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XQWXN� PHQXUXQNDQ� LPSRUW� PLQ\DN� PHQWDK�

DGDODK� GHQJDQ�PHQJHOXDUNDQ� UHJXODVL� WHQWDQJ�

EDKDQ�EDNX�DOWHUQDWLI�SHQJJDQWL�VRODU�GDUL�EDKDQ�

QDEDWL�\DQJ�EHUVLIDW�UHQHZDEOH�

6DODK�VDWX�EDKDQ�EDNX�SHQJKDVLO�ELRHQHUJL�

GDUL� MHQLV� WDQDPDQ� KXWDQ� DGDODK� ELML�PDODSDUL�
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PDODSDUL�PHPLOLNL�NDQGXQJDQ�PLQ\DN� �VHEHVDU�

����������GDUL�EHUDW�NHULQJ�EHQLKQ\D��\DQJ�GDSDW�

GLJXQDNDQ� VHEDJDL� SHOXPDV� GDQ� EDKDQ� EDNX�

ELRGLHVHO� �0HKHU� �� ������ 0XNWD� GDQ�HW� DO

6UHHYDOOL�� ������� � 6HODLQ� PDQIDDWQ\D� VHEDJDL�

VXPEHU�HQHUJL��WDQDPDQ�PDODSDUL�MXJD�PHPLOLNL�

NHPDPSXDQ�XQWXN�WXPEXK�SDGD�ODKDQ�EHUSDVLU�

VHKLQJJD� GDSDW� GLNHPEDQJNDQ� XQWXN� NRQVHU�

YDVL�DWDX�UHKDELOLWDVL�NDZDVDQ�SDQWDL��

3HQ\HGLDDQ� ELELW� PDODSDUL� GHQJDQ� PHQJ�

JXQDNDQ� EDKDQ� JHQHUDWLI� �ELML�� WLGDN� PHQJ�

KDGDSL� PDVDODK� \DQJ� EHUDUWL�� NDUHQD� EHQLK�

PXGDK� GLNHFDPEDKNDQ�� 1DPXQ� GHPLNLDQ��

WHNQLN� SHUEDQ\DNDQ� VHFDUD� YHJHWDWLI� MXJD�

SHQWLQJ� GLNHPEDQJNDQ� PHQJLQJDW� EHQLK�

PDODSDUL� EHUVLIDW� UHNDOVLWUDQ� �$PLQDK� GDQ�

6\DPVXZLGD�� ������ VHKLQJJD� EHQLK� KDUXV�

VHJHUD�GLNHFDPEDKNDQ���6HODLQ�LWX�SHUEDQ\DNDQ�

YHJHWDWLI� MXJD� EHUPDQIDDW� XQWXN� SHUEDQ\DNDQ�

VHFDUD� PDVDO� GHQJDQ� WDWD� ZDNWX� \DQJ� GDSDW�

GLUHQFDQDNDQ� VHVXDL� NHEXWXKDQ�� 7HNQLN� LQL�

WHUXWDPD� GLPDQIDDWNDQ� XQWXN� PHQJKDVLONDQ�

WDQDPDQ� \DQJ� PHPLOLNL� VLIDW� JHQHWLN� VDPD�

GHQJDQ�LQGXNQ\D��
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GDODP� WDKDS� SHUWXPEXKDQ�� VHODQMXWQ\D� GLWXP�

EXKNDQ� SDGD� PHGLD� WDQDP� VHKLQJJD� PDPSX�

PHQJKDVLONDQ� VLVWHP� SHUDNDUDQ� \DQJ� EDLN�

KLQJJD�WXPEXK�GDQ�EHUNHPEDQJ�PHQMDGL�ELELW�

VLDS�WDQDP�GL�ODSDQJDQ�
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EXKDQ�� � �3HPEHULDQ�]DW�SHQJDWXU�WXPEXK� �GDUL�

JRORQJDQ� DXNVLQ� �KRUPRQ� HNVRJHQ�� VDQJDW� �

EHUPDQIDDW� XQWXN� PHQLQJNDWNDQ� SHUVHQ� VHWHN�

EHUDNDU��MXPODK�GDQ�NXDOLWDV�DNDU�VHWHN��.DURVKL�

GDQ� +HGJH� ������� PHQ\DWDNDQ� EDKZD� ,%$� �

�����SSP�PHUXSDNDQ�DXNVLQ�\DQJ�WHUEDLN�XQWXN�

SHUDNDUDQ� SDGD� VHWHN� EDWDQJ� 3RQJDPLD� �

SLQQDWD�� 1DPXQ� VHPDNLQ� PHQLQJNDW� NRQVHQ�

WUDVL� ,%$� VHPDNLQ� PHQXUXQ� NHPDPSXDQ�

PHPXQFXONDQ� DNDU�� ,%$� ����� SSP� HIHNWLI�

PHQLQJNDWNDQ�SHUVHQ�KLGXS��SDQMDQJ�DNDU��EHUDW�

NHULQJ�DNDU��MXPODK�DNDU��MXPODK�WXQDV�

3HUEDQ\DNDQ�PDODSDUL�GHQJDQ�VHWHN�EDWDQJ�

WHODK� GLODNXNDQ� QDPXQ� EHOXP� XQWXN� VHWHN�

SXFXN��8QWXN�LWXODK�SHQHOLWLDQ�LQL�GLODNXNDQ�

7XMXDQ�SHQHOLWLDQ�DGDODK�XQWXN�PHQJHWDKXL�

SHQJDUXK� DVDO� EDKDQ� VHWHN� GDQ� ]DW� SHQJDWXU�

WXPEXK� WHUKDGDS� SHUDNDUDQ� VHWHN� SXFXN�

PDODSDUL�
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%���5DQFDQJDQ�3HQHOLWLDQ

5DQFDQJDQ� SHQHOLWLDQ� \DQJ� GLJXQDNDQ�

DGDODK� 5DQFDQJDQ� DFDN� OHQJNDS� �5$/�� SROD�

IDNWRULDO��GHQJDQ���IDNWRU�\DLWX�DVDO�EDKDQ�VHWHN�

�WXQDV� ELELW� GDQ� WXQDV� SDQJNDVDQ�� GDQ�

NRQVHQWUDVL�]DW�SHQJDWXU� WXPEXK�,%$����SSP��

���� SSP�� ���� SSP��� � 6HWLDS� NRPELQDVL� XQLW�

SHUODNXDQ� WHUGLUL� DWDV� ��� VHWHN� � \DQJ� GLXODQJ�

VHEDQ\DN� �� NDOL� XODQJDQ�� � 3DUDPHWHU� SHUWXP�

EXKDQ� VHWHN� \DQJ� GLXNXU� PHOLSXWL�� SHUVHQ�

WXPEXK�� SHUVHQ�EHUDNDU�� MXPODK� DNDU�� SDQMDQJ�

DNDU��SDQMDQJ�WXQDV�GDQ�ELRPDVD�DNDU���6HODLQ�LWX�

GLDQDOLVLV� SXOD� NDQGXQJDQ� QXWULVL� EDKDQ�

VHWHNQ\D� \DQJ� PHOLSXWL� QLWURJHQ�� NDUERKLGUDW�

GDQ�ILWRKRUPRQ�DXNVLQ�
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XPXU���EXODQ��WLQJJL������FP��GDQ�WXQDV�KDVLO�

SDQJNDVDQ� XPXU� �� EXODQ� GDUL� ZDNWX�

SHPDQJNDVDQ�� 3RKRQ� LQGXN� SDQJNDVDQ�

EHUXPXU���WDKXQ�

��� %DKDQ� VHWHN� GLSRWRQJ� SDGD� EDJLDQ�

SDQJNDOQ\D�� NHPXGLDQ� GLEHUL� ]DW� SHQJDWXU�

WXPEXK��=37��,%$�VHVXDL�GHQJDQ�SHUODNXDQ�

NRQVHQWUDVL�,%$��+RUPRQ�,%$�VHEHOXPQ\D�

GLODUXWNDQ� GHQJDQ� 1D2+� �� ��� ODOX�

GLFDPSXUNDQ�NH�GDODP�DLU�VXOLQJ�VHEDQ\DN�

VDWX� OLWHU� GDQ� GLDGXN� KLQJJD� UDWD��

6HODQMXWQ\D� VHWHN� GLUHQGDP� GDODP� ODUXWDQ�

]DW� SHQJDWXU� WXPEXK� WHUVHEXW� VHODPD� ���

PHQLW�� � �'DXQ�GDXQ� EDKDQ� VHWHN� GLSRWRQJ�

VHSDUXKQ\D�

��� 6HWHN� \DQJ� WHODK� GLUHQGDP� NHPXGLDQ�

GLWDQDP� SDGD� PHGLD� WDQDP� \DQJ� WHODK�

GLVWHULONDQ�� �0HGLD� �WDQDP�\DQJ�GLJXQDNDQ�

DGDODK� FDPSXUDQ� VHUEXN� VDEXW� NHODSD� GDQ�

VHNDP�SDGL���������Y�Y��

��� 3HQJDNDUDQ� VHWHN� GLODNXNDQ� GL� GDODP�

VXQJNXS�SODVWLN�\DQJ�GLVLPSDQ�GDODP�UXPDK�

NDFD� GHQJDQ� VLVWHP� SHQJNDEXWDQ� DWDX�

.RPDWVX�)RUGD� )RJ� &RROLQJ� 6\VWHP�

�.2))&2��� �3HQ\LUDPDQ�VHWHN�GLODNXNDQ���

KDUL�VHNDOL�SDGD�PLQJJX�SHUWDPD�GDQ�NHGXD��

NHPXGLDQ�VHPLQJJX�VHNDOL�SDGD�PLQJJX�NH�

����� 6HODQMXWQ\D� SHQ\LUDPDQ� GLODNXNDQ�

VHWLDS� EXODQ� VDPSDL� VHWHN� VLDS� XQWXN� GL�

DNOLPDWLVDVL�

'���$QDOLVLV�GDWD

'DWD� UHVSRQ� SHUWXPEXKDQ� VHWHN� GLDQDOLVLV�

GHQJDQ� PHQJJXQDNDQ� DQDOLVLV� VLGLN� UDJDP��

$SDELOD� KDVLO� DQDOLVLV� PHQXQMXNNDQ� DGDQ\D�

SHUEHGDDQ�\DQJ�Q\DWD�GLDQWDUD�SHUODNXDQ���PDND��

DQDOLVLV�GLODQMXWNDQ�GHQJDQ�XML� MDUDN�EHUJDQGD�

'XQFDQ�
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+DVLO� DQDOLVLV� VLGLN� UDJDP� PHQXQMXNNDQ�
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VDQJDW� Q\DWD� WHUKDGDS� SHUVHQ� KLGXS�� SHUVHQ�
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EHUDNDU�� MXPODK� DNDU� GDQ� SDQMDQJ� DNDU�� �

3HPEHULDQ� ]DW� SHQJDWXU� WXPEXK� ,%$�

NRQVHQWUDVL� ���� SSP� GDQ� ���� SSP� WLGDN�

EHUSHQJDUXK� Q\DWD� WHUKDGDS� VHPXD� YDULDEHO�

\DQJ� GLXMLNDQ�� 6HGDQJNDQ� LQWHUDNVL� DQWDUD�

SHUODNXDQ�DVDO�EDKDQ�VHWHN�GDQ�SHPEHULDQ�,%$�

KDQ\D� EHUSHQJDUXK� Q\DWD� WHUKDGDS� ELRPDVVD�

DNDU� VHWHN� �7DEHO� ���� � %DKDQ� VHWHN� DVDO� ELELW�

XPXU� �� EXODQ� \DQJ� GLEHUL� ,%$� ���� SSP�

PHQJKDVLONDQ� ELRPDVVD� DNDU� WHUWLQJJL�� � 6HWHN�

GDUL�WXQDV�SDQJNDVDQ�\DQJ�GLEHUL�,%$�����SSP�

PHQJKDVLONDQ�ELRPDVD�DNDU�WHUHQGDK��������J��

�7DEHO����

%���3HPEDKDVDQ

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� GLNHWDKXL�

EDKZD�PDWHUL�DWDX�EDKDQ�VHWHN�\DQJ�GLJXQDNDQ�

VDQJDW� PHQHQWXNDQ� WLQJNDW� NHEHUKDVLODQ�

SHQ\HWHNDQ�PDODSDUL��6HWHN�PDODSDUL�DVDO�ELELW�

XPXU� �� EXODQ� PHQJKDVLONDQ� SHUVHQWDVH� VHWHN�

EHUDNDU�\DQJ�OHELK�EHVDU�GLEDQGLQJ�EDKDQ�VHWHN�

GDUL�WXQDV�SDQJNDVDQ�� �3HUVHQWDVH�EHUDNDU�GDUL�

VHWHN�DVDO�ELELW�PHQFDSDL����������VHGDQJNDQ�

VHWHN� GDUL� WXQDV� SDQJNDVDQ� PHQJKDVLONDQ�

SHUVHQWDVH� EHUDNDU� OHELK� UHQGDK� \DLWX� VHEHVDU�
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3HUEHGDDQ�WLQJNDW�NHEHUKDVLODQ�SHQ\HWHNDQ�

WHUVHEXW� EHUNDLWDQ� GHQJDQ� SHUEHGDDQ� NRQGLVL�

MXYHQLOLWDV� DWDX� WLQJNDW� NHPXGDDQ� GDUL� EDKDQ�

VHWHN� \DQJ� GLJXQDNDQ�� 3HPDQJNDVDQ� PHUXSD�

NDQ�VDODK�VDWX�WHNQLN� \DQJ EHUWXMXDQ�UHMXYHQDVL� �

XQWXN� PHQGDSDWNDQ� PDWHUL� VHWHN� \DQJ� VHFDUD�

ILVLRORJLV� EHUVLIDW� PXGD� � ��� 1DPXQ�MXYHQLOH

XQWXN�PHQJKDVLONDQ�PDWHUL� VHWHN� \DQJ� EHQDU�

EHQDU� GDODP� IDVH� SHQWLQJ� GLNHWDKXLMXYHQLOH� �

XPXU�WXQDV�SDQJNDVDQ�GDQ�WHNQLN�SHPDQJNDVDQ�

\DQJ�WHSDW���0DVKXGL��������PHODSRUNDQ�EDKZD�

XQWXN� MHQLV� SXODL�� SHUVHQ� EHUDNDU� VHWHN� \DQJ�

GLKDVLONDQ�GDUL� WXQDV�SDQJNDVDQ�XPXU���EXODQ�

OHELK�WLQJJL�GLEDQGLQJ�GHQJDQ�PDWHUL�VHWHN�GDUL�

WXQDV�SDQJNDVDQ�XPXU���EXODQ�\DQJ� ODQJVXQJ�

GLVHWHN��'DODP�SHQHOLWLDQ�LQL�PDWHUL�VHWHN�GDUL�

WXQDV� SDQJNDVDQ� EHUXPXU� �� EXODQ� GDUL� ZDNWX�

SHPDQJNDVDQ�� � %HUGDVDUNDQ� SHUVHQ� EHUDNDU�

VHWHNQ\D�\DQJ�OHELK�UHQGDK�GDUL�VHWHN�DVDO�ELELW��

PDND� VHFDUD� ILVLRORJLV�PDWHUL� VHWHN�GDUL� WXQDV�

SDQJNDVDQ� WHUVHEXW� UHODWLI� OHELK� WXD� � ��PDWXUH

GLEDQGLQJ�PDWHUL�VHWHN�GDUL�ELELW�� �.RQGLVL�LQL�

*DPEDU��)LJXUH������ 5DWD�UDWD�SHUVHQ�VHWHN�EHUDNDU��MXPODK�DNDU��SDQMDQJ�DNDU�GDQ�EHUDW�NHULQJ�DNDU�
VHWHN�PDODSDUL��7KH�DYHUDJH�RI�URRWLQJ�FXWWLQJ�SHUFHQWDJH��QXPEHU�RI�URRW��OHQJWK�
RI�URRW��DQG��ELRPDVVD�RI�URRW�RI�PDODSDUL�FXWWLQJ��
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GLSHUNXDW�GHQJDQ�NDQGXQJDQ�DXNVLQ�SDGD�ELELW�

\DQJ� UHODWLI� OHELK� WLQJJL� ���������� GLEDQGLQJ�

WXQDV� KDVLO� SDQJNDVDQ� ���������� �7DEHO� ����

6HODLQ�LWX�PDWHUL�VHWHN�GDUL�WXQDV�WUXEXVDQ�MXJD�

UHODWLI� OHELK�NHUDV�GDQ� VHGLNLW�EHUND\X�GHQJDQ�

FDGDQJDQ� PDNDQDQ� \DQJ� UHODWLI� OHELK� EDQ\DN�

���������GLEDQGLQJ�ELELW�����������7DEHO����

%HEHUDSD�KDVLO� SHQHOLWLDQ� MXJD�PHQXQMXN�

NDQ� EDKZD� VHWHN� GDUL� PDWHUL� \DQJ� �MXYHQLOH

WLQJNDW�NHEHUKDVLODQQ\D�OHELK�WLQJJL�GLEDQGLQJ�

PDWHUL�\DQJ�WXD�� � �6HSHUWL�KDOQ\D�SDGD�MHQLV�6��

OHSURVXOD� &�� LQRSK\OOXP�GDQ� � VHPDNLQ� PXGD�

XPXU�SRKRQ�LQGXN�VHEDJDL�VXPEHU�EDKDQ�VHWHN�

PDND�VHPDNLQ�EHVDU�SHUVHQ�VHWHN�EHUDNDU�\DQJ�

GLKDVLONDQ��'DQX� ������'DQX� ��������HW�DO�� HW�DO��

&KDWXUYHGL� ������� � 2ERKR� GDQ� ,\DGL�GDODP

�������PHQ\DWDNDQ� EDKZD� SHQXUXQDQ� SHUVHQ�

WDVH�VHWHN�EHUDNDU�\DQJ�EHUDVDO�GDUL�SRKRQ�WXD�

GLVHEDENDQ� NDUHQD� IDNWRU� DQDWRPL� VHSHUWL�

SHQHEDODQ� VHO� \DQJ� DNDQ�VFOHUHQFK\PDWRXV�

PHQJKDPEDW�SURVHV�LQLVLDVL�DNDU�

7LWLN� SDQJNDVDQ� \DQJ� GLODNXNDQ� GDODP�

SHQHOLWLDQ� LQL� VHWLQJJL� ��� FP� GDUL� SHUPXNDDQ�

WDQDK�� 7HNQLN� SHPDQJNDVDQ� WHUVHEXW� MXJD�

NHPXQJNLQDQ�EHOXP�WHSDW��VHKLQJJD�WXQDV�\DQJ�

GLKDVLONDQ� EHOXP� EHUVLIDW� �� 8QWXN�MXYHQLOH

PHQGDSDWNDQ� PDWHUL� VHWHN� \DQJ� EHUVLIDW�

MXYHQLOH��PDND�VHEDLNQ\D�WLWLN�SDQJNDVDQ�GLEXDW�

VHGHNDW� PXQJNLQ� GHQJDQ� VLVWHP� SHUDNDUDQ�

�0DVKXGL���������6HPDNLQ�MDXK�GDUL�SHUDNDUDQ�

VHFDUD�RQWRJHQ\�WXQDV�\DQJ�GLKDVLONDQ�VHPDNLQ�

WXD�� ���/D]DM� ��������3UDPRQR��������PDWXUH HW�DO

7LQJNDW� MXYHQLOLWDV� EDKDQ� VHWHN� VHODLQ�

PHPSHQJDUXKL� WLQJNDW� NHEHUKDVLODQ� SHUDNDUDQ�

MXJD� GDSDW� PHQHQWXNDQ� NHFHSDWDQ� SURVHV�

SHPEHQWXNDQ� GDQ� SHUWXPEXKDQ� DNDU� VHWHN��

5DWD�UDWD� MXPODK�� SDQMDQJ� GDQ� ELRPDVD� DNDU�

VHWHN� \DQJ� EHUDVDO� GDUL� ELELW� PDVLQJ�PDVLQJ�

VHEHVDU������KHODL������FP�GDQ������J��6HGDQJNDQ�

VHWHN�GDUL� WXQDV�SDQJNDVDQ�PHQJKDVLONDQ������

KHODL�������FP�GDQ������J�EHUWXUXW�WXUXW�XQWXN�

MXPODK�� SDQMDQJ� GDQ� ELRPDVD� DNDU� VHWHN�

�*DPEDU����

=DW� SHQJDWXU� WXPEXK� HNVWHUQDO� GDUL�

JRORQJDQ� DXNVLQ� VHSHUWL� ,%$� VDQJDW� SHQWLQJ�

GDODP� PHQLQJNDWNDQ� SURVHV� LQLVLDVL� SHPEHQ�

WXNDQ�GDQ�SHUNHPEDQJDQ�DNDU�DGYHQWLI��1DPXQ�

GDODP� SHQHOLWLDQ� LQL� SURVHV� SHPEHQWXNDQ� GDQ�

SHUNHPEDQJDQ�DNDU�UHODWLI�VDPD�EDLN�SDGD�VHWHN�

\DQJ� GLEHULNDQ� ]DW� SHQJDWXU� WXPEXK� ,%$�

PDXSXQ� VHWHN� \DQJ� WLGDN� PHQJJXQDNDQ� ]DW�

SHQJDWXU� WXPEXK� �NRQWURO��� � 8QWXN� LWX� ,%$�

KLQJJD� NRQVHQWUDVL� ���� SSP� EHOXP� PDPSX�

PHQLQJNDWNDQ� NHEHUKDVLODQ� VLVWHP� SHUDNDUDQ�

VHWHN�PDODSDUL��%HEHUDSD�KDVLO�SHQHOLWLDQ� MXJD�

PHODSRUNDQ� KDO� \DQJ� VDPD� \DLWX� ]DW� SHQJDWXU�

WXPEXK�WHUEXNWL�WLGDN�PHPSHQJDUXKL�SHUVHQWDVH�

VHWHN� EHUDNDU� �$LQL� ������� 'DODP�HW� DO��

SHQHOLWLDQ� LQL� NRQVHQWUDVL� ,%$� \DQJ� GLEHULNDQ�

SDGD�VHWHN�SXFXN�PDODSDUL�NHPXQJNLQDQ�EHOXP�

RSWLPDO� XQWXN� PHQLQJNDWNDQ� NHEHUKDVLODQ�

SHUDNDUDQ��$OL� �������PHODSRUNDQ�EDKZD�HW�DO��

NHEHUKDVLODQ� VHWHN� EDWDQJ� � PDODSDUL� \DQJ�

PHQJJXQDNDQ�,%$�����SSP�PHQXQMXNNDQ�KDVLO�

\DQJ�WHUEDLN�
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:DODXSXQ� SHQDPEDKDQ� KRUPRQ� WXPEXK�

,%$� ���� SSP� WLGDN� EHUSHQJDUXK� VLJQLILNDQ�

WHUKDGDS� NHEHUKDVLODQ� SHUDNDUDQ�� QDPXQ� MLND�

GLEHULNDQ�SDGD�EDKDQ�VHWHN�GDUL�ELELW�PDND�DNDQ�

PHQJKDVLONDQ� ELRPDVD� DNDU� VHWHN� PDODSDUL�

WHUWLQJJL� �������J���%LRPDVD� VHWHN�PHUXSDNDQ�

VDODK� VDWX� LQGLNDWRU� SHUWXPEXKDQ� VHWHN��

VHPDNLQ� EHVDU� QLODL� ELRPDVVD� VHPDNLQ� EDLN�

SHUWXPEXKDQ�VHWHN�WHUVHEXW�

.HEHUKDVLODQ�LQL�GLKDUDSNDQ�GDODP�MDQJND�

SHQGHN�GDSDW�EHUPDQIDDW�XQWXN�GDSDW�PHPSHU�

EDQ\DN�PDODSDUL� VHFDUD�YHJHWDWLI� VHWHN�SXFXN�� �

:DODXSXQ�NHPDPSXDQ�EHUDNDU� VHWHN�PDODSDUL�

MXJD�WHUNDLW�GHQJDQ�IDNWRU�JHQHWLN��.HVDUL�HW�DO��

������� � 1DPXQ� KDVLO� LQL� MXJD� PHUXSDNDQ�

SHOXDQJ� EHVDU� GDODP� SHQJHPEDQJDQ� NORQ�

XQJJXO� SHQJKDVLO� PLQ\DN� WLQJJL� GDUL� MHQLV�

PDODSDUL�� +DUDSDQ� MDQJND� SDQMDQJ�� GDUL�

SHQHOLWLDQ�LQL�GDSDW�EHUPDQIDDW�XQWXN�SHQJHP�

EDQJDQ� NHEXQ� SDQJNDV� VHEDJDL� VXPEHU� VHWHN� �

\DQJ�PDWHULQ\D�EHUDVDO�GDUL�SRKRQ�SRKRQ�SOXV�

,9���.(6,038/$1

0DWHUL�VHWHN�SXFXN�PDODSDUL�\DQJ� WHUEDLN�

DGDODK�ELELW�XPXU���EXODQ��=DW�SHQJDWXU�WXPEXK�

,%$� KLQJJD� ���� SSP� EHOXP� EHUSHQJDUXK�

WHUKDGDS�NHEHUKDVLODQ�SHUDNDUDQ�VHWHN��QDPXQ�

SHQDPEDKDQ� ,%$� ���� SSP� SDGD� EDKDQ� VHWHN�

DVDO� ELELW� PHQJKDVLONDQ� ELRPDVVD� DNDU� VHWHN�

WHUWLQJJL��������J��

8&$3$1�7(5,0$�.$6,+

8FDSDQ� WHULPD� NDVLK� GLVDPSDLNDQ� NHSDGD�

%DSDN�+��0XILG�6DQXVL��WHNQLVL�GL�%DODL�/LWEDQJ�

7HNQRORJL� 3HUEHQLKDQ� 7DQDPDQ� +XWDQ�� DWDV�

EDQWXDQ�WHNQLV�VHODPD�SHODNVDQDDQ�SHQHOLWLDQ�GL�

ODSDQJDQ�

'$)7$5�3867$.$

$LQL��$�6�1��� 9�6�� *XDQLK�� GDQ� 3�� ,VPDLO�� ��������
(IIHFW� RI� FXWWLQJ� SRVLWLRQV� DQG� JURZWK�
UHJXODWRUV� RQ� URRWLQJ� DELOLW\� RI� *RQ\VW\OXV�
EDQFDQXV��$IULFDQ�-RXUQDO�RI�3ODQW�6FLHQFH����
���������������

$OL� 0�� 6�� .XPDU� 5�� $ODP� ,�� &KRXGKDU\� 6�� &��
&KDNUDERUW\�$��.��.XPDU�'���������9HJHWDWLYH�
SURSDJDWLRQ�LQ�.DUDQMD� / ���3RQJDPLD�SLQQDWD� ��
5HWULHYHG� IURP� %LRVFL� %LRWHFKQRO� 5HV� $VLD�
ZHEVLWH��KWWS���ZZZ�ELRWHFK�DVLD�RUJ�"S �����

$PLQDK��$��GDQ�'��6\DPVXZLGD����������3HQHQWXDQ�
NDUDNWHULVWLN�ILVLRORJLV�EHQLK�NUDQML��3RQJDPLD�
SLQQDWD�� EHUGDVDUNDQ� QLODL� NDGDU� DLU�� -XUQDO�
3HQHOLWLDQ�+XWDQ�7DQDPDQ��� �����������

&KDWXUYHGL��2��3����������9HJHWDWLYH�SUR�SDJDWLRQ�RI�
$FDFLD� DXULFXOLIRUPLV� E\� VWHP� FXWWLQJV��
'HSDUWPHQW�RI�)RUHVWU\��3DMHQGUD�$JULFXOWXUDO�
8QLYHUVLW\��3XVD��6DPDWLVSXU���%LKDU��,QGLD�

'DQX�� $�� 6XELDNWR� GDQ� $�=�� $ELGLQ�� �������� �
3HQJDUXK�XPXU�SRKRQ�LQGXN�WHUKDGDS�SHUDNDU�
DQ� VHWHN� Q\DPSOXQJ� �&DORSK\OOXP� LQRSK\O�
OXP��� -XUQDO�3HQHOLWLDQ�+XWDQ�7DQDPDQ�� ������
������

'DQX�� ,�=�� 6LUHJDU��:��&DK\RQR� GDQ�$�� 6XELDNWR��
�������� � 3HQJDUXK� XPXU� VXPEHU� EDKDQ� VHWHN�
WHUKDGDS� NHEHUKDVLODQ� VHWHN� SXFXN� PHUDQWL�
WHPEDJD� � 0LT���� -XUQDO�6KRUHD� OHSURVXOD�
3HQHOLWLDQ�+XWDQ�7DQDPDQ����������������

.HVDUL��9���$��'DV�GDQ�/��5DQJDQ���������� �(IIHFW�RI�
JHQRW\SH� DQG� DX[LQ� WUHDWPHQWV� RQ� URRWLQJ�
UHVSRQVH�LQ�VWHP�FXWWLQJV�RI�&37V�RI�3RQJDPLD�
SLQQDWD�� D� SRWHQWLDO� ELRGLHVHO� OHJXPH� FURS��
&XUUHQW�6FLHQFH�������������������

.DURVKL��9�5��GDQ�*�9��+HGJH���������� �9HJHWDWLYH�
SURSDJDWLRQ� RI� 3LHUUH��3RQJDPLD� SLQQDWD� �/��
+LWKHUWR� D� QHJOHFWHG� VSHFLHV�� ,QGLDQ�)RUHVWHU��
�������������

/D]DM� $��� 3�� 5DPD� GDQ� +�� 9UDSL�� �������� 7KH�
LQWHUDFWLRQ�ZLWK�VHDVRQ�FROOHFWLRQ�RI�FXWWLQJV��
,QGRO�%XW\ULF�$FLG��,%$��DQG�MXYHQLOLW\�IDFWRUV�
RQ�URRW�LQGXFWLRQ�LQ� �/���&XOWLYDU�ROHD�HXURSDHD
³.DOLQMRW´���,QWHU�QDWLRQDO�5HIHUHHG�-RXUQDO�RI�
(QJLQHHULQJ�DQG�6FLHQFH��,5-(6���������������

3(1*$58+�%$+$1�6(7(.�'$1�=$7�3(1*$785�780%8+�7(5+$'$3
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0DVKXGL����������3HQJDUXK�SURYHQDQ�GDQ�NRPSRVLVL�
PHGLD�WHUKDGDS�NHEHUKDVLODQ�WHNQLN�SHQXQDVDQ�
SDGD�VHWHN�SXFXN�SXODL�GDUDW��-XUQDO�3HQHOLWLDQ�
+XWDQ�7DQDPDQ���������������

0HKHU� /&�� 9LG\D� 6'�� 1DLN� 61�� ��������
2SWLPL]DWLRQ� RI� DONDOL�FDWDO\]HG� WUDQVHV�
WHULILFDWLRQ� RI� � RLO� IRU�3RQJDPLD� SLQQDWD
SURGXFWLRQ� RI� ELRGLHVHO�� %LRUHVRXUFH� �
7HFKQRORJ\�����������������

0XNWD�� 1�� GDQ� <�� 6UHHYDOOL�� �������� 3URSDJDWLRQ�
WHFKQLTXHV��HYDOXDWLRQ�DQG�LPSURYHPHQW�RI�WKH�

ELRGLHVHO�SODQW� ��/��3LHUUH�±�$�3RQJDPLD�SLQQDWD
5HYLHZ��,QGXVWULDO�&URSV�DQG�3URGXFW�����������

2ERKR�� (�*�� GDQ� -�1�� ,\DGL�� �������� 5RRWLQJ�
SRWHQWLDO�RI�PDWXUH�VWHP�FXWWLQJV�RI�VRPH�IRUHVW�
WUHH�VSHFLHV�IRU�YHJHWDWLYH�SUR�SDJDWLRQ��-RXUQDO�
RI�$SSOLHG�DQG�1DWXUDO�6FLHQFH������������������

3UDPRQR�� $�$�� ������� � 3HQJDUXK� W LQJJL�
SHPDQJNDVDQ�SRKRQ�LQGXN�GDQ�GLDPHWHU�SXFXN�
WHUKDGDS�SHUDNDUDQ�VHWHN�EHQXDQJ�ELQL��-XUQDO�
3HQHOLWLDQ� +XWDQ� 7DQDPDQ�� �� 6XSOHPHQ� �����
��������
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