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$EVWUDFW

6LQFH� WKH� UXEEHU� SULFH� KDG� EHHQ�
LQFUHDVHG� GXULQJ� ������ LW� KDG� PRWLYDWHG�
VPDOOKROGHUV� WR� SODQW� UXEEHU�� 7KLV� DOVR�
HQFRXUDJHG� WKH� GHYHORSPHQW� RI� QXUVHU\�
EXVLQHVV�� +RZHYHU�� WKH� GHFUHDVH� RI� UXEEHU�
SULFH�VLQFH������XQWLO�QRZGD\V�KDV�DIIHFWHG�
WKH�QXUVHU\�EXVLQHVV�DW�WKH�QXUVHU\�JURZHUV
�
OHYHO��7KH�DLP�RI�WKLV�UHVHDUFK�ZDV�WR�REWDLQ�
VXSSO\� DQG� GHPDQG� RI� UXEEHU� SODQWLQJ�
PDWHULDO� GDWD� LQ� 6RXWK� 6XPDWHUD� LQ�
DFFRUGDQFH�ZLWK�WKH�GHFUHDVH�RI�UXEEHU�SULFH��
7KLV�VWXG\�ZDV�FRQGXFWHG�LQ������E\�XVLQJ�
VXUYH\�PHWKRG�DW�WKH�FHQWHU�RI�UXEEHU�QXUVHU\�
LQ� 6RXWK� 6XPDWHUD� 3URYLQFH� LQFOXGHG� 0XVL�
%DQ\XDVLQ� 'LVWULFW�� /XEXN� /LQJJDX� &LW\��
3UDEXPXOLK� &LW\�� DQG� %DQ\XDVLQ� 'LVWULFW��
3ULPDU\�DQG�VHFRQGDU\�GDWD�ZHUH�FROOHFWHG��
7KH� SULPDU\� GDWD� ZDV� FROOHFWHG� IURP� WKH�
QXUVHU\� JURZHU�� VPDOOKROGHUV�� DQG� HVWDWH��
:KHUHDV� WKH� VHFRQGDU\� GDWD�ZDV� FROOHFWHG�
IURP�(VWDWH�$JHQF\�DQG�WKH�6WDWLRQ�RI�(VWDWH�
6HHG�&HUWLILFDWLRQ�� 7KH�GDWD�ZHUH� DQDO\VHG�
GHVFULSWLYHO\��7KH�UHVXOW�RI�WKH�VWXG\�VKRZHG�
WKDW� WKH� QXUVHU\� EXVLQHVV� ZDV� VWLOO�
SURVSHFWLYH� WR� EH� GHYHORSHG�� 3RWHQWLDO� RI�
SODQWLQJ�PDWHULDO�DW�WKH�QXUVHU\�JURZHU
V�OHYHO�
ZDV�VWLOO�ODUJH�HQRXJK�FRQVLGHULQJ�WKDW�ODQG�
H[WHQVLILFDWLRQ� ZDV� FRQWLQXHG� WR� EH�
FRQGXFWHG��7KH�GHPDQG�RI�SODQWLQJ�PDWHULDO�
E\�VPDOOKROGHUV�ZDV�DIIHFWHG�E\�ZHDWKHU�DQG�
UXEEHU�SULFH��7KH�GHFUHDVH�RI�UXEEHU�SULFH�KDG�
FDXVHG� WKH� GHPDQG� RI� UXEEHU� SODQWLQJ�
PDWHULDO�ZDV�DOVR�GHFUHDVH��7KH�GHPDQG�DW�
ODUJH� VFDOH� QXUVHU\� JURZHU� ZDV� VWLOO�
VXSSRUWHG�E\�WKH�*RYHUQPHQW�SURMHFWV�

.H\ZRUGV��6XSSO\��GHPDQG��UXEEHU�SODQWLQJ�
PDWHULDO�� UXEEHU� SULFH�� UXEEHU�
QXUVHU\

$EVWUDN

0HQLQJNDWQ\D� KDUJD� NDUHW� VHMDN�
WDKXQ������WHODK�PHPRWLYDVL�SHWDQL�XQWXN�
PHQDQDP�NDUHW�GDQ�PHQGRURQJ�WXPEXKQ\D�
XVDKD� SHPELELWDQ� NDUHW� ROHK� SHQDQJNDU��
1DPXQ� WXUXQQ\D� KDUJD� NDUHW� \DQJ� WHUMDGL�
VHMDN� WDKXQ� ����� VDPSDL� VDDW� LQL� WXUXW�
PHPSHQJDUXKL�NRQGLVL�XVDKD�SHPELELWDQ�GL�
WLQJNDW�SHQDQJNDU��3HQHOLWLDQ�LQL�EHUWXMXDQ�
XQWXN� PHQGDSDWNDQ� GDWD� SHUNHPEDQJDQ�
SDVRNDQ� GDQ� SHUPLQWDDQ� ELELW� NDUHW� GL�
3URYLQVL� 6XPDWHUD� 6HODWDQ� VHLULQJ� GHQJDQ�
WXUXQQ\D�KDUJD�NDUHW�\DQJ�WHUMDGL�VDDW�LQL��
3HQHOLWLDQ� GLODNVDQDNDQ� SDGD� WDKXQ� �����
GHQJDQ� PHWRGH� VXUYHL� GL� EHEHUDSD� VHQWUD�
SHPELELWDQ� NDUHW� GL� 3URYLQVL� 6XPDWHUD�
6HODWDQ� \DLWX� .DEXSDWHQ�0XVL� %DQ\XDVLQ��
.RWD�/XEXN�/LQJJDX��.RWD�3UDEXPXOLK��GDQ�
.DEXSDWHQ� %DQ\XDVLQ� � 'DWD� \DQJ�
GLNXPSXONDQ�PHOLSXWL�GDWD�SULPHU�GDQ�GDWD�
VHNXQGHU��'DWD�SULPHU�GLNXPSXONDQ�PHODOXL�
ZDZDQFDUD�GHQJDQ�SHQDQJNDU�EHQLK��SHWDQL�
NDUHW�� GDQ� SHUXVDKDDQ� SHUNHEXQDQ�� 'DWD�
VHNXQGHU�GLSHUROHK�GDUL�'LQDV�3HUNHEXQDQ�
GDQ� %DODL� 3HQJDZDVDQ� 6HUWLILNDVL� %HQLK�
7DQDPDQ�3HUNHEXQDQ��%36%73���'DWD�\DQJ�
GLSHUROHK� GLDQDOLVLV� VHFDUD� GHVNULSWLI�� 'DUL�
KDVLO� VXUYHL� GLNHWDKXL� EDKZD� XVDKD�
SHPELELWDQ� PDVLK� SURVSHNWLI� XQWXN�
GLNHPEDQJNDQ��3RWHQVL�ELELW�\DQJ�WHUVHGLD�GL�
WLQJNDW� SHQDQJNDU� FXNXS�EHVDU�PHQJLQJDW�
SHUOXDVDQ� ODKDQ� XQWXN� NHEXQ� SHPELELWDQ�
PDVLK� WHUXV� GLODNXNDQ� ROHK� SHQDQJNDU��
3HUPLQWDDQ� ELELW� ROHK� SHWDQL� VDQJDW�
GLSHQJDUXKL� ROHK� IDNWRU� PXVLP� GDQ� KDUJD�
NDUHW��7XUXQQ\D�KDUJD�NDUHW�PHQ\HEDENDQ�
MXPODK� SHUPLQWDDQ� ELELW� GDUL� SHWDQL� MXJD�
PHQXUXQ�� 8VDKD� SHPELELWDQ� GL� WLQJNDW�
SHQDQJNDU� GHQJDQ� VNDOD� EHVDU� SDGD� VDDW�
KDUJD� NDUHW� UHQGDK� PDVLK� WHUEDQWX� ROHK�
SHUPLQWDDQ�GDUL�SUR\HN�SHPHULQWDK�
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.DWD� NXQFL�� 3DVRNDQ�� SHUPLQWDDQ�� EDKDQ�
WDQDP� NDUHW�� KDUJD� NDUHW��
SHPELELWDQ�NDUHW

3(1'$+8/8$1

.DUHW� DODP� PHUXSDNDQ� NRPRGLWDV�
XQJJXODQ� GL� 3URYLQVL� 6XPDWHUD� 6HODWDQ�
�6XPVHO���NDUHQD�PHUXSDNDQ�VXPEHU�GHYLVD�
XWDPD� GDUL� VXE� VHNWRU� SHUNHEXQDQ� GDQ�
VXPEHU� SHQGDSDWDQ� XWDPD� EDJL� MXWDDQ�
SHQGXGXN�� 3URYLQVL� 6XPVHO� PHUXSDNDQ�
VHQWUD� SHUNHEXQDQ� NDUHW� UDN\DW� GL�
,QGRQHVLD��3DGD�WDKXQ�������OXDV�DUHDO�NDUHW�
GL� 3URYLQVL� 6XPVHO� PHQFDSDL� ���� MXWD� +D�
GHQJDQ�SURGXNVL�PHQFDSDL�����MXWD�WRQ�GDQ�
UDWD�UDWD� SURGXNWLYLWDV� PHQFDSDL� �����
NJ�+D�WDKXQ� �'LQDV� 3HUNHEXQDQ� >'LVEXQ@�
6XPDWHUD�6HODWDQ���������

3URGXNVL� NDUHW� 3URYLQVL� 6XPVHO�
VHODPD����WDKXQ�WHUDNKLU�PHQXQMXNNDQ�ODMX�
SHUWXPEXKDQ� \DQJ� VDQJDW� SHVDW�� $SDELOD�
SDGD�WDKXQ������HNVSRU�NDUHW�6XPVHO�KDQ\D��
VHNLWDU�����ULEX�WRQ��PDND�SDGD�WDKXQ������
WHODK� PHQFDSDL� �� MXWD� WRQ� �*DEXQJDQ�
3HUXVDKDDQ� .DUHW� ,QGRQHVLD� >*$3.,1'2@��
����� � � 3HQLQJNDWDQ� SURGXNVL � GDQ�
SURGXNWLYLWDV� LQL� PHUXSDNDQ� KDVLO� GDUL�
EHUEDJDL� XSD\D� \DQJ� GLODNXNDQ� ROHK�
SHPHULQWDK� PHODOXL � SUR\HN�SUR\HN�
EHUEDQWXDQ�� NHPLWUDDQ� GHQJDQ� LQVWDQVL�
LQVWDQVL� WHUNDLW� PDXSXQ� VZDGD\D� SHWDQL�
VHQGLUL��6DPSDL�WDKXQ������SHQJHPEDQJDQ�
NDUHW�GL�3URYLQVL�6XPVHO�WHODK�PHQFDSDL����
ULEX�+D� GDQ� DUHDO� SHUHPDMDDQ� DGDODK� ����
ULEX�+D��1DQF\�	�6XSUL\DQWR���������/XDVDQ�
LQL� PHQLQJNDW� PHQMDGL� ���� MXWD� +D� SDGD�
WDKXQ������GHQJDQ�DUHDO�SHUHPDMDDQ������
ULEX� � +D�WDKXQ� GLPDQD� ��� ULEX� +D�
PHUXSDNDQ� SHUHPDMDDQ� GHQJDQ� GDQD� GDUL�
SHPHULQWDK� GDQ� ��� ULEX� +D� PHUXSDNDQ�
SHUHPDMDDQ� VZDGD\D� �%DKULQ�� �������
/ X D V Q \ D � D U H D O � S H U HPD M D D Q � G D Q �
SHQJHPEDQJDQ� NDUHW� LQL� KDUXV� GLGXNXQJ�
ROHK� NHWHUVHGLDDQ� EHQLK� EHUPXWX�� 'DUL�
SURJUDP� SHUHPDMDDQ� WDKXQ� ����������
WHUOLKDW� EDKZD� NHWHUVHGLDDQ� EDKDQ� WDQDP�
XQJJXO� EHOXP� PHQFXNXSL� NHEXWXKDQ�
�%RHUKHQGK\��1DQF\��	�$P\SDOXS\���������

3HQJDGDDQ� EDKDQ� WDQDP� NDUHW�
EHUPXWX� PHUXSDNDQ� IDNWRU� \DQJ� VDQJDW�
SHQWLQJ�� GDQ� PHUXSDNDQ� NHEXWXKDQ� \DQJ�
PHQGHVDN� DJDU� WDUJHW� SURGXNWLYLWDV� \DQJ�
WH ODK � G L W H WDSNDQ� GDSDW � W H UFDSD L � �
3HQJJXQDDQ� EDKDQ� WDQDP� WLGDN� EHUPXWX�
DNDQ� PHQLPEXONDQ� NHUXJLDQ� \DQJ� VDQJDW�

EHVDU� SDGD� DJULELVQLV� NDUHW�� .HUXJLDQ�
WHUVHEXW� DNDQ� GLDODPL� ROHK� SHWDQL� DWDX� �
SHNHEXQ�VHSDQMDQJ�WDKXQ�VDPSDL�WDQDPDQ�
GLUHPDMDNDQ�� 3HQJJXQDDQ� EDKDQ� WDQDP�
NDUHW� WLGDN� EHUPXWX� DNDQ� PHQJKDVLONDQ�
SURGXNVL��������OHELK�UHQGDK�GDUL�SRWHQVL�
WDQDPDQ� \DQJ� EHUDVDO� GDUL� ELELW� GHQJDQ�
PXWX�VWDQGDU��6LDJLDQ��$LGL�'DVOLQ��	�+DGL��
�������

.HELMDNDQ� SHQJHPEDQJDQ� NDUHW� GL�
3URYLQVL� 6XPVHO� PHQJDFX� SDGD� SHGRPDQ�
SH UHPD MDDQ � NDUH W � QDV L RQD O � \DQJ �
PHQJJXQDNDQ� SHQGHNDWDQ� SDUWLVLSDWLI��
6DVDUDQ� DNKLU � DGDODK� SHUFHSDWDQ�
SHUHPDMDDQ� NDUHW� ROHK� SHWDQL� GHQJDQ�
PHQJJXQDNDQ� ELELW � XQJJXO� XQWXN�
PHQ LQJND WNDQ � S URGXN W L Y L W D V � GDQ �
SHQGDSDWDQ� SHWDQL�� 0HPEDLNQ\D� KDUJD�
NDUHW� \DQJ� WHUMDGL� VHMDN� WDKXQ� ����� WXUXW�
PHQGRURQJ�OXDVQ\D�SHQJHPEDQJDQ�NDUHW�GL�
3URYLQVL� 6XPVHO� �*DPEDU� ���� +DO� LQL� WXUXW�
PHQGRURQJ� EHUNHPEDQJQ\D� XVDKD�
SHPELELWDQ�NDUHW��

8VDKD� SHPELELWDQ� WLGDN� VHODPDQ\D�
PHQXQMXNNDQ� NHFHQGHUXQJDQ� \DQJ�
PHQLQJNDW � � .RQGLV L � SDVRNDQ� GDQ�
SHUPLQWDDQ�ELELW�NDUHW�EHUIOXNWXDVL�PHQXUXW�
SHUJHUDNDQ� KDUJD� NDUHW�� 8QWXN�PHPHQXKL�
NHEXWXKDQ� ELELW�� SDVRNDQ� ELELW� NDUHW�
ELDVDQ\D� GLVHGLDNDQ� ROHK� 3XVDW� 3HQHOLWLDQ�
.DUHW��SHQDQJNDU��SHUNHEXQDQ�EHVDU�QHJDUD�
GDQ� VZDVWD�� SDEULN� NDUHW� UHPDK�� GDQ�
SHUXVDKDDQ�+XWDQ�7DQDPDQ�,QGXVWUL��+7,���
6HPHQWDUD�LWX��SHUPLQWDDQ�ELELW�VHODPD�LQL�
EHUDVDO� GDUL� SUR\HN� SHQJHPEDQJDQ� NDUHW�
ROHK� SHPHULQWDK� GDHUDK�� SHWDQL� VZDGD\D��
SHUNHEXQDQ�EHVDU�QHJDUD�GDQ�VZDVWD��VHUWD�
SHUXVDKDDQ�+7,�NDUHW��

%HUGDVDUNDQ� GDWD� GDUL� %DODL�
3HQJDZDVDQ�GDQ�6HUWLILNDVL�%HQLK�7DQDPDQ�
3HUNHEXQDQ� �%36%73�� GLNHWDKXL� EDKZD�
VHODPD�����������SRWHQVL�ELELW�\DQJ�GDSDW�
GLVHGLDNDQ� ROHK� SHQDQJNDU� GL� 6XPVHO�
EHUIOXNWXDVL� �7DEHO� ���� +DO� LQL� GLSHQJDUXKL�
ROHK�SHUPLQWDDQ��SHNHEXQ��3HQDQDPDQ�ROHK�
SHNHEXQ�VDQJDW�GLSHQJDUXKL�ROHK�IOXNWXDVL�
KDUJD�NDUHW�� �.ULVLV�JOREDO�\DQJ�WHUMDGL�SDGD�
WDKXQ������PHQ\HEDENDQ�KDUJD�NDUHW�WXUXQ�
WDMDP� VHKLQJJD� EDQ\DN� SHVDQDQ� EDKDQ�
WDQDP� GLEDWDONDQ�� 6HEDOLNQ\D�� WDKXQ�
����������KDUJD�NDUHW�QDLN�WDMDP��VHKLQJJD�
SHUPLQWDDQ� ELELW� PHQLQJNDW� GDQ� SHNHEXQ�
NHVXOLWDQ�PHPSHUROHK�EDKDQ�WDQDP�NDUHQD�
SURVHV� SURGXNVL� ELELW� PHPHUOXNDQ� ZDNWX�
PLQLPDO�VDWX�WDKXQ��
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.DMLDQ�3URVSHN�%LVQLV�3HPELELWDQ�NDUHW�GL�3URYLQVL�6XPDWHUD�6HODWDQ

8VDKD� SHPELELWDQ� NDUHW� PHPLOLNL�
EHEHUDSD�NHQGDOD�GDODP�SHQJHPEDQJDQQ\D��
GLDQWDUDQ\D� �� ��� EDKDQ� WDQDP� NDUHW� WLGDN�
GDSDW�GLVLPSDQ�DWDX�GLVWRN�ODPD�����SDVRNDQ�
ELELW � R OHK� SHQDQJNDU� GLSHQJDUXKL�
SHUPLQWDDQ� � EDKDQ� WDQDP� ROHK� SDUD�
SHNHEXQ� � DWDX� EHUVLIDW� SHVDQDQ�� GDQ� ���
NDUDNWHULVWLN� LQGXVWUL� SHUEHQLKDQ� NDUHW�
VDQJDW� VSHVLILN� WHUXWDPD� GDODP� KDO�
SHQ\LDSDQ� GDQ� WUDQVSRUWDVL� EDKDQ� WDQDP��
VHUWD� NHWHUVHGLDDQ� ELML� NDUHW� �1DQF\��
/DVPLQLQJVLK��	�6XSULDGL���������

3HUPDVDODKDQ� \DQJ� GLWHPXL� GDODP�
XVDKD�SHPELELWDQ�GDSDW�EHUDVDO�GDUL�SLKDN�
SURGXVHQ� ELELW� WHUXWDPD� GDODP� KDO�
PHPHQXKL�SHUPLQWDDQ�EDKDQ� WDQDP�NDUHW�

ROHK� NRQVXPHQ� \DQJ� VHULQJNDOL� EHUVLIDW�
PHQGDGDN�� 6HODLQ� LWX�� MDGZDO� SHQ\LDSDQ�
ELELW� ELVD� PHOHVHW� NDUHQD� SHQJDUXK� LNOLP��
GD\D� NHFDPEDK� ELML� UHQGDK�� GDQ� NHPDUDX�
SDQMDQJ� VHKLQJJD� ZDNWX� RNXODVL� WHUWXQGD�
DWDX� RNXODVL� JDJDO�� 3HUPDVDODKDQ� \DQJ�
WLPEXO�GDUL�VLVL�NRQVXPHQ�ELELW�GLDQWDUDQ\D�
WHUWXQGDQ\D�SHQ\DOXUDQ�ELELW�NDUHQD�ODKDQ�
XQWXN� SHQDQDPDQ� EHOXP� VLDS� DWDX� ODKDQ�
\DQJ� DNDQ� GLMDGLNDQ� ORNDVL� SHPELELWDQ�
EHUPDVDODK��3HQXQGDDQ�SHQJLULPDQ�EDKDQ�
WDQDP� DNDQ� PHPSHQJDUXKL� PXWX� EDKDQ�
WDQDP�WHUVHEXW��1DQF\�HW�DO�����������

$JDU� XVDKD� SHPELELWDQ� GDSDW�
WXPEXK� GHQJDQ� EDLN�� GLSHUOXNDQ� GDWD�
DNXUDW� PHQJHQDL� NRQGLVL� SDVRNDQ� GDQ�
SHUPLQWDDQ� ELELW� NDUHW�� � 'DWD� PHQJHQDL�

*DPEDU����)OXNWXDVL�KDUJD�NDUHW�����������
)LJXUH����5XEEHU�SULFH�IOXFWXDWLRQ�����������

6XPEHU��6LQJDSRUH�&RPPRGLW\�([FKDQJH�>6,&20@������

�

7DEHO����3HUNHPEDQJDQ�SRWHQVL�ELELW�GL�6XPDWHUD�6HODWDQ�����������
7DEOH����7KH�SRWHQWLDO�GHYHORSPHQW�RI�UXEEHU�SODQWLQJ�PDWHULDO�LQ�6RXWK�6XPDWUD�����������
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�

NRQGLVL�SDVRNDQ�GDQ�SHUPLQWDDQ�ELELW�NDUHW�
LQL�VDQJDW�GLSHUOXNDQ�XQWXN�PHOLKDW�SURVSHN�
ELVQLV�SHPELELWDQ�GL�PDVD�PHQGDWDQJ�

%$+$1�'$1�0(72'(

3HQHOLWLDQ� GLODNVDQDNDQ� GHQJDQ�
PHWRGH� VXUYHL� SDGD� WDKXQ� ������ GL� ORNDVL�
VHQWUD� SHPELELWDQ� NDUHW� GL� 3URYLQVL�
6XPDWHUD� 6HODWDQ� \DLWX� .DEXSDWHQ� 2JDQ�
.RPHULQJ� 8OX� �2.8�� ,QGXN�� .RWD� /XEXN�
/LQJJDX��.RWD�3UDEXPXOLK��.DEXSDWHQ�0XVL�
%DQ\XDVLQ��GDQ�.DEXSDWHQ�%DQ\XDVLQ��'DWD�
\DQJ�GLNXPSXONDQ�PHOLSXWL�GDWD�SULPHU�GDQ�
GDWD� VHNXQGHU�� 'DWD� SULPHU� GLNXPSXONDQ�
GDUL� KDVLO� ZDZDQFDUD� GHQJDQ� SDUD�
SHQDQJNDU�EHQLK�GL�ORNDVL�VHQWUD�SHPELELWDQ�
WHUVHEXW�� 'DWD� VHNXQGHU� GLSHUROHK� GDUL�
'LQDV� 3HUNHEXQDQ� 3URYLQVL� 6XPVHO� GDQ�
%DODL� 3HQJDZDVDQ� 6HUWLILNDVL� %HQLK�
7DQDPDQ�3HUNHEXQDQ��%36%73��

3HQJDPELODQ� VDPSHO� PHQJJXQDNDQ�
PHWRGH� SXUSRVLYH� VDPSOLQJ� GLPDQD�
UHVSRQGHQ� GLSLOLK� GHQJDQ� VHQJDMD� \DLWX�
SHWDQL� SHQDQJNDU� ELELW� NDUHW� \DQJ�
PHPSXQ\DL� 7DQGD� 5HJLVWUDVL� 8VDKD�
3HPELELWDQ� �7583��� 3HWDQL� SHQDQJNDU�
GLNHORPSRNNDQ� EHUGDVDUNDQ� VNDOD� XVDKD�
SHPELELWDQ�\DQJ�GLNHOROD�VHEDJDL�EHULNXW�

��.HORPSRN�SHQDQJNDU�NHFLO��
SURGXNVL� 2NXODVL� 0DWD� 7LGXU� �207��
�������� EXDK� GDQ� SURGXNVL� SRO\EDJ�
��������EXDK

��.HORPSRN�SHQDQJNDU�EHVDU��
SURGXNVL� 2NXODVL� 0DWD� 7LGXU� �207��
!�������� EXDK� GDQ� SURGXNVL� SRO\EDJ�
!�������EXDK

'DWD� XQWXN� NHORPSRN� SHQDQJNDU�
NHFLO� GLNXPSXONDQ� GDUL� OLPD� SHQDQJNDU� GL�
.DEXSDWHQ�%DQ\XDVLQ�GDQ�VDWX�SHQDQJNDU�
GL� .DEXSDWHQ�0XVL� %DQ\XDVLQ�� 6HPHQWDUD�
GDWD� XQWXN� NHORPSRN� SHQDQJNDU� EHVDU�
GLNXPSXONDQ� GDUL � VHPELODQ� EHODV�
SHQDQJNDU� \DQJ� WHUVHEDU� GL� .DEXSDWHQ�
%DQ\XDVLQ� ��� RUDQJ��� .DEXSDWHQ� 0XVL�
%DQ\XDVLQ����RUDQJ���.RWD�/XEXN�/LQJJDX����
RUDQJ��� GDQ� .RWD� 3UDEXPXOLK� ��� RUDQJ���
3HQJXPSXODQ� GDWD� GLODNXNDQ� GHQJDQ�
PHZDZDQFDUDL� UHVSRQGHQ� VHFDUD� ODQJVXQJ�
G HQJDQ � PHQJJXQDNDQ � NXH V L RQ H U �
WHUVWUXNWXU�� %HEHUDSD� DVSHN� \DQJ� GLDPDWL�
PHOLSXWL��

�� 3HUNHPEDQJDQ� SURGXNVL� EDKDQ� WDQDP�
NDUHW� XQJJXO� VHODPD� �� WDKXQ� WHUDNKLU�
�ODEHO�GDQ�QRQ�ODEHO�

�� -HQLV� EDKDQ� WDQDP� \DQJ� GLKDVLONDQ�
�207�GDQ�SRO\EDJ�

�� 3HQJDODPDQ�VHEDJDL�SHQDQJNDU

�� 'LVWULEXVL� EDKDQ� WDQDP� �GDHUDK�
SHPDVDUDQ�ELELW�

�� +DUJD�MXDO�EDKDQ�WDQDP��,'5�

�� 6LVWHP�SHPDVDUDQ�EDKDQ�WDQDP�

�� .RQVXPHQ� EDKDQ� WDQDP� �SHURUDQJDQ�
GDQ�SUR\HN�

+$6,/��'$1�3(0%$+$6$1

3RWHQVL� 3DVRNDQ�%LELW� .DUHW� GL� 3URYLQVL�

6XPDWHUD�6HODWDQ

6XPDWHUD� 6HODWDQ� PHUXSDNDQ�
GDHUDK� VHQWUD� SHPELELWDQ� WHUEHVDU� GL�
,QGRQHVLD��3DGD�NHJLDWDQ�SHQHOLWLDQ�LQL�GDWD�
SRWHQVL� SDVRNDQ� ELELW� NDUHW� GLNXPSXONDQ�
GDUL� EHEHUDSD� VXPEHU� \DLWX� GDUL� 'LQDV�
3HUNHEXQDQ�� SHQDQJNDU�� GDQ� %DODL�
3HQHOLWLDQ� 6HPEDZD�� %DODL� 3HQHOLWLDQ�
6HPEDZD� VHEDJDL� VDODK� VDWX� OHPEDJD�
SHQH O L W L DQ � \DQJ � EH USH UDQ � GD O DP�
PHQ\HGLDNDQ� ELELW� NDUHW� EDJL� NRQVXPHQ�
ELELW��

��3RWHQVL� 3DVRNDQ� %LELW� %DODL� 3HQHOLWLDQ�
6HPEDZD

6DODK� VDWX� WXJDV� %DODL� 3HQHOLWLDQ�
6HPEDZD� DGDODK� PHQ\HGLDNDQ� EDKDQ�
WDQDP� NORQ� DQMXUDQ� WHUEDUX� EDJL� SDUD�
SHQJJXQD�� 'DWD� \DQJ� GLNXPSXONDQ� GDUL�
%DODL� 3HQHOLWLDQ� 6HPEDZD� PHQXQMXNNDQ�
EDKZD� VHODPD� SHULRGH� ����������� %DODL�
3HQHOLWLDQ�6HPEDZD�PHQ\DOXUNDQ�ELELW�����
ULEX�VDPSDL�����MXWD�ELELW������ELELW�SRO\EDJ�
GDQ� ���� VWXP� PDWD� WLGXU��� %HUGDVDUNDQ�
MHQLV� NORQQ\D�� EDKDQ� WDQDP� GDUL� %DODL�
3HQHOLWLDQ� 6HPEDZD� VDQJDW� EHUDJDP�� GL�
DQWDUDQ\D�3%������%30�����55,&������,55�
VHUL������3%������3%������3%������%30������
%30������ 35������ 35������ 35������55,0�
�����$9526�������*7����55,0������ � GDQ�
55,0������%DODL�3HQHOLWLDQ�6HPEDZD��������



���

%D O D L � 3 H Q H O L W L D Q � 6 HPE DZD �
PHPSURGXNVL� ELELW � VHVXDL� GHQJDQ�
SHUPLQWDDQ�NRQVXPHQ��3URGXNVL�ELELW�WDKXQ�
����� PHQLQJNDW� SHVDW� NDUHQD� WLQJJLQ\D�
SHUPLQWDDQ� ELELW� WDKXQ� ���������� DNLEDW�
PHQLQJNDWQ\D�KDUJD�NDUHW�VDPSDL�OHELK�GDUL�
86'���SHU�NJ�6,5������

6HEDJLDQ�EHVDU�ELELW�\DQJ�GLKDVLONDQ�
ROHK� %DODL� 3HQHOLWLDQ� 6HPEDZD� GLVDOXUNDQ�
NHSDGD�SHWDQL�GDQ�SHUNHEXQDQ�EHVDU��7DEHO�
����'DUL�7DEHO���WHUOLKDW�EDKZD�SHUPLQWDDQ�
ELELW�SRO\EDJ�ROHK�SHWDQL�SDGD�WDKXQ������

PHQJDODPL� SHQLQJNDWDQ� VHEHVDU� ����
GLEDQGLQJNDQ� GHQJDQ� SHUPLQWDDQ� SDGD�
WDKXQ�������6HEDOLNQ\D��XQWXN�SHUNHEXQDQ�
EHVDU� SHUPLQWDDQ� EDKDQ� WDQDP� SRO\EDJ�
PHQJDODPL� SHQXUXQDQ� VHEHVDU� ����
GLEDQGLQJNDQ� WDKXQ� ������ 6HODQMXWQ\D�
XQWXN�EDKDQ�WDQDP�207��SHUPLQWDDQ�GDUL�
SHWDQL� SDGD� WDKXQ� ����� PHQJDODPL�
SHQXUXQDQ� VHEHVDU� ���� GLEDQGLQJNDQ�
WDKXQ� ������ 1DPXQ� SHUPLQWDDQ� GDUL�
SHUNHEXQDQ�EHVDU�SDGD�WDKXQ������MXVWUX�
PHQJDODPL� SHQLQJNDWDQ� VHEHVDU� �����
GLEDQGLQJNDQ� WDKXQ� ������ +DO� LQL�

.DMLDQ�3URVSHN�%LVQLV�3HPELELWDQ�NDUHW�GL�3URYLQVL�6XPDWHUD�6HODWDQ

7DEHO� ��� 3HUNHPEDQJDQ� MXPODK� ELELW� \DQJ� GLVDOXUNDQ� GDUL� %DODL� 3HQHOLWLDQ� 6HPEDZD�� � � � � � �
���������

7DEOH����� 7KH� IOXFWXDWLRQ� RI� UXEEHU� SODQWLQJ� PDWHULDO� WKDW� ZDV� GLVWULEXWHG� E\� 6HPEDZD�
5HVHDUFK�&HQWUH�����������

7DKXQ�

<HDU�

-XPODK�

ELELW�

SRO\EDJ�

\DQJ�

GLVDOXUNDQ�

1XPEHU� RI�

SRO\EDJ�

GLVWULEXWHG�

.RQVXPHQ�

&RQVXPHU�
-XPODK�

ELELW�207�

\DQJ�

GLVDOXUNDQ �

1XPEHU�RI�

EXGGHG�

VWXPS�

GLVWULEXWHG�

.RQVXPHQ �

&RQVXPHU � 7RWDO�ELELW�

\DQJ�

GLVDOXUNDQ �

7RWDO�

SODQWLQJ�

PDWHULDO�

GLVWULEXWHG �

3HWDQL�

6PDOOKROGHUV�

����

3HUNHEXQDQ�

%HVDU�

(VWDWH�

����

3HWDQL �

6PDOOKROGHUV

��� �

3HUNHEXQDQ�

%HVDU �

(VWDWHV �

��� �

����� �������� ��� ��� ������� � �� � �� � ������� �
����� �������� ��� ��� ������� � �� � �� � ������� �
����� �������� ��� ��� ������� � �� � �� � ��������� �
����� �������� ��� ��� ��������� � �� � �� � ��������� �

�
.HWHUDQJDQ��GDWD�GLRODK�GDUL�/DSRUDQ�.RPHUVLDOLVDVL�+DVLO�3HQHOLWLDQ��.+3���%DODL�3HQHOLWLDQ�6HPEDZD�����������
5HPDNV�� ���GDWD�ZHUH�DQDO\]HG�IURP�WKH�UHSRUW�RI�FRPPHUFLDOL]DWLRQ�RI�UHVHDUFK�UHVXOW�RI�6HPEDZD�5HVHDUFK�&HQWUH��

����������
6XPEHU��6RXUFH���%DODL�3HQHOLWLDQ�6HPEDZD������

PHQXQMXNNDQ� EDKZD� VDDW� LQL� SHWDQL� OHELK�
WHUWDULN� XQWXN� PHQDQDP� ELELW� SRO\EDJ�
GLEDQGLQJNDQ� GHQJDQ�207� NDUHQD� WLQJNDW�
NHPDWLDQ� ELELW� SRO\EDJ� GL� ODSDQJDQ� OHELK�
UHQGDK� GLEDQGLQJNDQ� GHQJDQ� ELELW� 207��
3HUNHEXQDQ� EHVDU� FHQGHUXQJ� XQWXN�
PHPEHOL� 207� NDUHQD� ORNDVL� \DQJ� FXNXS�
MDXK� �.DOLPDQWDQ� GDQ� 6XODZHVL�� VHKLQJJD�
PHPXGDKNDQ� GDODP� SHQJDQJNXWDQ� GDQ�
ELD\D�OHELK�PXUDK�

��3RWHQVL�3DVRNDQ�%LELW�3HQDQJNDU

8QWXN� PHPHQXKL� SHUPLQWDDQ� ELELW�
\DQJ�GDWDQJ�GDUL�SHWDQL�VZDGD\D�GDQ�SUR\HN�
SHPHULQWDK�� SHUDQ� VHUWD� SHQDQJNDU� ELELW�
VDQJDW� GLSHUOXNDQ�� %HUNHPEDQJQ\D� XVDKD�
SHPELELWDQ�ROHK�SHQDQJNDU�EDLN�VNDOD�EHVDU�
PDXSXQ�VNDOD�NHFLO�VDQJDW�GLSHQJDUXKL�ROHK�
SHUPLQWDDQ� ELELW� GDUL� SHWDQL� GDQ� SUR\HN�
SHPHULQWDK��

3HQDQJNDU�ELELW�GL�3URYLQVL�6XPDWHUD�
6HODWDQ� EHUNHPEDQJ� NDUHQD� WLQJNDW�
NHVDGDUDQ� SHWDQL� XQWXN� PHQDQDP� ELELW�
XQJJXO� PHQLQJNDW� VHLULQJ� GHQJDQ� SUR\HN�
SUR\HN� SHQJHPEDQJDQ� NDUHW � R OHK�
SHPHULQWDK� GDQ� MXJD� PHQLQJNDWQ\D�
NHPDPSXDQ�SHWDQL�XQWXN�PHQJDGRSVL�ELELW�
XQJJXO��.HEHUKDVLODQ�SUR\HN�SHQJHPEDQJDQ�
NDUHW� WHUGDKXOX� VHSHUWL� 65'3�33.5�� 3,5��
SUR\HN�SDUVLDO��$3%'�$3%1���SURJUDP�&65��
DGDQ\D�NHEXQ�SHUFRQWRKDQ�\DQJ�GLEDQJXQ�
GL�ORNDVL�SHWDQL�VHUWD�WLQJJLQ\D�KDUJD�NDUHW�
GHZDVD� LQL�� WHODK� PHQLQJNDWNDQ� PLQDW�
PDV\DUDNDW�XQWXN�PHQDQDP�EDKDQ�WDQDP�
RNXODVL�� �$SDELOD�SDGD�VHNLWDU�WDKXQ������
WLQJNDW� DGRSVL� EDKDQ� WDQDP� XQJJXO� ROHK�
SHWDQL� NDUHW� GL� 6XPVHO�KDQ\D� VHNLWDU� ����
�6XSULDGL�HW�DO����������KDVLO�SHQHOLWLDQ�WDKXQ�
����� \DQJ� GLODNXNDQ� SDGD� ��� GHVD� GL�
6XPVHO�PHQXQMXNNDQ�EDKZD�WLQJNDW�DGRSVL�
EDKDQ� WDQDP� XQJJXO� WHODK� PHQLQJNDW�
PHQMDGL� ���� �6\DULID�� $JXVWLQD�� 1DQF\�� 	�
6XSULDGL���������



���

$JXVWLQD��6\DULID��GDQ�1DQF\

'L� 6XPVHO�� SDGD� WDKXQ� �����
WHUGDSDW� ���� SHQDQJNDU� \DQJ� PHPLOLNL�
7583�� 1DPXQ� WDKXQ� ����� MXPODK�
SHQDQJNDU� WXUXQ� PHQMDGL� KDQ\D� ���
SHQDQJNDU� �1DQF\� HW� DO��� ������� .HPXGLDQ�
SDGD�WDKXQ������MXPODK�LQL�KDQ\D�WLQJJDO����
SHQDQJNDU� GHQJDQ� MXPODK� SRWHQVL� ELELW�
EHUGDVDUNDQ� 7583� KDPSLU� PHQFDSDL� �����
MXWD� ELELW�� 'DUL� VHMXPODK� SRWHQVL� WHUVHEXW��
MXPODK�ELELW�\DQJ�GLVHUWLILNDVL�ROHK�%36%73�
6XPVHO� SDGD� WDKXQ� ����� EHUMXPODK� �����
MXWD� ELELW� VHGDQJNDQ� MXPODK� ELML� \DQJ�
GLVHUWLILNDVL� SDGD� WDKXQ� ����� EHUMXPODK�
�����MXWD�EXWLU��/XDV�SHQJHPEDQJDQ�HQWUHV�
GDUL� WDKXQ� ����� VDPSDL� WDKXQ� �����
PHQFDSDL� ���� ULEX� WHJDNDQ� GHQJDQ� MHQLV�
NORQ� DQWDUD� ODLQ� 3%� ���� ��������� ,55� ���
�������,55��������������55,&��������������
%30� ��� ��������� *7� �� ��������� 35� ����
��������� 35� ���� ��������� GDQ� 55,0� ����
�������� �%36%73�� ������� (QWUHV� \DQJ�
GLWDQDP� ROHK� SHQDQJNDU� ELDVDQ\D� EHUDVDO�
GDUL�%DODL�3HQHOLWLDQ�6HPEDZD�DWDX�EDQWXDQ�
GDUL� 'LQDV� 3HUNHEXQDQ� EDLN� GL� WLQJNDW�
3URYLQVL�PDXSXQ�GL�WLQJNDW�.DEXSDWHQ��

'DUL�KDVLO�VXUYHL�\DQJ�GLODNXNDQ�GL�
WLQJNDW� SHQDQJNDU� GLNHWDKXL� VDDW� LQL��
EHEHUDSD� SHQDQJNDU � VXGDK� W LGDN�
PHPSHUSDQMDQJ�7583�GHQJDQ�DODVDQ�EDKZD�
SDGD�WDKXQ������WHUMDGL�SHQXUXQDQ�KDUJD�
NDUHW� \DQJ� VDQJDW� VLJQLILNDQ� VHKLQJJD�
PHUHND� NHKLODQJDQ� SHPEHOL� WHUXWDPD�
SHUPLQWDDQ� GDUL� SHWDQL� \DQJ� WXUXQ� WDMDP��
+DO� LQL� PHQ\HEDENDQ� PHUHND� WLGDN� ODJL�
PHQJXVDKDNDQ�SHPELELWDQ�NDUHW�GDQ�WLGDN�
PHPSHUSDQMDQJ� 7583� � .DEXSDWHQ�
%DQ\XDVLQ� PHUXSDNDQ� NDEXSDWHQ� VHQWUD�
SHPELELWDQ�NDUHW� GHQJDQ�SRWHQVL� SURGXNVL�
ELELW�PHQFDSDL�����GDUL�WRWDO�SRWHQVL�\DQJ�
GLPLOLNL�6XPVHO������MXWD�ELELW���6HODQMXWQ\D�
.RWD� /XEXN� /LQJJDX� GHQJDQ� SRWHQVL�
SURGXNVL�ELELW�VHNLWDU�����GDUL�WRWDO�SRWHQVL�
\DQJ� DGD� ����� MXWD� ELELW��� NHPXGLDQ� .RWD�
3UDEXPXOLK�� NRWD� 3DOHPEDQJ�� GDQ�
.DEXSDWHQ�0XVL�%DQ\XDVLQ�PDVLQJ�PDVLQJ�
���������MXWD�ELELW�����������MXWD�ELELW���GDQ�
��������ULEX�ELELW��GDUL�WRWDO�SRWHQVL�ELELW�GL�
3URYLQVL�6XPVHO���

3URVHV�SURGXNVL�EDKDQ�WDQDP�NDUHW�
GLSHQJDUXKL� ROHK� NHWHUVHGLDDQ� ELML� XQWXN�
EDWDQJ� EDZDK� GDQ� NHEXQ� HQWUHV� VHEDJDL�
VXPEHU�PDWD�SDGD�SURVHV�RNXODVL��6HEDJDL�
VXPEHU� ELML� EDWDQJ� EDZDK�� SHQDQJNDU�
PHQJJXQDNDQ� GXD� VXPEHU� ELML�� \DLWX� ELML�
GDUL�6XPDWHUD�8WDUD�\DQJ�PXVLPQ\D�SDGD�

EXODQ� 2NWREHU�'HVHPEHU� GDQ� ELML� GDUL�
6XPDWHUD�6HODWDQ�SDGD�EXODQ�)HEUXDUL�0HL��
'DUL� KDVLO� VXUYHL� GL� WLQJNDW� SHQDQJNDU�
GLNHWDKXL�EDKZD�VHEDQ\DN�����SHQDQJNDU�
PHQJJXQDNDQ� ELML� EDWDQJ� EDZDK� \DQJ�
EHUDVDO� GDUL� 6XPDWHUD� 6HODWDQ� VDMD��
VHEDQ\DN����SHQDQJNDU�PHQJJXQDNDQ�ELML�
EDWDQJ�EDZDK�\DQJ�EHUDVDO�GDUL�6XPDWHUD�
8WDUD� VDMD�� VHGDQJNDQ� VLVDQ\D� VHEDQ\DN�
���� PHQJJXQDNDQ� GXD� VXPEHU� ELML� \DLWX�
GDUL�6XPDWHUD�6HODWDQ�GDQ�6XPDWHUD�8WDUD��

%HUGDVDUNDQ� VNDOD� XVDKDQ\D��
SHQDQJNDU� ELELW� GLNHORPSRNNDQ� PHQMDGL�
SHQDQJNDU� NHFLO� GDQ� SHQDQJNDU� EHVDU��
.ULWHULD� VHEDJDL� SHQDQJNDU� NHFLO� DSDELOD�
GDODP�SURGXNVL�ELELWQ\D�NXUDQJ�GDUL����ULEX�
VWXP�DWDX�SRO\EDJ��GDQ�GDODP�NHJLDWDQQ\D�
ELDVDQ\D� GLNHUMDNDQ� ROHK� WHQDJD� NHOXDUJD��
3 H Q D Q J N D U � E H V D U � D G D O D K � \ D Q J �
PHQJXVDKDNDQ� ELELW� GDODP� VNDOD� OXDV�
GHQJDQ�WHQDJD�NHUMD�\DQJ�OHELK�EDQ\DN��GDQ�
WHODK�PHPLOLNL� SHUXVDKDDQ� \DQJ� EHUEDGDQ�
KXNXP�� VHKLQJJD� GDSDW� PHQJLNXWL� SURVHV�
WHQGHU� ELELW� \DQJ� GLDGDNDQ� SHPHULQWDK�
PDXSXQ� SHUXVDKDDQ� VZDVWD�� 3HQDQJNDU�
VNDOD�EHVDU�MXJD�ELVD�WHUGLUL�DWDV�EHEHUDSD�
NHORPSRN�\DQJ�EHUDQJJRWD�������SHQDQJNDU�
NHFLO�

+DVLO�NHJLDWDQ�\DQJ�GLODNXNDQ�SDGD�
���SHQDQJNDU�VNDOD�EHVDU�GDQ���SHQDQJNDU�
VNDOD�NHFLO�\DQJ�WHUGDSDW�GL�EHEHUDSD�VHQWUD�
S HPE L E L W D Q � G L � 3 U R Y L Q V L � 6 XPV H O �
PHQXQMXNNDQ� EDKZD� SURGXNVL� ELELW� \DQJ�
GLKDVLONDQ�SHQDQJNDU�GDUL�WDKXQ�����������
FHQGHUXQJ�PHQJDODPL�SHQLQJNDWDQ��+DO�LQL�
GLVHEDENDQ� SHQDQJNDU� VHODOX� PHODNXNDQ�
SHUOXDVDQ� NHEXQ� ELELW� EDWDQJ� EDZDK� GDQ�
NHEXQ� HQWUHV�� .RQGLVL� NHEXQ� HQWUHV� GDQ�
NHEXQ � ED WDQJ � EDZDK � SHQDQJND U �
GLWDPSLONDQ�SDGD�*DPEDU���

3DUD�SHQDQJNDU� GL� 6XPVHO� DZDOQ\D�
PHPEXDW�SHPELELWDQ�GDODP�VNDOD�NHFLO��GDQ�
EHEHUDSD�GL�DQWDUDQ\D�PHQMDGL�EHVDU�\DQJ�
NHPXGLDQ� PHPEHQWXN� SHUXVDKDDQ�
EHUEDGDQ�KXNXP��37�DWDX�&9���DJDU�GDSDW�
PHQMDGL� SHPDVRN� ELELW� XQWXN� SUR\HN�
SHPHULQWDK�� 3HQJDODPDQ� PHQJHOROD� XVDKD�
SHPELELWDQ� EHUNLVDU� DQWDUD� ����� WDKXQ�
GHQJDQ�UDWD�UDWD�VHODPD����WDKXQ��'DWD�LQL�
PHQXQMXNNDQ� EDKZD� PDVLQJ�PDVLQJ�
SHQDQJNDU�PHPLOLNL�SHQJDODPDQ�PHQJHOROD�
NHEXQ� SHPELELWDQ� UHODWLI� ODPD� GDQ� PDVLK�
EHUODQJVXQJ�VDPSDL�VDDW�LQL��



���

'DUL� KDVLO� VXUYHL� GLNHWDKXL� EDKZD�
SHQDQJNDU�PDVLK�DNDQ�PHODQMXWNDQ�XVDKD�
SHPELELWDQ�PHVNLSXQ� KDUJD� NDUHW� VDDW� LQL�
VHGDQJ� PHQJDODPL� SHQXUXQDQ�� 3DUD�
SHQDQJNDU�RSWLPLV�EDKZD�XVDKD�SHPELELWDQ�
PDVLK� PHPLOLNL� SURVSHN� VDPSDL� EHEHUDSD�
WDKXQ� NH� GHSDQ�� 0HQXUXW� SHQDQJNDU�
SHUPLQWDDQ� ELELW� PDVLK� DNDQ� DGD� NDUHQD�
NDUHW�PHUXSDNDQ�NRPRGLWL�XWDPD�GL�3URYLQVL�
6XPVHO�� 6HODLQ� LWX� PHUHND� MXJD� WHODK�
PHQ\DWX� GHQJDQ� XVDKD� SHPELELWDQ�
VHKLQJJD� VXOLW� EDJL� PHUHND� XQWXN�
EHUNHFLPSXQJ�GDODP�XVDKD�\DQJ�ODLQ��

��3RWHQVL�3HUPLQWDDQ�%LELW�.DUHW�GL�3URYLQVL�
6XPDWHUD�6HODWDQ�

3HUPLQWDDQ�ELELW�NDUHW�EHUXSD�VWXP�
DWDX� RNXODVL� � PDWD� WLGXU� GDQ� SRO\EDJ�
ELDVDQ\D� EHUDVDO� GDUL� SHWDQL� VZDGD\D��
SHUXVDKDDQ� SHUNHEXQDQ�� GDQ� SUR\HN�
SHPHULQWDK�� %HUGDVDUNDQ� GDWD� 'LQDV�
3HUNHEXQDQ� 3URYLQVL� 6XPDWHUD� 6HODWDQ�
�������GLNHWDKXL�EDKZD�WDUJHW�SHUHPDMDDQ�GL�
6XPDWHUD�6HODWDQ�DGDODK����ULEX�+D�WDKXQ�
GLPDQD����ULEX�+D�PHUXSDNDQ�SHUHPDMDDQ�
PHODOXL�SUR\HN�SHPHULQWDK�GDQ����ULEX�+D�
ODJL�PHUXSDNDQ�SHUHPDMDDQ�\DQJ�GLODNXNDQ�
SHWDQL� VZDGD\D�� 'DUL� WRWDO� OXDVDQ�
SHUHPDMDDQ� \DQJ� GLGDQDL� ROHK� SUR\HN�
SHPHULQWDK�� VHOXDV� ������� +D�WDKXQ�
GLGDQDL� GHQJDQ� $3%1�� ������� +D�WDKXQ�
GLGDQDL� GHQJDQ� $3%'� ,�� GDQ� �������
+D�WDKXQ�GLGDQDL�GHQJDQ�$3%'�,,��'DUL�GDWD�
WHUVHEXW�GLNHWDKXL�EDKZD�PDVLK�DGD��������
+D�WDKXQ�\DQJ�EHOXP�GLUHPDMDNDQ��%DKULQ��
������� -LND� GLDVXPVLNDQ� NHEXWXKDQ� ELELW�
SHU�+D�VHEDQ\DN�����SRO\EDJ��PDND�XQWXN�

SHUHPDMDDQ� \DQJ� GLGDQDL� ROHK� SUR\HN�
SHPHU LQ WDK � G L � 6XPDWHUD � 6H OD WDQ �
GLEXWXKNDQ�VHNLWDU�����MXWD�ELELW�SHU�WDKXQ��
-XPODK�LQL�EHOXP�WHUPDVXN�NHEXWXKDQ�ELELW�
XQWXN�SHWDQL�VZDGD\D��

3HUPLQWDDQ� ELEL W � G L � W LQJNDW �
SHQDQJNDU�XPXPQ\D�EHUXSD�EDKDQ�WDQDP�
SRO\EDJ�� 6HSDQMDQJ� WDKXQ� �����������
SRWHQVL� ELELW� \DQJ� WHUVHGLD� GL� WLQJNDW�
SHQDQJNDU�EHUNLVDU�DQWDUD�����²����MXWD��'DUL�
VHMXPODK�SRWHQVL�WHUVHEXW��GDSDW�GLVDOXUNDQ�
ELELW� VHEDQ\DN� ��� �� ����� +DO� LQL�
PHQXQMXNNDQ� EDKZD� UDWD�UDWD� ELELW� \DQJ�
GLKDVLONDQ�ROHK�SHQDQJNDU�KDPSLU�WHUVDOXU�
VHPXDQ\D�� 'DWD� \DQJ� GLSHUROHK� GDUL�
SHQDQJNDU� GLNHWDKXL� EDKZD� SDGD� WDKXQ�
����� WHUGDSDW� NHNXUDQJDQ� ELELW� GLPDQD�
M XP O DK � S H UP L Q W D DQ � O H E L K � E H V D U �
GLEDQGLQJNDQ�SURGXNVL�GL�WLQJNDW�SHQDQJNDU�
NDUHQD� ORQMDNDQ� SHUPLQWDDQ� \DQJ� FXNXS�
EHVDU�� 3HUPLQWDDQ� ELELW�SRO\EDJ� GL� WLQJNDW�
SHQDQJNDU� UDWD�UDWD� ����� VHGDQJNDQ�
SHUPLQWDDQ� ELELW� 207� KDQ\D� VHNLWDU� ����
3HQDPSLODQ�ELELW�\DQJ�GLKDVLONDQ�SHQDQJNDU�
GLWDPSLONDQ�SDGD�*DPEDU���

8QWXN� SHQDQJNDU� VNDOD� NHFLO��
SHUPLQWDDQ� ELELW� VHOXUXKQ\D� EHUDVDO� GDUL�
SHWDQL � VZDGD\D� VHGDQJNDQ� XQWXN�
SHQDQJNDU�VNDOD�EHVDU�SHUPLQWDDQ�EHUDVDO�
GDUL� SHWDQL� VZDGD\D�� SUR\HN� SHPHULQWDK��
SHUXVDKDDQ� SHUNHEXQDQ�� GDQ� GDUL�
SHUXVDKDDQ� +7,�� 6HFDUD� NHVHOXUXKDQ��
SHQXUXQDQ�KDUJD�NDUHW�WLGDN�PHPSHQJDUXKL�
SHUPLQWDDQ�ELELW�GL�WLQJNDW�SHQDQJNDU�VNDOD�
EHVDU� NDUHQD� PHUHND� PDVLK� PHPLOLNL�
SHUPLQWDDQ� WHUXWDPD� GDUL � SUR\HN�

.DMLDQ�3URVSHN�%LVQLV�3HPELELWDQ�NDUHW�GL�3URYLQVL�6XPDWHUD�6HODWDQ

*DPEDU����3HQDPSLODQ�NHEXQ�EDWDQJ�EDZDK�GDQ�NHEXQ�HQWUHV�GL�WLQJNDW�SHQDQJNDU
)LJXUH���� 3HUIRUPDQFH�RI�URRWVWRFN�DQG�EXGZRRG�JDUGHQV�DW�WKH�QXUVHU\�JURZHU
V�OHYHO
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SHPHULQWDK� GDQ� SHUNHEXQDQ� VZDVWD��
1DPXQ�� XQWXN� SHQDQJNDU� VNDOD� NHFLO��
SHQXUXQDQ�KDUJD�NDUHW�\DQJ�WHUMDGL�VDDW�LQL�
VDQJDW� EHUSHQJDUXK� WHUKDGDS� SHUPLQWDDQ�
ELELW�� %HEHUDSD� SHQDQJNDU� VNDOD� NHFLO�
VHSHUWL� GL� GDHUDK� /XEXN� /LQJJDX� GDQ�
3UDEXPXOLK�WLGDN�ODJL�PHQJXVDKDNDQ�ELELW�
NDUHQD�WLGDN�DGDQ\D�SHPEHOL��

3HUPLQWDDQ�ELELW�ROHK�SHWDQL�DNLEDW�
PHQXUXQQ\D�KDUJD�NDUHW�VDQJDW�VLJQLILNDQ�
EDLN�GL�WLQJNDW�SHQDQJNDU�NHFLO�PDXSXQ�GL�
WLQJNDW�SHQDQJNDU�EHVDU��'DUL�KDVLO� VXUYHL�
GLNHWDKXL�EDKZD�NRPSRVLVL�SHUPLQWDDQ�ELELW�
GDUL�SHWDQL��SUR\HN�SHPHULQWDK��SHUNHEXQDQ�
VZDVWD�SDGD�SHQDQJNDU�EHVDU�XQWXN�SHULRGH�
���������� �NRQGLVL� KDUJD� NDUHW� WLQJJL��
DGDODK�������SHUPLQWDDQ�GDUL�SHWDQL��������
SHUPLQWDDQ� GDUL� SUR\HN�� GDQ� �����
SHUPLQWDDQ� GDUL� SHUXVDKDDQ� SHUNHEXQDQ��
6HPHQWDUD� LWX�� XQWXN� SHULRGH� ����������
SDGD�VDDW�KDUJD�NDUHW�UHQGDK�DGDODK������
SHUPLQWDDQ�GDUL�SHWDQL��������SHUPLQWDDQ�
GDUL� SUR\HN�� GDQ� ����� SHUPLQWDDQ� GDUL�
SHUNHEXQDQ�VZDVWD��8QWXN�SHQDQJNDU�VNDOD�
NHFLO�� SHUPLQWDDQ� ELELW� GDUL� SHWDQL� SDGD�
WDKXQ� ���������� PHQXUXQ� PHQMDGL� ����
GLEDQGLQJNDQ�SDGD�VDDW�NRQGLVL�KDUJD�NDUHW�
WLQJJL� SDGD� WDKXQ� ����������� .RPSRVLVL�
SHUPLQWDDQ� GL� WLQJNDW� SHQDQJNDU� SDGD�
NRQGLVL�KDUJD�NDUHW� WLQJJL�GDQ�KDUJD�NDUHW�
UHQGDK�GLWDPSLONDQ�SDGD�7DEHO����

5DQWDL�3HPDVDUDQ�%LELW�.DUHW�

'DUL�KDVLO�NHJLDWDQ�VXUYHL�GLNHWDKXL�
EDKZD�DGD�EHEHUDSD�SROD�UDQWDL�SHPDVDUDQ�
ELELW� NDUHW� \DQJ� EHUNHPEDQJ� �*DPEDU� ���
\DLWX�

D�� 3HQDQJNDU�NHFLO� ODQJVXQJ�PHQMXDO�ELELW�
NDUHW�NHSDGD�SHWDQL�VZDGD\D

E�� 3HQDQJNDU�EHVDU�ODQJVXQJ�PHQMXDO�ELELW�
NDUHW�NHSDGD�SHWDQL�VZDGD\D

F�� 3HQDQJNDU� EHVDU� PHQJLNXWL� WHQGHU�
SUR\HN� SHPHULQWDK�� NHPXGLDQ� ELELW�
GLVDOXUNDQ� NHSDGD� SHWDQL� SUR\HN�
SHPHULQWDK

G�� .RQWUDNWRU� DWDX� RUDQJ� \DQJ� PHPLOLNL�
PRGDO�EHVDU�DWDX�EDGDQ�XVDKD�\DQJ�LNXW�
WHQGHU� SDGD� SUR\HN� SHPHULQWDK��
NHPXGLDQ� SHQDQJNDU� EHVDU� VHEDJDL�
SHQMDPLQ� SDVRNDQ� EDJL� NRQWUDNWRU��
6HODQMXWQ\D�ELELW�GDUL�SHQDQJNDU�EHVDU�
GLVDOXUNDQ� NHSDGD� SHWDQL� SUR\HN�
SHPHULQWDK�

� 'DHUDK� SHPDVDUDQ� ELELW� PHOLSXWL�
ZLOD\DK� 3URYLQVL� 6XPDWHUD� 6HODWDQ� �������
3URYLQVL� -DPEL� ������� VHUWD� ZLOD\DK� OXDU�
3URYLQVL � 6XPDWHUD� 6HODWDQ� ������ �
3HPDVDUDQ� ELELW� XQWXN� ZLOD\DK� 3URYLQVL�
6XPDWHUD�6HODWDQ�PHOLSXWL�.DEXSDWHQ�0XVL�
%DQ\XDVLQ� �������.DEXSDWHQ�2.,� ���������
.DEXSDWHQ� 2.8� 7LPXU� �������� .DEXSDWHQ�
0XDUD�(QLP���������.DEXSDWHQ�0XVL�5DZDV�
��������/DKDW���������2JDQ�,OLU���������/XEXN�
/LQJJDX���������%DQ\XDVLQ���������3URYLQVL�
6XPVHO� �������� 3UDEXPXOLK� �������� 2.8�
6HODWDQ� �������� 3DJDU� $ODP� �������� (PSDW�
/DZDQJ���������GDQ�.DEXSDWHQ�2.8�,QGXN�
�������� 8QWXN� ZLOD\DK� OXDU� 3URYLQVL�
6XPDWHUD�6HODWDQ��GDHUDK�SHPDVDUDQ�ELELW�
PHOLSXWL� 3URYLQVL� 5LDX� ��������� %DQJND�
%HOLWXQJ� ���������6XPDWHUD�%DUDW� ���������
-DZD� %DUDW� �������� /DPSXQJ� ��������
.HSXODXDQ� 5LDX� �������� -DZD� 7HQJDK�
��������GDQ�%HQJNXOX���������

$JXVWLQD��6\DULID��GDQ�1DQF\
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3UR\HN�3HPHULQWDK � 3HWDQL�3UR\HN �

3HWDQL�6ZDGD\D �

3HQDQJNDU�EHVDU �

3HQDQJNDU�NHFLO �

7HQGHU �

.RQWUDNWRU �

3HUNHEXQDQ�%HVDU �

*DPEDU����5DQWDL�SHPDVDUDQ�ELELW�NDUHW�GL�3URYLQVL�6XPDWHUD�6HODWDQ
)LJXUH���� 0DUNHWLQJ�FKDLQ�RI�UXEEHU�SODQWLQJ�PDWHULDO�LQ�6RXWK�6XPDWUD�3URYLQFH

+DUJD� EDKDQ� WDQDP� GL� WLQJNDW�
SHQDQJNDU� EHUYDULDVL�� +DUJD� EDKDQ� WDQDP�
EHUXSD� 207� SDGD� WDKXQ� ����� EHUNLVDU�
DQWDUD� ,'5� ������ VDPSDL� ,'5� ������ GL�
WLQJNDW� SHQDQJNDU� NHFLO� VHGDQJNDQ� XQWXN�
SHQDQJNDU�VNDOD�EHVDU�KDUJD�207�EHUNLVDU�
DQWDUD�,'5�������VDPSDL�,'5���������+DUJD�
ELELW� SRO\EDJ� GL� WLQJNDW� SHQDQJNDU� NHFLO�
EHUNLVDU�DQWDUD�,'5�������VDPSDL�,'5�������
VHGDQJNDQ�GL�WLQJNDW�SHQDQJNDU�EHVDU��ELELW�

SRO\EDJ�GLMXDO�NHSDGD�SHWDQL�GHQJDQ�KDUJD�
EHUNLVDU�,'5�������VDPSDL�,'5��������+DUJD�
EDKDQ�WDQDP�EHUYDULDVL�NDUHQD�GLSHQJDUXKL�
IDNWRU� PXVLP� GDQ� NRQGLVL� SHUPLQWDDQ� GL�
ODSDQJDQ�� 3DGD� VDDW� PHQMHODQJ� PXVLP�
WDQDP�ELDVDQ\D�SHUPLQWDDQ�ELELW�PHQLQJNDW�
VHKLQJJD� KDUJD� ELELW� LNXW� QDLN� VHGDQJNDQ�
SDGD� VDDW� PXVLP� NHPDUDX�� MDUDQJ� DGD�
SHUPLQWDDQ� VHKLQJJD� SHQDQJNDU� PHQMXDO�
ELELW� GHQJDQ� KDUJD� UHODWLI� UHQGDK�

7DKXQ �
<HDU

�

+DUJD�NDUHW�

5XEEHU�SULFH�
�86'�NJ�

�

3HUPLQWDDQ�ELELW�NDUHW�SDGD�WLQJNDW�
SHQDQJNDU�VNDOD�EHVDU� �

'HPDQG�RI�UXEEHU�SODQWLQJ�PDWHULDO�DW�ODUJH�

VFDOH�QXUVHU\�JURZHU� �
��� �

3HUPLQWDDQ�ELELW�NDUHW�
SDGD�WLQJNDW�SHQDQJNDU�

VNDOD�NHFLO� �
'HPDQG�RI�UXEEHU�
SODQWLQJ�PDWHULDO�DW�

VPDOO�VFDOH�QXUVHU\�
JURZHU ��
��� �

3HUPLQWDDQ�
GDUL�SHWDQL�
VZDGD\D

�
'HPDQG�
IURP�VHOI �
VXSSRUWHG

�
IDUPHUV

�

3HUPLQWDDQ�
GDUL�SUR\HN�
3HPHULQWDK

�
'HPDQG�
IURP�

*RYHUQPHQW�
SURMHFW

�

3HUPLQWDDQ�
GDUL�

SHUXVDKDDQ�
SHUNHEXQDQ

�
'HPDQG�

IURP�HVWDWH
�

3HUPLQWDDQ�GDUL�SHWDQL�
VZDGD\D

�
'HPDQG�IURP�VHOI �
VXSSRUWHG

�
IDUPHUV

�
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�
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�
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�

WLQJJL�
�������² �����

�

����
�

����
�

���
�

���
�

����
�
²

�
����

��
�

UHQGDK
��������² �����

�

���
�

����
�

���
�

��
�

�

7DEHO����.RPSRVLVL�SHUPLQWDDQ�ELELW�NDUHW�GL�WLQJNDW�SHQDQJNDU�SDGD�NRQGLVL�KDUJD�NDUHW�
WLQJJL�GDQ�KDUJD�NDUHW�UHQGDK�

7DEOH���� &RPSRVLWLRQ�RI�UXEEHU�SODQWLQJ�PDWHULDO�GHPDQG�DW�WKH�QXUVHU\�JURZHU
V�OHYHO� LQ�D�
FRQGLWLRQ�RI�KLJK�DQG�ORZ�UXEEHU�SULFHV
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GLEDQGLQJNDQ�SDGD�VDDW�PXVLP�WDQDP��3DGD�
VDDW�KDUJD�NDUHW� WLQJJL�SDGD�WDKXQ������²�
������EDQ\DN�SHWDQL�\DQJ�PHPEXND�ODKDQ�
XQWXN� PHQDQDP� NDUHW�� 3HUPLQWDDQ� ELELW�
\DQJ � W LQJJ L � SDGD� VDDW � L WX � WXUXW �
PHPSHQJDUXKL� KDUJD� ELELW� GL� WLQJNDW�
SHQDQJNDU�� 3DGD� WDKXQ� ����� ²� ����� ELELW�
SRO\EDJ� UDWD�UDWD� GLMXDO� NHSDGD� SHWDQL�
GHQJDQ�KDUJD�,'5�������VDPSDL�GHQJDQ�,'5�
�������

.HQGDOD�GDODP�8VDKD�3HPELELWDQ

.HQGDOD�\DQJ�GLKDGDSL�GDODP�XVDKD�
SHPELELWDQ�VHEDJDLPDQD�\DQJ�GLXQJNDSNDQ�
ROHK�SHQDQJNDU�GLDQWDUDQ\D�DGDODK�

D�� 3DGD� XPXPQ\D� SHQDQJNDU� NHFLO�
W LGDN� PHPLOLNL� PRGDO� XQWXN�
PHPHQXKL� SHUV\DUDWDQ� VHUWLILNDVL�
EDKDQ�WDQDP��PXODL�GDUL�SHQJDGDDQ�
ELML� EHUVHUWLILNDW� VDPSDL� SHPXUQLDQ�
NHEXQ� HQWUHV�� 2OHK� NDUHQD� LWX�
SHQDQJNDU� NHFLO� ELDVDQ\D� KDQ\D�
PHQVXSODL� EDKDQ� WDQDP� XQWXN�
SHWDQL� VZDGD\D�� DWDX� PHQMDGL�
DQJJRWD� NHORPSRN� DWDX� PLWUD�
SHQDQJNDU� EHVDU� MLND� LQJLQ�PHQJLVL�
SUR\HN�SHPHULQWDK��

E�� 3HQ\DOXUDQ� ELELW� VHULQJ� WHUWXQGD�
NDUHQD�ODKDQ�EHOXP�VLDS�WDQDP�DWDX�
ODKDQ�PDVLK�EHUPDVDODK��6HODLQ� LWX�
SDGD� SUR\HN� SHPHULQWDK�� ZDNWX�
SHODNVDQDDQ� SUR\HN� WLGDN� VDPD�
GHQJDQ� ZDNWX� SHQ\DOXUDQ� ELELW�
V H K L Q J J D � S HQDQJND U � K D UX V �
PHQXQJJX�� 'DUL� SHQJDODPDQ� \DQJ�
DGD��VHULQJNDOL�ELELW�VXGDK�PHQFDSDL�
SD\XQJ� �� QDPXQ� EHOXP� GLDPELO�
NDUHQD� ZDNWX� SHODNVDQDDQ� SUR\HN�
\DQJ�PXQGXU��+DO�LQL�PHQ\HEDENDQ�
PXWX� EDKDQ� WDQDP� PHQXUXQ� GDQ�
DNKLUQ\D� WLGDN� WHUMXDO�� %HEHUDSD�
SHQDQJNDU� EHVDU� PHPDQIDDWNDQ�
ELELW� \DQJ� WLGDN� WHUMXDO� XQWXN�
GLWDQDP� VHEDJDL� WDQDPDQ� HQWUHV�
DWDX�GLWDQDP�SDGD�NHEXQ�SURGXNVL�
PLOLN� PHUHND�� $GD� MXJD� SHQDQJNDU�
\DQJ�PHQMXDO�PXUDK�DWDX�PHPEHUL�
VHFDUD� FXPD�FXPD� NHSDGD� SHWDQL�
\DQJ�PHPEXWXKNDQ��

F�� -DGZDO� SHQ\LDSDQ� ELELW� VHULQJ�
WHUJDQJJX� NDUHQD� EHUEDJDL� VHEDE�
DQWDUD� ODLQ��ZDNWX�NHWHUVHGLDDQ�ELML�
EHUJHVHU� DWDX� PXQGXU� NDUHQD�

SHQJDUXK�LNOLP��GD\D�NHFDPEDK�ELML�
\DQJ� UHQGDK�� DWDX� WHUMDGL� NHPDUDX�
SDQMDQJ� VHKLQJJD� ZDNWX� RNXODVL�
WHUWXQGD��RNXODVL�JDJDO��VXOLW�PHQFDUL�
WHQDJD�RNXODWRU��GDQ�VHEDJDLQ\D��

G�� +DUJD� ELELW� \DQJ� WLGDN� GDSDW�
PHQ\HVXDLNDQ� GHQJDQ� SHQLQJNDWDQ�
ELD\D� SURGXNVL�� 0HVNLSXQ� KDUJD�
3$*8� GDUL� SUR\HN� SHPHULQWDK�
PHQJDODPL� NHQDLNDQ� QDPXQ� SLKDN�
UHNDQDQ�\DQJ�PHPHQDQJNDQ�WHQGHU�
WLGDN� PHQDLNNDQ� KDUJD� ELELW�
VHGDQJNDQ�GDUL�WDKXQ�NH�WDKXQ�ELD\D�
S URGXNV L � \ DQJ � G L N H OXD UNDQ �
SHQDQJNDU�WHUXV�PHQLQJNDW��

H�� %HEHUDSD� SHQDQJNDU� PHQJHOXKNDQ�
SHUPDVDODKDQ� SHODEHODQ� XQWXN�
VHU W L I LNDV L � � % LDVDQ\D� SURVHV �
VHUWLILNDVL� EHQLK� GLODNXNDQ� ROHK�
%36%73� 3URYLQVL� 6XPDWHUD� 6HODWDQ�
QDPXQ� GL� .DEXSDWHQ� 0XVL� 5DZDV�
VDDW� LQL� VXGDK� DGD� SHUZDNLODQ�
%36%73� NDEXSDWHQ� \DQJ� GDSDW�
PHQJHOXDUNDQ� ODEHO� VHUWLILNDVL��
3HUPDVDODKDQQ\D� DGDODK� SLKDN�
' L Q D V � 3 H U N H E X Q D Q � P D V L K �
PHQJLQJLQNDQ� ODEHO� VHULILNDVL� GDUL�
%36%73� 3URYLQVL�� +DO� LQL� PHQXUXW�
SHQDQJNDU� DGDODK� VXDWX� KDO� \DQJ�
PHQ\XOLWNDQ�GDQ�WLGDN�HILVLHQ�NDUHQD�
VHKDUXVQ\D � VH U W L I L NDV L � E L VD �
GLODNXNDQ� ROHK� %36%73� .DEXSDWHQ�
QDPXQ� PDVLK� KDUXV� PHUHND�
GDSDWNDQ�GDUL�%36%73�3URYLQVL��

I�� 3HUPDVDODKDQ�VXPEHUGD\D�PDQXVLD�
\DQJ � W H U O L ED W � GD O DP� XVDKD �
SHPELELWDQ� MXJD� KDUXV� PHQMDGL�
SHUKDWLDQ�� %LVQLV� SHPELELWDQ� NDUHW�
P HPEX W XKN DQ � V XPE H U G D \ D �
PDQXVLD�\DQJ�PHPLOLNL�SHQJHWDKXDQ�
WHNQLV�SHPELELWDQ�NDUHW�GDQ�ILQDQVLDO�
\DQJ�PXPSXQL�� %DQ\DN� SHQDQJNDU�
\DQJ� PHQXWXS� XVDKDQ\D� NDUHQD�
WLGDN� PDPSX� PHQJHOROD� NHXDQJDQ�
GHQJDQ�EDLN��

.(6,038/$1�

%LVQLV� SHPELELWDQ� NDUHW� PDVLK�
SURVSHNWLI� XQWXN� GLNHPEDQJNDQ�� 3RWHQVL�
ELELW� \DQJ� WHUVHGLD� GL� WLQJNDW� SHQDQJNDU�
FXNXS� EHVDU� PHQJLQJDW� SHUOXDVDQ� ODKDQ�
XQWXN� NHEXQ� SHPELELWDQ� PDVLK� WHUXV�

$JXVWLQD��6\DULID��GDQ�1DQF\
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GLODNXNDQ�ROHK�SHQDQJNDU��3HUPLQWDDQ�ELELW�
ROHK�SHWDQL� VDQJDW�GLSHQJDUXKL� ROHK� IDNWRU�
PXVLP� GDQ� KDUJD� NDUHW�� 7XUXQQ\D� KDUJD�
NDUHW�PHQ\HEDENDQ�MXPODK�SHUPLQWDDQ�ELELW�
GDUL� SHWDQL� MXJD� PHQXUXQ�� 8VDKD�
SHPELELWDQ� GL� WLQJNDW� SHQDQJNDU� GHQJDQ�
VNDOD� EHVDU� SDGD� VDDW� KDUJD� NDUHW� UHQGDK�
PDVLK�WHUEDQWX�ROHK�SHUPLQWDDQ�GDUL�SUR\HN�
EDQWXDQ�ELELW�NDUHW�SHPHULQWDK��3DGD�PDVD�
PHQGDWDQJ� GLKDUDSNDQ� DJDU� XVDKD�
SHPELELWDQ� GDSDW� WHUXV� GLODNXNDQ�
PHQJLQJDW� SHUPLQWDDQ� ELELW� XQWXN�
SHUHPDMDDQ� PHODOXL� GDQD� SHPHULQWDK� GDQ�
SHWDQL�VZDGD\D�PDVLK�DNDQ�WHWDS�DGD��6HODLQ�
LWX� NHSDGD� SLKDN� 'LQDV� 3HUNHEXQDQ� DJDU�
GDSDW�PHODNXNDQ�SHQ\HGHUKDQDDQ�SURVHGXU�
GDODP� PHQJHOXDUNDQ� ODEHO� VHUWLILNDVL� EDJL�
SHQDQJNDU��

8&$3$1�7(5,0$�.$6,+

� 8FDSDQ� WHULPD� NDVLK� GLEHULNDQ�
NHSDGD� %DJLDQ� .RPHUVLDOLVDVL� +DVLO�
3HQHOLWLDQ� %DODL� 3HQHOLWLDQ� 6HPEDZD� GDQ�
%36%73� 3URYLQVL� 6XPDWHUD� 6HODWDQ� VHUWD�
SHQDQJNDU� ELELW� GL� 3URYLQVL� 6XPDWHUD�
6HODWDQ� DWDV� EDQWXDQ� GDWD� VHKLQJJD�
SHQHOLWLDQ�LQL�GDSDW�EHUMDODQ�GHQJDQ�EDLN�

'$)7$5�3867$.$�

%DKULQ�� 6�� �������� 3URVSHN� SHQJHPEDQJDQ�
NDUHW� 6XPDWHUD� 6HODWDQ�� :RUNVKRS�
1DV LRQD O � 6 W UD WHJ L � 3HUHPDMDDQ�
3HUNHEXQDQ�.DUHW��-DNDUWD��,QGRQHVLD����

%DODL�3HQHOLWLDQ�6HPEDZD�� ��������/DSRUDQ�
UHDOLVDVL�SHQMXDODQ�EDKDQ�WDQDP�NDUHW�
���������� %DJLDQ� .RPHUVLDOLVDVL�
+DVLO� 3HQHOLWLDQ� %DODL� 3HQHOLWLDQ�
6HPEDZD�� 3DOHPEDQJ�� ,QGRQHVLD��
%DODL�3HQHOLWLDQ�6HPEDZD�

%DODL� 3HQJDZDVDQ� GDQ� 6HUWLILNDVL� %HQLK�
7DQDPDQ� 3HUNHEXQDQ�� �������� 'DWD�
VHUWLILNDVL�EHQLK�WDQDPDQ�SHUNHEXQDQ�
����������� 3DOHPEDQJ�� ,QGRQHVLD��
%36%73��
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