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6RPPDULR
,O�SUHVHQWH�FDSLWROR�KD� OR�VFRSR�GL� LOOXVWUDUH� L�SULQFLSDOL�DPELHQWL�GL�SURYD�H� OH�PHWRGRORJLH� GL�PLVXUD� SHU� OD� YHULILFD� GHOOD� FRQIRUPLWj� GHL� VLVWHPL� HOHWWULFL� HG�HOHWWURQLFL� DOOH� SUHVFUL]LRQL� GL� &RPSDWLELOLWj� (OHWWURPDJQHWLFD�� LQ� UHOD]LRQH�DOO¶HPLVVLRQH� HG� DOO¶LPPXQLWj� LUUDGLDWD� QHO� FDPSR� GHOOH� UDGLRIUHTXHQ]H �LQ�SDUWLFRODUH� QHOOD� EDQGD� GD� ��� 0+]� DG� �� *+]��� 'RSR� DYHU� HYLGHQ]LDWR�O¶LPSRUWDQ]D�GL�ILVVDUH�XQD�VLWXD]LRQH�DPELHQWDOH�GL�ULIHULPHQWR�SHU�GHVFULYHUH�LO�FRPSRUWDPHQWR�GL� VLVWHPL� UDGLDQWL�� VL� SDVVHUj�D� GHVFULYHUH L� VLWL� GL�PLVXUD� H� OH�SURFHGXUH�GL�SURYD�SHU�YHULILFDUH�OD�FRQIRUPLWj�DL�OLPLWL�ILVVDWL�GDOOH�QRUPH�GHOOH�HPLVVLRQL�H�GHOOH�LPPXQLWj�LUUDGLDWH�GL�XQ�DSSDUDWR�LQ�SURYD�
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����,QWURGX]LRQH
,O� IXQ]LRQDPHQWR�� LQ� WUDVPLVVLRQH� HG� LQ� ULFH]LRQH�� GHOOH� DQWHQQH�� FRVu� FRPH� LO�FRPSRUWDPHQWR� UDGLDWLYR� H� VXVFHWWLYR� GL� DSSDUDWL� HOHWWULFL�HOHWWURQLFL�� q�LQIOXHQ]DWR� GDOOH� FDUDWWHULVWLFKH� GHOO¶DPELHQWH� FLUFRVWDQWH�� 6L� SXz� DGGLULWWXUD�DIIHUPDUH�FKH��LQ�SDUWLFRODUL�FRQGL]LRQL��O¶DPELHQWH�SDUWHFLSD�LQ�PDQLHUD�DWWLYD�DO�SURFHVVR� UDGLDWLYR�� WDQWR� FKH� QRQ� KD� TXDVL� VHQVR� GLVWLQJXHUH� WUD� DPELHQWH� HG�DSSDUDWR� LQ� SURYD�� 3HU� GHVFULYHUH�� TXLQGL�� LO� FRPSRUWDPHQWR� GL� WDOL� RJJHWWL�RFFRUUH�ILVVDUH�FRQYHQ]LRQDOPHQWH�XQD�VLWXD]LRQH�DPELHQWDOH�GL� ULIHULPHQWR�� LQ�UHOD]LRQH� DG� HVVD� VL� SRVVRQR� GHILQLUH� FHUWH� JUDQGH]]H�� ULJXDUGDELOL� FRPH�FDUDWWHULVWLFKH� GHJOL� RJJHWWL� LQ� VWXGLR�� SURSULR� LQ� TXDQWR� O¶DPELHQWH� VLD� VWDWR�GHILQLWR� XQD� YROWD� SHU� WXWWH�� 4XHVWD� VLWXD]LRQH� DPELHQWDOH� GL� ULIHULPHQWR� q� OR�VSD]LR� YXRWR� LOOLPLWDWR�� QHOOH� GHILQL]LRQL�� LQIDWWL�� G¶LPSHGHQ]D� G¶LQJUHVVR� R� GL�GLDJUDPPD�GL�UDGLD]LRQH�GL�XQ¶DQWHQQD��VL�VXSSRQH�O¶DVVHQ]D��QHOO¶DPELHQWH��GL�RJQL�FDXVD�FKH�SHUWXUEL�JOL�HIIHWWL�FRQQHVVL�DJOL�RJJHWWL�LQ�VWXGLR�
3HU� TXDQWR� ULJXDUGD� LO� SUREOHPD� GHOOD� GHWHUPLQD]LRQH� VSHULPHQWDOH� GHOOH�JUDQGH]]H� FRQVLGHUDWH�� VL� PDQLIHVWD� O¶HVLJHQ]D�� LQ� SULPR� OXRJR�� GL� UHDOL]]DUH�FRQGL]LRQL� GL�PLVXUD�FKH� DSSURVVLPLQR� DO�PHJOLR� TXHOOH� LGHDOL� GL� VSD]LR�YXRWR�LOOLPLWDWR� �FRQQHVVD� DOOD� GHILQL]LRQH� GL� DOFXQH� GHOOH� JUDQGH]]H� FRQVLGHUDWH�� q�DQFKH�O¶LSRWHVL�FKH�VLDQR�VRGGLVIDWWH�DOWUH�FRQGL]LRQL��LQHUHQWL��LQ�SDUWLFRODUH��DOOH�GLVWDQ]H� WUD� VRUJHQWL� HG� DOWUL� HOHPHQWL� GHO� VLVWHPD�� WDOL� FRQGL]LRQL�� SHUz�� QRQ�SRQJRQR� RUGLQDULDPHQWH� JUDYL� SUREOHPL� GDO� SXQWR� GL� YLVWD� VSHULPHQWDOH��� H�TXLQGL�GL� YDOXWDUH� O¶LQIOXHQ]D� �HUURUH�� GHOOD� LQHYLWDELOH� UHVLGXD� ³LPSHUIH]LRQH´�DPELHQWDOH��&RQ�ULIHULPHQWR�DOOD�SULPD�TXHVWLRQH��OD�VROX]LRQH�SL��VSRQWDQHD��H�VSHVVR�VHJXLWD��FRQVLVWH�QHOO¶DOORQWDQDUH�HIIHWWLYDPHQWH�LO�SL��SRVVLELOH�LO�VLVWHPD�LQ�SURYD�GD�RJQL�DOWUR�RJJHWWR�� VL�DOOXGH�DL�FDPSL�SURYD DOO¶DSHUWR� �2SHQ�$UHD�7HVW�6LWH��2$76��� LQ�FXL��SHU�PDQWHQHUH�JOL�RJJHWWL� LQ�SURYD� ORQWDQR�DQFKH�GDO�VXROR��VL�ULFRUUH�DG�DOWH�WRUUL�GL�VXSSRUWR��7DOH�VROX]LRQH��SHUz��DQFKH�TXDQGR�OH�
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FRQGL]LRQL� UHDOL]]DWH� DSSURVVLPLQR� LQ� PRGR� VRGGLVIDFHQWH� TXHOOH� LGHDOL� q�VHPSUH� HVSRVWD� DO� ULVFKLR�GL�SHUWXUED]LRQL� HOHWWURPDJQHWLFKH�GL� RULJLQH� HVWHUQD�HG�DOO¶HYHQWXDOLWj��DQFK¶HVVD�LQGHVLGHUDWD��GL�SHUWXUED]LRQL�PHWHRURORJLFKH�
'XUDQWH�LO�SHULRGR������������VL�VRQR�UHVL�GLVSRQLELOL�PDWHULDOL�GDOOH�DFFHQWXDWH�SURSULHWj� DVVRUEHQWL� QHL� FRQIURQWL� GHOOH� UDGLD]LRQL� HOHWWURPDJQHWLFKH� H� WDOL� GD�PDQWHQHUH� WDOH� SUHURJDWLYD� HQWUR� XQ� DPELWR� PROWR� DPSLR� GL� IUHTXHQ]H��DVVRUEHQWL� D� ODUJD� EDQGD��� /D� SRVVLELOLWj� GL� ULYHVWLUH� GDOO¶LQWHUQR�� FRQ� WDOL�PDWHULDOL��OH�SDUHWL�GL�XQ�JHQHULFR�DPELHQWH��KD�FRQVHQWLWR�GL�RWWHQHUH�DO�FKLXVR��XQD� UHJLRQH� GHOOR� VSD]LR� DOO¶LQWHUQR� GHOOD� TXDOH� L� IHQRPHQL� HYROYRQR� FRPH� VH�HVVD� IRVVH� FLUFRQGDWD� GD� XQR� VSD]LR� YXRWR� LOOLPLWDWR�� 3RFR� LPSRUWD� FKH� OD�UDGLD]LRQH� VL�SHUGD�DOO¶LQILQLWR�R�QHO�PDWHULDOH� DVVRUEHQWH�� FLz� FKH� FRQWD� q� FKH�QRQ�YHQJD�ULGLIIXVD�DOO¶LQWHUQR�GHOOD� UHJLRQH�LQ�TXHVWLRQH�� ,O�IDWWR�VWHVVR�FKH� OD�UDGLD]LRQH� VL� HVDXULVFD� DOO¶LQWHUQR� GHO� PDWHULDOH� DVVRUEHQWH� FRQVHQWH� SRL� GL�GLVSRUUH�� DOO¶HVWHUQR� GL� TXHVWR�� TXDORUD� QHFHVVDULR�� XQ� ULYHVWLPHQWR� PHWDOOLFR��VFKHUPDWXUD�� FKH�SRQJD� DO� ULSDUR�DQFKH�GDOOH�SHUWXUED]LRQL�HOHWWURPDJQHWLFKH�G¶RULJLQH�HVWHUQD�
$PELHQWL� GHO� WLSR� GHVFULWWR�� GHWWL� FDPHUH� DQHFRLFKH� HOHWWURPDJQHWLFKH�VFKHUPDWH�R�QRQ���SHU�LO�ORUR�SUHJLR�GL�IRUQLUH�XQD�]RQD�GL�SURYD�SHU�PLVXUH�LQ�VSD]LR�OLEHUR��OD�UHJLRQH�HQWUR�FXL�VRQR�YHULILFDWH�OH�FRQGL]LRQL�GHVLGHUDWH��GHWWD�]RQD� LPSHUWXUEDWD R� ]RQD� GL� TXLHWH�� QRQ� FRLQFLGH� FRQ� WXWWR� OR� VSD]LR� LQWHUQR�GHOOD�FDPHUD�DQHFRLFD��PD�q�QRWHYROPHQWH�SL��SLFFROD��LQ�FRQGL]LRQL�FRQWUROODWH�H� VHPSUH� FRPRGDPHQWH� DJLELOL�� WURYDQR� VHPSUH� SL�� ODUJR� LPSLHJR�� LQ� VHGH�LQGXVWULDOH� H� SUHVVR� JUDQGL� ODERUDWRUL� GL� ULFHUFD�� 1HO� FDVR� LQ� FXL� OD� FDPHUD�DQHFRLFD�VLD�XQR�VWUXPHQWR�GL�ULFHUFD�GL�DPSLD�XWLOL]]DELOLWj��VL�ULFKLHGH�DG�HVVD��GD�XQD�SDUWH�OD�PDVVLPD�YHUVDWLOLWj��GDOO¶DOWUD SUHVWD]LRQL�LQ�JHQHUDOH�VXSHULRUL�D�TXHOOH� FKH� SRVVRQR� HVVHUH� ULWHQXWH� VRGGLVIDFHQWL� SHU� XQD�PLVXUD� LQGXVWULDOH� GL�FRQWUROOR��PROWR�SL��GLIILFLOH�LQ�TXHVWR�FDVR�VL�SUHVHQWD�SHUWDQWR�OD�GHOLQHD]LRQH�GHOOH�VXH�FDUDWWHULVWLFKH�VWUXWWXUDOL�H�GL�GHWWDJOLR��YDOH�D GLUH�LO�VXR�SURJHWWR�
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3ULPD�GL�SURFHGHUH�DOOD�GHVFUL]LRQH�GHL�VLWL�GL�PLVXUD�PDJJLRUPHQWH�DGRSHUDWL��q�RSSRUWXQR� ULFKLDPDUH� L� FRQFHWWL�� SHUDOWUR� JLj� SUHVHQWDWL�� GL� HPLVVLRQL� H� GL�LPPXQLWj��QRQFKp�L�SULQFLSDOL�WLSL�GL�VRUJHQWL�
����6LWL�GL�PLVXUD�H�SURFHGXUH�GL�SURYD�SHU�OH�HPLVVLRQL�LUUDGLDWH

6LWL�GL�PLVXUD�DOO¶DSHUWR
/¶RELHWWLYR�GL�XQ�ODERUDWRULR�GL�SURYD�q�RWWHQHUH�PLVXUH�DFFXUDWH H�ULSURGXFLELOLQHO� WHPSR�� 8QD� FRQGL]LRQH� LQGLVSHQVDELOH� DIILQFKp� FLz� DYYHQJD� q� XWLOL]]DUH�DPELHQWL�GL�SURYD� LGRQHL��/¶DPELHQWH�GL� ULIHULPHQWR�SHU� OH�PLVXUH�GL�HPLVVLRQL�LUUDGLDWH� UHODWLYH� DOO¶(0&�� q� FRVWLWXLWR�GDO� VLWR�DOO¶DSHUWR�GHVFULWWR�QHOOD�QRUPD�&�����GHOO¶$16,��$PHULFDQ�1DWLRQDO�6WDQGDUG�,QVWLWXWH��
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2$76�$16,�&�����± �����

)LJXUD������6FKHPDWL]]D]LRQH�GHOO¶2$76�
8Q�VLWR�DOO¶DSHUWR�q�FRVWLWXLWR�GD�XQ�SLDQR�PHWDOOLFR��SLDQR�GL�PDVVD��SRVWR� LQ�XQ¶DUHD�OLEHUD�GD�RVWDFROL��LQ�PRGR�GD�QRQ�DYHUH�ULIOHVVLRQL�LQGHVLGHUDWH��/¶DUHD�LQ�TXHVWLRQH�GHYH�DYHUH� OD� IRUPD�GL�XQ¶HOOLVVH�OH�FXL�GLPHQVLRQL�GHYRQR�HVVHUH�TXHOOH� GL� )LJXUD� ����� GRYH�5� UDSSUHVHQWD� OD� GLVWDQ]D� WUD� O¶DSSDUDWR� LQ� SURYD� H�O¶DQWHQQD�ULFHYHQWH�GHOOD�VWUXPHQWD]LRQH�GL�PLVXUD��4XHVWL�VLWL�VRQR�XWLOL]]DWL�SHU�PLVXUH�DG�5� ����P�RSSXUH�DG�5� ����P�
&RPH� JLj� q� VWDWR� HYLGHQ]LDWR� LQ� SUHFHGHQ]D�� XQ� 2$76� SUHVHQWD� L GXH�LQFRQYHQLHQWL�FKH�TXL�VL�ULSRUWDQR�LQ�TXDOFKH�GHWWDJOLR�
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�� /H�QRUPDWLYH�SUHVFULYRQR�FKH� OH�PLVXUH�GL�HPLVVLRQL�LUUDGLDWH�GHYRQR�HVVHUH�HIIHWWXDWH�LQ�DPELHQWL�LQ�FXL�LO�OLYHOOR�GHL�GLVWXUEL�HOHWWURPDJQHWLFL��QRQ�HPHVVL�GDJOL�DSSDUDWL�LQ�SURYD��GHYH�HVVHUH�LQIHULRUH��ULVSHWWR�DL�OLPLWL�G¶DFFHWWD]LRQH��GL� DOPHQR� �� G%�� 3XUWURSSR�� QHJOL� DPELHQWL� XUEDQL]]DWL�� q� PROWR� GLIILFLOH�WURYDUH� XQ¶DUHD� OLEHUD� GD� SHUWXUED]LRQL� HOHWWURPDJQHWLFKH�� SHU� FXL� GLYHQWD�TXDVL�LPSRVVLELOH�GLVSRUUH�GL�XQ�VLWR�GL�TXHVWR�WLSR�
�� ,� VLWL� DOO¶DSHUWR� VRQR� HVSRVWL� DOOH� FRQGL]LRQL� DWPRVIHULFKH�� HVLVWH�� DOORUD��O¶HYHQWXDOLWj� GL� QRQ� SRWHU� HIIHWWXDUH� OH� PLVXUH� D� FDXVD� GL� FRQGL]LRQL�PHWHRURORJLFKH�DYYHUVH�

/H�FDPHUH�VFKHUPDWH�VHPLDQHFRLFKH
8QD� YDOLGD� DOWHUQDWLYD� DOO¶XWLOL]]R� GHL� VLWL� DOO¶DSHUWR� SHU� OH�PLVXUH� G¶HPLVVLRQL�LUUDGLDWH�� q� FRVWLWXLWD� GDOOH� FDPHUH� VFKHUPDWH� VHPLDQHFRLFKH� �&66$�� GHVFULWWH�QHOOD�QRUPD�$16,�&�����H�QHO�&,635������
8QD�FDPHUD�VHPLDQHFRLFD�VFKHUPDWD�q�FRVWLWXLWD�GD�XQD�FDPHUD�VFKHUPDWD��OH�FXL�SDUHWL� LQWHUQH� HG� LO� VRIILWWR� VRQR� ULFRSHUWL� GD�PDWHULDOH� DQHFRLFR� FRQ� SURSULHWj�DVVRUEHQWL� �QHL� FRQIURQWL� GHOOH� UDGLD]LRQL� HOHWWURPDJQHWLFKH�� LQ� XQ� DPSLR�LQWHUYDOOR�GL� IUHTXHQ]H� �DVVRUEHQWL� D� ODUJD�EDQGD���$�GLIIHUHQ]D�GL� XQD� FDPHUD�DQHFRLFD�� QHOOD� FDPHUD� VHPLDQHFRLFD� LO� SDYLPHQWR� q� FRVWLWXLWR� GD� XQ� SLDQR� GL�PDVVD� SHUIHWWDPHQWH� FRQGXWWRUH�� /D� FDPHUD� VFKHUPDWD� VHUYH� DG� LPSHGLUH� DL�VHJQDOL�HVWHUQL�GL�FRQWDPLQDUH�O¶DPELHQWH�LQWHUQR��PHQWUH�LO�PDWHULDOH�DVVRUEHQWH�QRQ�SHUPHWWH� OD� ULIOHVVLRQH�GHOOH�HPLVVLRQL�GHO�GLVSRVLWLYR�LQ�SURYD�VXOOH�SDUHWL�SHULPHWUDOL�H�VXO�VRIILWWR��,O�PDWHULDOH�DQHFRLFR�VLPXOD�LO�VLWR�LQ�FDPSR�DSHUWR��,O�IHQRPHQR�GHOOD�ULIOHVVLRQH�SXz�H�GHYH�DYYHQLUH�VXO�SLDQR�GL�PDVVD�GHOOD�FDPHUD�
,�PDWHULDOL�DQHFRLFL�XWLOL]]DWL�SRVVRQR�HVVHUH�GL�WUH�WLSL�
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x IHUULWL�
x SLUDPLGL GL�PDWHULDOH�SROLXUHWDQLFR�WUDGL]LRQDOH�
x )HUUR6RUE��
,�SDQQHOOL�GL� IHUULWH FRVWLWXLVFRQR�OD� VROX]LRQH�RWWLPDOH�D�SUREOHPL�G¶LQJRPEUR�LQWHUQR��DYHQGR�XQR�VSHVVRUH�GL�QRQ�SL��GL���FP��LQFOXVR�LO�PDWHULDOH�GL�VXSSRUWR�VXO� TXDOH� OH� VLQJROH� PDWWRQHOOH� GL� IHUULWH� VRQR� DVVHPEODWH� PDQXDOPHQWH�� SHU�JDUDQWLUH�DFFRSSLDPHQWL�SUHFLVL�WUD�XQD�SLDVWUHOOD�H�O¶DOWUD�

)LJXUD������3DQQHOOR�GL�IHUULWH�
/H� SLDVWUHOOH� GL� IHUULWH� SRVVLHGRQR� XQ¶HOHYDWD� DWWHQXD]LRQH� GHOOD� UDGLD]LRQH� D�UDGLR�IUHTXHQ]D� LQFLGHQWH�� LQ� SDUWLFRODUH� QHOOR� VSHWWUR� GL� IUHTXHQ]D� GD� SRFKL�PHJDKHUW]� VLQR ROWUH� �� *+]�� H� VRQR� SHU� ORUR� QDWXUD� QRQ� LQILDPPDELOL��8Q¶HVWHQVLRQH�GL� WDOH� LQWHUYDOOR�GL�IUHTXHQ]H�ILQR�DL�����y ����*+]�q�SRVVLELOH�TXDORUD�VL�VRYUDSSRQJD�D� WDOL�SDQQHOOL��VHQ]D�SUHJLXGL]LR�SHU�OH�SUHVWD]LRQL��GHO�PDWHULDOH� DVVRUELWRUH� SROLXUHWDQLFR� GL� IRUPD� SLUDPLGDOH�� ,QIDWWL�� LO� PDWHULDOH�GLHOHWWULFR� WUDGL]LRQDOH� VL� FRPSRUWD� LQ� PRGR� HFFHOOHQWH� DOOH� IUHTXHQ]H� SL��HOHYDWH�� GRYH� LO� UDSSRUWR� WUD� OD� OXQJKH]]D� GHOOH� SLUDPLGL� H� OH� SUHVWD]LRQL� q�SDUWLFRODUPHQWH� IDYRUHYROH�� 7DOH� PDWHULDOH� GLHOHWWULFR� GHYH� HVVHUH� WUDWWDWR�
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VHFRQGR� SURFHGLPHQWL� SDUWLFRODUL� LQ� PRGR� GD� SRWHU� JDUDQWLUH� FDUDWWHULVWLFKH�G¶LQILDPPDELOLWj��VHFRQGR�L�OLPLWL�VWDELOLWL�GDOOH�0,/�67'����'����'�R�GD�DOWUH�QRUPH�VLPLODUL��TXDOL�OH�15/������H�'1����������SHU�FLWDUQH�VROR�DOFXQH�
,O )HUUR6RUE��� SURGRWWR� GDOOD� 5DQWHF�� q� FRVWLWXLWR� GD� XQD� FRPELQD]LRQH� GL�PDWHULDOL� VLQWHUL]]DWL�� IHUULWL� H� WURQFKL� GL� SLUDPLGH� GL� PDWHULDOH� GLHOHWWULFR�SROLXUHWDQLFR�� GL� FRQVLVWHQ]D� VSXJQRVD�� 7DOH� DJJUHJD]LRQH� GL� PDWHULDOL�FRQIHULVFH� DO� )HUUR6RUE� XQ� RWWLPR� FRPSRUWDPHQWR� VX� XQ¶DPSLD� EDQGD� GL�IUHTXHQ]D�� GD� ���0+]� ILQR� D� VYDULDWH� GHFLQH� GL� JLJDKHUW]�� VRSSRUWDQGR� ILQR� D����� 9�P� GL� FDPSR� FRQWLQXR� H� ILQR� D� ���� 9�P� GL� FDPSR� LQWHUPLWWHQWH�� ,O�)HUUR6RUE� FRQVHQWH� GL� RYYLDUH� DO� PDJJLRUH� LQJRPEUR� GHL� FODVVLFL� PDWHULDOL�SROLXUHWDQLFL�DO�GHFUHVFHUH�GHOOD�IUHTXHQ]D�GL�XWLOL]]R�
,Q� SDVVDWR�� TXDQGR� L� PDWHULDOL� DVVRUEHQWL� QRQ� HUDQR� PROWR� HIILFDFL�� YHQLYDQR�UHDOL]]DWH� FDPHUH� DQHFRLFKH� FDUDWWHUL]]DWH� GD� FRQILJXUD]LRQL�PROWR� FRPSOHVVH��FRPH�TXHOOH� ³D� GLDIUDPPD´� �)LJXUD������ H� TXHOOH� ³D� SDUHWL� GHIOHWWULFL´� �)LJXUD������� PRWLYDWH� LQ� EDVH� DG� XQD� DQDOLVL� RWWLFR�JHRPHWULFD� GHOOH� ULIOHVVLRQL�DOO¶LQWHUQR�GHOOD�FDPHUD�VWHVVD�,Q�HQWUDPEL�L�FDVL�LO�GLVHJQR�q�FRQFHSLWR�LQ�PRGR�FKH�L�UDJJL�FKH�QRQ�LOOXPLQDQR�GLUHWWDPHQWH�OD�]RQD�XWLOH�SRVVDQR�DJLUH�VX�GL�HVVD�VROWDQWR� TXDQGR� OD� ORUR� LQWHQVLWj� VL� VLD� PROWR� ULGRWWD� LQ� VHJXLWR� D� GLYHUVH�ULIOHVVLRQL�VXFFHVVLYH�
$WWXDOPHQWH�� SHUz�� O¶LPSLHJR� GL� PDWHULDOL� DVVRUEHQWL� SL�� HIILFDFL�� DQFKH� SHU�DQJROL� G¶LQFLGHQ]D� �ULVSHWWR� DOOD� QRUPDOH�� QRWHYROL�� UHDOL]]DWL� FRQ�XQD� VWUXWWXUD�VXSHUILFLDOH� D� EXJQDWR� SLUDPLGDOH� DFXPLQDWR�� KD� ULGRWWR� GL�PROWR� O¶LPSRUWDQ]D�GHO� SUREOHPD� GHOOH� ULIOHVVLRQL� VSHFXODUL� HG� KD� SRUWDWR�� LQ� GHILQLWLYD��DOO¶DEEDQGRQR�GL�WDOL�FRQILJXUD]LRQL�FKH�FRPSRUWDYDQR��FRQ�OH�ORUR�GLVFRQWLQXLWj�VWUXWWXUDOL�� HIIHWWL� GLIIUDWWLYL� VIDYRUHYROL�� GLYHQXWL� SUHYDOHQWL�
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)LJXUD� ����� &DPHUD� DQHFRLFD� ³D� GLDIUDPPD´�� SLDQWD�� 'HO� WXWWR� DQDORJD� q� OD�VH]LRQH�ORQJLWXGLQDOH�YHUWLFDOH�

)LJXUD������&DPHUD�DQHFRLFD�³D�SDUHWL�GHIOHWWULFL´��VH]LRQH�WUDVYHUVDOH�JHQHULFD�H�SURLH]LRQH� LQ� WDOH� VH]LRQH� GHL� UDJJL� ULIOHVVL�� 7UDFFLD� FLUFRODUH�WUDWWHJJLDWD�GHOOD�]RQD�LPSHUWXUEDWD�
/H�UHDOL]]D]LRQL�SL��UHFHQWL�VRQR��SHUWDQWR��FDUDWWHUL]]DWH�GD�XQD�JHRPHWULD�PROWR�VHPSOLFH��HVVH� VRQR�R�UHWWDQJRODUL �SDUDOOHOHSLSHGR� UHWWR���R�UDVWUHPDWH��FLRq�D�SDUHWL�GLYHUJHQWL��WURQFR�GL�SLUDPLGH��
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&66$�$16,�&�����± �����H�&,635������

)LJXUD������&DPHUD�VFKHUPDWD�VHPLDQHFRLFD�UHWWDQJRODUH�FRQ�FRQL�DVVRUEHQWL�
$WWHQXD]LRQH�QRUPDOL]]DWD�GHO�VLWR

8QD� FDPHUD� DQHFRLFD� q� FDUDWWHUL]]DWD� GD� XQ� SDUDPHWUR� IRQGDPHQWDOH� FKH�UDSSUHVHQWD�XQ�LQGLFH�GHOO¶HTXLYDOHQ]D�GHO�VLWR�UHDOH�ULVSHWWR�DG�XQR�LGHDOH�FRQ�OH�FDUDWWHULVWLFKH� ILVLFKH� YLVWH� LQ� SUHFHGHQ]D�� 7DOH� SDUDPHWUR� q� O¶$WWHQXD]LRQH�1RUPDOL]]DWD�GHO�6LWR �16$���1HOOD�EDQGD�GD����0+]�DG���*+]��OH�SUHVWD]LRQL�GL� XQD� &66$� VL� PLVXUDQR� SHU� PH]]R� GHL� YDORUL� GHOO¶16$�� QHOOD� JDPPD� GL�IUHTXHQ]H� VXSHULRUL� DG���*+]�� OH�SUHVWD]LRQL� VL�PLVXUDQR�DWWUDYHUVR� L� YDORUL� GL�)67/� �)UHH� 6LWH� 7UDQVPLVVLRQ� /RVV��� D� YROWH� ULIHULWD� DQFKH� FRPH� 167/��1RUPDOLVHG�6LWH�7UDQVPLVVLRQ�/RVV���3HU�GHILQLUH�O¶16$�q�QHFHVVDULR�GHILQLUH��LQQDQ]LWXWWR��LO�SDUDPHWUR

3LDQR�GL�PDVVD

0DWHULDOH�DQHFRLFR
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5O99$6  �

GHWWR�DWWHQXD]LRQH�GHO�VLWR�
$WWHQXD]LRQH�GHO�VLWR��6$

)LJXUD������'HILQL]LRQH�GHOO¶DWWHQXD]LRQH�GHO�VLWR��6$��
/¶DWWHQXD]LRQH�GHO�VLWR�q��GXQTXH��GHILQLWD�FRPH�LO�UDSSRUWR�WUD�OD�WHQVLRQH� O9 DL�FDSL� GL� XQ� GLSROR� WUDVPLWWHQWH� H� OD� WHQVLRQH� 59 IRUQLWD� GD� XQ� PLVXUDWRUH�FRQQHVVR�DG�XQ¶DQWHQQD�ULFHYHQWH��GLSROR�ULFHYHQWH��
8WLOL]]DQGR� LO� IDWWRUH� GL� DQWHQQD� 5$) �VL� ULFRUGD� FKH� LO� IDWWRUH� G¶DQWHQQD� q�GHILQLWR� FRPH� LO� UDSSRUWR� WUD� LO� FDPSR� HOHWWULFR� LQFLGHQWH� VXOOD� VXSHUILFLH�GHOO¶DQWHQQD�GL�PLVXUD�H�OD�WHQVLRQH�PLVXUDWD�DL�PRUVHWWL�GHOO¶DQWHQQD��XQ¶LSRWHVL�IRQGDPHQWDOH�SHU�OD�PLVXUD�GHO�IDWWRUH�G¶DQWHQQD�FRQVLVWH�QHO�IDWWR�FKH�LO�FDPSR�LQFLGHQWH� GHYH� HVVHUH� SRODUL]]DWR� LQ� PRGR� GD� RWWHQHUH� LO� PDVVLPR� VHJQDOH� DL�

9� O9 59

'LSROR�WUDVPLWWHQWH 'LSROR�ULFHYHQWH

�
B

(

+



���

PRUVHWWL�GHOO¶DQWHQQD��GHO�GLSROR�ULFHYHQWH��OD�WHQVLRQH� 59 SXz�HVVHUH�HVSUHVVD��LQ�IXQ]LRQH�GHO�FDPSR�HOHWWULFR�LQFLGHQWH�VXO�GLSROR
�$)(9 55  

PHQWUH� O9 SXz�HVVHUH�HVSUHVVD��QHOO¶LSRWHVL�GL�PDVVLPR�WUDVIHULPHQWR�GL�SRWHQ]D�DWWLYD�GD�SDUWH�GHO�JHQHUDWRUH�GL�LQJUHVVR��FRPH
��99O  

HVVHQGR� 9 OD� WHQVLRQH� D� YXRWR� GHO� JHQHUDWRUH� HTXLYDOHQWH� FRQQHVVR� DO� GLSROR�DFFRUGDWR��/¶DWWHQXD]LRQH�GHO� VLWR�� DOORUD�� SXz�HVVHUH�HVSUHVVD�SHU�PH]]R�GHOOD�UHOD]LRQH

6#  9$(5�( �
)LVVDWD�O¶DOWH]]D�GHOO¶DQWHQQD�WUDVPLWWHQWH��O¶DOWH]]D�GHOO¶DQWHQQD�ULFHYHQWH�YLHQH�YDULDWD� DO� ILQH� GL� WURYDUH� LO� YDORUH� PDVVLPR� GHO� FDPSR� HOHWWULFR� LQFLGHQWH�� ,O�YDORUH�PDVVLPR� GHO� FDPSR� HOHWWULFR� VL� KD� TXDQGR� O¶RQGD� GLUHWWD� q� LQ� IDVH� FRQ�O¶RQGD� ULIOHVVD� GDO� SLDQR� GL� PDVVD�� ,Q� TXHVWH� FRQGL]LRQL� q� SRVVLELOH� FDOFRODUH�O¶DWWHQXD]LRQH�GHO�VLWR�DWWUDYHUVR�OD�VHJXHQWH�UHOD]LRQH�



���

�(I $)$)�����6$ PD['
75� �� 

GRYH� PD['( q� LO�YDORUH�PDVVLPR�GHO�FDPSR�JHQHUDWR�GDOO¶DQWHQQD� WUDVPLWWHQWH�TXDQGR� LUUDGLD�XQD�SRWHQ]D�GL���S:��QRUPDOPHQWH� WDEXODWR�QHOOH�QRUPDWLYH�GL�ULIHULPHQWR� �&,635� ����� HG� I� q� OD� IUHTXHQ]D� GHOOD� UDGLD]LRQH� HVSUHVVD� LQ�PHJDKHUW]�
0,685$�'(//¶$77(18$=,21(�'(/�6,727,32�',�&21),*85$=,21(

)LJXUD������7LSR�GL�FRQILJXUD]LRQH�SHU�OD�PLVXUD�GHOO¶$WWHQXD]LRQH�GHO�6LWR�
/D�UHOD]LRQH�SUHFHGHQWH�HVSUHVVD�LQ�GHFLEHO�GLYHQWD

5# ����� � #(4 � #(6 � �� NQI
H��'&OCZ �

*HQHUDWRUH�GL�VHJQDOH 5LFHYLWRUH�(0,
3LDQR�ULIOHWWHQWH

KW  ���H���P KU  �����P
'$)7

$)5
5
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FRQ� 5$) H� 7$) HVSUHVVH� LQ� G%�� I� HVSUHVVD� LQ� 0+]� H� PD['( LQ� G%�9�P��&RQRVFHQGR� L� YDORUL� GL� 5$) H� 7$) q� SRVVLELOH� VYLQFRODUVL� GDOOD� WLSRORJLD�GHOO¶DQWHQQD��SHU�FXL�QRQ�q�QHFHVVDULR�XWLOL]]DUH�GLSROL�DFFRUGDWL�
6L�GHILQLVFH��SRL��DWWHQXD]LRQH�QRUPDOL]]DWD�GHO�VLWR�OD�JUDQGH]]D

16$  6$$)5 $)7 �
PHGLDQWH� OD� TXDOH� q� SRVVLELOH� VYLQFRODUVL� FRPSOHWDPHQWH� GDO� WLSR� G¶DQWHQQD�XWLOL]]DWD�� 6L� XWLOL]]D� FRPXQHPHQWH� DQFKH� O¶HVSUHVVLRQH� GHOO¶16$� LQ� GHFLEHO�05# ������ �� NQI
H��'&OCZ � FRQ� I� HVSUHVVD� LQ� PHJDKHUW]� HG� PD['( LQ�G%�9�P

0,685$�'(//¶16$7,32�',�&21),*85$=,21(��32/$5,==$=,21(�25,==217$/(�$QWHQQD�D�ODUJD�EDQGD�R�GLSROR�DFFRUGDWR�

)LJXUD������7LSR�GL�FRQILJXUD]LRQH�SHU�OD�PLVXUD�GHOO¶16$�

$)5
$)7

5 �������

�P

�P
�

�KW ��H���P KU

*HQHUDWRUH�GL�VHJQDOH 5LFHYLWRUH�(0,
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'XUDQWH� OD�PLVXUD�� O¶DOWH]]D�GHOO¶DQWHQQD� ULFHYHQWH�YLHQH� YDULDWD� SHU� WURYDUH� OD�PDVVLPD� LQGLFD]LRQH� GL� VHJQDOH� VXOOR� VWUXPHQWR� ULFHYLWRUH� FRQQHVVR� D�TXHVW¶XOWLPD�� 4XHVWD� LQGLFD]LRQH� YLHQH� FKLDPDWD� WHQVLRQH� GHO� VLWR VLWR9 ��6XFFHVVLYDPHQWH�� LO� JHQHUDWRUH� GL� VHJQDOH� YLHQH� FRQQHVVR� GLUHWWDPHQWH� DO�PLVXUDWRUH��OD�WHQVLRQH�OHWWD�YLHQH�FKLDPDWD�WHQVLRQH�GLUHWWD GLUHWWD9 �

)LJXUD������0LVXUD�GHOOD�WHQVLRQH�GLUHWWD�
,O�YDORUH�GHOO¶16$�SXz�DOORUD�HVVHUH�FDOFRODWR�FRPH�

�$)$)$)9916$ WRW57VLWRGLUHWWD '���� 
GRYH� WXWWL� L� WHUPLQL� VRQR� HVSUHVVL� LQ� GHFLEHO H� WRW$)' q� LO� IDWWRUH� GL� PXWXD�LPSHGHQ]D�WUD�O¶DQWHQQD�ULFHYHQWH�H�O¶DQWHQQD�WUDVPLWWHQWH�

9DOLGD]LRQH�GL�XQD�&66$��0HWRGR�9ROXPHWULFR
$IILQFKp�XQD�&66$�SRVVD�HVVHUH�XWLOL]]DWD�SHU�HIIHWWXDUH�PLVXUH�(0&�UHODWLYH�DOOH� HPLVVLRQL� LUUDGLDWH� GL� XQ� DSSDUDWR� LQ� SURYD�� GHYH� HVVHUH� YDOLGDWD�TXDOLILFDWD��

*HQHUDWRUH�GL�VHJQDOH 0LVXUDWRUH�GLUHWWD9$WWHQXDWRUH
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8Q� VLWR� GL� PLVXUD� q� DFFHWWDELOH�� ULVSHWWD� FLRq� OH� QRUPH�� VH� L� YDORUL�GHOO¶$WWHQXD]LRQH� 1RUPDOL]]DWD� GHO� 6LWR�� FRQ� SRODUL]]D]LRQH� RUL]]RQWDOH� H�YHUWLFDOH��VL�GLVFRVWDQR��ULVSHWWR�DL�YDORUL�WHRULFL�GHILQLWL�GDOOH�QRUPH��(1���������&,635������(1�����������$16,�&�������GL�XQD�TXDQWLWj�LQIHULRUH�D� r ��G%��/D�WROOHUDQ]D�GL� r ��G%�FRPSUHQGH�OH�LQFHUWH]]H�GHOOD�VWUXPHQWD]LRQH��JOL�HUURUL�GL�PLVXUD]LRQH�H�JOL�HUURUL�GRYXWL�DOOH�DQRPDOLH�GHO�VLWR�8Q�EXRQ�VLWR�GL�PLVXUD�q�TXHOOR�FKH�FRQWULEXLVFH�DOOD�WROOHUDQ]D�GL�r ��G%�FRQ�XQ�YDORUH�QRQ�VXSHULRUH�DG�� G%��$16,�&�����������/D�QRUPDWLYD�GL�ULIHULPHQWR�&,635����VWDELOLVFH�FKH�OD�YHULILFD�GHOO¶16$�GHYH�HVVHUH� HIIHWWXDWD� LQ� XQ� YROXPH�� 7DOH� YROXPH� UDSSUHVHQWD� OD� FRVLGGHWWD� ]RQD� GL�TXLHWH�� RYYHUR� OD� ]RQD� LPSHUWXUEDWD� VHQVLELOPHQWH� SL�� SLFFROD� GHOO¶LQWHUR� VLWR��GRYH� VXFFHVVLYDPHQWH� GRYUj� HVVHUH� SRVL]LRQDWR� O¶DSSDUDWR� LQ� SURYD�� SHU� SRWHU�HIIHWWXDUH�OH�PLVXUH�GHOOH�VXH�HPLVVLRQL�LUUDGLDWH�QHO�SLHQR�ULVSHWWR�GHOOH�QRUPH�
0,685$�'(//¶16$�&21�,/�0(72'2�92/80(75,&232/$5,==$=,21(�25,==217$/(�(�9(57,&$/(�$QWHQQH�D�ODUJD�EDQGD�

)LJXUD�������0HWRGR�YROXPHWULFR

$5
$7
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,O�PHWRGR�YROXPHWULFR�FRQVLVWH�QHOOR� VSRVWDUH� O¶DQWHQQD� WUDVPLWWHQWH� LQ�GLYHUVH�SRVL]LRQL�DOO¶LQWHUQR�GL�XQ�YROXPH�FLOLQGULFR��ILWWL]LR��DYHQWH�XQ�GLDPHWUR�GL�EDVH�GL�DOPHQR�����P�HG�XQ¶DOWH]]D�GL���P��q�SRVVLELOH�DQFKH�XQ¶DOWH]]D�GL�����P���/¶DQWHQQD� WUDVPLWWHQWH�GHYH�HVVHUH�SRVWD�LQ�DOPHQR�FLQTXH�SXQWL��)LJXUD��������,Q�RJQL�SXQWR��OD�PLVXUD�GHYH�HVVHUH�HIIHWWXDWD�VLD�SHU�XQ¶DOWH]]D�SDUL�D���P��VLD���P��q�SRVVLELOH�XQD�WHU]D�PLVXUD�SHU�XQ¶DOWH]]D�SDUL�D�����P��LQ�SRODUL]]D]LRQH�VLD�RUL]]RQWDOH�FKH�YHUWLFDOH��3HU�RJQL�SRVL]LRQH�HG�DOWH]]D�GHOO¶DQWHQQD�WUDVPLWWHQWH��H� SHU� HQWUDPEH� OH� SRODUL]]D]LRQL�� O¶DOWH]]D� GHOO¶DQWHQQD� ULFHYHQWH� GHYH� HVVHUH�YDULDWD�GD���P�D���P�SHU�ULFHUFDUH��DG�RJQL�IUHTXHQ]D��OD�PDVVLPD�LQGLFD]LRQH�GL�VHJQDOH� VXOOR� VWUXPHQWR� ULFHYLWRUH� �PDVVLPR� FDPSR� LQ� ULFH]LRQH�� FRQQHVVR� D�TXHVW¶XOWLPD��/D�GLVWDQ]D�GL�PLVXUD�'�WUD�OH�GXH�DQWHQQH��GHYH�HVVHUH�PDQWHQXWD�FRVWDQWH� SHU� RJQL� SRVL]LRQH� GHOO¶DQWHQQD� WUDVPLWWHQWH� H� GLSHQGH� GDOOD� FODVVH�G¶DSSDUWHQHQ]D� GHOO¶DSSDUDWR� FKH� VXFFHVVLYDPHQWH� GRYUj� HVVHUH� SURYDWR�� 1HO�FDPSR� GL� IUHTXHQ]H� GD� ���0+]� DG� � *+]�� OH� QRUPH� (1� ������ SUHVFULYRQR�FRPH�FRQIRUPL��GLVWDQ]H�GL�PLVXUH�SDUL�D���P�R��� P��OD�YHFFKLD�YHUVLRQH�GL�WDOL�QRUPH�SUHYHGH� GLVWDQ]H� GL�PLVXUD� GL� ���P� R� ���P� LQ� UHOD]LRQH� DOOD� FODVVH� GL�DSSDUWHQHQ]D�GHO�VLVWHPD�FKH�VXFFHVVLYDPHQWH�GRYUj�HVVHUH�SURYDWR��
/¶DQGDPHQWR�GHOO¶16$�ULVXOWD�GHFUHVFHQWH�FRQ�OD�IUHTXHQ]D�
,Q� GHILQLWLYD�� ILVVDWD� OD� GLVWDQ]D� GL� PLVXUD�� VH� QHOOD� ]RQD� GL� TXLHWH�� SHU� RJQL�IUHTXHQ]D� G¶LQWHUHVVH�� OD� GHYLD]LRQH� LQ� GHFLEHO� GHOO¶16$�� ULVSHWWR� DO� YDORUH�WHRULFR��q�FRQWHQXWD�QHOOD�IDVFLD� r ��G%��)LJXUD��������VDUj�SRVVLELOH�HIIHWWXDUH�VXFFHVVLYDPHQWH�� D� TXHOOD� GLVWDQ]D�� PLVXUH� G¶HPLVVLRQL� LUUDGLDWH� SLHQDPHQWH�FRQIRUPL��VX�RJJHWWL�OH�FXL�GLPHQVLRQL�VRQR�WDOL�GD�HVVHUH�FRPSUHVH�QHO�YROXPH�GL�SURYD�



���

3URFHGXUD�GL�SURYD�LQ�&66$�SHU�HPLVVLRQL�LUUDGLDWH
6SHFLILFDUH� LQ� PRGR� FKLDUR� FRPH� VL� GHEEDQR� PLVXUDUH� OH� HPLVVLRQL� GL� XQ�GLVSRVLWLYR� SHU� SRWHUQH� YHULILFDUH� OD� FRQIRUPLWj� DL� OLPLWL� ILVVDWL�� q� GL� SDUL�LPSRUWDQ]D� FKH� FKLDULUH� O¶HQWLWj� GL� WDOL� OLPLWL�� Ê� RYYLR� FKH�� VH� OH� SURFHGXUH�VHFRQGR�FXL�GHYRQR�HVVHUH�VYROWH�OH�PLVXUH�QRQ�VRQR�ILVVDWH�LQ�PRGR�XQLYRFR��PD� VRQR� ODVFLDWH� DOO¶LQWHUSUHWD]LRQH� GHO� SHUVRQDOH� FKH� GHYH� HVHJXLUH� WDOL�RSHUD]LRQL��DOORUD�q�SRVVLELOH�RWWHQHUH��SHU�OR�VWHVVR�DSSDUDWR��LQVLHPL�GLYHUVL�GL�GDWL�DO�YDULDUH�GHO�VLWR�GL�PLVXUD�
,Q� RJQL� QRUPDWLYD� FKH� SUHYHGD� OLPLWL� SHU� OH� HPLVVLRQL� LUUDGLDWH� �(1� ������ ��&,635���� ��$16,�&�������VRQR�GHILQLWH� LQ�PRGR�FKLDUR�DQFKH� OH� UHJROH�SHU�OD�PLVXUD�� YHQJRQR�� FLRq�� LQGLFDWH� OD� SURFHGXUD� SHU� HVHJXLUH� OD� SURYD�� OD�VWUXPHQWD]LRQH�GD�LPSLHJDUH��O¶DPSLH]]D�GL�EDQGD�GHJOL�VWUXPHQWL��OH�DQWHQQH�GL�PLVXUD��H�FRVu�YLD�

)LJXUD�������,QYLOXSSR�GHO�ULVXOWDWR�GHOOH�PLVXUH�
/D� SURFHGXUD� GL� PLVXUD� LQ� &66$� GHOOH� HPLVVLRQL� LUUDGLDWH�� ULFKLHGH� LO�SRVL]LRQDPHQWR�GHOO¶(87��(TXLSPHQW�8QGHU�7HVW��VX�GL�XQD� WDYROD�URWDQWH�QHO�

I�>0+]@

'HYLD]LRQH�16$�>G%@

��

��
�

/LPLWH�VXSHULRUH

/LPLWH�LQIHULRUH
�� ����
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YROXPH� GL� SURYD� �]RQD� GL� TXLHWH�� SUHFHGHQWHPHQWH� TXDOLILFDWR� PHGLDQWH� LO�PHWRGR� YROXPHWULFR�� /¶(87� GHYH� HVVHUH� IRUQLWR� GL� WXWWL� L� FDYL�G¶LQWHUFRQQHVVLRQH� FRQ� HYHQWXDOL� VXRL� VRWWRVLVWHPL� H� GL� WXWWL� L� FDYL� GL�FROOHJDPHQWR�FRQ�O¶DPELHQWH�HVWHUQR��/D�FRQILJXUD]LRQH�GHOO¶(87��VXOOD�WDYROD��GHYH�HVVHUH�TXHOOD�FKH�PDVVLPL]]D�OH�HPLVVLRQL��LO�SHUVRQDOH�DGGHWWR�DOOD�PLVXUD�GHYH� GHWHUPLQDUH� OD� FRQILJXUD]LRQH� FKH�PDVVLPL]]D� OH� HPLVVLRQL� �ULFHUFDQGROD�WUD�WXWWH TXHOOH�FKH�LQ�FRQGL]LRQL�UHDOL�LO�VLVWHPD�SXz�DFFHWWDUH��H��SRL��XWLOL]]DUH�WDOH�FRQILJXUD]LRQH�SHU�O¶HVHFX]LRQH�GHOOH�SURYH�GL�FRQIRUPLWj�
0,685$�',�(0,66,21,�,55$',$7(�(1���������&,635������$16,�&�����

)LJXUD�������0LVXUD�GL�HPLVVLRQL�LUUDGLDWH�
1HO� FRUVR� GHOOD� PLVXUD� q� SUHYLVWD� OD� URWD]LRQH� GHOO¶(87� GD� ��� D� ������ WDOH�PRYLPHQWD]LRQH� LGHQWLILFD� LO� YROXPH� GL� URWD]LRQH� ULVSHWWR� DO� TXDOH� YHQJRQR�SRVL]LRQDWH�D���P�R����P��LQ�UHOD]LRQH�DOOD�FODVVH�GL�DSSDUWHQHQ]D�GHOO¶(87��OH�DQWHQQH�GL�PLVXUD �DQWHQQH�ULFHYHQWL��

(87

3LDQR�GL�PDVVD

(TXLSPHQW�8QGHU�7HVW

7DYROD�URWDQWH/RJ�SHULRGLFD

%LFRQLFD
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/D�SURYD�VL�VYLOXSSD�QHOOD�EDQGD�GD����0+]�DG�� *+]��LPSLHJDQGR�GXH�DQWHQQH�ULFHYHQWL�� XQ¶DQWHQQD� ELFRQLFD� GD� ��� 0+]� D� ���� 0+]� HG� XQ¶DQWHQQD� ORJ�SHULRGLFD�GD�����0+]�DG�� *+]��3HU�FLDVFXQD�GHOOH�GXH�EDQGH�GL�SURYD�H�SHU�HQWUDPEH� OH� SRODUL]]D]LRQL�� RUL]]RQWDOH� H� YHUWLFDOH�� O¶DOWH]]D� GHOOH� DQWHQQH�ULFHYHQWL�YLHQH�YDULDWD�GD���P�D���P�SHU�ULFHUFDUH��DG�RJQL�IUHTXHQ]D��LO�YDORUH�PDVVLPR�GHO�FDPSR�LUUDGLDWR�GDOO¶(87��/D�ULFHUFD�GHO�PDVVLPR�FDPSR�LUUDGLDWR�DYYLHQH��QRQ�VROR�YDULDQGR�OH�DOWH]]H�H�OH�SRODUL]]D]LRQL�GHOOH�DQWHQQH�GL�PLVXUD��PD� DQFKH� UXRWDQGR� O¶DSSDUDWR� PHGLDQWH� OD� WDYROD� URWDQWH�� ,O� ULVXOWDWR� GL� WXWWH�TXHVWH� PLVXUH� FRQVHQWH� GL� WUDFFLDUH� LO� GLDJUDPPD� GL� HPLVVLRQH� GHOO¶(87� FKH�GRYUj� HVVHUH� FRQIURQWDWR� FRQ� OD� PDVFKHUD SUHYLVWD� GDOOH� QRUPH�� DO� ILQH� GL�YHULILFDUH� L� UHTXLVLWL� VXOOD� &RPSDWLELOLWj� (OHWWURPDJQHWLFD�� FRPH� LOOXVWUDWR� LQ�)LJXUD������

)LJXUD�������'LDJUDPPD�GL�UDGLD]LRQH�H�PDVFKHUD�
$WWXDOPHQWH� L� VLWL� GL� SURYD� VRQR� GRWDWL� GL� DSSDUHFFKLDWXUH� FKH� SHUPHWWRQR� GL�DXWRPDWL]]DUH� O¶LQWHUD� SURFHGXUD� GL� PLVXUD�� VWUXPHQWL� FRQWUROODWL� GD� XQ�

I�>0+]@

(0,�/HYHO�>G%�9�P@
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�� 0DVFKHUD



���

FDOFRODWRUH�VSRVWDQR�YHUWLFDOPHQWH�OH�DQWHQQH��QH�FDPELDQR�OD�SRODUL]]D]LRQH�H�UHJLVWUDQR� L� GDWL�� $QFKH� L� JUDILFL� GHGRWWL� GDL� GDWL� ULOHYDWL� GXUDQWH� OD� PLVXUD�YHQJRQR�HVHJXLWL�DXWRPDWLFDPHQWH��7XWWR�FLz�YHORFL]]D�QRWHYROPHQWH�OD�UDFFROWD�GHL� GDWL�� LQ� SDUWLFRODUH�� YHQJRQR� UHJLVWUDWH� WXWWH� TXHOOH� IUHTXHQ]H� SHU� FXL� OH�HPLVVLRQL� VXSHUDQR� LO� OLPLWH� ILVVDWR� H�� SHU� TXHVWH� IUHTXHQ]H�� OD� SRVL]LRQH�DQJRODUH�GHOO¶(87�H�OD�SRVL]LRQH�H�OD�SRODUL]]D]LRQH�GHOO¶DQWHQQD�GL�PLVXUD�
1HOOD�SUDWLFD��OH�PLVXUH�YHQJRQR�HIIHWWXDWH�FRQ�GHL�ULOHYDWRUL�GL�SLFFR H�SRL��QHL�SXQWL� LQ� FXL� L� OLYHOOL� GL� GLVWXUER� VXSHUDQR� L� OLPLWL� GL� HPLVVLRQH� GHILQLWL� GDOOH�QRUPH�� OH� PLVXUH� YHQJRQR� ULSHWXWH� FRQ� GHL� ULOHYDWRUL� GL� TXDVL� SLFFR FKH�ULFKLHGRQR�XQ�WHPSR�GL�PLVXUD�PROWR�SL��OXQJR�ULVSHWWR�DL�SULPL�
����6LWL�GL�PLVXUD�H�SURFHGXUH�GL�SURYD�SHU�O¶LPPXQLWj�LUUDGLDWD
/R�VFRSR�GHOOH�SURYH�G¶LPPXQLWj�LUUDGLDWD�q�TXHOOR�GL�YHULILFDUH�O¶LPPXQLWj�GHOOH�DSSDUHFFKLDWXUH��VLQJROL�DSSDUDWL�R�VLVWHPL��DL�FDPSL�HOHWWURPDJQHWLFL�JHQHUDWL�GD�TXDOXQTXH� DOWUR� GLVSRVLWLYR� FKH� HPHWWD� HQHUJLD� HOHWWURPDJQHWLFD� LQ� PRGR�FRQWLQXDWLYR��7DOL� SURYH�� QRQ�SRVVRQR� HVVHUH� HIIHWWXDWH� LQ�XQ� VLWR� DOO¶DSHUWR� LQ�TXDQWR� FRPSRUWDQR� LO� SUREOHPD�� D� OLYHOOR� GL� VLFXUH]]D� GL� LUUDGLDUH� LQ� FDPSR�OLEHUR� HOHYDWL� OLYHOOL� GL� FDPSR� HOHWWURPDJQHWLFR� WDOL� GD� GLVWXUEDUH� O¶DPELHQWH�FLUFRVWDQWH��/D�QRUPDWLYD�GL�ULIHULPHQWR�q�OD�,(&��������OD�TXDOH�GHVFULYH�FKH�XQ�DPELHQWH� q� LGRQHR� SHU� HIIHWWXDUH� PLVXUH� G¶LPPXQLWj� LUUDGLDWD�� VH� VL� ULHVFH� D�UDJJLXQJHUH��LQ�DVVHQ]D�GHOO¶RJJHWWR�LQ�SURYD��XQD�FHUWD�XQLIRUPLWj�GL�FDPSR�VX�XQD�VXSHUILFLH�GL����u����P���/¶XQLIRUPLWj��LQ�JHQHUH����y ���G%��YLHQH�ULFKLHVWD�VX� XQD�PDWULFH� GL� ��� SXQWL� GLVWDQWL� ����P� O¶XQR� GDOO¶DOWUR� HG� LQ� DOPHQR� ��� GL�TXHVWL�SXQWL������GHOOD�VXSHUILFLH���FRPH�PRVWUDWR�LQ�)LJXUD������



���

)LJXUD� ������ 6XSHUILFLH� GL� ���u����P��� OXQJR� L� SXQWL� GHOOD� TXDOH� GHYH� HVLVWHUH�O¶XQLIRUPLWj�GL�FDPSR�
8QD�VLPLOH�XQLIRUPLWj�GL�FDPSR�VL�ULHVFH�DG�RWWHQHUH�HVFOXVLYDPHQWH�LQ�DPELHQWL�PROWR� SDUWLFRODUL� TXDOL� OH� FDPHUH� VFKHUPDWH� DQHFRLFKH�� R� OH� FDPHUH� VFKHUPDWH�VHPLDQHFRLFKH�� GLVSRQHQGR� VXO� SLDQR� ULIOHWWHQWH� �SDYLPHQWR�� GHO� PDWHULDOH�DVVRUEHQWH��LQ�SDUWLFRODUH�GHOOH�SLDVWUHOOH GL�IHUULWH��)LJXUD��������

����P
����P

����P 3LDVWUHOOH�GL�IHUULWH

u



���

)LJXUD�������&RQILJXUD]LRQH�GL�PLVXUD�GHOO¶XQLIRUPLWj�GL�FDPSR�
1HOOD�FRQILJXUD]LRQH�GL�PLVXUD�GHOO¶XQLIRUPLWj�GL�FDPSR��O¶DQWHQQD�WUDVPLWWHQWH��ELFRQLFD� SHU� O¶LQWHUYDOOR� GL� IUHTXHQ]H� ���� y ����� 0+]�� ORJ�SHULRGLFD� SHU�O¶LQWHUYDOOR������ y ���*+]��LQ�SRODUL]]D]LRQH�RUL]]RQWDOH�R�YHUWLFDOH��q�SRVWD�D���P�GDOOD� VXSHUILFLH��PHQWUH� OD� VXSHUILFLH� q� SRVWD� D� ��� FP�GDO�SDYLPHQWR��1HOOD�VXSHUILFLH�YHQJRQR�LQGLYLGXDWL�L����SXQWL�LQ�FXL�SRVL]LRQDUH�OH�VRQGH�GL�PLVXUD�H�LO� FRQIURQWR� DYYLHQH� FRQ� LO� SXQWR� FHQWUDOH� GHOOD� VXSHUILFLH�� LO� FDPSR� LQ� TXHVWL�SXQWL� VL� GHYH�PDQWHQHUH� LQ� XQD� IDVFLD� GL� XQLIRUPLWj� GL� ��� y ��� G%� ULVSHWWR� DO�YDORUH�FHQWUDOH��&Lz�VLJQLILFD�FUHDUH�GHOOH�FRQGL]LRQL�GL�SURYD�GRYH�LO�YDORUH�GHO�FDPSR� SXz� HVVHUH� DO� PDVVLPR� LO� GRSSLR� GL� TXHOOR� ULFKLHVWR�� ,QROWUH�� RFFRUUH�ULOHYDUH��IUHTXHQ]D�SHU�IUHTXHQ]D��OD�SRWHQ]D�GD�DSSOLFDUH�LQ�DQWHQQD�SHU�RWWHQHUH�O¶LQWHQVLWj� GHO� FDPSR� YROXWD�� 6WDELOLWD OD� VXSHUILFLH� LQ� FXL� F¶q� XQLIRUPLWj� GL�

$QWHQQD�WUDVPLWWHQWH

3LDVWUHOOH�GL�IHUULWH

����P

��P



���

FDPSR� H� ULFDYDWD� OD� WDEHOOD� IUHTXHQ]D�LQWHQVLWj� GL� FDPSR�SRWHQ]D�� VL� SXz�SURFHGHUH� DOOD� PLVXUD� YHUD� H� SURSULD�� SRVL]LRQDQGR� O¶RJJHWWR� LQ� SURYD�SRVWHULRUPHQWH�DOOD�VXSHUILFLH�
6L� QRWL� FKH� OD� SURFHGXUD� GL� FDOLEUD]LRQH� GHO� VLWR� SHU� YHULILFDUH� O¶XQLIRUPLWj� GL�FDPSR��SHU�OD�FRPSOHVVLWj�H� OD�GXUDWD��QRQ�VL�GHYH�ULSHWHUH�DG�RJQL�VHVVLRQH�GL�PLVXUD��PD�YD�ULSHWXWD�DG�LQWHUYDOOL�GL�PHVL����R���YROWH�O¶DQQR��
&RPH�JLj�DFFHQQDWR�LQ�SUHFHGHQ]D��OH�PRGDOLWj�GL�SURYD�SHU�O¶LPPXQLWj LUUDGLDWD�VRQR�GHILQLWH� QHOOD� QRUPD�GL�EDVH� ,(&�������R� FRPH�UHFHQWHPHQWH� ULQRPLQDWD�,(&� ���������� ,Q� TXHVWR� VWDQGDUG� YHQJRQR� GHILQLWL� LO� VHW� XS� GL� SURYD��FRQILJXUD]LRQH�GL�SURYD���OH�SURFHGXUH�GL�PLVXUD�HG��LQROWUH��LQ�DSSRVLWH�QRUPH�GL� SURGRWWR�� YHQJRQR GHILQLWL� L� SDUDPHWUL� FKH� GHYRQR� HVVHUH� PRQLWRUDWL� SHU�YHULILFDUH� LO� FRUUHWWR� IXQ]LRQDPHQWR� GHOO¶DSSDUDWR� LQ� SUHVHQ]D� GL� VROOHFLWD]LRQL�HOHWWURPDJQHWLFKH��3HU�TXHVWR�PRWLYR��SHU�HIIHWWXDUH�TXHVWR�WLSR�GL�SURYH��ROWUH�D�GLVSRUUH�GHOOD�QRUPD�GL�EDVH��q�QHFHVVDULR�GLVSRUUH�DQFKH�GL�QRUPH�GL�SURGRWWR��/H� SURYH� GL� LPPXQLWj� LUUDGLDWD�� VHFRQGR� OH� SUHVFUL]LRQL� GHOOH� QXRYH� HGL]LRQL�GHJOL�VWDQGDUGV��GHYRQR�HVVHUH�HIIHWWXDWH�D�SDUWLUH�GD����0+]�ILQR�DG���*+]�
����)HQRPHQL�IRQGDPHQWDOL�GHOOD�(0&
/D� &RPSDWLELOLWj� (OHWWURPDJQHWLFD� VL� RFFXSD�� FRPH� VL� q� JLj� DYXWR� PRGR� GL�VRWWROLQHDUH�QHL�SUHFHGHQWL�FDSLWROL��GL�TXDWWUR�IHQRPHQL�IRQGDPHQWDOL�
¾ HPLVVLRQL�UDGLDWH�
¾ VXVFHWWLELOLWj�UDGLDWD�
¾ HPLVVLRQL�FRQGRWWH�



���

¾ VXVFHWWLELOLWj�FRQGRWWD�
FRVu� FRPH� LOOXVWUDWR� LQ�)LJXUD�������8Q� WLSLFR�VLVWHPD� HOHWWULFR�H�R� HOHWWURQLFR��JHQHUDOPHQWH��q�FRVWLWXLWR�GD�XQR�R�SL��VRWWRVLVWHPL�LQWHUFRPXQLFDQWL�SHU�PH]]R�GL�FDYL��IDVFL�FRQGXWWRUL���/D�SRWHQ]D�QHFHVVDULD�DO�IXQ]LRQDPHQWR�GHO�VLVWHPD�q�IRUQLWD�GDO�EORFFR�³DOLPHQWD]LRQH´�SHU�PH]]R�G¶RSSRUWXQL�FDYL�

�D��(PLVVLRQL�UDGLDWH

�E��6XVFHWWLELOLWj�UDGLDWD

&RPSRQHQWH�JHQHUDWRUH�GL�GLVWXUEL

$OLPHQWD]LRQH

&RPSRQHQWH�JHQHUDWRUH�GL�GLVWXUEL

$OLPHQWD]LRQH

&RPSRQHQWH�SRWHQ]LDOPHQWH�VXVFHWWLELOH

$OLPHQWD]LRQH



���

�F��(PLVVLRQL�FRQGRWWH

�G��6XVFHWWLELOLWj�FRQGRWWD)LJXUD�������6FKHPDWL]]D]LRQH�GHL�TXDWWUR�IHQRPHQL�GL�FXL�WUDWWD�OD�(0&�
x (PLVVLRQL�UDGLDWH/H�HPLVVLRQL�HOHWWURPDJQHWLFKH�UDSSUHVHQWDQR�LO IHQRPHQR�GHOOD�JHQHUD]LRQH�GL�FDPSL�HOHWWURPDJQHWLFL�DOO¶LQWHUQR�GL�XQD�VRUJHQWH��8Q¶HPLVVLRQH�VL�GLFH�UDGLDWD�VH� VL� SURSDJD� DWWUDYHUVR� O¶DULD�� ,Q� GHWHUPLQDWH� FRQGL]LRQL�� DOFXQH� SDUWL� GL� XQ�VLVWHPD�HOHWWULFR�H�R�HOHWWURQLFR��VL�FRPSRUWDQR�FRPH�DQWHQQH�LUUDGLDQWL��DQFKH�VH�TXHVWD�QRQ�q�OD�ORUR�IXQ]LRQH��XQ�FLUFXLWR�HOHWWULFR�SHUFRUVR�GD�FRUUHQWH�YDULDELOH�QHO� WHPSR�HPHWWH�GLVWXUEL�HOHWWURPDJQHWLFL�� VSHFLDOPHQWH�VH� ODYRUD�D� IUHTXHQ]H�HOHYDWH�
(PLVVLRQL�HOHWWURPDJQHWLFKH�UDGLDWH��QRQ�LQWHQ]LRQDOL���SRVVRQR�HVVHUH�JHQHUDWH��DG�HVHPSLR��GD�XQ�FDYR�GL�DOLPHQWD]LRQH��GD�XQR�VFKHUPR�PHWDOOLFR�FRQWHQHQWH�XQ� VRWWRVLVWHPD�� GD� XQ� FDYR� FKH� FROOHJD� VRWWRVLVWHPL� GLYHUVL� RSSXUH� GD� XQ�FRPSRQHQWH�HOHWWULFR�H�R�HOHWWURQLFR�ORFDOL]]DWR�DOO¶LQWHUQR�GL�XQ�FRQWHQLWRUH�QRQ�PHWDOOLFR��FRPH�PRVWUDWR�LQ�)LJXUD�������D��
/H� HPLVVLRQL� UDGLDWH� SRVVRQR� HVVHUH� FDSWDWH� GD� DSSDUDWL� HOHWWULFL�HOHWWURQLFL�FDXVDQGR� GL� FRQVHJXHQ]D� IHQRPHQL� G¶LQWHUIHUHQ]D�� ,Q� JHQHUDOH� O¶HIILFLHQ]D� GHO�IHQRPHQR�G¶HPLVVLRQH�GHOO¶HQHUJLD�HOHWWURPDJQHWLFD�DXPHQWD�FRQ OH�GLPHQVLRQL�GHOOD�VWUXWWXUD�LUUDGLDQWH�

&RPSRQHQWH�SRWHQ]LDOPHQWH�VXVFHWWLELOH

$OLPHQWD]LRQH



���

8QR�GHL�FRQFHWWL�SL��LPSRUWDQWL�FLUFD�OH�HPLVVLRQL�UDGLDWH�q�TXHOOR�FKH�FRLQYROJH�OH�FRUUHQWL�GL�PRGR�FRPXQH H�OH�FRUUHQWL�GL�PRGR�GLIIHUHQ]LDOH��6L�FRQVLGHUL�XQD�FRSSLD�GL�FRQGXWWRUL�SDUDOOHOL�SHUFRUVL�ULVSHWWLYDPHQWH�GDOOH�FRUUHQWL�L� H�L���FRPH�PRVWUDWR� QHOOD� )LJXUD� ������ 7DOL� FRUUHQWL� SRVVRQR� HVVHUH� VFRPSRVWH� LQ� GXH�FRUUHQWL�DXVLOLDULH�L' H�L& �IDVRUL�GHOOH�FRUUHQWL���GHWWH�ULVSHWWLYDPHQWH�FRUUHQWH�GL�PRGR�GLIIHUHQ]LDOH H�FRUUHQWH�GL�PRGR�FRPXQH �)LJXUD�������
L�  �L& ��L'�
L�  �L& � L'�

)LJXUD�������FRSSLD�GL�FRQGXWWRUL�SDUDOOHOL�SHUFRUVL�GD�FRUUHQWH�

)LJXUD�������'HFRPSRVL]LRQH� GHOOH� FRUUHQWL� GL�XQD� OLQHD�GL� WUDVPLVVLRQH� D�GXH�ILOL�
'DOOH�HTXD]LRQL�GHOOH�FRUUHQWL��L� HG�L���VL�SRVVRQR�RWWHQHUH OH�HVSUHVVLRQL�HVSOLFLWH�VLD�SHU�OD�FRUUHQWH�GL�PRGR�GLIIHUHQ]LDOH�VLD�SHU�TXHOOD�GL�PRGR�FRPXQH��FLRq

L�

L�

L� L& L'

L� L& L'



���

L'  � �� �L� � L���
L&  � �� �L� ��L���

/H� FRUUHQWL� GL�PRGR�GLIIHUHQ]LDOH� L' VRQR�XJXDOL� LQ� YDORUH� DVVROXWR��PD�KDQQR�YHUVR� RSSRVWR� OXQJR� L� GXH� ILOL�� (VVH� UDSSUHVHQWDQR� OH� XQLFKH� FRUUHQWL� FKH�LGHDOPHQWH� GRYUHEEHUR� HVVHUH� SUHVHQWL� VXOOD� VWUXWWXUD�� /H� FRUUHQWL� GL� PRGR�FRPXQH� L& VRQR� XJXDOL� LQ� YDORUH� DVVROXWR� H� KDQQR� VWHVVR� YHUVR� OXQJR� L� GXH�FRQGXWWRUL��HVVH�LGHDOPHQWH�QRQ�GRYUHEEHUR�HVLVWHUH��(VLVWRQR�GLYHUVL�IDWWRUL�FKH�SRVVRQR�GDUH�RULJLQH�D�FRUUHQWL�LQGHVLGHUDWH�GL�PRGR�FRPXQH��FRPH�OD�YLFLQDQ]D�D�SLDQL�GL�PDVVD�H�DOWUH�DVLPPHWULH�VWUXWWXUDOL�
,� FDPSL� HOHWWULFL� JHQHUDWL� GDOOH� FRUUHQWL� GL� PRGR� GLIIHUHQ]LDOH� KDQQR� YHUVR�RSSRVWR�� 7XWWDYLD� QRQ� VL� DQQXOODQR� YLFHQGHYROPHQWH� SRLFKp� L� FRQGXWWRUL� QRQ�VRQR�VRYUDSSRVWL�PD�VL�VRWWUDJJRQR��GDQGR�RULJLQH�DG�XQ�FDPSR�HOHWWULFR�UDGLDWR�FRPSOHVVLYR� GL� EDVVD� LQWHQVLWj�� $O� FRQWUDULR�� L� FDPSL� HOHWWULFL� JHQHUDWL� GDOOH�FRUUHQWL�GL�PRGR FRPXQH�KDQQR� OR�VWHVVR�YHUVR�H�SHUWDQWR�VL� VRPPDQR��GDQGR�FRVu�XQ�FRQWULEXWR�DO�FDPSR�WRWDOH�EHQ�PDJJLRUH�GL�TXHOOR�IRUQLWR�GDOOH�FRUUHQWL�GL�PRGR�GLIIHUHQ]LDOH��,Q�DOWUH�SDUROH��OH�FRUUHQWL�GL�PRGR�FRPXQH�GHWHUPLQDQR�HPLVVLRQL� UDGLDWH�PROWR� SL�� LQWHQVH� GL� TXHOOH� JHQHUDWH� GDOOH� FRUUHQWL� GL�PRGR�GLIIHUHQ]LDOH�� GL� FRQVHJXHQ]D� VRQR� LO� IDWWRUH� SUHGRPLQDQWH� QHO� PHFFDQLVPR�G¶LUUDGLD]LRQH�
7LSLFDPHQWH�� L� GLVWXUEL� GRYXWL� DOO¶HPLVVLRQL� GHOOH� FRUUHQWL� GLIIHUHQ]LDOL� VL�PDQLIHVWDQR� ROWUH� L� ����0+]�� TXHOOL� GRYXWL� DOOH� FRUUHQWL� GL� PRGR� FRPXQH� VL�PDQLIHVWDQR�DO�GL�VRWWR�GHL�����0+]�



���

x 6XVFHWWLELOLWj�UDGLDWD/D�VXVFHWWLELOLWj� UDSSUHVHQWD� LO�GHJUDGR�GHOOH�SUHVWD]LRQL�GL�XQ�VLVWHPD�HOHWWULFR�H�R�HOHWWURQLFR�FDXVDWR�GD�XQ�GHWHUPLQDWR�GLVWXUER�HOHWWURPDJQHWLFR��6L�SDUOD�GL�VXVFHWWLELOLWj�UDGLDWD�TXDQGR�LO�VLVWHPD�q�VHQVLELOH�DOOH�HPLVVLRQL�UDGLDWH��FLRq�DL�GLVWXUEL� HOHWWURPDJQHWLFL� FKH� VL� SURSDJDQR� DWWUDYHUVR� O¶DULD�� FRPH� LQGLFDWR� LQ�)LJXUD�������E��
,O�JUDGR�GL�VXVFHWWLYLWj�GL�XQ�VLVWHPD�HOHWWULFR�HOHWWURQLFR�DG�XQ�FDPSR�LUUDGLDWR�GD� XQ� DOWUR� VLVWHPD�� q� XQ� DVSHWWR� GHOOD� FRPSDWLELOLWj� HOHWWURPDJQHWLFD� FKH�SHUPHWWH�GL�FRVWUXLUH�SURGRWWL�GL�TXDOLWj��DIILGDELOL�HG�HIILFLHQWL�
x (PLVVLRQL�FRQGRWWH8Q¶HPLVVLRQH�VL�GLFH�FRQGRWWD�VH��JHQHUDWD�GD�XQ�FHUWR�VLVWHPD��VL�SURSDJD�OXQJR�FRQGXWWRUL�PHWDOOLFL� �FDYL�GL� DOLPHQWD]LRQH� HOHWWULFD�� FDYL�SHU� L� FROOHJDPHQWL�GL�FRQWUROOR� H� VHJQDOD]LRQH��� VRWWRIRUPD� GL� WHQVLRQH� H�R� FRUUHQWH�� FDXVDQGR�LQWHUIHUHQ]H�FRQ�DOWUL� VLVWHPL��FRPH�VXJJHULWR�LQ�)LJXUD�������F���*HQHUDOPHQWH�TXHVWD�WLSRORJLD�G¶DFFRSSLDPHQWR�q�SL��HIILFLHQWH�GL�TXHOOD�FKH�VL�KD�SHU�HIIHWWR�GHOOD� SURSDJD]LRQH� LQ� DULD�� GL� FRQVHJXHQ]D�� FKL� SURJHWWD� VLVWHPL� HOHWWULFL� H�R�HOHWWURQLFL�SRQH� LQWHQ]LRQDOPHQWH�EDUULHUH��SHU�HVHPSLR� ILOWUL�� OXQJR� LO�SHUFRUVR�G¶DFFRSSLDPHQWR��LQ�PRGR�GD�EORFFDUH�OD�WUDVPLVVLRQH�G¶HQHUJLD�QRQ�GHVLGHUDWD��Ê� LPSRUWDQWH� FDSLUH� FKH� LO� SUREOHPD� GHOO¶LQWHUIHUHQ]D� VSHVVR� SXz� DQGDUH� EHQ�ROWUH�L�FRQILQL�PRVWUDWL�QHOOD�)LJXUD�������3HU�HVHPSLR��OH�FRUUHQWL�FKH�IOXLVFRQR�LQ� XQ� FDYR� G¶DOLPHQWD]LRQH�� VSHVVR� YHQJRQR� DQFKH� LQLHWWDWH� VXOOD� UHWH� GL�GLVWULEX]LRQH� GHOO¶HQHUJLD�� ,O� VLVWHPD� GL� GLVWULEX]LRQH� GHOO¶HQHUJLD� HOHWWULFD�� q�FRVWLWXLWR�GD�XQ�YDVWR�LQVLHPH�GL�ILOL�LQWHUFRQQHVVL�FKH�FROOHJDQR�OH�GLYHUVH�SUHVH�GL� FRUUHQWH� GD� FXL� L� VLVWHPL� HOHWWULFL�HOHWWURQLFL� ULFHYRQR� O¶DOLPHQWD]LRQH� LQ�FRUUHQWH� DOWHUQDWD�� (VVD�� TXLQGL�� UDSSUHVHQWD� XQ� JUDQGH� VLVWHPD� GL� DQWHQQH GDO�TXDOH� OH� HPLVVLRQL� FRQGRWWH� VRQR� LQ� JUDGR� GL� LUUDGLDUH� FRQ� JUDQGH� HIILFLHQ]D��FDXVDQGR� LQWHUIHUHQ]H� QHJOL� DOWUL� VLVWHPL� GHOO¶LPSLDQWR�� 3HUWDQWR�� OH� HPLVVLRQL�



���

FRQGRWWH� SRVVRQR� HVVHUH� OD� FDXVD� GL� HPLVVLRQL� UDGLDWH� H� TXLQGL� FDXVD�G¶LQWHUIHUHQ]H�� 'L� FRQVHJXHQ]D�� L� OLPLWL� LPSRVWL� GDJOL� HQWL� QRUPDWLYL� VXOOH�HPLVVLRQL� FRQGRWWH�� KDQQR� OR� VFRSR� GL� OLPLWDUH� OH� LQWHUIHUHQ]H� GHOOH� HPLVVLRQL�UDGLDWH� GRYXWH� DOOH� FRUUHQWL� GL� GLVWXUER� SUHVHQWL� VXOOD� UHWH� GL� GLVWULEX]LRQH�GHOO¶HQHUJLD��D�FDXVD�GHOOD�ORUR�IXRULXVFLWD�DWWUDYHUVR�L�FDYL�G¶DOLPHQWD]LRQH�GL�XQ�GDWR�VLVWHPD�
6H�XQ�VLVWHPD�HOHWWULFR�HOHWWURQLFR�QRQ�ULVSHWWD�L�OLPLWL�QRUPDWLYL�VXOOH�HPLVVLRQL�FRQGRWWH�� LO� VRGGLVIDFLPHQWR� GHOOH� QRUPH� VXOOH� HPLVVLRQL� UDGLDWH� q� XQ¶LQXWLOH�SUHFDX]LRQH��LO�FRQWHQLPHQWR�GHOOH�HPLVVLRQL�FRQGRWWH�KD�OD�VWHVVD�LPSRUWDQ]D�GL�TXHOOH�LUUDGLDWH�
/D� SULQFLSDOH� VRUJHQWH� G¶HPLVVLRQL� FRQGRWWH� q� UDSSUHVHQWDWD� LQ� JHQHUH�GDOO¶DOLPHQWDWRUH� GL� XQ¶DSSDUHFFKLDWXUD� HOHWWURQLFD�� (VLVWRQR� WXWWDYLD� DOFXQH�LPSRUWDQWL� HFFH]LRQL� FRPH� OD� GLVSRVL]LRQH� GHL� ILOL� GHVWLQDWL� D� SRUWDUH� VHJQDOL�GLJLWDOL� GL� WHPSRUL]]D]LRQH� R� GL� GDWL� YLFLQR� DL� ILOL� G¶DOLPHQWD]LRQH�� FKH�FRPSRUWDQR�O¶DFFRSSLDPHQWR�GHL�VHJQDOL�GLJLWDOL�FRQ�LO�FDYR�G¶DOLPHQWD]LRQH�
1HOOD�SUDWLFD��QRQ�HVLVWH�DOFXQ�SURGRWWR�HOHWWURQLFR�FKH�VLD�LQ�JUDGR�GL�VRGGLVIDUH�OH�QRUPH�VXOOH�HPLVVLRQL�FRQGRWWH�VHQ]D�GRYHU�XWLOL]]DUH�ILOWUL�SRVWL�VXO�FRUGRQH�G¶DOLPHQWD]LRQH�LQ�SURVVLPLWj�GHOOD�VXD�XVFLWD�GDO�SURGRWWR�
x 6XVFHWWLELOLWj�FRQGRWWD/D�VXVFHWWLELOLWj�FRQGRWWD�GL�XQ�VLVWHPD�q�OD�VHQVLELOLWj�GHOOR�VWHVVR�DOOH�HPLVVLRQL�FRQGRWWH�� FLRq� DL� GLVWXUEL� HOHWWURPDJQHWLFL� FKH� VL� SURSDJDQR� DWWUDYHUVR� L� FDYL��FRPH�VFKHPDWL]]DWR�LQ�)LJXUD�������G��
,�VLVWHPL�HOHWWULFL�HOHWWURQLFL��SRVVRQR�HVVHUH�VXVFHWWLELOL�D�PROWH�LQWHUIHUHQ]H�FKH�VIUXWWDQR� FRPH� YLD� G¶DFFHVVR� L� FDYL� G¶DOLPHQWD]LRQH� H�R� L� FROOHJDPHQWL� GL�FRQWUROOR� H� VHJQDOD]LRQH�� 8Q� HVHPSLR� RYYLR� q� TXHOOR� GHL� WUDQVLWRUL� LQGRWWL� GDL�IXOPLQL�FKH�FROSLVFRQR� OH� OLQHH�GL� WUDVPLVVLRQH�GHOO¶HQHUJLD�HOHWWULFD�JHQHUDQGR�
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VRYUDWHQVLRQL�� H� TXLQGL� VRYUDFRUUHQWL�� FKH� VL� SURSDJDQR� OXQJR� OD� OLQHD��LQYHVWHQGR�WXWWL�L�VLVWHPL�FKH�VL�WURYDQR�FROOHJDWL�DG�HVVD�
���� 3UHYHQ]LRQH�GHL�IHQRPHQL�G¶LQWHUIHUHQ]D
1HOO¶DPELWR�(0&��SHU�SUHYHQLUH�L�IHQRPHQL�G¶LQWHUIHUHQ]D�HVLVWRQR�WUH�SRVVLELOL�VROX]LRQL�
�� VRSSULPHUH�O¶HPLVVLRQH�DOOD�VRUJHQWH�
�� UHQGHUH�LO�IHQRPHQR�GL�DFFRSSLDPHQWR�LO�PHQR�HIILFLHQWH�SRVVLELOH�
�� UHQGHUH�LO�ULFHYLWRUH��HOHPHQWR�VHQVLELOH��PHQR�VXVFHWWLELOH�DOO¶LQWHUIHUHQ]D�
Ê�RSSRUWXQR�HYLGHQ]LDUH�FKH�OD�JHUDUFKLD�YD�ULVSHWWDWD�SRLFKp�GLYHQWD�VHPSUH�SL��FRVWRVR�SDVVDUH�GD�XQD�OLQHD�GL�GLIHVD�DOOD�VXFFHVVLYD�
�� 6RSSULPHUH�O¶HPLVVLRQH�DOOD�VRUJHQWH/D� SULPD� ³OLQHD� GL� GLIHVD´� SHU� FRPEDWWHUH� OH� LQWHUIHUHQ]H� HOHWWURPDJQHWLFKH�� q�FRVWLWXLWD�GDO�VRSSULPHUH��SHU�TXDQWR�VLD�SRVVLELOH��O¶HPLVVLRQH�DOOD�VRUJHQWH��,Q�SDUWLFRODUH� VL� ULFRUGD� FKH�� UHVWULQJHQGR� OR� VSHWWUR� GHOOH� HPLVVLRQL�� VL� ULGXFH� GL�FRQVHJXHQ]D� O¶HIILFLHQ]D� GHO� IHQRPHQR� G¶DFFRSSLDPHQWR� H� TXLQGL� DQFKH� LO�OLYHOOR� GHO� VHJQDOH� FDSWDWR� DO� ULFHYLWRUH� �HOHPHQWR� VHQVLELOH��� 8Q� PRGR� GL�SURFHGHUH� SXz� HVVHUH� TXHOOR� GL� DJJLXQJHUH�� DO� VLVWHPD� HPHWWLWRUH�� FRPSRQHQWL�FKH�ULGXFDQR�LO�OLYHOOR�GHOOH�HPLVVLRQL�UDGLDWH�H�FRQGRWWH��DQFKH�VH�FLz�FRPSRUWD�XQ�FRVWR�DJJLXQWLYR�FKH�YD�VRPPDWR�DO�FRVWR�GL�SURGX]LRQH�GHO�SURGRWWR�VWHVVR��3HU�HVHPSLR��L�FRQGHQVDWRUL��GL�WLSR�FHUDPLFR�R�HOHWWUROLWLFR��YHQJRQR�XWLOL]]DWL�SHU� GHYLDUH� �FRUWRFLUFXLWDUH�� OH� FRPSRQHQWL� LQ� DOWD� IUHTXHQ]D� GL� XQ� VHJQDOH� LQ�
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PRGR� GD� HYLWDUH� OD� SURSDJD]LRQH� VX� FDYL� R�� LQ� JHQHUDOH�� VX� VWUXWWXUH� FKH� OH�LUUDGLHUHEEHUR�LQ PRGR�PROWR�HIILFLHQWH��*OL�LQGXWWRUL��LQYHFH��YHQJRQR�LPSLHJDWL�SHU�VIUXWWDUH�LO�ORUR�HIIHWWR�GL�EORFFR�QHL�FRQIURQWL�GHOOH�FRUUHQWL�GL�GLVWXUER�
3UHFHGHQWHPHQWH�q�VWDWR�HYLGHQ]LDWR�FKH�XQR�GHL�FRQFHWWL�SL��LPSRUWDQWL�FLUFD�OH�HPLVVLRQL� LUUDGLDWH� q� TXHOOR FKH� FRLQYROJH� OH� FRUUHQWL� GL� PRGR� FRPXQH H� OH�FRUUHQWL�GL�PRGR�GLIIHUHQ]LDOH��3HU�ULGXUUH�LO�OLYHOOR�GHOO¶LUUDGLD]LRQH�GRYXWD�DOOH�FRUUHQWL� GL� PRGR� GLIIHUHQ]LDOH�� DG� XQD� IUHTXHQ]D� GDWD�� q� SRVVLELOH� DGRWWDUH� L�VHJXHQWL�ULPHGL�
x ULGXUUH�O¶LQWHQVLWj�GHOOD�FRUUHQWH�
x ULGXUUH�O¶DUHD�GHO�FLUFXLWR�
PHQWUH�SHU�ULGXUUH�LO�OLYHOOR�GL�LUUDGLD]LRQH�GRYXWD�DOOH�FRUUHQWL�GL�PRGR�FRPXQH��D�XQD�IUHTXHQ]D�GDWD�q�SRVVLELOH�DGRWWDUH�L�VHJXHQWL�ULPHGL�
x ULGXUUH�O¶LQWHQVLWj�GHOOD�FRUUHQWH�x ULGXUUH�OD�OXQJKH]]D�GHOOD�OLQHD�
�� 5HQGHUH�LO�IHQRPHQR�G¶DFFRSSLDPHQWR�LO�PHQR�HIILFLHQWH�SRVVLELOH3HU�ULGXUUH�O¶HIILFLHQ]D�GL�XQ�IHQRPHQR�G¶DFFRSSLDPHQWR��VL�SRVVRQR�HYLGHQ]LDUH�GLYHUVL�PHWRGL�³GL�IRU]D�EUXWD´��SULPR�WUD�TXHVWL�q�OD�VFKHUPDWXUD�
,O� WHUPLQH� VFKHUPR VL� ULIHULVFH� D� FRQWHQLWRUL PHWDOOLFL� FKH� UDFFKLXGRQR�FRPSOHWDPHQWH�XQ�VLVWHPD�HOHWWULFR�HOHWWURQLFR�R�XQD�VXD�SDUWH��,�FRPSLWL�GL�XQR�VFKHUPR� VRQR� GXH�� FRVu� FRP¶q� LOOXVWUDWR� QHOOD� )LJXUD� ������ ,O� SULPR�� FRPH�GHVFULWWR� QHOOD� )LJXUD� ����� �D��� q� GL� LPSHGLUH� DOOH� HPLVVLRQL� GHL� GLVSRVLWLYL�HOHWWURQLFL� GHOO¶DSSDUHFFKLDWXUD� R� GL� XQD� VXD� SDUWH� GL� LUUDGLDUVL� DOO¶HVWHUQR� GHO�



���

FRQWHQLWRUH� GHOO¶DSSDUHFFKLDWXUD� VWHVVD�� ,Q� TXHVWR� FDVR� OD� PRWLYD]LRQH� q� GL�LPSHGLUH�FKH�TXHVWH�HPLVVLRQL�SRVVDQR�FRPSURPHWWHUH� LO�VRGGLVIDFLPHQWR�GHOOH�QRUPH� VXOOH� HPLVVLRQL� LUUDGLDWH� RSSXUH� GL� LPSHGLUH� DOO¶DSSDUHFFKLDWXUD� GL�FDXVDUH�LQWHUIHUHQ]H�FRQ�DOWUL�DSSDUHFFKL�HOHWWURQLFL�� ,O�VHFRQGR�FRPSLWR�GL�XQR�VFKHUPR�� LOOXVWUDWR�QHOOD�)LJXUD������ �E���q�GL� LPSHGLUH� DOOH� HPLVVLRQL� LUUDGLDWH�HVWHUQH� DOO¶DSSDUHFFKLDWXUD� GL� DFFRSSLDUVL� FRQ� L� GLVSRVLWLYL� HOHWWURQLFL� LQWHUQL��FDXVDQGR�LQWHUIHUHQ]H�DO�ORUR�IXQ]LRQDPHQWR�
8QR� VFKHUPR� q�� TXLQGL�� FRQFHWWXDOPHQWH�� XQD� EDUULHUD� DOOD� WUDVPLVVLRQH� GHL�FDPSL� HOHWWURPDJQHWLFL��3XUWURSSR��SHUz�� OD� VFKHUPDWXUD�q� HIILFLHQWH� VROR� VH� OR�VFKHUPR� UDFFKLXGH� FRPSOHWDPHQWH� L� GLVSRVLWLYL� HOHWWURQLFL� H� QRQ� SUHVHQWD� YLH�G¶DFFHVVR�YHUVR�O¶HVWHUQR�FRPH�DSHUWXUH��JLXQWXUH��IHVVXUH�R�FDYL��4XDOVLDVL�YLD�G¶DFFHVVR�DWWUDYHUVR�XQR�VFKHUPR��VH�QRQ�DGHJXDWDPHQWH�WUDWWDWD��SXz�ULGXUUH�GUDVWLFDPHQWH�O¶HIILFLHQ]D�GHOOR�VWHVVR�

)LJXUD�������,OOXVWUD]LRQH�GHOO¶XWLOL]]R�GL�XQ�FRQWHQLWRUH�VFKHUPDWR�
�D��SHU�LPSHGLUH�O¶XVFLWD�GHOOH�HPLVVLRQL�LUUDGLDWH�
�E��SHU�LPSHGLUH�O¶LQJUHVVR�GHOOH�HPLVVLRQL�LUUDGLDWH�

,O�IHQRPHQR�GHOO¶DFFRSSLDPHQWR�HOHWWURPDJQHWLFR�QRQ�YROXWR�WUD�ILOL�H�SLVWH�GHL�FLUFXLWL�VWDPSDWL�FKH�VL�WURYDQR�YLFLQL�WUD�ORUR�q�GHQRPLQDWR�GLDIRQLD��/D�GLDIRQLD�

6FKHUPR 6FKHUPR
$QWHQQD $QWHQQD

�D� �E�
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UDSSUHVHQWD� XQ� IHQRPHQR GL� LQWHUIHUHQ]D� LQWHUQD� GL� XQ� VLVWHPD�� OD� VRUJHQWH�GHOO¶HPLVVLRQH� HOHWWURPDJQHWLFD� H� LO� ULFHYLWRUH� GL� TXHVWD� HPLVVLRQH��DSSDUWHQJRQR DOOR� VWHVVR�VLVWHPD� 5LVXOWD� LPSRUWDQWH�VRWWROLQHDUH�FKH��DIILQFKp�VL�YHULILFKL�GLDIRQLD��RFFRUUH�OD�SUHVHQ]D�GL�DOPHQR�WUH�FRQGXWWRUL��LQ�XQD�OLQHD�GL�WUDVPLVVLRQH�D�GXH�FRQGXWWRUL�QRQ�HVLVWH�LO�IHQRPHQR�GHOOD�GLDIRQLD�
/D� GLDIRQLD� SXz� LQIOXHQ]DUH� VLD� OH HPLVVLRQL� UDGLDWH� H�R� FRQGRWWH� GL� XQD�DSSDUHFFKLDWXUD��VLD� OD�VXVFHWWLYLWj�GL�XQ�DSSDUDWR�DOOH�HPLVVLRQL�GL�XQ�DOWUR��/H�HPLVVLRQL�GL�XQ�FHUWR�VLVWHPD�VL�SRVVRQR�DFFRSSLDUH�VXO�FDYR�G¶DOLPHQWD]LRQH�GL�XQ�VHFRQGR�VLVWHPD��GD�FXL�SRVVRQR�XOWHULRUPHQWH�DFFRSSLDUVL�LQWHUQDPHQWH�SHU�GLDIRQLD�D�TXDOFKH�DOWUR�FDYR��H�FLz�UDSSUHVHQWD�XQ�DXPHQWR�GHOOD�VXVFHWWLYLWj�DO�VHJQDOH� HVWHUQR� GD� SDUWH� GHO� VLVWHPD�� 3HU� OLQHH� �VHQ]D� SHUGLWH�� SHUIHWWDPHQWH�FRQGXWWULFL�� FLUFRQGDWH� GD� XQ� PH]]R� VHQ]D� SHUGLWH�� HOHWWULFDPHQWH� FRUWH� H�GHEROPHQWH� DFFRSSLDWH�� O¶DFFRSSLDPHQWR� q� OD� VRYUDSSRVL]LRQH� GL� GXH�FRPSRQHQWL��XQD�GRYXWD�DOOD�PXWXD�LQGXWWDQ]D�IUD�L�GXH�FLUFXLWL��DFFRSSLDPHQWR�LQGXWWLYR��H�O¶DOWUD�GRYXWD�DOOD�PXWXD�FDSDFLWj�IUD�L�GXH�FLUFXLWL��DFFRSSLDPHQWR�FDSDFLWLYR���/D�FRPSRQHQWH GL�DFFRSSLDPHQWR�LQGXWWLYR�q�GRPLQDQWH�SHU�FDULFKL�D� EDVVD� LPSHGHQ]D� �FRUUHQWL� HOHYDWH�� WHQVLRQL� EDVVH��PHQWUH�� OD� FRPSRQHQWH� GL�DFFRSSLDPHQWR�FDSDFLWLYR��q�GRPLQDQWH�SHU�FDULFKL�DG�DOWD� LPSHGHQ]D��FRUUHQWL�EDVVH�� WHQVLRQL� HOHYDWH��� ,� FRQWULEXWL� GL� DFFRSSLDPHQWR� LQGXWWLYR� H� FDSDFLWLYR�VRQR� IXQ]LRQL� GLUHWWH� GHOOD� IUHTXHQ]D� GL� HFFLWD]LRQH� H� DXPHQWDQR� OLQHDUPHQWH�FRQ�HVVD��
,Q�SUHFHGHQ]D�VL�q�LSRWL]]DWD�XQD�OLQHD�VHQ]D�SHUGLWH��SHUIHWWDPHQWH�FRQGXWWULFH�H�FLUFRQGDWD�GD�XQ�PH]]R�VHQ]D�SHUGLWH��/¶LSRWHVL�GL�XQ�PH]]R�VHQ]D�SHUGLWH�q�LQ�JHQHUH� XQ� LSRWHVL� YDOLGD� SHU� IUHTXHQ]H� VRWWR� L� *+]�� ,� FRQGXWWRUL� QRQ� SHUIHWWL�SRVVRQR�� LQYHFH�� FDXVDUH� XQD� GLDIRQLD� VLJQLILFDWLYD� D� IUHTXHQ]H� SL�� EDVVH��4XHVWR�IHQRPHQR�q�GHWWR�DFFRSSLDPHQWR�WUDPLWH�O¶LPSHGHQ]D�GL�PRGR�FRPXQH H�SURGXFH��DOOH�EDVVH�IUHTXHQ]H��XQD�GLDIRQLD�GL�IRQGR�SUDWLFDPHQWH�LQGLSHQGHQWH�GDOOD�IUHTXHQ]D��/¶DFFRSSLDPHQWR�WRWDOH�q�DSSURVVLPDWLYDPHQWH�OD�VRPPD�GHJOL�DFFRSSLDPHQWL�LQGXWWLYR��FDSDFLWLYR�H�WUDPLWH�O¶LPSHGHQ]D�GL�PRGR�FRPXQH�
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(VLVWRQR�GXH�PHWRGL�FRPXQL�SHU�ULGXUUH� OD�GLDIRQLD��VRVWLWXLUH�LO�FRQGXWWRUH�GHO�FLUFXLWR�JHQHUDWRUH�H�R�GHO�FLUFXLWR�ULFHYLWRUH�FRQ�XQ�FRQGXWWRUH�VFKHUPDWR�R�FRQ�XQR� LQWUHFFLDWR��6H� OR� VFKHUPR�q� FROOHJDWR� D�PDVVD� DG� DOPHQR� XQ¶HVWUHPLWj�� LO�FRQWULEXWR� GHOO¶DFFRSSLDPHQWR� FDSDFLWLYR� q� ]HUR�� PHQWUH� O¶DFFRSSLDPHQWR�LQGXWWLYR�ULVHQWH�GHOOD�SUHVHQ]D�GHOOR�VFKHUPR��VROWDQWR�VH�q�FROOHJDWR�D�PDVVD�DG�HQWUDPEH� OH� HVWUHPLWj� H� OD� IUHTXHQ]D� q�PDJJLRUH� GHOO¶LQYHUVR�GHOOD� FRVWDQWH� GL�WHPSR�GHOOR�VFKHUPR��6RVWLWXHQGR�LO�ILOR�GHO�FLUFXLWR�ULFHYLWRUH�FRQ�XQD�FRSSLD�GL�ILOL� LQWUHFFLDWL�H�XWLOL]]DQGR�XQR�GL�HVVL� FRPH�FRQGXWWRUH�GL� ULWRUQR�GHO�FLUFXLWR�ULFHYLWRUH�� VL� ULGXFH� DXWRPDWLFDPHQWH� O¶DFFRSSLDPHQWR� LQGXWWLYR� �UHODWLYR� DO�FDPSR� PDJQHWLFR�� VHPSOLFHPHQWH� JUD]LH� DOO¶LQWUHFFLR�� /D� FRSSLD� GL� ILOL�LQWUHFFLDWL� ULGXFH� O¶DFFRSSLDPHQWR� FDSDFLWLYR� VROR� VH� L� FDULFKL� WHUPLQDOL�� DG�HQWUDPEH�OH�HVWUHPLWj��VRQR�ELODQFLDWL�ULVSHWWR�DO�FRQGXWWRUH�GL�ULIHULPHQWR�
�� 5HQGHUH�LO�ULFHYLWRUH��HOHPHQWR�VHQVLELOH��PHQR�VXVFHWWLELOH�DOO¶LQWHUIHUHQ]D5LGXUUH�OD�YXOQHUDELOLWj�GHO ULFHYLWRUH�QHL�FRQIURQWL�GHOOH�HPLVVLRQL��ULVXOWD�QHOOD�SUDWLFD� PROWR� GLIILFLOH� GD� UHDOL]]DUH� SRLFKp� VL� ULVFKLD� GL� QRQ� SUHVHUYDUH� OH�IXQ]LRQL�SURSULH�GHO�GLVSRVLWLYR��6L�SXz��LQ�RJQL�PRGR��ULFRUGDUH��FRPH�HVHPSLR�GHOO¶XWLOL]]R�GL�TXHVWD� WHFQLFD�� O¶XVR�GL� FRGLFL� LQ�JUDGR�GL� FRUUHJJHUH�JOL� HUURUL�GRYXWL�DG�LQWHUIHUHQ]H�LQ�XQ�ULFHYLWRUH�

)LJXUD�������6SHWWUR�GL�IUHTXHQ]H
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����6RUJHQWL�GL�GLVWXUEL�HOHWWURPDJQHWLFL
/H� VRUJHQWL� GL� GLVWXUEL� HOHWWURPDJQHWLFL� SRVVRQR� HVVHUH� QDWXUDOL�� DUWLILFLDOL�LQWHQ]LRQDOL�R�DUWLILFLDOL�QRQ�LQWHQ]LRQDOL�

)LJXUD�������6RUJHQWL�GL�GLVWXUEL�HOHWWURPDJQHWLFL�
x 6RUJHQWL�QDWXUDOL�GL�GLVWXUEL�HOHWWURPDJQHWLFL
/H� VRUJHQWL� QDWXUDOL� SL�� FRPXQL� GL� GLVWXUEL� HOHWWURPDJQHWLFL� VRQR� EUHYHPHQWH�FODVVLILFDWH�
x 6RUJHQWL�DUWLILFLDOL�LQWHQ]LRQDOL�GL�GLVWXUEL�HOHWWURPDJQHWLFL
/H� VRUJHQWL� DUWLILFLDOL� LQWHQ]LRQDOL� GL� GLVWXUEL� HOHWWURPDJQHWLFL� SL�� FRPXQL�QHOO¶DPELHQWH�HVWHUQR�VRQR�

6RUJHQWL�QDWXUDOL 6RUJHQWL�DUWLILFLDOLLQWHQ]LRQDOL 6RUJHQWL�DUWLILFLDOL�QRQ�LQWHQ]LRQDOL

625*(17,� ',� ',6785%,(/(77520$*1(7,&,
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x WHOHIRQLD�FHOOXODUH�H�FRUGOHVV�
x HPLVVLRQL�UDGLR�H�UDGLRWHOHYLVLYH�
x SRQWL�UDGLR�
x VLVWHPL�GL�UDGLRQDYLJD]LRQH��UDGDUV�
1HOOD� WDEHOOD� FKH� VHJXH� VRQR� HOHQFDWH� OH� IUHTXHQ]H� G¶HPLVVLRQH� H� OD� SRWHQ]D�WLSLFD�G¶XWLOL]]R�GL�WDOL�VRUJHQWL�

625*(17( 0+] :7HOHIRQR�&RUGOHVV&HOOXODUH�7$&6&HOOXODUH�*60&HOOXODUH�'XDO%DQG
����������������������������

��������������������6WD]LRQH�UDGLR�EDVH�'(&76WD]LRQH�UDGLRPRELOH�ILVVD�7DFV6WD]LRQH�UDGLRPRELOH�ILVVD�*60����6WD]LRQH�UDGLRPRELOH�ILVVD�*60�����*60�����

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

����������������������������
6WD]LRQH�UDGLRPRELOH�ILVVD�7$&6�*60����
6WD]LRQH�UDGLRPRELOH�ILVVD�7$&6�*60�����*60�����

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

7(/(3$66:DONLH�7DONLH,PSLDQWR�SHU�LO�UDGLRDPDWRUH
��������

����������������

6RUJHQWL�DUWLILFLDOL�LQWHQ]LRQDOL



���

���6WD]LRQH�UDGLR�$02QGH�OXQJKHRQGH�PHGLH2QGH�FRUWH
����������������������������������

�������������
6WD]LRQH�UDGLR�)0 �������� ����������6WD]LRQH�79�D�IUHTXHQ]D�9+)6WD]LRQH�79�D�IUHTXHQ]D�8+) ������������� �����������
3RQWL�UDGLR �����������SL��XVDWH��������������������������������

��������

3DUDEROH�VDWHOOLWDUL�SHU�OD�WUDVPLVVLRQH�GD�WHUUD�YHUVR�L�VDWHOOLWL ����������SL��XVDWH����������������������������������������

�������

5DGDU�FLYLOL�SHU�LO�FRQWUROOR�GHO�WUDIILFR�PDULWWLPR ����������SL��XVDWH���������������������������

��������������������������GL�SRWHQ]D�PHGLD�
5DGDU�FLYLOL�SHU�LO�FRQWUROOR�GHO�WUDIILFR�DHUHR ���������� ��������������������������GL�SRWHQ]D�PHGLD�5DGDU�PLOLWDUL�SHU�OD�GLIHVD�DHUHD ����������� ��������������������������GL�SRWHQ]D�PHGLD�

7DEHOOD������VRUJHQWL�DUWLILFLDOL�LQWHQ]LRQDOL�
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x 6WD]LRQL�UDGLR�SHU�OD�WHOHIRQLD�FHOOXODUH�H�PRELOH6LVWHPD�*60,O�VLVWHPD�*60��*OREDO�6\VWHP�IRU�0RELOH�&RPXQLFDWLRQ��q�OR�VWDQGDUG�HXURSHR�SHU� OD� WUDVPLVVLRQH� GLJLWDOH� SHU� OD� WHOHIRQLD� FHOOXODUH�� /D� EDQGD� GL� IUHTXHQ]D�RFFXSDWD�GD� WDOH�VLVWHPD�YD�GD�����0+]�D�����0+]�SHU� OD� WUDVPLVVLRQH�GDOOD�VWD]LRQH�UDGLR�EDVH� ILVVD�DO� WHUPLQDOH�PRELOH� H�GD�����0+]�D�����0+]�SHU� OD�WUDVPLVVLRQH�GD�WHUPLQDOH�PRELOH�D�VWD]LRQH�UDGLR�EDVH�ILVVD��4XHVWL�LQWHUYDOOL�GL�IUHTXHQ]H�VRQR�VXGGLYLVL�LQ�VHJPHQWL�GL�EDQGD�FRQ�ODUJKH]]D�WLSLFD�GL�����N+]��2JQXQR�GL�TXHVWL�LQWHUYDOOL��UDSSUHVHQWD�XQ�FDQDOH�SHU�OD�WUDVPLVVLRQH�GHL�GDWL�
3HU� ULGXUUH� OH� LQWHUIHUHQ]H� WUD� L� FDQDOL� GL� WUDVPLVVLRQH� DGLDFHQWL�� OD� SRWHQ]D� GL�WUDVPLVVLRQH� GHL� FDQDOL� GL� WUDVPLVVLRQH�� D� GLVSRVL]LRQH� GHOOD� VLQJROD� VWD]LRQH�UDGLR�EDVH��YLHQH�FRQWLQXDPHQWH�UHJRODWD�GD�HVVD��,O�WHOHIRQR�FHOOXODUH�LUUDGLD�XQ�VHJQDOH�FRQ� OH� LQIRUPD]LRQL�GHO� OLYHOOR� H�GHOOD�TXDOLWj�GHO� VHJQDOH� ULFHYXWR��/D�VWD]LRQH�UDGLR�EDVH�FRPXQLFD�DO�FHOOXODUH��LQ�IXQ]LRQH�GL�TXHVWH�LQIRUPD]LRQL��GL�GLPLQXLUH� OD� SRWHQ]D� GL� WUDVPLVVLRQH�� ROWUH� FKH� GLPLQXLUH� OD� SURSULD�� H� GL�DXPHQWDUOD� TXDQGR� LO� FHOOXODUH� VL� DOORQWDQD�� 4XHVWR� FRQWUROOR� GLQDPLFR� GHOOD�SRWHQ]D� VL� WUDGXFH� LQ� XQD� ULGX]LRQH� GHO� OLYHOOR� GHOOD� SRWHQ]D� FRPSOHVVLYD�LUUDGLDWD�GDOOD�VWD]LRQH�EDVH��8Q�XOWHULRUH�FRQWUROOR�GHOOD�SRWHQ]D�GL�WUDVPLVVLRQH��q� HIIHWWXDWD� GDOOD� PRGDOLWj� GLVFRQWLQXD� GHOOD� WUDVPLVVLRQH� WUD� OD� VWD]LRQH� UDGLR�EDVH�HG�LO�FHOOXODUH��4XDQGR�O¶XWHQWH�QRQ�SDUOD��OD�SRWHQ]D�WUDVPHVVD�GDO�FHOOXODUH�GLPLQXLVFH�VHQVLELOPHQWH�
/D� ORFDOL]]D]LRQH�H� OD�GLVSRVL]LRQH�GHOOH�VWD]LRQL� UDGLR�EDVH�� q�GHWHUPLQDWD�GDO�QXPHUR� GL� XWHQWL� GD� VHUYLUH� GL� FLDVFXQ¶DUHD�� GDOOH� LQWHUIHUHQ]H� FRQ� OH� DOWUH�VWD]LRQL�UDGLR�EDVH�GHL�GLYHUVL�JHVWRUL��GDOO¶RURJUDILD�GHOOD�]RQD�H�GDOOD�SUHVHQ]D�GL�RVWDFROL�



���

/D�SRWHQ]D�PDVVLPD�GL�WUDVPLVVLRQH�GL�XQ�WHUPLQDOH�PRELOH��FHOOXODUH��YDULD�GD�����:�D����:�HG�q�VXGGLYLVD�LQ�FLQTXH�FODVVL�GL�SRWHQ]D�
,O� VLVWHPD�*60������ q� LO� QXRYR� VWDQGDUG� HXURSHR�SHU� OD� WUDVPLVVLRQH�GLJLWDOH�SHU�OD�WHOHIRQLD�FHOOXODUH��/D�EDQGD�GL�IUHTXHQ]D�DVVHJQDWD�D� WDOH�VLVWHPD�YD�GD������0+=�D� �����0+]� SHU� OD� WUDVPLVVLRQH� GDOOD� VWD]LRQH� UDGLR� EDVH� ILVVD� DO�WHUPLQDOH�PRELOH��H�GD������0+]�D������0+]�SHU�OD�WUDVPLVVLRQH�GD�WHUPLQDOH�PRELOH� D� VWD]LRQH� UDGLR� EDVH� ILVVD�� $QFKH� LQ� TXHVWR� FDVR�� TXHVWL� LQWHUYDOOL� GL�IUHTXHQ]H� VRQR� XWLOL]]DWL� VXGGLYLGHQGROL� LQ� VHJPHQWL� GL� EDQGD� FRQ� ODUJKH]]D�WLSLFD�GL�����N+]�
/D� SRWHQ]D� PDVVLPD� GL� WUDVPLVVLRQH� GHO� VLQJROR� FDQDOH� GL� XQD� VWD]LRQH� UDGLR�EDVH�ILVVD�q�GL�FLUFD������:��PHQWUH� OD�SRWHQ]D�PDVVLPD�GL� WUDVPLVVLRQH�GL�XQ�WHUPLQDOH� PRELOH�� YDULD� GD� ����:� D� ���:� HG� q� VXGGLYLVD� LQ� TXDWWUR� FODVVL� GL�SRWHQ]D�
6LVWHPD�7$&6,O� VLVWHPD� 7$&6� XWLOL]]D� LO� VLVWHPD� GL� WUDVPLVVLRQH� DQDORJLFD� D� GLYLVLRQH� GL�IUHTXHQ]D�)'0$��)UHTXHQFH�'LYLVLRQ�0XOWLSOH�$FFHVV��
/D�EDQGD�GL�IUHTXHQ]D�DVVHJQDWD�D�WDOH�VLVWHPD�YD�GD�����0+]�D�����0+]�SHU�OD�WUDVPLVVLRQH�GDOOD�VWD]LRQH�UDGLR�EDVH�ILVVD�DO�WHUPLQDOH�PRELOH��H�GD�����0+]�D�����0+]� SHU� OD� WUDVPLVVLRQH� GD� WHUPLQDOH�PRELOH� D� VWD]LRQH� UDGLR� EDVH� ILVVD��4XHVWL�LQWHUYDOOL�GL�IUHTXHQ]D�VRQR�VXGGLYLVL�LQ�VHJPHQWL�GL�EDQGD�FRQ�ODUJKH]]D�WLSLFD�SDUL� D� ��� N+]��2JQXQR� GL� TXHVWL� LQWHUYDOOL� UDSSUHVHQWD� XQ� FDQDOH� SHU� OD�WUDVPLVVLRQH�GHL�GDWL�
/D� SRWHQ]D� PDVVLPD� DOO¶DQWHQQD� GL� WUDVPLVVLRQH� GHO� VLQJROR� FDQDOH� GL� XQD�VWD]LRQH� UDGLR�EDVH� ILVVD� q�GL�FLUFD����:��/D�SRWHQ]D�PDVVLPD�GL� WUDVPLVVLRQH�GHO� WHUPLQDOH�PRELOH� YDULD� GD� ����:� D� ���:� HG� q� VXGGLYLVD� LQ� TXDWWUR� FODVVL�SRWHQ]D�



���

6LVWHPD�'(&7,O�VLVWHPD�'(&7��'LJLWDO�(QKDQFHG�&RUGOHVV�7HOHFRPXQLFDWLRQ��q�FRVWLWXLWR�GD�XQD� UHWH� GL� VWD]LRQL� ILVVH� �5)3��� HPLWWHQWL� D� UDGLRIUHTXHQ]D�� SHU� OD�FRPXQLFD]LRQH�SXEEOLFD�PHGLDQWH�WHOHIRQL�SRUWDWLOL�GHQRPLQDWL�FRUGOHVV�
/H� VWD]LRQL� ILVVH� VRQR� FRVWLWXLWH�� JHQHUDOPHQWH�� GD� XQ� SLFFROR� FRQWHQLWRUH� LQ�YHWURUHVLQD� FRQWHQHQWH� JOL� DSSDUDWL� GL� ULFHWUDVPLVVLRQH� FROOHJDWL� DOOH� DQWHQQH�PHGLDQWH�FDYR�GL�WUDVPLVVLRQH�R�ILVVDWH�GLUHWWDPHQWH�DOO¶HVWUHPLWj�GHJOL�VWHVVL�
/H�XQLWj�PRELOL�SURYYHGRQR�SHULRGLFDPHQWH�D�ORFDOL]]DUH�OD�VWD]LRQH�'(&7�ILVVD�SL��YLFLQD�
/D�SRWHQ]D�QRPLQDOH� WLSLFD�GL� WUDVPLVVLRQH�GL�RJQL� VWD]LRQH� ILVVD� q� SDUL� D�����P:�H�DG�RJQL�FDQDOH��SRUWDQWH��YLHQH�WUDVPHVVD�XQD�SRWHQ]D�QRPLQDOH�GL�FLUFD����P:��&KLDUDPHQWH�� OD�SRWHQ]D�PHGLD� WUDVPHVVD�GDOOD� VWD]LRQH� ILVVD�GLSHQGH�GDO�QXPHUR�GL�SRUWDQWL�DWWLYH�FKH�YDULD�LQ�IXQ]LRQH�GHO�QXPHUR�GL�XWHQWL�FROOHJDWL�DOOD�VWD]LRQH�ILVVD�
x 6LVWHPL�GL�WUDVPLVVLRQH�UDGLRWHOHYLVLYD$QWHQQH�UDGLRWHOHYLVLYH,� VLVWHPL� GL� WUDVPLVVLRQH� UDGLRWHOHYLVLYD� VRQR� FRVWLWXLWL� GD� LPSLDQWL� GL� YDULD�JUDQGH]]D�H�SRWHQ]D��/D�SRWHQ]D�SXz�DQFKH�DUULYDUH�D�FHQWLQDLD�GL�FKLORZDWW�SHU�JOL�LPSLDQWL�GL�WUDVPLVVLRQH�D�FRSHUWXUD�QD]LRQDOH�R�LQWHUQD]LRQDOH�
*OL�LPSLDQWL� VRQR�QRUPDOPHQWH� LQVWDOODWL�VX�WUDOLFFL�PHWDOOLFL�SRVWL�DG�XQD�FHUWD�DOWH]]D�GDO�VXROR�R��SL��UDUDPHQWH��VXL�WHWWL�GL�HGLILFL��WHOHYLVLRQL�H�UDGLR�SULYDWH��
3HU� LO� VHUYL]LR� UDGLRIRQLFR�� SRVVRQR� HVVHUH� XWLOL]]DWH� OH� VHJXHQWL� EDQGH� GL�IUHTXHQ]D�
������������0+] �RQGH�OXQJKH�



���

������������0+] �RQGH�PHGLH� $0�
�������������0+] �RQGH�FRUWH�
���������0+] )0�
,O�VHUYL]LR�WHOHYLVLYR�q�LQYHFH�WUDVPHVVR�QHOOH�VHJXHQWL�EDQGH�GL�IUHTXHQ]H�
¾ %DQGD�,�H ,,,� �������0+] �9+)��
¾ %DQGD�,9�H�9� ��������0+] �8+)��
/D� WUDVPLVVLRQH� D� IUHTXHQ]H� DOO¶LQWHUQR�GHOOH� EDQGH�/)� H�0)� �GD� ��� N+]� D� ��0+]��DYYLHQH�QHOOH�RUH�GLXUQH�PHGLDQWH�OD�QRUPDOH�GLIIXVLRQH�GL�RQGH�GL�WHUUD�PHQWUH� QHOOH� RUH� QRWWXUQH�� q� SRVVLELOH� VIUXWWDUH� OD� ULIOHVVLRQH� GHOOH� RQGH� QHOOD�LRQRVIHUD� �]RQD� DOWD� GHOO¶DWPRVIHUD� WHUUHVWUH�� SHU� OD� SURSDJD]LRQH� D� OXQJD�GLVWDQ]D��DQFKH������.P��FRQ�XQD�EDVVD�DWWHQXD]LRQH�
3HU�JOL� LPSLDQWL�D�EDVVH�IUHTXHQ]H�GL� WUDVPLVVLRQH�q�LPSRUWDQWH�FKH�OD�VWD]LRQH�DEELD� D� GLVSRVL]LRQH� GHO� WHUUHQR� OLEHUR� GD� RVWDFROL�� SHU� DYHUH� XQD� EXRQD�SURSDJD]LRQH�GHOOH�RQGH�GL�WHUUD�
3DUDEROH�GL�WUDVPLVVLRQH�GDWL�VDWHOOLWDUL
,� VLVWHPL� GL� WUDVPLVVLRQH� YLD� VDWHOOLWH� VRQR� XVDWL� SULQFLSDOPHQWH� SHU� OD�WUDVPLVVLRQH� GL� GDWL� H� G¶LPPDJLQL� WHOHYLVLYH� LQ� GLJLWDOH�� LO� WHOHULOHYDPHQWR� GD�VDWHOOLWH�H�OD�JHVWLRQH�GL�VDWHOOLWL�FRPPHUFLDOL�H�PLOLWDUL�
/D�EDQGD�GL�IUHTXHQ]H�GL�WUDVPLVVLRQH�D�GLVSRVL]LRQH�q�WUD�����0+]�H�����*+]�



���

/H�EDQGH�GL�IUHTXHQ]D�PDJJLRUPHQWH�XWLOL]]DWH�VRQR�
¾ ����������*+] %DQGD�/�
¾ ����������*+] %DQGD�&�
¾ ����������*+] %DQGD�.X�
¾ ����� *+] %DQGD�.D�
/H�DQWHQQH�XWLOL]]DWH�SHU� OH�VWD]LRQL�GL� ULFH]LRQH� WHUUHVWUH�VRQR�FRVWLWXLWH�GD�XQ�ULIOHWWRUH� SDUDERORLGH� FLUFRODUH� FRQ� GLDPHWUR� WDQWR� SL�� HOHYDWR� TXDQWR� SL� q�HOHYDWD�OD�GLVWDQ]D�GD�FRSULUH�ILQR�DO�VDWHOOLWH��,�OLYHOOL�GHL�FDPSL�HOHWWURPDJQHWLFL�VRQR� PROWR� EDVVL� QHOOH� DUHH� DGLDFHQWL� O¶DQWHQQD� D� FDXVD� GHOO¶DOWR� JXDGDJQR� H�GHOO¶DOWD�GLUHWWLYLWj�GHO�IDVFLR�HPHVVR��6ROR�L�SXQWL�SL��YLFLQL�DOOD�SDUDEROD�VRQR�FDUDWWHUL]]DWL�GD�LQWHQVLWj�GHL�FDPSL�HOHYDWH�
3RQWL�UDGLR
,�SRQWL�UDGLR�KDQQR�OR�VFRSR�GL�FROOHJDUH�GXH�SXQWL�ORQWDQL�WUD�GL�ORUR�D�GLVWDQ]D�YLVLYD�H�VHQ]D�RVWDFROL�LQWHUPHGL��6RQR�XWLOL]]DELOL�LQ�DOWHUQDWLYD�DOOD�SRVD�GL�FDYL�SHU� OD� WUDVPLVVLRQH� GL� GDWL� H� IRQLD�� ,Q� JHQHUDOH�� L� VLVWHPL� VRQR� XQLGLUH]LRQDOL��XQ¶DQWHQQD�WUDVPHWWH�L�VHJQDOL�YHUVR�OD�VHFRQGD�DQWHQQD�FKH�KD�LO�VROR�FRPSLWR�GL�ULFHYHUH�WDOL�GDWL��(VLVWRQR�DQFKH�VLVWHPL�ELGLUH]LRQDOL�TXDOL��DG�HVHPSLR��TXHOOL�XWLOL]]DWL� SHU� O¶DXWRPD]LRQH�� LO� PRQLWRUDJJLR� HG� LO� FRQWUROOR� D� GLVWDQ]D� GHJOL�LPSLDQWL�
3HU�ULGXUUH�OH�LQWHUIHUHQ]H�GRYXWH�DOOD�VWHVVD�IUHTXHQ]D��VL�DGRWWD�O¶DFFRUJLPHQWR�GL�SRODUL]]DUH�GLYHUVDPHQWH�OH�RQGH�LQ�WUDVPLVVLRQH�DOO¶XQLFD�DQWHQQD�ULFHYHQWH�H�WUDVPLWWHQWH�SHU�SRWHUOH�IDFLOPHQWH�VHSDUDUH LQ�ULFH]LRQH�



���

,� OLYHOOL� GL� SRWHQ]D� LQ� WUDVPLVVLRQH� YDULDQR�� D� VHFRQGD� GHOO¶LPSLDQWR�� GD� SRFKL�ZDWW� DG� DOFXQH� FHQWLQDLD� GL� ZDWW� FRPSOHVVLYL� VXGGLYLVL� LQ� XQ� R� SL�� FDQDOL� GL�WUDVPLVVLRQH��,�OLYHOOL�GL�FDPSR�HOHWWURPDJQHWLFR�VRQR�LQ�JHQHUDOH�EDVVL�D�FDXVD�GHOO¶HOHYDWR� JXDGDJQR� GHOOH� DQWHQQH�� GHOO¶DOWD� GLUHWWLYLWj� H� GHOOH� OLPLWD]LRQL�LPSRVWH� GDO� 0LQLVWHUR� GHOOH� 3RVWH� H� 7HOHFRPXQLFD]LRQL� DO� UDJJLR� GHOO¶DUHD�VHUYLWD�GDO�IDVFLR�HPHVVR��/H�LQWHQVLWj�GHL�FDPSL�DXPHQWDQR�VROR�SHU�JOL�HGLILFL�SRVWL� QHOOH� LPPHGLDWH� YLFLQDQ]H� GHOO¶DQWHQQD� H� QHOOD� GLUH]LRQH� G¶RULHQWDPHQWR�GHO�SRQWH�UDGLR�

,PSLDQWL�SHU�UDGLRDPDWRUL6L� WUDWWD� G¶LPSLDQWL� SHU� OD� WUDVPLVVLRQH� DPDWRULDOH� PHGLDQWH� DSSDUDWL� GL�WUDVPLVVLRQH�GL�SLFFROD�SRWHQ]D��/H�OLFHQ]H�VRQR�GL�WUH�FODVVL�FRUULVSRQGHQWL�DOOH�SRWHQ]H�PDVVLPH�GL� DOLPHQWD]LRQH�DQRGLFD�GHOOR� VWDGLR� ILQDOH�GHO� WUDVPHWWLWRUH�FRQVHQWLWH�ULVSHWWLYDPHQWH�SHU��������������:�
*OL� LPSLDQWL� GHOOH� VWD]LRQL� GL� UDGLRDPDWRUL�� SHU� TXDQWR� VL� ULIHULVFH� DOOH�LQVWDOOD]LRQL� GHOOH� UDGLRDSSDUHFFKLDWXUH�� GHYRQR� HVVHUH� FRQIRUPL�DOOH� QRUPH�GL�EXRQD�WHFQLFD�GHO�&RPLWDWR�(OHWWURWHFQLFR�,WDOLDQR�
/H� EDQGH� GL� IUHTXHQ]D� DVVHJQDWH� SHU� O¶HVHUFL]LR� GL� VWD]LRQL� GL� UDGLRDPDWRUH��QRQFKp�OH�FODVVL�GL�HPLVVLRQH�SHUPHVVH�VX�FLDVFXQD�%DQGD��VRQR�OH�VHJXHQWL�
x ������������0+] LQ�PRGXOD]LRQH�GL�DPSLH]]D�
x ������������0+] LQ�PRGXOD]LRQH�GL�DPSLH]]D�
x ������������0+] LQ�PRGXOD]LRQH�GL�DPSLH]]D�
x ��������������0+] LQ�PRGXOD]LRQH�GL�DPSLH]]D�



���

x ��������������0+] LQ�PRGXOD]LRQH�GL�DPSLH]]D�R�IUHTXHQ]D�
x ��������������0+] LQ�PRGXOD]LRQH�GL�DPSLH]]D�R�IUHTXHQ]D�
x ��������0+] LQ�PRGXOD]LRQH�GL�DPSLH]]D�R�IUHTXHQ]D�R�GL�LPSXOVL�
5DGDU
/H� IUHTXHQ]H� QRUPDOPHQWH� XWLOL]]DWH� SHU� L� UDGDU� GL� FRQWUROOR� DHUH�� QDYDOH��YHLFRODUH� H� GL� GLIHVD� DHUHD� VRQR� GHWHUPLQDWH� GDOOD� ULVROX]LRQH� VSD]LDOH�GHOO¶RJJHWWR�GL�FXL VL�YXROH�FRQRVFHUH�OD�SRVL]LRQH�H�OD�YHORFLWj��,�UDGDU�PLOLWDUL�VRQR� JHQHUDOPHQWH� FDUDWWHUL]]DWL� GD� XQD� IUHTXHQ]D� SDUWLFRODUPHQWH� HOHYDWD�GHOO¶RUGLQH�GL�YDULH�GHFLQH�GL�JLJDKHUW]��/H�EDQGH�GL�IUHTXHQ]D�XWLOL]]DWH�SHU�WDOL�UDGDU�VRQR�OD�EDQGD�6��8+)�H�6+)�GD������D������0+]���OD�EDQGD�&��6+)�GD������ D� ������� OD� EDQGD�;� �6+)�GD� �����D� ������0+]��� OD� EDQGD� -� �6+)�GD�������D�������0+]��� OD� EDQGD�.� �6+)�H�(+)�GD������� D�������0+]�� H� OD�EDQGD�4��(+)�GD�������D�������0+]��
3RLFKp�OH�GLPHQVLRQL�GHOOH�QDYL�VRQR�DEEDVWDQ]D�HOHYDWH��L�UDGDU�XWLOL]]DWL�SHU�LO�FRQWUROOR�GHOOD�QDYLJD]LRQH�PDULWWLPD�FLYLOH�H�PHUFDQWLOH��RSHUDQR�JHQHUDOPHQWH�QHOOD� EDQGD� 6� D� IUHTXHQ]H� YDULDELOL� GD� ����� D� �����0+]�� H� QHOOD� EDQGD�;� D�IUHTXHQ]H�YDULDELOL�GD������D������0+]�H�GD������D������0+]�
/H�SRWHQ]H�XWLOL]]DWH�SHU� LO� WUDVPHWWLWRUH�VRQR� LQ�JHQHUDOH�FRQVLGHUHYROL� �DQFKH�GHOO¶RUGLQH� GHL�PHJDZDWW���PD� WDOH� SRWHQ]D� YLHQH� XWLOL]]DWD� SHU� O¶HPLVVLRQH� GL�LPSXOVL� GL� EUHYH� GXUDWD� H� SHUWDQWR� OD� SRWHQ]D� PHGLD� LUUDGLDWD� GD� XQ� UDGDU� LQ�JHQHUDOH� q� GL� PLOOH� YROWH� LQIHULRUH� DOOD� SRWHQ]D� QRPLQDOH� GHOO¶DQWHQQD�WUDVPLWWHQWH��,QROWUH��GHYH�HVVHUH�FRQVLGHUDWD�OD�URWD]LRQH�GHOO¶DQWHQQD�GHO�UDGDU�FKH�ULGXFH�XOWHULRUPHQWH�OD�SRWHQ]D�PHGLD�LUUDGLDWD�LQ�XQ�SXQWR�
,�UDGDU�XWLOL]]DWL�SHU�OD�PHWHRURORJLD�VRQR�LQ�JHQHUDOH�XWLOL]]DWL�D�IUHTXHQ]H�SL��EDVVH�HG�LQ�SDUWLFRODUH�QHOOD�EDQGD�3��9+)�GD�����D�����0+]���QHOOD�EDQGD�/��8+)�GD�����D������0+]��H�QHOOD�EDQGD�;��6+)�GD������D�������0+]��



���

���� 6RUJHQWL� DUWLILFLDOL� QRQ� LQWHQ]LRQDOL� GL� GLVWXUEL�HOHWWURPDJQHWLFL
4XDOXQTXH� FLUFXLWR� HOHWWULFR� SHUFRUVR� GD� FRUUHQWH� YDULDELOH� QHO� WHPSR� HPHWWH�GLVWXUEL� HOHWWURPDJQHWLFL�� 7UD� L� GLVWXUEL� DUWLILFLDOL� QRQ� LQWHQ]LRQDOL� ULHQWUDQR� OH�HPLVVLRQL�GRYXWH�D�
x VLVWHPL�HOHWWURPHFFDQLFL�
x DOLPHQWDWRUL�D�FRPPXWD]LRQH�
x EUXVFD�LQWHUUX]LRQH�GL�FRUUHQWL�VX�FDULFKL�LQGXWWLYL�
x FLUFXLWL�GL�FORFN��DOO¶DWWLYLWj�GHL�%86�H�GHOOH�VFKHGH�GLJLWDOL�
x VFDULFKH�QHL�JDV�
x OLQHH�GL�WUDVSRUWR�GHOO¶HQHUJLD�HOHWWULFD�
,Q�JHQHUH� O¶HQWLWj�GHO�GLVWXUER�DUWLILFLDOH�FUHVFH�FRQ�OD� UDSLGLWj�GHOOD�YDULD]LRQH�GHOOD�FRUUHQWH�R�GHOOD�WHQVLRQH�FKH�OR�KD�JHQHUDWR��/H�QRUPH�SUHYHGRQR�XQD�VHULH�GL�SURYH�VLD�SHU�YHULILFDUH�O¶HQWLWj�GHL�GLVWXUEL�DUWLILFLDOL�HPHVVL��VLD�SHU�WHVWDUH�OD�VXVFHWWLELOLWj�GHJOL�DSSDUDWL�H�GHL�VLVWHPL�DOOH�GLYHUVH�WLSRORJLH�GL�GLVWXUER��7UD�OH�VRUJHQWL� DUWLILFLDOL GL� GLVWXUEL� HOHWWURPDJQHWLFL�� ULHQWUDQR� DQFKH� OH� RQGH�HOHWWURPDJQHWLFKH�GL�IRUWH�LQWHQVLWj�FUHDWH�GDOOD�VHSDUD]LRQH�H�GDO�PRYLPHQWR�GL�FDULFKH�GXUDQWH�XQ¶HVSORVLRQH�QXFOHDUH��1(03��
x 6LVWHPL�HOHWWURPHFFDQLFL



���

0RWRUL�LQ�FRUUHQWH�FRQWLQXD,�PRWRUL� LQ�F�F��VRQR�PDFFKLQH�HOHWWULFKH�LPSLHJDWH�SHU�JHQHUDUH�PRYLPHQWR�GL�WLSR�URWDWRULR��'DO�SXQWR�GL�YLVWD�FRVWUXWWLYR��LO�PRWRUH�q�FRVWLWXLWR�GD�XQR�VWDWRUH�SDUWH�ILVVD�GHO�PRWRUH��FRQWHQHQWH�JOL�DYYROJLPHQWL�G¶HFFLWD]LRQH��GD�XQ�URWRUH�SDUWH� PRELOH�� FRQWHQHQWH� JOL DYYROJLPHQWL� G¶DUPDWXUD�� H� GD� XQ� FRPPXWDWRUH�FROOHWWRUH���FRVWLWXLWR�GD�ODPHOOH�PHWDOOLFKH�HOHWWULFDPHQWH�LVRODWH��FKH�FRQVHQWH�GL�WUDVIHULUH��FRQ�O¶DXVLOLR�GL�RSSRUWXQH�VSD]]ROH�GL�FDUERQH�VWULVFLDQWL�VX�HVVR��OD�FRUUHQWH�FRQWLQXD�D�RSSRUWXQL�DYYROJLPHQWL�GHO�URWRUH��
,O� SULQFLSLR� GL� IXQ]LRQDPHQWR� GL� WDOL� PDFFKLQH�� VL� EDVD� VXOO¶D]LRQH�HOHWWURGLQDPLFD�FKH�VL�VYLOXSSD�WUD�JOL�DYYROJLPHQWL�VWDWRULFL�H�URWRULFL��HQWUDPEH�SHUFRUVL� GD� FRUUHQWH� FRQWLQXD� SURYHQLHQWH� GD� XQD� VRUJHQWH� HVWHUQD�� RULJLQDQGR�XQD� FRSSLD PRWULFH�� $� RJQL� FRQQHVVLRQH� R� LQWHUUX]LRQH� WUD� OH� VSD]]ROH� H� LO�FROOHWWRUH��VL�JHQHUDQR�DUFKL�HOHWWULFL�GRYXWL�DO�IDWWR�FKH�OD�FRUUHQWH�FRQWLQXD��FKH�V¶LQWHQGH�WUDVIHULUH�DJOL�DYYROJLPHQWL�GHO�URWRUH��YLHQH�SHULRGLFDPHQWH�LQWHUURWWD��4XHVWR� IHQRPHQR� JHQHUD� VHJQDOL� FRQ� FRPSRQHQWL� VSHWWUDOL� D� IUHTXHQ]H� PROWR�HOHYDWH��SHU�FXL�VL�SRVVRQR�DYHUH�SUREOHPL�GL�HPLVVLRQL�UDGLDWH�QHOOD�EDQGD�SUHVD�LQ�FRQVLGHUD]LRQH�GDOOD�QRUPDWLYD�H�FKH�YD�GD�����0+]�D���*+]�
8Q¶DOWUD�VRUJHQWH�GL�UXPRUH��FRQ�FRPSRQHQWL�VSHWWUDOL�D�HOHYDWH�IUHTXHQ]H��FKH�q�SRWHQ]LDOH� FDXVD� GL� SUREOHPL� G¶HPLVVLRQL� UDGLDWH� HG� HPLVVLRQL� FRQGRWWH�� q�ORFDOL]]DWD� QHO� FLUFXLWR� GL� D]LRQDPHQWR GHO� PRWRUH� VWHVVR�� ,O� VXR� FRPSLWR� q�TXHOOR�GL�FRPDQGDUH�H�FRQWUROODUH�LO�VHQVR�GL�URWD]LRQH�H�OD�YHORFLWj�GHO�PRWRUH��/D� FRUUHQWH� FKH� YLHQH� IRUQLWD� DO� PRWRUH� GD� WDOH� FLUFXLWR�� SXU� GRYHQGR� HVVHUH�LGHDOPHQWH� FRVWDQWH�� VROLWDPHQWH� FRQWLHQH� LPSXOVL� FRQ� WHPSL� GL� VDOLWD� PROWR�EUHYL�GRYXWL�DOOH�FRQWLQXH�LQWHUUX]LRQL�FKH�OD�FRUUHQWH��FKH�SHUFRUUH�LO�FLUFXLWR�GL�D]LRQDPHQWR�H�JOL�DYYROJLPHQWL�VXO�URWRUH��VXELVFH�SHU�RSHUD�GHO�FROOHWWRUH��7DOL�LPSXOVL� UDJJLXQJRQR� LO� WHODLR� GHO� PRWRUH� H� OH� ORUR� FRPSRQHQWL� D� IUHTXHQ]H�HVWUHPDPHQWH�HOHYDWH��VRQR�LQ�JUDGR�GL�DFFRSSLDUVL� FRQ�DOWUH�SDUWL�GHO�VLVWHPD��JHQHUDQGR� FRVu� SUREOHPL� G¶HPLVVLRQL� UDGLDWH�� ,QROWUH�� O¶DUHD� GHO� FLUFXLWR�



���

FRVWLWXLWR�GDOOH�WHUPLQD]LRQL��L�ILOL�GL�FROOHJDPHQWR��H�GDO�FRQGXWWRUH�GL�ULWRUQR��LO�WHODLR�GHO�PRWRUH��WHQGH�DG�HVVHUH�SLXWWRVWR�JUDQGH�H�OD�WHQGHQ]D�GL�XQ�FLUFXLWR�DG�LUUDGLDUH� ULVXOWD� HVVHUH� GLUHWWDPHQWH� SURSRU]LRQDOH� DOO¶DUHD� GHO� FLUFXLWR� VWHVVR��,QIDWWL� PDJJLRUH� q� O¶DUHD� GHVFULWWD� GDOOD� FRUUHQWH� QHO� VXR� SHUFRUVR� FKLXVR��PDJJLRUL�VRQR�L�OLYHOOL�GHOOH�HPLVVLRQL�UDGLDWH�
0RWRUL�LQ�FRUUHQWH�DOWHUQDWD
/¶DVVHQ]D�GHOOH�VSD]]ROH�H�GHO�FRQVHJXHQWH�IHQRPHQR�GL�DUFR�HOHWWULFR��WLSLFR�GHL�PRWRUL�D�FROOHWWRUH��UHQGRQR�L�PRWRUL�LQ�FRUUHQWH�DOWHUQDWD�SRWHQ]LDOPHQWH�PHQR�FULWLFL� QHL� FRQIURQWL� GHOOD� JHQHUD]LRQH� GL� UXPRUH� HOHWWURPDJQHWLFR�� 7XWWDYLD��SRLFKp�LO�URWRUH�H�OR�VWDWRUH�GL�TXHVWR�WLSR�GL�PRWRUH��VRQR�FRVWLWXLWL�GD�LQGXWWRUL�WUD� ORUR� PROWR� UDYYLFLQDWL�� VL� JHQHUDQR�� WUD� TXHVWH� SDUWL�� FDSDFLWj� SDUDVVLWH�G¶HOHYDWR�YDORUH��4XLQGL��QHO�FDVR�LQ�FXL�LO�WHODLR�GHO�PRWRUH�VLD�FROOHJDWR�DG�DOWUH�SDUWL�PHFFDQLFKH�GHO�VLVWHPD�LQ�FXL�VL�WURYD�DG�RSHUDUH��HVLVWH�OD�SRVVLELOLWj�FKH�FRUUHQWL�GL�PRGR�FRPXQH�SUHVHQWL�VXOOD�UHWH�GL�DOLPHQWD]LRQH��UDJJLXQJDQR�WXWWH�OH�SDUWL�GHO�VLVWHPD�H�YLFHYHUVD��3HU�HVHPSLR��VH�VRQR�SUHVHQWL�GLVWXUEL�DG�HOHYDWD�IUHTXHQ]D�VXOOD�FRUUHQWH�VLQXVRLGDOH�LQ�LQJUHVVR��OR�VWDWRUH�q�DQFRUDWR�VXO�WHODLR���DOORUD� q� PROWR� SUREDELOH� FKH� WDOL� GLVWXUEL� VL� WUDVIHULVFDQR� DO� WHODLR� GRYH�O¶HIILFLHQ]D�GL�LUUDGLD]LRQH�q�VLFXUDPHQWH�VXSHULRUH�
,QWHUUXWWRUL�GL�WLSR�HOHWWURPHFFDQLFR
,� SUREOHPL� GL� FRPSDWLELOLWj� HOHWWURPDJQHWLFD� FKH� VL� SRVVRQR� SUHVHQWDUH� DOOD�FRPPXWD]LRQH� GL� XQ� LQWHUUXWWRUH�� VRQR� GLYHUVL� H� GLSHQGRQR� SHVDQWHPHQWH� GDO�FDULFR�GHO�FLUFXLWR�FKH�VXELVFH�OD�FRPPXWD]LRQH�
/D� FDXVD� SULQFLSDOH� G¶LQWHUIHUHQ]D� q� O¶DUFR� HOHWWULFR� FKH� VL� IRUPD� LQ�FRUULVSRQGHQ]D� GHL� VXL� FRQWDWWL�� OD� IRUPD� G¶RQGD� GHOO¶DUFR� SXz� FRQWHQHUH�FRPSRQHQWL�VSHWWUDOL�GL�JUDQGH�DPSLH]]D�D�IUHTXHQ]H�HVWUHPDPHQWH�HOHYDWH�



���

x 'LVSRVLWLYL�GLJLWDOL
,O�FUHVFHQWH�VXFFHVVR�GHL�FLUFXLWL�GLJLWDOL�q�GRYXWR�VLD�DOOH�ORUR�VHPSUH�PDJJLRUL�SRWHQ]LDOLWj� GL� HODERUD]LRQH� GHL� GDWL�� VLD� DOO¶LQWULQVHFD� LPPXQLWj� DL� GLVWXUEL��1RQRVWDQWH� WDOL�FDUDWWHULVWLFKH�� L�GLVSRVLWLYL�GLJLWDOL�VRQR�VRJJHWWL�D�SUREOHPL�GL�FRPSDWLELOLWj�HOHWWURPDJQHWLFD�
,Q� TXHVWD� FDWHJRULD� GL� FLUFXLWL�� L� GDWL� YHQJRQR� UDSSUHVHQWDWL�� WUDVPHVVL� HG�HODERUDWL� VRWWRIRUPD�GL� LPSXOVL� OH� FXL� WUDQVL]LRQL� �WHPSL� GL� VDOLWD� H� GL� GLVFHVD��VRQR� HVWUHPDPHQWH� EUHYL� �GHOO¶RUGLQH� GL� ����� QV��� $� WUDQVL]LRQL� FRVu� UDSLGH�FRUULVSRQGRQR� FRPSRQHQWL� VSHWWUDOL� D� IUHTXHQ]H� PROWR� HOHYDWH� FKH�FRQWULEXLVFRQR�DOOH�HPLVVLRQL�UDGLDWH�H�FRQGRWWH�GHO�GLVSRVLWLYR��
,O� FRQWHQXWR� LQ� IUHTXHQ]D�� R� VSHWWUR�� GHL� VHJQDOL� SUHVHQWL� LQ� XQ� VLVWHPD�HOHWWURQLFR�� q� IRUVH� O¶DVSHWWR� SL�� LPSRUWDQWH� GHOOD� FDSDFLWj� GHO� VLVWHPD� QRQ�VROWDQWR�GL�VRGGLVIDUH�OH�QRUPH��PD�DQFKH�GL�HVVHUH�FRPSDWLELOH�FRQ�DOWUL�VLVWHPL�HOHWWURQLFL�� ,� VHJQDOL� SL�� LPSRUWDQWL� FKH� FRQWULEXLVFRQR� GLUHWWDPHQWH� DOOH�HPLVVLRQL� UDGLDWH� H� FRQGRWWH� GHL� VLVWHPL� HOHWWURQLFL� GLJLWDOL� VRQR� VHJQDOL�SHULRGLFL�� 4XHVWL� WLSL� GL� IRUPH� G¶RQGD� VRQR� UDSSUHVHQWDWLYL� GHL� VHJQDOL� GL�WHPSRUL]]D]LRQH��SHU�HVHPSLR�LO�FORFN�GL�XQ�FRPSXWHU��H�GHOOH�VHTXHQ]H�GL�GDWL�QHFHVVDUL�SHU�LO�FRUUHWWR�IXQ]LRQDPHQWR�GHO�VLVWHPD�
x &RQGXWWRUL
6L�GLPHQWLFD� VSHVVR�GL� FRQVLGHUDUH� L� FRQGXWWRUL� GL�XQ� VLVWHPD� �FDYL� H�SLVWH�GHL�FLUFXLWL�VWDPSDWL��FRPH�FRPSRQHQWL�GHO�VLVWHPD�VWHVVR��(VVL�SRVVRQR�WUDVSRUWDUH�VHJQDOL�GL�SRWHQ]D�H�LQIRUPDWLYL�
/¶HUURUH�IUHTXHQWH�FKH�VL�FRPPHWWH�q�VXSSRUUH�FKH�L�FDYL�WUDVSRUWLQR�VROR�VHJQDOL�LQWHQ]LRQDOL�� ,O� FRPSRUWDPHQWR� GL� TXHVWL� HOHPHQWL�� QHOO¶LQWHUYDOOR� GL� IUHTXHQ]H�UHJRODPHQWDWR� GDOOH� QRUPH�� q� WXWW¶DOWUR� FKH� LGHDOH�� VLD� SHU� TXDQWR� ULJXDUGD� OH�



���

HPLVVLRQL� UDGLDWH� ����0+]� � ���*+]�� VLD� SHU� TXHOOH� FRQGRWWH� ����� N+]� � ���0+]���2FFRUUH�ULFRUGDUH�FKH�O¶HPLVVLRQH�GHL�FDYL�DXPHQWD�FRQ� OD�OXQJKH]]D�H��SHU� LO� WHRUHPD� GL� UHFLSURFLWj�� OD� ORUR� VXVFHWWLYLWj� DXPHQWD� DQFK¶HVVD� FRQ� OD�OXQJKH]]D�
x $OLPHQWDWRUL�D�FRPPXWD]LRQH
/D� SULQFLSDOH� VRUJHQWH� GL� HPLVVLRQL� FRQGRWWH� q� UDSSUHVHQWDWD� LQ� JHQHUH�GDOO¶DOLPHQWDWRUH�GL�XQ¶DSSDUHFFKLDWXUD�HOHWWURQLFD��/D� IXQ]LRQH�SULPDULD�GL�XQ�DOLPHQWDWRUH� FRQVLVWH� QHO� FRQYHUWLUH� OD� WHQVLRQH� DOWHUQDWD� GL� ���� 9� �� ��� +]��GLVWULEXLWD� GDOOD� UHWH� GL� DOLPHQWD]LRQH� FRPPHUFLDOH�� QHL� OLYHOOL� GL� WHQVLRQH�FRQWLQXD� ULFKLHVWD�GDL�YDUL�FRPSRQHQWL�GL�XQD�DSSDUHFFKLDWXUD�H�QHO�PDQWHQHUOL�FRVWDQWL�DO�YDULDUH�GHOOH�FRQGL]LRQL�GL�FDULFR��$OFXQL�DOLPHQWDWRUL��FRPH�TXHOOL�D�FRPPXWD]LRQH��6ZLWFKHG�0RGH�3RZHU�6XSSO\��EDVDQR�LO�ORUR�IXQ]LRQDPHQWR�VX�LPSXOVL� FRQ� IURQWL� GL� VDOLWD� H� GL� GLVFHVD� UDSLGL�� SHU� FRQWHQHUH� OH� SHUGLWH� GL�SRWHQ]D�� 7DOL� LPSXOVL� KDQQR� XQ� FRQWHQXWR� VSHWWUDOH� VLJQLILFDWLYR� DOOH� DOWH�IUHTXHQ]H�H�UDSSUHVHQWDQR�OD�SULQFLSDOH�IRQWH�GL�GLVWXUER��HPLVVLRQH�FRQGRWWD�H�LUUDGLDWD�� GL� XQ� DOLPHQWDWRUH� D� FRPPXWD]LRQH�� 8Q� DOWUR� LQFRQYHQLHQWH� GHJOL�DOLPHQWDWRUL� D� FRPPXWD]LRQH� ULJXDUGD� OH� DUPRQLFKH� GHO� VHJQDOH� GL�FRPPXWD]LRQH� FKH�� XVFHQGR� GLUHWWDPHQWH� GDO� FRUGRQH� GL� DOLPHQWD]LRQH��³LQTXLQDQR´�OD�UHWH�GL�GLVWULEX]LRQH�GHOO¶HQHUJLD�
x /LQHH�GL�WUDVSRUWR�GHOO¶HQHUJLD�HOHWWULFD
,Q�,WDOLD�LO�WUDVSRUWR�GHOO¶HQHUJLD�HOHWWULFD�DYYLHQH�D�WHQVLRQH�DOWHUQDWD�H�PHGLDQWH�OLQHH� DHUHH�� O¶HQHUJLD� YLHQH� WUDVSRUWDWD�� DOOD� IUHTXHQ]D� QRPLQDOH� GL� ��� +]��DWWUDYHUVR� WHUQH� GL� FRQGXWWRUL� QXGL� LQ� DOOXPLQLR�DFFLDLR�� VRVWHQXWL� GD� WUDOLFFL�PHWDOOLFL�



���

/H� GLVWULEX]LRQL� GHO� FDPSR� HOHWWULFR� H� GHO� FDPSR� PDJQHWLFR� QHOOR� VSD]LR�FLUFRVWDQWH� OD� OLQHD� HOHWWULFD� QRQ� VRQR� FRUUHODWH� WUD� ORUR�� HVVHQGR� D� EDVVH�IUHTXHQ]H��H�DVVXPRQR�YDORUL�GLYHUVL�LQ�IXQ]LRQH�GHOOH�FDUDWWHULVWLFKH�GHOOD�OLQHD��/¶LQWHQVLWj� GHO� FDPSR�HOHWWULFR� GLSHQGH� SULQFLSDOPHQWH� GDOOD� WHQVLRQH� SUHVHQWH�QHO� FRQGXWWRUH� HOHWWULFR� FKH� OR� JHQHUD�� DXPHQWD� DOO¶DXPHQWDUH� GHOOD� WHQVLRQH�QRPLQDOH�GHOOD�OLQHD�H�VL�PDQWLHQH�VRVWDQ]LDOPHQWH�FRVWDQWH�QHO�WHPSR��,O�YDORUH�GHO� FDPSR� HOHWWULFR� LQ� XQ� SXQWR� DGLDFHQWH� DOOD� OLQHD�� GLSHQGH� SULQFLSDOPHQWH�GDOOD�GLVWDQ]D� LQ� FXL�HVVR�VL� WURYD�� O¶LQWHQVLWj�GLPLQXLVFH�FRQ� OHJJH�TXDGUDWLFD��FLRq��UDGGRSSLDQGR�OD�GLVWDQ]D��LO�YDORUH�GHO�FDPSR�HOHWWULFR�VL�ULGXFH�GL���YROWH�
/¶LQWHQVLWj�GHO�FDPSR�PDJQHWLFR�� LQYHFH��GLSHQGH�SULQFLSDOPHQWH�GDOO¶LQWHQVLWj�GHOOD�FRUUHQWH�FKH�SHUFRUUH�LO�FRQGXWWRUH��3HUWDQWR��GXUDQWH�OD�JLRUQDWD��LO�FDPSR�PDJQHWLFR� YDULD� FRQVLGHUHYROPHQWH� LQ� UHOD]LRQH� DOOD� SDUWLFRODUH� ULFKLHVWD�G¶HQHUJLD�HOHWWULFD�QHOOD�]RQD�VHUYLWD�GDOO¶HOHWWURGRWWR�� ,Q�JHQHUDOH�� LO�YDORUH�GHO�FDPSR� PDJQHWLFR� UDJJLXQJH� LO� PLQLPR� GXUDQWH� OH� RUH� QRWWXUQH�� TXDQGR� OD�ULFKLHVWD�G¶HQHUJLD�UDJJLXQJH�L�YDORUL�SL��EDVVL�
,O�FDPSR�HOHWWULFR�VRVWHQXWR�GDOOH�OLQHH�HOHWWULFKH�q�IRUWHPHQWH�LQIOXHQ]DWR�GDJOL�RVWDFROL�HG�LQ�SDUWLFRODUH�GDOOH�PDVVH�PHWDOOLFKH�SUHVHQWL�QHOOD�]RQD�G¶LQIOXHQ]D��Ê� VXIILFLHQWH� XQD� ILQHVWUD� FKLXVD� R� XQD� SDUHWH� LQ�PXUDWXUD� SHU� DWWHQXDUH� GL� XQ�RUGLQH� GL� JUDQGH]]D� LO� FDPSR� HOHWWULFR�� /¶DWWHQXD]LRQH� q� DQFRUD� PDJJLRUH�TXDQGR� V¶LQWHUSRQH�XQD� ODPLQD�PHWDOOLFD�R�XQD� UHWH�PHWDOOLFD�� FRQ�GLPHQVLRQH�GHOOD� PDJOLD�� LQIHULRUH� DOOD� OXQJKH]]D� G¶RQGD� GHOOH� RQGH� HOHWWURPDJQHWLFKH�JHQHUDWH�GDOO¶HOHWWURGRWWR�
/D� IRUPD�H� O¶LQWHQVLWj�GHO�FDPSR�PDJQHWLFR�QHOOD�]RQD�DGLDFHQWH� O¶HOHWWURGRWWR�VRQR� DQFK¶HVVH� LQIOXHQ]DWH� GDJOL� RVWDFROL� H� GDOOH� PDVVH� LQWHUSRVWH�� WXWWDYLD��O¶HIIHWWR� VFKHUPDQWH� GL� TXHVWL� RVWDFROL� QHL� FRQIURQWL� GHO� FDPSR� PDJQHWLFR�� q�QRWHYROPHQWH� LQIHULRUH�� 6ROR� JOL� RVWDFROL� FRQ� HOHYDWD�PDVVD� HG� LQ� SDUWLFRODUH� L�PDWHULDOL�PDJQHWL]]DELOL� �IHUUR�� SRVVRQR�� VH� RSSRUWXQDPHQWH� VDJRPDWL�� ULGXUUH�O¶LQWHQVLWj�GHO�FDPSR�PDJQHWLFR�



���

/D� FRHVLVWHQ]D� GL� UHWL� GL� WUDVSRUWR� GHOO¶HQHUJLD� H� UHWL� GL� WHOHFRPXQLFD]LRQH��WLSLFDPHQWH� SDUDOOHOH� DOOH� SULPH�� Gj� RULJLQH� D� SUREOHPL� GL� FRPSDWLELOLWj�HOHWWURPDJQHWLFD�GL�YDULR�JHQHUH��'DO�SXQWR�GL YLVWD�ILVLFR��O¶RULJLQH�GHL�SUREOHPL�(0&�� ULVLHGH� QHOO¶DFFRSSLDPHQWR� LQGXWWLYR�� FDSDFLWLYR H� UHVLVWLYR�� FKH� VL�UHDOL]]D�WUD�L�GXH�WLSL�GL�UHWL�



���

���� 0HFFDQLVPL� G¶HPLVVLRQH�� VXVFHWWLELOLWj� HG� DFFRSSLDPHQWR�HOHWWURPDJQHWLFR
x ,QWHUIHUHQ]H�LUUDGLDWH�QHO�FDVR GL�XQ�DQHOOR

,O�FDPSR�(�q�SURSRU]LRQDOH�DOO¶DUHD�GHOO¶DQHOOR�q�SURSRU]LRQDOH�DOOD�FRUUHQWH�,�H�DO�TXDGUDWRGHOOD�IUHTXHQ]D��H�GHFUHVFH�FRQ�OD�GLVWDQ]D�U�
)LJXUD�������&LUFXLWR�SHUFRUVR�GD�FRUUHQWH�

4XDOXQTXH�FLUFXLWR�SHUFRUVR�GD�XQD�FRUUHQWH�YDULDELOH�QHO�WHPSR�LUUDGLD�VHJQDOL�HOHWWURPDJQHWLFL�� 4XDQWR� YLHQH� DIIHUPDWR� H� PRVWUDWR� QHOOD� )LJXUD� ��� YDOH� LQ�FRQGL]LRQL�GL�FDPSR�ORQWDQR��FLRq�SHU�XQ�PLVXUDWRUH�SRVWR�DG�XQD�GLVWDQ]D�GDO�FLUFXLWR�LUUDGLDQWH�VXIILFLHQWHPHQWH�JUDQGH�ULVSHWWR�DOOD�OXQJKH]]D�G¶RQGD�HG�DOOH�GLPHQVLRQL� OLQHDUL� GHO� FLUFXLWR�� ,Q� FDVR� FRQWUDULR�� LO� FDPSR� LUUDGLDWR� GLSHQGH�DQFKH� GDOO¶LPSHGHQ]D� GHO� FLUFXLWR� LUUDGLDQWH�� HG� q� YDOXWDELOH� FRQ� UHOD]LRQL� SL��FRPSOHVVH�� 3HU� YDOXWDUH� LO� FDPSR� LUUDGLDWR� RFFRUUH� LQ� RJQL� FDVR� FRQRVFHUH� OR�VSHWWUR�GL�IUHTXHQ]D�GHO�VHJQDOH�FKH�q�SUHVHQWH�QHO�FLUFXLWR��H�O¶LUUDGLD]LRQH�VDUj�WDQWR�SL��HIILFDFH�TXDQWR�SL��OR�VSHWWUR�FRQWHUUj�IUHTXHQ]H�HOHYDWH�

K
L



���

x 'LSROR�HOHWWULFR

)LJXUD�������'LSROR�HOHWWULFR�
8Q�DOWUR�PHFFDQLVPR�GL�HPLVVLRQH�q�GL�VHJXLWR�ULDVVXQWR��
6H� GXH� FRQGXWWRUL� �R� XQ� FRQGXWWRUH� ULVSHWWR� DG� XQ¶DPSLD� VXSHUILFLH�PHWDOOLFD��VRQR�PDQWHQXWL�DG�XQD�GLIIHUHQ]D�GL�SRWHQ]LDOH�FKH�YDULD�QHO�WHPSR��QHOOR�VSD]LR�FLUFRVWDQWH� VL� FUHD� XQ� FDPSR�HOHWWULFR� FKH� YDULD� DQFK¶HVVR� QHO� WHPSR�� H� FKH� VL�SURSDJD� FRPH� LUUDGLD]LRQH� HOHWWURPDJQHWLFD�� 4XHVWR� HIIHWWR� q� SDUWLFRODUPHQWH�VHQWLWR� TXDQGR� QRQ� VL� ULHVFH� D� PDQWHQHUH� HTXLSRWHQ]LDOL� WXWWL� L� FRQGXWWRUL�FRQVLGHUDWL�D���9��6H��LQIDWWL��LO�SLDQR�GL���9�GL�XQD�VFKHGD�QRQ�q�HTXLSRWHQ]LDOH�FRQ� TXHOOR� GL� XQ¶DOWUD� VFKHGD�� R FRQ� LO� FRQWHQLWRUH� PHWDOOLFR� GHOO¶DSSDUDWR�� VL�FUHDQR� GHL� GLSROL� HOHWWULFL� FKH�� SXUWURSSR�� VRQR�PROWR� HIILFDFL� QHOO¶LUUDGLDUH� OR�VSD]LR�FLUFRVWDQWH��4XHVWR�WLSR�G¶HPLVVLRQH��PROWR�IUHTXHQWH�QHOOH�UHDOL]]D]LRQL�SUDWLFKH��q�XQR�GHL�PHFFDQLVPL�GL�³HPLVVLRQH�GL�PRGR�FRPXQH´��7XWWL�L�FLUFXLWL�H�L� GLSROL� SRVVRQR�� GXDOPHQWH�� IXQ]LRQDUH� DQFKH� FRQ� DOWUHWWDQWD� HIILFDFLD� GD�DQWHQQH�ULFHYHQWL�H�TXLQGL�HVVHUH�FDXVD�GL�VXVFHWWLELOLWj�DL�GLVWXUEL�LUUDGLDWL�

�+ +
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x 3UREOHPL�GL�³*URXQGLQJ´

)LJXUD�������*URXQGLQJ�
3XUWURSSR��QHOOD�SUDWLFD�FRPXQH��VL�q�VROLWL�FKLDPDUH�FRQ�LO�QRPH�GL�³PDVVD´�R�GL�³WHUUD´� LQGLIIHUHQWHPHQWH� PROWH� VWUXWWXUH� FKH� LQYHFH� KDQQR� VLJQLILFDWR� EHQ�GLYHUVR�O¶XQD�GDOO¶DOWUD�H�FKH�q�EHQH�QRQ�VLDQR�FRQIXVH�
5LIHULPHQWR�GL� WHQVLRQH�D���9�� L� FLUFXLWL�� SHU VFDPELDUVL� LQIRUPD]LRQL��GHYRQR�PLVXUDUH� OH� WHQVLRQL� ULVSHWWR�DG�XQ� ULIHULPHQWR� FRPXQH�FKH� VL�GHILQLVFH�D���9��4XHVWR�ULIHULPHQWR�q�FRVWLWXLWR�GD�XQD�UHWH�GL�FRQGXWWRUL�FKH�VL�GLIIRQGH�LQ�WXWWR�O¶DSSDUDWR�� H� FKH� GRYUHEEH� HVVHUH� HTXLSRWHQ]LDOH�� 3XUWURSSR�� OH� FDGXWH� GL�SRWHQ]LDOH�GRYXWH�DOO¶LPSHGHQ]D�GHL�FRQGXWWRUL��H�DOOH�FRUUHQWL�FKH�OL�SHUFRUURQR��UHQGRQR�QRQ�HTXLSRWHQ]LDOH�LO�ULIHULPHQWR�
0DVVH� WXWWL�JOL�RJJHWWL�PHWDOOLFL�SUHVHQWL��FRQWHQLWRUL��GLVVLSDWRUL�GL�FDORUH��FKH�QRQ�KDQQR�IXQ]LRQH�HOHWWULFD�PD�FKH�SRVVRQR�SUHVHQWDUH�DFFRSSLDPHQWL�SDUDVVLWL�FRQ�L�FLUFXLWL�GHOO¶DSSDUDWR�VRQR�GHILQLWH�PDVVH�
7HUUD� 7XWWH�OH�PDVVH�DFFHVVLELOL�GD�XQ�XWHQWH��SHU�UDJLRQL�GL�VLFXUH]]D��GHYRQR�HVVHUH�ULIHULWH�DOOD�WHUUD�GHOO¶HGLILFLR�R�GHOO¶LPSLDQWR�

7HUUD

0DVVH��9



���

,Q� RJQL� DSSDUDWR�� SRL�� QRQ� HVLVWH� LQ� JHQHUH� XQ� VROR� ULIHULPHQWR� D� ��9��PD� SL��DOLPHQWD]LRQL�H�TXLQGL�GLYHUVL�VLVWHPL�GL�ULIHULPHQWR��,�VLVWHPL�GL�ULIHULPHQWR�D���9��H�OD�ORUR�LQWHUFRQQHVVLRQH��GHYRQR�HVVHUH�UHDOL]]DWL�LQ�PRGR�GD�HVVHUH�TXDQWR�SL�� HTXLSRWHQ]LDOL� SRVVLELOH�� SHU HYLWDUH� GD� XQ� ODWR� HUURUL� QHOOD� WUDVPLVVLRQH�GL�VHJQDOL� H� GLDIRQLH�� GDOO¶DOWUR� LUUDGLD]LRQL� GL� PRGR� FRPXQH�� ,QROWUH�� RFFRUUH�FKLHGHUVL�GL�FDVR�LQ�FDVR�VH�FRQYLHQH�FKH�OH�PDVVH�VLDQR�FRQQHVVH�DOOR���9��H�QHO�FDVR�LQ�TXDOL�SXQWL���H�VH�LO�FROOHJDPHQWR�GHEED HVVHUH�LQ�FRQWLQXD�R�WUDPLWH�XQ�FRQGHQVDWRUH��/D�SUHVHQ]D�VLPEROLFD�GHOO¶LQWHUUXWWRUH�LQ�)LJXUD����YXROH�SURSULR�LQGLFDUH� TXHVWR� GLOHPPD�� ,Q� RJQL� FDVR�� DQFKH� VH� VL� ODVFLDQR� PDVVH� IORWWDQWL��RFFRUUH� ULFRUGDUH� FKH�� GDWD� O¶HVWHQVLRQH� GHOOH� VXSHUILFL� LQWHUHVVDWH�� YL� VDUj� XQD�FDSDFLWj�SDUDVVLWD�QRQ�WUDVFXUDELOH�DOOH�DOWH�IUHTXHQ]H�WUD�PDVVH�H���9�
/D�VFHOWD�GHOOD�PLJOLRU�UHDOL]]D]LRQH�GHO�³JURXQGLQJ´�q�IRQGDPHQWDOH�SHU�TXDQWR�ULJXDUGD�LO�FRPSRUWDPHQWR�GL�VLVWHPL�HG�DSSDUDWL�DOO¶(0&�
x 9LH�G¶DFFRSSLDPHQWR�WUD�DSSDUDWR�H�DPELHQWH�(0

)LJXUD�������'LVWXUEL�FRQGRWWL�VXOOD�UHWH�
7HUUD

'LVWXUEL�FRQGRWWL�VXOOD�UHWH

��9 ��9
5HWH



���

6L�SUHQGRQR�RUD�LQ�HVDPH�L�SULQFLSDOL�PHFFDQLVPL�GL�DFFRSSLDPHQWR�WUD�DPELHQWH�H�VLVWHPD��LSRWL]]DQGR�GL�DYHUH�GXH�DSSDUDWL���R�GXH�SDUWL�GHOOR�VWHVVR�DSSDUDWR��FKH� GHYRQR� VFDPELDUVL� LQIRUPD]LRQL�� 1HOOD� )LJXUD� ������ VRQR� HYLGHQ]LDWL� LQ�PRGR� VFKHPDWLFR�� LO� ULIHULPHQWR� GL� WHQVLRQH�� OH� PDVVH� H� OD� WHUUD�� QRQFKp� OH�FRQQHVVLRQL��
*OL� DSSDUDWL� H� L� VLVWHPL�� VH� QRQ� DOLPHQWDWL� GD� EDWWHULD� LQWHUQD�� ULFHYRQR�O¶DOLPHQWD]LRQH�GD�XQD�IRQWH�HVWHUQD�GL�SRWHQ]D�FKH�VHUYH�DQFKH�DJOL�XWLOL]]DWRUL��'D�XQ�ODWR��GXUDQWH�LO�VXR�IXQ]LRQDPHQWR��O¶DSSDUDWR�QRQ�GHYH�HPHWWHUH�VX�TXHVWL�FRQGXWWRUL�VHJQDOL�QRQ�YROXWL�GL�HQWLWj�VXSHULRUH�D�TXDQWR�DPPHVVR�GDOOH�QRUPH��GDOO¶DOWUR��SXU� LQ�SUHVHQ]D�GL�GLVWXUEL�FRQGRWWL�VXL FDYL�GL�DOLPHQWD]LRQH��GRYXWL�DOO¶DWWLYLWj�GHJOL�DOWUL�XWLOL]]DWRUL�R�GD�IHQRPHQL�QDWXUDOL��SHU�HVHPSLR��IXOPLQL��R�GDO� QRQ� SHUIHWWR� IXQ]LRQDPHQWR� GHOO¶DOLPHQWDWRUH� GHOO¶DSSDUDWR�� GHYH� SRWHU�IXQ]LRQDUH�FRUUHWWDPHQWH�

)LJXUD�������'LVWXUEL�FRQGRWWL�VXOOD�WHUUD�
6XOO¶LPSLDQWR�GL�WHUUD�FLUFRODQR�FRUUHQWL�GRYXWH�DOOH�HPLVVLRQL�GL�PRGR�FRPXQH�GL� WXWWL� JOL� DSSDUDWL� FRQQHVVL� DOOR� VWHVVR� LPSLDQWR�� 3RLFKp� O¶LPSHGHQ]D� GHL�

'LVWXUEL�FRQGRWWL�VXOOD�WHUUD
5HWH

7HUUD

��9 ��9
,



���

FRQGXWWRUL�GL�WHUUD�QRQ�q�QXOOD��PD�q�VLJQLILFDWLYD�VRSUDWWXWWR�DOOH�DOWH�IUHTXHQ]H��XQ�WUDWWR�GL�FRQGXWWRUH�SUHVHQWD�XQ¶LQGXWWDQ]D�VWLPDELOH�LQ�FLUFD����Q+�SHU�RJQL�FP�GL� OXQJKH]]D��� OH�FRUUHQWL�FKH�YL� WUDQVLWDQR��SURYRFDQR�FDGXWH�GL�SRWHQ]LDOH�FKH� VL�SUHVHQWDQR�FRPH� WHQVLRQL� GL�GLVWXUER� WUD� L� ULIHULPHQWL� GL� WHQVLRQH�D���9�GHJOL� DSSDUDWL� FKH� GHYRQR� VFDPELDUVL� VHJQDOL�� FRQ� SRVVLELOL� HUURUL� R� GLDIRQLH��4XHVWR�HIIHWWR�q�PDJJLRUPHQWH�VHQWLWR�VH�OH�PDVVH�VRQR�FRQQHVVH�DL�ULIHULPHQWL�GL�WHQVLRQH�D�WHQVLRQH�QXOOD��,�VHJQDOL�FRQGRWWL�VXOOD�WHUUD�VRQR�GHWWL�³VHJQDOL�GL�PRGR�FRPXQH´�

)LJXUD ������'LVWXUEL�FRQGRWWL�VXOOH�LQWHUFRQQHVVLRQL�
6XOOH� OLQHH� GL� LQWHUFRQQHVVLRQH� YLDJJLDQR� L� VHJQDOL� FKH� JOL� DSSDUDWL� GHYRQR�VFDPELDUVL�� VLD� VRWWR� IRUPD� GL� LQIRUPD]LRQH� VLD� GL� UHJROD]LRQH� GL� SRWHQ]D��3XUWURSSR�� SHUz�� SRVVRQR� HVVHUH� SUHVHQWL� DQFKH� VHJQDOL� QRQ� YROXWL�� H� TXLQGL�GLVWXUEL��GRYXWL�D�

'LVWXUEL�FRQGRWWL�VXOOH�LQWHUFRQQHVVLRQL
5HWH

7HUUD

��9 ��9



���

x DFFRSSLDPHQWL� SDUDVVLWL� FKH� DYYHQJRQR� DOO¶LQWHUQR� GHJOL� DSSDUDWL� VWHVVL�� FRQ�FLUFXLWL� PROWR� HPLWWHQWL� �HV�� FORFN�� FLUFXLWL� 3:0�� DOLPHQWDWRUL� D�FRPPXWD]LRQH��HFF��
x DFFRSSLDPHQWL� SDUDVVLWL� GL� WLSR� LQGXWWLYR� R� FDSDFLWLYR� FRQ� OH� OLQHH� GL�FRQQHVVLRQH��GL�DOWUL� VLVWHPL�R�DSSDUDWL�� FKH�YLDJJLDQR�QHOOH�YLFLQDQ]H�H�FKH�VRQR�VHGL�GL�FRUUHQWL�R�GL�WHQVLRQL�IRUWHPHQWH�YDULDELOL�QHO�WHPSR��
,QWURGXFHQGR� ILOWUL� SDVVDEDVVR� DOO¶LQJUHVVR� GL� RJQL� DSSDUDWR� FKH� OLPLWDQR� OD�EDQGD� SDVVDQWH� D� TXHOOD� VWUHWWDPHQWH� QHFHVVDULD� SHU� LO� VHJQDOH� XWLOH�� VL� ULGXFH�IRUWHPHQWH� O¶HQWLWj� GL� WXWWL� L� GLVWXUEL� FKH� KDQQR� FRPSRQHQWL� LQ� IUHTXHQ]D� DO� GL�IXRUL�GHOOD�EDQGD�SDVVDQWH�GHO�ILOWUR�

)LJXUD�������'LVWXUEL�LUUDGLDWL�GL�PRGR�GLIIHUHQ]LDOH�
,�GLVWXUEL�HOHWWURPDJQHWLFL�SUHVHQWL�QHOOR�VSD]LR�FLUFRVWDQWH�SRVVRQR�DFFRSSLDUVL�FRQ�OH�OLQHH�GL�LQWHUFRQQHVVLRQH��FKH�IXQ]LRQDQR�GD�DQWHQQH��H�WUDGXFRQR�TXHVWL�VHJQDOL�LQ�HTXLYDOHQWL�WHQVLRQL�FKH��SUHVHQWDQGRVL�FRPH�PRGR�GLIIHUHQ]LDOH��VRQR�GHO� WXWWR� LQGLVWLQJXLELOL� GDL� VHJQDOL� XWLOL� H� TXLQGL� SRVVRQR� DOWHUDUH� LO�IXQ]LRQDPHQWR�GHJOL�DSSDUDWL�

'LVWXUEL�LUUDGLDWL�GL�PRGR�GLIIHUHQ]LDOH
5HWH

7HUUD
��9 ��9

&DPSR�(0



���

,QROWUH��OD�SUHVHQ]D�GL�VHJQDOL��VLD�YROXWL��VLD�QRQ�YROXWL��VRWWRIRUPD�GL�WHQVLRQL�H�FRUUHQWL�YDULDELOL� VXOOH� OLQHH�GL� LQWHUFRQQHVVLRQH��FRPSRUWD�XQ�VHJQDOH� LUUDGLDWR�FKH� FRVWLWXLVFH� O¶HPLVVLRQH� LUUDGLDWD� GL� PRGR� GLIIHUHQ]LDOH�� ,Q� SULPD�DSSURVVLPD]LRQH��H�SHU�VHJQDOL�D�IUHTXHQ]D�QRQ�WURSSR�HOHYDWD��O¶DFFRSSLDPHQWR�FUHVFH�FRQ�OD�IUHTXHQ]D�H�FRQ�O¶DUHD�GHOOD�VSLUD��q�SRVVLELOH�ULGXUUH�GUDVWLFDPHQWH�TXHVWR�WLSR�GL�DFFRSSLDPHQWR��UDOOHQWDQGR�L�IURQWL�GL�FRPPXWD]LRQH�H�VRSUDWXWWR�LQWUHFFLDQGR�WUD�ORUR�L�ILOL�GL�FRQQHVVLRQH�

)LJXUD�������'LVWXUEL�LUUDGLDWL�GL�PRGR�FRPXQH�
(VLVWH��SHUz��XQ�DOWUR�DQHOOR�� LQ�JHQHUH�G¶DUHD�PROWR�SL��JUDQGH�GHL�SUHFHGHQWL��FRVWLWXLWR� GDOOD OLQHD� GL� FRQQHVVLRQH� GHO� ULIHULPHQWR� GL� WHQVLRQH� D� ��9� H� GDOOH�PDVVH�H�GDOOD�WHUUD��8Q�FDPSR�HOHWWURPDJQHWLFR�GL�GLVWXUER�SXz�FRQFDWHQDUVL�FRQ�WDOH�FLUFXLWR��LQGXFHQGR�XQ�VHJQDOH�HOHWWULFR�FKH�VL�ULWURYHUj�FRPH�PRGR�FRPXQH�WUD� L� GXH� ULIHULPHQWL� GL� WHQVLRQH� GHJOL� DSSDUDWL� FKH� GHYRQR� VFDPELDUVL�LQIRUPD]LRQL��

'LVWXUEL�LUUDGLDWL�GL�PRGR�FRPXQH
5HWH

��9 ��9
&DPSR�(0

7HUUD



���

'XDOPHQWH�� LQ� SUHVHQ]D� GL� XQD� FRUUHQWH� GL� PRGR� FRPXQH� FKH� FLUFROL�VXOO¶LPSLDQWR�GL�WHUUD��O¶DQHOOR�GL�FXL�VRSUD�SXz�GLYHQLUH�XQ¶DQWHQQD�WUDVPLWWHQWH�FKH�HPHWWH�VHJQDOL�LUUDGLDWL��
4XHVWR� WLSR� GL� DFFRSSLDPHQWR�� D� FDXVD� GHOOD� QRWHYROH� DUHD� GHOO¶DQHOOR�� q� LQ�JHQHUH�PROWR� HIILFDFH�� VRSUDWWXWWR� DOOH� IUHTXHQ]H�PHQR� HOHYDWH�� HG� q� XQD� GHOOH�FDXVH�SL��LPSRUWDQWL�VLD�GL�HPLVVLRQL�FKH�GL�VXVFHWWLELOLWj�
,Q�FRQFOXVLRQH��SHU�TXDQWR�ULJXDUGD�OH�HPLVVLRQL��L�ULVFKL�PDJJLRUL�VL�KDQQR�SHU�JOL�DSSDUDWL�FKH�SUHVHQWDQR�WHQVLRQL�H�FRUUHQWL�FRQ�HOHYDWH�YHORFLWj�GL�YDULD]LRQH�QHO� WHPSR�� ,� ULVFKL� FUHVFRQR�FRQ� LO� FUHVFHUH�GHOO¶DUHD�GHL� FLUFXLWL� LQWHUHVVDWL�GD�TXHVWL�VHJQDOL��,Q�VHGH�GL�SURJHWWR�q�QHFHVVDULR�UDOOHQWDUH��SHU�TXDQWR FRQVHQWLWR��L� IURQWL� G¶RQGD�� H� UHQGHUH� PLQLPD� O¶DUHD� GHL� FLUFXLWL� SL�� VXVFHWWLELOL� H� SL��HPLWWHQWL�� DGRWWDQGR� OD� WHFQRORJLD� SL�� RSSRUWXQD� SHU� OD� UHDOL]]D]LRQH� GHOOH�VFKHGH�H�GHOOH�LQWHUFRQQHVVLRQL�
3HU� TXDQWR� ULJXDUGD� O¶LPPXQLWj�� L� FLUFXLWL� DQDORJLFL� VRQR LQ� JHQHUH� L� SL��VXVFHWWLELOL�
/D�VFHOWD�GHOOD�ILORVRILD�GL�JURXQGLQJ q�IRQGDPHQWDOH�
7HFQLFKH�GL�ILOWUDJJLR �SDVVDEDVVR��FRQVHQWRQR�GL�ULGXUUH�L�GLVWXUEL�FRQGRWWL�FKH�KDQQR�IUHTXHQ]D�DO�GL�IXRUL�GHOOD�EDQGD�SDVVDQWH�GHO�ILOWUR�
6ROR�TXDQGR�L�SURYYHGLPHQWL GL�WLSR�SURJHWWXDOH�VL�ULYHODQR�LQVXIILFLHQWL��RFFRUUH�ULFRUUHUH�D�WHFQLFKH�GL�VFKHUPDWXUD��/¶XVR�GHJOL�VFKHUPL�q�LQ�JHQHUH�FRVWRVR��GL�GLIILFLOH�DSSOLFD]LRQH�HG�q�HIILFDFH�VROR�VH�DFFRPSDJQDWR�GD�DGHJXDWR�ILOWUDJJLR�VX�WXWWL�L�UHRIRUL�FKH�HQWUDQR�QHOOR�VFKHUPR��VL�ULFRUGL��LQIDWWL��OD�VWUHWWD�UHOD]LRQH�WUD�VHJQDOL�FRQGRWWL�H�VHJQDOL�LUUDGLDWL��
2FFRUUH�DIIURQWDUH�LO�SUREOHPD�(0&�DOO¶DWWR�GHOO¶LPSRVWD]LRQH�H�GHO�SURJHWWR�GL�XQ�QXRYR�DSSDUDWR��TXDQGR�VL�KD�LO�PDJJLRU�QXPHUR�GL�JUDGL�GL�OLEHUWj��,�FRVWL�GL�LQWHUYHQWL�D�SRVWHULRUL�SRVVRQR�GLYHQWDUH�SURLELWLYL��,Q�$]LHQGD�RFFRUUH�FKH�OH�



���

WHPDWLFKH� (0&� VLDQR� EHQ� SUHVHQWL� QRQ� VROR� DL� SURJHWWLVWL�� PD� DQFKH� D� FKL�LQJHJQHUL]]D�H�UHDOL]]D�LO�SURGRWWR�


