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6L�ULDVVXPRQR�JOL�HVLWL�GL�RVVHUYD]LRQL�HIIHWWXDWH�VX�FROWXUH�RUWLFROH��DURPDWLFKH�H�RUQDPHQWDOL�
ULQYHQXWH�WUD�LO������HG�LO������LQ�,WDOLD��/H�RUQDPHQWDOL�H�DURPDWLFKH�VRWWRSRVWH�D�LQGDJLQH�H�L�
UHODWLYL� SDWRJHQL� RVVHUYDWL� VRQR� VWDWL�� FHDQRWKXV�3K\WRSKWKRUD� QLFRWLDQDH�� ODYDQGD�3KRPD�
PXOWLURVWUDWD��OLVLDQWKXV�3HURQRVSRUD�FKORUDH��PDUJKHULWD��3OHFWRSKDHUHOOD�FXFXPHULQD��PLUWR��
&\OLQGURFDUSRQ� VSDWXODWXP�� SROLJDOD�$OWHUQDULD� WHQXLVVLPD�� UDQXQFROR�3OHFWRSKDHUHOOD�
FXFXPHULQD�� URVD�3K\WRS\WKLXP� KHOLFRLGHV�� URVPDULQR�7KLHODYLRSVLV� EDVLFROD�� /H� FROWXUH�
RUWLFROH� VRWWRSRVWH� D� LQGDJLQH� H� L� UHODWLYL� SDWRJHQL� RVVHUYDWL� VRQR� VWDWL�� DQJXULD� H� IUDJROD��
0DFURSKRPLQD� SKDVHROLQD�� ODJHQDULD�/DVLRGLSORGLD� WKHREURPDH�� PHORQH�0DFURSKRPLQD�
SKDVHROLQD�� SRPRGRUR�3\WKLXP� P\ULRWLOXP�� 3�� DSKDQLGHUPDWKXP�� VFDORJQR�3K\WRSKWKRUD�
QLFRWLDQDH��)XVDULXP�R[\VSRUXP�I�VS��FHSDH��VFRU]RQHUD�&\OLQGURFDUSRQ�VS���1HO�ODYRUR�VRQR�
VLQWHWLFDPHQWH�GLVFXVVL�DVSHWWL� UHODWLYL�DOO¶HSLGHPLRORJLD�GHOOH�DOWHUD]LRQL�H�DOOH�SRVVLELOLWj�GL�
GLIHVD���
3DUROH�FKLDYH��FROWXUH�PLQRUL��FROWXUH�LQ�YDVR��SDWRJHQL�IXQJLQL��GLIHVD�
�
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5(&(17/<�2%6(59('�,1�,7$/<�
5HVXOWV�RI�REVHUYDWLRQV�PDGH�RQ�KRUWLFXOWXUDO��DURPDWLF�DQG�RUQDPHQWDO�FURSV�EHWZHHQ������DQG�
����� PDLQO\� LQ� 1RUWKHUQ�� &HQWUDO� DQG� 6RXWKHUQ� ,WDO\� DUH� VXPPDUL]HG�� 7KH� LQYHVWLJDWHG�
RUQDPHQWDO� DQG� DURPDWLF� FURSV� DQG� WKH� UHODWHG� SDWKRJHQV� REVHUYHG� ZHUH�� FHDQRWKXV��
3K\WRSKWKRUD�QLFRWLDQDH��ODYDQGHU�3KRPD�PXOWLURVWUDWD��OLVLDQWKXV�3HURQRVSRUD�FKORUDH��3DULV�
GDLV\�3OHFWRSKDHUHOOD� FXFXPHULQD�� P\UWOH�&\OLQGURFDUSRQ� VSDWXODWXP�� SRO\JDOD�� $OWHUQDULD�
WHQXLVVLPD�� SHUVLDQ� EXWWHUFXS�3OHFWRSKDHUHOOD� FXFXPHULQD�� URVH�� 3K\WRS\WKLXP� KHOLFRLGHV��
URVHPDU\�7KLHODYLRSVLV� EDVLFROD�� 7KH� KRUWLFXOWXUDO� FURSV� XQGHU� LQYHVWLJDWLRQ� DQG� WKH� UHODWHG�
SDWKRJHQV�REVHUYHG�ZHUH��ZDWHUPHORQ� DQG� VWUDZEHUU\�0DFURSKRPLQD�SKDVHROLQD�� ODJHQDULD��
/DVLRGLSORGLD�WKHREURPDH��PHORQ��0DFURSKRPLQD�SKDVHROLQD��WRPDWR�3\WKLXP�P\ULRWLOXP��3��
DSKDQLGHUPDWKXP�� VKDOORW�� 3K\WRSKWKRUD� QLFRWLDQDH�� )XVDULXP� R[\VSRUXP� I�VS�� FHSDH��
VFRU]RQHUD�&\OLQGURFDUSRQ� VS��� 7KH� SDSHU� EULHIO\� GLVFXVVHV� DVSHFWV� UHODWHG� WR� WKH� GLVHDVH�
HSLGHPLRORJ\�DQG�WKH�SRVVLEOH�FRQWURO�VWUDWHJLHV��
.H\ZRUGV��PLQRU�FURSV��SRWWHG�SODQWV��SODQW�GLVHDVHV��GLVHDVH�FRQWURO�



,1752'8=,21(�
/H� FROWXUH� RUWLFROH�� DURPDWLFKH� H� RUQDPHQWDOL� UDSSUHVHQWDQR� SHU� O¶DJULFROWXUD� LWDOLDQD� XQ�

LPSRUWDQWH� FRPSDUWR� SURGXWWLYR�� 0ROWH� RVVHUYD]LRQL� FRQIHUPDQR� FKH�� D� VHJXLWR� GHOOD�
LQWURGX]LRQH�GL�QXRYH�WHFQLFKH�GL�FROWLYD]LRQH��GHOOD�LQWHQVLILFD]LRQH�FROWXUDOH��GHOOD�OLPLWD]LRQH�
QHOOD� GLVSRQLELOLWj� GL�PH]]L� GL� ORWWD� GLUHWWD� �&RQWH� HW� DO��� ������ H� GHOOD� FRVWDQWH� QHFHVVLWj� GL�
ULQQRYDUH� OH� VHOH]LRQL� YDULHWDOL� GLVSRQLELOL� VXO� PHUFDWR� DO� ILQH� GL� DWWLUDUH� O¶DWWHQ]LRQH� GHL�
FRQVXPDWRUL�R�GL�VRGGLVIDUH�QXRYH�WHQGHQ]H�GL�FRQVXPR��ILWRSDWLH�QXRYH�R�SRFR�QRWH�VRQR�VWDWH�
RVVHUYDWH�SHU�OD�SULPD�YROWD�R�KDQQR�DXPHQWDWR�OD�ORUR�LPSRUWDQ]D�UHODWLYD��,Q�TXHVWD�QRWD�VL�
ULSRUWD�XQD�EUHYH�GHVFUL]LRQH�GL�DOFXQH�DOWHUD]LRQL�RVVHUYDWH�D�SDUWLUH�GDO������XQLWDPHQWH�DG�
DOFXQH�LQGLFD]LRQL�GL�ORWWD��TXDQGR�GLVSRQLELOL���������
�

0$7(5,$/,�(�0(72',�
6LPLOPHQWH�D�TXDQWR�JLj�GHVFULWWR�LQ�SDVVDWR��0LQXWR�HW�DO����������OH�RVVHUYD]LRQL�VRQR�VWDWH�

VYROWH�XWLOL]]DQGR�LO�VHUYL]LR�GL�GLDJQRVL�IRUQLWR�GDO�/DERUDWRULR�)LWRSDWRORJLFR�GHO�&H�5�6�$�$���
XQLWDPHQWH� DO� VXSSRUWR�GHL� QXPHURVL� WHFQLFL� FKH�XWLOL]]DQR� WDOH� VHUYL]LR�� &RPH� LQ�SDVVDWR� LO�
PHWRGR� DGRWWDWR� KD� VHPSUH� SUHYLVWR� XQD� SULPD� RVVHUYD]LRQH� YLVLYD� GLUHWWD� H� LQ�PLFURVFRSLD�
RWWLFD��FXL�q�VHJXLWR�XQ�LVRODPHQWR�VX�VXEVWUDWR�VHPLVHOHWWLYR�R�VHOHWWLYR��*OL�LVRODWL�RWWHQXWL�VRQR�
VWDWL� VDJJLDWL� SHU� OD� ORUR� SDWRJHQLFLWj� DO� ILQH� GL� FRQIHUPDUH� OD� FDSDFLWj� SDUDVVLWDULD��
VRGGLVIDFHQGR��TXLQGL��L�SRVWXODWL�GL�.RFK��$JULRV���������6XJOL�LVRODWL�ULFRQRVFLXWL�SDWRJHQL��VL�
q�SURFHGXWR�DOOD�XOWHULRUH�DSSOLFD]LRQH�GL�DQDOLVL�PROHFRODUL�SHU� OD�SL��UDSLGD�FRQIHUPD�GHOOD�
VSHFLH� IXQJLQD� GL� DSSDUWHQHQ]D� >DOOLQHDPHQWR� H� FRPSDUD]LRQH� GL� VHTXHQ]H� ,76� �,QWHUQDO�
WUDQVFULEHG� VSDFHU�� GHOO¶LVRODWR� IXQJLQR� LQ� VWXGLR� PHGLDQWH� DSSOLFD]LRQH� GHO� SURJUDPPD�
%/$671� �1DWLRQDO� &HQWHU� IRU� %LRWHFKQRORJ\� ,QIRUPDWLRQ� �� 1&%,�� DO� ILQH� GL� YHULILFDUH� OD�
SHUFHQWXDOH�GL�RPRORJLD�WUD�OD�VHTXHQ]D�LQ�HVDPH�H�WXWWH�OH�DOWUH�VHTXHQ]H�SUHVHQWL�LQ�EDQFD�GDWL@�
�:KLWH�HW�DO�����������
/H�VSHFLH�RUQDPHQWDOL�H�DURPDWLFKH�VRWWRSRVWH�DG�LQGDJLQL�VRQR�VWDWH�LO�FHDQRWKXV��&HDQRWKXV�

WK\UVLIORUXV��YDU��UHSHQV���OD�ODYDQGD��/DYDQGXOD�DQJXVWLIROLD�VXEVS��DQJXVWLIROLD���LO�OLVLDQWKXV�
�(XVWRPD�JUDQGLIORUXP���OD�PDUJKHULWD�>$UJ\UDQWKHPXP��'HQGUDQWKHPD��IUXWHVFHQV@��LO�PLUWR�
�0\UWXV�FRPPXQLV��� OD�SROLJDOD��3RO\JDOD�P\UWLIROLD��� LO�UDQXQFROR��5DQXQFXOXV�DVLDWLFXV��� OD�
URVD� �5RVD� VS���� LO� URVPDULQR� �5RVPDULQXV� RIILFLQDOLV�� DOOHYDWH� LQ� FRQWHQLWRUH�� 6LPLOPHQWH� OH�
VSHFLH� RUWLFROH� VRQR� VWDWH� O¶DQJXULD� �&LWUXOOXV� ODQDWXV��� OD� IUDJROD� �)UDJDULD� [�DQDQDVVD��� OD�
ODJHQDULD��/DJHQDULD�VLFHUDULD���LO�PHORQH��&XFLPLV�PHOR���LO�SRPRGRUR�>6RODQXP�O\FRSHUVLFXP��
�/\FRSHUVLFRQ� HVFXOHQWXP�@�� OR� VFDORJQR� �$OOLXP� DVFDORQLFXP��� OD� VFRU]RQHUD� �6FRU]RQHUD�
KLVSDQLFD��DOOHYDWH�VLD�D�WHUUD�FKH�LQ�VLVWHPL�IXRUL�VXROR�����

�
5,68/7$7,�

,Q� WDEHOOD� �� VL� ULSRUWD� OD� VLQWHVL� GHOOH� RVVHUYD]LRQL� HIIHWWXDWH�� XQLWDPHQWH� D� VRPPDULH�
LQGLFD]LRQL�FLUFD�OD�ORFDOL]]D]LRQH�GHOOH�DOWHUD]LRQL�H�TXLQGL� L�WHVVXWL�LQWHUHVVDWL��OH�FRQGL]LRQL�
FOLPDWLFKH�IDYRUHQWL�OH�LQIH]LRQL�ULSURGRWWH�GXUDQWH�L�VDJJL�GL�UH�LQRFXOD]LRQH��LO�QXPHUR�GL�JLRUQL�
LQWHUFRUUHQWL� WUD� LQRFXOD]LRQH� H� ULSURGX]LRQH� GHL� VLQWRPL�� LQGLFD]LRQL� FLUFD� OD� GLIIXVLRQH� H� OD�
JUDYLWj�GHOOH�LQIH]LRQL�RVVHUYDWH�LQ�VHUUD�R�SLHQR�FDPSR��
�
�
�
� �
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7DEHOOD����6LQWHVL�GHOOH�RVVHUYD]LRQL�FRQGRWWH�VXL�GLIIHUHQWL�RVSLWL�YHJHWDOL��$OEHQJD������������

6SHFLH�YHJHWDOH� 3DWRJHQR�
RVVHUYDWR�

7HVVXWL�
DOWHUDWL�

&RQGL]LRQL�
IDYRUHQWL�OH�
LQIH]LRQL��

*LRUQL�GL�
LQFXED�
]LRQH�

'LIIXVLRQH�H�
JUDYLWj��VHUUD��
SLHQR�FDPSR��

&HDQRWKXV��&HDQRWKXV�
WK\UVLIORUXV�YDU�UHSHQV��

3K\WRSKWKRUD�
QLFRWLDQDH�

5DGLFL��
FROOHWWR� ���&� ���

/LPLWDWD�
�ORFDOPHQWH�
HOHYDWD���SLHQR�
FDPSR�

/DYDQGD�
�/DYDQGXOD�
DQJXVWLIROLD�VXEVS��
DQJXVWLIROLD��

3KRPD�
PXOWLURVWUDWD� )XVWL� ������&�

!�����85� ���

/LPLWDWD�
�ORFDOPHQWH�
HOHYDWD���SLHQR�
FDPSR�

/LVLDQWKXV��(XVWRPD�
JUDQGLIORUXP��

3HURQRVSRUD�
FKORUDH� )RJOLH� �������&�

!�����85� �� /LPLWDWD��VHUUD�

0DUJKHULWD�
>$UJ\UDQWKHPXP�
�'HQGUDQWKHPD��
IUXWHVFHQV@�

3OHFWRSKDHUHOOD�
FXFXPHULQD�

5DGLFL��
FROOHWWR� ���±�����&� ��� /LPLWDWD��VHUUD�

0LUWR��0\UWXV�
FRPPXQLV��

&\OLQGURFDUSRQ�
VSDWKXODWXP� 5DGLFL� �������&� ��� /LPLWDWD��SLHQR�

FDPSR�
3ROLJDOD��3RO\JDOD�
P\UWLIROLD��

$OWHUQDULD�
DOWHUQDWD�

)RJOLH�
JHUPRJOL�

����&�
!�����85� �� 0ROWR�OLPLWDWD��

VHUUD��
5DQXQFROR�
�5DQXQFXOXV�
DVLDWLFXV��

3OHFWRSKDHUHOOD�
FXFXPHULQD�

5DGLFL��
FROOHWWR� �������&� ���

'LIIXVD��QRQ�
JUDYH��SLHQR�
FDPSR�H�VHUUD�

5RVD��5RVD�VS��� 3K\WRS\WKLXP�
KHOLFRLGHV� 5DGLFL� ���&� ���

(VWUHPDPHQWH�
OLPLWDWD��PROWR�
JUDYH��VHUUD�

5RVPDULQR�
�5RVPDULQXV�
RIILFLQDOLV��

7KLHODYLRSVLV�
EDVLFROD� 5DGLFL� ������&� ���

'LIIXVD��QRQ�
JUDYH��SLHQR�
FDPSR�

$QJXULD��&LWUXOOXV�
ODQDWXV��

0DFURSKRPLQD�
SKDVHROLQD� 5DGLFL� ������&� ��� 'LIIXVD��QRQ�

JUDYH��VHUUD�
)UDJROD��)UDJDULD�[�
DQDQDVVD��

0DFURSKRPLQD�
SKDVHROLQD� 5DGLFL� ������&� ��� 'LIIXVD��JUDYH��

VHUUD�
/DJHQDULD�
�/DJHQDULD�
VLFHUDULD��

/DVLRGLSORGLD�
WKHREURPDH�

)XVWL�
�PLGROOR�� ������&� ��

(VWUHPDPHQWH�
OLPLWDWD��QRQ�
JUDYH��VHUUD�

0HORQH��&XFLPLV�
PHOR��

0DFURSKRPLQD�
SKDVHROLQD� 5DGLFL� ������&� ��� 'LIIXVD��QRQ�

JUDYH��VHUUD�
3RPRGRUR�>6RODQXP�
O\FRSHUVLFXP��
�/\FRSHUVLFRQ�
HVFXOHQWXP�@�

3\WKLXP�
P\ULRWLOXP��3��
DSKDQLGHUPDWKXP�

5DGLFL� ������&� �� /LPLWDWD��PROWR�
JUDYH��VHUUD�

6FDORJQR��$OOLXP�
DVFDORQLFXP��

3K\WRSKWKRUD�
QLFRWLDQDH�

5DGLFL��
FROOHWWR� ������&� ��

(VWUHPDPHQWH�
OLPLWDWD��JUDYH��
SLHQR�FDPSR�

6FDORJQR��$OOLXP�
DVFDORQLFXP��

)XVDULXP�
R[\VSRUXP�I�VS��
FHSDH�

%XOER� ���&� ��� /LPLWDWD��JUDYH��
SLHQR�FDPSR�

6FRU]RQHUD�
�6FRU]RQHUD�
KLVSDQLFD��

&\OLQGURFDUSRQ�
VS���1HRQHFWULD�
UDGLFLFROD��

5DGLFL� ���&� ��� /LPLWDWD��JUDYH��
SLHQR�FDPSR�



6X�FHDQRWKXV��VX�FXL�UHFHQWHPHQWH�q�VWDWD�VHJQDODWD�OD�SUHVHQ]D�GL�3K\WRSKWKRUD�RFFXOWDQV�
�5HHVHU� HW� DO��� �������3K\WRSKWKRUD�QLFRWLDQDH� KD� FDXVDWR� HVVHQ]LDOPHQWH�GDQQL� DOO¶DSSDUDWR�
UDGLFDOH�H�VHFRQGDULDPHQWH�DQFKH�DO�FROOHWWR�HG�DOOH�SULPH�SRU]LRQL�GHL�IXVWL��1HO�FDVR�HVDPLQDWR��
GXUDQWH� LO� PHVH� GL� DJRVWR� ������ OH� SLDQWH� FROSLWH� HUDQR� DOOHYDWH� LQ� FRQWHQLWRUH� H�� PROWR�
SUREDELOPHQWH��YLVWD�O¶HVSRVL]LRQH�GLUHWWD�DOO¶LUUDJJLDPHQWR�VRODUH�GHL�FRQWHQLWRUL��q�SODXVLELOH�
LPPDJLQDUH�FKH�GDQQL�UDGLFDOL�RFFRUVL�GXUDQWH�LO�SHULRGR�HVWLYR�DEELDPR�IDYRULWR�OH�LQIH]LRQL�
GHO�SDWRJHQR��$�WDOH�ULJXDUGR��ULOHYDQ]D�HSLGHPLRORJLFD�KDQQR�DYXWR�FHUWDPHQWH�OH�FRQGL]LRQL�
GL� LJLHQH� JHQHUDOH� RYH� YHQJRQR� HIIHWWXDWH� OH� FROWLYD]LRQL� H�� LQ� SDUWLFRODUH�� FRPH� QHO� FDVR� LQ�
RJJHWWR��LO�ULXWLOL]]R�GHL�FRQWHQLWRUL�SURYHQLHQWL�GD�DOWUH�FROWLYD]LRQL�HIIHWWXDWH�LQ�SUHFHGHQ]D�H�
QRQ�FRPPHUFLDOL]]DWH��DQFKH�GLYHUVH�GD�FHDQRWKXV��PD�FRPXQTXH�RVSLWL�GL�3��QLFRWLDQDH�� WUD�
FXL��DG�HVHPSLR�ODYDQGD�HG�DOWUH�VSHFLH�DURPDWLFKH������
6X� /DYDQGXOD� DQJXVWLIROLD� VXEVS�� DQJXVWLIROLD� LQIH]LRQL� GL� 3KRPD� PXOWLURVWUDWD�� LQGLFDWD�

DOPHQR�GDO������GDQQRVD�VX�VSHFLH�DSSDUWHQHQWL�DOOD�IDPLJOLD�GHOOH�/DELDWDH��/RX�HW�DO����������
VL� VRQR� UHVH� PDQLIHVWH� D� SDUWLUH� GDO� PHVH� GL� DJRVWR� ������ ,� GHSHULPHQWL� RVVHUYDWL� KDQQR�
LQWHUHVVDWR�SRU]LRQL�GL�FKLRPD�SL��R�PHQR�HVWHVH�H�FRPXQTXH�QRQ�KDQQR�PDL�FDXVDWR�IHQRPHQL�
GL�FROODVVR��VLQWRPR��TXHVW¶XOWLPR��PROWR�FRPXQH�QHL�FDVL�GL�LQIH]LRQL�GL�3K\WRSKWKRUD�VSS��/D�
SLDQWD�LQIHWWD�GDO�SDWRJHQR�DSSDUH�SDUWLFRODUPHQWH�GDQQHJJLDWD�H�GHWXUSDWD�QHO�VXR�DVSHWWR�D�WDO�
SXQWR�GD�QRQ�SHUPHWWHUH�OD�SURGX]LRQH�GL�HVHPSODUL�LGRQHL�DOOD�FRPPHUFLDOL]]D]LRQH��$G�RJJL�
H�VXOOD�EDVH�GHOOH�QRVWUH�FRQRVFHQ]H�QRQ�SDUH�FKH�TXHVWR�SDWRJHQR�VLD�PDL�VWDWR�RVVHUYDWR�VX�
ODYDQGD��$O�FRQWUDULR�HVVR�q�JLj�QRWR�H�GDQQRVR�VX�URVPDULQR�RYH�ORFDOPHQWH�SXz�FDXVDUH�QHL�
SHULRGL�WDUGR�HVWLYL�H�DXWXQQDOL�DQFKH�JUDYL�SHUGLWH��
6X� O\VLDQWKXV� D� PDJJLR� GHO� ����� VRQR� VWDWL� RVVHUYDWL� GHSHULPHQWL� D� FDULFR� GHOO¶DSSDUDWR�

IRJOLDUH�GL�JLRYDQL�SLDQWH�DOOHYDWH�LQ�YDVR��/H�SLDQWH�SUHVHQWDYDQR�IHQRPHQL�GL�FORURVL�H�TXLQGL�
GL� DYYL]]LPHQWR� H� GLVVHFFDPHQWR� GHO� IRJOLDPH� FXL� HUD� DVVRFLDWD� XQD� HIIORUHVFHQ]D� PLFHOLFD�
FRVWLWXLWD� GD� FDUDWWHULVWLFL� VSRUDQJL� GL� 3HURQRVSRUD� VS��� VXFFHVVLYDPHQWH� ULFRQRVFLXWL� VLD�
PRUIRORJLFDPHQWH�VLD�DWWUDYHUVR�LQGDJLQL�GL�ELRORJLFD�PROHFRODUH�FRPH�DSSDUWHQHQWL�DOOD�VSHFLH�
3��FKORUDH��OD�FXL�SUHVHQ]D�q�JLj�VWDWD�VHJQDODWD�LQ�,WDOLD��%XRQRFRUH�H�3DQH���������PD�OD��FXL�
GLIIXVLRQH�DSSDUH�DQFRUD�DEEDVWDQ]D�OLPLWDWD��
/D�SUHVHQ]D�GL�3OHFWRSKDHUHOOD�FXFXPHULQD�VX�PDUJKHULWD��FY�6WHOOD�������q�VWDWD�RVVHUYDWD�

QHOO¶RWWREUH� ������ L� VLQWRPL� FRQVLVWHYDQR� LQ� GHSHULPHQWL� DVSHFLILFL� DVFULWWL�� LQ� VHJXLWR�� DOOD�
SUHVHQ]D�GL�DOWHUD]LRQL�UDGLFDOL�H�GHO�FROOHWWR�RYH�YHQLYD�LVRODWR�FRQ�FRVWDQ]D�LO�IXQJR�LQGLFDWR��
1HO�FDVR�VSHFLILFR��OD�SUHVHQ]D�GHO�SDWRJHQR�VHPEUDYD�IDYRULWD�GD�FRQGL]LRQL�GL�VYLOXSSR�QRQ�
RWWLPDOL�WUD�FXL��LQ�SDUWLFRODUH��IHQRPHQL�GL�HFFHVVR�LGULFR�H�GL�VFDUVR�GUHQDJJLR�GHO�VXEVWUDWR��
6LPLOPHQWH��DQFKH�VX�UDQXQFROR��PD�JLj�GDO�������HUDQR�VWDWL�RVVHUYDWL�FDVL�GL� LQIH]LRQL�GL�3��
FXFXPHULQD�LQ�SDUWLFRODUH�VX�FROWXUH�JLj�VRIIHUHQWL�SHU�DOWUH�FDXVH�VLD�ELRWLFKH�VLD�DELRWLFKH��,Q�
TXHVWR�FDVR�OH�LQIH]LRQL�VL�UHQGHYDQR�PDQLIHVWH�FRQ�DOWHUD]LRQL�VLD�GHJOL�RUJDQL�GL�SURSDJD]LRQH�
�FRUPL��VLD�GHOOH�SRU]LRQL�EDVDOL�GHL�SLFFLROL�IRJOLDUL��&RPH�QHO�FDVR�GHOOD�PDUJKHULWD�H�GL�PROWH�
DOWUH� VSHFLH� RUQDPHQWDOL�� DQFKH� VX� UDQXQFROR� OD� SUHVHQ]D� GL� 3�� FXFXPHULQD� �JLj� QRWD� FRPH�
)XVDULXP�WDEDFLQXP��DJHQWH�GHOOD�JDPED�QHUD�GHO� UDQXQFROR��QRQ�q�SDUVD�HVVHUH� LQ�JUDGR�GL�
FDXVDUH�JUDYL�GDQQL�VH�QRQ�TXDQGR�DVVRFLDWD�DG�DOWUH�FDXVH�GL�DOWHUD]LRQH�ELRWLFD��DG�HVHPSLR�
LQIH]LRQL�UDGLFDOL�GL�3\WKLXP�VS���H�DELRWLFD��DG�HVHPSLR�GDQQL�GD�HOHYDWD�FRQGXFLELOLWj�HOHWWULFD�
GHOOD�PDWULFH�GL�FROWLYD]LRQH���5HODWLYDPHQWH�D�3��FXFXPHULQD��YDOH�OD�SHQD�ULFRUGDUH�FKH�VL�WUDWWD�
GL�XQ�DVFRPLFHWH�DPSLDPHQWH�QRWR�VX�QXPHURVH�FROWXUH�RUWLFROH��&DUOXFFL�HW�DO���������OD�FXL�
SUHVHQ]D� VX� FROWXUH� RUQDPHQWDOL� QRQ� GHYH� GHVWDUH� SDUWLFRODUH� VRUSUHVD�� $O� PRPHQWR� OH�
VHJQDOD]LRQL�VRQR�OLPLWDWH�H�OD�SUHVHQWH��VX�PDUJKHULWD��VHPEUD�HVVHUH�OD�SULPD�LQ�(XURSD�������
6X� PLUWR�� GXUDQWH� OD� SULPDYHUD� GHO� ������ VRQR� VWDWL� RVVHUYDWL� IRUWL� GHSHULPHQWL� VX� SLDQWH�

DOOHYDWH� LQ� YDVR�� /D� FDXVD� HUD� DVVRFLDWD� DOOD� SUHVHQ]D� D� OLYHOOR� GHOO¶DSSDUDWR� UDGLFDOH� GL�
&\OLQGURFDUSRQ�VSDWKXODWXP��&URXV�H�:LQJILOHG���������HG�DQFKH�LQ�TXHVWR�FDVR�HUD�VWDWD��PROWR�
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SUREDELOPHQWH�� IDYRULWD�GD�FRQGL]LRQL�GL� ULVWDJQR� LGULFR�H�VFDUVD�RVVLJHQD]LRQH�GHO�VXEVWUDWR��
RFFRUVL�QHOOH� IDVL�GL�FROWLYD]LRQH�SUHFHGHQWL��1RQ�ULVXOWDQR�VLPLOL� ULQYHQLPHQWL� LQ� ,WDOLD�HG� LQ�
(XURSD��PD�QRQ�SDUH�FKH�LO�IXQJR�FDXVL�JUDYL�DOWHUD]LRQL��
1HOOD� WDUGD� HVWDWH� GHO� ������ IX� RVVHUYDWR� XQ� GHSHULPHQWR� UDPHDOH� VX�3RO\JDOD� P\UWLIROLD�

DOOHYDWD� SHU� YDVR� ILRULWR�� XQ¶DOWHUD]LRQH� QRQ� SDUWLFRODUPHQWH� JUDYH� PD� FKH� KD� FDXVDWR�
GHSUH]]DPHQWR�GHL�FRQWHQLWRUL�SURQWL�SHU�OD�YHQGLWD��,�VLQWRPL�VL�SUHVHQWDYDQR�GXUDQWH�WXWWD�OD�
VWDJLRQH� GL� SURGX]LRQH� FRQFHQWUDQGRVL� VRSUDWWXWWR� LQ� VHJXLWR� D� PRPHQWL� FDUDWWHUL]]DWL� GD�
PDJJLRU� XPLGLWj� UHODWLYD�� 1HO� PHVH� GL� VHWWHPEUH�� D� SDUWLUH� GD� SLDQWH� VLQWRPDWLFKH�� YHQLYD�
LQGLYLGXDWD� OD� SUHVHQ]D� GL� $OWHUQDULD� VS��� OD� FXL� SDWRJHQLFLWj� q� VWDWD� YHULILFDWD� DWWUDYHUVR�
RSSRUWXQL�VDJJL�GL�UHLQRFXOD]LRQH��8OWHULRUL�LQGDJLQL�PROHFRODUL�KDQQR�SHUPHVVR�GL�HYLGHQ]LDUH�
XQD�HOHYDWD�RPRORJLD�GHO�SDWRJHQR�ULQYHQXWR�FRQ�LVRODWL�GL�$��DOWHUQDWD��&RPH�SHU�DOFXQL�DOWUL�
ULQYHQLPHQWL��DQFKH�SHU�$��DOWHUQDWD�TXHVWD�VHPEUD�HVVHUH�OD�SULPD�RVVHUYD]LRQH�VX�3��P\UWLIROLD�
LQ�,WDOLD�HG�LQ�(XURSD��
6X�URVD��LEULGL�GL�0HLOODQG��DOOHYDWD� LQ�YDVR� LQ�VLVWHPL�D� IOXVVR�H� ULIOXVVR�q�VWDWD�RVVHUYDWD�

QHOO¶LQYHUQR�GHO������OD�SUHVHQ]D�GL�LQIH]LRQL�GL�3K\WRS\WKLXP�KHOLFRLGHV��LO�SDWRJHQR��RVVHUYDWR�
SHU�OD�SULPD�YROWD�QHO������LQ�*LDSSRQH�QHOOH�PHGHVLPH�FRQGL]LRQL�FROWXUDOL��.DJH\DPD�HW�DO���
������� VL� UHQGHYD�PDQLIHVWR� LQ�PRGR�PROWR�YLROHQWR�� LQ�SDUWLFRODUH�TXDQGR� OH� URVH�YHQLYDQR�
VRWWRSRVWH� D� IRU]DWXUD� SHU� DQWLFLSDUH� OD� ILRULWXUD�� &RPH� JLj� RVVHUYDWR� LQ� *LDSSRQH�� OD� URVD��
DOOHYDWD� VHQ]D� ULFRUVR� DO� IOXVVR� H� ULIOXVVR�� DSSDULYD� SUDWLFDPHQWH� LPPXQH� DOOH� LQIH]LRQL� GHO�
IXQJR��QRQRVWDQWH�YL�IRVVHUR�HYLGHQ]H�GHOOD�VXD�SUHVHQ]D��,Q�VLVWHPL�IOXVVR�H�ULIOXVVR��LQYHFH��OD�
GLIIXVLRQH�DSSDULYD�UDSLGLVVLPD�H�QRQ�DUUHVWDWD�GDOO¶XVR�GL�PH]]L�FKLPLFL�GL�ORWWD�FRPH�IRUPXODWL�
D�EDVH�GL�PHWDOD[LO�0�DSSOLFDWL�DQFKH�SUHYHQWLYDPHQWH�SHU�EDJQDWXUD�GHO�VXEVWUDWR��'D�XOWLPR�
YDOH� OD� SHQD� ULFRUGDUH� FKH� SLDQWH� VLQWRPDWLFKH� LQ� VLVWHPL� D� IOXVVR� H� ULIOXVVR�� SRVL]LRQDWH� LQ�
FRQGL]LRQL�GL�FROWLYD]LRQH�FRQ�VLVWHPL�GL�LUULJD]LRQH�SHU�PLFURSRUWDWD�D�JRFFLD��ULPHWWHYDQR�L�
VLQWRPL����
$�SDUWLUH�GDOO¶RWWREUH�������PD�LQ�VHJXLWR�VHPSUH�SL��IUHTXHQWHPHQWH��VRQR�VWDWL�ULQYHQXWL�FDVL�

GL�GHSHULPHQWR�GHOOR�VYLOXSSR�GHOOD�FKLRPD�GL�SLDQWH�GL�URVPDULQR�DOOHYDWH�LQ�YDVR�H��LQ�PRGR�
SDUWLFRODUH��LQ�SHULRGL�VXFFHVVLYL�DOOD�VWDJLRQH�HVWLYD��/D�VLQWRPDWRORJLD�FRQVLVWHYD�LQ�XQ�GLIIXVR�
JLDOOXPH�GHO�IRJOLDPH�FXL�VL�DVVRFLDYD�XQD�JHQHUDOL]]DWD�ULGX]LRQH�GL�VYLOXSSR��/¶RVVHUYD]LRQH�
GHOO¶DSSDUDWR�UDGLFDOH�SHUPHWWHYD��LQROWUH��GL�HYLGHQ]LDUH�XQD�GLIIXVD�YDULD]LRQH�GHO�FRORUH�GHL�
WHVVXWL�UDGLFDOL�VWHVVL�FKH�YLUDYDQR�DO�EUXQR��6X�FDPSLRQL�UDFFROWL�QHO�PHVH�GL�VHWWHPEUH�H�RWWREUH�
q�VWDWD�IDFLOPHQWH�LGHQWLILFDWD�OD�SUHVHQ]D�GL�7KLHODYLRSVLV�EDVLFROD��/D�SUHVHQ]D�GL�TXHVWR�IXQJR��
FKH� VXOOD�EDVH�GHOOH� QRVWUH� FRQRVFHQ]H�QRQ�SDUH� HVVHUH�PDL� VWDWR� VHJQDODWR� VX� WDOH� RVSLWH� LQ�
(XURSD�� GLIILFLOPHQWH� q� DSSDUVD� LQ� JUDGR� GL� FDXVDUH� OD� PRUWH� GHOOD� SLDQWD� LQIHWWD�� PD� QH�
FRPSURPHWWH�VLJQLILFDWLYDPHQWH�OD�YLWDOLWj�H�OD�TXDOLWj�FRPPHUFLDOH��
3DVVDQGR� DOOH� FROWXUH� RUWLFROH�� VX� DQJXULD� QHO� JLXJQR� GHO� ����� VRQR� VWDWL� RVVHUYDWL� GDQQL�

UDGLFDOL� VX�SLDQWH� LQQHVWDWH� VX� LEULGL�GL�&��PD[LPD�[�&��PRVFKDWD� FDXVDWL�GD�0DFURSKRPLQD�
SKDVHROLQD�� ,�VLQWRPL�HUDQR�HVVHQ]LDOPHQWH� OHJDWL�D�GDQQL�DOO¶DSSDUDWR�UDGLFDOH�FRQVLVWHQWL� LQ�
QHFURVL� GHOOH� UDGLFL� SULPDULH� H� VHFRQGDULH� GDO� FDUDWWHULVWLFR� FRORUH� QHUR� H� FRQ� SURGX]LRQH� GL�
PLFURVFOHUR]L� LPPHUVL� QHL� SDUHQFKLPL� FRUWLFDOL�� /D� FROWXUD� SUHVHQWDYD� VHJQL� GL� VRIIHUHQ]D�
HYLGHQ]LDWL�GD�DSSDVVLPHQWL�H�LQ�WDOXQL�FDVL�GD�DYYL]]LPHQWL�FRQFRPLWDQWL�FRQ�OD�IDVH�GL�DYDQ]DWD�
PDWXUD]LRQH�GHL� IUXWWL��*Lj� LQ�SUHFHGHQ]D��������HUDQR�VWDWH�HIIHWWXDWH�VLPLOL�RVVHUYD]LRQL�VX�
PHORQH� VHPSUH� LQQHVWDWR� VX� LEULGL� GL�&��PD[LPD� [�&��PRVFKDWD�� DQFKH� LQ� TXHOOD� RFFDVLRQH�
ULFRQGRWWH�D�LQIH]LRQL�GL�0��SKDVHROLQD��
6X�IUDJROD��QHOO¶DSULOH�GHO�������VRQR�VWDWL�RVVHUYDWL�GDQQL�UDGLFDOL�VX�SLDQWH�GL�IUDJROD�LQ�IDVH�

GL�LQL]LR�GL�YHJHWD]LRQH�FDXVDWL�GD�0DFURSKRPLQD�SKDVHROLQD��,�VLQWRPL�HUDQR�HVVHQ]LDOPHQWH�
OHJDWL�D�GDQQL�DOO¶DSSDUDWR�UDGLFDOH�FRQVLVWHQWL�LQ�QHFURVL�GHOOD�FRURQD�GHOOH�SLDQWH�GL�FRORUH�QHUR�
LQWHQVR� FXL� VHJXLYD�� D� VHJXLWR� GL� LVRODPHQWR� LQ� SXUH]]D�� OD� SURGX]LRQH� GL� QXPHURVLVVLPL�



PLFURVFOHUR]L�GL�FRORUH�EUXQR�VFXUR��/D�FROWXUD�� LQ�SDUWLFRODUH� LQ�IDVH�GL� UDFFROWD��SUHVHQWDYD�
IHQRPHQL� GL� DYYL]]LPHQWR� H� FROODVVR� GHO� WXWWR� VLPLODUL� D� TXHOOL� FDXVDWL� GD� LQIH]LRQL� GL�
3K\WRSKWKRUD�FDFWRUXP��SRWHQGR��TXLQGL��WUDUUH�LQ�LQJDQQR�OD�VROD�GLDJQRVL�HIIHWWXDWD�VX�EDVH�
VLQWRPDWRORJLFD� H� VHQ]D� ULFRUVR� D� XOWHULRUL� LQGDJLQL� GL� ODERUDWRULR�� *Lj� LQ� SUHFHGHQ]D� 0��
SKDVHROLQD�HUDQR�VWDWD�ULQYHQXWD�VX�IUDJROD�DOOHYDWD�LQ�FROWXUH�IXRUL�VXROR��LQ�TXHOO¶RFFDVLRQH�OD�
YHULILFD� GHOOH� FRQGL]LRQL� FROWXUDOL� DYHYD� IDWWR� VRVSHWWDUH�� VHQ]D� SHUDOWUR� SRWHU� HVVHUH�
FRPSOHWDPHQWH� GLPRVWUDWD�� OD� SUHVHQ]D� GL� LQIH]LRQL� DVLQWRPDWLFKH� JLj� D� FDULFR� GHO�PDWHULDOH�
SURSDJDWLYR��0��SKDVHROLQD��q�JLj�DPSLDPHQWH�QRWD�VX�FXFXUELWDFHH��+RzHYDV�HW�DO��������H�VX�
IUDJROD� �$YLOHV� HW� DO��� ������ LQ� DOFXQ� SDHVH� HXURSHR�� PD� QRQ� q� PDL� VWDWD� DSSDUHQWHPHQWH�
VHJQDODWD�LQ�,WDOLD��
$� LQL]LR� ����� VX� SRUWDLQQHVWL� GL� PHORQH� GHOOD� VSHFLH� /DJHQDULD� VLFHUDULD�� DOOR� VWDGLR�

FRWLOHGRQDUH�� VRQR� VWDWH� RVVHUYDWH� QHFURVL� GHO�PLGROOR� HYLGHQWL� DO�PRPHQWR� GHO� WDJOLR� SHU� OD�
SUHSDUD]LRQH�DOO¶LQQHVWR��$�SDUWLUH�GDL�WHVVXWL�QHFURVDWL�YHQLYD�ULSHWXWDPHQWH�LVRODWR�XQ�IXQJR�
ULFRQGXFLELOH��VXOOD�EDVH�GHOOD�PRUIRORJLD�GHOOH�IUXWWLILFD]LRQL�FRQLGLFKH�RWWHQXWH�LQ�SLDVWUD��DO�
JHQHUH�/DVLRGLSORGLD��VXFFHVVLYDPHQWH�LGHQWLILFDWR�FRPH�/��WKHREURPDH��JLj�QRWR�VX�DOWUH�VSHFLH�
SHU�OD�VXD�SUHVHQ]D�FRPH�FRQWDPLQDQWH�GHL�VHPL��DJHQWH�GL�DOWHUD]LRQH�VX�IXVWL�H�JHUPRJOL�GL�
SLDQWH�HUEDFHH�H�OHJQRVH��DJHQWH�GL�DOWHUD]LRQH�LQ�IDVH�GL�SRVW�UDFFROWD�LQ�SDUWLFRODUH�VX�DJUXPL��
,Q�SDUWLFRODUH�VX�ODJHQDULD�TXHVWD�SDUH�OD�SULPD�RVVHUYD]LRQH�LQ�,WDOLD��GRYH�LO�IXQJR�HUD�JLj�VWDWR�
LGHQWLILFDWR��%XUUXDQR�HW�DO�����������
1HOO¶HVWDWH� GHO� ����� VX�SRPRGRUR�� DOOHYDWR� LQ� VLVWHPL� IXRUL� VXROR�� YHQLYDQR� ULSHWXWDPHQWH�

VHJQDODWL�JUDYL�HG�HVWHVL�FDVL�GL�GHSHULPHQWR�QHOOH�IDVL�LPPHGLDWDPHQWH�VXFFHVVLYH�DOOD�PHVVD�D�
GLPRUD��/H�YHULILFKH�GLDJQRVWLFKH�PHWWHYDQR�LQ�HYLGHQ]D�OD�SUHVHQ]D�GL�DOPHQR�GXH�VSHFLH�GL�
3\WKLXP��3��DSKDQLGHUPDWKXP��JLj�QRWR�LQ�SDUWLFRODUH�LQ�FROWXUH�LQ�VXROR��H�3��P\ULRW\OXP��OD�
FXL�SUHVHQ]D�q�GLIIXVD�LQ�SDUWLFRODUH�QHO�VXG�HVW�DVLDWLFR�H��VROR�PROWR�UHFHQWH��q�VWDWD�RVVHUYDWD�
LQ�,WDOLD�VX�IDJLROR�VHPSUH�LQ�FROWXUH�IXRUL�VXROR��9LWDOH�HW�DO���������LQ�VWDPSD���PD�PDL�SULPD�
G¶RUD� VX� SRPRGRUR�� DOPHQR� LQ� (XURSD�� (QWUDPEL� L� IXQJKL� VRQR� VWDWL� ULQYHQXWL�� DQFKH� LQ�
DVVRFLD]LRQH�� VX�SLDQWH�GL� SRPRGRUR��PD� VHPSUH� H� VROR� LQ� FRQFRPLWDQ]D� GL� WHPSHUDWXUH�GHO�
VXEVWUDWR� QRQ� LQIHULRUL� D� ���&�� ,Q� DJJLXQWD�� SHU� DPEHGXH� L� SDWRJHQL� YHQLYD� FRQ� FRVWDQ]D�
RVVHUYDWD�O¶HVWHVD�SUHVHQ]D�GL�RRVSRUH�GHO�IXQJR�DOO¶LQWHUQR�GHL�WHVVXWL�UDGLFDOL���
6X�VFDORJQR��ULVSHWWLYDPHQWH�QHO������H�QHO������YHQLYD�RVVHUYDWD�OD�SUHVHQ]D�GL�)XVDULXP�

R[\VSRUXP�I�VS��FHSDH�H�GL�3K\WRSKWKRUD�QLFRWLDQDH��LO�SULPR�D�OLYHOOR�YDVFRODUH�H�LO�VHFRQGR�D�
OLYHOOR�EDVDOH�H�UDGLFDOH��9D�GHWWR��LQ�SDUWLFRODUH��FKH�OD�SUHVHQ]D�GL�)XVDULXP�R[\VSRUXP�I�VS��
FHSDH� q� VWDWD� LQ� VHJXLWR� ULQYHQXWD�DQFKH� VXO� VHPH��FRPH�SHUDOWUR�JLj�GHVFULWWR�GD�DOWUL� DXWRUL�
�6RXWKZRRG�HW�DO����������
'D�XOWLPR��WUD�OD�ILQH�GHO������HG�O¶LQL]LR�GHO������VX�SLDQWH�GL�VFRU]RQHUD�LQ�IDVH�GL�UDFFROWD�

YHQLYDQR�RVVHUYDWH�HVWHVLVVLPH�QHFURVL�GHL�WHVVXWL�GHO�ILWWRQH�GL�FRORUH�GDO�URVVDVWUR�DO�EUXQR��
LQL]LDOPHQWH�LQWHUHVVDQWL�VROR�OH�SRU]LRQL�SL��VXSHUILFLDOL��PD�LQ�VHJXLWR�DSSURIRQGLWH�QHL�WHVVXWL�
VLQR� D� UHQGHUH� FRPSOHWDPHQWH� QRQ� FRPPHUFLDELOH� LO� UDFFROWR�� 6X� WDOL� OHVLRQL� YHQLYD� LVRODWR��
SUREDELOPHQWH�SHU�OD�SULPD�YROWD�DO�PRQGR��QRQ�VHQ]D�GLIILFROWj��XQ�IXQJR�ULFRQGXFLELOH�VX�EDVH�
PRUIRORJLFD�D�&\OLQGURFDUSRQ�VS���VXFFHVVLYDPHQWH�DVFULWWR��PHGLDQWH�LQGDJLQH�PROHFRODUH��D�
1HRQHFWULD�UDGLFLFROD���

�
',6&866,21(�(�&21&/86,21,�

&RPH�JLj�GHVFULWWR�QHO� ����� �0LQXWR� HW� DO��� ������� OH� LQGDJLQL� HIIHWWXDWH� VXOOD� SUHVHQ]D�GL�
DYYHUVLWj� IXQJLQH�VX�FROWXUH�RUWLFROH��DURPDWLFKH�H�RUQDPHQWDOL� LQ�,WDOLD�KDQQR�HYLGHQ]LDWR�OD�
SUHVHQ]D�GL�SDWRJHQL�SRWHQ]LDOPHQWH�DQFKH�PROWR�GDQQRVL�OD�JHVWLRQH�q�FRPSOLFDWD�GD�DOPHQR�
TXDWWUR� IDWWRUL� SULQFLSDOL�� VFDUVD� FRQRVFHQ]D� HSLGHPLRORJLFD� GHOOH� PDODWWLH�� FRPPLVWLRQH� GL�
FROWXUH�GLYHUVH�FKH�SRVVRQR�ULVXOWDUH�FRQWHPSRUDQHDPHQWH�RVSLWL�GHOOD�PHGHVLPD�DOWHUD]LRQH��
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DGR]LRQH�GL�WHFQLFKH�GL�FROWLYD]LRQH�SDUWLFRODUPHQWH�FRQGXWWLYH�H�ULGRWWD�GLVSRQLELOLWj�GL�PH]]L�
WHFQLFL� UHJLVWUDWL� LQ�PRGR� VSHFLILFR� VXOOH� FROWXUH� RVSLWL� �%URRLMPDQV� H� GH�+HHU�� �������6XOOH�
FROWXUH�RUQDPHQWDOL�LO�IDWWRUH�FKH�FHUWDPHQWH�KD�DYXWR�PDJJLRUH�ULOHYDQ]D�q�VWDWD�OD�SURJUHVVLYD�
OLPLWD]LRQH�GHOOD�GLVSRQLELOLWj�GL�PH]]L�WHFQLFL�GL�GLIHVD��XQLWDPHQWH�DOOD�FRPPLVWLRQH�GL�FROWXUH�
GLYHUVH�� SRWHQ]LDOPHQWH� RVSLWL� GHL� PHGHVLPL� SDWRJHQL� H�� TXLQGL�� DO� ULVFKLR� GL� IHQRPHQL� GL�
GLIIXVLRQH� VHPSOLFHPHQWH� GRYXWD� DOOD� FRQGLYLVLRQH� GHOOH� PHGHVLPH� VWUXWWXUH� H� VLVWHPL� GL�
FROWLYD]LRQH��$QFKH�VXOOH�FROWXUH�RUWLFROH�OD�OLPLWD]LRQH�GHOOD�GLVSRQLELOLWj�GL�PH]]L�WHFQLFL�GL�
ORWWD�KD�VLFXUDPHQWH�JLRFDWR�XQ�UXROR�GHWHUPLQDQWH��DQFKH�VH�YD�ULFRUGDWR�FKH�GLYHUVL�VRQR�L�FDVL�
QHL�TXDOL� O¶DGR]LRQH�GL�WHFQLFKH�GL�FROWLYD]LRQH�XQ�WHPSR�QRQ�GLIIXVH��WUD�FXL�LQ�SDUWLFRODUH�LO�
IXRUL�VXROR�H�O¶LQQHVWR�HUEDFHR��KD�FDXVDWR�O¶LQVRUJHQ]D�R�OD�UHFUXGHVFHQ]D�GL�DOWHUD]LRQL�QRQ�
SDUWLFRODUPHQWH�JUDYL�DOO¶LQWHUQR�GL�VLVWHPL�GL�FROWLYD]LRQH�FRQYHQ]LRQDOH���
3DVVDQGR�DOO¶DQDOLVL�GHL�PH]]L�GL�ORWWD�GLUHWWL�YD�ULFRUGDWR�FKH�PROWR�VSHVVR�OH�FROWXUH�FLWDWH�

QRQ�KDQQR�D�GLVSRVL]LRQH�VSHFLILFL�SULQFLSL�DWWLYL��9D�UDPPHQWDWD�FRPXQTXH�OD�VHPSUH�PDJJLRUH�
GLVSRQLELOLWj�GL�PH]]L�WHFQLFL�GL�RULJLQH�ELRORJLFD�FKH�SL��DJHYROPHQWH�SRVVRQR�R�SRWUHEEHUR�
HVVHUH�UHVL�OHJDOPHQWH�GLVSRQLELOL�VX�GHWWH�FROWXUH��SRWHQGRVL�DGDWWDUH�DG�DSSOLFD]LRQL�UHDOL]]DWH��
LQ�SDUWLFRODUH��GXUDQWH�OH�IDVL�GL�SURSDJD]LRQH�YLYDLVWLFD��

�
5LQJUD]LDPHQWL�
/DYRUR� SDU]LDOPHQWH� VYROWR� FRQ� XQ� FRQWULEXWR� GL� ,QWHUUHJ� 0DULWWLPR� ±� 8QLRQH� (XURSHD�
QHOO¶DPELWR�GHO�SURJHWWR�³,6#0���,QQRYDWLYH�6XVWDLQDEOH�$JULFXOWXUH�,Q�0HGLWHUUDQHD����

�
/$925,�&,7$7,��

$JULRV�*���������3ODQW�3DWKRORJ\��WK�HGLWLRQ��$FDGHPLF�SUHVV�������
$YLOpV�0���&DVWLOOR�6���%DVFRQ�-���=HD�%RQLOOD�7���0DUWtQ�6iQFKH]�3��0���3pUH]�-LPpQH]�5��0���

������)LUVW�UHSRUW�RI�0DFURSKRPLQD�SKDVHROLQD�FDXVLQJ�FURZQ�DQG�URRW�URW�RI�VWUDZEHUU\�LQ�
6SDLQ��3ODQW�3DWKRORJ\�����������

%URRLMPDQV�&��&��GH�+HHU�+���������,QLWLDWLYHV�DW�WKH�(XURSHDQ�OHYHO�DLPHG�DW�PDLQWDLQLQJ�WKH�
DYDLODELOLW\� IRU�PLQRU�XVHV�RI�SHVWLFLGHV��DQ�(8�SURMHFW�RQ�YROXQWDU\�PXWXDO� UHFRJQLWLRQ��
3URFHHGLQJV�RI�WKH�%&3&�&RQIHUHQFH��3HVWV�DQG�GLVHDVHV��%ULJKWRQ�8.����������������

%XRQRFRUH�(���3DQH�$���������,QIH]LRQL�GL�3HURQRVSRUD�FKORUDH�GH�%DU\�VX�/LVLDQWKXV�LQ�6LFLOLD��
,QIRUPDWRUH�)LWRSDWRORJLFR�������������

%XUUXDQR� 6��� 0RQGHOOR� 9��� &RQLJOLDUR� *��� $OIRQ]R� $��� 6SDJQROR� $��� 0XJQDL� /��� ������
*UDSHYLQH� GHFOLQH� LQ� ,WDO\� FDXVHG� E\� /DVLRGLSORGLD� WKHREURPDH�� 3K\WRSDWKRORJLD�
0HGLWHUUDQHD��������������

&DUOXFFL� $��� 5DLPRQGR� 0�/��� 6DQWRV� -��� 3KLOOLSV� $�-�/��� ������ 3OHFWRVSKDHUHOOD� VSHFLHV�
DVVRFLDWHG� ZLWK� URRW� DQG� FROODU� URWV� RI� KRUWLFXOWXUDO� FURSV� LQ� VRXWKHUQ� ,WDO\�� 3HUVRRQLD��
0ROHFXODU�3K\ORJHQ\�DQG�(YROXWLRQ�RI�)XQJL�������������

&RQWH�(���3HWULFFD�&���6FKLDYL�0�7����������6HUYRQR�SURFHGXUH�YHORFL�SHU�GLIHQGHUH�OH�FROWXUH�
PLQRUL��/¶,QIRUPDWRUH�$JUDULR�����������������

&URXV�3�:���:LQJILHOG�0�-���������$�PRQRJUDSK�RI�&\OLQGURFODGLXP��LQFOXGLQJ�DQDPRUSKV�RI�
&DORQHFWULD��0\FRWD[RQ���������������

.DJH\DPD�.���$R\DJL�7���6XQRXFKOO�5���)XNXOO�+���������5RRW�5RW�RI�0LQLDWXUH�5RVHV�&DXVHG�
E\�3\WKLXP�KHOLFRLGHV��-RXUQDO�*HQHUDO�3ODQW�3DWKRORJ\�������������

/RX�%��*���+X�;��4���:X�/���������)LUVW�5HSRUW�RI�EODFNOHJ�RI�$MXJD�PXOWLIORUD�FDXVHG�E\�3KRPD�
PXOWLURVWUDWD�LQ�&KLQD��3ODQW�'LVHDVH�������������������

0LQXWR�$���%UX]]RQH�&���'DQL�(���/DQWHUL�$���3HQQX]]L�*���0LQXWR�*��������$OWHUD]LRQL�IXQJLQH�
UHFHQWHPHQWH�RVVHUYDWH�VX�FROWXUH�DURPDWLFKH�H�RUWLFROH�PLQRUL�LQ�1RUG�,WDOLD��$WWL�*LRUQDWH�
)LWRSDWRORJLFKH��������������



5HHVHU�3��:���6XWWRQ�:���+DQVHQ�(��0���*RKHHQ�(��0���)LHODQG�9��-���*UXQZDOG�1��-���������
)LUVW�UHSRUW�RI�3K\WRSKWKRUD�RFFXOWDQV�FDXVLQJ�URRW�DQG�FROODU�URW�RQ�FHDQRWKXV��ER[ZRRG��
UKRGRGHQGURQ��DQG�RWKHU�KRVWV�LQ�KRUWLFXOWXUDO�QXUVHULHV�LQ�2UHJRQ��86��3ODQW�'LVHDVH�����
�����������

6RXWKZRRG�0�-���9LOMRHQ�$���0F/HRG�$���������,QRFXOXP�VRXUFHV�RI�)XVDULXP�R[\VSRUXP�I�VS��
FHSDH�RQ�RQLRQ�LQ�WKH�:HVWHUQ�&DSH�3URYLQFH�RI�6RXWK�$IULFD��&URS�3URWHFWLRQ������������

9LWDOH�6���/XRQJR�/���0DULQHOOL�(���%HOLVDULR�$���������)LUVW�5HSRUW�RI�3\WKLXP�P\ULRW\OXP�DV�D�
FDXVDO�DJHQW�RI�FURZQ�DQG�URRW�URW�LQ�VRLOOHVV�JUHHQ�EHDQ�FXOWLYDWLRQ�LQ�,WDO\��3ODQW�'LVHDVH��
LQ�VWDPSD��

:KLWH�7��-���%UXQV�7��'���/HH�6��%���7D\ORU�-��:���������$PSOLILFDWLRQ�DQG�GLUHFW�VHTXHQFLQJ�RI�
IXQJDO�ULERVRPDO�51$�*HQHV�IRU�SK\ORJHQHWLFV��,Q��3&5�SURWRFROV�D�JXLGH�WR�PHWKRGV�DQG�
DSSOLFDWLRQV��6QLQVN\�-�-��H�:KLWH�7�-����&DS������$FDGHPLF�3UHVV�����������
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