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:KLWH�URW�IXQJXV��%DVLGLRP\FHWHV�LV�DQ�XQLTXH�JURXS�RI �PLFUREHV�DPRQJ�WKH�PDMRU�GHFRPSRVHUV�RI �SODQW�SRO\PHUV�RU�
ELRPDVV��7KHLU�H[LVWHQFHV�DUH�XQGHU�SUHVVXUH�GXH�WR�,QGRQHVLDQ�WURSLFDO�IRUHVWV�GHJUDGDWLRQ�FDXVHG�E\�IRUHVW�ILUHV��H[FHVVLYH�
H[SORLWDWLRQ��ODQG�FRQYHUVLRQ�DQG�ELRSLUDF\��%DVHG�RQ�QDWXUDO�SURFHVV�RI �ZKLWH�URW�IXQJL��LW�FRXOG�EH�XWLOL]HG�IRU�ELRUHVRXUFHV��
L�H�LPSURYHPHQW�RI �IRRG�TXDOLW\�DQG�OHDGLQJ�RI �QHZ�IXQFWLRQDOLW\��WKH�IRRG�LQGXVWU\���GHOLJQLILFDWLRQ��SXOS�	�SDSHU���
SURGXFWLRQ�RI �HWKDQRO��ELRIXHO���ELRVHQVRUV�DQG�ELRUHPHGLDWLRQ��7KLV�SDSHU�VWXGLHV�LVRODWH��VHOHFWLRQ�DQG�HYDOXDWLRQ�RI �WKH�
SRWHQWLDO�H[WUDFHOOXODU�HQ]\PHV�ODFFDVH��/DF��DQG�PDQJDQHVH�SHUR[LGDVH��0Q3��IURP�IXQJL�JURZQ�LQ�,QGRQHVLDQ�WURSLFDO�
IRUHVW��$�WRWDO�RI �����VDPSOHV�RI �IXQJL�IUXLW�ZHUH�FROOHFWHG�IURP�,QGRQHVLDQ�WURSLFDO�IRUHVW��LQFOXGLQJ�:HVW�-DYD��(DVW�-DYD�
DQG�(DVW�.DOLPDQWDQ�3URYLQFHV��WKHQ�WKH\�ZHUH�LVRODWHG�DQG�VHOHFWHG�RQ�5%%5�DJDU�PHGLD�IRU�IXWKHU�DQDO\VLV��7KH�UHVXOWV�
VKRZHG�WKDW�WKHUH�ZHUH�VLJQLILFDQW�GLIIHUHQFHV�RI ����SXUH�LVRODWHV��LQ�WHUP�RI �LWV�FDSDFLW\�WR�GHFRORUL]H�5%%5��DQG�RQO\�VL[�
SXUH�LVRODWHV��-%��������%67�)����*U�:���$�&��75.����75.����DQG�75.����ZHUH�DEOH�WR�R[LGL]H�5%%5�PRUH�
WKDQ���FP�SHU�GD\��)XWKHUPRUH��WZR�LVRODWHV�ZHUH�VHOHFWHG�DV�WKHLU�HQ]\PHV�SURGXFWLRQ�ZDV�KLJKHU�WKDQ�DQRWKHU��WKRVH�ZHUH�
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SRVLWLYH�FRQWURO��&HUUHQD�VS��)������-%�������DQG�75.���LVRODWHV�ZHUH�WKH�SRWHQWLDO�IXQJL�IRU�SURGXFLQJ�/DF��ZKLFK�WKH\�
FRXOG�EH�DSSOLHG�HDVLO\�IRU�WH[WLOH�G\HV�GHFRORUL]DWLRQ�DV�ELRUHPHGLDWLRQ�

.H\ZRUGV��:KLWH�URW�IXQJL��HQ]\PH��LVRODWH��/DF��0Q3

$%675$.

-DPXU� SHODSXN� SXWLK�%DVLGLRP\FHWHV� DGDODK� NHORPSRN�PLNURED� \DQJ� VDQJDW� XQLN�� 6HFDUD� DODPL�
PHUHND�GDSDW�PHQGHNRPSRVLVL�ELRPDVVD�EHUOLJQRVHOXORVD��.HEHUDGDDQ�KXWDQ�WURSLV�,QGRQHVLD�VDDW�LQL�
WHUXV�EHUNXUDQJ�DNLEDW�NHEDNDUDQ�KXWDQ��HNVSORLWDVL�\DQJ�EHUOHELKDQ��NRQYHUVL�ODKDQ��GDQ�ELRSLUDF\��6HFDUD�
DODPL�� MDPXU� SHODSXN� SXWLK� EHUSRWHQVL� XQWXN� GLPDQIDDWNDQ� VHEDJDL� ELRUHVRXUFHV�� \DLWX� XQWXN�
PHQLQJNDWNDQ� FLWUD� UDVD�� NXDOLWDV�� GDQ� IXQJVL� PDNDQDQ� �LQGXVWUL� PDNDQDQ��� GHOLJQLILNDVL� �SXOS� GDQ�
NHUWDV���SURGXNVL�HWDQRO��ELRIXHO���ELRVHQVRU��GDQ�ELRUHPHGLDVL��7XOLVDQ�LQL�PHPSHODMDUL�LVRODVL��VHOHNVL��GDQ�
DQDOLVD�SRWHQVL�HQ]LP�HNVWUDVHOXOHU�ODNDVH��/DF��GDQ�PDQJDQ�SHURNVLGDVH��0Q3��GDUL�MDPXU�\DQJ�WXPEXK�
GL�EHEHUDSD�ORNDVL�KXWDQ�WURSLV�,QGRQHVLD��6HEDQ\DN�����VDPSHO�MDPXU�SHODSXN�SXWLK�\DQJ�EHUDVDO�GDUL�
KXWDQ�WURSLV�GL�,QGRQHVLD��-DZD�%DUDW��-DZD�7LPXU��GDQ�.DOLPDQWDQ�7LPXU��WHODK�GLLVRODVL�GDQ�GLVHOHNVL�
SDGD�PHGLD�5%%5��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�VHEDQ\DN����LVRODW�PXUQL�\DQJ�EHUKDVLO�GLLVRODVL�
PHQXQMXNDQ�ODMX�SHUXEDKDQ�ZDUQD�5%%5�\DQJ�EHUEHGD��GDQ�HQDP�LVRODW�GLDQWDUDQ\D��-%��������%67�
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PDPSX� PHQMDQJNDX� VXPEHU� NDUERKLGUDW�� \DLWX�
VHOXORVD�GDQ�KHPLVHOXORVD��6HODLQ� LWX��HQ]LP�/DF�
MXJD�PHPLOLNL� NHPDPSXDQ� GDODP�PHQJRNVLGDVL�
EHEHUDSD�VHQ\DZD�VHSHUWL� ��GDQ� � ��RUWR SDUD GLSKHQROV
DPLQRSKHQROV SROLSKHQROV SRO\DPLQHV DU\O�GLDPLQHV��� �� �� �GDQ�
EHEHUDSD� LRQ� DQRUJDQLN� GLOLEDWNDQ� XQWXN�
PHUHGXNVL�GXD�PROHNXO�RNVLJHQ�PHQMDGL�DLU��+ 2���

�6LUHJDU� &DK\DQD�� 	� 1DWKDOLD�� ������ 6RORPRQ��
6XQGDUDP�� 	� 0DFKRQNLQ�� ������ <DURSRORY��
6NRURERJDWNR��9DUWDQRY��	�9DUIRORPH\HY��������
� 'LVDPSLQJ� HQ]LP� ODF�� HQ]LP� 0Q3� VDQJDW�
EHUSHUDQ� GDODP� GHNRPSRVLVL� OLJQLQ�� 1DPXQ��
HQ]LP�0Q3� WLGDN� WHUODOX�EHUSHUDQ�PHQJXUDLNDQ�
VHQ\DZD� VH OD LQ� SKHQRO � WHWDSL � PDPSX�
PHP � WHUMDGLQ\D� SURVHV� GHSROLPHULVDVL�SHUFHSDW
�+RIULFKWHU�HW�DO���������:DULLVKL��9DOOL��	�*ROG��
�������L�H�SHPHFDKDQ�LNDWDQ�UDQWDL�SDQMDQJ�SDGD�
OLJQLQ�� 3URVHV� NDWDOLVDVL� ROHK� HQ]LP� /DF� WHUMDGL�
NHWLND�RNVLJHQ��2 ��WHUVHGLD��VHPHQWDUD�NDWDOLVDVL��

ROHK�HQ]LP�0Q3�PHPSHUV\DUDNDQ� OHELK��VHSHUWL�
KDUXV� WHUVHGLDQ\D� PDQJDQ� �0Q�� GDQ� KLGURJHQ�
SHURNVLGD��+ 2 ��� �

� (Q]LP�/DF�GDQ�0Q3�\DQJ�GLSHUROHK�PHODOXL�
SURVHV� LVRODVL� GDQ� SHPXUQLDQ� EHUSRWHQVL� VHUWD�
EHUPDQIDDW�XQWXN�EHEHUDSD�LQGXVWUL��(Q]LP�/DF�
PDPSX�PHQJNRQYHUVL� VXEVWUDW� \DQJ� OHELK� OXDV��
EDQ\DN� GLDSOLNDVLNDQ� XQWXN� ELGDQJ� LQGXVWUL��
VHSHU W L � LQGXVWU L � PDNDQDQ� \DLWX� XQWXN�
PHQLQJNDWNDQ� FLWD� UDVD�� NXDOLWDV�� GDQ� IXQJVL�
PDNDQDQ� �.LUN�� %RUFKHUW�� 	� )XJOVDQJ�� ������
0LQXVVL�� 3DVWRUH�� 	� 'XUiQ�� ������� PHQDPEDK�
NDQGXQJDQ�IODYRQRLG��GDQ�PHQLQJNDWNDQ�DNWLYLWDV�
DQWLRNVLGDQ�SDGD�WHK�KLMDX��6LUHJDU��HW�DO����������
ELRUHPHGLDVL�\DLWX�SHQJXUDLDQ�SHZDUQD�WHNVWLO�GDQ�
SROXWDQ� ODLQQ\D� �+DGLEDUDWD� 	�.ULVWDQWL�� ������
+DGLEDUDWD�HW�DO���������� �GDQ� �ELRSXOSLQJ ELREOHDFKLQJ
�,VURL�� ������� GHOLJQLILNDVL� \DLWX� PHQLQJNDWNDQ�
GHUDMDW� SXWLK� GDQ� PHQXUXQNDQ� ELODQJDQ� NDSSD�
�&DPDUHUR�HW�DO���������3XMLUDKD\X�	�0DUVRHP��
������ %DMSDL� 	� %DMSDL�� ������� � \DLWX�ELRIXHO

,�� 3(1'$+8/8$1

� 3RWHQVL�PLNURED�KXWDQ�WURSLV�,QGRQHVLD�VDQJDW�
EHVDU� GDQ� XQLN�� QDPXQ� VD\DQJ� SRWHQVL� WHUVHEXW�
PDVLK�WHUDEDLNDQ�DWDX�EDKNDQ�WHUOXSDNDQ��.RQGLVL�
WHUVHEXW� VHPDNLQ� GLSHUSDUDK� SDGD� VDDW� KXWDQ�
WURSLV� ,QGRQHVLD� WHUXV� PHGDSDW� WHNDQDQ� GDUL�
DNWLYLWDV�\DQJ�PHUXJLNDQ��VHSHUWL��HNVSORLWDVL�\DQJ�
EHUOHELKDQ� GDQ� WLGDN� OHVWDUL�� NHEDNDUDQ� KXWDQ��
NRQYHUVL�ODKDQ��GDQ�ELRSLUDF\��0LNURED�VHFDUD�DODPL�
PHPLOLNL�IXQJVL�\DQJ�VDQJDW�SHQWLQJ�GDODP�SURVHV�
GHNRPSRVLVL�� -DPXU� VHEDJDL� MDVDG� UHQLN�
EHUWDQJJXQJ� MDZDE� PHQGHNRPSRVLVL� ELRPDVVD�
EHUOLJQRVHOXORVD�� WHUXWDPD� NHORPSRN� MDPXU�
SHODSXN� SXWLK� DWDX� %DVLGLRP\FHWHV� �.LUN� 	�
)DUUHOO�� ������:LGLDVWXWL� 	� 3DQML�� ������� 8QWXN�
PHQMDODQNDQ� IXQJVLQ\D�� PHUHND� PHQJHOXDUNDQ�
NHORPSRN�HQ]LP�HNVWUDVHOXODU�GDODP�MXPODK�\DQJ�
EDQ\DN� GDQ� EHUDJDP�� VHSHUWL�� ODNDVH� �/DF�� (&�
����������GDQ�PDQJDQHVH�SHURNVLGDVH� �0Q3��(&�
������������OLJQLQ�SHURNVLGDVH��YHUVDWLO�SHURNVLGDVH�
JOLRVDO� RNVLGDVH�� GDQ� KLGURJHQ� SHURNVLGDVH�
�+RIULFKWHU�� /XQGHOO�� 	�+DWDNND�� ������� -DPXU�
SHODSXN� SXWLK� PHPLOLNL� NHPDPSXDQ� XQWXN�
PHQGHJUDGDVL�OLJQLQ�GDQ�PHQJXUDLNDQQ\D�VHFDUD�
VHPSXUQD�PHQMDGL�+ 2�GDQ�&2 �� �

� (Q]LP�DGDODK�PROHNXO�ELRORJLV�EHUXSD�SURWHLQ�
DWDX� JOLNRSURWHLQ�� PHPLOLNL� SDOLQJ� WLGDN� VDWX�
SROLSHSWLGD��.DULJDU�	�5DR���������'DHUDK�DNWLI �
SDGD� HQ]LP� WHUOLEDW� ODQJVXQJ� GDQ� EHUWDQJJXQJ�
MDZDE� GDODP� SURVHV� NDWDOLVLV�� /DF� GDQ� 0Q3�
WHUPDVXN�NDWHJRUL�HQ]LP�RNVLGRUHGXNWDVH��(&����
\DQJ�PHQJNDWDOLVDVL�WHUMDGLQ\D�UHDNVL�RNVLGDVL�GDQ�
DWDX�UHGXNVL��.DULJDU�	�5DR��������
� /HELK�VSHVLILN�ODJL�� MDPXU�SHODSXN�SXWLK�\DQJ�
PDPSX�PHQJHOXDUNDQ� VDWX�� GXD� DWDX� OHELK� GDUL�
WLJD�WLSH�HQ]LP�SHURPEDN�ELRPDVVD�ND\X�DGDODK�
NHORPSRN�MDPXU�OLJQROLWLN��MDPXU�SHODSXN�ND\X���
'DODP� SURVHV� SHODSXNDQ� ND\X�� HQ]LP� /DF�
EHUSHUDQ� PHQJXUDLNDQ� OLJQLQ� VHKLQJJD� MDPXU�

)����*U�:���$�&��75.����75.����GDQ�75.����PHPLOLNL�NHPDPSXDQ�XQWXN�PHQJRNVLGDVL�5%%5�
GHQJDQ�ODMX�SHUXEDKDQ�ZDUQD�!��FP�SHU�KDUL��+DVLO�XML�HQ]LPDWLN�SDGD�VSHNWURIRWRPHWHU�PHQXQMXNNDQ�
EDKZD���EXDK�LVRODW�WHUSLOLK�PDPSX�PHPSURGXNVL�/DF�GDQ�0Q3�\DQJ�WLQJJL��-%������������������8/ ���

GDQ����������8/ ���GDQ�75.�������������8/ �GDQ��������8/ ���/HYHO�DNWLYLWDV�/DF�\DQJ�GLKDVLONDQ�ROHK��� �� ��

LVRODW�-%�������OHELK�WLQJJL�GDQ�WLGDN�EHUEHGD�VHFDUD�VLJQLILNDQ�GHQJDQ�SRVLWLI �NRQWURO��&HUUHQD�VS��)������
,VRODW�-%�������GDQ�75.���PHUXSDNDQ�LVRODW�SRWHQWLDO�VHEDJDL�SURGXVHU�HQ]LP�/DF��GDQ�\DQJ�SDOLQJ�
VHGHUKDQD�GDSDW�GLPDQIDDWNDQ�XQWXN�GHNRPSRVLVL�]DW�SHZDUQD�SDGD�ELGDQJ�ELRUHPHGLDVL�

.DWD�NXQFL��-DPXU�SHODSXN�SXWLK��HQ]LP��LVRODW��/DF��0Q3
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6HOHNVL�-DPXU�3HODSXN�3XWLK�+XWDQ�7URSLV�,QGRQHVLD�VHEDJDL�3HQJKDVLO��(Q]LP�/DNDVH��/DF��GDQ�0DQJDQ�3HURNVLGDVH��0Q3�
� �/LVQD�(IL\DQWL	�$VHS�+LGD\DW�

PHQLQJNDWNDQ� SURGXNVL� HWDQRO� �/DUVVRQ��
&DVVODQG��	�-|QVVRQ���������GDQ�ELRVHQVRU�\DLWX�
PHPEDQWX�PHQGHWHNVL�EHEHUDSD� VHQ\DZD� IHQRO��
RNVLJHQ�� GDQ� D]LGD� �5RGUtJXH]� &RXWR� 	� 7RFD�
+HUUHUD���������6HPHQWDUD� HQ]LP� �LWX�� 0Q3�WHODK
GLDSOLNDVLNDQ� OHELK� VSHVLILN� XQWXN� NHJLDWDQ�
ELRUHPHGLDVL��+LGD\DW�	�7DFKLEDQD���������7HQWX�
VDMD�SRWHQVL�WHUVHEXW�GDSDW�GLPDQIDDWNDQ�VHEDJDL�
ELRUHVRXUFH� XQWXN� PHQGXNXQJ� SHPEDQJXQDQ�
HNRQRPL�PHQXMX�SHPEDQJXQDQ�OLQJNXQJDQ�KLMDX��
1DPXQ� GHPLNLDQ� SRWHQVL� \DQJ� EHVDU� WHUVHEXW�
DNDQ�VDQJDW�VXOLW�WHUXQJNDS�ELOD�ODQJNDK�GDQ�VLNDS�
VWUDWHJLV� WLGDN� GLWLQGDNODQMXWL� GDQ� GLSHUKDWLNDQ��
7XOLVDQ�LQL�PHPSHODMDUL�SURVHV�LVRODVL�GDQ�VHOHNVL�
MDPXU�%DVLGLRP\FHWHV�\DQJ�EHUDVDO�GDUL�EHEHUDSD�
KXWDQ� WURSLV� GL� ,QGRQHVLD� \DQJ� EHUSRWHQVL�
PHPSURGXNVL�HQ]LP�/DF�GDQ�0Q3��VHKLQJJD�NHODN�
GLKDUDSNDQ� GDSDW� GLPDQIDDWNDQ� XQWXN� EHUEDJDL�
NHSHQWLQJDQ�ELRWHNQRORJL�GDODP�DUWL�\DQJ�Q\DWD��
VHSHUWL�XQWXN�NHSHQWLQJDQ� OLJQLILNDVLGH �

,,���%$+$1�'$1�0(72'(

$��%DKDQ�GDQ�$ODW�3HQHOLWLDQ

� %DKDQ� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL�
\DLWX� WXEXK� EXDK� MDPXU� \DQJ� GLSHUROHK� GDUL�
EHEHUDSD�WHPSDW�GL�-DZD�%DUDW��-DZD�7LPXU��GDQ�
.DOLPDQWDQ� 7LPXU�� PHGLD� 0DOW� ([WUDFW� �0(���
3RWDWR�'H[WURVH�$JDU� �3'$���3RWDWR�'H[WURVH�%URWK�
�3'%��� SRO\SHSWRQH�� DJDU��5HPD]RO� %ULOOLDQW� %OXH� 5�
�5%%5���'LPHWK\O�6XOIR�2NVLGD��'062���JOXNRVD��
+ 2 �� 1D12 �� DPPRQLXP� WDUWUDWH�� .+ 32 ��� � � � �
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=Q62 ��+ 2��&X62 ��+ %2 �� �1D� 0R2 + 2��� � � � � �� �� �

1D2+�� HNVWUDN� UDJL�� JOXWDUDOGHKLGD�� HWDQRO�
DEVROXW��DTXDGHV��DVDP�PDORQDW��DVDP�GLVRGLXP�
PDORQDW�� ���� GLPHWRNVL� IHQRO�� V\ULQJDOGD]LQH��
GLPHWLOIRUPDPLGD�� DVDP� DVHWDW� JODVLDO�� DVDP�
WDUWDUDW�� QDWULXP� GLKLGURNVL� WDUWUDW�� WZHHQ��� GDQ�
QDWULXP�DVHWDW��-DPXU�&HUUHQD�VS��)������$FFHVLRQ�
1R��-;��������GLSHUROHK�GDUL�/DERUDWRULXP�3ODQW�
&KHPLVWU\��(KLPH�8QLYHUVLW\��-HSDQJ��6HGDQJNDQ�
SHUDODWDQ� \DQJ� GLJXQDNDQ� DGDODK� WDEXQJ� UHDNVL��
FDZDQ� SHWUL�� ODEX� (UOHQPH\HU�� JHODV� XNXU�� JHODV�
EHDNHU��NXYHW��WLPEDQJDQ�DQDOLWLN��DXWRFODYH��ODPLQDU�
DLU�IORZ�FDELQHW��S+�PHWHU��PLNUR�SLSHW�GDQ�WLSV�Q\D��
FRROHU�ER[��ILOWHU��EOHQGHU��FHQWULIXJH��ZDWHUEDWK�GDQ�URWDU\�
VKDNHU�

%��3URVHGXU�.HUMD

��� ,VRODVL�MDPXU

� -DPXU� GLLVRODVL� GHQJDQ� FDUD� PHOHWDNNDQ�
SRWRQJDQ�NHFLO�WXEXK�EXDK�MDPXU������[�����FP��
SDGD�EDJLDQ�DWDV�PHGLD�0DOW�([WUDFW�$JDU��0($���

�� ��JOXNRVD�����J�/ ���PDOW�H[WUDFW�����J�/ ���SRO\SHSWRQH�
�� ����� J�/ �� GDQ� DJDU� ���� J�/ ��� \DQJ�PHQJDQGXQJ�

��5%%5������PJ�/ ��SDGD�ODSLVDQ�DWDVQ\D��.XOWXU�
NHPXGLDQ� GLLQNXEDVL� SDGD� VXKX� UXDQJ� GDQ�
SHQJHFHNDQ� NRORQL� PLVHOLD� MDPXU� \DQJ� WXPEXK�
GLODNXNDQ�VHWLDS�KDUL��.RORQL�PLVHOLD�MDPXU�\DQJ�
PHPEHULNDQ� UHVSRQ� SRVLWLI � PHUXEDK� ZDUQD�
5%%5�GDUL�ELUX�PHQMDGL�ZDUQD�FRNODW�WXD��FRNODW�
PXGD�DWDX� WLGDN�EHUZDUQD��GLVXENXOWXUNDQ�SDGD�
PHGLD�3'$��3URVHV� VXENXOWXU�GLXODQJ�EHEHUDSD�
NDOL� VDPSDL� GLSHUROHK� LVRODW� PXUQL�� ,VRODW�LVRODW�
PXUQL� NHPXGLDQ� GLVLPSDQ� GDODP� UHIULJHUDWRU�
�VXKX���&��VHEHOXP�GLJXQDNDQ�SDGD�SURVHV�VHOHNVL�
EHULNXWQ\D�

��� 6HOHNVL�MDPXU�SDGD�PHGLD�5%%5

� -DPXU� \DQJ� WHODK� GLLVRODVL� GDQ� GLPXUQLNDQ��
VHODQMXWQ\D� GLVHOHNVL� SDGD� PHGLD� 0($� GHQJDQ�

��SHQDPEDKDQ�ODSLVDQ�5%%5������PJ�/ ��GL�EDJLDQ�
DWDVQ\D�� ,VRODW� GLSRWRQJ� GHQJDQ� XNXUDQ� NXUDQJ�
OHELK� ���� [� ���� FP�� NHPXGLDQ� SRWRQJDQ� LVRODW�
WHUVHEXW� GLOHWDNDQ� GL� WHQJDK� SHUPXNDDQ� PHGLD�
DJDU�� .XOWXU� MDPXU� SDGD� FDZDQ� SHWUL� NHPXGLDQ�
GLVLPSDQ� SDGD� UXDQJ� WHUWXWXS�� 3HQJDPDWDQ�
GLODNXNDQ� WLDS� KDUL� VHODPD� WXMXK� KDUL�� EDLN� LWX�
SHUWXPEXKDQ� MDPXU� PDXSXQ� SHUXEDKDQ� ZDUQD�
5%%5� \DQJ� WHUMDGL�� 3HQHOLWLDQ� GLODNXNDQ�
VHEDQ\DN� WLJD� NDOL� XODQJDQ� XQWXN� VHWLDS� LVRODW�
PXUQL��&HUUHQD�VS��)�����GLSLOLK�VHEDJDL�NRQWURO�
SRVLWLI� GDODP� SHQHOLWLDQ� LQL�� 3HPLOLKDQ� JHQXV�
&HUUHQD� VHEDJDL� NRQWURO� SRVLWLI � GLGDVDUNDQ� SDGD�
KDVLO� SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� 'HVDL� GDQ�
1LW\DQDQG���������+LGD\DW�GDQ�7DFKLEDQD���������
VHUWD�9HUPD��5DJKXNXPDU��9HUPD��6KRXFKH��GDQ�
1DLN� ������� \DQJ� PHQ\DWDNDQ� EDKZD� MDPXU�
WH U VHEXW � PHPL O LN L � NHPDPSXDQ� XQWXN �
PHPSURGXNVL� HQ]LP� /DF� GDQ� 0Q3� GHQJDQ�
DNWLYLWDV�\DQJ�FXNXS�WLQJJL��0HWRGH�LVRODVL�VHSHUWL�
LWX� PHUXSDNDQ� WHNQLN� LVRODVL� \DQJ� FHSDW� XQWXN�
PHPLOLK� MDPXU� SHODSXN� SXWLK�� GDQ� MDPXU�
SHPEXVXN� ND\X� ODLQQ\D� VHNDOLJXV� PHQGHWHNVL�
NHEHUDGDDQ�DNWLYLWDV�HQ]LP�OLJQLQROLWLN��0XVOLPDK�
	� .XVZ\WDVDUL�� ������ /RQHUJDQ�� -RQHV�� 	�
0DLQZDULQJ��������



���

��� $QDOLVD�DNWLYLWDV�HQ]LP

� 8QWXN� PHQJNXDQWLILNDVL� HQ]LP� /DF� GDQ�
0Q3� \DQJ� GLKDVLONDQ�� LVRODW� PXUQL� WHUSLOLK�
VHODQMXWQ\D� GLWXPEXKNDQ� SDGD� PHGLD� FDLU�0DOW�

��
([WUDFW��0(���JOXNRVD�����J�/ ���PDOW�H[WUDFW�����J�
�� ��/ ���SRO\SHSWRQH� ���J�/ ���0HGLD� FDLU�0(�GHQJDQ�
S+� ���� GLVWHULOLVDVL� SDGD� VXKX� ����&� VHODPD�
���PHQLW��7LJD�EXDK�SRWRQJDQ�LVRODW�MDPXU������[�
���� FP�� \DQJ� WXPEXK� SDGD� PHGLD� DJDU�
GLSLQGDKNDQ�SDGD����P/�PHGLD�FDLU�0(�GL�����
P/� ODEX� (UOHQPH\HU�� .XOWXU� FDLU� VHODQMXW�
Q\D� GLLQNXEDVL� VHODPD� WXMXK� KDUL� SDGD� UXDQJ�
WHUWXWXS�GDQ�VHWLDS�LVRODW�PXUQL�GLXODQJ�VHEDQ\DN�
WLJD�NDOL�
� .XDQWLILNDVL�DNWLYLWDV�HQ]LP�GLHYDOXDVL�GHQJDQ�
EDQWXDQ� VSHNWURIRWRPHWHU� 6KLPD]X� 89�9LV�
������ 3DGD� DNKLU� PDVD� LQNXEDVL� NXOWXU� FDLU�
PLNURED� GLSLVDKNDQ� PHODOXL� SHQ\DULQJDQ� XQWXN�
PHPLVDKNDQ�PLVHOLD�MDPXU��0HGLD�FDLU�\DQJ�WHODK�
WHUEHEDV� GDUL� PLVHOLD� PHQJDQGXQJ� HQ]LP� NDVDU�
\DQJ�VLDS�XQWXN�GLXML�
� $NWLYLWDV�HQ]LP�0Q3�GLXNXU�GDODP�FDPSXUDQ�
��� P0� ���� GLPHWRNVL� IHQRO� GDQ�PDORQLF� EXIIHU��

����P0�0Q62 �SDGD�SDQMDQJ�JHORPEDQJ�����QP�
XQWXN� PHOLKDW� SHQLQJNDWDQ� QLODL� DEVRUSVL� GDUL�
SURVHV� SHQJXUDLDQ� ���� GLPHWRNVL� IHQRO EHUXSD���
SHUXEDKDQ� ZDUQD� ODUXWDQ� PHQMDGL� NHFRNODWDQ�
�:DULLVKL��9DOOL��	�*ROG���������6HPHQWDUD�DNWLYLWDV�
HQ]LP� /DF� GLXNXU� PHODOXL� SHQLQJNDWDQ� QLODL�
DEVRUSVL�SDGD�SDQMDQJ�JHORPEDQJ�����QP�\DQJ�
GLVHEDENDQ� ROHK� SURVHV� WHUXUDLQ\D� �V\ULQJDOGD]LQH
GDODP�ODUXWDQ� �PHQMDGL�ZDUQD�QDWULXP�DVHWDW�EXIIHU
NHXQJXDQ� �/HRQRZLF]� 	� *U]\ZQRZLF]�� �������
$NWLYLWDV�HQ]LP�\DQJ�WHUXNXU�GLQ\DWDNDQ�VHEDJDL�
VHEXDK� LQWHUQDWLRQDO� XQLW� SHU� OLWHU� �8� / ��� \DQJ���

PHPLOLNL� DUWL� EDKZD� GDODP� VDWX� XQLW� DNWLYLWDV�

HQ]LP� PHQJJDPEDUNDQ� MXPODK� HQ]LP� \DQJ�
GLSHUOXNDQ� XQWXN� PHQJRNVLGDVL� �� �PRO� WDUJHW�
VHQ\DZD�GDODP�ZDNWX�VDWX�PHQLW�

����$QDOLVLV�'DWD

� 'DWD� \DQJ� GLSHUROHK� GLVDMLNDQ� GDODP� EHQWXN�
UHUDWD� GDQ� VWDQGDU� GHYLDVL�� $QDOLVD� VLGLN� UDJDP�
�$129$��GDQ�XML�EHGD�GLODNXNDQ�GHQJDQ�EDQWXDQ�
SHUDQJNDW�OXQDN�6366�YHUVL�����/DQGDX�	�(YHULWW��
�������

,,,��+$6,/�'$1�3(0%$+$6$1

$��,VRODVL�-DPXU�3HODSXN�3XWLK�

�#BTJEJPNZDFUFT�

�� ,VRODVL� MDPXU�SHODSXN�SXWLK�\DQJ�EHUDVDO�GDUL�
WLJD� ORNDVL� GL� ,QGRQHVLD� �7DEHO� ��� GHQJDQ� FDUD�
PHQ\HOHNVL� SRWRQJDQ� WXEXK� EXDK� MDPXU� SDGD�
PHGLD� DJDU� \DQJ� PHQJDQGXQJ� 5%%5��
.HPDPSXDQ� FDORQ� LVRODW� GLHYDOXDVL� GHQJDQ�
PHOLKDW� SHUXEDKDQ� ZDUQD� �UHVSRQ� SRVLWLI��� GDUL�
ZDUQD�ELUX�PHQMDGL�ZDUQD�FRNODW�WXD��PXGD�DWDX�
WLGDN�EHUZDUQD��NDUHQD�WHUMDGLQ\D�SURVHV�RNVLGDVL�
GDQ�SHPHFDKDQ�LNDWDQ�DQWUDNXLQLQ��+DGLEDUDWD�HW�DO���
������
� 6HODLQ� LWX�� PHWRGH� LQL� MXJD� VDQJDW� XPXP�
GLJXQDNDQ� XQWXN� PHQJLVRODVL� GDQ� PHQ\HOHNVL�
MDPXU�SHQJXUDL� GDODP�PHURPEDN� VHQ\DZD� \DQJ�
EHUVLIDW� SHUVLVWHQ�� ELRDNXPXODWLI�� GDQ� EHUDFXQ��
VHSHUWL� � �3$+V���SRO\F\FOLF� DURPDWLF� K\GURFDUERQV
SRO\FKORULQDWHG� GLEHQ]R�S�GLR[LQV� �3&''��� GDQ�
SRO\FKORULQDWHG� GLEHQ]RIXUDQV� �3&')�� �3DVVDULQL��
5RGULJXHV�� GD� 6LOYD�� 	� 6HWWH�� ������ 6DWR��
:DWDQDEH�� :DWDQDEH�� +DUD]RQR�� 	� )XNDWVX��
������� 3DGD� SURVHV� LVRODVL� LQL� GLWHPXNDQ�

7DEHO����3HQJDPELODQ�VDPSHO�LVRODW�

5BCMF����*TPMBUF�TBNQMJOH� ��

1R��
$VDO�LVRODW � -XPODK�LVRODW�0XUQL� -XPODK�LVRODW�WHUVHOHNVL�

�,VRODWH�RULJLQV�� �1XPEHU�RI �SXUH�LVRODWHV�� �1XPEHU�RI �VHOHFWHG�LVRODWHV��

��� 3XODX�-DZD��-DYD�,VODQG�� ��� ���
��� 3XODX�.DOLPDQWDQ��.DOLPDQWDQ�

,VODQG��
��� ��

��� ,1752)�&&
� ��� ��

� 7RWDO�VDPSHO�\DQJ�GLJXQDNDQ� � ���

�� �7RWDO�LVRODWHV�� ��
.HWHUDQJDQ��5HPDUNV���
��,1752)�²�&&� �,QGRQHVLDQ�7URSLFDO�)RUHVW�²�&XOWXUH�&ROOHFWLRQ

3HQHOLWLDQ�+DVLO�+XWDQ�9RO�����1R�����6HSWHPEHU��������������



���

EHEHUDSD� FDORQ� LVRODW� \DQJ�PHPEHULNDQ� UHVSRQ�
SRVLWLI � \DQJ� EHUEHGD�� \DLWX�� FHSDW�� VHGDQJ� GDQ�
ODPEDW�� ,VRODW�LVRODW� WHUVHEXW� VHODQMXWQ\D�
GLSLVDKNDQ��GLLVRODVL��GDQ�GL�VXE�NXOWXU�EHEHUDSD�
NDOL�VHKLQJJD�GLSHUROHK�LVRODW�PXUQL��

%��6HOHNVL�,VRODW�0XUQL�SDGD�0HGLD�5%%5

� 3HUWXPEXKDQ�PLVHOLD�GDUL����LVRODW�SDGD�PHGLD�
5%%5� WHUOLKDW� SDGD�*DPEDU� ��� 6HEDQ\DN� HQDP�
LVRODW� MDPXU� PHQXQMXNNDQ� SHUWXPEXKDQ� \DQJ�
WHUJRORQJ�FHSDW�GHQJDQ� ODMX�SHUWXPEXKDQ� OHELK�
EHVDU� GDUL� �� FP� SHU�KDUL�� ,VRODW� WHUVHEXW� DGDODK�
-%��������������������FP���%67�)���������������
FP��� %67�)��� ����� FP���*U�:���$�&� ����� FP���
75.��������FP���GDQ�75.��������FP��\DQJ�GLDPDWL�
VHWHODK�WXMXK�KDUL�PDVD�LQNXEDVL�
� 3HUWXPEXKDQ�PLVHOLD� \DQJ�FHSDW�SDGD�PHGLD�
5%%5�GDSDW�GLDEDLNDQ�ELOD� LVRODW� WHUVHEXW� WLGDN�
PDPSX� XQWXN� PHODNXNDQ� SHUXEDKDQ� ZDUQD�
5%%5�� :DUQD� ELUX� 5%%5� EHUDVDO� GDUL� EDJLDQ�
NURPRIRU� GDODP� KDO� LQL� DQWUDNXLQRQ� \DQJ�
EHUIXQJVL� VHEDJDL� DQWHQD� SHQDQJNDS� SDQMDQJ�
JHORPEDQJ� WHUWHQWX�� 7HUMDGLQ\D� SHPHFDKDQ�
LNDWDQ�NXLQRQ�ROHK�HQ]LP�OLJQLQROLWLN�PHQMDGLNDQ�
ZDUQD�5%%5�EHUXEDK�PHQMDGL�ZDUQD�FRNODW�WXD��

PXGD� DWDX� WLGDN� EHUZDQD� WHUJDQWXQJ� EHUDSD�
EDQ\DN�SHUXEDKDQ�LNDWDQ�NXLQRQ�\DQJ�WHUMDGL�
� 7HUOLKDW�SDGD�*DPEDU����WHUGDSDW����LVRODW�\DQJ�
PHPEHULNDQ� UHVSRQ� SRVLWLI � VHPHQWDUD� VLVDQ\D�
PHPEHULNDQ�UHVSRQ�\DQJ�QHJDWLI��\DLWX�LVRODW�/5/�
����/�����;��/5/���.6�����3��0Q�7��%���3��0Q�
)%� ��&�� GDQ� .U�:���$�&�� 'DUL� LVRODW� \DQJ�
PHPEHULNDQ� UHVSRQ� SRVLWLI�� HPSDW� LVRODW�
PHQXQMXNNDQ� ODMX� SHUXEDKDQ� ZDUQD� \DQJ� VDPD�
GHQJDQ�&HUUHQD� VS�� )������ \DLWX� 75.��� ����� ��
�����FP���*U�:���$�&�������������FP���-%�������
�������������FP��GDQ�%76�)���������������FP���
VHPHQWDUD� GXD� LVRODW� ODLQQ\D� PHPLOLNL� ODMX�
SHUXEDKDQ�ZDUQD�\DQJ�OHELK�WLQJJL��\DLWX�75.���
������ �� ����� FP�� GDQ� 75.��� ������ FP��� ,VRODW�
\DQJ�PDPSX�PHODNXNDQ�SHUXEDKDQ�ZDUQD�SDGD�
PHGLD� 5%%5� PHQJLQGLNDVLNDQ� EDKZD� LVRODW�
WHUVHEXW� PHPSURGXNVL� HQ]LP� OLJQLQROLWLN�
�/RQHUJDQ�� -RQHV�� 	� 0DLQZDULQJ�� ������� GDQ�
WHUNDGDQJ� EHVDUQ\D� QLODL� SHUXEDKDQ� ZDUQD�
EHUNRUHODVL�SRVLWLI �GHQJDQ�EHVDUQ\D�HQ]LP�\DQJ�
GLKDVLONDQ�
� ,VRODW� %76�)�� WHUHOLPLQDVL� NDUHQD� PHVNLSXQ�
ODMX� SHUWXPEXKDQ� PLVHOLDQ\D� FHSDW� WHWDSL� ODMX�
SHUXEDKDQ�ZDUQDQ\D� OHELK� UHQGDK� �������� �����
FP��GDQ�EHUEHGD�VHFDUD�VLJQLILNDQ�GHQJDQ�&HUUHQD�

.HWHUDQJDQ��5HPDUNV���+XUXI �NHFLO�\DQJ�VDPD�SDGD�WLDS�EDU�PHQ\DWDNDQ�WLGDN�EHUEHGD�VLJQLILNDQ�VHFDUD�VWDWLVWLN�GL�DQWDUD�
\DQJ�ODLQQ\D��S����������7KH�VDPH�PLQRU�OHWWHU�RQ�HDFK�EDU�LV�QRW�VWDWLFWLFDOO\�GLIIHUHQW�IURP�HDFK�RWKHU��S���������

��
*DPEDU����3HUWXPEXKDQ����LVRODW�MDPXU�SDGD�PHGLD�0($�\DQJ�PHQJDQGXQJ�5%%5��PJ�/ ��

GLODSLVDQ�SHUPXNDDQ�PHGLD�VHWHODK�WXMXK�KDUL�PDVD�LQNXEDVL�
��'JHVSF���� (SPXUI�PG����GVOHJ�JTPMBUFT�PO�.&"�NFEJVN�DPOUBJOFE�3##3�	NH�- 
�JO�UPQ�MBZFS�BGUFS�

TFWFO�EBZT�JODVCBUJPO�UJNF

6HOHNVL�-DPXU�3HODSXN�3XWLK�+XWDQ�7URSLV�,QGRQHVLD�VHEDJDL�3HQJKDVLO��(Q]LP�/DNDVH��/DF��GDQ�0DQJDQ�3HURNVLGDVH��0Q3�
� �/LVQD�(IL\DQWL	�$VHS�+LGD\DW�



���

VS��)������%HUEHGD�GHQJDQ�LVRODW�%76�)���,VRODW�
7.5��� WHUSLOLK� NDUHQD�PHPLOLNL� ODMX� SHUXEDKDQ�
ZDUQD� \DQJ� WLGDN� EHUEHGD� VHFDUD� VLJQLILNDQ�
GHQJDQ�&HUUHQD�VS��)������-DPXU�&HUUHQD�VS��)�����
PHUXSDNDQ�MDPXU�\DQJ�PHPSURGXNVL�HQ]LP�/DF�
GHQJDQ�MXPODK�\DQJ�WLQJJL�GDQ�GLJXQDNDQ�XQWXN�
PHPSURGXNVL�HQ]LP�/DF�VHFDUD�PDVDO��+LGD\DW�	�
7DFKLEDQD��������
� 1LODL� SHUXEDKDQ� ZDUQD� \DQJ� GLSHUROHK� GDUL�
SHQHOLWLDQ� LQL� PHQXQMXNNDQ� LQGLNDWRU� WHQWDQJ�
NHPXQJNLQDQ�DGDQ\D�DNWLYLWDV�HQ]LP� OLJQLQROLWLN�
VHFDUD� XPXP�\DQJ�GLPLOLNL� ROHK�PDVLQJ�PDVLQJ�
LVRODW��*ROG��*OHQQ��	�$OLF���������*OHQQ�	�*ROG��
������� 3HUOX� SHPEXNWLDQ� OHELK� ODQMXW� PHODOXL�
HYDOXDVL� HQ]LPDWLN� XQWXN� PHQJNXDQWLILNDVL�
DNWLYLWDV� HQ]LP� OLJQLQROLWLN� GDUL� VHWLDS� LVRODW��
1DPXQ�GHPLNLDQ�QLODL� SHUXEDKDQ�ZDUQD�5%%5�
GDSDW� GLMDGLNDQ� EDKDQ� DFXDQ� XQWXN� PHQ\HOHNVL�
LVRODW�LVRODW� \DQJ� GLSUHGLNVL� PHPSXQ\DL� HQ]LP�
OLJQLQROLWLN��GHQJDQ�ODQJNDK�GDQ�FDUD�\DQJ�PXGDK��
FHSDW�� GDQ� VHGHUKDQD� WDQSD� KDUXV� PHODOXNDQ�
HYDOXDVL� HQ]LPDWLN� \DQJ� OHELK� UXPLW�� 6HODLQ� LWX�
ODQJNDK�VHOHNVL�LQL�GDSDW�GLSHUND\D�GHQJDQ�VHOHNVL�
NXDQWLWDWLI �ODQMXWDQ�PHODOXL�SHQDPEDKDQ�VXEVWUDW�
VSHVLILN�SDGD�PHGLD�DJDU��VHSHUWL�$%76�����(�D]LQR�

ELV�>��HWK\OWLD]ROLQH���VXOIRQDWH@� �1LNX�3DDYROD��
.DUKXQHQ��6DOROD��	�5DXQLR�������������GLPHWRNVL�
SHQRO���:DULLVKL�HW�DO���������

&��6HOHNVL�3URGXNVL�(Q]LP�/DF�GDQ�0Q3

� 6HEDQ\DN� GHODSDQ� LVRODW� \DQJ� PHQXQMXNNDQ�
ODMX�SHUXEDKDQ�ZDUQD�5%%5��!��FP��VHWHODK�WXMXK�
KDUL�LQNXEDVL��GLNXOWXUNDQ�NHPEDOL�SDGD�PHGLD�FDLU�
0($� GDQ� GLHYDOXDVL� SURGXNVL� HQ]LP� /DF� GDQ�
0Q3�� 6HEDQ\DN� OLPD� GDUL� GHODSDQ� LVRODW� WHUSLOLK�
PDPSX�PHPSURGXNVL�HQ]LP�/DF�GDQ�DWDX�0Q3�
SDGD� PHGLD� FDLU� WHUVHEXW� VHSHUWL� WHUOLKDW� SDGD�
*DPEDU���GDQ����.HOLPD�LVRODW�LWX�DGDODK�%67�)���
%67�)����-%��������*5�:���$�&��GDQ�75.���
� 3URGXNVL�HQ]LP�/DF� WHUWLQJJL�GLKDVLONDQ�ROHK�

��LVRODW�-%������������������8/ ���GLLNXWL�ROHK�LVRODW�
��75.��� ����� �� ��� 8/ ��� VHSHUWL� WHUOLKDW� SDGD�

*DPEDU� ��� /HYHO� SURGXNVL� HQ]LP� /DF� \DQJ�
GLSURGXNVL�ROHK�,VRODW�-%�������GDQ�7.5���VHFDUD�
VWDWLVWLN�WLGDN�EHUEHGD�VLJQLILNDQ��S�������GHQJDQ�

��
&HUUHQD� VS�� )����� ����� �� ��� 8/ ��� +DO� LQL�
PHQXQMXNNDQ�EDKZD� LVRODW� -%�������GDQ�7.5���
PHPLOLNL� SRWHQVL� VHEDJDL� SHQJKDVLO� HQ]LP� /DF��
$NWLYLWDV� HQ]LP� /DF� GDSDW� GLWLQJNDWNDQ�PHODOXL�
PRGLILNDVL�PHGLXP�VHSHUWL�GHQJDQ�SHQDPEDKDQ�
QXWULVL��DJLWDVL��NR�IDNWRU��GDQ�PHGLDWRU�ODLQQ\D�
� 3HQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� .DFKOLVKYLOL��
0HWUHYHOL�� GDQ� (OLVDVKYLOL�� ������� PHQ\HEXWNDQ�
EDKZD�SURGXNVL�/DF�&HUUHQD�XQLFRORU�&%6��������
SDGD�PHGLD�SDGDW��VROLG�IHUPHQWDWLRQ�PHGLXP��6)0��
VLVD�SURGXNVL�HWDQRO�VHSHUWL�GHGDN�JDQGXP��GDSDW�

��PHQFDSDL� ����� 8� P/ �� 3HQDPEDKDQ� &X62 ��

.HWHUDQJDQ��5HPDUNV���+XUXI �NHFLO�\DQJ�VDPD�SDGD�WLDS�EDU�PHQ\DWDNDQ�WLGDN�EHUEHGD�VLJQLILNDQ�VHFDUD�VWDWLVWLN�GL�DQWDUD�
\DQJ�ODLQQ\D��S����������7KH�VDPH�PLQRU�OHWWHU�RQ�HDFK�EDU�LV�QRW�VWDWLFWLFDOO\�GLIIHUHQW�IURP�HDFK�RWKHU��S���������

*DPEDU����3HUXEDKDQ�ZDUQD�5%%5����LVRODW�MDPXU�GDQ�$FSSFOB�VS��)�����VHWHODK�WXMXK�KDUL�
PDVD�LQNXEDVL�

'JHVSF���� 3##3� EFDPMPSJ[BUJPO� CZ� ��� GVOHJ� JTPMBUFT� BOE�&HUUHQD� TQ�� '����� BGUFS� TFWFO� EBZT�
JODVCBUJPO�UJNF�

3HQHOLWLDQ�+DVLO�+XWDQ�9RO�����1R�����6HSWHPEHU��������������
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PHPLFX�SHQLQJNDWDQ����NDOL�OLSDW�DNWLYLWDV�HQ]LP�
/DF� \DQJ� GLSURGXNVL� ROHK� &HUUHQD� VS�� )�����
�+LGD\DW�	�7DFKLEDQD��������
� 3URGXNVL�HQ]LP�0Q3�WHUWLQJJL�GLKDVLONDQ�ROHK�

��LVRODW�-%�����������������8/ ���GLLNXWL�ROHK�LVRODW�
��75.�����������8/ ��GDQ�*5�:���$�&���������

��8/ ��� VHSHUWL� WHUOLKDW� SDGD� *DPEDU� ��� 1DPXQ�
OHYHO�SURGXNVL�HQ]LP�0Q3�\DQJ�GLSURGXNVL�ROHK�
LVRODW�-%�������GDQ�7.5���OHELK�NHFLO�GDQ�EHUEHGD�
VLJQLILNDQ� �S��� ������ GHQJDQ�&HUUHQD� VS�� )�����

������������8/ ���6HPHQWDUD� LVRODW�*5�:���$�&�
KDQ\D� PHPSURGXNVL� HQ]LP� 0Q3� GDQ� WLGDN�
PHPSURGXNVL� HQ]LP� /DF�� %HUGDVDUNDQ� KDVLO�
SHQHOLWLDQ� LQL� LVRODW� -%������� GDQ� 7.5���
PHUXSDNDQ� SHQJKDVLO� HQ]LP� /DF� GDQ� 0Q3�
SRWHQVLDO� \DQJ� GDSDW� GLJXQDNDQ� XQWXN� EHUEDJDL�
NHSHQWLQJDQ�ELRWHNQRORJL�
� (Q]LP� PHUXSDNDQ� VXDWX� ELRNDWDOLVDWRU� \DQJ�
VDQJDW� HIHNWLI � GDODP� PHPSHUFHSDW� ODMX� UHDNVL�
NLPLD� �.RROPDQ� 	� 5RKP�� ������� .HUMD� HQ]LP�
ELDVDQ\D�VDQJDW�VSHVLILN�EHUJDQWXQJ�NHSDGD� WLSH�
UHDNVL�GDQ�MHQLV�UHDNWDQ��3HOF]DU�GDQ�&KDQ��������
PHQJJRORQJNDQ�HQ]LP�GDODP�GXD�WLSH�XWDPD�\DLWX�
HQ]LP� LQWUDVHOXODU� GDQ� HNVWUDVHOXODU�� (Q]LP�
LQWUDVHOXODU� EHUSHUDQ� GDODP� PHQVLQWHVLV� EDKDQ�
EDKDQ� VHOXODU� GDQ� PHQMDODQNDQ� SURVHV�
PHWDEROLVPH�XQWXN�PHQ\HGLDNDQ�HQHUJL�EDJL�VHO��
(Q]LP� HNVWUDVHOXODU� GLVHNUHVLNDQ� NH� OLQJNXQJDQ�
WHPSDW�WXPEXK�GDQ�EHUIXQJVL�PHURPEDN�VXPEHU�

QXWULVL� �VXEVWUDW�� \DQJ� PHPXQJNLQNDQ� QXWULVL�
WHUVHEXW� PDVXN� NH� GDODP� VHO� VHEDJDL� VXPEHU�
NDUERQ�� (Q]LP� /DF� GDQ� 0Q3� WHUPDVXN� HQ]LP�
HNVWUDVHOXODU�� VHKLQJJD� SHQJJXQDDQ� HQ]LP� LQL�
GDODP�ELGDQJ�ELRWHNQRORJL�VDQJDW�OXDV��PXODL�GDUL�
LQGXVWUL� PDNDQDQ�� WHNWLO�� GHOLJQLILNDVL�� SURGXNVL�
HWDQRO��ELRVHQVRU��GDQ�ELRUHPHGLDVL��+DGLEDUDWD�HW�
DO��� ������ .DULJDU� 	� 5DR�� ������ /DUVVRQ� HW� DO���
������ 0DMHDX�� %UDU�� 	� 7\DJL�� ������ 5RGUtJXH]�
&RXWR�	�7RFD�+HUUHUD�� ������� (Q]LP�/DF� GDQ�
0Q3�PDVXN�GDODP�NDWHJRUL�HQ]LP�RNVLGRUHGXNVL��
QDPXQ� GDODP� DSOLNDVL� ELRWHNQRORJL� HQ]LP� /DF�
OHELK� PXGDK� WHUVHGLD� GDQ� PXGDK� GLPDQLSXODVL�
�5RGUtJXH]�&RXWR�	�7RFD�+HUUHUD���������'DODP�
SURVHV�GHOLJQLILNDVL��SHPEXDWDQ�EXEXU�NHUWDV�GDQ�
ELR�HWDQRO��� PDQLSXODVL� WHUVHEXW� SHQWLQJ�
GLODNXNDQ� VHWHODK� SHQJHPEDQJDQ� VLVWHP� ELR�
EOHDFKLQJ� PHQXQMXNNDQ� KDVLO� \DQJ� NXUDQJ�
PHPXDVNDQ��0HODOXL�SHQDPEDKDQ�VHGLNLW�PROHNXO�
\DQJ�PDPSX�EHUWLQGDN� VHEDJDL� UHGRN�PHGLDWRU�
PDND� HQ]LP� /DF� GDSDW� PHQJRNVLGDVL� VWUXNWXU�
VHQ\DZD�IHQROLN�GDQ�QRQ�IHQROLN��$SOLNDVL�SURVHV�
GHOLJQLILNDVL�EHUMDODQ�GHQJDQ�HIHNWLI��L�H�HQ]LP�/DF�
GDUL� 7UDPHWHV� YHUVLFRORU� GHQJDQ� SHQDPEDKDQ�
PHGLDWRU� \DQJ� PHPLOLNL� JXJXV� !1�2+�
�0RUR]RYD��6KXPDNRYLFK��6KOHHY��	�<DURSRORY��
������� $PHULFDQ� )RUHVW� DQG� 3DSHU� $VVRFLDWLRQ�
EHNHUMDVDPD� GHQJDQ� 8�6�� 'HSDUWPHQW� RI � (QHUJ\�
PHPSHUNLUDNDQ�EDKZD�LQRYDVL�\DQJ�DNDQ�WHUMDGL�

.HWHUDQJDQ��5HPDUNV���+XUXI �NHFLO�\DQJ�VDPD�SDGD�WLDS�EDU�PHQ\DWDNDQ�WLGDN�EHUEHGD�VLJQLILNDQ�VHFDUD�VWDWLVWLN�GL�DQWDUD�
\DQJ�ODLQQ\D��S����������75 �UHQGDK��1' �WLGDN�WHUGHWHNVL���7KH�VDPH�PLQRU�OHWWHU�RQ�HDFK�EDU�LV�QRW�VWDWLVWLFDOO\�GLIIHUHQW�
IURP�HDFK�RWKHU��S����������75 �WUDFHV��1' �QRW�GHWHFWHG�

*DPEDU����$NWLYLWDV�HQ]LP�/DF�GDUL�GHODSDQ�LVRODW�SDGD�PHGLD�FDLU�0($�VHWHODK�WXMXK�KDUL�
PDVD�LQNXEDVL

'JHVSF����� &O[ZNF� -BD� BDUJWJUZ� PG� FJHIU� JTPMBUFT� PO� .&"� MJRVJE� NFEJVN� BGUFS� TFWFO� EBZT�
JODVCBUJPO

6HOHNVL�-DPXU�3HODSXN�3XWLK�+XWDQ�7URSLV�,QGRQHVLD�VHEDJDL�3HQJKDVLO��(Q]LP�/DNDVH��/DF��GDQ�0DQJDQ�3HURNVLGDVH��0Q3�
� �/LVQD�(IL\DQWL	�$VHS�+LGD\DW�



���

GL�WDKXQ������DGDODK�WHULQWHJUDVL�SURVHV�SURGXNVL�
GDUL� PDWHULDO� EHUOLJQRVHOXORWLN�� 3HQHOLWLDQ�
SHQHOLWLDQ�XQWXN�PHQGXNXQJ�KDO�WHUVHEXW�DGDODK�
HNVSORUDVL� VXPEHU� OLJQRVHOXORWLN� EDUX�� NRQYHUVL�
KHPLVHOXORVD�XQWXN�ELR�HWDQRO�GDQ�VXPEHU�HQHUJL�
OLVWULN� WHUEDUXNDQ� PHODOXL� ELRWHNQRORJL� DSOLNDVL�
HQ]LP�/DF�GL�VHWLDS�SURVHV�SURGXNVL�WHUMDGL��&DxDV�
	� &DPDUHUR�� ������� +DVLO� SHQHOLWLDQ� LQL�
GLKDUDSNDQ�GDSDW�PHQGXNXQJ� LQRYDVL�GLPDNVXG�
PHODOXL�DSOLNDVL�HQ]LPDWLV�

,9���.(6,038/$1�'$1�6$5$1

$��.HVLPSXODQ

� 6HOHNVL�SRWHQVL�MDPXU�SHQJKDVLO�HQ]LP�/DF�GDQ�
0Q3�\DQJ�EHUDVDO�GDUL�WLJD�ORNDVL�KXWDQ�WURSLV�GL�
,QGRQHVLD� GLSHUROHK� ��� LVRODW� PXUQL�� HQDP�
GLDQWDUDQ\D� PHPLOLNL� NHPDPSXDQ� XQWXN�
PHQJRNVLGDVL� 5%%5�� 3URGXNVL� HQ]LP� /DF� GDQ�
0Q3� WHUWLQJJL� GLKDVLONDQ� ROHK� LVRODW� -%��������
GLLNXWL�75.����/HYHO�SURGXNVL� HQ]LP�/DF� LVRODW�
-%������� OHELK� EHVDU� GHQJDQ� HQ]LP� /DF� \DQJ�
GLSURGXNVL�ROHK�&HUUHQD�VS��)������VHKLQJJD�LVRODW�
-%������� PHUXSDNDQ� LVRODW� SRWHQVLDO� VHEDJDL�
SHQJKDVLO�HQ]LP�/DF�\DQJ�GDSDW�GLJXQDNDQ�XQWXN�
NHSHQWLQJDQ� ELRWHNQRORJL�� VHSHUWL� SURVHV�
GHOLJQLILNDVL�

%��6DUDQ

� +DVLO� \DQJ� GLSHUROHK� GDUL� SHQHOLWLDQ� LQL�
PHPEXND� SHOXDQJ� SHPDQIDDWDQ� LVRODW� -%�������
GDQ� 7.5��� XQWXN� ELGDQJ� ELRUHPHGLDVL��
NKXVXVQ\D� XQWXN� LQGXVWUL� WHNVWLO�� 6HODQMXWQ\D�
SHQHOLWLDQ�WHQWDQJ�LGHQWLILNDVL�MHQLV��VFLHQWLILF�QDPH���
SHQLQJNDWDQ�DNWLYLWDV�GDQ� LVRODVL�HQ]LP�/DF�GDQ�
0Q3�� SURVHV� GHOLJQLILNDVL�� SURGXNVL� HWDQRO�� GDQ�
DSOLNDVL�SHQJJXQDDQ�ODLQQ\D�SHUOX�OHELK�MDXK�GDQ�
PHQGDODP� GLWHOLWL� VHKLQJJD� GDSDW� PHQGXNXQJ�
LQRYDVL�SURGXN�WXUXQDQ�KDVLO�KXWDQ�GLPDVD�GHSDQ�

8FDSDQ�7HULPD�.DVLK

� 3HQXOLV� PHQJXFDSNDQ� EDQ\DN� WHULPD� NDVLK�
NHSDGD� 3XVDW� 3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ�
+XWDQ��3�+��NDUHQD�3HQHOLWLDQ�LQL�EHUVXPEHU�GDUL�
',3$�3�+��3HQXOLV� MXJD�PHQ\DPSDLNDQ� WHULPD�
NDVLK� NHSDGD� <XOLDQD� �*����������� GDQ� 7LDUD�
'ZLFDK\DQL� �*���������� PDKDVLVZD� PDJDQJ�
GDUL� ,QVWLWXW� 3HUWDQLDQ� %RJRU�� WLP� SHQHOLWL� GDQ�
WHNQLVL�/DERUDWRULXP�0LNURELRORJL�+XWDQ���3�+��
/XFLDVLK�$JXVWLQL��0�$JU�6F��'U��(UG\� 6DQWRVR��
'U��0DPDQ�7XUMDPDQ��,U��5DJLO�6%�,ULDQWR��0�6F��
$U\DQWR��6��+XW��1DMXPODK��GDQ�$KPDG�<DQL�\DQJ�
WHODK� PHPEDQWX� GDODP� NROHNVL� VDPSHO��
PHPEHULNDQ�GXNXQJDQ�GDQ�PHPIDVLOLWDVL� VHWLDS�
WDKDSDQ� NHJLDWDQ� SHQHOLWLDQ� VHKLQJJD� SHQHOLWLDQ�
LQL�GDSDW�EHUMDODQ�GHQJDQ�EDLN ��

.HWHUDQJDQ��5HPDUNV���+XUXI �NHFLO�\DQJ�VDPD�SDGD�WLDS�EDU�PHQ\DWDNDQ�WLGDN�EHUEHGD�VLJQLILNDQ�VHFDUD�VWDWLVWLN�GL�DQWDUD�
\DQJ�ODLQQ\D��S����������75 �UHQGDK��1' �WLGDN�WHUGHWHNVL���7KH�VDPH�PLQRU�OHWWHU�RQ�HDFK�EDU�LV�QRW�VWDWLVWLFDOO\�GLIIHUHQW�
IURP�HDFK�RWKHU��S����������75 �WUDFHV��1' �QRW�GHWHFWHG�

*DPEDU����$NWLYLWDV�HQ]LP�0Q3�GDUL���LVRODW�SDGD�PHGLD�FDLU�0($�VHWHODK�WXMXK�KDUL�PDVD�
LQNXEDVL

'JHVSF���� &O[ZNF�.O1�BDUJWJUZ�PG���JTPMBUFT�PO�.&"�MJRVJE�NFEJVN�BGUFS�TFWFO�EBZT�JODVCBUJPO
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'$)7$5�3867$.$

%DMSDL��3���	�%DMSDL��3.����������%LRWHFKQRORJ\�LQ�WKH�
SXOS� DQG� SDSHU� LQGXVWU\� �3LUD� WHFKQRORJ\�
VHULHV���8.��3LUD�,QWHUQDWLRQDO�

&DPDUHUR��6���,EDUUD��'���0DUWtQH]��É�7���5RPHUR��
-��� *XWLpUUH]�� $��� 	� GHO� 5tR�� -�&�� ��������
3DSHU�SXOS�GHOLJQLILFDWLRQ�XVLQJ�ODFFDVH�DQG�
QDWXUDO� PHGLDWRUV�� (Q]\PH� DQG� 0LFURELDO�
7HFKQRORJ\�� ������� ����������� GRL����������
M�HQ]PLFWHF�������������

&DxDV��$��,���	�&DPDUHUR��6����������/DFFDVHV�DQG�
WKHLU� QDWXUDO� PHGLDWRUV�� %LRWHFKQRORJLFDO�
WRROV�IRU�VXVWDLQDEOH�HFR�IULHQGO\�SURFHVVHV��
%LRWHFKQRORJ\� $GYDQFHV�� ������� ���������
GRL���������M�ELRWHFKDGY�������������

'HVDL�� 6�6��� 	� 1LW\DQDQG�� &�� �������� 0LFURELDO�
ODFFDVHV� DQG� WKHLU� DSSOLFDWLRQV�� $� UHYLHZ��
$VLDQ� -RXUQDO� RI � %LRWHFKQRORJ\�� ������ ������� �
GRL����������DMENU�������������

*OHQQ��-�.���	�*ROG��0�+����������'HFRORUL]DWLRQ�
RI � VHYHUDO� SRO\PHULF� G\HV� E\� WKH� OLJQLQ�
GHJUDGLQJ� EDVLGLRP\FHWHV� 3KDQHURFKDHWH�
FKU\VRVSRULXP�� $SSOLHG� DQG� (QYLURQPHQWDO�
0LFURELRORJ\�������������������

*ROG��0�+���*OHQQ��-�.���	�$OLF��0����������8VH�RI �
SRO\PHULF� G\HV� LQ� OLJQLQ� ELRGHJUDGDWLRQ�
DVVD\V�� �� �������0HWKRGV� LQ� (Q]\PRORJ\�� ���
GRL�����������������������������

+DGLEDUDWD��7���	�.ULVWDQWL��5�$����������(IIHFW�RI �
HQYLURQPHQWDO�IDFWRUV�LQ�WKH�GHFRORUL]DWLRQ�
RI �UHPD]RO�EULOOLDQW�EOXH�5�E\� �VS��3RO\SRUXV
6�����-RXUQDO�RI � WKH�&KLOHDQ�&KHPLFDO�6RFLHW\��
������� ����������� GRL���������6�����
������������������

+DGLEDUDWD��7���<XVRII��$�5�0���$ULV��$���6DOPLDWL��
+LGD\DW�� 7��� 	� .ULVWDQWL�� 5�$�� ��������
'HFRORUL]DWLRQ� RI � D]R�� WULSKHQ\OPHWKDQH�
DQG� DQWKUDTXLQRQH� G\HV� E\� ODFFDVH� RI � D�
QHZO\� LVRODWHG� � VS�� )�����$UPLOODULD :DWHU��
$LU�� DQG� 6RLO� 3ROOXWLRQ�� �������� �����������
GRL���������V�����������������

+LGD\DW� � $� � � 	� 7DFKLEDQD�� 6� � ������� �
&KDUDFWHUL]DWLRQ� RI � SRO\ODFWLF� DFLG�
�3/$��NHQDI � FRPSRVLWH� GHJUDGDWLRQ� E\�
LPPRELOL]HG�P\FHOLD� RI � ��3OHXURWXV� RVWUHDWXV

,QWHUQDWLRQDO�%LRGHWHULRUDWLRQ�DQG�%LRGHJUDGDWLRQ��
�����������GRL���������M�LELRG�������������

+LGD\DW��$���	�7DFKLEDQD��6����������'HJUDGDWLRQ�
RI � ������WULFKORURGLEHQ]RIXUDQ� E\� D� QHZ�
LVRODWH� RI � � VS�� )������&HUUHQD ,QWHUQDWLRQDO�
%LRGHWHULRUDWLRQ�DQG�%LRGHJUDGDWLRQ�������������
GRL���������M�LELRG�������������

+RIULFKWHU��0���/XQGHOO��7���	�+DWDNND��$����������
&RQYHUVLRQ� RI � PLOOHG� SLQH� ZRRG� E\�
PDQJDQHVH�SHUR[LGDVH�IURP� ��3KOHELD�UDGLDWD
$SSOLHG� DQG� (QYLURQPHQWDO� 0LFURELRORJ\��
�������� ����������� GRL���������$(0�����
������������������

,VURL�� 0LOODWL�� 5��� 6\DPVLDK�� 6��� 1LNODVVRQ�� &���
&DK\DQWR�� 0�1��� /XQGTXLVW�� .��� 	�
7DKHU]DGHK�� 0�-�� �������� %LRORJLFDO�
SUHWUHDWPHQW�RI �OLJQRFHOOXORVHV�ZLWK�ZKLWH�
URW� IXQJL� DQG� LWV� DSSOLFDWLRQV�� $� UHYLHZ��
%LR5HVRXUFHV�� ��� ����������� GRL�� ����������
ELRUHV���������������

.DFKOLVKYLOL�� (���0HWUHYHOL�� (��� 	�(OLVDVKYLOL�� 9��
�������� 0RGXODWLRQ� RI � �&HUUHQD� XQLFRORU
ODFFDVH� DQG� PDQJDQHVH� SHUR[LGDVH�
SURGXFWLRQ�� �� ��������� GRL��6SULQJHU3OXV�� �
������������������������

.DULJDU��&�6���	�5DR��6�6����������5ROH�RI �PLFURELDO�
HQ]\PHV� LQ� WKH� ELRUHPHGLDWLRQ� RI �
SROOXWDQWV��$�5HYLHZ�� �(Q]\PH�5HVHDUFK������
�$UWLFOH� ,'� ��������� ������ ������
GRL����������������������

.LUN�� 7�.��� 	� )DUUHOO�� 5�/�� �������� (Q]\PDWLF�


FRPEXVWLRQ

�� 7KH�PLFURELDO� GHJUDGDWLRQ�
RI �OLJQLQ�� ��$QQXDO�5HYLHZ�RI �0LFURELRORJ\����
�������� � GRL ��� ������DQQXUHY�PL � �
�����������������

.LUN��2���%RUFKHUW��7��9���	�)XJOVDQJ��&��&����������
,QGXVWULDO� HQ]\PH� DSSOLFDWLRQV�� &XUUHQW�
2SLQLRQ� LQ� %LRWHFKQRORJ\�� ���� ���������
GRL���������6���������������������

.RROPDQ��-���	�5RKP��.�+����������$WODV�EHUZDUQD�
GDQ�WHNV�ELRNLPLD��:DQDQGL�6,��SHQHUMHPDK��
-DNDUWD��(UODQJJD��� ��&RORU�DWODV�RI �ELRFKHPLVWU\

/DQGDX�� 6���	�(YHULWW��%�� ��������$�KDQGERRN� RI �
VWDWLVWLFDO�DQDO\VHV�XVLQJ�6366��86$��&KDSPDQ�
	�+DOO�&5&�3UHVV�//&�

6HOHNVL�-DPXU�3HODSXN�3XWLK�+XWDQ�7URSLV�,QGRQHVLD�VHEDJDL�3HQJKDVLO��(Q]LP�/DNDVH��/DF��GDQ�0DQJDQ�3HURNVLGDVH��0Q3�
� �/LVQD�(IL\DQWL	�$VHS�+LGD\DW�



���

/DUVVRQ��6���&DVVODQG��3���	�-|QVVRQ��/�-����������
'HYHORSPHQW� RI � D� 6DFFKDURP\FHV� FHUHYLVLDH�
VWUDLQ�ZLWK�HQKDQFHG�UHVLVWDQFH�WR�SKHQROLF�
IHUPHQWDWLRQ� LQKLELWRUV� LQ� OLJQRFHOOXORVH�
K\GURO\VDWHV�E\�KHWHURORJRXV�H[SUHVVLRQ�RI �
ODFFDVH�� $SSOLHG� DQG� (QYLU RQPHQWDO�
0LFURELRORJ\��������������������GRL����������
$(0���������������������

/HRQRZLF]�� $��� 	� *U]\ZQRZLF]�� .�� ��������
4XDQWLWDWLYH�HVWLPDWLRQ�RI �ODFFDVH�IRUPV�LQ�
VRPH�ZKLWH�URW�IXQJL�XVLQJ�V\ULQJDOGD]LQH�
DV� D� VXEVWUDWH�� (Q]\PH� DQG� 0LFURELDO�
7HFKQRORJ\�� ������ ������� GRL��������������
����������������

/RQHUJDQ��*�7���-RQHV��&�/���	�0DLQZDULQJ��'�(��
�������� 7KH� HIIHFW� RI � WHPSHUDWXUH� DQG�
FXOWXUH�PHGLXP�RQ�WKH�GHJUDGDWLYH�DFWLYLW\�
RI � 3KDQHURFKDHWH� FKU\VRVSRULXP� HYDOXDWHG�
XVLQJ�WKUHH�TXDOLWDWLYH�VFUHHQLQJ�PHWKRGV��
,QWHUQDWLRQDO�%LRGHWHULRUDWLRQ�DQG�%LRGHJUDGDWLRQ��
����������������GRL�����������������������
������&�

0DMHDX�� -�$��� %UDU�� 6�.��� 	� 7\DJL�� 5�'�� ��������
/DFFDVHV� IRU� UHPRYDO� RI � UHFDOFLWUDQW� DQG�
HPHUJLQJ� SROOXWDQWV�� %LRUHVRXUFH� 7HFKQRORJ\��
�������������������GRL���������M�ELRUWHFK��
������������

0LQXVVL��5�&���3DVWRUH��*�0���	�'XUiQ��1����������
3RWHQWLDO�DSSOLFDWLRQV�RI �ODFFDVH�LQ�WKH�IRRG�
LQGXVWU\��7UHQGV�LQ�)RRG�6FLHQFH�DQG�7HFKQRORJ\��
��� ������� ��������� GRL���������6�����
����������������

0RUR]RYD��2��9���6KXPDNRYLFK��*��3���6KOHHY��6��9���
	�<DURSRORY��<��,����������/DFFDVH�PHGLDWRU�
V\VWHPV� DQG� WKHLU� DSSOLFDWLRQV�� $� UHYLHZ��
$SSOLHG� %LRFKHPLVWU\� DQG�0LFURELRORJ\�� �������
��������� GRL���������6������������
������

0XVOLPDK��6���	�.XVZ\WDVDUL��1�'����������3RWHQVL�
%DVLGLRP\FHWHV�NROHNVL�ELRORJL�,76�VHEDJDL�
DJHQ� ELRGHNRORULVDVL� ]DW� ZDUQD� 5%%5��
-XUQDO�6DLQV�GDQ�6HQL�3RPLWV�������������������

1LNX�3DDYROD��0�/���.DUKXQHQ��(���6DOROD��3���	�
5DXQLR��9����������/LJQLQRO\WLF�HQ]\PHV�RI �
WKH� ZKLWH�URW� IXQJXV� 3KOHELD� UDGLDWD�� 7KH�
%LRFKHPLFDO� -RXUQDO�� �������� ���������
GRL���������EM��������

3DVVDULQL��0�5�=���5RGULJXHV��0�9�1���GD�6LOYD��0���
	� 6HWWH�� /�'�� �������� 0DULQH�GHULYHG�
ILODPHQWRXV� IXQJL� DQG� WKHLU� SRWHQWLDO�
DSSOLFDWLRQ� IRU� SRO\F\FOLF� DURPDWLF�
K\GURFDUERQ� ELRUHPHGLDWLRQ�� 0DULQH�
3R O OX W LRQ� %XO O H W LQ � � �� ��� � � �������� �
GRL���������M�PDUSROEXO�������������

3HOF]DU��0�-���	�&KDQ�(�&�6�� ��������'DVDU�GDVDU�
0LNURELRORJL��-DNDUWD��8,�3UHVV�
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