDQJ�GDSDW�GLJXQDNDQ�VHEDJDL�ND\X�SHU�
NDNDV�UXPDK�WDQJJD��EDKDQ�EDQJXQDQ��NXOLW�ND\X�
XQWXN� EDKDQ� SHQ\DPDN�� GDQ� JHWDKQ\D� GLPDQ�
IDDWNDQ�VHEDJDL�EDKDQ�SHUHNDW��+H\QH��������

6\DPVXZLGD� ������� PHQ\DWDNDQ� EDKZD� NL�
KLDQJ�PHUXSDNDQ�MHQLV�WDQDPDQ�\DQJ�SURVSHNWLI�
XQWXN�GLNHPEDQJNDQ�VHEDJDL�MHQLV�KXWDQ�UDN\DW�
NDUHQD�SRWHQVLQ\D�VHEDJDL�MHQLV�WDQDPDQ�VHUED�
JXQD��PXOWL�SXUSRVH�WUHH�VSHFLHV���FHSDW�WXPEXK�
GDQ�MHQLV�ORNDO�\DQJ�GLVXNDL�PDV\DUDNDW�VHEDJDL�
WDQDPDQ�ND\X�SHUWXNDQJDQ��8QWXN�PHQLQJNDWNDQ�
SHUWXPEXKDQ�DZDO�WDQDPDQ�SHUOX�GLODNXNDQ�SHU�
EDLNDQ� LQSXW� KDUD� WDQDPDQ�EDLN�PHODOXL� SHPX�
SXNDQ� PDXSXQ� PHODOXL� LQRNXODVL� PLNURE� \DQJ�
PHPEDQWX�SHUWXPEXKDQ�WDQDPDQ���

/RNDVL� SHUVHPDLDQ� GDQ� SHQDQDPDQ� NLKLDQJ�
XPXPQ\D�GLODNXNDQ�SDGD��WDQDK�SRG]ROLN�PHUDK�
NXQLQJ�GHQJDQ�FLUL�EHUHDNVL�PDVDP��PLVNLQ�XQVXU�
KDUD�1��3��.��ODSLVDQ�WRS�VRLO�WLSLV�GDQ�PHPLOLNL�
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(IIHFWLYLW\�RI�$UEXVFXODU�0\FRUUKL]DO�)XQJL�RQ�3ODQW�*URZWK�RI�
$OEL]LD�SURFHUD�%HQWK�LQ�1XUVHU\�DQG�)LHOG
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3XVDW�3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�+XWDQ

.DPSXV�%DGDQ�/LWEDQJ�GDQ�,QRYDVL��-O��*XQXQJ�%DWX�1R�����.RWDN�3RV������%RJRU��������-DZD�%DUDW��,QGRQHVLD
7HOS����������������)D[��������������
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7DQJJDO�GLWHULPD�����$SULO�������7DQJJDO�GLUHYLVL�����-XOL�������7DQJJDO�GLVHWXMXL�����$JXVWXV�����
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$OEL]LD�SURFHUD�LV�D�IDVW�JURZLQJ�VSHFLHV�ZKLFK�KDYH�KDYH�EHQHILWV�DV�LWV�ZRRG��EDUN�DQG�VDS�FDQ�EH�XWLOL]HG���7KLV�
VWXG\�DLPHG�WR�GHWHUPLQH�WKH�HIIHFWLYHQHVV�RI�IRU�W\SHV�$UEXVFXODU�0\FRUUL]DO�)XQJL��$0)��QDPHO\�*ORPXV�VS�����
*ORPXV�VS�����*ORPXV�VS�����DQG�*LJDVSRUD�VS��RQ�WKH�JURZWK�RI�VHHGOLQJV�DQG�\RXQJ�SODQWV�RI��$��SURFHUD��7KH�UHVXOWV�
VKRZHG�WKDW�WKH�LQRFXODWLRQ�RI�$0)�*ORPXV�VS����VLJQLILFDQWO\�LQFUHDVHG�WKH�KHLJKW�DQG�GLDPHWHU�JURZWK�RI�WKUHH�
PRQWK�VHHGOLQJV�E\�����DQG�����UHVSHFWLYHO\�FRPSDUHG�WR�FRQWURO��0\FRUUKL]DO�GHSHQGHQF\�RI�$0)�*ORPXV� ��VS ���
*ORPXV� �� �*ORPXV� �� � �*LJDVSRUD� �� �DPRQJ� ± �� �$0)�*ORPXV�VS����DQG� �*ORPXV�VS����VS �� VS �� DQG VS UDQJH �� ���
LQFUHDVHG�VLJQLILFDQWO\�KHLJKW�DQG�GLDPHWHU�JURZWK�RI��\RXQJ�SODQW�LQ�WKH�ILHOG��FRPSDUHG�WR�FRQWURO���

.H\ZRUGV���$OEL]LD�SURFHUD��VHHGOLQJ��*LJDVSRUD��*ORPXV��P\FRUUKL]DO�GHSHQGHQF\

$%675$.

$OEL]LD�SURFHUD�DGDODK�MHQLV�WDQDPDQ�FHSDW�WXPEXK�\DQJ�PHPSXQ\DL�EHEHUDSD�PDQIDDW��NDUHQD�ND\X��NXOLW�ND\X�GDQ�
JHWDKQ\D�GDSDW�GLPDQIDDWNDQ��7XMXDQ�GDUL�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQJHWDKXL�HIHNWLILWDV�HPSDW�MHQLV�)XQJL�
0LNRUL]D�$UEXVNXODU� �)0$�� \DLWX� � VS�� ��� � VS�� ��� � VS�� ��� GDQ� � VS�� WHUKDGDS�*ORPXV *ORPXV *ORPXV *LJDVSRUD
SHUWXPEXKDQ�ELELW�WDQDPDQ�NLKLDQJ�XPXU���EXODQ�GL�SHUVHPDLDQ�GDQ��WDQDPDQ�PXGD�XPXU���EXODQ�GL�ODSDQJDQ��+DVLO�
SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�LQRNXODQ�)0$� �VS����GDSDW�PHQLQJNDWNDQ�SHUWXPEXKDQ�WLQJJL�GDQ�GLDPHWHU�*ORPXV
ELELW� WDQDPDQ�NLKLDQJ�XPXU���EXODQ�VHFDUD�Q\DWD�VHEHVDU�����GDQ�����GLEDQGLQJNDQ�GHQJDQ�NRQWURO��7LQJNDW�
NHWHUJDQWXQJDQ�ELELW�NLKLDQJ�WHUKDGDS�PLNRUL]D� �VS����� �VS����� �VS�����GDQ� �VS��*ORPXV *ORPXV *ORPXV *LJDVSRUD
EHUNLVDU�DQWDUD���±�����,QRNXODQ�)0$� �VS����GDQ� �VS����GDSDW�PHQLQJNDWNDQ�SHUWXPEXKDQ�WLQJJL�GDQ�*ORPXV *ORPXV
GLDPHWHU�WDQDPDQ�PXGD�NLKLDQJ�VHFDUD�Q\DWD�WHUKDGDS�NRQWURO�

.DWD�NXQFL�� ELELW�� NHWHUJDQWXQJDQ�ELELW�WHUKDGDS�PLNRUL]D$OEL]LD�SURFHUD�� *LJDVSRUD��*ORPXV��
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NDQGXQJDQ�EDKDQ�RUJDQLN�UHQGDK��6HWLDGL���������
3DGD� WDQDK�\DQJ�PDVDP��XQVXU�3�ELDVDQ\D� WHU�
NKHODW�ROHK�)H�GDQ�$O��VHKLQJJD�VXOLW��GLVHUDS�ROHK�
DNDU�WDQDPDQ��2OHK�NDUHQD�LWX��EDQWXDQ�VLPELRVH�
)XQJL�0LNRUL]D�$UEXVNXOD��)0$��NKHODVL�XQVXU�
3� ROHK� LRQ�LRQ� ORJDP� WHUVHEXW� DNDQ� WHUOHSDV�
VHKLQJJD� PHQMDGL� WHUVHGLD� EDJL� DNDU� WDQDPDQ�
�6HWLDGL�� �������$SOLNDVL� )0$� GLODNXNDQ� SDGD�
VDDW� SHQ\DSLKDQ� �RYHUVSLQ�� GL� SHUVHPDLDQ� GDQ�
DNDQ�PHPEDQWX�SHQ\HUDSDQ�XQVXU�3�GDQ�XQVXU�
XQVXU�ODLQQ\D�VHSHUWL�1�GDQ�.�ROHK�ELELW�WDQDPDQ�
GL�SHUVHPDLDQ��:XODQGDUL�HW�DO���������1HXPDQQ�

	�*HRUJH��������.LP�HW�DO���������+XDQJ�HW�DOX��

������%LQJ�HW�DO���������+DOGHU�HW�DO���������
$SOLNDVL�WHNQRORJL�PLNURE�WDQDK�SDGD�WDQDP�

DQ�NLKLDQJ�VDPSDL�VDDW�LQL�EDUX�GLWHPXNDQ�SDGD�
SHPDQIDDWDQ�UKL]RELD��6LGGLTXL���������6HGDQJ�
NDQ� DSOLNDVL� PLNURE� PHQJXQWXQJNDQ� ODLQQ\D�
VHSHUWL� )0$� EHOXP� SHUQDK� GLODNXNDQ� XMLFRED�
SDGD�WDQDPDQ�NLKLDQJ��7DQDPDQ�WDQDPDQ�NHKX�
WDQDQ�ODLQ\D�MXJD�EHUDVRVLDVL�GHQJDQ�)0$�DQWDUD�
ODLQ� \DLWX� 3ORLDULXP� DOWHUQLIROLXP� GDQ� &DOR�
SK\OOXP�KRVHL��7XUMDPDQ�HW�DO����������0DOORWXV�
SDQLFXODWXV�GDQ�$OEL]LD�VDPDQ��:XODQGDUL�HW�DO���
�������0HOLD�D]HGDUDFK� �%XGL�	�6HW\DQLQJVLK��
�������$TXLODULD�FUDVVQD��,ULDQWR������D���$OVWR�
QLD� DQJXVWLORED� �,ULDQWR�� ����E���7RRQD� VXUHQL�
�,ULDQWR������F���$OVWRQLD�VFKRODULV��,ULDQWR���������
7XMXDQ�GDUL�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQJH�
WDKXL�HIHNWLILWDV�)0$�MHQLV�*ORPXV�VS�����*ORPXV�
VS�����*ORPXV�VS�����GDQ�*LJDVSRUD�VS��WHUKDGDS�
SHUWXPEXKDQ�ELELW�WDQDPDQ�NLKLDQJ�GL�SHVHPDLDQ�
GDQ�WDQDPDQ�PXGD�GL�ODSDQJDQ�

,,���0(72'2/2*,

$���7HPSDW�GDQ�:DNWX�3HQHOLWLDQ

3HQHOLWLDQ� GLODNVDQDNDQ� GL� SHUVHPDLDQ� .H�
ORPSRN� 3HQHOLWL� 0LNURELRORJL� +XWDQ�� 3XVDW�
/LWEDQJ� .RQVHUYDVL� GDQ� 5HKDELOLWDVL�� %RJRU��
SDGD�EXODQ�6HSWHPEHU�VDPSDL�GHQJDQ�'HVHPEHU�
������ 3HQDQDPDQ� ELELW� NLKLDQJ� GLODNXNDQ� GL�
.DZDVDQ�+XWDQ�'HQJDQ�7XMXDQ�.KXVXV��.+'�
7.��&DULWD��.HFDPDWDQ�/DEXDQ��.DEXSDWHQ�3DQ�
GHJODQJ�SDGD�DZDO�EXODQ�)HEUXDUL�������3HQJ�
KLWXQJDQ�SHUVHQWDVH�NRORQLVDVL�GDQ�SURVHV�SHQJH�
ULQJDQ�GDQ�SHQLPEDQJDQ�EHUDW�NHULQJ�GLODNVDQD�
NDQ�GL�/DERUDWRULXP�0LNURELRORJL�+XWDQ��

%���%DKDQ�GDQ�$ODW

%DKDQ�EDKDQ� \DQJ� GLJXQDNDQ� GDODP� SHODN�
VDQDDQ�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW��ELML�

NLKLDQJ�GDUL�SRKRQ� LQGXN�GL�.+'7.�&DULWD����
MHQLV� )0$� GDODP� EHQWXN� SURSDJXO� DNWLI� \DQJ�
PHQJDQGXQJ� �PLVHOLD��DNDU�WHULQIHNVL�GDQ�VSRUD��
6HWLDS� �� J� LQRNXODQ�PHPLOLNL� NHSDGDWDQ� VSRUD�
EHUWXUXW�WXUXW�*ORPXV�VS��������VSRUD���*ORPXV�
VS�� �� ���� VSRUD���*ORPXV� VS�� �� ���� VSRUD��� GDQ�
*LJDVSRUD� VS�� ���� VSRUD��� %DKDQ� ODLQ� \DQJ�
GLSHUOXNDQ� DGDODK�NDQWRQJ�SODVWLN� KLWDP� �SRO\�
EDJ��XNXUDQ����[����FP���NDQWRQJ�SODVWLN�WUDQV�
SDUDQ� �XNXUDQ� ���� [� ���� FP��� EDN� SHUNHFDP�
EDKDQ��XNXUDQ����[����[����FP����SHVWLVLGD�GHQJDQ�
EDKDQ� DNWLI� GD]RPHW� ����� WDQDK� VXEVRLO� SDGD�
NHGDODPDQ���±����FP��GDQ�SDUDQHW������$ODW�DODW�
\DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK�
NDOLSHU��SHQJJDULV��PLNURVNRS��NDPHUD�� HPEUDW��
GDQ�WLPEDQJDQ�DQDOLWLN�

&���0HWRGH��3HQHOLWLDQ���

����6WHULOLVDVL�PHGLD

0HGLD�SHUNHFDPEDKDQ�]HROLW�GLVWHULOLVDVLNDQ�
R

GHQJDQ� DODW� DXWRNODI� SDGD� VXKX� ��� &� GDQ�
WHNDQDQ� �� DWP� VHODPD� ��� PHQLW�� 6HGDQJNDQ�
VWHULOLVDVL� PHGLD� VDSLK� ELELW� GLODNXNDQ� PHODOXL�

��
WHNQLN�IXPLJDVL��GHQJDQ�FDUD�VHWLDS�VDWX�P PHGLD�
GLFDPSXU�GHQJDQ�����J�SHVWLVLGD�GHQJDQ�EDKDQ�
DNWLI� GD]RPHW� ����� 6HODQMXWQ\D� PHGLD� GLDGXN�
VHFDUD�PHUDWD� GHQJDQ� FDQJNXO��0HGLD� WHUVHEXW�
NHPXGLDQ� GLWXWXS� VHFDUD� UDSDW� GHQJDQ� SODVWLN�
WUDQVSDUDQ�VHODPD�GXD�PLQJJX�

����3HUNHFDPEDKDQ�GDQ�LQRNXODVL�

%LML� GLVHEDUNDQ� VHFDUD� PHUDWD� SDGD� PHGLD�
]HROLW�\DQJ�VWHULO�SDGD�EDN�SHUNHFDPEDKDQ�SODV�
WLN�� NHPXGLDQ�GL� DWDV� ELML� GLWDEXUL�PHGLD� ]HROLW�
VHWHEDO���PP��6HODQMXWQ\D�EDN�SHUNHFDPEDKDQ�
WHUVHEXW�GLVLPSDQ�GDODP�SHUVHPDLDQ�\DQJ�GLEHUL�
DWDS� SDUDQHW� GHQJDQ� LQWHQVLWDV� FDKD\D� �����
NHOHPEDEDQ�PHGLD�GLMDJD�GHQJDQ�FDUD�SHQ\HP�
SURWDQ�GHQJDQ�DLU�VHWLDS�SDJL�GDQ�VRUH�KDUL�

6HWHODK�ELML� EHUNHFDPEDK� VHODQMXWQ\D�GLSLQ�
GDK� NH� GDODP�SRO\EDJ� \DQJ� WHODK� GLLVL� GHQJDQ�
FDPSXUDQ� PHGLD� WDQDK� GDQ� VHNDP� SDGL� VWHULO�
������Y�Y���,QRNXODQ�)0$�GLOHWDNNDQ�SDGD�OXEDQJ�
WDQDP�GDODP�SRO\EDJ�VHEDQ\DN���J�VHWLDS�SRO\�
EDJ�

����3HQDQDPDQ�ELELW�GL�ODSDQJ

/XEDQJ�WDQDP�����[����[����FP��GHQJDQ�MDUDN�
WDQDP���[���P�GLSHUVLDSNDQ�VDWX�EXODQ�VHEHOXP�
SHQDQDPDQ��NHPXGLDQ�GLLVL�GHQJDQ�SXSXN�NDQ�
GDQJ�D\DP�SHGDJLQJ���NJ�GDQ�GLELDUNDQ�VDPSDL�
ZDNWX�SHQDQDPDQ��
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5DJLO�,ULDQWR

(IHNWLILWDV�)XQJL�0LNRUL]D�$UEXVNXODU�WHUKDGDS�3HUWXPEXKDQ�.LKLDQJ
�$OEL]LD�SURFHUD�%HQWK��GL�3HUVHPDLDQ�GDQ�/DSDQJ

��� 3HQJDPDWDQ��SHUWXPEXKDQ�GDQ�NRORQLVDVL�
DNDU

9DULDEHO�SHUWXPEXKDQ�ELELW��WDQDPDQ�NLKLDQJ�
\DQJ�GLDPDWL�\DLWX�WLQJJL��GLDPHWHU����FP�GL�DWDV� �
SHUPXNDDQ� WDQDK��� EHUDW� NHULQJ� ELELW� �GLRYHQ�

RVHODPD���KDUL�SDGD�VXKX��� &�VDPSDL�EHUDW�NRQV�
WDQ��� GDQ� NRORQLVDVL� DNDU�� 6HGDQJNDQ� YDULDEHO�
SHUWXPEXKDQ�WDQDPDQ�GL�ODSDQJDQ�\DQJ�GLDPDWL�
DGDODK�WLQJJL�GDQ�GLDPHWHU����FP�GL�DWDV�SHUPX�
NDDQ�WDQDK���

��.RORQLVDVL�DNDU�GLKLWXQJ�GHQJDQ��PHUHQGDP��
DNDU�FRQWRK�GDODP�ODUXWDQ�����.2+��Z�Y���VH�
ODQMXWQ\D� GLUHQGDP� GHQJDQ� ODUXWDQ� ���� +&O�� � �
6HWHODK� LWX� DNDU�DNDU� WHUVHEXW� GLUHQGDP� GDODP�
ODUXWDQ�SHZDUQD������� WU\SDQ�EOXH��3HUVHQWDVH�
NRORQLVDVL�DNDU�GLKLWXQJ�GHQJDQ�PHWRGH�*LRYDQ�
QHWWL�	�0RVVH��������

����.HWHUJDQWXQJDQ�ELELW�WHUKDGDS�PLNRUL]D

.HWHUJDQWXQJDQ� ELELW� WDQDPDQ� NLKLDQJ� WHU�
KDGDS�PLNRUL]D��0'��0\FRUUKL]DO�'HSHQGHQF\��
GLKLWXQJ�EHUGDVDUNDQ�UXPXV�\DQJ�GLNHPXNDNDQ�
ROHK�3OHQFKHWWH�HW�DO���������

���$�±�%
.%70� �������������[�����

$

.HWHUDQJDQ��5HPDUNV��

.%70�  � .HWHUJDQWXQJDQ�ELELW�WHUKDGDS�PLNRUL]D
$�  � %HUDW�NHULQJ�WDQDPDQ�EHUPLNRUL]D
%�  � %HUDW�NHULQJ�WDQDPDQ�NRQWURO

����5DQFDQJDQ�SHQHOLWLDQ�GDQ�DQDOLVLV�GDWD

5DQFDQJDQ� SHQHOLWLDQ� SHPELELWDQ� GL� SHUVH�
PDLDQ�DGDODK�5DQFDQJDQ�$FDN�/HQJNDS�GHQJDQ�
OLPD�SHUODNXDQ��NRQWURO��*ORPXV�VS�����*ORPXV�
VS�����*ORPXV�VS����GDQ�*LJDVSRUD�VS����VHGDQJ�
NDQ� UDQFDQJDQ�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�SDGD�
VDDW�SHQDQDPDQ�GL� ODSDQJDQ�DGDODK�5DQFDQJDQ�
$FDN�.HORPSRN�GHQJDQ�OLPD�SHUODNXDQ��MXPODK�
XODQJDQ��WLJD�GDQ�PDVLQJ�PDVLQJ�XODQJDQ�WHUGLUL�
GDUL���WDQDPDQ��'DWD�GLDQDOLVLV�GHQJDQ�EDQWXDQ�
SURJUDP� VWDWLVWLND�-03�6WDUW� 6WDWLVWLFV����� GDQ�
GDWD� \DQJ� PHQXQMXNNDQ� SHUEHGDDQ� Q\DWD� GLXML�
OHELK�ODQMXW�PHQJJXQDNDQ�XML�7XNH\��6DOO�HW�DO���
������

,,,��+$6,/�'$1�3(0%$+$6$1

$���+DVLO�

����3HUWXPEXKDQ�ELELW�NLKLDQJ�GL�SHVHPDLDQ�

+DVLO�DQDOLVLV�VLGLN�UDJDP�PHQXQMXNNDQ�EDK�
ZD�MHQLV�)0$�EHUSHQJDUXK�Q\DWD�WHUKDGDS�SHU�
WXPEXKDQ�WLQJJL�ELELW�NLKLDQJ�GDQ�*LJDVSRUD�VS��
GDSDW� PHQLQJNDWNDQ� SHUWXPEXKDQ� WLQJJL� ELELW�
VHFDUD� Q\DWD� GLEDQGLQJNDQ� GHQJDQ� NRQWURO�� QD�
PXQ�WLGDN�PHQLQJNDWNDQ�SHUWXPEXKDQ�GLDPHWHU�
ELELW� NHFXDOL� SDGD� SHUODNXDQ� LQRNXODVL� GHQJDQ�
LQRNXODQ�)0$�*ORPXV�VS�����3HUVHQWDVH�NRORQL�
VDVL�DNDU�\DQJ�GLLQRNXODVL�GHQJDQ�*ORPXV�VS����
GDQ�*ORPXV�VS����EHUEHGD�Q\DWD�GHQJDQ�NRQWURO�
�7DEHO����

7DEHO��7DEOH����� 3HQJDUXK�LQRNXODVL�)0$�WHUKDGDS�SHUWXPEXKDQ�WLQJJL��GLDPHWHU�GDQ�NRORQLVDVL�DNDU�
ELELW�WDQDPDQ�NLKLDQJ�XPXU���EXODQ�GL�SHVHPDLDQ��7KH�HIIHFW�RI�$0)�LQRFXODWLRQ�WR�
KHLJKW�� GLDPHWHU� SODQW� JURZWK� DQG� URRW� FRORQL]DWLRQ� RI� WKUHH�PRQWK�ROG�$�� SURFHUD�
VHHGOLQJV�LQ�QXUVHU\�

-HQLV�)0$
�$0)�

�
7LQJJL
�+HLJKW�
�FP�

� 'LDPHWHU�

�'LDPHWHU��

�PP��

.RORQLVDVL�DNDU
�5RRW�FRORQL]DWLRQ�����

�

�
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.RQWURO�� ������F �
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.HWHUDQJDQ�� ���5HPDUNV
��� $QJND�\DQJ�GLLNXWL�ROHK�KXUXI�\DQJ�VDPD�PHQXQMXNNDQ�WLGDN�DGD�SHUEHGDDQ�\DQJ�Q\DWD�SDGD�WDUDI� � ������EHUGDVDUNDQ�XML�.

7XNH\�� �1XPHULF�IROORZHG�E\�WKH�VDPH�OHWWHUV�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�DW�.��������DFFRUGLQJ�WR�7XNH\�WHVW
��� $QJND� GDODP� WDQGD� NXUXQJ� DGDODK� SHUVHQWDVH� SHQLQJNDWDQ� VXDWX� YDULDEHO� SHQJDPDWDQ� GLEDQGLQJNDQ� GHQJDQ� NRQWURO�
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����%HUDW�NHULQJ�ELELW�$��SURFHUD

+DVLO� DQDOLVLV� VLGLN� UDJDP� PHQXQMXNNDQ�
EDKZD� NHHPSDW� MHQLV� )0$� WLGDN� PHPEHULNDQ�
SHQJDUXK�\DQJ�Q\DWD�WHUKDGDS�EHUDW�NHULQJ�DNDU��
SDGD�EHUDW�NHULQJ�SXFXN�VHPXD�SHUODNXDQ�PHP�
EHULNDQ�SHQJDUXK�Q\DWD�NHFXDOL�SHUODNXDQ�*LJDV�
SRUD�VS��6HGDQJNDQ�SDGD�EHUDW�NHULQJ�WRWDO�ELELW�
KDQ\D�SHUODNXDQ�*ORPXV�VS����\DQJ�PHPEHULNDQ�
SHQJDUXK�\DQJ�Q\DWD�GLEDQGLQJNDQ�GHQJDQ�NRQ�
WURO��7DEHO�����������

5DVLR�SXFXN�DNDU�ELELW�NLKLDQJ�XPXU���EXODQ�
GL� SHVHPDLDQ� PHQLQJNDW� GHQJDQ� DGDQ\D� SHU�
ODNXDQ� LQRNXODVL�)0$�GHQJDQ�NLVDUDQ���±����
GLEDQGLQJNDQ� GHQJDQ� NRQWURO� �7DEHO� ���� %LELW�
NLKLDQJ�\DQJ�PHQGDSDW�SHUODNXDQ�LQRNXODVL�)0$�
GDSDW�PHQLQJNDWNDQ�WLQJNDW�NHWHUJDQWXQJDQ�ELELW�
WHUKDGDS� )0$� \DQJ� EHUNLVDU� DQDWDU� ��±����
�7DEHO�����

����3HQ\HUDSDQ�KDUD

+DVLO� DQDOLVLV� VLGLN� UDJDP� PHQXQMXNNDQ�
EDKZD�MHQLV�)0$�*ORPXV�VS�����*ORPXV�VS����GDQ�
*ORPXV�VS�����PHPEHULNDQ�SHQJDUXK�\DQJ�Q\DWD�
WHUKDGDS�VHUDSDQ�XQVXU�1��3�GDQ�.�\DQJ�WHUGDSDW�
SDGD�MDULQJDQ�EDWDQJ�GDQ�GDXQ�ELELW�$��SURFHUD�
NHFXDOL�SHUODNXDQ� LQRNXODVL�*ORPXV� VS����SDGD�
SDUDPHWHU�VHUDSDQ�XQVXU�3��3HUODNXDQ�LQRNXODVL�
MHQLV� )0$� *LJDVSRUD� VS�� KDQ\D� PHPEHULNDQ�

SHUEHGDDQ� \DQJ� Q\DWD� SDGD� SDUDPHWHU� VHUDSDQ�
XQVXU�3��VHGDQJNDQ�XQVXU�1�GDQ�.�WLGDN�PHP�
EHULNDQ�UHVSRQ�\DQJ�Q\DWD��7DEHO����

�
��� 3HUWXPEXKDQ�WDQDPDQ�PXGD�$��SURFHUD�GL�

ODSDQJ

+DVLO� DQDOLVLV� VLGLN� UDJDP� PHQXQMXNNDQ�
EDKZD�LQRNXODVL�)0$�*ORPXV�VS�����*ORPXV�VS��
��� GDQ�*LJDVSRUD� VS�� GDSDW�PHQLQJNDWNDQ� SHU�
WXPEXKDQ� WLQJJL� GDQ� GLDPHWHU� VHFDUD� Q\DWD� �
GLEDQGLQJNDQ�GHQJDQ�NRQWURO��LQRNXODVL�GLODNX�
NDQ� SDGD� VDDW� RYHUVSLQ� GL� SHVHPDLDQ��� NHFXDOL�
SHUODNXDQ�LQRNXODVL�*LJDVSRUD�VS��WHUKDGDS�SDUD�
PHWHU� SHUWXPEXKDQ� WLQJJL� WDQDPDQ�� 3HQLQJ�
NDWDQ�SHUWXPEXKDQ�WLQJJL�GDQ�GLDPHWHU�EHUWXUXW�
WXUXW� EHUNLVDU� DQWDUD� ��±���� GDQ� ��±����
GLEDQGLQJNDQ�GHQJDQ�NRQWURO�

%���3HPEDKDVDQ

3HUODNXDQ�LQRNXODVL�NHHPSDW�MHQLV�)0$�GDSDW�
PHQLQJNDWNDQ�SHUWXPEXKDQ�WLQJJL��GLDPHWHU��GDQ�
ELRPDV�ELELW� WDQDPDQ�NLKLDQJ�XPXU���EXODQ�GL�
SHUVHPDLDQ� GHQJDQ� FXNXS� WDMDP� GLEDQGLQJNDQ�
GHQJDQ�NRQWURO��+DO�LQL� �GLGXJD� �NDUHQD�DGDQ\D�
SHQLQJNDWDQ�NRORQLVDVL�DNDU�SDGD�ELELW�\DQJ�PHQ�
GDSDW� SHUODNXDQ� LQRNXODVL� EDLN� *ORPXV� VS�� ���
*ORPXV�VS�����*ORPXV�VS�����PDXSXQ�*LJDVSRUD�
VS��\DQJ�EHUNLVDU�SDGD���±����

7DEHO��7DEOH����� 3HQJDUXK� LQRNXODVL� )0$� WHUKDGDS� EHUDW� NHULQJ� DNDU�� SXFXN�� WRWDO� GDQ� SHUVHQWDVH�
NHWHUJDQWXQJDQ�ELELW�WDQDPDQ�NLKLDQJQXPXU���EXODQ�WHUKDGDS�)0$��7KH�HIIHFW�RI�$0)�
DSSOLFDWLRQ� WR� URRW� GU\�ZHLJKW�� VKRRW� GU\�ZHLJKW�� WRWDO� GU\�ZHLJKW�� DQG�P\FRUUKL]DO�
GHSHQGHQF\�RI�WKUHH�PRQWK�ROG��$OEL]LD�SURFHUD�
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.HWHUDQJDQ�� ����5HPDUNV
�� $QJND�\DQJ�GLLNXWL�ROHK�KXUXI�\DQJ�VDPD�PHQXQMXNNDQ�WLGDN�DGD�SHUEHGDDQ�\DQJ�Q\DWD�SDGD�WDUDI� � ������EHUGDVDUNDQ�XML�! .

7XNH\�� �1XPHULF�IROORZHG�E\�WKH�VDPH�OHWWHUV�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�DW��.��������DFFRUGLQJ�WR�7XNH\�WHVW
�� $QJND� GDODP� WDQGD� NXUXQJ� DGDODK� SHUVHQWDVH� SHQLQJNDWDQ� VXDWX� YDULDEHO� SHQJDPDWDQ� GLEDQGLQJNDQ� GHQJDQ� NRQWURO�!

� �1XPHULF�LQ�WKH�SDUHQWKHVLV�LV�SHUFHQWDJH�RI��YDULDEOH�LQFUHPHQW�FRPSDUHG�WR�WKH�FRQWURO

-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ

9RO����1R����$JXVWXV��������������
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6HUDSDQ�KDUD �
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7DEHO��7DEOH����� 3HQJDUXK�LQRNXODVL�)0$�WHUKDGDS�MXPODK�VHUDSDQ�XQVXU�1��3��GDQ�.�SDGD�ELELW�WDQDPDQ�
NLKLDQJ�XPXU���EXODQ�GL�SHVHPDLDQ��7KH�HIIHFW�RI�$0)��LQRFXODWLRQ�WR�1��3��.��XSWDNH�RI�
WKUHH�PRQWKV�ROG�$OEL]LD�SURFHUD�VHHGOLQJV�LQ�QXUVHU\�

7DEHO��7DEOH����� 3HQJDUXK� LQRNXODVL�)0$� WHUKDGDS�SHUWXPEXKDQ� WLQJJL�GDQ�GLDPHWHU� WDQDPDQ�PXGD� �
NLKLDQJ�XPXU���EXODQ�GL�ODSDQJ��7KH�HIIHFW�RI�$0)�LQRFXODWLRQ�WR�KHLJKW��GLDPHWHU�SODQW�
JURZWK�RI�VL[�PRQWKV�ROG�$OEL]LD�SURFHUD�LQ�WKH�ILHOG�

.HWHUDQJDQ�� ���5HPDUNV
�� $QJND�\DQJ�GLLNXWL�ROHK�KXUXI�\DQJ�VDPD�PHQXQMXNNDQ�WLGDN�DGD�SHUEHGDDQ�\DQJ�Q\DWD�SDGD�WDUDI� � ������EHUGDVDUNDQ�XML�� .

7XNH\�� �1XPHULF�IROORZHG�E\�WKH�VDPH�OHWWHUV�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�DW��.��������DFFRUGLQJ�WR�7XNH\�WHVW
�� $QJND� GDODP� WDQGD� NXUXQJ� DGDODK� SHUVHQWDVH� SHQLQJNDWDQ� VXDWX� YDULDEHO� SHQJDPDWDQ� GLEDQGLQJNDQ� GHQJDQ� NRQWURO��

� �1XPHULF�LQ�WKH�SDUHQWKHVLV��LV��SHUFHQWDJH�RI��YDULDEOH�LQFUHPHQW�FRPSDUHG�WR�WKH�FRQWURO
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.RQWURO�
������E �
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.HWHUDQJDQ��1RWHV����
��� $QJND�\DQJ�GLLNXWL�ROHK�KXUXI�\DQJ�VDPD�PHQXQMXNNDQ�WLGDN�DGD�SHUEHGDDQ�\DQJ�Q\DWD�SDGD�WDUDI�.� ������EHUGDVDUNDQ�XML�

7XNH\��1XPHULF�IROORZHG�E\�WKH�VDPH�OHWWHUV�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�DW��.��������DFFRUGLQJ�WR�7XNH\�WHVW�
��! $QJND� GDODP� WDQGD� NXUXQJ� DGDODK� SHUVHQWDVH� SHQLQJNDWDQ� VXDWX� YDULDEHO� SHQJDPDWDQ� GLEDQGLQJNDQ� GHQJDQ� NRQWURO�

�1XPHULF�LQ�WKH�SDUHQWKHVLV��LV��SHUFHQWDJH�RI��YDULDEOH�LQFUHPHQW�FRPSDUHG�WR�WKH�FRQWURO�

3HUVHQWDVH� NRORQLVDVL� DNDU� DGDODK� FHUPLQDQ�
GDUL� DGDQ\D� KLID� LQWHUQDO�� YHVLNHO� GDQ� YDNXROD�
GDODP�MDULQJDQ�DNDU��KDO�LQL�DNDQ�PHQLQJNDWNDQ�
MXPODK� KLID� HNVWHUQDO� \DQJ�PXQFXO� SDGD� DNDU�
DNDU�ELELW�NLKLDQJ��'HQJDQ�VHPDNLQ�PHQLQJNDW�
Q\D� KLID� HNVWHUQDO� WHUVHEXW� \DQJ� PHUXSDNDQ�
NHSDQMDQJDQ�GDUL�DNDU�ELELW�GDQ�SHQLQJNDWDQ�ELR�
PDV� DNDU� DNDQ� PHQLQJNDWNDQ� OXDVDQ� GDHUDK�
VHUDSDQ�PHQMDGL�OHELK�EHVDU�YROXPHQ\D���'HQJDQ�
VHPDNLQ�EHVDUQ\D�YROXPH�WDQDK�\DQJ�GLMDGLNDQ�

VHEDJDL�GDHUDK� VHUDSDQ� WHUVHEXW��PDND�SHOXDQJ�
KLID�KLID� HNVWHUQDO� XQWXN� PHQJDEVRUEVL� XQVXU�
XQVXU�KDUD�VHSHUWL�XQVXU�1��3��.�GDQ�DLU�VHPDNLQ�
EHVDU�GLEDQGLQJNDQ�GHQJDQ�ELELW�WDQDPDQ�WDQSD�
EHUPLNRUL]D��)DQ�HW�DO���������.KDGH�	�5RGUL�
JXHV��������GDQ�7XUMDPDQ�HW�DO���������

3HQHOLWLDQ�-DNREVHQ�HW�DO���������PHQ\DWDNDQ�
SDQMDQJ�KLID�KLID�HNVWHUQDO�SDGD�7ULEROLXP�VXE�
WHUUDQHXP�/�� \DQJ�GLLQRNXODVL� GHQJDQ�*ORPXV�
VS��GDQ�6FXWHOORVSRUD�FDORVSRUD�GDSDW�PHQFDSDL�

5DJLO�,ULDQWR

(IHNWLILWDV�)XQJL�0LNRUL]D�$UEXVNXODU�WHUKDGDS�3HUWXPEXKDQ�.LKLDQJ
�$OEL]LD�SURFHUD�%HQWK��GL�3HUVHPDLDQ�GDQ�/DSDQJ
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���PP�����PP�GDQ����PP�����PP�SDGD�KDUL�NH�
���GDQ����VHWHODK�SHUODNXDQ�LQRNXODVL��VHGDQJNDQ�
SDQMDQJ�KLID�HNVWHUQDO�SDGD�DNDU�7��VXEWHUUDQHXP��
\DQJ�GLLQRNXODVL��*ORPXV�WHQXH�GDQ�$FDXORVSRUD�
ODHYLV� VHEHVDU� ������ GDQ� ������ FP�J� VRLO� SDGD�
NHGDODPDQ���FP�GDUL�SHUPXNDDQ�WDQDK��$EERWW�	�
5REVRQ��������

3HQLQJNDWDQ�KDUD�1��3�GDQ�.�SDGD�ELELW�\DQJ�
EHUPLNRUL]D�WHUVHEXW�VDQJDW�EHUPDQIDDW�EDJL�SH�
ODNVDQD�GL�SHUVHPDLDQ�GDODP�NHJLDWDQ�SURGXNVL�
ELELW�GDQ�SHQDQDPDQ�GL�ODSDQJDQ��NKXVXVQ\D�SH�
QDQDPDQ�SDGD�ODKDQ�GDQ�KXWDQ�\DQJ�NULWLV�VHSHUWL�
SDGD�SURJUDP�SHQJKLMDXDQ�\DQJ�GLODNXNDQ�ROHK�
.HPHQWHULDQ�.HKXWDQDQ��$UHDO�NULWLV�\DQJ�PHQ�
MDGL� SULRULWDV� SHQJKLMDXDQ� PDVLK� VDQJDW� FXNXS�
OXDV�\DLWX��DUHDO�ODKDQ�GDQ�KXWDQ�\DQJ�NULWLV�VHOXDV�
�����������KD�GDQ�VDQJDW�NULWLV�VHOXDV�����������
KD� �.HPHQWHULDQ�.HKXWDQDQ�� �������6HPHQWDUD�
OXDV� ODKDQ� KXWDQ� \DQJ� WHODK� GLUHKDELOLWDVL� SDGD�
WDKXQ������KDQ\D�VHOXDV���������KD�GDQ�MXPODK�
WHUVHEXW�VDQJDW�NHFLO��������DSDELOD�GLEDQGLQJ�
NDQ�GHQJDQ�WRWDO�OXDVDQ�ODKDQ�GDQ�KXWDQ�\DQJ�WHU�
GHJUDGDVL�

.HXQWXQJDQ� \DQJ� GLGDSDWNDQ� SDUD� SUDNWLVL�
�SHODNVDQD��SHQJKLMDXDQ�NHKXWDQDQ�GL�ODSDQJDQ�
DSDELOD�PHQJJXQDNDQ�)0$�SDGD�SURGXNVL�ELELW�
GL�SHVHPDLDQ�DGDODK�ELELW�WDQDPDQ�EHUPLNRUL]D�
OHELK� VHKDW�GDQ�NRNRK��ZDNWX�SHPELELWDQ�\DQJ�
OHELK�VLQJNDW��,ULDQWR������D���ELELW�PHPSXQ\DL�
GD\D� DGDSWLI� \DQJ� WLQJJL� XQWXN� GLWDQDP� SDGD�
ODKDQ�PDUJLQDO��6HWLDGL���������WLQJNDW�NHWDKDQDQ�
ELELW�WDQDPDQ�\DQJ�WLQJJL�WHUKDGDS�SHQ\DNLW�SD�
WRJHQ�WXODU�WDQDK��+DJH�$KPHG�HW�DO���������/DU�
VHQ��HW�DO��������� HW�DO���� HW�DO���,VPDLO� �����.REUD�
�������PHQLQJNDWNDQ�ELRPDVVD�WDQDPDQ��%LQX�HW�
DO����������VHUWD�PHQJXUDQJL�MXPODK�SXSXN�\DQJ�
GLJXQDNDQ�SDGD�VDDW�SHPELELWDQ�PDXSXQ�SHQDQD�
PDQ�GL�ODSDQJ�

5DVLR�SXFXN�DNDU�SDGD�ELELW�\DQJ�PHQGDSDW�
SHUODNXDQ�LQRNXODVL�)0$�VHPDNLQ�PHQLQJNDW�VH�
EHVDU���±����GLEDQGLQJNDQ�GHQJDQ�NRQWURO�GL�
NDUHQDNDQ�SHUWXPEXKDQ�SXFXN�\DQJ�OHELK�EHVDU�
GLEDQGLQJNDQ�GHQJDQ�DNDU��7DEHO�����KDO�LQL�VH�
VXDL�GHQJDQ�SHQHOLWLDQ�)DQ�HW�DO���������SDGD�WD�
QDPDQ�VWUDZEHUL�NXOWLYDU�-HZHO�GDQ�6DLQW�3LHUUH�

7LQJNDW�NHWHUJDQWXQJDQ�WDQDPDQ�WHUKDGDS�PL�
NRUL]D� �.%70��P\FRUUKL]DO� GHSHQGHQF\��0'��
DGDODK�SHUEDQGLQJDQ�SHQLQJNDWDQ�SHUWXPEXKDQ�
ELRPDVVD�NHULQJ�DQWDUD�ELELW�WDQDPDQ�\DQJ�EHU�
PLNRUL]D�GDQ�ELELW�WDQDPDQ�NRQWURO�GHQJDQ�ELELW�
WDQDPDQ� EHUPLNRUL]D� \DQJ� GLQ\DWDNDQ� GDODP�
EHQWXN�SHUVHQ��3OHQFKHWWH�HW�DO����������1LODL�0'�
ELELW�WDQDPDQ�NLKLDQJ�WHUKDGDS�)0$�*ORPXV�VS��
���*ORPXV�VS�����*ORPXV�VS����GDQ�*LJDVSRUD�VS��
DGDODK���������������GDQ������%HUGDVDUNDQ�

NODVLILNDVL�WLQJNDW�NHWHUJDQWXQJDQ�WDQDQDPDQ�WHU�
KDGDS�)0$�\DQJ�GLNHPXNDNDQ�ROHK�&UX]�HW�DO��
������� GLEDJL� PHQMDGL� WLJD� NHODV� \DLWX� UHQGDK�
�������� VHGDQJ� ���±���� GDQ� WLQJJL� �!��±������
7LQJNDW� NHWHUJDQWXQJDQ�ELELW� WDQDP�DQ�NLKLDQJ�
WHUKDGDS�NHHPSDW�LQRNXODQ�)0$�\DQJ�GLDSOLND�
VLNDQ�SDGD�VDDW�RYHUVSLQ�PDVXN�GDODP�NDWHJRUL�
VHGDQJ��1LODL� VHGDQJ� WHUVHEXW�PHQJLQGLNDVLNDQ�
EDKZD�SHUODNXDQ�LQRNXODVL�SDGD�ELELW�WDQDPDQ�GL�
SHVHPDLDQ�DNDQ�PHQJXQWXQJNDQ�GDODP�SURGXNVL�
ELELW��GDQ�PHQMDGL�VDODK�VDWX�IDNWRU�SHQGXNXQJ�
WLQJNDW�NHEHUKDVLODQ�ELELW�VHWHODK�GLWDQDP�GL�OD�
SDQJDQ��,QRNXODVL�DNDQ�PHPEDQWX�ELELW�WXPEXK�
OHELK�EDLN��WDKDQ�WHUKDGDS�NHNHULQJDQ��WDKDQ�KL�
GXS�SDGD�WDQDK�\DQJ�PLVNLQ�XQVXU�KDUD�GDQ�WDKDQ�
WHUKDGDS� LQIHNVL� SHQ\DNLW�� VHKLQJJD� SHUVHQWDVH�
WDQDPDQ�KLGXS�GL�ODSDQJDQ�DNDQ�OHELK�WLQJJL�

3HUWXPEXKDQ� WLQJJL� GDQ� GLDPHWHU� WDQDPDQ�
PXGD�$��SURFHUD�XPXU���EXODQ�GL�ODSDQJDQ�PDVLK�
PHQXQMXNNDQ� DGDQ\D� UHVSRQ� LQRNXODVL� )0$�
*ORPXV�VS�����GDQ�*ORPXV�VS�����\DQJ�Q\DWD�GL�
EDQGLQJNDQ� GHQJDQ� NRQWURO� �LQRNXODVL� GLODNX�
NDQ�SDGD� VDDW�RYHUVSLQ� GL� SHVHPDLDQ��� 3HQLQJ�
NDWDQ�SHUWXPEXKDQ�WLQJJL�GDQ�GLDPHWHU�EHUWXUXW�
WXUXW�EHUNLVDU�DQWDUD���±����GDQ���±����GLEDQ�
GLQJNDQ�GHQJDQ�NRQWURO��+DVLO�SHQHOLWLDQ�LQL�VHMD�
ODQ�GHQJDQ�SHQHOLWLDQ�,ULDQWR������E��SDGD�WDQD�
PDQ�PXGD�SXODL�KLWDP�XPXU���EXODQ�GL�ODSDQJDQ�
�SDGD�VDDW�GL�SHPELELWDQ�GLLQRNXODVL�GHQJDQ�*OR�
PXV�VS����GDQ�*ORPXV�VS�����GHQJDQ�SHQLQJNDWDQ�
WLQJJL�GDQ�GLDPHWHU�VHEHVDU����������GDQ�����
�����GDQ�WDQDPDQ�SHQJKDVLO�JDKDUX��$TXLODULD�
FUDVVQD��XPXU���EXODQ��SDGD�VDDW�GL�SHPELELWDQ�
GLLQRNXODVL�GHQJDQ�*ORPXV�VS����GDQ�*ORPXV�VS��
���GHQJDQ�SHQLQJNDWDQ�WLQJJL�GDQ�GLDPHWHU�VHEH�
VDU�����������GDQ������������,ULDQWR������D��

3HQDPEDKDQ�EDKDQ�RUJDQLN�GDODP�EHQWXN�SX�
SXN�NDQGDQJ�NRWRUDQ�D\DP�VHEHUDW���NJ�SHU�OX�
EDQJ������WRQ�KD��WLGDN�PHPSHQJDUXKL�SHUNHP�
EDQJDQ� )0$� SDGD� WDQDPDQ�PXGD�� +DO� LQL� GL�
SHUNXDW�ROHK�D��SHQHOLWLDQ�9DODULQL�HW�DO���������
\DQJ�PHPEHULNDQ�NRPSRV�GHQJDQ�GRVLV���WRQ�KD�
SDGD�WDQDPDQ�JDQGXP�\DQJ�PDVLK�PHQXQMXNNDQ�
SHQLQJNDWDQ�MXPODK�VSRUD�GDQ�SDQMDQJ�PLVHOLXP��
GDQ� E�� SDGD� WDQDPDQ� \DQJ� GLLQRNXODVL� GHQJDQ�
*ORPXV�VS�����*ORPXV�VS����GDQ�*ORPXV�VS����GDQ�
*LJDVSRUD�VS��PDVLK�PHQXQMXNNDQ�SHQLQJNDWDQ�
SHUWXPEXKDQ�WLQJJL�WDQDPDQ�EHUNLVDU�DQWDUD���±�
����GDQ�GLDPHWHU�VHEHVDU�����

)0$�PHQJHOXDUNDQ�HQ]LP�KLGUROLWLN�VHSHUWL�
VHOXORVH��SHNQLQDVH�GDQ�[LORJOXNDQDVH�\DQJ�WHU�
OLEDW� GDODP� PLQHUDOLVDVL� EDKDQ� RUJDQLN� �$WXO�
1D\\DU���������9DODULQL��������PHQ\DWDNDQ�DSOL�
NDVL�)0$�PHQLQJNDWNDQ�XQVXU�KDUD��DHUDVL�GDODP�
WDQDK��DJHJUDVL�SDUWLNHO�WDQDK�GDQ�NDSDVLWDV�PH�

-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ

9RO����1R����$JXVWXV��������������



���

QDKDQ�DLU��ZDWHU�KROGLQJ�FDSDFLW\���'L�VDPSLQJ�
LWX��SHPEHULDQ�EDKDQ�RUJDQLN�MXJD�DNDQ�PHQLQJ�
NDWNDQ�SHUWXPEXKDQ�)0$�DNDQ�OHELK�EDLN�GL�GD�
ODP�WDQDK��*U\QGOHU�HW�DO��������������

,9���.(6,038/$1�'$1�6$5$1

$���.HVLPSXODQ

,QRNXODQ�)0$�*ORPXV� VS�� ��*ORPXV� VS�� ���
*ORPXV�VS����GDQ�*LJDVSRUD�VS��PDPSX�PHQJ�
NRORQLVDVL�ELELW�NLKLDQJ�GHQJDQ�WLQJNDW�NHWHUJDQ�
WXQJDQ�WHUKDGDS�PLNRUL]D�VHGDQJ��'DUL�NHHPSDW�
LQRNXODQ�WHUVHEXW�\DQJ�HIHNWLI�VHFDUD�Q\DWD�PH�
QLQJNDWNDQ� SHUWXPEXKDQ� WLQJJL�� GLDPHWHU� ELELW�
GDQ� VHUDSDQ� KDUD� GL� WLQJNDW� SHVHPDLDQ� DGDODK�
*ORPXV�VS����,QRNXODQ�*ORPXV�VS����PDPSX�PH�
QLQJNDWNDQ�SHUWXPEXKDQ�WLQJJL�GDQ�GLDPHWHU�EL�
ELW�NLKLDQJ�VHEHVDU�����GDQ�����WHUKDGDS�NRQ�
WURO� GHQJDQ� WLQJNDW� VHUDSDQ� KDUD� 1�� 3� GDQ� .�
EHUWXUXW�WXUXW�VHEHVDU���������������WHUKDGDS�
NRQWURO��7DQDPDQ�NLKLDQJ�XPXU���EXODQ�VHWHODK�
GLWDQDPDQ� GL� ODSDQJ�PHQXQMXNNDQ� EDKZD� LQR�
NXODQ�*ORPXV�VS����GDQ�*ORPXV�VS����HIHNWLI�PH�
QLQJNDWNDQ� SHUWXPEXKDQ� WLQJJL� GDQ� GLDPHWHU�
NLKLDQJ�

%���6DUDQ

*ORPXV�VS����GDQ�*ORPXV�VS����GDSDW�GLUHNR�
PHQGDVLNDQ�XQWXN�GLDSOLNDVLNDQ�VHEDJDL�LQRNX�
ODQ�)0$�GDODP�SURGXNVL�ELELW�WDQDPDQ�NLKLDQJ�

8&$3$1�7(5,0$�.$6,+

8FDSDQ� WHULPD� NDVLK� GLVDPSDLNDQ� NHSDGD�
SDUD� WHNQLVL�/DERUDWRULXP�0LNURELRORJL�+XWDQ��
3XVDW�/LWEDQJ�+XWDQ��6XJHQJ�6DQWRVR��+��1DM�
PXOODK��$KPDG�<DQL��$U\DQWR� GDQ�+HUQL� \DQJ�
WHODK�PHPEDQWX�SHQHOLWLDQ�GL�WLQJNDW�SHUVHPDLDQ�
GDQ�SHNHUMDDDQ�ODERUDWRULXP��8FDSDQ�\DQJ�VDPD��
GLVDPSDLNDQ�NHSDGD�$WHE��0DVURML��$QZDU��6X�
JHQJ�6DQWRVR��$FKPDG�<DQL��+��1DMPXOODK��$U�
\DQWR� GDQ�+HUQL�<XQLDU� \DQJ�PHPEDQWX� SHQD�
QDPDQ�GL� ODSDQJ�GDQ�SHQJXNXUDQ�SHUWXPEXKDQ�
WDQDPDQ����

'$)7$5�3867$.$

$EERWW��/�.���	�5REVRQ��$�'����������)RUPDWLRQ�RI�
([WHUQDO�+\SKDH� LQ�6RLO�%\�)RXU�6SHFLHV�RI�
9HVLFXODU�$UEXVFXODU� 0\FRUUKL]DO� )XQJL�� �
1HZ�3K\WRO��������������

$WXO�1D\\DU�� $�� &��� .�� +DPHO�� +DQVRQ�� DQG� -��
*HUPLGD�����������7KH�$UEXVFXODU�0\FRUUKL]DO�
6\PELRVLV� /LQNV� 1� 0LQHUDOL]DWLRQ� WR� 3ODQW�
'HPDQG���0\FRUUKL]D��������������

%LQJ���+���*��6KL�URQJ���+��&KDR�[LQJ��<��<DQ���DQG��<���
;LDQ�FKDQJ�� �������� (IIHFWV� RI� $UEXVFXODU�
0\FRUUKL]D�)XQJL��$0)��RQ�WKH�3ODQW�*URZWK��
)UXLW� <LHOG� DQG� )UXLW� 4XDOLW\� RI� &XFXPEHU�
8QGHU�6DOW�6WUHVV�� �&KLQHVH�-RXUQDO�RI�$SOOLHG�
(FRORJ\��������������������

%LQX���1��.����3��.���$VKRNDQ��DQG��0��%DODVXQGDUDQ��
�������� ,QIOXHQFH� RI� 'LIIHUHQW� $UEXVFXODU�
0\FRUUKL]DO� )XQJL� DQG� 6KDGH� RQ�*URZWK� RI�
6DQGDO��6DQWDOXP�DOEXP��6HHGOLQJV��-��RI�7URS��
)RU��6FL��������������±�����

%XGL�6��:��DQG��/��6HW\DQLQJVLK������������$UEXVFXODU�
0\FRUUKL]DO� )XQJL� DQG� %LRFKDU� ,PSURYHG�
(DUO\� *URZWK� RI� 1HHP� �0HOLD� D]HGDUDFK�
/LQQ��� 6HHGOLQJ� 8QGHU� *UHHQKRXVH� &RQGL�
WLRQV�� -XUQDO� 0DQDMHPHQ� +XWDQ� 7URSLND��
���������������

�&UX]���5��(����GH�OD�=DUDGH��-��)���$QJJDQ]DH��1�6���	�
/RULOOD��(�%����������'LIIHUHQWLDO�0\FRUUKL]DO�
'HYHORSPQHW�RI�6RPH�$JULFXOWXUDO��+RUWLFXO�
WXUDO� DQG� )RUVHWU\� &URSV� WR� ,QRFXODWLRQ� RI�
0\FRUUKL]DO�)XQJL�

)DQ��/���'DOSp��<���)DQJ��&���'XEp��&��	�.KDQL]DGHK��
6�� �������� ,QIOXHQFH� RI� $UEXVFXODU� 0\FRU�
UKL]DH� RQ�%LRPDVV� DQG�5RRW�0RUSKRORJ\�RI�
6HOHFWHG� 6WUDZEHUU\� &XOWLYDUV� XQGHU� 6DOW�
6WUHVV��%RWDQ\��������������

*LRYDQQHWWL��0���	�0RVVH��%�����������$Q�HYDOXDWLRQ�
RI� WHFKQLTXHV� IRU� PHDVXULQJ� YHVLFXODU�
DUEXVFXODU� P\FRUUKL]DO� LQIHFWLRQ� LQ� 5RRWV��
1HZ�3K\WRO��������������

*U\QGOHU�0���+UVHORYD��+���6XGRYD��5���*U\QGOHURYD��
+���	�.XEDW��-�� ��������2UJDQLF�DQG�PLQHUDO�
IHUWOL]DWLRQ�� UHVSHFWLYHO\�� LQFUHDVH� DQG� GHFUH�
DVH�WKH�GHYHORSPHQW�RI�H[WHUQDO�P\FHOOLXP�RI�
$UEXVFXODU�0\FRUUKL]DO�)XQJL�LQ�D�/RQJ�7HUP�
)LHOG�([SHULPHQW���0\FRUUKL]D��������������

+DJH�$KPHG�� .��� .UDPPHU�� 	� -��� 6WHLQNHOOQHU�� 6��
�������� 7KH� ,QWHUFURSSLQJ� 3DUWQHU� $IIHFWV�
$UEXVFXODU�0\FRUUKL]DO�)XQJL�DQG�)XVDULXP�
R[\VSRUXP� I�� VS�� O\FRSHUVLFL� ,QWHUDFWLRQV� LQ�
7RPDWR��0\FRUUKL]D��������������

+DOGHU��0���'KDU�� �3�3���0XMLE��$�6�0���.KDQ��0�6���
-RDUGDU�� -�&���	�$NKWHU�� 6�� �������� (IIHFW� RI�
$UEXVFXODU�0\FRUUKL]D�)XQJL� ,QRFXODWLRQ�RQ�
*URZWK� DQG� 8SWDNH� RI�0LQHUDO� 1XWULWLRQ� LQ�
,SRPRHD�DTXDWLF��&XUUHQW�:RUOG�(QYLURQPQHW��
��������������

+H\QH��.����������7XPEXKDQ�%HUJXQD�,QGRLQHVLD�,,�� �
-DNDUWD��%DGDQ�/LWEDQJ�.HKXWDQDQ��'HSDUWH�
PHQ�.HKXWDQDQ�

5DJLO�,ULDQWR

(IHNWLILWDV�)XQJL�0LNRUL]D�$UEXVNXODU�WHUKDGDS�3HUWXPEXKDQ�.LKLDQJ
�$OEL]LD�SURFHUD�%HQWK��GL�3HUVHPDLDQ�GDQ�/DSDQJ



���

+XDQJ��-�+���7DQ��-�)���+RQJ��-�,�(���	�5HQ��=����������
(IIHFWV�RI�,QRFXODWLQJ�$UEXVFXODU�0\FRUUKL]DO�
)XQJL� RQ� $UWHPLVLD� DQQXD� *URZWK� DQG� ,WV�
2IILFLQDO� &RPSRQHQWV�� &KLQ�� -�� $SSO�� (FRO���
�����������������

,ULDQWR�� 5�6�%�� �����D��� )XQJL� PLNRUL]D� DUEXVNODU�
PHQLQJNDWNDQ� SHUWXPEXKDQ� DZDO� $TXLODULD�
FUDVVQD�3LHUUH�H[�/HFRPWH�GL�SHUVHPDLDQ�GDQ�
ODSDQJ��6XEPLWWHG�WR�-XUQDO�3HQHOLWLDQ�+XWDQ�
GDQ�.RQVHUYDVL�$ODP�

,ULDQWR�� 5�6�%�� �����E��� (IHNWLILWDV� IXQJL� PLNRUL]D�
DUEXVNXODU�WHUKDGDS�SHUWXPEXKDQ�SXODL�KLWDP�
�$OVWRQLD�DQJXVWLORED�0LT���GL�SHVHUPDLDQ�GDQ�
ODSDQJ��6XEPLWWHG�WR�-XUQDO�3HQHOLWLDQ�+XWDQ�
GDQ�.RQVHUYDVL�$ODP�

,ULDQWR�� 5�6�%�� �����F��� 3HQJDUXK� LQRNXODVL� IXQJL�
PLNRUL]D� DUEXVNXOD� WHUKDGDS� SHUWXPEXKDQ�
ELELW�WDQDPDQ�VXUHQ��7RRQD�VXUHQL�0HUU��GDODP�
0HQXQMDQJ�.HEHUKDVLODQ�.RQVHUYDVL�([�VLWX��
-��)RUHVW�DQG�1DWXUH�&RQVHUYDWLRQ�5HVHDUFK�� �
���������������

,ULDQWR�� 5�6�%�� �����G��� 7KH� HIIHFW� RI� DUEXVFXODU�
P\FRUUKL]DO� IXQJL� DQG� VORZ� UHOHDVH� IHUWLOL]HU� �
RQ� WKH� JURZWK� RI� $OVWRQLD� VFKRODULV� LQ� WKH�
1XUVHU\��-��)RU��5HV������������������

-DNREVHQ�� ,���$EERWW��/�.���	�5REVRQ��$�'�� �������� � �
([WHUQDO� K\SKDH� RI� YHVLFXODU�DUEXVFXODU�
P\FRUUKL]DO� IXQJL� DVVRFLDWHG� ZLWK� 7ULIROLXP�
VXEWHUUDQHXP� /�� �� ��� 6SUHDG� RI�+\SKDH� DQG�
3KRVSKRUXV�LQ�)ORZ�LQWR�5RRWV��1HZ�3K\WRO���
���������������

.KDGH��:�6���	�5RGULJXHV��%�)�� ��������6WXGLHV�RQ�
DUEXVFXODU�P\FRUUKLVDWLRQ�RI�SDSD\D��$IULFDQ�
&URS�6FLHQFH�-RXUQDO������������������

.LP��.���<LP��:���7ULYHGL��3���0DGKDL\DQ��0���%RUXDK��
+�3�'��� ,VODP��5��� /HH��*���	�6D��7�� �������� �
6\QHUJLVWLF� HIIHFWV� RI� ,QRFXODWLQJ�$UEXVFXODU�
0\FRUUKL]DO� )XQJL� DQG� 0HWK\OREDFWHULXP�
RU\]DH�6WUDLQV�RQ�*URZWK�DQG�1XWULHQW�8SWDNH�
RI�5HG�3HSSHU��&DSVLFXP�DQQXXP�/����3ODQW�
6RLO���������������

.HPHQWHULDQ�.HKXWDQDQ�� �������� 6WDWLVWLN� .DZDVDQ�
+XDQ� ������ 'LUHNWXU� -HQGHUDO� 3ODQRORJL��
.HPHQWHULDQ�.HKXWDQDQ�����S��

.REUD��1���-DOLO��.���	�<RXEHUW��*����������(IIHFWV�RI�
WKUHH� *ORPXV� VSHFLHV� DV� ELRFRQWURO� DJHQWV�
DJDLQVW� YHUWLFLOOLXP�LQGXFHG� ZLOW� LQ� FRWWRQ�� �
-RXUQDO�RI�3ODQW�3URWHFWLRQ�5HVHDUFK�� �������
��������

/DUVHQ��-����*UDKDP��-�+���&XEHUR��-���	�5DYQVNRY��6���
�������� %LRFRQWURO� 7UDLWV� RI� 3ODQW� *URZWK�
6XSSUHVVLYH� $UEXVFXODU� 0\FRUUKL]DO� )XQJL�
$JDLQVW� 5RRW� 5RW� LQ� 7RPDWR� &DXVHG� E\�
3\WKLXP�DSKDQLGHUPDWXP��(XU�-�3ODQW�3DWKRO��
�������������

1HXPDQQ�� (��� 	� *HRUJH�� (�� �������� ([WUDFWLRQ� RI�
H[WUDUDGLFDO� DUEXVFXODU� P\FRUUKL]DO� P\FH�
OLXP� IURP�FRPSDUWPHQWV� ILOOHG�ZLWK� VRLO� DQG�
JODVV�EHDGV��0\FRUUKL]D������������������

3OHQFKHWWH��&���)RUWLQ��-�$���)XUODQ��9����������*URZWK�
UHVSRQVHV� RI� VHYHUDO� SODQW� VSHFLHV� WR�P\FRU�
UKL]DH� LQ� D� VRLO� RI� PRGHUDWH� 3�)HUWLOLW\�� ,��
0\FRUUKL]DO�'HSHQGHQF\�8QGHU�)LHOG�&RQGL�
WLRQV��3ODQW�DQG�6RLO������������������

6DOO�� -��� &UHLJKWRQ�� /���	�/HKPDQ��$�� �������� -03�
QG

6WDUW�6WDWLVWLF�� ��$�*XLGH�WR�6WDWLVWLFV�DQG�'DWD�
$QDO\VLV�8VLQJ�-03�DQG�-03�,1�6RIWZDUH�

6HWLDGL��<��������6WDWXV�SHQHOLWLDQ�GDQ�SHPDQIDDWDQ�
FHQGDZDQ�PLNRUL]D�DUEXVNXOD�GDQ�UKL]RELXP�
XQWXN� PHUHKDELOLWDVL� ODKDQ� WHUGHJUDGDVL��
6HPLQDU�1DVLRQDO�0LNRUL]D�,��������1RYHP�
EHU������

6LGGLTXL�� 0�+�� �������� 1RGXODWLRQ� VWXG\� RI� D� IHZ�
OHJXPH�WUHH�VSHFLHV�GXULQJ�VHHGOLQJ�VWDJH�� �,Q��
7UHDF\��0�DQG�%UHZEDNHU�� -��/�� �HGV���3URF��
1LWURJHQ�)L[LQJ� 7UHH�5HVHDUFK�5HSRUWV��7KH�
1)7$���86$�

6\DPVXZLGD��'����������7HNQLN�SHQJDGDDQ�EHQLK�GDQ�
ELELW� MHQLV� NLKLDQJ� �$OEL]LD� SURFHUD� %HQWK���
XQWXN�SHQJHPEDQJDQ�KXWDQ�UDN\DW��3URVLGLQJ�
VHPLQDU� EHQLK� XQWXN� UDN\DW�� 0HQJKDVLONDQ�
GDQ� 0HQJJXQDNDQ� %HQLK� %HUPXWX� 6HFDUD�
0DQGLUL���%RJRU����'HVHPEHU������

7XUMDPDQ��0���<��7DPDL��(��6DQWRVR��0���2VDNL�DQG�.��
7DZDUD\D�� �������� $UEXVFXODU� 0\FRUUKL]DO�
)XQJL� ,QFUHDVHG� (DUO\� *URZWK� RI� 7ZR� 1RQ�
7LPEHU� )RUHVW� 3URGXFW� 6SHFLHV�'\HUD� SRO\�
SK\OOD�DQG�$TXLODULD�ILODULD�8QGHU�*UHHQKRXVH�
&RQGLWLRQV��0\FRUUKL]D��������±����

7XUMDPDQ��0��� 7DPDL��<��� 6LWHSX�� ,�5��� 6DQWRVR�� (���

2VDNL��0���7DZDUD\D��.�����������,PSURYHPHQW�
RI� HDUO\� JURZWK� RI� WZR� WURSLFDO� SHDW�VZDPS�
IRUHVW�WUHH�VSHFLHV�3ORLDULXP�DOWHUQLIROLXP�DQG�
&DORSK\OOXP� KRVHL� E\� 7ZR� $UEXVFXODU�
0\FRUUKL]DO�)XQJL�8QGHU�*UHHQKRXVH�&RQGL�
WLRQV��1HZ�)RUHVWV���������������

9DODULQL�3�-���&XUDTXHR��*���6HJXHO��$���0DQ]DQR��.���
5XELR�� 5��� &RUQHMR�� 3��� 	� %RWLH�� )�� �������� �
(IIHFW� RI� FRPSRVW� DSSOLFDWLRQ� RQ� VRPH� SUR�
SHUWLHV� RI� DYROFDQLF� VRLO� IURP�&HQWUDO� 6RXWK�
&KLOH��&KLOHDQ�-��$JULF�5HV������������������

:KLWPRUH��7�&���	� �7DQWUD��,�*�0����������7UHH�IORUD�
RI�,QGRQHVLD��&KHFN�/LVW�IRU�6XPDWHUD��%RJRU��
)RUHVW�5HVHDUFK�DQG�'HYHORSPHQW�&HQWUH�

:XODQGDUL�� '��� 6DULGL�� &KHQJ��:��� 	�7DZDUD\D�� .�� � �
�������� 0\FRUUKL]DO� FRORQL]DWLRQ� HQKDQFHG�
HDUO\� JURZWK� RI� 0DOORWXV� SDQLFXODWXV� DQG�
$OEL]LD�VDPDQ�XQGHU�QXUVHU\�FRQGLWLRQV�LQ�(DVW�
.DOLPDQWDQ�� ,QGRQHVLD�� ,QWHUQDWLRQDO�-RXUQDO�
RI�)RUHVWU\�5HVHDUFK������������

-XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ
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