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

PLFKHOH�SUHWL#DVWUDLQQRYD]LRQH�LW�
�

5,$668172�
6FRSR�GL�TXHVWR�ODYRUR��UHDOL]]DWR�LQ�XQ¶D]LHQGD�VLWD�D�)DHQ]D��5$��QHOOH�DQQDWH������H������
VX� FY� 7UHEELDQR� 5RPDJQROR�� q� VWDWR� YDOXWDUH� O¶HIILFDFLD� DQWLERWULWLFD� GL� GLYHUVL� SURGRWWL�
HFRFRPSDWLELOL� DSSOLFDWL� LQ� OLQHD� HIILFDFLD�� ,� SURGRWWL� VDJJLDWL�� VRQR� VWDWL�� %DFLOOXV� VXEWLOLV��
%DFLOOXV� DP\OROLTXHIDFLHQV�� 3\WKLXP� ROLJDQGUXP�� 7ULFKRGHUPD� JDPVLL� �� 7ULFKRGHUPD�
KDU]LDQXP�� HVWUDWWL� GL� 5H\QRXWULD� VDFKDOLQHQVLV�� HXJHQROR�JHUDQLROR�WLPROR�� FHUHYLVDQH� H�
ELFDUERQDWR� GL�.�� VRQR� VWDWL� FRPSDUDWL� FRQ� O¶DWWLYLWj� GL� XQR� VWDQGDUG� FKLPLFR� GL� ULIHULPHQWR�
�S�D��F\SURGLQLO���IOXGLR[RQLO���'DL�ULVXOWDWL�HPHUJH�FRPH�LQ�SUHVHQ]D�GL�IRUWL�DWWDFFKL�QHVVXQ�
SURGRWWR�JDUDQWLVFH�XQ�EXRQ�FRQWUROOR�GHOOD�PDODWWLD��FRPXQTXH�QHO�EUHYH�SHULRGR�O¶DWWLYLWj�GL�
TXHVWL� SURGRWWL� D� EDVVR� LPSDWWR� ULVXOWD� HVVHUH� LQWHUHVVDQWH�� VHEEHQH� QRQ� SDUDJRQDELOH� DOOR�
VWDQGDUG�FKLPLFR�GL�ULIHULPHQWR��
3DUROH�FKLDYH��PXIID�JULJLD��SURGRWWL�HFRFRPSDWLELOL��DJHQWL�GL�FRQWUROOR�ELRORJLFR�
�

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

%275<7,6�&,1(5($�21�*5$3(9,1(�,1�(0,/,$�520$*1$�
7KH�SXUSRVH�RI�WKLV�VWXG\��FDUULHG�RXW�LQ�D�7UHEELDQR�5RPDJQROR�YLQH\DUG�ORFDWHG�LQ�)DHQ]D�
�5$�� LQ������DQG�������ZDV� WKH�HYDOXDWLRQ�RI� WKH�GLIIHUHQW�HFR�IULHQGO\�SURGXFWV� WR�FRQWURO�
JUH\� PROG� RQ� JUDSHYLQH�� 7KH� WHVWHG� SURGXFWV�� VHOHFWHG� IURP� �ORZ�ULVN�� FKDUDFWHULVWLFV�� DFW�
GLUHFWO\�RQ�WKH�IXQJXV�RU�DV�QDWXUDO�DQWDJRQLVWV��%DFLOOXV�VXEWLOLV��%DFLOOXV�DP\OROLTXHIDFLHQV��
3\WKLXP� ROLJDQGUXP�� 7ULFKRGHUPD� JDPVLL� �� 7ULFKRGHUPD� KDU]LDQXP�� 5H\QRXWULD�
VDFKDOLQHQVLV� H[WUDFWV�� HXJHQRO�JHUDQLRO�WKLWKROXP� H[WUDFWV�� FHUHYLVDQH� DQG� .� ELFDUERQDWH�
ZHUH� FRPSDUHG� ZLWK� WKH� DFWLYLW\� RI� D� UHIHUHQFH� FKHPLFDO� VWDQGDUG� �D�L�� F\SURGLQLO� ��
IOXGLR[RQLO���7KH�UHVXOWV�VKRZ�WKDW�LQ�WKH�SUHVHQFH�RI�VHYHUH�LQIHFWLRQV�QR�SURGXFW�JXDUDQWHHV�
JRRG� FRQWURO� RI� WKH� GLVHDVH�� KRZHYHU�� LQ� WKH� VKRUW� WHUP� WKH� SHUIRUPDQFH� RI� WKHVH� ORZ�ULVN�
SURGXFWV�LV�LQWHUHVWLQJ��WKRXJK�QRW�FRPSDUDEOH�WR�WKH�FKHPLFDO�UHIHUHQFH�VWDQGDUGV��
.H\ZRUGV��JUH\�PROG��ORZ�ULVN�SODQW�SURWHFWLRQ�SURGXFWV��%LRORJLFDO�&RQWURO�$JHQWV��%&$V��
�

,1752'8=,21(�
/D� ERWULWH� R� PXIID� JULJLD�� FDXVDWD� GDOO¶DJHQWH� SDWRJHQR� %RWU\WLV� FLQHUHD�� q� LQVLHPH� D�

SHURQRVSRUD� �3ODVPRSDUD�YLWLFROD��H�RLGLR� �(U\VLSKH�QHFDWRU�� WUD� OH�SULQFLSDOL�PDODWWLH� GHOOD�
YLWH�SRWHQGR�SURYRFDUH��LQ�SDUWLFRODUH�QHO�SHULRGR�LPPHGLDWDPHQWH�SUHFHGHQWH�OD�YHQGHPPLD��
GDQQL� LPSRUWDQWL�DOOD�SURGX]LRQH��(OPHU�H�0LFKDLOLGHV���������Ê�XQ�PDUFLXPH�FKH�FROSLVFH�
WLSLFDPHQWH� L� JUDSSROL� LQ� PDWXUD]LRQH�� VHEEHQH� PHQR� IUHTXHQWHPHQWH� SRVVD� LQIHWWDUH� DQFKH�
IRJOLH�� JLRYDQL� WUDOFL� H� LQILRUHVFHQ]H�� )DYRULWR� GD� XQ� DQGDPHQWR� VWDJLRQDOH� SLRYRVR�� LO�
SDWRJHQR� JHQHUDOPHQWH� SHQHWUD� SDVVLYDPHQWH� DWWUDYHUVR�PLFURIHULWH� QHOOD� EXFFLD� GHJOL� DFLQL��
PD�SXz�SUHVHQWDUH�DQFKH�XQD�SHQHWUD]LRQH�DWWLYD���



�

�

/D� SUHYHQ]LRQH� DJURQRPLFD� q� DOOD� EDVH� GL� XQD� EXRQD� GLIHVD� DQWLERWULWLFD� �9HUFHVL� H�
6DQFDVVDQL��������� LQ�SDUWLFRODUH�ULGXFHQGR�OD�YLJRULD�GHOOH�SLDQWH��DSSRUWDQGR�XQ¶HTXLOLEUDWD�
FRQFLPD]LRQH� H� LUULJD]LRQH� H� JDUDQWHQGR� XQD� EXRQD� DHUD]LRQH� GHOOD� FKLRPD� �FRQ� SRWDWXUD�
YHUGH� H� VIRJOLDWXUH��� &RPXQTXH�� LQ� SDUWLFRODUH� QHL� FDVL� GL� DOWR� ULVFKLR� H� LQ� FRQGL]LRQL�
DPELHQWDOL� SUHGLVSRQHQWL�� q� QHFHVVDULR� LQWHUYHQLUH� DQFKH� FKLPLFDPHQWH�� /H� VWUDWHJLH� GL� ORWWD�
VRQR� EDVDWH� JHQHUDOPHQWH� VX� �� LQWHUYHQWL� PLUDWL� LQ� GHWHUPLQDWH� IDVL� IHQRORJLFKH�� LQ� SUH�
FKLXVXUD�JUDSSROR��%%&+������DG�LQYDLDWXUD��%%&+��������H�LQ�SUH�UDFFROWD��%%&+���������
,Q�SUH�FKLXVXUD�JUDSSROR�XQ¶DSSOLFD]LRQH�IXQJLFLGD�q�UHDOL]]DWD�SHU�FROSLUH�L�FRQLGL�SUHVHQWL�WUD�
JOL� DFLQL�� SULPD� FKH� GLYHQWLQR� LUUDJJLXQJLELOL� FRQ� O¶LQJURVVDPHQWR� GHJOL� DFLQL�� LO� VHFRQGR�
WUDWWDPHQWR�q�VROLWDPHQWH�PLUDWR�D�SURWHJJHUH�LO�JUDSSROR�DOO¶LQL]LR�GHOOD� IDVH�GL�PDWXUD]LRQH�
�JOL� DFLQL� GLYHQWDQR� LQIDWWL� SL�� VHQVLELOL� GD� LQYDLDWXUD� LQ� DYDQWL�� H� O¶XOWLPR� WUDWWDPHQWR�
SUHFHGHQWH� OD�YHQGHPPLD�q� ILQDOL]]DWR�D�SURWHJJHUH� LO� UDFFROWR�GDOOH� LQIH]LRQL�GL� ILQH�HVWDWH�
DXWXQQR��VSHVVR�IDYRULWH�GDOOH�SHUWXUED]LRQL�DWPRVIHULFKH�WLSLFKH�GL�TXHVWR�SHULRGR�VWDJLRQDOH��
1RQ� q� VWDWD�� LQYHFH�� VXIILFLHQWHPHQWH� LQYHVWLJDWD� O¶HIILFDFLD� GL� XQ� HYHQWXDOH� LQWHUYHQWR� QHOOD�
IDVH�ILRUDOH��LQ�SDUWLFRODUH�FRQ�DQWDJRQLVWL�PLFURELFL��FRQ�OR�VFRSR�GL�LPSHGLUH�O¶LQVHGLDPHQWR�
GHO�SDWRJHQR�VXL�UHVLGXL�ILRUDOL��FDOLSWUH�H�VWDPL��FKH�SRVVRQR�UDSSUHVHQWDUH�XQ�EXRQ�VXEVWUDWR�
SHU�LO�IXQJR��
,O�FRQWUROOR�FKLPLFR�SXz�HVVHUH�LQWHUHVVDWR�GD�IHQRPHQL�GL�UHVLVWHQ]D�GHL�FHSSL�GHO�SDWRJHQR�

DOOH�YDULH�FODVVL�GL�IXQJLFLGL�LPSLHJDWH��/HURX[��������H�LQ�RJQL�FDVR�LQ�DJULFROWXUD�ELRORJLFD�
QRQ� q� SHUFRUULELOH�� 3HUWDQWR�� RELHWWLYR� GHO� SUHVHQWH� VWXGLR� q� VWDWD� OD� YDOXWD]LRQH� GL� SURGRWWL�
DOWHUQDWLYL� DL� FRQYHQ]LRQDOL� IXQJLFLGL� GL� VLQWHVL� SHU� SRWHU� FRQWUROODUH� HIILFDFHPHQWH� WDOH�
DYYHUVLWj�� 7DOL� SURGRWWL� KDQQR�PRGDOLWj� GL� D]LRQH� GLYHUVH�� GDJOL� DQWDJRQLVWL� PLFURELFL� FRPH�
%DFLOOXV�VXEWLOLV��%��DP\OROLTXHIDFLHQV��3ULHVW�HW�DO���������/DGXUQHU�HW�DO����������7ULFKRGHUPD�
JDPVLL� �� 7ULFKRGHUPD� KDU]LDQXP�� 3\WKLXP� ROLJDQGUXP�� DJOL� HVWUDWWL� YHJHWDOL� DJHQWL� FRPH�
HOLFLWRUL�� FRPH� TXHOOL� GHULYDQWL� GD� 5H\QRXWULD� VDFKDOLQHQVLV� �2UWXJQR� HW� DO��� �������
6DFFKDURP\FHV� FHUHYLVLDH� �3XMRV� HW� DO��� ����D�� 3XMRV� HW� DO��� ����E��� HVWUDWWL� GL� HXJHQROR�
JHUDQLROR�WLPROR� �4XHU]ROD� HW� DO��� ������� ILQR� D� YHUL� H� SURSUL� SURGRWWL� GL� FRSHUWXUD� FRPH� LO�
ELFDUERQDWR�GL�.��'L�0DUWLQR�HW�DO���������� �$�WDOH�ULJXDUGR�DQFKH�OH�LQGLFD]LRQL�FRPXQLWDULH�
SURPXRYRQR� VROX]LRQL� D�PLQRU� LPSDWWR� DPELHQWDOH�� VLD� SHU� LO� SURILOR� WRVVLFRORJLFR� FKH� HFR�
WRVVLFRORJLFR�GHL� IRUPXODWL� LPSLHJDWL� �6FKLOGHU� HW� DO��� ������� ,QILQH�� SHU� DJHYRODUH� L� SURFHVVL�
DXWRUL]]DWLYL� H� O¶LPPLVVLRQH� LQ� FRPPHUFLR� GL� TXHVWR� WLSR� GL� IRUPXODWL�� UHFHQWHPHQWH�
O¶2(33�(332� KD� ULODVFLDWR� XQ� GRFXPHQWR� JXLGD� SHU� L� SURGRWWL� FRQVLGHUDWL� D� EDVVR� LPSDWWR�
�(332���������
�

0$7(5,$/,�(�0(72',�
'XH�SURYH�GL�SLHQR�FDPSR� VRQR�VWDWH� VYROWH� QHO�ELHQQLR����������� LQ�XQ¶D]LHQGD�YLWLFROD�

VLWD� LQ� SLDQXUD� D� )DHQ]D� �5$��� VX� YLWLJQR� 7UHEELDQR� 5RPDJQROR�� LPSLDQWDWR� QHO� ����� H�
DOOHYDWR�D�FRUGRQH�OLEHUR��VHVWR�GL�LPSLDQWR���P�[�����P��FRQ�LUULJD]LRQH�D�JRFFLD��ODYRUD]LRQH�
GHO� VXROR� LQWHUILODUH� H� WUD� OH� SLDQWH�� 7DOH� YLJQHWR� q� VWDWR� VFHOWR� LQ� TXDQWR� SUHVHQWDYD� OH�
FRQGL]LRQL� SUHGLVSRQHQWL� SHU� EXRQL� DWWDFFKL� GL� ERWULWH�� LQ� SDUWLFRODUH� JUD]LH� DO� EXRQ� ULJRJOLR�
YHJHWDWLYR�GHOOH�SLDQWH��GRYXWR�DOOD� VSHFLILFD�JHVWLRQH�DJURQRPLFD��LQ�SDUWLFRODUH�LUULJD]LRQH��
ODYRUD]LRQH�GHO�VXROR�H�FRQFLPD]LRQL�D]LHQGDOL���SUHVXSSRVWR�LQGLVSHQVDELOH�SHU�UHDOL]]DUH�XQD�
SURYD� GL� HIILFDFLD�� /H� GXH� SURYH�� UHDOL]]DWH� VXOOR� VWHVVR� LPSLDQWR�� KDQQR� SHUz� SUHVR� LQ�
FRQVLGHUD]LRQH�DSSH]]DPHQWL�GLIIHUHQWL��
,O�GLVHJQR�VSHULPHQWDOH�DGRWWDWR�q�LO�FODVVLFR�D�EORFFKL�FRPSOHWL�UDQGRPL]]DWL��5&%��FRQ���

ULSHWL]LRQL�SHU�WHVL�H�SDUFHOOH�GL���SLDQWH�������P��SHU�UHSOLFD�����P��SHU�WHVL���/H�WHVL�LQ�SURYD�
VRQR� ULSRUWDWH� LQ� WDEHOOD� ��� FRVu� FRPH� OH� HSRFKH� GL� LQWHUYHQWR�� /H� DSSOLFD]LRQL� VSHULPHQWDOL�
VRQR� VWDWH� UHDOL]]DWH� FRQ� QHEXOL]]DWRUH� VSDOOHJJLDWR� 6WLKO� PRGHOOR� 65���� �XJHOOR� �� PP���
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GLVWULEXHQGR�XQ� YROXPH�G¶DFTXD� VLPXODWR�GL� �����/�KD� H� DYHQGR�FXUD�GL� UDJJLXQJHUH� H�QRQ�
VXSHUDUH�LO�OLPLWH�GHO�JRFFLRODPHQWR���
�

7DEHOOD����7HVL�LQ�SURYD�QHO������H������
$QQR� 7HVL���

)RUPXODWR�
FRPPHUFLDOH�

�I�F���

3ULQFLSLR�DWWLYR��FRQFHQWUD]LRQH�� 'RVH�I�F���
�J�R�P/�KD��

(SRFD�
LQWHUYHQWR�������� �����

;� ;� 7HVWLPRQH��
1RQ�7UDWWDWR� �� �� ��

;� ;� 6ZLWFK� &\SURGLQLO�����������
IOXGLR[RQLO������� ���� %��&�

;� ;� 6HUHQDGH�
$VR�

%DFLOOXV�VXEWLOLV�FHSSR�467�����
�������J�/����î������&)8�NJ�� ����� �$��%��&��'�

;� � $P\OR�;�
%DFLOOXV�DP\OROLTXHIDFLHQV�
VXEVS��SODQWDUXP�FHSSR�'�����
�������[�����&)8�J���

����� $��%��&��'�

;� � .DUPD� %LFDUERQDWR�GL�SRWDVVLR�������� ����� $��%��&��'�

;� � 5RPHR�

&HUHYLVDQH��IUD]LRQH�LQHUWH�GL�XQ�
FHSSR�QRQ�PRGLILFDWR�
JHQHWLFDPHQWH�GHO�OLHYLWR�
6DFFKDURP\FHV�FHUHYLVLDH��
��������

���� $��%��&��'�

;� ;� �/RJ\�
(XJHQROR��������J�/����
JHUDQLROR��������J�/����WLPROR�
�������J�/��

����� $��%��&��'�

;� � 6DNDOLD� (VWUDWWR�ULFDYDWR�GD�5H\QRXWULD�
VDFKDOLQHQVLV������� ����� $��%��&��'�

� ;� 3RO\YHUVXP� 3\WKLXP�ROLJDQGUXP�FHSSR�P��
��������� ���� $��%��&��'�

� ;� 5HPHGLHU�
7ULFKRGHUPD�JDPVLL�LFF�
�������������7ULFKRGHUPD�
KDU]LDQXP�LFF�������������

����� $��%��&��'�

���(SRFKH�LQWHUYHQWR��$� �ILQH�ILRULWXUD�DOOHJDJLRQH��%%&+���������%� �SUH�FKLXVXUD�JUDSSROR��%%&+�
�����&� �LQYDLDWXUD��%%&+��������H�'� �SUH�UDFFROWD��%%&+���������
�
,Q�FLDVFXQD�SURYD�VRQR�VWDWL�UHDOL]]DWL�GXH�ULOLHYL�RVVHUYDQGR����JUDSSROL�QHOOD�SDUWH�FHQWUDOH�

GL� FLDVFXQD� SDUFHOOD� H� YDOXWDQGR� LQFLGHQ]D� H� VHYHULWj� GHOOD� PDODWWLD�� /¶LQFLGHQ]D� q� VWDWD�
HVSUHVVD�FRPH�SHUFHQWXDOH�GL�JUDSSROL�VLQWRPDWLFL�ULVSHWWR�DO�WRWDOH�GHJOL�RVVHUYDWL��PHQWUH�OD�
VHYHULWj�SHUFHQWXDOH�q�VWDWD�VWLPDWD�YLVLYDPHQWH�DWWULEXHQGR�D�FLDVFXQ�JUDSSROR�XQD�FODVVH�GL�
DWWDFFR� LQ� EDVH� DOOD� VXSHUILFLH� GDQQHJJLDWD�� OH� FODVVL� GL� GDQQR� DGRWWDWH� VRQR�� ��  � DVVHQ]D� GL�
VLQWRPL�� ��  � ���·��� GL� VXSHUILFLH� VLQWRPDWLFD�� ��  � �·���� GL� VXSHUILFLH� VLQWRPDWLFD�� ��  �
��·���� GL� VXSHUILFLH� VLQWRPDWLFD�� ��  � ��·���� GL� VXSHUILFLH� VLQWRPDWLFD�� ��  � ��·����� GL�
VXSHUILFLH� VLQWRPDWLFD�� ,QILQH�� QHO� ����� GDOOH� SDUFHOOH� GHO� WHVWLPRQH� QRQ� WUDWWDWR� q� VWDWR�
UDFFROWR� XQ� FDPSLRQH� GL� XYD� VDQD� SHU� DQDOL]]DUH� LO� JUDGR� ]XFFKHULQR�� S+� H� DFLGLWj� WRWDOH� H�



�

�

TXLQGL�GHWHUPLQDUH�LO�JUDGR�GL�PDWXUD]LRQH�GHOOH�XYH��FRVu�GD�SRWHU�FRUUHODUH�OR�VYLOXSSR�GHOOD�
PDODWWLD�FRQ�OD�VXVFHWWLELOLWj�GHO�JUDSSROR���
3HU� TXDQWR� ULJXDUGD� O¶DQDOLVL� VWDWLVWLFD�� L� GDWL� VRQR� VWDWL� HODERUDWL� PHGLDQWH� $QDOLVL� GHOOD�

9DULDQ]D� �$QRYD�� H� VXFFHVVLYR� WHVW� GL� 6WXGHQW�1HZPDQ�.HXOV� �S������� SHU� OD� VHSDUD]LRQH�
GHOOH�PHGLH��WUDVIRUPDQGR�WXWWH�OH�SHUFHQWXDOL�FRQ�DUFRVHQR�GHOOD�UDGLFH�TXDGUDWD�SHUFHQWXDOH��
6L�q�LQROWUH�FDOFRODWR�LO�JUDGR�G¶D]LRQH�SHUFHQWXDOH��$EERWW��ULVSHWWR�DO�WHVWLPRQH�QRQ�WUDWWDWR��
/¶DQGDPHQWR�PHWHR�q�VWDWR�UHJLVWUDWR�GXUDQWH�LO�SHULRGR�GL�SURYD�HG�q�ULSRUWDWR�LQ�ILJXUD���H�

ILJXUD����ULVSHWWLYDPHQWH�SHU�OD�VWDJLRQH������H�������
�
)LJXUD����$QGDPHQWR�PHWHRURORJLFR� UHJLVWUDWR�QHO� ����� �VWD]LRQH�GL�5HGD�GL�)DHQ]D��5$�� D�
FLUFD���NP�GL�GLVWDQ]D�GDO�VLWR�GL�SURYD���OH�IUHFFH�LQGLFDQR�L�WUDWWDPHQWL�VSHULPHQWDOL�

�
�
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)LJXUD� ���$QGDPHQWR�PHWHRURORJLFR� UHJLVWUDWR�QHO� ����� �VWD]LRQH�GL�5HGD�GL�)DHQ]D��5$�� D�
FLUFD���NP�GL�GLVWDQ]D�GDO�VLWR�GL�SURYD���OH�IUHFFH�LQGLFDQR�L�WUDWWDPHQWL�VSHULPHQWDOL�

�
�

5,68/7$7,�
,� ULVXOWDWL� GHOOD� SURYD� FRQGRWWD� QHO� ����� VRQR� ULSRUWDWL� LQ� WDEHOOD� ���PHQWUH� L� ULVXOWDWL� GHOOD�

SURYD������VRQR�ULSRUWDWL�LQ�WDEHOOD�����
1HO� ����� OH� LPSRUWDQWL� SUHFLSLWD]LRQL� UHJLVWUDWH� D� PHWj� VHWWHPEUH� QHO� VLWR� GL� SURYD� �YHGL�

ILJXUD� ��� KDQQR� IDYRULWR� OR� VFRSSLR� HSLGHPLFR� GHOOD� PDODWWLD�� LQIDWWL�� SULPD� GL� WDOL� HYHQWL�
SLRYRVL��OD�SUHVHQ]D�LQ�FDPSR�GL�ERWULWH�HUD�VSRUDGLFD�H�SRFR�ULOHYDQWH��$O�SULPR�ULOLHYR���������
QHO� WHVWLPRQH�QRQ� WUDWWDWR� OD� SUHVVLRQH� LQIHWWLYD�GL�%�� FLQHUHD� HUD� JLj� DOWD�� DQFKH� VH� FRQ�XQD�
EDVVD�VHYHULWj��QHOO¶DUFR�GL�XQD�VHWWLPDQD��VHFRQGR�ULOLHYR�GHO�������O¶LQFLGHQ]D�GHOOD�PDODWWLD�
q�SL��FKH�UDGGRSSLDWD��FRQ�OD�TXDVL�WRWDOLWj�GHL�JUDSSROL�VLQWRPDWLFL�QHO�WHVWLPRQH�QRQ�WUDWWDWR��
H�OD�VHYHULWj�q�GHFXSOLFDWD�ULVSHWWR�DO�ULOLHYR�SUHFHGHQWH��,Q�TXHVWH�FRQGL]LRQL�H�FRQVLGHUDQGR�
FKH�O¶XOWLPR�LQWHUYHQWR�IXQJLFLGD�FRQ�L�SURGRWWL�HFRFRPSDWLELOL�HUD�VWDWR�HVHJXLWR�D�LQL]LR�PHVH�
������PHQWUH�SHU�OR�VWDQGDUG�FKLPLFR�O¶XOWLPD�DSSOLFD]LRQH�ULVDOLYD�DO�PHVH�SUHFHGHQWH��O¶������
WXWWL� L� IRUPXODWL� LPSLHJDWL� KDQQR� PRVWUDWR� QRWHYROL� GLIILFROWj� D� FRQWHQHUH� LO� SDWRJHQR��
/¶HODERUD]LRQH� VWDWLVWLFD� QRQ� PHWWH� LQ� OXFH� GLIIHUHQ]H� VLJQLILFDWLYH� WUD� OH� WHVL�� VHEEHQH� VL�
SRVVDQR�OHJJHUH�GHJOL�DQGDPHQWL� LQ�WHUPLQL�QXPHULFL��QHO�SULPR�ULOLHYR�.DUPD�H��/RJ\��FRVu�
FRPH�6ZLWFK��VL�VFRVWDQR�QXPHULFDPHQWH�GDO�WHVWLPRQH�QRQ�WUDWWDWR��FRQ�XQ¶LQFLGHQ]D�GL�FLUFD�
OD�PHWj� ULVSHWWR� DO� FRQWUROOR���PHQWUH� QHO� VHFRQGR� ULOLHYR�QHVVXQ�SURGRWWR� �VWDQGDUG� FKLPLFR�
LQFOXVR�� q� VWDWR� LQ� JUDGR� GL� FRQWHQHUH� O¶LQFLGHQ]D�� PHQWUH� �/RJ\� H� 6ZLWFK� SHUPHWWRQR� GL�
ULGXUUH� OD� VHYHULWj� GHOO¶DWWDFFR� �LQ� WHUPLQL� HVFOXVLYDPHQWH� QXPHULFL�� FRQ� XQ� JUDGR� G¶D]LRQH�
FRPXQTXH�PRGHVWR��,�SDUDPHWUL�TXDOLWDWLYL�GHOOH�XYH�DQDOL]]DWH�QHO������FRQIHUPDQR�O¶HOHYDWD�
VHQVLELOLWj�GHL�JUDSSROL�LQ�WDOH�SHULRGR��LQIDWWL�JLj�DO������L�JUDSSROL�VL�WURYDYDQR�QHOOD�IDVH�GL�
PDWXUD]LRQH� FRPPHUFLDOH� �PHGLDPHQWH� �����%UL[�� S+�  � ����� ���� J�/� GL� DFLGLWj� WRWDOH��� /D�
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VFHOWD�D]LHQGDOH�GL�ULWDUGDUH�OD�YHQGHPPLD�DO�������PHGLDPHQWH������%UL[��S+� ����������J�/�GL�
DFLGLWj� WRWDOH�� KD�SHUPHVVR� DO� SDWRJHQR�GL� HVSORGHUH� LQ� LQWHQVLWj� H� JUDYLWj�� JUD]LH� DQFKH� DOOH�
SLRJJH� UHJLVWUDWH� QHL� JLRUQL� SUHFHGHQWL� L� ULOLHYL� ���� PP� LO� ������� FKH� KDQQR� SRUWDWR� DO�
ULJRQILDPHQWR� H� FRQVHJXHQWH� VSDFFR� GHJOL� DFLQL�� QHL� TXDOL� OD� ERWULWH� KD� WURYDWR� OH� PLJOLRUL�
FRQGL]LRQL� GL� FUHVFLWD�� ,Q� WDOH� VLWXD]LRQH� OD� GLIHVD� IXQJLFLGD� q� TXDVL� VHPSUH� LQVXIILFLHQWH� H�
ELVRJQHUHEEH�VFHJOLHUH�WHFQLFDPHQWH�GL�DQWLFLSDUH�OD�UDFFROWD���
�
7DEHOOD����5LVXOWDWL�GHOOD�SURYD�UHDOL]]DWD�QHO������

7HVL� 'DWD�GHOOH�
DSSOLFD]LRQL�

5LOLHYR�GHO������ 5LOLHYR�GHO������
,QFLGHQ]D�

����
6HYHULWj�
����

,QFLGHQ]D�
����

6HYHULWj�
����

7HVWLPRQH��Q��W�� �� ����� ����� �����D���� ������D�

6ZLWFK� ���������� �����
����������

�����
�������

�����D�
�������

������D�
�������

6HUHQDGH�$VR� ������������
���������

�����
�������

�����
�������

�����D�
������

������D�
����

$P\OR�;� ������������
���������

�����
�������

�����
�������

�����D�
������

������D�
�������

.DUPD� ������������
���������

�����
�������

�����
�������

�����D�
������

������D�
�������

5RPHR� ������������
���������

�����
�������

�����
�������

�����D�
������

������D�
�������

�/RJ\� ������������
���������

�����
�������

�����
�������

�����D�
�������

������D�
�������

6DNDOLD� ������������
���������

�����
�������

�����
�������

�����D�
������

������D�
�������

�����$�OHWWHUH�GLIIHUHQWL�FRUULVSRQGH�XQD�GLIIHUHQ]D�VWDWLVWLFDPHQWH�VLJQLILFDWLYD��S��������7HVW�61.���
����*UDGR�G¶D]LRQH�SHUFHQWXDOH�FDOFRODWR�VHFRQGR�$EERWW�
�
$QFKH�QHO������OH�SLRJJH�GL�VHWWHPEUH��YHGL�ILJXUD����KDQQR�SRUWDWR�DG�XQ�JUDYH�DWWDFFR�GL�

%�� FLQHUHD�� ,O� ULOLHYR� GHO� ����� PRVWUD� XQ� WHVWLPRQH� QRQ� WUDWWDWR� FRQ� FLUFD� ���� GHL� JUDSSROL�
FROSLWL�H�XQD�JUDYLWj�GHOOD�PDODWWLD�FRQWHQXWD��D�VROL���JJ�GL�GLVWDQ]D�������� OD�ERWULWH�q�SHUz�
YLVLELOH�LQ�TXDVL�OD�WRWDOLWj�GHL�JUDSSROL�GHO� WHVWLPRQH��FRQ�XQD� VHYHULWj� LPSRUWDQWH��$O�SULPR�
ULOLHYR� WXWWL� L� SURGRWWL� VL� GLIIHUHQ]LDQR� VWDWLVWLFDPHQWH� GDO� WHVWLPRQH� QRQ� WUDWWDWR�� FRQ�
XQ¶HIILFDFLD�RVFLOODQWH� WUD� LO����H� LO�����LQ� WHUPLQL�GL� LQFLGHQ]D��DO� ULOLHYR�VXFFHVVLYR�VROR� LO�
ULIHULPHQWR� FKLPLFR� �6ZLWFK�� q� VWDWLVWLFDPHQWH� GLIIHUHQWH� GDO� WHVWLPRQH�� PHQWUH� L� SURGRWWL�
HFRFRPSDWLELOL� VL� FROORFDQR� LQ� SRVL]LRQH� LQWHUPHGLD�� 5LVSHWWR� DOOD� VWDJLRQH� SUHFHGHQWH�� LQ�
TXHVWR� FDVR� O¶LQWHJULWj� GHJOL� DFLQL� KD� UDOOHQWDWR� OR� VYLOXSSR� GHL� VLQWRPL� DQFKH� DO� VHFRQGR�
ULOLHYR��GRYH�FRPXQTXH�O¶LQFLGHQ]D�UHJLVWUDWD�q�PROWR�LPSRUWDQWH�SHU�WXWWH�OH�WHVL�LQ�SURYD��9D�
FRPXQTXH�HYLGHQ]LDWR�LO�JHQHUDOH�UDSLGR�GHFRUVR�GHOOD�PDODWWLD��FKH�QHOO¶DUFR�GL�SRFKL�JLRUQL�q�
LQ�JUDGR�GL�SRUWDUH�D�JUDYL�GDQQL�HFRQRPLFL��DO�YHULILFDUVL�GL�TXHVWH�FRQGL]LRQL�IDYRUHYROL�DOOR�
VYLOXSSR�GHO�SDWRJHQR�q�RSSRUWXQR�DQWLFLSDUH�OD�YHQGHPPLD�SHU�OLPLWDUH�OH�SHUGLWH��
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7DEHOOD����5LVXOWDWL�GHOOD�SURYD�UHDOL]]DWD�QHO������

7HVL� 'DWD�GHOOH�
DSSOLFD]LRQL�

5LOLHYR�GHO������ 5LOLHYR�GHO������
,QFLGHQ]D�

����
6HYHULWj�
����

,QFLGHQ]D�
����

6HYHULWj�
����

7HVWLPRQH�Q��W�� �� �����D���� �����D� �����D� ������D�

6ZLWFK� ���������� ����E�
�������

�����E�
�������

�����E�
�������

�����E�
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6HUHQDGH�
$VR�
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�����E�
����������

�����E�
�������

�����D�
������

������DE�
�������

�/RJ\� ������������
����������

�����E�
�������

�����E�
�������

�����D�
������

������DE�
�������

3RO\YHUVXP� ������������
����������

����E�
�������

�����E�
�������

�����D�
������

������DE�
�������

5HPHGLHU� ������������
����������

�����E�
�������

�����E�
�������

�����D�
������

������DE�
�������

����$�OHWWHUH�GLIIHUHQWL�FRUULVSRQGH�XQD�GLIIHUHQ]D�VWDWLVWLFDPHQWH�VLJQLILFDWLYD��S��������7HVW�61.���
����*UDGR�G¶D]LRQH�SHUFHQWXDOH�FDOFRODWR�VHFRQGR�$EERWW��

�
&21&/86,21,�

,Q� FRQFOXVLRQH�� GDO� SUHVHQWH� VWXGLR� HPHUJH� FKH�� LQ� SUHVHQ]D� GL� JUDYL� DWWDFFKL� GL� ERWULWH��
FDXVDWL� GD� SLRJJH� LQ� SURVVLPLWj� GHOOD� UDFFROWD� H� DJJUDYDWL� GD� OHVLRQL� VXJOL� DFLQL�� QHVVXQ�
SURGRWWR� �LQFOXVR� LO� UHIHUHQWH� FKLPLFR�� q� LQ� JUDGR� GL� FRQWHQHUH� L� GDQQL� GD� PXIID� JULJLD� VX�
JUDSSROR�H�O¶XQLFD�D]LRQH�WHFQLFD�SHUFRUULELOH�q�DQWLFLSDUH�OD�YHQGHPPLD��,QYHFH��LQ�SUHVHQ]D�
GL� QRUPDOL� FRQGL]LRQL� SUHGLVSRQHQWL� OH� LQIH]LRQL� ERWULWLFKH�� DQFKH� L� SURGRWWL� HFRFRPSDWLELOL�
SRWUHEEHUR� IRUQLUH� ULVXOWDWL� LQWHUHVVDQWL� �FRPH�PRVWUDWR�GDO� SULPR� ULOLHYR�GHO� ������� VHEEHQH�
QRQ� SDUDJRQDELOL� DL� IXQJLFLGL� GL� VLQWHVL��8QD�PLJOLRUH� VWUDWHJLD� q� LSRWL]]DELOH� LQWHJUDQGR� JOL�
LQWHUYHQWL�FKLPLFL�FRQ�L�SURGRWWL�ELRORJLFL��R�QHO�FDVR�GL�XQD�GLIHVD�VROR�FRQ�SURGRWWL�ELRORJLFL��
SUHVWDQGR� DWWHQ]LRQH� DO� ORUR� SRVL]LRQDPHQWR� LQ� IXQ]LRQH� GHOOH� SLRJJH� SRWHQ]LDOPHQWH�
LQIHWWDQWL�� GDWD� OD� ORUR� QRQ� HOHYDWD� SHUVLVWHQ]D�� LQ� SDUWLFRODUH� LQ� SURVVLPLWj� GHOOD� UDFFROWD��
1HOO¶RWWLFD�GL�XQD�GLIHVD�ELRORJLFD�QRQ�VDUHEEH�GD�HVFOXGHUH�LO�SRVL]LRQDPHQWR�GL�WDOL�SURGRWWL�
ILQ�GDOOD�IDVH�ILRUDOH�SHU�ULGXUUH�LO�SRWHQ]LDOH�GL�LQRFXOR�GHO�SDWRJHQR��FKH�VL�VYLOXSSHUHEEH�VXL�
UHVLGXL�ILRUDOL��,Q�ULIHULPHQWR�D�TXHVWR�DVSHWWR�VRQR�QHFHVVDUL�XOWHULRUL�VWXGL�SHU�RWWLPL]]DUH�DO�
PHJOLR�O¶LPSLHJR�GL�TXHVWL�SURGRWWL��
�
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��

�
�
�
�
�
�
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/$925,�&,7$7,��
'L�0DUWLQR��$���$PDGHL�0���0HGLFR�(���$UEL]]DQL�$���������%LFDUERQDWR�GL�SRWDVVLR��.DUPD�H�

$UPLFDUE��� QXRYR� IXQJLFLGD� SHU� LO� FRQWUROOR� GL� RLGLR� H� ERWULWH�� $WWL� *LRUQDWH�
)LWRSDWRORJLFKH������������������

(OPHU� 3�$�*���0LFKDLOLGHV�7�-��� ������(SLGHPLRORJ\� RI�%RWU\WLV� FLQHUHD� LQ�2UFKDUG� DQG�
9LQH� &URSV�� ,Q�� (ODG� <��� :LOOLDPVRQ� %��� 7XG]\QVNL� 3��� 'HOHQ� 1�� �HGV�� %RWU\WLV��
%LRORJ\��3DWKRORJ\�DQG�&RQWURO��6SULQJHU��'RUGUHFKW��

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

/DGXUQHU� (��� %HQX]]L� 0��� )LRUHQWLQL� )��� /XFFKL� $�� ������ $0</2�;��� QXRYR�
IXQJLFLGD�EDWWHULFLGD�D�EDVH�GL�%DFLOOXV�DP\OROLTXHIDFLHQV�FHSSR�'����DG�DPSLR�VSHWWUR�GL�
D]LRQH��$WWL�*LRUQDWH�)LWRSDWRORJLFKH��������������������

/HURX[�3���������&KHPLFDO�&RQWURO�RI�%RWU\WLV�DQG�LWV�5HVLVWDQFH�WR�&KHPLFDO�)XQJLFLGHV��
,Q��(ODG�<���:LOOLDPVRQ�%���7XG]\QVNL�3���'HOHQ�1���HGV��%RWU\WLV��%LRORJ\��3DWKRORJ\�
DQG�&RQWURO��6SULQJHU��'RUGUHFKW��

2UWXJQR�&���*DOHD]]L�0���5XEEROL�9���9DOHQWH�0���*XDOFR�$��������6DNDOLD�� QXRYR�HVWUDWWR�
ERWDQLFR�SHU� LO� FRQWUROOR�ELRORJLFR�GL� RLGLR� H� DOWUL� SDWRJHQL� VX� FROWXUH� DUERUHH� H� RUWLFROH��
$WWL�*LRUQDWH�)LWRSDWRORJLFKH������������������

3ULHVW� )�� *��� *RRGIHOORZ� 0��� 6KXWH� /�� $��� %HUNHOH\� 5�� &�� :��� ������ %DFLOOXV�
DP\OROLTXHIDFLHQV� VS��1RY�� QRP��5HY�� ,QWHUQDWLRQDO� -RXUQDO� RI� 6\VWHPDWLF�%DFWHULRORJ\��
�����������

3XMRV�3���0DUWLQ�$���)DUDEXOOLQL�)���3L]]L�0������D��5RPHR��ELRIXQJLFLGD�D�EDVH�GL�FHUHYLVDQH�
SHU� LO� FRQWUROOR�GHOOH�SULQFLSDOL�PDODWWLH�GHOOD�YLWH�H�GL�DOWUH�FROWXUH��DVSHWWL� JHQHUDOL��$WWL�
*LRUQDWH�)LWRSDWRORJLFKH������������������

3XMRV� 3��� 0DUWLQ� $��� )DUDEXOOLQL� )��� 3L]]L� 0�� ����E�� 5LVXOWDWL� GHOO¶DWWLYLWj� VSHULPHQWDOH�
FRQGRWWD�LQ�,WDOLD�VX�YLWH�FRQ�LO�ELRIXQJLFLGD�520(2��D�EDVH�GL�FHUHYLVDQH��$WWL�*LRUQDWH�
)LWRSDWRORJLFKH��������������������

4XHU]ROD� 3��� %HOORWWR�'��� $EELDWL� &��� &DSULRWWL�0��� 6HUUDWRUH�9���1RDFFR�$��� 5RPDQLQL�0���
*XDVWDPDFFKLD� )��� &DSHOOD� $��� 5XL]� 0�� ������ �/2*<�� QXRYR� IXQJLFLGD� D� EDVH� GL� GL�
WHUSHQL� SHU� OD� SURWH]LRQH� GHOOD� YLWH� GD� %RWU\WLV� FLQHUHD�� $WWL� *LRUQDWH� )LWRSDWRORJLFKH��
�������������������

6FKLOGHU� $��� *LOOHW� -��� 6\VDN� 5��� :LVH� -��� ������ (YDOXDWLRQ� RI� HQYLURQPHQWDOO\� IULHQGO\�
SURGXFWV� IRU� FRQWURO� RI� IXQJDO� GLVHDVHV� RI� JUDSHV�� 3URFHHGLQJV� RI� ��WK� LQWHUQDWLRQDO�
FRQIHUHQFH�RQ�FXOWLYDWLRQ�WHFKQLTXH�DQG�SK\WRSDWKRORJLF�SUREOHPV�LQ�RUJDQLF�IUXLW�JURZLQJ�
DQG�YLWLFXOWXUH��)RNR��������

9HUFHVL� $��� 6DQFDVVDQL� *�� 3��� ������ 1HOOD� ORWWD� DOOD� ERWULWH� GHOOD� YLWH� q� IRQGDPHQWDOH� OD�
SUHYHQ]LRQH��6XSSOHPHQWR�D�/¶,QIRUPDWRUH�$JUDULR�Q�����������SS������
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