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��� /DWDU�%HODNDQJ
,QGRQHVLD�PHPLOLNL�NHND\DDQ�VXPEHU�GD\D�DODP�KD\DWL�\DQJ�VDQJDW�EHUOLPSDK��

6DODK� VDWX� NHND\DDQ� WHUVHEXW� DGDODK� VXPEHU� GD\D� SHULNDQDQ� \DQJ� FXNXS� EHVDU��
WHUXWDPD� GDODP� NHDQHNDUDJDPDQ� MHQLV�MHQLV� LNDQ�� 6DDW� LQL� SHPHULQWDK� WHUXV�
PHQJXSD\DNDQ�EHUEDJDL�ODQJNDK�XQWXN�PHQLQJNDWNDQ�SURGXNWLYLWDV�ELGDQJ�SHULNDQDQ��
EDLN�SHULNDQDQ�DLU�WDZDU��DLU�SD\DX��PDXSXQ�DLU�ODXW��'L\DNLQL�EDKZD�SRWHQVL�EXGLGD\D�
SHULNDQDQ�\DQJ�GLPLOLNL�ROHK�,QGRQHVLD PDVLK�EHVDU��<XOLDQD�GDQ�=XULDW�������

%HUGDVDUNDQ� GDWD� VWDWLVWLND� SURGXNVL� XVDKD� EXGLGD\D� SHULNDQDQ� GDUL�
.HPHQWHULDQ�.HODXWDQ�GDQ�3HULNDQDQ� ,QGRQHVLD�� WRWDO�SURGXNVL�EXGLGD\D�SHULNDQDQ�GL�
,QGRQHVLD� SDGD� WDKXQ� ����� PHQFDSDL� �������������� WRQ�� WDKXQ� ����� PHQFDSDL�
�������������� GDQ� SDGD� WDKXQ� ����� QDLN� KLQJJD� �������������� WRQ�� 3HQLQJNDWDQ�
SURGXNVL� EXGLGD\D� SHULNDQDQ� PHQMDGL� VDQJDW� SHQWLQJ� PHQJLQJDW� VHPDNLQ� OXDV� GDQ�
LQWHQVLIQ\D� XVDKD� EXGLGD\D� LNDQ�� \DQJ� MXJD� EHUDUWL� PHQLQJNDWQ\D� ULVLNR� WLPEXOQ\D�
SHQ\DNLW�GDQ�SHQXUXQDQ�QDIVX�PDNDQ�VHKLQJJD�DNDQ�PHPSHUODPEDW�ODMX�SHUWXPEXKDQ�
LNDQ� VHUWD� KDVLO� SDQHQ� \DQJ� GLGDSDWNDQ� WLGDN� RSWLPDO� �$]KDU� GDQ�:LUDVLV\D�� �������
3HQ\DNLW�EDNWHULDO�PHQMDGL�VDODK�VDWX�SHQ\DNLW�\DQJ�VHULQJ�PHQLPEXONDQ�NHUXJLDQ�EDJL�
SHPEXGLGD\D� LNDQ�� NDUHQD� GDSDW� PHQJDNLEDWNDQ� NHPDWLDQ� \DQJ� WLQJJL� KLQJJD�
PHQXUXQNDQ� PXWX� GDJLQJ� LNDQ� EHUXSD� ERURN� DWDX� OHVL� VHUWD� WDPSLODQ� PHQMDGL� WLGDN�
PHQDULN�� %DKNDQ�� VLVWHP� LPXQRORJL� WXEXK� LNDQ� GDSDW� WHUJDQJJX� DNLEDW� LQIHNVL� VHUWD�
SHUNHPEDQJDQ�SDWRJHQ�GDODP�VXDWX�ORNDVL�EXGLGD\D��8PDVXJL�HW�DO���������

8VDKD� SHQDQJJXODQJDQ� SHQ\DNLW� LNDQ�� WHUXWDPD� SHQ\DNLW� EDNWHULDO�� GDSDW�
GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� REDW�REDWDQ� VHSHUWL� DQWLELRWLN�� DWDX� GHQJDQ� FDUD�
YDNVLQDVL�� VHUWD� GHQJDQ� PHQHUDSNDQ� PDQDMHPHQ� EXGLGD\D� \DQJ� EDLN�� 1DPXQ��
SHQJJXQDDQ�DQWLELRWLN�VHEDJDL�SHQJREDWDQ�XQWXN�LNDQ�\DQJ�VDNLW�WHODK�WHUEXNWL�PHPLOLNL�
GDPSDN� QHJDWLI� WHUKDGDS� OLQJNXQJDQ� GDQ� NHVHKDWDQ� LNDQ� LWX� VHQGLUL� 3HQJJXQDDQ�
DQWLELRWLN�GDSDW�PHQ\HEDENDQ�UHVLVWHQVL�SDWRJHQ�WHUKDGDS�DQWLELRWLN��DNXPXODVL�UHVLGX�
DQWLELRWLN� SDGD� SURGXN� SHULNDQDQ�� VHUWD� JDQJJXDQ� WHUKDGDS� NHVHLPEDQJDQ� PLNURED�
QRUPDO�GDODP�XVXV�LNDQ�\DQJ�PHQJDNLEDWNDQ�WHUJDQJJXQ\D�SURVHV�SHQ\HUDSDQ�QXWULVL�
�$UZLQ�HW� DO���������3DQGL\DQ�HW� DO��� �������2OHK� NDUHQD� LWX�� EHEHUDSD� MHQLV�DQWLELRWLN�
WHODK�GLODUDQJ�SHQJJXQDDQQ\D�WHUXWDPD�VHEDJDL�LPEXKDQ�SDNDQ�\DQJ�WHUWXDQJ�GDODP�
3DVDO����3HUPHQWDQ�1R�����7DKXQ������WHQWDQJ�.ODVLILNDVL�2EDW�+HZDQ�

'DODP� UDQJND� PHQFHJDK� PDVXNQ\D� SHQ\DNLW� NH� OLQJNXQJDQ� EXGLGD\D��
GLSHUOXNDQ�SHQGHNDWDQ�DOWHUQDWLI��6DODK�VDWX�VWUDWHJL�\DQJ�VHGDQJ�GLHNVSORUDVL�DGDODK�
GHQJDQ� SHQJJXQDDQ� SURELRWLN�� 3URELRWLN� GDSDW� PHPEDQWX� PHQMDJD� NHVHLPEDQJDQ�
PLNURED� GDQ� PHQJHQGDOLNDQ� SDWRJHQ� GDODP� VDOXUDQ� SHQFHUQDDQ� LNDQ�PHODOXL� SDNDQ�
VHUWD�PHQLQJNDWNDQ� NXDOLWDV� OLQJNXQJDQ�DLU� XQWXN� LNDQ��6WUDWHJL� SHQJJXQDDQ�SURELRWLN�
LQL� GLKDUDSNDQ� GDSDW� PHQMDGL� VROXVL� \DQJ� OHELK� DPDQ� GDQ� EHUNHODQMXWDQ� GDODP�
PHQDQJDQL� LQIHNVL� SHQ\DNLW� SDGD� EXGLGD\D� LNDQ� �3DQGL\DQ� HW� DO��� ������ $GDSXQ�
NHORPSRN� MHQLV� EDNWHUL� \DQJ� VHULQJ� GLJXQDNDQ� VHEDJDL� SURELRWLN� \DLWX� MHQLV� %DNWHUL�
$VDP�/DNWDW��%$/��\DQJ�PHUXSDNDQ�PLNURIORUD�DODPL�SDGD�VDOXUDQ�SHQFHUQDDQ�KHZDQ��
6HFDUD�ILVLRORJLV��EDNWHUL�LQL�GLNODVLILNDVLNDQ�VHEDJDL�EDNWHUL�JUDP�SRVLWLI�GHQJDQ�EHQWXN�
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FRFFXV PDXSXQ� EDFLOOXV� \DQJ� WLGDN� EHUVSRUD� �5XVOL� HW� DO��� ������ 0XPWLDQDK� HW� DO���
������

6HODLQ� LWX�� WHUGDSDW� LQRYDVL� EDNWHUL� \DQJ� GDSDW� EHUSRWHQVL� PHQMDGL� SURELRWLN�
SDGD�LNDQ�\DLWX�2'%��2LO�'HJUDGDWLRQ�%DFWHULD���7HUGDSDW���NDQGLGDW�EDNWHUL�2'%�\DQJ�
GLEHUL�NRGH�2'% �� 2'% ���6DODK�VDWX�NRGH�2'%�\DQJ�GDSDW�GLJXQDNDQ�\DLWX�2'%����
3HQJJXQDDQ� 2'%� �� PHQMDGL� LQRYDVL� EDUX� GDODP� SHQJHPEDQJDQ� SURELRWLN�� \DQJ�
GLPDQD�2'%���LQL�PHPLOLNL�NHPDPSXDQ�XQWXN�PHQXUXQNDQ�QLODL�73+��7RWDO�3HWUROHXP�
+\GURFDUERQV�� SDGD� OLQJNXQJDQ� SHUDLUDQ� \DQJ� WHUFHPDU� PLQ\DN� GDQ� OHPDN� GHQJDQ�
WLQJNDW� ODMX� SHUWXPEXKDQ� WHUEDLN� GDODP� PHQGHJUDGDVL� PLQ\DN� VHNLWDU� �������
GLEDQGLQJNDQ� NRGH� 2'%� ODLQQ\D� �5HODWDPL� HW� DO��� ������ 8QWXN� GDSDW� PHQJHWDKXL�
NULWHULD� GDUL� EDNWHUL WHUVHEXW� GLSHUOXNDQ� SHQJXMLDQ� NDUDNWHULVDVL�� 3ULQVLS� GDUL� LVRODVL�
EDNWHUL�GLODNXNDQ�GHQJDQ�PHPLVDKNDQ�DWDX�PHPLQGDKNDQ�PLNURED�GDUL�PHGLD�DWDX�GDUL�
OLQJNXQJDQ�DVDOQ\D� ODOX�PHQXPEXKNDQQ\D�GLPHGLD�EXDWDQ�VHKLQJJD�GLSHUROHK�ELDNDQ�
\DQJ�PXUQL��/XVLDVWXWL�HW�DO���������$QGKLQL�HW�DO���������3XVSLWDVDUL�HW�DO���������

%HUGDVDUNDQ� ODWDU� EHODNDQJ� WHUVHEXW�� SHQHOLWL� NHPXGLDQ�PHODNXNDQ�HNVSORUDVL�
SDGD� VDODK� VDWX� LVRODW� EDNWHUL� 2LO� 'HJUDGDWLRQ� %DFWHULD� �2'%�� \DLWX� 2'%� �� \DQJ�
GLWHPXNDQ�SDGD�RLO�FDWFKHU XQWXN�PHOLKDW�SRWHQVLQ\D�VHEDJDL�NDQGLGDW�EDNWHUL�SURELRWLN��
PDND�GDUL�LWX GLSHUOXNDQ�SHQJDPDWDQ�DNDQ�NDUDNWHULVDVL�EDNWHUL�\DQJ�DGD�SDGD�2'%���
VHEDJDL�SDUDPHWHU�OD\DN�DWDX�WLGDNQ\D�GLMDGLNDQ�NDQGLGDW�EDNWHUL�SURELRWLN�SDGD�LNDQ�
��� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ� ODWDU� EHODNDQJ� \DQJ� WHODK� GLSDSDUNDQ� PDND� GDSDW� GLDPELO�
UXPXVDQ�PDVDODK�\DLWX�EDJDLPDQD�NDUDNWHULVDVL�LVRODW�EDNWHUL�2LO�'HJUDGDWLRQ %DFWHULD
�2'%��� VHEDJDL�NDQGLGDW�SURELRWLN�SDGD�LNDQ"
��� 7XMXDQ�3HQHOLWLDQ
����� 7XMXDQ�8PXP

7XMXDQ� XPXP� GLODNXNDQQ\D� SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHQJHWDKXL� NDQGLGDW�
SURELRWLN�SDGD�LNDQ�GDUL�NDUDNWHULVDVL�EDNWHUL 2LO�'HJUDGDWLRQ�%DFWHULD��2'%����
����� 7XMXDQ�.KXVXV

7XMXDQ�NKXVXV�GLODNXNDQQ\D�SHQHOLWLDQ� LQL�DGDODK�XQWXN�PHQHQWXNDQ�NDQGLGDW�
SURELRWLN� EDNWHUL� GDUL 2LO� 'HJUDGDWLRQ� %DFWHULD� �2'%�� � EHUGDVDUNDQ� NDUDNWHULVWLNQ\D�
GHQJDQ� SHQJXMLDQ� SHZDUQDDQ� JUDP�� XML� KHPROLVLV�� XML� UHVLVWHQVL� DQWLELRWLN�� XML� S+�� XML�
VDOLQLWDV��GDQ�XML�IHUPHQWDVL�NHUERKLGUDW�
��� 0DQIDDW�3HQHOLWLDQ

3HQHOLWLDQ� LQL� GDSDW� GLPDQIDDWNDQ� VHEDJDL� SHQJHPEDQJDQ� SURGXN� SURELRWLN�
\DQJ� GDSDW� GLJXQDNDQ� SDGD� SHPEXGLGD\D� SHULNDQDQ� GDQ� EHEHUDSD� KHZDQ� VHUWD�
VHEDJDL�UHIHUHQVL�XQWXN�SHQHOLWLDQ�VHODQMXWQ\D�
��� .HDVOLDQ�3HQHOLWLDQ

.HDVOLDQ� SHQHOLWLDQ� LQL� GHQJDQ� MXGXO� ³.DUDNWHULVDVL� ,VRODW� %DNWHUL� 2LO�
'HJUDGDWLRQ� %DFWHULD �2'%�� � 6HEDJDL� .DQGLGLDW� 3URELRWLN� 3DGD� ,NDQ´� GL\DNLQNDQ�
SHQXOLV�WLGDN�DGD�SHQHOLWLDQ�\DQJ�PHPLOLNL� MXGXO�\DQJ�VDPD�GHQJDQ SHQHOLWLDQ�SHQXOLV��
1DPXQ��SHQHOLWLDQ�\DQJ�EHUNDLWDQ�GHQJDQ�SHQHOLWLDQ�LQL�WHODK GLODNXNDQ�ROHK�<RVPDQLDU�
HW�DO����������GHQJDQ�MXGXO�³,VRODVL�'DQ�.DUDNWHULVDVL�%DNWHUL�1LWULILNDVL�'DQ�'HQLWULILNDVL�
6HEDJDL�.DQGLGDW�3URELRWLN´
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��� .DMLDQ�3XVWDND
����� 2LO�'HJUDGDWLRQ %DFWHUL �2'%� �

%DNWHUL� SHQGHJUDGDVL� PLQ\DN� DWDX� 2LO� 'HJUDGDWLRQ� %DFWHULD �2'%�� DGDODK�
PLNURRUJDQLVPH�\DQJ�PDPSX�PHQGHJUDGDVL�VHQ\DZD�KLGURNDUERQ�GDODP�PLQ\DN�EXPL�
GHQJDQ� PHPXWXVNDQ� LNDWDQ� NDUERQ� GDODP� VHQ\DZD� KLGURNDUERQ� \DQJ� VHULQJNDOL�
EHUVLIDW� EHUEDKD\D� GDQ� WLGDN� UDPDK� OLQJNXQJDQ�� %DNWHUL� WHUVHEXW� PHQJJXQDNDQ�
VHQ\DZD� KLGURNDUERQ� VHEDJDL� VXPEHU� NDUERQ� GDQ� HQHUJL� XQWXN� SHUWXPEXKDQQ\D��
.HPDPSXDQ� EDNWHUL� LQL� GDSDW� GLJXQDNDQ� GDODP� SURVHV� ELRUHPHGLDVL� XQWXN�
PHPEHUVLKNDQ�OLQJNXQJDQ�\DQJ�WHUFHPDU�ROHK�PLQ\DN�EXPL�VHSHUWL� WXPSDKDQ�PLQ\DN�
GL�SHUDLUDQ�ODXW��'DODP�PHQGHJUDGDVL�VHQ\DZD�KLGURNDUERQ��2'%�PHQJKDVLONDQ�HQ]LP�
RNVLJHQDVH� DJDU� GDSDW� NRQWDN� ODQJVXQJ� GHQJDQ� VXEVWUDW� \DQJ� PHQJDQGXQJ�
KLGURNDEURQ� GDQ� PHPXWXV� UDQWDL� KLGURNDUERQ� PHQMDGL� OHELK� SHQGHN� �$QGKLQL� HW� DO���
������3XVSLWDVDUL�HW�DO���������6\DIUL]DO�HW�DO���������

2LO�'HJUDGDWLRQ�%DFWHULD �2'%����PHUXSDNDQ�VDODK�VDWX�NRGH�NDQGLGDW�EDNWHUL�
KDVLO� LQRYDVL� ULVHW� GDUL� 37� '338� �'HSRW� 3HQJLVLDQ� 3HVDZDW� 8GDUD�� 3HUWDPLQD�
0DNDVVDU� GHQJDQ� PHPDQIDDWNDQ� NDQGLGDW� PLNURRUJDQLVPH� \DQJ� GDSDW� GLJXQDNDQ�
XQWXN� ELRUHPHGLDVL� \DQJ� GLDPELO� GDUL� VDPSHO� RLO� FDWFKHU 37� '338� 3HUWDPLQD�
0DNDVVDU�
����� 3URELRWLN

3URELRWLN PHUXSDNDQ� PLNURRUJDQLVPH� KLGXS� \DQJ� QRQ� SDWRJHQLN� \DQJ�
PHPEHULNDQ�HIHN�EDLN�GDQ�PHQJXQWXQJNDQ�EDJL�RUJDQLVPH� LQDQJQ\D� MLND�GLNRQVXPVL�
GDODP� MXPODK� WHUWHQWX� �5DKPD\DQWL� HW� DO��� ������� 0HNDQLVPH� NHUMD� SURELRWLN� \DLWX�
PDPSX� EHUWDKDQ� KLGXS� GDODP� VDOXUDQ� SHQFHUQDDQ�� PHPEHULNDQ� SHUWDKDQDQ� XQWXN�
PHODZDQ� EDNWHUL� SDWRJHQ� XVXV� GHQJDQ� PHQJKDVLONDQ� VXDVDQD� DVDP� SDGD� VDOXUDQ�
SHQFHUQDDQ�� PHPSHUEDLNL� HILVLHQVL� SDNDQ� VHUWD� PHPSHUEDLNL� NXDOLWDV� OLQJNXQJDQ�
GHQJDQ�PHOHSDV�HQ]LP�HQ]LP� \DQJ�PHPEDQWX� SURVHV�SHQFHUQDDQ�PDNDQDQ��%DNWHUL�
SURELRWLN�PHQJKDVLONDQ�EHEHUDSD�VHQ\DZD�GDUL�KDVLO�PHWDEROLVPH�EDNWHUL�VHSHUWL�DVDP�
ODNWDW��KLGURJHQ�SHURNVLGD��EDNWHULRVLQ�\DQJ�EHUVLIDW�VHEDJDL�DQWLPLNURED�GDQ�DQWLELRWLN�
PDPSX�PHQHNDQ� SHUWXPEXKDQ� EDNWHUL� SDWRJHQ� �'DWWD� HW� DO��� ������ %DNWHUL� SURELRWLN�
\DQJ�WHUNDQGXQJ�GDODP�SDNDQ�GDSDW�PHQLQJNDWNDQ�DNWLYLWDV�EDNWHUL�GDODP�SHQFHUQDDQ�
LNDQ�VHFDUD�PDNVLPDO��+DO�LQL�DNDQ�PHQLQJNDWNDQ�GD\D�FHUQD�LNDQ�GDODP�PHQ\HUDSDQ�
VDUL�VDUL�SDNDQ�GDQ�PHQLQJNDWNDQ�NLQHUMD�SHUWXPEXKDQ��$QVKDU�HW�DO���������

3HQJJXQDDQ� SURELRWLN� SDGD� DNXDNXOWXU� OHELK� GLNHQDO� VHEDJDL� EDNWHUL� \DQJ�
PDPSX� PHPSHUEDLNL� NXDOLWDV� DLU�� PDPSX� PHQLQJNDWNDQ� GD\D� WDKDQ� WXEXK� LNDQ� GDQ�
PDPSX� PHQLQJNDWNDQ� SHUWXPEXKDQ� SDGD LNDQ �6XPLQWR� GDQ� &KLOPDZDWL�� �������
3HQJJXQDDQ�EDNWHUL�SURELRWLN�PHUXSDNDQ�VDODK�VDWX�VROXVL�LQWHUQDO�XQWXN�PHQLQJNDWNDQ�
SHUWXPEXKDQ�GDQ�HILVLHQVL� SDNDQ� \DQJ�RSWLPDO��PHQJXUDQJL� ELD\D�SURGXNVL� VHKLQJJD�
GDSDW�PHQJXUDQJL�EHEDQ�OLQJNXQJDQ�NDUHQD�DNXPXODVL� OLPEDK�GL�PHGLD�SHPHOLKDUDDQ��
6HODLQ� LWX�� SHPEHULDQ� EDNWHUL� SURELRWLN� PHODOXL� SDNDQ� LNDQ� GLODNXNDQ� EHUWXMXDQ� DJDU�
GDSDW�PHQGHJUDGDVL�SURWHLQ�� OHPDN�PDXSXQ�NDUERKLGUDW�GDODP� WXEXK� LNDQ��6HODLQ� LWX��
SHPEHULDQ� EDNWHUL� GDODP� SDNDQ� MXJD� GLKDUDSNDQ� GDSDW� PDVXN� GDODP� VDOXUDQ�
SHQFHUQDDQ� LNDQ� VHKLQJJD� GDSDW� PHPSHUEDLNL� NHPDPSXDQ� LNDQ� GDODP� PHQFHUQD�
SDNDQ��5DKPDZDQ�HW�DO���������
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����� 6\DUDW�%DNWHUL�6HEDJDL�.DQGLGDW�3URELRWLN�3DGD�,NDQ
%HUGDVDUNDQ� GDWD� GDUL� 3HUDWXUDQ� 0HQWHUL� .HODXWDQ� GDQ� 3HULNDQDQ� 5HSXEOLN�

,QGRQHVLD�1R�� ��7DKXQ������PHQ\HEXWNDQ�EDKZD� VHGLDDQ�SURELRWLN� SDGD� LNDQ�KDUXV�
GLKDVLONDQ� GDUL�PLNURED�QRQ�SDWRJHQ� \DQJ� VHFDUD� DODPL� DGD� GDODP� OLQJNXQJDQ� GL� DLU�
GDQ� GDODP� WXEXK� LNDQ� \DQJ� EHNHUMD� GHQJDQ� SURVHV� ELRUHPHGLDVL�� ELRNRQWURO� VDOXUDQ�
FHUQD� GDQ� VHEDJDL� SHQ\DLQJ� EDNWHUL� SDWRJHQ� DQWDUD� ODLQ� EDNWHUL� %DFLOOXV� VXEWLOLV��
/DFWREDFLOOXV��1LWURVRPRQDV��GDQ�1LWUREDFWHU��1DPXQ�GLVHEXWNDQ�MXJD�EDKZD�SURELRWLN�
SDGD�LNDQ�KDUXV�PHPHQXKL�EHEHUDSD�NHWHQWXDQ�VHSHUWL�
D� 'DODP� VDWX� VHGLDDQ� SDOLQJ� EDQ\DN� PHQJDQGXQJ� �� VSHVLHV� PLNURED� GHQJDQ�

NHSDGDWDQ�PDVLQJ�PDVLQJ�VSHVLHV�SDOLQJ�VHGLNLW���� FIX�PO�DWDX���� FIX�J�
E� 7LGDN�PHQJDQGXQJ�SDWKRJHQ�
F� 7LGDN� EHUDVDO� GDUL� QHJDUD� DWDX� QHJDUD� WUDQVLW� \DQJ� WHUNHQD� ZDEDK� SHQ\DNLW�

LNDQ�SHQWLQJ�GDQ�DWDX�SHQ\DNLW�LNDQ�WHUWHQWX�\DQJ�PHPEDKD\DNDQ�XQWXN�ZDEDK�
SHQ\DNLW�LNDQ�\DQJ�EHOXP�DGD�GL�ZLOD\DK�1HJDUD�.HVDWXDQ�5HSXEOLN�,QGRQHVLD�
6\DUDW� EDNWHUL� GDSDW� PHQMDGL� NDQGLGDW� SURELRWLN� WHUXWDPDQ\D� GHQJDQ� QLODL�

DNWLYLWDV� SURWHROLWLN� \DQJ� WLQJJL�� WDKDQ� WHUKDGDS� NRQGLVL� DVDP� VHUWD� PDPSX�PHQHNDQ�
SHUWXPEXKDQ� EDNWHUL� SDWRJHQ� WLGDN� PHQJKDVLONDQ� WRNVLQ�� WHUPDVXN� EDNWHUL� *5$6�
�*HQHUDOO\�5HFRJQL]HG�$V�6DIH���WLGDN�EHUVLIDW�UHVLVWHQ�WHUKDGDS�DQWLELRWLN��0XOLDQWR�HW�
DO��� ������ &KRWLDK� GDQ� 'DPD\DQWL�� ������� 6DODK� VDWX� EDNWHUL� \DQJ� XPXP� GLJXQDNDQ�
VHEDJDL� SURELRWLN� \DLWX� %DNWHUL� $VDP� /DNWDW� �%$/�� \DQJ�PHUXSDNDQ� VXDWX� NHORPSRN�
EDNWHUL� JUDP� SRVLWLI�� WLGDN� PHQJKDVLONDQ� VSRUD�� EHUEHQWXN� EXODW� DWDX� EDWDQJ�� WDKDQ�
WHUKDGDS� S+� UHQGDK��PDPSX�PHQJKDPEDW� EDNWHUL� SDWRJHQ� VHUWD� WLGDN�PHQJKDVLONDQ�
WRNVLQ��5DKPLDWL�GDQ�6LPDQMXQWDN��������

6HODLQ� LWX� PHQXUXW� $QJJUHQL� HW� DO�� ������� EDKZD� SHUV\DUDWDQ� \DQJ� KDUXV�
GLPLOLNL� ROHK� PLNURED� SURELRWLN� DQWDUD� ODLQ� DGDODK� ��� WLGDN� EHUVLIDW� SDWRJHQ� DWDX�
PHQJJDQJJX� LQDQJ�� ��� WLGDN PHQJJDQJJX� NHVHLPEDQJDQ� HNRVLVWHP� VHWHPSDW�� ���
PLNURED� WHUVHEXW� KHQGDNODK� GDSDW� GDQ�PXGDK� GLSHOLKDUD� GDQ� GLSHUEDQ\DN�� ��� GDSDW�
KLGXS� GDQ� EHUWDKDQ� VHUWD� EHUNHPEDQJ� ELDN� GL� GDODP� XVXV� LNDQ�� ��� GDSDW� GLSHOLKDUD�
GDODP�PHGLD� \DQJ�PHPXQJNLQNDQ� XQWXN� GLLQWURGXNVLNDQ� NH�GDODP� XVXV� LNDQ�� GDQ� ���
GDSDW�KLGXS�GDQ�EHUNHPEDQJ�GL�GDODP�DLU�ZDGDK�SHPHOLKDUDDQ�LNDQ�
����� %DNWHUL�$VDP�/DNWDW

'DODP�SHULNDQDQ��EDNWHUL�DVDP�ODNWDW�OHELK�VHULQJ�GLJXQDNDQ�VHEDJDL�SURELRWLN�
GDODP�SDNDQ�LNDQ��%DNWHUL�DVDP�ODNWDW�GDSDW�GLJXQDNDQ�VHEDJDL�SURELRWLN�SDGD�SDNDQ�
NDUHQD� GLPDQD� EDNWHUL� DVDP� ODNWDW� \DQJ� EHUDGD� GL� GDODP� XVXV� LNDQ� PDPSX�
PHQLQJNDWNDQ� GD\D� FHUQD� GHQJDQ� PHQJXEDK� NDUERKLGUDW� GHQJDQ� VHUDQJNDLDQ�
HQ]LPDWLN� PHQMDGL� DVDP� ODNWDW� \DQJ� GDSDW� PHQXUXQNDQ� S+�� VHKLQJJD� PHUDQJVDQJ�
SURGXNVL� HQ]LP� HQGRJHQRXV� XQWXN� PHQLQJNDWNDQ� SHQ\HUDSDQ� QXWULVL� GDQ� NRQVXPVL�
SDNDQ� �2NWDYLDQL� HW� DO��� ������ %DNWHUL� DVDP� ,DNWDW� DGDODK� EDNWHUL� \DQJ� PDPSX�
PHPIHUPHQWDVLNDQ� JXOD� DWDX� NDUERKLGUDW� XQWXN� PHPSURGXNVL� DVDP� ,DNWDW� GDODP
MXPODK�EHVDU��&LUL�FLUL�EDNWHUL�DVDP�ODNWDW�VHFDUD�XPXP�DGDODK�VHOQ\D�EHUHDNVL�SRVLWLI�
WHUKDGDS�SHZDUQDDQ�*UDP�� EHUHDNVL� QHJDWLI� WHUKDGDS� NDWDODVH�GDQ� WLGDN�PHPEHQWXN�
VSRUD�� 'DQ� IHUPHQWDVL� JOXNRVD� DNDQ� GLKDVLONDQ� DVDP� ,DNWDW�� 7LSH� IHUPHQWDVL� EDNWHUL�
DVDP�,DNWDW�PHOLSXWL�KRPRIHUPHQWDWLI�\DLWX�\DQJ�KDVLO�IHUPHQWDVLQ\D�KDQ\D�DVDP�ODNWDW�
GDQ� KHWHURIHUPHQWDWLI� \DQJ� KDVLO� IHUPHQWDVLQ\D� GL� VDPSLQJ� DVDP� ODNWDW� DGD� DVDP�
RUJDQLN ODLQQ\D� VHSHUWL� DVHWDW�� JDV� &2��� GDQ� HWDQRO�� %HEHUDSD� PDUJD� EDNWHUL� DVDP�



�

ODNWDW� DGDODK� /DFWREDFLOOXV�� 6WUHSWRFRFFXV�� (QWHURFRFFXV�� 3HGLRFRFFXV��
7HWUDJHQRFRFFXV��/HXFRQRVWRF��GDQ�/DFWRFRFFXV��6DUL��������

%DNWHUL�DVDP�ODNWDW�PHUXSDNDQ�IDVWLGLRXV�RUJDQLVP��WXPEXK�GHQJDQ�EDLN�SDGD�
PHGLXP� NRPSOHNV�� $VDP� ODNWDW� GLSURGXNVL� VHEDJDL� PHWDEROLW� SULPHU� VHKLQJJD�
WHUPDVXN� JURZWK�DVVRFLDWHG� SURGXFW�� 3URGXNVL� %$/� PHPSXQ\DL� KXEXQJDQ� OLQHDU�
GHQJDQ�ODMX�SHUWXPEXKDQ��+DO�LQL�PHQXQMXNNDQ�EDKZD�XQWXN�GDSDW�GLNDWDNDQ�SURELRWLN�
SHUWXPEXKDQ�EDNWHUL�DVDP�ODNWDW�VDQJDW�GLSHQJDUXKL�ROHK�NRPSRVLVL�SHUWXPEXKDQ�GDQ�
IDNWRU OLQJNXQJDQ��)DNWRU�\DQJ�GDSDW�PHPSHQJDUXKL�SHUWXPEXKDQ�GDQ�SURGXNVL�DVDP�
ODNWDW� DGDODK� S+�� VXKX�� GDQ� JDUDP� HPSHGX�� 6HWLDS� VSHVLHV� EDKNDQ� VWUDLQ� GDSDW�
PHPLOLNL� S+� WHUEDLN� \DQJ� EHUEHGD� XQWXN� SHUWXPEXKDQ� GDQ� SURGXNVL� DVDP� ODNWDW�
�2NIULDQWL�HW�DO���������



�
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��� :DNWX�GDQ�7HPSDW�3HQHOLWLDQ
3HQHOLWLDQ� LQL� GLODNVDQDNDQ� SDGD� EXODQ� 2NWREHU� VDPSDL� GHQJDQ� 1RYHPEHU�

������3HQHOLWLDQ�LQL�GLODNXNDQ�GL�/DERUDWRULXP�0LNURELRORJL�3URJUDP�6WXGL�.HGRNWHUDQ�
+HZDQ�8QLYHUVLWDV�+DVDQXGGLQ�GDQ�MXJD�GL�3ROLWHNQLN�3HUWDQLDQ�1HJHUL�3DQJNHS�
��� -HQLV�3HQHOLWLDQ�

3HQHOLWLDQ� LQL� PHUXSDNDQ� SHQHOLWLDQ� \DQJ� EHUVLIDW� GHVNULSWLI� HNVSORUDWLI� \DQJ�
GLODNXNDQ� GHQJDQ� FDUD� PHQJDPELO� VDPSHO� LVRODW� PXUQL� 2'%� � \DQJ� DNDQ�
GLNDUDNWHULVDVL�
��� 0DWHUL�3HQHOLWLDQ
����� $ODW

$ODW�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�DGDODK�DXWRNODI��HUOHQPH\HU��FDZDQ�SHWUL��ODPSX�
EXQVHQ�� KRWSODWH�� JHODV� XNXU�� WLPEDQJDQ�� VHQGRN� WDQGXN�� NHUWDV� WLPEDQJDQ�� SLQVHW��
PLNURVNRS�� LQNXEDWRU�� PLNURSLSHW�� MDUXP� RVH�� WDEXQJ� UHDNVL�� S+� PHWHU�� UHIUDFWRPHWHU�
VDOLQLW\��NDFD�SUHSDUDW��FRYHU�JODVV� SLSHW�WHWHV
����� %DKDQ

%DKDQ�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�DGDODK�LVRODW�EDNWHUL�2'%����DONRKRO��VSLULWXV��
VDIUDQLQ�� LRGLQH�� NULVWDO� YLROHW�� SODVWLN� ZUDS�� DOXPLQLXP� IRLO�� DTXDGHV�� GLVN� DQWLELRWLN�
�FHIR[LWLQ��J���PHGLD 1$ �1XWULHQW�$JDU�� PHGLD EORRG�DJDU EDVH��PHGLD�76,$� �7ULSOH�
6XJDU�,URQ�$JDU���PHGLD�76$��7U\SWRQH�6R\D�$�JDU���+&O��1D&O��NDSDV��GDUDK�GRPED��

PLFURWXEH��YRUWH[��PLNURSLSHW�WLSV�
��� 0HWRGH�3HQHOLWLDQ
����� 3HQJDPELODQ�6DPSHO�,VRODW�%DNWHUL�2'%��

3HQJDPELODQ� LVRODW� EDNWHUL� 2LO� 'HJUDGDWLRQ� %DFWHULD� �2'%�� �� GLSHUROHK� GDUL�
ULVHW� SHQHOLWLDQ� WHUNDLW� 2'%� \DQJ� VHEHOXPQ\D� WHODK� GLODNXNDQ� ROHK� 5HODWDPL� HW� DO���
�������
����� 3HPEXDWDQ�0HGLD
������� 3HPEXDWDQ�0HGLD�1XWULHQW�$JDU��1$�

3HPEXDWDQ�PHGLD� QXWULHQW�DJDU� GLODNXNDQ�GHQJDQ� FDUD�PHQLPEDQJ�1$����JU�
GDQ� GLODUXWNDQ� GDODP� ���PO� DTXDGHV�� NHPXGLDQ� SDQDVNDQ� GL� DWDV� KRWSODWH KLQJJD�
KRPRJHQ�� 6HWHODK LWX�� VWHULONDQ� SDGD� DXWRNODI� VXKX� ���R&� VHODPD� ��� PHQLW� JXQD�
PHQJKLQGDUL� WXPEXKQ\D� PLNURRUJDQLVPH� \DQJ� WLGDN� GLLQJLQNDQ�� 6HODQMXWQ\D�� VHWHODK�
GLVWHULOLVDVL�� PHGLD� GDSDW� GLWXDQJNDQ� VHFDUD� DVHSWLN� SDGD� FDZDQ� SHWUL� VWHULO� XQWXN�
SHQJJXQDDQ��-XDULDK�GDQ�6DUL��������
������� 3HPEXDWDQ�0HGLD�%ORRG�$JDU�%DVH

3HPEXDWDQ� PHGLD� EORRG� DJDU� EDVH GLODNXNDQ� GHQJDQ� PHQLPEDQJ� �JU�
PDVXNNDQ� NH� GDODP� HUOHQPH\HU� GDQ� GLODUXWNDQ� GHQJDQ� ���PO� DTXDGHV�� NHPXGLDQ�
SDQDVNDQ� GL� DWDV� KRWSODWH KLQJJD� ODUXW� VHPSXUQD�� .HPXGLDQ� VWHULONDQ�PHGLD� GHQJDQ�
PHQJJXQDNDQ� DXWRNODI� VHODPD� ��� PHQLW� SDGD� VXKX� ���R&�� 6HWHODK� LWX�� PHGLD�
GLWXDQJNDQ�VHFDUD�DVHSWLN�SDGD�FDZDQ�SHWUL�VWHULO�GDQ�GLWDPEDKNDQ�GDUDK�GRPED�\DQJ�
VXGDK�GLGHILEULQDVL�VHEDQ\DN��PO�ODOX�KRPRJHQNDQ��.ULKDUL\DQL�HW�DO���������



�

������� 3HPEXDWDQ�0HGLD�76,$��7ULSOH�6XJDU�,URQ�$JDU�
3HPEXDWDQ� PHGLD� 76,$� GLODNXNDQ� GHQJDQ� PHQLPEDQJ� ���JU� GDQ� GLODUXWNDQ�

GDODP� ���PO� DTXDGHV NHPXGLDQ� GLKRPRJHQNDQ� GL� DWDV� KRWSODWH KLQJJD� PHQGLGLK��
0HGLD� NHPXGLDQ� GLVWHULONDQ� GHQJDQ� DXWRNODI� SDGD� VXKX� ��� R&� � VHODPD� ��� PHQLW��
.HPXGLDQ�� VHEDQ\DN� �PO� PHGLD� GLPDVXNNDQ� NH� GDODP� WDEXQJ� UHDNVL� GDQ� GLELDUNDQ�
SDGD�SRVLVL�PLULQJ�VDPSDL�PHGLD�PHPDGDW��,VPDLO�HW�DO���������
������� 3HPEXDWDQ�0HGLD�76$��7U\SWRQH�6R\D�$JDU�

3HPEXDWDQ�PHGLD� 76$� GLODNXNDQ� GHQJDQ�PHQLPEDQJ� �JU� GDQ�PDVXNNDQ� NH�
GDODP� HUOHQPH\HU�� .HPXGLDQ� GLWDPEDKNDQ� ���PO� DTXDGHV NH� GDODP� PHGLD� GDQ�
GLKRPRJHQNDQ� GL� DWDV� KRWSODWH KLQJJD� PHQGLGLK�� 0HGLD� GLVWHULONDQ� GHQJDQ� DXWRNODI�
VHODPD����PHQLW�SDGD�VXKX���� R&��6HWHODK�LWX��PHGLD�GLWXDQJNDQ�VHFDUD�DVHSWLN�SDGD�
FDZDQ�SHWUL�GDQ�ELDUNDQ�KLQJJD�PHPDGDW��$QJJUDLQL�HW�DO��������
����� ,VRODVL�%DNWHUL�2'%��

8ML�,VRODVL�GLODNXNDQ�GHQJDQ�FDUD�PHQJDPELO�VDPSHO�EDNWHUL�2'%�� GDUL�PHGLD�
\DQJ�WHODK�GLPXUQLNDQ�SDGD�FDZDQ�SHWUL�� ODOX�GLSLQGDKNDQ�DWDX�GLUHPDMDNDQ�NH�GDODP�
PHGLD� EDUX� GHQJDQ� PHWRGH� VWUHDN� SODWH�� 'LODNXNDQ� VWHULOLVDVL� SDGD� MDUXP� RVH� GDQ�
FDZDQ�SHWUL�WHUOHELK�GDKXOX�XQWXN�PHQJKLQGDUNDQ�NRQWDPLQDVL��0HGLD�\DQJ�GLJXQDNDQ�
XQWXN� PHUHPDMDNDQ� EDNWHUL� \DLWX� PHGLD� QXWULHQW� DJDU �1$��� 0HGLD� 1$� WHUPDVXN� NH�
GDODP� PHGLD� XQLYHUVDO� \DQJ� VHULQJ� GLJXQDNDQ� XQWXN� PHQXPEXKNDQ� GDQ�
PHQJHPEDQJELDNNDQ�EDNWHUL��'LDPELO� VHEDQ\DN�����RVH�SDGD�PHGLD�PXUQL�NHPXGLDQ�
GLJRUHVNDQ� SDGD� SHUPXNDDQ� PHGLD� 1$� GHQJDQ� PHWRGH� NXDGUDQ� GDQ� VHODQMXWQ\D�
GLLQNXEDVL�VHFDUD�WHUEDOLN�SDGD�VXKX���R&�VHODPD���� MDP�KLQJJD�WHUOLKDW�NRORQL�NRORQL�
WXQJJDO�\DQJ�WXPEXK��3DND\D�HW�DO���������

*DPEDU��� &RQWRK�KDVLO�LVRODVL�EDNWHUL�PHQJJXQDNDQ�PHWRGH�VWUHDN�SODWH GL�PHGLD�1$�
�3DND\D�HW�DO�� ������

����� 8ML�.DUDNWHULVDVL�,VRODW�%DNWHUL�2'%��
������� 8ML�3HZDUQDDQ�*UDP

8ML� SHZDUQDDQ� JUDP� GLODNXNDQ� GHQJDQ� PHQJLQRNXODVL� ���� RVH� LVRODWH� SDGD�
SHUPXNDDQ� NDFD� SUHSDUDW� GDQ� GLNHULQJNDQ� GHQJDQ� FDUD� NHULQJ� DQJLQNDQ� VHUWD�
PHPDQDVNDQ� EDJLDQ� EHODNDQJ� NDFD� SUHSDUDW� WHUVHEXW� GHQJDQ� ODPSX� EXQVHQ��
6HODQMXWQ\D� GLWHWHVNDQ� NULVWDO YLROHW� VHEDJDL SHZDUQD� XWDPD� GDQ� WXQJJX� VHODPD ��
PHQLW�� ODOX�FXFL�GHQJDQ�DLU�PHQJDOLU��.HPXGLDQ��SUHSDUDW�ELODV�GHQJDQ� LRGLQH� ELDUNDQ�



�

��� GHWLN�� ODOX� ELODV� GHQJDQ� DLU� PHQJDOLU�� $ONRKRO� ���� NHPXGLDQ� GLWHWHVNDQ� SDGD�
SUHSDUDW�GDQ�GLJR\DQJ�JR\DQJNDQ�VHODPD����GHWLN��ODOX�ELODV�ODJL�GHQJDQ�DLU�PHQJDOLU��
VHWHODK� LWX� SUHSDUDW� GLWDPEDK� GHQJDQ� VDIUDQLQ�� GDQ� GLGDPNDQ� VHODPD� ��� GHWLN� GDQ�
GLELODV� GHQJDQ� DLU� PHQJDOLU�� GLNHULQJDQJLQNDQ� GDQ� VLDS� GL� DPDWL� GLEDZD� PLNURVNRS��
3HQJXMLDQ�LQL�GLODNXNDQ�XQWXN�PHQJHWDKXL�VWUDLQ�JUDP�GDUL�EDNWHUL�VHUWD�EHQWXN�VHO�GDUL�
EDNWHUL�� %DNWHUL� JUDP� SRVLWLI� EHUZDUQD� XQJX� DWDX� YLROHW� VHGDQJNDQ� JUDP� QHJDWLI
EHUZDUQD�PHUDK�MDPEX�DWDX�NHPHUDK�PHUDKDQ��0XVWDTLP�HW�DO��������

*DPEDU��� %DNWHUL�JUDP�SRVLWLI��NLUL��GDQ�EDNWHUL�JUDP�QHJDWLI �NDQDQ���5DKPDWXOODK�HW�
DO���������

������� 8ML�+HPROLVLV
8ML� KHPROLVLV� GLODNXNDQ� GHQJDQ� PHQJLQRNXODVLNDQ� ���� RVH� LVRODW� SDGD�

SHUPXNDDQ�PHGLD�EORRG�DJDU��NHPXGLDQ�GLLQNXEDVLNDQ�SDGD�VXKX���R&�VHODPD�������
MDP�� ,QWHUSUHWDVL� KDVLO� GDUL� XML� KHPROLVLV� GLEDJL�PHQMDGL� WLJD� VLIDW� \DLWX� DOID KHPROLVLV��
EHWD� KHPROLVLV� GDQ� JDPPD� KHPROLVLV�� +DVLO� SRVLWLI� GLWDQGDL� GHQJDQ� WHUEHQWXNQ\D�
VHOXUXK�]RQD�EHQLQJ�KDPEDW�GL�NHOLOLQJ�NRORQL�EDNWHUL�\DQJ�PHQXQMXNNDQ� LVRODW�EDNWHUL�
EHUSRWHQVL� VHEDJDL� SDWRJHQ� GHQJDQ� PHQJKHPROLVLV� VHO� GDUDK� PHUDK� �6RGLT� HW� DO���
������

*DPEDU��� &RQWRK�KDVLO�XML�KHPROLVLV�SRVLWLI��%�&�'��SDGD�PHGLD�%ORRG�$JDU��0DQDOX��
������
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������� 8ML�5HVLVWHQVL�$QWLELRWLN
8ML�UHVLVWHQVL�DQWLELRWLN�GDSDW�GLODNXNDQ�GHQJDQ�PHWRGH�NLUE\�EDXHU� 0HWRGH�LQL�

PHQJJXQDNDQ� NHUWDV� FDNUDP� �SDSHU� GLVF�� GHQJDQ� MHQLV� DQWLELRWLN� WHUWHQWX� \DQJ�DNDQ�
GLJXQDNDQ��3HUEDQGLQJDQ�NRQWURO�QHJDWLI�GDSDW�PHQJJXQDNDQ�NHUWDV�FDNUDP�\DQJ�WLGDN�
PHQJDQGXQJ� DQWLELRWLN�� .HUWDV� FDNUDP� GLWHPSDWNDQ� GL� DWDV� PHGLD� 76$� \DQJ�
VHEHOXPQ\D� GLLQRNXODVL� VHFDUD� PHUDWD� GHQJDQ� EDNWHUL�� NHPXGLDQ� GLLQNXEDVL� VHODPD�
��R&�VHODPD����MDP��5DPDGKDQL HW�DO����������$SDELOD�WHUEHQWXN�VXDWX�]RQD�EHQLQJ�GL�
VHNLWDU� VXPXUDQ� \DQJ� WHODK� GLEHULNDQ� PDVLQJ�PDVLQJ� NRQVHQWUDVL� DQWLELRWLN� EHUDUWL�
SHUWXPEXKDQ�EDNWHUL�WHUKDPEDW�DWDX�WLGDN�NHEDO�WHUKDGDS�DQWLELRWLN�WHUVHEXW��$OL�HW�DO���
������ 6HODLQ� LWX�� UHVLVWHQVL� DQWLELRWLN� MXJD� GDSDW� GLXNXU� EHUGDVDUNDQ� GLDPHWHU� ]RQD�
EHQLQJ�\DQJ�WHUEHQWXN�GL�VHNLWDU�VXPXUDQ�DQWLELRWLN��6HPDNLQ�EHVDU�]RQD�KDPEDW�\DQJ�
WHUEHQWXN�PDND�UHVLVWHQVL�EDNWHUL�WHUVHEXW�VHPDNLQ�NHFLO��0DUGLDK��������

*DPEDU��� &RQWRK�KDVLO�XML�UHVLVWHQVL�DQWLELRWLN�GHQJDQ�PHOLKDW�]RQD�KDPEDWDQ�\DQJ�
WHUEHQWXN �3XUQDPDVDUL�HW�DO���������

������� 8ML�S+
8ML�S+�GLODNXNDQ�XQWXN�PHQJHWDKXL�NHPDPSXDQ�SHUWXPEXKDQ�EDNWHUL�SDGD S+�

\DQJ�EHUEHGD��3HQJXMLDQ�S+�SDGD�,VRODW�GLODNXNDQ�GHQJDQ�PHQXPEXKNDQ�LVRODW�EDNWHUL�
SDGD� PDVLQJ�PDVLQJ� PHGLD� 76$�� 3HQJDWXUDQ� S+� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ�
DTXDGHV \DQJ�GLWDPEDKNDQ�GHQJDQ�+&O�XQWXN�PHQXUXQNDQ�S+�DJDU�VHVXDL�GHQJDQ�S+�
\DQJ� GLEXWXKNDQ� \DLWX� S+� ������ \DQJ� GLXNXU� PHQJJXQDNDQ� S+� PHWHU�� 6HODQMXWQ\D��
DTXDGHV GHQJDQ�S+�\DQJ�VXGDK�GLDWXU�GLPDVXNNDQ�NH�GDODP�HUOHQPH\HU�\DQJ�EHULVL�
PHGLD�76$�GDQ�GLKRPRJHQNDQ��.HPXGLDQ�GLLQNXEDVL�SDGD�VXKX���R&�VHODPD����MDP��
+DVLO� SRVLWLI� GLDPDWL� DGD� WLGDNQ\D� SHUWXPEXKDQ� NRORQL� EDNWHUL� SDGD� PDVLQJ�PDVLQJ�
PHGLD��6LQXEX�HW�DO��������



��

*DPEDU��� 8ML�S+ �6XU\DQL�HW�DO��������
������� 8ML�6DOLQLWDV

8ML� VDOLQLWDV� GLODNXNDQ� XQWXN� PHQJHWDKXL� NHPDPSXDQ� SHUWXPEXKDQ� EDNWHUL�
GDODP� PHQROHUDQVL� NDGDU� JDUDP�� ,VRODW� EDNWHUL� GLWXPEXKNDQ� SDGD� PHGLD� 76$� \DQJ�
PHQJDQGXQJ� EHEHUDSD� WLQJNDW� NRQVHQWUDVL� 1D&O�� 3HQJDWXUDQ� NRQVHQWUDVL� VDOLQLWDV�
GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ DTXDGHV \DQJ� GLWDPEDKNDQ� GHQJDQ� 1D&O� XQWXN�
PHQLQJNDWNDQ�DJDU�VHVXDL�GHQJDQ�VDOLQLWDV�\DQJ�GLEXWXKNDQ�\DLWX�VDOLQLWDV���SSW��SDUW�
SHU� WKRXVDQG��� ��� SSW�� GDQ� ��� SSW� \DQJ� GLXNXU� PHQJJXQDNDQ� UHIUDFWRPHWHU��
6HODQMXWQ\D� DTXDGHV GHQJDQ� VDOLQLWDV� \DQJ� VXGDK� GLDWXU� GLPDVXNNDQ� NH� GDODP�
(UOHQPH\HU� \DQJ� EHULVL� PHGLD� 76$� GDQ� KRPRJHQNDQ�� 5HVSRQ� SHUWXPEXKDQ� NRORQL�
EDNWHUL� WHUKDGDS�VDOLQLWDV�GLDPDWL� VHODPD���� MDP�GHQJDQ�GLLQNXEDVL�SDGD�VXKX���R&��
+DVLO�\DQJ�GLDPDWL�EHUXSD�DGD�WLGDNQ\D�SHUWXPEXKDQ�EDNWHUL�SDGD�NRQVHQWUDVL�VDOLQLWDV�
\DQJ� EHUEHGD�EHGD� �$ULVDQGL� HW� DO��� ������� %DNWHUL� \DQJ� GLDQJJDS� WXPEXK� VHGLNLW�
DSDELOD�PHQFDUL������NRORQL�EDNWHUL�PHQXWXSL�PHGLD��3HUWXPEXKDQ�EDNWHUL�GLDQJJDS�
EDLN�MLND�!����NRORQL�EDNWHUL�PHQXWXSL�PHGLD��6XPDUGL�HW�DO�������

*DPEDU����8ML�6DOLQLWDV��$ULVDQGL�HW�DO��������
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������� 8ML�)HUPHQWDVL�.DUERKLGUDW
8ML� IHUPHQWDVL� NDUERKLGUDW� GLODNXNDQ� XQWXN� PHQJHWDKXL� NHPDPSXDQ� EDNWHUL�

\DQJ� GDSDW� PHPIHUPHQWDVLNDQ� NDUERKLGUDW�� 3HQJXMLDQ� LQL� PHQJJXQDNDQ�PHGLD� 76,$�
GLPDQD� PHGLD� 76,$� LQL� WHUGDSDW� ODNWRVD�� VXNURVD� GDQ� JOXNRVD� �3HOW� HW� DO��� �������
6HWHODK� PHGLD� PHPDGDW� SDGD� WDEXQJ� UHDNVL�� VHFDUD� DVHSWLN� LVRODW� EDNWHUL�
GLLQRNXODVLNDQ� GHQJDQ� MDUXP� RVH� GHQJDQ� FDUD� GLWXVXN� SDGD� EDJLDQ� WHQJDK� VDPSDL�
NHGDODPDQ�ô�EDJLDQ�GDUL�SHUPXNDDQ�PHGLD�GDQ�NHPXGLDQ�GLJRUHV�SDGD�EDJLDQ�PLULQJ�
GDUL� PHGLD�� 6HODQMXWQ\D�� GLLQNXEDVL� SDGD� VXKX� ��R&� � VHODPD� ��� MDP�� +DVLO� SRVLWLI�
GLWDQGDL�GHQJDQ�DGDQ\D�SHUXEDKDQ�ZDUQD�SDGD�PHGLD��VDDW�SHUXEDKDQ�DVDP�WHUOLKDW�
VHEDJDL�SHUXEDKDQ�ZDUQD�VXEVWUDW�NDUERKLGUDW�GDUL�ZDUQD�PHUDK�PHQMDGL�ZDUQD�NXQLQJ�
GDQ�MXJD�DGDQ\D�]RQD�KLWDP�PHQGDGDNDQ�SHPEHQWXNDQ�JDV +�6 �.RVDVL�HW�DO��������

*DPEDU��� 8ML�)HUPHQWDVL�.DUERKLGUDW��3HOW�HW�DO��������

��� $QDOLVLV�'DWD
'DWD�\DQJ�GLSHUROHK�GDUL�LVRODVL�GDQ�NDUDNWHULVDVL�PHODOXL�XML�SHZDUQDDQ�JUDP��

XML� KHPROLVLV�� UHVLVWHQVL� DQWLELRWLN�� S+�� VDOLQLWDV�� GDQ� IHUPHQWDVL� NDUERKLGUDW� WHUKDGDS�
LVRODW� EDNWHUL�2'%�� VHEDJDL� NDQGLGDW� SURELRWLN� SDGD� LNDQ�GLDQDOLVLV� VHFDUD�GHVNULSWLI�
GDQ�GLWDPSLONDQ�GDODP�EHQWXN�WDEHO�

��� $OXU 3HQHOLWLDQ

3HUVLDSDQ�$ODW

3HQJDPELODQ�6DPSHO�,VRODW

3HUHPDMDDQ�,VRODW�%DNWHUL



��

*DPEDU��� $OXU�3HQHOLWLDQ

3HPEXDWDQ�0HGLD�$JDU

8ML�.DUDNWHULVDVL�,VRODW�%DNWHUL�2'%��

+DVLO�3HQHOLWLDQ

$QDOLVLV�'DWD


