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LQWUXVLRQH��HQWUDLQPHQW� SXz�HVVHUH�GHILQLWD�FRPH�VHJXH��3HGHUVHQ���������

�� O
LPPLVVLRQH�GL�IOXLGR�QRQ�WXUEROHQWR�QHOOD�UHJLRQH�WXUEROHQWD�GL�XQ�DOWUR�IOXLGR��
RSSXUH�
�� OD�GLIIXVLRQH�GL�XQ�IOXLGR�FDUDWWHUL]]DWR�GD�XQ�FDPSR�GL�PRWR�WXUEROHQWR�DOO
LQWHUQR�GL�XQ�
IOXLGR DPELHQWH�LQ�PRWR�QRQ�WXUEROHQWR��

1HO FDPSR� GHOO
LQJHJQHULD� DPELHQWDOH� VL� SRQH� VSHVVR� LO� SUREOHPD� GHOOR� VWXGLR�
LGURGLQDPLFR�GL�FDPSL�GL�PRWR�FDUDWWHUL]]DWL�GD�VXSHUILFL�GL�VHSDUD]LRQH��R�LQWHUIDFFH� FKH�
GLYLGRQR�GXH�GLVWLQWH�UHJLRQL�FRQ�GLIIHUHQWL�OLYHOOL�HQHUJHWLFL��6L�SHQVL��SHU�HVHPSLR��DO�FDVR�
GHL ILRUGL�� DOOD� FODVVLFD� LQWHIDFFLD� DFTXD� GROFH�DFTXD� PDULQD� GHO� VRWWRVXROR� SXJOLHVH�� DL�
FDPSL� GL� PRWR� FKH� VL� LQVWDXUDQR� LQ� FRUULVSRQGHQ]D� GL� HVWXDUL�� DL� JHWWL�� DOOH� SLXPH�� DOOH�
FRUUHQWL�GL�GHQVLWj��DL�IXPL�HPHVVL�GDOOH�FLPLQLHUH��HWF��

)LJ�������7LSLFR�HVHPSLR�GL�PHVFRODPHQWR�WUD�DFTXD�GROFH�H�VDODWD��
)DFHQGR�ULIHULPHQWR�DOOD�ILJ�������LQ�FXL�VL�ULSRUWD�XQ�SURFHVVR�GL�PHVFRODPHQWR�WUD�

DFTXD�GROFH�H�DFTXD�VDODWD��WLSLFR�GHOOH�VFDWXULJLQL�GHOOH�DFTXH�GL�IDOGD�FKH�PXRYRQR�YHUVR�
OD FRVWD�� VL�GHQRWD� FRQ�TX H TG ULVSHWWLYDPHQWH� OD�SRUWDWD�GL� DFTXD� VDODWD� LQ�DFTXD�GROFH�H�
YLFHYHUVD��/R�VFKHPD�PHWWH�LQ�HYLGHQ]D�FRPH��JHQHUDOPHQWH��QHL�SURFHVVL�GL�PHVFRODPHQWR�
WLSLFL� GHL� IOXVVL� VWUDWLILFDWL� �VWUDWLILHG� IORZV�� VL� UHDOL]]L� XQ� PRWR� LQ� GLUH]LRQH� WUDVYHUVDOH�
DOO
LQWHUIDFFLD��

)DFHQGR� ULIHULPHQWR� DOOD� ILJ�� ����� VL� GHILQLVFH� IOXVVR� VSHFLILFR� GHOOD� VSLQWD� GL�
JDOOHJJLDPHQWR�SHU�LQWUXVLRQH�OD�VHJXHQWH�JUDQGH]]D��
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HVVHQGR�∆ �ρD�∆ρ��ρD H FRQ�RYYLR�VLJQLILFDWR�GHJOL�DOWUL�VLPEROL��
6L GHILQLVFH�IOXVVR�VSHFLILFR�GHOOD�VSLQWD�GL�JDOOHJJLDPHQWR�SHU�GLIIXVLRQH�OD�VHJXHQWH�

JUDQGH]]D�

∆ ⋅ dq g

1HOO
LSRWHVL�FKH�OR�VWUDWR�LQIHULRUH�GL�DFTXD�VDODWD�VLD�IHUPR�H�GXQTXH�FDUDWWHUL]]DWR�GD�
DVVHQ]D�GL�WXUEROHQ]D��OD�SRUWDWD�TG q QXOOD�HG�q�SUHVHQWH�HVFOXVLYDPHQWH�XQD�SXUD�LQWUXVLRQH��
'
DOWUD� SDUWH�� VH� O
LQWHUIDFFLD� IRVVH� FDUDWWHUL]]DWR� GD� FRQGL]LRQL� GL� VLPPHWULD�� OD� SRUWDWD� TG
XJXDJOLHUHEEH�OD�SRUWDWD�TX H VL�DYUHEEH�SUHVHQ]D�GL�SXUD�GLIIXVLRQH�VHQ]D�LQWUXVLRQH��

/
LQWUXVLRQH�� SHUWDQWR�� q� VWUHWWDPHQWH� OHJDWD� DOOD� WXUEROHQ]D��'L� TXL� OD� FRPSOHVVLWj�
GHOOD�VXD�DQDOLVL��

8Q�SULPR�FRQWULEXWR�
HVVHQ]LDOH� DOOD� FRQRVFHQ]D�
GHO� SURFHVVR� GL� LQWUXVLRQH�
VL HEEH� FRQ� L� ODYRUL� GL�
.OLQH�HW�DO����������.LP�HW�
DO�� �������� FKH� PLVHUR� LQ�
HYLGHQ]D� O
HVLVWHQ]D��
QHOO
DPELWR� GHJOL� VWUDWL� GL�
PHVFRODPHQWR��GL�VWUXWWXUH�
FRHUHQWL� WULGLPHQVLRQDOL��
FKLDPDWH� EXUVW� (VVL�
QRWDURQR� FKH� TXHVWH� VWUXWWXUH�� GHILQLWH� TXDVL�RUGLQDWH� WHQGHYDQR� D� PXRYHUVL� QHOO
DPELWR�
GHOOR�VWUDWR� OLPLWH�H�D�GDU� OXRJR�DG�HYHQWL�FLFOLFL�FDUDWWHUL]]DWL�GD�XQ�SHULRGR�PHGLR�7��,Q�
WHUPLQL� GL� DQDOLVL� GHOOH� VFDOH� GHO� IHQRPHQR�� 7� SXz� HVVHUH� DVVXQWR� SURSRU]LRQDOH� DOOR�
VSHVVRUH�GHOOR�VWUDWR�OLPLWH�H�LQYHUVDPHQWH�SURSRU]LRQDOH�DOOD�YHORFLWj�PHGLD�9��

)LJ�������5DSSUHVHQWD]LRQH�GHL�SURFHVVL�GL�FRDOHVFHQ]D�GHL�YRUWLFL� 
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8Q VHFRQGR�
FRQWULEXWR�DOOD� ULFHUFD�GL�
TXHVWH� VWXWWXUH� YRUWLFRVH�
IX DSSRUWDWR�GD�%URZQ�H�
5RVKNR� �������� FKH��
VWXGLDQGR� GHJOL� VWUDWL�
OLPLWL� WXUEROHQWL� SLDQL��
ULXVFLURQR� D� YLVXDOL]]DUOH��
$ WDO� SURSRVLWR�� FRPH�
HYLGHQ]LDWR� GD� 3HGHUVHQ�
�������� PHQWUH� q�
UHODWLYDPHQWH�IDFLOH�YLVXDOL]]DUH�VWUXWWXUH�FRHUHQWL�D�ODUJD�VFDOD��q��SXUWURSSR��UHODWLYDPHQWH�
FRPSOLFDWR� SRWHUQH� RWWHQHUH� LQIRUPD]LRQL� TXDQWLWDWLYH�� ,Q� RJQL� FDVR� XQD� EUHYH�
UDSSUHVHQWD]LRQH� GHL� SURFHVVL� GL� DFFRSSLDPHQWR� GHL� YRUWLFL��PHJOLR� QRWL� FRPH� SURFHVVL� GL�
FRDOHVFHQ]D� q� ULSRUWDWD� LQ� ILJ�� ���� �:LQDQW� H� %URZDQG�� ������� ,Q� ILJ�� ����� VL� ULSRUWD�
O
DQGDPHQWR�VSD]LR�WHPSRUDOH�GHOOD�QDVFLWD�GL�GXH�SLFFROL�YRUWLFL�H�GHOOD�UHODWLYD�FRDOHVFHQ]D�
GHJOL�VWHVVL��D�IRUPDUH�XQ�YRUWLFH�SL��JUDQGH��

,O SURFHVVR� GL� FRDOHVFHQ]D� GL� GXH� YRUWLFL� SL�� SLFFROL�� FDUDWWHUL]]DWL� GD� XQR� VWHVVR�
YHUVR�GHOOD�YRUWLFLWj��q�XQ�SURFHVVR�FKH�FRQVHQWH�XQ�PHVFRODPHQWR�WUD�XQ�IOXLGR�LQ�PRWR�QRQ�
WXUEROHQWR� FRQ� XQ� IOXLGR� LQ� PRWR� WXUEROHQWR�� ,Q� DOWUL� WHUPLQL�� DOOD� OXFH� GHOOH� GHILQL]LRQL�
SUHFHGHQWHPHQWH�GDWH��L�SURFHVVL�GL�FRDOHVFHQ]D�GHOOH�VWUXWWXUH�YRUWLFRVH�D�ODUJD�VFDOD�q�DOOD�
EDVH�GHOOD�FRQRVFHQ]D�GHO�SURFHVVR�GL�LQWUXVLRQH��(
�EHQ�QRWR��WUD�O
DOWUR��FKH�LO�SURFHVVR�GL�
LQWUXVLRQH�q�IRQGDPHQWDOH�SHU�OR�VWXGLR�IOXLGRGLQDPLFR�GHL�JHWWL�H�GHOOD�GLOXL]LRQH�GHO�VROXWR�
GD HVVL�WUDVSRUWDWR��

4XDQWR�GHWWR�LQ�SUHFHGHQ]D�VL�ULIHULVFH�DO�FDVR�GL�IOXVVL�VWUDWLILFDWL�VXSHUFULWLFL��RVVLD�
FDUDWWHUL]]DWL� GD� XQ� QXPHUR� GL� )URXGH� GHQVLPHWULFR�PDJJLRUH� GL� XQR��1HO� FDVR� GL� IOXVVL�
VWUDWLILFDWL� VXEFULWLFL� LO� SURFHVVR� GL� LQWUXVLRQH� q�PHQR� HYLGHQWH� H�YLROHQWR� SXU� ULPDQHQGR�
IRQGDPHQWDOH�SHU�OD�FRPSUHQVLRQH�GHO�FDPSR�GL�PRWR�LQ�LVWXGLR��%URZDQG�H�:DQJ��������
PLVHUR�LQ�HYLGHQ]D�OD�UDJLRQH�GL�XQ�VLPLOH�FRPSRUWDPHQWR��PRVWUDQGR�FRPH�OD�IRUPD]LRQH�
GHL YRUWLFL� H� LO� SURFHVVR�GL� FRDOHVFHQ]D�GHJOL� VWHVVL� FHVVDVVH�GL� HVLVWHUH�SHU�XQ�QXPHUR�GL�
)URXGH GHQVLPHWULFR�FULWLFR��LO�FXL�RUGLQH�GL�JUDQGH]]D�q�XJXDOH�D�XQR��

)LJ�������$QGDPHQWR�VSD]LR�WHPSRUDOH�GHOOD�QDVFLWD�GL�GXH�SLFFROL�YRUWLFL�H�GHOOD�UHODWLYD�FRDOHVFHQ]D� 
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)LJ�������6FKHPDWL]]D]LRQH�GHO�IHQRPHQR�GL�URWWXUD�GHOOH�RQGH�GL�+ROPERH�H�GHO�SURFHVVR�GL�LQWUXVLRQH�FRQ�IRUPD]LRQH�GL�SXQWL�FXVSLGDOL��
3HUWDQWR�� QHO� FDVR� GL� IOXVVL� VWUDWLILFDWL� VXEFULWLFL�� LO� SURFHVVR� GL� IRUPD]LRQH� H�

FRDOHVFHQ]D� GHL� YRUWLFL� q� LQHVLVWHQWH�� ,Q� TXHVWL� FDVL� %URZDQG� H�:DQJ� ������� RVVHUYDURQR�
O
HVLVWHQ]D� GL� XQ� SURFHVVR� GL� IRUPD]LRQH� GL� RQGH� GL� LQWHUIDFFLD�� FKH� FKLDPDURQR� RQGH� GL�
+ROPERH� LQ�RQRUH�GL�TXHOO
DXWRUH�FKH�QHO������QH�LQL]Lz�OR�VWXGLR��+ROPERH�-����������$�
WDO� ULJXDUGR� VL� YHGD� OD� ILJ�� �����'D� TXHVWD� ILJXUD� VL� RVVHUYD� FKH� OD� URWWXUD� GHOOH� RQGH� GL�
+ROPERH QRQ� q� OHJDWD� DG� XQ� UROO�XS� H�� SHUWDQWR�� LO� SURFHVVR� GL� LQWUXVLRQH� q�PROWR�PHQR�
YLROHQWR�ULVSHWWR�DO�FDVR�GL�IOXVVL�VWUDWLILFDWL�VXSHUFULWLFL��

/D URWWXUD�GHOOH�RQGH�GL�+ROPERH�q��GXQTXH��OHJDWD�DG�XQ�DXPHQWR�GHOOH�DPSLH]]H�
GHOOH� RQGXOD]LRQL�� 6L� RVVHUYD� FRPH�� LQ� TXHVWL� FDVL�� HVLVWD� XQ
DQDORJLD� FRQ� L� IHQRPHQL� GL�
URWWXUD�GHL�JHWWL�OLTXLGL�LQ�DULD�LQ�PRWR�ODPLQDUH��3HWULOOR���������SHU�OD�FXL�DQDOLVL�GLYLHQH�
IRQGDPHQWDOH� O
HIIHWWR� GHOOD� WHQVLRQH� VXSHUILFLDOH�� H�� TXLQGL�� D� OLYHOOR� DGLPHQVLRQDOH�� LO�
QXPHUR�LQGLFH�GL�:HEHU��

1HOOH� ILJJ�� ���� H� ���� VL� ULSRUWDQR�� ULVSHWWLYDPHQWH�� OR� VFKHPD� GL� JHQHUD]LRQH� GL�
YRUWLFL�D�SDUWLUH�GD�XQ�SURFHVVR�GL�FRDOHVFHQ]D�GL�DOWUL�SL��SLFFROL��IHQRPHQL�WLSLFL�GL�IOXVVL�
VWUDWLILFDWL�FRQ�DOWL�YDORUL�GHO�QXPHUR�GL�)URXGH�GHQVLPHWULFR��H�OR�VFKHPD�GL�IRUPD]LRQH�GL�
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SXQWL�FXVSLGDOL�UDSSUHVHQWDWLYL�GHOOD�URWWXUD�GHOOH�RQGH�GL�+ROPERH��IHQRPHQL�WLSLFL�GL�IOXVVL�
VWUDWLILFDWL�FRQ�EDVVL�YDORUL�GHO�QXPHUR�GL�)URXGH�GHQVLPHWULFR����

,O FDPELDPHQWR� GHOOD� ILVLFD� GHO� SURFHVVR� GL� LQWUXVLRQH� DO� YDULDUH� GHO� QXPHUR� GL�
)URXGH GHQVLPHWULFR�KD�XQD�QRWHYROH�LPSRUWDQ]D�VXOOH�SURSULHWj�PHGLH�GHO�FDPSR�GL�PRWR��

)LJ�������$QGDPHQWR�GHO�FRHIILFLHQWH�GL�LQWUXVLRQH��3HGHUVHQ���������
$SSDUH� HYLGHQWH�� GXQTXH�� FRPH� VLD� GL� IRQGDPHQWDOH� LPSRUWDQ]D� LO� FDOFROR� GHO�

FRHIILFLHQWH� GL� LQWUXVLRQH�� ,Q� SDUWLFRODUH�� OD� ILJ�� ����� WUDWWD� GD� 3HGHUVHQ� ��������PHWWH� LQ�
HYLGHQ]D�OD�GLSHQGHQ]D�GHO�FRHIILFLHQWH�GL�LQWUXVLRQH�GDO�QXPHUR�GL�)URXGH�GHQVLPHQWULFR�DO�

)LJ�������6FKHPDWL]]D]LRQH�GHOOH�VWUXWWXUH�YRUWLFRVH�WLSLFKH�GHL�JHWWL�H�GHO�SURFHVVR�GL�LQWUXVLRQH�OHJDWR�DG�HVVH�
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TXDGUDWR��)∆
����'D�TXHVWD�ILJXUD�VL�HYLQFH�DQFKH�OD�GLSHQGHQ]D�GHO�FRHIILFLHQWH�GL�LQWUXVLRQH�

GDOO
LQGLFH�GL�VFDEUH]]D�IZ� QHO�FDVR�GL�IOXVVL�VXEFULWLFL��SHU�HV��FRUUHQWL�GL�GHQVLWj�LQ�FDQDOL���
,O FRHIILFLHQWH�GL�LQWUXVLRQH�WHQGH�DG�XQ�YDORUH�OLPLWH�DO�WHQGHUH�GL�)∆

� DOO
LQILQLWR��
&RPH� JLj� PHVVR� LQ� HYLGHQ]D� QHL� FDSLWROL� SUHFHGHQWL�� LO� YDORUH� GHO� FRHIILFLHQWH� GL�

LQWUXVLRQH��GHL�JHWWL�SXUL�SLDQL�q�αH YH�XP �������HVVHQGR�XP OD�YHORFLWj�PDVVLPD�LQ�DVVH�DO�
YDULDUH� GHOOD� VH]LRQH� WUDVYHUVDOH��8WLOL]]DQGR� OD� YHORFLWj�PHGLD�9�GL� RJQL� VLQJROD� VH]LRQH�
WUDVYHUVDOH��LO�FRHIILFLHQWH�GL�LQWUXVLRQH�GHL�JHWWL�SXUL�SLDQL�q�α YH�9 �������HVVHQGR�YH OD�
YHORFLWj�GL�LQWUXVLRQH��-LUND��������GLPRVWUz�FKH�LO�FRHIILFLHQWH�GL�LQWUXVLRQH�GL�XQD�SLXPD�q�
��� GL� TXHOOR� GL� XQ� JHWWR� SXUR��$� WDO� ULJXDUGR�� 3HGHUVHQ� ������� QRWD� FKH� LO�PRWR�GL� XQD�
SLXPD� q� FDUDWWHUL]]DWR� GD� XQ�
PRYLPHQWR� VLQXRVR�� FRPH�
ULSRUWDWR� LQ� ILJ�� ����� $OOD� OXFH� GL�
TXHVWD� FRQVLGHUD]LRQH�� 3HGHUVHQ�
�������ULWLHQH�FKH��DQDOL]]DQGR�XQD�
SLXPD� VHFRQGR� XQ� SXQWR� GL� YLVWD�
ODJUDQJLDQR�� VL� RWWHUUHEEH� XQ�
YDORUH� GHO� FRHIILFLHQWH� GL�
LQWUXVLRQH� HVDWWDPHQWH� XJXDOH� D�
TXHOOR�GL�XQ�JHWWR�SXUR��/D�ILJ������
PRVWUD� OH� VLQXRVLWj� GL� XQD� SLXPD�
ULOHYDWH� VSHULPHQWDOPHQWH� FRQ�
O
XVR GL� XQ� DSSDUHFFKLR�
IRWRJUDILFR�� 'D� TXHVWD� ILJXUD� VL�
HYLQFH�FKH� O
DOODUJDPHQWR�GL�XQD�SLXPD��VHFRQGR�XQ�SXQWR�GL�YLVWD�HXOHULDQR��q�VHQ]
DOWUR�
PDJJLRUH� ULVSHWWR� D� TXHOOR� FKH� VL� RWWHUUHEEH� FRQ� XQ
DQDOLVL� ODJUDQJLDQD�� $� WDO� ULJXDUGR��
3HGHUVHQ� ������� RVVHUYD� FKH� �OD� GLYHUVD� YDOXWD]LRQH� GHOO
DOODUJDPHQWR� GL� XQD� SLXPD�� D�
VHFRQGR� FKH� O
DQDOLVL� VLD� HXOHULDQD� R� ODJUDQJLDQD�� UHQGH� FRQWR� GL� XQD� LQWHUSUHWD]LRQH� QRQ�
FRUUHWWD� GHL� GDWL� GL� ODERUDWRULR� SHU� OD� GHWHUPLQD]LRQH� GHO� FRHIILFLHQWH� GL� LQWUXVLRQH� GHOOH�
SLXPH��4XHVWD� HUURQHD� LQWHUSUHWD]LRQH�SRUWD� DG�DIIHUPDUH�FKH� LO� FRHIILFLHQWH�GL� LQWUXVLRQH�
GHOOH� SLXPH� VLD� PDJJLRUH� ULVSHWWR� D� TXHOOR� GHL� JHWWL� SXUL��� $� WDO� ULJXDUGR� VL� SXz� IDU�
ULIHULPHQWR�DQFKH�D�3HGHUVHQ��������H�DOOD�ILJ�������

)LJ�������7LSLFR�PRYLPHQWR�VLQXRVR�GHOOH�SLXPH� 
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)LJ�������5DSSUHVHQWD]LRQH�LVWDQWDQHD�GL�XQD�SLXPD��

)LJ�������3URILOL�GL�YHORFLWj�HXOHULDQR�H�ODJUDQJLDQR�GL�XQD�SLXPD��


