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5DSSRUW�DQQXHO������ ���MDQYLHU�����6RODU�3RZHU�6\VWHP�6363URMHW�G
XQH�PLQL�FHQWUDOH�SLORWH�pOHFWUR�WKHUPR�VRODLUH�GH����N:H
$XWHXU�HW�FRDXWHXUV &��3pFRXG��5��%UHJXHW��<��$OODQL,QVWLWXWLRQ�PDQGDWpH &2*(1(5�6jUO$GUHVVH 36(�$���(3)/�������/DXVDQQH7pOpSKRQH��H�PDLO��VLWH�,QWHUQHW ���������������FRJHQHU#HSIO�FK��ZZZ�FRJHQHU�FK1��SURMHW���Q��FRQWUDW�2)(1 ������������'XUpH�SUpYXH�GX�SURMHW��GH� � j� ���������DX�����������
5e680e/H�SUpVHQW�UDSSRUW�V
LQVFULW�GDQV�OH�FDGUH�G
XQ�PDQGDW�GH�O
2IILFH�)pGpUDO�GH�O
(QHUJLH��2)(1��SRXU�OD�UpDOLVDWLRQ�G
XQ�FDSWHXU�H[WUD�SODW� �&(3��FRXSOp�j�XQ�F\FOH�25&��2UJDQLF�5DQNLQH�&\FOH��HQ�SDUWHQDULDW�DYHF� OH�/DERUDWRLUH�G
(QHUJLH� ,QGXVWULHOOH��/(1,�(3)/��&2*(1(5�V
HVW�SHQFKp�VXU�OH�GpYHORSSHPHQW�GX�&(3�IDLVDQW�VXLWH�DX[�UHFKHUFKHV�FRQGXLWHV�SDU�'U�<��$OODQL��DX�VHLQ�GH�O
(3)/�&H�UDSSRUW�UHQG�FRPSWH�GHV�PRGLILFDWLRQV�DSSRUWpHV�VXU�XQH�GHV�OLJQHV�GX�FDSWHXU�VRODLUH�VXU�OH�VLWH�GX�36(��OLJQH�RXHVW���8Q�UDSSRUW�FRPSOpPHQWDLUH�VHUD�IRXUQL�XOWpULHXUHPHQW�SRXU�IDLUH�pWDW�GHV�HVVDLV�HIIHFWXpV�VXU�OH�FDSWHXU�PRGLILp�/HV� SURVSHFWLRQV� SRXU� GHV� UpDOLVDWLRQV� FRQFUqWHV� RQW� GpSDVVp� OH� VWDGH� GH� SHUVSHFWLYHV� HW� IRQW� O
REMHW� DFWXHOOHPHQW� GH�SOXVLHXUV� FRQILUPDWLRQV�� �6XLVVH�� $XVWUDOLH�� 3DNLVWDQ�� 4DWDU�� 7XQLVLH��� /HV� SURMHWV� VXLVVHV� HW� DXVWUDOLHQV� RQW� DERXWL� j� GHV�H[SUHVVLRQV�IRUPHOOHV�GH�EXGJHWV�SURYHQDQW�GHV�FOLHQWV�
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� %XWV�GX�SURMHW/D�FRQFHQWUDWLRQ�VRODLUH�SHUPHW�GH�QRPEUHXVHV�DSSOLFDWLRQV�HW�IDLW�O
REMHW�GH�QRPEUHXVHV�UHFKHUFKHV�j�WUDYHUV�OH�PRQGH��/H�EXW�HVW�G
REWHQLU�OD�PHLOOHXUH�HIILFDFLWp�j�GHV�FR�WV�DXVVL�IDLEOHV�TXH�SRVVLEOHV�'DQV�FHWWH�RSWLTXH��&2*(1(5�V
HVW�FRQVDFUp�DX�GpYHORSSHPHQW�HW�j�OD�FRQVWUXFWLRQ�GX�FDSWHXU�&(3����LVVX�GHV�UHFKHUFKHV�HW�GpYHORSSHPHQWV�GHV�GHX[�SUHPLHUV�PRGqOHV�GH�FDSWHXUV��&(3���HW�&(3����FRQGXLWV�SDU�0��<�$OODQL��DX�VHLQ�GH�O
(3)/��/H�SUpVHQW�UDSSRUW�IDLW�pWDW�GHV�PRGLILFDWLRQV�DSSRUWpHV�DX�FDSWHXU� RXHVW�� QRWDPPHQW� VXU� OH� FROOHFWHXU� HQ� YXH� G
DXJPHQWHU� VL� SRVVLEOH� VRQ� HIILFDFLWp� WRXW� HQ�UpGXLVDQW�VRQ�FR�W��V\VWqPH�&3&��7RXW� DX� ORQJ� GX� GpYHORSSHPHQW� GX� FDSWHXU�&(3� ��� &2*(1(5� D� QRXp� G
LPSRUWDQWV� FRQWDFWV� SRXU�O
LQWpJUDWLRQ�GHV�PRGXOHV�&(3���GDQV�GHV�SURMHWV�LQGXVWULHOV�YLDEOHV��1RXV�VRPPHV�DFWXHOOHPHQW�GDQV�XQH� SKDVH� SUp�FRPPHUFLDOH� QpFHVVDLUH� j� WRXWH� XQLWp� GH� FHWWH� LPSRUWDQFH�� $XVVL� OHV� QpJRFLDWLRQV�HQWUHSULVHV� DYHF� GLYHUV� LQGXVWULHOV�� EDLOOHXUV� GH� IRQGV� HW� DXWUHV� SDUWHQDLUHV� LQVWLWXWLRQQHOV� ODLVVHQW�SUpVDJHU�GHV�DSSOLFDWLRQV�FRQFUqWHV�LPPLQHQWHV�(Q�RXWUH��LO�D�pWp�GHPDQGp�SDU�OH�/(1,�GH�IDLUH�GHV�DGDSWDWLRQV�DILQ�GH�IDFLOLWHU�OHV�WHVWV�HIIHFWXpV�SDU�FH�GpSDUWHPHQW��&HOOHV�FL�FRQVLVWHQW�DYDQW�WRXW�GDQV�O¶DMRXW�GH�UpIOHFWHXUV�VXSSRUWV�DXWRXU�GX�FDSWHXU�GX�/(1,�
��� ,QWpUrWV�GX�SURMHW/H�SURMHW�UHQWUH�GDQV�OH�FDGUH�G
XQ�GpYHORSSHPHQW�GH�O
pQHUJLH�pFR�LQGXVWULHOOH�SURSUH��$FWXHOOHPHQW��OHV�FR�WV�GH�SURGXFWLRQ�G
pQHUJLH�j� O
DLGH�GH�VRXUFH�UHQRXYHODEOH�� WHOOH�TXH�O
pQHUJLH�VRODLUH��QH�VRQW�SDV�FRQFXUUHQWLHOV�IDFH�DX[�pQHUJLHV�IRVVLOHV�WHOOHV�TXH�OH�JD]�QDWXUHO��OH�IXHO��HWF��&H� SURMHW� D� SRXU� EXW� GH� SHUPHWWUH� XQ� GpYHORSSHPHQW� GHV� pQHUJLHV� UHQRXYHODEOHV� TXL� LQGXLUDLW� XQH�GLPLQXWLRQ�GHV�FR�WV�GH�SURGXFWLRQ�HW�XQH�GLPLQXWLRQ�GH� O
LPSDFW�VXU�O
HQYLURQQHPHQW��(Q�HIIHW��QRXV�SDUORQV�VDQV�FHVVH�GHV�SUREOqPHV�LQGXLWV�SDU�OHV�FRPEXVWLEOHV�IRVVLOHV��QRWDPPHQW�OH�UpFKDXIIHPHQW�GH�OD SODQqWH��OD�GLPLQXWLRQ�GH�OD�FRXFKH�G
R]RQH�HW�O
pPLVVLRQ�FURLVVDQWH�GHV�JD]�j�HIIHW�GH�VHUUH��/D�SURGXFWLRQ� G
pQHUJLH� j� SDUWLU� GX� VROHLO� GHPDQGH� DFWXHOOHPHQW� XQH� LQIUDVWUXFWXUH� LPSRUWDQWH� HW� QH�SHUPHW� TX
XQH� IDLEOH� IOH[LELOLWp�� 'H� SOXV�� XQH� DXJPHQWDWLRQ� GX� SRWHQWLHO� pQHUJpWLTXH� j� O
DLGH� GHV�pQHUJLHV�UHQRXYHODEOHV�LQGXLUDLW�GHV�FR�WV�GH�SURGXFWLRQ�FRQFXUUHQWLHOV�$LQVL� XQH� SURGXFWLRQ� G
pQHUJLH� pOHFWULTXH� RX� WKHUPLTXH� j� O
DLGH� GH� O
pQHUJLH� VRODLUH� QH� SHXW� TXH�GLPLQXHU�OHV�SUREOqPHV�SUpFpGHQWV�HW�DXJPHQWHU�QRWUH�TXDOLWp�GH�YLH�'H�SDU�OHV�PRGLILFDWLRQV�HIIHFWXpHV�FRQFHUQDQW�OH�FDSWHXU�DLQVL�TXH�VHV�UpIOHFWHXUV��LO�HVW�PDLQWHQDQW�SRVVLEOH�G¶DYRLU�XQH�PHLOOHXUH�FRQFHQWUDWLRQ�GHV�UD\RQV�VRODLUHV�VXU�O¶pOpPHQW�FROOHFWHXU��/H�PRQWDJH�GH� FH� QRXYHDX� FDSWHXU� Q¶D\DQW� SDV� HQFRUH� pWp� HIIHFWXp� SDU� OH� /(1,�� QRXV� Q¶DYRQV� SDV� HQFRUH� SX�PHWWUH�HQ�YDOHXU�O¶DYDQWDJH�GH�FHV�PRGLILFDWLRQV�(Q� RXWUH�� OHV� GLIIpUHQWV� FRQWDFWV� QRXpV� FHV� GHUQLqUHV� DQQpHV� GDQV� OH� GRPDLQH� GHV� XWLOLVDWHXUV�SRWHQWLHOV�GH�FDSWHXUV�VRODLUHV�SRUWHQW�VHV�IUXLWV�SDU�OD�ILQDOLVDWLRQV�GH�GHX[�SURMHWV�� O¶XQ�HQ�6XLVVH�±SUqV�GH�%kOH±��O¶DXWUH�HQ�$XVWUDOLH��GDQV�O¶pWDW�GX�4XHHQVODQG�
��� %XWV�SULQFLSDX[/HV�EXWV�SULQFLSDX[�GpILQLV�GDQV�OD�UHTXrWH�DGUHVVpH�SDU�&2*(1(5�j�O
2)(1�SURSRVDLHQW�O
HQWUHSULVH�GH� WUDYDX[� GH�PRGLILFDWLRQ�HW� G
pWXGHV�G
DPpOLRUDWLRQ�GHV�SHUIRUPDQFHV�DLQVL� TXH� O
RSWLPLVDWLRQ�GHV�FR�WV�GH�IDEULFDWLRQ��&HV�WUDYDX[�VH�VRQW�SULQFLSDOHPHQW�D[pV�VXU�O
XWLOLVDWLRQ�GH�QRXYHDX[�FROOHFWHXUV��&HX[�FL� UHSUHQQHQW� OD� WHFKQRORJLH� GH� OD� GRXEOH� UpIOH[LRQ� DILQ� GH� FRPSHQVHU� OHV� SHUWHV� LQGXLWHV� SDU�O
DEDQGRQ�GHV�FROOHFWHXUV�VRXV�YLGH�62/(/��MXJpV�WURS�RQpUHX[��8QH�SKDVH�G
HVVDLV�VXU�FHWWH�FHQWUDOH�PRGLILpH�D�pWp�SUpYXH�DILQ�GH�GpILQLU�O
HIILFDFLWp�GX�SURWRW\SH��&HV�HVVDLV�GRLYHQW�PHWWUH�HQ�pYLGHQFH�O
DPpOLRUDWLRQ�GH�OD�UHQWDELOLWp�HW�GH�O
HIILFDFLWp�GH�OD�FHQWUDOH�DLQVL�TXH�OHV�PRGLILFDWLRQV�QpFHVVDLUHV�j�DSSRUWHU� HQ� YXH� G
XQH� DSSOLFDWLRQ� FRQFUqWH� HQ� FRXUV� GH� ILQDOLVDWLRQ�� /H� EXW� ILQDO� HVW� GH� SURXYHU�O
DXWRQRPLH�GH� OD� FHQWUDOH� HQ�YXH�GH�SURPRXYRLU� GHV�DSSOLFDWLRQV�GDQV�GLYHUV�SURMHWV� LQGXVWULHOV�HQ�FRXUV�GH�QpJRFLDWLRQ�)LQDOHPHQW�FH�SURMHW�HQYLVDJH�O
pWXGH�GH�FDV�FRQFUHWV�G
DSSOLFDWLRQ�GHV�FDSWHXUV�&(3�HQ�6XLVVH�DLQVL�TXH�VXU�GHV�VLWHV�GDQV�GHV�SD\V�j�SOXV�IRUW�SRWHQWLHO�G
HQVROHLOOHPHQW�HW�G
DSSOLFDWLRQV�
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��� &RQWUHWHPSV6XLWH j�GHV� LPSUpYXV�G
RUGUH� WHFKQLTXHV� �GpODLV� GH� OLYUDLVRQ�SOXV� ORQJV�� WUDYDX[�GH�FRQFHSWLRQ�SOXV�LPSRUWDQWV� TXH� SUpYXV�� HW� FOLPDWLTXHV�� WRXV� OHV� HVVDLV� Q
RQW� SX� rWUH� DFKHYpV� j� FH� MRXU�� &HX[�FL�UHSUHQGURQW�GqV�TXH�SRVVLEOH�DILQ�GH�GpILQLU�OD�FRXUEH�FDUDFWpULVWLTXH�GH�OD�QRXYHOOH�FHQWUDOH�
��� &RPPHUFLDOLVDWLRQ�HW�LQGXVWULDOLVDWLRQ6XLWH� j� GLYHUVHV� SURVSHFWLRQV� GDQV� OH� EXW� GH� WURXYHU� GHV� SDUWHQDLUHV� LQGXVWULHOV� SRXU� OD�FRPPHUFLDOLVDWLRQ�GX�&(3��GHV�RSSRUWXQLWpV�VXEVWDQWLHOOHV�G
pFRQRPLHV�GHV�FR�WV�GH�SURGXFWLRQ�VH�VRQW� GHVVLQpV�� /
DGDSWDWLRQ� GHV� OLJQHV� H[LVWDQWHV� SRXU� GHV� DSSOLFDWLRQV� FRQFUqWHV� IHUD� O
REMHW� G
XQH�QRXYHOOH�UHTXrWH�GH�OD�SDUW�GH�&2*(1(5�DXSUqV�GH�O
2)(1�'DQV� OH� UDSSRUW� DFWXHO� QH� ILJXUHURQW� TXH� OHV� FRQVLGpUDWLRQV� FRQFHSWXHOOHV� OLpHV� DX� SURMHW�� 3RXU� OHV�DVSHFWV� UHODWLIV� j� O
HIILFDFLWp�� XQ� UDSSRUW� FRPSOpPHQWDLUH� VHUD� UHPLV� j� O
2)(1� XOWpULHXUHPHQW��1pDQPRLQV� QRXV� SRXYRQV� PHQWLRQQH� OHV� SD\V� �� FOLHQWV� D\DQW� FRQILUPp� OHXU� LQWpUrW� SRXU� pWXGLHU� HW�UpDOLVHU�XQH�FHQWUDOH�VRODLUH�DYHF�XQ�FKDPS�GH�&(3��6XLVVH���SURMHWV��$XVWUDOLH���SURMHWV��3DNLVWDQ���SURMHW��4DWDU���SURMHWV��7XQLVLH���SURMHWV���/H�GHJUp�G
DYDQFHPHQW�GLIIqUH�G
XQ�SURMHW�j� O
DXWUH�HW�VHUD�PHQWLRQQp�GDQV�OH�UDSSRUW�FRPPHUFLDO�DYHF�GHV�SUHXYHV�G
HQJDJHPHQW�RX�G
LQWpUrW�j�O
DSSXL�
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� 0RGLILFDWLRQV
��� 'pILQLWLRQ�GH�O
DPSOHXU�GH�OD�PRGLILFDWLRQ�GH�OD�OLJQH�$SUqV� FRQFHUWDWLRQ� HQWUH� OHV� GLIIpUHQWHV� SDUWLHV� GX� SURMHW� HW� SRXU� GHV� UDLVRQV� pFRQRPLTXHV�� OHV�PRGLILFDWLRQV�j�DSSRUWHU�DX�FDSWHXU�VRODLUH�LPSODQWp�VXU�OH�VLWH�GX�3DUF�6FLHQWLILTXH�GH�O
(3)/�VH�VRQW�UHVWUHLQWHV�j�XQH�ORQJXHXU�GH���PqWUHV�GH�FDSWHXUV��&H�FKRL[�D�SRXU�DYDQWDJH�GH�VXSSULPHU�OHV�HIIHWV�GH� ERUG� GXV� j� OD� GpFOLQDLVRQ� VRODLUH�� HIIHW� G
DXWDQW� SOXV� LPSRUWDQWV� TXH� OD� SODQLILFDWLRQ� GX� SURMHW�SUpYR\DLW� OHV� WHVWV� HQ�KLYHU��&H� FKRL[�HVW�PRWLYp�SULQFLSDOHPHQW�SDU� OD� ORQJXHXU�GHV� WXEHV�HQ�YHUUH�GLVSRQLEOHV�DX�/(1,��&HV�WXEHV�D\DQW�pWp�UpFXSpUpV�VXU�G
DQFLHQV�FDSWHXUV�
��� &KRL[�GH�OD�WHFKQRORJLH�GX�FROOHFWHXU/HV�PRGLILFDWLRQV�DSSRUWpHV�VXU� OH�FDSWHXU� LPSODQWp�VXU�OH�VLWH�GH�O
(3)/�RQW�SRXU�EXW�GH�UpGXLUH�OHV�FR�WV� GH� SURGXFWLRQ� GHV� FROOHFWHXUV�� SULQFLSDOHPHQW� HQ� DEDQGRQQDQW� OD� WHFKQRORJLH� GHV� WXEHV� VRXV�YLGH�DSSOLTXpH�GDQV�OHV�WXEHV�62/(/�'H� SOXV�� GDQV� OH� FDGUH� GX� FRQWUDW� 2)(1� SRXU� O
DQQpH� ������ LO� D� pWp� GpFLGp� G
pWXGLHU� OD� SRVVLELOLWp�G
DXJPHQWHU�OH�WDX[�GH�FRQFHQWUDWLRQ�GX�UD\RQQHPHQW�VRODLUH��&HWWH�DXJPHQWDWLRQ�Q
HVW�HQYLVDJHDEOH�TX
HQ�DXJPHQWDQW�OD�VXUIDFH�GH�PLURLUV��pODQFHPHQW�GH�OD�FHQWUDOH��RX�SDU�OD�UpGXFWLRQ�GX�GLDPqWUH�GX�WXEH�FROOHFWHXU��3RXU�GHV�UDLVRQV�pYLGHQWHV�GH�FR�WV�HQJHQGUpV�SDU� O
DXJPHQWDWLRQ�GH� OD�VXUIDFH�GH�UpIOH[LRQ� VRODLUH� �QRXYHOOH� RSWLPLVDWLRQ� GX� SODQ� PLURLU� HW� IDEULFDWLRQ� G
XQH� QRXYHOOH� VWUXFWXUH� GH�FDSWHXUV���LO�D�pWp�GpFLGp�GH�UpGXLUH�OH�GLDPqWUH�GX�WXEH�FROOHFWHXU�'H� IDoRQ�j� UpGXLUH� OHV�SHUWHV� WKHUPLTXHV�GXHV�QRWDPPHQW�j� O
DEDQGRQ�GH� OD� WHFKQRORJLH�VRXV�YLGH�DLQVL� TXH� OHV� ULVTXHV� GH� IXLWH� GHV� UD\RQV� VRODLUHV�� QRXV� DYRQV� GpFLGp� G
LQWpJUHU� XQ� UpIOHFWHXU�&3&�GDQV�OH�EXW�G
DPpOLRUHU�OD�IRFDOLVDWLRQ�GHV�UD\RQV�UpIOpFKLV�
��� &KRL[�GHV�WXEHV�DEVRUEHXUV/H�FKRL[�GHV�WXEHV�DEVRUEHXUV�GHYDLHQW�UpSRQGUH�j�SOXVLHXUV�FULWqUHV��� 7XEH�GH�IDLEOH�VHFWLRQ�SRXYDQW�V
LQVpUHU�GDQV�OHV�WXEHV�HQ�YHUUH�GLVSRQLEOHV�HW�SHUPHWWDQW�OH�WDX[�GH�FRQFHQWUDWLRQ�VRXKDLWp��� 7XEHV�UHFRXYHUWV�G
XQH�FRXFKH�VpOHFWLYH�GH�IRUWH�DEVRUSWLRQ�HW�IDLEOH�UD\RQQHPHQW��� 7XEHV� UDSLGHPHQW� GLVSRQLEOHV� HW� GH� FR�W� DERUGDEOH�� LPSOLTXDQW� OH� FKRL[� GH� IRXUQLVVHXUV�SURGXLVDQW�GHV�GLPHQVLRQV�VWDQGDUGV�/H�FKRL[�V
HVW�ILQDOHPHQW�SRUWp�VXU�OHV�WXEHV�681675,3�GH�OD�VRFLpWp�7(&+127(50��&HV�WXEHV��GH�VHFWLRQ�HQ�ORVDQJH�G
HQYLURQ���FP�VXU�VD�JUDQGH�GLDJRQDOH��FRPSRUWHQW�GHV�DLOHWWHV�SRXU�XQH�ODUJHXU�WRWDOH�GH�WXEH�GH���FP��&HV�DLOHWWHV�RQW�pWp�VHFWLRQQpHV�GDQV�OH�VHQV�GH�OD�ORQJXHXU�GX�WXEH�GH�IDoRQ�j�SRXYRLU�LQVpUHU�OH�WXEH�DEVRUEHXU�GDQV�XQ�WXEH�HQ�YHUUH�G
HQYLURQ���FP�GH�GLDPqWUH�
��� /HV�UpIOHFWHXUV/H�PDWpULDX�HW�OD�IRUPH�JpQpUDOH�GX�UpIOHFWHXU�RQW�pWp�GpFLGpV�HQ�VH�EDVDQW�VXU�OHV�pWXGHV�SUpDODEOHV�UpDOLVpHV�VXU�GHV�FDSWHXUV�GpYHORSSpV�DX�/(1,�/H�PDWpULDX�FKRLVL��LQR[�SROL�PLURLU�GH���PP�G
pSDLVVHXU��GRLW�UHVSHFWHU���FULWqUHV�SULQFLSDX[��� 5pVLVWDQFH�j�OD�FRUURVLRQ�� )RUW�SRXYRLU�UpIOpFKLVVDQW/D�JpRPpWULH�GX�UpIOHFWHXU�VH�EDVH�VXU�XQH�GpYHORSSDQWH�GH�FHUFOH��/D�IRUPH�HVW�LGHQWLTXH�j�FHOOH�GHV�UpIOHFWHXUV�LQVWDOOpV�VXU�XQ�FDSWHXU�DX�/(1,��/D�GLPHQVLRQ�GX�UpIOHFWHXU�D�pWp�UpGXLWH�GH�WHOOH�VRUWH�TXH�OD�UpIOH[LRQ VRLW�DGDSWpH�j�OD�GLPHQVLRQ�GX�WXEH�DEVRUEHXU�(Q�UDLVRQ�GH�OD�SHWLWHVVH�GX�WXEH�DEVRUEHXU�HW�GHV�FRQWUDLQWHV�GH�PDQXIDFWXUH�GHV�UpIOHFWHXUV��SOLDJH�GHV�W{OHV��IDLEOHV�UD\RQV�GH�FRXUEXUHV��OD�JpRPpWULH�LGpDOH�GX�UpIOHFWHXU�D�G��rWUH�DSSURFKpH�SDU�XQH�IRUPH�SUpVHQWDQW�GHV�IDFHWWHV�GDQV�OHV�]RQHV�GH�IRUWH�FRXUEXUH�



636 ���0RGLILFDWLRQV �

&2*(1(5��3DUF�6FLHQWLILTXH�(3)/DXVDQQH\D���FS���EUH���-DQYLHU�����

��� 7XEH�HQ�YHUUH$ILQ� GH� UpGXLUH� OHV�FR�WV�G
LQYHVWLVVHPHQW�SRXU� OHV�HVVDLV�VXU� OH�QRXYHDX�FROOHFWHXU�� LO� D�pWp�GpFLGp�G
XWLOLVHU� G
DQFLHQV� WXEHV� HQ� YHUUH� GLVSRQLEOHV� DX� /(1,�� &HV� WXEHV� GH� GLDPqWUH� LQWpULHXU� G
HQYLURQ���PP�HW�H[WpULHXU�GH���PP�RQW�XQH�ORQJXHXU�GH������PqWUHV��7HQDQW�FRPSWH�GH�OHXU�GLVSRQLELOLWp��OD�OLJQH�FRPSOqWH��\�FRPSULV�OHV�UDFFRUGV��SUpVHQWH�XQH�ORQJXHXU�WRWDOH�G
HQYLURQ������PqWUHV�
��� 0RQWDJH�GX�UpIOHFWHXU$SUqV�GLVFXVVLRQ�HQWUH�OH�/(1,�HW�&2*(1(5��LO�D�pWp�FRQYHQX�TXH�OHV�UpIOHFWHXUV�VHUDLHQW�PDLQWHQXV�SDU� GHV� JDEDULWV� GLVWDQWV� GH� ���� PqWUHV� �ORQJXHXU� PD[LPDOH� SRXU� XQH� PDQXIDFWXUH� WROpUDEOH� GHV�UpIOHFWHXUV���&HV�JDEDULWV�VRQW�PDLQWHQXV�SDU�GHV�W{OHV�GH�ULJLGLWp�
����� 7{OHV�GH�ULJLGLWp�� W{OHV� GH� ULJLGLWp� FRXUHQW� VXU� WRXWH� OD� ORQJXHXU� GX� QRXYHDX� FROOHFWHXU�� (OOHV� VH� SUpVHQWHQW� VRXV� OD�IRUPH� G
XQ� SURILOp� HQ� 8� HQ� DFLHU� LQR[\GDEOH�� /HV� GLIIpUHQWHV� W{OHV� VRQW� IL[pHV� HQWUH� HOOHV� SDU� XQ�V\VWqPH�GH�IODVTXHV�GH�FRQQH[LRQ�
����� *DEDULWV�HW�VXSSRUW/HV JDEDULWV�HW�VXSSRUWV�GH�UpIOHFWHXUV�VRQW�GHV�W{OHV�HQ�DFLHU�LQR[\GDEOHV�GH���PP�G
pSDLVVHXU�GRQW�OH� SURILO� H[WpULHXU� V
LQVqUH� GDQV� OHV� W{OHV� GH� ULJLGLWp��&KDTXH� JDEDULW� HW� VXSSRUW� VRQW� GpFRXSp� G
XQH�IHQWH�j� OD�JpRPpWULH�VLPLODLUH�DX�SURILO�GX�UpIOHFWHXU��/HV�JDEDULWV�HW�VXSSRUWV�GH�UpIOHFWHXUV�RQW�SRXU�EXW�QRQ�VHXOHPHQW�GH�PDLQWHQLU�OD�IRUPH�GX�UpIOHFWHXU�PDLV�DJLVVHQW�pJDOHPHQW�FRPPH�UDFFRUG�HQWUH���UpIOHFWHXUV�VXFFHVVLIV�
��� 0RQWDJH�GX�FROOHFWHXU/H�FROOHFWHXU�HVW�FRPSRVp�GH�WXEHV�DEVRUEHXUV��GH�WXEHV�HQ�YHUUH�HW�GH�PDQFKRQV�GH�UDFFRUG�HW�GH�IL[DWLRQ�
����� 0DQFKRQ�GH�IL[DWLRQ/H� PDQFKRQ� GH� UDFFRUG� HVW� FRPSRVp� G
XQ� UDFFRUG� GH� FDSWHXU�� VXU� OHTXHO� GHX[� EDJXHV� ILOHWpHV�YLHQQHQW�VHUWLU�OHV�WXEHV�HQ�YHUUH�SRXU�OHXU�PDLQWLHQ��8Q�WXEH�FRXOLVVDQW�HQ�FXLYUH�YLHQW�V
LQVpUHU GDQV�FH�PDQFKRQ��&H�WXEH��TXL�HVW�EUDVp�j�FKDTXH�H[WUpPLWp�GHV�WXEHV�DEVRUEHXUV�D�SRXU�EXW�GH�UHSUHQGUH�OHV�GLODWDWLRQV�GH�FHV�GHUQLHUV� ORUV�GH� OD�PLVH�HQ� WHPSpUDWXUH��&HOOH�FL�HVW� HVWLPpH�DX� FDV�H[WUrPH������&�� j� HQYLURQ� ��� PP� VXU� OHV� �� PqWUHV� GH� FROOHFWHXU�� (WDQW� GRQQp� TXH� OD� GLODWDWLRQ� Q
HVW� SDV�GpSHQGDQWH�G
XQ�SRLQW�IL[H��XQ�GpEDWWHPHQW�PD[LPXP�GH�����FP�HQ�H[WUpPLWp�GX�FROOHFWHXU�D�pWp�SULV�HQ�FRPSWH��$SUqV�FDOFXO��XQH�ORQJXHXU�HIIHFWLYH�GH�FKDTXH�WXEH�DEVRUEHXU�GH������PqWUHV�D�G��rWUH�SULV�HQ�FRPSWH�
����� 0RQWDJH�GX�FROOHFWHXU/H� PRQWDJH� GX� FROOHFWHXU� �WXEHV� HW� PDQFKRQV�� VH� IDLW� HQ� ODERUDWRLUH� SDU� OH� /(1,�� '
XQH� PDQLqUH�JpQpUDOH�O
DVVHPEODJH�V
HIIHFWXH�GH�PDQLqUH�V\VWpPDWLTXH�j�VDYRLU��� 6RXGXUH�GX�WXEH�HQ�FXLYUH�DX[�GHX[�H[WUpPLWpV�G¶XQ�WXEH�DEVRUEHXU�� ,QVHUWLRQ�GX�WXEH�DEVRUEHXU�GDQV�OHV�WXEHV�HQ�YHUUH�� ,QVHUWLRQ�GX�WXEH�HQ�FXLYUH�GDQV�OH�PDQFKRQ�� 6RXGXUH�GX�WXEH�HQ�FXLYUH�DX[�GHX[�H[WUpPLWpV�GX�WXEH�DEVRUEHXU�VXLYDQW«�HW�DLQVL�GH�VXLWH�3RXU�SOXV�GH�GpWDLO�VXU�OH�PRQWDJH�GX�FROOHFWHXU�DX�ODERUDWRLUH��QRXV�UHQYR\RQV�OH�OHFWHXU�DX�UDSSRUW�G
DFWLYLWp�GX�/(1,�GDQV�OH�FDGUH�GH�FH�SURMHW�
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��� )L[DWLRQ�GX�FROOHFWHXU�� UpIOHFWHXU�DX�PRGXOH�GH�OD�FHQWUDOH
����� )L[DWLRQ�GX�UpIOHFWHXU�VXU�OD�FHQWUDOH/H�PRQWDJH�GX�UpIOHFWHXU�VXU�OD�FHQWUDOH�V
HIIHFWXH�j�O
DLGH�GH�VXSSRUWV�HQ�+�VRLW�VRXGp�VXU�OH�JDEDULW�GH�UpIOHFWHXU��j�XQH�H[WUpPLWp�GX�FROOHFWHXU���VRLW�YLVVp�VXU�OD�W{OH�GH�ULJLGLWp�
��� 'pIDXWV�FRQVWDWpV3OXVLHXUV� GpIDXWV� GH� MHXQHVVH� GX� QRXYHDX� V\VWqPH� GH� FROOHFWHXU� RQW� SX� rWUH� PLV� HQ� pYLGHQFH��&HUWDLQV�RQW�GpMj�SX�rWUH�FRUULJpV��G
DXWUHV�IHURQW�O
REMHW�G
XQH�DPpOLRUDWLRQ�XOWpULHXUH�
����� )DLEOHVVH�GX�PDLQWLHQ�GHV�UpIOHFWHXUV/HV�UpIOHFWHXUV��XQH�IRLV�LQVpUpV�GDQV�OHXUV�JDEDULWV��SUpVHQWDLHQW�XQH�IDLEOHVVH�GH�PDLQWLHQ��(Q�HIIHW��OD� IHQWH�GHV�JDEDULWV�SUpYR\DLW�XQH� WROpUDQFH�GH�GpFRXSH�GH�VRUWH�j� IDFLOLWHU� OD�PLVH�HQ�SODFH��2U� LO�DSSDUDvW�� VRLW�SRXU�GHV� UDLVRQV�GH�GpFRXSH�GHV� IHQWHV��VRLW�SRXU�GHV�YDULDWLRQV�DX�QLYHDX�GX�SOLDJH�GHV�W{OHV�GH�UpIOHFWHXU��TXH�OHV�GLIIpUHQWV�pOpPHQWV�QH�VRLHQW�SDV�VXIILVDPPHQW�PDLQWHQXV�3RXU�FHWWH�UDLVRQ��QRXV DYRQV�GpFLGp�GH�FRQIHFWLRQQHU�GHV�JDEDULWV�LQWHUPpGLDLUHV��&HV�JDEDULWV�VRQW�DMRXUpV��QH�SURYRFDQW�DXFXQH�RPEUH�VXU�OH�UpIOHFWHXU���HW�RQW�SRXU�VLPSOH�EXW�GH�IL[HU�SDU�SLQFHPHQW�OH�UpIOHFWHXU�HQ�VRQ�PLOLHX��$LQVL�WRXW�ULVTXH�GH�JOLVVHPHQW�HVW�pYLWp�
����� 0DXYDLVH�SUpFLVLRQ�DX�QLYHDX�GX�UpIOHFWHXU�&3&1RXV� UHOHYRQV� HQ� SUHPLqUH� DSSURFKH� GHV� LPSUpFLVLRQV� DX� QLYHDX� GX� UpIOHFWHXU� �UpIOH[LRQ� QRQ�KRPRJqQH� GRQQDQW� GHV� HIIHWV� GH� EXOOHV� OXPLQHXVHV��� &HV� GLVWRUVLRQV� GH� OD� UpIOH[LRQ� VH� ORFDOLVHQW�G
XQH�PDQLqUH�SOXV� LPSRUWDQWH�DX�QLYHDX�GHV�JDEDULWV� LQWHUPpGLDLUHV�� /HV�FDXVHV�SUREDEOHV�GH�FHV�GpIRUPDWLRQV�SHXYHQW�rWUH�GH�SOXVLHXUV�W\SHV��� &RQWUDLQWHV�GXHV�DX�SLQFHPHQW�GHV� UpIOHFWHXUV�DX�QLYHDX�GHV�JDEDULWV��7RXWHIRLV� OD�GpIRUPDWLRQ�QH� VH� ORFDOLVH� SDV� H[DFWHPHQW� DX� QLYHDX� GX� SLQFHPHQW� �SDUWLH� KDXWH� GX� UpIOHFWHXU���PDLV� j� VD�EDVH�� 'H� SOXV� OD� WROpUDQFH� GH� GpFRXSH� HVW� UpGXLWH� j� FH� QLYHDX� FH� TXL� QRXV� LQGLTXH� TXH� OH�SUREOqPH�VH�VLWXH�SULQFLSDOHPHQW�VXU�OHV�FDXVHV�VXLYDQWHV��� /D�WROpUDQFH�GH�GpFRXSH�VXU�OHV�JDEDULWV�SULQFLSDX[��JDEDULWV�HW�VXSSRUW�GH�UpIOHFWHXUV��pWDQW�WURS�LPSRUWDQWH��OH�UpIOHFWHXU�SHXW�GRQF�V
DGDSWHU�DX[�WHQVLRQV�LQWHUQHV�GXHV�QRWDPPHQW�DX�YDULDWLRQV�GH�WHPSpUDWXUH�DPELDQWH��� /D� SUpFLVLRQ� GH� SOLDJH� GHV� UpIOHFWHXUV�� /HV� UpIOHFWHXUV� Q
RQW� SDV� pWp� HVWDPSpV� PDLV� SOLpV� DX�URXOHDX�SXLV�j�OD�SOLHXVH��,O�HVW�pYLGHQW�TXH�FKDTXH�UpIOHFWHXU�VXELW�GHV�LPSUpFLVLRQV�LQKpUHQWHV�j�OD�PDQXIDFWXUH��'H�SOXV�LO�IDXW�pJDOHPHQW�WHQLU�FRPSWH�GX�PRGXOH�G
pODVWLFLWp�GH�O
LQR[��SDUDPqWUH�GLIILFLOHPHQW� PDvWULVDEOH� GDQV� OH� FDV� G¶XQ� SOLDJH� PDQXHO� HW� LQGLYLGXHO�� /RUV� GH� OD� IDEULFDWLRQ� j�JUDQGH� pFKHOOH�� OH�PDWULoDJH� GHV� UpIOHFWHXUV� GRQQHUD�XQH� IRUPH� UpJXOLqUH�j� FHX[�FL�� SHUPHWWDQW�G¶DQWLFLSHU�O¶HIIHW�UHVVRUW�GH�OD�W{OH�ORUV�GX�SOLDJH�HW�DLQVL�UHWURXYHU�OD�JpRPpWULH�SUpYXH��� /H� GpFDODJH� GH� OD� IL[DWLRQ� DX[� EUDV� GH� OD� FHQWUDOH�� /H� SURWRW\SH� FRQoX� SUpYRLW� OD� SRVVLELOLWp�G
LQVpUHU�GHV�FDOHV�DILQ�GH�IDLUH�YDULHU� OD�SRVLWLRQ�GX�FROOHFWHXU�SDU�UDSSRUW�DX�SRLQW�IRFDO�GX�SODQ�PLURLU��2U�FHWWH�RSWLRQ�HQJHQGUH�XQH�IDLEOHVVH�DX�QLYHDX�GH�OD�IL[DWLRQ�GX�FROOHFWHXU�DX�QLYHDX�GHV�EUDV� GH� VXSSRUW� GH� OD� FHQWUDOH� �OHYLHU� LPSRUWDQW� HQ� SRVLWLRQ� GH� EDVFXOHPHQW� H[WUrPH��� 8Q�DMXVWHPHQW�HVW�SUpYX�HQ�EDVFXODQW�OD�FHQWUDOH�GDQV�VD�GHX[LqPH�SRVLWLRQ�H[WUrPH�HW�HQ�UHVVHUUDQW�DX�PLHX[�FHV�SRLQWV�GH�IL[DWLRQ��,O�IDXW�QRWHU�TXH�SRXU�XQH�FHQWUDOH�GpILQLWLYH�OD�GLVWDQFH�RSWLPDOH�DX�SRLQW�IRFDO�VHUD�GpILQLH�HW�IL[H��FH�TXL�pOLPLQHUD�FHWWH�IDLEOHVVH��� 8QH�GpYLDWLRQ��WRUVLRQ��GHV�UpIOHFWHXUV�SHXW�pJDOHPHQW�rWUH�GXH�j�OD�VLPSOH�IOH[LELOLWp�GHV�EUDV�GH�VXSSRUW�GH�OD�FHQWUDOH��'HX[�UDLVRQV�VRQW HQ�FDXVH �x /D�SUHPLqUH� UpVLGH�DX�QLYHDX�GH� OD� IL[DWLRQ�GX�EUDV�VXU� O
D[H�GH� URWDWLRQ�GH� OD�FHQWUDOH��&H�PDQTXH�GH�ULJLGLWp�pWDLW�SUpYX�GDQV�O
DQFLHQ�FRQFHSW�GH�OD�FHQWUDOH�TXL�SUpYR\DLW�OD�UHSULVH�GH�GLODWDWLRQ� GX� FROOHFWHXU� SDU� OHV� VRXIIOHWV� LQWpJUpV� HW� OD� IOH[LELOLWp� GHV� EUDV�� &H� V\VWqPH� GH�IL[DWLRQ�Q
HVW�SOXV�G
DFWXDOLWp�SRXU�QRWUH�FRQFHSW�SXLVTXH�WRXWH�OD�GLODWDWLRQ�HVW�UHSULVH�GDQV�OH�WXEH� HQ� FXLYUH� FRXOLVVDQW� GDQV� OH� PDQFKRQ� GH� VRXWLHQ� GX� FROOHFWHXU�� 7RXWHIRLV�� SRXU� GHV�UDLVRQV�pFRQRPLTXHV��QRXV�Q
DYRQV�SDV�MXJp�RSSRUWXQ�GH�FKDQJHU�OH�V\VWqPH�GH�IL[DWLRQ�GHV�EUDV��GX�PRLQV�DYDQW�OHV�SUHPLHUV�HVVDLV�
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x /D� GHX[LqPH� UDLVRQ� HVW� LQKpUHQWH� DX[� PDWpULDX[� XWLOLVpV� SRXU� OHV� EUDV� GH� OD� FHQWUDOH�� /D�IOH[LRQ�HQ�SRVLWLRQ�H[WUrPH�VXELW�OHV�FRQWUDLQWHV�GXHV�DX�SRLGV�PrPH�GX�FROOHFWHXU��FDOFXOp�j�����NJ�,O�HVW�j�QRWHU�pJDOHPHQW�TXH�ORUV�GH�OD�PLVH�HQ�°XYUH�GHV�UpIOHFWHXUV�LO�VHUD�SRVVLEOH�SDU�PDWULoDJH�GH�UHQGUH�OD�IRUPH�LGpDOH�GX�UpIOHFWHXU��VXSSUHVVLRQ�GHV�IDFHWWHV��
����� 0DQFKRQ�GH�UDFFRUG�j�DPpOLRUHU/D�FRQFHSWLRQ�GHV�PDQFKRQV�HVW�DGDSWpH�SRXU�GHV�ORQJXHXUV�GH�OLJQH�GH�FDSWHXU�UHVWUHLQW��(Q�HIIHW�OH�GpEDWWHPHQW� DXWRULVp� SDU� OD� ORQJXHXU� GX� WXEH� HQ� FXLYUH� TXL� V
\� LQVqUH� OLPLWH� OH� QRPEUH�GH�PRGXOHV�VXFFHVVLIV�� (Q� HIIHW� OD� GLODWDWLRQ� GHV� WXEHV� VH� UpSHUFXWH� GH� PRGXOH� HQ� PRGXOH�� 6L� QRXV� YRXORQV�FRQVHUYHU� OH�PrPH�SULQFLSH� GH�PDQFKRQ� LO� Q
HVW� G
DXWUH� VROXWLRQ�TXH�GH� UDFFRXUFLU� OD� ORQJXHXU�GHV�WXEHV�DEVRUEHXUV�DILQ�G
DOORXHU�XQ�SOXV�JUDQG�GpEDWWHPHQW�DX�WXEH�HQ�FXLYUH��3DU�FRQVpTXHQW��GDQV�OH�FDGUH� G
XQH� DSSOLFDWLRQ� j� SOXV� JUDQGH� pFKHOOH�� LO� IDXGUD� SUpYRLU� XQ� V\VWqPH� GH� PDQFKRQ� FDSDEOH�G
DEVRUEHU� XQLTXHPHQW� OHV� GLODWDWLRQV� GHV� WXEHV� TXL� OXL� VHURQW� UDFFRUGpV� �pYHQWXHOOHPHQW�PLQL�ERDV�LQWpJUpV��
����� 7XEHV�DEVRUEHXUV/HV�WHVWV�Q
D\DQW�j�FH�MRXU�SDV�HQFRUH�GpEXWp��QRXV�QH�SRXYRQV�SDV�IDLUH GH�FRPPHQWDLUHV�REMHFWLIV�VXU�OD�TXDOLWp�GHV�WXEHV�DEVRUEHXUV�FKRLVLV��7RXWHIRLV��QRXV�SRXYRQV�VXSSRVHU�TX
LO�VHUDLW�QpFHVVDLUH�GDQV�OH�FDGUH�G
XQH�DSSOLFDWLRQ�j�SOXV�JUDQGH�pFKHOOH��ORQJXHXU�GH�OLJQH�VXSpULHXUH�j��P��GH�WURXYHU�GHV�WXEHV�GH�VHFWLRQ�SOXV�LPSRUWDQWH��(Q�HIIHW�OHV�FDOFXOV�GH�GLPHQVLRQQHPHQW�UpYqOHQW�GHV�SHUWHV�GH�FKDUJHV�K\GUDXOLTXHV�WUqV�LPSRUWDQWHV��&HV�SHUWHV�GH�FKDUJHV�DXJPHQWHQW�HQ�IRQFWLRQ�GX�GpELW�FH�TXL�QRXV�FRQWUDLQW�j�OLPLWHU�FH�GHUQLHU��2U��j�WURS�IDLEOH�GpELW�OD�PRQWpH�HQ�WHPSpUDWXUH�j�O
LQWpULHXU�PrPH�GX� WXEH� ULVTXH� G
rWUH� WUqV� LPSRUWDQWH�� $LQVL� QRXV� QRXV� H[SRVRQV� j� O
LPSRVVLELOLWp� GH� SUpVHUYHU� XQH�SKDVH�OLTXLGH�GX�IOXLGH�FDORSRUWHXU�VDQV�DXJPHQWHU�GH�PDQLqUH�GpPHVXUpH�OD�SUHVVLRQ�VWDWLTXH�GDQV�OH�FLUFXLW�K\GUDXOLTXH��'H�SOXV�� OD FRQFHSWLRQ�PrPH�GX� WXEH�DEVRUEHXU�QH� UpVLVWHUDLW�SDV�j�GH WHOOHV�SUHVVLRQV�3DU� FRQVpTXHQW� LO� GRLW� G
RUHV� HW� GpMj� rWUH� HQYLVDJp� XQH� SOXV� JUDQGH� VHFWLRQ� GX� WXEH� DEVRUEHXU��FRQWUDLQWHV�K\GUDXOLTXHV���$ILQ�GH�SUpVHUYHU�OH�WDX[�GH�FRQFHQWUDWLRQ�LO�VHUD�QpFHVVDLUH�G
DXJPHQWHU�OD� VXUIDFH� GH� FDSWDJH� VRODLUH� �SODQ� PLURLU��� &HWWH� VROXWLRQ� SHUPHWWUD� G
DXJPHQWHU� OH� GpELW� WRXW� HQ�UpGXLVDQW�OHV�SHUWHV�GH�FKDUJH�G\QDPLTXHV��'H�SOXV�O
DXJPHQWDWLRQ�GX�GpELW�SHUPHWWUD�XQH�UpGXFWLRQ�GX�QLYHDX�GH�WHPSpUDWXUH�HQ�VRUWLH�GH�OLJQH��HW�SDU�FRQVpTXHQW�XQH�UpGXFWLRQ�GH�OD�SUHVVLRQ�VWDWLTXH�j�LPSRVHU�DX�FLUFXLW�K\GUDXOLTXH�SRXU�PDLQWHQLU�OH�IOXLGH�FDORSRUWHXU�HQ�SKDVH�OLTXLGH�
����� $PpOLRUDWLRQ�GHV�JDEDULWV�GH�IL[DWLRQ�GHV�UpIOHFWHXUV�(Q� UDLVRQ� GHV� GLIIpUHQFHV� GH� SOLDJH� GHV� UpIOHFWHXUV�� DLQVL� TXH� GX� V\VWqPH� JpQpUDO� GHV� VXSSRUWV�HQJHQGUDQW� GHV� GLYHUJHQFHV� GH� UpIOH[LRQ�� XQH� pWXGH� VXSSOpPHQWDLUH� GHYUD� rWUH� HIIHFWXpH� DILQ� GH�VLPSOLILHU�RSWLPLVHU�FHW�pOpPHQW�YLWDO�GDQV�OD�FKDvQH�GX�&(3��8QH�GHV�VROXWLRQV�SRVVLEOH�VHUDLW�GH�IDLUH�XQ�SURILOp�DOXPLQLXP�H[WUXGp�LQWpJUDQW�OH�GRXEOH�UpIOHFWHXU�GDQV�VD�VWUXFWXUH�



636 ��7UDYDX[�HIIHFWXpV�HW�UpVXOWDWV�DFTXLV �

&2*(1(5��3DUF�6FLHQWLILTXH�(3)/DXVDQQH\D���FS���EUH���-DQYLHU�����

� *HVWLRQ�GH�SURMHW
��� 5HVVRXUFHV�KXPDLQHV/H�FRQWUDW�2)(1������VXU�OD�FHQWUDOH�VRODLUH�636�D�GpEXWp�HQ�DYULO�������VLJQDWXUH�GX�FRQWUDW���/HV�UHVVRXUFHV�KXPDLQHV�LPSOLTXpHV�GDQV�FH�SURMHW�VRQW �x -HDQ�6pEDVWLHQ�7KpO\��LQJpQLHXU�(76�HQ�PpFDQLTXH��PDUV�j�PDL�����x 5pP\�%UHJXHW��LQJpQLHXU�(76�HQ�PpFDQLTXH��GX����RFWREUH������j�MDQYLHU�����x &KULVWLDQ�3pFRXG��LQJpQLHXU�(3)/��UHVSRQVDEOH�GH�SURMHW��PDUV�j�MDQYLHU�����x <DVVLQH�$OODQL��'LUHFWHXU�&RJHQHU��FKHI�GH�SURMHW��PDUV�j�MDQYLHU�����
��� &ROODERUDWLRQ�H[WHUQH&RJHQHU�pWDLW�SULQFLSDOHPHQW�HQ�FKDUJH�GH� OD�SDUWLH�FRQFHSWXHOOH�GX�FDSWHXU�VRODLUH��7RXWHIRLV��QRXV�DYRQV� EpQpILFLp� GH� OD� FROODERUDWLRQ� GX� ODERUDWRLUH� G¶pQHUJpWLTXH� LQGXVWULHOOH� GH� O¶(3)/� �/(1,���QRWDPPHQW�HQ�FH�TXL�FRQFHUQH�OD�UpDOLVDWLRQ�WHFKQLTXH�GX�FROOHFWHXU��PRQWDJH��/H�PRQWDJH�GX�QRXYHDX�V\VWqPH�GH�UpIOHFWHXU�D�pWp�HIIHFWXp�GpEXW�GpFHPEUH��,O�HVW�HQFRUH�SUpYX�HQ�FROODERUDWLRQ� DYHF� OH� /(1,�� G¶HIIHFWXHU� GHV� WHVWV� G¶HIILFDFLWp� GX� QRXYHDX� FDSWHXU� UpDOLVp�� /HV�FRQGLWLRQV�FOLPDWLTXHV�QpFHVVDLUHV�DX�PRQWDJH�GX�WXEH�FROOHFWHXU�VXU�OH�V\VWqPH�GH�UpIOHFWHXUV�GH�OD�FHQWUDOH� Q¶pWDQW� SDV� UpXQLHV�� O¶LQVWDOODWLRQ� GH� FHOXL�FL� DLQVL� TXH� OHV� HVVDLV� GH� IRQFWLRQQHPHQW� GH� OD�FHQWUDOH� Q¶RQW� SDV� HQFRUH� pWp� HQWUHSULV�� /H� /(1,� FRPSWH� VXU� XQH� DPpOLRUDWLRQ� PpWpRURORJLTXH�QpFHVVDLUH� DX� PRQWDJH� GHV� FDSWHXUV� SRXU� SRXYRLU� HIIHFWHXU� FHWWH� RSpUDWLRQ� DLQVL� TXH� OHV� WHVWV� \�UHOHYDQW��&H�UDSSRUW�Q¶LQFOXW�GRQF�SDV�OHV�WHVWV�HW�UpVXOWDWV�GH�IRQFWLRQQHPHQW�/D�ILUPH�*WHF��9DOOpH��HVW� LQWpUHVVpH�SDU� O
LQGXVWULDOLVDWLRQ�GX�&(3��3OXVLHXUV�GLVFXVVLRQV�RQW�HX�OLHX�HW� G
DXWUHV� VRQW� HQ� FRXUV�� ,O� FRQYLHQW� GH� QRWHU� TXH� *WHF� PDvWULVH� XQH� WHFKQRORJLH� GH� SURGXFWLRQ�G
K\GURJqQH� HW� VRXKDLWHUDLW� FRPSOpWHU� VD� SDQRSOLH� GH� FRPSRVDQWV� pFRORJLTXHV� SDU� O
DFTXLVLWLRQ� GH�VDYRLU�IDLUH�DX�QLYHDX�FRQFHQWUDWHXU�VRODLUH
��� )RXUQLVVHXUV3DU� O¶RSWLPLVDWLRQ�GHV� IRXUQLVVHXUV��HQ�GLPLQXDQW� OH�QRPEUH�GH�FHX[�FL�� LO�D�pWp�SRVVLEOH�GH�GLPLQXHU�OHV� IUDLV� GH� IDEULFDWLRQ� GHV� GLIIpUHQWV� pOpPHQWV� FRQVWLWXWLIV�� 8QH� OLVWH� GH� SLqFHV� DYHF� OH� QRP� GHV�IRXUQLVVHXUV�HVW�MRLQWH�j�FH�UDSSRUW�
��� 3URVSHFWLRQ�GH�SURMHWV�HQ�6XLVVH�HW�j�O¶pWUDQJHU8Q� HIIRUW� SDUWLFXOLHU�� GDQV� OH� FDGUH� GH� FH� FRQWUDW�� D� pWp� IRXUQL� GDQV� OD� UHFKHUFKH� GH� SURMHWV� GH�UpDOLVDWLRQ�FRQFUqWH��,O�UHVVRUW�QRWDPPHQW�GH�FHV�SURVSHFWLRQV�TXH�GHV�RSSRUWXQLWpV�GH�UpDOLVDWLRQV�VH�FRQFUpWLVHQW�WDQW�HQ�6XLVVH��%kOH��TX¶j�O¶pWUDQJHU��HQWUH�DXWUH ��$XVWUDOLH��4XHHQVODQG���&HV�GHX[�VLWHV�IHURQW�O¶REMHW�G¶XQH�UHTXrWH�GH�&RJHQHU�DXSUqV�GH�O¶2)(1�'HV� OHWWUHV� G¶LQWHQWLRQ� VRQW� SDUYHQXHV� GXUDQW� OH�PRLV� GH� GpFHPEUH� ��� HW� MDQYLHU� ��� DOODQW� GDQV� FH�VHQV�HW�SUpVDJHDQW�GH�WUqV�EHOOHV�RSSRUWXQLWpV�LQGXVWULHOOHV��FUpGLELOLVDQW�SDU�Oj�OHV�HIIRUWV�IRXUQLV�SDU�&RJHQHU� GDQV� O¶DSSOLFDWLRQ� GH� FHV� QRXYHOOHV� WHFKQRORJLHV�� /HV� FOLHQWV� LGHQWLILpV� V
LPSOLTXHQW�ILQDQFLqUHPHQW� DX� QLYHDX� GHV� pWXGHV� HW� GH� OD� UpDOLVDWLRQ� HW� SUpYRLW� G
RUHV� HW� GpMj� GHV� EXGJHWV� GH�UpDOLVDWLRQ��H[HPSOH�SRXU�OH�FOLHQW�DXVWUDOLHQ��OD�SXLVVDQFH�WKHUPLTXH�GX�FKDPS�&(3�VHUD�GH���j�����0:WK�� EXGJHW� pWXGH� $XV� ���
���� �� HW� SRXU� OD� UpDOLVDWLRQ� $XV� �� PRL� ���� 'HV� LQIRUPDWLRQV�FRPSOpPHQWDLUHV� j� FH� SURSRV� ILJXUHQW� GDQV� OH� UDSSRUW� FRPPHUFLDO� TXL� VHUD� IRXUQL� HQ�PDUJH� GH� FH�SUpVHQW�UDSSRUW��8QH�SUHPLqUH�PLVVLRQ�HQ�$XVWUDOLH�HVW�SUpYXH�GXUDQW�OH�SUHPLHU�VHPHVWUH�������DYULO���GDQV�OH�EXW�G¶pWDEOLU�XQH�pWXGH�GH�IDLVDELOLWp�VXU�OH�VLWH�HQYLVDJp�8QH�DXWUH�PLVVLRQ�HVW�FRQILUPpH�DX�4DWDU�HW�3DNLVWDQ�VXU�GHV�VLWHV�G
XVLQHV�WH[WLOHV�HQWUH�OH����HW�OH����MDQYLHU�������/HV�FOLHQWV�VRQW�DVWUHLQWV�j�GHV�QRUPHV�HQYLURQQHPHQWDOHV�TXL�OHV�REOLJHQW�j�PHWWUH�j�QLYHDX�OHXUV�XQLWpV�LQGXVWULHOOHV�SRXU�SRXYRLU�H[SRUWHU�HQ�(XURSH



636 ���/D�ILDELOLWp�GX�FDSWHXU �

&2*(1(5��3DUF�6FLHQWLILTXH�(3)/DXVDQQH\D���FS���EUH���-DQYLHU�����

� 2EVHUYDWLRQV�JpQpUDOHV�VXU�OH�FDSWHXU2XWUH�OHV�GLIIpUHQWV�DVSHFWV�H[SRVpV�GDQV�OHV�UDSSRUWV�SUpFpGHQWV��QRXV�FRQVWDWRQV�TXH�OD�FRQFHSWLRQ�PrPH�GH�OD�FHQWUDOH�&(3�UpSRQG�DX[�DWWHQWHV�HW�j�OD�ILDELOLWp�UHTXLVH��/H�V\VWqPH�G¶HQWUDvQHPHQW��OH�ORJLFLHO� GH� WUDFNLQJ� DLQVL� TXH� OHV�PDWpULDX[� XWLOLVpV� RQW� IDLW� OHXUV� SUHXYHV�GHSXLV� OD� UpDOLVDWLRQ�GH� OD�SUHPLqUH� OLJQH� GH� FDSWHXUV� HQ� ������ SDU� UDSSRUW� DX[� DWWHQWHV� HQYLVDJpHV� j� FH� PRPHQW� GH� OD�FRQFHSWLRQ��,O�HVW�FHSHQGDQW�FODLU�TXH�OHV�GLIIpUHQWHV�RSWLPLVDWLRQV�UpDOLVpHV�GHSXLV��DLQVL�TXH�FHOOHV�j�YHQLU��WLHQQHQW�FRPSWH�GH�O¶H[SpULHQFH�DFTXLVH�j�FH�MRXU��8QH�RSWLPLVDWLRQ�GHV�GLIIpUHQWV�pOpPHQWV�GRLW�LQWHUYHQLU� DYDQW� WRXWH� LQVWDOODWLRQ� LQGXVWULHOOH�� QRWDPPHQW� GDQV� OH� GRPDLQH� GH� O¶DXWRPDWLVDWLRQ�� GX�V\VWqPH�GH�WUDFNLQJ�HW�GHV�PDWpULDX[�FRQVWLWXWLIV�GHV�ODPHOOHV�



636 ��&RQFOXVLRQ ��

&2*(1(5��3DUF�6FLHQWLILTXH�(3)/DXVDQQH\D���FS���EUH���-DQYLHU�����

� &RQFOXVLRQ/HV�GLIIpUHQWHV�DPpOLRUDWLRQV�VWUXFWXUHOOHV�GX�FDSWHXU�&(3�RQW�SHUPLV�GH�PHWWUH�HQ�pYLGHQFH�OH�EHVRLQ�GH�UDWLRQDOLVHU�OD�IDEULFDWLRQ�DLQVL�TXH�OD�SRVH�HW�OH�PRQWDJH�GHV�GLIIpUHQWV�pOpPHQWV��/HV�FRQVWDWDWLRQV�IDLWHV�VRQW�j�SUHQGUH�HQ�FRPSWH�GDQV�OH�VHQV�G¶XQH�UpDOLVDWLRQ�LQGXVWULHOOH�SRXU�FH�W\SH�GH�SURMHW��8Q�VDYRLU�IDLUH�� OLp�DX[� WHFKQRORJLHV�GH�PLVH�HQ�°XYUH��GHYUD�rWUH� IRXUQL�SDU� OHV�GLIIpUHQWV LQWHUYHQDQWV�OLpV�j�GHV�SURMHWV�GH�JUDQGHV�GLPHQVLRQV��SURGXFWLRQ�ORFDOH�HW�GpFHQWUDOLVpH��/HV� HVVDLV� TXL� VHURQW� HIIHFWXpV� HQ� ����� V¶LQVFULURQW� GDQV� OH� FDGUH� GX� SURMHW� SUpYX� SRXU� OD� 6XLVVH��%kOH���&HX[�FL�GpWHUPLQHURQW�O¶HIILFDFLWp�GX�FDSWHXU��HW�SDU�Oj�VRQ�UHQGHPHQW�DLQVL�TXH�OHV�GLIIpUHQWHV�YDOHXUV� LQKpUHQWHV�j�XQH�SURGXFWLRQ� LQGXVWULHOOH��&HV�YDOHXUV�DXURQW�QRWDPPHQW�SRXU�EXW�GH�SURMHWHU�HQ� WHUPHV� GH� VXUIDFH� GH� FDSWHXU� QpFHVVDLUH�� OHV� EHVRLQV� GDQV� OH� FDGUH� GX� SURMHW� SUpFLWp�� /HXU�LQFLGHQFH�VXU�OD�UpDOLVDWLRQ�GHV�SURMHWV�HQ�FRXUV�QRXV�LPSRVH�XQH�FHUWDLQH�UpVHUYH�GDQV�OHV�YDOHXUV�j�DSSOLTXHU�$XMRXUG
KXL��G
LPSRUWDQWHV�SHUVSHFWLYHV�V
RIIUHQW�j�QRXV��DXVVL�ELHQ�G
XQ�SRLQW�GH�YXH�FRPPHUFLDO�TXH�SRXU�OH�WUDQVIHUW�GH�OD�FHQWUDOH�DFWXHOOH��&HV�SHUVSHFWLYHV��WDQW�LQWHUQDWLRQDOHV�TXH�QDWLRQDOHV��6XLVVH��$XVWUDOLH�� 3DNLVWDQ�� 4DWDU�� 7XQLVLH��� IHURQW� O
REMHW� GX� GRFXPHQW� DQQH[H� PHQWLRQQp� TXL� QH� SHXW�V
LQWpJUHU�DX�SUpVHQW�UDSSRUW�WHFKQLTXH�
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&2*(1(5��3DUF�6FLHQWLILTXH�(3)/DXVDQQH\D���FS���EUH���-DQYLHU�����

� 5pIpUHQFHV>�@ $OODQL�<��*ODXVHU�(���%XFKHU�0���© 636�5DSSRUW�ILQDO�������SDUWLH�% ª��&RJHQHU�������/DXVDQQH������>�@ $OODQL�<���7KpO\�-��6���3pFRXG�&����636�5DSSRUW�ILQDO�������DPpOLRUDWLRQV�GH�OD�SUHPLqUH�OLJQH�HW�FRQVWUXFWLRQ�GH�OD�GHX[LqPH���&RJHQHU�������/DXVDQQH��QRYHPEUH�����>�@ $OODQL�<���7KpO\�-��6���3pFRXG�&����636�5DSSRUW�ILQDO�������5HFKHUFKH�G¶DPpOLRUDWLRQ�GX�&(3��LQGXVWULDOLVDWLRQ�HW�LPSODQWDWLRQ�G¶XQH�OLJQH�VXU�XQ�VLWH�H[WHUQH���&RJHQHU�������/DXVDQQH��MDQYLHU�����>�@ 6FKPXW]�%���+pULWLHU�-��&���© 6\QWKqVH�GH�WUDQVIHUW�FKDOHXU ª��(FROH�G¶,QJpQLHXUV�GX�9DODLV�������6LRQ������>�@ 'LQG��3���© ,QWURGXFWLRQ�DX[�pQHUJLHV�UHQRXYHODEOHV ª��(FROH�G¶,QJpQLHXUV�GH�O¶(WDW�GH�9DXG�������<YHUGRQ>�@ $OODQL�<���)DYUDW�'���+DGRUQ�-��&����'HV�V\VWqPHV�K\EULGHV�SRXU�SDVVHU�OD�QXLW���(1(7�QHZV��PDUV�������SDJHV����HW���



636 ��5pIpUHQFHV ��

&2*(1(5��3DUF�6FLHQWLILTXH�(3)/DXVDQQH\D���FS���EUH���-DQYLHU�����

9XH�SDQRUDPLTXH�GH�OD�FHQWUDOH�DYHF�OH�QRXYHDX�V\VWqPH�GH�FROOHFWHXU
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&2*(1(5��3DUF�6FLHQWLILTXH�(3)/DXVDQQH\D���FS���EUH���-DQYLHU�����

6\VWqPH�GH�IL[DWLRQ�GX�UpIOHFWHXU��VXSSRUW�GH�UpIOHFWHXU� 6\VWqPH�GH�IL[DWLRQ�GX�UpIOHFWHXU��*DEDULW�GH�UpIOHFWHXU�



636 ��5pIpUHQFHV ��

&2*(1(5��3DUF�6FLHQWLILTXH�(3)/DXVDQQH\D���FS���EUH���-DQYLHU�����

9XH�ORQJLWXGLQDOH�GX�UpIOHFWHXU 6\VWqPH�GH�IL[DWLRQ�GX�UpIOHFWHXU��VXSSRUW�GH�UpIOHFWHXU�


	Buts du projet
	Intérêts du projet
	Buts principaux
	Contretemps
	Commercialisation et industrialisation

	Modifications
	Définition de l'ampleur de la modification de la ligne
	Choix de la technologie du collecteur
	Choix des tubes absorbeurs
	Les réflecteurs
	Tube en verre
	Montage du réflecteur
	Tôles de rigidité
	Gabarits et support

	Montage du collecteur
	Manchon de fixation
	Montage du collecteur

	Fixation du collecteur - réflecteur au module de la centrale
	Fixation du réflecteur sur la centrale

	Défauts constatés
	Faiblesse du maintien des réflecteurs
	Mauvaise précision au niveau du réflecteur CPC
	Manchon de raccord à améliorer
	Tubes absorbeurs
	Amélioration des gabarits de fixation des réflecteurs


	Gestion de projet
	Ressources humaines
	Collaboration externe
	Fournisseurs
	Prospection de projets en Suisse et à l’étranger

	Observations générales sur le capteur
	Conclusion
	Références

