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%LRPDVV�UHVRXUFH�PDLQO\�IURP�IRUHVW�LQGXVWULHV�ZDVWH�VXFK�DV�RLO�SDOP�HPSW\�IUXLW�EXQFKHV��7..6��LV�DEXQGDQWO\�
DYDLODEOH��&XUUHQWO\��WKH�XWLOL]DWLRQ�RI �7..6�DV�S\URO\VLV�SURGXFWV�LV�VWLOO�OLPLWHG�WR�FKDUFRDO�SURGXFW��DFWLYDWHG�FKDUFRDO�
DQG�FKDUFRDO�EULTXHWWHV��2Q�WKH�RWKHU�KDQG��UHVHDUFK�RQ�ELR�RLO�PDQXIDFWXULQJ�IURP�ELRPDVV�XVLQJ�IDVW�S\URO\VLV�PHWKRG�
PD\�LQFUHDVH�K\GURFDUERQV�DQG�FDORULILF�YDOXHV��KRZHYHU�WKH�DPRXQW�RI �FDWDO\VW�XVHG�LV�KLJKHU�WKDQ�WKH�ELRPDVV�� LV�SDSHU�7K
REVHUYHV� PDGH�GDWD�DQG�LQIRUPDWLRQ�RQ�WKH�FKDUDFWHULVWLFV�RI �ELR�RLO� IURP�RLO�SDOP�HPSW\�IUXLW�EXQFKHV�WKURXJK�WKH�DGGLWLRQ�
RI � D�FDWDO\VW��7KH� \LHOG�����������S+��������VSHFLILF�JUDYLW\��������YLVFRVLW\����F6W1L�1=$�DV� RSWLPDO�UHVXOWV�� �DQG�
FDORULILF�YDOXH ������0-�NJ IODPH� PHGLXP�FDWHJRU\ �� �� �ZLWK� LQ� ��ZHUH�REWDLQHG�ZLWK�WKH�DGGLWLRQ�RI ����FDWDO\VW 7KH�ELR�RLO
SURGXFHG� �GRPLQDWHG�E\�DFHWLF�DFLG��SKHQRO�DQG�EHQ]HQH�RU�WROXHQH �DQG�WKHUH� DONHQH�K\GURFDUERQV�ZDV � ZHUH�DOVR� FRPSRXQG��
IRU�LQVWDQFH�KH[DGHFHQH�DQG�DURPDWLF�K\GURFDUERQV�QDSKWKDOHQH�

.H\ZRUGV��%LR�RLO��OLJQRFHOOXORVH��RLO�SDOP�HPSW\�IUXLW�EXQFKHV��FDWDO\VW��K\GURFDUERQV

$%675$.

6XPEHU�GD\D�ELRPDVVD�WHUXWDPD�GDUL�OLPEDK�LQGXVWUL�NHKXWDQDQ�VHSHUWL�WDQGDQ�NRVRQJ�NHODSD�VDZLW�
�7..6��WHUVHGLD�PHOLPSDK��6DDW�LQL�SHPDQIDDWDQ�7..6�VHEDJDL�SURGXN�SLUROLVLV�PDVLK�WHUEDWDV�SDGD�
SURGXN� DUDQJ�� DUDQJ� DNWLI�� GDQ�EULNHW� DUDQJ��'L� VLVL� ODLQ�SHQHOLWLDQ�SHPEXDWDQ�ELR�RLO� GDUL�ELRPDVVD�
PHQJJXQDNDQ�PHWRGH�SLUROLVLV�FHSDW�PHQJKDVLONDQ�SURGXN�\DQJ�PHQJDQGXQJ�KLGURNDUERQ�GDQ�QLODL�
NDORU�\DQJ�PHQLQJNDW��DNDQ�WHWDSL� MXPODK�NDWDOLV�\DQJ�GLJXQDNDQ� OHELK� WLQJJL�GLEDQGLQJNDQ�GHQJDQ�
ELRPDVVD��7XOLVDQ�LQL�PHPSHODMDUL�GDWD�GDQ�LQIRUPDVL�NDUDNWHULVWLN�ELR�RLO�GDUL�WDQGDQ�NRVRQJ�NHODSD�VDZLW�
PHODOXL� SHQDPEDKDQ� NDWDOLV� 1L�1=$�� +DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� SHQDPEDKDQ� ��� NDWDOLV�
PHQJKDVLODQ�ELR�RLO�\DQJ�RSWLPDO��\DLWX�UHQGHPHQ�VHEHVDU���������S+�������EHUDW�MHQLV��������YLVNRVLWDV�
���F6W��QLODL�NDORU�������0-�NJ��GDQ�GD\D�Q\DOD�GHQJDQ�NDWHJRUL�VHGDQJ��%LR�RLO�\DQJ�GLKDVLONDQ�GLGRPLQDVL�
ROHK� DVDP� WHUXWDPD� DVDP� DVHWDW�� IHQRO�� EHQ]HQH�� DWDX� WROXHQH�� VHUWD� WHUGDSDW� VHQ\DZD� JRORQJDQ�
KLGURNDUERQ�DONHQD�VHSHUWL�KH[DGHFHQH�GDQ�KLGURNDUERQ�DURPDWLN�QDSKWKDOHQH�

.DWD�NXQFL���%LR�RLO��OLJQRVHOXORVD��WDQGDQ�NRVRQJ�NHODSD�VDZLW��NDWDOLV��KLGURNDUERQ
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$��/DWDU�%HODNDQJ

� 3HUPDVDODKDQ�SHPDNDLDQ�PLQ\DN�EXPL�DGDODK�
NDUHQD�VLIDWQ\D�\DQJ�WLGDN�GDSDW�GLSXOLKNDQ��QRQ�
UHQHZDEOH���ROHK�NDUHQD�LWX�SHUOX�GLVXEVWLWXVL�ROHK�
EDKDQ� EDNDU� \DQJ� GDSDW� GLSXOLKNDQ� DQWDUD� ODLQ�
\DQJ� EHUDVDO� GDUL� WDQDPDQ� SHUWDQLDQ� DWDX�
NHKXWDQDQ��3HUDWXUDQ�3UHVLGHQ�1RPRU���7DKXQ�
�����PHPXDW�UHQFDQD�SHQJHORODDQ�HQHUJL�KLQJJD�
WDKXQ������GLPDQD�,QGRQHVLD�PHPEHULNDQ�SRUVL�
���� XQWXN� HQHUJL� EDUX� WHUEDUXNDQ� �(%7��
�3HUDWXUDQ�3UHVLGHQ���������6DODK�VDWX�FDEDQJ�GDUL�
(%7�LWX�DGDODK�ELRHQHUJL��1DWLRQDO�*HRJUDSKLF�
,QGRQHVLD�� ������� %LRHQHUJL� PHUXSDNDQ� EDKDQ�
EDNDU� DOWHUQDWLI � SHQJJDQWL� EDKDQ� EDNDU�PLQ\DN�
EXPL� VHSHUWL� EHQVLQ� GDQ� VRODU�� 6DODK� VDWX�
ELRHQHUJL�\DQJ�EHUSRWHQVL�GLNHPEDQJNDQ�DGDODK�
ELR�RLO��%LR�RLO�DWDX�GLNHQDO�MXJD�VHEDJDL�S\URO\VLV�RLO�
DGDODK� EDKDQ� EDNDU� VHMHQLV� VRODU� \DQJ�PHPLOLNL�
EHUDW� MHQLV� GDQ� YLVNRVLWDV� \DQJ� WLQJJL� VHUWD� S+�
UHQGDK� VHKLQJJD� SHPDNDLDQQ\D� PDVLK� WHUEDWDV�
VHEDJDL�EDKDQ�EDNDU�ERLOHU�DWDX�GLEDNDU�ODQJVXQJ�
XQWXN� NHSHUOXDQ� SHQJHULQJDQ� GDQ� EHOXP� GDSDW�
GLJXQDNDQ� VHFDUD� ODQJVXQJ� SDGD� EDKDQ� EDNDU�
WUDQVSRUWDVL��8QWXN�GDSDW�GLJXQDNDQ�SDGD�PHVLQ��
ELR�RLO� KDUXV� GLRODK� OHELK� ODQMXW� PHODOXL� SURVHV�
SHUHQJNDKDQ�
� %LR�RLO� GDSDW� GLSURGXNVL� GDUL� ELRPDVVD�
PHQJJXQDNDQ� WHNQRORJL� SLUROLVLV� \DLWX� SLUROLVLV�
ODPEDW� GDQ� SLUROLVLV� FHSDW�� 3LUROLVLV� ODPEDW�
EHUODQJVXQJ�SDGD� VXKX� OHELK� UHQGDK�GDQ�ZDNWX�
WLQJJDO�ELRPDVVD�GDODP�UHDNWRU�FXNXS�ODPD�\DLWX�
OHELK�GDUL���MDP��3URGXN�XWDPDQ\D�DGDODK�DUDQJ�
GDQ�GLKDVLONDQ�GHVWLODW�\DQJ�PHQJDQGXQJ�ELR�RLO��
3LUROLVLV� FHSDW� �IDVW� S\URO\VLV�� EHUODQJVXQJ� SDGD�

RVXKX�����²���� &�GDQ�ZDNWX�WLQJJDO�ELRPDVVD�GL�
GDODP�UHDNWRU�VDQJDW�FHSDW�VHNLWDU��� �²� ����GHWLN��
SURGXN� XWDPD� DGDODK� ELR�RLO�� DUDQJ� GDQ� JDV�
�:LERZR�	�+HQGUD���������0HQXUXW�%URZQ�GDQ� �
+ROPJUHQ� ������� WHUGDSDW� EHEHUDSD� WHNQRORJL�
SHPEXDWDQ�ELR�RLO�GHQJDQ�WHNQLN�IDVW�S\URO\VLV�\DLWX�
EXEOLQJ�IOXLGL]HG�EHG��FLUFXODWLQJ�IOXLGL]HG�EHGV�WUDQVSRUW�
UHDFWRU��URWDWLQJ�FRQH�S\URO\]HU��DEODWLYH�S\URO\VLV��YDFXP�
S\URO\VLV��DXJHU�UHDFWRU��GDQ�IUHH�IDOO�UHDFWRU�
� 3HQHOLW LDQ� SHPEXDWDQ� � GHQJDQ�ELR�RL O
SHQDPEDKDQ�NDWDOLV�WHODK�GLODNXNDQ�ROHK�EHEHUDSD�
SHQHOLWL � PHQJJXQDNDQ� EDKDQ� EDNX�� GHQJDQ
EHUEHGD� GDQ� DWDX� DODW�WHNQLN� SLUROLVLV� \DQJ�

EHUEHGD�� =KDQJ�� ;LDR�� +XDQJ�� ;LDR�� GDQ� ;X�
������� PHQJJXQDNDQ� OLPEDK� WRQJNRO� MDJXQJ�
GHQJDQ� WHNQLN� SLUROLVLV� FHSDW� \DLWX� IOXLGL]HG� EHG�
UHDFWRU�� -DFNVRQ�� &RPSWRQ�� GDQ� %RDWHQJ� �������
PHQJDSOLNDVLNDQ�NDWDOLV�KHWHURJHQ�XQWXN�SLUROLVLV�
OLJQLQ��'HPLNLDQ�MXJD�)UHQFK�GDQ�&]HUQLN��������
\DQJ�PHQJDSOLNDVLNDQ� NDWDOLV� KHWHURJHQ� =60���
XQWXN� SLUROLVLV� ELRPDVVD�� 0HVNLSXQ� NHGXDQ\D�
PHQJKDVLONDQ� � \DQJ� PHQJDQGXQJ�ELR�RL O
KLGURNDUERQ� GDQ� QLODL� NDORU� \DQJ� PHQLQJNDW��
DNDQ� WHWDSL� MXPODK�NDWDOLV� \DQJ�GLJXQDNDQ� OHELK�
WLQJJL� GLEDQGLQJNDQ� GHQJDQ� ELRPDVVD�� =KDQJ�
HW� DO�� ������� PHQJJXQDNDQ� SHUEDQGLQJDQ�
ELRPDVVD � NDWDOLV�+=60����� DUWLQ\D�� GDQ MXPODK�
NDWDOLV� OLPD� NDOL� OLSDW� GLED GLQJNDQ� ELRPDVVD��Q
GHPLNLDQ� MXJD )UHQFK� GDQ� &]HUQLN� �������
PHQJJXQDNDQ�SHUEDQGLQJDQ�ELRPDVVD� NDWDOLV�GDQ�
������ GDQ� �������� 0HVNLSXQ� VDPSHO� ELRPDVVD�
\DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� WHUVHEXW� NHFLO�
KDQ\D� ��� PJ� EHUEDQGLQJ� ��� PJ� NDWDOLV�� DNDQ�
VDQJDW� WLGDN� HIHNWLI � ELOD� NDSDVLWDV� SHQHOLWLDQ�
GLSHUEHVDU��NDUHQD�MXPODK�NDWDOLV�\DQJ�GLJXQDNDQ�
OHELK�EHVDU�GDUL�ELRPDVVD� �PHQJLQJDW�KDUJD�VHUWD
NDWDOLV�\DQJ�FXNXS�PDKDO�
� 5DKPDK� � 6DKDQ � � GDQ� %DKU L � ������ �
PHQJJXQDNDQ����J�ELRPDVVD�GHQJDQ�NDWDOLV�]HROLW�
DODP�VHEDQ\DN�����J�GDQ���J�DWDX������GDQ����GDUL�
EHUDW� ELRPDVVD��+DVLO� WHUEDLN� GLSHUROHK� GHQJDQ�
SHQDPEDKDQ���J�DWDX����NDWDOLV��6HPHQWDUD�5L]N\��
%DKUL��GDQ�<XVQLPDU� �������PHQJJXQDNDQ����J�
ELRPDVVD�GHQJDQ�NDWDOLV�&R�0R�1=$�VHEDQ\DN�
������ ��� GDQ� ����� GDUL� EHUDW� ELRPDVVD� SDGD�
SLUROLVLV� ODPEDW��+DVLO� WHUEDLN� GLSHUROHK� GHQJDQ�
SHQDPEDKDQ� NDWDOLV� ������ -XPODK� NDWDOLV� \DQJ�
GLXMLFREDNDQ�SDGD�SHQHOLWLDQ�WHUVHEXW�WLGDN�EHVDU�
NDUHQD�IXQJVL�NDWDOLV�DGDODK�XQWXN�PHPSHUFHSDW�
UHDNVL�
� 6XPEHUGD\D�ELRPDVVD� VDQJDW�EHVDU� WHUXWDPD�
GDUL� VHNWRU� SHUWDQLDQ� GDQ� NHKXWDQDQ�� VHSHUWL�
OLPEDK� SHPDQHQDQ� GDQ� OLPEDK� LQGXVWUL�
NHKXWDQDQ��PLVDOQ\D� VHUEXN� JHUJDML� DWDX� WDQGDQ�
NRVRQJ�NHODSD�VDZLW��7..6�� 3HPDQIDWDQ�7..6��
VHEDJDL� SURGXN� SLUROLVLV� PDVLK� WHUEDWDV� SDGD�
SURGXN�DUDQJ��DUDQJ�DNWLI �GDQ�EULNHW�DUDQJ��3XWUD��
+DNLP�� <XULDQGDOD�� 	� $QJJUDLQL�� �������
3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQGDSDWNDQ�GDWD�
GDQ� LQIRUPDVL� NDUDNWHULVWLN� ELR�RLO� GDUL� WDQGDQ�
NRVRQJ�NHODSD�VDZLW�PHQJJXQDNDQ�WHNQLN�SLUROLVLV�
FHSDW�PHODOXL�SHQDPEDKDQ�NDWDOLV�1L�1=$�
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$��%DKDQ�GDQ�$ODW

� %DKDQ�EDNX�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�
LQL� DGDODK� WDQGDQ� NRVRQJ� NHODSD� VDZLW� �7..6��
GDUL� 0DOLQJSLQJ�� %DQWHQ�� %DKDQ� NLPLD� \DQJ�
GLJXQDNDQ�DQWDUD�ODLQ�]HROLW�DODP��PHWDQRO��HWDQRO��
DLU�VXOLQJ��DVDP�IOXRULGD��+)���DVDP�NORULGD��+&O���
DPRQLXP� NORULGD� �1+ &O��� QDWULXP� VXOIDW��

�1D 62 ��DQKLGUDW��GDQ�NULVWDO�1L�12 � ��+ 2�� � � � �

� 3HUDODWDQ� \DQJ� GLJXQDNDQ� DQWDUD� ODLQ� PHVLQ�
SHPEXDW�VHUEXN�ND\X��VDULQJDQ��UHDNWRU�SLUROLVLV�
ELR�RLO��IUHH�IDOO�UHDFWRU��UHIOXNV��SHQDPSXQJ�ODUXWDQ�
ELR�RLO�� SHQDPSXQJ� SDUWLNXODW�� DODW� GLVWLODVL��
SHQJDGXN� � ��� GHVLNDWRU�� S+� PHWHU��VWLU HU
SLNQRPHWHU��HUOHQPH\HU�DVDK��QHUDFD RYHQ��GDQ� �

%��0HWRGH

����3HUVLDSDQ�EDKDQ

� %DKDQ�EDNX�GLDPELO�GDUL�ORNDVL�GL�0DOLQJSLQJ��
R%DQWHQ�� GDQ� GLNHULQJNDQ� SDGD� VXKX� ��� ²� �� &��

GLKDOXVNDQ� GDQ� GLVDULQJ� ORORV� ��� PHVK� GDQ�
WHUWDKDQ����PHVK��6HODQMXWQ\D�GLODNXNDQ�DQDOLVLV�
NDGDU�XQWXN�SHQHWDSDQ�NDGDU�OLJQLQ�VHVXDL�61,����
�����������6WDQGDU�1DVLRQDO�,QGRQHVLD������E���
NDGDU� KRORVHOXORVD� 61,� ������������� �6WDQGDU�
1DVLRQDO�,QGRQHVLD������D���NDGDU�DOSKD�VHOXORVD�
61,� ���������� �6WDQGDU� 1DVLRQDO� ,QGRQHVLD��
�������GDQ�NHODUXWDQ�GDODP�DONRKRO�EHQ]HQD�61,�
������������� �6WDQGDU� 1DVLRQDO� ,QGRQHVLD��
����F��

��� 3HPEXDWDQ�NDWDOLV

� .DWDOLV� \DQJ� GLJXQDNDQ� DGDODK� ]HROLW� DODP�
GHQJDQ� LPSUHJQDVL� QLNHO�� 3URVHV� SHPEXDWDQ�
NDWDOLV� WHUVHEXW� PHQJJXQDNDQ PRGLILNDVL��
SURVHGXU� \DQJ� WHODK� GLODNXNDQ� ROHK� 7DGHXV��
6LODODKL��6D\HNWL��GDQ�6LDQLSDU��������GDQ�,UYDQWLQR�
��������=HROLW�DODP�GLKDOXVNDQ�GHQJDQ�XNXUDQ�����
PHVK��ODOX�GLFXFL�GHQJDQ�DTXGHV�GDQ�GLNHULQJNDQ��
VHODQMXWQ\D� GLUHIOXNV� GDODP� ODUXWDQ� +&O� �� 1�
VHODPD� ��� PHQLW� SDGD� WHPSHUDWXU� �� &� VDPELO�R

GLDGXN�� NHPXGLDQ� GLFXFL� EHUXODQJ� NDOL� VDPSDL�
WLGDN� WHUGHWHNVL� LRQ� &O GHQJDQ� FDUD� DLU� FXFLDQ���

GLWHWHVL� $J12 ELOD� WLGDN�� DSD VHWHODK� GLWHWHVL��

WHUEHQWXN�HQGDSDQ�SXWLK�PDND�]HROLW�DODP�VXGDK�
EHEDV� GDUL� LRQ� &O GDQ� GLNHULQJNDQ�� =HROLW��� VLDS�
GLUHQGDP�GDODP�ODUXWDQ�1+ &O�SDGD�WHPSHU WXU�D�

�� &�VDPELO�GLDGXN�VHODPD���MDP�SHUKDUL�VHODPD���R

PLQJJX�� =HROLW� GLUHQGDP� GDODP� ODUXWDQ� ORJDP�

1L�12 � ��+ ���GDQ�GLUHIOXNV�VHODPD���MDP�SDGD�� � �

VXKX� �� &�� VHODQMXWQ\D� GLNDOVLQDVL� SDGD� VXKX�R

��� &R �

��� 3HPEXDWDQ�ELR�RLO

� 3HQHOLWLDQ�SHPEXDWDQ�ELR�RLO�PHQJJXQDNDQ�DODW�
R

IUHH� IDOO� UHDFWRU� SDGD� VXKX� UHDNVL� ��� &� GHQJDQ�
EDKDQ� EDNX� 7..6�� 3DGD� EDKDQ� EDNX�
GLWDPEDKNDQ�NDWDOLV�]HROLW�DODP�DNWLI �DWDX�GLVHEXW�
MXJD� 1=$� �1DWXUDO� =HROLWH� $FWLYDWHG�� GHQJDQ�
SHQJHPEDQJ�QLNHO��1L�1=$��GDQ�NDWDOLV�PDVLQJ�
PDVLQJ� ���� ���� ���� ��� GDQ� ��� GDUL� VDPSHO�
WDQGDQ�NRVRQJ�VDZLW�

��� �3HQJXMLDQ�ELR�RLO

� 3HQJXMLDQ�GLODNXNDQ�WHUKDGDS�VLIDW�ILVLNR�NLPLD�
\DLWX��UHQGHPHQ��ELR�RLO��DUDQJ��GDQ�JDV���S+��S+�
PHWHU���YLVNRVLWDV��YLVFRPHWHU�%URRNILHOG����EHUDW�MHQLV�
�PHWRGH�SLNQRPHWHU���QLODL�NDORU��ERPE�FDORULPHWU\���
GD\D�Q\DOD��NHPDPSXDQ�EDNDU�GHQJDQ�VNRU�FHSDW��
��²���GHWLN�� VHGDQJ����²���GHWLN�� ODPEDW�!������
GHWLN�� WLGDN�PHQ\DOD�!������:LERZR�	�+HQGUD��
������GDQ�DQDOLVLV�NRPSRQHQ�NLPLD�PHQJJXQDNDQ�
*&06� 6KLPDG]X� 43� ����� 8OWUD�� .RQGLVL� DODW�

RPHPDNDL� VXKX�NRORP��� &�GHQJDQ� MHQLV� NRORP�
57;� �06� GHQJDQ� JDV� SHPEDZD� KHOLXP�� VXKX�

R RGHWHNWRU� ��� &�� VXKX� LQMHFWRU� ��� &�� NHFHSDWDQ�
RNHQDLNDQ�VXKX��� &�SHU�PHQLW�GDQ�ZDNWX�DQDOLVD�

���PHQLW��6DPSHO�GLVDULQJ�GHQJDQ�NHUWDV�VDULQJ��
NHPXGLDQ�VDPSHO�ODQJVXQJ�GLLQMHNVLNDQ�NH�GDODP�
*&� VHMXPODK� ���� ¬/� VHKLQJJD� WHUNURPDWRJUDIL�
GHQJDQ�NRPSRQHQ�\DQJ�WHUSLVDK��$GDSXQ�VDPSHO�
\DQJ�GLLQMHNVLNDQ�NH�GDODP�*&�DGDODK�VDWX�VDPSHO�
XQWXN� WLDS� SHUODNXDQ� NDWDOLV�� .XDQWLILNDVL�
NRPSRQHQ�PHQJJXQDNDQ�PHWRGH�SHUEDQGLQJDQ�
NXUYD�UHODWLI��3HQGHWHNVLDQ�EHUODQJVXQJ�GL�GDODP�
06� �0DVV� 6SHFWURPHWU\�� GHQJDQ� PHNDQLVPH�
SHQHPEDNDQ� VHQ\DZD� ROHK� HOHNWURQ� PHQMDGL�
PROHNXO� WHULRQLVDVL� GDQ� SHQFDWDWDQ� SROD�
IUDJPHQWDVL�\DQJ�WHUEHQWXN�GLEDQGLQJNDQ�GHQJDQ�
SROD� IUDJPHQWDVL� VHQ\DZD� VWDQGDU� \DQJ� DGD� GL�
GDODP� SHUDQJNDW� *&06� \DQJ� GLLQGLNDVLNDQ�
GHQJDQ�SHUVHQWDVH�6LPLODULW\�,QGH[��6,���PHQJDFX�
SDGD�OLEUDU\�:LOH\����6HQ\DZD�VWDQGDU�6,�WHUWLQJJL�
�GDSDW�PHQFDSDL������DNDQ�WHUEDFD�SDGD�NRORP�
KDVLO�EHUVDPDDQ�GHQJDQ�JUDILN��%337��������

����$QDOLVLV�'DWD

� 3HUODNXDQ� SHQHOLWLDQ� PHQJJXQDNDQ� YDULDEHO�
WHWDS�� PDVVD� ELRPDVVD� WDQGDQ� NRVRQJ� NHODSD�
VDZLW��XNXUDQ�SDUWLNHO�ELRPDVVD����PHVK��XNXUDQ�
NDWDOLV� 1L�=HROLW� ���� PHVK�� GDQ� WHPSHUDWXU�



��

SLUROLVLV���� &��3HQHOLWLDQ�PHUXSDNDQ�SHUFREDDQ�R

\DQJ� GLVXVXQ� GDODP� U DFDN� OHQJNDS�DQFDQJDQ�
GHQJDQ� IDNWRU� WXQJJDO� SHUVHQWDVH� EHUDW� NDWDOLV�
��� ��� ��� ��� GDQ� ��� GDUL� EHUDW� ELRPDVVD� GHQJDQ�
PDVLQJ�PDVLQJ� �� NDOL� XODQJDQ�� 3HUDQJNDW� OXQDN�
\DQJ�GLJXQDNDQ�GDODP�SHQJXMLDQ�VWDWLVWLN�DGDODK�
6366����

0RGHO�UDQFDQJDQ�\DQJ�GLJXQDNDQ�DGDODK�VHEDJDL�
EHULNXW�

<  �������$��� ������������������������������������������������������{ �LM L LM����

� < �  � 3HQJDPDWDQ� DUDI �NH�LMWLM

� ��  � QLODL�UDWDDQ�XPXP
� $L�  � 3HQJDUXK�EHUDW�NDWDOLV�SDGD�WDUDI �NH�L
� �  �� .RPSRQHQ�UHQGRP�HUURULM�

� 'DWD� \DQJ� GLSHUROHK� GLDQDOLVD� PHQJJXQDNDQ�
VLGLN� UDJDP��$QRYD�� ELR�RLO\DLWX� UHQGHPHQ� ��S+��
EHUDW� MHQLV�� YLVNRVLWDV� GDQ� QLODL� NDORU�� GDQ�
GLODQMXWNDQ�GHQJDQ�XML�'XQFDQ�
��

,,,��+$6,/�'$1�3(0%$+$6$1

$��$QDOLVLV�3URNVLPDW�7DQGDQ�.RVRQJ�.HODSD�
6DZLW

�� +DVLO�DQDOLVLV�NLPLD�WDQGDQ�NRVRQJ�NHODSD�VDZLW�
GDSDW� GLOLKDW� SDGD� 7DEHO� ��� +DVLO� SHQJXNXUDQ�
PHQXQMXNNDQ�EDKZD�WDQGDQ�NRVRQJ�NHODSD�VDZLW�
PHPSXQ\DL� NDGDU� KRORVHOXORVD� VHEHVDU� ��������
+DVLO�LQL�OHELK�EHVDU�GDUL�KRORVHOXORVD�7..6�KDVLO�
SHQHOLWLDQ�,QGUDZDQ�HW�DO���������VHEHVDU��������
WHUGLUL� DWDV� DOSKD� VHOXORVD� ������� GDQ�
KHPLVHOXORVD� �������� +RORVHOXORVD� PHUXSDNDQ�
NDUERKLGUDW�GDODP�ND\X�\DQJ�WHUGLUL�DWDV�VHOXORVD��

KHPLVHOXORVD��GDQ�SHNWLQ�VHWHODK� OLJQLQ�GLKLODQJ�
NDQ�GDUL�ND\X�
� .DGDU�HNVWUDNWLI � WDQGDQ�NRVRQJ�NHODSD� VDZLW�
\DQJ�ODUXW�GDODP�DONRKRO�EHQ]HQD�DGDODK��������
=DW� HNVWUDNWLI � WHUGLUL� GDUL� EHUEDJDL� MHQLV�
NRPSRQHQ�VHQ\DZD�RUJDQLN�VHSHUWL�PLQ\DN�DWVLUL��
WHUSHQRLG�� VWHURLG�� OHPDN�� OLOLQ�� � �VWLOEHQ��SKHQRO
OLJQDQ�� WDQLQ� WHUKLGUROLVLV�� WDQLQ� NRQGHQVDVL��
IODYRQRLG���6MRVWURP���������.DGDU�OLJQLQ�GDODP�
WDQGDQ�NRVRQJ�NHODSD�VDZLW�DGDODK���������.DGDU�
OLJQLQ� LQL� PDVLK� VHVXDL� GHQJDQ� KDVLO� SHQHOLWLDQ�
6LPDWXSDQJ�� 1DWD�� GDQ� +HUOLQD� ������� \DQJ�
PHQJLVRODVL�OLJQLQ�GDUL�7..6�VHEHVDU���������������
.DGDU� OLJQLQ� 7..6� WHUVHEXW� GL� EDZDK� UHQWDQJ�
NDGDU� OLJQLQ� ND\X� SDGD� XPXPQ\D� \DQJ� EHUNLVDU�
DQWDUD�����������/LJQLQ�PHUXSDNDQ�]DW�RUJDQLN�
SROLPHU�\DQJ�SHQWLQJ�GDQ�EDQ\DN�WHUGDSDW�GDODP�
WXPEXKDQ� WLQJNDW� WLQJJL�� .DGDU� OLJQLQ� GDODP�
EDKDQ� EDNX� EHUSHQJDUXK� WHUKDGDS� UHQGHPHQ�
ELR�RLO� \DQJ� GLKDVLONDQ�� GLPDQD� VHPDNLQ� WLQJJL�
NDGDU�OLJQLQ�UHQGHPHQ�ELR�RLO�DNDQ�VHPDNLQ�EHVDU��
6HGDQJNDQ� KRORVHOXORVD� EHUNRQWULEXVL� SDGD�
NRPSRQHQ� DVDP� \DQJ� WHUEHQWXN� GDODP� ELR�RLO�
VHSHUWL� DVDP� DVHWDW�� DVDP� � GDQ� DVDP�IRUPLF
SURSDQRDW��)DKPL��%ULGJZDWHU��'RQQLVRQ��<DWHV��
	�-RQHV��������

%��.DUDNWHULVDVL�#JP�PJM

��� +DVLO� *&06� �*DV� &KURPDWRJUDSK\� 0DVV�
6SHFWURPHWU\��

� +DVLO� SHQJXMLDQ�*&06�PHQXQMXNNDQ�EDKZD�
NRPSRQHQ�NLPLD�ELR�RLO�VHUEXN�7..6�SDGD�VXKX�
��� &� WDQSD� NDWDOLV� WHUGHWHNVL� ��� NRPSRQHQ�R

�/DPSLUDQ� ���� \DQJ� GLGRPLQDVL� ROHK� JRORQJDQ�

7DEHO�����6LIDW�ILVLNR�NLPLD�WDQGDQ�NRVRQJ�NHODSD�VDZLW
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3DUDPHWHU�

�3DUDPHWHUV��

.DGDU �

�&RQWHQW� ��� �

.DGDU�$LU� �0RLVWXUH�FRQWHQW�� ���� �

.DGDU�HNVWUDNWLI� �([WUDFWLYH�FRQWHQW�� ���� �

.DGDU�KRORVHOXORVD� �+RORFHOOXORVH�FRQWHQW�� ����� �

.DGDU�DOSKD�VHOXORVD� �$OSKD�FHOOXORVH�FRQWHQW�� ����� �

.DGDU�KHPLVHOXORVD��+HPLFHOOXORVH�FRQWHQW�� ����� �

.DGDU�/LJQLQ� �/LJQLQ�FRQWHQW�� ����� �

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



SKHQRO�� DVDP� SDOPLWDW� GDQ� DVDP� VWHDUDW�� %HOXP�
WHUOLKDW� DGDQ\D� VHQ\DZD� KLGURNDUERQ� 7HUGDSDW��
VHQ\DZD� �\DQJ�FXNXS�WLQJJL�SDGD�KDPSLU�GL�KH[DQH
VHPXD�*&06�� \DQJ�PHUXSDNDQ�SHODUXW� VDPSHO��
6HGDQJNDQ� XQWXN� SHQJJXQDDQ� NDWDOLV� 1L�1=$�
����/DPSLUDQ������WHUGHWHNVL����NRPSRQHQ�NLPLD�
�GDUL����VHQ\DZD�NLPLD�WHUGDSDW�VDWX�VHQ\DZD�\DQJ�
VDPD�� GDQ� GLGRPLQDVL� ROHK� JRORQJDQ� SKHQRO��
JRORQJDQ EHQ]HQH� DWDX� DFHWRQH�� GDQ� ���
IXUDQFDUER[DOGHK\GH�� WHULGHQWLILNDVL� MXJD� DGDQ\D�
VHQ\DZD� KLGURNDUERQ� DONHQD� \DLWX� �� �KH[DGHFHQH
�& + ���3DGD�NDWDOLV�1L�1=$�����/DPSLUDQ������ ��

WHULGHQWLILNDVL� �� NRPSRQHQ� NLPLD� �GDUL� ����
VHQ\DZD� NLPLD� WHUGDSDW� ��� VHQ\DZD� \DQJ� VDPD��
\DQJ�GLGRPLQDVL�ROHK�JRORQJDQ�SKHQRO��EHQ]HQH��
DVDP�DVHWDW��GDQ�JRORQJDQ�KLGURNDUERQ�DONHQD���

�� ��KH[DGHFHQH� � ��& + � GDQ KLGURNDUERQ� DURPDWLN�
Q �& + ��� ��DSKWKDOHQH� �
� .RPSRQHQ�NLPLD�ELR�RLO�PHQJJXQDNDQ�NDWDOLV�
1L�1=$� ��� �/DPSLUDQ� ��� WHULGHQWLILNDVL�
VHEDQ\DN� ��� �GDUL� ��� VHQ\DZD� NLPLD� WHUGDSDW� ��
VHQ\DZD�\DQJ�VDPD��NRPSRQHQ�\DQJ�GLGRPLQDVL�
ROHK� JRORQJDQ� PHWDQRO�� SKHQRO�� EHQ]HQH��
QDSKWKDOHQH��GDQ�DVDP�DVHWDW��3DGD�SHQJJXQDDQ�
NDWDOLV�1L�1=$�����/DPSLUDQ����WHULGHQWLILNDVL�
���NRPSRQHQ��GDUL����VHQ\DZD�NLPLD�WHUGDSDW���
VHQ\DZD�\DQJ�VDPD��\DQJ�GLGRPLQDVL�ROHK�SKHQRO��
��$FHWR[\���SURSDQRO� GDQ� DVDP� DVHWDW��
WHULGHQWLILNDVL� MXJD� VHQ\DZD� KLGURNDUERQ� ��
KH[DGHFHQH�&��+����GDQ�KLGURNDUERQ�DURPDWLN�
QDSKWKDOHQH��&��+����
� 'DUL�KDVLO�*&06�ELR�RLO�GHQJDQ�SURVHV�IUHH�IDOO�
UHDFWRU� PHQJJXQDNDQ� NDWDOLV� 1L�1=$� GDSDW�
GLOLKDW� EDKZD� DGDQ\D� SHQDPEDKDQ� NDWDOLV� SDGD�
EDKDQ� EDNX� PHQJKDVLONDQ� NRPSRQHQ� VHQ\DZD�
NLPLD� \DQJ� OHELK� EDQ\DN� GLEDQGLQJNDQ� WDQSD�
PHQJJXQDNDQ� NDWDOLV�� .RPSRQHQ� WHUEDQ\DN�
GLSHUROHK� SDGD� SHQDPEDKDQ�1L�1=$� ���� GDQ�
NHPEDOL�PHQXUXQ� SDGD� SHQDPEDKDQ� NDWDOLV� ���
GDQ� ��� SHU� EHUDW� VDPSHO�� $NDQ� WHWDSL�
SHQDPEDKDQ� NDWDOLV� KDQ\D� PHQJKDVLONDQ�
KLGURNDUERQ� GDUL� JRORQJDQ� DONHQD�� 6HGDQJNDQ�
KLGURNDUERQ�DONDQD�\DQJ�PHUXSDNDQ�VHQ\DZD�GL�
GDODP� EDKDQ� EDNDU� VRODU� GDQ� EHQVLQ�� WLGDN�
WHUGHWHNVL�� +DO� LQL� GLGXJD� ROHK� � ZDNWX� NRQWDN�
EDKDQ�EDNX�GDQ�NDWDOLV�GHQJDQ�SDQDV��VDQJDW�FHSDW�
WHUMDGL�� VHKLQJJD� WHUEHQWXNQ\D� KLGURNDUERQ�
DONDQD�WLGDN�WHUMDGL�
� 'DUL�KDVLO�DQDOLVLV�*&06�GDSDW�GLOLKDW�EDKZD�
SHQDPEDKDQ�NDWDOLV�VHFDUD� ODQJVXQJ�SDGD�EDKDQ�
EDNX�GDSDW�PHPSHQJDUXKL�NRPSRQHQ�NLPLD�ELR�

RLO� \DQJ� GLKDVLONDQ�� $GDQ\D� NDWDOLV� WHUVHEXW�
PHQJKDVLONDQ�NRPSRQHQ�NLPLD�\DQJ�OHELK�EDQ\DN�
MLND� GLEDQGLQJNDQ� WDQSD� SHQDPEDKDQ� NDWDOLV��
-XPODK�NRPSRQHQ�NLPLD�WHUEDQ\DN�GLSHUROHK�GDUL�
SHQDPEDKDQ� NDWDOLV�1L�1=$� ���E�E� \DLWX� ���
NRPSRQHQ� NLPLD�� 3DGD� SHQDPEDKDQ� NDWDOLV�
1L�1=$� ��� E�E�� NRPSRQHQ� NLPLD� \DQJ�
WHUEHQWXN�NHPEDOL�WXUXQ�PHQMDGL����NRPSRQHQ��
+DO� LQL�GLGXJD�SDGD�SHQDPEDKDQ� MXPODK�NDWDOLV�
PHQMDGL� ��� 1L�1=$� PHQ\HEDENDQ� VHUEXN�
NDWDOLV� OHELK� EDQ\DN� PHQHPSHO� SDGD� VHUEXN�
VDPSHO�VHKLQJJD�VDPSHO�PHQMDGL�OHELK�EHUDW�GDQ�
OHELK� FHSDW� VDPSDL� GL� ZDGDK� SHQDPSXQJ� DUDQJ�
VHKLQJJD� NRQWDN� VDPSHO� GHQJDQ� SDQDV� UHDNWRU�
WLGDN� PDNVLPDO�� +DO� LQL� GLWXQMXNNDQ� ROHK�
NRQVHQWUDVL� SKHQRO� SDGD� VDPSHO� EHUNDWDOLV� ���
VHEHVDU�����/DPSLUDQ����
� %LR�RLO� VHUEXN� WDQGDQ� NRVRQJ� NHODSD� VDZLW�
GLGRPLQDVL�ROHK�SKHQRO�GDQ�DVDP�DVHWDW��+DVLO�LQL�
WLGDN�EHUEHGD�GHQJDQ�ELR�RLO�GDUL�EDWDQJ�JDQGXP�
EDUOH\�� ELR�RLO� ND\X� VHQJRQ�� GDQ� OLPEDK� ND\X�
PDKRQL� MXJD� GLGRPLQDVL� ROHK� SKHQRO� GDQ� DVDP�
RUJDQLN� WHUXWDPD� DVHWDW� GHQJDQ� MXPODK� \DQJ�
EHUEHGD�NDUHQD�SHUEHGDDQ�EDKDQ�EDNX� �0XOOHQ��
%RDWHQJ�� +LFNV�� *ROGEHUJ�� 	� 0RUHDX�� ������
:LERZR�� ������ :LERZR� 	� +HQGUD�� �������
7HUGDSDW�NRPSRQHQ�KLGURNDUERQ�DONHQD�GL�GDODP�
ELR�RLO� SLUROLVLV�� WHWDSL� NRPSRQHQ� KLGURNDUERQ�
DONDQD� EHOXP� WHUEHQWXN�� VHODLQ� LWX� WHUGDSDW�
NRPSRQHQ� \DQJ� WHUPDVXN� EDKDQ� EDNDU� PXGDK�
WHUEDNDU�\DLWX�DFHWRQH��EHQ]HQH��GDQ�WROXHQH�

��� 5HQGHPHQ

� +DVLO� UHQGHPHQ� SURGXN� GDUL� SLUROLVLV� VHUEXN�
WDQGDQ� NRVRQJ� NHODSD� VDZLW� SDGD� NRQVHQWUDVL�
NDWDOLV� 1L�1=$� ��� ��� �� GDQ� ��� E�E� GHQJDQ�
WHPSHUDWXU����R&�PHQJJXQDNDQ� IUHH� IDOO�S\URO\VLV�
GDSDW�GLOLKDW�SDGD�7DEHO���GDQ�*DPEDU���
� 'DUL� KDVLO� SHQHOLWLDQ� GLSHUROHK� FDLUDQ� ELR�RLO�
EHUNLVDU� DQWDUD� ������ ²� �������� 5HQGHPHQ�
WHUEHVDU� GLSHUROHK� GDUL� VHUEXN� WDQGDQ� NRVRQJ�
NHODSD� VDZLW� SDGD� SHUODNXDQ� SHQDPEDKDQ� ���
NDWDOLV� \DLWX� VHEHVDU� ������� GDQ� \DQJ� WHUNHFLO�
GLKDVLONDQ� GDUL� VDPSHO� SDGD� SHQDPEDKDQ� ���
NDWDOLV�\DLWX���������7DEHO�����%LOD�GLEDQGLQJNDQ�
GHQJDQ� SHQHOLWLDQ� VHEHOXPQ\D� \DQJ� PHQJ�

RJXQDNDQ� VHUEXN� ND\X�PDKRQL� SDGD� VXKX� ��� &�
�WDQSD� DGDQ\D� SHQDPEDKDQ� NDWDOLV�� GLSHUROHK�
UHQGHPHQ� ELR�RLO� VHEHVDU� ���� �:LERZR�� �������
PDND�KDVLO�SHQHOLWLDQ� LQL� OHELK�UHQGDK� ����������
0HQXUXW� (OOHQV� ������� UHQGHPHQ� ELR�RLO�

.DU NWHULVDVL� �7DQGDQ�.RVRQJ�.HODSD�6DZLW�GHQJDQ�3HQDPEDKDQ�.DWDOLV�1L�1=$�0HQJJXQDNDQ �D %LR�RLO �0HWRGH )UHH�)DOO�3\URO\VLV
�6DQWL\R�:LERZR��/LVQD�(IL\DQWL�	�*XVWDQ�3DUL�

��



WHUJDQWXQJ� GDUL� SURVHV� \DQJ� GLODNXNDQ� GDQ�
NDUDNWHULVWLN� EDKDQ� EDNX�� %HUGDVDUNDQ� DQDOLVLV�
SDGD� 7DEHO� �� GLNHWDKXL� WDQGDQ� NRVRQJ� VDZLW�
PHPSXQ\DL�NDGDU�OLJQLQ���������VHGDQJNDQ�ND\X�
PDKRQL�PHPSXQ\DL�NDQGXQJDQ�OLJQLQ�OHELK�EHVDU�
\DLWX��������0DUWDZLMD\D��.DUWDVXMDQD��0DQGDQJ��
3UDZLUD��	�.DGLU���������0HQXUXW� �)DKPL�HW�DO��
�������� NDGDU� OLJQLQ� EHUSHQJDUXK� WHUKDGDS�
UHQGHPHQ�ELR�RLO�\DQJ�GLKDVLONDQ�� VHPDNLQ� WLQJJL�
NDGDU�OLJQLQ�UHQGHPHQ�ELR�RLO�DNDQ�VHPDNLQ�EHVDU�
� +DVLO� VLGLN� UDJDP� PHQXQMXNNDQ� EDKZD�
SHQDPEDKDQ�NDWDOLV�EHUSHQJDUXK�Q\DWD�WHUKDGDS�
UHQGHPHQ�ELR�RLO��/DPSLUDQ�����+DVLO�XML�'XQFDQ�
PHQXQMXNNDQ�SHUODNXDQ�NDWDOLV������GDQ����WLGDN�
EHUEHGD� Q\DWD�� VHGDQJNDQ� SHUODNXDQ� ���
PHQJKDVLONDQ� UHQGHPHQ� WHUWLQJJL� GLEDQGLQJNDQ�
SHUODNXDQ� ODLQQ\D��3DGD�SHQHOLWLDQ� LQL� SHUODNXDQ�
NDWDOLV� ��� PHUXSDNDQ� NRQGLVL� \DQJ� RSWLPDO�
WHUMDGLQ\D� FUDFNLQJ� VDPSHO� WDQGDQ� NRVRQJ� VDZLW�
PHQMDGL� VHQ\DZD� GDODP�EHQWXN� DVDS�� DUDQJ� GDQ�
JDV��$VDS�GDQ�JDV�\DQJ�PHODOXL�NRQGHQVRU�DNDQ�
WHUNRQGHQVDVL� PHQMDGL� FDLUDQ� ELR�RLO�� VHGDQJNDQ�
DVDS� GDQ� JDV� \DQJ� WLGDN� WHUNRQGHQVDVL� DNDQ�
WHUEXDQJ� NH� XGDUD�� 3DGD� SHUODNXDQ� ��� NDWDOLV��
UHQGHPHQ� NHPEDOL� WXUXQ�� KDO� LQL� GLGXJD�

GLVHEDENDQ�ROHK�EDQ\DNQ\D�VHUEXN�VDPSHO�\DQJ�
WHUWXWXSL� ROHK� NDWDOLV� VHKLQJJD� NRQWDN� VDPSHO�
WHUKDGDS�SDQDV� UHDNWRU� WLGDN�PDNVLPDO��$GDQ\D�
SHQDPEDKDQ�NDWDOLV�VHFDUD�ODQJVXQJ�SDGD�EDKDQ�
EDNX� WHUEXNWL� GDSDW� PHQLQJNDWNDQ� MXPODK�
UHQGHPHQ� ELR�RLO� WDQGDQ� NRVRQJ� NHODSD� VDZLW�
GLEDQGLQJNDQ� NRQWURO� DWDX� WDQSD� SHQDPEDKDQ�
NDWDOLV�� +DO� LQL� VHVXDL� GHQJDQ� 6XNDUMR� �������
EDKZD�NDWDOLV�PHPXQJNLQNDQ�UHDNVL�EHUODQJVXQJ�
OHELK�FHSDW�DWDX�PHPXQJNLQNDQ�UHDNVL�SDGD�VXKX�
OHELK� UHQGDK� DNLEDW� SHUXEDKDQ� \DQJ� GLSLFXQ\D�
WHUKDGDS� SHUHDNVL�� .DWDOLV� PHQ\HGLDNDQ� VXDWX�
MDOXU� SLOLKDQ� GHQJDQ� HQHUJL� DNWLYDVL� \DQJ� OHELK�
UHQGDK�� .DWDOLV� PHQJXUDQJL� HQHUJL� \DQJ�
GLEXWXKNDQ�XQWXN�EHUODQJVXQJQ\D�UHDNVL�
� /HVWDUL� ������� EHUSHQGDSDW� EDKZD� GHQJDQ�
LPSUHJQDVL�ORJDP�WUDQVLVL�VHSHUWL�QLNHO��1L��\DQJ�
WHUGLVWULEXVL� SDGD� ]HROLW� DNDQ� VHPDNLQ�
PHQLQJNDWNDQ� GD\D� NDWDOLWLNQ\D�� +DO� LQL�
PHQXQMXNNDQ�EDKZD�SHQJHPEDQDQ� ORJDP�QLNHO�
NH�GDODP�]HROLW�DODP�GHQJDQ�NDGDU�WHUWHQWX�VDQJDW�
EHUJXQD� GDODP� PHQLQJNDWNDQ� UHQGHPHQ� ELR�RLO��
NDUHQD� VLWXV�VLWXV� DNWLI � SDGD� NDWDOLV� WHUVHEXW�
EHUSHUDQ� VHEDJDL� IDVLOLWDWRU� GL� GDODP� UHDNVL�
SLUROLVLV�� 6HKLQJJD�� VHPDNLQ� EDQ\DN� VLWXV� DNWLI �

7DEHO����5HQGHPHQ�SURGXN�IUHH�IDOO�SLUROLVLV�WDQGDQ�NRVRQJ�NHODSD�VDZLW
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�.HWHUDQJDQ���DQJND�\DQJ�GLLNXWL�KXUXI �\DQJ�VDPD��WLGDN�EHUEHGD�Q\DWD
�5HPDUNV���QXPEHUV�IROORZHG�E\�WKH�VDPH�OHWWHU�ZHUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�

��
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\DQJ�GLPLOLNL�ROHK�VXDWX�NDWDOLV��PDND�UHQGHPHQ�
ELR�RLO�\DQJ�GLKDVLONDQ�MXJD�DNDQ�VHPDNLQ�EHVDU�
� 6HODLQ�LWX�XQWXN�PHQLQJNDWNDQ�UHQGHPHQ�ELR�RLO�
GDSDW� GLODNXNDQ� GHQJDQ� SHQDPEDKDQ� SHUDODWDQ�
SHQGXNXQJ� SDGD� IUHH� IDOO� UHDFWRU� VHSHUWL� SDGD�
SHQHOLWLDQ� /L�� ;X�� /LX�� <DQJ�� GDQ� /X� ��������
=KDQJ�� ;X�� =KDR�� GDQ� /LX� ������� \DQJ� GDSDW�
PHQJKDVLONDQ� UHQGHPHQ� PHQFDSDL� ��� �� ����
NDUHQD� DGDQ\D� SHQDPEDKDQ� DODW� (OHFWURVWDWLF�
3UHVLSLWRU��(63��GDQ�FRROHG�LFH�ER[�DWDX�GU\�LFH�FRROHG�
FRQGHQVHU�XQWXN�XQLW�NRQGHQVHU�SHQGLQJLQ�
� 5HQGHPHQ� DUDQJ� EHUNLVDU� DQWDUD� ������ ��
��������GHQJDQ� UHQGHPHQ� WHUEHVDU�EHUDVDO�GDUL�
VDPSHO� WDQSD� SHQDPEDKDQ� NDWDOLV� GDQ� WHUNHFLO�
SDGD� SHQDPEDKDQ� NDWDOLV� ���� 5HQGHPHQ� JDV�
EHUNLVDU�DQWDUD�����������������GHQJDQ�UHQGHPHQ�
WHUEHVDU� EHUDVDO� GDUL� VDPSHO� WDQSD�SHQDPEDKDQ�
NDWDOLV�GDQ�WHUNHFLO�SDGD�SHQDPEDKDQ�NDWDOLV�����

5HQGHPHQ� JDV� \DQJ� GLKDVL ONDQ� PDVLK�
PHPXQJNLQNDQ� XQWXN� GLSHUNHFLO� GHQJDQ� FDUD�
PHQDQJNDS� DVDS�JDV� \DQJ� NHOXDU�PHQJJXQDNDQ�
DODW� (63� PHQMDGL� EHQWXN� FDLUDQ�� *DV� \DQJ�
WHUEHQWXN� GDSDW� GLPDQIDDWNDQ� VHEDJDL� HQHUJL�
DOWHUQDWLI �PHODOXL�WDKDSDQ�SURVHV�SHQ\DULQJDQ�GDQ�
SHPXUQLDQ�JDV�DJDU�GDSDW�WHUEDNDU�VHPSXUQD�
� 6HEDJDL� KDVLO� VDPSLQJ� SHQJRODKDQ� ELR�RLO��
DUDQJ�PDVLK�GDSDW�GLPDQIDDWNDQ�VHEDJDL�VXPEHU�
HQHUJL� VHSHUWL� DUDQJ� EULNHW� DWDX� NDUERQ� SHOOHW�
VHODLQ�LWX�EHUSRWHQVL�GLJXQDNDQ�XQWXN�DUDQJ�DNWLI��
DUDQJ�NRPSRV�GDQ�SURGXN�QDQR�NDUERQ��6XVDQWL��
:DK\XQLQJW\DV�� 	� $UGKDQD�� ������ /HPSDQJ��
6\DILL��	�3DUL��������.RPDUD\DWL��*XVPDLOLQD��	�
3DUL�� ������ 3DUL� HW� DO��� ������� %HEHUDSD� SURGXN�
VXGDK�GLPDQIDDWNDQ�PDV\DUDNDW�GDQ�PHPSXQ\DL�
QLODL� HNRQRPL�� 6HPHQWDUD� LWX� KDVLO� VDPSLQJ� JDV�
GDSDW� GLPDQIDDWNDQ� VHEDJDL� HQHUJL� DOWHUQDWLI �

*DPEDU����5HQGHPHQ�DUDQJ��ELR�RLO�GDQ�JDV�SURGXN�SLUROLVLV�VHUEXN�WDQGDQ�NRVRQJ�NHODSD�
R
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XQWXN� PHPDVDN�� WHWDSL� PDVLK� PHPHUOXNDQ�
WDKDSDQ�SURVHV�SHQ\DULQJDQ�GDQ�SHPXUQLDQ�JDV�
DJDU�GDSDW�WHUEDNDU�VHPSXUQD�

��� S+�ELR�RLO

� 7DEHO� �� PHQXQMXNNDQ� ELR�RLO� WDQGDQ� VDZLW�
PHPSXQ\DL� NDGDU� S+� DQWDUD� ����� �� ������ � S+�
WHUHQGDK�GLSHUROHK�SDGD�SHUODNXDQ�WDQSD�NDWDOLV�
\DLWX�VHEHVDU������GDQ�S+�WHUWLQJJL�GLSHUROHK�SDGD�
VDPSHO�GHQJDQ�SHUODNXDQ�SHQDPEDKDQ�NDWDOLV����
\DLWX�VHEHVDU�������+DVLO�VLGLN�UDJDP�PHQXQMXNNDQ�
EDKZD� SHQDPEDKDQ� NDWDOLV� EHUSHQJDUXK� Q\DWD�
WHUKDGDS� S+� ELR�RLO� �/DPSLUDQ� ���� +DVLO� XML�
'XQFDQ�� SHUODNXDQ� NDWDOLV� ��� GDQ� ��� WLGDN�
EHUEHGD� Q\DWD� WHWDSL� EHUEHGD� Q\DWD� GHQJDQ�
SHUODNXDQ� ODLQQ\D�� 7HUGDSDW� NHFHQGHUXQJDQ�
SHQDPEDKDQ� NDWDO LV� SDGD� EDKDQ� EDNX�
PHQLQJNDWNDQ�S+� ELR�RLO��.HDVDPDQ� \DQJ� WLQJJL�
GLVHEDENDQ�DGDQ\D�DVDP�DVHWDW�GDQ�DVDP�ODLQQ\D�
DNLEDW�SURVHV�SLUROLVLV�\DQJ�PHPHFDK�VHOXORVD�GDQ�
OLJQLQ� VHUWD� ]DW� HNVWUDNWLI � \DQJ� EHUVLIDW� DVDP�
�/DPSLUDQ�����6HKLQJJD�VHFDUD�XPXP�NHDVDPDQ�
ELR�RLO�FXNXS�WLQJJL�DQWDUD����������(DVWHUO\��������
(OOHQV��������

��� %HUDW�MHQLV

� +DVLO� SHQJXMLDQ� EHUDW� MHQLV� ELR�RLO� \DQJ�
GLSHUROHK� GDUL� VDPSHO� VHUEXN� WDQGDQ� NRVRQJ�
NHODSD�VDZLW�EHUNLVDU�DQWDUD��������s �������7DEHO������
%HUGDVDUNDQ� VLGLN� UDJDP� PHQXQMXNNDQ� EDKZD�
SHQDPEDKDQ�NDWDOLV�EHUSHQJDUXK�Q\DWD�WHUKDGDS�
SHQXUXQDQ�EHUDW�MHQLV�ELR�RLO�GLEDQGLQJNDQ�GHQJDQ�
NRQWURO��/DPSLUDQ�����3DGD�NRQWURO�WDQSD�NDWDOLV��
WHULGHQWLILNDVL� VHQ\DZD� SKHQRO� VHMXPODK� �������
GHQJDQ� EHUDW� MHQLV� ����� GDQ� SDGD� SHUODNXDQ�
VDPSHO� GHQJDQ� NDWDOLV� ��� ��� ��� GDQ� ��� VHQ\DZD�
SKHQRO�PDVLQJ�PDVLQJ�PHQMDGL� �������� ��������
�������� GDQ� ������� �/DPSLUDQ� ���� %HUDW� MHQLV�
VHQ\DZD�SKHQRO�GL�DWDV����EHUNRQWULEXVL� WHUKDGDS�
EHUDW�MHQLV�ELR�RLO�\DQJ�GLKDVLONDQ��3DGD�NDWDOLV����
PHVNLSXQ� MXPODK� NRQVHQWUDVL� SKHQRO� OHELK� EHVDU�
GDUL� ��� GDQ� ��� WHWDSL� WHUGDSDW� MXJD� VHQ\DZD�
EHQ]HQH� �������� GHQJDQ� EHUDW� MHQLV� �������
VHKLQJJD�EHUDW�MHQLV�ELR�RLO�Q\D�WLGDN�MDXK�EHUEHGD�
GHQJDQ�NDWDOLV�����+DVLO�LQL�PDVLK�OHELK�WLQJJL�GDUL�
SHQHOLWLDQ�=KDQJ�HW�DO���������\DQJ�PHQJKDVLONDQ�
EHUDW� MHQLV� ELR�RLO� WRQJNRO� MDJXQJ� GHQJDQ�
SHQDPEDKDQ�NDWDOLV�+=60���VHEHVDU�������6HFDUD�
XPXP� EHUDW� MHQLV� ELR�RLO� DGDODK� WLQJJL� EDKNDQ�
PHQFDSDL � � ��� �6HQVR]� � ����� � � GHQJDQ�
SHQDPEDKDQ� NDWDOLV� GLPXQJNLQNDQ� VHQ\DZD�

GHQJDQ� EHUDW� PROHNXO� WLQJJL� GDSDW� WHUSHFDK�
PHQMDGL� � VHQ\DZD� GHQJDQ� EHUDW� PROHNXO� \DQJ�
UHQGDK�
� 8QWXN� GDSDW� GLJXQDNDQ� VHEDJDL� EDKDQ� EDNDU�
PHVLQ� GLEXWXKNDQ� GHQVLWDV� EDKDQ� EDNDU� \DQJ�
UHQGDK� NDUHQD� EHUDW� MHQLV� EDKDQ� EDNDU� DNDQ�
EHUSHQJDUXK� WHUKDGDS� SHQ\DODDQ� EDKDQ� EDNDU�
GLPDQD� VHPDNLQ� WLQJJL� EHUDW� MHQLV� PDND� EDKDQ�
EDNDU� DNDQ� VHPDNLQ� VXOLW� WHUEDNDU� NDUHQD� QLODL�
NDORUQ\D� VHPDNLQ� UHQGDK� �:LUDWPDMD�� �������
6HODLQ�LWX�EDKDQ�EDNDU�\DQJ�EDQ\DN�PHQJDQGXQJ�
VHQ\DZD�NDUERQ�GHQJDQ�EHUDW�PROHNXO�WLQJJL�DNDQ�
PHQ\XOLWNDQ�SURVHV�SHQJXDSDQ�GDODP�UXDQJ�EDNDU�
PHVLQ��GDQ�FHQGHUXQJ�PHQMDGL�MHODJDK�\DQJ�WLGDN�
WHUEDNDU�VHPSXUQD��2WRPRWLI��������

����9LVNRVLWDV

� 9LVNRVLWDV� DGDODK� XNXUDQ� NHNHQWDODQ� VXDWX�
IOXLGD�\DQJ�PHQXQMXNNDQ�EHVDU�NHFLOQ\D�JHVHNDQ�
GL� GDODP� IOXLGD�� 0DNLQ� EHVDU� YLVNRVLWDV� VXDWX�
IOXLGD�� PDND� VHPDNLQ� VXOLW� IOXLGD� PHQJDOLU� GDQ�
VHPDNLQ�VXOLW�VXDWX�EHQGD�EHUJHUDN�GL�GDODP�IOXLGD�
WHUVHEXW���+DVLO�XML�YLVNRVLWDV�EHUNLVDU�DQWDUD�������
�����F6W��7DEHO�����+DVLO�VLGLN�UDJDP�PHQXQMXNNDQ�
EDKZD� SHQDPEDKDQ� NDWDOLV� EHUSHQJDUXK� Q\DWD�
WHUKDGDS�YLVNRVLWDV�ELR�RLO��/DPSLUDQ����� �+DVLO�XML�
'XQFDQ� PHQXQMXNNDQ� EDKZD� SHUODNXDQ�
SHQDPEDKDQ�NDWDOLV�EHUSHQJDUXK�Q\DWD�WHUKDGDS�
YLVNRVLWDV� ELR�RLO� \DQJ� GLKDVLONDQ�� 9LVFRVLWDV�
WHUHQGDK� DGD�SDGD�SHUODNXDQ� WDQSD� NDWDOLV� \DLWX�
����� FVW� GLLNXWL� GHQJDQ� SHQDPEDKDQ� NDWDOLV� ���
\DLWX� ��� FVW�� KDO� LQL� GLVHEDENDQ� SDGD� VDPSHO�
WHUVHEXW� NDQGXQJDQ� DLUQ\D�DVDS� FDLUQ\D� OHELK�
EHVDU� MLND� GLEDQGLQJNDQ� GHQJDQ� VDPSHO� GHQJDQ�
SHQDPEDKDQ�NDWDOLV���������GDQ������7LQJJLQ\D�
NHNHQWDODQ� ELR�RLO� GLVHEDENDQ� VHQ\DZD�VHQ\DZD�
GHQJDQ�EHUDW�PROHNXO�WLQJJL��+DO�LQL�VHVXDL�GHQJDQ�
KDVLO� DQDOLVLV�*&06� �/DPSLUDQ�����GDSDW�GLOLKDW�
EDKZD� ��� NDWDOLV� GLSHUROHK� KDQ\D� ��� VHQ\DZD�
GHQJDQ� %0� GL� DWDV� ����� VHPHQWDUD� SDGD�
SHQDPEDKDQ����������GDQ����GLSHUROHK�EHUXUXWDQ�
������������GDQ����VHQ\DZD�GHQJDQ�%0�GL�DWDV������
3DGD�SHUODNXDQ� WDQSD�NDWDOLV�GLKDVLONDQ�VHQ\DZD�
EHUEHUDW� PROHNXO� WLQJJL� \DQJ� OHELK� UHQGDK�
GLEDQGLQJNDQ�GHQJDQ�SHQDPEDKDQ�NDWDOLV��3DGD�
SHQDPEDKDQ�NDWDOLV����GDQ����WHUMDGL�SHQXUXQDQ�
NHNHQWDODQ�� KDO� LQL� GLGXJD� NDWDOLV� PHPHFDK�
NHPEDOL� VHQ\DZD� GHQJDQ� EHUDW� PROHNXO� WLQJJL�
PHQMDGL� VHQ\DZD� KLGURNDUERQ� DONHQD� \DQJ�
PHPSXQ\DL�EHUDW�PROHNXO� UHQGDK��8QWXN�GDSDW�
PHQMDGL�EDKDQ�EDNDU�PHVLQ�GLSHUOXNDQ�YLVNRVLWDV�

��

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



\DQJ� UHQGDK�� VHKLQJJD� EDKDQ� EDNDU� PXGDK�
PHQJDOLU��0HQXUXW�.RPDULDK��-XOLDQL��GDQ�'LP\DWL�
������� YLVNRVLWDV� EDKDQ� EDNDU� VDQJDW� SHQWLQJ�
NDUHQD�EHUSHQJDUXK�SDGD�DWRPLVDVL�EDKDQ�EDNDU�
NHWLND�GLLQMHNVLNDQ�NH�GDODP�UXDQJ�EDNDU��8QWXN�
PHPSHUROHK�SHPEDNDUDQ�VHPSXUQD�GLEXWXKNDQ�
EXWLUDQ� EDKDQ� EDNDU� \DQJ� NHFLO�� %DKDQ� EDNDU�
GHQJDQ� YLVNRVLWDV� WLQJJL� DNDQ� PHQJKDVLONDQ�
EXWLUDQ� \DQJ� OHELK� EHVDU� GL� GDODP� UXDQJ� EDNDU�
VHKLQJJD�SHPEDNDUDQ�PHQMDGL�WLGDN�VHPSXUQD�

����1LODL�NDORU

� 1LODL� NDORU� SHPEDNDUDQ�PHQXQMXNNDQ� HQHUJL�
NDORU� \DQJ� GLNDQGXQJ� GDODP� WLDS VDWXDQ� PDVVD��
EDKDQ�EDNDU ELR���7DEHO���PHQXQMXNNDQ�QLODL�NDORU�
RLO�GDUL� WDQGDQ�NRVRQJ�NHODSD� VDZLW� \DQJ�GLXNXU�
GHQJDQ� DODW� � \DLWX� DQWDUD� ������ �FDORULPHWHU� ERPE s

������ 0-�NJ�� +DVLO� VLGLN� UDJDP� PHQXQMXNNDQ�
EDKZD� SHQDPEDKDQ� NDWDOLV� EHUSHQJDUXK� Q\DWD�
SDGD� QLODL� NDORU�� +DVLO� XML� ODQMXW� 'XQFDQ�
PHQXQMXNNDQ�QLODL�NDORU�NDWDOLV����WLGDN�EHUEHGD�
Q\DWD� GHQJDQ� NDWDOLV� ��� WHWDSL� EHUEHGD� Q\DWD�
GHQJDQ� SHUODNXDQ� ODLQQ\D��1LODL� NDORU� RSWLPXP�
GLSHUROHK� SDGD� SHQDPEDKDQ� NDWDOLV� ��� GDQ�
WHUHQGDK� SDGD� NDWDOLV� ���� 3DGD� SHQDPEDKDQ�
NDWDOLV� ��� PHUXSDNDQ� NRQGLVL� RSWLPXP�
WHUSHFDKQ\D� WDQGDQ�NRVRQJ�VDZLW�PHQMDGL�ELR�RLO�
GDQ�WHUEHQWXNQ\D�VHQ\DZD�\DQJ�PXGDK�WHUEDNDU�
�7DEHO�����1LODL�NDORU�������0-�NJ�LQL�OHELK�WLQJJL�
MLND�GLEDQGLQJNDQ� �UXPSXW�JHODJDK�GHQJDQ�ELR�RLO
SURVHV� � PHQJKDVLONDQ� QLODL� NDORU�IUHH� IDOO� UHDFWRU
������0-�NJ� �:LERZR�	�+HQGUD��������� WHWDSL�
PDVLK� OHELK�UHQGDK� MLND�GLEDQGLQJNDQ�SHQHOLWLDQ�

ELR�RLO=KDQJ� HW� DO�� ������� \DQJ� PHQJKDVLONDQ� �
GDUL� WRQJNRO� MDJXQJ� \DQJ� GLWDPEDKNDQ� NDWDOLV�
+=06���GHQJDQ�QLODL�NDORU�VHEHVDU������0-�NJ��
+DO� LQL�GLVHEDENDQ�ROHK�SHUEHGDDQ�EDKDQ�EDNX��
DODW� SLUROLVLV� \DQJ� GLJXQDNDQ� GDQ� SHUEDQGLQJDQ�
NDWDOLV� \DQJ� GLJXQDNDQ�� 3DGD� SHQHOLWLDQ�
=KDQJ�HW�DO�� ��������DODW�\DQJ�GLJXQDNDQ�DGDODK�
IOXLGL]HG� EHG� UHDFWRU� GDQ� PHQJJXQDNDQ� SHU�
EDQGLQJDQ� NDWDOLV� +=60��� GHQJDQ� ELRPDVVD�
VHEHVDU������DUWLQ\D�NDWDOLV�\DQJ�GLJXQDNDQ���NDOL�
OHELK� EHVDU� GLEDQGLQJNDQ� ELRPDVVD� WRQJNRO�
MDJXQJ�

����'D\D�Q\DOD

� 3HQJXMLDQ� GD\D� Q\DOD� GLODNXNDQ� XQWXN�
PHQJHWDKXL�NHPDPSXDQ�ELR�RLO�XQWXN�PHQ\DOD�ELOD�

GLEHUL� VXPEHU� DSL�� 'D\D� Q\DOD� ELR�RLO� WDQGDQ�
NRVRQJ� NHODSD� VDZLW� PHQJJXQDNDQ� IUHH� IDOO�
S\URO\VLV�GDSDW�GLOLKDW�SDGD�7DEHO����6DPSHO�WDQSD�
NDWDOLV�PHQ\DOD� VHWHODK���GHWLN�DWDX�PHPSXQ\DL�
NDWHJRUL� ODPEDW� VHGDQJNDQ� WDQGDQ� NRVRQJ�
NHODSD�VDZLW�\DQJ�GLWDPEDKNDQ�NDWDOLV�VHPXDQ\D�
PHQ\DOD� VHWHODK� � �� GHWLN� DWDX� EHUGD\D� Q\DOD�� �s
VHGDQJ��3HQDPEDKDQ�NDWDOLV�GDSDW�PHQLQJNDWNDQ�
GD\D�Q\DOD�ELR�RLO��PHVNLSXQ�KDQ\D�GDODP�NDWHJRUL�
VHGDQJ�GDQ�EHOXP�PHQ\DPDL�EDKDQ�EDNDU�VRODU��
/DPEDWQ\D� VDPSHO� WDQSD� NDWDOLV� GLGXJD�
GLVHEDENDQ� PDVLK� GRPLQDQQ\D� VHQ\DZD� SKHQRO�
GDQ� DVDP� GL� GDODP � KDVLO� SLUROLVLV� IUHH� IDOO�� ELR�RLO
UHDFWRU��+DVLO�*&06� �/DPSLUDQ� ��� GDSDW� GLOLKDW�
VDPSHO� WDQSD� NDWDOLV� PHPSXQ\DL� NRQVHQWUDVL�
SKHQRO� VHEHVDU� �������� VHPHQWDUD� VHQ\DZD�
WXUXQDQ� SKHQRO� SDGD� NDWDOLV� ��� ��� ��� GDQ� ���
EHUXUXWDQ � ����� � ����� � ������ GDQ�� VHEHVDU � �
��������.HPDPSXDQ�PHQ\DOD�ELR�RLO�GLVHEDENDQ�
ROHK� DGDQ\D� EDKDQ� \DQJ� PXGDK� WHUEDNDU�
VHSHUWL�EHQ]HQH��KLGURNDUERQ�DONHQD�GDQ�PHWDQRO�
GHQJDQ� NRQVHQWUD L� \DQJ� EHUEHGD�� %LR�RLO� DWDX�V
SLURO\VLV�RLO�WLGDN�VDPD�GHQJDQ�EDKDQ�EDNDU�PLQ\DN�
SDGD� XPXPQ\D� \DQJ� PHPSXQ\DL� NHPDPSXDQ�
GD\D�Q\DOD�\DQJ�FHSDW�WHUEDNDU��+DO�LQL�GLVHEDENDQ�
ROHK� WLQJJLQ\D� NDQGXQJDQ� DLU� �FXND� ND\X�� \DQJ�
WHUGDSDW� GL� GDODP� VDPSHO� ELR�RLO� WHUVHEXW�
�6HQVR]���������'D\D�Q\DOD�ELR�RLO�GDSDW�GLSHUEDLNL�
GHQJDQ�SHQDPEDKDQ�VHQ\DZD�\DQJ�EHUVLIDW�SRODU�
VHSHUWL� HWDQRO�� VHKLQJJD� GDSDW� PHPSHUEDLNL�
DWRPLVDVL� GDQ� QLODL� NDORU� ELR�RLO� �6WDPDWRY��
+RQQHU\��	�6RULD����������
��

,9���.(6,038/$1

� 3HQDPEDKDQ� ��� NDWDOLV� 1L�1=$� WHUKDGDS�
VDPSHO� WDQGDQ� NRVRQJ� VDZLW� PHPEHULNDQ� KDVLO�
RSWLPDO�\DLWX� �UHQGHPHQ�ELR�RLO���������S+�������
EHUDW� MHQLV� ������� YLVNRVLWDV� ��� F6W�� QLODL� NDORU�
������0-�NJ�� GDQ� NHPDPSXDQ�PHQ\DOD� SDGD� ��
GHWLN� �NDWHJRUL� VHGDQJ��� 3HPEXDWDQ� ELR�RLO� GDUL�
WDQGDQ�NRVRQJ�NHODSD�VDZLW�GLSHUROHK�VLIDW�ILVLNR�
NLPLD� ELR�RLO� \DQJ� GLGRPLQDVL� ROHK� DVDP� DVHWDW��
SKHQRO� GDQ� EHQ]HQH� VHUWD� WROXHQH� VHUWD� WHUGDSDW�
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%337�� ������ � � *&� 06�� 'LDNVHV� GDU L �
KWWS���EWEUG�ESSW�JR�LG�LQGH[�SKS��JFPV��
SDGD���-XOL������

%URZQ��5���	�+ROPJUHQ��-����������)DVW�S\URO\VLV�
DQG�ELR�RLO� XSJUDGLQJ�� ,RZD�� �'LDNVHV�GDUL
KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ
������������SDGD���'HVHPEHU������

(DVWHUO\��-��/����������$VVHVVPHQW�RI �ELR�RLO�DV�D�
UHSODFHPHQW� IRU� KHDWLQJ� 2LO�� &21(*�
3ROLF\�5HVHDUFK�&HQWHU��,QF��86$��'LDNVHV�
GDUL� KWWSV���GFDFKH�PWKRO\RNH�HGX��
FRXUVHV�WPLOOHWW�FRXUVH�JHRJB���%�SXE
���SGI��SDGD���'HVHPEHU������

(OOHQV�� &�� -�� �������� 'HVLJQ�� RSWLPL]DWLRQ� DQG�
HYDOXDWLRQ� RI � D� IUHH�IDOO� ELRPDVV� IDVW� S\URO\VLV�
UHDFWRU� DQG� LWV� SURGXFWV �7KHVLV�� �� ,RZD� 6WDWH�
8QLYHUVLW\��$PHULND�6HULNDW�

)DKPL��5���%ULGJZDWHU��$��9���'RQQLVRQ��,���<DWHV��
1��� 	� -RQHV�� -�� 0�� �������� 7KH� HIIHFW� RI �
OLJQLQ�DQG�LQRUJDQLF�VSHFLHV�LQ�ELRPDVV�RQ�
S\URO\VLV� RLO� \LHOGV�� TXDOLW\� DQG� VWDELOLW\�
RQ�S\URO\VLV�RLO�\LHOGV��TXDOLW\�DQG�VWDELOLW\��
)XHO�� ���� ����������� GRL�� ��������M�IXHO��
������������

)UHQFK�� 5��� 	� &]HUQLN�� 6�� �������� &DWDO\WLF�
S\URO\VLV� RI � ELRPDVV� IRU� ELRIXHOV�
SURGXFWLRQ�� �����)XHO�3URFHVVLQJ�7HFKQRORJ\����
�������GRL����������M�IXSURF�������������

,QGUDZDQ��'��$���5ROLDQGL��+���7DPSXERORQ��5���
3DUL��*��� 6DQWRVR��$���	� ,TEDO��0�� ��������
3HQ\HPSXUQDDQ� VLIDW� SDSDQ� VHUDW�
EHUNHUDSDWDQ�WLQJJL�GDUL�FDPSXUDQ�UXPSXW�
JHODJDK�� WDQGDQ� NRVRQJ� NHODSD� VDZLW�� GDQ�
EDPEX�� �����-XUQDO�3HQHOLWLDQ�+DVLO�+XWDQ����
��������

,UYDQWLQR��%����������3UHSDUDVL�NDWDOLV�QL�]HROLW�DODP�
GHQJDQ� PHWRGH� VRQRNLPLD� XQWXN� SHUHQJNDKDQ�
NDWDOLWLN� SROLSURSLOHQ� GDQ� SROLHWLOHQ�� �6NULSVL�
6DUMDQD��� 8QLYHUVLWDV� 1HJHUL� 6HPDUDQJ��
6HPDUDQJ�

-DFNVRQ��0��$���&RPSWRQ��'��/���	�%RDWHQJ��$��$��
�������� 6FUHHQLQJ� KHWHURJHQHRXV� FDWDO\VWV�
IRU� WKH� S\URO\VLV� RI � OLJQLQ�� -RXUQDO� RI �
$QDO\WLFDO�DQG�$SSOLHG�3\URO\VLV���������������
GRL����������M�MDDS��������������

-L�OX��=����������%LR�RLO�IURP�IDVW�S\URO\VLV�RI �ULFH�
KXVN"�� <LHOGV� DQG� UHODWHG� SURSHUWLHV� DQG�
LPSURYHPHQW� RI � WKH� S\URO\VLV� V\VWHP��
-RXUQDO�RI �$QDO\WLFDO�DQG�$SSOLHG�3\URO\VLV������
�������GRL����������M�MDDS��������������

.RPDUD\DWL�� 6��� *XVPDLOLQD�� 	� 3DUL�� *�� ��������
$UDQJ�GDQ�FXND�ND\X��3URGXN�KDVLO�KXWDQ�
EXNDQ� ND\X� XQWXN� PHQLQJNDWNDQ�
SHUWXPEXKDQ� WDQDPDQ� GDQ� VHUDSDQ� KDUD�
NDUERQ�� �����-XUQDO�3HQHOLWLDQ�+DVLO�+XWDQ����
������

.RPDULDK��/��1���-XOLDQL��:��'���	�'LP\DWL��0��)��
�������� (IHN� SHPDQDVDQ� FDPSXUDQ�
ELRGLHVHO� GDQ� PLQ\DN� VRODU� WHUKDGDS�
NRQVXPVL� EDKDQ� EDNDU� SDGD� ERLOHU�� -XUQDO�
7HNQLN�.LPLD���������������

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

/HVWDUL�� '�� <�� �������� .DMLDQ� PRGLILNDVL� GDQ�
NDUDNWHULVDVL� ]HROLWH� DODP� GDUL� EHUEDJDL�
QHJDUD��'DODP�0DV�5XUL��0���0XO\DQL��6���	�
6DSXWUR�� $�1�&�� �(GV��� 3URVLGLQJ� VHPLQDU�
QDVLRQDO� .LPLD� GDQ� 3HQGLGLNDQ� .LPLD�� ���
2NWREHU�������SS��������8QLYHUVLWDV�1HJHUL�
<RJ\DNDUWD�

/L��6���;X��6���/LX��6���<DQJ��&���	�/X��4����������)DVW�
S\URO\VLV�RI �ELRPDVV�LQ�IUHH�IDOO�UHDFWRU�IRU�
K\GURJHQ�ULFK�JDV��)XHO�3URFHVVLQJ�7HFKQRORJ\��
���������������GRL����������M��IXSURF�������
�������

0DUWDZLMD\D�� ,��� .DUWDVXMDQD�� 0DQGDQJ�� <�� ,���
3UDZLUD�� 6�� $��� 	�.DGLU�� .�� ��������$WODV�
ND\X� ,QGRQHVLD� -LOLG� ,� �-LOLG� ,��� %DGDQ�
3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�.HKXWDQDQ��
'HSDUWHPHQ�.HKXWDQDQ��%RJRU�

0XOOHQ�� &�� $��� %RDWHQJ�� $�� $��� +LFNV�� .�� %���
*ROGEHUJ��1��0���	�0RUHDX��5��$����������
$QDO\VLV� DQG� FRPSDULVRQ� RI � ELR�RLO�
SURGXFHG� E\� IDVW� S\URO\VLV� IURP� WKUHH�
EDUOH\�ELRPDVV�E\SURGXFW�VWUHDPV��(QHUJ\�
)XHOV����������������GRL����������HI������V�

1DWLRQDO� *HRJUDSKLF� ,QGRQHVLD�� ��������
3HPHULQWDK� GLGRURQJ� VHULXV� NHPEDQJNDQ�
EDKDQ� EDNDU� QRQ� IRVLO�� 'LDNVHV� GDUL�
KWWS���QDWLRQDOJHRJUDSKLF�FR�LG�EHULWD��
�����,,�SHPHULQWDK�GLGRURQJ�VHULXV�
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NHPEDQJNDQ�EDKDQ�EDNDU�QRQ�IRVLO�� SDGD�
-XOL�����

2QD\��2���	�.RFNDU��2��0����������3\URO\VLV�RI �
UDSH� VHHG� LQ� D� IUHH� IDOO� UHDFWRU� IRU�
SURGXFWLRQ�RI �ELR�RLO��)XHO�����������������
GRL����������M�IXHO�������������

2WRPRWLI�� �������� 3HQJDUXK� EHUDW� MHQLV� SDGD�
SHPEDNDUDQ��'LDNVHV�GDUL�KWWS��RWRPRWLI�
LQRYDWLI�EORJVSRW�FRP�SDGD� ���1RYHPEHU�
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3DUL��*���6DQWRVR��$���+HQGUD��'���%XFKDUL��0DGGX��
$���5DFKPDW��0���«�'DUPDZDQ��6����������
.DUDNWHULVDVL� VWUXNWXU� QDQR� NDUERQ� GDUL�
OLJQRVHOXORVD�� -XUQDO� 3HQHOLWLDQ�+DVLO�+XWDQ��
�������������

3HUDWXUDQ� 3UHVLGHQ� �������� .HELMDNDQ� HQHUJL�
QDVLRQDO� �3HUSUH� QR� �������� WDQJJDO� ���
-DQXDUL�������

3XWUD�� +�� 3��� +DNLP�� /��� <XULDQGDOD�� <��� 	�
$QJJUDLQL��'�� ��������6WXGL�NXDOLWDV�EULNHW�
GDUL� WDQGDQ� NRVRQJ� NHODSD� VDZLW� GHQJDQ�
SHUHNDW� OLPEDK� QDVL�� -XUQDO� 6DLQV� GDQ�
7HNQRORJL�/LQJNXQJDQ��������������

5DKPDK�� 6��� 6DKDQ�� <��� 	� %DKUL�� 6�� ��������
.RQYHUVL� WRQJNRO� MDJXQJ� PHQMDGL� ELR�RLO�
GHQJDQ�EDQWXDQ� NDWDOLV� ]HROLW� DODP� VHFDUD�
S\URO\VLV��-XUQDO�2QOLQH�0DKDVLVZD������������

5L]N\��0���%DKUL��6���	�<XVQLPDU����������.RQYHUVL�
ND\X� NHWDSDQJ� �7HUPLQDOLD� FDWDSSD� /��
PHQMDGL� ELR�RLO� PHQJJXQDNDQ� PHWRGH�
SLUROLVLV� GHQJDQ� NDWDOLV� &R�0R�1=$��
-XUQDO�2QOLQH�0DKDVLVZD�������������

6HQVR]��6����������6ORZ�S\URO\VLV�RI �ZRRG�EDUNV�
IURP� 3LQXV� EUXWLD� 7HQ�� DQG� SURGXFW�
FRPSRVLWLRQV��%LRUHVRXUFH�7HFKQRORJ\����������
�����GRL����������6���������������������

6LPDWXSDQJ��+���1DWD��$���	�+HUOLQD��1����������
6WXGL� LVRODVL� GDQ� UHQGHPHQ� OLJQLQ� GDUL�
WDQGDQ�NRVRQJ�NHODSD�VDZLW��7..6���-XUQDO�
7HNQLN�.LPLD�868��������������

6MRVWURP��(�� ��������.LPLD�ND\X��'DVDU�GDVDU� GDQ�
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�SHQHUMHPDK�� <RJ\DNDUWD�� *DMDK� 0DGD�
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$SSOLFDWLRQV�� �.HGXD��� <RJ\DNDUWD��*DMDK�
0DGD�8QLYHUVLW\�3UHVV�

6WDPDWRY��9��®���+RQQHU\��'���	�6RULD��-����������
&RPEXVWLRQ� SURSHUWLHV� RI � VORZ� S\URO\VLV�
ELR�RLO� SURGXFHG� IURP� LQGLJHQRXV�
$XVWUDOLDQ� VSHFLHV�� 5HQHZDEOH� (QHUJ\�� ����
����������� GRL�� ��������M�� UHQHQH�������
�������

6WDQGDU�1DVLRQDO�,QGRQHVLD��61,��������D����61,�
�������������� �����D��� &DUD� XML� NDGDU�
KRORVHOXORVD� ND\X� �61,� ���������� %DGDQ�
6WDQGDUGLVDVL�1DVLRQDO�

6WDQGDU�1DVLRQDO� ,QGRQHVLD� �61,�� �����E���61,�
������������������E���&DUD�XML�NDGDU�OLJQLQ�
SXOS�GDQ�ND\X��0HWRGD�.ODVRQ���61,�����������
%DGDQ�6WDQGDUGLVDVL�1DVLRQDO�

6WDQGDU�1DVLRQDO� ,QGRQHVLD� �61,�� �����F��� 61,�
������������� �����F��� &DUD� XML� NDGDU� VDUL�
�HNVWUDN�DONRKRO�EHQ]HQD�GDODP�SXOS�GDQ�ND\X��
�61,� ���������� %DGDQ� 6WDQGDUGLVDVL�
1DVLRQDO�

6WDQGDU�1DVLRQDO� ,QGRQHVLD� �61,��� �������� 61,�
������ ����� �������� 3XOS� �� FDUD� XML� NDGDU�
VHOXORVD�DOID��EHWD�GDQ�JDPPD��61,�������%DGDQ�
6WDQGDUGLVDVL�1DVLRQDO�

6XGUDGMDW�� 5��� 	� +HQGUD�� '�� �������� 7HNQRORJL�
SHQJRODKDQ� EDKDQ� EDNDU� QDEDWL� EHUEDVLV�
VHOXORVD�GDQ�KHPLVHOXORVD��ELR�RLO���/DSRUDQ�
+DVLO� 3HQHOLWLDQ�� 3XVOLWEDQJ� +DVLO� +XWDQ��
%RJRU�

6XNDUMR�� ��������.LPLD� ILVLND�� -DNDUWD��37�5LQHND�
&LSWD�

6XVDQWL��3��'���:DK\XQLQJW\DV��5��6���	�$UGKDQD��
$�� �������� 3HPDQIDDWDQ� JXOPD� ODKDQ�
JDPEXW� VHEDJDL� EDKDQ� EDNX� ELR�EULNHW��
-XUQDO�3HQHOLWLDQ�+DVLO�+XWDQ���������������

7DGHXV��$���6LODODKL��,��+���6D\HNWL��(���	�6LDQLSDU��
$�� �������� .DUDNWHULVDVL� NDWDOLV� ]HROLW�QL�
UHJHQHUDVL� GDQ� WDQSD� UHJHQHUDVL� GDODP�
UHDNVL� SHUHQJNDKDQ� NDWDOLWLN�� -XUQDO� .LPLD�
.KDWXOLVWLZD���������������

:LERZR�� 6�� ��������.DUDNWHULVWLN� ELR�RLO� VHUEXN�
JHUJDML� VHQJRQ� �3DUDVHULDQWKHV� IDOFDWDULD� /��
1HOVHQ�� � PHQJJXQDNDQ� � SLUROLVLV�
ODPEDW�� �����-XUQDO�3HQHOLWLDQ�+DVLO�+XWDQ����
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���������²���
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