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(QHUJLHEHVSDULQJ�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �GH�RQEHJUHQVGH�PRJHOLMNKHGHQ�

,QOH LG LQJ � �
,Q]HWWHQ�RS�HQHUJLHEHVSDULQJ�EHWHNHQW�GDW�HU�HHQ�LQVSDQQLQJ�PRHW�ZRUGHQ�JHOHYHUG�RP�
GH]HOIGH�HQHUJLHIXQFWLHV�XLW�WH�NXQQHQ�YRHUHQ�PHW�PLQGHU�EHQRGLJGH�HQHUJLH��+HW�
RQWZLNNHOHQ�YDQ�HIILFLsQWHUH�WHFKQRORJLHsQ�HQ�SUDNWLMNHQ�LV�FUXFLDDO�YRRU�
HQHUJLHEHVSDULQJ��'H�XLWGDJLQJ�LV�RP�QLHXZH�WHFKQRORJLHsQ�WH�RQWZLNNHOHQ�GLH�
HQHUJLH]XLQLJHU�]LMQ�HQ�GDDUGRRU�PLQGHU�PLOLHXEHODVWHQG�HQ�WHJHOLMNHUWLMG�FRQFXUUHUHQG�
PHW�EHVWDDQGH�WHFKQRORJLH��2P�VLJQLILFDQWH�HQHUJLHEHVSDULQJHQ�WH�UHDOLVHUHQ�ZRUGW�HU�YHHO�
JHYUDDJG�YDQ�GH�LQQRYDWLHYH�FDSDFLWHLW�YDQ�EHGULMYHQ���
�
6LQGV�KHW�EHJLQ�YDQ�GH�MDUHQ�QHJHQWLJ�]LMQ�HU�JHHQ�FRPSOHWH�DQDO\VHV�PHHU�XLWJHYRHUG�GLH�
KHW�WHFKQLVFK�HQ�HFRQRPLVFK�SRWHQWLHHO�YDQ�HQHUJLHEHVSDULQJ�LQ�1HGHUODQG�LQ�NDDUW�
EUHQJHQ��,&$586����RQWZLNNHOG�GRRU�GH�8QLYHUVLWHLW�YDQ�8WUHFKW��LV�KHW�ODDWVWH�PRGHO�
GDW�VHFWRUZLMG�WHFKQLVFK�HFRQRPLVFKH�LQIRUPDWLH�EHYDW�RYHU�����WHFKQRORJLHsQ�LQ�FLUFD����
EHGULMIVWDNNHQ��'H�%HHU�HW�DO����������
,Q�GH]H�SDSHU�ZRUGW��GHHOV�RS�EDVLV�YDQ�GH�EHSHUNWH�KRHYHHOKHLG�UHFHQWH�OLWHUDWXXU�HQ�
GHHOV�RS�EDVLV�YDQ�VFKDWWLQJHQ��HHQ�RYHU]LFKW�JHJHYHQ�YDQ�KHW�HQHUJLHEHVSDULQJVSRWHQWLHHO�
LQ�1HGHUODQG�WRW�������3HU�VHFWRU�ZRUGW�DDQJHJHYHQ�ZHONH�PRJHOLMNH�PDDWUHJHOHQ�HU�WRW�
�����JHQRPHQ�NXQQHQ�ZRUGHQ�HQ��YRRU�]RYHU�HU�JHJHYHQV�EHNHQG�]LMQ��ZDW�KHW�WHFKQLVFK�
HQ�HFRQRPLVFK�SRWHQWLHHO�YDQ�GH]H�PDDWUHJHOHQ�LV��7HYHQV�ZRUGW�HU�JHNHNHQ�QDDU�GH�
PRJHOLMNKHGHQ�RS�GH�ODQJH�WHUPLMQ��
(QHUJ LHEHVSDU LQJ � LQ �1HGHU ODQG�
,Q�JHwQGXVWULDOLVHHUGH�ODQGHQ�OLJW�KHW�HQHUJLHEHVSDULQJVWHPSR�JHPLGGHOG�RS�FD�����SHU�
MDDU��,Q�1HGHUODQG�KHHIW�KHW�DPELWLHQLYHDX�YDQ�HQHUJLHEHVSDULQJ���������LQ�GH�MDUHQ�¶���
VWHHGV�KRJHU�JHOHJHQ�GDQ�GH�ZHUNHOLMN�JHUHDOLVHHUGH�HQHUJLHEHVSDULQJ�YDQ������
�%RRQHNDPS�HW�DO�����������
0HW�GH�KXLGLJH�GRHOVWHOOLQJHQ�]RX�HHQ�EHVSDULQJVWHPSR�YDQ������SHU�MDDU�EHUHLNW�NXQQHQ�
ZRUGHQ��,Q�PDDUW������LV�HHQ�PRWLH�DDQJHQRPHQ�GLH�YUDDJW�RP�HHQ�HQHUJLHEHVSDULQJ�YDQ�
�����LQ������HQ����YDQDI�������'LW�]RX�EHWHNHQHQ�GDW�LQ������HHQ�H[WUD�EHVSDULQJ�YDQ�
������3-�HQ�LQ���������3-�LQ������WHQ�RS]LFKWH�YDQ�KHW�KXLGLJH�EHOHLG�JHUHDOLVHHUG�PRHW�
ZRUGHQ��+DUPHOLQN�HW�DO���������,QPLGGHOV�LV�LQ�KHW�(QHUJLHUDSSRUW������HHQ�GRHOVWHOOLQJ�
YRRU�KHW�EHVSDULQJVWHPSR�YDQ������YDQDI������HQ������YDQDI������QHHUJHOHJG�
�0LQLVWHULH�YDQ�(FRQRPLVFKH�=DNHQ����������
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6HFWRUHQ�
(QHUJLHEHVSDULQJVPDDWUHJHOHQ�]LMQ�QLHW�DOJHPHHQ�HQ�ULFKWHQ�]LFK�RS�VSHFLILHNH�VHFWRUHQ�
YDQ�GH�1HGHUODQGVH�VDPHQOHYLQJ��+LHU�YROJW�HHQ�RYHU]LFKW�YDQ�GH�PDDWUHJHOHQ�HQ�
EHVSDULQJVSRWHQWLHOHQ�LQ�YLHU�VHFWRUHQ��$OOH�KLHU�JHUDSSRUWHHUGH�EHVSDULQJHQ�EHWUHIIHQ�
SULPDLU�HQHUJLHJHEUXLN��
*HERXZGH �RPJHY LQJ �
,Q�GH�JHERXZGH�RPJHYLQJ�ZRUGW�RQGHUVFKHLG�JHPDDNW�WXVVHQ�HQHUJLHJHEUXLN�LQ�ZRQLQJHQ�
HQ�GH�XWLOLWHLWVERXZ��]RDOV�NDQWRUHQ�HQ�RYHUKHLGVJHERXZHQ��%HODQJULMNH�HQHUJLHIXQFWLHV�LQ�
KXLVKRXGHQV�]LMQ�YHUZDUPLQJ�HQ�GH�SURGXFWLH�YDQ�ZDUP�ZDWHU��2QJHYHHU�����YDQ�GH�
&2��HPLVVLHV�YDQ�HHQ�KXLVKRXGHQ�NRPW�YULM�ELM�GH�YHUEUDQGLQJ�YDQ�DDUGJDV�RP�GH]H�WZHH�
HQHUJLHIXQFWLHV�WH�YHUYXOOHQ��+HW�HQHUJLHEUXLN�LQ�GH�XWLOLWHLWVERXZ�EHWUHIW�KHW�
HQHUJLHJHEUXLN�YRRU�UXLPWHYHUZDUPLQJ��ZDUP�ZDWHU�EHUHLGLQJ�HQ�YHUOLFKWLQJ���
�
:RQLQJERXZ�
'H�(QHUJLH�3UHVWDWLH�1RUP��(31��KHHIW�DDQWRRQEDDU�HIIHFW�JHKDG�RS�GH�GDOLQJ�YDQ�KHW�
HQHUJLH�JHEUXLN�LQ�ZRQLQJHQ��+HW�SULPDLU�HQHUJLHJHEUXLN�LQ�ZRQLQJHQ�LV�VWDSVJHZLMV�
DIJHQRPHQ�YDQ������P� DDUGJDV�SHU�MDDU�YRRU�UXLPWHYHUZDUPLQJ�HQ�ZDUP�ZDWHU�HLQG�
MDUHQ�µ���WRW�FD�������P� DDUGJDV�YRRU�KXLGLJH�QLHXZERXZZRQLQJHQ��+HW�YHUGHU�
DDQVFKHUSHQ�YDQ�GH�(31�OHYHUW�QDDU�VFKDWWLQJ�HHQ�EHVSDULQJ�YDQ���3-�LQ��������
+HW�WUHIIHQ�YDQ�LVRODWLHPDDWUHJHOHQ�LQ�GH�EHVWDDQGH�ZRQLQJERXZ�KHHIW�RRN�HHQ�
DDQ]LHQOLMN�EHVSDULQJVSRWHQWLHHO��5XLP�����YDQ�DOOH�ZRQLQJHQ�LV�QRJ�RQYROGRHQGH�
JHwVROHHUG��+HW�LVROHUHQ�YDQ�ZRQLQJHQ�OHYHUW�HHQ�EHVSDULQJ�YDQ�����3-��MDDUOLMNV����YDQ�
GH KXL]HQ�LVROHUHQ���9RRU�����YDQ�GH]H�PDDWUHJHOHQ�JHOGW�HHQ�WHUXJYHUGLHQWLMG�YDQ����
MDDU��]LH�ILJXXU������ 0HW�QDPH�LQ�GH�SDUWLFXOLHUH�ZRQLQJVHFWRU�ELM�RXGH�YULMVWDDQGH�HQ�
WZHH�RQGHU�HHQ�NDS�ZRQLQJHQ�OLJW�HHQ�JURRW�EHVSDULQJVSRWHQWLHHO��(FRI\V��������

��,Q�GH�VWXGLH�µ6SDDU�KHW�.OLPDDW¶�ZRUGW��XLWJHJDDQ�YDQ�HHQ�DDUGJDVSULMV�YDQ������¼�P��
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) LJXXU����8 LWVS O L WV LQJ�YDQ�KHW� WRWD OH�EHVSDU LQJVSRWHQW LHH O �YDQ�

LVRODW LHPDDWUHJH OHQ��0WRQ�YHUPHGHQ�&2���QDDU� WHUXJYHUGLHQW L MGHQ�

�(FRI\V��������

�
9HUGHUJDDQGH�EHVSDULQJHQ�]LMQ�PRJHOLMN�GRRU�RQGHU�DQGHUH�EHWHUH�LVRODWLHPDWHULDOHQ��EY��
YDFXXP�LVRODWLH���EHWHU�JODV��WRHSDVVLQJ�YDQ�ZDUPWHSRPSHQ�HQ�HQHUJLHRSVODJ��%ORN��
�������9HUVFKLOOHQGH�QXO�HQHUJLH�HQ�ORZ�HQHUJ\�ZRQLQJHQ�]LMQ�DO�JHERXZG��'H�
EHODQJULMNVWH�WHFKQRORJLVFKH�XLWGDJLQJ�YRRU�GLW�W\SH�ZRQLQJHQ�LV�NRVWHQUHGXFWLH���
�
(OHNWULFLWHLWVYHUEUXLN�QHHPW�GH�RYHULJH�����YDQ�GH�&2� HPLVVLH�YDQ�KXLVKRXGHQV�YRRU�
KDDU�UHNHQLQJ��=RQGHU�HQHUJLHEHVSDULQJVEHOHLG�]DO�KHW�HOHNWULFLWHLWVJHEUXLN�LQ�KXLVKRXGHQV�
GH NRPHQGH�MDUHQ�EOLMYHQ�JURHLHQ�GRRU�GH�WRHQHPHQGH�SHQHWUDWLHJUDDG�YDQ�
HQHUJLHJHEUXLNHQGH�DSSDUDWXXU���
(HQ�EHODQJULMNH�HQHUJLHYHUEUXLNHQGH�IXQFWLH�LV�GH�VWDQG�E\�PRGH�YDQ�HOHNWULVFKH�
DSSDUDWHQ��GLH�NDQ�RSORSHQ�WRW�����YDQ�KHW�WRWDOH�HOHNWULFLWHLWVJHEUXLN�YDQ�KXLVKRXGHQV�LQ�
���� �,($�2(&'���������0HW�KHW�LQWURGXFHUHQ�YDQ�HHQ�VWDQGDDUG�YRRU�VWDQG�E\�JHEUXLN�
YDQ�DSSDUDWHQ��ELMY����:�LQ�������EHGUDDJW�KHW�WHFKQLVFK�EHVSDULQJVSRWHQWLHHO�������3-�LQ�
����� 'DDUQDDVW�LV�KHW�YRRUOLFKWHQ�YDQ�FRQVXPHQWHQ�HHQ�EHODQJULMN�DVSHFW��]LM�PRHWHQ�
LPPHUV�JHVWLPXOHHUG�ZRUGHQ�WRW�DDQNRRS�YDQ�DSSDUDWHQ�PHW�ODDJ�VWDQG�E\�JHEUXLN���
%RYHQGLHQ�NDQ�HHQ�DDQ]LHQOLMNH�KRHYHHOKHLG�HQHUJLHEHVSDULQJ�JHUHDOLVHHUG�ZRUGHQ�GRRU�
KHW�YHUYDQJHQ�YDQ�JORHLODPSHQ�GRRU�VSDDUODPSHQ��+HW�WHFKQLVFK�SRWHQWLHHO�LV��������3-�
ZDQQHHU�KHW�DDQWDO�VSDDUODPSHQ�YHUGXEEHOG�ZRUGW�WRW���SHU�KXLVKRXGHQ��+DUPHOLQN�HQ�
%ORN����������
2YHU�KHW�DOJHPHHQ�RYHUWUHIIHQ�GH�EDWHQ�YDQ�PDDWUHJHOHQ�RP�KHW�KXLVKRXGHOLMN�
HOHNWULFLWHLWVJHEUXLN�WH�YHUODJHQ�GH�NRVWHQ��+DUPHOLQN�HW�DO������������
�
:DW�EHWUHIW�GH�JURWHUH�KXLVKRXGHOLMN�DSSDUDWHQ��ZDVPDFKLQHV��GURRJWURPPHOV��YULH]HUV�
HWF���]LMQ�HU�PRJHOLMNKHGHQ�RP�GRRU�YHUEHWHULQJ�YDQ�GH�WHFKQRORJLH�HQ�GH�RQWZLNNHOLQJ�
YDQ�QLHXZH�WHFKQRORJLH�GH�HIILFLHQF\�YDQ�DSSDUDWHQ�YHUGHU�RS�WH�VFKURHYHQ��
�
.DQWRUHQ�
$QGHUH�JURWH�EHVSDULQJVPRJHOLMNKHGHQ�OLJJHQ�ELM�GH�NDQWRUHQ��0HW�]XLQLJH�
NDQWRRUDSSDUDWXXU�HQ�KHW�EHSHUNHQ�YDQ�KHW�HOHNWULFLWHLWVJHEUXLN�EXLWHQ�NDQWRRUXUHQ�NDQ�
KHW�HOHNWULFLWHLWVJHEUXLN�WHUXJJHEUDFKW�ZRUGHQ�WRW�����YDQ�KHW�JHEUXLN�WLMGHQV�
NDQWRRUXUHQ��+HW�EHSHUNHQ�YDQ�KHW�HOHNWULFLWHLWVJHEUXLN�EXLWHQ�NDQWRRUXUHQ�UHGXFHHUW�KHW�
HQHUJLHYHUEUXLN�PHW����±����3-�LQ�������+DUPHOLQN�HW�DO����������%RYHQGLHQ�NDQ����3-�
EHVSDULQJ�JHUHDOLVHHUG�ZRUGHQ�RS�KHW�HQHUJLHYHUEUXLN�GRRU�EHVWDDQGH�YHUOLFKWLQJ�LQ�
JHERXZHQ�WH�YHUYDQJHQ�GRRU�KRRJ�IUHTXHQW�YHUOLFKWLQJ��+DUPHOLQN�HW�DO�����������
%HVSDULQJHQ�RS�DDUGJDV�]LMQ�WH�UHDOLVHUHQ�GRRU�YHUVFKLOOHQGH�PDDWUHJHOHQ�YDULHUHQG�YDQ�
YHUEHWHULQJ�YDQ�YHUZDUPLQJVLQVWDOODWLHV�HQ�KHW�SODDWVHQ�YDQ�95�RI�+5�NHWHOV�WRW�
LVRODWLHPDDWUHJHOHQ��+HW�EHVSDULQJVSRWHQWLHHO�YRRU�LVRODWLHPDDWUHJHOHQ�LV����3-�LQ������
�+DUPHOLQN�HW�DO������������
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,QGXVWU LH �
%HVSDULQJ�RS�KHW�HOHNWULFLWHLWVYHUEUXLN�ELQQHQ�GH�LQGXVWULH�EOLMIW�YDDN�EXLWHQ�EHVFKRXZLQJ��
,QGXVWULsOH�PRWRUV\VWHPHQ�QHPHQ�����YDQ�KHW�HOHNWULFLWHLWVYHUEUXLN�ELQQHQ�GH]H�VHFWRU�
YRRU�KXQ�UHNHQLQJ�HQ�ELHGHQ�SRWHQWLHHO�YRRU�HQHUJLHEHVSDULQJ��(&1�5,90���������
7HFKQLVFKH�YHUEHWHULQJHQ�YDQ�PRWRUHQ�HQ�KXQ�WRHSDVVLQJHQ�NXQQHQ�KHW�HOHNWULFLWHLWV�
YHUEUXLN�WHUXJGULQJHQ��KHW�JHEUXLN�YDQ�HHQ�WRHUHQWDOUHJHOLQJ��96'���WRHSDVVLQJ�YDQ�
PRWRUHQ�PHW�HHQ�KRJHUH�HIILFLHQF\��HQHUJLHEHVSDULQJ�LQ�GH�WRHSDVVLQJHQ�YDQ�PRWRUHQ�
�SRPSV\VWHPHQ��FRPSUHVVRUHQ�HQ�YHQWLODWRUHQ����
,Q�0HHUMDUHQDIVSUDNHQ��0-$¶V��NXQQHQ�PRJHOLMNKHGHQ�YRRU�EHVSDULQJHQ�ELM�PRWRUHQ�
ZRUGHQ�PHHJHQRPHQ��0HHUMDUHQDIVSUDNHQ�EOLMNHQ�JRHG�WH�ZHUNHQ��LQGXVWULHsQ�GLH�ELM�GH�
0-$¶V�]LMQ�DDQJHVORWHQ�EHKDOHQ�HHQ�YHUEHWHULQJ�YDQ�GH�JHPLGGHOGH�HQHUJLH�HIILFLHQF\�
YDQ������SHU�MDDU��0LQLVWHULH�YDQ�(FRQRPLVFKH�=DNHQ���������+HW�JHVFKDWWH�HFRQRPLVFK�
SRWHQWLHHO�YDQ�GH]H�PDDWUHJHOHQ�LV���3-�LQ������HQ����3-�LQ�������+DUPHOLQN�HW�DO������������
�
(U�LV�JHHQ�LQGLFDWLH�GDW�HHQ�YHUGHUH�HIILFLsQWLHYHUEHWHULQJ�YDQ�KHW�EUDQGVWRIYHUEUXLN�LQ�GH�
LQGXVWULH�QLHW�PRJHOLMN�]RX�]LMQ��'LW�NDQ�JHVWLPXOHHUG�ZRUGHQ�GRRU�KHW�(XURSHVH�
HPLVVLHKDQGHOVV\VWHHP�GDW�RS���MDQXDUL������YDQ�VWDUW�LV�JHJDDQ��(HQ�H[WUD�EHVSDULQJ�YDQ�
�� SHU�MDDU�LQ�GH�]ZDUH�LQGXVWULH�HQ�UDIILQDGHULMHQ�OHLGW�WRW�EHVSDULQJ�YDQ����3-�LQ�������
�
(HQ�DQGHU�GHHO�YDQ�GH�HQHUJLHEHVSDULQJ�LQ�GH�1HGHUODQGVH�LQGXVWULH�NDQ�JHUHDOLVHHUG�
ZRUGHQ�DDQ�GH�DDQERG]LMGH�YDQ�HQHUJLH�GRRU�KHW�ELMSODDWVHQ�YDQ�H[WUD�ZDUPWH�NUDFKW�
NRSSHOLQJ��:..��FDSDFLWHLW��,Q�GH�UHIHUHQWLHUDPLQJHQ�YDQ�(&1�HQ�5,90�ZRUGW�HHQ�
JURHL�YDQ�KHW�:..�YHUPRJHQ�YDQ����j�����WRW������PRJHOLMN�JHDFKW�YDQ�����*:�LQ�
�����WRW�UHVSHFWLHYHOLMN����*:�HQ����*:��(&1�5,90���������(HQ�H[WUD�JURHL�YDQ������
�����0:�ZDUPWHNUDFKW�FDSDFLWHLW�EHWHNHQW�HHQ�EHVSDULQJVSRWHQWLHHO�YDQ��������3-���
�
0RJHOLMNKHGHQ�YRRU�HQHUJLHEHVSDULQJ�LQ�HHQ�DDQWDO�LQGXVWULHVHFWRUHQ��SDSLHU��LM]HU�HQ�
VWDDO��DPPRQLD�HQ�VDOSHWHU]XXU��YRRU�GH�ODQJHUH�WHUPLMQ�]LMQ�JHDQDO\VHHUG�GRRU�'H�%HHU�
��������+HW�VSHFLILHNH�HQHUJLHJHEUXLN��HQHUJLH�EHQRGLJG�SHU�HHQKHLG�RXWSXW��YRRU�QLHXZH�
SURGXFWLH�LQVWDOODWLHV�EOLMNW�JHKDOYHHUG�WH�NXQQHQ�ZRUGHQ�ELQQHQ�HHQ�SHULRGH�YDQ����MDDU�
GRRU�RQWZLNNHOLQJ�HQ�LPSOHPHQWDWLH�YDQ�QLHXZH�WHFKQRORJLHsQ��'H�%HHU���������
7UDQVSRU W �
3HUVRQHQDXWR¶V�]LMQ�YHUDQWZRRUGHOLMN�YRRU�PHHU�GDQ�GH�KHOIW�YDQ�KHW�HQHUJLHJHEUXLN�LQ�GH�
WUDQVSRUWVHFWRU��FD������3-���2P�EHVSDULQJVGRHOHQ�WH�UHDOLVHUHQ�LV�1HGHUODQG�DIKDQNHOLMN�
YDQ�(XURSHVH�PDDWUHJHOHQ��,Q�KHW�FRQYHQDQW�GDW�GH�(XURSHVH�8QLH�PHW�(XURSHVH��-DSDQVH�
HQ�.RUHDDQVH�NRHSHORUJDQLVDWLHV�YDQ�DXWRIDEULNDQWHQ�KHHIW�DIJHVORWHQ��LV�DIJHVSURNHQ�KHW�
VSHFLILHNH�HQHUJLHJHEUXLN�SHU�YRHUWXLJ�WHUXJ�WH�EUHQJHQ��'RRU�WH�VWUHYHQ�QDDU�HHQ�VWHHGV�
ODJHUH�&2��HPLVVLH�SHU�JHUHGHQ�NLORPHWHU�]XOOHQ�HQHUJLH�HIILFLHQWH�DXWR¶V�RS�GH�PDUNW�
NRPHQ��,Q������ZRUGW�HHQ�QLYHDX�YDQ�����J�&2��NP�QDJHVWUHHIG��GLW�LV�HHQ�UHGXFWLH�YDQ�
��� WHQ�RS]LFKWH�YDQ�������(XURSHDQ�&RPPLVVLRQ���������'RRU�PLGGHO�YDQ�QLHXZH�
FRQYHQDQWHQ�NDQ�KHW��QLYHDX�WHUXJJHEUDFKW�ZRUGHQ�WRW�����J�&2��NP�LQ�GH�SHULRGH�
�����������2S�HHQ�ZDJHQSDUN�YDQ���PLOMRHQ�DXWR¶V�JHHIW�GLW�HHQ�UHGXFWLH�YDQ����3-��
:DQQHHU�HU�GRRURQWZLNNHOGH�K\EULGH�DXWR¶V�RS�GH�PDUNW�NRPHQ��PHW�HHQ�HPLVVLHQLYHDX�
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YDQ����J�&2� �NP��NDQ�HU�FLUFD����3-�EHVSDDUG�ZRUGHQ��2S�GH�ODQJH�WHUPLMQ�NXQQHQ�
WUDQVSRUWPLGGHOHQ�QRJ�YHHO�HIILFLHQWHU�ZRUGHQ�GRRU�YHUGHUH�YHUEHWHULQJ�YDQ�GH�
DHURG\QDPLFD��K\EULGH�DDQGULMYLQJHQ�HQ�PRJHOLMN�WRHSDVVLQJ�YDQ�EUDQGVWRIFHOOHQ���
�
(IILFLHQWHU�ULMJHGUDJ�NDQ�ZRUGHQ�EHYRUGHUG�GRRU�DFWLHV�DOV�KHW�³1LHXZH�5LMGHQ´�
�0LQLVWHULH�YDQ�(FRQRPLVFKH�=DNHQ���������'H]H�PDDWUHJHO�OHYHUW�HHQ�EHVSDULQJ�RS�YDQ�
FLUFD���3-���
�
(HQ�RYHU]LFKW�YDQ�GH�HIIHFWHQ�HQ�NRVWHQ�YDQ�ERYHQJHQRHPGH�EHVSDULQJVLQVWUXPHQWHQ�LV�
JHJHYHQ�LQ��+DUPHOLQN�HW�DO����������+LHUXLW�NRPW�QDDU�YRUHQ�GDW�KHW�SDNNHW�PDDWUHJHOHQ�
LQ�GH�WUDQVSRUWVHFWRU�UHODWLHI�KRJH�PDDWVFKDSSHOLMNH�EDWHQ�NHQW���
�
/DQG� � HQ � WX L QERXZ�
'H�1HGHUODQGVH�ODQG��HQ�WXLQERXZVHFWRU�EHKDDOW�KHW�KRRJVWH�HQHUJLHEHVSDULQJVWHPSR�PHW�
JHPLGGHOG������SHU�MDDU��,Q�GH�JODVWXLQERXZ�NDQ�HU�GRRU�KHW�LPSOHPHQWHUHQ�YDQ�V\VWHPHQ�
DOV�GH�]RJHQDDPGH�*HVORWHQ�.DV�HQ�GH�HQHUJLHSURGXFHUHQGH�NDV�DDQ]LHQOLMN�RS�KHW�
JHEUXLN�YDQ�IRVVLHOH�HQHUJLH�EHVSDDUG�ZRUGHQ��'H�*HVORWHQ�.DV��RQWZLNNHOG�HQ�
JHSURGXFHHUG�GRRU�,QQRJURZ��OHYHUW�HHQ�EHVSDULQJ�YDQ�����RS�KHW�JHEUXLN�YDQ�IRVVLHOH�
EUDQGVWRI��WHUZLMO�WHJHUOLMNHUWLMG�HHQ�H[WUD�SURGXFWLH�YDQ�����JHUHDOLVHHUG�NDQ�ZRUGHQ�
�,QQRJURZ���������'LW�NRPW�RYHUHHQ�PHW�HHQ�GDOLQJ�YDQ�KHW�VSHFLILHN�HQHUJLHJHEUXLN�PHW�
�����+HW�FRQFHSW�µGH�HQHUJLHSURGXFHUHQGH�NDV¶�VODDW�H[WUD�ZDUPWH�LQ�GH�]RPHU�RS�RP�GLW�
LQ�GH�ZLQWHU�QXWWLJ�WH�JHEUXLNHQ��9DQ�$QGHO���������,PSOHPHQWDWLH�YDQ�GH]H�V\VWHPHQ�
OHLGW�WRW�HHQ�HQHUJLHEHVSDULQJ�YDQ����3-��
�
&RQF OXV L H � HQ �X L W ] L FK W � O D QJH � W H UPL MQ �
%RYHQVWDDQGH�PDDWUHJHOHQ�ODWHQ�]LHQ�GDW�HU�LQ�1HGHUODQG�HHQ�JURRW�SRWHQWLHHO�YRRU�
HQHUJLHEHVSDULQJ�LV��]LH�WDEHO���HQ�ILJXXU�����+HW�WRWDOH�SRWHQWLHHO�NRPW�XLW�RS�����±�����
3-��+HW�LV�EHODQJULMN�HU�RS�WH�ZLM]HQ�GDW�GLW�VOHFKWV�HHQ�JOREDOH�VFKDWWLQJ�LV��2QGDQNV�GDW�
GLW�SRWHQWLHHO�QLHW�LQ�]LMQ�JHKHHO�NRVWHQHIIHFWLHI�HQ�LPSOHPHQWHHUEDDU�LV��LV�KHW�KRH�GDQ�RRN�
ZHO�YROGRHQGH�RP�HHQ�YHUVQHOOLQJ�YDQ�KHW�HQHUJLHEHVSDULQJVWHPSR�WRW����SHU�MDDU�WH�
UHDOLVHUHQ��(HQ�JURRW�GHHO�YDQ�KHW�SRWHQWLHHO�NDQ�ZRUGHQ�EHUHLNW�PHW�EHVWDDQGH�
WHFKQLHNHQ��&UXFLDDO�LV�GH�LQ]HW�YDQ�YROGRHQGH�NUDFKWLJH�EHOHLGVLQVWUXPHQWHQ��]LH�KLHUYRRU�
GH VXJJHVWLHV�LQ�GH�WDEHO��
2S�GH�PLGGHOODQJH�HQ�ODQJH�WHUPLMQ�NDQ�HU�HHQ�JURWH�KRHYHHOKHLG�HQHUJLH�EHVSDDUG�
ZRUGHQ�GRRU�GH�LQ]HW�YDQ�PDDWUHJHOHQ�GLH�]LFK�ULFKWHQ�RS�WHFKQLVFKH�LQQRYDWLHV��
6HFWRUEUHHG�PRHWHQ�LQVSDQQLQJHQ�WRW�LQQRYDWLH�JHVWLPXOHHUG�ZRUGHQ�RP�VXEVWDQWLHOH�
EHVSDULQJVGRHOHQ�WH�NXQQHQ�EHUHLNHQ��2S�GH�ODQJH�WHUPLMQ�OLMNW�YRRU�QLHXZH�LQVWDOODWLHV��
JHERXZHQ�HQ�DSSDUDWHQ�HHQ�YHUEHWHULQJ�YDQ�GH�HQHUJLH�HIILFLsQWLH�YDQ����SHU�MDDU�
PRJHOLMN��%ORN���������(HQ�HQHUJLHEHVSDULQJVWHPSR�PHW�GH]H�RUGH�YDQ�JURRWWH�KHHIW�
EHODQJULMNH�JHYROJHQ�YRRU�GH�HQHUJLHYUDDJ�LQ�JHwQGXVWULDOLVHHUGH�ODQGHQ��+HW�HQHUJLH�
JHEUXLN�NDQ�KDOYHUHQ�LQ�HHQ�SHULRGH�YDQ����MDDU���
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7DEHO ���,QGLFDW LHI �RYHU] LFKW�YDQ�EHVSDU LQJVSRWHQW LH OHQ�SHU�VHFWRU� �+HW�HI IHFW� LQ�

KHW� MDDU������ LV�H[WUD�WHQ�RS]LFKWH�YDQ�GH�DXWRQRPH�RQWZLNNHO LQJ��

6HFWRU� /HYHO� 2SWLH� 0RJHOLMNH�EHOHLGVPDDWUHJHO� (IIHFW������� %URQ�
*HERXZGH�RPJHYLQJ� 1/� (QHUJLHEHVSDULQJ�QLHXZH�ZRQLQJERXZ� (31�QDDU�����LQ������HQ�����LQ������ ��3-� (LJHQ�VFKDWWLQJ�

1/�(8� 7HUXJGULQJHQ�VWDQG�E\�JHEUXLN� 9RRUOLFKWLQJ�+HIILQJ�RS�DSSDUDWHQ�PHW�VWDQGE\�!�:�(FR�GHVLJQ�VWDQGDDUG�

����3-� �+DUPHOLQN�HQ�%ORN�������
(8� (QHUJLHEHVSDULQJ�NOHLQH�HOHNWULVFKH�DSSDUDWHQ�

1RUPHQ�YRRU�HOHNWULVFKH�DSSDUDWHQ��(FRGHVLJQ�� ���3-� �+DUPHOLQN�HW�DO���������
(8� (QHUJLHEHVSDULQJ�JURWH�HOHNWULVFKH�DSSDUDWHQ� 1RUPHULQJ� 30� �
1/� 9HUYDQJLQJ�JORHL�ODPSHQ�GRRU�VSDDU�ODPSHQ�LQ�KXLVKRXGHQV�

&RQYHQDQW�&RUSRUDWH�$YHUDJH�(IILFDF\� ���±����3-� �+DUPHOLQN�HQ�%ORN�������
1/� ,VRODWLH�EHVWDDQGH�ZRQLQJERXZ��ZDDUYDQ�LVRODWLH�LQ�GH�VRFLDOH�KXXUVHFWRU��

2YHUGUDFKWVEHODVWLQJ�DIKDQNHOLMN�PDNHQ�YDQ�HQHUJLHSUHVWDWLH�ZRQLQJ��&RQYHQDQWHQ�PHW�FRUSRUDWLHV��ZLWWH�FHUWLILFDWHQ�

����3-��
a ���3-�

�(FRI\V��������

1/� ,VRODWLH�XWLOLWHLWVERXZ� :LWWH�FHUWLILFDWHQ� �a �� �+DUPHOLQN�HW�DO���������
1/� %HVSDULQJ�RS�YHUOLFKWLQJ�XWLOLWHLWVERXZ�

(QHUJLHPRQLWRULQJ��ZLWWH�FHUWLILFDWHQ� ���3-� �+DUPHOLQN�HW�DO���������
1/� %HSHUNLQJ�HOHNWULFLWHLWVJHEUXLN�EXLWHQ�NDQWRUHQ��

(QHUJLHPRQLWRULQJ��ZLWWH�FHUWLILFDWHQ� ���±����3-� �+DUPHOLQN�HQ�%ORN�������
1/� (IILFLHQWHUH�NHWHOV�HQ�ZDUPWHSRPSHQ� 9HUSOLFKWLQJ� 30� �

,QGXVWULH� 1/� 0LGGHOJURWH�LQGXVWULH��%HWHUH�FRQWUROH�RS�EHVSDULQJ�+XOS�YLD�NDSLWDDOILQDQFLHULQJ�

9HUSOLFKWLQJ�WRW�HQHUJLHEHVSDULQJV�PDDWUHJHOHQ�2QWZLNNHOLQJ�HQ�XLWEUHLGLQJ�NDSLWDDOPDUNWLQVWUXPHQWHQ�0-$¶V�

30� �0LQLVWHULH�YDQ�(FRQRPLVFKH�=DNHQ��������
1/� 0RWRU�GULYH�SURJUDPPD�HQHUJLH�LQWHQVLHYH�LQGXVWULH��

0HHUMDUHQDIVSUDNHQ��0-$¶V���6XEVLGLHV\VWHHP�Æ (QHUJLH�,QYHVWHULQJV�$IWUHN�
���3-� �+DUPHOLQN�HW�DO���������

1/� *URHL�:..��������WRW������ :..�YHUSOLFKWLQJ��]LH�%HOJLVFK�PRGHO�� �������3-� (LJHQ�VFKDWWLQJ�
(8� =ZDUH�LQGXVWULH���UDIILQDGHULMHQ��9HUEHWHULQJ�HIILFLHQF\�EUDQGVWRIJHEUXLN�����SHU�MDDU�H[WUD�

+DQGHO�LQ�HPLVVLHUHFKWHQ��(8�(76�� ���3-� (LJHQ�VFKDWWLQJ�

��2QGHUOLJJHQGH�DDQQDPHV�YRRU�ROLHSULM]HQ�������¼�YDW�LQ������������¼�YDW�LQ������HQ������¼�YDW�
LQ�������(&1�5,90��������
��(HQ�GHHO�YDQ�GH]H�EHVSDULQJ�RS�YHUOLFKWLQJ�RYHUODSW�PHW�GH�EHSHUNLQJ�YDQ�KHW�
HOHNWULFLWHLWVJHEUXLN�EXLWHQ�NDQWRRUXUHQ�
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(8� (QHUJLHEHVSDULQJ�HOHNWULFLWHLWVHFWRU��HIILFLHQF\YHUEHWHULQJ����SXQW��

+DQGHO�LQ�HPLVVLHUHFKWHQ��(8�(76�� ���3-� (LJHQ�VFKDWWLQJ�

7UDQVSRUW� (8� (PLVVLHGRHO�YDQ�������J�NP�LQ�����������QDDU�����J�NP�LQ�����������HQ�QDDU����J�NP�LQ������

$DQVFKHUSLQJ�FRQYHQDQW�SHUVRQHQYHUYRHU�� ���3-� �+DUPHOLQN�HW�DO���������� (LJHQ�VFKDWWLQJ�
(8� (PLVVLHGRHO�YRRU�EHVWHOZDJHQV�������J�NP�LQ������

,QYRHULQJ�(8�FRQYHQDQW�EHVWHOZDJHQV� ���3-� �+DUPHOLQN�HW�DO���������
(8� (PLVVLHGRHO�YRRU�YUDFKWZDJHQV� ,QYRHULQJ�(8�FRQYHQDQW�YUDFKZDJHQV� ���3-� �+DUPHOLQN�HW�DO���������
1/� (IILFLsQWHU�ULMJHGUDJ� 8LWEUHLGLQJ�KHW�1LHXZH�5LMGHQ� ��3-� (LJHQ�VFKDWWLQJ�

7XLQERXZ� 1/� =XLQLJHU�NDVVHQ� &RQYHQDQW�HPLVVLHKDQGHO�QRUPHULQJ a ���3-� (LJHQ�VFKDWWLQJ�

)LJXXU���0RJHO L MNH�RSW LHV�RP�LQ����������±�����3-� WH�EHVSDUHQ��

��0DDWUHJHOHQ�LQ�GH�WUDQVSRUWVHFWRU�NXQQHQ�HONDDU�RYHUODSSHQ��GH�WRWDOH�EHVSDULQJ�ZRUGW�JHVFKDW�
RS����3-�LQ�������+DUPHOLQN�HQ�%ORN��������

%HVSDULQJ�RS�YHUOLFKWLQJ�
XWLOLWHLWVERXZ

��

(PLVVLHGRHO�YRRU�
EHVWHOZ DJHQV

��

(PLVVLHGRHO�YRRU�
YUDFKWZ DJHQV

��

(IILFLsQWHU�ULMJHGUDJ
��

0RWRU�GULYH�SURJUDPPD�
HQHUJLH�LQWHQVLHYH�

LQGXVWULH
��

(QHUJLHEHVSDULQJ�
HOHNWULFLWHLWVHFWRU�����
HIILFLHQF\YHUEHWHULQJ

��

=Z DUH�LQGXVWULH�HQ�
UDIILQDGHULMHQ�����H[WUD�

HQHUJLHEHVSDULQJ
���

*URHL�:..��������WRW�
����
���

(QHUJLHEHVSDULQJ�NOHLQH�
HOHNWULVFKH�DSSDUDWHQ

��

,VRODWLH�EHVWDDQGH�
Z RQLQJERXZ

���

9HUYDQJLQJ�JORHL�
ODPSHQ�GRRU�VSDDU�

ODPSHQ�LQ�KXLVKRXGHQV
��

7HUXJGULQJHQ�VWDQG�E\�
JHEUXLN
��

,VRODWLH�XWLOLWHLWVERXZ
��

(PLVVLHGRHO�
SHUVRQHQYHUYRHU

���

%HSHUNLQJ�
HOHNWULFLWHLWVJHEUXLN�
EXLWHQ�NDQWRUHQ�

��

(QHUJLHEHVSDULQJ�
QLHXZ H�Z RQLQJERXZ

��

=XLQLJHU�NDVVHQ
��
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5HIHUHQW LHV �
�
%ORN��.�����������,PSURYLQJ�HQHUJ\�HIILFLHQF\�E\����DQG�PRUH�SHU�\HDU"��-RXUQDO�RI�

,QGXVWULDO�(FRORJ\��WR�EH�SXEOLVKHG���
�
%RRQHNDPS��3��*��0���5��+DUPVHQ��$��.HWV�HQ�0��0HQNYHOG���������%HVSDULQJVWUHQGV�

�����������3HWWHQ��(&1��������
�
'H�%HHU��-����������3RWHQWLDO�IRU�LQGXVWULDO�HQHUJ\�HIILFLHQF\�LPSURYHPHQW�LQ�WKH�ORQJ�

WHUP��1:	6��8WUHFKW��8QLYHUVLWHLW�8WUHFKW�� �
�
'H�%HHU��-��*���0�7��YDQ�:HHV��(��:RUUHOO�HQ�.��%ORN���������,&$586����WKH�SRWHQWLDO�RI�

(QHUJ\�(IILFLHQF\�,PSURYHPHQW�LQ�WKH�1HWKHUODQGV�XS�WR������DQG�������8WUHFKW��
1:	6��LQ�RSGUDFKW�YDQ�KHW�0LQLVWHULH�YDQ�(=���������

�
(&1�5,90���������5HIHUHQWLHUDPLQJHQ�HQHUJLH�HQ�HPLVVLHV��3HWWHQ��(QHUJ\�5HVHDUFK�

&HQWUH�RI�WKH�1HWKHUODQGV��5,90���������
�
(FRI\V���������.RVWHQHIIHFWLHYH�HQHUJLHEHVSDULQJ�HQ�NOLPDDWEHVFKHUPLQJ��8WUHFKW��

(FRI\V�EY��������
�
(XURSHDQ�&RPPLVVLRQ����������&RPPLVVLRQ�UHFRPPHQGDWLRQ�RQ�WKH�UHGXFWLRQ�RI�&2��

HPLVVLRQV�IURP�SDVVHQJHU�FDUV���2IILFLDO�-RXUQDO�RI�WKH�(XURSHDQ�
&RPPXQLWLHV����������(&������������

�
+DUPHOLQN��0��HQ�.��%ORN���������(OHNWULFLWHLWVEHVSDULQJ�DOV�DOWHUQDWLHI�YRRU�GH�ERXZ�YDQ�

QLHXZH�FHQWUDOHV��8WUHFKW��(FRI\V�EY��LQ�RSGUDFKW�YDQ�*UHHQSHDFH���������
�
+DUPHOLQN��0���.��%ORN��0��&KDQJ��:��*UDXV�HQ�6��-RRVHQ���������0RJHOLMNKHGHQ�YRRU�

YHUVQHOOLQJ�YDQ�HQHUJLHEHVSDULQJ�LQ�1HGHUODQG��8WUHFKW��(FRI\V�EY��������
�
,($�2(&'���������&RRO�DSSOLDQFHV��3ROLF\�VWUDWHJLHV�IRU�HQHUJ\�HIILFLHQW�KRPHV��3DULMV��

�������
�
,QQRJURZ���������'H�*HVORWHQNDV���,QQRJURZ��������
�
0LQLVWHULH�YDQ�(FRQRPLVFKH�=DNHQ���������1X�YRRU�ODWHU��(QHUJLHUDSSRUW�������'HQ�

+DDJ��0LQLVWHULH�YDQ�(FRQRPLVFKH�=DNHQ��������
�
9DQ�$QGHO��1����������&RQFHSW�YRRU�HHQ�HQHUJLHSURGXFHUHQGH�NDV��6WDUWQRWLWLH�YRRU�HHQ�

LQQRYDWLHSURMHFW��'HQ�+DDJ��,QQRYDWLH1HWZHUN�*URHQH�5XLPWH�HQ�$JURFOXVWHU�HQ�
6WLFKWLQJ�,QQRYDWLH�*ODVWXLQERXZ����������


