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)LJXUH�����$SSDUHQFH�pFKRJUDSKLTXH�G¶XQH�OpVLRQ�DLJXs�GX�7)6'��IOqFKH�EODQFKH��G¶DSUqV�QRWUH���
pWXGH��͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�Ϯϵ�
)LJXUH�����,PDJHV�pFKRJUDSKLTXHV�HW�pODVWRJUDPPHV�VXU�GHV�OpVLRQV�GX�7)6'�DLJXsV��D�HW�E���
FKURQLTXHV��SUpFRFHV��F�HW�G��HW�WDUGLYHV��H�HW�I����G¶DSUqV��7DPXUD�HW�DO���������͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϯϭ�
)LJXUH������,50�GH�OpVLRQV�FHQWUDOHV�GH�7)6'�LQGXLWHV�FKLUXUJLFDOHPHQW�j���FP�GLVWDOHPHQW�j�O¶RV�
FDUSLHQ�DFFHVVRLUH�����:�������:�������:��HW�������:��VHPDLQHV�DSUqV�OD�FKLUXUJLH��/HV�VpTXHQFHV�
XWLOLVpHV�VRQW�OHV�VpTXHQFHV�)/$6+�)6��7��6(��3'�76(��67,5�HW�7��76(��'¶DSUqV�6FKUDPPH������������
HW�DO���������͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϯϯ�
)LJXUH������,OOXVWUDWLRQ�G¶XQH�YXH�SDOPDLUH�G¶XQ�PHPEUH�WKRUDFLTXH���G¶DSUqV�$OEDQHVH�HW�DO���������ϯϴ�
)LJXUH������'HVPRWRPLH�GX�OLJDPHQW�DQQXODLUH��G¶DSUqV�:LOVRQ�HW�DO���������͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϯϴ�
)LJXUH������6FKpPD�G¶XQH�RQGH�GH�FKRF�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϰϱ�
)LJXUH������6SHFWUH�GH�OD�OXPLqUH��G¶DSUqV�.DUWDEOH�������͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϰϵ�
)LJXUH������6FKpPDWLVDWLRQ�GHV�WHPSV�©�RQ�ª�HW�©�RII�ª�GX�ODVHU�SXOVp�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϱϬ�
)LJXUH������6FKpPD�GX�F\WRVTXHOHWWH�G¶XQH�FHOOXOH�HXFDU\RWH�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϱϮ�
)LJXUH������5HSUpVHQWDWLRQ�VFKpPDWLTXH�GH�O¶RUJDQLVDWLRQ�GH�OD�PDWULFH�H[WUDFHOOXODLUH�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϱϯ�
)LJXUH������6SHFWUH�G¶DEVRUSWLRQ�GH�O¶HDX��O¶KpPRJORELQH�HW�OD�PpODQLQH��'¶DSUqV�'DOORQJHYLOOH����������
HW�DO���������͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϱϱ�
)LJXUH������,QWURGXFWLRQ�pFKRJXLGpH�GX�UpVHFWHXU�V\QRYLDO��'¶DSUqV�6FKUDPPH�HW�DO���������͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘�ϲϭ�
)LJXUH������9LVXDOLVDWLRQ�GH�OD�SRUWLRQ�GH�WHQGRQ�UHWLUpH�SDU�pFKRJUDSKLH�DSUqV�LQMHFWLRQ�GH�VROXWLRQ�
LVRWRQLTXH��G¶DSUqV�6FKUDPPH�HW�DO���������͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϲϮ�
)LJXUH������6pOHFWLRQ�GHV�SDUDPqWUHV�GX�ODVHU�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϲϯ�
)LJXUH������6pDQFH�GH�ODVHU��PRGH�VDQV�FRQWDFW�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϲϯ�
)LJXUH������&RGHV�XWLOLVpV�SRXU�QRPPHU�OHV�GLIIpUHQWHV�]RQHV�GX�WHQGRQ�͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϲϵ�
)LJXUH������$VSHFW�PDFURVFRSLTXH�G¶XQ�7)6'�VXU�XQH�]RQH�FRQFHUQpH�SDU�OD�FKLUXUJLH��/D�]RQH�
OpVLRQQHOOH��IOqFKH�QRLUH��VH�GLVWLQJXH�IDFLOHPHQW�GH�OD�]RQH�VDLQH��IOqFKH�EODQFKH��͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϳϬ�
)LJXUH������,OOXVWUDWLRQ�GHV�]RQHV�VDLQH��GH�WUDQVLWLRQ�HW�GH�OpVLRQ��PLFURVFRSLH�RSWLTXH������
JURVVLVVHPHQW�[�����FRORUDWLRQ�+	(��͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϳϬ�
)LJXUH�����=RQH�SpULSKpULTXH�j�OD�OpVLRQ��&RORUDWLRQ�+	(��PLFURVFRSLH�RSWLTXH�DX�JURVVLVVHPHQW��
[����/D�PDWULFH�LQWHUIDVFLFXODLUH�HVW�PDWpULDOLVpH�SDU�OD�IOqFKH�QRLUH��/HV�FHOOXOHV�VRQW�IXVLIRUPHV�
�IOqFKH�EODQFKH��HW�XQLIRUPpPHQW�UpSDUWLHV��͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϳϭ�
)LJXUH������$VSHFW�PLFURVFRSLTXH�G¶XQH�]RQH�OpVLRQQHOOH��&RORUDWLRQ�+	(��PLFURVFRSH�RSWLTXH��
JURVVLVVHPHQW�[�����/HV�FHOOXOHV�DGRSWHQW�XQH�IRUPH�HQ�FLJDUH��IOqFKH�QRLUH��HW�VRQW�SOXV�����
QRPEUHXVHV�TXH�GDQV�OHV�]RQHV�DOpVLRQQHOOHV��͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϳϮ�
)LJXUH������,QILOWUDWLRQ�FHOOXODLUH��IOqFKH�QRLUH��DX�QLYHDX�GHV�OpVLRQV�FHQWUDOHV��&RORUDWLRQ�+	(��
PLFURVFRSH�RSWLTXH��[����͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϳϮ�



ϭϰ�

)LJXUH������9DVFXODULVDWLRQ�GHV�OpVLRQV�FHQWUDOHV��&RORUDWLRQ�+	(��PLFURVFRSH�RSWLTXH����
JURVVLVVHPHQW�[����͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϳϯ�
)LJXUH������/HV�ILEUHV�GH�FROODJqQH�PDQTXHQW�G¶XQLIRUPLWp�HW�GH�SDUDOOpOLVPH�DX�QLYHDX�GHV�OpVLRQV�
FHQWUDOHV��&RORUDWLRQ�+	(��PLFURVFRSH�RSWLTXH��JURVVLVVHPHQW�[����͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϳϯ�
)LJXUH������$VSHFW�GX�FROODJqQH�HQ�]RQH�VDLQH�HW�HQ�]RQH�OpVpH���&RORUDWLRQ�DX�URXJH�6LULXV��
PLFURVFRSH�pOHFWURQLTXH��JURVVLVVHPHQW�[����͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϳϰ�
)LJXUH������9DVFXODULVDWLRQ�GHV�OpVLRQV�FHQWUDOHV�DX�QLYHDX�GH�OD�PrPH�]RQH���&E��VXU�OH�PrPH���
FKHYDO��+����/H�WHQGRQ�WUDLWp�DX�ODVHU��%��SUpVHQWH�SOXV�GH�YDLVVHDX[�TXH�OH�WHQGRQ�WpPRLQ���
�&RORUDWLRQ�+	(��PLFURVFRSH�RSWLTXH��[����͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϳϲ�
)LJXUH������$QJOH�G¶RQGXODWLRQ�GX�FROODJqQH�DX�QLYHDX�GH�OD�PrPH�]RQH���&E��FKH]�OH�FKHYDO�+���
/¶DQJOH�GX�FROODJqQH�DSSDUDLW�SOXV�UpJXOLHU�HW�XQLIRUPH�DX�QLYHDX�GX�PHPEUH�WUDLWp�DX�ODVHU��%�����
TX¶DX�QLYHDX�GX�PHPEUH�WpPRLQ��&RORUDWLRQ�URXJH�6LULXV��PLFURVFRSLH�pOHFWURQLTXH��[����͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϳϴ�
)LJXUH�����&RXUEH�GH�VWUHVV�PpFDQLTXH�GX�WHQGRQ�PRQWUDQW�O¶HIIHW�GH�OD�YDULDWLRQ�GH�O¶DQJOH�
G¶RQGXODWLRQ����G¶DSUqV�3DWWHUVRQ�.DQH�HW�DO���������͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ϴϮ�



ϭϱ�

7DEOH�GHV�WDEOHDX[�

7DEOHDX�,���&RPSDUDLVRQ�GHV�FKDUJHV�DSSOLTXpHV�DX�7)6'�HW�j�O¶H[WHQVHXU�FRPPXQ�GHV�GRLJWV��������������
7DEOHDX�,,���3URQRVWLF�VSRUWLI�HQ�IRQFWLRQ�GH�O¶DLUH�WUDQVYHUVDOH�DIIHFWpH�SDU�OD�WHQGLQLWH��������������������������
7DEOHDX�,,,���5HFRPPDQGDWLRQV�SRXU�OD�UpKDELOLWDWLRQ�GHV�FKHYDX[�DWWHLQWV�GH�WHQGLQLWH�GX�7)6'�
�'¶DSUqV�6PLWK�HW�0F,OZUDLWK����������������������������������������������������������������������������������������������������������������
7DEOHDX�,9���&RPPpPRUDWLIV�GHV�FKHYDX[�HQWUpV�GDQV�O¶pWXGH�����������������������������������������������������������������
7DEOHDX�9���3URWRFROHV�DQHVWKpVLTXHV�GHV�FKHYDX[�ORUV�GH�OD�FKLUXUJLH�����������������������������������������������������
7DEOHDX�9,���3URWRFROH�GH�WUDLWHPHQW�DX�ODVHU��������������������������������������������������������������������������������������������
7DEOHDX�9,,���&ULWqUHV�KLVWRORJLTXHV�SULV�HQ�FRPSWH�GDQV�OHV�QRWDWLRQV�GRQW�QRWUH�QRWDWLRQ�HVW�LVVXH�
�G¶DSUqV�/RSSLQL�HW�DO�����������������������������������������������������������������������������������������������������������������������������
7DEOHDX�9,,,���6\VWqPH�GH�QRWDWLRQ������������������������������������������������������������������������������������������������������������
7DEOHDX�,;���1RWDWLRQ�GH�O¶RUJDQLVDWLRQ�GHV�ILEUHV�GH�FROODJqQH���������������������������������������������������������������
7DEOHDX�;���6FRUH�KLVWRORJLTXH�WRWDO�GX�JURXSH�WpPRLQ�����������������������������������������������������������������������������
7DEOHDX�;,���6FRUH�KLVWRORJLTXH�WRWDO�GX�JURXSH�WUDLWp�DX�ODVHU�����������������������������������������������������������������
7DEOHDX�;,,���&RPSDUDLVRQ�GHV�VFRUHV�KLVWRORJLTXHV�WRWDX[�HQWUH�OHV�GHX[�JURXSHV���������������������������������
7DEOHDX�;,,,���1RWDWLRQ�GHV�FHOOXOHV�GDQV�OH�JURXSH�WpPRLQ����������������������������������������������������������������������
7DEOHDX�;,9���1RWDWLRQ�GHV�FHOOXOHV�GDQV�OH�JURXSH�WUDLWp�DX�ODVHU������������������������������������������������������������
7DEOHDX�;9���&RPSDUDLVRQ�GHV�VFRUHV�GH�FHOOXODULWp�HQWUH�OHV�GHX[�JURXSHV��������������������������������������������
7DEOHDX�;9,���1RWDWLRQ�GH�OD�YDVFXODULVDWLRQ�GDQV�OH�JURXSH�WpPRLQ��������������������������������������������������������
7DEOHDX�;9,,���1RWDWLRQ�GH�OD�YDVFXODULVDWLRQ�GDQV�OH�JURXSH�WUDLWp�DX�ODVHU��������������������������������������������
7DEOHDX�;9,,,���&RPSDUDLVRQ�GHV�VFRUHV�GH�YDVFXODULVDWLRQ�HQWUH�OHV�GHX[�JURXSHV��������������������������������
7DEOHDX�;,;���6FRUHV�G¶RUJDQLVDWLRQ�GDQV�OH�JURXSH�WpPRLQ���������������������������������������������������������������������
7DEOHDX�;;���6FRUHV�G¶RUJDQLVDWLRQ�GDQV�OH�JURXSH�WUDLWp�DX�ODVHU������������������������������������������������������������
7DEOHDX�;;,���&RPSDUDLVRQ�GHV�VFRUHV�G¶RUJDQLVDWLRQ�HQWUH�OHV�GHX[�JURXSHV����������������������������������������



ϭϲ�



ϭϳ�

/LVWH�GHV�DEUpYLDWLRQV�

$&3���$FpSURPD]LQH�

$'1��$FLGH�GpVR[\ULERQXFOpLTXH�

$,16���$QWL�LQIODPPDWRLUHV�QRQ�VWpURwGLHQV�

$/;���/LSR[LQH�$��

$51P��$FLGH�5LERQXFOpLTXH�PHVVDJHU�

$73���$GpQRVLQH�WUL�SKRVSKDWH�

%$31�)���ȕ�$PLQRSURSULRQLWULOH�)XPDUDWH��

&203���3URWpLQH�PDWULFLHOOH�ROLJRPpULTXH�GX�FDUWLODJH��

&5,���&RQVWDQW�5DWH�,QIXVLRQ�

'$03���0RWLIV�PROpFXODLUHV�DVVRFLpV�DX[�GpJkWV��'DPDJHG�DVVRFLDWHG�PROHFXODU�SDWWHUQV��

'')7���7HQGRQ�IOpFKLVVHXU�SURIRQG�GX�GRLJW�

'062���'LPpWK\OVXOIR[LGH��

)/$,5���)/XLG�$WWHQXDWHG�,QYHUVLRQ�5HFRYHU\��

)/$6+�)6��)DVW�/RZ�$QJOH�6+RW�)DW�6DWXUDWHG�

)35����5pFHSWHXU���GH�SHSWLGH�IRUP\OH�

)6'���)OpFKLVVHXU�VXSHUILFLHO�GX�GRLJW�

*$*���*O\FRVDPLQRJO\FDQHV��

+	(���+pPDWR[\OLQH�pRVLQH�

+06F���&HOOXOHV�VRXFKHV�PpVHQFK\PDWHXVHV�KXPDLQHV�

+63�����3URWpLQH�GH�FKRF�WKHUPLTXH����

,*)����)DFWHXU�GH�FURLVVDQFH���UHVVHPEODQW�j�O¶LQVXOLQH�

,/�����,QWHUOHXNLQH���

,5$3���3URWpLQH�DQWDJRQLVWH�GX�UpFHSWHXU�j�O¶LQWHUOHXNLQH���

,50���,PDJHULH�j�UpVRQQDQFH�PDJQpWLTXH�

/('���'LRGHV�pPHWWULFHV�GH�OXPLqUH��

0(&���0DWULFH�H[WUD�FHOOXODLUH�

003���0pWDOORSURWpLQDVH�PDWULFLHOOH�

06&V���&HOOXOHV�VRXFKHV�PpVHQFK\PDWHXVHV�



ϭϴ�

1G�<DJ���1HRG\PLXP�GRSHG�\WWULXP�DOXPLQXP�JDUQHW�

3'���3URWRQ�'HQVLW\�

3'*)���)DFWHXU�GH�FURLVVDQFH�GpULYp�GHV�SODTXHWWHV��

353���3ODVPD�ULFKH�HQ�SODTXHWWHV�

67,5���6KRUW�7,�,QYHUVLRQ�5HFRYHU\�

7(16���1HXURVWLPXODWLRQ�pOHFWULTXH�WUDQVFXWDQpH��

7)3'���7HQGRQ�IOpFKLVVHXU�SURIRQG�GX�GRLJW��

7)6'���7HQGRQ�IOpFKLVVHXU�VXSHUILFLHO�GX�GRLJW�

7*)ȕ���)DFWHXU�GH�FURLVVDQFH�WUDQVIRUPDQW�ȕ�

71)�Į���)DFWHXU�GH�QpFURVH�WXPRUDOH�Į�

76(���7XUER�6SLQ�(FKR�

9(*)���)DFWHXU�GH�FURLVVDQFH�GH�O¶HQGRWKpOLXP�YDVFXODLUH�



ϭϵ�

,1752'8&7,21�

'H�QRV�MRXUV��OHV�WHQGLQLWHV�GX�IOpFKLVVHXU�VXSHUILFLHO�GX�GRLJW�UHSUpVHQWHQW�XQH�SDUW�LPSRUWDQWH�
GHV�SDWKRORJLHV�GH� O¶DSSDUHLO�PXVFXOR�VTXHOHWWLTXH�GX�FKHYDO�GH�VSRUW� �7KRUSH�HW�DO����������
&HWWH�DIIHFWLRQ�HVW�XQ�PRWLI�SULQFLSDO�GH�UpIRUPH�FKH]�OHV�FKHYDX[�GH�FRPSpWLWLRQ���HW�PDOJUp�
FHOD��OHV�WUDLWHPHQWV�DFWXHOV�GpPRQWUHQW�XQ�PDQTXH�G¶HIILFDFLWp�FRQVpTXHQW�GDQV�OD�SUpYHQWLRQ�
GHV�UpFLGLYHV��0DUU�HW�DO����������&HV�WHQGLQLWHV�UHSUpVHQWHQW��SDU�DLOOHXUV��XQ�PRGqOH�G¶pWXGH�
SRXU�OHV�DIIHFWLRQV�GHV�WHQGRQV�GH�O¶pSDXOH�HW�G¶$FKLOOH�FKH]�O¶KXPDLQ��6PLWK���������,O�HVW��GH�
FH�IDLW��XWLOH�G¶LQYHVWLJXHU�O¶HPSORL�G¶DXWUHV�PR\HQV�WKpUDSHXWLTXHV���

/D�WKpUDSLH�DX�ODVHU�V¶HVW�GpYHORSSpH�DX�FRXUV�GHV�GHUQLqUHV�GpFHQQLHV��YLD�O¶XWLOLVDWLRQ�GDQV�XQ�
SUHPLHU�WHPSV�GH�ODVHUV�GH�EDVVH�LQWHQVLWp��%DVIRUG���������SXLV��SOXV�UpFHPPHQW��GH�ODVHUV�GH�
KDXWH� LQWHQVLWp�� &HX[�FL� VHPEOHQW� SURPHWWHXUV� GDQV� O¶DPpOLRUDWLRQ� GH� OD� FLFDWULVDWLRQ� GHV�
WHQGRQV�OpVpV��,DFRSHWWL�HW�DO����������OHV�WHVWHU�VXU�GHV�FDV�GH�WHQGLQLWHV�GX�IOpFKLVVHXU�VXSHUILFLHO�
GX�GRLJW�GX�FKHYDO�DSSDUDLVVDLW�GRQF�QpFHVVDLUH���

&H�GRFXPHQW�SUpVHQWH�XQ�SURWRFROH�H[SpULPHQWDO�G¶XWLOLVDWLRQ�G¶XQ�ODVHU�GH�KDXWH�LQWHQVLWp�GDQV�
OH� FDGUH� GH� � WHQGLQRSDWKLHV� LQGXLWHV� FKLUXUJLFDOHPHQW� HW� FRQFHUQDQW� OH� WHQGRQ� IOpFKLVVHXU�
VXSHUILFLHO�GX�GRLJW��/HV�UpVXOWDWV�VRQW�UHSUpVHQWpV�SDU�GHV�DQDO\VHV�KLVWRORJLTXHV�DSSUpFLDQW�OD�
TXDOLWp�GH�OD�FLFDWULVDWLRQ�GHV�WHQGRQV����VHPDLQHV�DSUqV�O¶LQGXFWLRQ�FKLUXUJLFDOH�G¶XQH�OpVLRQ��
DYHF�FRPSDUDLVRQ�HQWUH�GHV�WHQGRQV�QRQ�WUDLWpV�DX�ODVHU�HW�GHV�WHQGRQV�WUDLWpV���



ϮϬ�



Ϯϭ�

3$57,(�,���(78'(�%,%/,2*5$3+,48(���7(1',1,7(6�'8�7(1'21�)/(&+,66(85�
683(5),&,(/�'8�'2,*7��(7�&+2,;�'¶81�/$6(5�$335235,(�$�&(77(�

3$7+2/2*,(�

,� /D�WHQGLQLWH�GX��IOpFKLVVHXU�VXSHUILFLHO�GX�GRLJW���PpFDQLVPH�G¶DSSDULWLRQ�HW�GH�
FLFDWULVDWLRQ��GLDJQRVWLF��SURQRVWLF��SUpGLVSRVLWLRQV�HW�WUDLWHPHQWV�DFWXHOV��

$� /H�WHQGRQ���UDSSRUWV�DQDWRPLTXHV�HW�U{OH�GDQV�OD�ORFRPRWLRQ��

/H� WHQGRQ� IOpFKLVVHXU� VXSHUILFLHO� GX�GRLJW� �7)6'�� UHOLH� OH�PXVFOH� IOpFKLVVHXU� VXSHUILFLHO� GX�
GRLJW�j�OD�IDFH�SDOPDLUH�GH�OD�GHX[LqPH�SKDODQJH��HW�VH�OLH�DXVVL�DX�UDGLXV�DX�GHVVXV�GX�FDUSH�
SDU�OH�ELDLV�GH�OD�EULGH�UDGLDOH��)LJ������

)LJXUH�����/RFDOLVDWLRQ�DQDWRPLTXH�GX�WHQGRQ�IOpFKLVVHXU�VXSHUILFLHO�GX�GRLJW�GX�FKHYDO�
�G¶DSUqV�-�0��'HQRL[��������

,O�D�GRQF�XQ�U{OH�GDQV�OD�IOH[LRQ�GX�PHPEUH�DQWpULHXU��GDQV�VRQ�SRVLWLRQQHPHQW�ORUV�GH�OD�IRXOpH�
HW�GDQV�OD�SURSXOVLRQ�GX�PHPEUH�SXLVTXH�VD�QDWXUH�pODVWLTXH�OXL�SHUPHW�GH�UHVWLWXHU�DX�PRPHQW�
SURSLFH�GH�OD�IRXOpH�XQH�SDUWLH�GH�O¶pQHUJLH�HPPDJDVLQpH�ORUV�GH�O¶DPRUWLVVHPHQW��&H�U{OH�GH�
UHVVRUW�HVW�j�PHWWUH�HQ�UHODWLRQ�DYHF�OD�TXDQWLWp�LPSRUWDQWH�G¶pODVWLQH�GDQV�OHV�ILEUHV�WHQGLQHXVHV�
�7KRUSH�HW�DO����������

���7HQGRQ�IOpFKLVVHXU�VXSHUILFLHO�GX�
GRLJW��
���/LJDPHQW�DFFHVVRLUH�GX�7)6'��
���0DQLFD�IOH[RULD���
���7HQGRQ�IOpFKLVVHXU�SURIRQG�GX�
GRLJW��
���/LJDPHQW�DFFHVVRLUH�GX�7)3'��
���0XVFOH�LQWHURVVHX[�,,,���
���/LJDPHQW�VpVDPRwGLHQ�GURLW��SODQ�
VXSHUILFLHO����
���/LJDPHQWV�VpVDPRwGLHQV�REOLTXHV�
�SODQ�PR\HQ����
���/LJDPHQWV�SDOPDLUHV�GH�
O
DUWLFXODWLRQ�LQWHUSKDODQJLHQQH�
SUR[LPDOH��



ϮϮ�

/D�MRQFWLRQ�DYHF�OD�EULGH�UDGLDOH�SHUPHW�DX�7)6'�GH�UHVWHU�WHQGX�HW�G¶rWUH�XQ�DJHQW�GH�VRXWLHQ�
GX� PHPEUH�� PrPH� HQ� O¶DEVHQFH� GH� FRQWUDFWLRQ� PXVFXODLUH��� FHWWH� SDUWLFXODULWp� SHUPHW� OH�
PDLQWLHQ�G¶XQH�SRVLWLRQ�GH�O¶DQWpULHXU�j�PRLQGUH�FR�W�pQHUJpWLTXH��7KRUSH�HW�DO����������

%� 1DWXUH�KLVWRORJLTXH�HW�RUJDQLVDWLRQ�IRQFWLRQQHOOH�

/H�7)6'�HVW�GRWp�G¶XQH�PDWULFH�ILEUHXVH�GHQVH��G¶XQH�JUDQGH�TXDQWLWp�G¶HDX�HW�G¶XQH�SRSXODWLRQ�
FHOOXODLUH��HQ�FKDUJH�GX�UHQRXYHOOHPHQW�GH�OD�PDWULFH��$YHOOD�HW�6PLWK���������

/H� FROODJqQH�� HVVHQWLHOOHPHQW� GH� W\SH� ,�� HVW� RUJDQLVp� GH� PDQLqUH� XQLGLUHFWLRQQHOOH�� GDQV� OD�
GLUHFWLRQ� GHV� SOXV� JUDQGHV� IRUFHV� DSSOLTXpHV�� ,O� FRQVWLWXH�GHV� ILEULOOHV� LPEULTXpHV� HQ� ILEUHV��
HOOHV�PrPHV�LPEULTXpHV�HQ�IDLVFHDX[��)LJ������$YHOOD�HW�6PLWK���������

/D�PDWULFH�H[WUDFHOOXODLUH�FRQWLHQW�pJDOHPHQW�GHV�JO\FRVDPLQRJO\FDQHV�HW�GHV�SURWpRJO\FDQHV�
GRQW� OD�FDUWLODJH�ROLJRPHULF�PDWUL[�SURWHLQ��&203���*UkFH�DX[�OLDLVRQV�FRYDOHQWHV�HQWUH�OHV�
ILEULOOHV�GH�FROODJqQH��OD�FKDUJH�HVW�UpSDUWLH�VXU�XQ�QRPEUH�SOXV�LPSRUWDQW�GH�ILEULOOHV��$YHOOD�HW�
6PLWK���������/D�PDWULFH�H[WUD�FHOOXODLUH�MRXH�GRQF�XQ�U{OH�QRQ�QpJOLJHDEOH�GDQV�OD�VROLGLWp�GH�
FHWWH�VWUXFWXUH��

)LJXUH�����$UFKLWHFWXUH�GX�WHQGRQ��'¶DSUqV�7KRUSH�HW�DO���������

/RUVTXH�OH� WHQGRQ�VXELW�XQH�FKDUJH�LPSRUWDQWH�� LO� V¶pWLUH�DX�GpSDUW�JUkFH�j� OD�GLPLQXWLRQ�GH�
O¶DQJOH� G¶RQGXODWLRQ� GHV� ILEUHV� GH� FROODJqQH�� IRQFWLRQQDQW� DLQVL� GH�PDQLqUH� VHPEODEOH� j� XQ�
UHVVRUW��'RZOLQJ�HW�DO����������'H�SOXV��OHV�ILEULOOHV��OHV�ILEUHV�HW�OHV�IDLVFHDX[�VRQW�FDSDEOHV�GH�
V¶pWLUHU� OpJqUHPHQW� HW� GH�JOLVVHU�HQWUH� HX[�� HW�� HQ� FDV�GH� FKDUJH� LPSRUWDQWH�� GHV� UXSWXUHV� GH�
ILEULOOHV�HW�GH�ILEUHV�VRQW�REVHUYpV��'RZOLQJ�HW�DO�����������



Ϯϯ�

/HV�SKpQRPqQHV�G¶pWLUHPHQW�HW�GH�JOLVVHPHQW�VRQW�GpSHQGDQWV�GHV� UHODWLRQV�HQWUH�FHOOXOHV�HW�
PDWULFH�H[WUDFHOOXODLUH��7KRUSH�HW�DO����������

&� 8QH�VWUXFWXUH�SUpGLVSRVpH�DX[�OpVLRQV��

'HV�H[SpULHQFHV�LQ�YLWUR�HW�LQ YLYR�RQW�GpPRQWUp�TXH�OH�7)6'�IRQFWLRQQDLW��ORUV�G¶XQ�H[HUFLFH��
DYHF�XQH�WHQVLRQ�SURFKH�GH�OD�WHQVLRQ�QpFHVVDLUH�j�OD�UXSWXUH��7DE��,���7KRUSH�HW�DO����������,O�
V¶DJLW�GRQF�G¶XQH�VWUXFWXUH�IRUWHPHQW�VROOLFLWpH��7DE�,��HW�XQ�VLWH�SULYLOpJLp�GH�WHQGLQRSDWKLHV��
/H�WHQGRQ�H[WHQVHXU�FRPPXQ�GHV�GRLJWV�DSSDUDLW�GDQV�OH�WDEOHDX�VXLYDQW�j�WLWUH�FRPSDUDWLI��

7DEOHDX�,���&RPSDUDLVRQ�GHV�FKDUJHV�DSSOLTXpHV�DX�7)6'�HW�j�O¶H[WHQVHXU�FRPPXQ�GHV�
GRLJWV�

� 7)6'� 7HQGRQ�H[WHQVHXU�
FRPPXQ�GHV�GRLJWV�

&KDUJH�PD[LPDOH�LQ�
YLYR�SHQGDQW�XQ�
H[HUFLFH�DX�JDORS�

���� �����

&KDUJH�GH�UXSWXUH�LQ�
YLWUR�

������� �����

'� /HV�PpFDQLVPHV�GH�GpJpQpUHVFHQFH�

/D� SOXSDUW� GHV� WHQGLQLWHV� DSSDUDLVVHQW� QRQ� SDV� DSUqV� XQ� WUDXPDWLVPH� RX� XQ� H[HUFLFH�
H[FHSWLRQQHO��PDLV�j�OD�VXLWH�G¶XQ�WUDYDLO�UpJXOLHU�GX�FKHYDO��(Q�HIIHW��XQH�GpJpQpUHVFHQFH�OHQWH�
GX� WHQGRQ� OH� IUDJLOLVH� MXVTX¶j� FH� TX¶LO� SHUGH� VXIILVDPPHQW� GH� VROLGLWp� SRXU� TX¶XQH� OpVLRQ�
VLJQLILFDWLYH�VXU�OH�SODQ�FOLQLTXH�VH�IRUPH��$YHOOD�HW�6PLWK���������

&HWWH�GpJpQpUHVFHQFH�HVW�OH�IUXLW�GH�SOXVLHXUV�SKpQRPqQHV��

�� /¶K\VWpUpVLV�

$�FKDTXH�IRXOpH��OH�WHQGRQ�UHVWLWXH�PRLQV�G¶pQHUJLH�TX¶LO�HQ�D�UHoX�ORUV�GH�VD�PLVH�VRXV�WHQVLRQ���
F¶HVW�O¶K\VWpUpVLV��)LJ������/¶pQHUJLH�YLVFRpODVWLTXH�UpVLGXHOOH�HVW�DORUV�pYDFXpH�VRXV�OD�IRUPH�
G¶XQH�FKDOHXU�TXL��GX�IDLW�G¶XQ�PDQTXH�GH�YDVFXODULVDWLRQ�GDQV�OD�SDUWLH�GLVWDOH�GX�PHPEUH�GX�
FKHYDO�� V¶pYDFXH�PDO�DX�FHQWUH�GX� WHQGRQ�� ,O�SHXW�DLQVL�DWWHLQGUH�XQH� WHPSpUDWXUH�SURFKH�GH�
���&�FKH]�XQ�FKHYDO�DX�JDORS��:LOVRQ��*RRGVKLS���������



Ϯϰ�

)LJXUH�����,OOXVWUDWLRQ�GH�O¶K\VWpUpVLV��'¶DSUqV�7KRUSH�HW�DO���������

&HWWH�WHPSpUDWXUH�SURGXLW�GHV�OpVLRQV�PROpFXODLUHV�HW�FHOOXODLUHV��QRWDPPHQW�GHV�WpQRF\WHV��,O�
V¶HQ� VXLW� XQH� SURGXFWLRQ� GH� F\WRNLQHV� LQIODPPDWRLUHV� HW� XQH� DXJPHQWDWLRQ� GH� OD� TXDQWLWp�
G¶HQ]\PHV�GH�GpJUDGDWLRQ�TXL� IUDJLOLVHQW� j� OHXU� WRXU� OD�PDWULFH�H[WUDFHOOXODLUH�HW� OHV�FHOOXOHV�
LQWDFWHV�GX�WHQGRQ��$YHOOD�HW�6PLWK���������

/¶K\SR[LH�DX�FHQWUH�GX�WHQGRQ��j�PHWWUH�HQ�UHODWLRQ�DYHF�OD�IDLEOH�YDVFXODULVDWLRQ��VHUDLW�DXVVL�
XQ�IDFWHXU�GH�GpJpQpUHVFHQFH��$YHOOD�HW�6PLWK���������

/H�FHQWUH�GX� WHQGRQ�HVW� GRQF�OD�SDUWLH� OD�SOXV� IUDJLOH��HW�VHV� OpVLRQV�VRQW�YLVLEOHV�j� O¶pFKHOOH�
PDFURVFRSLTXH��)LJ������

)LJXUH�����/pVLRQ�FHQWUDOH�PDFURVFRSLTXH�G¶XQ�7)6'��'¶DSUqV�7KRUSH�HW�DO���������

�� /D�UpSDUWLWLRQ�QRQ�XQLIRUPH�GHV�WHQVLRQV��

/D�IRUFH�DSSOLTXpH�DX�WHQGRQ�Q¶pWDQW�SDV�pJDOHPHQW�UpSDUWLH�VXU�WRXWHV�OHV�ILEULOOHV�HW�WRXWH�OD�
PDWULFH� H[WUDFHOOXODLUH�� GHV� UXSWXUHV� GH� ILEULOOHV� HW� GH� OLDLVRQV� HQWUH� pOpPHQWV� GH� OD�PDWULFH�
H[WUDFHOOXODLUH�VXUYLHQQHQW��7KRUSH�HW�DO����������/H�PDQTXH�GH�VROOLFLWDWLRQ�GHV�pOpPHQWV�DLQVL�
LVROpV� LQGXLUDLW� DORUV� XQ� VLJQDO� GH� SURGXFWLRQ� G¶HQ]\PH� GH� GpJUDGDWLRQV� WHOOHV� TXH� OHV�
FROODJpQDVHV��/DYDJQLQR�HW�DO����������IUDJLOLVDQW�HQFRUH�OD�VWUXFWXUH��

$�OD�VXLWH�GH�O¶DSSDULWLRQ�GH�OpVLRQV�WHQGLQHXVHV��XQ�SKpQRPqQH�GH�FLFDWULVDWLRQ�VH�PHW�HQ�
SODFH�

dƌĂĐƚŝŽŶ�;йͿ�

&ŽƌĐĞ�;ŬEͿ



Ϯϱ�

(� /D�FLFDWULVDWLRQ�

$�OD�VXLWH�G¶XQH�UXSWXUH�WHQGLQHXVH��WURLV�SKDVHV�VH�VXFFqGHQW���XQH�SKDVH�LQIODPPDWRLUH��XQH�
SKDVH� GH� SUROLIpUDWLRQ� HW� XQH� SKDVH� GH� UHPRGHODJH� HW� GH�PDWXUDWLRQ� �3DWWHUVRQ�.DQH� HW� DO���
�������

�� 3KDVH�LQIODPPDWRLUH��

$X�GpSDUW��OD�WDLOOH�GH�OD�OpVLRQ�D�WHQGDQFH�j�DXJPHQWHU�HQ�GLDPqWUH�HW�j�V¶pWHQGUH�SUR[LPDOHPHQW�
HW� GLVWDOHPHQW� �3DWWHUVRQ�.DQH� HW� DO��� ������� /D� OLEpUDWLRQ� G¶HQ]\PHV� GH� GpJUDGDWLRQ� HW� GH�
SURWpDVHV�FRQWULEXHUDLW�j�FH�SKpQRPqQH�HW�IDYRULVHUDLW�OH�SKpQRPqQH�GH�GpWHUVLRQ��/DYDJQLQR�
HW�DO������������

$X�QLYHDX�GH�OD�OpVLRQ��GHV�KpPRUUDJLHV��GHV�FDLOORWV�GH�ILEULQH��GH�O¶°GqPH�HW�XQ�LQILOWUDW�GH�
FHOOXOHV� LQIODPPDWRLUHV� VRQW� REVHUYpV� �:DWNLQV� HW� DO��� ������� /¶LQILOWUDWLRQ� FHOOXODLUH� VHUDLW�
IDFLOLWpH�SDU�O¶DXJPHQWDWLRQ�GH�OD�YDVFXODULVDWLRQ�HW�OD�SUpVHQFH�GH�VLJQDX[�GH�VWUHVV�WHOV�TXH�OHV�
VLJQDX[�'$03��'DNLQ���������

/D�SKDVH�GH�GpWHUVLRQ�TXL�VH�PHW�HQ�SODFH�SHUPHW�O¶pOLPLQDWLRQ�GHV�FRPSRVDQWV�HQGRPPDJpV�HW�
UpGXFWLRQ�GH�O¶KpPDWRPH�HW�GH�O¶°GqPH�SUpVHQW��:DWNLQV�HW�DO����������

/HV� SUHPLqUHV� FHOOXOHV� j� LQILOWUHU� OD� OpVLRQ� VRQW� GHV� QHXWURSKLOHV�� PDLV� DX� ERXW� GH� ��K�� OHV�
PDFURSKDJHV� GHYLHQQHQW�PDMRULWDLUHV� �:DWNLQV� HW� DO��� ������� � &HV� FHOOXOHV� SKDJRF\WHQW� OHV�
GpEULV� HW� OHV� FHOOXOHV� QpFURWLTXHV� �:DWNLQV� HW� DO��� ������� � (OOHV� FRQWULEXHQW� pJDOHPHQW� j�
O¶pWDEOLVVHPHQW�G¶XQ�PLOLHX�SUR�LQIODPPDWRLUH��/DYDJQLQR�HW�DO�����������

�� 3KDVH�SUROLIpUDWLYH��

/HV�ILEUREODVWHV�HW�OHV�WpQRF\WHV�VRQW�OHV�FHOOXOHV�UHVSRQVDEOHV�GX�UHQRXYHOOHPHQW�GH�OD�PDWULFH�
H[WUD�FHOOXODLUH��:DWNLQV�HW�DO�����������

'HV�ILEUREODVWHV�PLJUHQW�DX�QLYHDX�GH�OD�OpVLRQ�HW�V¶\�PXOWLSOLHQW��,OV�SURYLHQQHQW�GH�OD�JDLQH�
WHQGLQHXVH��UpSDUDWLRQ�H[WULQVqTXH��RX�GH�O¶pSLWpQRQ�HW�GH�O¶HQGRWpQRQ��UpSDUDWLRQ�LQWULQVqTXH��
�:DWNLQV�HW�DO�����������

'H�SOXV��O¶DFWLYLWp�HW�OH�QRPEUH�GHV�WpQRF\WHV�DXJPHQWHQW��/HV�WpQRF\WHV�SUpVHQWV�DX�VHLQ�GX�
WHQGRQ� VRQW� UHODWLYHPHQW� TXLHVFHQWV� GDQV� OHV� WHQGRQV� VDLQV� G¶DGXOWHV�� PDLV� LOV� SHXYHQW� VH�
PXOWLSOLHU� HQ� UpJLRQ� SpUL�OpVLRQQHOOH� HW� DXJPHQWHU� OHXU� DFWLYLWp�GH� V\QWKqVH� j� OD� VXLWH� G¶XQH�
OpVLRQ��:DWNLQV�HW�DO������������

&HV�SKpQRPqQHV�H[SOLTXHQW�TX¶j�O¶KLVWRORJLH�GHV�OpVLRQV��XQH�DXJPHQWDWLRQ�GH�OD�FHOOXODULWp�HVW�
REVHUYDEOH���



Ϯϲ�

$X�QLYHDX�GX�WLVVX�FLFDWULFLHO��OHV�FROODJqQHV�,�HW�,,,�VRQW�SUpGRPLQDQWV��:DWNLQV�HW�DO�����������
$X�GpEXW�GH�OD�FLFDWULVDWLRQ��OH�WLVVX�D�XQH�FRQVLVWDQFH�JpODWLQHXVH�DYHF�GHV�ILEUHV�GH�FROODJqQH�
GH� IDLEOH� GLDPqWUH� HW� GRQW� O¶RULHQWDWLRQ� HVW� DOpDWRLUH�� HW� GHV� WHQHXUV� HQ� HDX�� HQ� *$*� HW� HQ�
ILEURQHFWLQH�DXJPHQWpHV��/H�GpS{W�H[FHVVLI�GH�PDWULFH��*$*��SURWpRJO\FDQHV��FROODJqQH�,,,��
GpVRUJDQLVpH� UpVXOWHUDLW� HQ� XQH� ULJLGLWp� DQRUPDOH� HW� SHUVLVWDQWH� GX� WHQGRQ� �-DFREVHQ� HW� DO���
��������

/D� PRUSKRORJLH� GHV� QR\DX[� ILEUREODVWLTXHV�� SOXW{W� URQGH� OHV� GHX[� SUHPLqUHV� VHPDLQHV�
�FHOOXOHV�©�WpQREODVWLTXHV�ª���DGRSWHQW�HQVXLWH�XQH�IRUPH�SOXV�FDUDFWpULVWLTXH�OHV�PRLV�VXLYDQWV�
DYHF� XQ� DVSHFW� TXL� GHYLHQW� SOXV� IXVLIRUPH�� �'DKOJUHQ� HW� DO��� ������� &KH]� O¶KXPDLQ�� FHV�
ILEUREODVWHV�DX[�QR\DX[�DUURQGLV�VRQW�UHWURXYpV�GDQV�GHV�WHQGRQV�SDWHOODLUHV��HW�FHX[�FL�DXUDLHQW�
XQ�WDX[�SOXV�pOHYp�GH�SUROLIpUDWLRQ�PDLV�DXVVL�G¶DSRSWRVH�TXH�OHXUV�KRPRORJXHV�IXVLIRUPHV��/H�
WDX[�G¶DSRSWRVH�D�pWp�pYDOXp�HQ�TXDQWLILDQW�OD�SUpVHQFH�GH�IUDJPHQWV�G¶$'1�j�O¶DLGH�G¶XQ�NLW�
FRPPHUFLDO��)X�HW�DO����������,O�HVW�SRVVLEOH�TXH�FKH]�OH�FKHYDO��FHV�FHOOXOHV�DX[�QR\DX[�DUURQGLV�
DLHQW�OHV�PrPHV�SURSULpWpV�HW�GLVSDUDLVVHQW�DX�IXU�HW�j�PHVXUH�SDU�DSRSWRVH��

3DU� DLOOHXUV�� GqV� OD� SUHPLqUH� VHPDLQH�� XQ� SKpQRPqQH� GH� QpRYDVFXODULVDWLRQ� GpEXWH� HW� GH�
QRXYHDX[� YDLVVHDX[� VRQW� IRUPpV� j� SDUWLU� GH� YDLVVHDX[� ORQJLWXGLQDX[� SUpH[LVWDQWV� VRXV�
O¶LQIOXHQFH�GH�IDFWHXUV�WHOV�TXH�OH�9(*)��:DWNLQV�HW�DO������������

2Q�QRWH�GRQF�pJDOHPHQW�XQH�DXJPHQWDWLRQ�GH�OD�YDVFXODULVDWLRQ�j�O¶KLVWRORJLH�GHV�OpVLRQV�GH�
WHQGLQLWHV�GX�7)6'��3DWWHUVRQ�.DQH�HW�DO����������

�� 5HPRGHODJH�HW�PDWXUDWLRQ��

'XUDQW�FHWWH�SKDVH��GX�WLVVX�ILEURWLTXH�RFFXSH�O¶HPSODFHPHQW�GH�OD�OpVLRQ�HW�FRQWLHQW�XQ�QRPEUH�
LPSRUWDQW�GH�YDLVVHDX[�VDQJXLQV��HW�SDUIRLV�GHV�ORJHWWHV�GH�ILEULQHV�MXVTX¶j���PRLV�DSUqV�OH�GpEXW�
GH�OD�WHQGLQLWH��:LOOLDPV�HW�DO�����������

/D�FHOOXODULWp��OD�SURGXFWLRQ�GH�FROODJqQH��GH�*$*�HW�OD�YDVFXODULVDWLRQ�GLPLQXHQW��$X�IXU�HW�j�
PHVXUH�TXH�OD�SURGXFWLRQ�GH�WLVVX�FLFDWULFLHO�GLPLQXH��FHOXL�FL�VXLW�XQH�SKDVH�GH�UHPRGHODJH�R��
GHV�FRPSRVDQWV�SOXV�DGDSWpV�HW�PLHX[�RUJDQLVpV�UHPSODFHQW�OH�SUHPLHU�WLVVX�PLV�HQ�SODFH��(Q�
SDUWLFXOLHU��OHV�WpQRF\WHV�UHGHYLHQQHQW�FDSDEOHV�GH�SURGXLUH�GX�FROODJqQH�GH�W\SH�,��RULHQWp�VHORQ�
OHV�IRUFHV�GH�WHQVLRQ�GX�7)6'��6D�SURSRUWLRQ�DXJPHQWH�SURJUHVVLYHPHQW��HW�LO�UHSUHQG�XQ�PRWLI�
DYHF�GHV�DQJOHV�G¶RQGXODWLRQ��:DWNLQV�HW�DO����������

/HV�WpQRF\WHV�GHYLHQQHQW�SURJUHVVLYHPHQW�SOXV�IXVLIRUPHV�DYHF�OD�GLPLQXWLRQ�GH�O¶DFWLYLWp�GH�
FHX[�FL��'DKOJUHQ�HW�DO����������

$X�FRXUV�GHV�PRLV�HW�GHV�DQQpHV�VXLYDQWHV��OH�WLVVX�FLFDWULFLHO�UHVWH�TXDQG�PrPH�SOXV�YDVFXODULVp�
HW�FRQWLHQW�SOXV�GH�FHOOXOHV�TX¶XQ�WHQGRQ�VDLQ��DYHF�OD�SHUVLVWDQFH�GH�ILEUHV�GH�FROODJqQHV�PDO�
RUJDQLVpHV�� /¶HQGRWpQRQ� SHXW� DXVVL� UHVWHU� GH� WDLOOH� DXJPHQWpH� DYHF� GHV� YDLVVHDX[� HW� GHV�
ILEUREODVWHV� HQ� QRPEUH� SOXV� LPSRUWDQW� TXH� GDQV� XQ� HQGRWpQRQ� VDLQ�� FRPPH� FKH]� O¶KXPDLQ�
�$VWU|P�HW�5DXVLQJ���������



Ϯϳ�

/H� WHQGRQ� HQ� OXL�PrPH� UHVWH� pSDLVVL�� HW� QH� UHWURXYH� SDV� VHV� FDSDFLWpV� ELRPpFDQLTXHV� SUp�
OpVLRQQHOOHV��&UHYLHU�'HQRL[�HW�DO�����������'H�OD�ILEURVH�SpUL�WHQGLQHXVH�HVW�SUpVHQWH�HW�GX�WLVVX�
FLFDWULFLHO�HVW�UHWURXYp�HQWUH�OHV�IDLVFHDX[�HW�GDQV�OHV�IDLVFHDX[��FH�TXL�HPSrFKH�XQ�JOLVVHPHQW�
FRUUHFW�GHV�IDLVFHDX[�HQWUH�HX[��$YHOOD�HW�6PLWK���������/H�WLVVX�FLFDWULFLHO�UHVWH�GRQF�SOXV�ULJLGH�
HW�PRLQV�IRQFWLRQQHO�TXH�OH�WHQGRQ�G¶RULJLQH��HW� OH�ULVTXH�GH�UpFLGLYH�HVW�SOXV�LPSRUWDQW�j� OD�
MRQFWLRQ� HQWUH� OH� WHQGRQ�VDLQ� HW� OH� WHQGRQ�FLFDWULFLHO� �$YHOOD� HW�6PLWK�� �������/D� ULJLGLWp�GX�
WHQGRQ� OpVp� GHYLHQW� j� SHX� SUqV� pTXLYDOHQWH� j� FHOOH� GX� WHQGRQ� FRQWURODWpUDO� DSUqV� ��PRLV� GH�
FRQYDOHVFHQFH��'DNLQ���������

/HV�PDFURSKDJHV�DXUDLHQW�XQH�LQFLGHQFH�VXU�OD�OLPLWDWLRQ�GH�O¶LQIODPPDWLRQ��2UWHJD�*yPH]�HW�
DO��� �������&HSHQGDQW�� GHV� FHOOXOHV� LQIODPPDWRLUHV�pWDQW�SHUVLVWDQWHV�PrPH�GDQV� GHV� OpVLRQV�
DQFLHQQHV��LO�DSSDUDvW�TXH�OD�UpVROXWLRQ�GH�O¶LQIODPPDWLRQ�VRLW�OD�SOXSDUW�GX�WHPSV�LQFRPSOqWH�
GDQV� OHV� FDV� GH� WHQGLQLWHV� GX� 7)6'�� DYHF� O¶LQVWDOODWLRQ� G¶XQH� LQIODPPDWLRQ� FKURQLTXH�
UHVSRQVDEOH� G¶XQH� ILEURVH� FRQVLGpUDEOH� �/DYDJQLQR� HW� DO��� ������� &HUWDLQV� FKHUFKHXUV�
V¶HPSORLHQW�GRQF�j�FRPSUHQGUH�OHV�PpFDQLVPHV�SUR�UpVROXWLIV�HQ�YXH�GH�GpYHORSSHU�GHV�PR\HQV�
WKpUDSHXWLTXHV�SRXU� OHV� IDYRULVHU��/D�TXDQWLWp�GH�SURWpLQHV� LQWHUYHQDQW�GDQV� OD� UpVROXWLRQ�GH�
O¶LQIODPPDWLRQ�WHOOHV�TXH�OD�)35��$/;�pWDQW�SOXV�IDLEOH�FKH]�OHV�LQGLYLGXV�SOXV�kJpV��FHX[�FL�
VHUDLHQW�PRLQV�DSWHV�j�UpGXLUH�O¶LQIODPPDWLRQ�VXU�GHV�OpVLRQV�FKURQLTXHV��'DNLQ���������

)LJXUH�����$SSDUHQFH�PLFURVFRSLTXH�GH�7)6'�VDLQ��DYHF�XQH�OpVLRQ�VXEDLJXs�HW�DYHF�XQH�
OpVLRQ�FKURQLTXH��&UHYLHU�'HQRL[�HW�DO����������2Q�GLVWLQJXH�O¶RUJDQLVDWLRQ�OLQpDLUH�GHV�
ILEUHV��HW�OH�IDLEOH�QRPEUH�GH�FHOOXOHV�DX�QLYHDX�GX�WHQGRQ�VDLQ��LPDJH�GH�JDXFKH���TXL�

FRQWUDVWH�DYHF�OH�WHQGRQ�HQ�OpVLRQ�VXEDLJXs��LPDJH�GX�PLOLHX���(Q�WHQGLQLWH�FKURQLTXH��LPDJH�
GH�GURLWH���OH�QRPEUH�GH�FHOOXOHV�D�UHGLPLQXp�HW�O¶RUJDQLVDWLRQ�GHV�ILEUHV�HVW�DPpOLRUpH�PDLV�

UHVWH�GH�PRLQV�ERQQH�TXDOLWp�TXH�O¶RUJDQLVDWLRQ�LQLWLDOH��



Ϯϴ�

)� 'LDJQRVWLF�GH�OD�WHQGLQLWH�GX�7)6'�

�� ([DPHQ�FOLQLTXH�

/HV� FKHYDX[� DWWHLQWV� GH� WHQGLQLWHV� GX� 7)6'� SUpVHQWHQW� JpQpUDOHPHQW� XQH� ERLWHULH� HW�RX� XQ�
JRQIOHPHQW�GX�WHQGRQ�DYHF�XQ�°GqPH�SHULWHQGLQHX[��YRLU�)LJ�����HW�pYHQWXHOOHPHQW�G¶DXWUHV�
VLJQHV�G¶LQIODPPDWLRQ���FKDOHXU��GRXOHXU�DX�QLYHDX�GH�OD�UpJLRQ�PpWDFDUSLHQQH�RX�PpWDWDUVLHQQH�
�$YHOOD�HW�6PLWK����������

)LJXUH�����¯GqPH�HQ�IDFH�SDOPDLUH�GH�OD�UpJLRQ�PpWDFDUSLHQQH�GDQV�XQ�FDV�GH�WHQGLQLWH�GX�
7)6'��G¶DSUqV�6PLWK��������

6RXYHQW��OHV�SUHPLHUV�VLJQHV�FOLQLTXHV�RQW�IDLW�VXLWH�j�XQ�H[HUFLFH�HW�LO�HVW�SDUIRLV�GLIILFLOH�GH�
YLVXDOLVHU�OD�ERLWHULH�XQH�IRLV�SDVVpH�OD�SKDVH�DLJXs�GH�O¶LQIODPPDWLRQ��$YHOOD�HW�6PLWK����������

,O� HVW�SDUIRLV�SRVVLEOH�GH�YLVXDOLVHU�XQH�K\SHUH[WHQVLRQ�PpWDFDUSR�SKDODQJLHQQH�GX�PHPEUH�
DIIHFWp�ORUVTXH�OH�SRLGV�GX�FKHYDO�HVW�UHSRUWp�VXU�FHOXL�FL��FRPPH�F¶HVW�OH�FDV�ORUVTXH�OH�PHPEUH�
FRQWURODWpUDO� VH� VRXOqYH� �$YHOOD� HW�6PLWK�� �������&HWWH�K\SHUH[WHQVLRQ� HVW� FHSHQGDQW�PRLQV�
PDUTXpH� TXH� ORUVTX¶LO� \� D� XQH� OpVLRQ� GX� OLJDPHQW� VXVSHQVHXU� �$YHOOD� HW� 6PLWK�� ������� /H�
PHPEUH�GRLW�rWUH�SDOSp�VRXOHYp�HW�DX�VRO��DYHF�OH�SRLGV�GX�FKHYDO�GHVVXV��/D�SDOSDWLRQ�G¶XQ�
WHQGRQ�DQRUPDOHPHQW�PRX�SHXW�pYRTXHU�XQH�WHQGLQLWH�DLJXH��WDQGLV�TX¶XQ�WHQGRQ�DQRUPDOHPHQW�
GXU�SHXW�pYRTXHU�XQ�WHQGRQ�DSUqV�FLFDWULVDWLRQ��$YHOOD�HW�6PLWK����������

/¶H[DPHQ�FOLQLTXH�HVW�SHX�SUpFLV�TXDQW�j�OD�VpYpULWp�GH�OD�OpVLRQ��$YHOOD�HW�6PLWK���������

/H�GLDJQRVWLF�GLIIpUHQWLHO�G¶XQ�°GqPH�GH�OD�SDUWLH�SDOPDLUH�GH�OD�UpJLRQ�PpWDFDUSLHQQH�LQFOXW�
XQH�DWWHLQWH�GX�WHQGRQ�IOpFKLVVHXU�SURIRQG�GX�GRLJW��GHV�JDLQHV�WHQGLQHXVHV�GHV�IOpFKLVVHXUV��GX�
OLJDPHQW�DFFHVVRLUH�GX�IOpFKLVVHXU�SURIRQG��GX�OLJDPHQW�VXVSHQVHXU��PXVFOH�LQWHURVVHX[���GX�
OLJDPHQW�DQQXODLUH�SDOPDLUH��XQH�FHOOXOLWH�RX�XQH�KpPRUUDJLH��0DUU����������

'HV�H[DPHQV�G¶LPDJHULH�SHXYHQW�VXLYUH�O¶H[DPHQ�FOLQLTXH�SRXU�FRQILUPHU�OH�GLDJQRVWLF��



Ϯϵ�

�� /¶pFKRJUDSKLH��

/¶H[DPHQ�pFKRJUDSKLTXH�FRQVWLWXH�XQ�RXWLO�UDSLGH�HW�DFFHVVLEOH�SRXU�FRQILUPHU�XQH�WHQGLQLWH�
GX� 7)6'�� pYDOXHU� VD� VpYpULWp� HW� VXLYUH� VRQ� pYROXWLRQ�� 'HV� VRQGHV� GH� ���� j� ��� 0K]� VRQW�
DSSURSULpHV�HW�IRXUQLVVHQW�GH�PHLOOHXUHV�LPDJHV�DSUqV�WRQWH�HW�QHWWR\DJH�GH�OD�]RQH��$YHOOD�HW�
6PLWK���������/H�FKHYDO�GRLW�rWUH�DUUrWp�DX�FDUUp�HW�GHV�LPDJHV�WUDQVYHUVDOHV�HW�ORQJLWXGLQDOHV�
GRLYHQW�rWUH� UpDOLVpHV� �YRLU�)LJ����� �$YHOOD�HW�6PLWK���������/HV�GHX[�PHPEUHV�GRLYHQW� rWUH�
pYDOXpV� SDUFH� TXH� OHV� OpVLRQV� OLpHV� j� GHV� FKDUJHV� LPSRUWDQWHV� VXU� GHV� WHQGRQV� VRQW� VRXYHQW�
ELODWpUDOHV��$YHOOD�HW�6PLWK���������8QH�OpVLRQ�HVW�ORFDOLVpH�VRLW�HQ�IRQFWLRQ�GHV�DXWUHV�VWUXFWXUHV�
�OLJDPHQW� VXVSHQVHXU� GX� ERXOHW�� GLVWDQFH�YLV�j�YLV� GH� O¶RV� DFFHVVRLUH�GX� FDUSH�� HWF�� VRLW� SDU�
UDSSRUW�j�OD�GLVWDQFH�SDU�UDSSRUW�j�XQ�UHSqUH�DQDWRPLTXH��YRLU�$QQH[H�����

)LJXUH�����,PDJHV�pFKRJUDSKLTXHV�GX�7)6'�HQ�FRXSH�WUDQVYHUVDOH��j�JDXFKH��HW�
ORQJLWXGLQDOH��j�GURLWH���,&/���/LJDPHQW�DFFHVVRLUH�GX�7)3'��6/���/LJDPHQW�VXVSHQVHXU�

�G¶DSUqV�3DGDOL\D�HW�DO���������

(Q� FDV� GH� WHQGLQLWH� DLJXs�� OD� WDLOOH� GX� WHQGRQ� DXJPHQWH� HW� XQH� ]RQH� GH� UXSWXUH� GH� ILEUH�
K\SRpFKRJqQH�SHXW�rWUH�YLVXDOLVpH��YRLU�)LJ������3DUIRLV��HQ�FRXSH�WUDQVYHUVDOH��HOOH�HVW�GLIILFLOH�
j�GLIIpUHQFLHU�GH�WHQGRQ�VDLQ�HQ�UDLVRQ�GH�O¶DFFXPXODWLRQ�GH�GpEULV�HW�GH�VDQJ�TXL�UHQGHQW�OD�
]RQH�SDUIRLV�K\SHUpFKRJqQH�RX�DYHF�XQH�pFKRJpQpLFLWp�KpWpURJqQH��%HUQHU����������

)LJXUH�����$SSDUHQFH�pFKRJUDSKLTXH�G¶XQH�OpVLRQ�DLJXs�GX�7)6'��IOqFKH�EODQFKH��G¶DSUqV�
QRWUH�pWXGH��



ϯϬ�

'DQV�FHV�FDV��OD�UXSWXUH�GHV�ILEUHV�SHXW�rWUH�DSSUpFLpH�HQ�YXH�ORQJLWXGLQDOH���
/¶DXJPHQWDWLRQ�GH�WDLOOH�GX�WHQGRQ�DIIHFWp�HVW�DSSUpFLpH�SDU�OD�PHVXUH�GH�O¶DLUH�WUDQVYHUVH�GX�
WHQGRQ��HW�GDQV�OHV�FDV�GH�WHQGLQLWH�XQLODWpUDOH��VL�FHWWH�DLUH�HVW�DXJPHQWpH�GH�SOXV�GH�����SDU�
UDSSRUW�j�O¶DXWUH�PHPEUH��LO�V¶DJLW�G¶XQ�LQGLFDWHXU�ILDEOH�GH�WHQGLQLWH��%HUQHU���������(Q�FDV�GH�
WHQGLQLWH�ELODWpUDOH��OH�7)6'�HVW�FRPSDUp�DX�WHQGRQ�IOpFKLVVHXU�SURIRQG�HW�FHWWH�FRPSDUDLVRQ�
HVW�SOXV�VHQVLEOH�SRXU�GpFULUH�XQH�DXJPHQWDWLRQ�GH�WDLOOH�TXH�GHV�YDOHXUV�DEVROXHV��'HV�WDEOHV�
H[LVWHQW�DXVVL�HW�UpSHUWRULHQW�GHV�YDOHXUV�QRUPDOHV�VHORQ�OH�W\SH�GH�FKHYDO��%HUQHU���������

$�O¶pFKRJUDSKLH��OD�GHVFULSWLRQ�GH�OD�OpVLRQ�GRLW�rWUH�FRPSOqWH��� OH�W\SH�GH�OpVLRQ��GLIIXVH�RX�
FHQWUDOH���VD�ORFDOLVDWLRQ��VRQ�pFKRJpQpLFLWp�� O¶DLUH�WUDQVYHUVH�GH�OD�OpVLRQ�HW�GX�WHQGRQ�HW� OHV�
FDUDFWpULVWLTXHV�GHV�ILEUHV�HQ�YXH�ORQJLWXGLQDOH�GRLYHQW�rWUH�pYDOXpV��%HUQHU���������/HV�LPDJHV�
REWHQXHV�GH�OD�OpVLRQ�QH�VHPEOHQW�SDV�GpSHQGUH�GH�O¶LPDJHXU�RX�GH�OD�VRQGH�XWLOLVpH��FHSHQGDQW�
O¶DQDO\VH�GHV� LPDJHV�HW� OHV�PHVXUHV�TXL�SHUPHWWHQW�GH�FDOFXOHU� O¶DLUH� WUDQVYHUVH�GH� OD� OpVLRQ�
SHXYHQW�GLIIpUHU�G¶XQ�LQGLYLGX�j�O¶DXWUH��$O]ROD�HW�DO����������,O�SDUDvW�GRQF�UHFRPPDQGDEOH�GH�
IDLUH�VXLYUH�XQ�FKHYDO�SDU�OH�PrPH�LQGLYLGX�ORUV�GX�VXLYL�G¶XQH�WHQGLQRSDWKLH��

8QH�pWXGH�D�PRQWUp�TXH�GHV�LPDJHV�pFKRJUDSKLTXHV�GH�OpVLRQV�GX�7)6'�pWDLHQW�LQWHUSUpWpHV�GH�
PDQLqUH�VLPLODLUH�SDU�GHV�YpWpULQDLUHV�pTXLQV��HQ�GHKRUV�GX�VFRUH�G¶pFKRJpQpLFLWp��$O]ROD�HW�DO��
�������/HV�FULWqUHV�DYHF�XQH�ERQQH�UpSpWDELOLWp� LQWHU�HW� LQWUD�LQGLYLGXHOOH� LQFOXHQW� OH� W\SH�GH�
OpVLRQ��GLIIXV�RX�FHQWUDO���O¶pWHQGXH�GH�OD�OpVLRQ��VD�ORFDOLVDWLRQ��O¶DLUH�WUDQVYHUVDOH�GH�OpVLRQ�HW�
O¶RUJDQLVDWLRQ�GHV� ILEUHV� ORQJLWXGLQDOHV�GH� OD�]RQH� OD� OpVLRQ�PD[LPDOH��'DQV�FHWWH�pWXGH�� OHV�
LPDJHV�pWDLHQW�GpMj�IDLWHV�HW�Q¶LQFOXDLHQW�SDV�OD�UpSpWDELOLWp�GDQV�O¶DFTXLVLWLRQ�GHV�LPDJHV��QL�OH�
IDLW� TXH� O¶H[DPHQ� pFKRJUDSKLTXH� HVW� XQ� H[DPHQ� KDELWXHOOHPHQW� G\QDPLTXH� �$O]ROD� HW� DO��
�������

�� /D�VRQR�pODVWRJUDSKLH��

/¶pFKRJUDSKLH�SHXW�rWUH�MRLQWH�j�OD�VRQR�pODVWRJUDSKLH�GRQW�OH�SULQFLSH�HVW�G¶DSSOLTXHU�XQH�IRUFH�
FRPSUHVVLYH�DX�WLVVX��FDXVDQW�XQ�GpSODFHPHQW�D[LDO�GX�WLVVX��TXL�HVW�FDOFXOp�HQ�FRPSDUDQW�OHV�
QLYHDX[�GH�JULV�GHV�LPDJHV�DYDQW�HW�DSUqV�OD�FRPSUHVVLRQ��7DPXUD�HW�DO�����������&H�GpSODFHPHQW�
HVW�WUDGXLW�HQ�FRXOHXU�HW�LQGLTXH�OD�ULJLGLWp�UHODWLYH�GHV�WLVVXV�VXU�O¶pODVWRJUDPPH��/D�SOXSDUW�GX�
WHPSV�� OD� FRXOHXU� URXJH� FRUUHVSRQG� j� GHV� WLVVXV� PRXV�� OH� MDXQH� FRUUHVSRQG� j� GHV� WLVVXV�
OpJqUHPHQW�PRXV��HW�OH�EOHX�HW�OH�YHUW�FRUUHVSRQGHQW�j�GHV�WLVVXV�SOXV�ULJLGHV��7DPXUD�HW�DO���
��������/D�VRQR�pODVWRJUDSKLH�D�pWp�XWLOLVpH�VXU�GHV�WHQGLQLWHV�G¶$FKLOOH�FKH]�O¶KXPDLQ�SRXU�HQ�
pYDOXHU� OHV� OpVLRQV� HW� V¶HVW� DYpUpH� SOXV� VHQVLEOH� SRXU� GpWHFWHU� GHV� OpVLRQV� GpJpQpUDWLYHV�
REMHFWLYpHV�j�O¶KLVWRORJLH�TXH�O¶pFKRJUDSKLH��.ODXVHU�HW�DO������������



ϯϭ�

(OOH�D�DXVVL�pWp�XWLOLVpH�FKH]�OH�FKHYDO�SRXU�O¶pYDOXDWLRQ�GH�OpVLRQV�GX�7)6'�HQ�FRPSDUDLVRQ�
DYHF�O¶pFKRJUDSKLH�HW�O¶,50���7DPXUD�HW�DO����������'DQV�FHWWH�pWXGH�SRUWDQW�VXU����FKHYDX[�
DWWHLQWV�GH�WHQGLQLWHV�QDWXUHOOHV�GX�7)6'��OD�VRQR�pODVWRJUDSKLH�D�SHUPLV�GH�IRXUQLU�GHV�FULWqUHV�
SRXU�GLIIpUHQFLHU�GHV�WHQGRQV�HQ�SKDVH�FKURQLTXH�SUpFRFH�RX�WDUGLYH�GH�FLFDWULVDWLRQ��(Q�HIIHW��
SRXU�GHV�LPDJHV�pFKRJUDSKLTXHV�SUHVTXH�LGHQWLTXHV�j������������MRXUV�HW�j������������MRXUV��OD�
VRQR�pODVWRJUDSKLH�SHUPHW�GH�GLIIpUHQFLHU�FHV�GHX[�SKDVHV�HQ�GRQQDQW�GHV�LPDJHV�GH�FRXOHXU�
SOXV�SURFKH�GHV�WLVVXV�HQYLURQQDQWV�SRXU�OD�SKDVH�OD�SOXV�WDUGLYH��YRLU�)LJ������7DPXUD�HW�DO���
�������&HWWH�DSSURFKH�VHPEOH�GRQQHU�GHV�pOpPHQWV�VXSSOpPHQWDLUHV�SRXU�pYDOXHU�OD�VROLGLWp�GX�
WHQGRQ�HW�GRQF�OH�ERQ�PRPHQW�SRXU�OHV�FKHYDX[�SRXU�UHSUHQGUH�OH�WUDYDLO����

)LJXUH�����,PDJHV�pFKRJUDSKLTXHV�HW�pODVWRJUDPPHV�VXU�GHV�OpVLRQV�GX�7)6'�DLJXsV��D�HW�E���
FKURQLTXHV�SUpFRFHV��F�HW�G��HW�WDUGLYHV��H�HW�I���6XU�OHV�OpVLRQV�HQ�SKDVH�FKURQLTXH�WDUGLYH��OD�

OpVLRQ�GX�7)6'�VH�GLVWLQJXH�PRLQV�GHV�WLVVXV�HQYLURQQDQWV�TXH�VXU�OHV�OpVLRQV�HQ�SKDVH�
FKURQLTXH�SUpFRFH��R��HOOH�DSSDUDLW�SOXV�YHUWH�MDXQH��G¶DSUqV��7DPXUD�HW�DO���������



ϯϮ�

�� /¶,50�

/¶,PDJHULH� j� 5pVRQQDQFH�0DJQpWLTXH� SHUPHW� pJDOHPHQW� GH� GLDJQRVWLTXHU� XQH� WHQGLQLWH� GX�
7)6'�HW�GH�VXLYUH�VRQ�pYROXWLRQ��.DUOLQ�HW�DO����������/H�WHQGRQ�VDLQ�FRQWHQWDQW�EHDXFRXS�GH�
ILEUH�HW�SHX�G¶HDX��LO�DSSDUDLW�j�O¶,50�FRPPH�XQ�VLJQDO�GH�IDLEOH�LQWHQVLWp���

/HV� OpVLRQV� DLJXHV�� TXDQW� j� HOOHV�� VRQW� FDUDFWpULVpHV� SDU� XQH� LQILOWUDWLRQ� FHOOXODLUH� HW�
O¶DFFXPXODWLRQ�G¶°GqPH�RX�G¶KpPRUUDJLHV��HW�RQW�XQH�LQWHQVLWp�GH�VLJQDO�DXJPHQWpH�SRXU�OHV�
LPDJHV�HQ�VpTXHQFHV�7��HW�7���.DUOLQ�HW�DO����������/HV�OpVLRQV�GH�WHQGLQRSDWKLHV�FKURQLTXHV�
RQW� XQH� LQWHQVLWp� GH� VLJQDO� DXJPHQWpH� VXU� OHV� LPDJHV� HQ� 7���PDLV� XQH� LQWHQVLWp� QRUPDOH� j�
GLPLQXpH�HQ�7���.DUOLQ�HW�DO����������

(Q�FRPSDUDLVRQ�DYHF�O¶pFKRJUDSKLH��O¶,50�HQ�VpTXHQFHV�7���7��HW�67,5�DSSDUDLW�SOXV�SUpFLVH�
SRXU�O¶pYDOXDWLRQ�GH�O¶DLUH�PD[LPDOH�WUDQVYHUVH�GH�OD�OpVLRQ�VXU�GHV�OpVLRQV�FKURQLTXHV�GH�SOXV�
GH� �� VHPDLQHV� �.DUOLQ� HW� DO��� ������� (Q� HIIHW�� OHV� OpVLRQV� DLJXHV� GH� WHQGLQLWHV� DSSDUDLVVHQW�
K\SRpFKRJqQHV�j�O¶pFKRJUDSKLH�HW�VRQW�UHODWLYHPHQW�IDFLOHV�j�GpOLPLWHU�GX�WHQGRQ�VDLQ��WDQGLV�
TXH�SRXU�OHV�OpVLRQV�FKURQLTXHV��OD�GpOLPLWDWLRQ�HVW�PRLQV�QHWWH�HW�O¶DLUH�PD[LPDOH�WUDQVYHUVH�GH�
OD�OpVLRQ�VHUDLW�VRXV�HVWLPpH��.DUOLQ�HW�DO������������

'DQV�XQH�pWXGH�UpDOLVpH�j�SDUWLU�GH�WHQGLQLWHV�LQGXLWHV�SDU�LQMHFWLRQ�GH�FROODJpQDVHV��FHWWH�VRXV�
HVWLPDWLRQ� pWDLW� pYDOXpH� j� �����PDLV� O¶DXWHXU� SUpFLVH� TXH� FH� W\SH� GH� WHQGLQRSDWKLHV� UpVXOWH�
JpQpUDOHPHQW�HQ�GHV�OpVLRQV�PRLQV�ELHQ�GpOLPLWpHV�j�O¶pFKRJUDSKLH�TXH�OHV�WHQGLQLWHV�QDWXUHOOHV���
OD�VRXV�HVWLPDWLRQ�GH�OD�OpVLRQ�HQ�FRQGLWLRQV�GH�WHQGLQLWHV�QDWXUHOOH�SRXUUDLW�GRQF�rWUH�LQIpULHXUH�
j������.DUOLQ�HW�DO�����������

'¶DXWUH�SDUW�� OD� OpVLRQ� UHVWHUDLW� K\SHULQWHQVH� HQ� VpTXHQFH�7��SOXV� GH���PRLV�� SHUPHWWDQW� GH�
GpWHFWHU� FKH]� XQ� FKHYDO� XQH� DQFLHQQH� WHQGLQLWH� GX� 7)6'� �.DVDVKLPD� HW� DO��� ������� &HWWH�
SHUVLVWDQFH�GH�O¶K\SHUVLJQDO�HQ�7��VHUDLW�GXH�j�XQH�SOXV�JUDQGH�TXDQWLWp�GH�*$*�DX�QLYHDX�GH�
OD�OpVLRQ�TXH�GDQV�OHV�WLVVXV�HQYLURQQDQWV��TXL�VH�OLHUDLHQW�j�GHV�PROpFXOHV�G¶HDX�JUkFH�j�OHXUV�
FKDUJHV�QpJDWLYHV�HW�VHUDLHQW�GRQF�K\SHULQWHQVHV�HQ�7���.DUOLQ�HW�DO����������&HV�*$*V�RQW�pWp�
PLV�HQ�pYLGHQFH�HQ�JUDQGH�TXDQWLWp�DX�QLYHDX�GH�OD�OpVLRQ�SDU�O¶XWLOLVDWLRQ�GH�%OHX�$OFLDQ�HQ�
KLVWRORJLH��.DUOLQ�HW�DO����������

&KH]�O¶KRPPH��O¶XWLOLVDWLRQ�GH�SURGXLW�GH�FRQWUDVWH�FRPPH�OH�JDGROLQLXP�VH�IL[DQW�DX[�FKDUJHV�
QpJDWLYHV� GHV� *$*V� SHUPHWWUDLW� XQH�PHLOOHXUH� GpWHFWLRQ� GHV� WLVVXV� FLFDWULFLHOV� GHV� WHQGRQV�
G¶$FKLOOH�j�O¶,50��0RYLQ�HW�DO����������

'DQV�XQH�DXWUH�pWXGH�UpDOLVpH�j�SDUWLU�GH� WHQGLQLWHV� LQGXLWHV�FKLUXUJLFDOHPHQW�� OHV� OpVLRQV�GX�
7)6'�DSSDUDLVVDLHQW�K\SHULQWHQVHV�HQ�VpTXHQFHV�7��6(��7��76(��)/$6+�)6��67,5��3'�76(�
HW�)/$,5��YRLU�)LJ������OHV���SUHPLqUHV�VHPDLQHV�DSUqV�LQGXFWLRQ�GHV�OpVLRQV��PDLV�GHYHQDLHQW�
LQYLVLEOHV�VRXV�VpTXHQFH�7��76(�j�SDUWLU�GH���VHPDLQHV��6FKUDPPH�HW�DO�����������



ϯϯ�

)LJXUH������,50�GH�OpVLRQV�FHQWUDOHV�GH�7)6'�LQGXLWHV�FKLUXUJLFDOHPHQW�j���FP�GLVWDOHPHQW�
j�O¶RV�FDUSLHQ�DFFHVVRLUH�����:�������:�������:��HW�������:��VHPDLQHV�DSUqV�OD�FKLUXUJLH��/HV�

VpTXHQFHV�XWLOLVpHV�VRQW�OHV�VpTXHQFHV�)/$6+�)6��7��6(��3'�76(��67,5�HW�7��76(��/HV�
OpVLRQV�DSSDUDLVVHQW�FRPPH�K\SHULQWHQVHV�DYHF�XQH�GLPLQXWLRQ�GX�VLJQDO�DYHF�OH�WHPSV�SRXU�

OHV�VpTXHQFHV�67,5�HW�7��76(��'¶DSUqV�6FKUDPPH�HW�DO���������

/HV� PHVXUHV� G¶DLUHV� WUDQVYHUVDOHV� GH� OpVLRQV� GRQQHQW� GHV� UpVXOWDWV� SOXV� LPSRUWDQWV� TXH�
O¶pFKRJUDSKLH� SRXU� WRXWHV� OHV� VpTXHQFHV� VDXI� OD� 7�� 76(� SRXU� ODTXHOOH�� DX� FRQWUDLUH��
O¶pFKRJUDSKLH�SHUPHW�GH�GpOLPLWHU�XQH�SOXV�JUDQGH�]RQH�GH�OpVLRQ��6FKUDPPH�HW�DO����������,O�
DSSDUDLW�GRQF�TXH� O¶pFKRJUDSKLH� VRXV� HVWLPHUDLW� OD� WDLOOH�GHV� OpVLRQV�GX�7)6'�SDU� UDSSRUW�j�
O¶,50�VDXI�GDQV�OHV�VpTXHQFHV�7��76(��HW�TXH�GRQF�OD�VpTXHQFH�XWLOLVpH�SRXU�FHW�H[DPHQ�GRLW�
rWUH�DSSURSULpH��6FKUDPPH�HW�DO�����������

,O�HVW�LQWpUHVVDQW�GH�QRWHU�TXH��TXHOOH�TXH�VRLW�OD�PpWKRGH�G¶LPDJHULH��,50�RX�pFKRJUDSKLH���OH�
FRQWUDVWH� HQWUH� OD� OpVLRQ� FHQWUDOH� HW� OHV� WLVVXV� HQYLURQQDQWV� GLPLQXHQW� DX� FRXUV� GX� WHPSV� HW�
UHQGHQW� OD� GpOLPLWDWLRQ� GH� O¶DLUH� OpVLRQQHOOH� WUDQVYHUVDOH� SOXV� FRPSOLTXpH� �6FKUDPPH�HW� DO��
�������.DUOLQ�HW�DO����������

3DU�DLOOHXUV��O¶DSSUpFLDWLRQ�GH�OD�WDLOOH�JOREDOH�GX�WHQGRQ�VHPEODLW�VLPLODLUH�TX¶HOOH�VRLW�pYDOXpH�
SDU�pFKRJUDSKLH�RX�SDU�,50��TXHOTXH�VRLW�OD�VpTXHQFH��6FKUDPPH�HW�DO����������

(WDQW� GRQQp� OHV� GLIIpUHQFHV� G¶DSSDUHQFH� GH� OD� OpVLRQ� HQWUH� OHV� VpTXHQFHV�� OD� UpDOLVDWLRQ� GH�
SOXVLHXUV�W\SHV�GH�VpTXHQFHV�SHUPHW�G¶REWHQLU�SOXV�G¶LQIRUPDWLRQV�TXH�OD�UpDOLVDWLRQ�G¶XQ�VHXO�
W\SH�GH�VpTXHQFH��3DU�H[HPSOH��XQH�OpVLRQ�K\SHULQWHQVH�HQ�7��HW�LQYLVLEOH�HQ�7��FRUUHVSRQG�j�
XQH� OpVLRQ� FKURQLTXH� FDUDFWpULVpH� SDU� OD� SUpVHQFH� GH� WLVVX� FLFDWULFLHO�� (Q� QH� IDLVDQW� TX¶XQH�
VpTXHQFH�7���OD�FKURQLFLWp�GH�OD�OpVLRQ�SHXW�GLIILFLOHPHQW�rWUH�pYDOXpH���



ϯϰ�

/HV�QRPEUHXVHV�VpTXHQFHV�j�UpDOLVHU�UHQGHQW�O¶H[DPHQ�G¶,50�UHODWLYHPHQW�ORQJ�SDU�UDSSRUW�j�
O¶pFKRJUDSKLH��HW�D�QpFHVVLWp�GDQV�FHUWDLQHV�pWXGHV��.DVDVKLPD��������XQH�DQHVWKpVLH�JpQpUDOH�
HQ�GpFXELWXV�ODWpUDO�SRXU�DYRLU�GHV�LPDJHV�QHWWHV��/¶,50�DSSDUDLW�GRQF�FRPPH�XQH�PpWKRGH�
VHQVLEOH�GH�GpWHFWLRQ�GHV�WHQGLQLWHV�DLJXHV�HW�FKURQLTXHV��PDLV�QpFHVVLWH�GHV�WHPSV�G¶DFTXLVLWLRQ�
ORQJV��GX�PDWpULHO�SOXV�FR�WHX[�HW�GHV�VpGDWLRQV�SDUIRLV�SOXV�SURIRQGHV�TXH�SRXU�O¶pFKRJUDSKLH���

$LQVL�� O¶H[DPHQ� FOLQLTXH�� O¶pFKRJUDSKLH� DVVRFLpH� RX� QRQ� j� OD� VRQR�pODVWRJUDSKLH� HW� O¶,50�
SHUPHWWHQW�GH�GLDJQRVWLTXHU�OHV�WHQGLQLWHV�GX�7)6'��&HUWDLQV�VXMHWV�\�VRQW�SUpGLVSRVpV�HW�QRXV�
DOORQV�YRLU�TXHOV�IDFWHXUV�VRQW�LPSOLTXpV��

*� /HV�IDFWHXUV�GH�SUpGLVSRVLWLRQ��

$�O¶kJH�DGXOWH��OD�FRPSRVLWLRQ�GX�7)6'�QH�V¶DGDSWH�SDV�HQ�FDV�G¶H[HUFLFH�VRXWHQX��(Q�UHYDQFKH��
LO�DSSDUDLW�TXH�OH�PRGH�GH�YLH�GX�FKHYDO�ORUVTX¶LO�HVW�SRXODLQ�D�XQH�LQIOXHQFH�VXU�OD�IRUFH�GX�
WHQGRQ�GXUDQW�VD�YLH��&KH]�OHV�SRXODLQV�TXL�YLYHQW�HQ�SUp��O¶pODVWLFLWp�GX�WHQGRQ�HVW�PHLOOHXUH�
TXH�FKH]�FHX[�TXL�VRQW�FRQILQpV�RX�RQW�XQ�SURJUDPPH�G¶HQWUDvQHPHQW��'RZOLQJ�HW�'DUW���������

3DU�DLOOHXUV��OH�ULVTXH�GH�WHQGLQLWH�DXJPHQWH�DYHF�O¶kJH��.DVDVKLPD�HW�DO���������3HUNLQV��5HLG�
HW�0RUULV���������HQ�UDLVRQ�G¶XQ�pSDLVVLVVHPHQW�GH�OD�PDWULFH�SUpVHQWH�HQWUH�OHV�IDLVFHDX[�GH�
FROODJqQH�HW�G¶XQ�pWLUHPHQW�PRLQV�HIILFDFH�GHV�IDLVFHDX[��:KLWORFN�HW�DO���������7KRUSH�HW�DO���
�������/H�ULVTXH�GH�UpFLGLYH�HVW�pJDOHPHQW�SOXV�LPSRUWDQW�HQ�UDLVRQ�G¶XQ�PDQTXH�SOXV�PDUTXp�
GH� UpVROXWLRQ� GH� O¶LQIODPPDWLRQ� FKH]� OHV� LQGLYLGXV� kJpV�� FH� TXL� DERXWLW� j� XQ� WLVVX� PRLQV�
IRQFWLRQQHO��

/HV�pWXGHV�GH�ELRPpFDQLTXH�DSSOLTXpHV�DX�7)6'�RQW�PRQWUp�TXH�OD�IRUFH�GH�UpDFWLRQ�GHV�VROV��
OD�VXUIDFH�GX�VDERW��OHV�SURSULpWpV�JpRPpWULTXHV�GX�VDERW�HW�GHV�IHUV��HW�OD�PpFDQLTXH�GX�PHPEUH�
j�GHV�VLWHV�GLVWDQWV�GX�VLWH�GH�OpVLRQ��:KLWORFN�HW�DO�������E��DXUDLHQW�XQH�LQIOXHQFH�VXU�OH�ULVTXH�
GH�VXUYHQXH�G¶XQH�WHQGLQLWH��

3DU� DLOOHXUV�� LO� H[LVWH� pJDOHPHQW� XQH� SUpGLVSRVLWLRQ� JpQpWLTXH� j� OD� WHQGLQLWH� GX� 6)'7��
O¶KpULWDELOLWp�GH�OD�WHQGLQLWH�GX�6)'7�DX�QLYHDX�GHV�PHPEUHV�WKRUDFLTXHV�pWDQW�pYDOXpH�HQWUH�
�����HW������FKH]�OHV�3XU�VDQJV�GH�FRXUVH��2NL�HW�DO����������/HV�JqQHV�LPSOLTXpV�GDQV�FHWWH�
KpULWDELOLWp�QH�VRQW�SDV�WRXV�FRQQXV��PDLV�OHV�FKHYDX[�GH�FRXUVHV�pWDQW�KpWpUR]\JRWHV�SRXU�OH�
JqQH� 71&� %,(&��������� DXUDLHQW� PRLQV� GH� FKDQFH� GH� GpYHORSSHU� XQH� WHQGLQLWH� TXH� OHV�
KRPR]\JRWHV�SRXU�O¶DOOqOH�VDXYDJH��7XOO\�HW�DO����������/H�JqQH�71&�FRGH�SRXU�OD�JO\FRSURWpLQH�
WpQDVFLQH�&��LPSOLTXpH�GDQV�OD�UpSDUDWLRQ�WLVVXODLUH�SDU�OD�VWLPXODWLRQ�GH�OD�PLJUDWLRQ�HW�GH�OD�
PXOWLSOLFDWLRQ� GH� FHOOXOHV�� DLQVL� TXH� GDQV� OD�PRGXODWLRQ� GHV� LQWHUDFWLRQV� FHOOXOHV� ±�PDWULFH�
H[WUDFHOOXODLUH�HW�GHV�UpSRQVHV�DX[�IDFWHXUV�GH�FURLVVDQFH�FKH]�O¶KXPDLQ��0LGZRRG�HW�2UHQG��
��������



ϯϱ�

'H�SOXV��OHV�FKHYDX[�GH�FRXUVHV�KRPR]\JRWHV�SRXU�O¶DOOqOH�&2/�$��&2/�$�B���RQW�WURLV�IRLV�
SOXV�GH�FKDQFH�GH�GpYHORSSHU�XQH�WHQGLQLWH�TXH�FHX[�KRPR]\JRWHV�SRXU�O¶DOOqOH�VDXYDJH��7XOO\�
HW�DO����������/H�JqQH�&2/�$��FRGH�SRXU�OD�FKDLQH�Į���GX�FROODJqQH�GH�W\SH�9��UHWURXYp�HQ�
IDLEOH� TXDQWLWp�GDQV� OHV� WHQGRQV� HW� MRXDQW� XQ� U{OH� GDQV� OD� UpJXODWLRQ� GH� OD� ILEULOORJHQqVH�GX�
FROODJqQH�GH�W\SH�,�DLQVL�TXH�GDQV�OD�FURLVVDQFH�GHV�ILEUHV��:HQVWUXS�HW�DO����������

&HV�UHFKHUFKHV�VXU�O¶KpULWDELOLWp�GH�OD�WHQGLQLWH�GX�6)'7�SRXUUDLHQW�DPHQHU�GDQV�OHV�DQQpHV�j�
YHQLU�j�SURSRVHU�XQ�VFKpPD�GH�VpOHFWLRQ�SRXU�OHV�FKHYDX[�TXL�GLPLQXHUDLW�O¶LQFLGHQFH�GH�FHV�
WHQGLQLWHV�FKH]�OHV�FKHYDX[�GH�FRXUVH����

$LQVL��OD�PRGH�GH�YLH��O¶kJH��OHV�FDUDFWpULVWLTXHV�GX�VDERW�HW�GHV�IHUV�HW�OD�JpQpWLTXH�GHV�FKHYDX[��
DLQVL�TXH�OH�VRO�VXU�OHTXHO�LOV�VH�GpSODFHQW�OHV�SUpGLVSRVHUDLW�DX[�WHQGLQLWHV�GX�6)'7���

+� 3URQRVWLF�GHV�WHQGLQLWHV�GX�7)6'�

8QH�pWXGH�PHQpH�VXU�GHV�FKHYDX[�GH�FRXUVHV�GH�SODW�RX�GH�KDLHV�D�PRQWUp�TXH� OH�SULQFLSDO�
IDFWHXU�SURQRVWLF�pWDLW� OD� WDLOOH�GH� OD� OpVLRQ�DX�PRPHQW�GX�GLDJQRVWLF�pFKRJUDSKLTXH��3OXV� OD�
OpVLRQ� HVW� SHWLWH�� SOXV� OHV� FKDQFHV� GH� UHWRXUQHU� j� OD� FRXUVH� VRQW� pOHYpHV�� HW� OH� WHPSV� GH�
UpHQWUDLQHPHQW�FRXUW��7DE��,,���0DUU�HW�DO����������

7DEOHDX�,,���3URQRVWLF�VSRUWLI�HQ�IRQFWLRQ�GH�O¶DLUH�WUDQVYHUVDOH�DIIHFWpH�SDU�OD�WHQGLQLWH�

$LUH�WRWDOH�GH�
OD�OpVLRQ

6pYpULWp� 7HPSV�VDQV�
HQWUDLQHPHQW��

3URQRVWLF��UHWRXU�j�
OD�FRXUVH��

������ /pJqUH� ���PRLV� ����
������� 0RGpUpH� ���PRLV� ����
!���� 6pYqUH� ���PRLV� ����

$X�ILQDO��HQYLURQ�����GHV�FKHYDX[�VRQW�FRQFHUQpV�SDU�XQH�UpFLGLYH�GDQV�OHV�WURLV�DQV�VXLYDQW�
O¶DSSDULWLRQ�GH�OD�WHQGLQLWH��2¶0HDUD�HW�DO����������

,� /HV�WUDLWHPHQWV�DFWXHOV�GHV�WHQGLQLWHV�

�� /H�WUDLWHPHQW�KDELWXHO���$,16��UpKDELOLWDWLRQ��IURLG�HW�GLVSRVLWLIV�GH�VRXWLHQ�

$XMRXUG¶KXL�� OHV� WHQGLQLWHV� VRQW� HVVHQWLHOOHPHQW� WUDLWpHV� ORUV�GH� OD�SKDVH� DLJXs�SDU�GHV� DQWL�
LQIODPPDWRLUHV�QRQ�VWpURwGLHQV��GX�UHSRV�DX�ER[��GH�O¶K\GURWKpUDSLH�HW�XQ�VRXWLHQ�GX�PHPEUH��
QRWDPPHQW�SDU�OD�PLVH�HQ�SODFH�GH�EDQGH�GH�UHSRV��'RZOLQJ�HW�DO�����������



ϯϲ�

/HV�DQWL�LQIODPPDWRLUHV�RQW�XQ�U{OH�DQDOJpVLTXH�ORUV�GH�WHQGLQLWH�GX�7)6'��$YHOOD�HW�6PLWK��
�������/D�SOXSDUW�GX�WHPSV��OD�SKpQ\OEXWD]RQH�HVW�XWLOLVpH�j�UDLVRQ�GH�����PJ�NJ�GHX[�IRLV�SDU�
MRXU�GXUDQW����j���K��HW�QH�GHYUDLW�SDV�rWUH�SRXUVXLYL�DX�GHOj�DX�ULVTXH�GH�GLPLQXHU�OD�ILEURSODVLH�
HW�GRQF�OD�UpSDUDWLRQ�WLVVXODLUH��$YHOOD�HW�6PLWK���������/HXU�XWLOLVDWLRQ�HQ�SKDVH�DLJ�H�SRXUUDLW�
OLPLWHU�O¶LQIODPPDWLRQ�DLJXs�HW�OHV�GRPPDJHV�DX[�WLVVXV�DGMDFHQWV�j�OD�OpVLRQ��FHSHQGDQW��DXFXQH�
SUHXYH�VFLHQWLILTXH�GH�O¶HIILFDFLWp�GH�FH�WUDLWHPHQW�Q¶H[LVWH�j�FH�MRXU��'RZOLQJ�HW�DO���������

/HV� $,16� SHXYHQW� rWUH� DVVRFLpV� j� GH� O¶K\GURWKpUDSLH�� TXL� FRQWULEXH� DXVVL� DX� GUDLQDJH� GH�
O¶°GqPH�VRXYHQW�FRQFRPLWDQW�j�OD�WHQGLQLWH�FOLQLTXH��5DSS�HW�DO�����������

/D�PLVH�HQ�SODFH�SUpFRFH�GH�EDQGH�GH�UHSRV�SHXW�FRQWULEXHU�j�UpGXLUH�O¶°GqPH�GX�PHPEUH��HW�
FHOOHV�FL� SHXYHQW� rWUH� XWLOLVpHV� ORUV� GH� WRXWH� OD� SKDVH� GH� FRQYDOHVFHQFH� SRXU� OHXU� U{OH� DQWL�
°GqPH��VWDELOLVDQW�HW�SURWHFWHXU���

/H�UHSRV�HQ�ER[�VWULFW�GXUH�HQYLURQ���PRLV��DYHF�UHSULVH�SURJUHVVLYH�GH�O¶H[HUFLFH�VL�OHV�
FRQWU{OHV�pFKRJUDSKLTXHV�\�VRQW�IDYRUDEOHV��6PLWK�HW�0F,OZUDLJKW���������(Q�HIIHW��OD�GRXOHXU�
HW�GRQF�OD�ERLWHULH�GLVSDUDLVVHQW�UDSLGHPHQW��HW�OH�FRQWU{OH�FOLQLTXH�QH�VXIILW�SDV�j�FRQFOXUH�TXH�
OH�FKHYDO�HVW�DSWH�j�UHWUDYDLOOHU���/H�WHPSV�JOREDO�GH�FRQYDOHVFHQFH�HVW�HQ�JpQpUDO�G¶XQ�DQ�
�0DUU�HW�DO���������

8Q�SURJUDPPH�GH�UpKDELOLWDWLRQ�SRXU�OHV�WHQGLQLWHV�GX�7)6'�D�pWp�SURSRVp�ORUV�G¶XQ�FRQVHQVXV�
VXU�OHV�WHQGLQRSDWKLHV��j�DGDSWHU�HQ�IRQFWLRQ�GH�OD�GLVFLSOLQH�GH�VSRUW�GX�FKHYDO�HW�OD�VpYpULWp�GH�
OD�OpVLRQ��YRLU�7DE��,,,���6PLWK�HW�0F,OZUDLWK���������



ϯϳ�

7DEOHDX�,,,���5HFRPPDQGDWLRQV�SRXU�OD�UpKDELOLWDWLRQ�GHV�FKHYDX[�DWWHLQWV�GH�WHQGLQLWH�GX�
7)6'��'¶DSUqV�6PLWK�HW�0F,OZUDLWK��������

1RPEUH�GH�VHPDLQHV�DSUqV�DSSDULWLRQ�
GH�OD�OpVLRQ�

'XUpH�HW�QDWXUH�GH�O¶H[HUFLFH�

���� %R[�VWULFW�
���� ���PLQ�GH�PDUFKH�
���� ���PLQXWHV�GH�PDUFKH�
���� ���PLQXWHV�GH�PDUFKH�
����� ���PLQXWHV�GH�PDUFKH�
������ ���PLQXWHV�GH�PDUFKH�
������ ���PLQXWHV�GH�PDUFKH�
������ ���PLQXWHV�GH�PDUFKH�
������ ���PLQXWHV�GH�PDUFKH����PLQXWHV�GH�WURW�
������ ���PLQXWHV�GH�PDUFKH�����PLQXWHV�GH�WURW�
������ ���PLQXWHV�GH�PDUFKH�����PLQXWHV�GH�WURW�
������ ���PLQXWHV�GH�PDUFKH�����PLQXWHV�GH�WURW�
������ ���PLQXWHV�G¶H[HUFLFH�TXRWLGLHQ�DYHF�GX�JDORS�

OHQW�
������ ���PLQXWHV�G¶H[HUFLFH�DYHF�GX�JDORS�UDSLGH�WURLV�

IRLV�SDU�VHPDLQH�
$�SDUWLU�GH����VHPDLQHV� 5HWRXU�j�OD�FRPSpWLWLRQ�RX�j�O¶HQWUDLQHPHQW�SRXU�

OHV�FRXUVHV�

�� 7KpUDSLHV�FRPSOpPHQWDLUHV�FKLUXUJLFDOHV�

3OXVLHXUV� WUDLWHPHQWV� FKLUXUJLFDX[� RQW� pWp� SURSRVpV� DILQ� G¶DPpOLRUHU� OD� FLFDWULVDWLRQ� ORUV� GH�
WHQGLQLWH�� ,OV� VRQW� DXMRXUG¶KXL� PRLQV� XWLOLVpV� SDU� OHV� YpWpULQDLUHV� TXH� OHV� WUDLWHPHQWV�
FRQVHUYDWHXUV���

Ă͘ 3RLQWHV�RX�EDUUHV�GH�IHX[�

&HWWH�PpWKRGH�FRQVLVWH�HQ�OD�FDXWpULVDWLRQ�GX�WHQGRQ�OpVp�j�O¶DLGH�G¶XQ�IHU�URXJH��VRXV�IRUPH�GH�
SRLQWHV�RX�GH�WUDLWV��(OOH�pWDLW�XWLOLVpH�GDQV�OH�EXW�G¶DXJPHQWHU�OD�YDVFXODULVDWLRQ�HW�O¶LQILOWUDWLRQ�
FHOOXODLUH� �'RZOLQJ� HW� DO�� ������ PDLV� Q¶HQJHQGUHUDLW� HQ� UpDOLWp� TXH� OD� IRUPDWLRQ� GH� WLVVX�
FLFDWULFLHO�VXSSOpPHQWDLUH�HW�OD�IRUPDWLRQ�G¶DGKpUHQFHV�SpUL�WHQGLQHXVHV��VRLW�XQH�DJJUDYDWLRQ�
GHV�OpVLRQV�HW�XQ�UDOHQWLVVHPHQW�GH�OD�UpJpQpUDWLRQ�GX�WHQGRQ��$YHOOD�HW�6PLWK���������,O�HQ�HVW�
GH�PrPH�SRXU�O¶LQMHFWLRQ�GH�SURGXLW�VFOpURVDQW�GDQV�OH�WHQGRQ�RX�GH�SRPPDGHV�©�EUXODQWHV�ª�
�$YHOOD� HW� 6PLWK�� �������&HV�PpWKRGHV� QH� VRQW� SOXV� XWLOLVpHV� SRXU� GHV� UDLVRQV� GH� ELHQ�rWUH�
DQLPDO�HW�GH�PDQTXH�G¶HIILFDFLWp��



ϯϴ�

ď͘ 'HVPRWRPLH�GX�OLJDPHQW�DQQXODLUH���

/H�OLJDPHQW�DQQXODLUH�FRQWULEXH�j�PDLQWHQLU�OHV�WHQGRQV�IOpFKLVVHXUV�SURIRQG�HW�VXSHUILFLHO�GX�
GRLJW� GDQV� OH� FDQDO� GX� ERXOHW� �YRLU� )LJ������ DX� QLYHDX� GHV� DUWLFXODWLRQV� PpWDFDUSR�
SKDODQJLHQQHV��&KH]�FHUWDLQV�FKHYDX[��VD�SUpVHQFH�HQWUDvQH�XQH�FRPSUHVVLRQ�GX�6)'7��HW�GX�
'')7��� GRQW� OH� JOLVVHPHQW� HVW� GRQF� OpJqUHPHQW� FRPSURPLV��(Q� VHFWLRQQDQW� FH� OLJDPHQW�� OH�
6)'7�JOLVVH�PLHX[�HW�OH�PXVFOH�GX�6)'7�GHYLHQW�SOXV�LPSOLTXp�GDQV�OH�VRXWLHQ�GX�PHPEUH��FH�
TXL�GLPLQXH�OD�FKDUJH�VXU�OH�WHQGRQ�HQ�OXL�PrPH��$YHOOD�HW�6PLWK���������

,O�Q¶H[LVWH�SDV�j�FH�MRXU�G¶pWXGH�SRUWDQW�VXU�OHV�UpVXOWDWV�GH�FHWWH�SURFpGXUH�GDQV�OH�FDGUH�GHV�
WHQGLQLWHV�GX�6)'7���

)LJXUH������'HVPRWRPLH�GX�OLJDPHQW�DQQXODLUH�
�G¶DSUqV�:LOVRQ�HW�DO��������

)LJXUH������,OOXVWUDWLRQ�G¶XQH�YXH�
SDOPDLUH�G¶XQ�PHPEUH�WKRUDFLTXH�
�$��/LJDPHQW�DQQXODLUH�SDOPDLUH��
&��/LJDPHQW�DQQXODLUH�GLJLWDO�
GLVWDO��'��*DLQH�WHQGLQHXVH�GHV�

IOpFKLVVHXUV�HQ�URXJH�(��
$UWLFXODWLRQ�GX�ERXOHW��HQ�YHUW��)��

9DLVVHDX[�HW�QHUIV���G¶DSUqV�
$OEDQHVH�HW�DO��������



ϯϵ�

Đ͘ 'HVPRWRPLH�GH�OD�EULGH�UDGLDOH��OLJDPHQW�DFFHVVRLUH��GX�IOpFKLVVHXU�VXSHUILFLHO��

/D�GHVPRWRPLH�GH� OD�EULGH� UDGLDOH� D�SRXU�SULQFLSH�GH�SHUPHWWUH� j� O¶XQLWp�PXVFOH�WHQGRQ�GX�
IOpFKLVVHXU� VXSHUILFLHO� GH� JDJQHU� HQ� ORQJXHXU�� HW� G¶DUULYHU�PRLQV� IDFLOHPHQW� j� VRQ� SRLQW� GH�
UXSWXUH��'H�SOXV��FHOOH�pORQJDWLRQ�HVW�VXSSRVpH�WUDQVIpUHU�XQH�SDUWLH�GHV�IRUFHV�DSSOLTXpHV�DX�
7)6'�YHUV� OH� OLJDPHQW� VXVSHQVHXU�GX�ERXOHW�� HW� DXJPHQWHU� O¶LPSOLFDWLRQ� GX�PXVFOH�GDQV� OH�
VXSSRUW�GH�OD�FKDUJH��$YHOOD�HW�6PLWK���������

'HV�FKHYDX[�GH�FRXUVH�D\DQW�GHV�OpVLRQV�PRGpUpHV�j�VpYqUHV�GX�7)6'�WUDLWpV�SDU�FHWWH�SURFpGXUH�
RQW�PRQWUp�GHV�WHPSV�GH�FRQYDOHVFHQFH�SOXV�FRXUWV�HW�GHV�FDUULqUHV�SOXV�ORQJXHV�HQ�FRPSDUDLVRQ�
DX[�DXWUHV�WUDLWHPHQWV��+X�HW�%UDPODJH���������PDLV�FHWWH�PpWKRGH�UHVWH�FRQWURYHUVpH��FDU�HOOH�
DXJPHQWHUDLW� OD� SUREDELOLWp� GH� GpYHORSSHU� GHV� GHVPLWHV� GX� OLJDPHQW� VXVSHQVHXU� GX� ERXOHW�
�$OH[DQGHU�HW�DO����������'H�SOXV��XQH�pWXGH�SRVW�PRUWHP�VXJJqUH�TXH�OD�FKDUJH�DSSOLTXpH�DX�
7)6'�QH�VHUDLW�SDV�GLPLQXpH�PDLV�DXJPHQWpH�DX�PRPHQW�R��OH�PHPEUH�FRQFHUQp�HVW�HQ�DSSXL�
�6KRHPDNHU�HW�DO�����������

Ě͘ 6FLVVLRQ�SHUFXWDQpH�GX�WHQGRQ�

/D�VFLVVLRQ�SHUFXWDQpH�GX�WHQGRQ�FRQVLVWH�HQ�O¶LQVHUWLRQ�G¶DLJXLOOHV�RX�G¶XQH�ODPH�GH�ELVWRXUL�
XQH�RX�SOXVLHXUV�IRLV�DX�QLYHDX�GX�WHQGRQ�FRQFHUQp�SDU�OD�WHQGLQLWH��$YHOOD�HW�6PLWK���������
,QLWLDOHPHQW��FHWWH�PpWKRGH�XWLOLVpH�VXU�GHV�OpVLRQV�FKURQLTXHV�DYDLW�SRXU�EXW�GH�FRQWULEXHU�j�
DXJPHQWHU�OD�YDVFXODULVDWLRQ�GH�OD�]RQH�DILQ�G¶HQ�DPpOLRUHU�OD�FLFDWULVDWLRQ��$YHOOD�HW�6PLWK��
�������&HSHQGDQW��VRQ�XWLOLVDWLRQ�VXU�GHV�OpVLRQV�FKURQLTXHV�D�PRQWUp�TX¶HOOH�UpVXOWDLW�SOXW{W�HQ�
XQH� DXJPHQWDWLRQ� GX� WUDXPDWLVPH� WHQGLQHX[� VDQV� SRXU� DXWDQW� HQ� DPpOLRUHU� OD� FLFDWULVDWLRQ�
�$YHOOD�HW�6PLWK���������/D�UpDOLVDWLRQ�GH�VFLVVLRQ�WHQGLQHXVH���j���VHPDLQHV�DSUqV�XQH�WHQGLQLWH�
GX� 7)6'� QH� SHUPHW� SDV� G¶DXJPHQWHU� OH� WDX[� GH� UHWRXU� HQ� FRXUVH�� OH� QRPEUH� GH� FRXUVHV�
HIIHFWXpHV�DSUqV�WUDLWHPHQW��OHXU�GLVWDQFH�FXPXOpH�RX�OHXU�FODVVHPHQW��:LWWH�HW�DO����������

/D�VFLVVLRQ�WHQGLQHXVH�HVW�DXVVL�XWLOLVpH�GDQV�OHV�FDV�GH�OpVLRQV�DLJXsV��HQ�SDUWLFXOLHU�ORUVTX¶XQH�
OpVLRQ�DQpFKRJqQH�FHQWUDOH�HVW�YLVXDOLVpH�DX�FHQWUH�GX�WHQGRQ��/H�EXW�HVW�DORUV�GH�SHUPHWWUH�DX�
FRQWHQX�KpPRUUDJLTXH��j�O¶°GqPH�HW�DX[�HQ]\PHV�SUpVHQWHV�GH�V¶pFKDSSHU�GX�F°XU�GH�OD�OpVLRQ�
HW�GLPLQXHU�OD�WDLOOH�GH�OD�OpVLRQ�SRXU�HQ�DPpOLRUHU�OD�FLFDWULVDWLRQ��HW�QRWDPPHQW�O¶RUJDQLVDWLRQ�
GX�FROODJqQH��$YHOOD�HW�6PLWK���������

8QH�pWXGH�D�PRQWUp�TXH�����GHV�FKHYDX[�WUDLWpV�VXU�GHV�OpVLRQV�DLJXHV�DYHF�XQH�DLUH�PD[LPDOH�
GH�OpVLRQ�VXSpULHXUH�j�����VRQW�UHWRXUQpV�j�XQ�QLYHDX�GH�FRPSpWLWLRQ�pTXLYDOHQW�RX�VXSpULHXU�
SDU�OD�VXLWH��$OOHQ����������

6XU� GHV� WHQGLQLWHV� LQGXLWHV� SDU� LQMHFWLRQ� GH� FROODJpQDVHV�� FH� WUDLWHPHQW� SHUPHWWUDLW� XQH�
GLPLQXWLRQ�SOXV�LPSRUWDQWH�GH�OD�WDLOOH�GH�OD�OpVLRQ��'H�SOXV��j�O¶KLVWRORJLH�j���HW���VHPDLQHV��OHV�
UpVXOWDWV�pWDLHQW�pJDOHPHQW�PHLOOHXUV�DYHF�XQ�FROODJqQH�PLHX[�RUJDQLVp�HW�XQ�PRWLI�G¶RQGXODWLRQ�
SOXV�UpJXOLHU��/H�QRPEUH�GH�ILEUREODVWHV�pWDLW�pJDOHPHQW�GLPLQXp��+HQQLQJHU�HW�DO����������



ϰϬ�

Ğ͘ 3URWKqVHV�WHQGLQHXVHV�

'HV�FDV�GH�WHQGLQLWHV�GX�7)6'�RQW�pWp�WUDLWpHV�j�O¶DLGH�G¶LPSODQWV�GH�ILEUH�GH�FDUERQH�DX�FHQWUH�
GX�WHQGRQ��5HHG�HW�DO����������3RXU�FH�IDLUH��HQYLURQ�������ILEUHV�GH�FDUERQH�FRQVWLWXDQW�XQ�
HQVHPEOH�G¶HQYLURQ�����FP�GH�GLDPqWUH�VXU����FP�GH�ORQJXHXU�VRQW�LQWURGXLWV�j�O¶DLGH�G¶XQH�
FDQXOH�GDQV�OH�WHQGRQ�OpVp�VRXV�DQHVWKpVLH�JpQpUDOH��HW�UHVWHQW�DX�QLYHDX�GX�VLWH�VDQV�VXWXUH�HQWUH�
OHV�ILEUHV�HW�OH�WHQGRQ��5HHG�HW�DO�����������

&H�WUDLWHPHQW�D�pWp�UpDOLVp�VXU�XQH�VpULH�GH�SXU�VDQJV�Q¶D\DQW�SDV�SX�UHWRXUQHU�j�OD�FRPSpWLWLRQ�
DYHF� XQ� WUDLWHPHQW� PpGLFDO� HW� GH� UHSRV� HW� D� SHUPLV� j� ���� G¶HQWUH� HX[� GH� UHWRXUQHU� HQ�
FRPSpWLWLRQ��&HSHQGDQW��O¶LPSODQWDWLRQ�GX�FDUERQH�D�pWp�VXLYLH�G¶XQH�SpULRGH�GH�UpKDELOLWDWLRQ�
GH���j����PRLV�TXL�D�SX�HOOH�DXVVL�MRXHU�XQ�U{OH�GDQV�O¶DPpOLRUDWLRQ�GX�SRXUFHQWDJH�GH�UHWRXU�j�
OD�FRPSpWLWLRQ��&HWWH�pWXGH�pWDLW�PHQpH�VXU�GHV�FKHYDX[�D\DQW�GHV�OpVLRQV�GX�7)6'�����FKHYDX[�
VXU�����RX�GX�7)3'���������5HHG�HW�DO����������

/H�PrPH�WUDLWHPHQW�D�pWp�UpDOLVp����MRXUV�DSUqV�O¶DSSDULWLRQ�G¶XQH�WHQGLQLWH�QDWXUHOOH�GX�7)6'�
FKH]����FKHYDX[�HW�D�SHUPLV�XQ�UHWRXU�HQ�FRPSpWLWLRQ�GH�����GHV�FKHYDX[��FH�TXL�FRQVWLWXH�XQ�
FKLIIUH� pOHYp� SDU� UDSSRUW� j� XQ� JURXSH� WpPRLQ� KLVWRULTXH� ������ �5HHG� HW� DO��� �������
/H�PpFDQLVPH�G¶DFWLRQ�Q¶HVW�SDV�FRQQX�PDLV�LO�HVW�SRVVLEOH�TX¶LO�DXJPHQWH�OD�SURGXFWLRQ�GH�
WLVVX�FRQMRQFWLI�HW�OD�YDVFXODULVDWLRQ��5HHG�HW�DO����������

�� 7KpUDSLHV�FRPSOpPHQWDLUHV�PpGLFDOHV�

Ă͘ /HV�DVSLUDWLRQV�GH�PRHOOH�RVVHXVH��DYHF�RX�VDQV�FXOWXUH�GH�06&V��

'HV�pFKDQWLOORQV�GH�PRHOOH�RVVHXVH�SHXYHQW�rWUH�SUpOHYpV�VXU�GHV�FKHYDX[�DQHVWKpVLpV��DX�QLYHDX�
GHV�VWHUQqEUHV��+HUWKHO���������5XVVHO�HW�DO����������&HV�pFKDQWLOORQV�VRQW�HQVXLWH�LQMHFWpV�DX�
QLYHDX� GH� OD� OpVLRQ� WHQGLQHXVH�� DYHF� RX� VDQV� PLVH� HQ� FXOWXUH� GHV� FHOOXOHV� SUpDODEOHPHQW��
O¶REMHFWLI� GH� OD� FXOWXUH� pWDQW� G¶REWHQLU� GH� QRPEUHXVHV� FHOOXOHV� VRXFKHV� PpVHQFK\PDWHXVHV�
�06&V���6PLWK�HW�DO����������FDSDEOHV�GH�VH�GLIIpUHQFLHU�QRWDPPHQW�HQ�WpQRF\WHV���

L� 8WLOLVDWLRQ�G¶pFKDQWLOORQV�GH�PRHOOH�RVVHXVH�VDQV�FXOWXUH�GH�06&V�

/¶XWLOLVDWLRQ�G¶pFKDQWLOORQV�GH�PRHOOH�RVVHXVH�D�pWp�GpFULWH�GDQV�OH�FDGUH�GH�OpVLRQ�GX�OLJDPHQW�
VXVSHQVHXU�HW�D�PRQWUp�TXH���PRLV�SOXV�WDUG��HQYLURQ�����GHV�FKHYDX[�pWDLHQW�j�XQ�QLYHDX�GH�
WUDYDLO�pTXLYDOHQW�j�FHOXL�GpFULW�DYDQW�OHXU�OpVLRQ��FRQWUH�����SRXU�OHV�FKHYDX[�WUDLWpV�DYHF�XQ�
WUDLWHPHQW�FRQVHUYDWHXU��+HUWKHO����������

'DQV�XQH�DXWUH�pWXGH��OD�UpFXSpUDWLRQ�GH�OLJDPHQWV�VXVSHQVHXUV�HW�OHXU�PLVH�HQ�FXOWXUH�DSUqV�
GpFRXSH�HQ�SUpVHQFH�G¶pFKDQWLOORQV�GH�PRHOOH�RVVHXVH�DXWRORJXH�SXUH�D�PRQWUp�XQH�UpSRQVH�
DQDEROLTXH�DYHF�XQH�DXJPHQWDWLRQ�GH�OD�&203�HW�GH�OD�GpFRULQH��PDLV�VDQV�LQFLGHQFH�VXU�OD�
TXDQWLWp�GH�FROODJqQH�RX�VXU�OD�SURGXFWLRQ�GH�UpDFWLRQV�FDWDEROLTXHV�pYDOXpHV�SDU�OD�TXDQWLWp�GH�
003���HW�003�����6FKQDEHO���������



ϰϭ�

(QILQ�� GDQV� OH� FDGUH� GHV� WHQGLQLWHV� GX� IOpFKLVVHXU� VXSHUILFLHO� GX� GRLJW�� O¶XWLOLVDWLRQ� GH�
SUpOqYHPHQW� GH� PRHOOH� RVVHXVH� VXU� GHV� OpVLRQV� QDWXUHOOHV� GH� JUDGH� ���� �PDMRULWDLUHPHQW�
DQpFKRJqQHV�j�O¶pFKRJUDSKLH��HW�GH�JUDGH������FRPSOqWHPHQW�DQpFKRJqQHV�j�O¶pFKRJUDSKLH��D�
PRQWUp�XQ�ERQ�WDX[�GH�UHWRXU�j�OD�FRPSpWLWLRQ��HQYLURQ������SRXU���FRXUVHV�RX�SOXV��5XVVHO��
�������&HSHQGDQW��FHWWH�pWXGH�pWDLW�UpDOLVpH�VDQV�WpPRLQ�DYHF�WUDLWHPHQW�FRQVHUYDWHXU�FDU�VRQ�
REMHFWLI�pWDLW�G¶pYDOXHU�OD�GLIIpUHQFH�HQWUH�XQ�WUDLWHPHQW�DYHF�pFKDQWLOORQ�GH�PRHOOH�RVVHXVH�DYHF�
RX�VDQV�GHVPRWRPLH�GX�OLJDPHQW�DFFHVVRLUH�GX�WHQGRQ��,O�HVW�GRQF�GLIILFLOH�G¶LPDJLQHU�TXHOOH�
SURSRUWLRQ�GH�FKHYDX[�WUDLWpV�SDU�WUDLWHPHQW�FRQVHUYDWHXU�DXUDLHQW�FRXUX���FRXUVHV�RX�SOXV���

&HV� UpVXOWDWV� VHPEOHQW� LQGLTXHU� TXH� PrPH� HQ� O¶DEVHQFH� GH� PLVH� HQ� FXOWXUH� GHV� 06&V��
O¶XWLOLVDWLRQ�GH�SUpOqYHPHQW�GH�PRHOOH�RVVHXVH�DPpOLRUHUDLW�OH�UHWRXU�j�OD�FRPSpWLWLRQ�GDQV�GHV�
FDV�GH�WHQGLQLWHV�GX�7)6'��HW�DPpOLRUHUDLW�OD�UpSRQVH�DQDEROLTXH�ORUV�GH�OD�FLFDWULVDWLRQ�VXU�GHV�
WHQGLQLWHV�GH�OLJDPHQWV�VXVSHQVHXUV��VDQV�TXH�O¶RQ�VDFKH�VL�FH�GHUQLHU�UpVXOWDW�VHUDLW�UHWURXYp�VXU�
GHV�WHQGLQLWHV�GX�7)6'���

LL� 8WLOLVDWLRQ�G¶pFKDQWLOORQV�GH�PRHOOH�RVVHXVH�DYHF�FXOWXUH�GH�06&V�

'HV�06&V�RQW�pWp�XWLOLVpHV�DSUqV�SUpOqYHPHQW�GH�PRHOOH�RVVHXVH��PLVH�HQ�FXOWXUH�SXLV�LQMHFWpHV�
GDQV�GHV�OpVLRQV���VHPDLQH�DSUqV�FKLUXUJLH�G¶LQGXFWLRQ�GH�OpVLRQ�GX�6)'7��$�O¶KLVWRORJLH��XQH�
PHLOOHXUH�RULHQWDWLRQ�FROODJpQLTXH�HVW�REVHUYpH�j����VHPDLQHV��DLQVL�TX¶XQH�VXUH[SUHVVLRQ�GH�
PROpFXOHV�UHOLpHV�j�OD�UpJpQpUDWLRQ�WLVVXODLUH��FROODJqQH�,��GpFRULQH��WpQDVFLQH�HW�003�,,,��SDU�
UDSSRUW� DX� JURXSH� WpPRLQ� �� HW� GDQV� FHWWH� pWXGH�� OHV� 06&V� SHUPHWWDLHQW� G¶REWHQLU� XQH�
VXUH[SUHVVLRQ�SOXV�PDUTXpH�GH�FHV�PROpFXOHV�TX¶HQ�LQMHFWDQW�GX�353��5RPHUR�HW�DO����������/D�
PHLOOHXUH�RULHQWDWLRQ�GX�FROODJqQH�HW�O¶DXJPHQWDWLRQ�GH�OD�SURSRUWLRQ�GH�FROODJqQH�,�SDU�UDSSRUW�
DX�FROODJqQH� ,,,�DYDLHQW� pWp�SUpFpGHPPHQW�GpFULWHV�pJDOHPHQW�VXU�XQ�PRGqOH�G¶LQGXFWLRQ�GH�
WHQGLQLWH�GX�6)'7�DYHF�GHV�FROODJpQDVHV��&URYDFH�HW�DO����������

%LHQ�TXH�GDQV�FHV�FDV��OH�FROODJqQH�,�HW�VRQ�RULHQWDWLRQ�DLHQW�pWp�pWXGLpHV��GDQV�XQH�DXWUH�VpULH�
GH�FDV��F¶HVW�OH�GLDPqWUH�GHV�ILEUHV�TXL�D�pWp�pYDOXp��&DQLJOLD�HW�DO����������(Q�HIIHW��GDQV�XQ�
WLVVX�WHQGLQHX[�VDLQ��GHX[�W\SHV�GH�FROODJqQH�VRQW�SUpVHQWV���GX�FROODJqQH�GH�IDLEOH�GLDPqWUH��
TXL� MRXHUDLW� XQ� U{OH�GDQV� O¶pODVWLFLWp�GX� WHQGRQ�� HW� GX� FROODJqQH�GH� JURV�GLDPqWUH�� TXL� VHUDLW�
UHVSRQVDEOH� GH� OD� VROLGLWp� GH� FHOXL�FL� �&DQLJOLD� HW� DO��� �������'DQV� OHV� WLVVXV� FLFDWULFLHOV�� OH�
FROODJqQH�GH�IDLEOH�GLDPqWUH�UHVWH�KDELWXHOOHPHQW�PDMRULWDLUH��:LOOLDPV�HW�DO����������HW�SRXUUDLW�
FRQWULEXHU�j�VD�IUDJLOLWp��'HV�06&V�PLVHV�HQ�FXOWXUH�j�SDUWLU�GH�SUpOqYHPHQWV�GH�PRHOOH�RVVHXVH�
HW�LQMHFWpHV�HQ�LQWUD�OpVLRQQHO���VHPDLQHV�DSUqV�O¶LQGXFWLRQ�FKLUXUJLFDOH�GH�WHQGLQLWH�GX�7)6'�
Q¶RQW�SDV�SHUPLV�GH�PRGLILHU� OD�SURSRUWLRQ�GH�FROODJqQH�GH�JURV�GLDPqWUH�SDU� UDSSRUW� j�GHV�
LQMHFWLRQV� GH� VXSHUQDJHDQW� GH� PRHOOH� RVVHXVH�� 'H� SOXV�� DXFXQ� GHV� JURXSHV� �06&V� ��
VXSHUQDJHDQW�HW�VXSHUQDJHDQW�VHXO��Q¶RQW�PRQWUp�GH�UpSDUWLWLRQ�ELPRGDOH�GX�FROODJqQH�DYHF�GHV�
ILEUHV� GH� JUDQG� HW� GH� SHWLW� GLDPqWUH��� VHXOHV� OHV� ILEUHV� GH� SHWLW� GLDPqWUH� pWDLHQW� SUpVHQWHV��
FRQWUDLUHPHQW�j�FH�TX¶LO�VH�SDVVH�GDQV�XQ�WHQGRQ�VDLQ��&DQLJOLD�HW�DO�����������/HV�LQMHFWLRQV�GH�
GpULYpV�GH�PRHOOH�RVVHXVH�DYHF�RX�VDQV�FXOWXUH�Q¶DXUDLHQW�GRQF�SDV�G¶HIIHW�VXU�OD�SURGXFWLRQ�GH�
FROODJqQH�GH�JURV�GLDPqWUH��GX�PRLQV�GDQV�OHV�FLUFRQVWDQFHV�GH�FHWWH�pWXGH���



ϰϮ�

'H� SOXV�� O¶LQMHFWLRQ� GH� 06&V� �� MRXUV� DSUqV� O¶LQGXFWLRQ� G¶XQH� OpVLRQ� GX� 7)6'� SDU� GHV�
FROODJpQDVHV�D�PRQWUp�O¶REWHQWLRQ�GH�PHLOOHXUV�VFRUHV�KLVWRORJLTXHV�GH�FLFDWULVDWLRQ���VHPDLQHV�
DSUqV��HW�XQH�WHQGDQFH�j�WROpUHU�PLHX[�OD�WHQVLRQ�FKH]�OHV�WHQGRQV�WUDLWpV��6FKQDEHO�HW�DO����������
8QH�SDUWLH�GH�FHV�06&V�DYDLW�VXEL�GHV�WUDLWHPHQWV�DILQ�GH�VXUH[SULPHU�O¶,*)�,��FHSHQGDQW�O¶,*)�
,�Q¶D�SDV�pWp�GpWHFWpH�HQ�SOXV�JUDQGH�TXDQWLWp�SDU�3&5�VXU�OHV�WHQGRQV�FRQFHUQpV���VHPDLQHV�
DSUqV��6FKQDEHO�HW�DO����������3DU�DLOOHXUV��GDQV�FHWWH�VpULH�GH�FDV��OD�TXDQWLWp�GH�FROODJqQH�,�HW�
GH�003� ,,,� Q¶pWDLW� SDV� DXJPHQWpH� SDU� OH� WUDLWHPHQW� FRPPH� GDQV� O¶pWXGH� GH�5RPHUR� FLWpH�
SUpFpGHPPHQW��

(QILQ��O¶XWLOLVDWLRQ�GH�06&V�VXU�GHV�WHQGLQLWHV�DLJXHV�QDWXUHOOHV�GX�6)'7�FKH]�����FKHYDX[��
DVVRFLpHV�j����VHPDLQHV�GH�UpKDELOLWDWLRQ��RQW�PRQWUp�XQ�WDX[�GH�UpFLGLYH�GH������VRLW�LQIpULHXU�
j�GHV�VpULHV�FRPSDUDEOHV�SRXU�OHVTXHOOHV� OH� WDX[�GH�UpFLGLYH�VDQV�06&V�pWDLW�DXWRXU�GH�����
�6PLWK���������

/HV�06&V�RQW�pWp�XWLOLVpHV�GDQV�GHV�TXDQWLWpV�FRPSDUDEOHV�� DYHF�GDQV� OD�SUHPLqUH�pWXGH�XQ�
QRPEUH�GH���[��A��FHOOXOHV��GDQV�OD�GHX[LqPH����[��A��FHOOXOHV�HW�GDQV� OHV� WURLV�GHUQLqUHV��
��[��A��FHOOXOHV���

(Q� FRQFOXVLRQ�� O¶XWLOLVDWLRQ� GHV�06&V� DSUqV� FXOWXUH� VHPEOH� VpFXULWDLUH� HW� LQWpUHVVDQWH� GDQV�
O¶REWHQWLRQ�G¶XQ�WLVVX�FLFDWULFLHO�SOXV�VROLGH��DYHF�XQH�PHLOOHXUH�RULHQWDWLRQ�GX�FROODJqQH�HW�XQH�
SOXV�JUDQGH�SURSRUWLRQ�GH�FROODJqQH�,�QDWXUHOOHPHQW�SUpVHQW�HQ�JUDQGH�TXDQWLWp�GDQV�OHV�WHQGRQV�
VDLQV��(OOH�SHUPHWWUDLW�G¶REWHQLU�pJDOHPHQW�XQ�WDX[�GH�UpFLGLYH�IRUWHPHQW�UpGXLW��/¶REWHQWLRQ�GH�
FHV�FHOOXOHV�GHPDQGH�FHSHQGDQW�GHV�FRPSpWHQFHV�WHFKQLTXHV�HW�GX�WHPSV��MXVTX¶j���VHPDLQHV�
GH�FXOWXUH�SRXU�O¶pWXGH�GH�&DQLJOLD�HW�DO����OH�PRPHQW�OH�SOXV�SHUWLQHQW�SRXU�VRQ�LQMHFWLRQ�Q¶HVW�
SDV� HQFRUH� VWDQGDUGLVp�� HW� SHX� G¶pWXGHV� UHFHQVHQW� OHXU� HIIHW� VXU� GHV� WHQGLQLWHV� GX� 7)6'�
QDWXUHOOHV��

ď͘ /HV�FHOOXOHV�VRXFKHV�GpULYpHV�GH�I°WXV��

'HV�FHOOXOHV�GH�I°WXV�pTXLQV�RQW�pWp�UpFXSpUpHV�SDU�IOXVK�XWpULQ�HW�PLVHV�HQ�FXOWXUH�SRXU�REWHQLU�
GHV�FHOOXOHV�VRXFKHV�UHVVHPEODQW�j�GHV�FHOOXOHV�HPEU\RQQDLUHV��:DWWV�HW�DO����������&HOOHV�FL�
RQW�pWp�LQMHFWpHV�GDQV�GHV�7)6'�OpVpV�XQH�VHPDLQH�SOXV�W{W�SDU�O¶LQMHFWLRQ�GH�FROODJpQDVHV��VXU�
��FKHYDX[��'HV�pYDOXDWLRQV�pFKRJUDSKLTXHV�RQW�pWp�UpDOLVpHV�WRXWHV�OHV�GHX[�VHPDLQHV�HW�RQW�
PRQWUp�GHV�DLUHV�WUDQVYHUVHV�GH�OpVLRQV�GLPLQXpHV�RX�pTXLYDOHQWHV�HQ�IRQFWLRQ�GX�PRPHQW��HW�
GHV� VFRUHV� G¶DOLJQHPHQW� GH� ILEUHV� DPpOLRUpV� j� �� VHPDLQHV� �:DWWV� HW� DO��� �������&RQFHUQDQW�
O¶DQDO\VH� KLVWRORJLTXH�� OHV� VFRUHV� pWDLHQW� QHWWHPHQW� DPpOLRUpV� SDU� UDSSRUW� DX[� �� FKHYDX[�
WpPRLQV��/¶XWLOLVDWLRQ�GH�FHV�FHOOXOHV�DSSDUDvW�GRQF�SURPHWWHXVH�HW�GHYUDLW�IDLUH�O¶REMHW�G¶pWXGHV�
j�JUDQGH�pFKHOOH�VXU�GHV�WHQGLQLWHV�GX�6)'7�QDWXUHOOHV��
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Đ͘ /HV�FRQFHQWUpV�GH�FHOOXOHV�LVVXHV�GH�WLVVX�DGLSHX[�

'X� WLVVX� DGLSHX[� D� pWp� SUpOHYp� GDQV� OD� UpJLRQ� GH� OD� EDVH� GH� OD� TXHXH� FKH]� �� FKHYDX[� VRXV�
DQHVWKpVLH��1L[RQ�HW�DO����������&H�WLVVX�D�pWp�GLJpUp�j�O¶DLGH�GH�FROODJpQDVHV�SXLV�FHQWULIXJp��HW�
OD�SDUWLH�ULFKH�HQ�FHOOXOHV�QXFOppHV�D�pWp�UpFXSpUpH�HW�LQMHFWpH�DX�QLYHDX�GH�OpVLRQV�GH�WHQGLQLWH��
&HV� OpVLRQV�DYDLHQW�pWp� LQGXLWHV�XQH�VHPDLQH�SOXV� W{W�j� O¶DLGH�GH�FROODJpQDVHV� �1L[RQ�HW�DO��
�������

/HV� DQDO\VHV� UpDOLVpHV� �� VHPDLQHV� DSUqV� OD� FKLUXUJLH� LQGXFWULFH� GH� WHQGLQLWH� RQW�PRQWUp� XQH�
DPpOLRUDWLRQ� GH� O¶DOLJQHPHQW� HW� GH� OD� GHQVLWp� GHV� ILEUHV�� HW� XQH� GLPLQXWLRQ� GH� O¶LQILOWUDW�
LQIODPPDWRLUH��GH�OD�YDVFXODULVDWLRQ�HW�GX�FROODJqQH�GH�W\SH�,,,�SDU�UDSSRUW�DX[�FKHYDX[�WpPRLQV��
/D�TXDQWLWp�GH�&203��WpPRLQ�GH�OD�V\QWKqVH�PDWULFLHOOH��pWDLW�pJDOHPHQW�DXJPHQWpH�FKH]�OHV�
FKHYDX[� WUDLWpV� �1L[RQ� HW� DO��� ��������
&HV� UpVXOWDWV� VRQW� HQFRXUDJHDQWV� PDLV� DXFXQH� pWXGH� j� ODUJH� pFKHOOH� RX� VXU� GHV� WHQGLQLWHV�
QDWXUHOOHV�Q¶D�pWp�HIIHFWXpH��

Ě͘ /H�SODVPD�ULFKH�HQ�SODTXHWWHV��3ODWHOHW�5LFK�3ODVPD��353��

/H�353�HVW�XQ�SURGXLW�LVVX�GH�OD�FHQWULIXJDWLRQ�GH�VDQJ�DXWRORJXH�GX�VDQJ�GH�O¶LQGLYLGX��0DU[��
�������
6D� IDEULFDWLRQ� UHSRVH� OD� SOXSDUW� GX� WHPSV� VXU� XQH� SUHPLqUH� FHQWULIXJDWLRQ� TXL� VpSDUH� OHV�
KpPDWLHV�GX�SODVPD�TXL�FRQWLHQW�OHV�OHXFRF\WHV��OHV�SODTXHWWHV��HW�OHV�IDFWHXUV�GH�FRDJXODWLRQ��
SXLV�G¶XQH�GHX[LqPH�FHQWULIXJDWLRQ�TXL�VpSDUH�OH�SODVPD�GHV�OHXFRF\WHV��GHV�SODTXHWWHV�HW�GHV�
TXHOTXHV�KpPDWLHV�UHVWDQWHV��0DU[���������&HWWH�GRXEOH�FHQWULIXJDWLRQ�SHUPHW�G¶REWHQLU�XQ�353�
DYHF� XQH� FRQFHQWUDWLRQ� � GH� SODTXHWWHV� DXJPHQWpH� SDU� UDSSRUW� DX� VDQJ�� TXL� GRLW� rWUH� G¶DX�
PLQLPXP��[��A��SODTXHWWHV�SDU�PLFUROLWUH��0DU[���������ELHQ�TXH�OHXU�FRQFHQWUDWLRQ�GLIIqUH�
HQ�IRQFWLRQ�GX�PRGH�GH�IDEULFDWLRQ���

/¶LQWpUrW�GH�FHV�SODTXHWWHV�HVW�TX¶XQH�IRLV�TX¶HOOHV�V¶DFWLYHQW�SRXU�IRUPHU�OH�FORX�SODTXHWWDLUH��
HOOHV�OLEqUHQW�GH�QRPEUHX[�IDFWHXUV�GH�FURLVVDQFHV�WHOV�TXH�OH�3'*)��OH�7*)�%pWD��OH�9(*)��HW�
O¶,*)���TXL�MRXHUDLHQW�XQ�U{OH�GDQV�OD�FLFDWULVDWLRQ�WHQGLQHXVH�HQ�DXJPHQWDQW�OD�SUROLIpUDWLRQ��OD�
PLJUDWLRQ�FHOOXODLUHV�HW�OD�V\QWKqVH�FROODJpQLTXH��%RVFK���������/H�353�HVW�XWLOLVp�GDQV�OH�FDGUH�
GHV� WHQGLQLWHV� VRXV� IRUPH� G¶LQMHFWLRQ� LQWUD� OpVLRQQHOOHV� pFKRJXLGpHV� GRQW� OH� WLPLQJ� LGpDO�
G¶LQMHFWLRQ�SDU�UDSSRUW�DX�WHPSV�GH�O¶DSSDULWLRQ�GH�OD� WHQGLQLWH�Q¶D�SDV�pWp�HQFRUH�GpWHUPLQp�
�%RVFK�� ������� &HSHQGDQW�� LO� VHPEOHUDLW� TXH� OHXU� XWLOLVDWLRQ� VXU� GHV� OpVLRQV� LQGXLWHV�
FKLUXUJLFDOHPHQW�� �� VHPDLQH� DSUqV� OD� FKLUXUJLH�� GRQQHUDLW� GHV� UpVXOWDWV� LQWpUHVVDQWV� j� ���
VHPDLQHV�DSUqV�OD�FKLUXUJLH��(Q�SDUWLFXOLHU��XQH�DXJPHQWDWLRQ�GH�OD�TXDQWLWp�GH�FROODJqQH�HW�GH�
VRQ�RUJDQLVDWLRQ��GHV�JO\FRVDPLQRJO\FDQHV��GH�OD�FHOOXODULWp�DLQVL�TXH�GH� OD� IRUFH�QpFHVVDLUH�
SRXU�LQGXLUH�XQH�UXSWXUH�GHV�WHQGRQV�WUDLWpV�VHUDLHQW�GpFULWV�VXLWH�j�FH�WUDLWHPHQW��%RVFK����������

,O�\�DXUDLW�pJDOHPHQW�XQH�DXJPHQWDWLRQ�GH�O¶DFWLYLWp�PpWDEROLTXH��%RVFK���������DLQVL�TXH�GH�OD�
QpRYDVFXODULVDWLRQ�� FHOOH�FL� pWDQW� TXDQWLILpH� SDU� GRSSOHU� FRXOHXU� j� O¶pFKRJUDSKLH� HW� SDU� OD�
TXDQWLWp�GH�IDFWHXU�9,,,��SUpVHQW�QRUPDOHPHQW�GDQV�OHV�FHOOXOHV�HQGRWKpOLDOHV�LQWqJUHV��%RVFK��
�������
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&HSHQGDQW��HQ�PpGHFLQH�KXPDLQH��LO�VHPEOHUDLW�TXH�OHV�353�ULFKHV�HQ�OHXFRF\WHV�IDYRULVHQW�XQH�
DFWLYLWp� FDWDEROLTXH� FRQWUDLUHPHQW� DX[� 353� ULFKHV� HQ� SODTXHWWHV� HW� SDXYUHV� HQ� OHXFRF\WHV�
�6XQGPDQ�HW�DO����������/D�FRPSRVLWLRQ�GX�353�HW�VRQ�PRGH�GH�IDEULFDWLRQ�VHPEOHQW�GRQF�rWUH�
FUXFLDX[�SRXU�REWHQLU�GHV�UpVXOWDWV�VDWLVIDLVDQWV�VXU�GHV�OpVLRQV�WHQGLQHXVHV��

6RQ�XWLOLVDWLRQ�VXU�GHV�WHQGLQLWHV�QDWXUHOOHV�FKH]�OH�FKHYDO�V¶HVW�IDLWH�GDQV�OH�FDGUH�GH�GHVPLWH�
GX�OLJDPHQW�VXVSHQVHXU�GX�ERXOHW�DVVRFLpH�j�XQH�LQIODPPDWLRQ�GH�O¶RV�VpVDPRwGH��DYHF�SRXU�
UpVXOWDW�XQ�SOXV�JUDQG�QRPEUH�GH�3XU�6DQJV�UHWRXUQDQW�j�OD�FRXUVH�VXU�OHXU�DQQpH�GHV�GHX[�DQV��
PDLV�SDV�GH�GLIIpUHQFHV�HQ�WHUPHV�GH�JDLQV�RX�SRXU�OHV�DQQpHV�VXLYDQWHV�GH�FRPSpWLWLRQ��*DUUHWW�
HW�DO����������'H�SOXV��GHV�°GqPHV���j���PRLV�SRVW�LQMHFWLRQ�DXWRXU�GX�SRLQW�G¶HQWUpH�GH�O¶DLJXLOOH�
RQW�pWp�QRWpV�FKH]�OHV�FKHYDX[�WUDLWpV��*DUUHWW�HW�DO����������

/D�VWDQGDUGLVDWLRQ�GH�FHWWH�PpWKRGH�HW�QRWDPPHQW�GH�OD�IDEULFDWLRQ�GX�353��GH�OD�TXDQWLWp�j�
LQMHFWHU� HW� GX�PRPHQW� OH�SOXV� SURSLFH� j� O¶LQMHFWLRQ� LQWUD�OpVLRQQHOOH� DSUqV� O¶DSSDULWLRQ� GH� OD�
WHQGLQLWH�FOLQLTXH�SRXUUDLW�FRQWULEXHU�j�HQ�WLUHU�OHV�PHLOOHXUV�EpQpILFHV�GDQV�VRQ�XWLOLVDWLRQ�VXU�
GHV�OpVLRQV�GX�7)6'��

Ğ͘ ,QWHUOHXNLQ���UHFHSWRU�DQWDJRQLVW�SURWHLQ��,5$3���

/HV�,5$3�VRQW�SURGXLWV�j�SDUWLU�GH�VpUXP�DXWRORJXH��HQ�H[SRVDQW�GX�VDQJ�WRWDO�j�GHV�ELOOHV�GH�
YHUUHV��TXL�VWLPXOHQW�OD�VpFUpWLRQ�GH�F\WRNLQHV�DQWL�LQIODPPDWRLUHV�HW�FRQWLHQQHQW�GHV�IDFWHXUV�
GH�FURLVVDQFH�FRQFHQWUpV�WHOV�TXH�O¶,*)��HW�OH�7*)�ȕ��*HEXUHN�HW�DO�����������

&KH]�OHV�FKHYDX[��OHV�WHQHXUV�HQ�DQWDJRQLVWH�GX�UpFHSWHXU�GH�O¶,/���,/�5D����HQ�F\WRNLQHV��HW�HQ�
IDFWHXUV�GH�FURLVVDQFH�VHPEOHQW�WUqV�GLIIpUHQWHV�HQ�IRQFWLRQ�GHV�GLIIpUHQWV�NLWV�GH�SUpSDUDWLRQ�
XWLOLVpV��,5$3�RX�,5$3,,���+UDUD�HW�DO�����������

/¶LQMHFWLRQ� LQWUD�OpVLRQQHOOH� GH� OD� SUpSDUDWLRQ� REWHQXH� JUkFH� DX� NLW� ,5$3� VXU� GHV� OpVLRQV�
QDWXUHOOHV�GH�WHQGLQLWHV�DLJXHV�GX�6)'7�SUpVHQWHV�VXU����FKHYDX[�D�PRQWUp�XQH�GLPLQXWLRQ�SOXV�
UDSLGH�GH�OD�ERLWHULH��XQH�DPpOLRUDWLRQ�SOXV�UDSLGH�GH�O¶DOLJQHPHQW�GHV�ILEUHV�j�O¶pFKRJUDSKLH�HW�
XQH�DXJPHQWDWLRQ�SOXV�SUpFRFH�GH�O¶pFKRJpQpLFLWp�GH�OD�OpVLRQ��*HEXUHN�HW�DO�����������

Ĩ͘ /HV�RQGHV�GH�FKRF�

/HV�RQGHV�GH�FKRF�H[WUD�FRUSRUHOOHV�VRQW�GHV�RQGHV�DFRXVWLTXHV�GpILQLHV�HVVHQWLHOOHPHQW�SDU�
OHXU�SUHVVLRQ�SRVLWLYH��OD�GXUpH�GH�OD�SKDVH�GH�SUHVVLRQ�SRVLWLYH�HW�GH�FHOOH�GH�SUHVVLRQ�QpJDWLYH�
�)LJ��������



ϰϱ�

)LJXUH������6FKpPD�G¶XQH�RQGH�GH�FKRF�

(Q�PpGHFLQH�KXPDLQH��OHV�RQGHV�GH�FKRF�VRQW�XWLOLVpHV�SRXU�DPpOLRUHU�OD�QpRYDVFXODULVDWLRQ�GHV�
WHQGRQV�DWWHLQWV�GH�WHQGLQLWH�HW�GLPLQXHU�OD�GRXOHXU�UHVVHQWLH�SDU�OH�SDWLHQW��HQ�SDUWLFXOLHU�GDQV�
OHV�FDV�GH�WHQGLQLWHV�GX�WHQGRQ�G¶$FKLOOH��GX�WHQGRQ�SDWHOODLUH�RX�GHV�WHQGRQV�TXL�V¶LQVqUHQW�DX�
QLYHDX� GH� O¶pSLFRQG\OH� GH� O¶DUWLFXODWLRQ� GX� FRXGH� �6KULYDVWDYD� HW� .DLODVK�� ������� /HXU�
XWLOLVDWLRQ�VXU�GHV�WHQGLQLWHV�GX�FRXGH�DXUDLHQW�DXVVL�SHUPLV�G¶DPpOLRUHU�OD�IRUFH�GX�WHQGRQ�HW�
O¶DPSOLWXGH�GX�PRXYHPHQW�DUWLFXODLUH��:DQJ�HW�&KHQ���������/H�PpFDQLVPH�G¶DFWLRQ�Q¶HVW�SDV�
HQFRUH�FRQQX�DYHF�FHUWLWXGH���

/D�WUDQVSRVLWLRQ�GH�FHWWH�PpWKRGH�HQ�PpGHFLQH�pTXLQH�D�SHUPLV�GH�GpPRQWUHU�XQ�LQWpUrW�SRXU�
DPpOLRUHU� OD�QpRYDVFXODULVDWLRQ�GH� WHQGRQV� DWWHLQWV�GH� WHQGLQLWHV� LQGXLWHV�H[SpULPHQWDOHPHQW�
SDU�GHV�LQMHFWLRQV�GH�FROODJpQDVHV�DX�FHQWUH�GX�WHQGRQ��.HUVK�HW�DO����������/HV�FKHYDX[�DYDLHQW�
DORUV�UHoX�WURLV�WUDLWHPHQWV�j�WURLV�VHPDLQHV�G¶LQWHUYDOOH��

Ő͘ /HV�LQMHFWLRQV�GH�JO\FRVDPLQRJO\FDQHV��

L� $FLGH�K\DOXURQLTXH�

'HV� LQMHFWLRQV� pFKRJXLGpHV� UpSpWpHV� G¶DFLGH� K\DOXURQLTXH� ���� PJ� FKDTXH� VHPDLQH� VXU� ���
VHPDLQHV��DX�QLYHDX�G¶XQH�OpVLRQ�GH�WHQGLQLWH�GX�7)6'�LQGXLWH�DYHF�GHV�FROODJpQDVHV�Q¶RQW�SDV�
SHUPLV�G¶DPpOLRUHU�OD�WDLOOH�GHV�OpVLRQV��OD�ERLWHULH��OD�FLFDWULVDWLRQ�REMHFWLYpH�j�O¶KLVWRORJLH��RX�
GH�GLPLQXHU�O¶pSDLVVLVVHPHQW�GX�WHQGRQ��*DXJKDQ�HW�DO�����������

/H�WDX[�GH�UpFLGLYH�DSSDUDLW�pJDOHPHQW�LQFKDQJp�HQWUH�GHV�FKHYDX[�HQ�SURJUDPPH�G¶H[HUFLFH�
OLPLWp�VHXO�HW�DVVRFLp�j�XQ�WUDLWHPHQW�V\VWpPLTXH�HW�LQWUD�OpVLRQQHO�G¶DFLGH�K\DOXURQLTXH��'\VRQ��
������� � &HSHQGDQW�� VRQ� XWLOLVDWLRQ� VRXV� IRUPH� G¶LQMHFWLRQ� LQWUDWKpFDOH� ORUV� GH� WHQGLQLWHV� GX�
IOpFKLVVHXU�SURIRQG�GX�GRLJW�LQGXLWHV�SDU�GHV�FROODJpQDVHV�VHPEOHUDLW�GLPLQXHU�O¶LQILOWUDWLRQ�GH�
FHOOXOHV�LQIODPPDWRLUHV��OHV�KpPRUUDJLHV�LQWUD�WHQGLQHXVHV�HW�DPpOLRUHU�OD�VWUXFWXUH�KLVWRORJLTXH�
GX�WHQGRQ��*DXJKDQ�HW�DO����������

3XLVVDQFH

7HPSV



ϰϲ�

LL� *O\FRVDPLQRJO\FDQHV�VXOIDWpV��

7RXMRXUV� VXU� XQ� PRGqOH� GH� WHQGLQLWH� GX� 7)6'� LQGXLW� SDU� GHV� FROODJpQDVHV�� GHV� LQMHFWLRQV�
LQWUDPXVFXODLUHV� GH� ���PJ�GH�JO\FRVDPLQRJO\FDQHV� SRO\VXOIDWpV� WRXV� OHV� �� MRXUV� SHQGDQW���
WUDLWHPHQWV�j�SDUWLU�GX�MRXU�VXLYDQW�O¶LQGXFWLRQ�GH�OD�OpVLRQ�RQW�pWp�WHVWpHV��&HOOHV�FL�RQW�SHUPLV�
G¶REWHQLU� XQH� UpGXFWLRQ� VLJQLILFDWLYHPHQW� SOXV� UDSLGH� GH� OD� WDLOOH� GH� OD� OpVLRQ�� pYDOXpH� SDU�
pFKRJUDSKLH�SXLV�j�O¶KLVWRORJLH��5HGGLQJ�HW�DO�����������

'\VRQ�D�FHSHQGDQW�FRPSDUp�OH� WDX[�GH�UpFLGLYH�GHV�WHQGLQLWHV�GX�6)'7�QDWXUHOOHV�HQWUH�GHV�
FKHYDX[�VXLYDQW�XQ�SURWRFROH�GH�UpKDELOLWDWLRQ�FODVVLTXH�DYHF���

� 'HV�FKHYDX[�UHFHYDQW�GHV�*$*�SRO\VXOIDWpV�SDU�OH�ELDLV�G¶LQMHFWLRQV�LQWUD�OpVLRQQHOOHV�

� 'HV�FKHYDX[�UHFHYDQW�GHV�*$*�SDU�YRLH�V\VWpPLTXH����LQMHFWLRQV�LQWUDPXVFXODLUHV�j���
MRXUV�G¶LQWHUYDOOH��

� 'HV�FKHYDX[�UHFHYDQW�FHV�GHX[�WUDLWHPHQWV���

/HV�UpVXOWDWV�GH�O¶pWXGH�LQGLTXH�TXH�OH�WDX[�GH�UpFLGLYH�HVW�OH�PrPH�DSUqV����j����PRLV�GH�VXLYL�
SRXU� FKDFXQ�GH� FHV� �� JURXSHV� GH� FKHYDX[� �'\VRQ�� ������� FH� TXL� FRQGXLW� j� V¶LQWHUURJHU� VXU�
O¶XWLOLWp� GH� OHXU� XWLOLVDWLRQ� VXU� GHV� WHQGLQLWHV� QDWXUHOOHV��&HV� LQMHFWLRQV� RQW� pWp� ELHQ� WROpUpHV�
�'\VRQ���������

Ś͘ %pWD�DPLQRSURSULRQLWULOH�

/H�EHWD�DPLQRSURSULRQLWULOH�IXPDUDWH��%$31�)��UHWDUGH�OD�IRUPDWLRQ�GHV�OLDLVRQV�FRYDOHQWHV�
HQWUH�OHV�PROpFXOHV�GH�FROODJqQH��GRQQDQW�DLQVL�SOXV�GH�WHPSV�DX[�ILEUHV�GH�V¶DOLJQHU�HQ�UDSSRUW�
DYHF�O¶RULHQWDWLRQ�GHV�FKDUJHV�PpFDQLTXHV�H[HUFpHV�VXU�OH�WHQGRQ��$OYHV�HW�DO�����������

6RQ�XWLOLVDWLRQ�SDU�LQMHFWLRQ�LQWUD�OpVLRQQHOOH�VXU�GHV�WHQGLQLWHV�LQGXLWHV�SDU�GHV�FROODJpQDVHV����
MRXUV�SOXV�W{W�D�HIIHFWLYHPHQW�SHUPLV�G¶REWHQLU�GHV�ILEUHV�GH�FROODJqQH�PLHX[�RULHQWpHV�ORUV�GH�
O¶DQDO\VH�KLVWRORJLTXH�j�����MRXUV�DSUqV�O¶LQGXFWLRQ�GHV�OpVLRQV�SDU�FROODJpQDVHV��$OYHV�HW�DO��
�������&HSHQGDQW��OHV�ILEUHV�VHUDLHQW�GH�SOXV�IDLEOH�GLDPqWUH��<DPDPRWR�HW�DO����������HW�OHV�
FHOOXOHV�GX�WHQGRQ�SUpVHQWHUDLHQW�GHV�DOWpUDWLRQV�PRUSKRORJLTXHV�HW�V\QWKpWLVHUDLHQW�PRLQV�GH�
SURWpLQHV�HW�GH�FROODJqQH��'DKOJUHQ�HW�DO����������G¶R��XQH�IUDJLOLWp�VXSSRVpH�GX�WHQGRQ�WUDLWp��

ŝ͘ /HV�LQMHFWLRQV�SpUL�OpVLRQQHOOHV�GH�FRUWLFRwGHV�

/HV� LQMHFWLRQV� SpUL�OpVLRQQHOOHV� GH� FRUWLFRwGHV� VXU� GHV� WHQGRQV� VDLQV� SHXYHQW� SURYRTXHU� XQH�
QpFURVH�GHV�ILEUHV�GH�FROODJqQHV��OD�PRUW�GH�ILEUREODVWHV�HW�GHV�FDOFLILFDWLRQV��3RRO�HW�DO����������
HW�Q¶DSSDUDLVVHQW�GRQF�SDV�LQWpUHVVDQWHV�GDQV�OH�FDGUH�GHV�WHQGLQLWHV�GX�7)6'�GX�FKHYDO���



ϰϳ�

ũ͘ �'LPpWK\OVXOIR[LGH�

/H�GLPpWK\OVXOIR[LGH��'062��D�pWp�XWLOLVp�SDU�YRLH�WRSLTXH�GDQV�OH�FDGUH�GH�WHQGLQLWH�DLJXs�
DILQ� GH� OLPLWHU� O¶LQIODPPDWLRQ� �$YHOOD� HW� 6PLWK�� ������� &HSHQGDQW�� VRQ� XWLOLVDWLRQ� VXU� GHV�
WHQGRQV�G¶$FKLOOH�FKH]�OH�UDW�D�PLV�HQ�pYLGHQFH�XQH�GLPLQXWLRQ�GH�OD�UpVLVWDQFH�j�OD�WUDFWLRQ�GX�
WHQGRQ�GH�����DSUqV���MRXUV�G¶XWLOLVDWLRQ��HW�VRQ�HPSORL�DSSDUDvW�GRQF�SHX�VpFXULWDLUH�GDQV�OD�
JHVWLRQ�GH�WHQGLQLWHV��$OEUHFKWVHQ�HW�+DUYH\���������

(Q�SOXV�GH�FHV� WKpUDSLHV�� OH� ODVHU�D�pWp�XWLOLVp�GDQV� OH�EXW�G¶DLGHU�j� VRLJQHU� OHV�FKHYDX[�GHV�
WHQGLQLWHV�GX�7)6'���

-� /¶LPSRUWDQFH�GHV�PRGqOHV�DQLPDX[�GDQV� OD�FRPSUpKHQVLRQ�HW� OD�SULVH�HQ�FKDUJH�GHV�
WHQGLQLWHV�FKH]�O¶KXPDLQ��

4X¶HOOH� VRLW� pWXGLpH� G¶XQ� SRLQW� GH� YXH� GH� VHV� PpFDQLVPHV� G¶DSSDULWLRQ�� GH� FLFDWULVDWLRQ��
G¶LPDJHULH�� RX� GHV� WUDLWHPHQWV� SURSRVpV�� OD� WHQGLQLWH� GX� IOpFKLVVHXU� VXSHUILFLHO� GX� GRLJW� GX�
FKHYDO�HVW�pWXGLpH�HQ�UDSSRUW�pWURLW�DYHF�OHV�WHQGLQLWHV�G¶$FKLOOH�FKH]�OHV�UDWV�PDLV�pJDOHPHQW�
FKH]�O¶+RPPH��6PLWK���������

(Q�HIIHW��OH�7)6'�SUpVHQWH�GHV�UHVVHPEODQFHV�GDQV�VHV�IRQFWLRQV�FKH]�OH�FKHYDO�DYHF�OH�WHQGRQ�
G¶$FKLOOH�FKH]�O¶+RPPH��HW�OHV�GHX[�VRQW�VXMHWV�j�GHV�GpJpQpUHVFHQFHV�VXLWH�DX�VXSSRUW�GX�SRLGV�
HW� j� GHV� FKDUJHV� LPSRUWDQWHV� HW� UpSpWpHV� �6PLWK�� ������� /¶DSSRUW� G¶LQIRUPDWLRQV� SRXU� OHV�
WHQGLQLWHV�pTXLQHV�VHUW�GRQF�j�OD�UHFKHUFKH�HQ�PpGHFLQH�KXPDLQH���HW�HQ�SDUWLFXOLHU��O¶XWLOLVDWLRQ�
GHV� FHOOXOHV� VRXFKHV� DXWRORJXHV� FKH]� OH� FKHYDO� DSSDUDLW� WUqV� VpFXULWDLUH� HW� D� SHUPLV� OH�
GpYHORSSHPHQW�G¶HVVDLV�FOLQLTXHV�FKH]�O¶KXPDLQ��6PLWK���������

3DU�DLOOHXUV�� OHV�pWXGHV�PHQpHV�FKH]�OHV� WHQGLQLWHV�G¶$FKLOOH�FKH]�OHV� UDWV�HW� OHV�FKHYDX[�RQW�
SHUPLV�pJDOHPHQW�GH�IRXUQLU�GHV�LQIRUPDWLRQV�SUpFLHXVHV�SRXU�OHV�KXPDLQV��HQ�SDUWLFXOLHU�GDQV�
OHV�GRPDLQHV�GH�OD�SK\VLRSDWKRORJLH��GHV�IDFWHXUV�GH�ULVTXH�HW�GH�OD�FLFDWULVDWLRQ�SXLVTXH�OHV�
WHQGLQLWHV�SHXYHQW�SOXV�IDFLOHPHQW�rWUH�pYDOXpHV�j�FKDTXH�VWDGH�GH�OD�PDODGLH��HW�GH�PDQLqUH�
SOXV�LQYDVLYH�SDU�OH�ELDLV�G¶DQDO\VHV�KLVWRORJLTXHV�RX�PROpFXODLUHV��:DUGHQ���������(OOHV�RQW�
pJDOHPHQW�SHUPLV� OD� UpDOLVDWLRQ�GH�PRGLILFDWLRQV�JpQpWLTXHV��SDU�H[HPSOH�SRXU�GpFRXYULU�GH�
U{OH� GH� OD� SURWpLQH�&203� SDU� GHV� H[SpULHQFHV� GH� NQRFN� RXW� TXL� Q¶DXUDLHQW� MDPDLV� SX� rWUH�
UpDOLVpHV�FKH]�O¶+RPPH�SRXU�GHV�UDLVRQV�pWKLTXHV�pYLGHQWHV��+DVW�HW�DO����������

%LHQ� TXH� FHV�PRGqOHV� DQLPDX[� HW� TXDGUXSqGHV� QH� UHSUpVHQWHQW� SDV� XQ�PRGqOH� SDUIDLW� SRXU�
O¶KXPDLQ��HOOHV�SHUPHWWHQW�QpDQPRLQV�G¶DYDQFHU�SOXV�UDSLGHPHQW�HW�G¶RULHQWHU�OD�UHFKHUFKH�FKH]�
O¶+RPPH�� /¶pWXGH� GH� OD� WKpUDSLH� DX� ODVHU� FKH]� OH� FKHYDO� VH� YRLW� DXVVL� LQWULTXpH� GDQV� OHV�
LQIRUPDWLRQV�UHFXHLOOLHV�FKH]�OHV�UDWV�HW�OHV�KXPDLQV��



ϰϴ�



ϰϵ�

,,� 7KpUDSLH�DX�ODVHU���DGRSWHU�GHV�SDUDPqWUHV�DGpTXDWV�DX�FLEODJH�G¶XQH�OpVLRQ�GX�
6)'7�

$� ,QWURGXFWLRQ��

/D�WKpUDSLH�DX�ODVHU��GDQV�OH�FDGUH�GHV�WHQGLQLWHV��D�XQ�GRXEOH�REMHFWLI���PDMRUHU�OH�FRQIRUW�GX�
FKHYDO��PDLV�DXVVL�DFFpGHU�j�XQH�FLFDWULVDWLRQ�GH�TXDOLWp�VXSpULHXUH�DILQ�GH�GLPLQXHU�OH�WDX[�GH�
UpFLGLYH�HW�G¶DFFpOpUHU�OD�UHPLVH�DX�WUDYDLO��8Q�FKRL[�GH�SDUDPqWUHV�DSSURSULpV�j�OD�UpDOLVDWLRQ�
GH� FHW� REMHFWLI� HVW� H[SRVp� FL�GHVVRXV�� DFFRPSDJQp� GH� QRWLRQV� GH�PpFDQLVPHV�PROpFXODLUHV�
ORUVTX¶LOV�VRQW�FRQQXV���

%� /D�GLYHUVLWp�GHV�ODVHUV�

�� 'pILQLWLRQ�GX�ODVHU�

©�/DVHU�ª�HVW�O¶DFURQ\PH�GH�/LJKW�$PSOLILFDWLRQ�E\�6WLPXODWHG�(PLVVLRQ�RI�5DGLDWLRQ��,O�V¶DJLW�
G¶XQH�OXPLqUH�PRQRFKURPDWLTXH��XQH�ORQJXHXU�G¶RQGH���FRKpUHQWH��OHV�RQGHV�VRQW�HQ�SKDVH���
HW�FROLPDWpH��OHV�IDLVFHDX[�VRQW�SDUDOOqOHV�HW�VXLYHQW�XQH�PrPH�GLUHFWLRQ���0DWWRV�HW�DO����������
8Q�UD\RQ�ODVHU�HVW�GpILQL�SDU�VD�ORQJXHXU�G¶RQGH��TXL�FRUUHVSRQG�j�XQH�FRXOHXU��/D�SOXSDUW�GHV�
ODVHUV�XWLOLVpV�HQ�PpGHFLQH�pPHWWHQW�XQ�UD\RQ�j�OD�OLPLWH�GH�O¶LQIUDURXJH�RX�LQIUDURXJH��)LJ�������
FDU�SOXV�OD�ORQJXHXU�G¶RQGH�HVW�KDXWH��SOXV�OD�OXPLqUH�SpQqWUH�OH�WLVVX�HQ�SURIRQGHXU��5\DQ�HW�
DO�����������

)LJXUH������6SHFWUH�GH�OD�OXPLqUH��G¶DSUqV�.DUWDEOH������



ϱϬ�

�� /HV�SDUDPqWUHV�GX�ODVHU�

&KDTXH�ODVHU�D�VHV�SDUDPqWUHV��TX¶LO�FRQYLHQW�GH�FRQQDvWUH�HW�GH�FRPSUHQGUH�DILQ�G¶RSWLPLVHU�
VRQ�XWLOLVDWLRQ����

x 7\SH� GH� ODVHU��� 1G� <$*� �QHRG\PLXP�GRSHG� \WWULXP� DOXPLQXP� JDUQHW��� OLJKW�HPLWWLQJ�
GLRGHV��/('��

x /RQJXHXU�G¶RQGH��QP�� �

x 6XUIDFH�H[SRVpH��FPð�� �

x 3XLVVDQFH� �:���� 4XDQWLWp� G¶pQHUJLH� GpOLYUpH� SDU� VHFRQGH� HQ� ZDWWV� �:��� 3RXU� OHV� ODVHUV�
SXOVpV��OD�SXLVVDQFH�IDLW�UpIpUHQFH�j�OD�SXLVVDQFH�LQVWDQWDQpH��HW�QRQ�j�OD�SXLVVDQFH�PR\HQQH��

x (QHUJLH��-����4XDQWLWp�GH�SKRWRQV�UHoXV�SDU�OD�FLEOH�GXUDQW�OH�WUDLWHPHQW��-��

x 3XLVVDQFH�PR\HQQH��:��

x )UpTXHQFH���1RPEUH�GH�SXOVDWLRQV�SDU�VHFRQGH��+]��

x /D� GXUpH� G¶H[SRVLWLRQ��� 7HPSV� G¶LUUDGLDWLRQ�� ,O� FRUUHVSRQG� j� OD� VRPPH� GHV� GXUpHV� GHV�
SXOVDWLRQV�HQ�PRGH�SXOVp���V��

x /H�PRGH�G¶pPLVVLRQ���FRQWLQX��O¶pQHUJLH�GpOLYUpH�HVW�FRQVWDQWH�HW�OD�SXLVVDQFH�KRPRJqQH�
GXUDQW�OH�WUDLWHPHQW��RX�SXOVp��O¶pQHUJLH�HVW�GpOLYUpH�j�KDXWH�SXLVVDQFH�SHQGDQW�GHV�SpULRGHV�
GH� O¶RUGUH� GH� OD�PLFURVHFRQGH�� HQWUHFRXSpHV� GH� SpULRGHV� ©�WHPSV� RII�ª� GH� O¶RUGUH� GH� OD�
PLOOLVHFRQGH��YRLU�)LJ������

x /D�GRVH���pQHUJLH�UHoXH�SDU�XQLWp�GH�VXUIDFH��-�Pð�

)LJXUH������6FKpPDWLVDWLRQ�GHV�WHPSV�©�RQ�ª�HW�©�RII�ª�GX�ODVHU�SXOVp�

/D�PXOWLSOLFLWp�GH�FHV�SDUDPqWUHV�DERXWLW�j�XQH�GLYHUVLWp�GHV�ODVHUV�XWLOLVpV�HQ�UHFKHUFKH�HW�
SUpVHQWV�VXU�OH�PDUFKp���

3XLVVDQFH��:�

7HPSV�© RQ ª 7HPSV�© RII ª

3LF�GH�SXLVVDQFH

7HPSV��V�



ϱϭ�

�� 'H�OD�WKpUDSLH�GH�EDVVH�LQWHQVLWp�YHUV�OD�WKpUDSLH�GH�KDXWH�LQWHQVLWp�

/HV� GpEXWV� GH� OD� WKpUDSLH� DX� ODVHU� FRUUHVSRQGHQW� j� O¶XWLOLVDWLRQ� GH� ODVHUV� FRQWLQXV� GH� IDLEOH�
LQWHQVLWp� VXU� GHV� VXSSRUWV� �SHDX�� FLFDWULFHV�� WHQGRQV�� PXVFOHV�� «�� HW� GHV� FLEOHV� �FHOOXOHV��
DQLPDX[��KXPDLQV��YDULpV��&HV�ODVHUV�VRQW�DSSDUXV�GDQV�OHV�DQQpHV�������HW�VRQW�FDUDFWpULVpV�
SDU�XQ�PRGH�G¶pPLVVLRQ�FRQWLQX�HW�XQH�SXLVVDQFH�TXL�Q¶H[FqGH�SDV�����P:��5\DQ�HW�DO�����������

/HXU�XWLOLVDWLRQ�GDQV�XQ�FDGUH�GH�WHQGLQLWHV�GX�WHQGRQ�G¶$FKLOOH�FKH]�OH�UDW�VHPEOH�GLPLQXHU�OD�
SURSRUWLRQ�GH�FROODJqQH�,,,��W\SLTXH�GX�WLVVX�FLFDWULFLHO��HW�DXJPHQWHU�OD�SURSRUWLRQ�GX�FROODJqQH�
,��QDWXUHOOHPHQW�PDMRULWDLUH�GDQV�OHV�WHQGRQV�VDLQV��GH�-HVXV�HW�DO����������SHUPHWWDQW�DLQVL�XQH�
FLFDWULVDWLRQ�GH�PHLOOHXUH�TXDOLWp���

$SUqV�WpQRWRPLH�GX�WHQGRQ�G¶$FKLOOH�FKH]�OH�UDW�HW�WUDLWHPHQW�DX�ODVHU��OHV�ILEUHV�GH�FROODJqQH�
VRQW�PLHX[�RULHQWpHV�HW�RUJDQLVpHV�G¶DSUqV�XQH�pWXGH�VH�EDVDQW�VXU� O¶LQGLFH�GH�ELUpIULQJHQFH�
RSWLTXH��DYHF�XQ�HIIHW�SOXV�RX�PRLQV�PDUTXp�VHORQ�OD�ORQJXHXU�G¶RQGH�FKRLVLH��&DUULQKR�HW�DO��
�������

7RXMRXUV� VXU� GHV� WHQGRQV� G¶$FKLOOH� GH� UDW�� O¶XWLOLVDWLRQ� GX� ODVHU� HQ�PRGH� SXOVp� IDYRULVH� OH�
UHPRGHODJH� GH� OD� PDWULFH� H[WUDFHOOXODLUH� SDU� OH� ELDLV� GH� O¶DFWLYDWLRQ� GHV� HQ]\PHV� 003���
�0DWUL[�0HWDOORSURWHLQDVH����DLQVL�TXH� OD� V\QWKqVH�FROODJpQLTXH� �*XHUUD�HW�DO����������'¶XQ�
SRLQW�GH�YXH�FOLQLTXH��OD�ERLWHULH�GHV�UDWV�V¶HQ�WURXYH�GLPLQXpH��*XHUUD�HW�DO����������

/H�ODVHU�VHUDLW�pJDOHPHQW�j�O¶RULJLQH�G¶XQ�HIIHW�DQWL�LQIODPPDWRLUH�HW�SHUPHWWUDLW�OD�GLPLQXWLRQ�
GH�OD�TXDQWLWp�GH�F\WRNLQHV�SUR�LQIODPPDWRLUHV�WHOOHV�TXH�OH�71)�DOSKD��HW�O¶,/����7RUUHV�6LOYD�
HW� DO��� ������� DLQVL� TXH� G¶HQ]\PHV� GH� GpJUDGDWLRQ� GH� OD�PDWULFH� WHOOHV� TXH� OHV�003��� HW� ��
�0DUTXHV�HW�DO����������HW�DXUDLW�XQ�HIIHW�DQDOJpVLTXH��*RPHV�HW�DO���������(QZHND�HW�DO����������

(QILQ��LO�VWLPXOHUDLW�OD�QpRDQJLRJHQqVH�HW�GRQF�OD�YDFXODULVDWLRQ�GX�WLVVX�FLFDWULFLHO�SDU�OH�ELDLV�
GH�O¶DXJPHQWDWLRQ�GH�OD�TXDQWLWp�GH�9(*)��0DUTXHV�HW�DO����������

'HV�pWXGHV�LQ�YLWUR�RQW�DXVVL�PRQWUp�TXH�OD�PLJUDWLRQ�GHV�WpQRF\WHV�YHUV�OD�SDUWLH�HQGRPPDJpH�
GX�WHQGRQ�pWDLW�VWLPXOpH�SDU�OH�ODVHU��7VDL�HW�DO����������

&HSHQGDQW��SUHVTXH����DQV�DSUqV�OH�GpEXW�G¶XWLOLVDWLRQ�GX�ODVHU�GH�EDVVH�LQWHQVLWp��FHWWH�WKpUDSLH�
QH�IDLW�WRXMRXUV�SDV�O¶XQDQLPLWp��TXHOTXHV�VRLHQW�OD�FLEOH�HW�O¶REMHFWLI�GX�WUDLWHPHQW��%DVIRUG��
�������+DPEOLQ�HW�DO����������(Q�SDUWLFXOLHU��VRQ�XWLOLVDWLRQ�GDQV�OH�FDGUH�GH�WHQGLQLWHV�GX�7)6'�
GX�FKHYDO�V¶HVW�DYpUpH�LQHIILFDFH�GDQV�O¶DXJPHQWDWLRQ�GX�SRXUFHQWDJH�GH�FKHYDX[�UHWRXUQDQW�HQ�
FRPSpWLWLRQ��0DUU�HW�DO�����������

/¶RIIUH�GpFRXVXH�HW�OH�PDQTXH�GH�UpVXOWDWV�FRQYDLQFDQWV�RQW�DERXWL�j�OD�QDLVVDQFH�G¶XQH�DXWUH�
IRUPH�GH�WKpUDSLH�DX�ODVHU��SOXV�SXLVVDQWH�HW�DJLVVDQW�H[FOXVLYHPHQW�HQ�PRGH�SXOVp��OD�WKpUDSLH�
DX�ODVHU�GH�KDXWH�LQWHQVLWp���

,O�DSSDUDLW�GRQF�QpFHVVDLUH�GH�UDLVRQQHU�OH�FKRL[�GHV�SDUDPqWUHV��HW�GH�VH�EDVHU�VXU�OHV�UHFKHUFKHV�
SUpFpGHPPHQW�PHQpHV�DILQ�GH�SURSRVHU�XQ�ODVHU�HIILFDFH�GDQV�OH�WUDLWHPHQW�GHV�WHQGLQLWHV�GX�
IOpFKLVVHXU�VXSHUILFLHO�GX�GRLJW�FKH]�OH�FKHYDO���
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&� 2EWHQLU�XQH�DFWLRQ�WKpUDSHXWLTXH�HQ�XWLOLVDQW�GHV�SDUDPqWUHV�DGpTXDWV��

/HV�HIIHWV�WKpUDSHXWLTXHV�VRQW�UHSUpVHQWpV�SDU�OHV�HIIHWV�SKRWR�DFRXVWLTXHV��SKRWR�WKHUPLTXHV��
HW�OD�SKRWRELRPRGXODWLRQ���

�� )DYRULVHU�O¶HIIHW�SKRWR�DFRXVWLTXH�

&RQWUDLUHPHQW�DX[�ODVHUV�GH�EDVVH�LQWHQVLWp��TXL�IRQFWLRQQHQW�HQ�pPLVVLRQ�FRQWLQXH��OHV�ODVHUV�
SXOVpV�GH�KDXWH�LQWHQVLWp�LQGXLVHQW�XQ�HIIHW�SKRWR�DFRXVWLTXH��(Q�HIIHW��XQH�SDUWLH�GH�O¶pQHUJLH�
GX�ODVHU�HVW�FRQYHUWLH�HQ�FKDOHXU��FH�TXL�SURYRTXH�XQH�©�SKRWR�H[SDQVLRQ�ª�GX�PLOLHX�FLEOH��(Q�
UHYDQFKH��GXUDQW� OH�©�WHPSV�RII�ª��F¶HVW�j�GLUH�HQ�GHX[�LPSXOVLRQV�� OH�PLOLHX�VH�UHIURLGLW���RQ�
SDUOH�GH�©�SKRWR�FRQWUDFWLRQ�ª��)RUWXQD�HW�0DVRWWL���������

$LQVL��XQH�SDUWLH�GH�O¶pQHUJLH�pPLVH�SDU�OH�ODVHU�HVW�FRQYHUWLH�SDU�OHV�FHOOXOHV�HW�OHV�WLVVXV�HQ�
pQHUJLH� PpFDQLTXH�� /HV� FHOOXOHV� HW� OHV� WLVVXV� UpDJLVVHQW� DORUV� GH� PDQLqUH� DQDORJXH� j� VL� LOV�
VXELVVDLHQW�GHV�F\FOHV�GH�PLVH�HQ�FKDUJH���UHOkFKHPHQW��2U��GH�QRPEUHXVHV�pWXGHV�RQW�PRQWUp�
TXH�OH�VWUHVV�PpFDQLTXH�pWDLW�XQ�IDFWHXU�FOHI�GDQV�O¶KRPpRVWDVLH�GHV�WLVVXV��(Q�SDUWLFXOLHU��LO�D�
pWp�SURXYp�SDU�GHV�pWXGHV�LQ�YLWUR�VXU�FHOOXOHV�KXPDLQHV�TX¶XQ�ODVHU�SXOVp�1G�<$*�GH�ORQJXHXU�
G¶RQGH������QP�SRXYDLW�DYRLU�OHV�HIIHWV�VXLYDQWV��0RQLFL�HW�DO�����������

Ͳ 8QH� UpRUJDQLVDWLRQ� GX� UpVHDX� GH� F\WRVTXHOHWWH� �PLFURWXEXOHV�� PLFURILODPHQWV� HW�
ILODPHQWV� LQWHUPpGLDLUHV��)LJ������GDQV� OHV�SRSXODWLRQV�FHOOXODLUHV�VXLYDQWHV��� FHOOXOHV�
HQGRWKpOLDOHV�� PpVHQFK\PDWHXVHV�� HW� FHOOXOHV� GX� WLVVX� FRQMRQFWLI�� /H� QLYHDX�
G¶H[SUHVVLRQ� JpQpWLTXH� GHV� GLIIpUHQWV� FRQVWLWXDQWV� GX� F\WRVTXHOHWWH� HVW� pJDOHPHQW�
DIIHFWp���

)LJXUH������6FKpPD�GX�F\WRVTXHOHWWH�G¶XQH�FHOOXOH�HXFDU\RWH

Ͳ 8QH�UHGLVWULEXWLRQ�GHV�LQWpJULQHV�WUDQVPHPEUDQDLUHV�

Ͳ 8QH� DXJPHQWDWLRQ� GH� SURGXFWLRQ� GH�0(&�SDU� OHV� FHOOXOHV� GHV� WLVVXV� FRQMRQFWLIV�� HQ�
SDUWLFXOLHU�GX�FROODJqQH�GH�W\SH�,,�HW�GHV�DJJUpFDQV�SDU�OHV�FKRQGURF\WHV��HW�GX�FROODJqQH�
,�HW�GH�OD�ILEURQHFWLQH�SDU�OHV�ILEUREODVWHV����

)LODPHQWV�LQWHUPpGLDLUHV��

0LFURILODPHQWV�G¶DFWLQH��

0LFURWXEXOHV��
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Ͳ /D� UpJXODWLRQ� GH� OD� SURGXFWLRQ� GH� ILEURQHFWLQH� HW� VD� GLVWULEXWLRQ� FKH]� GHV� FHOOXOHV�
HQGRWKpOLDOHV�� (Q� HIIHW�� VRXV� WUDLWHPHQW� ODVHU�� OH� UpVHDX� GH� ILEURQHFWLQH� VHPEOH� rWUH�
PLHX[�RUJDQLVp�HW�UpSDUWL��/H�U{OH�GH�OD�ILEURQHFWLQH�HVW�GH�UHOLHU�OHV�FHOOXOHV�GH�OD�PDWULFH�
DX[�ILEUHV�GH�FROODJqQH��)LJ�������FH�TXL�LQWHUYLHQW�GDQV�OHV�PpFDQLVPHV�GH�FURLVVDQFH��
GH�GLIIpUHQWLDWLRQ�HW�G¶DGKpVLRQ�FHOOXODLUH��&HV�FKDQJHPHQWV�SRXUUDLHQW�FRQWULEXHU�j�XQH�
PHLOOHXUH�FLFDWULVDWLRQ�GHV�WLVVXV�OpVpV��

)LJXUH������5HSUpVHQWDWLRQ�VFKpPDWLTXH�GH�O¶RUJDQLVDWLRQ�GH�OD�PDWULFH�H[WUDFHOOXODLUH

Ͳ /¶LQGXFWLRQ�GH�VFKpPDV�GH�GLIIpUHQWLDWLRQ�GDQV�GHV�FHOOXOHV�+06F��OHVTXHOOHV�VXLYHQW�
GHV� YRLHV� GH� GLIIpUHQWLDWLRQ� GH� WLVVXV� DYHF� GHV� IRQFWLRQV� DQWLJUDYLWDWLRQQHOOHV�
�FKRQGURJHQqVH��RVWpREODVWRJHQqVH«��

&HV�FKDQJHPHQWV�VRQW�VLPLODLUHV�j�FHX[�UHWURXYpV�ORUVTXH�GHV�WHVWV�GH�FKDUJH�PpFDQLTXH�VRQW�
DSSOLTXpV�j�FHV�W\SHV�FHOOXODLUHV��0RQLFL�HW�DO����������

�� /HV�HIIHWV�SKRWR�WKHUPLTXHV�

/¶XWLOLVDWLRQ� GX� ODVHU� DXJPHQWH� OD� WHPSpUDWXUH� GX� WLVVX� WUDLWp�� GRQF� OD� YLWHVVH� GHV� UpDFWLRQV�
ELRFKLPLTXHV�� \� FRPSULV� OHV� UpDFWLRQV� SURGXFWULFHV� G¶$73� �$GpQRVLQH� 7UL�3KRVSKDWH��� /D�
TXDQWLWp�G¶pQHUJLH�GLVSRQLEOH�SRXU� OHV�FHOOXOHV�DXJPHQWH�GRQF�DXVVL��/H�JUDGLHQW�GH� FKDOHXU�
HQWUH�WLVVX�FLEOH�HW�WLVVX�SpULSKpULTXH�IDYRULVH�DXVVL�OD�PLFURFLUFXODWLRQ�VDQJXLQH�HW��FH�IDLVDQW��
SHUPHW� XQ� DSSRUW� GHV� QXWULPHQWV� HW� XQ� GpSDUW� GHV� GpFKHWV� PpWDEROLTXHV� SOXV� HIILFDFH�� /H�
GUDLQDJH�O\PSKDWLTXH�V¶HQ�WURXYH�DLQVL�PDMRUp��HW�SURYRTXH�XQH�GLPLQXWLRQ�GH�O¶°GqPH�ORFDO�
�'DOORQJHYLOOH�HW�DO����������

*O\FRVDPLQRJO\FDQHV�
&ROODJqQH��
)LEURQHFWLQH�
0HPEUDQH�FHOOXODLUH��

,QWpJULQHV��
&\WRVTXHOHWWH�
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�� /D��SKRWRELRPRGXODWLRQ�

Ă͘ 3ULQFLSH�GH�OD�SKRWRELRPRGXODWLRQ�

/¶pQHUJLH�GHV�SKRWRQV�LVVXV�GX�IDLVFHDX�OXPLQHX[�VH�FRQYHUWLW��SDU�OH�ELDLV�GHV�FKURPRSKRUHV��
HQ�UpDFWLRQV�FKLPLTXHV�FHOOXODLUHV��+DPEOLQ�HW�DO����������,O�V¶DJLW�GH�PROpFXOHV�ORFDOLVpHV�GDQV�
OHV�PHPEUDQHV�GHV�RUJDQLWHV�FHOOXODLUHV���

/HV�SULQFLSDX[�FKURPRSKRUHV�GHV�WLVVXV�VRQW���
�� 'HV�SURWpLQHV���KpPRJORELQH��R[\KpPRJORELQH��F\WRFKURPH�&�R[\GDVH�
�� 'HV�YLWDPLQHV��$��UpWLQRO��
�� 'HV�SLJPHQWV��PpODQLQH��%�FDURWqQH�
�� /¶HDX�

/D� WKpUDSLH�DX� ODVHU�FLEOH�SUpIpUHQWLHOOHPHQW� OHV� FKURPRSKRUHV�GHV�FHOOXOHV� OpVpHV��G¶R��XQH�
PRGLILFDWLRQ�VpOHFWLYH�GX�PpWDEROLVPH�FHOOXODLUH��'DOORQJHYLOOH�HW�DO����������

ď͘ 4XHO�FKURPRSKRUH�SRXU�TXHO�EpQpILFH�"��

Ͳ /D�&\WRFKURPH�&�R[\GDVH�
/D� F\WRFKURPH�&� R[\GDVH� HVW� ORFDOLVpH� VXU� OD�PHPEUDQH� LQWHUQH� GHV�PLWRFKRQGULHV� R�� HOOH�
SDUWLFLSH�j�OD�V\QWKqVH�G¶$73��/RUV�GH�O¶DEVRUSWLRQ�G¶XQ�SKRWRQ��OD�F\WRFKURPH�&�R[\GDVH�HVW�
GDQV�XQ�pWDW�©�H[FLWp�ª��HW�OH�WUDQVIHUW�GHV�pOHFWURQV�GDQV�OD�FKDvQH�UHVSLUDWRLUH�VH�IDLW�GH�PDQLqUH�
SOXV�UDSLGH��G¶R��XQH�DXJPHQWDWLRQ�GH�OD�TXDQWLWp�G¶$73�SURGXLWH��+DPEOLQ�HW�DO����������

Ͳ /¶KpPRJORELQH�
/D� VWLPXODWLRQ� GH� O¶KpPRJORELQH��PD[LPDOH� j� ���QP�� UpVXOWH� HQ� OD� OLEpUDWLRQ� GH� O¶R[\JqQH�
TX¶HOOH�WUDQVSRUWH��/D�]RQH�FLEOpH�SDU�OH�ODVHU�UHoRLW�DORUV�GH�O¶R[\JqQH�HQ�SOXV�JUDQGH�TXDQWLWp��
FH�TXL�IDYRULVH�OD�V\QWKqVH�DpURELH�G¶$73�QpFHVVDLUH�j�OD�FLFDWULVDWLRQ�GHV�WLVVXV��'DOORQJHYLOOH�
HW�DO����������

Ͳ /D�PpODQLQH�
/D�VWLPXODWLRQ�GH�OD�PpODQLQH��PD[LPDOH�j����QP��SHUPHW�GH�PRGLILHU�GH�OD�SURWpLQH�+63����
&HWWH�PRGLILFDWLRQ�VWLPXOH�OD�PXOWLSOLFDWLRQ�GHV�ILEUREODVWHV��DXJPHQWH�OD�V\QWKqVH�FROODJpQLTXH�
HW�UpVXOWH�pJDOHPHQW�HQ�HIIHWV�DQWL�LQIODPPDWRLUHV��3DU�FHV�HIIHWV��HOOH�SHUPHW�OD�SRWHQWLDOLVDWLRQ�
GH�IDFWHXUV�GH�FLFDWULVDWLRQ��'DOORQJHYLOOH�HW�DO����������

Ͳ /¶HDX�HW�O¶HIIHW�SKRWRWKHUPLTXH�
/¶H[FLWDWLRQ� GHV� PROpFXOHV� G¶HDX� �PD[LPDOH� SRXU� XQH� ORQJXHXU� G¶RQGH� GH� ���QP�� HW� GHV�
SLJPHQWV�GH�PpODQLQH�UpVXOWH�HQ�OD�SURGXFWLRQ�G¶XQ�GLIIpUHQWLHO�GH�WHPSpUDWXUH�HQWUH�OH�WLVVX�
FLEOp� HW� OHV� WLVVXV� HQYLURQQDQWV�� &RPPH� FLWp� SOXV� KDXW�� OH� JUDGLHQW� GH� WHPSpUDWXUH� SHUPHW�
G¶DPpOLRUHU�OD�PLFURFLUFXODWLRQ�DX�QLYHDX�GH�OD�]RQH�FLEOpH��IDYRULVDQW�O¶DSSRUW�GH�QXWULPHQWV�
IDYRUDEOHV�j�OD�FLFDWULVDWLRQ�HW�O¶pOLPLQDWLRQ�GHV�GpFKHWV�PpWDEROLTXHV�DLQVL�TXH�OH�GUDLQDJH�GH�
O¶°GqPH��'DOORQJHYLOOH�HW�DO����������
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Đ͘ 4XHOOH�ORQJXHXU�G¶RQGH�SRXU�TXHO�HIIHW�"��

/H�VSHFWUH�G¶DEVRUSWLRQ�GHV�FKURPRSKRUHV��)LJ������SHUPHW�GH�FRPSUHQGUH�FRPPHQW�OD�OXPLqUH�
j� ����� QP� LQWHUDJLW� DYHF� FHV� PROpFXOHV� HW� G¶DSSUpKHQGHU� O¶LPSRUWDQFH� GH� OD� FRQYHUVLRQ�
pQHUJpWLTXH�TXL�HQ�UpVXOWH��

)LJXUH������6SHFWUH�G¶DEVRUSWLRQ�GH�O¶HDX��O¶KpPRJORELQH�HW�OD�PpODQLQH��'¶DSUqV�
'DOORQJHYLOOH�HW�DO��������

8QH�RQGH� OXPLQHXVH�GH������QP�HVW�GRQF�FDSDEOH�G¶LQGXLUH� OHV�HIIHWV�SKRWRELRPRGXODWHXUV�
GpFULWV�FL�GHVVXV��FHSHQGDQW��HOOH�LQWHUDJLW�PRLQV�DYHF�OD�PpODQLQH�TXH�OHV�RQGHV�GH�PRLQGUH�
ORQJXHXU�G¶RQGH��FH�TXL� OXL�SHUPHW�G¶DWWHLQGUH�GHV� WLVVXV�SOXV�SURIRQGV� �(QZHND���������(Q�
SDUWLFXOLHU��FKH]�OH�FKHYDO���OD�SOXSDUW�GHV�LQGLYLGXV�RQW�OD�SHDX�IRQFpH��HW�OD�PpODQLQH�HVW�XQ�
REVWDFOH�LPSRUWDQW�j�OD�GLIIXVLRQ�GH�O¶RQGH�OXPLQHXVH�GDQV�FHWWH�HVSqFH���

�� 'HV�YHUWXV�DQDOJpVLTXHV�

/¶XWLOLVDWLRQ�GX�ODVHU�GH�EDVVH�LQWHQVLWp�V¶HVW�UpYpOpH�HIILFDFH�GDQV�OD�GLPLQXWLRQ�GH�OD�GRXOHXU�
GDQV�XQ�JUDQG�QRPEUH�GH�FRQWH[WHV�GLIIpUHQWV��&HOXL�FL�SHUPHWWUDLW�GH�GLPLQXHU�OD�YLWHVVH�GH�
FRQGXFWLRQ��GH�UpGXLUH�O¶DPSOLWXGH�GHV�SRWHQWLHOV�G¶DFWLRQV�QHXURQDX[��GH�GLPLQXHU�OD�VpFUpWLRQ�
GH�PpGLDWHXUV�SUR�LQIODPPDWRLUHV��(QZHPHND�HW�DO����������8QH�GLVMRQFWLRQ�GHV�PLFURWXEXOHV�
HW�GX�IOX[�D[RQDO�UDSLGH�SRXUUDLHQW�rWUH�VRXV�MDFHQWV�j�O¶LQKLELWLRQ�QHXURQDOH��(QZHPHND�HW�DO��
�������
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%LHQ�TX¶LO�QH�VRLW�SDV�SURXYp�TXH�OHV�PrPHV�PpFDQLVPHV�DQDOJpVLTXHV�H[LVWHQW�SRXU�OHV�ODVHUV�
GH�KDXWH�LQWHQVLWp��TXHOTXHV�pWXGHV�RQW�PRQWUp�GHV�UpVXOWDWV�HQFRXUDJHDQWV�VXU�OD�JHVWLRQ�GH�OD�
GRXOHXU�REWHQXHV�DYHF�OHXU�XWLOLVDWLRQ��3DU�H[HPSOH��XQH�pWXGH�PHQpH�VXU�OD�GRXOHXU�GH�GRV�FKH]�
OHV�KXPDLQV�VRXIIUDQW�GH�KHUQLH�GLVFDOH�HQ�UpJLRQ�ORPEDLUH�D�PRQWUp�XQ�PHLOOHXU�FRQWU{OH�GH�OD�
GRXOHXU�DYHF�FH�W\SH�GH�ODVHU�TX¶DYHF�GHV�DQWL�LQIODPPDWRLUHV�QRQ�VWpURwGLHQV�XWLOLVpV�VHORQ�OHV�
UHFRPPDQGDWLRQV�� RX� TX¶DYHF� OD� PpWKRGH� 7(16� �pOHFWURWKpUDSLH�� �=DWL� HW� DO��� ������� ,O�
SHUPHWWUDLW�pJDOHPHQW�GH�GLPLQXHU�OD�GRXOHXU�GDQV�OH�FDGUH�GH�WHQGLQLWHV�GX�WHQGRQ�G¶$FKLOOHV�
FKH]�O¶KRPPH��0DUGK�HW�/XQJ����������

(QILQ��OHV�UpVXOWDWV�G¶XQH�pWXGH�SRUWDQW�VXU�GHV�OpVLRQV�WHQGLQHXVHV��7)6'��IOpFKLVVHXU�SURIRQG�
GX� GRLJW�� HW� OLJDPHQWDLUHV� �OLJDPHQW� VXVSHQVHXU� GX� ERXOHW�� FKH]� OH� FKHYDO� VXJJqUH� TXH�
O¶XWLOLVDWLRQ�G¶XQ�ODVHU�SXOVp�1G��<DJ�GH�����QP�SHXW�UpGXLUH�O¶°GqPH��O¶LQIODPPDWLRQ�HW�OD�
GRXOHXU�HQ���j����VpDQFHV��)RUWXQD�HW�DO����������

�� &LEOHU�OHV�WLVVXV�SURIRQGV�

/D�ORQJXHXU�G¶RQGH�FRQGLWLRQQH�OD�SURIRQGHXU�GH�SpQpWUDWLRQ�GHV�WLVVXV��(QZHND���������(Q�
HIIHW�� XQH� ORQJXHXU� G¶RQGH� pOHYpH� SHUPHW� G¶DYRLU� OH� PRLQV� G¶DEVRUSWLRQ� G¶pQHUJLH� SDU� OHV�
FKURPRSKRUHV�WHOV�TXH�OD�PpODQLQH��6XU�GHV�JUDQGV�DQLPDX[�FRPPH�OH�FKHYDO��DWWHLQGUH�XQH�
SURIRQGHXU�GH�O¶RUGUH�GX�FHQWLPqWUH�HVW�QpFHVVDLUH��/H�ODVHU�XWLOLVp�GDQV�QRWUH�pWXGH�XWLOLVH�XQH�
ORQJXHXU�G¶RQGH�GH������QP��FH�TXL�OXL�SHUPHW�GH�WUDYHUVHU�VDQV�GLIILFXOWp�OD�SHDX�pSDLVVH�HW�
VRPEUH�GX�FKHYDO�HW�G¶DWWHLQGUH�OHV�SDUWLHV�OHV�SOXV�SURIRQGHV�GX�WHQGRQ�IOpFKLVVHXU�VXSHUILFLHO���

�� /¶DMXVWHPHQW�GH�OD�GRVH�j�FKDTXH�OpVLRQ�WHQGLQHXVH�

%LHQ�TX¶LO�Q¶H[LVWH�SDV�HQFRUH�GH�UHFRPPDQGDWLRQV�TXDQWLWDWLYHV�SUpFLVHV�FRQFHUQDQW�OD�GRVH�GH�
ODVHU�j�XWLOLVHU�VHORQ�OD�FKURQLFLWp�GH�OD�OpVLRQ�HW�VD�WDLOOH��OHV�FRQQDLVVDQFHV�VXU�OHV�PpFDQLVPHV�
G¶DFWLRQ�GX�ODVHU�SHUPHWWHQW�G¶DSSUpKHQGHU�O¶DGDSWDWLRQ�GHV�GRVHV�j�FKDTXH�OpVLRQ���

(Q�SDUWLFXOLHU��pWDQW�GRQQp�TXH�OHV�HIIHWV�SKRWRWKHUPLTXHV��SKRWR�DFRXVWLTXHV�HW�OHV�ULVTXHV�GH�
EU�OXUHV�WKHUPLTXHV�VRQW�GpSHQGDQWV�GH�OD�FKDOHXU�SURGXLWH�SDU�OH�ODVHU��HW�TXH�FHWWH�FKDOHXU�HVW�
GpSHQGDQWH�GX�QRPEUH�GH�PROpFXOHV�G¶HDX�H[FLWDEOHV�GDQV�OH�WLVVX��LO�HVW�ORJLTXH�GH�FRQVLGpUHU�
TXH�GHV�OpVLRQV�DLJXsV��SOXV�ULFKHV�HQ�°GqPH�HW�HQ�HDX��GHYUDLHQW�rWUH�WUDLWpHV�DYHF�GHV�GRVHV�
LQIpULHXUHV�j�FHOOHV�XWLOLVpHV�VXU�GHV�OpVLRQV�FKURQLTXHV��YRLU�$QQH[H����

'H�SOXV��OD�GRVH�GRLW�rWUH�SHQVpH�HQ�IRQFWLRQ�GH�OD�WDLOOH�GH�OD�OpVLRQ��8QH�SOXV�JURVVH�GRVH�HVW�
UHTXLVH�SRXU�XQH�SOXV�JURVVH�OpVLRQ��YRLU�$QQH[H�����

$�WLWUH�G¶H[HPSOH��OH�IDEULTXDQW�GX�ODVHU�XWLOLVp�GDQV�QRWUH�pWXGH�H[SpULPHQWDOH��OH�EXW�HVW�GH�
GpOLYUHU�XQH�GRVH�HQWUH����HW�����-�FPð��DYHF�DX�QLYHDX�GHV�OpVLRQV�DLJXHV�XQH�GRVH�FRPSULVH�
HQWUH����HW����-�FPð�HW�HQWUH����HW�����-�FPð�SRXU�OHV�OpVLRQV�FKURQLTXHV��YRLU�$QQH[H������
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�� (YLWHU�OHV�HIIHWV�LQGpVLUDEOHV���OD�EU�OXUH�WKHUPLTXH�GHV�WLVVXV�

/D�OXPLqUH�GX�ODVHU�HVW�DX�PRLQV�SDUWLHOOHPHQW�FRQYHUWLH�HQ�RQGH�WKHUPLTXH��TXL�HVW�UHVSRQVDEOH�
G¶XQH�SKRWR�H[SDQVLRQ��VXLYLH�SHQGDQW�OH�WHPSV�RII�SDU�XQ�UHIURLGLVVHPHQW�UDSLGH��G¶R��XQ�HIIHW�
GH�SKRWR�FRQWUDFWLRQ�GHV�WLVVXV��)RUWXQD�HW�0DVRWWL���������/D�GXUpH�GX�WHPSV�©�RII�ª�GRLW�GRQF�
rWUH�VXIILVDQWH�SRXU�XQ�pYLWHU� OD�EU�OXUH� WKHUPLTXH��'DQV�QRWUH�pWXGH�� OH� WHPSV�©�RQ�ª�HVW�GH�
O¶RUGUH�GH�OD�PLFURVHFRQGH��FRQWUH�XQ�WHPSV�©�RII�ª�GH�O¶RUGUH�GH�OD�PLOOLVHFRQGH��

'H�SOXV��OD�PDVVH�GH�WLVVX�TXL�VXELW�OH�WUDLWHPHQW�D�XQH�LQIOXHQFH�VXU�O¶DFFXPXODWLRQ�WKHUPLTXH���

/D�IRUPXOH�VXLYDQWH�SHUPHW�GH�OH�FRPSUHQGUH����

ǻ7 �ǻ4����FN�[�P��

DYHF�7���WHPSV��4���pQHUJLH��FN���FKDOHXU�VSpFLILTXH�GX�FRUSV�FRQFHUQp��P���PDVVH��

$LQVL��SOXV�OD�PDVVH�HVW�LPSRUWDQWH��SOXV�OH�GLIIpUHQWLHO�GH�WHPSpUDWXUH�HVW�SHWLW��F¶HVW�j�GLUH�SOXV�
OD�FKDOHXU�D�GH�OD�IDFLOLWp�j�VH�GLVVLSHU���

&HOOH�FL� GpSHQG� GX� GLDPqWUH� GX� VSRW� ODVHU� HW� GH� OD� KDXWHXU� GX� SLF� GH� SXLVVDQFH� GH� FKDTXH�
SXOVDWLRQ� �)RUWXQD� HW�0DVRWWL�� �������(Q�HIIHW�� XQ�SLF�GH�SXLVVDQFH�SOXV� KDXW�SURYRTXH�XQH�
SpQpWUDWLRQ�SOXV�SURIRQGH��GRQF�XQH�DXJPHQWDWLRQ�GH�OD�PDVVH�GH�WLVVX�TXL�DEVRUEH�O¶pQHUJLH��

3DU�DLOOHXUV��HQ�DXJPHQWDQW�OH�GLDPqWUH�GX�VSRW�ODVHU��OD�GLYHUJHQFH�GLPLQXH��FH�TXL�UpVXOWH�HQ�
XQH�SpQpWUDWLRQ�SOXV�SURIRQGH��XQH�GLIIXVLRQ�SOXV�XQLIRUPH�GH�OD�UDGLDWLRQ�GX�WLVVX��HW�GRQF�XQ�
HIIHW�WKpUDSHXWLTXH�DXJPHQWp��)RUWXQD�HW�0DVRWWL���������

)LQDOHPHQW��OH�ODVHU�HW�VHV�SDUDPqWUHV�GpWHUPLQHQW�VD�FLEOH�HW�VRQ�DFWLRQ�WKpUDSHXWLTXH��HW�HQ�
SDUWLFXOLHU�OH�ODVHU�SXOVp�GH�KDXWH�LQWHQVLWp�DJLW�GLIIpUHPPHQW�GX�ODVHU�GH�EDVVH�LQWHQVLWp��1RXV�
DYRQV�GRQF�GpFLGp�GH�WHVWHU�O¶HIILFDFLWp�FHWWH�WHFKQRORJLH�QRYDWULFH�VXU�GHV�WHQGLQLWHV�GX�7)6'�
LQGXLWHV�FKLUXUJLFDOHPHQW���



ϱϴ�
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3$57,(�,,���(78'(�(;3(5,0(17$/(���()),&$&,7(�'8�/$6(5�'(�+$87(�
,17(16,7(�'$16�/¶$0(/,25$7,21�'(�/$�&,&$75,6$7,21�'(�

7(1',123$7+,(6�,1'8,7(6�&+,585*,&$/(0(17�

,� 3URWRFROH�H[SpULPHQWDO�

$� 2EMHFWLI�GH�O¶pWXGH�

/H�EXW�GH�FHWWH�pWXGH�HVW�G¶pYDOXHU�VL�O¶DMRXW�G¶XQ�WUDLWHPHQW�DX�ODVHU�GH�KDXWH�LQWHQVLWp�VXU�XQH�
WHQGLQLWH� GX� IOpFKLVVHXU� VXSHUILFLHO� GX� GRLJW� SHUPHW� G¶REWHQLU� XQH�PHLOOHXUH� FLFDWULVDWLRQ� GX�
WHQGRQ�TX¶DYHF�XQ�SURWRFROH�GH�UHSRV��G¶DQWL�LQIODPPDWRLUHV�HQ�SKDVH�DLJ�H�HW�GH�UpKDELOLWDWLRQ�
SURJUHVVLYH��

%� $SSUREDWLRQ�GX�SURWRFROH�SDU�OH�FRPLWp�G¶pWKLTXH��

/H�SURWRFROH�H[SpULPHQWDO�GpFULW�FL�GHVVRXV�D�pWp�YDOLGp�SDU�OH�&RPLWp�G¶(WKLTXH�GH�9HWDJUR�
6XS��

&� 6pOHFWLRQ�GHV�VXMHWV�GH�O¶pWXGH�

+XLW�FKHYDX[�RQW�pWp�VpOHFWLRQQpV�SRXU�O¶pWXGH�j�OD�VXLWH�G¶XQ�H[DPHQ�GH�ORFRPRWLRQ�UpDOLVp�
DILQ�GH�V¶DVVXUHU�GH�O¶DEVHQFH�GH�ERLWHULH�DYDQW�OH�GpEXW�GH�O¶pWXGH���
/HV� PHPEUHV� DQWpULHXUV� RQW� pJDOHPHQW� pWp� pYDOXpV� SDU� ,50�� HW� OHV� WHQGRQV� IOpFKLVVHXUV�
VXSHUILFLHOV�RQW�pWp�pYDOXpV�SDU�pFKRJUDSKLH�DILQ�GH�V¶DVVXUHU�GH�O¶DEVHQFH�GH�OpVLRQV��

/¶kJH��OH�VH[H�HW�OD�UDFH�GHV�FKHYDX[�HVW�UpSHUWRULpH�GDQV�OH�WDEOHDX�,9��

7DEOHDX�,9���&RPPpPRUDWLIV�GHV�FKHYDX[�HQWUpV�GDQV�O¶pWXGH�

+�� +�� +�� +�� +�� +�� +�� +��

5$&(� 7URWWHXU�IUDQoDLV�

6(;(� +RQJUH� -XPHQW� +RQJUH� -XPHQW� +RQJUH� -XPHQW� +RQJUH� +RQJUH�

$*(� ���DQV� ��DQV� ��DQV� ���DQV� ��DQV� ��DQV� ��DQV� ���DQV�

/HV�KXLW�FKHYDX[�DYDLHQW�XQH�UREH�IRQFpH����DOH]DQ����EDLV�����



ϲϬ�

'� 0DWpULHO�HW�PpWKRGHV��

/HV�OpVLRQV�WHQGLQHXVHV�RQW�pWp�LQGXLWHV�DX�QLYHDX�GHV�6')7�GHV�GHX[�DQWpULHXUV�GH���FKHYDX[�
HQ�XWLOLVDQW�XQ�SURWRFROH�H[SpULPHQWDO�SUpFpGHPPHQW�SXEOLp��6FKUDPPH�HW�DO����������/¶REMHFWLI�
HVW�GH�UHWLUHU�FKLUXUJLFDOHPHQW��VXU�XQH�GL]DLQH�GH�FP�GH�ORQJ��HQYLURQ�����GH�O¶DLUH�WUDQVYHUVDOH�
GX�WHQGRQ��

�� 3URWRFROH�DQHVWKpVLTXH�

8Q�FDWKpWHU�YHLQHX[�D�pWp�PLV�HQ�SODFH�VXU�FKDTXH�FKHYDO��$YDQW�OD�FKLUXUJLH��GHV�DQWLELRWLTXHV�
�7ULPpWRSULPH�6XOIDPLGHV� j� OD� GRVH� GH� ��� PJ�NJ� ,9�� HW� GHV� DQWL�LQIODPPDWRLUHV�
�3KpQ\OEXWD]RQH�j�OD�GRVH�GH�����J�NJ�,9��RQW�pWp�DGPLQLVWUpV�SDU�YRLH�LQWUDYHLQHXVH��
/H�SURWRFROH�DQHVWKpVLTXH�HVW�UpFDSLWXOp�GDQV�OH�WDEOHDX�9�� �

7DEOHDX�9���3URWRFROHV�DQHVWKpVLTXHV�GHV�FKHYDX[�ORUV�GH�OD�FKLUXUJLH�

3UpPpGLFDWLRQ
$&3������PJ�NJ�,9�
0pGpWRPLGLQH�������PJ�NJ�,9��+���+���RX�URPLILGLQH������PJ�NJ�
�+���+���+���+���+���,9�
0RUSKLQH�����PJ�NJ�,9�

,QGXFWLRQ 'LD]pSDP������PJ�NJ�,9�HW�NpWDPLQH�����PJ�NJ�,9�

(QWUHWLHQ

6pYRIOXUDQH�HQ�FLUFXLW�IHUPp�UpLQVSLUDQW��+���+���RX�LVRIOXUDQH��+���
+���+���+���+���
&5,�GH�PpGpWRPLGLQH������J�NJ�K�,9�
'REXWDPLQH�NpWDPLQH�DX�EHVRLQ�

&KDTXH�FKHYDO�D�EpQpILFLp�G¶XQH�IOXLGRWKpUDSLH�j����P/�NJ�K�ORUV�GH�OD�FKLUXUJLH��

�� &KLUXUJLH�G¶LQGXFWLRQ�GH�OpVLRQV�WHQGLQHXVHV�

&KDTXH�FKHYDO�HVW�LQVWDOOp�HQ�GpFXELWXV�ODWpUDO�HW�OH�VLWH�FKLUXUJLFDO�HVW�SUpSDUp��WRQWH��DVHSVLH��
PLVH�HQ�SODFH�GH�FKDPSV�RSpUDWRLUHV�VWpULOHV���



ϲϭ�

/D�FKLUXUJLH�V¶DUWLFXOH�VHORQ�OHV�pWDSHV�VXLYDQWHV���
� ,QFLVLRQ�FXWDQpH�GH���PP�j�O¶DLGH�G¶XQH�ODPH�GH�����SUR[LPDOH�GH���FP�j�O¶HUJRW��DX�

QLYHDX�GH�OD�OLJQH�VDJLWWDOH�GH�OD�IDFH�SDOPDLUH�GX�ERXOHW���
� ,QFLVLRQ� GH� OD� SRUWLRQ� GX� OLJDPHQW� DQQXODLUH� SDOPDLUH� HW� GX�PpVRWpQRQ� DQQXODLUH� HQ�

UHJDUG�GH�O¶LQFLVLRQ�FXWDQpH�
� ,QFLVLRQ�GX�WHQGRQ�IOpFKLVVHXU�VXSHUILFLHO�VXU�����FP�VDQV�DWWHLQGUH�OD�IDFH�GRUVDOH�GX�

WHQGRQ��
� ,QVHUWLRQ�G¶XQ�WURFDUW�GH�����PP�j�WUDYHUV�O¶LQFLVLRQ��HQ�RULHQWDQW�OH�WURFDUW�SDUDOOqOHPHQW�

DX[�ILEUHV�ORQJLWXGLQDOHV�GX�WHQGRQ��DILQ�GH�FUpHU�XQ�SHWLW�WXQQHO�VXU����j����FP�GH�ORQJ��
VRXV�FRQWU{OH�pFKRJUDSKLTXH��

� ,QVHUWLRQ�G¶XQ�UpVHFWHXU�V\QRYLDO�GH�����PP�GH�GLDPqWUH�DX�QLYHDX�GH�O¶LQFLVLRQ�FXWDQpH��
/H�UpVHFWHXU�HVW�SODFp�DX�FHQWUH�GX�WHQGRQ�DX�QLYHDX�GX�WXQQHO�SUpIRUPp��VXU��FP��YRLU�
)LJ�������

)LJXUH������,QWURGXFWLRQ�pFKRJXLGpH�GX�UpVHFWHXU�V\QRYLDO��'¶DSUqV�6FKUDPPH�HW�DO��������

/D� YLVXDOLVDWLRQ� pFKRJUDSKLTXH� GDQV� OH� SODQ� WUDQVYHUVH� FRQILUPH� OD� SRVLWLRQ� GH�
O¶H[WUpPLWp�GX�UpVHFWHXU�GDQV�OH�WHQGRQ�IOpFKLVVHXU�VXSHUILFLHO�GX�GRLJW��)LJ�������/D�IDFH�
SDOPDLUH�GX�PpWDFDUSH�HVW�VLWXpH�HQ�KDXW�GH�O¶LPDJH��

� /RUVTXH�OD�SRLQWH�GX�UpVHFWHXU�HVW�ELHQ�SRVLWLRQQpH��XQH�IRUFH�GH�VXFFLRQ�HVW�PLVH�HQ�
SODFH��SXLV�OD�ODPH�HVW�DFWLYpH��/D�ODPH�HVW�VDLVLH�j�VRQ�H[WUpPLWp�HW�XQH�URWDWLRQ�PDQXHOOH�
OXL�HVW�DSSOLTXpH���

$�����FP�GH�O¶LQFLVLRQ��OH�SURFHVVXV�GH�VXFFLRQ�HW�G¶LQFLVLRQ�WHQGLQHXVH�HVW�LQWHUURPSX��

� 8Q� FDWKpWHU� GH� ��� JDXJHV� HVW� LQWURGXLW� DILQ� G¶LQMHFWHU� GH� OD� VROXWLRQ� LVRWRQLTXH�� /D�
SRUWLRQ�GH�WHQGRQ�UHWLUpH�HVW�pYDOXpH�j�O¶DLGH�GH�O¶pFKRJUDSKH��HW�SUHQG�OD�IRUPH�G¶XQH�
OpVLRQ�FHQWUDOH�K\SRpFKRJqQH��)LJ�������/¶DLUH�WUDQVYHUVH�UHWLUpH�GRLW�rWUH�G¶HQYLURQ�����
HW� OH� SURFHVVXV� GH� GpFRXSH� GX� WHQGRQ� HVW� UHQRXYHOp� VL� OH� SUHPLHU� SDVVDJH� D� pWp�
LQVXIILVDQW��

d&^�



ϲϮ�

)LJXUH������9LVXDOLVDWLRQ�GH�OD�SRUWLRQ�GH�WHQGRQ�UHWLUpH�SDU�pFKRJUDSKLH�DSUqV�LQMHFWLRQ�GH�
VROXWLRQ�LVRWRQLTXH��G¶DSUqV�6FKUDPPH�HW�DO��������

� (QVXLWH�� OH� OLJDPHQW� DQQXODLUH� HVW� VXWXUp� j� O¶DLGH� G¶XQ� SRLQW� HQ� FURL[� DYHF� XQ� ILO�
SROLJOHFDSURQH������

/HV�GHX[�PHPEUHV�VRQW�IDLWV�O¶XQ�DSUqV�O¶DXWUH��

�� *HVWLRQ�SRVW�RSpUDWRLUH�

/HV�FKHYDX[�RQW�UHoX��������8,�GH�SpQLFLOOLQH�SURFDwQH�SDU�YRLH�LQWUDPXVFXODLUH��XQH�IRLV�SDU�
MRXU�SHQGDQW���MRXUV��OD�SUHPLqUH�LQMHFWLRQ�D\DQW�pWp�UpDOLVpH�DX�PRPHQW�GH�O¶LQGXFWLRQ�GH�OD�
FKLUXUJLH��'H�OD�SKpQ\OEXWD]RQH�D�pJDOHPHQW�pWp�DGPLQLVWUpH�SDU�YRLH�RUDOH�SHQGDQW���MRXUV�j�
UDLVRQ�GH�����PJ�NJ��
&KDTXH�FKHYDO�SRUWH�GHV�IODQHOOHV�HW�GHV�EDQGHV�GH�UHSRV�DX�QLYHDX�GHV�GHX[�DQWpULHXUV�WRXWH�OD�
MRXUQpH��SHQGDQW�WRXWH�OD�GXUpH�GH�O¶pWXGH��(OOHV�QH�VRQW�UHWLUpHV�TX¶DX�PRPHQW�GHV�H[DPHQV�
G¶LPDJHULH� HW� GHV� WUDLWHPHQWV� DX� ODVHU�� HW� VRQW� UpDMXVWpHV�TXRWLGLHQQHPHQW�SRXU�JDUDQWLU�XQH�
ERQQH�DSSRVLWLRQ�GHV�IODQHOOHV�HW�GHV�EDQGHV��
/H�OHQGHPDLQ�GH�OD�FKLUXUJLH��OHV�FKHYDX[�VRQW�HQ�UHSRV�VWULFW�DX�ER[��SXLV�LOV�VRQW�ORQJpV�DX�
WURW�HW�DX�SHWLW�JDORS�TXRWLGLHQQHPHQW�SHQGDQW����PLQXWHV�OHV���MRXUV�VXLYDQWV�DILQ�G¶REWHQLU�
XQH�WHQGLQRSDWKLH�FOLQLTXH��/HV�H[HUFLFHV�VRQW�LQWHUURPSXV�SOXV�SUpFRFHPHQW�HQ�FDV�GH�ERLWHULH���

�� 5pKDELOLWDWLRQ�HW�WUDLWHPHQW�DX�ODVHU��

/H�WUDLWHPHQW�DX�ODVHU�HVW�GpEXWp���MRXUV�DSUqV�OD�FKLUXUJLH��/HV�]RQHV�GH�WUDLWHPHQW�VRQW�WRQGXHV�
XQH�IRLV�SDU�VHPDLQH�VXU�FKDTXH�FKHYDO��VHORQ�OHV�UHFRPPDQGDWLRQV�GX�IDEULTXDQW�GX�ODVHU��YRLU�
$QQH[H�����'X�JHO�G¶LPDJHULH�$OF\RQ��HVW�DSSOLTXp�VXU�OH�WHQGRQ�DYDQW�FKDTXH�VpDQFH��/H�ODVHU�
SHXW� rWUH� XWLOLVp� HQ�PRGH� VDQV� FRQWDFW� �YRLU� )LJ����� RX� HQ� FRQWDFW� DYHF� OD�SHDX�� ,O� HVW� WHQX�
SHUSHQGLFXODLUHPHQW�j�OD�VXUIDFH�GH�OD�SHDX��

/HV�SDUDPqWUHV�GX�ODVHU�VRQW�VpOHFWLRQQpV�j�O¶DLGH�GH�O¶pFUDQ�GX�GLVSRVLWLI��YRLU�)LJ��������



ϲϯ�

)LJXUH������6pOHFWLRQ�GHV�SDUDPqWUHV�GX�ODVHU

/H�PHPEUH�WUDLWp�DX�ODVHU�HVW�FKRLVL�DOpDWRLUHPHQW�HW�LQFRQQX�GHV�SHUVRQQHV�WUDYDLOODQW�VXU�OH�
SURMHW�HQ�GHKRUV�GH�OD�SHUVRQQH�HQ�FKDUJH�GXGLW� WUDLWHPHQW��/H�PHPEUH�FRQWURODWpUDO�VHUW�GH�
PHPEUH�WpPRLQ��

)LJXUH������6pDQFH�GH�ODVHU��PRGH�VDQV�FRQWDFW

$X�FRXUV�GHV���SUHPLHUV�MRXUV�GH�WUDLWHPHQW��OHV�FKHYDX[�VRQW�PDLQWHQXV�DX�UHSRV�FRPSOHW�HQ�
ER[�HW�O¶XQ�GHV�GHX[�PHPEUHV�DQWpULHXUV�HVW�WUDLWp�XQH�IRLV�SDU�MRXU�DYHF�XQ�UpJODJH�DGDSWp�j�OD�
SKDVH�GH�UpJpQpUDWLRQ�DFWLYH�������MRXOHV��PRGH�VDQV�FRQWDFW��YRLU�7DE��9,����

/RUV�GHV�TXDWUH� � VHPDLQHV� VXLYDQWHV�� OHV�FKHYDX[�VRQW�PDUFKpV� WRXV� OHV� MRXUV����PLQXWHV�HW�
WUDLWpV�DYHF�GHV�SDUDPqWUHV�GH�UpJpQpUDWLRQ�FKURQLTXH�������MRXOHV�VDQV�FRQWDFW�GLUHFW��������-�
HQ�FRQWDFW�GLUHFW�SXLV������VDQV�FRQWDFW�GLUHFW��WRXV�OHV�GHX[�MRXUV���

/HV� WURLV� VHPDLQHV� VXLYDQWHV�� OHV� FKHYDX[� VRQW�PDUFKpV� ���PLQXWHV� HW� WUDLWpV� j� O¶DLGH� G¶XQ�
SURWRFROH�DGDSWp�j�OD�UpJpQpUDWLRQ�FKURQLTXH�DYHF�XQH�LQWHQVLWp�SOXV�pOHYpH������-�VDQV�FRQWDFW�
�������DX�FRQWDFW��������VDQV�FRQWDFW��WRXV�OHV�GHX[�MRXUV���



ϲϰ�

&HV�SURWRFROHV�VRQW�DGDSWpV�j�GHV�OpVLRQV�GH�JUDQGH�WDLOOH��FKH]�GHV�FKHYDX[�GH�SHDX�IRQFpH���
WRXV�QRV�FKHYDX[�D\DQW�GHV�UREHV�DOH]DQHV�RX�EDLHV��

/HV� � �� GHUQLqUHV� VHPDLQHV�� OH� WUDLWHPHQW� DX� ODVHU� HVW� LQWHUURPSX� HW� O¶H[HUFLFH� MRXUQDOLHU� GH�
PDUFKH�HQ�PDLQ�HVW�DXJPHQWp�GH���PLQXWHV�WRXWHV�OHV�VHPDLQHV�MXVTX¶j�DWWHLQGUH����PLQXWHV�j�
OD�ILQ�GH�O¶pWXGH���

7DEOHDX�9,���3URWRFROH�GH�WUDLWHPHQW�DX�ODVHU�

'XUpH�GH�OD�
SKDVH�

3URJUDPPH�GH�
UpKDELOLWDWLRQ�

)UpTXHQFH�
GHV�VpDQFHV�
DX�ODVHU�

5pJODJHV�GX�ODVHU�

��MRXUV�
5HSRV�FRPSOHW�

DX�ER[�
7RXV�OHV�
MRXUV�

����P-�SDU�SXOVDWLRQ�����+]����PLQXWHV��������-�
GH�GRVH�WRWDOH�

0RGH�VDQV�FRQWDFW�

��VHPDLQH�
0DUFKH�HQ�PDLQ�
���PLQ�SDU�MRXU�

7RXV�OHV�
GHX[�MRXUV�

���P-�SDU�SXOVDWLRQ����+]����PLQXWHV�������-�
VDQV�FRQWDFW�GLUHFW�

��
���P-�SDU�SXOVDWLRQ����+]����PLQXWHV��������-�GH�

GRVH�WRWDOH�HQ�FRQWDFW�GLUHFW�
��

���P-�SDU�SXOVDWLRQ����+]����PLQXWHV�������-�
GRVH�WRWDOH�VDQV�FRQWDFW�GLUHFW�

��VHPDLQHV�
0DUFKH�HQ�PDLQ�
���PLQ�SDU�MRXU�

7RXV�OHV�
GHX[�MRXUV�

���P-�SDU�SXOVDWLRQ����+]����PLQXWHV�������-�
GRVH�WRWDOH�VDQV�FRQWDFW�

��
����P-�SDU�SXOVDWLRQ����+]����PLQXWHV�������-�

GRVH�WRWDOH�DX�FRQWDFW�
��

���P-�SDU�SXOVDWLRQ����+]����PLQXWHV�������-�DX�
WRWDO�VDQV�FRQWDFW�

��VHPDLQHV�

0DUFKH�HQ�PDLQ�
GH�

���PLQ�SDU�MRXU�
OD��qUH�VHPDLQH�
���PLQ�OD��qPH�

VHPDLQH�
���PLQ�OD��qPH�

VHPDLQH�
���PLQ�OD��qPH�

VHPDLQH�

,QWHUURPSX�

/¶pYROXWLRQ� GHV� OpVLRQV� HVW� VXLYLH� SDU� LPDJHULH� PpGLFDOH� �pFKRJUDSKLH� HW� LPDJHULH� SDU�
UpVRQQDQFH� PDJQpWLTXH�� OH� OHQGHPDLQ� GH� OD� FKLUXUJLH�� SXLV� WRXWHV� OHV� GHX[� VHPDLQHV� SRXU�
O¶pFKRJUDSKLH�HW�WRXWHV�OHV���VHPDLQHV�SRXU�O¶LPDJHULH�SDU�UpVRQQDQFH�PDJQpWLTXH��

$�O¶LVVXH�GX�SURWRFROH��OHV�FKHYDX[�VRQW�HXWKDQDVLpV�DILQ�GH�SURFpGHU�j�O¶DQDO\VH�KLVWRORJLTXH�
GH�OHXUV�WHQGRQV�IOpFKLVVHXUV�VXSHUILFLHOV���



ϲϱ�

,� (WXGH�KLVWRORJLTXH�GH�OD�FLFDWULVDWLRQ�GHV�OpVLRQV�WHQGLQHXVHV�

$� &ULWqUHV�pWXGLpV�SRXU�pYDOXHU�OD�FLFDWULVDWLRQ�HW�V\VWqPH�GH�QRWDWLRQ��

�� (WXGH�ELEOLRJUDSKLTXH�GHV�QRWDWLRQV�SUpFpGHPPHQW�XWLOLVpV�

/H�V\VWqPH�GH�QRWDWLRQ�XWLOLVp�GDQV�QRWUH�SURWRFROH�H[SpULPHQWDO�D�pWp�pODERUp�HQ�SODFH�j�SDUWLU�
GH�V\VWqPHV�SUpFpGHPPHQW�XWLOLVpV����

� /D� QRWDWLRQ� GH� 1L[RQ�� XWLOLVpH� SRXU� pYDOXHU� O¶DPpOLRUDWLRQ� GH� OD� FLFDWULVDWLRQ� DSUqV�
O¶LQMHFWLRQ�GH�FHOOXOHV�QXFOppHV�GH�WLVVX�DGLSHX[�GDQV�GHV�OpVLRQV�GX�7)6'�LQGXLWHV�SDU��
FROODJpQDVHV��1L[RQ����������
&HWWH�QRWDWLRQ�FRQWLHQW�GHV�FULWqUHV�PRUSKRORJLTXHV�pYDOXpV�VXU�GHV�FRXSHV�FRORUpHV�j�
O¶+	(��HW�GHV�FULWqUHV�G¶DUFKLWHFWXUH�FROODJpQLTXH�pYDOXpV�j�O¶DLGH�GH�ODPHV�FRORUpHV�DX�
URXJH� HW� REVHUYpHV� HQ� PLFURVFRSLH� pOHFWURQLTXH�� PDLV� DXVVL� GHV� WHFKQLTXHV�
G¶LPPXQRKLVWRFKLPLH� HW� G¶K\EULGDWLRQ� G¶$51P� SRXU� TXDQWLILHU� OHV� TXDQWLWpV� GH�
FROODJqQH�GH�W\SHV�,�HW�,,,��1L[RQ���������

� /D�QRWDWLRQ�PRGLILpH�GH�1L[RQ��XWLOLVpH�SRXU�pYDOXHU�OD�FLFDWULVDWLRQ�GH�7)6'�WUDLWpV�SDU�
GHV� LQMHFWLRQV� GH� 353� �0DLD� HW� DO��� ������� &HWWH� QRWDWLRQ� LQFOXW� XQH� FRORUDWLRQ� DX�
7ULFKURPH�GH�0DVVRQ�SRXU�O¶pYDOXDWLRQ�GH�OD�QpRYDVFXODULVDWLRQ��0DLD�HW�DO����������

� /D�QRWDWLRQ�GH�9DQ�6KLH�� XWLOLVDQW� GHV� FULWqUHV�KLVWR�PRUSKRORJLTXHV�SRXU� pYDOXHU� OH�
VWDGH�GH�OD�FLFDWULVDWLRQ�WHQGLQHXVH�VXU�GHV�WHQGLQLWHV�GX�7)6'�LQGXLWHV�FKLUXUJLFDOHPHQW�
�9DQ�6FKLH�HW�DO���������

'¶DXWUHV� V\VWqPHV� GH� QRWDWLRQV�� pODERUpV� SRXU� QRWHU� OHV� WHQGLQRSDWKLHV� HW� QRQ� SRXU� OD�
FLFDWULVDWLRQ�WHQGLQHXVH��SURSRVHQW�GHV�FULWqUHV�SDUWLHOOHPHQW�UHSULV�GDQV�QRWUH�QRWDWLRQ����

� /D�QRWDWLRQ�PRGLILpH�GH�0RYLQ�SURSRVpH�SDU�0DIIXOL��0DIIXOL�HW�DO����������/H�VFRUH�GH�
0RYLQ�D�pWp�LQYHQWp�GDQV�OH�EXW�G¶pYDOXHU�OHV�FKDQJHPHQWV�GpJpQpUDWLIV�GHV�WHQGRQV��&H�
VFRUH�PRGLILp�SDU�0DIIXOL�XWLOLVH�XQ�V\VWqPH�GH�QRWDWLRQ�VXU�GHV�FULWqUHV�UHJURXSpV�HQ�
FDWpJRULHV��� O¶pYDOXDWLRQ� GHV� FHOOXOHV�� GH� OD� YDVFXODULVDWLRQ� HW� GH� O¶RUJDQLVDWLRQ�
�RULHQWDWLRQ�GHV�ILEUHV��LQILOWUDWLRQ�LQWHUIDVFLFXODLUH�GH�0(&��FRQWHQX�HQ�SURWpRJO\FDQHV�
pYDOXp�SDU�FRORUDWLRQ�DX�EOHX�GH�WROXLGLQH���0DIIXOL�HW�DO����������&H�VFRUH�HVW�XWLOLVp�
SRXU� FRPSDUHU� OHV� FDUDFWpULVWLTXHV� KLVWRORJLTXHV� GH� WHQGLQRSDWKLHV� GHV� WHQGRQV�
G¶$FKLOOH�HW�SDWHOODLUH�FKH]�O¶+RPPH��

� /D�QRWDWLRQ�G¶$VWU|P�HW�5DXVLQJ��TXL�XWLOLVH�GHV�FULWqUHV�KLVWR�PRUSKRORJLTXHV�DSUqV�
FRORUDWLRQ�+	(��FRORUDWLRQ�9DQ�*LHVRQ�SRXU�OH�FROODJqQH�HW�FRORUDWLRQ�%OHX�GH�3UXVVH�
SRXU� OH� IHU� �$VWU|P� HW� DO��� ������� &H� V\VWqPH� D� pWp� XWLOLVp� VXU� OHV� WHQGLQRSDWKLHV�
FKURQLTXH� G¶$FKLOOH� FKH]� O¶KXPDLQ�� PDLV� DXVVL� SRXU� GpWHFWHU� OHV� FKDQJHPHQWV�
KLVWRORJLTXHV� DSUqV� LQMHFWLRQ� GH� 353� GDQV� GHV� OpVLRQV� GH� 7)6'� LQGXLWHV�
FKLUXUJLFDOHPHQW��%RVFK�HW�DO����������
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� /D� QRWDWLRQ� GH� 6RVORZVN\�� XWLOLVpH� SRXU� QRWHU� OHV� FULWqUHV� KLVWRORJLTXHV� GHV�
WHQGLQRSDWKLHV�GHV�URWDWHXUV�GH�O¶pSDXOH�FKH]�O¶KXPDLQ��6RVORZVN\�HW�DO����������

3RXU�WRXWHV�FHV�QRWDWLRQV��OHV�VFRUHV�GH�FKDTXH�FDWpJRULH�VRQW�VRPPpV�SRXU�REWHQLU�XQ�VFRUH�
JOREDO��3OXV�OH�VFRUH�HVW�EDV��SOXV�OH�WHQGRQ�HVW�SURFKH�G¶XQ�WHQGRQ�KLVWRORJLTXHPHQW�VDLQ���
/H�WDEOHDX�9,,�UHJURXSH�OHV�FULWqUHV�pYDOXpV�SDU�FKDFXQH�GH�FHV�QRWDWLRQV���

7DEOHDX�9,,���&ULWqUHV�KLVWRORJLTXHV�SULV�HQ�FRPSWH�GDQV�OHV�QRWDWLRQV�GRQW�QRWUH�QRWDWLRQ�HVW�
LVVXH��G¶DSUqV�/RSSLQL�HW�DO���������

1RWDWLRQ� &HOOXOHV� 9DLVVHDX[� )LEUHV�HW�ILEULOOHV� $XWUHV�
1L[RQ� 0RUSKRORJLH�GHV�

WpQRF\WHV�
'HQVLWp�GHV�WpQRF\WHV�
1RPEUH�GH�FHOOXOHV�
LQIODPPDWRLUHV�

�OHXFRF\WHV�GDQV�OH�
SpULWpQRQ�HW�
O¶HQGRWpQRQ��

9DVFXODULVDWLRQ� /LQpDULWp�GHV�ILEUHV�GH�
FROODJqQH�

8QLIRUPLWp�GHV�ILEUHV�
GH�FROODJqQH�

$QJOH�G¶RQGXODWLRQ�GX�
FROODJqQH�

&ROODJqQH�GH�W\SH�,�
HW�FROODJqQH�GH�W\SH�,,,�

(SDLVVLVVHPHQW�
GH�O¶pSLWpQRQ�
+pPRUUDJLH�

0RGLILpH�GH�1L[RQ� 'HQVLWp�GHV�ILEUREODVWHV�
0RUSKRORJLH�

SUpGRPLQDQWH�GHV�
ILEUREODVWHV�

,QILOWUDW�LQIODPPDWRLUH�
7\SHV�FHOOXODLUHV�

SUpVHQWV�GDQV�O¶LQILOWUDW�
)LEUREODVWHV�GH�OD�

PDWULFH�

1pRYDVFXODULVD
WLRQ�

'LDPqWUH�HW�
ORFDOLVDWLRQ�
SUpIpUHQWLHOOH�
GHV�YDLVVHDX[�

'LVSRVLWLRQ�GHV�ILEUHV�
GH�FROODJqQH�

2UJDQLVDWLRQ�GX�
WLVVX�

9DQ�6KLH� &HOOXODULWp�
3URSRUWLRQ�GH�

ILEUREODVWHV�QRUPDX[��
0RUSKRORJLH�

SUpGRPLQDQWH�GHV�
ILEUREODVWHV�

'LVSRVLWLRQ�GHV�
ILEUREODVWHV��
3URSRUWLRQ�GH�

ILEUREODVWHV�DOLJQpV�
SDUDOOqOHPHQW�

0RUSKRORJLH�GHV�
ILEULOOHV�

2UJDQLVDWLRQ�HW�
DUUDQJHPHQW�GHV�ILEUHV�

HW�GHV�IDLVFHDX[��

0RYLQ�PRGLILpH�SDU�
0DIIXOL�

9DULDWLRQV�UpJLRQDOHV�
GH�FHOOXODULWp�

$UURQGLVVHPHQW�GX�
QR\DX�

9DVFXODULVDWLRQ� 'LVWULEXWLRQ�GHV�ILEUHV�
6WUXFWXUH�GHV�ILEUHV�

'LPLQXWLRQ�GH�
OD�FRORUDELOLWp�
GX�FROODJqQH��
+\DOLQLVDWLRQ�

$VWURP�HW�5DXVLQJ� 9DULDWLRQV�GH�GHQVLWp�
FHOOXODLUH��

0RUSKRORJLH�GX�QR\DX�
GHV�WpQRF\WHV�

9DVFXODULVDWLRQ� 6WUXFWXUH�GHV�ILEUHV�
$OLJQHPHQW�GHV�ILEUHV�

6RVORZVN\� &HOOXODULWp�
&KDQJHPHQWV�
ILEUREODVWLTXHV�

9DVFXODULVDWLRQ� 2UJDQLVDWLRQ�GX�
FROODJqQH�

5XSWXUH�GX�FROODJqQH�
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�� 6\VWqPH�GH�QRWDWLRQ�XWLOLVp�GDQV�O¶pWXGH�

/HV�FULWqUHV�XWLOLVpV�GDQV�QRWUH�pWXGH�HW�OHXUV�QRWDWLRQV�UHVSHFWLYHV�VRQW�GpFULWV�GDQV�OH�WDEOHDX�
9,,,���

7DEOHDX�9,,,���6\VWqPH�GH�QRWDWLRQ�
&DWpJRULH�� 9DULDEOH� 1RWH�HW�FULWqUHV�� �

&HOOXOHV

0RUSKRORJLH�GX�QR\DX�
GHV�WpQRF\WHV�

�� �)XVLIRUPH� տ
�� �(Q�IRUPH�GH�FLJDUH� տ
�� �2YDOH� տ
�� �5RQG� տ

'HQVLWp�GHV�WpQRF\WHV�
�&HOOXODULWp��

�� �8QLIRUPH��WpQRF\WHV�HVSDFpV� տ
�� �$XJPHQWDWLRQ�OpJqUH� տ
�� �$XJPHQWDWLRQ�PRGpUpH� տ
�� �$XJPHQWDWLRQ�PDUTXpH� տ

,QILOWUDW�GH�FHOOXOHV�
LQIODPPDWRLUHV�

�� �$XFXQH�FHOOXOH� տ
�� �$XJPHQWDWLRQ�OpJqUH� տ
�� �$XJPHQWDWLRQ�PRGpUpH� տ
�� �$XJPHQWDWLRQ�VpYqUH� տ

9DLVVHDX[�
1pRYDVFXODULVDWLRQ��

�� �$EVHQWH� տ
�� �/pJqUH�DXJPHQWDWLRQ�GX�QRPEUH�GH�
YDLVVHDX[�

տ

�� �$XJPHQWDWLRQ�PRGpUpH�GX�QRPEUH�
GH�YDLVVHDX[�

տ

�� �$XJPHQWDWLRQ�PDUTXpH�GX�QRPEUH�
GH�YDLVVHDX[�

տ

2UJDQLVDWLRQ�GHV�ILEUHV

2UJDQLVDWLRQ�GHV�ILEUHV�
GH�FROODJqQH�

�� �2UJDQLVDWLRQ�UpJXOLqUH��ILEUHV�
FROODJpQLTXHV�SDUDOOqOHV��

տ

�� �/pJqUHPHQW�GpVRUJDQLVpHV�� տ
�� �0RGpUpPHQW�GpVRUJDQLVpHV�� տ
�� �6pYqUHPHQW�GpVRUJDQLVpHV�� տ

8QLIRUPLWp�GX�GLDPqWUH�
GHV�ILEUHV��

�� �'LDPqWUH�XQLIRUPH�GH�WRXWHV�OHV�
ILEUHV�

տ

�� �!�����GHV�ILEUHV�XQLIRUPHV� տ
�� �����j�����GHV�ILEUHV�VRQW�XQLIRUPHV� տ
�� �0RLQV�GH�����GHV�ILEUHV�VRQW�
XQLIRUPHV�

տ

'HQVLWp�GH�OD�PDWULFH�
LQWHUIDVFLFXODLUH�

�� �1RPEUH�QRUPDO�GH�VHSWD� տ
�� �'LPLQXWLRQ�OpJqUH�� տ
�� �'LPLQXWLRQ�PRGpUpH� տ
�� �'LPLQXWLRQ�PDUTXpH��pOpPHQWV�GH�
PDWULFH�pORLJQpV�

܈
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1RWUH� V\VWqPH� GH� QRWDWLRQ� SUHQG� HQ� FRPSWH� WURLV� pOpPHQWV� �OHV� FHOOXOHV�� OHV� YDLVVHDX[� HW�
O¶RUJDQLVDWLRQ�GHV� ILEUHV��SRXU�pYDOXHU� O¶KLVWRORJLH�G¶XQ� WHQGRQ�HW�VH�EDVH�VXU� OH�V\PSRVLXP�
G¶+DYHPH\HU�GH�������6PLWK�HW�0F,OZUDLWK���������

&HWWH� QRWDWLRQ� pYDOXH� OHV� FULWqUHV� LPSRUWDQWV� GH� OD� FLFDWULVDWLRQ� WLVVXODLUH�� OHV� WpQRF\WHV�� OHV�
OHXFRF\WHV��OHV�QRXYHDX[�YDLVVHDX[��HW�OH�FROODJqQH��/D�ILEURVH�HVW�GpILQLH�FRPPH�XQ�PDQTXH�
G¶DOLJQHPHQW�SDUDOOqOH�GHV�ILEUHV���

,O� V¶DJLW� G¶pYDOXHU� OHV� FDUDFWpULVWLTXHV� KLVWR�PRUSKRORJLTXHV� GHV� WHQGRQV� GH� PDQLqUH� VHPL�
TXDQWLWDWLYH��SXLVTXH�FKDTXH�SDUDPqWUH�HVW�QRWp�VXU���SRLQWV��/H���HVW�XWLOLVp�SRXU�XQH�DSSDUHQFH�
QRUPDOH��OH���SRXU�XQH�DSSDUHQFH�OpJqUHPHQW�DQRUPDOH��OH���SRXU�XQH�DSSDUHQFH�PRGpUpPHQW�
DQRUPDOH�HW�OH���SRXU�XQH�DSSDUHQFH�VpYqUHPHQW�DQRUPDOH���'HV�QRWHV�EDVVHV�VRQW�DVVRFLpHV�j�
GH�PHLOOHXUV�UpVXOWDWV�KLVWRORJLTXHV���

/D�QRWDWLRQ�VH� IDLW� VXU�GHV�FRXSHV� ORQJLWXGLQDOHV�GH��� j�����P�G¶pSDLVVHXU��/HV� ODPHV�VRQW�
FRORUpHV�DYHF�GH�O¶KpPDWR[\OLQH�pRVLQH�SRXU�pYDOXHU�OHV�FDUDFWpULVWLTXHV�PRUSKRORJLTXHV�HW�OHV�
FHOOXOHV���

$�FHWWH�QRWDWLRQ�HVW�DMRXWpH�XQH�QRWDWLRQ�GH�OD�IRUPH�GHV�ILEUHV�GH�FROODJqQH��7DE��,;���(OOH�VH�
EDVH�VXU�XQH�QRWDWLRQ�XWLOLVpH�SDU�1L[RQ�HW�6PLWK��1L[RQ�HW�DO����������3RXU�FHWWH�pYDOXDWLRQ��
GHV�FRXSHV�ORQJLWXGLQDOHV�DX�FU\RVWDW�GH���j�����P�G¶pSDLVVHXU�VRQW�FRORUpHV�DX�URXJH�6LULXV��
/¶DUFKLWHFWXUH�FROODJpQLTXH��SDUDOOpOLVPH�HW�RUJDQLVDWLRQ�GHV�ILEUHV�GH�FROODJqQH��HVW�REVHUYpH�
DX�PLFURVFRSH�pOHFWURQLTXH�SRODULVp���

7DEOHDX�,;���1RWDWLRQ�GH�O¶RUJDQLVDWLRQ�GHV�ILEUHV�GH�FROODJqQH�

2UJDQLVDWLRQ�GHV�ILEUHV�
0RUSKRORJLH�GHV�ILEUHV�
�PLFURVFRSLH�SRODULVpH��

�� �1RUPDOH��DQJOH�G¶RQGXODWLRQ�
UpJXOLHU�HW�HVSDFHPHQW�SDUDOOqOH�GHV�

ILEUHV�

տ

�� �$QJOH�G¶RQGXODWLRQ�OpJqUHPHQW�
LUUpJXOLHU�

տ

�� �$QJOH�G¶RQGXODWLRQ�PRGpUpPHQW�
LUUpJXOLHU�

տ

�� �$QJOH�G¶RQGXODWLRQ�VpYqUHPHQW�
LUUpJXOLHU�

տ

/HV�FRXSHV�VRQW�LQGpSHQGDPPHQW�QRWpHV�SDU�WURLV�FKHUFKHXUV�FRPSpWHQWV�HQ�KLVWRORJLH�TXL�QH�
VDYHQW�SDV�DX�PRPHQW�GH�OD�OHFWXUH�GHV�ODPHV�GH�TXHO�FKHYDO�LO�V¶DJLW�HW�V¶LOV�UHJDUGHQW�OD�FRXSH�
LVVXH�G¶XQ�WHQGRQ�WUDLWp�DX�ODVHU�RX�QRQ��7URLV�ODPHV�GH�FKDTXH�]RQH�VRQW�OXHV��VXU�DX�PRLQV���
FKDPSV�UHSUpVHQWDWLIV�GH�OD�OpVLRQ�FHQWUDOH�DX�JURVVLVVHPHQW�[����8QH�PR\HQQH�GHV�QRWHV�HVW�
HQVXLWH�FDOFXOpH�SRXU�FKDTXH�FULWqUH�GH�FKDTXH�ODPH���
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/HV�]RQHV�VRQW�UpSHUWRULpHV�VHORQ�OH�VFKpPD�FL�GHVVRXV��)LJ�������

)LJXUH������&RGHV�XWLOLVpV�SRXU�QRPPHU�OHV�GLIIpUHQWHV�]RQHV�GX�WHQGRQ�

(Q�VRPPDQW�OHV�GHX[�QRWDWLRQV��RQ�REWLHQW�XQH�QRWH�ILQDOH�FRPSULVH�HQWUH����WHQGRQ�VDLQ��HW����
�WHQGRQ�VpYqUHPHQW�GpJpQpUDWLI���/H�WLVVX�HVW�FODVVp�FRPPH�QRUPDO� ����� OpJqUHPHQW�DQRUPDO�
�HQWUH���HW�����PRGpUpPHQW�DQRUPDO����j������RX�VpYqUHPHQW�DQRUPDO��HQWUH����HW������

%� 5pVXOWDWV�H[SpULPHQWDX[��

�� 2EVHUYDWLRQ�GHV�ODPHV��

3RXU�REWHQLU�OHV�ODPHV�j�DQDO\VHU��OHV�WHQGRQV�RQW�G¶DERUG�pWp�VHFWLRQQpV�HQ�VHFWLRQV�GH����FP�
GH���FP�GLVWDOHPHQW�j�OD�PDQLFD�IOH[RULD�j����FP�SUR[LPDOHPHQW�j�OD�PDQLFD�IOH[RULD��SXLV�PLV�
GHX[�MRXUV�GDQV�GX�IRUPDOGpK\GH�QHXWUH�WDPSRQQp�j�����HW�WUDQVIpUp�GDQV�GH�O¶pWKDQRO�j�������
-XVWH�DYDQW�OHXU�SUpSDUDWLRQ�SRXU�O¶KLVWRORJLH��LOV�VRQW�GH�QRXYHDX�WUDQVIpUpV�GDQV�XQ�PpODQJH�
GH�����G¶pWKDQRO�HW�GH����GH�SKpQRO���

'¶XQ� SRLQW� GH� YXH� PDFURVFRSLTXH�� OD� GLIIpUHQFH� HQWUH� ]RQH� FHQWUDOH� OpVLRQQHOOH� HW� ]RQH�
SpULSKpULTXH�VH�GHYLQH�IDFLOHPHQW�VXU�OHV�VHFWLRQV�GH�����FP��)LJ�������
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)LJXUH������$VSHFW�PDFURVFRSLTXH�G¶XQ�7)6'�VXU�XQH�]RQH�FRQFHUQpH�SDU�OD�FKLUXUJLH��/D�
]RQH�OpVLRQQHOOH��IOqFKH�QRLUH��VH�GLVWLQJXH�IDFLOHPHQW�GH�OD�]RQH�VDLQH��IOqFKH�EODQFKH�

/HV�WLVVXV�RQW�pWp�IL[pV�GDQV�GH�OD�SDUDIILQH�SXLV�GHV�VHFWLRQV�GH���j�����P�G¶pSDLVVHXU�RQW�pWp�
REWHQXHV�j�O¶DLGH�G¶XQ�PLFURWRPH�URWDWRLUH��/HV�ODPHV�RQW�pWp�FRORUpHV�j�O¶DLGH�G¶KpPDWR[\OLQH�
pRVLQH�RX�GH�URXJH�6LULXV��

$X�PLFURVFRSH��RQ�REVHUYH�XQH�]RQH�VDLQH��XQH�]RQH�GH�WUDQVLWLRQ�HW�XQH�]RQH�GH�WLVVX�OpVp��)LJ��
�����

)LJXUH������,OOXVWUDWLRQ�GHV�]RQHV�VDLQH��GH�WUDQVLWLRQ�HW�GH�OpVLRQ��PLFURVFRSLH�RSWLTXH��
JURVVLVVHPHQW�[�����FRORUDWLRQ�+	(�

=RQH�VDLQH�

=RQH�GH�WUDQVLWLRQ�

/pVLRQ�



ϳϭ�

Ă͘ $SSDUHQFH�KLVWRORJLTXH�G¶XQH�]RQH�VDLQH�

/HV�]RQHV�SpULSKpULTXHV�WHOOHV�TXH�PRQWUpHV�GDQV�OD�ILJXUH����VRQW�FDUDFWpULVpHV�SDU���
Ͳ 'HV�FHOOXOHV�IXVLIRUPHV�
Ͳ 8QH�FHOOXODULWp�UpSDUWLH�GH�PDQLqUH�XQLIRUPH��
Ͳ 8QH�DEVHQFH�GH�FHOOXOHV�LQIODPPDWRLUHV�
Ͳ 'HV�ILEUHV�GH�FROODJqQH�XQLIRUPHV��SDUDOOqOHV�HW�RUJDQLVpHV�GH�PDQLqUH�UpJXOLqUH��

)LJXUH�����=RQH�SpULSKpULTXH�j�OD�OpVLRQ��&RORUDWLRQ�+	(��PLFURVFRSLH�RSWLTXH�DX�
JURVVLVVHPHQW�[����/D�PDWULFH�LQWHUIDVFLFXODLUH�HVW�PDWpULDOLVpH�SDU�OD�IOqFKH�QRLUH��/HV�

FHOOXOHV�VRQW�IXVLIRUPHV��IOqFKH�EODQFKH��HW�XQLIRUPpPHQW�UpSDUWLHV��

ď͘ $SSDUHQFH�KLVWRORJLTXH�G¶XQH�]RQH�OpVLRQQHOOH�

$X�QLYHDX�GHV�]RQHV�GH�OpVLRQV��WHOOHV�TXH�GDQV�OD�ILJXUH�����RQ�REVHUYH�HQ�UHYDQFKH����
Ͳ 'HV�FHOOXOHV�HQ�IRUPH�GH�FLJDUH�
Ͳ 8QH�DXJPHQWDWLRQ�PRGpUpH�GH�OD�FHOOXODULWp�
Ͳ 8QH�GpVRUJDQLVDWLRQ�PRGpUpH�GHV�ILEUHV�GH�FROODJqQH�
Ͳ 8QH�GLPLQXWLRQ�GH�OD�GHQVLWp�GH�OD�PDWULFH�LQWHUIDVFLFXODLUH��



ϳϮ�

)LJXUH������$VSHFW�PLFURVFRSLTXH�G¶XQH�]RQH�OpVLRQQHOOH��&RORUDWLRQ�+	(��PLFURVFRSH�
RSWLTXH��JURVVLVVHPHQW�[�����/HV�FHOOXOHV�DGRSWHQW�XQH�IRUPH�HQ�FLJDUH��IOqFKH�QRLUH��HW�VRQW�

SOXV�QRPEUHXVHV�TXH�GDQV�OHV�]RQHV�DOpVLRQQHOOHV�

'HV�LQILOWUDWV�FHOOXODLUHV�LQIODPPDWRLUHV�VRQW�pJDOHPHQW�SUpVHQWV�DXWRXU�GHV�YDLVVHDX[��YRLU�)LJ��
����� /HV� FHOOXOHV� REVHUYpHV� VRQW� GH� W\SH� PDFURSKDJLTXH� HW� QRQ� QHXWURSKLOLTXHV�� HW� VRQW�
UHSUpVHQWDWLYHV�G¶XQH�LQIODPPDWLRQ�FKURQLTXH���

)LJXUH������,QILOWUDWLRQ�FHOOXODLUH��IOqFKH�QRLUH��DX�QLYHDX�GHV�OpVLRQV�FHQWUDOHV��&RORUDWLRQ�
+	(��PLFURVFRSH�RSWLTXH��[���



ϳϯ�

/D�WDLOOH�HW�OH�QRPEUH�GH�YDLVVHDX[�VRQW�SOXV�LPSRUWDQWV�DX�QLYHDX�G¶XQH�OpVLRQ�FHQWUDOH�TX¶HQ�
SpULSKpULH��YRLU�)LJ������

)LJXUH������9DVFXODULVDWLRQ�GHV�OpVLRQV�FHQWUDOHV��&RORUDWLRQ�+	(��PLFURVFRSH�RSWLTXH��
JURVVLVVHPHQW�[���

/HV�ILEUHV�GH�FROODJqQH�DSSDUDLVVHQW�DXVVL�OpJqUHPHQW�GpVRUJDQLVpHV�DYHF�PRLQV�GH�����GHV�
ILEUHV�TXL�RQW�XQ�GLDPqWUH�XQLIRUPH��YRLU�)LJ����HW������

)LJXUH������/HV�ILEUHV�GH�FROODJqQH�PDQTXHQW�G¶XQLIRUPLWp�HW�GH�SDUDOOpOLVPH�DX�QLYHDX�GHV�
OpVLRQV�FHQWUDOHV��&RORUDWLRQ�+	(��PLFURVFRSH�RSWLTXH��JURVVLVVHPHQW�[����



ϳϰ�

)LJXUH������$VSHFW�GX�FROODJqQH�HQ�]RQH�VDLQH�HW�HQ�]RQH�OpVpH��2Q�REVHUYH�DX�QLYHDX�GH�
O¶LPDJH�GH�JDXFKH��LVVXH�G¶XQH�FRXSH�SpULSKpULTXH�j�OD�OpVLRQ��XQH�RQGXODWLRQ�UpJXOLqUH�GX�

FROODJqQH�DYHF�GHV�ILEUHV�DOLJQpHV��$�GURLWH��XQH�FRXSH�LVVXH�G¶XQH�]RQH�OpVLRQQHOOH�PRQWUH�XQ�
FROODJqQH�PRLQV�UpJXOLHU�DX�QLYHDX�GH�VRQ�RQGXODWLRQ�HW�GH�VRQ�RULHQWDWLRQ��&RORUDWLRQ�DX�

URXJH�6LULXV��PLFURVFRSH�pOHFWURQLTXH��JURVVLVVHPHQW�[����

�� 7DEOHDX[�GH�GRQQpHV�

/HV�GRQQpHV�VRQW�UHSUpVHQWpHV�GDQV�OHV�WDEOHDX[�FL�GHVVRXV��/¶XQ�GHV�FKHYDX[��+���D�G��VRUWLU�
GH� O¶pWXGH�HQ� UDLVRQ�GH� OpVLRQV� LQIHFWLHXVHV�GH�VHV� WHQGRQV��/HV�DQDO\VHV� VWDWLVWLTXHV�RQW� pWp�
UpDOLVpHV� j� O¶DLGH� G¶XQ� ORJLFLHO� VWDWLVWLTXH� �*UDSK3DG� 3ULVP��� DYHF� XQ� WHVW� 7� SDLUp�� /D�
VLJQLILFDWLYLWp�GHV�UpVXOWDWV�D�pWp�EDVpH�VXU�XQH�S�YDOXH�LQIpULHXUH�j�������

Ă͘ 6FRUH�WRWDO��

�/H�VFRUH�ILQDO�HVW�GH��������������PR\HQQH�����pFDUW�W\SH��SRXU�OH�JURXSH�WpPRLQ��7DE��;��HW�
����������SRXU�OH�JURXSH�WUDLWp�DX�ODVHU��7DE��;,����

7DEOHDX�;���6FRUH�KLVWRORJLTXH�WRWDO�GX�JURXSH�WpPRLQ�

7DEOHDX�;,���6FRUH�KLVWRORJLTXH�WRWDO�GX�JURXSH�WUDLWp�DX�ODVHU�

&KHUFKHXU�Q�� &KHUFKHXU�Q�� &KHUFKHXU�Q�� &KHUFKHXUV��
�����HW���

0R\HQQH� ���� ���� ���� ����

(FDUW�W\SH� ���� ���� ���� ����

&KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXUV�
�����HW���

0R\HQQH� ���� ���� ���� ����
(FDUW�W\SH� ���� ���� ���� ����



ϳϱ�

,O�Q¶\�D�SDV�GH�GLVWDQFH�VLJQLILFDWLYH�HQWUH�OHV�GHX[�JURXSHV�FRQFHUQDQW�OH�VFRUH�KLVWRORJLTXH�
ILQDO��7DE��;,,���/H�VFRUH�ILQDO�JOREDO�GHV�OpVLRQV�FHQWUDOHV�GHV�GHX[�JURXSHV�HVW�GH����FH�TXL�
FRUUHVSRQG�j�XQ�WHQGRQ�OpJqUHPHQW�DQRUPDO��

7DEOHDX�;,,���&RPSDUDLVRQ�GHV�VFRUHV�KLVWRORJLTXHV�WRWDX[�HQWUH�OHV�GHX[�JURXSHV�

&KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXUV�
�����HW���

3�YDOXH� ������� ������� ������� �������

ď͘ 1RWDWLRQ�GHV�FHOOXOHV��

/H�VFRUH�ILQDO�HVW�GH�������������SRXU�OH�JURXSH�WpPRLQ��7DE��;,,,��HW�GH�������������SRXU�OH�
JURXSH�WUDLWp�DX�ODVHU��7DE��;,9���

7DEOHDX�;,,,���1RWDWLRQ�GHV�FHOOXOHV�GDQV�OH�JURXSH�WpPRLQ�

&KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXUV��
�����HW���

0R\HQQH� ���� ���� ���� ����
(FDUW�W\SH� ���� ���� ���� ����

7DEOHDX�;,9���1RWDWLRQ�GHV�FHOOXOHV�GDQV�OH�JURXSH�WUDLWp�DX�ODVHU�

&KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXUV��
�����HW���

0R\HQQH� ���� ���� ���� ����
(FDUW�W\SH� ���� ���� ���� ����

,O�\�D�XQH�GLIIpUHQFH�VLJQLILFDWLYH�HQWUH�OHV�JURXSHV�WpPRLQ�HW�WUDLWp�DX�ODVHU�VXU�OH�VFRUH�FHOOXODLUH�
�7DE��;9����

7DEOHDX�;9���&RPSDUDLVRQ�GHV�VFRUHV�GH�FHOOXODULWp�HQWUH�OHV�GHX[�JURXSHV�

&KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXUV�
�����HW���

3�YDOXH� ������� ������ ������� �������

Đ͘ 9DVFXODULVDWLRQ��

/H�VFRUH�ILQDO�HVW�GH�������������SRXU�OH�JURXSH�WpPRLQ��7DE��;9,���HW�������������SRXU�OH�JURXSH�
WUDLWp�DX�ODVHU��7DE�;,,����



ϳϲ�

7DEOHDX�;9,���1RWDWLRQ�GH�OD�YDVFXODULVDWLRQ�GDQV�OH�JURXSH�WpPRLQ�

&KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXUV�����
HW���

0R\HQQH� ���� ���� ���� ����
(FDUW�W\SH� ���� ���� ���� ����

7DEOHDX�;9,,���1RWDWLRQ�GH�OD�YDVFXODULVDWLRQ�GDQV�OH�JURXSH�WUDLWp�DX�ODVHU�

&KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXUV�����
HW���

0R\HQQH� ���� ���� ���� ����
(FDUW�W\SH� ���� ���� ���� ����

,O�\�D�XQH�GLIIpUHQFH�VLJQLILFDWLYH�HQWUH�OHV�JURXSHV�WpPRLQ�HW�WUDLWp�DX�ODVHU�SRXU�OH�VFRUH�GH�
YDVFXODULVDWLRQ��7DE��;9,,,���,O�\�D�SOXV�GH�YDLVVHDX[�GDQV�OHV�WHQGRQV�WUDLWpV�DX�ODVHU��YRLU�)LJ��
�����

7DEOHDX�;9,,,���&RPSDUDLVRQ�GHV�VFRUHV�GH�YDVFXODULVDWLRQ�HQWUH�OHV�GHX[�JURXSHV�

&KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXUV��
�����HW���

3�YDOXH� ������� ������� ������� �������

)LJXUH������9DVFXODULVDWLRQ�GHV�OpVLRQV�FHQWUDOHV�DX�QLYHDX�GH�OD�PrPH�]RQH���&E��VXU�OH�
PrPH�FKHYDO��+����/H�WHQGRQ�WUDLWp�DX�ODVHU��%��SUpVHQWH�SOXV�GH�YDLVVHDX[�TXH�OH�WHQGRQ�

WpPRLQ��&RORUDWLRQ�+	(��PLFURVFRSH�RSWLTXH��[���

Ě͘ 2UJDQLVDWLRQ�WLVVXODLUH�

/H�VFRUH�ILQDO�HVW�GH�������������SRXU�OH�JURXSH�WpPRLQ��7DE�;,;��HW�����������SRXU�OH�JURXSH�
WUDLWp�DX�ODVHU��7DE�;;���



ϳϳ�

7DEOHDX�;,;���6FRUHV�G¶RUJDQLVDWLRQ�GDQV�OH�JURXSH�WpPRLQ�

7DEOHDX�;;���6FRUHV�G¶RUJDQLVDWLRQ�GDQV�OH�JURXSH�WUDLWp�DX�ODVHU�

&KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXUV��
�����HW���

0R\HQQH� ���� ���� ���� ����
(FDUW�W\SH� ���� ���� ���� ����

,O�Q¶\�D�SDV�GH�GLIIpUHQFH�VLJQLILFDWLYH�HQWUH�OHV�JURXSHV�WpPRLQ�HW�WUDLWp�DX�ODVHU�VXU�OH�VFRUH�
G¶RUJDQLVDWLRQ��7DE��;;,���

7DEOHDX�;;,���&RPSDUDLVRQ�GHV�VFRUHV�G¶RUJDQLVDWLRQ�HQWUH�OHV�GHX[�JURXSHV�

&KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXUV�����
HW���

3�YDOXH� ������� ������� ������� �������

(Q�FH�TXL�FRQFHUQH�OHV�VRXV�FDWpJRULHV�GX�VFRUH�G¶RUJDQLVDWLRQ�WLVVXODLUH���

Ͳ OH�VFRUH�ILQDO�G¶RULHQWDWLRQ�GX�FROODJqQH�HVW�GH�������������SRXU�OH�JURXSH�WpPRLQ�HW�GH�
�����������SRXU�OH�JURXSH�WUDLWp�DX�ODVHU��,O�Q¶\�D�SDV�GH�GLIIpUHQFH�VLJQLILFDWLYH�HQWUH�OHV�
GHX[�JURXSHV��

Ͳ OH�VFRUH�ILQDO�G¶XQLIRUPLWp�GX�FROODJqQH�HVW�GH�������������SRXU�OH�JURXSH�WpPRLQ�HW�GH�
������������SRXU�OH�JURXSH�WUDLWp�DX�ODVHU��,O�Q¶\�D�SDV�GH�GLIIpUHQFH�VLJQLILFDWLYH�HQWUH�OHV�
GHX[�JURXSHV��

Ͳ OH�VFRUH�ILQDO�GH�PRGLILFDWLRQ�GH�OD�PDWULFH�LQWHUIDVFLFXODLUH�HVW�GH�������������SRXU�OH�
JURXSH�WpPRLQ�HW�������������SRXU�OH�JURXSH�WUDLWp�DX�ODVHU��,O�Q¶\�D�SDV�GH�GLIIpUHQFH�
VLJQLILFDWLYH�HQWUH�OHV�GHX[�JURXSHV���

Ͳ OH�VFRUH�ILQDO�G¶RQGXODWLRQ�GX�FROODJqQH�HVW�GH��������������SRXU�OH�JURXSH�WpPRLQ�HW�GH�
�����������SRXU�OH�JURXSH�WUDLWp�DX�ODVHU��S� ����������

/D�S�YDOXH�ILQDOH�TXL�FRQFHUQH�O¶RQGXODWLRQ�GX�FROODJqQH�HVW�GRQF�VLJQLILFDWLYHPHQW�GLIIpUHQWH�
HQWUH�OHV�JURXSHV�WpPRLQ�HW�WUDLWp�DX�ODVHU��/¶DQJOH�G¶RQGXODWLRQ�HVW�SOXV�LUUpJXOLHU�GDQV�OH�JURXSH�
WpPRLQ�TXH�GDQV�OH�JURXSH�WUDLWp�DX�ODVHU��/D�ILJXUH����LOOXVWUH�FHWWH�GLIIpUHQFH�GH�UpJXODULWp��

&KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXU�Q��� &KHUFKHXUV��
�����HW���

0R\HQQH� ���� ���� ���� ����
(FDUW�W\SH� ���� ���� ���� ����



ϳϴ�

)LJXUH������$QJOH�G¶RQGXODWLRQ�GX�FROODJqQH�DX�QLYHDX�GH�OD�PrPH�]RQH���&E��FKH]�OH�FKHYDO�
+���/¶DQJOH�GX�FROODJqQH�DSSDUDLW�SOXV�UpJXOLHU�HW�XQLIRUPH�DX�QLYHDX�GX�PHPEUH�WUDLWp�DX�

ODVHU��%��TX¶DX�QLYHDX�GX�PHPEUH�WpPRLQ��&RORUDWLRQ�URXJH�6LULXV��PLFURVFRSLH�pOHFWURQLTXH��
[����

�� &RQFOXVLRQ�HW�GLVFXVVLRQ�DXWRXU�GH�O¶pWXGH�H[SpULPHQWDOH�

/HV�WHQGLQLWHV�GX�7)6'�GX�FKHYDO�RQW�XQH�WHQGDQFH�LPSRUWDQWH�j�OD�UpFLGLYH�HQ�UDLVRQ�GH�OD�
TXDOLWp�GX�WLVVX�FLFDWULFLHO��PRLQV�UpVLVWDQW�DX�WLVVX�LQLWLDOHPHQW�SUpVHQW� �'DNLQ���������1RXV�
DYRQV� FRQVLGpUp� OD� WKpUDSLH� DX� ODVHU� GH� KDXWH� LQWHQVLWp� FRPPH� pWDQW� XQ� PR\HQ� SRVVLEOH�
G¶DPpOLRUHU� OHV�TXDOLWpV� GH�FH� WLVVX� FLFDWULFLHO�� DXVVL� QRXV� O¶DYRQV� HPSOR\pH�SXLV� pYDOXp� VHV�
UpVXOWDWV�SDU�OH�ELDLV�G¶XQH�pWXGH�KLVWRORJLTXH��

'DQV� QRWUH� pWXGH�� FHWWH� WKpUDSLH� D� pWp� XWLOLVpH� VXU� GHV� FKHYDX[� D\DQW� GHV� OpVLRQV� GH�
WHQGLQRSDWKLHV� VLPLODLUHV�DX[�GHX[�PHPEUHV� DQWpULHXUV��/¶DYDQWDJH�GH�FH�PRGqOH�HVW�TXH� OH�
PHPEUH�FRQWURODWpUDO�D�SX�FRQVWLWXHU�XQ�WpPRLQ�LGpDO�DX�PHPEUH�WUDLWp��UHQGDQW�REMHFWLYDEOHV�
GHV�GLIIpUHQFHV�VXEWLOHV�GH�FLFDWULVDWLRQ���

'H�SOXV��OD�PpWKRGH�G¶LQGXFWLRQ�GHV�OpVLRQV�GX�7)6'�XWLOLVpH�HVW�UHFRQQXH�FRPPH�pWDQW�SOXV�
IDFLOH�j� VWDQGDUGLVHU�TXH� OD�PpWKRGH�G¶LQGXFWLRQ� DX[�FROODJpQDVHV� �6FKUDPPH�HW�DO��� �������
&HWWH�GHUQLqUH�D�pWp�VRXYHQW�XWLOLVpH�SRXU�OHV�pWXGHV�VXU�OHV�PR\HQV�WKpUDSHXWLTXHV�GHV�WHQGLQLWHV�
GX�7)6'��FRPPH�GDQV�XQH�pWXGH�GH�O¶HIILFDFLWp�GHV�VFLVVLRQV�SHUFXWDQpHV�GX�WHQGRQ��+HQQLQJHU�
HW� DO��� ������� RX� GH� O¶HIILFDFLWp� GHV� FHOOXOHV� VRXFKHV� GpULYpHV� G¶HPEU\RQ� HQ� LQMHFWLRQ� LQWUD�
OpVLRQQHOOH��:DWWV�HW�DO����������/D�PpWKRGH�FKLUXUJLFDOH�SHUPHW�G¶REWHQLU�XQH�OpVLRQ�FHQWUDOH�
GX� 7)6'�� VDQV� OpVHU� OHV� SDUWLHV� SpULSKpULTXHV� GH� FHOXL�FL� HQ� GHKRUV� GX� SRLQW� G¶HQWUpH� GHV�
LQVWUXPHQWV�� &HWWH� ]RQH� FLFDWULVH� UDSLGHPHQW� HQ� UDLVRQ� GH� VD� SUR[LPLWp� DYHF� OH� PpVRWpQRQ�
DGMDFHQW���OH�YLQFXOXP��XQH�VWUXFWXUH�ELHQ�YDVFXODULVpH��6FKUDPPH�HW�DO����������/D�PpWKRGH�
FKLUXUJLFDOH� UHSUpVHQWH� DLQVL�PLHX[� OD� UpSDUWLWLRQ� KDELWXHOOH� GHV� OpVLRQV� QDWXUHOOHV� GX�7)6'�
�6FKUDPPH� HW� DO��� ������� &HSHQGDQW�� OHV� OpVLRQV� DLQVL� FUppHV� VRQW� GLIIpUHQWHV� GH� OpVLRQV�
QDWXUHOOHV��(Q�HIIHW��ELHQ�TXH�OD�FKLUXUJLH�DIIDLEOLVVH�OH�WHQGRQ��HW�TXH�O¶H[HUFLFH�TXL�VXLW�SHUPHW�
GH� PLPHU� XQH� SDWKRJpQqVH� ELRPpFDQLTXH� SOXV� ILGqOH� TX¶XQH� LQMHFWLRQ� GH� FROODJpQDVHV�� OHV�
OpVLRQV�QH�VRQW�SDV�VHFRQGDLUHV�j�XQH�GpJpQpUHVFHQFH�SURJUHVVLYH��HQWUDLQpH�SDU�GHV��F\FOHV�GH�
FKDUJHV� ELRPpFDQLTXHV� SHQGDQW� O¶HQWUDLQHPHQW� �6FKUDPPH� HW� DO��� ����� �� 9DQ� 6FKLH� HW� DO���
��������



ϳϵ�

3DU�DLOOHXUV��O¶LQGXFWLRQ�FKLUXUJLFDOH�D�O¶DYDQWDJH�GH�PD[LPLVHU�OHV�PpFDQLVPHV�GH�FLFDWULVDWLRQ�
LQWULQVqTXHV��FRQWUDLUHPHQW�j�OD�PpWKRGH�G¶LQGXFWLRQ�DX[�FROODJpQDVHV�TXL�IDYRULVH�VXUWRXW�OHV�
PpFDQLVPHV� H[WULQVqTXHV� �� � OD� FLFDWULVDWLRQ� LQWULQVqTXH� pWDQW�PDMRULWDLUH� GDQV� OHV� WHQGLQLWHV�
QDWXUHOOHV��6FKUDPPH�HW�DO���������

(QILQ��FHWWH�SURFpGXUH�SHXW�VH�FRPSOLTXHU�GH�OD�VXUYHQXH�G¶XQH�LQIHFWLRQ�DX�QLYHDX�GX�WHQGRQ��
VRLW�HQ�SHU�RSpUDWRLUH��VRLW�HQ�SRVW�RSpUDWRLUH�HQ�UDLVRQ�GH�OD�SODLH�FKLUXUJLFDOH�TX¶HOOH�SURGXLW��
&HWWH�FRPSOLFDWLRQ�D�pWp�REVHUYpH�FKH]�O¶XQ�GH�QRV�KXLW�FKHYDX[��GRQW�OHV�UpVXOWDWV�KLVWRORJLTXHV�
Q¶RQW�GRQF�PDOKHXUHXVHPHQW�SDV�SX�rWUH�H[SORLWpV��/¶DQWLELRWKpUDSLH�SRXUUDLW�rWUH�SURORQJpH�GH�
SOXVLHXUV� MRXUV�� HW� FRPSOpWpH� SDU� GHV� VRLQV� GH� GpVLQIHFWLRQ� ORFDX[� DX� QLYHDX� GHV� SODLHV�
FKLUXUJLFDOHV�DILQ�G¶HQ�pYLWHU�OD�VXUYHQXH���

&RQFHUQDQW� OHV�DQDO\VHV�KLVWRORJLTXHV��FHOOHV�FL�RQW�pWp�PHQpHV�VXU���j���]RQHV�UHSUpVHQWDQW�
WRXWHV�OD�ORQJXHXU�GH�OD�OpVLRQ�GX�WHQGRQ��DYHF���FKDPSV�REVHUYpV�SDU�]RQH��SHUPHWWDQW�DLQVL�
G¶REWHQLU� XQH� ERQQH� UHSUpVHQWDWLYLWp� GH� OD� TXDOLWp� GHV� WLVVXV� FLFDWULFLHOV�� /¶XWLOLVDWLRQ� GH� ��
FKHUFKHXUV� GLIIpUHQWV� SRXU� PHQHU� OHV� DQDO\VHV� SHUPHW� pJDOHPHQW� GH� JDUDQWLU� XQH� FHUWDLQH�
REMHFWLYLWp� VFLHQWLILTXH� GHV� UpVXOWDWV�� HW� O¶HPSORL� G¶XQH� QRWDWLRQ� KLVWRORJLTXH� SHUPHW�
G¶DSSUpKHQGHU�SOXV�IDFLOHPHQW�OHV�GLIIpUHQFHV�HQWUH�OHV�WLVVXV�WUDLWpV�HW�QRQ�WUDLWpV���

/HV�UpVXOWDWV�GH�FHV�DQDO\VHV�LQGLTXHQW�TXH�OHV�OpVLRQV�FHQWUDOHV�GHV�WHQGRQV�WUDLWpV�HW�QRQ�WUDLWpV�
RQW�VXLYL�OH�PrPH�JHQUH�GH�FLFDWULVDWLRQ�GH�VHFRQGH�LQWHQWLRQ�DYHF�GH�OD�ILEURSODVLH�HW�GHV�VFRUHV�
KLVWRORJLTXHV� ILQDX[� pTXLYDOHQWV� ��� VHPDLQHV� DSUqV� O¶LQGXFWLRQ� FKLUXUJLFDOH� GHV� OpVLRQV�� /D�
WKpUDSLH�DX�ODVHU�GH�KDXWH�LQWHQVLWp�WHOOH�TX¶XWLOLVpH�GDQV�FH�SURWRFROH�QH�SHUPHWWUDLW�GRQF�SDV�
G¶REWHQLU�XQ�WLVVX�FLFDWULFLHO�WHQGLQHX[�QHWWHPHQW�SOXV�SURFKH�G¶XQ�WLVVX�UpJpQpUp���

'¶DXWUHV�WKpUDSLHV�RQW�TXDQW�j�HOOHV�PRQWUp�XQH�DPpOLRUDWLRQ�QHWWH�GHV�FULWqUHV�KLVWRORJLTXHV�GHV�
WLVVXV��/¶XWLOLVDWLRQ�GH����PLOOLRQV�GH�FHOOXOHV�VRXFKHV�PpVHQFK\PDWHXVHV�DXWRORJXHV�GDQV���
P/� GH� VXSHUQDJHDQW� GH� PRHOOH� RVVHXVH� HQ� LQMHFWLRQ� LQWUD�OpVLRQQHOOH� VXU� GHV� WHQGLQLWHV�
QDWXUHOOHV�GX�7)6'�D�SHUPLV�G¶REWHQLU���PRLV�SOXV�WDUG�SOXVLHXUV�DPpOLRUDWLRQV�KLVWRORJLTXHV��
(Q�SDUWLFXOLHU��O¶DQJOH�G¶RQGXODWLRQ�GX�FROODJqQH�pWDLW�SOXV�UpJXOLHU��FRPPH�GDQV�QRWUH�pWXGH��
PDLV�OHV�VFRUHV�GH�FHOOXODULWp��G¶RUJDQLVDWLRQ�HW�GH�YDVFXODULVDWLRQ�pWDLHQW�pJDOHPHQW�DPpOLRUpV�
GH�PDQLqUH� VLJQLILFDWLYH� �6PLWK� HW� DO��� �������'¶DXWUH� SDUW�� O¶XWLOLVDWLRQ� GH� FHOOXOHV� VRXFKHV�
GpULYpHV�G¶HPEU\RQV�HQ�LQMHFWLRQ�LQWUD�OpVLRQQHOOH�VXU�GHV�WHQGLQLWHV�LQGXLWHV�DX[�FROODJpQDVHV�
D�SHUPLV�G¶REWHQLU���VHPDLQHV�SOXV�WDUG�GHV�DPpOLRUDWLRQV�pJDOHPHQW�SOXV�QRPEUHXVHV��:DWWV�
HW�DO����������(OOHV�UHJURXSHQW�Oj�DXVVL�XQ�DQJOH�G¶RQGXODWLRQ�GX�FROODJqQH�SOXV�UpJXOLHU��PDLV�
DXVVL� GHV� VFRUHV� DPpOLRUpV� VLJQLILFDWLYHPHQW� FRPSUHQDQW� OD� PRUSKRORJLH� HW� OD� GHQVLWp� GHV�
FHOOXOHV�� O¶XQLIRUPLWp�HW� O¶DOLJQHPHQW�GX�FROODJqQH��HW�XQH�GLPLQXWLRQ�GH� O¶pSDLVVLVVHPHQW�GH�
O¶pSLWpQRQ�DYHF� OH� WUDLWHPHQW� �:DWWV�HW�DO��� �������/HV� VFRUHV�KLVWRORJLTXHV� WRWDX[� V¶HQ� VRQW�
WURXYpV�VLJQLILFDWLYHPHQW�DPpOLRUpV�HX[�DXVVL��:DWWV�HW�DO����������

%LHQ�TXH�FHV�pWXGHV�XWLOLVDLHQW�GHV�V\VWqPHV�GH�QRWDWLRQ�GLIIpUHQWV��HW�XQH�PpWKRGH�G¶LQGXFWLRQ�
GHV�OpVLRQV�GLIIpUHQWH�SXLVTX¶XWLOLVDQW�OD�PDODGLH�QDWXUHOOH�RX�GHV�LQMHFWLRQV�GH�FROODJpQDVHV�HW�
QRQ�XQH�LQWHUYHQWLRQ�FKLUXUJLFDOH��OHV�WKpUDSLHV�TXL�\�VRQW�XWLOLVpHV�VHPEOHQW�SOXV�SURPHWWHXVHV�
GDQV�O¶REWHQWLRQ�G¶XQ�WLVVX�SOXV�SURFKH�G¶XQ�WLVVX�VDLQ���



ϴϬ�

,O�IDXW�QpDQPRLQV�VRXOLJQHU�TXH�FHV�GHX[�GHUQLHUV�WUDLWHPHQWV�VRQW�SOXV�GLIILFLOHV�j�PHWWUH�HQ�
SODFH�TXH�OD�UpDOLVDWLRQ�GH�SOXVLHXUV�VpDQFHV�GH�WKpUDSLH�DX�ODVHU���FHV�GHUQLqUHV�SRXYDQW�PrPH�
rWUH� HQYLVDJpHV� GDQV� OH� FDGUH� G¶XQ� WUDLWHPHQW� GDQV� O¶pFXULH� GX� FKHYDO�� UpDOLVpHV� SDU� XQ�
SURSULpWDLUH�LQLWLp���,O�V¶DJLW�G¶XQH�WHFKQLTXH�UHODWLYHPHQW�VpFXULWDLUH��HW�DXFXQ�HIIHW�LQGpVLUDEOH�
Q¶D�pWp�GpSORUp�DX�FRXUV�GH�QRWUH�pWXGH�GXUDQW�ODTXHOOH�OHV�UHFRPPDQGDWLRQV�GX�IDEULFDQW�RQW�
pWp�UHVSHFWpHV��/HV�FKHUFKHXUV�VH�VRQW�FHSHQGDQW�HPSOR\pV�j�IRXUQLU�GHV�UpJODJHV�SRXU�JDUGHU�
XQH�WHPSpUDWXUH�FRUUHFWH�DX�QLYHDX�GX�WLVVX��)RUWXQD�HW�0DVRWWL���������HW�DXFXQ�HIIHW�GH�EU�OXUH�
WKHUPLTXH� Q¶HVW� GpSORUp� GDQV� OHV� pWXGHV� pYDOXDQW� OHV� HIIHWV� LQGpVLUDEOHV� GX� ODVHU� GH� KDXWH�
LQWHQVLWp��7DFKH�&RGUHDQX�HW�DO�����������

0DOJUp�OH�PDQTXH�G¶DPpOLRUDWLRQ�GX�VFRUH�KLVWRORJLTXH�WRWDO�GHV�WHQGRQV�WUDLWpV��GHV�GLIIpUHQFHV�
GDQV�OD�FLFDWULVDWLRQ�HW�OH�UHPRGHODJH�GX�WLVVX�FLFDWULFLHO�RQW�pWp�GpWHFWpHV��HW�HQ�SDUWLFXOLHU�XQH�
DXJPHQWDWLRQ�GH�OD�YDVFXODULVDWLRQ�HW�XQ�DQJOH�G¶RQGXODWLRQ�GX�FROODJqQH�SOXV�UpJXOLHU�SRXU�OH�
JURXSH�WUDLWp�DX�ODVHU��

/H�EpQpILFH�G¶XQH�DXJPHQWDWLRQ�GH�YDVFXODULVDWLRQ� UHVWH� LQFHUWDLQ��'DQV�XQ� WHQGRQ�VDLQ�� OHV�
YDLVVHDX[� VRQW� SHX� QRPEUHX[� HW� GH� SHWLWH� WDLOOH�� HW� OH� IOX[� VDQJXLQ� GDQV� FHX[�FL� Q¶HVW� SDV�
GpWHFWDEOH�SDU� pFKRJUDSKLH�'RSSOHU� �.ULVRIIHUVHQ���������(Q�SKDVH� DLJXs�GH� OD� WHQGLQLWH�� OD�
QpRDQJLRJHQqVH�HVW�FRQVLGpUpH�FRPPH�EpQpILTXH�GDQV�OH�GpEXW�GH�OD�FLFDWULVDWLRQ��%RVFK�HW�DO��
������� (OOH� SHUPHW� G¶REWHQLU� XQ� PHLOOHXU� DSSRUW� G¶R[\JqQH�� GH� QXWULPHQWV�� GH� IDFWHXUV� GH�
FURLVVDQFH�HW�GH�FHOOXOHV��HW�XQ�PHLOOHXU�GpSDUW�GHV�GpFKHWV�PpWDEROLTXHV��%RVFK�HW�DO����������
8Q�IOX[�VDQJXLQ�LQVXIILVDQW�GDQV�OH�GpEXW�GH�OD�FLFDWULVDWLRQ�VHUDLW�DVVRFLp�j�XQH�GLPLQXWLRQ�GH�
VD�TXDOLWp�HW�XQH�IDLEOHVVH�GX�WHQGRQ�FRQFHUQp��5LFKDUG���������

&HSHQGDQW�� O¶K\SHUYDVFXODULVDWLRQ� SHUVLVWH� DSUqV� OD� SKDVH� DLJXs� LQIODPPDWRLUH� �� FKH]� OHV�
FKHYDX[� DWWHLQWV� GH� WHQGLQRSDWKLH� FKURQLTXH� GX� 7)6'�� OHV� YDLVVHDX[� VRQW� YLVXDOLVpV� j�
O¶pFKRJUDSKLH� 'RSSOHU� GDQV� OD� SOXSDUW� GHV� FDV� SOXV� GH� WURLV� PRLV� DSUqV� FHWWH� SKDVH�
�.ULVWRIIHUVHQ���������&H�QRQ�UHWRXU�j�OD�QRUPDOH�GH�OD�YDVFXODULVDWLRQ�HVW�XQ�PDUTXHXU�GH�OD�
SHUVLVWDQFH�G¶XQ�WLVVX�FLFDWULFLHO�HW�QRQ�G¶XQ�WLVVX�UpJpQpUp��HW�FRQWULEXHUDLW�j�PDLQWHQLU�XQ�GHJUp�
G¶LQIODPPDWLRQ� QpIDVWH� SRXU� O¶DPpOLRUDWLRQ� GH� OD� IRQFWLRQQDOLWp� GX� WHQGRQ� �$FNHUPDQQ� HW�
5HQVWURP���������(Q�HIIHW��GHV�pWXGHV�VXU�WHQGRQV�KXPDLQV�UpYqOHQW�TXH�OHV�ILEUHV�QHUYHXVHV�
SpULSKpULTXHV�DVVRFLpHV�DX[�QRXYHDX[�YDLVVHDX[�IRUPpV�UpDJLVVHQW�DX[�VWLPXOL�PpFDQLTXHV�HW�
UHOkFKHQW�GHV�VXEVWDQFHV�FDSDEOHV�G¶HQFRXUDJHU�O¶LQIODPPDWLRQ��OD�ILEURVH�HW�OH�PDLQWLHQ�G¶XQH�
FHOOXODULWp�DXJPHQWpH�ORUVTX¶HOOHV�VRQW�SURGXLWHV�GH�IDoRQ�SURORQJpH��$FNHUPDQQ�HW�5HQVWURP��
�������/D�VXEVWDQFH�3�VHUDLW�O¶XQH�GH�FHV�VXEVWDQFHV��$FNHUPDQQ�HW�5HQVWURP���������/H�WLVVX�
FLFDWULFLHO�ILEURWLTXH�HVW�PpFDQLTXHPHQW�PRLQV�pODVWLTXH�HW�SUpGLVSRVp�DX[�UpFLGLYHV��'DNLQ��
�������

'H�SOXV��OD�SHUVLVWDQFH�DX�ORQJ�WHUPH�G¶XQH�YDVFXODULVDWLRQ�DXJPHQWpH�GDQV�GHV�WHQGRQV�OpVpV�
FRQWULEXHUDLW�j�OD�SHUVLVWDQFH�GH�OD�GRXOHXU�HW�GH�OD�ERLWHULH�FKH]�O¶KRPPH�FRPPH�FKH]�OH�FKHYDO�
�.ULVWRIIHUVHQ���������/HV�PpFDQLVPHV�SDU�OHVTXHOV�OD�VHQVDWLRQ�GH�GRXOHXU�VHUDLW�DXJPHQWpH�QH�
VRQW�SDV�pOXFLGpV��,O�DSSDUDLW�SHX�SUREDEOH�TXH�OHV�UpFHSWHXUV�GDQV�OHV�YDLVVHDX[�RX�OHV�QHUIV�DX�
QLYHDX�GH�OHXUV�SDURLV�HQ�VRLHQW�UHVSRQVDEOHV��5LR�HW�DO����������,O�V¶DJLUDLW�SOXV�SUREDEOHPHQW�
G¶XQH�GRXOHXU�UHOLpH�DX�ERXUJHRQQHPHQW�GHV�QHUIV�TXL�DFFRPSDJQH�OHV�QRXYHDX[�YDLVVHDX[��RX�
j�GHV�VXEVWDQFHV� WHOOHV�TXH�GHV�F\WRNLQHV��GHV�QHXURWUDQVPHWWHXUV��GHV�QHXURSHSWLGHV�RX�GHV�
PHVVDJHUV�FHOOXODLUHV��5LR�HW�DO�����������
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'HV�LQMHFWLRQV�GH�SURGXLWV�VFOpURVDQW�WHO�TXH�OH�SROLGRFDQRO�DX�VHLQ�GHV�YDLVVHDX[�SHUPHWWUDLHQW�
GH� GLPLQXHU� OD� GRXOHXU� FKH]� OD� SOXSDUW� GHV� KRPPHV� DWWHLQWV� GH� WHQGLQRSDWKLHV� FKURQLTXHV�
G¶$FKLOOH� �2KEHUJ� HW�$OIUHGVRQ���������/D�GRXOHXU� HVW� QRWpH� VXU�XQH� pFKHOOH�GH��� j������ HW�
pYDOXpH�DYDQW�O¶LQMHFWLRQ�SXLV�YHUV���PRLV�DSUqV�O¶LQMHFWLRQ��2KEHUJ�HW�$OIUHGVRQ���������&HV�
UpVXOWDWV� VHPEOHUDLHQW� FRQILUPHU� TXH� O¶K\SHUYDVFXODULVDWLRQ� HVW� OLpH� j� OD� SHUVLVWDQFH� GH� OD�
GRXOHXU�ORUV�GH�WHQGLQRSDWKLHV�FKURQLTXHV��1pDQPRLQV��WRXV�OHV�WHQGRQV�G¶$FKLOOH�GRXORXUHX[�
QH� SUpVHQWHQW� SDV� GH� YDVFXODULVDWLRQ� DXJPHQWpH�� HW� WRXV� OHV� WHQGRQV� SUpVHQWDQW� GH�
O¶K\SHUYDVFXODULVDWLRQ�QH�VRQW�SDV�GRXORXUHX[��5LR�HW�DO����������'H�SOXV��FHV�pWXGHV�UpDOLVHQW�
XQ�VXLYL�GH�OD�GRXOHXU�GHV�SDWLHQWV�PDLV�QH�IRXUQLVVHQW�SDV�GH�GRQQpHV�TXDQW�j�O¶pYROXWLRQ�GHV�
TXDOLWpV�KLVWRORJLTXHV�RX�IRQFWLRQQHOOHV�GHV�WLVVXV�WHQGLQHX[�j�OD�VXLWH�GH�OD�GLPLQXWLRQ�GH�OD�
YDVFXODULVDWLRQ��3DU�DLOOHXUV��OHV�pWXGHV�PHQpHV�VXU�OD�WKpUDSLH�DX�ODVHU�GH�KDXWH�LQWHQVLWp�FKH]�
O¶+RPPH�IRQW�SOXW{W�pWDW�G¶XQ�RXWLO�XWLOLVDEOH�j�YLVpH�DQDOJpVLTXH��VXU�GHV�PDODGLHV�WHOOHV�TXH�
O¶RVWpRDUWKURVH�GX�JHQRX��$OD\DW�HW�DO���������RX�OHV�GRXOHXUV�FKURQLTXHV�GH�GRV��$OD\DW�HW�DO��
�������'¶DXWUH�SDUW��OHV�pWXGHV�UpDOLVpHV�DYHF�GHV�ODVHUV�GH�EDVVH�LQWHQVLWp�RQW�SX�rWUH�DVVRFLpHV�
VXU�GHV�WHQGRQV�G¶$FKLOOH�GH�UDW�j�OD�IRLV�j�XQH�DXJPHQWDWLRQ�GH�OD�SURGXFWLRQ�GH�9(*)��XQ�
VWLPXODQW�GH�OD�QpRDQJLRJHQqVH��0DUTXHV�HW�DO���������HW�GX�FRQIRUW�FKH]�GHV�WHQGRQV�G¶$FKLOOH�
KXPDLQV��7XPLOW\�HW�DO����������

&KH]�OH�FKHYDO��OD�GRXOHXU�HVW�SOXV�GLIILFLOH�j�pYDOXHU�TXH�FKH]�O¶+RPPH�HW�HVW�VRXYHQW�GpGXLWH�
GH� OD�SUpVHQFH� HW� GH� O¶LQWHQVLWp�G¶XQH� ERLWHULH��(OOH�QH� VHPEOH� FHSHQGDQW� SDV� FRQVWLWXHU�XQH�
SUREOpPDWLTXH� FOLQLTXH� GHV� WHQGLQLWHV� GX�7)6'� � SXLVTX¶HOOH� GLVSDUDLW� JpQpUDOHPHQW� DX� ERXW�
G¶XQH�j�GHX[�VHPDLQHV�DSUqV�VRQ�DSSDULWLRQ��ORUVTXH�OD�SKDVH�LQIODPPDWRLUH�VH�WHUPLQH��$YHOOD�
HW�6PLWK���������'DQV�QRWUH�pWXGH��OD�ERLWHULH�HW�GRQF�OD�GRXOHXU�pWDLHQW�IDLEOHV�ORUV�GHV�GHX[�
SUHPLqUHV�VHPDLQHV��'H�SOXV�� OHV� OpVLRQV�pWDQW�SUpVHQWHV�VXU� OHV�GHX[�DQWpULHXUV�� O¶pYDOXDWLRQ�
VLPXOWDQpH�GHV�GHX[�PHPEUHV�DXUDLW�pWp�GLIILFLOH���

(Q�FRQFOXVLRQ��O¶DXJPHQWDWLRQ�GH�O¶K\SHUYDVFXODULVDWLRQ�VXU�GHV�OpVLRQV�FKURQLTXHV�GX�7)6'�
DYHF�OH�ODVHU�GH�KDXWH�LQWHQVLWp�SHXW�rWUH�FRQVLGpUpH�FRPPH�OH�VLJQH�G¶XQH�LQIODPPDWLRQ�QRQ�
UpVROXH�HW�pYHQWXHOOHPHQW�OH�YHFWHXU�G¶XQH�GRXOHXU�SHUVLVWDQWH���

/H� GHX[LqPH� UpVXOWDW� VLJQLILFDWLI� GH� O¶pWXGH� pWDLW� O¶REWHQWLRQ� G¶XQ� DQJOH� G¶RQGXODWLRQ� GX�
FROODJqQH�SOXV�UpJXOLHU�DX�QLYHDX�GHV�OpVLRQV�GHV�WHQGRQV�WUDLWpV�DX�ODVHU��,O�V¶DJLW�GH�OD�SUHPLqUH�
GHVFULSWLRQ�GH�FHW�HIIHW�GX�ODVHU�GH�KDXWH�LQWHQVLWp�VXU�GHV�WHQGRQV�pTXLQV���

/HV��WHQGRQV�VDLQV�RQW�XQ�DQJOH�UpJXOLHU�G¶RQGXODWLRQ�GX�FROODJqQH��UHOLp�j�O¶RULHQWDWLRQ�SDUDOOqOH�
GHV�ILEUHV��:LOOLDPV�HW�DO����������$X�FRQWUDLUH��OHV�WHQGRQV�OpVpV�PDO�FLFDWULVpV�Q¶RQW�SDV�RX�
SHX�G¶RQGXODWLRQ�GX�FROODJqQH�HW�RQW�GHV�FDSDFLWpV�PpFDQLTXHV�DOWpUpHV��:LOOLDPV�HW�DO�����������

(Q� HIIHW�� O¶DSODQLVVHPHQW� GH� O¶DQJOH� GX� FROODJqQH� VHUDLW� OH� SUHPLHU� PpFDQLVPH� H[SOLTXDQW�
O¶pWLUHPHQW�G¶XQ�WHQGRQ�VXELVVDQW�XQH�FKDUJH��'RZOLQJ�HW�DO�����������DLQVL��XQ�WHQGRQ�DYHF�GX�
FROODJqQH�PRLQV�UpJXOLqUHPHQW�RQGXOp�VHUDLW�PRLQV�pWLUDEOH�HW�SOXV�j�PrPH�GH�VH�URPSUH��YRLU�
)LJ�������
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)LJXUH�����&RXUEH�GH�VWUHVV�PpFDQLTXH�GX�WHQGRQ�PRQWUDQW�O¶HIIHW�GH�OD�YDULDWLRQ�GH�O¶DQJOH�
G¶RQGXODWLRQ��+F���*UDQG�DQJOH�G¶RQGXODWLRQ��,F���)DLEOH�DQJOH�G¶RQGXODWLRQ������$SSDUHQFH�
GHV�ILEUHV�VDQV�VWUHVV������,F�D�DWWHLQW�OD�UpJLRQ�OLQpDLUH��DORUV�TXH�OD�FRXUEH�GH�+F�Q¶HVW�SDV�

HQFRUH�OLQpDLUH������,F�D�DWWHLQW�VD�OLPLWH�pODVWLTXH�HW�V¶HVW�URPSX��+F�HVW�WRXMRXUV�GDQV�OD�]RQH�
OLQpDLUH���G¶DSUqV�3DWWHUVRQ�.DQH�HW�DO���������

/HV� WHQGRQV� VRXPLV� j� GHV� FKDUJHV� LPSRUWDQWHV� WHO� TXH� OH� 7)6'� RQW� G¶DLOOHXUV� GHV� DQJOHV�
G¶RQGXODWLRQ�SOXV�PDUTXpV�TXH�OHV�WHQGRQV�D\DQW�XQH�IRQFWLRQ�GH�SRVLWLRQQHPHQW�GX�PHPEUH�
WHO�TXH�O¶H[WHQVHXU�FRPPXQ�GHV�GRLJWV��6SLHV]�HW�DO����������

$ILQ� GH� YpULILHU� TXH� OD� UpJXODULWp� GH� O¶DQJOH� G¶RQGXODWLRQ� pWDLW� DVVRFLpH� j� XQH� SOXV� JUDQGH�
UpVLVWDQFH� GHV� WHQGRQV� WUDLWpV�� QRWUH� pWXGH� DXUDLW� SX� LQFOXUH� GHV� WHVWV� PpFDQLTXHV� �� DLQVL�
TX¶LQFOXUH� GHV�PHVXUHV� GHV� DQJOHV� G¶RQGXODWLRQ� FKH]� OHV� WHQGRQV� WUDLWpV� HW� QRQ� WUDLWpV�� &HV�
PHVXUHV� VHUDLHQW� UpDOLVDEOHV� SDU� XQH� PpWKRGH� GH� PLFURVFRSLH� pOHFWURQLTXH� TXDQWLWDWLYH�
V¶DIIUDQFKLVVDQW�GHV�DUWHIDFWV�OLpV�j�OD�GLUHFWLRQ�GHV�VHFWLRQV�KLVWRORJLTXHV�HW�GH�O¶LQKRPRJpQpLWp�
GH�OD�FRORUDWLRQ�DX�5RXJH�6LULXV��XWLOLVp�GDQV�QRWUH�pWXGH��6SLHV]�HW�DO�����������

3DU�DLOOHXUV��FHWWH�pWXGH�SUpVHQWH�pJDOHPHQW�GHV�OLPLWDWLRQV�VXU�OH�QRPEUH�GH�FDV�pWXGLpV�DLQVL�
TXH� VXU� OHV� FULWqUHV� G¶HIILFDFLWp� XWLOLVpV�� (Q� HIIHW�� FHWWH� pWXGH� QH� SURSRVH� SDV� GH� VXLYL� GHV�
SHUIRUPDQFHV� VSRUWLYHV�RX�GX� WDX[�GH� UpFLGLYH�GH� OD� WHQGLQLWH��$X�FRQWUDLUH��G¶DXWUHV�pWXGHV�
SRUWDQW�SDU�H[HPSOH�OD�GHVPRWRPLH�GX�OLJDPHQW�DFFHVVRLUH�GX�7)6'��+X�HW�%UDPODJH��������
RX�VXU�O¶LQMHFWLRQ�LQWUD�OpVLRQQHOOH�GH�SUpOqYHPHQW�GH�PRHOOH�RVVHXVH�DXWRORJXH��5XVVHO�HW�DO���
������RQW�IDLW�GH�FHV�FULWqUHV�OHV�SULQFLSDX[�FULWqUHV�G¶HIILFDFLWp�GH�FHV�WKpUDSLHV��FDU�LOV�UHIOqWHQW�
OHV�SUREOpPDWLTXHV�GHV�SURSULpWDLUHV�DLQVL�TXH�GHV�SUREOpPDWLTXHV�pFRQRPLTXHV�PDMHXUHV�VXU�
OHV�FKDPSV�GH�FRXUVH���

3DU�FRQVpTXHQW��OD�WKpUDSLH�DX�ODVHU�GH�KDXWH�LQWHQVLWp�GHYUDLW�pJDOHPHQW�rWUH�HQYLVDJpH�VXU�GH�
SOXV�JUDQGHV�VpULHV�HW�VXU�FH�W\SH�GH�FULWqUHV�SRXU�SRXYRLU�PLHX[�DSSUpFLHU�OD�SHUWLQHQFH�RX�QRQ�
GH�O¶XWLOLVDWLRQ�G¶XQ�WHO�PR\HQ�WKpUDSHXWLTXH����

7HQVLRQ�����
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'H�PrPH��LO�Q¶\�D�SDV�HQFRUH�HX�GDQV�FHWWH�pWXGH�GH�GRVDJH�GH�IDFWHXUV�GH�FURLVVDQFHV�RX�GH�
PDUTXHXUV�GH�O¶LQIODPPDWLRQ�FRPPH�SUpVHQWp�GDQV�GHV�pWXGHV�VXU�OD�WKpUDSLH�DX�ODVHU�GH�EDVVH�
LQWHQVLWp� �+DPEOLQ� HW� 'HPLGRYD�� ������� /D� TXDQWLILFDWLRQ� GHV� W\SHV� GH� FROODJqQHV� HW� GH�
PDUTXHXUV�O¶DQDEROLVPH�RX�GX�FDWDEROLVPH�Q¶D�SDV�QRQ�SOXV�pWp�SURSRVpH��FRPPH�FHOD�D�SX�rWUH�
OH�FDV�HQWUH�DXWUHV�GDQV�GHV�VXLYLV�GH�O¶HIILFDFLWp�G¶DXWUHV�WKpUDSLHV���LQMHFWLRQV�LQWUD�OpVLRQQHOOHV�
GH�SUpOqYHPHQWV�GH�PRHOOH�RVVHXVH��GH�06&V�GpULYpHV�GH�WLVVXV�DGLSHX[�RX�GH�353�GDQV� OH�
FDGUH� GH� WHQGLQRSDWKLHV� GX�7)6'� �5RPHUR�HW� DO��� �������'HV� DQDO\VHV� FRPSOpPHQWDLUHV� GH�
FRPSRVLWLRQ�VRQW�FHSHQGDQW�HQ�FRXUV�GH�UpDOLVDWLRQ�VXU�FHV�WHQGRQV��WHOOHV�TXH�OD�FRPSDUDLVRQ�
FKH]�OHV�WHQGRQV�WUDLWpV�HW�OHV�WHQGRQV�WpPRLQV�GHV�TXDQWLWpV�G¶$'1��UHIOHW�GH�OD�FHOOXODULWp��GH�
O¶DFWLYLWp� GH� PpWDOORSURWpLQDVHV�� UHIOHW� GH� O¶DFWLYLWp� FDWDEROLTXH�� GH� OD� TXDQWLWp� G¶HDX�� HW� GH�
JO\FRVDPLQRJO\FDQHV��
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FKHYDX[� WUDLWpV� DLQVL� TX¶XQH� DPSOLWXGH� GH� UpGXFWLRQ� GH� WDLOOH� GH� OpVLRQ� SOXV� LPSRUWDQWH�� ,O�
DSSDUDLW�GRQF�TXH�ELHQ�TXH�OH�FHQWUH�GHV�OpVLRQV�WHQGLQHXVHV�QH�PRQWUH�SDV�G¶DPpOLRUDWLRQ�QHWWH�
G¶XQ�SRLQW�GH�YXH�KLVWRORJLTXH�DYHF�OH�WUDLWHPHQW��FHOXL�FL�DXUDLW�TXDQG�PrPH�XQ�LPSDFW�SDU�OH�
ELDLV�GH�OD�UpGXFWLRQ�GH�OD�WDLOOH�GH�OD�OpVLRQ�FKH]�OHV�VXMHWV�WUDLWpV�
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CONCLUSION 

Les tendinites du fléchisseur superficiel du cheval sont des affections récidivantes pour 

lesquelles il est important de continuer à chercher la meilleure prise en charge thérapeutique 

possible pour diminuer au maximum l'incidence des récidives. C'est dans ce cadre que le 

laser de haute intensité a été testé pour en évaluer l'efficacité dans la production d'un tissu 

ressemblant d'avantage à un tissu régénéré qu'à un tissu cicatriciel. 

Bien que son utilisation dans le cadre de notre étude ne permette pas d'obtenir une 

amélioration histologique sur tous les critères étudiés, son utilisation facile, rapide et 

sécuritaire incite à l'utiliser dans le cadre de tendinites du fléchisseur superficiel du doigt du 

cheval afin d'améliorer l'ondulation du collagène et de diminuer la taille des lésions, 

éventuellement en combinaison avec d'autres moyens thérapeutiques. Il serait intéressant de 

réaliser des études histologiques sur des tendinites naturelles afin de valider nos résultats dans 

des conditions plus représentatives de la réalité. 
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