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&XUUHQWO\��*DQRGHUPD�OXFLGXP��3OHXURWXV�RVWUHDWXV��DQG�3��VDMRU�FDMX�DUH�SURVSHFWLYH�IXQJL�IRU�GHFRPSR�
VLWLRQ�RI �SXOS�DQG�SDSHU�LQGXVWU\·V�ZDVWH��7KLV�SDSHU�VWXGLHV�WKH�SRVVLEOH�XWLOL]DWLRQ�RI�URWWLQJ�IXQJL�VSHQW�FRPSRVW�IRU�
GHFRPSRVLWLRQ�RI �PDQJLXP�VOXGJH��,QLWLDOO\��WKH�IXQJL�ZHUH�FXOWLYDWHG�IRU�WKUHH�PRQWKV�RQ�PHGLXP�SUHSDUHG�IURP�VHQJRQ�
�)DOFDWDULD�PROXFFDQD�� ZRRG� VDZGXVW�� 7KH� URWWLQJ� IXQJL� VSHQW� FRPSRVW� ZDV� WKHQ� XVHG� IRU� GHJUDGHU� DFWLYDWRU� E\�
LQRFXODWLQJ�WKHP�LQWR�WKH�$FDFLD�PDQJLXP�VOXGJH��WKHQ��LQFXEDWHG�IRU�VL[�PRQWKV��5HVXOWV�UHYHDOHG�WKDW�DIWHU�WKUHH�PRQWK�
LQFXEDWLRQ�WKH�YDOXHV�RI �WKH�%LRORJLFDO�&RQYHUVLRQ�(IILFLHQF\��%&(��RI �VHQJRQ�UHDFKHG���������*��OXFLGXP����������
�3��RVWUHDWXV���DQG���������3��VDMRU�FDMX���)XQJDO�LQRFXODWLRQ�LQWR�WKH�VOXGJH�LPSURYHG�WKH�&�1�UDWLR�DV�PXFK�DV�
��������7KH�XVDJH�RI �KLJKHU�FRQFHQWUDWLRQ�RI �*��OXFLGXP�LQRFXOXPV�LQFUHDVHG�WKH�&�1�UDWLR�YDOXH��$IWHU�VL[�PRQWKV�
LQFXEDWLRQ��VRPH�VOXGJH�FRQWHQWV�UHGXFHG�E\���������1�����������3��DQG������.���H[FHSW�IRU�&D�DQG�0J��ZKLFK�
LQFUHDVHG�E\��������DQG��������UHVSHFWLYHO\��0LQHUDO�FRQWHQW�RI �WKH�XQWUHDWHG�VOXGJH�GHFUHDVHG�E\�DERXW���������&D���
��������3��DQG��������0J���H[FHSW�IRU�.�DQG�&D�ZKLFK�ZHUH�LQFUHDVHG�E\�������DQG���������UHVSHFWLYHO\��&DWLRQ�
H[FKDQJH�FDSDFLW\��&(&��YDOXH�RI �WKH�VOXGJH�DIWHU�LQFXEDWLRQ�LQFUHDVHG�E\�DERXW��������FRQWURO��DQG��������WUHDWHG��

.H\ZRUGV��6OXGJH��URWWLQJ�IXQJL��%&(�YDOXH��QXWULHQW�FRQWHQWV��&(&

$%675$.�

6DDW� LQL�� MDPXU� *DQRGHUPD� OXFLGXP�� 3OHXURWXV� RVWUHDWXV�� GDQ� 3�� VDMRU�FDMX� EHUSURVSHN� XQWXN�
PHQGHNRPSRVLVL�OLPEDK�LQGXVWUL�SXOS�GDQ�NHUWDV��7XOLVDQ�LQL�PHPSHODMDUL�NHPXQJNLQDQ�SHPDQIDDWDQ�
VLVD�PHGLD�MDPXU�SHODSXN�XQWXN�GHNRPSRVLVL�OLPEDK�SDGDW�PDQJLXP��-DPXU�WHUVHEXW�GLEXGLGD\DNDQ�
WHUOHELK�GDKXOX�SDGD�PHGLD�VHUEXN�JHUJDML�ND\X�VHQJRQ��)DOFDWDULD�PROXFFDQD��VHODPD�WLJD�EXODQ��6LVD�
PHGLD�MDPXU�GLJXQDNDQ�VHEDJDL�DNWLYDWRU�GHJUDGDVL��GHQJDQ�FDUD�GLLQRNXODVLNDQ�NH�GDODP�OLPEDK�SDGDW�
SXOS�$FDFLD�PDQJLXP��NHPXGLDQ�GLLQNXEDVLNDQ�VHODPD�HQDP�EXODQ��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�
GDODP�WLJD�EXODQ�PDVD�LQNXEDVL��QLODL�(ILVLHQVL�.RQYHUVL�%LRORJL��(.%��ROHK�MDPXU�SDGD�VHUEXN�JHUJDML�
ND\X�VHQJRQ�DGDODK���������*��OXFLGXP������������3��RVWUHDWXV���GDQ���������3��VDMRU�FDMX���,QRNXODVL�MDPXU�
NH�GDODP�OLPEDK�SDGDW�PHQLQJNDWNDQ�QLVEDK�&�1�VHEHVDU���������6HPDNLQ�WLQJJL�NRQVHQWUDVL�LQRNXODQ�
*��OXFLGXP��QLODL�&�1�FHQGHUXQJ�PHQLQJNDW��6HWHODK�HQDP�EXODQ��NDGDU�XQVXU�KDUDQ\D�WXUXQ�VHEHVDU�
��������1�����������3���GDQ������.���QDPXQ�NDGDU�&D�GDQ�0J�PHQLQJNDW�PDVLQJ�PDVLQJ�VHEHVDU�
�������GDQ��������3DGD�NRQWURO�WHUMDGL�SHQXUXQDQ�VHEHVDU���������&D�����������3����������0J���GDQ�
WHUMDGL�NHQDLNDQ�NDGDU�.�GDQ�&D�PDVLQJ�PDVLQJ�������GDQ���������5DWD�UDWD�QLODL�NDSDVLWDV�WXNDU�NDWLRQ�
�.7.�� OLPEDK� SDGDW� VHWHODK� LQNXEDVL� VHODPD� HQDP� EXODQ� QDLN� ������ �NRQWURO�� GDQ� ������ �\DQJ�
GLLQRNXODVL�GHQJDQ�MDPXU��

.DWD�NXQFL��/LPEDK�SDGDW��MDPXU�SHODSXN��QLODL�(.%��XQVXU�KDUD��.7.
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� 3HUNHPEDQJDQ� LQGXVWUL� SXOS� GDQ� NHUWDV�
PHPLOLNL� SURVSHN� FHUDK�� QDPXQ� LPSOLNDVL� GDUL�
NHJLDWDQ� LQGXVWUL� WHUVHEXW� DNDQ� GLLNXWL� ROHK�
SHQXUXQDQ� NXDOLWDV� OLQJNXQJDQ� \DQJ� GLVHEDENDQ�
ROHK�SHQFHPDUDQ�OLPEDK�\DQJ�GLKDVLONDQ��3UD\LWQR�
	�6XNRVURQR��������3XUZDWL��6RHWRSR��	�6HWLDZDQ��
�������,QGXVWUL�SXOS�GDQ�NHUWDV�\DQJ�PHQJJXQDNDQ�
ND\X� PDQJLXP� �$FDFLD� PDQJLXP� :LOOG��� VHEDJDL�
EDKDQ� EDNX� PHQJKDVLONDQ� OLPEDK� SDGDW� �VOXGJH��
GDQ�OLPEDK�FDLU��/LPEDK�SDGDW��VOXGJH��PHUXSDNDQ�
FDPSXUDQ� GDUL� HQGDSDQ� OLPEDK� FDLU� GDUL� SURVHV�
SULPHU�GDQ�VHNXQGHU�\DQJ�NDQGXQJDQ�XWDPDQ\D�
DGDODK�VHUDW�VHOXORVD�GDQ�EDNWHUL�PDWL�GDQ�PHPLOLNL�
VHUDW�SHQGHN��6LQXKDML��������
� -XPODK� OLPEDK� SDGDW� WHUXWDPD� VOXGJH� GDUL�
SDEULN�SXOS�GDQ�NHUWDV�OHELK�NXUDQJ�VHSHUWLJD�GDUL�
MXPODK�VHOXUXK�OLPEDK�\DQJ�GLKDVLONDQ��6LQXKDML��
������� -XPODK� OLPEDK� WHUVHEXW� UHODWLI � EHVDU��
DSDELOD� WLGDN� GLDQWLVLSDVL� GHQJDQ� FHSDW� DNDQ�
PHQLPEXONDQ�PDVDODK�EDJL�OLQJNXQJDQ�GL�VHNLWDU�
SHUXVDKDDQ�� 6DDW� LQL�� OLPEDK� SDGDW� WHUVHEXW�
GLWDQDP�GDODP�WDQDK��ODQGILOO��DWDXSXQ�GLWXPSXN�
EHJLWX� VDMD� �RSHQ� GXPSLQJ�� VHKLQJJD�PHPHUOXNDQ�
ODKDQ� \DQJ� OXDV� �$ULWRQDQJ�	� ,QGUDZDQ�� ������
<X]HOPD��$KPDG��	�1RIUL]DO���������3HQXPSX�
NDQ� OLPEDK� SDGDW�GL� WDQDK� GLNKDZDWLUNDQ� GDSDW�
PHQLPEXONDQ�PDVDODK� SHQFHPDUDQ� OLQJNXQJDQ��
WHUXWDPD� SHQFHPDUDQ� DLU� WDQDK� GDQ� DLU�
SHUPXNDDQ� VHUWD� GDSDW� PHQ\HEDENDQ� ODKDQ�
PHQMDGL� WLGDN� SURGXNWLI�� /HELK� PHPEDKD\DNDQ�
ODJL� MLND� OLPEDK�PHQJDQGXQJ� ORJDP� EHUDW� \DQJ�
EHUEDKD\D�EDJL�PDQXVLD�GDQ�OLQJNXQJDQ�
� &DUD� SHQXPSXNDQ� OLPEDK� WLGDN� HIHNWLI � ODJL�
GLODNXNDQ�NDUHQD�NHWDWQ\D�SHUDWXUDQ� OLQJNXQJDQ�
\DQJ� PHPEDWDVL� ZDNWX� SHQ\LPSDQDQ� OLPEDK�
�<X]HOPD� HW� DO��� �������2OHK� NDUHQD� LWX�� OLPEDK�
SDGDW� WHUVHEXW� GLXVDKDNDQ� XQWXN� GLPDQIDDWNDQ��
6HEDJDL�FRQWRK�37��7(/��7DQMXQJ�(QLP�/HVWDUL��
WHODK�EHUXSD\D�PHQJXUDQJL�OLPEDK�\DQJ�GLWLPEXQ�
GL� GDODP� WDQDK� GHQJDQ� FDUD� PHQJXPSDQNDQ�
NHPEDOL�NH�GDODP�SURVHV��GDQ�WHODK�GLFRED�VHEDJDL�
PHGLD� SHQFDPSXU� GDODP� SHPEXDWDQ� NRPSRV�
�$ULWRQDQJ�	� ,QGUDZDQ���������*XVPDLOLQD�GDQ�
.RPDUD\DWL��������GDQ�.RPDUD\DWL��3DVDULEX��GDQ�
5ROLDGL��������WHODK�PHPDQIDDWNDQ�OLPEDK�SDGDW�
XQWXN�SXSXN�RUJDQLN��DUDQJ�NRPSRV��GDQ�NDUWRQ�
� 8QWXN�PHQMDJD� NHVHKDWDQ� OLQJNXQJDQ�� MDPXU�
GDSDW� GLJXQDNDQ� GDODP� SURVHV� UHPHGLDVL�
OLQJNXQJDQ�� -DPXU� GDSDW� WXPEXK� VHQGLUL� VHFDUD�

DODPL� GDQ� PHQGHJUDGDVL� OLPEDK� OLJQRVHOXORVD��
%HEHUDSD� MDPXU� SHODSXN� � �� \DQJ�URWWLQJ� IXQJL
GLJXQDNDQ� GDODP� ELRGHJUDGDVL� OLPEDK� LQGXVWUL�
SXOS� GDQ� NHUWDV� DQWDUD� ODLQ� �*DQRGHUPD� OXFLGXP�
3OHXURWXV� RVWUHDWXV� 3�� VDMRU�FDMX� GDQ� � �0WXL�� ������
6XSUDSWL�� �������6LVD�PHGLD� MDPXU� � ��VSHQW� FRPSRVW
MDPXU� VKLLWDNH� \DQJ� GLLQRNXODVLNDQ� SDGD� WDQDK�
\DQJ� PHQJDQGXQJ� SHQWDFKORURSKHQRO� GDSDW�
PHQXUXQNDQ�SHQFHPDU�WHUVHEXW�VHEHVDU��������
�6XSUDSWL��������
� *DQRGHUPD�� VHODLQ� EHUIXQJVL� VHEDJDL� DJHQ�
ELRGHJUDGDVL� �GHNRPSRVHU�� MXJD� PHUXSDNDQ�
MDPXU�EHUNKDVLDW�REDW�GDQ�WHODK�GLJXQDNDQ�VHEDJDL�
EDKDQ�REDW�WLGDN�EHUDFXQ��QRQ�WR[LF�PHGLFLQH��\DQJ�
EHUPDQIDDW� XQWXN� PHQLQJNDWNDQ� GD\D� LQJDW��
SHQGHQJDUDQ�� SHQJOLKDWDQ�� GDQ� SHQFLXPDQ�
�&KDQJ�	�0LOHV���������0HQXUXW�&KDQJ�GDQ�0LOHV�
��������3DWHUVRQ���������GDQ�:DQJ�GDQ�1J���������
PLVHOLXP� GDQ� WXEXK� EXDK� MDPXU� *�� OXFLGXP�
PHPLOLNL� VHQ\DZD� ELRDNWLI � \DQJ� EHUNKDVLDW�
VHEDJDL�DQWL�WXPRU��DQWL�KLSHUWHQVL��DQWL�RNVLGDQ��
DQ W L � G L DEH W L F � � G DQ � DQ W L �+,9 � �+XPDQ �
,PPXQRGHILFLHQF\� 9LUXV��� 6HODLQ� LWX�� VHMDN� ]DPDQ�
GXOX� MDPXU�3OHXURWXV� WHODK�GLNHQDO�PHPLOLNL� QLODL�
PDQIDDW� PHGLV� GDQ� WHODK� GLJXQDNDQ� GDODP�
SHQJREDWDQ� WUDGLVLRQDO� UDN\DW� GL� VHOXUXK� GXQLD��
-DPXU� 3�� RVWUHDWXV� GDQ� 3�� VDMRU�FDMX� GLODSRUNDQ�
PHPLOLNL� SHQJDUXK� DQWL� +,9�� DQWL� WXPRU��
DQWLRNVLGDQ�� PHQXUXQNDQ� NDGDU� JXOD� GDQ�
NROHVWHURO�� GDSDW� PHPHFDKNDQ� PDVDODK�
NHNXUDQJDQ� JL]L�� VHUWD� PHQXUXQNDQ� WHNDQDQ�
GDUDK� �*UHJRUL�� ãYDJHOI�� 	� 3RKOHYHQ�� ������
3DWHO�� 1DUDLDQ�� 	� 6LQJK�� ������� 7XOLVDQ� LQL�
PHPSHODMDUL� UHPHGLDVL� OLPEDK� SDGDW� PDQJLXP�
�$FDFLD�PDQJLXP��ROHK�MDPXU�SHODSXN��*��OXFLGXP��
3�� RVWUHDWXV�� 3�� VDMRU�FDMX�� GDQ� PHQJHWDKXL� QLODL�
GHJUDGDVL�OLPEDK�SDGDW�WHUVHEXW�

,,���%$+$1�'$1�0(72'(

$��/RNDVL�3HQHOLWLDQ

� )DOFDWDULD6HUEXN� JHUJDML� ND\X� VHQJRQ� � �
PROXFFDQD��GLDPELO�GDUL� LQGXVWUL�SHQJJHUJDMLDQ�GL�
6XNDEXPL�� 3HPEXDWDQ� PHGLD� NXOWLYDVL� MDPXU�
GLODNXNDQ�GL�37��(VD�*HQDQJNX��6XNDEXPL��-DZD�
%DUDW��/LPEDK�SDGDW�LQGXVWUL�SXOS�ND\X�PDQJLXP�
� �:LOOG���GLDPELO�GDUL 37��7DQMXQJ�$FDFLD�PDQJLXP �
(QLP�/HVWDUL�3XOS�DQG�3DSHU ��0XDUD���37��7(/�
(QLP��6XPDWHUD�6HODWDQ��3HQHOLWLDQ�GLODNXNDQ�GL�

3HQHOLWLDQ�+DVLO�+XWDQ�9RO�����1R�����'HVHPEHU����������������



/ 0DERUDWRULXP� LNRORJL� 3XVDW� 3HQHOLWLDQ� GDQ�
3HQJHPEDQJDQ�+DVLO�+XWDQ��%RJRU�

%��%DKDQ�GDQ�$ODW�

� %DKDQ� \DQJ� GLJXQDNDQ� \DLWX� VHUEXN� JHUJDML�
ND\X� VHQJRQ�� GHGDN�� NDSXU�� JLSVXP�� DLU� EHUVLK��
NDQWRQJ�SODVWLN�39&��FLQFLQ�SODVWLN��NDSDV��MDPXU�
WLUDP�SXWLK��3OHXURWXV�RVWUHDWXV��� MDPXU�WLUDP�DEX�
DEX� �3OHXURWXV� VDMRU�FDMX�� GDQ� MDPXU� OLQJ]KL�
�*DQRGHUPD� OXFLGXP��� VHUWD� OLPEDK� SDGDW� �VOXGJH���
$ODW�\DQJ�GLJXQDNDQ�VHODPD�SHQHOLWLDQ�DQWDUD�ODLQ�
DSSDUDWXV� EXUHWWH�� VR[KOHW�� $WRPLF� $EVRUSWLRQ�
6SHFWURSKRWRPHWHU��DXWRNODI��ODEX�(UOHQPH\HU��SLVDX��
VSUD\HU��GDQ�WLPEDQJDQ�

&��0HWRGH

��� 3HPEXDWDQ�LQRNXODQ�MDPXU�SHODSXN

� �0HGLD LQRNXODQ�GLEXDW�GDUL�VHUEXN�JHUJDML�ND\X�
GLWDPEDK�GHGDN������&D&2 �������JLSVXP���������

GDQ� DLU� VXOLQJ� VHFXNXSQ\D�� GLDGXN� VDPSDL�
WHUFDPSXU� UDWD� NHPXGLDQ� GLPDVXNNDQ� NH� GDODP�
ERWRO� NDFD� VHEDQ\DN� ���� JUDP� GDQ�SHU� ERWRO�
VHEDJLDQ�NH�GDODP�NDQWRQJ�SODVWLN�39&�VHEDQ\DN�
����JUDP ��SHU�NDQWRQJ� 0XOXW�ERWRO�GDQ�NDQWRQJ�
GLWXWXS� GHQJDQ� NDSDV� VWHULO�� VHODQMXWQ\D�
GLVWHULONDQ� GHQJDQ�PHQJJXQDNDQ� DXWRNODI � SDGD�
VXKX� ��� &�� GDQ� WHNDQDQ� ���� DWPRVIHU� VHODPD�R�

��� PHQLW�� &DUD� S LQRNXODQ� PHQJDFX�HPEXDWDQ�
SDGD� FDUD� SHPEXDWDQ� ELELW� MDPXU� \DQJ� WHODK�
GLODNXNDQ� ROHK� 6XSUDSWL� GDQ�'MDUZDQWR� ��������
0 PDVLQJ�PDVLQJ� HGLD� VWHULO� \DQJ� WHODK� GLQJLQ�
GLLQRNXODVL� ELDNDQ� PXUQL� MDPXU� WLUDP� SXWLK� �3��
RVWUHDWXV 3�� VDMRU�FDMX��� MDPXU� WLUDP� DEX�DEX� � �� GDQ�
MDPXU� OLQJ]KL� � ��� GDQ� VHODQMXWQ\D�*�� OXFLGXP
GLLQNXEDVLNDQ� GL� UXDQJDQ� WHUWHQWX� SDGD� VXKX�
VHNLWDU� ���&� VDPSDL� SHUWXPEXKDQ�PLVHOLXPQ\D�
UDWD�GDQ�PHQHEDO�� � �LQRNXODQ�VLDS�GLJXQDNDQ�GDQ
XQWXN� NXOWLYDVL � �6XSUDSWL� 	� 'MDUZDQWR��GL NDQ
������

��� 3HPEXDWDQ� PHGLD� NXOWLYDVL� LQRNXODQ� MDPXU�
SHODSXN

� 0HGLD�NXOWLYDVL�GLEXDW�GDUL� FDPSXUDQ� VHUEXN�
JHUJDML�ND\X�VHQJRQ�GLWDPEDK�GHGDN������NDSXU�
����JLSVXP�������GDQ�DLU�EHUVLK��0HGLD�\DQJ�WHODK�
WHUFDPSXU�GLPDVXNNDQ�NH�GDODP�NDQWRQJ�SODVWLN�
39&�XNXUDQ����[����FP�VHEDQ\DN�NXUDQJ� OHELK�
����� NJ� SHU� NDQWRQJ�� 0HGLD� GLVWHULONDQ� GHQJDQ�
´ µ� VHODPD� ��� MDP�� VHSHUWL� \DQJ� WHODK�VWHDPHU
GLODNXNDQ� ROHK� 'MDUZDQWR� GDQ� 6XSUDWL� �����D���

���

3HPDQIDDWDQ�6LVD�0HGLD�-DPXU�3HODSXN�SDGD�'HNRPSRVLVL�/LPEDK�3DGDW�GDUL�3XOS�$FDFLD�PDQJLXP
� �6LKDWL�6XSUDSWL��'MDUZDQWR�	�6UL�.RPDUD\DWL

3HPDQHQDQ� MDPXU� GLODNXNDQ� VHWLDS� KDUL� VHWHODK�
WXEXK�EXDKQ\D�PDVDN�SHWLN��+DVLO� SDQHQ� MDPXU�
SDGD� PDVLQJ�PDVLQJ� SHUODNXDQ� GLNXPSXONDQ�
VDPSDL�XPXU�WLJD�EXODQ�VHWHODK�LQRNXODVL��(ILVLHQVL�
.RQYHUVL� %LRORJL� �(.%�� GLKLWXQJ� EHUGDVDUNDQ�
ERERW�MDPXU�VHJDU�GLEDJL�EDKDQ�PHGLD�NHULQJ�GDQ�
GLQ\DWDNDQ�GDODP�SHUVHQ�VHSHUWL�GLODSRUNDQ�ROHK�
6XSUDSWL�GDQ�'MDUZDQWR� ��������0HGLD�NXOWLYDVL�
\DQJ� WHODK� GLSHOLKDUD� VHODPD� WLJD� EXODQ� LQL�
GLLQRNXODVLNDQ�SDGD�OLPEDK�SDGDW�SXOS�PDQJLXP�
WHUVHEXW�VHEDJDL�MDPXU�DNWLYDWRU�

��� ,QRNXODVL� MDPXU� SDGD� OLPEDK� SDGDW� SXOS�
PDQJLXP

� /LPEDK� SDGDW� GLWLPEDQJ� ODOX� GLNHULQJNDQ�
GHQJDQ�RYHQ�XQWXN�PHQJHWDKXL�NDGDU�DLU�VHEHOXP�
SHUODNXDQ��/LPEDK�SDGDW�WHUVHEXW�GLXUDL�DJDU�WLGDN�
EHUJXPSDO�� NHPXGLDQ� GLPDVXNNDQ� NH� GDODP�
NDQWRQJ�SODVWLN�VHEDQ\DN�����JUDP�SHU�NDQWRQJ��
VHODQMXWQ\D� GLLQRNXODVL� GHQJDQ� PHGLD� NXOWLYDVL�
MDPXU��LQRNXODQ��PDVLQJ�PDVLQJ�VHEDQ\DN�������
���� GDQ� ���� GDUL� OLPEDK� SDGDW�� ,QRNXODQ�
GLXVDKDNDQ� PDVLK� GDODP� EHQWXN� JXPSDODQ��
GLPDVXNNDQ�NH�GDODP� OLPEDK�SDGDW�� VHODQMXWQ\D�
GLLQNXEDVL� VHODPD� HQDP� EXODQ�� 3DGD� DNKLU�
SHUFREDDQ� OLPEDK� SDGDW� GLWLPEDQJ� XQWXN�
GLNHWDKXL� NHKLODQJDQ� EHUDWQ\D�� 3HQJKLWXQJDQ�
NHKLODQJDQ�EHUDW�PHQJDFX�NHSDGD�61,�����������
�6WDQGDU�1DVLRQDO�,QGRQHVLD��61,����������6HODLQ�
LWX� PDVLQJ�PDVLQJ� JXPSDODQ� LQRNXODQ� MDPXU�
GLDPELO� GDUL� OLPEDK� SDGDW�� GLWLPEDQJ�� ODOX�
GLNHULQJNDQ� GHQJDQ� RYHQ� ������&� XQWXN�
PHQJHWDKXL� NDGDU� DLUQ\D�� .DGDU� DLU� GLKLWXQJ�
EHUGDVDUNDQ� VHOLVLK�EHUDW� VHEHOXP�GLRYHQ� �DZDO��
GHQJDQ� EHUDW� NHULQJ� RYHQ� GLEDJL� EHUDW� DZDO�
GLNDOLNDQ�������&RQWRK�OLPEDK�SDGDW�SDGD�VHWLDS�
SHUODNXDQ�GLFDPSXU�UDWD��GDQ�VHODQMXWQ\D�GLDPELO�
VHFXNXSQ\D� XQWXN� DQDOLVLV� NLPLD�� 8QWXN� VHWLDS�
SHUODNXDQ�DQDOLVLV�GLVHGLDNDQ�VDWX�VDPSHO�GHQJDQ�
SHQJXNXUDQ�GXSOR�
� $QDOLVLV�NLPLD�FRQWRK�XML�WHUVHEXW�GLODNXNDQ�GL�
/DERUDWRULXP� 7DQDK� GDQ� 7DQDPDQ� 6($0(2�
%,27523��%RJRU��GDQ�FDUD�SHQHWDSDQQ\D�VHSHUWL�
\DQJ� WHODK� GLODSRUNDQ� ROHK 'MDUZDQWR� ��������
7LQJNDW� GHJUDGDVL� GLXNXU� PHODOXL� SHUEDQGLQJDQ�
DQDOLVLV�NLPLD��&�1�UDWLR��FRQWRK�XML�VHEHOXP�GDQ�
VHVXGDK� LQNXEDVL�� 5DVLR� DWDX� QLVEDK� &�1�
GLWHWDSNDQ�PHQXUXW�:DONH\�GDQ�%ODFN��VHGDQJNDQ�
QLWURJHQ� WRWDO� GLWHWDSNDQ� GHQJDQ� PHWRGH�
.MHOGDKO��.DGDU�NDOVLXP��&D���IRVIRU��3���NDOLXP�
�.��GDQ�PDJQHVLXP��0J��GLDQDOLVLV�PHQJJXQDNDQ�



���

$WRPLF�$EVRUSWLRQ�6SHFWURSKRWRPHWHU��GDQ�.DSDVLWDV�
7XNDU� .DWLRQ� �.7.�� GLWHWDSNDQ� GHQJDQ�
WLWULPHWUL�

'��$QDOLVLV�'DWD

� 'DWD� ERERW� WXEXK� EXDK� GDQ� QLODL� (ILVLHQVL�
.RQYHUVL�%LRORJL��(.%��GLDQDOLVLV�PHQJJXQDNDQ�
UDQFDQJDQ� DFDN� OHQJNDS� �SHUODNXDQ� MHQLV� MDPXU��
GHQJDQ� OLPD� NDOL� XODQJDQ�� VHGDQJNDQ� GDWD�
NHKLODQJDQ� EHUDW� OLPEDK� SDGDW� ���� GLDQDOLVLV�
PHQJJXQDNDQ�5DQFDQJDQ�$FDN�/HQJNDS� �5$/��
IDNWRULDO� �� [� �� �MHQLV� MDPXU�GDQ�GRVLV� LQRNXODQ��
GHQJDQ� OLPD�NDOL�XODQJDQ� �6WHHO�	�7RUULH�������� �
-LND�KDVLO�DQDOLVLV�EHUEHGD�Q\DWD�PDND�SHQHODDKDQ�
GLODQMXWNDQ�GHQJDQ�XML�EHGD�7XNH\��

,,,��+$6,/�'$1�3(0%$+$6$1

� 'DWD� KDVLO� SHQJDPDWDQ� SHUWXPEXKDQ��
SURGXNWLYLWDV�GDQ�QLODL�HILVLHQVL�NRQYHUVL�ELRORJL�
MDPXU� SDGD� ND\X� VHQJRQ� GHQJDQ�PDVD� NXOWLYDVL�
WLJD�EXODQ�GLVDMLNDQ�SDGD�7DEHO����3HUWXPEXKDQ�
PLVHOLXP�MDPXU�WLUDP��3��RVWUHDWXV�GDQ�3��VDMRU�FDMX��
GDQ� OLQJ]KL� �*�� OXFLGXP�� SDGD�SHUPXNDDQ�PHGLD�
ND\X� VHQJRQ� WHODK� PHUDWD� SDGD� XPXU� HPSDW�
PLQJJX� VHWHODK� LQRNXODVL��+DO� LQL�PHQXQMXNNDQ�
EDKZD� NHPDPSXDQ�PLVHOLXP�NHWLJD� MHQLV� MDPXU�
XQWXN� WXPEXK� GDQ� PHQ\HEDU� GL� VHOXUXK�
SHUPXNDDQ�PHGLD� KDPSLU� VDPD��1DPXQ� VHFDUD�
YLVXDO�SHQHEDODQ�PLVHOLXP�WHUFHSDW�WHUMDGL�SDGD�3��
RVWUHDWXV��+DO�LQL�GLVHEDENDQ�ROHK�DNWLYLWDV�HQ]LP�
OLJQRVHOXORVLN� GDODP� PHURPEDN� PHGLD� PHQMDGL�
VXPEHU�PDNDQDQ� KLQJJD� VLDS� GLJXQDNDQ� HQHUJL�
GDODP�SURVHV�PHWDEROLVPH��SDGD�NRQGLVL�SXQFDN�
DWDX� SDOLQJ� EHVDU� GLWDQGDL� SHUWXPEXKDQ��
SHQ\HEDUDQ�GDQ�SHQHEDODQ�PLVHOLXP�VHFDUD�YLVXDO�
QDPSDN� SDOLQJ� FHSDW��.HPXGLDQ� GLLNXWL� ROHK�3��
VDMRU�FDMX�� GDQ� SHQHEDODQ� \DQJ� SDOLQJ� ODPEDW�
GLMXPSDL�SDGD�*��OXFLGXP�
� %HUGDVDUNDQ� KDVLO� SHQJDPDWDQ�� SHQHEDODQ�
PLVHOLXP�\DQJ�FHSDW�GLLNXWL�ROHK�PXQFXOQ\D�FDORQ�
WXEXK� EXDK� MDPXU� WHUVHEXW�� 3DGD� VDDW�
SHUWXPEXKDQ� GDQ� SHUNHPEDQJDQ� SULPRUGLD�
PHQMDGL� WXEXK� EXDK� VLDS� SHWLN�� NHEXWXKDQ�
PDNDQDQ� XQWXN� PHWDEROLVPH� PXODL� PHQXUXQ�
VHKLQJJD� DNWLYLWDV� HQ]LP� OLJQRVHOXORVLN� GDODP�
PHURPEDN� PHGLD� EHUNXUDQJ�� 2OHK� NDUHQD� OWX�
SHPDQHQDQ�MDPXU� �3��RVWUHDWXV�WHUMDGL�SDOLQJ�DZDO��

GDQ�SDGD�*��OXFLGXP�SHUPXODDQ�SDQHQQ\D�SDOLQJ�
ODPEDW��3DGD�PHGLD�EHNDV�SHPDQHQDQ�WHUMDGL�OXND�
GDQ�PLVHOLXP�GL�SHUPXNDDQ�PHGLD�WHUSXWXV�
� 3HPXOLKDQ� OXND� PHGLD� SDGD� EHNDV� MDPXU�
GLSDQHQ�PHPHUOXNDQ�VXPEHU�PDNDQDQ�\DQJ�EHVDU�
VHKLQJJD DNWLYLWDV� HQ]LP� OLJQRVHOXORVLN� GDODP��
PHURPEDN� PHGLD� PHQMDGL� VXPEHU� HQHUJL�
PHWDEROLVPH�PHQLQJNDW� ODJL�� \DQJ� VHFDUD� YLVXDO�
QDPSDN� WHUMDGL� SHUWXPEXKDQ�� SHQHEDODQ�
PLVHOLXP��SHUWXPEXKDQ�SULPRUGLD�ODJL�GL�WHPSDW�
MDPXU�GLSHWLN�GDQ�GL�VHNLWDUQ\D��.HPXGLDQ�VDPSDL�
SDQHQ�ODJL�GDQ�VHWHUXVQ\D��UDWD�UDWD �SDQHQ�MDPXU��
3��RVWUHDWXV���WHUMDGL�WLJD�NDOL��ERERW�ELRPDVVD�MDPXU�
GDQ�QLODL�(.%�Q\D�VHUWD�PHGLD�\DQJ�WHUGHJUDGDVL�
SDOLQJ� WLQJJL�� 6HGDQJNDQ� SHPDQHQDQ�*�� OXFLGXP�
EDUX� VHNDOL�� ERERW� MDPXU�� QLODL� (.%�Q\D� GDQ�
PHGLD�\DQJ�WHUGHJUDGDVL�SDOLQJ�UHQGDK�
� 0HQXUXW� ;LH� HW� DO�� �������� DNWLYLWDV� HQVLP�
VHOXOROLWLN� PHQLQJNDW� VHODPD� SHUWXPEXKDQ�
PLVHOLXP� PHQFDSDL� ���� NDQWRQJ� PHGLD� GDQ�
PHQXUXQ� GHQJDQ� FHSDW� VHODPD� SHUWXPEXKDQ�
PLVHOLXP�PHPHQXKL�SHUPXNDDQ�PHGLD��$NWLYLWDV�
SDOLQJ� WLQJJL� WHU MDGL� VHODPD� SHUPXODDQ�
SU LPRUGLXP� � PHQXUXQ� GUDV W L V � VH ODPD�
SHPEHQWXNDQ�WXEXK�EXDK��\DQJ�GDODP�SHQHOLWLDQ�
LQL� EHUWXUXW�WXUXW� WHUMDGL� SDGD� SHUWXPEXKDQ�
PLVHOLXP� ���� �VHNLWDU� ��� KDUL��� SHUWXPEXKDQ�
PLVHOLXP� PHPHQXKL� VHOXUXK� SHUPXNDDQ� PHGLD�
VHNLWDU����KDUL� ��������SHPEHQWXNDQ�SULPRUGLD�
SDGD�KDUL�NH����� ��� �KDUL�NH�����3��RVWUHDWXV 3��VDMRU�
FDMX *��OXFLGXP������GDQ�KDUL�NH������ $NWLYLWDV�HQ]LP�
OLJQROLWLN�PHQLQJNDW�VDDW�SHUWXPEXKDQ�PLVHOLXP�
PHQFDSDL�����NDQWRQJ�PHGLD� �GDODP� WXOLVDQ� LQL�
NHPXQJNLQDQ� WHUMDGL� SDGD� VDDW� SHUWXPEXKDQ�
PLVHOLXPQ\D�PHQFDSDL�VHNLWDU�����\DLWX�SDGD�KDUL�
NH���VHWHODK�LQRNXODVL���GDQ�DNWLYLWDVQ\D�PHQXUXQ�
VHODPD�SHPEHQWXNDQ�GDQ�SHUNHPEDQJDQ� �WXEXK�
EXDK� MDPXU�� 3HUWXPEXKDQ� PLVHOLXP� GDODP�
SHQHOLWLDQ� LQL� PHQGHNDWL� KDVLO� SHQHOLWLDQ�
VHEHOXPQ\D� �'MDUZDQWR� 	� 6XSUDSWL�� ����D��
'MDUZDQWR��6XSUDSWL��	�,VPDQWR��������6XSUDSWL�	�
'MDUZDQWR��������
� 3HUWXPEXKDQ�PLVHOLXP�MDPXU� WHODK�3��RVWUHDWXV�
PHPHQXKL� SHUPXNDDQ� PHGLD� GDQ� VXGDK� PXODL�
SDQHQ� MDPXU� SDGD� XPXU� �� �� �� PLQJJX� VHWHODK�
LQRNXODVL�� 3HUWXPEXKDQ� PLVHOLXP� MDPXU�
3�� VDMRU�FDMX� WHODK� PHPHQXKL� SHUPXNDDQ� PHGLD�
SDGD�����������KDUL��,VODP��5DKPDQ��	�+DIL]��������
.KDQ�HW�DO���������GDQ����KDUL� VHWHODK� LQRNXODVL�

3HQHOLWLDQ�+DVLO�+XWDQ�9RO�����1R�����'HVHPEHU����������������



���

�.LKXPEX�� 6KLWDQGL��0DLQD��.KDUH��	� 6KDUPD��
�������
� 3HUPXODDQ�SDQHQ�MDPXU�*��OXFLGXP�GLGDSDWNDQ�
SDGD����KDUL��3��RVWUHDWXV�WHUMDGL����KDUL��GDQ�3��VDMRU�
FDMX� ��� KDUL� VHWHODK� LQRNXODVL� MDPXU�� 0HQXUXW�
'MDUZDQWR� HW� DO�� ������� GDQ� 3DWKPDVKLQL��
$UXOQDQGK\��GDQ�:LMHUDWQDP��������DZDO�SDQHQ�
MDPXU�WLUDP�EHUNLVDU�DQWDUD���������KDUL��3��RVWUHDWXV��
GDQ���� �����KDUL� �3�� VDMRU�FDMX�� � VHWHODK� LQRNXODVL�
ELELW��0HQXUXW�6KDK��$VKUDI��GDQ�,VKWLDT���������
WXEXK�EXDK�MDPXU�3��RVWUHDWXV�WHODK�GLSDQHQ�SDGD�
KDUL� NH� ������ VHWHODK� LQRNXODVL�� +DVLO� DQDOLVLV�
VWDWLVWLN� PHQXQMXNNDQ� EDKZD� MHQLV� MDPXU�
PHPSHQJDUXKL� ERERW� WXEXK� EXDK� GDQ� QLODL�
HILVLHQVL� NRQYHUVL� ELRORJLQ\D� �S ������� $QDOLVLV��
VLGLN� UDJDP� WHUFDQWXP� SDGD� /DPSLUDQ� �� GDQ�
/DPSLUDQ� ��� NHPXGLDQ� GLODQMXWNDQ� GHQJDQ� XML�
EHGD�7XNH\�VHSHUWL�GLVDMLNDQ�SDGD�7DEHO���
� 6HODPD�WLJD�EXODQ�VHMDN�LQRNXODVL�MDPXU��SDQHQ�
MDPXU�WHUEDQ\DN�GDQ�QLODL�(.%� �WHUWLQJJL�WHUMDGL�
SDGD� 3�� RVWUHDWXV� GDUL� UDWD�UDWD� SDQHQ� WLJD� NDOL��
NHPXGLDQ�GLLNXWL�ROHK�ERERW�GDQ�QLODL�(.%�MDPXU�
3�� VDMRU�FDMX�� VHGDQJNDQ� KDVLO� SDQHQ� WHUHQGDK�
GLGDSDWNDQ�SDGD�MDPXU�*��OXFLGXP��7DEHO�����+DO�LQL�
PHQXQMXNNDQ� EDKZD� VHODPD� WLJD� EXODQ�
SHPHOLKDUDDQ�� NHPDPSXDQ� MDPXU� GDODP�
PHQJNRQYHUVL�PHGLD��VXEVWUDW��PHQMDGL�ELRPDVVD�
MDPXU�WHUWLQJJL�WHUMDGL�SDGD�3��RVWUHDWXV��NHPXGLDQ� �
3��VDMRU�FDMX�GDQ�NHPDPSXDQ�WHUHQGDK�GLGDSDWNDQ�
SDGD�*��OXFLGXP��/DSRUDQ�VHEHOXPQ\D�PHQ\DWDNDQ�
EDKZD� KDVLO� SDQHQ� GDQ� QLODL� (.%� WHUWLQJJL�
GLGDSDWNDQ� SDGD� MDPXU� 3�� RVWUHDWXV� �6XSUDSWL� 	�
'MDUZDQWR�� ������� 1LODL� (.%� WHUVHEXW� OHELK�
UHQGDK� GLEDQGLQJNDQ� GHQJDQ� SHQHOLWLDQ�
VHEHOXPQ\D�\DNQL�QLODL�(.%� �3��RVWUHDWXV�VHEHVDU� �
�������������6KDK�HW�DO���������GDQ��������1DUK��
2ERGDL�� %DND�� 	� ']RPHNX�� ������ VHGDQJNDQ��

PHQXUXW�9LOODFHUDQ��.DODZ��1DWXUDO��$EHOOD��GDQ�
5H\HV��������QLODL�(.%�3��VDMRU�FDMX�DGDODK������
+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�QLODL�(.%� �
EHUYDULDVL��XQWXN�MHQLV��VSHVLHV���VHSHUWL�3��RVWUHDWXV�
GDQ� 3�� VDMRU�FDMX� PDVLQJ�PDVLQJ� QLODL� (.%�Q\D�
������²�������GDQ�������²���������SHULRGH�OLPD�
EXODQ�VHWHODK�LQRNXODVL���GDQ�VWUDLQ�MDPXU�EHUEHGD��
FRQWRK�*��OXFLGXP�VWUDLQ�++%,������++%,������
++%,�����QLODL�(.%�Q\D�PDVLQJ�PDVLQJ�DGDODK�
�����²�������������²�������������²��������GDQ�
GDODP� NHORPSRN� MHQLV� MDPXU� \DQJ� VDPD�
�'MDUZDQWR�	�6XSUDSWL������E��'MDUZDQWR�HW�DO���
������6XSUDSWL�	�'MDUZDQWR��������
� +DVLO� DQDOLVLV� VWDWLVWLN� PHQXQMXNNDQ� EDKZD�
MHQLV� MDPXU� PHPSHQJDUXKL� NHKLODQJDQ� EHUDW�
OLPEDK� SDGDW� GDQ� SHQDPEDKDQ� NRQVHQWUDVL�
LQRNXODQ� WLGDN� PHQXQMXNNDQ� SHUEHGDDQ� \DQJ�
Q\DWD�� GHPLNLDQ� SXOD� LQWHUDNVL� DQWDU� SHUODNXDQ�
WLGDN� QDPSDN� SHUEHGDDQQ\D� �S ������� +DVLO��
DQDOLVLV�VLGLN�UDJDPQ\D�GLVDMLNDQ�SDGD�/DPSLUDQ����
'DWD�UDWD�UDWD�NHKLODQJDQ�EHUDW�OLPEDK�SDGDW�GDUL�
PDVLQJ�PDVLQJ�SHUODNXDQ�WHUFDQWXP� �SDGD�7DEHO�
���3HUVHQWDVH�NHKLODQJDQ�EHUDW�OLPEDK�SDGDW�\DQJ�
GLLQRNXODVL� ����� �� MDPXU� �KLQJJD� � *�� OXFLGXP
SDOLQJ�WLQJJL��NHPXGLDQ�GLLNXWL�ROHK�MDPXU�3��VDMRU�
FDMX�� 3DGD� OLPEDK� SDGDW� \DQJ� GLLQRNXODVL� �����
NHKLODQJDQ�EHUDW�WHUWLQJJL�WHUMDGL�SDGD� �3�VDMRU�FDMX�
GLLNXWL� �� HKLODQJDQ�EHUDW� �*��OXFLGXP . OLPEDK�SDGDW
WHUHQGDK�GLGDSDWNDQ�GDUL�MDPXU� ��3HP�3��RVWUHDWXV
EHULDQ� LQRNXODQ����� OHELK�EHUGDPSDN�WHUKDGDS�
NHKLODQJDQ� EHUDW� � GLEDQGLQJNDQ�OLPEDK� SDGDW
GHQJDQ�SHPEHULDQ�LQRNXODQ������GDQ�����5DWD�
UDWD� NHKLODQJDQ� EHUDW� � GHQJDQ�OLPEDK� SDGDW
NRQVHQWUDVL�LQRNXODQ�MDPXU��������� �GDQ�������
PDVLQJ�PDVLQJ�DGDODK������� ����� GDQ��������� ��
3 � OLPEDK�SDGDWDGD�NRQWURO � �WDQSD�LQRNXODQ�MDPXU���
NHKLODQJDQ�EHUDWQ\D�SDOLQJ�VHGLNLW�������²���������

7DEHO�����5DWD�UDWD�KDVLO�SDQHQ�MDPXU�GDQ�QLODL�(ILVLHQVL�.RQYHUVL�%LRORJL��(.%��
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*DQRGHPD�OXFLGXP� ��� ���� ������F� ���� ���������� �F �
3OHXURWXV�RVWUHDWXV� ��� ���� �������D� ����� ���������� �D �
3OHXURWXV�VDMRU�FDMX� ��� ���� �������E� ����� ���������� �E �
.HWHUDQJDQ��5HPDUNV���$QJND�DQJND�GDODP�PDVLQJ�PDVLQJ�NRORP�\DQJ�GLLNXWL�ROHK�KXUXI �VDPD�WLGDN�EHUEHGD�Q\DWD�SDGD�XML�

7XNH\�S�������7KH�QXPEHU�ZLWKLQ�HDFK�FROXPQ�IROORZHG�E\�WKH�VDPH�OHWWHU��PHDQV�QRQ�VLJQLILFDQWO\�GLIIHUHQW��7XNH\�WHVW�S�������

3HPDQIDDWDQ�6LVD�0HGLD�-DPXU�3HODSXN�SDGD�'HNRPSRVLVL�/LPEDK�3DGDW�GDUL�3XOS�$FDFLD�PDQJLXP
� �6LKDWL�6XSUDSWL��'MDUZDQWR�	�6UL�.RPDUD\DWL
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� +DVLO� XML� 7XNH\� �S������� PHQXQMXNNDQ�
NHKLODQJDQ�EHUDW�OLPEDK�SDGDW�\DQJ�EDQ\DN�WHUMDGL�
ROHK� DNWLYLWDV� � MDPXU�*�� OXFLGXP� ��������GDQ�3��
VDMRU�FDMX� ��������� +DO� LQL� PHQXQMXNNDQ� EDKZD�
DNWLYLWDV� NHGXD� MHQLV� MDPXU� WHUVHEXW� SDOLQJ� NXDW�
GDODP�PHQGHJUDGDVL�OLPEDK�WHUVHEXW��,QRNXODQ�*��
OXFLGXP� \DQJ� GLWXODUNDQ� NH� GDODP� OLPEDK� SDGDW�
WHUGHJ UDGDV L � SD O LQJ � UHQGDK � � VHK LQJ JD �
NHPXQJNLQDQ� NHPDPSXDQ� XQWXN� WXPEXK� GDQ�
SHQ\HEDUDQ�PLVHOLXP� SDOLQJ� EHVDU� GDQ� DNWLYLWDV�
HQ]LP�OLJQRVHOXORVLN�GDODP�PHQGHJUDGDVL�OLPEDK�
SDGDW� SDOLQJ� WLQJJL� DNLEDWQ\D� NHKLODQJDQ� EHUDW�
OLPEDK�SDGDW�SDOLQJ�EHVDU��1DPXQ�VHFDUD�VWDWLVWLN�
NHKLODQJDQ� EHUDW� OLPEDK� SDGDW� ROHK� 3�� VDMRU�FDMX�
WHUVHEXW� WLGDN�EHUEHGD�Q\DWD�GHQJDQ�NHKLODQJDQ�
EHUDW� ROHK� 3�� RVWUHDWXV�� ,QL� EHUDUWL� EDKZD�
NHPDPSXDQ� MDPXU � 3� � R V W U HD WX V � GD ODP�
PHQGHJUDGDVL�OLPEDK�SDGDW�WLGDN�EHUEHGD�GHQJDQ�

NHPDPSXDQ� MDPXU� 3�� VDMRU�FDMX�� +DO� LQL� VHQDGD�
GHQJDQ�ODSRUDQ�6XSUDSWL��������\DQJ�PHQ\DWDNDQ�
EDKZD� NHPDPSXDQ� MDPXU� SDQJDQ� GDODP�
PHQGHJUDGDVL�ND\X�PDQJLXP�DGDODK�UHQGDK��\DQJ�
GLWXQMXNNDQ� GHQJDQ� NHKLODQJDQ� EHUDW� ND\XQ\D�
KDQ\D��������3��RVWUHDWXV��GDQ��������3��VDMRU�FDMX���
.HKLODQJDQ�EHUDW�NRQWURO��WDQSD�LQRNXODQ�MDPXU��
SDOLQJ�VHGLNLW�\DNQL��������GLEDQGLQJNDQ�GHQJDQ�
OLPEDK� SDGDW� \DQJ� GLEHUL� LQRNXODQ� MDPXU� �S���
������
� 5DWD�UDWD�NDGDU�DLU�LQRNXODQ�GDUL�PHGLD�NXOWLYDVL�
MDPXU�GLVDMLNDQ�SDGD�7DEHO����7HUMDGL�SHQXUXQDQ�
NDGDU� DLU� LQRNXODQ� GL� GDODP� � SDGD�OLPEDK� SDGDW
PDVD� LQNXEDVL�HQDP�EXODQ��3DGD�NDGDU�DLU� OHELK�
GDUL� ���� NHWLJD� MHQLV� MDPXU� WHUVHEXW� PDVLK�
WXPEXK�� VHKLQJJD� DNWLYLWDV� PHWDEROLN� GDQ�
KLGUROLVLV� HQ]LPDWLN� PDVLK� GDSDW� EHUODQJVXQJ��
6HPDNLQ� EHVDU� NRQVHQWUDVL� LQRNXODQ� FHQGHUXQJ�

7DEHO����5DWD�UDWD�NHKLODQJDQ�EHUDW�VOXGJH�\DQJ�GLEHUL�LQRNXODQ�WLJD�MHQLV�MDPXU

5BCMF����5IF�BWFSBHF�XFJHIU�MPTT�PG�TMVEHF�JOPDVMBUFE�XJUI�UISFF�GVOHBM�TQFDJFT�
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VHPDNLQ�WLQJJL�NDGDU�DLUQ\D�� �SDGD�.HPXQJNLQDQ
LQRNXODQ� \DQJ� EHVDU�� PLVHOLXP� \DQJ� WXPEXK�
OHELK�EDQ\DN�GDQ�NHDGDDQ�OHELK�OHPED ��6FKPLGW�S
������� PHQ\DWDNDQ� EDKZD� NDGDU� DLU� XQWXN�
SHUWXPEXKDQ�MDPXU�EHUNLVDU�DQWDUD����²������
� 73DGD� DEHO���GLVDMLNDQ�GDWD�NDQGXQJDQ�XQVXU�
KDUD� �\DQJ�GLLQRNXODVL�MDPXU�VHODPD�OLPEDK�SDGDW
HQDP OLPEDK��EXODQ�PDVD�LQNXEDVL��1LVEDK�&�1�
SDGDW ���NRQWURO��WDQSD�LQRNXODQ��DGDODK����� PDVD�
LQNXEDVL� � EXODQ� PHQXUXQNDQ� QLODL� &�1� �HQDP
PHQMDGL� ����� 'MDUZDQWR� HW� DO�� ������� GDQ�
.RPDUD\DWL��*XVPDLOLQD�� GDQ�'MDUZDQWR� �������
PHQ\DWDNDQ� EDKZD� SHQ\XVXWDQ� QLODL� &�1�
GLSHQJDUXKL� ROHK� ODPDQ\D� ZDNWX� LQNXEDVL��
VHPDNLQ� ODPD� ZDNWX� LQNXEDVL�� VHPDNLQ� EHVDU�
SHQ\XVXWDQQ\D��,QRNXODVL�MDPXU�NH�GDODP�OLPEDK�
SDGDW� QDPSDN� PHQLQJNDWNDQ� QLVEDK� &�1�
PDVLQJ�PDVLQJ�����²������� ��������²������*��OXFLGXP
� �� ������²������� ���6HPDNLQ�3��RVWUHDWXV �GDQ 3��VDMRU�FDMX
WLQJJL� NRQVHQWUDVL� LQRNXODQ� MDPXU� FHQGHUXQJ�
PHQLQJNDWNDQ� QLODL� &�1� � ��� GDQ�*�� OXFLGXP
FHQGHUXQJ�PHQXUXQNDQ�QLODL�&�1�� �GDQ�3��RVWUHDWXV
3��VDMRU�FDMX���5DWD�UDWD�QLVEDK�&�1�OLPEDK�SDGDW�
\DQJ� GLLQRNXODVL� MDPXU� WHUVHEXW� DGDODK� ������
WHUMDGL�SHQLQJNDWDQ�VHEHVDU���������1LVEDK�&�1�
OLPEDK� SDGDW� WHUVHEXW� OHELK� WLQJJL� MLND�
GLEDQGLQJNDQ�GHQJDQ�VWDQGDU�NRPSRV� HUKXWDQL�3
GDQ�VDPSDK�RUJDQLN� 61,������������� ��\DLWX����� �
²� �� � SXSXN� RUJDQLN� GDUL� �� GDQ OLPEDK� SDGDW
��²���� �6\DUDW�NRPSRV��.RPDUD\DWL�HW�DO���������
'HSDUWHPHQ�3HUWDQLDQ��6XUDW�.HSXWXVDQ�0HQWHUL�
3HUWDQLDQ�� ����� � ²� � GDQ� EHUNLVDU� DQWDUD� �� �� �
NRPSRV� %LGOLQJPDLHU� \DNQL� ����� ²� �����
�'MDUZDQWR�� ������� 1LODL� &�1� \DQJ� GLKDVLONDQ�
WHUVHEXW�PHPHQXKL�VWDQGDU�NRPSRV�-HSDQJ�\DLWX�
�����.RPDUD\DWL�	�3DVDULEX��������
� 3HQJDUXK� LQRNXODVL� MDPXU�SDGD� OLPEDK�SDGDW�
\DQJ� GLLQNXEDVL� VHODPD� HQDP� EXODQ� FHQGHUXQJ� �
PHQLQJNDWNDQ� XQVXU� KDUD� WHUVHEXW� PHQMDGL�
1������²��������3������²��������&D������²��������
GDQ� 0J� ����� ²� ������� GLEDQGLQJNDQ� GHQJDQ�
OLPEDK�SDGDW�NRQWURO�\DLWX�1��������3��������&D�
�������0J�������� �GDQ�FHQGHUXQJ�PHQXUXQNDQ�
XQVXU� �.��������WDQSD�LQRNXODQ�MDPXU��PHQMDGL�
.������²��������LQRNXODVL�MDPXU���5DWD�UDWD�XQVXU�
KDUD�WHUVHEXW�1��������3��������.��������0J�
�������GDQ�&D��������QDPXQ�MLND�GLEDQGLQJNDQ�
GHQJDQ� OLPEDK� SDGDW� DZDO� PDND� WHUMDGL�
SHQXUXQDQ�NDGDU�VHEHVDU���������1�����������3���
�������.��GDQ� WHUMDGL�NHQDLNDQ�VHEHVDU�������� �
�&D���GDQ��������0J���.DGDU�1��3��.�OLPEDK�SDGDW�

WHUVHEXW� FHQGHUXQJ� OHELK� WLQJJL� GLEDQGLQJNDQ�
GHQJDQ� NDQGXQJDQ� XQVXU� KDUD� SXSXN� NDQGDQJ�
GRPED��NXGD��GDQ�VDSL�\DLWX�1�����²�������3�����²��
�����GDQ�.�����²�������1RYL]DQ���������QDPXQ�
OHELK� UHQGDK� GDULSDGD� SXSXN� RUJDQLN� OLPEDK�
SDGDW�\DNQL�1������²��������3������²�������GDQ�
.� ����� ²� ������ �.RPDUD\DWL� HW� DO��� �������
.DQGXQJDQ� QLWURJHQ� OLPEDK� SDGDW� WHUVHEXW�
WHUPDVXN� WLQJJL� EHUGDVDUNDQ� NULWHULD� 3XVDW�
3HQHOLWLDQ�7DQDK� \DLWX� ����� ²� ������ �1RYL]DQ��
������
� 1RYL]DQ��������PHQ\DWDNDQ�EDKZD�NDQGXQJDQ�
XQVXU� KDUD� GL� GDODP� NRPSRV� VDQJDW� EHUYDULDVL�
WHUJDQWXQJ� MHQLV� EDKDQ� EDNX� \DQJ� GLJXQDNDQ�
GDQ� FDUD� SHPEXDWDQ� NRPSRV� WHUVHEXW� \DLWX� 1�
����²�������3�����²�������&D�����²�������GDQ�.�
���� ²� ������ 8QVXU� KDUD� OLPEDK� SDGDW� \DQJ�
GLQRNXODVL� MDPXU�\DLWX�1�XPXPQ\D�OHELK�WLQJJL��
3�PHPHQXKL��VHGDQJNDQ�&D�GDQ�.�OHELK�UHQGDK�
GLEDQGLQJNDQ�GHQJDQ�XQVXU�KDUD�NRPSRV��2OHK�
NDUHQD� LWX� OLPEDK� SDGDW� \DQJ� GLLQRNXODVL� MDPXU�
WHUVHEXW� WHUPDVXN� NHORPSRN� ´VRLO� FRQGLWLRQHUµ��
%HUGDVDUNDQ� LQIRUPDVL� $ULWRQDQJ� �.RPXQLNDVL�
SULEDGL� WDKXQ� ������ GL� 37�� 7(/�� OLPEDK� SDGDW�
WHUVHEXW� GDSDW� GLJXQDNDQ� VHEDJDL� PHGLD� WDQDP�
XQWXN�WDQDPDQ�SHUWDQLDQ��GDQ�OLPEDK�SDGDW�\DQJ�
WHODK� GLNRPSRV� GDSDW� GLSDNDL� XQWXN� SXSXN�
WDQDPDQ� QDPXQ� PDV\DUDNDW� EHOXP� EHUDQL�
PHQJNRQVXPVL� KDVLO� SDQHQ� WDQDPDQ� SHUWDQLDQ�
WHUVHEXW� NDUHQD� PHUHND� PHQJDQJJDS� OLPEDK�
SDGDW�EHUEDKD\D�EDJL�NHVHKDWDQ��6XSUDSWL���������
0HQXUXW�:LG\DWL�GDQ�:DK\XGL��������SHPXSXNDQ�
GHQJ DQ � NRPSRV � O LPEDK � SDGD W � GDSD W �
PHQLQJNDWNDQ� SURGXNVL� WDQDPDQ� SHUWDQLDQ�
VHSHUWL�MDJXQJ�GDQ�VD\XU�PD\XU�
� 'LWXQMXNNDQ�EDKZD�QLODL�S+�����²����WHUPDVXN�
QHWUDO�� VDPD� GHQJDQ� S+� WDQDK� VHFDUD� XPXP��
1LODL� S+� WHUVHEXW� EHUDGD� GL� EDZDK� VWDQGDU�
NRPSRV� 3HUKXWDQL� GDQ� %LGOLQJPDLHU� \DLWX� �����
QDPXQ�WHODK�PHPHQXKL�VWDQGDU�NRPSRV�-HSDQJ�
\DLWX� ���� ²� ����� 1LODL� S+� LQL� OHELK� UHQGDK�
GLEDQGLQJNDQ�GHQJDQ�KDVLO�SHQHOLWLDQ�.RPDUD\DWL�
HW� DO�� ������� \DLWX� ���� ²� � ������ 3DGD� S+� QHWUDO�
WHUVHEXW� XPXPQ\D� SHUWXPEXKDQ� WDQDPDQ�
EHUODQJVXQJ� EDLN�� +DO� LWX� PHQXQMXNNDQ� EDKZD�
GDUL�VHJL�NHDVDPDQ�OLQJNXQJDQ�PLNUR�PDND�OLPEDK�
SDGDW� WHUVHEXW� FXNXS� DPDQ� WHUKDGDS� DNDU�
WDQDPDQ�� 1RYL]DQ� ������� PHQ\HEXWNDQ� EDKZD�
SDGD�S+�WDQDK�QHWUDO���²����VHEDJLDQ�EHVDU�XQVXU�
KDUD�PXGDK� ODUXW� GDODP� DLU� GDQ�PXGDK� GLVHUDS�
ROHK�DNDU�WDQDPDQ�

3HPDQIDDWDQ�6LVD�0HGLD�-DPXU�3HODSXN�SDGD�'HNRPSRVLVL�/LPEDK�3DGDW�GDUL�3XOS�$FDFLD�PDQJLXP
� �6LKDWL�6XSUDSWL��'MDUZDQWR�	�6UL�.RPDUD\DWL
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� . 7 .1LODL� DSDVLWDV� XNDU� DWLRQ� �.7.�� OLPEDK�
SDGDW� EHUNDLWDQ� HUDW� GHQJDQ� NHVXEXUDQ� PHGLD�
WDQDP� XQWXN� SHUWXPEXKDQ� WDQDPDQ�� 3HQJDUXK�
LQRNXODVL�MDPXU�NH�GDODP�OLPEDK�SDGDW�FHQGHUXQJ�
PHQLQJNDWNDQ�QLODL�.7.�VHEHVDU��������5DWD�UDWD�
QLODL� .7.� \DQJ� GLLQRNXODVL� MDPXU� DGDODK� ������
�������²��������PH�����J�GLEDQGLQJNDQ�GHQJDQ�
OLPEDK�SDGDW�\DQJ�WLGDN�GLLQRNXODVL� �MDPXU�\DLWX�
������PH���� J��DZDO��GDQ������PH���� J�VHWHODK�� �
HQDP� EXODQ� PDVD� LQNXEDVL�� 1LODL� .7.� LQL�
PHQGHNDWL� KDVLO� SHQHOLWLDQ� .RPDUD\DWL� HW� DO��
������� \DNQL� ������ ²� ������PH���� J�� 6HPDNLQ��
WLQJJL� NRQVHQWUDVL� LQRNXODQ� MDPXU� FHQGHUXQJ�
PHQLQJNDWNDQ� QLODL� .7.� � �� �3�� RVWUHDWXV QDPXQ
FHQGHUXQJ� PHQXUXQNDQ� QLODL� .7.� *��SDGD�
O 3�� VDMRU�FDMXXFLGXP� GDQ� �� 1LODL� .7.� WHUVHEXW�
PHPHQXKL� NRPSRV�:+2�\DLWX�!���SHUV\DUDWDQ�
PH���� J� �.RPDUD\DWL�	� 3DVDULEX�� ������� GDQ��
WHUPDVXN� NULWHULD� WLQJJL� ���� ²� ��� PH����� J��
PHQXUXW�3XVDW�3HQHOLWLDQ�7DQDK��1RYL]DQ���������
1LODL� .7.� \DQJ� WLQJJL� WHUVHEXW� GDSDW�
PHQLQJNDWNDQ� GD\D� VHUDS�� GD\D� VLPSDQ � GDQ��
NHWHUVHGLDDQ� XQVXU� KDUD� \DQJ� GLEXWXKNDQ�
WDQDPDQ�
� .DQGXQJDQ� ORJDP� EHUDW� DQWDUD� ODLQ� 3E��+J ��
GDQ� &G� XPXPQ\D� VDQJDW� UHQGDK� VHKLQJJD�
NDGDUQ\D�VHULQJ�WLGDN�WHUXNXU��\DQJ�EHUDUWL�DPDQ�
WHUKDGDS� O LQJNXQJDQ�� 2OHK� NDUHQD� LWX�
VD\XUDQ�WDQDPDQ� SDQJDQ� \DQJ� GLWDQDP� SDGD�
OLPEDK�SDGDW�GDUL�OLPEDK�LQGXVWUL�SXOS�GDQ�NHUWDV�
DPDQ� GLNRQVXPVL�� 0HQXUXW� .RPDUD\DWL� HW� DO��
�������� NDGDU� 3E� GDQ� &G� SDGD� SXSXN� RUJDQLN�
OLPEDK�SDGDW�UHQGDK�PDVLQJ�PDVLQJ�\DLWX������²�
�����SSP�GDQ������²������SSP��.DQGXQJDQ�ORJDP�
WHUVHEXW� GL EDZDK� NDQGXQJDQ� ORJDP� NRPSRV��
PHQXUXW�%LGOLQJPDLHU�\DLWX�3E����������²��������
PJ�NJ�� +J� ���� ����� ²� ��� PJ�NJ�� GDQ� &G� ����
������²�����PJ�NJ ����'MDUZDQWR�������

,9���.(6,038/$1�'$1�6$5$1

� 6HWHODK�WLJD�EXODQ�SHPHOLKDUDDQ�PHGLD�NXOWLYDVL�
ND\X� VHQJRQ�� QLODL� HILVLHQVL� NRQYHUVL� ELRORJL�
�(.%��\DQJ�GLSHUROHK�\DLWX����������3��RVWUHDWXV���
������� �3�� VDMRU�FDMX��� GDQ� ������� �*�� OXFLGXP���
1LODL�&�1�OLPEDK�SDGDW�DZDO�������VHWHODK�PDVD�
LQNXEDVL� �� EXODQ�� QLODL� &�1� PHQMDGL� �����
�NRQWURO������²�������*�� OXFLGXP��������²�������3��
RVWUHDWXV���GDQ������²�������3��VDMRU�FDMX���,QRNXODVL�
MDPXU� NH� GDODP� OLPEDK� SDGDW� QDPSDN�

PHQLQJNDWNDQ� QLVEDK� &�1�� GDQ� VHPDNLQ� WLQJJL�
NRQVHQWUDVL� LQRNXODQ� FHQGHUXQJ� PHQLQJNDWNDQ�
QLODL� &�1� �*�� OXFLGXP��� QDPXQ� FHQGHUXQJ�
PHQXUXQNDQ� QLODL� &�1� SDGD� 3�� RVWUHDWXV� GDQ� 3��
VDMRU�FDMX��3HQJDUXK�LQRNXODVL� MDPXU�SDGD� OLPEDK�
SDGDW� \DQJ� GLLQNXEDVL� VHODPD� HQDP� EXODQ�
FHQGHUXQJ� � PHQLQJNDWNDQ� XQVXU� KDUD� WHUVHEXW�
PHQMDGL�1������²��������3������²��������&D������²��
������� GDQ� 0J� ����� ²� ������� GDQ� FHQGHUXQJ�
PHQXUXQNDQ� XQVXU� .� PHQMDGL� ����� ²� ������
�LQRNXODVL� MDPXU�� GLEDQGLQJNDQ� GHQJDQ� OLPEDK�
SDGDW�NRQWURO��WDQSD�LQRNXODQ�MDPXU���.DQGXQJDQ�
ORJDP�EHUDWQ\D�\DLWX�3E��+J��GDQ�&G�XPXPQ\D�
UHQGDK�� 6HWHODK� OLPEDK� SDGDW� GLLQNXEDVL� VHODPD�
HQDP� EXODQ� QLODL� .7.�Q\D� PHQLQJNDW� PHQMDGL�
�����PH�����J� �NRQWURO��������²������PH�����J�
�*�� OXFLGXP��������²������PH�����J� �3�� RVWUHDWXV���
����� ²� ������ PH����� J� �3�� VDMRU�FDMX��� 6HPDNLQ�
WLQJJL� NRQVHQWUDVL� LQRNXODQ� MDPXU� FHQGHUXQJ�
PHQLQJNDWNDQ� QLODL� .7.� �3�� RVWUHDWXV�� GDQ�
FHQGHUXQJ�PHQXUXQ�SDGD�*��OXFLGXP�GDQ�3��VDMRU�
FDMX���1LODL�.7.�WHUVHEXW�WHODK�PHPHQXKL�VWDQGDU�
NRPSRV�\DLWX�!����PH�����J�

8&$3$1�7(5,0$�.$6,+

� 8FDSDQ�WHULPD�NDVLK�GLVDPSDLNDQ�NHSDGD�37��
7DQMXQJ� (QLP� /HVWDUL� 3XOS� DQG� 3DSHU�� 0XDUD�
(QLP��6XPDWHUD�6HODWDQ�GDQ�37��(VD�*HQDQJNX��
6XNDEXPL�� \DQJ� WHODK� PHPEDQWX� SHQJDPELODQ�
EDKDQ�GDQ�SHODNVDQDDQ�SHQHOLWLDQ��

'$)7$5�3867$.$

$ULWRQDQJ��5���	�,QGUDZDQ��'�$�� ��������8SD\D�
SHQJHORODDQ� OLPEDK� LQGXVWUL� 37�� 7DQMXQJ�
(QLP�/HVWDUL�3XOS�DQG�3DSHU��'DODP�$�3��
7DPSXERORQ�� 6�� $EGXUURFKLP�� %DUO\�� *��
3DUL��	�6XKDUL\DQWR��(GV����3URVLGLQJ�6HPLQDU�
7HNQRORJL� 3HPDQIDDWDQ� /LPEDK� ,QGXVWUL� 3XOS�
GDQ�.HUWDV�XQWXN�0HQJXUDQJL�%HEDQ�/LQJNXQJDQ�
�SS���������%RJRU�

&KDQJ�� 6�7��� 	� 0LOHV�� 3�*�� ��������0XVKURRPV� ��
FXOWLYLFDWLRQ��QXWULWLRQDO�YDOXH��PHGLFLQDO�HIIHFW��DQG�
HQYLURQPHQWDO� LPSDFW QG�� �� � (G���� 86$�� &5&�
3UHVV�

'MDUZDQWR�� ��������6WXGL�SHPDQIDDWDQ� WLJD� MHQLV�
IXQJL� SDGD� SHODSXNDQ� GDXQ� GDQ� UDQWLQJ�
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PDQJLXP�GL�WHPSDW�WHUEXND��-XUQDO�3HQHOLWLDQ�
+DVLO�+XWDQ�����������������

'MDUZDQWR� 	� 6XSUDSWL�� 6�� �����D��� 3HQJDUXK�
VXPEHU�ELELW�WHUKDGDS�SHUWXPEXKDQ�MDPXU�
WLUDP�� -XUQDO� 3HQHOLWLDQ� +DVLO� +XWDQ�� �������
��������

'MDUZDQWR�	�6XSUDSWL��6�������E���3HUWXPEXKDQ�
GDQ�QLODL�JL]L�*DQRGHUPD�OXFLGXP�SDGD�PHGLD�
OLPEDK� PDQJLXP�� -XUQDO� 3HQHOLWLDQ� +DVLO�
+XWDQ��������������

'MDUZDQWR�� 6XSUDSWL�� 6��� 	� ,VPDQWR�� $�� ��������
%LRNRQYHUVL� VHUEXN� JHUJDML� ND\X� KXWDQ�
WDQDPDQ� VHEDJDL� PHGLD� MDPXU� SDQJDQ�
3OHXURWXV� VSS�� -XUQDO� 3HQHOLWLDQ� +DVLO� +XWDQ��
����������������GRL�����������MSKK����������

*UHJRUL��$��� ãYDJHOI��0���	�3RKOHYHQ�� -�� ��������
&XOWLYDWLRQ� WHFKQLTXHV� DQG� PHGLFLQDO�
SURSHUWLHV�RI �3OHXURWXV�VSS��)RRG�7HFKQRORJ\�
DQG�%LRWHFKQRORJ\�����������������

*XVPDLOLQD�	�.RPDUD\DWL�� 6�� ��������7HNQRORJL�
LQRYDVL� SHQDQJDQDQ� OLPEDK� LQGXVWUL� SXOS�
GDQ� NHUWDV� PHQMDGL� DUDQJ� NRPSRV�
ELRDNWLI�� 'DODP� $�3�� 7DPSXERORQ�� 6��
$EGXUURFKLP��%DUO\��*��3DUL��	�6XKDUL\DQWR�
�(GV����3URVLGLQJ�3HPDQIDDWDQ�/LPEDK�,QGXVWUL�
3XOS� GDQ� .HUWDV� XQWXN� 0HQJXUDQJL� %HEDQ�
/LQJNXQJDQ��SS����������3XVDW�3HQHOLWLDQ�GDQ�
3HQJHPEDQJDQ�+DVLO�+XWDQ��%RJRU�

,VODP��0�=���5DKPDQ��0�+���	�+DIL]��)����������
&XOWLYDWLRQ�RI �R\VWHU�PXVKURRP��3OHXURWXV�
IODEHOODWXV�� RQ� GLIIHUHQW� VXEVWUDWHV��
,QWHUQDWLRQDO� -RXUQDO� 6XVWDLQDEOH� &URS�
3URGXFWLRQ��������������

.KDQ��1�$���$MPDO��0���,QDP�8O�+DT��0���-DYHG��
1���$VLI �$OL��0���%LQ\DPLQ��5���	�.KDQ��6��
$����������,PSDFW�RI �VDZGXVW�XVLQJ�YDULRXV�
ZRRGV� IRU� HIIHFWLYH� FXOWLYDWLRQ� RI � R\VWHU�
PXVKURRP��3DNLVWDQ�-RXUQDO�RI �%RWDQ\���������
��������

.LKXPEX��$�*���6KLWDQGL��$�$���0DLQD��0���.KDUH��
.�%���	� 6KDUPD��+�.�� ��������1XWULWLRQDO�
FRPSRVLWLRQ�RI �3OHXURWXV�VDMRU�FDMX�JURZQ�RQ�
ZDWHU� K\DFLQWK�� ZKHDW� VWUDZ� DQG� FRUQFRE�
VXEVWUDWHV��5HVHDUFK�-RXUQDO�RI �$JULFXOWXUH�DQG�
%LRORJLFDO�6FLHQFHV����������������

.RPDUD\DWL��6���*XVPDLOLQD��	�'MDUZDQWR����������
3HPDQIDDWDQ� VLVD� PHGLD� WXPEXK� MDPXU�

WLUDP� XQWXN� DUDQJ� NRPSRV�� 'DODP� -��
6XOLVW\R��5��:LG\RULQL��*��/XNPDQGDUX��0��
1��5RILL��	�9�(��3UDVHW\R� �(GV����3URVLGLQJ�
6HPLQDU�1DVLRQDO�0$3(.,�;,9� �SS������
������0DV\DUDNDW�3HQHOLWL�.D\X�,QGRQHVLD��
<RJ\DNDUWD�

.RPDUD\DWL�� 6��� 	� 3DVDULEX�� 5�$�� ��������
3HPEXDWDQ� SXSXN� RUJDQLN� GDUL� OLPEDK�
SDGDW�LQGXVWUL�NHUWDV��-XUQDO�3HQHOLWLDQ�+DVLO�
+XWDQ���������������

.RPDUD\DWL�� 6��� 3DVDULEX�� 5�$��� 	� 5ROLDGL�� +��
�������� 7HNQRORJL� GDQ� NHOD\DNDQ� ILQDQVLDO�
SHPDQIDDWDQ� OLPEDK� LQGXVWUL� SXOS� GDQ�
NHUWDV�� 'DODP� $�3�� 7DPSXERORQ�� 6��
$EGXUURKLP��%DUO\��*��3DUL��	�6XKDUL\DQWR�
�(GV�� � � 3URVLGLQJ� 6HPLQDU� 7HNQRORJL �
3HPDQIDDWDQ�/LPEDK�,QGXVWUL�3XOS�GDQ�.HUWDV�
XQWXN�0HQJXUDQJL� %HEDQ�/LQJNXQJDQ� ,QGXVWUL�
3XOS�GDQ�.HUWDV��SS����������3XVDW�3HQHOLWLDQ�
GDQ�3HQJHPEDQJDQ�+DVLO�+XWDQ��%RJRU�

0WXL��*�<�6����������/LJQRFHOOXORVLF�HQ]\PHV�IURP�
WURSLFDO� IXQJL�� 7\SHV�� VXEVWUDWHV� DQG�
DSSOLFDWLRQV�� 6FLHQWLILF� 5HVHDUFK� DQG� (VVD\V��
������������������GRL����������65(��������

1DUK��'�/���2ERGDL��0���%DND��'���	�']RPHNX��
0����������7KH�HIILFLHQF\�RI �VRUJKXP�DQG�
PLOOHW� JUDLQV� LQ� VSDZQ� SURGXFWLRQ� DQG�
FDUSRSKRUH�IRUPDWLRQ�RI �3OHXURWXV�RVWUHDWXV�
�-DFT�� H[� )U��� .XPPHU�� ,QWHUQDWLRQDO� )RRG�
5HVHDUFK�-RXUQDO�������������������

1RYL]DQ�� ��������3HWXQMXN� SHPXSXNDQ� \DQJ� HIHNWLI��
�&HWDNDQ� ���� /�$��0DULDQWR� �(G���'HSRN��
37��$JUR�0HGLD�3XVWDND�

3DWHO�� <��� 1DUDLDQ�� 5��� 	� 6LQJK�� 9�.�� ��������
0HGLFLQDO� SURSHUWLHV� RI � 3OHXURWXV� VSHFLHV�
�R\VWHU�PXVKURRP���$�UHYLHZ��:RUOG�-RXUQDO�
RI �)XQJDO� DQG�3ODQW�%LRORJ\��������������GRL��
��������LGRVL�ZMISE��������������

3DWHUVRQ�� 5�5�0�� �������� *DQRGHUPD� �� $�
WKHUDSHXWLF�IXQJDO�ELRIDFWRU\��3K\WRFKHPLVWU\��
���������������GRL����������M�SK\WRFKHP��
������������

3DWKPDVKLQL��/���$UXOQDQGK\��9���	�:LMHUDWQDP��
5�6�:�� �������� &XOWLYDWLRQ� RI � R\VWHU�
PXVKURRP��3OHXURWXV�RVWUHDWXV��RQ�VDZGXVW��
&H\ORQ� -RXUQDO� RI � 6FLHQFH� �%LRORJLFDO� 6FLHQFH���
���������������
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3UD\LWQR��	� 6XNRVURQR�� �������� 5HGXNVL� OLPEDK�
SDGDW� GHQJDQ� VLVWHP� SHPEDNDUDQ� GDODP�
WXQJNX�EDNDU��'DODP�3URVLGLQJ�33,�3',371�
����� �SS�� �������� 3XVDW� $NVHOHUDWRU� GDQ�
3URVHV�%DKDQ�%DWDQ��<RJ\DNDUWD�

3XUZDWL��6���6RHWRSR��5�6���	�6HWLDZDQ��<����������
3RWHQVL�GDQ�DOWHUQDWLI �SHPDQIDDWDQ�OLPEDK�
SDGDW� LQGXVWUL� SXOS� GDQ� NHUWDV�� %HULWD�
6HOXORVD���������������

6FKPLGW��2����������,QGRRU�ZRRG�GHFD\�%DVLGLRP\FHWHV��
'DPDJH�� FDXVDO� IXQJL�� SK\VLRORJ\�� LGHQWLILFDWLRQ�
DQG� FKDUDFWHUL]DWLRQ�� SUHYHQWLRQ� DQG� FRQWURO��
*HUPDQ��*HUPDQ�0\FRORJ\FDO�6RFLHW\�DQG�
6SULQJHU�

6KDK�� =��� $VKUDI�� 0��� 	� ,VKWLDT� &K�0�� ��������
&RPSDUDWLYH� VWXG\� RQ� FXOWLYDWLRQ� DQG� \LHOG�
SHUIRUPDQFH�RI �R\VWHU�PXVKURRP��3OHXURWXV�
RVWUHDWXV��RQ�GLIIHUHQW�VXEVWUDWHV��ZKHDW�VWUDZ��
OHDYHV��VDZ�GXVW���3DNLVWDQ�-RXUQDO�RI �1XWULWLRQ��
���������������GRL����������SMQ��������������

6LQXKDML�� )�� �������� 3HPDQIDDWDQ� OLPEDK� SDGDW�
SXOS� �VOXGJH�� GHQJDQ� VHUDW� SHOHSDK� EDWDQJ�
SLVDQJ�PHQMDGL�WDWDNDQ�WHOXU��-XUQDO�3HQHOLWLDQ�
0,3$��������������

6WDQGDU� 1DVLRQDO� ,QGRQHVLD� �61,��� ��������
6SHVLILNDVL�NRPSRV�GDUL�VDPSDK�RUJDQLN�GRPHVWLN�
�61,� ��������������� -DNDUWD�� %DGDQ�
6WDQGDUGLVDVL�1DVLRQDO�

6WDQGDU� 1DVLRQDO� ,QGRQHVLD� �61,��� �������� 8ML�
NHWDKDQDQ�ND\X�WHUKDGDS�RUJDQLVPH�SHUXVDN�ND\X�
�61,� ���������� � � -DNDU WD � � %DGDQ�
6WDQGDUGLVDVL�1DVLRQDO�

6WHHO�� 5�*�'��� 	� 7RUULH�� -�+�� ��������3ULQVLS� GDQ�
SURVHGXU� VWDWLVWLND� VXDWX� SHQGHNDWDQ� ELRPHWULN��
-DNDUWD��37��*UDPHGLD�3XVWDND�8WDPD�

6XSUDSWL�� 6�� �������� /DSRUDQ� SHUMDODQDQ� GL� 37��
7DQMXQJ� (QLP� /HVWDUL� 3XOS� DQG� 3DSHU��
7LGDN�GLSXEOLNDVLNDQ

6XSUDSWL�� 6�� �������� 3HQJHORODDQ� MDPXU� SHUXVDN�
ND\X� XQWXN� PHQGXNXQJ� SHOHVWDULDQ� GDQ�
SHPDQIDDWDQ�VXPEHU�GD\D�KXWDQ��'DODP�+��
5�� 6XGUDGMDW�� 'XOVDODP�� *�� 3DUL�� 	� $��
6DQWRVR��(GV����+LPSXQDQ�%XQJD�5DPSDL�2UDVL�
,OPLDK�$KL� 3HQHOLWL� 8WDPD� �SS�� ������� 3XVDW�
3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ�.HWHNQLNDQ�
.HKXWDQDQ� GDQ� 3HQJRODKDQ� +DVLO� +XWDQ��
%RJRU�

6XSUDSWL��6���	�'MDUZDQWR����������3HGRPDQ�EXGLGD\D�
MDPXU�VKLLWDNH�GDQ�MDPXU�WLUDP��%RJRU��3XVDW�
3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�+DVLO�+XWDQ�

6XSUDSWL��6���	�'MDUZDQWR�� ��������3URGXNWLYLWDV�
MDPXU� � VSS�� SDGD� NRPSRV� VHUEXN�3OHXURWXV
JHUJDML� ND\X� � 0XHOO�� $UJ��+HYHD� EUDVLOLHQVLV
'DODP�:��6XZLQDUWL��,�:��.XVXPD��(UZLQ��
	� ,VPDLO� �(GV����3URVLGLQJ� 6HPLQDU�1DVLRQDO�
;9,� 0DV\DUDNDW� 3HQHOLWL� .D\X� ,QGRQHVLD�
�0$3(.,��� 3HPDQIDDWDQ� 6XPEHUGD\D� $ODP�
7HUEDUXNDQ� �SS�� ���������� %DOLNSDSDQ��
.DOLPDQWDQ� 7LPXU�� 0DV\DUDNDW� 3HQHOLWL�
.D\X�,QGRQHVLD�

6XUDW� .HSXWXVDQ� 0HQWHUL� 3HUWDQLDQ� ��������
3HUV\DUDWDQ�WHNQLV�PLQLPDO�SXSXN�RUJDQLN��6.�
0HQWDQ� 1R�� ���3HUPHQWDQ�65��������
������

;LH��&���<DQ��/����*RQJ��:���=KX��=���7DQ��6���&KHQ��
'���+X��=���	�3HQJ��<�� ��������(IIHFWV�RI �
GLIIHUHQW� VXEVWUDWHV� RQ� OLJQRFHOOXORVLF�
HQ]\PH� H[SUHVVLRQ�� HQ]\PH� DFWLYLW\��
VXEVWUDWH� XWLOL]DWLRQ� DQG� ELRORJLFDO�
HIILFLHQF\�RI � ��3OHXURWXV� �HU\QJLL 3K\VLRORJ\�DQG�
%LRFKHPLVWU\����������������

9LOODFHUDQ��$�%���.DODZ��6�3���1DWXUDO��3�6���$EHOOD��
(�$���	�5H\HV��5�*����������&XOWLYDWLRQ�RI �
7KDL� DQG� -DSDQHVH� VWUDLQV� RI � 3OHXURWXV�
VDMRU�FDMX 9ROYDULHOOD�� RQ� ULFH�VWUDZ�EDVHG�
YROYDFHD�PXVKURPP� VSHQW� DQG� FRPSRVWHG�
ULFH� VWUDZ� LQ� FHQWUDO� /X]RQ� 5HJLRQ��
3KLOLSSLQHV��-RXUQDO�RI �$JULFXOWXUDO�7HFKQRORJ\��
������������

:DQJ��+���	�1J�� 7�%�� ��������*DQRGHUPLQ�� DQ�
DQWLIXQJDO�SURWHLQ�IURP�IUXLWLQJ�ERGLHV�RI �
WKH� PHGLFLQDO� PXVKURRP� *DQRGHUPD�
OXFLGXP�� 3HSWLGHV�� ������� ������� GRL��
��������M�SHSWLGHV�������������

:LG\DWL�� (��� 	� :DK\XGL�� $�� ��������'DUL� KXWDQ�
NHPEDOL� NH� KXWDQ� VOXGJH� LQGXVWUL� NHUWDV�
PHPSHUEDLNL� SURGXNWLYLWDV� WDQDK� SHUWDQLDQ��
NHKXWDQDQ� GDQ� SHUWDPEDQJDQ�� %RJRU�� 3XVDW�
3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�3HQLQJNDWDQ�
3URGXNWLYLWDV�+XWDQ�

<X]HOPD��$KPDG��$���	�1RIUL]DO����������.DMLDQ�
WRNVLVLWDV�OLPEDK�ELRVOXGJH�\DQJ�EHUDVDO�GDUL�
LSDO�LQGXVWUL�SXOS�GDQ�NHUWDV�GHQJDQ�PHWRGH�
WR[LFLW\� FKDUDFWHULVWLN� OHDFKLQJ� SURFHGXUH��
-XUQDO�/LQJNXQJDQ��������������

3HPDQIDDWDQ�6LVD�0HGLD�-DPXU�3HODSXN�SDGD�'HNRPSRVLVL�/LPEDK�3DGDW�GDUL�3XOS�$FDFLD�PDQJLXP
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