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$EVWUDFW

6RUJKXP� �6RUJKXP� ELFRORU�� DQG�
VR\EHDQ� �*O\FLQH� PD[�� DV� LQWHUFURSV� DUH�
LPSRUWDQW� WR� VXSSRUW� WKH� GHYHORSPHQW� RI�
VXVWDLQDEOH� DJULFXOWXUH� DQG� LQFUHDVH� IRRG�
SURGXFWLRQ� LQ� ,QGRQHVLD�� ,PPDWXUH� UXEEHU�
SODQWDWLRQV� DUH� JHQHUDOO\� VWLOO� KDYH� RSHQ�
VSDFH� DQG� SRWHQWLDO� WR� EH� XVHG� IRU� JURZLQJ�
LQWHUFURSV��7KH�REMHFWLYHV�RI�WKH�UHVHDUFK�ZHUH�
WR�JHW�WKH�EHVW�SDWWHUQV�RI�LQWHUFURSSLQJ�DQG�WR�
VHH� WKH� LQWHUDFWLRQV� EHWZHHQ� UXEEHU� DQG�
LQWHUFURSV�LQ�WKH�VSUHDG�RI�ZKLWH�URRW�GLVHDVH�
DQG� VRLO� IHUWLOLW\� FKDQJH�� 7UHDWPHQW� IDFWRUV�
ZHUH� GLVWDQFH� RI� LQWHUFURS� WR� UXEEHU� SODQWV�
DQG�WKH�NLQG�RI�LQWHUFURSSLQJ�SODQW��7KLV�VWXG\�
ZDV� FRQGXFWHG� LQ� �� \HDU� DQG� �� \HDU� RI�
LPPDWXUH� UXEEHU� DUHD�� 7KLV� VWXG\� ZDV�
GHVLJQHG� LQ� D� 5DQGRPL]HG� %ORFN� 'HVLJQ�
�5%'��ZLWK�WZR�WUHDWPHQWV�IDFWRUV�DQG�WKUHH�
UHSOLFDWLRQV�� 7KH� UHVXOWV� VKRZHG� WKDW� WKH�
LQWHUFURS� GLVWDQFH� RI� ����P���P� DQG� ����P�
DZD\�IURP�UXEEHU�WUHHV�KDG�QRW�VLJQLILFDQWO\�
GLIIHUHQW� LQ� WKHLU� HIIHFW� RQ� UXEEHU� JURZWK��
6RUJKXP�DQG�VR\EHDQ�LQWHUFURSSLQJ�LQFUHDVH�
VRLO�S+��SKRVSKRURXV��QLWURJHQ�DQG�&(&�RI�WKH�
VRLO�DQG�DOVR�LQKLELWHG�WKH�VSUHDG�RI�ZKLWH�URRW�
GLVHDVH�� 7KH� SURGXFWLRQ� RI� VR\EHDQ� DQG�
VRUJKXP�DV�LQWHUFURSHG�SODQWV�ZHUH�WKH�EHVW�
ZKHQ�WKH�LQWHUFURSHG�SODQW�ZHUH�JURZQ�XS�WR�
����P�GLVWDQFH�IURP�UXEEHU�WUHHV�DQG�VRUJKXP�
DQG� VR\EHDQ� LQWHUFURSSLQJ� �,QGLYLGXDOO\�� RQ�
LPPDWXUH�SODQW�DUHD�RI���\HDU�RI�DJH��,53����
FRXOG� SURYLGH� EHQHILWV� RU� DGGHG� YDOXH� IRU�
IDUPLQJ�

.H\ZRUGV��+HYHD�EUDVLOLHQVLV��LQWHUFURSSLQJ��
V R U J KXP � � V R \ E HDQ � � O D QG �
SURGXFWLYLW\�

$EVWUDN

3HQDQDPDQ� VRUJXP� �6RUJKXP�
ELFRORU�� GDQ� NHGHODL� �*O\FLQH� PD[�� VHEDJDL�
WDQDPDQ� WXPSDQJVDUL� PHUXSDNDQ� SLOLKDQ�
\DQJ� WHSDW� XQWXN� PHQGXNXQJ� XSD\D�
SHQJHPEDQJDQ�SHUWDQLDQ�EHUNHODQMXWDQ�GDQ�
SHQLQJNDWDQ� SURGXNVL� SDQJDQ� ,QGRQHVLD�� �
/DKDQ� NDUHW� EHOXP� PHQJKDVLONDQ� FXNXS�
OXDV� XQWXN� GLPDQIDDWNDQ� XQWXN� XSD\D�
WHUVHEXW�� 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�
PHQGDSDWNDQ�SROD�WDQDP�WXPSDQJVDUL�\DQJ�
WHSDW� GDQ� PHOLKDW� LQWHUDNVLQ\D� WHUKDGDS�
WDQDPDQ�NDUHW�EDLN�GDODP�KDO�SHQ\HEDUDQ�
SHQ\DNLW� MDPXU�DNDU�SXWLK�GDQ�NHVXEXUDQ�
WDQDK�� 3HQHOLWLDQ� LQL� PHQJJXQDNDQ�
5DQFDQJDQ� $FDN� .HORPSRN� �5$.�� GHQJDQ�
GXD�IDNWRU�SHUODNXDQ�GHQJDQ�WLJD�XODQJDQ��
)DNWRU� SHUODNXDQ� \DQJ� GLJXQDNDQ� \DLWX�
MDUDN�WDQDPDQ�WXPSDQJVDUL�����P����P�GDQ�
���� P� WHUKDGDS� WDQDPDQ� NDUHW�� GDQ� MHQLV�
WDQDPDQ� WXPSDQJVDUL� \DLWX� VRUJXP� GDQ�
NHGHODL�� 3HQHOLWLDQ� GLODNXNDQ� GL� JDZDQJDQ�
WDQDPDQ�NDUHW�XPXU���WDKXQ��7%0����GDQ�
XPXU� �� WDKXQ� �7%0� ���� +DVLO� SHQHOLWLDQ�
PHQXQMXNNDQ� EDKZD� SHQJDUXK� MDUDN�
WDQDPDQ� WXPSDQJVDUL� SDGD� VHWLDS�
SHUODNXDQ� WLGDN� EHUEHGD� Q\DWD� WHUKDGDS�
SHUWXPEXKDQ� WDQDPDQ� NDUHW�� 7DQDPDQ�
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7LVWDPD��'DOLPXQWKH��6HPELULQJ��)DX]L��+DVWXWL�GDQ�6XKDUVRQR

WXPSDQJVDU L � VRUJXP� GDQ� NHGH OD L �
PHQLQJNDWNDQ� S+�� IRVIRU�� QLWURJHQ�� GDQ�
NDSDVLWDV�WXNDU�NDWLRQ��.7.��GL�GDODP�WDQDK��
VHUWD�GDSDW�PHQHNDQ�SHQ\HEDUDQ�SHQ\DNLW�
-DPXU� $NDU� 3XWLK� �-$3��� 3URGXNVL�
WXPSDQJVDUL� PHQXQMXNNDQ� SROD� WDQDP�
NHGHODL� GDQ� VRUJXP� WHUEDLN� SDGD� MDUDN�
WDQDP� ���� P� GDUL� WDQDPDQ� NDUHW� GDQ�
WXPSDQJVDUL� VRUJXP� GDQ� NHGHODL� �WXQJJDO��
SDGD�7%0���GDSDW�PHPEHULNDQ�NHXQWXQJDQ�
VHUWD�QLODL�WDPEDK�EDJL�XVDKDWDQL�NDUHW�

.D W D � NXQF L � � +HYHD � E U D V L O L H Q V L V � �
WXPSDQJVDUL�� VRUJXP��
NHGHODL�� SURGXNWLYLWDV�
ODKDQ�

3(1'$+8/8$1

� 3HUNHEXQDQ� NDUHW� GL� ,QGRQHVLD�
PHPLOLNL� OXDV����� MXWD�+D�\DQJ�WHUGLUL�GDUL�
NDUHW�UDN\DW��NHEXQ�PLOLN�QHJDUD�GDQ�NHEXQ�
VZDVWD�� 6HWLDS� WDKXQ� MXPODK� SURJUDP�
SHUHPDMDDQ�NHEXQ�NDUHW�UDN\DW�EHUNLVDU����
��� ULEX� +D� �6XSULDGL�� ������� VHGDQJNDQ�
SURJUDP�SHUHPDMDDQ�WDQDPDQ�NDUHW�GL�VDODK�
VDWX�NHEXQ�PLOLN�QHJDUD�GL�6XPDWUD�8WDUD�
PHQFDSDL�UDWD�UDWD������+D�WDKXQ��6HODPD�
WLJD� WDKXQ� VHWHODK� SHQDQDPDQ�� DUHDO�
SHUNHEXQDQ�NDUHW�PDVLK�WHUEXND�GDQ�VHFDUD�
XPXP�EHOXP�GLPDQIDDWNDQ�VHFDUD�RSWLPDO��
'L� SHUNHEXQDQ� EHVDU�� JDZDQJDQ� DQWDU�
WDQDPDQ�XWDPD�GLWDQDPL�GHQJDQ�WDQDPDQ�
NDFDQJDQ� VHSHUWL�0XFXQD� EUDFWHDWD� XQWXN�
PHQHNDQ� JXOPD� GDQ� PHQLQJNDWNDQ�
NHVXEXUDQ� WDQDK�� $UHDO� \DQJ� OXDV� GDQ�
WHUEXND� LQL� SRWHQVLDO� XQWXN� PHQGDSDWNDQ�
QLODL� WDPEDK� EDJL� SHWDQL� VHODPD� WDQDPDQ�
EHOXP�PHQJKDVLONDQ��7%0��

$UHDO�SHUNHEXQDQ�NDUHW�\DQJ�EHOXP�
PHQJKDVLONDQ� GDSDW� GLPDQIDDWNDQ� SHWDQL�
XQWXN� EHUWDQDP� WDQDPDQ� SDQJDQ�� +DO�
WHUVHEXW� DNDQ� PHPEHUL� QLODL� WDPEDK� EDJL�
SHWDQL� VHEHOXP� � WDQDPDQ� NDUHW� GDSDW�
GLSDQHQ� ODWHNVQ\D�� $JDU� PHQGDSDWNDQ�
N HXQ WXQJDQ � \ DQJ � RS W LPD O � PDND �
SHPDQIDDWDQ� JDZDQJDQ� NHEXQ� NDUHW�
VHWLGDNQ\D�SHUOX�PHPSHUKDWLNDQ�GXD�DVSHN�
\DLWX� WDQDPDQ� VHOD� �WXPSDQJVDUL � �
PHPSXQ\DL�QLODL�HNRQRPLV�WLQJJL�GDQ�GDSDW�
PHPEHUL�PDQIDDW�EDJL�WDQDPDQ�XWDPDQ\D��
.RPRGLWDV� WDQDPDQ� SDQJDQ� PHPSXQ\DL�
NULWHULD� WHUVHEXW� VHSHUWL� VRUJXP� �6RUJKXP�
ELFRORU��GDQ�NHGHODL��*O\FLQH�PD[��

%HEHUDSD� WDKXQ� WHUDNKLU� LQL�
SHUPLQWDDQ� SDVDU� WHUKDGDS� NHGHODL� WHUXV�
PHQLQJNDW�� .HGHODL�PHUXSDNDQ� VDODK� VDWX�
EDKDQ�SDQJDQ�\DQJ�PHQMDGL�VXPEHU�SURWHLQ�
QDEDWL�WLQJJL�GDQ�GLJXQDNDQ�VHEDJDL�EDKDQ�
EDNX� GDODP� LQGXVWUL� SDQJDQ� GDQ� LQGXVWUL�
SDNDQ� WHUQDN�� 1DPXQ� SHQJHPEDQJDQ�
NHGHODL� VHFDUD� QDVLRQDO� WHUNHQGDOD� ROHK�
NHWHUEDWDVDQ�ODKDQ��6HODLQ�NHGHODL��VRUJXP�
MXJD� PHUXSDNDQ� EDKDQ� SDQJDQ� \DQJ�
SRWHQVLDO� XQWXN� GLNHPEDQJNDQ� GL� DUHDO�
SHUNHEXQDQ��6RUJXP�VDQJDW� WDKDQ�NRQGLVL�
ODKDQ� NHULQJ� NDUHQD� GRPHVWLNDVLQ\D�
PHPDQJ� EHUDVDO� GDUL� $IULND� \DQJ� EHULNOLP�
NHULQJ� DWDX� VHPL�DULG� �7RXUH� 	� :HOW]LHQ��
������ %RUUHOO� HW� DO��� ������� 6RUJXP� \DQJ�
GDSDW� GLJXQDNDQ� VHEDJDL� SDQJDQ�� SDNDQ�
WHUQDN� GDQ� ELRHQHUJL� �ELRHWDQRO��� PDPSX�
EHUDGDSWDVL� SDGD� NRQGLVL� ODKDQ� PDUJLQDO�
GDQ�PHPEXWXKNDQ� DLU� UHODWLI� OHELK� VHGLNLW�
�OHELK�WDKDQ�WHUKDGDS�NHNHULQJDQ�GLEDQGLQJ�
WDQDPDQ� SDQJDQ� ODLQ��� $UHDO� SHUNHEXQDQ�
\DQJ�FXNXS�OXDV�PHUXSDNDQ�SRWHQVL�XQWXN�
GLODNXNDQQ\D� HNVWHQVLILNDVL� SHUWDQDPDQ�
NHGHODL� GDQ� VRUJXP� PHODOXL� VLVWHP�
WXPSDQJVDUL�

3HQDQDPDQ� NHGHODL� GDQ� VRUJXP�
VHEDJDL�WXPSDQJVDUL�PHQMDGL�SLOLKDQ�GDODP�
PHQGXNXQJ� XSD\D� SHQJHPEDQJDQ�
SHUWDQLDQ� EHUNHODQMXWDQ� GDQ� SHQLQJNDWDQ�
SURGXNVL� SDQJDQ� ,QGRQHVLD�� 6RUJXP� GDQ�
NHGHODL�VHODLQ�EHUQLODL�HNRQRPLV�WLQJJL�MXJD�
EHUIXQJVL� PHQLQJNDWNDQ� SURGXNWLYLWDV�
ODKDQ� NHULQJ� PDUJLQDO� PHODOXL� SHUEDLNDQ�
ELRORJL � WDQDK� ROHK� PLNRUL]D� \DQJ�
EHUVLPELRVLV�GHQJDQ�VRUJXP�GDQ�5KL]RELXP�
VS� \DQJ� EHUVLPELRVLV� GHQJDQ� NHGHODL�
�:DWNLQV�� &DVWOHKRXVH�� +DQQDK�� 	� 1DVK�� �
�������.DQGXQJDQ�IRVIRU��3��\DQJ�WHUVHGLD�GL�
GDODP�UKL]RVIHU�WDQDPDQ�VRUJXP�PHQLQJNDW�
GHQJDQ� SHPEHULDQ� LQRNXOXP� PLNRUL]D�
�6DZHUV�� <DQJ�� *XWMDKQ�� 	� 3DV]NRZVNL��
�������'L�VDPSLQJ�LWX��EHEHUDSD�SHQHOLWLDQ�
MXJD� PHQ\HEXWNDQ� EDKZD� SHQDQDPDQ�
W D Q D P D Q � N D F D Q J D Q � P H P E D Q W X �
PHQLQJNDWNDQ�QLWURJHQ� �1��GL�GDODP�WDQDK�
�=DKUDQ�� ������� 'HQJDQ� GHPLNLDQ� NHGXD�
NRPRGLWDV� WHUVHEXW� WXUXW� EHUSHUDQ� GDODP�
PHPEDQWX� PHQ\HGLDNDQ� XQVXU� KDUD�
SHQWLQJ� \DLWX� IRVIRU� �3�� GDQ� QLWURJHQ� �1���
6XPEDQJDQ�XQVXU�KDUD� WHUVHEXW�NH� WDQDK�
GDSDW�PHQJXUDQJL�SHPDNDLDQ�SXSXN�NLPLD�

3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN�
PHQGDSDWNDQ�SROD�WDQDP�WXPSDQJVDUL�\DQJ�
WHSDW� GDQ� PHOLKDW� LQWHUDNVLQ\D� WHUNDLW�
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7XPSDQJVDUL�6RUJXP�GDQ�.HGHODL�XQWXN�0HQGXNXQJ�3URGXNWLYLWDV�/DKDQ�7%0�.DUHW��+HYHD�EUDVLOLHQVLV�0XHOO�$UJ�

HIHNWLYLWDV�WXPSDQJVDUL�VRUJXP�GDQ�NHGHODL�
WHUKDGDS� NHWHUVHGLDDQ� IRVIRU� GDQ� QLWURJHQ�
GDODP� PHQLQJNDWNDQ� SHUWXPEXKDQ� NDUHW�
GDQ� PHQHNDQ� SHUNHPEDQJDQ� LQRNXOXP�
SHQ\DNLW� -DPXU� $NDU� 3XWLK� �-$3�� SDGD�
WDQDPDQ� NDUHW� EHOXP�PHQJKDVLONDQ� �7%0�
NDUHW��

%$+$1�'$1�0(72'(

� 3HQHOLWLDQ� LQL� GLODNVDQDNDQ� SDGD�
EXODQ� )HEUXDUL� �� 'HVHPEHU� ������ /RNDVL�
SHQHOLWLDQ� GLODNXNDQ� GL� .HEXQ� 3HUFREDDQ�
%DODL� 3HQHOLWLDQ� 6XQJHL� 3XWLK� GDQ�
/DERUDWRULXP� 7DQDK� GL� 3XVDW� 3HQHOLWLDQ�
7DQDK��%RJRU��%DKDQ�WDQDP�\DQJ�GLJXQDNDQ�
GDODP�SHQHOLWLDQ�LQL�DGDODK�WDQDPDQ�NHGHODL�
\DQJ� WROHUDQ� WHUKDGDS� DOXPLQLXP� \DQJ�
PHUXSDNDQ� KDVLO� SHUDNLWDQ� 3URI�� 'U��
6XKDUVRQR�� '($� GDUL� ,QVWLWXW� 3HUWDQLDQ�
%RJRU� GDQ� VRUJXP�YDULHWDV�.DZDOL� VHEDJDL�
WDQDPDQ�VHOD�GL�JDZDQJDQ�7%0�NDUHW�

� 3HQHO L W LDQ� LQ L � PHQJJXQDNDQ�
5DQFDQJDQ�$FDN�.HORPSRN��5$.��GHQJDQ���
IDNWRU�SHUODNXDQ�GHQJDQ���XODQJDQ��)DNWRU�
SHUODNXDQ�\DQJ�GLJXQDNDQ�\DLWX�MDUDN�DQWDU�
WDQDPDQ� WXPSDQJVDUL� WHUKDGDS� WDQDPDQ�
NDUHW� �-��� GDQ� SHUODNXDQ� MHQLV� WDQDPDQ�
WXPSDQJVDUL� �3��� 3HUFREDDQ� WHUVHEXW�
GLODNXNDQ� GL� JDZDQJDQ� WDQDPDQ� NDUHW�
EHOXP�PHQJKDVLONDQ�XPXU���WDKXQ��7%0����
GDQ� XPXU� �� WDKXQ� �7%0� ���� 6LVWHP�
SHQDQDPDQ� PHQJJXQDNDQ� VLVWHP� EDULV�
�URZ��GLPDQD�VHWLDS�SHUODNXDQ�WHUGLUL�GDUL���
EDULV�GDODP�VDWX�XODQJDQ��3HUODNXDQ�\DQJ�

GLJXQDNDQ�GDUL�VHWLDS�IDNWRU�WHUGDSDW�SDGD�
7DEHO���

� *DZDQJDQ�NDUHW�7%0���GDQ�7%0���
GLRODK�GXD�PLQJJX�VHEHOXP�WDQDP�GHQJDQ�
VLVWHP� OXNX�GDQ� JDUX� �*DPEDU����� 6HWHODK�
GLRODK��WDQDK�JDZDQJDQ�NDUHW�GLEHUL�SXSXN�
NDQGDQJ���WRQ�+D�XQWXN�ODKDQ�VRUJXP�GDQ�
��WRQ�+D�XQWXN�ODKDQ�NHGHODL�GHQJDQ�FDUD�
GLWHEDU�� � -DUDN� WDQDP� \DQJ� GLJXQDNDQ�
XQWXN�WDQDPDQ�NHGHODL�DGDODK����[����FP�
VHGDQJNDQ�VRUJXP����[����FP��6HWHODK�LWX�
ELML� GLWDQDP� GHQJDQ� FDUD� WXJDO�� 6HWLDS�
OXEDQJ� WDQDP� GLLVL� VHEDQ\DN� �� EXWLU��
NHPXGLDQ� GLEHULNDQ� )XUDGDQ� XQWXN�
PHQFHJDK� VHUDQJDQ� KDPD� GDQ� SHQ\DNLW�
WDQDPDQ��3HQMDUDQJDQ�GLODNXNDQ�SDGD�VDDW�
WDQDPDQ�EHUXPXU�������KDUL�VHWHODK�WDQDP�
GHQJDQ�PHPLOLK�GXD�WDQDPDQ�VHWLDS�OXEDQJ�
XQWXN�GLSHOLKDUD��:DNWX�WDQDP�NHGHODL�GDQ�
VRUJXP�SDGD�EXODQ�$SULO�²�6HSWHPEHU�������
3HQJDPELODQ�VDPSHO� WDQDK�GL�DUHDO�7%0���
GDQ�7%0���XQWXN�DQDOLVLV�NDGDU�KDUD�WDQDK�
GLODNXNDQ�VHEHOXP�GDQ�VHWHODK�SHQDQDPDQ�
VRUJXP� GDQ� NHGHODL�� $QDOLVLV� NLPLD� WDQDK�
PHOLSXWL� NDQGXQJDQ� XQVXU� KDUD� QLWURJHQ�
�1��� IRVIRU� �3��� NDOLXP� �.��� GDQ�PDJQHVLXP�
�0J���S+�GDQ�NDSDVLWDV� WXNDU�NDWLRQ� �.7.��
GLODNXNDQ�GL�%DODL�3HQHOLWLDQ�7DQDK��%RJRU�

3HPHOLKDUDDQ� WDQDPDQ� NDUHW�
GLODNXNDQ�VHVXDL�QRUPD�NXOWXU�WHNQLV�\DQJ�
EHUODNX� GL� ORNDVL� SHQHOLWLDQ� .HEXQ�
3HUFREDDQ� %DODL� 3HQHOLWLDQ� 6XQJHL� 3XWLK��
6HGDQJNDQ� SHPHOLKDUDDQ� XQWXN� WDQDPDQ�
WXPSDQJVDUL� PHOLSXWL� SHQ\XODPDQ��
SHQ\LUDPDQ��SHPXSXNDQ��GDQ�SHQJHQGDOLDQ�

�

�

7DEHO� ��� 5DQFDQJDQ� SHUFREDDQ� WXPSDQJVDUL� NHGHODL� �3���� VRUJXP� �3��� GDQ� NRPELQDVL�
NHGXDQ\D� �3���SDGD�JDZDQJDQ�WDQDPDQ�NDUHW�7%0���GDQ�7%0���GHQJDQ� MDUDN�
WDQDP�����P��-������P��-���GDQ�����P��-���GDQ��DUHDO�JDZDQJDQ�\DQJ�WLGDN�GLWDQDPL�
VHEDJDL�NRQWURO�

7DEOH���� ([SHULPHQWDO�GHVLJQ�RI�LQWHUFURS�VR\EHDQ��3����VRUJKXP��3���DQG�WKH�ERWK�FRPELQDWLRQ�
�3���LQ�LPPDWXUH�UXEEHU�SODQW��,53���DQG�,53����ZLWK�LQWHUFURS�GLVWDQFHV������P��-������
P��-���DQG�����P��-����DQG�VSDFH�DUHD�ZKLFK�DEVHQW�LQWHUFURSSLQJ�DV�FRQWURO�

3HUODNXDQ

�

7UHDWPHQWV
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-DUDN�DQWDUD�WDQDPDQ�
WXPSDQJVDUL�GHQJDQ�WDQDPDQ�

NDUHW�7%0���

�

'LVWDQFH�RI�LQWHUFURSSLQJ�WR�UXEEHU�
WUHH�RI�,PPDWXUH�UXEEHU�\HDU��

�
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�
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*DPEDU����3HQJRODKDQ�WDQDK�GL�JDZDQJDQ�7%0���
)LJXUH���� 7LOODJH�LQ�WKH�VSDFH�RI�,PPDWXUH�5XEEHU�\HDU���

KDPD�SHQ\DNLW�WDQDPDQ��8QWXN�SHPXSXNDQ�
WDQDPDQ�NHGHODL��GLEHULNDQ�XUHD��63����GDQ�
.&O�PDVLQJ�PDVLQJ����������GDQ����NJ�+D�
SDGD�VDDW�WDQDPDQ�EHUXPXU���KDUL�VHWHODK�
WDQDP��GDQ�GLVXVXO�XUHD����NJ�+D�SDGD�VDDW�
WDQDPDQ� EHUXPXU� ��� KDUL� VHWHODK� WDQDP��
3XSXN�GLEHULNDQ�VHFDUD�ODULNDQ�����FP�GDUL�
EDULVDQ� WDQDPDQ�� 6HGDQJNDQ� XQWXN�
SHPXSXNDQ� WDQDPDQ� VRUJXP� PHQJLNXWL�
GRVLV�\DQJ�GLDQMXUNDQ�\DLWX�����NJ�+D�XUHD��
����NJ�+D�63����GDQ����NJ�+D�.&O��3XSXN�
GLEHULNDQ�VHFDUD�ODULNDQ�����FP�GDUL�EDULVDQ�
WDQDPDQ�

3DUDPHWHU� \DQJ� GLDPDWL� DGDODK�
GLDPHWHU� EDWDQJ� 7%0� �� GDQ� 7%0� �� \DQJ�
GLXNXU� PHQJJXQDNDQ� PHWHUDQ� \DQJ�
GLVHVXDLNDQ� GHQJDQ� NRQGLVL� WDQDPDQ� GDQ�
NRQVLVWHQ� WHUKDGDS� WLWLN� SHQJXNXUDQ��
,QWHUYDO� SHQJDPDWDQ� GLODNXNDQ� VHEXODQ�
VHNDOL� VHWHODK� SHQDQDPDQ� WXPSDQJVDUL��
6HGDQJNDQ� SDGD� SDUDPHWHU� WDQDPDQ�
WXPSDQJVDUL� � \DQJ� GLDPDWL� DGDODK� WLQJJL�
WDQDPDQ�� ERERW� EDVDK� GDQ� ERERW� NHULQJ��
7LQJJL�WDQDPDQ�NHGHODL�GDQ�VRUJXP�GLXNXU�
GDUL� OHKHU� DNDU� VDPSDL� SDGD� EDJLDQ�
WXPEXKQ\D�GDXQ�SDOLQJ�PXGD��3HQJDPDWDQ�
GLPXODL�VDWX�PLQJJX�VHWHODK�WDQDP�VDPSDL�
���KDUL�VHWHODK�WDQDP�GHQJDQ�LQWHUYDO�GXD�
PLQJJX�VHNDOL��3HQJDPDWDQ�ERERW�NHULQJ�GDQ�
ERERW� EDVDK� WDQDPDQ� WXPSDQJVDUL�
GLODNXNDQ�VHWHODK�SHQHOLWLDQ�EHUDNKLU��PDVD�
SDQHQ��

� 3HQJDPDWDQ�LQWHQVLWDV�VHUDQJDQ�-$3�
G L O DNXNDQ � VHEH OXP� GDQ � VHVXGDK �
SHQDQDPDQ� WXPSDQJVDUL�� 3HQJDPDWDQ�
GLODNXNDQ�LQWHQV�GHQJDQ�LQWHUYDO�VDWX�EXODQ�
VHNDOL� GHQJDQ� FDUD� PHPEXND� WDQDK� GL�
VHNLWDU� OHKHU� DNDU� WDQDPDQ� NDUHW� XQWXN�

PHQJHWDKXL� NDWHJRUL� QLODL� VHUDQJDQ�� 1LODL�
NDWHJRUL� VHUDQJDQ� PHQXUXW� 5DKD\X��
3DZLURVRHPDUGMR��GDQ�6XMDWQR��������DGDODK�
VHEDJDL�EHULNXW�

6NDOD���  � DNDU� WDQDPDQ� WHUEHEDV� GDUL�
VHUDQJDQ�5��PLFURSRUXV

6NDOD���  � DNDU� WDQDPDQ� GLWXPEXKL�
PLVHOLXP�5��PLFURSRUXV�WHWDSL�
WHUEDWDV� SDGD� SHUPXNDDQ�
NXOLW

6NDOD���  � PLVHOLXP� WHODK�PHOHNDW� NXDW�
SDGD� NXOLW� GDQ� GLSHUNLUDNDQ�
V HEDJ L DQ � P L V H O L XP � 5 � �
0LFURSRUXV� WHODK� PDVXN� NH�
ND\X

6NDOD���  � EDJLDQ� NXOLW� GDQ� ND\X� WHODK�
PHPEXVXN

6NDOD���  � WDQDPDQ�PDWL

6HWHODK� PHQJHWDKXL� QLODL� NDWHJRUL�
VHUDQJDQ�� NHPXGLDQ� GLWHQWXNDQ� LQWHQVLWDV�
VHUDQJDQ� 5�� PLFURSRUXV� GDODP� )DLUX]DK��
'DOLPXQWKH�� .DU\XGL�� 6XU\DPDQ�� GDQ�
:LGKD\DWL� ������� PHQJJXQDNDQ� UXPXV�
VHEDJDL�EHULNXW�

.HWHUDQJDQ��5HPDNV��
,���� �LQWHQVLWDV�VHUDQJDQ
Q� � �MXPODK�DNDU�WDQDPDQ�VDNLW�GDUL�VHWLDS�

NDWHJRUL�VHUDQJDQ�
9��� �QLODL�VNDOD�GDUL�VHWLDS�NDWHJRUL�VHUDQJDQ
=�  QLODL� VNDOD� GDUL� NDWHJRUL� VHUDQJDQ�

WHUWLQJJL�
1��� �MXPODK�WDQDPDQ�\DQJ�GLDPDWL

7LVWDPD��'DOLPXQWKH��6HPELULQJ��)DX]L��+DVWXWL�GDQ�6XKDUVRQR�
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� 'DWD�\DQJ�GLSHUROHK�GDUL�SDUDPHWHU�
\DQJ� WHODK� GLWHQWXNDQ� DNDQ� GLDQDOLVLV�
$129$� GDQ� GLODQMXWNDQ� GHQJDQ� 'XQFDQ�
0XOWLSOH�5DQJH�7HVW�SDGD�WDUDI��NHSHUFD\DDQ�
���

� 8QWXN� PHQJHWDKXL� DOWHUQDWL I �
SHUODNXDQ�\DQJ�SDOLQJ�HILVLHQ�GDQ�WHUEHVDU�
SHUROHKDQ� NHXQWXQJDQQ\D�� GLODNXNDQ�
PHWRGH� WDEXODVL� \DQJ� NHPXGLDQ� GLVDMLNDQ�
VHFDUD� GLVNULSWLI�� 7LQJNDW� NHXQWXQJDQ� GDUL�
PDVLQJ�PDVLQJ� SROD� GLKLWXQJ� PHODOXL�
DQDOLVLV�LQSXW�RXWSXW�\DQJ�VHFDUD�PDWHPDWLV�
GLUXPXVNDQ�VHEDJDL�EHULNXW���

.HWHUDQJDQ��5HPDNV�����
3� �3HQGDSDWDQ
%� �3HQHULPDDQ�
&� �%LD\D�SURGXNVL
W�� �:DNWX�VDWX�SHULRGH�SURGXNVL

� 8QWXN� PHQJHWDKXL� SHUODNXDQ� \DQJ�
SDOLQJ� OD\DN� PDND� GLODNXNDQ� DQDOLVLV�
NULWHULD�NHOD\DNDQ�ILQDQVLDO�5�&�UDWLR�\DQJ�
VHFDUD� PDWHPDWLV� GDSDW� GLUXPXVNDQ�
VHEDJDL�EHULNXW��-XPLQJDQ���������

$SDELOD� 5�&� UDWLR� !� ��� PDND� XVDKDWDQL�
WHUVHEXW�OD\DN�GLODNXNDQ�

+$6,/��'$1�3(0%$+$6$1

3HQJDUXK� 7XPSDQJVDUL� .HGHODL� GDQ�

6RUJXP�WHUKDGDS�3HUWXPEXKDQ�7DQDPDQ�

.DUHW�

� 7DQDPDQ� WXPSDQJVDUL� NHGHODL� GDQ�
VRUJXP�GL�JDZDQJDQ�PHPEHULNDQ�SHQJDUXK�
SRVLWLI� WHUKDGDS� SHUWXPEXKDQ� WDQDPDQ�
XWDPD� �NDUHW�� EHUXSD� SHUWDPEDKDQ� OLOLW�
EDWDQJ� EDLN� SDGD� 7%0� ��PDXSXQ� 7%0� ��
�*DPEDU� ���� 7XPSDQJVDUL� SDGD� 7%0� ��
GHQJDQ�MDUDN�WDQDP���P�GDUL�WDQDPDQ�NDUHW�
PHPEHULNDQ�GXNXQJDQ�SHUWXPEXKDQ�NDUHW�
SDOLQJ� RSWLPDO� ELOD� GLEDQGLQJNDQ� MDUDN�
WDQDP� ���� P� DWDX� ���� P�� 6DPD� KDOQ\D�
GHQJDQ� WXPSDQJVDUL� GL� 7%0� �� WHWDS�

PHPEHULNDQ� SHQJDUXK� SRVLWLI� WHUKDGDS�
SHUWDPEDKDQ� OLOLW� EDWDQJ� NDUHW�� +DVLO�
SHQHOLWLDQ� PHQXQMXNNDQ� DGD� SHUEHGDDQ�
\DQJ� Q\DWD� XQWXN� VHWLDS� SHUODNXDQ� MDUDN�
W D Q DP � W H U K DG DS � N RQ W U R O � � W D Q S D �
WXPSDQJVDUL��� VHGDQJNDQ� SDGD� VHWLDS�
SHUODNXDQ�MDUDN�WDQDP�WLGDN�PHQXQMXNNDQ�
SHUEHGDDQ�\DQJ�Q\DWD��+DO�LQL�VHVXDL�GHQJDQ�
SHUQ\DWDDQ�2JZXFKH��8PDU��(VHNKDGH��GDQ�
)UDQVFLV� ������� EDKZD� WXPSDQJVDUL� XEL�
UDPEDW�� NDFDQJ� SDQMDQJ� GDQ� FDEDL� GDSDW�
PHQLQJNDWNDQ�SHUWXPEXKDQ�NDUHW�GDQ�OHELK�
FHSDW�PHQFDSDL�PDWDQJ�VDGDS�GLEDQGLQJNDQ�
WDQDPDQ�NDUHW� WDQSD� WXPSDQJVDUL�� 6LVWHP�
WXPSDQJVDUL�MXJD�PHPEDQWX�SHUWXPEXKDQ�
NDUHW� WHUXWDPD� GL� DUHDO�DUHDO� UHKDELOLWDVL�
�,GRNR�� (KLJLDWRU�� (VHNKDGH�� 	� 2ULPROR\R�
������

� 3URVHV� SHQJRODKDQ� ODKDQ� VHFDUD�
PHNDQLV� \DQJ� GLNKDZDWLUNDQ� PHUXVDN�
SHUDNDUDQ�GDQ�PHQJKDPEDW�SHUWXPEXKDQ�
WDQDPDQ� NDUHW� WLGDN� WHUMDGL�� +DO� LQL�
GLVHEDENDQ� DGD� GXD� IDNWRU� \DLWX� SHUWDPD�
IXQJVL� SHQ\HUDSDQ� KDUD� GLFXNXSL� ROHK�
SHUDNDUDQ�GL�EDULVDQ��NHGXD�NHUXVDNDQ�DNDU�
GLJDQWLNDQ� GHQJDQ� DNDU� EDUX� \DQJ� GDSDW�
GHQJDQ�PXGDK�PHQ\HEDU� � NDUHQD� NRQGLVL�
WDQDK� \DQJ� JHPEXU�� 5DPEXW� DNDU�
PHUXSDNDQ�VHQWUDO�SHQ\HUDSDQ�QXWULVL�GDUL�
WDQDK� \DQJ� SHUPXNDDQQ\D� PHOLSXWL� ����
GDUL� SHUPXNDDQ� DNDU� �*LHKO�	� 9RQ�:LUHQ��
������� 3HQ\HEDUDQ� DNDU� KDUD� VHFDUD�
KRUL]RQWDO�SDGD�WDQDPDQ�NDUHW�7%0���WDKXQ�
PDVLK� EHUDGD� GL� ��� FP� GDUL� SRKRQ��
3HUWXPEXKDQ� NDUHW� GLGXNXQJ� ROHK�
WHUVHGLDQ\D�UHVLGX�SXSXN�\DQJ�WLGDN�GLVHUDS�
ROHK� DNDU� WXPSDQJVDUL� GDQ� NHPXQJNLQDQ�
DGDQ\D� SHQLQJNDWDQ� DNWLYLWDV� PLNURED�
WDQDK�� 1XJURKR�� ,VWLDQWR�� 6LDJLDQ�� GDQ�
.DU\XGL� �������PHODSRUNDQ�EDKZD�GL�DUHDO�
JDZDQJDQ�\DQJ�WHUWXWXS�NDFDQJDQ�PHQMDGL�
OHELK�OHPEDE�NDUHQD�DNWLYLWDV�PLNURED�WDQDK�
PHQLQJNDW�� .HOHPEDEDQ� WDQDK� PHPEDQWX�
DNDU�GDODP�PHQ\HUDS�KDUD�GHQJDQ�GLEDQWX�
ROHK�DNWLYLWDV�PLNURED�GL�VHNLWDU�SHUDNDUDQ�

,QWHQVLWDV�3HQ\HEDUDQ�-DPXU�$NDU�3XWLK�
SDGD�7DQDPDQ�.DUHW

6HODPD� �� EXODQ� SHQDQDPDQ�
WXPSDQJVDUL��DUHDO�JDZDQJDQ�PDXSXQ�DNDU�
7%0���WLGDN�GLWHPXNDQ�VHUDQJDQ�LQRNXOXP�
-$3��+DO� LQL�VDQJDW�HUDW�NDLWDQQ\D�GHQJDQ�
SHQJRODKDQ� PHNDQLV� GL� 7%0� �� WHUXWDPD�
NHJLDWDQ� D\DS� DNDU� \DQJ� GDSDW� PHQMDGL�
VXPEHU�LQIHNVL�-$3��7LQJNDW�VHUDQJDQ�SDGD�
7%0� �� VHEHOXP� SHQDQDPDQ� WXPSDQJVDUL�

7XPSDQJVDUL�6RUJXP�GDQ�.HGHODL�XQWXN�0HQGXNXQJ�3URGXNWLYLWDV�/DKDQ�7%0�.DUHW��+HYHD�EUDVLOLHQVLV�PXHOO�$UJ�
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�*DPEDU����3HUWDPEDKDQ�OLOLW�EDWDQJ�NDUHW�SDGD�WXPSDQJVDUL�GL�7%0����D��GDQ�OLOLW�EDWDQJ�NDUHW�
SDGD�WXPSDQJVDUL�GL�7%0����E��GHQJDQ�WXPSDQJVDUL�EHUXPXU���EXODQ�

)LJXUH����� �,QFUHPHQWV�RI�UXEEHU�WUHH�JLUWK�LQ�LQWHUFURSSLQJ�DW�,PPDWXUH�5XEEHU�3ODQW�,PPDWXUH�
5XEEHU�\HDU��DQG����D���DQG�UXEEHU�WUHH�JLUWK�LQ�LQWHUFURSSLQJ�DW�,PPDWXUH�5XEEHU�
\HDU����E�
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EHUNLVDU� ���� ²� ������� 6HSHUWL� KDOQ\D�
WXPSDQJVDUL�7%0����SRSXODVL�-$3�GL�7%0���
KDPSLU� WLGDN� DGD� SHQLQJNDWDQ�� ZDODXSXQ�
MXJD�WLGDN�DGD�LQGLNDVL�SHQXUXQDQ�SRSXODVL�
-$3�� 3DGD� DUHDO� \DQJ� WLGDN� GLWDQDPL�
WXPSDQJVDU L � W H U M DG L � SHQ LQJND WDQ �
SHUNHPEDQJDQ�-$3�GDUL�������PHQMDGL����
DWDX�GDUL�VNDOD���PHQMDGL�VNDOD����7DEHO�����

3HQJKDPEDWDQ� SHUNHPEDQJDQ� -$3�
EHUNDLWDQ�HUDW�GHQJDQ�NHGHODL�GDQ�VRUJXP�
VHEDJDL�WXPSDQJVDUL��7DQDPDQ�NHGHODL�GDQ�
VRUJXP� GLGXJD� PHQLQJNDWNDQ� DNWLYLWDV�
PLNURELD�PLNURELD��WDQDK�\DQJ�VHFDUD�DODPL�
EHUNRPSHWLVL� GHQJDQ� -$3�� GDQ� NHGXD�
WDQDPDQ�WHUVHEXW�EXNDQ�PHUXSDNDQ�LQDQJ�
EDJL� -$3�� 5KL]RELXP� MDSRQLFXP� SDGD�
WDQDPDQ� NHGHODL� GDSDW� PHQJXUDQJL�
VHUDQJDQ�SHQ\DNLW�DNDU��.HOHPEDEDQ�WDQDK�
\DQJ�WLQJJL�DNDQ�PHQLQJNDW�SRSXODVL�EDNWHUL�
DWDX�MDPXU�\DQJ�EHUVLIDW�DQWDJRQLV�WHUKDGDS�
MDPXU� DNDU� SXWLK� DWDX� PHQLQJNDWNDQ�
NHWDKDQDQ�DNDU�WHUKDGDS�VHUDQJDQ�SHQ\DNLW�
�1XJURKR� HW� DO��� ������� %DNWHUL� UKL]RVIHU�
3VHXGRPRQDV� IORXUHVFHQV�PHQJNRORQL� DNDU�
NDFDQJ� WDQDK� GDQ� PHQJLQGXNVL� VLVWHP�
SHUWDKDQDQ� WDQDPDQ� NDFDQJ� WHUVHEXW�
�%HQKDPRX�� %HODQJHU�� 	� 3DXOLW]�� �������
6HODLQ� LWX� 3VHXGRPRQDV� IORXUHVFHQV� MXJD�
GDSDW� PHQHNDQ� SHUWXPEXKDQ� SHQ\DNLW� �
DNDU� SDGD� WDQDPDQ� EXDK� GHQJDQ�
PHQJKDVLONDQ� VHQ\DZD� ��+H[\O� ��SURS\O�

UHVRUFLQRO��&D]RUOD�HW�DO���������
6RUJXP� DGDODK� VDODK� VDWX� LQDQJ�

PLNRUL]D� GDQ� GDUL� SHUFREDDQ� VHEHOXPQ\D�
WHUEXNWL� EDKZD� SHQDQDPDQ� VRUJXP�
PHQLQJNDWNDQ� MXPODK� VSRUD� PLNRUL]D��
0LNRUL]D� GLODSRUNDQ� GDSDW� PHQJHQGDOLNDQ�
SHQ\DNLW� DNDU� VHUWD�PHQJXUDQJL� SHQJDUXK�
FHNDPDQ� KDUD� DWDX� NHUDFXQDQ� WDQDK�
�0DUWLQ� HW� DO��� ������ /LQGHUPDQ� �������
,QRNXODVL�PLNRUL]D�SDGD�DNDU�WDQDPDQ�NDUHW�
GLNHWDKXL� PHQJXUDQJL� LQIHNVL� MDPXU� DNDU�
S X W L K � � - D \ D U D W Q D � � / L \ D Q D J H � � 	 �
3DKDODZDWWDDUDFKFKL�� ������� 6HODLQ� LWX��
NRORQLVDVL�DNDU�ROHK�PLNRUL]D�PHQLQJNDWNDQ�
NDQGXQJDQ� DVDP� VDOLVLODW� SDGD� MDULQJDQ�
DNDU��$VDP�VDOLVLODW�WHUVHEXW�EHUSHUDQ�GDODP�
VLVWHP� SHUWDKDQDQ� WDQDPDQ� WHUKDGDS�
VHUDQJDQ� EHEHUDSD� SHQ\DNLW� �.KDRVDDG��
*DUFLD�*DUULGR�� 6WHLQNHOOQHU�� 	� 9LHUKHLOLJ�� �
������

3HUWXPEXKDQ� WDQDPDQ� WXPSDQJVDUL� GL�
JDZDQJDQ�NDUHW

+DVLO� SHQHOLWLDQ� PHQXQMXNNDQ�
EDKZD� SHUWXPEXKDQ� VRUJXP� GDQ� NHGHODL�
QRUPDO�GL�7%0����VHGDQJNDQ�SDGD�SHUODNXDQ�
NRPELQDVL�SHUWXPEXKDQ�NHGHODL�WHUJDQJJX�
NDUHQD� QDXQJDQ� GDUL� WDQDPDQ� VRUJXP��
6DPD� KDOQ\D� GHQJDQ� WDQDPDQ� NHGHODL� GL�
7%0���\DQJ�PHQJDODPL�HWLRODVL��ZDUQD�GDXQ�
NHNXQLQJDQ� GDQ� SHPEHQWXNDQ� SRORQJ�

7DEHO����,QWHQVLWDV�VHUDQJDQ�MDPXU�DNDU�SXWLK��-$3��GL�7%0��
7DEOH����,QWHQVLW\�RI�ZKLWH�URRW�GLVHDVH�LQIHFWLRQ�LQ�,PPDWXUH�5XEEHU�\HDU��

7XPSDQJVDUL�6RUJXP�GDQ�.HGHODL�XQWXN�0HQGXNXQJ�3URGXNWLYLWDV�/DKDQ�7%0�.DUHW��+HYHD�EUDVLOLHQVLV�PXHOO�$UJ�
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7DEHO����7LQJJL�WDQDPDQ�WXPSDQJ�VDUL�SDGD�7%0��
7DEOH����+HLJKW�LQWHUFURSSLQJ�SODQW�LQ�,PPDWXUH�5XEEHU�DW�\HDU��

3HUODNXDQ
�

7UHDWPHQWV
� 6RUJXP

�

6RUJKXP
� .HGHODL

�

6R\EHDQ
�

.RPELQDVL
�

&RPELQDWLRQ
�

6RUJXP
�

6RUJKXP
� .HGHODL

�

6R\EHDQ
�

���
�

������
�

F
�

�����
�
D
�

������
�
E
�

�����D
�

�� ������� E� ������ D� �������D �
�����E �

���� �������D� ������ D� �������F � ������F �

� $QJND�DQJND�\DQJ�GLLNXWL�ROHK�KXUXI�\DQJ�EHUEHGD�SDGD�NRORP�\DQJ�VDPD�EHUEHGD�Q\DWD�SDGD�8ML�-DUDN�%HUJDQGD�
'XQFDQ��SDGD�WDUDI���
)LJXUHV�IROORZHG�E\�GLIIHUHQW�OHWWHU�LQ�WKH�VDPH�FROXPQ�DUH�VLJQLILFDQWO\�GLIIHUHQW�EDVHG�RQ�'XQFDQ�PXOWLSOH�UDQJH�WHVW�DW�
���VLJQLILFDQW�OHYHO

D

E

*DPEDU����-XPODK�FXUDK�KXMDQ��D��GDQ�KDUL�KXMDQ��E��NHEXQ�%DODL�3HQHOLWLDQ�6XQJHL�
3XWLK�WDKXQ�����

)LJXUH���� 7KH�DPRXQW�RI�UDLQIDOO��D��DQG�WKH�QXPEHU�RI�UDLQ�GD\V��E��DW�WKH�6XQJHL�3XWLK�
5HVHDUFK�&HQWHU�LQ�����
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7DEHO����7LQJJL�WDQDPDQ�WXPSDQJ�VDUL�SDGD�7%0��
7DEOH����+HLJKW�LQWHUFURSSLQJ�SODQW�LQ�,PPDWXUH�5XEEHU�DW�\HDU��

3HUODNXDQ
�

7UHDWPHQWV
� 6RUJXP

�

6RUJKXP
� .HGHODL

�

6R\EHDQ
�

.RPELQDVL
�

&RPELQDWLRQ
�

6RUJXP
�

6RUJKXP
� .HGHODL

�
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�
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7XPSDQJVDUL�6RUJXP�GDQ�.HGHODL�XQWXN�0HQGXNXQJ�3URGXNWLYLWDV�/DKDQ�7%0�.DUHW��+HYHD�EUDVLOLHQVLV�PXHOO�$UJ�

�

�

WHUJDQJJX� �*DPEDU� ���� 7DQDPDQ� VRUJXP�
M X J D � P H Q J D O DP L � S H Q J K DPE D W D Q �
SHUWXPEXKDQ� VHKLQJJD� WLQJJL� WDQDPDQQ\D�
KDQ\D�VHSHUWLJD�GDUL�SHUWXPEXKDQ�WDQDPDQ�
GL� 7%0� ��� 3HUWXPEXKDQ� WHUKDPEDW�
GLVHEDENDQ� NDUHQD� WDMXN� WDQDPDQ� NDUHW�
\DQJ� VXGDK� PXODL� PHQXWXSL� DUHDO�
JDZDQJDQ�� VHKLQJJD� LQWHQVLWDV� FDKD\D�
PDWDKDUL� WHUEDWDV� GDQ� IRWRVLQWHVLV�
WHUKDPEDW�

� 3DGD� 7%0� ��� WLQJJL� WDQDPDQ�
WXPSDQJVDUL�VRUJXP�EHUNLVDU�DQWDUD��������
���������FP��NHGHODL�EHUNLVDU���������������
FP� GDQ� SHUODNXDQ� NRPELQDVL� EHUNLVDU�
��������������FP��VRUJXP��GDQ��������������
FP� �NHGHODL�� �7DEHO� ���� 3DGD� 7%0���� WLQJJL�
WDQDPDQ� WXPSDQJVDUL� VRUJXP� EHUNLVDU�
DQWDUD� ������ ²� ������ FP�� NHGHODL� EHUNLVDU�
������²�������FP�GDQ�SHUODNXDQ�NRPELQDVL�
EHUNLVDU��������²��������FP��VRUJXP��GDQ�
������������FP��NHGHODL���7DEHO����

� 5DWDDQ� LQWHQVLWDV�FDKD\D�GL�7%0���
VHEHVDU� ������� OX[� GDQ� GL� 7%0��� VHEHVDU�
����������OX[�PHUXSDNDQ�VDODK�VDWX�IDNWRU�
\DQJ� PHQ\HEDENDQ� WHUMDGLQ\D� SHUEHGDDQ�
Q\DWD� DQWDUD� SHUWXPEXKDQ� WDQDPDQ�
WXPSDQJVDUL�GL�7%0���GDQ�7%0����)DNWRU�
ODLQQ\D� \DQJ� PHQ\HEDENDQ� KDO� GHPLNLDQ�
DGDODK� NRQGLVL� ODKDQ� \DQJ� NHULQJ� NDUHQD�
ZDNWX� SHQDQDPDQ� GLODNXNDQ� SDGD� VDDW�
FXUDK� KXMDQ� GDQ� KDUL� KXMDQ� \DQJ� FXNXS�
UHQGDK�\DNQL����PP�GHQJDQ���KDUL�KXMDQ�
�*DPEDU� ���� 3DGD� SHUODNXDQ� NRPELQDVL��
SRSXODVL� WDQDPDQ� NHGHODL� PHQJDODPL�
SHQXUXQDQ� SRSXODVL� NDUHQD� EDQ\DNQ\D�
WDQDPDQ�\DQJ�PDWL�NDUHQD�QDXQJDQ�VRUJXP�
GDQ� NHNHULQJDQ�� $GDQ\D� QDXQJDQ� NDQRSL�
GD U L � W DQDPDQ � \DQJ � O HE LK � W L QJJ L �
PHQ\HEDENDQ� FDKD\D� PHQMDGL� NHQGDOD�
XWDPD� DWDX� IDNWRU� SHPEDWDV� EDJL�
SHUWXPEXKDQ� GDQ� SHUNHPEDQJDQ� NHGHODL��
0HVNLSXQ� GHPLNLDQ� SHUWXPEXKDQ� VRUJXP�
PDVLK�UHODWLI�WXPEXK�QRUPDO�GL�NRQGLVL�LQL�
�*DPEDU����

*DPEDU����7DQDPDQ�WXPSDQJVDUL�NHGHODLGDQ�VRUJXP�GL�JDZDQJDQ�7%0��
)LJXUH�������������,QWHUFURSSLQJ�VR\EHDQ�DQG�VRUJKXP�LQ�WKH�VSDFH�RI�,PPDWXUH�5XEEHU�\HDU���



��

%RERW� .HULQJ� �3URGXNVL�� 7DQDPDQ�
7XPSDQJVDUL� 6RUJXP� GDQ� .HGHODL� GL�
*DZDQJDQ�.DUHW

+DVLO� SHQHOLWLDQ� PHQXQMXNNDQ�
EDKZD�SHUODNXDQ�WXPSDQJVDUL�VRUJXP�GDQ�
NHGHODL�SDGD�MDUDN�����P�GDUL�WDQDPDQ�NDUHW�
PHPEHULNDQ�SURGXNVL�OHELK�WLQJJL�GL�7%0���
VHEHVDU��������NJ�GDQ��������NJ��7DEHO�����
+DO� LQL� GLNDUHQDNDQ� SHPDQIDDWDQ� ODKDQ�
\DQJ�RSWLPDO�GHQJDQ�MDUDN�\DQJ�UHODWLI�OHELK�
GHNDW�GHQJDQ�WDQDPDQ�XWDPD�GDQ�EHUEHGD�
Q\DWD�GHQJDQ�SHUODNXDQ�ODLQQ\D�SDGD�MDUDN�
��P�GDQ�����P��3DGD�SHUODNXDQ�NRPELQDVL�
PHQXQMXNNDQ�SURGXNVL�VRUJXP�OHELK�WLQJJL�
GLEDQGLQJNDQ�GHQJDQ�NHGHODL�NDUHQD�WHUMDGL�
SHUVDLQJDQ� SHUWXPEXKDQ� GDODP� KDO�
SHQ\HUDSDQ�KDUD�GDQ�LQWHQVLWDV�FDKD\D

3DGD�7%0����SHUODNXDQ�WXPSDQJVDUL�
VRUJXP�GDQ�NHGHODL�GHQJDQ�MDUDN�����P�GDUL�
WDQDPDQ� XWDPD� WHWDS� PHQXQMXNNDQ�
SURGXNVL� OHELK� WLQJJL� GLEDQGLQJNDQ�
SHUODNXDQ� GHQJDQ� MDUDN� ODLQQ\D� \DLWX�
VHEHVDU��������NJ�GDQ�������NJ���7DEHO�����

3HUODNXDQ� WXPSDQJVDUL� NHGHODL��
VRUJXP�� GDQ� NRPELQDVLQ\D� GL� 7%0� ��
PHPEHULNDQ� SURGXNVL� OHELK� WLQJJL� MLND�
GLEDQGLQJNDQ� SHUODNXDQ� WXPSDQJVDUL� GL�
7%0����3URGXNVL�\DQJ�OHELK�WLQJJL�GL�7%0���

GLVHEDENDQ� NDUHQD� SHQ\HUDSDQ� DLU� GDQ�
SHQLPEXQDQ� KDVLO� IRWRVLQWHVLV� OHELK� WLQJJL�
GDULSDGD� GL� 7%0� �� \DQJ� WHUQDXQJL� ROHK�
WDQDPDQ� NDUHW�� 6HFDUD� XPXP� NDUDNWHU�
WDQDPDQ� \DQJ� WHUNHQD� ODQJVXQJ� FDKD\D�
EHUEHGD� GDODP�KDO� VWUXNWXU�� ELRNLPLD� GDQ�
SHUXEDKDQ�JDV�GLEDQGLQJNDQ�WDQDPDQ�\DQJ�
WHUQDXQJ��/DPEHUV��&KDSLQ��	�3RQV��������

7DQDPDQ�WXPSDQJVDUL�\DQJ�WHUNHQD�
FDKD\D�PHQXQMXNNDQ�EHUDW�NHULQJ�ELRPDVVD�
\DQJ�WLQJJL��GDXQ�OHELK�WHEDO��GLEDQGLQJNDQ�
WDQDPDQ� \DQJ� WHUQDXQJ�� /DPEHUV� HW� DO��
������� PHQ\HEXWNDQ� EDKZD� NDQGXQJDQ�
NORURILO�WLQJJL��WUDQVSRUW�HOHNWURQ��NDSDVLWDV�
IRWRVLQWHVLV� GDQ� NDSDVLWDV� NDUELVLODVL� MXJD�
OHELK� WLQJJL� SDGD� WDQDPDQ� \DQJ� WHUNHQD�
FDKD\D� ODQJVXQJ� �/DPEHUV� HW� DO�� �������
.RQGLVL�WHUVHEXW�VDQJDW�EHVDU�EHUSHQJDUXK�
GDODP� EHUEDJDL� SURVHV� ILVLRORJL� GL� GDODP�
MDULQJDQ� WDQDPDQ� \DQJ� EHUXMXQJ� SDGD�
JDQJJXDQ� SHUWXPEXKDQ� GDQ� SURGXNVL�
�.DUDPR\��������

$QDOLVD�7DQDK

%HUGDVDUNDQ�KDVLO�DQDOLVD�WDQDK�GDUL�
ODKDQ�7%0���GDQ�7%0���SUD� WXPSDQJVDUL�
PHQXQMXNNDQ�EDKZD�NRQGLVL�WDQDK�GL�ODKDQ�
WHUVHEXW� PHPLOLNL� WLQJNDW� NHVXEXUDQ� \DQJ�
WHUJRORQJ� UHQGDK� GDQ� WLQJNDW� NHPDVDPDQ�

7LVWDPD��'DOLPXQWKH��6HPELULQJ��)DX]L��+DVWXWL�GDQ�6XKDUVRQR

� � *DPEDU����7DQDPDQ�WXPSDQJVDUL�VRUJXP�GL�JDZDQJDQ�7%0��
� � � )LJXUH���� ,QWHUFURSSLQJ�VRUJKXP�LQ�WKH�VSDFH�RI�,PPDWXUH�5XEEHU�\HDU��
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7DEHO����%RERW�NHULQJ�WDQDPDQ�WXPSDQJVDUL�SDGD�7%0���
7DEOH����'U\�ZHLJKW�LQWHUFURSSLQJ�LQ�,PPDWXUH�5XEEHU�\HDU��
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7DEHO����%RERW�NHULQJ�WDQDPDQ�WXPSDQJVDUL�SDGD�7%0��
7DEOH����'U\�ZHLJKW�LQWHUFURSSLQJ�LQ�,PPDWXUH�5XEEHU�\HDU��

$QJND�DQJND�\DQJ�GLLNXWL�ROHK�KXUXI�\DQJ�EHUEHGD�SDGD�NRORP�\DQJ�VDPD�EHUEHGD�Q\DWD�SDGD�8ML�-DUDN�%HUJDQGD�
'XQFDQ��SDGD�WDUDI���
)LJXUHV�IROORZHG�E\�GLIIHUHQW�OHWWHU�LQ�WKH�VDPH�FROXPQ�DUH�VLJQLILFDQWO\�GLIIHUHQW�EDVHG�RQ�'XQFDQ�PXOWLSOH�UDQJH�WHVW�DW�
���VLJQLILFDQW�OHYHO

\DQJ�WLQJJL��7%0���S+ �����GDQ�7%0���S+ �
����� �7DEHO� ���� 0HQXUXW� :DQJ� 	� *DVWRQ�
��������S+�PHQJJDQJJX�VHUDSDQ�XQVXU�KDUD�
GDQ� SHUWXPEXKDQ� WDQDPDQ� PHODOXL�
NHWHUVHGLDDQ� XQVXU� KDUD� GDQ� XQVXU� \DQJ�
EHUVLIDW� UDFXQ� EDJL� WDQDPDQ�� 3DGD� WDQDK�
\DQJ�PHPLOLNL�S+�UHQGDK��VHSHUWL�GL�7%0���
GDQ� 7%0� �� XQVXU� KDUD� 3� VXOLW� GLVHUDS�
WDQDPDQ�NDUHQD�GLLNDW�ROHK�DOXPLQLXP��$O���
6HODLQ� LWX�NDQGXQJDQ�XQVXU�KDUDQ\D�\DQJ�
VDQJDW� UHQGDK� WHUXWDPD� WHUOLKDW� SDGD�
QLWURJHQ�� IRVIDW�� GDQ� NDOLXP� UHQGDK�� �
NDSDVLWDV�WXNDU�NDWLRQ��.7.��GDQ�NHMHQXKDQ�
EDVD�MXJD�UHQGDK��

3 H U O D N X D Q � W X P S D Q J V D U L �
PHQXQMXNNDQ�SHQLQJNDWDQ�S+��XQVXU�KDUD��
PDXSXQ� .7.�� � 3HUEDLNDQ� NRQGLVL� WDQDK�
WHUVHEXW� PHQMDGL� VDQJDW� SHQWLQJ�� NDUHQD�
NHNKDZDW LUDQ� EDKZD� WXPSDQJVDU L �
PHUXJLNDQ� WDQDPDQ�XWDPD� WLGDN� WHUEXNWL��
0HVNLSXQ� GHPLNLDQ� SHQLQJNDWDQ� WHUVHEXW�

EHOXP�PHQFDSDL�NRQGLVL�\DQJ�RSWLPDO�XQWXN�
SHUWDQLDQ��,GHDO�S+�WDQDK�XQWXN�SHUWDQLDQ�
PHPLOLNL�NLVDUDQ�S+�������������3DGD�NRQGLVL�
WHUVHEXW�XQVXU�KDUD�GDODP�NRQGLVL�PXGDK�
GLVHUDS�WDQDPDQ���<XZDQD��������

3HUODNXDQ� WXPSDQJVDUL � MXJD�
GLKDUDSNDQ� PHQLQJNDWNDQ� NDQGXQJDQ�
XQVXU� KDUD� SHQWLQJ� GL� GDODP� WDQDK�� 'DUL�
KDVLO�DQDOLVLV�WDQDK��NDQGXQJDQ�1��3��GDQ�.�
PHQLQJNDW�VHWHODK�SHUODNXDQ�WXPSDQJVDUL��
0HVN LSXQ � F HQGH UXQJ � PHQ LQJND W � �
NHWHUVHGLDDQ� 1� VHWHODK� SHUODNXDQ�
WXPSDQJVDUL� GL� 7%0� �� GDQ� 7%0� �� EHOXP�
PHQXQMXNNDQ�SHUXEDKDQ�\DQJ�Q\DWD�\DLWX�
EHUNLVDU� �� �� ���� %HEHUDSD� SHQHOLWLDQ�
PHQ\HEXWNDQ�EDKZD�SHQDQDPDQ� WDQDPDQ�
OHJXPH�DNDQ�PHPEDQWX�PHQLQJNDWNDQ�1�GL�
GDODP�WDQDK��=DKUDQ���������6HSHUWL�KDOQ\D�
WDQDPDQ�OHJXPH��WDQDPDQ�NHGHODL�GLNDLWNDQ�
GHQJDQ�NHPDPSXDQ�PHQJLNDW�QLWURJHQ��1 ���

GL� DWPRVIHU� PHODOXL� DNWLYLWDV� EDNWHUL�

7XPSDQJVDUL�6RUJXP�GDQ�.HGHODL�XQWXN�0HQGXNXQJ�3URGXNWLYLWDV�/DKDQ�7%0�.DUHW��+HYHD�EUDVLOLHQVLV�PXHOO�$UJ��
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5KL]RE LXP� MDSDQLFXP� � %DNWHU L � LQ L �
EHUVLPELRVLV�GL�GDODP�DNDU�NDFDQJ�GHQJDQ�
PHPEHQWXN�QRGXOD�DWDX�ELQWLO�DNDU��$GDQ\D�
ELQWLO� �QRGXO�� LQL� DNDQ� PHPEHULNDQ�
NHXQWXQJDQ� GDODP� PHPILNVDVL� QLWURJHQ�
GDODP�WDQDK�VHUWD�PHQLQJNDWNDQ�NHVXEXUDQ�
WDQDK��-XPODK�QLWURJHQ�\DQJ�GLILNVDVL�SDGD�
WDQDPDQ�NHGHODL�����GDUL�1�WRWDO�WDQDPDQ�
\DQJ�VHWDUD�GHQJDQ�������NJ�1�+D�PXVLP�
�:DWNLQV� HW� DO��� ������� 1LWURJHQ� \DQJ�
GLILNVDVL�NHGHODL�GDSDW�GLOHSDVNDQ�NH�WDQDK�
MLND�ELRPDVD�NHGHODL�GLNRPSRVNDQ�GL�DUHDO�
7%0� WHUVHEXW� VHKLQJJD� NDQGXQJDQ� DNDQ�
PHQLQJNDW�

.DQGXQJDQ�3�WRWDO�GDQ�.�PHQLQJNDW�
\DQJ� GLGXJD� GLNDUHQDNDQ� SHUODNXDQ�
SHPXSXNDQ��VHODPD�EXGLGD\D�WXPSDQJVDUL��
6HPHQWDUD�LWX��NDQGXQJDQ�3�\DQJ�WHUVHGLD�GL�
DUHDO� WDQDPDQ� VRUJXP� GDQ� NRPELQDVL�
VRUJXP� NHGHODL� OHELK� WLQJJL� GLEDQGLQJNDQ�
DUHDO� NHGHODL� VDMD�� 0HVNLSXQ� 3� WRWDO�
PHQLQJNDW�� WHWDSL� 3� \DQJ� WHUVHGLD� MXVWUX�
WXUXQ�� 6DZHUV� HW� DO�� ������� PHODSRUNDQ�
EDKZD� NDQGXQJDQ� 3� WHUVHGLD� GL� GDODP�
UKL]RVIHU� WDQDPDQ� VRUJXP� PHQLQJNDW�
VHWHODK����KDUL�NHPXGLDQ�WXUXQ�VHWHODK����
KDUL��+DO�LQL�GLNDUHQDNDQ�3�\DQJ�WHUVHGLD�GL�
GDODP� WDQDK� GLVHUDS� ROHK� WXPSDQJVDUL��
.HPDPSXDQ�PHQ\HUDS�3�GLNDLWNDQ�GHQJDQ� �
VLPELRVLV� DQWDUD� VRUJXP�GHQJDQ�PLNRUL]D��
0HHQDNVKLVXQGDUDP�	�6DQWKDJXUX� �������

PHQ\HEXWNDQ� EDKZD� LQRNXODVL� GHQJDQ�
0LNRUL]D� DUEXVNXODU � PHQLQJNDWNDQ�
NDQGXQJDQ�3�GL�GDODP�MDULQJDQ�VRUJXP��

� 6HODLQ� SHQLQJNDWDQ� 3� GDQ� 1�� .7.�
MXJD�PHQJDODPL� SHUXEDKDQ�� .7.�PHPEHUL�
JDPEDUDQ� WHQWDQJ� NHPDPSXDQ� WDQDK�
PHPHJDQJ�KDUD�XQWXN�GDSDW�GLSHUWXNDUNDQ��
1LODL�NLVDUDQ�.7.�SDGD�SHQHOLWLDQ�LQL�DQWDUD�

�
����� ²�������FPRO �NJ�� VHGDQJNDQ�NLVDUDQ�

�
QRUPDO� .7.� EHUDGD� GL� ��� ²� ��� �FPRO �NJ��
�<XZDQD�� ������� 3HUODNXDQ� WXPSDQJVDUL�
PHUXEDK� .7.� PHQMDGL� OHELK� WLQJJL�
GLEDQGLQJNDQ� DUHDO� WDQSD� WXPSDQJVDUL��
3DGD�DUHDO�\DQJ�GLWDQDP�NRPELQDVL�DQWDUD�
VRUJXP�GDQ�NHGHODL�PHPSXQ\DL�.7.�SDOLQJ�
WLQJJL� GLEDQGLQJNDQ� SHUODNXDQ� ODLQQ\D��
7LQJJL�UHQGDKQ\D�.7.�WDQDK�VDQJDW�WHUNDLW�
GHQJDQ� MHQLV� PLQHUDO� OLDW� GDQ� NDQGXQJDQ�
EDKDQ� RUJDQLN� GL� GDODP� WDQDK� VHUWD� S+�
WDQDK� �6XKDUWD���������7DQDK�GHQJDQ�.7.�
\DQJ� WLQJJL� PDPSX� PHQMHUDS� GDQ�
PHQ\HGLDNDQ� XQVXU� KDUD� OHELK� EDLN�
GDULSDGD�WDQDK�GHQJDQ�.7.�UHQGDK��+DO�LQL�
GLNDUHQDNDQ� XQVXU� KDUD� WHUGDSDW� GDODP�
EHQWXN� NRPSOHNV� MHUDSDQ� NRORLG� VHKLQJJD�
XQVXU� KDUD� WHUVHEXW� WLGDN� PXGDK� KLODQJ�
WHUFXFL�ROHK�DLU��+DUGMRZLJHQR���������3DGD�
WDQDK�\DQJ�PHPSXQ\DL�.7.�UHQGDK��EDKDQ�
RUJDQLN��&�RUJDQLN��PHQMDGL�VDQJDW�SHQWLQJ�
GDODP� PHQLQJNDWNDQ� QLODL� .7.� WDQDK��
3HUEDLNDQ� WDQDK� DNDQ� VHPDNLQ�PHQLQJNDW�

7LVWDPD��'DOLPXQWKH��6HPELULQJ��)DX]L��+DVWXWL�GDQ�6XKDUVRQR

7DEHO����3HUXEDKDQ�VLIDW�NLPLD�GDQ�ILVLN�WDQDK�DUHDO�7%0���GDQ�7%0���VHEHOXP�GDQ�VHVXGDK��
SHQDQDPDQ�WXPSDQJVDUL�

7DEOH����&KDQJLQJ�RI�WKH�FKHPLFDO�DQG�SK\VLFDO�SURSHUWLHV�RI�VRLO�DW�,PPDWXUH�5XEEHU�\HDU���DQG�
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DSDELOD� ELRPDVD� VLVD� KDVLO� SDQHQ�
GLNHPEDOLNDQ� NH� DUHDO� SHQDQDPDQ��
.HUWRQHJRUR�� 6KLGGLHT�� 6XODNKXGLQ�� GDQ�
'DULDK�� ������� MXJD� PHODSRUNDQ� EDKZD�
SHQDPEDKDQ� EDKDQ� RUJDQLN� GDSDW�
PHPSHUEDLNL�VLIDW�VLIDW�ILVLN�GDQ�NLPLD�WDQDK�
GL�DUHDO�\DQJ�EHUSDVLU�

$QDOLVLV�)LQDQVLDO�7DQDPDQ�7XPSDQJVDUL�
6RUJXP�GDQ�.HGHODL

3URGXNVL� WDQDPDQ� WXPSDQJVDUL�
NHGHODL� �WXQJJDO�� GL� ODKDQ� JDZDQJDQ� NDUHW�
XPXU� 7%0� �� PHQXQMXNNDQ� KDVLO� \DQJ�
PHQJXQWXQJNDQ� GHQJDQ� WLQJNDW� 5�&� UDWLR�
VHEHVDU� ������ .HXQWXQJDQ� \DQJ� GLSHUROHK�
GHQJDQ� WLQJNDW� KDUJD� VHEHVDU� ,'5� �������
�.J� PHQFDSDL� ,'5� ������������� 3URGXNVL�
NHGHODL�SDGD�7%0���GDQ���PDVLQJ�PDVLQJ�
VHEHVDU� ������ .J� GDQ� ��� .J�� )DNWRU�
LQWHQVLWDV�FDKD\D�DNLEDW�QDXQJDQ�WDQDPDQ�
NDUHW� SDGD� 7%0� �� GLSHUNLUDNDQ� PHQMDGL�
NHQGDOD�XWDPD�\DQJ�PHQ\HEDENDQ�SURGXNVL�
NHGHODL� SDGD� 7%0� �� VDQJDW� NHFLO�� 7DEHO� ��
PHPSHUO LKDWNDQ� DQDO LV LV � I LQDQVLDO �
LQWHUFURSSLQJ�VRUJXP�GDQ�NHGHODL��

' H P L N L D Q � K D O Q \ D � G H Q J D Q �
LQWHUFURSSLQJ� VRUJXP�� 3HQDQDPDQ� VRUJXP�
�WXQJJDO�� SDGD� 7%0� �� PHPEHULNDQ� KDVLO�
\DQJ� PHQJXQWXQJNDQ�� GLPDQD� � 5�&� UDWLR�
\DQJ�GLSHUROHK�PHQFDSDL�������.HXQWXQJDQ�
\DQJ�GLSHUROHK�GHQJDQ�WLQJNDW�KDUJD�VHEHVDU�
,'5� ��������.J� DGDODK� ,'5� �������������
3HUODNXDQ� WDQDPDQ� VRUJXP� SDGD� 7%0� ��
�WXQJJDO�� PHPSHUOLKDWNDQ� KDVLO� SURGXNVL�
\DQJ�OHELK�UHQGDK������.J���)DNWRU�LQWHQVLWDV�

FDKD\D� �QDXQJDQ� WDQDPDQ� NDUHW�� MXJD� �
GLSHUNLUDNDQ�PHQMDGL�SHQ\HEDE�UHQGDKQ\D�
SHQFDSDLDQ�SURGXNVL�WHUVHEXW�

3HUODNXDQ� NRPELQDVL� �VRUJXP� ��
NHGHODL�� SDGD� NHGXD� XPXU� WDQDPDQ� NDUHW�
�7%0���GDQ�7%0����PHQXQMXNNDQ�KDVLO�\DQJ�
VDQJDW�UHQGDK��3HUHEXWDQ�XQVXU�KDUD�SDGD�
7%0� �� GLSHUNLUDNDQ� PHQMDGL� NHQGDOD�
SURGXNVL�� 6HPHQWDUD� SDGD� 7%0� �� VHODLQ�
SHUHEXWDQ� XQVXU� KDUD�� LQWHQVLWDV� FDKD\D�
MXJD� GLSHUNLUDNDQ� PHQMDGL� NHQGDOD��
3URGXNVL�SDGD�7%0���KDQ\D�PHQFDSDL�������
NJ�XQWXN�VRUJXP�GDQ����NJ�XQWXN�NHGHODL��
VHPHQWDUD� SURGXNVL� SDGD� 7%0� �� KDQ\D�
PHQFDSDL� ���� NJ� XQWXN� VRUJXP�GDQ� �� NJ�
XQWXN�NHGHODL��

$QDOLVLV� GL� DWDV� PHPSHUOLKDWNDQ�
EDKZD�SHPDQIDDWDQ�ODKDQ�JDZDQJDQ�NDUHW�
XQWXN� SHQDQDPDQ� VRUJXP� GDQ� NHGHODL�
PHQJXQWXQJNDQ� SDGD� 7%0� ��� GLPDQD�
LQWHQVLWDV� FDKD\D� PDWDKDUL� PDVLK� FXNXS�
WLQJJL� GL� DUHDO� JDZDQJDQ� NDUHW�� 6HLULQJ�
GHQJDQ� SHQLQJNDWDQ� XVLD� WDQDPDQ� XWDPD�
�NDUHW�� PDND� LQWHQVLWDV� FDKD\D� PDWDKDUL�
SDGD� DUHDO� JDZDQJDQ� VHPDNLQ� PHQXUXQ��
VHKLQJJD�SRWHQVL� LQWHUFURSSLQJ� VRUJXP�GDQ�
NHGHODL� SXQ� VHPDNLQ� PHQXUXQ�� 3HQJDUXK�
LQWHQVLWDV�FDKD\D�WHUKDGDS�SRWHQVL�SURGXNVL�
WDQDPDQ�LQWHUFURSSLQJ�

�.(6,038/$1

3HUWXPEXKDQ� WDQDPDQ� NDUHW� WLGDN�
WHUKDPEDW� GHQJDQ� DGDQ\D� WDQDPDQ�

7XPSDQJVDUL�6RUJXP�GDQ�.HGHODL�XQWXN�0HQGXNXQJ�3URGXNWLYLWDV�/DKDQ�7%0�.DUHW��+HYHD�EUDVLOLHQVLV�0XHOO�$UJ�

7DEHO�����$VXPVL�DQDOLVD�ILQDQVLDO�WDQDPDQ�WXPSDQJVDUL�VRUJXP�GDQ�NHGHODL�GDODP�KHNWDU
7DEOH����$VVXPLQJ�ILQDQFLDO�DQDO\VLV�RI��LQWHUFURSSLQJ�VRUJKXP�DQG�VR\EHDQ�LQ�KHFWDUH

8UDLDQ�

'HVFULSWLRQV 6RUJXP .HGHOH 6RUJXP .HGHOH

6RUJKXP 6R\EHDQ 6RUJXP� .HGHOH 6RUJKXP 6R\EHDQ 6RUJXP .HGHOH

%LD\D�RSHUDVLRQDO

���$ODW�GDQ�EDKDQ ���������
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+DUJD�NRPRGLWDV �������������� � �������������� � �������������� � �������������� � ���������������� � ����������������� � �������������� � �������������� �

3HQGDSDWDQ ����������� ����������� ����������� ������������� �������������� ���������������� � ������������ ��������������

3HQGDSDWDQ�EHUVLK� ������������ ������������ ��������������� ����������������

5�&�UDWLR �������������� � �������������� � ����������������� � ������������������ �

3HUODNXDQ�7%0����7UHDWPHQW�RI�,53��� 3HUODNXDQ�7%0����7UHDWPHQW�RI�,53���

.RPELQDVL��&RPELQDWLRQ� .RPELQDVL��&RPELQDWLRQ�
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WXPSDQJVDUL� VRUJXP� GDQ� NHGHODL�� +DVLO�
SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD� WDQDPDQ�
WXPSDQJVDUL�GDSDW�WXPEXK�QRUPDO�GL�DUHDO�
JDZDQJDQ� 7%0� ��� VHGDQJNDQ� GL� 7%0� ��
SHUWXPEXKDQQ\D� VDQJDW� WHUKDPEDW��
'HQJDQ� DGDQ\D� WDQDPDQ� WXPSDQJVDUL�
VRUJXP� GDQ� NHGHODL� PHQLQJNDWNDQ�
NDQGXQJDQ�3��1��S+�GDQ�.7.��VHUWD�GDSDW�
PHQJKDPEDW� SHUNHPEDQJDQ� MDPXU� DNDU�
SXWLK��5LJLGRSRUXV�PLFURSRUXV���%HUGDVDUNDQ�
KDVLO� SURGXNVL� PHQXQMXNNDQ� EDKZD� SROD�
WDQDP�NHGHODL�GDQ�VRUJXP�WHUEDLN�WHUGDSDW�
SDGD�MDUDN�WDQDP�����P�GDUL�WDQDPDQ�NDUHW�
GDQ� VHFDUD� HNRQRPL� WXPSDQJVDUL� VRUJXP�
GDQ� NHGHODL� SDGD� 7%0� �� PHPEHULNDQ�
NHXQWXQJDQ��GLPDQD� �5�&�UDWLR�GDUL�NHGXD�
SHUODNXDQ� WHUVHEXW� PDVLQJ�PDVLQJ�
PHQFDSDL������GDQ�������8QWXN�SHQHOLWLDQ�
V H O D Q M X W Q \ D � G L K D U D S N D Q � X Q W X N �
PHPSHUKDWLNDQ� PXVLP� WDQDP� DJDU�
SURGXNVL�GDSDW�RSWLPDO�

8&$3$1�7(5,0$�.$6,+

� 3DGD� NHVHPSDWDQ� LQL� GLVDPSDLNDQ�
WHULPD�NDVLK�NHSDGD�%DGDQ�3HQHOLWLDQ�GDQ�
3HQJHPEDQJDQ� 3HUWDQLDQ� DWDV� SHPEHULDQ�
GDQD�..3�1������GHQJDQ�QRPRU�NRQWUDN��
����/%�����,�����������

'$)7$5�3867$.$

%HQKDPRX��1���%HODQJHU��5��5���	�3DXOLW]��7��
&����������,QGXFWLRQ�RI�GLIIHUHQWLDO�KRVW�
U H V S R Q V H V � E \ � 3 V H X G RP R Q D V �
IOXRUHVFHQV�LQ�5L�7�'1$�²�WUDQVIRUPHG�
SHV�URRWV�DIWHU�FKDOOHQJH�ZLWK�)XVDULXP�
R[\VSRUXP� I�� 6S�� SLVL� DQG� 3\WKLXP�
XOWLPXP��%LRFK�� DQG�&HOO�%LRO����������
�����²������

%RUUHOO�� $��� 	� +DPPHU�� *�� �������� 7KH�
SK\VLRORJ\�RI�´VWD\�JUHHQµ�LQ�VRUJKXP��
%ULVEDQH�� $XVWUDOLD�� 8QLYHUVLW\� RI�
4XHQVODQG��

&D]RUOD��)��0���'XFNHWW��6��%���%HUJVWURP��(��
7���1RUHHQ��6���2GLMN��5���/XJWHQEHUJ��
%�� -��� 7KRPDV�2DWHV�� -�� (��� 	�
%ORHPEHUJ��*��9����������%LRFRQWURO�RI�
DYRFDGR� � 'HPDWRSKRUD� URRW� URW� E\�
DQWDJRQLVWLF�3VHXGRPRQDV�IORXUHVFHQV�
3&/� ����� FRUUHODWHV� ZLWK� WKH�
SURGXFWLRQ� RI� ��+H[\O� ��SURS\O�
UHVRUFLQRO��0RO�3ODQW�0LFUREH�,QWHUDFW���
������� ���²����� 'RL�� ��������030,�
���������

)DLUX]DK�� =��� 'DOLPXQWKH�� &�� ,��� .DU\XGL��
6XU\DPDQ�� 6��� 	� :LGKD\DWL�� :�� (��
�������� .HHIHNWLIDQ� EHEHUDSD� IXQJL�
DQWDJRQLV� �7ULFKRGHUPD� VS��� GDODP�
ELRIXQJLVLGD� (QGRKHYHD� WHUKDGDS�
S H Q \ D N L W � M DPX U � D N D U � S X W L K �
�5LJLGRSRUXV�PLFURSRUXV��GL� ODSDQJDQ��
-XUQDO� 3HQHOLWLDQ� .DUHW�� ������� ����
����

*LHKO��5��)���	�9RQ�:LUHQ��1�� ��������5RRW�
QXWULHQW� IRUDJLQJ�� 3ODQW� 3K\VLRO���
� � � � � � � � � � � � ² � � � � � � ' R L � �
��������SS������������

+DUGMRZLJHQR�� 6�� �������� ,OPX� 7DQDK��
-DNDUWD�� ,QGRQHVLD�� 37�� 0HGL\DWDPD�
6DUDQD�3HUNDVD�

,GRNR��6��2���(KLJLDWRU��-��2���(VHNKDGH��7��
8���	�2ULPROR\R��-��5����������5XEEHU��
PDL]H� DQG� FDVVDYD� ,QWHUFURSSLQJ�
V\VWHPV� RQ� UHKDELOLWDWHG� UXEEHU�
SODQWDWLRQ� VRLO� LQ� VRXWK� HDVWHUQ�
1LJHULD�� -�� RI� $JULF�� DQG� %LRGLY�� 5HV���
��������²����

-D\DUDWQD� 5��� /L\DQDJH�� $�� 6��� 	�
3DKDODZDWWDDUDFKFKL��:����������(IIHFW�
RI� 9$� PLFRUUKL]DH� �*LJDQVSRUD�
PDUJDULWD�� RQ� ZKLWH� URRW� GLVHDVH�
UHVLVWDQFH� LQ� 3XHUDULD� SKDVHRORLGHV�
DQG� +HYHD� EUDVLOLHQVLV� VHHGOLQJV��
5XEE��5HV��,QVW��6UL�/DQJND���������²����

7LVWDPD��'DOLPXQWKH��6HPELULQJ��)DX]L��+DVWXWL�GDQ�6XKDUVRQR



��

-XPLQJDQ����������6WXGL�.HOD\DNDQ�%LVQLV��
7HRUL� GDQ� 3HPEXDWDQ� 3URSRVDO�
.HOD\DNDQ��-DNDUWD��,QGRQHVLD��%XPL�
$NVDUD��

.DUDPR\�� /�� 7�� �������� 7KH� HIIHFW� RI� VRLO�
FXOWLYDWLRQ�DQG� OHJXPLQRVD�SODQWLQJ�
RQ�WKH�1�3�DQG�.�OHYHOV�RI�PDUJLQDO�
ODQG��(XJHQLD���������������

.DUDPR\�� /�� 7�� �������� +XEXQJDQ� LNOLP�
GHQJDQ� SHUWXPEXKDQ� NHGHODL�
�UHODWLRQVKLS� EHWZHHQ� FOLPDWH� DQG�
VR\EHDQ� �*OLFLQH� PD[� �/�� 0HUULOO��
*URZWK���6RLO� (QYLURQPHQW�� ������ ���
���

.HUWRQHJRUR�� %�� .��� 6KLGGLHT�� '���
6XODNKXGLQ��� 	� 'DULDK�� $�� ��������
2SWLPDOLVDVL�ODKDQ�SDVLU�SDQWDL�EXJHO�
NXORQ� SURJR� XQWXN� SHQJHPEDQJDQ�
WDQDPDQ� KRUWLNXOWXUD� GHQJDQ�
WHNQRORJL� LQRYDWLI� EHUNHDULIDQ� ORNDO��
3 URV LG L QJ � 6HP LQD U � 1DV L RQD O �
6XPEHUGD\D�/DKDQ�GDQ�/LQJNXQJDQ�
3HUWDQLDQ�� %RJRU�� ,QGRQHVLD�� %DODL�
%HVDU� /LWEDQJ� 6XPEHUGD\D� /DKDQ�
3HUWDQLDQ�

.KDRVDDG�� 7��� *DUFLD�*DUULGR�� -�� 0���
6WHLQNHOOQHU� 6��� 	� 9LHUKHLOLJ�� +��
� ���� � � � 7DNH �D O O � G L V HDVH � L V �
V\VWHPLFDOO\� UHGXFHG� LQ� URRWV� RI�
P\FRUUKL]DO� EDUOH\� SODQWV��6RLO� %LRO��
DQG� %LFKHP�� ������� ���� ²� ����� 'RL��
��������M�VRLOELR�������������

/DPEHUV��+���&KDSLQ��)��6���	�3RQV��7��/��
�������� 3ODQW� SK\VLRORJLFDO� HFRORJ\��
1HZ�<RUN��86$��6SULQJHU�9HUODJ�

/LQGHUPDQ��5��*����������5ROH�RI�9$0�IXQJL�
LQ�ELRFRQWURO��,Q� �)��/��3IOHJHU�	�5��*��
/LQGHUPDQ� �(GV����0\FRUUK\]DH� DQG�
3ODQW� +HDOWK�� �SS������� 0LQQHVRWD��
86$��$36�3UHVV��6W��3DXO�

0DUWLQ��)��0���3HURWWR��6���	�%RQIDQWH��3��
�������� 0\FRUUKL]DO� IXQJL�� $� IXQJDO�
FRPPXQLW\�DW� WKH� LQWHUIDFH�EHWZHHQ�
VRLO� DQG� URRWV�� ,Q� 5�� 3LQWRQ�� =��
9DUDQLQL�� 	� 3�� 1DQQLSLHUL�� 7KH�
5L]RVSKHUH�� WKH� 6RLO�3ODQW� ,QWHUIDFH��
%LRFKHPLVWU\�DQG�2UDJQLF�6XEVWDQFHV�
�SS�� ���������� /RQGRQ�� 8QLWHG�
.LQJGRP��&56�3UHVV�

0HHQDNVKLVXQGDUDP�� 0��� 	� 6DQWKDJXUX��
.�� ��������6WXGLHV� RQ�DVVRFLDWLRQ�RI�
DUEXVFXODU� P\FRUUKL]DO� IXQJL� ZLWK�
*OXFRQDFHWREFWHU� GLD]RWURSKLFXV� DQG�
LWV�HIIHFW�RQ�LPSURYHPHQW�RI�6RUJKXP�
ELFRORU� �/���� ,QW� -� &XU� 6FL� 5HV��� ������
��²���

1XJURKR�� 3�� $��� ,VWLDQWR��� 6LDJLDQ�� 1��� 	�
.D U \XG L � � � � ��� � � � 3 HQ J D UXK �
SHQDQDPDQ� 0XFXQD� EUDFWHDWD�
W H U K D G DS � V W D W X V � K D U D � G DQ �
SHUWXPEXKDQ�WDQDPDQ�NDUHW�EHOXP�
PHQJKDVLONDQ�� -XUQDO� 3HQHOLWLDQ�
.DUHW���������������

2JZXFKH��3���8PDU��+��<���(VHNKDGH��7��8���
	�)UDQVFLV��6��<����������(FRQRPLF�RI�
LQWHUFURSSLQJ� QDWXUDO� UXEEHU� ZLWK�
DUDEOH� FURSV��$�3DQDFHD� IRU� SRYHUW\�
DOOHYDWLRQ�RI�UXEEHU�IDUPHUV��-��$JULF��
6RF��6FL���������²����

5DKD\X�� 6��� 3DZLURVRHPDUGMR�� 6��� 	�
6XMDWQR����������%LRORJLFDO�FRQWURO�RI�
ZKLWH� URRW� GLVHDVH� RI� KHYHD� UXEEHU�
X V L Q J � 7 U L F K R G H U P D � E D V H G �

SOXV
%LRIXQJLFLGH� 7ULNR� 63 �� 3URF��
,QWHUQDWLRQDO�:RUNVKRS�RQ�ZKLWH�URRW�
GLVHDVH� RI� KHYHD� UXEEHU� �SS�� ����
������6DODWLJD��,QGRQHVLD��,55'%�

6DZHUV��5��-��+���<DQJ��6��<���*XWMDKU��&���	�
3DV]NRZVNL��8����������7KH�PROHFXODU�
FRPSRQHQWV�RI�QXWULHQW�H[FKDQJH�LQ�
DUEXVFXODU�P\FRUUKL]DO�LQWHUDFWLRQV��
,Q�=��$��6LGGLTXL��0��6��$NKWDU��	�.��
)XWDL�� 0\FRUUUKL]DH� �� VXVWDLQDEOH�
DJULFXOWXUH� DQG� IRUHVWU\� �SS�� ��������
6SULQJHU� 6FLHQFH� �� %XVLQHVV� 0HGLD�
%�9�

6XKDUWD�� 1�� �������� .DUDNWHULVWLN� GDQ�
SHUPDVDODKDQ� WDQDK� PDUJLQDO� GDUL�
E D WXDQ � V HG LPHQ � PDVDP � G L �
.DOLPDQWDQ�� � -XUQDO� /LWEDQJ�
3HUWDQLDQ�����������������

6XSULDGL�� 0�� �������� ,PSOHPHQWDVL� PRGHO�
SHUHPDMDDQ� SDUWLVLSDWLI� GDODP�
SURJUDP� UHYLWDOLVDVL� SHUNHEXQDQ�
NDUHW��:DUWD� 3HUNDUHWDQ�� ������� ���
���

7XPSDQJVDUL�6RUJXP�GDQ�.HGHODL�XQWXN�0HQGXNXQJ�3URGXNWLYLWDV�/DKDQ�7%0�.DUHW��+HYHD�EUDVLOLHQVLV�PXHOO�$UJ�
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