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/D� TXDOLWj� GHOOH� DFTXH� VXSHUILFLDOL� q� GL� UHFHQWH� RJJHWWR� GL� SDUWLFRODUH�
DWWHQ]LRQH�VLD�LQ�TXDQWR�IRQWH�GL�DSSURYYLJLRQDPHQWR�SHU�O¶XRPR��VLD�SHU�OD�
VRSUDYYLYHQ]D� GHJOL� HFRVLVWHPL�� /H� GLUHWWLYH� HXURSHH� VXOOH� DFTXH� �:DWHU�
)UDPHZRUN�'LUHFWLYHV��������&(�H�������&(���UHFHQWHPHQWH�LPSOHPHQWDWH�
�DG� HVHPSLR� ��������&(��� KDQQR� VWDELOLWR� XQD� VHULH� GL� QRUPH� DO� ILQH� GL�
FRQVHUYDUH�� SURWHJJHUH� H� PLJOLRUDUH� JOL� HFRVLVWHPL� DFTXDWLFL�� SURPXRYHUH�
O¶XVR� VRVWHQLELOH� GHOO¶DFTXD� H� SURPXRYHUH� OD� JUDGXDOH� ULGX]LRQH� GHJOL�
LQTXLQDPHQWL��
3HU�TXDQWR�ULJXDUGD�L�SURGRWWL�ILWRVDQLWDUL��O¶XWLOL]]R�GHOOH�DFTXH�VXSHUILFLDOL�
GHYH� ULVSHWWDUH� L� OLPLWL� GL� WROOHUDQ]D� SUHYLVWL� GDOOH� QRUPDWLYH� YLJHQWL�� LO�
OLPLWH� VWDELOLWR� SHU� OH� DFTXH� SRWDELOL� q� GL� ����µJ�O� SHU� LO� VLQJROR� SULQFLSLR�
DWWLYR�� H� GL� ���� µJ�O� SHU� LO� WRWDOH�� /H� GLUHWWLYH� FRPXQLWDULH� ������&(� H�
�������&(��UHFHSLWH�LQ�,WDOLD�FRQ�LO�'HFUHWR�/HJLVODWLYR����PDU]R�������Q��
����� ULFKLHGRQR�PLVXUH� �(QYLURQPHQWDO�&RQFHQWUDWLRQ� ±�(&�� H� SUHYLVLRQL�
�3UHGLFWHG� (QYLURQPHQWDO� &RQFHQWUDWLRQ� ±� 3(&�� GHOOH� FRQFHQWUD]LRQL�
DPELHQWDOL� GL� SURGRWWL� ILWRVDQLWDUL� QHL� FRPSDUWL� DPELHQWDOL� VXROR� �(&VRLO� H�
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3(&VRLO���DFTXH�VRWWHUUDQHH��(&JURXQGZDWHU�H�3(&JURXQGZDWHU���DULD��(&DLU�H�3(&DLU��
H� DFTXH� VXSHUILFLDOL� �(&VXUIDFH� ZDWHU� H� 3(&VXUIDFH� ZDWHU��� OH� SULPH� HIIHWWXDWH�
VHJXHQGR� PHWRGL� DQDOLWLFL� DGHJXDWL� H� EXRQD� SUDWLFD� GL� ODERUDWRULR�� OH�
VHFRQGH�PHGLDQWH�O¶XVR�GL�PRGHOOL�PDWHPDWLFL��7XWWH�OH�VWLPH�H�PLVXUH�GHOOH�
FRQFHQWUD]LRQL� DPELHQWDOL� GHYRQR� HVVHUH� UDSSUHVHQWDWLYH� GHOOH� FRQGL]LRQL�
SUHYDOHQWL� LQ� (XURSD� H� GHYRQR� VHUYLUH� DOOD� YDOXWD]LRQH� GHO� ULVFKLR�
�7R[LFRORJLFDO�([SRVXUH�5DWLR� ±�7(5��� ,O�7(5�VL� RWWLHQH�GDO� UDSSRUWR� WUD�
HVSRVL]LRQH�� PLVXUDWD� R� VLPXODWD�� HG� HIIHWWL� VXJOL� RUJDQLVPL� ³QRQ� WDUJHW´�
�&DSUL�DQG�7UHYLVDQ���������3HU�OH�DFTXH�VXSHUILFLDOL��VRQR�ULFKLHVWH�PLVXUH�
GL� (&� H�R� 3(&� SHU� YDOXWDUH� LO� ULVFKLR� QHO� EUHYH� SHULRGR�� D� ��������� RUH�
�ULVFKLR� FRQVHJXHQWH� D� WRVVLFLWj� DFXWD��� H� QHO� OXQJR�SHULRGR�� D� �����������
JLRUQL�GRSR�LO�WUDWWDPHQWR��ULVFKLR�FRQVHJXHQWH�D�WRVVLFLWj�FURQLFD���
3XUWURSSR�� DOO¶DWWR�SUDWLFR�� OD�YDOXWD]LRQH�GHO� ULVFKLR�QRQ�q�XQD�SURFHGXUD�
VHPSOLFH�� HG� HVLVWRQR� QXPHURVH� ODFXQH� VFLHQWLILFKH� H� FRQRVFLWLYH� QHOOD�
FDUDWWHUL]]D]LRQH� GHL� SURFHVVL� FKH� UHJRODQR� LO� GHVWLQR� DPELHQWDOH� GHL�
SURGRWWL�ILWRVDQLWDUL�QHL�FRUSL�LGULFL�VXSHUILFLDOL���
8QD� GHOOH� GLIILFROWj� SULQFLSDOL� q� OHJDWD� DOOD� QRWHYROH� YDULDELOLWj� GHOOH�
FDUDWWHULVWLFKH� GHL� FRUSL� LGULFL�� /D� VFROLQD� GHO� FDPSR�� LO� FDQDOH� LUULJXR�� LO�
WRUUHQWH�� LO� ILXPH�� LO� ODJR�� ROWUH� DG� DYHUH� GLPHQVLRQL� GLYHUVH� ORFDQR�
HFRVLVWHPL� H� IRUPH�GL� YLWD� GLYHUVH��/D� OHJJH� LWDOLDQD� �'HFUHWR�/HJLVODWLYR�
���������� GHILQLVFH� FRUSL� LGULFL� ³VLJQLILFDWLYL´� TXHOOL� FRQ� XQD� SRUWDWD�
LGUDXOLFD� PLVXUDELOH� SHU� DOPHQR� ���� JLRUQL� DOO¶DQQR�� &Lz� q� LQ�
FRQWUDGGL]LRQH�FRQ�TXDQWR�VWDELOLWR�GDOOD�QRUPD�HXURSHD��VHFRQGR�OD�TXDOH�
DQFKH� L� FRUSL� LGULFL� FRQ� SURSULHWj� LGUDXOLFKH� LQWHUPLWWHQWL� GHYRQR� HVVHUH�
WXWHODWL�� LQ� TXDQWR� ´VLVWHPD� ELRORJLFR� GLQDPLFR´� QHO� TXDOH� JOL� RUJDQLVPL�
YLYHQWL�ULFHYRQR�RVSLWDOLWj��VYROJRQR�IXQ]LRQL�ELRORJLFKH�H�WUDJJRQR�ULVRUVH�
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QHL�GLYHUVL�SHULRGL�GHOO¶DQQR��(¶�DOWUHWWDQWR�HYLGHQWH�QHOOD�QRUPD�HXURSHD�OD�
QHFHVVLWj�GL�WXWHODUH�OD�ELRGLYHUVLWj��
8Q¶DOWUD� GLIILFROWj� q� OHJDWD� DOOD� GLYHUVD� RULJLQH� GHOOD� FRQWDPLQD]LRQH� GD�
SURGRWWL� ILWRVDQLWDUL��7UDODVFLDQGR�OD�FRQWDPLQD]LRQH�SXQWLIRUPH��9LVFKHWWL�
HW�DO����������O¶RULJLQH�GHOOD�FRQWDPLQD]LRQH�GLIIXVD�GHOOH�DFTXH�VXSHUILFLDOL�
SXz�DYYHQLUH�FRQ�PRGDOLWj�GLIIHUHQWL��H�RJQXQD�GHOOH�VRUJHQWL�q�UHJRODWD�GD�
SURFHVVL�D�VH�VWDQWL��YDOXWDELOL�FRQ�PHWRGL�GL�PLVXUD�H�GL�SUHYLVLRQH�GLYHUVL��
7XWWR�TXHVWR�FRPSRUWD�GLIILFROWj�FKH�ULFKLHGRQR�XQ�VLJQLILFDWLYR�DSSRUWR�GL�
FRQRVFHQ]D� VFLHQWLILFD� H�� DO� ILQH� GL� XQD� YHORFH� DSSOLFD]LRQH� GHOOH� OHJJL��
DSSURFFL� PXOWLGLVFLSOLQDUL� WDOYROWD� SUDJPDWLFL�� 9HGUHPR� GL� VHJXLWR�� GRSR�
XQD� EUHYH� LQWURGX]LRQH� GHL� SURFHVVL�� FRPH� TXHVWR� DSSURFFLR� VL� YD�
VYLOXSSDQGR�LQ�VHGH�HXURSHD��
�
/(�625*(17,�',�&217$0,1$=,21(�(�,/�'(67,12�
'HULYD�GXUDQWH�L�WUDWWDPHQWL�
'XUDQWH� L� WUDWWDPHQWL� ILWRLDWULFL� GL� FROWXUH� HUEDFHH� HG� DUERUHH�� SDUWH� GHOOD�
PLVFHOD� SXz� UDJJLXQJHUH� L� FRUSL� LGULFL� VXSHUILFLDOL�� /¶HQWLWj� GL� TXHVWR�
SURFHVVR� q� IXQ]LRQH� GHO� WLSR� GL� DSSOLFD]LRQH�� GHOOD� PDFFKLQD� XWLOL]]DWD��
GHOOD�GLVWDQ]D�GDO�FRUSR�LGULFR��GHO�WLSR�GL�VLVWHPD]LRQH�GHOOD�FROWXUD�H�GHOOH�
FRQGL]LRQL�FOLPDWLFKH��YHQWR���
/D� TXDQWLWj� GL� SURGRWWR� ILWRVDQLWDULR� FKH� UDJJLXQJH� LO� FRUSR� LGULFR� SXz�
HVVHUH� VWLPDWD� LQ� IXQ]LRQH� GHO� WLSR� G¶XVR�� 1HJOL� 6WDWL� 8QLWL� OD� GHFLVLRQH�
YLHQH�SUHVD� LQVLHPH�DOOH�RUJDQL]]D]LRQL�DJULFROH�� LQ�2ODQGD��VL� WLHQH�FRQWR�
GL�XQD�SHUGLWD�GHOO¶����SHU� WUDWWDPHQWL� VX�FROWXUH�GL����FP�GL�DOWH]]D��GHO�
���VX�FROWXUH�HUEDFHH��GHO������VX�FROWXUH�DUERUHH�QHO�FDVR�LQ�FXL�JOL�XJHOOL�
HURJKLQR� OD� PLVFHOD� QHOOD� VWHVVD� GLUH]LRQH� GHO� YHQWR�� ,Q� (XURSD�� QHO�
SURFHVVR� GL� UHJLVWUD]LRQH� GHL� SURGRWWL� ILWRVDQLWDUL� VL� XWLOL]]DQR� GL� QRUPD�
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GHOOH� WDEHOOH� �ORRN� XS� WDEOHV�� FKH� ULDVVXPRQR� L� ULVXOWDWL� RWWHQXWL� GD�
VSHULPHQWD]LRQL�FRQGRWWH�LQ�*HUPDQLD��*DO]HPHLHU�HW�DO���������5DXWPDQQ�
HW� DO��� ������ VX� DOFXQH� FROWXUH� DJUDULH� �OXSSROR�� YLWH�� IUXPHQWR�� PHOR���
4XHVWR�VLVWHPD�GL�FDOFROR�q�PROWR�XWLOH��LQ�TXDQWR�WLHQH�FRQWR�GHOOD�GLVWDQ]D�
HVLVWHQWH�WUD�O¶DUHD�WUDWWDWD�H�LO�FRUSR�LGULFR�H�FRQVHQWH�XQ�FDOFROR�YHORFH��GDO�
TXDOH� q� IDFLOPHQWH� HVWUDSRODELOH� LO� OLYHOOR� GL� HVSRVL]LRQH� GHO� FRUSR� LGULFR�
OLPLWURIR�� 6L� WUDWWD� FRPXQTXH� GL� VWLPH� IRUWHPHQWH� FRQVHUYDWLYH�� SRLFKp� OH�
SURYH� FKH� KDQQR� GDWR� RULJLQH� DOOH� WDEHOOH� FRQVLGHUDQR� XQD� YHORFLWj� H�
GLUH]LRQH�FRVWDQWH�GL�YHQWR�SHUSHQGLFRODUH�DO�FRUSR�LGULFR��(�GL�TXHVWL�GDWL�
VL�XWLOL]]DQR� LO�����R� LO������SHUFHQWLOH�� D� VHFRQGD�GL� WUDWWDPHQWL� ILWRLDWULFL�
VLQJROL�R� ULSHWXWL��1HOOD� UHDOWj��TXHVWR�VFHQDULR�VL�YHULILFD�GL� UDGR��VWXGL�GL�
FDPSR�LQ�FRQGL]LRQL�LWDOLDQH�KDQQR�VWLPDWR�YDORUL�GL�GHULYD�PROWR�GLYHUVL�D�
VHFRQGD� GHOOH� FRQGL]LRQL� GL� FDPSR� RJJHWWR� GL� VWXGLR� �3DGRYDQL�	�&DSUL��
������&DSUL�HW�DO���������0D]]L�HW�DO����������6L�WUDWWD�TXLQGL�XQ�DSSURFFLR�
GD�XWLOL]]DUH�VROR�LQ�DOFXQL�FDVL��HV��SULPH�IDVL�GL�YDOXWD]LRQH�GHO�ULVFKLR���OD�
PLVXUD�q�GD�SUHIHULUH�GRYH�QHFHVVDULR��HV��OLPLWD]LRQL�G¶XVR���
�
5LFDGXWD�DWPRVIHULFD�
7UDFFH�GL�SURGRWWL�ILWRVDQLWDUL�SRVVRQR�UDJJLXQJHUH�O¶DWPRVIHUD�D�VHJXLWR�GL�
WUDWWDPHQWL�VXO�VXROR�H�VXL�YHJHWDOL��DWWUDYHUVR�OD�GHULYD��OD�YRODWLOL]]D]LRQH��
H� LO� SDUWLFRODWR� VROLGR� WUDVSRUWDWR� GDO� YHQWR�� 8QD� YROWD� UDJJLXQWD�
O¶DWPRVIHUD��SRVVRQR�PXRYHUVL�SHU�SLFFROH��PHGLH�H�OXQJKH�GLVWDQ]H�SHU�SRL�
ULFDGHUH�DO�VXROR�DWWUDYHUVR�OH�GHSRVL]LRQL�VHFFKH�H�XPLGH��
7UDFFH� GL� SURGRWWL� ILWRVDQLWDUL� QHOOH� DFTXH� GL� SUHFLSLWD]LRQH� VRQR� VWDWH�
PLVXUDWH� LQ� RFFDVLRQH� GL� GLYHUVL� PRQLWRUDJJL� HIIHWWXDWL� LQ� (XURSD� H� LQ�
$PHULFD�� VRQR� VWDWH� ULOHYDWH� FRQFHQWUD]LRQL� FRPSUHVH� WUD� ������ H� ��µJ�O��
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FRQ�YDORUL�PDVVLPL�GL���µJ�O��5LFKDUGV�HW�DO���������6LHEHUV�HW�DO����������,Q�
,WDOLD��HVSHULHQ]H�FRQGRWWH�DOO¶LQL]LR�GHJOL�DQQL�µ���KDQQR�HYLGHQ]LDWR�FKH�LQ�
DUHH� SURVVLPH� D� FHQWUL� DJULFROL� OH� SUHFLSLWD]LRQL� SLRYRVH� WUDVSRUWDYDQR�
UHVLGXL�FRPSUHVL� WUD�������H������J�O�GL�DODFKORU��DWUD]LQH��FDUEDU\O������'��
GLD]LQRQ��GLFKOREHQLO��0&3$��SDUDWKLRQ��SKRUDWH�DQG�WULIOXUDOLQ��VRSUDWWXWWR�
GXUDQWH�OH�VWDJLRQL�GHL�WUDWWDPHQWL��7UHYLVDQ�HW�DO����������
,� IDWWRUL� FKH� LQIOXHQ]DQR� LO� WUDVSRUWR�QHOO¶DULD� VRQR�QXPHURVL�� LQ�SDUWLFRODU�
PRGR��OH�SURSULHWj�GHOOD�VRVWDQ]D��WHQVLRQH�GL�YDSRUH�H�DOWUL�FRHIILFLHQWL�GL�
ULSDUWL]LRQH��� OH� FRQGL]LRQL� DPELHQWDOL� �YHQWR� H� XPLGLWj��� LO� ELODQFLR�
HQHUJHWLFR� GHO� VXROR� FKH� LQIOXHQ]D� L� IOXVVL� GL� PDVVD� FRQYHWWLYL�� OD� QDWXUD�
GHOOH� VXSHUILFL� WUDWWDWH� �UXJRVLWj� GHO� VXROR� H� GHOOH� VXSHUILFL� IRJOLDUL��
FDUDWWHULVWLFKH�FKLPLFKH���WHFQLFKH�GL�DSSOLFD]LRQH�H�GL�IRUPXOD]LRQH���
8QD� YROWD� UDJJLXQWD� O¶DWPRVIHUD�� L� SURGRWWL� ILWRVDQLWDUL� SRVVRQR� HVVHUH�
GHJUDGDWL� SHU� YLD� IRWRFKLPLFD�� VH� DVVRUERQR� OXFH�� R� SHU� YLD� LQGLUHWWD�
DWWUDYHUVR� UHD]LRQL� FRQ� UDGLFDOL� OLEHUL� IRWRJHQHUDWL�� 6L� VWLPD� XQ� WHPSR� GL�
HPLYLWD� PROWR� EUHYH� �GD� SRFKH� RUH� D� SRFKL� JLRUQL�� SHU� JUDQ� SDUWH� GHL�
SURGRWWL�ILWRVDQLWDUL��DG�HFFH]LRQH�GHJOL�RUJDQRFORUXUDWL��
�6XOOD� EDVH� GHOOH� PLVXUH� VSHULPHQWDOL� q� VWLPDELOH� XQD� ULFDGXWD� VX� VXROR��
QHOOH� ]RQH� SURVVLPH� DOO¶DSSOLFD]LRQH�� SDUL� D� XQ� PLOOHVLPR� GHOOD� GRVH�
DSSOLFDWD���
�
'UHQDJJLR�OLEHUR�ODWHUDOH�H�DWWUDYHUVR�GUHQL�
,� VXROL� FRQ� IDOGD� VXSHUILFLDOH�� WHQGHQ]LDOPHQWH� R� VSLFFDWDPHQWH� VDWXUL��
YHQJRQR�GUHQDWL� DUWLILFLDOPHQWH�PHGLDQWH� O¶LQWHUUDPHQWR�GL� WXEL�GUHQDQWL�R�
SHU� PH]]R� GL� VFROLQH�� 1HOOD� 3LDQXUD� 3DGDQD� RULHQWDOH� OD� VXSHUILFLH� FRVu�
VLVWHPDWD�VXSHUD�L�������HWWDUL��'D�GDWL�ELEOLRJUDILFL�UDFFROWL�LQ�GHWWDJOLR�GD�
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9LFDUL�	�0DOOHJQL���������VL�HYLGHQ]LD�FKH�LQ�TXHVWH�FRQGL]LRQL�OD�TXRWD�GL�
SURGRWWR�ILWRVDQLWDULR�DVSRUWDWD�GDOOH�DFTXH�GL�GUHQDJJLR�SXz�HVVHUH�WDOYROWD�
HOHYDWD�� QRQRVWDQWH� TXHVWR� GLSHQGD� GDOOH� SURSULHWj� GHOOD� VRVWDQ]D�� GDL�
YROXPL�GL�GUHQDJJLR��GDO�WLSR�GL�VXROR�H�GDOOH�FDUDWWHULVWLFKH�FOLPDWLFKH��LQ�
SDUWLFRODUH� OD� SLRYRVLWj��� 7UD� L� SURGRWWL� ILWRVDQLWDUL� VWXGLDWL�� OH� SHUGLWH�
PDJJLRUL� VRQR�VWDWH� ULVFRQWUDWH�FRQ� O¶DWUD]LQD��FRQ�YDORUL�FRPSUHVL� WUD���H�
������GHOOD� GRVH� GLVWULEXLWD�� FRQ� LO�PHWULEX]LQ� ������� H� LO� GLFDPED� ������
3LFFKL� GL� FRQFHQWUD]LRQH� QHO� WHPSR� VRQR� HYLGHQWL� DQFKH� SHU� DOWUL� SURGRWWL�
ILWRVDQLWDUL��FRPH�LO�PHWRODFKORU��O¶LVRSURWXURQ�H�LO�WHUEDFLO��*OL�HIIHWWL�GHOOH�
FDUDWWHULVWLFKH� GHO� VXROR� VXOO¶HQWLWj� GHOOH� SHUGLWH� SHU� GUHQDJJLR� VRQR� VWDWL�
PLVXUDWL� LQ� XQ� UHFHQWH� HVSHULPHQWR� GL� FDPSR� GD� �9LFDUL� HW� DO�� �� ������
%DOGHUDFFKL� HW� DO��� ������ FRQ� GLYHUVL� HUELFLGL� �SURVXOIXURQ�� WULDVXOIXURQ��
DWUD]LQD� H� VXRL�PHWDEROLWL� SULQFLSDOL��PHWRODFKORU��� 6HEEHQH� OH� SHUGLWH� SHU�
GUHQDJJLR� VLDQR� EHQ� FRUUHODWH� DOOH� SURSULHWj� GHOOH� VRVWDQ]H� H� DJOL� HYHQWL�
SLRYRVL� H� GL� GUHQDJJLR�� OH� SL�� DOWH� SHUGLWH� ������� D� ����� ��� VL� VRQR�
YHULILFDWH� QHO� VXROR� DUJLOORVR� ULVSHWWR� DO� VXROR� IUDQFR� VDEELRVR� ������ D�
��������D�FDXVD�GL�SHUFRUVL�SUHIHUHQ]LDOL�IUHTXHQWL�QHL�WHUUHQL�DUJLOORVL�H�EHQ�
VWUXWWXUDWL��/D�FRQWHPSRUDQHD�SUHVHQ]D�GL�GUHQL�H�GL�SHUFRUVL�SUHIHUHQ]LDOL�q�
LQIDWWL� XQ� IDWWRUH� FULWLFR� GL� ULVFKLR� GL� FRQWDPLQD]LRQH� GHOOH� DFTXH�
VXSHUILFLDOL��
�
6FRUULPHQWR�VXSHUILFLDOH�
/D�SHUGLWD�GL�SURGRWWL�ILWRVDQLWDUL�D�FDXVD�GHO�UXVFHOODPHQWR�H�GHOO¶HURVLRQH�
SXz� UDSSUHVHQWDUH�XQ�SUREOHPD�GL�JUDQGH� ULOHYDQ]D�DPELHQWDOH� VRSUDWWXWWR�
LQ� VXROL� FROWLYDWL� LQ� SHQGHQ]D� H� LQ� PDQFDQ]D� GL� FRUUHWWH� VLVWHPD]LRQL�
LGUDXOLFKH�� /R� VFRUULPHQWR� VXSHUILFLDOH� SXz� DYYHQLUH� DQFKH� LQ� WHUUHQL�
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SLDQHJJLDQWL�� TXDQGR� VRPPHUVL� D� FDXVD� G¶LUULJD]LRQL� H� GL� SUHFLSLWD]LRQL�
LQWHQVH��
,O�IHQRPHQR�q�VWDWR�VWXGLDWR�LQ�SDUWLFRODUH�PRGR�QHOO¶XOWLPR�YHQWHQQLR�GDL�
ULFHUFDWRUL� DPHULFDQL�� LQWHUHVVDQWL� UDVVHJQH� UDFFROJRQR� WXWWL� TXHVWL� VWXGL�
�&DSHO� HW� DO��� ������ &DPSDQLQL� HW� DO��� ������� ,� SULQFLSL� DWWLYL� VWXGLDWL� LQ�
SURYH�GL�OXQJR�SHULRGR�LQ�FDPSR�SUHVHQWDQR�SHUGLWH�PHGLH�FRPSUHVH�WUD�OR�
����DO����FLUFD�GHOOD�GRVH�DSSOLFDWD���
,Q�,WDOLD��QHJOL�XOWLPL�DQQL��VRQR�VWDWH�FRQGRWWH�DOFXQH�ULOHYDQWL��HVSHULHQ]H�
LQ�SURYLQFLD�GL�%RORJQD��0LDR�HW�DO����������/D�ULFHUFD�KD�DYXWR�OR�VFRSR�GL�
YDOXWDUH�O¶HIIHWWR�GHOOD�FRSHUWXUD�YHJHWDOH��FRYHU�FURS��GL�RU]R�VXOOD�TXDQWLWj�
GL� DFTXD� UXVFHOODWD� H� WHUUHQR� HURVR� LQ� WHUUHQL� LQ� SHQGLR� FROWLYDWL� D�PDLV� H�
VXOOH� UHODWLYH� SHUGLWH� GL� DWUD]LQD�� WHUEXWK\OD]LQD� H� PHWRODFKORU�� ,� ULVXOWDWL�
RWWHQXWL�KDQQR�HYLGHQ]LDWR�FKH�OD�FRSHUWXUD�YHJHWDOH�ULGXFH�GUDVWLFDPHQWH�OH�
SHUGLWH�GL�WHUUHQR�H�LO�UXVFHOODPHQWR�H��GL�FRQVHJXHQ]D��OH�SHUGLWH�GL�HUELFLGL�
H� QLWUDWL�� 7XWWDYLD�� YD� VRWWROLQHDWR� FKH� OH� SHUGLWH� GL� HUELFLGL� VRQR� ULVXOWDWH�
FRQWHQXWH� DQFKH�QHOOD� FROWXUD� GL�PDLV� VHQ]D� FRSHUWXUD�YHJHWDOH�� LQ�TXDQWR�
QRQ� KDQQR� PDL� VXSHUDWR� OR� ������ GHOOD� GRVH� DSSOLFDWD�� /¶LQIOXHQ]D� VXL�
IHQRPHQL� GL� UXVFHOODPHQWR� GHO� WLSR� GL� ODYRUD]LRQH� GHO� WHUUHQR� �PLQLPD�
ODYRUD]LRQH�H�FRQYHQ]LRQDOH��H�GHO�WLSR�GL�FROWXUD��PDLV�H�IUXPHQWR��KDQQR�
HYLGHQ]LDWR�FKH� OD�PLQLPD� ODYRUD]LRQH�FRQVHQWH�GL�FRQWHQHUH� OH�SHUGLWH�GL�
DFTXD� H� GL� VHGLPHQWR� ULVSHWWR� DOOD� ODYRUD]LRQH� FRQYHQ]LRQDOH�� ,O�
FRQWHQLPHQWR�q�ULVXOWDWR�SL��HOHYDWR�FRQ�LO�IUXPHQWR�FKH�FRQ�LO�PDLV������H�
����GL� ULGX]LRQH�� ULVSHWWLYDPHQWH�� ULVSHWWR�DOOD� ODYRUD]LRQH�FRQYHQ]LRQDOH�
SHU� OH� SHUGLWH� GL� DFTXD� UXVFHOODWD�� ���� H� ����GL� ULGX]LRQH� SHU� LO� WHUUHQR�
HURVR��� OH� SHUGLWH� GL� VROIRQLOXUHH� FRQ� OH� DFTXH� GL� UXVFHOODPHQWR� VRQR�
ULVXOWDWH� WUDVFXUDELOL� ��� ������ GHOOD� GRVH� GLVWULEXLWD��� PHQWUH� SL�� HOHYDWH��
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VHSSXUH�FRQWHQXWH��VRQR�ULVXOWDWH�TXHOOH�GL�PHWRODFKORU��DWUD]LQD�H�GHL�VXRL�
PHWDEROLWL��ILQR�DOOR�������GHOOD�GRVH�GLVWULEXLWD���
6IRUWXQDWDPHQWH��D�FDXVD�GHO�ULGRWWR�QXPHUR�GL�HVSHULHQ]H�FRQGRWWH�D�OLYHOOR�
GL� FDPSR� LQ� (XURSD�� QRQ� q� DG� RJJL� SRVVLELOH� HYLQFHUH� XQD� UHOD]LRQH�
TXDQWLWDWLYD� JHQHUDOL]]DELOH� WUD� FOLPD�VXROR� �SL�� XVR� GHO� VXROR��SURGRWWR�
ILWRVDQLWDULR��
�
'HVWLQR�QHO�FRUSR�LGULFR�
3RFKL� VWXGL� GL� FDPSR� VRQR� VWDWL� FRQGRWWL� D� TXHVWR� VFRSR� �/LQGHUV� HW�
DO��������H�QHVVXQR�GL�TXHVWL�LQ�,WDOLD���
/D�FDUDWWHUL]]D]LRQH�q�PROWR�FRPSOHVVD�H�VLWR�VSHFLILFD��,O��FRPSRUWDPHQWR�
GHO� SURGRWWR� ILWRVDQLWDULR�� H� TXLQGL� OD� VXD� GLVVLSD]LRQH�� q� IXQ]LRQH�
LQL]LDOPHQWH� GHOOD� VRUJHQWH� GL� FRQWDPLQD]LRQH� H� VXFFHVVLYDPHQWH� GHOOD�
GHJUDGD]LRQH�� GHL� SURFHVVL� GL� ULSDUWL]LRQH� VXOOH� IUD]LRQL� VROLGH�� GHOOD�
YRODWLOL]]D]LRQH�H�GHL�SURFHVVL�GL�WUDVSRUWR�GLOXL]LRQH��)LJXUD�����
�D�� 'HJUDGD]LRQH�� 1HOO¶DFTXD� VXSHUILFLDOH�� OD� GHJUDGD]LRQH� DYYLHQH�

VRSUDWWXWWR� SHU� LGUROLVL� H� IRWROLVL��PD� DQFKH� SHU� GHJUDGD]LRQH�ELRWLFD���
6L� WUDWWD� GL� ³ELRILOP´� PLFURELFL� DWWLYL� VRSUDWWXWWR� QHO� FRQWRUQR� GHOOD�
ELRPDVVD�DFTXDWLFD�YHJHWDOH�HG�DQLPDOH��/¶LPSRUWDQ]D�UHODWLYD�GL�XQR�
R� GHOO¶DOWUR� SURFHVVR� q� IXQ]LRQH� GHOOH� FDUDWWHULVWLFKH� GHO� VLVWHPD�� DG�
HVHPSLR� LO� S+� H� OD� WHPSHUDWXUD� LQIOXHQ]DQR� O¶LGUROLVL�� PHQWUH� OD�
SURIRQGLWj� H� OD� WRUELGLWj� GHO� FRUSR� LGULFR� LQIOXHQ]DQR� O¶HQWLWj� GHOOD�
IRWROLVL�� H� VRSUDWWXWWR� OD� TXRWD� ELRGLVSRQLELOH� IUXWWR� GHL� SURFHVVL�
SDUWLWLYL�YLHQH�GHJUDGDWD��

�
�

)LJXUD���
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6RUJHQWL�SULQFLSDOL�GL�FRQWDPLQD]LRQH�GHO�FRUSR�LGULFR�VXSHUILFLDOH��LQ�
LQJOHVH�SHU�ULVSHWWDUH�OD�WHUPLQRORJLD�XWLOL]]DWD�QHL�PRGHOOL��

�

0LFURSRUHV

6HHSDJH�DQG�OHDFKLQJ

3HVWLFLGH�DSSOLFDWLRQ

5RRW�ZDWHU�
XSWDNH

3UHFLSLWDWLRQ
��LUULJDWLRQ

,QWHUFHSWLRQ

7UDQVSLUDWLRQ

,QILOWUDWLRQ
5XQRII

(YDSRUDWLRQ

'UDLQDJH�OHDFKLQJ:
DWH

U�E
RG
\

9RODWLOL]DWLRQ

'ULIW

0DFURSRUHV

)DWH

�
�
�E�� 3DUWL]LRQH��3HU�³SDUWL]LRQH´�VL� LQWHQGH�LO�SURFHVVR�PHGLDQWH�LO�TXDOH�LO�

SURGRWWR� ILWRVDQLWDULR� VL� ULSDUWLVFH� WUD� OD� IDVH� DFTXRVD� H� OH� IUD]LRQL�
LQRUJDQLFKH�HG�RUJDQLFKH�GHO�FRUSR�LGULFR�SUHVHQWL�LQ�IRUPD�GLVVROWD�R�
GL� DUWLFRODWR� VROLGR� �HV�� DVVRUELPHQWR�DGVRUELPHQWR�H� LO�GHVRUELPHQWR�
GDOOH� PDFURILWH�� VHGLPHQWL�� O¶DVVRUELPHQWR� GD� SDUWH� GHJOL� RUJDQLVPL�
EHQWRQLFL�� DVVRUELPHQWR� GHOOD� VRVWDQ]D� RUJDQLFD� GLVVROWD���
/¶LPSRUWDQ]D� GL� TXHVWL� SURFHVVL� GLSHQGRQR� GDOOH� FDUDWWHULVWLFKH�
FKLPLFR�ILVLFKH� H� ELRORJLFKH� GHO� VLVWHPD�� 'L� QRUPD� VL� FRQVLGHUDQR� L�
SURFHVVL� UHYHUVLELOL� H� SURSRU]LRQDOL� DO� FRQWHQXWR� GHOOD� VRVWDQ]D�
RUJDQLFD�QHL� VHGLPHQWL�� H�QHL�³ELRILOP´�GHOOH�PDFURILWH�� ,Q� UHDOWj��SHU�
XQ� VLVWHPD� ELRORJLFR� GLQDPLFR� FRPH� TXHOOR� DFTXDWLFR�� TXHVWH�
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LQWHUSUHWD]LRQL� VRQR� YHURVLPLOL� TXDQGR� VL� YXROH� YDOXWDUH� O¶HQWLWj�
GHOO¶HVSRVL]LRQH� H� GHJOL� HIIHWWL� �ULVFKLR� HFRWRVVLFRORJLFR�� GHJOL�
RUJDQLVPL� EHQWRQLFL� QHO� WHPSR�� GHOOH� ORUR� IRUPH� JLRYDQLOL� D� FRQWDWWR�
GHL� VHGLPHQWL�� GHOOH� ORUR� IXQ]LRQL� ELRORJLFKH� �HV�� VWUDWHJLH� GL�
DOLPHQWD]LRQH���

�F�� 7UDVSRUWR�� 5LJXDUGD� LO� WUDVSRUWR� GHOOH� IRUPH� GLVVROWH� H� DGVRUELWH� VXL�
VHGLPHQWL�� PHGLDWR� GDO� IOXVVR� GHOO¶DFTXD�� ,O� FRUSR� LGULFR� KD� XQD�
LQWULQVHFD� FDSDFLWj� ELRORJLFD�� FKLPLFD� H� ILVLFD�GL� GHSXUDUVL�� SHQVLDPR�
DOO¶HIIHWWR� GLOXLWLYR� GHO� VLVWHPD� GHOOD� VXD� SRUWDWD� LGUDXOLFD�� O¶HIIHWWR�
GHOOH�WRUELGH��,Q�FRQGL]LRQL�GL�OLHYH�FRQWDPLQD]LRQH��WUDFFH�GL�SURGRWWL�
ILWRVDQLWDUL� DOWULPHQWL� SRWHQ]LDOPHQWH� WRVVLFKH�� YHQJRQR� QDWXUDOPHQWH�
UHVH�LQQRFXH��

�G�� 9RODWLOL]]D]LRQH��6LD�LQ�VHJXLWR�DOOD�GHULYD��VLD�LQ�VHJXLWR�DOOD�ULFDGXWD�
DWPRVIHULFD�� VLD� SHU� FRQWDPLQD]LRQL� GLUHWWH� GDOOD� VXSHUILFLH� DFTXRVD��
XQD� SDUWH� GHO� SURGRWWR� ILWRVDQLWDULR� SXz� ULWRUQDUH� DOO¶DWPRVIHUD� LQ�
IXQ]LRQH� GHOOH� VXH� FDUDWWHULVWLFKH� FKLPLFR�ILVLFKH�� 4XHVWR� IHQRPHQR�
DXPHQWD� DOO¶DXPHQWDUH� GHOOD� OLSRILOLD� GHOOH� VRVWDQ]H� H� GHO�
IOXVVR�ULPHVFRODPHQWR�LGUDXOLFR��

�
�
/$� 35(9,6,21(� '(//(� &217$0,1$=,21,� (� '(//$�
',66,3$=,21(�
/D�FRQWDPLQD]LRQH�H�LO�VXFFHVVLYR�GHVWLQR�GHL�SURGRWWL�ILWRVDQLWDUL�QHL�FRUSL�
LGULFL�SRVVRQR�HVVHUH�VLPXODWL�PHGLDQWH�O¶XVR�GL�GLYHUVL�PRGHOOL��
/D� ULFDGXWD� DWPRVIHULFD� SXz�HVVHUH� VWLPDWD�PHGLDQWH�XQ�PRGHOOR�SDUWLWLYR�
EDVDWR� VXOOD� IXJDFLWj� �7UHYLVDQ� HW� DO��� ������0DFND\�� ������:DQLD� HW� DO���
������� 6L� WUDWWD� GL� PRGHOOL� JURVVRODQL� FKH� GDQQR� XQ� LQGLFD]LRQH� UHODWLYD�
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GHOO¶LPSRUWDQ]D�H�GHOOD�SRWHQ]LDOH�ULFDGXWD�GHOOH�VRVWDQ]H�LQ�XQ�SDUWLFRODUH�
DPELHQWH�H�WHPSR��6RQR�LQDIILGDELOL�SHU�YDOXWD]LRQL�TXDQWLWDWLYH��
/D� GHULYD�� FRPH� JLj� DFFHQQDWR�� SXz� HVVHUH� VWLPDWD� GDOOH� WDEHOOH� GL�
*DO]HPHLHU�HW�DO����������R�PHGLDQWH�DOWUL�PRGHOOL�FRPH�TXHOOR�VWDWXQLWHQVH�
$JGULIW��%LUGV�HW�DO����������1HVVXQD�GL�TXHVWH�IRQWL�SHUPHWWH�GL�VWLPDUH�OH�
SHUGLWH�LQ�FRQGL]LRQL�G¶XVR�VX�FROWXUH�DUERUHH�PHGLWHUUDQHH��DJUXPL��ROLYR��
HFF��H�SHU�WUDWWDPHQWL�PDQXDOL�VXOOH�FROWXUH�RUWLFROH��
/R� VFRUULPHQWR� VXSHUILFLDOH� SXz� HVVHUH� FDOFRODWR� PHGLDQWH� LO� PRGHOOR�
3(/02���LO�35=0�R�LO�*/($06����LLO�GUHQDJJLR�ODWHUDOH�PHGLDQWH�LO�PRGHOOR�
3(67/$�H�LO�0$&52��&DSUL�HW�DO����������7XWWL�TXHVWL�PRGHOOL�VRQR�VWDWL�
DSSOLFDWL� QXPHURVH� YROWH� LQ� (XURSD� VRSUDWWXWWR� SHU� OD� VLPXOD]LRQH� GHOOD�
SHUFROD]LRQH�� ,O� ORUR� OLYHOOR� GL� ³DIILGDELOLWj´� SHU� OD� VLPXOD]LRQH� GHOOR�
VFRUULPHQWR� VXSHUILFLDOH� H� GHO� GUHQDJJLR� q� FRPSOHVVLYDPHQWH� EDVVR� H�
ULFKLHGH�XQ�QRWHYROH� VIRU]R�GL� FDOLEUD]LRQH� �SDUDPHWUL]]D]LRQH�� �'XEXV�HW�
DO���������'HO�5H�HW�DO����������
,O�GHVWLQR�QHO�FRUSR� LGULFR�PHGLDQWH� LO�72;6:$��6/227%2;��723),7��
:$63�� (;$06�� 62,/)8*� � �/LQGHUV� HW� DO��� ������� $G� HFFH]LRQH� GHO�
72;6:$�H�GHOO¶(;$06��ULVSHWWLYDPHQWH�VYLOXSSDWL�LQ�2ODQGD�H�LQ�86$�D�
VFRSL� UHJLVWUDWLYL�� JOL� DOWUL� PRGHOOL� VRQR� SRFR� FRQRVFLXWL� H� VYLOXSSDWL�� ,Q�
JHQHUDOH�LO�ORUR�OLYHOOR�GL�YDOLGD]LRQH�q�PROWR�EDVVR��
7XWWL�TXHVWL�PRGHOOL�VRQR�DSSOLFDELOL�DOOH�FRQGL]LRQL�GL�FDPSR�H�ULFKLHGRQR�
XQD�FHUWD�HVSHULHQ]D�GHOO¶RSHUDWRUH�VRSUDWWXWWR�QHOOR�VYLOXSSR�GHOOR�VFHQDULR�
GL�VLPXOD]LRQH�H�QHOO¶LQWHUSUHWD]LRQH�GHL� ULVXOWDWL��3HU�VLPXOD]LRQL�VX�VFDOD�
GL� EDFLQR� H� UHJLRQDOH� q� SRVVLELOH� FROOHJDUH� OD� ORUR� IXQ]LRQDOLWj� D� TXHOOH�
VSHFLILFKH� GHL� SURJUDPPL� LQIRUPDWLYL� WHUULWRULDOL� �*,6�� PHGLDQWH� GLYHUVH�
WHFQLFKH��&DSUL�HW�DO���������'HO�5H�HW�DO���������
�
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$3352&&,2�(8523(2��)2&86��
)LQR� DG� XQ� UHFHQWH� SDVVDWR�� PROWL� 6WDWL� 0HPEUL� DGRWWDYDQR� XQ� SULQFLSLR�
PROWR�VHPSOLFH�SHU�YDOXWDUH�O¶HVSRVL]LRQH�GHOOH�DFTXH�VXSHUILFLDOL��XQ�FRUSR�
LGULFR�VWDWLFR�GL����FP�GL�SURIRQGLWj�DGLDFHQWH�DO�FDPSR�WUDWWDWR�FKH�YLHQH�
UDJJLXQWR�GDOOD�GHULYD�GL�XQ� WUDWWDPHQWR�FRPH�VFHQDULR��&L� VL� q� UHVL�FRQWR�
FKH�SHU�XQD�PLJOLRUH�YDOXWD]LRQH�GHO�ULVFKLR�TXHVWR�VFHQDULR�GRYHYD�HVVHUH�
ULGHILQLWR� FRQ� XQ� PDJJLRUH� GHWWDJOLR�� ,Q� VHJXLWR� DOO¶HPDQD]LRQH� GHOOD�
'LUHWWLYD� �������&(�� VX� ULFKLHVWD� GHOOD� &RPPLVVLRQH� (XURSHD�� q� VWDWR�
LVWLWXLWR� XQ� FRPLWDWR� SHUPDQHQWH� GL� HVSHUWL� GDO� QRPH�)2&86� �)RUXP� IRU�
&R�RUGLQDWLRQ�RI�SHVWLFLGH�IDWH�PRGHOV�DQG�WKHLU�86H���'L�YROWD�LQ�YROWD��LQ�
IXQ]LRQH�GHOOH�SULRULWj�QRUPDWLYH��YHQJRQR�LVWLWXLWH�FRPPLVVLRQL�VSHFLILFKH�
FKH�SURSRQJRQR�SURWRFROOL��PHWRGRORJLH��PRGHOOL�H�DUFKLYL�GL�GDWL��VFHQDUL��
SHU�O¶HVHFX]LRQH�GHOOH�DSSOLFD]LRQL�PRGHOOLVWLFKH��3XU�GHILQHQGROH�SURSRVWH��
OD�&RPPLVVLRQH� FRQVLGHUD�JOL� HODERUDWL�GHO�)2&86�GRFXPHQWL�XIILFLDOL� H��
SHU� TXHVWR� PRWLYR�� QH� JDUDQWLVFH� OD� GLIIXVLRQH�� OD� FHUWLILFD]LRQH�� OD�
FRQVHUYD]LRQH� H� O¶DJJLRUQDPHQWR�� 1HO� FDVR� GHOOH� DFTXH� VXSHUILFLDOL� OD�
FRPPLVVLRQH�GL�ODYRUR�KD�LQL]LDWR�L�ODYRUL�QHO������FRQFOXGHQGROL�QHO������
�)2&86�� ������� O¶HODERUDWR� ILQDOH� SXz� HVVHUH� VFDULFDWR� JUDWXLWDPHQWH� DO�
VLWR�ZHE�KWWS���YLVR�HL�MUF�LW�IRFXV����
3HU�EUHYLWj��LO�FDOFROR�GHL�3(&�QHOOH�DFTXH�VXSHUILFLDOL��DFTXH�H�VHGLPHQWL��
VL� UHDOL]]D� LQ�XQ�VLVWHPD�D�IDVL��2JQL�IDVH�SUHOXGH�OD�SUHFHGHQWH�LQ�FDVR�GL�
ULVSRVWD�QHJDWLYD��QHVVXQ�ULVFKLR���)LJXUD������
/D�SULPD�IDVH�VL�EDVD�VX�XQ
XQLFD�DSSOLFD]LRQH�VLPXODWD�QHOOH�FRQGL]LRQL�SL��
HVWUHPH� GHILQLWH� GL� ³ZRUVW� FDVH´� �DOWR� SHULFROR� SRWHQ]LDOH��� OD� IDVH� GXH� VL�
EDVD� VX� DSSOLFD]LRQL� ULSHWXWH� VHPSUH� FRQ� DOWR� SHULFROR� SRWHQ]LDOH� GL�
FRQWDPLQD]LRQH� �³ZRUVW� FDVH´�� PD� WHQHQGR� FRQWR� GHOOD� GLVVLSD]LRQH� WUD�
XQ¶DSSOLFD]LRQH�H�O¶DOWUD���
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)LJXUD���
�

�
)$6(���
6FHQDULR�
HVWUHPR�

1HVVXQD�FRQGL]LRQH�
VSHFLILFD�GL�FOLPD��FROWXUD��

WRSRJUDILD�R�VXROR�

/¶XVR�q�VLFXUR"� 1HVVXQ�DOWUD�LQGDJLQH�6

)$6(���
�&DULFKL�DPELHQWDOL�EDVDWL�
VX�DSSOLFD]LRQL�VHTXHQ]LDOL�

1
/¶XVR�q�VLFXUR"� 1HVVXQ�DOWUD�LQGDJLQH�6

L�

1
R�

)$6(���
�&DULFKL�DPELHQWDOL�EDVDWL�
VX�DSSOLFD]LRQL�VHTXHQ]LDOL�

1
/¶XVR�q�VLFXUR"� 1HVVXQ�DOWUD�LQGDJLQH�6

1
R�

1HVVXQD�FRQGL]LRQH�
VSHFLILFD�GL�FOLPD��FROWXUD��

WRSRJUDILD�R�VXROR�

6FHQDUL�UHDOLVWLFL�HVWUHPL�

)$6(���
�&DULFKL�FRPH�QHOOD�IDVH����
&RQVLGHUDQGR�XQ¶DPSLR�

VSHWWUR�G¶XVR�

&RPELQD]LRQL�UHDOLVWLFKH�H�
VSHFLILFKH�GL�VXROR��WRSRJUDILD��

FOLPD�H�FRUSL�LGULFL�

1
R�
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(QWUDPEH� TXHVWH� IDVL� VRQR� FRQVHUYDWLYH� H� YRJOLRQR�PLQLPL]]DUH� JOL� VWXGL�
SHU�L�SURGRWWL�D�EDVVR�R�QXOOR�LPSDWWR�SHU�L�FRUSL�LGULFL��/D�IDVH�WUH�FRQVLVWH�
QHOOD�GHILQL]LRQH�GL�XQ�FHUWR�QXPHUR�GL�VFHQDUL�UDSSUHVHQWDWLYL��7DEHOOD���H�
)LJXUD�����DOO¶LQWHUQR�GL�XQ�FHUWR�LQWHUYDOOR�GL�YDULD]LRQH��GL�FOLPL��FROWXUH��
VXROL��WLSL�H�PRGDOLWj�GL�FRQWDPLQD]LRQH�GL�FRUSL�LGULFL�VXSHUILFLDOL���
/D� VFHOWD� GL� GHILQLUH� GHJOL� VFHQDUL� HXURSHL�� WUDH� RULJLQH� GDOOD� QHFHVVLWj� GL�
SURGXUUH�GHJOL� DUFKLYL�GL� GDWL�SHU� O¶DSSOLFD]LRQH�GHL�PRGHOOL��)LOH�GL� LQSXW�
VRQR� GLVSRQLELOL� SHU� L� ��� VFHQDUL� HXURSHL� H� ³SURQWL� DOO¶XVR´� SHU� L�PRGHOOL�
0$&52��35=0��DQG�72;6:$��
�

7DEHOOD���
,����VFHQDUL�HXURSHL�VHOH]LRQDWL�GDO�)2&86�

�
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/DQQD�

'�� ���� ���� &OD\� ���� ����±��� 'LWFK��
VWUHDP�

%ULPVWRQH�

'�� ���� ���� 6DQG� ���� ��±����� 'LWFK� 9UHHGHSHHO�
'�� ���� ���� /RDP� ���� ����±��� 3RQG��

6WUHDP�
6NRXVER�

'�� ����� ���� /RDP� ���� ��±��� 3RQG��
VWUHDP�

/D�-DLOOLHUH�

'�� ����� ���� &OD\�ORDP� ���� ��±����� 'LWFK� 7KLYD�
5�� ����� ���� 6LOW�ORDP� ���� �� 3RQG��

VWUHDP�
:HLKHUEDFK�

5�� ����� ����� 6DQG\�ORDP� �� ��
� 6WUHDP� 3RUWR�
5�� ����� ���� &OD\�ORDP� �� ��
� 6WUHDP� %RORJQD�
5�� ����� ���� 6DQG\�FOD\�

ORDP�
���� �� 6WUHDP� 5RXMDQ�
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)LJXUD���
,����VFHQDUL�HXURSHL�SHU�LO�FDOFROR�GHO�3(&�QHOOH�DFTXH�VXSHUILFLDOL�

�'� �GUDLQDJH��5� �UXQ�RII��

�
,� PRGHOOL� LQWHUDJLVFRQR� O¶XQR� FRQ� O¶DOWUR� QHO� VHQVR� FKH� LQ� IXQ]LRQH� GHOOR�
VFHQDULR� FRQVLGHUDWR� LO� PRGHOOR� 0$&52�� RSSXUH� LO� 35=0� VRQR� VHPSUH�
FRQQHVVL� DO� PRGHOOR� 72;6:$� �)LJXUD� ���� &RVu�� VH� O¶XWHQWH� XWLOL]]D� XQR�
GHJOL� VFHQDUL� GHO� GUHQDJJLR� �VFHQDUL�'��0$&52�SURGXUUj�JOL� LQSXW�SHU� LO�
PRGHOOR� 72;6:$�� H� DOWUHWWDQWR� QHO� FDVR� GHJOL� VFHQDUL� GL� VFRUULPHQWR�
VXSHUILFLDOH� FRQ� LO� 35=0� �VFHQDUL� 5��� ,Q� HQWUDPEH� L� FDVL�� OD� VLPXOD]LRQH�
VDUj�SURGRWWD�SHU�FRUSL�LGULFL�GL�GLYHUVD�GLPHQVLRQH��GLWFK��VWUHPD�H�SRQG���
LQSXW� VSHFLILFL�GL�GULIW�RWWHQXWL�PHGLDQWH� LO�'ULIW�&DOFXODWRU��1HJOL� VFHQDUL�

'�

5�5�5�

'� 5�
'�

'�
'�

'�
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VRQR� ULVSHWWDWH� OH� FRQGL]LRQL� FOLPDWLFKH� UDSSUHVHQWDWLYH� GHOO¶DUHD�
JHRJUDILFD�� LO� WLSR� GL� FROWXUD� DJUDULD�� OH� SUDWLFKH� DJULFROH� XWLOL]]DWH�
�LUULJD]LRQH��� $O� WHUPLQH� GHOOD� VLPXOD]LRQH�� VL� RWWHQJRQR� YDORUL� GL� 3(&�
GLVWULEXLWL� QHOOH� DUHH� JHRJUDILFKH� FRSHUWH� GDOOR� VFHQDULR� VFHOWR� FRPH�
ULSRUWDWR�D�VFRSR�G¶HVHPSLR�QHOOD�)LJXUD����
�

)LJXUD���
/D�UHOD]LRQH�WUD�L�PRGHOOL�QHOOD�IDVH���GL�YDOXWD]LRQH�

�

6WHS���&DOFXODWLRQV

3(&VZ DQG�3(&VHG
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�UXQRII�'ULIW�&DOF
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�

3HU� IDFLOLWDUH� O¶XVR� GHL� GLYHUVL�PRGHOOL�� XQ� LQWHUIDFFLD� XVHU�IULHQGO\�
DLXWD� O¶XWHQWH� D� LQVHULUH� L� GDWL� GHOOH� GLYHUVH� DSSOLFD]LRQL� D� FDVFDWD�
�6:$6+��6XUIDFH�:$WHU�6FHQDULRV�+HOS���
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)LJXUD���
(VHPSLR�GL�ULVXOWDWR�GHOOR�VWHS����3(&���

TXDQGR�HVWUDSRODWR�DOO¶HVWHQ]LRQH�JOREDOH�HXURSHD�

�
/D� IDVH� �� ULFKLHGH� VWXGL� GL� YDOXWD]LRQH� GHO� ULVFKLR� VLWR�VSHFLILFKH�� FKH�
SRVVRQR�HVVHUH�GHILQLWL�VXOOD�EDVH�GHL�ULVXOWDWL�RWWHQXWL�QHOOD�IDVH����,Q�TXHVWD�
IDVH��VRQR�ULFKLHVWH�GHOOH�LQIRUPD]LRQL�VLWR�VSHFLILFKH��GHOOH�SURYH�GL�FDPSR�
LQ�FXL� VDUDQQR�SUHVH� LQ�FRQVLGHUD]LRQL� WXWWH� L� IDWWRUL� HFRORJLFL�QDWXUDOL� FKH�
QHOOD�UHDOWj�FRQWULEXLVFRQR�D�ULGXUUH�LO�ULVFKLR��HV��IDVFH�WDPSRQH��PLVXUH�GL�
GHULYD�� SUHVHQ]D� GL� WRUELGR�� HIIHWWR� GHOOH�PDFURILWH�� HFF���4XHVWD� IDVH� SXz�
HVVHUH�FRQGRWWD�DQFKH�LQ�VHJXLWR�D�VSHFLILFKH�ULFKLHVWH�GHL�3DHVL�0HPEUL�SHU�
GHILQLUH� DUHH� YXOQHUDELOL�� OLPLWD]LRQL� G¶XVR�� R� SHU� LPSRUUH� UHVWUL]LRQL� LQ�
HWLFKHWWD��

([WHQW�RI�6FHQDULR�5�
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4XHVWR�DSSURFFLR�RIIUH�XQ�PHWRGR�DUPRQL]]DWR�SHU�YDOXWDUH�L�3(&��FRPXQH�
D� WXWWL�JOL�6WDWL�0HPEUL�H�EDVDWR�VXOOH�SL�� UHFHQWL�FRQRVFHQ]H�VFLHQWLILFKH��
4XHVWR� SHUPHWWH� GL� PLJOLRUDUH� LO� SURFHVVR� GL� YDOXWD]LRQH� GHL� SURGRWWL�
ILWRVDQLWDUL� GXUDQWH� LO� SHULRGR� SUH�� H� SRVW�UHJLVWUDWLYR�� H� GL� DXPHQWDUH� OD�
WUDVSDUHQ]D� GHL� PHWRGL� GL� FDOFROR� H� GHL� SDUDPHWUL� XWLOL]]DWL� JUD]LH� DOOR�
VYLOXSSR�GHJOL�VFHQDUL�H�GHL�PRGHOOL��
&RPH� LQ� WXWWH� OH� YDOXWD]LRQL� GL� ULVFKLR� GHJOL� [HQRELRWLFL�� TXHVWR� PHWRGR�
SUHVHQWD�XQ�FHUWR�JUDGR�G¶¶LQFHUWH]]D�/D�VFHOWD�GHJOL�VFHQDUL��OD�GHVFUL]LRQH�
GHOOH� FDUDWWHULVWLFKH� SHGR�FOLPDWLFKH�� OD� SDUDPHWUL]]D]LRQH� GHL� PRGHOOL� q�
VWDWD�UHDOL]]DWD�DO�ILQH�GL�RWWHQHUH�³UHDOLVWLF�ZRUVW�FDVHV´�SHU�LO�FDOFROR�GHL�
3(&��/¶LQFHUWH]]D� VL� ULGXFH� VLJQLILFDWLYDPHQWH�GDOOD� IDVH���DOOD� IDVH���GHO�
SURFHVVR� L� YDOXWD]LRQH� �ILJXUD� ���� $WWHQ]LRQH� DO� IDWWR� FKH�� VHEEHQH� JOL�
VFHQDUL� VLDQR� VWDWL� RWWHQXWL� FRQ� GDWL� UHDOLVWLFL� H� UDSSUHVHQWDWLYL� GL� DUHH�
JHRJUDILFKH�HXURSHH�� WXWWL�JOL� VFHQDUL�VRQR�FRQFHWWXDOPHQWH�YLUWXDOL��0ROWH�
SDUDPHWUL]]D]LRQL� H� DVVXQ]LRQL� DGRWWDWH� QHOOH� SULPH� WUH� IDVL� VRQR� VWDWH�
FRQGRWWH� DO� ILQH� GL� RWWHQHUH�JHQHUDOL]]D]LRQL�XWLOL� DJOL� VFRSL� UHJLVWUDWLYL�� ,O�
VLVWHPD� UHVWD� VHPSUH� PROWR� HODVWLFR� H� DJJLRUQDELOH�� 0DQ� PDQR� FKH� OH�
FRQRVFHQ]H� JHRJUDILFKH� GHO� WHUULWRULR� H� OH� FRQRVFHQ]H� VFLHQWLILFKH� SHU� L�
PRGHOOL� H� L� SURFHVVL� GL� EDVH� GHO� FRPSRUWDPHQWR� DPELHQWDOH� GHL� SURGRWWL�
ILWRVDQLWDUL�VL�UHQGHUDQQR�GLVSRQLELOL��
�
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)LJXUD���
$SSURFFLR� WHPSRUDOH�SHU� OD� YDOXWD]LRQH�GHO� ULVFKLR�GD�[HQRELRWLFL�QHL�
FRUSL� GLULFL� VXSHUILFLDOL�� ,� ULVXOWDWL� GHOOH� VLPXOD]LRQL� VRQR� FRQIURQWDWL�
FRQ�L�GDWL�GL�HVSRVL]LRQH�PLVXUDELOH�H�R�UHDOLVWLFDPHQWH�SRVVLELOH��/¶DVVH�
YHUWLFDOH� FHQWUDOH� UDSSUHVHQWD� OD� SL�� SUREDELOH� FRQFHQWUD]LRQH�
DPELHQWDOH�UHDOH�

�
�
5,)(5,0(17,�%,%/,2*5$),&,�
%DOGHUDFFKL� 0��� *�� $ODYL�� (�� &DSUL�� $�� 9LFDUL�� &�� $FFLQHOOL�� 1�� -DUYLV�
��������$JURQRPLH������������������
%LUG� 6�/��� 3HUU\� 6�*��� 5D\� 6�/��� 7HVNH� 0�(�� ������ (QYLURQPHQWDO�
7R[LFRORJ\�DQG�&KHPLVWU\���������������
&DPSDQLQL� /��� 5RVVL� 3LVD� 3��� &DWL]RQH� 3�� ������%RORJQD�� ������ JHQQDLR��
��������
&DSHO�� 3�'�� 7�$�� :LQWHUVWHLQ�� DQG� 6�-�� /DUVRQ�� ������ 1DWLRQDO� :DWHU�
4XDOLW\� $VVHVVPHQW� 3URJUDP�� 86*6� :DWHU� 5HVRXUFHV� ,QYHVWLJDWLRQV�
5HSRUW����������6DFUDPHQWR��&$��86$��

� �

(VSRVL]LRQH�VLPXODWD�R�PLVXUDWD

&DOFROL�HPSLULFL

0RGHOOL�GL�VFUHHQLQJ�WHVW�GL
ODERUDWRULR

0RGHOOL�FDSDFLWDWLYL�R�JHVWLRQDOL�
WHVW�GL�ODERUDWRULR�VSHFLILFL

0RGHOOL�GL�ULFHUFD�DVVRFLDWL�D�*,6�
VWXGL�GL�FDPSR

WHPSR
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&DSUL�(��DQG�0��7UHYLVDQ���������3HVWLFLGH�2XWORRN������������
&DSUL�(���%DOGHUDFFKL�0���<RQ�'��DQG�*UDKDP�5HHYHV� �������� -RXUQDO�RI�
(QYLURQPHQWDO�4XDOLW\��VXEPLWWHG��
&DSUL� (��� 3DGRYDQL� /�� H� 0�� 7UHYLVDQ� �������� 4XDGHUQL� GL� 7HFQLFKH�
$PELHQWDOH�Q�������3LWDJRUD�HGLWULFH��%RORJQD������SS��
'HO�5H�$�$�0���&DSUL�(���3DGRYDQL�/���7UHYLVDQ�0����������/D�*ROLDUGLFD�
3DYHVH��3DYLD��SS�����
'XEXV�,�*���%URZQ�&��'��DQG�6DELQH�%HXONH���������3HVWLFLGH�0DQDJHPHQW�
6FLHQFH�������±����
)2&86� �������� )2&86� 6XUIDFH� :DWHU� 6FHQDULRV� LQ� WKH� (8� (YDOXDWLRQ�
3URFHVV� XQGHU� �������((&�� 5HSRUW� RI� WKH� )2&86� :RUNLQJ� *URXS� RQ�
6XUIDFH� :DWHU� 6FHQDULRV�� (&� 'RFXPHQW� 5HIHUHQFH� 6$1&2������������
)HEUXDU\�����������SS��
*DQ]HOPHLHU�+���5DXWPDQQ�'��6SDQJHQEHUJ�5���6WUHORNH�0���+HUUPDQQ�0���
:HQOEXUJHU� +�-�� �������� %ODFNZHOO� :LVVHQVFKDIWV�9HUODJ� *PE+� %HUOLQ��
�����
/LQGHUV� -� �������� 6XUIDFH� ZDWHU� PRGHOV� DQG� (8� UHJLVWUDWLRQ� RI� SODQW�
SURWHFWLRQ�SURGXFWV��)2&86��������9,���������SS��
0DFND\� 1��������� ,Q� �'HO� 5H� HW� DO��� HGV��� 7KH� HQYLURQPHQWDO� IDWH� RI�
[HQRELRWLFV��/D�*ROLDUGLFD�3DYHVH��3DYLD�����������
0D]]L�)��&DSUL�(���7UHYLVDQ�0���*ODVV�5��DQG�6�$��:LOG���������,Q��'HO�5H�
HW� DO�� HGV��� +XPDQ� DQG� HQYLURQPHQWDO� H[SRVXUH� WR� [HQRELRWLFV�� /D�
*ROLDUGLFD�3DYHVH��3DYLD�����������
0HOL�6�0���$��5HQGD��0��1LFHOOL��(��&DSUL���������$JURQRPLH��������������
0LDR�=���9LFDUL�$����&DSUL�(���9HQWXUD�)���3DGRYDQL�/���7UHYLVDQ�0����������
-RXUQDO�RI�(QYLURQPHQWDO�4XDOLW\��LQ�FRUVR�GL�VWDPSD���
3DGRYDQL�/��H�(��&DSUL���������&KHPRVSKHUH���VXEPLWWHG��
3DGRYDQL�/���0��7UHYLVDQ�H�(WWRUH�&DSUL���������(QYLURQPHQWDO�6FLHQFH�	�
7HFKQRORJ\��VXEPLWWHG��
5DXWPDQQ�'���6WUHORNH�0���:LQNOHU�5�������� ,Q��5��)RUVWHU��0��6WUHORNH��
�(GV����:RUNVKRS�RQ�5LVN�$VVHVVPHQW�DQG�5LVN�0LWLJDWLRQ�0HDVXUHV�LQ�WKH�
&RQWH[W� RI� WKH� $XWKRUL]DWLRQ� RI� 3ODQW� 3URWHFWLRQ� 3URGXFWV� �:2500����



� ���

0LWW�� %LRO�� %XQGHVDQVW�� /DQG�)RUVWZLUWVFK�� � %HUOLQ�'DKOHP�� +HIW� �����
������
5LFKDUGV�5�3���:UDPHU�-�:���%DNHU�'�%���.ULHJHU�.�$����������1DWXUH������
���������
6LHEHUV� -�� �� *RWWVKLOG� '��� 1ROWLQJ� +��*� �������� &KHPRVSKHUH� ���� �����
�������
7UHYLVDQ� 0��� &DSUL� (�� �������� ,Q�� 3HVWLFLGHV� LQ� IRRG� LQ� PHGLWHUUDQHDQ�
FRXQWULHV��,QWHUQDWLRQDO�6\PSRVLXP��&DJOLDUL�����������3RVWHU�$����
7UHYLVDQ�0���0RQWHSLDQL�&���5DJR]]D�/���%DUWROHWWL�&���,RDQQLOOL�(���'HO�5H�
$�$�0���������(QYLURQPHQWDO�3ROOXWLRQ������������
9LFDUL�$���0DOOHJQL�5����������,UULJD]LRQH�H�GUHQDJJLR������������
9LFDUL�$���5RVVL�3LVD�3��DQG�3��&DWL]RQH� ����������WK�(:56�6\PSRVLXP��
%DVHO��6ZLW]HUODQG�����-XQH���-XO\��
9LVFKHWWL�&���&DSUL�(���7UHYLVDQ�0���3HUXFFL�3����������&KHPRVSKHUH��LQ�FRUVR�
GL�VWDPSD���
:DQLD� )���0DFND\�'��� 3HWHUVRQ�6���'L�*XDUGR�$���0DFND\�1�� �������� ,Q�
�'HO� 5H� HW� DO��� HGV��� 0RELOLW\� DQG� GHJUDGDWLRQ� RI� [HQRELRWLFV�� (GL]LRQL�
%LDJLQL��/XFFD�����������
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�
�
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�
,QGLUL]]DUH�HYHQWXDOH�FRUULVSRQGHQ]D�D��
(WWRUH�&DSUL�
,VWLWXWR�GL�&KLPLFD�$JUDULD�HG�$PELHQWDOH�
8QLYHUVLWj�&DWWROLFD�GHO�6DFUR�&XRUH�
YLD�(PLOLD�3DUPHQVH����±�������3LDFHQ]D�
HWWRUH�FDSUL#XQLFDWW�LW�


