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3UHGVWDYOMDPR� UD]YRM� LQIRUPDFLMVNLK� RURGLM� ]D

RUJDQL]LUDQMH� LQ� LVNDQMH� VORYHQVNLK� LQ� DQJOHãNLK

PHGLFLQVNLK� GRNXPHQWRY�� GRVWRSQLK� QD� 6YHWRYQHP

VSOHWX�� 2URGMD�� ]DHQNUDW� ãH� Y� WHVWQL� ID]L�� RPRJRþDMR

DYWRPDWVNR� RSLVRYDQMH� YVHELQH� GRNXPHQWRY�� LVNDQMH� ]

LVNDOQLPL� ]DKWHYDPL� Y� QDUDYQHP� MH]LNX� LQ� UDQJLUDQMH

]DGHWNRY� SR� L]UDþXQDQL� UHOHYDQWQRVWL�� ,VNDOQLN� VH� ]DYHGD

VWDQMD� SRL]YHGEH�� ]DWR� ODKNR� LVNDOHF� ]� LVNDQMHP� V

SRYUDWQR�]DQNR�SRVWRSQR�L]EROMãXMH�NYDOLWHWR�LVNDQMD�

$%675$&7

7KH� GHYHORSPHQW� RI� LQIRUPDWLRQ� WRROV� IRU� WKH

RUJDQL]DWLRQ� DQG� VHDUFKLQJ� RI� 6ORYHQH� DQG� (QJOLVK

PHGLFDO� GRFXPHQWV� LV� SUHVHQWHG�� 7KH� WRROV�� SUHVHQWO\� LQ

WHVWLQJ� SKDVH�� SURYLGH� DXWRPDWLF� VXEMHFW� GHVFULSWLRQ� RI

GRFXPHQWV�� VHDUFKLQJ� ZLWK� QDWXUDO� ODQJXDJH� TXHULHV� DQG

UDQNLQJ� RI� VHDUFK� KLWV� DFFRUGLQJ� WR� WKHLU� UHOHYDQFH�� 7KH

VHDUFK� HQJLQH� LV� VWDWH�IXOO� DOORZLQJ� VHDUFKHU� WR� XVH

UHOHYDQFH� IHHGEDFN� LQ� RUGHU� WR� SHUIRUP� LQFUHPHQWDO

LPSURYHPHQW�RI�VHDUFK�TXDOLW\�

�� 892'

6YHWRYQL� VSOHW� �:::�� MH� SRPHPEHQ� WXGL� NRW� YLU

LQIRUPDFLM�� XSRUDEQLK� SUL� UD]LVNRYDOQHP� LQ� UD]YRMQHP

GHOX�� 9� SRSODYL� GRNXPHQWRY�� QDPHQMHQLK� UD]OLþQLP

XSRUDEQLãNLP� VNXSLQDP�� SRVWDMD� YHGQR� SRPHPEQHMãH

QMLKRYR� XUHMDQMH� Y� GLJLWDOQLK� NQMLåQLFDK�� 2åML� SRPHQ

SRMPD� GLJLWDOQD� NQMLåQLFD� ODKNR� RSLãHPR� NRW� ]ELUNR

GRNXPHQWRY��GRVWRSQLK�SUHNR�RPUHåMD��QD�NDWHULK� MH�ELOD

RSUDYOMHQD� QHND� YUVWD� VHOHNFLMH�� WHU� NRW� ]ELUNR

LQIRUPDFLMVNLK�RURGLM� ]D� RGNULYDQMH� LQ� SUHJOHGRYDQMH� WHK

GRNXPHQWRY�� 0HG� LQIRUPDFLMVNLPL� RURGML� VR

QDMSRPHPEQHMãL�LVNDOQLNL�

'LJLWDOQH� NQMLåQLFH� Y� GDQDãQML� UXGLPHQWDUQL� REOLNL� OH

GHORPD� UHãXMHMR� SUREOHP� RELOLFH� QHSUHYHUMHQLK

GRNXPHQWRY� QD� ,QWHUQHWX�� 'REUR� LQIRUPDFLMVNR� RURGMH�

QDPHQMHQR� ]DKWHYQHPX� LVNDOFX�� EL� PRUDOR� RPRJRþLWL

NYDOLWHWQR� SUHLVNRYDQMH� LQIRUPDFLMVNLK� YLURY�� ]EUDQLK� Y

ORNDOQL� GLJLWDOQL� NQMLåQLFL� LQ� LVWRþDVQR� QXGLWL

LQGLYLGXDOL]LUDQ�GRVWRS�GR�PQRåLFH�SRWHQFLDOQR�NRULVWQLK

GRNXPHQWRY�QD�6YHWRYQHP�VSOHWX�

9�SULVSHYNX�VPR�VH�ORWLOL�REHK�QDORJ��5D]LVNDWL�åHOLPR��D�

PRåQRVWL� JUDGQMH� ED]H� ]� DYWRPDWVNR� ]JUDMHQLPL

YVHELQVNLPL� RSLVL� QHVWUXNWXULUDQLK� LQ� VWUXNWXULUDQLK

GRNXPHQWRY�� �E�� UD]YLWL� LVNDOQLN�� QDPHQMHQ� SUHLVNRYDQMX

ED]H� ]� LVNDOQLPL� ]DKWHYDPL� Y� QDUDYQHP� MH]LNX�� LQ� �F�� ]

PHWRGDPL�VWURMQHJD�XþHQMD�]JUDGLWL�XSRUDEQLãNH�SURILOH�]

RSLVRP�XSRUDEQLNRYLK�LQIRUPDFLMVNLK�SRWUHE��Y�REOLNL��NL

EL� RPRJRþDOD� DYWRPDWL]LUDQR� LVNDQMH� UHOHYDQWQLK

GRNXPHQWRY� QD� 6YHWRYQHP� VSOHWX�� 9HOLND� YHþLQD

QDUDYRVORYQLK� GRNXPHQWRY� SUL� QDV� MH� Y� VORYHQãþLQL� DOL

DQJOHãþLQL�� ]DWR� VPR� VH� Y� MH]LNRYQR� RGYLVQLK� SRVWRSNLK

JUDGQMH� ED]H� GRNXPHQWRY� LQ� LVNDOQLND� RPHMLOL� QD� WD

MH]LND�

3ULVSHYHN� ]DþHQMDPR� ]� RSLVRP� SRVWRSNRY� DYWRPDWVNHJD

LQGHNVLUDQMD��9�QDGDOMHYDQMX�RSLVXMHPR�JUDGQMR�LVNDOQLND

LQ�SUHGVWDYLPR�SULPHU�SRL]YHGEH�SR�WHVWQL�ED]L��8SRUDER

VWURMQHJD� XþHQMD� ]D� XþHQMH� UHOHYDQWQRVWL� DQJOHãNLK� LQ

VORYHQVNLK� PHGLFLQVNLK� GRNXPHQWRY� L]� SULPHURY

SUHGVWDYOMDPR�QD�NRQFX�SULVSHYND�
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'LQDPLþQD� QDUDYD� LQ� REVHJ� LQIRUPDFLMVNLK� YLURY� QD

,QWHUQHWX� SUDNWLþQR� RQHPRJRþD� RSLVRYDQMH� YVHELQH

GRNXPHQWRY� V� NOMXþQLPL� EHVHGDPL� DOL� GHVNULSWRUML�� NL� EL

MLK� GRORþDO� LQIRUPDFLMVNL� VWURNRYQMDN�� 1DORJD� MH

L]YHGOMLYD� OH� ]� PHWRGDPL� DYWRPDWVNHJD� LQGHNVLUDQMD�� NL

MLK� XSRUDEOMDMR� WXGL� SUL� JUDGQML� ED]�� QD� NDWHULK� VORQLMR

]QDPHQLWL�LVNDOQLNL�$OWD9LVWD��([FLWH��,QIRVHHN�LQ�GUXJL�

$YWRPDWVNR�LQGHNVLUDQMH�RELþDMQR�SRWHND�Y�WUHK�NRUDNLK�

��� EORNLUDQMH��SUL�NDWHUHP�L]�SRVWRSND�L]NOMXþLPR�EHVHGH

]�PLQLPDOQR�NROLþLQR�LQIRUPDFLMH��VWRS�ZRUGV��

��� NUQMHQMH�� SUL� NDWHUHP� UD]OLþQH� REOLNH� EHVHGH

SRHQRWLPR�QD�VNXSQL�NUQ��LQ

��� UDþXQDQMH� SRYHGQH� PRþL� NUQD� �� QMHJRYHJD� GHOHåD� Y

]DORJL�LQIRUPDFLMH��NL�MR�LPD�GRNXPHQW�

3UL�JUDGQML�ED]H�XSRUDEOMDPR�YVH�WUL�NRUDNH�]D�GRNXPHQWH

Y� REHK� MH]LNLK�� YHQGDU� WX� RSLVXMHPR� OH� SRVWRSNH� ]D

VORYHQãþLQR�� =D� DYWRPDWVNR� LQGHNVLUDQMH� DQJOHãNLK

GRNXPHQWRY� VPR� XSRUDELOL� PHWRGH�� SRJRVWR� RSLVDQH� Y

VWURNRYQL�OLWHUDWXUL�>�@�

7HVWQR� ED]R� VHVWDYOMDMR� SROQL� GRNXPHQWL� L]� GYHK

VWURNRYQLK� UHYLM�� GRVWRSQLK� WXGL� Y� HOHNWURQVNL� REOLNL� �



VORYHQVND� L]GDMD� UHYLMH� -$0$� �-RXUQDO� RI� WKH�$PHULFDQ
0HGLFDO� $VVRFLDWLRQ�� LQ� ,6,6�� JODVLOR� VORYHQVNH
=GUDYQLãNH�]ERUQLFH����WHU�ELEOLRJUDIVNL�]DSLVL�LQ�L]YOHþNL
L]�QDFLRQDOQH�ED]H�%LRPHGLFLQD�6ORYHQLFD�

���� %ORNLUDQMH�LQ�NUQMHQMH�VORYHQVNLK�GRNXPHQWRY

9VDND� EHVHGD� L]� GRNXPHQWD� GR� QHNH� PHUH� ]DVWRSD
QMHJRYR�YVHELQR�LQ�MH�]DWR�QDþHORPD�NDQGLGDW�]D�LQGHNVQL
WHUPLQ��,]MHPD�VR�EHVHGH��NL�MLK�LPHQXMHPR�EORNLUDQH��7R
VR�WLVWH�EHVHGH��NL�VR�Y�ED]L�GRNXPHQWRY�QDMHQDNRPHUQHMH
SRUD]GHOMHQH� LQ� ]DWR� WXGL� Y� SRVDPH]QLK� GRNXPHQWLK
QRVLMR� QDMPDQMãR� NROLþLQR� LQIRUPDFLMH�� *UH� ]D
SUHGVWDYQLNH� QHNDWHULK� EHVHGQLK� YUVW�� NRW� VR� SUHGORJL�
SULVORYL�� ]DLPNL� LSG�� 9� VH]QDPX� EORNLUDQLK� EHVHG� ]D
VORYHQãþLQR� MH� WUHQXWQR� EOL]X� ����� EHVHG� LQ� EHVHGQLK
REOLN��%HVHGH��NL� MLK�QDMGHPR�Y� WHP�VH]QDPX� L]NOMXþLPR
L]�QDGDOMQMH�REGHODYH�
7XGL�NUQMHQMH� �VWHPPLQJ�� MH� MH]LNRYQR�RGYLVHQ�SRVWRSHN
LQ� RG� QMHJD� MH� Y� QDMYHþML� PHUL� RGYLVQD� NYDOLWHWD
DYWRPDWVNHJD� LQGHNVLUDQMD� LQ�� SRVOHGLþQR�� NYDOLWHWD
LVNDQMD�� 3UL� NUQMHQMX� SRVNXãDPR� QDMWL� QL]� ]QDNRY�
LPHQXMHPR� JD� NUQ�� NL� ODKNR� SUHGVWDYOMD� YVH� REOLNH� QHNH
EHVHGH� LQ� LVWRþDVQR� WR� EHVHGR� ORþL� RG� YVHK� RVWDOLK�
3RJRVWR�� YHQGDU� QH� QXMQR�� NUQ� XVWUH]D� NRUHQX� EHVHGH�
.UQMHQMH� MH� ãH� SRVHEHM� SRPHPEQR� SUL� DYWRPDWVNHP
LQGHNVLUDQMX� EHVHGLO� Y� MH]LNLK� ]� ERJDWR� PRUIRORJLMR�
NDNUãQD�MH�WXGL�VORYHQãþLQD�
'R�VHGDM�VWD�QDP�]QDQD�GYD�SRVNXVD�L]GHODYH�VWDWLVWLþQLK
DOJRULWPRY� ]D� NUQMHQMH� VORYHQVNLK� EHVHGLO�� QDPHQMHQD
JUDGQML� WHNVWRYQLK� ED]� >��� �@�� 2ED� VWD� WHPHOMLOD� QD
REVHåQLK� VH]QDPLK� NRQþQLF�� 3UYL� DOJRULWHP� MH� ELO
HQRVWDYHQ�� ]D� YVDNR� EHVHGR� Y� SRVWRSNX� MH� Y� VH]QDPX
�����NRQþQLF�SRLVNDO� QDMGDOMãR�NRQþQLFR�� NL� MH�XVWUH]DOD
]DNOMXþNX�EHVHGH�LQ�QD�PHVWX�XMHPDQMD�UD]FHSLO�EHVHGR�QD
NUQ� LQ� RGELWHN�� (GLQR� GRGDWQR� SUDYLOR� MH� ELOD� QDMPDQMãD
GRYROMHQD�GROåLQD�NUQD��'UXJL�� 3RSRYLþHY� DOJRULWHP� >�@�
MH�ELO�ELVWYHQR�EROM�]DSOHWHQ�������NRQþQLF�Y�VH]QDPX�MH
UD]GHOLO� QD� RVHP� VNXSLQ�� YVDNR� V� VYRMLP� QDþLQRP
NUQMHQMD�� 3ROHJ� HQRVWDYQHJD� XMHPDQMD� LQ� SUDYLOD� R
QDMPDQMãL� GROåLQL� NUQD� MH� PRUDOR� NRQþQR� ]DSRUHGMH
]QDNRY�Y�NUQX� XVWUH]DWL� GRORþHQHPX�Y]RUFX�� ]QDþLOQHPX
]D� VNXSLQR�� Y� NDWHUR� MH� VRGLOD� NRQþQLFD�� $OJRULWHP� MH
XSRUDEOMDO� WXGL�SUDYLOD�R�SRSUDYOMDQMX�NUQRY� LQ�SUDYLOD�R
L]MHPDK�
3RSRYLþHY�DOJRULWHP�MH�ELO�UHODWLYQR�XVSHãHQ�SUL�NUQMHQMX
VORYHQVNLK� EHVHGLO� V� VSORãQR� YVHELQR�� 1MHJRYD� RVQRYD
SRPDQMNOMLYRVW�� WXGL� VLFHU� SRJRVWD� SUL� SRGREQLK
DOJRULWPLK�� MH� WHQGHQFD� N� SUHPRþQHPX� NUQMHQMX�� SUL
NDWHUHP�GYH�DOL�YHþ�SRGREQLK�EHVHG�SULVSHYD�LVWL�NUQ��.R
VPR� JD� SUHL]NXVLOL� SUL� NUQMHQMX� VORYHQVNLK� PHGLFLQVNLK
EHVHGLO�� VH� MH� L]ND]DOR� WXGL�� GD� MH� PDQM� SULPHUHQ� ]D
VWURNRYQL� PHGLFLQVNL� MH]LN�� Y� NDWHUHP� VR� ]HOR� SRJRVWH
WXMNH�LQ�SRVORYHQMHQL�L]UD]L��WHPHOMHþL�QD�JUãNL�DOL�ODWLQVNL
RVQRYL�
9� RNYLUX� SURMHNWD� VPR� UD]YLOL� QRY�� SRHQRVWDYOMHQ
DOJRULWHP� ]D� NUQMHQMH� VORYHQVNLK� EHVHGLO�� 3UL� DQDOL]L

UH]XOWDWRY� NUQMHQMD� V� 3RSRYLþHYLP� DOJRULWPRP� VPR
XJRWRYLOL�� GD� JUH� QDMYHþML� GHO� SULPHURY� SUHPRþQHJD
NUQMHQMD� QD� UDþXQ� EULVDQMD� VRJODVQLNRY� QD� NRQFX� NUQRY�
.UQL� SRGREQLK� EHVHG� VH� SRJRVWR� ORþLMR� OH� SR� ]DNOMXþQLK
VRJODVQLNLK� DOL� VRJODVQLãNLK� VNXSLQDK�� NDU� MH� Y� VNODGX� ]
GHMVWYRP�� GD� VRJODVQLNL� Y� MH]LNX� QRVLMR� YHþMR� NROLþLQR
LQIRUPDFLMH� RG� VDPRJODVQLNRY�� $QDOL]D� SRMDYOMDQMD
VRJODVQLãNLK� SDURY� Y� ]DNOMXþNLK� EHVHG� MH� RPRJRþLOD
VHVWDYR� HQRVWDYQLK� SUDYLO� ]D� VHOHNWLYQR� SUHWYRUER
VRJODVQLãNLK� SDURY� Y� SRVDPH]QH� VRJODVQLNH� DOL� SUD]QH
QL]H�
1RYL�DOJRULWHP�]D�NUQMHQMH� MH�GYRVWRSHQMVNL� LQ�XSRUDEOMD
GYD� VH]QDPD� NRQþQLF�� 9� SUYHP� VH]QDPX� VR� VDPR
NRQþQLFH�� NL� UD]FHSLMR� EHVHGR� PHG� VRJODVQLNRP� LQ
VDPRJODVQLNRP�� VHYHGD� þH� SR]LFLMD� XVWUH]D� RVWDOLP
SRJRMHP�� $OJRULWHP� RGUHåH� QDMGDOMãR� NRQþQLFR� L]
VH]QDPD�� NL� VH� XMHPD� ]� ]DNOMXþNRP� EHVHGH�� QHYDUQRVWL
SUHPRþQHJD�NUQMHQMD�SD�VPR�VH�L]RJQLOL�]�QRYLP�SUDYLORP
R� QDMPDQMãL� GRYROMHQL� GROåLQL� NUQD�� 3UDYLOR� SRVWDYOMD
SUHPLþQR� PHMR� RGUH]D� LQ�� SRHQRVWDYOMHQR� UHþHQR�
GRYROMXMH� RGUH]� WHP� GDOMãH� NRQþQLFH�� þLP� GDOMãL� NUQ� SUL
WHP�RVWDQH�
'UXJL� NRUDN� SRWHND� Y� ]DQNL�� NL� ]DSRUHGRPD� SUHWYDUMD
NRQþQH�VRJODVQLãNH�SDUH��=DQND�VH�]DNOMXþL��NR�QD�NRQFX
EHVHGH�RVWDQH�HQ�VDP�VRJODVQLN��DOL�SD�Y�ED]L�NRQþQLF�QL
SUDYLOD�]D�NRQþQL�VRJODVQLãNL�SDU�
$OJRULWHP�WHPHOML�L]NOMXþQR�QD�SUHSURVWL�VWDWLVWLþQL�DQDOL]L
EHVHG� Y� XþQL�PQRåLFL� VORYHQVNLK�PHGLFLQVNLK� EHVHGLO� LQ
QLPD�QDPHQD�PRGHOLUDWL�MH]LNRYQLK�]DNRQLWRVWL�QDVWDMDQMD
EHVHGQH� REOLNH�� 5H]XOWDWL� ]DWR� QLVR� RSWLPDOQL�� YHQGDU
PHQLPR�� GD� VPR� GRVHJOL� XþLQNRYLWR� UD]PHUMH� PHG
NYDOLWHWR�NUQMHQMD�LQ�UDþXQVNR�SRWUDWQRVWMR�SRVWRSND�

���� 5DþXQDQMH�SRYHGQH�PRþL�EHVHGQLK�NUQRY

3RYHGQR� PRþ� RSLVXMHPR� NRW� GHOHå� LQIRUPDFLMH�� NL� MR
EHVHGQL� NUQ� SULVSHYD� N� VNXSQL� ]DORJL� LQIRUPDFLMH� Y
GRNXPHQWX�� 2GYLVQD� MH� SUHGYVHP� RG� IUHNYHQFH� NUQD� Y
GRNXPHQWX� LQ� ED]L� GRNXPHQWRY�� 2VQRYQL� UD]PLVOHN� MH
SUHSURVW�� �D�� SRJRVWHMãD� NR� MH� EHVHGD� Y� GRNXPHQWX�
SRPHPEHMãD� MH� YVHELQD�� NL� MR� EHVHGD� ]DVWRSD�� LQ� �E�
UHGNHMH�NR�VH�EHVHGD�SRMDYOMD�Y�ED]L��EROM�ORþL�GRNXPHQWH�
Y�NDWHULK� MH�SULVRWQD��RG�RVWDOLK�Y�ED]L��3RPHPEHQ�YSOLY
QD� IUHNYHQFR� EHVHGH� Y� GRNXPHQWX� LPD� VHYHGD� GROåLQD
GRNXPHQWD�� NDU� MH� WUHED� XSRãWHYDWL� SUL� UDþXQDQMX� QMHQH
SRYHGQH�PRþL�
1HL]RJLEQD� ODVWQRVW� ,QWHUQHWD� MH� GLQDPLþQRVW�� ]DWR� MH
SRJRVWQRVW�EHVHGQHJD�NUQD�Y�ED]L�QHPRJRþH�GRORþLWL�PHG
SRVWRSNRP� DYWRPDWVNHJD� LQGHNVLUDQMD�� 9� WHM� ID]L
EHVHGQHPX�NUQX�ODKNR�GRORþLPR�IUHNYHQFR�Y�GRNXPHQWX�
GRNRQþQR� SRYHGQR� PRþ� SD� L]UDþXQDPR� PHG� LVNDQMHP�
JOHGH�QD�YVHELQR�ED]H�Y�WLVWHP�WUHQXWNX��'R�GRNXPHQWRY�
NL� MLK� LQGHNVLUDPR� �]DHQNUDW� þODQNL� Y� REHK� UHYLMDK� LQ
ELEOLRJUDIVNL� ]DSLVL��� SURJUDPL� ]D� LQGHNVLUDQMH� GRVWRSDMR
SUHNR�6SOHWD��]DWR�ODKNR�IUHNYHQFH�EHVHG�GRSROQLPR�WXGL
]� LQIRUPDFLMDPL�� LPSOLFLWQR� YVHERYDQLPL� Y� R]QDNDK
+70/�� 9VDM� QDþHORPD� MH� ]D� YVHELQR� GRNXPHQWD� PDQM



SRPHPEQD�EHVHGD�� NL� MR�QDMGHPR�Y�RELþDMQHP�EHVHGLOX�
RG� WLVWH�� NL� MH�SRXGDUMHQD�� WD�SD� VSHW�PDQM�RG�EHVHGH�� NL
L]YLUD�L]�HQHJD�RG�QDVORYRY�

�� ,6.$1-(

���� 5DQJLUDQMH�UH]XOWDWRY�LVNDQMD

2G� VRGREQHJD� LVNDOQLND� GRNXPHQWRY� SULþDNXMHPR
PRåQRVW�VHVWDYOMDQMD�LVNDOQLK�]DKWHY�Y�QDUDYQHP�MH]LNX�LQ
UD]YUãþDQMH�UH]XOWDWRY�LVNDQMD�SR�L]UDþXQDQL�UHOHYDQWQRVWL�
5HOHYDQWQRVW� GRNXPHQWD� MH� GHILQLUDQD� NRW� PHUD
SRGREQRVWL� PHG� LVNDOQR� ]DKWHYR� LQ� GRNXPHQWRP�� Y
VSORãQHP� SD� MR� L]UDþXQDPR� NRW� VHãWHYHN� SRYHGQLK�PRþL
EHVHGQLK� NUQRY�� VNXSQLK� LVNDOQL� ]DKWHYL� LQ� GRNXPHQWX�
6WDWLVWLþQH� PHWRGH� UDþXQDQMD� SRYHGQLK� PRþL� LQ
UHOHYDQWQRVWL� VRGLMR� YHþLQRPD� Y� HQR� RG� GYHK� VNXSLQ� �
PHWRGH� YHNWRUVNHJD� SURVWRUD� LQ� SUREDELOLVWLþQH� PHWRGH�
'REHU�SUHJOHG�PHWRG�YHNWRUVNHJD�SURVWRUD�QDMGHPR�Y�>�@�
3UL� QDãHP� GHOX� VPR� XSRUDELOL� &URIWRYR� SUREDELOLVWLþQR
PHWRGR�� REMDYOMHQR� Y� >�@� LQ� GRSROQMHQR� ]� YUHGQRVWMR
R]QDNH�Y�+70/��SUL�NDWHUL�VRURGQRVW�PHG�GRNXPHQWRP�M
LQ�LVNDOQR�]DKWHYR�N�L]UDþXQDPR�NRW�
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4  ãWHYLOR�EHVHGQLK�NUQRY��VNXSQLK

GRNXPHQWX�M�LQ�LVNDOQL�]DKWHYL�N�
IUHNY ' (  IUHNYHQFD�NUQD�L�Y�GRNXPHQWX�M�

QDMYBIUHNY(  QDMYHþMD�IUHNYHQFD�NDWHUHNROL�EHVHGH�Y
GRNXPHQWX�M�

1  ãWHYLOR�GRNXPHQWRY�Y�ED]L�
Q '  ãWHYLOR�GRNXPHQWRY�V�NUQRP�L�

Z)+*�,.-  YUHGQRVW�R]QDNH�Y�+70/�
&��.  NRQVWDQWL��QDPHQMHQL�SULODJDMDQMX

SRVWRSND�UD]OLþQLP�ODVWQRVWLP�ED]H�

���� ,VNDQMH�V�SRYUDWQR�]DQNR

3RGREQH� PHWRGH� UD]YUãþDQMD� ]DGHWNRY� XSRUDEOMDMR� YVL
YHOLNL� LVNDOQLNL� QD� 6SOHWX�� $QDOL]H� NDåHMR�� GD� MH� YHþLQD
LVNDOQLK� ]DKWHY� NUDWNLK�� ]� PDMKQLP� ãWHYLORP� EHVHGQLK
NUQRY��]DWR� MH�]HOR�SRJRVWR�NYDOLWHWD� UDQJLUDQMD�GDOHþ�RG
RSWLPDOQH��,VNDOHF�MH�Y�WDNHP�SULPHUX�SULVLOMHQ��GD�LVNDQMH
SRQRYL� V� VSUHPHQMHQR� LVNDOQR� ]DKWHYR�� DOL� SD� SUHJOHGD
YHOLN� GHO� UDQJLUDQHJD� VH]QDPD� ]DGHWNRY�� 3UL� NODVLþQLK
ED]DK� SRSROQLK� EHVHGLO� SR]QDPR� XþLQNRYLWR� PHWRGR�� NL
RPRJRþD� SRVWRSQR� ]JRãþHYDQMH� UHOHYDQWQLK� GRNXPHQWRY
QD� YUKX� UDQåLUQH� YUVWH��0HWRGD�� LPHQXMHPR� MR� LVNDQMH� V

SRYUDWQR� ]DQNR� �UHOHYDQFH� IHHGEDFN��� WHPHOML� QD
LQWHUDNWLYQHP� GLDORJX� ]� LVNDOFHP� >��� �@�� ,VNDOQLNL� QD
VSOHWX�WH�PHWRGH�QH�XSRUDEOMDMR��NHU�]DUDGL�LQWHUDNWLYQRVWL
]DKWHYD� XQLNDWQR� LGHQWLILNDFLMR� LVNDOFD� DOL� QHSUHNLQMHQR

�VWDWH�IXOO�� LVNDOQR� VHDQVR�� þHVDU� ]� RELþDMQLPL� &*,
SURJUDPL�LQ�+773�SURWRNRORP�QL�PRJRþH�]DJRWRYLWL�
1Dã� LVNDOQLN� YHV� þDV� SR]QD� LGHQWLWHWR� LVNDOFD�� ]DWR� VPR
ODKNR� LPSOHPHQWLUDOL� WXGL� LVNDQMH� V� SRYUDWQR� ]DQNR�� NL
SRWHND�Y�WUHK�NRUDNLK�
��� LVNDOHF�RSUDYL�SUYR��HQRVWDYQR�LVNDQMH�
��� SUHJOHGD� QHNDM� QDMYLãMH� XYUãþHQLK� GRNXPHQWRY� LQ

R]QDþL�WLVWH�PHG�QMLPL��NL�VR�UHOHYDQWQL�
��� VLVWHP� DYWRPDWVNR� UHIRUPXOLUD� LVNDOQR� ]DKWHYR� LQ

RSUDYL�QRYR�LVNDQMH�
,VNDQMH�]�UHIRUPXOLUDQR�LVNDOQR�]DKWHYR�YNOMXþL�Y�VH]QDP
]DGHWNRY� QRYH� GRNXPHQWH�� SR]LFLMH� åH� SRLVNDQLK
GRNXPHQWRY� SD� VH� VSUHPHQLMR� WDNR�� GD� UHOHYDQWQL
GRNXPHQWL� VSOH]DMR� SURWL� YUKX� VH]QDPD�� 3R� YVDNHP
LVNDQMX� LVNDOHF� SRQRYL� SUHJOHGRYDQMH� QDMEROMH� XYUãþHQLK
GRNXPHQWRY� LQ� R]QDþL� UHOHYDQWQH�� WDNR� GD� VH� GUXJL� LQ
WUHWML�NRUDN�]DQNH�SRQDYOMDWD��GRNOHU�VR�QD�YUKX�VH]QDPD
ãH�SR]LWLYQH�VSUHPHPEH��DOL�SD�LVNDOHF�QH�RGQHKD�
-HGUR�SRVWRSND� MH� UHIRUPXODFLMD� LVNDOQH� ]DKWHYH��3UL� WHP
VLVWHP� SRQRYQR� L]UDþXQD� SRYHGQH� PRþL� YVHK� NUQRY� L]
GRNXPHQWRY��NL�MLK�MH�LVNDOHF�R]QDþLO�NRW�UHOHYDQWQH��7DNR
ODKNR� QHNDWHUL� EHVHGQL� NUQL� Y� LVNDOQL� ]DKWHYL�� NL� VH
SUHWHåQR� SRMDYOMDMR� Y� UHOHYDQWQLK� GRNXPHQWLK�� GRELMR
YHþMR�WHåR��GRGDMR�SD�VH�WXGL�QHNDWHUL�QRYL��3RYHGQR�PRþ
Z�EHVHGH�L�Y�GRNXPHQWX�M��UHOHYDQWQHP�]D�LVNDOQR�]DKWHYR
N��WDNR�L]UDþXQDPR�NRW�
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S ' (  YHUMHWQRVW�SRMDYOMDQMD�EHVHGH�L�Y�GRNXPHQWLK�

UHOHYDQWQLK�]D�LVNDOQR�]DKWHYR�M�

6LPERO� SRPHQL�� GD� GRNXPHQW� QL� ELO� R]QDþHQ� NRW

UHOHYDQWHQ��V�VLPERORP� �SD�VR�R]QDþHQL�GRNXPHQWL�
]D� NDWHUH� MH� LVNDOHF� PHQLO�� GD� VR� UHOHYDQWQL� LQ� NL� VR
SULVSHYDOL�SRGDWNH�]D�UHIRUPXODFLMR�LVNDOQH�]DKWHYH�

�� ý(08�â(�(1�,6.$/1,."

9HOLNL�� MDYQL� LVNDOQLNL��NRW�$OWD9LVWD��([FLWH� LQ�GUXJL��SR
QDYHGEDK� DYWRUMHY� SRNULYDMR� SUHWHåQL� GHO� 6YHWRYQHJD
VSOHWD��V�WHP�SD�WXGL�VWUDQL�QD�VORYHQVNLK�VWUHåQLNLK��=DNDM
VH�WRUHM�ORWHYDPR�UD]YRMD�QRYHJD�LVNDOQLND��]D�NDWHUHJD�MH
åH�SUHG�URMVWYRP�MDVQR��GD�YHOLNLK�QH�PRUH�QDGRPHVWLWL"
$YWRPDWVNR�RSLVRYDQMH�YVHELQH�GRNXPHQWRY�MH�MH]LNRYQR
RGYLVHQ� SRVWRSHN�� NL� Y� QDMYHþML� PHUL� GRORþD� NYDOLWHWR
LVNDQMD�� /LQJXD� IUDQFD� VSOHWQLK� VWUDQL� MH� DQJOHãþLQD�
þHSUDY� QHNDWHUL� LVNDOQLNL� ]PRUHMR� WXGL� SRVWRSNH� ]D� ]HOR
RPHMHQR� ãWHYLOR� GUXJLK� YHOLNLK� MH]LNRY�� 6ORYHQVNL
GRNXPHQWL�Y�YHOLNL�PHUL�RVWDMDMR�QHSRLVNDQL�



=DHQNUDW� QDP� QL� ]QDQ� REVWRM� GHOXMRþHJD� VORYHQVNHJD
LVNDOQLND�� NL� EL� RPRJRþDO� NDM� YHþ� NRW� LVNDOQH� ]DKWHYH� Y
REOLNL� URþQR� NUQMHQLK� NOMXþQLK� EHVHG�� þHSUDY� VR� åH
REVWDMDOH� WHVWQH� LPSOHPHQWDFLMH�� YHQGDU� QH� Y� VSOHWQHP
RNROMX�>����@�
0HQLPR�� GD� QDã� LVNDOQLN� ODKNR� YVDM� GHORPD� ]DSROQL� WR
SUD]QLQR�
%D]R� YVHELQVNLK� RSLVRY� LQ� ND]DOFHY� QD� GRNXPHQWH�
LVNDOQLN� LQ� PRGXOH� ]D� RGNULYDQMH� GRNXPHQWRY� VPR� VL
]DPLVOLOL� NRW� RURGMH� ]D� XSRUDER� GLJLWDOQH� NQMLåQLFH

PHGLFLQVNLK�GRNXPHQWRY��9�SULKRGQRVWL� QDþHORPD� ODKNR
RGSDGH� YVHELQVND� RPHMLWHY�� NDMWL� YHþLQD� SRVWRSNRY�� NL
VPR� MLK� UD]YLOL� MH� YVHELQVNR� QHRGYLVQD�� =DHQNUDW� VH
RVUHGRWRþDPR�QD�YNOMXþHYDQMH�SUHYHUMHQLK�GRNXPHQWRY�Y
VORYHQãþLQL� LQ� DQJOHãþLQL�� XSRUDEQLK� SUL� VWURNRYQHP�
ãWXGLMVNHP� LQ� UD]LVNRYDOQHP� GHOX� Y� VORYHQVNHP
]GUDYVWYX�� (QD� RG� SRVOHGLF� QDYHGHQLK� VDPRRPHMLWHY� MH
WXGL�UHODWLYQR�PDMKQD�ED]D�

6OLND����5H]XOWDWL�LVNDQMD�QD�LVNDOQR�]DKWHYR�³RNXåEH�]�YLUXVRP�+,9´��0HG�SUHJOHGDQLPL
GRNXPHQWL�VWD�ELOD�GYD�R]QDþHQD�NRW�UHOHYDQWQD�



9HOLNRVW�ED]H�YVHELQVNLK�RSLVRY�QDP�RPRJRþD� L]SHOMDYR
SRVWRSNRY��NL� VL� MLK�SUL� YHOLNLK� LVNDOQLNLK� ]DHQNUDW� ãH� QH
PRUHMR� SULYRãþLWL�� =DYHGDPR� VH�� GD� GREUHJD� LVNDQMD� QL
PRJRþH� RSUDYLWL� Y� HQHP� NRUDNX�� ]DWR� VPR� YHOLN� GHO
SR]RUQRVWL� SRVYHWLOL� VSRVREQRVWL� LVNDOQLND�� GD� VH� ]DYHGD
LGHQWLWHWH�LVNDOFD�LQ�WUHQXWQHJD�VWDQMD�SRL]YHGEH��6�WHP�VR
ELOL�WXGL�GDQL�SRJRML�]D�XYHGER�LVNDQMD�V�SRYUDWQR�]DQNR�

�� 8ý(1-(�5(/(9$171267,�'2.80(1729
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3UL� XþHQMX� UHOHYDQWQRVWL� GRNXPHQWRY� L]� SULPHURY
SRVNXãDPR� DYWRPDWL]LUDQR� PRGHOLUDWL� LQIRUPDFLMVNH
SRWUHEH�SRVDPH]QHJD�XSRUDEQLND�SUHLVNRYDOQHJD�VLVWHPD�
,]�SULPHURY�GRNXPHQWRY��NL�VR�R]QDþHQL�NRW�UHOHYDQWQL�DOL
QHUHOHYDQWQL�� ]� PHWRGDPL� ]D� VWURMQR� XþHQMH� ]JUDGLPR

6OLND����5H]XOWDWL�LVNDQMD�V�SRYUDWQR�]DQNR��VSURåHQLP�Y�VLWXDFLML�QD�VOLNL����9LGQL�VR�WXGL�QRYL�EHVHGQL�NUQL��GRGDQL

SUHMãQML�LVNDOQL�]DKWHYL�



PRGHO�� NL� JD� ODKNR� XSRUDELPR� ]D� RFHQMHYDQMH
UHOHYDQWQRVWL� GUXJLK� GRNXPHQWRY�� 3RVDPH]QD
LQIRUPDFLMVND� SRWUHED� ODKNR� Y� JUREHP� XVWUH]D� LVNDOQL
]DKWHYL�� UD]OLND� MH� Y� WHP�� GD� QDP� ]DKWHYH� QL� WUHED
IRUPXOLUDWL� HNVSOLFLWQR� WHPYHþ� ]D� WR� ODKNR� XSRUDELPR
SULPHUH�UHOHYDQWQLK�LQ�QHUHOHYDQWQLK�GRNXPHQWRY�
6WURMQR�XþHQMH�VR�]D�XþHQMH�UHOHYDQWQRVWL�GRNXPHQWRY�QD
6SOHWX� XSRUDELOL� Y� RNYLUX� SURMHNWD� :HE:DWFKHU� >�@�� ]D
PRGHOLUDQMH� LQIRUPDFLMVNLK� SRWUHE� SRVDPH]QHJD
XSRUDEQLND� SD� Y� RNYLUX� SURMHNWD� 3HUVRQDO� :HE:DWFKHU
>�@��.OMXE�ãWHYLOQLP�UD]LVNDYDP�XSRUDEH�VWURMQHJD�XþHQMD
Y� WRYUVWQH� QDPHQH� QLVPR� ]DVOHGLOL� XSRUDEH� VWURMQHJD
XþHQMD�]D�REUDYQDYR�GRNXPHQWRY�Y�VORYHQãþLQL�
9� SULVSHYNX� VPR� SUHL]NXVLOL� XSRUDER� PHWRG� VWURMQHJD
XþHQMD� QD� SUREOHPX� XþHQMD� UHOHYDQWQRVWL� DQJOHãNLK� LQ
VORYHQVNLK� GRNXPHQWRY� L]� SULPHURY�� 8SRUDELOL� VPR
]ELUNR�GRNXPHQWRY�RPHQMHQR�Y�GUXJHP�UD]GHONX��Y�NDWHUL
VR�GRNXPHQWL�R]QDþHQL�JOHGH�QD�UHOHYDQWQRVW�]D�YVDNR�RG
��� WHVWQLK� LVNDOQLK� ]DKWHY� >�@��9VDNR� RG� LVNDOQLK� ]DKWHY
REUDYQDYDPR�NRW�SRVHEQR�LQIRUPDFLMVNR�SRWUHER� LQ�XþQL
SUREOHP�� NMHU� MH� YVDN� RG� GRNXPHQWRY� Y� ]ELUNL� SULPHU�
SR]LWLYHQ��þH� MH� UHOHYDQWHQ�]D�SRGDQR� LVNDOQR�]DKWHYR� LQ
QHJDWLYHQ��þH�QL�
�=ELUND� YVHEXMH� ���� L]YOHþNRY� Y� DQJOHãþLQL� WHU� QMLKRYH
VORYHQVNH� SUHYRGH�� 3UL� YVDNHP� XþQHP� SUREOHPX� VPR
YVHK� ���� GRNXPHQWRY� REUDYQDYDOL� QDHQNUDW��1D� ]DþHWNX
VPR� XSRUDELOL� ]HOR� HQRVWDYQR� SUHGVWDYLWHY� GRNXPHQWRY
NRW� PQRåLF� EHVHG�� QDWR� SD� VPR� GRNXPHQWH� REUDYQDYDOL
NRW�PQRåLFH�NUQRY�
=D�XþHQMH� VPR�XSRUDELOL� VLVWHP�]D� VWURMQR� XþHQMH� UHODFLM
7,/'(�>��@��=D�UD]OLNR�RG�VLVWHPRY�]D�DWULEXWQR�VWURMQR
XþHQMH�� NL� XSRUDEOMDMR� SUHGVWDYLWHY� GRNXPHQWRY� V� ILNVQR
GROåLQR�� VLVWHPL� ]D� XþHQMH� UHODFLM� ODKNR� XSRUDELMR� PDQM
UHVWULNWLYQH� R]�� EROM� ERJDWH� SUHGVWDYLWYH�� 6LVWHP� 7,/'(
JHQHULUD� ORJLþQD� RGORþLWYHQD� GUHYHVD�� NL� MLK� Y� GDQHP
SULPHUX�ODKNR�SUHYHGHPR�QD�XUHMHQH�VH]QDPH�SUDYLO�
2JOHMPR�VL�NRW�SULPHU�LVNDOQR�]DKWHYR�ãW������NL�VH�JODVL�
³1DVWDQHN��GLDJQRVWLND� LQ� ]GUDYOMHQMH� XONXVD�� ãH� SRVHEHM
UD]MHGH� åHORGFD� LQ� GYDQDMVWQLND´� R]�� ³7KH� RULJLQ�
GLDJQRVLV�DQG�WUHDWPHQW�RI�XOFHU��HVSHFLDOO\�GXRGHQDO�DQG
JDVWULF�XOFHUDWLRQV´��,]�SULPHURY�]D�WR�]DKWHYR��RG�����MH
YVHJD� �� UHOHYDQWQLK� GRNXPHQWRY�� �� Y� VORYHQãþLQL� LQ� �� Y
DQJOHãþLQL���7,/'(��JHQHULUD�QDVOHGQMH�GUHYR�

XOFHU�"
���\HV��UHOB��
���QR���XONXVD�"
�����������\HV��UHOB��
�����������QR���QRWBUHOB��

3RPHQ� GUHYHVD� MH� QDVOHGQML�� ³ýH� Y� GRNXPHQWX� QDVWRSD
EHVHGD� XOFHU� SRWHP� MH� GRNXPHQW� UHOHYDQWHQ�
'RNXPHQWHQ�MH�WXGL�UHOHYDQWHQ�þH�Y�QMHP�EHVHGD�XOFHU�QH
QDVWRSD�� YHQGDU� QDVWRSD� EHVHGD� XONXVD�� VLFHU� MH� SD
GRNXPHQW�QHUHOHYDQWHQ�´
3UL� ]DKWHYL� ���� NL� VH� JODVL�� ³.LUXUãNR� �RSHUDWLYQR�
]GUDYOMHQMH� ]ORPRY� NRVWL´� R]�� ³6XUJLFDO� �RSHUDWLYH�
WUHDWPHQW�RI�ERQH� IUDFWXUHV´� � VH�7,/'(�QDXþL� GUHYHVD� ]

QDVOHGQMLP� SRPHQRP�� ³'RNXPHQW� MH� UHOHYDQWHQ�� þH� Y
QMHPX�QDVWRSD� NDNãQD� RG� EHVHG�IUDFWXUH�� ]ORPH�

FDOFDQHDO�� ]ORPLK� DOL� ]ORPRY´�� 'UHYR� QDSDþQR
NODVLILFLUD�ãWLUL�UHOHYDQWQH�GRNXPHQWH�NRW�QHUHOHYDQWQH� LQ
HQ�UHOHYDQWHQ�GRNXPHQW�NRW�QHUHOHYDQWHQ�
2JOHMPR� VL� ãH� ]DKWHYR� ãW�� ���� NL� VH� JODVL�� ³8SRUDED
XOWUD]YRND� Y� GLDJQRVWLNL´� R]�� ³8VH� RI� XOWUDVRXQG� LQ
GLDJQRVLV´�� ,]� SULPHURY� ]D� WR� ]DKWHYR� �RG� ���� MH� ��
UHOHYDQWQLK� GRNXPHQWRY�� ��� Y� VORYHQãþLQL� LQ� ��� Y
DQJOHãþLQL��� 7,/'(� JHQHULUD� GUHYR� V� SRPHQLP�
³'RNXPHQW� MH�UHOHYDQWHQ��þH�Y�QMHPX�QDVWRSD�NDNãQD�RG
EHVHG� XOWUD]YRþQL�� VRQRJUDSK\�
XOWUD]YRNRP�� XOWUDVRXQG�� HFKRFDUGLR�
JUDSKLF�� HKRNDUGLRJUDILMD�� KRHFKVW�

ODVHU�� DOL� XOWUD]YRþQR�� VLFHU� MH� QHUHOHYDQWHQ�´
'UHYR� QDSDþQR� NODVLILFLUD� WUL� UHOHYDQWQH� GRNXPHQWH� NRW
QHUHOHYDQWQH� LQ� GYD� UHOHYDQWQD� GRNXPHQW� NRW
QHUHOHYDQWQD�
3UL� GUHYHVX� ]D� ]DKWHYR� ãW�� ��� VH� SRMDYL� YHþ� EHVHG�� NL
L]YLUDMR� L]� EHVHGH� ]ORP� �]ORPH�� ]ORPLK�� ]ORPRY��� � 3UL
GUHYHVX� ]D� ]DKWHYR� ãW�� ��� SD� VH� SRMDYL� YHþ� EHVHG�� NL
L]YLUDMR� L]� EHVHGH� XOWUD]YRN� �XOWUD]YRþQL�� XOWUD]YRNRP�
XOWUD]YRþQR��� 7R� QDND]XMH� VPLVHOQRVW� XSRUDEH
SUHGVWDYLWYH� GRNXPHQWRY� V� NUQL�� NL� EL� SUHGYLGRPD� GDOD
NRW� UH]XOWDW� PDQMãD� LQ� EROM� ]DQHVOMLYD� GUHYHVD� ]D
RFHQMHYDQMH�UHOHYDQWQRVWL�GRNXPHQWRY�
3UL� XSRUDEL� SUHGVWDYLWYH� GRNXPHQWRY� V� NUQL� GRELPR� SUL
LVNDOQL� ]DKWHYL� ��� GUHYR� V� SRPHQRP�� ³'RNXPHQW� MH
UHOHYDQWHQ�� þH� Y� QMHPX� QDVWRSD� NUQ� ]ORP� DOL� NUQ
FDOFDQHX�� 6LFHU� SRJOHGDPR� þH� Y� GRNXPHQWX� QDVWRSD
NUQ� IUDFWXU�� þH� QDVWRSD� LQ� Y� GRNXPHQWX� QL� QH� NUQD
EDV� QH� NUQD� PDQDJ�� MH� GRNXPHQW� UHOHYDQWHQ�� 6LFHU� MH
GRNXPHQW�UHOHYDQWHQ�þH�Y�QMHPX�QDVWRSDWD�NUQD�VSLQ�LQ
RSHU�´� 'UHYR� V� NUQL� QDSDþQR� NODVLILFLUD� OH� HQ
QHUHOHYDQWHQ�GRNXPHQW�NRW�UHOHYDQWHQ�
3UL� LVNDOQL� ]DKWHYL� ��� VH� 7,/'(� QDXþL� GUHYHVD� V
SRPHQRP��³'RNXPHQW�MH�UHOHYDQWHQ��þH�Y�QMHPX�QDVWRSD
NDNãHQ� RG� NUQRY� XOWUD]YRþ�� GLJLW�
XOWUDVRXQG�� HFKRFDUGLRJUDSK�� VRQRJUD�

SKL�� HKRNDUGLRJUDI�� DOL� OK�� ýH� QDVWRSD� Y
GRNXPHQWX�NUQ�FLVW��SRWHP�MH�GRNXPHQW�UHOHYDQWHQ�þH�Y
QMHP�QL�NUQD�SUHPHU�´�'UHYR� V�NUQL� QDSDþQR� NODVLILFLUD
GYD�QHUHOHYDQWQD�GRNXPHQWD�NRW�UHOHYDQWQD�
3R� SULþDNRYDQMX� GUHYHVD� QDXþHQD� L]� GRNXPHQWRY
SUHVWDYOMHQLK� V� NUQL� EROMH� ORþLMR� PHG� UHOHYDQWQLPL� LQ
QHUHOHYDQWQLPL� GRNXPHQWL�� 9� ]JRUQMLK� GYHK� SULPHULK
]DJUHãLMR�GUHYHVD�V�NUQL�PDQMãH�VWHYLOR�QDSDN��3ROHJ�WHJD
QREHQ� RG� UHOHYDQWQLK� GRNXPHQWRY� QL� ELO� NODVLILFLUDQ� NRW
QHUHOHYDQWHQ��NDU�QL�ELOR�SULPHU�SUL�GUHYHVLK�]�EHVHGDPL��
6OHGQMH�MH�SRPHPEQR�]DUDGL�PDMKQHJD�ãWHYLOD�UHOHYDQWQLK
GRNXPHQWRY�

���1$ý57,�=$�1$'$/-1-(�'(/2
,QIRUPDFLMVNR� RURGMH�� NL� JD� SUHGVWDYOMDPR�� MH� Y� ]JRGQML
WHVWQL� ID]L�� 0HG� QDMRþLWQHMãLPL� SRPDQMNOMLYRVWPL� VWD
GRNDM� RNRUHQ� XSRUDEQLãNL� YPHVQLN� LQ� VODER� SUHJOHGQD
SUHGVWDYLWHY� UH]XOWDWRY� LVNDQMD�� SUHGYVHP� SD� SRþDVQRVW�



NDU� GRORþD� SULRULWHWQH� QDORJH�� 9� QDGDOMHYDQMX� VH
QDPHUDYDPR� SRVYHWLWL� WXGL� VHJPHQWDFLML� GRNXPHQWRY�� NL
EL� RPRJRþDOD� VHOHNWLYQR� LVNDQMH� NUDMãLK�� YVHELQVNR� EROM
KRPRJHQLK�GHORY�GRNXPHQWRY��9�WD�VNORS�QDORJ�VRGL�WXGL
DYWRPDWVNR�RGNULYDQMH�MH]LND�SRVDPH]QLK�VHJPHQWRY�
3UL� XþHQMX� UHOHYDQWQRVWL� GRNXPHQWRY� L]� SULPHURY� ]
PHWRGDPL� VWURMQHJD� XþHQMD� EL� ND]DOR� UD]LVNDWL� PRåQRVWL
YNOMXþHYDQMD�SRVWRSND�XþHQMD�Y�LVNDQMH�V�SRYUDWQR�]DQNR�
=DQLPLYD� EL� ELOD� WXGL� XSRUDED� SUHG]QDQMD� Y� REOLNL
VHPDQWLþQH� PUHåH� PHGLFLQVNLK� SRMPRY�� .RQþQR� EL� ELOR
WUHED� Y� SULKRGQMLK� SRVNXVLK� XþHQMD� UHOHYDQWQRVWL
GRNXPHQWRY� XSRãWHYDWL� ãH� WHåR� R]�� SRYHGQR� PRþ
SRVDPH]QLK�NUQRY�

=$+9$/$

'HOR��SUHGVWDYOMHQR�Y�SULVSHYNX��MH�Y�RNYLUX�SRGSURMHNWD
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