
�

�

�
�
�

,9�±��$3/,&$&,216�'(6(192/83$'(6�
�

�
/LEHUDWLRQ������

0�&�(VFKHU





�

�

&DStWRO������$UDXFDULD��XQ�VLVWHPD�GH�GHWHUPLQDFLy�
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������,QWURGXFFLy��6LVWHPHV�EDVDWV�HQ�HO�FRQHL[HPHQW�

8Q� VLVWHPD� EDVDW� HQ� HO� FRQHL[HPHQW� �NQRZOHGJH�EDVHG� V\VWHP�� .%6�� R� VLVWHPD� H[SHUW�
�H[SHUW� V\VWHP�� pV� XQ� SURJUDPD� LQIRUPjWLF� TXH� HPXOD�� HQ� XQ� GHWHUPLQDW� FDPS�� HO� SURFpV� TXH�
UHDOLW]D� XQ� H[SHUW� HQ� OD� VROXFLy� G¶XQ� SUREOHPD� �;X� HW� DO�� ������� 8Q� VLVWHPD� EDVDW� HQ� HO�
FRQHL[HPHQW�FRQVWD�G¶XQ�FRV�R�EDVH�GH�FRQHL[HPHQW� �NQRZOHGJH�EDVH�� L�XQ�PRWRU�G¶LQIHUqQFLD�
�LQIHUHQFH�HQJLQH���/D�EDVH�GH�FRQHL[HPHQW�HPPDJDW]HPD�UHJOHV�L�IHWV�GHULYDWV�GHO�FRQHL[HPHQW�
H[SHUW� HQ� XQD� EDVH� GH� GDGHV�� GH� PDQHUD� DQjORJD� DO� FHUYHOO� KXPj�� '¶DOWUD� EDQGD�� HO� PRWRU�
G¶LQIHUqQFLD�UHDOLW]D�GHGXFFLRQV�OzJLTXHV�L�VtQWHVL�GH�FRQHL[HPHQWV��SHU�WDO�GH�JHQHUDU�VROXFLRQV�
SHU�D�XQ�SUREOHPD�HVSHFtILF��

6HJRQV� :DWHUPDQQ� ������� XQ� VLVWHPD� H[SHUW� Wp� GXHV� PDQHUHV� FRPSOHPHQWDULHV� GH�
UHODFLRQDU�VH�DPE�O¶XVXDUL��HO�PRGH�G¶DGTXLVLFLy�GH�FRQHL[HPHQW�L�HO�PRGH�GH�FRQVXOWD��(O�PRGH�
G¶DGTXLVLFLy� HV� UHODFLRQD� DPE� XVXDULV� H[SHUWV� SHU� D�PRGLILFDU� OHV� UHJOHV� L� HOV� IHWV� GHO� FRV� GH�
FRQHL[HPHQW�� (O� PRGH� GH� FRQVXOWD� SHUPHW� UHVSRQGUH� OHV� SUHJXQWHV� G¶XVXDULV� QR� H[SHUWV��
$TXHVWD�SDUWLFXODU�FDSDFLWDW�GHO�VLVWHPD�H[SHUW�GH�PRGLILFDU�GLQjPLFDPHQW� OHV�VHYHV� UHJOHV�GH�
GHFLVLy�ID�TXH�KRP�SXJXL�DWULEXLU�OL�XQD�FHUWD�FDSDFLWDW�G¶DSUHQHQWDWJH��

$� OD� OLWHUDWXUD� HV� WUREHQ� DOJXQV� WUHEDOOV� VREUH� HO� GHVHQYROXSDPHQW� GH� VLVWHPHV� H[SHUWV�
DSOLFDWV� D� OD� YHJHWDFLy�� 1REOH� ������� SURSRVj� OD� GHILQLFLy� GH� VLVWHPHV� H[SHUWV� SHU� D� GRQDU�
UHVSRVWHV�H[SHUWHV�HQ�T�HVWLRQV�G¶HFRORJLD�DSOLFDGD��VREUHWRW�D�OD�JHVWLy�GHO�WHUULWRUL�R�OD�JHVWLy�
GH�GHVDVWUHV�HFROzJLFV�� �5\NLHO��������HVWXGLj�O¶~V�G¶DTXHVWV�VLVWHPHV�HQ�OD�JHVWLy�GH�UHFXUVRV�
QDWXUDOV�� $TXHVWD� OtQLD� GH� WUHEDOO� KD� GRQDW� IUXLWV�� SHU� H[HPSOH�� SHU� OD� JHVWLy� GH� FRPXQLWDWV�
SUDWHQVHV��;X�HW�DO����������

(OV�WUHEDOOV�GH�&DPL]��������������V¶RULHQWHQ�D�SURPRXUH�XQ�VLVWHPD�H[SHUW�SHU�D�O¶DQjOLVL�GH�
FRPXQLWDWV�� PLWMDQoDQW� WqFQLTXHV� PXOWLYDULDQWV�� 6HJRQV� &DPL]� �������� XQ� VLVWHPD� H[SHUW� HQ�
YHJHWDFLy�³VKRXOG�EH�DEOH�WR�DVVLJQ�D�SDUWLFXODU�UHOHYp�WR�D�V\QWD[RQRPLF�XQLW��DFFRUGLQJ�WR�WKH�
SUHVHQFH� RU� DEVHQFH� RI� WKH� OHDGLQJ� VSHFLHV�� FKHFN� IRU� WKH� HFRORJLFDO� FKDUDFWHUV� RI� WKH�
V\QHFRORJLFDO�XQLW��VXJJHVW�SHFXOLDULWLHV� LQ� WKH�YHJHWDWLRQ�SDWWHUQ��HWF�´��1R�KHP�VDEXW� WUREDU��D�
SDUW� GHOV� WUHEDOOV� WHzULFV� GH� &DPL]�� UHIHUqQFLHV� ELEOLRJUjILTXHV� UHODFLRQDGHV� DPE� HO�
GHVHQYROXSDPHQW� GH� VLVWHPHV� H[SHUWV� SHU� D� OD� GHWHUPLQDFLy� DXWRPjWLFD� G¶LQYHQWDULV� GH��
YHJHWDFLy��
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������'HILQLFLy�GHO�VLVWHPD�GH�GHWHUPLQDFLy�
��������2EMHFWLXV�

/¶REMHFWLX� G¶DTXHVWD� VHFFLy� pV� GHVFULXUH� HO� GHVHQYROXSDPHQW� L� IXQFLRQDPHQW� G¶XQD�HLQD� GH�
VRIWZDUH� �SURJUDPDUL� $UDXFDULD�� KWWS���ELRGLYHU�ELR�XE�HV�YHJDQD�DUDXFDULD�� TXH� JHVWLRQD� HO�
FRQHL[HPHQW�G¶XQ�VHJXLW�G¶XQLWDWV�GH�YHJHWDFLy��(O�FRQMXQW�G¶LQYHQWDULV�L�OHV�XQLWDWV�GH�YHJHWDFLy�
HVWDEOHUWHV�FRQVWLWXHL[HQ�HO�µFRV�GH�FRQHL[HPHQW¶�GH�O¶HLQD��0LWMDQoDQW�WqFQLTXHV�GH�FODVVLILFDFLy�
QXPqULFD�HV�SUHWpQ�GRQDU�UHVSRVWD�D�OD�FRQVXOWD�G¶XVXDULV�QR�H[SHUWV�HQ�UHODFLy�D�OD�GHWHUPLQDFLy�
GH� QRXV� LQYHQWDULV� GH� YHJHWDFLy�� $QRPHQDUHP� DTXHVWD� HLQD� µVLVWHPD� GH� GHWHUPLQDFLy�
DXWRPjWLFD¶��HYLWDQW�OD�GHQRPLQDFLy�GH�VLVWHPD�H[SHUW��GHQRPLQDFLy�TXH�FRQVLGHUHP�GH�PRPHQW�
PDVVD�DPELFLRVD�UHVSHFWH�DO�SURJUDPDUL�GHVHQYROXSDW�ILQV�DUD��

eV� LPSRUWDQW�GLIHUHQFLDU�� G¶XQD�EDQGD�XQ�VLVWHPD�H[SHUW�PHUDPHQW�FRP�D�HLQD�G¶LQWHUDFFLy�
HQWUH� O¶H[SHUW�HQ�XQ�FDPS�L�XQ�XVXDUL�QR�H[SHUW�� L�GH�O¶DOWUD�XQ�VLVWHPD�TXH�SHUPHWL�PRGLILFDU�HO�
PDWHL[�FRQHL[HPHQW�GH�O¶H[SHUW��(Q�HO�SULPHU��HO�VLVWHPD�HV�EDVD�VRODPHQW�HQ�XQ�VHJXLW�GH�UHJOHV�
GH� GHFLVLy� FUHDGHV� D� SDUWLU� G¶XQ� FRQHL[HPHQW� SUHYL�� SUHV� FRP�D� FHUW�� (Q� HO� QRVWUH� VLVWHPD�GH�
GHWHUPLQDFLy�� VL� HQV� OLPLWHP� D� DTXHVWD� IXQFLy� IDUHP� ~V� GH� O¶DQjOLVL� GLVFULPLQDQW� R� WqFQLTXHV�
UHODFLRQDGHV��+RP�KDXULD�GH�SRGHU�PRGLILFDU�OHV�UHJOHV�GLVFULPLQDQWV�SHU�WDO�GH�PLOORUDU�OHV�VHYHV�
UHVSRVWHV� L�DGHTXDU�OHV�PpV�DO�FULWHUL�GH� O¶H[SHUW��(Q�HO�VHJRQ�FDV��HQ�FDQYL��HO�VLVWHPD�SHUPHW�
SRVDU�HQ�GXEWH�HO�PDWHL[�FRQHL[HPHQW�FLHQWtILF�HQ�HO�TXH�HV�EDVD� O¶H[SHUW��3HU� WDQW�� UHVXOWD�~WLO�
WDQW�SHU�D�O¶XVXDUL�LQH[SHUW�FRP�SHU�D�O¶H[SHUW��$TXHVW�VHJRQ�PRGHO�HV�ID�HVSHFLDOPHQW�QHFHVVDUL�
HQ�FDVRV�RQ�HO�FRQHL[HPHQW�H[SHUW�QR�HVWj�GHO� WRW�DFFHSWDW�R�GHILQLW��/¶XVXDUL� LQH[SHUW� WDQ�VROV�
XWLOLW]D� HO� VLVWHPD� GH� GHWHUPLQDFLy� SHU� D� DYDOXDU� LQYHQWDULV��PHQWUH� TXH� O¶XVXDUL� H[SHUW� HPSUD�
DOKRUD�HO�VLVWHPD�FRP�D�XQD�DMXGD�SHU�D�DYDOXDU�HO�VHX�FRQHL[HPHQW�GH� OD�PDWqULD��(Q�UHODFLy�
DPE�OD�FDSDFLWDW�G¶DSUHQHQWDWJH�GHO�VLVWHPD�FDO�QRWDU�TXH�OD�PRGLILFDFLy�GHO�FRV�GH�FRQHL[HPHQW�
GHO� VLVWHPD� GH� GHWHUPLQDFLy� HV� SRGULD� DXWRPDWLW]DU� D� SDUWLU� GH� OD� LQFOXVLy�� HQ� DTXHVW� FRV� GH�
FRQHL[HPHQW�� GHOV� QRXV� LQYHQWDULV� DYDOXDWV� TXH� FRPSOLVVLQ� XQV� GHWHUPLQDQWV� UHTXLVLWV�� 1R�
REVWDQW��DTXHVWD�RSFLy�FRPSRUWD�HO�ULVF�GH�FRUURPSUH�OHV�XQLWDWV�GH�YHJHWDFLy�TXDQ�HOV�LQYHQWDULV�
DYDOXDWV� WHQHQ� FDUDFWHUtVWLTXHV� DEHUUDQWV� R� LQWHUPqGLHV�� 3HU� WDQW� OD� PRGLILFDFLy� GHO� FRV� GH�
FRQHL[HPHQW� KD� GH� URPDQGUH� UHVHUYDGD� DO� H[SHUW� D� FjUUHF� GHO� VLVWHPD�� (Q� DTXHVW� FDV� OD�
PRGLILFDFLy�GHO�FRV�GH�FRQHL[HPHQW�QR�pV�DXWRPjWLFD�VLQy�VHPLDXWRPjWLFD��

(Q�HOV�SURSHUV�DSDUWDWV�GHVFULYLP�HO�VLVWHPD�GH�GHWHUPLQDFLy�$UDXFDULD��XQD�DSOLFDFLy�FOLHQW�
VHUYLGRU�SHU�D�OD�GHWHUPLQDFLy�DXWRPjWLFD�G¶LQYHQWDULV�GH�YHJHWDFLy��3HU�D�FRPHQoDU��H[SOLTXHP�
HO� WUDFWDPHQW� GHOV� LQYHQWDULV� SUHYL� D� OD� VHYD� LQWURGXFFLy� DO� VLVWHPD�� 7RW� VHJXLW� GHVFULYLP� OHV�
SURSLHWDWV� GH� OD� GHILQLFLy� G¶XQLWDW� GH� FODVVLILFDFLy� TXH� KHP� DGRSWDW� L� MXVWLILTXHP� OD� DJUXSDFLy�
G¶XQLWDWV�GH�FODVVLILFDFLy�HQ�jUHHV�GH�FODVVLILFDFLy��)LQDOPHQW��GHVFULYLP�FRP�HV�FUHHQ�L�JHVWLRQHQ�
OHV�XQLWDWV�GH�FODVVLILFDFLy�GLQV�GHO�VLVWHPD�GH�GHWHUPLQDFLy��
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��������,PSRUWDFLy�L�SUHWUDFWDPHQW�GH�OHV�GDGHV�
-D�YDP�FRPHQWDU�DO�FDStWRO�����OD�QHFHVVLWDW�G¶KRPRJHQHwW]DFLy�GH�OD�QRPHQFODWXUD�TXDQ�HV�

WUDFWHQ� LQYHQWDULV� G¶RUtJHQV� GLYHUVRV�� /D� KRPRJHQHwW]DFLy� GH� OD� QRPHQFODWXUD� HV� EDVD� HQ� OD�
LQIRUPDFLy� FRQWLQJXGD� HQ� XQ� WHVDXUH� GH� Wj[RQV� TXH� VLJXL� XQ� UHIOH[� GH� OD� QRPHQFODWXUD�
WD[RQzPLFD�DFFHSWDGD�SHU�XQ�HTXLS�GH�ERWjQLFV��3HU�WDQW��OD�VHOHFFLy�GHO�WHVDXUH�WD[RQzPLF�pV�HO�
SULPHU�SDV�HQ�OD�FRQILJXUDFLy�GHO�VLVWHPD���

/D� LPSRUWDFLy�G¶LQYHQWDULV�GH�YHJHWDFLy�DO�VLVWHPD�GH�GHWHUPLQDFLy�LQFRUSRUD�XQ�SURWRFRO�GH�
SUHWUDFWDPHQW� GH� OHV� HQWUDGHV� GHOV� Wj[RQV�� TXH� UHVXPLP� D� OD� WDXOD� ������� $� PpV� GH� OD�
KRPRJHQHwW]DFLy�GH� OD�QRPHQFODWXUD�GXUDQW� OD� LPSRUWDFLy�G¶LQYHQWDULV�HO�VLVWHPD� UHDOLW]D�DOWUHV�
WDVTXHV� FRP�� SHU� H[HPSOH�� O¶HOLPLQDFLy� G¶HQWUDGHV� DPE� GHWHUPLQDFLy� GXEWRVD� R� OD� VXPD� GH�
HQWUDGHV�FRUUHVSRQHQWV�D�XQ� Wj[RQ�TXH�DSDUHL[�D�GLIHUHQWV�HVWUDWV��7RWHV�DTXHVWHV�RSHUDFLRQV�
HVWDQ� DFWLYDGHV� SHU� GHIHFWH� D�$UDXFDULD�� SHUz� SRGHQ� VHU� GHVDFWLYDGHV�� (O�PDWHL[� SURWRFRO� GH�
SUHWUDFWDPHQW�pV�HO�TXH�V¶DSOLFD�D� OHV�QRYHV�WDXOHV�G¶LQYHQWDULV�TXH�HO�VLVWHPD�UHS�SHU�D�GRQDU�
XQD�UHVSRVWD�GH�GHWHUPLQDFLy�D�O¶XVXDUL�QR�H[SHUW���

/¶LQYHQWDUL�ILQDOPHQW�HPPDJDW]HPDW�HV�FRPSRVD�VLPSOHPHQW�G¶XQD�OOLVWD�GH�QRPV�GH�Wj[RQV�
YjOLGV�� DVVRFLDWV� D� XQ� FDPS� G¶DEXQGjQFLD�� MD� VLJXL� XQD� FODVVH� GH� FREHUWXUD�DEXQGjQFLD� R� XQ�
YDORU� G¶DEXQGjQFLD� QXPqULF�� /D� UHVWD� G¶LQIRUPDFLy� DVVRFLDGD� D� O¶LQYHQWDUL� pV� GHVFDUWDGD� SHU�
pVVHU�LQQHFHVVjULD�SHU�DO�PRWRU�GH�IXQFLRQDPHQW�GHO�VLVWHPD��(OV�LQYHQWDULV�HV�WUREHQ�DJUXSDWV�
HQ� HO� TXH� DQRPHQDUHP� VHFFLRQV� GH� GDGHV�� &DGD� VHFFLy� GH� GDGHV� SHUPHW� LPSRUWDU� WDXOHV�
G¶LQYHQWDULV� HQ� IRUPDW� 4XHUFXV� �YHJHX� FDStWRO� ����� L� UHDOLW]DU� HO� SUHWUDFWDPHQW� GH� OHV� GDGHV�
HVPHQWDW�PpV�DPXQW��$TXHVWD�VHJPHQWDFLy�HQ�IDFLOLWD�OD�JHVWLy��SHUTXq�FDGD�VLQWj[RQ�GH�UDQJ�DOW�
�FODVVH��RUGUH�������SRW�pVVHU�UHVSRQVDELOLWDW�GH�GLIHUHQWV�H[SHUWV��

�
$FFLy� 9DORU�SHU�GHIHFWH�

(OLPLQDU�HQWUDGHV�GH�GHWHUPLQDFLy�GXEWRVD��FI��� $FWLYDW�
(OLPLQDU�HQWUDGHV�GH�Wj[RQV�QR�UHFRQHJXWV�DO�WHVDXUH� $FWLYDW�
(OLPLQDU�HQWUDGHV�Wj[RQV�VXSUD�HVSHFtILFV��S�H[��)HVWXFD�VS��� $FWLYDW�
6XPDU�HQWUDGHV�REVHUYDGHV�HQ�HVWUDWV�GLIHUHQWV��S�H[��DUEXVWLX�L�DUERUL�� $FWLYDW�
6XPDU�HQWUDGHV�DPE�FHUWHVHV�GH�GHWHUPLQDFLy�GLIHUHQWV��S�H[��VHQVX�ODWR�R�JUXS�� $FWLYDW�
7UDGXFFLy�GH�QRPV�VLQzQLPV�D�QRPV�YjOLGV� $FWLYDW�
7DXOD��������3URWRFRO�GH�WUDFWDPHQW�GHOV�LQYHQWDULV�LPSRUWDWV�DO�VLVWHPD�GH�GHWHUPLQDFLy�$UDXFDULD�R�TXH�KDQ�GH�VHU�
VRWPHVRV�D�XQD�GHWHUPLQDFLy��/HV�GLIHUHQWV�DFFLRQV�SRGHQ�pVVHU�DFWLYDGHV�GHVDFWLYDGHV�GLQV�GHO�SURJUDPD��

�
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��������8QLWDWV�GH�FOXVWHULQJ�LQGHSHQGHQWV��8&,��
/D�GHILQLFLy�GHO�FRQFHSWH�GH�FO~VWHU�pV�XQ�SXQW�FUtWLF�G¶XQ�VLVWHPD�GH�GHWHUPLQDFLy�TXH�DVSLUL�

D� UHVXOWDU� G¶XWLOLWDW�� (Q� SULPHU� OORF�� OD� GHILQLFLy� GH� FO~VWHU� KD� G¶pVVHU� XQ� UHIOH[� GHO� FRQFHSWH� GH�
XQLWDW� GH� YHJHWDFLy� G¶HFzOHJV� L� ILWRVRFLzOHJV� �YHXUH� FDStWRO� ������ $� OD� YHJDGD�� OD� GHILQLFLy� KD�
G¶pVVHU�SURX�VHQ]LOOD�SHU�WDO�TXH�XQ�XVXDUL�QR�H[SHUW�SXJXL�LQWHUSUHWDU�DPE�IDFLOLWDW�HOV�UHVXOWDWV�GH�
OD� VHYD� FRQVXOWD� DO� VLVWHPD�� $� SDUWLU� GH� UDRQDPHQWV� H[SRVDWV� HQ� FDStWROV� DQWHULRUV�� OHV�
FDUDFWHUtVWLTXHV�TXH�KDQ�GH�SUHVHQWDU�OHV�XQLWDWV�GH�YHJHWDFLy�VyQ��

��� (O�FO~VWHU�pV� UHSUHVHQWDW�SHO�FHQWURLGH�JHRPqWULF�GHO�FRQMXQW�G¶LQYHQWDULV�TXH�HQ� IRUPHQ�
SDUW���

��� /HV� UHODFLRQV� HVSDFLDOV� HQWUH� LQYHQWDULV� HV� EDVHQ� H[FOXVLYDPHQW� HQ� OD� FRPSRVLFLy�
IORUtVWLFD� �WD[RQzPLFD�� GH� OD� FRPXQLWDW�� (O� FHQWURLGH� UHSUHVHQWD� GRQFV�� OD� FRPSRVLFLy�
IORUtVWLFD�PLWMDQD�GHO�FO~VWHU��

��� /¶HVSDL� GH� UHODFLRQV� HQWUH� LQYHQWDULV� KD� G¶H[FORXUH� OHV� GREOHV� DEVqQFLHV�� (QWUH� OHV�
PHVXUHV�FRPSDUDGHV�DO�FDStWRO�����XWLOLW]DUHP� OD�GLVWjQFLD�GH�+HOOLQJHU� �5DR�������R� OD�
GLVWjQFLD�GH�%UD\�&XUWLV��������TXH�VyQ�GXHV�GH�OHV�TXH�KDQ�GRQDW�PLOORUV�UHVXOWDWV���

��� (O� FRQMXQW� G¶LQYHQWDULV� TXH� GHILQHL[� HO� FO~VWHU� pV� GLI~V� �IX]]\��� &DGD� LQYHQWDUL� H[SUHVVD�
DPE�PpV�R�PHQ\V�IRUoD�HO�FRQFHSWH�DVVRFLDW�D�OD�XQLWDW�GH�YHJHWDFLy�VHJRQV�HO�VHX�JUDX�
GH� SHUWLQHQoD� �PHPEHUVKLS��� /¶H[SRQHQW� GH� IX]]LQHVV� �P��pV�XQ�SDUjPHWUH� GHO� VLVWHPD�
TXH�FDO�DGHTXDU�D�OD�³ERUURVLWDW´�GH�OHV�GDGHV��

��� /HV� XQLWDWV� GH� FOXVWHULQJ� VyQ� LQGHSHQGHQWV�� QR� IRUPHQ� SDUW� G¶XQD� SDUWLFLy�� $TXHVW� IHW�
LPSOLFD� TXH� XQ� LQYHQWDUL� SRW� UHVWDU� VHQVH� FODVVLILFDU� R� H[SUHVVDU� FDUDFWHUtVWLTXHV� GH�
GLIHUHQWV� XQLWDWV� GH� YHJHWDFLy� D� OD� YHJDGD�� -D� YjUHP� GLVFXWLU� DO� FDStWRO� ���� DOJXQV�
SUREOHPHV� DVVRFLDWV� D� OHV� SDUWLFLRQV�� $� OD� SUjFWLFD� SUHVHQWHQ� O¶LQFRQYHQLHQW� DIHJLW� GH�
QHFHVVLWDU� LQLFLDU� GH� QRX� HO� SURFpV� GH� FOXVWHULQJ� GH� WRWV� HOV� JUXSV� TXDQ� QRPpV� HV� YRO�
DOWHUDU�HO�FRQHL[HPHQW�G¶XQD�VROD�XQLWDW��/D�FRQVLGHUDFLy�GH�FO~VWHUV�GLIXVRV�LQGHSHQGHQWV�
HQV� SRUWD� DO� PRGHO� GH� FO~VWHU� SRVVLELOtVWLF� L� D� OD� VHYD� LPSOHPHQWDFLy� HQ� O¶DOJRULVPH�
3RVVLELOLVWLF�&�0HDQV� �3&0��.ULVKQDSXUDP�	�.HOOHU��������$�SDUWLU�GH� O¶DOJRULVPH�PHWD�
3&0�GHVFULW�DO�FDStWRO�����SRGHP�HVWLPDU�OD�GLVWjQFLD�GH�UHIHUqQFLD�DGHTXDGD�SHU�D�FDGD�
FO~VWHU��

��� +RP�SRGULD�RSWDU�SHU� LQFORXUH�XQD�SRQGHUDFLy�GHOV� Wj[RQV�HQ� OD�GHILQLFLy�GH�FO~VWHU��(Q�
YLVWD� GHOV� UHVXOWDWV� GHO� FDStWRO� ���� KHP� GHVFDUWDW� DTXHVWD� RSFLy�� TXH� D� OD� YHJDGD�
VXSRVDYD�XQ�FRVW�DGGLFLRQDO�HQ�WHPSV�GH�FRPSXWDFLy�LPSRUWDQW��

5HVXPLQW�� OHV�PHVXUHV�GH�SUR[LPLWDW�SHU�D� UHODFLRQDU� LQYHQWDULV�VyQ� OHV�GLVWjQFLHV�GH�%UD\�
&XUWLV� R� +HOOLQJHU�� OD� GHILQLFLy� GH� FO~VWHU� DGRSWDGD� pV� OD� SURSRUFLRQDGD� SHU� O¶DOJRULVPH�
3RVVLELOLVWLF�&�PHDQV��L�HO�PqWRGH�GH�JHQHUDFLy�GH�FO~VWHUV�HO�SURSRUFLRQDW�SHU�O¶DOJRULVPH�PHWD�
3&0���
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/HV�XQLWDWV�GH�FODVVLILFDFLy�SRGHQ�VHU�DFWLYHV�R�LQDFWLYHV��/HV�SULPHUHV�VyQ�FO~VWHUV�GH�3&0�
RSWLPLW]DWV� PLWMDQoDQW� O¶DOJRULVPH�PHWD�3&0�� /HV� XQLWDWV� LQDFWLYHV� VyQ� JUXSV� G¶LQYHQWDULV� TXH�
O¶H[SHUW� HVWDEOHL[� FRP� D� FO~VWHU� LPPXWDEOH�� SHU� D� pVVHU� HPSUDW� QRPpV� HQ� OD� GHWHUPLQDFLy�
G¶LQYHQWDULV� H[WHUQV�� (YLGHQWPHQW�� DTXHVWHV� XQLWDWV� QR� HVWDQ� VXSRUWDGHV� HVWDGtVWLFDPHQW� SHU�
O¶DOJRULVPH�PHWD�3&0��3HU�DTXHVWD�UDy�QR�HV�UHFRPDQD�DEXVDU�GH�OD�GHILQLFLy�G¶XQLWDWV�LQDFWLYHV�
MD�TXH�QR�SHUPHWHQ�DYDOXDU�HO�FRQHL[HPHQW�GH� O¶H[SHUW� L�GHJUDGHQ�OD�FDSDFLWDW�GH�GHWHUPLQDFLy�
GHO�VLVWHPD��

(QWUH�HOV�DWULEXWV�G¶XQD�8&,�PpV�LPSRUWDQWV��KL�KD��
• 1RP�L�GHVFULSFLy�GH�OD�XQLWDW��
• 6LQWj[RQ�GH�UHIHUqQFLD��6LQWj[RQ�UHSUHVHQWDW�SHU� OD�XQLWDW��VL�pV�TXH�DTXHVW�HVWj�GHILQLW��

/¶DVVRFLDFLy� HQWUH� XQ� VLQWj[RQ� L� XQD� 8&,� HV� ID� D� WUDYpV� G¶XQ� WHVDXUH� GH� VLQWj[RQV��
$TXHVWD�DVVRFLDFLy�SRVD�OD�XQLWDW�GH�YHJHWDFLy�HQ�XQ�FRQWH[W�VLQWD[RQzPLF��SHUPHWHQW�
FRQqL[HU� OD�VLQWD[RQRPLD�GH�QLYHOOV� VXSHULRUV�D� OD�XQLWDW��6L�HO�VLQWj[RQ� Wp�XQ� LQYHQWDUL�
WLSXV��DTXHVW�KD�GH�IRUPDU�SDUW�GHOV�LQYHQWDULV�PHPEUHV�GH�OD�8&,��

• /¶HVWDW�GH�OD�XQLWDW��(VFROWDQW��HQ�SURFpV�GH�UHOD[DFLy��GHWHUPLQDQW�XQ�LQYHQWDUL��R�LQDFWLX��
• /D�GLVWjQFLD�GH�UHIHUqQFLD��SDUjPHWUH�GH�O¶DOJRULVPH�3&0�HVWLPDW�D�WUDYpV�GH�O¶DOJRULVPH�

PHWD�3&0��
• &DUGLQDOLWDW� L� YDULDELOLWDW� JHRPqWULFD�� ,QGLFDGRUV� GH� OD� PLGD� L� YDULDELOLWDW� GHO� FO~VWHU��

UHVSHFWLYDPHQW��
• 3ULPHUD�GHULYDGD��9DORU�PtQLP�ORFDO��WUREDW�SHU�OD�GDUUHUD�H[HFXFLy�GH�PHWD�3&0��
• 6HJRQD�GHULYDGD�� ,QIRUPD�GH�VL�HO�FO~VWHU�HVWj�RSWLPLW]DW�VHJRQV�HO�FULWHUL�GH� O¶DOJRULVPH�

PHWD�3&0��3HU�D�FO~VWHUV�RSWLPLW]DWV�HO�VHX�YDORU�KDXULD�GH�VHU�SURSHU�D�]HUR��
'RQDGD�XQD� FRQILJXUDFLy� GHO� FO~VWHU� OHV�DFFLRQV�GH�FOXVWHULQJ�TXH�HV�SRGHQ�GRQDU�HQ�XQD�

XQLWDW�DFWLYD�VyQ�WUHV��
D��5HOD[DPHQW� GHO� FO~VWHU�� ([HFXWD�PHWD�3&0� �YHJHX� HO� TXDGUH� ������� SHU� D� WUREDU� OD�

FRQILJXUDFLy�GHO�FO~VWHU� L� OD�GLVWjQFLD�GH� UHIHUqQFLD�TXH�FRUUHVSRQHQ�D�XQ�PtQLP�GH� OD�
SULPHUD�GHULYDGD�GH�OD�YDULDELOLWDW�JHRPqWULFD���

E��&UHL[HPHQW� GHO� FO~VWHU�� ([HFXWD�PHWD�3&0� LQFUHPHQWDQW� LQLFLDOPHQW� OD� GLVWjQFLD� GH�
UHIHUqQFLD� ILQV� D� VREUHSDVVDU� HO� Pj[LP� GH� OD� SULPHUD� GHULYDGD� GH� OD� YDULDELOLWDW�
JHRPqWULFD�� 6HJXLGDPHQW� UHOD[D� HO� FO~VWHU� SHU� D� DVVROLU� HO� PtQLP� VHJ�HQW�� (O� SURFpV�
VHQFHU�SHUPHW�DXJPHQWDU�OD�PLGD�GHO�FO~VWHU�ILQV�D�OD�SURSHUD�PLGD�D�OD�TXH�HV�GHWHFWD�
XQ�QRGH�GHQV��

F��5HGXFFLy� GHO� FO~VWHU�� ([HFXWD� PHWD�3&0� GLVPLQXLQW� LQLFLDOPHQW� OD� GLVWjQFLD� GH�
UHIHUqQFLD� ILQV� D� VREUHSDVVDU� HO� Pj[LP� GH� OD� SULPHUD� GHULYDGD� GH� OD� YDULDELOLWDW�
JHRPqWULFD�� 6HJXLGDPHQW� UHOD[D� HO� FO~VWHU� SHU� D� DVVROLU� HO� PtQLP� VHJ�HQW�� (O� SURFpV�
VHQFHU�SHUPHW�GLVPLQXLU�OD�PLGD�GHO�FO~VWHU�SHU�D�WUREDU�D�XQ�VXEJUXS�GHQV��
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��������¬UHHV�GH�FODVVLILFDFLy��
'H�PDQHUD�DQjORJD�D�O¶DJUXSDFLy�G¶LQYHQWDULV�HQ�VHFFLRQV��OHV�8&,V�TXH�HV�GHILQHL[HQ�HQ�HO�

VLVWHPD�$UDXFDULD� HV� WUREHQ� DJUXSDGHV� HQ� HO� TXH� DQRPHQDUHP� jUHHV� GH� FODVVLILFDFLy�� 8QD�
jUHD�GH�FODVVLILFDFLy�FRQVWLWXHL[�HO�FRV�GH�FRQHL[HPHQW�FRUUHVSRQHQW�DOV�VLQWj[RQV�GH�EDVH�G¶XQ�
WLSXV�GH�YHJHWDFLy��QRUPDOPHQW�XQ�VLQWj[RQ�GH�QLYHOO�VLQWD[RQzPLF�DOW��DOLDQoD��RUGUH�R�FODVVH���
/D� GLYLVLy� GHO� FRQMXQW� G¶XQLWDWV� GH� FODVVLILFDFLy� HQ� jUHHV� GH� FODVVLILFDFLy� SHUPHW� TXH� GLIHUHQWV�
H[SHUWV� HV� SXJXLQ� IHU� UHVSRQVDEOHV� GH� GLIHUHQWV� jUHHV�� VHQVH� TXH� O¶DFFLy� VREUH� XQ� WLSXV� GH�
YHJHWDFLy�G¶XQ�G¶HOOV�PRGLILTXL�OHV�GHFLVLRQV�G¶DQjOLVL�SUHVHV�SHOV�DOWUHV�HQ�OHV�VHYHV�UHVSHFWLYHV�
jUHHV�GH�FRQHL[HPHQW���

$� FDGD� jUHD� GH� FODVVLILFDFLy� HOV� LQYHQWDULV� VREUH� HOV� TXH� V¶HVWDEOHL[� OD� FODVVLILFDFLy� VyQ�
GLIHUHQWV��6yQ�HOV� LQYHQWDULV�DFWLXV�GH� O¶jUHD�GH�FODVVLILFDFLy��6REUH� O¶HOHFFLy�GHOV� LQYHQWDULV�D�
DFWLYDU�HQ�XQD�jUHD�GH�FODVVLILFDFLy�FDO�UHPDUFDU�TXH�pV�XQ�SDV�GHFLVLX�SHO�ERQ�IXQFLRQDPHQW�GHO�
VLVWHPD�� (Q� XQD� EDVH� GH� GDGHV� G¶LQYHQWDULV� pV� IUHT�HQW� OD� DSDULFLy� G¶LQYHQWDULV� DPE�
FDUDFWHUtVWLTXHV�LQWHUPqGLHV��/D�LQFOXVLy�LQGLVFULPLQDGD�GH�WRWV�HOV�LQYHQWDULV�GH�OD�EDVH�GH�GDGHV�
SRW� FRQGXLU� D� TXH�HOV� LQYHQWDULV� LQWHUPHGLV�GLILFXOWLQ�R� LPSHGHL[LQ� OD�GHWHFFLy�GH� OHV�XQLWDWV�GH�
YHJHWDFLy� SUHVHQWV�� (Q� HO� PLOORU� GHOV� FDVRV�� HV� LQHYLWDEOH� TXH� HQ� PRGLILTXLQ� HO� FHQWURLGH� GHO�
FO~VWHU�L��SHU�WDQW��OD�GHILQLFLy�GH�OD�XQLWDW��eV�LPSRUWDQW��GRQFV��TXH�HO�FRQMXQW�G¶LQYHQWDULV�DFWLXV�
G¶XQD� jUHD� GH� FODVVLILFDFLy� LQFORJXL� HOV� LQYHQWDULV� PpV� WtSLFV� GH� OHV� XQLWDWV� GH� YHJHWDFLy� D�
UHSUHVHQWDU��L�URPDQJXLQ�H[FORVRV�DTXHOOV�LQYHQWDULV�FRQVLGHUDWV�LQWHUPHGLV���

4XDQ� HO� VLVWHPD� SRVD� HQ� PDU[D� HO� PRWRU� G¶XQD� jUHD� GH� FODVVLILFDFLy�� HV� OOHJHL[HQ� HOV�
LQYHQWDULV� DVVRFLDWV� L� HV� WUDQVIRUPHQ� VHJRQV� OHV� HVSHFLILFDFLRQV� GH� OD� PDWHL[D� �VLQRQtPLD�
G¶DQjOLVL�� WUDQVIRUPDFLRQV������ $� SDUWLU� GHOV� LQYHQWDULV� WUDQVIRUPDWV�� D� O¶jUHD� GH� FODVVLILFDFLy� HV�
FRQVWUXHL[� XQD� PDWULX� GH� GLVVLPLODULWDWV� HQWUH� LQYHQWDULV�� $TXHVW� HVSDL� PXOWLGLPHQVLRQDO� GH�
SUR[LPLWDWV� pV� HO� TXH� HO� VLVWHPD� ILQDOPHQW� XWLOLW]D� SHU� D� HVWDEOLU� HOV� FO~VWHUV� G¶LQYHQWDULV� GH�
YHJHWDFLy�� (QWUH� OHV� GLIHUHQWV� jUHHV� SRGHQ� YDULDU� DVSHFWHV� UHODWLXV� D� OD� WUDQVIRUPDFLy� GHOV�
LQYHQWDULV�L�OD�FRQVWUXFFLy�GH�O¶HVSDL�GH�SUR[LPLWDWV��YHJHX�OD�WDXOD����������

&DUDFWHUtVWLFD� 9DORU�SHU�GHIHFWH�
$SOLFDFLy� G¶XQD� VLQRQtPLD� G¶DQjOLVL�� WUDFWDU� Wj[RQV� GLIHUHQWV� FRP� D� HQWLWDWV� G¶DQjOLVL�
HTXLYDOHQWV��pV�D�GLU��FRQVLGHUDU�TXH�HVSHFLILTXHQ�OD�PDWHL[D�YDULDEOH��� 9DULDEOH��

7UDGXFFLy�GH�O¶HVFDOD�RUGLQDO�GH�%UDXQ�%ODQTXHW�D�XQD�HVFDOD�HQWHUDPHQW�QXPqULFD�� 7UDQVIRUP��FRPELQDGD��YDQ�
GHU�0DDUHO�������

7UDQVIRUPDFLy�QXPqULFD�HVFDODU��S�H[�� [\ = ��R� ��ORJ� += [\ �� 'HVDFWLYDW�
0HVXUD�GH�SUR[LPLWDW��GLVVLPLODULWDW��HQWUH�LQYHQWDULV�GH�YHJHWDFLy��$FWXDOPHQW�O¶H[SHUW�
SRW�HVFROOLU�HQWUH�OHV�GLVWjQFLHV�GH�%UD\�&XUWLV��������L�+HOOLQJHU��5DR�������� 'LVWjQFLD�GH�%UD\�&XUWLV�

7DXOD��������$WULEXWV�TXH�FRQIRUPHQ�OD�FRQILJXUDFLy�GH�OHV�jUHHV�GH�FODVVLILFDFLy��3HU�D�OHV�GLIHUHQWV�RSFLRQV�GH�FDGD�
FDUDFWHUtVWLFD�YHJHX�HO�FDStWRO������
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��������&UHDFLy�L�JHVWLy�G¶8&,V�HQ�XQD�jUHD�GH�FODVVLILFDFLy�
(O�VLVWHPD�GH�GHWHUPLQDFLy�SURSRUFLRQD�XQD�VHQ]LOOD�HLQD�SHU�D�LQLFLDOLW]DU�8&,V��TXH�SHUPHW�

H[SORUDU� O¶HVSDL� PXOWLGLPHQVLRQDO� GH� SUR[LPLWDWV�� $TXHVWD� HLQD� VHJXHL[� HO� VHJ�HQW� SURWRFRO�
G¶DFWXDFLy��

��� $�SDUWLU�GHOV�LQYHQWDULV�DFWLXV�GH�OD�jUHD�HQFDUD�VHQVH�FODVVLILFDU�HV�SURSRVD�D�O¶H[SHUW�XQD�
WUtDGD�G¶LQYHQWDULV�SHU�D�DFWXDU�FRP�D�OODYRUV�GH�FOXVWHULQJ���

��� (V�FDOFXOHQ�OHV�GLVWjQFLHV�HQWUH�WRWV�HOV�LQYHQWDULV�DFWLXV�L�HO�FHQWURLGH�GH�OD�WUtDGD���
��� /D� GLVWjQFLD� GH� UHIHUqQFLD� LQLFLDO� HV� FDOFXOD� FRP� DTXHOOD� TXH� SURSRUFLRQD�� VHJRQV�

O¶HTXDFLy�GH�WLSLFDOLWDWV�GH�3&0��XQD�FDUGLQDOLWDW�GHO�FO~VWHU�GH����WULDGD���
��� /¶XVXDUL� SRW� OODYRUV� LQLFLDU� HO� FUHL[HPHQW� GH� OD� XQLWDW� GLYHUVHV� YHJDGHV�� WUREDQW�

FRQILJXUDFLRQV� GH� FO~VWHUV� FDGD� FRS� PpV� JUDQV�� ILQV� D� OD� PLGD� GHVLWMDGD�� 4XDOVHYRO�
G¶DTXHVWV�HVWDGLV�FRPSOHL[�OD�FRQGLFLy�GH�FRUUHVSRQGUH�D�XQ�PtQLP�GH�OD�SULPHUD�GHULYDGD�
GH�OD�YDULDELOLWDW�JHRPqWULFD��

��� /¶XVXDUL� ILQDOPHQW�DFFHSWD�R� UHEXWMD�HO� FO~VWHU� L� OD�HLQD�GH�FODVVLILFDFLy�SURSRUFLRQD�XQD�
QRYD�WUtDGD�G¶LQYHQWDULV�SHU�D�XQD�QRYD�XQLWDW��

(Q� HO� SURFpV� GH� FUHDFLy� G¶XQD� jUHD� GH� FOXVWHULQJ� FDO� DOWHUQDU� OD� DFWLYDFLy� G¶LQYHQWDULV�
FRUUHVSRQHQWV�D�XQD�XQLWDW�GH�YHJHWDFLy�L� OD�FUHDFLy�G¶XQD�8&,V�TXH�OD�UHSUHVHQWL��eV�LPSRUWDQW�
UHPDUFDU� TXH� OD� DFWLYDFLy� GH� QRXV� LQYHQWDULV� SURYRFD� HO� UHOD[DPHQW� GH� OHV� XQLWDWV� GH� FO~VWHU�
DFWLYHV�SUHH[LVWHQWV��(V�SRW�GRQDU�HO�FDV�TXH��HQ�UHOD[DU�VH��GXHV�8&,V�DUULELQ�D�LPEULFDU�VH�WDQW�
FRP�SHU�D�HVGHYHQLU� OODYRUV�XQLWDWV� LJXDOV��$TXHVW� IHW�pV�PpV�SUREDEOH�TXDQ�HOV� LQYHQWDULV�TXH�
V¶DFWLYHQ� D� O¶jUHD� GH� FODVVLILFDFLy� FRUUHVSRQHQ� D� LQYHQWDULV� LQWHUPHGLV�� eV� HYLGHQW� TXH�
O¶HQFDYDOFDPHQW� HQWUH� 8&,V� HV� XQ� IHW� TXH� O¶H[SHUW� KD� G¶HYLWDU�� 3HU� DTXHVW� PRWLX�� $UDXFDULD�
SURSRUFLRQD� HLQHV� SHU� D� GHWHFWDU�KR�� SHU� H[HPSOH�� PLWMDQoDQW� OD� LQVSHFFLy� G¶XQD� PDWULX�
G¶HQFDYDOFDPHQWV� HQWUH� FRQMXQWV� ERUURVRV� R� DPE� O¶DQjOLVL� GH� UHODFLRQV� GH� GLVWjQFLD� HQWUH�
FHQWURLGHV��

eV�SRVVLEOH�GHILQLU�HQ�XQD�jUHD�XQLWDWV�GH�FODVVLILFDFLy�LQDFWLYHV��(Q�OD�FUHDFLy�G¶XQD�XQLWDW�GH�
FO~VWHU�LQDFWLYD�HO�VLVWHPD�HVWLPD�XQD�GLVWjQFLD�GH�UHIHUqQFLD�SHU�OD�XQLWDW�GH�OD�PDWHL[D�PDQHUD�
TXH�HO�SDV�����GH�O¶H[SORUDFLy�G¶XQLWDWV�DFWLYHV��$TXHVWD�GLVWjQFLD�QR�WH�HIHFWH�VREUH�HO�FzPSXW�GH�
OHV�SHUWLQHQFHV�UHODWLYHV�GHOV�LQYHQWDULV�D�GHWHUPLQDU�SHUz�Vt�VREUH�HO�FjOFXO�GH�WLSLFDOLWDWV��
�
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��������,QWHUItFLH�GH�O¶XVXDUL�H[SHUW�
$� OD� ILJXUD�������PRVWUHP�XQD�YLVWD�GH� OD� LQWHUItFLH�GH� O¶XVXDUL�H[SHUW�GHO�VLVWHPD�$UDXFDULD��

$TXHVWD�LQWHUItFLH�HV�FRPSRVD�GH�GLYHUVHV�ILQHVWUHV��
��� /D�ILQHVWUD�GHO�SURMHFWH��D�GDOW�D� O¶HVTXHUUD��FRQWp� OD� OOLVWD�G¶jUHHV�GH�FODVVLILFDFLy�� OD�

OOLVWD�GH�VHFFLRQV�GH�OD�EDVH�GH�GDGHV��L�HOV�WHVDXUHV�WD[RQzPLF�L�VLQWD[RQzPLF�TXH�HO�
VLVWHPD�XWLOLW]D���

��� &DGD� VHFFLy� GH� GDGHV� V¶HGLWD� HQ� XQD� ILQHVWUD� LQGHSHQGHQW�� GHV� G¶RQ� HV� SRGHQ�
LPSRUWDU�LQYHQWDULV�HQ�IRUPDW�[PO�GH�4XHUFXV��FDStWRO�������

��� 'H� PDQHUD� DQjORJD�� FDGD� jUHD� GH� FODVVLILFDFLy� HV� SRW� HGLWDU� HQ� XQD� ILQHVWUD�
LQGHSHQGHQW��D�OD�GUHWD���$TXHVWD�ILQHVWUD�FRQWp�OD�OOLVWD�G¶8&,V�GHILQLGHV�O¶jUHD�L�DOWUHV�
LQIRUPDFLRQV�� FRP� OD� OOLVWD� G¶LQYHQWDULV� DFWLYDWV�� OD� PDWULX� G¶HQFDYDOFDPHQW� HQWUH�
FO~VWHUV�R�OD�OOLVWD�GH�VLQzQLPV�G¶DQjOLVL���

��� $�SDUWLU�GH�OD�OOLVWD�G¶XQLWDWV�GH�O¶jUHD�pV�SRVVLEOH�REULU�XQ�GLjOHJ�SHU�D�WUHEDOODU�DPE�OD�
GHILQLFLy�G¶XQD�8&,�GHWHUPLQDGD��D�EDL[�D�O¶HVTXHUUD���

�
)LJXUD��������9LVWD�GH�OD�LQWHUItFLH�GHO�VLVWHPD�GH�GHWHUPLQDFLy�$UDXFDULD���
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��������$YDOXDFLy�G¶LQYHQWDULV�GH�YHJHWDFLy�D�WUDYpV�G¶XQD�DSOLFDFLy�FOLHQW�
(O� VLVWHPD� GH� GHWHUPLQDFLy� $UDXFDULD� SURSRUFLRQD� XQ� VHUYHL� UHPRW� GH� GHWHUPLQDFLy�

DXWRPjWLFD� G¶LQYHQWDULV� GH� YHJHWDFLy�� $� WUDYpV� G¶DTXHVW� DFFpV� UHPRW�� XQ� XVXDUL� QR� H[SHUW� SRW�
HQYLDU�SHU� OD�[DU[D�XQD� WDXOD�G¶LQYHQWDULV�GH�YHJHWDFLy�SHU�D�GHPDQDU�DO�VLVWHPD�TXH� O¶DYDOXw� L�
UHFROOLU�QH�HOV�UHVXOWDWV��/D�LQWHUDFFLy�XVXDUL�VLVWHPD�HV�UHDOLW]D�PLWMDQoDQW�XQD�DSOLFDFLy�FOLHQW��GH�
OD� TXDO� HQ� PRVWUHP� XQD� YLVWD� D� OD� ILJXUD� ������� $� FRQWLQXDFLy� GHVFULYLP� HOV� SDVVRV� TXH�
V¶HVGHYHQHQ� HQ� HO� SURFpV� GH� O¶DYDOXDFLy� G¶XQD� WDXOD� G¶LQYHQWDULV� GHV� GH� O¶DSOLFDFLy� FOLHQW�
G¶$UDXFDULD��
���&jUUHJD�GHO� ILW[HU�GH� OD� WDXOD�G¶LQYHQWDULV�HQ� IRUPDW� �[PO��(O� ILW[HU�GH�GDGHV�KD�GH�FRPSOLU�HO�

IRUPDW�[PO�GH�48(5&86��YHXUH�FDStWRO��������
���3UHWUDFWDPHQW�GH�OD�WDXOD�G¶LQYHQWDULV��(O�SUHWUDFWDPHQW�TXH�UHEHQ�HOV�LQYHQWDULV�D�GHWHUPLQDU�

VHJXHL[�HO�PDWHL[�SURWRFRO�TXH�VHJXLW�HQ�OD� LQFRUSRUDFLy�G¶LQYHQWDULV�D�OD�EDVH�GH�GDGHV�GHO�
VLVWHPD� �YHJHX� DSDUWDW� ���������� /¶XVXDUL� HQYLD� OD� WDXOD� G¶LQYHQWDULV� L� UHS� XQD� QRYD� WDXOD�
WUDFWDGD��MXQWDPHQW�DPE�XQD�VRUWLGD�GH�WH[W�RQ�V¶HQXPHUHQ�DFFLRQV�UHDOLW]DGHV�HQ�HO�SURFpV�
GH� SUHWUDFWDPHQW�� /¶DSOLFDFLy� FOLHQW� HQYLD� GH� QRX� OD� WDXOD� G¶LQYHQWDULV� WUDFWDGD� DO� VHUYLGRU��
DTXHVW�FRS�SHU�D�pVVHU�DYDOXDGD��

���'HWHUPLQDFLy�GHOV� LQYHQWDULV��(Q� O¶DYDOXDFLy�GH� OD� WDXOD� WUDFWDGD��HO�VLVWHPD�GH�GHWHUPLQDFLy�
HIHFWXD�OHV�VHJ�HQWV�RSHUDFLRQV��
�����3HU�D�FDGD�LQYHQWDUL�HO�VLVWHPD�FDOFXOD�OD�GLVWjQFLD�DO�FHQWURLGH�GH�FDGD�8&,�GHILQLGD�DO�

VLVWHPD�GH�GHWHUPLQDFLy��$TXHVWHV�GLVWjQFLHV�FRQVWLWXHL[HQ� OD�EDVH�JHRPqWULFD�VREUH� OD�
TXDO� HO� VLVWHPD� GH� GHWHUPLQDFLy� FRQVWUXHL[� OD� VHYD� UHVSRVWD�� /HV� 8&,� V¶RUGHQHQ� SHU�
GLVWjQFLHV�FUHL[HQWV�L�HV�JXDUGHQ�QRPpV�DTXHOOHV�XQLWDWV�PpV�SURSHUHV��

�����6XPDQW�DTXHOOHV�XQLWDWV�PpV�SURSHUHV�DOV�LQYHQWDULV�GH�OD�WDXOD�V¶REWp�OD�OOLVWD�G¶8&,V�TXH�
ILQDOPHQW� VHUYHL[HQ� SHU� UHDOLW]DU� OD� GHWHUPLQDFLy�� eV� LPSRUWDQW� UHGXLU� HO� QRPEUH� ILQDO�
G¶8&,V�SHU�VLPSOLILFDU�OD�UHVSRVWD�TXH�REWp�O¶XVXDUL�GH�O¶DSOLFDFLy�FOLHQW��

�����&jOFXO�GH�OD�WLSLFDOLWDW��SHUWLQHQoD�DEVROXWD��GH�FDGD�LQYHQWDUL�D�FDGD�8&,��D�SDUWLU�GH�OD�
FRPSDUDFLy� HQWUH� OD� GLVWjQFLD� GH� O¶LQYHQWDUL� DO� FHQWURLGH� GHO� FO~VWHU� L� OD� GLVWjQFLD� GH�
UHIHUqQFLD� GH� OD� XQLWDW�� 8Q� LQYHQWDUL� DPE� XQD� WLSLFDOLWDW� DOWD� HQ� XQD� XQLWDW� pV� XQ� ERQ�
FDQGLGDW� SHU� DXJPHQWDU� OD� EDVH� GH� FRQHL[HPHQW� GHO� VLVWHPD� VL� O¶H[SHUW� HQFDUUHJDW� GH�
O¶jUHD�GH�FODVVLILFDFLy�DL[t�KR�FUHX�FRQYHQLHQW��

�����&jOFXO�GH�OHV�SHUWLQHQFHV�UHODWLYHV�D�SDUWLU�GH�OHV�GLVWjQFLHV�D�WRWV�HOV�FHQWURLGHV�L�WHQLQW�
HQ�FRPSWH�XQ�H[SRQHQW�GH� IX]]LQHVV��/HV�SHUWLQHQFHV�UHODWLYHV�G¶XQ� LQYHQWDUL�D�FDGD�XQ�
GHOV� FO~VWHUV� GH� O¶jUHD� VXPHQ� ��� 3HU� WDQW�� pV� SRVVLEOH� LQWHUSUHWDU� DTXHVWV� YDORUV� FRP�
SUREDELOLWDWV�� WRW� TXH�HO� FRQFHSWH�GH�SHUWLQHQoD�GLIXVD�HV�GLIHUHQW��(O� FO~VWHU�SHU�DO�TXDO�
O¶LQYHQWDUL�SUHVHQWD�XQD�SHUWLQHQoD�UHODWLYD�PpV�DOWD��pV�D�GLU��HO�TXH�SUHVHQWD�HO�FHQWURLGH�
PpV�SURSHU��pV�OD�XQLWDW�GH�YHJHWDFLy�PpV�SUREDEOH�GHV�GHO�SXQW�GH�YLVWD�GHO�VLVWHPD��



,9�±�$3/,&$&,216�'(6(192/83$'(6�

�

���

��� 5HVXOWDW� GH� OD� GHWHUPLQDFLy�� (O� VHUYLGRU� GHO� VLVWHPD� GH� GHWHUPLQDFLy� UHWRUQD� D� OD� DSOLFDFLy�
FOLHQW�LQIRUPDFLy�VREUH�O¶DYDOXDFLy�GH�OD�WDXOD�G¶LQYHQWDULV��$TXHVWD�LQIRUPDFLy�FRQVWD�GH������
OHV�PDWULXV�GH�GLVWjQFLHV�� WLSLFDOLWDWV� L�SHUWLQHQFHV�UHODWLYHV������XQD�GHVFULSFLy�GHO�VLQWj[RQV�
DVVRFLDWV� D� OHV� 8&,V�� ���� HO� OOLVWDW� GH� OD� FRQVWjQFLD� L� ILGHOLWDW� GHOV� Wj[RQV� SUHVHQWV� D� FDGD�
FO~VWHU��L�����OD�XQD�VRUWLGD�GH�WH[W�HQXQFLDQW�OHV�DFFLRQV�GXWHV�D�WHUPH�GXUDQW�OD�GHWHUPLQDFLy�
GH� OD� WDXOD�� 7RWHV� DTXHVWHV� GDGHV�� DL[t� FRP� OD� LQIRUPDFLy� REWLQJXGD� HQ� HO� SURFpV� GH�
SUHWUDFWDPHQW�SRW�pVVHU�JXDUGDGD�HQ�ILW[HUV�VL�O¶XVXDUL�GH�O¶DSOLFDFLy�FOLHQW�DL[t�KR�GHVLWMD��
$� O¶DGUHoD�G¶,QWHUQHW�KWWS���ELRGLYHU�ELR�XE�HV�YHJDQD�DUDXFDULD��KRP�KL�SRW� WUREDU� O¶HQOODo�SHU�

DO� SURJUDPD�FOLHQW�� DL[t� FRP�XQHV�EUHXV� LQVWUXFFLRQV�G¶~V� L� XQD�HQXPHUDFLy�GHOV� VLQWj[RQV�DOV�
TXDOV�HO�VLVWHPD�$UDXFDULD�GyQD�UHVSRVWD���
�

��)LJXUD� ������� 9LVWD� GH� O¶DSOLFDFLy� FOLHQW� G¶$UDXFDULD�� XQ� FRS� UHEXWV� HOV� UHVXOWDWV� GH� OD� GHWHUPLQDFLy� G¶XQD� WDXOD�
G¶LQYHQWDULV��$�OD�SDUW�VXSHULRU�DSDUHL[�OD�PDWULX�GH�SHUWLQHQFHV�UHODWLYHV��RQ�OHV�8&,V�FRUUHVSRQHQ�D�OHV�FROXPQHV��(Q�
VHOHFFLRQDU� XQD� FROXPQD� D� OD� SDUW� LQIHULRU� DSDUHL[� OD� GHVFULSFLy� GHO� VLQWj[RQ� DVVRFLDW� L� OD� OOLVWD� GH� FRQVWjQFLHV� L�
ILGHOLWDWV�GHOV�Wj[RQV�GH�OD�8&,�FRUUHVSRQHQW��
�
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������&RQVWUXFFLy�L�DYDOXDFLy�GH�OHV�jUHHV�GH�%URPHWDOLD�HUHFWL�L�4XHUFHWHD�LOLFLV�
��������,QWURGXFFLy�GH�%URPHWDOLD�HUHFWL�L�4XHUFHWHD�LOLFLV�DO�FRV�GH�FRQHL[HPHQW�GHO�VLVWHPD��

/¶REMHFWLX� G¶DTXHVW� DSDUWDW� pV� OD� FUHDFLy� G¶XQ� FRV� GH� FRQHL[HPHQW� LQLFLDO� SHU� DO� VLVWHPD�GH�
GHWHUPLQDFLy�$UDXFDULD�� 3HU� D� DVVROLU�OR�� HQ� SULPHU� OORF� V¶KDQ� LQWURGXwW� DO� VLVWHPD� GXHV� WDXOHV�
G¶LQYHQWDULV�� XQD� DPE� HOV� ���� LQYHQWDULV� GH� O¶RUGUH� %URPHWDOLD� HUHFWL� L� O¶DOWUD� DPE� HOV� ����
LQYHQWDULV�GH�OD�FODVVH�4XHUFHWHD�LOLFLV��&DGD�XQD�G¶DTXHVWHV�WDXOHV�G¶LQYHQWDULV�KD�FRQVWLWXwW�XQD�
VHFFLy� GH� GDGHV� GHO� VLVWHPD�� $� FRQWLQXDFLy�� V¶KDQ� FUHDW� OHV� TXDWUH� jUHHV� GH� FODVVLILFDFLy�
VHJ�HQWV��

¬UHD����$O��;HUREURPLRQ�HUHFWL�
¬UHD����$O��0HVREURPLRQ�HUHFWL�
¬UHD����&O��4XHUFHWHD�LOLFLV�VHQVH�2��4XHUFHQLRQ�LOLFLV�
¬UHD����2��4XHUFHQLRQ�LOLFLV�

/D�FRQILJXUDFLy�GH�OHV�jUHHV�GH�FODVVLILFDFLy�KD�HVWDW���
D��(OV�VLQzQLPV�G¶DQjOLVL�MD�KDYLHQ�HVWDW�WUDFWDWV�D�FDGD�XQD�GH�OHV�WDXOHV�G¶LQYHQWDULV��YHJHX�HO��

FDStWRO��������
E��7UDQVIRUPDFLy�FRPELQDGD��YDQ�GHU�0DDUHO�������GH�O¶HVFDOD�RUGLQDO�GH�%UDXQ�%ODQTXHW���
F��7UDQVIRUPDFLy�HVFDODU�DPE�H[SRQHQW�Z� ����jUHHV���L����L�Z� ������jUHHV���L�����+RP�SRW�WUREDU�

OD�UDy�G¶DTXHVWD�HOHFFLy�DO�FDStWRO������
G��/D�PHVXUD�GH�SUR[LPLWDW�HVFROOLGD�KD�HVWDW�OD�GLVWjQFLD�GH�+HOOLQJHU��5DR��������
H��&RHILFLHQW�GH�IX]]LQHVV��P��� �������YHJHX�HO�FDStWRO�������
/D�FRQVWUXFFLy�GH�OHV�XQLWDWV�GH�FOXVWHULQJ�LQGHSHQGHQWV��8&,V��GH�FDGD�jUHD�GH�FODVVLILFDFLy�

V¶KD�IHW�VHJXLQW�HO�SURWRFRO�GHVFULW�D�O¶DSDUWDW����������$�OHV�VHJ�HQWV�WDXOHV�������$�%�L�������%�&�
PRVWUHP�HOV�DWULEXWV�GH�FDGD�XQLWDW�GH�FODVVLILFDFLy�FUHDGD��/D�GDUUHUD�FROXPQD�LQGLFD�HO�VLQWj[RQ�
DO�TXH�OD�XQLWDW�UHSUHVHQWD��

/D� FRQVWUXFFLy� GH� OHV� 8&,V� KD� LQWHQWDW� FRQVHUYDU�� VHPSUH� TXH� DL[z� KD� HVWDW� SRVVLEOH�� OD�
FRUUHVSRQGqQFLD� �� D� �� DPE�HOV� VLQWj[RQV� GH� EDVH�� pV� D� GLU�� XQD�8&,� SHU� D� FDGD� VLQWj[RQ� GH�
EDVH��3HU�D�DOJXQV�VLQWj[RQV��SHUz��OD�XQLWDW�FRQVWUXwGD�HQJORED�GLIHUHQWV�VXEDVVRFLDFLRQV�GH�OD�
PDWHL[D�DVVRFLDFLy��eV�HO�FDV�GH�OHV�DVVRFLDFLRQV�,ULGR�%URPHWXP�HUHFWL�R�.RHOHULR�$YHQXOHWXP�
LEHULFDH�� (VSHFLDOPHQW� GLItFLO� pV� OD� GLVWLQFLy� HQ� XQLWDWV� GLIHUHQWV� GH� OHV� VXEDVVRFLDFLRQV� GH�
JDUULJDUV��4XHUFHWXP�FRFFLIHUDH��L�GH�O¶DVVRFLDFLy�5KDPQR�4XHUFHWXP�FRFFLIHUDH��TXH�KDQ�HVWDW�
ILQDOPHQW� HQJOREDGHV� HQ� XQD� VROD� XQLWDW�� 4&�54�� 3HU� FRQWUD�� HQ� HOV� VLQWj[RQV� GH� EDVH�
(XSKUDVLR�3ODQWDJLQHWXP�VXEDVV� W\SLFXP��$FKLOOHR�'LFKDQWKLHWXP� LVFKDHPL� L�2OHR�/HQWLVFHWXP��
V¶KDQ�FUHDW�GXHV�8&,V�SHU�D�FDGD�VLQWj[RQ�GH�EDVH��SHU�FRQVLGHUDU�VH�PDVVD�YDULDEOHV��$TXHVW�
IHW�ID�SDOHVD�OD�JUDQ�YDULDELOLWDW�WHUULWRULDO�GH�OD�XQLWDW�GH�YHJHWDFLy��FRVD�SHU�OD�TXDO�HO�VLVWHPD�GH�
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GHWHUPLQDFLy� WUHEDOOD� PLOORU� VL� HV� GHILQHL[HQ� GXHV� 8&,V� HQOORF� G¶XQD� VROD�� PDOJUDW� HO� VLQWj[RQ�
DVVRFLDW�D�OHV�GXHV�VLJXL�HO�PDWHL[���

/D�PDMRULD�G¶8&,V�DFWLYHV�GHILQLGHV�WHQHQ�XQD�GHULYDGD�VHJRQD�GH� OD�YDULDELOLWDW�JHRPqWULFD�
SURSHUD� D� ]HUR�� LQGLFDQW� XQD� RSWLPLW]DFLy� VHJRQV� HO� FULWHUL� GH� PHWD�3&0�� /D� FDUGLQDOLWDW� pV�
UHODWLYDPHQW�EDL[D�HQ�IRUoD�FDVRV��VREUHWRW�HQ�DTXHOOHV�XQLWDWV�PROW�SURSHUHV�D�DOWUHV�XQLWDWV��

(Q� DTXHOOV� VLQWj[RQV� HQ� TXH� QR� HUD� SRVVLEOH� FRQILJXUDU� XQD� 8&,� HVWDEOH�� V
KD� RSWDW� SHU�
JHQHUDU�XQD�XQLWDW�LQDFWLYD��TXH�D�OHV�WDXOHV�������%�L�������'�V¶LQGLFD�PLWMDQoDQW�XQ�DVWHULVF�µ
¶��
�$��¬UHD����$O��;HUREURPLRQ�HUHFWL�
�

� 5'� &DUG� 9*� G9*� GG9*� 6LQWj[RQ�GH�UHIHUqQFLD�
$%� ������� ������ ������� ������� �������� $GRQLGR�%URPHWXP�HUHFWL�
$'�� ������� ����� ������� ������� �������� $FKLOOHR�'LFKDQWKLHWXP�LVFKDHPL�
$'�� ������� ����� ������� ������� �������� $FKLOOHR�'LFKDQWKLHWXP�LVFKDHPL�
,%� ������� ����� ������� ������� �������� ,ULGR�%URPHWXP�HUHFWL�
.$� ������� ������ ������� ������� ������� .RHOHULR�$YHQXOHWXP�LEHULFDH�
.*� ������� ����� ������� ������� �������� .RHOHULR�*OREXODULHWXP�SXQFWDWDH�
/%� ������� ����� ������� ������� �������� /LQR�YLVFRVL�%URPHWXP�HUHFWL�
7$9� ������� ������ ������� ������� ������� 7HXFULR�$YHQXOHWXP�PLUDQGDQDH�
7%)� ������� ������ ������� ������� �������� 7HXFULR�%URPHWXP�HUHFWL�VXEDVV�IHVWXFHWRVXP�IDOODFLV�
7%+� ������� ����� ������� ������� �������� 7HXFULR�%URPHWXP�HUHFWL�VXEDVV�KHOLDQWKHPHWRVXP�
7%7� ������� ����� ������� ������� ������� 7HXFULR�%URPHWXP�HUHFWL�VXEDVV�W\SLFD�
7)� ������� ����� ������� ������� ������� 7HXFULR�)HVWXFHWXP�VSDGLFHDH�

����%��¬UHD����$O��0HVREURPLRQ�HUHFWL�
�

� 5'� &DUG� 9*� G9*� GG9*� 6LQWj[RQ�GH�UHIHUqQFLD�
$)� ������� ����� ������� ������� �������� $OFKHPLOOR�)HVWXFHWXP�QLJUHVFHQWLV�
$3� ������� ����� ������� ������� �������� $VWUDJDOR�GDQLFL�3RHWXP�DOSLQDH�
&$7� ������� ������ ������� ������� ������� &KDPDHVSDUWLR�$JURVWLGHWXP�VXEDVV�W\SLFD�
&%
� ������� ����� ������� ������� �������� &DUOLQR�%UDFK\SRGLHWXP�SLQQDWL�
&*� ������� ����� ������� ������� �������� &HQWDXUHR�*HQLVWHWXP�WLQFWRULDH�
(3%
� ������� ����� ������� ������� �������� (XSKUDVLR�3ODQWDJLQHWXP�PHGLDH�VXEDVV�EUDFK\SRGLHWRVXP�
(3&� ������� ����� ������� ������� ������� (XSKUDVLR�3ODQWDJLQHWXP�PHGLDH�VXEDVV�FHQWDXUHWRVXP�
(3*� ������� ����� ������� ������� ������� (XSKUDVLR�3ODQWDJLQHWXP�PHGLDH�VXEDVV�JHQWLDQHOOHWRVXP�
(37�� ������� ����� ������� ������� ������� (XSKUDVLR�3ODQWDJLQHWXP�PHGLDH�VXEDVV�W\SLFXP�
(37�� ������� ����� ������� ������� ������� (XSKUDVLR�3ODQWDJLQHWXP�PHGLDH�VXEDVV�W\SLFXP�
*3� ������� ������ ������� ������� �������� *HQWLDQR�DFDXOLV�3RWHQWLOOHWXP�PRQWDQDH�
*7� ������� ������ ������� ������� �������� *HQWLDQR�7ULIROLHWXP�PRQWDQL�
.7� ������� ����� ������� ������� �������� .RHOHULR�7ULIROLHWXP�PROLQHULL�
3)� ������� ����� ������� ������� ������� 3K\WHXPR�RUELFXODULV�)HVWXFHWXP�QLJUHVFHQWLV�
36� ������� ����� ������� ������� �������� 3ODQWDJLQL�6HVOHULHWXP�
7$6� ������� ����� ������� ������� ������� 7HXFULR�S\UHQDLFL�$VWUDJDOHWXP�FDWDODXQLFL�
�7DXOHV� ������$�%�� $WULEXWV� GH� OHV� XQLWDWV� GH� FOXVWHULQJ� LQGHSHQGHQWV� �8&,V�� FUHDGHV� SHU� D� OHV� jUHHV� �� L� ���5'��
GLVWjQFLD� GH� UHIHUqQFLD�&DUG��� &DUGLQDOLWDW��9*��9DULDELOLWDW� JHRPqWULFD��G9*�� 3ULPHUD� GHULYDGD� GH� OD� YDULDELOLWDW�
JHRPqWULFD��GG9*��6HJRQD�GHULYDGD�GH�OD�YDULDELOLWDW�JHRPqWULFD���
� �XQLWDWV�GH�FOXVWHULQJ�LQDFWLYHV���
�
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�
�&��¬UHD����&O��4XHUFHWHD�LOLFLV�VHQVH�2�4XHUFHQLRQ�LOLFLV�
�

� 5'� &DUG� 9*� G9*� GG9*� 6LQWj[RQ�GH�UHIHUqQFLD�
%-� ������� ������ ������� ������� �������� %X[R�VHPSHUYLUHQWLV�-XQLSHUHWXP�SKRHQLFHDH�
&0� ������� ����� ������� ������� ������� &DOLFRWRPR�0\UWHWXP�
&2� ������� ������ ������� ������� �������� &OHPDWLGR�2V\ULHWXP�DOEDH�
0-� ������� ������ ������� ������� ������� 0\UWR�-XQLSHUHWXP�R[\FHGUL�
2/�� ������� ����� ������� ������� ������� 2OHR�/HQWLVFHWXP�SURYLQFLDOH�
2/�� ������� ����� ������� ������� �������� 2OHR�/HQWLVFHWXP�SURYLQFLDOH�

4&�54� ������� ������ ������� ������� ������� 4XHUFHWXP�FRFFLIHUDH�5KDPQR�4XHUFHWXP�FRFFLIHUDH�
4/� ������� ������ ������� ������� �������� 4XHUFR�/HQWLVFHWXP�
45%� ������� ������ ������� ������� ������� 4XHUFHWXP�URWXQGLIROLDH�VXEDVV�EX[HWRVXP�
455� ������� ����� ������� ������� ������� 4XHUFHWXP�URWXQGLIROLDH�VXEDVV�UKDPQHWRVXP�LQIHFW��
458� ������� ������ ������� ������� ������� 4XHUFHWXP�URWXQGLIROLDH�VXEDVV�XOLFHWRVXP�
5-� ������� ����� ������� ������� �������� 5KDPQR�O\FLRGLV�-XQLSHUHWXP�SKRHQLFHDH�

��
�
�
'��¬UHD����2��4XHUFHQLRQ�LOLFLV�
�

� 5'� &DUG� 9*� G9*� GG9*� 6LQWj[RQ�GH�UHIHUqQFLD�
$4%� ������� ������ ������� ������� �������� $VSOHQLR�4XHUFHWXP�LOLFLV�VXEDVV�EX[HWRVXP�
$4+%� ������� ����� ������� ������� ������� $VSOHQLR�4XHUFHWXP�LOLFLV�VXEDVV�KLORFRPLR�EX[HW��
$46� ������� ����� ������� ������� ������� $VSOHQLR�4XHUFHWXP�LOLFLV�VXEDVV�VDURWKDPQHWRVXP�
$47� ������� ����� ������� ������� ������� $VSOHQLR�4XHUFHWXP�LOLFLV�VXEDVV�W\SLFXP�
$47/� ������� ����� ������� ������� ������� $VSOHQLR�4XHUFHWXP�LOLFLV�VXEDVV�WRUPLQDOR�OLJXVWUHWRVXP�
&<%� ������� ����� ������� ������� �������� &\WLVR�%XSOHXUHWXP�IUXWLFRVL�
94$&� ������� ����� ������� ������� ������� 9LEXUQR�4XHUFHWXP�LOLFLV�VXEDVV�DFHUHWRVXP�PRQVSHVXODQL�
94$5
� ������� ����� ������� ������� �������� 9LEXUQR�4XHUFHWXP�LOLFLV�VXEDVV�DUEXWHWRVXP�
94$6� ������� ����� ������� ������� ������� 9LEXUQR�4XHUFHWXP�LOLFLV�VXEDVV�DVSOHQLHWRVXP�
94&� ������� ����� ������� ������� �������� 9LEXUQR�4XHUFHWXP�LOLFLV�VXEDVV�FHUURLGHWRVXP�
94(� ������� ����� ������� ������� ������� 9LEXUQR�4XHUFHWXP�LOLFLV�VXEDVV�HULFHWRVXP�
943
� ������� ����� ������� ������� �������� 9LEXUQR�4XHUFHWXP�LOLFLV�VXEDVV�SLVWDFLHWRVXP�
9443� ������� ����� ������� ������� ������� 9LEXUQR�4XHUFHWXP�LOLFLV�VXEDVV�TXHUFHWRVXP�SXEHVFHQW��
946� ������� ������ ������� ������� ������� 9LEXUQR�4XHUFHWXP�LOLFLV�VXEDVV�VXEHUHWRVXP�
949� ������� ����� ������� ������� ������� 9LEXUQR�4XHUFHWXP�LOLFLV�VXEDVV�YLEXUQHWRVXP�

�7DXOHV� ������&�'�� $WULEXWV� GH� OHV� XQLWDWV� GH� FOXVWHULQJ� LQGHSHQGHQWV� �8&,V�� FUHDGHV� SHU� D� OHV� jUHHV� �� L� ���5'��
GLVWjQFLD� GH� UHIHUqQFLD�&DUG��� &DUGLQDOLWDW��9*��9DULDELOLWDW� JHRPqWULFD��G9*�� 3ULPHUD� GHULYDGD� GH� OD� YDULDELOLWDW�
JHRPqWULFD��GG9*��6HJRQD�GHULYDGD�GH�OD�YDULDELOLWDW�JHRPqWULFD���
� �XQLWDWV�GH�FOXVWHULQJ�LQDFWLYHV���
�

�
�
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���������$YDOXDFLy�GH�OD�FDSDFLWDW�GH�UHVSRVWD�GHO�VLVWHPD�GH�GHWHUPLQDFLy�
(Q�DTXHVW�DSDUWDW�HQV�SURSRVHP�WHVWDU�OD�FDSDFLWDW�GH�UHVSRVWD�GHO�VLVWHPD�GH�GHWHUPLQDFLy��

&RQFUHWDPHQW�KHP�DYDOXDW� OD�UHVSRVWD�GHO�VLVWHPD�VHSDUDGDPHQW�SHU�D�FDGD�XQD�GH�OHV�jUHHV�
GH�FODVVLILFDFLy�LQWURGXwGHV�D�O¶DSDUWDW�DQWHULRU��+HP�UHDOLW]DW�O¶DYDOXDFLy�GH�FDGD�jUHD�FRPSDUDQW�
OD�8&,�SHU�OD�TXH�FDGD�LQYHQWDUL�SUHVHQWDYD�HO�JUDX�GH�SHUWLQHQoD�UHODWLX�PpV�DOW�DPE�HO�VLQWj[RQ�
GH�EDVH�DO�TXH�O¶LQYHQWDUL�SHUWDQ\LD��(Q�HO�FDV�G¶LQYHQWDULV�SUqYLDPHQW�HPSUDWV�HQ�OD�FRQVWUXFFLy�
GH� O¶jUHD�GH�FODVVLILFDFLy� OD�GHWHUPLQDFLy�V¶KD� IHW�H[WUDLHQW�SULPHU� O¶LQYHQWDUL� L� UHOD[DQW�DTXHOOHV�
8&,V�TXH�KR�UHTXHULHQ��3HU�WDQW��HV�SRW�FRQVLGHUDU�XQD�YDOLGDFLy�FUHXDGD�SHU�OHDYH�RQH�RXW��(Q�
HO�FDV�GHOV� LQYHQWDULV� LQDFWLXV��pV�D�GLU��DTXHOOV�LQYHQWDULV�GHVFDUWDWV�HQ�OD�FRQVWUXFFLy�GH�O¶jUHD�
GH�FODVVLILFDFLy��OD�GHWHUPLQDFLy�V¶KD�UHDOLW]DW�FRP�VL�IRVVLQ�LQYHQWDULV�QRXV���

&DO�DGPHWUH�TXH�HQ�DTXHVW�HVWXGL�G¶DYDOXDFLy�KHP�VXSRVDW�O¶jUHD�GH�FODVVLILFDFLy�D�OD�TXH�HV�
GHWHUPLQDYD�O¶LQYHQWDUL�FRP�D�FRQHJXGD��3HU�WDQW��QR�KHP�DYDOXDW�OD�FDSDFLWDW�GHO�VLVWHPD�SHU�D�
GHWHUPLQDU�FRUUHFWDPHQW� O¶jUHD�GH�FODVVLILFDFLy�D� OD�TXH�FDGD� LQYHQWDUL�SHUWDQ\��1R�REVWDQW��QR�
FUHLHP�TXH�DTXHVW�IHW�KDJL�DIHFWDW�HQ�JUDQ�PHVXUD�HOV�UHVXOWDWV��

3HU� WDO�GH�SUHVHQWDU�HOV� UHVXOWDWV�GH� O¶DYDOXDFLy�GH� OD�FDSDFLWDW�GH�SUHGLFFLy�GHO�VLVWHPD�GH�
GHWHUPLQDFLy� PRVWUHP� TXDWUH� WDXOHV� GH� FRQIXVLy� �WDXOHV� ������$�'�� FRUUHVSRQHQWV� D� OD�
FRPSDUDFLy��HQ�FDGD�jUHD�GH�FODVVLILFDFLy��HQWUH�HO�VLQWj[RQ�GH�EDVH�RULJLQDO��HQ�FROXPQHV��L� OD�
8&,� GHWHUPLQDGD� SHO� VLVWHPD� �HQ� ILOHV��� +HP� UHVVDOWDW� DTXHOOHV� FRPELQDFLRQV� TXH� KHP�
FRQVLGHUDW�HQFHUWV��/zJLFDPHQW��OD�PDMRULD�GHOV�HQFHUWV�FRUUHVSRQHQ�D�FDVHOOHV�GH�OD�GLDJRQDO�GH�
OHV�PDWULXV��(Q�HOV�FDVRV�HQ�TXH�V¶KDQ�FRQVWUXwW�8&,V�TXH�HQJOREHQ�PpV�G¶XQ�VLQWj[RQ�GH�EDVH�R�
HQ� TXH� GXHV�8&,V� GLIHUHQWV� DVVHQ\DOHQ� HO�PDWHL[� VLQWj[RQ�GH�EDVH� OHV� FDVHOOHV� FRQVLGHUDGHV�
HQFHUWV� WHQHQ�HOHPHQWV� IRUD�GH� OD�GLDJRQDO��3HU� VLPSOLFLWDW�� OHV�PDWULXV�GH�FRQIXVLy�PRVWUDGHV�
HQJOREHQ�WDQW�OD�GHWHUPLQDFLy�GHOV�LQYHQWDULV�DFWLXV��D�WUDYpV�GH�OD�WqFQLFD�GH�YDOLGDFLy�FUHXDGD�
OHDYH�RQH�RXW��FRP�OD�GHWHUPLQDFLy�GHOV�LQYHQWDULV�LQDFWLXV��

4XDQ�HV�SURGXHL[�XQ�HUURU�GH�GHWHUPLQDFLy��HO�FO~VWHU�SURSRVDW�SHO�VLVWHPD�pV�QRUPDOPHQW�
XQD� XQLWDW� SURSHUD� D� OD� FRQVLGHUDGD� FRUUHFWH� VHJRQV� HO� FULWHUL� VLQWD[RQzPLF� WUDGLFLRQDO�� 3HU�
H[HPSOH��HOV�LQYHQWDULV�GH�O¶DVVRFLDFLy�/LQR�%URPHWXP�HUHFWL�TXH�HO�VLVWHPD�QR�GHWHUPLQD�GLQV�GH�
OD�XQLWDW�/%��YDQ�D�SDUDU�VREUHWRW�D�8&,V�GH�7HXFULR�%URPHWXP�HUHFWL�DVVRFLDFLy�LQFORVD�GLQV�GH�
OD� PDWHL[D� VXEDOLDQoD� (X�;HUREURPHQLRQ�� 'H� PDQHUD� VHPEODQW�� HOV� LQYHQWDULV� GH� 5KDPQR�
4XHUFHWXP� FRFFLIHUDH� �54�� VyQ� GHWHUPLQDWV� DO� JUXS� 4&�54� R� D� 4/�� TXH� pV� XQD� XQLWDW� GH�
YHJHWDFLy�SURSHUD��(OV�VLQWj[RQV�SHOV�TXH�HO�VLVWHPD�GH�GHWHUPLQDFLy�SUHVHQWD�XQD�WD[D�G¶HUURU�
PpV� HOHYDGD� VyQ� HOV� TXH� MD� KHP� YLVW� TXH� pUHQ� PpV� FRQIOLFWLXV�� 7HXFULR�%URPHWXP� VXEDVV�
W\SLFXP�� $OFKHPLOOR�)HVWXFHWXP�� (XSKUDVLR�3ODQWDJLQHWXP� VXEDVV� W\SLFXP� L� GLIHUHQWV�
VXEDVVRFLDFLRQV�G¶DO]LQDUV�OLWRUDOV��9LEXUQR�4XHUFHWXP��(Q�DTXHVW�GDUUHU�FDV�FDO�GLU�TXH�OD�PDMRU�
SDUW�GH�OD�FRQIXVLy�HV�SURGXHL[�HQWUH�OHV�GLIHUHQWV�VXEDVVRFLDFLRQV�GH�9LEXUQR�4XHUFHWXP��SHUz�
UDUDPHQW�HOV�LQYHQWDULV�VyQ�DVVLJQDWV�D�DOWUHV�DVVRFLDFLRQV��
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7DXOD� ������%�� 0DWULX� GH� FRQIXVLy� HQWUH� HOV� VLQWj[RQV� GH� 0HVREURPLRQ� HUHFWL� �HQ� FROXPQHV�� L� OHV� XQLWDWV�
LQGHSHQGHQWV�GH�FODVVLILFDFLy��8&,V��GH�O¶jUHD����HQ�ILOHV���&DGD�FDVHOOD�LQGLFD�HO�QRPEUH�G¶LQYHQWDULV�GHO�VLQWj[RQ�
GH� OD� FROXPQD�TXH�KDQ�HVWDW� FODVVLILFDWV�SHO� VLVWHPD�D� OD�8&,�GH� OD� ILOD��/HV�FDVHOOHV�EXLGHV�FRUUHVSRQHQ�D�]HURV��
/¶DVWHULVF��
��DO�FRVWDW�GHO�QRP�G¶XQD�8&,�LQGLFD�TXH�HV�WUDFWD�G¶XQD�XQLWDW�LQDFWLYD��
�
�
�
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�7DXOD�������'��0DWULX�GH�FRQIXVLy�HQWUH�HOV�VLQWj[RQV�GH�4XHUFHQLRQ�LOLFLV��HQ�FROXPQHV��L�OHV�XQLWDWV�LQGHSHQGHQWV�GH�
FODVVLILFDFLy��8&,V��GH�O¶jUHD����HQ�ILOHV���&DGD�FDVHOOD�LQGLFD�HO�QRPEUH�G¶LQYHQWDULV�GHO�VLQWj[RQ�GH�OD�FROXPQD�TXH�
KDQ�HVWDW�FODVVLILFDWV�SHO�VLVWHPD�D�OD�8&,�GH�OD�ILOD��/HV�FDVHOOHV�EXLGHV�FRUUHVSRQHQ�D�YDORUV�QXOV��/¶DVWHULVF��
��DO�
FRVWDW�GHO�QRP�G¶XQD�8&,�LQGLFD�TXH�HV�WUDFWD�G¶XQD�XQLWDW�LQDFWLYD��
�

)LQDOPHQW��D� OD� WDXOD�������PRVWUHP�OD�FDSDFLWDW�GH�UHVSRVWD�FRUUHFWD�GHO�VLVWHPD��DYDOXDGD�
HQ� OHV�TXDWUH�jUHHV�GH�FODVVLILFDFLy��&RP�TXH� OD� UHVSRVWD�GHO�VLVWHPD�HV�XQD�PDWULX�GLIXVD�GH�
SHUWLQHQFHV�� KRP� GLVSRVD� GH� GLYHUVRV� YDORUV� GH� SHUWLQHQoD� SHU� D� FDGD�� TXH� SRGHQ� pVVHU�
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RUGHQDWV� SHU� SHUWLQHQoD� GHFUHL[HQW�� 3HU� WDQW�� pV� SRVVLEOH� FRPSWDU� HOV� HQFHUWV� GHO� VLVWHPD� HQ�
SULPHUD� LQVWjQFLD� �FRPSDUDQW� HO� VLQWj[RQ� HVSHUDW� DPE� OD� XQLWDW� DPE� XQ� JUDX� SHUWLQHQoD� PpV�
HOHYDW��R�WHQLQW�HQ�FRPSWH�WDPEp�OD�VHJRQD�RSFLy��FRPSDUDQW�HO�VLQWj[RQ�HVSHUDW�DPE�OHV�GXHV�
XQLWDWV�DPE�SHUWLQHQoD�PpV�DOWD���$� OD�WDXOD�������SUHVHQWHP�HO�QRPEUH�L�SHUFHQWDWJH�G¶HQFHUWV�
GHO�HQ�SULPHUD�RSFLy��(QF������L�FRQVLGHUDQW�OHV�GXHV�SULPHUHV�RSFLRQV��(QF����������$�OD�YHJDGD��
KHP�GHVJORVVDW�HQ�DTXHVWD�WDXOD�OD�FDSDFLWDW�G¶HQFHUW�GHO�VLVWHPD�SHU�D�GHWHUPLQDU�FRUUHFWDPHQW�
LQYHQWDULV�XWLOLW]DWV�HQ�OD�FRQVWUXFFLy�GH�OHV�8&,V��DFWLXV��GH�OD�FDSDFLWDW�GH�GHWHUPLQDU�LQYHQWDULV�
H[WHUQV��LQDFWLXV����

�
¬UHD����$O��;HUREURPLRQ�HUHFWL�

� 1� (QF����� �� (QF�������� ��
,QYHQWDULV�DFWLXV� ���� ���� ����� ���� �����

,QYHQWDULV�LQDFWLXV� ���� ��� ����� ��� �����
7RWDO� ���� ���� ��� ���� �����

�¬UHD����%URPLRQ�HUHFWL�
� 1� (QF����� �� (QF�������� ��

,QYHQWDULV�DFWLXV� ���� ���� ����� ���� ����
,QYHQWDULV�LQDFWLXV� ���� ��� ����� ���� �����

7RWDO� ���� ���� ��� ���� �����
�¬UHD����&O��4XHUFHWHD�LOLFLV�VHQVH�2�4XHUFHQLRQ�LOLFLV�

� 1� (QF����� �� (QF�������� ��
,QYHQWDULV�DFWLXV� ���� ���� ���� ���� ����

,QYHQWDULV�LQDFWLXV� ���� ���� ����� ���� �����
7RWDO� ���� ���� ����� ���� �����

�¬UHD����2��4XHUFHQLRQ�LOLFLV�
� 1� (QF����� �� (QF�������� ��
,QYHQWDULV�DFWLXV� ���� ���� ����� ���� �����

,QYHQWDULV�LQDFWLXV� ���� ���� ��� ���� ���
7RWDO� ���� ���� ����� ���� �����

�
7RWDO�jUHHV�

� 1� (QF����� �� (QF�������� ��
,QYHQWDULV�DFWLXV� ���� ���� ����� ���� �����

,QYHQWDULV�LQDFWLXV� ���� ���� ����� ���� �����
7RWDO� ����� ����� ����� ����� �����

�7DXOD��������&DSDFLWDW�GH�UHVSRVWD�FRUUHFWD�DYDOXDGD�SHU�D�OHV�TXDWUH�jUHHV�GH�FODVVLILFDFLy�L�
SHO�WRWDO�GH�VLQWj[RQV�FREHUWV�SHO�VLVWHPD�GH�FODVVLILFDFLy��1��HO�QRPEUH�G¶LQYHQWDULV�DYDOXDWV��
(QF�� ���� HO� QRPEUH� L� SHUFHQWDWJH�G¶HQFHUWV� FRQVLGHUDQW� OD�SULPHUD�RSFLy�GH� UHVSRVWD��(QF��
������� HO� QRPEUH� L� SHUFHQWDWJH� G¶HQFHUWV� FRQVLGHUDQW� FRP� D� YjOLGHV� OD� SULPHUD� R� VHJRQD�
UHVSRVWD��

�
�
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ÑEYLDPHQW�HOV�LQYHQWDULV�DFWLXV�GH�FDGD�jUHD�SUHVHQWHQ�SHUFHQWDWJHV�G¶HQFHUW�DO�HQWUH�HO�����
L� HO� ����� HQ� SULPHUD� LQVWjQFLD�� (Q� FDQYL�� OD� FDSDFLWDW� GH� GHWHUPLQDFLy� G¶LQYHQWDULV� H[WHUQV� pV�
IRUoD�PHQRU�L�GHSqQ�GH�FDGD�jUHD�GH�FODVVLILFDFLy���

3HO� TXH� ID� DOV� UHVXOWDWV� SHU� jUHD� GH� FODVVLILFDFLy�� O¶jUHD� �� pV� OD� TXH� SUHVHQWD� XQD� PDMRU�
FDSDFLWDW�GH�SUHGLFFLy��������HQ�SULPHUD�LQVWjQFLD��������HQ�VHJRQD���SHUz�D�OD�YHJDGD�pV�O¶jUHD�
HQ�TXH�V¶KD�RSWDW�SHU�XQD�PHQRU�FDSDFLWDW�GH�UHVROXFLy��(Q�DTXHVWD�jUHD�QR�KHP�FRQVLGHUDW�OHV�
GLIHUHQWV� VXEDVVRFLDFLRQV� GH� 4XHUFHWXP� FRFFLIHUDH�� /D� FDSDFLWDW� GHO� VLVWHPD� GH� GHWHUPLQDU�
LQYHQWDULV�D�OHV�jUHHV�GH�%URPHWDOLD�pV�VLPLODU������HQ�SULPHUD�LQVWjQFLD������HQ�VHJRQD���/¶jUHD�
GH�FODVVLILFDFLy�DPE�SLWMRUV�UHVXOWDWV�pV�O¶jUHD����������HQ�SULPHUD�LQVWjQFLD������HQ�VHJRQD���/D�
FDXVD� pV� OD�PDOD� UHVSRVWD� GHO� VLVWHPD� SHO� TXH� ID� D� OHV� VXEDVVRFLDFLRQV� G¶DO]LQDU� OLWRUDO�� TXH�
UHGXHL[�VHQVLEOHPHQW�HO�SHUFHQWDWJH�G¶HQFHUWV�WRWDO��&RQVLGHUHP�SHUz��TXH�OD�FDSDFLWDW�G¶HQFHUW�
HQ�DTXHVWD�jUHD�SRGULD�PLOORUDU�DPE�XQ�HVWXGL�PpV�DSURIXQGLW�TXH�GLVFHUQtV�LQYHQWDULV�PpV�WtSLFV�
G¶DTXHOOV�FRQVLGHUDWV�PpV�WUDQVLFLRQDOV��

&RP�D�YDORUDFLy�JOREDO�GH�OD�FDSDFLWDW�GHO�VLVWHPD�SHU�D�GHWHUPLQDU� LQYHQWDULV�GH�YHJHWDFLy�
SRGHP�GLU� TXH��SHU�D� LQYHQWDULV�DFWLXV� OD� FDSDFLWDW� GH�SUHGLFFLy�pV�GHO������PHQWUH�TXH�SHU�D�
LQYHQWDULV�LQDFWLXV��L�SHU�WDQW��GHVFRQHJXWV��O¶HQFHUW�GHO�VLVWHPD�GH�GHWHUPLQDFLy�HVWDULD�DO�YHUV�HO�
����HQ�SULPHUD�LQVWjQFLD�L�YRUD�HO�����HQ�VHJRQD��

�
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��������'LVFXVVLy�L�SHUVSHFWLYHV�GH�IXWXU�
+HP� GHVFULW�$UDXFDULD�� XQ� VLVWHPD� TXH� GyQD� XQ� VHUYHL� UHPRW� GH� GHWHUPLQDFLy� DXWRPjWLFD�

G¶LQYHQWDULV�GH�YHJHWDFLy��(OV�GHWDOOV�GH�OD�LPSOHPHQWDFLy�GHO�VLVWHPD�GH�GHWHUPLQDFLy�HV�EDVHQ�
VREUHWRW�HQ�HOV�UHVXOWDWV�GHOV�FDStWROV�SUHFHGHQWV��7DPEp�KHP�SURSRUFLRQDW�DO�VLVWHPD�XQ�FRV�GH�
FRQHL[HPHQW�LQLFLDO��OHV�XQLWDWV�GH�YHJHWDFLy�GH�%URPHWDOLD�HUHFWL� L�4XHUFHWHD�LOLFLV��/D�FDSDFLWDW�
GH�UHVSRVWD�FRUUHFWD�pV�YDULDEOH�VHJRQV�O¶jUHD�GH�FODVVLILFDFLy��SHUz�HV�VLWXD�DO�YROWDQW�GHO�����
FRP�D�SURPLWJ���

3HU�WDO�TXH�XQD�DSOLFDFLy�FRP�OD�GHVFULWD�WLQJXL�XQD�XWLOLWDW�UHDO��QHFHVVLWD�LQFRUSRUDU�DO�FRV�GH�
FRQHL[HPHQW� GHO� VLVWHPD� QRXV� WLSXV� GH� YHJHWDFLy�� eV� LPSRUWDQW� UHPDUFDU� TXH� OD� FDSDFLWDW� GH�
UHVSRVWD�GHO�VLVWHPD�GH�GHWHUPLQDFLy�GHSqQ�GH�PROWV�IDFWRUV��TXH�KDQ�G¶pVVHU�WLQJXWV�HQ�FRPSWH�
HQ�HO�SURFpV�G¶LQFOXVLy�GH�QRXV�VLQWj[RQV��(Q�GHVWDTXHP�HOV�SXQWV�VHJ�HQWV��

• /D�TXDOLWDW�GH�OHV�GDGHV��LQYHQWDULV��RULJLQDOV��3HU�DL[z�pV�LPSRUWDQW�XQ�SUHWUDFWDPHQW�GH�OHV�
GDGHV�FRUUHFWH�L�O¶DSOLFDFLy�GH�VLQRQtPLHV�G¶DQjOLVL��

• /HV� GHFLVLRQV� GH� FRQILJXUDFLy� GH� OHV� jUHHV� GH� FODVVLILFDFLy� GHOV� H[HPSOHV� PRVWUDWV� HV�
VXVWHQWHQ�VREUH�UHVXOWDWV�GH�FDStWROV�SUHFHGHQWV��3HU�D� LQFORXUH�QRYHV�XQLWDWV�GH�YHJHWDFLy�
FDOGULD�UHDOLW]DU�HVWXGLV�G¶DQjOLVL�PXOWLYDULDQW�VLPLODUV��

• /¶H[FOXVLy� G¶LQYHQWDULV� LQWHUPHGLV� HQ� OD� VHOHFFLy� GHOV� LQYHQWDULV� DFWLXV� G¶XQD� jUHD� GH�
FODVVLILFDFLy�SHUPHW�XQD�PDMRU�SURSRUFLy�G¶XQLWDWV�DFWLYHV��HQIURQW�OD�VLPSOH�GHILQLFLy�G¶XQLWDWV�
LQDFWLYHV��pV�D�GLU��QR�EDVDGHV�HQ�PqWRGHV�GH�FOXVWHULQJ�QXPqULFV��

• (Q�DVVRFLDU�XQ�VLQWj[RQ�D�XQD�XQLWDW�GH�FODVVLILFDFLy�GHO�VLVWHPD�FDO�FRQWURODU�TXH�O¶LQYHQWDUL�
WLSXV� GHO� VLQWj[RQ�� VL� Q¶KL� KD�� IRUPL� SDUW� GHOV� LQYHQWDULV� GHO� FO~VWHU�� (Q� FDV� FRQWUDUL�� OD�
LQIRUPDFLy�SURSRUFLRQDGD�SHU�OD�XQLWDW�GH�YHJHWDFLy�L�HO�VLQWj[RQ�DVVRFLDW�IDULHQ�UHIHUqQFLD�D�
XQLWDWV�GH�YHJHWDFLy�GLIHUHQWV��

• (Q�FHUWV�FDVRV��H[LVWHL[�FRPSURPtV�HQWUH�HO�JUDX�GH�UHVROXFLy�VLQWD[RQzPLFD�L�OD�HIHFWLYLWDW�GH�
OD�GHWHUPLQDFLy��&RP�D�H[HPSOHV�KRP�SRW�SUHQGUH�OD�EDL[D�UHVROXFLy�L�HOHYDGD�HIHFWLYLWDW�GHO�
JUXS� 4&�54� GDYDQW� GH� OD� DOWD� UHVROXFLy� L� EDL[D� HILFLqQFLD� GH� OHV� 8&,� UHIHUHQFLDGHV� D� OHV�
VXEDVVRFLDFLRQV�GH�9LEXUQR�4XHUFHWXP�LOLFLV��

• (Q� XQ� IXWXU�� HO� VLVWHPD� GH� GHWHUPLQDFLy� SRGULD� LQFORXUH� XQD� SRQGHUDFLy� GH� YDULDEOHV�
HVSHFtILFD� GH� FDGD� jUHD� GH� FODVVLILFDFLy�� 7HQLQW� HQ� FRPSWH� HOV� UHVXOWDWV� GHO� FDStWRO� ����
GHVFDUWHP� OD� GHWHUPLQDFLy� DXWRPjWLFD� G¶DTXHVWV� SHVRV�� HQFDUD� TXH� WLQJXLQ� XQ� VHQWLW�
ILWRVRFLROzJLF�� 1R� HV� GHVFDUWD�� SHUz�� O¶RSFLy� GH� SURSRUFLRQDU� D� O¶H[SHUW� OD� RSRUWXQLWDW� GH�
LQWURGXLU�PDQXDOPHQW�SHVRV�TXH�HOO�FUHJXL�PpV�FRQYHQLHQWV��

• 7DPEp�HQ�XQ�IXWXU��FDOGULD�LQFORXUH�XQ�UHJLVWUH�ORFDO�GHOV�LQYHQWDULV�GHWHUPLQDWV�UHPRWDPHQW��
MXQWDPHQW�DPE�XQ�UHJLVWUH�G¶XVXDULV�QR�H[SHUWV�L�H[SHUWV�GHO�VLVWHPD�GH�GHWHUPLQDFLy��





�
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������9(*$1$�
��������,QWURGXFFLy�

9(*$1$� �9(*HWDWLRQ� HGLWLRQ� DQG� $1$O\VLV�� 'H� &iFHUHV� HW� DO�� ������ pV� XQ� SDTXHW� GH�
SURJUDPHV� GHVWLQDW� D� OD� JHVWLy� \� DQjOLVL� GH� GDGHV� HFROzJLTXHV� HQ� JHQHUDO� L�� HQ� HVSHFLDO�� GH�
YHJHWDFLy��&RP�D�FRQMXQW��SUHWpQ�pVVHU�XQD�HLQD� LQWHJUDGD�GH�UHFRSLODFLy��PDQLSXODFLy� L�DQjOLVL�
G¶LQIRUPDFLy�HFROzJLFD��(VWj�IRUPDW�SHU�TXDWUH�SURJUDPHV��TXH�SRGHQ�pVVHU�H[HFXWDWV�GH�PDQHUD�
LQGHSHQGHQW��ILJXUD���������

D�� 4XHUFXV��XQ�HGLWRU�GH� WDXOHV�GH�GDGHV�GHO� WLSXV� LQYHQWDUL��3HUPHW� OD� LQWURGXFFLy� L�JHVWLy�
G¶LQYHQWDULV�G¶HVSqFLHV�L�G¶DOWUHV�LQIRUPDFLRQV�DVVRFLDGHV���

E�� *LQNJR�� RULHQWDW� D� OD� UHSUHVHQWDFLy� L� FODVVLILFDFLy� G¶LQGLYLGXV� D� SDUWLU� GH� GDGHV�
PXOWLYDULDQWV���

F�� )DJXV��XQ�HGLWRU� L�JHVWRU�GH�FLWDFLRQV� IORUtVWLTXHV��3HUPHW�HPPDJDW]HPDU�SULQFLSDOPHQW�
GDGHV�LQqGLWHV��ELEOLRJUjILTXHV�R�SURFHGHQWV�GH�FROÂOHFFLRQV��

G�� <XFFD�� XQD� HLQD� SHU� D� UHDOLW]DU� UHSUHVHQWDFLRQV� FDUWRJUjILTXHV� GH� GDGHV�
JHRUUHIHUHQFLDGHV��SULQFLSDOPHQW�GLVWULEXFLRQV�GH�Wj[RQV��FRPXQLWDWV�R�JUXSV�G¶jUHHV��

(OV�GRV�HGLWRUV�GH�GDGHV��)$*86�L�48(5&86��SRGHQ�LPSRUWDU�GDGHV�GHO�%DQF�GH�'DGHV�GH�
%LRGLYHUVLWDW�GH�&DWDOXQ\D��)RQW�������KWWS���ELRGLYHU�ELR�XE�HV�ELRFDW�KRPHSDJH�KWP���$�OD�ILJXUD�
������HV�PRVWUHQ�OHV�UHODFLRQV�GH�GDGHV�TXH�H[LVWHL[HQ�HQWUH�HOV�GLIHUHQWV�PzGXOV��

�)LJXUD��������(VTXHPD�GHOV�PzGXOV�GH�9(*$1$�L�OHV�VHYHV�UHODFLRQV��
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��������&DUDFWHUtVWLTXHV�WqFQLTXHV�
(O� VRIWZDUH� GHO� SDTXHW� 9(*$1$� KD� HVWDW� GHVHQYROXSDW� HQ� HO� OOHQJXDWJH� GH� SURJUDPDFLy�

-DYD�� *UjFLHV� D� DL[z�� pV� SRVVLEOH� XWLOLW]DU� HOV� SURJUDPHV� HQ� XQ� JUDQ� QRPEUH� GH� VLVWHPHV�
RSHUDWLXV� �:LQGRZV�� /LQX[�� 0DF�� HWF������ $� OD� SUjFWLFD� pV� SRVVLEOH� H[HFXWDU� HOV� SURJUDPHV� HQ�
TXDOVHYRO�SODWDIRUPD�TXH�DGPHWL� OD�PjTXLQD�YLUWXDO�GH�-DYD� �-DYD�YLUWXDO�PDFKLQH�� -90�YHUVLy�
����R�VXSHULRU��KWWS���ZZZ�MDYD�FRP���

/D�SjJLQD�SULQFLSDO�GHO�SDTXHW�9(*$1$�HV�SRW�WUREDU�D��KWWS���ELRGLYHU�ELR�XE�HV�YHJDQD��GHV�
G¶RQ� KRP� SRW� GHVFDUUHJDU� HOV� SURJUDPHV� L� ILW[HUV� GH� UHFXUVRV� DVVRFLDWV�� /D� GLVWULEXFLy� GH�
9(*$1$�pV�JUDWXwWD�L�OHV�DFWXDOLW]DFLRQV�GHOV�SURJUDPHV�HV�UHDOLW]HQ�DXWRPjWLFDPHQW�JUjFLHV�D�
OD� WHFQRORJLD�-DYD�:HE�6WDUW��(OV� UHTXHULPHQWV�GH�KDUGZDUH�PtQLPV�VyQ�HOV�G¶XQ�3HQWLXP� ,,,� L�
XQD�PHPzULD�5$0�LJXDO�R�VXSHULRU�D�����0HJDE\WHV���

7RWV�HOV� �SURJUDPHV� IXQFLRQHQ�D� WUDYpV�GH� ILW[HUV�GH�SURMHFWH��8Q�SURMHFWH�FRQWp� OD� OOLVWD�GH�
UHFXUVRV��WHVDXUHV��L�ILW[HUV�GH�GDGHV�XWLOLW]DWV�HQ�HO�SURJUDPD��HOV�FDPSV�HVSHFtILFV�GHILQLWV�SHU�
O¶XVXDUL�� DL[t� FRP� OD� FRQILJXUDFLy� JHQHUDO� GHO� SURJUDPD� �GLUHFWRULV� GH� WUHEDOO�� RSFLRQV� YLVXDOV��
LGLRPD��������7DQW�HOV�ILW[HUV�GH�GDGHV�FRP�HOV�ILW[HUV�GH�FRQILJXUDFLy�GHOV�SURJUDPHV�HV�JXDUGHQ�
HQ� IRUPDW� ;0/� �KWWS���ZZZ�[PO�RUJ��� SHO� TXH� SRGHQ� pVVHU� YLVXDOLW]DWV� H[WHUQDPHQW� PLWMDQoDQW�
QDYHJDGRUV�R�SURJUDPHV�HGLWRUV�G¶DTXHVW�IRUPDW�GH�GDGHV��

(Q� OHV�GXHV�SURSHUHV�VHFFLRQV�GHVFULYLP� OHV� IXQFLRQV�G¶HGLFLy� L�DQjOLVL�GH� OD�YHJHWDFLy�TXH�
SURSRUFLRQHQ�HOV�SURJUDPHV�48(5&86� L�*,1.*2��UHVSHFWLYDPHQW��$TXHVWV�VyQ�HOV�PzGXOV�GH�
9(*$1$�TXH�KHP�GHVHQYROXSDW�PpV�GLUHFWDPHQW�UHODFLRQDWV�DPE�OD�UHDOLW]DFLy�GHO�QRVWUH�WUHEDOO�
GH�GRFWRUDW���
�
�
�
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������/¶HGLWRU�GH�WDXOHV�G¶LQYHQWDULV�GH�YHJHWDFLy�48(5&86�
��������,QWURGXFFLy�

48(5&86� KD� HVWDW� FRQFHEXW� FRP� XQD� HLQD� G¶HGLFLy�� PDQLSXODFLy� L� HPPDJDW]HPDWJH�
G¶LQYHQWDULV� GH� YHJHWDFLy�� 2ULJLQDOPHQW�� V¶KD� GLVVHQ\DW� SHU� D� IDFLOLWDU� OD� WDVFD� GH� WUHEDOOV�
ILWRVRFLROzJLFV��SHUz�WDPEp�SRW�UHVXOWDU�~WLO�SHU�D�UHDOLW]DU�DOWUHV�WLSXV�G¶HVWXGLV�HFROzJLFV�EDVDWV�
HQ�OD�PDQLSXODFLy�GH�PDWULXV�GH�GDGHV�G¶DEXQGjQFLHV�G¶HVSqFLHV��&RP�D�YDORUV�G¶DEXQGjQFLD�GH�
Wj[RQV�� 48(5&86� DGPHW� WDQW� HOV� FRHILFLHQWV� FOjVVLFV� GH� O¶HVFDOD� GH� %UDXQ�%ODQTXHW� FRP�
SHUFHQWDWJHV�GH�FREHUWXUD�R��VLPSOHPHQW��HO�UHJLVWUH�GH�OD�SUHVqQFLD�DEVqQFLD�GH�Wj[RQV���

(O�PzGXO�48(5&86�VRUJHL[�GH�O¶HYROXFLy�G¶XQ�DOWUH�SURJUDPD�LGHDW�SHU�D�JHVWLRQDU�LQYHQWDULV�
GH�YHJHWDFLy��DQRPHQDW�;75,1$8��)RQW��������)RQW� L�1LQRW���������RSHUDWLX�~QLFDPHQW�VRWD�HO�
VLVWHPD�'26��7RW�L�TXH�48(5&86�pV�EjVLFDPHQW�XQ�HGLWRU�GH�GDGHV��SHUPHW�UHDOLW]DU�DOJXQHV�
IXQFLRQV�VHPEODQWV�D�OHV�TXH�RIHUHL[�XQD�EDVH�GH�GDGHV��3HU�H[HPSOH��pV�SRVVLEOH�GHILQLU�QRXV�
FDPSV�HVSHFtILFV�SHU�DOV�LQYHQWDULV�G¶XQ�GHWHUPLQDW�SURMHFWH�L�UHDOLW]DU�FHUTXHV�VHQ]LOOHV�VREUH�HOV�
YDORUV�HPPDJDW]HPDWV��

(Q�HOV�SURSHUV�DSDUWDWV�GHVFULYLP�EUHXPHQW�OHV�FDSDFLWDWV�GHO�SURJUDPD��3HU�D�XQD�FRQVXOWD�
PpV�GHWDOODGD�YHJHX�HO�PDQXDO�GH�48(5&86���

KWWS���ELRGLYHU�ELR�XE�HV�YHJDQD�UHVRXUFHV�KHOS�TXHUFXV�&DWDOD�LQGH[BTXHUFXV�KWPO�

��������7HVDXUHV�
'HJXW�D�TXH�48(5&86�pV�XQ�HGLWRU�GH�GDGHV�DVVRFLDGHV�D�Wj[RQV��pV�FRQYHQLHQW�DVVRFLDU�

OHV�GDGHV�D�XQ�ILW[HU�GH�WHVDXUH�WD[RQzPLF��/¶~V�G¶XQ�WHVDXUH�SUHVHQWD�WUHV�DYDQWDWJHV��(Q�SULPHU�
OORF��HOV�QRPV�GHOV� Wj[RQV�SRGHQ�pVVHU�FRPSURYDWV�SHU� WDO�G¶HYLWDU�HUURUV� WLSRJUjILFV�HQ� OD� IDVH�
G¶LQWURGXFFLy� GH� GDGHV�� (Q� VHJRQ� OORF�� HO� WHVDXUH� SHUPHW� GRQDU� VXSRUW� DOV� � QRPV� VLQzQLPV��
IDFLOLWDQW�DL[t�HO�SRVWHULRU�DQjOLVL�GH�GDGHV�HQ�LQWHUSUHWDU�VH�WRWV�HOV�QRPV�VLQzQLPV�FRP�XQ�~QLF�
Wj[RQ��(Q� WHUFHU� OORF��HOV� WHVDXUHV�SRGHQ�HPPDJDW]HPDU� LQIRUPDFLy�ELROzJLFD�GH� OHV�HVSqFLHV��
FRVD�TXH�ID�SRVVLEOH�OD�HODERUDFLy�G¶HVSHFWUHV�ELROzJLFV��pV�D�GLU��IRUPHV�ELROzJLTXHV��GLVWULEXFLy��
HWF����$L[t�GRQFV��SHU�D�SRGHU�XWLOLW]DU� O¶HGLWRU�48(5&86�pV�QHFHVVDUL�GLVSRVDU�G¶XQ�WHVDXUH�GH�
Wj[RQV��'HV�GH� OD�SjJLQD�ZHE�GH�9(*$1$�HV�SURSRUFLRQHQ�DFWXDOPHQW�GRV� ILW[HUV��XQ� WHVDXUH�
SHU�D�OD�IORUD�FDWDODQD�L�XQ�DOWUH�SHU�D�OD�IORUD�HXURSHD��48(5&86�SURSRUFLRQD�XQD�HLQD�G¶HGLFLy�
GH�WHVDXUHV�WD[RQzPLFV��TXH�PRVWUHP�D�OD�ILJXUD��������$TXHVWD�HLQD�SHUPHW�JHQHUDU�ILW[HUV�GH�
WHVDXUH�SURSLV�L�HGLWDU�L�PRGLILFDU�HOV�GH�OOLXUH�GLVSRVLFLy��

$�EDQGD�GHO� WHVDXUH�GH� Wj[RQV��48(5&86�SHUPHW� WDPEp�XWLOLW]DU� WHVDXUHV�VLQWD[RQzPLFV� L�
ELEOLRJUjILFV��WRW�L�TXH�QR�VyQ�LPSUHVFLQGLEOHV�SHU�D�OD�FRUUHFWD�XWLOLW]DFLy�GHO�SURJUDPDUL��/¶~V�G¶XQ�
WHVDXUH� VLQWD[RQzPLF� SHUPHW� DVVRFLDU� HOV� LQYHQWDULV� GH� YHJHWDFLy� D� XQ� VLQWj[RQ� GHO� WHVDXUH���
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$QjORJDPHQW�D� O¶HLQD�G¶HGLFLy�GH� WHVDXUHV�GH� Wj[RQV��pV�SRVVLEOH�JHQHUDU� L�PRGLILFDU� ILW[HUV�GH�
WHVDXUH�VLQWD[RQzPLFV�PLWMDQoDQW�XQ�HGLWRU�HVSHFtILF��ILJXUD���������

�
)LJXUD��������$VSHFWH�GH�O¶HGLWRU�GH�WHVDXUHV�GH�Wj[RQV�GH�48(5&86��/D�SDUW�HVTXHUUD�FRQWp�O¶DUEUH�WD[RQzPLF��RQ�
HOV�QRPV�VLQzQLPV�V¶LQGLTXHQ�HQ�YHUPHOO��$�OD�GUHWD�HV�PRVWUHQ�HOV�DWULEXWV�GHO�Wj[RQ�VHOHFFLRQDW��

�

�
)LJXUD��������$VSHFWH�GH�O¶HGLWRU�GH�WHVDXUHV�GH�VLQWj[RQV�GH�48(5&86��/D�SDUW�HVTXHUUD�FRQWp�O¶DUEUH�VLQWD[RQzPLF��
$�OD�GUHWD�HV�PRVWUHQ�HOV�DWULEXWV�GHO�VLQWj[RQ�VHOHFFLRQDW��
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��������(GLFLy�GH�WDXOHV�G¶LQYHQWDULV�SULPjULHV�
/HV� WDXOHV� SULPjULHV� FRQWHQHQ� LQYHQWDULV� HQFDUD� VHQVH� HODERUDU� GHV� GHO� SXQW� GH� YLVWD�

WD[RQzPLF�L�VLQWD[RQzPLF��(Q�UHODFLy�D�OD�GHILQLFLy�GH�FDPSV�G¶XQ�LQYHQWDUL�GH�YHJHWDFLy��LQFORHQW�
OD�GHVFULSFLy�GH� O¶HVWUXFWXUD� L�HFRORJLD�GH� OD�FRPXQLWDW� LQYHQWDULDGD��DL[t�FRP�OD�JHRJUDILD�GH� OD�
ORFDOLWDW�� V¶KDQ� VHJXLW� OHV� GLUHFWULXV� SURSRVDGHV� D� 0XFLQD� HW� DO�� �������� (O� FRQMXQW� GH� WDXOHV�
SULPjULHV� DVVRFLDGHV� D� XQ� SURMHFWH�48(5&86� IRUPHQ� HO� EDQF� G¶LQYHQWDULV� GHO� DXWRU� L� SRGHQ�
LQFORXUH� WDQ� LQYHQWDULV� LQqGLWV�FRP�SXEOLFDWV��/¶HGLWRU�GH� WDXOHV�SULPjULHV�GH�48(5&86�SHUPHW�
LQIRUPDWLW]DU� L�HPPDJDW]HPDU� LQYHQWDULV�GH�YHJHWDFLy�G¶XQD�PDQHUD�VHQ]LOOD� L�JXLDGD��3UHVHQWD�
WUHV�IRUPHV�G¶HGLFLy�GH�OHV�WDXOHV���

��� (GLFLy�GH�WRWD�OD�WDXOD�G¶HQWUDGHV�GH�Wj[RQV�DOKRUD��
��� (GLFLy�GH�FDGD�LQYHQWDUL�GH�YHJHWDFLy�SHU�VHSDUDW��
��� (GLFLy�GH�OD�LQIRUPDFLy�DVVRFLDGD�DOV�LQYHQWDUL�HQ�IRUPD�GH�WDXOD���
eV�SRVVLEOH�LPSRUWDU�GLUHFWDPHQW�D�48(5&86�WDXOHV�G¶LQYHQWDULV�GHV�GHO�%DQF�GH�'DGHV�GH�

%LRGLYHUVLWDW�GH�&DWDOXQ\D��)RQW�HW��DO���������/D�SjJLQD�SULQFLSDO�GHO�%DQF�GH�'DGHV�HV�WURED�D�
KWWS���ELRGLYHU�ELR�XE�HV�ELRFDW�KRPHSDJH�KWPO��

�

��������0DQLSXODFLy�GH�WDXOHV�GH�WUHEDOO��R�VHFXQGjULHV��
$�SDUWLU�GHOV�LQYHQWDULV�HPPDJDW]HPDWV�D�OHV�WDXOHV�SULPjULHV�V¶HODERUHQ�OHV�WDXOHV�GH�WUHEDOO�

R�WDXOHV�VHFXQGjULHV��$TXHVWHV�WDXOHV�VyQ�OHV�TXH�HO�ILWRVRFLzOHJ�FOjVVLFDPHQW�PDQLSXOD�SHU�WDO�
G¶HVWDEOLU�XQLWDWV�GH�YHJHWDFLy��/¶HGLWRU�GH�WDXOHV�GH�WUHEDOO��ILJXUD��������SHUPHW�UHDOLW]DU�DTXHVW�
WUHEDOO� GH� PDQLSXODFLy� GH� WDXOHV�� TXH� LQFORX�� HQWUH� G¶DOWUHV� WDVTXHV�� OD� UHRUGHQDFLy� GH� ILOHV� L�
FROXPQHV��OD�LQVHUFLy�GH�FRPHQWDULV�L�O¶DFRORULPHQW�GHOV�LQYHQWDULV�SHU�GHOLPLWDU�JUXSV��/¶REMHFWLX�
ILQDO�G¶DTXHVWD�IDVH�G¶HGLFLy�pV�SUHSDUDU�OD�WDXOD�SHU�pVVHU�H[SRUWDGD�SHU�D�SXEOLFDU�OD�R�SHU�pVVHU�
DQDOLW]DGD�PLWMDQoDQW�PqWRGHV�QXPqULFV���

$OJXQHV�RSHUDFLRQV�TXH�HV�UHDOLW]HQ�GH�PDQHUD�DXWRPjWLFD�D�O¶HGLWRU�VyQ�HO�ILOWUDW�R�VXPD�GH�
HQWUDGHV� GH� Wj[RQV� VHJRQV� FRQGLFLRQV� HVSHFtILTXHV�� FRP� O¶HVWUDW� GH� OD� FRPXQLWDW� HQ� HO� TXH�
DSDUHL[HQ�OHV�SODQWHV�R�OD�FHUWHVD�GH�OD�GHWHUPLQDFLy��/D�KRPRJHQHwW]DFLy�QRPHQFODWXUDO�pV�XQ�
DOWUH�DVSHFWH�TXH�SUHQ�LPSRUWjQFLD�HQ�OD�SUHSDUDFLy�G¶XQD�WDXOD�SHU�O¶DQjOLVL� L�TXH�D�48(5&86�
HV�UHDOLW]D�D�O¶HGLWRU�GH�WDXOHV�GH�WUHEDOO��+RP�SRW�GLVWLQJLU�DOPHQ\V���VLWXDFLRQV�EjVLTXHV���

��� (OLPLQDU�HOV�VLQzQLPV�TXH�SXJXLQ�DSDUqL[HU�DOV�GLIHUHQWV�LQYHQWDULV�L�DIHJLU�HOV�VHXV�YDORUV�
G¶DEXQGjQFLD�DO�QRP�GH�Wj[RQ�YjOLG���

��� &RP�TXH�QR�WRWV�HOV�DXWRUV�DILQHQ�GH�OD�PDWHL[D�PDQHUD�OHV�VHYHV�GHWHUPLQDFLRQV�LQIUD�
HVSHFtILTXHV�SRW�RFyUUHU�TXH�HQ�XQD�PDWHL[D�WDXOD�DSDUHJXL�XQ�Wj[RQ�GHWHUPLQDW�D�QLYHOO�
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G¶HVSqFLH�L�XQ�DOWUH�D�QLYHOO�GH�VXEHVSqFLH��/ODYRUV�FDO�HQJOREDU�OHV�GXHV�HQWUDGHV�HQ�HO�
Wj[RQ�GH�VHQWLW�PpV�DPSOL��pV�D�GLU�O¶HVSHFtILF���

��� 3RGHP�WUREDU�Wj[RQV�PRUIROzJLFDPHQW�PROW�YDULDEOHV�L�GH�GLItFLO�GHWHUPLQDFLy���
/¶HGLWRU� GH� WDXOHV� GH� WUHEDOO� SHUPHW� UHVROGUH� DTXHVWV� �� FDVRV�� DPE� O¶DMXW� GHO� WHVDXUH� GH�

Wj[RQV��(O�SULPHU�FDV�HV�UHVRO�DPE� O¶DMXW�GHO� WHVDXUH�TXH�SHUPHW� UHFRQqL[HU�HOV�GLIHUHQWV�QRPV�
FRP� D� VLQzQLPV� G¶XQ� Wj[RQ�� (OV� DOWUHV� GRV� FDVRV� UHTXHUHL[HQ� HPSUDU� XQ� VHJRQ� QLYHOO� GH�
VLQRQtPLD�� RULHQWDGD� D� O¶DQjOLVL�� TXH� IDFLOLWL� O¶DXWRPDWLW]DFLy� GH� WUDFWDU� FRQMXQWDPHQW� GRV� Wj[RQV�
DPEGyV�FRUUHFWHV�GHV�G¶XQ�SXQW�GH�YLVWD�QRPHQFODWXUDO�L�WD[RQzPLF���

$� O¶HGLWRU�GH�WDXOHV�GH�WUHEDOO�pV�SRVVLEOH�UHDOLW]DU�DQjOLVLV�QXPqULFV�VLPSOHV��(Q�SULPHU� OORF��
KRP�SRW�HVWXGLDU�O¶HVWUXFWXUD�GH�OD�FRPXQLWDW�PLWMDQoDQW�OD�FRQIHFFLy�G¶HVSHFWUHV�ELROzJLFV�EDVDWV�
HQ� OD� FRURORJLD�GHOV� Wj[RQV�� HO� VHX� WLSXV�ELROzJLF�R�TXDOVHYRO�DOWUH�SDUjPHWUH�ELROzJLF�G¶LQWHUqV�
TXH�SUqYLDPHQW�KDJL�HVWDW� LQIRUPDWLW]DW�DO� WHVDXUH�GH� Wj[RQV��(Q�VHJRQ� OORF��HV�SURSRUFLRQD�XQ�
VHQ]LOO� DOJRULVPH� QXPqULF� TXH� JHQHUD� FODVVLILFDFLRQV� GHOV� LQYHQWDULV� GH� OD� WDXOD�� /¶HVPHQWDW�
DOJRULVPH��EDVDW�HQ�HO�PqWRGH�GH�FODVVLILFDFLy�.�PHDQV��0DF4XHHQ��������HVFXOO�XQD�PHVXUD�GH�
GLVVLPLODULWDW�L�GHFLGHL[�DXWRPjWLFDPHQW�HO�QRPEUH�GH�JUXSV�G¶LQYHQWDULV�HQ�TXH�GLYLGLU�OD�WDXOD��
�

�
)LJXUD��������$VSHFWH�JHQHUDO�GH�O¶HGLWRU�GH�WDXOHV�GH�WUHEDOO�GH�48(5&86��

�
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&RP�D�XQD�GH� OHV� VRUWLGHV�� O¶HGLWRU� SHUPHW� FRQYHUWLU� XQD� WDXOD�G¶LQYHQWDULV�D�XQD�PDWULX�GH�
GDGHV�QXPqULTXHV��VXVFHSWLEOH�G¶pVVHU�DQDOLW]DGD�SRVWHULRUPHQW�DPE�PqWRGHV�PXOWLYDULDQWV��(Q�
HO�FDV�GHOV�YDORUHV�G¶DEXQGjQFLD�PHVXUDWV�HQ� O¶HVFDOD�RUGLQDO�GH�%UDXQ�%ODQTXHW��pV�QHFHVVDUL�
WUDQVIRUPDU� HOV� YDORUHV� D� TXDQWLWDWV� QXPqULTXHV� VHJXLQW� XQD� WDXOD� G¶HTXLYDOqQFLHV� �YDQ� GHU�
0DDUHO��������/D�PDWULX�UHVXOWDQW�SRGUj�VHU�LPSRUWDGD�D�*,1.*2�R�HPPDJDW]HPDGD�HQ�IRUPDW�
$6&,,��/¶H[SRUWDFLy�GH�OD�PDWULX�QXPqULFD�HV�SRW�FRPSOHPHQWDU��HQ�HO�FDV�GH�TXH�HOV�LQYHQWDULV�
HVWLJXLQ�DVVRFLDWV�D�VLQWj[RQV��DPE�OD�FUHDFLy�L�H[SRUWDFLy�G¶XQD�SDUWLFLy�GHOV�LQYHQWDULV�HQ�EDVH�
FULWHULV�VLQWD[RQzPLFV��$TXHVWD�SDUWLFLy�SHUPHW�� MXQWDPHQW�DPE�OD�PDWULX�GH�GDGHV��FRPSDUDU�OD�
FODVVLILFDFLy�REWLQJXGD�DPE�PqWRGHV�QXPqULFV�DPE�OD�FODVVLILFDFLy�WUDGLFLRQDO��

�

��������7DXOHV�VLQWqWLTXHV�
8QD�WDXOD�VLQWqWLFD�pV�HVVHQFLDOPHQW�FRP�XQD�WDXOD�G¶LQYHQWDULV��DPE�OD�SDUWLFXODULWDW�GH�TXH�

FDGD�FROXPQD�FRQWp�OHV�IUHT�qQFLHV�G¶DSDULFLy�GHOV�Wj[RQV�SUHVHQWV�HQ�XQ�JUXS�G¶LQYHQWDULV��(Q�
DOWUHV�SDUDXOHV��HOV�YDORUV�G¶DEXQGjQFLD�GHOV� ³LQYHQWDULV�VLQWqWLFV´�GH� OHV� WDXOHV�VLQWqWLTXHV�VRQ�
YDORUV�GH�SUHVqQFLD��FRQVWDQF\��H[SUHVVDWV�HQ�SHUFHQWDWJHV�R�FODVVHV�GH�SHUFHQWDWJHV���

/D�FUHDFLy�GH�WDXOHV�VLQWqWLTXHV�HV�ID�~QLFDPHQW�D�SDUWLU�GH�WDXOHV�GH�WUHEDOO��$GGLFLRQDOPHQW��
VL�KRP�GLVSRVD�G¶XQ�WHVDXUH�VLQWD[RQzPLF�L�HOV�LQYHQWDULV�GH�OD�WDXOD�GH�WUHEDOO�HVWDQ�DVVRFLDWV�D�
VLQWj[RQV�� pV� SRVVLEOH� FUHDU� WDXOHV� VLQWqWLTXHV� VHJXLQW� OD� DVVLJQDFLy� VLQWD[RQzPLFD� GHOV�
LQYHQWDULV� GH� YHJHWDFLy�� 8Q� FRS� FUHDGHV�� O¶HGLWRU� GH� WDXOHV� VLQWqWLTXHV� SHUPHW� PDQLSXODU� OHV�
WDXOHV�VLQWqWLTXHV��0ROWHV�GH�OHV�RSHUDFLRQV�GH�O¶HGLWRU�GH�WDXOHV�GH�WUHEDOO��FRP�SHU�H[HPSOH�OD�
PDQLSXODFLy�GH�ILOHV�L�FROXPQHV��HV�WUREHQ�WDPEp�GLVSRQLEOHV�D�O¶HGLWRU�GH�WDXOHV�VLQWqWLTXHV��
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������*,1.*2��XQ�SURJUDPD�G¶DQjOLVL�PXOWLYDULDQW�EDVDW�HQ�GLVWjQFLHV�
��������,QWURGXFFLy�

/HV� WHFQRORJLHV� GH� FRPSXWDFLy�PRGHUQHV� KDXULHQ� GH� IDFLOLWDU� O¶DFRVWDPHQW� GHOV� H[SHUWV� HQ�
YHJHWDFLy� D� OHV� WqFQLTXHV� G¶DQjOLVL� HVWDGtVWLTXHV�� (QFDUD� TXH� DFWXDOPHQW� H[LVWHL[HQ� PROWV�
PqWRGHV�G¶DQjOLVL�PXOWLYDULDQW��HO�VRIWZDUH�GH�SDTXHWV�HVWDGtVWLFV�FRPHUFLDOV�UDUDPHQW�LQFORX�SRF�
PpV�TXH�HOV�PqWRGHV�PpV�EjVLFV���$�PpV��HOV�XVXDULV�G¶DTXHVWV�SURJUDPHV�VRYLQW�HVWDQ�OLPLWDWV�
D� O¶~V�GH� OD�'LVWjQFLD�(XFOLGLDQD� � �SLWDJzULFD���PHQWUH�TXH�QRPEURVRV�HVWXGLV�VXJJHUHL[HQ�TXH�
DOWUHV� PHVXUHV� GH� SUR[LPLWDW� UHSUHVHQWHQ� PLOORU� OHV� UHODFLRQV� HFROzJLTXHV� HQWUH� LQYHQWDULV� GH�
YHJHWDFLy��S�H[��+DMGX�������)DLWK�HW�DO���������(OV�XVXDULV�H[SHUWV�SRGHQ�HYLWDU�DTXHVWD�OLPLWDFLy��
WUDQVIRUPDQW�D�SULRUL�OHV�GDGHV��VHH�/HJHQGUH�	�*DOODJKHU�������R�DSOLFDQW�WqFQLTXHV�GH�VFDOLQJ�
�*RZHU�������.UXVNDO�����D������E���1R�REVWDQW��PROWV�XVXDULV�QR�H[SHUWV�HQFDUD�DFFHSWHQ�OHV�
OLPLWDFLRQV� GHO� VRIWZDUH� GLVSRQLEOH�� $IRUWXQDGDPHQW�� H[LVWHL[HQ� IRUoD� SURJUDPHV� RULHQWDWV�
HVSHFtILFDPHQW�DO�FDPS�GH�O¶HFRORJLD�GH�OD�YHJHWDFLy��$OJXQHV�G¶DTXHVWHV�HLQHV�RIHUHL[HQ�QRPpV�
DOJXQV� PqWRGHV� QXPqULFV�� $OJXQV� H[HPSOHV� VyQ� 7:,163$1� �+LOO� HW� DO�� ������ +LOO� �������
&$12&2��WHU�%UDDN�	�âPLODXHU�������R�-8,&(��7LFKê��������$OWUHV�HLQHV��FRP�08/9$����:LOGL�
	�2UOyFL�������VyQ�PROW�FRPSOHUWHV�HQ�WHUPHV�GHO�QRPEUH�GH�PqWRGHV�GLVSRQLEOHV�SHUz�HOV�IDOWD�
XQD�LQWHUItFLH�JUjILFD�G¶XVXDUL�VHQ]LOOD��/HV�RSFLRQV�GH�VRIWZDUH�TXH�SRWVHU�VyQ�PpV�FRPSOHUWHV�
HQ�DPEGyV�VHQWLWV�VyQ�6<17$;��3RGDQL��������������$'(����7KLRXORXVH�HW�DO���������3&�25'�
�0F&XQH�	�0HIIRUG��������L�HO�5�SDFNDJH��&DVJUDLQ�	�/HJHQGUH��������1R�REVWDQW��WRWV�DTXHVWV�
SURJUDPHV�VyQ�HVSHFtILFV�G¶XQD�SODWDIRUPD�L�VLVWHPD�RSHUDWLX��9HLHQW�DTXHVWHV�PDQFDQFHV�KHP�
FUHJXW� RSRUW~� HO� GHVHQYROXSDPHQW� G¶XQ� QRX� SDTXHW� HVWDGtVWLF� RULHQWDW� D� O¶DQjOLVL� GH� YHJHWDFLy��
PXOWLSODWDIRUPD�L�GH�IjFLO�XWLOLW]DFLy���

/¶REMHFWLX� G¶DTXHVWD� VHFFLy� pV� SUHVHQWDU� HO� SURJUDPD� *,1.*2�� (O� SURJUDPD� V¶RULHQWD�
SULQFLSDOPHQW�FDS�DOV�PqWRGHV�G¶DQjOLVL�PXOWLYDULDQW�GH�PDWULXV�GH�GDGHV�HFROzJLTXHV�EDVDWV�HQ�
GLVWjQFLHV��$TXHVWD�RULHQWDFLy�KD�HVWDW�SUHVD�HQ�GRV�VHQWLWV��(Q�SULPHU�OORF��SURSRUFLRQDQW�PROWHV�
PHVXUHV� GH� VLPLODULWDW� L� GLVVLPLODULWDW�� DOJXQHV� GH� OHV� TXDOV� WHQHQ� SURSLHWDWV� GHVLWMDEOHV� SHU� D�
H[SUHVVDU� UHODFLRQV� HFROzJLTXHV� R� WD[RQzPLTXHV�� (Q� VHJRQ� OORF�� LPSOHPHQWDQW� PqWRGHV�
G¶RUGHQDFLy� L� FODVVLILFDFLy� DSOLFDEOHV� D�PDWULXV� VLPqWULTXHV�GH� GLVVLPLODULWDW��$TXHVWV� �PqWRGHV�
SUHVHQWHQ�O¶DYDQWDWJH�GH�FRQVHUYDU��GXUDQW�HO�SURFpV�G¶DQDOLW]DU�O¶HVWUXFWXUD�GH�OHV�GDGHV��O¶HVSDL�
GH� SUR[LPLWDWV� HQWUH� LQYHQWDULV� TXH� SURSRUFLRQD� OD� PHVXUD� GH� GLVVLPLODULWDW� HVFROOLGD�� (Q� OHV�
SURSHUHV� VHFFLRQV�� GHVFULYLP� OHV� FDUDFWHUtVWLTXHV� SULQFLSDOV� GHO� SURJUDPD�� (Q� SULPHU� OORF�
SUHVHQWHP� OD� LQWHUItFLH� JUjILFD� G¶XVXDUL� L� HO� IXQFLRQDPHQW� JHQHUDO� GHO� SURJUDPD�� (Q� VHJRQ� OORF�
V¶HQXPHUHQ� HOV� IRUPDWV� G¶HPPDJDW]HPDWJH� L� LQWHUFDQYL� GH� GDGHV�� $� FRQWLQXDFLy�� FLWHP� HOV�
PqWRGHV�PXOWLYDULDQWV�G¶RUGHQDFLy� L�FODVVLILFDFLy�TXH�HO�SURJUDPD�SUHVHQWD��H[SOLFDQW�EUHXPHQW�
DTXHOOV� PqWRGHV� EDVDWV� HQ� GLVWjQFLHV� TXH� FRQVLGHUHP� QRXV� SHU� D� O¶DQjOLVL� GH� YHJHWDFLy��
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)LQDOPHQW�HQV�GHGLTXHP�DOV�PqWRGHV�GH�FRPSDUDFLy� L�DYDOXDFLy�G¶HVWUXFWXUHV�GH�FODVVLILFDFLy���
3HU�D�XQD�FRQVXOWD�PpV�GHWDOODGD�YHJHX�OD�SjJLQD�ZHE�GHO�PDQXDO�GH�*,1.*2���

KWWS���ELRGLYHU�ELR�XE�HV�YHJDQD�UHVRXUFHV�KHOS�JLQNJR�LQGH[BJLQNJR�KWPO��

��������*HQHUDOLWDWV��
*,1.*2� pV� XQ� SURJUDPD� TXH� LQWHQWD� IDFLOLWDU� O¶~V� GH� WqFQLTXHV� G¶DQjOLVL� PXOWLYDULDQW� HQWUH�

XVXDULV� QR� H[SHUWV� HQ� HVWDGtVWLFD�� +D� HVWDW� GHVHQYROXSDW� HQ� HO� FDPS� GH� OD� FLqQFLD� GH� OD�
YHJHWDFLy��SHUz�SRW�pVVHU�HPSUDW�HQ�DOWUHV�GLVFLSOLQHV�FLHQWtILTXHV��S�H[��VRFLRORJLD�R�SVLFRORJLD���
(O�SURJUDPD�SUHVHQWD�XQD� LQWHUItFLH�G¶XVXDUL�TXH�FRPSUqQ�WUHV� ILQHVWUHV�SULQFLSDOV��XQ�HGLWRU�GH�
GDGHV��XQ�JHVWRU�G¶DQjOLVLV��TXH�HPPDJDW]HPD�WRWV�HOV�DQjOLVLV�TXH�O¶XVXDUL�UHDOLW]D�� L�XQ�HGLWRU�
GH�JUjILFV��YHXUH�ILJXUD���������/D�LQWHUItFLH�FRP�D�FRQMXQW�SURSRUFLRQD�XQ�PDUF�GH�WUHEDOO�LQWHJUDW�
TXH�SHUPHW�D�O¶XVXDUL�H[SORUDU��SDV�D�SDV��OHV�VHYHV�GDGHV���

�
)LJXUD��������$VSHFWH�JHQHUDO�GHO�SURJUDPD�*,1.*2��DPE�OHV�ILQHVWUHV�GH�O¶HGLWRU�GH�GDGHV�L�HO�JHVWRU�G¶DQjOLVL��

�
(Q�XQD�DFWLYLWDW�GH�WUHEDOO�QRUPDO��HOV�SDVRV�LPSOLFDWV�HQ�O¶HVWXGL�GH�O¶HVWUXFWXUD�G¶XQD�PDWULX�

GH�GDGHV�GH�YHJHWDFLy�VyQ��(Q�SULPHU�OORF�KRP�SRW�DSOLFDU�WUDQVIRUPDFLRQV�HVFDODUV�R�YHFWRULDOV��
(Q�VHJRQ� OORF��VL�KRP�GHVLWMD�HPSUDU�PqWRGHV�PXOWLYDULDQWV�EDVDWV�HQ�PDWULXV�GH�GLVWjQFLD��FDO�
FDOFXODU� OD�VHPEODQoD�HQWUH� LQYHQWDULV�R�HVSqFLHV��HVFROOLQW�XQD�PHVXUD�GH�SUR[LPLWDW�HQWUH� OHV�
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GLIHUHQWV� VLPLODULWDWV� L� GLVVLPLODULWDWV�� � (Q� HO� FDV� GH� OHV�PDWULXV� GH� VLPLODULWDW� pV� QHFHVVDUL� XQD�
WUDQVIRUPDFLy� D� SRVWHULRUL� SHU� D� REWHQLU� PDWULXV� GH� GLVWjQFLHV�� $� FRQWLQXDFLy�� KRP� H[HFXWD�
WtSLFDPHQW�PqWRGHV�G¶RUGHQDFLy� L�GH�FODVVLILFDFLy�GH�GDGHV��(OV� UHVXOWDWV�TXH�V¶REWHQHQ�SRGHQ�
pVVHU�FRSLDWV�GH�QRX�D�O¶HGLWRU�GH�GDGHV�SHU�D�SRVWHULRUV�DQjOLVLV��(Q�FRQMXQW��HO�SURJUDPD�SHUPHW�
GXU�D� WHUPH�DQjOLVLV�PXOWLYDULDQWV�GH�FRPSOH[LWDW�PRGHUDGD��(O�SURMHFWH�GH� WUHEDOO�GH�*,1.*2��
LQFORHQW�GDGHV�L�DQjOLVLV�DFXPXODWV��HV�SRW�JXDUGDU�HQ�XQ�~QLF�ILW[HU�FRPSULPLW���]LS���$L[z�SHUPHW�
UHDOLW]DU�O¶HVWXGL�GH�O¶HVWUXFWXUD�GH�OHV�GDGHV�HQ�VHVVLRQV�GLIHUHQWV���
��������(GLFLy�L�LQWHUFDQYL�GH�GDGHV��

/¶HGLWRU�GH�GDGHV�GH�*,1.*2�SHUPHW�LPSRUWDU��FUHDU�L�HGLWDU�PDWULXV�GH�GDGHV�PXOWLYDULDQWV��
6¶KL� GLIHUHQFLHQ� GRV� WLSXV� GH� PDWULXV� �YHXUH� ILJXUD� �������� PDWULXV� UHFWDQJXODUV� �REMHFWH�
GHVFULSWRU��L�PDWULXV�VLPqWULTXHV��REMHFWH�REMHFWH�R�GHVFULSWRU�GHVFULSWRU���0DWULXV�G¶DPEGyV�WLSXV�
SRGHQ�pVVHU�FUHDGHV�R�LPSRUWDGHV��3HU�D�PDWULXV�UHFWDQJXODUV�HV�SURSRUFLRQHQ�GLIHUHQWV�RSFLRQV�
G¶LPSRUWDFLy� GH� WH[W� $6&,,� SOD�� ILW[HUV� GH� WH[W� DPE� GLIHUHQWV� FDUjFWHUV� VHSDUDGRUV� GH� YDORUV��
ILW[HUV�GH�HVSqFLHV�HQ�IRUPDW�&RUQHOO�FRQGHQVDW�R�ILW[HUV�GH�YDULDEOHV�DPELHQWDOV�GH�&$12&2��
/¶H[SRUWDFLy�GH�PDWULXV�GH�GDGHV�HV�SRW� UHDOLW]DU�HQ�HOV�PDWHL[RV� IRUPDWV�GH� ILW[HUV�$6&,,�R�D�
WUDYpV�GHO�SRUWDSDSHUV�GHO�VLVWHPD��$�PpV��pV�SRVVLEOH�LPSRUWDU�WDXOHV�G¶LQYHQWDULV�GH�YHJHWDFLy�
HQ�IRUPDW�[PO�FUHDWV�DPE�48(5&86�R�SURYLQHQWV�GHO�EDQF�GH�GDGHV�GH�ELRGLYHUVLWDW��

&RP�pV� IUHT�HQW�HQ�DOWUHV�SURJUDPHV�G¶HVWDGtVWLFD��KRP�SRW�FDOFXODU�D�*,1.*2�HVWDGtVWLFV�
GH�GHVFULSFLy�XQLYDULDQW� GH� OHV�GDGHV�� DL[t� FRP�JHQHUDU�PDWULXV�GH�FRYDULjQFLD� L� FRUUHODFLy�GH�
YDULDEOHV�� $OWUHV� XWLOLWDWV� FRUUHQWV� GLVSRQLEOHV� VyQ� OHV� WUDQVIRUPDFLRQV� HVFDODU� L� YHFWRULDO�� OD�
HVWDQGDUGLW]DFLy�L�OD�WUDQVSRVLFLy�GH�PDWULXV��

��������0qWRGHV�G¶RUGHQDFLy�
(OV�PqWRGHV�G¶RUGHQDFLy�R�GH�UHGXFFLy�GH�OD�GLPHQVLRQDOLWDW�LQFORVRV�D�*,1.*2�HV�WUREHQ�D�

OD� OOLVWD�GH� OD� WDXOD��������(OV�PqWRGHV�G¶RUGHQDFLy�QR�FDQzQLFD�SDUWHL[HQ�G¶XQD�VROD�PDWULX�GH�
GDGHV��UHFWDQJXODU�R�VLPqWULFD��L�SURYHQ�GH�UHSUHVHQWDU�OD�LQIRUPDFLy�FRQWLQJXGD�HQ�XQHV�SRTXHV�
GLPHQVLRQV�� (OV� PqWRGHV� FDQzQLFV� SHUVHJXHL[HQ� OD� UHSUHVHQWDFLy� GH� OHV� GDGHV� SDUWLQW� GH� OD�
FRPELQDFLy� GH� GXHV� PDWULXV�� /D� PDQHUD� FRP� HV� FRPELQHQ� GLIHUHL[�� HYLGHQWPHQW�� HQ� FDGD�
PqWRGH�� '¶XQD� EDQGD�� O¶DQjOLVL� GH� OD� UHGXQGjQFLD� �5'$�� YDQ� GHQ�:ROOHQEHUJ� ������ L� O¶DQjOLVL�
FDQzQLFD�GH�FRUUHVSRQGqQFLHV��&&$��WHU�%UDDN�������XWLOLW]HQ�XQD�GH�OHV�PDWULXV�FRP�D�PDWULX�
GH� YDULDEOHV� H[SOLFDWLYHV� L� O¶DOWUH� FRP� D� PDWULX� UHVSRVWD�� (Q� FDQYL�� � UHODWHG� PXOWLGLPHQVLRQDO�
VFDOLQJ� �50'6�� &XDGUDV� 	� )RUWLDQD� ������ pV� XQD� DQjOLVL� FDQzQLFD� VLPqWULFD� TXH�� FRP� D� WDO��
WUDFWD� OHV�GXHV�PDWULXV�G¶HQWUDGD�GH� OD�PDWHL[D�PDQHUD� �pV�D�GLU�� VyQ� LQWHUFDQYLDEOHV���$TXHVW�
PqWRGH�G¶RUGHQDFLy�SRW�pVVHU�FRQVLGHUDW�FRP�OD�FRQWUDSDUWLGD�FDQzQLFD�VLPqWULFD�GH�O¶$QjOLVL�GH�
&RRUGHQDGHV�3ULQFLSDOV� �3&R$�0'6��*RZHU��������50'6�FRPELQD� OD� LQIRUPDFLy�GH�SUR[LPLWDW�
HQWUH� REMHFWHV� FRQWLQJXGD� HQ� OHV� GXHV�PDWULXV� RULJLQDOV� L� HQ� GHULYDU� XQD� UHSUHVHQWDFLy� HQ� XQ�
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HVSDL� (XFOLGLj�� $TXHVW� PqWRGH� SUHVHQWD� O¶DYDQWDWJH� GH� SUHQGUH� HQ� FRQVLGHUDFLy� L� GHVFDUWDU�
DTXHOOD�LQIRUPDFLy�UHGXQGDQW�GH�OHV�PDWULXV�RULJLQDOV��

0qWRGHV�QR�FDQzQLFV� 0qWRGHV�FDQzQLFV�

3ULQFLSDO�FRPSRQHQW�DQDO\VLV��3&$�� 5HGXQGDQF\�DQDO\VLV��5'$��YDQ�GHQ�:ROOHQEHUJ�������

&RUUHVSRQGHQFH�DQDO\VLV��&$��+LOO������� &DQRQLFDO�FRUUHVSRQGHQFH�DQDO\VLV��&&$��WHU�%UDDN�������

0HWULF�PXOWLGLPHQVLRQDO�VFDOLQJ�3ULQFLSDO�&RRUGLQDWHV�$QDO\VLV�
�0'6�3&R$��*RZHU������� 5HODWHG�PHWULF�VFDOLQJ��50'6��&XDGUDV�	�)RUWLDQD�������

1RQ�PHWULF�PXOWLGLPHQVLRQDO�VFDOLQJ��10'6��.UXVNDO�����D������E�� �
�7DXOD��������0qWRGHV�G¶RUGHQDFLy�GLVSRQLEOHV�D�*,1.*2��(OV�PqWRGHV�GH�OD�FROXPQD�GH�OD�GUHWD�VyQ�OD�FRQWUDSDUWLGD�
FDQzQLFD�GHOV�PqWRGHV�QR�FDQzQLFV�GH�O¶HVTXHUUD���
��������0qWRGHV�GH�FODVVLILFDFLy�

8Q� GHOV� DVSHFWHV� PpV� SUREOHPjWLFV� HQ� HVWXGLV� HFROzJLFV� TXH� DQDOLW]HQ� GDGHV� PLWMDQoDQW�
PqWRGHV�PXOWLYDULDQWV�pV�OD�GHWHUPLQDFLy�GH�O¶HVWUXFWXUD�JUXSV�SUHVHQW�D�OHV�GDGHV��(Q�O¶DSDUWDW�
GH�PqWRGHV� GH� FOXVWHULQJ�*,1.*2� SHUPHW� DSOLFDU� ��PRGHOV� GH� FO~VWHU� GLIHUHQWV� �7DXOD� �������
FROXPQD� GH� O¶HVTXHUUD��� (Q� SULPHU� OORF� WUREHP� HO� PRGHO� MHUjUTXLF� FOjVVLF�� (OV� PqWRGHV� GH�
FOXVWHULQJ�MHUjUTXLFV�GLVSRQLEOHV�HQ�HO�SURJUDPD�VyQ�HOV�PqWRGHV�DJJORPHUDWLXV�MD�PROW�FRQHJXWV��
FRP� VLQJOH� OLQNDJH�� FRPSOHWH� OLQNDJH��83*0$��:3*0$��83*0&��:3*0&��:DUG¶V�PLQLPXP�
YDULDQFH�� DQG� WKH� �)OH[LEOH� FOXVWHULQJ�� 7RWV� HOOV� V¶H[HFXWHQ� D�*,1.*2� D� SDUWLU� G¶XQD� PDWULX�
VLPqWULFD�GH�VLPLODULWDWV�R�GLVVLPLODULWDWV��

(O� VHJRQ�PRGHO� GH� FOXVWHULQJ� HO� FRQIRUPHQ� OHV� SDUWLFLRQV� G¶REMHFWHV�� WDQW� FULVS� FRP� IX]]\��
*,1.*2�LQFRUSRUD�GRV�PqWRGHV�GH�FOXVWHULQJ�SDUWLWLX��(O�MD�FOjVVLF�.�PHDQV��0DF4XHHQ��������L�
)X]]\�&�0HDQV��)&0��%H]GHN��������)&0�JHQHUDOLW]D�.�PHDQV�D�OD�OzJLFD�GLIXVD��L�IRX�DSOLFDW�D�
O¶DQjOLVL� GH� OD� YHJHWDFLy� D� SDUWLU� GHOV� WUHEDOOV� GH� 0DUVLOL�/LEHOO� ������� L� (TXLKXD� �������� eV�
LPSRUWDQW�UHVVDOWDU�TXH�OD�LPSOHPHQWDFLy�G¶DTXHVWV�PqWRGHV�D�*,1.*2�SHUPHW�OD�VHYD�H[HFXFLy�
D�SDUWLU�GH�PDWULXV�GLVVLPLODULWDW��DSDUW�GHO�VHX�~V�QRUPDO�D�SDUWLU�GH�PDWULXV�UHFWDQJXODUV��2OLYD�HW�
DO����������$TXHVWD�RSFLy�HV�WURED�UDUDPHQW�HQ�DOWUHV�HLQHV�GH�VRIWZDUH�G¶DQjOLVL�PXOWLYDULDQW��3HU�
D� H[HFXWDU� HOV�.�PHDQV� L�)&0� VREUH�PDWULXV� GH� VLPLODULWDW�� DTXHVWHV� KDQ� G¶pVVHU�� zEYLDPHQW�
WUDQVIRUPDGHV�D�GLVVLPLODULWDWV�SUqYLDPHQW��8Q�DOWUH�PqWRGH�GH�FOXVWHULQJ�TXH�JHQHUD�SDUWLFLRQV�
pV�5(%/2&.��3RGDQL�	�)HROL��������5(%/2&.�SURGXHL[�D�OD�YHJDGD�XQD�SDUWLFLy�GHOV�LQYHQWDULV�
L� XQD� SDUWLFLy� GHOV� Wj[RQV�� FRQILJXUDQW� XQD� HVWUXFWXUD� FRPELQDGD� GH� EORFV�� VLPLODU� DO� WUHEDOO�
ILWRVRFLROzJLF� G¶RUGHQDFLy� GH� WDXOHV� G¶LQYHQWDULV�� /D� LPSOHPHQWDFLy� TXH� *,1.*2� SURSRUFLRQD�
G¶DTXHVW� PqWRGH� PD[LPLW]D� OD� FRQWLQJqQFLD� HQWUH� EORFV�� PLWMDQoDQW� XQD� IXQFLy� EDVDGD� HQ�
O¶HVWDGtVWLF� ���
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(O�GDUUHU�PRGHO�GH�FOXVWHULQJ�pV�XQ�PRGHO�GH�FO~VWHUV� LQGHSHQGHQWV��DL[z�HTXLYDO�D�GLU�TXH�
FDGD� FO~VWHU� HV� GHWHUPLQD� LQGHSHQGHQWPHQW� GHOV� DOWUHV�� /D� XWLOLWDW� G¶DTXHVW� PRGHO� UDX� HQ� OD�
GHWHFFLy�GH�UHJLRQV�G¶DOWD�GHQVLWDW�G¶REMHFWHV��S�H[��LQYHQWDULV���FRQFHSWH�VLPLODU�DO�GH�µQRGH¶�GH�
YHJHWDFLy��:LOGL��������/D�LPSOHPHQWDFLy�DOJRUtVPLFD�G¶DTXHVW�PRGHO�D�*,1.*2�OD�SURSRUFLRQD�
O¶DOJRULVPH� 3RVVLELOLVWLF� &�0HDQV� �3&0�� .ULVKQDSXUDP� 	� .HOOHU� ������ ������� (O� PRGHO�
SRVVLELOtVWLF� VRUJHL[� GH� OD� UHOD[DFLy� GHO� FRQFHSWH� GH� SDUWLFLy� IX]]\� �YHXUH� FDStWRO� ������ (Q� XQD�
SDUWLFLy�GH�)&0�FDGD�REMHFWH�HVWj�OLPLWDW�D�TXH�OD�VXPD�GHOV�VHXV�YDORUV�GH�SHUWLQHQoD�VLJXL����
(OV�JUDXV�GH�SHUWLQHQoD�HV�FDOFXOHQ�D�SDUWLU�GH�OD�FRPSDUDFLy�GH�OHV�GLVWjQFLHV�HQWUH�O¶REMHFWH�L�
FDGD�XQ�GHOV�FHQWURLGV�GHOV�FO~VWHUV��$TXHVWV�JUDXV�GH�SHUWLQHQoD�VyQ��GRQFV��UHODWLXV��(Q�FDQYL���
HOV�REMHFWHV�FODVVLILFDWV�SHU�3&0�QR�WHQHQ�OD�OLPLWDFLy�HVPHQWDGD��(O�VHX�JUDX�GH�SHUWLQHQoD�SRW�
pVVHU� FRQVLGHUDW� DEVROXW�� L� V¶DQRPHQD� WLSLFDOLWDW�� /D� WLSLFDOLWDW� TXH� XQ� REMHFWH� PRVWUD� SHU� XQ�
FO~VWHU�V¶REWp�GH�OD�FRPSDUDFLy�GH�OD�GLVWjQFLD�HQWUH�O¶REMHFWH�L�HO�FHQWURLG�GHO�FO~VWHU�DPE�XQ�XQD�
GLVWjQFLD� GH� UHIHUqQFLD�� TXH� pV� XQ� SDUjPHWUH� GHO� PqWRGH� GH� FOXVWHULQJ�� /D� LPSOHPHQWDFLy� GH�
3&0� GHO� SURJUDPD� *,1.*2� V¶DQRPHQD� PHWD�3&0�� SHUTXq� LQFORX� GXHV� PRGLILFDFLRQV� GH�
O¶DOJRULVPH�RULJLQDO��YHXUH�FDStWRO����������8QD�FRUUHFFLy�GH�OD�IXQFLy�GH�WLSLFDOLWDW�SHU�D�PHVXUHV�
GH�GLVVLPLODULWDW�DFRWDGHV��L����8Q�DOJRULVPH�TXH�VXJJHUHL[�OD�PLOORU�GLVWjQFLD�GH�UHIHUqQFLD�SHU�D�
FDGD�FO~VWHU�GH�3&0��'H�PDQHUD�DQjORJD�D�.�PHDQV� L�)&0�� O¶DOJRULVPH�PHWD�3&0�SRW�pVVHU�
H[HFXWDW�D�SDUWLU�GH�PDWULXV�GH�GDGHV�UHFWDQJXODUV�R�PDWULXV�VLPqWULTXHV�GH�GLVVLPLODULWDW��&RP�D�
VRUWLGD�JHQHUD�FO~VWHUV�GLIXVRV�HVIqULFV��TXH�HQ�DOJXQV�FDVRV�SRGHQ�LQFORXUH¶V�HOV�XQV�DOV�DOWUHV�
LQGLFDQW�GLIHUHQWV�QLYHOOV�GH�GHQVLWDW�DQLGDWV��

4XDQ� KRP� GLVSRVD� G¶XQD� SDUWLFLy� GHOV� REMHFWHV� D� SULRUL�� pV� SRVVLEOH� UHDOLW]DU� XQD� DQjOLVL�
GLVFULPLQDQW� TXH� SHUPHWL� FODVVLILFDU� QRYHV� REVHUYDFLRQV�� *,1.*2� SURSRUFLRQD� WUHV� IXQFLRQV�
G¶DQjOLVL� GLVFULPLQDQW� GLIHUHQWV� �WDXOD� ������� FROXPQD� GH� OD� GUHWD��� /¶DQjOLVL� GLVFULPLQDQW� OLQHDO�
FDQzQLFD� �&'$��� O¶DQjOLVL� GLVFULPLQDQW� TXDGUjWLFD� �4'$�� L� O¶DQjOLVL� GLVFULPLQDQW� EDVDGD� HQ�
GLVWjQFLHV� �&XDGUDV� HW� DO�� ������� /¶DQjOLVL� GLVFULPLQDQW� EDVDW� HQ� GLVWjQFLHV� XWLOLW]D� PDWULXV�
G¶HQWUDGD�GH�GLVVLPLODULWDWV��/D�IXQFLy�GLVFULPLQDQW�HV�FRQVWUXHL[�GH�PDQHUD�VLPLODU�DOV�PqWRGHV�
GH� FOXVWHULQJ� SDUWLWLXV�� eV� LPSRUWDQW� UHVVDOWDU� TXH� WRWV� HOV� PqWRGHV� G¶DQjOLVL� GLVFULPLQDQW�
HVPHQWDWV�SRGHQ�XWLOLW]DU�SDUWLFLRQV�IX]]\�FRP�D�SDUWLFLRQV�G¶HQWUHQDPHQW��

0qWRGHV�GH�FOXVWHULQJ�� 0qWRGHV�G¶DQjOLVL�GLVFULPLQDQW�
0qWRGHV�MHUjUTXLFV�DJJORPHUDWLXV� &DQRQLFDO�OLQHDU�GLVFULPLQDQW�DQDO\VLV��&'$���
.�PHDQV��0DF4XHHQ�������� 4XDGUDWLF�GLVFULPLQDQW�DQDO\VLV�

)X]]\�&�PHDQV��%H]GHN�������
5(%/2&.��3RGDQL�	�)HROL�������

'LVWDQFH�EDVHG�GLVFULPLQDQW�DQDO\VLV��&XDGUDV�HW�DO����������

3RVVLELOLVWLF�&�PHDQV��.ULVKQDSXUDQ�	�.HOOHU������� �
7DXOD��������0qWRGHV�GH�FOXVWHULQJ�L�DQjOLVL�GLVFULPLQDQW�GLVSRQLEOHV�D�*,1.*2��

�
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(OV� UHVXOWDWV� GHOV�PqWRGHV� G¶RUGHQDFLy� HV� SRGHQ� YLVXDOLW]DU� HQ� GLDJUDPHV� GH� GLVSHUVLy� GH�
GXHV� L� WUHV� GLPHQVLRQV�� (OV� GLDJUDPHV� TXH� HV� SRGHQ� REWHQLU� LQFORXHQ�� SHU� D� DOJXQV�PqWRGHV�
G¶RUGHQDFLy��ELSORWV� L�GLDJUDPHV�GH�6KHSDUG���������+RP�SRW�GLIHUHQFLDU�HQ�DTXHVWV�GLDJUDPHV�
HOV�REMHFWHV��PLWMDQoDQW�OD�XWLOLW]DFLy�GH�PDWULXV�GH�FODVVLILFDFLy��IX]]\�R�FULVS��'¶DTXHVWD�PDQHUD�
pV�SRVVLEOH�LQWHUSUHWDU�DOKRUD�HOV�SDWURQV�UHYHODWV�SHU�OHV�HVWUDWqJLHV�G¶DQjOLVL�GH�OD�FODVVLILFDFLy�L�
OD�RUGHQDFLy��TXH�VyQ�FRPSOHPHQWjULHV���

/D� ILQHVWUD� GH� O¶HGLWRU� GH� JUjILFV� DGPHW� DOJXQHV� DFFLRQV� G¶HGLFLy� GHOV� GLDJUDPHV� TXH� V¶KL�
PRVWUHQ��FRP�DUD�FDQYLDU�RSFLRQV�GHOV�HL[RV��FDQYLDU� WtWROV�R�UHGLPHQVLRQDU�HOV�JUjILFV��7DPEp�
LQFRUSRUD� OD�SRVVLELOLWDW�G¶LPSULPLU�HOV�JUjILFV��R�H[SRUWDU�ORV�HQ�XQ�ILW[HU�G¶LPDWJH�HQ�IRUPDW� MSJ��
JLI�R�SQJ��

�
��������$YDOXDFLy�L�FRPSDUDFLy�GH�FODVVLILFDFLRQV�

/D� YDOLGDFLy� G¶HVWUXFWXUHV� GH� FOXVWHULQJ� SRW� UHDOLW]DU�VH� HPSUDQW� FULWHULV� LQWHUQV�� H[WHUQV�� R�
UHODWLXV��-DLQ�	�'XEHV�������S��������(OV�FULWHULV�LQWHUQV�HVWLPHQ�O¶DMXVW�HQWUH�OD�HVWUXFWXUD�WUREDGD�
L� OHV�GDGHV�RULJLQDOV��3RGHQ�VHUYLU�SHU�D�GHFLGLU��SHU�H[HPSOH��HO�QRPEUH�GH�JUXSV�D�FHUFDU�HQ�
XQHV�GDGHV��(OV� FULWHULV�H[WHUQV�PHVXUHQ� OD� YDOLGHVD�GH� OD� FODVVLILFDFLy� FRPSDUDQW�OD�DPE�XQD�
HVWUXFWXUD�H[WHUQD��SUHVD�D�SULRUL�FRP�D�YjOLGD��)LQDOPHQW��HOV�FULWHULV�UHODWLXV�FRPSDUHQ�GLIHUHQWV�
FODVVLILFDFLRQV�HQWUH�HOOHV���

*,1.*2� LQFRUSRUD� GRV� FULWHULV� LQWHUQV� SHU� SDUWLFLRQV�� /¶HVWDGtVWLF� SVHXGR�)� GH� &DOLQVNL�
+DUDEDV]� �������� L� O¶HVWDGtVWLF� QR� SDUDPqWULF� VLOKRXHWWHV� �5RXVVHXZ� ������� OHV� TXDOV� SRGHQ�
HPSUDU�VH�SHU�DYDOXDU�OD�ERQGDW�GH�OD�FODVVLILFDFLy�G¶REMHFWHV�LQGLYLGXDOV��3HU�D�DYDOXDU�SDUWLFLRQV�
DPE�FULWHULV�H[WHUQV� L�R�UHODWLXV��HO�SURJUDPD�SURSRUFLRQD�O¶tQGH[�GH�5DQG�FRUUHJLW��5DQG��������
+XEHUW�	�$UDELH�������� L� � � O¶tQGH[�GH�)RZONHV�0DOORZV���������$TXHVWV� tQGH[V�HVWLPHQ�HO�QLYHOO�
G¶DFRUG�HQWUH�GXHV�SDUWLFLRQV�FULVS��3HU� WDO�GH�FRPSDUDU�SDUWLFLRQV� IX]]\��DTXHVWHV�KDQ�G¶pVVHU�
QRUPDOPHQW� µGHIX]]LILFDGHV¶�� &RP� D� DOWHUQDWLYD�� *,1.*2� SURSRVD� O¶~V� G¶XQD� PRGLILFDFLy� GH�
O¶tQGH[� GH� 5DQG� TXH� SHUPHW� FRPSDUDU� SDUWLFLRQV� GLIXVHV� GLUHFWDPHQW�� 8QD� DOWUD� PDQHUD� GH�
FRPSDUDU�OHV� pV� PLWMDQoDQW� O¶tQGH[� 0,1'07� GH� 3RGDQL� �������� /HV� FRPSDUDFLRQV� HQWUH�
FODVVLILFDFLRQV� MHUjUTXLTXHV� �GHQGURJUDPHV�� SRGHQ� UHDOLW]DU�VH� JHQHUDQW� SDUWLFLRQV� D� GLIHUHQWV�
QLYHOOV�GH�SUR[LPLWDW�L�HVWDEOLQW�D�FRQWLQXDFLy�HO�JUDX�G¶DFRUG�DPE�HOV�tQGH[V�HVPHQWDWV��)RZONHV�
	�0DOORZV��������$O�PDWHL[�WHPSV��DTXHVWD�HVWUDWqJLD�GH�FRPSDUDFLy�SHUPHW�FRPSDUDU�SDUWLFLRQV�
DPE� GHQGURJUDPHV�� /D� UHDOLW]DFLy� GH� FRPSDUDFLRQV� D� *,1.*2� QR� HVWDQ� UHVWULQJLGHV� DOV�
UHVXOWDWV� REWLQJXWV� DO� PDWHL[� SURJUDPD�� (IHFWLYDPHQW�� pV� SRVVLEOH� LPSRUWDU� FODVVLILFDFLRQV�
H[WHUQHV�DO�JHVWRU�G¶DQjOLVL��D�SDUWLU�GH�ILW[HUV�$6&,,�SODQV�R� OOHJLQW�HOV�UHVXOWDWV�GH�7:,163$1�
TXH�JHQHUD�HO�SURJUDPD�3&�25'��0F&XQH�	�0HIIRUG��������$TXHVWD�GDUUHUD�RSFLy��G¶XWLOLWDW�HQ�
HVWXGLV� VLQWD[RQzPLFV�� LPSRUWD� OD� GREOH� SDUWLFLy� G¶LQYHQWDULV� L� HVSqFLHV� TXH� SURSRUFLRQD�
7:,163$1��




