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5,$668172�
,Q� ,WDOLD� OH� IUDJROH� VRQR� WUD� OH� SL�� LPSRUWDQWL� UHDOWj� IUXWWLFROH� H� OD� PXIID� JULJLD� �%RWU\WLV�
FLQHUHD�� UDSSUHVHQWD� OD� PDODWWLD� SL�� JUDYH� VRSUDWWXWWR� GXUDQWH� OD� IDVH� GL� SRVWUDFFROWD�� 8QD�
VWUDWHJLD� DOWHUQDWLYD� GL� FRQWHQLPHQWR� SRWUHEEH� HVVHUH� O
XVR� GL� FRPSRVWL� ELRDWWLYL� GL� RULJLQH�
YHJHWDOH�FRQ�HOHYDWD�DWWLYLWj�DQWLIXQJLQD��,Q�TXHVWR�ODYRUR�VRQR�VWDWL�HVHJXLWL�WHVW�LQ�YLWUR�H�LQ�
YLYR�SHU�YDOXWDUH�JOL�HIIHWWL�GHOO
HVWUDWWR�GL�3XQLFD�JUDQDWXP� VXOOD�PXIID�JULJLD�GHOOD� IUDJROD��
/
HIILFDFLD� q� VWDWD� YDOXWDWD� DQFKH� GDOOD� VSHWWURVFRSLD� ,QIUDURVVL� GL� )RXULHU� 7UDQVIRUP� 1HDU�
,QIUDUHG� FKH� KD� PRVWUDWR� XQ
DOWD� FRUUHOD]LRQH� WUD� VSHWWUL� H� JUDYLWj� GHOOD� PDODWWLD�� ,QROWUH��
DWWUDYHUVR� XQ� DSSURFFLR� GL� FKLPLFD� FRPSXWD]LRQDOH�� q� VWDWR� GHVFULWWR� XQ� PHFFDQLVPR�
PROHFRODUH� GL� LQWHUD]LRQH� WUD� OD�PROHFROD� ELRDWWLYD� GHOO
HVWUDWWR� �SXQLFDOJLQD�� H� O
HUJRVWHUROR�
GHOOD�PHPEUDQD�IXQJLQD��
3DUROH� FKLDYH�� PXIID� JULJLD�� SXQLFDOJLQD�� PDODWWLH� LQ� SRVWUDFFROWD�� HUJRVWHUROR�� FKLPLFD�
FRPSXWD]LRQDOH�
�
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,Q� ,WDO\� VWUDZEHUULHV� DUH� DPRQJ� WKH� PRVW� LPSRUWDQW� IUXLW� FURSV� DQG� JUD\� PROG� �%RWU\WLV�
FLQHUHD�� UHSUHVHQWV� WKH� PRVW� VHULRXV� GLVHDVH�� HVSHFLDOO\� LQ� SRVW� KDUYHVWLQJ�� $Q� DOWHUQDWLYH�
FRQWDLQPHQW� VWUDWHJ\� FRXOG� EH� WKH� XVH� RI� ELRDFWLYH� SODQW� FRPSRXQGV� ZLWK� KLJK� DQWLIXQJDO�
DFWLYLW\��,Q�WKLV�ZRUN��LQ�YLWUR�DQG�LQ�YLYR�WHVWV�ZHUH�SHUIRUPHG�WR�HYDOXDWH�WKH�HIIHFWV�RI�WKH�
3XQLFD�JUDQDWXP�H[WUDFW�RQ�WKH�VWUDZEHUU\�JUD\�PROG��(IIHFWLYHQHVV�ZDV�DOVR�HYDOXDWHG�E\�WKH�
)RXULHU� 7UDQVIRUP� 1HDU� ,QIUDUHG� 6SHFWURVFRS\� ZKLFK� VKRZHG� KLJK� FRUUHODWLRQ� EHWZHHQ�
VSHFWUD�DQG�VHYHULW\�RI�WKH�GLVHDVH��,Q�DGGLWLRQ��WKURXJK�D�FRPSXWDWLRQDO�FKHPLVWU\�DSSURDFK��D�
PROHFXODU�PHFKDQLVP�RI�LQWHUDFWLRQ�EHWZHHQ�WKH�ELRDFWLYH�H[WUDFW�PROHFXOH��SXQLFDODJLQ��DQG�
HUJRVWHURO�RI�WKH�IXQJDO�PHPEUDQH�LV�GHVFULEHG��
.H\ZRUGV��JUD\�PROG��SXQLFDODJLQ��SRVWKDUYHVW�GLVHDVHV��HUJRVWHURO��FRPSXWDWLRQDO�FKHPLVWU\�
�

,1752'8=,21(�
,Q�,WDOLD�OH�IUDJROH��)UDJDULD�[�DQDQDVVD�'XFK���VRQR�WUD�OH�SL��LPSRUWDQWL�UHDOWj�IUXWWLFROH�H�

OD�PXIID�JULJLD��%RWU\WLV�FLQHUHD��UDSSUHVHQWD�OD�PDODWWLD�SL��JUDYH�VRSUDWWXWWR�GXUDQWH�OD�IDVH�
GL�SRVW�UDFFROWD��3HU�SUROXQJDUH�OD�VKHOI�OLIH�GHOOH�IUDJROH��VL�ID�ODUJR�XVR�GHL�IXQJLFLGL�GL�VLQWHVL�
FRQ� WUDWWDPHQWL�HVHJXLWL�GXUDQWH� OD� IDVH�GL� ILRULWXUD� LQ�PRGR�GD� ULGXUUH� OH� LQIH]LRQL�VXL� IUXWWL��
PHQWUH�OD�UDFFROWD�q�HVHJXLWD�OD�PDWWLQD�SUHVWR�XWLOL]]DQGR�FRQWHQLWRUL�UHIULJHUDWL���
8QD� VWUDWHJLD� SL�� HFR�IULHQGO\� q� O¶XVR� GL� PLFURUJDQLVPL� TXDOL� &U\SWRFRFFXV� DOELGXV� FRQ�

WUDWWDPHQWL� LQ� SLHQR� FDPSR� �+HOELJ�� ������� RSSXUH� FRQ� SURGRWWL� D� EDVH� GL� JOXWDWLRQH��
ROLJRVDFFDULGL��ODPLQDULQD�H�FKLWRVDQR��/DQGL�HW�DO����������0ROWL�FRPSRVWL�GL�RULJLQH�YHJHWDOH�



FRPH� DOOLFLQD�� JOXFRVLQRODWL�� ROL� HVVHQ]LDOL� GL� RULJDQR� H� GL� WLPR� VRQR� VWDWL� ULSRUWDWL� FRPH�
HIILFDFL� FRQWUR� OD� PXIID� JULJLD� �/RSH]�5H\HV� HW� DO��� ������ 1DELJRO� DQG� 0RUVKHGL�� �������
7XWWDYLD��q�VWDWR�GLPRVWUDWR�FKH� LO�FRQWUROOR�GHOO¶LQIH]LRQH�GD�ERWULWH� q�SL��HIILFDFH�TXDQGR�q�
HIIHWWXDWR�LQ�SRVWUDFFROWD��5RPDQD]]L�HW�DO����������SHUWDQWR�PROWH�VWUDWHJLH�GL�GLIHVD�VL�EDVDQR�
VXOO¶XVR�GL�DJHQWL�GLVLQIHWWDQWL�R�WUDWWDPHQWL� ILVLFL�PHGLDQWH� LUUDGLD]LRQH�89�&�R�DSSOLFD]LRQL�
LSREDULFKH�H�LSHUEDULFKH�GHOO
R]RQR��0OLNRWD�*DEOHU�HW�DO���������5RPDQD]]L�HW�DO�����������
1HO�SUHVHQWH�ODYRUR�q�VWDWD�VDJJLDWD�LQ�YLWUR�H�LQ�YLYR�O¶HIILFDFLD�GHOO¶HVWUDWWR�DFTXRVR�GHOOD�

EXFFLD�GL�PHORJUDQR��3XQLFD�JUDQDWXP��VX�%��FLQHUHD��3��JUDQDWXP�q�PROWR�ULFFD�GL�FRPSRVWL�
ELRDWWLYL��5RQJDL�HW�DO����������H�OD�VXD�DWWLYLWj�DQWLPLFURELFD�q�FRUUHODWD�DO�FRQWHQXWR�GL�IHQROL�
H� IODYRQRLGL� �5RQJDL�HW� DO����������/D�SUHVHQ]D�GL�SXQLFDODJLQD�H�DFLGR�HOODJLFR� �,�SULQFLSDOL�
FRPSRQHQW�ELRDWWLYL��VRQR�GHWHUPLQDWL�DWWUDYHUVR�XQ�PHWRGR�DQDOLWLFR�VHPSOLILFDWR�+3/&�06�
06� �)LVFKHU� HW� DO��� ������� /D� SXQFDODJLQD�� LGHQWLILFDWD� FRPH� FRPSRQHQWH� SULQFLSDOH�
GHOO¶HVWUDWWR��q�VWDWD�VWXGLDWD��FRQ�DSSURFFL�GL�FKLPLFD�FRPSXWD]LRQDOH��DOOR�VFRSR�GL�DFFHUWDUH�
OH�VXH�SURSULHWj�PROHFRODUL�H�FRQIURQWDUOH�FRQ�TXHOOH�GL�DPSKRWHULFLQD�%��
/D� VSHWWURVFRSLD� LQIUDURVVD� LQ� WUDVIRUPDWD� GL� )RXULHU� �)7�1,5�� q� FRQVLGHUDWD� XQ� SRWHQWH�

PHWRGR�QRQ�GLVWUXWWLYR�SHU�LO�FRQWUROOR�TXDOLWDWLYR�GL�PROWL�SURGRWWL�DOLPHQWDUL��%HQGLQL�HW�DO��
������� 8WLOL]]DQGR� XQR� VSHWWURPHWUR� �(UNLQ� (OPHU��� VRQR� VWDWL� SUHVL�� LQ� ULIOHWWDQ]D�� L� YDORUL�
GHJOL�VSHWWUL�VX�IUDJROH�VDQH�HG�LQIHWWH���
3HU� FRQFOXGHUH�� FRQ� TXHVWD� ULFHUFD� q� VWDWD� YDOXWDWD� OD� SRWHQ]LDOLWj� GHOO¶HVWUDWWR� DFTXRVR� GL�

PHORJUDQR�DOOR�VFRSR�GL�SUHVHUYDUH�OD�TXDOLWj�HG�HVWHQGHUH�OD�VKHOI�OLIH�GHOOH�IUDJROH���
�

0$7(5,$/,�(�0(72',�
)UDJROH��PHORJUDQL�H�IXQJKL�XVDWL�
/H� IUDJROH� VRQR� VWDWH� SUHVH� LQ� XQ� PDUNHW� GL� SURGRWWL� ELRORJLFL�� 3HU� OH� SURYH� VRQR� VWDWH�

VHOH]LRQDWH� IUDJROH� GHOOD� VWHVVD� PLVXUD�� VHQ]D� GLIHWWL� YLVLELOL� H� FRQ� OR� VWHVVR� JUDGR� GL�
PDWXUD]LRQH��,�PHORJUDQL��FY�'HQWH�GL�FDYDOOR��SURYHQLHQWL�GDL�JLDUGLQL�ERWDQLFL�GHO�&5($�'&�
GL�5RPD��VRQR�VWDWL�WUDWWDWL�VHFRQGR�LO�PHWRGR�GHVFULWWR�GD�5RQJDL�HW�DO�����������/D�EXFFLD�GL�
PHORJUDQR� q� VWDWD� WDJOLDWD� D� SH]]L�� LQVHULWD� LQ� EHXWD� FRO� VROYHQWH� �DFTXD�� H� SRL� PHVVD� LQ� XQ�
VRQLFDWRUH� SHU� ��� PLQXWL�� /D� PLVWXUD� q� VWDWD� IDWWD� SULPD� DJLWDUH� D� ���&� SHU� ��K�� SRL�
FHQWULIXJDWD� D� ������ USP� SHU� ���PLQXWL�� LQILQH� LO� VXSHUQDWDQWH� q� VWDWR� ILOWUDWR� ������ �P��� ,O�
SURGRWWR�RWWHQXWR��O¶HVWUDWWR�DFTXRVR�GHOOD�EXFFLD�GL�PHORJUDQR��$(%0���q�VWDWR�FRQJHODWR�D��
���&� H� OLRILOL]]DWR�� ,O� IXQJR� %�� FLQHUHD� �FHSSR� QXPHUR� ����� GHO� &5$�'&� 5RPD�� q� VWDWR�
PDQWHQXWR�VX�SRWDWR�GH[WURVH�DJDU��3'$��2;2,'�&0�������H�FRQVHUYDWR�D���&��$O�ELVRJQR�
O¶LVRODWR�q�VWDWR�IDWWR�FUHVFHUH�SHU���JLRUQL�VX�3'$�LQ�LQFXEDWRUH�D������&��
�

(VSHULPHQWR�LQ�YLWUR�
/¶HIILFDFLD�GL�($%0�q�VWDWD�YDOXWDWD�VX�SLDVWUH�3HWUL�GD����PP�FRQWHQHQWL����P/�GL�3'$�

FRQ�DJJLXQWL��������H����PJ��P/��Z�Y��GL�SROYHUH��FRUULVSRQGHQWL�ULVSHWWLYDPHQWH�D�����������H�
����3'$�FRQ�DFTXD�VWHULOH�q�VWDWR�XVDWR�FRPH�FRQWUROOR��$O�FHQWUR�GL�RJQL�SLDVWUD�q�VWDWR�SRVWR�
XQ� WDVVHOOR�GL���PP�GL�GLDPHWUR�SUHVR�GD�XQD�SLDVWUD�FRORQL]]DWD�GD�%��FLQHUHD��SRL� WXWWH� OH�
SLDVWUH�VRQR�VWDWH�LQFXEDWH�D������&��$�SDUWLUH�GDO�WHU]R�JLRUQR�H�ILQR�DO�VHVWR��q�VWDWD�PLVXUDWD�
OD�FUHVFLWD�PLFHOLDUH��/D�SHUFHQWXDOH�GL�LQLEL]LRQH�GL�RJQL�SLDVWUD�FRQ�HVWUDWWR�q�VWDWD�FDOFRODWD�
FRQ�OD�IRUPXOD����LQLEL]LRQH� �����î��LO�GLDPHWUR�GHOOD�FRORQLD�QHOOD�SLDVWUD�GHO�FRQWUROOR�±�LO�
GLDPHWUR�GHOOD�FRORQLD�QHOOD�SLDVWUD�FRQ�O¶HVWUDWWR����LO�GLDPHWUR�GHOOD�FRORQLD�QHOOD�SLDVWUD�GHO�
FRQWUROOR��3HU�RJQL�WHVL�VRQR�VWDWH�HVHJXLWH�TXDWWUR�UHSOLFKH�H�LO�WHVW�ULSHWXWR�GXH�YROWH��
�

�
�
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(VSHULPHQWR�LQ�YLYR�
/H� IUDJROH� VRQR� VWDWH� LPPHUVH�SHU���� V� LQ���/�GL� VROX]LRQH� FRQ�GLYHUVH� FRQFHQWUD]LRQL� GL�

HVWUDWWR�� PHQWUH� TXHOOH� GHO� FRQWUROOR� VRQR� VWDWH� LPPHUVH� LQ� DFTXD� GHLRQL]]DWD�� 'RSR� L�
WUDWWDPHQWL� L� IUXWWL� VRQR� VWDWL� IDWWL� DVFLXJDUH� SHU� FLUFD� �� RUD� H� SRL�PHVVL� VX� FDUWD� DVVRUEHQWH�
GHQWUR�VFDWROH�GL�SODVWLFD��6XFFHVVLYDPHQWH�VRQR�VWDWL�FRQVHUYDWL�SHU���JLRUQL�D��������&�����
����5+�H�SHU�DOWUL���JJ�D���������&���������5+��LQ�PRGR�GD�VLPXODUH�OR�VKHOI�OLIH���
2JQL�WHVL�HUD�FRVWLWXLWD�GD����IUXWWL�����IUXWWL�[���UHSOLFKH��H�FRPSUHQGHYD�D��FRQWUROOR�QRQ�

WUDWWDWR�� E�� IUXWWL� WUDWWDWL� FRQ� ($%0� DOOD� FRQFHQWUD]LRQH� GHOOR� ������� F�� IUXWWL� WUDWWDWL� FRQ�
($%0�DOOD�FRQFHQWUD]LRQH�GHO�������G��IUXWWL�WUDWWDWL�FRQ�($%0��DOOD�FRQFHQWUD]LRQH�GHO�����
�
6SHWWURVFRSLD�LQIUDURVVD�LQ�WUDVIRUPDWD�GL�)RXULHU��)7�1,5��
*OL�VSHWWUL�GHO�YLFLQR�LQIUDURVVR��1HDU��,QIUDUHG��LQ�WUDVIRUPDWD�GL�)RXULHU�VRQR�VWDWL�DFTXLVLWL�

LQ�ULIOHWWDQ]D�GLIIXVD�VXOOD�VXSHUILFLH�HVWHUQD�GHOOH�IUDJROH�XWLOL]]DQGR�XQ�VSHWWURPHWUR�)7�1,5�
�(UNLQ�(OPHU���6RQR�VWDWH�HVHJXLWH�VHVVDQWDTXDWWUR�VFDQVLRQL�SHU�VSHWWUR�GL�ULIOHWWDQ]D�LQ�FLUFD�
�����V��LQWHUYDOOR��������������FP����ULVROX]LRQH�GL�VSHWWUR����FP��,O�PRGHOOR�FKHPRPHWULFR�q�
VWDWR� FRVWUXLWR� FRQ� LO� VRIWZDUH� 3&5�3/6� LQWHUIDFFLDWR� FRQ� OR� VSHWWURPHWUR� (UNLQ� (OPHU�
XWLOL]]DQGR� LO� WLSR�GL� YDOLGD]LRQH� ³IXOO� FURVV´��$WWUDYHUVR�XQD� UHJUHVVLRQH�PXOWLSOD� OLQHDUH�GL�
FRPSRQHQWL� SULQFLSDOL� �3&5�� GHOOD� PDWULFH� FRPSRVWD� GDJOL� VSHWWUL� �YDULDELOL� LQGLSHQGHQWL��
ULVSHWWR�DO�YDORUH�QXPHULFR�UDSSUHVHQWDWR�GDOOD�JUDYLWj�GHOOD�PDODWWLD��YDULDELOH�GLSHQGHQWH���q�
VWDWR�FRVWUXLWR�XQ�PRGHOOR�FKHPLRPHWULFR�1,5�SHU�OD�SUHGL]LRQH�GHOOD�JUDYLWj�GHOOD�PDODWWLD�VX�
IUDJROH�LQIHWWDWH�GD�%RWU\WLV�FLQHUHD��
�

$QDOLVL�+3/&��06�06�(6����H�FKLPLFD�FRPSXWD]LRQDOH�
/¶HVWUDWWR�DFTXRVR�GHOOD�EXFFLD�GL�PHORJUDQR� �($%0��q� VWDWR�DQDOL]]DWR� FRQ�+3/&��06�

06�(6����VHFRQGR�LO�PHWRGR�GHVFULWWR�GD�5RQJDL�HW�DO�����������
6LPXOD]LRQL�GL�GLQDPLFD�PROHFRODUH�GHOOD�S�DODJLQD�H�$P%�H�VXFFHVVLYD�DQDOLVL�GHL�FDPSL�GL�

LQWHUD]LRQH� PROHFRODUH� VRQR� VWDWH� HIIHWWXDWH� FRQ� LO� SURJUDPPD� ³JURPDFV´� PHGLDQWH� XQR�
VFKHPD� GL� ODYRUR� GHVFULWWR� LQ� ODYRUL� SUHFHGHQWL� �6WRUFKL� HW� DO��� ������0DUURQH� HW� DO��� �������
%UHYHPHQWH��GRSR�DYHUH�VLPXODWR�OD�VWUXWWXUD�LQ�VROX]LRQH�DFTXRVD�GL�S�DODJLQ�H�$P%�SHU�XQ�
WHPSR� VXIILFLHQWH� ����� QV��� OH� UHODWLYH� WUDLHWWRULH� VRQR� VWDWH� FOXVWHUL]]DWH� LGHQWLILFDQGR� OH�
VWUXWWXUH� SL�� UDSSUHVHQWDWLYH�� 4XHVW¶XOWLPH� VRQR� VWDWH� SRL� VRJJHWWH� DOO¶DQDOLVL� GHL� FDPSL�
PROHFRODUL� FKH� FRQVHQWRQR� GL� GHOLPLWDUH� ]RQH� GL� LQWHUD]LRQH� QHOOR� VSD]LR� FKH� FLUFRQGD� OD�
PROHFROD�GL�LQWHUHVVH��4XHVW¶DQDOLVL�q�VWDWD�FRQGRWWD�LPSLHJDQGR�VRIWZDUH�LQKRXVH�VYLOXSSDWR�
LQ�3\WKRQ��
7XWWH�OH�UDSSUHVHQWD]LRQL�JUDILFKH�GHOOH�VWUXWWXUH�H�GHL�FDPSL�PROHFRODUL�VRQR�VWDWH�HIIHWWXDWH�

FRQ�OH�LQWHUIDFFH�JUDILFKH�90'��+XPSKUH\�HW�DO��������R�0DHVWUR��YHUVLRQH������6FKU|GLQJHU��
//&��1HZ�<RUN��1<���������
�

$QDOLVL�VWDWLVWLFD�
(¶� VWDWD� HVHJXLWD� O¶DQDOLVL� GHOOD� YDULDQ]D�$QRYD� H� L� YDORUL�PHGL� VRQR� VWDWL� FRQIURQWDWL� FRQ�

)LVKHU¶V�SURWHFWHG�/6'�WHVW�D�S���������6LJPD3ORW�YHUVLRQH�63:���H�6LJPD�6WDW�YHUVLRQH�����
VRQR�VWDWH�XVDWH�SHU�OD�FUHD]LRQH�GHL�JUDILFL��
�

5,68/7$7,�(�',6&866,21(�
(VSHULPHQWL�LQ�YLWUR�HG�LQ�YLYR�
,Q�YLWUR�� O¶DWWLYLWj�DQWLIXQJLQD�GL�($%0�WHVWDWR�D� WUH�GLIIHUHQWL�FRQFHQWUD]LRQL��KD�PRVWUDWR�

FKH� DXPHQWDQGR� OD� FRQFHQWUD]LRQH�� OD� FUHVFLWD�PLFHOLDUH� GLPLQXLYD� �WDEHOOD� ����$O� ��� JLRUQR�
GDOO¶LQRFXOR� H� DOOD� FRQFHQWUD]LRQH� GHOOR� ������ HVVD� q� VWDWD� GL� ����� PP�� YDORUH�



VLJQLILFDWLYDPHQWH�SL��EDVVR�GL������PP�UDJJLXQWR�QHOOD�SLDVWUD�GHO�FRQWUROOR��$O����JLRUQR�OH�
SLDVWUH�GHO�WHVWLPRQH�QRQ�WUDWWDWR�VRQR�VWDWH�LQWHUDPHQWH�LQYDVD�GDO�IXQJR�PHQWUH�LQ�TXHOOH�FRQ�
LO� ���GL�($%0� OD� FUHVFLWD� q� VWDWD� VLJQLILFDWLYDPHQWH�SL�� EDVVD� ����PP���1RQ�FL� VRQR� VWDWH�
GLIIHUHQ]H�VLJQLILFDWLYH�QHOOD�FUHVFLWD�PLFHOLDUH�DO�TXLQWR�JLRUQR�WUD�OH�FRQFHQWUD]LRQL�GL������H�
����&Lz�SRWUHEEH� HVVHUH�GRYXWR� DO� IDWWR� FKH� DOOH� FRQFHQWUD]LRQL� SL�� HOHYDWH� O
HVWUDWWR� QRQ� VL�
GLVVROYH�FRPSOHWDPHQWH�QHO�3'$��SUREDELOPHQWH�SHUFKp�O
DFLGLWj�q�WURSSR�HOHYDWD��
,Q�YLYR��($%0�KD�ULGRWWR�OD�JUDYLWj�GHOOD�PDODWWLD�H�O
LQFLGHQ]D�GL�PXIID�JULJLD�VXOOH�IUDJROH��

DQFKH�DOOD�GRVH�SL��EDVVD����������ILJXUD�����$XPHQWDQGR�OD�FRQFHQWUD]LRQH�GHOO
HVWUDWWR��VLD�
OD� JUDYLWj� GHOOD� PDODWWLD� �'6�� VLD� O
LQFLGHQ]D� GHOOD� PDODWWLD� �',�� VRQR� GLPLQXLWH�� OH� IUDJROH�
WUDWWDWH� FRQ� OR� ������GL�($%0� OD�'6� H� OD�',� VRQR� VWDWL� GL� ������ H� ������ ULVSHWWLYDPHQWH��
YDORUL� VWDWLVWLFDPHQWH� LQIHULRUL� ULVSHWWR� D� ������ H��������RWWHQXWL� QHO� WHVWLPRQH�QRQ� WUDWWDWR��
1HVVXQD� GLIIHUHQ]D� VWDWLVWLFDPHQWH� VLJQLILFDWLYD� q� VWDWD� ULOHYDWD� WUD� OH� FRQFHQWUD]LRQL� ����� H�
������PHQWUH�D����O
HVWUDWWR�q�DSSDUVR�SL��HIILFDFH�FRQ�YDORUL�GL�'6�H�',�ULVSHWWLYDPHQWH�GHO�
�����H������ILJXUD�����
�

7DEHOOD���±�&UHVFLWD�PLFHOLDUH�GL�%��FLQHUHD�D�WUH�GLIIHUHQWL�GRVL�GHOO¶HVWUDWWR�DFTXRVR�GHOOD�
EXFFLD�GL�PHORJUDQR� �($%0��� ,�YDORUL�QHOOD� VWHVVD�FRORQQD�VHJXLWL�GDOOD� VWHVVD� OHWWHUD�
QRQ�VRQR�VLJQLILFDWLYDPHQWH�GLIIHUHQWL��/6'�WHVW��S��������

7HVL�

&UHVFLWD�PLFHOLDUH�GL�FLQHUHD�

��JLRUQR� ��JLRUQR� ��JLRUQR� ��JLRUQR�

PP� 0P� PP� PP�
7HVWLPRQH� ����������D� ����������D� ����������D� ����������D�
($%0��������� ����������E� ����������E� ����������E� ����������E�
($%0��������� ����������F� ����������F� ����������F� ����������F�
($%0������ ����������G� ����������G� ����������F� ����������G�
� � ) �������

S�������
� ) �������

S�������
� ) �������

S�������
� ) ��������

S�������
�

�

)LJXUD����(IIHWWR�GL�($%0�DOOH�FRQFHQWUD]LRQL�GHOOR������������H����VX�IUXWWL�GL� IUDJROH�
LQIHWWH�GD�%��FLQHUHD���JLRUQL�GRSR�L�WUDWWDPHQWL���

�
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$QDOLVL�+3/&��06�06�(6���VX�($%0�H�FKLPLFD�FRPSXWD]LRQDOH�
/H� DQDOLVL� FKLPLFKH� KDQQR� FRQIHUPDWR� O¶LGHQWLILFD]LRQH� GHOOH� SXQLFDODJLQH� H� GHOO¶DFLGR�

HOODJLFR�QHOO¶HVWUDWWR�($%0��
6XOOD� EDVH� GHO� SUHVXSSRVWR� FKH� SXQLFDODJLQD� H� $P%� SRVVRQR� IRUPDUH� DQDORJDPHQWH� SRUL�

WUDQV�PHPEUDQD� UHVSRQVDELOL� GHOOD� ORUR� DWWLYLWj� DQWLIXQJLQD�� OH� SURSULHWj� GL� LQWHUD]LRQH�
PROHFRODUH�GL�HQWUDPEH�OH�PROHFROH�VRQR�VWDWH�DQFKH�VWXGLDWH�H�FRQIURQWDWH�DWWUDYHUVR�DSSURFFL�
FRPSXWD]LRQDOL��
/D� VLPLODULWj� PROHFRODUH� WUD� $P%� H� S�DODJLQD� q� VWDWD� LQGDJDWD� PHGLDQWH� XQR� VFKHPD�

FRPSXWD]LRQDOH� ULSRUWDWR� LQ� SUHFHGHQ]D� VXOOD� EDVH� GHOOD� FRPELQD]LRQH� GL� VLPXOD]LRQH� GHOOD�
GLQDPLFD�PROHFRODUH��0'��H�GHOO
DQDOLVL�GHO�FDPSR�GL�LQWHUD]LRQH�PROHFRODUH��0,)���6WRUFKL�
HW� DO��� ������0DUURQH� HW� DO��� ������� /D� VLPXOD]LRQH� GL� GLQDPLFD�PROHFRODUH� KD� SHUPHVVR� GL�
FDUDWWHUL]]DUH� OH� FRQIRUPD]LRQL� SL�� UDSSUHVHQWDWLYH� GL� $P%� H� S�DODJLQD� SHU� RWWHQHUH�
XQ
LPPDJLQH�PXOWLFRQIRUPD]LRQDOH� �GLQDPLFD��GHOOH� VWUXWWXUH�PROHFRODUL�� ,O� FDOFROR�GHO�0,)�
KD� FRQVHQWLWR� GL� FDUDWWHUL]]DUH� OR� VSD]LR� FKH� FLUFRQGD� RJQL� PROHFROD� FRQ� SXQWL� GL� HOHYDWD�
LQWHUD]LRQH��LQ�PRGR�FKH�OH�VWUXWWXUH�GL�$P%�H�S�DODJLQD�SRVVDQR�HVVHUH�FRQIURQWDWH�LQ�WHUPLQL�
GL� VRPLJOLDQ]D�GL� LQWHUD]LRQH��/D�PDSSDWXUD�GHL� FDPSL�GHL� GRQDWRUL� H� DFFHWWRUL�GHL� OHJDPL� D�
LGURJHQR�DWWRUQR�D�$P%�H�DOOD�SXQLFDODJLQD�q�VWDWD�RWWHQXWD�PHGLDQWH�O
XVR�GL�VRQGH�2�H�1��H�
KD�SRUWDWR�DL�GLVHJQL�WULGLPHQVLRQDOL�ULSRUWDWL�LQ��ILJXUD����
,�QRVWUL�FDOFROL�KDQQR� LQGLFDWR�FKH�S�DODJLQD�H�$P%�VRQR�HQWUDPEL�DPILILOLFL�H�SUHVHQWDQR�

XQD�VLPLOH�GLVSRVL]LRQH�VSD]LDOH�GHL�FDPSL�PROHFRODUL�1��H�'5<��,O�FDPSR�SRODUH�1��q�HVWHVR�
ORQJLWXGLQDOPHQWH�H�TXDVL�SDUDOOHOR�DOOD�UHJLRQH�LGURIRELFD�HG�q�SUHVXPLELOPHQWH�UHVSRQVDELOH�
GL�VLPLOL�SURSULHWj�GL�DJJUHJD]LRQH��$QDORJDPHQWH�DJOL�DJJUHJDWL�$P%�ULSRUWDWL�GD�%DJLQVNL�HW�
DO�����������OH�XQLWj�S�DODJLQD�SRVVRQR�IRUPDUH�VWUXWWXUH�D�SRUL�LQ�FXL�OD�SDUHWH�LQWHUQD�q�IRUPDWD�
GDOO
XQLWj� JOXFRVLGLFD� H� OD� SDUHWH� HVWHUQD� IRUPDWD� GDOOH� SDUWL� LGURIRELFKH� FRPSUHVD� O
XQLWj�
HOODJLFD�� /D� VWUXWWXUD� GL� XQ� DJJUHJDWR� SXWDWLYR� IRUPDWR� GD� RWWR� XQLWj� GL� S�DODJLQD� q� VWDWD�
DVVHPEODWD�DQFKH�XWLOL]]DQGR�VWUXPHQWL�GL�JUDILFD�PROHFRODUH��ILJXUD�����
�

)LJXUD����3HUFHQWXDOH�GHOO¶LQFLGHQ]D�H�JUDYLWj�GHOOD�PDODWWLD� VX� IUXWWL�GL� IUDJROD� LQIHWWH�GD�%��
FLQHUHD� H� WUDWWDWH� FRQ� O¶HVWUDWWR� DFTXRVR� GHOOH� EXFFH� GL�PHORJUDQR� �($%0�� D� WUH� GLYHUVH�
FRQFHQWUD]LRQL������������H������
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)LJXUD����,�FDPSL�GL�LQWHUD]LRQH�PROHFRODUH�FDOFRODWL�XWLOL]]DQGR�VRQGH�1���EOX���2��JLDOOR��H�
'5<� �URVVR�� VXOOD� VWUXWWXUD� SL�� UDSSUHVHQWDWLYD� GL� $P%� �$�� H� S�DODJLQD� �%��� ,� 0,)� VRQR�
ULSRUWDWL�FRPH�VXSHUILFL�LVR��PHVK�� ����LVR�YDORUH�GL��������H������SHU�LO�FDPSR�1���2�H�'5<��
ULVSHWWLYDPHQWH��6RQR�LQROWUH�ULSRUWDWL�L�GLVHJQL��'�GL�$P%�H�S�DODJLQD�FKH�PRVWUDQR�OH�UHJLRQL�
FRQ�FDUDWWHUH�LGURILOR�R�LGURIRELFR�

�
)LJXUD� ��� 9LVWD� VXSHULRUH� �VLQLVWUD�� H� ODWHUDOH� �GHVWUD�� GL� XQ� SRVVLELOH� DJJUHJDWR� H[WUD�
PHPEUDQD�IRUPDWR�GD�RWWR�XQLWj��GL�S�DODJLQD��

�
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6SHWWURVFRSLD�LQIUDURVVD�LQ�WUDVIRUPDWD�GL�)RXULHU��)7�1,5��
/D� VSHWWURVFRSLD� )7�1,5� HVHJXLWD� VXOOD� VXSHUILFLH� GHOOH� IUDJROH� PRVWUD� XQD� HOHYDWD�

FRUUHOD]LRQH�WUD�JOL�VSHWWUL�H�OD�JUDYLWj�GHOOD�PDODWWLD�XWLOL]]DWD�FRPH�SURSULHWj�DQDOLWLFD��,QIDWWL��
L�GDWL�1,5�PRVWUDQR�GHOOH�VLJQLILFDWLYH�GLIIHUHQ]H�WUD�JOL�VSHWWUL�GHO�FDPSLRQH�QRQ�WUDWWDWR�H�GHL�
FDPSLRQL� WUDWWDWL�� /¶HIILFDFLD� GL� ($%0� q� VWDWD� FRQIHUPDWD� GDO� PRGHOOR� FKHPLRPHWULFR�
SUHGLWWLYR�FRVWUXLWR�XWLOL]]DQGR� L�GDWL�GHOOD� VHYHULWj�GHOOD�PDODWWLD�H�JOL� VSHWWUL�1,5��/¶DQDOLVL�
GHL�FRPSRQHQWL�SULQFLSDOL��YDOLGD]LRQH�IXOO�FURVV��KD�PRVWUDWR�XQD�SHUFHQWXDOH�GL�YDULDQ]D��5���
 �������HG�XQ�)�YDOXH �������/¶HUURUH�VWDQGDUG�LQ�IDVH�GL�SUHGL]LRQH��6(3��H�GL�VWLPD��6((��
HUDQR�ULVSHWWLYDPHQWH�������H��������
/
DWWLYLWj� DQWLPLFRWLFD� GL� ($%0� q� FRQIHUPDWD� DQFKH� GDOO¶� RVVHUYD]LRQH� GLUHWWD� GHL� IUXWWL�

RPRJHQHL]]DWL��ILJXUD�����,�FDPSLRQL�WUDWWDWL�FRQ�OD�GRVH�SL��DOWD�HUDQR�DSSDUHQWHPHQWH�VHQ]D�
IXQJKL� VH� FRQIURQWDWL� FRQ� L� FRUULVSRQGHQWL� FRQWUROOL� QRQ� WUDWWDWL�� ,QIDWWL�� L� FDPSLRQL�
RPRJHQHL]]DWL� QRQ� WUDWWDWL� VRQR� VWDWL� FRPSOHWDPHQWH� LQYDVL� GD� PXIID� JULJLD�� PHQWUH� TXHOOL�
WUDWWDWL�FRQ�($%0�DSSDULYDQR�SL��FKLDUL�H�VDQL��
�
)LJXUD� ��� )UXWWL� GL� IUDJROD� RPRJHQHL]]DWL� DSSDUWHQHQWL� DOOD� WHVL� WUDWWDWD� ����� H� DOOD� WHVL� GHO�
FRQWUROOR�QRQ�WUDWWDWR�GRSR�HVVHUH�VWDWL�FRQVHUYDWL�SHU�XQD�VHWWLPDQD�D���������&�H��������GL�
XPLGLWj�UHODWLYD�

�
�
�

&21&/86,21,�
,� ULVXOWDWL�RWWHQXWL� FRQ� L� WHVW� LQ�YLWUR� H� LQ�YLYR�KDQQR�GLPRVWUDWR� OD�FDSDFLWD�GHOO¶HVWUDWWR�GL�

PHORJUDQR�GL�FRQWHQHUH�OR�VYLOXSSR�GHOOD�%��FLQHUHD�VX�IUDJROD�H�DXPHQWDUQH�TXLQGL�OD�VKHOI�
OLIH��(¶�VWDWR�GLPRVWUDWR�DQFKH�XQ
HOHYDWD�FRUUHOD]LRQH�WUD�JOL�VSHWWUL�)7�1,5�H�OD�JUDYLWj�GHOOD�
PDODWWLD�GHL� IUXWWL�� IRUQHQGR�XQ�PRGHOOR�1,5�FKHPRPHWULFR� LQ�JUDGR�GL�SUHYHGHUH� OD�JUDYLWj�
GHOOD� PDODWWLD�� ,QROWUH�� DWWUDYHUVR� DSSURFFL� GL� FKLPLFD� FRPSXWD]LRQDOH�� VL� q� PRVWUDWR� FKH� OD�
SXQLFDODJLQD� H� O
$P%� VRQR� FDUDWWHUL]]DWH� GD� VLPLOL� SURSULHWj� GL� LQWHUD]LRQH� PROHFRODUH��
SUREDELOPHQWH�FRQQHVVH�DOOD�ORUR�FDSDFLWj�GL�IRUPDUH�DJJUHJDWL�SRULIRUPL��
3HU� FRQFOXGHUH�� OD� SUHVHQWH� ULFHUFD� SURPXRYH� O
XVR� GHOO¶HVWUDWWR� DFTXRVR� GHOOD� EXFFLD� GL�

PHORJUDQR� �($%0�� FRPH� IXQJLFLGD� SHU� FRQWUROODUH� LO� GHFDGLPHQWR� GHOOH� IUDJROH� LQ� SRVW�
UDFFROWD��/D� VRVWLWX]LRQH�GL� DJURIDUPDFL� VLQWHWLFL� FRQ�PROHFROH�YHJHWDOL� ULGXFH� OD� TXDQWLWj� GL�
VRVWDQ]H�FKLPLFKH�QHOO
DPELHQWH�H�JOL�HIIHWWL�LQGHVLGHUDWL�FRPH�OD�FRQWDPLQD]LRQH�GHOOD�FDWHQD�
DOLPHQWDUH�� ,O�QRVWUR� ODYRUR�VXJJHULVFH�FKH�($%0��SRWUHEEH�HVVHUH�XQ
DOWHUQDWLYD�DL�SURGRWWL�
VLQWHWLFL� SHU� FRQWUROODUH� L� GHWHULRUDPHQWL� LQ� SRVW� UDFFROWD� H� PLJOLRUDUH� OD� TXDOLWj� GHL� IUXWWL�
HYLWDQGR�O
LPSDWWR�GHOOH�VRVWDQ]H�FKLPLFKH�VXOOD�VDOXWH�XPDQD��4XHVWR�q�DQFKH�XQ�LPSRUWDQWH�
RELHWWLYR�GHOOH�SROLWLFKH�DJULFROH�GHOOD�&RPXQLWj�HXURSHD��



/$925,�&,7$7,�
%HQGLQL�$���&HUUHWDQL�/���'L�9LUJLOLR�)���%HOORQL�3���%RQROL�&DUERJQLQ�0���/HUFNHU�*����������

3UHOLPLQDU\� HYDOXDWLRQ� RI� WKH� DSSOLFDWLRQ� RI� WKH� )7�,5� 6SHFWURVFRS\� WR� FRQWURO� WKH�
JHRJUDSKLF�RULJLQ�DQG�TXDOLW\�RI�YLUJLQ�ROLYH�RLOV��-RXUQDO�RI�)RRG�4XDOLW\�������±����

)LVFKHU�8�$���&DUOH�5���.DPPHUHU�'5��� ������� ,GHQWLILFDWLRQ�DQG�TXDQWLILFDWLRQ�RI�SKHQROLF�
FRPSRXQGV� IURP�SRPHJUDQDWH� �3XQLFD� JUDQDWXP�/��� SHHO��PHVRFDUS�� DULO� DQG� GLIIHUHQWO\�
SURGXFHG�MXLFHV�E\�+3/&�'$'±(6,�06Q��)RRG�&KHPLVWU\���������±����

+HOELJ� -��� �������$ELOLW\� RI� WKH� DQWDJRQLVWLF� \HDVW� &U\SWRFRFFXV� DOELGXV� WR� FRQWURO� %RWU\WLV�
FLQHUHD�LQ�VWUDZEHUU\��%LRFRQWURO�����������

+XPSKUH\�:���'DONH�$���6FKXOWHQ�.��� �������90'��YLVXDO�PROHFXODU�G\QDPLFV�� -RXUQDO�RI�
0ROHFXODU�*UDSKLFV�����������

/DQGL�/���)HOL]LDQL�(���5RPDQD]]L�*����������([SUHVVLRQ�RI�GHIHQVH�JHQHV�LQ�VWUDZEHUU\�IUXLWV�
WUHDWHG�ZLWK�GLIIHUHQW�UHVLVWDQFH�LQGXFHUV��-RXUQDO�RI�$JULFXOWXUDO�DQG�)RRG�&KHPLVWU\�����
����������

/RSH]�5H\HV�-*���6SDGDUR�'���*XOOLQRD�0�/���*DULEDOGL�$����������(IILFDF\�RI�SODQW�HVVHQWLDO�
RLOV�RQ�SRVWKDUYHVW�FRQWURO�RI�URW�FDXVHG��E\��IXQJL��RQ��IRXU��FXOWLYDUV��RI��DSSOHV�LQ��YLYR��
)ODYRXU�)UDJU�-������������
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