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$EVWUDFW

2QH�RI�WKH�FRQWURO�PHDVXUHV�RI�ZKLWH�
URRW� GLVHDVH� ZKLFK� LV� SURPLVLQJ� WR� EH�
GHYHORSHG� LQ� WKH� IXWXUH� LV� ELRORJLFDO� FRQWURO�
XVLQJ� PLFURELDO� DQWDJRQLVWV�� (QGRSK\WLF�
EDFWHULD�KDYH�EHHQ�XVHG�WR�LQKLELW�WKH�JURZWK�
RI�SDWKRJHQV��2EMHFWLYH�RI�WKLV�VWXG\�ZHUH�WR�
H[SORUH�DQG�LGHQWLI\�WKH�HQGRSK\WLF�EDFWHULD�
IURP�UXEEHU�DQG�UHYHDO�LWV�SRWHQF\�DJDLQVW�5��
PLFURSRUXV��)LYH�EDFWHULDO�VWUDLQV�ZLWK�LQLWLDO�
LQKLELWLRQ� ]RQH� ZHUH� LVRODWHG� IURP� HQGHPLF�
�VWUDLQ� $���� $���� $���� DQG� QRQ�HQGHPLF�
�VWUDLQ�*1���*1���DUHDV�RI�ZKLWH�URRW�GLVHDVH��
'LUHFW�RSSRVLWLRQ�WHVW�VKRZHG�WKDW�LVRODWH�$���
KDV�ZLGHVW�LQKLELWLRQ�]RQH������FP��RQ���GD\V�
DIWHU� LQRFXODWLRQ� DPRQJ� LVRODWHV�� 0ROHFXODU�
LGHQWLILFDWLRQ�EDVHG�RQ���6� U51$�DQG�J\U%�
JHQH� VHTXHQFHV� UHYHDOHG� WKDW� WKH� VHOHFWHG�
LVRODWH� $��� EHORQJV� WR� WKH� %DFLOOXV� FHUHXV�
JURXS��3URWHDVH�HQ]\PH�DFWLYLW\�RQ�VNLP�PLON�
PHGLXP�DQG�WKH�DELOLW\�RI�JHODWLQH�OLTXHIDFWLRQ�
ZHUH� GHPRQVWUDWHG� E\� %�� FHUHXV� $����
%DFWHULDO� H[WUDFHOOXODU� ILOWUDWH� WHVWHG� ZLWK�
SDSHU�GLVN�PHWKRG�LQGLFDWHG�D�QRQ�FRQVLVWHQW�
LQKLELWLRQ�]RQHV�RQ�HDFK�FRQFHQWUDWLRQ��WKHUH�
ZHUH� QR� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ�
WUHDWPHQWV� RQ� ��'$,�� )XUWKHU� VWXGLHV� RQ�%��
FHUHXV�$���QHHGV�WR�EH�UHFRQVLGHUHG�GXH�WR�LWV�
ZHDN� DQWDJRQLVP� DJDLQVW� 5�� PLFURSRUXV��
DQG� LWV� SRWHQF\� WR� EH� FDXVH� RI� WKH� KXPDQ�
GLVHDVH�

.H\ZRUGV��(QGRSK\WLF� EDFWHULD��:KLWH� 5RRW�
'LVHDVH��LGHQWLILFDWLRQ��LQKLELWLRQ��
5���PLFURSRUXV

$EVWUDN

6DODK�VDWX�FDUD�SHQJHQGDOLDQ�MDPXU�
DNDU�SXWLK��-$3��\DQJ�PHPLOLNL�SRWHQVL�EHVDU�
XQWXN� GLNHPEDQJNDQ� GL� PDVD� PHQGDWDQJ�
DGDODK�VHFDUD�ELRORJL�GHQJDQ�PHPDQIDDWNDQ�
PLNURED� DQWDJRQLV�� 3DGD� EHUEDJDL�
NRPRGLWDV�WHUPDVXN�WDQDPDQ�NDUHW��EDNWHUL�
HQGRILWLN� DQWDJRQLV� WHODK� GLPDQIDDWNDQ�
XQWXN�PHQJKDPEDW�SHUWXPEXKDQ�SDWRJHQ��
3 HQ H O L W L D Q � L Q L � G L O D NXNDQ � XQ WXN �
PHQJHNVSORUDVL�� PHQJLGHQWLILNDVL� EDNWHUL�
HQGRILWLN�GDUL�WDQDPDQ�NDUHW�VHUWD�PHQJXML�
SRWHQVLQ\D� VHEDJDL� DQWDJRQLV� WHUKDGDS�
5LJLGRSRUXV�PLFURSRUXV��/LPD�LVRODW�EHUKDVLO�
GLLVRODVL� GDUL� WDQDPDQ� VHKDW� GL� DUHDO�
HQGHPLN�-$3��LVRODW�$����$����$����GDQ�DUHDO�
QRQ� HQGHPLN� -$3� �LVRODW� *1��� *1���� 8ML�
RSRVLVL� ODQJVXQJ� PHQXQMXNNDQ� LVRODW� $���
PHPLOLNL� ]RQD�SHQJKDPEDWDQ� WHUEHVDU� �����
FP�� SDGD� �� KDUL� VHWHODK� LQRNXODVL�
GLEDQGLQJNDQ� LVRODW� ODLQQ\D�� ,GHQWLILNDVL�
VHFDUD�PROHNXOHU�EHUGDVDUNDQ�VHNXHQV�JHQ�
SDUVLDO���6�U51$�GDQ�JHQ�J\UDVH�VXEXQLW�%�
WHUKDGDS�LVRODW�$���DGDODK�%DFLOOXV�FHUHXV��
$NWLYLWDV� HQ]LP� SURWHDVH� GLWXQMXNNDQ� ROHK�
LVRODW� $��� SDGD� PHGLXP� VNLP� PLON� GDQ�
NHPDPSXDQQ\D� PHQFDLUNDQ� JHODWLQ� SDGD�
KDUL�NHHQDP�VHWHODK�LQRNXODVL��.HPDPSXDQ�
PHQJKDPEDW�ILOWUDW�HNVWUDVHOXOHU�\DQJ�GLXML�
GHQJDQ� PHWRGH� SDSHU� GLVN � EHOXP�
PHQXQMXNNDQ� ]RQD� SHQJKDPEDWDQ� \DQJ�
NRQVLVWHQ� SDGD� WLDS� NRQVHQWUDVL� ILOWUDW�
HNVWUDVHOXOHU� \DQJ� GLEHULNDQ�� 3DGD� KDUL�
NHWLJD�VHWHODK�LQRNXODVL��+6,��WLGDN�WHUGDSDW�
SHUEHGDDQ�Q\DWD�DQWDU�SHUODNXDQ��3HQJXMLDQ�
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6HW\DZDQ��%HUOLDQ��GDQ�3UDVHW\R

OHELK� ODQMXW� WHUKDGDS�%�� FHUHXV� LVRODW� $���
SHUOX� GLSHUWLPEDQJNDQ� NHPEDOL� NDUHQD�
SRWHQVL�DQWDJRQLVPHQ\D�\DQJ�PDVLK�OHPDK�
WHUKDGDS�5��PLFURSRUXV�GDQ�DGDQ\D�SRWHQVL�
ODLQ� VHEDJDL� SHQ\HEDE� SHQ\DNLW� EDJL�
PDQXVLD�

.DWD� NXQFL�� %DNWHUL� HQGRILW�� -DPXU� $NDU�
3 X W L K � � L G H Q W L I L N D V L � �
SHQJKDPEDWDQ��5��PLFURSRUXV

3(1'$+8/8$1

3HQ\DNLW� -DPXU� $NDU� 3XWLK� �-$3��
\DQJ� GLVHEDENDQ� ROHK� 5LJLGRSRUXV�
PLFURSRUXV�SDGD�WDKXQ������PHQJDNLEDWNDQ�
NHUXJLDQ� ILQDQVLDO� \DQJ� GLKLWXQJ� VHFDUD�
QDVLRQDO�PHQFDSDL�,'5�����PLO\DU�GDUL�OXDV�
VHUDQJDQ� VHNLWDU� ������� +D� �'LUHNWRUDW�
-HQGHUDO� 3HUNHEXQDQ� >'LWMHQEXQ@�� �������
8SD\D�SHQJHQGDOLDQ�\DQJ�GLODNXNDQ�PDVLK�
EHOXP� PDPSX� PHQJDWDVL� SHQ\DNLW� LQL�
KLQJJD� WXQWDV� GDQ� PHPEXWXKNDQ� DVXSDQ�
\DQJ� FXNXS� EHVDU� VHKLQJJD� WLGDN� PDPSX�
GLDGRSVL�ROHK�PDV\DUDNDW�OXDV�

6DODK� VDWX� FDUD� SHQJHQGDOLDQ� \DQJ�
PHPLOLNL� SRWHQVL� XQWXN� GLNHPEDQJNDQ� GL�
P D V D � P H Q G D W D Q J � \ D L W X � G H Q J D Q �
PHQJJXQDNDQ�DJHQVLD�KD\DWL��3HQJHQGDOLDQ�
VHFDUD� ELRORJL� LQL� PHPLOLNL� EDQ\DN�
N HXQ WXQJDQ � � G L DQ W D U DQ\D � U DPDK �
OLQJNXQJDQ�� UHODWLI� PXUDK�� VHVXDL� GHQJDQ�
NRQVHS� 3HQJHQGDOLDQ� +DPD� 7HUSDGX��
WHUMDJDQ\D� NHVHLPEDQJDQ� DJUR�HNRVLVWHP��
GDQ� PXGDK� GLDSOLNDVLNDQ� EDLN� GL�
SHUNHEXQDQ�EHVDU�PDXSXQ�GL�WLQJNDW�SHWDQL��
$JHQVLD� KD\DWL� \DQJ� SDOLQJ� EDQ\DN�
GLPDQIDDWNDQ�VHEDJDL�ELRIXQJLVLGD�VDDW� LQL�
DGDODK� MDPXU� GDQ� EDNWHUL�� 'L� SHUNHEXQDQ�
NDUHW�� MDPXU� DGDODK� DJHQVLD� KD\DWL� \DQJ�
WHODK� ODPD� GLNHQDO� GHQJDQ� SRWHQVLQ\D�
VHEDJDL� ELRIXQJLVLGD�� %DQ\DN� MDPXU� \DQJ�
WHODK� GLMDGLNDQ� VHEDJDL� ELRIXQJLVLGD� GDQ�
GLSURGXNVL�VHFDUD�NRPHUVLDO��VDODK�VDWXQ\D�
DGDODK� 7ULFKRGHUPD� VSS�� �6HW\DZDQ��
3DZLURVRHPDUGMR��	�+DGL���������6HGDQJNDQ�
EDNWHUL� \DQJ� PHPLOLNL� GDXU� KLGXS� UHODWLI�
OHELK� FHSDW� GDQ� SRWHQVL� EHVDU� XQWXN�
GLNHPEDQJNDQ� PDVLK� GDODP� WDKDS�
SHQHOLWLDQ� GDQ� SHQJHPEDQJDQ�� 6DODK� VDWX�
MHQLV� EDNWHUL� \DQJ� EHUVLPELRVLV� GHQJDQ�
WDQDPDQ� WHUVHEXW� DGDODK� EDNWHUL� HQGRILWLN�
�.XNOLQVN\�6REUDO�� $UDXMR�� 0HQGHV��
3L]]LUDQL�.OHLQHU��	�$]HYHGR��������

8 S D \ D � S H Q F H J D K D Q � G D Q �
SHQJHQGDOLDQ� \DQJ� WHODK� GLODNXNDQ� XQWXN�
SHQJHQGDOLDQ�-$3�GLPXODL�GHQJDQ�WLQGDNDQ�
SHQFHJDKDQ�PHODOXL�SHPERQJNDUDQ�WXQJJXO�
GDQ� SHPEHUVLKDQ� VLVD�VLVD� DNDU� WDQDPDQ�
V H E H O XPQ\D � � S HQ J R O DK DQ � W D Q DK � �
SHQJJXQDDQ� ELELW� EHEDV� -$3�� SHQDQDPDQ�
WDQDPDQ� SHQXWXS� WDQDK� NDFDQJDQ��
SHQDEXUDQ� EHOHUDQJ� KLQJJD� WLQGDNDQ�
SHQJHQGDOLDQ� GHQJDQ� PHQJJXQDNDQ�
IXQJLVLGD� NLPLD� PDXSXQ� IXQJLVLGD� KD\DWL�
D W D X � E L R I X Q J L V L G D � � 6 X M D W Q R � 	 �
3DZLURVRHPDUGMR�� ������ 6LWXPRUDQJ� HW� DO���
������� )DNWD� GL� ODSDQJDQ� PHQXQMXNNDQ�
EDKZD� XSD\D� WHUVHEXW� PDVLK� EDQ\DN�
PHQJDODPL�NHQGDOD��WHUXWDPD�GDODP�WHNQLV�
SHODNVDQDDQ� GDQ� ELD\DQ\D�� 3HQHOLWLDQ� LQL�
SHUOX� GLODNXNDQ� XQWXN� PHQJHNVSORUDVL�
SRWHQVL� SHQJHQGDOLDQ� VHFDUD� ELRORJL� \DQJ�
VHODPD�LQL�GLNHQDO�UHODWLI�PXUDK�GDQ�PXGDK�
GDODP�SHODNVDQDDQQ\D�

% D Q \ D N � S H Q H O L W L D Q � \ D Q J �
PHQJLQGLNDVLNDQ� EDKZD� EDNWHUL� HQGRILWLN�
DGD� GL� EHUEDJDL� PDFDP� MDULQJDQ� SDGD�
EDQ\DN�VSHVLHV� WDQDPDQ��%DNWHUL� HQGRILWLN�
KDPSLU�DGD�GL�VHWLDS�VSHVLHV�WDQDPDQ�GDQ�
GDSDW� PHPEHULNDQ� GDPSDN� SRVLWLI� EDJL�
WDQDPDQ�� PLVDOQ\D� XQWXN� EHUWDKDQ� GDUL�
VHUDQJDQ� SDWRJHQ� PDXSXQ� PHPDFX�
SHUWXPEXKDQ� WDQDPDQ� PLVDOQ\D� VHEDJDL�
SHPLFX� SHUWXPEXKDQ� WDQDPDQ� �SODQW�
JURZWK�SURPRWLQJ�EDFWHULD���5DVKLG��&KDUOHV��
	�*OLFN���������3HQJJXQDDQ�EDNWHUL�HQGRILWLN�
SDGD�WDQDPDQ�VHPXVLP�WHODK�WHUEXNWL�GDSDW�
PHQXUXQNDQ� LQWHQVLWDV� SHQ\DNLW� WHUWHQWX�
SDGD� WDQDPDQ�� 3HUHLUD�� 1HVFL�� GDQ�
(WFKHYHUU\� ������� GDODP� SHQHOLWLDQQ\D�
PHQ\HEXWNDQ� EDKZD� GHQJDQ� SHUODNXDQ�
EHQLK� SDGD� MDJXQJ� PHQJJXQDNDQ� EDNWHUL�
%D F L O O X V � DP\ O R O L T X H I D F L H Q V � D W D X �
0LFUREDFWHULXP�ROHRYRUDQV�SDGD�NRQVHQWUDVL�

��
�� FIX�P/� GDSDW� PHQXUXQNDQ� MXPODK�
SURSDJXO� )XVDULXP� YHUWLFLOOLRLGHV� GL� GDODP�
MDULQJDQ� DNDU� WDQDPDQ� MDJXQJ�� 7DQ� HW� DO�
������� WHODK� EHUKDVLO� PHQJLVRODVL� EDNWHUL�
HQGRILWLN� GDUL� WDQDPDQ� NDUHW� \DQJ�
PHQXQMXNNDQ� SRWHQVL� SHQJKDPEDWDQ�
KLQJJD� ���� WHUKDGDS� SHQ\DNLW� OD\X�
)XVDULXP�SDGD�SLVDQJ�

3RSXODVL� EDNWHUL� HQGRILWLN� \DQJ�
EHUDVDO�GDUL�SRSXODVL�HSLILW�SDGD�SHUPXNDDQ�
DNDU� PDXSXQ� SHUPXNDDQ� GDXQ� \DQJ�
GLNHWDKXL�PDPSX�PDVXN�NH�GDODP�MDULQJDQ�
WDQDPDQ� �HQGRILW�� GDSDW� GLLQYHVWDVLNDQ� NH�
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(NVSORUDVL�%DNWHUL�(QGRILN�GDQ�3RWHQVLQ\D�'DODP�3HQJKDPEDWDQ�-DPXU�$NDU�3XWLK��5LJLGRSRUXV�PLFURSRUXV�

ELELW� GDQ� EDKDQ� WDQDP�� .HWLND� EHUDGD� GL�
GDODP� MDULQJDQ� WDQDPDQ�� EDNWHUL� HQGRILWLN�
DNDQ� PHQHPSDWL� EDJLDQ� WHUWHQWX� SDGD�
MDULQJDQ� WDQDPDQ� DWDX� VHFDUD� VLVWHPLN�
PHODNXNDQ� NRORQLVDVL�� 0LNURRUJDQLVPH�
WHUVHEXW�GDSDW�KLGXS�GL�GDODP�VHO��GL�UXDQJ�
DQWDU�VHO��DWDX�SDGD�VLVWHP�MDULQJDQ�DQJNXW�
WDQDPDQ��%HEHUDSD�JHQXV�\DQJ�GLODSRUNDQ�
VHEDJDL�EDNWHUL�HQGRILWLN�\DQJ�GLLVRODVL�GDUL�
EHUEDJDL�MHQLV�WDQDPDQ�DQWDUD�ODLQ�%DFLOOXV��
3VHXGRPRQDV�� 3DQWRHD�� $FLQHWREDFWHU��
$JUREDFWHULXP�� 6HUUDWLD�� %XUNKROGHULD��
&XUWREDFWHULXP�GDQ�6SKLQJRPRQDV��/L�HW�DO���
������8OULFK�HW�DO���������

3HQHOLWLDQ� LQL� GLODNXNDQ� XQWXN�
PHQJHNVSORUDVL�GDQ�PHQJLGHQWLILNDVL� LVRODW�
EDNWHUL� HQGRILWLN� GDUL� SHUDNDUDQ� WDQDPDQ�
NDUHW� VHUWD� PHQJXML� SRWHQVLQ\D� VHEDJDL�
DQWDJRQLV� WHUKDGDS� 5�� PLFURSRUXV�� 3RWHQVL�
DQWDJRQLV� GLNHWDKXL� GHQJDQ� XML� RSRVLVL�
ODQJVXQJ�� DGD� WLGDNQ\D� DNWLYLWDV� HQ]LP�
SURWHDVH� GDQ� NHPDPSXDQ� SHQJKDPEDWDQ�
ROHK� ILOWUDW� HNVWUDVHOXOHU� LVRODW� EDNWHUL�
GHQJDQ�PHWRGH�SDSHU�GLVN�

%$+$1�'$1�0(72'(

%DKDQ� WDQDPDQ� \DQJ� GLJXQDNDQ�
GDODP� SHQHOLWLDQ� LQL� DGDODK� VDPSHO� DNDU�
WDQDPDQ�NDUHW�7DQDPDQ�0HQJKDVLONDQ��70��
\DQJ� VHKDW� GL� DUHDO� HQGHPLN� -$3� �IHQRWLS�
SRKRQ� PHQ\HUXSDL� WDQDPDQ� VHHGOLQJ�� GL�
GDHUDK� 6LNLMDQJ� 0DWL�� 5LDX�� VHUWD� VDPSHO�
DNDU�WDQDPDQ�NDUHW�VHKDW�NORQ�*7���GL�DUHDO�
QRQ�HQGHPLN�-$3��GL�*HWDV��-DZD�7HQJDK��
%DKDQ�XWDPD� ODLQQ\D� DQWDUD� ODLQ�PHGLXP�
7U\SWLF� 6R\� $JDU� �76$��� VRGLXP� KLSRNORULW�
WHNQLV�NRQVHQWUDVL�����LVRODW�5��PLFURSRUXV�
68���DVDO�LVRODW�6XPDWHUD�8WDUD��DTXDGHVW��
PHGLXP�VNLP�PLON��GDQ�PHGLXP�XQWXN�XML�
SHQFDLUDQ� JHODWLQ�� %DKDQ� \DQJ� GLJXQDNDQ�
XQWXN� PHQJHNVWUDNVL� '1$� NURPRVRP�
EDNWHUL�\DLWX�ODUXWDQ�SHQ\DQJJD�7ULV�('7$�
��������P0���VRGLXP�GRGHF\O�VXOIDWH� �6'6��
����� 1D&O� �0�� &7$%� �� 1D&O� VROXWLRQ��
FKORURIRUP� LVRDP\O� DOFRKRO� ����� �&,$$���
SKHQRO�FKORURIRUP�1�LVRDP\O�DOFRKRO��3&,$$���
LVRSURSDQRO�� GDQ� HWDQRO� ����� %DKDQ� \DQJ�
G L S H U J X Q D N D Q � G D O D P � S U R V H V �
DPSOLILNDVL�3&5� PHOLSXWL� '1$� WHPSODWH��
'UHDP7DT� *UHHQ� PDVWHUPL[� �7KHUPR�
6FLHQWLILF��� *R7DT� *UHHQ� 0DVWHU� 0L[� �[�
�3URPHJD��86$���QXFOHDVH�IUHH�ZDWHU��SULPHU�
\DQJ� GLSHUJXQDNDQ� XQWXN� LGHQWLILNDVL�
EDNWHUL� EHUGDVDUNDQ�JHQ�SDUVLDO� ��6� U51$�
\DLWX� ��)� GDQ� ����5�� SULPHU� \DQJ�

GLSHUJXQDNDQ� XQWXN� LGHQWLILNDVL� EDNWHUL�
EHUGDVDUNDQ�JHQ�J\UDVH�VXEXQLW�%�\DLWX�)�
J\U%�GDQ�5�J\U%��6HGDQJNDQ�EDKDQ�XQWXN�
YLVXDOLVDVL�KDVLO� 3&5�GHQJDQ�HOHNWURIRUHVLV�
\DLWX� DJDURVD�� 7%(� �[� EXIIHU�� ODUXWDQ�
HWKLGLXP�EURPLGH��(W%U���ORDGLQJ�EXIIHU��GDQ�
���ES�'1$�/DGGHU�

(NSORUDVL� GDQ� 3HQJXMLDQ� $QWDJRQLVPH�
VHFDUD�,Q�9LWUR

,VRODVL� GLODNXNDQ� GDUL� EDJLDQ� DNDU�
WDQDPDQ� NDUHW�� 6WXGL� LQL� GLPXODL� GHQJDQ�
PHODNXNDQ� NROHNVL� LVRODW� VHUWD� SHQDSLVDQ�
VHFDUD�LQ�YLWUR�WHUKDGDS�NHPDPSXDQ�XQWXN�
PHQHNDQ�SHUNHPEDQJDQ�SHQ\DNLW�

,VRODVL� EDNWHUL� HQGRILWLN� GLODNXNDQ�
GHQJDQ� FDUD� PHQJDPELO� ���� J� EDJLDQ�
WDQDPDQ�� VH ODQMXWQ\D� GLGLV LQIHNVL �
SHUPXNDDQQ\D� GHQJDQ� ��� VRGLXP�
KLSRNORULW� VHODPD� VDWX� PHQLW�� NHPXGLDQ�
EDJLDQ�WDQDPDQ�WHUVHEXW�GLFXFL�GHQJDQ�DLU�
VWHULO� ���� NDOL� XQWXN� PHQJKLODQJNDQ� VLVD�
VLVD� \DQJ� PHQHPSHO�� %DKDQ� \DQJ� WHODK�
GLGLVLQIHNVL� GLJLOLQJ� GHQJDQ� PRUWDU� VWHULO�
GDODP� ��� PO� DLU� VWHULO�� /DUXWDQ� WHUVHEXW�
GLWHWHVNDQ�SDGD�FDZDQ�SHWUL�VHEDQ\DN�VDWX�
WHWHV�GDQ�GLWDPEDKNDQ�PHGLD�1XWULHQW�$JDU�
�1$��DWDX�7U\SWLF�6R\�$JDU��76$��\DQJ�PDVLK�

�
FDLU� ��� �� &��� 8QWXN� PHUDWDNDQ� GLVWULEXVL�
LQRNXOXP� EDNWHUL�� SHWUL� GLJR\DQJ�JR\DQJ�
SH U O DKDQ � GDQ � V HD UDK � � N HPXG LDQ �

R
GLLQNXEDVLNDQ�SDGD�VXKX����� &�VHODPD����
��� MDP� �-RVHSK� 	�'HND�� ������� 3HPLOLKDQ�
PHGLD� XQWXN� SHUWXPEXKDQ� EDNWHUL� VDQJDW�
SHQWLQJ�NDUHQD�PHPLOLNL�SHQJDUXK�ODQJVXQJ�
WHUKDGDS�MXPODK�GDQ�MHQLV�PLNURRUJDQLVPH�
\DQJ� GDSDW� GLLVRODVL� GDUL� MDULQJDQ� DNDU��
8QWXN� EDNWHUL� HQGRILWLN�� SDGD� XPXPQ\D�
PHQJJXQDNDQ� PHGLD� 76$� \DQJ� PHPLOLNL�
NLVDUDQ�MHQLV�EDNWHUL�FXNXS�OXDV��*DUGQHU�HW�
DO��������GDODP�+DOOPDQQ�HW�DO���������

.HPDPSXDQ� DQWDJRQLVPH� LVRODW�
GLNHWDKXL�GHQJDQ�XML�RSRVLVL�ODQJVXQJ�\DQJ�
PHQJLNXWL� PHWRGH� 6XSUL\DQWR�� 3UL\DWPRMR��
GDQ� $UZL\DQWR� ������� \DQJ� GLPRGLILNDVL�
\DLWX�NRORQL�MDPXU�5��PLFURSRUXV�\DQJ�WHODK�
GLERU� JDEXV� GHQJDQ� GLDPHWHU� ����� FP�
NHPXGLDQ�GLLQRNXODVLNDQ�GL� WHQJDK� FDZDQ�
SHWUL� \DQJ� WHODK� EHULVL� PHGLD� 76$��
6HODQMXWQ\D� LVRODW� EDNWHUL� \DQJ� GLXML�
GLJRUHVNDQ� SDGD� HPSDW� VLVL� EDJLDQ� WHSL�
FDZDQ� SHWUL� GHQJDQ� MDUDN� ���� FP� GDUL�
LQRNXOXP�MDPXU��,QNXEDVL�SDGD�VXKX�NDPDU�
GLODNXNDQ� VDPSDL� NRORQL� MDPXU� SDGD�
SHUODNXDQ� NRQWURO� PHPHQXKL� FDZDQ� SHWUL��
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3HQJDPDWDQ� GLODNXNDQ� VHWLDS� KDUL� GHQJDQ�
PHQJXNXU� SDQMDQJ� SHUWXPEXKDQ� NRORQL�
MDPXU�� \DLWX� GDUL� WHSL� SRWRQJDQ� LQRNXOXP�
DZDO� 5�� PLFURSRUXV� KLQJJD� NH� XMXQJ�
SH U WXPEXKDQ � NR ORQ L � � V H U WD � ]RQD �
SHQJKDPEDWDQ�\DQJ�WHUEHQWXN�

,GHQWLILNDVL� ,VRODW� 7HUSLOLK� %HUGDVDUNDQ�
6HNXHQV�*HQ���6�U51$�GDQ�J\U%

,GHQWLILNDVL� VHFDUD� PROHNXOHU�
GLODNXNDQ�EHUGDVDUNDQ�VHNXHQV�JHQ�SDUVLDO�
��6�U51$�GDQ�JHQ�J\UDVH�VXEXQLW�%��J\U%���
$S O LNDV L � W HNQ LN � PROHNX OHU � XQWXN�
PHQJDQDOLVD� NHUDJDPDQ� PLNURED�� VHSHUWL�
DQDOLVLV� JHQ� ��V�U51$� GHQJDQ� SRO\PHUDVH�
FKDLQ� UHDFWLRQ� �3&5��PDPSX�PHQDPSLONDQ�
NHUDJDPDQ� JHQHWLND� PLNURED�� EDLN� \DQJ�
GDSDW�GLNXOWXUNDQ�PDXSXQ�WLGDN��*HQ���V�
U51$� PHUXSDNDQ� SLOLKDQ� NDUHQD� JHQ� LQL�
WHUGDSDW�SDGD�VHPXD�SURNDULRW�GDQ�PHPLOLNL�
EDJLDQ�DWDX�VHNXHQ�NRQVHUYDWLI�VHUWD�VHNXHQ�
ODLQQ\D�\DQJ�VDQJDW�EHUYDULDVL��3HQJJXQDDQ�
JHQ�SDUVLDO���6�U51$�PDVLK�FXNXS�DNXUDW�
GDQ� FHSDW� XQWXN� PHQJHWDKXL� KXEXQJDQ�
IL ORJHQHWLN� EDNWHUL� GDQ� NHUDJDPDQ�
NRPXQLWDV� PLNURELD�� VHGDQJNDQ� JHQ� J\U%�
GLJXQDNDQ� XQWXN�PHPEHGDNDQ� KXEXQJDQ�
DQWDU� VSHVLHV� \DQJ� PHPLOLNL� NHNHUDEDWDQ�
FXNXS�GHNDW��<LQ�HW�DO���������
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GLWXPEXKNDQ�SDGD�PHGLD�7U\SWLF�6R\�%URWK�
�76%�� GHQJDQ� LQNXEDVL� PHQJJXQDNDQ�
VKDNHU� VHODPD� �� ������ MDP�� 6HODQMXWQ\D�
HNVWUDNVL� '1$� GLODNXNDQ� VHVXDL� GHQJDQ�
1LVKLJXFKL�HW�DO���������WDQSD�PHQJJXQDNDQ�
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JHQ� SDUVLDO� ��6� U51$� GDQ� J\U%�� 3URVHV�
LGHQWLILNDVL� GLDZDOL� GHQJDQ� DPSOLILNDVL� JHQ�
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ES�� .RPSRVLVL� FDPSXUDQ� 3&5� XQWXN�
PHQJDPSOLILNDVL� JHQ� SDUVLDO� ��6� U51$�
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QXFOHDVH� IUHH�ZDWHU����ÍO�VHKLQJJD�YROXPH�
DNKLU�VXVSHQVL�DGDODK����ÍO��3&5�GLODNXNDQ�
PHQJJXQDNDQ� 7KHUPDO� F\FOHU� GHQJDQ�
SHQJDWXUDQ� GHQDWXUDVL� DZDO� '1$� FHWDNDQ�
���&� VHODPD� �� PHQLW�� GLLNXWL� GHQJDQ� ���
VLNOXV�\DQJ�WHUGLUL�DWDV�GHQDWXUDVL�����GHWLN�
SDGD�VXKX����&���DQQHDOLQJ�����GHWLN�SDGD�
VXKX����&���H[WHQVLRQ� ����GHWLN�SDGD�VXKX�
���&���GDQ�SDGD�DNKLU�VLNOXV��ILQDO�H[WHQVLRQ�
SDGD�VXKX����&�VHODPD���PHQLW��
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8QWXN� DPSOLILNDVL� JHQ� J\U%� PHQJLNXWL�
SURVHGXU�<DPDPRWR�GDQ�+DUD\DPD���������
'1$�KDVLO�DPSOLILNDVL�EHUXNXUDQ��������ES�
GLYLVXDOLVDVL�GHQJDQ�HOHNWURIRUHVLV�SDGD����
JHO� DJDURVH� �6LJPD�� �E�Y�� GDODP� �[� 7%(�
EXIIHU�GHQJDQ�����ES�GDQ���NE�'1$�ODGGHU��

��� $QDOLVLV�GDWD�KDVLO�VHNXHQVLQJ
6HNXHQVLQJ� GLODNXNDQ� GHQJDQ�

VW
PHQJLULP�KDVLO�3&5�NH�SHUXVDKDDQ�� �%$6(�
0DOD\VLD��+DVLO�3&5�GLPDVXNNDQ�NH�GDODP�
WDEXQJ� HSHQGRUI� NHPXGLDQ� GLEHUL� SDUDILOP�
SDGD�WXWXSQ\D��7XEH�\DQJ�EHULVL�KDVLO�3&5�
GLOHWDNNDQ� GL� DWDV� VWHUHRIRUP�� NHPXGLDQ�
GLNHPDV�GDODP� LFH�ER[��GDQ�GLNLULPNDQ�NH�

VW
SHUXVDKDDQ�� �%$6(�0DOD\VLD��6HNXHQVLQJ�
EHUWXMXDQ� XQWXN� PHQJHWDKXL� XUXWDQ� EDVD�
'1$� LVRODW� EDNWHUL� \DQJ� DNDQ� GLJXQDNDQ�
XQ WXN � PH O L KD W � GDQ � PHQHQ WXNDQ �
NHNHUDEDWDQ� VSHVLHV� LVRODW� EDNWHUL� GHQJDQ�
EDVLV�GDWD��GDWDEDVH��EDNWHUL�\DQJ�DGD�SDGD�
*HQH%DQN��+DVLO�VHNXHQVLQJ�NURPRVRP�'1$�
EDNWHUL� \DQJ� GLSHUROHK�� GLDQDOLVLV� GDQ�
GLEDQGLQJNDQ�GHQJDQ�EDVLV� GDWD� \DQJ� DGD�
SDGD� 1&%,� PHQJJXQDNDQ� 3URJUDP� %/$67�
XQWXN�PHQJHWDKXL�KRPRORJL�VHNXHQV�LVRODW�
EDNWHUL� WHUVHEXW� GHQJDQ� VSHVLHV� EDNWHUL�
ODLQQ\D�� 6HODQMXWQ\D� GLODNXNDQ� DQDOLVLV�
KXEXQJDQ�VLPLODULWDV�GDQ�ILORJHQHWLN�EDNWHUL�
KDVLO� VHNXHQVLQJ� PHQJJXQDNDQ� SURJUDP�
6RIWZDUH� 0HJD� ��� 6HWHODK� LWX� GLJXQDNDQ�
3URJUDP� 7UHH9LHZ� SDGD� 0HJD� �� XQWXN�
PHPSHUROHK� JDPEDUDQ� SRKRQ� ILORJHQHWLN�
EDNWHUL�WHULGHQWLILNDVL�
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3HQJXMLDQ�$NWLYLWDV�(Q]LP�3URWHDVH

��� 8ML�GDODP�PHGLXP�VNLP�PLON

3HQJXMLDQ� LQL� GLODNXNDQ� GHQJDQ�
PHQJJXQDNDQ�PHGLXP�VNLP�PLON�PHQJLNXWL�
6HW\DZDQ��������\DQJ�WHGLUL�GDUL�. +32 ������� �

J�/��� .+ 32 � ����� J�/��� 0J62 ��+ 2� ������ � � �
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J�/��� DJDU� ������� J�/��� GDQ� VNLP�PLON� �����
J�/��� ,VRODW� EDNWHUL� EHUXPXU� ��� MDP�
GLJRUHVNDQ� SDGD� PHGLXP� XML� NHPXGLDQ�
GLLQNXEDVLNDQ�SDGD�VXKX�NDPDU�VHODPD����
���MDP��$NWLYLWDV�HQ]LP�SURWHDVH�\DQJ�WHUMDGL�
GLWXQMXNNDQ� GHQJDQ� PXQFXOQ\D� ]RQD�
EHQLQJ�DWDX�KDOR�GLVHNLWDU�NRORQL�EDNWHUL�

��� 8ML�SHQFDLUDQ�JHODWLQ

3HQJXMLDQ� LQL� GLODNXNDQ� PHQJLNXWL�
PHWRGH� &KDNUDERUW\�� 0DKDSDWUD�� GDQ� 5R\�
��������\DLWX�GHQJDQ�PHQXVXNNDQ�MDUXP�RVH�
\DQJ� WHODK� GLFHOXSNDQ� NH� GDODP� VXVSHQVL�
EDNWHUL� XML� SDGD� PHGLXP� JHODWLQ� GDODP�
WDEXQJ� UHDNVL�� 0HGLXP� JHODWLQ� \DQJ�
GLJXQDNDQ� WHUGLUL�GDUL�EHHI� H[WUDFW� ��� J�/���
SHSWRQH����J�/��GDQ�JHODWLQ������J�/���0HGLD�
J H O D W L Q � \ D Q J � W H O D K � G L L Q R NX O D V L � �

R
GLLQNXEDVLNDQ� SDGD� VXKX� �� &� GDQ�
GLODNXNDQ�SHQJDPDWDQ�VHWLDS���KDUL�VHNDOL�
VHODPD� ��� KDUL�� 3DGD� VDDW� SHQJDPDWDQ��
WDEXQJ� SHUODNXDQ� GDQ� WDEXQJ� NRQWURO�
GLPDVXNNDQ� NH� GDODP� OHPDUL� HV� \DQJ�

R
EHUVXKX�� &�VHODPD����PHQLW�KLQJJD�WDEXQJ�
NRQWURO� \DQJ� GLWXVXN� GHQJDQ� DLU� VWHULO�
PHPEHNX�� $NWLYLWDV� SURWHROLWLN� LVRODW� \DQJ�
GLXML� GLWXQMXNNDQ� GHQJDQ� PHQFDLUQ\D�
JHODWLQ�VHWHODK�GLPDVXNNDQ�NH�GDODP�OHPDUL�
HV�

3HQJXMLDQ� $QWDJRQLVPH� (NVWUDVHOXOHU�
GHQJDQ� 0HWRGH� &DNUDP� .HUWDV� 6DULQJ�
�)LOWHU�3DSHU�'LVN�

)LOWUDW� LVRODW� EDNWHUL� \DQJ� GLXML�
GLSHUVLDSNDQ�GHQJDQ�GLWXPEXKNDQ�WHUOHELK�
GDKXOX�SDGD�PHGLXP�7U\SWLF�6R\�%URWK��76%��
VHODPD� ��� MDP� NHPXGLDQ� GLVHQWULIXJDVL�
GHQJDQ� NHFHSDWDQ� ������� USP� VHODPD� ��
PHQLW� GDQ� ILOWUDW� \DQJ� GLSHUROHK� GLVDULQJ�
PHQJJXQDNDQ� NHUWDV� IL OWHU� GHQJDQ�
NHUDSDWDQ�������P��6HODQMXWQ\D�ILOWUDW�GDSDW�
ODQJVXQJ� GLJXQDNDQ� DWDX� GLVLPSDQ� SDGD�

R
VXKX� ��� &�� 3HQJXMLDQ� GLODNXNDQ� GHQJDQ�
PHQJXQDNDQ� PHGLXP� 76$� GDODP� FDZDQ�

SHWUL��6HWHODK�PHGLXP�PHQJHUDV��SRWRQJDQ�
NRORQL�MDPXU�DNDU�SXWLK�EHUGLDPHWHU�����FP�
GLOHWDNNDQ� GL� WHQJDK� SHWUL�� 6HODQMXWQ\D� ��
FDNUDP�NHUWDV�VDULQJ�VWHULO�EHUGLDPHWHU�����
FP�GLOHWDNNDQ�GL�GDODP�SHWUL�GHQJDQ�MDUDN���
FP� DQWDUD� SDSHU� GLVN� GDQ� LQRNXOXP� -$3��
3DGD�VHWLDS�SDSHU�GLVN�GLWHWHVL�GHQJDQ�����O�
ILOWUDW�EDNWHUL�GHQJDQ�EHUEDJDL�NRQVHQWUDVL�
ILOWUDW��\DLWX����������������GDQ�����ILOWUDW�
EDNWHUL� GDODP� DLU� VWHULO�� 6HWLDS� SHUODNXDQ�
GLEHULNDQ� XODQJDQ� �� FDZDQ� SHWUL�� 6HEDJDL�
NRQWURO��SDSHU�GLVN�GLWHWHVL�GHQJDQ�����O�DLU�
VWHULO��,QNXEDVL�GLODNXNDQ�SDGD�VXKX�NDPDU�
GDQ� SHQJDPDWDQ� ]RQD� SHQJKDPEDWDQ�
GLODNXNDQ� VHWLDS� KDUL� KLQJJD� NRORQL� -$3�
GHQJDQ�SHUODNXDQ�NRQWURO�PHPHQXKL�FDZDQ�
SHWUL�

5DQFDQJDQ�3HUFREDDQ�GDQ�$QDOLVD�'DWD

5DQFDQJDQ� SHUFREDDQ� GLODNXNDQ�
GHQJDQ� 5DQFDQJDQ� $FDN� /HQJNDS� �5$/���
PDVLQJ�PDVLQJ���XODQJDQ�VHWLDS�SHUODNXDQ��
'DWD�KDVLO�SHQJXMLDQ�GLDQDOLVLV�GHQJDQ�RQH�
ZD\� DQRYD� GDQ� GLXML� ODQMXW�PHQJJXQDNDQ�
'XQFDQ�0XOWLSOH�5DQJH�7HVW�SDGD� WDUDI����
GDODP�3URJUDP�6WDWLVWLFDO� $QDO\VLV� 6\VWHP�
�6$6��

+$6,/�'$1�3(0%$+$6$1

(NSORUDVL� GDQ� 3HQJXMLDQ� $QWDJRQLVPH�
VHFDUD�,Q�9LWUR

(NVSORUDVL� \DQJ� GLODNXNDQ� GDUL�
EDJLDQ�DNDU�WDQDPDQ�NDUHW�VHKDW�GLSHUROHK���
LVRODW�EDNWHUL�HQGRILWLN��\DLWX���LVRODW�EHUDVDO�
GDUL�DUHDO�HQGHPLN� MDPXU�DNDU�SXWLK� �$����
$��� GDQ� $���� GDQ� �� LVRODW� EHUDVDO� GDUL�
GDHUDK�QRQ�HQGHPLN��*1��GDQ�*1����,VRODW�
WHUVHEXW� PHQXQMXNNDQ� UHVSRQ� DQWDJRQLV�
WHUKDGDS�-$3�\DQJ�VDPD�SDGD�KDUL�NHHPSDW�
VHWHODK� LQRNXODVL�� NHFXDOL� LVRODW� $��� \DQJ�
PHPLOLNL�]RQD�SHQJKDPEDWDQ�����FP��7DEHO�
���

3HQJDPDWDQ� MXJD � G L ODNXNDQ�
WHUKDGDS� SHUWXPEXKDQ� PLVHOLXP� 5��
PLFURSRUXV� KLQJJD���KDUL� VHWHODK� LQRNXODVL�
NDUHQD�SDGD�SHQJDPDWDQ�KDUL�NH���VHEDJLDQ�
SHUODNXDQ� GDQ� NRQWURO� WHODK� PHPHQXKL�
FDZDQ� SHWUL�� 3HUWXPEXKDQ� PLVHOLXP� 5��
PLFURSRUXV� WHUOLKDW� SDOLQJ� ODPEDW� SDGD�
SHUODNXDQ� LVRODW� $��� \DQJ� WLGDN� EHUEHGD�
Q\DWD�GHQJDQ�LVRODW�$���GDQ�$����7DEHO����

(NVSORUDVL�%DNWHUL�(QGRILN�GDQ�3RWHQVLQ\D�'DODP�3HQJKDPEDWDQ�-DPXU�$NDU�3XWLK��5LJLGRSRUXV�PLFURSRUXV�
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7DEHO����Q =RQD�SHQJKDPEDWDQ�EHEHUDSD�LVRODW�EDNWHUL�HQGRILWLN�GHQJDQ�XML�RSRVLVL�ODQJVXQJ�
WHUKDGDS�MDPXU�DNDU�SXWLK�5��PLFURSRUXV�SDGD�PHGLXP�76$

7DEOH���Q 7KH�GLUHFW�LQKLELWLRQ�]RQH�RI�EDFWHULDO�LVRODWHV�DJDLQVW�5��PLFURSRUXV�RQ�76$�PHGLXP

.HWHUDQJDQ��5HPDUNV��

��� $QJND�\DQJ�GLLNXWL�KXUXI� \DQJ�VDPD�GDODP�VDWX�NRORP� WLGDN�EHUEHGD�Q\DWD�EHUGDVDUNDQ�XML�
'XQFDQ�0XOWLSOH�5DQJH�7HVW�SDGD�WLQJNDW�NHSHUFD\DDQ������)LJXUHV�IROORZHG�E\�WKH�VDPH�OHWWHU�LQ�
WKH�VDPH�FROXPQ�LQGLFDWHV�QR�VLJQLILFDQW�GLIIHUHQFH�EDVHG�RQ�'057�DW�����OHYHO�

��� +6,� �+DUL�6HWHODK�,QRNXODVL��'$,� �'D\V�$IWHU�,QRFXODWLRQ�

,GHQWLILNDVL� %HUGDVDUNDQ� 6HNXHQV� *HQ�
��6�U51$�GDQ�J\U%

,GHQWLILNDVL� VHFDUD� PROHNXOHU�
GLODNXNDQ� WHUKDGDS� LVRODW� $��� \DQJ�
PHZDNLOL�LVRODW�EDNWHUL�HQGRILWLN�EHUDVDO�GDUL�
WDQDPDQ�VHKDW�GL�DUHDO�HQGHPLN�MDPXU�DNDU�
SXWLK�� ,GHQWLILNDVL� GLODNXNDQ� EHUGDVDUNDQ�
VHNXHQV�JHQ���6�U51$�GDQ�J\UDVH�%��+DVLO�
3&5�PHQJJXQDNDQ�XUXWDQ�EDVD�SULPHU���6�
U51$���)���
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PHQXQMXNNDQ� EDKZD� '1$� LVRODW� $���
PDPSX�WHUDPSOLILNDVL�PHQJJXQDNDQ�SULPHU�
��6� U51$� GHQJDQ� SDQMDQJ� EDVD� ������ES�
GDQ� PHQJJXQDNDQ� SULPHU� J\U%� SDGD�
������ES�� 9LVXDOLVDVL� KDVLO� 3&5� JHQ� ��6�
U51$� GDQ� *\U%� \DQJ� PHQJJXQDNDQ� JHO�
DJDURVD� ��� GLEDZDK� 89� 7UDQVOXPLQDWRU�
GDSDW�GLOLKDW�SDGD�*DPEDU�����

3URGXN� 3&5� GHQJDQ� NHGXD� SULPHU�
WHUVHEXW� VHODQMXWQ\D� GLVHNXHQVLQJ� XQWXN�

,VRODW�
,VRODWH�

3HUWXPEXKDQ�NRORQL�MDPXU�
)XQJDO�FRORQ\�JURZWK��

�FP��

��+6,�
��'$,�

��+6,�
��'$,�

$��� ����FG� ����G�
$��� ����E� ����G�
$��� ����EF� ����G�
*1�� ����EF� ����F�
*1�� ����G� ����E�

.RQWURO� ����D� ����D�

���

7DEHO���Q 3HUWXPEXKDQ�NRORQL�MDPXU�DNDU�SXWLK�5��PLFURSRUXV�GHQJDQ�XML�RSRVLVL�ODQJVXQJ�
EHEHUDSD�LVRODW�EDNWHUL�HQGRILWLN�SDGD�PHGLXP�76$

7DEOH���Q 5��PLFURSRUXV�FXOWXUH�JURZWK�RQ�GLUHFW�RSSRVLWLRQ�WHVW�WR�VHYHUDO�EDFWHULDO�LVRODWHV�RQ�
76$�PHGLXP�

.HWHUDQJDQ��5HPDUNV��

��� $QJND�\DQJ�GLLNXWL�KXUXI�\DQJ�VDPD�GDODP�VDWX�NRORP�WLGDN�EHUEHGD�Q\DWD�EHUGDVDUNDQ�XML�'XQFDQ�
0XOWLSOH�5DQJH�7HVW�SDGD�WLQJNDW�NHSHUFD\DDQ������)LJXUHV�IROORZHG�E\�WKH�VDPH�OHWWHU�LQ�WKH�VDPH�
FROXPQ�LQGLFDWHV�QR�VLJQLILFDQW�GLIIHUHQFH�EDVHG�RQ�'057�DW�����OHYHO�

��� +6,� �+DUL�6HWHODK�,QRNXODVL��'$,� �'D\V�$IWHU�,QRFXODWLRQ�
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*DPEDU����9LVXDOLVDVL�KDVLO�3&5�LVRODW�$���PHQJJXQDNDQ�SULPHU���6�U51$�GDQ�J\U%�
)LJXUH����$JDURVH�JHO�HOHFWURSKRUHVLV�RI�3&5�SURGXFW�EDVHG�RQ���6�U51$�DQG�J\U%�JHQH�RI�

LVRODWH�$���

.HWHUDQJDQ��5HPDUNV��
�����NE� �PDUNHU����NE� �PDUNHU�
����� ���6�U51$���������ES���� ���6�U51$��������ES�
����� �J\U%���������ES���� �J\U%���������ES�

PHQJHWDKXL�XUXWDQ�EDVD�'1$�LVRODW�EDNWHUL��
GDODP� KDO� LQL� LVRODW� $���� \DQJ� DNDQ�
GLJXQDNDQ� XQWXN� PHQHQWXNDQ� KXEXQJDQ�
NHNHUDEDWDQ� VSHVLHV� LVRODW� EDNWHUL� GHQJDQ�
GDWDEDVH� '1$� EDNWHUL� \DQJ� EHUDGD� GL�
*HQH%DQN�� +DVLO� VHNXHQVLQJ� '1$� EDNWHUL�
GLDQDOLVLV� GDQ� GLEDQGLQJNDQ� GHQJDQ�
GD W D E D V H � \ D Q J � D G D � S D G D � 1&% , �
PHQJJXQDNDQ� SURJUDP� %/$67� XQWXN�
PHQJHWDKXL� KRPRORJLQ\D� WHUKDGDS� VSHVLHV�
EDNWHUL� ODLQQ\D�� +RPRORJL� VHNXHQV� LVRODW�
$���EHUGDVDUNDQ�JHQ���6�U51$�GDSDW�GLOLKDW�
SDGD�7DEHO���

%HUGDVDUNDQ�VHNXHQV�JHQ���6�U51$��
LVRODW�$���WHUPDVXN�DWDX�PLULS�GHQJDQ�LVRODW�
%DFLOOXV� FHUHXV� $7&&� ������ GHQJDQ�
KRPRORJL� �������� 6HODQMXWQ\D� GLODNXNDQ�
DQDOLVLV� KXEXQJDQ� VLPLODULWDV� GDQ�
ILORJHQHWLN�EDNWHUL�%DFLOOXV�VSS���LVRODW�$����
KDVLO� VHNXHQVLQJ� GHQJDQ� PHQJJXQDNDQ�
3URJUDP�0HJD� ��� +DVLO� DQDOLVLV� KXEXQJDQ�
ILORJHQHWLN�EDNWHUL�%DFLOOXV�VSS��EHUGDVDUNDQ�
JHQ���6�U51$�GDSDW�GLOLKDW�SDGD�*DPEDU���
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7DEHO����+RPRORJL�VHNXHQV�JHQ���6�U51$�LVRODW�$���GHQJDQ�PHQJJXQDNDQ�3URJUDP�%/$67
7DEOH������6�U51$�JHQH�VHTXHQFH�VLPLODULW\�RI�LVRODWH�$���XVLQJ�%/$67�3URJUDP

1R��
,VRODW�

,VRODWH�

+RPRORJL�

+RPRORJ\��

����

.RGH�DNVHV�

$FFHVVLRQ�FRGH�

�� %DFLOOXV�FHUHXV�$7&&������
� ������ 15B�������

�� %DFLOOXV�WKXULQJLHQVLV�1%5&�������
� ������ $%�������

�� %DFLOOXV�DQWKUDFLV�$PHV� ������ 15B�������

�� %DFLOOXV�ZHLKHQVWHSKDQHQVLV�'60�����
� ������ 15B�������

�� %DFLOOXV�P\FRLGHV&�� ������ $<�������

�� %DFLOOXV�VXEWLOLV�VXEVS��VSL]L]HQLL�'60������ ������ '4�������

�� %DFLOOXV�PRMDYHQVLV�,)2�����
� ������ 15B�������

�� %DFLOOXV�YDOOLVPRUWLV�'60�����
� ������ 15B�������

�� %DFLOOXV�DP\OROLTXHIDFLHQV�1%5&������
� ������ 15B�������

��� 3DHQLEDFLOOXV�SRO\P\[D�'60���7
� ������ +*�������

���

*DPEDU����+DVLO�DQDOLVLV�KXEXQJDQ�ILORJHQHWLN�VHNXHQV�EDNWHUL�%DFLOOXV�VSS��GDQ�LVRODW�$���
EHUGDVDUNDQ�JHQ���6�U51$��,VRODW�$���PHQMDGL�VDWX�NHORPSRN�GHQJDQ�%DFLOOXV�
FHUHXV�$7&&�������

)LJXUH����� 7KH� SK\ORJHQHWLF� WUHH� EDVHG� RQ� ��6� U51$� � JHQH� RI�%DFLOOXV� VSS�� LQFOXGHG� WKH�
LVRODWHV�RI�$����,VRODWH�$���ZDV�JURXSHG�DQG�FORVHO\�UHODWHG�WR�%DFLOOXV�FHUHXV�
$7&&�������

+DVLO�DQDOLVLV�ILORJHQHWLN�VHNXHQV�JHQ�
��6� U51$� EDNWHUL� LVRODW� $��� PHPLOLNL�
KXEXQJDQ�NHNHUDEDWDQ�\DQJ�GHNDW�GHQJDQ�
VSHVLHV�EDNWHUL�%DFLOOXV�FHUHXV�$7&&��������
+DO�LQL�PHQXQMXNNDQ�EDKZD�SDGD�VHNXHQV�
EDNWHUL�$���EHUGDVDU�JHQ���6�U51$�FXNXS�
NRQVLVWHQ� VHEDJDL� %DFLOOXV� FHUHXV� EDLN�
EHUGDVDUNDQ� KRPRORJL� PDXSXQ� GHQJDQ�
DQDOLVLV� ILORJHQHWLN�� 6HODQMXWQ\D� KRPRORJL�
VHNXHQV�EDNWHUL�%DFLOOXV�VSS��DWDX�LVRODW�$���
MXJD� GLDQDOLVLV� EHUGDVDUNDQ� VHNXHQV� JHQ�
J\U%�� 6HFDUD� OHQJNDS� QLODL� KRPRORJLQ\D�
GDSDW�GLOLKDW�VHSHUWL�SDGD�7DEHO���

6HNXHQV� EDNWHU L � L VR OD W � $���
EHUGDVDUNDQ� JHQ� '1$� J\UDVH� VXEXQLW� %�
PDVLK� PHQXQMXNNDQ� KDVLO� \DQJ� VDPD�
GHQJDQ�VHNXHQV�EHUGDVDUNDQ�JHQ���6�U51$��
,VRODW�$���WHUPDVXN�DWDX�PLULS�GHQJDQ�LVRODW�
%DFLOOXV� FHUHXV� $7&&� ������ GHQJDQ�
KRPRORJL� �������� 6HODQMXWQ\D� GLODNXNDQ�
DQDOLVLV� KXEXQJDQ� VLPLODULWDV� GDQ�
ILORJHQHWLN� EDNWHUL� %DFLOOXV� VSS�� KDVLO�
VHNXHQVLQJ�WHUVHEXW�PHQJJXQDNDQ�3URJUDP�
0HJD� ��� 0HQXUXW� DQDOLVLV� KXEXQJDQ�
ILORJHQHWLN�LQL��VHNXHQV�EDNWHUL�%DFLOOXV�VSS��
EHUGDVDUNDQ� JHQ� J\U%� MXJD� PHPLOLNL�
KXEXQJDQ�NHNHUDEDWDQ�\DQJ�GHNDW�GHQJDQ�
%DFLOOXV�FHUHXV�$7&&�������VHSHUWL�WDPSDN�
SDGD�*DPEDU���

6HW\DZDQ��%HUOLDQ��GDQ�3UDVHW\R



���

%HUGDVDUNDQ�DQDOLVLV�ILORJHQHWLN�JHQ�
��6�U51$�GDQ�J\UDVH�VXE�XQLW�%��LVRODW�$���
WHUPDVXN� VDWX� NHORPSRN� GHQJDQ� EDNWHUL�
%DFLOOXV� FHUHXV�� %HUEHGD� GHQJDQ� KDVLO�
SHQJXMLDQ�UHDNVL�JUDP�GHQJDQ�.2+����\DQJ�
PHQXQMXNNDQ� EDKZD� LVRODW� $��� WHUPDVXN�
JUDP�QHJDWLI��%DFLOOXV�FHUHXV�SDGD�XPXPQ\D�
WHUPDVXN� EDNWHUL� JUDP� SRVLWLI� �6HQHVL� 	�
*KHODUGL�� ������ 7DOOHQW� HW� DO��� ������� %��
FHUHXV� WHUVHEDU� OXDV� SDGD� EHUEDJDL�
OLQJNXQJDQ��WHUXWDPD�GL�GDODP�WDQDK��GDQ�
GDSDW�EHUWDKDQ�ODPD�GDODP�EHUEDJDL�NRQGLVL�
O LQJNXQJDQ�� %DNWHUL� WHUVHEXW� MXJD�
GLWHPXNDQ� GL� GDODP� MDULQJDQ� WDQDPDQ�
VHEDJDL�EDNWHUL�HQGRILW��VHSHUWL�\DQJ�GLLVRODVL�
ROHK�=KDR�HW�DO���������GDUL�WDQDPDQ�6RSKRUD�
DORSHFXURLGHV�

3DGD�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�
/L��0D��/LX�GDQ�=KDQJ���������%DFLOOXV�FHUHXV�
V W UD LQ � %��� � PHPL O LN L � PHNDQLVPH�
DQWDJRQLVWLN�WHUKDGDS�MDPXU�%RWU\WLV�FLQHUHD�
\DQJ�WHUGHWHNVL�VHFDUD�PLNURVNRSLN�GHQJDQ�
DGDQ\D� SHUXEDKDQ� SDGD� PRUIRORJL��
XOWUDVWUXNWXU� GDQ� ILVLRORJL� KLID� MDPXU� %��
FLQHUHD��%HEHUDSD�LVRODW�EDNWHUL�HQGRILWLN�%��
FHUHXV� GLNHWDKXL� PHQXQMXNNDQ� DNWLYLWDV�

DQWLIXQJDO�WHUKDGDS�EHEHUDSD�MDPXU�SDWRJHQ�
WDQDPDQ� VHSHUWL� )XVDULXP� R[\VSRUXP� GDQ�
0DJQDSKRUWKH�JULVHD��=KDR�HW�DO���������

%�� FHUHXV� GDSDW� PHPLOLNL� VLNOXV�
KLGXS� VHEDJDL� VDSURILW� VHXPXU� KLGXSQ\D��
WHWDSL� EDNWHUL� LQL� MXJD� EHUSRWHQVL� VHEDJDL�
SDWRJHQ� \DQJ� PHQ\HEDENDQ� VDNLW� SDGD�
PDQXVLD�� WHUXWDPD� VHEDJDL� SHQ\HEDE�
NHUDFXQDQ�PDNDQDQ�\DQJ�GLWDQGDL�GHQJDQ�
GLDUH��JDQJJXDQ�SHUXW��PXDO�DWDX�PXQWDK��
\DQJ�VHEDJLDQ�EHVDU�WHUMDGL�SDGD�RUDQJ�\DQJ�
NXUDQJ�VHKDW��PHPLOLNL�SHQ\DNLW�NULWLV�DWDX�
PHPLOLNL� NHNHEDODQ� WXEXK� \DQJ� OHPDK�
�0F,QW\UH� HW� DO��� ������ 6HQHVL� 	� *KHODUGL��
������7DOOHQW�HW�DO����������

3HQJXMLDQ�$NWLYLWDV�(Q]LP�3URWHDVH

��� 8ML�GDODP�PHGLXP�VNLP�PLON

0HGLXP� VNLP� PLON� PHUXSDNDQ�
PHGLXP�\DQJ�WHUGLUL�DWDV�QXWULHQW�DJDU�\DQJ�
GLWDPEDKNDQ� VXVX� \DQJ� PHQJDQGXQJ�
NDVHLQ�� .DVHLQ� DGDODK� SURWHLQ� \DQJ�
PHQGRPLQDVL� VXVX� GDQ� PHUXSDNDQ�
PDNURPROHNXO�\DQJ�WHUGLUL�DWDV�DVDP�DPLQR�
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,VRODWH�

+RPRORJL��
+RPRORJ\��
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.RGH�DNVHV�
$FFHVVLRQ�1R��

�� %DFLOOXV�FHUHXV�$7&&������
� ������ $%�������
�� %DFLOOXV�P\FRLGHV�%*6&��$��� ������ ()�������
�� %DFLOOXV�DQWKUDFLV�&,� ������ '4�������
�� %DFLOOXV�DQWKUDFLV�+����� ������ $%�������
�� %DFLOOXV�WKXULQJLHQVLV�$7&&������
� ������ )5�������
�� %DFLOOXV�VXEWLOLV�VXEVS��VXEWLOLV�%&5&������
� ������ '4�������
�� 3DHQLEDFLOOXV�SRO\P\[D�,$0������
� ������ $%�������

���

7DEHO����+RPRORJL�VHNXHQV�JHQ�J\U%�LVRODW�$���PHQJJXQDNDQ�3URJUDP�%/$67
7DEOH����*\U%�JHQH�VHTXHQFH�VLPLODULW\�RI�LVRODWH�$���XVLQJ�%/$67�3URJUDP

*DPEDU����+DVLO�DQDOLVLV�KXEXQJDQ�ILORJHQHWLN�VHNXHQV�EDNWHUL�%DFLOOXV�VSS��GDQ�LVRODW�$���
EHUGDVDUNDQ�JHQ�*\U%��,VRODW�$���PHQMDGL�VDWX�NHORPSRN�GHQJDQ�%DFLOOXV�FHUHXV�
$7&&�������

)LJXUH����� 7KH�SK\ORJHQHWLF�WUHH�EDVHG�RQ�J\U%�JHQH�RI�%DFLOOXV�VSS��LQFOXGHG�WKH�LVRODWHV�RI�
$����,VRODWH�$���ZDV�JURXSHG�DQG�FORVHO\�UHODWHG�WR�%DFLOOXV�FHUHXV�$7&&�������
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\DQJ� GLKXEXQJNDQ� ROHK� LNDWDQ� SHSWLGD��
(Q]LP�SURWHROLWLN�\DQJ�GLVHEXW�MXJD�SURWHDVH�
DWDX� SURWHLQDVH�� PHUXSDNDQ� HQ]LP� \DQJ�
PDPSX� PHPHFDK� UDQWDL� SDQMDQJ� SURWHLQ�
PHQMDGL�PROHNXO� \DQJ� OHELK� NHFLO� �SHSWLGD��
DWDX� EDKNDQ� PHQMDGL� NRPSRQHQ� WHUNHFLO�
SHQ\XVXQ�SURWHLQ��DVDP�DPLQR��

+DVLO�SHQJXMLDQ�%DFLOOXV�FHUHXV�LVRODW�
$���SDGD�PHGLXP�VNLP�PLON�PHQXQMXNNDQ�
DGDQ\D�DNWLYLWDV�HQ]LP�SURWHDVH�\DQJ�VDQJDW�
OHPDK�GLWDQGDL�GHQJDQ�DGDQ\D�]RQD�EHQLQJ�
\DQJ� WLSLV� GL� VHNLWDU� NRORQL�� GLEDQGLQJNDQ�
GHQJDQ� NRQWURO� SRVLWLI� �*DPEDU� ����
1DEUGDOLN�� *UDWD�� GDQ� /DWDOD� ������� MXJD�
PHQ\HEXWNDQ� EDKZD� VDODK� VDWX� LVRODW�
%DFLOOXV� FHUHXV� \DQJ� GLXMLQ\D�� \DLWX� LVRODW�
*���� WXPEXK� RSWLPXP� GDQ� GDSDW�
PHQJHNVSUHVLNDQ�DNWLYLWDV�SURWHROLWLN�SDGD�

R
PHGLXP� VNLP�PLON� KDQ\D� SDGD� VXKX� �� &�

R R
GDQ��� &��6HGDQJNDQ�SDGD�VXKX��� &��LVRODW�
WHUVHEXW�PHQXQMXNNDQ�DNWLYLWDV�SURWHROLWLN�
\DQJ�VDQJDW�UHQGDK�SDGD�PHGLXP�VNLP�PLON�

��� 8ML�SHQFDLUDQ�JHODWLQ

*HODWLQ� PHUXSDNDQ� VDODK� VDWX�
VXEVWUDW�\DQJ�PHQJDQGXQJ�SURWHLQ�VHKLQJJD�
GDSDW� GLJXQDNDQ� XQWXN� PHQJXML� DGD�
WLGDNQ\D� DNWLYLWDV� SURWHROLWLN� EDNWHUL��
0HGLXP�JHODWLQ�VHPL�VROLG�DNDQ�PHOHOHK�DWDX�

R
PHQFDLU� SDGD� VXKX� GL� DWDV� �� &� �$QRQLP��
������� QDPXQ� DNDQ� VHJHUD� PHPEHNX�
NHPEDOL� DSDELOD� GLPDVXNNDQ� NH� GDODP�
OHPDUL�SHQGLQJLQ�

+DVLO� SHQJXMLDQ� PHQXQMXNNDQ�
EDKZD� EDNWHUL� LVRODW� %DFLOOXV� FHUHXV� $���
PDPSX�PDQJKDVLONDQ�HQ]LP�JHODWLQDVH�DWDX�
PHQXQMXNNDQ� DNWLYLWDV� SURWHROLWLN� VHWHODK�
PDVD� LQNXEDVL� �� KDUL� �7DEHO� ���� $NWLYLWDV�
WHUVHEXW� GLWDQGDL� GHQJDQ� PHQFDLUQ\D�
PHGLXP� JHODWLQ� \DQJ� GLLQRNXODVL� WXVXN�
GHQJDQ� %DFLOOXV� FHUHXV� LVRODW� $��� VHWHODK�
GLPDVXNNDQ� NH� GDODP� OHPDUL� SHQGLQJLQ�
VHODPD� ����PHQLW�� SDGD� KDUL� NH��� VHWHODK�
LQRNXODVL� �*DPEDU� �%��� 3DGD� SHQJDPDWDQ�
KDUL�NHGXD�GDQ�NHHPSDW�VHWHODK�LQRNXODVL��
PHGLXP� JHODWLQ� PDVLK� EHOXP� WHUKLGUROLVLV�
GDQ� SDGDW� �*DPEDU� �$��� 6HPHQWDUD� LWX�
PHGLXP� JHODWLQ� \DQJ� GLWXVXN� GHQJDQ� DLU�
VWHULO� WHWDS� SDGDW� VHWHODK� GLPDVXNNDQ� NH�
GDODP� OHPDUL� SHQGLQJDQ�� EDLN� SDGD� KDUL�
NHGXD� KLQJJD� KDUL� NHHPSDW� EHODV� VHWHODK�
LQRNXODVL

%HUGDVDUNDQ� KDVLO � SHQJXMLDQ�
WHUVHEXW� WDPSDN� EDKZD� %DFLOOXV� FHUHXV�
LVRODW� $��� GDSDW� PHQJKDVLONDQ� HQ]LP�
JHODWLQDVH� GHQJDQ� NHFHSDWDQ� \DQJ� ODPEDW��
%DFLOOXV� VSS�� SDGD� XPXPQ\D� GDSDW�
PHQJKDVLONDQ�HQ]LP�JHODWLQDVH�SDGD�SHULRGH�
LQNXEDVL� ����� MDP� �RSWLPXP� ��� MDP��� S+�
PHGLXP������RSWLPXP�������VXKX�RSWLPXP�

R
SDGD� �� &�� GHQJDQ� VXPEHU� NDUERQ� \DQJ�
EHUDVDO� GDUL� ����� ODNWRVD� �%DODQ�� 1HWKDML��
6DQNDU�� 	� -D\DODNVKPL�� ������� 0HQXUXW�
.HEDEFL� GDQ� &LKDQJLU� �������� DNWLYLWDV�
SURWHDVH� \DQJ� WHUWLQJJL� GDUL� LVRODW�%DFLOOXV�

R
FHUHXV�\DQJ�GLXMLQ\D�DGDODK�SDGD�VXKX��� &�
GDQ�S+�����

6HW\DZDQ��%HUOLDQ��GDQ�3UDVHW\R

*DPEDU����$NWLYLWDV�HQ]LP�SURWHDVH�LVRODW�%��FHUHXV�$���SDGD�PHGLXP�VNLP�PLON��$��\DQJ�
GLWDQGDL�GHQJDQ�DGDQ\D�]RQD�EHQLQJ�\DQJ�WLSLV�GL�VHNLWDU�NRORQL��WDQGD�SDQDK���
GLEDQGLQJNDQ�GHQJDQ�NRQWURO�SRVLWLI�GHQJDQ�]RQD�EHQLQJ�\DQJ�OHEDU��%��

)LJXUH� ����3URWHDVH�DFWLYLW\�RI�%��FHUHXV�$���ZDV�PDUNHG�E\�D�WKLQ�FOHDU�]RQH�RQ�VNLP�PLON�
PHGLXP��$��FRPSDUHG�WR�WKH�ZLGH�GLVWLQFWLYH�SURWHDVH�DFWLYLW\��%��

$ %
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*DPEDU����+DVLO�XML�SHQFDLUDQ�JHODWLQ�GHQJDQ�PDVD�LQNXEDVL���GDQ���KDUL��$��GDQ�DGDQ\D�
DNWLYLWDV�SURWHROLWLN�%��FHUHXV�LVRODW�$���\DQJ�GLWXQMXNNDQ�GHQJDQ�PHQFDLUQ\D�
JHODWLQ�PXODL�KDUL�NH����%��

)LJXUH�������*HODWLQH�OLTXHIDFWLRQ�E\�%��FHUHXV�$���ZLWK�DQ�LQFXEDWLRQ�SHULRG�RI���DQG���GD\V��$��
DQG�WKH�PHOWLQJ�RI�JHODWLQH�VWDUWLQJ�RQ�GD\����%��

7DEHO����+DVLO�XML�SHQFDLUDQ�JHODWLQ�%��FHUHXV�LVRODW�$��
7DEOH����*HODWLQH�OLTXHIDFWLRQ�WHVW�UHVXOW�E\�%��FHUHXV�$��

0DVD�,QNXEDVL��KDUL��
,QFXEDWLRQ�SHULRG��GD\��

.RQWURO�
&RQWURO�

$���

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

��� .HWHUDQJDQ��5HPDUNV��
��� �� �JHODWLQ�PHQFDLU���� JHODWLQH�PHOWHG�
��� �� �JHODWLQ�PHPEHNX���� �JHODWLQH�VROLGLILHG�

*HQXV�%DFLOOXV�PHPLOLNL�PHNDQLVPH�
SHQJKDPEDWDQ�WHUKDGDS�MDPXU�\DQJ�VDQJDW�
EHUYDULDVL��PLVDOQ\D� GHQJDQ�PHQJKDVLONDQ�
EHUEDJDL� MHQLV� DQWLELRWLN�� PDXSXQ� HQ]LP�
SHQGHJUDGDVL� GLQGLQJ� VHO� VHSHUWL� SURWHDVH��
OLSDVH��NLWLQDVH�GDQ�JOXNDQDVH� �/L�	�-LDQJ��
������/L�HW�DO���������

3HQJXMLDQ� $QWDJRQLVPH� (NVWUDVHOXOHU�
GHQJDQ�0HWRGH�)LOWHU�3DSHU�'LVN

3HQJX M LDQ � G L O DNXNDQ � XQWXN �
PHQJHWDKXL� NHPDPSXDQ� SHQJKDPEDWDQ�
VHFDUD�HNVWUDVHOXOHU�DWDX�DNWLYLWDV�EHEHUDSD�
DQWLELRWLN� PDXSXQ� HQ]LP� SHQGHJUDGDVL�
GLQGLQJ� VHO� \DQJ� GLKDVLONDQ� ROHK� %DFLOOXV�
FHUHXV�$���WHUKDGDS�SHUWXPEXKDQ�PLVHOLXP�
5�� PLFURSRUXV�� 3DUDPHWHU� SHQJDPDWDQ� XML�
SHQJKDPEDWDQ� GHQJDQ�PHWRGH� ILOWHU� SDSHU�
GLVN� LQL� \DLWX� SHUWXPEXKDQ�PLVHOLXP� GDQ�
]RQD�SHQJKDPEDWDQ� \DQJ� WHUEHQWXN��+DVLO�
SHQJXMLDQ�PHQXQMXNNDQ�EDKZD�SDGD�]RQD�

SHQJKDPEDWDQ�KDQ\D�WHUEHQWXN�KLQJJD�KDUL�
NH���VHWHODK�LQRNXODVL�SDGD�NRQVHQWUDVL�����
VXVSHQVL�HNVWUDVHOXOHU�GDODP�DTXDGHV�VWHULO��
+DVLO� LQL� EHOXP� NRQVLVWHQ� NDUHQD� SDGD�
NRQVHQWUDVL�WHUWLQJJL��������WLGDN�WHUEHQWXN�
]RQD�SHQJKDPEDWDQ��'DQ�SDGD�KDUL�NHWLJD�
WLGDN�WHUGDSDW�DGDQ\D�]RQD�SHQJKDPEDWDQ�
SDGD� VHPXD� NRQVHQWUDVL� �7DEHO� ����
3HUWXPEXKDQ�PLVHOLXP�5��PLFURSRUXV� MXJD�
WDPSDN� EHOXP� PHPEHULNDQ� KDVLO� \DQJ�
NRQVLVWHQ�VHVXDL�SHUODNXDQ�NRQVHQWUDVL�GDQ�
WLGDN� WHUMDGL� SHQJKDPEDWDQ� \DQJ� EHUDUWL�
�7DEHO����

+DVLO�SHQJXMLDQ�GL�DWDV�PDVLK�VHVXDL�
GHQJDQ�SHQJXMLDQ�RSRVLVL�ODQJVXQJ�GL�DZDO�
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%DNWHUL�HQGRILWLN� LVRODW�$���PDPSX�
PHQJKDPEDW�SHUWXPEXKDQ�NRORQL�MDPXU�5��
PLFURSRUXV� VHFDUD� LQYLWUR� � GHQJDQ�
SHQJKDPEDWDQ�\DQJ� OHPDK�� ,VRODW� WHUVHEXW�
PDPSX� PHQJKDVLONDQ� HQ]LP� HNVWUDVHOXOHU�
VHSHUWL�SURWHDVH�GDQ�JHODWLQDVH��WHWDSL�PDVLK�
EHOXP� PHPEHULNDQ� SHQJKDPEDWDQ� \DQJ�

Q\DWD� WHUKDGDS� NRORQL� 5�� PLFURSRUXV� SDGD�
SHQJXMLDQ� ILOWUDW� HNVWUDVHOXOHU� PHODOXL�
PHWRGH�FDNUDP�NHUWDV�VDULQJ��%HUGDVDUNDQ�
LGHQWLILNDVL�PROHNXOHU�VHNXHQV�JHQ���6�U51$�
GDQ� JHQ� J\UDVH� VXEXQLW� %�� LVRODW� $���
WHUPDVXN� NH� GDODP� NHORPSRN� EDNWHUL�
%DFLOOXV�FHUHXV�
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8FDSDQ� WHULPD� NDVLK� GLVDPSDLNDQ�
NHSDGD� %DODL� 3HQHOLWLDQ� *HWDV�� 3XVDW�
3HQHOLWLDQ� .DUHW�� DWDV� EDQWXDQ� GDQD� ,Q�
+RXVH� VHKLQJJD� GDSDW� WHUODNVDQDQ\D�
SHQHOLWLDQ�LQL��6HODLQ�LWX�XFDSDQ�WHULPD�NDVLK�
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EDQDQD� IXVDULXP� :LOW�� 3/R6� 21(��
� � � � � � � � � � � � � ' R L � �
��������MRXUQDO�SRQH��������

8OULFK�� .��� 8OULFK�� $��� 	� (ZDOG�� '�� ��������
'LYHUVLW\� RI� HQGRSK\WLF� EDFWHULDO�
FRPPXQLWLHV�LQ�SRSXODU�JURZQ�XQGHU�
ILHOG� FRQGLWLRQV�� )(06� 0LFURELRORJ\�
(FRORJ\� � ������� ���²����� 'RL��
��������M����������������������[

<DPDPRWR��6���	�+DUD\DPD��6����������3&5�
DPSOLILFDWLRQ�DQG�GLUHFW�VHTXHQFLQJ�RI�
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