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LPSLHJR�GL�VFDULFKL�D�PDUH�GHOOH�DFTXH�UHIOXH�KD�WURYDWR�QHJOL�XOWLPL�DQQL�VHPSUH�

PDJJLRUH� XWLOL]]D]LRQH�� 1XPHURVL� VRQR� OH� ULFHUFKH� IDWWH� VXOO
DUJRPHQWR�� 7XWWDYLD�� FRPH�
KDQQR HYLGHQ]LDWR� &K\DQ� H� +ZXQJ� ������� VRQR� DQFRUD� SRFKH� OH� FRQRVFHQ]H� VXO�
PHVFRODPHQWR� H� OD� GLOXL]LRQH� GL� XQ� JHWWR� WXUEROHQWR� LQWHUDJHQWH� FRQ� XQ� FDPSR� GL� PRWR�
RQGRVR� SHU�FXL�RFFRUURQR�LQGDJLQL�VX�PRGHOOL�ILVLFL�FKH�SRVVDQR�FRQVHQWLUH�GL�DSSURIRQGLUH�
TXHVWD�WHPDWLFD��

,O SUHVHQWH�VWXGLR�q�ULYROWR�DG�XQ
DQDOLVL�GHL�ULOLHYL�VSHULPHQWDOL�GHL�FDPSL�GL�PRWR�
JHQHUDWL� GD� XQ� JHWWR� LQWHUDJHQWH� FRQ� XQ�PRWR� RQGRVR� H� GDOOR� VWHVVR� JHWWR� LPPHVVR� LQ� XQ�
FDPSR�GL�OLTXLGR�LQ�TXLHWH��

4XHVW
XOWLPR� DVSHWWR� GHO� SUREOHPD�� SXU� HVVHQGR� JLj� WUDWWDWR� DPSLDPHQWH� LQ�
OHWWHUDWXUD�� q� FDUHQWH� GL� GDWL� VSHULPHQWDOL� VSHFLH� SHU� TXDQWR� DWWLHQH� L� ULOLHYL� GHOOD��
FRPSRQHQWH� � GL� YHORFLWj� RUWRJRQDOH� DO� JHWWR�� FKH� q� IRQGDPHQWDOH� SHU� OR� VWXGLR�
GHOO
LQWUXVLRQH���������

1HOOD� VWXGLR� VL� q�HIIHWWXDWD�XQD�YDVWD� ULFHUFD�ELEOLRJUDILFD�VXOOD�GLIIXVLRQH�GHL�JHWWL�
LPPHVVL�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�TXLHWH��LQ�SUHVHQ]D�GL�FRUUHQWL�H�GL�PRWR�RQGRVR��2OWUH�
DG XQ
DPSLD� DQDOLVL� GHL� ODYRUL� SL�� VLJQLILFDWLYL� UHSHULWL� LQ� OHWWHUDWXUD�� YLHQH� GDWD� XQD�
LQWHUSUHWD]LRQH� ILVLFD� GHL� SUREOHPL�� DFFRPSDJQDWD� GD� XQD� GHVFUL]LRQH� PDWHPDWLFD� GHJOL�
VWHVVL��

(
 VWDWD� FRQGRWWD� XQ
LQGDJLQH� VSHULPHQWDOH� LQ� ODERUDWRULR� FRQ� JHWWL� DYHQWL� XJXDOH�
GHQVLWj�GHO�IOXLGR�DPELHQWH�H�LPPHVVL�YHUWLFDOPHQWH��

$OOR VFRSR�� QHO� ODERUDWRULR� GHO� 'LSDUWLPHQWR� GL� ,QJHJQHULD� GHOOH� $FTXH� GHO�
3ROLWHFQLFR� GL� %DUL�� VL� q� SURYYHGXWR� DOOD� UHDOL]]D]LRQH� GL� XQ
DSSRVLWR�PRGHOOR� ILVLFR� SHU�
O
DQDOLVL�GHOOD�GLIIXVLRQH�GHL�JHWWL��7DOH�PRGHOOR�FRQVLVWH��QHOOH�VXH�SULQFLSDOL�FDUDWWHULVWLFKH��
LQ XQ�FDQDOH�SHU�PRWR�RQGRVR�FRQ�OH�SDUHWL�FRVWLWXLWH�GD�ODVWUH�GL�FULVWDOOR�H�LO�IRQGR�GD�ODVWUH�
GL SOH[LJODVV�VRVWHQXWH�GD�XQD�VHULH�GL�WHODL�LQ�IHUUR�SRVWL�DG�XQD�GLVWDQ]D�UHFLSURFD�GL�FLUFD�
�� FP�LQGLYLGXDQWL�FLDVFXQR�XQD�VH]LRQH�GL�PLVXUD�H�FRQWUROOR��/D�YHQWROD�SLDQD��XWLOL]]DWD�
SHU OD�JHQHUD]LRQH�GHO�PRWR�RQGRVR��q�SRVWD�DG�XQD�HVWUHPLWj�GHO�FDQDOH�HG�q�D]LRQDWD�GD�XQ�
VLVWHPD�ROHRGLQDPLFR�FKH�OH�LPSULPH�XQ�PRWR�GL�URWRWUDVOD]LRQH�FKH�PHJOLR�VLPXOD�LO�PRWR�
RQGRVR LQ� IRQGDOL� GL� SURIRQGLWj� OLPLWDWD�� 1HO� FDQDOH� q� LPPHVVR� YHUWLFDOPHQWH� XQ� JHWWR�
HIIOXHQWH�GD�XQ�RULIL]LR��/
DOLPHQWD]LRQH�GHOO
XJHOOR�q�VWDWD�UHDOL]]DWD�D�PH]]R�GL�XQD�YDVFD�
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GL FDULFR�GRWDWD�GL�XQ�VHWWR�GL�VILRUR�FRVu�GD�GHWHUPLQDUH�FRQGL]LRQL�GL�FDULFR�FRVWDQWH�VXOOD�
OXFH�GL�HIIOXVVR��/D�YDVFD�GL�FDULFR��PHGLDQWH�XQ�VROOHYDPHQWR�PHFFDQLFR��q�DOLPHQWDWD�GD�
XQD VHFRQGD� YDVFD�� GLVSRVWD� D� TXRWD� SL�� EDVVD� GHOOD� SUHFHGHQWH�� QHOOD� TXDOH� q� SRVVLELOH�
DQFKH� OD� SUHSDUD]LRQH� GL� VROX]LRQL� GL� DFTXD� FRQ� XQ� WUDFFLDQWH� �URGDPLQD�%��� /
XVR� GHOOD�
VRVWDQ]D�FRORUDQWH�q�VWDWR�XWLOH�SHU�HIIHWWXUDUH�GHOOH�ULSUHVH�YLGHR�FKH��GRSR�XQD�VXFFHVVLYD�
DQDOLVL�GHOOH� LPPDJLQL��KDQQR�SHUPHVVR�GL�WUDUUH�XWLOL� LQGLFD]LRQL�TXDOLWDWLYH�VXO�IHQRPHQR�
GL GLIIXVLRQH�GL�XQ�JHWWR�VLD�QHO�FDVR�GL�LPPLVVLRQH�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�TXLHWH�VLD�QHO�
FDVR�GL�LPPLVVLRQH�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�PRWR�RQGRVR��

6XO FDPSR� GL� PRWR� JHQHUDWR� GDL� JHWWL� VRQR� VWDWL� HIIHWWXDWL� ULOLHYL� GL� YHORFLWj��
XWLOL]]DQGR�XQ�VLVWHPD�DQHPRPHWULFR�ODVHU�'RSSOHU��/'$��D�ILEUH�RWWLFKH�LQ�PRGDOLWj�EDFN�
VFDWWHULQJ�ELGLPHQVLRQDOH�D�TXDWWUR�UDJJL��4XHVWD�DSSDUHFFKLDWXUD�KD�FRQVHQWLWR�GL�ULOHYDUH�
FRQWHPSRUDQHDPHQWH�GXH�FRPSRQHQWL�GL�YHORFLWj�GHL�FDPSL�GL�PRWR�DQDOL]]DWL�� ,O� VLVWHPD��
LQROWUH��SUHYHGH�OD�SRVVLELOLWj�GL�SRWHU�DFTXLVLUH��FRQWHPSRUDQHDPHQWH�DOOH�YHORFLWj��OH�XVFLWH�
DQDORJLFKH��RSSRUWXQDPHQWH�GLJLWDOL]]DWH��SURYHQLHQWL�GD�TXDWWUR�WUDVGXWWRUL��,Q�SDUWLFRODUH��
TXHVWR� KD� FRQVHQWLWR� GL� SRWHU� ULOHYDUH�� VLPXOWDQHDPHQWH� DOOH� GXH� FRPSRQHQWL� GL� YHORFLWj��
O
DOWH]]D�G
DFTXD�QHO�FDQDOH�LQ�FRUULVSRQGHQ]D�GHOO
DVVH�GHO�JHWWR�GHO�SXQWR�GL�PLVXUD��

&RQ� OD� VXGGHWWD� DSSDUHFFKLDWXUD� VRQR� VWDWL� FRQGRWWL� ULOLHYL� VSHULPHQWDOL�GL�XQ�JHWWR�
LPPHVVR�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�TXLHWH��GL�XQ�FDPSR�GL�PRWR�RQGRVR�GHO�WLSR�FKH�DYUHEEH�
VXFFHVVLYDPHQWH� LQWHUDJLWR� FRQ� LO� JHWWR�� H�� LQ� XOWLPR�� GHOOR� VWHVVR� JHWWR� FRQ� XQ� FDPSR� GL�
PRWR� RQGRVR�� 6L� ULWLHQH� FKH� WDOH� PRGR� GL� SURFHGHUH� DEELD� FRQVHQWLWR� XQD� SL�� RELHWWLYD�
FRPSDUD]LRQH�WUD�OD�GLIIXVLRQH�GHL�JHWWL�LQ�DFTXD�IHUPD�H�GHJOL�VWHVVL�JHWWL�LQWHUDJHQWL�FRQ�OH�
RQGH�

3HU�XQD�DQDOLVL�TXDOLWDWLYD�GHO� IHQRPHQR��XWLOL]]DQGR�XQD� WHFQLFD�GL�YLVXDOL]]D]LRQH�
GHOOH�LPPDJLQL��VL�q�HYLGHQ]LDWR�O
HIIHWWR�EHQHILFR�GHO�PRWR�RQGRVR�VXOOD�GLIIXVLRQH��,QIDWWL�
QHL JHWWL� LQ� SUHVHQ]D� GL� RQGH� VL� KD� XQ� PDJJLRUH� DOODUJDPHQWR�� &RQ� OD� WHFQLFD� GL�
YLVXDOL]]D]LRQH�PHVVD�D�SXQWR�q�VWDWR�SRVVLELOH�HYLGHQ]LDUH�OH�WUH�UHJLRQL�GL�GLIIXVLRQH��GHO�
JHWWR��UHJLRQH�GL�IOHVVLRQH� UHJLRQH�GL�WUDQVL]LRQH� UHJLRQH�GL�JHWWR�VYLOXSSDWR�H�OD�SUHVHQ]D�
GL XQD�FRUUHQWH�GL�ULFDGXWD��

1HOOD� UHJLRQH�GL� IOHVVLRQH�� VL�RVVHUYD�FKH� LO�JHWWR�q�GRPLQDWR�GDOOD� VXD�TXDQWLWj�GL�
PRWR�� ,Q� TXHVWD� UHJLRQH�� OH� LPPDJLQL� KDQQR�PHVVR� LQ� HYLGHQ]D� FKH� LQ� SUHVHQ]D� GL�PRWR�
RQGRVR VL� KD� XQD� SHULRGLFD� RVFLOOD]LRQH� GHO� JHWWR�� FKH� FRQVHUYD��PHWDIRULFDPHQWH�� OD� VXD�
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LGHQWLWj� LQ�YLUW��GHOOD�ULJLGH]]D�FKH�OR�FDUDWWHUL]]D��/H�SHULRGLFKH�IOHVVLRQL�D�FXL�LO�JHWWR�q�
VRWWRSRVWR� VRQR� FKLDUDPHQWH� GRYXWH� DOO
LPSDWWR� GHOOD�PDVVD� OLTXLGD�HVWHUQD�FKH�q� LQ�PRWR�
FRQ FRPSRQHQWL�RUL]]RQWDOL�GL�YHORFLWj�RVFLOODQWL�QHO� WHPSR��7UD� O
DOWUR��VL�RVVHUYD�FKH�� LQ�
YLFLQDQ]D� GHOO
XJHOOR�� OD� GLPHQVLRQH� GHOOD� VH]LRQH� WUDVYHUVDOH� GHO� JHWWR� DQDOL]]DWR� HUD�
UHODWLYDPHQWH�SLFFROD��ULVSHWWR�DOOD�OXQJKH]]D�GHOO
RQGD�FRQ�FXL�LQWHUDJLYD��,Q�WDOL�VLWXD]LRQL�
q SRVVLELOH� DIIHUPDUH� FKH� QRQ� VL� KD� XQD� JURVVD� YDULD]LRQH� GHOOH� FRPSRQHQWL� GL� YHORFLWj�
RUL]]RQWDOH�OXQJR�XQD�VH]LRQH�WUDVYHUVDOH�GHO�JHWWR�VWHVVR�H�FKH��GXQTXH��WXWWL�L�SXQWL�GL�WDOH�
VH]LRQH��VRQR�DVVRJJHWWDWL�� LQ�XQ�GHILQLWR�LVWDQWH��DG�XQR�VWHVVR�VSRVWDPHQWR�LPSRVWR�GDOOD�
SUHVHQ]D�GHO�FDPSR�GL�PRWR�HVWHUQR��,Q�DOWUL�WHUPLQL��q�SRVVLELOH�SHQVDUH�FKH�WXWWL�L�SXQWL�GL�
XQD VH]LRQH� WUDVYHUVDOH� GHO� JHWWR�� YLFLQD� DOO
XJHOOR�� VL� PXRYRQR� VLPXOWDQHDPHQWH� LQ�
GLUH]LRQH� RUL]]RQWDOH� FRQ� YHUVR� RVFLOODQWH� LQ� IXQ]LRQH� GHO� SHULRGR�GHO�PRWR�RQGRVR��7DOH�
FRQVLGHUD]LRQH�q�FRQIHUPDWD�GDL�SURILOL�ORQJLWXGLQDOL�GHOOD�YHORFLWj��,QIDWWL��GDO�FRQIURQWR�GHL�
GLDJUDPPL� GL� YHORFLWj� UHODWLYL� D� XQ� JHWWR� LQWHUDJHQWH� FRQ� XQ� FDPSR� GL�PRWR� RQGRVR� FRQ�
TXHOOL�FRUULVSRQGHQWL�DO�FDVR�GHOOR�VWHVVR�JHWWR�LPPHVVR�LQ�XQ�FDPSR�GL�OLTXLGR�LQ�TXLHWH��VL�
QRWD FKH��LQ�SUHVHQ]D�GL�RQGH��VL�KD�XQ�DSSLDWWLPHQWR�GHL�SURILOL�GL�YHORFLWj�H�XQD�VRVWDQ]LDOH�
XJXDJOLDQ]D� GHL� YDORUL� GL� DOODUJDPHQWR� GHOOH� VH]LRQL� WUDVYHUVDOL�� $OOD� OXFH� GL� WDOL�
FRQVLGHUD]LRQL�� GXQTXH�� q� SRVVLELOH� DIIHUPDUH� FKH�� LQ� YLFLQDQ]D� GHOO
XJHOOR�� LO� JHWWR� LQ�
SUHVHQ]D� GL� PRWR� RQGRVR� VL� FRPSRUWD� FRPH� XQ� FRUSR� ULJLGR� VRWWRSRVWR� DOOH� RVFLOOD]LRQL�
LPSUHVVH�GDO�IOXLGR�DPELHQWH��

1HOOD�UHJLRQH�GL�WUDQVL]LRQH�H�GL�JHWWR�VYLOXSSDWR��LO�IOXLGR�DPELHQWH�q�DVVRJJHWWDWR�D�
XQ PHFFDQLVPR� GL� DWWUD]LRQH� GHO� JHWWR�� LQ� YLUW�� GHOOD� SUHVHQ]D� GHO� PRWR� RQGRVR�� H�
VXFFHVVLYR�LQWUDSSRODPHQWR� SHU�HIIHWWR�GHOOD�IOHVVLRQH�SHULRGLFD��IHQRPHQR�GL�ZDYH�WUDFWLYH�
PHFKDQLVP� VHFRQGR�&K\DQ� H�+ZXQJ�� ������� ,O� ULVXOWDWR� GL� TXHVWD� D]LRQH� FRPELQDWD�� GL�
IOHVVLRQH�GHO�JHWWR� H�GL�SUHVHQ]D�GHO�PRWR�RQGRVR�� WLSLFD�GHOOD� UHJLRQH�GL� WUDQVL]LRQH�H�GL�
JHWWR�VYLOXSSDWR��q�TXHOOR�GL�FRQVHQWLUH�DG�XQ�YROXPH�QRQ�WUDVFXUDELOH�GHO�IOXLGR�DPELHQWH�GL�
ULYHUVDUVL�QHOOD�]RQD�FHQWUDOH�GHO�JHWWR��GDQGR�OXRJR�DG�XQ�PDJJLRU�DOODUJDPHQWR��ULVSHWWR�DO�
FDVR�GL�LPPLVVLRQH�LQ�DFTXD�IHUPD��7DOH�PHFFDQLVPR��VHFRQGR�&K\DQ�H�+ZXQJ���������VL�
DIILDQFD�DO�FODVVLFR�PHFFDQLVPR�GL�LQWUXVLRQH�GL�XQ�JHWWR�LQ�DFTXD�IHUPD��(
�GXQTXH�ORJLFR�
DWWHQGHUVL�XQ�PLJOLRUDPHQWR�GHO�SURFHVVR�GL�GLIIXVLRQH�GHO�JHWWR�H�GL�GLOXL]LRQH�GHO�VROXWR�
LPPHVVR��QHO�FDVR�GL�SUHVHQ]D�GL�PRWR�RQGRVR��

1HOOH� UHJLRQL�GL� WUDQVL]LRQH�H�GL�JHWWR�VYLOXSSDWR�� OH� VH]LRQL� WUDVYHUVDOL�GL�XQ�JHWWR�
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VRQR PDJJLRUL� ULVSHWWR� DOOD� UHJLRQH� GL� IOHVVLRQH�� 6L� ILVVL� O
DWWHQ]LRQH� VX� XQD� VH]LRQH�
WUDVYHUVDOH� PHGLD� GHO� JHWWR� H� VX� XQ� HOHPHQWR� FLOLQGULFR� QHO� VXR� LQWRUQR�� 6L� RVVHUYD� FKH��
ILVVDWR� XQ� FHUWR� LVWDQWH� GL� WHPSR�� OH� FRPSRQHQWL� RUL]]RQWDOL� GL� YHORFLWj� GHO�PRWR� RQGRVR�
YDULDQR� OXQJR� OD� VH]LRQH� WUDVYHUVDOH� SUHFHGHQWHPHQWH� GHILQLWD�� 6L� VXSSRQJD�� RUD�� GL�
VXGGLYLGHUH� O
HOHPHQWR�FLOLQGULFR��QHOO
LQWRUQR�GHOOD�VH]LRQH�WUDVYHUVDOH��FRQ�SLDQL�SDUDOOHOL�
DOO
DVVH� PHGLR� GHO� JHWWR�� LQ� PRGR� GD� RWWHQHUH� GHOOH� SRU]LRQL� GL� IOXVVR� VXIILFLHQWHPHQWH�
SLFFROH�DIILQFKq�LQ�FLDVFXQD�GL�HVVH�VL�SRVVD�ULWHQHUH�FRVWDQWH��LQ�SULPD�DSSURVVLPD]LRQH��OD�
FRPSRQHQWH�RUL]]RQWDOH�GL�YHORFLWj�GHO�PRWR�RQGRVR��6L�SXz�LSRWL]]DUH�FKH�LO�PRWR�GHO�JHWWR�
LQWHUDJHQWH� FRQ� OH� RQGH� VLD� LO� ULVXOWDWR� GL� XQD� VRYUDSSRVL]LRQH�� QHOOD� VWHVVD� SRU]LRQH�� GHO�
FDPSR�GL�PRWR�GHO�JHWWR�H�GHO�FDPSR�GL�PRWR�RQGRVR��$OOD�OXFH�GHOOH�FRQVLGHUD]LRQL�VYROWH��
VL SXz�DIIHUPDUH�FKH�FLDVFXQD�GHOOH�SRU]LRQL�� LQ�FXL� O
HOHPHQWR�FLOLQGULFR�GHO�JHWWR�q�VWDWR�
VXGGLYLVR��DQGUj�D�LQWHUDJLUH�FRQ�LO�FDPSR�GL�PRWR�RQGRVR��FDUDWWHUL]]DWR��LQ�XQ�SUHILVVDWR�
LVWDQWH�H�LQ�FLDVFXQD�SRU]LRQH��GD�XQ�YDORUH�FRVWDQWH�GL�YHORFLWj��

2UD� WDOH� YDORUH� GL� YHORFLWj� VDUj� GLYHUVR� GD� SRU]LRQH� D� SRU]LRQH�� D� GLIIHUHQ]D� GL�
TXDQWR� DFFDGH� SHU� OD� UHJLRQH� GL� IOHVVLRQH�� LQ� FXL�� VL� ULEDGLVFH�� RJQL� SXQWR� GHOOD� VH]LRQH�
WUDVYHUVDOH� GHO� JHWWR�� HVVHQGR� SLFFROD�� ULVHQWLUj� GHOOR� VWHVVR� YDORUH� GHOOD� FRPSRQHQWH�
RUL]]RQWDOH� GL� YHORFLWj� GHO�PRWR� RQGRVR��4XHVWH� FRQVLGHUD]LRQL�PHWWRQR� LQ� HYLGHQ]D� FKH��
QHOOH� UHJLRQL� GL� WUDQVL]LRQH� H� GL� JHWWR� VYLOXSSDWR�� RJQL� SXQWR� GL� XQD� ILVVDWD� VH]LRQH�
WUDVYHUVDOH�GHO�JHWWR�VWHVVR�QRQ�q�VRWWRSRVWR�DG�XQD�DQDORJD�RVFLOOD]LRQH��

6L RVVHUYD�� LQROWUH�� FKH� QHOOH� UHJLRQL� GL� WUDQVL]LRQH� H� GL� JHWWR� VYLOXSSDWR�� LO� JHWWR�
VWHVVR�SHUGH�TXHOOD�FKH�LQ�SUHFHGHQ]D�q�VWDWD�GHILQLWD�ULJLGH]]D�HG�q�PDJJLRUPHQWH�VRJJHWWR�
DL PHFFDQLVPL�GL�LQWUXVLRQH�SURSUL�GHOOD�SUHVHQ]D�GHO�PRWR�RQGRVR��

6L ULWLHQH��FRPH�OH�FRQVLGHUD]LRQL�SUHFHGHQWHPHQWH�VYROWH�KDQQR�HYLGHQ]LDWR�FKH� OH�
LQWHUD]LRQL� GL� XQ� JHWWR� FRQ� XQ� FDPSR� GL� PRWR� RQGRVR� VRQR� HVVHQ]LDOPHQWH� OHJDWH� DOOH�
FRPSRQHQWL� RUL]]RQWDOL� GHO� IOXLGR� DPELHQWH�� 7DOH� FRQFOXVLRQH� q� DYDOODWD� GDOOH� VHJXHQWL�
FRQVLGHUD]LRQL���

� /H� FRPSRQHQWL� RUL]]RQWDOL� GL� YHORFLWj� GL� XQ� FDPSR� GL� PRWR� RQGRVR� LQ� DFTXH�
LQWHUPHGLH��WLSR�TXHOOH�GHOOD�ULFHUFD�FKH�q�VWDWD�ILQ�TXL�VYROWD��SUHVHQWDQR�GHOOH�DPSLH]]H�GL�
RVFLOOD]LRQH�PDJJLRUL�ULVSHWWR�DOOH�FRUULVSRQGHQWL�FRPSRQHQWL�YHUWLFDOL��

� /R� VWXGLR� GL� &DODEUHVH� H� 'L� 1DWDOH� ������� VXOO
LQWHUD]LRQH� GL� XQ� JHWWR� FRQ� XQ�
FDPSR� GL� PRWR� RQGRVR� VWD]LRQDULR� KD� HYLGHQ]LDWR� FKH�� TXDQGR� O
DVVH� GHO� JHWWR� VWHVVR� q�
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XELFDWR� LQ� SXQWL� DQWLQRGDOL� �FDUDWWHUL]]DWL�� FRPH�q�QRWR��GDOOH� VROH� FRPSRQHQWL�YHUWLFDOL�GL�
YHORFLWj��� VL� YHULILFD� FKH� L� YDORUL� GHOOD� VFDOD� GHOOH� OXQJKH]]H� WUDVYHUVDOL� E� QRQ� VXELVFRQR�
GHOOH�DSSUH]]DELOL�YDULD]LRQL�ULVSHWWR�DO�FDVR�GL�LPPLVVLRQH�LQ�DFTXD�IHUPD��$OORUFKq�LO�JHWWR�
q LQYHFH� XELFDWR� LQ� XQD� VH]LRQH� QRGDOH� �FDUDWWHUL]]DWD�� FRPH� q� QRWR� GD� VROH� FRPSRQHQWL�
RUL]]RQWDOL�GL�YHORFLWj���L�SURILOL�GL�YHORFLWj�PHGLD�ORFDOH�QHOOH�VH]LRQL�WUDVYHUVDOL�GL�PLVXUD�
ULVXOWDQR� PROWR� DSSLDWWLWL�� FRQ� XQD� IRUWH� ULGX]LRQH� GHL� JUDGLHQWL� LQ� SURVVLPLWj� GHOO
DVVH��
,QROWUH�� OD� VFDOD� GHOOH� OXQJKH]]H� WUDVYHUVDOL� E� DXPHQWD� FRQVLGHUHYROPHQWH� ULVSHWWR� DOOD�
VH]LRQH�DQWLQRGDOH��

� &K\DQ�H�+ZXQJ���������FRPPHQWDQGR�LO�ODYRUR�GL�*HU���������FKH�VL�ULIHULVFH�DO�
FDVR� GL� XQ� JHWWR� LPPHVVR� RUL]]RQWDOPHQWH� LQ� XQ� FDPSR� GL� PRWR� RQGRVR�� RVVHUYDQR� FKH�
O
DXPHQWR� GHOOD� GLOX]LRQH� q� OHJDWR� DOOD� LQWHUD]LRQH� GHO� JHWWR� VWHVVR� FRQ� OH� FRPSRQHQWL�
RUL]]RQWDOL�GL�YHORFLWj�GHOOH�RQGH��LQ�DQDORJLD�FRQ�L�JHWWL�FRPSRVWL��

1HOO
DPELWR� GHOOD� ULFHUFD�� SHU� OR� VWHVVR� JHWWR�� LPPHVVR� YHUWLFDOPHQWH� QHO� IOXLGR�
ULFHYHQWH��VL�VRQR�HIIHWWXDWL�L�ULOLHYL�GHOOH�FRPSRQHQWL�RUL]]RQWDOH�H�YHUWLFDOH�GHOOD�YHORFLWj�H�
GHO SURILOR� GHO� SHOR� OLEHUR� VLD� TXDQGR� LO� JHWWR� YHQLYD� LPPHVVR� QHO� FDQDOH� FRQ� OLTXLGR� LQ�
TXLHWH�FKH�LQ�SUHVHQ]D�GL�PRWR�RQGRVR��,�ULOLHYL�GL�YHORFLWj�VRQR�VWDWL�HIIHWWXDWL�LQ�XQ�QXPHUR�
VLJQLILFDWLYR�GL�VH]LRQL�H��SHU�FLDVFXQD�GL�TXHVWH��LQ�XQ�FRQJUXR�QXPHUR�GL�SXQWL��

3HU� L�JHWWL� LPPHVVL� LQ�XQ� IOXLGR� LQ�TXLHWH�� O
DQDOLVL�GHL�SURILOL�GHOOD�YHORFLWj�PHGLD�
YHUWLFDOH� KD� HYLGHQ]LDWR�� LQ� DFFRUGR� FRQ� TXDQWR� ULSRUWDWR� LQ� OHWWHUDWXUD�� O
HVLVWHQ]D� GL� XQ�
FRUH�LQ�SURVVLPLWj�GHOO
XJHOOR�H�LO�FODVVLFR�DQGDPHQWR�FDPSDQXODUH��

/
DOODUJDPHQWR� GHO� JHWWR�� HVSUHVVR� DWWUDYHUVR� OD� VFDOD� GHOOH� OXQJKH]]H� �E��� GHILQLWD�
FRPH�OD�GLVWDQ]D�GDOO
DVVH�GHO�JHWWR�GRYH�OD�YHORFLWj�q���H�YROWH�TXHOOD��LQ�DVVH��q�FUHVFHQWH�
LQ IXQ]LRQH� GHOOD� GLVWDQ]D� GDOO
XJHOOR� H� VHJXH� PHGLDPHQWH� OH� OHJJL� WHRULFKH� ULSRUWDWH� LQ�
OHWWHUDWXUD���

, YDORUL� GHOOH� YHORFLWj� ULOHYDWH� QHOOH� GLYHUVH� VH]LRQL� WUDVYHUVDOL� GHO� JHWWR��
RSSRUWXQDPHQWH� DGLPHQVLRQDOL]]DWL�� VL� DGGHQVDQR� WXWWL� VX� XQ
XQLFD� FXUYD�� FRQIHUPDQGR�
O
LSRWHVL�GL�VLPLOLWXGLQH��

3HU� DOFXQH� VH]LRQL� L� ULOLHYL� GL� YHORFLWj�� HVWHVL� D� GLVWDQ]D� PROWR� JUDQGH� GDOO
DVVH��
KDQQR FRQIHUPDWR� O
HVLVWHQ]D� GHO� IOXVVR� GL� ULFDGXWD�� JLj� HYLGHQ]LDWR� FRQ� O
DQDOLVL� GHOOH�
LPPDJLQL��
� 6LJQLILFDWLYH�VRQR�OH�PLVXUH�GHOOH�FRPSRQHQWL�UDGLDOL�GL�YHORFLWj��GDOOH�TXDOL�VL�QRWD�
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FKH QHOOD�]RQD�HVWHUQD�GHO�JHWWR�VL�KD�XQD�FRPSRQHQWH�RULHQWDWD�YHUVR�O
DVVH�GHOOR�VWHVVR��
,O ULOLHYR� GHOOH� FRPSRQHQWL� RUL]]RQWDOL� GL� YHORFLWj� q� SDUWLFRODUPHQWH� GHOLFDWR�� LQ�

TXDQWR�XQ�SLFFROR�HUURUH�GHOOD�YHUWLFDOLWj�GHO�JHWWR�Gj�OXRJR�D�QRWHYROL�HUURUL��1HOOD�SUHVHQWH�
ULFHUFD��SHU�DOFXQH�VH]LRQL�SURVVLPH�DOO
XJHOOR�� VL� VRQR�HIIHWWXDWL�ULOLHYL�GL�YHORFLWj�VX�GXH�
ODWL� GHO� JHWWR�� FKH�KDQQR� FRQIHUPDWR�� SXU� FRQ� OD� GLVSHUVLRQH�GRYXWD� DOOD� GHOLFDWH]]D�GHOOH�
PLVXUH��O
LSRWHVL�WHRULFD�GL�VLPPHWULD�GHL�SURILOL�GL�YHORFLWj�ULVSHWWR�DOO
DVVH�GHO�JHWWR��$�WDO�
SURSRVLWR� q�GD�QRWDUH� FKH� LQ� OHWWHUDWXUD� VRQR�PROWR� VFDUVL� L� GDWL� UHODWLYL� DL�YDORUL�PHGL�GL�
YHORFLWj� QRUPDOL� DOO
DVVH�GL�XQ�JHWWR��3HU� HVHPSLR��:\JQDQVNL� H�)LHGOHU� ������� ULSRUWDQR�
XQD FXUYD�UDSSUHVHQWDWLYD�GHOO
DQGDPHQWR�GHL�SURILOL�GL�YHORFLWj�RUWRJRQDOL�DOO
DVVH�GHO�JHWWR�
GD ORUR�DQDOL]]DWR��RVVHUYDQGR��WUD�O
DOWUR��FKH�HVVD�q�VWDWD�RWWHQXWD�DWWUDYHUVR�O
DSSOLFD]LRQH�
GHOO
HTXD]LRQH�GL�FRQWLQXLWj�D�SDUWLUH�GDL�ULOLHYL�GHOOH�FRPSRQHQWL� ORQJLWXGLQDOL�GL�YHORFLWj��
2VVLD�� OD� FXUYD� QRQ� q� LO� ULVXOWDWR� GLUHWWR� GL� XQD� PLVXUD]LRQH�� *OL� VWHVVL� DXWRUL�� SHUz��
ULSRUWDQR� L� ULVXOWDWL� VSHULPHQWDOL� UHODWLYL� DOOH� LQWHQVLWj� GL� WXUEROHQ]D� GHOOH� FRPSRQHQWL�
IOXWWXDQWL�GL�YHORFLWj�RUWRJRQDOL�DOO
DVVH�GHO�JHWWR�DQDOL]]DWR��

3HU� WDOH� UDJLRQH�� VL� ULWLHQH� FKH� L� SURILOL� GHOOH� FRPSRQHQWL� RUL]]RQWDOL� GL� YHORFLWj�
ULSRUWDWL�QHOO
DPELWR�GL�TXHVWD�WHVL�VLDQR�GL�SDUWLFRODUH�LQWHUHVVH��HVVL��LQIDWWL��HYLGHQ]LDQR�OD�
SUHVHQ]D�GL�XQD�YHORFLWj�GL�LQWUXVLRQH�H�SUHVHQWDQR�XQ�DQGDPHQWR�DQDORJR�D�TXHOOR�WRHULFR�
SURSRVWR�GD�7ROOPLHQ���������

1HOOD�WHVL�q�VWDWD�HIIHWWXDWD�XQ
DQDOLVL�GHOOH�FRPSRQHQWL�WXUEROHQWH�GHOOD�YHORFLWj�FRQ�
LO FDOFROR�GHOOH�SULQFLSDOL�JUDQGH]]H�VWDWLVWLFKH��,�GDWL�LQGLFDQR�FKH�OD�WXUEROHQ]D�LQ�JHQHUH�q�
QRQ WD\ORULDQD��

/
DQDOLVL� VXOOH�PLFURVFDOH� H� VFDOH� LQWHJUDOL� WHPSRUDOL� OXQJR�XQD� VH]LRQH� WUDVYHUVDOH�
GHO JHWWR�KD�FRQVHQWLWR�GL�GDUH�XQ
LQWHUSUHWD]LRQH�GHL�SURFHVVL�GL�SURGX]LRQH�H�GLVVLSD]LRQH�
GL HQHUJLD� FLQHWLFD� WXUEROHQWD�� ,Q�SDUWLFRODUH�� OH� DQDOLVL� FRQGRWWH�SHU� OH�PLFURVFDOH�H�VFDOH�
LQWHJUDOL� GHOOD� WXUEROHQ]D� HYLGHQ]LDQR� XQD� ORUR� WHQGHQ]D� DG� DXPHQWDUH� YHUVR� OD� UHJLRQH�
HVWHUQD�� 4XHVWR� FRQVHQWH� GL� SRWHU� DIIHUPDUH� FKH� DOORQWDQDQGRVL� GDOO
DVVH� GHO� JHWWR�� q�
GRPLQDQWH� O
D]LRQH� GHL� PDFURYRUWLFL�� RVVLD� O
D]LRQH� GL� UHFXSHUR� GL� HQHUJLD� GDO� FDPSR� GL�
PRWR�PHGLR�� /
RVVHUYD]LRQH� FKH� VLD� OH� VFDOH� LQWHJUDOL� FKH� OH�PLFURVFDOH� GHOOD� WXUEROHQ]D�
VRQR FUHVFHQWL� YHUVR� OD� UHJLRQH� HVWHUQD�� DYDOODQR� OH� RVVHUYD]LRQL� GL� 3HGHUVHQ� ��������
VHFRQGR�FXL��UHODWLYDPHQWH�D�XQD�VH]LRQH�WUDVYHUVDOH��O
LQWHJUDOH�GHO�WHUPLQH�GL�SURGX]LRQH�q�
PDJJLRUH�GHOO
LQWHJUDOH�GHO�WHUPLQH�GL�GLVVLSD]LRQH�GL�HQHUJLD�FLQHWLFD�WXUEROHQWD�QHL�FDPSL�
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GL PRWR�FDUDWWHUL]]DWL�GD�IHQRPHQL�GL�PHVFRODPHQWR��WLSR�L�JHWWL��,�PDFURYRUWLFL��LQ�HIIHWWL��
LQ SURVVLPLWj�GHOOD�UHJLRQH�HVWHUQD��GDQQR�OXRJR�D�XQ�LQFUHPHQWR�GHOO
HQHUJLD�GHO�FDPSR�GL�
PRWR�PHGLR��FRQVHQWHQGR��GL�IDWWR��LO�PRWR�GL�PDVVH�GL�IOXLGR�GHO�FRUSR�LGULFR�DPELHQWH�H�LO�
ORUR�WUDVSRUWR�YHUVR�O
DOWR��FRQ�FRUULVSRQGHQWH�DXPHQWR�GL�HQHUJLD�FLQHWLFD�H�SRWHQ]LDOH�GHO�
FDPSR� GL� PRWR� PHGLR� GHO� JHWWR��� 3HGHUVHQ� �������� LQ� HIIHWWL�� PLVH� LQ� HYLGHQ]D� FKH� L�
PDFURYRUWLFL�QRQ�VYROJRQR�VROR�OD�IXQ]LRQH�GL�DOLPHQWDUH�OD�WXUEROHQ]D�DWWUDYHUVR�XQ
D]LRQH�
GL VRWWUD]LRQH�GL�HQHUJLD�GDO�FDPSR�GL�PRWR�PHGLR��PD�DQFKH�XQ
D]LRQH�WHVD�D�LQFUHPHQWDUH�
O
HQHUJLD�GL�TXHVWR��

,O ULOLHYR� FRQWHPSRUDQHR� GHOOH� FRPSRQHQWL� RUL]]RQWDOH� H� YHUWLFDOH� GL� YHORFLWj� KD�
FRQVHQWLWR�GL�GHWHUPLQDUH�O
DQGDPHQWR�GHOOH�WHQVLRQL�WDQJHQ]LDOL�PHGLH�WXUEROHQWH��

3HU�TXDQWR�DWWLHQH�O
DQGDPHQWR�GHOOD�TXDQWLWj�GL�PRWR�DO�YDULDUH�GHOOD�VH]LRQH�q�QRWR�
FKH WDOH�JUDQGH]]D�GRYUHEEH�WHRULFDPHQWH�PDQWHQHUVL�FRVWDQWH��,Q�DOFXQH�VH]LRQL�VL�q�YLVWR�
FKH OD�TXDQWLWj�GL�PRWR��RWWHQXWD�LQWHJUDQGR�L�GDWL�VSHULPHQWDOL��VXELVFH�XQ�DXPHQWR��4XHVWR�
ULVXOWDWR�FRQIHUPD�O
HVLVWHQ]D�GL�XQ�IOXVVR�GL�ULFDGXWD��7DOH�DXPHQWR�q�GD�LPSXWDUVL�DO�IDWWR�
FKH LO�FDOFROR�GHOOD�TXDQWLWj�GL�PRWR�q�VWDWR�HVWHVR�GDOO
DVVH�ILQR�DO�YDORUH�QXOOR�GL�YHORFLWj��
VHQ]D� WHQHUH� FRQWR�GHOOH� FRUUHQWL�GL� ULWRUQR�� FKH�GDUHEEHUR�XQ�FRQWULEXWR�QHJDWLYR�� ,QIDWWL�
DQFKH�VH�OH�FRUUHQWL�GL�ULWRUQR�VRQR�FDUDWWHUL]]DWH�GD�YHORFLWj�PROWR�EDVVH��HVVH�LQWHUHVVDQR�
VHWWRUL� FLUFRODUL� FRQ� UDJJL� PROWR� JUDQGL�� $� ULJXDUGR� GL� WDOH� WLSR� GL� SUREOHPDWLFD��
3DSDQLFRODRX�H�/LVW��������RVVHUYDURQR�FKH�VROR��QHO�FDVR�LQ�FXL�LO�IOXLGR�DPELHQWH�QRQ�KD�
FRPSRQHQWL�GL�YHORFLWj�SDUDOOHOH�DOO
DVVH�GHO�JHWWR��OD�TXDQWLWj�GL�PRWR�VL�FRQVHUYD���,QROWUH��
JOL VWHVVL� DXWRUL� PLVHUR� LQ� HYLGHQ]D� FKH� SHU� LO� FDVR� GL� XQ� JHWWR� LPPHVVR� LQ� XQ� FDQDOH�
VSHULPHQWDOH��FDUDWWHUL]]DWR��RYYLDPHQWH��GD�XQ�YROXPH�ILQLWR�GL� IOXLGR��VL�KD�XQ�IOXVVR�GL�
ULFDGXWD��UHYHUVH�IORZ� LQ�SURVVLPLWj�GHOOH�SDUHWL�H�XQ�GHEROH�IOXVVR��QHOOD�VWHVVD�GLUH]LRQH�H�
YHUVR� GHO� FDPSR� GL� PRWR� ORQJLWXGLQDOH� GHO� JHWWR�� LQ� FRUULVSRQGHQ]D� GHOOH� UHJLRQL�
LPPHGLDWDPHQWH� DGLDFHQWL� DG� HVVR� �3DSDQLFRODRX� H� /LVW�� ������� ,Q� WDO� FDVR� q� ORJLFR�
DWWHQGHUVL�FKH�OD�TXDQWLWj�GL�PRWR��FDOFRODWD�OLPLWDWDPHQWH�DOOD�VH]LRQH�WUDVYHUVDOH�GHO�JHWWR��
RVVLD� GDOO
DVVH� GHOOR� VWHVVR� ILQR� DO� SXQWR� LQ� FXL� LO� YDORUH� YHUWLFDOH� GL� YHORFLWj� VL� DQQXOOD��
YDULHUj�LQ�IXQ]LRQH�GHO�FDPSR�GL�PRWR�FRPSOHVVLYR�JHWWR�IOXLGR�DPELHQWH��

/
DQDOLVL� GHOOH� SRUWDWH� OXQJR� O
DVVH� GHO� JHWWR�� RWWHQXWR� SHU� LQWHJUD]LRQH� GHL�
GLDJUDPPL� GL� YHORFLWj�� KD� FRQVHQWLWR� GL� YHULILFDUH�� LQ� DFFRUGR� FRQ� OD� OHWWHUDWXUD��
O
LQFUHPHQWR� GHOOD� VWHVVD� OXQJR� OD� GLUH]LRQH� GL� GLIIXVLRQH�� ,QILQH� OD� FRQRVFHQ]D�
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GHOO
DQGDPHQWR�GHOOH�SRUWDWH�KD�SHUPHVVR��GL�FDOFRODUH�LO�FRHIILFLHQWH�GL�LQWUXVLRQH�αH YH�XP
FKH��QHO�FDVR�GL�JHWWR�LPPHVVR�LQ�XQ�IOXLGR�LQ�TXLHWH��q�ULVXOWDWR�HVVHUH�XJXDOH�D��������

3ULPD� GL� HIIHWWXDUH� OR� VWXGLR� GHO� JHWWR� LQWHUDJHQWH� FRQ� OH� RQGH�� VRQR� VWDWL� HVHJXLWL�
ULOLHYL� GHO� VROR� FDPSR�GL�PRWR�RQGRVR��RVVLD�GHO�SURILOR�GL� VXSHUILFLH� H�GHOOH� FRPSRQHQWL�
RUL]]RQWDOL H� YHUWLFDOL� GL� YHORFLWj�� ,O� PRWR� RQGRVR� q� UHODWLYR� D� FRQGL]LRQL� GL� DFTXH� D�
SURIRQGLWj LQWHUPHGLH� OH� FXL� FDUDWWHULVWLFKH�� VHFRQGR� LO� GLDJUDPPD� GL� /H�0HKDXWH�� VRQR�
GHVFULYLELOL�GDOOD�WHRULD�GL�6WRNHV�GHO�,,�RUGLQH��/
DQDOLVL�VSHWWUDOH�GHO�SURILOR�GL�VXSHUILFLH�H�
GHOOH� FRPSRQHQWL� RUL]]RQWDOL� H� YHUWLFDOL� GL� YHORFLWj� KD� PHVVR� LQ� HYLGHQ]D� XQ� GLYHUVR�
FRPSRUWDPHQWR�GL�TXHVWH�XOWLPH�SHU�TXDQWR�DWWLHQH�OH�QRQ�OLQHDULWj��,QIDWWL��OH�FRPSRQHQWL�GL�
YHORFLWj� QRQ� VRQR� DIIHWWH� QHOOD� VWHVVD� PLVXUD� GDOOH� QRQ� OLQHDULWj�� ,Q� SDUWLFRODUH�� L� ULOLHYL�
KDQQR�HYLGHQ]LDWR�FKH�OH�FRPSRQHQWL�YHUWLFDOL�GL�YHORFLWj�VRQR�FDUDWWHUL]]DWH�GDOOD�SUHVHQ]D�
GL DUPRQLFKH� GL� RUGLQH� VXSHULRUH� SL�� DFFHQWXDWH� ULVSHWWR� DOOH� FRUULVSRQGHQWL� FRPSRQHQWL�
RUL]]RQWDOL��

/H QRQ� OLQHDULWj� VRQR� VWDWH� YDOXWDWH� DQFKH� FRQVLGHUDQGR� O
HQHUJLD� SUHVHQWH�
QHOO
LQWRUQR�GHOOD�IUHTXHQ]D�GL�SLFFR�H�GHOOH�VXH�GXH�DUPRQLFKH�SULQFLSDOL��FRPH�SURSRVWR�GD�
*X]D� H� 7KRUQWRQ� �������� 8WLOL]]DQGR�� SHUWDQWR�� JOL� VSHWWUL� GL� SRWHQ]D� GHO� SURILOR� GL�
VXSHUILFLH� GHO�PRWR� RQGRVR� H� GHOOH� FRPSRQHQWL� RUL]]RQWDOL� H� YHUWLFDOL� GL� YHORFLWj�� q� VWDWR�
SRVVLELOH�YDOXWDUH� O
HQHUJLD� LQ�XQ� LQWRUQR�GHOOD�FRPSRQHQWH�SULQFLSDOH��(�� H�GHOOH�VXH�GXH�
DUPRQLFKH� VXSHULRUL� �(� HG� (���� ,� UDSSRUWL� (��(� H (��(� YDOXWDWL� SHU� OH� FRPSRQHQWL� GL�
YHORFLWj�VRQR�ULVXOWDWL�VHPSUH�SL��SLFFROL�GHL�FRUULVSRQGHQWL�YDORUL�FDOFRODWL�SHU�LO�SURILOR�GL�
VXSHUILFLH��LQROWUH��WDOL�UDSSRUWL�VRQR�PDJJLRUL�SHU�OD�FRPSRQHQWH�YHUWLFDOH�GL�YHORFLWj��

1HOOD�WHVL�YLHQH��LQILQH��HIIHWWXDWD�XQD�DQDOLVL�GHL�GDWL�VSHULPHQWDOL�GHO�PRWR�RQGRVR�H�
JOL VWHVVL�VRQR�LQWHUSUHWDWL�FRQ�OH�SULQFLSDOL�WHRULH��

3HU L� JHWWL� LQWHUDJHQWL� FRQ� LO� PRWR� RQGRVR� L� ULOLHYL� GHOOH� FRPSRQHQWL� YHUWLFDOL� GL�
YHORFLWj�� LQ� XQD� DQDOLVL� HXOHULDQD� GHO� FDPSR� GL� PRWR�� KDQQR� PHVVR� LQ� HYLGHQ]D� XQ�
DSSLDWWLPHQWR�HG�XQ�DOODUJDPHQWR�GHL�GLDJUDPPL�ULVSHWWR�D�TXHOOL�ULOHYDWL�VXOOR�VWHVVR�JHWWR�
LPPHVVR�LQ�DFTXD�IHUPD��

, GDWL� GL� YHORFLWj�� RSSRUWXQDPHQWH� DGLPHQVLRQDOL]]DWL�� VL� DGGHQVDQR� LQWRUQR� DG�
XQ
XQLFD FXUYD��

, ULOLHYL� GHOOD� FRPSRQHQWH� YHUWLFDOH� GHOOD� YHORFLWj� VXOOR� VWHVVR�JHWWR� LQ� SUHVHQ]D�GL�
PRWR�RQGRVR��GL�XJXDOH�DOWH]]D�G
RQGD��PD�FRQ�GLYHUVH�IUHTXHQ]H��KDQQR�PHVVR�LQ�HYLGHQ]D�
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FKH QHOOD�]RQD�GL�IOHVVLRQH�GHO�JHWWR��RVVLD�SHU�OH�VH]LRQL�SURVVLPH�DOO
XJHOOR��OD�YHORFLWj�LQ�
DVVH�WHQGH�D�FUHVFHUH�FRQ�OD�IUHTXHQ]D��

/H FRPSRQHQWL� RUL]]RQWDOL� GHOOH� YHORFLWj�� LQ� DQDORJLD� FRQ� TXHOOH� ULOHYDWH� VXO� JHWWR�
LPPHVVR� LQ� DFTXD� IHUPD�� HYLGHQ]LDQR� QHOOD� ]RQD� HVWHUQD�GHO� JHWWR� XQ�RULHQWDPHQWR�YHUVR�
O
DVVH�PHGLR��DG�LQGLFDUH�LO�IHQRPHQR�GL�LQWUXVLRQH��

$QFKH SHU� L� ULOLHYL� VXO�JHWWR� LPPHVVR� LQ�SUHVHQ]D�GL�PRWR�RQGRVR�q�VWDWD�FRQGRWWD�
XQD DFFXUDWD�DQDOLVL�VWDWLVWLFD�FDOFRODQGR�OH�SULQFLSDOL�JUDQGH]]H�FDUDWWHULVWLFKH���

3HU�TXDQWR�DWWLHQH�OR�VFDUWR�TXDGUDWLFR�PHGLR��D�GLIIHUHQ]D�GHO�FDVR�GL�JHWWR�LPPHVVR�
LQ DFTXD� IHUPD��JOL�DQGDPHQWL�QHOOH�GLYHUVH�VH]LRQL�QRQ�VL�DGGHQVDQR� LQWRUQR�DG�XQ
XQLFD�
FXUYD�� PD� VRQR� SDUDPHWUL]]DELOL� FRQ� XQ� QXPHUR� LQGLFH� GHILQLWR� FRPH� LO� UDSSRUWR� WUD� OD�
YHORFLWj�LQ�DVVH�H�OD�PDVVLPD�YHORFLWj�YHUWLFDOH�GL�PRWR�RQGRVR�SHU�OD�VH]LRQH�LQ�DQDOLVL��&Lz�
Gj XQ
XOWHULRUH�FRQIHUPD�GHOO
LQIOXHQ]D�GHO�PRWR�RQGRVR�VXO�SURFHVVR�GL�GLIIXVLRQH��

/
DQDOLVL�VSHWWUDOH�GHOOH�FRPSRQHQWL�GL�YHORFLWj�KD�HYLGHQ]LDWR��D�GLIIHUHQ]D�GHO�JHWWR�
LPPHVVR�LQ�DFTXD�IHUPD��OD�SUHVHQ]D�GL�XQ�SLFFR�GRPLQDQWH�D�IUHTXHQ]D�XJXDOH�D�TXHOOD�GHO�
PRWR�RQGRVR��DQFKH�LQ�]RQH�GHO�JHWWR�SURVVLPH�DOO
DVVH�PHGLR��

/
DQGDPHQWR�GHOOD� SRUWDWD�� FDOFRODWD�SHU� LQWHJUD]LRQH�GHOOH� FRPSRQHQWL�YHUWLFDOL�GL�
YHORFLWj�� LQ� IXQ]LRQH�GHOOD�GLVWDQ]D�GDOO
XJHOOR�SUHVHQWD�XQ
DQGDPHQWR�FUHVFHQWH�� ,QROWUH�� L�
YDORUL� GHOOH� SRUWDWH� LQ� WXWWH� OH� VH]LRQH� WUDVYHUVDOL� VRQR�PDUFDWDPHQWH�PDJJLRUL� ULVSHWWR� D�
TXHOOL�UHODWLYL�DOOR�VWHVVR�JHWWR�LPPHVVR�LQ�DFTXD�IHUPD��

,O FRHIILFLHQWH� GL� LQWUXVLRQH� q� ULVXOWDWR� SL�� HOHYDWR� GL� TXHOOR� WURYDWR� SHU� OR� VWHVVR�
JHWWR�LPPHVVR�LQ�DFTXD�IHUPD��

&Lz� q� LQ� DFFRUGR� FRQ� TXDQWR� WURYDWR�� VHPSUH� VSHULPHQWDOPHQWH�� GD� $�0�� *HU�
��������(VVR�� LQROWUH��FRQIRUWD� O
LSRWHVL� IDWWD�GD�DOWUL�DXWRUL� �'�$��&KLQ�������HW�DO���FKH��
QHL PRGHOOL�PDWHPDWLFL�ODJUDQJLDQL�GD�HVVL�SURSRVWL��XWLOL]]DQR��QHO�FDVR�GL�JHWWL�LPPHVVL�LQ�
XQ FDPSR� GL� PRWR� RQGRVR�� XQ� FRHIILFLHQWH� GL� LQWUXVLRQH� IRU]DWR� LQ� DJJLXQWD� D� TXHOOR�
FODVVLFR��


