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,� VLQWRPL� IRJOLDUL� GHOOD� PDODWWLD� GHOOH� IRJOLH� VWULDWH� �*/6'�� GHO� FRPSOHVVR� (VFD� ULGXFRQR�
JUDYHPHQWH�TXDQWLWj�H�TXDOLWj�GHOOD�SURGX]LRQH��/¶HIILFDFLD�GL�XQD�PLVFHOD�GL�6DOL�GL�FDOFLR�H�
PDJQHVLR�HG�HVWUDWWL�GL�DOJKH�)XFDOHV�QHOOD� ULGX]LRQH�GHL�VLQWRPL� IRJOLDUL�q�VWDWD�YDOXWDWD�QHO�
WULHQQLR� ���������� LQ� WUH� GLYHUVL� YLJQHWL� GHOOD� SURYLQFLD� GL� 7HUDPR� LQ� $EUX]]R��'DOO¶LQL]LR�
GHOOD� FUHVFLWD� YHJHWDWLYD� DOOD� SUH�FKLXVXUD� JUDSSROR�� VRQR� VWDWL� HIIHWWXDWL�� RJQL� GLHFL� JLRUQL��
QRYH�WUDWWDPHQWL�IRJOLDUL�FRQ�OD�PLVFHOD�FRPSOHWD��FRQ�XQD�PLVFHOD�GL�FDOFLR�H�PDJQHVLR�VHQ]D�
DOJKH��H�FRQ�OH�VLQJROH�FRPSRQHQWL��,�ULVXOWDWL��VLPLOL�QHL�WUH�DQQL�H�YLJQHWL��KDQQR�PHVVR�LQ�OXFH�
O¶HIILFDFLD� GHOOD� PLVFHOD� FRPSOHWD� QHOOD� ULGX]LRQH� GHL� VLQWRPL� HG� HIIHWWL� PLQRUL� FRQ� OH� DOWUH�
FRPELQD]LRQL��,QROWUH�QHOOH�YLWL�WUDWWDWH�FRQ�OD�PLVFHOD�FRPSOHWD�VRQR�VWDWL�RVVHUYDWL�LQFUHPHQWL�
GL� TXDQWLWj� H� TXDOLWj� GHOOD� SURGX]LRQH�� HIIHWWL� VXOOD� FUHVFLWD� YHJHWDWLYD�� LQFUHPHQWL� GL� WUDQV�
UHVYHUDWUROR� H� IODYRQRLGL�� VXSHULRUL� HVWHQVLRQL� GL� GUXVH� GL� RVVDODWR� GL� FDOFLR� H� DVVHQ]D� GL�
ILWRWRVVLFLWj�� 7DOL� ULVXOWDWL� LQFRUDJJLDQR� O¶XWLOL]]R� GHOOD� PLVFHOD� IHUWLOL]]DQWH� FRPSOHWD� QHOOH�
VWUDWHJLH� GL� FRQWUROOR� GDOOD� */6'� H� IRUQLVFRQR� XQD� EDVH� SHU� XOWHULRUL� DYDQ]DPHQWL� QHOOD�
FRQRVFHQ]D�GHL�PHFFDQLVPL�FKH�RULJLQDQR�L�VLQWRPL�IRJOLDUL�GHOOD�PDODWWLD��
3DUROH�FKLDYH�IHUWLOL]]DQWL�IRJOLDUL��&D����ULVSRVWD�GL�GLIHVD��WUDQV�UHVYHUDWUROR�
�
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7KH�OHDI�V\PSWRPV�RI�*UDSHYLQH�OHDI�VWULSH�GLVHDVH��*/6'��RI�(VFD�FRPSOH[�VHULRXVO\�UHGXFH�
WKH�TXDOLW\�DQG�TXDQWLW\�RI�JUDSH�SURGXFWLRQ��7KH�HIIHFW�RI�IROLDU�DSSOLFDWLRQV�RI�D�PL[WXUH�RI�
FDOFLXP�FKORULGH��PDJQHVLXP�QLWUDWH�DQG�)XFDOHV�VHDZHHG�H[WUDFW�RQ�WKH�GHYHORSPHQW�RI�OHDI�
V\PSWRPV�ZDV�HYDOXDWHG�RYHU�D���\HDU�SHULRG��IURP������WR�������1LQH�IROLDU�DSSOLFDWLRQV�LQ�
GLIIHUHQW� FRPELQDWLRQV� RI� WKH�PL[WXUH� DQG� LWV� LQGLYLGXDO�PLQHUDO� FRPSRQHQWV� ZHUH� WHVWHG� LQ�
WKUHH� GLIIHUHQW� YLQH\DUGV� LQ� WKH�7HUDPR� SURYLQFH� �$EUX]]R�� ,WDO\��� 7UHDWPHQWV�ZHUH� DSSOLHG�
HYHU\����GD\V�IURP�WKH�EHJLQQLQJ�RI�YHJHWDWLYH�JURZWK�WR�SUH�EXQFK�FORVXUH��7KH�UHVXOWV�ZHUH�
VLPLODU� LQ� WKH� WKUHH� YLQH\DUGV� DQG� LQ� WKH� WKUHH� \HDUV�� OHDGLQJ� WR� D� VLJQLILFDQW� UHGXFWLRQ� RI�
V\PSWRP� GHYHORSPHQW� LQ� WKH� YLQHV� WUHDWHG� ZLWK� WKH� IXOO� PL[WXUH�� ZKLOH� ORZHU� HIIHFWV� ZHUH�
REWDLQHG�E\�DSSO\LQJ�SDUWLDO�FRPELQDWLRQV�RU�VLQJOH�FRPSRQHQWV��%RWK�TXDQWLW\�DQG�TXDOLW\�RI�
JUDSHV� IURP� WKH� WUHDWHG� YLQHV� LQFUHDVHG�� ZKLOH� QR� SK\WRWR[LF� RU� RWKHU� XQZDQWHG� HIIHFWV� RQ�

�������������������������������������������������
��4XHVWR�DUWLFROR�q�XQD�ULGX]LRQH�HG�DGDWWDPHQWR�GHOO¶DUWLFROR�SXEEOLFDWR�GDJOL�VWHVVL�DXWRUL�VXOOD�ULYLVWD�
LQWHUQD]LRQDOH�3K\WRSDWKRORJLD�0HGLWHUUDQHD�� �����������������í�����H�TXL�ULSURGRWWR�FRQ� LO�SHUPHVVR�
GHOO¶HGLWRUH��
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JUDSH�JURZWK�ZHUH�GHWHFWHG��9LQHV�WUHDWHG�ZLWK�WKH�IXOO�PL[WXUH�VKRZHG�DQ�LQFUHDVH�LQ�WUDQV�
UHVYHUDWURO� DQG� IODYRQRLGV� FRQWHQW�� DQG� D� KLJKHU� DFFXPXODWLRQ� RI� FDOFLXP� R[DODWH� LQ� FU\VWDO�
GUXVHV� LQ� WKH� OHDI� PHVRSK\OO�� 7KHVH� GDWD� FDQ� EH� D� XVHIXO� EDVH� WR� VHW� XS� D� FRQWURO� VWUDWHJ\�
DJDLQVW�*/6'�DQG�JLYH�VRPH�LQSXW�IRU�EHWWHU�XQGHUVWDQGLQJ�WKH�PHFKDQLVPV�LQYROYHG�LQ�IROLDU�
V\PSWRP�H[SUHVVLRQ�LQ�*/6'��
.H\ZRUGV��IROLDU�IHUWLOLVDWLRQ��&D����GHIHQFH�UHVSRQVH��WUDQV�UHVYHUDWURO��
�

,1752'8=,21(��
/H�PDODWWLH�GHO�FRPSOHVVR�HVFD��6XULFR�HW�DO���������VRQR�OH�SL��GLIIXVH�H�SHULFRORVH�PDODWWLH�

GHO� OHJQR�GHOOD�YLWH� LQ�SUHVVRFKp� WXWWH� OH�DUHH�GL�FROWLYD]LRQH�� LQ�SDUWLFRODUH� LQ�(XURSD��6WXGL�
H]LRORJLFL�HG�HSLGHPLRORJLFL�KDQQR�DFFUHVFLXWR�OH�FRQRVFHQ]H�VXJOL�DJHQWL�IXQJLQL�UHVSRQVDELOL�
H�VXOOH�ORUR�LQWHUD]LRQL�FRQ�OD�SLDQWD�H�O¶DPELHQWH��PHQWUH�OD�PHVVD�D�SXQWR�GL�HIILFDFL�VWUDWHJLH�
GL�GLIHVD�ULVXOWD�DQFRUD�FDUHQWH��'L�0DUFR�HW�DO�����������
,� SDWRJHQL� FRLQYROWL� LQ� WDOL� PDODWWLH�� LQ� SULPLV� 3KDHRPRQLHOOD� FKODP\GRVSRUD� �3FK���

GLIIHUHQWL�VSHFLH�GL�3KDHRDFUHPRQLXP��3KDHRDFUHPRQLXP�PLQLPXP��3PL��LQ�SDUWLFRODUH��H� LO�
EDVLGLRPLFHWH� )RPLWLSRULD� PHGLWHUUDQHD� �)PHG��� SRVVRQR� ULGXUUH� O¶HIILFLHQ]D� GHO� WUDVSRUWR�
OLQIDWLFR� H� JHQHUDUH� QHFURVL� GHL� WHVVXWL� OHJQRVL�� 3HUWDQWR� q� VWDWD� ULYROWD� XQD� SDUWLFRODUH�
DWWHQ]LRQH�DOOD�SUHYHQ]LRQH�GHOOH�LQIH]LRQL��5ROVKDXVHQ�HW�DO����������$OFXQL�GL�TXHVWL�SDWRJHQL�
SURGXFRQR� PHWDEROLWL� ILWRWRVVLFL� �$QGROIL� HW� DO��� ������ FKH� LQWHUIHULVFRQR� VX� SURFHVVL�
PHWDEROLFL�GHOOD�SLDQWD�GHWHUPLQDQGR�GDQQL�TXDQWLWDWLYL�H�TXDOLWDWLYL�GHOOH�XYH�H�DFFRUFLDPHQWR�
GHOOD� YLWD� GHOOH� SLDQWH� FROSLWH��1HOOD� µPDODWWLD� GHOOH� IRJOLH� VWULDWH¶� �*/6'��� OD� SL�� GLIIXVD� LQ�
,WDOLD� WUD� OH�PDODWWLH� GHO� FRPSOHVVR� HVFD�� LQVLHPH� DL� VLQWRPL� VXL� WHVVXWL� OHJQRVL� VL� RVVHUYDQR�
VLQWRPL� VXOO¶DSSDUDWR� HSLJHR� FKH� FRQVLVWRQR� LQ� FORUR�QHFURVL� LQWHUQHUYDOL� H� VRWWLOL� OLQHH� GL�
WHVVXWR�YHUGH�FKH�GHOLPLWDQR�OH�QHUYDWXUH�IRJOLDUL��H�QHL�JUDSSROL�LQ�WDFFKH�YLRODFHH�VXJOL�DFLQL�
H�VHFFXPL�YDULDPHQWH�HVWHVL�FKH�SRVVRQR�ULJXDUGDUH� LQWHUL� WUDOFL��&DO]DUDQR�HW�DO����������/D�
JUDYLWj� GL� PDQLIHVWD]LRQH� GL� WDOL� VLQWRPL� ULVXOWD� GLUHWWDPHQWH� SURSRU]LRQDOH� DL� GDQQL� DOOD�
SURGX]LRQH�� 9LFHYHUVD� OD� JUDYLWj� GHL� GDQQL� QRQ� ULVXOWD� SURSRU]LRQDOH� DOOD� HVWHQVLRQH� GHOOH�
QHFURVL� GHL� WHVVXWL� OHJQRVL� FRORQL]]DWL� GDL� IXQJKL� �&DO]DUDQR� H� 'L� 0DUFR�� ������� EHQVu��
SUHVXPLELOPHQWH�� DOOD� ULVSRVWD� FKH� L�PHWDEROLWL� WRVVLFL� GL� TXHVWL� XOWLPL� DWWLYDQR� QHOOD� FKLRPD�
JLXQJHQGR� GDO� OHJQR� WUDPLWH� OD� FRUUHQWH� WUDVSLUDWRULD� �$QGROIL� HW� DO��� ������&DO]DUDQR� HW� DO���
�������7DOH�HIIHWWR�q� LQIOXHQ]DWR�GD� IDWWRUL� DPELHQWDOL�QRQ� DQFRUD�EHQ�GHILQLWL� �6XULFR� HW� DO���
������H�TXHVWR�q�SUREDELOPHQWH�LO�PRWLYR�SHU�FXL�XQD�SUHFLVD�ULSURGX]LRQH�GHL�VLQWRPL�IRJOLDUL��
QHOOH� GLYHUVH� SURYH� GL� LQRFXOD]LRQH� DUWLILFLDOH� GHL� SDWRJHQL� UHVSRQVDELOL�� QRQ� q� DQFRUD� VWDWD�
RWWHQXWD�� /D� PDQFDWD� SURSRU]LRQDOLWj� WUD� JUDYLWj� GHL� VLQWRPL� VXOOD� FKLRPD� H� DOWHUD]LRQL� QHO�
OHJQR� DUULYD� DO� VXR� HVWUHPR� TXDQGR� OH� YLWL� PDODWH� ULPDQJRQR� DVLQWRPDWLFKH� SHU� O¶LQWHUD�
VWDJLRQH�� ILQR�DOO¶RWWHQLPHQWR�GL�XQD�SURGX]LRQH�FRQ�FDUDWWHULVWLFKH�TXDQWLWDWLYH�H�TXDOLWDWLYH�
QRQ�GLVVLPLOL� GD�TXHOOH� GHOOH� YLWL� VDQH� �&DO]DUDQR� HW� DO��� �������&RQ� UDJLRQHYROH� FHUWH]]D� OD�
WHQGHQ]D�DO�PDVFKHUDPHQWR�GHL�VLQWRPL��QHOOH�YLWL�FROSLWH�GD�*/6'��q� IDYRULWD�QHOOH�VWDJLRQL�
YHJHWDWLYH� SL�� VLFFLWRVH�� LQ� SDUWLFRODUH� TXDQGR� OH� SLRJJH� VRQR� FDUHQWL� GXUDQWH� OD� FUHVFLWD�
YHJHWDWLYD��WUD�PDJJLR�H�OXJOLR��FRPH�ULVXOWDWR�HYLGHQWH�QHO�FRUVR�GL�ULOLHYL�GHL�VLQWRPL�IRJOLDUL�
H� GHOOH� SUHFLSLWD]LRQL� HIIHWWXDWL� SHU� ��� DQQL� FRQVHFXWLYL� LQ� YLJQHWL� DEUX]]HVL� �&DO]DUDQR�� GDWL�
QRQ�SXEEOLFDWL���7DOL�ULVXOWDWL�KDQQR�FRQIHUPDWR�TXDQWR�HPHUVR�QHO�FRUVR�GL�XQD�SURYD�VX�YLWL�
PDODWH� LQ�YDVR� VRWWRSRVWH�DG�XQ� UHJLPH�GL� VRYUDLUULJD]LRQH�H� LQ�XQ�DOWUR� ODYRUR�HIIHWWXDWR� LQ�
YLJQHWL�WRVFDQL��6XULFR�HW�DO����������
,Q�FRQVLGHUD]LRQH�GHOOD�VXIILFLHQWH�TXDOLWj�GHO�SURGRWWR�GL�YLWL�PDODWH�QHJOL�DQQL�LQ�FXL�VRQR�

DVLQWRPDWLFKH� H� GL� YLWL� VDQH� �&DO]DUDQR� HW� DO��� ������� VRQR� VWDWL� HIIHWWXDWL� VWXGL� PLUDWL� DOOD�
ULGX]LRQH� GHOOD� IUD]LRQH� GL� YLWL� FKH� HVSULPH� VLQWRPL� IRJOLDUL� QHL� YLJQHWL� LQWHUHVVDWL� GDOOD�
PDODWWLD� LQ� SDUWLFRODUH� DQDOL]]DQGR� O¶LQIOXHQ]D� GHOOD� QXWUL]LRQH� VXOOD� PDQLIHVWD]LRQH� GHL�
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VLQWRPL�IRJOLDUL��&DO]DUDQR�HW�DO����������,Q�WDOL�ODYRUL�q�VWDWR�ULOHYDWR�XQ�VXSHULRUH�FRQWHQXWR�GL�
FDOFLR� QHOOH� IRJOLH� GL� YLWL� DVLQWRPDWLFKH�� ULVSHWWR� D� IRJOLH� GL� YLWL� VDQH� R� VLQWRPDWLFKH��
VXJJHUHQGR� XQ� UXROR� GL� WDOH� HOHPHQWR� QHOOD� ULGRWWD� PDQLIHVWD]LRQH� GHL� VLQWRPL� VXOOD� FKLRPD�
GHOOD� PDODWWLD� �&DO]DUDQR� HW� DO��� ������� PHQWUH�� YLFHYHUVD�� WUDWWDPHQWL� IRJOLDUL� D� EDVH� GHL�
SULQFLSDOL�PDFUR�H�PLFURHOHPHQWL� LQFUHPHQWDYDQR� O¶HVSUHVVLRQH�GL� WDOL� VLQWRPL� �&DO]DUDQR�HW�
DO���������'L�0DUFR�H�2VWL����������������
6XOOD� EDVH� GHL� ULVXOWDWL� GHVFULWWL� q� VWDWR� PHVVR� D� SXQWR� XQR� VSHFLILFR� SURJUDPPD� GL�

DSSOLFD]LRQL� IRJOLDUL� GD� HIIHWWXDUH� LQ� YLJQHWR� GXUDQWH� OR� VYLOXSSR� YHJHWDWLYR�� TXDQGR�
YHURVLPLOPHQWH� VL� GHWHUPLQDQR� L� PHFFDQLVPL� UHVSRQVDELOL� GHOOD� PDQLIHVWD]LRQH� GHL� VLQWRPL�
IRJOLDUL�QHO�SURVLHJXR�GHOOD�VWDJLRQH��SHU�YDOXWDUQH�JOL�HIIHWWL�VX�WDOH�HVSUHVVLRQH��,O�SURJUDPPD�
HUD�EDVDWR�VXOOD�VRPPLQLVWUD]LRQH�GL�HOHPHQWL�VLQJROL�R�LQ�FRPELQD]LRQH�DO�ILQH�GL�VYLOXSSDUH�
XQD�HIILFDFH�VWUDWHJLD�GL�LQWHUYHQWR��,QROWUH�VRQR�VWDWL�YDOXWDWL�XOWHULRUL�HIIHWWL�GL�WDOL�WUDWWDPHQWL�
VXOOR� VYLOXSSR� YHJHWDWLYR� H� VXL� SULQFLSDOL� SDUDPHWUL� GL� TXDQWLWj� H� TXDOLWj� GHO� SURGRWWR�� ,Q�
DJJLXQWD� VRQR� VWDWH� YHULILFDWH� YDULD]LRQL� LVWRORJLFKH� QHOOH� ODPLQH� IRJOLDUL� WUDWWDWH� H� FRPSRVWL�
OHJDWL� DOOD� ULVSRVWD� GHOOD� SLDQWD�� LQ� SDUWLFRODUH� LO� WUDQV�UHVYHUDWUROR�� OD� SULQFLSDOH� ILWRDOHVVLQD�
GHOOD�YLWH����
�

0$7(5,$/,�(�0(72',�
9LJQHWL�H�WUDWWDPHQWL�
/R� VWXGLR� KD� DYXWR� FRPH� RJJHWWR� XQ� YLJQHWR� GHOOD� FY�� 7UHEELDQR� G¶$EUX]]R� VLWXDWR� D�

&RQWURJXHUUD��7(���DOOHYDWR�GD����DQQL�FRQ�LO�VLVWHPD�*HQHYD�'RXEOH�&RXUWDLQ��*'&���H�GXH�
YLJQHWL� GHOOD� FY��0RQWHSXOFLDQR�G¶$EUX]]R�� VLWXDWL� D�0RVFLDQR�6DQW¶$QJHOR� �7(���DOOHYDWL� D�
7HQGRQH�GD����DQQL��/¶HVSUHVVLRQH�GHL�VLQWRPL�IRJOLDUL�GL�*/6'�q�VWDWD�PRQLWRUDWD�GDO������
QHO�SULPR�YLJQHWR��H�GDO������QHL�GXH�ULPDQHQWL��
1HO� WULHQQLR� ����������� LQ� RJQXQR� GHL� WUH� YLJQHWL� VRQR� VWDWL� HIIHWWXDWL� QRYH� WUDWWDPHQWL�

IRJOLDUL�GLVWULEXHQGR�XQD�PLVFHOD�GL�6DOL�GL�FDOFLR�H�PDJQHVLR�HG�HVWUDWWL�GL�DOJKH�)XFDOHV�� OD�
PHGHVLPD�PLVFHOD�VHQ]D�HVWUDWWL�GL�DOJKH��R�L�VLQJROL�6DOL��,�WUDWWDPHQWL��HIIHWWXDWL�GDOOD�IDVH�LQ�
FXL�L�WUDOFL�SUHVHQWDYDQR�����IRJOLH�ILQR�DOOD�SUH�FKLXVXUD�JUDSSROR��HUDQR�GLVWDQ]LDWL�WUD�ORUR�GD�
XQ� LQWHUYDOOR�GL�GLHFL�JLRUQL��/D�PLVFHOD�FRPSOHWD�FRQWHQHYD�&D&O���0J�12�����HG�HVWUDWWL�GL�
DOJKH�)XFDOHV�HG�q�VWDWD�GLVWULEXLWD�DOOD�GRVH�GL���/�KD��7DOH�GRVH�q�VWDWD�GLVWULEXLWD�QHO�YLJQHWR�
µ7UHEELDQR�G¶$EUX]]R¶�FRQ�XQD�LUURUDWULFH�DG�DHUHRFRQYH]LRQH�HURJDQWH�XQ�YROXPH�GL���KO�KD�
H�QHL�YLJQHWL�µ0RQWHSXOFLDQR�G¶$EUX]]R¶�FRQ�LUURUDWULFH�SQHXPDWLFD�HURJDQWH�XQ�YROXPH�GL���
KO�KD��YDULDQGR�RSSRUWXQDPHQWH�OD�FRQFHQWUD]LRQH�GD�����D������PO�KO��/H�GRVL�GHL�GXH�6DOL��
GLVWULEXLWL� VHQ]D� DOJKH�� VLQJRODUPHQWH� R� LQ�PLVFHOD�� HUDQR� DQDORJKH� D� TXHOOH� FRQWHQXWH� QHOOD�
PLVFHOD�FRPSOHWD��1HO������QHO�YLJQHWR�µ7UHEELDQR�G¶$EUX]]R¶�L�WUDWWDPHQWL�KDQQR�ULJXDUGDWR�
GXH�WHVL��XQD�WUDWWDWD�FRQ�OD�PLVFHOD�FRPSOHWD�H�XQD�WHVWLPRQH��RJQL�WHVL�SUHVHQWDYD���UHSOLFKH�
GD����YLWL��1HO������H�������QHL�YLJQHWL�µ7UHEELDQR�G¶$EUX]]R¶�H�µ0RQWHSXOFLDQR�G¶$EUX]]R�
�¶�� L� WUDWWDPHQWL� VRQR� VWDWL� VXGGLYLVL� LQ� �� GLIIHUHQWL� WHVL� ����PLVFHOD� FRPSOHWD�� ��� PLVFHOD� GL�
&D&O��H�0J�12��������&D&O������0J�12��������WHVWLPRQH���RJQL�WHVL�LQFOXGHYD���UHSOLFKH�GD����
R� ��� YLWL�� QHO� SULPR� H� QHO� VHFRQGR� YLJQHWR� ULVSHWWLYDPHQWH�� QHO� YLJQHWR� µ0RQWHSXOFLDQR�
G¶$EUX]]R��¶�VRQR�VWDWL�HIIHWWXDWL�VROR�WUDWWDPHQWL�FRQ�OD�PLVFHOD�FRPSOHWD��VLD�OD�WHVL�WUDWWDWD�
FKH�TXHOOD�WHVWLPRQH�FRPSUHQGHYDQR���UHSOLFKH�GD����YLWL�FLDVFXQD��
�

5LOLHYL�GHL�VLQWRPL�IRJOLDUL�
,� ULOLHYL� GHL� VLQWRPL� IRJOLDUL� VRQR� VWDWL� HIIHWWXDWL� LQ� WXWWL� L� YLJQHWL� RJQL� DQQR�� QHOOD� VHFRQGD�

PHWj� GL� VHWWHPEUH�� TXDQGR� WDOH� PDQLIHVWD]LRQH� UDJJLXQJH� LO� PDVVLPR� OLYHOOR�� 1HO� YLJQHWR�
µ7UHEELDQR� G¶$EUX]]R¶�� PRQLWRUDWR� GDO� ������ O¶LQFLGHQ]D� GHL� VLQWRPL� q� VWDWD� FDOFRODWD�
GLYLGHQGR� LO� QXPHUR� GL� YLWL� SUHVHQWDQWL� VLQWRPL� FRQ� LO� QXPHUR� GL� YLWL�PDODWH� �VRPPD�GL� YLWL�



�
�

�

VLQWRPDWLFKH� H� DVLQWRPDWLFKH��� 1HL� YLJQHWL� µ0RQWHSXOFLDQR� G¶$EUX]]R¶�� PRQLWRUDWL� VROR� GDO�
������ GDWD� O¶LPSRVVLELOLWj� GL� GLVWLQJXHUH� OH� YLWL� VDQH� GDOOD� PDODWH� DVLQWRPDWLFKH�� LO� FDOFROR�
GHOO¶LQFLGHQ]D�q�VWDWR�HIIHWWXDWR�GLYLGHQGR�LO�QXPHUR�GL�YLWL�FRQ�VLQWRPL�FRQ�LO�QXPHUR�WRWDOH�GL�
YLWL�SUHVHQWL��/D�JUDYLWj�GL�HVSUHVVLRQH�GHL�VLQWRPL�IRJOLDUL�q�VWDWD�FDOFRODWD�ULFRUUHQGR�DG�XQD�
VFDOD�DUELWUDULD�GD���D����GRYH��� �DVVHQ]D�GL�VLQWRPL���� ���������� ����������� ����������� �
���������� ����������GL�HVWHQVLRQH�GHL� VLQWRPL�VXOOD�FKLRPD��/H�SHUFHQWXDOL�GL�JUDYLWj�GHL�
VLQWRPL�VRQR�VWDWH�FDOFRODWH�XWLOL]]DQGR�O¶LQGLFH�GL�0F.LQQH\���1�[��������<�[�=���GRYH��1� �
VRPPDWRULD�GHL�YDORUL�GL�JUDYLWj�GL�VLQWRPR�SHU�SLDQWD��<� �QXPHUR�SLDQWH�RVVHUYDWH� �SLDQWH�
PDODWH� VLQWRPDWLFKH� HG� DVLQWRPDWLFKH�� QHO� YLJQHWR� GHOOD� FY�� µ7UHEELDQR� G¶$EUX]]R¶�� WRWDOH�
SLDQWH�SUHVHQWL� QHL� YLJQHWL� GHOOD� FY�� µ0RQWHSXOFLDQR�G¶$EUX]]R¶���=� �YDORUH�PDVVLPR� GHOOD�
VFDOD�GL�HVSUHVVLRQH�GHL�VLQWRPL��0F.LQQH\���������
�
0LVXUH�GHOOH�DUHH�IRJOLDUL�
1HO�������QHO�YLJQHWR� µ7UHEELDQR�G¶$EUX]]R¶�� VRQR�VWDWL� YDOXWDWL�JOL� HIIHWWL�GHL� WUDWWDPHQWL�

VXOOD�FUHVFLWD�YHJHWDWLYD��PLVXUDQGR� OH�DUHH�IRJOLDUL�GL�YLWL�VDQH�H�PDODWH�DVLQWRPDWLFKH��QHOOH�
SDUFHOOH� WUDWWDWH� FRQ� OD� PLVFHOD� FRPSOHWD� H� LQ� TXHOOH� WHVWLPRQH�� ,Q� RJQXQD� GHOOH� �� WHVL� D�
FRQIURQWR� VRQR� VWDWL� VHOH]LRQDWL� ��� WUDOFL�� ��� HVSRVWL� HG� HVW� H� ��� DG�RYHVW�� L� WUDOFL� VRQR� VWDWL�
SUHOHYDWL� LQ�SUH�FKLXVXUD�JUDSSROR�� DOOD� ILQH�GHOOD�FUHVFLWD� YHJHWDWLYD�� H�SRUWDWL� LQ� ODERUDWRULR�
GRYH� WXWWH� OH� IRJOLH� VRQR� VWDWH� VWDFFDWH� GDOO¶DVVH� GHO� WUDOFLR�� OH� IRJOLH� VRQR� VWDWH� IRWRJUDIDWH�
WHQHQGR�GLVWLQWD�OD�IRJOLD]LRQH�SULPDULD�GDOOD�VHFRQGDULD�H�VL�q�SURFHGXWR�SRL�DO�FDOFROR�GL�RJQL�
DUHD� IRJOLDUH� XWLOL]]DQGR� LO� VRIWZDUH� G¶LPPDJLQH� µ,PDJH�SUR� SOXV¶�� YHUVLRQH� ����� 0HGLD�
&\EHUQHWLF�,QF���6LOYHU�6SULQJ��0'��86$��
�
4XDQWLWj�H�TXDOLWj�GHOOD�SURGX]LRQH�H�OLYHOOL�GL�WUDQV�UHVYHUDWUROR�QHOOH�YLWL�WUDWWDWH�
/D� SURGX]LRQH� GHOOH� YLWL� VDQH� H� DVLQWRPDWLFKH� WUDWWDWH� FRQ� OD� PLVFHOD� FRPSOHWD� q� VWDWD�

FRQIURQWDWD�FRQ�TXHOOD�GHOOH�FRUULVSRQGHQWL�YLWL�QRQ�WUDWWDWH��QHO�������QHO�YLJQHWR�µ7UHEELDQR�
G¶$EUX]]R¶�� ,Q�RJQXQD�GHOOH� �� WHVL�D�FRQIURQWR� �VDQH�H�DVLQWRPDWLFKH�� WUDWWDWH�H�QRQ� WUDWWDWH��
VRQR�VWDWH�VFHOWH���YLWL�GDOOH�TXDOL�q�VWDWD�UDFFROWD�O¶LQWHUD�SURGX]LRQH��FDOFRODQGR�LO�SHVR�H�LO�
QXPHUR�GHL�JUDSSROL��,QROWUH��LQ�RJQL�WHVL�D�FRQIURQWR�VRQR�VWDWL�UDFFROWL���FDPSLRQL�GL�DFLQL�GL�
����J�� SUHOHYDQGR�DOWHUQDWLYDPHQWH�GD�SXQWH�� DOL� H� SRU]LRQH� FHQWUDOH� GHL� JUDSSROL� GL� ���YLWL��
XWLOL]]DWL�SHU�GHWHUPLQDUH�L�OLYHOOL�GL�]XFFKHUL�ULGXFHQWL�H�GL�DFLGLWj�WRWDOH��/H�DQDOLVL�VRQR�VWDWH�
HIIHWWXDWH�LQ�DFFRUGR�FRQ�OD�PHWRGLFD�XIILFLDOH�GHO�5HJRODPHQWR�(&����������$OOHJDWL��������H�
���$$��99����������
,� OLYHOOL�GL� WUDQV�UHVYHUDWUROR�QHOOH� IRJOLH�GL�YLWL� VDQH��DVLQWRPDWLFKH�H�VLQWRPDWLFKH�� WUDWWDWH�

FRQ� OD�PLVFHOD� FRPSOHWD� H� QRQ� WUDWWDWH� GHO� YLJQHWR� µ7UHEELDQR�G¶$EUX]]R¶� ��� FDPSLRQL� GL� ��
IRJOLH�SHU�RJQXQD�GHOOH��� WHVL� D�FRQIURQWR�� VRQR�VWDWL�PLVXUDWL� LQ�SUH�FKLXVXUD�JUDSSROR��DOOD�
ILQH�GHOOD�FUHVFLWD�YHJHWDWLYD��QHO������H�������VHFRQGR�LO�PHWRGR�GL�&DO]DUDQR�HW�DO����������
�

$QDOLVL�LVWRORJLFKH�
1HO� ����� H� ������ QHO� YLJQHWR� µ7UHEELDQR� G¶$EUX]]R¶�� VRQR� VWDWH� HIIHWWXDWH� DQDOLVL�

PLFURPRUIRORJLFKH�VX�IRJOLH�GL�YLWL�DVLQWRPDWLFKH�WUDWWDWH�FRQ�OD�PLVFHOD�FRPSOHWD�H�VX�IRJOLH�
GL�YLWL�VDQH�H�DVLQWRPDWLFKH�QRQ�WUDWWDWH��YDOXWDQGR�GUXVH�GL�RVVDODWR�GL�FDOFLR����IRJOLH�SHU�RJQL�
WLSR�GL�YLWH�SUHOHYDQGR���IRJOLH�GD���GLYHUVH�YLWL��H�FRPSRVWL�IODYRQRLGL����IRJOLH�SHU�RJQL�WLSR�
GL�YLWH�SUHOHYDQGR�XQD�IRJOLD�GD���GLYHUVH�YLWL����
/H�RVVHUYD]LRQL�GHL�IODYRQRLGL�VRQR�VWDWH�FRQGRWWH�VX���IRJOLH�IUHVFKH�SHU�RJQXQR�GHL�JUXSSL�

GL�YLWL�VRSUD�FLWDWL��VXELWR�GRSR�OD�UDFFROWD��'D�RJQL�IRJOLD�VRQR�VWDWH�RWWHQXWH���VH]LRQL�SHU�XQ�
WRWDOH�GL���VH]LRQL�SHU�JUXSSR��7XWWH�OH�RVVHUYD]LRQL�VRQR�VWDWH�HIIHWWXDWH�VHFRQGR�LO�SURWRFROOR�
ULSRUWDWR�LQ�&DO]DUDQR�HW�DO������������
�
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$QDOLVL�VWDWLVWLFKH�
/H� GLIIHUHQ]H� QHOOD� PDQLIHVWD]LRQH� GHL� VLQWRPL� IRJOLDUL�� ULOHYDWD� QHOOH� GLYHUVH� WHVL� D�

FRQIURQWR�� VRQR� VWDWH� DQDOL]]DWH� VWDWLVWLFDPHQWH� WUDPLWH� WHVW� Ȥ�� �&KL�TXDGUR��� VHFRQGR� LO�
PHWRGR� ULSRUWDWR� LQ� &DO]DUDQR� HW� DO��� �������� ,� UHODWLYL� YDORUL� GL� 3� HUDQR� PRGHUDWDPHQWH�
VLJQLILFDWLYL�� VLJQLILFDWLYL� H� PROWR� VLJQLILFDWLYL� ULVSHWWLYDPHQWH� SHU� YDORUL� �� ����� ������ H�
���������
*OL�]XFFKHUL�ULGXFHQWL�H�O¶DFLGLWj�WRWDOH�DOOD�UDFFROWD�QHJOL�DFLQL�GL�YLWL�VDQH�H�DVLQWRPDWLFKH��

WUDWWDWH� H� QRQ� WUDWWDWH�� L� OLYHOOL� GL� WUDQV�UHVYHUDWUROR�QHOOH� IRJOLH�GL� YLWL� VDQH�� DVLQWRPDWLFKH� H�
VLQWRPDWLFKH��WUDWWDWH�H�QRQ�WUDWWDWH�� OH�DUHH�IRJOLDUL�H� LO�QXPHUR�H�SHVR�GHL�JUDSSROL�GHOOH�YLWL�
VDQH�H�DVLQWRPDWLFKH��WUDWWDWH�H�QRQ�WUDWWDWH��VRQR�VWDWL�DQDOL]]DWL�WUDPLWH�FRQIURQWL�D�FRSSLH�FRQ�
OR�6WXGHQW¶V�W�WHVW��S�������H��S�������,�GDWL�GHVFULWWL�VRQR�VWDWL�DQDOL]]DWL�WUDPLWH�VLVWHPD�6$6�
�����6$6�,QVWLWXWH�,QF���&DU\��1&��86$���
,O�QXPHUR�GL�GUXVH�QHOOH�IRJOLH�GHL�GLYHUVL�JUXSSL�GL�YLWL�FRQIURQWDWL�q�VWDWR�DQDOL]]DWR�WUDPLWH�

DQDOLVL�GHOOD�YDULDQ]D�D�XQD�YLD�VHJXLWD�GD�WHVW�/6'�SHU�S�������6WDWLVWLFD��YHUVLRQ������6WDWVRIW��
7XOVD��86$����
�

5,68/7$7,�
(IIHWWR�VXL�VLQWRPL�IRJOLDUL�GL�*/6'�
1HO� ����� O¶LQFLGHQ]D� H� OD� JUDYLWj� GHL� VLQWRPL� IRJOLDUL� QHO� YLJQHWR� µ7UHEELDQR� G¶$EUX]]R¶�

VRQR� VWDWL� IRUWHPHQWH� ULGRWWL� GDOOD�PLVFHOD� FRPSOHWD� �ILJXUD� ���� 1HO� ����� H� ����� O¶HIILFDFLD�
GHOOD�PLVFHOD�FRPSOHWD�q�VWDWD�FRQIHUPDWD�LQ�WXWWL�L�YLJQHWL��ILJXUH���H�����PHQWUH�XQD�ULGX]LRQH�
GL� PLQRUH� HQWLWj� q� VWDWD� RWWHQXWD� GDOOD� PLVFHOD� &D&O�� �� 0J�12����� H� DQFKH� GDOOH� VLQJROH�
FRPSRQHQWL��VHEEHQH�LQ�PLVXUD�DQFRUD�SL��ULGRWWD��ILJXUH���H�����6ROR�OD�PLVFHOD�FRPSOHWD�KD�
VRUWLWR�ULVXOWDWL�VWDWLVWLFDPHQWH�VLJQLILFDWLYL�LQ�WXWWL�L�FDVL��HFFHWWR�QHO������QHO�µ0RQWHSXOFLDQR�
G¶$EUX]]R� �¶�� YHURVLPLOPHQWH� SHU� OD� ULGRWWD� LQFLGHQ]D� GHL� VLQWRPL� PDQLIHVWDWD� LQ� WDOH� DQQR�
DQFKH�QHO�WHVWLPRQH��
�

)LJXUD����,QFLGHQ]D�H�JUDYLWj�GHL�VLQWRPL�IRJOLDUL�GL�*/6'�QHL�YLJQHWL�µ7UHEELDQR�G¶$EUX]]R¶�
H�µ0RQWHSXOFLDQR�G¶$EUX]]R��¶�GRSR�L�WUDWWDPHQWL�FRQ�OD�PLVFHOD�GL�FDOFLR��PDJQHVLR�HG�DOJKH�

�
$QDOLVL�VWDWLVWLFKH�FRQ�WHVW�Ȥ��QHL�GLYHUVL�YLJQHWL�H�DQQL�� µ7UHEELDQR�G¶$EUX]]R¶������WUDWWDWR�FRQWUROOR��
LQFLGHQ]D� 3 ��������� JUDYLWj� 3 ��������� µ0RQWHSXOFLDQR� G¶$EUX]]R� �¶� ����� WUDWWDWR�FRQWUROOR��
LQFLGHQ]D�3 ���������JUDYLWj�3 ��������µ0RQWHSXOFLDQR�G¶$EUX]]R��¶������WUDWWDWR�FRQWUROOR��LQFLGHQ]D�
3 ��������JUDYLWj�3 ��������
�
�
�
�



�
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�

)LJXUD����,QFLGHQ]D�H�JUDYLWj�GHL�VLQWRPL�IRJOLDUL�GL�*/6'�QHO�YLJQHWR�µ7UHEELDQR�G¶$EUX]]R¶�
GRSR�L�WUDWWDPHQWL�FRQ�OD�PLVFHOD�GL�FDOFLR��PDJQHVLR�HG�DOJKH�R�FRQ�VXH�FRPSRQHQWL�

�
$QDOLVL�VWDWLVWLFKH�FRQ�WHVW�Ȥ��QHO�YLJQHWR�µ7UHEELDQR�G¶$EUX]]R¶��&D�0J�DOJKH�WUDWWDWR�FRQWUROOR�������
LQFLGHQ]D� 3 ��������� JUDYLWj� 3 ��������� ������ LQFLGHQ]D� 3 ��������� JUDYLWj� 3 �������� &D�0J�
WUDWWDWR�FRQWUROOR� ������ LQFLGHQ]D� 3 ��������� JUDYLWj� 3 �������� ������ LQFLGHQ]D� 3 �������� JUDYLWj�
3 �������� 0J� WUDWWDWR�FRQWUROOR� ������ LQFLGHQ]D� 3 �������� JUDYLWj� 3 �������� ������ LQFLGHQ]D�
3 ��������JUDYLWj�3 ��������&D� WUDWWDWR�FRQWUROOR������� LQFLGHQ]D�3 ��������JUDYLWj�3 ��������������
LQFLGHQ]D�3 ��������JUDYLWj�3 ���������
�
)LJXUD� ��� ,QFLGHQ]D� H� JUDYLWj� GHL� VLQWRPL� IRJOLDUL� GL� */6'� QHO� YLJQHWR� µ0RQWHSXOFLDQR�
G¶$EUX]]R� �¶� GRSR� L� WUDWWDPHQWL� FRQ� OD� PLVFHOD� GL� FDOFLR�� PDJQHVLR� HG� DOJKH� R� FRQ� VXH�
FRPSRQHQWL�

�
$QDOLVL�VWDWLVWLFKH�FRQ�WHVW�Ȥ��QHO�YLJQHWR�µ0RQWHSXOFLDQR�G¶$EUX]]R��¶��&D�0J�DOJKH�WUDWWDWR�FRQWUROOR�
������ LQFLGHQ]D� 3 �������� JUDYLWj� 3 �������� ������ LQFLGHQ]D� 3 �������� JUDYLWj� 3 �������� &D�0J�
WUDWWDWR�FRQWUROOR� ������ LQFLGHQ]D� 3 �������� JUDYLWj� 3 �������� ������ LQFLGHQ]D� 3 �������� JUDYLWj�
3 �������� 0J� WUDWWDWR�FRQWUROOR� ������ LQFLGHQ]D� 3 �������� JUDYLWj� 3 �������� ������ LQFLGHQ]D�
3 ��������JUDYLWj�3 ��������&D� WUDWWDWR�FRQWUROOR������� LQFLGHQ]D�3 ��������JUDYLWj�3 ��������������
LQFLGHQ]D�3 ��������JUDYLWj�3 ���������
�
(IIHWWR�VXOOH�DUHH�IRJOLDUL�
1HOOH�YLWL�WUDWWDWH�QRQ�VRQR�PDL�VWDWL�ULVFRQWUDWL�HIIHWWL�ILWRWRVVLFL�Qp�DOWHUD]LRQL�GHOOD�FUHVFLWD�

YHJHWDWLYD�� /H� DUHH� IRJOLDUL� PHGLH� GL� YLWL� VDQH� PLVXUDWH� QHO� ������ QHO� YLJQHWR� µ7UHEELDQR�
G¶$EUX]]R¶��QRQ�GLIIHULYDQR�VWDWLVWLFDPHQWH�WUD�WUDOFL�SULPDUL�WUDWWDWL��������FP���H�QRQ�WUDWWDWL��
������ FP�� �3 ������� R� WUD� WUDOFL� VHFRQGDUL� WUDWWDWL�� ������ FP��� H� QRQ� WUDWWDWL�� ������ FP��
�3 ������� /H� DUHH� IRJOLDUL� PHGLH� GL� YLWL� DVLQWRPDWLFKH� GLIIHULYDQR� LQYHFH� WUD� WUDOFL� SULPDUL�
WUDWWDWL��������FP���H�QRQ�WUDWWDWL��������FP���3 ���������PD�QRQ�WUD�WUDOFL�VHFRQGDUL�WUDWWDWL��
������FP���H�QRQ�WUDWWDWL��������FP���3 �������
�

596



�
�

�

� � � � � � � � � � � � � �
� � � � � � � � � � � � � � �

�
� � � � � � � � � � � �
� � � � � � � � � �

� � � � � � � � � �
� � � � � � � � � �
� � � � � � � � � � �
� � � ��

�
� � � � � � � � � � � � �

� � � � � � � � � � � � � � � �
�

�
� � � � � � � � � � � �

� � � � � � � � � � �
� � � � � � � � � �

� � � � � � � � � �
� � � � � � � � � � �
� � � ��

�
� � � �
� � � � � � � � � � � � � �

� � � � � � � � � � � � � �
� � � � � � � � � � � � �

� � � � � � � � � � � � � � �
� � � � � � � � � � � � �

� � � � � � � � � � � � � � �
� � � � � � � �

�

597

�
�

�

(IIHWWR�VX�TXDQWLWj�H�TXDOLWj�GHOOD�SURGX]LRQH�H�VXL�OLYHOOL�GL�WUDQV�UHVYHUDWUROR�
8Q� LQFUHPHQWR�GL�SURGX]LRQH�VWDWLVWLFDPHQWH� VLJQLILFDWLYR�q�VWDWR�ULVFRQWUDWR�QHO�������QHO�

YLJQHWR�µ7UHEELDQR�G¶$EUX]]R¶��QHOOH�YLWL�VDQH�WUDWWDWH�FRQ�OD�PLVFHOD�FRPSOHWD��VLD�LQ�WHUPLQL�
GL�SHVR��3 �������FKH�GL�QXPHUR�GL�JUDSSROL��3 ��������FRQ�YDORUL�GL�������.J�H�����JUDSSROL�
QHOOH� YLWL� WUDWWDWH� H� ����� .J� H� ���� JUDSSROL� QHOOH� QRQ� WUDWWDWH�� 8Q� LQFUHPHQWR� VLJQLILFDWLYR�
YHQLYD�UHJLVWUDWR�DQFKH�QHOOH�YLWL�DVLQWRPDWLFKH�WUDWWDWH��������.J�H�����JUDSSROL��FRQWUR�������
H�����JUDSSROL�GHOOH�YLWL�QRQ�WUDWWDWH��SURGX]LRQH��3 �������QXPHUR�JUDSSROL��3 ��������
1HOOD�PDJJLRUDQ]D�GHL�FDVL�OD�TXDOLWj�GHOOD�SURGX]LRQH�YHQLYD�LQFUHPHQWDWD�QHOOH�YLWL�WUDWWDWH�

FRQ� OD� PLVFHOD� FRPSOHWD�� 1HO� ������ QHO� YLJQHWR� µ0RQWHSXOFLDQR� G¶$EUX]]R� �¶� JOL� ]XFFKHUL�
ULGXFHQWL�H�O¶DFLGLWj�WRWDOH�VL�DWWHVWDYDQR�VX�YDORUL�GL�������H�������J�/��3 ����������H������H�
����� J�/� �3 ������ QHOOH� YLWL� VDQH� WUDWWDWH� H� QRQ� WUDWWDWH�� ULVSHWWLYDPHQWH�� ������ H� ������ J�/�
�3 ���������� H� ����� H� ����� J�/� �3 ������ QHOOH� YLWL� DVLQWRPDWLFKH� WUDWWDWH� H� QRQ� WUDWWDWH��
ULVSHWWLYDPHQWH��1HO�PHGHVLPR�DQQR��QHO�YLJQHWR�µ7UHEELDQR�G¶$EUX]]R¶�YHQLYDQR�ULVFRQWUDWL�
YDORUL�VLPLOL�GL�]XFFKHUL� ULGXFHQWL�H�DFLGLWj� WRWDOH��������H�������J�/��3 �������H������H������
J�/� �3 ������ QHOOH� YLWL� VDQH� WUDWWDWH� H� QRQ� WUDWWDWH�� ULVSHWWLYDPHQWH�� H� VLJQLILFDWLYDPHQWH�
GLIIHUHQWL�SHU� L�PHGHVLPL�SDUDPHWUL��������H�������J�/��3 �������H������H������J�/��3 ������
QHOOH�YLWL�DVLQWRPDWLFKH�WUDWWDWH�H�QRQ�WUDWWDWH��ULVSHWWLYDPHQWH��
1HO�YLJQHWR�µ7UHEELDQR�G¶$EUX]]R¶�q�VWDWR�ULVFRQWUDWR�XQ�VLJQLILFDWLYR��S�������LQFUHPHQWR�

GL�WUDQV�UHVYHUDWUROR�LQ�SUH�FKLXVXUD�JUDSSROR��GRSR�DYHU�HIIHWWXDWR�WXWWL�L�WUDWWDPHQWL�SUHYLVWL��
QHOOH�IRJOLH�GL�WXWWL� L�JUXSSL�GL�YLWL�WUDWWDWH��YLWL�VDQH��QRQ�WUDWWDWH������H�������WUDWWDWH�������H�
������SSP�VV��YLWL�DVLQWRPDWLFKH��QRQ�WUDWWDWH������H�������WUDWWDWH��������H�������SSP�V�V��YLWL�
VLQWRPDWLFKH��QRQ�WUDWWDWH�������H��������WUDWWDWH�������H�������SSP�V�V���QHO������H�QHO������
ULVSHWWLYDPHQWH���
�

�$QDOLVL�LVWRORJLFKH�
/H�WHFQLFKH�DGRWWDWH�KDQQR�SHUPHVVR�GL�RVVHUYDUH�GUXVH�GL�RVVDODWR�GL�FDOFLR�SL��JUDQGL�� LQ�

PDJJLRU� QXPHUR� ������� H� ����� PP� QHO� ����� H� ������� H� ORFDOL]]DWH� LQ� SURVVLPLWj� GHL� IDVFL�
YDVFRODUL�� QHOOH� IRJOLH� DVLQWRPDWLFKH� WUDWWDWH� FRQ� OD�PLVFHOD� FRPSOHWD�� ULVSHWWR� D� TXHOOH� GHOOH�
IRJOLH�VDQH�H�DVLQWRPDWLFKH�QRQ�WUDWWDWH��QRQ�GLVVLPLOL�IUD�ORUR�������H������PP�QHO������������
H�������PP�QHO�������H�SUHVHQWL�D�PDJJLRU�GLVWDQ]D�GDL� IDVFL�YDVFRODUL��,�FRQIURQWL�D�FRSSLH�
FRQ� OR� 6WXGHQW¶V� W�WHVW� KDQQR� DWWHVWDWR� FRPH� VLJQLILFDWLYH� OH� GLIIHUHQ]H� WUD� OH� VXSHUILFL� GHOOH�
GUXVH� QHOOH� IRJOLH� GL� YLWL� DVLQWRPDWLFKH� WUDWWDWH� H� TXHOOH� GHOOH� IRJOLH� GL� YLWL� VDQH� QRQ� WUDWWDWH�
�3 ������ H� 3 ������ QHO� ����� H� ������ R� GHOOH� YLWL� DVLQWRPDWLFKH� QRQ� WUDWWDWH� �3 ������ H�
3 ������QHO������H��������
1HOOH�IRJOLH� IUHVFKH�GL�YLWL�DVLQWRPDWLFKH� WUDWWDWH�FRQ�OD�PLVFHOD�FRPSOHWD�YHQLYD�RVVHUYDWD�

XQD� LQWHQVD� H� XQLIRUPH� IOXRUHVFHQ]D� JLDOOR� EULOODQWH�� GHFLVDPHQWH� SL�� GLVFRQWLQXD� H� PHQR�
LQWHQVD�QHOOH�IRJOLH�GL�YLWL�VDQH�H�DVLQWRPDWLFKH�QRQ�WUDWWDWH��LQGLFDQWH�XQ�VXSHULRUH�DFFXPXOR�
GL�IODYRQRLGL�ULVSHWWR�D�TXHOOR�GL�TXHVWH�XOWLPH������

�

',6&866,21(�
/D�PLVFHOD�GL�IHUWLOL]]DQWL�IRJOLDUL�D�EDVH�GL�FORUXUR�GL�FDOFLR��QLWUDWR�GL�PDJQHVLR��HG�HVWUDWWL�

GL� DOJKH� VL� q� GLPRVWUDWD� HIILFDFH� QHOOD� ULGX]LRQH� GHL� VLQWRPL� VXOOD� FKLRPD� GL� */6'�� ,�
WUDWWDPHQWL�FRQ�WDOH�PLVFHOD�QRQ�DJLVFRQR�VXL�IXQJKL�FKH�FRORQL]]DQR�L�WHVVXWL�OHJQRVL�GHOOH�YLWL�
PDODWH�PD�LQWHUIHULVFRQR�FRQ�L�PHFFDQLVPL�FKH�GHWHUPLQDQR�OR�VYLOXSSR�GHOOH�FORURVL�H�QHFURVL�
QHJOL�VSD]L�LQWHUQHUYDOL�GHOOH�IRJOLH��,Q�WDO�PRGR�L�WUDWWDPHQWL�DXPHQWDQR�LO�QDWXUDOH�SURFHVVR�GL�
PDVFKHUDPHQWR�GHL�VLQWRPL��SHU�LO�TXDOH�VROR�XQD�IUD]LRQH�GHOOH�YLWL�PDODWH�PDQLIHVWD�VLQWRPL�
PHQWUH� O¶DOWUD�� LQ� GLSHQGHQ]D� GHOOH� FRQGL]LRQL� DPELHQWDOL�� PRVWUD� VLQWRPL� DWWHQXDWL�� QRQ�
SURSRU]LRQDOL� DOO¶HQWLWj� GHOOD� FRORQL]]D]LRQH� GHL� WHVVXWL� OHJQRVL�� R� DSSDUH� WRWDOPHQWH�
DVLQWRPDWLFD��6XULFR�HW�DO����������



�
�

�

/D� VLJQLILFDWLYD� ULGX]LRQH� GHL� VLQWRPL� IRJOLDUL� q� VWDWD� RWWHQXWD� FRQ� OD� PLVFHOD� D� WUH�
FRPSRQHQWL�QHOOD�TXDOH�JOL�HVWUDWWL�GL�DOJKH�DJLVFRQR�SODXVLELOPHQWH�FRPH� YHLFROR�G¶LQJUHVVR�
GHL�QXWULHQWL�QHL�WHVVXWL�IRJOLDUL��,�WUDWWDPHQWL�FRQ�PLVFHOH�GL�FDOFLR�H�PDJQHVLR� VHQ]D�DOJKH�R�
FRQ�L�VLQJROL�6DOL�KDQQR�VRUWLWR�HIIHWWL�GHFLVDPHQWH�LQIHULRUL��DO�SDUL�GL�TXHOOL�HIIHWWXDWL�FRQ�VROH�
DOJKH�LQ�DOWUH�VSHULPHQWD]LRQL��'L�0DUFR�H�2VWL��������&DO]DUDQR��GDWL�QRQ�SXEEOLFDWL���
/¶LQFUHPHQWR� GL� WUDQV�UHVYHUDWUROR� VHPSUH� ULVFRQWUDWR� QHOOH� IRJOLH� GL� WXWWL� L� WLSL� GL� YLWL�

WUDWWDWH�� FRVu� FRPH� LO� VXSHULRUH� FRQWHQXWR� GL� IODYRQRLGL� QHOOH� IRJOLH� GL� YLWL� DVLQWRPDWLFKH�
WUDWWDWH�� KDQQR� LQGLFDWR� OD� YHURVLPLOH� LQGX]LRQH� GL� XQD� ULVSRVWD� GL� GLIHVD�� ,� PHWDEROLWL�
VHFRQGDUL�� FRPH� L� IODYRQRLGL�� VRQR� LQIDWWL� FRLQYROWL� QHL�PHFFDQLVPL�GL� GLIHVD�GHOOD� SLDQWD� GD�
DJHQWL�ELRWLFL�R�DELRWLFL��/LPD�HW�DO����������/¶HIIHWWXD]LRQH�GHL�WUDWWDPHQWL�GXUDQWH�OD�FUHVFLWD�
YHJHWDWLYD�� D� SDUWLUH�GDOOH� IDVL� VXELWR� VXFFHVVLYH� DO� JHUPRJOLDPHQWR�� q� VHPEUDWD� FDXVDUH�XQD�
SUHFRFH�DWWLYD]LRQH�GHOOH�ULVSRVWH�GL�GLIHVD�LQWHUIHUHQGR�FRQ�LO�³EXUVW´�RVVLGDWLYR��FXL�FRQVHJXH�
LO� GDQQR� IRJOLDUH� SUREDELOPHQWH� GHWHUPLQDWR� GDL� IDWWRUL� GL� YLUXOHQ]D� YHLFRODWL� GDO� OHJQR� DOOD�
FKLRPD� WUDPLWH� LO� IOXVVR� OLQIDWLFR�� 9DOWDXG� HW� DO�� ������� KDQQR� LQGLFDWR� XQD� UHOD]LRQH� WUD�
O¶LQFUHPHQWR�GL�VSHFLH�UHDWWLYH�GHOO¶RVVLJHQR��526��H�OD�GLPLQX]LRQH�GHL�FDURWHQRLGL�H�GHO�ORUR�
UHODWLYR�HIIHWWR�GL�SURWH]LRQH�GDO�GDQQR�RVVLGDWLYR�QHOOH�IRJOLH�GL�YLWL�LQIHWWH�GD�HVFD�FKH�VWDQQR�
LQL]LDQGR� DG� HVSULPHUH� L� VLQWRPL�� 1HO� SUHVHQWH� ODYRUR� OH� RVVHUYD]LRQL� LVWRORJLFKH� KDQQR�
ULYHODWR�XQ� LQFUHPHQWR�GL� IODYRQRLGL� LQ�SUH�FKLXVXUD�JUDSSROR�QHOOH� IRJOLH�GL�YLWL� WUDWWDWH�FKH�
ULPDQJRQR� DVLQWRPDWLFKH� LQGLFDQGR� O¶DWWLYD]LRQH� GL� XQD� ULVSRVWD� GL� GLIHVD� GHOOD� SLDQWD�
�7UHXWWHU��������QHO�SHULRGR�FKH�SUHFHGH�OD�FRPSDUVD�PDVVLYD�GHL�VLQWRPL�QHO�YLJQHWR��
,� QXWULHQWL�� FRPH� &D���� RJJHWWR� GHO� SUHVHQWH� ODYRUR�� SRWUHEEHUR� DYHUH� XQ� UXROR�

QHOO¶DWWHQXD]LRQH�GHOOD�ULVSRVWD�RVVLGDWLYD�FKH�FDXVD�FORURVL�H�QHFURVL�LQWHUQHUYDOL��/LPD�HW�DO���
�������*OL� HIIHWWL� EHQHILFL� GL� &D��� VRQR� VWDWL� GHVFULWWL� LQ� QXPHURVL� SDWRVLVWHPL� �%LJJV� HW� DO���
�������7DOL�HIIHWWL�SRWUHEEHUR�HVVHUH�FRUUHODWL�DJOL�DFFXPXOL�GL�FDOPRGXOLQD�FKH�UHJROD�O¶DFLGR�
VDOLFLOLFR�FKH�LQQHVFD�OD�UHD]LRQH�GL�GLIHVD�ULGXFHQGR�OD�UHD]LRQH�GL�LSHUVHQVLELOLWj��/HFRXULHX[�
HW�DO���������'X�HW�DO���������� ,QROWUH�XQ�HOHYDWR�FRQWHQXWR�GL�FDOFLR�QHJOL�VSD]L� LQWHUFHOOXODUL�
SXz� HVVHUH� DVVRFLDWR� DOO¶LQFUHPHQWR� GHOOD� VLQWHVL� GL� ILWRDOHVVLQH� �7DYHUQLHU� HW� DO��� ������� ,Q�
DJJLXQWD��LO�FDOFLR�KD�OD�FDSDFLWj�GL�OHJDUVL�DOOH�SHFWLQH��&RQZD\�HW�DO���������FRQIHUHQGR�XQD�
SDUWLFRODUH�UHVLVWHQ]D�PHFFDQLFD�DOOH�SDUHWL�FHOOXODUL��.UDW]NH���������/D�FDSDFLWj�GHO�FDOFLR�QHO�
ULQIRU]DUH� OH� SDUHWL� FHOOXODUL� q� VWDWD� LQGLFDWD� GDO� VXSHULRUH� FRQWHQXWR� GL� GUXVH� GL� RVVDODWR� GL�
FDOFLR�QHOOH�IRJOLH�GHOOH�YLWL� WUDWWDWH�FKH�ULPDQHYDQR�DVLQWRPDWLFKH��7DOL�GUXVH�VRQR�XQD�GHOOH�
IRUPH�GL�VWRFFDJJLR�GL�&D���QHL�WHVVXWL�IRJOLDUL��/HFRXULH[�HW�DO����������
8Q�XOWHULRUH�ULOHYDQWH�DVSHWWR�GHO�FDOFLR�LQ�XQD�PDODWWLD�FRPH�OD�*/6'�SRWUHEEH�FRQVLVWHUH�

QHO� VXR� UXROR�GL� ULWDUGR�GHOOD� VHQHVFHQ]D� IRJOLDUH�� FRPH�GLPRVWUDWR� LQ�$UDELGRSVLV� H� LQ� DOWUH�
SLDQWH��0D�HW�DO����������,QIDWWL�OD�µWLJUDWXUD¶�IRJOLDUH�q�VWDWD�GHVFULWWD�FRPH�FRQVHJXHQ]D�GL�XQ�
SUHFRFH�LQYHFFKLDPHQWR�QHOOH�]RQH�GHO�PHVRILOOR�LQWHUQHUYDOL��$QGROIL�HW�DO���������H�SHUWDQWR�
LO�UXROR�GHO�FDOFLR�QHO�ULWDUGDUH�WDOH�SURFHVVR�SRWUHEEH�HVVHUH�ULOHYDQWH��
/H� GLIIHUHQWL� IXQ]LRQL� GHO� PDJQHVLR� QHOOH� SLDQWH� DJUDULH� VRQR� VWDWH� DPSLDPHQWH� GHVFULWWH�

�0DUVFKQHU�� ������� PHQWUH� ,O� UXROR� GHO� PDJQHVLR� QHOOD� GLIHVD� GDOOH� PDODWWLH� q� PROWR� PHQR�
FRQRVFLXWR�GL�TXHOOR�GHO�FDOFLR�H�L�QRQ�QXPHURVL�VWXGL�HIIHWWXDWL�SUHVHQWDQR�DVSHWWL�GLVFRUGDQWL�
�-RQHV� H� +XEHU�� ������� ,O� PDJQHVLR� q� XQD� FRPSRQHQWH� HVVHQ]LDOH� GHOOD� FORURILOOD� H� OD� VXD�
FDUHQ]D� SRUWD� JHQHUDOPHQWH� DOOD� FORURVL�� 1HOOH� IRJOLH� GL� YLWH� OD� FDUHQ]D� GL� PDJQHVLR� VL�
PDQLIHVWD� FRQ� VLQWRPL� VLPLOL� D� TXHOOL� SURYRFDWL� GDOOD�*/6'�� FRPSRUWDQGR� FORURVL� H� QHFURVL�
LQWHUQHUYDOL�� 7DOH� HOHPHQWR� SRWUHEEH� DYHUH� XQ� UXROR� SL�� GLUHWWR� QHOOD� LQWHUD]LRQH� SLDQWD�
SDWRJHQR�� &ROUDW� ������� KD� GHVFULWWR� O¶DWWLYD]LRQH� GL� XQ� SURFHVVR� GL� GHWRVVLILFD]LRQH� GL�
ILWRWRVVLQH� GHWHUPLQDWR� GD� 0Q��� H� 0J��� QHOOH� LQIH]LRQL� GD� (XW\SD� ODWD�� /¶HXWLSLQD� YLHQH�
WUDVIRUPDWD�GDOOH�FHOOXOH�GL�YLWH�LQ�HXWLSLQROR��FRPSRVWR�QRQ�WRVVLFR��HG�q�VWDWR�LSRWL]]DWR�FKH�
OD� VXVFHWWLELOLWj� DOO¶HXWLSLRVL� VLD� IRUWHPHQWH� OHJDWD� DOOD� FDSDFLWj� GHOOH� FHOOXOH� GL� GHWRVVLILFDUH�
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O¶HXWLSLQD�� 3HUWDQWR� VL� SXz� ULWHQHUH� SRVVLELOH� XQD� VLPLOH� DWWLYLWj� QHL� FRQIURQWL� GHOOH� WRVVLQH�
SURGRWWH�GDL�SDWRJHQL�GHO�FRPSOHVVR�HVFD������

�
&21&/86,21,�

,� WUDWWDPHQWL� FRQ� OD� PLVFHOD� FRPSOHWD� GHVFULWWL� QHO� SUHVHQWH� ODYRUR� KDQQR� ULGRWWR�
VLJQLILFDWLYDPHQWH�LQFLGHQ]D�H�JUDYLWj�GHL�VLQWRPL�VXOOD�FKLRPD�GL�*/6'��VWLPRODWR�O¶DWWLYLWj�
YHJHWDWLYD��FRPH�GLPRVWUDWR�GDOOD� VXSHULRUH� VXSHUILFLH�GHOOH� IRJOLH�GHL� WUDOFL�SULPDUL��QRQFKp�
DXPHQWDWR�TXDQWLWj�H�TXDOLWj�GHOOD�SURGX]LRQH��,QROWUH�QRQ�VRQR�PDL�VWDWL�ULVFRQWUDWL�IHQRPHQL�
GL�ILWRWRVVLFLWj��3HUWDQWR�WDOL�ULVXOWDWL��FKH�UDSSUHVHQWDQR�LO�SULPR�HIILFDFH�WUDWWDPHQWR�IRJOLDUH�
SHU�ULGXUUH�L�VLQWRPL�GL�*/6'��GRSR�OD�SL��PRGHUDWD�ULGX]LRQH�RWWHQXWD�FRQ�LO�)RVHW\O�$O��'L�
0DUFR� HW� DO��� ������� LQFRUDJJLDQR� O¶XWLOL]]R� GHOOD� PLVFHOD� IHUWLOL]]DQWH� VSHULPHQWDWD� H�
UDSSUHVHQWDQR�XQ�QXRYR�DSSURFFLR�SHU� OR� VYLOXSSR�GL�XQD� VWUDWHJLD�GL�GLIHVD�QHL�FRQIURQWL�GL�
TXHVWD�FRPSOHVVD�PDODWWLD��
�
/D�SDUWLFRODUH�ULGX]LRQH�GHL�VLQWRPL�IRJOLDUL�H�LO�PLJOLRUDPHQWR�GHL�SDUDPHWUL�SURGXWWLYL�GHWHUPLQDWL�GDOOH�LQIOXHQ]H�

VXL� SURFHVVL� ILVLRORJLFL� H� VXOOH� FDUDWWHULVWLFKH� LVWRORJLFKH� KDQQR� LQGRWWR� DO� GHSRVLWR� GL� XQD� GRPDQGD� GL� EUHYHWWR�
�'RPDQGD�GL�EUHYHWWR�LWDOLDQR�Q��50����$�������GHO���PDU]R�������VXOO¶XWLOL]]R�GL�PLVFHOH�GL�FORUXUR�GL�FDOFLR�H�R�
QLWUDWR�GL�PDJQHVLR�H�DOJKH�GHO�JHQHUH�)XFDOHV�SHU� LO�FRQWHQLPHQWR�GHL�VLQWRPL�D�FDULFR�GHOO¶DSSDUDWR�HSLJHR�GL�YLWL�
FROSLWH�GD�PDODWWLH�GHO�FRPSOHVVR�HVFD�FKH�VL�PDQLIHVWDQR�FRQ�WLJUDWXUH�IRJOLDUL��FRQFHVVR�GDOO¶8IILFLR�,WDOLDQR�0DUFKL�
H� %UHYHWWL� GHO� 0LQLVWHUR� GHOOR� 6YLOXSSR� (FRQRPLFR� FRQ� QXPHUR� ����������� �7LWRODUH�� 8QLYHUVLWj� GHJOL� 6WXGL� GL�
7HUDPR��,QYHQWRUH��'RWW��)UDQFHVFR�&DO]DUDQR���LQ�GDWD�������������H�DWWXDOPHQWH�LQ�IDVH�GL�HVWHQVLRQH�LQ�(XURSD����
�

/$925,�&,7$7,��
$QGROIL� $���0XJQDL� /��� /XTXH� -��� 6XULFR�*��� &LPPLQR� $��� (YLGHQWH� $��� ������ 3K\WRWR[LQV�

SURGXFHG�E\�IXQJL�DVVRFLDWHG�ZLWK�JUDSHYLQH�WUXQN�GLVHDVHV��7R[LQV��������������������
%LJJV�$�5���(O�.KROL�0�0���(O�1HVKDZ\�6�0��������(IIHFW�RI�FDOFLXP�VDOWV�RQ�JURZWK��SHFWLF�

HQ]\PH�DFWLYLW\��DQG�FRORQL]DWLRQ�RI�SHDFK�WZLJV�E\�/HXFRVWRPD�SHUVRRQLL��3ODQW�'LVHDVH�
�������������

&DO]DUDQR�)���6HJKHWWL� /���'HO�&DUOR�0���&LFKHOOL�$��� ������(IIHFW� RI� HVFD�RQ� WKH�TXDOLW\�RI�
EHUULHV��PXVWV�DQG�ZLQHV��3K\WRSDWKRORJLD�0HGLWHUUDQHD��������������

&DO]DUDQR� )��� $PDOILWDQR� &��� 6HJKHWWL� /��� '¶$JRVWLQR� 9��� ������ )ROLDU� WUHDWPHQW� RI� HVFD�
SURSHU�DIIHFWHG�YLQHV�ZLWK�QXWULHQWV�DQG�ELR�DFWLYDWRUV��3K\WRSDWKRORJLD�0HGLWHUUDQHD�����
����������

&DO]DUDQR� )��� '¶$JRVWLQR� 9��� 'HO� &DUOR� 0��� ������ 7UDQV�UHVYHUDWURO� H[WUDFWLRQ� IURP�
JUDSHYLQH��DSSOLFDWLRQ�WR�EHUULHV�DQG�OHDYHV�IURP�YLQHV�DIIHFWHG�E\�HVFD�SURSHU��$QDO\WLFDO�
/HWWHUV�����������

&DO]DUDQR� )��� $PDOILWDQR� &��� 6HJKHWWL� /��� &R]]ROLQR� 9��� ������ 1XWULWLRQDO� VWDWXV� RI� YLQHV�
DIIHFWHG�ZLWK�HVFD�SURSHU��3K\WRSDWKRORJLD�0HGLWHUUDQHD������������

&DO]DUDQR�)���'¶$JRVWLQR�9���2VWL�)���'L�0DUFR�6���������/HYHOV�RI�WUDQV�UHVYHUDWURO�LQ�OHDYHV�
RI�YLQHV�DIIHFWHG�ZLWK� ³HVFD´�� ,Q��3URWHFWLRQ�DQG�3URGXFWLRQ� LQ�9LWLFXOWXUH�� ,2%&�:356�
%XOOHWLQ�9RO���������������

&ROUDW� 6��� 'HVZDUWH� &��� /DWFKp�$��� .ODpEH�.��� %RX]D\HQ�0��� )DOORW� -��� 5RXVWDQ� -�3��� ������
(Q]\PDWLF� GHWR[LILFDWLRQ� RI� HXW\SLQH�� D� WR[LQ� IURP� (XW\SD� ODWD�� E\�9LWLV� YLQLIHUD� FHOOV��
SDUWLDO�SXULILFDWLRQ�RI�DQ�1$'3+�GHSHQGHQW�DOGHK\GH�UHGXFWDVH��3ODQWD���������������

&RQZD\�:�6���6DPV�&�(���$EERWW�-�$���%UXWRQ�%�'���������3RVWKDUYHVW�FDOFLXP�WUHDWPHQW�RI�
DSSOH� IUXLW� WR� SURYLGH� EURDG�VSHFWUXP� SURWHFWLRQ� DJDLQVW� SRVWKDUYHVW� SDWKRJHQV�� 3ODQW�
'LVHDVH��������������

'L�0DUFR�6���2VWL�)���������(IIHFW�RI�ELRVWLPXODQW� VSUD\V�RQ�3KDHRPRQLHOOD�FKODP\GRVSRUD�
DQG� HVFD� SURSHU� LQIHFWHG� YLQHV� XQGHU� JUHHQKRXVH� DQG� ILHOG� FRQGLWLRQV�� 3K\WRSDWKRORJLD�
0HGLWHUUDQHD�������������
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'L�0DUFR�6���2VWL�)���&DO]DUDQR�)���5REHUWL�5���9HURQHVL�$���$PDOILWDQR�&���������(IIHFWV�RI�
JUDSHYLQH� DSSOLFDWLRQV� RI� IRVHW\O�DOXPLQLXP� IRUPXODWLRQV� IRU� GRZQ\� PLOGHZ� FRQWURO� RQ�
³HVFD´�DQG�DVVRFLDWHG�IXQJL��3K\WRSDWKRORJLD�0HGLWHUUDQHD�����6����6�����

'X�/���$OL�*�6���6LPRQV�.�$���+RX�-���<DQJ�7���5HGG\�$�6�1���3RRYDLDK�%�:���������&D����
FDOPRGXOLQ�UHJXODWH�VDOLF\OLF�DFLG�PHGLDWHG�SODQW�LPPXQLW\��1DWXUH�����������������

-RQHV�-�%���+XEHU�'�0���������0DJQHVLXP�DQG�SODQW�GLVHDVH��,Q��0LQHUDO�1XWULWLRQ�DQG�3ODQW�
'LVHDVH���'DWQRII�/�(���HG����$PHULFDQ�3K\WRSDWKRORJLFDO�6RFLHW\��6W��3DXO��01��86$�����
�����

.UDW]NH�0�*���������6WXG\�RI�PHFKDQLVP�RI�FDOFLXP�XSWDNH�E\�SRWDWR�WXEHUV�DQG�RI�FHOOXODU�
SURSHUWLHV�DIIHFWLQJ�VRIW�URW��3K��'��7KHVLV��8QLYHUVLW\�RI�:LVFRQVLQ��0'��86$��

/HFRXULHX[� '��� 5DQMHYD� 5�� 3XJLQ� $��� ������ &DOFLXP� LQ� SODQW� GHIHQFH�VLJQDOOLQJ� SDWKZD\V��
1HZ�3K\WRORJLVW���������������

/LPD� 0�5�0��� )HUUHUHV� )��� 'LDV� $�&�3��� ������ 5HVSRQVH� RI� 9LWLV� YLQLIHUD� FHOO� FXOWXUHV� WR�
3KDHRPRQLHOOD� FKODP\GRVSRUD�� FKDQJHV� LQ� SKHQROLF� SURGXFWLRQ�� R[LGDWLYH� VWDWH� DQG�
H[SUHVVLRQ�RI�GHIHQFH�UHODWHG�JHQHV��(XURSHDQ�-RXUQDO�RI�3ODQW�3DWKRORJ\���������������

0D�:��� 6PLJHO� $��� :DONHU� 5�.��� 0RHGHU� :��� <RVKLRND� .��� %HUNRZLW]�� *�$��� ������ /HDI�
VHQHVFHQFH� VLJQDOLQJ��7KH�&D���FRQGXFWLQJ�$UDELGRSVLV�F\FOLF�QXFOHRWLGH�JDWHG�FKDQQHO��
DFWV�WKURXJK�QLWULF�R[LGH�WR�UHSUHVV� VHQHVFHQFH�SURJUDPPLQJ��3ODQW�SK\VLRORJ\����������
�����

0DUVFKQHU� 3�� �HG��� ������ 0DUVFKQHU¶V� 0LQHUDO� 1XWULWLRQ� RI� +LJKHU� 3ODQWV� �7KLUG� (GLWLRQ���
(OVHYLHU�/WG��

0F.LQQH\� +�+��� ������ ,QIOXHQFH� RI� VRLO� WHPSHUDWXUH� DQG� PRLVWXUH� RQ� LQIHFWLRQ� RI� ZKHDW�
VHHGOLQJV�E\�+HOPLQWKRVSRULXP�VDWLYXP��-RXUQDO�RI�$JULFXOWXUDO�5HVHDUFK��������������

5ROVKDXVHQ�3�(���ÒUEH]�7RUUHV�-�5���5RRQH\�/DWKDP�6���(VNDOHQ�$���6PLWK�5�-���*XEOHU�:�'���
������(YDOXDWLRQ�RI�SUXQLQJ�ZRXQG�VXVFHSWLELOLW\�DQG�SURWHFWLRQ�DJDLQVW� IXQJL�DVVRFLDWHG�
ZLWK�JUDSHYLQH� WUXQN�GLVHDVHV��$PHULFDQ�-RXUQDO�RI�(QRORJ\�DQG�9LWLFXOWXUH���� ���������
������

6XULFR�*���0XJQDL�/���0DUFKL�*���������2OGHU�DQG�PRUH�UHFHQW�REVHUYDWLRQV�RQ�HVFD��D�FULWLFDO�
RYHUYLHZ��3K\WRSDWKRORJLD�0HGLWHUUDQHD�����6���6����

6XULFR�*���0XJQDL�/���0DUFKL�*���������7KH�HVFD�GLVHDVH�FRPSOH[��,Q��,QWHJUDWHG�0DQDJHPHQW�
RI�'LVHDVHV�&DXVHG�E\�)XQJL��3K\WRSODVPD�DQG�%DFWHULD�� �&LDQFLR�$���0XNHUML�.�*���HG���
6SULQJHU��+HLGHOEHUJ��*HUPDQ\�����������

6XULFR�*���0DUFKL�*���0XJQDL�/���3HGXWR�)���������(VSUHVVLRQH�GHL�VLQWRPL�IRJOLDUL�GHOO¶HVFD�
LQ� IXQ]LRQH� GHOOD� GLVSRQLELOLWj� GL� DFTXD� QHO� VXROR� H� JHUPRJOLDPHQWR� GHOOH� JHPPH�� ,Q�� ,O�
0DO�GHOO¶(VFD�GHOOD�9LWH��,QWHUYHQWL�GL�ULFHUFD�H�6SHULPHQWD]LRQH�SHU�LO�&RQWHQLPHQWR�'HOOD�
0DODWWLD��3URJHWWR�0HV9LW�� �6XULFR�*���0XJQDL�/���HG����$UVLD�5HJLRQH�7RVFDQD��)LUHQ]H��
,WDO\�����������

7DYHUQLHU� � (���:HQGHKHQQH�'��� %OHLQ� -�3��� 3XJLQ� $��� ������ ,QYROYHPHQW� RI� IUHH� FDOFLXP� LQ�
DFWLRQ�RI� FU\SWRJHLQ�� D� SURWHLQDFHRXV� HOLFLWRU� RI� K\SHUVHQVLWLYH� UHDFWLRQ� LQ� WREDFFR� FHOOV��
3ODQW�3K\VLRORJ\��������������������

7UHXWWHU� '��� ������ 6LJQLILFDQFH� RI� IODYRQRLGV� LQ� SODQW� UHVLVWDQFH�� D� UHYLHZ�� (QYLURQPHQWDO�
&KHPLVWU\�/HWWHUV�������������

9DOWDXG�&���7KLEDXOW�)���/DULJQRQ�3���%HUWVFK�&���)OHXUDWǦ/HVVDUG�3���%RXUERXORX[�$���������
6\VWHPLF� GDPDJH� LQ� OHDI�PHWDEROLVP� FDXVHG� E\� HVFD� LQIHFWLRQ� LQ� JUDSHYLQHV��$XVWUDOLDQ�
-RXUQDO�RI�*UDSH�DQG�:LQH�5HVHDUFK������������������
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