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%DNDODXUHXVHW|| Ä5LQJPDMDQGXVOLNH lULPXGHOLWH UDNHQGDPLVH EDUMllULG YlLNH� MD NHVNPLVH

VXXUXVHJD HWWHY}WHWHV YDOLWXG VHNWRULWH QlLWHO´ HHVPlUN RQ XXULGD� PLOOLQH RQ ULQJPDMDQGXVH P}MX

QHOMDOH YDOLWXG W||VWXVKDUXOH� /LVDNV WDKHWDNVH W||V YlOMD VHOJLWDGD QHQGH W||VWXVKDUXGH SHDPLVHG

EDUMllULG MD SLLUDQJXG QLQJ WHKD MlUHOGXVL MD HWWHSDQHNXLG ULQJPDMDQGXVH HGHQGDPLVHNV

PDWHUMDOLGH�IDDVLV�

7|| OlELYLLPLVHNV NDVXWDWL MXED YDUDVHPDOW 7DO7HFK¶L SRROW NRJXWXG DQGPHLG XXULQJXNV

Ä5LQJPDMDQGXVOLNH SUDNWLNDWH MXXUXWDPLVH Y}LPDOGDMDG MD EDUMllULG´ �7DO7HFK� ������ $XWRU WHJL

NRRVW||G 7DO7HFK¶L XXULPLVU�KPDJD MD VDL OLJLSllVX DOJDQGPHWHOH QLQJ VDOYHVWDWXG LQWHUYMXXGHOH�

PLOOH S}KMDOW WHKWL WlLHQGDY Y}UGOXVDQDO��V� (VPDOW YLLGL OlEL WHRUHHWLOLVH NLUMDQGXVH DQDO��V� VLLV

Y}HWL YDDWOXVH DOOD 7DO7HFK¶L XXULQJX WXOHPXVHG� DQDO��VLGHV MD Y}UUHOGHV V�YLWVL EDUMllULGH RVD

PDWHUMDOLGH IDDVLV� 6HHMlUHO NXXODWL WlLHQGDYDOW �OH 7DO7HFK IRRNXVJUXSL LQWHUYMXXG MD DQDO��VLWL

QHLG� ILOWUHHULGHV YlOMD N}LN WlKWVD PDWHUMDOLGH IDDVL NRKWD� /LVDNV YLLGL OlEL SRROVWUXNWXUHHULWXG

HNVSHUWLQWHUYMXX�HHVPlUJLJD�YDOLGHHULGD�DXWRUL�OHLWXG�WXOHPXVL�

.lHVROHYD W|| DXWRU M}XGLV RPD XXULQJX WXOHPXVHO MlUHOGXVHOH� HW SHDPLVWHNV S}KMXVWHNV� PLNV

ULQJPDMDQGXVOLNH PHHWPHLG PDWHUMDOLGH IDDVLV HL NDVXWDWD� RQ YDMDOLNH WHDGPLVWH� UHVVXUVL MD

SULRULWHHWVXVH SXXGXPLQH � VHOOLVHG EDUMllULG WRRGL YlOMD N}LJL QHOMD W||VWXVKDUX SXKXO� 6DPXWL

SHHWDNVH EDUMllULGHNV ULLJLSRROVHW YlKHVW WRHWXVW� MlWNXVXXWOLNNH WRRGHWH�WHHQXVWH SDUDWDPDWXW

NDOOLPDW�KLQGD�MD�NOLHQGL�NlLWXPLVW�

9}WPHV}QDG��ULQJPDMDQGXV��ULQJPDMDQGXVOLNXG�lULPXGHOLG��PDWHUMDOLG
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(XURRSD URKHOLVHV NRNNXOHSSHV ������ VHDWL (/L HHVPlUJLNV VDDYXWDGD DDVWDNV ����

NOLLPDQHXWUDDOVXV� hKWODVL WDKHWDNVH PXXWD (/ }LJODVHNV MD M}XNDNV �KLVNRQQDNV� NXV RQ

Q��GLVDHJQH� UHVVXUVLW}KXV MD NRQNXUHQWVLY}LPHOLQH PDMDQGXV� 9DMDGXV NDVXWDGD

URKHPDMDQGXVOLNNH PHHWPHLG HULQHYDWHV W||VWXVKDUXGHV MD lULPXGHOLWHV RQ DLQD NDVYDY WUHQG� HW

ROOD�MlWNXVXXWOLN�RPD�WHJHYXVWHV�QLL�HWWHY}WOXVYDOGNRQQDV�NXL�ND�SODQHHGLJD�0DD�

%DNDODXUHXVHW|| WHHPDNV VDL YDOLWXG Ä5LQJPDMDQGXVOLNH lULPXGHOLWH UDNHQGDPLVH EDUMllULG

YlLNH� MD NHVNPLVH VXXUXVHJD HWWHY}WHWHV YDOLWXG VHNWRULWH QlLWHO´� VHVW DXWRULO RQ LVLNOLN KXYL

ULQJPDMDQGXVH MD HWWHY}WOXVH YDVWX QLQJ VRRYLE WHDGD MD ODKWL P}WHVWDGD ULQJPDMDQGXVOLNNH

IDNWRUHLG� PLV �KHO Y}L WHLVHO PRHO P}MXWDYDG QLL PDMDQGXVW NXL ND URKHS||UHW� 7||

XXULPLVSUREOHHPLNV RQ DVMDROX� HW KHWNHO SXXGXE ODLHP DUXVDDP URKHPDMDQGXVOLNHVW EDUMllULGHVW

MD S}KMXVWHVW 7DO7HFK ������ XXULPLVW||V YDDWOXVH DOO ROHYDWH (HVWL QHOMD YDOLWXG W||VWXVKDUX

NRQWHNVWLV� PLNV QDG HL NDVXWD ULQJPDMDQGXVW PDWHUMDOLGH IDDVLV� .lHVROHYD EDNDODXUHXVHW||

HHVPlUJLNV RQ XXULGD� PLOOLQH RQ ULQJPDMDQGXVH P}MX QHOMDOH YDOLWXG W||VWXVKDUXOH� VHOJLWDGHV

YlOMD QHQGH W||VWXVKDUXGH SHDPLVHG EDUMllULG MD SLLUDQJXG QLQJ WHKD MlUHOGXVL MD HWWHSDQHNXLG

ULQJPDMDQGXVH�HGHQGDPLVHNV�DQWXG�W||VWXVKDUXGHV�PDWHUMDOLGH�IDDVLV�

(HVPlUNLGH�WlLWPLVHNV�V}QDVWDWL�MlUJPLVHG�XXULPLVN�VLPXVHG�

Ɣ 0LOOLVHLG�lULPXGHOHLG�VDDNVLG�W||VWXVHG�PDWHUMDOLGH�IDDVLV�UDNHQGDGD"

Ɣ 0LOOLVHG RQ SHDPLVHG EDUMllULG DQWXG W||VWXVKDUXGHV� PLNV QDG HL WDKD Y}L HL VDD

ULQJPDMDQGXVW�PDWHUMDOLGH�IDDVLV�NDVXWDGD"

Ɣ 0LGD VDDNVLG W||VWXVKDUXG MD NROPDQGDG RVDSRROHG RPDOW SRROW WHKD� HW ULQJPDMDQGXVH

S}KLP}WWHG�ROHNVLG�V�JDYDPDOW�MXXUXWDWXG"

7|| OlELYLLPLVHNV NDVXWDWL QLL NYDQWLWDWLLYVHW NXL ND NYDOLWDWLLYVHW PHHWRGLW� $XWRU NDVXWDV RPD

XXULQJX MDRNV 7DO7HFK¶L ������ OlEL YLLGXG XXULQJX DQGPHLG� WHKHV NRRVW||G XXULPLVU�KPDJD MD

VDDGHV OLJLSllVX DOJDQGPHWHOH� (VLDOJX YLLGL OlEL WHRUHHWLOLVH NLUMDQGXVH DQDO��V� 3HDOH VHGD
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YDDGHOGL 7DO7HFK¶L XXULQJX WXOHPXVL� PLOOH MDRNV N}UYXWDWL DQNHHWN�VLPXVWLNX YDVWXVHG MD

Y}UUHOGL QHLG� /LVDNV YLLGL OlEL 7DO7HFK IRRNXVJUXSL LQWHUYMXXGH WlLHQGDY �OHNXXODPLQH MD

DQDO��V� PLOOH NlLJXV ILOWUHHULWL XXW LQIRW PDWHUMDOLGH IDDVL NRKWD� /}SXNV YLLGL OlEL

SRROVWUXNWXUHHULWXG LQWHUYMXX 7DUPR 7XLVN¶L MD 8OULND +XUW¶LJD� PLOOH HHVPlUN ROL YDOLGHHULGD

MXED OHLWXG WXOHPXVL� OLVDGHV HNVSHUWLGH NRPPHQWDDUH ULQJPDMDQGXVOLNH lULPXGHOLWH NDVXWDPLVH

EDUMllULGH�NRKWD�PDWHUMDOLGH�IDDVLV�

7|| NRRVQHE NROPHVW SHDW�NLVW� NXV HVLPHVHV SHDW�NLV WXWYXVWDWDNVH ULQJPDMDQGXVH ROXOLVXVW MD

ULQJPDMDQGXVOLNH lULPXGHOLG� /LVDNV DQWDNVH �OHYDDGH (XURRSD .RPLVMRQL SRROW YlOMD DQWXG

GRNXPHQWLGHVW MD YDMDOLNHVW PHHWPHWHVW ULQJPDMDQGXVOLNH HHVPlUNLGH HOOXYLLPLVHNV� 6HOOHV

SHDW�NLV Y}HWDNVH ND NRNNX 7DO7HFK¶L SRROW OlEL YLLGXG XXULQJX WXOHPXVHG MD NLUMHOGDWDNVH

(,21(7 XXULQJXV YlOMD WRRGXG ULQJPDMDQGXVOLNNX lULPXGHOLW� 7HLVHV SHDW�NLV NHVNHQGXWDNVH

PHWRRGLNDOH MD VHOHWDWDNVH WlSVHPDOW ODKWL XXULQJX OlELYLLPLVH NlLN� /LVDNV DQWDNVH �OHYDDGH

7DO7HFK XXULQJX PHWRRGLNDVW� VHVW VHDOW SlULQHVLG DOJDQGPHG� hKWODVL DQWDNVH �OHYDDGH

lULPXGHOLWH NRQWVHSWVLRRQL IRRNXVHV ROHYDVW RVDVW MD VHOJLWDWDNVH ODKWL� PLGD 7DO7HFK XXULQJX

NlLJXV QHOMD HULQHYD W||VWXVKDUX SXKXO N�VLWL MD KLQQDWL� 9LLPDVHV SHDW�NLV DQWDNVH �OHYDDGH W||

WXOHPXVWHVW� 6DPXWL NLUMHOGDWDNVH SHDPLVL EDUMllUH� PLV XXULQJX NlLJXV VHOJXVLG� .RNNXY}WOLNXOW

WHKDNVH�DQWXG�WXOHPXVWH�S}KMDO�HWWHSDQHNXLG�HGDVSLGLVHNV�

$XWRU RQ YDOLQXG HQGD EDNDODXUHXVHW|| HGXNDNV VRRULWDPLVHNV MXKHQGDMDNV 8OULND +XUW¶L� $XWRU

WlQDE HQGD MXKHQGDMDW MD NDDV�OL}SLODVL� NHV DQGVLG HQGD SDQXVH DXWRUL O}SXW|| HGXNDNV

VRRULWDPLVHNV�
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$QWXG SHDW�NLV NlVLWOHWDNVH ULQJPDMDQGXVH ROXOLVXVW MD S}KLP}WWHLG� 3HDW�NLV DQWDNVH ND �OHYDDGH

}LJXVUDDPLVWLNHVW� PLV RQ ROXOLVHG (XURRSD ULQJPDMDQGXVOLNH HHVPlUNLGH VDDYXWDPLVHNV� /LVDNV

Y}HWDNVH NRNNX 7DO7HFK¶L SRROW OlEL YLLGXG XXULQJX IRRNXVHV ROQXG W||VWXVWH N�VLWOXVH MD

LQWHUYMXXGH WXOHPXVHG ULQJPDMDQGXVOLNH lULPXGHOLWH MXXUXWDPLVH EDUMllULGH NRKWD MD VHOHWDWDNVH

ODKWL�(,21(7�PHWRRGLND�

�����5LQJPDMDQGXVH�ROXOLVXV

3ODQHHGLO 0DD RQ PLOMDUGL DDVWD MRRNVXO VHQL N}LN HOXVRUJDQLVPLG WRLPLQXG ORRGXVOLNH

WDVDNDDOXVWDWXG WHUPRG�QDDPLOLVHO DXWRQRRPLDO S}KLQHYDWH HOXWV�NOLWH NDXGX� (QHUJLDW HL WHNL

HJD NDR� YDLG VHH PXXQGXE� $LQXOW LQLPHVHG RQ QHHG� NHV ORRYDG MllWPHPDWHUMDOH� PLV RQ

PXXWXQXG LJDSlHYDVHOW DLQD VXXUHPDNV SUREOHHPLNV� 6XXUHPD RVD MllWPHWHVW PRRGXVWDYDG

HQQHN}LNH WRLGXMllWPHG MD PLWWHWDDVNDVXWDWDY SODVWLN� PLV WXQJLYDG PDDS}XH MD RRNHDQLGHVVH� 1Q

�5¶L� QDJX YlKHQGDPLQH �UHGXFWLRQ�� ULQJOXVVHY}WW �UHF\FOLQJ� MD WDDVNDVXWDPLQH �UHXVH�� DLWDYDG

YlKHQGDGD lUDYLVDWDYDWH MllWPHWH KXOND� 5LQJPDMDQGXV SHDE MllWPHLG NDVXOLNXNV DOOLNDNV XXWH

WRRWPLVNDXSDGH WRRWPLVHNV Y}L YDUHP NDVXWDWXG DMDNRKDVWDPLVHNV� 6HOOLQH OlKHQHPLVYLLV

Y}LPDOGDE MlWNXVXXWOLNXPDW JOREDDOVHW DUHQJXW� WXJHYGDGHV �OGLVW KHDROX� HGHQGDGHV

MlWNXVXXWOLNNXVW� VlLOLWDGHV ORRGXVOLNNH WRRUDLQHLG� NHVNNRQGD MD PDDNHUD ELRORRJLOLVW

PLWPHNHVLVXVW WXOHYDVWH S}OYNRQGDGH MDRNV� �0RUJDQWL� 0RUJDQWL� ����� 6llVWHY DUHQJ MD

SDUHPDG VRWVLDDO|NRORRJLOLVHG V�VWHHPLG SHDYDG YDVWDPD SUDHJXVWH S}OYNRQGDGH YDMDGXVWHOH�

LOPD HW VHH NDKMXVWDNV WXOHYDVWH S}OYNRQGDGH Y}LPHW RPD YDMDGXVL UDKXOGDGD �(8 �����

0DQLFNDP HW�DO� ������

0HLH SUDHJXQH PDMDQGXV ROQXG SLNND DHJD �OLQHDDUQH� HKN WRRUDLQHVW YDOPLVWDWDNVH WRRGH� PLV

SlUDVW NDVXWDPLVW PXXWXE MllWPHWHNV MD VHH YLVDWDNVH PLQHPD� 0LWPHG WHJXULG ± QDJX

MllWPHWHNH� NRNNXSXXGH PDMDQGXVULVNLGHJD MD UHVVXUVVLGH NlWWHVDDGDYXV� ORRGXVNDSLWDOL

�



GHJUDGHHUXPLQH� UHJXODWVLRRQLGH DUHQJ ± QlLWDYDG� HW OLQHDDUVHO PDMDQGXVHO HVLQHE DLQD HQDP

YlOMDNXWVHLG QLQJ YDMD RQ S}KMDOLNNX PXXWXVW� 3UDHJXVH PDMDQGXVH DUHQJXWUDMHNWRRULNV SHHWDNVH

ULQJLNXMXOLVW NDVYXPXGHOLW HKN WDDVWXYDW W||VWXVV�VWHHPL� PLV DVHQGDE HOXHD O}SX NRQWVHSWVLRRQL

WDDVWDPLVHJD� VXXQDE WDDVWXYHQHUJLD NDVXWDPLVW� YlOLVWDE WRNVLOLVWH NHPLNDDOLGH NDVXWDPLVW MD

ELRVIllUL WDJDVLS||UGXPLVW QLQJ PLOOH HHVPlUN RQ N}UYDOGDGD MllWPHG OlEL PDWHUMDOLGH� WRRGHWH�

V�VWHHPLGH�MD�lULPXGHOLWH�SDUHPD�GLVDLQL���0RUJDQWL��&ROWHOOL�������

6HOOLQH PDMDQGXV S}KLQHE P}QHO OLKWVDO NRQWVHSWVLRRQLO� (VLWHNV RQ ULQJPDMDQGXVH HHVPlUN

NDRWDGD MllWPHG� PLGD HL HNVLVWHHULNV� NXL WRRWHG ROHNVLG ORRGXG MD RSWLPHHULWXG WDDV� MD

NRUGXVNDVXWDPLVHNV� 7HLVHNV ULQJPDMDQGXVH S}KLP}WHWHVW OlKWXYDOW RQ WDUEHNDXEDG VXXUHV RVDV

YDOPLVWDWXG RUJDDQLOLVWHVW NRRVWLVRVDGHVW� PLV HL ROH WRNVLOLVHG� RQ NDVXOLNXPDG QLQJ PLGD VDDE

RWVH Y}L MlUMHVWLNXVWH NDVXWXVYLLVLGH NlLJXV RKXWXOW ELRVIllUL WDJDVL VDDWD� .ROPDQGDNV SHDNV

ULQJPDMDQGXVOLNX WV�NOL WRLPLPLVHNV YDMDOLN HQHUJLD ROHPD WDDVWXY� HW YlKHQGDGD V}OWXYXVW

UHVVXUVVLGHVW� 2OXOLVHNV OlKWHNRKDNV RQ WRRWPLVSURWVHVVLGH� WRRGHWH MD WHHQXVWH NXMXQGDPLQH QLL�

HW QHLG ROHNV Y}LPDOLN SLNHPDOW NDVXWDGD� UHPRQWLGD� PRGHUQLVHHULGD� �PEHU YDOPLVWDGD Y}L

WDDVNDVXWDGD� PLWWH lUD YLVDWD� 6DPDO DMDO WXOHE WRRWPLVSURWVHVVLG NDYDQGDGD URKNHP DUYHVVH

Y}WWHV QLL WRRGHWH MD WRRUDLQHWH WDDVNDVXWDPLVH Y}LPDOXVL NXL ND ORRGXVYDUDGH WDDVWXPLVY}LPHW�

�0RUJDQWL��&ROWHOOL�������

5LQJPDMDQGXVH ORRJLNDV VXOJXE ULQJPDMDQGXVOLN ULQJ VLLV� NXL MllWPHG RQ VXXGHWXG PXXWD

UHVVXUVLNV �(OOHQ 0DF$UWKXU )RXQGDWLRQ� ������ -llWPHG RQ SUREOHHP� PLV P}MXWDE NRJX

(XURRSD /LLWX� (XURRSD .RPLVMRQL DQGPHWHO WRRGDE (/ NRNNX NXQL � PLOMDUGLW WRQQL MllWPHLG

DDVWDV� .HVNPLVHOW YLVNDE LJD�NV ��� PLOMRQLVW (/LV HODYDVW LQLPHVHVW LJDO DDVWDO PLQHPD XPEHV

SRRO WRQQL ROPHSU�JL� PLOOHOH OLVDQGXE WRKXWXO KXOJDO MllWPHLG� PLV WHNLYDG VHOOLVWHVW WHJHYXVWHVW

QDJX WRRWPLQH ���� PLOMRQLW WRQQL� MD HKLWXV ���� PLOMRQLW WRQQL�� VDPDV NXL YHHYDUXVWXV MD

HQHUJLDWRRWPLQH WHNLWDYDG OLVDN YHHO �� PLOMRQLW WRQQL MllWPHLG� -llWPHWH UHVVXUVLNV PXXWPLQH RQ

ULQJPDMDQGXVH SHDPLQH Y}WL� PLVW}WWX RQ RWVXVWDYD WlKWVXVHJD UDWVLRQDDOVHWH HHVNLUMDGH NRJXPL

ROHPDVROX�MllWPHWH�NDRWDPLVH�NRKWD���0RUJDQWL��&ROWHOOL�������

/LVDNV VHOOHOH� HW VllVWYD DUHQJX YDMDGXV DYDOGDE V�JDYDW P}MX �KLVNRQGDGHOH� NDMDVWXE VHH

RWVHVHOW ND HWWHY}WOXVHV MD PDMDQGXVHV �.RSQLQD� 3ROGQHU ������ *OREDDOVHWH YlOMDNXWVHWH

�PEHUS||UDPLVHNV� WXOHE DUX VDDGD� HW YDMD OlKHE VHOJHWH HHVNLUMDGH� UHHJOLWH MD VWDQGDUGLWH

�



UDDPLVWLNNX� HW VWLPXOHHULGD MlWNXVXXWOLNNH YDOLNXLG QLQJ SHDWDGD SODQHHGLOH MD �KLVNRQQDOH

QHJDWLLYVHW P}MX DYDOGDYDWH WRRGHWH� V�VWHHPLGH MD WHHQXVWH WXUXOH WRRPLQH� 5LQJPDMDQGXV RQ

MlWNXVXXWOLNNXVH MD V�VLQLNXQHXWUDDOVXVH VDDYXWDPLVH S}KLYDKHQG� (GX V}OWXE WRRWH GLVDLQLVW�

YllUWXVDKHOD VLGXVU�KPDGH YDKHOLVHVW XXHVW NRRVW||YLLVLVW MD WRHWDYDWHVW lULPXGHOLWHVW� �1LNRODRX�

6WHIDQDNLV�����������

2OHPH RPD �KLVNRQGDGHV NRJHPDV HWWHQlJHPDWXW MD SLGHYDW PDWHUMDOLGH NDHYDQGDPLVH MD

WDUELPLVH NDVYX� NDKHNRUGLVWDQXG NDXSDGH WRRWPLVW MD QHOMDNRUGLVWDQXG PDMDQGXVDUHQJXW� 6DPDO

DMDO RQ VHH HQGDJD NDDVD WRRQXG ND WRKXWX ELRORRJLOLVH PLWPHNHVLVXVH NDGXPLVH� YHHSXXGXVH�

NDVYXKRRQHJDDVLGH KHLWNRJXVWH VXXUHQHPLVH QLQJ SLGHYDOW SURJUHVVHHUXYD NOLLPDPXXWXVH�

5LQJPDMDQGXV RQ RPD ROHPXVHOW WXOHYDQH NRQWVHSWVLRRQ� PLV ORRNV WLQJLPXVHG ROHPDVROHYD

OLQHDDUVH PDMDQGXVPXGHOL �Y}WD�WRRGD�NlLWOHPLVH� SLLUDQJXWH �OHWDPLVHNV QLQJ NHVNHQGXNV

PDWHUMDOLGH W}KXVDPDOH NDVXWDPLVHOH MD YRRJXGH RSWLPHHULPLVHOH WHKQLOLVWH HGXVDPPXGH DELO

ORRGXVYDUDGH VlLOLWDPLVHNV� �1LNRODRX� 6WHIDQDNLV ����� $UYDWDNVH� HW ULQJPDMDQGXVH YllUWXVH

VlLOLWDPLVH SURWVHVVLG �963�G� Y}LYDG OXXD XXW Q}XGOXVW MD Y}LPDOXVW RVNXVW||M}X MlUHOH�

VRRGXVWDGHV�MD�WlLXVWDGHV�N}LNL�W||VWXVVHNWRUHLG��1DVU HW�DO��������

963�G� PLV S}KLQHYDG LJD WRRWH �PEHUW||WOHPLVHO� UHQRYHHULPLVHO� WDDVNDVXWDPLVHO MD

SDUDQGDPLVHO� Y}LPDOGDYDG VlLOLWDGD WRRWH YllUWXVW� OXXHV XXW YllUWXVW QLL WRRWMDOH NXL ND NOLHQGLOH

YlLNVHPD NHVNNRQQDP}MXJD �1DVU HW DO� ������ �6HHW}WWX VDDYDG HWWHY}WWHG lUD NDVXWDGD 963�GH

ROXOLVHG HHOLVHG� NRPELQHHULGHV WRRWH �PEHUNXMXQGDPLVH� WXOHPXVOLNNXVH DUHQGDPLVH �QW

lULPXGHOLG�� WDJDVWXVORJLVWLND VXXUHQGDPLVH QLQJ VHNWRULWH MD YllUWXVDKHODWH YDKHOLVH NRRVW||��

�1DVU HW DO� ����� ���� /}SSWRRWH SDUDQGDPLVHNV� WDDVNDVXWDPLVHNV� �PEHUVWUXNWXUHHULPLVHNV MD

UHJHQHUHHULPLVHNV RQ ORRPXOLNXOW YDMDOLN NRUUHNWQH |NRGLVDLQL SURMHNW� PLV WDJDE ND VHOOH

NDVXWXVMlUJVH ULQJOXVH �GH :LW HW DO� ������ 5LQJPDMDQGXV Q}XDE S}KLP}WWHOLVL PXXGDWXVL

WRRWPLV� MD WDUELPLVV�VWHHPLGHV� QDJX SDUHP WRLGXNDVXWXV� LQLPHVWH OLLNXYXV� HQHUJLDWDUELPLQH

QLQJ HOXDVHPH WLQJLPXVHG� 6HOOLVH �OHPLQHNX MDRNV SHHWDNVH YDMDOLNXNV S}KMDOLNNH PXXGDWXVL

�YDOLWVHYDWH LQVWLWXWVLRRQLGH WDYDGHV� WHKQRORRJLDWHV� SROLLWLNDWHV� HOXVWLLOLV MD P}WOHPLVHV� �(8

������(8�������(($�������

,JDSlHYDVHOW NDVXWDWDNVH HULQHYDLG PDWHUMDOH MD WRRWHLG� PLVW}WWX RQ QHQGH Y}LPDOLNXOW NDXD

ULQJOXVHV KRLGPLQH ROXOLQH DVSHNW ULQJPDMDQGXVHVW UllNLGHV� Ä(HVWLOH RQ LVHORRPXOLN

�



PDMDQGXVVWUXNWXXU� NXV WHJXWVHYDG VXXUHG YlOLVRPDQGLV ROHYDG HWWHY}WWHG� NHOOHO RQ RPD WHDGXV�

MD DUHQGXVWHJHYXVH Y}LPDOXVHG� QLQJ NRKDOLNXG 9.(G� NHV MllYDG WRRWOLNNXVHV QLQJ XXULPLV� MD

DUHQGXVWHJHYXVHV PDKD� MD W||WXUJX� NXV RQ SLJHP PDGDODPDG SDOJDG MD PDGDODPD YllUWXVHJD

W||NRKDG� QLQJ HWWHY}WWHG WHHYDG RPDYDKHO YlKH NRRVW||G�´ �7HFKQRSROLV JURXS ����� ��

5LQJPDMDQGXVW LVHORRPXVWDYDG (HVWLV� XXHG lULPXGHOLG� NRKDOLNXG DOJDWXVHG� WDUELMDNlLWXPLVH

PXXWXV� WRRGHWH Y}LPDOLNXOW NDXD NDVXWXVHV KRLGPLQH� WHHQXVWH LVLNXVWDPLQH MD WDDVNDVXWDPLVH�

SDUDQGDPLVH�MD�UHQRYHHULPLVH�VRRGXVWDPLQH���7HFKQRSROLV�JURXS�������

�������5LQJPDMDQGXVOLNXG�lULPXGHOLG

5LQJPDMDQGXVH NDXGX S��DYDG SDOMXG WHDGODVHG ODKHQGDGD VDPX SUREOHHPH� PLV ROLG DOXVHNV ND

5RRPD .OXEL SURMHNWLOH� PLOOH LGHHG MD HWWHSDQHNXG DYDOGDWL ����� DDVWDO EURã��ULV� 7KH /LPLWV RI

*URZWK �0HDGRZV HW DO� ������ hKWODVL ORRGL VHOOH SURMHNWLJD ND HVLPHVHG ULQJPDMDQGXVOLNXG

lULPXGHOLG� PLOOHJD S��WL ODKHQGDGD SUREOHHPLGH NRPSOHNVL� PLV YDHYDE N}LJL UDKYDVWH LQLPHVL�

YDHVXV NHVHW N�OOXVW� NHVNNRQQD GHJUDGHHUXPLQH� XVX NDGXPLQH LQVWLWXWVLRRQLGHVVH� QRRUWH

Y}}UDQGXPLQH� WUDGLWVLRRQLOLVWH YllUWXVWH WDJDVLO�NNDPLQH� LQIODWVLRRQ MD PXXG UDKDOLVHG KlLUHG�

.DKMXNV RQ WlQDSlHYD SUREOHHPLG NRJX PDDLOPDV HQGLVHOW VDPDG� �0RUJDQWL� 0RUJDQWL� �����

/RRWXV RQ KDNDWD QHLG SUREOHHPH ODKHQGDPD ULQJPDMDQGXVH DELO� PLV PRRGXVWDE VLLVNL YDLG

���� JOREDDOVHVW PDDLOPDPDMDQGXVHVW� SlUDVW �� DDVWD P||GXPLVW 5RRPD NOXELVW� �GH :LW HW DO�

������

0DMDQGXVNDVYX MD VllVWYD UHVVXUVLKDOGXVH WRHWDPLVHNV RQ ULQJPDMDQGXV ROXOLQH O�OL VDDYXWDPDNV

h52 SRROW VHDWXG VllVWYD DUHQJX HHVPlUNH �81 *HQHUDO $VVHPEO\� ������ 5LQJPDMDQGXV

VHLVQHE PDWHUMDOLGH MD WRRGHWH ULQJOXVHV KRLGPLVHV� PLOOH OlEL YlOGLWDNVH WRRUDLQH NDHYDQGDPLVW MD

WRRWPLVW QLQJ WHDWXG PllUDO ND W||WOHPLVH MD YDOPLVWDPLVH HWDSSH� 5LQJPDMDQGXVOLNH lULPXGHOLWH

HHVPlUN RQ OHHYHQGDGD WRRWPLVH MD WDUELPLVH QHJDWLLYVHLG NHVNNRQQDP}MXVLG Y}WPHVHNWRULWHV�

HHON}LJH NDVYXKRRQHJDDVLGH MD MllWPHWHNNH YlKHQGDPLVH NRQWHNVWLV� �6RX]D 6DQWRV� �����

hOHPLQHN ULQJPDMDQGXVHOH DLWDE VDDYXWDGD VllVWYD DUHQJX HHVPlUNH QLQJ VHOOH VDDYXWDPLQH

V}OWXE UHVVXUVVLGH YlKHQGDPLVHVW� WRRGHWH HOXHD SLNHQGDPLVHVW� WRRGHWH NRUGXVNDVXWXVHVW�

�KLVNDVXWXVHVW� SDUDQGDPLVHVW� WDDVWRRWPLVHVW QLQJ PDWHUMDOLGH ULQJOXVVHY}WXVW� $VMDNRKDVWH

ULQJPDMDQGXVOLNH lULPXGHOLWH YlOMDW||WDPLVW SHHWDNVH VllVWYD DUHQJX HHVPlUNLGH HOOXYLLPLVH

SHDPLVHNV�WHJXULNV���&RVFLHPH HW�DO�������

��



5LQJPDMDQGXVH HHVPlUN RQ KRLGD UHVVXUVVLGH NDVXWDPLQH �KLVNRQQD YDMDGXVWH UDKXOGDPLVHNV

SODQHHGLO VDDGDROHYDWH SLLUDWXG UHVVXUVVLGH SLLUHV� (($ KLQQDQJXO Y}LE ULQJPDMDQGXVW PllUDWOHGD

NXL ÄWDDVWDYDW PDMDQGXVW� PLOOH HHVPlUN RQ VlLOLWDGD WRRGHWH� NRPSRQHQWLGH MD PDWHUMDOLGH

NDVXOLNNXV QLQJ VlLOLWDGD QHQGH YllUWXVW³� �(($� ����� /lKWXGHV *HLVVGRHUIHUL MlWNXVXXWOLNX

lULPXGHOL LQQRYDWVLRRQL W�SRORRJLDVW �*HLVVGRHUIHU HW DO� ������ Y}LPH HULVWDGD QHOMD W��SL

ULQJPDMDQGXVOLNX�lULPXGHOL�LQQRYDWVLRRQL�

�� LGXILUPDG��OXXDNVH�XXV�RUJDQLVDWVLRRQ�ULQJPDMDQGXVOLNX�lULPXGHOLJD�RUJDQLVDWVLRRQ�

�� lULPXGHOL �PEHUNXMXQGDPLQH� SUDHJXVW lULPXGHOLW PXXGHWDNVH ULQJPDMDQGXVOLNXNV

lULPXGHOLNV�

�� lULPXGHOL PLWPHNHVLVWDPLQH� RUJDQLVDWVLRRQL ROHPDVROHYDWHV PLWWH ULQJPDMDQGXVOLNHV

lULPXGHOLWHV�OXXDNVH�WlLHQGDY�ULQJPDMDQGXVOLN�lULPXGHO�

�� ULQJPDMDQGXVOLNX lULPXGHOL RPDQGDPLQH� ULQJPDMDQGXVOLN lULPXGHO LGHQWLILWVHHULWDNVH�

RPDQGDWDNVH�MD�LQWHJUHHULWDNVH�RUJDQLVDWVLRRQL�

�����6HDGXVDQGOLN�UDDPLVWLN�MD�VHOOH�PHHWPHG

(XURRSD URKHOLQH NRNNXOHSH RQ (XURRSD /LLGX MD (XURRSD .RPLVMRQL DOJDWDWXG SROLLWLOLQH

PDMDQGXVNDVYX VWUDWHHJLD HHVPlUJLJD VDDYXWDGD DDVWDNV ���� NOLLPDQHXWUDDOVXV� hKWODVL

WDKHWDNVH PXXWD (/ }LJODVHNV MD M}XNDNV �KLVNRQQDNV� NXV RQ Q��GLVDHJQH� UHVVXUVLW}KXV MD

NRQNXUHQWVLY}LPHOLQH PDMDQGXV� (HVPlUJLNV RQ DDVWDNV ���� VDDYXWDGD ROXNRUG� NXV HL ROH HQDP

NDVYXKRRQHJDDVLGH QHWRKHLGHW MD NXV PDMDQGXVNDVY RQ UHVVXUVLNDVXWXVHVW ODKXWDWXG� �(XURRSD

.RPLVMRQ� ����� (XURRSD URKHOLQH NRNNXOHSH ORRGL HHVPlUJLJD SDUDQGDGD (/L NRGDQLNH KHDROX�

Y}LGHOGD NOLLPDPXXWXVHVW WLQJLWXG WDJDMlUJHGHJD QLQJ PXXWD (/ NRQNXUHQWVLY}LPHOLVHPDNV MD

SXKWDPDNV�ULQJPDMDQGXVHNV�

(XURRSD SDUODPHQGL MD Q}XNRJX ��� MXXQL ����� DDVWD PllUXV �(/� ��������� NHKWHVWDE

NOLLPDQHXWUDDOVXVH VDDYXWDPLVH UDDPLVWLNX� HW VDDYXWDGD ����� DDVWD NOLLPDQHXWUDDOVXVH HHVPlUN�

hKWODVL VHDWDNVH PllUXVHJD XXV DPELWVLRRQLNDV HHVPlUN YlKHQGDGD ����� DDVWDNV

NDVYXKRRQHJDDVLGH QHWRKHLGHW ����� DDVWD WDVHPHJD Y}UUHOGHV YlKHPDOW ��� Y}UUD� 6HOOH

VDDYXWDPLVHNV WXOHE YlKHQGDGD &2� KHLWNRJXVHLG N}LJLV VHNWRULWHV� 5LLNOLNXG HQHUJLD� MD

NOLLPDNDYDG� PLOOHJD RQ VlWHVWDWXG (/L ULLNLGH WHJHYXVSODDQ HGDVL OLLNXPLVHNV YLLHV YDOGNRQQDV

��



�HQHUJLDW}KXVXV� WDDVWXYHQHUJLD� NDVYXKRRQHJDDVLGH KHLWNRJXVWH YlKHQGDPLQH� �KHQGXVHG QLQJ

WHDGXV��MD�LQQRYDWVLRRQ���DLWDYDG�VDPXWL�HHOQHYDOW�VHDWXG�HHVPlUNH�VDDYXWDGD�

/LVDNV VHDE �KLQH S}OOXPDMDQGXVSROLLWLND �(XURRSD .RPLVMRQ� ����� �OHPDDLOPVHLG VWDQGDUGHLG

RKXWXVH� YDUXVWXVNLQGOXVH� WRLWXPLVH MD NYDOLWHHGL RVDV� -lWNXVXXWOLNXP WRLGXV�VWHHP WRRE NDVX

NHVNNRQQDOH� WHUYLVHOH MD �KLVNRQQDOH� WDJDGHV WRLGXJD NLQGOXVWDWXV YDDWDPDWD NOLLPDPXXWXVWHOH

MD ELRORRJLOLVH PLWPHNHVLVXVH YlKHQHPLVHOH� YlKHQGDGHV (/L WRLGXV�VWHHPL |NRORRJLOLVW MD

NOLLPDMDODMlOJH� PXXWHV (/L WRLGXV�VWHHP YDVWXSLGDYDPDNV MD MXKWLGHV �OHPDDLOPVHW �OHPLQHNXW

NRQNXUHQWVLY}LPHOLVHOH MlWNXVXXWOLNXOH WDOXVW�WDOGULNXOH�VWUDWHHJLDOH� .DNVLN�OHPLQHNXW URKHOLVHOH

MD GLJLWDDOVHOH PDMDQGXVHOH DLWDE WRHWDGD (XURRSD W||VWXVVWUDWHHJLD �(XURRSD .RPLVMRQ� ������

PXXWHV (/L W||VWXVH �OHPDDLOPVHOW NRQNXUHQWVLY}LPHOLVHPDNV MD WXJHYGDGHV VWUDWHHJLOLVW

DXWRQRRPLDW�

6llVWYD MD DUXND OLLNXYXVH VWUDWHHJLD �6:'��������� ILQDO� HHVPlUN RQ OXXD WUDQVSRUGLV�VWHHP�

PLV YlKHQGDE WUDQVSRUGLJD VHRWXG KHLWNRJXVHLG ����� DDVWDNV �� SURWVHQWL� (W WDJDGD }LJODQH

�OHPLQHN� ORRGL VllVWYD (XURRSD LQYHVWHHULPLVNDYD �(XURRSD .RPLVMRQ� ����� HHVPlUJLJD

WDJDGD �KWQH �OHPLQHN URKHOLVHOH PDMDQGXVHOH� PRELOLVHHULGHV DDVWDWHO ����±����

PlUNLPLVYllUVHLG LQYHVWHHULQJXLG� (W ULLNOLNNH� DYDOLNNH MD HUDLQYHVWHHULQJXLG Y}LPHQGDGD QLQJ

WDJDGD |NRORRJLOLQH MD PDMDQGXVOLN �OHPLQHN� ORRGL (/L WHDGXV� MD LQQRYDWVLRRQLSURJUDPP

(XURRSD KRULVRQW �(XURRSD .RPLVMRQ� ������ PLV MXKLE YDMDOLNNH V�VWHHPVHLG PXXWXVL

HHVPlUNLGH�WlLWPLVHNV�

(XURRSD .RPLVMRQL SRROW ��� PlUWVLO ���� YDVWX Y}HWXG ULQJPDMDQGXVH WHJHYXVNDYD HHVPlUN RQ

VXXQDWD (/L WHJHYXVHG NRRV HWWHY}WMDWH� WDUELMDWH� NRGDQLNH MD NRGDQLNX�KLVNRQQD

RUJDQLVDWVLRRQLGHJD NHVNNRQQDKRLGOLNXPD MD NRQNXUHQWVLY}LPHOLVHPD (XURRSD ORRPLVHNV�

7HDWLVHV SDNXWDNVH YlOMD PLWPHLG DOJDWXVL� PLV QRUPDOLVHHULNV NHVWOLNXG WRRWHG� WHHQXVHG MD

lULPXGHOLG QLQJ VHHOlEL ND WDUELPLVKDUMXPXVHG� 0XXKXOJDV NHKWHVWDWDNVH PHHWPHG MllWPHWHNNH

PLQLPHHULPLVHNV WDJDGHV (XURRSD /LLGXV KlVWL WRLPLY VLVHWXUJ NYDOLWHHWVHWH ULQJOXVVHY}HWXG

WHLVHVH WRRUPHJD� .DVXWXVHOH Y}HWDNVH HULQHYDG PHHWPHG� HW WDJDGD (/L VXXWOLNNXV RPD

MllWPHSUREOHHPLGH ODKHQGDPLVHNV QLQJ SLLUDWD QHJDWLLYVH NHVNNRQQD� MD WHUYLVHP}MXJD MllWPHWH

YlOMDYHGX�

��



.RPLVMRQL HWWHSDQHNXO SHDNVLG SHDPLVWH WRRGHWH YllUWXVDKHODG HKN HOHNWURRQLNDVHDGPHWH�

SDWDUHLGH MD DNXGH� SDNHQGLWH� SODVWL� WHNVWLLOL� KRRQHWH MD WRLGX YllUWXVDKHODG ROHPD

MlWNXVXXWOLNXG MD ULQJPDMDQGXVOLNHVW S}KLP}WHWHVW OlKWXYDG� .HVWOLNX WRRWHSROLLWLND UDDPLVWLNX

IRRNXVHV RQ |NRGLVDLQL GLUHNWLLYL ODLHQGDPLQH PXXWHV WRRWHG YDVWXSLGDYDPDNV�

NRUGXVNDVXWDWDYDPDNV MD NHUJHPLQL SDUDQDGDWDYDNV� YlKHQGDGHV RKWOLNH NHPLNDDOLGH VLVDOGXVW

WRRGHWHV MD WRRGHWH HQHUJLD� MD UHVVXUVLW}KXVXVW VXXUHQGDGHV� .RPLVMRQL VRRY RQ ULQJOXVVHY}HWXG

PDWHUMDOL VLVDOGXVW WRRGHWHV VXXUHQGDGD� �KHNRUGVHW WRRGHWH NDVXWXVW SLLUDWD� WRRGHWH HQQHDHJVH

YDQDQHPLVH YDVWX Y}LGHOGD QLQJ NHKWHVWDGD P��PDWD ULNQHPDWX NDXED KlYLWDPLVH NHHOG�

6HDGXVDQGOLNXOW RQ KXYL VXXUHQGDGD WDUELMDWH MD DYDOLNX VHNWRUL P}MX ULQJPDMDQGXVHOH

�OHPLQHNXO� �(XURRSD�.RPLVMRQ�������

�����7DO7HFK�XXULQJ�Ä5LQJPDMDQGXVOLNH�SUDNWLNDWH�MXXUXWDPLVH�Y}LPDOGDMDG

MD�EDUMllULG´

0DMDQGXV� MD NRPPXQLNDWVLRRQLPLQLVWHHULXPL SRROW WHOOLWXG MD 7DO7HFK¶L SRROW OlEL YLLGXG

XXULQJXV Ä5LQJPDMDQGXVOLNH SUDNWLNDWH MXXUXWDPLVH Y}LPDOGDMDG MD EDUMllULG´ �7DO7HFK� �����

DQDO��VLWL WHJXWVHYDWH YlLNH� MD NHVNPLVH VXXUXVHJD HWWHY}WHWH lULPXGHOLWH ULQJPDMDQGXVOLNHNV

PXXWPLVHNV YDMDOLNNH WDVDQGHLG MD QHQGH HOHPHQWH QHOMDV W||VWXVKDUXV� 8XULWL lULPXGHOL

LQQRYDWVLRRQL� WHKQRORRJLOLVW LQQRYDWVLRRQL� VRWVLDDOVHW LQQRYDWVLRRQL� SROLLWLNDWHJXUHLG QLQJ

KDULGXVOLNH Y}L NlLWXPXVOLNH PXXWXVL DUYXWLWH� HOHNWURRQLND� MD RSWLNDVHDGPHWH WRRWPLVHV�

NHPLNDDOLGH MD NHHPLDWRRGHWH WRRWPLVHV �Y�D� SODVWLW||VWXV�� HOHNWULVHDGPHWH WRRWPLVHV MD

PHWDOOWRRGHWH WRRWPLVHV� 8XULQJX HHVPlUJLNV ROL YlOMD VHOJLWDGD ULQJPDMDQGXVOLNXG lULPXGHOLG�

PLV ROHNVLG VRELWXYDG MXED ROHPDVROHYDWHOH OLQHDDUPDMDQGXVH S}KLP}WHWHO WHJXWVHYDWHOH (HVWL

9.(GHOH QLQJ WXYDVWDGD PXGHOLWH SXKXO Y}LPDOGDMDG MD EDUMllULG QHQGH �PEHUNXMXQGDPLVHNV

lULPXGHOLWHNV� PLV ROHNVLG ULQJPDMDQGXVOLNXG MD PLOOH SXKXO ROHNV YDMD ULLJL VHNNXPLVW MD WXJH�

�7DO7HFK�������

8XULQJX SXKXO YLLGL OlEL N�VLWOXV� GRNXPHQGLDQDO��VLV QLQJ IRRNXVJUXSL LQWHUYMXXG� .�VLWOXVH

WXOHPXVH DQDO��VL S}KMDO MlUHOGDWL DUYXWLWH� HOHNWURRQLND� MD RSWLNDVHDGPHWH W||VWXVHV� HW ODLHPDOW

ROLG OHYLQXG ULQJPDMDQGXVOLNX lULPXGHOL HOHPHQGLG QDJX WRRGHWH YDVWXSLGDYXVHJD DUYHVWDPLQH�

WRRGHWH YDOPLVWDPLQH YDVWDYDOW NOLHQGL WHOOLPXVHOH� WRRGHWH SDUDQGDPLVH Y}LPDOXVH WDJDPLQH�

��



WHDYH SDNNXPLQH UHPRQGLWHHQXVWH NRKWD� SDNHQGLWH NRKDQGDPLQH YDVWDYDOW NOLHQGL YDMDGXVWHOH

QLQJ WXOHRKXWXVH WDJDPLQH SLNHQGDPDNV WRRWH HOXLJD� 9lKHP OHYLQXG SUDNWLNDG ROLG NDVXWDWXG

WRRGHWH WDJDVLY}WPLQH� WRRWH SDNNXPLQH WHHQXVHQD MD WHLVWH HWWHY}WHWH MllNLGH NDVXWDPLQH�

�7DO7HFK�������

.HPLNDDOLGH MD NHHPLDW||VWXVHV ROLG ODLHPDOW OHYLQXG MlUJPLVHG ULQJPDMDQGXVOLNXG lULPXGHOL

HOHPHQGLG� HWWHY}WWH WDVDQGLO ROXOLVHNV S}KLP}WWHNV SLGDPLQH� HW lULWHJHYXVH MlWNXVXXWOLNNXV RQ

RVD HWWHY}WWH YDVWXWXVHVW �KLVNRQQD HHV� S�VLYDWH MD ELRDNXPXOHHUXYDWH NHPLNDDOLGH MD WRRGHWH

DVHQGDPLQH YlKHP RKWOLNH NHPLNDDOLGH MD WRRGHWHJD� HW WRRWPLQH� WRRGHWH NDVXWDPLQH MD Y}LPDOLN

�PEHUW||WOHPLQH ROHNV RKXWX� lULPXGHOL UDNHQGDPLQH� PLV RQ VXXQDWXG WRRGHWH PDNVLPDDOVH

HIHNWLLYVXVH MD NDVXPOLNNXVH VDDYXWDPLVHOH PLQLPDDOVH NDKMXOLNH DLQHWH NDVXWDPLVHJD WRRWPLVHV�

WRRGHWH NXMXQGDPLQH NDVXWDGHV YlKHP RKWOLNNH NRRVWLVRVL� OlKLSLLUNRQQD WDUQLMDWH MD

VLVHQGPDWHUMDOLGH NDVXWDPLQH� SDNHQGLWH WDDVNDVXWXV MD �PEHUW||WOHPLQH� 9lKHP OHYLQXG

SUDNWLNDG ROLG MllWPHWH �PEHUW||WOHPLQH HWWHY}WWH VLVHVHOW Y}L NRRVW||SDUWQHULWH SRROW�

WDJDVLY}WPLVH WLQJLPXVHG �WDNH�EDFN DJUHHPHQWV� Y}L WRRGH�NXL�WHHQXV PXGHOLG RVWX�P��JL

OHSLQJX RVDQD� GLJLWDDOVHWH WHKQRORRJLDWH NDVXWDPLQH� PLV Y}LPDOGDYDG NOLHQWLGHOH XXW

NDVXWXVNRJHPXVW MD WRRGHWH VllVWOLNXPDW NDVXWXVW QLQJ QXWLNDWH MllWPHNlLWOXVODKHQGXVWH

NDVXWDPLQH���7DO7HFK�������

(OHNWULVHDGPHWH W||VWXVHV ROLG OHYLQXG MlUJPLVHG ULQJPDMDQGXVOLNXG lULPXGHOL HOHPHQGLG�

WRRGHWH YDVWXSLGDYXVH DVSHNWLJD DUYHVWDPLQH� WRRGHWH ORRPLVHO QHQGH SDUDQGDPLVH Y}LPDOXVWH

WDJDPLQH QLQJ WHDEH MDJDPLQH UHPRQGLWHHQXVWH NRKWD� VLVHQGL RSWLPHHULPLQH MD MllWPHWH

YlKHQGDPLQH� SDNHQGLWH NRKDQGDPLQH YDVWDYDOW NOLHQGL YDMDGXVWHOH� SDNHQGLWH VRUWHHULPLQH MD

W||WOHPLQH OLLJLWL� 9lKHP OHYLQXG SUDNWLNDG ROLG HWWHY}WWH VHHV Y}L NRRVW||V SDUWQHULWHJD RPD

WRRGHWH UHPRQWLPLQH� RPD WRRWPLVMllNLGH SDNNXPLQH WHLVWHOH HWWHY}WHWHOH� NOLHQWLGH VXXQDPLQH

NDVXWDWXG WRRWHLG HWWHY}WWHOH WDJDVWDPD� WRRGHWH SDNNXPLQH MDJDPLVSODWYRUPLGHO� VSHWVLLILOLVWH

WHKQRORRJLDWH�NDVXWDPLQH�MllWPHWH��PEHUW||WOHPLVHNV���7DO7HFK�������

0HWDOOLW||VWXVHV ROLG ODLHPDOW OHYLQXG MlUJPLVHG HOHPHQGLG� OlKLSLLUNRQQD WDUQLMDWH NDVXWDPLQH�

VLVHQGL RSWLPHHULPLQH MD�Y}L MllWPHWH YlKHQGDPLQH� WRRGHWH YDVWXSLGDYXVH WDJDPLQH� WRRWH

WDDVWRRWPLVH WRHWDPLQH NRPSRQHQWLGH WDDVWDPLVW MD DVHQGDPLVW SDNNXGHV� SURMHNWHHULPLVHO

NRPSRQHQWLGH S||UDWXG WV�NOL S}KLP}WWH MlUJLPLQH� MlWNXVXXWOLNH WHKQRORRJLDWH NDVXWDPLQH

��



PDWHUMDOLNXOX MD MllWPHWH YlKHQGDPLVHNV� HWWHY}WWH WDVDQGLO VHOOH ROXOLVHNV S}KLP}WWHNV SLGDPLQH�

HW lULWHJHYXVH MlWNXVXXWOLNNXV RQ RVD HWWHY}WWH YDVWXWXVHVW �KLVNRQQD HHV� 9lKHP OHYLQXG

SUDNWLNDG ROLG NDVXWDWXG WRRGHWH WDJDVWDPLVH VRRGXVWDPLQH� NRRVW|| V}OWXPDWXWH

UHPRQGLW||NRGDGHJD� WRRGHWH SDNNXPLQH NRUGXVNDVXWXVSRRGLGHV MD MDJDPLVSODWYRUPLGHO QLQJ

DQQHWXVWHNV� HULQHYDWH WHKQRORRJLDWH NDVXWDPLQH �PEHUW||WOHPLVHNV MD MllWPHWH VRUWHHULPLVHNV

QLQJ�WDUNDGH�ORJLVWLNDODKHQGXVWH�NDVXWDPLQH���7DO7HFK�������

)RRNXVJUXSL LQWHUYMXXGH WXOHPXVHG YLLWDVLG VHOOHOH� HW DUYXWLWH� HOHNWURRQLND� MD RSWLNDVHDGPHWH

W||VWXVHV ROL YlOLVNHVNNRQQD PXXWXVWH NXL ND HWWHY}WWHVLVHVWH QRUPLGH MD YllUWXVWH PXXWXVWH W}WWX

ULQJPDMDQGXVOLNH SUDNWLNDWH RVDWlKWVXV NDVYDPDV� 7DNLVWXVWHNV ROL NOLHQWLGH YDOPLVROHN

ULQJPDMDQGXVOLNH DOJDWXVWHJD NDDVD WXOOD� DOOKDQJHWH SXKXO Y}LPDOXVWH SLLUDWXV UDNHQGDGD

ULQJPDMDQGXVOLNNH SUDNWLNDLG QLQJ UHVVXUVLPDKXNXV VHUWLILWVHHULPLVWH MD |NRPlUJLVWH WDRWOHPLVH

SXKXO���7DO7HFK�������

.HPLNDDOLGH MD NHHPLDW||VWXVHV LQWHUYMXXGH WXOHPXVHG QlLWDVLG� HW RRGDWDNVH }LJXVOLNX

UHJXODWVLRRQL NDUPLPDNV PXXWXPLVW WXOHYLNXV� VXXUHQHQXG LQYHVWHHULQJXWH YDMDGXVW MD WRRGHWH

�KWOXVWXPLVW� PLV PXXGDE UDVNHPDNV NRQNXUHQWLGHVW HULVWXPLVH� /RRGXVV}EUDOLNH NHHPLDWRRGHWH

SXKXO QlKWL DUHQJXUXXPL NOLHQWLGH WHDGOLNNXVH SDQXVWDPLVHO� 6DPXWL WDKHWDNVH WHKD NRRVW||G

WHDGXV��MD�DUHQGXVDVXWXVWHJD�WRRGHWH�GLVDLQL�MD�SDNHQGLWH�HGDVLDUHGDPLVHNV���7DO7HFK�������

(OHNWULVHDGPHWH W||VWXVH LQWHUYMXXGH WXOHPXVHG QlLWDVLG� HW WXOHYLNX VXKWHV ROODNVH RSWLPLVWOLNXG�

VHVW W||VWXVKDUX NRPSRQHQGLG MD VHDGPHG RQ VLVHQGLNV WHLVWH VHNWRULWH YDOPLVWRRGHWHOH QLQJ

VHRVHV GLJL� MD URKHS||UGHJD VXXUHQHE ROXOLVXV MD VXUYH HWWHY}WHWHOH ULQJPDMDQGXVOLNNH SUDNWLNDLG

UDNHQGDGD� $UHQJXW WDNLVWDVLG LQYHVWHHULPLVHNV SLLUDWXG Y}LPDOXVHG MD DYDOLNNXVH SLLUDWXG

WHDGOLNNXV�ULQJPDMDQGXVOLNHVW�SUDNWLNDWHVW���7DO7HFK�������

0HWDOOLW||VWXVH LQWHUYMXXGH WXOHPXVHG QlLWDVLG� HW HWWHY}WWHLG �KHQGDYDNV SUREOHHPLNV ROL

OlKLSLLUNRQQDV PHWDOOL VXODWDPLVH MD VXXUHPDKXOLVH �PEHUW||WOHPLVH Y}LPDOXVH SXXGXPLQH�

�KLVNRQGOLN YDVWXVHLV WRRWPLV�NVXVWH UDMDPLVHOH� SLLUDWXG NRRVW|| WHDGXVDVXWXVWHJD MD SLLUDWXG

LQYHVWHHULPLVY}LPHNXV���7DO7HFK�������

.RNNXY}WOLNXOW�WRRGL�YlOMD�NROPH�OLLNL�SROLLWLNDVRRYLWXVL��7DO7HFK��������

��



�� 7lKWLV RQ W||VWXVKDUX VSHWVLLILOLVWH ULQJPDMDQGXVOLNH SDULPDWH SUDNWLNDWH NRRQGDPLQH MD

OHYLWDPLQH HULDODOLLWXGH QLQJ 9.(GH YDKHO� (WWHY}WHWH VHLVXNRKDVW RQ ROHPDV YDOPLVROHN

ULQJPDMDQGXVOLNNH SUDNWLNDLG NDVXWXVHOH Y}WPLQH RPD WRRGHWH ROHOXVULQJL HULQHYDWHV

IDDVLGHV� DJD VHOOHNV SXXGXYDG YDMDOLNXG WHDGPLVHG� PLOOH RPDQGDPLQH VDDNV WRLPLGD

�PEHUW||WOHMDLG� GLVDLQHUHLG MD WRRWMDLG� 07hVLG MD WHDGXVDVXWXVL �KHQGDWDYDWHV

Y}UJXVWLNHV�

�� 5HVVXUVLPDKXNDWH ULQJPDMDQGXVOLNH SUDNWLNDWH �WHKQRORRJLDVVH LQYHVWHHULPLQH�

GLJLWDOLVHHULPLQH� VHUWLILWVHHULPLQH� NYDOLWHHGL�|NRPlUJLVHG� NDVXWXVHOHY}WXNV RQ YDMDGXV

UDKDVWDPLVVNHHPLGH�MD�Q}XVWDPLVH�MlUHOH�

�� hOGLVW WHDGOLNNXVW ULQJPDMDQGXVH ROHPXVHVW MD ULQJPDMDQGXVOLNH SUDNWLNDWH UDNHQGDPLVH

Y}LPDOXVWHVW WXOHNV W}VWD� VHVW SUDNWLNDWH UDNHQGDPLVHNV RQ YDMD Y}UJXVWXQXG PDMDQGXVW

QLQJ�HULQHYDWH�RVDSRROWH�KXYL��WHDGOLNNXVW�MD�NDDVDPLVW�

�����(,21(7�PHWRRGLND

(XURRSD NHVNNRQQDWHDEH MD �YDDWOXVY}UN �(LRQHW� RQ (($ HKN NHVNNRQQDDPHWL QLQJ VHOOH

OLLNPHV� MD NRRVW||G WHJHYDWH ULLNLGH SDUWQHUOXVY}UJXVWLN� (($ YDVWXWDE (LRQHWL DUHQGDPLVH MD

VHOOH WHJHYXVH NRRUGLQHHULPLVH HHVW� 6HOOHNV WHHE (($ WLKHGDW NRRVW||G ULLNOLNH WHDEHNHVNXVWHJD�

PLV WDYDOLVHOW DVXYDG ULLNOLNHV NHVNNRQQDDPHWLWHV Y}L NHVNNRQQDPLQLVWHHULXPLGHV� (LRQHWL

NRQWVHSWVLRRQ K}OPDE WXJHYDW LQVWLWXWVLRRQLOLVW NRRVW||G PLWPHO WDVDQGLO �ULLNOLN� SLLUNRQGOLN�

(XURRSD� UDKYXVYDKHOLQH�� SDUWQHUOXVW NRGDQLNX�KLVNRQQDJD� NRNNXOHSLWXG �KLVW VLVX MD �KLVW

LQIUDVWUXNWXXUL���(HVWL�.HVNNRQQDDJHQWXXU�������

(($ UDSRUWLV �&RVFLHPH HW DO� ����� RQ NLUMHOGDWXG WHRUHHWLOLVW OlKHQHPLVW ULQJPDMDQGXVOLNHOH

lULPXGHOLWHOH�OlEL�YLLH�WRRWH�Y}L�WHHQXVH�HOXWV�NOL�HWDSL��YW�-RRQLV��������

�� 0DWHUMDOLGH�IDDV�±�WRRUDLQH�KDQNLPLQH

�� 7RRWHGLVDLQ

�� 7RRWPLQH�MD�WXUXVWDPLQH�±�WUDQVSRUW��ODGXVWDPLQH��MDHP��N

�� .DVXWDPLQH

�� 2OHOXVULQJL�O}SSIDDV

��



-RRQLV��������2OHOXVULQJL�HWDSLG
$OOLNDV��7DO7HFK���������(($�UDSRUWL��������SLQQDOW

,JD HOXWV�NOL HWDSL SXKXO VDDE YlOMD WXXD HWWHY}WWHVLVHVHG MD YlOLVHG WHJXULG� lULPXGHOL

LQQRYDWVLRRQ� WHKQRORRJLOLQH LQQRYDWVLRRQ� VRWVLDDOQH LQQRYDWVLRRQ� SROLLWLNDWHJXULG� KDULGXVOLNXG

Y}L NlLWXPXVOLNXG WHJXULG MD ND HOHPHQGLG� VHDO KXOJDV Y}LPDOGDMDG MD EDUMllULG �YW -RRQLV �������

PLV�QHQGH�WHJXULWHJD�NDDVDV�NlLYDG���*HUVWOEHUJHU HW�DO�������

�

-RRQLV��������2OHOXVULQJL�IDDVLG�NRRV�VLVHPLVWH�MD�YlOLPLVWH�WHJXULWHJD�LJDV�IDDVLV
$OOLNDV��7DO7HFK���������(($�UDSRUWL��������SLQQDOW

��



���0(722',.$�-$�9$/,0

6HOOHV SHDW�NLV DQWDNVH �OHYDDGH DXWRUL PHWRRGLNDVW MD DXWRUL SRROW NDVXWDWXG DQGPHWH �7DO7HFK�

������MDRNV�OlEL�YLLGXG�XXULQJX�PHWRRGLNDVW�

�����0HWRRGLND

/}SXW|| HHVPlUN RQ YlOMD VHOJLWDGD� PLV RQ ULQJPDMDQGXVH P}MX QHOMDOH YDOLWXG W||VWXVKDUXOH�

VHOJLWDGHV YlOMD QHQGH W||VWXVKDUXGH SHDPLVHG EDUMllULG MD SLLUDQJXG QLQJ WHKD MlUHOGXVL MD

HWWHSDQHNXLG�ULQJPDMDQGXVH�HGHQGDPLVHNV�DQWXG�W||VWXVKDUXGHV�PDWHUMDOLGH�IDDVLV�

8XULQJXV RQ HHOWRRGX XXULPLVHNV NDVXWDWXG MXED YDUDVHPDOW 7DO7HFK¶L SRROW NRJXWXG DQGPHLG

XXULQJXNV Ä5LQJPDMDQGXVOLNH SUDNWLNDWH MXXUXWDPLVH Y}LPDOGDMDG MD EDUMllULG´ �7DO7HFK� ������

$XWRU WHJL NRRVW||G 7DO7HFK¶L XXULPLVU�KPDJD MD VDL OLJLSllVX DOJDQGPHWHOH QLQJ VDOYHVWDWXG

LQWHUYMXXGHOH��PLOOH�S}KMDOW�WHKWL�WlLHQGDY�Y}UGOXVDQDO��V�

(VPDOW YLLGL OlEL WHRUHHWLOLVH NLUMDQGXVH DQDO��V Y}WWHV IRRNXVH DOOD ULQJPDMDQGXVH ROXOLVXV�

S}KLP}WWHG MD P}MX �KLVNRQQDOH� /LVDNV NlVLWOHWL HULQHYDLG }LJXVUDDPLVWLNNH� PLV RQ ROXOLVHG

(XURRSD ULQJPDMDQGXVOLNH HHVPlUNLGH VDDYXWDPLVHNV QLQJ Y}HWL NRNNX 7DO7HFK¶L SRROW OlEL

YLLGXG�XXULQJX�WXOHPXVHG�

7HLVHNV Y}HWL 7DO7HFK¶L XXULQJX WXOHPXVHG YDDWOXVH DOOD� DQDO��VLGHV V�YLWVL EDUMllULGH RVD

PDWHUMDOLGH IDDVLV� VHVW QHLG 7DO7HFK XXULQJXV HL NLUMHOGDWXG HJD Y}UUHOGXG� 6HOOH MDRNV N}UYXWDWL

YDOLWXG VHNWRULWH DQNHHWN�VLPXVWLNXOH YDVWDQXG HWWHY}WHWH YDVWXVHG MD Y}UUHOGL QHLG� /LVDNV

YDDGHOGL OlKHPDOW N�VLPXVWH YDVWXVHLG� PLV YLLWDVLG EDUMllULGHOH HULQHYDLG ULQJPDMDQGXVOLNH

SUDNWLNDLG UDNHQGDGD MD PLOOHOH YDVWDWL ÄPXXG S}KMXVHG´� 6HOOH S}KMDO NLUMXWDWL EDUMllUH

NRNNXY}WWHY�RVD�

��



�����7DO7HFK�XXULQJX�PHWRRGLND

7DO7HFK XXULQJX �7DO7HFK� ����� GLVDLQ NRRVQHE NYDQWLWDWLLYVHVW XXULQJXVW HKN N�VLWOXVHVW MD

NYDOLWDWLLYVHVW XXULQJXVW HKN GRNXPHQGLDQDO��VLVW QLQJ IRRNXVJUXSL LQWHUYMXXGHVW�

7||VWXVYDOGNRQGDGH N�VLWOXV NRRVWDWL GRNXPHQGLDQDO��VL S}KMDO QLQJ S}KLQHV ROHPDVROHYDWHV

XXULQJXWHV WRRGXG YlLGHWHO MD VNDDODGHO �(($ UDSRUW� 0RUDJD HW DO� ����� 1XxH]�&DFKR HW DO�

����� 9DOOLDQW HW DO� ������ 'RNXPHQGLDQDO��V NLUMHOGDV ULQJPDMDQGXVOLNH PXGHOLWH ROHPXVW

XXULQJX IRRNXVH DOO ROHYDWHV W||VWXVYDOGNRQGDGHV� )RRNXVJUXSL LQWHUYMXXG DQGVLG Y}LPDOXVH

UllNLGD HWWHY}WMDWH MD HWWHY}WMDWH �KHQGXVWH HVLQGDMDWH DUYDPXVHVW VRELYDWH ULQJPDMDQGXVOLNH

lULPXGHOLWH� SUDNWLNDWH MD WXOHYDVH ULLJLSRROVH WRH RVDV� YlOMD VHOJLWDGD �OGLVH LQIRUPHHULWXVH

WDVHPH��SUREOHHPLG�MD�YlOMDNXWVHG��7DO7HFK��������

7DO7HFK XXULQJX �7DO7HFK� ����� YDOLPLVVH NXXOXVLG 6WDWLVWLNDDPHWL DQGPHWHO �6WDWLVWLNDDPHW�

����� VXXULPDWH W||VWXVKDUXGH KXOJDV ROHYDG QHOL W||VWXVYDOGNRQGD� .�VLWOXVH SXKXO RVXWXV

YDOLPLNV N}LNQH YDOLP HKN N�VLWOXVH DQNHHW VDDGHWL N}LNLGHOH YDVWDYDV W||VWXVKDUXV WHJXWVHYDWHOH

HWWHY}WHWHOH� 9DMDOLNXG NRQWDNWLG VDDGL (HVWL bULUHJLVWULVW QLQJ HWWHY}WWHLG YDOLWL WHJHYXVDOD NDXGX�

PLV Y}LV YDOLPLVVH VLVVH WXXD DQWXG W||VWXVKDUXVVH UHJLVWUHHULWXG� NXLG VHDO PLWWH RWVHVHOW

WHJXWVHYDLG HWWHY}WWHLG� 9DOLPLVVH VDWWXVLG HWWHY}WWHG (07$. NRRGLGHJD ��� ��� �� MD ��� NHOOHO

ROL NXQL ��� W||WDMDW� NHV �����D VHLVXJD W||WDVLG MD NHOOH NlLYH ROL VXXUHP NXL �� 8XULQJX

HVLPHQH PHWRGRORRJLOLQH HHVPlUN ROL VDDGD LJD W||VWXVKDUX N�VLPXVWLNX O}SOLNXNV WDJDVWDPLVH

PllUDNV YlKHPDOW ��� MD WHLQH PHWRGRORRJLOLQH HHVPlUN ROL YDOLPL HVLQGXVOLNNXV HWWHY}WWH

VXXUXVH��W||WDMDWH�DUY��DDVWDNlLYH�������MD�SLLUNRQQD�S}KMDO���7DO7HFK�������

7DEHOLV ����� RQ YlOMD WRRGXG NRJX 7DO7HFK XXULQJX �7DO7HFK� ����� YDOLP� N�VLWOXVHOH YDVWDQXWH

KXON MD YDVWDPLVPllU QLQJ WDEHOLV ����� RQ DQWXG �OHYDDGH YDVWDQXG HWWHY}WHWH MDJXQHPLVHVW

VXXUXVH�MlUJL�W||VWXVKDUXGH�O}LNHV�

��



7DEHO��������.�VLWOXVHOH�YDVWDPLVH�PllU�W||VWXVKDUXGH�O}LNHV

$OOLNDV��7DO7HFK�������

7DEHO��������9DVWDQXWH�DUY�HWWHY}WWH�VXXUXVH�MlUJL�W||VWXVKDUXGH�O}LNHV

$OOLNDV��7DO7HFK�������

(QQH DQGPHWH DQDO��VL SXKDVWDWL DQGPHG V�VWHPDDWLOLVHOW MD S}KMDOLNXOW� WXYDVWDWL MD HHPDOGDWL

VRELPDWXG PLWWHWlLHOLNXG MXKWXPLG QLQJ YLLGL OlEL V�VWHPDDWLOLQH VWDWLVWLOLVH MlUMHSLGHYXVH NRQWUROO

QLQJ Y}UUHOGL U�KPLWL YDUDMDVL MD KLOLVHLG YDVWDMDLG� $QGPHLG DQDO��VLWL NLUMHOGDYDW VWDWLVWLNDW

NDVXWDGHV �VDJHGXVMDRWXVHG� QLQJ LJD W||VWXVH NRKWD NlLY N�VLWOXV MDJDWL NROPHNV RVDNV� (VLPHQH

RVD DQGLV �OHYDDWH YLLH ROHOXVULQJL HWDSSL SXXGXWDYDWH N�VLPXVWH YDVWXVWHVW NRRV NRQVROLGHHULYDWH

WDEHOLWHJD��7HLQH�RVD�NLUMHOGDV�EDUMllUH�MD�NROPDV�RVD�ROL�NRNNXY}WOLN�RVD���7DO7HFK�������

��



)RRNXVJUXSL LQWHUYMXXG DQGVLG Y}LPDOXVH DUXWOHGD YDOGNRQGDGH HWWHY}WMDWH MD HWWHY}WMDWH

�KHQGXVWHJD W||VWXVKDUX VSHWVLLILOLVHOW V�JDYXWL ULQJPDMDQGXVOLNH lULPXGHOLWH� SUDNWLNDWH�

ULLJLSRROVH WXOHYDVH WRH� LQIRUPHHULWXVH WDVHPH QLQJ SUREOHHPLGH MD YlOMDNXWVHWH WHHPDGHO�

,QWHUYMXXG YLLGL OlEL W||VWXVYDOGNRQGDGH NDXSD HUDOGL QLQJ HVLQGDWXG ROL LJD LQWHUYMXX SXKXO ���

LQLPHVW� 9DOLPLVVH Y}HWL MXKWXPLG� PLV RPD �NVWHLVHVW HULQHPLVH W}WWX DLWDVLG NDWWD HULQHYD

WHJHYXVDOD��VXXUXVH��YDQXVH�MD�DVXNRKDJD�HWWHY}WWHLG���7DO7HFK�������

%DUMllULGH NLUMHOGXV VHNWRULWL RQ HVLWDWXG XXULQJX DUXDQGHV �7DO7HFK� ����� NRPELQDWVLRRQWDEHOL

QlRO YlLGHWHOH HLWDYDOW YDVWDQXWH S}KMHQGXVWHVW QLQJ WlSVXVWDGHV� PLGD NRPPHQWHHULWL YDVWXVH DOO

ÄPXX´� %DUMllULG RQ HVLWDWXG NRPELQHHULWXG NXMXO WHJXULWH O}LNHV N}LJLV YLLHV NDWHJRRULDV

�7DO7HFK��������

Ɣ �%,��bULPXGHOL�LQQRYDWVLRRQ��NRPELQHHULWXG��OH�N}LNLGH�IDDVLGH�

Ɣ �7,��7HKQRORRJLOLQH�LQQRYDWVLRRQ��NRPELQHHULWXG��OH�N}LNLGH�IDDVLGH�

Ɣ �6,��6RWVLDDOQH�LQQRYDWVLRRQ��NRPELQHHULWXG��OH�N}LNLGH�IDDVLGH�

Ɣ �3(��3ROLLWLNDWHJXULG��NRPELQHHULWXG��OH�N}LNLGH�IDDVLGH�

Ɣ �((��+DULGXVOLNXG�MD�NlLWXPXVOLNXG�WHJXULG��NRPELQHHULWXG��OH�N}LNLGH�IDDVLGH�

�����bULPXGHOLWH�NRQWVHSWVLRRQL�IRRNXVHV�ROHY�RVD

7DO7HFK XXULQJXV ������ NDVXWDWXG lULPXGHOLWH NRQWVHSWVLRRQ S}KLQHV (($ UDSRUWL ������

DQDO��WLOLVHO UDDPLVWLNXO� 0XGHOL NlVLWOHPLVHO YDDGDWDNVH WRRWH Y}L WHHQXVH ROHOXVULQJX NXL YLLWH

HULQHYDW HWDSSL� ,JD HWDSL SXKXO HVLQHYDG NROP HWWHY}WWHVLVHVW IDNWRULW �lULPXGHOL LQQRYDWVLRRQ�

WHKQRORRJLOLQH LQQRYDWVLRRQ� VRWVLDDOQH LQQRYDWVLRRQ� MD NDNV YlOLVNHVNNRQQD IDNWRULW

�SROLLWLNDWHJXULG� KDULGXVOLNXG MD NlLWXPXVOLNXG WHJXULG�� PLV WHHE NRNNX �� HULQHYDW

NRPELQDWVLRRQL IDDVLVW MD IDNWRULVW �YW -RRQLV ������� $XWRU DQDO��VLE RPD XXULQJX SXKXO VDPD

lULPXGHOLWH NRQWVHSWVLRRQL S}KMDO N}LNL IDNWRUHLG PDWHUMDOLGH IDDVLV� $QDO��V YLLDNVH OlEL QHOMDV

YDOLWXG WRRWPLVVHNWRULV HKN DUYXWLWH� HOHNWURRQLND� MD RSWLNDVHDGPHWH WRRWPLVHV� NHPLNDDOLGH MD

NHHPLDWRRGHWH WRRWPLVHV �Y�D� SODVWLW||VWXV�� HOHNWULVHDGPHWH WRRWPLVHV MD PHWDOOWRRGHWH

WRRWPLVHV� -lUJQHYDOW DQWDNVH �OHYDDGH� PLGD 7DO7HFK XXULQJXV ������ HULQHYDWH W||VWXVWH SXKXO

N�VLWL�MD�KLQQDWL��HW�DOJDQGPHWH�VLVX�ROHNV�DUXVDDGDY�

��



������$UYXWLWH��HOHNWURRQLND��MD�RSWLNDVHDGPHWH�WRRWPLQH

$UYXWLWH� HOHNWURRQLND� MD RSWLNDVHDGPHWH WRRWPLVHV KLQQDWL lULPXGHOL LQQRYDWVLRRQL SXKXO

PDWHUMDOLGH IDDVLV� NDV HWWHY}WWHG NDVXWDYDG OlKLSLLUNRQQD WDUQLMDLG MD PDWHUMDOH� NDV WDJDWDNVH

RPD S}KLWRRGHWHWHV WRRUPDWHUMDOLGH DVHQGDWDYXV� NDV NDVXWDWDNVH QXWLNDLG MllWPHNlLWOXVH

ODKHQGXVL� NDV UDNHQGDWDNVH VLVHQGL RSWLPHHULPLVW MD�Y}L MllWPHWH YlKHQGDPLVW PDWHUMDOL

Q}XGOXVH YlKHQGDPLVHNV� NDV UDNHQGDWDNVH W||VWXVOLNNX V�PELRRVL RVWHV MD P��HV WHLVWH

HWWHY}WHWH�MllNWRRWHLG�QLQJ�NDV�lULPXGHO�K}OPDE�WRRGHWH�YDVWXSLGDYXVH�DVSHNWL�

7HKQRORRJLOLVH LQQRYDWVLRRQL SXKXO PDWHUMDOLGH IDDVLV KLQQDWL� NDV NDVXWDWDNVH VHNXQGDDUVHWH

PDWHUMDOLGH HHOW||WOHPLVHNV VSHWVLDDOVHW WHKQRORRJLDW PDWHUMDOL XXHVWL WRRWPLVVH VXXQDPLVHNV MD

NDV NDVXWDWDNVH VSHWVLLILOLVW WHKQRORRJLDW� HW SDUDQGDGD WRRWPLVMllNLGH WDDVLQWHJUHHULPLVW

WRRWPLVSURWVHVVL�

6RWVLDDOVH LQQRYDWVLRRQL SXKXO PDWHUMDOLGH IDDVLV KLQQDWL� NDV WHKDNVH VHNXQGDDUVHWH PDWHUMDOLGH

NYDOLWHHGL SDUDQGDPLVHNV NRRVW||G WHDGXV� MD DUHQGXVRUJDQLVDWVLRRQLGHJD� NDV WHKDNVH NRRVW||G

WHDGXV� MD DUHQGXVRUJDQLVDWVLRRQLGHJD� HW VDDGD URKNHP WHDYHW NOLHQWLGH HHOLVWXVWH NRKWD WRRGHWHV

ROHYDWH PDWHUMDOLGH RVDV� NDV WHKDNVH NRRVW||G SDUWQHULWHJD �QW WDUQLMDG Y}L NOLHQGLG� ÄMllWPHG

UHVVXUVLNV´ DOJDWXVWHNV� MD NDV YLLDNVH OlEL HWWHY}WWHVLVHVW WHDGXV� MD DUHQGXVWHJHYXVW NDVXWDWXG

PDWHUMDOLGH�WRRWPLVSURWVHVVL�UHLQWHJUHHULPLVHNV�

3ROLLWLNDWHJXULWH SXKXO PDWHUMDOLGH IDDVLV KLQQDWL� NDV NDVXWDWDNVH YDVWDYDOW ,62�OH VHUWLILWVHHULWXG

Y}L V�VLQLNXWXQQLVWXVHJD �,6&&� PDWHUMDOH� NDV MlUJLWDNVH PDWHUMDOLVWDQGDUGHLG QDJX ,(((� NDV

UDNHQGDWDNVH YDEDWDKWOLNNH |NRPlUJLVHLG �QW (3($7� (.2HQHUJ\� (8 (FRODEHO� MD NDV

UDNHQGDWDNVH�NHVNNRQQDMXKWLPLVH�W||ULLVWX��QW��(0$6�Y}L�,62�������

+DULGXVOLNH MD NlLWXPXVOLNH WHJXULWH SXKXO PDWHUMDOLGH IDDVLV KLQQDWL� NXL VDJHOL W}VWHWDNVH

NOLHQWLGH WHDGOLNNXVW WRRGHWHV VLVDOGXYDWH PDWHUMDOLGH P}MXVW NHVNNRQQDOH� NXL VDJHOL NRROLWDWDNVH

W||WDMDLG UHVVXUVVLGH UDLVNDPLVH NHVNNRQQDP}MXGH WHHPDO� NXL VDJHOL NRROLWDWDNVH WDUQLMDLG

UHVVXUVVLGH UDLVNDPLVH NHVNNRQQDP}MXGH WHHPDO� NXL VDJHOL WHKDNVH NRRVW||G W||VWXVOLLWXGH Y}L

07hGHJD� HW �OHWDGD WHKQLOLVHG WDNLVWXVHG VHNXQGDDUPDWHUMDOLGH NDVXWDPLVHO� NXL VDJHOL

��



SDOXWDNVH RPD WDUQLMDWHO DQGD WHDYHW PDWHUMDOLGH NHVNNRQQDMDODMlOMH NRKWD MD NXL VDJHOL RVDOHYDG

W||WDMDG�,3&�VHUWLILWVHHULPLVSURJUDPPLGHV�

�������.HPLNDDOLGH�MD�NHHPLDWRRGHWH�WRRWPLQH

.HPLNDDOLGH MD NHHPLDWRRGHWH WRRWPLVHV KLQQDWL lULPXGHOL LQQRYDWVLRRQL SXKXO PDWHUMDOLGH

IDDVLV� NDV VLVHQGPDWHUMDOH DVHQGDWDNVH� HW S}KLWRRWHG ROHNV ELRODJXQHYDG� NDV DVHQGDWDNVH

S�VLYDG MD ELRDNXPXOHHUXYDG NHPLNDDOLG MD WRRWHG YlKHP RKWOLNH NHPLNDDOLGH MD WRRGHWHJD� HW

WRRWPLQH� WRRGHWH NDVXWDPLQH MD Y}LPDOLN �PEHUW||WOHPLQH ROHNV RKXWXP� NDV NDVXWDWDNVH

Y}LPDOXVHO OlKLSLLUNRQQD WDUQLMDLG� NDV NDVXWDWDNVH Y}LPDOXVHO OlKLSLLUNRQQD VLVHQGPDWHUMDOH� NDV

NDVXWDWDNVH MD W||GHOGDNVH MllWPHLG �PEHU �QW PXXWHV NHHPLOLVL MllWPHLG WDKNHWHNV MllWPHWHNV�

PLGD VDDE NDVXWDGD WlLWHPDWHUMDOLQD WHHGHHKLWXVHV Y}L WVHPHQW� MD HKLWXVSORNNLGH YDOPLVWDPLVHO��

NDV W||GHOGDNVH MllWPHLG �PEHU �QW WDDVWDGHV NHPLNDDOLGH DOJVHG RPDGXVHG MD NDVXWDGHV QHLG

XXHVWL WRRWPLVHV�� NDV VXXUHQGDWDNVH WDDVWXYHQHUJLD NDVXWDPLVW RPD WRRWPLVSURWVHVVLGHV �QW

URKHOLQH HOHNWHU� SlLNHVHSDQHHOLG MQH� MD NDV VXXUHQGDWDNVH YlKHP NHVNNRQQDKlLUHLG WHNLWDYDWH

NHPLNDDOLGH�NDVXWDPLVW�RPD�WRRWPLVSURWVHVVL�WRHWDYDWHV�WHJHYXVWHV�

7HKQRORRJLOLVH LQQRYDWVLRRQL SXKXO PDWHUMDOLGH IDDVLV KLQQDWL� NDV NDVXWDWDNVH VSHWVLLILOLVL

WHKQRORRJLDLG� HW YlKHQGDGD Y}L YlOWLGD RKWOLNH MllWPHWH WHNHW QLQJ SDUDQGDGD WRRWPLVMllNLGH

WDDVLQWHJUHHULPLVW WRRWPLVSURWVHVVL MD NDV NDVXWDWDNVH VSHWVLLILOLVL WHKQRORRJLDLG YlKHQGDPDNV

&2���12[�MD�62��KXOND�

6RWVLDDOVH LQQRYDWVLRRQL SXKXO PDWHUMDOLGH IDDVLV KLQQDWL� NDV WHKDNVH XXWH PDWHUMDOLGH MD

WHKQRORRJLDWH WHVWLPLVHNV MD DQDO��VLPLVHNV NRRVW||G WHDGXV� MD DUHQGXVDVXWXVWHJD� NDV WHKDNVH

NRRVW||G WHDGXV� MD DUHQGXVDVXWXVWHJD �QW �OLNRROLGHJD�� HW VDDGD URKNHP WHDYHW NOLHQWLGH

HHOLVWXVWH NRKWD WRRGHWHV ROHYDWH PDWHUMDOLGH RVDV� NDV WHKDNVH HWWHY}WWHVLVHVW WHDGXV� MD

DUHQGXVW||G PDWHUMDOLGH MD WHKQRORRJLDWH WHVWLPLVHNV� HW OXXD XXVL MD�Y}L SDUHPDLG WRRWHLG� NDV

WHKDNVH NRRVW||G SDUWQHULWHJD WRRWPDNV NHVNNRQQDV}EUDOLNXPDLG WRRWHLG MD NDV WHKDNVH NRRVW||G

SDUWQHULWHJD�ÄMllWPHG�UHVVXUVLNV´�DOJDWXVWHV�

3ROLLWLNDWHJXULWH SXKXO PDWHUMDOLGH IDDVLV KLQQDWL� NDV NDVXWDWDNVH YDVWDYDOW ,62�OH VHUWLILWVHHULWXG

Y}L V�VLQLNXWXQQLVWXVHJD �,6&&� VLVHQGPDWHUMDOH MD NDV RVDOHWDNVH HULDODOLLWXGH NRROLWXV� MD

��



LQIRYDKHWXV WHJHYXVWHV� PLV SXXGXWDYDG NHPLNDDOLGH RKXWXVW� NHPLNDDOLGH WUDQVSRUWL� W||RKXWXVW

MD�WHUYLVKRLGX��NHVNNRQQDNDLWVHW�MQH�

+DULGXVOLNH MD NlLWXPXVOLNH WHJXULWH SXKXO PDWHUMDOLGH IDDVLV KLQQDWL� NXL VDJHOL NRROLWDWDNVH

W||WDMDLG UHVVXUVVLGH YDVWXWXVWXQGOLNX NDVXWDPLVH MD NHVNNRQQDP}MXGH WHHPDO� NXL VDJHOL

NRROLWDWDNVH WDUQLMDLG UHVVXUVVLGH YDVWXWXVWXQGOLNX NDVXWDPLVH MD NHVNNRQQDP}MXGH WHHPDO� NXL

VDJHOL W}VWHWDNVH NOLHQWLGH WHDGOLNNXVW UHVVXUVVLGH YDVWXWXVWXQGOLNX NDVXWDPLVH MD

NHVNNRQQDP}MXGHVW� NDV WDUQLMDWHO RQ SLLVDY NRPSHWHQWV� HW DQGD WHDYHW RPD PDWHUMDOLGH

NHVNNRQQDP}MX NRKWD MD NXL VDJHOL WHKDNVH NRRVW||G W||VWXVOLLWXGH Y}L 07hGHJD� HW �OHWDGD

WHKQLOLVHG�WDNLVWXVHG�VHNXQGDDUPDWHUMDOLGH�NDVXWDPLVHO�

�������(OHNWULVHDGPHWH�WRRWPLQH

(OHNWULVHDGPHWH WRRWPLVHV KLQQDWL lULPXGHOL LQQRYDWVLRRQL SXKXO PDWHUMDOLGH IDDVLV� NDV

NDVXWDWDNVH OlKLSLLUNRQQD WDUQLMDLG� NDV NDVXWDWDNVH OlKLSLLUNRQQD PDWHUMDOH� NDV WDJDWDVNH RPD

S}KLWRRGHWHV WRRUPDWHUMDOLGH DVHQGDWDYXV� NDV NDVXWDWDNVH QXWLNDLG MllWPHNlLWOXVH ODKHQGXVL

ULQJPDMDQGXVH S}KLP}WHWH UDNHQGDPLVHO� NDV UDNHQGDWDNVH VLVHQGL RSWLPHHULPLVW MD�Y}L MllWPHWH

YlKHQGDPLVW� HW YlKHQGDGD PDWHUMDOL Q}XGOXVW� NDV UDNHQGDWDNVH W||VWXVOLNNX V�PELRRVL RVWHV MD

P��HV�WHLVWH�HWWHY}WHWH�MllNWRRWHLG�MD�NDV�lULPXGHO�K}OPDE�WRRGHWH�YDVWXSLGDYXVH�DVSHNWL�

7HKQRORRJLOLVH LQQRYDWVLRRQL SXKXO PDWHUMDOLGH IDDVLV KLQQDWL� NDV NDVXWDWDNVH VHNXQGDDUVHWH

PDWHUMDOLGH HHOW||WOHPLVHNV VSHWVLDDOVHW WHKQRORRJLDW� HW ROHNV Y}LPDOXV PDWHUMDO XXHVWL WRRWPLVVH

VXXQDWD MD NDV NDVXWDWDNVH VSHWVLLILOLVL WHKQRORRJLDLG� HW SDUDQGDGD WRRWPLVMllNLGH

WDDVLQWHJUHHULPLVW�WRRWPLVSURWVHVVL�

6RWVLDDOVH LQQRYDWVLRRQL SXKXO PDWHUMDOLGH IDDVLV KLQQDWL� NDV WHKDNVH VHNXQGDDUVHWH PDWHUMDOLGH

NYDOLWHHGL SDUDQGDPLVHNV NRRVW||G WHDGXV� MD DUHQGXVRUJDQLVDWVLRRQLGHJD� NDV WHKDNVH NRRVW||G

WHDGXV� MD DUHQGXVRUJDQLVDWVLRRQLGHJD� HW VDDGD URKNHP WHDYHW NOLHQWLGH HHOLVWXVWH NRKWD WRRGHWHV

ROHYDWH PDWHUMDOLGH RVDV� NDV WHKDNVH NRRVW||G SDUWQHULWHJD �QW WDUQLMDG Y}L NOLHQGLG� ÄMllWPHG

UHVVXUVLNV´ DOJDWXVWHNV� MD NDV YLLDNVH OlEL HWWHY}WWHVLVHVW WHDGXV� MD DUHQGXVWHJHYXVW NDVXWDWXG

PDWHUMDOLGH�WRRWPLVSURWVHVVL�UHLQWHJUHHULPLVHNV�

��



3ROLLWLNDWHJXULWH SXKXO PDWHUMDOLGH IDDVLV KLQQDWL� NDV NDVXWDWDNVH YDVWDYDOW ,62�OH VHUWLILWVHHULWXG

Y}L V�VLQLNXWXQQLVWXVHJD �,6&&� PDWHUMDOH� NDV MlUJLWDNVH PDWHUMDOLVWDQGDUGHLG QDJX ,(((� NDV

UDNHQGDWDNVH YDEDWDKWOLNNH |NRPlUJLVHLG �QW (3($7� (.2HQHUJ\� (8 (FRODEHO� MD NDV

UDNHQGDWDNVH�NHVNNRQQDMXKWLPLVH�W||ULLVWX��QW��(0$6�Y}L�,62�������

+DULGXVOLNH MD NlLWXPXVOLNH WHJXULWH SXKXO PDWHUMDOLGH IDDVLV KLQQDWL� NXL VDJHOL W}VWHWDNVH

NOLHQWLGH WHDGOLNNXVW WRRGHWHV VLVDOGXYDWH PDWHUMDOLGH P}MXVW NHVNNRQQDOH� NXL VDJHOL NRROLWDWDNVH

W||WDMDLG UHVVXUVVLGH UDLVNDPLVH NHVNNRQQDP}MXGH WHHPDO� NXL VDJHOL NRROLWDWDNVH WDUQLMDLG

UHVVXUVVLGH UDLVNDPLVH NHVNNRQQDP}MXGH WHHPDO� NXL VDJHOL WHKDNVH NRRVW||G W||VWXVOLLWXGH Y}L

07hGHJD� HW �OHWDGD WHKQLOLVHG WDNLVWXVHG VHNXQGDDUPDWHUMDOLGH NDVXWDPLVHO� NXL VDJHOL

SDOXWDNVH RPD WDUQLMDWHO DQGD WHDYHW PDWHUMDOLGH NHVNNRQQDMDODMlOMH NRKWD MD NXL VDJHOL RVDOHYDG

W||WDMDG�,3&�VHUWLILWVHHULPLVSURJUDPPLGHV�

�������0HWDOOWRRGHWH�WRRWPLQH

0HWDOOWRRGHWH WRRWPLVHV KLQQDWL lULPXGHOL LQQRYDWVLRRQL SXKXO PDWHUMDOLGH IDDVLV� NDV NDVXWDWDNVH

OlKLSLLUNRQQD WDUQLMDLG� NDV NDVXWDWDNVH OlKLSLLUNRQQD PDWHUMDOH� NDV WDJDWDVNH RPD S}KLWRRGHWHV

WRRUPDWHUMDOLGH DVHQGDWDYXV� NDV NDVXWDWDNVH QXWLNDLG MllWPHNlLWOXVH ODKHQGXVL ULQJPDMDQGXVH

S}KLP}WHWH UDNHQGDPLVHO� NDV UDNHQGDWDNVH VLVHQGL RSWLPHHULPLVW MD�Y}L MllWPHWH YlKHQGDPLVW� HW

YlKHQGDGD PDWHUMDOL Q}XGOXVW� NDV UDNHQGDWDNVH W||VWXVOLNNX V�PELRRVL RVWHV MD P��HV WHLVWH

HWWHY}WHWH�MllNWRRWHLG�MD�NDV�lULPXGHO�K}OPDE�WRRGHWH�YDVWXSLGDYXVH�DVSHNWL�

7HKQRORRJLOLVH LQQRYDWVLRRQL SXKXO PDWHUMDOLGH IDDVLV KLQQDWL� NDV NDVXWDWDNVH VHNXQGDDUVHWH

PDWHUMDOLGH HHOW||WOHPLVHNV VSHWVLDDOVHW WHKQRORRJLDW� HW ROHNV Y}LPDOXV PDWHUMDO XXHVWL WRRWPLVVH

VXXQDWD MD NDV NDVXWDWDNVH VSHWVLLILOLVL WHKQRORRJLDLG� HW SDUDQGDGD WRRWPLVMllNLGH

WDDVLQWHJUHHULPLVW�WRRWPLVSURWVHVVL�

6RWVLDDOVH LQQRYDWVLRRQL SXKXO PDWHUMDOLGH IDDVLV KLQQDWL� NDV WHKDNVH VHNXQGDDUVHWH PDWHUMDOLGH

NYDOLWHHGL SDUDQGDPLVHNV NRRVW||G WHDGXV� MD DUHQGXVRUJDQLVDWVLRRQLGHJD� NDV WHKDNVH NRRVW||G

WHDGXV� MD DUHQGXVRUJDQLVDWVLRRQLGHJD� HW VDDGD URKNHP WHDYHW NOLHQWLGH HHOLVWXVWH NRKWD WRRGHWHV

ROHYDWH PDWHUMDOLGH RVDV� NDV WHKDNVH NRRVW||G SDUWQHULWHJD �QW WDUQLMDG Y}L NOLHQGLG� ÄMllWPHG

UHVVXUVLNV´ DOJDWXVWHNV� MD NDV YLLDNVH OlEL HWWHY}WWHVLVHVW WHDGXV� MD DUHQGXVWHJHYXVW NDVXWDWXG

PDWHUMDOLGH�WRRWPLVSURWVHVVL�UHLQWHJUHHULPLVHNV�

��



3ROLLWLNDWHJXULWH SXKXO PDWHUMDOLGH IDDVLV KLQQDWL� NDV NDVXWDWDNVH YDVWDYDOW ,62�OH VHUWLILWVHHULWXG

Y}L Y}L 075�OH �0LOO 7HVW 5HSRUW� VHUWLILWVHHULWXG PDWHUMDOH� NDV MlUJLWDNVH PDWHUMDOLVWDQGDUGHLG

QDJX $670� NDV UDNHQGDWDNVH YDEDWDKWOLNNH |NRPlUJLVHLG �QW (3($7� (8 (FRODEHO� MD NDV

UDNHQGDWDNVH�NHVNNRQQDMXKWLPLVH�W||ULLVWX��QW��(0$6�Y}L�,62�������

+DULGXVOLNH MD NlLWXPXVOLNH WHJXULWH SXKXO PDWHUMDOLGH IDDVLV KLQQDWL� NXL VDJHOL W}VWHWDNVH

NOLHQWLGH WHDGOLNNXVW WRRGHWHV VLVDOGXYDWH PDWHUMDOLGH P}MXVW NHVNNRQQDOH� NXL VDJHOL NRROLWDWDNVH

W||WDMDLG UHVVXUVVLGH UDLVNDPLVH NHVNNRQQDP}MXGH WHHPDO� NXL VDJHOL NRROLWDWDNVH WDUQLMDLG

UHVVXUVVLGH UDLVNDPLVH NHVNNRQQDP}MXGH WHHPDO� NXL VDJHOL WHKDNVH NRRVW||G W||VWXVOLLWXGH Y}L

07hGHJD� HW �OHWDGD WHKQLOLVHG WDNLVWXVHG VHNXQGDDUPDWHUMDOLGH NDVXWDPLVHO� MD NXL VDJHOL

SDOXWDNVH�RPD�WDUQLMDWHO�DQGD�WHDYHW�PDWHUMDOLGH�NHVNNRQQDMDODMlOMH�NRKWD�

��



���78/(086('�-$�-b5(/'86('

.lHVROHYDV SHDW�NLV WXXDNVH YlOMD DXWRUL XXULQJX WXOHPXVHG MD SHDPLVHG EDUMllULG� PLV HVLQHYDG

ULQJPDMDQGXVOLNH lULPXGHOLWH UDNHQGDPLVHO PDWHUMDOLGH IDDVLV QHOMDV YDOLWXG W||VWXVKDUXV� /LVDNV

WHKDNVH�MlUHOGXVL�MD�HWWHSDQHNXLG�ROXNRUUD�SDUDQGDPLVHNV�

�����8XULQJX�DOJDQGPHWH�WlLHQGDY�DQDO��V

$OJDQGPHG� PLOOH S}KMDO RQ DUYXWXVHG MD NRNNXY}WWHG WHKWXG� SlULQHYDG 7DO7HFK¶L ������

XXULQJXVW� )RRNXVH DOOD RQ Y}HWXG EDUMllULGH RVD PDWHUMDOLGH IDDVLV� NXV WXXDNVH HULQHYDWH

ULQJPDMDQGXVOLNH PHHWPHWH UDNHQGDPLVH NRKWD YlOMD � SHDPLVW EDUMllUL MD PDLQLWDNVH lUD YHHO �

ROXOLVXVHOW MlUJPLVW EDUMllUL N}LJL VHNWRULWH O}LNHV� .}LNL W||VWXVKDUXVLG NRRV YDDGHOGHV �YW 7DEHO

������ YDVWDWL ���� NRUUDO� HW ULQJPDMDQGXVOLNH S}KLP}WHWH UDNHQGDPLQH PDWHUMDOLGH IDDVLV SROH

DVMDNRKDQH� ��� NRUUDO YDVWDWL� HW S}KLP}WHWH UDNHQGDPLVHNV SXXGXYDG YDVWDYDG WHDGPLVHG MD

��� NRUUDO� HW VHH HL ROH SULRULWHHW� /LVDNV QHQGHOH NROPHOH SHDPLVHOH EDUMllULOH YDVWDWL ��� NRUUDO�

HW UDKDOLQH VHLVXQG HL Y}LPDOGD ULQJPDMDQGXVOLNNH PHHWPHLG UDNHQGDGD� ��� YDVWDWL P}QL PXX

S}KMXV�MD�����YDVWDWL��HW�PHHWPHWH�UDNHQGDPLQH�HL�ROH�NRKDQGDWDY�

��



7DEHO��������3HDPLVHG�EDUMllULG�YDOLWXG�W||VWXVWHV�PDWHUMDOLGH�IDDVLV

$OOLNDV��DXWRUL�DUYXWXVHG�NRRVWDWXG�7DO7HFK��������DQGPHWH�DOXVHO

9}WWHV YDDWOXVH DOOD DUYXWLWH� HOHNWURRQLND � MD RSWLNDVHDGPHWH WRRWPLVH �YW 7DEHO ������ VHOJXV� HW

SHDPLVWHNV S}KMXVWHNV� PLNV HL UDNHQGDWD PDWHUMDOLGH IDDVLV HULQHYDLG ULQJPDMDQGXVOLNH

PHHWPHLG YDVWDWL ��� NRUUDO DVMDNRKDVXVH SXXGXPLVW� �� NRUUDO SULRULWHHWVXVH SXXGXPLVW MD ��

NRUUDO YDMDOLNH WHDGPLVWH SXXGXPLVW� /LVDNV YDVWDWL �� NRUUDO PXLG S}KMXVHLG� �� NRUUDO YDVWDWL

NRRVW||SDUWQHULWH�KXYL�SXXGXPLVW�MD����NRUUDO�YDVWDWL�WDNLVWXVHNV�ROHYDW�UDKDOLVW�VHLVXQGLW�

��



7DEHO ������ 3HDPLVHG EDUMllULG DUYXWLWH� HOHNWURRQLND� MD RSWLNDVHDGPHWH W||VWXVHV PDWHUMDOLGH

IDDVLV

$OOLNDV��$XWRUL�DUYXWXVHG�NRRVWDWXG�7DO7HFK��������DQGPHWH�DOXVHO

9}WWHV IRRNXVHVVH NHPLNDDOLGH MD NHHPLDWRRGHWH WRRWPLQH �YW 7DEHO ������ VHOJXV� HW PDWHUMDOLGH

IDDVLV YLLH IDNWRUL O}LNHV� SHHWL SHDPLVWHNV EDUMllULGHNV HULQHYDWH ULQJPDMDQGXVOLNH PHHWPHWH

UDNHQGDPDWD MlWPLVH SXKXO SXKXO ��� NRUUDO DVMDNRKDVXVH SXXGXPLVW� �� NRUUDO YDMDOLNH

WHDGPLVWH SXXGXPLVW MD �� NRUUDO UDKDOLVW VHLVXQGLW� /LVDNV �� NRUUDO PDLQLWXG PXXGHOH

S}KMXVWHOH WRRGL �� NRUUDO YlOMD SULRULWHHWLGH DVHWXVW PXMDO MD �� NRUUDO NRRVW||SDUWQHULWH KXYL

SXXGXPLVW�

7DEHO ������ 3HDPLVHG EDUMllULG NHPLNDDOLGH MD NHHPLDWRRGHWH WRRWPLVHV� Y�D� SODVWLW||VWXVHV

PDWHUMDOLGH�IDDVLV

$OOLNDV��DXWRUL�DUYXWXVHG�NRRVWDWXG�7DO7HFK��������DQGPHWH�DOXVHO

��



9DDGHOGHV HOHNWULVHDGPHWH WRRWPLVW� NXV YDVWDV �� HWWHY}WHW �YW 7DEHO ������� PDLQLWL SHDPLVWHNV

S}KMXVWHNV HULQHYDWH ULQJPDMDQGXVOLNH PHHWPHWH UDNHQGDPDWD MlWPLVH SXKXO YLLH IDNWRUL O}LNHV

PDWHUMDOLGH IDDVLV ��� NRUUDO DVMDNRKDVXVH SXXGXPLVW� ��� NRUUDO WHDGPLVWH SXXGXPLVW MD ���

NRUUDO SULRULWHHWVXVH SXXGXPLVW� /LVDNV YDVWDWL �� NRUUDO S}KMXVHNV UDKDOLVW VHLVXQGLW� �� NRUUDO

Y}LPDOLNH�NRRVW||SDUWQHULWH�SXXGXPLVW�MD����NRUUDO�NRKDQGDWDYXVW�

7DEHO��������3HDPLVHG�EDUMllULG�HOHNWULVHDGPHWH�WRRWPLVHV�PDWHUMDOLGH�IDDVLV

$OOLNDV��DXWRUL�DUYXWXVHG�NRRVWDWXG�7DO7HFK��������DQGPHWH�DOXVHO

0HWDOOWRRGHWH WRRWPLVHV �YW 7DEHO ������ YDVWDWL YLLH IDNWRUL O}LNHV SHDPLVWHNV EDUMllULGHNV

HULQHYDWH ULQJPDMDQGXVOLNH PHHWPHWH UDNHQGDPDWD MlWPLVH SXKXO ���� NRUUDO DVMDNRKDVXVH

SXXGXPLVW� ��� NRUUDO WHDGPLVWH SXXGXPLVW MD ��� NRUUDO SULRULWHHWVXVH SXXGXPLVW� /LVDNV QHLOH

SHDPLVWHOH EDUMllULGHOH YDVWDWL ��� NRUUDO PXLG S}KMXVHLG� ��� NRUUDO UDKDOLVW VHLVXQGLW MD ���

NRUUDO�NRRVW||SDUWQHULWH�KXYL�SXXGXPLVW

��



7DEHO��������3HDPLVHG�EDUMllULG�PHWDOOWRRGHWH�WRRWPLVHV�PDWHUMDOLGH�IDDVLV

$OOLNDV��DXWRUL�DUYXWXVHG�NRRVWDWXG�7DO7HFK��������DQGPHWH�DOXVHO

�����7lLHQGDYD�DQGPHDQDO��VL�WXOHPXVHG

$UYXWLWH� HOHNWURRQLND� MD RSWLNDVHDGPHWH WRRWPLVHV RQ SHDPLVHG ULQJPDMDQGXVOLNXG EDUMllULG

lULPXGHOL LQQRYDWVLRRQL SXKXO NRKDQGDWDYXV� SULRULWHHWLGH DVHWXV PXMDO MD YDMDOLNH WHDGPLVWH

SXXGXPLQH� 0DLQLWL� HW HL NDVXWDWD OlKLSLLUNRQQD WDUELMDLG� VHVW WRRWMDG HL DVX VHOOHV HJD ND

OlKLSLLUNRQQDV� WDUQHDKHO RQ NHHUXOLQH� HOHNWURRQLNDNRPSRQHQWH WRRGHWDNVH NRJX PDDLOPDV MD

P}QHG NRPSRQHQGLG RQ VDDGDYDO YDLG 86$ WDUQLMDWHOW� 3}KMXV� PLNV HL WDJDWD RPD S}KLWRRGHWHV

WRRUPDWHUMDOH� RQ VHOOHV� HW LVH HL WRRGHWD� VDDGDROHY WHKQRORRJLD HL Y}LPDOGD WRRUPDWHUMDOH YlOWLGD

HJD DVHQGDGD QLQJ HOHNWURRQLNDNRPSRQHQWLGH SXKXO RQ DLQXOW WHDWXG OLLNL WRRUPDWHUMDOL� PLGD

�OGVH VDDNV DVHQGDGD� 3}KMXV� PLNV HL NDVXWDWD QXWLNDLG MllWPHNlLWOXVH ODKHQGXVL� RQ VHOOHV� HW

MllWPHWH NRJXV RQ YlJD YlLNH� MllWPHLG HL WHNL QLQJ� HW WRRWHG� NRRVWDPLVH MD WHVWSURJUDPPLG

DUHQGDWDNVH�WHLVWHV�ULLNLGHV��PLWWH�(HVWLV�

$UYXWLWH� HOHNWURRQLND� MD RSWLNDVHDGPHWH WRRWPLVHV RQ SHDPLVHG ULQJPDMDQGXVOLNXG EDUMllULG

VRWVLDDOVH LQQRYDWVLRRQL SXKXO DVMDNRKDVXVH SXXGXPLQH� SULRULWHHWLGH DVHWXV PXMDO MD YDMDOLNH

WHDGPLVWH SXXGXPLQH� 6HOJLWDWL� HW VHNXQGDDUVHWH PDWHUMDOLGH NYDOLWHHGL SDUDQGDPLVHNV HL WHKWD

NRRVW||G WHDGXV� MD DUHQGXVRUJDQLVDWVLRRQLGHJD �QW �OLNRROLGHJD�� VHVW WRRWPLV� MD MllWPHPDKXG

RQ YlJD YlLNHVHG� PLVW}WWX WHJHOHE VHOOHJD KRRSLV SDUWQHU QLQJ VHH HL ROH HWWHY}WWH MDRNV ROXOLQH�

6HOJLWDWL� HW NRRVW||G WHDGXV� MD DUHQGXVRUJDQLVDWVLRRQLGHJD �QW �OLNRROLG�� HW VDDGD URKNHP
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WHDYHW NOLHQWLGH HHOLVWXVWH NRKWD WRRGHWHV ROHYDWH PDWHUMDOLGH RVDV �QW �OLNRROLGH ODERULG 7DOOLQQDV

MD 7DUWXV XXWH PDWHUMDOLGH YlOMDW||WDPLVHNV� HL WHKWD� VHVW HWWHY}WWH SXKXO RQ WHJX

DOOKDQNHHWWHY}WWHJD MD WRRGHWDNVH VHGD� PLGD NOLHQW RQ WlSVXVWDQXG QLQJ NOLHQGL MDRNV HL ROH

PDWHUMDOLGH�YDOLN�ROXOLQH�

$UYXWLWH� HOHNWURRQLND� MD RSWLNDVHDGPHWH WRRWPLVHV RQ SHDPLVHG ULQJPDMDQGXVOLNXG EDUMllULG

WHKQRORRJLOLVH LQQRYDWVLRRQL SXKXO DVMDROXG� HW VSHWVLDDOVH�VSHWVLLILOLVH WHKQRORRJLD NDVXWDPLQH HL

ROH HWWHY}WHWH MDRNV NRKDQGDWDY� VHVW VHOOLVWH WHKQRORRJLDWH NRKWD SXXGXYDG YDMDOLNXG WHDGPLVHG

MD VHH HL ROH QHQGH MDRNV SULRULWHHW� 6HNXQGDDUVHWH PDWHUMDOLGH �QW PHWDOOH VLVDOGDYDWH

DUYXWLNRPSRQHQWLGH� HHOW||WOHPLVHNV HL NDVXWDWD VSHWVLDDOVHW WHKQRORRJLDW� VHVW HWWHY}WH WHOOLE

O}SS�SURGXNWL DOOW||Y}WMDOW MD HL VDD LVH NRQNUHHWVHLG WHKQRORRJLDW NDVXWDGD� WRRWPLVHJD WHJHOHE

WRRWPLVSDUWQHU QLQJ NOLHQW HL ROH Q}XV VHOOH HHVW PDNVPD� 6HOJLWDWL� HW VSHWVLLILOLVL WHKQRORRJLDLG�

HW SDUDQGDGD WRRWPLVMllNLGH WDDVLQWHJUHHULPLVW WRRWPLVSURWVHVVL� HL NDVXWDWD� VHVW VHOOHNV HL ROH

Y}LPDOXVL� HWWHY}WWHV HL WHNL WRRWPLVMllNH NXQD O}SS�SURGXNW YDOPLV ��� XODWXVHV DOOW||Y}WMD

MXXUHV� VHOOHJD WHJHOHE SDUWQHU� YlOLVRPDQLN HL ORR W||NRKWL� HW WHJHOHGD VHOOLVWH DVMDGHJD QLQJ

NOLHQW HL ROH Q}XV VHOOH HHVW PDNVPD� (WWHY}WWHVLVHVW WHDGXV� MD DUHQGXVWHJHYXVW HL YLLGD NDVXWDWXG

PDWHUMDOLGH WRRWPLVSURWVHVVL UHLQWHJUHHULPLVHNV OlEL� VHVW O}SS�SURGXNW YDOPLE DOOW||Y}WX NRUUDV

WHLVHV HWWHY}WWHV� HWWHY}WH RQ OLLJD YlLNH� VHOOHJD WHJHOHE SDUWQHU� YlOLVRPDQLN HL ORR VHOOLVHLG

W||NRKWL�QLQJ�NOLHQW�HL�PDNVD�VHOOH�HHVW�

$UYXWLWH� HOHNWURRQLND� MD RSWLNDVHDGPHWH WRRWPLVHV RQ SHDPLVHG ULQJPDMDQGXVOLNXG EDUMllULG

SROLLWLNDWHJXULWH SXKXO DVMDNRKDVXVH SXXGXPLQH� SULRULWHHWLGH DVHWXV PXMDO MD WHDGPLVWH

SXXGXPLQH� /LVDNV PDLQLWL� HW S}KMXV PLNV HL NDVXWDWD YDVWDYDOW ,62�OH VHUWLILWVHHULWXG Y}L

V�VLQLNXWXQQLVWXVHJD �,6&&� PDWHUMDOH� HL MlUJLWD PDWHUMDOLVWDQGDUGHLG QDJX ,((( MD HL UDNHQGDWD

YDEDWDKWOLNNH |NRPlUJLVHLG �QW (3($7� (.2HQHUJ\� (8 (FRODEHO�� RQ VHH� HW WDUQHOHSLQJXG

V}OPLWDNVH�YlOLVPDDO�

$UYXWLWH� HOHNWURRQLND� MD RSWLNDVHDGPHWH WRRWPLVHV RQ SHDPLVHG ULQJPDMDQGXVOLNXG EDUMllULG

KDULGXVOLNH MD NlLWXPXVOLNH WHJXULWH SXKXO DVMDROXG� HW SXXGXE DVMDNRKDVXV� SULRULWHHGLG DVHWXYDG

PXMDO MD HW SXXGXYDG YDMDOLNXG WHDGPLVHG� 3}KMXV� PLNV HL W}VWHWD NOLHQWLGH WHDGOLNNXVW WRRGHWHV

VLVDOGXYDWH PDWHUMDOLGH P}MXVW NHVNNRQQDOH� RQ VHOOHV� HW HL WHJHOHWD P��JLJD� 3}KMXV� PLNV HL

NRROLWDWD W||WDMDLG UHVVXUVVLGH UDLVNDPLVH NHVNNRQQDP}MXGH WHHPDO� RQ VHH� HW W||WDMDLG RQ
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HWWHY}WWHV YlJD YlKH MD VHOOHNV HL QlKWD YDMDGXVW� 3}KMXV� PLNV HL NRROLWDWD WDUQLMDLG UHVVXUVVLGH

UDLVNDPLVH NHVNNRQQDP}MXGH WHHPDO� RQ VHH� HW WDUQHOHSLQJXLG HL V}OPLWD (HVWLV� 3}KMXV� PLV HL

WHKWD NRRVW||G W||VWXVOLLWXGH Y}L 07hGHJD� HW �OHWDGD WHKQLOLVHG WDNLVWXVHG VHNXQGDDUPDWHUMDOLGH

NDVXWDPLVHO� RQ VHH� HW HWWHY}WWHO HL ROH }LJXVW WHJHOHGD P��JLJD MD VHH HL ROH HWWHY}WWH SlGHYXVHV�

3}KMXV� PLNV HL SDOXWD WDUQLMDWHO DQGD WHDYHW PDWHUMDOLGH NHVNNRQQDMDODMlOMH NRKWD� RQ VHOOHV� HW

WDUQHOHSLQJXLG HL V}OPLWD (HVWLV MD VHOOHV� HW NRPSRQHQWLGH DQGPHOHKHG RQ NlWWHVDDGDYDG

YHHELOHKHO��NXLG�HL�VLVDOGD�SDUDNX�WLKWLOXJX�NHVNNRQQDDVSHNWH�

.HPLNDDOLGH MD NHHPLDWRRGHWH WRRWPLVHV RQ SHDPLVHG ULQJPDMDQGXVOLNXG EDUMllULG lULPXGHOL

LQQRYDWVLRRQL SXKXO YDMDOLNH WHDGPLVWH SXXGXPLQH� UDKDOLVH Y}LPHNXVH SXXGXPLQH MD

DVMDNRKDVXVH SXXGXPLQH� 0DLQLWL� HW VLVHQGPDWHUMDOH HL DVHQGDWD� VHVW S}KLPDWHUMDOLG RQ

IRVVLLOVHG MD SXXGXE DOWHUQDWLLY WDUQLMDWH SXXGXPLVH W}WWX� 0DLQLWL� HW OlKLSLLUNRQQD

VLVHQGPDWHUMDOH HL NDVXWDWD� VHVW VLLQ SLLUNRQQDV SXXGXE YDMDOLN WRRUDLQH MD VRELY WDUQLMD� 6DPDG

EDUMllULG HVLQHYDG ND OlKLSLLUNRQQDVW SlULW VLVHQGPDWHUMDOLGH NDVXWDPLVH SXKXO� -llWPHLG HL

NDVXWDWD HJD MD W||GHOGD �PEHU� VHVW MllWPHLG HL WHNL� MllWPHLG WHNLE YlJD YlKH Y}L MllWPHLG HL VDD

DQWXG YDOGNRQQDV NDVXWDGD� 6DPDG EDUMllULG HVLQHYDG ND MllWPHWH �PEHUW||WOHPLVH SXKXO �QW

WDDVWDGHV NHPLNDDOLGH DOJVHG RPDGXVHG MD NDVXWDGHV QHLG XXHVWL WRRWPLVHV�� 7DDVWXYHQHUJLD

NDVXWDPLVW RPD WRRWPLVSURWVHVVLGHV HL VXXUHQGDWD� VHVW MllWPHWH NRJXV RQ YlJD YlLNH MD SROH

RWVWDUEHNDV LQYHVWHHULGD �PEHUW||WOXVHVVH� VHVW VHOOH DVHPHO WHJHOHWDNVH HQHUJLDNDVXWXVH SLGHYD

RSWLPHHULPLVH VXXQDV� HQHUJLDWDUYH RQ YlJD YlLNH QLQJ DOOUHWQLNXQD SROH VHOOLQH WHJHYXV

Y}LPDOLN�

.HPLNDDOLGH MD NHHPLDWRRGHWH WRRWPLVHV RQ SHDPLVHG ULQJPDMDQGXVOLNXG EDUMllULG

WHKQRORRJLOLVH LQQRYDWVLRRQL SXKXO DVMDNRKDVXVH SXXGXPLQH� YDMDOLNH WHDGPLVWH SXXGXPLQH QLQJ

PXXG S}KMXVHG� PLOOH DOO P}HOGL� HW MllWPHLG OLKWVDOW HL WHNL� 6DPD S}KMXV RQ ND VSHWVLLILOLVWH

WHKQRORRJLDWH�NDVXWDPLVH�SXKXO��YlKHQGDPDNV�&2���12[�MD�62��KXOND�

.HPLNDDOLGH MD NHHPLDWRRGHWH WRRWPLVHV RQ SHDPLVHG ULQJPDMDQGXVOLNXG EDUMllULG VRWVLDDOVH

LQQRYDWVLRRQL SXKXO DVMDNRKDVXVH SXXGXPLQH� SULRULWHHWLGH DVHWXV PXMDO MD WHDGPLVWH SXXGXPLQH�

8XWH PDWHUMDOLGH MD WHKQRORRJLDWH WHVWLPLVHNV MD DQDO��VLPLVHNV HL WHKWD NRRVW||G WHDGXV� MD

DUHQGXVDVXWXVWHJD� VHVW QHQGHJD RQ UDVNH NRRVW||G WHKD QLQJ QDG HL ROH YDOPLV NRRVW||G WHJHPD�

.RRVW||G WHDGXV� MD DUHQGXVDVXWXVWHJD �QW �OLNRROLGHJD�� HW VDDGD URKNHP WHDYHW NOLHQWLGH

��



HHOLVWXVWH NRKWD PHLH WRRGHWHV ROHYDWH PDWHUMDOLGH RVDV� HL WHKWD� VHVW NDVXWDWDNVH

NRRVW||SDUWQHULWH DEL� �OLNRRO HL WHD HWWHY}WWH NOLHQWLGH HHOLVWXVL QLQJ NRRVW||G HL SHHWD

YDMDOLNXNV� .RRVW||G SDUWQHULWHJD� WRRWPDNV NHVNNRQQDV}EUDOLNXPDLG WRRWHLG� HL WHKWD� VHVW

PDWHUMDOLG RQ MXED QLLJL NHVNNRQQDV}EUDOLNXG� .RRVW||G SDUWQHULWHJD ÄMllWPHG UHVVXUVLNV´

DOJDWXVWHV�HL�WHKWD��VHVW�MllWPHG�RQ�����XODWXVHV�SDNHQGLG�MD�NRRVW||�RQ�DOOHV�DUHQJXIDDVLV�

.HPLNDDOLGH MD NHHPLDWRRGHWH WRRWPLVHV RQ SHDPLVHG EDUMllULG SROLLWLNDWHJXULWH SXKXO

DVMDNRKDVXVH SXXGXPLQH� UDKDOLVH Y}LPHNXVH SXXGXPLQH QLQJ WHDGPLVWH SXXGXPLQH� 0XXGH

S}KMXVWH VHDV WRRGL YlOMD� HW YDVWDYDOW ,62�OH VHUWLILWVHHULWXG Y}L V�VLQLNXWXQQLVWXVHJD �,6&&�

VLVHQGPDWHUMDOH HL NDVXWDWD� VHVW HWWHY}WWH RQ YlLNH QLQJ V}OWXWDNVH NROPDQGDWH ULLNLGH WDUQLMDWHVW�

NHOOHOW HL VDD ,62 VHUWLILNDDGL ROHPDVROX Q}XGD� gHOGL� HW HULDODOLLWXGH �QW� (HVWL .HHPLDW||VWXVH

/LLW� NRROLWXV� MD LQIRYDKHWXV WHJHYXVWHV� PLV SXXGXWDYDG NHPLNDDOLGH RKXWXVW� NHPLNDDOLGH

WUDQVSRUWL� W||RKXWXVW MD WHUYLVKRLGX� NHVNNRQQDNDLWVHW MQH� HL RVDOHWD� VHVW VHOOH WHHPDJD HL ROH

ROQXG�DHJD�WHJHOHGD�

.HPLNDDOLGH MD NHHPLDWRRGHWH WRRWPLVHV RQ SHDPLVHG EDUMllULG KDULGXVOLNXG MD NlLWXPXVOLNXG

WHJXULG DVMDNRKDVXVH SXXGXPLQH� WHDGPLVWH SXXGXPLQH MD SULRULWHHWLGH DVHWXV PXMDO� 0XXG

S}KMXVHG� PLNV HL NRROLWDWD WDUQLMDLG UHVVXUVVLGH YDVWXWXVWXQGOLNX NDVXWDPLVH MD

NHVNNRQQDP}MXGH�WHHPDO��RQ�VHOOHV��HW�WDUQLMDWH�RWVLQJXG�RQ�DOOHV�NlLPDV�

0HWDOOWRRGHWH WRRWPLVHV RQ SHDPLVHG EDUMllULG lULLQQRYDWVLRRQL SXKXO DVMDNRKDVXVH SXXGXPLQH�

SULRULWHHWLGH DVHWXV PXMDO MD YDMDOLNH WHDGPLVWH SXXGXPLQH� 0XXG S}KMXVHG� PLNV HL NDVXWDWD

OlKLSLLUNRQQD �QW %DOWL PHUH UHJLRRQL� WDUQLMDLG� RQ VHOOHV� HW %DOWL UHJLRRQLV HL YDOPLVWDWD WHUDVW�

WHJXWVHWDNVH DOOKDQNH NRUUDV QLQJ DUYHVWDWDNVH WHOOLMD Q}XGPLVWHJD� /lKLSLLUNRQQD PDWHUMDOH HL

NDVXWDWD� VHVW VHOOLVHLG PDWHUMDOH OlKLSLLUNRQQDV HL WRRGHWD� QHG HL ROH VRELOLNXG Y}L HL YDVWD WHOOLMD

Q}XGPLVWHOH� 3}KLWRRGHWHV WRRUPDWHUMDOLGH �QW KDUXOGDVWH PXOGPHWDOOLGH� DVHQGDWDYXVW HL WDJDWD�

VHVW WRRGHWDNVH YDVWDYDOW NOLHQGL VRRYLGHOH MD Q}XGPLVWHOH� PXOGPHWDOOH HL WDKHWD NDVXWDWD QLQJ

SUDHJXVHLG PDWHUMDOH HL ROH Y}LPDOLN DVHQGDGD� 1XWLNDLG MllWPHNlLWOXVH ODKHQGXVL HL NDVXWDWD�

VHVW HWWHY}WH RQ OLLJD YlLNH� VHOOHNV HL QlKWD YDMDGXVW� MllWPHLG HL WHNL� SXXGXE UHVVXUVV QLQJ

VHOOLVH VHDGPH YlOMDW||WDPLVW HL UDKDVWDWD� 6LVHQGL RSWLPHHULPLVW MD�Y}L MllWPHWH YlKHQGDPLVW� HW

YlKHQGDGD PDWHUMDOL Q}XGOXVW HL UDNHQGDWD� VHVW MllWPHLG WHNLE YlJD YlKH� 7||VWXVOLNNX

V�PELRRVL �VW ORNDDOVHW NRRVW||G� RVWHV MD P��HV WHLVWH HWWHY}WHWH MllNWRRWHLG �QW WRRWPLVMllJLG�
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NDWWHSXOEHU MD ODKXVWLG� HL UDNHQGDWD� VHVW RVWHWDNVH VRRGVD KLQQDJD ODRMllNH� YDMDOLNNH PDWHUMDOH

HL SDNXWD MllNLGHQD P��JLNV� N}UJH NYDOLWHHGLJD WRRGHWHOH HL VREL MllJLG QLQJ MllNLGH NRUGD

WHJHPLQH RQ NDOOLP NXL XXV PDWHUMDO� bULPXGHO HL K}OPD WRRGHWH YDVWXSLGDYXVH DVSHNWL� VHVW

NOLHQW�YDOLE�LVH�VRELYD�PDWHUMDOL��ROODNVH�DOOKDQNLMDG�QLQJ�WDUELMDOH�PXXWXNV�KLQG�OLLJD�NDOOLNV�

0HWDOOWRRGHWH WRRWPLVHV RQ SHDPLVHG EDUMllULG WHKQRORRJLOLVH LQQRYDWVLRRQL SXKXO

NRKDQGDWDYXVH SXXGXPLQH� WHDGPLVWH SXXGXPLQH MD SULRULWHHWLGH DVHWXV PXMDO� 0XXGH S}KMXVHG�

PLNV HL NDVXWDWD VHNXQGDDUVHWH PDWHUMDOLGH HHOW||WOHPLVHNV VSHWVLDDOVHW WHKQRORRJLDW� WRRGL YlOMD

YDMDOLNXG VHDGPHWH QLQJ YDMDGXVH SXXGXPLQH� 6SHWVLLILOLVL WHKQRORRJLDLG� HW SDUDQGDGD

WRRWPLVMllNLGH WDDVLQWHJUHHULPLVW WRRWPLVSURWVHVVL HL NDVXWDWD� VHVW YDMDOLNXG VHDGPHG SXXGXYDG�

MllJLG�P��DNVH�PDKD�QLQJ�MllNH�HL�WHNL�

0HWDOOWRRGHWH WRRWPLVHV RQ SHDPLVHG EDUMllULG VRWVLDDOVH LQQRYDWVLRRQL SXKXO DVMDNRKDVXVH

SXXGXPLQH� SULRULWHHWLGH SXXGXPLQH MD WHDGPLVWH SXXGXPLQH� 6HNXQGDDUVHWH PDWHUMDOLGH

NYDOLWHHGL SDUDQGDPLVHNV NRRVW||G WHDGXV� MD DUHQGXVRUJDQLVDWVLRRQLGHJD �QW �OLNRROLGHJD� HL

WHKWD��VHVW�VHOOHNV�SXXGXE�YDMDGXV�

0HWDOOWRRGHWH WRRWPLVHV RQ SHDPLVHG EDUMllULG SROLLWLNDWHJXULWH SXKXO DVMDROXG� HW SXXGXYDG

YDMDOLNXG WHDGPLVHG� SXXGXE DVMDNRKDVXV MD SXXGXE SULRULWHHWVXV� 0XXGH S}KMXVWH KXOJDV WRRGL

YlOMD� HW YlLNHVH HWWHY}WWH SXKXO ROHNV OLLJD VXXU NRRUPXV UDNHQGDGD NHVNNRQQDMXKWLPLVH W||ULLVWX

QLQJ YDEDWDKWOLNH |NRPlUJLVWH SXKXO QlKDNVH SRWHQWVLDDOL� NXLG QHQGH UDNHQGDPLVHQL SROH YHHO

M}XWXG�

0HWDOOWRRGHWH WRRWPLVHV RQ SHDPLVHG EDUMllULG KDULGXVOLNH MD NlLWXPXVOLNH WHJXULWH SXKXO

DVMDROXG� HW SULRULWHHGLG DVHWXYDG PXMDO� DVMDNRKDVXV SXXGXE MD SXXGXYDG ND YDMDOLNXG

WHDGPLVHG� .OLHQWLGH WHDGOLNNXVW WRRGHWHV VLVDOGXYDWH PDWHUMDOLGH P}MXVW NHVNNRQQDOH HL W}VWHWD�

VHVW NDVXWDWDNVH VLVVHRVWHWXG PDWHUMDOH QLQJ NOLHQWLGH WHDYLWDPLQH VHOOHVW� HW HWWHY}WWHO RQ YlJD

N}UJH |NRORRJLOLQH MDODMlOJ� ROHNV HWWHY}WWH PDLQHOH KDOE� 7DUQLMDLG UHVVXUVVLGH UDLVNDPLVH

NHVNNRQQDP}MXGH WHHPDO HL NRROLWDWD� VHVW WDUQLMDG SHDNVLG VHOOHVW LVH WHDGOLNXG WHDGPD�

.RRVW||G W||VWXVOLLWXGH Y}L 07hGHJD� HW �OHWDGD WHKQLOLVHG WDNLVWXVHG VHNXQGDDUPDWHUMDOLGH

NDVXWDPLVHO� HL WHKWD� VHVW 07h�GHO MD HULDODOLLWXGHO HL ROH SLLVDYDW NRPSHWHQWVL QLQJ NRRVW||NV HL

��



QlKWD YDMDGXVW� 7DUQLMDWHO HL SDOXWD DQGD WHDYHW PDWHUMDOLGH NHVNNRQQDMDODMlOMH NRKWD� VHVW WDUQLMDG

HL�ROH�VHOOH�NRKWD�QlLGDQXG��OHV�LQLWVLDWLLYL�QLQJ�WDROLVW�LQIRW�HL�ROH�VDDGD�

(OHNWULVHDGPHWH WRRWPLVHV RQ SHDPLVHG ULQJPDMDQGXVOLNXG EDUMllULG lULPXGHOL LQQRYDWVLRRQL

SXKXO Y}LPDOLNH NRRVW||SDUWQHULWH SXXGXPLQH� YDMDOLNH WHDGPLVWH SXXGXPLQH MD SULRULWHHWVXVH

DVHWXV PXMDO� %DOWL PHUH UHJLRRQLV HL WRRGHWD HOHNWURRQLNDNRPSRQHQWH MD QHLG SROH ND Y}LPDOLN

WHLVWH PDWHUMDOLGHJD DVHQGDGD� PLVW}WWX HL ROH Y}LPDOLN NDVXWDGD OlKLSLLUNRQQD WRRUDLQHW Y}L

WDUQLMDG� 6HDGPHWH SXKXO NDVXWDWDNVH MXED NYDOLWHHWVHLG PDWHUMDOH QLQJ QHQGH DVHQGDPLQH Y}LE

S}KMXVWDGD VHDGPHWH HOXHD ROXOLVW YlKHQHPLVW� PLV RPDNRUGD VXXUHQGDE XWLOLVHHULPLVW YDMDYDWH

NRPSRQHQWLGH KXOND� 6DPXWL VLVDOGDE P��GDY WHKQRORRJLD HQGDV MXED PDWHUMDOLGH NRNNXKRLGX MD

NXOXPDWHUMDOLGH�RSWLPDDOVHW�NDVXWDPLVW��VHVW��KHO�KHWNHO�WXOHE�WRRWH�RPDKLQQD�SLLU�HWWH�

(OHNWULVHDGPHWH WRRWPLVHV RQ SHDPLVHG ULQJPDMDQGXVOLNXG EDUMllULG VRWVLDDOVH LQQRYDWVLRRQL

SXKXO DVMDNRKDVXVH SXXGXPLQH� SULRULWHHWVXVH DVHWXV PXMDO MD YDMDOLNH WHDGPLVWH SXXGXPLQH�

.RRVW|| WHJHPLVW WHDGXV� MD DUHQGXVRUJDQLVDWVLRRQLGHJD� WHDEH VDDPLVHNV NOLHQWLGH HHOLVWXVWH

NRKWD� HL UDNHQGDWD� VHVW VHGD WHKDNVH SHDNRQWRUL ODERULWHV QLQJ LQIRW VDDGDNVH NOLHQWLGHJD RWVH

VXKHOGHV�

3HDPLVHG WHKQRORRJLOLVH LQQRYDWVLRRQL EDUMllULG HOHNWULVHDGPHWH WRRWPLVHV RQ DVMDROXG� HW

VSHWVLDDOVH�VSHWVLLILOLVH WHKQRORRJLD NDVXWDPLQH HL ROH HWWHY}WHWH MDRNV NRKDQGDWDY� VHOOLVWH

WHKQRORRJLDWH NRKWD SXXGXYDG YDMDOLNXG WHDGPLVHG MD VHH HL ROH SULRULWHHW� 6HNXQGDDUVHWH

PDWHUMDOLGH HHOW||WOHPLVHNV HL NDVXWDWD VSHWVLDDOVHW WHKQRORRJLDW� VHVW WHOOLWDNVH HHOW||GHOGXG

WRRWHLG� NDVXWDWDNVH WHOOLMD PDWHUMDOH� DUYDWDNVH� HW SUDHJX NDVXWDWDY V�VWHHP RQ SLLVDY QLQJ

PDWHUMDOH HL W||GHOGDJL YDLG WHJHOHWDNVH DLQXOW NRRVWDPLVHJD� 6SHWVLLILOLVL WHKQRORRJLDLG HL

UDNHQGDWD� VHVW NDVXWDWDNVH WHOOLMD PDWHUMDOH QLQJ VHOOLQH ODKHQGXV RQ DOOHV DUHQGDPLVMlUJXV� NXLG

UDNHQGDWDYXV�RQ�YHHO�VHOJXPLVHO�

(OHNWULVHDGPHWH WRRWPLVHV RQ SHDPLVHG ULQJPDMDQGXVOLNXG EDUMllULG SROLLWLNDWHJXULWH SXKXO

DVMDROXG� HW VHH HL ROH HWWHY}WHWH MDRNV DVMDNRKDQH� SXXGXYDG YDMDOLNXG WHDGPLVHG QLQJ VHH HL ROH

SULRULWHHW� 7RRWHGLVDLQLV HL UDNHQGDWD OLVDNV VHDGXVHJD HWWHQlKWXOH YHHO ODLHQGDWXG

WRRWMDYDVWXWXVWDVX PRGXODWVLRRQL MD WRRWHSURWVHVVLV YDEDWDKWOLNNH |NRPlUJLVHLG� VHVW WRRWH GLVDLQL

HL�WHKWD�

��



(OHNWULVHDGPHWH WRRWPLVHV RQ SHDPLVHG ULQJPDMDQGXVOLNXG EDUMllULG KDULGXVOLNH� MD NlLWXPXVOLNH

WHJXULWH�SXKXO�DVMDROXG�DVMDNRKDVXVH��SULRULWHHWLGH�MD�YDMDOLNH�WHDGPLVWH�SXXGXPLQH�

�����)RRNXVJUXSL�LQWHUYMXXGH�WlLHQGDYD�DQDO��VL�WXOHPXVHG

7DO7HFK SRROW OlEL YLLGXG IRRNXVJUXSL LQWHUYMXXGH WlLHQGDYD DQDO��VL WXOHPXVHQD NRJXWL

WlLHQGDYDW�LQIRW�PDWHUMDOLGH�IDDVL�EDUMllULGH�MD�HWWHSDQHNXWH�NRKWD�

$UYXWLWH� HOHNWURRQLND� MD RSWLNDVHDGPHWH WRRWPLVVHNWRUL SXKXO RQ PDWHUMDOLGH IDDVLV KDNDWXG

P}WOHPD� NXLGDV PDWHUMDOH XXHVWL ULQJOXVHVVH Y}WWD� NXQD HOHNWURRQLOLVWH NRPSRQHQWLGH

NlWWHVDDGDYXV RQ YlJD PDGDO� hKHNV YDULDQGLNV ROHNV PDWHUMDOLGH WDJDVLNXWVXPLQH� NXLG YlOMXQG

PLWWH WDDVNDVXWDWDYD PDWHUMDOL SXKXO SXXGXE� 6HOOHV N�VLPXVHV RRGDWDNVH ULLJL SDQXVW� HW

HHVWLVLVHVHLG DOJDWXVL WHKD MD VDPXWL UDKDVWDGD ND HULQHYDLG VHUWLILNDDWH� /LVDNV WXOHNV PDWHUMDOLGH

HIHNWLLYVHOH NDVXWDPLVHOH P}HOGD MXED WRRWHGLVDLQL IDDVLV� 9DKHW ULQJPDMDQGXVOLNX SUDNWLNDWH

MXXUXWDPLVH RVDV QlKDNVH QLL (XURRSD NXL ND PDDLOPD ULLNLGH VHDV� 6HH WHNLWDE RVDGHO MXKWXGHO

ROXNRUUD� NXV NRPSRQHQWH WXOHE WDUQLGD QW +LLQDVW� NXLG VHDO HL S||UDWD URKHOLVHOH P}WOHPLVHOH

YHHO WlKHOHSDQX� (WWHY}WOXV RQ Y}WPDV DLQD HQDP ORNDDOVHW MD VHHW}WWX ND URKHOLVW VXXQGD� NXLG

YHHO RQ SLNN WHH PLQQD� 6DPXWL W}GHWDNVH� HW NOLHQGLG RQ KDNDQXG DYDOGDPD WXJHYDPDW VXUYHW

ULQJPDMDQGXVOLNH S}KLP}WHWH UDNHQGDPLVHNV� PLGD HWWHY}WWHG VDDYDG HQGD MDRNV WXUXQGXVOLNXV

DVSHNWLV�lUD�NDVXWDGD�

.HPLNDDOLGH MD NHHPLDWRRGHWH VHNWRULV SHHWDNVH SHDPLVHNV EDUMllULNV E�URNUDDWOLNH WDNLVWXVL�

6HOOH DOO P}HOGL� HW VHUWLILNDDWLGH RPDPLQH RQ �OLPDOW ROXOLQH� HW W}HVWDGD RPD WHJHYXVH

NHVNNRQQDV}EUDOLNNXV� NXLG VDPDO DMDO RQ VHUWLILWVHHULPLQH YlLNVHPDWH HWWHY}WHWH MDRNV YlJD

NXOXNDV� 2RGDWDNVH ULLNOLNX DEL VHUWLILNDDWLGH VDDPLVHO� VHVW VHH QlLWDE WRRWH NYDOLWHHWL MD WHNLWDE

ND SLQQD� PLOOH S}KMDO EUlQGH KlVWL WXUXQGDGD� .XL VHGD HL VXXGHWD WHKD� Y}LE WHNNLGD RKW� HW (HVWL

HWWHY}WWHG MllYDGNL YDLG DOOKDQNHLG WHJHPD HJD VXXGD NRQNXUHHULGD YlOLVWXUJXGHO� 2OXOLQH DVSHNW

RQ ND SDNHQGLG YLLVLG� NXLGDV WHKD SDNHQGLG ULQJPDMDQGXVH S}KLP}WHWHOH YDVWDYDNV� .DVXWDWDNVH

�KD URKNHP YlOLVHLG SDUWQHUHLG QW ]HUR ZDVWH SRRGH� NXV NOLHQGLG VDDYDG MXED ROHPDVROHYDLG

SDNHQGHLG WRRGHWHJD WlLWD� 6LLQNRKDO PlQJLE VXXUW UROOL WDUELMD KDUMXPXVH PXXWPLQH� +HWNHO RQ

��



WUHQG VXXQDO� NXV WDUELMDQD WDKHWDNVH ROOD ÄSXKWDP´ MD ÄURKHOLVHP´� NXLG RVWXNRUYLV RWVXVWDWDNVH

WLKWLSHDOH VLLVNL YHHO KLQQD MlUJL� (W ROXNRUGD PXXWD� SHDNVLG ND HWWHY}WWHG RPD NOLHQWH MD

SDUWQHUHLG�KDULPD�MlWNXVXXWOLNNXVH�WHHPDGHO�QLQJ�VDPDDHJVHOW�WHJHPD�SDUWQHULWHJD�NRRVW||G�

(OHNWULVHDGPHWH VHNWRULV RQ N}LN WRRWH Y}L WHHQXVH HOXWV�NOL HWDSLG llUPLVHOW ROXOLVHG� VHVW WRRGH

SHDE YDVWDPD NOLHQGL RRWXVWHOH MD ROHPD VDPDDHJVHOW HQHUJLDW}KXV� $OOKDQNH YDDWHYLQNOLVW

Y}HWXQD� RQ UDVNH �KHVNL IDDVLV LQQRYDWLLYQH ROOD� VHVW WRLPLWDNVH YDVWDYDOW NOLHQGL VRRYLGHOH� ND

PDWHUMDOLGH NDVXWXVH SXKXO� 7XJHYDPDW VXUYHW VHNWRULOH RRGDWDNVH SROLLWLOLVWHOW PHHWPHWHOW� VHVW

PXLGX MllE NOLHQW HQGLVHOW KLQQDVW OlKWXYDNV MD ROXOLVHG VXXUHPDG PXXWXVHG WDUELMDNlLWXPLVH

PXXWPLVHNV HL WRLPL� gNRGLVDLQL GLUHNWLLY VXXQDE W}KXVDPDWH lULPXGHOLWH VXXQDV� NXLG SDOMXGHOH

SLLUNRQGDGHOH�RQ�ROXOLQH�DLQXOW�RGDYXV�QLQJ�VHHW}WWX�SROH�VLLDQL�ULQJPDMDQGXVHJD�NDDVD�WXOGXG�

0HWDOOWRRGHWH WRRWPLVH SXKXO WHNLE PHWDOOLMllWPHLG� PLGD HL VDD (HVWLV WDDVNlLGHOGD QLQJ QHHG

WUDQVSRUGLWDNVH YlOLVPDDOH� 6HH RQ QLL PDMDQGXVOLNXOW NXL |NRORRJLOLVHOW SlULV NXOXNDV MD VXXU

SUREOHHP� 2RGDWDNVH ULLJL DEL� HW SUREOHHPLOH OHLGD ODKHQGXV� $LQD URKNHP N�VLWDNVH HWWHY}WHWHOW

W}HVWXVW WDDVNDVXWDWXG UHVVXUVVLGH NRKWD MD SRROGDWDNVH ULQJPDMDQGXVOLNNH PHHWPHLG� NXLG VHH

Y}LE�NOLHQGL�MDRNV�WlKHQGDGD�KLQQD�W}XVX�

�����/lELYLLGXG�HNVSHUWLQWHUYMXX�WXOHPXVHG

,QWHUYMXHHULWDYDWH KLQQDQJXO OlNVLG &RYLG��� W}WWX OlNVLG WDUQHDKHODG YlJD SLNDNV� PLV VXQGLV

WRRWPLVW (XURRSDVVH �PEHU NROLPD� 7||M}X P}LVWHV RQ (XURRSDV NLQGODVWL NDOOLP WRRWD� NXLG

VHOOH HHVW RQ MlOOHJL WDUQHDMDG O�KHPDG MD HIHNWLLYVHPDG QLQJ WUDQVSRUW RGDYDP� (ULQHYDG

W||VWXVHG NDVXWDYDG YlJD HULQHYDLG WRRUDLQHLG� PDWHUMDOH MD WDUQLMDLG� PLV WHRRULDV SHDNVLG DVXPD

HWWHY}WWHOH OlKHGDO� NXLG (HVWL SXKXO SROH N}LNL WRRUDLQHLG OlKLSLLUNRQGDGHV VDDGDYDO MD QHLG WXOHE

SDUDWDPDWXOW NDXJHPDOW WUDQVSRUWLGD� /lKHGDO Y}LE ROOD N�OO WDUQLMD� NXLG WDUQLMD WHOOLE WRRUDLQH

LNND�NDXJHOW��PLV�O}SSNRNNXY}WWHV�WHHE�|NRORRJLOLVW�MDODMlOJH�YDDGHOGHV�VDPD�YlOMD�

/LVDNV Y}LE LQWHUYMXHHULWDYDWH DUYDPXVHO QlLGD NRPSRVLLWPDWHUMDOLGHVW WRRWPLQH HVLDOJX P}LVWOLN�

NXLG DUYHVVH WXOHNV Y}WWD DVMDROX� HW SHDOH WRRWH HOXHD O}SSX SROH NRPSRVLLWPDWHUMDOLJD PLGDJL

SLKWD KDNDWD� VHVW QHLG RQ NHHUXOLQH �NVWHLVHVW HUDOGDGD� 3HDOH HOXHD O}SSX PXXWXE WRRGH VLVXOLVHOW

��



SUDKLNV MD MllE NHVNNRQGD VDDVWDPD� 7XOHNV OHLGD ELODQVV MD WDVDNDDO VHOOH YDKHO� PLOODO PH

NDVXWDPH ULQJPDMDQGXVW RWVWDUEHNDOW MD PLOODO PLWWH� -XED GLVDLQL IDDVLV SHDNV YDDWDPD MD MlOJLPD�

HW PDWHUMDOLG ROHNVLG �NVWHLVHVW HUDOGDWDYDG MD QHLG ROHNV Y}LPDOLN XXHVWL NDVXWDGD� 0DWHUMDOLGH

NRNNXKRLG RQ VHH� NXL VDDE HULQHYDLG NRPSRQHQWH DVHQGDGD� PLWWH HL SHD WHUYHW WRRGHW WlLHOLNXOW

YlOMD�YDKHWDPD�±�VHDO�WXOHYDGNL�PlQJX�lULPXGHOLG�

,QWHUYMXHHULWDYDWH DUXVDDPD NRKDVHOW WHJHOHWDNVH (HVWLV YlJD SDOMX DOOKDQJHWHJD� PLOOH W}WWX RQ

VLLQVHWHO HWWHY}WHWHO YlJD YlLNH V}QD}LJXV NDDVD UllNLGD PDWHUMDOLGH NDVXWDPLVH Y}L

YlOMDYDKHWDPLVH RVDV� 7LKWLOXJX SXXGXE VHOOHNV WHOOLMD Y}L SHDNRQWRUL KXYL� (HVWLV DOOKDQJHWHJD

WHJXWVHYDWHO HWWHY}WHWHO SHD Y}LPDWX PDWHUMDOH NRUGXYNDVXWDPLVHNV WDJDVL NXWVXGD� VHVW SXXGXE

VLVHQG WRRWH HGDVLVH HOXWV�NOL NRKWD� 7RRGHWDNVH WHOOLPXVH SHDOH� PLV UDVNHQGDE ND DVMDROX

DUHQGDGD LQQRYDWVLRRQL PLVWDKHV IDDVLV� HW HWWHY}WH ROHNV ULQJPDMDQGXVOLNXOW HGXNDP�

.HHPLDW||VWXVHV RQ PDWHUMDOLGH NRKDSHDOW MlOOHJL YlJD NDUPLG Q}XGHG� 7LKWLOXJX OlKHE WRRGH

SHDOH NDVXWDPLVW YHHJD DOOD QLQJ PDWHUMDOH HL ROH Y}LPDOLN XXHVWL NlWWH VDDGD� 6HHJD MllE }KNX

N�VLPXV��NDV�SDNHQG�RQ�|NRORRJLOLQH�MD�NDV�VHGD�RQ�Y}LPDOLN�NRUGXYNDVXWDGD�

.XQD XXULQJX DOO ROLG YlLNH� MD NHVNPLVH VXXUXVHJD HWWHY}WWHG� VLLV HL WRKL LQWHUYMXHHULWDYDWH

DUYDPXVH NRKDVHOW XQXVWDGD� HW VHOOLVWH HWWHY}WHWH MDRNV RQ N}LNVXJX UHVVXUVLG QLLJL YlJD SLLUDWXG

QLQJ QHLO RQ WHLVWVXJXQH PHQWDOLWHHW NXL VXXUWHO HWWHY}WHWHO� 9lLNH� MD NHVNPLVH VXXUXVHJD

HWWHY}WWHG RQ RPD WRRWPLVHJD �OGMXKXO YlJD NRNNXKRLGOLNXG QLQJ UDNHQGDYDG ULQJPDMDQGXVW

QHQGH Y}LPHWHOH NRKDVHOW� 6HOOLVWH HWWHY}WHWH SXKXO HL DQQD WHJHYXVW PXXWD �PEHU WRRGH

WHHQXVHNV SULQWVLLEL MlUJL� VHVW QDG HL VXXGDNV VHOOHJD NDDVQHYDW HQDP RPD HWWHY}WWH VLVHVHOW

KDOODWD�

,QWHUYMXHHULWDYDWH KLQQDQJXO DLWDNV ULQJPDMDQGXVH �KLVNRQQDV ODLHPDOW OHYLPLVHOH NDDVD

ULQJPDMDQGXVH LGHRORRJLD WXWYXVWDPLQH LQLPHVWHOH V�QQLVW DODWHV MD VHOOH LGHRORRJLD MlUJL HODPLQH

YDUDMDVHVW HDVW SHDOH� 5LQJPDMDQGXVOLN P}WWHYLLV SHDNV ROHPD N}LJHSHDOW QRRUHPDWH S}OYNRQGDGH

SRROW�YDVWX�Y}HWXG�MD�DOOHV�VLLV��VDDE�VHH�V�JDYDPDOW��KLVNRQQDV�S}OYNRQGDGH�NDXSD�MXXUGXGD�

,QWHUYMXHHULWDYDWH VHLVXNRKDVW RQ HWWHY}WHWHO SUREOHHP NRNNX NRJXWXG PDWHUMDOLGH NlLWOHPLVHJD�

3}KMXV� PLNV PDWHUMDOH XXHVWL NRNNX HL NRJXWD� RQ WHKQRORRJLDWH MD WHDGPLVWH SXXGXPLQH

PDWHUMDOLGH XXHVWL NDVXWDPLVHNV� 1W WDDUD NRUMHJD NRJXWDNVH N�OO SODVWSXGHOLG NRNNX� NXLG SlUDVW

��



S}OHWDWDNVH QHHG OLKWVDOW lUD� 6HOOH DVHPHO Y}LNV }LJHOH SODVWLOH SDQQD SHDOH PlUJLVHG MD QHLG

XXHVWL W||GHOGD� NXLG VHOOHNV SXXGXE YDMDOLN WHKQRORRJLD� (W ROXNRUGD SDUDQGDGD� WXOHNV VDDGD

W||OH ULQJOXV� PLV WRHWDNV ULQJPDMDQGXVW MD ROHNV PDWHUMDOLGH WDUQH DELOLLN� /LVDNV VHOOHOH RQ

UDKYXVYDKHOLVHG NRNNXOHSSHG� PLV XODWXNVLG (XURRSD /LLGXVW NDXJHPDOH� ROXOLQH O�OL� PLGD

WXOHNV ULQJPDMDQGXVH MXXUXWDPLVHNV MD MlWNXVXXWOLNNXVH WDJDPLVHNV DUHQGDGD� 6DPDO DMDO SHDNVLG

UHJXODWVLRRQLG ROHPD DUYHVWDYDG MD �KWODVHG QLQJ �OH WXOHNV YDDGDWD MD PXXWD ND MXED

ROHPDVROHYDG�UHJXODWVLRRQLG�ULQJPDMDQGXVOLNH�PHHWPHWH�UDNHQGDPLVH�K}OEXVWDPLVHNV�

,QWHUYMXHHULWDYDG SDNNXVLG YlOMD� HW SUDHJXVH ROXNRUUD SDUDQGDPLVHNV ROHNV WDUYLGXV YlOMD W||WDGD

�KLQH LQIREDDV� NXV ROHNV QlKD LQLPHVWH YDMDGXVHG MD �OHMllJLG PDWHUMDOLGH ULQJOXVHV KRLGPLVHNV�

1LL SROHNV YDMD RVWD XXVL PDWHUMDOH� YDLG ROHNV Y}LPDOLN OHLGD MXED NDVXWDWXG VRELOLNNH PDWHUMDOH

MD KRRSLV QHQGHVW WRRWD� /LVDNV WXOHNV P}HOGD� NDV WDUYLGXV ROHNV ULQJPDMDQGXVH PLQLVWHHULXPL

MlUHOH MD NDV HWWHY}WHWHVVH ROHNV YDMDOLN OLVDGD XXV VWUXNWXXUL�NVXV ULQJPDMDQGXVH MDRNV QLL� HW VHH

ROHNV�ND�PDMDQGXVOLNXOW�RWVWDUEHNDV�

�����-lUHOGXVHG�MD�HWWHSDQHNXG

7HKWXG XXULQJX YDOJXVHV VHOJXVLG SHDPLVHG EDUMllULG DUYXWLWH� HOHNWURRQLND� MD RSWLNDVHDGPHWH

W||VWXVH� NHPLNDDOLGH� MD NHHPLDW||VWXVH� HOHNWULVHDGPHWH W||VWXVH MD PHWDOOLW||VWXVH YlLNH� MD

NHVNPLVH VXXUXVHJD HWWHY}WHWH SXKXO� 3HDPLVHG S}KMXVHG� PLNV HL NDVXWDWD HULQHYDLG

ULQJPDMDQGXVOLNH PHHWPHLG PDWHUMDOLGH IDDVLV� RQ YDMDOLNH WHDGPLVWH� DVMDNRKDVXVH MD

SULRULWHHWVXVH�SXXGXPLQH�

%DUMllULGHNV RQ YHHO (HVWL JHRORRJLOLQH DVXNRKW� VHVW HL VLLQ HJD ND OlKL�PEUXVHV HL HNVLVWHHUL

YDMDPLQHYDW WRRUDLQHW HJD VRELOLNNH WDUQLMDLG� PLVW}WWX WDUQLWDNVH SDUDWDPDWXOW PDWHUMDOH NDXJHOW�

/LVDNV VHOOHOH RQ �KHNV EDUMllULNV ND WRRWHGLVDLQ� PLOOH SXKXO WXOHNV DUYHVVH Y}WWD NRPSRQHQWLGH

HUDOGDWDYXV MD PDWHUMDOLGH DVHQGDWDYXV� HW WRRGHW VDDNV Y}LPDOLNXOW NDXD NDVXWDGD� 6DPXWL

OLVDQGXE EDUMllULGH KXOND ND WHKQRORRJLD ROHPDVROX� VHVW PLWPHLG PDWHUMDOL W||WOHPLVHNV

YDMDOLNNH SURWVHVVH HL ROH Y}LPDOLN WHKQRORRJLD SXXGXPLVH W}WWX OlEL YLLD QLQJ VHHW}WWX PDWHUMDOH

HL WDDVNlLGHOGD� (HVWLV WHJHOHWDNVH SDOMX DOOKDQJHWHJD� PLVW}WWX RQ ORHWDNVH EDUMllULNV ND

HPDNRQWRUL�KXYL�SXXGXPLQH�ULQJPDMDQGXVOLNNH�PHHWPHLG�MD�SDUHPDLG�PDWHUMDOH�NDVXWDGD�

��



6HOJXV� HW N}LNLGH W||VWXVWH SXKXO RRGDWDNVH ULLJLSRROVHW WRHWXVW HKN UDKDOLVW WXJH

5LQJPDMDQGXVOLNXG PHHWPHG RQ DLQD URKNHP HWWHY}WHWHV MXXUGXPD KDNDQXG� NXLG VLLDQL

SXXGXYDG YDMDOLNXG WHKQRORRJLDG� WHDGPLVHG MD ILQDQWV� HW WHKD MlUJPLVHLG VXXUL VDPPH VHOOHNV�

HW HWWHY}WWHG ROHNVLG MlWNXVXXWOLNXPDG QLQJ QHQGH MDODMlOJ ROHNV YlLNVHP� /LVDNV SHDYDG

PXXWXVHG WRLPXPD ND NOLHQGL NlLWXPLVHV� +HWNHO YDOLE VXXUHPDV RVDV NOLHQWH WRRWHLG KLQQD MlUJL�

PLWWH WRRWH ORRGXVV}EUDOLNNXVH MlUJL� $LQD HQDP LQLPHVL RQ KDNDQXG HHOLVWDPD ORRGXVV}EUDOLNH

PDWHUMDOH MD WRRWHLG� NXLG OHLGXE NOLHQWH� NHOOHO SXXGXYDG WHDGPLVHG ULQJPDMDQGXVH ROXOLVXVHVW MD

MlWNXVXXWOLNNXVHVW�

-lUHOGXVWH�S}KMDO�WHHE�DXWRU�HGDVLVHG�HWWHSDQHNXG�WXOHYLNXNV�

Ɣ 9lLNH� MD NHVNPLVH VXXUXVHJD HWWHY}WWHG Y}LNVLG WHKD URKNHP NRRVW||G RPDYDKHO MD

MDJDGD�VHQLVHLG�SUDNWLNDLG

Ɣ 9lLNH� MD NHVNPLVH VXXUXVHJD HWWHY}WWHG MD ULLN Y}LNVLG WHKD URKNHP NRRVW||G MD MDJDGD

VHQLVHLG�SUDNWLNDLG

Ɣ 9lLNH� MD NHVNPLVH VXXUXVHJD HWWHY}WWHG MD WHDGXVDVXWXVHG Y}LNVLG WHKD URKNHP NRRVW||G

MD�MDJDGD�VHQLVHLG�SUDNWLNDLG

Ɣ 5LLN�Y}LNV�URKNHP�UDKDVWDGD�YlLNH��MD�NHVNPLVH�VXXUXVHJD�HWWHY}WHWH�VHUWLILWVHHULPLVW

Ɣ 5LLN�Y}LNV�URKNHP�DELVWDGD�YDMDOLNH�WHKQRORRJLDWH�DUHQGDPLVH�MD�UDKDVWDPLVHJD

Ɣ 5LQJPDMDQGXVW�WXOHNV�URKNHP��OGVXVHOH�VHOJLWDGD�MD�WXUXQGDGD

Ɣ 5LQJPDMDQGXVH�S}KLP}WHWHVW�MD�VXXQGDGHVW�WXOHNV�HWWHY}WMDWHOH�URKNHP�UllNLGD

Ɣ 5LQJPDMDQGXVH MXXUXWDPLVHNV WXOHNV ULQJPDMDQGXVOLNNX LGHRORRJLDW MXXUXWDGD MD VHOOH

MlUJL�HODGD�YDUDMDVHVW�HDVW�VDDGLN

Ɣ 0DWHUMDOLGH�SDUHPDNV�ULQJOXVHNV�ROHNV�YDMD�YlOMD�W||WDGD�LQIREDDV

Ɣ 9lOMD�WXOHNV�W||WDGD�UDKYXVYDKHOLVHG�NRNNXOHSSHG��PLV�DLWDNVLG�ULQJPDMDQGXVW�HGHQGDGD

Ɣ 6HQLVHG UHJXODWVLRRQLG WXOHNV �OH YDDGDWD MD PXXWD ULQJPDMDQGXVW VLOPDV SLGDGHV

�KWODVHPDNV�MD�V}EUDOLNXPDNV

Ɣ 0DWHUMDOLGH HIHNWLLYVHPDNV NDVXWDPLVHNV WXOHE WRRGH GLVDLQLGD QLL� HW HULQHYDLG

NRPSRQHQWH�ROHNV�Y}LPDOLN�DVHQGDGD

��



.2..89®7(

%DNDODXUHXVHW|| Ä5LQJPDMDQGXVOLNH lULPXGHOLWH UDNHQGDPLVH EDUMllULG YlLNH� MD NHVNPLVH

VXXUXVHJD HWWHY}WHWHV YDOLWXG VHNWRULWH QlLWHO´ HHVPlUN ROL XXULGD� PLOOLQH RQ ULQJPDMDQGXVH P}MX

QHOMDOH YDOLWXG W||VWXVKDUXOH� VHOJLWDGHV YlOMD QHQGH W||VWXVKDUXGH SHDPLVHG EDUMllULG MD

SLLUDQJXG ULQJPDMDQGXVOLNH PHHWPHWH UDNHQGDPLVHO QLQJ WHKD MlUHOGXVL MD HWWHSDQHNXLG

ULQJPDMDQGXVH�HGHQGDPLVHNV�PDWHUMDOLGH�IDDVLV�

7|| XXULPLVSUREOHHPLNV ROL DVMDROX� HW KHWNHO SXXGXE ODLHP DUXVDDP ULQJPDMDQGXVOLNHVW

EDUMllULGHVW MD S}KMXVWHVW 7DO7HFK ������ XXULPLVW||V YDDWOXVH DOO ROHYDWH (HVWL QHOMD YDOLWXG

W||VWXVKDUX�NRQWHNVWLV��PLNV�QDG�ULQJPDMDQGXVOLNNH�PHHWPHLG�PDWHUMDOLGH�IDDVLV�HL�NDVXWD�

8XULQJXV NDVXWDWL HHOWRRGX XXULPLVHNV MXED YDUDVHPDOW 7DO7HFK¶L SRROW NRJXWXG DQGPHLG

XXULQJXNV Ä5LQJPDMDQGXVOLNH SUDNWLNDWH MXXUXWDPLVH Y}LPDOGDMDG MD EDUMllULG´ �7DO7HFK� ������

PLOOH S}KMDOW WHKWL WlLHQGDY Y}UGOXVDQDO��V� $XWRU WHJL NRRVW||G 7DO7HFK¶L XXULPLVU�KPDJD� /lEL

YLLGL WHRUHHWLOLVH NLUMDQGXVH DQDO��V� PLOOH MlUJVHOW Y}HWL YDDWOXVH DOOD 7DO7HFK¶L XXULQJX

WXOHPXVHG� DQDO��VLGHV MD Y}UUHOGHV V�YLWVL EDUMllULGH RVD PDWHUMDOLGH IDDVLV� 6HHMlUHO YLLGL OlEL

WlLHQGDY 7DO7HFK IRRNXVJUXSL LQWHUYMXXGH �OHNXXODPLQH MD DQDO��V� ILOWUHHULGHV YlOMD N}LN WlKWVD

PDWHUMDOLGH IDDVL NRKWD� /LVDNV YLLGL OlEL SRROVWUXNWXUHHULWXG HNVSHUWLQWHUYMXX YDOLGHHULGHV DXWRUL

OHLWXG�WXOHPXVL�MD�OLVDGHV�ROXOLVL�DVSHNWH�

8XULQJX�WXOHPXVHO�M}XGLV�DXWRU�MlUJPLVWHOH�MlUHOGXVWHOH�

Ɣ 3HDPLVWHNV EDUMllULGHNV N}LJLV YDOLWXG W||VWXVKDUXGHV PDWHUMDOLGH IDDVLV RQ YDMDOLNH

WHDGPLVWH��UHVVXUVL�MD�SULRULWHHWVXVH�SXXGXPLQH

Ɣ 0DWHUMDOLGH�HIHNWLLYVHNV�NDVXWDPLVHNV�WXOHE�QHLG�ULQJOXVVH�Y}WWD

Ɣ 0DWHUMDOLGH�HIHNWLLYVHOH�NDVXWDPLVHOH�WXOHNV�P}HOGD�MXED�WRRWHGLVDLQL�IDDVLV

Ɣ 5LQJPDMDQGXVOLNNH S}KLP}WWHLG MlUJLWDNVH DLQD HQDP� NXLG VLLVNL HL ROH VHOOLVH

P}WWHYLLVLJD�OLLWXQXG�YlJD�SDOMXG�HWWHY}WWHG�MD�ND�ULLJLG

Ɣ 6HUWLILNDDWLGH�RPDPLQH�RQ�WlKWLV��NXLG�SDOMXGHOH�HWWHY}WHWHOH�OLLJD�NDOOLV

��



Ɣ .OLHQGLG� HWWHY}WWHG MD SDUWQHULG SHDNVLG ULQJPDMDQGXVH HGHQGDPLVHNV ROHPD SLGHYDV

RPDYDKHOLVHV�VXKWOXVHV

Ɣ 3DOMX MllWPHLG WUDQVSRUGLWDNVH (HVWLVW YlOMD� VHVW QHLG HL VDD WHKQRORRJLD SXXGXPLVH W}WWX

VLLQ�NlLGHOGD

7||V�OlELYLLGXG�DQDO��VL�S}KMDO�WHHE�DXWRU�MlUJPLVHG�HWWHSDQHNXG�WXOHYLNXNV�

Ɣ 9lLNH� MD NHVNPLVH VXXUXVHJD HWWHY}WWHG Y}LNVLG WHKD URKNHP NRRVW||G RPDYDKHO MD

MDJDGD�VHQLVHLG�SUDNWLNDLG

Ɣ 9lLNH� MD NHVNPLVH VXXUXVHJD HWWHY}WWHG MD ULLN Y}LNVLG WHKD URKNHP NRRVW||G MD MDJDGD

VHQLVHLG�SUDNWLNDLG

Ɣ 9lLNH� MD NHVNPLVH VXXUXVHJD HWWHY}WWHG MD WHDGXVDVXWXVHG Y}LNVLG WHKD URKNHP NRRVW||G

MD�MDJDGD�VHQLVHLG�SUDNWLNDLG

Ɣ 5LLN�Y}LNV�URKNHP�UDKDVWDGD�YlLNH��MD�NHVNPLVH�VXXUXVHJD�HWWHY}WHWH�VHUWLILWVHHULPLVW

Ɣ 5LLN�Y}LNV�URKNHP�DELVWDGD�YDMDOLNH�WHKQRORRJLDWH�DUHQGDPLVH�MD�UDKDVWDPLVHJD

Ɣ 5LQJPDMDQGXVW�WXOHNV�URKNHP��OGVXVHOH�VHOJLWDGD�MD�WXUXQGDGD

Ɣ 5LQJPDMDQGXVH�S}KLP}WHWHVW�MD�VXXQGDGHVW�WXOHNV�HWWHY}WMDWHOH�URKNHP�UllNLGD

Ɣ 5LQJPDMDQGXVH MXXUXWDPLVHNV WXOHNV ULQJPDMDQGXVOLNNX LGHRORRJLDW MXXUXWDGD MD VHOOH

MlUJL�HODGD�YDUDMDVHVW�HDVW�VDDGLN

Ɣ 0DWHUMDOLGH�SDUHPDNV�ULQJOXVHNV�ROHNV�YDMD�YlOMD�W||WDGD�LQIREDDV

Ɣ 9lOMD�WXOHNV�W||WDGD�UDKYXVYDKHOLVHG�NRNNXOHSSHG��PLV�DLWDNVLG�ULQJPDMDQGXVW�HGHQGDGD

Ɣ 6HQLVHG UHJXODWVLRRQLG WXOHNV �OH YDDGDWD MD PXXWD ULQJPDMDQGXVW VLOPDV SLGDGHV

�KWODVHPDNV�MD�V}EUDOLNXPDNV

Ɣ 0DWHUMDOLGH HIHNWLLYVHPDNV NDVXWDPLVHNV WXOHE WRRGH GLVDLQLGD QLL� HW HULQHYDLG

NRPSRQHQWH�ROHNV�Y}LPDOLN�DVHQGDGD

1HQGH MlUHOGXVWH MD HWWHSDQHNXWH S}KMDO WXOHNV DVWXGD YDMDPLQHYDLG VDPPH� HW KHWNHOLVW ROXNRUGD

SDUDQGDGD� (GDVSLGL WXOHNV MlOJLGD ULLNLGH� HWWHY}WHWH MD LQGLYLLGLGH MlUJPLVWH VDPPXGH DVWXPLVH

NLLUXVW� HW ULQJPDMDQGXVOLNXG HHVPlUJLG VDDNVLG }LJHDHJVHOW VDDYXWDWXG� /LVDNV WXOHNV XXULGD�

NXLGDV�MD�PLOOLVWH�PHHWPHWHJD�VDDNV��OHPLQHNXW�ULQJPDMDQGXVOH�NLLUHQGDGD�

��
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7KH DLP RI WKH EDFKHORU
V WKHVLV �%DUULHUV WR LPSOHPHQWLQJ FLUFXODU HFRQRP\¶V EXVLQHVV PRGHOV

IRU VPDOO DQG PHGLXP�VL]HG HQWHUSULVHV RQ WKH H[DPSOH RI VHOHFWHG VHFWRUV� LV WR VWXG\ WKH LPSDFW

RI WKH FLUFXODU HFRQRP\ RQ WKH IRXU VHOHFWHG LQGXVWULHV� )XUWKHUPRUH� FRQFOXVLRQV DQG SURSRVDOV

DUH GUDZQ WR SURPRWH WKH FLUFXODU HFRQRP\ LQ WKH SKDVH RI WKH PDWHULDO� 7KH UHVHDUFK SUREOHP LV

WKH IDFW WKDW DW SUHVHQW WKHUH LV QR EURDGHU XQGHUVWDQGLQJ RI WKH FLUFXODU HFRQRP\¶V EDUULHUV DQG

RI WKH UHDVRQV ZK\ VPDOO DQG PHGLXP�VL]HG HQWHUSULVHV� RI WKH IRXU VHOHFWHG LQGXVWULHV LQ

(VWRQLD� H[DPLQHG E\ 7DO7HFK ������� GR QRW LPSOHPHQW WKH FLUFXODU HFRQRP\ LQ WKH SKDVH RI WKH

PDWHULDO�

7R�DFKLHYH�WKH�JRDO��WKH�IROORZLQJ�UHVHDUFK�TXHVWLRQV�ZHUH�IRUPXODWHG�

Ɣ :KDW�EXVLQHVV�PRGHOV�ZRXOG�LQGXVWULHV�KDYH�LQ�WKH�PDWHULDO�SKDVH"

Ɣ :KDW�DUH�WKH�PDLQ�EDUULHUV�LQ�WKHVH�LQGXVWULHV��ZK\�GR�WKH\�QRW�ZDQW�RU�FDQQRW�XVH�WKH

FLUFXODU�HFRQRP\�LQ�WKH�SKDVH�RI�WKH�PDWHULDO"

Ɣ :KDW�FRXOG�WKLUG�SDUWLHV�GR�WR�GHHSHQ�WKH�LPSOHPHQWDWLRQ�RI�WKH�SULQFLSOHV�RI�WKH�FLUFXODU

HFRQRP\"

7KH WKHRUHWLFDO EDFNJURXQG JLYHV DQ RYHUYLHZ RI WKH LPSRUWDQFH RI WKH FLUFXODU HFRQRP\ DQG LWV

EXVLQHVV PRGHOV� ,W DOVR FRYHUV WKH OHJDO IUDPHZRUN RI WKH GRFXPHQWV SURYLGHG E\ WKH (XURSHDQ

&RPPLVVLRQ� $Q RYHUYLHZ RI WKH (XURSHDQ *UHHQ $JUHHPHQW� WKH (XURSHDQ 8QLRQ
V FLUFXODU

HFRQRP\ DFWLRQ SODQ� DQG WKH PHDVXUHV QHHGHG WR LPSOHPHQW WKHP LV JLYHQ� ,Q DGGLWLRQ� WKH

��



FLUFXODU EXVLQHVV PRGHO LGHQWLILHG LQ WKH (,21(7 VWXG\ DQG LWV PLOHVWRQHV ZHUH H[SODLQHG� $

VXPPDU\�RI�7DO7HFK
V�UHVHDUFK�RQ�WKH�EDUULHUV�ZDV�JLYHQ�WRR�

7KH VWXG\ XVHG SUHYLRXVO\ FROOHFWHG GDWD E\ 7DO7HFK IRU WKH VWXG\ Ä(QDEOHUV DQG %DUULHUV WR WKH

,PSOHPHQWDWLRQ RI &LUFXODU (FRQRPLF 3UDFWLFHV´ �7DO7HFK� ����� LQ FROODERUDWLRQ ZLWK 7DO7HFK
V

UHVHDUFK WHDP� )LUVW� DQ DQDO\VLV RI WKH WKHRUHWLFDO OLWHUDWXUH ZDV FRQGXFWHG� IRFXVLQJ RQ WKH

LPSRUWDQFH� SULQFLSOHV� DQG LPSDFW RI WKH FLUFXODU HFRQRP\ RQ VRFLHW\� ,Q DGGLWLRQ� YDULRXV

UHJXODWRU\ IUDPHZRUNV UHOHYDQW WR (XURSH
V FLUFXODU HFRQRPLF JRDOV ZHUH GLVFXVVHG DQG WKH

UHVXOWV RI D VWXG\ FRQGXFWHG E\ 7DO7HFK ZHUH VXPPDUL]HG� 6HFRQG� WKH UHVXOWV RI WKH 7DO7HFK

VWXG\ ZHUH H[DPLQHG E\ DQDO\]LQJ WKH UROH RI EDUULHUV LQ WKH SKDVH RI WKH PDWHULDO LQ�GHSWK� DV

WKH\ ZHUH QRW GHVFULEHG RU FRPSDUHG LQ 7DO7HFK
V VWXG\� 7KH UHVSRQVHV RI WKH FRPSDQLHV WKDW

UHSOLHG WR WKH TXHVWLRQQDLUH LQ WKH VHOHFWHG VHFWRUV ZHUH FRPSDUHG� ,Q DGGLWLRQ� WKH DQVZHUV WR WKH

TXHVWLRQV WKDW LQGLFDWHG EDUULHUV WR GLIIHUHQW FLUFXODU HFRQRPLF SUDFWLFHV DQG ZKLFK ZHUH

DQVZHUHG�IRU��RWKHU�UHDVRQV��ZHUH�H[DPLQHG�LQ�PRUH�GHWDLO�

%DVHG RQ WKH VWXG\� WKH PDLQ EDUULHUV IRU VPDOO DQG PHGLXP�VL]HG HQWHUSULVHV LQ WKH FRPSXWHU�

HOHFWURQLF DQG RSWLFDO HTXLSPHQW� FKHPLFDO DQG FKHPLFDO LQGXVWULHV� WKH HOHFWULFDO HTXLSPHQW

LQGXVWU\� DQG WKH PHWDO LQGXVWU\ ZHUH LGHQWLILHG� 7KH PDLQ UHDVRQV IRU QRW XVLQJ HFRQRPLF

UHVRXUFHV LQ WKH SKDVH RI PDWHULDOV ZHUH WKH ODFN RI ILQDQFLDO UHVRXUFHV� WKH ODFN RI SULRULW\� DQG

WKH�ODFN�RI�NQRZOHGJH��6XFK�EDUULHUV�ZHUH�LGHQWLILHG�DPRQJ�DOO�IRXU�LQGXVWULHV�

%DUULHUV DUH DOVR WKH JHRORJLFDO ORFDWLRQ RI (VWRQLD EHFDXVH WKHUH LV QR QHFHVVDU\ UDZ PDWHULDO RU

VXLWDEOH VXSSOLHUV KHUH RU LQ WKH YLFLQLW\� ZKLFK LV ZK\ PDWHULDOV DUH LQHYLWDEO\ GHOLYHUHG IURP

DIDU� ,Q DGGLWLRQ� RQH RI WKH EDUULHUV LV SURGXFW GHVLJQ� ZKLFK VKRXOG WDNH LQWR DFFRXQW WKH

VHSDUDELOLW\ RI FRPSRQHQWV DQG WKH VXEVWLWXWDELOLW\ RI PDWHULDOV VR WKDW WKH SURGXFW FDQ EH XVHG

IRU DV ORQJ DV SRVVLEOH� 7KH SUHVHQFH RI WHFKQRORJ\ LV DOVR DGGHG WR WKH EDUULHUV� DV PDQ\ RI WKH

SURFHVVHV UHTXLUHG WR SURFHVV WKH PDWHULDO FDQQRW EH FDUULHG RXW GXH WR WKH ODFN RI WHFKQRORJ\ DQG

WKHUHIRUH WKH PDWHULDOV DUH QRW UHF\FOHG� 7KHUH LV D ORW RI RXWVRXUFLQJ LQ (VWRQLD� ZKLFK LV ZK\

WKH ODFN RI LQWHUHVW RI WKH SDUHQW RIILFH LQ XVLQJ FLUFXODU HFRQRPLF PHDVXUHV DQG EHWWHU PDWHULDOV

LV�DOVR�FRQVLGHUHG�D�EDUULHU�

��



,W WXUQHG RXW WKDW DOO LQGXVWULHV DUH H[SHFWHG WR UHFHLYH VWDWH VXSSRUW� L�H� ILQDQFLDO VXSSRUW� ,Q

DGGLWLRQ� FKDQJHV PXVW DOVR WDNH SODFH LQ FXVWRPHU EHKDYLRU� $W WKH PRPHQW� PRVW FXVWRPHUV

FKRRVH SURGXFWV EDVHG RQ SULFH� QRW RQ WKH SURGXFW
V HQYLURQPHQWDO IULHQGOLQHVV� 0RUH DQG PRUH

SHRSOH DUH VWDUWLQJ WR SUHIHU HQYLURQPHQWDOO\ IULHQGO\ PDWHULDOV DQG SURGXFWV� EXW VRPH

FXVWRPHUV�ODFN�NQRZOHGJH�DERXW�WKH�LPSRUWDQFH�DQG�VXVWDLQDELOLW\�RI�WKH�FLUFXODU�HFRQRP\�

%DVHG�RQ�WKH�DQDO\VLV��WKH�IROORZLQJ�SURSRVDOV�ZHUH�PDGH�

Ɣ 6PDOO�DQG�PHGLXP�VL]HG�HQWHUSULVHV�FRXOG�FRRSHUDWH�PRUH�ZLWK�HDFK�RWKHU�DQG�VKDUH

H[LVWLQJ�SUDFWLFHV

Ɣ 6PDOO�DQG�PHGLXP�VL]HG�HQWHUSULVHV�DQG�WKH�VWDWH�FRXOG�FRRSHUDWH�PRUH�DQG�VKDUH

H[LVWLQJ�SUDFWLFHV

Ɣ 6PDOO�DQG�PHGLXP�VL]HG�HQWHUSULVHV�DQG�UHVHDUFK�LQVWLWXWLRQV�FRXOG�FRRSHUDWH�PRUH�DQG

VKDUH�H[LVWLQJ�SUDFWLFHV

Ɣ 7KH�VWDWH�FRXOG�SURYLGH�PRUH�IXQGLQJ�IRU�WKH�FHUWLILFDWLRQ�RI�VPDOO�DQG�PHGLXP�VL]HG

HQWHUSULVHV

Ɣ 7KH�VWDWH�FRXOG�SURYLGH�PRUH�DVVLVWDQFH�LQ�GHYHORSLQJ�DQG�ILQDQFLQJ�WKH�QHFHVVDU\

WHFKQRORJLHV

Ɣ 7KH�FLUFXODU�HFRQRP\�VKRXOG�EH�EHWWHU�H[SODLQHG�DQG�FRPPXQLFDWHG�WR�WKH�SXEOLF

Ɣ (QWUHSUHQHXUV�VKRXOG�EH�WROG�PRUH�DERXW�WKH�SULQFLSOHV�DQG�GLUHFWLRQV�RI�WKH�FLUFXODU

HFRQRP\

Ɣ 7R�LPSOHPHQW�D�FLUFXODU�HFRQRP\��WKH�LGHRORJ\�VKRXOG�EH�LQWURGXFHG�DQG�OLYHG�E\�IURP

DQ�HDUO\�DJH

Ɣ $Q�LQIRUPDWLRQ�GDWDEDVH�ZRXOG�QHHG�WR�EH�GHYHORSHG�IRU�EHWWHU�FLUFXODWLRQ�RI�PDWHULDOV

Ɣ ,QWHUQDWLRQDO�DJUHHPHQWV�VKRXOG�EH�GHYHORSHG�WR�KHOS�LPSOHPHQW�WKH�FLUFXODU�HFRQRP\

Ɣ ([LVWLQJ�UHJXODWLRQV�VKRXOG�EH�UHYLHZHG�DQG�PDGH�PRUH�HYHQ�DQG�IULHQGO\�IRU�WKH�XVH�RI

WKH�FLUFXODU�HFRQRP\

Ɣ 7R�XVH�PDWHULDOV�PRUH�HIILFLHQWO\��WKH�SURGXFW�PXVW�EH�GHVLJQHG�VR�WKDW�WKH�YDULRXV

FRPSRQHQWV�FDQ�EH�UHSODFHG

%DVHG RQ WKHVH FRQFOXVLRQV DQG SURSRVDOV� WKH QHFHVVDU\ VWHSV VKRXOG EH WDNHQ WR UHPHG\ WKH

FXUUHQW VLWXDWLRQ� ,Q WKH IXWXUH� WKH VSHHG ZLWK ZKLFK FRXQWULHV� FRPSDQLHV� DQG LQGLYLGXDOV WDNH

WKH QH[W VWHSV VKRXOG EH PRQLWRUHG VR WKDW FLUFXODU HFRQRPLF JRDOV FDQ EH DFKLHYHG RQ WLPH� ,Q

��



DGGLWLRQ� LW VKRXOG EH H[SORUHG KRZ DQG ZLWK ZKDW PHDVXUHV WKH WUDQVLWLRQ WR D FLUFXODU HFRQRP\

FRXOG�EH�DFFHOHUDWHG�

��
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PlUWV������
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(OOHQ�0DF$UWKXU�)RXQGDWLRQ� &LUFXODU�HFRQRP\�V\VWHP GLDJUDP��.lWWHVDDGDY�
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(8� 7RZDUGV�D�FLUFXODU�HFRQRP\��$�]HUR�ZDVWH�3URJUDPPH IRU�(XURSH��'RFXPHQW
�����'&������7KH�(XURSHDQ�(FRQRPLF�DQG�6RFLDO�&RPPLWWHH�RI�WKH�5HJLRQV��&20
�����������ILQDO��%UXVVHOV�����������
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��

https://doi.org/10.1016/B978-0-12-814719-1.00032-X
https://www.eionet.europa.eu/etcs/etc-wmge/products/etc-wmge-reports/business-models-in-a-circular-economy
https://www.eionet.europa.eu/etcs/etc-wmge/products/etc-wmge-reports/business-models-in-a-circular-economy
http://www.circularitygap.world
https://www.eea.europa.eu/publications/circular-economy-in-europe
https://ellenmacarthurfoundation.org/topics/circular-economy-introduction/overview
https://eur-lex.europa.eu/legal-content/ET/TXT/?qid=1576150542719&uri=COM%3A2019%3A640%3AFIN
https://eur-lex.europa.eu/legal-content/ET/TXT/?qid=1576150542719&uri=COM%3A2019%3A640%3AFIN
https://ec.europa.eu/info/sites/default/files/investeu_singlemarket_third_pillar_09012019.pdf
https://ec.europa.eu/info/sites/default/files/investeu_singlemarket_third_pillar_09012019.pdf


(XURRSD�.HVNNRQQDDJHQWXXU��������� (LRQHWL�WXWYXVWXV� .lWWHVDDGDY�
KWWSV���ZZZ�HHD�HXURSD�HX�DERXW�XV�FRXQWULHV�DQG�HLRQHW� ����PlUWV������

(XURRSD�.RPLVMRQ��������� (XURRSD�XXV�W||VWXVVWUDWHHJLD� .lWWHVDDGDY�
KWWSV���HXU�OH[�HXURSD�HX�OHJDO�FRQWHQW�(7�7;7�3')�"XUL &(/(;������'&����	IUR
P (7�����PlUWV������

(XURRSD�.RPLVMRQ��������� 5RKHS||UGH�MD�PDMDQGXVH WDDVWXPLVH�HGHQGDPLQH�O}LPLWXG�HQHUJLD�
MD�NOLLPDNDYDGH�NDXGX��.lWWHVDDGDY�
KWWSV���HXU�OH[�HXURSD�HX�OHJDO�FRQWHQW�(7�7;7�3')�"XUL &(/(;������'&����	IUR
P (1�����PlUWV������

(XURRSD�.RPLVMRQ��������� 6llVWYD�MD�DUXND�OLLNXYXVH VWUDWHHJLD��.lWWHVDDGDY�
KWWSV���HXU�OH[�HXURSD�HX�UHVRXUFH�KWPO"XUL FHOODU��H��������E�����HE�E��E���DD��HG
��D����������'2&B�	IRUPDW 3')�����PlUWV������

(XURRSD�.RPLVMRQ��������� 8XV�ULQJPDMDQGXVH�WHJHYXVNDYD SXKWDPD�MD�NRQNXUHQWVLY}LPHOLVHPD
(XURRSD�QLPHO��.lWWHVDDGDY�
KWWSV���HXU�OH[�HXURSD�HX�UHVRXUFH�KWPO"XUL FHOODU�����E�����������HD�E������DD��HG
��D����������'2&B�	IRUPDW 3')����PlUWV������

(XURRSD�.RPLVMRQ� (XURRSD�KRULVRQW����������.lWWHVDDGDY�
KWWSV���RS�HXURSD�HX�HQ�ZHE�HX�ODZ�DQG�SXEOLFDWLRQV�SXEOLFDWLRQ�GHWDLO���SXEOLFDWLRQ���
GH��D�����G���HE��DF����DD��HG��D������PlUWV������

(XURRSD�.RPLVMRQ��������� (XURRSD�.OLLPDPllUXV��.lWWHVDDGDY�
Pjjdh���Ikg�YIr�Ikg]d<�Ik�YIO<Y�E][jI[j��0�080�+����kgQÞ� �8�ÄÃÁÃÂ.ÂÂÂÊ²Ng]ZÞI
[�����PlUWV������

(XURRSD�.RPLVMRQ��������� )DFWVKHHW���D�JUHHQHU�DQG IDLUHU�&$3��.lWWHVDDGDY�
KWWSV���HF�HXURSD�HX�LQIR�VLWHV�GHIDXOW�ILOHV�IRRG�IDUPLQJ�ILVKHULHV�NH\BSROLFLHV�GRFXPH
QWV�IDFWVKHHW�QHZFDS�HQYLURQPHQW�IDLUQHVVBHQ�SGI� ���PlUWV������

(XRRSD�.RPLVMRQ� (XURRSD�W||VWXVVWUDWHHJLD��.lWWHVDDGDY�
KWWSV���HF�HXURSD�HX�LQIR�VWUDWHJ\�SULRULWLHV�����������HXURSH�ILW�GLJLWDO�DJH�HXURSHDQ�L
QGXVWULDO�VWUDWHJ\BHW������PlUWV������

*HLVVGRHUIHU��0���9ODGLPLURYD��'��DQG�(YDQV��6�����������6XVWDLQDEOH�EXVLQHVV�PRGHO�LQQRYDWLRQ�
$�UHYLHZ� -RXUQDO�RI�&OHDQHU�3URGXFWLRQ� ��������±����
KWWSV���GRL�RUJ���������M�MFOHSUR������������

.RSQLQD��+���3ROGQHU��.���(GV�����������&LUFXODU�(FRQRP\��&KDOOHQJHV�DQG�2SSRUWXQLWLHV�IRU
(WKLFDO�DQG�6XVWDLQDEOH�%XVLQHVV��$ELQJGRQ��2[RQ��1HZ�<RUN��1<���5RXWOHGJH�

0DQLFNDP��3��	�'XUDLVDP\��*����������5V�DQG�FLUFXODU�HFRQRP\��,Q��6��0XWKX��(GV��� &LUFXODU
(FRQRP\�,Q�7H[WLOHV�DQG�$SSDUHO ����������1HZ�<RUN� 86$��(OVHYLHU�

��

https://www.eea.europa.eu/about-us/countries-and-eionet
https://eur-lex.europa.eu/legal-content/ET/TXT/PDF/?uri=CELEX:52020DC0102&from=ET
https://eur-lex.europa.eu/legal-content/ET/TXT/PDF/?uri=CELEX:52020DC0102&from=ET
https://eur-lex.europa.eu/legal-content/ET/TXT/PDF/?uri=CELEX:52020DC0564&from=EN
https://eur-lex.europa.eu/legal-content/ET/TXT/PDF/?uri=CELEX:52020DC0564&from=EN
https://eur-lex.europa.eu/resource.html?uri=cellar:5e601657-3b06-11eb-b27b-01aa75ed71a1.0016.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:5e601657-3b06-11eb-b27b-01aa75ed71a1.0016.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:9903b325-6388-11ea-b735-01aa75ed71a1.0004.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:9903b325-6388-11ea-b735-01aa75ed71a1.0004.02/DOC_1&format=PDF
https://op.europa.eu/en/web/eu-law-and-publications/publication-detail/-/publication/93de16a0-821d-11eb-9ac9-01aa75ed71a1
https://op.europa.eu/en/web/eu-law-and-publications/publication-detail/-/publication/93de16a0-821d-11eb-9ac9-01aa75ed71a1
https://eur-lex.europa.eu/legal-content/ET/TXT/PDF/?uri=CELEX:32021R1119&from=en
https://eur-lex.europa.eu/legal-content/ET/TXT/PDF/?uri=CELEX:32021R1119&from=en
https://ec.europa.eu/info/sites/default/files/food-farming-fisheries/key_policies/documents/factsheet-newcap-environment-fairness_en.pdf
https://ec.europa.eu/info/sites/default/files/food-farming-fisheries/key_policies/documents/factsheet-newcap-environment-fairness_en.pdf
https://ec.europa.eu/info/strategy/priorities-2019-2024/europe-fit-digital-age/european-industrial-strategy_et
https://ec.europa.eu/info/strategy/priorities-2019-2024/europe-fit-digital-age/european-industrial-strategy_et
https://doi.org/10.1016/j.jclepro.2018.06.240


0HDGRZV��'��+���0HDGRZV��'��/���5DQGHUV��-��DQG�%HKUHQV�,,,�:��:��������� 7KH�OLPLWV�WR
*URZWK��1HZ�<RUN��86$��8QLYHUVH�%RRNV�

0RUJDQWL��0���&ROWHOOL��0�%���(GV����������$Q�LQWURGXFWLRQ�WR�WKH�FLUFXODU�HFRQRP\��1HZ�<RUN�
86$��1RYD�6FLHQFH�3XEOLVKHUV�

0RUJDQWL��3���0RUJDQWL��*���������&LUFXODU�DQG�*UHHQ�(FRQRP\��:KLFK�,V�WKH�'LIIHUHQFH"��,Q�
0�0RUJDQWL��0�%��&ROWHOOL��(GV��� $Q�LQWURGXFWLRQ WR�WKH�FLUFXODU�HFRQRP\ ��������
1HZ�<RUN��86$��1RYD�6FLHQFH�3XEOLVKHUV�

0RUDJD��*���+X\VYHOG��6���*LDQ��$��%���$ODHUWV��/���9DQ�$FNHU��.���'H�0HHVWHU��6���'HZXOI��-��
��������&LUFXODU�HFRQRP\�LQGLFDWRUV��:KDW�GR�WKH\�PHDVXUH"� 5HVRXUFHV��&RQVHUYDWLRQ
DQG�5HF\FOLQJ� ��� ������������� KWWSV���GRL�RUJ���������M�UHVFRQUHF������������

1DVU��1��=���5XVVHO��-��'���.UHLVV��&���+HOOZHJ��6��DQG�%ULQJH]X��6�������� 5HGHILQLQJ�9DOXH��7KH
0DQXIDFWXUH�5HYROXWLRQ��8QLWHG�1DWLRQV�(QYLURQPHQW�3URJUDPPH��81�HQYLURQPHQW�
1DLUREL��.HQLD�

1XxH]�&DFKR��3���*yUHFNL��-���0ROLQD�0RUHQR��9��MD�&RUSDV�,JOHVLDV��)��$����������:KDW�*HWV
0HDVXUHG��*HWV�'RQH��'HYHORSPHQW�RI�D�&LUFXODU�(FRQRP\�0HDVXUHPHQW�6FDOH�IRU
%XLOGLQJ�,QGXVWU\� 6XVWDLQDELOLW\������ ��������� KWWSV���GRL�RUJ���������VX��������

6RX]D�6DQWRV��$����������&LUFXODU�(FRQRP\�±�$�3DWKZD\�WR�DFKLHYH�6XVWDLQDEOH�'HYHORSPHQW�
,QWHUQDWLRQDO�-RXUQDO�RI�(QYLURQPHQW� ����� KWWSV���GRL�RUJ���������LMH�Y�L�������

6WDWLVWLNDDPHW� 7||VWXV��.lWWHVDDGDY�
KWWSV���ZZZ�VWDW�HH�HW�DYDVWD�VWDWLVWLNDW�YDOGNRQQDG�PDMDQGXV�WRRVWXV� ��PlUWV������

6WHIDQDNLV��$���1LNRODRX��,���(GV���������� &LUFXODU (FRQRP\�DQG�6XVWDLQDELOLW\��0DQDJHPHQW
DQG�3ROLF\� V�O��(OVHYLHU�

7DO7HFK��������� 5LQJPDMDQGXVOLNH�SUDNWLNDWH�MXXUXWDPLVH Y}LPDOGDMDG�MD�EDUMllULG��8XULQJX
DUXDQQH��7DOOLQQ�

7HFKQRSROLV�JURXS����������5LQJPDMDQGXVH�VWUDWHHJLD�NRRVWDPLVH�PHWRRGLND�YlOMDW||WDPLQH�
.lWWHVDDGDY�
KWWSV���ULQJPDMDQGXV�HQYLU�HH�VLWHV�GHIDXOW�ILOHV�6WUDWHHJLD�������IRWRG�������5LQJP
DMDQGXVH���LQGLNDDWRULG���O�&��%�SSDUXDQQH����������SGI� ���PDL������

81�*HQHUDO�$VVHPEO\� 7UDQVIRUPLQJ�RXU�ZRUOG���WKH �����$JHQGD�IRU�6XVWDLQDEOH�'HYHORSPHQW�
��������$�5(6�������.lWWHVDDGDY�
KWWSV���ZZZ�XQ�RUJ�HQ�GHYHORSPHQW�GHVD�SRSXODWLRQ�PLJUDWLRQ�JHQHUDODVVHPEO\�GRFV�JO
REDOFRPSDFW�$B5(6B��B�B(�SGI������DSULOO������

9DOOLDQW��5���'HYHU��-�$��	�.UHXWHU��)U���������� 3UDFWLFDO�7RROV�IRU�'HVLJQLQJ�DQG�:HLJKWLQJ
6XUYH\�6DPSOHV��6SULQJHU��&KDP�

��

https://doi.org/10.1016/j.resconrec.2019.03.045
https://doi.org/10.3390/su10072340
https://doi.org/10.3126/ije.v8i3.26611
https://www.stat.ee/et/avasta-statistikat/valdkonnad/majandus/toostus
https://ringmajandus.envir.ee/sites/default/files/Strateegia%20-%20fotod/1.2%20Ringmajanduse%20indikaatorid%20l%C3%B5pparuanne%20050719.pdf
https://ringmajandus.envir.ee/sites/default/files/Strateegia%20-%20fotod/1.2%20Ringmajanduse%20indikaatorid%20l%C3%B5pparuanne%20050719.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf


/,6$'

/LVD����/LKWOLWVHQWV

/LKWOLWVHQWV�O}SXW||�UHSURGXWVHHULPLVHNV�MD�O}SXW||��OGVXVHOH�NlWWHVDDGDYDNV�WHJHPLVHNV�

0LQD�0DULV�.LHO

�� $QQDQ�7DOOLQQD�7HKQLND�OLNRROLOH�WDVXWD�ORD��OLKWOLWVHQWVL��HQGD�ORRGXG�WHRVH

Ä5LQJPDMDQGXVOLNH�lULPXGHOLWH�UDNHQGDPLVH�EDUMllULG�YlLNH�MD�NHVNPLVH�VXXUXVHJD
HWWHY}WHWHV�YDOLWXG�VHNWRULWH�QlLWHO´�

PLOOH�MXKHQGDMD�RQ�8OULND�+XUW�

���� UHSURGXWVHHULPLVHNV�O}SXW||�VlLOLWDPLVH�MD�HOHNWURRQVH�DYDOGDPLVH�HHVPlUJLO��VK�7DOOLQQD
7HKQLND�OLNRROL�UDDPDWXNRJX�GLJLNRJXVVH�OLVDPLVH�HHVPlUJLO�NXQL�DXWRUL}LJXVH�NHKWLYXVH
WlKWDMD�O}SSHPLVHQL�

���� �OGVXVHOH�NlWWHVDDGDYDNV�WHJHPLVHNV�7DOOLQQD�7HKQLND�OLNRROL�YHHELNHVNNRQQD�NDXGX�
VHDOKXOJDV�7DOOLQQD�7HKQLND�OLNRROL�UDDPDWXNRJX�GLJLNRJX�NDXGX�NXQL�DXWRUL}LJXVH
NHKWLYXVH�WlKWDMD�O}SSHPLVHQL�

�� 2OHQ�WHDGOLN��HW�NlHVROHYD�OLKWOLWVHQWVL�SXQNWLV���QLPHWDWXG�}LJXVHG�MllYDG�DOOHV�ND�DXWRULOH�

�� .LQQLWDQ��HW�OLKWOLWVHQWVL�DQGPLVHJD�HL�ULNXWD�WHLVWH�LVLNXWH�LQWHOOHNWXDDORPDQGL�HJD
LVLNXDQGPHWH�NDLWVH�VHDGXVHVW�QLQJ�PXXGHVW�}LJXVDNWLGHVW�WXOHQHYDLG�}LJXVL�

����PDL�����

� /LKWOLWVHQWV HL NHKWL MXXUGHSllVXSLLUDQJX NHKWLYXVH DMDO YDVWDYDOW �OL}SLODVH WDRWOXVHOH O}SXW||OH
MXXUGHSllVXSLLUDQJX NHKWHVWDPLVHNV� PLV RQ DOONLUMDVWDWXG WHDGXVNRQQD GHNDDQL SRROW� YlOMD DUYDWXG �OLNRROL }LJXV
O}SXW||G UHSURGXWVHHULGD �NVQHV VlLOLWDPLVH HHVPlUJLO� .XL O}SXW|| RQ ORRQXG NDNV Y}L HQDP LVLNXW RPD �KLVH
ORRPLQJXOLVH WHJHYXVHJD QLQJ O}SXW|| NDDV� Y}L �KLVDXWRU�LG� HL ROH DQGQXG O}SXW||G NDLWVYDOH �OL}SLODVHOH
NLQGODNVPllUDWXG WlKWDMDNV Q}XVROHNXW O}SXW|| UHSURGXWVHHULPLVHNV MD DYDOLNXVWDPLVHNV YDVWDYDOW OLKWOLWVHQWVL
SXQNWLGHOH������MT������VLLV�OLKWOLWVHQWV�QLPHWDWXG�WlKWDMD�MRRNVXO�HL�NHKWL�

��


