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�$675$�,QQRYD]LRQH�H�6YLOXSSR�&G6��9LD�7HEDQR�����������)DHQ]D��5$��
�6HUYL]LR�)LWRVDQLWDULR�5HJLRQH�(PLOLD�5RPDJQD��9LD�GL�6DOLFHWR�����������%RORJQD��%2��

PLFKHOH�SUHWL#DVWUDLQQRYD]LRQH�LW�
�

5,$668172�
6FRSR� GHO� SUHVHQWH� ODYRUR�� UHDOL]]DWR� LQ� XQ¶D]LHQGD� VLWD� D� )DHQ]D� �5$�� QHOOH� DQQDWH� �����H�
����� VX� FY� 6DQJLRYHVH�� q� VWDWD� OD� YDOXWD]LRQH� GHOO¶HIILFDFLD� DQWLSHURQRVSRULFD� GL� GLYHUVL�
SURGRWWL�HFRFRPSDWLELOL�DSSOLFDWL�LQ�OLQHD�HIILFDFLD�R�LQ�VWUDWHJLD��,�SURGRWWL�VDJJLDWL�VRQR�VWDWL�
VHOH]LRQDWL�WUD�TXHOOL�D�EDVVR�LPSDWWR�H�WUD�L�FRQFLPL�D�ULGRWWR�WLWROR�GL�UDPH��&RQVLGHUDQGR�XQ�
WHVWLPRQH�QRQ�WUDWWDWR��XQD�OLQHD�VWDQGDUG�GL�ULIHULPHQWR�D�EDVH�GL�VROIDWR�GL�UDPH��&X������q�
VWDWD� FRQIURQWDWD� FRQ�� %LR� �� �� 5DPH� 3OXV� �&X� ����� OLQHD� ,GDL� �FRQFLPL� FRQ� &X� ����������
5RPHR� �� VROIDWR� GL� UDPH� �&X� ������ +HQGRSK\W�� VROIDWR� GL� IHUUR�� )URQWLHUH� �� 2RPLVLQH� ��
VROIDWR�GL�UDPH��������'DL�ULVXOWDWL�HPHUJH�FRPH�LQ�SUHVHQ]D�GL�IRUWL�DWWDFFKL�LO�VROIDWR�GL�UDPH�
GD�VROR��3ROWLJOLD�0DQLFD�R�3ROWLJOLD�'LVSHUVV��JDUDQWLVFD�XQ�EXRQ�FRQWUROOR�GHOOD�PDODWWLD��VLD�
VXOOH�IRJOLH�FKH�VXL�JUDSSROL��JOL�LQGXWWRUL�GL�UHVLVWHQ]D��5RPHR�H�)URQWLHUH��LQVHULWL�LQ�XQD�OLQHD�
D�EDVH�GL�VROIDWR�GL�UDPH�H�L�FRQFLPL�D�EDVVR�WLWROR�UDPHLFR��%LR���H�OLQHD�,GDL��KDQQR�PRVWUDWR�
XQ¶HIILFDFLD� VLPLODUH��PHQWUH� LO�VROIDWR� IHUURVR�H� LO�FKLWRVDQR��+HQRGSK\W��QRQ�KDQQR� IRUQLWR�
XQD�SURWH]LRQH�VXIILFLHQWH��
3DUROH�FKLDYH��9LWLV�YLQLIHUD��SHURQRVSRUD�GHOOD�YLWH��SURGRWWL�HFRFRPSDWLELOL�
�

6800$5<�
()),&$&<�(9$/8$7,21�2)�/2:�5,6.�)81*,&,'(6�)25�7+(�&21752/�2)�

3/$6023$5$�9,7,&2/$�21�*5$3(9,1(�,1�(0,/,$�520$*1$�
7KH�SXUSRVH�RI�WKLV�VWXG\��FDUULHG�RXW�LQ�D�6DQJLRYHVH�YLQH\DUG�ORFDWHG�LQ�)DHQ]D��5$��RYHU�
WKH� \HDUV� ��������� ZDV� WKH� HYDOXDWLRQ� RI� WKH� GLIIHUHQW� ORZ�ULVN� SURGXFWV� IRU� WKH� FRQWURO� RI�
GRZQ\�PLOGHZ�RQ� JUDSHYLQH��7KH� WHVWHG� SURGXFWV�ZHUH� VHOHFWHG� DPRQJ� �ORZ�ULVN�� SURGXFWV�
DQG� DPRQJ� IHUWLOL]HUV� ZLWK� D� ORZ� FRSSHU� FRQWHQW�� DQG� WKH\� ZHUH� WHVWHG� LQ� HIILFDF\� RU� LQ�
VWUDWHJ\��%LR�����5DPH�3OXV��&X������,GDL�OLQH��IHUWLOL]HUV�ZLWK�&X�����������5RPHR���FRSSHU�
VXOIDWH��&X�������+HQGRSK\W��LURQ�VXOIDWH��)URQWLHUH���2RPLVLQH���FRSSHU�VXOIDWH�������ZHUH�
FRPSDUHG�ZLWK�D�FRSSHU�EDVHG�SURGXFW�VWDQGDUG�UHIHUHQFH��&X������DQG�DQ�XQWUHDWHG�FKHFN��
7KH�UHVXOWV�VKRZHG�WKDW�LQ�WKH�SUHVHQFH�RI�VHYHUH�LQIHFWLRQV��WKH�FRSSHU�VXOIDWH�DSSOLHG�DORQH�
�3ROWLJOLD�0DQLFD�RU�3ROWLJOLD�'LVSHUVV��SURYLGHG�JRRG�FRQWURO�RI�WKH�GLVHDVH��ERWK�RQ� OHDYHV�
DQG� RQ� EXQFKHV�� 7KH� SODQW� UHVLVWDQFH� LQGXFHUV� �5RPHR� DQG�)URQWLHUH�� LQVHUWHG� LQ� D� FRSSHU�
VXOIDWH�EDVHG� OLQH�DQG� WKH�IHUWLOL]HUV�ZLWK� ORZ�FRSSHU�FRQWHQW� �%LR���DQG�,GDL� OLQH��VKRZHG�D�
VLPLODU� SHUIRUPDQFH�� ZKLOH� WKH� LURQ� VXOIDWH� DQG� FKLWRVDQH� �+HQGRSK\W�� IDLOHG� WR� JLYH�
VDWLVIDFWRU\�UHVXOWV��
.H\ZRUGV��9LWLV�YLQLIHUD��GRZQ\�PLOGHZ��ORZ�ULVN�SODQW�SURWHFWLRQ�SURGXFWV�
�

,1752'8=,21(�
/D� SHURQRVSRUD� GHOOD� YLWH�� FDXVDWD� GDO� SDWRJHQR� REEOLJDWR� 3ODVPRSDUD� YLWLFROD� �%HUN�� HW�

&XUW��� %HUOHVH� H� 'H� 7RQL� q� XQD� GHOOH� PDODWWLH� SL�� SHULFRORVH� SHU� JOL� HIIHWWL� QHJDWLYL� VLD�
TXDQWLWDWLYL� FKH� TXDOLWDWLYL� FKH� HVHUFLWD� VXOOH� SURGX]LRQL� YLWLYLQLFROH�� ,Q� TXHVWL� XOWLPL� DQQL� LO�



QXPHUR� GHOOH� PROHFROH� FKLPLFKH� D� GLVSRVL]LRQH� GHJOL� DJULFROWRUL� q� DXPHQWDWR�� 7XWWDYLD��
QHOO¶RWWLFD�GL�XQD�PDJJLRUH�VRVWHQLELOLWj�GHOO¶DPELHQWH�YLJQHWR�VL�q�VHPSUH�SL��DOOD�ULFHUFD�GL�
SURGRWWL�ILWRVDQLWDUL�D�EDVVR�LPSDWWR�DPELHQWDOH�FKH�SRVVDQR�HVVHUH�XWLOL]]DWL�VLD�QHOO¶DPELWR�GL�
XQD�DJULFROWXUD�LQWHJUDWD�FKH�ELRORJLFD��TXHVW¶XOWLPD�WUD�O¶DOWUR�LQ�IRUWH�HVSDQVLRQH�LQ�,WDOLD��$�
ULSURYD� GL� FLz�� LQ� DPELWR� 2(33�(332� q� VWDWR� UHFHQWHPHQWH� SXEEOLFDWR� OR� VWDQGDUG� SHU� OD�
YDOXWD]LRQH�GHOO¶HIILFDFLD�GL�SURGRWWL�D�³EDVVR�LPSDWWR´�SHU�DJHYRODUQH�OD� ORUR�DXWRUL]]D]LRQH�
DOO¶XVR�H�O¶LPPLVVLRQH�LQ�FRPPHUFLR��(332���������3HUWDQWR�OR�VFRSR�GL�TXHVWR�VWXGLR�q�VWDWR�
TXHOOR�GL�YDOXWDUH�O¶HIILFDFLD�GL�DOFXQH�PROHFROH�FRQVLGHUDWH�D�EDVVR�LPSDWWR��QHOO¶RWWLFD�GL�XQ�
LPSLHJR�LQ�VWUDWHJLD�GL�GLIHVD�DQWLSHURQRVSRULFD�LQ�VRVWLWX]LRQH�H�R�LQ�DOWHUQDQ]D�D�SURGRWWL�GL�
VLQWHVL� FKLPLFD�� $OOR� VWHVVR� PRGR� OH� D]LHQGH� YLWLYLQLFROH� ELRORJLFKH�� FKH� GLVSRQJRQR�
SUDWLFDPHQWH� GL� VROL� IRUPXODWL� UDPHLFL�� DYUHEEHUR� OD� SRVVLELOLWj� GL� LQFUHPHQWDUH� OH� DUPL� D�
GLVSRVL]LRQH� SHU� FRQWHQHUH� D� OLYHOOL� HFRQRPLFDPHQWH� DFFHWWDELOL� JOL� DWWDFFKL� GL� TXHVWR�
SHULFRORVR� SDWRJHQR��$G� RJJL�� DO� UDPH�� YL� VRQR� DQFRUD� OLPLWDWH� DOWHUQDWLYH� �0RUDQGR� HW� DO���
������VHSSXUH�GLYHUVL�SULQFLSL�DWWLYL� VLDQR�DOOR�VWXGLR��/D�7RUUH�HW�DO���������'DJRVWLQ�HW�DO���
������0DWWHGL� HW� DO��� ������ 5RPDQD]]L� HW� DO��� ������0RUDQGR� H� /DYH]]DUR�� ������� PD� FRQ�
ULVXOWDWL� DQFRUD� QRQ� FRPSOHWDPHQWH� DIILGDELOL�� ,QROWUH�� LO� ULVSHWWR� GHL� OLPLWL� LPSRVWL� GDOOD�
&RPXQLWj� (XURSHD� �5HJ�� &((� 1�� ���������� SRUWD� OH� D]LHQGH� YHUVR� O¶XWLOL]]R� GL� SURGRWWL�
UDPHLFL�D�EDVVR�FRQWHQXWR�GL�PHWDOOR��VSHVVR�DXWRUL]]DWL�FRPH�FRQFLPL��RSSXUH�SULQFLSL�DWWLYL�
LQGXWWRUL�GL�UHVLVWHQ]D�R�FRUURERUDQWL�LQ�JUDGR�ULGXUUH�OD�TXDQWLWj�GL�UDPH�GLVWULEXLWD��
�

0$7(5,$/,�(�0(72',�
/D� SUHVHQWH� VSHULPHQWD]LRQH� HVHJXLWD� QHO� ELHQQLR� ���������� KD� OR� VFRSR� GL� YDOXWDUH�

O¶HIILFDFLD�GL�GLIIHUHQWL�SURGRWWL�HFRFRPSDWLELOL�QHL�FRQIURQWL�GHOOD�SHURQRVSRUD�GHOOD�YLWH��6RQR�
VWDWL� VDJJLDWL� SURGRWWL� GL� GLYHUVD� QDWXUD�� FRPH� FRQFLPL� FRQ� XQ� EDVVR� WLWROR� LQ� UDPH� �%LR����
LQGXWWRUL� GL� UHVLVWHQ]D� D� EDVH� GL� FHUHYLVDQH� �5RPHR��� HG� DOFXQL� SURGRWWL�� FRPH� LO� FKLWRVDQR�
�+HQGRSK\W�� FKH� LQ� DOWUH� HVSHULHQ]H� KDQQR� GLPRVWUDWR� GL� DYHUH� XQD� GLVFUHWD� HIILFDFLD� QHL�
FRQIURQWL� GL� TXHVWR� SDWRJHQR�� D� FRQIURQWR� FRQ� SURGRWWL� UDPHLFL� DELWXDOPHQWH� LQ� XVR� QHOOH�
VWUDWHJLH�GL�GLIHVD��2OWUH�DG�HVVL�VRQR�VWDWL�LPSLHJDWL�DQFKH�FRQFLPL�IRJOLDUL��HV��/LQHD�,GDL��D�
EDVH� GL� HVWUDWWL� GL� SLDQWH� R� FRQWHQHQWL� UDPH�� /H� FDUDWWHULVWLFKH� GHL� SURGRWWL� LQ� SURYD� VRQR�
ULSRUWDWH�LQ�WDEHOOD���SHU�O¶DQQR������H�LQ�WDEHOOD���SHU�O¶DQQR�������,Q�WDEHOOD���VRQR�ULSRUWDWL�
JOL� LQWHUYHQWL� HIIHWWXDWL� H� L� SURGRWWL� LPSLHJDWL� QHOO¶DQQR� ������ PHQWUH� LQ� WDEHOOD� �� TXHOOL�
QHOO¶DQQR�������,Q�ILJXUD���H���VRQR�LQYHFH�ULSRUWDWL�JOL�DQGDPHQWL�PHWHR�UHJLVWUDWL�GXUDQWH�LO�
SHULRGR�GL�SURYD������H�������ULVSHWWLYDPHQWH��
(QWUDPEH� OH�SURYH�VRQR�VWDWH� UHDOL]]DWH� LQ�XQ¶D]LHQGD�VLWD�D�7HEDQR�GL�)DHQ]D��5$��VX�FY�

6DQJLRYHVH�FRQ�XQ�GLVHJQR�VSHULPHQWDOH�D�EORFFKL� UDQGRPL]]DWL� �5&%��FRQ���ULSHWL]LRQL�SHU�
WHVL�H���SLDQWH�SHU�SDUFHOOD��/H�LQGDJLQL�VRQR�VWDWH�VYROWH�VXOOR�VWHVVR�YLJQHWR��PD�LQ�GLIIHUHQWL�
VLWL�VSHULPHQWDOL���
/H� DSSOLFD]LRQL� IRJOLDUL� VRQR� VWDWH� UHDOL]]DWH� FRQ� QHEXOL]]DWRUH� VSDOOHJJLDWR� 6WLKO�PRGHOOR�

65�����XJHOOR���PP��GLVWULEXHQGR�XQ�YROXPH�G¶DFTXD�VLPXODWR�GL����·�����O�KD�LQ�IXQ]LRQH�
GHOOR� VWDGLR� IHQRORJLFR�GHOOD� FROWXUD�� /¶LQWHUYDOOR� WUD� OH� DSSOLFD]LRQL�� FRQVLGHUDQGR� OD� QDWXUD�
GHL�SURGRWWL�VRWWR�LQGDJLQH��q�VWDWR�GL���JLRUQL������
,�ULOLHYL�KDQQR�LQWHUHVVDWR�VLD�OH�IRJOLH�FKH�L�JUDSSROL��2VVHUYDQGR�XQ�FDPSLRQH�GL�����IRJOLH�

H� ��� JUDSSROL� SHU� SDUFHOOD�� LQFLGHQ]D� H� VHYHULWj� GHOOD� PDODWWLD� VRQR� VWDWH� YDOXWDWH� PHGLDQWH�
VWLPD� YLVLYD� GHOOD� VXSHUILFLH� FROSLWD� IDFHQGR� ULIHULPHQWR� DOOH� VHJXHQWL� FODVVL� GL� GDQQR�� ��  �
DVVHQ]D�GL�VLQWRPL���� ����·���GL�VXSHUILFLH�VLQWRPDWLFD���� ��·����GL�VXSHUILFLH�VLQWRPDWLFD��
�� ���·����GL�VXSHUILFLH�VLQWRPDWLFD���� ���·����GL�VXSHUILFLH�VLQWRPDWLFD���� ���·�����GL�
VXSHUILFLH�VLQWRPDWLFD���
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3HU� TXDQWR� ULJXDUGD� O¶DQDOLVL� VWDWLVWLFD�� L� GDWL� GHOOH� SURYH� VRQR� VWDWL� HODERUDWL� PHGLDQWH�
$QDOLVL� GHOOD� 9DULDQ]D� �$QRYD�� H� VXFFHVVLYR� 7HVW� 61.� �S������� SHU� OD� VHSDUD]LRQH� GHOOH�
PHGLH��WUDVIRUPDQGR�WXWWH�OH�SHUFHQWXDOL�FRQ�UDGLFH�TXDGUDWD�R�DUFRVHQR�GHOOD�UDGLFH�TXDGUDWD�
SHUFHQWXDOH��(¶�VWDWR�LQROWUH�FDOFRODWR�LO�JUDGR�G¶D]LRQH����$EERWW��
�
7DEHOOD����&DUDWWHULVWLFKH�GHL�SURGRWWL�H�UHODWLYL�GRVDJJL�VDJJLDWL�QHOOD�SURYD�GHO������

)RUPXODWR�
FRPPHUFLDOH��I�F��� 6RVWDQ]D�DWWLYD��FRQFHQWUD]LRQH�� 'RVDJJLR�

I�F��
%LR�����5DPH�3OXV� &X���0Q���=Q���������������� �����P/�KD�

,GDL�%URWDYHUG�

&X�VROXELOH���������&X�FRPSOHVVDWR���������0Q�
VROXELOH���������0Q�FRPSOHVVDWR���������=Q�VROXELOH�

��������=Q�FRPSOHVVDWR���������
DJHQWH�FRPSOHVVDQWH��$FLGR�/LJQRVROIRQLFR�

�����P/�KD�

,GDL�&REUH� &X�VROXELOH���������&X�FRPSOHVVDWR��������
DJHQWH�FRPSOHVVDQWH��$FLGR�*OXFRQLFR� �����P/�KD�

1DWXUGDL� �����HVWUDWWL�GL�SLDQWH� �����P/�KD�
5RPHR���

3ROWLJOLD�0DQLFD�
�FHUHYLVDQH������������
VROIDWR�GL�UDPH�������

����J�KD���
����J�K/�

3ROWLJOLD�0DQLFD� VROIDWR�GL�UDPH������� ����J�K/�
�
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)LJXUD� ��� $QGDPHQWR� PHWHR� UHJLVWUDWR� QHO� ����� GDOOD� VWD]LRQH� PHWHRURORJLFD� GL� 7HEDQR� GL�
)DHQ]D��5$��GXUDQWH�LO�SHULRGR�GL�SURYD��GLVWDQ]D�GDO�VLWR�GL�SURYD������NP���'DOO¶�����DO�����
VRQR�VWDWH�HVHJXLWH����LUULJD]LRQL�DUWLILFLDOL�VRYUDFKLRPD�����PP�FLDVFXQD���������������������
����������������������������������������������������

�
�
)LJXUD� ��� $QGDPHQWR� PHWHR� UHJLVWUDWR� QHO� ����� GDOOD� VWD]LRQH� PHWHRURORJLFD� GL� 7HEDQR� GL�
)DHQ]D��5$��GXUDQWH�LO�SHULRGR�GL�SURYD��GLVWDQ]D�GDO�VLWR�GL�SURYD������NP���'DO������DO������
VRQR�VWDWH�HVHJXLWH����LUULJD]LRQL�DUWLILFLDOL�VRYUDFKLRPD�������������H����������PP�������������
�����������������H����������PP��������������H����������PP��

�



5,68/7$7,�(�',6&866,21(�
,Q� HQWUDPEH� OH� DQQDWH� LQ� FXL� VL� q� VYROWD� OD� VSHULPHQWD]LRQH� OH� FRQGL]LRQL� PHWHRURORJLFKH�

VRQR� VWDWH� QHO� FRPSOHVVR� QRQ� IDYRUHYROL� DOOR� VYLOXSSR� GHOOD� SHURQRVSRUD� GHOOD� YLWH�� ,Q�
HQWUDPEH�OH�VWDJLRQL��PD�QHO������LQ�PDJJLRU�PLVXUD��OD�SULPDYHUD�q�VWDWD�FRQWUDGGLVWLQWD�GD�
HOHYDWH�WHPSHUDWXUH�H�VLFFLWj��FKH�KDQQR�FRPSRUWDWR�XQ�PLQRU�ULVFKLR�LQIHWWLYR��WDOH�FRQGL]LRQL�
VIDYRUHYROL�DOOD�PDODWWLD�VL�VRQR�SURWUDWWH�SHU�WXWWR�LO�SHULRGR�HVWLYR�GL�HQWUDPEH�OH�DQQDWH��7DOH�
FRQWHVWR� KD� PRWLYDWR� OH� QXPHURVH� LUULJD]LRQL� DUWLILFLDOL� VRYUDFKLRPD� UHDOL]]DWH� QHO� YLJQHWR�
VSHULPHQWDOH�� FKH� KDQQR� FUHDWR� XQ� PLFURFOLPD� FRPXQTXH� IDYRUHYROH� DOOR� VYLOXSSR� GHOOD�
PDODWWLD��ILJXUD���H�����
�
3URYD���±�7HEDQR�GL�)DHQ]D�������
/D�SURYD�HUD�PLUDWD�D�YDOXWDUH�O¶DWWLYLWj�GL�GLYHUVL�FRQFLPL�UDPHLFL��/LQHD�,GDL��FDUDWWHUL]]DWL�

GDOOD�EDVVD�SUHVHQ]D�GL�&X�LQ�IXQ]LRQH�GHO�GRVDJJLR�LPSLHJDWR�H�GL�XQ�LQGXWWRUH�GL�UHVLVWHQ]D�
�5RPHR��XWLOL]]DWR� LQ�PLVFHOD�FRQ� OD�3ROWLJOLD�0DQLFD��VWDQGDUG�GL� ULIHULPHQWR���HVHJXHQGR� L�
WUDWWDPHQWL�VHWWLPDQDOPHQWH��5RPHR�LPSLHJDWR�RJQL���VHWWLPDQH��FRPH�ULSRUWDWR�LQ�WDEHOOD�����,�
ULVXOWDWL�VRQR�ULSRUWDWL�LQ�WDEHOOD����
/H�SULPH�PDFFKLH�GL�SHURQRVSRUD�VRQR�VWDWH�RVVHUYDWH�WDUGLYDPHQWH������VXOOH�IRJOLH�H������

VXL� JUDSSROL�� H� FRQVLGHUDWR� O¶DQGDPHQWR� PHWHRURORJLFR� SDUWLFRODUPHQWH� VLFFLWRVR� D� SDUWLUH�
GDOO¶�����VRQR�VWDWH�HVHJXLWH����LUULJD]LRQL�VRYUD�FKLRPD�GL�FLUFD����PP�FLDVFXQD�SHU�IDYRULUH�
OH�LQIH]LRQL�VHFRQGDULH���
,O� ���� �SULPR� ULOLHYR�� QHO� WHVWLPRQH� QRQ� WUDWWDWR� FLUFD� OD� PHWj� GHOOH� IRJOLH� RVVHUYDWH�

SUHVHQWDYD� VLQWRPL� FRQ� XQD� VHYHULWj� FRPXQTXH� PRGHVWD�� PHQWUH� L� JUDSSROL� HUDQR� DQFRUD�
DVLQWRPDWLFL��,Q�WDOH�GDWD��SHU�TXDQWR�ULJXDUGD�LO�FRQWUROOR�GHL�VLQWRPL�VXOOH�IRJOLH�WXWWH�OH�WHVL�
VRQR� VWDWLVWLFDPHQWH� GLIIHUHQWL� GDO� WHVWLPRQH� QRQ� WUDWWDWR�� PD� QRQ� WUD� ORUR�� ,Q� SDUWLFRODUH� OD�
OLQHD� 5RPHR� �� 3ROWLJOLD� 0DQLFD� ULVXOWD� HVVHUH� QXPHULFDPHQWH� SL�� SHUIRUPDQWH�� PHQWUH� LO�
FRQFLPH�%LR�����5DPH�3OXV�DSSRUWD�XQ�FRQWUROOR�LQIHULRUH��Ê�GD�FRQVLGHUDUH�FKH�WDOH�ULOLHYR�q�
VWDWR�UHDOL]]DWR�LQ�VHJXLWR�DG����DSSOLFD]LRQL�VSHULPHQWDOL�GHL�SURGRWWL�LQ�SURYD��
$� WUH� VHWWLPDQH� GL� GLVWDQ]D�� GRSR� �� XOWHULRUL� LQWHUYHQWL� �SHU� XQ� WRWDOH� GL� ��� DSSOLFD]LRQL�

VSHULPHQWDOL���LQ�GDWD�������ULOLHYR�ILQDOH���ROWUH�O¶����GHOOH�IRJOLH�H�GHL�JUDSSROL�GHO�WHVWLPRQH�
SUHVHQWDYD�VLQWRPL�GL�3��YLWLFROD� �LQ�SDUWLFRODUH�SHURQRVSRUD�D�PRVDLFR�VXOOH� IRJOLH�H� ODUYDWD�
VXL� JUDSSROL��� 7XWWH� OH� WHVL� LQ� SURYD� VL� VRQR� VWDWLVWLFDPHQWH� GLIIHUHQ]LDWH� GDO� WHVWLPRQH� H�� LQ�
TXHVWR� FDVR�� HPHUJRQR� DQFKH� GLIIHUHQ]H� WUD� L� WUDWWDWL�� OH� GXH� WHVL� FRQ� 3ROWLJOLD� 0DQLFD�
�LPSLHJDWD� GD� VROD� R� LQ� PLVFHOD� FRQ� 5RPHR�� VL� VRQR� GLVFRVWDWH� GDJOL� DOWUL� SURGRWWL� HG� LQ�
SDUWLFRODUH�OD�OLQHD�5RPHR���3ROWLJOLD�0DQLFD�VL�ULFRQIHUPD�HVVHUH�OD�SL��SHUIRUPDQWH��/¶DOWD�
HIILFDFLD� GHOOD� 3ROWLJOLD� 0DQLFD� LPSLHJDWD� GD� VROD� QRQ� KD� SHUz� FRQVHQWLWR� GL� YDOXWDUH�
SURSULDPHQWH� O¶LQGXWWRUH�GL�UHVLVWHQ]D�XWLOL]]DWR�LQ�PLVFHOD�FRQ�HVVD��,QILQH�� LQWHUHVVDQWL�VRQR�
VWDWL�L�ULVXOWDWL�GHL�GXH�FRQFLPL�UDPHLFL��%LR�����5DPH�3OXV�H�L�FRQFLPL�GHOOD�/LQHD�,GDL��FKH��
SXU� DSSRUWDQGR� XQ� TXDQWLWDWLYR� GL� UDPH� GL� FLUFD� GLHFL� YROWH� LQIHULRUH� DOOD� 3ROWLJOLD�0DQLFD��
KDQQR�RWWHQXWR�ULVXOWDWL�VRGGLVIDFHQWL����
�
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7DEHOOD����5LVXOWDWL�GHOOD�VSHULPHQWD]LRQH������
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����� PHGLD� GL� �� ULSHWL]LRQL�� YDORUL� FRQWUDVVHJQDWL� GD� OHWWHUH� GLYHUVH� ULVXOWDQR� HVVHUH� VWDWLVWLFDPHQWH�
GLIIHUHQWL��61.�7HVW��S��������������*UDGR�G¶D]LRQH�FDOFRODWR�FRQ�OD�IRUPXOD�GL�$EERWW��
�

3URYD���±�7HEDQR�GL�)DHQ]D�������
$QFKH� QHO� ����� VRQR� VWDWH� HVHJXLWH� QXPHURVH� LUULJD]LRQL� VRSUDFKLRPD� GL� ������ PP�

FLDVFXQD�� LQL]LDQGR�D�PHWj�PDJJLR�D�FDXVD�GL�XQD�SHUVLVWHQWH� VLFFLWj� LQL]LDWD� JLj� QHO�SHULRGR�
DXWXQQDOH�GHOOD�SUHFHGHQWH�DQQDWD�� ,�SULPL� VLQWRPL�GHOOD�PDODWWLD� VRQR�DSSDUVL� VXOOH� IRJOLH� LO�
���� FRPH� FRQVHJXHQ]D� GHOOH� VFDUVH� SLRJJH� FKH� VL� VRQR� YHULILFDWH� WUD� ILQH� DSULOH� H� LQL]LR�
PDJJLR��/H�LUULJD]LRQL�VHWWLPDQDOL�KDQQR�DYXWR�LO�PHULWR�GL�PDQWHQHUH�LO�SDWRJHQR�YLWDOH��DQFKH�
VH� LQ� SUHVHQ]D� GL� FRQGL]LRQL� FOLPDWLFKH� VIDYRUHYROL� SHUSHWXDWH� ILQR� D� JLXJQR�� ,� ULVXOWDWL� GHL�
ULOLHYL�VSHULPHQWDOL�VRQR�ULSRUWDWL�LQ�WDEHOOD���H����
1HO�ULOLHYR�GHO�������WDEHOOD����LO�WHVWLPRQH�QRQ�WUDWWDWR�SUHVHQWDYD�ROWUH�OD�PHWj�GHOOH�IRJOLH�

FROSLWH�� PHQWUH� VXL� JUDSSROL� O¶DWWDFFR�� HVVHQ]LDOPHQWH� FRVWLWXLWR� GD� SHURQRVSRUD� ODUYDWD��
LQWHUHVVDYD�ROWUH�O¶����GHJOL�RUJDQL�RVVHUYDWL��WXWWDYLD��OD�JUDYLWj�GHOO¶DWWDFFR�HUD�FRQWHQXWD�VLD�
VXOOH� IRJOLH�FKH�VXL�JUDSSROL�� ,Q�TXHVWR�FRQWHVWR�GL�SUHVVLRQH�GL�PDODWWLD�PHGLR�EDVVR�VL�VRQR�
RWWHQXWH�FRPXQTXH� LQWHUHVVDQWL� LQGLFD]LRQL� VXOO¶HIILFDFLD�GHL�SURGRWWL� VDJJLDWL�� FKH�GL� IDWWR� VL�
VRQR�GLIIHUHQ]LDWL� WUD� ORUR�VWDWLVWLFDPHQWH��2WWLPH�SHUIRUPDQFH�VRQR�VWDWH�RWWHQXWH�GD� WXWWH� OH�
WHVL�LQ�FXL�VRQR�VWDWL�LPSLHJDWL�SURGRWWL�D�EDVH�GL�UDPH��VLD�FKH� VL� WUDWWDVVH�GL�FRQFLPL�D�WLWROR�
ULGRWWR� �%LR� ��� FKH� OH� FODVVLFKH� SROWLJOLH� D� EDVH� GL� VROIDWR� GL� UDPH� �3ROWLJOLD�'LVSHUVV��� FRQ�
HIILFDFLD�VRGGLVIDFHQWH�VLD�VXOOH�IRJOLH�FKH�VXL�JUDSSROL��/D�OLQHD�FKH�SUHYHGHYD�O¶LQGXWWRUH�GL�
UHVLVWHQ]D� �5RPHR�� LPSLHJDWR� RJQL� ��� JLRUQL� VX� XQD� EDVH� GL� WUDWWDPHQWL� VHWWLPDQDOL� FRQ�
3ROWLJOLD�'LVSHUVV� H� OD� OLQHD�FKH�SUHYHGHYD�)URQWLHUH� LQ�PLVFHOD�FRQ�XQ�GRVDJJLR� ULGRWWR�GHO�
���� GL� 3ROWLJOLD� 'LVSHUVV� KDQQR� RWWHQXWR� ULVXOWDWL� DQDORJKL� DOOD� WHVL� FRQ� 3ROWLJOLD� 'LVSHUVV�
LPSLHJDWD�GD�VROD��$QFKH�LQ�TXHVWR�FDVR�QRQ�q�SRVVLELOH�DSSUH]]DUH�LO�FRQWULEXWR�GL�5RPHR�H�
)URQWLHUH�� QRQ� DYHQGROL� VDJJLDWL� DQFKH� VHSDUDWDPHQWH�� (IILFDFLD� LQIHULRUH�� DQFKH�
VWDWLVWLFDPHQWH�� q� VWDWD� RWWHQXWD� LQYHFH� GDO� VROIDWR� IHUURVR�� PHQWUH� LQVXIILFLHQWH� DSSDUH�
O¶HIILFDFLD�IRUQLWD�GDO�FKLWRVDQR�FKH�QRQ�GLIIHULVFH�VWDWLVWLFDPHQWH�GDO�WHVWLPRQH���
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1HO�ULOLHYR�FRQFOXVLYR�GHO�������WDEHOOD����QHO�WHVWLPRQH�VL�q�DYXWR�XQ�DXPHQWR�GHOOD�PDODWWLD�
FRPH�FRQVHJXHQ]D�GHOOH�LQIH]LRQL�VHFRQGDULH�RFFRUVH�D�VHJXLWR�GHOOH�LUULJD]LRQL�VRYUDFKLRPD��
PD� DQFKH� GHOO¶HYHQWR� SLRYRVR� UHJLVWUDWR� D� ILQH� JLXJQR� �ILJXUD� ���� ,Q� TXHVWR� FRQWHVWR� VL� q�
DVVLVWLWR�DG�XQ�FDOR�GL�HIILFDFLD�GHO�VROIDWR�IHUURVR�FKH�VL�q�DOOLQHDWR�DO� WHVWLPRQH�HG�DOOD� WHVL�
FKLWRVDQR��PHQWUH� L� ULVXOWDWL�RWWHQXWL�GD� WXWWH� OH�DOWUH� WHVL� LQ�SURYD�ULFDOFDQR�TXHOOL�GLVFXVVL� LQ�
SUHFHGHQ]D�� 3HU� TXDQWR� ULJXDUGD� LO� VROIDWR� IHUURVR�� YD� VRWWROLQHDWR� LQILQH� FKH� LQ� VFUHHQLQJ�
SUHOLPLQDUL�D�SL��DOWR�GRVDJJLR����J�/��KD�PDQLIHVWDWR�LPSRUWDQWL�SUREOHPL�GL�ILWRWRVVLFLWj�QHL�
FRQIURQWL�GHOOD�YLWH��GDWL�QRQ�SUHVHQWDWL���
�

&21&/86,21,�
/D� 3ROWLJOLD�0DQLFD� QHO� SULPR� DQQR� H� OD� 3ROWLJOLD� 'LVSHUVV� QHOOD� VHFRQGD� DQQXDOLWj� GHOOD�

VSHULPHQWD]LRQH�� LPSLHJDWH� UHJRODUPHQWH� RJQL� �� JLRUQL� H� QRQRVWDQWH� OH� ULSHWXWH� LUULJD]LRQL�
VRSUDFKLRPD�HIIHWWXDWH��KDQQR�PRVWUDWR�XQ�RWWLPR�FRQWHQLPHQWR�GHOOD�PDODWWLD�VLD�VXOOH�IRJOLH�
FKH�VXL�JUDSSROL��$QDORJKH�SUHVWD]LRQL�VRQR�VWDWH�RWWHQXWH�DQFKH�LPSLHJDQGR�FRQFLPL�D�EDVVR�
WLWROR�GL�UDPH��%LR���LQ�HQWUDPEH� OH�DQQXDOLWj�H�/LQHD�,GDL�QHO�������H�GD�DOFXQL�LQGXWWRUL�GL�
UHVLVWHQ]D��5RPHR�H�)URQWLHUH��XWLOL]]DWL� LQ�DJJLXQWD�DG�XQD�GLIHVD�FRQ�UDPH��/¶DOWD�HIILFDFLD�
IRUQLWD� GDOOH� SROWLJOLH� D� EDVH� GL� VROIDWR� GL� UDPH� QRQ� KD� SHUPHVVR� GL� YDOXWDUH� SURSULDPHQWH�
O¶DWWLYLWj� GHJOL� LQGXWWRUL� GL� UHVLVWHQ]D� LPSLHJDWL�� 5LVXOWDWL� LQVXIILFLHQWL� VRQR� VWDWL� RWWHQXWL� QHO�
������XQLFR�DQQR�QHO�TXDOH�VRQR�VWDWL�SURYDWL��VLD�FRQ�VROIDWR�IHUURVR�FKH�FRQ�FKLWRVDQR���
�
5LQJUD]LDPHQWL�
4XHVWL� VWXGL� VRQR� VWDWL� ILQDQ]LDWL�GDOOD�5HJLRQH�(PLOLD�5RPDJQD� QHOO¶DPELWR�GHO�365������
����� 2S�� �������� �� *2� 3(,�$JUL� �� )$� �%�� 3U�� ³9LWLFROWXUD� VRVWHQLELOH´� �$SSOLFD]LRQH� GL�
WHFQLFKH�H�PHWRGRORJLH�VRVWHQLELOL�SHU�OD�GLIHVD��O¶LUULJD]LRQH�H�OD�QXWUL]LRQH�LQ�YLWLFROWXUD��FRQ�
LO�FRRUGLQDPHQWR�GHO�&539��

�
/$925,�&,7$7,��

'DJRVWLQ� 6��� 6FKlUHU� +�-��� 3HUWRW� ,��� 7DPP� /��� ������ $UH� WKHUH� DOWHUQDWLYHV� WR� FRSSHU� IRU�
FRQWUROOLQJ�JUDSHYLQH�GRZQ\�PLOGHZ�LQ�RUJDQLF�YLWLFXOWXUH"��&URS�3URWHFWLRQ�Q�������������
SS�����������

(332� ������ 33� ������ ���� 3ULQFLSOHV� RI� HI¿FDF\� HYDOXDWLRQ� IRU� ORZ�ULVN� SODQW� SURWHFWLRQ�
SURGXFWV��%XOOHWLQ�2(33�(332�%XOOHWLQ����������������±���

/D�7RUUH�$���7DORFFL�6���0LHOH�0���������(YDOXDWLRQ�RI�DQWL�GRZQ\�PLOGHZ�HIIHFWLYHQHVV�DQG�
HFRQRPLF�VXVWDLQDELOLW\�RI�VXEVWDQFHV�RI�QDWXUDO�RULJLQ��3HWULD��������±����

0DWWHGL� /��� )RUQR� 5��� 0DLQHV� 5��� 0HVFDOFKLQ� (��� 6HFFKL� 0��� 9DUQHU� 0��� ������ 'RVL� HG�
HIILFDFLD�GL�LPSLHJR�GHO�UDPH�FRQWUR�OD�SHURQRVSRUD�GHOOD�YLWH��/
,QIRUPDWRUH�$JUDULR�����
���������������

0RUDQGR�$���6R]]DQL�)���0RLUDJKL�*���������5DPHLFL�D�GRVDJJLR�ULGRWWR�FRQWUR�OD�SHURQRVSRUD�
GHOOD�YLWH��/
,QIRUPDWRUH�$JUDULR��������������������

0RUDQGR�$���/DYH]]DUR�6���������3URYH�GL�ORWWD�FRQWUR�OD�SHURQRVSRUD�GHOOD�YLWH�FRQ�SURGRWWL�
DPPHVVL�LQ�YLWLFROWXUD�ELRORJLFD��$WWL�*LRUQDWH�)LWRSDWRORJLFKH��������YRO������

5RPDQD]]L�*���0DQFLQL�9���)HOL]LDQL�(���%DVWLDQHOOL�0���6HUYLOL�$���1DUGL�6���)ODPLQL�/��������
(IILFDFLD� GL� SURGRWWL� DOWHUQDWLYL� QHOOD� GLIHVD� DQWLSHURQRVSRULFD� GHOOD� YLWH�� $WWL� *LRUQDWH�
)LWRSDWRORJLFKH��������������������

�




