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Ê�QRWR�FKH�OD�UHVLVWHQ]D�DOOH�PDODWWLH�IXQJLQH��FRPSUHVD�OD�SHURQRVSRUD��SXz�HVVHUH�LQGRWWD�GD�
IDWWRUL� ILVLFL��FKLPLFL�H�GD�PLFURUJDQLVPL��R� ORUR�FRPSRVWL�H�PHWDEROLWL���$QFKH�YDUL�SURGRWWL�
IHUWLOL]]DQWL� DUULFFKLWL� GL� DPPLQRDFLGL�� HOHPHQWL� PLQHUDOL� R� PHWDOOL� YHQJRQR� SURSRVWL� FRPH�
LQGXWWRUL�GL�UHVLVWHQ]D��VSHVVR�LQ�DEELQDPHQWR�D�IXQJLFLGL��8Q�IHUWLOL]]DQWH�RUJDQR�PLQHUDOH�FKH�
FRQWLHQH�DFLGL�JOXFRQLFL��ROLJRVDFFDULGL�H�]XFFKHUL�ULGXFHQWL��$FWLFODVWHU���(XUR�76$��q�VWDWR�
XWLOL]]DWR�SHU�YHULILFDUH�� VX�SLDQWH�GL� YLWH� GL� FY�0HUORW�� OD� FDSDFLWj�GL� LQGXUUH� UHVLVWHQ]D� DOOH�
LQIH]LRQL� GL� SHURQRVSRUD� VLD� LQ� DSSOLFD]LRQL� IRJOLDUL� FKH� LQ� IHUWLUULJD]LRQH�� ,O� SURGRWWR� KD�
PRVWUDWR�XQ¶HIILFDFLD�PHGLD�GHO�����QHO�FRQWUROODUH�OH�LQIH]LRQL�GL�3ODVPRSDUD�YLWLFROD�FRQ�OH�
DSSOLFD]LRQL�IRJOLDUL�LQ�WXWWH�OH�IDVL�IHQRORJLFKH�WHVWDWH��SXU�FRQ�XQ¶DPSLD�YDULDELOLWj�GD�SURYD�D�
SURYD�� /H� DSSOLFD]LRQL� LQ� IHUWLUULJD]LRQH� KDQQR� DYXWR� HIILFDFLD� PHGLD� GHO� �����FRQ� XQD�
ULVSRVWD�SL��SURQWD�QHOOH�SULPH�IDVL�GL�VYLOXSSR�GHOOD�SLDQWD��FKH�q�DQGDWD�YLD�YLD�VFRPSDUHQGR�
FRQ�OD�PDWXUD]LRQH��,O�IHUWLOL]]DQWH�KD�RIIHUWR�ULVXOWDWL�LQWHUHVVDQWL�FKH��DQFKH�QRQ�SHUPHWWHQGR�
XQ� VXR� XVR� HVFOXVLYR� SHU� OD� SURWH]LRQH� GDOOD� SHURQRVSRUD�� IRUQLVFRQR� XWLOL� LQIRUPD]LRQL� SHU�
LQVHULUH� LO�SURGRWWR� LQ�VWUDWHJLH�GL� ORWWD� LQWHJUDWD�DO� ILQH�GL�VXSSRUWDUH� L� WUDGL]LRQDOL� IXQJLFLGL��
VSHFLDOPHQWH�TXHOOL�GL�FRSHUWXUD�HG�LQ�SDUWLFRODUL�IDVL�IHQRORJLFKH���
3DUROH�FKLDYH��YLWH��SHURQRVSRUD��GLIHVD��LQGXWWRUL�GL�UHVLVWHQ]D�
�
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,W� LV� ZHOO� NQRZQ� WKDW� UHVLVWDQFH� FDQ� EH� LQGXFHG� E\� SK\VLFDO�� FKHPLFDO� IDFWRUV� DQG� PLFUR�
RUJDQLVPV� �RU� WKHLU� FRPSRXQGV� DQG�PHWDEROLWHV���9DULRXV� IHUWLOL]LQJ� SURGXFWV� HQULFKHG�ZLWK�
DPLQR� DFLGV�� PLQHUDO� HOHPHQWV� RU� PHWDOV� DUH� DOVR� SURSRVHG� DV� UHVLVWDQFH� LQGXFHUV�� RIWHQ� LQ�
FRPELQDWLRQ�ZLWK�IXQJLFLGHV��$�PLQHUDO�RUJDQLF�IHUWLOL]HU�FRQWDLQLQJ�JOXFRVH��ROLJRVDFFKDULGH�
DQG�UHGXFLQJ�VXJDUV��$FWLFODVWHU���(XUR�76$��ZDV�XVHG�WR�YHULI\�RQ�JUDSHYLQH�FY�0HUORW�WKH�
DELOLW\� WR� LQGXFH� UHVLVWDQFH� WR� GRZQ\�PLOGHZ� LQIHFWLRQV� E\� IROLDU� DSSOLFDWLRQ� DQG� LUULJDWLRQ��
7KH� WHVWHG� SURGXFW� VKRZHG� ���� DYHUDJH� HIILFDF\� E\� IROLDU� DSSOLFDWLRQV� DFURVV� DOO� WKH�
SKHRQRORJLFDO� VWDJHV� WHVWHG�� EXW� ZLWK� KLJK� YDULDELOLW\�� 7KH� DYHUDJH� SURWHFWLRQ� SURYLGHG� E\�
LUULJDWLRQ�WUHDWPHQW�ZDV�ORZHU��RQ�DYHUDJH�����ZLWK�WKH�VDPH�YDULDELOLW\��EXW�DOVR�ZLWK�KLJKHU�
HIILFDF\�LQ�WKH�ILUVW�GHYHORSPHQW�VWDJHV�RI�WKH�KRVW��7KH�WHVWHG�SURGXFW�JDYH�LQWHUHVWLQJ�UHVXOWV�
EHFDXVH��HYHQ�LI�LW�FDQQRW�SURYLGH�FRPSOHWH�SURWHFWLRQ�DJDLQVW�3ODVPRSDUD�YLWLFROD�LQIHFWLRQV�
DORQH�� LW� FDQ� VXFFHVVIXOO\� EH� LQVHUWHG� LQ� GLVHDVH� FRQWURO� VWUDWHJLHV� LQ� RUGHU� WR� KHOS� FODVVLFDO�
IXQJLFLGHV��LQ�SDUWLFXODU�SKHQRORJLFDO�VWDJHV���
.H\ZRUGV��JUDSHYLQH��GRZQ\�PLOGHZ��FRQWURO��UHVLVWDQFH�LQGXFHUV�
�

,1752'8=,21(�
*OL� LQGXWWRUL�GL� UHVLVWHQ]D�VWDQQR�� VHPSUH�SL���DWWLUDQGR� O¶DWWHQ]LRQH�GL� YLWLFROWRUL� H� WHFQLFL�

SHU� OD� ORUR� SRVVLELOH� DWWLYLWj� QHO� FRQWUROODUH� OH� PDODWWLH� IXQJLQH�� FRPSUHVD� OD� SHURQRVSRUD��
$QFKH� SURGRWWL� IHUWLOL]]DQWL� DUULFFKLWL� GL� DPPLQRDFLGL�� HOHPHQWL� PLQHUDOL� R� PHWDOOL� YHQJRQR�
SURSRVWL�FRPH�ELRVWLPRODQWL�H�LQGXWWRUL�GL�UHVLVWHQ]D���



,Q� TXHVWR� VWXGLR� q� VWDWD� YDOXWDWD� OD� FDSDFLWj� GL� XQ� IHUWLOL]]DQWH� GL� LQGXUUH� UHVLVWHQ]D� QHL�
FRQIURQWL� GHOOD� SHURQRVSRUD� GHOOD� YLWH�� FDXVDWD� GDOO¶RRPLFHWH� 3ODVPRSDUD� YLWLFROD�� VLD� LQ�
VHJXLWR�DG�DSSOLFD]LRQH�IRJOLDUH�FKH�DOO¶LPSLHJR�LQ�IHUWLUULJD]LRQH��,O�SURGRWWR�q�XQ�IHUWLOL]]DQWH�
FRPPHUFLDOH� RUJDQR�PLQHUDOH� FRQWHQHQWH� DFLGL� JOXFRQLFL�� ROLJRVDFFDULGL� H� ]XFFKHUL� ULGXFHQWL�
�$FWLFODVWHU���(XUR�76$����
1HO� FRUVR� GHOOR� VWXGLR�� FRQGRWWR� QHO� ����� H� ������ VRQR� VWDWH� YDOXWDWH�� L�� O¶HIILFDFLD� GHO�

SURGRWWR� QHO� FRQWUROOR� G¶LQIH]LRQL� DUWLILFLDOL� GL� SHURQRVSRUD� LQ� GLYHUVH� IDVL� IHQRORJLFKH�� D�
GLYHUVL�WHPSL�GDO�WUDWWDPHQWR�H�D�GLYHUVH�GRVL��TXHVW¶XOWLPR�DVSHWWR�VROR�SHU�OH�DSSOLFD]LRQL�LQ�
IHUWLUULJD]LRQH��H�LL�� OH�YDULD]LRQL�GHO�FRQWHQXWR�GL� ILWRDOHVVLQH�H�� LQ�SDUWLFRODUH��GL� VWLOEHQL��W�
SLFHLGL�H�W�UHVYHUDWUROR��QHOOH�IRJOLH����
�

0$7(5,$/,�(�0(72',�
*HVWLRQH�GHO�FDPSR�VSHULPHQWDOH��
/H�SURYH�VRQR�VWDWH�UHDOL]]DWH�SUHVVR�LO�YLJQHWR�VSHULPHQWDOH�GHO�',�352�9(�6��VX�SLDQWH�GL�

9LWLV�YLQLIHUD�FY��0HUORW� �VHQVLELOH�D�SHURQRVSRUD��DOOHYDWH�D�*X\RW� VHPSOLFH�� LPSLDQWDWR�QHO�
������ ,O� YLJQHWR� q� VWDWR� VXGGLYLVR� LQ� SDUFHOOH� RPRJHQHH� H� FRPSOHWDPHQWH� UDQGRPL]]DWH� GL�
TXDWWUR� SLDQWH� FLDVFXQD�� UHSOLFDWH� WUH� YROWH� SHU� FLDVFXQD� WHVL�� /D� SURYD� GL� YDOXWD]LRQH� GHOOD�
YHORFLWj�GL�DVVRUELPHQWR�GHO�SURGRWWR�q�VWDWD�UHDOL]]DWD�VX�SLDQWH�GHOOD�VWHVVD�YDULHWj��DOOHYDWH�LQ�
YDVR�SUHVVR�OH�VHUUH�GHO�',�352�9(�6����
,�WUDWWDPHQWL�IRJOLDUL�VRQR�VWDWL�HVHJXLWL�FRQ�SRPSD�LUURUDWULFH�D�VSDOOD�D�YROXPH�QRUPDOH�DOOD�

GRVH� GL� HWLFKHWWD�� ILQR� D� VJRFFLRODPHQWR�� LQ� WUH� GLYHUVH� IDVL� IHQRORJLFKH�� ³DFFUHVFLPHQWR�
JHUPRJOL´� �%%&+� ������� /RUHQ]� HW� DO��� ������� ³ILRULWXUD´� �%%&+� ������� HG� ³LQYDLDWXUD´�
�%%&+���������
,� WUDWWDPHQWL� GL� IHUWLUULJD]LRQH� VRQR� VWDWL� DSSOLFDWL� RJQL� GXH� VHWWLPDQH� DOOD� GRVH� SLHQD� GL�

HWLFKHWWD��QHO�������PHQWUH�QHO������VRQR�VWDWH�YDOXWDWH�WUH�GRVL�FUHVFHQWL��EDVVD��PHGLD�H�DOWD�
ULVSHWWLYDPHQWH��������H�����YROWH�OD�GRVH�GL�HWLFKHWWD���
&RPH�WHVL�GL�FRQIURQWR�q�VWDWR�PDQWHQXWR�XQ�WHVWLPRQH�QRQ�WUDWWDWR�H�QRQ�IHUWLUULJDWR��

�
&DPSLRQDPHQWR�GHO�PDWHULDOH�YHJHWDOH��
,� FDPSLRQDPHQWL� VRQR� VWDWL� HVHJXLWL� FRQ� FDGHQ]D� SHULRGLFD� GD� �� D� ��� JLRUQL� D� VHJXLWR� GL�

FLDVFXQ�WUDWWDPHQWR��SUHOHYDQGR�LQ�PRGR�FDVXDOH����IRJOLH�JLRYDQL�FRPSOHWDPHQWH�VYLOXSSDWH�
�WHU]D�R�TXDUWD�IRJOLD�GDOO¶DSLFH�GHO�JHUPRJOLR���GDOOH�TXDOL�VRQR�VWDWL�ULFDYDWL����GLVFKL�IRJOLDUL�
GHO� GLDPHWUR� GL� ��� PP�� ,� GLVFKL� IRJOLDUL� VRQR� VWDWL� TXLQGL� LQRFXODWL� FRQ� �� JRFFH� GL� XQD�
VRVSHQVLRQH�GL�VSRUDQJL�GL�3��YLWLFROD������VSRUDQJL�SHU�P/��H�SRVWL�DG�LQFXEDUH�LQ�XQD�FDPHUD�
XPLGD�D�����&��FRQ�IRWRSHULRGR�GL����RUH��'RSR�����JLRUQL��L�GLVFKL�IRJOLDUL�VRQR�VWDWL�RVVHUYDWL�
FRQ� XQR� VWHUHRPLFURVFRSLR� �LQJUDQGLPHQWR� ��î�� SHU� GHWHUPLQDUH� OD� SUHVHQ]D� GL�
]RRVSRUDQJLRIRUL� LQ� FRUULVSRQGHQ]D� GHL� VLWL� SUHFHGHQWHPHQWH� LQRFXODWL�� /¶LQFLGHQ]D�
G¶LQIH]LRQH�q�VWDWD�YDOXWDWD�FRPH���GL�VLWL�VSRUXODQWL�ULVSHWWR�DO�WRWDOH�GHL�VLWL�LQRFXODWL��PHQWUH�
O¶HIILFDFLD�GHO�WUDWWDPHQWR�q�VWDWD�YDOXWDWD�XVDQGR�OD�IRUPXOD�GL�$EERWW����������
,�YDORUL�GL�LQFLGHQ]D�VRQR�VWDWL� WUDVIRUPDWL�FRQ�OD�IXQ]LRQH�DUFRVHQR�H�VRWWRSRVWL�DOO¶DQDOLVL�

GHOOD�YDULDQ]D��$QRYD���,O�QXPHUR�GL�JLRUQL�q�VWDWR�HVSUHVVR�LQ�FODVVL�GL�GXH��,��,,��,,,��,9��9��LQ�
IXQ]LRQH� GHOOD� GLVWDQ]D� GDO� WUDWWDPHQWR�� /H� WUH� IDVL� IHQRORJLFKH� LQ� FXL� q� VWDWR� ULSHWXWR�
O¶HVSHULPHQWR��OH�GXH�WHVL��WUDWWDWR�H�QRQ�WUDWWDWR��H�OH�FODVVL�VRQR�VWDWL�FRQVLGHUDWL�FRPH�IDWWRUL�
ILVVL��LO�IDWWRUH�DQQR�q�VWDWR�FRQVLGHUDWR�FRPH�XQD�UHSOLFD��GDWR�FKH�QRQ�q�ULVXOWDWR�VLJQLILFDWLYR�
LQ�XQ¶DQDOLVL�SUHOLPLQDUH��3HU� L� IDWWRUL� ULVXOWDWL� VLJQLILFDWLYL� �S���������q�VWDWR�FRQGRWWR� LO� WHVW�
/6'��/HDVW�6LJQLILFDWLYH�'LIIHUHQFHV��FRQ�Į� ������SHU�OD�VHSDUD]LRQH�GHOOH�PHGLH���
�
�
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$QDOLVL�GHJOL�VWLOEHQL��
3RU]LRQL� GL� ODPLQD� IRJOLDUH� VRQR� VWDWH� VRWWRSRVWH� D� OLRILOL]]D]LRQH�� PDFLQDWH� LQ� PXOLQR��

FRQJHODWH� H� LQILQH� DQDOL]]DWH� SHU� GHWHUPLQDUH� LO� FRQWHQXWR� LQ� W�UHVYHUDWUROR� H� W�SLFHLGH�� ,�
PDFLQDWL�VRQR�VWDWL�VRWWRSRVWL�D�HVWUD]LRQH��'RZQH\�H�5RFKIRUW��������H�JOL�HVWUDWWL�VRQR�VWDWL�
FHQWULIXJDWL����PLQ�D��������USP�D����&���ILOWUDWL�DWWUDYHUVR�XQ�ILOWUR�LQ�SROLSURSLOHQH�GD������
�P� H� WUDVIHULWL� SHU� O¶DQDOLVL� FURPDWRJUDILFD� LQ� +3/&� �FRQ� $JLOHQW� PRG�� ����� ,QILQLW\�
4XDWHUQDU\� /&��� /D� TXDQWLILFD]LRQH� GHJOL� VWLOEHQL�� LGHQWLILFDWL� VXOOD� EDVH� GL� VWDQGDUG� GHOOD�
([WUDV\QWKHVH�� VL� q� EDVDWD� VXOO¶DUHD� GHL� SLFFKL� RWWHQXWL� HG� q� VWDWD� HVHJXLWD� D� VHJXLWR� GL� XQD�
FDOLEUD]LRQH� HVWHUQD� HIIHWWXDWD� FRQ�JOL� VWHVVL� VWDQGDUG��3HU�GXH� HVSHULPHQWL� �XQR� LQ� VHJXLWR� D�
WUDWWDPHQWR� IRJOLDUH� H� XQR� LQ� VHJXLWR� D� IHUWLUULJD]LRQH�� VRQR� VWDWL� DQDOL]]DWL� DQFKH� L� GLVFKL�
IRJOLDUL�LQRFXODWL�SHU�YDOXWDUH�OD�YDULD]LRQH�QHO�FRQWHQXWR�GL�VWLOEHQL�LQGRWWD�GDOO¶LQIH]LRQH�GL�3��
YLWLFROD���
�

5,68/7$7,�
(IILFDFLD�GHO�WUDWWDPHQWR�IRJOLDUH�
/¶$QRYD� KD� HYLGHQ]LDWR�GLIIHUHQ]H� VLJQLILFDWLYH� �S�� �������� WUD� OD� WHVL� WUDWWDWD� H� TXHOOD�GL�

FRQWUROOR� �WDEHOOD� ���� /H� LQWHUD]LRQL� FRQ� L� JLRUQL� GDO� WUDWWDPHQWR� VRQR� VWDWH� VLJQLILFDWLYH� �S��
������� H� SHUWDQWR� OD� YDULD]LRQH� GHOOD� ULVSRVWD� DO� WUDWWDPHQWR� YDULD� LQ� IXQ]LRQH� GHO� WHPSR� LQ�
PRGR�QRQ�FRVWDQWH�QHOOH�GLYHUVH�SURYH���
/H� LQWHUD]LRQL� WUD� WUDWWDPHQWR�î�IDVH�IHQRORJLFD�DO�PRPHQWR�GHO� WUDWWDPHQWR�� WUDWWDPHQWR�î�

JLRUQL�H�WUD�WUDWWDPHQWR�î�IDVH�IHQRORJLFD�î�JLRUQL�VRQR�VWDWH�VLJQLILFDWLYH��S���������LQGLFDQGR�
FKH� O¶LQFLGHQ]D� GHOOH� LQIH]LRQL� GL� 3�� YLWLFROD� QHOOH� GXH� WHVL� KD� PRVWUDWR� XQ� FRPSRUWDPHQWR�
GLIIHUHQWH� QHL� WUH� SHULRGL� IHQRORJLFL� H� QHL� JLRUQL� GDO� WUDWWDPHQWR�� 6HEEHQH� TXHVWH� LQWHUD]LRQL�
VLDQR�VLJQLILFDWLYH��LO�ORUR�FRQWULEXWR�SHUFHQWXDOH�DOOD�YDULDQ]D�VSLHJDWD�q�WUDVFXUDELOH��PHQWUH�L�
WUH�IDWWRUL�SULQFLSDOL�QH�VSLHJDQR�ROWUH�O¶�����WDEHOOD�����
�
7DEHOOD� ��� 5LVXOWDWL� GHOO¶$QRYD� SHU� O¶LQFLGHQ]D� GL� 3�� YLWLFROD� VX� IRJOLH� SUHOHYDWH� GD� SLDQWH�
WUDWWDWH�FRQ�$FWLFODVWHU�H�QRQ� WUDWWDWH��GD���D����JLRUQL�GDO� WUDWWDPHQWR�� O¶HVSHULPHQWR�q�VWDWR�
ULSHWXWR�LQ�WUH�IDVL�IHQRORJLFKH��DFFUHVFLPHQWR�JHUPRJOL��ILRULWXUD�H�LQYDLDWXUD�����
�

)RQWH�GL�YDULD]LRQH� *UDGL�OLEHUWj� 6LJQ��
9DULDQ]D�

VSLHJDWD�GDOOD�
IRQWH�����

7UDWWDPHQWR� �� ��������� �������
)DVH�IHQRORJLFD� �� ��������� �������
*LRUQL�GDO�WUDWWDPHQWR��FODVVH�� �� ��������� ������
7UDWWDPHQWR�î�)DVH�IHQRORJLFD� �� ��������� ������
7UDWWDPHQWR�î�*LRUQL� �� ��������� ������
)DVH�IHQRORJLD�î�*LRUQL� �� ��������� ������
7UDWWDPHQWR�î�)DVH�IHQRORJLFD�î�*LRUQL� �� ������ ������
�
/¶LQFLGHQ]D�PHGLD� GL�PDODWWLD� q� VWDWD� GHO� ����QHO� WHVWLPRQH� QRQ� WUDWWDWR� H� GHO� ����QHOOH�

IRJOLH�WUDWWDWH�FRQ�$FWLFODVWHU��S������������SHUWDQWR��O¶HIILFDFLD�PHGLD�q�VWDWD�GL�FLUFD�LO������
/D�YDULDELOLWj�IUD�OH� IDVL� IHQRORJLFKH�H�L�JLRUQL�GDO�WUDWWDPHQWR�q�VWDWD�SHUz�PROWR�DPSLD��FRQ�
YDORUL�HVWUHPL�IUD�QHVVXQD�HIILFDFLD�H�HIILFDFLD�VXSHULRUH�DOO¶�����ILJXUD������
�
�



)LJXUD� ��� (IILFDFLD� GHOOD� SURWH]LRQH� FRQWUR� OH� LQIH]LRQL� GL� 3�� YLWLFROD� IRUQLWD� GDL� WUDWWDPHQWL�
IRJOLDUL�FRQ�$FWLFODVWHU��,O�ER[�SORW�FRQWLHQH�LO�����GHL�FDVL��L�EDIIL�UDSSUHVHQWDQR�LO�PD[�H�LO�
PLQ��LO�SXQWR�q�OD�PHGLD��OD�OLQHD�LO�YDORUH�PHGLDQR�GHOOH�SURYH�HVHJXLWH�LQ�WUH�IDVL�IHQRORJLFKH��
LQ�GXH�DQQL�H�LQ���WHPSL�GDOO¶DSSOLFD]LRQH�GHO�SURGRWWR�

�
�
/D�IDVH�IHQRORJLFD�LQ�FXL�LO�SURGRWWR�KD�HVSUHVVR�O¶HIILFDFLD�PHGLD�SL��HOHYDWD���������q�VWDWD�

TXHOOD� GL� DFFUHVFLPHQWR� JHUPRJOL� �%%&+���������PHQWUH� LQ� ILRULWXUD� �%%&+�������� q� VWDWR�
ULVFRQWUDWR� LO� PLQRU� OLYHOOR� GL� SURWH]LRQH� RWWHQXWR� QHOOH� YDULH� SURYH� �������� ,Q� LQYDLDWXUD�
�%%&+���������LQILQH��VL�q�UHJLVWUDWR�XQ�LQFUHPHQWR�GHOO¶HIILFDFLD�PHGLD�����������
/D�PDJJLRU�SURWH]LRQH�IRUQLWD�GDO�SURGRWWR�q�VWDWD�RVVHUYDWD�QHL�SULPL�JLRUQL�GDO�WUDWWDPHQWR�

�FODVVL���H�����PHQWUH�D�SDUWLUH�GDO����JLRUQR��FODVVH�����TXHVWD�q�YLD�YLD�GLPLQXLWD�GLYHQHQGR�
ULOHYDELOH�VROR�LQ�WUDFFH��ILJXUD������
�
)LJXUD����'LQDPLFD�GHOO¶HIILFDFLD�GHOOD�SURWH]LRQH�FRQWUR�OH�LQIH]LRQL�GL�3��YLWLFROD�IRUQLWD�GDL�
WUDWWDPHQWL�IRJOLDUL�FRQ�$FWLFODVWHU�QHL�JLRUQL�VXFFHVVLYL�DO�WUDWWDPHQWR��FODVVL�RPRJHQHH�GL�GXH�
JLRUQL��

�
/¶DQDOLVL� GHJOL� VWLOEHQL� QRQ� KD� HYLGHQ]LDWR� DQGDPHQWL� VLJQLILFDWLYDPHQWH� GLIIHUHQWL� QHOOH�

GLYHUVH�WHVL�WUDWWDWH�FRQ�DSSOLFD]LRQL�IRJOLDUH�ULVSHWWR�DO�WHVWLPRQH�QRQ�WUDWWDWR��3� �����������
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9DOXWD]LRQH�LQ�IHUWLUULJD]LRQH�
/¶$QRYD� KD� HYLGHQ]LDWR� GLIIHUHQ]H� VLJQLILFDWLYH� �S� �� �������� WUD� L� WUDWWDPHQWL�� OH� IDVL�

IHQRORJLFKH�H�L�JLRUQL�WUDVFRUVL�GDO�WUDWWDPHQWR��WDEHOOD�����
�

7DEHOOD� ��� 5LVXOWDWL� GHOO¶$QRYD� SHU� O¶LQFLGHQ]D� GL� 3�� YLWLFROD� VX� IRJOLH� WUDWWDWH� PHGLDQWH�
IHUWLUULJD]LRQH�FRQ�$FWLFODVWHU�H�QRQ�WUDWWDWH��GD���H�D����JLRUQL�GDO�WUDWWDPHQWR��O¶HVSHULPHQWR�q�
VWDWR�ULSHWXWR�LQ�WUH�IDVL�IHQRORJLFKH��DFFUHVFLPHQWR�JHUPRJOL��ILRULWXUD�H�LQYDLDWXUD��

)RQWH�GL�YDULD]LRQH� *UDGL�OLEHUWj� 6LJQ�� 9DULDQ]D�VSLHJDWD�GDOOD�
IRQWH�����

7UDWWDPHQWR� �� ��������� ������
*LRUQL�GDO�WUDWWDPHQWR��FODVVL�� �� ��������� �����
)DVH�)HQRORJLFD� �� ��������� �����

7UDWWDPHQWR�î�*LRUQL� �� ������ �����
7UDWWDPHQWR�î�)DVH�IHQRORJLFD� �� ������ �����
*LRUQL�î�)DVH�IHQRORJLFD� ��� ��������� �����
7UDWWDPHQWR�î�*LRUQL�î�)DVH�IHQRORJLFD� ��� ������ �����
�
1HOOD� WHVL� WUDWWDWD� LQ� IHUWLUULJD]LRQH� FRQ�$FWLFODVWHU� O¶LQFLGHQ]D�PHGLD� GHOOH� LQIH]LRQL� GL�3��

YLWLFROD� q� VWDWD� SL�� EDVVD� GHO� WHVWLPRQH� QRQ� WUDWWDWR�� FRQ� XQ¶HIILFDFLD�PHGLD� GHO� �����1HOOH�
SULPH� GXH� IDVL� IHQRORJLFKH� FRQVLGHUDWH� OD� SURWH]LRQH� RIIHUWD� GDO� SURGRWWR� KD� SHUPHVVR� GL�
FRQWHQHUH� OD� PDODWWLD� LQ� PRGR� VLJQLILFDWLYR� ULVSHWWR� DO� WHVWLPRQH� QRQ� WUDWWDWR�� FRQ� HIILFDFLD�
PHGLD�GHO�����H�GHO�����ULVSHWWLYDPHQWH��L� WUDWWDPHQWL�D�LQYDLDWXUD�QRQ�KDQQR�FRQVHQWLWR�XQ�
FRQWUROOR�VLJQLILFDWLYR���
'DL� ULVXOWDWL� UHODWLYL� DOO¶XWLOL]]R� GL� GLYHUVH� GRVL� GL� DSSOLFD]LRQH� GL� $FWLFODVWHU� LQ�

IHUWLUULJD]LRQH�q�HPHUVR�FKH�OD�GRVH�QRQ�KD�LQIOXHQ]DWR�O¶LQFLGHQ]D�GHOO¶LQIH]LRQH��3� ��������
GDWL� QRQ� PRVWUDWL��� /¶DQDOLVL� GHL� W�SLFHLGL� H� GHO� W�UHVYHUDWUROR� KD� SHUz� HYLGHQ]LDWR� XQ�
DQGDPHQWR�SDUWLFRODUH�H�GHJQR�GL�QRWD��PHQWUH�LO�W�UHVYHUDWUROR�HUD�SUHVHQWH�VROR�LQ�WUDFFH�QRQ�
TXDQWLILFDELOL��LO�FRQWHQXWR�LQ�W�SLFHLGL�KD�PRVWUDWR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH��S���
�������� WUD� OH� IRJOLH� FDPSLRQDWH� GDOOH� SLDQWH� IHUWLUULJDWH� D� GLYHUVH� GRVL� SULPD� H� GRSR�
O¶LQRFXOD]LRQH�FRQ�3��YLWLFROD� �ILJXUD����� ,Q�SDUWLFRODUH��DOOH�GRVL�SL��DOWH�GL�DSSOLFD]LRQH�GHO�
IRUPXODWR� FRPPHUFLDOH� OD� ULVSRVWD� QHOOD� ELRVLQWHVL� GHL� W�SLFHLGL� q� ULVXOWDWD� SL�� HYLGHQWH� H�
QHWWDPHQWH� SL�� DOWD� ULVSHWWR� DO� WHVWLPRQH� QRQ� WUDWWDWR�� TXLQGL� LO� SURGRWWR� SRWUHEEH� DYHUH� XQ�
UXROR� QHOOD� VWLPROD]LRQH� GHOOD� ELRVLQWHVL� GHJOL� VWLOEHQL� FKH� PHULWD� XQ� XOWHULRUH�
DSSURIRQGLPHQWR��
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)LJXUD����&RQWHQXWR�LQ�W�SLFHLGL�LQ�PJ�NJ�GL�SHVR�VHFFR�HYLGHQ]LDWR�GDOO¶DQDOLVL�PROHFRODUH�LQ�
IRJOLH� GL� YLWL� DOOHYDWH� VHFRQGR� GLYHUVL� UHJLPL� GL� IHUWLUULJD]LRQH�� SULPD� H� GRSR� O¶LQRFXOD]LRQH�
FRQ�VRVSHQVLRQH�GL�VSRUDQJL�GL�3��YLWLFROD��/H�EDUUH�G¶HUURUH�UDSSUHVHQWDQR�O¶HUURUH�VWDQGDUG��
/HWWHUH�GLYHUVH�LQGLFDQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH�DO�WHVW�/6'��S���������

�
�

',6&866,21(�(�&21&/86,21,�
/¶XWLOL]]R�GL�SURGRWWL�FKH�FRQWULEXLVFRQR�DOO¶HTXLOLEULR�QXWUL]LRQDOH�H�YHJHWR�SURGXWWLYR�GHOOD�

SLDQWD�� UHQGHQGROD� DQFKH�PHQR� VHQVLELOH� DOOH�PDODWWLH�� SXz� IRUQLUH� XQ� FRQWULEXWR� DOOD� GLIHVD�
LQWHJUDWD�� GLYHQWDWD� REEOLJDWRULD� VHFRQGR� TXDQWR� VWDELOLWR� GDOOD� GLUHWWLYD� ���������(&� H�
VXFFHVVLYDPHQWH�LQGLFDWR�GDO�3$1��$YHUH�SLDQWH�HTXLOLEUDWH�FRQVHQWH��LQIDWWL��XQ�DXPHQWR�GHL�
PHFFDQLVPL�GL�GLIHVD�QHL�FRQIURQWL�GHOOH�PDODWWLH��FRQ�XQD�FRQVHJXHQWH�OLPLWD]LRQH�H�PLJOLRUH�
JHVWLRQH�GHOOH�DSSOLFD]LRQL�GL�DJURIDUPDFL���
$OFXQH� GL� TXHVWH� VRVWDQ]H� VRQR� UHJLVWUDWH� FRPH� SURGRWWL� ILWRVDQLWDUL� �HV�� IRVHWLO�DO��PHQWUH�

DOWUH� VRQR� FRPPHUFLDOL]]DWH� FRPH� ELRVWLPRODQWL� R� IHUWLOL]]DQWL�� 4XHVWR� SRWUHEEH� JHQHUDUH�
FRQIXVLRQH�GD�SDUWH�GHJOL�XWLOL]]DWRUL�ILQDOL�H�TXLQGL�SRUWDUH�DQFKH�DG�XWLOL]]L�QRQ�FRUUHWWL�GHOOH�
VRVWDQ]H��
8Q� IHUWLOL]]DQWH�� $FWLFODVWHU� �(XUR�76$�� FKH� FRQWLHQH� DFLGR� JOXFRQLFR�� ROLJRVDFFDULGL� H�

]XFFKHUL� ULGXFHQWL�� VRVWDQ]H� ULWHQXWH� LQ� JUDGR�GL� SURPXRYHUH�PHFFDQLVPL� HQGRJHQL�GL� GLIHVD�
GHOOH�SLDQWH���ROWUH�D�ULGXUUH�L�SUREOHPL�GL�LQWHUUX]LRQH�GHO�IOXVVR�OLQIDWLFR�GRYXWL�D�VWUHVV�ELRWLFL�
R�DELRWLFL�GHOOD�SLDQWD��9HUD�HW�DO���������%HUJ���������*OL�HOHPHQWL�PLQHUDOL��LQWHUDJHQGR�FRQ�
DOFXQL�SURFHVVL�ILVLRORJLFL��VRQR�LQ�JUDGR�GL�VIDYRULUH�R�PHQR�L�PHFFDQLVPL�GL�GLIHVD�ILVLFL�H�R�
FKLPLFL�GDOOH�PDODWWLH��6WXGL�VYROWL�KDQQR�HYLGHQ]LDWR�JOL�HIIHWWL�GL�DOFXQL�HOHPHQWL�PLQHUDOL�QHL�
FRQIURQWL� GHOOH� PDODWWLH� IXQJLQH�� HFFHVVL� GL� D]RWR� PDQLIHVWDQR� VHPSUH� HIIHWWL� QHJDWLYL��
ULGXFHQGR�OD�VLQWHVL�GHOOH�ILWRDOHVVLQH��UHVYHUDWUROR�H�YLQLIHULQH��QHOOH�IRJOLH�H�QHOOH�EDFFKH��D�
GLIIHUHQ]D�GHO� SRWDVVLR� H� DOWUL�PLFURHOHPHQWL� FKH� IDYRULVFRQR� OD� VLQWHVL� GL� TXHVWH�PROHFROH� H�
TXLQGL� OD� UHVLVWHQ]D� DOOH� PDODWWLH�� /¶DFLGR� JOXFRQLFR�� SUHVHQWH� QHO� SURGRWWR� LQ� TXHVWLRQH��
IDFLOLWD� O¶DVVLPLOD]LRQH� H� OD� WUDVORFD]LRQH� GHJOL� HOHPHQWL� DOO¶LQWHUQR� GHOOH� SLDQWH�� VWLPRODQGR�
FRVu�OH�GLIHVH�QDWXUDOL�GHOOH�VWHVVH��'H�:HUUD����������
/H� SURYH� VYROWH� LQ� XQ� ELHQQLR� FRQ� LQRFXOD]LRQL� GL� 3�� YLWLFROD� LQ� WHPSL� VXFFHVVLYL� DL�

WUDWWDPHQWL� IRJOLDUL� FRQ� LO� SURGRWWR�$FWLFODVWHU� LQ�GLYHUVH� IDVL� IHQRORJLFKH� KDQQR�HYLGHQ]LDWR�
XQD�GLVFUHWD�HIILFDFLD�GL�TXHVW¶XOWLPR�QHO�FRQWUROOR�GHOOH�LQIH]LRQL�GL�SHURQRVSRUD��/¶HIILFDFLD�
GHO� WUDWWDPHQWR� IRJOLDUH� q� ULVXOWDWD� YDULDELOH�QHL� JLRUQL� GDO� WUDWWDPHQWR��PD�QRQ�QHOOH� WUH� IDVL�
IHQRORJLFKH� WHVWDWH��1RQ� ULVXOWDQR� LQIDWWL� HVVHUFL� GLIIHUHQ]H� LQ� WHUPLQL� GL� HIILFDFLD� TXDQGR� LO�
WUDWWDPHQWR�YLHQH�HIIHWWXDWR�LQ�IDVH�GL�DFFUHVFLPHQWR�GHL�JHUPRJOL��LQ�ILRULWXUD�R�LQ�DOOHJDJLRQH��
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/¶HIILFDFLD�q�ULVXOWDWD�PROWR�YDULDELOH�QHL�JLRUQL�FKH�VHJXRQR�LO�WUDWWDPHQWR��PD�q�PHGLDPHQWH�
PROWR�EDVVD�QHL�FRQIURQWL�GHOOH�LQIH]LRQL�D�SDUWLUH�GDOO¶RWWDYR�JLRUQR�GDOO¶XOWLPR�WUDWWDPHQWR��H�
SHUWDQWR�VL�SXz�ULWHQHUH�SURQWD�H�GL�ULGRWWD�SHUVLVWHQ]D���
/H� DQDOLVL� VXO� FRQWHQXWR� IRJOLDUH� GL� VWLOEHQL� KDQQR� VXJJHULWR� FKH� O¶DWWLYLWj� GHO� SURGRWWR�

LPSLHJDWR�LQ�WUDWWDPHQWR�IRJOLDUH�QRQ�VHPEUD�DWWLYDUH�XQD�UHVLVWHQ]D�DQWLSHURQRVSRULFD�OHJDWD�
DG�XQD�VWLPROD]LRQH�QHOOD�YLD�ELRVLQWHWLFD�GHO�W�UHVYHUDWUROR��FKH�ULVXOWD�FRLQYROWR�LQ�ULVSRVWH�GL�
GLIHVD�DOOH�LQIH]LRQL�GL�SHURQRVSRUD��$ORQVR�9LOODYHUGH�HW�DO���������$KXMD���������
1HOO¶XWLOL]]R� LQ� IHUWLUULJD]LRQH� LO� SURGRWWR� KD� HYLGHQ]LDWR� XQ¶HIILFDFLD� LQIHULRUH�� PD�

FRPXQTXH�VLJQLILFDWLYD��LQ�SDUWLFRODUH�GXUDQWH�OH�SULPH�IDVL�GL�VYLOXSSR�H�GL�DFFUHVFLPHQWR�GHL�
JHUPRJOL�� 4XHVWR� IHQRPHQR� q� PROWR� SUREDELOPHQWH� OHJDWR� DG� XQD� SL�� UDSLGD� ULVSRVWD�
ILVLRORJLFD�GHOO¶RVSLWH�LQ�TXHVWH�IDVL�FRQ�XQD�WUDVORFD]LRQH�GHJOL�HOHPHQWL�SL��DWWLYD��&RQUDGLH�
HW� DO��������� ,� WUDWWDPHQWL� LQ� IHUWLUULJD]LRQH�D�GRVL�FUHVFHQWL�KDQQR�PRVWUDWR�XQ¶HIILFDFLD�QRQ�
GLIIHUHQWH�GDOOD�GRVH�VWDQGDUG��PD�O¶DQDOLVL�PROHFRODUH�KD�HYLGHQ]LDWR�XQ�FRQWHQXWR�LQ�W�SLFHLGL�
VLJQLILFDWLYDPHQWH� PDJJLRUH� LQ� VHJXLWR� DOO¶LQRFXOD]LRQH� ULVSHWWR� DO� SUH�LQRFXOD]LRQH� QHOOH�
SLDQWH�WUDWWDWH��4XHVWR�SRWUHEEH�LQGLFDUH�XQ¶D]LRQH�GD�SDUWH�GL�$FWLFODVWHU�DOOD�TXDOH�FRQVHJXH�
XQ¶DWWLYD]LRQH� SL�� SURQWD� H�R� SL�� LQWHQVD� GL� TXHVWL� FRPSRVWL�� 4XHVWR� DVSHWWR� QHFHVVLWD� GL�
LQGDJLQL�SL��DSSURIRQGLWH�SHU�HVVHUH�FKLDULWR�HG�HYHQWXDOPHQWH�FRQIHUPDWR���
/D� SURWH]LRQH� QHL� FRQIURQWL� GHOOH� LQIH]LRQL� GL� 3�� YLWLFROD� RWWHQXWD� FRQ� LO� VROR� LPSLHJR� GL�

TXHVWR� SURGRWWR�� XQ� IHUWLOL]]DQWH�� QRQ� UDJJLXQJH� XQD� VRJOLD� GL� SURWH]LRQH� VRGGLVIDFHQWH� GDO�
SXQWR�GL�YLVWD�GHOO¶HIILFDFLD�H�GHOOD�VWDELOLWj���
1RQGLPHQR�L�ULVXOWDWL�RWWHQXWL�PRVWUDQR�XQD�FHUWD�HIILFDFLD�FROODWHUDOH�FKH�QRQ�GHYH�HVVHUH�

WUDVFXUDWD� H� FKH�� LQWHJUDQGR� SURSULDPHQWH� LO� SURGRWWR� DOO¶LQWHUQR� GL� VWUDWHJLH� UDJLRQDWH�� SXz�
SRUWDUH� FRQFUHWL� EHQHILFL� DL� YLWLFROWRUL�� 6WXGL� DSSURIRQGLWL� H� ULSHWXWL� QHO� WHPSR�� FRPH� TXHOOL�
VRSUD� HVSRVWL�� SRVVRQR� IRUQLUH� YDOLGH� H� UREXVWH� LQIRUPD]LRQL� FKH�SRWUHEEHUR� HVVHUH� LQWHJUDWH�
DOO¶LQWHUQR� GHL� VLVWHPL� GL� VXSSRUWR� DOOH� GHFLVLRQL� RJJL� LQ� FUHVFHQWH� GLIIXVLRQH� QHO� VHWWRUH�
YLWLFROR�HG�HVVHUH�TXLQGL�IDFLOPHQWH�WUDVIHULWH�DOOD�SUDWLFD�DJULFROD�TXRWLGLDQD���
�

/$925,�&,7$7,�
$EERWW�:�� 6��� ������$�PHWKRG� RI� FRPSXWLQJ� WKH� HIIHFWLYHQHVV� RI� DQ� LQVHFWLFLGH��-RXUQDO� RI�

HFRQRPLF�HQWRPRORJ\������������������
$KXMD�,���.LVVHQ�5���%RQHV�$��0���������3K\WRDOH[LQV�LQ�GHIHQVH�DJDLQVW�SDWKRJHQV��7UHQGV�LQ�

SODQW�VFLHQFH����������������
$ORQVR�9LOODYHUGH�9���9RLQHVFR�)���9LUHW�2���6SULQJ�-��/���*LQGUR��.���������7KH�HIIHFWLYHQHVV�

RI�VWLOEHQHV�LQ�UHVLVWDQW�9LWDFHDH��XOWUDVWUXFWXUDO�DQG�ELRFKHPLFDO�HYHQWV�GXULQJ�3ODVPRSDUD�
YLWLFROD�LQIHFWLRQ�SURFHVV��3ODQW�3K\VLRORJ\�DQG�%LRFKHPLVWU\������������������

%HUJ�*���������3ODQW±PLFUREH�LQWHUDFWLRQV�SURPRWLQJ�SODQW�JURZWK�DQG�KHDOWK��SHUVSHFWLYHV�IRU�
FRQWUROOHG� XVH� RI� PLFURRUJDQLVPV� LQ� DJULFXOWXUH��$SSOLHG� PLFURELRORJ\� DQG�
ELRWHFKQRORJ\����������������

&RQUDGLH� :�� -��� ������ 6HDVRQDO� XSWDNH� RI� QXWULHQWV� E\� &KHQLQ� EODQF� LQ� VDQG� FXOWXUH�� ,,��
SKRVSKRUXV�� SRWDVVLXP�� FDOFLXP� DQG�PDJQHVLXP��6RXWK� $IULFDQ� -RXUQDO� RI� (QRORJ\� DQG�
9LWLFXOWXUH��������������

'H�:HUUD�3���3pFK\�7DUU�0���.HHO�&���0DXUKRIHU�0���������5ROH�RI�JOXFRQLF�DFLG�SURGXFWLRQ�
LQ� WKH� UHJXODWLRQ� RI� ELRFRQWURO� WUDLWV� RI� 3VHXGRPRQDV� IOXRUHVFHQV� &+$���$SSOLHG� DQG�
HQYLURQPHQWDO�PLFURELRORJ\���������������������

'RZQH\� 0�� 2��� 5RFKIRUW� 6��� ������ 6LPXOWDQHRXV� VHSDUDWLRQ� E\� UHYHUVHG�SKDVH� KLJK�
SHUIRUPDQFH� OLTXLG�FKURPDWRJUDSK\�DQG�PDVV�VSHFWUDO� LGHQWLILFDWLRQ�RI�DQWKRF\DQLQV�DQG�
IODYRQROV�LQ�6KLUD]�JUDSH�VNLQ��-RXUQDO�RI�&KURPDWRJUDSK\�$������������������



/RUHQ]�'��+���(LFKKRUQ�.��:���%OHLKROGHU�+���.ORVH�5���0HLHU�8���:HEHU�(���������*URZWK�
6WDJHV�RI�WKH�*UDSHYLQH��3KHQRORJLFDO�JURZWK�VWDJHV�RI�WKH�JUDSHYLQH��9LWLV�YLQLIHUD�/��VVS��
YLQLIHUD��� &RGHV� DQG� GHVFULSWLRQV� DFFRUGLQJ� WR� WKH� H[WHQGHG� %%&+� VFDOH��$XVWUDOLDQ�
-RXUQDO�RI�*UDSH�DQG�:LQH�5HVHDUFK�����������������

2,9���������2,9�'HVFULSWRU�/LVW� IRU�*UDSH�9DULHWLHV�DQG�9LWLV�6SHFLHV���QG�HGLWLRQ���2IILFH�
,QWHUQDWLRQDO�GH�OD�9LJQH�HW�GX�9LQ��2,9���3DULV��

9HUD� -��� &DVWUR� -��� *RQ]DOH]� $��� 0RHQQH� $��� ������ 6HDZHHG� SRO\VDFFKDULGHV� DQG� GHULYHG�
ROLJRVDFFKDULGHV� VWLPXODWH� GHIHQVH� UHVSRQVHV� DQG� SURWHFWLRQ� DJDLQVW� SDWKRJHQV� LQ�
SODQWV��0DULQH�GUXJV��������������������
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