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%HVHGLOR�REUDYQDYD�SRMHP�SRQD]DUMDOQHJD�SULPHUD�Y� VORYDURVORYQL� WHRULML� LQ� VORYDURSLVQL�SUDNVL��9�RVSUHGMX� VR
L]EUDQL�WHRUHWLßQL�YLGLNL�SULPHUD�Y�VSORÈQLK�LQ�ÈH�SRVHEHM�Y�IUD]HRORÈNLK�VORYDUMLK��SUHGYVHP�UD]ODJD�L]EUDQLK�YLGLNRY
QDPHPEQRVWL�LQ�IXQNFLMVNRVWL��NL�VR�SRQD]RUMHQL�V�NRQNUHWQLPL�SULPHUL�L]�L]EUDQLK�VORYDUVNLK�GHO��,]SRVWDYOMHQL�VWD�GYH
GRPLQDQWQL� IXQNFLML� SRQD]DUMDOQHJD� SULPHUD� �� SRPHQVNRSRMDVQMHYDOQD� LQ� VORYQLßQD� WHU� SRGDQ� SUHGORJ� PHULO� ]D
RFHQR�NDNRYRVWL�VORYDUVNHJD�SRQD]DUMDOQHJD�SULPHUD�

.OMXÞQH�EHVHGH��SRQD]DUMDOQL�SULPHU��OHNVLNRJUDILMD��IUD]HRJUDILMD��VSORÊQL�VORYDU��IUD]HRORÊNL�VORYDU��SRGDWNRYQD
]ELUND
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,O� WHVWR� DIIURQWD� LO� FRQFHWWR� GHOO
HVHPSLR� G
XVR� QHOOD� WHRULD� OHVVLFRORJLFD� H� QHOOD� SUDVVL� OHVVLFRJUDILFD�� ,Q� SULPR
SLDQR�YL�VRQR�JOL�DVSHWWL�WHRULFL�GHOO
HVHPSLR�G
XVR�QHL�GL]LRQDUL�JHUQHULFL�H�IUDVHRORJLFL��LQ�SULPLV�O
LOOXVWUD]LRQH�GHJOL
DVSHWWL� VHOH]LRQDWL� GHOOH� ILQDOLWD
� H� GHOOD� IXQ]LRQH�� UDIILJXUDWL� GD� HVHPSL� FRQFUHWL� WUDWWL� GD� RSHUH� OHVVLFRJUDILFKH
SUHVFHOWH�� 6RQR� VWDWH�PHVVH� LQ� HYLGHQ]D�GXH� IXQ]LRQL�GRPLQDQWL�GHOO
HVHPSLR�G
XVR��GL� VSLHJD]LRQH�FRQFHWWXDOH� H
JUDPPDWLFDOH�� (
� VWDWD� HODERUDWD� OD� SURSRVWD� GL� FULWHULR� SHU� OD� GHILQL]LRQH� GHOOD� TXDOLWD
� GHOO
HVHPSLR� G
XVR� QHOOD
OHVVLFRJUDILD�

3DUROH�FKLDYH��HVHPSL�G
XVR��OHVVLFRJUDILD��IUDVHRJUDILD��GL]LRQDULR�JHQHULFR��GL]LRQDULR�IUDVHRORJLFR��UDFFROWD�GDWL
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3RQD]DUMDOQL� SULPHU� �QHP�� OH[LNRJUDSKLVFKHV� %HL�
VSLHO��DQJO�� LOOXVWUDWLYH�PDWHULDO��H[DPSOH�� MH�SRPHPEQD
SUYLQD� VORYDUMD�� SR� NDWHUL� VH� SRJRVWR� PHUL� QMHJRYD� ND�
NRYRVW��6ORYDURVORYMH�JD�REUDYQDYD�Y�GHILQLFLMVNHP��IRU�
PDOQHP� LQ� WLSRORÊNHP� VPLVOX�� UD]UHÊXMH� PHWRGRORÊND
YSUDÊDQMD�JOHGH�SULGRELYDQMD�MH]LNRYQLK�SRGDWNRY��XSR�
UDEQLK�Y�IXQNFLML�VORYDUVNHJD�SRQD]DUMDOQHJD�SULPHUD� LQ
SRVWDYOMD�NDNRYRVWQD�LQ�NROLNRVWQD�PHULOD��SR�NDWHULK�QDM
VORYDURSLVHF�L]ELUD�PHG�GRVWRSQLPL�MH]LNRYQLPL�SRGDWNL
LQ� MLK� XSRUDEL� Y� SRYH]DYL� V� IXQNFLMVNRVWMR� LQ� QDPHPE�
QRVWMR� VORYDUMD��NL�JD� VHVWDYOMD� �:LHJDQG��������+DUUDV�
������={SIJHQ��������$EHO���������3ULáXMRáH�EHVHGLOR�VH
XNYDUMD� ]� L]EUDQLPL� YLGLNL� SRQD]DUMDOQHJD� SULPHUD� Y
VSORÊQLK� ���� SRJODYMH�� LQ� IUD]HRORÊNLK� VORYDUMLK� ���� SR�
JODYMH��� UD]ODJD� L]EUDQH� YLGLNH� QDPHPEQRVWL� LQ� IXQN�
FLMVNRVWL� WHU� MLK� SRQD]DUMD� V� NRQNUHWQLPL� SULPHUL� L]� L]�
EUDQLK� VORYDUVNLK� GHO�� ��� SRJODYMH� SULQDÊD� UD]PLVOHN� R
QRUPDWLYQL�GLPHQ]LML� SRQD]DUMDOQHJD�SULPHUD�� NL� VH�RG�
UDÌD�Y�PHULOLK�]D�RFHQMHYDQMH�QMHJRYH�NDNRYRVWL�
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3UHJOHG�L]EUDQH�VORYDURVORYQH�OLWHUDWXUH�L]ND]XMH�UD]�
OLáQR�UD]XPHYDQMH� LQ�SRVOHGLáQR� WLSRORÊNR� UD]OLNRYDQMH
SRQD]DUMDOQHJD�SULPHUD�NRW�VORYDURVORYQHJD�SRMPD��NDU
VH� QDMSUHM� NDÌH� Y� ÊLURNHP� QDERUX� L]UD]RY� ]DQM� �VORY�
�VORYDUVNL��SRQD]DUMDOQL�SULPHU�� �VORYDUVNR��SRQD]DUMDOQR
JUDGLYR��LOXVWUDWLYQR�J���SRMDVQMHYDOQR�J���VORYDUVNL�]JOHG�
SULPHU� UDEH�� VORYDUVND� SRQD]RULWHY�� L]WUÊHN�� QHP�� OH[L�
NRJUDSKLVFKHV� %HLVSLHO�� .RPSHWHQ]��� %HOHJ��� 9HU�
ZHQGXQJV��� $QZHQGXQJV��� .RQWH[WEHLVSLHO�� DQJO�� LOOX�
VWUDWLYH� PDWHULDO�� H[DPSOH��� 9VDNRNUDWQL� SULODVWHN� QDND�
]XMH� QMHJRYR� IXQNFLMVNRVW� SD� WXGL� YUVWR� R]LURPD� L]YRU�
SULPHU� SRQD]DUMD�� SRMDVQMXMH�� LOXVWULUD� HQR�� DOL� YHáEH�
VHGQH�VORYDUVNH�L]WRáQLFH��LQ�VLFHU�WDNR��GD�MLK�SULNDÌH�Y
NRQNUHWQL�� UHDOQL� MH]LNRYQL� UDEL� Y� NRQNUHWQHP�� UHDOQHP
�VR�EHVHGLOQHP� RNROMX�� ,]� QDERUD� L]UD]RY� ]D� SRMHP
VORYDUVNHJD�SRQD]DUMDOQHJD�SULPHUD� MH�EUH]�SR]QDYDQMD
NRQNUHWQLK�VORYDURSLVQLK�SRVWRSNRY�WHÌNR�XYLGHWL��DOL�JUH
]D�SULND]�DYWHQWLáQH�MH]LNRYQH�UDEH�DOL�]D�NRQVWUXNW�VOR�
YDURSLVFD��3UHGYVHP�EL�ELOR�PRÌQR�QDWDQáQHMH� UD]OLNR�
YDWL� PHG� SULPHURP� LQ� ]JOHGRP�� QSU�� SR� DQDORJLML� ]
QHPÊNR� WHUPLQRORJLMR�� NMHU� MH� UDED� L]UD]RY� %HLVSLHO� LQ
%HOHJ�QDáHORPD� UD]OLNRYDOQD��%HLVSLHO� R]��SULPHU� EL�ELO
XVWUH]QLFD� VORYHQVNHPX� L]WUÊNX� �WDNR� 66.-��� NL� MH� NRQ�
VWUXNW� VORYDURSLVFD�� QDVWDO� QD� RVQRYL� QMHJRYH� MH]LNRYQH
NRPSHWHQFH� LQ�DOL� V� VPLVHOQR� XSRUDER� R]�� SUHGHODYR
UD]SRORÌOMLYHJD� MH]LNRYQHJD� JUDGLYD�� àH� Y� VORYDUMX� LOX�
VWULUDPR�DYWHQWLáQR�MH]LNRYQR�UDER��Y�QHVSUHPHQMHQL�RE�
OLNL� ]DMHWR� L]� UD]SRORÌOMLYHJD� VORYDUVNHJD� MH]LNRYQHJD
JUDGLYD��EL�ELOR�VPLVHOQR�JRYRULWL�R�]JOHGX��QHP��%HOHJ��
7DNR� EL� XYHGOL� UD]OLNRYDOQRVW� PHG� L]UD]RPD� SULPHU� LQ
]JOHG��NL�MH�SR�7RSRULÊLáX��������Y�VORYHQÊáLQL�QDM�QH�EL

ELOR��9�QDGDOMHYDQMX� WHJD�EHVHGLOD� MH� L]UD]�SULPHU� XSR�
UDEOMHQ�]D�SRLPHQRYDQMH�VORYDURSLVQHJD�SRMPD�QDVSORK
LQ�QH�UD]OLNRYDOQR�N�L]UD]X�]JOHG�

7LSL�LQ�IXQNFLMH

5D]XPHYDQMH�VORYDUVNHJD�SRQD]DUMDOQHJD�SULPHUD�MH
ODKNR� ÊLUÊH� DOL� RÌMH�� 9� ÊLUÊHP� VPLVOX� JUH� SUHGYVHP� ]D
YUVWH�SULPHUD��NL�SRQD]DUMDMR�VNODGHQMVNH�ODVWQRVWL�L]WRá�
QLFH��QSU��SUHGORÌQD�YH]OMLYRVW�SUL�JODJROVNLK�L]WRáQLFDK��
WLSLáQR�EHVHGQR�RNROMH��NRORNDFLMH��IUD]HRORÊNH�LQ�WHUPL�
QRORÊNH�]YH]H��Y�NDWHULK�MH�L]WRáQLFD�HQD�L]PHG�VHVWDYLQ�
WHU� VWDYáQR� R]�� EHVHGLOQR� UDER� �VNODGHQMVND� YSHWRVW� Y
EHVHGLOQR�RNROMH���0HGWHP�NR�SUYL�GYH�YUVWL�SRQD]DUMDWD
VLVWHPVNR� UDYQLQR� MH]LND� �ODQJXH� Y� SDUDGLJPDWVNHP� LQ
VLQWDJPDWVNHP�R]LUX��� JUH� SUL� WUHWML� ]D� ]UFDOMHQMH�SDUROH
�SULP��+DUUDV��������������0HG�SRQD]DUMDOQR�JUDGLYR�Y
ÊLUÊHP�VPLVOX�Y�QHNDWHULK�WLSLK�NODVLáQLK�WLVNDQLK�VORYDU�
MHY� VRGLMR� ÊH� VOLNRYQR� LQ� JUDILáQR� JUDGLYR�� L]MDYH� LQ�DOL
SULSRYHGL� LQIRUPDQWRY� �WH� SUHGYVHP� Y� GLDOHNWRORÊNLK
VORYDUMLK��� HQFLNORSHGLáQH� LQIRUPDFLMH� UD]OLáQHJD� WLSD�
REVHJD�LQ�REOLNH��NL�SD�Y�WHP�EHVHGLOX�QLVR�REUDYQDYDQH�
2ÌMH�UD]XPHYDQMH�SRQD]DUMDOQHJD�SULPHUD�VH�QDQDÊD�OH
QD�SRQD]RULWHY�VWDYáQH�R]��EHVHGLOQH�UDEH�L]WRáQLFH��NHU
QDM� EL� OH� WD� PHURGDMQR� YSOLYDOD� QD� XVWUH]QR� VHPDQWL�
]DFLMR� L]WRáQLFH�� 1DYHGEH� NRORNDFLM�� SUHGYVHP� SD� IUD�
]HRORÊNLK� LQ� WHUPLQRORÊNLK� ]YH]� WH� IXQNFLMH� QH� RSUDY�
OMDMR�� VDM� JUH� ]D� MH]LNRYQRVLVWHPVNH� OHNVLNDOQH� HQRWH� ]
ODVWQR�VHPDQWLNR��SULP��={SIJHQ��������

1DPHPEQRVW�SRQD]DUMDOQHJD�SULPHUD�MH�WRUHM�Y�WHP�
GD� GRSROQMXMH� VORYQLáQH�� SRPHQVNR�SUDJPDWLáQH� LQ� VL�
FHUÊQMH�YUVWH�QDYHGE�N�VORYDUVNL� L]WRáQLFL�LQ�XSRUDEQLNX
QXGL� GRGDWQH� SRGDWNH� JOHGH� IRUPDOQR�VNODGHQMVNLK� LQ
SRPHQVNR�SUDJPDWLáQLK� ODVWQRVWL� L]WRáQLFH�� 3RVOHGLáQR
VH�PX� SULSLVXMHWD� GYD� QDáHOQD� YLGLND� IXQNFLMVNRVWL�� GH�
VNULSWLYQL�LQ�QRUPDWLYQL� �:LHJDQG��������+DUUDV��������
'HVNULSWLYQRVW� VH� NDÌH� Y� VRRGQRVQL� SRYH]DQRVWL� SRQD�
]DUMDOQHJD� SULPHUD� ]� RVWDOLPL� VHVWDYLQDPL� VORYDUVNHJD
VHVWDYND��SUHGYVHP�V�SRPHQVNLPL�QDYHGEDPL��QRUPDWLY�
QRVW� SD� Y� REOLNRYDQMX� PHULO�� SRWUHEQLK� ]D� REOLNRYDQMH
NYDOLWHWQHJD� SRQD]DUMDOQHJD� SULPHUD�� WRUHM� WDNHJD�� NL
ODKNR�SRVOHGLáQR�PHURGDMQR�SUHGVWDYOMD� MH]LNRYQR�QRU�
PR��9�VORYDURSLVQL�SUDNVL�SUHYODGXMH�GHVNULSWLYQD�QDYH�
]DQRVW� SULPHUD� QD� VLQWDJPDWLáQH� LQ� VHPDQWLáQR�SUDJ�
PDWLáQH� VORYDUVNH� QDYHGEH�� L]� áHVDU� L]KDMDWD� QMHJRYD
VORYQLßQD�LQ�SRPHQVNRSRMDVQMHYDOQD�IXQNFLMD��=DGQMD�MH
SRPHQVNRGRORßHYDOQD� �SULP��+XPDU�������� DOL� SRPHQ�
VNRUD]OLNRYDOQD���WD�MH�QDMEUÌ�SUHYODGXMRáD��VDM�MH�JOHGH
QD� QDáHOQR� NRPSOHNVQRVW� OHNVLNDOQLK� SRPHQRY� SRQD�
]DUMDOQL� SULPHU� SRJRVWR� Y� IXQNFLML� UD]GYRXPOMDQMD� YHá�
SRPHQVNLK� L]WRáQLF� R]�� Y� IXQNFLML� UD]OLNRYDQMD�PRÌQLK
SRPHQVNLK� RGWHQNRY�� 7XGL� Y� JRYRULFL� SURWRWLSVNH� VH�
PDQWLNH� QDVWRSD� SRQD]DUMDOQL� SULPHU� Y� SRPHQVNRSR�
MDVQMHYDOQL� IXQNFLML�� SULPHUL� QDM� EL� ELOL� QDQL]DQL� Y� ]D�
SRUHGMX� RG� QDMEROM� SURWRWLSLáQHJD� SUHNR� PDQM� WLSLáQLK
GR� PRUHELWQLK� SULPHURY� QHSURWRWLSLáQH� �PHWDIRULáQH�
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UDEH�L]WRáQLFH��-HKOH���������SUL�áHPHU�JUH�SUDY]DSUDY�]D
UD]SRQ� PHG� SRPHQVNRGRORáHYDOQR� LQ� SRPHQVNRUD]�
OLNRYDOQR� IXQNFLMR�� .RQáQR� SRQD]DUMDOQL� SULPHU� ODKNR
WXGL� QDGRPHÊáD� VHPDQWLáQR�SUDJPDWLáQH� QDYHGEH�� SR
+XPDU�������������JUH�]D�SVHYGRUD]ODJDOQR�IXQNFLMR�

0HWRGH

3RPHPEHQ� YLGLN� SRQD]DUMDOQHJD� SULPHUD� MH� YSUDÊD�
QMH� QMHJRYH� DYWHQWLáQRVWL� R]�� QHDYWHQWLáQRVWL� LQ� V� WHP
YSUDÊDQMH�YLURY�WHU�PHWRG��SR�NDWHULK�VH�SULGRELYDMR�VOR�
YDUVNR� UHOHYDQWQL� MH]LNRYQL� SRGDWNL�� 1DáHORPD� VR� VH�
VWDYOMDOFX� VORYDUMD� QD� YROMR� QDVOHGQMH� PRÌQRVWL� �SRVD�
PLáQR�DOL�Y�NRPELQDFLML���]DMHPDQMH�SRGDWNRY�L]�REVWR�
MHáLK� VORYDUVNLK� YLURY�� REOLNRYDQMH� SULPHURY� QD� RVQRYL
ODVWQH� MH]LNRYQH� NRPSHWHQFH�� DQNHWLUDQMH� LQIRUPDQWRY�
XSRÊWHYDQMH�VORYDUVNHJD�JUDGLYD� LQ�]DMHPDQMH�SRGDWNRY
L]� EHVHGLOQLK� NRUSXVRY� �%HUJHQKROW]�� 0XJGDQ�� �����
������

=DJRYRUQLNL� DYWHQWLáQLK� SRQD]DUMDOQLK� SULPHURY
�]JOHGRY� SR� ]JRUDM� SUHGODJDQL� WHUPLQRORJLML�� VR� ELOL� R]�
VR� SUHGYVHP� VORYDURSLVFL�� NL� VH� ]DY]HPDMR� ]D� PDNVL�
PDOQR� VWRSQMR� GRNXPHQWLUDQRVWL� VORYDUVNHJD� MH]LNRY�
QHJD�JUDGLYD��QSU��3OHWHUÊQLN��66.-��GLDOHNWRORÊNL�VORYDUML
Y�VORYHQVNHP�SURVWRUX���9�QRYHMÊHP�áDVX�L]KDMD�]DKWHYD
SR�DYWHQWLáQRVWL�L]�NURJRY��NL�]DJRYDUMDMR�VWDOLÊáH��GD�VR
HGLQL� YHURGRVWRMQL� VORYDUVNL� YLUL� REVHÌQL� WHU� SRGURáQR�
SUHQRVQLÊNR�LQ�IXQNFLMVNR�XUDYQRWHÌHQL�EHVHGLOQL�NRUSXVL
�SULP��]D� VORYHQÊáLQR�/RJDU��*RUMDQF�������� ]D� VORYHQ�
VNR� IUD]HRORJLMR� *DQWDU�� ������� =DJRYRUQLNL� NRQVWUX�
LUDQLK�� WM��QHDYWHQWLáQLK�SULPHURY� �L]WUÊNRY�SR� VORYHQVNL
WHUPLQRORJLML�� VR� RELáDMQR� VHVWDYOMDOFL� XáQLK� VORYDUMHY�
3UHGQRVW�WDNLK�SULPHURY�QDM�EL�ELOD�Y�WHP��GD�VR��ODKNR�
NUDMÊL� LQ� MLK� MH� Y� VORYDUMX� ]DWR� ODKNR� YHá�� GD� VR� ODKNR
VLVWHPDWLáQR� LQ� GRVOHGQR� SULODJRMHQL� SRWUHEDP� SUHGYL�
GHQHJD�XSRUDEQLND�WHU�GD�MLK�ODKNR�VORYDURSLVHF�REOLNXMH
WDNR�� GD� ER� ]� QMLPL� RSWLPDOQR� SRQD]RULO� �VXEMHNWLYQR�
L]EUDQH� VORYQLáQH�� VLQWDJPDWVNH� LQ� SRPHQVNR�SUDJPD�
WLáQH� ODVWQRVWL� L]WRáQLFH�� =DJRYRUQLNL� NRQVWUXLUDQLK� SUL�
PHURY� WUGLMR� WXGL��GD� VR� L]NOMXáQR�NRUSXVQR�SULGREOMHQL
MH]LNRYQL� SRGDWNL� QHUHGNR� NRQWHNVWXDOQR� LQ� OHNVLNDOQR
SUH]DKWHYQL� ]D� XSRUDEQLND� GRORáHQLK� WLSRY� VORYDUMHY
�SUHGYVHP� XáQLK� VORYDUMHY�� WHU� GD� YVHEXMHMR� SUHYHá
HQFLNORSHGLáQLK� LQ� ]DWR� VORYDUVNR�PDQM� UHOHYDQWQLK� LQ�
IRUPDFLM�� *OHGH� QD� SUHGYLGHQH� SUHGQRVWL� LQ� SRPDQM�
NOMLYRVWL� DYWHQWLáQLK� R]�� QHDYWHQWLáQLK� SULPHURY� MH� RáLW�
QR��GD�VH�MH�R�QMLKRYHP�WLSX��YUVWL� LQ�ÊWHYLOX�WUHED�RGOR�
áDWL�VNODGQR�V�WLSRP�VORYDUMD��SUHGYLGHQLP�XSRUDEQLNRP
LQ�PHGLMHP�

3UL� VHVWDYOMDQMX� GYRMH]LáQLK� VORYDUMHY� LPD� VORYDUR�
SLVHF� JOHGH� SULPHURY� QDVOHGQMH� PRÌQRVWL�� NRQVWUXLUDQH
SULPHUH�ODKNR�EUH]�VSUHPHPE�SUHYHGH�Y�VORYDUVNL�FLOMQL

MH]LN�� FLWDWH� L]� OLWHUDUQLK� GHO� ODKNR� SUHYHGH� VDP� DOL
XSRUDEL�SUHYRGH� OLWHUDUQLK� GHO�� L]� NDWHULK� SULPHU� L]YLUD�
áH� WL�REVWDMDMR��7X� VH�RGSLUD�GRGDWQL�SUREOHP�� WHPHOMHá
QD� PRÌQLK� VWUDWHJLMDK� SUHYDMDQMD�� QHNDWHUH� QDPUHá
SUHYDMDOFD� QDYDMDMR� N� VORJRYQLP� LQ� VOLNRYQR�PHWDIR�
ULáQLP�UD]OLNDP�PHG�L]YLUQLNRP�LQ�SUHYRGRP��/XEHQVN\
LQ�0F6KDQH� ������������]DWR�]D�SULPHUH�Y�GYRMH]LáQLK
VORYDUMLK�SUHGODJDWD�W��L��VREHVHGLOQH�SUHYRGH��FRQWH[WXDO
WUDQVODWLRQV���7L�SUL� LVNDQMX�SUHYRGQH�XVWUH]QLFH�N� L]WRá�
QLFL� RPRJRáDMR� XSRÊWHYDQMH� NRQWHNVWXDOQRVWL� LQ� WDNR
RSWLPLUDMR� VORYDUVNL� SULND]� PRÌQLK� SRPHQVNLK� LQ�DOL
VORJRYQLK� RGWHQNRY� EHVHGMD� Y� REHK� VORYDUVNLK� MH]NLK�
9VHNDNRU� SD� WXGL� WX� YHOMD�� GD� R� WLSX�� YUVWL� LQ� ÊWHYLOX
SULPHURY�RGORáDMR�WLS�VORYDUMD��SUHGYLGHQL�XSRUDEQLN� LQ
PHGLM�
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3RGREQR�NRW�SRQD]DUMDOQL�SULPHU�YHOMD�WXGL�VORYDUVND
REUDYQDYD� IUD]HRORJLMH� ]D� SRPHPEQR� PHULOR� SUL� RFH�
QMHYDQMX�YHURGRVWRMQRVWL�LQ�VWURNRYQH�NDNRYRVWL�VSORÊQLK
VORYDUMHY���1DáHOQR�SRMPRYDQMH� IUD]HRORJLMH� SUL� WHP� MH
GYRMQR�� WUDGLFLRQDOQR� MH� IUD]HRORJLMD� UD]XPOMHQD� SUHG�
YVHP� NRW� VHVWDYQL� GHO� VORYDUVNHJD� SRQD]DUMDOQHJD
JUDGLYD�N� L]WRáQLFDP��NL�VR� IUD]HPVNH�VHVWDYLQH� LQ� WDNR
QHSRVUHGQR�QH�YSOLYD�QD�VORYDUVNR�PDNURVWUXNWXUR��WDNR
QSU�� 66.-� LQ� ÊWHYLOQL� VSORÊQL� GYRMH]LáQL� VORYDUML� V� VOR�
YHQÊáLQR���1DVSURWQR�VR� IUD]HPL� ODKNR�REUDYQDYDQL�NRW
VDPRVWRMQH�YHáEHVHGQH�SRLPHQRYDOQH�HQRWH�V�VWDWXVRP
OHNVHPD�� WRUHM� NRW� MH]LNRYQRVLVWHPVNL� GHO� EHVHGLÊáD�
1DYHGED�VORYDUVNH�REOLNH�IUD]HPD�Y�VNORSX�VORYDUVNHJD
VHVWDYND�N�HQREHVHGQL�L]WRáQLFL��NL�MH�VHVWDYLQD�IUD]HPD�
MH� Y� WHP� SULPHUX� PLNURVWUXNWXUQD� UD]ÊLULWHY� VORYDUVNH
PDNURVWUXNWXUH�� 5D]OLNRYDQMH� Y� VWDWXVQHP� SRMPRYDQMX
IUD]HRORJLMH�SRVOHGLáQR�VSUHPLQMD�VWDWXV�SRQD]DUMDOQHJD
SULPHUD�� Y� SUYHP� SULPHUX� MH� IUD]HP� L]HQDáHQ� V� SR�
QD]DUMDOQLP�SULPHURP��Y�GUXJHP�SULPHUX� VORYDUVND�QD�
YHGED� IUD]HPD� NRW� OHNVLNDOQRVLVWHPVNH� HQRWH� VDPD� SR
VHEL� ]DKWHYD� LQ�DOL� SUHGYLGHYD� SRQD]DUMDOQL� SULPHU�� WM�
SRQD]RULWHY� UDEH�� 9� QDGDOMHYDQMX� VH� UD]PLVOHN� QDQDÊD
QD�]DGQMH�UD]XPHYDQMH�IUD]HRORJLMH�Y�VORYDUMX�

8JRWRYLWYH��NL�VH�QDQDÊDMR�QD�SRQD]DUMDOQL�SULPHU�QD
VSORÊQR� �SULP�� SRJO�� ���� SUDYLORPD� YHOMDMR� WXGL� ]D� IUD�
]HRORJLMR�� IUD]HRORÊNL� SULPHU� SRNULYD� VORYQLáQR� LQ� SR�
PHQVNRSRMDVQMHYDOQR�IXQNFLMR��,]EUDQ�QDM�EL�ELO�WDNR��GD
EL� SRQD]DUMDO� ]JUDGEHQH� ODVWQRVWL� IUD]HPD� YNOMXáQR� ]
YDULDQWQRVWMR� IUD]HPVNLK� VHVWDYLQ� LQ�DOL� DOWHUQDWLYQLPL
OHNVLNDOQLPL�]DSROQLWYDPL�]XQDMIUD]HPVNLK�YH]OMLYRVWQLK
GRORáLO� WHU�RELáDMQR�EHVHGLOQR�UDER�Y�SRPHQVNLK� LQ�RE�
OLNRVORYQR�VNODGHQMVNLK�R]LULK��KNUDWL� SD�QH�EL� VPHO� ELWL
SUH]DKWHYHQ� JOHGH� GRGDWQLK� GRPR]QDQVNR�HQFLNORSH�
GLáQLK�YVHELQ��SULP��:RWMDN��������������=DGQMD�]DKWHYD

� 3ULP��+XPDU� ������������ �)UD]HRORJLMD�GRORáD�SRPHPEQRVW��YUHGQRVW� LQ�XSRUDEQRVW�YVDNHJD� VSORÊQHJD� VORYDUMD� ����� VDM� MH�RG� WHJD�
NROLNR�ID]HRORJHPRY�MH�Y�VORYDUMX�SULND]DQLK��RGYLVQD�YHáMD�DOL�PDQMÊD�LQIRUPDWLYQRVW�VSORÊQHJD�DOL�SUHYRGQHJD�VORYDUMD��
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MH� QDáHORPD� YSUDÊOMLYD�� àH� QDM� EL� IUD]HRORJLMD� SRXGDU�
MHQR� L]ND]RYDOD� NXOWXUQRVSHFLILáQH� ]QDáLOQRVWL� RNROMD
MH]LND��áLJDU�VHVWDYQL�GHO�MH��NDNRU�]DWUMXMH�WUDGLFLRQDOQD
IUD]HRORÊND� YHGD�� MH� EUH]� GRGDQLK� QDYHGE� HQFLNORSH�
GLáQLK� SRGDWNRY� VORYDUVNR� QH� PRUHPR� RSWLPDOQR� SUL�
ND]DWL��ÉH�SRVHEHM�WR�YHOMD�]D�VORYDUVNL�SULND]�UHJLRQDOQR
RPHMHQH� LQ�DOL�QDUHáQH� IUD]HRORJLMH��3ULP��]�]QDNRP�«
XYHGHQR�QDYHGER� HQFLNORSHGLáQH� LQIRUPDFLMH� Y� VORYDU�
VNL� SUHGVWDYLWYL� VORYHQVNLK� LVWUVNLK� JRYRURY� �0DUF� %UD�
WLQD�� ������� NL� MH� ]D� QHSR]QDYDOFD� LVWUVNLK� JRYRURY� QH�
SRJUHÊOMLYD�


±L�WLW� Qt� 
EL�Ol� *KLWLW� QD� ELOH+� 
]HPOMR� SRGHOMHYDWL� ]
YOHáHQMHP�VODPLF
�«�ËUHEDQMH�PHG�NUDMÊLPL� LQ�GDOMÊLPL
SDOLáLFDPL�VODPLFDPL�� 7LVWL�� NL� MH� SRYOHNHO� GDOMÊR� VOD�
PLFR�� MH� �]PDJDO��� WLVWL� SD�� NL� MH� SRWHJQLO� NUDMÊR�� MH� L]�
JXELO�� 9áDVLK� MH� QDPUHá� YHOMDOR�� GD� VWD� VL� VWUDQNL�� WM�
QDMHPQLN�]HPOMH�YLQRJUDGD� LQ�QDMHPRGDMDOHF��GHOLOL�SUL�
GHOHN�� SUL� áHPHU� MH� PRUDO� QDMHPRGDMDOHF� SULVSHYDWL
JQRMLOR�� àH� MH� ÌHOHOD� HQD� VWUDQND� SUHNLQLWL� VRGHORYDQMH�
VH� MH�SRJRGED�DYWRPDWLáQR�SUHNLQLOD��3ULGHOHN�SD� VWD� VL
VWUDQNL� UD]GHOLOL� WDNR�� GD� VWD� ÌUHEDOL� ]D� SDUQR� R]�� QH�
SDUQR� YUVWR� QSU�� WUW�� VDM� EL� VL� VLFHU� ODKNR� HQD� VWUDQND
SULODVWLOD�EROMÊH�YUVWH�R]��EROMÊL�SULGHOHN�

.DNRU�VSORÊQD�UD]SUDYD�R�VORYDUVNHP�SRQD]DUMDOQHP
SULPHUX�MH�WXGL�UD]PLVOHN�R�IUD]HRORÊNHP�SRQD]DUMDOQHP
SULPHUX� SRJRVWR� NRQWUDVWLYQH� QDUDYH�� 'REURYRO
VNLM
������� ]DVWRSD� VWDOLÊáH�� GD� QDM� SULPHUL� QDáHORPD� L]KD�
MDMR� L]� DYWHQWLáQLK� NRQWHNVWRY�� QMLKRY� QDPHQ� MH� SRWU�
MHYDQMH� GRPQHY� HNYLYDOHQWQRVWL� LQ� SRQD]DUMDQMH� UHDOQH
IUD]HRORÊNH� UDEH��� 9HQGDU� YVL� DYWHQWLáQL� NRQWHNVWL� QLVR
SULPHUHQ� YLU� VORYDUVNHJD� IUD]HRORÊNHJD� SRQD]DUMDOQHJD
JUDGLYD��ÊH�SRVHEHM��NHU�YVHEXMHMR�UD]QROLNH�IUD]HRORÊNH
YDULDQWH� LQ� SUHQRYLWYH�� NL� RWHÌXMHMR� DOL� FHOR� RQHPR�
JRáDMR�SUHYHGOMLYRVW�LQ�V�WHP�VORYDUVNR�SUHGVWDYLWHY�PH�
GMH]LNRYQLK� HNYLYDOHWQRVWQLK� UD]PHULM�� 6SUHMHPOMLYH� QDM
EL� ELOH� �YDULDQWH� Y� RNYLULK� XVXVD��� WRUHM� WDNH�� NL� QH
SUHVWRSDMR�SUDJD�WROHUDQWQRVWL�JOHGH�QD�MH]LNRYQR�QRUPR
�'REURYRO
VNLM�� ������ ������ PHGWHP� NR� HQNUDWQH�� NUH�
DWLYQH� SUHQRYLWYH� QLVR� SULPHUQR� MH]LNRYQR� JUDGLYR� ]D
SRQD]DUMDOQL�SULPHU��NHU�QH�]UFDOLMR�WLSLáQRVWL�SRPHQD�LQ
UDEH� VORYDUVNH�REOLNH� IUD]HPD��SUHGYVHP�SD�QLVR� DGHN�
YDWQR�SUHYHGOMLYH�

9VHNDNRU� VH� RE� WHP� RGSLUD� YSUDÊDQMH�� NDM� JRYRUHF
QHNHJD� MH]LND� ÊH� REáXWL� NRW� RELáDMQR�� áHSUDY�YDULDQWQR
UDER�� LQ� NMH� VH� ]DáQH� SRGURáMH� NUHDWLYQRVWL� LQ� LQR�
YDWLYQRVWL��=JROM�VWDWLVWLáQL�SRGDWHN�R�SRJRVWQRVWL�UDEH��NL
JD�]DJRWDYOMDMR�NRUSXVQR�SULGREOMHQL� MH]LNRYQL� SRGDWNL�
QL�GRYROM�]DQHVOMLY�SRND]DWHOM�RELáDMQRVWL�Y�MH]LNX��VDM�MH
]QDQR�� GD� VWRSQMD� SRJRVWQRVWL� UDEH� LQ� VWRSQMD� SR]QD�

YDQMD�SUL�JRYRUFLK�QH�VRYSDGDWD�YHGQR�R]��DYWRPDWLáQR
�-HVHQÊHN���������3ROHJ�WHJD�MH�Y�JRYRUMHQHP�MH]LNX�ÊWH�
YLOR� YDULDQW� LQ� SUHQRYLWHY� ÊH� YLÊMH� NRW� Y� ]DSLVDQLK� EH�
VHGLOLK�� NDNRU� XJRWDYOMD�0DUF� %UDWLQD� ������� ]D� LVWUVNR
QDUHáQR�IUD]HRORJLMR�

6ORYDURSLVHF� LPD� RE� QDÊWHWLK� YSUDÊDQMLK� GYH� PRÌ�
QRVWL�� 3UYD� MH� SUHGYVHP� WHRUHWLáQD�� ODKNR� VH� RGSRYH
QDYDMDQMX�PDQM�IUHNYHQWQH�YDULDQWQRVWL�WHU�]D�IUD]HRORÊNL
SRQD]DUMDOQL� SULPHU� L]ELUD� PHG� EHVHGLOQLPL� UHDOL]D�
FLMDPL� W�� L�� VORYDUVNH�REOLNH� IUD]HPD� �NL�SD� MH�SUDY� WDNR
ODKNR�YDULDQWQD���3UREOHP�WDNHJD�RGORáDQMD�MH�Y�WHP��GD
VR� IUD]HRORÊNH�]YH]H�Y� UHDOQL� MH]LNRYQL� UDEL�PDQM� XVWD�
OMHQH��NRW�VH�Y�IUD]HRORÊNL�WHRULML�SUHGYLGHYD��ÉH�SRVHEHM
WHÌDYQR� MH� WRYUVWQR�RGORáDQMH�� áH�JUH� ]D� MH]LN�� NL� QLPD
HPSLULáQR� SUHYHUMHQHJD� LQYHQWDUMD� VWDQGDUGQH� IUD]HR�
ORJLMH� �QSU�� VORYHQÊáLQD��� DOL� áH� JUH� ]D� VORYDUVNR� RE�
UDYQDYR� QDUHáQH� IUD]HRORJLMH�� NL� WHPHOML� QD� ]ELUDQMX
IUD]HRORÊNHJD�JUDGLYD�SUL� �RELáDMQR�PDORÊWHYLOQLK��LQIRU�
PDQWLK��� 'UXJD� PRÌQRVW� MH�� GD� YDULDQWH� YNOMXáL� PHG
SRQD]DUMDOQR�JUDGLYR�N�VORYDUVNL��DOL�SUHYODGXMRáL��REOLNL
IUD]HPD��9� YVDNHP�SULPHUX� SD�PRUD� ELWL� RGORáLWHY� SR�
YH]DQD� ]� QDPHPEQRVWMR� VORYDUMD� LQ� SRVOHGLáQR� V� IXQN�
FLMVNRVWMR� SULPHUD�� SUYD�PRÌQRVW� VH� ]GL� SULPHUQHMÊD� ]D
HQR��LQ�GYRMH]LáQH�XáQH�VSORÊQH�DOL�IUD]HRORÊNH�VORYDUMH�
NDWHULK� SULPDUQL� QDPHQ� MH� QRUPLUDQMH� IUD]HRORJLMH�
GUXJD� ]D� VSORÊQH� LQ� IUD]HRORÊNH� VORYDUMH� VWDQGDUGQHJD
MH]LND� WHU� ]D� QDUHáQH� VSORÊQH� LQ� IUD]HRORÊNH� VORYDUMH�
NDWHULK� SULPDUQL� QDPHQ� MH� LQYHQWDUL]DFLMD� LQ� GRNXPHQ�
WDFLMD�IUD]HRORJLMH�

3UDNVD�Y�VORYDUMLK

)UD]HRORÊNL� VORYDUML�� SUHGYVHP� GYRMH]LáQL�� VH� JOHGH
SRQD]DUMDOQLK� SULPHURY� ELVWYHQR� UD]OLNXMHMR�� 1HNDWHUL
SRQD]DUMDOQHJD� JUDGLYD� VSORK� QH� QDYDMDMR�� Y� GUXJLK
QDMGHPR� NUDWNH� LQ� L]PLÊOMHQH� SULPHUH�� NL� SD� YHáLQRPD
QH�]DGRÊáDMR�]D�SRQD]RULWHY�NRQWHNVWXDOQR�XVWUH]QH�IUD�
]HRORÊNH�UDEH��QHNDWHUL�QDYDMDMR�NUDMÊH�DOL�GDOMÊH�FLWDWH�L]
OLWHUDUQLK� LQ�DOL� PHGLMVNLK� EHVHGLO� Y� L]KRGLÊáQHP� LQ
FLOMQHP�VORYDUVNHP�MH]LNX��QDMGHPR�SD�WXGL�NRPELQDFLMR
OLWHUDUQLK� FLWDWRY� LQ� NRQVWUXLUDQLK� SULPHURY� Y� REHK� MH�
]LNLK� �SULP��/XEHQVN\��0F6KDQH��������9�XáQLK� VORYDU�
MLK�SUHYODGXMHMR�NRQVWUXLUDQL�LQ�DOL�L]PLÊOMHQL��WRUHM�QHDY�
WHQWLáQL� SULPHUL�� NHU� QDM� EL� ELOL� Y� NODVLáQLK� WLVNDQLK� VOR�
YDUMLK� NOMXE� XJRWRYOMHQLP� SRPDQMNOMLYRVWLP� XVWUH]QHMÊL
]DUDGL� RPHMHQHJD� REVHJD� VORYDUVNHJD� VHVWDYND�� PHWHP
NR� VORYDUML� YHáMHJD� REVHJD� GDMHMR� SUHGQRVW� DYWHQWLáQLP
SULPHURP� L]� OLWHUDUQLK� EHVHGLO�� ÊH� SRVHEHM�� áH� WL� VR�
YSDGDMR�V�SUHYRGL�Y�FLOMQHP�VORYDUVNHP�MH]LNX�

� .RQVWUXLUDQH�� W�M�� QHDYWHQWLáQH� SULPHUH� IUD]HRORÊNH� UDEH� 'REURYRO
VNLM� GRSXÊáD� OH�� áH� Y� EHVHGLOQLK� NRUSXVLK� XVWUH]QLK� SULPHURY� QL
PRJRáH�QDMWL�

� 3ULP�� UD]SUDYR�R� L]ELUL� LQ� SRGREL� QDUHáQHJD�JRYRUFD�� NL� MH� SULPHUHQ�]D� LQIRUPDQWD� SUL� ]ELUDQMX� QDUHáQHJD� IUD]HRORÊNHJD� JUDGLYD�Y
0DUF�%UDWLQD��������
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9�QDGDOMHYDQMX�MH�SUHGVWDYOMHQD�PRÌQD�SUDNVD�QDYD�
MDQMD� SRQD]DUMDOQHJD� SULPHUD�� LQ� VLFHU� QD� VQRYL� HQR�
MH]LáQHJD� IUD]HRORÊNHJD� VORYDUMD� �&&',�� ������� YHáMH�
]LáQH�IUD]HRORÊNH�SRGDWNRYQH�]ELUNH��(3+5$6��������LQ
RVQXWND�HQRMH]LáQHJD�GLDOHNWDOQHJD� VORYDUMD� �0DUF�%UD�
WLQD�� ������� 9� SUYLK� GYHK� SULPHULK� JUH� ]D� WLS� XáQHJD
VORYDUMD�R]��SULSRPRáND��QDPHQMHQHJD�SUHGYVHP�WXMHMH�
]LáQHPX�XSRUDEQLNX�LQ�UDEL�Y�UHFHSWLYQLK��SURGXNWLYQLK
LQ� XáQLK� NRQWHNVWLK�� WRUHM� SDVLYQL� LQ� DNWLYQL� UDEL�
1DYDMDP�MX�NRW�SULPHU�PRÌQH�SUDNVH�JOHGH�NRUHODFLMVNLK
RGQRVRY� PHG� SRQD]DUMDOQLP� SULPHURP� LQ� GUXJLPL� QD�
YHGEHQLPL� VHVWDYLQDPL� VORYDUVNHJD�VHVWDYND� �SULP�SRJO�
����9�&&',�VH�SULPHUL�QDYH]XMHMR�QD�SRPHQVNR�UD]ODJR�
NL� MH� REOLNRYDQD� WDNR�� GD� SUDYLORPD� YVHEXMH� UD]OLáQH�
SUHGYVHP� SUDJPDWLáQH� LQ� VORYQLáQH� NRPHQWDUMH�� Y� SR�
GDWNRYQL� ]ELUNL� (3+5$6� SD� SULPHUL� VLVWHPDWLáQR� SRQD�
]DUMDMR� YUVWR� HNVSOLFLWQR� UD]OLNRYDQLK� WLSRY� QDYHGE� N
SRVDPH]QHPX� IUD]HPX��3UL�0DUF�%UDWLQD� ������� JUH� ]D
RVQXWHN� IUD]HRORÊNHJD� VORYDUMD� VORYHQVNLK� LVWUVNLK�JRYR�
URY��QDPHQMHQHJD�SUHGYVHP�LQYHQWDUL]DFLML�LQ�GRNXPHQ�
WDFLML�QDUHáQHJD�IUD]HRORÊNHJD�JUDGLYD�

3RQD]DUMDOQL�SULPHU�Y�&ROOLQV�&REXLOG�'LFWLRQDU\
RI�,GLRPV��&&',�������

&&',�MH�SUYL�DQJOHÊNL�IUD]HRORÊNL�VORYDU��Y�NDWHUHP�VR
SRQD]DUMDOQL�SULPHUL� L]NOMXáQR�NRUSXVQHJD� L]YRUD��8SR�
UDEOMHQ� MH� ELO� DQJOHÊNL� EHVHGLOQL� NRUSXV� 7KH� %DQN� RI
(QJOLVK�� NL� MH� Y� áDVX� ]DMHPDQMD� IUD]HRORÊNLK� SRGDWNRY
REVHJDO� ����PLOLMRQRY�EHVHG�EULWDQVNH� LQ� DPHULÊNH� DQ�
JOHÊáLQH� L]� UD]QRYUVWQLK� EHVHGLO�� 1HNDWHUL� GYRPLMR� Y
RSWLPDOQRVW� NRUSXVQH� PHWRGH� SULGRELYDQMD� VORYDUVNR
UHOHYDQWQLK� IUD]HRORÊNLK� SRGDWNRY�� 7DNR� &RZLH� ������
�����RSR]DUMD�QD�RSRPER�XUHGQLNRY�&&',��GD�SULEOLÌQR
WUHWMLQD� ]DMHWLK� IUD]HPRY� L]ND]XMH� UHODWLYQR� QL]NR� VWRS�
QMR� SRJRVWQRVWL� LQ� SUL� WHK� ODKNR� QDVWDQHMR� WHÌDYH� SUL
LVNDQMX� XVWUH]QLK� EHVHGLOQLK� SULPHURY� UDEH�� 3ROHJ� WHJD
VR� NRUSXVQL� SULPHUL� QDáHORPD� GDOMÊL�� SUHGYVHP� ]DUDGL
MDVQHMÊH�SRQD]RULWYH�EHVHGQHJD�R]��EHVHGLOQHJD�RNROMD�
Y� NDWHUHP� IUD]HP� QDVWRSD�� ]DUDGL� áHVDU� VH� Y� WLVNDQHP
VORYDUMX�QXMQR�]PDQMÊD� ÊWHYLOR�SULPHURY��7DNR�VH�PRUD
VHVWDYOMDOHF� VORYDUMD�RGORáDWL�PHG�YHáMLP�ÊWHYLORP�NUDM�
ÊLK� SULPHURY�� V� áLPHU� SUHSXÊáD� L]ELUR� XVWUH]QHJD� SUL�
PHUD�XSRUDEQLNX�� LQ�PHG�PDQMÊLP�ÊWHYLORP�GDOMÊLK�SUL�
PHURY�� V� áLPHU� SD� SRJRVWR� VXJHULUD� SRVSORÊLWYH� DOL� SR�
HQRVWDYOMDQMD�JOHGH�SRPHQD�LQ�UDEH�IUD]HPD�

$OWHUQDWLYQD�PRÌQRVW� MH� YNOMXáHYDQMH� IUD]HPD�Y� SR�
PHQVNR� UD]ODJR�� 1DYHGEH� SULPHURY�� NL� ML� VOHGLMR�� VR� V
WHP�GHORPD�UD]EUHPHQMHQH�LQ�VH�ODKNR�RVUHGRWRáDMR�QD
SRQD]RULWHY� GRGDWQLK� ODVWQRVWL� DOL� SRVHEQRVWL� JOHGH� QD
SRPHQ�LQ�UDER� IUD]HPD��QSU��QD�SRQD]RULWHY�NRQWHNVWX�
DOQHJD�RNROMD� �SULP� VO�� ��� DOL� QD�SRQD]RULWHY� VORYQLáQLK
]QDáLOQRVWL� Y� VPLVOX�PRÌQHJD� SRVDPRVWDOMHQMD� IUD]HPD
�SULP�� VO�� ��� R]�� SRQD]RULWHY� YDULDELOQRVWL� SRVDPH]QLK
IUD]HPVNLK�VHVWDYLQ��SULP��VO�����

6O�� ��� 6ORYDUVNL� VHVWDYHN� N� L]WRàQLFL� EXLOG� EULGJHV
�&&',��
)LJ�� ��� 'LFWLRQDU\� DUWLFOH� IRU� WKH� HQWU\� EXLOG� EULGJHV
�&&',��

6O�����6ORYDUVNL�VHVWDYHN�N� L]WRàQLFL�JLYH� WKH�JUHHQ� OLJKW
�&&',��
)LJ�� ��� 'LFWLRQDU\� DUWLFOH� IRU� WKH� HQWU\� JLYH� WKH� JUHHQ
OLJKW��&&',��

3UHGYVHP� VH� V� WHP� SULGREL� SURVWRU� ]D� SRQD]RULWHY
SUDJPDWLáQLK�SRVHEQRVWL� UDEH��QSU��YUHGQRWHQMVNL�RGQRV
JRYRUFD� GR� YVHELQ�� NL� MLK� IUD]HP� SRLPHQXMH�� DOL� JHR�
JUDIVNR�SRJRMHQD�YDULDELOQRVW�R]��RPHMLWHY�UDEH��SULP�VO�
���DOL�WLSLáQH�NRQWHNVWXDOQH�R]��VORYQLáQH�RNROLÊáLQH�UDEH
�SULP��VO����LQ����

6O�����6ORYDUVNL�VHVWDYHN�N�L]WRàQLFL�VKRRW�D�OLQH��&&',��
)LJ�� ��� 'LFWLRQDU\� DUWLFOH� IRU� WKH� HQWU\� VKRRW� D� OLQH
�&&',��
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6O�� ��� 6ORYDUVNL� VHVWDYHN� N� L]WRàQLFL� QHFN� DQG� QHFN
�&&',��
)LJ�� ���'LFWLRQDU\� DUWLFOH� IRU� WKH� HQWU\�QHFN� DQG� QHFN
�&&',��

6O�����6ORYDUVNL�VHVWDYHN�N�L]WRàQLFL�RQ�D�UROO��&&',��
)LJ�����'LFWLRQDU\�DUWLFOH�IRU�WKH�HQWU\�RQ�D�UROO��&&',��

3RQD]DUMDOQL�SULPHU�Y�(3+5$6�������

(3+5$6�� MH� YHáMH]LáQR� IUD]HRORÊNR� XáQR� JUDGLYR�
VHVWDYOMHQR� L]� GYHK� SRJODYLWQLK� NRPSRQHQW�� ÊWLULMH]LáQH
SRGDWNRYQH� IUD]HRORÊNH� ]ELUNH� LQ� ]ELUNH� LQWHUDNWLYQLK
VDPRUD]ODJDOQLK� YDM� ]D� XáHQMH� LQ�DOL� SRXáHYDQMH� IUD�
]HRORJLMH�� 3RGDWNRYQD� ]ELUND� YVHEXMH� QDG� ����� IUD]H�
PRY�� 9VDN� MH� HQRWQR� OLQJYLVWLáQR� RSUHPOMHQ�� LQ� VLFHU� V
SRPHQVNLPL��VORYQLáQLPL�LQ�VORJRYQR�SUDJPDWLáQLPL�UD�
]ODJDPL�R]��NRPHQWDUML��NL�VR�VLVWHPDWLáQR�SRGNUHSOMHQH
V�SRQD]DUMDOQLPL�SULPHUL�

0RGXODUQL� OLQJYLVWLáQL� RSLV� WHPHOML� QD� PRGHOX� ]D
VORYDUVNR� SUHGVWDYLWHY� IUD]HRORJLMH� �çXUáR�� ������ LQ
XSRÊWHYD� VLFHU� ÌH� YHáNUDW� L]UDÌHQR� SRWUHER� SR� YHáGL�
PHQ]LRQDOQL� LQ� LQWHJUDWLYQL� VORYDUVNL� REGHODYL� IUD]HR�
ORJLMH� �PHG� GUXJLPL�:RWMDN�� ������� 0RGHO� SUHGYLGHYD
QDVOHGQMH�WLSH�QDYHGE�N�SRVDPH]QHPX�IUD]HPX�

� QDYHGER�VORYDUVNH�REOLNH�IUD]HPD�YNOMXáQR�]�XSRÊWH�
YDQMHP�OHNVLNDOL]LUDQLK�YDULDQWQLK�LQ�SROMXEQR�]DSRO�
QOMLYLK�� YHQGDU� REYH]QLK� VHVWDYLQ� �GDWL� URNR� Y� RJHQM
]D�NRJD�NDM��

� QDYHGER� SRPHQVNH� UD]ODJH�� NL� MH� QDáHORPD� NUDWND�
QHQDUDWLYQD�� LQ� SRJRVWR� YVHEXMH� QHIUD]HRORÊNH� XV�
WUH]QLNH� N� REUDYQDYDQHPX� IUD]HPX� �GDWL� URNR� Y
RJHQM� ]D� NRJD�NDM�� SRSROQRPD� ]DXSDWL� NRPX�ßHPX�
MDPßLWL�]D�NRJD�NDM��

� QDYHGER� VORYQLáQLK� ODVWQRVWL�� NL� YVHEXMH� GYH� YUVWL
LQIRUPDFLM� �� SUL� JODJROVNLK� IUD]HPLK� SROMXEQRVWQL
]DLPNL� R]QDáXMHMR� REYH]QD� LQ� QHREYH]QD� YH]OML�
YRVWQD� GRORáLOD� �EHOLWL� VL� JODYR�� NGR� VL� EHOL� JODYR� �V
ßLP�NRP� �� ]DUDGL� ßHVD�NRJD��� GUXJD� YUVWD� VORYQLáQLK
LQIRUPDFLM� SD� VR� SRGDWNL� R� VNODGHQMVNLK� YORJDK�� Y
NDWHULK�IUD]HP�QDVWRSD�Y�VWDYNX��LPHWL�SROQH�URNH�GH�
OD�� SRYHGHN�� V� NRÊR� LQ� NRVWPL�� SULVORYQR� GRORßLOR
QDßLQD��

� QDYHGER� OHNVLNDOQHJD� RNROMD�� NL� YVHEXMH� SRGDWNH� R
YDULDELOQRVWL�IUD]HPVNLK�VHVWDYLQ��RG�JODYH�GR�SHW��RG
JODYH� GR� SHWD�SHWH� �� RG� SHW� GR� JODYH� �� RG� QRJ� GR
JODYH�� LQ� SRGDWNH� R� WLSLáQHP� EHVHGMX�� NL� VH� SUL�
áDNRYDQR�SRMDYOMD�RE� IUD]HPX� �ßUQR�QD�EHOHP��SLÈH
NDM�ßUQR�QD�EHOHP���LPHWL�GRELWL�NDM�ßUQR�QD�EHOHP��
ELWL�ßUQR�QD�EHOHP��

� QDYHGER�VORJRYQLK�R]QDN��ELWL�]D�OXQR��VODEÈDOQR��
� QDYHGER� SUDJPDWLáQLK� SRMDVQLO�� WHK� MH� YHá� YUVW�� QD�

QDÊDMR� VH� ODKNR� QD� ]QDáLOQD� SRGURáMD�� Y� NDWHULK� MH
IUD]HP�SRJRVWR�Y�UDEL��]DLWL�QD�NULYD�SRWD��IUD]HP�VH
SRJRVWR� XSRUDEOMD�� NR� VH� JRYRUL� R� UD]YRMX�� Y]JRML�
L]REUDÊHYDQMX� PODGLK� OMXGL�� 3UDYLORPD� MH� KNUDWL
PLÈOMHQR� NUÈHQMH� ]DNRQD��� L]UDÌDMR� JRYRUáHYR� YUHG�
QRWHQMH� WHJD�� QD� NDU� VH� IUD]HP� QDQDÊD� �SRG� YVDNR
NULWLNR�� V� IUD]HPRP� JRYRUHF� L]UDÊD� ]HOR� QHJDWLYQR
RFHQR� LQ� RGNORQLOHQ� RGQRV� GR� NRJD� DOL� ßHVD��� QD�
QDÊDMR� VH�QD�JRYRUQD�GHMDQMD��NL� MLK�JRYRUHF�]� UDER
IUD]HPD�RSUDYOMD��]DYLKDWL�URNDYH��SRJRVWR�NRW�SR]LY
N�GHOX��NRW�RSR]RULOR��GD�MH�SRWUHEQR�]DßHWL�YHOLNR�LQ
SUL]DGHYQR�GHODWL�� GD�EL�GRVHJOL� ]DVWDYOMHQH� FLOMH� DOL
UHÈLOL�SUREOHP��

� QDYHGER�SRPHQVNR�VRURGQLK�L]UD]RY��LWL�QD�OLPDQLFH
�NRPX���LWL�QD�OHG��NRPX���

� QDYHGER� EHVHGLOQLK� ]JOHGRY� �SRQD]DUMDOQLK� SULPH�
URY���NL�VR�L]EUDQL�LQ�SULND]DQL� WDNR��GD�VLVWHPDWLáQR
SRQD]DUMDMR�YVH�QDÊWHWH�VHVWDYLQH�RSLVD�SRVDPH]QHJD
IUD]HPD�
3RQD]DUMDOQL�SULPHUL�Y�(3+5$6�X�VR�DYWHQWLáQL��EHVH�

GLOQL� LQ� L]YLUDMR� L]� GRVHJOMLYLK� NRUSXVRY� REUDYQDYDQLK
MH]LNRY� �1RYD� EHVHGD� LQ� )LGD� ]D� VORYHQÊáLQR�� LQ�DOL� L]

� (3+5$6�MH�UH]XOWDW�PHGQDURGQHJD�UD]LVNRYDOQHJD�SURMHNWD�]�LVWLP�LPHQRP��NL�MH�SRWHNDO�PHG�OHWRPD������LQ������LQ�MH�ELO�ILQDQFLUDQ
L]�HYURSVNHJD�SURJUDPD�6RNUDWHV��/LQJXD����9RGLOD�JD�MH�9LGD�-HVHQÊHN�V�)LOR]RIVNH�IDNXOWHWH�8QLYHU]H�Y�0DULERUX�� VRGHORYDOL�SD�VR
UD]LVNRYDOFL�IUD]HRORJLMH�L]�$YVWULMH��0DGÌDUVNH��6ORYDÊNH�LQ�6ORYHQLMH��/HWD������MH�ELO�QDJUDMHQ�]�(YURSVNLP�MH]LNRYQLP�SUL]QDQMHP�]D
LQRYDWLYQH�GRVHÌNH�SUL�UD]YLMDQMX�MH]LNRYQLK�XáQLK�JUDGLY�LQ�SULSRPRáNRY�
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6O�����,]VHN�L]�SRGDWNRYQH�]ELUNH�(3+5$6�
)LJ�����$Q�H[WUDFW�IURP�WKH�(3+5$6�GDWDEDVH�

VSOHWQLK�SRL]YHGE��.�YVDNHPX�IUD]HPX�MLK�MH�QDYHGHQLK
QDMYHá� SHW�� .YDQWLWDWLYQD� RPHMLWHY� WHPHOML� QD� IXQNFLR�
QDOQRVWL�SRGDWNRYQH�]ELUNH�Y�YORJL�XáQHJD�JUDGLYD��NMHU
EL�YHOLNR�ÊWHYLOR�SULPHURY�QD�XSRUDEQLND�GHORYDOR�SUHG�
YLGRPD� RWHÌHYDOQR�� VDM� EL� PRUDO� L]ELUDWL� Y� PQRÌLFL� MH�
]LNRYQLK�SRGDWNRY��NDU�QH�EL�ELOR�SULPHUQR�Y�áDVRYQHP
LQ� ]DKWHYQRVWQHP� VPLVOX�� 3RQD]DUMDOQL� SULPHUL� VR� Y
(3+5$6�X�Y�UHFLSURáQHP�RGQRVX�GR�YVHK�YUVW�VORYDUVNLK
QDYHGE� N� SRVDPH]QHPX� IUD]HPX�� 6R� SRQD]RULWYH� IUD�
]HRORÊNLK� SRPHQVNLK� LQ� VORYQLáQLK� ODVWQRVWL� WHU� UDEH�
KNUDWL�SD�VR�ELOL�SUL� VHVWDYOMDQMX�SRGDWNRYQH�]ELUNH� WXGL
L]KRGLÊáH�]D�REOLNRYDQMH�]JRUDM�SULND]DQLK�YUVW�QDYHGE�

3RQD]DUMDOQL� SULPHU� Y� (3+5$6�X� MH� Y� VNODGX� V
IXQNFLMDPL� SULPHUD�� NL� MLK� ]D� XáQH� VORYDUMH� SUHGYLGHYD
={IJHQ� �������� SRQD]DUMD� IUD]HRORÊNL� SRPHQ� R]�� MH� Y
QHSRVUHGQL�QDYH]DYL�QD�SRPHQVNH�QDYHGEH�LQ�Y�SRPRá
SUL�XVWUH]QL�VHPDQWL]DFLML�IUD]HPD��SRQD]DUMD�SUDJPDWLNR
IUD]HPD�� MH� Y� QHSRVUHGQL� SRYH]DYL� ]� QDYHGEDPL� SUDJ�
PDWLáQLK�SRMDVQLO��SRQD]DUMD�VORYQLáQH�ODVWQRVWL�IUD]HPD�
MH�Y�QHSRVUHGQL�SRYH]DYL�V�VORYQLáQLPL�QDYHGEDPL��7DNR
Y� FHORWL� SRNULYD� VYRMR� GHVNULSWLYQR� NRPSRQHQWR� �SULP�
SRJO�����

3RQD]DUMDOQL�SULPHU�Y�RVQXWNX�GLDOHNWDOQHJD
IUD]HRORÇNHJD�VORYDUMD��0DUF�%UDWLQD�������

6ORYDUVND� REUDYQDYD� QDUHáQH� IUD]HRORJLMH� Y� 0DUF
%UDWLQD� ������� MH� YHáLQRPD� Y� VNODGX� ]� DNWXDOQR� IUD�
]HRJUDIVNR� WHRULMR�� NL� VH� XNYDUMD� ]� ]JUDGER� LQ� YVHELQR
VORYDUVNHJD� VHVWDYND�Y�QDUHáQLK� �IUD]HRORÊNLK�� VORYDUMLK�
SUHGYVHP� VORYDUMLK� VORYHQVNLK� LQ� KUYDÊNLK� QDUHáQLK� JR�
YRURY��=EUDQR�IUD]HRORÊNR�JUDGLYR�V�SRGURáMD�VORYHQVNH
,VWUH� MH� WXGL� Y� WHP� VORYDUMX� RSUHPOMHQR� ]� YHáGLPHQ�
]LRQDOQLPL� RSLVL�� 6ORYDUVNL� VHVWDYHN� N� SRVDPH]QHPX

IUD]HPX� REVHJD� QDVOHGQMH� QDMSRPHPEQHMÊH� YUVWH� QD�
YHGE�
� QDYHGER� VORYDUVNH� REOLNH� IUD]HPD�� YNOMXáQR� ]� YD�

ULDQWDPL�
� QDYHGER�SRNQMLÌHQH� VORYDUVNH� REOLNH� IUD]HPD�� NL� MR

MH� DYWRULFD��áH� MH� QLVR� SRGDOL� QDUHáQL� JRYRUFL�� ]DSL�
VDOD�QD�RVQRYL� ODVWQH�QDUHáQH�NRPSHWHQFH�DOL� SD� MR
MH�NRQWHNVWXDOQR�UHNRQVWUXLUDOD��]DGQMH�]ODVWL�SUL�JOD�
JROVNLK�IUD]HPLK�V�SRJRVWLPL�JODJROL��NRW�VR�ELWL��SULWL�
KLWLW�VH�
YUHáL�VH
�LSG���

� QDYHGER� SRPHQVNH� UD]ODJH� R]�� SUDJPDWLáQHJD� NR�
PHQWDUMD�Y�SULPHUX�SUDJPDWLáQLK�IUD]HPRY�

� QDYHGER�QDUHáQHJD�SRQD]DUMDOQHJD�]JOHGD��WM��DYWHQ�
WLáQHJD�SULPHUD���YNOMXáQR�V�IRQHWLáQLP�]DSLVRP�LQ�]
QDYHGER�ORNDFLMH�

� IDNXOWDWLYQR�QDYHGER�NRPHQWDUMD��NL�YVHEXMH�áXVWYH�
QRVWQH�NYDOLILNDWRUMH�R]��VORJRYQH�R]QDNH��]ODVWL�LURQ�
�� LURQLáQR�� NOHWY�� �� NOHWYLFD�� ]PHU�� �� ]PHUMDOQR�
VODEÈ�� �� VODEÊDOQR��� HWLPRORÊNH� SRGDWNH�� SRGDWNH� R
PRUHELWQL�RPHMLWYL�UDEH�LSG�
3RQD]DUMDOQL� SULPHUL� �DYWRULFD� MLK� JOHGH� QD� DYWHQ�

WLáQRVW� GRVOHGQR� LPHQXMH� ]JOHGL�� SULP�� WXGL� SRJO�� ��� VR
XYHGHQL�V�VWUXNWXUQLP�R]QDáHYDOFHP����áH�MLK�MH�YHá��VR
QXPHULáQR� ORáHQL� LQ� SUDYLORPD� RSUHPOMHQL� ]� QDYHGER
YLUD� R]�� ]� QDYHGER� ORNDFLMH�� V� áLPHU� DYWRULFD� RSWLPLUD
SUHJOHGQRVW� ]JUDGEH� VORYDUVNHJD� VHVWDYND� LQ� GRNXPHQ�
WDUQR�YUHGQRVW�VORYDUMD�

3ULPHUL� VR� SUDYLORPD� JUDGLYQR� GRNXPHQWLUDQL�� WRUHM
DYWHQWLáQL� LQ� ]EDQL� SR�PHWRGL� DQNHWLUDQMD� LQIRUPDQWRY�
$YWRULFD� ]DYUDáD�PRÌQRVW� QDYDMDQMD� NRQVWUXLUDQLK�� QH�
DYWHQWLáQLK� SULPHURY�� NL� VH� ML� ]GLMR� ]D� JRYRUMHQR� ]YUVW�
NDNUÊQD�MH�QDUHáMH��QHVPLVHOQL��]DWR�QDYHGED�SULPHUD�SUL
QHNDWHULK� IUD]HPLK� WXGL� PDQMND�� 6� WHJD� VWDOLÊáD� VH� ]GL
]DVQRYD� VORYDUMD� VLFHU� QHGRVOHGQR� L]SHOMDQD�� D� MH� DYWR�
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ULáLQ�DUJXPHQW�SURWL�QHDYWHQWLáQLP�SULPHURP�XWHPHOMHQ�
1HQD]DGQMH� MH� WXGL� XPDQMNDQMH� SULPHUD� SRYHGQR�� L]�
ND]XMH� ODKNR�PDQMÊR� VWRSQMR�ÌLYRVWL�R]��DNWXDOQRVWL�GR�
WLáQHJD�IUD]HPD�

Ml� ÊsOD�� X
Ù
� s7t�UV� �sOH

Á
�GÃW� s0L�±FD� HQR� s-½�NFD� *LWL� Y

7UVW�JOHGDW�0LKFD�LQ�-DNFD+�
LWL�Y�7UVW�]DPDQ��WM��QH�GD
EL� NDM� SURGDOD� R]�� ]DVOXÌLOD
� R]�� sMÃ�W� ±� s0L�±FH

�
� HQR

s-½�NFD� � *LWL� N�0LKFX� LQ� -DNFX+� 
LWL� Y� 7UVW
������L��sUl�Q
s0L�±FL� LQX� s-D�NFL�� 7X� VR� QÃ� SÃsOD�áH

�
�� QÃ� sPH

Á
�V�W�QL

SÃsOD�áH
�
�X
Ù
� s7Ã�UVWL�� sPD�Ê�]s�X�Q� LQ� VX�GsYD�� EsUR�QtVWD

sID�QWD��0LsNH
Á
�]H� LQ� ����� MD� sEHH��� LQX� sWX�áÃMR� sX�UH�� LQ

áH��sUH�Ê� �±�� s0L�±FL� LQX� s-D�NFL�� sSR�QMÃU��sUH
�
�Ê�X
Ù
� s7Ã�UV

����6sPR�EsÈL��SÃU� s0L�±FD�LQX� s-½�NFD�X
Ù
� s7Ã�UVWH

�
�����áH�VL

ÊX��sOL
Ù
l�GÃW�� VL� ÊX� WÃQ�ásMl�� sPD�ÈR�� EL� sUL

Ù
Ã�NR�� IsUD�MÃW�

�'H��«�'RPQHYDP�� GD� MH� ELOD� SUYRWQD� REOLND� IUD�
]HPD�LWL�N�0LKFX�LQ�-DNFX�
LWL�Y�7UVW
��NDVQHMH�SD�VWD
VH�WDNR�REOLND�NRW�SRPHQ�UD]ÊLULOD��0LKHF�LQ�-DNHF�MH
NLS� �� XUD�� NL� VWRML� QD�9HOLNHP� WUJX� �3LD]]D�8QLWj�� V
VORYHQVNLPD�ODVWQLPD�LPHQRPD�

6O�����,]VHN�L]�RVQXWND�IUD]HRORÉNHJD�VORYDUMD�VORYHQVNLK
LVWUVNLK�JRYRURY��0DUF�%UDWLQD��������
)LJ�� ��� $Q� H[WUDFW� RI� WKH� GUDIW� YHUVLRQ� RI� WKH� SKUD�
VHRORJLFDO� GLFWLRQDU\� RI� 6ORYHQH� VSHHFKHV� RI� ,VWULD
�0DUF�%UDWLQD��������

3RQD]DUMDOQL�SULPHU�Y�0DUF�%UDWLQD��������QDáHORPD
SRQD]DUMD�IUD]HRORÊNL�SRPHQ�LQ�VH�WDNR�QHSRVUHGQR�QD�
YH]XMH� QD� SRPHQVNH� QDYHGEH�� .HU� SUDYLORPD� L]YLUD� L]
L]MDY�LQIRUPDQWRY��NL�VR�ELOH�QDPHQVNR�SULGRELYDQH��QH�
UHGNR�SRQD]DUMD�WXGL�HWLPRORJLMR�LQ�SUDJPDWLáQH�UD]VHÌ�
QRVWL� IUD]HPVNH� UDEH�� 7DNR� SRNULYD� SUHGYVHP� SRPHQ�
VNRSRQD]DUMDOQR� LQ� PDQM� VORYQLáQR� GHVNULSWLYQR� NRP�
SRQHQWR�

1250$7,91267�321$=$5-$/1(*$�35,0(5$

1RUPDWLYQD� NRPSRQHQWD� SRQD]DUMDOQHJD� SULPHUD
SUHGYLGHYD� PHULOD� ]D� RFHQR� QMHJRYH� NDNRYRVWL� LQ� SUL�
PHUQRVWL�� NL� VR� VLFHU� QXMQR� Y� VRRGYLVQRVWL� RG� WLSD�� QD�
PHPEQRVWL� LQ� IXQNFLMVNRVWL� SRVDPH]QHJD� VORYDUMD�� D
NOMXE�WHPX�L]ND]XMHMR�QHNDM�VNXSQLK�]QDáLOQRVWL��7DNR�MH
SRQD]DUMDOQL� SULPHU� �WXGL� IUD]HRORÊNL�� GREHU�� NDGDU� LPD
QDMPDQM�QDVOHGQMH�ODVWQRVWL�
� L]ND]XMH�QHSRVUHGQR�SRYH]DYR�V�SRPHQVNLPL�QDYHG�

EDPL� Y� VORYDUVNHP� VHVWDYNX� WHU� MLK� GRSROQMXMH� QD
QDáLQ�� GD� SRQD]DUMD� SURWRWLSLáQH� ODVWQRVWL� WHJD�� NDU
SRLPHQXMH�QDQDÊDOQD�L]WRáQLFD��WXGL�IUD]HRORÊND��

� L]ND]XMH�QHSRVUHGQR�SRYH]DYR�V�VORYQLáQLPL��VLQWDJ�
PDWLáQLPL�� SDUDGLJPDWLáQLPL�� QDYHGEDPL� Y� VORYDU�
VNHP� VHVWDYNX� WHU� MLK� GRSROQMXMH� QD� QDáLQ�� GD� SR�
QD]DUMD� WLSLáQH� VORYQLáQH� LQ� VLQWDJPDWLáQH� ODVWQRVWL
QDQDÊDOQH�L]WRáQLFH�

� L]ND]XMH� QHSRVUHGQR� SRYH]DYR� V� VORJRYQR�SUDJPD�
WLáQLPL�QDYHGEDPL�Y�VORYDUVNHP�VHVWDYNX� WHU� MLK�GR�
SROQMXMH� QD� QDáLQ�� GD� SRQD]DUMD� WLSLáQD� EHVHGLOQR�
YUVWQH��NRQWHNVWXDOQH�LQ�VSRURáDQMVNRSRORÌDMQH�RNR�
OLÊáLQH�UDEH�QDQDÊDOQH�L]WRáQLFH�

� L]ND]XMH� YUVWR� LQ� REOLNR�� NL� MH� SULODJRMHQD� WLSX�
QDPHPEQRVWL�LQ�IXQNFLMVNRVWL�SRVDPH]QHJD�VORYDUMD�
2� VWRSQML� NDNRYRVWL� SRQD]DUMDOQHJD� SULPHUD� SD� RG�

ORáDMR�ÊH�
� VNUE� ]D� XVWUH]QR� EHVHGLÊáH�� NULWHULM�� NL� MH� Y� VRGREQL

OHNVLNRJUDILML�SUL]QDQ�NRW�VWDQGDUG�LQ�SR�NDWHUHP�QDM
ER� EHVHGLÊáH� Y� SRPHQVNLK� UD]ODJDK� REYH]QR� WXGL
OHPDWL]LUDQR�� VH�QDM� UD]ÊLUL� WXGL� QD� SRQD]DUMDOQL� SUL�
PHU�� ÊH� SRVHEHM� QDM� EL� WR� YHOMDOR� ]D� XáQH� VORYDUMH
�SULP��.{VWHU��1HXEDXHU�������������

� DNWXDOQRVW�SRQD]DUMDOQHJD�SULPHUD�SRPHQL�VNODGQRVW
]�DNWXDOQR�MH]LNRYQR�UDER�LQ�WXGL�VNODGQRVW�]�]XQDM�
MH]LNRYQR��WM��ÌLYOMHQMVNR�UHDOQRVWMR�

� YVHERYDQRVW� NXOWXURORÊNH�� HQFLNORSHGLáQH� LQIRUPD�
FLMH� Y� SRQD]DUMDOQLK� SULPHULK�� NDGDU� WR� ]DKWHYD� QD�
QDÊDOQD�L]WRáQLFD�

� ]DJRWDYOMDQMH�DNWXDOQLK�JUDGLYQLK�YLURY�]D�]DMHPDQMH
MH]LNRYQLK� SRGDWNRY�� NL� VR� ODKNR� OH� GRYROM� REVHÌQL
WHU�UHSUH]HQWDWLYQL�EHVHGLOQL�NRUSXVL�]DSLVDQHJD�LQ�DOL
JRYRUMHQHJD�MH]LND�

6./(3

3RQD]DUMDOQL�SULPHU�MH�LQ�RVWDMD�SRPHPEQD�VHVWDYLQD
VORYDUVNHJD� VHVWDYND� Y� NODVLáQLK� WHU� Y� HQDNL� PHUL� WXGL
GLJLWDOQLK�VORYDUMLK�LQ�MH]LNRYQLK�SRGDWNRYQLK�]ELUNDK��-H
PHULOR� NDNRYRVWL� VORYDURSLVQH� SUDNVH�� 1MHJRYL� GRPL�
QDQWQL� IXQNFLML� VWD�SRPHQVNRSRMDVQMHYDOQD� LQ� VORYQLáQD�
SUL� áHPHU� VH� IUD]HRORÊNL� SRQD]DUMDOQL� SULPHU� QDáHORPD
QH�UD]OLNXMH�RG�SULPHUD��NL�VH�QDQDÊD�QD�HQREHVHGQH�OHN�
VHPH��9� GREL� GLJLWDOQLK� MH]LNRYQLK� YLURY� SD� VH� Y� VORYD�
URVORYQHP� UD]LVNRYDQMX� LQ� VORYDURSLVQHP�GHORYDQMX�QD�
ND]XMH�SRPHPEHQ�REUDW��SRQD]DUMDOQL� SULPHU�� NL� MH� WUD�
GLFLRQDOQR�SRWUMHYDO� LQ�SRQD]DUMDO� MH]LNRYQR� �LQ� IUD]HR�
ORÊNR��]QDQMH��WHPHOMHáH�QD�LQGLYLGXDOQL�NRPSHWHQFL�VOR�
YDURSLVFD� LQ� WUDGLFLML� QMHJRYLK� SUHGKRGQLNRY�� SUHKDMD� Y
L]KRGLÊáH�LQ�VUHGLÊáH�YVDNUÊQHJD�VORYDURSLVQHJD�GHOD��3UL�
GREOMHQ�MH�L]�PQRÌLFH�UHDOQHJD�LQ�DNWXDOQHJD�NRUSXVQHJD
MH]LNRYQHJD� JUDGLYD�� MH� RVQRYD� ]D� MH]LNRYQR� DQDOL]R� LQ
YLU� SRGDWNRY� ]D� VORYDUVNL� MH]LNRYQL� RSLV��1RY�PHGLM�� WM�
GLJLWDOQR�VORYDUVNR�RNROMH�GHVNULSWLYQH�UD]VHÌQRVWL�SULPH�
UD� UD]ÊLUMD� LQ� YNOMXáXMH� VORYDUVNHJD� XSRUDEQLND� NRW� QMH�
JRYHJD�DNWLYQHJD� �VR�REOLNRYDOFD��*OHGH�QD�QDáHOQR�QH�
RPHMHQRVW�SURVWRUD� MH�QDPUHá�GDQD�PRÌQRVW�]D�QDWDQá�
QHMÊR� LQ� REVHÌQHMÊR� SRQD]RULWHY� VORYDUVNLK� L]WRáQLF� V
SULPHUL�� ]D� LQGLYLGXDOQR� �XSRUDEQLÊNR�� VHOHNFLRQLUDQMH
SULPHURY��SURJUHVVLYH�GLVFORVXUH��LQ�]D�SRYH]DYH�]�EHVH�
GLOQLPL�NRUSXVL��YNOMXáQR�V�SUHYHUMHQLPL� LQ�SUHGODJDQLPL
LVNDOQLPL� QL]L�� R]�� ]� GUXJLPL� OHNVLNDOQLPL� YLUL�� 1D� WHM
HPSLULáQL� RVQRYL� QDM� EL� Y� SULKRGQMH� QDVWDMDOL� VRGREQL
VORYDUML�LQ�OHNVLNDOQL�LQIRUPDFLMVNL�VLVWHPL�
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9LGD�-(6(1Ç(.
8QLYHU]D�Y�0DULERUX��)LOR]RIVND�IDNXOWHWD��6,������0DULERU��.RURÊND����

H�PDLO��YLGD�MHVHQVHN#VLRO�QHW

6800$5<
7KH� GLFWLRQDU\� LOOXVWUDWLYH� H[DPSOH� LV� DQ� HOHPHQW� RI� WKH� GLFWLRQDU\� DUWLFOH� ZKLFK� LOOXVWUDWHV� WKH� PHDQLQJ�

SUDJPDWLFDO�DQG�JUDPPDWLFDO�FKDUDFWHULVWLFV��DQG� WKH�XVH�RI�HQWULHV�DQG�RU� VXE�HQWULHV��&RQVLGHULQJ� WKH�DERYH� LW� LV
VHQVLEOH� WR� WUHDW� WKH� VRUW�� W\SH��FKDUDFWHULVWLFV��DQG�H[WHQW�RI� LOOXVWUDWLYH�H[DPSOHV�ZLWK� UHVSHFW� WR� WKH� W\SH�� H[WHQW�
SXUSRVH�� DQG� IXQFWLRQ� RI� WKH� GLFWLRQDU\� LQ� TXHVWLRQ�� 7KH� H[DPSOH� VXSSOHPHQWV� WKH� JUDPPDWLFDO�� PHDQLQJIXOO\�
SUDJPDWLFDO�DQG�RWKHU�VRUWV�RI�FLWDWLRQV�LQ�D�GLFWLRQDU\�DUWLFOH�DQG�DV�VXFK�RIIHUV�DGGLWLRQDO�LQIRUPDWLRQ�UHJDUGLQJ�WKH
PHDQLQJ��IRUPDO��V\QWDFWLFDO��DQG�SUDJPDWLFDO�FKDUDFWHULVWLFV�RI�WKH�HQWU\��7KH�JUDPPDWLFDO�IXQFWLRQ�RI�WKH�LOOXVWUDWLYH
H[DPSOH�GHULYHV�IURP�LWV�V\QWDJPLF�GLPHQVLRQ��WKH�H[DPSOH�LOOXVWUDWHV�W\SLFDO�V\QWDFWLFDO�DVVRFLDWLRQV�ZLWKLQ�ZKLFK
WKH�HQWU\� LV� UHSHDWHG���ZKLOH� LWV�PHDQLQJIXOO\�H[SODQDWRU\�IXQFWLRQ�GHULYHV� IURP�WKH�VHPDQWLF�GLPHQVLRQ��7KH� ODWWHU
IXQFWLRQ� FDQ� EH� HLWKHU� PHDQLQJIXOO\�GHVLJQDWLRQDO� RU� PHDQLQJIXOO\�GLVFULPLQDWLYH�� 7KH� IXQFWLRQ� RI� WKH� LOOXVWUDWLYH
H[DPSOH�UHIHUV� WR� WKH�V\QWDJPDWLF��V\QWDFWLFDO�� VHPDQWLF��DQG�SUDJPDWLF� OHYHOV�RI� ODQJXDJH��ZKLFK� LV� LQ�DFRUG�ZLWK
ERWK�EDVLF�ZD\V�RI�GLFWLRQDU\�XVH���SDVVLYH�DQG�DFWLYH��,Q�DFFRUGDQFH�ZLWK�WKLV��WKH�H[WHQW�RI�DQ�LQGLYLGXDO�H[DPSOH
DQG�WKH�QXPEHU�RI�H[DPSOHV�SHU�HQWU\�RU�VXE�HQWU\�LQ�D�VSHFLILF�GLFWLRQDU\�FDQQRW�EH�GHWHUPLQHG�XQLYHUVDOO\��DV�WKLV
LQYROYHV�FRPSOH[�GHSHQGHQFH�UHODWLRQVKLSV�EHWZHHQ�WKH�W\SH��PHGLXP��SXUSRVH��IXQFWLRQ��DQG�XVHU�RI�GLFWLRQDU\�DV
ZHOO� DV� EHWZHHQ� WKH� W\SH� DQG� QXPEHU� RI� RWKHU� HOHPHQWV� RI� WKH� GLFWLRQDU\� DUWLFOH�� WKH� ODWWHU� ZLWK� UHVSHFW� WR� WKH
GHVFULSWLYH� GLPHQVLRQ�RI� DQ� LOOXVWUDWLYH�H[DPSOH� DV� LW� LV� XQGHUVWRRG� LQ� WKLV� DUWLFOH�� 7KH� DERYH� UHIHUV� WR� LOOXVWUDWLYH
H[DPSOHV�WR�RQH�ZRUG�DV�ZHOO�DV�PXOWL�ZRUG�SKUDVHRORJLFDO�UHIHUHQFH�HQWULHV�DQG�RU�VXEHQWULHV�

.H\�ZRUGV��LOOXVWUDWLYH�H[DPSOH��OH[LFRJUDSK\��SKUDVHRORJ\��JHQHUDO�GLFWLRQDU\��SKUDVHRORJLFDO�GLFWLRQDU\��GDWDEDVH

9,5,�,1�/,7(5$785$

&&',� �� &ROOLQV� &REXLOG� 'LFWLRQDU\� RI� ,GLRPV� �������
/RQGRQ�
'8:� �� '8'(1� 'HXWVFKHV� 8QLYHUVDOZ{UWHUEXFK
��������0DQQKHLP�HWF�
(3+5$6���(3+5$6���������9HáMH]LáQR�IUD]HRORÊNR�XáQR
JUDGLYR��/MXEOMDQD�
66.-���6ORYDU�VORYHQVNHJD�NQMLÌQHJD�MH]LND�������������
/MXEOMDQD�

$EHO�� $�� �������� 'DV� OH[LNRJUDSKLVFKH� %HLVSLHO� LQ� GHU
/��/H[LNRJUDSKLH� �DP� %HLVSLHO� HLQHV� /��.RQWH[W�� XQG
*UXQGZRUWVFKDW]Z{UWHUEXFKHV��� 'HXWVFK� DOV� )UHPG�
VSUDFKH����������������
%HUJHQKRO]�� +��� 0XJGDQ�� -�� �������� )RUPHQ� XQG� 3UR�
EOHPH�GHU�'DWHQHUKHEXQJ�,,��*HJHQZDUWVEH]RJHQH�V\Q�
FKURQLVFKH�:{UWHUE�FKHU��9��+DXVPDQQ��)��-��HW�DO���XU���
:{UWHUE�FKHU�� (LQ� LQWHUQDWLRQDOHV� +DQGEXFK� ]XU
/H[LNRJUDSKLH�����7HLOEG��%HUOLQ��1HZ�<RUN��GH�*UX\WHU�
����������
&RZLH�� $�� 3�� �������� 7KH� 3ODFH� RI� ,OOXVWUDWLYH� 0DWHULDO
DQG�&ROORFDWLRQV�LQ�WKH�'HVLJQ�RI�D�/HDUQHU
V�'LFWLRQDU\�
9��6WUHYHQV��3���XU����,Q�+RQRXU�RI�$��6��+RUQE\��2[IRUG�
2[IRUG�8QLYHUVLW\�3UHVV����������

&RZLH��$��3�� �������� (QJOLVK�3KUDVHRJUDSK\��9��%XUJHU�
+�� HW� DO�� �XU���� 3KUDVHRORJLH�� (LQ� LQWHUQDWLRQDOHV� +DQG�
EXFK�GHU�]HLWJHQ{VVLVFKHQ�)RUVFKXQJ�����+DOEEG��%HUOLQ�
1HZ�<RUN����������
'REURYRO
VNLM�� '�� �������� .RQWUDVWLYH� 3KUDVHRORJLH� LQ
7KHRULH� XQG� :{UWHUEXFK�� 9�� %DXU�� 5�� 6�� HW� DO�� �XU���
:{UWHU� LQ� %LOGHUQ�� %LOGHU� LQ� :{UWHUQ�� %HLWUlJH� ]XU
3KUDVHRORJLH� XQG� 6SULFKZRUWIRUVFKXQJ� DXV� GHP� :HVW�
IlOLVFKHQ� $UEHLWVNUHLV�� %DOWPDQQVZHLOHU�� 6FKQHLGHU� 9HU�
ODJ�+RKHQJHKUHQ����������
*DQWDU��3�� �������� 6WDOQH� EHVHGQH� ]YH]H�Y� VORYHQÊáLQL�
.RUSXVQL�SULVWRS��/MXEOMDQD��=DORÌED�=5&��=5&�6$=8�
+DUUDV�� *�� �������� =X� HLQHU� 7KHRULH� GHV� OH[LNR�
JUDSKLVFKHQ� %HLVSLHOV�� 9�� +DXVPDQQ�� )�� -�� HW� DO�� �XU���
:{UWHUE�FKHU�� (LQ� LQWHUQDWLRQDOHV� +DQGEXFK� ]XU� /H[L�
NRJUDSKLH�� ��� 7HLOEG�� %HUOLQ�� 1HZ� <RUN�� GH� *UX\WHU�
��������
+D���8����������7H[WNRUSRUD�XQG�%HOHJH��0HWKRGRORJLH
XQG� 0HWKRGHQ�� 9�� +DUUDV�� *�� HW� DO�� �XU���� :RUW�
EHGHXWXQJHQ�XQG�LKUH�'DUVWHOOXQJ� LP�:{UWHUEXFK��%HU�
OLQ��1HZ�<RUN����������
+HUPDQQV�)����������'DV�OH[LNRJUDSKLVFKH�%HLVSLHO��(LQ
%HLWUDJ� ]X� VHLQHU� 7KHRULH�� 9�� +DUUDV�� *��� 'DV� :{U�
WHUEXFK�� $UWLNHO� XQG� 9HUZHLVVWUXNWXUHQ�� '�VVHOGRUI�
6FZDQQ����������
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+XPDU�� 0�� �������� 6ORYDUVNR� SRQD]DUMDOQR� JUDGLYR
]ODVWL� JOHGH� QD� 6ORYDU� VORYHQVNHJD� NQMLÌQHJD� MH]LND�
5D]SUDYH�  � 'LVVHUWDWLRQHV�� 5D]UHG� ]D� ILORORÊNH� LQ� OLWH�
UDUQH�YHGH��������������
+XPDU�� 0�� �������� )UD]HRORJLMD� NRW� SRQD]DUMDOQR� JUD�
GLYR� Y� 3OHWHUÊQLNRYHP� VORYDUMX�� 9�� 7RSRULÊLá�� -�� �XU���
3OHWHUÊQLNRY� VORYHQVNR�QHPÊNL� VORYDU�� 3LÊHFH�� .RPLVLMD
�0DNV� 3OHWHUÊQLN��� 7LVNDUQD�1RYR�PHVWR��'ROHQMVND� ]D�
ORÌED��������
-HKOH�� *�� �������� 3URWRW\SH� 6HPDQWLFV� DQG� /HDUQHU
V
'LFWLRQDULHV� RI� (QJOLVK�� 9�� +HUEVW�� 7�� HW� DO�� �XU���� /H[L�
NRJUDILH�� LKUH� %DVLV�� XQG� 1DFKEDUZLVVHQVFKDIWHQ�� �(Q�
JOLVFKH�� :{UWHUE�FKHU� ]ZLVFKHQ� �FRPPRQ� VHQVH�� XQG
DQJHZDQGWHU�7KHRULH��7�ELQJHQ��1LHPH\HU��������
-HVHQÇHN��9����������)UD]HRORJLMD�Y�VSORÊQLK�GYRMH]LáQLK
VORYDUMLK� �� UD]PLVOHN� RE� QHPÊNR�VORYHQVNLK� VORYDUMLK
DYWRUMHY�'HEHQMDN��9�� -HVHQÊHN��0�� �XU����.QMLÌQR� LQ�QD�
UHáQR� EHVHGRVORYMH� VORYHQVNHJD� MH]LND�� 0DULERU�� 6ODYL�
VWLáQR�GUXÊWYR���������
-HVHQÇHN�� 9� �������� $VSHNWH� GHU� 3KUDVHPVHOHNWLRQ� I�U
GLGDNWLVFKH� =ZHFNH��PHWRGLVFKH� hEHUOHJXQJHQ�� 9�� 'L�
PRYD�� $��� -HVHQÊHN�� 9��� 3HWNRY�� 3�� �XU���� =ZHLVSUDFKLJH
/H[LNRJUDSKLH� XQG� 'HXWVFK� DOV� )UHPGVSUDFKH�� +LOGHV�
KHLPÔ=�ULFKÔ1HZ�<RUN��*HRUJ�2OPV��������
-HVHQÇHN�� 9�� �����D��� 3KUDVHRORJLH� LP� ]ZHLVSUDFKLJHQ
:{UWHUEXFK�� (LQH� +HUDXVIRUGHUXQJ� I�U� /H[LNRJUDSKHQ
XQG�hEHUVHW]HU��9�� -HVHQÊHN��9��� /LSDYLF�2ÊWLU�� $�� �XU���
:{UWHUEXFK� XQG� hEHUVHW]XQJ�� +LOGHVKHLPÔ=�ULFKÔ1HZ
<RUN��*HRUJ�2OPV����������
-HVHQÇHN�� 9�� �����E��� 6ORZHQLVFKH� .ROORNDWLRQHQ� LP
:{UWHUEXFK��/H[LFRJUDSKLFD������7�ELQJHQ����������
.ORVD�� $�� �������� %HOHJH� LQ� HOH[LNR�� 9�� +D��� 8�� �XU���
*UXQGIUDJHQ�GHU�HOHNWURQLVFKHQ�/H[LNRJUDSKLH��H�OH[LNR
�� GDV� 2QOLQH�,QIRUPDWLRQV\VWHP� ]XP� GHXWVFKHQ� :RUW�
VFKDW]��%HUOLQ��1HZ�<RUN��'H�*UX\WHU���������
.xVWHU�� /��� 1HXEDXHU�� )�� �������� .ROORNDWLRQHQ� XQG
.RPSHWHQ]EHLVSLHOH�LP�GH�*UX\WHU�:{UWHUEXFK�'HXWVFK
DOV� )UHPGVSUDFKH��9��:LHJDQG��+�� (�� �XU���� 3HVSHNWLYHQ
GHU� SlGDJRJLVFKHQ� /H[LNRJUDSKLH� GHV� 'HXWVFKHQ� ,,�
8QWHUVXFKXQJHQ� DQKDQG� GHV� �GH� *UX\WHU� :{UWHUEXFKV
'HXWVFK�DOV� )UHPGVSUDFKH��� 7�ELQJHQ��1LHPH\HU�� ����
����
.}KQ�� 3�� �������� 3KUDVHPH� LP� /H[LNRJUDSKLH�&KHFN�
/H[LFRJUDSKLFD������7�ELQJHQ���������
/RJDU��1���*RUMDQF��9����������àH�ERJRVORYHF�QH�SUHSLÊH
YLUD� LQ� áH� VORYDU� QLPD� NRUSXVD�� �2� JUDGLYQL� YHUR�
GRVWRMQRVWL� VORYDUMHY��� 9�� -HVHQÊHN�� 0�� �XU���� 2G� 0HJL�

VHUMD� GR� HOHNWURQVNH� L]GDMH� 3OHWHUÊQLNRYHJD� VORYDUMD�
3LHÊFH��6WURNRYQL�RGERU�0DNVD�3OHWHUÊQLND��0DULERU��)L�
OR]RIVND�IDNXOWHWD��������
/XEHQVN\�� 6��� 0F6KDQH�� 0�� �������� %LOLQJXDO� SKUD�
VHRORJLFDO� GLFWLRQDULHV�� 9�� %XUJHU�� +�� HW� DO�� �XU���
3KUDVHRORJLH�� (LQ� LQWHUQDWLRQDOHV� +DQGEXFK� GHU� ]HLW�
JHQ{VVLVFKHQ� )RUVFKXQJ�� ���+DOEEG�� %HUOLQ��1HZ�<RUN�
GH�*UX\WHU����������
0DUF� %UDWLQD�� .�� �������� ,]UDÌDQMH� DEVWUDNWQHJD� Y� VOR�
YHQVNLK� LVWUVNLK� JRYRULK� �GRNWRUVND� GLVHUWDFLMD��� /MXE�
OMDQD��)LOR]RIVND�IDNXOWHWD�
0}OOHU��-����������6ORYDU�VORYHQVNHJD�NQMLÌQHJD�MH]LND�LQ
NULWLND�]�ELEOLRJUDILMR��������������5D]SUDYH� �'LVVHUWD�
WLRQHV�� 5D]UHG� ]D� ILORORÊNH� LQ� OLWHUDUQH� YHGH�� ���� /MXE�
OMDQD����������
1HVL��+����������7KH�8VH�DQG�$EXVH�RI�()/�'LFWLRQDULHV�
+RZ� /HDUQHUV� RI� (QJOLVK� DV� D� )RUHLJQ� /DQJXDJH� 5HDG
DQG� ,QWHUSUHW� 'LFWLRQDU\� (QWULHV�� 7�ELQJHQ�� 0D[� 1LH�
PH\HU�9HUODJ�
1HXEDXHU�� )�� �������� .RPSHWHQ]EHLVSLHOH� LQ� /DQJHQ�
VFKHLGWV� *UR�Z{UWHUEXFK�'HXWFK� DOV� )UHPGVSUDFKH�� 9�
:LHJDQG�� +�� (�� �XU���� 3HUVSHNWLYHQ� GHU� SlGDJRJLVFKHQ
/H[LNRJUDSKLH� GHV�'HXWVFKHQ��8QWHUVXFKXQJHQ� DQKDQG
YRQ� �/DQJHQVFKHLGWV� *UR�Z{UWHUEXFK� 'HXWVFK� DOV
)UHPGVSUDFKH���7�ELQJHQ���1LHPH\HU����������
7RSRULÇLÞ�� -�� �������� (QFLNORSHGLMD� VORYHQVNHJD� MH]LND�
/MXEOMDQD��&DQNDUMHYD�]DORÌED�
:LHJDQG�� +�� (�� �������� 1DFKGHQNHQ� �EHU� :{UWHU�
E�FKHU�� $NWXHOOH� 3UREOHPH�� 9�� 'URVGRZVNL�� *�� HW� DO�
�XU���� 1DFKGHQNHQ� �EHU� :{UWHUE�FKHU�� 0DQQKHLP�
%LEOLRJUDSKLVFKHV�,QVWLWXW���������
:RWMDN�� %�� �������� 3KUDVHRORJLVPHQ� LP� /HUQHUZ{UWHU�
EXFK� �� $VSHNWH� GHU� 3KUDVHRORJLHGDUVWHOOXQJ� LP� GH
*UX\WHU�:{UWHUEXFK� 'HXWVFK� DOV� )UHPGVSUDFKH�� 9�
+lFNL� %XKRIHU�� $�� HW� DO�� �XU���� 3KUDVHRORJLDH� $PRU�
$VSHNWH� HXURSlLVFKHU� 3KUDVHRORJLH�� +RKHQJHKUHQ�
6FKQHLGHU�9HUODJ����������
=xIJHQ�� (�� �������� .ROORNDWLRQ� �� .RQWH[WXDOLVLHUXQJ� �
�%HOHJ�� 6DW]�� $QPHUNXQJHQ� ]XU� 7KHRULH� XQG� 3UD[LV� GHV
OH[LNRJUDSKLVFKHQ� %HLVSLHOV�� 9�� %DUUHUD�9LGDO�� +�� HW� DO�
�XU���� )UDQ]{VLVFKH� 6SUDFKOHKUH� XQG� ERQ� XVDJH�� ,VPD�
QLQJ����������
=xIJHQ�� (�� �������� /HUQHUZ{UWHUE�FKHU� LQ� 7KHRULH� XQG
3UD[LV��(LQ�%HLWUDJ�]XU�0HWDOH[LNRJUDSKLH�PLW�EHVRQGHUHU
%HU�FNVLFKWLJXQJ� GHV� )UDQ]{VLVFKHQ�� 7�ELQJHQ�� 1LH�
PH\HU�


