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32�%2;������3DOHPEDQJ�������6XPDWHUD�6HODWDQ


(PDLO���DOFKHPLSXWUL#\DKRR�FRP

'LWHULPD������1RYHPEHU��������'LVHWXMXL������'HVHPEHU�����

$EVWUDFW

&ROOHWRWULFKXP�OHDI�IDOO�GLVHDVH�LV�RQH�RI�
WKH� LPSRUWDQW� GLVHDVHV� WKDW� FDQ� FDXVH� D�
GHFUHDVH� RI� ODWH[� SURGXFWLRQ� LQ� UXEEHU�
SODQWDWLRQV��7KH�PRVW�HIIHFWLYH�WR�FRQWUROOLQJ�RI�
&ROOHWRWULFKXP� OHDI� IDOO� GLVHDVH� LV� WR� XVH�
UHVLVWDQW� FORQHV�� ,GHQWLILFDWLRQ� RI� UHVLVWDQFH�
OHYHOV�RI� UXEEHU� FORQHV� ,55�����VHULHV�KDYH�
EHHQ�GRQH�LQ�WKH�ODERUDWRULHV�DQG�JUHHQKRXVH�
E\�XVLQJ�FRPSOHWHO\�UDQGRPL]HG�GHVLJQ�ZLWK�
WZR�IDFWRUV��QDPHO\�WKH�W\SH�RI�UXEEHU�FORQH�
� � � � F O R Q H V � � D Q G � &R O O H W R W U L F K XP �
JORHRVSRULRLGHV�LVRODWH��WKUHH�LVRODWHV��&*�35�
�����&*�55,0������DQG�&*�*7�����,Q�DGGLWLRQ��
GLUHFW� ILHOG� REVHUYDWLRQ� RQ� LPPDWXUH� UXEEHU�
SODQWV� ZDV� DOVR� FDUULHG� RXW�� 7KH� UHVXOWV�
VKRZHG� WKDW� DOO� RI� WKH� &�� JORHRVSRULRLGHV�
LVRODWHV� JDYH� D� VLJQLILFDQW� HIIHFW� WR� WKH�
UHVLVWDQFH�RI����UXEEHU�FORQHV�,55�����VHULHV�
ERWK�LQ�WKH�ODERUDWRU\�DQG�JUHHQKRXVH��&*�35�
���� LVRODWH� KDG� WKH� KLJKHVW� YLUXOHQFH� OHYHO�
FRPSDUHG�WR�RWKHU�LVRODWHV���%DVHG�RQ�DOO�RI�WKH�
H[SHULPHQW�FRQGLWLRQV��LW�ZDV�FRQFOXGHG�WKDW�
��� UXEEHU� FORQHV� L�H� ,55������ ,55������ ,55�
�����,55������,55������,55������,55������,55�
�����,55������,55������,55������,55������DQG�
,55� ���� KDG� D� KLJK� UHVLVWDQFH� WR�
&ROOHWRWULFKXP�OHDI�IDOO�GLVHDVH�

.H\ZRUGV��&ROOHWRWULFKXP� JORHRVSRULRLGHV��
GHWDFKHG� OHDI�� VFUHHQLQJ�� WR[LQ��
YLUXOHQFH

$EVWUDN

3HQ\DNLW� JXJXU� GDXQ� &ROOHWRWULFKXP�
PHUXSDNDQ� VDODK� VDWX� SHQ\DNLW� SHQWLQJ�
\DQJ� GDSDW� PHQ\HEDENDQ� SHQXUXQDQ�
SURGXNVL� ODWHNV� SDGD� SHUNHEXQDQ� NDUHW��
3HQJHQGDOLDQ� SHQ\DNLW� JXJXU� GDXQ�

&ROOHWRWULFKXP� \DQJ� SDOLQJ� HIHNWLI� DGDODK�
GHQJDQ� SHQJJXQDDQ� NORQ� UHVLVWHQ��
3HQJXMLDQ�UHVLVWHQVL�NORQ�NDUHW�,55�VHUL�����
GLODNXNDQ�GL�ODERUDWRULXP�GDQ�UXPDK�NDFD�
GHQJDQ� PHQJJXQDNDQ� UDQFDQJDQ� DFDN�
OHQJNDS�GXD�IDNWRU�\DLWX�MHQLV�NORQ�����MHQLV�
NORQ��GDQ�LVRODW�&��JORHRVSRULRLGHV��WLJD�LVRODW��
&*�35������&*�55,0������GDQ�&*�*7�����
6HODLQ� LWX�� SHQJDPDWDQ� VHUDQJDQ� SHQ\DNLW�
VHFDUD� ODQJVXQJ� MXJD� GLODNXNDQ� SDGD�
WDQDPDQ�EHOXP�PHQJKDVLONDQ�GL�ODSDQJDQ��
+DVLO�SHQJXMLDQ�PHQXQMXNNDQ�EDKZD�VHPXD�
LVRODW�&��JORHRVSRULRLGHV�PHPLOLNL�SHQJDUXK�
Q\DWD� WHUKDGDS� WLQJNDW�NHWDKDQDQ����NORQ�
,55�VHUL�����EDLN�GL�ODERUDWRULXP�PDXSXQ�GL�
UXPDK� NDFD�� ,VRODW� &*�35����� PHPLOLNL�
WLQJNDW�YLUXOHQVL�SDOLQJ�WLQJJL�GLEDQGLQJNDQ�
LVRODW � OD LQQ\D� � %HUGDVDUNDQ� KDVL O �
SHQJDPDWDQ� SDGD� WLJD� NHJLDWDQ� GDSDW�
GLVLPSXONDQ�EDKZD����NORQ�NDUHW�\DLWX�,55�
����� ,55������ ,55������ ,55������ ,55������
,55� ����� ,55� ����� ,55� ����� ,55� ����� ,55�
�����,55������,55������GDQ�,55�����PHPLOLNL�
WLQJNDW� UHVLVWHQVL� \DQJ� WLQJJL� WHUKDGDS�
SHQ\DNLW�JXJXU�GDXQ�&ROOHWRWULFKXP��

.DWD� NXQFL�� &ROOHWRWULFKXP� JORHRVSRULRLGHV��
JXJXU� GDXQ�� VNULQLQJ�� WRNVLQ��
YLUXOHQVL

3(1'$+8/8$1

3HQ\DNLW� JXJXU� GDXQ� &ROOHWRWULFKXP�
\DQJ � G L V HEDENDQ � R O HK � FHQGDZDQ �
&ROOHWRWULFKXP� JORHRVSRULRLGHV�SHUWDPD� NDOL�
GLODSRUNDQ� GL� 6UL� /DQND� SDGD� WDKXQ� �����
�-D\DVLQJKH� HW� DO��� ������� NHPXGLDQ�
PHQ\HEDU�NH�QHJDUD�ODLQQ\D�VHSHUWL�0DOD\VLD�
SDGD� WDKXQ�������8JDQGD�GDQ�=DLUH� SDGD�
WDKXQ� ������ ,QGRQHVLD� SDGD� WDKXQ� ������
3KLOOLSLQD� SDGD� WDKXQ� ������ 0H[LFR� SDGD�

-XUQDO�3HQHOLWLDQ�.DUHW���������������������������
,QGRQHVLDQ��-���1DW��5XEE��5HV��������������������������
'RL���KWWSV���GRL�RUJ����������SSN�MSN�Y��L������
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.XVGLDQD��6\DIDDK��GDQ�,VPDZDQWR

WDKXQ�������%UD]LO�SDGD�WDKXQ�������$IULND�
GDQ� *DERQ� SDGD� WDKXQ� ������ &DPHURRQ�
SDGD�WDKXQ�������3DSXD�SDGD�WDKXQ�������
,YRU\�&RDVW�SDGD�WDKXQ�������$IULND�7HQJDK�
SDGD� WDKXQ� ������ GDQ� &KLQD� SDGD� WDKXQ�
������6KXIHQ�HW�DO���������

3HQ\DNLW� JXJXU� GDXQ� &ROOHWRWULFKXP�
PHUXSDNDQ� VDODK� VDWX� SHQ\DNLW� \DQJ�
EDQ\DN�WHUMDGL�GL�VHOXUXK�QHJDUD�SHQJKDVLO�
NDUHW�� 3HQXUXQDQ� SURGXNVL� NDUHW� DNLEDW�
SHQ\DNLW�LQL�VHEHVDU�������WHUJDQWXQJ�GDUL�
LQWHQVLWDV�VHUDQJDQ�SDWRJHQ��3HQ\DNLW�JXJXU�
GDXQ� &ROOHWRWULFKXP� WHUGDSDW� VHSDQMDQJ�
WDKXQ�GDQ�GDSDW�PHQ\HUDQJ�VHPXD�WDKDSDQ�
XVLD�GDXQ�NDUHW��VHUWD�PHQ\HUDQJ�WDQDPDQ�
NDUHW�SDGD�VHJDOD�WLQJNDWDQ�XPXU��EDLN�SDGD�
SHPELELWDQ��NHEXQ�HQWUHV�� WDQDPDQ�EHOXP�
PHQJKDV L O NDQ � � PDXSXQ � W DQDPDQ �
PHQJKDVLONDQ� �3DZLURVRHPDUGMR�� �������
6DVDUDQ� XWDPD� VHUDQJDQ� SDWRJHQ� DGDODK�
SDGD� GDXQ� NDUHW� PXGD� �)HEEL\DQWL� 	�
.XVGLDQD�� ������� 3HQ\DNLW� JXJXU� GDXQ�
&ROOHWRWULFKXP�GLSHQJDUXKL�ROHK�NHOHPEDEDQ�
QLVEL�XGDUD��FXUDK�KXMDQ�\DQJ�WLQJJL��VHUWD�
KXMDQ�\DQJ�EHVDU�GDSDW�PHPEDQWX� WLPEXO�
GDQ� EHUNHPEDQJQ\D� SHQ\DNLW�� 6HODLQ� LWX�
NRQGLVL� WDQDPDQ� GDQ� MHQLV� DWDX� NORQ�
WDQDPDQ� MXJD� EHUSHQJDUXK� WHUKDGDS�
VHUDQJDQ�SHQ\DNLW��3DZLURVRHPDUGMR��������

3HQJHQGDOLDQ� SHQ\DNLW� JXJXU� GDXQ�
&ROOHWRWULFKXP� SDGD� SHUWDQDPDQ� NDUHW�
GHZDVD� VXOLW� GLODNXNDQ� NDUHQD� XNXUDQ�
SRKRQ� \DQJ� VXGDK� WLQJJL� VHKLQJJD� VXOLW�
X Q W X N � G L M D Q J N DX � � 3 H Q J H Q G D O L D Q �
PHQJJXQDNDQ� IXQJLVLGD� HILVLHQ� GLODNXNDQ�
GHQJDQ�DSOLNDVL�GDUL�XGDUD��WHWDSL�IUHNXHQVL�
SHQJHQGDOLDQ�PXQJNLQ� WHUEDWDV� GDQ� ELD\D�
SHQJHQGDOLDQ� \DQJ� FXNXS� WLQJJL�� 6HKLQJJD�
DSOLNDVL� IXQJLVLGD� \DQJ� HILVLHQ� SXQ� VXOLW�
XQWXN�GLODNXNDQ��*X\RW�HW�DO����������

3DGD� GDVDUQ\D� VHPXD� VSHVLHV�
WDQDPDQ�PHQXQMXNNDQ�YDULDVL�JHQHWLN�\DQJ�
GLZDULVNDQ� XQWXN� NHWDKDQDQ� WHUKDGDS�
EHUEDJDL� SHQ\DNLW� WDQDPDQ�� 3HQJHQGDOLDQ�
SHQ\DNLW� GHQJDQ� PHQJJXQDNDQ� JHQHWLND�
GDSDW� PHQMDGL� VXDWX� DOWHUQDWLI� GDULSDGD�
PHQJJXQDNDQ�SHQJHQGDOLDQ�VHFDUD�NLPLDZL�
\DQJ� EHUXODQJ� GDQ� PDKDO� �-RQHV� HW� DO���
������� *HQ� UHVLVWHQVL� SHQ\DNLW� WDQDPDQ�
PHPLOLNL� NHPDPSXDQ� XQWXN� PHQGHWHNVL�
VHUDQJDQ� SDWRJHQ� GDQ� PHPIDVLOLWDVL�
VHUDQJDQ� EDOLN� WHUKDGDS� SDWRJHQ�� %DQ\DN�
WDQDPDQ� UHVLVWHQ� WHODK� GLJXQDNDQ� GDQ�
VHFDUD� HILVLHQ� PHQJHQGDOLNDQ� SHQ\DNLW�
WDQDPDQ� \DQJ� GLVHEDENDQ� ROHK� SDWRJHQ�

�*XUXUDQL�HW�DO����������2OHK�NDUHQD�LWX��SDUD�
SHPXOLD� WDQDPDQ� WHUXV� PHODNXNDQ�
SHQHOLWLDQ� XQWXN� PHQGDSDWNDQ� NORQ�NORQ�
NDUHW� EDUX� \DQJ� OHELK� SURGXNWLI� GDQ� OHELK�
UHVLVWHQ� WHUKDGDS� VHUDQJDQ� SHQ\DNLW�
WDQDPDQ�� 6HWHODK� PHQGDSDWNDQ� NORQ�NORQ�
NDUHW� EDUX�� PDND� SHQJXMLDQ� NHUDJDPDQ�
UHVLVWHQVL� WDQDPDQ� WHUKDGDS� VHUDQJDQ�
SHQ\DNLW�SXQ�KDUXV�GLODNXNDQ��3HQHOLWLDQ�LQL�
GLODNXNDQ� XQWXN� PHQJXML� NHWDKDQDQ�
WDQDPDQ�NDUHW�NORQ� ,55�VHUL�����WHUKDGDS�
SHQ\DNLW� JXJXU� GDXQ� &ROOHWRWULFKXP��
VHKLQJJD� KDVLO� GDUL� SHQHOLWLDQ� LQL� GDSDW�
GLMDGLNDQ� VXDWX� DFXDQ� XQWXN� PHODNXNDQ�
SHQDQDPDQ� NDUHW� GHQJDQ� PHQJJXQDNDQ�
NORQ� \DQJ� WDKDQ� SHQ\DNLW� JXJXU� GDXQ�
&ROOHWRWULFKXP��

%$+$1�'$1�0(72'(

3 H Q H O L W L D Q � G L O D N V D Q D N D Q � G L �
/DERUDWRULXP� 3URWHNVL� 7DQDPDQ�� 5XPDK�
.DFD��GDQ�.HEXQ�3HUFREDDQ�%DODL�3HQHOLWLDQ�
6HPEDZD� PXODL� -DQXDUL� VDPSDL� GHQJDQ�
$JXVWXV� ������ 3HQHOLWLDQ� WHUGLUL� GDUL� WLJD�
NHJLDWDQ�\DLWX��D��SHQJXMLDQ�UHVLVWHQVL�GDXQ�
NDUHW� NORQ� ,55� VHUL� ���� WHUKDGDS� &��
JORHRVSRULRLGHV� GL� ODERUDWRULXP�� �E��
SHQJXMLDQ� UHVLVWHQVL� NORQ� ,55� VHUL� ����
WHUKDGDS� &�� JORHRVSRULRLGHV� SDGD� ELELW� GL�
UXPDK�NDFD��GDQ��F��SHQJDPDWDQ�UHVLVWHQVL�
NORQ� ,55� VHUL� ���� GL� ODSDQJDQ�� $GDSXQ�
ULQFLDQ�PHWRGH�SHQHOLWLDQ�VHEDJDL�EHULNXW�

3HQJXMLDQ�5HVLVWHQVL�.ORQ� ,55� 6HUL� ����
WHUKDGDS� &� � J ORHRVSRU LR LGHV � GL �
/DERUDWRULXP�

D�� 3 H U V L D S D Q � % L D N DQ � , V R O D W � & � �
JORHRVSRULRLGHV

%LDNDQ� LVRODW� &�� JORHRVSRULRLGHV�
GLSHUROHK�GDUL�GDXQ�\DQJ�WHUVHUDQJ�SHQ\DNLW�
JXJXU�GDXQ�&ROOHWRWULFKXP�GL�ODSDQJDQ�\DQJ�
GLELDNDQ�GL�DWDV�PHGLD�3RWDWR�'H[WURVH�$JDU�
�3'$���'DXQ�VDNLW�\DQJ�GLJXQDNDQ�EHUDVDO�
GDUL�NORQ�NDUHW�55,0������&*�55,0�������*7�
���&*�*7�����GDQ�35������&*�35������

E�� 3URGXNVL�.RQLGLD�&��JORHRVSRULRLGHV

3URGXNVL� NRQLGLD� &�� JORHRVSRULRLGHV�
GLODNXNDQ� GHQJDQ� PHQJDPELO� NRQLGLD�
SDWRJHQ�GDUL�ELDNDQ�PXUQL�EHUXPXU� WXMXK�
KDUL�PHQJJXQDNDQ� NXDV�� .RQLGLD� WHUVHEXW�
GLPDVXNNDQ� NH� GDODP� (UOHQPH\HU� \DQJ�
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5HVLVWHQVL�7DQDPDQ�.DUHW�.ORQ�,55�6HUL�����7HUKDGDS�3HQ\DNLW�*XJXU�'DXQ�&ROOHWRWULFKXP�'L�6XPDWHUD�6HODWDQ

WHODK� EHULVL� DLU� VWHULO�� NHPXGLDQ� GLVDULQJ�
PHQJJXQDNDQ� NDVVD� XQWXN� PHPLVDKNDQ�
NRQLGLD� GHQJDQ� PHGLD� DJDU�� .RQVHQWUDVL�
N R Q L G L D � G L K L W X Q J � P H Q J J X Q D N D Q �
KDHPRF\WRPHWHU�GL�EDZDK�PLNURVNRS��

F�� $SOLNDVL� .RQLGLD� &�� JORHRVSRULRLGHV�
SDGD�'DXQ�.DUHW

3HQJXMLDQ�UHVLVWHQVL�NORQ�,55�VHUL�����
W H U K D G D S � S H Q \ D N L W � J X J X U � G D X Q �
&ROOHWRWULFKXP� PHQJJXQDNDQ� UDQFDQJDQ�
DFDN� OHQJNDS� GHQJDQ� GXD� IDNWRU�� PDVLQJ�
PDVLQJ� SHUODNXDQ� GLODNXNDQ� XODQJDQ�
VHEDQ\DN� WLJD� NDOL�� 'XD� IDNWRU� SHUODNXDQ�
\DQJ�GLJXQDNDQ�GDODP�SHUFREDDQ�\DLWX�

��� )DNWRU� SHUODNXDQ� NORQ�� WHUGLUL� GDUL� ���
MHQLV�NORQ��\DLWX��,55������,55������,55�
�����,55������,55������,55������,55������
,55������,55������,55������,55������,55�
�����,55������,55������,55������,55������
,55������,55������,55������,55������,55�
�����,55������VHUWD�VHEDJDL�SHPEDQGLQJ�
PHQJJXQDNDQ� NORQ� *7� ��� 55,0� �����
55,&������GDQ�7-,5���

��� )DNWRU�LVRODW�\DLWX���&*�55,0������&*�
*7����GDQ�&*�35�����

$SOLNDVL� NRQLGLD� &�� JORHRVSRULRLGHV�
GLODNXNDQ�SDGD�GDXQ�NDUHW�EHUZDUQD�KLMDX�
PXGD�EHUXPXU���PLQJJX�GHQJDQ�PHPEHUL�
PDVLQJ�PDVLQJ� GDXQ� VHEDQ\DN� ���� WHWHV�
VXVSHQVL�NRQLGLD��.RQVHQWUDVL�NRQLGLD�\DQJ�

�
GLJXQDNDQ� �� � NRQLGLD�PO� DLU� �*DPEDU� ����
.RQVHQ W UDV L � W H U VHEXW � PHUXSDNDQ �
NRQVHQWUDVL� NRQLGLD� RSWLPXP� \DQJ� GDSDW�
PHQ\HEDENDQ� SHUNHPEDQJDQ� SHQ\DNLW� GL�
GDXQ� NDUHW� �6DQJX� 	� 0XLG�� �������
6HODQMXWQ\D� GDXQ� GLLQNXEDVL� SDGD� VXKX�
NDPDU�VHODPD�WXMXK�KDUL�

G�� 3HQJDPDWDQ�GDQ�$QDOLVD�'DWD

3HQJDPDWDQ� GLODNXNDQ� GHQJDQ�
PHQJKLWXQJ� NHSDUDKDQ� VHUDQJDQ� SHQ\DNLW�
SDGD� GDXQ� VHWHODK� WXMXK� KDUL� SHUODNXDQ��
3 H Q J DP D W D Q � G L O D N X N D Q � G H Q J D Q �
PHQJJXQDNDQ� VNDOD� VHUDQJDQ� \DQJ�
G L N H O R P S R N N D Q � S D G D � 7 D E H O � � �
�3DZLURVRHPDUGMR��������

*DPEDU����$SOLNDVL�NRQLGLD�&��JORHRVSRULRLGHV�SDGD�GDXQ�NDUHW�
)LJXUH����$SSOLFDWLRQ�RI�&��JORHRVSRULRLGHV�FRQLGLD�RQ�UXEEHU�OHDYHV

6NRU�SHQ\DNLW �
'LVHDVH�VNRUH �

'HVNULSVL �
'HVFULS WLRQ�

�� 7LGDN�DGD�VHUDQJDQ �
�� ������� OXDVDQ� GDXQ� WHUGDSDW� PLVHOLXP� FHQGDZDQ� DWDX� GDXQ�

EHUZDUQD�NXQLQJ�NHFRNHODWDQ �
�� �������� OXDVDQ� GDXQ� WHUGDSDW� PLVHOLXP� FHQGDZDQ� DWDX� GDXQ�

EHUZDUQD�NXQLQJ�NHFRNHODWDQ �
�� �������� OXDVDQ� GDXQ� WHUGDSDW� PLVHOLXP� FHQGDZDQ� DWDX� GDXQ�

EHUZDUQD�NXQLQJ�NHFRNHODWDQ �
�� ��������� OXDVDQ� GDXQ� WHUGDSDW� PLVHOLXP� FHQGDZDQ� DWDX� GDXQ�

EHUZDUQD�NXQLQJ�NHFRNHODWDQ �

�

7DEHO����.ODVLILNDVL�VNDOD�VHUDQJDQ�&��JORHRVSRULRLGHV�SDGD�GDXQ
7DEOH����&ODVVLILFDWLRQ�RI�&��JORHRVSRULRLGHV�DWWDFNV�VFDOH�RQ�OHDYHV�



���
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+DVLO� SHQJXNXUDQ� VNDOD� VHUDQJDQ�
GLPDVXNNDQ� GDODP� UXPXV� 7RZVHQGW� 	�
+XHEHUJHU��������6LQDJD��������

.3� � � ���������������������������������

.HWHUDQJDQ��5HPDUNV��

.3� ��NHSDUDKDQ�VHUDQJDQ�SHQ\DNLW��
Q� ��MXPODK�WDQDPDQ�EHUVNDOD�Y��
Y� ��VNDOD�NH�L��GDQ�
=� ��QLODL�VNRU�WHUWLQJJL�
1� ��MXPODK�WDQDPDQ�\DQJ�GLDPDWL

%HUGDVDUNDQ� SHUVHQWDVH� NHSDUDKDQ�
SHQ\DNLW� WHUVHEXW�� WLQJNDW� NHWDKDQDQ�
PDV LQJ �PDV LQJ � N O RQ � V H O DQ MX WQ\D �
GLNHORPSRNNDQ� VHSHUWL� SDGD� 7DEHO� ��
�3DZLURVRHPDUGMR��������

,QWHUDNVL� DQWDUD� NORQ� GHQJDQ� LVRODW�
GLDQDOLVLV� $129$� GXD� IDNWRU� �NORQ
LVRODW��
PHQJJXQDNDQ� SURJUDP� 6$6� �6WDWLVWLFDO�
$QDO\VLV�6\VWHP��

3HQJXMLDQ� 5HVLVWHQVL� .ORQ� ,55� VHUL� ����
WHUKDGDS�&��JORHRVSRULRLGHV�SDGD�%LELW�GL�
5XPDK�.DFD

3HQJXMLDQ�GLODNXNDQ�SDGD�ELELW�NDUHW�
GDODP� SROLEHJ� EHUXPXU� WLJD� EXODQ� GHQJDQ�
PHQJJXQDNDQ�UDQFDQJDQ�DFDN�OHQJNDS�GXD�
IDNWRU� GHQJDQ� WLJD� XODQJDQ�� )DNWRU�
SHUODNXDQ�\DQJ�GLJXQDNDQ�DGDODK�MHQLV�NORQ�
NDUHW� GDQ� MHQLV� LVRODW� &�� JORHRVSRULRLGHV��
6HWLDS�XODQJDQ�WHUGLUL�GDUL�WLJD�XQLW�WDQJNDL�
GDXQ�

D�� ,QRNXODVL�.RQLGLD�3DWRJHQ�SDGD�%LELW�
.DUHW�GDODP�3ROLEDJ

, Q RNX O D V L � G L O DNXNDQ � GHQJDQ �
PHQ\HPSURWNDQ� VHEDQ\DN� VDWX� P/�

��
LQRNXOXP� NRQVHQWUDVL� �� NRQLGLD�P/�
�6DQJX�	�0XLG��������GHQJDQ�PHQJJXQDNDQ�
VSUD\HU� SDGD� SHUPXNDDQ� GDXQ� WDQDPDQ��
'DXQ� \DQJ� GLJXQDNDQ� PHUXSDNDQ� GDXQ�
PXGD��EHUZDUQD�FRNHODW� EHUXPXU���PLQJJX���
'DXQ� WHUVHEXW� NHPXGLDQ� GLVXQJNXS�
PHQJJXQDNDQ� NDQWRQJ� SODVWLN� WUDQVSDUDQ�
XQWXN� PHPSHUWDKDQNDQ� NHOHPEDEDQ�
VHODPD� LQNXEDVL�� (PSDW� KDUL� VHWHODK�
LQNXEDVL�� VXQJNXS� SODVWLN� GLOHSDV� GDQ�
GLELDUNDQ� VHODPD� GHODSDQ� KDUL� XQWXN�
GLDPDWL��0XQLU�HW�DO���������

E�� 3HQJDPDWDQ�GDQ�$QDOLVLV�'DWD

3HQJDPDWDQ� YLUXOHQVL� LVRODW� SDWRJHQ�
GLWHQWXNDQ� EHUGDVDUNDQ� NHSDUDKDQ�
SHQ\DNLW�SDGD�GDXQ��3HQJXNXUDQ�NHSDUDKDQ�
VHUDQJDQ�SHQ\DNLW�GLODNXNDQ����KDUL�VHWHODK�
LQRNXODVL� NRQLGLD�� 3HQJDPDWDQ� GLODNXNDQ�
GHQJDQ�PHQJJXQDNDQ�VNRU�SHQ\DNLW�VHSHUWL�
SDGD� 7DEHO� �� GDQ� KDVLO� SHQJXNXUDQ� VNRU�
SHQ\DNLW� GLPDVXNNDQ� GDODP� UXPXV�
7RZVHQGW�	�+XHEHUJHU��������GDODP�6LQDJD�
������� VHSHUWL� SDGD� SHQJXMLDQ� SHUWDPD��
%HUGDVDUNDQ� KDVLO� SHUVHQWDVH� NHSDUDKDQ�
SHQ\DNLW� WHUVHEXW�� WLQJNDW� NHWDKDQDQ� NORQ�
GLNHORPSRNNDQ� VHSHUWL� SDGD� 7DEHO� ���
,QWHUDNVL� DQWDUD� NORQ� GHQJDQ� LVRODW�
GLDQDOLVLV� $129$� GXD� IDNWRU� �NORQ
LVRODW��
PHQJJXQDNDQ� SURJUDP� 6$6� �6WDWLVWLFDO�
$QDO\VLV�6\VWHP��

.XVGLDQD��6\DIDDK��GDQ�,VPDZDQWR

.HSDUDKDQ�SHQ\DNLW

'LVHDVH�VHYHULW\

.ODVLILNDVL

&ODVVLILFDWLRQ

��² ��� 6DQJDW UHVLVWHQ

����² ��� 5HVLVWHQ

����� ��� 0RGHUDW

����� ��� 5HQWDQ

����� ���� 6DQJDW UHQWDQ

7DEHO���� .ODVLILNDVL�NHWDKDQDQ�NORQ�EHUGDVDUNDQ�NHSDUDKDQ�SHQ\DNLW��������������������������������
7DEOH���� &ODVVLILFDWLRQ�RI�FORQH�UHVLVWDQFH�EDVHG�RQ�GLDVHVH�VHYHULW\
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3HQJDPDWDQ�5HVLVWHQVL�.ORQ�,55�VHUL�����
SDGD� 7DQDPDQ� %HOXP� 0HQJKDVLONDQ� GL�
/DSDQJDQ

3HQJDPDWDQ� UHVLVWHQVL� NORQ� ,55� VHUL�
���� WHUKDGDS� SHQ\DNLW� JXJXU� GDXQ�
&ROOHWRWULFKXP� GLODNXNDQ� SDGD� WDQDPDQ�
EHOXP�PHQJKDVLONDQ� �7%0��GHQJDQ� OXDVDQ�
VDWX� KHNWDU� SDGD� PDVLQJ�PDVLQJ� NORQ��
3HQJDPDWDQ�GLODNXNDQ�VHFDUD�YLVXDO�GHQJDQ�
PHOLKDW�SHUVHQWDVH�VHUDQJDQ�SHQ\DNLW�SDGD�
WDQDPDQ�� 3HQJDPDWDQ� GLODNXNDQ� GXD� NDOL�
SHU�WDKXQ�SDGD�EXODQ�$SULO�GDQ�2NWREHU��

+$6,/�'$1�3(0%$+$6$1

3HQJXMLDQ�5HVLVWHQVL� .ORQ� ,55� 6HUL� ����
WHUKDGDS� &� � J ORHRVSRULR LGHV � GL �
/DERUDWRULXP

.HSDUDKDQ� SHQ\DNLW� SDGD� GDXQ� NORQ�
,55� VHUL� ���� WHUKDGDS� WLJD� LVRODW� SDWRJHQ� � � � � � � � � � � � � � � �
&�� JORHRVSRULRLGHV� PHQXQMXNNDQ� EDKZD�
VHWLDS�NORQ�PHPLOLNL�WLQJNDW�NHWDKDQDQ�\DQJ�
EHUEHGD�WHUKDGDS�VHWLDS�LVRODW�SDWRJHQ�\DQJ�
GLJXQDNDQ��3HUEHGDDQ�WHUVHEXW�GDSDW�WHUMDGL�
NDUHQD�DGDQ\D�LQWHUDNVL�DQWDUD�JHQ�UHVLVWHQ�
WDQDPDQ�LQDQJ��NDUHW��GHQJDQ�JHQ�YLUXOHQVL�
SDWRJHQ� �)ORU�� ������� +DO� WHUVHEXW� VHMDODQ�
GHQJDQ� SHQHOLWLDQ� VHEHOXPQ\D� \DQJ�
PHQ\DWDNDQ� EDKZD� VHWLDS� NORQ� NDUHW�
PHPLOLNL�WLQJNDW�NHWDKDQDQ�\DQJ�EHUYDULDVL�
WHUKDGDS�LVRODW�&��JORHRVSRULRLGHV��.XVGLDQD�
	�2NWDYLD��������0XQLU�HW�DO���������

+DVLO�SHQJDPDWDQ�NHSDUDKDQ�SHQ\DNLW�
NORQ� NDUHW� ,55� VHUL� ���� WHUGDSDW� GHODSDQ�
NORQ�NDUHW�\DQJ�GLXML�PHUXSDNDQ�NORQ�\DQJ�
WHUJRORQJ�VDQJDW�UHVLVWHQ�� WXMXK�NORQ�NDUHW�
WHUJRORQJ�UHVLVWHQ��HQDP�NORQ�NDUHW�WHUJRORQJ�
PRGHUDW��HPSDW�NORQ�NDUHW�WHUJRORQJ�UHQWDQ��
GDQ�VDWX�NORQ�NDUHW�WHUJRORQJ�VDQJDW�UHQWDQ�
W H U K D G D S � S H Q \ D N L W � J X J X U � G D X Q �
&ROOHWRWULFKXP� SDGD� VNDOD� ODERUDWRULXP��
3HQJXMLDQ� WHUKDGDS����NORQ�NDUHW� ,55�VHUL�
���� GDQ� NORQ� SHPEDQGLQJ� SDGD� VNDOD�
ODERUDWRULXP� PHQXQMXNNDQ� EDKZD� NORQ�
NDUHW�GHQJDQ�WLQJNDW�NHWDKDQDQ�SDOLQJ�WLQJJL�
DGDODK� NORQ� ,55� ���� GHQJDQ� NHSDUDKDQ�
SHQ\DNLW� VHEHVDU� ������ GDQ� WLQJNDW�
NHWDKDQDQ� SDOLQJ� UHQGDK� DGDODK� NORQ� ,55�
���� GHQJDQ� NHSDUDKDQ� SHQ\DNLW� VHEHVDU�
��������7DEHO����

+DVLO�SHUKLWXQJDQ�NHSDUDKDQ�SHQ\DNLW�
GDUL� VHPXD� NORQ� SDGD� VHWLDS� LVRODW� &��
JORHRVSRULRLGHV� EHUNLVDU� DQWDUD� ������� ²�
������� �7DEHO� ���� .HWLJD� LVRODW� &��
JORHRVSRULRLGHV� WHUVHEXW� PHPLOLNL� QLODL�
LQWHQVLWDV� VHUDQJDQ� SHQ\DNLW� \DQJ� FXNXS�
WLQJJL� GHQJDQ� QLODL� LQWHQVLWDV� VHUDQJDQ�
SHQ\DNLW� SDOLQJ� WLQJJL� DGDODK� LVRODW� &��
JORHRVSRULRLGHV� &*�35� ����� +DO� LQL� GDSDW�
GLVHEDENDQ� NDUHQD� NHWLJD� LVRODW� WHUVHEXW�
PHUXSDNDQ� LVRODW� \DQJ� PHPLOLNL� WLQJNDW�
YLUXOHQVL�WLQJJL� �.XVGLDQD�HW�DO���������GDQ�
NHWLJD� NORQ� WHUVHEXW� WHODK� GLWDQDP� GDODP�
VNDOD� OXDV� GL� SHUNHEXQDQ� NDUHW� ,QGRQHVLD�
VHKLQJJD� GLSHUNLUDNDQ� SDWRJHQ� GDUL� NORQ�
WHUVHEXW� WHUGDSDW� GDODP� MXPDK� EHVDU� GL�
DODP�� 0HQXUXW� .XVGLDQD� 	� )HEEL\DQWL�
������� VHPDNLQ� EDQ\DN� MXPODK� NRQLGLD�&��
JORHRVSRULRLGHV� \DQJ� WHUWDQJNDS� GL� XGDUD�
PDND� VHEDQGLQJ� GHQJDQ� NHSDUDKDQ�
SHQ\DNLW�\DQJ�WHUMDGL�GL�ODSDQJDQ�

3HQJXMLDQ� 5HVLVWHQVL� .ORQ� ,55� VHUL� ����
WHUKDGDS�&ROOHWRWULFKXP�VS��SDGD�%LELW�GL�
5XPDK�.DFD

+DVLO� SHQHOLWLDQ� GL� UXPDK� NDFD�
PHQXQMXNNDQ�DGDQ\D�WLQJNDW�YLUXOHQVL�\DQJ�
EHUEHGD� DQWDU� VHWLDS� MHQLV� LVRODW� WHUKDGDS�
NHSDUDKDQ�SHQ\DNLW�VHWLDS�NORQ��+DO�VHUXSD�
VHMDODQ� GHQJDQ� SHQHOLWLDQ� .XVGLDQD� HW� DO��
������� \DQJ� PHQXQMXNNDQ� EDKZD� VHWLDS�
MHQLV�NORQ�PHPLOLNL�WLQJNDW�NHWDKDQDQ�\DQJ�
EHUEHGD�WHUKDGDS�VHWLDS�MHQLV�LVRODW�SDWRJHQ�
&�� JORHRVSRULRLGHV� SDGD� SHQJXMLDQ� VNDOD�
UXPDK� NDFD�� 3HUEHGDDQ� WHUVHEXW� GDSDW�
WHUMDGL�NDUHQD�DGDQ\D� LQWHUDNVL� VDWX� VDPD�
ODLQ�DQWDUD�WDQDPDQ�LQDQJ�GDQ�SDWRJHQ��*HQ�
DYLUXOHQ�\DQJ�VHVXDL�GDSDW�PHPXODL�UHDNVL�
KLSHUVHQVLWLI� �+5�� \DQJ� PHQ\HEDENDQ�
NHWLGDNFRFRNDQ�GHQJDQ�WDQDPDQ�LQDQJ��9DOH�
HW�DO���������

7LQJNDW�NHWDKDQDQ�ELELW�NDUHW�NORQ�,55�
VHUL� ���� KDQ\D� PHQXQMXNNDQ� GXD� UHVSRQ�
\DQJ� EHUEHGD� WHUKDGDS� VHUDQJDQ� SHQ\DNLW�
JXJXU�GDXQ�&ROOHWRWULFKXP�\DLWX�NHWDKDQDQ�
VDQJDW� UHVLVWHQ� GDQ� UHVLVWHQ� �7DEHO� ����
7LQJJLQ\D�UHVLVWHQVL�SDGD�NORQ�,55�VHUL�����
GLGXJD� NDUHQD� SDWRJHQ� &�� JORHRVSRULRLGHV�
EHOXP� WHUVWLPXODVL�PHPEHQWXN� LVRODW�\DQJ�
YLUXOHQ� GDQ� WHNDQDQ� VHOHNVL� WHUKDGDS�
SDWRJHQ�XQWXN�PHPEHQWXN�UDV�EDUX�EHOXP�
WHUMDGL�NDUHQD� OXDV�SHUWDQDPDQ�NORQ�NDUHW�
,55� VHUL� ���� UHODWLI� PDVLK� WHUEDWDV� GL�
ODSDQJDQ��

5HVLVWHQVL�7DQDPDQ�.DUHW�.ORQ�,55�6HUL�����7HUKDGDS�3HQ\DNLW�*XJXU�'DXQ�&ROOHWRWULFKXP�'L�6XPDWHUD�6HODWDQ



���

7DEHO���� 7LQJNDW�NHWDKDQDQ�NORQ� ,55� VHUL� ����EHUGDVDUNDQ�NHSDUDKDQ�SHQ\DNLW�
SDGD�VNDOD�ODERUDWRULXP

7DEOH���� 5HVLVWDQFH�OHYHO�RI�,55�VHULHV�����UXEEHU�FORQHV�EDVHG�RQ�GLVHDVH�VHYHULW\�RQ�
ODERUDWRU\�VFDOH�

1R�
.ORQ

&ORQH

.HSDUDKDQ�SHQ\DNLW����


'LVHDVH�VHYHULW\

7LQJNDW�UHVLVWHQVL

5HVLVWDQFH�OHYHO

� ,55���� ����� KLMN UHVLVWHQ

� ,55���� ����� MNOP VDQJDW�UHVLVWHQ

� ,55���� ����� KLM UHVLVWHQ

� ,55���� ����� EFGH 5HQWDQ

� ,55���� ����� IJKL PRGHUDW

� ,55���� ����� D VDQJDW�UHQWDQ

� ,55���� ����� FGHIJ PRGHUDW

� ,55���� ���� P VDQJDW�UHVLVWHQ

� ,55���� ����� JKL UHVLVWHQ

�� ,55���� ����� OP VDQJDW�UHVLVWHQ

�� ,55���� ����� OP VDQJDW�UHVLVWHQ

�� ,55���� ����� OP VDQJDW�UHVLVWHQ

�� ,55���� ����� DEF UHQWDQ

�� ,55���� ����� LMNO UHVLVWHQ

�� ,55���� ����� DE UHQWDQ

�� ,55���� ����� JKL UHVLVWHQ

�� ,55���� ����� NOP VDQJDW�UHVLVWHQ

�� ,55���� ����� HIJKL PRGHUDW

�� ,55���� ����� NOP VDQJDW�UHVLVWHQ

�� ,55���� ����� EFG UHQWDQ

�� ,55���� ����� KLM UHVLVWHQ

�� ,55���� ����� GHIJK PRGHUDW

�� *7�� ����� HIJKL PRGHUDW

�� 55,0���� ����� LMNO UHVLVWHQ

�� 55,&���� ����� NOP VDQJDW�UHVLVWHQ

�� 7-,5�� ����� FGHI PRGHUDW


�$QJND�DQJND�\DQJ�GLLNXWL�KXUXI�\DQJ�VDPD�SDGD�NRORP�\DQJ�VDPD�WLGDN�EHUEHGD�Q\DWD�
EHUGDVDUNDQ�8ML�-DUDN�%HUJDQGD�'XQFDQ���


�1XPEHU� IROORZHG�ZLWK� WKH�VDPH� OHWWHU� LQ� WKH�VDPH�FRORXPQ�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�
�3������

,VRODW�&��JORHRVSRULRLGHV

&��JORHRVSRULRLGHV�LVRODWHV

.HSDUDKDQ�SHQ\DNLW


'LVHDVH�VHYHULW\

���

&*�55,0���� ����� E

&*�*7�� ����� E

&*�35���� ����� D

7DEHO����.HSDUDKDQ�SHQ\DNLW�JXJXU�GDXQ�&ROOHWRWULFKXP�SDGD�EHUEDJDL�NORQ�NDUHW�,55�
VHUL�����WHUKDGDS�WLJD�LVRODW�&��JORHRVSRULRLGHV

7DEOH����&ROOHWRWULFKXP�OHDI�IDOO�GLVHDVH�VHYHULW\�RI�,55�VHULHV�����UXEEHU�FORQHV�WR�WKUHH�
RI�&��JORHRVSRULRLGHV�LVRODWHV�


�$QJND�DQJND� \DQJ� GLLNXWL� KXUXI� \DQJ� VDPD� SDGD� NRORP� \DQJ� VDPD� WLGDN� EHUEHGD� Q\DWD�
EHUGDVDUNDQ�8ML�-DUDN�%HUJDQGD�'XQFDQ���


�1XPEHU�IROORZHG�ZLWK�WKH�VDPH�OHWWHU�LQ�WKH�VDPH�FRORXPQ�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW��3������

.XVGLDQD��6\DIDDK��GDQ�,VPDZDQWR



���

6HODLQ� NORQ� ,55� VHUL� ���� WHUGDSDW�
HPSDW�NORQ�SHPEDQGLQJ�\DQJ�MXJD�PHPLOLNL�
WLQJNDW� NHWDKDQDQ� VDQJDW� UHVLVWHQ� GDQ�
UHVLVWHQ�� +DVLO� SHQHOLWLDQ� VHEHOXPQ\D�
PHQXQMXNNDQ�EDKZD�NORQ�55,0������*7����
GDQ�55,&�����PHPLOLNL� WLQJNDW� NHWDKDQDQ�
UHVLVWHQ� WHUKDGDS� SHQ\DNLW� JXJXU� GDXQ�
&ROOHWRWULFKXP�SDGD�SHQJXMLDQ�VNDOD�UXPDK�
NDFD� �.XVGLDQD� HW� DO��� ������� 6HODLQ� LWX��
1DUD\DQDQ� 	� 0\GLQ� ������� PHODSRUNDQ�
EDKZD� NORQ� 55,0� ���� UHVLVWHQ� WHUKDGDS�
SHQ\DNLW� JXJXU� GDXQ�&ROOHWRWULFKXP�� .ORQ�
NORQ� SHPEDQGLQJ� \DQJ� VXGDK� GLWDQDP�
VHFDUD� OXDV� GL� ODSDQJDQ� WLGDN� DWDX� EHOXP�
W H U V H U DQ J � S HQ \ DN L W � J X JX U � G DXQ �
&ROOHWRWULFKXP�NHPXQJNLQDQ�VHFDUD�JHQHWLN�

NORQ� WHUVHEXW� VDQJDW� WDKDQ� WHUKDGDS�
V H U D Q J D Q � S H Q \ D N L W � J X J X U � G D XQ �
&ROOHWRWULFKXP� GDQ� NHWDKDQDQ� WHUVHEXW�
EHOXP� WHUSDWDKNDQ� ROHK� LVRODW� &��
JORHRVSRULRLGHV��

+DV L O � S H UK L WXQJDQ � U D W D � U D W D �
NHSDUDKDQ�SHQ\DNLW�VHPXD�NORQ�SDGD�VHWLDS�
LVRODW� EHUNLVDU� DQWDUD� ������� ²� �������
GHQJDQ�SHUVHQWDVH�WHUWLQJJL�GLWHPXNDQ�SDGD�
LVRODW� &*�35� ���� �7DEHO� ���� 3HQJDUXK�
SHUODNXDQ� VSRUD� WHUKDGDS� LQWHQVLWDV�
SHQ\DNLW� PHQXQMXNNDQ� EDKZD� VSRUD� &��
JORHRVSRULRLGHV� &*�35� ���� PHPLOLNL�
SHQJDUXK�SDOLQJ�EHVDU�GLEDQGLQJ�MHQLV�VSRUD�
ODLQQ\D�� +DO� LQL� MXJD� VHMDODQ� GHQJDQ� KDVLO�

1R�
.ORQ

&ORQH

.HSDUDKDQ�SHQ\DNLW����


'LVHDVH�VHYHULW\

7LQJNDW�UHVLVWHQVL

5HVLVWDQFH�OHYHO

� ,55���� ����� DE UHVLVWHQ

� ,55���� ����� E VDQJDW UHVLVWHQ

� ,55���� ����� DE UHVLVWHQ

� ,55���� ����� DE VDQJDW UHVLVWHQ

� ,55���� ����� D UHVLVWHQ

� ,55���� ����� DE VDQJDW UHVLVWHQ

� ,55���� ����� DE UHVLVWHQ

� ,55���� ����� DE UHVLVWHQ

� ,55���� ����� DE VDQJDW UHVLVWHQ

�� ,55���� ����� DE UHVLVWHQ

�� ,55���� ���� E VDQJDW UHVLVWHQ

�� ,55���� ����� DE VDQJDW UHVLVWHQ

�� ,55���� ����� DE VDQJDW UHVLVWHQ

�� ,55���� ����� DE UHVLVWHQ

�� ,55���� ����� DE UHVLVWHQ

�� ,55���� ����� DE UHVLVWHQ

�� ,55���� ����� DE VDQJDW UHVLVWHQ

�� ,55���� ����� DE UHVLVWHQ

�� ,55���� ����� E VDQJDW UHVLVWHQ

�� ,55���� ����� DE UHVLVWHQ

�� ,55���� ����� DE UHVLVWHQ

�� ,55���� ����� E VDQJDW UHVLVWHQ

�� *7�� ����� DE UHVLVWHQ

�� 55,0 ��� ����� E VDQJDW UHVLVWHQ

�� 55,& ��� ����� E VDQJDW UHVLVWHQ

�� 7-,5 � ����� DE UHVLVWHQ

7DEHO���� .HSDUDKDQ�SHQ\DNLW�JXJXU�GDXQ�&ROOHWRWULFKXP�SDGD�NORQ�NDUHW�,55�VHUL�
����VNDOD�UXPDK�NDFD

7DEOH���� &ROOHWRWULFKXP�OHDI�IDOO�GLVHDVH�VHYHULW\�RI�,55�VHULHV�����UXEEHU�FORQHV�RQ�
JUHHQKRXVH�VFDOH


� $QJND�DQJND�\DQJ�GLLNXWL�KXUXI�\DQJ�VDPD�SDGD�NRORP�\DQJ�VDPD�WLGDN�EHUEHGD�Q\DWD�
EHUGDVDUNDQ�8ML�-DUDN�%HUJDQGD�'XQFDQ���


� 1XPEHU� IROORZHG�ZLWK� WKH�VDPH� OHWWHU� LQ� WKH�VDPH�FRORXPQ�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�
�3������

5HVLVWHQVL�7DQDPDQ�.DUHW�.ORQ�,55�6HUL�����7HUKDGDS�3HQ\DNLW�*XJXU�'DXQ�&ROOHWRWULFKXP�'L�6XPDWHUD�6HODWDQ



���

SHQHOLWLDQ� .XVGLDQD� HW� DO�� ������� \DQJ�
PHQXQMXNNDQ� EDKZD� VSRUD� &*�35� ����
PHPLOLNL� SHQJDUXK� SDOLQJ� EHVDU� WHUKDGDS�
NHSDUDKDQ�SHQ\DNLW� SDGD�NORQ�NDUHW� VNDOD�
UXPDK�NDFD��GLLNXWL�ROHK�VSRUD�&*�55,0�����
GDQ�&*�*7����

3HQJDPDWDQ�5HVLVWHQVL�.ORQ�,55�VHUL�����
SDGD� 7DQDPDQ� %HOXP� 0HQJKDVLONDQ� GL�
/DSDQJDQ

3HQJDPDWDQ� UHVLVWHQVL� NORQ� ,55� VHUL�
���� WHUKDGDS� SHQ\DNLW� JXJXU� GDXQ�
&ROOHWRWULFKXP� SDGD� 7%0� GL� ODSDQJDQ�
GLODNXNDQ� VHFDUD� YLVXDO� SDGD� ��� NORQ� ,55�
VHUL� ���� GDQ� VDWX� NORQ� SHPEDQGLQJ� \DLWX�
%30�����7DEHO����

+DVLO� SHQJDPDWDQ� VHFDUD� YLVXDO�
GHQJDQ� PHOLKDW� SHUVHQWDVH� VHUDQJDQ�
SHQ\DNLW�GL� ODSDQJDQ�PHQXQMXNNDQ�EDKZD�
NORQ� ,55� VHUL� ���� PHPLOLNL� WLQJNDW�
NHWDKDQDQ� \DQJ� OHELK� EDLN� WHUKDGDS�
V H U D Q J D Q � S H Q \ D N L W � J X J X U � G D XQ �
&RO OH WR W U L FKXP � G LEDQGLQJNDQ� N ORQ�
SHPEDQGLQJ� %30� ��� SDGD� SHQJXMLDQ� GL�
6HPEDZD��6XPDWHUD�6HODWDQ��7HUGDSDW�GXD�
NORQ� \DQJ� PHPLOLNL� NHWDKDQDQ� VDQJDW�
UHVLVWHQ� \DLWX� NORQ� ,55� ���� GDQ� ,55� �����
QDPXQ� WHUGDSDW� VDWX� NORQ� \DQJ� PHPLOLNL�
NHWDKDQDQ�UHQWDQ�\DLWX�NORQ�,55������+DVLO�
SHQJDPDWDQ�SDGD�7%0�NDUHW�NORQ�,55�VHUL�
����GL�SORW�SURPRVL�.HEXQ�3HUFREDDQ�6XQJHL�
3XWLK�� 6XPDWHUD� 8WDUD� MXJD�PHQXQMXNNDQ�
KDVLO� \DQJ� VDPD� EDKZD� NORQ� ,55� VHUL� ����
PHPLOLNL� UHVLVWHQVL� WLQJJL� �WDKDQ�� WHUKDGDS�
SHQ\DNLW�JXJXU�GDXQ�&ROOHWRWULFKXP��:RHODQ�
HW� DO��� ������ :RHODQ��� ������� 7LQJJLQ\D�
WLQJNDW� NHWDKDQDQ� NORQ� ,55� VHUL� ����
W H U K D G D S � S H Q \ D N L W � J X J X U � G D X Q �
&ROOHWRWULFKXP�PHPEHULNDQ�LQGLNDVL�EDKZD�

NORQ�NORQ� WHUVHEXW� FXNXS� EDLN� GLWDQDP�
GDODP�VNDOD�OXDV��

%HEHUDSD� NORQ�PHQXQMXNNDQ� WLQJNDW�
NHWDKDQDQ�\DQJ�EHUEHGD�WHUKDGDS�SHQ\DNLW�
JXJXU� GDXQ� &ROOHWRULFKXP� SDGD� EHUEDJDL�
WLQJNDW�SHQJXMLDQ�VHSHUWL�NORQ�,55������,55�
�����,55������,55������,55������,55������,55�
�����,55������GDQ�,55������3HQJXMLDQ�SDGD�
VNDOD� ODERUDWRULXP� PHQXQMXNNDQ� EDKZD�
NORQ�NORQ� WHUVHEXW� PHPLOLNL� WLQJNDW�
NHWDKDQDQ� PRGHUDW� GDQ� UHQWDQ�� QDPXQ�
SHQJXMLDQ� SDGD� VNDOD� UXPDK� NDFD� GDQ�
SHQJDPDWDQ� GL� ODSDQJDQ� PHQXQMXNNDQ�
EDKZD�NORQ�NORQ�WHUVHEXW�UHVLVWHQ�WHUKDGDS�
SHQ\DNLW�JXJXU�GDXQ�&ROOHWRWULFKXP��%HJLWX�
MXJD�VHEDOLNQ\D��SHQJXMLDQ�GL�WLQJNDW�UXPDK�
NDFD�PHQXQMXNNDQ�VXDWX�NORQ�WDKDQ�VHSHUWL�
\DQJ� GLWHPXNDQ� SDGD� NORQ� ,55� ����� 3DGD�
SHQJXMLDQ�UHVLVWHQVL�WDQDPDQ�SHUEHGDDQ�LQL�
VHULQJNDOL� WHUMDGL� NDUHQD� DGDQ\D� EHUEDJDL�
IDNWRU� \DQJ� PHPSHQJDUXKL� WLQJNDW�
NHSDUDKDQ�VXDWX�SHQ\DNLW�SDGD�VXDWX�ORNDVL�
\DLWX�JHQHWLN�WDQDPDQ��JHQHWLN�SDWRJHQ��GDQ�
OLQJNXQJDQ��+DO�\DQJ�VDPD�MXJD�GLODSRUNDQ�
ROHK� 0XQLU� HW� DO�� ������� SDGD� SHQJXMLDQ�
UHVLVWHQVL� NORQ� ,55� VHUL� ���� WHUKDGDS�
SHQ\DNLW� JXJXU� GDXQ� &ROOHWRWULFKXP�
WHUGDSDW� SHUEHGDDQ� NHWDKDQDQ� DQWDUD�
SHQJXMLDQ� GL� ODERUDWRULXP� GHQJDQ� GL�
ODSDQJDQ�

.(6,038/$1�'$1�6$5$1

+DVLO�SHQJXMLDQ�PHQXQMXNNDQ�EDKZD�
NORQ� VHUL� ,55� ���� PHPLOLNL� WLQJNDW�
NHWDKDQDQ� WLQJJL� WHUKDGDS� VHUDQJDQ�
SHQ\DNLW� JXJXU� GDXQ� &ROOHWRWULFKXP��
5HVLVWHQVL�GDXQ�WHUKDGDS�&��JORHRVSRULRLGHV�
GL� ODERUDWRULXP�� SHQJXMLDQ� NHSDUDKDQ�

,VRODW�&��JORHRVSRULRLGHV

&��JORHRVSRULRLGHV�LVRODWHV

.HSDUDKDQ 3HQ\DNLW

'LVHDVH�VHYHULW\

���

&*�55,0���� ������DE

&*�*7�� ������E

&*�35���� ������D

7DEHO���� .HSDUDKDQ�SHQ\DNLW�&ROOHWRWULFKXP�EHUEDJDL�NORQ�NDUHW�,55�VHUL�����WHUKDGDS�
WLJD�LVRODW�&��JORHRVSRULRLGHV�SDGD�VNDOD�UXPDK�NDFD

7DEOH����&ROOHWRWULFKXP�OHDI�IDOO�GLVHDVH�VHYHULW\�RI�,55�VHULHV�����UXEEHU�FORQHV�WR�WKUHH�RI��
&��JORHRVSRULRLGHV�LVRODWHV�RQ�JUHHQKRXVH�VFDOH


� $QJND�DQJND�\DQJ�GLLNXWL�KXUXI�\DQJ�VDPD�SDGD�NRORP�\DQJ�VDPD�WLGDN�EHUEHGD�
Q\DWD�EHUGDVDUNDQ�8ML�-DUDN�%HUJDQGD�'XQFDQ���


� 1XPEHU�IROORZHG�ZLWK�WKH�VDPH�OHWWHU�LQ�WKH�VDPH�FRORXPQ�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�
�3������

.XVGLDQD��6\DIDDK��GDQ�,VPDZDQWR
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SHQ\DNLW� WHUKDGDS�VSRUD�&�� JORHRVSRULRLGHV�
SDGD� ELELW� NDUHW� GDODP� SROLEHJ�� VHUWD�
SHQJDPDWDQ�SDGD�7%0�NORQ�,55�VHUL�����GL�
ODSDQJDQ�PHQXQMXNNDQ�NORQ� ,55������ ,55�
�����,55������,55������,55������,55������,55�
�����,55������,55������,55������,55������,55�
����� GDQ� ,55� ���� PHPLOLNL� WLQJNDW�
NHWDKDQDQ� OHELK� WLQJJL� WHUKDGDS� SHQ\DNLW�
JXJXU� GDXQ� &ROOHWRWULFKXP� GLEDQGLQJNDQ�
NORQ�,55�VHUL�����ODLQQ\D��6HGDQJNDQ�NHWLJD�
LVRODW� &�� JORHRVSRULRLGHV� \DQJ� GLJXQDNDQ�
PHPLOLNL� SHQJDUXK� Q\DWD� WHUKDGDS� WLQJNDW�
NHSDUDKDQ� SHQ\DNLW� EDLN� SDGD� SHQJXMLDQ�
GDXQ� GL� ODERUDWRULXP� PDXSXQ� SDGD�
SHQJXMLDQ�ELELW�NDUHW�GDODP�SROLEDJ�GL�UXPDK�
NDFD�� ,VRODW� &*�35� ���� PHPLOLNL� WLQJNDW�
YLUXOHQVL� SDOLQJ� WLQJJL� GLEDQGLQJNDQ� LVRODW�
&*�55,0�����GDQ�&*�*7���

'$)7$5�3867$.$

)HEEL\DQWL��7��5���	�.XVGLDQD��$��3��-����������
3HQJDUXK�LQIHNVL�MDPXU�&ROOHWRWULFKXP�
JORHRVSRULRLGHV� WHUKDGDS� NHUXVDNDQ�
GDXQ� WDQDPDQ� NDUHW�� 3URVLGLQJ�
.RQIHUHQVL� 1DVLRQDO� .DUHW� �SS�� ����
������%RJRU��3XVDW�3HQHOLWLDQ�.DUHW��

)ORU��+��+����������&XUUHQW�VWDWXV�RI�WKH�JHQH�
IRU�JHQH� FRQFHSW�� $QQXDO� 5HYLHZ� RI�
3K\WRSDWKRORJ\�� ��� ���²����� GRL��
��������DQQXUHY�S\���������������
���

*XUXUDQL��0��$���9HQNDWHVK��-���8SDGK\D\D��
&��3���1RRNDUDMX��$���3DQGH\��6��.���	�
3DUN�� 6�� :�� �������� 3ODQW� GLVHDVH�
UHVLVWDQFH� JHQHV��&XUUHQW� VWDWXV�DQG�
IXWXUH�GLUHFWLRQV��3ODQW�3DWKRORJ\������
������� GRL�� �� �������M�SPSS��
������������

*X\RW��-���2PDQGD��(��1���1GRXWRXPH��$���
2WVDJKH�� $�� 0��� (QMDOULF�� )��� 	�
$VVRXPRX��+��*��1�� ��������(IIHFW� RI�
FRQWUROOLQJ� &ROOHWRWULFKXP� OHDI� IDOO� RI�
UXEEHU� WUHH�RQ�HSLGHPLF�GHYHORSPHQW�
DQG� UXEEHU� SURGXFW LRQ� � &URS�
3URWHFW LRQ� � ��� � �������� � GRL � �
��������6���������������������

-D\DVLQJKH��&��.���)HUQDQGR��7��+��3��6��	�
3 U L \ DQND � � 8 � � 0 � � 6 � � � � ��� � � �
&ROOHWRWULFKXP� DFXWDWXP� LV� WKH� PDLQ�
FDXVH�RI�&ROOHWRWULFKXP�OHDI�GLVHDVH�RI�
UXEEHU� LQ�6UL� /DQND��0\FRSDWKRORJLD��
���� � ��²��� � GR L � � ��������$� �
��������������

1R��
.ORQ�
&ORQH�

7LQJNDW�UHVLVWHQVL �
5HVLVWDQFH�OHYHO �

�� ,55����� UHVLVWHQ�
�� ,55����� UHVLVWHQ�
�� ,55����� VDQJDW�UHVLVWHQ �
�� ,55����� UHVLVWHQ�
�� ,55����� UHVLVWHQ�
�� ,55����� UHVLVWHQ�
�� ,55����� VDQJDW�UHVLVWHQ �
�� ,55����� UHVLVWHQ�
�� ,55����� UHVLVWHQ�

��� ,55����� UHVLVWHQ�
��� ,55����� UHVLVWHQ�
��� ,55����� UHVLVWHQ�
��� ,55����� UHVLVWHQ�
��� ,55����� UHVLVWHQ�
��� ,55����� UHQWDQ�
��� ,55����� UHVLVWHQ�
��� ,55����� UHVLVWHQ�
��� ,55����� UHVLVWHQ�
��� ,55����� UHVLVWHQ�
��� ,55����� UHVLVWHQ�
��� ,55����� UHVLVWHQ�
��� ,55����� UHVLVWHQ�
��� %30���� UHQWDQ�

�

7DEHO���� 7LQJNDW�5HVLVWHQVL�7%0�.ORQ�,55�VHUL�����WHUKDGDS�3HQ\DNLW�*XJXU�
'DXQ�&ROOHWRWULFKXP

7DEOH���� 5HVLVWDQFH� /HYHO� RI� ,55� ���� VHULHV� ,PPDWXUH� 5XEEHU� 3ODQWV� WR�
&RU\QHVSRUD�/HDI�)DOO�'LVHDVH

5HVLVWHQVL�7DQDPDQ�.DUHW�.ORQ�,55�6HUL�����7HUKDGDS�3HQ\DNLW�*XJXU�'DXQ�&ROOHWRWULFKXP�'L�6XPDWHUD�6HODWDQ



���

-RQHV��-��'��*���:LWHN��.���9HUZHLM��:���-XSH��
)��� &RRNH�� '��� 'RUOLQJ�� 6��� 	� HW� DO��
�������� (OHYDWLQJ� FURS� GLVHDVH�
UHVLVWDQFH� ZLWK� FORQHG� JHQHV��
3KLORVRSKLFDO�7UDQVDFWLRQV�RI�WKH�5R\DO�
6RFLHW\� %�� %LRORJLFDO� 6FLHQFHV��
����������� ��������²����������
GRL���������UVWE�����������

.XVGLDQD��$��3��-���	�)HEEL\DQWL��7��5����������
3 H Q J D U X K � F X D F D � W H U K D G D S �
S H U N HPEDQ J DQ � V S R U D � X G D U D �
&RO OH WR W U L FKXP� J ORHRVSRU LR LGHV �
SHQ\HEDE� SHQ\DNLW� JXJXU� GDXQ�
WDQDPDQ� NDUHW�� 3URVLGLQJ� 6HPLQDU�
1DVLRQDO� 'LHV� 1DWDOLV� NH���� )DNXOWDV�
3HUWDQLDQ� 8QLYHUVLWDV� 6ULZLMD\D� �SS��
3HUWDQLDQ� ������� � 3DOHPEDQJ��
)DNXOWDV� 3HUWDQLDQ�� 8QLYHUVLWDV�
6ULZLMD\D�

.XVGLDQD�� $�� 3�� -��� 	� 2NWDYLD�� )�� ��������
5HVLVWHQVL�SODVPD�QXWIDK�,55'%������
WHUKDGDS� SHQ\DNLW� JXJXU� GDXQ�
&ROOHWRWULFKXP��3URVLGLQJ�6HPLQDU�'LHV�
1DWDOLV�)DNXOWDV�3HUWDQLDQ�8QLYHUVLWDV�
6ULZLMD\D� NH���� WDKXQ� ����� �SS�� ���
����� 3DOHPEDQJ�� )DNXOWDV� 3HUWDQLDQ��
8QLYHUVLWDV�6ULZLMD\D�

.XVGLDQD��$��3��-���6\DIDDK��$���	�)HEEL\DQWL��
7�� 5�� �������� 5HVLVWDQFH� RI� UXEEHU�
FORQHV� UHFRPPHQGHG� LQ� ,QGRQHVLD� WR�
&RU\QHVSRUD� DQG� &ROOHWRWULFKXP� OHDI�
ID O O � G LVHDVHV � � 3URFHHG LQJV � R I �
,QWHUQDWLRQDO�5XEEHU�&RQIHUHQFH������
�SS�� ���������� %RJRU�� ,QGRQHVLDQ�
5XEEHU�5HVHDUFK�,QVWLWXWH�

0XQLU��0���6XU\DQLQJW\DV��+���6LWXPRUDQJ��
$��� 	� )HEEL\DQWL�� 7�� 5�� ��������
5HVLVWHQVL�NORQ�,55�VHUL�����WHUKDGDS�
SHQ\DNLW�JXJXU�GDXQ�&RU\QHVSRUD�GDQ�
&ROOHWRWULFKXP�� 3URVLGLQJ� /RNDNDU\D�
1DVLRQDO� 3HPXOLDDQ� 7DQDPDQ� .DUHW�
�SS������������%RJRU��3XVDW�3HQHOLWLDQ�
.DUHW��

1DUD\DQDQ�� &�� 	� 0\GLQ�� .�� .�� ��������
%UHHGLQJ� IRU� GLVHDVH� UHVLVWDQFH� LQ�
+HYHD�VSS����VWDWXV��SRWHQWLDO�WKUHDWV��
DQG�SRVVLEOH�VWUDWHJLHV��3URFHHGLQJV�RI�
WKH� �WK� ,QWHUQDWLRQDO� :RUNVKRS� RQ�
*HQHWL&*�RI�+RVW���3DUDVLWH�,QWHUDFWLRQV�
LQ�)RUHVWU\��SS������������$OEDQ\��&$��
3DFLILF� 6RXWKZHVW� 5HVHDUFK� 6WDWLRQ��
)RUHVW� 6HUYLFH�� 8�6�� 'HSDUWPHQW� RI�
$JULFXOWXUH�

3DZLURVRHPDUGMR�� 6�� �������� 0DQDMHPHQ�
SHQJHQGDOLDQ�SHQ\DNLW�SHQWLQJ�GDODP�
XSD\D�PHQJDPDQNDQ�WDUJHW�SURGXNVL�
NDUHW�QDVLRQDO� WDKXQ�������3URVLGLQJ�
3HUWHPXDQ� 7HNQLV� �SS�� ��������
3DOHPEDQJ��3XVDW�3HQHOLWLDQ�.DUHW�

3DZLURVRHPDUGMR��6����������%HEHUDSD�DVSHN�
KXEXQJDQ� SDWRJHQ�LQDQJ� GDODP�
SHQ\DNLW� JXJXU� GDXQ� &ROOHWRWULFKXP�
SDGD� +HYHD� EUDVLOLHQVLV� 0XHOO� $UJ��
�'LVHUWDVL�� ,QVWLWXW� 3HUWDQLDQ� %RJRU��
, Q G R Q H V L D � � � ' L D N V H V � G D U L �
KWWSV���UHSRVLWRU\�LSE�DF�LG

6DQJX��6��6���	�0XLG��6�� ��������(IIHFWV�RI�
, Q R FX OXP � &RQFHQ W U D W L RQ V � R I �
&ROOHWRWULFKXP� JORHRVSRULRLGHV� RQ�
'LVHDVH�'HYHORSPHQW�DQG�6HYHULW\�RQ�
/HDYHV� RI� 5XEEHU� 7UHH� �+HYHD�
EUDVLOLHQVLV��� %RUQHR� -RXUQDO� RI�
5HVRXUFH�6FLHQFH�DQG�7HFKQRORJ\��������
�������

6KXIHQ��)���*DQJ��*���	�)XFRQJ��=����������
*HQHUDO� VLWXDWLRQ� RI� DQWKUDFQRVH� RI�
UXEEHU� WUHHV� DQG� LWV� UHVHDUFKHV� LQ�
&KLQD�� 3URFHHGLQJV� RI � ,55'%�
6\PSRVLXP� ����� �SS�� ����������
+DLQDQ��+DLQDQ�3XEOLVKLQJ�+RXVH�

6LQDJD�� 0�� 6�� �������� 'DVDU�'DVDU� ,OPX�
3HQ\DNLW�7XPEXKDQ��-DNDUWD��3HQHEDU�
6ZDGD\D�

9DOH�� )�� ;�� 5�� '��� 3DUOHYOLHW�� -�� (��� 	�
=DPEROLP��/����������&RQFHSWV�LQ�SODQW�
GLVHDVH� UHVLVWDQFH�� )LWRSDWRORJLD�
% U D V L O H L U D � � � � � � � � � � � � ² � � � � �
G R L � � � � � � � � � V � � � � �
�����������������

:RHODQ��6���$LGL�'DVOLQ��/DVPLQLQJVLK��0���	�
6XKHQGU\��,����������(YDOXDVL�NHUDJDDQ�
NORQ�NDUHW�,55�VHUL�����GDQ�����SDGD�
WDKDS�SHQJXMLDQ��3URVLGLQJ�/RNDNDU\D�
1DVLRQDO� 3HPXOLDDQ� 7DQDPDQ� .DUHW�
�SS�� ��������� %RJRU�� 3XVDW� 3HQHOLWLDQ�
.DUHW�

:RHODQ�� 6��� 6D\XUDQGL��� 	� 3DVDULEX�� 6�� $��
��������.HUDJDDQ�NORQ�,55�VHUL�����GDQ�
����GL�SHQJXMLDQ�SORW�SURPRVL��:DUWD�
3HUNDUHWDQ��������������

.XVGLDQD��6\DIDDK��GDQ�,VPDZDQWR


