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SURFHVVLQJ�LQGXVWULHV��7KHRUHWLFDOO\��FDVKHZ�QXW�VKHOO� LV�SRWHQWLDOO\�XVHG�IRU�DFWLYDWHG�FKDUFRDO��7KLV�SDSHU�VWXGLHV�WKH�
SURSHUWLHV�DQG�TXDOLW\�RI �DFWLYDWHG�FKDUFRDO�PDGH�IURP�FDVKHZ�QXW�VKHOO��7KH�VWXG\�DOVR�HYDOXDWHV�SURFHVVLQJ�FRQGLWLRQ�LQ�
SURGXFLQJ�RSWLPXP�TXDOLW\�RI �DFWLYDWHG�FKDUFRDO��,QLWLDOO\��FDVKHZ�QXW�VKHOOV�ZHUH�FROOHFWHG�DQG�FDUERQL]HG�LQ�����&�IRU���
KRXUV��7KHQ��WKH�FKDUFRDO�ZDV�DFWLYDWHG�LQ�WHPSHUDWXUHV�RI �����&������&�DQG������&�IRU��������DQG����PLQXWHV��7KH�
GDWD�ZHUH�WKHQ�DQDO\]HG�XVLQJ�DQDO\VLV�RI �YDULDQFH�DQG�7XNH\�WHVW�IRU�IXUWKHU�VLJQLILFDQFH�WHVW��5HVXOWV�VKRZ�WKDW�FKDVHZ�QXW�
VKHOO�FRXOG�SRWHQWLDOO\�EH�XVHG�IRU�FRPPHUFLDO�DFWLYDWHG�FKDUFRDO��7KH�RSWLPXP�TXDOLW\�RI �VKHOO
V�DFWLYDWHG�FKDUFRDO�ZDV�
REWDLQHG�E\�DFWLYDWLQJ�WKH�FKDUFRDO�LQ������&�IRU����PLQXWHV��WKDW�SURGXFHG�FKDUFRDO�ZLWK�SURSHUWLHV�RI �������PRLVWXUH�
FRQWHQW��������YRODWLOH�FRQWHQW���������IL[HG�FDUERQ�FRQWHQW�DQG��������PJ�J�RI �PHWK\OHQH�EOXH�DGVRUSWLYH�FDSDFLW\��
$OPRVW�DOO�FKDUFRDO
V�SURSHUWLHV�PHW�WKH�TXDOLW\�UHTXLUHPHQW�VWDWHG�LQ�WKH�,QGRQHVLDQ�1DWLRQDO�6WDQGDU��61,���������
������H[FHSW�WKRVH�RI �WKUHH�SURSHUWLHV��DVK�FRQWHQW�����������EHQ]HQH�DGVRUSWLYH�FDSDFLW\���������DQG�DGVRUSWLYH�
FDSDFLW\�RI �LRGLXP���������PJ�J��

.H\ZRUGV��&DVKHQXW�VKHOO��DFWLYDWHG�FKDUFRDO��SURSHUWLHV�DQG�TXDOLW\��,QGRQHVLDQ�1DWLRQDO�6WDQGDUG
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6DDW�LQL��WHPSXUXQJ�ELML�MDPEX�PHWH�� /���EDQ\DN�WHUVHGLD�VHEDJDL�OLPEDK�GDUL�$QDFDUGLXP�RFFLGHQWDOH�
LQGXVWUL� SHQJRODKDQ� MDPEX� PHWH�� 6HFDUD� WHRUL�� WHPSXUXQJ� MDPEX� PHWH� EHUSRWHQVL� GLNHPEDQJNDQ�
XQWXN�DUDQJ�DNWLI��7XOLVDQ�LQL�PHPSHODMDUL�VLIDW�GDQ�PXWX�DUDQJ�DNWLI �GDUL�WHPSXUXQJ�ELML�MDPEX�PHWH��
GDQ� PHQJHYDOXDVL� NRQGLVL� SHPEXDWDQ� DUDQJ� DNWLI � XQWXN� PHQJKDVLONDQ� PXWX� DUDQJ� DNWLI � \DQJ�
RSWLPXP��3DGD�DZDOQ\D��WHPSXUXQJ�ELML�MDPEX�PHWH�GLNXPSXONDQ�GDQ�GLDUDQJNDQ�SDGD�VXKX�����&�
VHODPD� �� MDP�� .HPXGLDQ� DUDQJ� WHPSXUXQJ� ELML� MDPEX� PHWH� GLDNWLYDVL� SDGD� VXKX� ����&�� ����&��
GDQ������&�VHODPD���������GDQ����PHQLW��'DWD�NHPXGLDQ�GLDQDOLVD�PHQJJXQDNDQ�DQDOLVLV�VLGLN�UDJDP�

�GDQ�XML�7XNH\�XQWXN�XML�SHUEHGDDQ� ODQMXWDQ� +DVLO�SHQHOLWLDQ�PHQXQMXNNDQ� WHPSXUXQJ� MDPEX�PHWH�
EHUSRWHQVL� XQWXN� GLEXDW� DUDQJ� DNWLI � NRPHUVLDO�� .XDOLWDV� RSWLPXP� DUDQJ� DNWLI � GDUL� WHPSXUXQJ�
MDPEX�PHWH� GDSDW� GLKDVLONDQ� GDUL� SURVHV� DNWLYDVL� SDGD� VXKX� �����&� VHODPD� ���PHQLW�� \DQJ� GDSDW�
PHPSURGXNVL� DUDQJ� DNWLI � GHQJDQ� NDGDU� DLU� ������� NDGDU� ]DW� WHUEDQJ� ������� NDGDU� NDUERQ� WHULNDW�
��������GDQ�NDSDVLWDV�GD\D�MHUDS� PHWLOHQ�ELUX��������PJ�J��+DPSLU�VHPXD�VLIDW�DUDQJ�DNWLI �WHUKDGDS�

WHUKDGDS�PHPHQXKL�SHUV\DUDWDQ�PXWX�GD\D� MHUDS� PHWLOHQ�ELUX�\DQJ�WHODK�GLWHWDSNDQ�GDODP�6WDQGDU�

���

3HQHOLWLDQ�+DVLO�+XWDQ�9RO�����1R�����-XQL��������������
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� .HEXWXKDQ� DUDQJ� DNWLI � ,QGRQHVLD� XQWXN�
LQGXVWUL�GDODP�QHJHUL�GDQ�HNVSRU�VDDW� LQL�FXNXS�
WLQJJL�� 3DGD� WDKXQ� ����� ,QGRQHVLD�PHQJHNVSRU�
DUDQJ� DNWLI � VHEHVDU� ������� WRQ� GDQ� YROXPH�
WHUVHEXW�WHUXV�PHQLQJNDW�PHQMDGL�VHEHVDU��������
WRQ� SDGD� WDKXQ� ������ 'L� ,QGRQHVLD� WHUGDSDW�
VHNLWDU� ��� SHUXVDKDDQ� LQGXVWUL� SHQJJXQD� DUDQJ�
DNWLI��$UDQJ�DNWLI �EDQ\DN�GLJXQDNDQ�ROHK�LQGXVWUL�
PDVNHU�� URNRN�� PLQXPDQ� GDQ� PDNDQDQ�� DLU�
NRQVXPVL��PLQ\DN��NLPLD��IDUPDVL��DODW�SHQGLQJLQ��
RWRPRWLI�� FDW�� GDQ� SHUHNDW� �$VDQR�� 1LVKLPXUD��
1LVKLPL\D�� +DWD�� ,PDPXUD�� 	� ,VKLKDUD�� ������
$XVWLQ��������1DIWDOL�	�:DPHD���������%HEHUDSD�
LQGXVWUL� EHVDU� GLDQWDUDQ\D� PHPSHUROHK� DUDQJ�
DNWLI � PHODOXL� LPSRU�� ,PSRU� DUDQJ� DNWLI � WHUXV�
PHQLQJNDW��GLPDQD�SDGD�WDKXQ������LPSRU�DUDQJ�
DNWLI � ,QGRQHVLD� PHQFDSDL� �������� WRQ�� ,PSRU�
DUDQJ� DNWLI � LQL� GLODNXNDQ� VHODLQ� NDUHQD� MXPODK�
SURGXNVL� GL� GDODP� QHJHUL� WLGDN� PHPHQXKL�
NHEXWXKDQ� DUDQJ� DNWLI � GRPHVWLN�� MXJD� NDUHQD�
EHEHUDSD� LQGXVWUL� WHUVHEXW� PHPHUOXNDQ� DUDQJ�
DNWLI �GHQJDQ�VSHVLILNDVL�WHUWHQWX�\DQJ�WLGDN�GDSDW�
GLSHQXKL� ROHK� DUDQJ� DNWLI � ORNDO� �0RQLND��
6XPDU\RQR�� 6XSUDSWR�� 5DKD\X�� 	� 0DUJRQR��
������
� -DPEX� PHWH� PHUXSDNDQ� KDVLO� KXWDQ� EXNDQ�
ND\X� �++%.�� SRWHQVLDO� GDQ� WHODK� EDQ\DN�
GLEXGLGD\DNDQ�� $UHDO� SHQJHPEDQJDQ� WDQDPDQ�
MDPEX�PHWH�WHODK�WHUVHEDU�GL�VHOXUXK�1XVDQWDUD��
/XDV� DUHDO� WDQDPDQ� PHWH� SDGD� WDKXQ� �����
PHQFDSDL� �������� KD� GHQJDQ� SURGXNVL� ��������
WRQ %LML�� �'LUHNWRUDW�-HQGHUDO�3HUNHEXQDQ���������
PHWH� WHUGLUL� DWDV� WHPSXUXQJ� ELML� GDQ� NHUQHO��
6HPHQWDUD� NHUQHO� EHUQLODL� JL]L�� WHPSXUXQJ� ELML�
GLDQJJDS�VHEDJDL�UHVLGX�SHQJRODKDQ�NDFDQJ�PHWH�
\DQJ�GDSDW�PHQLPEXONDQ�PDVDODK�OLQJNXQJDQ�MLND�
WLGDN� GLWDQJDQL� GHQJDQ� EHQDU +�� DQ\D� VHEDJLDQ�
NHFLO� VDMD� \DQJ�GDUL� WHPSXUXQJ� ELML� PHWH� LQL�
GLPDQIDDWNDQ� VHEDJDL� EDKDQ� EDNDU� WXQJNX��
7HPSXUXQJ�ELML�PHWH�GDSDW�GLRODK�GDQ�GLKDVLONDQ�
HNVWUDN� &16/� �&DVKHZ� 1XW� 6KHOO� /LTXLG�� DWDX�
PLQ\DN�ODND��<XOLDQD��7UDQ�7KL��	�-X���������6HODLQ�
LWX��WHPSXUXQJ�ELML�PHWH�MXJD�GDSDW�GLRODK�PHQMDGL�

D UDQJ � DNW L I � �.XPDU� � 5DPDO LQJ DP� � 	�
6DWKLVKNXPDU��������5DJXSDWK\��5DJKX��	�3UDEX��
�������%HUDW�WHPSXUXQJ�ELML�PHWH�PHQFDSDL�����
GDUL�EHUDW�ELML�PHWH�XWXK��3DWHO��%DQG\RSDGK\D\��	�
*DQHVK�� ������� 'DODP� NXOLW� ELML� �WHPSXUXQJ��
GLGXJD� PHQJDQGXQJ� PLQ\DN� VHNLWDU� ���� \DQJ�
WHUGLUL�DWDV�����DVDP�DQDNDUGDW�GDQ�VLVDQ\D�����
NDUGRO� �'RV� 6DQWRV� 	� 'H� 0DJDOKDHV�� �������
7XOLVDQ� LQL�PHPSHODMDUL�NDUDNWHULVWLN�DUDQJ�DNWLI �
\DQJ�WHUEHQWXN�GDQ�PHQHQWXNDQ�NRQGLVL�RSWLPXP�
GDODP�SHPEXDWDQ�DUDQJ�DNWLI �WHUVHEXW�
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$��/RNDVL�3HQHOLWLDQ�GDQ�:DNWX

� 3HQHOLWLDQ� GLODNVDQDNDQ� SDGD� %XODQ� )HEUXDUL�
VDPSDL� $JXVWXV� ����� GL� /DERUDWRULXP� (QHUJL�
%LRPDVVD� .D\X�� 8QLYHUVLWDV� *DGMDK� 0DGD� GDQ�
/DERUDWRULXP�.LPLD�$QDOLWLN��8QLYHUVLWDV�1HJHUL�
<RJ\DNDUWD�

%��%DKDQ�GDQ�$ODW

�� %DKDQ�EDNX�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�
LQL�DGDODK�WHPSXUXQJ�ELML�PHWH�\DQJ�GLDPELO�GDUL�
'HVD� .DUDQJPRMR�� :RQRVDUL�� *XQXQJ� .LGXO��
<RJ\DNDUWD��%DKDQ�NLPLD�\DQJ�GLJXQDNDQ�DQWDUD�
ODLQ� EHQ]HQD� �& + ��� LRGLXP� �, ��� GDQ� QDWULXP�� � �

WKLRVXOIDW� �1D 6 2 �� ���� 1�� 3HUDODWDQ� \DQJ�� � �

GLJXQDNDQ�DQWDUD�ODLQ�UHWRUW�OLVWULN�NDSDVLWDV���NJ��
IXUQDFH�PHUN�8FKLGD�-DSDQ��JULQGHU�GHQJDQ�GD\D�
VDULQJ����PHVK��D\DNDQ�PHUN�86$�67$1'$5'�
7(67,1*�6,(9(�XNXUDQ���������GDQ�����PHVK��
RYHQ�PHUN�0HPPHUW�� WLPEDQJDQ� DQDOLWLN�PHUN�
2+$86�*7�������GHQJDQ�NHWHOLWLDQ�������JUDP��
PXOWLVKDNHU�006�(\HOD�-DSDQ��VSHNWURIRWRPHWHU�WLSH�
89�9,6�'RXEOH�%HDP��FDZDQ�SRUVHOLQ��GHVLNDWRU��
GDQ�SHUDODWDQ�JHODV�

&��3URVHGXU�.HUMD

��� 3HPEXDWDQ�DUDQJ�GDQ�DUDQJ�DNWLI

� 6HEHOXP� GLODNXNDQ� SHQJDUDQJDQ�� WHPSXUXQJ�
ELML� PHWH� GLNHULQJNDQ� WHUOHELK� GDKXOX� GL� EDZDK�

3HQHOLWLDQ�+DVLO�+XWDQ�9RO�����1R�����-XQL��������������

1DVLRQDO�,QGRQHVLD��61,���������������NHFXDOL�WLJD�VLIDW�DUDQJ��\DLWX�NDGDU�DEX�����������GD\D�MHUDS�
WHUKDGDS�EHQ]HQD����������GDQ�GD\D�MHUDS�WHUKDGDS�LRGLXP���������PJ�J��

.DWD�NXQFL���7HPSXUXQJ�MDPEX�PHWH��DUDQJ�DNWLI��VLIDW�GDQ�PXWX��6WDQGDU�1DVLRQDO�,QGRQHVLD�
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6LIDW�GDQ�0XWX�$UDQJ�$NWLI �GDUL�7HPSXUXQJ�%LML�0HWH��$QDFDUGLXP�RFFLGHQWDOH�/��
�'HZL�$OLPDK�

VLQDU� PDWDKDUL� KLQJJD� PHQFDSDL� NRQGLVL� NHULQJ�
DQJLQ�� 7HPSXUXQJ� ELML� PHWH� \DQJ� WHODK� GLXNXU�
NDGDU� DLUQ\D� NHPXGLDQ� GLPDVXNNDQ� NH� GDODP�
UHWRUW� OLVWULN� GDQ� GLSDQDVNDQ� SDGD� VXKX� � ���� &
VHODPD���MDP�KLQJJD�PHQMDGL�DUDQJ��$UDQJ�\DQJ�
GLKDVLONDQ� GLELDUNDQ� GXOX� VHODPD� ��� MDP� GDQ�
VHODQMXWQ\D� GLKDOXVNDQ� KLQJJD� ORORV� D\DNDQ� ���
PHVK�
� 3URVHV�DNWLYDVL�GLODNXNDQ�GHQJDQ�PHPDQDVNDQ�
DUDQJ� GDODP� IXUQDFH� SDGD� VXKX� ����� ����� GDQ�
������&�GHQJDQ�YDULDVL�ZDNWX�DNWLYDVL�VHODPD�����
����GDQ����PHQLW��$OXU�SURVHV�SHPEXDWDQ�DUDQJ�
DNWLI �VHFDUD�OHQJNDS�GLVDMLNDQ�SDGD�*DPEDU���

��� 3HQJXMLDQ�NXDOLWDV�DUDQJ�DNWLI

� $UDQJ� DNWLI � \DQJ� GLKDVLONDQ� GLXML� NXDOLWDVQ\D�
EHUGDVDUNDQ�6WDQGDU�1DVLRQDO�,QGRQHVLD��61,����
������������\DQJ�PHOLSXWL�SHQHWDSDQ�UHQGHPHQ��
NDGDU� DLU�� DEX�� ]DW� WHUEDQJ�� NDUERQ� WHULNDW�� GD\D�
MHUDS�WHUKDGDS�EHQ]HQD��LRGLXP��GDQ�PHWLOHQ�ELUX�
PHQJJXQDNDQ�DODW�VSHNWURIRWRPHWHU�89�9LVLEOH�WLSH�
'RXEOH�%HDP�GHQJDQ�SDQMDQJ�JHORPEDQJ�����QP�

'��5DQFDQJDQ�3HUFREDDQ�GDQ�$QDOLVLV�'DWD

� 3HQHOLWLDQ�LQL�PHQJJXQDNDQ�PRGHO�UDQFDQJDQ�
DFDN� OHQJNDS� �&RPSOHWHO\� 5DQGRPL]HG� 'HVLJQ��
VHFDUD� IDNWRULDO� GHQJDQ� �� IDNWRU� SHUODNXDQ��
)DNWRU� SHUWDPD� DGDODK� VXKX� DNWLYDVL� \DQJ�
WHUGLUL� DWDV� �� WDUDI�� \DLWX� ����� ����� GDQ� ������&�
VHGDQJNDQ� IDNWRU� NHGXD� DGDODK� ZDNWX� DNWLYDVL�
\DQJ�WHUGLUL�DWDV���WDUDI��\DLWX���������GDQ����PHQLW��
'DUL�NHGXD�IDNWRU�WHUVHEXW�GLSHUROHK���SHUODNXDQ�
GHQJDQ� �� NDOL� XODQJDQ� VHKLQJJD� GLSHUROHK�
MXPODK� FRQWRK� XML� VHEDQ\DN� ��� FRQWRK� XML� GDQ�
NRQWURO�� \DLWX� DUDQJ� WDQSD� DNWLYDVL� VHEDQ\DN� ��
FRQWRK� XML�� 1LODL� UDWD�UDWD� GDUL� KDVLO� SHQJXMLDQ�
NXDOLWDV� DUDQJ� DNWLI � GLDQDO LV LV� GHQJDQ�
PHQJJXQDNDQ� SURJUDP� 6366� ����� VHKLQJJD�
GLSHUROHK�DQDOLVLV�YDULDQQ\D��$SDELOD�KDVLO�DQDOLVLV�
YDULDQV�WHUVHEXW�EHUEHGD�Q\DWD��PDND�GLODNXNDQ�XML�
ODQMXW� 7XNH\� XQWXN� PHQJHWDKXL� SHQJDUXK� WLDS�
WDUDI �SHUODNXDQ�
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�

�����&����KRXUV�
�
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�

$QDOLVLV��$QDO\VLV�� ��
�� 5HQGHPHQ

�
�<LHOG�
�

�� .DGDU�DLU��DEX��]DW�WHUEDQJ��GDQ�NDUERQ�WHULNDW
�

�PRLVWXUH��

DVK��YRODWLOH��DQG�IL[HG�FDUERQ�FRQWHQWV�
��� 'D\D�MHUDS�WHUKDGDS�LRGLXP��EHQ]HQD��GDQ

PHWLOHQ�ELUX�
�

�DGVRUSWLYH�FDSDFLW\�RI �LRGLQH�
�

EHQ]HQH��DQG�

PHWK\OHQH�EOXH�

�

3HPEXDWDQ�$UDQJ�VHUEXN��
�&KDUFRDO�SRZGHU� �

$NWLYDVL�WKHUPDO������&������&��GDQ�
������&��VHODPD���������GDQ����
PHQLW��7KHUPDO�DFWLYDWLRQ�LQ�����&��

����&�DQG������& �IRU���������DQG����

PLQXWHV�� �

$UDQJ�$NWLI
�

�$FWLYDWHG�FKDUFRDO�

*DPEDU����'LDJUDP�DOXU�SURVHV�SHPEXDWDQ�DUDQJ�DNWLI

'JHVSF����"DUJWBUFE�DIBSDPBM�NBOVGBDUVSJOH�EJBHSBN
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� 'DWD� KDVLO� DQDOLVLV� VLIDW� DUDQJ� DNWLI � GDQ�
SHQLODLDQ� PXWXQ\D� GLEDQGLQJNDQ� QLODL� PXWX�
EHUGDVDUNDQ�6WDQGDU�1DVLRQDO�,QGRQHVLD��61,����
������ ������ GLVDMLNDQ� SDGD� 7DEHO� ��� 5LQJNDVDQ�
DQDOLVLV� VLGLN� UDJDP� NXDOLWDV� DUDQJ� DNWLI �
WHPSXUXQJ�ELML�PHWH�GLVDMLNDQ�SDGD�7DEHO����+DVLO�
XML�7XNH\� VLIDW� DUDQJ� DNWLI � WHPSXUXQJ�ELML�PHWH�
XQWXN�PHQJHWDKXL�SHQJDUXK�WLDS�WDUDI �SHUODNXDQ�
GLVDMLNDQ�SDGD�7DEHO���

$��5HQGHPHQ�$UDQJ�$NWLI

�� 3DGD�7DEHO���GLNHWDKXL�EDKZD�UHQGHPHQ�DUDQJ�
DNWLI �WHPSXUXQJ�ELML�PHWH�\DQJ�GLKDVLONDQ�EHUNLVDU�
DQWDUD�������²��������GHQJDQ�UDWD�²�UDWD���������
5HQGHPHQ� WHUWLQJJL� ��������� GLKDVLONDQ� ROHK�
DUDQJ� WHPSXUXQJ�ELML�PHWH� \DQJ�GLDNWLYDVL� SDGD�
VXKX�����&�VHODPD����PHQLW��$�%���VHGDQJNDQ�
UHQGHPHQ� WHUHQGDK� ��������� GLKDVLONDQ� SDGD�
DUDQJ�\DQJ�GLDNWLYDVL�SDGD�VXKX�������&�VHODPD����
PHQLW��$�%���

� %HUGDVDUNDQ�KDVLO�VLGLN�UDJDP��7DEHO�����IDNWRU�
VXKX�DNWLYDVL��ZDNWX�DNWLYDVL��GDQ�LQWHUDNVL�DQWDUD�
VXKX� DNWLYDVL� GDQ� ZDNWX� DNWLYDVL� EHUSHQJDUXK�
VDQJDW�Q\DWD�WHUKDGDS�UHQGHPHQ�\DQJ�GLKDVLONDQ��
+DVLO�XML�7XNH\�SDGD�7DEHO���PHQXQMXNNDQ�EDKZD�
UHQGHPHQ� FHQGHUXQJ� PHQXUXQ� VHLU LQJ�
EHUWDPEDKQ\D� ZDNWX� DNWLYDVL�� +DO� LQL� EHUNDLWDQ�
GHQJDQ�UHDNVL�RNVLGDVL�DQWDUD�DUDQJ�GHQJDQ�SDQDV�
GDODP� � \DQJ� VHPDNLQ� EHVDU� VHKLQJJD�IXUQDFH
VHQ\DZD� VHSHUWL� WDU�� GLVWLODW�� GDQ� DVDP� RUJDQLN�
ODLQQ\D� EDQ\DN� \DQJ� NHOXDU�� 6HODLQ� LWX�� VHPDNLQ�
WLQJJL� VXKX� DNWLYDVL��PDND� NHFHSDWDQ� UHDNVL� GDQ�
MXPODK� EDKDQ� SHQ\XVXQ� NDUERQ� \DQJ� EHUHDNVL�
GHQJDQ� JDV� SHQJRNVLGD� VHPDNLQ� EHVDU��
.HFHQGHUXQJDQ� LQL� VHVXDL� GHQJDQ� WHRUL� NLQHWLN��
GLPDQD� MLND� VXKX� UHDNVL� QDLN� PDND� NHFHSDWDQ�
UHDNVL�DQWDUD�NDUERQ�GDQ�XDS�DLU�DNDQ�PHQLQJNDW�
�+XGD\D�	�+DUWR\R���������5HQGHPHQ�DUDQJ�DNWLI �
GDUL� KDVLO� SHQHOLWLDQ� LQL� KDPSLU� VDPD� GHQJDQ�
UHQGHPHQ�DUDQJ�DNWLI �WHPSXUXQJ�NHPLUL��������²�
��������\DQJ�GLDNWLYDVL�GHQJDQ�XDS�DLU�VHODPD�����
PHQLW�SDGD�VXKX�����&��/HPSDQJ�	�7LNXSDGDQJ��
�������1DPXQ�� UHQGHPHQ� WHUVHEXW� OHELK� UHQGDK�

.HWHUDQJDQ��5HPDUNV����
$�%�� �NRQWURO��FRQWURO���$�� �6XKX�DNWLYDVL�����&��$FWLYDWHG�WHPSHUDWXUH�����&���$�� �6XKX�DNWLYDVL�����&��$FWLYDWHG�
WHPSHUDWXUH�����&���$�� �6XKX�DNWLYDVL�������&��$FWLYDWHG�WHPSHUDWXUH�������&�
%�� �:DNWX�DNWLYDVL�VHODPD����PHQLW��$FWLYDWHG�WLPH����PLQXWHV��
%�� �:DNWX�DNWLYDVL�VHODPD����PHQLW��$FWLYDWHG�WLPH����PLQXWHV��
%�� �:DNWX�DNWLYDVL�VHODPD����PHQLW��$FWLYDWHG�WLPH����PLQXWHV��
61,� �6WDQGDU�1DVLRQDO�,QGRQHVLD���������������,QGRQHVLDQ�1DWLRQDO�6WDQGDUG��������������
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ELOD�GLEDQGLQJNDQ�GHQJDQ�UHQGHPHQ�DUDQJ�DNWLI �
WHPSXUXQJ�NHODSD�VDZLW�\DQJ�EHUNLVDU�DQWDUD����²�
�������+HQGUD��������

%��.DGDU�$LU�$UDQJ�$NWLI

� 3HQHWDSDQ� NDGDU� DLU� LQL� EHUWXMXDQ� XQWXN�
PHQJHWDKXL� VLIDW�KLJURVNRSLV� DUDQJ� DNWLI��.DGDU�
DLU� DUDQJ� DNWLI � GDUL� WHPSXUXQJ� ELML� PHWH� \DQJ�
GLKDVLONDQ�SDGD�SHQHOLWLDQ�LQL�EHUNLVDU�DQWDUD������
²��������3DGD�7DEHO���GLNHWDKXL�EDKZD�NDGDU�DLU�
WHUWLQJJL� GLSHUROHK� GDUL� SHUODNXDQ� DUDQJ� \DQJ�

GLDNWLYDVL� SDGD� VXKX� ����&� VHODPD� ��� PHQLW�
�$�%���� .DGDU� DLU� WHUHQGDK� GLSHUROHK� GDUL�
SHUODNXDQ� DUDQJ� \DQJ� GLDNWLYDVL� SDGD� VXKX�
������&�VHODPD����PHQLW��$�%����1LODL�NDGDU�DLU�
GDUL� EHUEDJDL� SHUODNXDQ� LQL� WHODK� PHPHQXKL�
VWDQGDU� NXDOLWDV� DUDQJ� DNWLI � EHUGDVDU� 61,� ���
�����������\DLWX�PDNVLPDO�����XQWXN�DUDQJ�DNWLI �
EHQWXN�VHUEXN��6HFDUD�NHVHOXUXKDQ�NDGDU�DLU�DUDQJ�
DNWLI � \DQJ� GLKDVLONDQ� SDGD� SHQHOLWLDQ� LQL� UHODWLI �
NHFLO��+DO�LQL�PHQXQMXNNDQ�EDKZD�NDQGXQJDQ�DLU�
WHULNDW�SDGD�EDKDQ�EDNX�\DQJ�GLNDUERQLVDVL�OHELK�
GDKXOX�NHOXDU�VHEHOXP�GLDNWLYDVL�

7DEHO����+DVLO�XML�7XNH\�VLIDW�DUDQJ�DNWLI �WHPSXUXQJ�ELML�PHWH
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� +DVLO� DQDOLVLV� VLGLN� UDJDP� SDGD� 7DEHO� ��
PHQXQMXNNDQ�EDKZD�IDNWRU�VXKX�DNWLYDVL��ZDNWX�
DNWLYDVL�� GDQ� LQWHUDNVL� DQWDUD� NHGXD� IDNWRU�
EHUSHQJDUXK� VDQJDW� Q\DWD� WHUKDGDS� NDGDU� DLU�
DUDQJ� DNWLI�� 3DGD� SHQHOLWLDQ� LQL� WHUGDSDW�
NHFHQGHUXQJDQ�EDKZD�PDNLQ�WLQJJL�VXKX�DNWLYDVL��
NDGDU� DLU� \DQJ� GLKDVLONDQ� VHPDNLQ� NHFLO�� 1LODL�
NDGDU� DLU� DUDQJ� DNWLI � LQL� OHELK� WLQJJL� ELOD�
GLEDQGLQJNDQ� GHQJDQ� NDGDU� DLU� DUDQJ� DNWLI �
WHPSXUXQJ� NHPLUL� \DQJ� EHUNLVDU� DQWDUD� ����� � ²�
�������/HPSDQJ��6\DILL��	�3DUL���������0HQXUXW�
3DUL��+HQGUD��	�3DVDULEX���������NDGDU�DLU�\DQJ�
UHQGDK�GLVHEDENDQ�SHUPXNDDQ�DUDQJ�DNWLI � OHELK�
VHGLNLW� PHQJDQGXQJ� JXJXV� IXQJVL� \DQJ� EHUVLIDW�
SRODU� VHKLQJJD� LQWHUDNVL� DQWDUD� XDS� DLU� \DQJ�
EHUVLIDW�SRODU�MXJD�VHGLNLW�

&��.DGDU�$EX�$UDQJ�$NWLI

� 3HQHQWXDQ� NDGDU� DEX� EHUWXMXDQ� XQWXN�
PHQJHWDKXL�NDQGXQJDQ�ORJDP�RNVLGD�GDODP�DUDQJ�
DNWLI�� 3DGD� SHQHOLWLDQ� LQL� NDGDU� DEX� DUDQJ� DNWLI �
\DQJ� GLKDVLONDQ� EHUNLVDU� DQWDUD� ����� ²� ��������
3DGD�7DEHO���GLNHWDKXL�EDKZD�NDGDU�DEX�WHUWLQJJL�
GLSHUROHK� GDUL� SHUODNXDQ� DUDQJ� \DQJ� GLDNWLYDVL�
SDGD�VXKX�����&�VHODPD����PHQLW��$�%����.DGDU�
DEX�WHUHQGDK�GLSHUROHK�GDUL�SHUODNXDQ�DUDQJ�\DQJ�
GLDNWLYDVL� SDGD� VXKX� ����&� VHODPD� ��� PHQLW�
�$�%����1LODL�NDGDU�DEX�GDUL�EHUEDJDL�SHUODNXDQ�
LQL� WLGDN� VHPXDQ\D� PHPHQXKL� VWDQGDU� NXDOLWDV�
DUDQJ� DNWLI � EHUGDVDU� 61,� �������������� NDUHQD�
DGD� NDGDU� DEX� DUDQJ� DNWLI � \DQJ� PHOHELKL� �����
\DLWX� EHUNLVDU� DQWDUD� ������ ²� ������� �61,� ���
������������
� +DVLO� DQDOLVLV� VLGLN� UDJDP� SDGD� 7DEHO� ��
PHQXQMXNNDQ�EDKZD�IDNWRU�VXKX�DNWLYDVL��ZDNWX�
DNWLYDVL�� GDQ� LQWHUDNVL� DQWDUD� NHGXD� IDNWRU�
EHUSHQJDUXK� VDQJDW� Q\DWD� WHUKDGDS� NDGDU� DEX�
DUDQJ� DNWLI�� +DVLO� XML� 7XNH\� SDGD� 7DEHO� ��
PHQXQMXNNDQ�EDKZD�DNWLYDVL�PHQJJXQDNDQ�VXKX�
����&�EHUSHQJDUXK�VDQJDW�Q\DWD�WHUKDGDS�NDGDU�
DEX�DUDQJ�DNWLI �VHGDQJNDQ�DUDQJ�WHPSXUXQJ�ELML�
PHWH� \DQJ� GLDNWLYDVL� SDGD� VXKX� ����&� GDQ�
������&� PHQJKDVLONDQ� NDGDU� DEX� \DQJ� WLGDN�
EHUEHGD� Q\DWD��:DNWX� DNWLYDVL� VHODPD� ���PHQLW�
MXJD�PHPEHULNDQ�SHQJDUXK�\DQJ�VDQJDW�EHUEHGD�
Q\DWD� WHUKDGDS� NDGDU� DEX� VHGDQJNDQ� ZDNWX�
DNWLYDVL� VHODPD� ��� PHQLW� GDQ� ��� PHQLW�
PHQJKDVLONDQ�NDGDU�DEX�\DQJ�WLGDN�EHUEHGD�Q\DWD��
3DGD�SHQHOLWLDQ�LQL�WHUGDSDW�NHFHQGHUXQJDQ�EDKZD�
PDNLQ�WLQJJL�VXKX�GDQ�PDNLQ�ODPD�ZDNWX�DNWLYDVL��

NDGDU� DEX� \DQJ� GLKDVLONDQ� VHPDNLQ� WLQJJL��1LODL�
NDGDU� DEX� LQL� OHELK� UHQGDK� ELOD� GLEDQGLQJNDQ�
GHQJDQ�NDGDU�DEX�DUDQJ�DNWLI �WHPSXUXQJ�NHPLUL�
VXQDQ� \DQJ� EHUNLVDU� DQWDUD� ������ ²� �������
�+HQGUD��*XVWL��	�.RPDUD\DWL�� �������1DPXQ��
QLODLQ\D� OHELK� WLQJJL� ELOD� GLEDQGLQJNDQ� GHQJDQ�
NDGDU� DEX� DUDQJ� DNWLI � GDUL� OLPEDK�ND\X�PDKRQL�
\DQJ�EHUNLVDU�DQWDUD���²������3XMLDUWL�	�6XWDSD��
������� 7LQJJLQ\D� NDGDU� DEX� NHPXQJNLQDQ�
GLVHEDENDQ� DGDQ\D� NRQWDN� GHQJDQ� XGDUD� SDGD�
ZDNWX� DNWLYDVL� VHKLQJJD� WHU MDGL� SURVHV�
SHPEDNDUDQ�OHELK�ODQMXW�GLPDQD�DUDQJ�DNWLI �\DQJ�
WHUEHQWXN� EHUXEDK� PHQMDGL� DEX�� 0HQXUXW� 3DUL�
������� GDODP� /HPSDQJ�� 6\DILL�� 	� 3DUL� ��������
NDGDU�DEX�\DQJ�EHVDU�GDSDW�PHQJXUDQJL�GD\D�VHUDS�
DUDQJ�DNWLI �EDLN�WHUKDGDS�ODUXWDQ�PDXSXQ�JDV��+DO�
LQL�GLNDUHQDNDQ�NDQGXQJDQ�PLQHUDO�\DQJ�WHUGDSDW�
GDODP�DEX�VHSHUWL�NDOLXP��NDOVLXP��QDWULXP��GDQ�
PDJQHVLXP�DNDQ�PHQ\HEDU�GDODP�NLVL�NLVL�DUDQJ�
DNWLI �VHKLQJJD�NLQHUMD�DUDQJ�DNWLI �EHUNXUDQJ�

'��.DGDU�=DW�7HUEDQJ�$UDQJ�$NWLI

� 3HQHQWXDQ�NDGDU�]DW�WHUEDQJ�EHUWXMXDQ�XQWXN�
PHQJHWDKXL� NDQGXQJDQ� VHQ\DZD� \DQJ� EHOXP�
PHQJXDS�SDGD�VDDW�NDUERQLVDVL�GDQ�DNWLYDVL�\DQJ�
WHUNDQGXQJ�GDODP�DUDQJ�DNWLI �SDGD�VXKX�����&��
3DGD�SHQHOLWLDQ� LQL� NDGDU� ]DW� WHUEDQJ�GDUL� DUDQJ�
DNWLI �WHPSXUXQJ�ELML�PHWH�\DQJ�GLKDVLONDQ�EHUNLVDU�
DQWDUD� ����� ²� �������� 3DGD� 7DEHO� �� GLNHWDKXL�
EDKZD�NDGDU�]DW�WHUWLQJJL����������GLKDVLONDQ�ROHK�
DUDQJ�\DQJ�GLDNWLYDVL�SDGD�VXKX�����&�VHODPD����
PHQLW� �$�%��� VHGDQJNDQ� NDGDU� ]DW� WHUEDQJ�
WHUHQGDK� �������� GLKDVLONDQ� ROHK� DUDQJ� \DQJ�
GLDNWLYDVL� SDGD� VXKX� ����&� VHODPD� ��� PHQLW�
�$�%���� 1LODL� NDGDU� ]DW� WHUEDQJ� GDUL� EHUEDJDL�
SHUODNXDQ� LQL� WHODK�PHPHQXKL�61,�$UDQJ�$NWLI �
7HNQLV�NDUHQD�NDGDUQ\D�NXUDQJ�GDUL������61,����
������������
� +DVLO� DQDOLVLV� VLGLN� UDJDP� SDGD� 7DEHO� ��
PHQXQMXNNDQ�EDKZD�IDNWRU�VXKX�DNWLYDVL��ZDNWX�
DNWLYDVL�� GDQ� LQWHUDNVL� DQWDUD� NHGXD� IDNWRU�
EHUSHQJDUXK� VDQJDW� Q\DWD� WHUKDGDS� NDGDU� ]DW�
WHUEDQJ�DUDQJ�DNWLI��+DVLO�XML�7XNH\�SDGD�7DEHO���
PHQXQMXNNDQ�EDKZD�DNWLYDVL�PHQJJXQDNDQ�VXKX�
����&�EHUSHQJDUXK�VDQJDW�Q\DWD�WHUKDGDS�NDGDU�
]DW� WHUEDQJ� DUDQJ� DNWLI � VHGDQJNDQ� DUDQJ�
WHPSXUXQJ� ELML� PHWH� \DQJ� GLDNWLYDVL� SDGD� VXKX�
����&� GDQ� ������&� PHQJKDVLONDQ� NDGDU� ]DW�
WHUEDQJ�\DQJ�WLGDN�EHUEHGD�Q\DWD��:DNWX�DNWLYDVL�
VHODPD����PHQLW�MXJD�PHPEHULNDQ�SHQJDUXK�\DQJ�
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���

VDQJDW�EHUEHGD�Q\DWD�WHUKDGDS�NDGDU�]DW�WHUEDQJ�
VHGDQJNDQ�ZDNWX�DNWLYDVL�VHODPD����PHQLW�GDQ����
PHQLW�PHQJKDVLONDQ�NDGDU�]DW�WHUEDQJ�\DQJ�WLGDN�
EHUEHGD� Q\DWD�� .DGDU� ]DW� WHUEDQJ� DUDQJ� DNWLI �
WHPSXUXQJ� ELML� PHWH� \DQJ� GLSHUROHK� SDGD�
SHQHOLWLDQ�LQL�KDPSLU�VDPD�GHQJDQ�QLODL�NDGDU�]DW�
WHUEDQJ�DUDQJ�DNWLI �WHPSXUXQJ�NHPLUL�VXQDQ�\DQJ�
EHUNLVDU�DQWDUD������²���������+HQGUD��*XVWL��	�
.RPDUD\DWL���������.DGDU�]DW�WHUEDQJ�\DQJ�NHFLO�
PHQXQMXNNDQ�DGDQ\D�UHDNVL�DQWDUD�DWRP�NDUERQ�
GHQJDQ�XDS�DLU�PHPEHQWXN�VHQ\DZD�QRQ�NDUERQ�
\DQJ�PXGDK�PHQJXDS�VHSHUWL�&2��&2 ��GDQ�+ �� �

SDGD�ZDNWX�SURVHV�DNWLYDVL��3DUL��7RKLU��0DKIXGLQ��
	�)HUU\������D��

(��.DGDU�.DUERQ�7HULNDW�$UDQJ�$NWLI

� 3HQHQWXDQ� NDGDU� NDUERQ� WHULNDW� DUDQJ� DNWLI �
EHUWXMXDQ�XQWXN�PHQJHWDKXL�NDQGXQJDQ�NDUERQ�
VHWHODK�SURVHV�NDUERQLVDVL��.DGDU�NDUERQ�WHULNDW�
DUDQJ� DNWLI � GDUL� WHPSXUXQJ� ELML� PHWH� EHUNLVDU�
DQWDUD� ������ ²� �������� 3DGD� 7DEHO� �� GLNHWDKXL�
EDKZD� NDGDU� NDUERQ� WHULNDW� WHUWLQJJL� ���������
GLKDVLONDQ�ROHK� DUDQJ� \DQJ�GLDNWLYDVL�SDGD� VXKX�
����&�VHODPD����PHQLW��$�%���VHGDQJNDQ�NDGDU�
NDUERQ�WHULNDW�WHUHQGDK����������GLKDVLONDQ�DUDQJ�
\DQJ� GLDNWLYDVL� SDGD� VXKX� ������&� VHODPD� ���
PHQLW� �$�%���� 1LODL� NDGDU� NDUERQ� WHULNDW� GDUL�
EHUEDJDL� SHUODNXDQ� LQL� WHODK� PHPHQXKL� 61,�
$UDQJ�$NWLI � 7HNQLV� NDUHQD� NDGDUQ\D� OHELK� GDUL�
�����61,����������������
� +DVLO�DQDOLVLV�VLGLN�UDJDP�7DEHO���PHQXQMXNNDQ�
EDKZD�IDNWRU�ZDNWX�DNWLYDVL�EHUSHQJDUXK�VDQJDW�
Q\DWD�VHGDQJNDQ�IDNWRU�VXKX�DNWLYDVL�GDQ�LQWHUDNVL�
DQWDUD� NHGXDQ\D� WLGDN� EHUEHGD� Q\DWD� WHUKDGDS�
NDGDU�]DW�WHUEDQJ�DUDQJ�DNWLI��+DVLO�XML�7XNH\�SDGD�
7DEHO���PHQXQMXNNDQ�EDKZD�DNWLYDVL� VHODPD����
PHQLW�EHUSHQJDUXK�VDQJDW�Q\DWD� WHUKDGDS�NDGDU�
NDUERQ� WHULNDW� DUDQJ� DNWLI � VHGDQJNDQ� DUDQJ�
WHPSXUXQJ�ELML�PHWH�\DQJ�GLDNWLYDVL�VHODPD����GDQ�
���PHQLW�PHQJKDVLONDQ�NDGDU�NDUERQ�WHULNDW�\DQJ�
WLGDN�EHUEHGD�Q\DWD��$GD�NHFHQGHUXQJDQ�EDKZD�
VHPDNLQ� WLQJJL� VXKX� DNWLYDVL� GDQ� VHPDNLQ� ODPD�
ZDNWX�DNWLYDVL��VHPDNLQ�WLQJJL�SXOD�NDGDU�NDUERQ�
WHULNDW� \DQJ� GLKDVLONDQ�� .DGDU� NDUERQ� WHULNDW�
DUDQJ�DNWLI � WHPSXUXQJ�ELML�PHWH�\DQJ�GLSHUROHK�
SDGD�SHQHOLWLDQ�LQL�OHELK�UHQGDK�ELOD�GLEDQGLQJNDQ�
GHQJDQ� QLODL� NDGDU� NDUERQ� WHULNDW� DUDQJ� DNWLI �
WHPSXUXQJ� NHPLUL� \DQJ� EHUNLVDU� DQWDUD� ������ ²�
��������/HPSDQJ��6\DILL��	�3DUL���������1DPXQ�
QLODL� NDGDU� NDUERQ� WHULNDW� \DQJ� GLKDVLONDQ� GDUL�

SHQHOLWLDQ� LQL� OHELK� WLQJJL� ELOD� GLEDQGLQJNDQ�
GHQJDQ� NDGDU� NDUERQ� WHULNDW� WHPSXUXQJ� NHPLUL�
VXQDQ� \DQJ� EHUNLVDU� DQWDUD� ������ ²� �������
�+HQGUD�� *XVWL�� 	� .RPDUD\DWL�� ������� 7LQJJL�
UHQGDKQ\D� NDGDU� NDUERQ� WHULNDW� \DQJ� GLKDVLONDQ�
VHODLQ� GLSHQJDUXKL� ROHK� WLQJJL� UHQGDKQ\D� NDGDU�
DEX� GDQ� ]DW� WHUEDQJ� MXJD� GLSHQJDUXKL� ROHK�
NDQGXQJDQ� VHOXORVD� GDQ� OLJQLQ� \DQJ� GDSDW�
GLNRQYHUVL�PHQMDGL�DWRP�NDUERQ��3DUL�������GDODP�
+HQGUD���������6HPDNLQ�WLQJJL�QLODL�NDGDU�NDUERQ�
WHULNDW� VXDWX� DUDQJ� DNWLI�� WLQJNDW� NHPXUQLDQ�
NDUERQ� SXQ� DNDQ� VHPDNLQ� WLQJJL� EL OD�
GLEDQGLQJNDQ� GHQJDQ� DUDQJQ\D�� +DO� LQL�
GLNDUHQDNDQ� VHQ\DZD� QRQNDUERQ� WHODK� EDQ\DN�
KLODQJ�SDGD�VDDW�SURVHV�DNWLYDVL��+HQGUD��*XVWL��	�
.RPDUD\DWL��������

)��'D\D�-HUDS�$UDQJ�$NWLI �WHUKDGDS�%HQ]HQD

� 3HQHQWXDQ� GD\D� MHUDS� EHQ]HQD� DUDQJ� DNWLI �
EHUWXMXDQ� XQWXN�PHQJHWDKXL� NHPDPSXDQ� DUDQJ�
DNWLI � GDODP� PHQMHUDS� JDV�� 'D\D� MHUDS� EHQ]HQD�
DUDQJ�DNWLI � WHPSXUXQJ�ELML�PHWH�\DQJ�GLSHORUHK�
GDUL�SHQHOLWLDQ� LQL�EHUNLVDU�DQWDUD������²��������
3DGD�7DEHO���GLNHWDKXL�EDKZD�GD\D�MHUDS�WHUWLQJJL�
��������GLKDVLONDQ�ROHK�DUDQJ�\DQJ�GLDNWLYDVL�SDGD�
VXKX�������&�VHODPD����PHQLW��$�%���VHGDQJNDQ�
GD\D�MHUDS�WHUHQGDK���������GLKDVLONDQ�ROHK�DUDQJ�
\DQJ�GLDNWLYDVL�SDGD�VXKX�����&�VHODPD����PHQLW�
�$�%���� 6HPXD� QLODL� GD\D� MHUDS� EHQ]HQD� DUDQJ�
DNWLI � \DQJ� GLSHUROHK� GDODP� SHQHOLWLDQ� LQL� WLGDN�
PHPHQXKL� VWDQGDU� NXDOLWDV� DUDQJ� DNWLI �
EHUGDVDUNDQ� 61,� $UDQJ� $NWLI � 7HNQLV� NDUHQD�
QLODLQ\D�NXUDQJ�GDUL������61,�����������������+DO�
LQL� PHQXQMXNNDQ� EDKZD� DUDQJ� DNWLI � KDVLO�
SHQHOLWLDQ�LQL�WLGDN�HIHNWLI �ELOD�GLJXQDNDQ�VHEDJDL�
EDKDQ�SHQMHUDS�JDV�
� +DVLO� DQDOLVLV� VLGLN� UDJDP� SDGD� 7DEHO� ��
PHQXQMXNNDQ�EDKZD�IDNWRU�VXKX�DNWLYDVL��ZDNWX�
DNWLYDVL�� GDQ� LQWHUDNVL� DQWDUD� NHGXD� IDNWRU�
EHUSHQJDUXK� VDQJDW� Q\DWD� WHUKDGDS� GD\D� MHUDS�
EHQ]HQD� DUDQJ� DNWLI�� 6HODQMXWQ\D�KDVLO� XML�7XNH\�
SDGD�7DEHO���PHQXQMXNNDQ�DGDQ\D�NHFHQGHUXQJ�
DQ� EDKZD� GD\D� MHUDS� EHQ]HQD� DUDQJ� DNWLI �
FHQGHUXQJ� PHQLQJNDW� GHQJDQ� EHUWDPEDKQ\D�
VXKX�DNWLYDVL�GDQ�ZDNWX�DNWLYDVL��'D\D�MHUDS�DUDQJ�
DNWLI �WHUKDGDS�EHQ]HQD�\DQJ�UHQGDK�GLNDUHQDNDQ�
PDVLK� WHUGDSDWQ\D� VHQ\DZD� QRQNDUERQ� \DQJ�
PHQHPSHO�SDGD�SHUPXNDDQ�DUDQJ�DNWLI �WHUXWDPD�
DWRP� KLGURJHQ� �+ �� GDQ� DWRP� RNVLJHQ� �2 ��� �

VHKLQJJD� DUDQJ� DNWLI � OHELK� EHUVLIDW� QRQSRODU�

3HQHOLWLDQ�+DVLO�+XWDQ�9RO�����1R�����-XQL��������������



���

�+HQGUD�� ������� 5HQGDKQ\D� GD\D� MHUDS� LQL� MXJD�
PHQXQMXNNDQ� EDKZD� SHUPXNDDQ� DUDQJ� DNWLI �
PDVLK�GLWXWXSL�ROHK�VHQ\DZD�\DQJ�EHUVLIDW�SRODU�
VHSHUWL� IHQRO�� DOGHKLG�� GDQ� NDUERNVLODW� GDUL� KDVLO�
NDUERQLVDVL� \DQJ� WLGDN� VHPSXUQD� �3XMLDUWL� 	�
6XWDSD��������

*��'D\D�-HUDS�$UDQJ�$NWLI �WHUKDGDS�,RGLXP

� 3HQHWDSDQ� GD\D� MHUDS� DUDQJ� DNWLI � WHUKDGDS�
LRGLXP�EHUWXMXDQ�XQWXN�PHQJHWDKXL�NHPDPSXDQ�
DUDQJ� DNWLI � GDODP� PHQMHUDS� ODUXWDQ� EHUZDUQD�
GHQJDQ�XNXUDQ�PROHNXO�NXUDQJ�GDUL����c�DWDX���
QP��'D\D�MHUDS�\DQJ�GLSHUROHK�GDUL�SHQHOLWLDQ�LQL�
EHUNLVDU�DQWDUD��������²��������PJ�J��3DGD�7DEHO�
��GLNHWDKXL�EDKZD�GD\D�MHUDS�DUDQJ�DNWLI �WHUKDGDS�
LRGLXP� WHUWLQJJL� �������� PJ�J�� GLSHUROHK� GDUL�
DUDQJ�\DQJ�GLDNWLYDVL�SDGD�VXKX�������&�VHODPD����
PHQLW� �$�%��� VHGDQJNDQ� GD\D� MHUDS� WHUHQGDK�
��������PJ�J��GLSHUROHK�GDUL�DUDQJ�\DQJ�GLDNWLYDVL�
SDGD�VXKX�����&�VHODPD����PHQLW��$�%����6HPXD�
QLODL�GD\D�MHUDS�DUDQJ�DNWLI �WHUKDGDS�LRGLXP�\DQJ�
GLKDVLONDQ� GDUL� SHQHOLWLDQ� LQL� WLGDN� PHPHQXKL�
VWDQGDU�NXDOLWDV�DUDQJ�DNWLI �EHUGDVDUNDQ�61,����
�����������NDUHQD�QLODLQ\D�NXUDQJ�GDUL�����PJ�J�
�61,�����������������+DO�LQL�PHQXQMXNNDQ�EDKZD�
DUDQJ� DNWLI � KDVLO� SHQHOLWLDQ� LQL� WLGDN� HIHNWLI � ELOD�
GLJXQDNDQ�VHEDJDL�SHQMHUDS�ZDUQD�
� +DVLO� DQDOLVLV� VLGLN� UDJDP� SDGD� 7DEHO� ��
PHQXQMXNNDQ�EDKZD�IDNWRU�VXKX�DNWLYDVL��ZDNWX�
DNWLYDVL�� GDQ� LQWHUDNVL� DQWDUD� NHGXD� IDNWRU�
EHUSHQJDUXK� VDQJDW� Q\DWD� WHUKDGDS� GD\D� MHUDS�
DUDQJ�DNWLI �WHUKDGDS�LRGLXP��6HODQMXWQ\D�KDVLO�XML�
7XNH\�SDGD�7DEHO���PHQXQMXNNDQ�EDKZD�WHUGDSDW�
NHFHQGHUXQJDQ� EDKZD� GD\D� MHUDS� LRGLXP� DUDQJ�
DNWLI � FHQGHUXQJ�PHQLQJNDW� GHQJDQ� EHUWDPEDK�
Q\D�VXKX�DNWLYDVL�GDQ�ZDNWX�DNWLYDVL��'D\D�MHUDS�
DUDQJ�DNWLI �WHUKDGDS�LRGLXP�WHPSXUXQJ�ELML�PHWH�
\DQJ�GLSHUROHK�SDGD�SHQHOLWLDQ� LQL�KDPSLU� VDPD�
GHQJDQ�GD\D�MHUDS�WHPSXUXQJ�NHPLUL�VXQDQ�\DQJ�
EHUNLVDU�DQWDUD��������²��������PJ�J� �+HQGUD��
*XVWL��	�.RPDUD\DWL���������0HQXUXW�3DUL��������
GDODP�6XMDUZR���������VXKX�DNWLYDVL�\DQJ�VHPDNLQ�
PHQLQJNDW� DNDQ� PHQJNRQYHUVL� NDUERQ� GDQ�
PHPEDQWX�SHPEHQWXNDQ�SRUL�PLNUR�GDODP�DUDQJ�
VHFDUD� EHUNHVLQDPEXQJDQ� \DQJ� GLLNXWL� GHQJDQ�
PHQLQJNDWQ\D� GD\D� DGVRUSVLQ\D�� .HPXGLDQ�
VHWHODK�LWX�GLQGLQJ�SRUL�NDUERQ�PXODL�UXVDN�DWDX�
HURVL� VHKLQJJD� OXDV� SHUPXNDDQ� SRUL� PHQXUXQ�
NHPEDOL� GDQ� GLLNXWL� GHQJDQ� PHQXUXQQ\D� GD\D�
DGVRUSVL�

+��'D\D�-HUDS�$UDQJ�$NWLI �WHUKDGDS�0HWLOHQ�
%LUX

� 3HQHWDSDQ� GD\D� MHUDS� DUDQJ� DNWLI � WHUKDGDS�
PHWLOHQ� ELUX� EHUWXMXDQ� XQWXN� PHQJHWDKXL�
NHPDPSXDQ�DUDQJ�DNWLI �XQWXN�PHQ\HUDS�ODUXWDQ�
EHUZDUQD�GHQJDQ�XNXUDQ�PROHNXO����c�DWDX�����
QP��'D\D�MHUDS�DUDQJ�DNWLI �WHUKDGDS�PHWLOHQ�ELUX�
\DQJ�GLSHUROHK�SDGD�SHQHOLWLDQ�LQL�EHUNLVDU�DQWDUD�
������� ²� �������PJ�J�� 3DGD� 7DEHO� �� GLNHWDKXL�
EDKZD� GD\D� MHUDS� DUDQJ� DNWLI � WHUKDGDS� PHWLOHQ�
ELUX�WHUWLQJJL���������PJ�J��GLSHUROHK�GDUL�DUDQJ�
\DQJ� GLDNWLYDVL� SDGD� VXKX� ������&� VHODPD� ���
PHQLW� �$�%��� VHGDQJNDQ� GD\D� MHUDS� WHUHQGDK�
�������� PJ�J�� GLSHUROHK� GDUL� DUDQJ� \DQJ�
GLDNWLYDVL� SDGD� VXKX� ������&� VHODPD� ��� PHQLW�
�$�%���� 6HPXD� QLODL� GD\D� VHUDS� DUDQJ� DNWLI �
WHUKDGDS� PHWLOHQ� ELUX� LQL� PHPHQXKL� VWDQGDU�
NXDOLWDV� DUDQJ� DNWLI � EHUGDVDUNDQ� 61,� ���������
����� NDUHQD� QLODLQ\D� OHELK� GDUL� ���� PJ�J��
+DO� LQL� PHQXQMXNNDQ� EDKZD� DUDQJ� DNWLI � KDVLO�
SHQHOLWLDQ� LQL� HIHNWLI � ELOD� GLJXQDNDQ� VHEDJDL�
SHQMHUDS� ZDUQD� GHQJDQ� XNXUDQ� PROHNXO� ��� c�
DWDX�����QP��3HUQ\DWDDQ� LQL� VHVXDL�GHQJDQ�KDVLO�
SHQHOLWLDQ.XPDU��5DPDOLQJDP��	� 6LWKLVKNXPDU� �
������� GDQ 6XEUDPDQLDP� 	� 3RQQXVDP\� �������
\DQJ� PHQ\LPSXONDQ� EDKZD� DUDQJ� DNWLI �
WHPSXUXQJ� ELML� PHWH� GDSDW� GLMDGLNDQ� VHEDJDL�
DGVRUEHQ� \DQJ� PXUDK� GDODP� PHQJKLODQJNDQ�
PHWLOHQ�ELUX�\DQJ�ODUXW�GDODP�DLU�OLPEDK�
� +DVLO� DQDOLVLV� VLGLN� UDJDP� SDGD� 7DEHO� ��
PHQXQMXNNDQ�EDKZD�IDNWRU�VXKX�DNWLYDVL��ZDNWX�
DNWLYDVL�� GDQ� LQWHUDNVL� DQWDUD� NHGXD� IDNWRU�
EHUSHQJDUXK� VDQJDW� Q\DWD� WHUKDGDS� GD\D� MHUDS�
DUDQJ� DNWLI � WHUKDGDS� PHWLOHQ� ELUX�� 6HODQMXWQ\D�
KDVLO�XML�7XNH\�SDGD�7DEHO���PHQXQMXNNDQ�EDKZD�
DNWLYDVL�PHQJJXQDNDQ�VXKX�������&�EHUSHQJDUXK�
VDQJDW� Q\DWD� WHUKDGDS� GD\D� MHUDS� DUDQJ� DNWLI �
WHUKDGDS� PHWLOHQ� ELUX� VHGDQJNDQ� DUDQJ�
WHPSXUXQJ� ELML�PHWH� \DQJ� GLDNWLYDVL� SDGD� VXKX�
���� GDQ� ����&� PHQJKDVLONDQ� GD\D� MHUDS� \DQJ�
WLGDN� EHUEHGD� Q\DWD�� :DNWX� DNWLYDVL� VHODPD� ���
PHQLW� MXJD� PHPEHULNDQ� SHQJDUXK� \DQJ� VDQJDW�
EHUEHGD� Q\DWD� WHUKDGDS� GD\D� MHUDS� DUDQJ� DNWLI �
WHUKDGDS�PHWLOHQ�ELUX� VHGDQJNDQ�ZDNWX�DNWLYDVL�
VHODPD����PHQLW�GDQ����PHQLW�PHQJKDVLONDQ�GD\D�
MHUDS�\DQJ�WLGDN�EHUEHGD�Q\DWD�

,�� 3HPLOLKDQ�$UDQJ�$NWLI �7HUEDLN

� $UDQJ�DNWLI �WHUEDLN�GLDPELO�EHUGDVDUNDQ�QLODL�
GD\D�MHUDS�DUDQJ�DNWLI �WHUKDGDS�EHEHUDSD�VHQ\DZD��
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3DGD�SHQHOLWLDQ� LQL�DUDQJ�DNWLI � WHUEDLN�GLSHUROHK�
GDUL� DUDQJ� \DQJ� GLDNWLYDVL� SDGD� VXKX� ������&�
VHODPD� ��� PHQLW� �$�%���� $UDQJ� DNWLI � WHUVHEXW�
GLSLOLK�EHUGDVDUNDQ�QLODL�WHUEDLN� �SDGD�GD\D�MHUDS�
DUDQJ�DNWLI �WHUKDGDS�PHWLOHQ�ELUX��6HODLQ�LWX��DUDQJ�
DNWLI � WHUVHEXW� MXJD� PHPLOLNL� NDUDNWHULVWLN� \DQJ�
VHVXDL� GHQJDQ� VWDQGDU� NXDOLWDV� �61,� ���������
������� NKXVXVQ\D� NDGDU� DLU�� NDGDU� ]DW� WHUEDQJ��
NDGDU�NDUERQ�WHULNDW��GDQ�GD\D� MHUDS�DUDQJ�DNWLI �
WHUKDGDS�PHWLOHQ�ELUX���

,9���.(6,038/$1

� 7HPSXUXQJ�ELML�PHWH�GDSDW�GLJXQDNDQ�VHEDJDL�
EDKDQ� DUDQJ� DNWLI � GHQJDQ� NDGDU� DLU�� NDGDU� ]DW�
WHUEDQJ�� NDGDU� NDUERQ� WHULNDW�� GDQ� GD\D� MHUDS�
DUDQJ� DNWLI � WHUKDGDS� PHWLOHQ� ELUX� PHPHQXKL�
6WDQGDU�1DVLRQDO�,QGRQHVLD��61,����������������
0XWX� DUDQJ� DNWLI � WHUEDLN� GLSHURUHK� GDUL� DUDQJ�
\DQJ� GLDNWLYDVL� SDGD� VXKX� ������&� VHODPD� ���
PHQLW� �$�%���� � 3DGD� SURVHV� DNWLYDVL� WHUVHEXW�
GLKDVLONDQ� NDUDNWHULVWLN� DUDQJ� DNWLI � \DQJ� WHODK�
PHPHQXKL� 61,� $UDQJ� $NWLI � 7HNQLV� PHOLSXWL�
NDGDU�DLU��������NDGDU�]DW�WHUEDQJ��������NDGDU�
NDUERQ� WHULNDW� �������� GD\D� MHUDS� WHUKDGDS�
PHWLOHQ�ELUX��������PJ�J��GDQ�UHQGHPHQ���������
0HVNLSXQ� GHPLNLDQ�� EHEHUDSD� NDUDNWHULVWLN�
DUDQJ� DNWLI � WHUVHEXW� EHOXP� PHPHQXKL� VWDQGDU�
61,��\DLWX�NDGDU�DEX���������GD\D�MHUDS�WHUKDGDS�
EHQ]HQD��������GDQ�GD\D�MHUDS�WHUKDGDS�LRGLXP�
�������PJ�J�

8FDSDQ�7HULPD�.DVLK

� 3HQXOLV� PHQ\DPSDLNDQ� WHULPD� NDVLK� NHSDGD�
%DSDN�$OL�VHODNX�WHNQLVL�GL�/DERUDWRULXP�.LPLD�
$QDOLWLN� 8QLYHUVLWDV�1HJHUL� <RJ\DNDUWD� GDQ�$ML�
1XU� 5DNKPDW� VHODNX� WHNQLVL� GL� /DERUDWRULXP�
(QHUJL�%LRPDVVD��8QLYHUVLWDV�*DGMDK�0DGD�DWDV�
NHUMDVDPD� GDQ� EDQWXDQQ\D� VHODPD� NHJLDWDQ�
SHQHOLWLDQ�LQL��

'$)7$5�3867$.$

$VDQR��1���1LVKLPXUD��-����1LVQLPL\D��.���+DWD��7���
,PDPXUD�� <��� ,VKLKDUD�� 6��� 	� 7RPLWD�� %��
��������)RUPDOGHK\GH�UHGXFWLRQ�LQ�LQGRRU�
HQYLURQPHQWV� E\� ZRRG� FKDUFRDOV�� %XOOHWLQ�

RI �:RRG�5HVHDUFK�,QVWLWXWH�.\RWR�8QLYHUVLW\������
��²���

$XVWLQ��*��7����������6KUHYH
V�FKHPLFDO�SURFHVV�LQGXVWU\�
WK�� � HG���� 1HZ� <RUN�� 0F*UDZ�+LOO� %RRN�

&RPSDQ\�

'LUHNWRUDW�-HQGHUDO�3HUNHEXQDQ����������6WDWLVWLN�
SHUNHEXQDQ�LQGRQHVLD��-DPEX�PHWH������²�������
-DNDUWD���.HPHQWHULDQ�3HUWDQLDQ�

'RV� 6DQWRV�� 0�� /��� 	� 'H� 0DJDOKDHV�� *�� &��
��������8WLOLVDWLRQ�RI �FDVKHZ�QXW�VKHOO�OLTXLG�
IURP� $QDFDUGLXP� RFFLGHQWDOH� DV� VWDUWLQJ�
PDWHULDO�IRU�RUJDQLF�V\QWKHVLV���D�QRYHO�URXWH�
WR�ODVLRGLSORGLQ�IURP�FDUGROV��-RXUQDO�RI �WKH�
%UD]LOLDQ� &KHPLFDO� 6RFLHW\�� ������� �������
GRL���������V������������������������

+HQGUD��'�� �������� 3HPEXDWDQ� DUDQJ� DNWLI � GDUL�
WHPSXUXQJ� NHODSD� VDZLW� GDQ� VHUEXN�
JHUJDMLDQ� FDPSXUDQ�� -XUQDO� 3HQHOLWLDQ� +DVLO�
+XWDQ�����������������

+HQGUD��'�� �������� 3HPEXDWDQ� DUDQJ� DNWLI � GDUL�
OLPEDK� SHPEDODNDQ� ND\X� SXVSD� GHQJDQ�
WHNQRORJL� SURGXNVL� VNDOD� VHPLSLORW�� -XUQDO�
3HQHOLWLDQ�+DVLO�+XWDQ����������� �����

+HQGUD��'���*XVWL��(�3���	�.RPDUD\DWL��6����������
3HPDQIDDWDQ� OLPEDK� WHPSXUXQJ� NHPLUL�
VXQDQ� � �� VHEDJDL� EDKDQ�$OHXULWHV� WULVSHUPD
EDNX� SDGD� SHPEXDWDQ� DUDQJ� DNWLI�� -XUQDO�
3HQHOLWLDQ� +DVLO� +XWDQ�� ������� ���������
GRL����������MSKK�������������������

+XGD\D�� 1�� 	� +DUWR\R�� �������� 3HPEXDWDQ�
DUDQJ�DNWLI �GDUL�WHPSXUXQJ�ELML�²�ELMLDQ�DVDO�
WDQDPDQ� KXWDQ� GDQ� SHUNHEXQDQ�� -XUQDO�
3HQHOLWLDQ�+DVLO�+XWDQ������������²�����

.XPDU��3�6���5DPDOLQJDP��6���	�6DWKLVNXPDU��.��
��������5HPRYDO�RI �PHWK\OHQH�EOX�G\H�IURP�
DTXHRXV� VROXWLRQ� E\� DFWLYDWHG� FDUERQ�
SUHSDUHG� IURP�FDVKHZ�QXW� VKHOO� DV� D�QHZ�
ORZ�FRVW�DGVRUEHQW��.RUHDQ�-RUQDO�RI �&KHPLFDO�
(QJLQHHULQJ�����������������

/HPSDQJ��0���6\DILL��:���	�3DUL��*����������6LIDW�
PXWX�DUDQJ�DNWLI �WHPSXUXQJ�NHPLUL��-XUQDO�
3HQHOLWLDQ�+DVLO�+XWDQ�������������²�����

/HPSDQJ��0��	�7LNXSDGDQJ��+����������$SOLNDVL�
DUDQJ�DNWLI �WHPSXUXQJ�NHPLUL�VHEDJDL�NRP�
SRQHQ�PHGLD�WXPEXK�VHPDL�PHOLQD��-XUQDO�
3HQHOLWLDQ�.HKXWDQDQ�:DOODFHD����������������

3HQHOLWLDQ�+DVLO�+XWDQ�9RO�����1R�����-XQL��������������



���

0RQLND��,���6XPDU\RQR��6XSUDSWR��6���5DKD\X��$���
GDQ�0DUJRQR��%�� ��������2SWLPDVL�SURVHV�
GDQ�XML�FRED�SHPDQIDDWDQ�NDUERQ�DNWLI �EDWX�
EDUD��/DSRUDQ�$NKLU�� 3XVDW� 3HQHOLWLDQ� GDQ�
3HQJHPEDQJDQ� 7HNQRORJL� 0LQHUDO� GDQ�
%DWX�%DUD��%DQGXQJ�

1DIWDOL�� &�� 	�:DPHD�� $�3�� �������� 3UDUDQFDQJDQ�
SDEULN� NDUERQ� DNWLI � JUDGH� LQGXVWUL� GDUL�
WHPSXUXQJ�NHODSD� >6NULSVL�6DUMDQD@��)DNXOWDV�
7HNQLN�� 8QLYHUVLWDV� *DGMDK� 0DGD��
<RJ\DNDUWD�

3DUL��*���7RKLU��'���0DKSXGLQ��	�)HUU\��-�������D���
$UDQJ� DNWLI � VHUEXN� JHUJDML� ND\X� XQWXN�
SHPXUQLDQ� PLQ\DN� JRUHQJ� EHNDV�� -XUQDO�
3HQHOLWLDQ�+DVLO�+XWDQ�����������������

3DUL�� *��� 6DQWRVR�� $��� 	� +HQGUD�� '�� �����E���
3HPEXDWDQ� GDQ� SHPDQIDDWDQ� DUDQJ� DNWLI �
VHEDJDL� UHGXNWRU�HPLVL� IRUPDOGHKLGD�ND\X�
ODSLV�� -XUQDO� 3HQHOLWLDQ� +DVLO� +XWDQ�� �������
��������

3DUL��*���+HQGUD��'���	�3DVDULEX�� 5��$�� ��������
3HQLQJNDWDQ� PXWX� DUDQJ� DNWLI � NXOLW�
PDQJLXP�� ��-XUQDO� 3HQHOLWLDQ� +DVLO� +XWDQ
����������²����

3DWHO��5��1���%DQGK\RSDGK\D\��6���	�*DQHVK��$��
��������([WUDFWLRQ�RI �FDVKHZ��$QDFDUGLXP�
RFFLGHQWDOH��QXW�VKHOO�OLTXLG�XVLQJ�VXSHUFULWLFDO�
FDUERQ� GLR[LGH�� %LRUHVRXUFH� 7HFKQRORJ\�� ����
��������� GRL���������M�ELRUWHFK����������
����

3XMLDUWL��5�� �6XWDSD��-�3����������0XWX�DUDQJ�DNWLI �	
GDUL� OLPEDK� ND\X� PDKRQL� �6ZLHWHQLD�

PDFURSK\OOD�.LQJ�� VHEDJDL�EDKDQ�SHQMHUQLK�
DLU��-XUQDO�,OPX�GDQ�7HNQRORJL�.D\X�7URSLV��������
������

5DJXSDWK\�� 6��� 5DJKX�� .��� 	� 3UDEX�� 3�� ��������
6\QWKHVLV� DQG� FKDUDFWHUL]DWLRQ� RI � 7L2 ��
ORDGHG� FDVKHZ� QXW� VKHOO� DFWLYDWHG� FDUERQ�
DQG�SKRWRFDWDO\WLF�DFWLYLW\�RQ�%*�DQG�0%�
G\HV�XQGHU�VXQOLJKW�UDGLDWLRQ��6SHFWURFKLPLFD�
$FWD� 3DUW� $�� 0ROHFXODU� DQG� %LRPROHFXODU�
6SHFWURVFRS\�� ����� ��������� GRL����������
M�VDD�������������

5DWQDZDWL� �+DUWDQWR��6����������3HQJDUXK�VXKX�	
SLUROLVLV�FDQJNDQJ�VDZLW�WHUKDGDS�NXDQWLWDV�
GDQ� NXDOLWDV� DVDS� FDLU�� -XUQDO� 6DLQV� 0DWHUL�
,QGRQHVLD�����������²����

6WDQGDU�1DVLRQDO�,QGRQHVLD��61,�����������$UDQJ�
DNWLI � WHNQLV 'HZDQ�� �61,� ���������������
6WDQGDUGLVDVL�,QGRQHVLD�

6XEUDPDQLDP�� 5�� � 3RQQXVDP\�� 6�.�� ��������	
1RYHO� DGVRUEHQW� IURP� DJULFXOWXUDO� ZDVWH�
�FDVKHZ�QXW�VKHOO��IRU�PHWK\OHQH�EOXH�G\H�
UHPRYDO���� 2SWLPD]LRQ� E\� UHVSRQVH�
VXUIDFH� PHWKRGRORJ\��:DWHU� 5HVRXUFHV� DQG�
,QGXVWUL�������������GRL���������M�ZUL�������
�������

<XOLDQD��0���7UDQ�7KL��1��<���	�+VX�-X��<����������
(IIHFW� RI � H[WUDFWLRQ� PHWKRGV� RQ�
FKDUDFWHULVWLF� DQG� FRPSRVLWLRQ� RI �
,QGRQHVLDQ� FDVKHZ� QXW� VKHOO� OLTXLG��
,QGXVWULDO� &URS� DQG� 3URGXFWV�� ���� ���������
GRL���������M�LQGFURS�������������

6LIDW�GDQ�0XWX�$UDQJ�$NWLI �GDUL�7HPSXUXQJ�%LML�0HWH��$QDFDUGLXP�RFFLGHQWDOH�/��
�'HZL�$OLPDK�


