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6WXGL�'HSRVLVL�/DSLVDQ�7LSLV�=Q2�0HQJJXQDNDQ�7HNQLN�

'LS-&RDWLQJ 

<D\DK�.XULDK����,ZDQ�6XJLKDUWRQR 

 
�8QLYHUVLWDV�1HJHUL�-DNDUWD��81-���-O��5DZDPDQJXQ�0XND�-DNDUWD��������

,QGRQHVLD 

 

�3HQXOLV�3HQDQJJXQJMDZDE��(-PDLO��\D\DKNXULDDK#JPDLO�FRP� 

7HOS�KS��������������� 

$%675$. 

7HODK� GLODNXNDQ� VWXGL� GHSRVLVL� ODSLVDQ� WLSLV� =Q2� PHQJJXQDNDQ� WHNQLN� 'LS-

&RDWLQJ� �7HNQLN� &HOXS�� GLDWDV� PDWHULDO� NDFD� \DQJ� PHUXSDNDQ� VDODK� VDWX�

PDWHULDO� \DQJ� GLGXSOLNDVLNDQ� VHEDJDL� NDFD� ,72� SDGD� VHO� VXU\D�� /DSLVDQ� WLSLV�

=Q2� GLEXDW� GHQJDQ� FDUD� VRO-JHO� \DQJ� PHQFDPSXUNDQ� EHEHUDSD� PDWHULDO�

NHGDODPQ\D� VHKLQJJD� GLGDSDWNDQ� VRO-JHO� =Q2�� 3DGD� SHQHOLWLDQ� LQL� GLODNXNDQ�

EHEHUDSD� YDULDVL� FHOXS� \DLWX� GXD� NDOL� GDQ� HPSDW� NDOL� FHOXS��'HSRVLVL� ODSLVDQ�

WLSLV� =Q2� GLDWDV� NDFD� SUHSDUDW�� %HUGDVDUNDQ� KDVLO� NDUDNWHULVDVL�PHQJJXQDNDQ�

GLIUDNVL� VLQDU-;� GLSHUROHK� EDKZD� ODSLVDQ� \DQJ� GLKDVLONDQ� PHUXSDNDQ� DPRUI��

3DGD� YDULDVL� FHOXS� NHGXD� GDQ� NHHPSDW� GLGDSDWNDQ� EHQWXN� DPRUI� GDUL� ODSLVDQ�

WLSLV�=Q2�WHUVHEXW� 

.DWD�.XQFL��/DSLVDQ�7LSLV�=Q2��6RO�*HO�=Q2��'LS�&RDWLQJ��'LIUDNVL�6LQDU-;��

6WXGL�'HSRVLVL 
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$%675$&7 

=Q2� WKLQ� ILOP�GHSRVLWLRQ�KDV�EHHQ�GRQH�XVLQJ�'LS-&RDWLQJ� WHFKQLTXH�RQ�JODVV�

PDWHULDO�ZKLFK� LV� RQH� RI� WKH�PDWHULDOV� WKDW� LV� GXSOLFDWHG� DV� ,72� JODVV� LQ� VRODU�

FHOO��$�WKLQ�OD\HU�RI�=Q2�LV�PDGH�E\�VRO-JHO�ZKLFK�PL[HV�VHYHUDO�PDWHULDOV�LQWR�LW�

WR�REWDLQ�=Q2�VRO-JHO��,Q�WKLV�UHVHDUFK��WKHUH�DUH�VHYHUDO�YDULDWLRQV�RI�G\H�WKDW�LV�

WZLFH� DQG� IRXU� WLPHV� WKH� G\H�� 'HSRVLWLRQ� RI� D� WKLQ� ILOP� =Q2� RYHU� D� JODVV�

SUHSDUDWLRQ�� %DVHG� RQ� WKH� FKDUDFWHUL]DWLRQ� UHVXOWV� XVLQJ� ;-UD\� GLIIUDFWLRQ�

REWDLQHG� WKDW� WKH� UHVXOWLQJ� OD\HU� LV� DPRUSKRXV�� ,Q� WKH� VHFRQG� DQG� IRXUWK� GLS�

YDULDWLRQV�REWDLQHG�WKH�DPRUSKRXV�IRUP�RI�WKH�=Q2�WKLQ�ILOP� 

.H\ZRUGV��7KLQ�)LOP�=Q2��6RO�*HO�=Q2��'LS�&RDWLQJ��;-5D\�'LIIUDFWLRQ��

'HSRVLWLRQ�6WXG\� 

�� 3HQGDKXOXDQ 

�,QGRQHVLD� PHUXSDNDQ� QHJDUD� \DQJ�

EHUSRWHQVL�EHVDU�XQWXN�PHQMDGLNDQ�VHO�

VXU\D� VHEDJDL� VXPEHU� HQHUJL� PDVD�

GHSDQ�� SRVLVL� ,QGRQHVLD� \DQJ� MDWXK�

WHSDW� SDGD� JDULV� NKDWXOLVWLZD�

PHPXQJNLQ� VLQDU� PDWDKDUL� GDSDW�

RSWLPDO� PHQ\LQDUL� VHOXUXK� ZLOD\DK�

,QGRQHVLD�� 7HUOHELK� ODJL� ,QGRQHVLD�

PHUXSDNDQ� QHJDUD� EHULNOLP� WURSLV�

\DQJ� KDQ\D� PHPSXQ\DL� �� PXVLP��

\DLWX� PXVLP� NHPDUDX� GDQ� PXVLP�

KXMDQ��6HO�VXU\D�\DQJ�VHNDUDQJ�EDQ\DN�

GLNHPEDQJNDQ� DGDODK� '\H� 6HQVLWL]HG�

6RODU�&HOO��\DLWX�VHO�VXU\D�\DQJ�WHUEXDW�

GDUL� VHPLNRQGXNWLU� \DQJ� GLODSLVL� ]DW�

ZDUQD� XQWXN� PHQLQJNDWNDQ� HIHVLHQVL�

NRQYHUVL� VLQDU� PDWDKDUL�� 'LGDODP�

'66&� WHUGDSDW� HPSDW� EDJLDQ� DQWDUD�

ODLQ�� .DFD� ,72� �,QGLXP� 7LQ� 2[LGH��

VHEDJDL� VXEVWUDW�� 7L2�� VHEDJDL� EDKDQ�

VHPLNRQGXNWRU�� '\H� DODPL� VHEDJDL�

GRQRU� HOHNWURQ� GDQ� HOHNWUROLW� VHEDJDL�

WUDQVIHU�HOHNWURQ�>�@� 

,72� VHQGLUL� EHUIXQJVL� VHEDJDL�

VXEVWUDW� NDFD� WUDQVSDUDQ� NRQGXNWLI��

'LPDQD� ,72� VHEDJDL� EDGDQ� GDUL� VHO�

VXU\D� GDQ� ODSLVDQ� NRQGXNWLIQ\D�

EHUIXQJVL� VHEDJDL� WHPSDW� PXDWDQ�

PHQJDOLU�� .HXQJJXODQ� ,72� DGDODK�

PHUXSDNDQ� FDPSXUDQ� GDUL� 6Q2��� GDQ�

,Q�2�� DGDSXQ� SHUEDQGLQJDQ� 6Q� �� ,Q�

VHNLWDU���������.HXQJJXODQ�,72�DGDODK�

UHVLVWLYLWDVQ\D� UHQGDK�� WHWDSL� SURVHV�

SHPEXDWDQ� ,Q� VDQJDW� PDKDO�� 2OHK�

NDUHQD� LWX�SDGD�VDDW� LQL�GLNHPEDQJNDQ�

ODSLVDQ� WLSLV� ODLQQ\D� XQWXN� ODSLVDQ�

NRQGXNWLI�WUDQVSDUDQ�>�@�� 

6DODK� VDWXQ\D� DGDODK�

SHQJHPEDQJDQ� ODSLVDQ� WLSLV� =Q2��

/DSLVDQ� WLSLV� =Q2� VXGDK� EDQ\DN�

GLJXQDNDQ� SDGD� EHUEDJDL� FDPSXUDQ�

NRPELQDVL� VHSHUWL� SDGD� SLH]RHOHNWULN��

OLVWULN�� RSWLN� GDQ� VLIDW� SDQDV�� =Q2�
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DGDODK� PDWHULDO� VHPLNRQGXNWRU� WLSH-Q�

JRORQJDQ� ,,-,9�GHQJDQ� OHEDU�EDQG�JDS�

����� H9� SDGD� VXKX� NDPDU�� 6HODLQ� LWX��

=Q2� HPPLOLNL� VLIDW� HPLVL� \DQJ� GHNDW�

GHQJDQ� VLQDU� 89�� IRWRNDWDOLV��

NRQGXNWLYLWDV� GDQ� WUDQVSDUDVL� \DQJ�

WLQJJL�� %DKDQ� LQL� GLJXQDNDQ� VHEDJDL�

EDKDQ� GDVDU� ODSLVDQ� WLSLV� NDUHQD�

PHPLOLNL� EHEHUDSD� NHXQJJXODQ� GDODP�

DSOLNDVLQ\D�� WHUXWDPD� GDODP� ELGDQJ�

VHQVRU�� VHO� VXU\D�� VHUWD� QDQRGHYLFH��

%DQ\DN� FDUD� XQWXN� PHPEXDW� ODSLVDQ�

WLSLV� =Q2� EDLN� VHFDUD� DODPL� PDXSXQ�

GLGRSLQJ� VHSHUWL� GHSRVLVL� XDS� NLPLD��

VSXWWHULQJ�� VSUD\� SLUROLVLV� GDQ� SURVHV�

VRO�JHO�>�@�� 

.ULVWDO� DGDODK� ]DW� SDGDW� \DQJ�

VXVXQDQ� DWRP-DWRPQ\D� DWDX�

PROHNXOQ\D� WHUDWXU�� 3DUWLNHO� NULVWDO�

WHUVXVXQ� VHFDUD� EHUXODQJ� GDQ� WHUDWXU�

VHUWD� SHUXODQJDQQ\D� PHPSXQ\DL�

UHQWDQJ� \DQJ� SDQMDQJ�� 6WUXNWXU� NULVWDO�

WHUGDSDW�SDGD�KDPSLU�VHPXD�ORJDP�GDQ�

PLQHUDO�� 6XDWX� VWUXNWXU� NULVWDO�

GLEDQJXQ� ROHK� VHO� XQLW�� VHNXPSXODQ�

DWRP� \DQJ� WHUVXVXQ� VHFDUD� NKXVXV��

\DQJ� VHFDUD� SHULRGLN� EHUXODQJ� GDODP�

WLJD� GLPHQVL� GDODP� VDWX� NLVL�� -DUDN�

DQWDU�VHO�XQLW�GDODP�VHJDOD�DUDK�GLVHEXW�

SDUDPHWHU� NLVL�� 6WUXNWXU� GDQ� VLPHWUL�

VXDWX� ]DW� SDGDW� PHPSXQ\DL� SHUDQ�

SHQWLQJ� GDODP� PHQHQWXNDQ� VLIDW-

VLIDWQ\D�� VHSHUWL� EDQG� JDS� GDQ� VLIDW�

RSWLN�ODLQQ\D�>���@�� 

'DODP� SHQHOLWLDQ� LQL� GLEXDW� ODSLVDQ�

WLSLV� =Q2� PHQJJXQDNDQ� PHWRGH� GLS�

FRDWLQJ�� GHQQJDQ� YDULDVL� SHQFHOXSDQ�

\DLWX� GXD� NDOL� GDQ� HPSDW� NDOL��

%HUGDVDUNDQ�KDVLO�GHSRVLVL�ODSLVDQ�WLSLV�

=Q2�VHODQMXWQ\D�GLWHQWXNDQ�EDJDLPDQD�

NDUDNWHULVDVL�NULVWDO�\DQJ�WHUEHQWXN�GDUL�

PHWRGH� WHUVHEXW�� .DUDNWHULVDVL� NULVWDO�

=Q2� GLDPDWL� PHQJJXQDNDQ� ;-5D\�

GLIUDFWRPHWHU��;5'��>�@� 

 

���%DKDQ�GDQ�0HWRGH 

=LQF�$FHWDWH�'HK\GUDWH��=Q�&+�&22�

�� �� �+�2�� GLSLOLK� VHEDJDL� EDKDQ� EDNX�

SHPEXDWDQ� ODSLVDQ� WLSLV� =Q2�� %DKDQ�

EDNX� LQL� GODUXWNDQ� GHQJDQ� 'HLRQL]HG�

:DWHU� �',� :DWHU�� GDQ�

0RQRHWKDQRODPLQH� �0($��� 5DVLR�

PRODU�GDUL�0($�GDQ�=Q$F�DGDODK�����

GDQ�NRQVHQWUDVL�=Q$F� DGDODK�����PRO�

/�� .HPXGLDQ� GLPDVXNDQ� NHGDODP� ���

PO� ,VRSURSDQRO� DOFRKRO�� /DUXWDQ�

GLVWLUUHU� GDQ� GLSDQDVNDQ� SDGD� VXKX� ��

� VHODPD� �� MDP� VDPSDL� ODUXWDQ�

PHQMDGL� EHQLQJ� GDQ� KRPRJHQ��6HWHODK�

ODUXWDQ�PHQMDGL�KRPRJHQ�PDND�ODUXWDQ�

GLGLDPNDQ� VHPDODPDQ� GDODP� VXKX�

UXDQJ� VHEHOXP� GLJXQDNDQ� XQWXN�

SHQFHOXSDQ�� 

3HUVLDSNDQ� NDFD� SUHSDUDW� GHQJDQ�

XNXUDQ� ���� PP� [� ��� PP� [� �� PP���

6HEHOXP� GLJXQDNDQ� NDFD� KDUXV�

GLEHUVLKNDQ�GHQJDQ�',�ZDWHU�VHODPD���
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PHQLW�PHQJJXQDNDQ�XOWUDVRQLF�FOHDQHU��

NHPXGLDQ� NDFD� GLEHUVLKNDQ� NHPEDOL�

GDODP� XOWUDVRQLF� FOHDQHU� GHQJDQ�

LVRSURSDQRO�DOFRKRO�VHODPD����PHQLW� 

6HWHODK� VHPXD� SHUVLDSDQ� VHOHVDL�

PDND� SURVHV� GLS� FRDWLQJ� GLPXODL��

3HQFHOXSDQ� GLODNXNDQ� GHQJDQ�

NHFHSDWDQ� GDQ� NHGDODPDQ� \DQJ� VDPD��

'DODP� SHQHOLWLDQ� LQL� GLODNXNDQ�

SHQFHOXSDQ� GDQ� SHQJDQJNDWDQ� NDFD�

VHODPD�HPSDW�NDOL�SHQJXODQJDQ��3URVHV�

GLS� FRDWLQJ� GLODNXNDQ� GHQJDQ�

NHFHSDWDQ��PP�PHQLW�����PHQLW�� 

6HWHODK� SURVHV� GLS� FRDWLQJ� VHOHVDL�

PDND� ODSLVDQ� WLSLV� GLSDQDVNDQ� SDGD�

VXKX���� �VHODPD����PHQLW��/DSLVDQ�

WLSLV� =Q2� \DQJ� GLKDVLONDQ� NHPXGLDQ�

GLNDUDNWHULVDVL� XQWXN� PHQJHWDKXL�

VWUXNWXU� ODSLVDQQ\D� PHQJJXQDNDQ� ;-

5D\�GLIUDFWRPHWHU��;5'�� 

 
���+DVLO�GDQ�3HPEDKDVDQ 

.DUDNWHULVDVL� PHQJJXQDNDQ� ;-5D\�

GLIIUDFWLRQ� �;5'�� WHUKDGDS� VDPSHO�

ODSLVDQ� WLSLV� =Q2� PHPEHULNDQ�

*DPEDU����3URVHV�'LS-&RDWLQJ 

*DPEDU����+DVLO�;5'���.DOL�3HQFHOXSDQ 
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 ����5HIHUHQVL 

�� 6LVZDQWR�� %��� :LUMRDGL�� 	� <XQDQWR��

�������� GHSRVLVL� /DSLVDQ�7LSLV� �&G6��

7LSH-1� GLDWDV� /DSLVDQ� 7LSLV�

�&X,Q6H���7LSH-3�6HEDJDL�3HQ\DQJJD�

8QWXN� 6HO� 6XU\D� &,6�� *$1(1'5$��

9RO�;�� 

�� 6DOHK��:��5���6DHHG��1��0���7ZHM��:��

$��� 	� $OZDQ�� 0�� �������� 6\QWKHVLV�

6RO-*HO� 'HULYHG� +LJKO\� 7UDQVSDUHQW�

=Q2� P� 7KLQ� )LOPV� IRU� 2SWRHOHFWULF�

$SSOLFDWLRQV�� 6FLHQWLILFQ� 5HVHDUFK� ��

��-��� 

�� 6HWLDZDQ��$���0XUWL��+���$OLDK��+���	�

:LQDWD��7����������/DMX�'HSRVLVL�GDQ�

&HODK�3LWD�(QHUJL�2SWLN�/DSLVDQ�7LSLV�

D-6L�+� \DQJ� 'LWXPEXKNDQ� GHQJDQ�

7HNQLN� +:&-9+)-3(&9'��

3URVLGLQJ� 6HPLUDWD� )0,3$�

8QLYHUVLWDV�/DPSXQJ�� 

�� <XOLDK�� <��� 	� 6XU\DQLQJVLK�� 6��

�������� 3HQHQWXDQ� 8NXUDQ�

1DQRSDUWLNHO� =Q2� VHFDUD�

6SHNWURVNRSLN�� 3URVLGLQJ� 6HPLQDU�

1DVLRQDO�)LVLND��(--RXUQDO��� 

�� :DQJ�� =�� /�� �������� =LQF� 2[LGH�

1DQRVWUXFWXUHV�� *URZWK�� 3URSHUWLHV�

DQG�$SSOLFDWLRQV��-RXUQDO�RI�3K\VLFV��

&RQGHQVHG�0DWWHU���5���-5���� 

�� 3XUZDQWR�� $��� 5DWQDVDUL�� '��� 	�

6XU\RQR�� $�� %�� �������� 3HPEXDWDQ�

1DQRSDUWLNHO� 6HQJ� 2NVLGD� �=Q2��

0HQJJXQDNDQ�3URVHV� )ODPH�$VVLVWHG�

6SUD\�3\UROLVLV��)$63���(NXLOLEULXP���

��-��� 

3ROD� GLIUDNVL� ;5'� GDUL� ODSLVDQ� WLSLV�

=Q2� GHQJDQ� SHQFHOXSDQ� VHODPD�

HPSDW�NDOL�GLSHUOLKDWNDQ�SDGD�JDPEDU��

3DGD� JDPEDU� WHUVHEXW� WLGDN� WHUOLKDW�

DGDQ\D� SXQFDN� GLIUDNVL�� +DO� LQL�

PHQXQMXNNDQ� ODSLVDQ� WLSLV� =Q2�

EHUVLIDW� DPRUI�� +DVLO� NDUDNWHULVDVL�

PHQJJXQDNDQ� ;5'� GHQJDQ� YDULDVL�

SHQFHOXSDQ� GXD� GDQ� HPSDW� NDOL�

PHQJKDVLONDQ� SROD� \DQJ� VHUXSD�

GHQJDQ� SROD� GLIUDNVL� SDGD� JDPEDU��

'HQJDQ� GHPLNLDQ� ODSLVDQ� WLSLV� =Q2�

SDGD�VXEVWUDW�NDFD�PHUXSDNDQ�VWUXNWXU�

DPRUI� 

 

����6LPSXODQ 

%HUGDVDUNDQ� KDVLO� GDQ� SHPEDKDVDQ�

GLDWDV�� PDND� GDSDW� GLVLPSXONDQ�

EDKZD� ODSLVDQ� WLSLV� =Q2� SDGD� NDFD�

SUHSDUDW� PHQJJXQDNDQ� WHNQLN� GLS�

FRDWLQJ� GHQJDQ� GXD� NDOL� GDQ� HPSDW�

NDOL� SHQFHOXSDQ� WLGDN� PHQXQMXNDQ�

DGDQ\D� SXQFDN� WDMDP� SDGD� SRVLVL�

VXGXW� WHUWHQWX�� 'DUL� KDVLO� WHUVHEXW�

GDSDW� GLNDWDNDQ� EDKZD� GHSRVLVL�

ODSLVDQ� WLSLV� =Q2� SDGD� NDFD� SUHSDUDW�

PHUXSDNDQ�DPRUI� 

 

���8FDSDQ�7HULPD�.DVLK 

8FDSDQ� WHULPD�NDVLK�NHSDGD�3URJUDP�

6WXGL� )LVLND� 8QLYHUVLWDV� 1HJHUL�

-DNDUWD� DWDV� EDQWXDQ� \DQJ� GLEHULNDQ�

GDODP� EHQWXN� GDQD� PDXSXQ� IDVLOLWDV�

ODERWDULXP� 


