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�*RZDQ�,WDOLD�VUO�±�9LD�0RUJDJQL������)DHQ]D��5$��
�%LRSUHSDUiW\��VSRO��V�U�R���ÒKHUFH����&]HFK�5HSXEOLF��

VDOHJL#JRZDQLWDOLD�LW�
�

5,$668172��
3RO\YHUVXP®�q�XQ�IRUPXODWR�IXQJLFLGD�FKH�FRQWLHQH�3\WKLXP�ROLJDQGUXP��FHSSR�0����RRPLFHWH�
DSSDUWHQHQWH�DOOD�IDPLJOLD�GHOOH�3\WKLDFHDH��3��ROLJDQGUXP��KD�XQ¶DWWLYLWj�GLUHWWD�QHO�FRQWUROOR�
GL� DJHQWL� SDWRJHQL� �PLFRSDUDVVLWLVPR�� H�R� HIIHWWL� LQGLUHWWL�� GL� LQGX]LRQH� GHOOD� UHVLVWHQ]D� H�
SURPR]LRQH� GHOOD� FUHVFLWD�� ,O� PLFURUJDQLVPR� q� PROWR� DJJUHVVLYR� H� SXz� DWWDFFDUH� XQD� YDVWD�
JDPPD� GL� RVSLWL� WUD� FXL� ROWUH� YHQWL� JHQHUL� GL� IXQJKL� SDWRJHQL� GL� LQWHUHVVH� DJUDULR�� 'LYHUVL�
HVSHULPHQWL�KDQQR� ULSRUWDWR�FKH� LO� WUDWWDPHQWR�GL�SLDQWH�FRQ� LIH�GL�3��ROLJDQGUXP�R�FRQ�VXRL�
HOLFLWRUL��TXDOL�ROLJDQGULQH�H�OH�SURWHLQH�GHOOD�SDUHWH�FHOOXODUH��&:3���LQGXFRQR�O¶DWWLYD]LRQH�GL�
VLVWHPL�GL� UHVLVWHQ]D�GD�SDUWH�GHOOH�SLDQWH��3RO\YHUVXP�q�UHJLVWUDWR� LQ�,WDOLD�VX�YLWH�� IUDJROD�H�
FROWXUH�RUWLFROH��LQ�SLHQR�FDPSR�H�LQ�FROWXUD�SURWHWWD��SHU�LO�FRQWUROOR�GL�%RWU\WLV�VSS��H�6FOHURWLQLD�
VSS��HG�q�LPSLHJDELOH�DQFKH�LQ�DJULFROWXUD�ELRORJLFD���/¶LQGDJLQH�GL�FDPSR��FRQGRWWD�IUD�LO������
H�LO������LQ�)UDQFLD��,WDOLD�H�6SDJQD�DWWUDYHUVR�FLUFD�VHVVDQWD�SURYH��KD�GLPRVWUDWR�FKH��XWLOL]]DWR�
FRPH� IXQJLFLGD� SUHYHQWLYR� DOOH� GRVL� DXWRUL]]DWH�� 3RO\YHUVXP� SRVVLHGH� XQ¶HOHYDWD� DWWLYLWj�
ELRORJLFD�QHL�FRQIURQWL�GL�%��FLQHUHD�H�6��VFOHURWLRUXP�QHOOH�FROWXUH�GHOOD�YLWH�GD�YLQR�H�GD�WDYROD��
GHOOD�IUDJROD�H�GHOOD�ODWWXJD��,QROWUH��O
XVR�GL�3��ROLJDQGUXP�QRQ�LQIOXHQ]D�L�SURFHVVL�IHUPHQWDWLYL�
QRQFKp�JOL�DVSHWWL�FKLPLFR�ILVLFL�HG�RUJDQROHWWLFL�GHL�YLQL���
3DUROH�FKLDYH��PLFRSDUDVVLWLVPR��6FOHURWLQLD�VSS���%��FLQHUHD��UHVLVWHQ]D�LQGRWWD��3RO\YHUVXP 
�

6800$5<�
3<7+,80�2/,*$1'580��1(:�%,2)81*,&,'(�)25�*5(<�02/'�$1'�

6&/(527,1,$�&21752/�21�*5$3(��675$:%(55<�$1'�9(*(7$%/(�&5236�
3RO\YHUVXP��LV�D�QRYHO�ELRIXQJLFLGH�FRQWDLQLQJ�3\WKLXP�ROLJDQGUXP��VWUDLQ�0����DQ�RRP\FHWH�
EHORQJLQJ� WR� WKH�3\WKLDFHDH��3��ROLJDQGUXP�KDV�D�GLUHFW�DFWLYLW\� LQ� WKH�FRQWURO�RI�SDWKRJHQV�
�P\FRSDUDVLWLVP��DQG�RU�YDULRXV� LQGLUHFW�HIIHFWV� VXFK�DV� LQGXFHG�GHIHQVH�UHVSRQVHV� LQ�SODQWV�
DQG�SODQW�JURZWK�SURPRWLRQ��,W�LV�D�YHU\�DJJUHVVLYH�P\FRSDUDVLWH�DQG�LW�FDQ�DWWDFN�D�ZLGH�UDQJH�
RI�KRVWV�LQFOXGLQJ�PRUH�WKDQ����VSHFLHV�RI�SODQW�SDWKRJHQLF�IXQJL��6HYHUDO�H[SHULPHQWV��FDUULHG�
RXW�RYHU�WKH�ODVW�\HDUV��UHSRUWHG�WKDW�SODQWV�WUHDWHG�ZLWK�3��ROLJDQGUXP�K\SKDH�RU�LWV�HOLFLWRUV��
VXFK�DV�ROLJDQGULQ�DQG�FHOO�ZDOO�SURWHLQV��&:3���VKRZHG�D�ZLGH�UDQJH�RI�GHIHQVH�PHFKDQLVPV��
3RO\YHUVXP�LV�UHJLVWHUHG�LQ�,WDO\�RQ�ZLQH�DQG�WDEOH�JUDSH��VWUDZEHUULHV�DQG�YHJHWDEOH�FURSV��ERWK�
LQ�RSHQ�ILHOG�DQG�JUHHQ�KRXVH��IRU�WKH�FRQWURO�RI�%RWU\WLV�VSS��DQG�6FOHURWLQLD�VSS��LW�FDQ�EH�XVHG�
LQ�RUJDQLF�IDUPLQJ��7KH�ILHOG�WHVWV��FRQGXFWHG�EHWZHHQ������DQG������LQ�)UDQFH��,WDO\�DQG�6SDLQ�
ZLWK� DERXW� ��� WULDOV�� VKRZHG� WKDW� 3RO\YHUVXP�� XVHG� DV� D� SUHYHQWLYH� IXQJLFLGH� KDV� D� KLJK�
ELRORJLFDO�DFWLYLW\�DJDLQVW�%��FLQHUHD�DQG�6��VFOHURWLRUXP�LQ�ZLQH�DQG�WDEOH�JUDSH��VWUDZEHUU\�
DQG�OHWWXFH��)XUWKHUPRUH��WKH�XVH�RI�3��ROLJDQGUXP�GRHV�QRW�DIIHFW�IHUPHQWDWLRQ�DV�ZHOO�DV�WKH�
FKHPLFDO�SK\VLFDO�DQG�RUJDQROHSWLF�IHDWXUHV�RI�ZLQHV��
.H\ZRUGV��P\FRSDUDVLWH��6FOHURWLQLD�VSS���%RWU\WLV�FLQHUHD��LQGXFHG�GHIHQVH��3RO\YHUVXP�
�
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�
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/H� QXRYH� HVLJHQ]H� QHOOD� SURWH]LRQH� GHOOH� FROWXUH� DJULFROH� VSLQJRQR� YHUVR� XQD� SURJUHVVLYD�

LQWHJUD]LRQH�IUD�L�WUDWWDPHQWL�FKLPLFL�H�VROX]LRQL�D�HVVL�DOWHUQDWLYH��TXDOL�JOL�DJHQWL�GL�FRQWUROOR�
ELRORJLFR� �%&$��� OD� FXL� SUHVHQ]D� QHL� SURJUDPPL� GL� GLIHVD� GL� QXPHURVH� FROWXUH� q� DXPHQWDWD�
VLJQLILFDWLYDPHQWH�QHJOL�XOWLPL�DQQL��
)UD�TXHVWL�q�VWDWR�UHFHQWHPHQWH�UHJLVWUDWR�LO�QXRYR�DJURIDUPDFR�PLFURELRORJLFR�3RO\YHUVXP��

D�EDVH�GL�3\WKLXP�ROLJDQGUXP�'UHVFKOHU��OD�FXL�SULPD�GHVFUL]LRQH�IX�GDWD�DSSXQWR�GD�'UHVFKOHU�
QHO�������6L�WUDWWD�GL�XQ�RRPLFHWH�DSSDUWHQHQWH�DOOD�IDPLJOLD�3\WKLDFHDH��RUGLQH�3HURQRVSRUDOHV��
D�OXQJR�FRQVLGHUDWR�XQ�PLFURUJDQLVPR�QRQ�SDWRJHQR��$O�+DPGDQL�H�&RRNH��������.LOSDWULFN��
������0DUWLQ�H�+DQFRFN���������,O�FHSSR�LGHQWLILFDWR�FRPH�0���'9���LQ�86$���GHULYDWR�GD�XQ�
FHSSR� VHOYDWLFR� GL�3�� ROLJDQGUXP� LVRODWR� GDO� VXROR� H� QRQ� JHQHWLFDPHQWH�PRGLILFDWR�� q� VWDWR�
LQFOXVR�LO���PDJJLR������QHOO
DOOHJDWR�,�GHOOD�'LUHWWLYD��������&(�QHOOD�FDWHJRULD�GHL�IXQJLFLGL�
�'LUHWWLYD� ���������&(�GHOO¶�� GLFHPEUH� �������3RO\YHUVXP�� IRUPXODWR� LQ� SROYHUH� EDJQDELOH�
FRVWLWXLWD�GD�XQ�VXSSRUWR�VLOLFHR��KD�XQD�FRQFHQWUD]LRQH�WRWDOH�PLQLPD�GL�XQLWj�IRUPDQWL�FRORQLD�
SDUL� D� �� [���� 8)&�J�� *Lj� DXWRUL]]DWR� QHL� 3DHVL� GHOO
(XURSD� FHQWUDOH�� H� LQ� SDUWLFRODUH� LQ�
5HSXEEOLFD�&HFD��8QJKHULD��3RORQLD��6ORYDFFKLD�H�$XVWULD�DOOD�GDWD�GHOOD�SUHVHQWH�UHOD]LRQH��
3RO\YHUVXP� q� VWDWR� LPPHVVR� LQ� FRPPHUFLR� LQ� ,WDOLD� GD� *RZDQ� ,WDOLD� �'HFUHWR� Q������� GHO�
���������� GHO�0LQLVWHUR� GHOOD� 6DOXWH�� WDEHOOD� ���� *OL� VWXGL� WRVVLFRORJLFL� FRQGRWWL� QRQ� KDQQR�
ULOHYDWR� DOFXQ� SHULFROR� SHU� OD� VDOXWH� XPDQD�� ,QROWUH�� 3\WKLXP� ROLJDQGXP� FHSSR� 0�� q� XQ�
FRPSRQHQWH�QDWXUDOH�GHOO
DPELHQWH��QRQ�VRQR�VWDWH��DOWUHVu�� LGHQWLILFDWH�SURSULHWj�GDQQRVH�SHU�
O
DPELHQWH�GXUDQWH�OD�YDOXWD]LRQH�GHO�ULVFKLR��,QILQH��QRQ�VRQR�VWDWL�ULOHYDWL�HIIHWWL�GDQQRVL�VXOOH�
DSL�H�VX�DOWUL�DUWURSRGL�H�VXJOL�RUJDQLVPL�GHO�VXROR��5HJXODWLRQ��(8��1R����������FRQFHUQLQJ�
WKH�PDNLQJ� DYDLODEOH�RQ� WKH�PDUNHW� DQG�XVH�RI� ELRFLGDO� SURGXFWV� ��3\WKLXP�ROLJDQGUXP�0��
$VVHVVPHQW�5HSRUW���������
'DO�������DOPHQR����SXEEOLFD]LRQL�KDQQR�GLPRVWUDWR�FKH�3��ROLJDQGUXP�q�DWWLYR�QHL�FRQIURQWL�

GHL� IXQJKL� SDWRJHQL�� ,QWHUDJLVFH� GLUHWWDPHQWH� FRQ� L� SDWRJHQL� DWWUDYHUVR� PRGDOLWj� GLVWLQWH� R�
FRPELQDWH��FRPH�LO�PLFRSDUDVVLWLVPR��O
DQWLELRVL��OD�FRPSHWL]LRQH�SHU�L�QXWULHQWL�H�SHU�OR�VSD]LR��
H�R�LQGLUHWWDPHQWH�LQGXFHQGR�UHVLVWHQ]D�QHOOH�SLDQWH��,QROWUH��SURPXRYH�OD�FUHVFLWD�GHOOD�SLDQWD��
�

7DEHOOD����&ROWXUH�H�PRGDOLWj�G¶LPSLHJR�DWWXDOPHQWH�DXWRUL]]DWH�LQ�,WDOLD�

�

&ROWXUD� $YYHUVLWj� 'RVH��J�KD��

9LWH�GD�YLQR�H�GD�
WDYROD� 0XIID�JULJLD��%RWU\WLV�FLQHUHD�� ��������

)UDJROD� 0XIID�JULJLD��%RWU\WLV�FLQHUHD�� ��������
2UWDJJL�D�IRJOLD��HUEH�

IUHVFKH�H�ILRUL�
FRPPHVWLELOL�

0XIID�JULJLD��%RWU\WLV�FLQHUHD���PDUFLXPH�GHO�FROOHWWR�
�6FOHURWLQLD�VSS��� ��������

3RPRGRUR��SHSHURQH��
PHODQ]DQD�

0XIID�JULJLD��%RWU\WLV�FLQHUHD���PDUFLXPH�GHO�FROOHWWR�
�6FOHURWLQLD�VSS��� ��������

&HWULROR��]XFFKLQR� 0XIID�JULJLD��%RWU\WLV�FLQHUHD���PDUFLXPH�GHO�FROOHWWR�
�6FOHURWLQLD�VSS����RLGLR��6SKDHURWHFD�IXVFD�� ��������

$VSDUDJR��FDUGR� 0XIID�JULJLD��%RWU\WLV�FLQHUHD�� ��������

)DJLROLQR� 0XIID�JULJLD��%RWU\WLV�FLQHUHD���PDUFLXPH�GHO�FROOHWWR�
�6FOHURWLQLD�VSS��� ��������

2UQDPHQWDOL� 0XIID�JULJLD��%RWU\WLV�FLQHUHD�� ��������
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'DWL�GLVSRQLELOL�LQ�OHWWHUDWXUD��RWWHQXWL�GD�QXPHURVH�SURYH�LQ�YLWUR�H�LQ�YLYR��GLPRVWUDQR�FKH�

3��ROLJDQGUXP�q�XQ�PLFRSDUDVVLWD�PROWR�DJJUHVVLYR�H�SXz�DWWDFFDUH�XQD�YDVWD�JDPPD�GL�RVSLWL�
WUD�FXL�ROWUH����JHQHUL�GL�IXQJKL�SDWRJHQL�GL�LQWHUHVVH�DJUDULR��TXDOL�%RWU\WLV�VSS��6FOHURWLQLD�VSS���
6SKDHURWHFD� VSS��)XVDULXP� VSS��$OWHUQDULD� VSS���9HUWLFLOOLXP�VSS���5L]RFWRQLD� VSS���3\WKLXP�
VSS��� HFF� �WDEHOOD� ���� /¶DWWLYLWj� GL� SDUDVVLWLVPR� GL� 3�� ROLJDQGUXP� VL� HVSOLFD� DWWUDYHUVR� OD�
SURGX]LRQH�GL�HQ]LPL�LGUROLWLFL��FKLWLQDVL�H�FHOOXODVL��FKH�GHFRPSRQJRQR�OD�SDUHWH�FHOOXODUH�GHJOL�
RVSLWL� H� FRQVHQWRQR� O
DVVRUELPHQWR� GHL� QXWULHQWL� GDO� ORUR� FRQWHQXWR� LQWHUQR� DWWUDYHUVR� OD�
SHQHWUD]LRQH� GHOOH� LIH� 3�� ROLJDQGUXP� DOO
LQWHUQR� GHOOH� FHOOXOH� H� OD� FRPSOHWD� GLVWUX]LRQH� GHO�
FLWRSODVPD�GHOOH�FHOOXOH�RVSLWL��%HQKDPRX�HW�DO���������������3LFDUG�HW�DO�������D��5H\�HW�DO���
�������7DOH�PRGDOLWj�G¶D]LRQH�q�PHGLDWD�GD�LQWLPH�LQWHUD]LRQL�LIDOL�H�GD�DQWLELRVL�FRQ�DOWHUD]LRQH�
GHOOH� LIH� GHJOL� RVSLWL� SULPD�GHO� FRQWDWWR� FRQ� O
DQWDJRQLVWD� VWHVVR��3RVVLDPR� LSRWL]]DUH� FKH�3��
ROLJDQGUXP� PRGXOD� OD� SURGX]LRQH� GL� FRPSRVWL� DQWLIXQJLQL� LQ� EDVH� DO� SDWRJHQR� EHUVDJOLR��
XWLOL]]DQGR�GXH�VWUDWHJLH��LO�PLFRSDUDVVLWLVPR��DVVRFLDWR�DJOL�HQ]LPL�LGUROLWLFL��R�LO�SDUDVVLWLVPR�
WUDPLWH� O
DQWLELRVL�� /D� SULPD� VWUDWHJLD� VHPEUD� SL�� IUHTXHQWH��3�� ROLJDQGUXP�� TXLQGL�� VHPEUD�
DGDWWDUVL�DL�SDWRJHQL�IXQJLQL�H�WHQWD�GL�VRSUDIIDUOL�DWWUDYHUVR�LO�SDUDVVLWLVPR�GLUHWWR��O¶DQWLELRVL�R�
XQD�FRPELQD]LRQH�GHL�GXH�SURFHVVL��%HQKDPRX�HW�DO����������4XHVWR�ULIOHWWH�OD�PROWHSOLFLWj�GHOOH�
LQWHUD]LRQL�FKH�HVLVWRQR�LQ�QDWXUD��
�

7DEHOOD����6SHFLH�GL�IXQJKL�SDUDVVLWDWL�GD�3��ROLJDQGUXP�FRQ�UHODWLYR�ULIHULPHQWR�LQ�OHWWHUDWXUD�
$JDULFXV�ELVSRUXV� )OHFWFKHU�HW�DO���������
$SKDQRP\FHV�FRFKOLRLGHV�� 0F4XLONHQ�HW�DO���������
%RWWU\RWULFKXP�SLOXOLIHUXP� /DLQJ�H�'HDFRQ��������
%RWU\WLV�FLQHUHD� /DLQJ�H�'HDFRQ��������
)XVDULXP�FXOPRUXP� /DLQJ�H�'HDFRQ���������0XOOLJDQ�H�'HDFRQ��������
)XVDULXP�R[\VSRUXP�� /DLQJ�H�'HDFRQ��������
)XVDULXP�R[\VSRUXP�I�VS��
UDGLFLV�O\FRSHUVLFL�

%HQKDPRX�HW�DO���������

)XVDULXP�VRODQL�I�VS��SLVL� %UDGVKDZ�6PLWK�HW�DO���������
*DHXPDQQRP\FHV�JUDPLQLV�� 9HVHO\�H�.RXERYD��������
0\FRVSKDHUHOOD�SLQRGHV� %UDGVKDZ�6PLWK�HW�DO���������
2SKLRVWRPD�VSS�� &L]RYD�H�6YHFRYD��������
3KLDORSKRUD�VSS�� )ROH\�H�'HDFRQ���������/DLQJ�H�'HDFRQ��������
3KRPD�PHGLFDJLQLV�YDU��SLQRGHOOD� %UDGVKDZ�6PLWK�HW�DO���������
3K\WRSKWKRUD�PHJDVSHUPD� %HQKDPRX�HW�DO���������
3\WKLXP�DSKDQLGHUPDWXP� &KDQJ�HW�DO���������
3\WKLXP�JUDPLQLFROD� /DLQJ�H�'HDFRQ��������&KDQJ�HW�DO���������
3\WKLXP�LUUHJXOH� +H�HW�DO���������
3\WKLXP�QXQQ� /DLQJ�H�'HDFRQ��������
3\WKLXP�VSLQRVXP� +H�HW�DO���������
3\WKLXP�XOWLPXP� 0F4XLONHQ�HW�DO����������+H�HW�DO����������&KDQJ�HW�DO��

�������
3\WKLXP�YH[DQV� /DLQJ�H�'HDFRQ��������&KDQJ�HW�DO���������
5KL]RFWRQLD�VRODQL� /DLQJ�H�'HDFRQ���������+H�HW�DO���������
7ULFKRGHUPD�DXUHRYLULGH� /DLQJ�H�'HDFRQ���������
9HUWLFLOOLXP�DOER�DWUXP� %HQKDPRX�HW�DO���������
�
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,Q�DOFXQL�VWXGL�q�VWDWR�GLPRVWUDWR�FKH�LO�PLFRSDUDVVLWLVPR�RSHUDWR�GD�3��ROLJDQGUXP�q�DQFKH�

SDU]LDOPHQWH�DVVRFLDWR�DOOD�FRPSHWL]LRQH�SHU� L�QXWULHQWL�� LQ� ODERUDWRULR�XQD�GHOOH�GXH�DWWLYLWj�
VHPEUD�SUHYDOHUH�VXOO
DOWUD�D�VHFRQGD�GHOOH�FRQGL]LRQL�VSHULPHQWDOL�H�GHO�WLSR�GL�LVRODWL�XWLOL]]DWL�
�0DUWLQ�H�+DQFRFN���������7XWWDYLD��%HQKDPRX�HW�DO��� �������ULIHULVFRQR�FKH�VWXGL�IUDQFHVL�H�
JLDSSRQHVL�VX�3��ROLJDQGUXP�GHVFULYRQR�LO�PLFRSDUDVVLWLVPR�H�R�OD�UHVLVWHQ]D�LQGRWWD�FRPH�OH�
SULQFLSDOL� PRGDOLWj� GL� D]LRQH�� 3HUWDQWR�� OD� FRPSHWL]LRQH� SHU� OR� VSD]LR� H� L� QXWULHQWL� q�
SUREDELOPHQWH�XQ�PHFFDQLVPR�PLQRUH�XWLOL]]DWR�SHU�LO�FRQWUROOR�ELRORJLFR�GD�SDUWH�GHO�IXQJR�
DQWDJRQLVWD��
'LYHUVL�HVSHULPHQWL�KDQQR�ULSRUWDWR�FKH�LO� WUDWWDPHQWR�GL�SLDQWH�FRQ�LIH�GL�3��ROLJDQGUXP�R�

VXRL� HOLFLWRUL�� TXDOL� OH� ROLJDQGULQH� H� OH� SURWHLQH� GHOOD� SDUHWH� FHOOXODUH� �&:3��� LQGXFRQR�
O¶DWWLYD]LRQH�GL�VLVWHPL�GL�UHVLVWHQ]D�GD�SDUWH�GHOOH�SLDQWH��1HOOH�SLDQWH��OD�UHVLVWHQ]D�D�YDUL�IXQJKL�
SDWRJHQL� YHJHWDOL�� TXDOL� %�� FLQHUHD�� 3�� XOWLPXP� H� 5�� VRODQL�� VHPEUDQR� HVVHUH� LQGRWWH� GD� 3��
ROLJDQGUXP� �%HQKDPRX� HW� DO��� ������%UR]RYD� ������ /H� )ORFK� HW� DO��� ����D���4XHVWR� DPSLR�
VSHWWUR�G¶D]LRQH�QHL�FRQIURQWL�GL�QXPHURVH�VSHFLH�GL�IXQJKL�SDWRJHQL�GLPRVWUD�XQD�VWLPROD]LRQH�
QRQ� VSHFLILFD� GHOOH� GLIHVH� GHOOH� SLDQWH� LQGRWWD� LQGLUHWWDPHQWH� GD�3�� ROLJDQGUXP�� 3HU� TXDQWR�
ULJXDUGD�OD�UHVLVWHQ]D�VLVWHPLFD��VWXGL�FRQGRWWL�QHO�������/H�)ORFK�HW�DO�������D���KDQQR�PRVWUDWR�
XQD�PDJJLRUH�LQGX]LRQH�GHOOH�SURWHLQH�35��RYYHUR�35��E��35��D�H�XQD�QXRYD�LVRIRUPD�GL�35�
�E�� LQ� SLDQWH� GL� SRPRGRUR� FRORQL]]DWH� D� OLYHOOR� UDGLFDOH� GD� 3�� ROLJDQGUXP� H� SRL� LQIHWWDWH�
LQRFXODQGR�VXOOH�IRJOLH�LO�SDWRJHQR�%��FLQHUHD��Ê�LQWHUHVVDQWH�QRWDUH�FKH�OD�VLQWHVL�GHOOH�SURWHLQH�
35� q� VWDWD� DWWLYDWD� VROR� QHOOH� SLDQWH� WUDWWDWH� FRQ�3�� ROLJDQGUXP� TXDQGR� OH� IRJOLH� VRQR� VWDWH�
DWWDFFDWH�GDO�SDWRJHQR��4XHVWR�IHQRPHQR��FKLDPDWR��SULPLQJ���FRUULVSRQGH�DG�XQ�SDUWLFRODUH�
VWDWR�ILVLRORJLFR�LQ�FXL�OH�SLDQWH�LQQHVFDQR�L�ORUR�PHFFDQLVPL�GL�GLIHVD�SL��UDSLGDPHQWH�H�DG�XQ�
OLYHOOR� SL�� DOWR� TXDQGR� DWWDFFDWH� GD� XQ� GHWHUPLQDWR� DJHQWH� SDWRJHQR� �&RQUDWK�� ������� 3��
ROLJDQGUXP�SURGXFH�GXH�WLSL�GL�HOLFLWRUL��ROLJDQGULQD�H�&:3��FKH�VHPEUDQR�HVVHUH�VSHFLILFL�GL�
TXHVWR�RRPLFHWH� �0DVXQDND�HW�DO����������3LFDUG�HW�DO��� �����E��KDQQR�VFRSHUWR�XQD�SURWHLQD�
H[WUD�FHOOXODUH� FKLDPDWD� ROLJDQGULQD� HVWUDWWD� GDO� ILOWUDWR� GL� FROWXUD� GHOO¶RRPLFHWH�� 4XHVWD�
SURWHLQD�GD����N'D�q�VWDWD�FODVVLILFDWD�FRPH�XQD�SURWHLQD�VLPLOH�DOOD�HOLFLWLQD��/
ROLJDQGULQD�q�
VWDWD�XWLOL]]DWD�FRQ�VXFFHVVR�SHU�LQGXUUH�UHVLVWHQ]D�VLVWHPLFD�QHO�WDEDFFR�FRQWUR�O
LQIH]LRQH�GD�
ILWRSODVPL��/KHUPLQLHU�HW�DO����������QHO�SRPRGRUR�FRQWUR�3��SDUDVLWLFD�H�%��FLQHUHD��/RX�HW�DO���
������ 3LFDUG� HW� DO��� ����E�� H� QHOOD� YLWH� FRQWUR�%�� FLQHUHD� �0RKDPHG� HW� DO��� ������� 4XHVWR�
SROLSHSWLGH�LQGXFH�ULVSRVWH�GL�GLIHVD�PD�VHQ]D�LQQHVFDUH�OD�UHD]LRQH�LSHUVHQVLELOH��+5��DVVRFLDWD�
DOOD�ULVSRVWD�QHFURWLFD��3LFDUG�HW�DO�������E���'D�VWXGL�FRQGRWWL�VX�YLWH��0RKDPHG�HW�DO���������q�
HPHUVR�FKH�LQ�DSSOLFD]LRQL�GL�ROLJDQGULQD�GD�VROD�R�GL�XQ� LQRFXOR�FRVWLWXLWR�GD�RRVSRUH�GL�3��
ROLJDQGUXP�VX�UDGLFL�GL�YLWH�SHU�FRQWUROODUH�%��FLQHUHD��LO�OLYHOOR�GL�SURWH]LRQH�QHOOH�IRJOLH�GHOOH�
SLDQWH� WUDWWDWH� KD� UDJJLXQWR� LO� ���� H� QRQ� VRQR� VWDWH� RVVHUYDWH� GLIIHUHQ]H� VLJQLILFDWLYH� WUD� LO�
WUDWWDWR�FRQ�O
DJHQWH�GL�ELRFRQWUROOR�H�O¶ROLJDQGULQD��,O�VHFRQGR�WLSR�GL�HOLFLWRUH��FODVVLILFDWR�FRPH�
XQD�SURWHLQD�VLPLOH�DOOD�HOLFLWLQD��7DNHQDND�HW�DO����������FRUULVSRQGH�DOOH�SURWHLQH�GHOOD�SDUHWH�
FHOOXODUH��&:3���FRGLILFDWH�32'���H�32'���HG�DWWLYH�QHL�FRQIURQWL�GL�QXPHURVL�SDWRJHQL�IXQJLQL�
�5KL]RFWRQLD�VRODQDFHDUXP��)XVDULXP�JUDPLQHDUXP��HFF����7DNHQDND�HW�DO����������
,O�FRLQYROJLPHQWR�GL�3��ROLJDQGUXP�QHOOD�VWLPROD]LRQH�GHOOD�FUHVFLWD�GHOOH�SLDQWH�q�VWDWD�DQFKH�

RJJHWWR�GL�VWXGL�FRQGRWWL�GD�YDUL�DXWRUL�H�DVVRFLDWD�DOOD�SURGX]LRQH�GL�FRPSRVWL�DX[LQLFL��/H�)ORFK�
HW�DO�������E��KD�ULIHULWR�FKH�OD�YLD�GHOOD�WULSWDPLQD�HVLVWH�QHOOH�LIH�GL�RRPLFHWL��3��ROLJDQGUXP�q�
LQ�JUDGR�GL�PHWDEROL]]DUH�XQ�FRPSRVWR�DX[LQLFR��OD�WULSWDPLQD��71+����GD�WULSWRIDQR�DG�DFLGR�
LQGRODFHWLFR��,$$���71+��YLHQH�DVVRUELWR�GDO�VLVWHPD�UDGLFDOH�SULQFLSDOH�H�VXFFHVVLYDPHQWH�q�
VWDWR�RVVHUYDWR� OR� VYLOXSSR�GHOOH� UDGLFL� VHFRQGDULH�� ,Q�XQ�HVSHULPHQWR�GL���PHVL� IDWWR� VX�XQD�
FROWXUD�VHQ]D�VXROR�GL�SRPRGRUR��/H�)ORFK�HW�DO�������D��VL�q�HYLGHQ]LDWR�XQ�DXPHQWR�GHOOD�UHVD�
GRSR�OD�FRORQL]]D]LRQH�GHOOH�UDGLFL�GD�SDUWH�GL�3��ROLJDQGUXP��,QILQH��LQ�HVSHULHQ]H�UHFHQWL�IDWWH�
LQ�DPELHQWH�FRQWUROODWR�KDQQR�HYLGHQ]LDWR�FKH�YDVHWWL��FRQWHQHQWL�VHPL�GL�SRPRGRUR��LUURUDWL���
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YROWH�FRQ�XQD�VROX]LRQH�FRQWHQHQWH�3��ROLJDQGUXP��DOOD�VHPLQD�H�GRSR���JLRUQL��KDQQR�JHQHUDWR�
SLDQWH�FRQ�XQ�DSSDUDWR�UDGLFDOH�SL��VDQR�H�PROWR�SL��VYLOXSSDWR�GHOOH�SLDQWH�QRQ�WUDWWDWH��VWXGL�
LQWHUQL���������$QFKH� OH� LQWHUD]LRQL� WUD�3��ROLJDQGUXP� H� OH�SLDQWH�RVSLWL� ULVXOWDQR�DEEDVWDQ]D�
SHFXOLDUL�GL�TXHVWD�VSHFLH��,O�IXQJR�KD�XQD�UHOD]LRQH�DWLSLFD�FRQ�OD�SLDQWD�LQ�TXDQWR��QDWXUDOPHQWH�
SUHVHQWH�QHOOD�UL]RVIHUD��ULHVFH�D�SHQHWUDUH�UDSLGDPHQWH�QHL�WHVVXWL�GHOOH�UDGLFL�SXU�QRQ�HVVHQGR�
VLVWHPLFR�H�Qp�LQ�JUDGR�GL� ULPDQHUH�LQ�YLWD� LQ�SODQWD��/
LQJUHVVR�GL�3��ROLJDQGUXP�DOO¶LQWHUQR�
GHOOH� UDGLFL� VHPEUD� HVVHUH� GHFLVDPHQWH� SL�� YHORFH� H� SL�� SURIRQGR� ULVSHWWR� D� 7ULFKRGHUPD�
KDU]LDQXP��/H�)ORFK�HW�DO���������H�LO�VXR�LQJUHVVR�q�UDSLGR�TXDQWR�TXHOOR�GHO�3\WKLXP�SDWRJHQR��
WXWWDYLD�DO� FRQWUDULR�GL�TXHVW¶XOWLPR��3��ROLJDQGUXP�QRQ�SURYRFD�GDQQL�DL� WHVVXWL� YHJHWDOL�Qp�
VHPEUD� DOWHUDUH� OD� ELRGLYHUVLWj� GHOOD� PLFURIORUD� VXOOH� UDGLFL�� �5H\� HW� DO��� ������� 'RSR� OD�
FRORQL]]D]LRQH�GHOOD�UDGLFH��D�FDXVD�GHOO
HIIHWWR�HOLFLWRULR�LQGRWWR�GD�3��ROLJDQGUXP�DO�VLVWHPD�GL�
GLIHVD�GHOOH�SLDQWH��OH�VWHVVH�VRQR�SURWHWWH�GD�XQD�VHULH�GL�DJHQWL�SDWRJHQL���
6WXGL�FRQGRWWL�QHJOL�DQQL�¶���KDQQR�GHVFULWWR�LO�FRPSRUWDPHQWR�GHOO¶RRPLFHWH�LQ�IXQ]LRQH�GL�

WHPSHUDWXUD�H�S+��/D�ELRPDVVD�H�OD�SURGX]LRQH�GL�RRVSRUH�GL�3��ROLJDQGUXP�VRQR�VWDWH�HVDPLQDWH�
LQ�XQ�PH]]R�D�EDVH�GL�JOXFRVLR�H�DVSDUDJLQD��4XLONHQ�HW�DO����������/D�SURGX]LRQH�RWWLPDOH�GL�
ELRPDVVD�VL�q�YHULILFDWD�WUD����H�����&��FRQ�XQD�FUHVFLWD�PLQLPD�LQIHULRUH�D�����&�R�VXSHULRUH�D�
����&��/D�SURGX]LRQH�GL�ELRPDVVD�HUD�PDVVLPD�WUD�S+���H�����HG�HUD�WRWDOPHQWH�LQLELWD�D�S+�����
H�������
�

)LJXUD����7HPSHUDWXUD�GL�FUHVFLWD��/HZLV��.���:KLSSV��-��0�H�&RRNH��5�&���������

�
3��ROLJDQGUXP�KD�GXH�GLVWLQWL�FLFOL�GL�YLWD��DVHVVXDOH�H�VHVVXDOH��1HO�FLFOR�GL�YLWD�DVHVVXDOH��3��

ROLJDQGUXP� HVLVWH� FRPH� ]RRVSRUD�� XQD� FHOOXOD� IODJHOODWD� FRQWHQHQWH� PDWHULDOH� JHQHWLFR�� /D�
]RRVSRUD�GL�3��ROLJDQGUXP�q�GLSORLGH��FRQWLHQH�LO�JHQRPD�FRPSOHWR���HG�q�XQ�LPSRUWDQWH�VWDGLR�
GHO� FLFOR� GHO� IXQJR� RRPLFHWH� JUD]LH� DOOD� FDSDFLWj� GHOOD� VWHVVD� GL�PXRYHUVL� DWWUDYHUVR� O
DFTXD�
PHGLDQWH�LO�VXR�IODJHOOR��,O�FLFOR�YLWDOH�q�FDUDWWHUL]]DWR�DQFKH�GDOOD�SUHVHQ]D�GL�RRVSRUH�FRQ�SDUHWL�
VSHVVH�� /H� RRVSRUH� VRQR� FDUDWWHUL]]DWH� GD� VSHVVH� SDUHWL� FHOOXODUL�� VRQR� FHOOXOH� UHODWLYDPHQWH�
JUDQGL�H�VRQR�FRSHUWH�GD�HVFUHVFHQ]H�D�IRUPD�GL�VSLQH��FKH�OH�GLVWLQJXRQR�GDOOH�DOWUH�VSHFLH�GL�
3\WKLXP��ILJXUD�����,O�ORUR�VWDGLR�PDWXUR�q�PXOWL�FHOOXODUH�H�ILODPHQWRVR��
3�� ROLJDQGUXP� IRUPXODWR� FRPH� 3RO\YHUVXP� q� XWLOL]]DELOH� LQ� DJULFROWXUD� ELRORJLFD�� q� VWDWR�

DXWRUL]]DWR� VHFRQGR� LO� UHJRODPHQWR� �&((��Q����������SRL�VRVWLWXLWR�GDO� UHJRODPHQWR� �&(��Q��
���������GHO����JLXJQR�������YHGL�DOOHJDWR�,,�GHO�UHJRODPHQWR��&(��Q������������PRGLILFDWR�
FRQ�UHJRODPHQWR�Q�����������GHOO
��DSULOH�������/¶HIILFDFLD�GL�3��ROLJDQGUXP�q�VWDWD�YHULILFDWD�
LQ�GLYHUVL�VWXGL�LQWHUQD]LRQDOL�H�LQ�TXHVWL�XOWLPL�DQQL�DQFKH�LQ�,WDOLD���
�
�
�

�
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*Lj�DXWRUL]]DWR�LQ�GLYHUVL�3DHVL�GHO�&HQWUR�(XURSD�SHU�LO�FRQWHQLPHQWR�GL�DOFXQH�ILWRSDWLH�GL�
FROWXUH� HVWHQVLYH� �)XVDULXP� VSS�� QHL� FHUHDOL� WLSR� IUXPHQWR� H� 6�� VFOHURWLRUXP� QHO� FRO]D���
3RO\YHUVXP� q� VWDWR� RJJHWWR� GL� XQ� D� YDVWD� LQGDJLQH� GL� FDPSR� SHU� FDUDWWHUL]]DUQH� O¶DWWLYLWj�
IXQJLFLGD�H�YDOXWDUQH�O¶HIILFDFLD�QHJOL�DPELHQWL�GHO�6XG�(XURSD�H�QHL�FRQIURQWL�GL�DJHQWL�SDWRJHQL�
GHOOD�YLWH�H�GHOOH�FROWXUH�RUWLFROH�GHOO¶DUHDOH�PHGLWHUUDQHR��/¶LQGDJLQH�q�VWDWD�FRQGRWWD�IUD�LO������
H�LO������LQ�)UDQFLD��,WDOLD�H�6SDJQD�HG�KD�DYXWR�FRPH�RELHWWLYR�FKLDYH�OD�YDOXWD]LRQH�GHOO¶DWWLYLWj�
H�OD�YHULILFD�GHOOD�SRVVLELOLWj�GL�LQVHULPHQWR�LQ�VWUDWHJLH�GL�SUHYHQ]LRQH�GL�GLYHUVH�ILWRSDWLH�LQ�
VRVWLWX]LRQH�R� D� FRPSOHPHQWR�GL� VWUDWHJLH� DOWHUQDWLYH� FRQ� SURGRWWL� GL� VLQWHVL�� /H� FROWXUH� H� OH�
ILWRSDWLH�VXOOH�TXDOL�VL�q�FRQFHQWUDWD�O¶LQGDJLQH�VRQR�VWDWH�YLWH��IUDJROD��ODWWXJKH�H�DOWUL�RUWDJJL�D�
IRJOLD��SRPRGRUR��SHSHURQH��PHODQ]DQD��]XFFKLQD��FHWULROR��&LUFD����SURYH�VRQR�VWDWH�FRQGRWWH�
VXOOH� FROWXUH� VRSUD� LQGLFDWH�� LQ� SLHQR� FDPSR� H� LQ� FROWXUD� SURWHWWD�� WXWWH� VRQR� VWDWH� FRQGRWWH�
VHJXHQGR� OH� OLQHH� JXLGD� (332� GD� FHQWUL� GL� ULFHUFD� H� VSHULPHQWD]LRQH� FHUWLILFDWL� SHU� OD�
VSHULPHQWD]LRQH� GL� DJURIDUPDFL�� 3HU� FLz� FKH� ULJXDUGD� YLWH�� IUDJROD� H� ODWWXJKH�� OH� FROWXUH�
DXWRUL]]DWH� SL�� LPSRUWDQWL� IUD� TXHOOH� VRSUD� FLWDWH�� L� ULVXOWDWL� GHOOD� VSHULPHQWD]LRQH�� VRQR� TXL�
ULDVVXQWL� D� WLWROR� HVFOXVLYDPHQWH� LQGLFDWLYR� GHOO¶DWWLYLWj� ELRORJLFD� GO� 3RO\YHUVXP�� HVVL� VRQR�
LQGLFDWL�QHL�JUDILFL�FKH� VHJXRQR�FRPH�SHUFHQWXDOH�G¶HIILFDFLD�PHGLD�ULVSHWWR�DOOD�FROWXUD�QRQ�
WUDWWDWD��D�FRQIURQWR�FRQ�L�SURGRWWL�GL�ULIHULPHQWR�GHO�PHUFDWR��/¶XWLOL]]R�GL�3RO\YHUVXP�QHOOH�
SURYH�VSHULPHQWDOL�q�VWDWR�IDWWR�VHJXHQGR�OH�EXRQH�SUDWLFKH�DJULFROH��PHJOLR�QRWH�FRPH�*$3��
*RRG�$JULFXOWXUDO�3UDFWLFHV��SURSRVWH�SHU� O¶DXWRUL]]D]LRQH�H�VXFFHVVLYDPHQWH�ULSRUWDWH�FRPH�
SUHVFUL]LRQL�G¶XVR�QHO�SURGRWWR�FRPPHUFLDOH��,�SURGRWWL�XWLOL]]DWL�FRPH�VWDQGDUG�GL�ULIHULPHQWR�
VRQR�VWDWL�DSSOLFDWL�VHFRQGR�OH�ULVSHWWLYH�SUHVFUL]LRQL�GL�HWLFKHWWD���
�
)LJXUD����(IILFDFLD�YHUVR�%��FLQHUHD�VX�IUDJROD����FRQWUROOR�VX�QRQ�WUDWWDWR��PHGLD�GL���SURYH�
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Sintesi delle indagini condotte sull’attività biologica di P. oligandrum nell’areale mediterraneo
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)LJXUD����(IILFDFLD�YHUVR�6��VFOHURWLRUXP�VX�ODWWXJD����FRQWUROOR�VX�QRQ�WUDWWDWR��PHGLD�GL���SURYH�
�,WDOLD��������
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,� GDWL� ULSRUWDWL� QHOOH� WDEHOOH�� FRPH� JLj� GHWWR�� YDQQR� FRQVLGHUDWL� D� WLWROR� HVFOXVLYDPHQWH�

LQGLFDWLYR��6LQWHWL]]DQGR�L�ULVXOWDWL�GL�QXPHURVH�SURYH�HVVL�PRVWUDQR�FRPXQTXH�FKH�3RO\YHUVXP��
XWLOL]]DWR�FRPH�IXQJLFLGD�SUHYHQWLYR�DOOH�GRVL�DXWRUL]]DWH��SRVVLHGH�XQ¶HOHYDWD�DWWLYLWj�ELRORJLFD�
QHL�FRQIURQWL�GL�%��FLQHUHD�H�GL�6��VFOHURWLRUXP�H�SXz�HVVHUH�XQR�VWUXPHQWR�PROWR�LPSRUWDQWH�SHU�
LO�FRQWUROOR�GL�TXHVWH�ILWRSDWLH�QHOOH�FROWXUH�GHOOD�YLWH�GD�YLQR�H�GD�WDYROD��GHOOD�IUDJROD�H�GHOOD�
ODWWXJD���
3HU�TXDQWR�FRQFHUQH� O¶LPSDWWR� VXL�SURFHVVDWL�� LQ�XQR�VWXGLR�FRQGRWWR� VX�YLWH�SHU�YHULILFDUH�

O
LPSDWWR� VXOOD� IHUPHQWD]LRQH��3��ROLJDQGUXP� KD� IRUQLWR� ULVXOWDWL�PLJOLRUL� ULVSHWWR� DO� SURGRWWR�
FKLPLFR� WHVWDWR� �.\VHOiNRYi� H�1HPFRYD���������5HFHQWHPHQWH�� q� VWDWD�YDOXWDWD� O¶LQWHUD]LRQH�
GHOO¶RRPLFHWH� FRQ� 6DFFKDURP\FHV� FHUHYLVDH� ED\DQXV� H� 6DFFKDURP\FHV� FHUHYLVDH� WUDPLWH�
O¶LGHQWLILFD]LRQH� GHOO¶DWWLYLWj� DQWLPLFURELFD� PHGLDQWH� SURWRFROOR� VWDQGDUG�&/6,� �&OLQLFDO� DQG�
/DERUDWRU\� 6WDQGDUGV� ,QVWLWXWH�� HG� q� VWDWD� GHWHUPLQDWD� OD� 0,&� �0LQLPD� &RQFHQWUD]LRQH�
,QLEHQWH��VXL�OLHYLWL�G¶LQWHUHVVH��VWXGL�LQWHUQL���������6RQR�VWDWL��LQROWUH��FRQGRWWL�WHVW�GL�FDPSR�
LQ�*(3�VX�YDULHWj�D�EDFFD�ELDQFD�H�URVVD�DYHQWL� OR�VFRSR�GL�GHWHUPLQDUH�O
LPSDWWR�GHOO
XVR�GL�
3RO\YHUVXP� VXOOD� IHUPHQWD]LRQH� SHU� OD� SURGX]LRQH� GL� YLQR� H�� LQILQH�� VXOOD� TXDOLWj� GHO� YLQR��
YDOXWDWD�DWWUDYHUVR�OD�GHWHUPLQD]LRQH�VLD�DQDOLWLFD�FKH�SDUDPHWUL�VHQVRULDOL��VWXGL�LQWHUQL���������
3HU�PDVVLPL]]DUH�LO�SRWHQ]LDOH�LPSDWWR�GL�3��ROLJDQGUXP�VXOOD�IHUPHQWD]LRQH��O
DSSOLFD]LRQH�q�
VWDWD�HIIHWWXDWD�D�SDUWLUH�GDOOD�ILQH�GHOOD�ILRULWXUD�VXOOD�YDULHWj�D�EDFFD�ELDQFD�H�QHOOH�XOWLPH�IDVL�
GL�PDWXUD]LRQH�VX�VXOOD�YDULHWj�D�EDFFD�URVVD��O
XOWLPR�WUDWWDPHQWR�q�VWDWR�SRL�IDWWR�����VHWWLPDQH�
SULPD� GHOOD� UDFFROWD�� SHU� PDVVLPL]]DUH� OD� SRWHQ]LDOH� SUHVHQ]D� GHO� PLFRSDUDVVLWD� VXOOH� XYH�
UDFFROWH�H�OD�SRWHQ]LDOH�LQLEL]LRQH�GHOO
DWWLYLWj�GHL�OLHYLWL��,�ULVXOWDWL�FRQIHUPDQR�FKH��VHJXHQGR�OH�
GRVL�H�JOL�LPSLHJKL�SURSRVWL�LQ�HWLFKHWWD�SHU�OD�YLWH����������J�KD���O
XVR�GL�3��ROLJDQGUXP�QRQ�
LQIOXHQ]D�L�SURFHVVL�IHUPHQWDWLYL�QRQFKp�JOL�DVSHWWL�FKLPLFR�ILVLFL�HG�RUJDQROHWWLFL�GHL�YLQL�VWHVVL���
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&21&/86,21,�
4XHVWR� GRFXPHQWR� RIIUH� XQD� VLQWHVL� GHOOH� FDUDWWHULVWLFKH� GL� 3�� ROLJDQGUXP�� DPSLDPHQWH�

LQGDJDWH�QHO�FRUVR�GHJOL�XOWLPL�DQQL�GL�ULFHUFKH��,Q�SDUWLFRODUH�JOL�VWXGL�VXOO¶DQWDJRQLVPR�GL�3��
ROLJDQGUXP� KDQQR� ULYHODWR� O¶HVLVWHQ]D� GL� XQ� SURFHVVR� FRPSOHVVR� FKH� GLSHQGH� GDOOH� VSHFLH�
EHUVDJOLR� FRLQYROWH�� XQ� HIIHWWR� GLUHWWR� DWWUDYHUVR� LO� FRQWUROOR� GL� DJHQWL� SDWRJHQL�
�PLFRSDUDVVLWLVPR��H�R�HIIHWWL�LQGLUHWWL��PHGLDWL�GDO�IXQJR�VWHVVR��TXDOL�LQGX]LRQH�GL�UHVLVWHQ]D�H�
SURPR]LRQH� GHOOD� FUHVFLWD�� 3RO\YHUVXP�� DJURIDUPDFR� ELRORJLFR� D� EDVH� GL� 3�� ROLJDQGUXP� GL�
UHFHQWH�LQWURGX]LRQH�LQ�,WDOLD��OD�FXL�HIILFDFLD�FRPH�IXQJLFLGD�q�VWDWD�DPSLDPHQWH�GLPRVWUDWD�QHO�
FRUVR�GL�QXPHURVL�VWXGL�H�ULFHUFKH��VL�GLPRVWUD�HVVHUH�XQR�VWUXPHQWR� IOHVVLELOH�HG�HIILFDFH�GD�
XWLOL]]DUH�LQ�VSHFLILFKH�VWUDWHJLH�GL�SUHYHQ]LRQH�GHOOH�PDODWWLH�H�SXz�HVVHUH�XQD�YDOLGD�DOWHUQDWLYD�
H�R�XQ�SDUWQHU�GL�VROX]LRQL�FKLPLFKH�H�QRQ�FKLPLFKH�SHU�OD�SURWH]LRQH�GD�%RWULWH�H�6FOHURWLQLD��
/¶DVVHQ]D�GL�XQ�UHVLGXR�GHILQLWR��DVVRFLDWR�DO�PLQRUH�LPSDWWR�ULVSHWWR�DOOH�VROX]LRQL�FKLPLFKH�
VXOOD�ELRGLYHUVLWj�GHOOD�PLFURIORUD�H�DOOD�SRVVLELOLWj�GL�DSSOLFD]LRQH�VHQ]D�LQWHUYDOOR�GL�VLFXUH]]D�
OR�UHQGRQR�XQR�VWUXPHQWR�PROWR�IOHVVLELOH�VLD�SHU�OD�YLWLFROWXUD�FKH�SHU�O¶RUWLFROWXUD�QHOO¶DPELWR�
GL�PRGHUQL�H�VRVWHQLELOL�SURJUDPPL�GL�GLIHVD��

�
/$925,�&,7$7,�

$O�+DPGDQL� $0�� &RRNH� 5&�� ������ (IIHFWV� RI� WKH� P\FRSDUDVLWH� 3\WKLXP� ROLJDQGUXP� RQ�
FHOOXORO\VLV�DQG�VFOHURWLXP�SURGXFWLRQ�E\�5KL]RFWRQLD�VRODQL��7UDQV�%U�0\FRO�6RF��������±
�����

%HQKDPRX�1��5H\�3��&KHULI�0��+RFNHQKXOO�-��7LULOO\�<��������7UHDWPHQW�ZLWK�WKH�P\FRSDUDVLWH�
3\WKLXP�ROLJDQGUXP� WULJJHUV� LQGXFWLRQ�RI�GHIHQVH�UHODWHG�UHDFWLRQV� LQ� WRPDWR�URRWV�ZKHQ�
FKDOOHQJHG�ZLWK�)XVDULXP�R[\VSRUXP�I��VS��UDGLFLV�O\FRSHUVLFL��3K\WRSDWKRORO������������±
�����

%HQKDPRX�1��5H\�3��3LFDUG�.��7LULOO\�<��������8OWUDVWUXFWXUDO�DQG�F\WRFKHPLFDO�DVSHFWV�RI�WKH�
LQWHUDFWLRQ�EHWZHHQ�WKH�P\FRSDUDVLWH�3\WKLXP�ROLJDQGUXP�DQG�VRLOERUQH�SODQW�SDWKRJHQV��
3K\WRSDWKRO������������±�����

%HQKDPRX�1��OH�)ORFK�*��9DOODQFH�-��*HUERUH�-��*UL]DUG�'��5H\�3���������3\WKLXP�ROLJDQGUXP��
DQ�H[DPSOH�RI�RSSRUWXQLVWLF�VXFFHVV��0LFURELRO����������±������

%UR]RYD� -��� ������ ([SORLWDWLRQ� RI� WKH� P\FRSDUDVLWLF� IXQJXV� 3\WKLXP� ROLJDQGUXP� LQ� SODQW�
SURWHFWLRQ��3ODQW�3URW�6FL����������±���

&RQUDWK�8��� ������3ULPLQJ�RI� LQGXFHG�SODQW� GHIHQVH� UHVSRQVHV��/RRQ�/&9� �HG��$GYDQFHV� LQ�
ERWDQLFDO�UHVHDUFK��$FDGHPLF��1HZ�<RUN�����±�����

'LUHWWLYD� ���������&(� GHOOD� &RPPLVVLRQH�� ������0RGLILFD� GHOOD� 'LUHWWLYD� �������&((� GHO�
&RQVLJOLR�SHU�LQFOXGHUYL�DOFXQL�PLFURRUJDQLVPL�FRPH�VRVWDQ]H�DWWLYH��

'UHFKVOHU�&���������$�QHZ�VSHFLHV�RI�3\WKLXP��-�:DVK�$FDG�6FL�������������±�����
*D]]HWWD�8IILFLDOH�Q������GHO������������,QFOXVLRQH�GL�DOFXQL�PLFURUJDQLVPL�QHOO
DOOHJDWR�,�GHO�

GHFUHWR�OHJLVODWLYR����PDU]R�������Q�������LQ�DWWXD]LRQH�GHOOD�GLUHWWLYD����������&(�GHOO
��
GLFHPEUH������GHOOD�&RPPLVVLRQH����$��������

.LOSDWULFN�5$�� ������6HHGOLQJ� UHDFWLRQ�RI�EDUOH\�� RDWV� DQG�ZKHDW� WR�3\WKLXP�VSHFLHV��3ODQW�
'LVHDVH��������±�����

.\VHOiNRYi�0��� 1ČPFRYi� $��� ������ 6WXG\� RI� ELRIXQJLFLGH� HIILFDF\� DJDLQVW� JUH\� PRXOG� RQ�
JUDSHYLQH��%RWU\RWLQLD�IXFNHOLDQD�GH�%DU\�:KHW]HO���+RUWLFXOWXUH�������±�����

/H� )ORFK� *�� 5H\� 3�� 'pQLHO� )�� %HQKDPRX� 1�� 3LFDUG� .�� 7LULOO\� <��� ����D�� (QKDQFHPHQW� RI�
GHYHORSPHQW� DQG� LQGXFWLRQ� RI� UHVLVWDQFH� LQ� WRPDWR� SODQWV� E\� WKH� DQWDJRQLVW�� 3\WKLXP�
ROLJDQGUXP��$JURQ�����±��������±�����



�
�
/H�)ORFK�*��5H\�3��%HQL]UL�(��%HQKDPRX�1��7LULOO\�<�������E�� ,PSDFW�RI�DX[LQ�FRPSRXQGV�

SURGXFHG�E\�WKH�DQWDJRQLVWLF�IXQJXV�3\WKLXP�ROLJDQGUXP�RU�WKH�PLQRU�SDWKRJHQ�3\WKLXP�
JURXS�)�RQ�SODQW�JURZWK��3ODQW�6RLO������������±�����

/H� )ORFK� *�� 9DOODQFH� -�� %HQKDPRX� 1�� 5H\� 3��� ������ &RPELQLQJ� WKH� RRP\FHWH� 3\WKLXP�
ROLJDQGUXP� ZLWK� WZR� RWKHU� DQWDJRQLVWLF� IXQJL�� URRW� UHODWLRQVKLSV� DQG� WRPDWR� JUH\� PROG�
ELRFRQWURO��%LRO�&RQWURO�����������±�����

/HZLV��.���:KLSSV��-�0���&RRNH��5�&���������0HFKDQLVPV�RI�ELRORJLFDO�GLVHDVH�FRQWURO�ZLWK�
VSHFLDO�UHIHUHQFH�WR�WKH�FDVH�VWXG\�RI�3\WKLXP�ROLJDQGUXP�DV�DQ�DQWDJRQLVW��%LRWHFKQRORJ\�
RI�IXQJL�IRU�LPSURYLQJ�SODQW�JURZWK�6\PSRVLXP�RI�WKH�%ULWLVK�0\FRORJLFDO�6RFLHW\�KHOG�DW�
WKH�8QLYHUVLW\�RI�6XVVH[��6HSWHPEHU����������������

/KHUPLQLHU�-��%HQKDPRX�1��/DUUXH�-��0LODW�0/��%RXGRQ�3DGLHX�(��1LFROH�0��%OHLQ�-3��������
&\WRORJLFDO� FKDUDFWHUL]DWLRQ� RI� HOLFLWLQ�LQGXFHG� SURWHFWLRQ� LQ� WREDFFR� SODQWV� LQIHFWHG� E\�
3K\WRSKWKRUD�SDUDVLWLFD�RU�SK\WRSODVPD��3K\WRSDWKRO�������������±������

/RX�%*��:DQJ�$<��/LQ�&��;X�7��=KHQJ�;'���������(QKDQFHPHQW�RI�GHIHQVH� UHVSRQVHV�E\�
ROLJDQGULQ�DJDLQVW�%RWU\WLV�FLQHUHD�LQ�WRPDWRHV��$IU�-�%LRWHFKQRO������������±�����

0DUWLQ� )1�� +DQFRFN� -*�� ������ $VVRFLDWLRQ� RI� FKHPLFDO� DQG� ELRORJLFDO� IDFWRUV� LQ� VRLOV�
VXSSUHVVLYH�WR�3\WKLXP�XOWLPXP��3K\WRSDWKRO��������������±������

0DVXQDND�$��6HNLJXFKL�+��7DNDKDVKL�+��7DNHQDND�6���������'LVWULEXWLRQ�DQG�H[SUHVVLRQ�RI�
HOLFLWLQ�OLNH�SURWHLQ�JHQHV�RI�WKH�ELRFRQWURO�DJHQW�3\WKLXP�ROLJDQGUXP��3K\WRSDWKRO���������
���±������

0RKDPHG� 1�� /KHUPLQLHU� -�� )DUPHU�0-�� )URPHQWLQ� -�� %HQR� 1�� +RXRW� 9�� 0LODW� 0/�� %OHLQ�
-3�������� 'HIHQVH� UHVSRQVHV� LQ� JUDSHYLQH� OHDYHV� DJDLQVW� %RWU\WLV� FLQHUHD� LQGXFHG� E\�
DSSOLFDWLRQ�RI�D�3\WKLXP�ROLJDQGUXP�VWUDLQ�RU�LWV�HOLFLWLQ��ROLJDQGULQ��WR�URRWV��3K\WRSDWKRO�
����������±�����

3LFDUG�.��7LULOO\�<��%HQKDPRX�1�������D��&\WRORJLFDO�HIIHFWV�RI�FHOOXODVHV�LQ�WKH�SDUDVLWLVP�RI�
3K\WRSKWKRUD� SDUDVLWLFD� E\�3\WKLXP� ROLJDQGUXP��$SSO� (QYLURQ�0LFURELRO� �������� ����±
������

3LFDUG�.�� 3RQFKHW�0��%OHLQ� -3�� 5H\� 3�� 7LULOO\�<��%HQKDPRX�1��� �����E���$� SURWHLQDFHRXV�
PROHFXOH� SURGXFHG� E\� WKH� P\FRSDUDVLWH� 3\WKLXP� ROLJDQGUXP� LQGXFHV� UHVLVWDQFH� WR�
3K\WRSKWKRUD�SDUDVLWLFD�LQIHFWLRQ�LQ�WRPDWR�SODQWV��3ODQW�3K\VLRO�����������������3ODDWV�
1LWHULQN�$-9G��

4XLONHQ�0�3���:KLSSV�-�0���&RRNH�5�&���������1XWULWLRQDO�DQG�HQYLURQPHQWDO�IDFWRUV�DIIHFWLQJ�
ELRPDVV�DQG�RRVSRUH�SURGXFWLRQ�RI�WKH�ELRFRQWURO�DJHQW�3\WKLXP�ROLJDQGUXP��(Q]\PH�DQG�
0LFURELDO�7HFKQRORJ\��9ROXPH�����,VVXH����)HEUXDU\�������3DJHV����������

5H\�3��%HQKDPRX�1��7LULOO\�<��������8OWUDVWUXFWXUDO�DQG� F\WRFKHPLFDO� VWXGLHV�RI�FXFXPEHU�
URRWV�LQIHFWHG�E\�WZR�3\WKLXP�VSHFLHV�ZLWK�GLIIHUHQW�PRGHV�RI�SDWKRJHQLFLW\��3K\VLRO�0RO�
3ODQW�3DWKRO������������±�����

5H\�3��/H�)ORFK�*��%HQKDPRX�1��6DOHUQR�0,��7KXLOOLHU�(��7LULOO\�<��������,QWHUDFWLRQV�EHWZHHQ�
WKH�P\FRSDUDVLWH�3\WKLXP�ROLJDQGUXP�DQG�WZR�W\SHV�RI�VFOHURWLD�RI�SODQW�SDWKRJHQLF�IXQJL��
0\FRO�5HV���������������

7DNHQDND�6��1LVKLR�=��1DNDPXUD�<��������� ,QGXFWLRQ�RI�GHIHQVH�UHDFWLRQV�LQ�VXJDU�EHHW�DQG�
ZKHDW� E\� WUHDWPHQW� ZLWK� FHOO� ZDOO� SURWHLQ� IUDFWLRQV� IURP� WKH� P\FRSDUDVLWH� 3\WKLXP�
ROLJDQGUXP��3K\WRSDWKRORJ\�������������±������

7KH�&]HFK�5HSXEOLF��������5HJXODWLRQ��(8��1R����������FRQFHUQLQJ�WKH�PDNLQJ�DYDLODEOH�RQ�
WKH� PDUNHW� DQG� XVH� RI� ELRFLGDO� SURGXFWV� �� (YDOXDWLRQ� RI� DFWLYH� VXEVWDQFHV�� 3\WKLXP�
ROLJDQGUXP�0��$VVHVVPHQW�5HSRUW��������

�
�

50


