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8Q¶LSRWHVL�FRJQLWLYD�VXOO¶RULJLQH�GHO�OLQJXDJJLR

���,QWURGX]LRQH

,Q� TXHVWR� DUWLFROR� DQDOL]]LDPR� O¶RULJLQH� GHO� OLQJXDJJLR� XPDQR�GDO� SXQWR� GL� YLVWD� GHOOD�
WUDGL]LRQH� QDWXUDOLVWLFD� GDUZLQLDQD�� YDOH� D� GLUH� DVVXPHQGR� O¶LGHD� FKH� LO� OLQJXDJJLR� VLD� LQ�
FRQWLQXLWj�FRQ�L�VLVWHPL�FRPXQLFDWLYL�GHJOL�DQLPDOL�QRQ�XPDQL��,O�SUHVXSSRVWR�PHWRGRORJLFR�
D�IRQGDPHQWR�GHO�QRVWUR�ODYRUR�q�FKH�O¶RULJLQH�GHO�OLQJXDJJLR�GHEED�HVVHUH�WHPDWL]]DWD�LQ�
ULIHULPHQWR�DOO¶RULJLQH�H�DOO¶HYROX]LRQH�GHOOD�PHQWH��7DOH�SUHVXSSRVWR�GLSHQGH�GDOO¶DGR]LRQH�
GL�XQD�SUHFLVD�LSRWHVL�WHRULFD�FLUFD�OD�QDWXUD�GHOOH�IDFROWj�YHUEDOL�XPDQH��'DO�QRVWUR�SXQWR�GL�
YLVWD��LO�OLQJXDJJLR�SRJJLD�LQ�PRGR�IRQGDPHQWDOH�VX�VLVWHPL�FRJQLWLYL�GL�QDWXUD�QRQ�OLQJXLVWL�
FD�FKH�QH�SHUPHWWRQR�LO�IXQ]LRQDPHQWR�HIIHWWLYR��DFTXLVL]LRQH��SURGX]LRQH�H�FRPSUHQVLRQH����
6WDELOLUH�TXDOL�VLDQR�L�GLVSRVLWLYL�FRJQLWLYL�FRLQYROWL�LQ�WDOH�RSHUD]LRQH�KD�SURIRQGH�ULSHUFXV�
VLRQL�VXO�PRGHOOR�LQWHUSUHWDWLYR�DGRWWDWR��
/¶LSRWHVL�D�IRQGDPHQWR�GL�TXHVWR�ODYRUR�q�FKH�L�VLVWHPL�GL�HODERUD]LRQH�FRLQYROWL�QHOO¶RULJL�

QH�GHO�OLQJXDJJLR�VLDQR�ULIHULELOL�DOOH�FDSDFLWj�GL�RUJDQL]]D]LRQH�H�SLDQL¿FD]LRQH�GHOO¶D]LRQH�
DOOD�EDVH�GHOOD�UHOD]LRQH�GHJOL�LQGLYLGXL�FRQ�O¶DPELHQWH�FLUFRVWDQWH��1HL�SURVVLPL�SDUDJUD¿��
XWLOL]]DQGR�L�GDWL�SURYHQLHQWL�GDOO¶DUFKHRORJLD�FRJQLWLYD��GDOOD�SULPDWRORJLD�H�GDOOH�QHXUR�
VFLHQ]H�� FL�SURSRQLDPR�GL�PRVWUDUH� FKH� LO� OLQJXDJJLR�XPDQR� WUDH�RULJLQH�GDL�PHFFDQLVPL�
FRJQLWLYL�FKH�SHUPHWWRQR�DJOL�RUJDQLVPL�GL�³DJLUH�VXO�PRQGR�H�DJLUH�QHO�PRQGR´��7UD�TXHVWL�
XQ�UXROR�GL�SULPR�SLDQR�q�JLRFDWR�GDL�GLVSRVLWLYL�DOOD�EDVH�GHOOD�FDSDFLWj�GL�FRVWUX]LRQH�H�
XVR�GL�VWUXPHQWL��$�SDUWLUH�GD�FRQVLGHUD]LRQL�GHO�JHQHUH��LO�QRVWUR�RELHWWLYR�q�PRVWUDUH�FKH�OH�
D]LRQL�PDQXDOL�QHFHVVDULH�SHU�OD�SURGX]LRQH�H�O¶XVR�GL�VWUXPHQWL�KDQQR�DSHUWR�OD�VWUDGD�D�XQ�
VLVWHPD�FRPXQLFDWLYR�EDVDWR�VX�JHVWL�PDQXDOL�LO�TXDOH��D�VXD�YROWD��KD�FRVWLWXLWR�XQ�SUHFXUVRUH�
HYROXWLYR�GHO�OLQJXDJJLR�SDUODWR�

���+RPR�IDEHU��OD�SURGX]LRQH�OLWLFD�QHOO¶HYROX]LRQH�XPDQD

/D�WHVL�DOOD�EDVH�GL�TXHVWR�VFULWWR�q�FKH�OD�FDSDFLWj�GL�³WUDVIRUPD]LRQH´�GHO�PRQGR�GHEED�
HVVHUH�FRQVLGHUDWD�WUD�L�FRVWLWXHQWL�HVVHQ]LDOL�GHOOD�FRPXQLFD]LRQH�XPDQD��SL��QHOOR�VSHFL¿FR��
OD�QRVWUD�LGHD�q�FKH�DOFXQH�GHOOH�SURSULHWj�DOOD�EDVH�GHOO¶DYYHQWR�GHO�OLQJXDJJLR�XPDQR�VLDQR�

�� &IU��*��)DXFRQQLHU��&RJQLWLYH�/LQJXLVWLFV��LQ�/��1DGHO��(QF\FORSHGLD�RI�&RJQLWLYH�6FLHQFH��0DFPLOODQ��
/RQGRQ�� ������)��)HUUHWWL��3HUFKp�QRQ� VLDPR� VSHFLDOL��0HQWH� OLQJXDJJLR� H� QDWXUD�XPDQD��/DWHU]D��
5RPD�%DUL�������
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OHJDWH�D�XQD�VSHFL¿FD�FODVVH�GL�VLVWHPL�GL�HODERUD]LRQH��TXHOOL�FKH�FRQVHQWRQR�DJOL�RUJDQLVPL�
GL�³DJLUH�QHO�PRQGR�H�GL�DJLUH�VXO�PRQGR´�LQ�FXL�YLYRQR���,Q�XQD�SURVSHWWLYD�GL�TXHVWR�WLSR��
XQ�UXROR�GL�SULPR�SLDQR�q�JLRFDWR�GDOOH�DELOLWj�GL�FRVWUX]LRQH�H�XVR�GL�VWUXPHQWL�LQ�SLHWUD�FKH�
FRPSDLRQR�QHO�UHFRUG�DUFKHRORJLFR�FRQ�OD�QDVFLWD�GHL�SULPL�RPLQLGL��DSSDUWHQHQWL�DO�JHQHUH�
+RPR��FLUFD�GXH�PLOLRQL�H�PH]]R�GL�DQQL�ID���/D�QRVWUD�LGHD�q�FKH�O¶DQDOLVL�GL�TXHVWH�DELOLWj�
DSUD�OD�VWUDGD�D�XQ�PRGHOOR�LQWHUSUHWDWLYR�FLUFD�OD�QDWXUD�GHO�OLQJXDJJLR�LQ�JUDGR�GL�VSLHJDUQH�
O¶RULJLQH��3ULPD�GL�GLVFXWHUH�OH�FDSDFLWj�FRJQLWLYH�LPSOLFDWH�QHOOD�FRVWUX]LRQH�H�QHOO¶XVR�GL�
VWUXPHQWL�SUHLVWRULFL��q�EHQH�SDVVDUH�EUHYHPHQWH�LQ�UDVVHJQD�OH�GLYHUVH�LQGXVWULH�OLWLFKH�FKH�
KDQQR�FDUDWWHUL]]DWR�OD�¿ORJHQHVL�XPDQD��
7UDGL]LRQDOPHQWH� JOL� DUFKHRORJL� FODVVL¿FDQR� OH� LQGXVWULH� OLWLFKH� SUHLVWRULFKH� LQ� TXDWWUR�

FDWHJRULH��0RGR����0RGR����0RGR����0RGR����/D�WHFQLFD�GHO�0RGR����R�ROGXYDLDQR��FRPX�
QHPHQWH�DVVRFLDWD� DG�+RPR�KDELOLV�� FRPSDUH�QHOOD�GRFXPHQWD]LRQH� IRVVLOH� LQWRUQR�D�GXH�
PLOLRQL�H�PH]]R�GL�DQQL�ID�H�SHUGXUD�SHU�XQ�DUFR�WHPSRUDOH�DVVDL�OXQJR��FLUFD�XQ�PLOLRQH�GL�
DQQL���,Q�WDOH�WHFQLFD�XQ�RJJHWWR�YLHQH�XWLOL]]DWR�SHU�PRGL¿FDUQH�XQ�DOWUR�DO�¿QH�GL�UHQGHUOR�
HI¿FLHQWH�SHU�XQ�VXFFHVVLYR�XWLOL]]R�FRPH�VWUXPHQWR��1HOOR�VSHFL¿FR�OD�ODYRUD]LRQH�ROGXYD�
LDQD�FRQVLVWH�QHOOD�VFKHJJLDWXUD�GHO�PDUJLQH�GL�XQ�FLRWWROR�SHU�RWWHQHUH�XQ�ERUGR�WDJOLHQWH��
TXDQGR�O¶RSHUD]LRQH�DYYLHQH�VX�XQD�VROD�IDFFLD��LO�ULVXOWDWR�¿QDOH�q�XQ�FLRWWROR�PRQRIDFFLDOH�
�FKRSSHU���TXDQGR�OD�VFKHJJLDWXUD�FRLQYROJH�HQWUDPEH�OH�VXSHU¿FL�VL�KD�XQ�FLRWWROR�ELIDFFLD�
OH��FKRSSLQJ�WRRO���
,QWRUQR�D�XQ�PLOLRQH�H�VHWWHFHQWR�DQQL�ID��DOO¶ROGXYDLDQR�VL�DI¿DQFD�XQD�QXRYD�H�SL��FRP�

SOHVVD�PRGDOLWj�WHFQRORJLFD��LO�0RGR���R�LQGXVWULD�DFKHXOHDQD���/¶DFKHXOHDQR��WUDGL]LRQDO�
PHQWH�DWWULEXLWR�DG�RPLQLGL�TXDOL�+RPR�HUJDVWHU�H�+RPR�HUHFWXV��q�XQD�WHFQLFD�GL�VFKHJJLD�
WXUD�GHOOD�SLHWUD�FDUDWWHUL]]DWD�GDOOD�SUHVHQ]D�GL�XQ�WLSLFR�PDQXIDWWR��LO�ELIDFFLDOH��R�DVFLD�D�
PDQR�VLPPHWULFD���7DOH�PDQXIDWWR�q�FRVWUXLWR�PRGHOODQGR�XQD�SLHWUD�GL�JUDQGL�GLPHQVLRQL�
VX�HQWUDPEL�L�ODWL�¿QR�D�RWWHQHUH�XQD�IRUPD�D�PDQGRUOD�VLPPHWULFD�H�UHJRODUH��/R�VYLOXSSR�
GHOO¶LQGXVWULD�DFKHOHXDQD�YLHQH�FRQVLGHUDWD�XQ�HYHQWR�FKLDYH�QHOO¶HYROX]LRQH�FRJQLWLYD�XPD�
QD�SRLFKp�HVVD�ULÀHWWH�OD�FDSDFLWj�GD�SDUWH�GHJOL�RPLQLGL�GL�³LPSRUUH�XQD�IRUPD�DUELWUDULD´�DOOD�
SLHWUD��H�OD�SUHVHQ]D�GL�FRPSOHVVL�³WHPSODWH´�PHQWDOL��H�R�SURFHGXUDOL����,Q�HIIHWWL��SHU�UHDOL]�

�� )��)HUUHWWL�,��$GRUQHWWL��'DOOD�FRPXQLFD]LRQH�DO�OLQJXDJJLR��6FLPPLH��RPLQLGL�H�XPDQL�LQ�XQD�SURVSHW�
WLYD�GDUZLQLDQD��0RQGDGRUL�8QLYHUVLWj��0LODQR�������

�� *OL�RPLQLGL�VRQR�JOL�HVHPSODUL�DSSDUWHQHQWL�DOOD�PHGHVLPD�WUDLHWWRULD�HYROXWLYD�GL�+RPR�VDSLHQV�GRSR�
OD�VHSDUD]LRQH�GDOOH�JUDQGL�VFLPPLH�DQWURSRPRUIH�DYYHQXWD�FLUFD�VHL�PLOLRQL�GL�DQQL�ID��

�� &IU��5��/HZLQ�5��)ROH\��3ULQFLSOHV�RI�+XPDQ�(YROXWLRQ��%ODFNZHOO�3XEOLVKLQJ��0DOGHQ�������
�� &IU��6��6HPDZ�3��5HQQH�-��+DUULV�&��)HLEHO�5��%HUQRU�1��)HVVHKD�.��0RZEUD\������PLOOLRQ�\HDU�ROG�

VWRQH�WRROV�IURP�*RQD��(WKLRSLD�LQ�©1DWXUHª�������������SS����������
�� &�-��/HSUH�+��5RFKH�'�9�.HQW�6��+DUPDQG�5��/��4XLQQ�-��%UXJDO�3KLOLSSH��HW�DO���$Q�HDUOLHU�RULJLQ�IRU�

WKH�$FKHXOLDQ��LQ�©1DWXUHª�������������SS���������
�� *�/��,VDDF�*�+��&XUWLV��$JH�RI�HDUO\�$FKHXOLDQ�LQGXVWULHV�IURP�WKH�3HQLQM�*URXS��7DQ]DQLD��LQ�©1D�

WXUHª�������������SS�����±������
�� 5��+ROORZD\��&XOWXUH��D�KXPDQ�GRPDLQ��LQ�©&XUUHQW�$QWKURSRORJ\ª������������SS�����±����
�� -��*RZOHWW��0HQWDO�DELOLWLHV�RI�HDUO\�PDQ��D�ORRN�DW�VRPH�KDUG�HYLGHQFH��LQ�5��)ROH\��D�FXUD�GL���+RPL�

QLG�(YROXWLRQ�DQG�&RPPXQLW\�(FRORJ\��$FDGHPLF�3UHVV��/RQGRQ�������SS�����±����
��� -��*RZOHWW��5XOH�V\VWHPV�LQ� WKH�DUWHIDFWV�RI�+RPR�HUHFWXV�DQG�HDUO\�+RPR�VDSLHQV��FRQVWUDLQHG�RU�

FKRVHQ��LQ�3��0HOODUV�H�.��*LEVRQ��D�FXUD�GL���0RGHOOLQJ�WKH�HDUO\�KXPDQ�PLQG��0F'RQDOG�,QVWLWXWH�IRU�
$UFKDHRORJLFDO�5HVHDUFK��&DPEULGJH�������SS����������
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)
]DUH�VWUXPHQWL�DFKHXOHDQL�FKL�FRVWUXLVFH�OR�VWUXPHQWR�GHYH��SULPD�GL�FRPLQFLDUH�D�PRGHOODUH�
OD�SLHWUD��LPPDJLQDUH�OD�VDJRPD�GHOO¶RJJHWWR�GD�UHDOL]]DUH�H�PDQWHQHUH�LQ�PHQWH�O¶LPPDJLQH�
GHOO¶RJJHWWR�GXUDQWH�WXWWR�LO�SURFHVVR�GL�FRVWUX]LRQH��
,O�0RGR����R�PXVWHULDQR��FRPSDUH�QHO�UHFRUG�DUFKHRORJLFR�FLUFD�GXHFHQWHQWRFLQTXDQWDPL�

OD�DQQL�ID���HG�q�VROLWDPHQWH�DVVRFLDWR�DG�+RPR�QHDQGHUWKDOHQVLV��,O�0RGR���q�XQD�WHFQRORJLD�
GL�FRVWUX]LRQH�GHJOL�XWHQVLOL�VX�©QXFOHR�SUHSDUDWRª��,�SL��FRPXQL�DUWHIDWWL�OLWLFL�GHO�PXVWHULD�
QR�VRQR�GHL�SLFFROL�SXQWHUXROL�WULDQJRODUL�YHURVLPLOPHQWH�XVDWL�FRPH�SXQWH�GL�ODQFH��4XHVWL�
DUWHIDWWL�VRQR�UHDOL]]DWL�DWWUDYHUVR�XQ�PHWRGR�GH¿QLWR�OHYDOORLV��6HFRQGR�GLYHUVL�VWXGLRVL���OD�
SURGX]LRQH�GL�VWUXPHQWL�GHO�JHQHUH�WHVWLPRQLD�XQ�LQFUHPHQWR�GHOOH�FDSDFLWj�FRJQLWLYH�GHJOL�
RPLQLGL� FKH� OL� FRVWUXLVFRQR� ULVSHWWR� D� TXHOOH� LPSOLFDWH� QHOOD� FRVWUX]LRQH� GL� VWUXPHQWL� GHO�
0RGR���H����$OOD�EDVH�GL�WDOH�WHFQLFD�YL�q��LQ�HIIHWWL��XQD�FRQFH]LRQH�GLIIHUHQWH�ULVSHWWR�DOOH�
SUDWLFKH�SUHFHGHQWL��0HQWUH� L�FRVWUXWWRUL�ROGXYDLDQL�VL� OLPLWDYDQR�D�ULFHUFDUH�XQD�VFKHJJLD�
DI¿ODWD�VHQ]D�FXUDUVL�GHOOD�IRUPD�H�JOL�DFKHXOHDQL�SHUFXRWHYDQR�LO�QXFOHR�¿QFKp�QRQ�HPHU�
JHYD�OD�IRUPD�GHVLGHUDWD��LO�PHWRGR�OHYDOORLVLDQR�FRQVLVWH��QHOO¶HVWUD]LRQH�GL�VFKHJJH�VRWWLOL��
WDJOLHQWL�H�UHJRODUL��GDOOD�IRUPD�SUHGHWHUPLQDWD�H�YDULD��GD�XQ�QXFOHR�GL�SLHWUD�RSSRUWXQDPHQ�
WH�SUHSDUDWR�DO�¿QH�GL�RWWHQHUH�GXH�VXSHU¿FL��XQ�SLDQR�GL�SHUFXVVLRQH�H�XQR�GL�VFKHJJLDWXUD��
1HOOD�WHFQLFD�GL�OHYDOORLV�O¶LQWDJOLDWRUH�GHYH��TXLQGL��LPPDJLQDUH�VLD�OD�SUHSDUD]LRQH�GHO�SUL�
PR�QXFOHR��VLD�OD�FRVWUX]LRQH�GHOOR�VWUXPHQWR�FKH�GRYUj�HVVHUH�SURGRWWR�VXFFHVVLYDPHQWH��
,O�SURFHVVR�LPSOLFD�FRVu�XQD�QXRYD�FRPSOHVVLWj�GL�RUJDQL]]D]LRQH�GHOOH�D]LRQL�FKH�VHPEUD�
WHVWLPRQLDUH�XQ�LQFUHPHQWR�GHOOH�DELOLWj�FRJQLWLYH�ULVSHWWR�DOOH�WHFQLFKH�SUHFHGHQWL��
&RQ�OD�QDVFLWD�GL�+RPR�VDSLHQV��GDWDELOH�D�FLUFD�GXHFHQWRPLOD�DQQL�ID��FRPSDUH�QHO�UHFRUG�

DUFKHRORJLFR�O¶XOWLPD�PRGDOLWj�GL�FRVWUX]LRQH�GL�VWUXPHQWL�SUHLVWRULFL��LO�0RGR����(VVR�q�FD�
UDWWHUL]]DWR�GD�XQ¶LQGXVWULD�OLWLFD�SL��YDULHJDWD��WUD�FXL�XWHQVLOL�GD�WDJOLR��VWUXPHQWL�VHJKHWWDWL��
ODPH��UDVFKLDWRL��SXQWH��ODQFH��HFF���H�VR¿VWLFDWD�ULVSHWWR�D�TXHOOH�GHL�SHULRGL�SUHFHGHQWL��5L�
VSHWWR�DOOD�FXOWXUD�PXVWHULDQD��LQIDWWL��LO�0RGR���VL�FRQWUDGGLVWLQJXH�SHU�XQ�QXPHUR�PDJJLRUH�
GL�WLSL�GL�VWUXPHQWL��VL�SDVVD�GD�TXDUDQWD�WLSL�GL�PDQXIDWWL�LGHQWL¿FDELOL�D�FLUFD�FHQWR���FKH�
YDULDQR�QHO�WHPSR�H�QHOOR�VSD]LR��,Q�(XURSD��SHU�HVHPSLR��D�SDUWLUH�GD�TXDUDQWDPLOD�DQQL�ID�H�
LQ�PHQR�GL�WUHQWDPLOD�DQQL�VL�VXFFHGRQR�GLYHUVH�WUDGL]LRQL�GL�FRVWUX]LRQL�GL�XWHQVLOL��XQ�ULWPR�
G¶LQQRYD]LRQH�H�FDPELDPHQWR�FKH�QRQ�KD�SUHFHGHQWL�QHO�UHFRUG�DUFKHRORJLFR���

���6WUXPHQWL�H�OLQJXDJJLR��TXHVWLRQH�GL�JHUDUFKLH

&RPH�DEELDPR�DQWLFLSDWR� LQ�DSHUWXUD��D�IRQGDPHQWR�GL�TXHVWR�VFULWWR�YL�q� O¶LGHD�FKH� OH�
FDSDFLWj�FKH�VRQR�DOOD�EDVH�GHOOD�FRVWUX]LRQH�H�GHOO¶XVR�GHJOL�VWUXPHQWL�SUHLVWRULFL�DEELDQR�
DYXWR�XQ�UXROR�FUXFLDOH�QHOO¶RULJLQH�GHO�OLQJXDJJLR��/¶LSRWHVL�GHOO¶HVLVWHQ]D�GL�XQD�UHOD]LRQH�
WUD�LO�OLQJXDJJLR�H�OD�SURGX]LRQH�H�O¶XVR�GL�VWUXPHQWL�q�VWDWD�DYDQ]DWD�QHO�FRUVR�GHO�WHPSR�

��� &IU��-�'��&ODUN��3UHKLVWRU\��&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH�������
��� &IU��-�/��$UVXDJD��(O�&ROODGRU�GHO�1HDQGHUWDO��(GLFLRQHV�7HPDV�GH�+R\��0DGULG�������WU��LW���,�SULPL�

SHQVDWRUL��)HOWULQHOOL��0LODQR�������3��0HOODUV��7KH�1HDQGHUWKDO�/HJDF\��$Q�$UFKDHRORJLFDO�3HUVSHF�
WLYH�IURP�:HVWHUQ�(XURSH��3ULQFHWRQ�8QLYHUVLW\�3UHVV��3ULQFHWRQ�������

��� &IU��5��/HZLQ�5��)ROH\��3ULQFLSOHV�RI�+XPDQ�(YROXWLRQ��FLW��

,QHV�$GRUQHWWL
*HVWL�H�VWUXPHQWL�QHOO¶HYROX]LRQH�XPDQD
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GD�GLYHUVL�VWXGLRVL����$�WDO�SURSRVLWR��DOFXQL�VRVWHQJRQR�FKH�LO�OLQJXDJJLR�H�OD�FRVWUX]LRQH�H�
O¶XVR�GL�XWHQVLOL�VL�IRQGLQR�VXJOL�VWHVVL�SURFHVVL�FRJQLWLYL�GHSXWDWL�DO�VHTXHQ]LDPHQWR�GHOOH�
D]LRQL�VWUXWWXUDWH�JHUDUFKLFDPHQWH����6HFRQGR�3DWULFLD�*UHHQ¿HOG����DG�HVHPSLR��GXUDQWH�OH�
SULPH�IDVL�RQWRJHQHWLFKH�GHOO¶DFTXLVL]LRQH�GHO�OLQJXDJJLR�OD�FDSDFLWj�GL�FRPELQDUH�PDQXDO�
PHQWH�JOL�RJJHWWL��GL�FXL�O¶XVR�GL�VWUXPHQWL�q�XQ�FDVR�HVHPSODUH��H�OD�FDSDFLWj�GL�RUJDQL]]DUH�
L�FRPSRUWDPHQWL�OLQJXLVWLFL�FRQGLYLGRQR�OR�VWHVVR�VXEVWUDWR�QHXUDOH��LGHQWL¿FDELOH��JURVVR�
ODQDPHQWH��QHOO¶DUHD�GL�%URFD��UHVSRQVDELOH�GHOOD�SLDQL¿FD]LRQH�GL�D]LRQL�VWUXWWXUDWH�JHUDU�
FKLFDPHQWH��5LOHYDQWH�DL�QRVWUL�¿QL�q�FKH��QHOO¶LSRWHVL�GHOO¶DXWULFH��OD�VLPLODULWj�RQWRJHQHWLFD�
WUD� LO� OLQJXDJJLR�H� OD�SUDVVL�PDQXDOH�YLHQH�HVWHVD�DQFKH�DO� FDVR�GHOOD�¿ORJHQHVL��)DFHQGR�
ULIHULPHQWR�D�GDWL�FRPSDUDWLYL��QHOOR�VSHFL¿FR�DOOH�DELOLWj�GHOOH�JUDQGL�VFLPPLH��VFLPSDQ]p��
ERQRER��JRULOOD��RUDQJR��GL�FRPELQDUH�PDQXDOPHQWH�JOL�RJJHWWL���H� L� VLPEROL����*UHHQ¿HOG�
VRVWLHQH��LQIDWWL��FKH�OH�FDSDFLWj�DOOD�EDVH�GHOOD�FRVWUX]LRQH�H�GHOO¶XVR�GHJOL�VWUXPHQWL�H�OH�FD�
SDFLWj�D�IRQGDPHQWR�GHO�OLQJXDJJLR�VL�VLDQR�VYLOXSSDWH�LQVLHPH�QHO�FRUVR�GHOOD�¿ORJHQHVL��OH�
SUHVVLRQL�VHOHWWLYH�FKH�KDQQR�DJLWR�VXOOH�DELOLWj�D�IRQGDPHQWR�GHOOD�FRVWUX]LRQH�GL�VWUXPHQWL�
KDQQR�FRQWULEXLWR�DOO¶HYROX]LRQH�GHL�FLUFXLWL�QHXUDOL�ULOHYDQWL�SHU�LO�OLQJXDJJLR�H�YLFHYHUVD��
6FULYH�O¶DXWULFH��

,O�OLQJXDJJLR�H�O¶XVR�GL�VWUXPHQWL��UHVL�SRVVLELOL�GD�XQ�VXEVWUDWR�QHXUDOH�FRPXQH��VL�VDUHEEHUR�HYROX�
WL�LQVLHPH�SHU�VHOH]LRQH�QDWXUDOH�LQÀXHQ]DQGRVL�D�YLFHQGD��$WWUDYHUVR�XQ�SURFHVVR�GL�FRHYROX]LRQH�
WUD�OLQJXDJJLR�H�FHUYHOOR��L�YDQWDJJL�DGDWWDWLYL�GL�OLQJXDJJLR�SULPLWLYR�H�XVR�GL�VWUXPHQWL�DYUHEEHUR�
GDWR�OD�VSLQWD�DG�XQD�XOWHULRUH�HYROX]LRQH�FHUHEUDOH���

/¶LSRWHVL�GL�*UHHQ¿HG�GL�XQD�UHOD]LRQH�¿ORJHQHWLFD�WUD�VWUXPHQWL�H�OLQJXDJJLR�q�VWDWD�UH�
FHQWHPHQWH�DYYDORUDWD�GD�DOFXQL�VWXGL�GL�QHXURLPDJLQJ�FKH�KDQQR�SHUPHVVR�GL�LGHQWL¿FDUH�L�
FLUFXLWL�FHUHEUDOL�FRLQYROWL�QHOOD�SURGX]LRQH�GL�XWHQVLOL�SUHLVWRULFL����7DOL�VWXGL��LQIDWWL��KDQQR�

��� &IU��&��'DUZLQ��7KH�'HVFHQW�RI�0DQ��DQG�6HOHFWLRQ�LQ�5HODWLRQ�WR�6H[��0XUUD\��/RQGRQ�������WU��LW��
/¶RULJLQH�GHOO¶XRPR��5L]]ROL��0LODQR�������5��+ROORZD\��&XOWXUH��D�KXPDQ�GRPDLQ��FLW��

��� &IU��0��$UELE��)URP�0LUURU�1HXURQV�WR�&RPSOH[�,PLWDWLRQ�LQ�WKH�(YROXWLRQ�RI�/DQJXDJH�DQG�7RRO�8VH��
LQ�©$QQXDO�5HYLHZ�RI�$QWKURSRORJ\ª������������SS�����������3��*UHHQ¿HOG��/DQJXDJH�� WRROV�� DQG�
EUDLQ��7KH�GHYHORSPHQW�DQG�HYROXWLRQ�RI�KLHUDUFKLFDOO\�RUJDQL]HG�VHTXHQWLDO�EHKDYLRU��LQ�©%HKDYLRUDO�
DQG�%UDLQ�6FLHQFHVª������������SS���������

��� 3��*UHHQ¿HOG��/DQJXDJH��WRROV��DQG�EUDLQ��7KH�GHYHORSPHQW�DQG�HYROXWLRQ�RI�KLHUDUFKLFDOO\�RUJDQL]HG�
VHTXHQWLDO�EHKDYLRU��FLW��

��� &IU��:��0F*UHZ��7KH�LQWHOOLJHQW�XVH�RI�WRRO��7ZHQW\�SURSRVLWLRQV��LQ�.��*LEVRQ�H�7��,QJROG��D�FXUD�GL���
7RROV��ODQJXDJH�DQG�FRJQLWLRQ�LQ�KXPDQ�HYROXWLRQ��&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH�������SS��
���������

��� 3��*UHHQ¿HOG�6��6DYDJH�5XPEDXJK��*UDPPDWLFDO�FRPELQDWLRQ�LQ�3DQ�SDQLVFXV��3URFHVV�RI�OHDUQLQJ�
DQG� LQYHQWLRQ� LQ� WKH� HYROXWLRQ� DQG� GHYHORSPHQW� RI� ODQJXDJH�� LQ� 6�7�� 3DUNHU��.�5��*LEVRQ� �D� FXUD�
GL���/DQJXDJH�DQG�LQWHOOLJHQFH�LQ�PRQNH\V�DQG�DSHV��&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH�������
SS����������3��*UHHQ¿HOG�6��6DYDJH�5XPEDXJK��,PLWDWLRQ��JUDPPDWLFDO�GHYHORSPHQW��DQG�WKH�LQYH�
WLRQ�RI�SURWRJUDPPDU�E\�DQ�DSH��LQ�1��.UDVQHJRU�'�0��5XPEDXJK�0��6WXGGHUW�.HQQHG\�5�/��6FKLH�
IHOEXVFK� �D� FXUD� GL����%LRORJLFDO� DQG�EHKDYLRUDO� GHWHUPLQDQWV� RI� ODQJXDJH�GHYHORSPHQW��/DZUHQFH�
(UOEDXP�$VVRFLDWHV��,QF��+LOOVGDOH�������SS�����±�����

��� 3��*UHHQ¿HOG��/DQJXDJH��WRROV��DQG�EUDLQ��7KH�GHYHORSPHQW�DQG�HYROXWLRQ�RI�KLHUDUFKLFDOO\�RUJDQL]HG�
VHTXHQWLDO�EHKDYLRU��FLW��S�������

��� '��6WRXW�1��7RWK�.��6FKLFN�7��&KDPLQDGH��1HXUDO�&RUUHODWHV�RI�(DUO\�6WRQH�$JH�7RRO�0DNLQJ��7HFK�
QRORJ\��/DQJXDJH�DQG�&RJQLWLRQ�LQ�+XPDQ�(YROXWLRQ�� LQ�©3KLORVRSKLFDO�7UDQVDFWLRQV�RI� WKH�5R\DO�



���

) ,QHV�$GRUQHWWL
*HVWL�H�VWUXPHQWL�QHOO¶HYROX]LRQH�XPDQD

���FRQIHUPDWR�O¶HVLVWHQ]D�GL�XQ�VXEVWUDWR�QHXUDOH�FRPXQH��LQ�SDUWLFRODU�PRGR��LO�JLUR�IURQWDOH�
LQIHULRUH�GHOO¶DUHD�GL�%URFD�FRLQYROWR�QHOOD�SLDQL¿FD]LRQH�JHUDUFKLFD�GHOOH�VHTXHQ]H�GL�D]LR�
QL��WUD�FRVWUX]LRQH�GL�VWUXPHQWL�HG�HODERUD]LRQH�GHO�OLQJXDJJLR�XPDQR�H�KDQQR����PRVWUDWR�
FKH� O¶DXPHQWR� JUDGXDOH� GL� FRPSOHVVLWj� H� VR¿VWLFD]LRQH� ULQWUDFFLDELOH� QHOOD� SURGX]LRQH� GL�
VWUXPHQWL�SUHLVWRULFL�QHO�FRUVR�GHOOD�¿ORJHQHVL�XPDQD��FKH�DEELDPR�DQDOL]]DWR�QHO�SDUDJUD�
IR� SUHFHGHQWH�� q� LPSXWDELOH� DG�XQ� VYLOXSSR�GHOOH� FDSDFLWj� UHVH� SRVVLELOL� GD� WDOH� VXEVWUDWR�
�RUJDQL]]D]LRQH�JHUDUFKLFD�GHOOH�D]LRQL���6HFRQGR�JOL�DXWRUL�GHOOD�ULFHUFD�O¶HVLVWHQ]D�GL�XQD�
VRYUDSSRVL]LRQH�WUD�OH�DUHH�FHUHEUDOL�FRLQYROWH�QHOOD�FRVWUX]LRQH�GL�VWUXPHQWL�SUHLVWRULFL�H�QHO�
OLQJXDJJLR�SXz�HVVHUH�LQWHUSUHWDWD�FRPH�XQD�SURYD�D�VRVWHJQR�GHO�IDWWR�FKH�©TXHVWL�FRPSRUWD�
PHQWL�VL�IRQGDQR�VXOOD�SL��JHQHUDOH�FDSDFLWj�XPDQD�GL�RUJDQL]]DUH�D]LRQL�FRPSOHVVH�RULHQWDWH�
DG�XQR�VFRSR�HG�q�SUREDELOH�FKH�VLDQR�HYROXWL�LQVLHPH�ULQIRU]DQGRVL�D�YLFHQGDª���

���'DOO¶D]LRQH�DO�OLQJXDJJLR��LO�PRGHOOR�GHO�JUDVSLQJ

'D�TXDQWR�GHWWR�¿QR�DG�RUD�HPHUJH�XQ�IDWWR�LPSRUWDQWH�FKH�YDOH�OD�SHQD�GL�VRWWROLQHDUH��
O¶LGHD�FKH�LO�OLQJXDJJLR�VLD�UDGLFDWR�QHOO¶D]LRQH��*OL�VWXGL�FKH�DEELDPR�EUHYHPHQWH�SUHVHQ�
WDWR�QHO�SDUDJUDIR�SUHFHGHQWH�VRQR��LQ�HIIHWWL��XQD�FRQIHUPD�GHOOH�FRVLGGHWWH�WHRULH�PRWRULH�
GHOO¶RULJLQH�GHO�OLQJXDJJLR�VHFRQGR�OH�TXDOL�LO�OLQJXDJJLR�XPDQR�KD�DYXWR�RULJLQH�GDL�VLVWHPL�
G¶D]LRQH�RULJLQDULDPHQWH�OHJDWL�DOOD�FRRUGLQD]LRQH�PRWRULD�H�R�OD�PDQLSROD]LRQH�GHJOL�RJ�
JHWWL����7DOL�WHRULH�IDQQR�JHQHUDOPHQWH�ULIHULPHQWR�DOO¶LSRWHVL�FKH�OD�FRPXQLFD]LRQH�JHVWXDOH�
DEELD�FRVWLWXLWR�XQ�SUHFXUVRUH�HYROXWLYR�GHO�OLQJXDJJLR�YRFDOH��$�VRVWHJQR�GL�TXHVWD�LSRWHVL�
YL�VRQR�HYLGHQ]H�SURYHQLHQWL�GDOOD�SULPDWRORJLD�H�GDOOH�QHXURVFLHQ]H�
*OL�VWXGL�FRQGRWWL�VXL�SULPDWL��VSHFLH�VXOOH�JUDQGL�VFLPPLH�DQWURSRPRUIH��KDQQR�HYLGHQ�

]LDWR� OD�SUHVHQ]D� LQ�TXHVWL� DQLPDOL�GL�XQ� ULFFR� UHSHUWRULR� FRPXQLFDWLYR�EDVDWR� VXL�JHVWL����

6RFLHW\�RI�/RQGRQ�%ª�������������SS������±������'��6WRXW�'���7��&KDPLQDGH���0DNLQJ�WRROV�DQG�PDN�
LQJ�VHQVH��FRPSOH[��LQWHQWLRQDO�EHKDYLRU�LQ�KXPDQ�HYROXWLRQ��LQ�©&DPEULGJH�$UFKDHRORJLFDO�-RXUQDOª��
��������������SS���������'���6WRXW��3RVVLEOH�5HODWLRQV�EHWZHHQ�/DQJXDJH�DQG�7HFKQRORJ\�LQ�+XPDQ�
(YROXWLRQ��LQ�$��1RZHOO�$��H�,��'DYLGVRQ��D�FXUD�GL���6WRQH�WRROV�DQG�WKH�HYROXWLRQ�RI�KXPDQ�FRJQLWLRQ��
8QLYHUVLW\�3UHVV�2I�&RORUDGR��%RXOGHU��������SS�����������'��6WRXW��6WRQH�WRROPDNLQJ�DQG�WKH�HYROX�
WLRQ�RI�KXPDQ�FXOWXUH�DQG�FRJQLWLRQ��©3KLORVRSKLFDO�7UDQVDFWLRQV�RI�WKH�5R\DO�6RFLHW\�RI�/RQGRQ�%ª��
�����������SS�������±������1HJOL�HVSHULPHQWL�VRQR�VWDWH�RVVHUYDWH�OH�DWWLYD]LRQL�FHUHEUDOL�GL�HVVHUH�
XPDQL�PRGHUQL�D�FXL�HUD�VWDWR�FKLHVWR�GL�SURGXUUH�XWHQVLOL�LQ�SLHWUD�DWWUDYHUVR�L�SURFHVVL�GL�VFKHJJLDWXUD�
FDUDWWHULVWLFL�GHOOH�LQGXVWULH�OLWLFKH�SUHLVWRULFKH�

��� 6WRXW�HW�DO���1HXUDO�&RUUHODWHV�RI�(DUO\�6WRQH�$JH�7RRO�0DNLQJ��7HFKQRORJ\��/DQJXDJH�DQG�&RJQLWLRQ�
LQ�+XPDQ�(YROXWLRQ��FLW���S��������

��� &IU��0��&RUEDOOLV��)URP�+DQG�WR�0RXWK��WKH�RULJLQV�RI�ODQJXDJH��3ULQFHWRQ�8QLYHUVLW\�3UHVV��3ULQFHWRQ�
������WU��LW���'DOOD�PDQR�DOOD�ERFFD��/H�RULJLQL�GHO�OLQJXDJJLR��&RUWLQD��0LODQR�������3��*UHHQ¿HOG��
/DQJXDJH�� WRROV��DQG�EUDLQ��7KH�GHYHORSPHQW�DQG�HYROXWLRQ�RI�KLHUDUFKLFDOO\�RUJDQL]HG�VHTXHQWLDO�
EHKDYLRU��FLW���3��0DF1HLODJH��7KH�(YROXWLRQ�RI�+HPLVSKHULF�6SHFLDOL]DWLRQ�IRU�0DQXDO�)XQFWLRQ�DQG�
/DQJXDJH��LQ�6��3��:LVH��D�FXUD�GL���+LJKHU�%UDLQ�)XQFWLRQV��5HFHQW�([SORUDWLRQV�RI�WKH�%UDLQ¶V�(PHU�
JHQW�3URSHUWLHV��-RKQ�:LOH\�	�6RQV��1<�������SS�����±�����*��5L]]RODWWL�0��$UELE��/DQJXDJH�ZLWKLQ�
2XU�*UDVS��LQ�©7UHQGV�LQ�&RJQLWLYH�6FLHQFHª���������������SS�����±����

��� &IU��-��&DOO�H�0��7RPDVHOOR��D�FXUD�GL���7KH�*HVWXUDO�&RPPXQLFDWLRQ�RI�$SHV�DQG�0RQNH\V��/DZUHQFH�
(UOEDXP��/RQGUD������



���

) LORVR¿D�H���

7DOH�UHSHUWRULR�YLHQH�DSSUHVR�LQGLYLGXDOPHQWH�H�XWLOL]]DWR�LQ�PRGR�ÀHVVLELOH�H�LQWHQ]LRQDOH��
D�GLIIHUHQ]D�GHOOH�YRFDOL]]D]LRQL�FKH�LQ�TXHVWL�DQLPDOL�VRQR��SHU�OR�SL���GHWHUPLQDWH�JHQHWL�
FDPHQWH�H�OHJDWH�D�VWDWL�HPRWLYL��GXQTXH�¿VVH�H�LQYRORQWDULH�����3HU�HVHPSLR��OH�JUDQGL�VFLP�
PLH�DQWURSRPRUIH�SRVVRQR�XVDUH�XQR�VWHVVR�JHVWR�SHU�¿QL�FRPXQLFDWLYL�GLYHUVL��PD�DQFKH�
JHVWL�GLYHUVL�SHU�OR�VWHVVR�¿QH�FRPXQLFDWLYR��0ROWR�VSHVVR��JOL�LQGLYLGXL�SURGXFRQR�XQ�JHVWR�
TXDQGR�LO�ULFHYHQWH�SUHVWD�DGHJXDWD�DWWHQ]LRQH�H�SRL��D�YROWH��VHJXRQR�OD�UHD]LRQH�GHO�ULFH�
YHQWH�H�DWWHQGRQR�XQD�ULVSRVWD��,QROWUH��L�UHSHUWRUL�JHVWXDOL�GHL�SULPDWL�QRQ�XPDQL�VRQR�DSHUWL�
DOO¶LQFRUSRUD]LRQH�GL�QXRYL�VHJQDOL��VLD�D�OLYHOOR�GHO�VLQJROR�LQGLYLGXR��FKH�GHOOD�SRSROD]LRQH��
(VLVWH��LQIDWWL��XQ�DOWR�JUDGR�GL�YDULDELOLWj�LQGLYLGXDOH�QHOOD�SURGX]LRQH�H�QHOO¶XVR�GHL�JHVWL��
GRYXWD�VLD�D�SURFHVVL�GL�ULWXDOL]]D]LRQH�RQWRJHQHWLFD��LO�SURFHVVR�SHU�FXL�XQ�VHJQDOH��FUHDWR�GD�
GXH�LQGLYLGXL��SXU�QRQ�HVVHQGROR�DOO¶LQL]LR��GLYHQWD�FRPXQLFDWLYR�QHO�FRUVR�GHO�WHPSR���VLD�
DOO¶DSSUHQGLPHQWR�VRFLDOH�H�DOO¶HPHUJHQ]D�GL�VHJQDOL�LGLRVLQFUDWLFL����3HU�UDJLRQL�GL�TXHVWR�
WLSR�H�SRLFKp�L�SULPDWL�QRQ�XPDQL�KDQQR�XQ�HFFHOOHQWH�FRQWUROOR�FRUWLFDOH�VX�PDQL�H�EUDFFLD��L�
PRYLPHQWL�GHJOL�DUWL�VRQR�VRWWRSRVWL�DO�FRQWUROOR�YRORQWDULR��q�SRVVLELOH�LSRWL]]DUH�FKH�©O¶DQ�
WHQDWR�FRPXQH�GL�HVVHUL�XPDQL�H�VFLPSDQ]p�GRYHYD�HVVHUH�PHJOLR�HTXLSDJJLDWR�SHU�VYLOXSSD�
UH�XQ�VLVWHPD�GL�FRPXQLFD]LRQH�YRORQWDULD�EDVDWR�VX�JHVWL�YLVLELOL�SLXWWRVWR�FKH�VX�VXRQLª���
/D�FRQIHUPD�D�TXHVWD�LSRWHVL�q�YHQXWD�GDO�FDPSR�GHOOH�QHXURVFLHQ]H�FRQ�OD�VFRSHUWD�

GHOO¶HVLVWHQ]D� QHO� FHUYHOOR� GHOOH� VFLPPLH� �QHOOR� VSHFL¿FR�� GHL�PDFDFKL�� GHL� FRVLGGHWWL�
QHXURQL�VSHFFKLR��PLUURU�QHXURQV�����7DOL�QHXURQL�VRQR�DVVRFLDWL�FRQ�O¶D]LRQH�GHOO¶DIIHU�
UDUH�±�JUDVSLQJ�±�H�VRQR�VWDWL�GH¿QLWL�³VSHFFKLR´�SRLFKp�SHUPHWWRQR�XQ�ULVSHFFKLDPHQWR�
WUD�OD�SHUFH]LRQH�H�O¶D]LRQH��(VVL��LQIDWWL��VL�DWWLYDQR�TXDQGR�OD�VFLPPLD�HVHJXH�XQ�PR�
YLPHQWR�LQWHQ]LRQDOH�FRQ�OH�PDQL��SHU�HVHPSLR�TXDQGR�FHUFD�GL�DIIHUUDUH�XQ�RJJHWWR��H�
TXDQGR�RVVHUYD�XQ�DOWUR�SULPDWH� �XRPR�R� VFLPPLD�� FKH�FRPSLH� OR� VWHVVR�PRYLPHQWR��
5LFHUFKH�GL�QHXURLPDJLQJ�KDQQR�PRVWUDWR�FKH�DQFKH� LO�FHUYHOOR�XPDQR�q�GRWDWR�GL�XQ�
VLVWHPD� VSHFFKLR�� UHJLRQL� FHUHEUDOL� DWWLYH�PDJJLRUPHQWH� TXDQGR� LO� VRJJHWWR� FRPSLH� R�
RVVHUYD�XQ�JHVWR�GL�DIIHUUDUH�ULVSHWWR�DOOH�VLWXD]LRQL�LQ�FXL�LO�VRJJHWWR�VL�OLPLWDWD�VHPSOL�
FHPHQWH�D�JXDUGDUH�O¶RJJHWWR����/¶LPSRUWDQ]D�GHL�QHXURQL�VSHFFKLR�ULVLHGH�QHO�IDWWR�FKH�
LO� ORUR� UXROR� q� OHJDWR� DOOD� FRPSUHQVLRQH� GHOO¶D]LRQH�� HVVL� SHUPHWWRQR� DOOD� VFLPPLD� �R�
DOO¶XPDQR��GL�FRPSUHQGHUH�OH�D]LRQL�IDWWH�GD�DOWUL�SURLHWWDQGROH�VX�D]LRQL�FKH�HVVD�VWHVVD�
q�LQ�JUDGR�GL�FRPSLHUH���

��� &IU��'��3ORRJ��,V�WKH�QHXUDO�EDVLV�RI�YRFDOL]DWLRQ�GLIIHUHQW�LQ�QRQKXPDQ�SULPDWHV�DQG�+RPR�VDSLHQV"��
LQ�7�-��&URZ��D�FXUD�GL���7KH�6SHFLDWLRQ�RI�0RGHUQ�+RPR�6DSLHQV��2[IRUG�8QLYHUVLW\�3UHVV��2[IRUG��
������SS�����±����

��� &IU��0��$UELE�.�/LHEDO�6��3LND��3ULPDWH�YRFDOL]DWLRQ��JHVWXUH�DQG�WKH�HYROXWLRQ�RI�KXPDQ�ODQJXDJH��LQ�
©&XUUHQW�$QWKURSRORJ\ª����������������SS�������������

��� 0��*HQWLOXFFL�0��&RUEDOOLV��)URP�PDQXDO�JHVWXUH�WR�VSHHFK��$�JUDGXDO�WUDQVLWLRQ��LQ�©1HXURVFLHQFH�
DQG�%LREHKDYLRUDO�5HYLHZVª������������SS�����±�����FLW��S������

��� *��GL�3HOOHJULQR�/��)DGLJD�/��)RJDVVL�9��*DOOHVH�*��5L]]RODWWL��8QGHUVWDQGLQJ�PRWRU�HYHQWV��D�QHXUR�
SK\VLRORJLFDO�VWXG\��LQ�©([SHULPHQWDO�%UDLQ�5HVHDUFKª������������SS����������9��*DOOHVH�/��)DGLJD�/��
)RJDVVL�*��5L]]RODWWL��$FWLRQ�UHFRJQLWLRQ�LQ�WKH�SUHPRWRU�FRUWH[��LQ�©%UDLQª�������������SS�����±����

��� 6��*UDIWRQ�0��$UELE�/��)DGLJD�*��5L]]RODWWL��/RFDOL]DWLRQ�RI�JUDVS�UHSUHVHQWDWLRQV�LQ�KXPDQV�E\�3(7��
���2EVHUYDWLRQ�FRPSDUHG�ZLWK�LPDJLQDWLRQ��LQ�©([SHULPHQWDO�%UDLQ�5HVHDUFKª�������������SS�����±���

��� &IU��5��5L]]RODWWL�/��)RJDVVL�9��*DOOHVH��1HXURSK\VLRORJLFDO�PHFKDQLVPV�XQGHUO\LQJ�WKH�XQGHUVWDQG�
LQJ�DQG�LPLWDWLRQ�RI�DFWLRQ��LQ�©1DWXUH�5HYLHZV�1HXURVFLHQFHª�����������SS����±�����*��5L]]RODWWL�&��
6LQLJDJOLD��6R�TXHO�FKH�IDL��,O�FHUYHOOR�FKH�DJLVFH�H�L�QHXURQL�VSHFFKLR��5DIIDHOOR�&RUWLQD��0LODQR�������



���

) ,QHV�$GRUQHWWL
*HVWL�H�VWUXPHQWL�QHOO¶HYROX]LRQH�XPDQD

,O�GDWR�LQWHUHVVDQWH�DL�QRVWUL�¿QL�q�FKH�L�QHXURQL�VSHFFKLR�VRQR�VWDWL�VFRSHUWL�QHOO¶DUHD�
)�� GHOOD� FRUWHFFLD� SUHPRWRULD� YHQWUDOH� GHL�PDFDFKL�� 7DOH� DUHD� q� FRQVLGHUDWD� RPRORJD�
�YDOH� D� GLUH�� q� XQ�SUHFXUVRUH� HYROXWLYR�� GHOO¶DUHD� GL�%URFD�QHJOL� XPDQL���� XQ¶DUHD� FKH�
DEELDPR�YLVWR�HVVHUH�FRLQYROWD�QHOO¶RUJDQL]]D]LRQH�GHOOH�VHTXHQ]H�JHUDUFKLFKH�G¶D]LRQH�
�SHU�HVHPSLR��QHO�FRQWUROOR�GHL�PRYLPHQWL�FRPSOHVVL�GHOOH�PDQL�GXUDQWH�OD�SURGX]LRQH�
GL� VWUXPHQWL���7DOH�DUHD��HG�q�TXHVWR� O¶DVSHWWR� ULOHYDQWH�� VYROJH�SHUz�XQ� UXROR�FHQWUDOH�
DQFKH�QHOOH�IXQ]LRQL�OHJDWH�DJOL�DVSHWWL�GHOOD�SURGX]LRQH���H�FRPSUHQVLRQH���GHO�OLQJXDJ�
JLR��3HU�UDJLRQL�GL�TXHVWR�WLSR��5L]]RODWWL�H�$UELE���KDQQR�SURSRVWR�O¶,SRWHVL�GHO�6LVWHPD�
6SHFFKLR��YDOH�D�GLUH� O¶LGHD�FKH� LO� OLQJXDJJLR�DEELD�DYXWR�RULJLQH�GDL�PHFFDQLVPL�QRQ�
RULJLQDULDPHQWH�OHJDWL�DOOD�FRPXQLFD]LRQH��LO�VLVWHPD�VSHFFKLR�SHU�LO�JUDVSLQJ�FRQ�OD�VXD�
FDSDFLWj�GL�JHQHUDUH�H�ULFRQRVFHUH�LQVLHPL�GL�D]LRQL�PDQXDOL��
5HFHQWHPHQWH�$UELE���KD�XOWHULRUPHQWH�UDI¿QDWR�O¶,SRWHVL�GHO�6LVWHPD�6SHFFKLR�VRVWHQHQ�

GR�FKH�QHOO¶HYROX]LRQH�XPDQD�VL�VLD�YHUL¿FDWD�XQ¶HVWHQVLRQH�GHO�VLVWHPD�SHU�LO�JUDVSLQJ�FKH�
KD�SHUPHVVR� OR�VYLOXSSR�GHOOH�FDSDFLWj� LPLWDWLYH��/¶LPSRUWDQ]D�GL�TXHVWR�SURFHVVR�ULVLHGH�
QHO�IDWWR�FKH��VHFRQGR�O¶DXWRUH��L�PHFFDQLVPL�QHXUDOL�DOOD�EDVH�GHOO¶LPLWD]LRQH�UDSSUHVHQWDQR�
O¶LQQRYD]LRQH�FKLDYH�QHO�SHUFRUVR�HYROXWLYR�FKH�KD�FRQGRWWR�DO�OLQJXDJJLR�LQ�+RPR�VDSLHQV��
1HOOR�VSHFL¿FR��$UELE�LSRWL]]D�VHWWH�VWDGL�QHOO¶HYROX]LRQH�GHO�OLQJXDJJLR��
6���JUDVSLQJ��
6���XQ�VLVWHPD�VSHFFKLR�SHU�LO�JUDVSLQJ�FRQGLYLVR�FRQ�O¶DQWHQDWR�FRPXQH�GL�XPDQL�H
VFLPPLH�QRQ�DQWURSRPRUIH�
6���XQ�VLVWHPD�SHU�O¶LPLWD]LRQH�VHPSOLFH�GHO�JUDVSLQJ�RULHQWDWR�DJOL�RJJHWWL�FRQGLYLVR�
FRQ�O¶DQWHQDWR�FRPXQH�GL�XPDQL�H�DQWURSRPRUIH�
6���XQ�VLVWHPD�SHU�O¶LPLWD]LRQH�FRPSOHVVD�GHO�JUDVSLQJ��
6���SURWRVHJQR��XQ�VLVWHPD�GL�FRPXQLFD]LRQH�SUHYDOHQWHPHQWH�PDQXDOH�
6���SURWROLQJXDJJLR��XQ�VLVWHPD�GL�FRPXQLFD]LRQH�SUHYDOHQWHPHQWH�YRFDOH�
6���OLQJXDJJLR�
,�SULPL�WUH�VWDGL�VL�ULIHULVFRQR�DO�SHULRGR�SUHFHGHQWH�OD�VHSDUD]LRQH�GHOOD�OLQHD�HYROXWLYD�

XPDQD�GD�TXHOOD�GHOOH�DQWURSRPRUIH��JOL�VWDGL������H���FDUDWWHUL]]DQR�OD�OLQHD�GL�GLVFHQGHQ�
]D�GHJOL�RPLQLGL�� LO�VHWWLPR�VWDGLR�q�SURSULR�GL�+RPR�VDSLHQV��5LOHYDQWH�DL�QRVWUL�¿QL�q� LO�
IDWWR�FKH�VHFRQGR�$UELE���O¶HYROX]LRQH�GHL�PHFFDQLVPL�FHUHEUDOL�FKH�VXSSRUWDQR�LO�OLQJXDJ�
JLR�q�OHJDWD�DOO¶HYROX]LRQH�GHL�PHFFDQLVPL�FHUHEUDOL�DOOD�EDVH�GHOOD�FRVWUX]LRQH�H�GHOO¶XVR�
GHJOL� VWUXPHQWL�� 1HOOR� VSHFL¿FR�� OD� IDVH� GHOO¶LQGXVWULD� ROGXYDLDQD� FRUULVSRQGH� DOOR� VWDGLR�

��� *��5L]]RODWWL�0��$UELE��/DQJXDJH�ZLWKLQ�2XU�*UDVS���FLW��
��� &IU��3��%URFD��/RVV�RI�6SHHFK��&KURQLF�6RIWHQLQJ�DQG�3DUWLDO�'HVWUXFWLRQ�RI�WKH�$QWHULRU�/HIW�/REH�RI�

WKH�%UDLQ��LQ�©%XOOHWLQ�GH�OD�6RFLpWp�$QWKURSRORJLTXHª�����������SS�����������'��(PELFN�$��0DUDQW]��
<��0L\DVKLWD�:��2¶1HLO�.��6DNDL��$�V\QWDFWLF�VSHFLDOL]DWLRQ�IRU�%URFD¶V�DUHD��LQ�©3URFHHGLQJV�RI�WKH�
1DWLRQDO�$FDGHP\�RI�6FLHQFHVª����������������SS�������������

��� &IU��$�� )ULHGHULFL�0��0H\HU�'�� YRQ� &UDPRQ��$XGLWRU\� ODQJXDJH� FRPSUHKHQVLRQ�� $Q� HYHQW�UHODWHG�
I05,�VWXG\�RQ�WKH�SURFHVVLQJ�RI�V\QWDFWLF�DQG�OH[LFDO�LQIRUPDWLRQ��LQ�©%UDLQ�DQG�/DQJXDJHª������������
SS�����±�����

��� *��5L]]RODWWL�0��$UELE��/DQJXDJH�ZLWKLQ�2XU�*UDVS���FLW��
��� 0��$UELE��)URP�PRQNH\�OLNH�DFWLRQ�UHFRJQLWLRQ�WR�KXPDQ�ODQJXDJH��$Q�HYROXWLRQDU\�IUDPHZRUN�IRU�

QHXUROLQJXLVWLFV��LQ�©%HKDYLRUDO�DQG�%UDLQ�6FLHQFHVª������������SS�����±����0��$UELE���)URP�0LUURU�
1HXURQV�WR�&RPSOH[�,PLWDWLRQ�LQ�WKH�(YROXWLRQ�RI�/DQJXDJH�DQG�7RRO�8VH��FLW��

��� 0��$UELE���)URP�0LUURU�1HXURQV�WR�&RPSOH[�,PLWDWLRQ�LQ�WKH�(YROXWLRQ�RI�/DQJXDJH�DQG�7RRO�8VH��FLW��



���

) LORVR¿D�H���

GHOO¶LPLWD]LRQH� VHPSOLFH�� O¶LQGXVWULD� DFKHXOHDQD�FRUULVSRQGH�DOOR� VYLOXSSR�GHOO¶LPLWD]LRQH�
FRPSOHVVD�H�GHO�SURWROLQJXDJJLR��O¶LQFUHPHQWR�GHOOH�LQQRYD]LRQL�WHFQRORJLFKH�H�OR�VYLOXSSR�
GHOO¶RUJDQL]]D]LRQH�VRFLDOH�FKH�FDUDWWHUL]]D�OD�VWRULD�HYROXWLYD�GL�+RPR�VDSLHQV�FRLQFLGH�FRQ�
O¶HPHUJHUH�GHO�OLQJXDJJLR��
1HOOR�VFHQDULR�HYROXWLYR�SURSRVWR�GD�$UELE�SDUWLFRODUPHQWH�LPSRUWDQWH�q�OD�IDVH�FKH�SUH�

SDUD�DO�SURWROLQJXDJJLR��7DOH�IDVH�q�UHVD�SRVVLELOH�GDOOD�VYLOXSSR�GHL�PHFFDQLVPL�FHUHEUDOL�
SHU�O¶LPLWD]LRQH�FRPSOHVVD�GHOOH�D]LRQL�PDQXDOL��6����4XHVWD�IRUPD�G¶LPLWD]LRQH��FKH�q�FHQ�
WUDOH�DQFKH�QHOOD�SURGX]LRQH�OLWLFD��LPSOLFD�LO�VHTXHQ]LDPHQWR�GL�XQ�PRYLPHQWR�FRPSOHVVR�
LQ�XQLWj�SL��R�PHQR�IDPLOLDUL�H� OD�VXFFHVVLYD�PHVVD�LQ�DWWR�GHL�FRUULVSRQGHQWL�HOHPHQWL��R�
YDULD]LRQL�GL��FKH�FRPSRQJRQR�OH�D]LRQL�IDPLOLDUL����,Q�DOWUL�WHUPLQL��O¶LPLWD]LRQH�FRPSOHVVD�
SHUPHWWH�GL�ULFRQRVFHUH�OD�SHUIRUPDQFH�DOWUXL�FRPH�XQ�LQVLHPH�GL�D]LRQL�IDPLOLDUL��R�FRPH�
YDULDQWL�GL�D]LRQL�IDPLOLDUL��H�VXFFHVVLYDPHQWH�GL�ULSHWHUOH��/¶HPHUJHUH�GHOO¶LPLWD]LRQH�FRP�
SOHVVD�GL�D]LRQL�SUDWLFKH�PDQXDOL�q�IRQGDPHQWDOH�SHU�O¶HYROX]LRQH�GHOOD�FRPXQLFD]LRQH��(VVD�
DSUH��LQIDWWL��OD�VWUDGD�D�XQ�VLVWHPD�GL�FRPXQLFD]LRQH�EDVDWR�SULPD�VXOOD�SDQWRPLPD�GL�D]LRQL�
PDQXDOL��6�D��H�SRL�VX�JHVWL�FRQYHQ]LRQDOL�±�SURWRVHJQR��6�E���/D�SDQWRPLPD��H�O¶LPLWD]LRQH�
FRPSOHVVD�VXL�FXL�HVVD�VL�IRQGD��q�OHJDWD�DG�XQ�FDPELDPHQWR�QHO�VLVWHPD�VSHFFKLR��0HQWUH��
LQIDWWL��QHOOH�VFLPPLH�LO�VLVWHPD�VSHFFKLR�SHU�LO�JUDVSLQJ�ULVSRQGH�VROR�DJOL�DWWL�WUDQVLWLYL��YDOH�
D�GLUH�D�TXHOOH�VLWXD]LRQL�LQ�FXL�O¶DQLPDOH�FHUFD�GL�UDJJLXQJHUH�XQ�RJJHWWR�HIIHWWLYDPHQWH�SUH�
VHQWH����QHJOL�XPDQL�HVVR�VL�DWWLYD�DQFKH�SHU�JOL�DWWL�LQWUDQVLWLYL��FLRq�LQ�VLWXD]LRQL�LQ�FXL�QRQ�q�
SUHVHQWH�O¶RJJHWWR�YHUVR�FXL�LO�PRYLPHQWR�q�GLUHWWR����4XHVWR�FDPELDPHQWR�QHXUDOH�q�FUXFLDOH�
SHU�OD�SDQWRPLPD�GL�JHVWL�PDQXDOL�LQ�FXL��LQ�HIIHWWL��FROXL�FKH�RVVHUYD�YHGH�VROR�LO�PRYLPHQWR�
H�LQIHULVFH�D�FRVD�TXHO�PRYLPHQWR�VL�ULIHULVFH�H�O¶RELHWWLYR�GHOO¶D]LRQH��'D�TXHVWR�SXQWR�GL�
YLVWD��OD�SDQWRPLPD�q�LQWULQVHFDPHQWH�FRPXQLFDWLYD��HVVD�q�IDWWD�FRQ�O¶LQWHQ]LRQH�GL�SRUWDUH�
O¶RVVHUYDWRUH�D�SHQVDUH�D�XQD�VSHFL¿FD�D]LRQH��HYHQWR�R�RJJHWWR��
/D�SDQWRPLPD�IRUQLVFH�O¶LPSDOFDWXUD�SHU�OD�VXFFHVVLYD�HPHUJHQ]D�GHO�SURWRVHJQR��6�E���

XQ�VLVWHPD�FRVWLWXLWR�GD�JHVWL�FRQYHQ]LRQDOL�SULPDULDPHQWH�PDQXDOL�H�IDFFLDOL�XWLOL]]DWL�SHU�
IRUPDOL]]DUH�� GLVDPELJXDUH� R� HVWHQGHUH� JOL� DWWL� GL� SDQWRPLPD��$� VXD� YROWD�� LO� SURWRVHJQR�
SHUPHWWH�OR�VYLOXSSR�GHO�SURWROLQJXDJJLR��6����XQ�VLVWHPD�PXOWLPRGDOH�LQ�FXL�PDQXDOLWj�H�
YRFDOLWj�VL�HYROYRQR�LQVLHPH�LQ�XQD�VSLUDOH�LQ�HVSDQVLRQH��H[SDQGLQJ�VSLUDO���,Q�TXHVWD�IDVH��
LQIDWWL��VHFRQGR�$UELE�OD�GHVFUL]LRQH�JHVWXDOH�GL�RJJHWWL�HG�HYHQWL��SURWRVHJQR��YLHQH�DFFRP�
SDJQDWD�JUDGXDOPHQWH�GD�XQD�YRFDOL]]D]LRQH�FDUDWWHULVWLFD��8QD�YROWD�FKH�OD�YRFDOL]]D]LRQH�
q�VWDWD�DSSUHVD��LO�JHVWR�PDQXDOH�GL�VXSSRUWR�DOOD�YRFDOL]]D]LRQH�SXz�YHQLU�PHQR�ODVFLDQGR�
VSD]LR�DO�VROR�VLPEROR�RUDOH�FKH��D�TXHVWR�SXQWR��QRQ�QHFHVVLWj�SL��GHOOD�UHOD]LRQH�LFRQLFD�
RULJLQDULD�FRO�VXR�UHIHUHQWH��,�GXH�VLVWHPL��LO�SURWRVHJQR�H�LO�SURWROLQJXDJJLR��LQWHUDJHQGR�WUD�
ORUR��GDQQR�DYYLR�D�XQD�VSLUDOH�LQ�HVSDQVLRQH�FKH�SHUPHWWH�D�+RPR�VDSLHQV�GL�VYLOXSSDUH�XQD�
³SUHGLVSRVL]LRQH�SHU�LO�OLQJXDJJLR´�DWWUDYHUVR�O¶LQWHJUD]LRQH�PXOWLPRGDOH�GL�D]LRQL�PDQXDOL��
IDFFLDOH�H�YRFDOL��6HFRQGR�WDOH�SURVSHWWLYD��GXQTXH��O¶HPHUJHUH�GHO�OLQJXDJJLR�QHOOD�VSHFLH�
XPDQD�SXz�HVVHUH�UDSSUHVHQWDWR�FRPH�OD�SURJUHVVLYD�LQFRUSRUD]LRQH�GHOOH�YRFDOL]]D]LRQL�QHO�

��� &IU��0��$UELE��7KH�PLUURU�V\VWHP��LPLWDWLRQ��DQG�WKH�HYROXWLRQ�RI�ODQJXDJH��LQ�&��1HKDQLY�H�.��'DXWHQ�
KDKQ��D�FXUD�GL���,PLWDWLRQ�LQ�DQLPDOV�DQG�DUWLIDFWV��0,7�3UHVV��&DPEULGJH�������SS�����±���

��� &IU��0��8PLOWj�(��.RKOHU�9��*DOOHVH�/��)RJDVVL�/��)DGLJD�&��.H\VHUV�*��5L]]RODWWL��,�NQRZ�ZKDW�\RX�
DUH�GRLQJ��$�QHXURSK\VLRORJLFDO�VWXG\��LQ�©1HXURQª������������SS�����±����

��� &IU�� /�� )DGLJD�/�� )RJDVVL�*�� 3DYHVL�*��5L]]RODWWL��0RWRU� IDFLOLWDWLRQ� GXULQJ� DFWLRQ� REVHUYDWLRQ��$�
PDJQHWLF�VWLPXODWLRQ�VWXG\��LQ�©-RXUQDO�RI�1HXURSK\VLRORJ\ª������������SS������±������



���

) ,QHV�$GRUQHWWL
*HVWL�H�VWUXPHQWL�QHOO¶HYROX]LRQH�XPDQD

VLVWHPD�VSHFFKLR��VL�ULFRUGL�FKH�WDOH�VLVWHPD�QHJOL�XPDQL�q�FROORFDWR�QHOO¶DUHH�GL�%URFD�FKH�
KD�XQ�UXROR�FHQWUDOH�QHO�FRQWUROOR�GHOOD�SURGX]LRQH�OLQJXLVWLFD���6HFRQGR�$UELE�q�SRVVLELOH��
LQIDWWL��FKH�LQ�+RPR�KDELOLV��PD�VRSUDWWXWWR�LQ�+RPR�HUHFWXV��IRVVH�SUHVHQWH�XQD�³SURWR�DUHD�
GL�%URFD´�LQ�JUDGR�GL�PHGLDUH�OD�FRPXQLFD]LRQH�DWWUDYHUVR�JHVWL�PDQXDOL�H�RUR�IDFFLDOL��7DOH�
DUHD��LQ�VHJXLWR�D�XQ�SURFHVVR�GL�FROODWHUDOL]]D]LRQH��YDOH�D�GLUH�LQ�VHJXLWR�DG�XQ¶HVWHQVLRQH�
¿ORJHQHWLFD�GHL�FLUFXLWL�QHXUDOL�GHO�VLVWHPD�VSHFFKLR�GDOO¶DUHD�PDQXDOH�)��DOOH�YLFLQH�DUHH�
RUR�PRWRULH�� SRWUHEEH� DYHU� JXDGDJQDWR�XQ� FRQWUROOR� SULPLWLYR� VXL�PHFFDQLVPL�YRFDOL� FKH�
QHOO¶XOWLPR�VWDGLR��6��� LQ�+RPR�VDSLHQV�DYUHEEH�SRUWDWR�DOO¶HPHUJHUH�GHO� OLQJXDJJLR�FRVu�
FRPH�OR�FRQRVFLDPR�RJJL��

���&RQFOXVLRQH

,Q� TXHVWR� ODYRUR� DEELDPR� VRVWHQXWR� FKH� OD� TXHVWLRQH� GHOO¶RULJLQH� GHO� OLQJXDJJLR� XPD�
QR�GHEED�HVVHUH�WHPDWL]]DWD�LQ�ULIHULPHQWR�DOOH�FDSDFLWj�GL�PDQLSROD]LRQH�H�WUDVIRUPD]LRQH�
GHO�PRQGR��$�WDO�SURSRVLWR��DEELDPR�PRVWUDWR�O¶HVLVWHQ]D�GL�XQD�UHOD]LRQH�¿ORJHQHWLFD��ULQ�
WUDFFLDELOH�QHOOD�SURGX]LRQH�GL�D]LRQL�VWUXWWXUDWH�JHUDUFKLFDPHQWH��WUD�OD�SURGX]LRQH�H�O¶XVR�
GL� VWUXPHQWL�H� LO� OLQJXDJJLR��$WWUDYHUVR� OD�GLVFXVVLRQH�GL� WDOH� UHOD]LRQH�DEELDPR�DYDQ]DWR�
O¶LSRWHVL�FKH� OH�D]LRQL�PDQXDOL�DEELDQR�FRVWLWXLWR� OD�SLDWWDIRUPD�HYROXWLYD�SHU� OR�VYLOXSSR�
GHOOD�FRPXQLFD]LRQH�XPDQD��QHOOR�VSHFL¿FR�FKH�OD�FRPXQLFD]LRQH�JHVWXDOH�GHL�SULPDWL�QRQ�
XPDQL�H�GHJOL�RPLQLGL�DEELD�UDSSUHVHQWDWR�LO�SUHFXUVRUH�¿ORJHQHWLFR�GHO�OLQJXDJJLR�YRFDOH��
7DOH�LSRWHVL��VHFRQGR�FXL� LO� OLQJXDJJLR�q�LO�SURGRWWR�GL�XQ�OXQJR�SURFHVVR�HYROXWLYR�H�WUDH�
RULJLQH�GD�DELOLWj�SUDWLFKH�UDGLFDWH�QHOO¶D]LRQH�FRQGLYLVH��VHSSXU�D�JUDGR�GLYHUVR��FRQ�DOWUH�
VSHFLH�DQLPDOL�H�RPLQLGL��FRVWLWXLVFH�D�QRVWUR�DYYLVR�XQ�PRGR�SDUWLFRODUPHQWH�SUR¿FXR�SHU�
DIIURQWDUH�LO�WHPD�GHOO¶RULJLQH�GHO�OLQJXDJJLR�LQ�XQD�SURVSHWWLYD�JHQXLQDPHQWH�QDWXUDOLVWLFD��


