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$EVWUDFW
7KLV�VWXG\�GHVFULEHV�WKH�VWDWH�RI�WKH�DUW�RI�DQG�IXWXUH�SRVVLELOLWLHV�IRU�PHGLFDO�GHYLFHV�XVHG�E\
GLDEHWHV�SDWLHQWV��7KH�UHVXOWV�DUH�SDUW�RI�WKH�3XEOLF�+HDOWK�6WDWXV�DQG�)RUHFDVW������SURGXFHG
E\�WKH�1DWLRQDO�,QVWLWXWH�RI�3XEOLF�+HDOWK�DQG�WKH�(QYLURQPHQW�LQ�WKH�1HWKHUODQGV��7KH
QXPEHU�RI�SHRSOH�VXIIHULQJ�IURP�GLDEHWHV�LQ�WKH�1HWKHUODQGV�LV�HVWLPDWHG�WR�LQFUHDVH�IURP�DW
OHDVW���������LQ������WR�����������������LQ�������,Q�WKH�HLJKWLHV�ODUJH�LPSURYHPHQWV�ZHUH
PDGH�LQ�WKH�ZD\�RI�LQVXOLQ�LQMHFWLRQ�DQG�KRPH�EORRG�JOXFRVH�PRQLWRULQJ��+RZHYHU��LQ�WKH
QLQHWLHV�IXUWKHU�LPSURYHPHQWV�ZHUH�UDWKHU�GLVDSSRLQWLQJ��'HVSLWH�FRQVLGHUDEOH�HIIRUW��QRQ�
LQYDVLYH�EORRG�JOXFRVH�PRQLWRULQJ�V\VWHPV�DQG�LPSODQWDEOH��FRQWLQXRXV�PRQLWRULQJ��JOXFRVH
VHQVRUV�DUH�VWLOO�QRW�UHDG\�IRU�PDUNHWLQJ��3DQFUHDV�WUDQVSODQWDWLRQ�LV�QRZ�DQ�HVWDEOLVKHG
WKHUDS\�IRU�D�VHOHFWHG�JURXS�RI�SDWLHQWV��³$UWLILFLDO�SDQFUHDV´�RU�³FORVHG�ORRS�V\VWHPV´�DUH
H[SHFWHG�WR�PDNH�WKHLU�DSSHDUDQFH�LQ�WKH�FRPLQJ�������\HDUV��,VOHW�FHOO�WUDQVSODQWDWLRQ��LQ�D
ZD\�WKDW�DEROLVKHV�WKH�QHHG�WR�WDNH�LPPXQRVXSSUHVVLYH�PHGLFLQHV��LV�VWLOO�XQGHU�GHYHORSPHQW�
6XFK�QHZ�WHFKQRORJLHV�FRXOG�OHDG�WR�D�UHYROXWLRQDU\�DGYDQFH�LQ�WKH�WUHDWPHQW�RI�GLDEHWHV�DQG
LQ�WKH�TXDOLW\�RI�OLIH�RI�D�JURZLQJ�QXPEHU�RI�SDWLHQWV��+RZHYHU��VXEVWDQWLDO�UHVHDUFK�HIIRUWV
DUH QHHGHG�DQG�UHYROXWLRQDU\�GHYHORSPHQWV�FDQQRW�EH�H[SHFWHG�LQ�WKH�VKRUW�WHUP��7KH�FRVWV�RI
PHGLFDO�GHYLFHV�LQ�WKH�IXWXUH�GHSHQG�RQ�WKH�QXPEHU�RI�HOLJLEOH�SDWLHQWV��WKH�DYDLODELOLW\�DQG
XVH�RI�QHZ�WHFKQRORJLHV��DQG�WKH�SULFH�RI�PHGLFDO�GHYLFHV��7KLV�UHSRUW�HVWLPDWHV�WKDW�FRVWV�RQ
PHGLFDO�GHYLFHV�IRU�GLDEHWHV�ZLOO�GRXEOH�LQ�������+RZHYHU��LQFUHDVHG�FRVWV�IRU�GHYLFHV�PD\
LPSURYH�WKH�TXDOLW\�RI�OLIH��DQG�PD\�UHVXOW�LQ�GHFUHDVHG�H[SHQGLWXUHV�LQ�RWKHU�SDUWV�RI�FDUH�E\
UHGXFLQJ�WKH�ORQJ�WHUP�FRPSOLFDWLRQV�
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9RRUZRRUG
(pQ�YDQ�GH�WKHPD¶V�YDQ�GH�9RONVJH]RQGKHLG�7RHNRPVW�9HUNHQQLQJ��979��������LV
³*HQHHVPLGGHOHQ�HQ�0HGLVFKH�+XOSPLGGHOHQ´��YDQ�2HUV���������'H�979�ZLO�HHQ�ELMGUDJH
OHYHUHQ�DDQ�GH�LQIRUPDWLHEHKRHIWH�WHQ�EHKRHYH�YDQ�GH�EHOHLGVRQWZLNNHOLQJ�YDQ�KHW�0LQLVWHULH
YDQ�9:6��'H�DOJHPHQH�GRHOVWHOOLQJ�LV�DOV�YROJW��KHW�ELMHHQEUHQJHQ��DQDO\VHUHQ�HQ�LQWHJUHUHQ
YDQ�NHQQLV�HQ�JHJHYHQV��GLH�YDQ�EHODQJ�]LMQ�YRRU�GH�EHOHLGVYRUPLQJ�RS�KHW�JHELHG�YDQ
YRONVJH]RQGKHLG�HQ�]RUJ��,Q�GLW�NDGHU�ZRUGW�HHQ�DDQWDO�VWXGLHV�YHUULFKW��'LW�UDSSRUW�EHVFKULMIW
GH�PHGLVFK��WHFKQRORJLVFKH�RQWZLNNHOLQJHQ�RS�KHW�JHELHG�YDQ�GH�GLDEHWHVKXOSPLGGHOHQ��HQ
GH�HIIHFWHQ�KLHUYDQ�RS�GH�JH]RQGKHLG�HQ�GH�JH]RQGKHLGV]RUJ�
'H�DXWHXUV�ZLOOHQ�GH�YROJHQGH�SHUVRQHQ�KDUWHOLMN�GDQNHQ�YRRU�KXQ�KXOS�ELM�KHW�WRW�VWDQG
NRPHQ�YDQ�GLW�UDSSRUW�
� 'U��(��YDQ�%DOOHJRRLH��YRRU]LWWHU�YDQ�GH�1HGHUODQGVH�'LDEHWHV�)HGHUDWLH��1')���LQWHUQLVW

,VDOD�.OLQLHNHQ�WH�=ZROOH�YRRU�KHW�LQWHUYLHZ�HQ�KHW�UHYLHZHQ�YDQ�KHW�UDSSRUW�
� 3URI��'U��'�:��(UNHOHQV��LQWHUQLVW��$FDGHPLVFK�=LHNHQKXLV�8WUHFKW��YRRU�KHW�UHYLHZHQ

YDQ�KHW�UDSSRUW�
� 'U��5�-�3ORHJ��FKLUXUJ��$FDGHPLVFK�=LHNHQKXLV�*URQLQJHQ��YRRU�KHW�UHYLHZHQ�YDQ�KHW

UDSSRUW�
� 'U��*�(�0�6��6WRUPV��LQWHUQLVW�GLDEHWRORRJ�'LDEHWHV�&HQWUXP�%LOWKRYHQ�YRRU�KHW

LQWHUYLHZ�
� 'U��:�+�-�0��:LHQWMHQV��9RRU]LWWHU�YDQ�GH�'LDEHWHVYHUHQLJLQJ�1HGHUODQG��'91���

YRRU]LWWHU�YDQ�GH�ZHUNJURHS�JHQHHV��HQ�KXOSPLGGHOHQ�YDQ�GH�'91��YLFH�YRRU]LWWHU�YDQ
GH�1')��YRRU�KHW�LQWHUYLHZ�
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,QKRXG
6DPHQYDWWLQJ��

�� ,QOHLGLQJ���

�� 0HGLVFK�WHFKQRORJLVFKH�RQWZLNNHOLQJHQ�JHGXUHQGH�GH�DIJHORSHQ�GHFHQQLD���
��� *OXFRVHPHWLQJ���
��� ,QVXOLQHWRHGLHQLQJ���
��� &ORVHG�ORRS�V\VWHPHQ���
��� 7UDQVSODQWDWLH���

�� 7RHNRPVWYHUZDFKWLQJHQ���
��� *OXFRVHPHWLQJ���
��� ,QVXOLQHWRHGLHQLQJ���
��� &ORVHG�ORRS�V\VWHHP���
��� 7UDQVSODQWDWLH���

�� *H]RQGKHLG�HQ�]RUJ��KXLGLJH�VLWXDWLH���
��� +HW�DDQWDO�GLDEHWHVSDWLsQWHQ���
��� 'H�JH]RQGKHLGVWRHVWDQG�YDQ�GLDEHWHVSDWLsQWHQ���
��� 'H�]RUJ�YRRU�GLDEHWHVSDWLsQWHQ���

�� *H]RQGKHLG�HQ�]RUJ��GH�WRHNRPVW���
��� 6FKDWWLQJ�YDQ�KHW�WRHNRPVWLJ�DDQWDO�GLDEHWHVSDWLsQWHQ���
��� 6FKDWWLQJ�YDQ�GH�WRHNRPVWLJH�NRVWHQ�YDQ�GLDEHWHVKXOSPLGGHOHQ���
��� 0RJHOLMNH�GRRUEUDNHQ�LQ�SUHYHQWLH���
��� 0RJHOLMNH�GRRUEUDNHQ�LQ�GH�EHKDQGHOLQJ���

�� &RQFOXVLH���

%LMODJH�,��/LMVW�YDQ�DINRUWLQJHQ���

%LMODJH�,,��%HJULSSHQOLMVW���

9HU]HQGOLMVW���
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6DPHQYDWWLQJ
'LW�UDSSRUW�QDDU�GH�VWDQG�YDQ�]DNHQ�HQ�WRHNRPVWLJH�PHGLVFK�WHFKQRORJLVFKH�RQWZLNNHOLQJHQ
YRUPW�HHQ�RQGHUGHHO�YDQ�GH�9RONVJH]RQGKHLG�7RHNRPVW�9HUNHQQLQJ������YDQ�KHW
5LMNVLQVWLWXXW�YRRU�9RONVJH]RQGKHLG�HQ�0LOLHX�

'LDEHWHV�PHOOLWXV��VXLNHU]LHNWH��KRXGW�LQ�GDW�KHW�OLFKDDP�QLHW�PHHU�LQ�VWDDW�LV�PHW
EHKXOS�YDQ�KHW�KRUPRRQ�LQVXOLQH�KHW�JOXFRVHJHKDOWH�LQ�KHW�EORHG�ELQQHQ�QRUPDOH�JUHQ]HQ�WH
KRXGHQ��ZDDUELM�WHYHQV�VSUDNH�NDQ�]LMQ�YDQ�RQJHYRHOLJKHLG�YDQ�GH�FHOOHQ�YRRU�LQVXOLQH��GLH
QRJ�ZHO�ZRUGW�DDQJHPDDNW��2QPLVEDUH�KXOSPLGGHOHQ�YRRU�GLDEHWHVSDWLsQWHQ�]LMQ�KXOS�
PLGGHOHQ YRRU�GH�JOXFRVHPHWLQJ�HQ�YRRU�GH�LQVXOLQHWRHGLHQLQJ�

,Q�GH�MDUHQ�WDFKWLJ�LV�HU�YHHO�YRRUXLWJDQJ�JHERHNW�LQ�GH�PDQLHU�YDQ�LQVXOLQHWRHGLHQLQJ
�YDQ GH�SODVWLF�ZHJZHUSVSXLW�QDDU�GH�LQVXOLQHSHQ��HQ�KHW�]HOI�EHSDOHQ�YDQ�GH�JOXFRVH�
FRQFHQWUDWLH�LQ�KHW�EORHG��YDQ�KDQGPDWLJH�YLVXHOH�PHWLQJ�QDDU�HOHNWURQLVFKH�PHWLQJ���'H
YHUEHWHULQJHQ�LQ�GH�MDUHQ�QHJHQWLJ�]LMQ�GDDUHQWHJHQ�UHODWLHI�JHULQJ�

5HHGV�ODQJH�WLMG�ZRUGW�HU�YHHO�RQGHU]RHN�JHGDDQ�QDDU�PLQGHU�LQYDVLHYH��]RQGHU
EORHGSULNNHQ���HQ�FRQWLQXH��PHW�EHKXOS�YDQ�VHQVRUHQ��PDQLHUHQ�RP�JOXFRVH�WH�EHPRQVWHUHQ
HQ WH�PHWHQ��PDDU�GHUJHOLMNH�DSSDUDWXXU�LV�QRJ�QLHW�RS�GH�PDUNW�YHUVFKHQHQ��7HFKQLHNHQ�GLH
KHW�JOXFRVHJHKDOWH�PHWHQ�]RQGHU�GH�KXLG�WH�EHVFKDGLJHQ��QLHW�LQYDVLHI��]RXGHQ�HHQ�JURWH
GRRUEUDDN�EHWHNHQHQ�YRRU�SDWLsQWHQ��'H�KHUKDDOGHOLMNH�YLQJHUSULNNHQ�GLH�QX�QRJ�QRGLJ�]LMQ
RP�KHW�EORHGJOXFRVHJHKDOWH�JHGXUHQGH�GH�GDJ�WH�PHWHQ�]LMQ�YRRU�GH�PHHVWH�SDWLsQWHQ�]HHU
EHODVWHQG��6RPPLJH��DXWRPDWLVFK�PHWHQGH��SURGXFWHQ�]XOOHQ�HHUVW�JHEUXLNW�ZRUGHQ�DOV�DODUP
RP�WH�ZDDUVFKXZHQ�WHJHQ�HHQ�WH�ODDJ�EORHGJOXFRVHJHKDOWH��%LM�JRHG�IXQFWLRQHUHQ�]XOOHQ�]H
ZHOOLFKW�RRN�JHEUXLNW�ZRUGHQ�DOV�HFKWH�JOXFRVHPHWHUV��(U�]LMQ�LQPLGGHOV�FRQWLQX�PHWHQGH
JOXFRVHVHQVRUHQ��PDDU�QLHW�YRRU�ODQJGXULJH�WRHSDVVLQJ��(U�ZRUGW�YHUZDFKW�GDW�HU�ELQQHQ�YLMI
MDDU�FRQWLQX��RQGHUKXLGV��PHWHQGH�JOXFRVHVHQVRUHQ�EHVFKLNEDDU�]LMQ�YRRU�HHQ�EHSHUNWH
GRHOJURHS��SDWLsQWHQ�GLH�����NHHU�SHU�GDJ�PRHWHQ�PHWHQ���2RN�SRRJW�PHQ�JHVORWHQ�V\VWHPHQ
WH�RQWZLNNHOHQ��GH�]RJHQDDPGH�µFORVHG�ORRS�V\VWHPHQ¶��GLH�KHW�JOXFRVHJHKDOWH�PHWHQ�HQ�RS
JHOHLGH�KLHUYDQ�DXWRPDWLVFK�GH�MXLVWH�KRHYHHOKHLG�LQVXOLQH�DIJHYHQ��(U�ZRUGW�DO�ODQJ�JH]RFKW
QDDU�GHUJHOLMNH�V\VWHPHQ��PDDU�GH�VQHOKHLG�ZDDUPHH�EUXLNEDUH�SURGXFWHQ�ZRUGHQ
RQWZLNNHOG��LV�WHJHQJHYDOOHQ��1DDU�YHUZDFKWLQJ�]LMQ�GHUJHOLMNH�V\VWHPHQ�RYHU�������MDDU
EHVFKLNEDDU�

2S�KHW�JHELHG�YDQ�GH�LQVXOLQHWRHGLHQLQJVV\VWHPHQ��LQVXOLQHSHQQHQ��QDDOGOR]H
LQMHFWRUHQ��HQ�LQVXOLQHSRPSHQ��]XOOHQ�HU�NOHLQH�]DNHQ�YHUEHWHUHQ��PDDU�HU�ZRUGHQ�JHHQ�JURWH
YHUDQGHULQJHQ�YHUZDFKW��+HW�]RX�YRRU�SDWLsQWHQ�JURWH�YRRUGHOHQ�ELHGHQ�DOV�LQVXOLQH�QLHW
ODQJHU�JHwQMHFWHHUG�KRHIW�WH�ZRUGHQ��PDDU�ELMYRRUEHHOG�WRHJHGLHQG�NDQ�ZRUGHQ�YLD�GH�QHXV�RI
GRRU�LQKDODWLH��GDQ�ZHO�GRRU�KHW�LQQHPHQ�YDQ�WDEOHWWHQ�GLH�GH�ZHUNLQJ�YDQ�LQVXOLQH
QDERRWVHQ��'H]H�RQWZLNNHOLQJHQ�YDOOHQ�EXLWHQ�GH�VFRSH�YDQ�GLW�UDSSRUW��PDDU�NXQQHQ�ZHO�WRW
JHYROJ�KHEEHQ�GDW�HHQ�GHHO�YDQ�GH�QX�JHEUXLNWH�KXOSPLGGHOHQ�NRPW�WH�YHUYDOOHQ�

'RRU�WUDQVSODQWDWLH�YDQ�GH�DOYOHHVNOLHU��SDQFUHDV���KHW�RUJDDQ�GDW�LQVXOLQH�SURGXFHHUW�
NDQ�GLDEHWHV�JHQH]HQ�ZRUGHQ��9DQZHJH�GH�QRRG]DDN�RP�OHYHQVODQJ�DIZHHURQGHUGUXNNHQGH
JHQHHVPLGGHOHQ�WH�VOLNNHQ�YRQG�HHQ�DOYOHHVNOLHUWUDQVSODQWDWLH�LQ�KHW�YHUOHGHQ�VOHFKWV�SODDWV
DOV HHQ�H[WUD�LQJUHHS�ELM�SDWLsQWHQ�GLH�GRRU�KXQ�GLDEHWHV�RRN�QLHUIDOHQ�NUHJHQ�HQ�GDDUYRRU�HHQ
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QLHUWUDQVSODQWDWLH�QRGLJ�KDGGHQ��(HQ�DDQWDO�MDUHQ�JHOHGHQ�LV�PHQ�LQ�GH�96��HQ�]HHU�UHFHQW�RRN
LQ�RQV�ODQG��JHVWDUW�PHW�GH�VROLWDLUH�DOYOHHVNOLHUWUDQVSODQWDWLH��GXV�]RQGHU�QLHUWUDQVSODQWDWLH�
ELM�HHQ�JHVHOHFWHHUGH�JURHS�SDWLsQWHQ��(U�ZRUGW�HFKWHU�JHHQ�JURRWVFKDOLJH�WRHSDVVLQJ
YHUZDFKW�YyyU������

'DDUQDDVW�ZRUGW�HU�RRN�YHHO�RQGHU]RHN�JHGDDQ�QDDU�WUDQVSODQWDWLH�YDQ�GH�HLODQGMHV
YDQ�/DQJHUKDQV��'LW�GHHO�YDQ�GH�DOYOHHVNOLHU�EHYDW�GH�LQVXOLQHSURGXFHUHQGH�FHOOHQ��'H
RSHUDWLHWHFKQLHN�RP�GH�HLODQGMHV�LQ�WH�EUHQJHQ�LV�UHODWLHI�HHQYRXGLJ��PDDU�GH�]XLYHULQJV�
SURFHGXUH�QD�LVRODWLH�XLW�GH�DOYOHHVNOLHU�HQ�GH�DIVWRWLQJ�YDQ�KHW�GRQRUPDWHULDDO�YRUPHQ�QRJ
SUREOHPHQ��2P�GH�NDQV�RS�DIVWRWLQJ�WH�YHUPLQGHUHQ�SUREHHUW�PHQ�GDQ�RRN�GH�HLODQGMHV
GXVGDQLJ�WH�RPKXOOHQ�PHW�HHQ�PHPEUDDQ�GDW�YRHGLQJVVWRIIHQ�HQ�LQVXOLQH�ZHO�GRRU�GH�SRULsQ
NXQQHQ��PDDU�FHOOHQ�YDQ�KHW�DIZHHUV\VWHHP�QLHW��$OV�GH]H�µHQFDSVXODWHG�FHOO¶�WHFKQRORJLH
YHUEHWHUG�ZRUGW��]RXGHQ�RRN�HLODQGMHV�YDQ�DQGHUH�GLHUVRRUWHQ��ELMYRRUEHHOG�YDUNHQV��LQ�GH
WRHNRPVW�JHWUDQVSODQWHHUG�NXQQHQ�ZRUGHQ��PLVVFKLHQ�RRLW�ZHO�]RQGHU�GDW�GH�SDWLsQW
DIZHHURQGHUGUXNNHQGH�PHGLFLMQHQ�KRHIW�WH�VOLNNHQ��1DDU�YHUZDFKWLQJ�GXXUW�KHW�HFKWHU�QRJ
PLQVWHQV����MDDU�YRRUGDW�GH]H�[HQRWHFKQRORJLH�DOJHPHHQ�WRHSDVEDDU�LV��'DDUELM�VSHHOW�RRN
QRJ�GH�DIZDFKWHQGH�KRXGLQJ�YDQ�GH�PDDWVFKDSSLM�WHQ�RS]LFKWH�YDQ�GH�DDQYDDUGEDDUKHLG�YDQ
GH]H�WHFKQRORJLH�

+HW�DDQWDO�SDWLsQWHQ�PHW�GLDEHWHV�PHOOLWXV�QHHPW�WRH�YDQ�FLUFD���������LQ�������ELMQD
���YDQ�GH�EHYRONLQJ��WRW�UXLP���������SDWLsQWHQ�LQ�������UHNHQLQJ�KRXGHQG�PHW�EHYRONLQJV�
JURHL�HQ�YHUJULM]LQJ��HQ�XLWJDDQGH�YDQ�HHQ�JHOLMNEOLMYHQGH�SUHYDOHQWLH��'H�JHJHYHQV�KLHUYRRU
]LMQ�RQWOHHQG�DDQ�KXLVDUWVHQUHJLVWUDWLHV�HQ�GH�&%6�EHYRONLQJVSURJQRVH�XLW�������%HKDOYH
GRRU�JURHL�HQ�YHUJULM]LQJ�YDQ�GH�EHYRONLQJ�]DO�KHW�DDQWDO�SDWLsQWHQ�ZDDUVFKLMQOLMN�QRJ�H[WUD
VWLMJHQ�DOV�JHYROJ�YDQ�D��GH�WRHQHPHQGH�LQFLGHQWLH�YDQ�W\SH���GLDEHWHV�PHOOLWXV��RRU]DNHQ�QLHW
EHNHQG���E��GH�WRHQHPHQGH�LQFLGHQWLH�YDQ�W\SH���GLDEHWHV�PHOOLWXV�GRRU�YHUDQGHULQJHQ�LQ
OHHIVWLMO��PLQGHU�EHZHJHQ��WRHQDPH�YDQ�RYHUJHZLFKW���HQ�F��KHW�HHUGHU�VWHOOHQ�YDQ�GH�GLDJQRVH
GLDEHWHV�PHOOLWXV�W\SH���LQ�GH�HHUVWH�OLMQ��5HNHQLQJ�KRXGHQG�PHW�GH]H�WUHQGV�LQ�GH�LQFLGHQWLH
NRPW�HHQ�YRRU]LFKWLJH�VFKDWWLQJ�YDQ�KHW�DDQWDO�SDWLsQWHQ�LQ������RS����������2RN�]DO
ZDDUVFKLMQOLMN�LQ�GH�WRHNRPVW�HHQ�JURWHU�SHUFHQWDJH�YDQ�GH�SDWLsQWHQ�DIKDQNHOLMN�]LMQ�YDQ
LQVXOLQH�GRRUGDW�HHQ�JURWHU�GHHO�YDQ�W\SH���SDWLsQWHQ�RYHUVWDSW�RS�LQVXOLQH��'H]H
RQWZLNNHOLQJHQ�KHEEHQ�IRUVH�JHYROJHQ�YRRU�KHW�JHEUXLN�YDQ�KXOSPLGGHOHQ�YRRU�]HOIFRQWUROH
HQ YRRU�LQVXOLQHWRHGLHQLQJ��,Q�GLW�UDSSRUW�LV�HHQ�VFKDWWLQJ�JHPDDNW�YDQ�KHW�WRHNRPVWLJ
JHEUXLN�HQ�GH�WRHNRPVWLJH�NRVWHQ�YDQ�GLDEHWHVKXOSPLGGHOHQ�ELM�HHQ�WRHNRPVWLJ�DDQWDO
SDWLsQWHQ�YDQ����������UHVSHFWLHYHOLMN���������ELM�HHQ�JHOLMNEOLMYHQG�JHPLGGHOG�JHEUXLN�YDQ
GH�GLYHUVH�KXOSPLGGHOHQ�HQ�JHOLMNEOLMYHQGH�NRVWHQ�SHU�W\SH�KXOSPLGGHO��7HQ�RS]LFKWH�YDQ�GH
JHVFKDWWH�NRVWHQ�YDQ�GLDEHWHVKXOSPLGGHOHQ�LQ������YDQ�ELMQD�����PLOMRHQ�JXOGHQ��H[FOXVLHI
HLJHQ�ELMGUDJHQ��QHPHQ�GH�NRVWHQ�WRH�WRW�����UHVSHFWLHYHOLMN�����PLOMRHQ�JXOGHQ��LQFOXVLHI
HLJHQ�ELMGUDJHQ���*H]LHQ�GH�YHOH�DDQQDPHQ�ELM�GH]H�EHUHNHQLQJHQ�DOV�JHYROJ�YDQ�GH
JHEUHNNLJH�LQIRUPDWLHYRRU]LHQLQJ�RYHU�KHW�JHEUXLN�YDQ�PHGLVFKH�KXOSPLGGHOHQ�LQ�KHW
DOJHPHHQ�HQ�GXV�RRN�YRRU�GLDEHWHVKXOSPLGGHOHQ��PRHWHQ�GH]H�VFKDWWLQJHQ�PHW�JURWH
YRRU]LFKWLJKHLG�ZRUGHQ�EH]LHQ��(HQ�YHUEHWHUGH�UHJLVWUDWLH�YDQ�KHW�KXOSPLGGHOHQJHEUXLN�RS
SDWLsQWQLYHDX�LV�GULQJHQG�JHZHQVW�

'H]H�EHUHNHQLQJHQ�YDQ�KHW�WRHNRPVWLJ�JHEUXLN�HQ�GH�NRVWHQ�YDQ�GH�µFRQYHQWLRQHOH¶
GLDEHWHVKXOSPLGGHOHQ�NXQQHQ�]LFK�YRRUWV�ZLM]LJHQ�LQGLHQ�HU�GRRUEUDNHQ�RSWUHGHQ�WHQ�DDQ]LHQ
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YDQ�SUHYHQWLH�RI�EHKDQGHOLQJ��,QGLHQ�KHW�YyyUNRPHQ�YDQ�HUQVWLJ�RYHUJHZLFKW�HQ�OLFKDPHOLMNH
LQDFWLYLWHLW�]RX�NXQQHQ�ZRUGHQ�WHUXJJHGURQJHQ��OHLGW�GDW�WRW�HHQ�GDOLQJ�LQ�GH�LQFLGHQWLH�YDQ
W\SH���GLDEHWHV�PHOOLWXV��(U�ZRUGHQ�RRN�JURWH�VWXGLHV�XLWJHYRHUG�QDDU�DQGHUH�YRUPHQ�YDQ
SUHYHQWLH��]RDOV�WRHGLHQLQJ�YDQ�QLFRWLQDPLGH�HQ�ODJH�GRVHV�LQVXOLQH���PDDU�GH�UHVXOWDWHQ
KLHUYDQ�]LMQ�QRJ�QLHW�EHNHQG�

'H�QLHXZHUH�HQ�GXXUGHUH�WHFKQRORJLHsQ�YRRU�JOXFRVHPHWLQJ�HQ�LQVXOLQHWRHGLHQLQJ
ZRUGHQ WKDQV�GRRU�HHQ�]HHU�EHSHUNW�GHHO�YDQ�GH�SDWLsQWHQ�JHEUXLNW�HQ�GUDJHQ�QLHW�ZH]HQOLMN
ELM�DDQ�GH�XLWJDYHQ�YRRU�GLDEHWHVKXOSPLGGHOHQ��,QGLHQ�GH]H�WHFKQRORJLHsQ���]RDOV�GH
JOXFRVHVHQVRU�HQ�GH�JHwPSODQWHHUGH�LQVXOLQHSRPS��RS�JURWH�UH��VFKDDO�ZRUGHQ�WRHJHSDVW
]XOOHQ�GH�NRVWHQ�YDQ�GLDEHWHVKXOSPLGGHOHQ�YHUGHU�WRHQHPHQ��+LHUGRRU�]XOOHQ�GH�NRVWHQ�YDQ
GH�FRQYHQWLRQHOH�GLDEHWHVKXOSPLGGHOHQ�ZHO�HQLJV]LQV�GDOHQ�

'XLGHOLMN�LV�LQ�LHGHU�JHYDO�GDW�GH�YHUZDFKWH�VWLMJLQJ�YDQ�KHW�DDQWDO�SDWLsQWHQ�QLHW
DOOHHQ�JURWH�JHYROJHQ�KHHIW�YRRU�KHW��JHQHHVPLGGHOHQ��HQ��KXOSPLGGHOHQJHEUXLN��PDDU�RRN
YRRU�GH�PHGLVFKH�EHJHOHLGLQJ�LQ�GH�WRHNRPVW��(HQ�WRHQDPH�LQ�GH�GLUHFWH�NRVWHQ�YDQ
GLDEHWHVKXOSPLGGHOHQ�NDQ�HFKWHU�RS�WHUPLMQ�EHODQJULMNH�JH]RQGKHLGVZLQVW�RSOHYHUHQ�
ZDDUGRRU�HHQ�JHULQJHU�EHURHS�JHGDDQ�ZRUGW�RS�RYHULJH�FDWHJRULHsQ�YDQ�]RUJ��=R�LV
DDQJHWRRQG�GDW�HHQ�JRHGH�]HOIUHJXODWLH�OHLGW�WRW�HHQ�YHUPLQGHULQJ�YDQ�ODQJHWHUPLMQ�
FRPSOLFDWLHV��]RDOV�QLHUIDOHQ��GLDEHWLVFKH�UHWLQRSDWKLH��EOLQGKHLG���GLDEHWLVFKH�QHXURSDWKLH
�DDQWDVWLQJ�YDQ�GH�]HQXZHQ��HQ�YDVFXODLUH�FRPSOLFDWLHV��EHURHUWH�HQ�KDUWLQIDUFW��
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��� ,QOHLGLQJ
'LDEHWHV�PHOOLWXV�LV�HHQ�FKURQLVFKH�DDQGRHQLQJ�ZDDUELM�GRRU�DIZH]LJKHLG�RI�RQYROGRHQGH
ZHUNLQJ�YDQ�LQVXOLQH�KHW�JOXFRVHJHKDOWH�LQ�KHW�EORHG�ERYHQ�QRUPDOH�ZDDUGHQ�VWLMJW��,QVXOLQH
ZRUGW LQ�KHW�OLFKDDP�JHPDDNW�LQ�VSHFLDOH�FHOOHQ��EqWDFHOOHQ��GLH�LQ�JURHSMHV��HLODQGMHV�YDQ
/DQJHUKDQV��LQ�GH�DOYOHHVNOLHU�OLJJHQ��(U�EHVWDDQ�WZHH�KRRIGW\SHQ�GLDEHWHV��W\SH���HQ�W\SH���

%LM�W\SH���GLDEHWHV�PDDNW�KHW�OLFKDDP�KHOHPDDO�JHHQ�RI�VOHFKWV�]HHU�ZHLQLJ�LQVXOLQH
GRRU�XLWYDO�RI�EHVFKDGLJLQJ�YDQ�GH�DOYOHHVNOLHU��+HW�LV�HHQ�DXWR�LPPXXQ]LHNWH�ZDDUELM�DIZHHU
WHJHQ�GH�HLJHQ�OLFKDDPVFHOOHQ�HHQ�URO�VSHHOW��7\SH���GLDEHWHV�PRHW�DOWLMG�PHW�LQVXOLQH�ZRUGHQ
EHKDQGHOG��'H]H�DDQGRHQLQJ�NDQ�LQ�DOOH�OHHIWLMGVNODVVHQ�RQWVWDDQ��PDDU�EHJLQW�PHHVWDO�YyyU
KHW�YHHUWLJVWH�OHYHQVMDDU��'H�PHHVW�YRRUNRPHQGH�YRUP�LV�W\SH����GLH�ZRUGW�YHURRU]DDNW�GRRU
HHQ YHUPLQGHUGH�ZHUNLQJ�YDQ�LQVXOLQH�HQ�RQYHUPRJHQ�YDQ�GH�HLODQGMHV�YDQ�/DQJHUKDQV�RP
DDQ GH�GDDUGRRU�YHUKRRJGH�YUDDJ�QDDU�LQVXOLQH�WH�YROGRHQ��7\SH���GLDEHWHV�ZRUGW�
DIKDQNHOLMN�YDQ�GH�HUQVW�YDQ�GH�DDQGRHQLQJ��EHKDQGHOG�PHW�OHHIUHJHOV��HHQ�YRHGLQJVDGYLHV�
WDEOHWWHQ�GLH�KHW�EORHGJOXFRVHJHKDOWH�YHUODJHQ�RI�PHW�LQVXOLQH��7\SH���GLDEHWHV�NRPW�PHHVWDO
QD�KHW���VWH�OHYHQVMDDU�YRRU�HQ�GH�NDQV�RS�KHW�RQWVWDDQ�QHHPW�VWHUN�WRH�PHW�GH�OHHIWLMG��6WRON�
������

2S�GH�ODQJHUH�WHUPLMQ�GUHLJW�YRRU�SDWLsQWHQ�KHW�RSWUHGHQ�YDQ�FRPSOLFDWLHV�DDQ�KHW
RRJ��GH�QLHUHQ��GH�YRHWHQ��KHW�KDUW�HQ�GH�EORHGYDWHQ��HQ�KHW�]HQXZVWHOVHO��(HQ�JRHG
JOXFRVHJHKDOWH��VWUHHIZDDUGH������PPRO�O��EHYRUGHUW�GH�NZDOLWHLW�YDQ�OHYHQ��YHUPLQGHUW�GH
NDQV�RS�FRPSOLFDWLHV�HQ�YHUWUDDJW�GH�YHUHUJHULQJ�YDQ�EHVWDDQGH�FRPSOLFDWLHV��'H�HIIHFWLYLWHLW
YDQ�GH�LQJHVWHOGH�EHKDQGHOLQJ�NDQ�ZRUGHQ�JHYROJG�GRRU�UHJHOPDWLJ�KHW�EORHGJOXFRVHJHKDOWH
WH�PHWHQ�

%LM�GH�EHKDQGHOLQJ�YDQ�PHW�QDPH�LQVXOLQH�DIKDQNHOLMNH�GLDEHWHVSDWLsQWHQ�ZRUGHQ
PHGLVFKH�KXOSPLGGHOHQ�JHEUXLNW��YRRU�WRHGLHQLQJ�YDQ�LQVXOLQH��HQ�YRRU�KHW�PHWHQ�YDQ�GH
JOXFRVHFRQFHQWUDWLHV�LQ�KHW�OLFKDDP��2S�GLW�JHELHG�KHEEHQ�GH�DIJHORSHQ�GHFHQQLD�GLYHUVH
RQWZLNNHOLQJHQ�SODDWVJHYRQGHQ��'H]H�KDGGHQ�SRVLWLHYH�JHYROJHQ�YRRU�]RZHO�GH�NZDOLWHLW�YDQ
OHYHQ�DOV�GH�EHKHHUVLQJ�YDQ�GH�EORHGJOXFRVHFRQFHQWUDWLHV�

1D�GH�RQWGHNNLQJ�YDQ�GH�LQVXOLQH�LQ������HQ�KHW�RS�GH�PDUNW�NRPHQ�YDQ�ODQJ�
ZHUNHQGH�LQVXOLQHV�LQ�GH�MDUHQ�YHHUWLJ�HQ�YLMIWLJ�ZHUGHQ�GH�PHHVWH�GLDEHWHVSDWLsQWHQ
EHKDQGHOG�PHW�ppQ�LQMHFWLH�SHU�GDJ��'LW�JDI�HFKWHU�JHHQ�RSWLPDOH�UHJXODWLH�YDQ�GH
JOXFRVHVSLHJHO��1D�GH�LQWURGXFWLH�YDQ�GH�EORHGJOXFRVHVWULS�LQ������ZHUG�YHHODO
RYHUJHVFKDNHOG�RS�PHHUGHUH�LQVXOLQH�LQMHFWLHV��NRUW�HQ��PLGGHO�ODQJZHUNHQG��SHU�GDJ�HQ�GLW
JDI�EHWHUH�EORHGJOXFRVHZDDUGHQ��'H]H�RQWZLNNHOLQJ�ZHUG�YHUVWHUNW�GRRU�GH�LQWURGXFWLH�YDQ
GH�LQVXOLQHSHQ�LQ�������ZDDUGRRU�KHW�PLQGHU�EHODVWHQG�ZHUG�PHHUGHUH�PDOHQ�SHU�GDJ�WH
LQMHFWHUHQ��6LQGV�GLH�WLMG�LV�GH�DFFHSWDWLH�YDQ�GH�LQWHQVLHYH�LQVXOLQHWKHUDSLH�GRRU�GH�SDWLsQWHQ
VWHUN�YHUEHWHUG��8INHV���������+HW�EHVFKLNEDDU�NRPHQ�YDQ�GH�EORHGJOXFRVHVWULS�HQ�GH
LQVXOLQHSHQ�OHLGGH�WRW�KHW�VWUHYHQ�QDDU�]R�QRUPDDO�PRJHOLMNH�EORHGJOXFRVHZDDUGHQ�HQ�HHQ�]R
QRUPDDO�PRJHOLMN�OHYHQ�

,Q�GLW�UDSSRUW�ZRUGW�PHW�QDPH�DDQGDFKW�EHVWHHG�DDQ�KXOSPLGGHOHQ�HQ�WHFKQRORJLHsQ
GLH�JHEUXLNW�ZRUGHQ�YRRU�GH�KDQGKDYLQJ�YDQ�HHQ�JRHGH�JOXFRVHFRQFHQWUDWLH��'LW�EHWUHIW
KXOSPLGGHOHQ�YRRU�KHW�QHPHQ�YDQ�HHQ��EORHG�PRQVWHU��DSSDUDWXXU�RP�KHW�JOXFRVHJHKDOWH�WH
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PHWHQ�HQ�YHUVFKLOOHQGH�PDQLHUHQ�RP�LQVXOLQH�WRH�WH�GLHQHQ��LQFOXVLHI�WUDQVSODQWDWLH���'H�VWDQG
YDQ�]DNHQ�LQ�GHFHPEHU������ZRUGW�ZHHUJHJHYHQ��,Q�KRRIGVWXN���ZRUGHQ�GH�RQWZLNNHOLQJHQ
JHGXUHQGH�GH�DIJHORSHQ�GHFHQQLD�EHVSURNHQ��HQ�LQ�KRRIGVWXN���NRPHQ�GH�RQWZLNNHOLQJHQ�DDQ
ERG�GLH�QRJ�LQ�RQGHU]RHNVIDVH�YHUNHUHQ�HQ�ZRUGHQ�GH�YHUZDFKWLQJHQ�YRRU�GH�NRPHQGH���
MDDU�XLWJHVSURNHQ��2RN�GH�WRHNRPVWYHUZDFKWLQJHQ�XLW�KHW�YHUOHGHQ�]LMQ�JHsYDOXHHUG��,Q�GH
KRRIGVWXNNHQ���HQ���NRPHQ�GH�FRQVHTXHQWLHV�YRRU�GH�JH]RQGKHLGVWRHVWDQG�HQ�YRRU�GH�]RUJ
DDQ ERG��YRRU�UHVSHFWLHYHOLMN�GH�KXLGLJH�VLWXDWLH��HQ�YRRU�GH�WRHNRPVW��,Q�KRRIGVWXN��
WHQVORWWH�VWDDQ�GH�FRQFOXVLHV�
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��� 0HGLVFK�WHFKQRORJLVFKH�RQWZLNNHOLQJHQ�JHGXUHQGH
GH�DIJHORSHQ�GHFHQQLD
���� *OXFRVHPHWLQJ
%ORHGJOXFRVHWHVWVWULSV�HQ�PHWHUV,Q�GH�MDUHQ�]HYHQWLJ�NZDP�HU�DSSDUDWXXU�RS�GH�PDUNW�ZDDUPHH�LQ�NRUWH�WLMG�EORHGJOXFRVH�
FRQFHQWUDWLHV�NRQGHQ�ZRUGHQ�EHSDDOG��(FKWHU��GH�PHWHUV�ZDUHQ�JURRW��]ZDDU�HQ�GXXU�HQ
ZHUGHQ DOOHHQ�LQ�]LHNHQKXL]HQ�JHEUXLNW��,Q������ZHUG�GH�GLUHFW�DIOHHVEDUH�EORHGJOXFRVH�
WHVWVWULS�JHwQWURGXFHHUG��'LW�EHWHNHQGH�GDW�GH�SDWLsQWHQ�]HOI�KXQ�EORHGJOXFRVHVSLHJHOV�JLQJHQ
PHWHQ��%ORHGJOXFRVHPHWLQJ�JHEHXUW�GRRU�KHW�DDQEUHQJHQ�YDQ�HHQ�NOHLQH�GUXSSHO�EORHG
�YHUNUHJHQ�GRRU�ELMYRRUEHHOG�HHQ�YLQJHUSULN��RS�HHQ�WHVWVWURRNMH��+HW�UHVXOWDDW��HHQ
YHUNOHXULQJ�YDQ�KHW�WHVWYHOG��ZHUG�YLVXHHO�YHUJHOHNHQ�PHW�HHQ�NOHXUHQNDDUW��7RW�YRRU�HHQ�MDDU
RI�]HYHQ�ZHUG�YRRUQDPHOLMN�GLW�VRRUW�VWULSV�WRHJHSDVW��'H]H�]LMQ�QRJ�VWHHGV�YHUNULMJEDDU
�'LDEHWHVYHUHQLJLQJ�1HGHUODQG������D���7HJHQZRRUGLJ�ZRUGHQ�YRRUQDPHOLMN�WHVWVWULSV
JHEUXLNW�GLH�PHW�EHKXOS�YDQ�HHQ�HOHNWURQLVFKH�PHWHU�ZRUGHQ�DIJHOH]HQ��'H�PHWLQJ�LV�PHHVWDO
JHEDVHHUG�RS�UHIOHFWLHIRWRPHWULH�RI�FRQGXFWLYLWHLWVPHWLQJ��,Q�EHLGH�JHYDOOHQ�YLQGW�HU�HHQ
HQ]\PDWLVFKH�UHDFWLH�SODDWV�ZDDUYDQ�KHW�UHVXOWDDW�LQ�KHW�HHUVWH�JHYDO�IRWRPHWULVFK��GRRU
YHUNOHXULQJ��HQ�LQ�KHW�WZHHGH�JHYDO�HOHNWURQLVFK�ZRUGW�JHPHWHQ��2S�GH�WHVWVWULS�EHYLQGW�]LFK
HHQ NOHLQH�HOHNWURGH�RI�VHQVRU��2S�KHW�HQH�XLWHLQGH�YDQ�GH�WHVWVWULS�ZRUGW�HHQ�EORHGGUXSSHO
DDQJHEUDFKW��KHW�DQGHUH�XLWHLQGH�ZRUGW�LQ�GH�PHWHU�JHVWRNHQ��'H�PHWHU�OHHVW�GH�ZDDUGH�GLUHFW
DI��'H�YRRUGHOHQ�YDQ�GH]H�JOXFRVHPHWHUV�]LMQ�HHQ�JURWHUH�QDXZNHXULJKHLG�HQ�KHW�IHLW�GDW�KHW
WHVWYODN�QLHW�PHHU�LQ�GH�PHWHU�KRHIW�WH�ZRUGHQ�JHVWRNHQ�ZDDUGRRU�GH]H�QLHW�PHHU�EHYXLOG
UDDNW�PHW�EORHG��(HQ�DDQWDO�PHUNHQ�EORHGJOXFRVHPHWHUV�ELHGW�RRN�GH�PRJHOLMNKHLG�RP�HHQ
YLVXHOH�FRQWUROH�YDQ�GH�XLWVODJ�XLW�WH�YRHUHQ��YHUNOHXULQJ�YDQ�KHW�WHVWVWULSMH�FRQWUROHUHQ�PHW
HHQ NOHXUHQNDDUW���9HHO�PHWHUV�EHYDWWHQ�WHJHQZRRUGLJ�VRIWZDUH�ZDDUPHH�GH�PHHWUHVXOWDWHQ
NXQQHQ�ZRUGHQ�RSJHVODJHQ�YRRU�HHQ�ODWHUH�DQDO\VH��ELMYRRUEHHOG�GRRU�GH�DUWV��6RIWZDUH
JHNRSSHOG�DDQ�JOXFRVHPHWHUV��ZDDUPHH�QDDVW�JOXFRVHZDDUGHQ�RRN�JHJHYHQV�RYHU�PDDOWLMGHQ�
I\VLHNH�LQVSDQQLQJ�HQ�LQVXOLQHGRVHULQJ�NXQQHQ�ZRUGHQ�RSJHVODJHQ�OLMNW�YRRUDO�QXWWLJ�WLMGHQV
NOLQLVFKH�VWXGLHV�RI�ELM�GH�HGXFDWLH�YDQ�SDWLsQWHQ��-HDQGLGLHU�	�%RLYLQ���������0HW�QDPH�GH
SDWLsQW�GLH�RS�JHOHLGH�YDQ�]LMQ�EORHGJOXFRVHVSLHJHO�]HOI�]LMQ�LQVXOLQHEHKRHIWH�YDVWVWHOW��GH
µ]HOIUHJXOHUHQGH�GLDEHHW¶��PDDNW�GDJHOLMNV�JHEUXLN�YDQ�WHVWPDWHULDDO��+LHUGRRU�LV�HHQ
IOH[LEHOHUH�OHHIZLM]H�PRJHOLMN��1LHW�]HOIUHJXOHUHQGH�SDWLsQWHQ��PHW�HHQ�YDVW�GRVHULQJVVFKHPD
YRRU�LQVXOLQH��HQ�GLHJHQHQ�GLH�JHHQ�LQVXOLQH�JHEUXLNHQ�]XOOHQ�RYHU�KHW�DOJHPHHQ�PLQGHU�YDDN
KHW�EORHGJOXFRVHJHKDOWH�PHWHQ��0HGH�QDDU�DDQOHLGLQJ�YDQ�WZHH�JURWH�VWXGLHV��]LH�KRRIGVWXN
���]LMQ�HFKWHU�VWHHGV�PHHU�GHVNXQGLJHQ�YDQ�PHQLQJ�GDW��GDJHOLMNVH��]HOIFRQWUROH�RRN�YRRU
GH]H�GLDEHWHQ�DDQ�WH�UDGHQ�LV��'H�OHYHQVGXXU�YDQ�HHQ�JOXFRVHPHWHU�LV�RQJHYHHU�����
EHSDOLQJHQ��$IKDQNHOLMN�YDQ�KHW�DDQWDO�WHVWHQ�SHU�GDJ�JDDW�GH�PHWHU�����MDDU�PHH��'H�SDWLsQW
PRHW HHQ�PHWHU�HON�MDDU�ODWHQ�FRQWUROHUHQ�HQ�LMNHQ��%LM�HON�GRRVMH�WHVWVWULSV�YDQ��������VWXNV
KRRUW�HHQ�DQGHUH�NDOLEUDWLHVWULS��GH�PHWHU�PRHW�GXV�VWHHGV�RSQLHXZ�JHNDOLEUHHUG�ZRUGHQ�GRRU
GH�SDWLsQW��2RN�]LMQ�GH�WHVWVWULSV�YDQ�HHQ�IDEULNDQW�JHERQGHQ�DDQ�HHQ�EORHGJOXFRVHPHWHU�YDQ
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GH]HOIGH�IDEULNDQW��%DDUVPD�	�3DDSH���������(U�]LMQ�PRPHQWHHO�LQ�1HGHUODQG�]R¶Q�YLMIWLHQ
YHUVFKLOOHQGH�EORHGJOXFRVHPHWHUV��PHW�HON�KXQ�HLJHQ�WHVWVWULSV��RS�GH�PDUNW��7RW�QX�WRH
ZRUGHQ QRJ�VWHHGV�NOHLQH�YHUEHWHULQJHQ�LQ�GH�PHWHUV�DDQJHEUDFKW��'H�SURGXFWLH�YDQ
JHQHULHNH��PHUNOR]H��WHVWVWULSV�LV�GDDUGRRU�QLHW�JRHG�PRJHOLMN��9HUGHU�LV�HU�QRJ�HHQ
K\SRDODUP�YHUNULMJEDDU��HHQ�VHQVRU�RS�GH�KXLG�UHJLVWUHHUW�RYHUPDWLJH�WUDQVSLUDWLH��HHQ
V\PSWRRP�YDQ�HHQ�WH�ODJH�EORHGJOXFRVHZDDUGH��ZDDUQD�GH�JHEUXLNHU�ZRUGW�JHZDDUVFKXZG
GRRU�HHQ�JHOXLGVVLJQDDO�HQ�HHQ�URRG�OLFKWMH��+HW�LV�GXXU��ZHLQLJ�VSHFLILHN�HQ�ZRUGW�QDXZHOLMNV
JHEUXLNW��:LOOHPV�HW�DO���������

1HGHUODQG�LV�KHW�HQLJH�ODQG�LQ�(XURSD�ZDDU�NZDOLWHLWVULFKWOLMQHQ�YRRU�EORHG�
JOXFRVHPHWHUV�]LMQ�RSJHVWHOG��6LQGV������ZRUGHQ�EORHGJOXFRVHPHWHUV�ELM�712�LQ�/HLGHQ
JHWHVW��%LM�EORHGJOXFRVHPHWHUV�LV�GH�NZDOLWHLW�YDQ�GH�PHWLQJ�QLHW�DOOHHQ�DIKDQNHOLMN�YDQ�GH
QDXZNHXULJKHLG�YDQ�GH�PHWHU��PDDU�RRN�YDQ�GH�PHQV�PDFKLQH�LQWHUDFWLH��ZDDUELM�GH
EHGLHQLQJ�GRRU�GH�JHEUXLNHU�HHQ�JURWH�URO�VSHHOW��712�WHVW�GDQ�RRN�PHW�QDPH�GH
JHEUXLNVYULHQGHOLMNKHLG��GH�UREXXVWKHLG��ELMYRRUEHHOG�KHW�WHPSHUDWXXUEHUHLN�ZDDUELQQHQ�GH
PHWHU�JRHG�IXQFWLRQHHUW��HQ�GH�RSJHJHYHQ�OHYHQVGXXU��9DQDI�MXQL������]XOOHQ�EORHGJOXFRVH�
PHWHUV�RRN�YRRU]LHQ�ZRUGHQ�YDQ�HHQ�&(�PDUNHULQJ�RS�JURQG�YDQ�GH�(XURSHVH�ULFKWOLMQ�YRRU
,Q�9LWUR�'LDJQRVWLFD��+HW�&(�PHUN�LV�HHQ�NHXUPHUN�YRRU�PHGLVFKH�KXOSPLGGHOHQ�ZDDUPHH
WRHJDQJ�WRW�GH�(XURSHVH�PDUNW�ZRUGW�YHUNUHJHQ��+LHUELM�ZRUGHQ�YRRUDO�GH�YHLOLJKHLGV�
DVSHFWHQ YRRU�GH�SDWLsQW�EHRRUGHHOG��(HQ�VSHFLILHNH�,62�QRUP�YRRU�JOXFRVHPHWHUV�LV�LQ
YRRUEHUHLGLQJ��712�FHUWLILFHULQJ�HQ�&(�PDUNHULQJ�]XOOHQ�QDDVW�HONDDU�EOLMYHQ�EHVWDDQ��(*�
������%DDUVPD�	�3DDSH��������:HUNJURHS�*HQHHV��HQ�+XOSPLGGHOHQ�1HGHUODQGVH�'LDEHWHV
)HGHUDWLH��������
�
7HNVWEORN������0HHU�GLYHUVLWHLW�LQ�PHWLQJ�JOXFRVHFRQFHQWUDWLHV

(U�RQWVWDDW�VWHHGV�PHHU�GLYHUVLWHLW�LQ�GH�PDQLHUHQ�ZDDURS�JOXFRVHFRQFHQWUDWLHV�ZRUGHQ�JHPHWHQ��'H�PHHVWH
EORHGJOXFRVHPHWHUV�YRRU�WKXLVJHEUXLN�]LMQ�JHVFKLNW�YRRU�YROEORHG�YHUNUHJHQ�XLW�HHQ�KDDUYDDWMH��YLQJHUSULN��
WHUZLMO�LQ�GH�PHHVWH�]LHNHQKXL]HQ�HHQ�EHSDOLQJ�ZRUGW�JHGDDQ�LQ�SODVPD��0HW�GH�WRHNRPVWLJH�PRJHOLMNKHGHQ�RP
RRN�LQ�DQGHUH�YORHLVWRIIHQ�ZHHIVHOV�WH�PHWHQ�ZRUGW�GH�VLWXDWLH�ZHOOLFKW�QRJ�FRPSOH[HU��=RUJYHUOHQHUV�PRHWHQ�GH
PHHWUHVXOWDWHQ�RS�KXQ�ZDDUGH�NXQQHQ�EHRRUGHOHQ�RP�YHUDQWZRRUGH�WKHUDSLH�WH�NXQQHQ�LQVWHOOHQ�RI�DGYLVHUHQ�
'H�RQGHUOLQJH�YHUJHOLMNEDDUKHLG�YDQ�GH�YHUNUHJHQ�ZDDUGHQ�LV�RRN�YDQ�EHODQJ�DOV�JHJHYHQV��GLH�PHW
YHUVFKLOOHQGH�WHFKQLHNHQ�]LMQ�YHUNUHJHQ��YRRU�RQGHU]RHN�ZRUGHQ�JHEUXLNW��+HODDV�LV�ELM�KHW�RSVWHOOHQ�YDQ�HHQ
LQWHUQDWLRQDOH�QRUP�YRRU�JOXFRVHPHWHUV�JHHQ�RYHUHHQVWHPPLQJ�EHUHLNW�RYHU�HHQ�XQLIRUPH�NDOLEUDWLHPHWKRGH
�SHUV��FRPP��712��

8ULQHWHVWVWULSV'H�DDQZH]LJKHLG�YDQ�JOXFRVH�RI�NHWRQHQ�LQ�GH�XULQH�ZLMVW�RS�HHQ�RQWUHJHOGH�GLDEHWHV��9DQDI
GH�MDUHQ�GHUWLJ�ZDUHQ�XULQHWHVWVWULSV�EHVFKLNEDDU�HQ�GH]H�ERGHQ�GH�HQLJH�PRJHOLMNKHLG�WRW
]HOIFRQWUROH�YRRU�GH�GLDEHWHVSDWLsQW��'H�XULQHWHVWVWULSV�ZRUGHQ�WHJHQZRRUGLJ�QDXZHOLMNV
PHHU JHEUXLNW�GRRU�GH�SDWLsQW�RPGDW�HU�HHQ�EHWHU�DOWHUQDWLHI�LV��EORHGJOXFRVHPHWLQJ�
8ULQHJOXFRVHFRQFHQWUDWLHV�]LMQ�JHHQ�JRHGH�DIVSLHJHOLQJ�YDQ�EORHGJOXFRVHZDDUGHQ�
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%ORHGJOXFRVHZDDUGHQ�JHYHQ�DFWXHOHUH�HQ�QDXZNHXULJHUH�LQIRUPDWLH��%RYHQGLHQ
ZDDUVFKXZHQ�XULQHWHVWVWULSV�QLHW�WHJHQ�HHQ�WH�ODDJ�EORHGJOXFRVHJHKDOWH�
%ORHGDIQDPH�DSSDUDWXXU9URHJHU�ZHUG�JHEUXLN�JHPDDNW�YDQ�VWHULHOH�ODQFHWWHQ��'H]H�]LMQ�QRJ�VWHHGV�EHVFKLNEDDU�
7HJHQZRRUGLJ�ZRUGHQ�ODQFHWSHQQHQ�JHEUXLNW��+HW�VWHULHOH�ODQFHW�ZRUGW�LQ�GH�SHQ�JHSODDWVW�
GH�SHQ�ZRUGW�RS�GH�YLQJHU�JH]HW�HQ�PHW�HHQ�YHHUPHFKDQLVPH�ZRUGW�GH�ODQFHW�LQ�GH�YLQJHU
JHVWRNHQ��%LM�GH�PHHVWH�SULNDSSDUDWHQ�LV�GH�SULNGLHSWH�LQVWHOEDDU��2RN�LV�HU�HHQ�DSSDUDDWMH�LQ
GH�KDQGHO��YRRU]LHQ�YDQ�)'$�JRHGNHXULQJ�HQ�HHQ�&(�PDUNHULQJ��GDW�PHW�EHKXOS�YDQ�HHQ
ODVHUVWUDDO�HHQ�NOHLQH�KRHYHHOKHLG�EORHG�YHUNULMJW��+HW�LV�QLHW�GXLGHOLMN�RI�KHW�RRN�LQ
1HGHUODQG�YHUNULMJEDDU�LV�HQ�JHEUXLNW�ZRUGW�

���� ,QVXOLQHWRHGLHQLQJ
,QVXOLQHVSXLWHQ9RRU�KHW�LQMHFWHUHQ�YDQ�LQVXOLQH�ZHUG�WRW�GH�MDUHQ�]HYHQWLJ�JHEUXLN�JHPDDNW�YDQ�JOD]HQ
VSXLWHQ�GLH�HHQV�SHU�ZHHN�PRHVWHQ�ZRUGHQ�XLWJHNRRNW��'H�QDDOGHQ�ZDUHQ�GLN�HQ�ZHUGHQ�QD
YHUORRS�YDQ�WLMG�ERW��,Q�GH�MDUHQ�]HYHQWLJ�ZHUGHQ�NXQVWVWRI�ZHJZHUSLQVXOLQHVSXLWHQ�LQJHYRHUG
PHW NRUWHUH��GXQQHUH��ZHJZHUSQDDOGHQ��'LDEHWHVYHUHQLJLQJ�1HGHUODQG������D���0RPHQWHHO
JHEUXLNW�QDDU�VFKDWWLQJ�QRJ�VOHFKWV����YDQ�GH�LQVXOLQHJHEUXLNHQGH�GLDEHWHVSDWLsQWHQ�HHQ
LQMHFWLHVSXLW�RP�LQVXOLQH�WRH�WH�GLHQHQ��%HSDDOGH�VRRUWHQ�LQVXOLQH��]LQNLQVXOLQH��NXQQHQ
DOOHHQ�PHW�HHQ�LQMHFWLHVSXLW�ZRUGHQ�WRHJHGLHQG��+HUPHGLFR��������5XWWHQ�HW�DO���������
,QVXOLQHSHQQHQ,Q�����������ZHUGHQ�LQ�1HGHUODQG�GH�HHUVWH�LQVXOLQHSHQQHQ�RS�GH�PDUNW�JHEUDFKW��'H]H
ZDUHQ JHEUXLNVNODDU��JHPDNNHOLMN�PHH�WH�QHPHQ�HQ�NRQGHQ�VQHO�HQ�RQRSYDOOHQG�WRHJHSDVW
ZRUGHQ� =LM�GRVHHUGHQ�GH�LQVXOLQH�QDXZNHXULJHU�GDQ�GH�YURHJHUH�VSXLWHQ�HQ�KDGGHQ�HHQ
GXQQHUH�QDDOG�ZDDUGRRU�GH�LQMHFWLH�PLQGHU�SLMQOLMN�ZDV��'H�LQVXOLQHSHQ�ZHUG�]HHU�VXFFHVYRO
HQ GH�WUDGLWLRQHOH�LQMHFWLHVSXLW�UDDNWH�RS�GH�DFKWHUJURQG��,Q������JHEUXLNWH�UHHGV�PHHU�GDQ
����YDQ�GH�1HGHUODQGVH�LQVXOLQHJHEUXLNHUV�HHQ�SHQ��HQ�LQ������LV�GLW�JHWDO�RSJHORSHQ�WRW
FLUFD �����+HUPHGLFR��������'LDEHWHVYHUHQLJLQJ�1HGHUODQG������D���,Q�GH�96�]LMQ
LQVXOLQHSHQQHQ�YHHO�PLQGHU�SRSXODLU�GDQ�LQ�(XURSD��%RQQH\���������(U�]LMQ�WZHH�VRRUWHQ
SHQQHQ��GH�QDYXOEDUH�GXXU]DPH�SHQ�PHW�ORVVH�YRRUJHYXOGH�LQVXOLQH�SDWURQHQ�HQ�GH
YRRUJHYXOGH�ZHJZHUSSHQ��'H�ZHJZHUSSHQ�LV�DOV�JHKHHO�HHQ�JHQHHVPLGGHO�HQ�YDOW�RQGHU�KHW
*HQHHVPLGGHOHQ�9HUJRHGLQJV�6\VWHHP��'H�QDYXOEDUH�SHQ��H[FOXVLHI�GH�YRRUJHYXOGH
DPSXOOHQ��LV�HFKWHU�HHQ�KXOSPLGGHO�HQ�YDOW�RQGHU�GH�5HJHOLQJ�+XOSPLGGHOHQ�µ����]LH
KRRIGVWXN�����2YHU�KHW�DOJHPHHQ�]LMQ�NLQGHUHQ�YDQDI�GH�OHHIWLMG�YDQ�DFKW�MDDU�LQ�VWDDW�RQGHU
EHJHOHLGLQJ�PHW�GH�SHQ�WH�VSXLWHQ��9RRU�NLQGHUHQ�]LMQ�NOHLQHUH�HQ�GXQQHUH�QDDOGHQ
RQWZLNNHOG��GLH�QX�RRN�GRRU�YROZDVVHQ�ZRUGHQ�JHEUXLNW��$QRQLHP������E���2PGDW�KHW�PHW
GH�SHQ�PLQGHU�EHODVWHQG�LV�RP�PHHUGHUH�PDOHQ�SHU�GDJ�LQVXOLQH�WRH�WH�GLHQHQ��NDQ�HHQ
JHOLMNPDWLJHU�JOXFRVHVSLHJHO�ZRUGHQ�EHUHLNW��%RYHQGLHQ�NDQ�PHQ�LQ�JHYDO�YDQ�HHQ�H[WUD
PDDOWLMG�RI�HHQ�JURWH�LQVSDQQLQJ�]HOI�GH�LQVXOLQHGRVHULQJ�DDQSDVVHQ��+LHUYRRU�LV�HHQ�JRHGH
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HGXFDWLH�YDQ�GH�SDWLsQW�HFKWHU�ZHO�HHQ�YRRUZDDUGH��9RRU�VRPPLJH�LQVXOLQHSHQQHQ�]LMQ
VSHFLDOH RS]HWVWXNMHV�YHUNULMJEDDU�ZDDUGRRU�GH�QDDOG�QLHW�WH�]LHQ�LV��'LW�LV�YRRU�EHODQJ�YRRU
NLQGHUHQ�PHW�QDDOGDQJVW��2RN�PHQVHQ�GLH�ODVW�KHEEHQ�YDQ�UHXPD�RI�WULOOHQGH�KDQGHQ
JHEUXLNHQ�]R¶Q�RS]HWVWXNMH�ZHO�RPGDW�GH�SHQ�KLHUGRRU�GLNNHU�ZRUGW�HQ�GH�JULS�EHWHU�ZRUGW�
2RN�]LMQ�HU�µDXWR�LQMHFWRUHQ¶�ZDDUGRRU�GH�SULNEHZHJLQJ�QLHW�GRRU�GH�SDWLsQW�]HOI�JHPDDNW
KRHIW�WH�ZRUGHQ��PDDU�ZDDUELM�GRRU�HHQ�GUXN�RS�HHQ�NQRS�GH�QDDOG�LQ�GH�KXLG�JHODQFHHUG
ZRUGW��6RPPLJH�SDWLsQWHQ�HUYDUHQ�GLW�DOV�SUHWWLJHU�GDQ�]HOI�VSXLWHQ��'H�QLHXZHUH�VRRUWHQ
LQVXOLQHV�]LMQ�EHVWHPG�YRRU�JHEUXLN�LQ�HHQ�EHSDDOG�PHUN�LQVXOLQHSHQ��%DDUVPD�	�3DDSH�
�������2RN�GH�LQVXOLQHSHQQHQ�ZRUGHQ�VWHHGV�JHDYDQFHHUGHU��,QPLGGHOV�]LMQ�SHQQHQ�RS�GH
PDUNW GLH�YRRU]LHQ�]LMQ�YDQ�VRIWZDUH��GLH�ELMYRRUEHHOG�GH�ODDWVW�WRHJHGLHQGH�GRVLV�HQ�KHW
WRHGLHQLQJVWLMGVWLS�DDQJHHIW��9DQDI������ZRUGW�GH�NZDOLWHLW�YDQ�LQVXOLQHSHQQHQ�JHWRHWVW�DDQ
NZDOLWHLWVULFKWOLMQHQ�YDQ�712��2S�EDVLV�YDQ�GH�(XURSHVH�ULFKWOLMQ�0HGLVFKH�+XOSPLGGHOHQ
]LMQ�GH�LQVXOLQHSHQQHQ�YRRU]LHQ�YDQ�HHQ�&(�PDUNHULQJ��(*���������(HQ�LQWHUQDWLRQDOH�QRUP
YRRU�LQVXOLQHSHQQHQ��SDWURQHQ�HQ�QDDOGHQ�LV�ELMQD�JHUHHG�
1DDOGOR]H�LQMHFWLHV\VWHPHQ,Q������ZHUGHQ�DO�GH�HHUVWH�DUWLNHOHQ�URQGRP�QDDOGOR]H�WRHGLHQLQJVV\VWHPHQ�JHSXEOLFHHUG�
HQ YDQDI�GLH�WLMG�ZRUGHQ�]H�RRN�LQ�]HHU�EHSHUNWH�PDWH�JHEUXLNW��+RXW]DJHUV�HW�DO���������
'H]H�V\VWHPHQ�ZRUGHQ�RRN�ZHO�MHW�LQMHFWRUHQ�JHQRHPG��HQ�VSXLWHQ�RQGHU�KRJH�GUXN�HHQ�ILMQH
VWUDDO�LQVXOLQH�GRRU�GH�KXLG�KHHQ��(U�]LMQ�PRPHQWHHO�YHUVFKLOOHQGH�V\VWHPHQ�RS�GH�PDUNW�
KHW]LM�ZHUNHQG�RS�YHHUNUDFKW�HQ�JHVFKLNW�YRRU�KHUJHEUXLN��RI�PHW�JDVSDWURQHQ�HQ�EHVWHPG
YRRU�ppQPDOLJ�JHEUXLN��%RQQH\��������
,QVXOLQHSRPS(U�EHVWDDQ�XLWZHQGLJH�HQ�LPSODQWHHUEDUH�SRPSHQ�YRRU�&RQWLQXH�6XEFXWDQH�,QVXOLQH�,QIXVLH
�&6,,���&6,,�LV�LQ������LQ�1HGHUODQG�JHwQWURGXFHHUG��PDDU�KHW�JHEUXLN�NZDP�SDV�RS�JDQJ�QD
GH�LQWURGXFWLH�YDQ�GH�EORHGJOXFRVHVWULS�LQ�������1D�GH�LQWURGXFWLH�YDQ�GH�HHUVWH�VQHO��HQ
NRUWZHUNHQGH�LQVXOLQH��GLH�ELM�XLWVWHN�JHVFKLNW�EOHHN�WH�]LMQ�YRRU�JHEUXLN�LQ�HHQ�LQVXOLQHSRPS�
UDDNWH�&6,,�LQ�HHQ�VWURRPYHUVQHOOLQJ��3RPSMHV�YRRU�&6,,�]LMQ�GH�DIJHORSHQ�MDUHQ�YHUNOHLQG�HQ
WHFKQLVFK�YHUYROPDDNW��'H�KXLGLJH�SRPSHQ�KHEEHQ�GH�DIPHWLQJ�YDQ�HHQ�GLNNH�FUHGLWFDUG�HQ
ZRUGHQ RS�KHW�OLFKDDP�JHGUDJHQ��ELMYRRUEHHOG�LQ�HHQ�EURHN]DN��E�K��RI�DDQ�GH�FHLQWXXU���(U
ZRUGW QRUPDDO�JHVSURNHQ�HHQ�YDVWJHVWHOGH�KRHYHHOKHLG�LQVXOLQH�SHU�XXU�DIJHJHYHQ�DDQ�KHW
OLFKDDP��GH�EDVDOH�GRVLV��'DDUELM�ZRUGW�HU�YRRU�LHGHUH�PDDOWLMG�HHQ�H[WUD�GRVLV�DIJHJHYHQ��+HW
LV�HFKWHU�PRJHOLMN�RP�GH�GRVHULQJ�DDQ�WH�SDVVHQ�DDQ�GH�RPVWDQGLJKHGHQ�]RDOV�HHQ�XLWJHVWHOGH
PDDOWLMG��ODQJH�GLQHUV��OLFKDPHOLMNH�DFWLYLWHLW��SHULRGHV�YDQ�GH�PHQVWUXDWLHF\FOXV��]LHNWH�
JHEUXLN�YDQ�JHQHHVPLGGHOHQ�RI�DOFRKRO��HQ�VWUHVVSHULRGHV��'H�LQVXOLQH�ZRUGW�WRHJHGLHQG�YLD
HHQ LQIXXVVHW��HHQ�VODQJHWMH�PHW�DDQ�GH�HQH�NDQW�HHQ�DDQVOXLWLQJ�YRRU�GH�SRPS�HQ�DDQ�GH
DQGHUH NDQW�HHQ�QDDOG�RI�HHQ�WHIORQ�NDWKHWHU�GLH�GRRU�GH�KXLG�KHHQ�LQ�GH�EXLN�ZRUGW
LQJHEUDFKW�HQ�����GDJHQ�NDQ�EOLMYHQ�]LWWHQ��'H�QDDOG�PRHW�GXV�WHONHQV�RSQLHXZ�GRRU�GH
SDWLsQW�LQJHEUDFKW�ZRUGHQ��%RQQH\��������+RRJPD�HW�DO���������'LDEHWHVYHUHQLJLQJ
1HGHUODQG������D���3RPSHQ�ZHUNHQ�WRW�QX�WRH�LQ�HHQ�µRSHQ�ORRS¶�V\VWHHP��'LW�EHWHNHQW�GDW
GH�LQVXOLQH�DIJLIWH�GRRU�GH�SDWLsQW�ZRUGW�EHSDDOG�DDQ�GH�KDQG�YDQ�UHJHOPDWLJH�EORHG�
OXFRVHPHWLQJHQ��'H�LQVXOLQHSRPS�ZRUGW�YRRUQDPHOLMN�WRHJHSDVW�ELM�SDWLsQWHQ�ZDDUELM�KHW�QLHW
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OXNW�PHW�EHKXOS�YDQ�LQWHQVLHYH�LQVXOLQHWKHUDSLH�HQ�]HOIFRQWUROH�GH�EORHGJOXFRVHZDDUGHQ
WXVVHQ���HQ����PPRO�O�WH�KRXGHQ�HQ�]ZDQJHUH�GLDEHWHVSDWLsQWHQ��+HW�LPSODQWHUHQ�YDQ�SRPSHQ
LQ�GH�EXLNZDQG�LV�HHQ�UHODWLHI�QLHXZH�RQWZLNNHOLQJ�HQ�ZRUGW�LQ�1HGHUODQG�VLQGV�����
WRHJHSDVW��(U�LV�ppQ�PHUN�ZDDUYDQ�JHUDQGRPLVHHUGH�NOLQLVFKH�VWXGLHV�]LMQ�DIJHURQG�HQ
ZDDUDDQ�HHQ�&(�PHUN�LV�YHUOHHQG��'H�EHWUHIIHQGH�LPSODQWHHUEDUH�SRPS�KHHIW�HHQ�GLDPHWHU
YDQ�����FP��'H�WRHGLHQLQJ�YDQ�LQVXOLQH�JHEHXUW�LQWUDSHULWRQHDDO��ELQQHQ�KHW�EXLNYOLHV���'H
SRPS�EHYDW�YRRU�PD[LPDDO�GULH�PDDQGHQ�LQVXOLQH�HQ�ZRUGW�JHYXOG�GRRU�HHQ�QDDOG��GRRU�GH
KXLG��LQ�GH�YXOSRRUW�WH�VWHNHQ��+HW�YXOOHQ�JHEHXUW�SROLNOLQLVFK��RQGHU�DVHSWLVFKH�RPVWDQGLJ�
KHGHQ��'H�SRPS�ZRUGW�EHGLHQG�PHW�EHKXOS�YDQ�HHQ�GUDDGOR]H�DIVWDQGVEHGLHQLQJ�
�
���� &ORVHG�ORRS�V\VWHPHQ
�
5HHGV�YDQDI�KHW�EHJLQ�YDQ�GH�MDUHQ�]HVWLJ�ZRUGW�RQGHU]RHN�JHGDDQ�QDDU�PRJHOLMNKHGHQ�RP
HHQ JHVORWHQ�V\VWHHP��HHQ�]RJHQDDPG�µFORVHG�ORRS�V\VWHHP¶�WH�RQWZLNNHOHQ��%LM�KHW�µFORVHG�
ORRS�V\VWHHP¶�ZRUGW�GH�DIJLIWH�YDQ�LQVXOLQH�GRRU�GH�SRPS�EHSDDOG�DDQ�GH�KDQG�YDQ�GH
PHHWUHVXOWDWHQ�YDQ�HHQ�SHUPDQHQW�DDQZH]LJH�EORHGJOXFRVHVHQVRU��(U�LV�GXV�VSUDNH�YDQ
DXWRPDWLVFKH�WHUXJNRSSHOLQJ�HQ�WXVVHQNRPVW�YDQ�GH�SDWLsQW�LV�QLHW�PHHU�QRGLJ��'LW�LV�HHQ�VWDS
YHUGHU�GDQ�GH�µRSHQ�ORRS�V\VWHPHQ¶�GLH�ZH�QX�NHQQHQ��=R�ZHUG�EHJLQ�MDUHQ�]HYHQWLJ�GH
%LRVWDWRU�RQWZLNNHOG��+HW�FRQWLQX�DIWDSSHQ�YDQ�LQWUDYHQHXV�EORHG��KHW�JURWH�IRUPDDW�HQ�GH
LQVWDELOLWHLW�YDQ�GH�VHQVRU�EHSHUNWH�GH�OHYHQVGXXU�HQ�GH�WRHSDVVLQJ�EXLWHQ�KHW�]LHNHQKXLV
�6FKRRQHQ��������-HDQGLGLHU�	�%RLYLQ���������,Q������VWHOGH�GH�67*�GDW�HU�YyyU������PHW�GH
HHUVWH�µQLHXZH�JHQHUDWLH¶�FORVHG�ORRS�LPSODQWDWLHV�EHJRQQHQ�NRQ�ZRUGHQ��6WXXUJURHS
7RHNRPVWVFHQDULR
V�*H]RQGKHLGV]RUJ���������(HQ�NOHLQH��EHWURXZEDUH�JOXFRVHVHQVRU�YRRU
ODQJGXULJ�JHEUXLN�PDDNW�HHQ�QRRG]DNHOLMN�RQGHUGHHO�XLW�YDQ�HHQ�GHUJHOLMN�V\VWHHP��9HUGHU
PRHW HU�HHQ�FRQWUROHV\VWHHP�]LMQ�GDW�]HHU�VQHO�GH�WRHGLHQLQJVVQHOKHLG�YDQ�LQVXOLQH�NDQ
DDQSDVVHQ DDQ�GH�DFWXHOH�JOXFRVHFRQFHQWUDWLH��(HQ�GHUJHOLMNH�FRPSXWHU�]DO�JHYRHG�PRHWHQ
]LMQ�PHW�YHOH�GXL]HQGHQ�JHJHYHQV�RYHU�EORHGJOXFRVHJHKDOWHQ�EHUHLNW�PHW�EHSDDOGH
LQVXOLQHGRVHULQJHQ��HQ�PHW�JHJHYHQV�YDQ�GH�EHWUHIIHQGH�SDWLsQW��HQ�]DO�LQ�FRPSOH[H�VLWXDWLHV
GH�MXLVWH�EHVOLVVLQJHQ�PRHWHQ�NXQQHQ�QHPHQ��'LW�LV�ODVWLJ�GDDU�]HOIV�DUWVHQ�LQ�HHQ�EHSDDOGH
VLWXDWLH�VRPV�WRW�HHQ�YHUVFKLOOHQG�RRUGHHO�NRPHQ���-HDQGLGLHU�	�%RLYLQ��������
�
���� 7UDQVSODQWDWLH
�
%LM�W\SH���GLDEHWHV�NXQQHQ�GH�HLODQGMHV�YDQ�/DQJHUKDQV�YDQ�GH�DOYOHHVNOLHU�JHHQ�LQVXOLQH
PHHU PDNHQ��GXV�LV�KHW�ORJLVFK�RP�QD�WH�JDDQ�RI�PHW�HHQ�WUDQVSODQWDWLH�YDQ�GH�DOYOHHVNOLHU
GLDEHWHV�WH�JHQH]HQ�LV��,Q������LV�LQ�GH�96�GH�HHUVWH�WUDQVSODQWDWLH�YDQ�GH�DOYOHHVNOLHU
YHUULFKW��,Q�1HGHUODQG�LV�GH�HUYDULQJ�PHW�DOYOHHVNOLHUWUDQVSODQWDWLHV�YDQ�UHFHQWHUH�GDWXP��LQ
�����ZHUG�GH�HHUVWH�LQ�/HLGHQ�XLWJHYRHUG��6FKLOIJDDUGH�HW�DO����������1D�HHQ�DDQYDQNHOLMNH
PRHLOLMNH�SHULRGH�PHW�YHHO�FRPSOLFDWLHV�GRRU�WHFKQLVFKH�SUREOHPHQ�HQ�HHQ�JURWH�NDQV�RS
DIVWRWLQJ�HQ�LQIHFWLH�LQ�GH�MDUHQ�WDFKWLJ��ZHUGHQ�YHUYROJHQV�]HHU�JRHGH�UHVXOWDWHQ�EHKDDOG
ZDDUGRRU�LQ�GH�MDUHQ�QHJHQWLJ�DOYOHHVNOLHUWUDQVSODQWDWLH�HHQ�JHDFFHSWHHUGH�NOLQLVFKH�YRUP
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YDQ�EHKDQGHOLQJ�LV�JHZRUGHQ�YRRU�VRPPLJH�SDWLsQWHQ�PHW�GLDEHWHV�PHOOLWXV��9HUJHOHNHQ�PHW
GH�WUDQVSODQWDWLH�YDQ�DQGHUH�RUJDQHQ�]RDOV�QLHU��KDUW�HQ�OHYHU��ZRUGHQ�HU�PLQGHU
WUDQVSODQWDWLHV�YDQ�GH�DOYOHHVNOLHU�YHUULFKW��(HQ�WUDQVSODQWDWLH�LV�LPPHUV�YRRU�GH�PHHVWH
GLDEHWHQ�µQLHW�GH�HQLJH�RSORVVLQJ�YRRU�HHQ�OHYHQVEHGUHLJHQGH�]LHNWH¶��7RW�YRRU�NRUW�JHEHXUGH
GH�WUDQVSODQWDWLH�DOOHHQ�ELM�SDWLsQWHQ�PHW�GLDEHWHV�GLH�ZHJHQV�HHQ�WHUPLQDOH�QLHULQVXIILFLsQWLH
HHQ QLHUWUDQVSODQWDWLH�RQGHUJLQJHQ��'LW�ZHUG�JHGDDQ�RPGDW�YRRU�HHQ�WUDQVSODQWDWLH�OHYHQVODQJ
DIZHHURQGHUGUXNNHQGH�JHQHHVPLGGHOHQ�JHVOLNW�PRHWHQ�ZRUGHQ�GLH�EHODQJULMNH�ELMZHUNLQJHQ
KHEEHQ��'H�YRRUGHOHQ�YDQ�HHQ�VROLWDLUH�DOYOHHVNOLHUWUDQVSODQWDWLH�ZDUHQ�LPPHUV�QRJ�QLHW
DDQJHWRRQG�HQ�NRQGHQ�GXV�QLHW�WHJHQ�JHQRHPGH�ELMZHUNLQJHQ�ZRUGHQ�DIJHZRJHQ��,QPLGGHOV
LV�EHZH]HQ�GDW�]HOIV�GH�SDWLsQWHQ�GLH�LQ�HHQ�]HHU�ODDW�VWDGLXP��QD����MDDU�GLDEHWHV��QDDVW�KXQ
QLHUWUDQVSODQWDWLH�HHQ�DOYOHHVNOLHU�NULMJHQ��QLHW�DOOHHQ�RQDIKDQNHOLMN�YDQ�LQVXOLQH�ZRUGHQ�
PDDU GDW�RRN�VRPPLJH�FKURQLVFKH�FRPSOLFDWLHV�YHUEHWHULQJ�YHUWRQHQ��+HW�WHFKQLVFKH�ULVLFR
YDQ�HHQ�DOYOHHVNOLHUWUDQVSODQWDWLH�LV�QX�YHUJHOLMNEDDU�PHW�GDW�YDQ�HHQ�QLHUWUDQVSODQWDWLH��'RRU
JHULFKWH�HQ�EHWHUH�DIZHHURQGHUGUXNNHQGH�JHQHHVPLGGHOHQ�LV�GH�NDQV�RS�DIVWRWLQJ�DDQ]LHQOLMN
NOHLQHU�JHZRUGHQ��)HGHUOLQ�	�3R]]D��������

�'H�*H]RQGKHLGVUDDG�DGYLVHHUGH�LQ������DOOHHQ�GLDEHWHVSDWLsQWHQ�PHW�WHUPLQDOH
QLHULQVXIILFLsQWLH�YRRU�WUDQVSODQWDWLH�LQ�DDQPHUNLQJ�WH�ODWHQ�NRPHQ��GLW�ZDUHQ�RQJHYHHU����
SDWLsQWHQ�LQ�������*H]RQGKHLGVUDDG��������*H]RQGKHLGVUDDG��������6WHHULQJ�&RPPLWWHH�RQ
)XWXUH�+HDOWK�6FHQDULRV���������,Q�SUDNWLMN�ZRUGHQ�HU�LQ�1HGHUODQG�GH�ODDWVWH�MDUHQ�RQJHYHHU
�� SHU�MDDU�XLWJHYRHUG��6FKLOIJDDUGH�HW�DO���������6,*�=RUJLQIRUPDWLH���������'RRU�GH
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��� 7RHNRPVWYHUZDFKWLQJHQ
�
���� *OXFRVHPHWLQJ
�9HHO�GLDEHWLFL�HUYDUHQ�KHW�DOV�EHODVWHQG�GDJHOLMNV�KHUKDDOGHOLMN�LQ�KXQ�YLQJHUWRSSHQ�WH�PRHWHQ
SULNNHQ�RP�KHW�JOXFRVHJHKDOWH�LQ�KXQ�EORHG�WH�EHSDOHQ��(U�]LMQ�ZHLQLJ�PRJHOLMNKHGHQ�RP�WH
YDULsUHQ�LQ�SULNSODDWVHQ��PDDU�GH�RRUOHO�LV�RRN�JHVFKLNW��(HQ�$PHULNDDQVH�ILUPD�KHHIW�HHQ
EORHGJOXFRVHPHWHU�RQWZLNNHOG�GLH�VOHFKWV�HHQ�PLQLPDOH�KRHYHHOKHLG�EORHG�QRGLJ�KHHIW��]RGDW
HU RRN�HOGHUV�LQ�KHW�OLFKDDP��ELMYRRUEHHOG�GH�DUP��JHSULNW�NDQ�ZRUGHQ�HQ�YROGRHQGH�EORHG
RSJH]RJHQ�NDQ�ZRUGHQ�DDQ�GH�WHVWVWULS��'H�ILUPD�YHUZDFKW�KHW�SURGXFW�LQ������RS�GH
$PHULNDDQVH�PDUNW�WH�NXQQHQ�EUHQJHQ��+HW�LV�QRJ�QLHW�EHNHQG�RI�KHW�RRN�LQ�(XURSD
YHUKDQGHOG�JDDW�ZRUGHQ��5HFHQW�LV�HHQ�SURHIVFKULIW�YHUVFKHQHQ�ZDDULQ�JHFRQFOXGHHUG�ZRUGW
GDW�GH�KXLGLJH�WHVWVWURRNMHV�QLHW�DOOHHQ�JOXFRVH�PHWHQ��PDDU�RRN�DQGHUH�VXLNHUV�LQ�KHW�EORHG
�$QRQLHP������I���+LHUGRRU�]RX�HU�HHQ�WH�KRRJ�EORHGJOXFRVHJHKDOWH�ZRUGHQ�JHPHWHQ��HQ
]RXGHQ�GLDEHWLFL�]LFK�GXV�WH�YHHO�LQVXOLQH�WRHGLHQHQ��:HOOLFKW�GDW�HU�LQ�GH�WRHNRPVW�QRJ
VSHFLILHNHUH�WHVWVWURRNMHV�ZRUGHQ�RQWZLNNHOG��(U�ZRUGW�RRN�QDDUVWLJ�JHWUDFKW�LQVWUXPHQWHQ�WH
RQWZLNNHOHQ�GLH�KHW�EORHGJOXFRVHJHKDOWH�QLHW�LQYDVLHI��]RQGHU�SULNNHQ��RI�PLQLPDDO�LQYDVLHI
PHWHQ��RI�LQ�DQGHUH�OLFKDDPVYORHLVWRIIHQ�GDQ�EORHG��'DDUELM�PRHW�RSJHPHUNW�ZRUGHQ�GDW�RRN
GH�FRPPHUFLsOH�EHODQJHQ�JURRW�]LMQ��+LHURQGHU�ZRUGHQ�HQNHOH�PHWKRGHQ�EHVFKUHYHQ�GLH�LQ
RQWZLNNHOLQJ�]LMQ��'H]H�PHWKRGHQ�PHWHQ�LQ�KHW�LQWDFWH�ZHHIVHO��RQWWUHNNHQ�OLFKDDPVYORHLVWRI
YLD�GH�LQWDFWH�KXLG��PHWHQ�LQ�VOHFKWV�HQNHOH�PLFUROLWHUV�LQWHUVWLWLsOH�YORHLVWRI��YORHLVWRI�WXVVHQ
GH�FHOOHQ���RI�PHWHQ�LQ�RYHULJH��YULM�WRHJDQNHOLMNH�OLFKDDPVYORHLVWRIIHQ�
�
0HWLQJ�LQ�KHW�LQWDFWH�ZHHIVHO
�+LHUELM�ZRUGW�JHEUXLN�JHPDDNW�YDQ�WHFKQLHNHQ�DOV�GH�WHUXJNDDWVLQJ�YDQ��QDELM��
LQIUDURRGVWUDOLQJ��YDQ�GH�RSWLVFKH�URWDWLH�YDQ�JHSRODULVHHUG�OLFKW�RI�YDQ�GH�LPSHGDQWLH�YDQ
UDGLRJROYHQ��+HW�YRRUGHHO�LV�GDW�GH�EHODVWLQJ�YRRU�GH�SDWLsQW�PLQLPDDO�LV��+HW�QDGHHO�LV�GDW�GH
WHFKQLHNHQ�ZHLQLJ�VSHFLILHN�]LMQ��%LM�HON�YDQ�GH�JHQRHPGH�PHWKRGHQ�WUHGHQ�HHQ�DDQWDO�YDQ�GH
YROJHQGH�SUREOHPHQ�RS��KHW�VLJQDDO�LV�UHODWLHI�]ZDN�HQ�VWDDW�RQGHU�LQYORHG�YDQ�WHPSHUDWXXU�
S+��]XXUJUDDG���HLZLWWHQ��HOHNWURO\WHQ��JHQHHVPLGGHOHQ�HQ�RI�DQGHUH�VWRIIHQ��9DDN�LV�VSUDNH
YDQ�PHWLQJ�LQ�HHQ�PHQJVHO�YDQ�LQWHUVWLWLsOH�YORHLVWRI��LQWUDFHOOXODLUH�YORHLVWRI�HQ�EORHG��'H
RQGHUOLQJH�YHUKRXGLQJ�KLHUYDQ�KDQJW�DI�YDQ�GH�SODDWV�ZDDU�JHPHWHQ�ZRUGW�HQ�NDQ�RQGHU
DQGHUH YHUDQGHUHQ�RQGHU�LQYORHG�YDQ�]LHNWHSURFHVVHQ�HQ�YHURXGHULQJ��0HWLQJHQ�LQ�RYHULJH
OLFKDDPVYORHLVWRIIHQ�ORSHQ�DFKWHU�RS�GH�KHHUVHQGH�ZDDUGHQ�LQ�KHW�EORHG�HQ�GH�FRUUHODWLH�PHW
EORHGJOXFRVHZDDUGHQ�LV�QLHW�HHQGXLGLJ�YDVWJHVWHOG��6WXGLHV�LQ�YLYR�QDDU�GH�MXLVWKHLG�HQ
QDXZNHXULJKHLG�YDQ�GH�JOXFRVHPHWLQJHQ�PHW�GH]H�WHFKQLHNHQ�]LMQ�YHHODO�QLHW�JHSXEOLFHHUG�RI
JDYHQ�WHOHXUVWHOOHQGH�UHVXOWDWHQ��:LONLQV�	�$WDQDVRY��������.ORQRII��������*RXJK�HW�DO��
������1HOVRQ��������5RH�HW�DO���������-HDQGLGLHU�	�%RLYLQ���������,Q������LV�YRRU�KHW�HHUVW
PHHWDSSDUDWXXU�RS�GH�PDUNW�YHUVFKHQHQ�RS�EDVLV�YDQ��QDELM��LQIUDURRGVWUDOLQJ��YRRU]LHQ�YDQ
HHQ &(�PHUN�PDDU�QRJ�QLHW�JRHGJHNHXUG�GRRU�GH�)'$��(U�]LMQ�LQ�(XURSD�VOHFKWV�HQNHOH
H[HPSODUHQ�YHUNRFKW��'H�SULMV�EHGUDDJW�RQJHYHHU�86����������+HW�LV�HHQ�JURRW��QLHW
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GUDDJEDDU�DSSDUDDW��ZDDULQ�GH�RQGHUDUP�PRHW�ZRUGHQ�JHOHJG��+HW�LV�PRPHQWHHO�QRJ�QLHW
GXLGHOLMN�LQ�KRHYHUUH�GH�UHVXOWDWHQ�YDQ�GLW�DSSDUDDW�YHUJHOLMNEDDU�]LMQ�PHW�GLH�YDQ�EHVWDDQGH
JOXFRVHPHWHUV��1HOVRQ���������(HQ�EHWURXZEDDU�EUHHG�WRHSDVEDDU�RSWLVFK�V\VWHHP�RP
EORHGJOXFRVH�WH�PHWHQ�OLMNW�QRJ�QLHW�RS�NRUWH�WHUPLMQ�EHVFKLNEDDU��3LFNXS��������-DUHPNR�	
5RUVWDG��������
�
+HW�YHUNULMJHQ�YDQ�OLFKDDPVYORHLVWRIIHQ�YLD�GH�LQWDFWH�KXLG
�+LHUWRH�PDDNW�PHQ�JHEUXLN�YDQ�WHFKQLHNHQ�DOV�LRQWRIRUHVH��XOWUDVRQH�WULOOLQJHQ��RVPRWLVFKH
GUXN�RI�YDFX�P��'H�WRHSDVVLQJ�YDQ�µUHYHUVHG¶�LRQWRIRUHVH�KHHIW�]LFK�WRW�QX�WRH�KHW�YHUVW
RQWZLNNHOG��0HW�EHKXOS�YDQ�HHQ�]ZDNNH�VWURRP�ZRUGW�]RXW��GDDUPHH�ZDWHU��HQ�GDDUPHH
JOXFRVH�DDQ�GH�KXLG�RQWWURNNHQ��'H�PHWLQJ�YHUORRSW�HQ]\PDWLVFK�RS�EDVLV�YDQ�JOXFRVH�
R[LGDVH��]LH�WHNVWEORN������HQ�ZRUGW�VWHHGV�KHUKDDOG�]RQGHU�GDW�GH�SDWLsQW�GDDUWRH
KDQGHOLQJHQ�KRHIW�WH�YHUULFKWHQ��'H�QDGHOHQ�YDQ�GH]H�PHWKRGH�]LMQ�
� KHW ]ZDNNH�VLJQDDO�
� GH RPUHNHQLQJ�YDQ�KHW�JHKDOWH�LQ�GH�RQGHU]RFKWH�YORHLVWRI�QDDU�GH�ELMEHKRUHQGH

EORHGJOXFRVHFRQFHQWUDWLH�
� GH WLMG�GLH�YHUORRSW�WXVVHQ�KHW�EHUHLNHQ�YDQ�HHQ�EHSDDOG�JOXFRVHJHKDOWH�LQ�KHW�EORHG�HQ�KHW

PHWHQ YDQ�GH�KLHUPHH�JHFRUUHOHHUGH�ZDDUGH�LQ�GH�WH�RQGHU]RHNHQ�YORHLVWRI�
� GH WLMG�����PLQXWHQ��GLH�YHUORRSW�WXVVHQ�KHW�DDQ]XLJHQ�YDQ�GH�YORHLVWRI�HQ�KHW�]LFKWEDDU

ZRUGHQ�YDQ�KHW�PHHWUHVXOWDDW�
�(U�LV�QLHW�EHNHQG�ZDW�ELMYRRUEHHOG�GH�LQYORHG�LV�YDQ�WUDQVSLUDWLH�HQ�KXLGGLNWH��%RYHQGLHQ�]LMQ
RRN�GH�HIIHFWHQ�YDQ�KHW�ODQJGXULJ�WRHSDVVHQ�YDQ�GH]H�SURFHGXUH�RS�GH�KXLG�QRJ�QLHW�EHNHQG
�.ORQRII��������5RH�	�6PROOHU���������(HQ�WRHSDVVLQJ�YDQ�GH]H�WHFKQLHN�VWDDW�LQ�WHNVWEORN
����
�

7HNVWEORN������%LRVHQVRUHQ�HQ�GH�JOXFRVH�R[LGDVH�UHDFWLH

%LRVHQVRUHQ��RRN�ZHO�HQ]\PDWLVFKH�VHQVRUHQ�JHQRHPG��PDNHQ�JHEUXLN�YDQ�ELRORJLVFKH�VWRIIHQ��]RDOV�HQ]\PHQ��
(U�LV�YRRUDO�YRRUXLWJDQJ�JHERHNW�PHW�HOHNWURFKHPLVFKH�V\VWHPHQ�JHEDVHHUG�RS�KHW�HQ]\P�JOXFRVH�R[LGDVH��,Q
HHQ�FKHPLVFKH�UHDFWLH�ZRUGHQ�JOXFRVH�HQ�]XXUVWRI�GRRU�JOXFRVH�R[LGDVH�RPJH]HW�HQ�HU�RQWVWDDW�RQGHU�DQGHUH
ZDWHUVWRISHUR[\GH��,Q�GH�UHJHO�ZRUGW�GH�DIQDPH�YDQ�]XXUVWRI��RI�GH�WRHQDPH�YDQ�ZDWHUVWRISHUR[LGH�JHPHWHQ��HQ
RPJH]HW�LQ�HHQ�HOHNWULVFK�VLJQDDO��(HQ�FKLS�JHEUXLNW�HHQ�NDOLEUDWLHZDDUGH��YHUNUHJHQ�GRRU�JOXFRVH�WH�PHWHQ�XLW
ELMYRRUEHHOG�HHQ�YLQJHUSULN��HQ�]HW�KHW�HOHNWULVFKH�VLJQDDO�RP�LQ�HHQ�JOXFRVHFRQFHQWUDWLH��+HW�YRRUGHHO�YDQ�HHQ
V\VWHHP�PHW�JOXFRVH�R[LGDVH�LV�]LMQ�KRJH�VSHFLILFLWHLW��1DGHHO�YDQ�GH]H�HQ]\PDWLVFKH�VHQVRUHQ�LV�GDW�GH
JHYRHOLJKHLG�YRRU�JOXFRVH�QD�LPSODQWDWLH�JHVWDGLJ�DIQHHPW�HQ�LQ�HHQ�DDQWDO�XUHQ�WRW�GDJHQ�DDQ]LHQOLMN�LV
YHUPLQGHUG��'LW�PDDNW�IUHTXHQWH�KHUNDOLEUDWLH�QRGLJ��+HW�SUREOHHP�YDQ�GH�DIQDPH�YDQ�GH�HQ]\PDFWLYLWHLW�NDQ
ZHOOLFKW�ZRUGHQ�RSJHORVW�GRRU�KHW�HQ]\P�UHJHOPDWLJ�YDQ�EXLWHQDI�WH�YHUYDQJHQ��HHQ�PHWKRGH�GLH�RRN�ZRUGW
WRHJHSDVW�ELM�GH�JHQRHPGH�µKRUORJHV¶��3LFNXS��������:LONLQV�	�$WDQDVRY��������*HUULWVHQ�HW�DO���������-DUHPNR
	 5RUVWDG���������(HQ�DQGHU�QDGHHO�LV�GDW�JOXFRVH�R[LGDVH�HHQ�HLZLW�LV�]RGDW�HU�NDQV�EHVWDDW�RS�LPPXQRORJLVFKH
UHDFWLHV��
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'H�WRHSDVVLQJ�YDQ�XOWUDVRQH�WULOOLQJHQ��RVPRWLVFKH�GUXN�RI�YDFX�P�KHHIW�QRJ�QLHW�WRW
EUXLNEDUH�SURGXFWHQ�JHOHLG��'RRU�XOWUDVRQH�WULOOLQJHQ�YHUPLQGHUW�GH�SHUPHDELOLWHLW�YDQ�GH
KXLG�HQ�NDQ�YORHLVWRI�XLW�GH�KXLG�ZRUGHQ�JHSRPSW��'LW�KHHW�µVRQRIRUHVH¶��'H]H�YORHLVWRI�NDQ
YHUYROJHQV�JHDQDO\VHHUG�ZRUGHQ��$QGHUH�IDFWRUHQ�GLH�GH�GRRUODDWEDDUKHLG�YDQ�GH�KXLG
EHwQYORHGHQ�]LMQ�VWUHVV��LQVSDQQLQJ��]LHNWH��YHURXGHULQJ�HQ�YRFKWKXLVKRXGLQJ��'H�WHFKQLHNHQ
GLH�JHEUXLN�PDNHQ�YDQ�RVPRWLVFKH�GUXN�JDDQ�XLW�YDQ�KHW�IHLW�GDW�GH�RVPRWLVFKH�GUXN�LQ�KHW
LQWHUVWLWLsOH�YRFKW�JURWHQGHHOV�GRRU�GH�JOXFRVHFRQFHQWUDWLH�ZRUGW�EHSDDOG��0HW�EHKXOS�YDQ
YDFX�P�NXQQHQ�EODUHQ�RS�GH�KXLG�ZRUGHQ�JHWURNNHQ��,Q�GH�YORHLVWRI�ZDDUPHH�GH�EODDU�LV
JHYXOG�NDQ�KHW�JOXFRVHJHKDOWH�ZRUGHQ�JHPHWHQ��'H]H�SURFHGXUH�QHHPW�HHQ�]HNHUH�WLMG�LQ
EHVODJ��EHVFKDGLJW�GH�KXLG�HQ�GH�FRUUHODWLH�PHW�EORHGJOXFRVHZDDUGHQ�PRHW�HHQGXLGLJ�ZRUGHQ
YDVWJHVWHOG��%LM�KXLGDDQGRHQLQJHQ�HQ�HF]HHP�NXQQHQ�YDDN�JHHQ�JHVFKLNWH�EODUHQ�ZRUGHQ
JHWURNNHQ��5RH�	�6PROOHU��������
�

7HNVWEORN������+HW�³KRUORJH´

2S�EDVLV�YDQ�GH�JOXFRVH�R[LGDWLH�UHDFWLH��GH�ELRVHQVRU��LV�HHQ�DSSDUDDWMH�RQWZLNNHOG�PHW�KHW�XLWHUOLMN�HQ�GH
IXQFWLHV�YDQ�HHQ�KRUORJH��HQ�GDW�RP�GH�SROV�ZRUGW�JHGUDJHQ��1HOVRQ���������$DQ�GH�RQGHUNDQW�]LW�HHQ
HQ]\PKRXGHQGH�VHQVRU�GLH�GH�YHUELQGLQJ�YRUPW�WXVVHQ�KXLG�HQ�KRUORJH��'H�YHUNUHJHQ�JOXFRVHPROHFXOHQ
ZRUGHQ�KLHULQ�YHU]DPHOG��RPJH]HW�WRW�ZDWHUVWRISHUR[LGH�HQ�HU�YHUVFKLMQW�HHQ�JOXFRVHZDDUGH�RS�KHW�GLVSOD\��]LH
WHNVWEORN�������2RUVSURQNHOLMN�ZDV�GH�EHGRHOLQJ�GDW�GLW�V\VWHHP�FRQWLQX�KHW�JOXFRVHJHKDOWH�]RX�NXQQHQ�PHWHQ
�.ORQRII���������'LW�LV�WRW�QX�WRH��QRJ��QLHW�JHOXNW�RPGDW�GH�VHQVRU�QLHW�JHVFKLNW�LV�YRRU�ODQJGXULJ�JHEUXLN��HQ
YDQZHJH�KXLGSUREOHPHQ��2S�GLW�PRPHQW�PRHW�KHW�DSSDUDDWMH���XXU�RSZDUPHQ��HQ�NDQ�KHW����XXU�ODQJ�PHWHQ���
PHWLQJHQ�SHU�XXU���,QGLHQ�PHQ�WRFK�FRQWLQX�ZLO�PHWHQ�PRHW�HU�GXV�JHGXUHQGH�GULH�XXU�HHQ�WZHHGH�KRUORJH
ZRUGHQ�JHGUDJHQ�RP�GH�DQGHUH�SROV��'LW�OLMNW�SUDNWLVFK�QLHW�KDDOEDDU�YRRU�WRHSDVVLQJ�RS�JURWH�VFKDDO��(HQ
WRHSDVVLQJ�DOV�QDFKWHOLMN�K\SRDODUP�LV�HFKWHU�JRHG�GHQNEDDU��6WXGLHV�LQ�JHFRQWUROHHUGH�NOLQLVFKH�VHWWLQJ�HQ�LQ�GH
WKXLVVLWXDWLH�]LMQ�LQPLGGHOV�DIJHURQG��'H�FRUUHODWLH�PHW�EORHGJOXFRVHZDDUGHQ�YHUNUHJHQ�XLW�HHQ�YLQJHUSULN�ZDV
EHWHU�LQ�GH�NOLQLVFKH�VHWWLQJ�GDQ�LQ�GH�WKXLVVLWXDWLH��PDDU�ZHUG�LQ�EHLGH�JHYDOOHQ�JRHG�EHYRQGHQ��*HGXUHQGH�GH
HHUVWH���XXU�KDGGHQ�DOOH�SDWLsQWHQ�ODVW�YDQ�SODDWVHOLMNH�LUULWDWLH��MHXN�HQ�SULNNHOLQJHQ��(HQ�OLFKWH�]ZHOOLQJ�HQ
URRGKHLG�ZHUG�JH]LHQ�ELM�DOOH�GHHOQHPHUV�QD�YHUZLMGHULQJ�YDQ�KHW�DSSDUDDWMH��1D�����GDJHQ�ZDUHQ�DOOH
KXLGUHDFWLHV�YHUGZHQHQ�HQ�HU�ZHUGHQ�JHHQ�LQIHFWLHV�ZDDUJHQRPHQ��*DUJ�HW�DO����������7DPDGD�HW�DO����������(HQ
YRRUEHUHLGHQGH�FRPPLVVLH�KHHIW�DDQEHYROHQ�RP�JRHGNHXULQJ�WH�YHUOHQHQ�YRRU�JHEUXLN�GRRU�YROZDVVHQHQ�LQ�GH
96��'H�)'$�]DO�LQ�GH�HHUVWH�KHOIW�YDQ������KDDU�GHILQLWLHYH�RRUGHHO�XLWVSUHNHQ��(U�LV�HHQ�&(�PDUNHULQJ
YHUOHHQG��$QRQLHP���������9RRUORSLJH�SULM]HQ�YRRU�GH�$PHULNDDQVH�PDUNW��RQJHYHHU����������YRRU�GH�:DWFK
�OHYHQVGXXU�����MDDU���HQ�������YRRU�GH�VHQVRU��GLH�HONH����XXU�YHUYDQJHQ�PRHW�ZRUGHQ��%RQQH\��������

+HW�YHUNULMJHQ�YDQ�HHQ�NOHLQH�KRHYHHOKHLG�LQWHUVWLWLsOH�YORHLVWRI
�+HW�LV�PRJHOLMN�RP�HHQ�XLWHUVW�NOHLQ�PRQVWHU�������O��LQWHUVWLWLsOH�YORHLVWRI�DI�WH�QHPHQ�GRRU
PHW HHQ�]HHU�GXQQH�QDDOG�RI�ODVHUVWUDDO�HHQ�PLQXVFXOH�KROWH�WH�PDNHQ�LQ�GH�ERYHQVWH�KXLGODDJ
�VWUDWXP�FRUQHXP���'H�JOXFRVHFRQFHQWUDWLH�]RX�JHOLMN�]LMQ�DDQ�GLH�LQ�EORHG��PDDU�ORRSW�ZHO���
���PLQXWHQ�DFKWHU��3UREOHPHQ�GLH�NXQQHQ�RSWUHGHQ�]LMQ�YHUGDPSLQJ�YDQ�KHW�PRQVWHU�
YHUPHQJLQJ�PHW�LQWUDFHOOXODLUH�YORHLVWRI�RI�PHW�WUDQVSLUDWLHYRFKW��LQIHFWLH�HQ�ZHHIVHOUHDFWLH
�5RH�HW�DO���������-HDQGLGLHU�	�%RLYLQ���������9DQ�GUDDJEDUH�SURWRW\SHV�ZRUGW�YHUPHOG�GDW
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]LM�JRHGH�UHVXOWDWHQ�JHYHQ��WHUZLMO�SLMQ��KXLGEHVFKDGLJLQJ�HQ�KHW�LQIHFWLHULVLFR�PLQLPDDO�]LMQ�
1DGHOHQ�]LMQ�GH�NRVWHQ�YDQ�GH�HQ]\PPHWULVFKH�WHVWHQ��GLH�VOHFKWV�YRRU�ppQPDOLJ�JHEUXLN�]LMQ
HQ GH�WLMG�GLH�YHUORRSW�WXVVHQ�KHW�YHUNULMJHQ�YDQ�GH�YORHLVWRI�HQ�KHW�]LFKWEDDU�ZRUGHQ�YDQ�KHW
PHHWUHVXOWDDW��.ORQRII��������
�
*OXFRVHPHWLQJ�LQ�RYHULJH��YULM�WRHJDQNHOLMNH�OLFKDDPVYORHLVWRIIHQ
�1DJHJDDQ�ZRUGW�RI�JOXFRVHJHKDOWHQ�NXQQHQ�ZRUGHQ�JHPHWHQ�LQ�VSHHNVHO��QD�XOWUDILOWUDWLH��
0HWLQJHQ�LQ�VSHHNVHO�NXQQHQ�RQGHU�DQGHUH�EHwQYORHG�ZRUGHQ�GRRU�YRHGVHO�HQ�GH�ZLVVHOHQGH
VSHHNVHOSURGXFWLH��1HOVRQ���������2RN�GH�JOXFRVHFRQFHQWUDWLH�LQ�XULQH��WUDQVSLUDWLHYRFKW�RI
WUDDQYRFKW�LV�DIKDQNHOLMN�YDQ�WDO�YDQ�IDFWRUHQ�GLH�QLHW�PHW�GH�LQVXOLQHUHJXODWLH�WH�PDNHQ
KHEEHQ��%RYHQGLHQ�]DO�RRN�KLHU�HHQ�]HNHUH�WLMG�YHUORSHQ�WXVVHQ�KHW�EHUHLNHQ�YDQ�HHQ�EHSDDOGH
JOXFRVHVSLHJHO�LQ�EORHG�HQ�KHW�EHUHLNHQ�YDQ�GH�DIJHOHLGH�VSLHJHO�LQ�HHQ�DQGHUH�OLFKDDPV�
YORHLVWRI��:LONLQV�	�$WDQDVRY��������
� (U�LV�HHQ�SURGXFW�LQ�RQWZLNNHOLQJ�GDW�OLMNW�RS�HHQ�YHUUHNLMNHU��HQ�KHW�EORHGJOXFRVH�
JHKDOWH�PHHW�LQ�KHW�RRJ��+HW�PDDNW�JHEUXLN�YDQ�YHUDQGHULQJHQ�LQ�GH�NOHLQH�KDDUYDDWMHV�YDQ
KHW QHWYOLHV��QDGDW�GH�PHWHU�RS�HHQ�EHSDDOG�SHUVRRQ�JHNDOLEUHHUG�LV��'H�ILUPD�]HJW�ELQQHQ�YLMI
MDDU�HHQ�SURGXFW�RS�GH�PDUNW�WH�NXQQHQ�]HWWHQ��(U�LV�HFKWHU��QRJ��JHHQ�ZHWHQVFKDSSHOLMNH
OLWHUDWXXU�JHYRQGHQ�RYHU�GLW�RQGHUZHUS��(HQ�DQGHU�ILUPD�LV�EH]LJ�PHW�HHQ�VFUHHQLQJ�WHVW�LQ�KHW
RRJ GLH�JHEUXLN�PDDNW�YDQ�GH�PDWH�YDQ�IOXRUHVFHQWLH�LQ�GH�RRJOHQV��+HW�UHVXOWDDW�YDQ�GH
PHWLQJ�]RX�VQHO��SLMQORRV�HQ�SUHFLHV�]LMQ��PDDU�RRN�YRRU�GH]H�WHFKQLHN�JHOGW�GH�DIZH]LJKHLG
YDQ JHSXEOLFHHUGH�NOLQLVFKH�VWXGLHV��%RQQH\��������
�
0RJHOLMNKHGHQ�YRRU�FRQWLQXPHWLQJ�YDQ�JOXFRVH
�(U�ZRUGW�GRRU�HHQ�JURRW�DDQWDO�RQGHU]RHNVJURHSHQ�JHZHUNW�DDQ�FRQWLQX�ZHUNHQGH
JOXFRVHVHQVRUHQ��YDDN�EHGRHOG�YRRU�RQGHUKXLGVH�LPSODQWDWLH��*HUULWVHQ�HW�DO���������
&RQWLQXH�JOXFRVHPHWLQJ�]RX�HHQ�YHUEHWHULQJ�EHWHNHQHQ�DDQJH]LHQ�GH�JOXFRVHFRQFHQWUDWLHV�LQ
EORHG�]R�VWHUN�VFKRPPHOHQ�GDW�GLW�PHW���RI���PHWLQJHQ�SHU�GDJ�QLHW�DGHTXDDW�JHYROJG�NDQ
ZRUGHQ �%ROLQGHU�HW�DO���������*RXJK�HW�DO����������(HQ�K\SRJO\FHPLH�NDQ�PHW�HQNHOH
PHWLQJHQ�RRN�QLHW�WLMGLJ�ZRUGHQ�RSJHVSRRUG��%LM�LPSODQWHHUEDUH�VHQVRUHQ�PRHWHQ�HLVHQ
JHVWHOG�ZRUGHQ�DDQ�ELRFRPSDWLELOLWHLW��YHUGUDDJ]DDPKHLG�YDQ�KHW�PDWHULDDO�GRRU�KHW
OLFKDDP���LQIHFWLHJHYRHOLJKHLG�HQ�EHWURXZEDDUKHLG��VQHOKHLG�HQ�MXLVWKHLG�YDQ�GH�PHWLQJ�
]RQGHU�GH�QRRG]DDN�YDQ�UHJHOPDWLJH�KHUNDOLEUDWLH��9HUGHU�PRHW�GH�LQYORHG�YDQ�ZRQGKHOLQJV�
HQ LQNDSVHOLQJSURFHVVHQ�HQ�YDQ�YHUDQGHULQJHQ�LQ�GH�GRRUEORHGLQJ�YDQ�KHW�ZHHIVHO�GDW�KHW
LPSODQWDDW�RPULQJW��ZRUGHQ�RQGHU]RFKW��'H�PHHWUHVXOWDWHQ�ZRUGHQ�YDDN�GUDDGORRV�RS�HHQ
RQWYDQJHU�RYHUJHGUDJHQ��0HHVWDO�ZRUGHQ�ELRVHQVRUHQ�JHEUXLNW��]LH�WHNVWEORN�������(QNHOH
YDQ�GH]H�V\VWHPHQ�]LMQ�JHGXUHQGH�HQLJH�GDJHQ�RQGHUKXLGV�ELM�PHQVHQ�LQJHEUDFKW�ZDDUELM�GH
JHJHYHQV�ZHUGHQ�RSJHVODJHQ�LQ�HHQ�DSSDUDDWMH�RS�HHQ�SROVEDQG�RI�HHQ�FHLQWXXU��'H�WLMG�GLH
YHUORRSW�WXVVHQ�HHQ�YHUDQGHULQJ�LQ�EORHGJOXFRVH�HQ�LQ�KHW�ELMEHKRUHQGH�PHHWVLJQDDO�EHGUDDJW
LQ�GH�UHJHO���WRW����PLQXWHQ��6WHULOLVDWLH�YDQ�WH�LPSODQWHUHQ�VHQVRUHQ�NDQ�GH�HQ]\PDFWLYLWHLW
YHUPLQGHUHQ��5RH�HW�DO����������2QGDQNV�GH�JURWH�LQVSDQQLQJHQ�LV�JHHQ�YDQ�GH]H�V\VWHPHQ�WRW
QX�WRH�RS�GH�PDUNW�YHUVFKHQHQ��+LHUYRRU�OLMNW�QRJ�HHQ�DDQWDO�MDUHQ�YDQ�IXQGDPHQWHHO�HQ
PXOWLGLVFLSOLQDLU�RQGHU]RHN�QRRG]DNHOLMN��*HUULWVHQ�HW�DO���������-DUHPNR�	�5RUVWDG�������
-HDQGLGLHU�	�%RLYLQ���������(HQ�WRHSDVVLQJ�YDQ�FRQWLQXPHWLQJ�VWDDW�LQ�WHNVWEORN�����
�
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7HNVWEORN�����'H�QDDOGYRUPLJH�JOXFRVHVHQVRU

'H�PHHVW�FRQFUHWH�RQWZLNNHOLQJ�WRW�QX�WRH�LV�HHQ�XLWZHQGLJH��QDDOGYRUPLJH��JOXFRVHVHQVRU�YRRU�FRQWLQXH
RQGHUKXLGVH�PHWLQJ��'H�VHQVRU�KHHIW�HHQ�OHYHQVGXXU�YDQ�PD[LPDDO�GULH�GDJHQ��'H�)'$�KHHIW�PHGLR�����
WRHVWHPPLQJ�JHJHYHQ�YRRU�YHUGHU�RQGHU]RHN��,Q�NOLQLVFK�RQGHU]RHN�LQ�GH�9HUHQLJGH�6WDWHQ�ZHUG�DDQJHWRRQG
GDW�HU�HHQ�JRHGH�FRUUHODWLH�EHVWDDW�WXVVHQ�GH�PHWLQJHQ�YDQ�GH�VHQVRU��HQ�EORHGJOXFRVHZDDUGHQ�YHUNUHJHQ�PHW
HHQ�YLQJHUSULN��0DVWURWRWDUR�HW�DO����������,Q�(XURSD�LV�KHW�NOLQLVFK�RQGHU]RHN�JHVWDUW�LQ�RNWREHU�������LQ
=ZROOH��'H�QDDOGYRUPLJH�VHQVRU�ZRUGW�RQGHUKXLGV�LQJHEUDFKW�HQ�PHHW�HONH����VHFRQGH�KHW�JOXFRVHJHKDOWH�LQ�GH
LQWHUVWLWLsOH�YORHLVWRI��ZDDUQD�HHQ�JHPLGGHOGH�ZDDUGH�RYHU���PLQXWHQ�ZRUGW�EHUHNHQG�HQ�RSJHVODJHQ��,Q�GH
KXLGLJH�YHUVLH�LV�GH�PHHWZDDUGH�QLHW�]LFKWEDDU�YRRU�GH�SDWLsQW��'H�VHQVRU�NDQ�DDQJHVORWHQ�ZRUGHQ�RS�HHQ
PRQLWRU��ZDDUQD�GH�UHVXOWDWHQ�GRRU�GH�DUWV�DIJHOH]HQ�NXQQHQ�ZRUGHQ��+HW�YRRUGHHO�YDQ�GH]H�FRQWLQX�PHWLQJ�LV
GDW�HU�HHQ�GDJFXUYH�JHPDDNW�NDQ�ZRUGHQ��HQ�GDW�IOXFWXDWLHV�LQ�KHW�JOXFRVHJHKDOWH�]LFKWEDDU�ZRUGHQ��9RRUDO�ELM
PRHLOLMN�LQVWHOEDUH�SDWLsQWHQ�NDQ�GLW�YHHO�LQIRUPDWLH�RSOHYHUHQ��'H]H�YHUVLH�LV�YRRU�NRUWGXUHQG�NOLQLVFK�RI
SROLNOLQLVFK�JHEUXLN��HQ�ZRUGW�WRHJHSDVW�RP�ELMYRRUEHHOG�HHQ�GRVHULQJVVFKHPD�YRRU�LQVXOLQH�RS�WH�VWHOOHQ�RI�HHQ
SRPS�LQ�WH�VWHOOHQ��(HQ�YROJHQGH�VWDS�LQ�GH�RQWZLNNHOLQJ�LV�QDDU�YHUZDFKWLQJ�KHW�LQERXZHQ�YDQ�HHQ�K\SRDODUP�
2RN�]DO�HUQDDU�JHVWUHHIG�ZRUGHQ�RP�GH�VHQVRU�GUDDGORRV�WH�PDNHQ��(HQ�DQGHUH�ILUPD��]HJW�HHQ�GHUJHOLMN�SURGXFW
WH�KHEEHQ�RQWZLNNHOG��GUDDGORRV�HQ�YRRU]LHQ�YDQ�HHQ�K\SRDODUP��'H�ILUPD�YHUZDFKW�KHW�SURGXFW�LQ������RS�GH
$PHULNDDQVH�PDUNW�WH�NXQQHQ�]HWWHQ�

,QWUDYHQHX]H�VHQVRUHQ��LQ�HHQ�DGHU��YRRU�ODQJGXULJ�JHEUXLN�]LMQ�LQ�GLHUSURHYHQ�JHWHVW��'H]H
V\VWHPHQ�ZDUHQ�VWDELHOHU�GDQ�GH�VXEFXWDQH�V\VWHPHQ�HQ�KHUNDOLEUDWLH�ZDV�QLHW�QRGLJ��'H
YRUPLQJ�YDQ�VWROVHOV��LQIHFWLHV�HQ�YDDWZDQGEHVFKDGLJLQJ�NXQQHQ�ELM�PHQVHQ�HFKWHU�QRJ
SUREOHPHQ�RSOHYHUHQ��3LFNXS��������-DUHPNR�	�5RUVWDG��������-HDQGLGLHU�	�%RLYLQ��������
+RHZHO�GH]H�DDQSDN�RYHU�KHW�JHKHHO�JHQRPHQ�PLQGHU�SUREOHPDWLVFK�OLMNW��OHJW�KHW
EHGULMIVOHYHQ�WRW�QX�WRH�YRRUDO�KHW�DFFHQW�RS�RQGHU]RHN�QDDU�VXEFXWDQH�VHQVRUHQ��*RXJK�HW
DO���������
�
(YDOXDWLH�YDQ�GH�PHHWWHFKQLHNHQ
�9DQ�YHHO�QLHW�LQYDVLHYH�WHFKQLHNHQ�LV�GH�I\VLVFK�FKHPLVFKH�EDVLV�JRHG�EHVFKUHYHQ��HQ
VRPPLJH PHWKRGHQ�ZRUGHQ�LQ�DQGHUH�WDNNHQ�YDQ�ZHWHQVFKDS�DO�WRHJHSDVW��7RHSDVVLQJ�LQ�KHW
PHQVHOLMN�OLFKDDP�EUHQJW�HFKWHU�WDO�YDQ�SUREOHPHQ�PHW�]LFK�PHH�HQ�YHOH�I\VLRORJLVFKH
IDFWRUHQ�KHEEHQ�LQYORHG�RS�KHW�PHHWUHVXOWDDW��'H�RQWZLNNHOLQJ�YDQ�LQ�GH�SUDNWLMN�JRHG
EUXLNEDUH�JOXFRVHPHHWDSSDUDWXXU�YHUORRSW�GDQ�RRN�PRHL]DDP��+HW�RQGHU]RHN�QDDU�GH
ELRVHQVRUHQ�PHW�EHKXOS�YDQ�JOXFRVH�R[LGDVH�LV�YHUJHYRUGHUG�HQ�OLMNW�ZHLQLJ�YHUEHWHULQJ�PHHU
RS�WH�NXQQHQ�OHYHUHQ��(U�ZRUGW�GDQ�RRN�JH]RFKW�QDDU�DQGHUH�SULQFLSHV��ELMYRRUEHHOG
RVPRWLVFKH�GUXN���3XEOLFDWLHV�LQ�ZHWHQVFKDSSHOLMNH�WLMGVFKULIWHQ�YDQ�GH�UHVXOWDWHQ�YDQ
JOXFRVHPHWLQJ�LQ�YLYR�HQ�YDQ�NOLQLVFKH�VWXGLHV�]LMQ�QDXZHOLMNV�EHVFKLNEDDU��.ORQRII��������
9RRU�DO�GH]H�PHWKRGHQ�JHOGW�GDW�GH�FRUUHODWLH�WXVVHQ�KHW�JOXFRVHJHKDOWH�LQ�GH�JHPHWHQ
YORHLVWRI�HQ�KHW�JOXFRVHJHKDOWH�LQ�KHW�EORHG�RQGXEEHO]LQQLJ�YDVW�PRHW�VWDDQ�HQ�LQ�KHW�YHUORRS
YDQ�GH�WLMG�JHKDQGKDDIG�PRHW�NXQQHQ�ZRUGHQ��,Q������KDG�GH�)'$�QRJ�JHHQ�HQNHO�SURGXFW
WRHJHODWHQ�WRW�GH�PDUNW��ZHO�JRHGJHNHXUG�RP�YHUGHU�RQGHU]RHN�WH�YHUULFKWHQ���'H�]RHNWRFKW
QDDU�HHQ�VQHOOH��EHWURXZEDUH��SDWLsQWYULHQGHOLMNH��ODQJGXULJ�ZHUNHQGH�HQ�EHWDDOEDUH�QLHW
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LQYDVLHYH�JOXFRVHPHWHU�KHHIW�QRJ�QLHW�KHW�JHZHQVWH�UHVXOWDDW�RSJHOHYHUG��*RXJK�HW�DO��������
-DUHPNR�	�5RUVWDG��������5RH�	�6PROOHU���������'H�RSWLPLVWLVFKH�YHUZDFKWLQJHQ�GLH�YDDN
LQ�SXEOLFDWLHV�HQ�LQ�WLMGVFKULIWHQ�YRRU�GLDEHWHVSDWLsQWHQ�ZHUGHQ�XLWJHVSURNHQ��]LMQ�QRJ�QLHW
XLWJHNRPHQ��5REHUWV��������$UQROG��������:DONHU��������
� ,Q������VWHOGH�GH�6WXXUJURHS�7RHNRPVWVFHQDULR¶V�*H]RQGKHLGV]RUJ�GDW�HU�YRRU�����
HHQ�JRHGH�VHQVRU�JHYRQGHQ�]RX�PDDU�GDW�HHQ�³NXQVWPDWLJH�DOYOHHVNOLHU´��RI�FORVHG�ORRS
V\VWHHP��]LH������QLHW�]R�VQHO�DOJHPHQH�LQJDQJ�]RX�YLQGHQ��6WXXUJURHS�7RHNRPVWVFHQDULR
V
*H]RQGKHLGV]RUJ���������$QGHUHQ�DFKWWHQ�HLQG�MDUHQ�WDFKWLJ��JH]LHQ�GH�EHSHUNWH�YRUGHULQJHQ
LQ KHW�RQGHU]RHN��HHQ�VQHO�EHVFKLNEDDU�NRPHQ�YDQ�HHQ�JOXFRVHVHQVRU�QLHW�ZDDUVFKLMQOLMN
�6HODP���������'H�JOXFRVHVHQVRUV�]LMQ�]RDOV�EHVFKUHYHQ��RS�GLW�PRPHQW�QRJ�VWHHGV�LQ
RQWZLNNHOLQJ�
�
9HUZDFKWLQJHQ�YRRU�GH�NRUWH�WHUPLMQ�������������
� 'H�KXLGLJH�JHQHUDWLH�EORHGJOXFRVHPHWHUV�LV�µXLWRQWZLNNHOG¶��HU�YDOW�QLHW�YHHO�PHHU�DDQ�KHW

KXLGLJH�VRRUW�PHWHUV�WH�YHUEHWHUHQ�TXD�JHEUXLNVJHPDN�HQ�WHFKQRORJLVFKH�SULQFLSHV��7RFK
]XOOHQ IDEULNDQWHQ�SUREHUHQ�VWHHGV�QLHXZH�SURGXFWHQ�RS�GH�PDUNW�WH�EUHQJHQ�PHW�NOHLQH
YHUEHWHULQJHQ��]RGDW�]LM�GH�PDUNW�LQ�KDQGHQ�KRXGHQ�HQ�GH�SURGXFWLH�YDQ�JHQHULHNH
�DOJHPHHQ�WRHSDVEDUH��YDDN�JRHGNRSHUH��DOWHUQDWLHYHQ�YRRUEOLMYHQ�

� 1LHW�LQYDVLHYH�JOXFRVHPHWHUV�]XOOHQ�RS�GH�PDUNW�YHUVFKLMQHQ��'H�PDWH�ZDDULQ�GH]H
DSSDUDWXXU�WRHJHSDVW�JDDW�ZRUGHQ�]DO�DIKDQJHQ�YDQ�GH�UHVXOWDWHQ�YDQ�YHUJHOLMNHQG
RQGHU]RHN�PHW�EHVWDDQGH�PHWHUV�HQ�YDQ�GH�HLVHQ�GLH�DDQ�GH�QLHW�LQYDVLHYH�PHWHUV�JHVWHOG
JDDQ�ZRUGHQ��'DDUQDDVW�VSHOHQ�NRVWHQ��RQGHUKRXG��VWRULQJVJHYRHOLJKHLG�HQ�GH�HUYDULQJHQ
YDQ GH�SDWLsQWHQ�HHQ�EHODQJULMNH�URO��$DQJH]LHQ�GH�NOLQLVFKH�VWXGLHV�QDDU�GH�SUHVWDWLHV�YDQ
QLHW�LQYDVLHYH�EORHGJOXFRVHPHWHUV�RS�GLW�PRPHQW�QRJ�VFKDDUV�]LMQ��ZRUGW�QLHW�YHUZDFKW
GDW GLW�ELQQHQ�YLMI�MDDU�HHQ�EUXLNEDDU�DOWHUQDWLHI�YRRU�GH�EHVWDDQGH�JOXFRVHPHWHUV�]DO
ZRUGHQ�YRRU�HHQ�EUHGH�GRHOJURHS��(HQ�WRHSDVVLQJ�DOV��QDFKWHOLMN��K\SRDODUP�LV�ZHO�JRHG
GHQNEDDU�RPGDW�GLW�QXWWLJ�LV�HQ�EHWUHNNHOLMN�ULVLFRORRV�YRRU�GH�SDWLsQW��%RYHQGLHQ�EHVWDDW
HU RS�GLW�PRPHQW�JHHQ�JRHG�IXQFWLRQHUHQG�K\SRDODUP�

� (U�]DO�PHHU�HUYDULQJ�ZRUGHQ�RSJHGDDQ�PHW�FRQWLQX�PHWHQGH��RQGHUKXLGVH��QDDOGYRUPLJH
JOXFRVHVHQVRUHQ��JHEDVHHUG�RS�KHW�HQ]\P�JOXFRVH�R[LGDVH���GLH�ODQJGXULJ�LQ�VWDDW�]LMQ�WH
IXQFWLRQHUHQ��(HQ�GHUJHOLMNH�VHQVRU�GLH�GULH�GDJHQ�IXQFWLRQHHUW�LV�HLQG������LQ�1HGHUODQG
EHVFKLNEDDU�JHNRPHQ�YRRU�NOLQLVFK�RQGHU]RHN��+LHUPHH�]DO�HUYDULQJ�ZRUGHQ�RSJHGDDQ�
HQ KHW�VWUHYHQ�YDQ�GH�ILUPD�LV�LQ������KHW�SURGXFW�RS�GH�PDUNW�WH�]HWWHQ��2RN�]DO�QDDU
YHUZDFKWLQJ�HHQ�DODUP�]LMQ�LQJHERXZG�GDW�ZDDUVFKXZW�YRRU�K\SRJO\FHPLHsQ��HQ�]DO�GH
VHQVRU�GUDDGORRV�]LMQ��'H�YHUZDFKWLQJ�LV�GDW�GLW�W\SH�VHQVRUHQ�LQ������JHEUXLNW�ZRUGW
GRRU JURRWYHUEUXLNHUV�YDQ�WHVWVWULSV��]RDOV�]ZDQJHUH�GLDEHWHVSDWLsQWHQ��2RN�GH]H�WHFKQLHN
]DO QRJ�QLHW�XLWRQWZLNNHOG�]LMQ�RYHU�YLMI�MDDU�

�
9HUZDFKWLQJHQ�YRRU�GH�PLGGHOODQJH�WHUPLMQ�������������
� 'H�PHWKRGHQ�YRRU�QLHW�LQYDVLHYH�JOXFRVHPHWLQJHQ�]XOOHQ�VWHUN�YHUEHWHUG�]LMQ�
� (U�]XOOHQ�EHWURXZEDUH�VHQVRUHQ�YRRU�LQYDVLHYH�FRQWLQXPHWLQJHQ�YDQ�JOXFRVH�ZRUGHQ

RQWZLNNHOG��QLHW�DOOHHQ�RQGHUKXLGV��PDDU�RRN�LQWUDYHQHXV��1DDU�YHUZDFKWLQJ�]DO�HHQ
RQGHUKXLGVH�VHQVRU�EHVFKLNEDDU�]LMQ�GLH�GUDDGORRV�HHQ�LQVXOLQHSRPS�NDQ�DDQVWXUHQ��HHQ
FORVHG�ORRS�V\VWHHP�
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9HUZDFKWLQJHQ�YRRU�GH�ODQJH�WHUPLMQ�������������
� 'H�FRQWLQX�PHWHQGH�JOXFRVHVHQVRUHQ��RQGHUKXLGV�HQ�LQWUDYHQHXV��]LMQ�XLWRQWZLNNHOG�HQ

YHUYDQJHQ�RS�JURWH�VFKDDO�GH�YLQJHUSULN�HQ�GH�EORHGJOXFRVH�PHWHUV�YRRU�SDWLsQWHQ�GLH
YDDN PRHWHQ�SULNNHQ��]RDOV�]ZDQJHUH�GLDEHWHVSDWLsQWHQ�HQ�SDWLsQWHQ�GLH�ODVWLJ�LQVWHOEDDU
]LMQ��

����� ,QVXOLQHWRHGLHQLQJ
�
,QVXOLQHSRPSHQ
�0HW�GH�RQWZLNNHOLQJ�YDQ�GH�HHUVWH�LPSODQWHHUEDUH�LQVXOLQHSRPS�LQ�������GH�HHUVWH
SURWRW\SHQ�YDQ�HHQ�FORVHG�ORRS�V\VWHHP�LQ�������HQ�GH�HHUVWH�GDDGZHUNHOLMNH�LPSODQWDWLHV
YDQ�LQVXOLQHSRPSHQ�LQ������ZDUHQ�GH�YHUZDFKWLQJHQ�GDW�HU�VSRHGLJ�HHQ�LPSODQWHHUEDDU
FORVHG�ORRS�V\VWHHP�EHVFKLNEDDU�]RX�]LMQ��6HODP���������,Q������HQ������VFKHHI�GH�67*�GDW
JOXFRVHVHQVRUHQ�HQ�HHQ�FORVHG�ORRS�V\VWHHP�ELQQHQ���MDDU�PRJHOLMN�NRQGHQ�]LMQ��PDDU�PHQ
JDI�RRN�DDQ�GDW�VRPPLJH�VFHSWLFL�EHZHHUGHQ�GDW�KHW�QRRLW�RSHUDWLRQHHO�]RX�ZRUGHQ��6WHHULQJ
&RPPLWWHH�RQ�)XWXUH�+HDOWK�6FHQDULRV��������6WXXUJURHS�7RHNRPVWVFHQDULR
V
*H]RQGKHLGV]RUJ��������
�
2YHULJH�WRHGLHQLQJVYRUPHQ�YDQ�LQVXOLQH
�'LYHUVH�EHGULMYHQ�ZHUNHQ�DDQ�IRUPXOHULQJHQ�YDQ�LQVXOLQH�GLH�JHwQKDOHHUG�NXQQHQ�ZRUGHQ
�$QRQLHP������F��$QRQLHP������G���1DGHHO�LV�GDW�QDXZNHXULJ�GRVHUHQ�YDQ�LQVXOLQH�ELM�GH]H
WRHGLHQLQJVZLM]HQ�PRHLOLMN�LV��'H�LQYORHG�YDQ�DVWPD��&23'��URNHQ�RI�HHQ�ORQJRQWVWHNLQJ�]LMQ
QRJ�QLHW�EHNHQG��2RN�ZRUGW�DO�VLQGV������JHWUDFKW�IRUPXOHULQJHQ�YRRU�LQWUDQDVDOH�WRHGLHQLQJ
WH�RQWZLNNHOHQ��+HW�DEVRUEHUHQG�RSSHUYODN�LV�GDQ�HFKWHU�NOHLQHU�GDQ�LQ�GH�ORQJHQ��GH
UHVRUSWLH�RS�]LFK�YHUORRSW�PRHLOLMNHU�HQ�KHW�SUHFLHV�GRVHUHQ�ZRUGW�EHwQYORHG�GRRU�R�D�
YHUNRXGKHGHQ��DOOHUJLHsQ��WHPSHUDWXXU�HQ�YRFKWLJKHLG��6DXGHN���������(HQ�DDQWDO�EHGULMYHQ
KHHIW�RUDDO�WRHSDVEDUH�VWRIIHQ�LQ�RQWZLNNHOLQJ�GLH�GH�ZHUNLQJ�YDQ�LQVXOLQH�QDERRWVHQ�
0LQVWHQV�ppQ�YDQ�GH]H�VWRIIHQ�]RX�RRN�JHVFKLNW�]LMQ�YRRU�GH�EHKDQGHOLQJ�YDQ�W\SH��
SDWLsQWHQ��=KDQJ�HW�DO���������$QRQLHP������F��$QRQLHP������G���7HQVORWWH�ZHUNHQ�-DSDQVH
RQGHU]RHNHUV�DDQ�HHQ�K\GURJHO�PHW�LQVXOLQH�GLH�UHDJHHUW�RS�GH�DDQZH]LJKHLG�YDQ�JOXFRVH�
0LGGHOV�HHQ�LQ�GH�JHO�LQJHERXZG�HLZLW�GDW�LQ�VWDDW�LV�JOXFRVH�WH�ELQGHQ��]HW�GH�JHO�XLW�LQGLHQ
GH�JOXFRVHVSLHJHO�KRRJ�LV��ZDDUGRRU�GH�DIJLIWH�YDQ�LQVXOLQH�WRHQHHPW��%LM�ODJHUH�JOXFRVH�
VSLHJHOV�NULPSW�GH�JHO�HQ�ZRUGW�YHUGHUH�LQVXOLQH�DIJLIWH�YHUKLQGHUG��$QRQLHP������D��

$OV�LQ�GH�WRHNRPVW�DQGHUH�YRUPHQ�YDQ�LQVXOLQHWRHGLHQLQJ�EUHHG�WRHSDVEDDU�]RXGHQ
EOLMNHQ�WH�]LMQ��]DO�GLW�KHW�JHEUXLN�YDQ�LQVXOLQHSHQQHQ�HQ�SRPSHQ�GRHQ�GDOHQ��'H�PHQLQJHQ
RYHU�GH�KDDOEDDUKHLG�YDQ�GH�YHUVFKLOOHQGH�SURGXFWHQ�]LMQ�YHUGHHOG�

%LM�KHW�5,90�ZRUGW��LQ�KHW�NDGHU�YDQ�GH�9RONVJH]RQGKHLG�7RHNRPVW�9HUNHQQLQJ
������HHQ�SURMHFW�XLWJHYRHUG�QDDU�GH�RQWZLNNHOLQJHQ�LQ�KHW�JHQHHVPLGGHOHQDDQERG�ZDDUELM
RRN�GLDEHWHV�PHOOLWXV�DDQ�GH�RUGH�NRPW��UDSSRUWDJH�LQ�KHW�QDMDDU�������
�
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9HUZDFKWLQJHQ�YRRU�GH�NRUWH�WHUPLMQ�������������
� +RHZHO�GH�SHQQHQ�YRRU�LQVXOLQHWRHGLHQLQJ�YULMZHO�XLWRQWZLNNHOG�]LMQ�ZRUGHQ�HU�QRJ

DOWLMG�QLHXZH�W\SHQ�RS�GH�PDUNW�JHEUDFKW�YRRU]LHQ�YDQ�EHSDDOGH�VRIWZDUH�PHW�EHWUHNNLQJ
WRW GH�LQVXOLQHGRVHULQJ�

� .OHLQH�YHUEHWHULQJHQ�DDQ�XLWZHQGLJH�LQVXOLQHSRPSHQ�PRJHQ�ZRUGHQ�YHUZDFKW��=LM
NXQQHQ�QRJ�NOHLQHU�ZRUGHQ��EHWHU�SURJUDPPHHUEDDU��YRRU]LHQ�YDQ�HHQ�EHWURXZEDDU�HQ
JHVSHFLILFHHUG�DODUP��HQ�PHW�HHQ�ODQJHUH�OHYHQVGXXU�

9HUZDFKWLQJHQ�RS�GH�PLGGHOODQJH�WHUPLMQ�HQ�ODQJH�WHUPLMQ�������������
� 'H�KLHUERYHQ�JHVFKHWVWH�YHUZDFKWLQJHQ�]XOOHQ�YRRUW]HWWHQ�
� ,QVXOLQHWRHGLHQLQJVV\VWHPHQ�]XOOHQ�GHHO�XLWPDNHQ�YDQ�FORVHG�ORRS�V\VWHPHQ��]LH

KLHURQGHU��
�
���� &ORVHG�ORRS�V\VWHHP
�&ORVHG�ORRS�V\VWHPHQ�ZRUGHQ�QX�RS�NOHLQH�VFKDDO�WRHJHSDVW�LQ�NOLQLVFK�H[SHULPHQWHOH
VLWXDWLHV��(FKWHU��GH�JOXFRVHVHQVRU�LV�H[WHUQ��HQ�GXV�QLHW�JHwPSODQWHHUG���PHHW�LQ�KHW
LQWHUVWLWLsOH�YRFKW�RI�LQ�KHW�RQGHUKXLGVH�YHWZHHIVHO��HU�LV�QRJ�JHHQ�V\VWHHP�GDW�ODQJGXULJ�LQ
VWDDW�LV�WH�IXQFWLRQHUHQ��3IHLIIHU�HW�DO���������8INHV���������,QVXOLQHWRHGLHQLQJ�YLD�KHW
EXLNYOLHV��LQWUDSHULWRQHDDO��OLMNW�KHW�PHHVW�JXQVWLJ�RPGDW�GH�LQVXOLQH�GDQ�VQHO�LQ�GH
EORHGFLUFXODWLH�ZRUGW�RSJHQRPHQ�HQ�QDDU�GH�OHYHU�ZRUGW�JHYRHUG��QHW�DOV�ELM�JH]RQGH
PHQVHQ���'H�NDWKHWHUV�JDDQ�WHJHQZRRUGLJ�ODQJ�PHH�HQ�YHURRU]DNHQ�UHODWLHI�ZHLQLJ
SUREOHPHQ�PHHU��-DUHPNR�	�5RUVWDG��������
� 'H�RSWLPLVWLVFKH�YHUZDFKWLQJHQ�RYHU�HHQ�FORVHG�ORRS�V\VWHHP�]LMQ�QLHW�XLWJHNRPHQ�
+HW�RQWZLNNHOHQ�YDQ�HHQ�EHWURXZEDUH�LPSODQWHHUEDUH�JOXFRVHVHQVRU�OLMNW�RS�GLW�PRPHQW�KHW
JURRWVWH�VWUXLNHOEORN�WH�]LMQ��*OXFRVHJHVWXXUGH�LQVXOLQHWRHGLHQLQJ�NDQ�QX�QRJ�VOHFKWV�ODQJV
I\VLRORJLVFKH�ZHJ�EHUHLNW�ZRUGHQ��PHW�WUDQVSODQWDWLH�YDQ�GH�DOYOHHVNOLHU�RI�HLODQGMHV�YDQ
/DQJHUKDQV�
�
9HUZDFKWLQJHQ�YRRU�GH�NRUWH�WHUPLMQ�������������
� %LQQHQ�YLMI�MDDU�ZRUGHQ�QRJ�JHHQ�FORVHG�ORRS�V\VWHPHQ�YHUZDFKW�
�
9HUZDFKWLQJHQ�YRRU�GH�PLGGHOODQJH�WHUPLMQ�������������
� &ORVHG�ORRS�V\VWHPHQ�RS�EDVLV�YDQ�QLHW�JHwPSODQWHHUGH�JOXFRVH�VHQVRUHQ�]XOOHQ

EHVFKLNEDDU�NRPHQ�
9HUZDFKWLQJHQ�YRRU�GH�ODQJH�WHUPLMQ�������������
� &ORVHG�ORRS�V\VWHPHQ��FRQWLQXH�ZHUNHQGH�V\VWHPHQ�LQ�FRPELQDWLH�PHW�HHQ

LQVXOLQHSRPS��]LMQ�JHUHHG�YRRU�DOJHPHHQ�JHEUXLN�
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���� 7UDQVSODQWDWLH
�'H�VROLWDLUH�WUDQVSODQWDWLH�YDQ�GH�DOYOHHVNOLHU��GXV�]RQGHU�HHQ�QLHUWUDQVSODQWDWLH��OHYHUW�VWHHGV
EHWHUH�UHVXOWDWHQ�RS��HQ�ZRUGW�LQPLGGHOV�YDNHU�XLWJHYRHUG��,Q�GH�96�ZRUGHQ�JHVHOHFWHHUGH
SDWLsQWHQ�PHW�GLDEHWHV�W\SH���HQ�RRN�SDWLsQWHQ�PHW�HHQ�]HHU�PRHLOLMN�LQVWHOEDUH�GLDEHWHV�PHW
ZHJUDNLQJHQ��µK\SRJO\FHPLF�XQDZDUHQHVV¶��PHW�JRHG�JHYROJ�RS�GH]H�PDQLHU�EHKDQGHOG�
1DDU�DDQOHLGLQJ�YDQ�GH�JRHGH�UHVXOWDWHQ�YDQ�KHW�JHFRPELQHHUGH�DOYOHHVNOLHU��HQ
QLHUWUDQVSODQWDWLH�SURJUDPPD�LV�LQ�*URQLQJHQ�RRN�JHVWDUW�PHW�VROLWDLUH�DOYOHHVNOLHU�
WUDQVSODQWDWLH��'LW�JHEHXUW�YRRUQDPHOLMN�ELM�SDWLsQWHQ�PHW�]HHU�PRHLOLMN�LQVWHOEDUH�GLDEHWHV
PHW ZHJUDNLQJHQ��SHUV��FRPP��3ORHJ���7UDQVSODQWDWLH�YDQ�GH�DOYOHHVNOLHU�DOV�JHKHHO�LV�RS�GLW
PRPHQW GH�HQLJH�PDQLHU�RP�RQDIKDQNHOLMN�WH�ZRUGHQ�YDQ�LQVXOLQH�HQ�GLDEHWHV�WH�JHQH]HQ�

�2PGDW�VOHFKWV�HHQ�SDDU�SURFHQW�YDQ�GH�DOYOHHVNOLHU�EHVWDDW�XLW�LQVXOLQHSURGXFHUHQGH
FHOOHQ��GH�HLODQGMHV�YDQ�/DQJHUKDQV���KHHIW�PHQ�DIJHORSHQ�SHULRGH�GUXN�JHZHUNW�DDQ�GH
PRJHOLMNKHLG�DOOHHQ�GH]H�HLODQGMHV�WH�WUDQVSODQWHUHQ��+RHZHO�HU�DO�YHHO�YRRUXLWJDQJ�LV
JHERHNW��EOLMIW�KHW�]XLYHUHQ�YDQ�GH�DOYOHHVNOLHU�HHQ�PRHLOLMNH�HQ�ODQJGXULJH�SURFHGXUH��9OLHW
HW DO���������&DODILRUH���������2P�YROGRHQGH�KXPDQH�HLODQGMHV�WH�YHUNULMJHQ�]LMQ�PHHUGHUH
GRQRUHQ�QRGLJ��'LW�LV�JHHQ�ZHQVHOLMNH�VLWXDWLH�YDQZHJH�HHQ�JURWHUH�NDQV�RS�DIVWRWLQJ��'H
HUYDULQJ�PHW�HLODQGMHVWUDQVSODQWDWLH�LV�GDQ�RRN�QRJ�VWHHGV�EHSHUNW��2S�]LFK�LV�GH
WUDQVSODQWDWLHSURFHGXUH�QLHW�LQJHZLNNHOG��RQGHU�SODDWVHOLMNH�YHUGRYLQJ�ZRUGHQ�GH�HLODQGMHV
YDQ�/DQJHUKDQV�JHwQMHFWHHUG�LQ�GH�OHYHUSRRUWDGHU��ZDDUQD�]LM�LQ�GH�NOHLQHUH�EORHGYDWHQ�YDQ
GH OHYHU�YDVWORSHQ�HQ�YDQ�GDDUXLW�JDDQ�IXQFWLRQHUHQ��)HGHUOLQ�	�3R]]D���������+HW�/HLGV
8QLYHUVLWDLU�0HGLVFK�&HQWUXP�NRQGLJGH�DDQ�GDW�PHQ�YHUZDFKWWH�RP�LQ�GH�ORRS�YDQ������GH
HHUVWH�HLODQGMHVWUDQVSODQWDWLH�XLW�WH�YRHUHQ��9RRU�]RYHU�EHNHQG�LV�GLW�HFKWHU�QRJ�QLHW�JHEHXUG�
'H]H�LQJUHHS�]DO�YRRUDOVQRJ�DOOHHQ�ZRUGHQ�XLWJHYRHUG�ELM�SDWLsQWHQ�ZDDUELM�QD�HHQ
JHFRPELQHHUGH�QLHU��HQ�DOYOHHVNOLHUWUDQVSODQWDWLH�GH�DOYOHHVNOLHU�LV�DIJHVWRWHQ��������,Q�GLW
FHQWUXP�ZRUGW�RRN�RQGHU]RHN�JHGDDQ�QDDU�GH�WRHSDVVLQJ�YDQ�$7*��DQWL�WK\PRF\WHQ
JOREXOLQH��HQ�GDDUYDQ�DIJHOHLGH�VWRIIHQ��'H]H�EOLMNHQ�GH�NDQV�RS�DIVWRWLQJ��PHW�QDPH�GRRU
DXWR�LPPXXQUHDFWLHV��YDQ�JHWUDQVSODQWHHUGH�HLODQGMHV�YDQ�/DQJHUKDQV�YHUGHU�WH�YHUNOHLQHQ�HQ
GDDUPHH�KHW�VXFFHV�YDQ�GH�LQJUHHS�WH�YHUJURWHQ��0HJKHOHQ���������2RN�ZRUGW�GRRU�RQGHU
DQGHUH�GH�*URQLQJVH�RQGHU]RHNVJURHS�JHSUREHHUG�RP�GH�WH�WUDQVSODQWHUHQ�HLODQGMHV�]R�WH
YHUSDNNHQ�GDW�ZHLQLJ�RI�JHHQ�DIZHHURQGHUGUXNNHQGH�PLGGHOHQ�QRGLJ�]LMQ��'H]H�]RJHQDDPGH
µHQFDSVXODWHG�FHOOµ�WHFKQLHNHQ�ZRUGW�HOGHUV�PHHU�XLWJHEUHLG�EHVFKUHYHQ��:DVVHQDDU�HW�DO��
������ 7UDQVSODQWDWLH�YDQ�RPNDSVHOGH�HLODQGMHV�PRHW�KHUKDDOGHOLMN�JHEHXUHQ�RPGDW�]LM�RS
GHQ�GXXU�WRFK�ZRUGHQ�DIJHVWRWHQ��+HW�DOWHUQDWLHI�LV�KHW�VOLNNHQ�YDQ�DIZHHURQGHUGUXNNHQGH
JHQHHVPLGGHOHQ��7RHSDVVLQJ�RS�JURWH�VFKDDO�ZRUGW�EHSHUNW�GRRU�WHJHQYDOOHQGH
VODJLQJVSHUFHQWDJHV�QD���MDDU������RYHUOHYLQJ�YDQ�SDWLsQWHQ������RYHUOHYLQJ�YDQ�KHW
HLODQGMHVWUDQVSODQWDDW��HQ����YDQ�GH�SDWLsQWHQ�ZDV�LQVXOLQH�RQDIKDQNHOLMN��,3,7$��������
�6RRQ�6KLRQJ�HW�DO���������/DQ]D�HW�DO���������5RVHQEHUJ��������.H\QRQ�HW�DO����������$OV
ERYHQJHQRHPGH�PHWKRGHQ�VODJHQ�LV�HU�WH�ZHLQLJ�GRQRUPDWHULDDO�EHVFKLNEDDU�RP�DOOH�W\SH��
SDWLsQWHQ�WH�EHKDQGHOHQ��,QGLHQ�KHW�PRJHOLMN�ZRUGW�HLODQGFHOOHQ�LQ�JURWH�JHWDOH�WH�NZHNHQ�]RX
HU HHQ�µHLODQGMHVEDQN¶��HHQ�RUJDDQEDQN�RSJH]HW�NXQQHQ�ZRUGHQ��6FKLOIJDDUGH��������

(HQ�DQGHUH�RSWLH�LV�[HQRWUDQVSODQWDWLH��9DUNHQV�]RXGHQ�GDQ�HHQ�JHVFKLNWH�OHYHUDQFLHU
]LMQ��JHVFKLNWHU�GDQ�DSHQ�YDQZHJH�HHQ�YHUJHOLMNEDUH�I\VLRORJLH�PHW�GH�PHQV��DOOHVHWHU���GH
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JHULQJHUH�NRVWHQ�YRRU�KHW�IRNNHQ�HQ�KXLVYHVWHQ��GH�YHUJHOLMNEDUH�LQVXOLQH��VOHFKWV�ppQ
DPLQR]XXU�YHUVFKLOW�YDQ�GH�PHQV��HQ�PLQGHU�HWKLVFKH�EH]ZDUHQ��(U�]LMQ�EHJLQ�MDUHQ�QHJHQWLJ
NOLQLVFKH�VWXGLHV�XLWJHYRHUG�PHW�FOXVWHUV�YDQ�IRHWDOH�YDUNHQV�HLODQGMHV�LQ�NOHLQH�DDQWDOOHQ
SDWLsQWHQ�GLH�RRN�HHQ�DOORJHQH�QLHUWUDQVSODQWDWLH�RQGHUJLQJHQ��'H]H�SDWLsQWHQ�VOLNWHQ
DIZHHURQGHUGUXNNHQGH�JHQHHVPLGGHOHQ��HQ�WRFK�ZHUGHQ�DOOH�JHWUDQVSODQWHHUGH�HLODQGMHV
DIJHVWRWHQ��'H�67*�VFKUHHI�LQ������GDW�KHW�PRJHOLMN�ZDV�GDW�YyyU������WUDQVSODQWDWLH�NRQ
SODDWVYLQGHQ�YDQ�JH]XLYHUGH�EqWDFHOOHQ��DINRPVWLJ�YDQ�GLHUHQHPEU\R¶V��6WXXUJURHS
7RHNRPVWVFHQDULR
V�*H]RQGKHLGV]RUJ���������'H�LQJHNDSVHOGH�YDUNHQVHLODQGMHV�OLMNHQ�HHQ
UHsOH�NDQV�RS�NOLQLVFK�VXFFHV�WH�ELHGHQ��PDDU�HHQ�EUHGH�WRHSDVVLQJ�LV�QRJ�YHU�ZHJ��3URQN�
������8OULFKV�HW�DO����������=R�PRHWHQ�GH�YROJHQGH�]DNHQ�QRJ�JHRSWLPDOLVHHUG�ZRUGHQ��GH
GRVHULQJ��KHW�RSNZHNHQ��KHW�PDWHULDDO�YDQ�KHW�RPKXOVHO��JRHGH�YHUGUDDJEDDUKHLG��ELRORJLVFK
DIEUHHNEDDU��LPSODQWDWLHWHFKQLHNHQ��GH�OHYHQVGXXU�LQ�GH�PHQV��DIVWRWLQJ�HQ�GH�OHYHQVGXXU�YDQ
GH�FHOOHQ��HQ�PHWKRGHQ�RP�DIVWRWLQJ�YURHJWLMGLJ�WH�KHUNHQQHQ��.H\QRQ�HW�DO����������'LW
ODDWVWH�RQGHUZHUS�KHHIW�UHODWLHI�ZHLQLJ�DDQGDFKW�JHNUHJHQ�DIJHORSHQ�GHFHQQLXP��/DQ]D�HW�DO��
������/DQ]D�	�&KLFN��������8INHV��������5RVHQEHUJ��������8OULFKV�HW�DO����������5RQGRP
[HQRWUDQVSODQWDWLH�ZRUGW�YHHO�JHGLVFXVVLHHUG��1DDVW�GH�RQEHNHQGKHLG�HQ�RQ]HNHUKHLG�RYHU�GH
WHFKQLVFKH�PRJHOLMNKHGHQ�JDDW�HHQ�EHODQJULMN�GHHO�YDQ�GH�GLVFXVVLH�RYHU�GH�YUDDJ�RI�ZH�GH]H
RQWZLNNHOLQJHQ�ZHO�ZLOOHQ��=R�EOLMIW�DIVWRWLQJ�YDQ�KHW�YUHHPGH�RUJDDQ�RI�ZHHIVHO�YHHODO�QRJ
HHQ SUREOHHP��HQ�VFKXLOW�HU�JHYDDU�LQ�GH�RYHUGUDFKW�YDQ�]LHNWHYHUZHNNHUV��YLUXVVHQ��EDFWHULsQ
HQ VFKLPPHOV���'H�7ZHHGH�.DPHU�KHHIW�UHFHQW�EHVORWHQ�WRW�HHQ�PRUDWRULXP�RS�NOLQLVFK
RQGHU]RHN�HQ�NOLQLVFKH�WRHSDVVLQJ�YDQ�[HQRWUDQVSODQWDWLH��$OOH�RQGHU]RHN�RS�KHW�JHELHG�YDQ
[HQRWUDQVSODQWDWLH�ZDDUELM�OHYHQG�GLHUOLMN�PDWHULDDO��RUJDQHQ��ZHHIVHOV�RI�FHOOHQ��LQ�RI�DDQ�GH
PHQV�ZRUGW�JHEUDFKW�LV�YHUERGHQ��,Q�KHW�NDGHU�YDQ�GH�:HW�RS�ELM]RQGHUH�0HGLVFKH
9HUULFKWLQJHQ��DUW����HHUVWH�OLG��PRHW�KHW�.DELQHW�ELQQHQ�WZHH�MDDU�HHQ�ZHWVYRRUVWHO�WHU�]DNH
LQGLHQHQ��9:6���������*HFRQFOXGHHUG�PRHW�ZRUGHQ�GDW�QRJ�YHHO�RQGHU]RHN�PRHW
SODDWVYLQGHQ�YRRUGDW�HLODQGMHVWUDQVSODQWDWLH�WRW�KHW�JDQJEDUH�WKHUDSLH�DDQERG�NDQ�JDDQ
EHKRUHQ��9DQZHJH�GH�QRRG]DDN�RP�OHYHQVODQJ�DIZHHURQGHUGUXNNHQGH�JHQHHVPLGGHOHQ�WH
VOLNNHQ�]DO�WUDQVSODQWDWLH�YRRUORSLJ�JHHQ�VWDQGDDUG�WKHUDSLH�ZRUGHQ�YRRU�DOOH
GLDEHWHVSDWLsQWHQ��:HO�]DO�HHQ�JURWHU�DDQWDO�JHVHOHFWHHUGH�GLDEHWHQ�LQ�DDQPHUNLQJ�NRPHQ
YRRU�DOYOHHVNOLHUWUDQVSODQWDWLH��(HQ�DOWHUQDWLHI�NDQ�HLODQGMHVWUDQVSODQWDWLH�ZRUGHQ��HU�LV
LPPHUV�VOHFKWV�HHQ�JHULQJH�FKLUXUJLVFKH�LQJUHHS�PHW�HHQ�YHUZDDUORRVEDDU�ULVLFR�QRGLJ��HQ�GH
PHWKRGH�NDQ�RRN�WRHJHSDVW�ZRUGHQ�YyyUGDW�GH�ODWH�FRPSOLFDWLHV�]LMQ�RSJHWUHGHQ��]RGDW�HU
VSUDNH LV�YDQ�SUHYHQWLH�
�
9HUZDFKWLQJHQ�YRRU�GH�NRUWH�WHUPLMQ�������������
� %LM�SDWLsQWHQ�PHW�]HHU�PRHLOLMN�LQVWHOEDUH�GLDEHWHV�PHW�ZHJUDNLQJHQ�HQ�ELM�VRPPLJH�W\SH

� SDWLsQWHQ�]DO�LQ�JHVHOHFWHHUGH�JHYDOOHQ�HHQ�VROLWDLUH�SDQFUHDVWUDQVSODQWDWLH�ZRUGHQ
YHUULFKW�

� 'H�PHWKRGHQ�YRRU�WUDQVSODQWDWLHV�YDQ�GH�HLODQGMHV�YDQ�/DQJHUKDQV��DO�GDQ�QLHW�RPKXOG
GRRU HHQ�PHPEUDDQ��]XOOHQ�YHUGHU�RQWZLNNHOG�ZRUGHQ��:HOOLFKW�YROJW�HU�RRN�HHQ
WRHSDVVLQJ�ELM�GLDEHWLVFKH�NLQGHUHQ��8INHV��������

�
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9HUZDFKWLQJHQ�YRRU�GH�PLGGHOODQJH�WHUPLMQ�������������
� $OV�PHQ�HU�LQ�VODDJW�GH�HLODQGMHV�YDQ�/DQJHUKDQV�GXVGDQLJ�WH�YHUSDNNHQ�GDW�HU�JHHQ

DIZHHURQGHUGUXNNHQGH�JHQHHVPLGGHOHQ�PHHU�QRGLJ�]LMQ��RI�LQGLHQ�PHQ�HU�LQ�VODDJW�RP
HLODQGMHV�WH�NZHNHQ�]RGDW�HU�HHQ�RUJDDQEDQN�RSJH]HW�NDQ�ZRUGHQ��]DO�GH
HLODQGMHVWUDQVSODQWDWLH�HHQ�JURWH�YOXFKW�QHPHQ��'H�RSHUDWLH�LV�QDPHOLMN�HHQYRXGLJ��HQ�GH
WUDQVSODQWDWLH�NDQ�RRN�XLWJHYRHUG�ZRUGHQ�YyyUGDW�GH�ODWH�FRPSOLFDWLHV�]LMQ�RSJHWUHGHQ
]RGDW HU�VSUDNH�LV�YDQ�SUHYHQWLH�

�
9HUZDFKWLQJHQ�YRRU�GH�ODQJH�WHUPLMQ�������������
� (LODQGMHVWUDQVSODQWDWLH�PHW�EHKXOS�YDQ�HQFDSVXODWHG�FHOO�WHFKQRORJLH�ZRUGW�RS�JURWHUH

VFKDDO�WRHJHSDVW�
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��� *H]RQGKHLG�HQ�]RUJ��KXLGLJH�VLWXDWLH
�,Q�GLW�KRRIGVWXN�NRPHQ�DFKWHUHHQYROJHQV�DDQ�GH�RUGH��GH�VFKDWWLQJ�YDQ�KHW�KXLGLJH�DDQWDO
GLDEHWHVSDWLsQWHQ��GH�JH]RQGKHLGVWRHVWDQG�YDQ�GLDEHWHVSDWLsQWHQ��HQ�GH�]RUJ�YRRU�GH]H
SDWLsQWHQ�
�
���� +HW�DDQWDO�GLDEHWHVSDWLsQWHQ
�
+HW�KXLGLJH�DDQWDO�SDWLsQWHQ�PHW�GLDEHWHV�PHOOLWXV�LQ�1HGHUODQG�NDQ�ZRUGHQ�JHVFKDW�DDQ�GH
KDQG�YDQ�WZHH�W\SHQ�EURQQHQ��]RUJUHJLVWUDWLHV�HQ�HSLGHPLRORJLVFKH�EHYRONLQJVRQGHU]RHNHQ�
%HYRONLQJVRQGHU]RHNHQ�OHYHUHQ�KRJHUH�DDQWDOOHQ�SDWLsQWHQ�RS�RPGDW�YLD�GHUJHOLMNH
RQGHU]RHNHQ�RRN�SHUVRQHQ�ZRUGHQ�RSJHVSRRUG�GLH��QRJ��JHHQ�NODFKWHQ�KHEEHQ�RI�VOHFKWV
PLOGH�NODFKWHQ��ZDDUYRRU�LQ�KHW�DOJHPHHQ�QDXZHOLMNV�RI�JHHQ�SURIHVVLRQHOH�]RUJ�QRGLJ�LV��%LM
GLDEHWHV�LV�KHW�RSVSRUHQ�YDQ�SHUVRQHQ�PHW�HHQ�JHVWRRUGH�JOXFRVHWROHUDQWLH�ZHO�GHJHOLMN�YDQ
EHODQJ�PHW�KHW�RRJ�RS�HHQ�]R�YURHJ�PRJHOLMNH�JRHGH�LQVWHOOLQJ�YDQ�GH�JOXFRVHVSLHJHO��2PGDW
KHW�EHVWDDQGH�]RUJJHEUXLN�FHQWUDDO�VWDDW�LQ�GLW�KRRIGVWXN�]LMQ�JHJHYHQV�XLW�]RUJUHJLVWUDWLHV�DOV
XLWJDQJVSXQW�JHQRPHQ��,Q�WDEHO�����LV�KHW�DDQWDO�EHVWDDQGH�JHYDOOHQ��SUHYDOHQWLH��YDQ�GLDEHWHV
PHOOLWXV�SHU�������SHUVRQHQ�QDDU�OHHIWLMG�HQ�JHVODFKW�ZHHUJHJHYHQ�RS�EDVLV�YDQ�KHW
JHPLGGHOGH�YDQ�YLHU�KXLVDUWVHQUHJLVWUDWLHV�
�
7DEHO������3XQWSUHYDOHQWLH��SHU�������SHUVRQHQ��YDQ�GLDEHWHV�PHOOLWXV�QDDU�OHHIWLMG�HQ�JHVODFKW�D��%URQ�
5XZDDUG�	�)HVNHQV�������
�

���� ������ ������ ������ ������ ���� �WRWDDO
0DQQHQ ����� ����� ����� ������ ������ ������ ������
9URXZHQ ����� ����� ����� ������ ������ ������ ������
D��JHEDVHHUG�RS�JHPLGGHOGH�SXQWSUHYDOHQWLHV�YDQ�GH�&RQWLQXH�0RUELGLWHLWV�5HJLVWUDWLH�1LMPHJHQ��KHW�7UDQVLWLH
SURMHFW��KHW�5HJLVWUDWLHQHW�KXLVDUWVHQ�HQ�GH�1,9(/�3HLOVWDWLRQV�
�
7RHJHSDVW�RS�GH�EHYRONLQJ�SHU����������NRPHQ�GH]H�SUHYDOHQWLHV�RYHUHHQ�PHW�HHQ�DDQWDO
SDWLsQWHQ�YDQ���������PDQQHQ�HQ���������YURXZHQ��LQ�WRWDDO���������SDWLsQWHQ��+LHUYDQ
KHHIW��������W\SH����'DW�NRPW�QHHU�RS�]R¶Q���������������W\SH���SDWLsQWHQ��'H�RYHULJH����
����KHHIW�W\SH���GLDEHWHV��5XZDDUG�HW�DO����������=RDOV�JHVWHOG�JHEUXLNW�HHQ�GHHO�YDQ�GH�W\SH
� GLDEHWHVSDWLsQWHQ�HYHQHHQV�LQVXOLQH��*HVFKDW�ZRUGW�GDW�LQ�WRWDDO�����YDQ�GH
GLDEHWHVSDWLsQWHQ�DIKDQNHOLMN�LV�YDQ�LQVXOLQH��RIZHO�]R¶Q�����������������SDWLsQWHQ��%DDUVPD
	 3DDSH���������'LW�NRPW�RYHUHHQ�PHW�GH�EHYLQGLQJHQ�YDQ�+HULQJV�HW�DO����������6FKDWWLQJHQ
YDQ�GH�LQGXVWULH�NRPHQ�HYHQHHQV�RS�HHQ�KXLGLJ�DDQWDO�LQVXOLQHJHEUXLNHUV�LQ�1HGHUODQG�YDQ
FLUFD ���������+HW�LQVXOLQHYHUEUXLN�QHHPW�MDDUOLMNV�PHW���j����WRH��SHUV�FRPP��9DQ
%DOOHJRRLH��

�
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7DEHO�����EHYDW�JHJHYHQV�RYHU�KHW�MDDUOLMNVH�DDQWDO�QLHXZH�SDWLsQWHQ�PHW�GLDEHWHV
�LQFLGHQWLH��
�7DEHO������,QFLGHQWLH��SHU�������SHUVRQHQ�SHU�MDDU��YDQ�GLDEHWHV�PHOOLWXV�QDDU�OHHIWLMG�HQ�JHVODFKW�D��%URQ�
5XZDDUG�	�)HVNHQV�������
�

���� ������ ������ ������ ������ ���� �WRWDDO
0DQQHQ ����� ����� ����� ����� ����� ������ �����
9URXZHQ ����� ����� ����� ����� ����� ����� �����
D��JHEDVHHUG�RS�JHPLGGHOGH�LQFLGHQWLHV�YDQ�GH�&RQWLQXH�0RUELGLWHLWV�5HJLVWUDWLH�1LMPHJHQ��KHW�7UDQVLWLH
SURMHFW��KHW�5HJLVWUDWLHQHW�KXLVDUWVHQ�HQ�GH�1,9(/�3HLOVWDWLRQV�

8LWJDDQGH�YDQ�GH�JHJHYHQV�LQ�WDEHO�����EHGURHJ�KHW�DDQWDO�QLHXZH�SDWLsQWHQ�LQ������LQ�WRWDDO
���������������PDQQHQ�HQ��������YURXZHQ��

���� 'H�JH]RQGKHLGVWRHVWDQG�YDQ�GLDEHWHVSDWLsQWHQ
�
9RRUDO�VLQGV�GH�UHVXOWDWHQ�YDQ�GH�³'LDEHWHV�&RQWURO�DQG�&RPSOLFDWLRQV�7ULDO´��'&&7��LQ
�����HQ�GH�8.�3URVSHFWLYH�'LDEHWHV�6WXG\�*URXS��8.3'6��LQ������EHNHQG�]LMQ�JHPDDNW��LV
HU YHHO�DDQGDFKW�YRRU�HHQ�JRHGH�EORHGJOXFRVHFRQWUROH��'H�'&&7�LV�GH�JURRWVWH�ODQJH�
WHUPLMQVWXGLH�RRLW�XLWJHYRHUG�LQ�W\SH���SDWLsQWHQ�QDDU�GH�HIIHFWHQ�YDQ�EORHGJOXFRVHFRQWUROH�
HQ JDI�GXLGHOLMN�DDQ�GDW�KHW�VWULNW�KDQGKDYHQ�YDQ�GH�MXLVWH�EORHGJOXFRVHZDDUGHQ�HHQ
EHODQJULMNH�YHUPLQGHULQJ�YDQ�ODQJHWHUPLMQFRPSOLFDWLHV�YDQ�KHW�RRJ��GH�QLHUHQ�HQ�KHW
]HQXZVWHOVHO�WRW�JHYROJ�KHHIW��'H�8.3'6�EHVWXGHHUGH�W\SH���SDWLsQWHQ�HQ�WRRQGH�RRN�HHQ
JXQVWLJ�HIIHFW�YDQ�VWULNWH�JOXFRVHUHJXODWLH�RS�GH����MDDUV��PLFURYDVFXODLUH��FRPSOLFDWLHV�YDQ
KHW�RRJ�HQ�KHW�KDUW��7KH�'LDEHWHV�&RQWURO�DQG�&RPSOLFDWLRQ�7ULDO�5HVHDUFK�*URXS��������8.
3URVSHFWLYH�'LDEHWHV�6WXG\��8.3'6��*URXS��������

�8LW�HHQ�UHFHQW�1HGHUODQGV�RQGHU]RHN�EOHHN�GDW�GH�OLFKDPHOLMNH�JHVWHOGKHLG�YDQ�W\SH��
SDWLsQWHQ�EHGXLGHQG�VOHFKWHU�ZDV�LQ�YHUKRXGLQJ�PHW�OHHIWLMGVJHQRWHQ�]RQGHU�GLDEHWHV��PDDU
GDW GH�SV\FKRVRFLDOH�JHVWHOGKHLG�YHUJHOLMNEDDU�ZDV�PHW�GH�FRQWUROHJURHS��*UDXZ�HW�DO��
������

9HHO�GLDEHWHVSDWLsQWHQ�]LMQ�RQ]HNHU�HQ�DQJVWLJ�RYHU�GH�VWDDW�YDQ�KXQ�EORHGJOXFRVH�
JHKDOWH��=HOIFRQWUROH�YHUPLQGHUW�GH]H�DQJVW�HQ�RQ]HNHUKHLG��YHUJURRW�GH�]HOIUHG]DDPKHLG��HQ
YHUEHWHUW�GH�GHHOQDPH�DDQ�KHW�PDDWVFKDSSHOLMN�OHYHQ��'H�SDWLsQW�NULMJW�PHHU�EHJULS�YDQ�HQ
YHUDQWZRRUGHOLMNKHLG�YRRU�GH�HLJHQ�]LHNWH��HQ�ZRUGW�PLQGHU�DIKDQNHOLMN�YDQ�GH�DUWV��%LM�HHQ
JRHGH�]HOIUHJXODWLH�ORRSW�HHQ�GLDEHHW�ERYHQGLHQ�PLQGHU�NDQV�RS�KHW�NULMJHQ�YDQ�FRPSOLFDWLHV
HQ�KDQGLFDSV��HQ�QHHPW�GH�OHYHQVYHUZDFKWLQJ�ZDDUVFKLMQOLMN�WRH��:HUNJURHS�*HQHHV��HQ
+XOSPLGGHOHQ�1HGHUODQGVH�'LDEHWHV�)HGHUDWLH��������'LDEHWHVYHUHQLJLQJ�1HGHUODQG������E��
7RFK�EUHQJW�]HOIUHJXODWLH�RRN�HHQ�]HNHUH�EHODVWLQJ�YRRU�GH�SDWLsQW�PHW�]LFK�PHH��D��PHQ
ZRUGW�IUHTXHQW�JHFRQIURQWHHUG�PHW�GH�]LHNWH��E��GH�XLWVODJ�YDQ�GH�EORHGJOXFRVH�PHWLQJ�LV
]HOGHQ�LGHDDO��HQ�F��KHW�KHUKDDOGHOLMN�YLQJHUSULNNHQ�ZRUGW�DOV�EHODVWHQG�HUYDUHQ��YRRUDO
WLMGHQV�GH�]ZDQJHUVFKDS��DOV�]HHU�IUHTXHQW�JHFRQWUROHHUG�PRHW�ZRUGHQ������NHHU�SHU�GDJ���'H
EHVFKLNEDDUKHLG�YDQ�HHQ�FRQWLQX�ZHUNHQGH�VHQVRU�]RX�HHQ�JURWH�YHUOLFKWLQJ�YDQ�GH��PHW
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QDPH�GH�ODDWVW�JHQRHPGH��ODVWHQ�EHWHNHQHQ��0HW�GH�KXLGLJH�WRHJHSDVWH�WHFKQLHNHQ�NDQ�HHQ
YROOHGLJH�KDQGKDYLQJ�YDQ�GH�JOXFRVHVSLHJHOV�ELQQHQ�GH�QRUPDOH�JUHQ]HQ�ELM�GH�PHHVWH
PHQVHQ�QLHW�EHUHLNW�ZRUGHQ��'RRU�HHQ�LQWHQVLHYH�LQVXOLQHWKHUDSLH�ORRSW�HHQ�SDWLsQW�PHHU�NDQV
RS�KHW�NULMJHQ�YDQ�HHQ�K\SRJO\FHPLH�

�(U�PRHW�HHQ�EDODQV�ZRUGHQ�JHYRQGHQ�WXVVHQ�GH�]LHNWHODVW�HQ�GH�VRFLDOH�HQ�SV\FKLVFKH
HLVHQ�GLH�VWULNWH�UHJXODWLH�DDQ�GH�JHEUXLNHU�VWHOW��(U�LV�RRN�HHQ�JURHS�PHQVHQ���]RDOV��YLVXHHO�
JHKDQGLFDSWHQ�HQ�RXGHUHQ���YRRU�ZLH�GH�WKHRULH�HQ�GH�KDQGHOLQJHQ��YDQ�KHW�]HOI�LQMHFWHUHQ�HQ
]HOI�FRQWUROHUHQ��WH�FRPSOH[�HQ�WH�PRHLOLMN�]LMQ��:LOOHPV�HW�DO���������

�'RRU�GH�EHVFKLNEDDUKHLG�YDQ�LQVXOLQHSHQQHQ�VWDSW�PHQ�WHJHQZRRUGLJ�RRN�ELM�W\SH��
SDWLsQWHQ�JHPDNNHOLMNHU�RYHU�YDQ�RUDOH�WKHUDSLH�RS�LQVXOLQHWKHUDSLH��LQGLHQ�GLW�YRRU�KHW
KDQGKDYHQ�YDQ�QRUPDOH�JOXFRVHZDDUGHQ�EHWHU�LV��2QJHYHHU�������YDQ�GH�W\SH���SDWLsQWHQ
VWDSW�MDDUOLMNV�RYHU�RS�LQVXOLQHWKHUDSLH��'LW�EOLMNW�QDXZHOLMNV�QHJDWLHYH�JHYROJHQ�WH�KHEEHQ
YRRU KHW�JHHVWHOLMNH�HQ�OLFKDPHOLMNH�ZHOEHYLQGHQ��'H�6RQQDYLOOH�HW�DO����������2YHU�KHW
DOJHPHHQ�LV�GH�LQVXOLQHWRHGLHQLQJ�QLHW�KHW�PHHVW�EHODVWHQGH�YRRU�GH�SDWLsQW��PDDU�GH
YLQJHUSULN�9RRUDO�ELM�NLQGHUHQ�EUHQJW�QDDOGDQJVW�LQ�HQNHOH�JHYDOOHQ�HUQVWLJH�PHGLVFKH�HQ
SV\FKLVFKH�SUREOHPHQ�PHW�]LFK�PHH��'LDEHWHVYHUHQLJLQJ�1HGHUODQG������E���9RRU�KHW�NOHLQH
DDQWDO�SDWLsQWHQ�PHW�QDDOGDQJVW�NXQQHQ�QDDOGOR]H�LQMHFWRUHQ�LQ�EHSDDOGH�JHYDOOHQ�XLWNRPVW
ELHGHQ��'H�IDEULNDQWHQ�HQ�OHYHUDQFLHUV�FODLPHQ�HHQ�JHULQJHUH�SLMQOLMNKHLG�YDQ��HQ�PLQGHU
KXLGDIZLMNLQJHQ�GRRU�GH�LQMHFWLH��PDDU�KLHURYHU�]LMQ�GH�PHQLQJHQ�YHUGHHOG��*HEUXLNHUV
NODJHQ�RQGHU�DQGHUH�RYHU�SLMQ��LQVXOLQH�OHNNDJH��EORHGXLWVWRUWLQJHQ�HQ�EORHGLQJHQ��(HQ�QDGHHO
LV GDW�GH�SULNGLHSWH�QLHW�RI�QDXZHOLMNV�LQVWHOEDDU�LV��HQ�GDW�GH�RSQDPH�GRRU�GH�EORHGEDDQ��HQ
GXV GH�GRVHULQJ��SHUVRRQV�DIKDQNHOLMN��HQ�YHHODO�QLHW�EHNHQG�LV��(U�]LMQ�DDQZLM]LQJHQ�GDW�GH
EHVFKLNEDDUKHLG�YDQ�RS�GH]H�ZLM]H�WRHJHGLHQGH�LQVXOLQH�JURWHU�LV�HQ�GH�GRVHULQJ�]RX�NXQQHQ
ZRUGHQ�YHUODDJG��'H�QDDOGOR]H�LQMHFWLHV\VWHPHQ�ZHUGHQ�RRN�DDQEHYROHQ�YRRU�PHQVHQ�PHW
KXLGSUREOHPHQ��OLSRDWURILH�HQ�OLSRK\SHUWURILH���PDDU�GH�PHQLQJHQ�RYHU�GH�JHVFKLNWKHLG�YRRU
GH]H�GRHOJURHS�ORSHQ�HYHQHHQV�YHU�XLWHHQ��+HW�DDQWDO�PHQVHQ�PHW�QDDOGDQJVW�HQ�KXLG�
SUREOHPHQ�LV�RYHULJHQV�VWHUN�YHUPLQGHUG�GRRU�GH�LQWURGXFWLH�YDQ�GH�LQVXOLQHSHQ�HQ�GH
ELMEHKRUHQGH�GXQQH�QDDOGMHV��1DDOGOR]H�LQMHFWRUHQ�]LMQ�QLHW�JHVFKLNW�YRRU�PHQVHQ�PHW�HHQ
YHUKRRJG�EORHGLQJVULVLFR�RPGDW�HHQ�RQGHUKXLGVH�EORHGLQJ�RI�EODXZH�SOHN�NDQ�RQWVWDDQ��HQ
PHQVHQ�PHW�HHQ�YLVXHOH�KDQGLFDS�NXQQHQ�PRHLWH�KHEEHQ�PHW�KHW�JHEUXLN��'RRU�GH�NOHLQH
GRHOJURHS��KHW�EHSHUNWH�HQWKRXVLDVPH�YDQ�GH�SDWLsQWHQ��GH�KRJH�DDQVFKDISULMV��HQ�KHW�IHLW�GDW
KHW QLHW�YHUJRHG�ZRUGW��LV�KHW�PDUNWDDQGHHO�LQ�1HGHUODQG��HQNHOH�WLHQWDOOHQ�SDWLsQWHQ���PDDU
RRN LQ�GH�9�6��]HHU�EHSHUNW�HQ�VWDJQHUHQG��+RXW]DJHUV�HW�DO���������6DXGHN��������-HDQGLGLHU
	 %RLYLQ���������6RPPLJH�SDWLsQWHQ�NXQQHQ�EDDW�KHEEHQ�ELM�GH�HHUGHU�JHQRHPGH
RS]HWVWXNMHV�YRRU�GH�LQVXOLQHSHQ��JULS�LV�VWHYLJHU��HQ�GH�QDDOG�ZRUGW�RQ]LFKWEDDU���HQ�GH�DXWR�
LQMHFWRUHQ��ZDDUELM�GH�QDDOG�GRRU�HHQ�GUXN�RS�GH�NQRS�LQ�GH�KXLG�SULNW��

(U�ZRUGHQ�GH�ODDWVWH�MDUHQ�PHHU�GUDDJEDUH�SRPSHQ�YRRU�&6,,�JHEUXLNW��+HW�YRRUGHHO
LV HHQ�EHWHUH�UHJXODWLH�YDQ�GH�EORHGJOXFRVHFRQFHQWUDWLHV��ELMYRRUEHHOG�ELM�SDWLsQWHQ�PHW�KRJH
QXFKWHUH�EORHGJOXFRVHZDDUGHQ��QDFKWHOLMNH�K\SRJO\FHPLHsQ��RQUHJHOPDWLJH�ZHUNWLMGHQ�
]ZDQJHUVFKDS�HQ�IUHTXHQWH�LQWHUFRQWLQHQWDOH�UHL]HQ��$OV�QDGHOHQ�ZRUGHQ�JHQRHPG��KHW
YRRUWGXUHQG�YHUERQGHQ�]LMQ�PHW�HHQ�DSSDUDDW�HQ�GDDUGRRU�HHQ�]HNHUH�EHSHUNLQJ�YDQ�GH
I\VLHNH�DFWLYLWHLW��KHW�YRRUWGXUHQG�KHULQQHUG�ZRUGHQ�DDQ�GH�]LHNWH��GH�KRHYHHOKHLG
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�UHVHUYH�VSXOOHQ�GLH�MH�ELM�MH�PRHW�KHEEHQ�DOV�MH��ODQJHUH�WLMG��YDQ�KXLV�JDDW��KXLGSUREOHPHQ
ELM�GH�LQVWHHNRSHQLQJ�YDQ�GH�LQIXXVVHW��GH�QRRG]DDN�YDQ�]HOIFRQWUROH��PLQGHU�YULMKHLG�ELM�KHW
YULMHQ��ODVWLJ�ELM�KHW�]ZHPPHQ��GRXFKHQ�HQ�GUDJHQ�YDQ�HHQ�]ZHPEURHN�EDGSDN��(HQ�JRHGH
HGXFDWLH��pQ�PRWLYDWLH�YDQ�GH�SDWLsQW�]LMQ�QRRG]DNHOLMN�YRRU�HHQ�VXFFHVYRO�JHEUXLN�YDQ�GH
LQVXOLQHSRPS��+RRJPD�HW�DO���������

2YHU�KHW�JHKHHO�JHQRPHQ�LV�GH�NZDOLWHLW�YDQ�OHYHQ�YDQ�GLDEHWHVSDWLsQWHQ�GRRU�GH
PHGLVFK�WHFKQLVFKH�RQWZLNNHOLQJHQ��VDPHQ�PHW�HHQ�JRHGH�GLDEHWHVHGXFDWLH��VWHUN
WRHJHQRPHQ��6WXXUJURHS�7RHNRPVWVFHQDULR
V�*H]RQGKHLGV]RUJ��������'LDEHWHVYHUHQLJLQJ
1HGHUODQG������D��

���� 'H�]RUJ�YRRU�GLDEHWHVSDWLsQWHQ
2PGDW�GLDEHWHVKXOSPLGGHOHQ�LQ�GLW�UDSSRUW�FHQWUDDO�VWDDQ�ZRUGW�HHUVW�HHQ�RYHU]LFKW�JHJHYHQ
YDQ�GH�NRVWHQ�YDQ�GLW�W\SH�]RUJ��'DDUQD�ZRUGW�NRUW�LQJHJDDQ�RS�WUDQVSODQWDWLH�HQ�GH�RYHULJH
]RUJ YRRU�GLDEHWHVSDWLsQWHQ��'LW�KRRIGVWXN�EHVOXLW�PHW�GH�RQGHUZHUSHQ�HGXFDWLH�HQ
EHJHOHLGLQJ�
'H NRVWHQ�YDQ�GLDEHWHVKXOSPLGGHOHQ�LQ�GH�SHULRGH����������
9DQ�����������YLHOHQ�GH�KXOSPLGGHOHQ�RQGHU�KHW�HHUVWH�FRPSDUWLPHQW��GH�$OJHPHQH�:HW
%LM]RQGHUH�=LHNWHNRVWHQ��$:%=��HHQ�YRONVYHU]HNHULQJ���HQ�ZHUG�HU�JHHQ�RQGHUVFKHLG
JHPDDNW�WXVVHQ�]LHNHQIRQGVYHU]HNHUGHQ�HQ�SDUWLFXOLHU�YHU]HNHUGHQ��,Q������ZHUGHQ�GH
KXOSPLGGHOHQ�ZHHU�RYHUJHKHYHOG�QDDU�KHW�WZHHGH�FRPSDUWLPHQW��]LHNHQIRQGVHQ�HQ
SDUWLFXOLHUH�]LHNWHNRVWHQYHU]HNHULQJHQ��9:6���������6HGHUWGLHQ�]LMQ�HU�DOOHHQ�UHGHOLMN
EHWURXZEDUH�JHJHYHQV�EHVFKLNEDDU�RYHU�GH�NRVWHQ�YDQ�GLDEHWHVKXOSPLGGHOHQ�YDQ
]LHNHQIRQGVSDWLsQWHQ��7DEHO�����JHHIW�HHQ�RYHU]LFKW�YDQ�GH�NRVWHQRQWZLNNHOLQJ�YDQ
GLDEHWHVKXOSPLGGHOHQ�LQ�GH�SHULRGH������������'H�XLWJDYHQ�EHWUHIIHQ�GH�WRWDOH�NRVWHQ�YRRU
]LHNHQIRQGV��HQ�SDUWLFXOLHUYHU]HNHUGHQ��GH�XLWJDYHQ�YRRU�SDUWLFXOLHU�YHU]HNHUGHQ�]LMQ
ELMJHVFKDW��
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7DEHO������8LWJDYHQ�YRRU�GLDEHWHVKXOSPLGGHOHQ�HQ�LQMHFWLHVSXLWHQ�LQ�GH�SHULRGH�����������LQ�PLOMRHQHQ�JXOGHQV

���� ���� ���� ���� ���� ���� ���� ���� ����
+XOSPLGGHOHQ �����D �����D �����D ����D �����D �����D ����E �����E ������E

,QMHFWLHVSXLWHQF �����D �����D �����D ����D �����D �����D ����G ����G ����G

7RWDDO ���� ���� ���� ���� ���� ����� ����� ����� �����
� VWLMJLQJ�W�R�Y�
YRRUJDDQGH�MDDU

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

D��%URQ��9:6�������
E��%URQ��9:6�����E�
F��'H]H�FDWHJRULH�EHYDW�HHQ�RQEHNHQG�GHHO�LQMHFWLHPDWHULDDO�GDW�QLHW�GRRU�GLDEHWHVSDWLsQWHQ�LV�JHEUXLNW�
ZDDUGRRU�GH�XLWJDYHQ�DDQ�GLDEHWHVKXOSPLGGHOHQ�]LMQ�RYHUVFKDW�
G��%URQ�&9=��SHUV�FRPP���'H�JHJHYHQV�YDQ�&9=�KHEEHQ�EHWUHNNLQJ�RS�]LHNHQIRQGVSDWLsQWHQ��GH�JHJHYHQV�]LMQ
GRRU�RQV�JHFRUULJHHUG�RS�EDVLV�YDQ�GH�YHUKRXGLQJ�]LHNHQIRQGV��SDUWLFXOLHU� ��������9:6���������'H]H
YHUKRXGLQJ�ZHHUVSLHJHOW�QLHW�GH�ZHUNHOLMNH�YHUKRXGLQJ�WXVVHQ�]LHNHQIRQGV��HQ�SDUWLFXOLHUYHU]HNHUGHQ��PDDU�HU�LV
UHNHQLQJ�JHKRXGHQ�PHW�HHQ�RYHUYHUWHJHQZRRUGLJLQJ�YDQ�]LHNHQIRQGVYHU]HNHUGHQ�RQGHU�GLDEHWHVSDWLsQWHQ�

'H�JHPLGGHOGH�MDDUOLMNVH�NRVWHQVWLMJLQJ�EHGURHJ�������LQ�GH�SHULRGH������������'H
MDDUOLMNVH�NRVWHQVWLMJLQJ�ODDW�HHQ�]HHU�ZLVVHOHQG�EHHOG�]LHQ��9DQDI������YHU]DPHOW�KHW�&9=
VHSDUDDW�GH�NRVWHQ�YDQ�EORHGJOXFRVHPHWHUV��WHVWVWULSV�HQ�RYHULJH�KXOSPLGGHOHQ��HQ
YROXPHFLMIHUV�YDQ�EORHGJOXFRVHPHWHUV��PDDU�GH]H��YRRUORSLJH��JHJHYHQV�]LMQ�QRJ�QLHW
EHVFKLNEDDU��SHUV��FRPP��&9=��

*HVWHOG�NDQ�ZRUGHQ�GDW�GH�NRVWHQVWLMJLQJ�YDQ�GLDEHWHVKXOSPLGGHOHQ�LQ�GH�DIJHORSHQ
WLHQ�MDDU�KRJHU�LV�JHZHHVW�GDQ�GH�WRHQDPH�YDQ�KHW�DDQWDO�SDWLsQWHQ��'LW�GXLGW�RS�HHQ
LQWHQVLYHULQJ�YDQ�GH�EHKDQGHOLQJ�SHU�SDWLsQW�

'LDEHWHVKXOSPLGGHOHQ�GLH�YRRU�YHUJRHGLQJ�LQ�DDQPHUNLQJ�NRPHQ��]LMQ�RSJHQRPHQ�LQ
GH�5HJHOLQJ�+XOSPLGGHOHQ��'H�EORHGJOXFRVHPHWHU�NZDP�WRW���DSULO������QLHW�YRRU
YHUJRHGLQJ�LQ�DDQPHUNLQJ��3DWLsQWHQ�NUHJHQ�GH�PHWHU�PLQ�RI�PHHU�µJUDWLV¶��GH�NRVWHQ�ZHUGHQ
YHUUHNHQG�LQ�GH�SULMV�YDQ�GH�WHVWVWULSV���9DQDI�GLH�GDWXP�LV�GH�EORHGJOXFRVHPHWHU�RSJHQRPHQ
LQ�KHW�YHUJRHGLQJHQSDNNHW��7DEHO�����JHHIW�HHQ�RYHU]LFKW�YDQ�GH�SULM]HQ�HQ�YHUJRHGLQJHQ
YRRU�GH�EHODQJULMNVWH�W\SHQ�KXOSPLGGHOHQ��9RRU�QLHW�LQVXOLQHJHEUXLNHQGH�GLDEHWHVSDWLsQWHQ
NRPHQ�GH�NRVWHQ�YDQ�JOXFRVHPHWLQJ�JHKHHO�YRRU�HLJHQ�UHNHQLQJ��]RZHO�GH�JOXFRVHPHWHU�DOV
GH�WHVWVWULSV���*H]LHQ�GH�UHVXOWDWHQ�YDQ�KHW�8.3'6�RQGHU]RHN�LV�HU�HHQ�QHLJLQJ�WRW�HHQ
JURHLHQG�JHEUXLN�YDQ�]HOIWHVWPLGGHOHQ�RQGHU�W\SH���SDWLsQWHQ��9DQXLW�GH�SDWLsQWHQYHUHQLJLQJ
LV�GH�RSURHS�JHGDDQ�DDQ�IDEULNDQWHQ�YDQ�GH�WHVWVWULSV�RP�GH�SULMV�WH�KDOYHUHQ��'H�RYHUKHLG
]RX� WHU�FRPSHQVDWLH�YDQ�GH�LQNRPVWHQ�YDQ�GH�IDEULNDQWHQ��GH�WHVWVWULSV�GDQ�RRN�NXQQHQ
YHUJRHGHQ�YRRU�W\SH���SDWLsQWHQ��]RQGHU�GDW�KHW�HHQ�VWLMJLQJ�YDQ�GH�NRVWHQ�PHW�]LFK�PHH
EUHQJW��'LDEHWHVYHUHQLJLQJ�1HGHUODQG������D��
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7DEHO������2YHU]LFKW�YDQ�GH�EHODQJULMNVWH�GLDEHWHVKXOSPLGGHOHQ��SULMVLQGLFDWLH�HQ�YHUJRHGLQJHQUHJLPH�SHU�����
������%DDUVPD�	�3DDSH��������9:6������D��9:6������F��

+XOSPLGGHOHQ 3ULMVLQGLFDWLH 9HUJRHGLQJHQUHJLPH
9RRU�JOXFRVHPHWLQJ
%ORHGSULNDSSDUDWXXU ¦���� �WRW�¦���� 9ROOHGLJH�YHUJRHGLQJF

%ORHGSULNODQFHWWHQ ¦������¦������SHU�VWXN 9HUJRHGLQJ�DOV�ELM�WHVWVWULSV
*OXFRVHPHWHUV ¦����� �WRW�¦����� (LJHQ�ELMGUDJH�YRRU�KHW�PHHUGHUH

ERYHQ�¦����� D

7HVWVWULSV�YRRU�JOXFRVHPHWHUV ¦������WRW�¦���� �SHU�VWXN 9HUJRHGLQJ�WRW�HHQ�PD[LPXPE

+\SRDODUP ¦����� 9RRU�HLJHQ�UHNHQLQJ
9RRU�LQVXOLQHWRHGLHQLQJ
,QVXOLQHSHQQHQ ¦���� 9ROOHGLJH�YHUJRHGLQJG

,QVXOLQHSHQQDDOGHQ ¦������WRW�¦����� 9ROOHGLJH�YHUJRHGLQJG

,QVXOLQHSRPSV\VWHPHQ�±�XLWZHQGLJ ¦������� 9ROOHGLJH�YHUJRHGLQJ
,QVXOLQHSRPSV\VWHPHQ�±�LQZHQGLJ ¦�������� 9RRU�HLJHQ�UHNHQLQJH

,QIXXVVHWV��LQVXOLQHSRPS�WRHEHKRUHQ� ¦������WRW�¦���� �SHU�GDJ 9ROOHGLJH�YHUJRHGLQJ
1DDOGOR]H�LQMHFWLHV\VWHPHQ��YHHUNUDFKW� ¦���� �WRW�¦������ 9RRU�HLJHQ�UHNHQLQJ
.RSSHQ�YRRU�QDDOGOR]H�LQMHFWLH
�YHHUNUDFKW�

¦�� �WRW� ¦��� 9RRU�HLJHQ�UHNHQLQJ

1DDOGOR]H�LQMHFWLHV\VWHPHQ��JDV��HHQPDOLJ
JHEUXLN�

¦�� 9RRU�HLJHQ�UHNHQLQJ

D��PLQLPDOH�JHEUXLNVWHUPLMQ���MDDU��LQ�GH�SUDNWLMN�YDDN�JUDWLV�YHUVWUHNW�GRRU�GH�IDEULNDQW�
E��PD[LPDOH�JHEUXLNVQRUPHQ���������SHU�NZDUWDDO�ELM�RYHUJDQJ�YDQ�WDEOHWWHQ�QDDU�LQVXOLQHWKHUDSLH������SHU
NZDUWDDO�ELM�����LQVXOLQH�LQMHFWLHV�SHU�GDJ������SHU�NZDUWDDO�ELM�� � LQVXOLQH�LQMHFWLHV�SHU�GDJ��SHU����������JHOGW
HU�JHHQ�JHEUXLNVQRUP�YRRU�SDWLsQWHQ�WRW����MDDU�
F��PLQLPDOH�JHEUXLNVWHUPLMQ���MDDU�
G��LQ�GH�SUDNWLMN�YDDN�JUDWLV�YHUVWUHNW�GRRU�GH�IDEULNDQW�
H��LQ�SUDNWLMN�YHUJRHGHQ�VRPPLJH�YHU]HNHUDDUV�HHQ�GHHO��3DWLsQW�HQ�]LHNHQKXLV�VDPHQ�GUDJHQ�]RUJ�YRRU�GH
�RYHULJH��NRVWHQ��SHUV��FRPP��9DQ�%DOOHJRRLH��

8LWZHQGLJH�LQVXOLQHSRPS
6LQGV������ZRUGW�GH�XLWZHQGLJH�LQVXOLQHSRPS��&6,,��YHUJRHG�GRRU�GH�]LHNWHNRVWHQ�
YHU]HNHUDDU��PDDU�GH�WRHSDVVLQJ�LV�EHSHUNW��$OV�UHGHQHQ�KLHUYRRU�NXQQHQ�ZRUGHQ�DDQJHYRHUG�
JHFRPSOLFHHUGHUH�WHFKQRORJLH��HHQ�YHUHLVWH����XXUV�]RUJ��HQ�KHW�IHLW�GDW�GRRU�GH�LQWURGXFWLH
YDQ�GH�LQVXOLQHSHQ�LQ������YRRU�YHHO�PHQVHQ�HHQ�HHQYRXGLJHU�DOWHUQDWLHI�YRRUKDQGHQ�NZDP
�%DDUVPD�	�3DDSH���������1DGDW�GH�DDQORRSSUREOHPHQ�ZDUHQ�RSJHORVW�VWHHJ�GH�SRSXODULWHLW
YDQ�GH�SRPS�HQLJV]LQV��$QQR������ZDUHQ�HU�RQJHYHHU�������SRPSJHEUXLNHUV��GLW�LV�RQJHYHHU
���YDQ�KHW�DDQWDO�GLDEHWHVSDWLsQWHQ���(HQ�JRHGH�YRRUOLFKWLQJ�HQ�LQWHQVLHYH�EHJHOHLGLQJ�]LMQ
QRRG]DNHOLMN��PHW�QDPH�WLMGHQV�GH�SHULRGH�GLH�QRGLJ�LV�RP�GH�SRPS�LQ�WH�VWHOOHQ��RQJHYHHU���
� PDDQGHQ���+LHUELM�VSHHOW�YRRUDO�GH�GLDEHWHVYHUSOHHJNXQGLJH�HHQ�URO��(HQ����XXUV�EHUHLN�
EDDUKHLG�YDQ�KHW�]LHNHQKXLV�HQ�GH�OHYHUDQFLHUV�LV�QRRG]DNHOLMN��'H�EHVFKLNEDDUKHLG�YDQ
ILQDQFLHULQJ�HQ�SDUDPHGLVFK�SHUVRQHHO�LV�HHQ�UHPPHQGH�IDFWRU�YRRU�KHW�DDQWDO�SRPS�
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JHEUXLNHUV��SHUV��FRPP��9DQ�%DOOHJRRLH���(HQ�XLWZHQGLJH�LQVXOLQHSRPS�NRVW�RQJHYHHU
¦������ �HQ�JDDW���WRW���MDDU�PHH��JHPLGGHOGH�NRVWHQ�RQJHYHHU�������� SHU�MDDU��

'H�MDDUOLMNVH�NRVWHQ�YDQ�GH�LQVXOLQHSRPSHQ�EHGUDJHQ�ELM�������JHEUXLNHUV���PLOMRHQ
�������[�������� ���(U�ZRUGW�YDQ�XLW�JHJDDQ�GDW�GH�EDWWHULMHQ�JUDWLV�ZRUGHQ�YHUVWUHNW��(HQ
LQIXXVVHW�NRVW�JHPLGGHOG������� SHU�GDJ��GXV�������� �SHU�SDWLsQW�SHU�MDDU��9RRU�GH�KXLGLJH
������SDWLsQWHQ�NRPW�GDW�QHHU�RS������PLOMRHQ��'H�KXLGLJH�XLWJDYHQ�DDQ�XLWZHQGLJH
LQVXOLQHSRPSHQ�YDQ�LQ�WRWDDO������PLOMRHQ�SHU�MDDU�YRUPHQ�HHQ�UHODWLHI�NOHLQ�GHHO��UXLP����
YDQ�GH�WRWDOH�XLWJDYHQ�DDQ�GLDEHWHVKXOSPLGGHOHQ�
,PSODQWHHUEDUH�LQVXOLQHSRPS
%LM�GH�LPSODQWHHUEDUH�SRPSHQ�]RUJGHQ�VWDELOLWHLWVSUREOHPHQ�PHW�LQVXOLQH��YHUVWRSSLQJ�YDQ
OHLGLQJHQ��XLWVWXOSLQJ�YDQ�GH�EXLN�GRRU�KHW�LPSODQWDDW��VOHFKWH�ORNDOH�WROHUDQWLH��GH�QRRG]DDN
RP�HONH�����PDDQGHQ�WHUXJ�WH�NHUHQ�QDDU�KHW�]LHNHQKXLV�YRRU�KHW�ELMYXOOHQ�YDQ�GH�SRPS��HQ
GH�NRVWHQ�LQ�YHUKRXGLQJ�WRW�GH�OHYHQVGXXU�YDQ�����MDDU��YRRU�HHQ�EHSHUNWH�WRHSDVVLQJ�LQ�KHW
YHUOHGHQ��6HODP���������'H�WHFKQLVFKH�SUREOHPHQ�]LMQ�QX�YRRUELM��SHUV��FRPP��9DQ
%DOOHJRRLH���3DWLsQWHQ�GLH�YRRU�HHQ�LPSODQWHHUEDUH�SRPS�LQ�DDQPHUNLQJ�NRPHQ�]LMQ�PRHLOLMN
LQVWHOEDDU�HQ�YHHODO�UHVLVWHQW�YRRU�RQGHUKXLGVH�LQVXOLQH�WRHGLHQLQJ��/DVVPDQQ�9DJXH�HW�DO��
������-DUHPNR�	�5RUVWDG��������%RQQH\��������+HUPHGLFR��������6HODP�������
'LDEHWHVYHUHQLJLQJ�1HGHUODQG������D���,Q�1HGHUODQG�]LMQ�HU�DQQR������RQJHYHHU������
SRPSHQ�JHwPSODQWHHUG��'ULH�]LHNHQKXL]HQ��LQ�=ZROOH��5RHUPRQG�HQ�$PVWHUGDP��KHEEHQ
YHHO�HUYDULQJ��9ROJHQV�GH�,QWHUQDWLRQDO�6WXG\�*URXS�RQ�,QQRYDWLYH�,QVXOLQ�'HOLYHU\�5HJLVWU\
]LMQ�HU�������SRPSHQ�JHwPSODQWHHUG�LQ�����SDWLsQWHQ�LQ�HQNHOH�(XURSHVH�ODQGHQ��HQ�LQ�GH
9HUHQLJGH�6WDWHQ��6HODP���������(U�LV�PHHU�EHKRHIWH�DDQ�LPSODQWDWLH��PDDU�KHW�DDQWDO
SDWLsQWHQ�GDW�KLHUYRRU�LQ�DDQPHUNLQJ�NRPW�]DO�]HHU�EHSHUNW�EOLMYHQ��(HQ�EHSHUNW�EXGJHW��YDQ
GH�]LHNWHNRVWHQYHU]HNHUDDUV�HQ�KHW�]LHNHQKXLV��HQ�JHEUHN�DDQ�PHQVNUDFKW�]RUJHQ�YRRU�HHQ
ZDFKWOLMVW� (HQ�RSHUDWLH�RP�HHQ�SRPS�WH�LPSODQWHUHQ�NRVW�¦�������������� ��%DDUVPD�	
3DDSH���������%LM�KHW�LPSODQWHUHQ�YDQ�GH�SRPS�LV�VSHFLDOLVWLVFK�]RUJ�YHUHLVW��HYHQDOV�ELM�KHW
GULHPDDQGHOLMNV�ELMYXOOHQ�YDQ�KHW�UHVHUYRLU��+HW�LPSODQWHUHQ�JHEHXUW�ELM�YRRUNHXU�GRRU�HHQ
FKLUXUJ�GLH�HUYDULQJ�KHHIW�PHW�ELRPHGLVFKH�LPSODQWDWHQ��HQ�KHW�ELMYXOOHQ�JHEHXUW�RQGHU
DVHSWLVFKH�RPVWDQGLJKHGHQ�LQ�KHW�]LHNHQKXLV��/DVVPDQQ�9DJXH�HW�DO���������

'H�LPSODQWHHUEDUH�LQVXOLQHSRPS�YDOW�QLHW�RQGHU�GH�5HJHOLQJ�+XOSPLGGHOHQ�HQ�NRPW
IRUPHHO�QLHW�YRRU�YHUJRHGLQJ�LQ�DDQPHUNLQJ��,Q�GH�SUDNWLMN�YHUJRHGHQ�VRPPLJH�YHU]HNHUDDUV
HHQ GHHO�YDQ�GH�NRVWHQ��SHUV��FRPP��9DQ�%DOOHJRRLH��
7UDQVSODQWDWLH0HW�WUDQVSODQWDWLH�YDQ�GH�DOYOHHVNOLHU�RI�GH�HLODQGMHV�YDQ�/DQJHUKDQV�LV�GLDEHWHV�PHOOLWXV�WH
JHQH]HQ��%HKDOYH�KHW�VWRSSHQ�YDQ�LQVXOLQHWRHGLHQLQJ�HQ�KHW�ZHHU�QRUPDDO�NXQQHQ�HWHQ��EOLMNW
GDW�QD�HHQ�JHVODDJGH�DOYOHHVNOLHUWUDQVSODQWDWLH�VRPPLJH�FRPSOLFDWLHV�]HOIV�QD����WRW����MDDU
GLDEHWHV�YHUEHWHUHQ�RI�QLHW�YHUGHU�YRRUWVFKULMGHQ��SHUV��FRPP��3ORHJ���7RW�HQ�PHW������ZDUHQ
HU ZHUHOGZLMG�UXLP��������DOYOHHVNOLHUWUDQVSODQWDWLHV�JHUHJLVWUHHUG��,Q�GH�SHULRGH����������
YRQGHQ�HU�LQ�1HGHUODQG�WXVVHQ�GH����HQ����JHFRPELQHHUGH�QLHU��HQ�DOYOHHVNOLHUWUDQVSODQWDWLHV
SHU�MDDU�SODDWV�LQ�/HLGHQ��*URQLQJHQ�HQ�0DDVWULFKW��6FKLOIJDDUGH�HW�DO���������6,*
=RUJLQIRUPDWLH���������'H�NRVWHQ�SHU�JHFRPELQHHUGH�QLHU��HQ�DOYOHHVNOLHUWUDQVSODQWDWLH
ZDUHQ LQ������RQJHYHHU�¦��������� ��HQ�LQ�GDW�MDDU�ZHUG�HU�����PLOMRHQ�XLWJHJHYHQ�DDQ
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DOYOHHVNOLHUWUDQVSODQWDWLHV��HQ�����PLOMRHQ�DDQ�QD]RUJ��9:6������E���'H�HUYDULQJ�PHW
HLODQGMHVWUDQVSODQWDWLH�LV�QRJ�VWHHGV�EHSHUNW��,Q�GHFHPEHU������ZDUHQ�HU�ZHUHOGZLMG����
DOORWUDQVSODQWDWLHV��WUDQVSODQWDWLH�YDQ�PHQV�QDDU�PHQV��JHUHJLVWUHHUG��5RVHQEHUJ�������
,3,7$���������'H�HUYDULQJ�LV�RQJHYHHU�JHOLMN�YHUGHHOG�RYHU�GH�9HUHQLJGH�6WDWHQ�HQ�(XURSD�
,Q�(XURSD�LV�LQ�KHW�]LHNHQKXLV�YDQ�*LHVVHQ�LQ�'XLWVODQG�KHW�PHHVWH�RQGHU]RHN�JHGDDQ�

'H�NRVWHQ�YDQ�WUDQVSODQWDWLHSURFHGXUHV�]LMQ�KRRJ�HQ�PRHWHQ�WHJHQRYHU�GH�WH�EHVSDUHQ
NRVWHQ�RS�KXOSPLGGHOHQ�HQ�]RUJ�ZRUGHQ�JH]HW��'DDU�VWDDW�WHJHQRYHU�GDW�YRRU�GH�SDWLsQW
JHQH]LQJ�YDQ�GLDEHWHV�PHOOLWXV�HQ�KHW�GDDUPHH�JHSDDUG�JDDQGH�RQJHPDN�YDQ�EXLWHQJHZRRQ
JURWH�ZDDUGH�LV��,Q�DIZDFKWLQJ�YDQ�GH�RQWZLNNHOLQJ�YDQ�GH�HLODQGMHVWUDQVSODQWDWLH�]XOOHQ�LQ
WRHQHPHQGH�PDWH�JHVHOHFWHHUGH�SDWLsQWHQ�HHQ�JHFRPELQHHUGH�DOYOHHVNOLHU��HQ�QLHUWUDQVSODQ�
WDWLH�RI�HHQ�VROLWDLUH�DOYOHHVNOLHUWUDQVSODQWDWLH�NULMJHQ��ZDDUGRRU�KXQ�RQDIKDQNHOLMNKHLG�YDQ
LQVXOLQH�HQ�YHUEHWHULQJ�RI�VWDELOLVDWLH�YDQ�FKURQLVFKH�FRPSOLFDWLHV�JHZDDUERUJG�LV��'LW�YHUHLVW
HYHQHHQV�VSHFLDOLVWLVFKH�]RUJ��]RZHO�YyyU��WLMGHQV�DOV�QD�GH�RSHUDWLH��,Q�KHW�DOJHPHHQ�LV�HHQ
SUREOHHP�ELM�RUJDDQWUDQVSODQWDWLH�KHW�JHEUHN�DDQ�GRQRURUJDQHQ��PDDU�WRW�RS�KHGHQ�LV�HU�QRJ
JHHQ�WHNRUW�DDQ�DOYOHHVNOLHUHQ��SHUV��FRPP��3ORHJ��
2YHULJH NRVWHQ�YDQ�]RUJ�YRRU�GLDEHWHVSDWLsQWHQ
'H�NRVWHQ�YDQ�GLDEHWHVKXOSPLGGHOHQ�YRUPHQ�VOHFKWV�HHQ�NOHLQ�GHHO�YDQ�GH�WRWDOH�NRVWHQ�YDQ
]RUJ YRRU� GLDEHWHVSDWLsQWHQ�� HQ� KHEEHQ� HHQ� UHODWLH� PHW� DQGHUH� YRUPHQ� ]RUJ� �]RDOV
]LHNHQKXLV]RUJ� HQ� IDUPDFHXWLVFKH� KXOS��� 'H� WRWDOH� NRVWHQ� YDQ� ]RUJ� YRRU� GLDEHWHVSDWLsQWHQ
]LMQ�WH�RQWOHQHQ�DDQ�GH�µ.RVWHQ�YDQ�]LHNWHQ�VWXGLH¶��3ROGHU�HW�DO����������,Q������ZHUGHQ�GH]H
JHVFKDW�RS�������PLOMRHQ�JXOGHQ��'LW� NRPW� RYHUHHQ�PHW� �����YDQ� GH� WRWDOH� NRVWHQ� YDQ� GH
JH]RQGKHLGV]RUJ�LQ�GDW� MDDU��'H�YHUGHOLQJ�QDDU�JHVODFKW�HQ�QDDU�]RUJVHFWRU�VWDDW�YHUPHOG� LQ
WDEHO�����
7DEHO� ����� .RVWHQ� YDQ� JH]RQGKHLGV]RUJ� YRRU� GLDEHWHVSDWLsQWHQ� LQ� ����� YRRU� PDQQHQ� HQ� YURXZHQ� QDDU]RUJVHFWRU��LQ�PLOMRHQHQ�JXOGHQV��%URQ��3ROGHU�HW�DO���������
=RUJVHFWRU 0DQQHQ 9URXZHQ 7RWDDO
$OJ��(Q�DFDG��=LHNHQKXL]HQ��ZDDUYDQ� NOLQLVFKH�YHUULFKWLQJHQ� YHUSOHHJGDJHQ� GDJEHKDQGHOLQJ� SROLNOLQLHN

��������������

��������������

���������������&DWHJRUDOH�]LHNHQKXL]HQ ��� ��� ���+XLVDUWVHQ]RUJ ���� ���� ����3DUDPHGLVFKH�]RUJ ��� ��� ���.UXLVZHUND ���� ���� �����)DUPDFHXWLVFKH�KXOS ���� ����� �����0HGLVFKH�KXOSPLGGHOHQE ���� ���� ����*HKDQGLFDSWHQ]RUJ ��� ��� ���9HU]RUJLQJVKXL]HQF ��� ��� ����9HUSOHHJKXL]HQ ��� ���� ����7RWDDO ����� ����� �����
D�� GH�NRVWHQ�YDQ�JH]LQVYHU]RUJLQJ�]LMQ�QLHW�WRHZLMVEDDU�DDQ�]LHNWHQ�E�� LQ�KHW�EHGUDJ�YDQ����PLOMRHQ�JXOGHQ�LV�RRN�HHQ�EHGUDJ�RSJHQRPHQ�YRRU�SURWKHVHQ�HQ�LV�GDDUGRRU�KRJHU�GDQKHW�EHGUDJ�GDW�LQ�WDEHO�����LV�JHQRHPG�YRRU����������PLOMRHQ�JXOGHQ��F�� H[FOXVLHI�ZRRQNRVWHQ�
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8LW�WDEHO�����EOLMNW�GDW�PHGLVFKH�KXOSPLGGHOHQ�����YDQ�GH�NRVWHQ�YDQ�]RUJ�YRRU
GLDEHWHVSDWLsQWHQ�RPYDW��'H�JHJHYHQV�XLW�WDEHO�����]LMQ�LQPLGGHOV�EHKRRUOLMN�YHURXGHUG
��������(HQ�XS�GDWH�YDQ�GH�NRVWHQ�YDQ�]LHNWHQ�VWXGLH��HHQ�VDPHQZHUNLQJVSURMHFW�YDQ�GH
(UDVPXV�8QLYHUVLWHLW�HQ�KHW�5,90��LV�JHSODQG�LQ������PHW�DOV�µEDVLVMDDU¶������
(GXFDWLH�HQ�EHJHOHLGLQJ
0HW�GH�YHUVFKXLYLQJ�QDDU�GH�]HOI]RUJ�LV�HU�HQRUP�YHHO�EHUHLNW�RS�KHW�JHELHG�YDQ
GLDEHWHVHGXFDWLH��:HUNJURHS�*HQHHV��HQ�+XOSPLGGHOHQ�1HGHUODQGVH�'LDEHWHV�)HGHUDWLH�
�������(GXFDWLH�YDQ�]HOI]RUJ�LV�YRRUDO�JHULFKW�RS�GH�DWWLWXGH�YDQ�GH�SDWLsQW��'H�DUWV�SDWLsQW
UHODWLH LV�VWHUN�YHUDQGHUG�GRRU�GH�LQEXUJHULQJ�YDQ�GH�]HOIFRQWUROH��SDWLsQWHQ�]LMQ�EHZXVWHU�
EHWHU�JHwQIRUPHHUG�HQ�PRQGLJHU��'LDEHWHVYHUHQLJLQJ�1HGHUODQG������D���=R�LV�RRN�WH
YHUZDFKWHQ�GDW�GH�JURWHUH�]RUJFDSDFLWHLW�GLH�QRGLJ�LV�RP�SDWLsQWHQ�ELM�GH�]HOIUHJXODWLH�WH
EHJHOHLGHQ��XLWHLQGHOLMN�OHLGW�WRW�HHQ�JHULQJHU�EHURHS�RS�]RUJ�ZHJHQV�YHUPLQGHUGH�LQYDOLGLWHLW
RS�KRJHUH�OHHIWLMG��'H�HGXFDWLH�YDQ�]HOIFRQWUROH�LV�HHQ�YDQ�GH�NHUQWDNHQ�YDQ�GH�GLDEHWHV�
YHUSOHHJNXQGLJH�GLH�ZHUN]DDP�LV�LQ�HHQ�WHDP��DUWV��GLDEHWHVYHUSOHHJNXQGLJH��GLsWLVW�
SRGRWKHUDSHXW���GDW�GH�PHQVHQ�PHW�GLDEHWHV�PHOOLWXV�EHJHOHLGW��+HW�EHURHS�YDQ�GH�GLDEHWHV�
YHUSOHHJNXQGLJH�KHHIW�PHW�QDPH�LQKRXG�JHNUHJHQ�GRRU�GH�LQWURGXFWLH�YDQ�]HOIFRQWUROH��'H
ILQDQFLHULQJ�YDQ�GLDEHWHVYHUSOHHJNXQGLJHQ�LV�HFKWHU�YDDN��QRJ��HHQ�SUREOHHP��+HUEVFKOHE�
������

(U�]XOOHQ�KRJHUH�HLVHQ�JHVWHOG�ZRUGHQ�DDQ�KHW�JHEUXLNVJHPDN�YDQ�KXOSPLGGHOHQ�HQ
DDQ GH�GXLGHOLMNKHLG�YDQ�JHEUXLNVDDQZLM]LQJHQ��:LOOHPV�HW�DO����������+HW�LV�GH�YUDDJ�RI
RXGHUHQ��PHW�JHEUHNHQ��LQYDOLGLWHLW��VOHFKW�JH]LFKWVYHUPRJHQ��GHPHQWLH��RP�NXQQHQ�JDDQ�PHW
GH�PRGHUQH�WHFKQRORJLH�YRRU�GLDEHWHV�PHOOLWXV��(HQ�JRHGH��RS�PDDW�RQWZLNNHOGH�HGXFDWLH�LV
RQRQWEHHUOLMN��:DQQHHU�GH]H�JURHS�SDWLsQWHQ�QLHW�LQ�VWDDW�EOLMNW�RP�PHW�GH�DSSDUDWXXU�RP�WH
JDDQ�ZRUGW�HU�LQ�GH�WRHNRPVW�ZHOOLFKW�HHQ�JURWHU�EHURHS�JHGDDQ�RS�GH�PDQWHO]RUJ�HQ
WKXLV]RUJ��*HOHW�RS�GH�VWLMJLQJ�YDQ�W\SH���RQGHU�MRQJH�NLQGHUHQ�]DO�GH�]RUJ�RRN�DDQGDFKW
PRHWHQ EHVWHGHQ�DDQ�GH]H�SDWLsQWHQJURHS�

,Q�GH�QLHXZH�1+*�VWDQGDDUG�ZRUGW�GH�QDGUXN�JHOHJG�RS�GH�QRRG]DDN�WRW
VWUXFWXUHULQJ�YDQ�GH�GLDEHWHV]RUJ��'H�KXLVDUWV�VSHHOW�KLHULQ�HHQ�EHODQJULMNH�URO��2RN
DSRWKHNHQ�JDDQ�PHHU�DDQGDFKW�DDQ�GH�]RUJ�YRRU�W\SH���SDWLsQWHQ�EHVWHGHQ��=R�LV�HU�HHQ
LPSOHPHQWDWLHSODQ�³'LDEHWHV�&KHFN´�LQ�YRRUEHUHLGLQJ��'RRU�EHJHOHLGLQJ�ELM�GH�PHGLFDWLH�HQ
ELM�GH�]HOIFRQWUROH�ZLO�PHQ�ODWH�FRPSOLFDWLHV�KHOSHQ�YRRUNRPHQ��'DDUQDDVW�LV�GH�EHYRUGHULQJ
YDQ�GH�VDPHQZHUNLQJ�WXVVHQ�]RUJYHUOHQHUV�URQG�GH�GLDEHWHVSDWLsQW�RRN�HHQ�RQGHUGHHO�YDQ�GH
DFWLYLWHLWHQ��2FKWHQ�HW�DO���������

(U�ZRUGW�JH]RFKW�QDDU�QLHXZH�PDQLHUHQ�YDQ�YRRUOLFKWHQ�HQ�GLVWULEXHUHQ��]R�LV�HU
ELMYRRUEHHOG�HHQ�³'LDEHWKHHN´��HHQ�VSHFLDDO]DDN�YRRU�GLDEHWHQ�LQ�*RXGD��'LDEHWHV�
YHUHQLJLQJ�1HGHUODQG������D���$OV�EHVWHONDQDDO�LV�KHW�,QWHUQHW�VWHUN�LQ�RSNRPVW��HQ�GLW�KHHIW
PRJHOLMN�FRQVHTXHQWLHV�YRRU�GH�KXLGLJH�GLVWULEXWLHNDQDOHQ��DSRWKHHNKRXGHQGHQ�
SRVWRUGHUEHGULMYHQ�,QWHUQHW��WKXLV]RUJZLQNHOV�HQ�PHGLVFKH�VSHFLDDO]DNHQ��RI�UHFKWVWUHHNV
GRRU�SURGXFHQW�LPSRUWHXU�
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��� *H]RQGKHLG�HQ�]RUJ��GH�WRHNRPVW
�'H�WRHNRPVWLJH�JH]RQGKHLGVWRHVWDQG��KHW�DDQWDO�SDWLsQWHQ�HQ�GH�]RUJ�YRRU�SDWLsQWHQ�PHW
GLDEHWHV�PHOOLWXV�VWDDQ�RQGHU�LQYORHG�YDQ�WDO�YDQ�IDFWRUHQ��6RPPLJH�IDFWRUHQ�]LMQ�PHW�PHHU
RQ]HNHUKHGHQ�RPJHYHQ�GDQ�DQGHUH��WHUZLMO�EHSDDOGH�RQWZLNNHOLQJHQ�DO�RS�NRUWH�WHUPLMQ
ZRUGHQ YRRU]LHQ�HQ�DQGHUH�SDV�RS�ODQJH�WHUPLMQ�

�$OOHUHHUVW�ZRUGW�HHQ�UDPLQJ�RSJHVWHOG�YDQ�KHW�WRHNRPVWLJ�DDQWDO�W\SH���HQ�W\SH��
GLDEHWHVSDWLsQWHQ��DOVPHGH�YDQ�KHW�DDQWDO�LQVXOLQHJHEUXLNHQGH�GLDEHWHVSDWLsQWHQ�ELM
YRRUW]HWWLQJ�YDQ�GH�KXLGLJH�WUHQGV��9HUYROJHQV�ZRUGW�HHQ�VFKDWWLQJ�JHPDDNW�YDQ�GH
WRHNRPVWLJH�NRVWHQ��WLMGVKRUL]RQ�WRW�������YDQ�GH�KXLGLJH�GLDEHWHVKXOSPLGGHOHQ�ELM
JHOLMNEOLMYHQG�JHPLGGHOG�JHEUXLN�SHU�SDWLsQW��'H]H�UDPLQJ�ZRUGW�YHUYROJHQV�JHUHODWHHUG�DDQ
WRHNRPVWLJH�PRJHOLMNKHGHQ�WRW�SUHYHQWLH��FXUDWLH�HQ�QLHXZH�PHGLVFK�WHFKQRORJLVFKH
PRJHOLMNKHGHQ�YRRU�GH�EHKDQGHOLQJ�YDQ�GLDEHWHVSDWLsQWHQ�

���� 6FKDWWLQJ�YDQ�KHW�WRHNRPVWLJ�DDQWDO�GLDEHWHVSDWLsQWHQ
�
'H�EDVLVUDPLQJ�YDQ�KHW�WRHNRPVWLJ�DDQWDO��LQVXOLQHJHEUXLNHQGH��GLDEHWHVSDWLsQWHQ�LV
JHEDVHHUG�RS�GH�YROJHQGH�IDFWRUHQ�
� GHPRJUDILVFKH�YHUDQGHULQJHQ�
� WUHQGV�LQ�GH�LQFLGHQWLH�YDQ�W\SH���HQ�W\SH���GLDEHWHV�
� WUHQGV�LQ�GH�RYHUOHYLQJVGXXU�YDQ�GLDEHWHVSDWLsQWHQ�
� YRRU�KHW�DDQWDO�LQVXOLQHJHEUXLNHUV�ERYHQGLHQ��KHW�DDQGHHO�W\SH���SDWLsQWHQ�GDW�LQVXOLQH

JHEUXLNW�
�$FKWHUHHQYROJHQV�]DO�RS�HON�YDQ�GH]H�IDFWRUHQ�NRUW�ZRUGHQ�LQJHJDDQ�
'HPRJUDILVFKH�YHUDQGHULQJHQ
9RRUDO�KHW�WRHQHPHQG�DDQWDO�RXGHUHQ�LQ�GH�EHYRONLQJ�LV�YDQ�LQYORHG�RS�KHW�WRHNRPVWLJ�DDQWDO
SDWLsQWHQ��(HQ�GHPRJUDILVFKH�SURMHFWLH�PHW�EHKXOS�YDQ�GH�&%6�EHYRONLQJVSURJQRVH�����
�&%6��������HQ�GH�SUHYDOHQWLHJHJHYHQV�XLW�WDEHO�����UHVXOWHHUW�LQ�HHQ�WRWDDO�DDQWDO�SDWLsQWHQ
PHW GLDEHWHV�YDQ���������PDQQHQ�HQ���������YURXZHQ�LQ�KHW�MDDU�������LQ�WRWDDO�UXLP
��������SDWLsQWHQ��'DW�EHWHNHQW�LQ�GH�SHULRGH�����������HHQ�JHPLGGHOGH�MDDUOLMNVH�WRHQDPH
YDQ�KHW�DDQWDO�GLDEHWHVSDWLsQWHQ�PHW������ELM�GH�PDQQHQ�HQ������ELM�GH�YURXZHQ��'RRU�JURHL
HQ YHUJULM]LQJ�YDQ�GH�EHYRONLQJ�QHHPW�LQ�GH�KHOH�SHULRGH�����������KHW�WRWDDO�DDQWDO
GLDEHWHVSDWLsQWHQ�WRH�PHW�UXLP�����

(HQ�WRHQDPH�YDQ�KHW�DDQWDO�SDWLsQWHQ�]RX�ERYHQGLHQ�NXQQHQ�RSWUHGHQ�RQGHU�LQYORHG
YDQ�HHQ�YHUDQGHUHQGH�HWQLVFKH�VDPHQVWHOOLQJ�YDQ�GH�EHYRONLQJ��2QGHU�+LQGRHVWDDQVH
6XULQDPHUV�NRPW�GLDEHWHV�PHOOLWXV�DDQ]LHQOLMN�YDNHU�YRRU�GDQ�RQGHU�DXWRFKWRQHQ
�0LGGHONRRS�HW�DO����������*H]LHQ�GH�KXLGLJH�HQ�YHUZDFKWH�WRHNRPVWLJH�RPYDQJ�YDQ�GH]H
EHYRONLQJVJURHS�]DO�GLW�RS�KHW�WRWDDO�DDQWDO�SDWLsQWHQ�LQ�1HGHUODQG�RYHULJHQV�QLHW�YHHO
LQYORHG�KHEEHQ��2S�ZLMN��RI�VWDGVQLYHDX�NDQ�GLW�ZHO�KHW�JHYDO�]LMQ��LQGLHQ�GDDU�JURWHUH
FRQFHQWUDWLHV�+LQGRHVWDQHQ�ZRQHQ�
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7UHQGV�LQ�GH�LQFLGHQWLH�YDQ�W\SH���HQ�W\SH���GLDEHWHV
(U�KHHIW�LQ�GH�DIJHORSHQ�MDUHQ�HHQ�VWLMJLQJ�LQ�GH�LQFLGHQWLH�YDQ�W\SH���GLDEHWHV�SODDWV
JHYRQGHQ��PHW�QDPH�ELM�MRQJH�NLQGHUHQ��'H�LQFLGHQWLH�ELM�NLQGHUHQ�YDQ�����MDDU�LV�GH�ODDWVWH
YLMI�MDDU�YHUGXEEHOG��5HHVHU���������'H�RRU]DNHQ�KLHUYDQ�]LMQ�QLHW�EHNHQG��+HW�LV�RQZDDU�
VFKLMQOLMN�GDW�KHW�WRHJHVFKUHYHQ�NDQ�ZRUGHQ�DDQ�XLWVOXLWHQG�JHQHWLVFKH�IDFWRUHQ��5HHVHU�
������5XZDDUG�HW�DO����������:HO�]LMQ�HU�DDQZLM]LQJHQ�GDW�WLMGHOLMNH�SLHNHQ�LQ�GH�LQFLGHQWLH
VDPHQKDQJHQ�PHW�KHW�RSWUHGHQ�YDQ�EHSDDOGH�YLUXVLQIHFWLHV��6WXXUJURHS�7RHNRPVWVFHQDULR
V
*H]RQGKHLGV]RUJ��������

,QGLHQ�HU�LQ�GH�WRHNRPVW�VSUDNH�]DO�]LMQ�YDQ�HHQ�EOLMYHQGH�WRHQDPH�LQ�GH�LQFLGHQWLH�YDQ
W\SH���GLDEHWHV�]DO�GLW�OHLGHQ�WRW�HHQ�H[WUD�WRHQDPH�YDQ�GH�SUHYDOHQWLH�YDQ�W\SH���GLDEHWHV�WHQ
RS]LFKWH�YDQ�GH�GHPRJUDILVFKH�SURMHFWLH��'H�LQFLGHQWLH�YDQ�GLDEHWHV�ELM�����MDULJHQ�ZDV�LQ
����������SHU�������SHU�MDDU��5XZDDUG�	�)HVNHQV���������'DW�NRPW�RYHUHHQ�PHW�RQJHYHHU���
QLHXZH�JHYDOOHQ�LQ�GDW�MDDU��,QGLHQ�GH�LQFLGHQWLHVWLMJLQJ�]LFK�LQ�KHW]HOIGH�WHPSR�YRRUW]HW�DOV
GH�DIJHORSHQ�YLMI�MDDU��]DO�KHW�DDQWDO�QLHXZH�JHYDOOHQ�LQ�GH]H�OHHIWLMGVNODVVH�MDDUOLMNV�PHW����
WRHQHPHQ��YHUGXEEHOLQJ�LQ���MDDU���,Q������]RX�KHW�DDQWDO�QLHXZH�SDWLsQWHQ�LQ�GH]H
OHHIWLMGVNODVVH�GDQ�ELMQD�������EHGUDJHQ��(HQ�GHUJHOLMNH�VWHUNH�LQFLGHQWLHVWLMJLQJ�OLMNW�QLHW
ZDDUVFKLMQOLMN��PDDU�YDQ�HQLJH�YHUGHUH�VWLMJLQJ�]DO�QDDU�YHUZDFKWLQJ�ZHO�VSUDNH�]LMQ�

(U�LV�HYHQHHQV�VSUDNH�YDQ�HHQ�WRHQHPHQGH�LQFLGHQWLH�YDQ�W\SH���GLDEHWHV��(pQ�YDQ�GH
RRU]DNHQ�KLHUYDQ�LV�GH�WRHJHQRPHQ�SUHYDOHQWLH�YDQ�RYHUJHZLFKW�HQ�OLFKDPHOLMNH�LQDFWLYLWHLW�
'LW�]LMQ�EHODQJULMNH�ULVLFRIDFWRUHQ�YRRU�KHW�RQWVWDDQ�YDQ�W\SH���GLDEHWHV��%DDQ���������,Q�GH
SHULRGH�����������LV�GH�SUHYDOHQWLH�YDQ�REHVLWDV��4,����NJ�P�� LQ�GH�EHYRONLQJ�YDQ����MDDU
HQ RXGHU�JHVWHJHQ�PHW�����SURFHQWSXQWHQ�ELM�PDQQHQ�HQ�PHW�����SURFHQWSXQWHQ�ELM�YURXZHQ
�JHVWDQGDDUGLVHHUG�YRRU�OHHIWLMG�HQ�RSOHLGLQJ��6HLGHOO���������%LM�NLQGHUHQ�YDQ������MDDU�LV�GH
SUHYDOHQWLH�YDQ�RYHUJHZLFKW�WRHJHQRPHQ�PHW���SURFHQWSXQWHQ�WXVVHQ������HQ�������6HLGHOO�
�������&LMIHUV�XLW�KHW�EXLWHQODQG�JHYHQ�DDQ�GDW�����YDQ�GH�SDWLsQWHQ�PHW�W\SH���RYHUJHZLFKW
KHHIW��%RQQH\���������'H�SUHYDOHQWLH�YDQ�OLFKDPHOLMN�LQDFWLYLWHLW��JHGHILQLHHUG�DOV�ZHLQLJ
OLFKDDPVEHZHJLQJ�LQ�GH�YULMH�WLMG��LV�LQ�GH�SHULRGH�����������YRRU�VRPPLJH�OHHIWLMGVNODVVHQ
VLJQLILFDQW�WRHJHQRPHQ��%LMQHQ�HW�DO����������,QGLHQ�GH�WUHQG�LQ�GH�SUHYDOHQWLH�YDQ
RYHUJHZLFKW�HQ�OLFKDPHOLMNH�LQDFWLYLWHLW�EOLMYHQG�LV��]DO�RRN�LQ�GH�WRHNRPVW�GH�LQFLGHQWLH�YDQ
W\SH���GLDEHWHV�WRHQHPHQ��(U�]DO�LQ�GH�WRHNRPVW�GDQ�RRN�PHHU�DDQGDFKW�PRHWHQ�]LMQ�YRRU�KHW
RSVSRUHQ�HQ�YHUPLMGHQ�YDQ�ULVLFRIDFWRUHQ��]RZHO�ELM�EHVWDDQGH�W\SH���SDWLsQWHQ��DOV�WHU
SUHYHQWLH�YDQ�W\SH���GLDEHWHV�

=RDOV�HHUGHU�JHVWHOG�LV�HU�VSUDNH�YDQ�HHQ�IRUV�SHUFHQWDJH�RQGHUGLDJQRVWLHN��1X�KHW
GXLGHOLMN�LV�GDW�VWULNWH�EORHGJOXFRVHUHJXODWLH�ODWH�FRPSOLFDWLHV�NDQ�YRRUNRPHQ��LV�HU�PHHU
DDQGDFKW�YRRU�KHW�DFWLHI�RSVSRUHQ�YDQ�ULVLFRSDWLsQWHQ��'H�KXLVDUWV�NDQ�KLHULQ�HHQ�EHODQJULMNH
URO VSHOHQ�HQ�LQ�GH�RQODQJV�KHU]LHQH�1+*�VWDQGDDUG��1HGHUODQGV�+XLVDUWVHQ�*HQRRWVFKDS�
YRRU W\SH���SDWLsQWHQ�LV�GLW�GDQ�RRN�ppQ�YDQ�GH�EHODQJULMNH�DDQGDFKWVSXQWHQ��+HUEVFKOHE�
����� 5XWWHQ�HW�DO����������0HW�GH�KXLGLJH�PHWKRGHQ�YRRU�VFUHHQLQJ�NXQQHQ�PD[LPDDO����
YDQ GH�QLHXZH�JHYDOOHQ�YDQ�GLDEHWHV�ZRUGHQ�RSJHVSRRUG��8INHV��������%DWVWUD���������(HQ
JHULFKWHUH�RSVSRULQJ�KHHIW��WHQPLQVWH�WLMGHOLMN��HHQ�WRHQDPH�YDQ�GH�LQFLGHQWLH�WRW�JHYROJ�



5,90�UDSSRUW����������� SDJ�����YDQ���

7UHQGV�LQ�GH�RYHUOHYLQJVGXXU�YDQ�GLDEHWHVSDWLsQWHQ
7\SH���GLDEHWHV�UHGXFHHUW�GH�OHYHQVYHUZDFKWLQJ�PHW������MDDU�ELM�SHUVRQHQ�YDQ�PLGGHOEDUH
OHHIWLMG��'H�YHUVFKLOOHQ�LQ�OHYHQVYHUZDFKWLQJ�WXVVHQ�GLDEHWHVSDWLsQWHQ�HQ�QLHW�
GLDEHWHVSDWLsQWHQ�QHPHQ�YRRU�]RZHO�PDQQHQ�DOV�YURXZHQ�DI�PHW�GH�OHHIWLMG��%DDQ��������
9HUZDFKW�ZRUGW�GDW�HU�GH�NRPHQGH�MDUHQ�HHQ�EHWHUH�UHJXOHULQJ�YDQ�]RZHO�W\SH���DOV�W\SH��
GLDEHWHVSDWLsQWHQ�]DO�SODDWVYLQGHQ��'H�UHGHQ�GDDUYDQ�LV�GDW���QDDVW�EHWHUH�HGXFDWLH���RRN�KHW
DDQERG YDQ�VQHO�JHDEVRUEHHUGH��NRUWZHUNHQGH�HQ�YDQ�ODQJZHUNHQGH�LQVXOLQH�DQDORJHQ�HQ�KHW
DDQWDO�VQHOZHUNHQGH�RUDOH�DQWLGLDEHWLFD�WRHQHHPW��ZDDUGRRU�HHQ�EHWHUH�UHJHOLQJ�YDQ�GH
JOXFRVHVSLHJHO�PRJHOLMN�ZRUGW� +LHUGRRU�]XOOHQ�GH�ODQJHWHUPLMQFRPSOLFDWLHV�DIQHPHQ�
ZDDUGRRU�RRN�GH�RYHUOHYLQJVGXXU�HQLJV]LQV�]RX�NXQQHQ�WRHQHPHQ��'LW�HIIHFW�LV�HFKWHU�SDV
]LFKWEDDU�RYHU�HQLJH�GHFHQQLD�HQ�VSHHOW�GHUKDOYH�JHHQ�URO�LQ�GH]H�VWXGLH�
+HW�WRHNRPVWLJ�DDQWDO�LQVXOLQHJHEUXLNHUV
�-DDUOLMNVH�JDDW�������YDQ�GH�W\SH���GLDEHWHVSDWLsQWHQ�RYHU�QDDU�JHEUXLN�YDQ�LQVXOLQH��'LW�]DO
WRW�HHQ�H[WUD�WRHQDPH�YDQ�LQVXOLQHJHEUXLNHQGH�SDWLsQWHQ�OHLGHQ��'LW�]DO�QDDU�YHUZDFKWLQJ�RRN
LQ�GH�WRHNRPVW�KHW�JHYDO�]LMQ� %LM�JHOLMNEOLMYHQGH�WUHQG�]DO�PD[LPDDO�����YDQ�GH�SDWLsQWHQ
�W\SH���HQ�W\SH����LQVXOLQH�JHEUXLNHQ�LQ�KHW�MDDU������
6DPHQJHYDW�LV�GH�YHUZDFKWLQJ�RPWUHQW�KHW�WRHNRPVWLJ�DDQWDO�GLDEHWHVSDWLsQWHQ�WRW������
� HHQ VWLMJLQJ�YDQ�����YDQ�KHW�DDQWDO�SDWLsQWHQ�WHQ�RS]LFKWH�YDQ������GRRU�JURHL�HQ

YHUJULM]LQJ�YDQ�GH�EHYRONLQJ�
� HHQ JURWHUH�LQVWURRP�LQ�GH�SDWLsQWHQSRSXODWLH�GRRU�HHQ�VWLMJLQJ�YDQ�GH�LQFLGHQWLH�YDQ

]RZHO W\SH���DOV�W\SH���GLDEHWHV�HQ�JHULFKWHUH�RSVSRULQJ�YDQ�W\SH���GLDEHWHV�
� HHQ WRWDOH�WRHQDPH�YDQ�KHW�DDQWDO�SDWLsQWHQ�LQ������YDQ��������WHQ�RS]LFKWH�YDQ������

GLW EHWHNHQW�HHQ�WRWDDO�DDQWDO�SDWLsQWHQ�YDQ�FLUFD������������������,QGLHQ�LQ������KHW
DDQGHHO�LQVXOLQHJHEUXLNHQGH�SDWLsQWHQ�FLUFD�����LV��]XOOHQ�FLUFD����������������
SDWLsQWHQ�DIKDQNHOLMN�]LMQ�YDQ�LQVXOLQH�

���� 6FKDWWLQJ�YDQ�GH�WRHNRPVWLJH�NRVWHQ�YDQ�GLDEHWHV�KXOSPLGGHOHQ
�+HW�WRHNRPVWLJ�JHEUXLN�YDQ�GLDEHWHVKXOSPLGGHOHQ�]DO�DIKDQNHOLMN�]LMQ�YDQ�KHW�WRHNRPVWLJ
DDQWDO�QLHW�LQVXOLQH�JHEUXLNHQGH�GLDEHWHVSDWLsQWHQ��YRRU�GH�JOXFRVHPHWLQJ��HQ�YDQ�KHW�DDQWDO
LQVXOLQHJHEUXLNHQGH�SDWLsQWHQ��YRRU�GH�JOXFRVHPHWLQJ�HQ�GH�LQVXOLQHWRHGLHQLQJ���9HUYROJHQV
LV�YDQ�EHODQJ�ZHONH�KXOSPLGGHOHQ�LQ�ZHONH�KRHYHHOKHGHQ�SHU�GLDEHWHVSDWLsQW�ZRUGHQ
JHEUXLNW��+LHUQD�ZRUGW�XLWHHQJH]HW�RS�ZHONH�DDQQDPHQ�HHQ�VFKDWWLQJ�YDQ�GH�WRHNRPVWLJH
NRVWHQ�YDQ�JOXFRVHPHWLQJ�HQ�LQVXOLQHWRHGLHQLQJ�LV�JHEDVHHUG�
�
6FKDWWLQJ�YDQ�GH�WRHNRPVWLJH�NRVWHQ�YDQ�JOXFRVHPHWLQJ
,Q�WDEHO�����]LMQ�GH�JHPLGGHOGH�NRVWHQ�JHVFKDW�YDQ�EORHGSULNODQFHWWHQ��JOXFRVHPHWHUV�HQ
WHVWVWULSV�ELM�JHOLMNEOLMYHQG�JHEUXLN�HQ�JHOLMNEOLMYHQGH�NRVWHQ�LQ�WZHH�YDULDQWHQ��HHQ
SDWLsQWHQDDQWDO�YDQ����������SXXU�GHPRJUDILVFK��HQ�HHQ�DDQWDO�YDQ����������UHNHQLQJ
KRXGHQG�PHW�HHQ�VWLMJHQGH�LQFLGHQWLH���%LM�GH�JOXFRVHPHWHUV�LV�XLWJHJDDQ�YDQ�HHQ�JHPLGGHOGH
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SULMV�HQ�HHQ�JHPLGGHOGH�OHYHQVGXXU��'H�JOXFRVHPHWHUV�ZRUGHQ�LQ�SUDNWLMN��QRJ�VWHHGV��YDDN
JUDWLV�YHUVWUHNW�GRRU�GH�IDEULNDQW��1LHW�GXLGHOLMN�LV�RI�GLW�LQ�GH�WRHNRPVW�]R�EOLMIW�
�7DEHO������*HVFKDWWH�NRVWHQ�YRRU�JOXFRVHPHWLQJ�LQ�KHW�MDDU�������LQ�PLOMRHQHQ�JXOGHQV��ELM�JHOLMNEOLMYHQG
JHEUXLN�SHU�SDWLsQW�HQ�JHOLMNEOLMYHQGH�JHPLGGHOGH�SULM]HQ�

� *HP��'DJHOLMNV
JHEUXLN��VWXNV��D

3ULMV�SHU
VWXN����E

3ULMV�SHU
SDWLsQW�SHU
MDDU����

.RVWHQ�ELM��������
SDWLsQWHQ��DIJHURQG�LQ
PLOMRHQHQ�JXOGHQV�

�.RVWHQ�ELM��������
SDWLsQWHQ��DIJHURQG�LQ
PLOMRHQHQ�JXOGHQV�

/DQFHWWHQ ���� ����� ����� ��� ���
*OXFRVH�
PHWHUV

�Q�Y�W� �Q�Y�W� ����� ��� ���

�7HVWVWULSV ���� ����� ����� ���� ����
�7RWDDO � ���� ����� ���� ����
D��%URQ��9:6�������E��JHPLGGHOGH�NRVWHQ�XLW�WDEHO�����
�
*OXFRVHVHQVRU
'H�SULMV�YDQ�GH�FRQWLQXH��QDDOGYRUPLJH�RQGHUKXLGV�PHWHQGH�VHQVRU�EHGUDDJW�QDDU
YHUZDFKWLQJ�RQJHYHHU�¦���� ��SHU���GDJHQ��HQ�GH�PRQLWRU�NRVW�RQJHYHHU�¦������ ��9RRU�GH]H
VHQVRU�ZRUGW�HHQ�WRHSDVVLQJ�YHUZDFKW�LQ�SDWLsQWHQ�GLH�YDDN�KXQ�EORHGJOXFRVHZDDUGH�PHWHQ�
ELMYRRUEHHOG�PRHLOLMN�LQVWHOEDUH�SDWLsQWHQ�RI�]ZDQJHUHQ��,Q�GH]H�SHULRGH�LV�KHW�JHEUXLNHOLMN
RP�]HYHQ�WRW�DFKW�NHHU�SHU�GDJ�GH�EORHGJOXFRVHZDDUGH�WH�FRQWUROHUHQ��GXV�]R¶Q�������[
WLMGHQV�GH�]ZDQJHUVFKDS��%LM�HHQ�SULMV�YDQ�¦�� �SHU�WHVWVWULS��NRVW�GLW�¦��� �WRW�¦��� �SHU��
GDJHQ��'H]H�NRVWHQ�]LMQ�LQ�GH]HOIGH�RUGH�YDQ�JURRWWH�DOV�GLH�YDQ�GH�VHQVRU��+HW�DDQWDO
SDWLsQWHQ�PHW�]ZDQJHUVFKDSVGLDEHWHV�LV�RQJHYHHU������YDQ�DOOH�]ZDQJHUVFKDSSHQ��=ZHHUV�HW
DO����������,Q�1HGHUODQG�LV�GLW������[���������������� �������������SDWLsQWHQ��'DDUQDDVW
EHVWDDW�QRJ�HHQ�FDWHJRULH�GLDEHWHVSDWLsQWHQ�GLH�]ZDQJHU�ZRUGHQ��:DDUVFKLMQOLMN�]DO�VOHFKWV
HHQ GHHO�YDQ�GH]H�SDWLsQWHQ�LQ�GH�WRHNRPVW�JHGXUHQGH�HHQ�GHHO�YDQ�GH�]ZDQJHUVFKDS�GH
VHQVRU�JDDQ�JHEUXLNHQ��9HUYDQJLQJ�YDQ�GH�µWUDGLWLRQHOH¶�JOXFRVHPHWLQJ�GRRU�GH�JOXFRVH�
VHQVRU�]DO�ZHO�LQYORHG�KHEEHQ�RS�GH�WRWDOH�NRVWHQ�YDQ�GH�JOXFRVHPHWLQJ�LQGLHQ�GH�GRHOJURHS
ZRUGW XLWJHEUHLG�WRW�SDWLsQWHQ�GLH�PLQGHU�YDDN�GH�JOXFRVHZDDUGH�PHWHQ�
³+RUORJH´
'H�SULMV�YDQ�KHW�³KRUORJH´�GDW����XXU�ODQJ�KHW�JOXFRVHJHKDOWH�NDQ�PHWHQ��]LH������EHGUDDJW
QDDU�VFKDWWLQJ�RQJHYHHU�¦���� �WRW�¦���� ��PHW�HHQ�OHYHQVGXXU�YDQ�����MDDU��HQ�GH�VHQVRU
RQJHYHHU�¦��� �WRW�¦���� ��8LWJDDQGH�YDQ�HHQ�JHPLGGHOGH�OHYHQVGXXU�YDQ�����MDDU�HQ�HHQ
GDJHOLMNV�JHEUXLN�JHGXUHQGH����XXU��DOV�QDFKWHOLMN�K\SRDODUP��NRVW�GLW�RQJHYHHU�� ����� �SHU
SDWLsQW�SHU�MDDU������� �YRRU�KHW�KRUORJH�HQ�����[����� �YRRU�GH�VHQVRUV���(U�LV�JHHQ�JRHGH
VFKDWWLQJ�WH�PDNHQ�YDQ�KHW�DDQWDO�SDWLsQWHQ�GDW�KLHUYDQ�JHEUXLN�]DO�JDDQ�PDNHQ��(YHQHHQV
]LMQ�GH�SULM]HQ�QRJ�RQ]HNHU��'DDURP�ZRUGHQ�GH]H�XLWJDYHQ�QLHW�JHs[WUDSROHHUG�QDDU�GH
WRHNRPVW��'H�NRVWHQ�GLH�GLW�KXOSPLGGHO�ELM�JHEUXLN�DOV�QDFKWHOLMN�K\SRDODUP�PHW�]LFK�PHH
EUHQJW�]LMQ�DGGLWLRQHHO��HQ�YHUYDQJHQ�QLHW�HHQ�GHHO�YDQ�GH�KXLGLJH�NRVWHQ�
�
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6FKDWWLQJ�YDQ�GH�WRHNRPVWLJH�NRVWHQ�YDQ�KXOSPLGGHOHQ�YRRU�LQVXOLQHWRHGLHQLQJ
,QVXOLQHSHQQHQ�HQ��QDDOGHQ
2S�GLW�PRPHQW�ZRUGHQ�LQ�SUDNWLMN��RQGDQNV�KHW�YHUJRHGLQJHQV\VWHHP��GH�LQVXOLQHSHQQHQ
YDDN�JUDWLV�GRRU�GH�IDEULNDQW�YHUVWUHNW��'H�SHQQHQ�]LMQ�GDDURP�LQ�GH�EHUHNHQLQJHQ�YRRU
WRHNRPVWLJH�XLWJDYHQ�EXLWHQ�EHVFKRXZLQJ�JHODWHQ�

+HW�LV�JHEUXLNHOLMN�RP���j���PDDO�GDDJV�LQVXOLQH�WRH�WH�GLHQHQ��%LM�GH�EHUHNHQLQJHQ
ZRUGW XLWJHJDDQ�YDQ�ppQPDOLJ�JHEUXLN�YDQ�SHQQDDOGHQ��HQ�HHQ�JHPLGGHOG�JHEUXLN�YDQ��
SHQQDDOGHQ�SHU�GDJ��%LM�HHQ�JHPLGGHOGH�SULMV�YDQ��������WDEHO������NRVW�GLW������ �SHU�SDWLsQW
SHU�MDDU��%LM�HHQ�SHUFHQWDJH�LQVXOLQHJHEUXLNHQGH�SDWLsQWHQ�YDQ�����LQ�������]LH������HQ�HHQ
WRHNRPVWLJ�SDWLsQWHQDDQWDO�YDQ���������LQ������]LMQ�GH�NRVWHQ������PLOMRHQ��HQ�ELM�HHQ
SDWLsQWHQDDQWDO�YDQ���������LV�GLW�����PLOMRHQ��+LHUELM�LV�JHHQ�UHNHQLQJ�JHKRXGHQ�PHW
SDWLsQWHQ�GLH�RS�HHQ�DQGHUH�PDQLHU��ELMYRRUEHHOG�YLD�HHQ�SRPS��RI�YLD�WRHNRPVWLJH�QLHW�
LQMHFWHHUEDUH�URXWHV��KXQ�LQVXOLQH�WRHGLHQHQ��'H]H�NRVWHQ�]LMQ�ZDDUVFKLMQOLMN�GXV�RYHUVFKDW�
,Q�SUDNWLMN�ZRUGHQ�RYHULJHQV�RS�GLW�PRPHQW�GH�SHQQDDOGHQ�RRN�YDDN�JUDWLV�GRRU�GH�IDEULNDQW
YHUVWUHNW�HQ�LQ�GH�SULMV�YDQ�GH�LQVXOLQH�YHUGLVFRQWHHUG�
,QVXOLQHVSXLWHQ
+HW�SHUFHQWDJH�SDWLsQWHQ�GDW�JHEUXLN�PDDNW�YDQ�LQVXOLQHVSXLWHQ�]DO�ELQQHQ����MDDU
JHUHGXFHHUG�]LMQ�WRW�ELMQD�����2PGDW�RRN�KHW�KXLGLJH�JHEUXLN�DO�]HHU�EHSHUNW�LV��]DO�YDQ�GH]H
RQWZLNNHOLQJ�QDXZHOLMNV�LQYORHG�XLWJDDQ�RS�GH�WRHNRPVWLJH�NRVWHQ�YDQ�GLDEHWHV�
KXOSPLGGHOHQ�
1DDOGOR]H�LQMHFWLHV\VWHPHQ
+HW�KXLGLJH�JHEUXLN�YDQ�QDDOGOR]H�LQMHFWLHV\VWHPHQ�LV�PLQLPDDO�HQ�HU�ZRUGW�RRN�QLHW
YHUZDFKW�GDW�KHW�JHEUXLN�HHQ�JURWH�YOXFKW�]DO�QHPHQ�RPGDW�KHW�KXLGLJH�LQMHFWHUHQ�PHW�GH
LQVXOLQHSHQ�RYHU�KHW�DOJHPHHQ�DOV�PLQLPDDO�EHODVWHQG�ZRUGW�HUYDUHQ��%LM�GH�YHUGHUH
EHUHNHQLQJHQ�ZRUGHQ�RP�GH]H�UHGHQHQ�GH�QDDOGOR]H�LQMHFWLHV\VWHPHQ�EXLWHQ�EHVFKRXZLQJ
JHODWHQ�
8LWZHQGLJH�LQVXOLQHSRPS
:DQQHHU GH�VWLMJLQJ�YDQ�����SHU�MDDU�GRRU�]RX�]HWWHQ��]RX�KHW�DDQWDO�SRPSJHEUXLNHUV�LQ�����
UXLP��������EHGUDJHQ��]R¶Q����YDQ�KHW�DDQWDO�GLDEHWHVSDWLsQWHQ���'LW�LV�QLHW�ZDDUVFKLMQOLMN�
6FKDWWLQJHQ�NRPHQ�XLW�RS���������������SDWLsQWHQ�LQ�������SHUV��FRPP��9DQ�%DOOHJRRLH��
%LM�HHQ�DDQQDPH�YDQ��������SDWLsQWHQ�LQ������]LMQ�GH�NRVWHQ�SHU�MDDU���������[������� �]LH
����� �����PLOMRHQ�JXOGHQ��+LHUWHJHQRYHU�VWDDW�HHQ�EHVSDULQJ�RS�LQVXOLQHSHQQDDOGHQ�YDQ
�������SDWLsQWHQ�[������ ��]LH�KLHUERYHQ�� �����PLOMRHQ�
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���� 0RJHOLMNH�GRRUEUDNHQ�LQ�SUHYHQWLH
(UQVWLJ�RYHUJHZLFKW�HQ�OLFKDPHOLMNH�LQDFWLYLWHLW
(UQVWLJ�RYHUJHZLFKW��REHVLWDV��HQ�OLFKDPHOLMNH�LQDFWLYLWHLW�]LMQ�WZHH�EHNHQGH�ULVLFRIDFWRUHQ
YRRU�KHW�RQWVWDDQ�YDQ�GLDEHWHV�PHOOLWXV�W\SH����8LW�HSLGHPLRORJLVFK�RQGHU]RHN�LV�EHNHQG�ZHON
SHUFHQWDJH�YDQ�KHW�MDDUOLMNVH�DDQWDO�QLHXZH�JHYDOOHQ�YDQ�GLDEHWHV�W\SH���YRRUNyPHQ�NDQ
ZRUGHQ LQGLHQ�GH]H�ULVLFRIDFWRUHQ�]RXGHQ�NXQQHQ�ZRUGHQ�XLWJHVFKDNHOG�LQ�GH�EHYRONLQJ
�3RSXODWLH�$WWULEXWLHI�5LVLFR�3$5���2PGDW�EHLGH�ULVLFRIDFWRUHQ�QLHW�RQDIKDQNHOLMN�]LMQ�YDQ
HONDDU�PRJHQ�GH�WH�EHKDOHQ�HIIHFWHQ�YDQ�SUHYHQWLH�YDQ�EHLGH�ULVLFRIDFWRUHQ�QLHW�ELM�HONDDU
ZRUGHQ RSJHWHOG��+LHUQD�]DO�ZRUGHQ�DDQJHJHYHQ�KRHYHHO�QLHXZH�JHYDOOHQ�YDQ�W\SH���MDDUOLMNV
PD[LPDDO�]LMQ�WH�YRRUNyPHQ�LQGLHQ�GH�ULVLFRIDFWRU�HUQVWLJ�RYHUJHZLFKW�LQ�GH�EHYRONLQJ�]RX
NXQQHQ�ZRUGHQ�XLWJHVFKDNHOG��]LH�WDEHO������
7DEHO������5HGXFWLH�YDQ�KHW�DDQWDO�QLHXZH�JHYDOOHQ�YDQ�GLDEHWHV�W\SH���ELM�XLWVFKDNHOLQJ�YDQ�GH�ULVLFRIDFWRU
HUQVWLJ�RYHUJHZLFKW��DIJHURQG�RS�����WDOOHQ��%URQ��LQFLGHQWLH�XLW�WDEHO�����HQ�3$5�XLW�5XZDDUG�	�.UDPHUV�
������

0DQQHQ 9URXZHQ
/HHIWLMG $DQWDO�QLHXZH

JHYDOOHQ�LQ�����
5HGXFWLH�DDQWDO
QLHXZH�JHYDOOHQ

$DQWDO�QLHXZH
JHYDOOHQ�LQ�����

5HGXFWLH�DDQWDO
QLHXZH�JHYDOOHQ

������MDDU ����� �������3$5������ ����� �������3$5������
���MDDU�HQ�RXGHU ����� �������3$5������ ������ ��������3$5������
D��'H�OHHIWLMGVJUHQV�YDQ����MDDU�LV�JHNR]HQ�RS�EDVLV�YDQ�GH�LQFLGHQWLHJHJHYHQV�XLW�GH�&RQWLQXH�0RUELGLWHLWV
5HJLVWUDWLH�1LMPHJHQ��EHQHGHQ����MDDU�EHVWDDW�GH�LQFLGHQWLH�YULMZHO�XLWVOXLWHQG�XLW�LQVXOLQH�DIKDQNHOLMNH�GLDEHWHV
HQ�ERYHQ�GH����MDDU�XLW�QLHW�LQVXOLQH�DIKDQNHOLMNH�GLDEHWHV��

,QGLHQ�GH�LQVWURRP�YDQ�KHW�DDQWDO�SDWLsQWHQ�MDDUOLMNV�PHW�GH�JHQRHPGH�SHUFHQWDJHV�NDQ
YHUPLQGHUHQ��]DO�GDW�QD�YHUORRS�YDQ�WLMG�HHQ�EHODQJULMNH�LQYORHG�KHEEHQ�RS�KHW�WRWDDO�DDQWDO
EHVWDDQGH�SDWLsQWHQ��SUHYDOHQWLH���'DDUGRRU�GDOHQ�QDYHQDQW�GH�NRVWHQ�YDQ�GLDEHWHV�
KXOSPLGGHOHQ�HQ�GH�RYHULJH�NRVWHQ�YDQ�]RUJ��(U�ZRUGW�JHZHUNW�DDQ�HHQ�FRPSXWHUPRGHO�YRRU
GLDEHWHV�ELM�KHW�5,90��ZDDUPHH�GH�UHODWLH�WXVVHQ�GH�EORRWVWHOOLQJ�DDQ�ULVLFRIDFWRUHQ�
LQFLGHQWLH��SUHYDOHQWLH�HQ�VWHUIWH�NDQ�ZRUGHQ�JHPRGHOOHHUG�

$OKRHZHO�KHW�LQ�SULQFLSH�RP�HHQ�YRRU�SUHYHQWLH�WRHJDQNHOLMNH�ULVLFRIDFWRU�JDDW��]RX
HHQ HYHQWXHOH�DIQDPH�LQ�KHW�YyyUNRPHQ�YDQ�HUQVWLJ�RYHUJHZLFKW�LQ�GH�EHYRONLQJ�HHQ
WUHQGEUHXN�EHWHNHQHQ�PHW�GH�LQ�KHW�YHUOHGHQ�JHFRQVWDWHHUGH�WRHQDPH��3UHYHQWLH�]DO�GHUKDOYH
YHHO�LQVSDQQLQJ�YHUJHQ�
0HGLFDWLH��VFUHHQLQJ�HQ�JHQWKHUDSLH
'LDEHWHV�W\SH���LV�HHQ�DXWR�LPPXXQ]LHNWH��(U�ZRUGW�RQGHU]RHN�JHGDDQ�QDDU�GH�PRJHOLMNKHLG
RP�GH�RQWZLNNHOLQJ�YDQ�W\SH���GLDEHWHV�WH�YRRUNRPHQ��(HQ�JURRWVFKDOLJ�(XURSHHV�RQGHU]RHN
PRHW XLWZLM]HQ�RI�QLFRWLQDPLGH��YLWDPLQH�%���GH�LQVXOLQHSURGXFHUHQGH�EqWDFHOOHQ�YDQ�GH
DOYOHHVNOLHU�EHVFKHUPW�WHJHQ�DIEUDDN�GRRU�KHW�HLJHQ�LPPXXQV\VWHHP��'DDUQDDVW�ZRUGW
RQGHU]RFKW�RI�KHW�]LQYRO�LV�RP�MRQJHUHQ�PHW�HHQ�YHUKRRJG�ULVLFR�SUHYHQWLHI�ODJH�GRVHV
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LQVXOLQH�WRH�WH�GLHQHQ��'H�UHVXOWDWHQ�YDQ�GH]H�VWXGLHV�ZRUGHQ�YHUZDFKW�LQ�UHVSHFWLHYHOLMN
�����HQ�������%DWVWUD���������=RODQJ�GH�SUHFLH]H�RRU]DDN�YDQ�GH�YHUQLHWLJLQJ�YDQ�GH
LQVXOLQHSURGXFHUHQGH�EqWDFHOOHQ�QLHW�YRONRPHQ�GXLGHOLMN�LV��NDQ�JHHQ�SULPDLUH�SUHYHQWLH
SODDWV�YLQGHQ�

(U�LV�LQ�5RWWHUGDP�HHQ�EORHGWHVW�RQWZLNNHOG�RP�YURHJWLMGLJ�W\SH���ELM�NLQGHUHQ�RS�WH
VSRUHQ �$QRQLHP������H���2PGDW�HU�QRJ�VWHHGV�JHHQ�PHWKRGHQ�]LMQ�YRRU�SUHYHQWLH�YDQ
GLDEHWHV�W\SH���LV�URXWLQHPDWLJH�VFUHHQLQJ�RS�GLW�PRPHQW�QLHW�]LQYRO�HQ�QLHW�ZHQVHOLMN��'H
6RQQDYLOOH�HW�DO����������'LW�]RX�LQ�GH�WRHNRPVW�NXQQHQ�YHUDQGHUHQ�LQGLHQ�JHQWKHUDSLH�WRW�GH
PRJHOLMNKHGHQ�JDDW�EHKRUHQ�

'H�RRU]DNHQ�YDQ�GH�LQVXOLQHUHVLVWHQWLH�ELM�W\SH���]LMQ��QRJ��QLHW�JHKHHO�EHNHQG��:HO�LV
EHNHQG�GDW�GH]H�YRUP�YDQ�GLDEHWHV�VWHUN�JHQHWLVFK�EHSDDOG�LV��0RJHOLMN�ZRUGHQ�LQ�GH
WRHNRPVW�GH�JHQDIZLMNLQJHQ�YRRU�EHLGH�DDQGRHQLQJHQ�JHYRQGHQ�HQ�EHSDDOGH�YRUPHQ�YDQ
JHQWKHUDSLH�RQWZLNNHOG��/HYLQH�	�/HLERZLW]���������'LW�LV�WKDQV�QRJ�HUJ�RQ]HNHU�

���� 0RJHOLMNH�GRRUEUDNHQ�LQ�GH�EHKDQGHOLQJ
*OXFRVHPHWLQJ�HQ�LQVXOLQHWRHGLHQLQJ
&RQWLQX�PHWHQGH�EORHGJOXFRVHPHWHUV�GLH�KHW�QHPHQ�YDQ�HHQ�EORHGPRQVWHU�RYHUERGLJ�PDNHQ
�QLHW�LQYDVLHI��]RXGHQ�YRRU�DOOH�SDWLsQWHQ�HHQ�HQRUPH�YHUGHUH�YRRUXLWJDQJ�EHWHNHQHQ��$OV
GH]H�GRRUEUDDN�HU�NRPW�]RX�HHQ�JURWH�JURHS�JHEUXLNHUV�KLHUYRRU�EHODQJVWHOOLQJ�KHEEHQ��+HW
JHEUXLN�YDQ�GH�LQVXOLQHSRPS�]RX�LQ�GH�WRHNRPVW�YHUGHU�NXQQHQ�VWLMJHQ�LQGLHQ�GH�JOXFRVH�
VHQVRU�HHQ�VXFFHV�ZRUGW��9RRU�HHQ�JURWH�JURHS�LQVXOLQHJHEUXLNHQGH�SDWLsQWHQ�]RX�HHQ
EHWURXZEDUH�DXWRPDWLVFKH�WHUXJNRSSHOLQJ�WXVVHQ�JOXFRVHPHWLQJ�HQ�LQVXOLQHWRHGLHQLQJ
�FORVHG�ORRS��]HHU�ZHONRP�]LMQ��(HQ�GHHO�YDQ�GH�SRWHQWLsOH�JHEUXLNHUV�YDQ�XLWZHQGLJH
LQVXOLQHSRPSHQ�HQ�YDQ�GH�LQVXOLQHSHQQHQ�]DO�LQ�GH�WRHNRPVW�PRJHOLMN�RS�HHQ�DQGHUH�ZLM]H
LQVXOLQH�WRHGLHQHQ��(pQ�HQ�DQGHU�LV�VWHUN�DIKDQNHOLMN�YDQ�KHW�EHVFKLNEDDU�NRPHQ�YDQ�QLHW�
LQMHFWHHUEDUH�WRHGLHQLQJVYRUPHQ�YDQ�LQVXOLQH��'H�VLWXDWLH�RPWUHQW�GH]H�RQWZLNNHOLQJHQ�LV
HFKWHU�QRJ�]R�RQ]HNHU�GDW�HU�JHHQ�YHUDQWZRRUGH�VFKDWWLQJHQ�WH�PDNHQ�]LMQ�WHQ�DDQ]LHQ�YDQ
SDWLsQWHQDDQWDOOHQ�
7UDQVSODQWDWLH
,QGLHQ�KHW�SUREOHHP�YDQ�GH�DIZHHUUHDFWLHV�NDQ�ZRUGHQ�RSJHORVW�]RXGHQ�WUDQVSODQWDWLH�YDQ�GH
SDQFUHDV��GH�HLODQGMHV�YDQ�/DQJHUKDQV�RI�GH�EqWDFHOOHQ�RS�JURWHUH�VFKDDO�NXQQHQ�ZRUGHQ
WRHJHSDVW��HYHQWXHHO�LQ�GH�YRUP�YDQ�[HQRWUDQVSODQWDWLH�PHW�WRHSDVVLQJ�YDQ�µHQFDSVXODWHG
FHOO¶ WHFKQRORJLH���'DDUELM�]RXGHQ�QLHW�DOOHHQ�W\SH���SDWLsQWHQ�]LMQ�JHEDDW��PDDU�RRN�W\SH��
SDWLsQWHQ��SHUV�FRPP��3ORHJ���2RN�KLHU�JDDW�KHW�QRJ�RP�]HHU�RQ]HNHUH�RQWZLNNHOLQJHQ�
ZDDUPHH�ELM�GH�VFKDWWLQJHQ�YDQ�KHW�WRHNRPVWLJ�DDQWDO�GLDEHWHVSDWLsQWHQ�JHHQ�UHNHQLQJ�ZRUGW
JHKRXGHQ�
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��� &RQFOXVLH
'H�PHGLVFK�WHFKQRORJLVFKH�RQWZLNNHOLQJHQ�YDQ�GH�DIJHORSHQ�GHFHQQLD�KHEEHQ�JURWH
SRVLWLHYH�JHYROJHQ�JHKDG�YRRU�GH�NZDOLWHLW�YDQ�OHYHQ�YDQ�GH�SDWLsQW��'H�WKDQV�EHVFKLNEDUH
KXOSPLGGHOHQ�]LMQ�JHEUXLNVYULHQGHOLMN��]RUJHQ�GDW�GH�SDWLsQW�PHHU�YULMKHLG�KHHIW�LQ�OHHIVWLMO�
HQ GUDJHQ�ELM�DDQ�KHW�YRRUNyPHQ�YDQ�ODQJHWHUPLMQFRPSOLFDWLHV��0HW�QDPH�GH�LQWURGXFWLH�YDQ
GH�LQVXOLQHSHQ�HQ�GH�]HOIFRQWUROH�ZDUHQ�EHODQJULMN�

(U�ZRUGW�YHHO�RQGHU]RHN�YHUULFKW�QDDU�EHWURXZEDUH�PDQLHUHQ�RP�QLHW�LQYDVLHI�HQ
FRQWLQX�KHW�EORHGJOXFRVHJHKDOWH�WH�NXQQHQ�PHWHQ��PDDU�GLW�KHHIW�QRJ�QLHW�KHW�JHZHQVWH
UHVXOWDDW�RSJHOHYHUG��9DQDI�GH�MDUHQ�]HVWLJ�ZRUGW�RRN�JHSRRJG�RP�HHQ�FORVHG�ORRS�V\VWHHP�WH
RQWZLNNHOHQ��PDDU�QDDU�YHUZDFKWLQJ�GXXUW�KHW�QRJ�ZHO�������MDDU�HHU�GHUJHOLMNH�V\VWHPHQ
JHUHHG�]LMQ�YRRU�SUDNWLVFKH�WRHSDVVLQJ��7UDQVSODQWDWLH�YDQ�GH�DOYOHHVNOLHU�LV�LQPLGGHOV�HHQ
JHYHVWLJGH�WKHUDSLH�JHZRUGHQ�YRRU�HHQ�VHOHFWH�JURHS�SDWLsQWHQ��HQ�GLW�JHEHXUW�QX�RRN�]RQGHU
GH�FRPELQDWLH�PHW�HHQ�QLHUWUDQVSODQWDWLH��7UDQVSODQWDWLH�YDQ�GH�HLODQGMHV�YDQ�/DQJHUKDQV��DO
GDQ�QLHW�RPKXOG�GRRU�HHQ�PHPEUDDQ��LV�QRJ�YRORS�LQ�RQWZLNNHOLQJ��*HFRQFOXGHHUG�NDQ
ZRUGHQ GDW�GH�VQHOKHLG�ZDDUPHH�GH]H�WHFKQRORJLVFKH�SURGXFWHQ�ZRUGHQ�RQWZLNNHOG
WHOHXUVWHOOHQG�LV��JH]LHQ�GH�YDDN�RSWLPLVWLVFKH�YHUZDFKWLQJHQ�GLH�LQ�KHW�YHUOHGHQ�]LMQ
XLWJHVSURNHQ�

'H�KXLGLJH�PDFURNRVWHQ�YDQ�GLDEHWHVKXOSPLGGHOHQ�ZRUGHQ�YRRU�HHQ�JURRW�GHHO
EHSDDOG�GRRU�GH�]HOIFRQWUROH�HQ�LQVXOLQHWRHGLHQLQJ��0HW�QDPH�GH�WHVWVWULSV�QHPHQ�HHQ�JURRW
GHHO�YDQ�GH�NRVWHQ�YRRU�KXQ�UHNHQLQJ��'H�UDPLQJ�YDQ�GH�WRHNRPVWLJH�XLWJDYHQ�LQ�����
YROJHQV�HHQ�µYHUUDVVLQJVYULM�VFHQDULR¶�]LMQ�VDPHQJHYDW�LQ�WDEHO�����
�7DEHO������*HVFKDWWH�NRVWHQ�YDQ�GLDEHWHVKXOSPLGGHOHQ�LQ�������LQ�PLOMRHQ�JXOGHQV��ELM�JHOLMNEOLMYHQG�JHEUXLN
SHU�SDWLsQW�HQ�JHOLMNEOLMYHQGH�JHPLGGHOGH�SULM]HQ�

� .RVWHQ�ELM���������SDWLsQWHQ
��DIJHURQG�LQ�PLOMRHQHQ�JXOGHQV�

�.RVWHQ�ELM���������SDWLsQWHQ
��DIJHURQG�LQ�PLOMRHQHQ�JXOGHQV�

7HVWVWULSV ���� ����
%ORHGSULNODQFHWWHQ ��� ���
�3HQQDDOGHQ ���� ����

'H�VFKDWWLQJ�LV�GDW�ELM�JHOLMNEOLMYHQGH�SULM]HQ�HQ�JHOLMNEOLMYHQG�JHEUXLN�SHU�SDWLsQW�GH
NRVWHQ�YRRU�GLDEHWHVKXOSPLGGHOHQ�LQ������WXVVHQ�GH�����HQ�����PLOMRHQ�JXOGHQ�]XOOHQ
EHGUDJHQ��YRRU�KHW�YHUJRHGH�HQ�QLHW�YHUJRHGH�GHHO�WH]DPHQ��$OV�HU�HHQ�YHUVFKXLYLQJ�]RX
SODDWVYLQGHQ�YDQ�GH�LQVXOLQHSHQ�QDDU�GH�XLWZHQGLJH�LQVXOLQHSRPS�]RX�GLW�HHQ�EHVSDULQJ�YDQ
SHQQDDOGHQ�RSOHYHUHQ�YDQ���PLOMRHQ��PDDU�H[WUD�XLWJDYHQ�EHWHNHQHQ�DDQ�LQVXOLQHSRPSHQ
�LQFOXVLHI�LQIXXVVHWV��YDQ�����PLOMRHQ��'LW�DOOHV�ELM�JHOLMNEOLMYHQGH�SULM]HQ��GLH�UHODWLHI�KRRJ
]LMQ�YRRU�LQIXXVVHWV���,QGLHQ�KHW�YHUJRHGLQJHQUHJLPH�JHOLMN�EOLMIW��NDQ�����YDQ�GH
ERYHQVWDDQGH�NRVWHQ�YRRU�JOXFRVHPHWLQJ��WHVWVWULSV�HQ�EORHGSULNODQFHWWHQ��LQ�PLQGHULQJ
ZRUGHQ�JHEUDFKW����������PLOMRHQ�JXOGHQ���'H�NRVWHQ�YDQ�GLDEHWHVKXOSPLGGHOHQ�GLH�YHUJRHG
ZRUGHQ��]XOOHQ�LQ������GDQ�RQJHYHHU�WZHH�NHHU�]R�KRRJ�]LMQ�DOV�LQ�������'H]H�VFKDWWLQJ�LV
JHEDVHHUG�RS�YHOH�DDQQDPHV�HQ�PRHW�PHW�GH�QRGLJH�YRRU]LFKWLJKHLG�ZRUGHQ�EHWUDFKW��(HQ
QDXZNHXULJH�EHUHNHQLQJ�LV�QLHW�PRJHOLMN�RPGDW�]RZHO�ILQDQFLsOH��DOV�JHEUXLNVJHJHYHQV�SHU
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W\SH�KXOSPLGGHO��EORHGJOXFRVHPHWHU��WHVWVWULSV��RS�SDWLsQWQLYHDX�QLHW�DDQZH]LJ�]LMQ��2P�LQ
GH�WRHNRPVW�EHWHU�RQGHUERXZGH�XLWVSUDNHQ�WH�GRHQ�RYHU�GH�NRVWHQRQWZLNNHOLQJ�LV�HHQ
YHUEHWHUGH�JHJHYHQVUHJLVWUDWLH�QRRG]DNHOLMN�

:DQQHHU�GH�YHUZDFKWH�VWLMJLQJ�YDQ�KHW�DDQWDO�SDWLsQWHQ�LQ�RJHQVFKRXZ�ZRUGW
JHQRPHQ��KHHIW�GLW�QLHW�DOOHHQ�JURWH�JHYROJHQ�YRRU�KHW��JHQHHVPLGGHOHQ��HQ��KXOSPLGGHOHQ�
JHEUXLN��PDDU�RRN�YRRU�GH�PHGLVFKH�EHJHOHLGLQJ�LQ�GH�WRHNRPVW��'H�NRVWHQ�YDQ�GLDEHWHV�
KXOSPLGGHOHQ�]RDOV�RSJHQRPHQ�LQ�GH�=RUJQRWD�YRUPHQ�VOHFKWV�HHQ�GHHO�YDQ�GH�NRVWHQ�YDQ
GLDEHWHV]RUJ��(HQ�EHVFKRXZLQJ�YDQ�DOOH�NRVWHQ�YRRU�GLDEHWHVSDWLsQWHQ��LQ��HQ�H[WUDPXUDDO�
JHYHQ�HHQ�YHHO�EHWHU�EHHOG�YDQ�GH�VDPHQKDQJ�GLH�HU�LV�WXVVHQ�GH�GLYHUVH�YRUPHQ�YDQ�]RUJ
YRRU�GLDEHWHVSDWLsQWHQ��(HQ�WRHQDPH�LQ�GH�GLUHFWH�NRVWHQ�YDQ�KXOSPLGGHOHQJHEUXLN�NDQ
JH]RQGKHLGVZLQVW�RSOHYHUHQ��ELMYRRUEHHOG�PLQGHU�FRPSOLFDWLHV��ZDDUGRRU�HHQ�JHULQJHU
EHURHS�JHGDDQ�ZRUGW�RS�RYHULJH�FDWHJRULHsQ�YDQ�]RUJ��PDDU�NDQ�RRN�OHLGHQ�WRW�HHQ�YHUKRRJG
EHURHS�RS�EHSDDOGH�DVSHFWHQ�YDQ�]RUJ��]RDOV�ELM�GH�LQVXOLQHSRPS���+HW�NDUDNWHU�YDQ�GH
VDPHQKDQJ�WXVVHQ�LQWUDPXUDOH�HQ�H[WUDPXUDOH�NRVWHQ�]DO�LQ�GH�WRHNRPVW�GRRU�GLYHUVH
RQWZLNNHOLQJHQ��LPSODQWHHUEDUH�SRPS��FORVHG�ORRS�V\VWHHP��WUDQVSODQWDWLH��YHUVFKXLYHQ�HQ
ZDDUVFKLMQOLMN�VWHUNHU�ZRUGHQ�GDQ�WKDQV�KHW�JHYDO�LV�

'H�GXXUGHUH�WHFKQRORJLHsQ��LQVXOLQHSRPSHQ��FORVHG�ORRS�V\VWHPHQ�HQ�WUDQVSODQWDWLH�
EHWUHIIHQ�WKDQV�HHQ�UHODWLHI�NOHLQ�GHHO�YDQ�KHW�DDQWDO�SDWLsQWHQ��2S�ODQJH�WHUPLMQ�]DO�GDW
PRJHOLMN�YRRU�JURWH�UH��JURHSHQ�SDWLsQWHQ�YDQ�WRHSDVVLQJ�]LMQ��9RRU�KHW�WRHNRPVWLJH�JHEUXLN
YDQ�KXOSPLGGHOHQ�LV�KHW�DO�GDQ�QLHW�EHVFKLNEDDU�NRPHQ��HQ�KHW�DO�GDQ�QLHW�YHUJRHGHQ��YDQ
QLHW�LQMHFWHHUEDUH�YRUPHQ�YDQ�LQVXOLQH�HHQ�EHODQJULMNH�IDFWRU�

,QGLHQ�KHW�DDQWDO�PHQVHQ�PHW�HUQVWLJ�RYHUJHZLFKW�]RX�DIQHPHQ��]RX�GLW�HHQ
DDQ]LHQOLMNH�YHUPLQGHULQJ�YDQ�KHW�DDQWDO�QLHXZH�JHYDOOHQ�YDQ�GLDEHWHV�W\SH���EHWHNHQHQ��2RN
KHW�YHUPLQGHUHQ�YDQ�OLFKDPHOLMNH�LQDFWLYLWHLW�NDQ�KLHUDDQ�HHQ�ELMGUDJH�OHYHUHQ��0RJHOLMN
]XOOHQ�GH�NRPHQGH�WLMG�RRN�DQGHUH�VXFFHVYROOH�PDQLHUHQ�YDQ�SULPDLUH�SUHYHQWLH�YDQ�W\SH���HQ
W\SH���JHYRQGHQ�ZRUGHQ�



5,90�UDSSRUW����������� SDJ�����YDQ���

/LWHUDWXXU
$QRQLHP��,QWHOOLJHQWH�JHOV��3KDUPDFHXWLVFK�:HHNEODG�����D�������������$QRQLHP��7\SH���GLDEHWHV�PHOOLWXV�ELM�NLQGHUHQ��*HQHHVPLGGHOHQEXOOHWLQ�����E����������$QRQLHP��2UDDO��3KDUPDFHXWLVFK�:HHNEODG�����F�������������$QRQLHP��2UDO�WUHDWPHQW�IRU�GLDEHWHV�SRVVLEOH"�6FULS�����G������������$QRQLHP��9URHJH�GLDJQRVWLHN��3KDUPDFHXWLVFK�:HHNEODG�����H���������������$QRQLHP��%ORHGJOXFRVH��3KDUPDFHXWLVFK�:HHNEODG�����I���������������$QRQLHP��3ROVKRUORJH�YHUYDQJW�SULNWHVW�GLDEHWLFL��0HGLVFK�1LHXZV�����D������$QRQLHP��3DDUGHQPLGGHO�]HW�RQWVSRRUG�DIZHHUV\VWHHP�ZHHU�UHFKW��'LDEF������E��PDDUW������$UQROG�0$��1RQ�LQYDVLYH�JOXFRVH�PRQLWRULQJ��&XUUHQW�2SLQLRQ�LQ�%LRWHFKQRORJ\��������������%DDQ��&$��&DUGLRYDVFXODU�FRQVHTXHQFHV�RI�GLDEHWHV�PHOOLWXV��3URHIVFKULIW��(UDVPXV�8QLYHUVLWHLW�5RWWHUGDP������%DDUVPD�%(���3DDSH�$+��+HW�EOLMIW�EHKHOSHQ����'H�PDUNW�YDQ�GLDEHWHVKXOSPLGGHOHQ��$PVWHUGDP��6(2�������%DWVWUD�05��3UHGLFWLRQ�RI�7\SH���'LDEHWHV��(YDOXDWLRQ�RI�DVVD\V�IRU�EHWD�FHOO�DQWLERGLHV��3URHIVFKULIW��(UDVPXV8QLYHUVLWHLW�5RWWHUGDP�������%LMQHQ�)��3HHWHUV�3��3ROV�0��HW�DO��/LFKDPHOLMNH��LQ�DFWLYLWHLW��,Q��0DDV��,$�0�HW�DO���HLQGUHG���9RONVJH]RQGKHLG7RHNRPVW�9HUNHQQLQJ�������,��'H�JH]RQGKHLGVWRHVWDQG��HHQ�DFWXDOLVHULQJ��(OVHYLHU�'H�7LMGVWURRP���������������%ROLQGHU�-��+DJVWURP�7RIW�(��8QJHUVWHGW�8��$UQHU��3��6HOI�PRQLWRULQJ�RI�EORRG�JOXFRVH�LQ�W\SH�,�GLDEHWLFSDWLHQWV��FRPSDULVRQ�ZLWK�FRQWLQXRXV�PLFURGLDO\VLV�PHDVXUHPHQWV�RI�JOXFRVH�LQ�VXEFXWDQHRXV�DGLSRVHWLVVXH�GXULQJ�RUGLQDU\�OLIH�FRQGLWLRQV��'LDEHWHV�&DUH���������������%RQQH\�5&��'LDEHWHV�0RQLWRULQJ�DQG�'HYLFHV��5LFKPRQG��3-%�3XEOLFDWLRQV������&DODILRUH�5��3HUVSHFWLYHV�LQ�SDQFUHDWLF�DQG�LVOHW�FHOO�WUDQVSODQWDWLRQ�IRU�WKH�WKHUDS\�RI�,''0��'LDEHWHV�&DUH����������������&%6��%HYRONLQJVSURJQRVH������������0QGVWDW�EHYRONLQJ��������������������'LDEHWHVYHUHQLJLQJ�1HGHUODQG��5DSSRUWDJH�WHQ�EHKRHYH�YDQ�HYDOXDWLH�ZLM]LJLQJ�5HJHOLQJ�KXOSPLGGHOHQ����������D�'LDEHWHVYHUHQLJLQJ�1HGHUODQG��9DQ�=RUJ�QDDU�=HOI]RUJ�����MDDU�'LDEHWHVYHUHQLJLQJ�1HGHUODQG��%DDUQ��%RVFK�	.HXQLQJ�����E�(*��5LFKWOLMQ�������((*�YDQ�GH�UDDG�YDQ����MXQL������EHWUHIIHQGH�PHGLVFKH�KXOSPLGGHOHQ��3XEOLNDWLHEODG�YDQGH�(XURSHVH�*HPHHQVFKDSSHQ������/���������(*��5LFKWOLMQ�������(*�YDQ�KHW�(XURSHHV�3DUOHPHQW�HQ�GH�5DDG�YDQ����2NWREHU������EHWUHIIHQGH�PHGLVFKHKXOSPLGGHOHQ�YRRU�LQ�YLWUR�GLDJQRVWLHN��3XEOLFDWLHEODG�YDQ�GH�(XURSHVH�*HPHHQVFKDSSHQ�����/���������)HGHUOLQ��.��3R]]D��*��,QGLFDWLRLQV�IRU�FOLQLFDO�LVOHW�WUDQVSODQWDWLRQ�WRGD\�DQG�LQ�WKH�IRUHVHHDEOH�IXWXUH��WKHGLDEHWRORJLVW¶V�SRLQW�RI�YLHZ��-�0RO�0HG�������������������*DUJ�6.��3RWWV�52��$FNHUPDQ�15��)HUPL�6-��7DPDGD�-$��&KDVH�+3��&RUUHODWLRQ�DW�ILQJHUVWLFN�EORRG�JOXFRVHPHDVXUHPHQWV�ZLWK�*OXFR:DWFK�ELRJUDSKHU�JOXFRVH�UHVXOWV�LQ�\RXQJ�VXEMHFWV�ZLWK�W\SH���GLDEHWHV�'LDEHWHV�&DUH�������������������*HUULWVHQ�0��-DQVHQ�-$��.URV�$��1ROWH�5-��/XWWHUPDQ��-$��3HUIRUPDQFH�RI�VXEFXWDQHRXVO\�LPSODQWHG�JOXFRVHVHQVRUV��D�UHYLHZ��-RXUQDO�RI�,QYHVWLJDWLYH�6XUJHU\�����������������*H]RQGKHLGVUDDG��$GYLHV�LQ]DNH�SDQFUHDVWUDQVSODQWDWLH��'HQ�+DDJ��*H]RQGKHLGUDDG������*H]RQGKHLGVUDDG��-DDUERHN�������7RHNRPVWYHUNHQQLQJHQ��'HQ�+DDJ��*H]RQGKHLGVUDDG������*RXJK�'$��$UPRXU�-&��%DNHU�'$��$GYDQFHV�DQG�SURVSHFWV�LQ�JOXFRVH�DVVD\�WHFKQRORJ\��'LDEHWRORJLD��������6����6����*UDXZ�:-&�GH��/LVGRQN�(+�YDQ�GH��%HKU�53$��*HUZHQ�:+(0�YDQ��+RRJHQ��+-0�YDQ�GHQ��:HHO��&�YDQ��7KHLPSDFW�RI�W\SH���GLDEHWHV�PHOOLWXV�RQ�GDLO\�IXQFWLRQLQJ��)DPLO\�3UDFWLFH�����������������+HUEVFKOHE�*��9RRU]LWWHU�'LDEHWHV�)HGHUDWLH�PDDNW�EDODQV�RS��'H�PHQV�VWDDW�FHQWUDDO��GDW�YLQGW�LHGHUHHQ�QXYDQ]HOIVSUHNHQG��'LDEF���������������+HULQJV�50&��3DQQHPDQ�0-0��/RGGHU�$&��*UDDJ�(-�GH��)DUPDFRWKHUDSLH�LQ�EHZHJLQJ��3+$502�5HSRUW���������8WUHFKW��3+$502�,QVWLWXXW�������+HUPHGLFR��3URGXFWSRFNHW�������'RHVEXUJ��+HUPHGLFR������+RRJPD�53/0��'LMNKXL]HQ�$��6WHYHQDQV�3��'H�PHHVW�JHVWHOGH�YUDJHQ�RYHU�LQVXOLQHSRPS�WKHUDSLH��9LDQHQ�'LVHWURQLF�0HGLFDO�6\VWHPV�������+RXW]DJHUV�&0*-��9LVVHU�$3K��%HUQW]HQ�3$��9HHQ��($�YDQ�GHU��7KH�0HGL�-HFWRU�,,��HIILFDF\�DQG�DFFHSWDELOLW\LQ�LQVXOLQ�GHSHQGHQW�GLDEHWLF�SDWLHQWV�ZLWK�DQG�ZLWKRXW�QHHGOH�SKRELD��'LDEHWLF�0HGLFLQH����������������



SDJ�����YDQ��� 5,90�UDSSRUW�����������

,3,7$��2Q�WKH�RFFDVLRQ�RI�WKH��WK�ZRUOG�FRQJUHVV�RI�WKH�,QWHUQDWLRQDO�3DQFUHDV�DQG�,VOHW�7UDQVSODQW�$VVRFLDWLRQ�,3,7$���6\GQH\��$XJXVW��������������,QWHUQDWLRQDO�,VOHW�7UDQVSODQW�5HJLVWU\�1HZVOHWWHU������QR����GUDIW��-DUHPNR�-��5RUVWDG�2��$GYDQFHV�WRZDUG�WKH�LPSODQWDEOH�DUWLILFLDO�SDQFUHDV�IRU�WUHDWPHQW�RI�GLDEHWHV��'LDEHWHV&DUH�����������������-HDQGLGLHU�1��%RLYLQ�6��&XUUHQW�VWDWXV�DQG�IXWXUH�SURVSHFWV�RI�SDUHQWHUDO�LQVXOLQ�UHJLPHQV��VWUDWHJLHV�DQGGHOLYHU\�V\VWHPV�IRU�GLDEHWHV�WUHDWPHQW��$GYDQFHG�'UXJ�'HOLYHU\�5HYLHZV�����������������.H\QRQ�16��5DQXQFROL�$��0DVHWWL�0��&KDW]LSHWURX�0��5LFRUGL��&��,VOHW�WUDQVSODQWDWLRQ��SUHVHQW�DQG�IXWXUHSHUVSHFWLYHV��'LDEHWHV�0HWDEROLVP�5HYLHZV�����������������.ORQRII�'&��1RQLQYDVLYH�EORRG�JOXFRVH�PRQLWRULQJ��'LDEHWHV�&DUH�����������������/DQ]D�53��&KLFN�:/��7UDQVSODQWDWLRQ�RI�HQFDSVXODWHG�FHOOV�DQG�WLVVXHV��6XUJHU\��������������/DQ]D�53��+D\HV�-/��&KLFN�:/��(QFDSVXODWHG�FHOO�WHFKQRORJ\��1DWXUH�%LRWHFKQRORJ\�������������������/DVVPDQQ�9DJXH�9��*XHUFL�%��+DQDLUH�%URXWLQ�+��HW�DO��8VH�RI�LPSODQWDEOH�LQVXOLQ�SXPSV��WKH�(9$',$&SRVLWLRQ��'LDEHWHV�	�0HWDEROLVP�����������������/HYLQH��)��/HLERZLW]��*��7RZDUGV�JHQH�WKHUDS\�RI�GLDEHWHV�PHOOLWXV��0ROHFXODU�0HGLFLQH�7RGD\������������������0DVWURWRWDUR�-��/HY\�5��*HRUJHV�/�3��HW�DO��&OLQLFDO�UHVXOWV�IURP�D�FRQWLQXRXV�JOXFRVH�VHQVRU�PXOWL�FHQWHU�VWXG\�'LDEHWHV�������������0LGGHONRRS�%-&��5DPVDUDQVLQJ�*1��6DGKRHUDP�60��%XUJHU�,��6WUXEHQ�+:$��6XLNHU]LHNWH�RQGHU+LQGRHVWDDQVH�6XULQDPHUV��9HURQWUXVWHQGH�]LHNWH��HQ�VWHUIWHFLMIHUV��(SLGHPLRORJLVFK�%XOOHWLQ���������������1HOVRQ�5��%ORRGOHVV�WHVWLQJ��1RQLQYDVLYH�JOXFRVH�PRQLWRUV�IRU�GLDEHWLFV�DUH�RQ�WKH�ZD\��EXW�FRVW�FRXOG�EH�DSUREOHP��6FLHQWLILF�$PHULFDQ������������2HUV�-$0�YDQ��'HILQLWLH�YRRU�GH�RS]HW�YDQ�GH�VWXGLH�9RONVJH]RQGKHLG�7RHNRPVW�9HUNHQQLQJ�������%LOWKRYHQ�5,90�UDSSRUW������������������3IHLIIHU�()��.HUQHU�:��8VH�RI�DUWLILFLDO�SDQFUHDV�DQG�SRUWDEOH�LQVXOLQ�LQIXVLRQ�SXPSV�LQ�GLDEHWHV�WKHUDS\��SDVW�SUHVHQW��DQG�IXWXUH��$UWLILFLDO�2UJDQV����������������3LFNXS�-&��,Q�YLYR�JOXFRVH�PRQLWRULQJ��VHQVH�DQG�VHQVRUELOLW\��'LDEHWHV�&DUH�����������������3ROGHU��--��0HHUGLQJ�:-��.RRSPDQVFKDS��0$��%RQQHX[��/��0DDV�3-�YDQ�GHU��.RVWHQ�YDQ�]LHNWHQ�LQ�1HGHUODQG������5RWWHUGDP��(85��L0*=�L07$�������5HHVHU�+0��(SLGHPLRORJ\�RI�FKLOGKRRG�GLDEHWHV�PHOOLWXV�LQ�WKH�1HWKHUODQGV��3URHIVFKULIW��5LMNVXQLYHUVLWHLW/HLGHQ�������5REHUWV�6/��7KH�(YDVLYH�1RQLQYDVLYH�0HWHU��'LDEHWHV�)RUHFDVW������1RYHPEHU�������5RH�-1��6PROOHU�%5��%ORRGOHVV�JOXFRVH�PHDVXUHPHQWV��&ULWLFDO�5HYLHZV�LQ�7KHUDSHXWLF�'UXJ�&DUULHU�6\VWHPV����������������5RVHQEHUJ�/��&OLQLFDO�LVOHW�FHOO�WUDQVSODQWDWLRQ��$UH�ZH�WKHUH�\HW"�,QWHUQDWLRQDO�-RXUQDO�RI�3DQFUHDWRORJ\����������������5XWWHQ�*(+0��9HUKRHYHQ�6��+HLQH�5-��HW�DO��1+*�VWDQGDDUG�'LDEHWHV�0HOOLWXV�7\SH����HHUVWH�KHU]LHQLQJ��+XLVDUWV�HQ�:HWHQVFKDS���������������5XZDDUG�'��)HVNHQV�(-0��6XLNHU]LHNWH��,Q��0DDV�,$0�HW�DO���HLQGUHG����9RONVJH]RQGKHLG�7RHNRPVW9HUNHQQLQJ�������,��'H�JH]RQGKHLGVWRHVWDQG��HHQ�DFWXDOLVHULQJ��(OVHYLHU�'H�7LMGVWURRP����������������5XZDDUG�'��+LUDVLQJ�5$��5HHVHU�+0��HW�DO��,QFUHDVLQJ�LQFLGHQFH�RI�W\SH���GLDEHWHV�LQ�WKH�1HWKHUODQGV��'LDEHWHV&DUH�����������������5XZDDUG��'��.UDPHUV�3*1��HLQGUHG���9RONVJH]RQGKHLG�7RHNRPVW�9HUNHQQLQJ�������'H�VRP�GHU�GHOHQ�8WUHFKW��(OVHYLHU�'H�7LMGVWURRP�������6DXGHN�&'��)XWXUH�GHYHORSPHQWV�LQ�LQVXOLQ�GHOLYHU\�V\VWHPV��'LDEHWHV�&DUH�����������������6HLGHOO�-&��/LFKDDPVJHZLFKW��,Q��0DDV�,$0�HW�DO���HLQGUHG����9RONVJH]RQGKHLG�7RHNRPVW�9HUNHQQLQJ�������,�'H�JH]RQGKHLGVWRHVWDQG��HHQ�DFWXDOLVHULQJ��0DDUVVHQ��(OVHYLHU�'H�7LMGVWURRP����������������6FKLOIJDDUGH�5�YDQ��7UDQVSODQWDWLH�YDQ�HLODQGMHV�YDQ�/DQJHUKDQV�ELM�GLDEHWHV�PHOOLWXV��SHUVSHFWLHI�HQSUREOHPHQ��1HG�7LMGVFKU�*HQHHVNG������������������6FKLOIJDDUGH�5�YDQ��.RRWVWUD�*��3LMO�-:�YDQ�GH��*DVWUR�LQWHVWLQDOH�FKLUXUJLH�HQ�JDVWUR�HQWHURORJLH��,,�3DQFUHDVWUDQVSODQWDWLH��1HG�7LMGVFKU�*HQHHVNG��������������������6FKRRQHQ�$-0��'H�DUWLILFLHOH�EHWDFHO��,Q��'LDEHWHV�0HOOLWXV��%DOOHJRRLH��(�YDQ��+HLQH��5-��HG���%XQJH��(OVHYLHU��������������6HODP�-/��'HYHORSPHQW�RI�LPSODQWDEOH�LQVXOLQ�SXPSV��ORQJ�LV�WKH�URDG��'LDEHW�0HG����������������6HODP�-/��,PSODQWDEOH�LQVXOLQ�SXPSV��7KH�/DQFHW������������������6,*�=RUJLQIRUPDWLH��$DQWDO�SDQFUHDVWUDQVSSODQWDWLHV������������8WUHFKW�������6RQQDYLOOH�---�GH��6QRHN�)-��&ROO\�/3��'HYLOOH��:��:LMNHO��'��+HLQH�5-��:HOO�EHLQJ�DQG�V\PSWRPV�LQ�UHODWLRQWR�LQVXOLQ�WKHUDS\�LQ�W\SH���GLDEHWHV��'LDEHWHV�&DUH�����������������6RRQ�6KLRQJ�3��+HLQW]�5(��0HUHGLWK�1��HW�DO��,QVXOLQ�LQGHSHQGHQFH�LQ�D�W\SH���GLDEHWLF�SDWLHQW�DIWHUHQFDSVXODWHG�LVOHW�WUDQVSODQWDWLRQ��7KH�/DQFHW������������������



5,90�UDSSRUW����������� SDJ�����YDQ���
6WHHULQJ�&RPPLWWHH�RQ�)XWXUH�+HDOWK�6FHQDULRV��$QWLFLSDWLQJ�DQG�DVVHVVLQJ�KHDOWK�FDUH�WHFKQRORJ\��9ROXPH�,,�IXWXUH�WHFKQRORJLFDO�FKDQJHV��'HQ�+DDJ��7KH�+HDOWK�&RXQFLO������6WRON�53��+HOIW�GLDEHWHVSDWLHQWHQ�ORRSW�RQEHKDQGHOG�URQG��3KDUPDFHXWLVFK�:HHNEODG����������������6WXXUJURHS�7RHNRPVWVFHQDULR
V�*H]RQGKHLGV]RUJ��7RHNRPVWYHUNHQQLQJ�HQ�%HRRUGHOLQJ�YDQ�0HGLVFKH7HFKQRORJLH��'HHO����0RJHOLMNKHGHQ�YRRU�WKXLV]RUJWHFKQRORJLH��8WUHFKW��%RKQ��6FKHOWHPD�	�+RONHPD�����6WXXUJURHS�7RHNRPVWVFHQDULR
V�*H]RQGKHLGV]RUJ��&KURQLVFKH�]LHNWHQ�LQ�KHW�MDDU�������GHHO����VFHQDULR
V�RYHU'LDEHWHV�0HOOLWXV������������8WUHFKW��%RKQ��6FKHOWHPD�	�+RONHPD������7DPDGD�-$��*DUJ�6��-RYDQRYLF�/��HW�DO��1RQLQYDVLYH�JOXFRVH�PRQLWRULQJ��FRPSUHKHQVLYH�FOLQLFDO�UHVXOWV��-$0$�������������������7KH�'LDEHWHV�&RQWURO�DQG�&RPSOLFDWLRQ�7ULDO�5HVHDUFK�*URXS��7KH�HIIHFW�RI�LQWHQVLYH�WUHDWPHQW�RI�GLDEHWHV�RQWKH�GHYHORSPHQW�DQG�SURJUHVVLRQ�RI�ORQJ�WHUP�FRPSOLFDWLRQV�LQ�LQVXOLQ�GHSHQGHQW�GLDEHWHV�PHOOLWXV��1(QJO�-�0HG�����������������8INHV�-*5��'LDEHWHV�PHOOLWXV��HHQ�RYHU]LFKW��3KDUPDFHXWLVFK�:HHNEODG����������������8.�3URVSHFWLYH�'LDEHWHV�6WXG\��8.3'6��*URXS��,QWHQVLYH�EORRG�JOXFRVH�FRQWURO�ZLWK�VXOSKRQ\OXUHDV�RULQVXOLQ�FRPSDUHG�ZLWK�FRQYHQWLRQDOH�WUHDWPHQW�DQG�ULVN�RI�FRPSOLFDWLRQV�LQ�SDWLHQWV�ZLWK�W\SH��GLDEHWHV��8.3'6������7KH�/DQFHW������������������8OULFKV�.��+DPHOPDQQ�:��%XKOHU�&��HW�DO��7UDQVSODQWDWLRQ�RI�SRUFLQH�SDQFUHDWLF�LVOHWV�IRU�WKHUDS\�RI�GLDEHWHVW\SH����WKH�ZD\�WR�FOLQLFDO�DSSOLFDWLRQ��=HQWUDOEODWW�)XU�&KLUXUJLH������������������9OLHW�-$�YDQ�GH��.RRWVWUD�*��7UDQVSODQWDWLH�YDQ�HLODQGMHV�YDQ�/DQJHUKDQV��1HG�7LMGVFKU�*HQHHVNG�����������������9:6��5DSSRUW�.RVWHQEHKHHUVLQJ�0HGLVFKH�+XOSPLGGHOHQ��'HHO�,��'HQ�+DDJ������9:6��5HJHOLQJ�KXOSPLGGHOHQ�������6WDDWVFRXUDQW�����D�������9:6��=RUJQRWD�������'HQ�+DDJ�6GX�XLWJHYHUV�����E�������QU��9:6��:LM]LJLQJ�5HJHOLQJ�+XOSPLGGHOHQ�������6WDDWVFRXUDQW�����F�������9:6��;HQRWUDQVSODQWDWLH��0RWLH�YDQ�GH�OHGHQ�7HUSVWUD�HQ�6ZLOGHQV�5R]HQGDDO��'HQ�+DDJ��6GX�XLWJHYHUV������������QU���:DONHU�-)��7KH�:DLWLQJ�*DPH��7KH�GD\�\HW�WR�GDZQ�RQ�SDLQ�IUHH�EORRG�JOXFRVH�WHVWV��%XW�LW
V�FRPLQJ��'LDEHWHV)RUHFDVW���������������:DVVHQDDU��&��*HHUWVPD��5(��7LVVXH�(QJLQHHUHG�0HGLFDO�3URGXFWV��KLVWRULVFKH�RQWZLNNHOLQJHQ�HQWRHNRPVWYHUZDFKWLQJHQ��%LOWKRYHQ��5,90�UDSSRUW�������������LQ�FRQFHSW��:HUNJURHS�*HQHHV��HQ�+XOSPLGGHOHQ�1HGHUODQGVH�'LDEHWHV�)HGHUDWLH��9HUJRHGLQJ�]HOIFRQWUROH�ELM�QLHW�LQVXOLQHJHEUXLNHQGH�W\SH�,,�GLDEHWHQ��/HXVGHQ�������:HUNJURHS�*HQHHV��HQ�+XOSPLGGHOHQ�1HGHUODQGVH�'LDEHWHV�)HGHUDWLH��$GYLHV�]HOIFRQWUROH�YDQ�KHWEORHGJOXFRVHJHKDOWH�ELM�GLDEHWHV�PHOOLWXV��/HXVGHQ�������:LONLQV�(��$WDQDVRY�3��*OXFRVH�PRQLWRULQJ��VWDWH�RI�WKH�DUW�DQG�IXWXUH�SRVVLELOLWLHV��0HG�(QJ�3K\V����������������:LOOHPV�&K*��%R[VHO�-$0�YDQ��([WUDPXUDOH�WHFKQRORJLH�YRRU�FKURQLVFK�]LHNHQ��HHQ�JHEUXLNHUVHYDOXDWLH��'HQ+DDJ�5DWKHQDX�,QVWLWXXW������=KDQJ�%��6DOLWXUR�*��6]DONRZVNL�'��/L�=��=KDQJ��<��5R\R�,��'LVFRYHU\�RI�D�VPDOO�PROHFXOH�LQVXOLQ�PLPHWLFZLWK�DQWLGLDEHWLF�DFWLYLW\�LQ�PLFH��6FLHQFH������������������=ZHHUV��(/-��%UDYHQERHU��%��&KULVWLDHQV��*&0/��(UNHOHQV��':��=ZDQJHUVFKDSVGLDEHWHV��1HG�7LMGVFKU*HQHHVNG������������QU�������������



SDJ�����YDQ��� 5,90�UDSSRUW�����������



5,90�UDSSRUW����������� SDJ�����YDQ���

%LMODJH�,��/LMVW�YDQ�DINRUWLQJHQ
&( &RQIRUPLWp�(XURSpHQQH
&&02 FHQWUDOH�FRPPLVVLH�PHQVJHERQGHQ�RQGHU]RHN
&6,, FRQWLQXH�VXEFXWDQH�LQVXOLQH�LQIXVLH
&9= &ROOHJH�YRRU�]RUJYHU]HNHULQJHQ
(* (XURSHVH�*HPHHQVFKDS
)'$ )RRG�DQG�'UXJ�$GPLQLVWUDWLRQ
,3,7$ ,QWHUQDWLRQDO�3DQFUHDV�DQG�,VOHW�7UDQVSODQW�$VVRFLDWLRQ
,62 ,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ
1+* 1HGHUODQGV�+XLVDUWVHQ�*HQRRWVFKDS
5,90 5LMNVLQVWLWXXW�YRRU�9RONVJH]RQGKHLG�HQ�0LOLHX
67* 6WLFKWLQJ�7RHNRPVWVFHQDULR¶V�*H]RQGKHLGV]RUJ
712 �2UJDQLVDWLH�YRRU��7RHJHSDVW�1DWXXUZHWHQVFKDSSHOLMN�2QGHU]RHN



SDJ�����YDQ��� 5,90�UDSSRUW�����������



5,90�UDSSRUW����������� SDJ�����YDQ���

%LMODJH�,,��%HJULSSHQOLMVW
DOORWUDQVSODQWDWLH
WUDQVSODQWDWLH�YDQ�RUJDQHQ��ZHHIVHOV�RI�FHOOHQ�WXVVHQ�WZHH�GH]HOIGH�GLHUHQVRRUWHQ�RI�WXVVHQ
WZHH�PHQVHQ
ELRFRPSDWLELOLWHLW
GH�HLJHQVFKDS�YDQ�HHQ�PDWHULDDO�GDW�KHW�LQ�KHW�OLFKDDP�JRHG�YHUGUDJHQ�ZRUGW
&(�PHUN
HHQ NHXUPHUN�YRRU�PHGLVFKH�KXOSPLGGHOHQ�ZDDUPHH�WRHJDQJ�WRW�GH�(XURSHVH�PDUNW�ZRUGW
YHUNUHJHQ
GLDEHWHV��PHOOLWXV�
VXLNHU]LHNWH
JOXFRVH
VXLNHU
K\SHUJO\FHPLH
HHQ WH�KRRJ�EORHGJOXFRVHJHKDOWH
K\SRJO\FHPLH
HQ WH�ODDJ�EORHGJOXFRVHJHKDOWH
LQWHUVWLWLsHO
WXVVHQ�GH�ZHHIVHOV�FHOOHQ
RUDDO
LQQDPH�YLD�GH�PRQG
VXEFXWDDQ
RQGHUKXLGV
[HQRWUDQVSODQWDWLH
WUDQVSODQWDWLH�YDQ�RUJDQHQ��ZHHIVHOV�RI�FHOOHQ�WXVVHQ�WZHH�YHUVFKLOOHQGH�GLHUHQVRRUWHQ�]RDOV
YDQ�HHQ�YDUNHQ�LQ�GH�PHQV



SDJ�����YDQ��� 5,90�UDSSRUW�����������

9HU]HQGOLMVW
1 Directeur-Generaal RIVM
2 Directeur Volksgezondheid RIVM
3 Voorzitter van de Gezondheidsraad
4 Directeur-Generaal Volksgezondheid VWS
5 Directeur-Generaal Zorg VWS
6 De Directeur Genees- en Hulpmiddelenvoorziening VWS
7-11� Drs. J.S.F. Bierhoff, Genees- en Hulpmiddelenvoorziening VWS, Den Haag
12 Drs. J.J.M. van Dijk, Gezondheidsbeleid, VWS, Den Haag
13 Hoofdinspecteur Farmacie en Medische Technologie, IGZ, Den Haag
14 Dr. A. van Sliedregt, IGZ, Den Haag
15 Dhr. J. Kraus, IGZ, Den Haag
16 Prof. Dr. A.W. Broekmans, CBG, Den Haag
17 Dr. E. van Ballegooie, Nederlandse Diabetes Federatie en Isala Klinieken, Zwolle
18 Prof. Dr. D.W. Erkelens, Academisch Ziekenhuis Utrecht
19 Dr. R.J. Ploeg, Academisch Ziekenhuis Groningen
20 Dr. G.E.M.S. Storms, Diabetes Centrum Bilthoven
21 Dr. W.H.J.M. Wientjens, Diabetesvereniging Nederland, Leusden
22 Dr. J.A.M. van Boxsel, TNO-PG, Leiden
23� Dr. A. Boer, College voor zorgverzekeringen, Amstelveen
24� Dr. R.M.C. Herings, PHARMO Instituut, Utrecht
25-724 Zwolse Internisten Federatie
725 Depot Nederlandse Publikaties en Nederlandse Bibliografie, Den Haag
726 Prof. Dr. Ir. D. Kromhout, directeur sector Volksgezondheidsonderzoek, RIVM
727 Dr. Ir. G. de Mik, directeur sector Risico’s, Milieu en Gezondheid, RIVM
728 Dr. Ir. J.F. van Sonderen, hLGM, RIVM
729 Dr. C. Wassenaar, LGM, RIVM
730 Dr. D. Ruwaard, hVTV, RIVM
731 Dr. J.A.M. van Oers, VTV, RIVM
732 L.J. Stokx, arts, MDA, VTV/DIA, RIVM
733 Dr. H. Verkleij, VTV/DIA, RIVM
734 Drs. A. van der Veen, VTV, RIVM
735 Dr. H.F. Treurniet, VTV, RIVM
736 Dr. Ir. H.J.G.M. Derks, hLGO/clustercoördinator, RIVM
737 Prof. Dr. G. van den Bos, hCZO RIVM
738-740 Auteurs
741-745 SBD/Voorlichting & Public Relations
746 Bureau Rapportenregistratie
747 Bibliotheek RIVM
748-762 Bureau Rapportenbeheer  
������� 5HVHUYH�H[HPSODUHQ


	Medisch-technologische ontwikkelingen gedurende de afgelopen decennia
	 Glucosemeting
	Bloedglucoseteststrips en meters
	Urineteststrips
	Bloedafname-apparatuur

	Insulinetoediening
	Insulinespuiten
	Naaldloze injectiesystemen
	Insulinepomp

	Closed-loop systemen
	Transplantatie

	Toekomstverwachtingen
	Glucosemeting
	Verwachtingen voor de middellange termijn (2005-2010):
	Insulinetoediening

	Insulinepompen
	Overige toedieningsvormen van insuline

	Closed-loop systeem
	Transplantatie
	Verwachtingen voor de lange termijn (2010-2020):


	Gezondheid en zorg: huidige situatie
	Het aantal diabetespatiënten
	De gezondheidstoestand van diabetespatiënten
	De zorg voor diabetespatiënten
	Voor glucosemeting
	Voor insulinetoediening


	Gezondheid en zorg: de toekomst
	Schatting van het toekomstig aantal diabetespatiënten
	Schatting van de toekomstige kosten van diabeteshulpmiddelen
	Mogelijke doorbraken in preventie
	Mogelijke doorbraken in de behandeling

	Conclusie

