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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
'pFHPEUH�����

5pVXPp��

/·RXWLO�SUpVHQWp�GDQV�FHW�DUWLFOH�HVW�GHVWLQp�j�O·HQVHLJQDQW�GH�VFLHQFHV��,O�SURSRVH��GH�PDQLqUH�FRQFUqWH��FRPPHQW
LQWURGXLUH�GHV�pOpPHQWV�G·pSLVWpPRORJLH��DXWUHPHQW�GLW�GH�FRQVWUXFWLRQ�GHV�VDYRLUV��GDQV�XQ�ODQJDJH�VLPSOH�HW
DFFHVVLEOH�j�GHV�pOqYHV��,O�PHW�HQ�YDOHXU�OHV�PpWKRGHV�VFLHQWLILTXHV�HW�UHSODFH�OH�WUDYDLO�GHV�VFLHQWLILTXHV�GDQV�XQ
FRQWH[WH�KLVWRULTXH�HW�VRFLpWDO��FH�TXL�OXL�GRQQH�GX�VHQV��/H�VXMHW�FKRLVL��OD�JpQpWLTXH��V·DGUHVVH�G·DERUG�DX[
HQVHLJQDQWV�GH�ELRORJLH��PDLV��LO�SHXW�pJDOHPHQW�rWUH�XQ�RXWLO�SUpFLHX[�SRXU�FHX[�G·DXWUHV�GLVFLSOLQHV�VFLHQWLILTXHV
SDUFH�TXH�OD�GpPDUFKH�VXLYLH�HVW�WUDQVIpUDEOH�j�G·DXWUHV�HQVHLJQHPHQWV�

,QWURGXFWLRQ

/RUV�G·XQ�SUpFpGHQW�DUWLFOH������QRXV�PHWWLRQV�HQ�pYLGHQFH�O·LPSRUWDQFH�G·LQWURGXLUH
GDYDQWDJH�GH�QRWLRQV�VXU�OD�FRQVWUXFWLRQ�GHV�VDYRLUV��O·pSLVWpPRORJLH��GDQV�OHV�FRXUV�GH
VFLHQFHV������&HOD��HQWUH�DXWUHV��SRXU�OHXU�GRQQHU�GX�VHQV�HQ�OHV�UHSODoDQW�GDQV�XQ
FRQWH[WH��TX·LO�VRLW�KLVWRULTXH��GH�WUDYDLO��G·LQVHUWLRQ�VRFLDOH��HWF��1RWUH�REMHFWLI�pWDLW�GH
IDLUH�SHUFHYRLU�DX[�MHXQHV�FRPPHQW�OHV�VDYRLUV�VH�FRQVWUXLVHQW�HW��GRQF��OHXU�IDLUH�DFTXpULU
GHV�FRPSpWHQFHV�UHODWLYHV�DX[�PpWKRGHV�HW�DX[�GpPDUFKHV��QRWDPPHQW�VFLHQWLILTXHV�����
&HWWH�SHUVSHFWLYH��TXRL�TXH�SODLVDQWH��UHVWHUD�OHWWUH�PRUWH�V·LO�Q·\�D�SDV�G·RXWLOV�SRXU�OD
UpDOLVHU��&·HVW�SRXUTXRL��QRXV�DYRQV�GpFLGp�GH�SURGXLUH�XQ�PRGXOH�G·HQVHLJQHPHQW�W\SH
����SRXU�PRQWUHU�FRPPHQW�RQ�SHXW�PHWWUH�HQ�±XYUH�GH�O·pSLVWpPRORJLH�GDQV�XQ�FRXUV�GH
VFLHQFHV�

3RXU�FUpHU�FHW�RXWLO�G·HQVHLJQHPHQW�GH� O·pSLVWpPRORJLH��QRWUH�FKRL[�V·HVW�SRUWp�VXU� OD�JpQpWLTXH�
'·XQH�SDUW��FH�FKRL[�UpVXOWH�GH�OD�SUpVHQFH�GH�ELRORJLVWHV�GDQV�QRWUH�pTXLSH�HW��G·DXWUH�SDUW��FHWWH
GLVFLSOLQH�HW�OHV�ELRWHFKQRORJLHV�TXL�OXL�VRQW�DVVRFLpHV�ULVTXHQW���GDQV�OHV�DQQpHV�j�YHQLU��G·RFFXSHU
XQH�SODFH�GH�SOXV�HQ�SOXV�LPSRUWDQWH�GDQV�QRV�YLHV��6L�RQ�SHXW�FRQVLGpUHU�TXH�FHW�RXWLO�V·DGUHVVH
G·DERUG� DX[� SURIHVVHXUV� GH� ELRORJLH�� OD� GpPDUFKH� VXLYLH� HVW� WUDQVIpUDEOH� j� G·DXWUHV� TXHVWLRQV
VFLHQWLILTXHV�� 1RXV� FUR\RQV� GRQF� TX·LO� SHXW� pJDOHPHQW� LQWpUHVVHU� GHV� HQVHLJQDQWV� G·DXWUHV
GLVFLSOLQHV�� 0RQWUHU� FRPPHQW� XQH� GLVFLSOLQH� V·HVW� PLVH� HQ� SODFH�� FRPPHQW� VHV� PRGqOHV� RQW
pYROXp��TXHOV�VRQW�OHV�PRGqOHV�DFWXHOOHPHQW�DGPLV�DLQVL�TXH�OHV�SRLQWV�GH�FRQWURYHUVHV�QH�VRQW�HQ
HIIHW�SDV�GHV�FDUDFWpULVWLTXHV�SURSUHV�j�OD�VHXOH�ELRORJLH�
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
'pFHPEUH�����

(Q�TXRL�O·RXWLO�SURSRVH�SHXW�LO�HWUH�XWLOH�SRXU�OH�SURIHVVHXU�GH�VFLHQFHV�"

/·pSLVWpPRORJLH� HVW� XQH� GLVFLSOLQH� SHX� DERUGpH� GDQV� OHV� IRUPDWLRQV� VFLHQWLILTXHV�� HW� GRQF� SHX
IDPLOLqUH�SRXU�EHDXFRXS�GH�SURIHVVHXUV�GH�VFLHQFHV��3RXUWDQW��SDUOHU�G·pSLVWpPRORJLH��F·HVW�SDUOHU
GH� GpPDUFKHV� VFLHQWLILTXHV�� GH�PRGpOLVDWLRQ�� G·pYROXWLRQ� GHV�PRGqOHV�� GH� IRQFWLRQQHPHQW� GHV
FRPPXQDXWpV�VFLHQWLILTXHV��HWF��$YHF�O·RXWLO�SURSRVp��QRXV�PRQWURQV�FRPPHQW�QRV�FRQFHSWLRQV
GHV�VFLHQFHV�LQIOXHQFHQW�O·RUJDQLVDWLRQ�GH�QRV�FRXUV��,O�DLGHUD�OHV�HQVHLJQDQWV�j�VH�IDPLOLDULVHU�DYHF
FHWWH�GLVFLSOLQH��,OV�SRXUURQW�pJDOHPHQW�VH�UHQGUH�FRPSWH�TX·LQWURGXLUH�GH�O·pSLVWpPRORJLH�GDQV�XQ
FRXUV� SHXW� VH� IDLUH� IDFLOHPHQW�� GDQV� XQ� ODQJDJH� VLPSOH� HW� VDQV� \� FRQVDFUHU� WURS� GH� WHPSV�� /H
GRFXPHQW� HVW� UpGLJp� FRPPH� VL� RQ� V·DGUHVVDLW� GLUHFWHPHQW� DX[� pOqYHV�� 1RXV� DYRQV� GRQF
SDUWLFXOLqUHPHQW�YHLOOp�j�XWLOLVHU�XQ�ODQJDJH�pSLVWpPRORJLTXH�VLPSOH��DFFHVVLEOH�j�WRXV�

,O�V·DJLW�G·XQ�RXWLO�HQJDJp�R��O·RQ�YHXW�PRQWUHU�DX[�MHXQHV�TXH�OHV�VFLHQFHV�VRQW�XQH
PDQLqUH�GH�YRLU�OH�PRQGH�FUppH�SDU�OHV�KXPDLQV�HW�SRXU�OHV�KXPDLQV��4X·HOOHV�VRQW
VRXYHQW�OH�OLHX�GH�FRQIOLWV���DYDQW�GH�V·LPSRVHU��XQ�PRGqOH�VXELW�XQH�VpULH�GH�WHVWV�HW��SRXU
FHUWDLQHV�TXHVWLRQV��OHV�VFLHQWLILTXHV�Q·DUULYHQW�SDV�WRXMRXUV�j�WUDQFKHU�HQ�IDYHXU�G·XQ
PRGqOH�SOXW{W�TXH�G·XQ�DXWUH��(QILQ��TXH�OHV�VFLHQFHV�pYROXHQW�DX�VHLQ�GH�GpEDWV�pWKLTXHV�
pFRQRPLTXHV�HW�SROLWLTXHV�TXL�OHV�LQIOXHQFHQW�HW�FRQWULEXHQW�j�OHXU�VWUXFWXUH��PrPH�V·LOV
HQ�VRQW�GLVWLQFWV���3RXU�OD�JpQpWLTXH��FH�FRQWH[WH�VRFLpWDO�HVW�SDUWLFXOLqUHPHQW�LPSRUWDQW�HW
pYLGHQW�

'DQV�FH�PDQXHO�j�O·XVDJH�GH�O·HQVHLJQDQW��QRXV�SURSRVRQV�XQH�PLVH�HQ�VFqQH�SDUPL
G·DXWUHV�SRVVLEOHV�GH�O·pPHUJHQFH�GH�OD�GLVFLSOLQH�QRPPpH�©�JpQpWLTXH�ª��8QH�ODUJH�SDUW�\
HVW�FRQVDFUpH�j�0HQGHO�HW�j�OD�JpQpWLTXH�GX�GpEXW�GX�VLqFOH��1RXV�DERUGRQV�HQVXLWH
TXHOTXHV�TXHVWLRQV�DFWXHOOHV�HQ�OLHQ�DYHF�OD�JpQpWLTXH�PDLV�VDQV�WURS�QRXV�DSSHVDQWLU�VXU
OHV�©�ERvWHV�QRLUHV�ª�ELRORJLTXHV��1RWUH�REMHFWLI�Q·pWDQW�SDV�GH�GpWDLOOHU�OHV�GHUQLqUHV
SURXHVVHV�WHFKQLTXHV�GH�OD�3&5�RX�GX�JpQLH�JpQpWLTXH��PDLV�ELHQ�GH�PHWWUH�HQ
SHUVSHFWLYH�OHV�HQMHX[�pSLVWpPRORJLTXHV�TXL�VH�MRXHQW�GDQV�XQ�WHO�FRXUV�

4XH�YRQW�DSSUHQGUH�OHV�HOHYHV�DYHF�FH�W\SH�G·RXWLO�"

(Q�UHSODoDQW�OD�JpQpWLTXH�GDQV�VRQ�FRQWH[WH�j�OD�IRLV�KLVWRULTXH�HW�FRQWHPSRUDLQ��HQ
DERUGDQW�VHV�OLHQV�DYHF�OD�VRFLpWp�HW�HQ�DQDO\VDQW�OH�GpURXOHPHQW�GH�VD�FRQVWUXFWLRQ��RQ
GRQQH�GX�VHQV�DX�FRQWHQX�TXH�O·RQ�YHXW�WUDQVPHWWUH�DX[�pOqYHV��&HWWH�FRQWH[WXDOLVDWLRQ
OHV�DLGH�j�PLHX[�FHUQHU�HW�FRPSUHQGUH�SRXUTXRL�RQ�pWXGLH�WHO�RX�WHO�SRLQW��6L�OHV�SHWLWV
SRLV�GH�0HQGHO�VHPEOHQW�GpSDVVpV�HW�SHX�SDVVLRQQDQWV�SRXU�OHV�pOqYHV��O·DSSURFKH
KLVWRULTXH�Q·HVW�FHSHQGDQW�SDV�GpQXpH�G·LQWpUrW�GX�SRLQW�GH�YXH�GX�IRQFWLRQQHPHQW�GHV
VFLHQFHV���pPHUJHQFH�G·XQH�GLVFLSOLQH��YDOHXU�G·XQ�PRGqOH�WKpRULTXH��VWDQGDUGLVDWLRQ�GHV
FRQQDLVVDQFHV��LQWpUrW�GHV�WHVWV�H[SpULPHQWDX[�HW�WKpRULTXHV��HWF�

$LQVL��OHV�pOqYHV�DSSUHQGURQW�LOV�j�IDLUH�FRQILDQFH�DX[�VFLHQFHV��HOOHV�RIIUHQW�GHV�PRGqOHV
SXLVVDQWV�HW�HIILFDFHV��WRXW�HQ�pYLWDQW�O·pFXHLO�G·XQH�FRQILDQFH�DEVROXH�HW�VDQV�FRQGLWLRQV�
,OV�SRXUURQW�VH�UHQGUH�FRPSWH�TX·XQH�PrPH�VLWXDWLRQ�SHXW�rWUH�PRGpOLVpH�GH�PDQLqUH
GLIIpUHQWH�VHORQ�OH�SRLQW�GH�YXH�DGRSWp��RX�YRLU�O·LQWpUrW�G·XWLOLVHU�XQ�ODQJDJH�VWDQGDUGLVp
SRXU�SDUOHU�GH�TXHOTXH�FKRVH�VDQV�GHYRLU�HQWUHU�GDQV�GHV�H[SOLFDWLRQV�WURS�ORQJXHV�HW
GpWDLOOpHV���RX�HQFRUH��FRPSUHQGUH�TX·XQ�PRGqOH�Q·D�GH�YDOHXU�TXH�GDQV�OH�FKDPS�R��LO�D
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
'pFHPEUH�����

pWp�GpILQL�HW�TX·XQ�PRGqOH�HVW�XQH�UHSUpVHQWDWLRQ�VLPSOLILpH�GH�OD�©�UpDOLWp�ª��3DU�H[HPSOH�
SRXU�UpDOLVHU�XQ�FORQDJH��LO�V·DJLW�G·DYRLU�XQ�PRGqOH�SOXV�FRPSOH[H�TXH�FHOXL�QpFHVVDLUH
SRXU�FRPSUHQGUH�OH�SULQFLSH�GX�FORQDJH���HQ�HIIHW��O·H[SpULPHQWDWLRQ�H[LJH�OH�FRQWU{OH�GH
WRXWH�XQH�VpULH�GH�YDULDEOHV�TXL�Q·LQWHUYLHQQHQW�SDV�SRXU�HQ�H[SOLTXHU�OH�SULQFLSH�

1RXV�YLVRQV�DXVVL�OH�GpYHORSSHPHQW�GH�OHXU�HVSULW�FULWLTXH��3DU�H[HPSOH��HQ�OHXU�PRQWUDQW
TXH��GDQV�OD�SUHVVH�j�JUDQG�WLUDJH��OD�YXOJDULVDWLRQ�GHV�GRQQpHV�VFLHQWLILTXHV�RPHW�OH�SOXV
VRXYHQW�OHV�GLIILFXOWpV�WHFKQLTXHV�UHQFRQWUpHV�SDU�OHV�VFLHQWLILTXHV��(OOH�WHQG�j�QH
SUpVHQWHU�TX·XQH�LPDJH�VLPSOH��VLPSOLVWH��GH�FH�TXL�VH�SDVVH�HW�IDLW�DLQVL�FURLUH�TXH�FH�GRQW
RQ�SDUOH��FORQDJH��WKpUDSLH�JpQLTXH��HWF���HVW�GpMj�SURFKH�G·XQH�XWLOLVDWLRQ�j�JUDQGH�pFKHOOH�
6L�OD�VLPSOLFLWp�GHV�LQIRUPDWLRQV�GRQQpHV�D�FHSHQGDQW�XQ�LQWpUrW�LQGpQLDEOH��FDU�HOOH
SHUPHW�DX[�QRQ�LQLWLpV�GH�FRPSUHQGUH�GH�TXRL�LO�UHWRXUQH��LO�V·DJLW�DXVVL�G·HQ�FHUQHU�OHV
OLPLWHV�

3UpVHQWDWLRQ�VXFFLQWH�GH�O·RXWLO

/H�PDQXHO�HVW�VFLQGp�HQ�WURLV�SDUWLHV��/D�SUHPLqUH�WUDLWH�GH�O·RULJLQH�KLVWRULTXH�GH�OD
JpQpWLTXH��OD�VHFRQGH�GH�OD�JpQpWLTXH�FODVVLTXH��HW�OD�WURLVLqPH�GH�OD�JpQpWLTXH�PROpFXODLUH
HW�SOXV�SDUWLFXOLqUHPHQW�GHV�TXHVWLRQV�FRQWHPSRUDLQHV�TXL�V·\�UDSSRUWHQW��'DQV�FKDFXQH
GH�FHV�VHFWLRQV��QRXV�YHLOORQV�j�FH�TXH�QRWUH�SUpVHQWDWLRQ�PHWWH�HQ�pYLGHQFH�OHV
GLPHQVLRQV�pSLVWpPRORJLTXHV�GHV�GpPDUFKHV�VFLHQWLILTXHV��&HWWH�PLVH�HQ�pYLGHQFH�QH�VH
IDLW�FHSHQGDQW�SDV�DX�WUDYHUV�GHV�pQRQFpV�GHV�FRPSpWHQFHV�SUpFpGHPPHQW�GpILQLHV����
PDLV�YLD�GHV�HQFDUWV�TXL�FRQWLHQQHQW�GHV�FRPPHQWDLUHV�H[SOLFLWHV�GH�FHV�pQRQFpV�

���/HV�RULJLQHV�GH�OD�VFLHQFH�GH�O·KpUpGLWp

&HUWDLQV�FRQVLGqUHQW�DXMRXUG·KXL�TXH�IDLUH�DSSUHQGUH�OD�JpQpWLTXH�GDQV�OH�VHFRQGDLUH
GHYUDLW�FRQVLVWHU�j�DERUGHU�GLUHFWHPHQW�OD�JpQpWLTXH�PROpFXODLUH�HW�VHV�WHFKQLTXHV��1RXV
SHQVRQV�DX�FRQWUDLUH�TXH�UHSODFHU�OD�JpQpWLTXH�GDQV�O·KLVWRLUH�KXPDLQH�SHUPHW��HQWUH
DXWUHV��GH�FRPSUHQGUH�G·R��HOOH�YLHQW��OHV�REMHFWLIV�TX·HOOH�SRXUVXLW�HW��SDU�Oj��G·pYLWHU�GH
UHQIRUFHU�XQH�LPDJH�XQ�SHX�P\WKLTXH�GH�O·HQWUHSULVH�VFLHQWLILTXH������&HOOH�FL�Q·HVW�SDV
ELHQ�VHUYLH�SDU�O·LPDJH�GH�JpQLHV�HQ�DYDQFH�VXU�OHXU�WHPSV�HW�LQFRPSULV�GH�OHXUV
FRQWHPSRUDLQV��&·HVW�KpODV�WURS�VRXYHQW�OD�GHVFULSWLRQ�TXH�O·RQ�GRQQH�GH�0HQGHO�GDQV
QRV�FRXUV�GH�ELRORJLH�

1RXV�SHQVRQV�TX·XQH�IRUPDWLRQ�DX[�VFLHQFHV�GRLW�LQFOXUH��DX�PRLQV�XQH�IRLV��XQH
UHQFRQWUH�DYHF�O·pPHUJHQFH�G·XQH�GLVFLSOLQH��/·DSSURFKH�KLVWRULTXH�SHUPHW�DXVVL�GH
PRQWUHU�TXH�OHV�GLVFLSOLQHV�VFLHQWLILTXHV�TXH�QRXV�FRQQDLVVRQV�DFWXHOOHPHQW�Q·RQW�SDV
WRXMRXUV�H[LVWp�FRPPH�WHOOHV���TXH�OHV�VFLHQFHV�VRQW�XQH�PDQLqUH�GH�YRLU�OH�PRQGH�WUqV
IpFRQGH�HW�HIILFDFH��PDLV�SDV�O·XQLTXH�PDQLqUH����TXH��PDOJUp�OHXUV�SHUIRUPDQFHV��LO�QH
V·DJLW�SDV�G·DYRLU�XQH�FRQILDQFH�DYHXJOH�HQ�FH�TX·HOOHV�SHXYHQW�GLUH�RX�SHUPHWWUH�GH�IDLUH��
HWF��%UHI��IRUPHU�OHV�pOqYHV�j�DYRLU�O·HVSULW�RXYHUW�PDLV�DXVVL�FULWLTXH�YLV�j�YLV�GHV�VFLHQFHV
HW�GX�U{OH�TX·HOOHV�SHXYHQW�MRXHU�

&RPPH�OHV�pOqYHV�QH�GHYLHQGURQW�SDV�WRXV�GHV�ELRORJLVWHV��OHXU�DSSUHQGUH�XQH�©�FXLVLQH�ª
WHFKQLTXH��G·DLOOHXUV�SDUIRLV�DVVH]�LPEXYDEOH��QH�QRXV�SDUDvW�SDV�MXVWLILp��,O�QRXV�VHPEOH
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
'pFHPEUH�����

SOXV�LQWpUHVVDQW�GH�OHV�FRQGXLUH�j�VH�GpEURXLOOHU�DYHF�XQ�PRGqOH�VLPSOH�GH�OD�JpQpWLTXH��
VXIILVDQW�SRXU�FRPSUHQGUH�OD�WUDQVPLVVLRQ�G·XQH�PDODGLH�JpQpWLTXH�SDU�H[HPSOH�

1RXV�DYRQV�YRXOX�UHWUDFHU�OH�FKHPLQHPHQW�GH�0HQGHO���FH�TX·LO�VDYDLW��FH�TX·LO�FKHUFKDLW�
OD�VWUDWpJLH�TX·LO�D�VXLYLH��OHV�FRQFOXVLRQV�DX[TXHOOHV�LO�HVW�DUULYp��3RXUTXRL�V·HVW�LO�LQWpUHVVp
j�O·pWXGH�GH�O·KpUpGLWp�"�7UDLW�GH�JpQLH�RX�VXLWH�ORJLTXH�GHV�TXHVWLRQQHPHQWV�GH�O·pSRTXH
R��LO�YLW�"�4XHOV�VRQW�OHV�pOpPHQWV�VRFLR�KLVWRULTXHV�j�OD�EDVH�GH�VRQ�TXHVWLRQQHPHQW�"
&RPPHQW�HQYLVDJH�W�LO�GH�UpSRQGUH�j�OD�TXHVWLRQ�©�TX·HVW�FH�TXL�HVW�WUDQVPLV�HW
FRPPHQW�"�ª��(WF�

���/D�JpQpWLTXH�FODVVLTXH

'H�O·pSRTXH�GH�0HQGHO�DX�GpEXW�GX�VLqFOH��WRXWH�XQH�VpULH�GH�PRGqOHV�VFLHQWLILTXHV�YRLHQW
OH�MRXU��/D�FRQYHUJHQFH�GH�FHV�QRXYHOOHV�LGpHV�DERXWLW�j�XQH�UHOHFWXUH�GX�PRGqOH�GH
0HQGHO�HW�j�VRQ�DGDSWDWLRQ�DX[�WKpRULHV�DFFHSWpHV�DX�GpEXW�GX�VLqFOH���F·HVW�O·pQRQFLDWLRQ
GHV�©�ORLV�GH�0HQGHO�ª��/D�JpQpWLTXH�pPHUJH�HW�HVW�LQVWLWXWLRQQDOLVpH���F·HVW�j�GLUH�TX·HOOH
HVW�UHFRQQXH�SDU�OHV�VFLHQWLILTXHV�FRPPH�XQH�GLVFLSOLQH�j�SDUW�HQWLqUH��DYHF�VRQ�REMHW�GH
UHFKHUFKH�HW�VHV�PRGqOHV�WKpRULTXHV�SURSUHV��$XMRXUG·KXL��RQ�VH�UHQG�FRPSWH�TX·LO�H[LVWH
SOXVLHXUV�QLYHDX[�GH�FRPSOH[LWpV�GDQV�OHV�PRGqOHV�JpQpWLTXHV�PDLV��GDQV�ERQ�QRPEUH�GH
FDV��OH�PRGqOH�PHQGpOLHQ�GX�GpEXW�GX�VLqFOH�VXIILW�j�FRPSUHQGUH�FRPPHQW�GHV�PDODGLHV
JpQpWLTXHV�VH�WUDQVPHWWHQW�GH�JpQpUDWLRQ�HQ�JpQpUDWLRQ��2Q�O·XWLOLVH�G·DLOOHXUV�WRXMRXUV
DXMRXUG·KXL�SRXU�H[SOLTXHU�VLPSOHPHQW�FHV�SKpQRPqQHV�

1RXV�PRQWURQV�HQVXLWH�FRPPHQW�OHV�JpQpWLFLHQV�RQW�DGDSWp�OH�PRGqOH�PHQGpOLHQ�SRXU
H[SOLTXHU�OHV�DQRPDOLHV�FRQVWDWpHV�ORUV�GH�OHXUV�H[SpULPHQWDWLRQV��&HOD�SHUPHW�G·H[SOLTXHU
SOXV�HQ�GpWDLOV�FRPPHQW�SURFqGHQW�OHV�VFLHQWLILTXHV�SRXU�UpVRXGUH�OHV�SUREOqPHV�TXL�VH
SRVHQW�j�HX[�RX�TX·RQ�OHXU�SRVH��,OV�pODERUHQW�GHV�PRGqOHV��GHV�UHSUpVHQWDWLRQV�TXL�OHXU
SHUPHWWHQW�G·DJLU��/HV�SUREOqPHV�TX·LOV�UHQFRQWUHQW�VRQW�OH�SOXV�VRXYHQW�OLpV�j�GHV
TXHVWLRQQHPHQWV�GH�OD�VRFLpWp�OLpV�j�GHV�LQWpUrWV�SROLWLTXHV��pFRQRPLTXHV�RX�FXOWXUHOV��,O
V·DJLW�G·pYLWHU�GH�SODFHU�OHV�VFLHQFHV�HW�OHV�VFLHQWLILTXHV�GDQV�XQH�WRXU�G·LYRLUH�R��O·RQ
FKHUFKH�OD�FRQQDLVVDQFH�SRXU�OD�FRQQDLVVDQFH��PDLV�SOXW{W�GH�OHV�UpLQWpJUHU�GDQV�OD�VRFLpWp
GRQW�LOV�IRQW�SDUWLH�

���/D�JpQpWLTXH�PROpFXODLUH

'DQV�FHWWH�WURLVLqPH�SDUWLH��RQ�SDVVH�UDSLGHPHQW�VXU�OHV�ERvWHV�QRLUHV�SXUHPHQW
ELRORJLTXHV�HW�VXU�OHV�ERXOHYHUVHPHQWV�GDQV�OD�IDoRQ�GH�VH�UHSUpVHQWHU�OD�JpQpWLTXH�
%RXOHYHUVHPHQWV�TXL�VRQW�DSSDUXV�DSUqV�TX·RQ�DLW�UpVROX�OD�TXHVWLRQ�GH�VDYRLU�TXHOOH
PROpFXOH�FRQVWLWXH�OH�PDWpULHO�KpUpGLWDLUH��/·DVVRFLDWLRQ�GH�OD�QRWLRQ�GH�JqQH�j�XQH
VpTXHQFH�GH�QXFOpRWLGHV��OH�PRGqOH�G·XQ�JqQH�FRGDQW�SRXU�XQH�SURWpLQH�HW�FHOXL�GX�FRGH
JpQpWLTXH�LGHQWLTXH�SRXU�WRXV�OHV�YLYDQWV��HWF���YRQW�SHX�j�SHX�HQWUDvQHU�OD�JpQpWLTXH�GDQV
XQH�UpYROXWLRQ�SRXU�O·KXPDQLWp��7RXV�FHV�PRGqOHV�YRQW�HQ�HIIHW�HQWUDvQHU�O·LGpH�G·XQH
DFWLRQ�SRVVLEOH�VXU�OH�SDWULPRLQH�JpQpWLTXH�GHV�HVSqFHV��&·HVW�DLQVL�TXH�VH�GpYHORSSH�OH
JpQLH�JpQpWLTXH�TXL�D�DXMRXUG·KXL�XQ�LPSDFW�JUDQGLVVDQW�VXU�QRV�YLHV�

&·HVW�FH�TXH�QRXV�HVVD\RQV�GH�PHWWUH�HQ�pYLGHQFH�GDQV�FH�FKDSLWUH��1RWDPPHQW�DX�QLYHDX
GHV�HQMHX[�OLpV�DX[�ELRWHFKQRORJLHV��TX·LOV�VRLHQW�SROLWLTXHV��VRFLDX[�RX�ILQDQFLHUV��DLQVL
TXH�GHV�TXHVWLRQV�pWKLTXHV�TX·HOOHV�VXVFLWHQW�RX�YRQW�VXVFLWHU��1RXV�FRQVLGpURQV�TXH
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/H�3RLQW�VXU�OD�5HFKHUFKH�HQ�(GXFDWLRQ
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PrPH�VL��VHORQ�O·RSLQLRQ�GH�FHUWDLQV��O·HVVRU�GHV�ELRWHFKQRORJLHV�HVW�LQpOXFWDEOH�HW�TXH�OH
YLQJW�HW�XQLqPH�VLqFOH�VHUD�FHOXL�GHV�ELRWHFKQRORJLHV��FHOD�QH�VLJQLILH�SDV�TXH�WRXW�HVW�MRXp
HW�TX·LO�Q·\�D�SOXV�j�UpIOpFKLU�j�OD�TXHVWLRQ��,O�HVW�SRVVLEOH�GH�QpJRFLHU�OD�IRUPH�VRXV�ODTXHOOH
QRXV�VRXKDLWRQV�TX·HOOHV�LQWHUYLHQQHQW�GDQV�QRWUH�VRFLpWp��/·HQMHX�SRXU�OH�FLWR\HQ�GH
GHPDLQ�VHUD�GH�GpFLGHU�O·RUJDQLVDWLRQ�HW�OHV�IRUPHV�TXH�SUHQGURQW�OHV�ELRWHFKQRORJLHV�����
,O�DXUD�DXVVL�j�GpFLGHU�DX�QRP�GH�TXHOOHV�YDOHXUV�FROOHFWLYHV�RX�LQGLYLGXHOOHV�HOOHV�VHURQW
VWUXFWXUpHV��0DLV�DXVVL��j�TXL�ODLVVHUD�W�RQ�OH�VRLQ�GH�GpFLGHU�SRXU�OD�FROOHFWLYLWp�HW
FRPPHQW�

8Q�DXWUH�HQMHX�GHV�ELRWHFKQRORJLHV�GRQW�OHV�FRXUV�GH�VFLHQFHV�QH�SDUOHQW�SDV�VRXYHQW��FH
VRQW�OHXUV�UDSSRUWV�DYHF�O·pFRQRPLH�GH�PDUFKp�RX�OD�TXHVWLRQ�GH�OD�EUHYHWDELOLWp�GX�YLYDQW�
3RXUTXRL�OD�UHFKHUFKH�VFLHQWLILTXH�LQYHVWLW�HOOH�DXWDQW�G·DUJHQW�GDQV�OH�GpSLVWDJH�JpQpWLTXH
RX�OH�SURMHW�©�JpQRPH�KXPDLQ�ª��HW�DXVVL�SHX�GDQV�OD�UHFKHUFKH�GH�VROXWLRQV�j�GHV
DIIHFWLRQV�SDUWLFXOLqUHPHQW�JUDYHV�SRXU�OHV�SD\V�GX�WLHUV�PRQGH�"�)LQDOHPHQW��TXH�YHXOHQW
OHV�PXOWLQDWLRQDOHV�TXL�HPSORLHQW�GHV�VFLHQWLILTXHV�"�4XHOV�VRQW�OHXUV�REMHFWLIV�"�OHV
DFFHSWRQV�QRXV�"�(WF��1RXV�WHQRQV�j�PHWWUH�HQ�pYLGHQFH�FH�W\SH�GH�TXHVWLRQV�DX�WUDYHUV
GH�TXHOTXHV�ILFKHV�TXL�WUDLWHQW�GH�SUREOqPHV�HQ�UDSSRUW�DYHF�OD�ELRORJLH�PROpFXODLUH�

1RXV�Q·DFFRUGRQV�SDV�XQH�SODFH�LPSRUWDQWH�DX[�FRQFHSWV�SURSUHPHQW�ELRORJLTXHV�RX
ELRFKLPLTXHV�GDQV�FH�GRFXPHQW��FH�TXL�SHXW�pYHQWXHOOHPHQW�GpURXWHU�FHUWDLQV
HQVHLJQDQWV��&HOD�VH�FRPSUHQG��'·DXWDQW�TX·LO�Q·HVW�SDV�WRXMRXUV�IDFLOH�G·DFFHSWHU
G·LJQRUHU�OH�GpWDLO�GHV�PpFDQLVPHV�VFLHQWLILTXHV��VXUWRXW�TXDQG�LO�V·DJLW�GH�OD�GLVFLSOLQH
SRXU�ODTXHOOH�RQ�D�pWp�IRUPp��$LQVL��XQ�ELRORJLVWH�SRXUUD�WURXYHU�GLIILFLOH�GH�SDUOHU�GX
6,'$�VDQV�HQWUHU�GDQV�OHV�GpWDLOV�GX�PRGqOH�GX�V\VWqPH�LPPXQLWDLUH�HW�GH�VRQ
IRQFWLRQQHPHQW��3RXU�OD�SOXSDUW�GHV�JHQV��FHSHQGDQW��FRPSUHQGUH�OH�6,'$�VH�UpVXPH�j
XQ�PRGqOH�VLPSOH�TXL�SHUPHW�GH�VDYRLU�FH�TX·LO�V·DJLW�RX�TX·LO�QH�V·DJLW�SDV�GH�IDLUH�SRXU
pYLWHU�XQH�FRQWDPLQDWLRQ�SDU�H[HPSOH��)DFH�j�ELHQ�GHV�VLWXDWLRQV�GDQV�QRWUH�YLH��QRXV�
PrPHV�DJLVVRQV�VRXYHQW�VDQV�FRQQDvWUH�OHV�PpFDQLVPHV�VSpFLDOLVpV�HW�SRXUWDQW��FHOD�QH
QRXV�HPSrFKH�SDV�G·DJLU�j�ERQ�HVFLHQW��,O�HQ�HVW�GH�PrPH�LFL���RQ�QH�QRXV�GHPDQGH�SDV�GH
IRUPHU�GHV�VSpFLDOLVWHV�GH�OD�ELRORJLH�PDLV�ELHQ�GHV�pOqYHV�FDSDEOHV�G·XWLOLVHU�OHV�PRGqOHV
DSSULV�HQ�FODVVH�GDQV�OHXU�YLH�GH�WRXV�OHV�MRXUV�

&HOD�Q·LQWHUGLW�SDV��GDQV�FHUWDLQHV�VLWXDWLRQV�GH�SRXVVHU�XQ�SHX�SOXV�j�IRQG�FHUWDLQHV
TXHVWLRQV��VRLW�SRXU�GHV�UDLVRQV�FXOWXUHOOHV��VRLW�SDUFH�TXH�FHOD�SRXUUDLW�DLGHU�O·pOqYH�GDQV
VD�SURIHVVLRQ�IXWXUH��/HV�ILFKHV�SUpVHQWpHV�j�SURSRV�GH�OD�ELRORJLH�PROpFXODLUH�RQW�SRXU
REMHFWLI�GH�VHUYLU�j�O·HQVHLJQDQW�SRXU�DERUGHU�FHV�VXMHWV��SDV�WRXMRXUV�IDFLOHV��HQ�WHQDQW
FRPSWH�GH�FHUWDLQV�GH�OHXUV�HQMHX[��$�FKDFXQ�GH�FKRLVLU�OHV�SRLQWV�TX·LO�GpVLUH�DSSURIRQGLU
HQ�IRQFWLRQ�GH�VHV�LQWpUrWV�HW�GH�OD�VLWXDWLRQ�GHV�pOqYHV��HW�SDUIRLV�DXVVL�GH�VRQ�SURSUH
SODLVLU�G·HQVHLJQHU����

(Q�FRQFOXVLRQ���FRPPHQW�XWLOLVHU�FHW�RXWLO�SRXU�HQVHLJQHU�OD�GLPHQVLRQ
HSLVWpPRORJLTXH�GHV�VFLHQFHV�"

1RWUH�HQVHLJQHPHQW�QH�SDVVHUD�ELHQ�TXH�VL�QRXV�VRPPHV�j�O·DLVH�GHGDQV��,O�QH�V·DJLW�GRQF
SDV�GH�YRXORLU�UpYROXWLRQQHU�WRXW�HW�WRXW�GH�VXLWH��,O�V·DJLW�G·DERUG�GH�V·LPSUpJQHU�GH�FHV
LGpHV�DYDQW�GH�OHV�WUDQVPHWWUH�DX[�pOqYHV�HW�FHOD�SHX�SUHQGUH�GX�WHPSV��/·LPSRUWDQW�HVW
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VDQV�GRXWH�GH�FRPPHQFHU�SDU�FRPSUHQGUH�³�SRXU�QRXV�PrPHV�³�FRPPHQW��GDQV�TXHO
FRQWH[WH��HW�SRXU�TXRL�OHV�PRGqOHV�VFLHQWLILTXHV�RQW�pWp�FRQVWUXLWV��'DQV�XQ�SUHPLHU
WHPSV��LO�QH�V·DJLW�GRQF�SDV�GH�YRXORLU�PRGLILHU�WURS�GH�FKRVHV�j�OD�IRLV�GDQV�OD�PDQLqUH�GH
GRQQHU�FRXUV��,QWURGXLUH�GH�WHPSV�j�DXWUHV�TXHOTXHV�LGpHV�j�SURSRV�GH�OD�FRQVWUXFWLRQ�GHV
FRQQDLVVDQFHV�VFLHQWLILTXHV�VXIILW�DPSOHPHQW�SRXU�XQ�GpEXW��'·DXWDQW�TXH��SDUOHU�GX
IRQFWLRQQHPHQW�GHV�FRPPXQDXWpV�VFLHQWLILTXHV�Q·HVW�SDV�WRXMRXUV�pYLGHQW�SDUFH�TXH��GDQV
QRV�IDFXOWpV�GH�VFLHQFHV��QRXV�\�DYRQV�ILQDOHPHQW�pWp�WUqV�SHX�IRUPpV�

4XDQW�j�FH�©�V\OODEXV�ª��LO�QH�V·DJLW�SDV�GH�OH�GRQQHU�WHO�TXHO�j�GHV�pOqYHV�GX�VHFRQGDLUH�
6RQ�REMHFWLI�HVW������GH�PRQWUHU�DX[�HQVHLJQDQWV�GH�VFLHQFHV�TXH�O·RQ�SHXW�GRQQHU�GX�VHQV
DX[�FRXUV�GH�VFLHQFHV�HQ�UHSODoDQW�OHXU�GpYHORSSHPHQW�GDQV�VRQ�FRQWH[WH�KLVWRULTXH�HW
VRFLDO��HW�HQ�PRQWUDQW�OHXU�HQMHX[������GH�PRQWUHU�TX·DYHF�TXHOTXHV�SHWLWV�DPpQDJHPHQWV�
LO�HVW�SRVVLEOH�GH�SDUOHU�G·pSLVWpPRORJLH�GDQV�XQ�FRXUV�GH�VFLHQFHV��,O�V·DJLW�VLPSOHPHQW
G·pYLWHU�GH�SUpVHQWHU�OHV�LQYHQWLRQV�VFLHQWLILTXHV�FRPPH�GHV�YpULWpV�DEVROXHV�HW�LPPXDEOHV
GRQW�RQ�QH�SHXW�SDV�GLVFXWHU��/H�SDUL��F·HVW�GH�SDUYHQLU�j�UDFRQWHU�OHV�KLVWRLUHV
VFLHQWLILTXHV�FRPPH�GHV�KLVWRLUHV�KXPDLQHV�

1RWHV

���� 9��(QJOHEHUW�/HFRPWH��*��)RXUH]��3K��0DWK\��3RXUTXRL�IRUPHU�j�O·pSLVWpPRORJLH�GDQV�OH
VHFRQGDLUH�"�/H�SRLQW�VXU�OD�5HFKHUFKH�HQ�eGXFDWLRQ��Q����QRYHPEUH�������SS��������

���� 3RXU�HQ�VDYRLU�SOXV�VXU�OD�FRQVWUXFWLRQ�GHV�VDYRLUV��YRLU�DXVVL���*��)RXUH]��9�
(QJOHEHUW�/HFRPWH��3K��0DWK\��1RV�VDYRLUV�VXU�QRV�VDYRLUV���XQ�OH[LTXH�G·pSLVWpPRORJLH�SRXU
O·HQVHLJQHPHQW��'H�%RHFN�8QLYHUVLWp������������S�

���� *��)RXUH]��SURPRWHXU���5DSSRUW�GH�OD�5HFKHUFKH�HQ�pGXFDWLRQ�Q���������/HV
FRPSpWHQFHV�WHUPLQDOHV�GDQV�O·HQVHLJQHPHQW�VHFRQGDLUH�JpQpUDO�UHODWLYHV�j�OD
FRQVWUXFWLRQ�GHV�VDYRLUV�HW�FHOOHV�OLpHV�j�OD�JHVWLRQ�GHV�WHFKQRORJLHV��$R�W������
&RPPXQDXWp�)UDQoDLVH�GH�%HOJLTXH��&H�UDSSRUW�GH�UHFKHUFKH�HVW�GLVSRQLEOH�j�OD�FHOOXOH
(067(6��GpSDUWHPHQW�6FLHQFHV��3KLORVRSKLHV��6RFLpWpV��)81'3��UXH�GH�%UX[HOOHV�
���������1DPXU�

���� *��)RXUH]��SURPRWHXU���5DSSRUW�GH�OD�5HFKHUFKH�HQ�pGXFDWLRQ�Q���������/HV
FRPSpWHQFHV�WHUPLQDOHV�GDQV�O·HQVHLJQHPHQW�VHFRQGDLUH�JpQpUDO�UHODWLYHV�j�OD
FRQVWUXFWLRQ�GHV�VDYRLUV�HW�FHOOHV�OLpHV�j�OD�JHVWLRQ�GHV�WHFKQRORJLHV��$R�W������
&RPPXQDXWp�)UDQoDLVH�GH�%HOJLTXH��&H�UDSSRUW�GH�UHFKHUFKH�HVW�GLVSRQLEOH�j�OD�FHOOXOH
(067(6��GpSDUWHPHQW�6FLHQFHV��3KLORVRSKLHV��6RFLpWpV��)81'3��UXH�GH�%UX[HOOHV�
���������1DPXU�

���� 9��(QJOHEHUW�/HFRPWH��9��'HQWDQW��*��)RXUH]��3URSRVLWLRQ�GH�FRPSpWHQFHV�WHUPLQDOHV
VRXKDLWDEOHV�HQ�pSLVWpPRORJLH��&RXUULHU�GX�&(7+(6��Q�����$YULO�������SS��������

���� )��-DFRE��/D�ORJLTXH�GX�YLYDQW��XQH�KLVWRLUH�GH�O·KpUpGLWp��*DOOLPDUG������������S�
���� -��5LINLQ��/H�VLqFOH�ELRWHFK���OH�FRPPHUFH�GHV�JqQHV�GDQV�OH�PHLOOHXU�GHV�PRQGHV��/D�GpFRXYHUW�

3DULV������������S�


