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5dVXPd

/D �FRQWULEXWLRQ �LQWHUURJH �OHV �IRQGHPHQWV �lSLVWlPRORJLTXHV �GH �OD �UHFKHUFKH �ELRJUDSKLTXH� �f �WUDYHUV �XQ
DUJXPHQWDLUH �TXL �PRELOLVH �OHV �DSSRUWV �GH �GLIIlUHQWHV �GLVFLSOLQHV ��VRFLRORJLH� �SV\FKRORJLH �HW �VFLHQFHV �GH
OxlGXFDWLRQ���HOOH�WHQWH�GH�FDUDFWlULVHU�OH�WRXUQDQW�ELRJUDSKLTXH�FRPPH�XQH�WUDQVIRUPDWLRQ�RSlUlH�GDQV�OD
UHFKHUFKH�VXU�OxLGHQWLWl��(Q�SDUWLFXOLHU��GHV�lFODLUDJHV�YHQDQW�GH�OD�SV\FKRORJLH�KLVWRULFR�FXOWXUHOOH�VH�UlYkOHQW
XWLOHV�SRXU�FRPSUHQGUH�OxLGHQWLWl�FRPPH�XQH�FRQVWUXFWLRQ�QDUUDWLYH�GH�VLJQLILFDWLRQV��/D�FRQWULEXWLRQ�RXYUH
DLQVL �GHV�QRXYHOOHV�SHUVSHFWLYHV�VXU�OHV�FKRL[�HW�OHV�PRGDOLWlV�GH�UHFKHUFKH�DLQVL �TXH�VXU�OHV�HQMHX[�GH
IRUPDWLRQ�HW�GH�FRQVWUXFWLRQ�GH�VDYRLU�VXU�VRL�

0RWV�FObV ��lSLVWlPRORJLH� �UHFKHUFKH �ELRJUDSKLTXH� �DSSURFKH �KLVWRULFR�FXOWXUHOOH� �FRQVWUXFWLRQ �QDUUDWLYH�
LGHQWLWl�

$EVWUDFW

7HOOLQJ�LV�EHFRPLQJ���7KH�ELRJUDSKLFDO�UHVHDUFK�DV�DQ�HSLVWHPRORJLFDO�FKRLFH

7KLV�SDSHU�TXHVWLRQV�WKH�HSLVWHPRORJLFDO�IRXQGDWLRQV�RI�ELRJUDSKLFDO�UHVHDUFK��7KURXJK�D�PRELOL]DWLRQ�RI�WKH
FRQWULEXWLRQV �IURP �YDULRXV �GLVFLSOLQHV ��VRFLRORJ\� �SV\FKRORJ\ �DQG �HGXFDWLRQDO �VFLHQFHV�� �WKH �DLP �LV �WR
FKDUDFWHUL]H�WKH�ELRJUDSKLFDO �WXUQ�DV�D �WUDQVIRUPDWLRQ�PDGH�LQ �UHVHDUFK�RQ�LGHQWLW\� �,Q �SDUWLFXODU� �VRPH
WKHRUHWLFDO�SHUVSHFWLYHV�IURP�WKH�FXOWXUDO�KLVWRULFDO�SV\FKRORJ\�DSSHDU�WR�EH�XVHIXO�LQ�RUGHU�WR�XQGHUVWDQG
LGHQWLW\�DV�D�QDUUDWLYH�FRQVWUXFWLRQ�RI�PHDQLQJV��7KHUHIRUH�WKH�FRQWULEXWLRQ�RIIHUV�VRPH�QHZ�SHUVSHFWLYHV�RQ
FKRLFHV �DQG �ZD\V �RI �GRLQJ �UHVHDUFK� �DV �ZHOO �DV �RQ �LVVXHV �UHODWHG �WR �WUDLQLQJ �DQG �WKH �FRQVWUXFWLRQ �RI
VHOI�NQRZOHGJH�

.H\ZRUGV���HSLVWHPRORJ\��ELRJUDSKLFDO�UHVHDUFK��FXOWXUDO�KLVWRULFDO�DSSURDFK��QDUUDWLYH�FRQVWUXFWLRQ��LGHQWLW\�

,QWURGXFWLRQ

'DQV�FHWWH�FRQWULEXWLRQ�QRXV�H[SORURQV�OHV�IRQGHPHQWV�lSLVWlPRORJLTXHV�VXU�OHVTXHOV�UHSRVH�OD�UHFKHUFKH
ELRJUDSKLTXH��'DQV�QRV�UHFKHUFKHV�VXU�OD�FRQVWUXFWLRQ�GH�OxLGHQWLWl�SURIHVVLRQQHOOH�>�@��OH�VWDWXW�GH�OxDSSURFKH
ELRJUDSKLTXH�HVW�GRXEOH��(OOH�HVW��GxXQH�SDUW��XQH�WUDPH���HQ�WDQW�TXH�GlPDUFKH�GH�UHFKHUFKH��HOOH�HVW�OD
PDWULFH�h�OD�VRXUFH�GH�QRV�LQWlUmWV�VFLHQWLILTXHV�HW�GH�OHXU�GlILQLWLRQ�PlWKRGRORJLTXH��(OOH�HVW��GxDXWUH�SDUW��XQ
ILO�URXJH���HQ�WDQW�TXH�FDGUH�FRQFHSWXHO��HOOH�HVW�OH�OHLWPRWLY�GH�QRV�TXHVWLRQQHPHQWV�HW�SHUPHW�GxDQDO\VHU�DLQVL
TXH�GH�FRPSUHQGUH��SRXU�OH�PRLQV�HQ�SDUWLH��QRV�GRQQlHV��'DQV�FHWWH�FRQWULEXWLRQ��QRWUH�REMHFWLI�HVW�GH
PRQWUHU �HQ �TXRL �LO �VxDJLW �GxXQ �YUDL �FKRL[ �lSLVWlPRORJLTXH� �3RXU �GlYHORSSHU �QRWUH �DUJXPHQWDLUH� �QRXV
PRELOLVHURQV �GHV �DSSRUWV �SURYHQDQW �GH �GLIIlUHQWHV �GLVFLSOLQHV �v �VRFLRORJLHV� �SV\FKRORJLHV �HW �VFLHQFHV �GH
OxlGXFDWLRQ�v�WRXW�HQ�lWDQW�FRQVFLHQWV�GH�OD�GlOLFDWH�DUWLFXODWLRQ�GH�FHV�lFODLUDJHV�

/D�TXHVWLRQ�HVW�LFL�GH�VDYRLU�VL�OxDSSURFKH�ELRJUDSKLTXH�FRQVWLWXH�XQLTXHPHQW�XQH�PlWKRGH�RX�VL�HOOH�SHXW
SUlWHQGUH�DX�VWDWXW�GxlSLVWlPRORJLH� �&HWWH�LQWHUURJDWLRQ� �DLQVL �SRVlH��VXSSRVH�TXxXQH�PlWKRGH�SXLVVH�VH
GlYHORSSHU�LQGlSHQGDPPHQW�GxXQH�lSLVWlPRORJLH�XQLYRTXH�HW�TXL�OD�GlILQLW��(OOH�FRQVLGkUH�DXVVL�OH�VWDWXW
GxlSLVWlPRORJLH�FRPPH�lWDQW�SOXV�lOHYl�TXH�FHOXL�GH�VLPSOH�PlWKRGH��'DQV�FHWWH�SHUVSHFWLYH�QRXV�FKHUFKRQV
h�LQWHUURJHU�OHV�FKRL[�lSLVWlPRORJLTXHV�LQGXLWV�SDU�OxLQVFULSWLRQ�GDQV�FH�FRXUDQW�GH�UHFKHUFKH�HW�OxDGRSWLRQ�GH
FHWWH�PlWKRGRORJLH�TXxHVW�OxDSSURFKH�ELRJUDSKLTXH��DX�FDUUHIRXU�HQWUH�UHFKHUFKH�HW�IRUPDWLRQ��1RXV�WUDGXLVRQV
DLQVL�OxRSSRVLWLRQ�HQWUH�whWUH�RX�QH�SDV�hWUH�XQH�lSLVWlPRORJLHx�SDU�wDYRLU�RX�QH�SDV�DYRLU�XQH�lSLVWlPRORJLHx�GH
UlIlUHQFH��UHFRQQXH��GLVFXWlH�HW�PmPH�FRQWURYHUVlH��PDLV�H[SOLFLWH�

1RXV�FKHUFKRQV�DXVVL�h�GLVFXWHU�OD�GLVWLQFWLRQ�QRWDPPHQW�RSlUlH�SDU�&KULVWRSKH�1LHZLDGRPVNL��FRQFHUQDQW�OD
FRQGLWLRQ�GH�SURGXFWLRQ�GX�WH[WH�ELRJUDSKLTXH��/xDXWHXU�GLVWLQJXH�OH�FDV�Rq�OH�UlFLW�HVW�HVVHQWLHOOHPHQW�VROOLFLWl
SDU�OH�FKHUFKHXU�h�GHV�ILQV�GH�UHFKHUFKH��HW�FHOXL�Rq�b��OkDFFHQW�QkHVW�SDV�H[FOXVLYHPHQW�PLV�VXU�GHV�HQMHX[�GH
FRQQDLVVDQFH�TXL�VH�VLWXHUDLHQW�lHQ�H[WgULRULWgm�SDU�UDSSRUW�DX�VXMHW��d��1LHZLDGRPVNL������������������2U��GDQV
QRWUH�GlPDUFKH��QRXV�GlIHQGRQV�TXH�FHWWH�GLVWLQFWLRQ�SHXW�mWUH�UHPLVH�HQ�FDXVH�SDU�UDSSRUW�DX[�HQMHX[�GX
SURFHVVXV�QDUUDWLI�

1RWUH�K\SRWKkVH�HVW�TXxh�FKDTXH�PRPHQW�ELRJUDSKLTXH�v�FxHVW�h�GLUH�GDQV�FKDTXH�VLWXDWLRQ�RX�UHQFRQWUH�Rq
SUHQG�SODFH�XQH�QDUUDWLRQ�ELRJUDSKLTXH��LO�\�D�FRQVWUXFWLRQ�GxXQ�VDYRLU�>�@�WDQW�LQWULQVkTXH�TXxH[WULQVkTXH�DX
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QDUUDWHXU��&H�TXL�VH�MRXH�GDQV�OD�UHQFRQWUH�ELRJUDSKLTXH�HVW�DLQVL�XQH�FR�SURGXFWLRQ�GH�VDYRLU�TXL�HVW�SOXV
XQLYHUVHOOH�TXH�FLUFRQVWDQFLHOOH�RX�LQGLYLGXHOOH��'H�FH�IDLW�XQ�UlFLW�VROOLFLWl�h�GHV�ILQV�GH�UHFKHUFKH�QxD�SDV��D
SULRUL��SOXV�GxHQMHX[�GH�SURGXFWLRQ�GH�VDYRLU�TXH�OH�UlFLW�D\DQW�SOXWpW�GHV�ILQV�GH�IRUPDWLRQ��'X�FpWl�GX�VXMHW
QDUUDQW��FHOD�VLJQLILH�TXH�VRQ�UlFLW�DXUD�WRXMRXUV�XQ�HIIHW�GH�FRQVWUXFWLRQ�GH�VLJQLILFDWLRQ��HW�SDU�FRQVlTXHQW�GH
SURGXFWLRQ �GH �QRXYHOOHV �FRQQDLVVDQFHV� �1RXV �VRXWHQRQV �TXH �FxHVW �MXVWHPHQW �h �FH �QLYHDX �TXH �VH �VLWXH
OxlSLVWlPRORJLH�GH�OD�UHFKHUFKH�ELRJUDSKLTXH��,O �VxDJLUD�HQ�VRPPH�GH�PHWWUH�HQ�GLVFXVVLRQ�OD�WKkVH�VHORQ
ODTXHOOH�OD�UHFKHUFKH�ELRJUDSKLTXH�YLVH�h�VDLVLU�XQH�FRQVWUXFWLRQ�GH�VDYRLU�TXL�SUHQG�SODFH�DX�PRPHQW�PmPH
GH�OD�QDUUDWLRQ�

1RWUH�DUJXPHQWDLUH�VH�FRQVWUXLW�DXWRXU�GH�TXHOTXHV�lWDSHV�TXxLO�QRXV�LPSRUWH�LFL�GxDQWLFLSHU��

v�WRXW�GxDERUG��QRXV�VLWXRQV��GxXQ�SRLQW�GH�YXH�KLVWRULTXH��OH�PRPHQW�GH�OD�UgYROXWLRQ�gSLVWgPRORJLTXH��TXL
VxDFFRPSDJQH�GxXQH�WUDQVIRUPDWLRQ�GHV�VWDWXWV�GX�FKHUFKHXU�DLQVL�TXH�GX�VXMHW�GDQV�OD�UHFKHUFKH�HQ�VFLHQFHV
KXPDLQHV��

v�FHV�FKDQJHPHQWV�GDQV�OD�PDQLkUH�GH�IDLUH�GH�OD�UHFKHUFKH�VRQW�V\PSWRPDWLTXHV�GxXQ�WRXUQDQW�SURSUH�DX[
DSSURFKHV�ELRJUDSKLTXHV�HQ�VRFLRORJLH�HW�GDQV�OHV�VFLHQFHV�GH�OxlGXFDWLRQ��1RXV�QRXV�LQWlUHVVRQV�DX[�HQMHX[
lSLVWlPRORJLTXHV�GH�FHWWH�QRXYHOOH�PDQLkUH�GxlWXGLHU�OH�IDLW�KXPDLQ��

v�SRXU�PLHX[�FRPSUHQGUH�HQ�TXRL�FRQVLVWH�FH�WUDYDLO�ELRJUDSKLTXH��h�OD�IRLV�REMHW�HW�GlPDUFKH�GH�UHFKHUFKH�
QRXV�FRQYRTXHURQV�GHV�lFODLUDJHV�YHQDQW�GH�OD�SV\FKRORJLH�KLVWRULFR�FXOWXUHOOH��1RXV�QRXV�UlIlUHURQV�GxXQH
SDUW�DX�FRQFHSW�GH�FRQVWUXFWLRQ�QDUUDWLYH�GH�OD�UlDOLWl�VHORQ�-HURPH�%UXQHU�HW��GxDXWUH�SDUW��DX[�DSSRUWV�GH�/HY
6��9\JRWVNL�HQ�OHV�DSSOLTXDQW�h�OxlWXGH�GH�OxLGHQWLWl��

v�FHV�DSSRUWV�QRXV�DPkQHURQW�h�FRQVLGlUHU�OxLGHQWLWl�FRPPH�UDLVRQ�GX�UlFLW�ELRJUDSKLTXH�HW�OD�UHFKHUFKH
ELRJUDSKLTXH�FRPPH�GlPDUFKH�GH�VDLVLH�GH�OD�FRQVWUXFWLRQ�LGHQWLWDLUH��h�WUDYHUV�XQ�WUDYDLO�GxDQDO\VH�ULJRXUHX[
HW�RXWLOOl��&H�WUDYDLO�FRQVLVWH�h�UHSlUHU�OD�PLVH�HQ�LQWULJXH�TXL�GRQQH�OD�FOl�GH�OHFWXUH�GH�OD�QDUUDWLRQ��

v�HQ�FRQFOXVLRQ��QRXV�SRVHURQV�OD�QDUUDWLRQ�FRPPH�FRQVWUXFWLRQ�GH�VLJQLILFDWLRQV��DX�FtXU�GX�IRQGHPHQW
lSLVWlPRORJLTXH�GH�OD�GlPDUFKH�ELRJUDSKLTXH��1RXV�SUlVHQWHURQV�SRXU�ILQLU�OHV�SLVWHV�GH�GlYHORSSHPHQW�TXH
FHWWH�SRVLWLRQ�QRXV�RXYUH�

'gXQH�FRQQDLVVDQFH�XQLYRTXH�GX�UdHO�YHUV�GHV�b�YHUVLRQV�GH�OD�UdDOLWd�c���XQ�WRXUQDQW
GDQV�OHV�VFLHQFHV�KXPDLQHV

/xKLVWRLUH�GH�OD�VFLHQFH�HVW�PDUTXlH��DXWRXU�GH�OD�ILQ�GX�;,;H�VLkFOH��SDU�XQH�UXSWXUH�TXL�ERXOHYHUVH�OHV
IURQWLkUHV�HQWUH�OkDFWH�HW�OkhWUH��-XVTXxh�FH�PRPHQW��XQH�DSSURFKH�VFLHQWLILTXH�VxDFFRPSDJQDLW�GxXQH�PlILDQFH
YLV�h�YLV�GH�OxDEVWUDFWLRQ�HW�FRQVLVWDLW�h�VxDSSX\HU�VXU�GHV�IDLWV�FRQFUHWV��h�YRLU�SRXU�FRPSUHQGUH��&HSHQGDQW�
HQ�UDLVRQ�GHV�DYDQFlHV�VFLHQWLILTXHV��GHV�OLPLWHV�SK\VLTXHV�VRQW�SHX�h�SHX�DWWHLQWHV���GkV�ORUV��LO�QxHVW�SOXV
SRVVLEOH�GxLVROHU�SRXU�YlULILHU��HW�GRQF�FRQQDoWUH��3DUFH�TXH�OxLQILQLPHQW�SHWLW�HVW�LQVDLVLVVDEOH��LO�QH�SHXW�SOXV
WRXMRXUV �mWUH �REMHW �GxREVHUYDWLRQ �HW �GxH[SORUDWLRQ� �,O �FKDQJH �GH �VWDWXW �HW �GHYLHQW �PR\HQ �GxDQDO\VH� �/HV
FRQVlTXHQFHV�YRQW�ELHQ�DX�GHOh�GHV�GLVFLSOLQHV�xGXUHVx��1RXV�FRQVLGlURQV�FHWWH�UXSWXUH�GHV�IURQWLkUHV�GH�OD
xFRQQDLVVDQFH�VXU�OD�FRQQDLVVDQFHx�FRPPH�VLJQLILFDWLYH�HW�JlQlUDWULFH�GH�FH�TXL�HVW�FRQVLGlUl��GDQV�OH�FKDPS
GHV�PlWKRGHV�ELRJUDSKLTXHV��FRPPH�OH�WRXUQDQW�ELRJUDSKLTXH��/H�ELRJUDSKLFDO�WXUQ�HVW�OD�WUDQVIRUPDWLRQ��DX
VHLQ�GX�SURFHVVXV�GH�UHFKHUFKH��WDQW�GX�VWDWXW�GH�OxDXWHXU�TXH�GX�VXMHW�GH�OD�UHFKHUFKH��3RXU�OxH[SOLTXHU�
UHYHQRQV�EULkYHPHQW�DX�FRQFHSW�GxlSLVWlPRORJLH��6HORQ�&ORXJK�HW�DO���&ORXJK��*RRGOH\��/DZWKRP�	�0RRUH�
�������OxlSLVWlPRORJLH��HQ�WDQW�TXH�FRQFHSWLRQ�IRQGDPHQWDOH�GH�OD�FRQQDLVVDQFH��GRQQH�IRUPH�h�GHV�WHUUDLQV
PlWKRGRORJLTXHV�HW�SDU�FRQVlTXHQW�h�GHV�JHVWHV�GH�FKHUFKHXU��/xlSLVWlPRORJLH�HVW�DORUV�FRQVLGlUlH�FRPPH�OD
EDVH �RX �OxHQVHPEOH �GHV �VWUXFWXUHV �VXU �OHVTXHOOHV �HVW �FRQVWUXLWH �FKDTXH �WKlRULH� �FxHVW�h�GLUH �XQH �VRUWH
GxRULHQWDWLRQ�SKLORVRSKLTXH��TXL�GLULJH�QRWUH�PDQLkUH�GH�YRLU�OH�PRQGH��SXLV�QRXV�SHUPHW�GxlFODLUHU��h�WUDYHUV
GHV �WKlRULHV �FRUUHVSRQGDQWHV� �OHV �VLJQLILFDWLRQV �TXH �QRXV �GRQQRQV �h �FH �TXH �QRXV �REVHUYRQV� �YR\RQV�
H[SlULPHQWRQV��YLYRQV��/D�UHFKHUFKH�ELRJUDSKLTXH�SHXW�GRQF�mWUH�GlILQLH�HQ�RSSRVLWLRQ�h�GxDXWUHV�DSSURFKHV�
VHORQ�XQ�FHUWDLQ�QRPEUH�GH�FULWkUHV�TXL�HQ�GlILQLVVHQW�MXVWHPHQW�OxlSLVWlPRORJLH���HOOH�HVW�LGLRJUDSKLTXH�HW�QRQ
QRPRWKlWLTXH �>�@� �KHUPlQHXWLTXH �HW �QRQ �SRVLWLYLVWH� �TXDOLWDWLYH �HW �QRQ �TXDQWLWDWLYH� �VSlFLILTXH �HW �QRQ
JlQlUDOLVDEOH��YLVDQW�OxDXWKHQWLFLWl�HW�QRQ�OD�YDOLGLWl��FRQVLGlUDQW�OH�ODQJDJH�FRPPH�FUlDWLI�HW�QRQ�SDV�GHVFULSWLI
�&ORXJK��*RRGOH\��/DZWKRP�	�0RRUH���������&HV�FDUDFWlULVWLTXHV�FRQILUPHQW�OxLQVFULSWLRQ�GH�OD�GlPDUFKH�GDQV
OH�WRXUQDQW�lSLVWlPRORJLTXH�GlFULW�SOXV�KDXW��HW�MXVWLILHQW�OH�IDLW�GH�SDUOHU�GxXQ�UlHO�WRXUQDQW�GDQV�OD�PDQLkUH�GH
IDLUH�GH�OD�UHFKHUFKH�
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3OXV�VSlFLILTXHPHQW��OxDSSURFKH�ELRJUDSKLTXH�VxRSSRVH�DX�ULVTXH�GxXQH�H[FHVVLYH�REMHFWLYDWLRQ�GX�VDYRLU�HW�GH
YgULWgV�XQLYRTXHV��HW�SURSRVH�GH�FRQVLGlUHU�OHV�VXMHWV�FRPPH�IUDJPHQWlV��GlFHQWUlV�HW�PXOWLSOHV��,O�HVW�GRQF
TXHVWLRQ�QRQ�SDV�GH�FRQQDoWUH�OxKXPDLQ�PDLV�GH�FRQVWUXLUH�GHV�YHUVLRQV�GH�VRQ�KXPDQLWl��'XEDU��3DLYD�HW
$QGUDGH�0DFX[L� ������� �/H�WUDYDLO �GX�VFLHQWLILTXH�FRQVLVWH�SDU�FRQVlTXHQW�h�VDLVLU �GHV�IUDJPHQWV�GH�FHV
YHUVLRQV��HW�h�FRPSUHQGUH�OHXU�DJHQFHPHQW�

'DQV�FHWWH�FRQFHSWLRQ��OH�VHQV�GH�OD�QDUUDWLRQ�HVW�h�FRQVLGlUHU�FRPPH�OxLQWHUDFWLRQ�HQWUH�UlFLW��QDUUDWHXU�HW
DXGLHQFH�UlFHSWHXU��&ORXJK��*RRGOH\��/DZWKRP�	�0RRUH�������� �IRQFWLRQQDQW�VHORQ�XQ�F\FOH�VlPLRWLTXH��
UDFRQWHU�XQ�GHV�lYlQHPHQW�V���FUlHU�XQ�WH[WH���LQWHUSUlWHU�FH�V�lYlQHPHQW�V��&HOD�D�FRPPH�FRQVlTXHQFH�GH
FRQVLGlUHU�TXH�OxDQDO\VH�GRQQH�QRQ�VHXOHPHQW�IRUFH��YRL[��KRQQHXU�DX[�UlFLWV��PDLV�HQ�UHFRQVWUXLW�GH�QRXYHOOHV
YHUVLRQV�TXL�SRUWHQW�GHV�VLJQLILFDWLRQV�QRXYHOOHV�SDU�UDSSRUW�DX�YlFX�WHO�TXxLO�D�lWl�H[SlULPHQWl�

/H�WRXUQDQW�ELRJUDSKLTXH�HVW�GRQF�h�FRQVLGlUHU�FRPPH�XQH�UlDFWLRQ�h�GHV�IRUPHV�GxHQTXmWH�VRFLDOH�TXL
WHQGDLHQW�DX�GlQL�GH�OD�VXEMHFWLYLWl�GDQV�OD�UHFKHUFKH�HW�QlJOLJHDLHQW�OH�UpOH�GH�OxDJHQWLYLWl�KXPDLQH�GDQV�OD
VRFLlWl��0HUULOO�	�:HVW���������&H�WRXUQDQW�HVW�VLWXl�KLVWRULTXHPHQW�HW�FXOWXUHOOHPHQW��FRPPH�QRXV�OxDYRQV
SRVl�DXSDUDYDQW��h�OxLQWlULHXU�GxXQH�UXSWXUH�SOXV�ODUJH�GH�OxKLVWRLUH�GH�OD�VFLHQFH��8Q�EUHI�KLVWRULTXH�GHV
GlPDUFKHV �ELRJUDSKLTXHV �GDQV �OHV �VFLHQFHV �VRFLDOHV �>�@ �VH �UlYkOH �QlFHVVDLUH �SRXU �DYDQFHU �GDQV �QRWUH
DUJXPHQWDLUH��SXLVTXxLO�SHUPHWWUD�GH�PHWWUH�HQ�UHOLHI�OHV�LQJUlGLHQWV�SULQFLSDX[�GH�FH�TXH�QRXV�FRQVLGlURQV
FRPPH�OxlSLVWlPRORJLH�GH�OD�UHFKHUFKH�ELRJUDSKLTXH���UlFLW��QDUUDWHXU��UlFHSWHXU�HW�DQDO\VH�

/HV�KLVWRLUHV�GH�YLH�FRPPH�REMHW�VFLHQWLILTXH

/H�SD\VDQ�SRORQDLV�GH�:LOOLDP�,VDDF�7KRPDV�HW�)ORULDQ�=QLDQLHFNL��7KRPDV�HW�=QLDQLHFNL�>����@��������HVW
XQDQLPHPHQW�FRQVLGlUl�FRPPH�OD �SUHPLkUH�HW �SOXV �LPSRUWDQWH�WUDFH�GH�UHFKHUFKH�ELRJUDSKLTXH� �sXYUH
FODVVLTXH�HQ�VRFLRORJLH��HOOH�PDUTXH�OH�SDVVDJH�GHV�DSSURFKHV�SRVLWLYLVWHV�YHUV�OHV�FRQFHSWLRQV�FRQVWUXFWLYLVWHV
GH�OD�UHFKHUFKH�VRFLDOH��HW�D�lWl�FUXFLDOH�GDQV�OD�QDLVVDQFH�GH�OxgFROH�GH�&KLFDJR�>�@��&HWWH�GlPDUFKH�SLRQQLkUH
FRQVLVWH�HQ�XQH�lWXGH�GxXQ�FRUSXV�FRQVlTXHQW��FRQVWLWXl�GH�GRFXPHQWV�h�FDUDFWkUH�ELRJUDSKLTXH�WHOV�TXH�GHV
OHWWUHV� �GHV�UlFLWV �lFULWV� �GHV�MRXUQDX[�LQWLPHV�HW �DXWUHV�WUDFHV�WlPRLJQDQW �GH�OxH[SlULHQFH�GxLPPLJUDQWV
SRORQDLV�DX[�gWDWV�8QLV��'DQV�FHWWH�lWXGH��OH�VHQV�TXH�GRQQHQW�OHV�DFWHXUV�h�OHXUV�H[SlULHQFHV�HVW�SRXU�OD
SUHPLkUH�IRLV�PLV�DX�VHUYLFH�GH�OD�FRPSUlKHQVLRQ�GHV�LPEULFDWLRQV�HQWUH�OHV�SDUFRXUV�LQGLYLGXHOV�HW�OHXU
FRQWH[WH��%LUH���������/HV�GRFXPHQWV�UlXQLV�FRQVWLWXHQW�DLQVL�GHV�VRXUFHV�H[FHSWLRQQHOOHV�GH�FRPSUlKHQVLRQ�
OH�W\SH�GH�PDWlULHO�SDUIDLW�SRXU�IDLUH�GH�OD�VRFLRORJLH�VHORQ�FHV�DXWHXUV��7KRPDV�HW�=QLDQLHFNL�>����@��������
3DU�OD�VXLWH��GDQV�OHV�DQQlHV�������OHV�DSSURFKHV�GH�W\SH�ELRJUDSKLTXH�VH�GlYHORSSHQW���DX[�gWDWV�8QLV�DYHF
/HV �HQIDQWV �GH �6DQFKH] �Gx2VFDU �/HZLV� �HQ �)UDQFH �JUiFH �h �'DQLHO �%HUWDX[� �TXL �XWLOLVH �GHV �PDWlULDX[
ELRJUDSKLTXHV �SRXU �FRPSUHQGUH �OHV �SURFHVVXV �VRFLDX[� �(Q �GlFRXOH �XQ �lODUJLVVHPHQW �GHV �FULWkUHV �GH �OD
UHFKHUFKH�RIIHUW�SDU�OxDSSURFKH�ELRJUDSKLTXH��LQWlJUDQW�OD�VXEMHFWLYLWl��OD�UlIOH[LYLWl�GX�VXMHW�HW�VRQ�H[SlULHQFH�
DLQVL�TXH��SRXU�OH�FKHUFKHXU��XQH�QRXYHOOH�SHUVSHFWLYH�OXL�SHUPHWWDQW�GxmWUH�JXLGl�SDU�OH�PDWlULHO�QDUUDWLI�SOXWpW
TXH�GxmWUH�h�OD�UHFKHUFKH�GH�OD�FRQILUPDWLRQ�GxK\SRWKkVHV�RX�GH�WKlRULHV�SUlDODEOHPHQW�lWDEOLHV��/D�ILOLDWLRQ
VRFLRORJLTXH�GH�OD�UHFKHUFKH�ELRJUDSKLTXH�HVW�LPSRUWDQWH�HQ�FH�TXxHOOH�OD�UHOLH�DX[�DSSURFKHV�FRPSUlKHQVLYHV
�3DLOOl�HW�0XFFKLHOOL���������6FKXUPDQV��������

8QH �GlPDUFKH �FRPSUlKHQVLYH �RULHQWH �OD �UHFKHUFKH �YHUV �XQH �PLVH �HQ �lYLGHQFH �GX �VHQV �TXH �UHYmW �XQH
H[SlULHQFH�SRXU�XQ�DFWHXU��SDU�UHSlUDJH�HW�DQDO\VH�GHV�WUDFHV�TXH�FHW�DFWHXU�ODLVVH��SRXU�UHFRQVWLWXHU�GHV
HQVHPEOHV�GLWV�VLJQLILDQWV��&xHVW�FH�TXH�'LOWKH\��'XEDU��3DLYD�HW�$QGUDGH�0DFX[L� �������������QRPPH�b
REMHFWLYDWLRQ�GH�OD�YLH��d��&HOD�FRQVLVWH�h�UHOLHU�GHV�b�HQVHPEOHV�LQWHUDFWLIV�FRQFUHWV�d�HQ�YXH�GxDFFlGHU�h�OD
VWUXFWXUH�GH�OxLQGLYLGX�DLQVL�TXH��SDU�FRQVlTXHQW��h�FHV�HQVHPEOHV�GRQQDQW�VHQV�h�OD�YLH�lWDQW�h�OxRULJLQH�GH�OD
QDUUDWLRQ��&KDTXH�PRPHQW�SUlVHQW�UHPlPRUl�HVW�h�FRQVLGlUHU�FRPPH�D\DQW�XQH�UHODWLRQ�h�XQ�VHQV�JOREDO��/H
ULVTXH �GxXQH �WHOOH �SHUVSHFWLYH �SRXU �OH �FKHUFKHXU �TXL �OxDGRSWH �HVW �GH �WRPEHU �GDQV �XQH �VRUWH �GH �FHUFOH
KHUPlQHXWLTXH��OD�WiFKH�GxDQDO\VH�VH�UlYlODQW�DLQVL�LQILQLH�HW�GRQF�LPSRVVLEOH�h�UlDOLVHU��&HSHQGDQW��OxDSSRUW�GH
'LOWKH\�SHUPHW�GH�FRQVLGlUHU�TXH�OH�QDUUDWHXU�ELRJUDSKLTXH�IDLW�UHVVRUWLU�HW�DFFHQWXH�OHV�PRPHQWV�GH�VD�YLH
TXxLO�HVWLPH�LPSRUWDQWV��&xHVW�GRQF�OXL�PmPH�TXL�UlYkOH��SDU�OD�QDUUDWLRQ�PmPH��OxXQLWl�HW�OD�VLJQLILFDWLRQ��HW
GRQQH�DX�FKHUFKHXU�OHV�FOlV�TXL�RULHQWHQW�OH�WUDYDLO�GxDQDO\VH��(Q�HIIHW��OH�QDUUDWHXU�HVW�FRQWUDLQW�GH�SUlVHQWHU
VRQ�KLVWRLUH�GH�YLH�HQ�XQH�IRUPH�JOREDOH��TXL�UlXQLVVH�FH�PlODQJH�KlWlURJkQH�GxH[SlULHQFHV�HW�GxlYlQHPHQWV
�6FKXuW]H��������FLWl�GDQV�$OKHLW�HW�%HUJDPLQL�������������HQ�VXLYDQW�GHV�OLJQHV�QDUUDWLYHV�YLVDQW�h�IRUPHU�XQ
GHVVHLQ�ELRJUDSKLTXH�JOREDO��/xLQVFULSWLRQ�GH�OD�UHFKHUFKH�ELRJUDSKLTXH�GDQV�XQH�lSLVWlPRORJLH�FRPSUlKHQVLYH
SUHQG�DLQVL�WRXW�VRQ�VHQV��f�FH�SURSRV��'HORU\�0RPEHUJHU��'HORU\�0RPEHUJHU��������PRQWUH�FRPPHQW��HQ
IRQGDQW �OD �VFLHQFH �GH �OkHVSULW� �'LOWKH\ �D �FRQWULEXl �h �OD �FRQVWLWXWLRQ �GxXQH �lSLVWlPRORJLH �IRQGlH �VXU �OD
UHFRQQDLVVDQFH�GH�OxKXPDLQ�SDU�OxKXPDLQ��(OOH�PHW�HQ�lYLGHQFH�OD�SODFH�TXxRQW�OD�ELRJUDSKLH�HW�OxDXWRELRJUDSKLH
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GDQV�OxlSLVWlPRORJLH�GLOWKH\HQQH��f�SDUWLU�GX�SULQFLSH�VHORQ�OHTXHO�RQ�QH�SHXW�FRPSUHQGUH�OD�YLH�TXxh�SDUWLU
GxHOOH�PmPH��OD�FRQGLWLRQ�GxXQH�WHOOH�FRQQDLVVDQFH�HVW�GH�FRQVLGlUHU�TXH�OD�YLH�SRUWH�HQ�HOOH�OHV�SULQFLSHV�GxXQH
WHOOH�FRQQDLVVDQFH��/xLQGLYLGX�HVW�XQ�mWUH�b�KLVWRULDO�d�VHORQ�OD�SHUVSHFWLYH�GX�SKLORVRSKH�DOOHPDQG���GlILQL�SDU
VD�SRVLWLRQ�GDQV�OH�WHPSV��VD�ORFDOLVDWLRQ�GDQV�OxHVSDFH��VD�SODFH�GDQV�OHV�V\VWkPHV�FXOWXUHOV�HW�FROOHFWLIV�GRQW�LO
IDLW�SDUWLH��RQ�DXUD�SRXUWDQW�DFFkV�XQLTXHPHQW�h�OxH[SlULHQFH�GxHQVHPEOHV�UHOLlV��h�OD�VWUXFWXUH�FRPSUHQDQW
WRXWHV�FHV�GLPHQVLRQV��'DQV�FHWWH�SHUVSHFWLYH��FH�SURFHVVXV�GxREMHFWLYDWLRQ�HW�GH�PLVH�HQ�UHODWLRQ�FRQVLVWH�
SRXU�OxLQGLYLGX��h�IDLUH�GH�OD�YLH�YgFXH��HUOHEWHV�/HEHQ��(UOHEQLV��XQ�FRXUV�GH�OD�YLH��/HEHQVODXI���(Q�GxDXWUHV
WHUPHV��FKDTXH�PRPHQW�VLWXl�GDQV�XQ�SUlVHQW�HVW�WRXMRXUV�UHOLl�h�XQ�SDVVl�HW�h�XQ�IXWXU��/D�FDWlJRULH�GH�OD
VLJQLILFDWLRQ �GlVLJQH �GRQF �OH �UDSSRUW �GHV �SDUWLHV �GH �OD �YLH �h �VRQ �WRXW� �DYHF �FRPPH�OLJQH �GxKRUL]RQ �OH
/HEHQVJHVFKLFKWHKRUL]RQW�TXL�GlVLJQH�SRXU�FKDTXH�LQGLYLGX�OH�FDGUH�JlQlUDO�GDQV�OHTXHO�XQ�lYlQHPHQW�RX�XQH
H[SlULHQFH�RQW�OHXU�SODFH��RX�QH�OxRQW�SDV��GDQV�OH�FRXUV�UDFRQWl�GH�OD�YLH��$XVVL��LO�HVW�LQWlUHVVDQW�GH�QRWHU�TXH
OxXQLWl��FRQVWUXLWH��GH�OD�YLH�QH�OxHVW�SDV�XQH�IRLV�SRXU�WRXWHV�PDLV�HVW�LQFHVVDPPHQW�VXVFHSWLEOH�GxmWUH�UlYLVlH�
1RXV �UHWHQRQV �GRQF� �GDQV �OD �SHUVSHFWLYH �GH �OxLQWHUDFWLRQQLVPH �V\PEROLTXH �IRQGl �SDU �0HDG� �DXTXHO
'HORU\�0RPEHUJHU �VH �UlIkUH� �TXH �OD �SHUVRQQDOLWl �VH �FRQVWUXLW �GDQV �OHV �UHODWLRQV �GxLQWHUDFWLRQ �HW �GH
FRPPXQLFDWLRQ�DYHF�OHV�DXWUHV�

/HV�FRQVlTXHQFHV�GH�FH�WUDYDLO�ELRJUDSKLTXH�VXU�OH�VXMHW�QDUUDQW�IRQW�DLQVL�lPHUJHU�OHV�HQMHX[�GX�FRXSODJH
HQWUH�UHFKHUFKH�HW�IRUPDWLRQ�GDQV�OHV�DSSURFKHV�ELRJUDSKLTXHV��&xHVW�FH�TXH�QRXV�GlYHORSSRQV�FL�GHVVRXV�

6XMHW�QDUUDQW�HW�FRQVWUXFWLRQ�GH�VLJQLILFDWLRQV

/H�FRXUDQW�GHV�KLVWRLUHV�GH�YLH�HQ�IRUPDWLRQ�UHFRQQDoW �DX[�WUDYDX[�GH�3LQHDX��3LQHDX�������� �3LQHDX�	
0DULH�0LFKkOH��������XQ�UpOH�SLRQQLHU��SXLVTXxLO�HVW�OH�SUHPLHU�h�IDLUH�OH�OLHQ�HQWUH�OH�PRXYHPHQW�lPDQFLSDWRLUH
FRQVWLWXl �SDU �OxDXWRIRUPDWLRQ� �HW �OD �GlPDUFKH �GH �UHFKHUFKH �LVVXH �GH �OxgFROH �GH �&KLFDJR� �/D �PlWKRGH
ELRJUDSKLTXH�SHUPHW�DX�VXMHW�GH�IDLUH�VHQV�GHV�H[SlULHQFHV�TXxLO�D�YlFXHV��FH�TXH�/DLQl��/DLQl��������DSSHOOH
IDLUH�GH�OkLQGLYLGX�XQ�VXMHW� �&xHVW�'RPLQLFl��'RPLQLFl�>����@��������TXL�FRQjRLW�OH�FRQFHSW�GH�ELRJUDSKLH
gGXFDWLYH�HQ�SRVDQW�OxKLVWRLUH�GH�YLH�FRPPH�XQ�UlHO�SURFHVVXV�GH�IRUPDWLRQ��'xDXWUHV�WUDYDX[�LPSRUWDQWV�IRQW
lFKR�h�FHV�tXYUHV�SLRQQLkUHV��%DXGRXLQ��%DXGRXLQ��������OH�VRXOLJQH���GxDERUG�UHFRQQXH�GDQV�VRQ�FDUDFWkUH
PLOLWDQW��GDQV�XQH�SHUVSHFWLYH�lPDQFLSDWRLUH��FRPPH�OxHQULFKLVVHPHQW�GX�SRWHQWLHO�GxLQLWLDWLYH�FKH]�OxDGXOWH��OD
GlPDUFKH�VxHVW�HQVXLWH�WRXUQlH�YHUV�XQH�SHUVSHFWLYH�VFLHQWLILTXH��(OOH�SHUPHW�GH�FRQVLGlUHU�OxDGXOWH�FRPPH�XQ
LQWHUORFXWHXU�OgJLWLPH��HW�SOXV�HQFRUH��FRPPH�XQ�SDUWHQDLUH�OlJLWLPH�GH�OD�UHFKHUFKH��QRQ�VDQV�SRVHU�GHV
SUREOkPHV�GH�FUlGLELOLWl�HW�GH�VlULHX[�lSLVWlPRORJLTXH�TXL�GHPDQGDLHQW�v�HW�GHPDQGHQW�HQFRUH�v�h�mWUH
GlIHQGXV� �/D �FRKlUHQFH �lSLVWlPRORJLTXH �HVW �GRQF �SRXU �QRXV �h �FKHUFKHU �DXWRXU �GH �GHX[ �GLPHQVLRQV
IRQGDPHQWDOHV���GxXQH�SDUW�OD�UXSWXUH�GDQV�OD�FRQFHSWLRQ�GH�OD�SURGXFWLRQ�VFLHQWLILTXH��FRPPH�QRXV�YHQRQV�GH
OH�SRVHU�MXVTXxLFL���HW�GxDXWUH�SDUW��OD�FRQFHSWLRQ�VHORQ�ODTXHOOH�OD�QDUUDWLRQ�FRQVWLWXH�QRQ�SDV�XQH�VLPSOH
UHPlPRUDWLRQ�PDLV�OD�FRQVWUXFWLRQ�GxXQH�QRXYHOOH�KLVWRLUH��HW�GRQF�GH�VLJQLILFDWLRQV�QRXYHOOHV�

3RXU�lFODLUHU�HW�VRXWHQLU�FHWWH�K\SRWKkVH�QRXV�FRQYRTXRQV��GDQV�OHV�SDUDJUDSKHV�VXLYDQWV��GHV�DSSRUWV�GHV
DSSURFKHV�KLVWRULFR�FXOWXUHOOHV��1RXV�FKHUFKRQV�DLQVL�h�FRQIURQWHU��GDQV�XQH�WHQWDWLYH�h�QRWUH�FRQQDLVVDQFH
LQlGLWH��OxlSLVWlPRORJLH�GH�OD�UHFKHUFKH�ELRJUDSKLTXH�DYHF�OHV�DSSRUWV�IRQGDWHXUV�GH�%UXQHU�HW�GH�9\JRWVNL�

'HV�PRGdOLVDWLRQV�QDUUDWLYHV�GX�PRQGH

/HV �WUDYDX[ �GH �-lUpPH�%UXQHU� �QRWDPPHQW �7KH�QDUUDWLYH �&RQVWUXFWLRQ �RI �5HDOLW\ ��%UXQHU� ������� �������
FRQVLGkUHQW�OxKXPDLQ�FRPPH�lWDQW�VDQV�FHVVH�HQ�WUDLQ�GH�UDFRQWHU�HW �GH�VH�UDFRQWHU�GHV�KLVWRLUHV� �&HV
QDUUDWLRQV�VRQW�h�FRPSUHQGUH�V\PEROLTXHPHQW�FRPPH�GHV�WUDFHV�GHV�H[LVWHQFHV��PDLV�DXVVL�FRPPH�GHV
PRGlOLVDWLRQV�QDUUDWLYHV�GX�PRQGH��1RXV�VRXVFULYRQV�h�FHWWH�SRVLWLRQ�VHORQ�ODTXHOOH�b��OD�FRQVWUXFWLRQ�GH�VRL
HVW�XQ�SURGXLW�GX�UgFLW�ELRJUDSKLTXH��d��%UXQHU�������������HW�QRXV�FRQVLGlURQV�GkV�ORUV�TXH�OHV�KLVWRLUHV�VRQW
VXMHWWHV �h �XQ �WUDYDLO �GxLQWHUSUlWDWLRQ �h �GLVWLQJXHU �GH �OxH[SOLFDWLRQ ��%LUH� ������� �/xLQWHUSUlWDWLRQ �DX �VHQV
KHUPlQHXWLTXH �HVW �h �FRQFHYRLU �FRPPH�XQ �PRPHQW �Rq �FxHVW �DXVVL �OxLQWHUSUlWDQW �TXL �HVW �b �FUll �d �� �FH
OHFWHXU�DQDO\VHXU�SURGXLW�HQ�IDLW�XQ�QRXYHDX�WH[WH��HW�GHYLHQW�GxXQH�FHUWDLQH�PDQLkUH�FRDXWHXU�GH�OxKLVWRLUH��RX
PLHX[��GxXQH�YHUVLRQ�GH�OxKLVWRLUH��6HORQ�%UXQHU��QRXV�RUJDQLVRQV�SULQFLSDOHPHQW�QRV�H[SlULHQFHV�HW�QRWUH
PlPRLUH �VRXV �IRUPH �GH �QDUUDWLRQV� �WHOOHV �TXH �GHV �KLVWRLUHV� �GHV �H[FXVHV� �GHV �P\WKHV� �f �OxLQYHUVH �GHV
FRQVWUXFWLRQV�JlQlUlHV�SDU �GHV�SURFlGXUHV�VFLHQWLILTXHV�RX�ORJLTXHV� �TXL �SHXYHQW �mWUH�lSXUlHV�GH�WRXWH
IDOVLILFDWLRQ�>�@��OHV�FRQVWUXFWLRQV�QDUUDWLYHV�VRQW�YDOLGlHV�SDU�OHXU�QLYHDX�GH�YUDLVHPEODQFH��/HV�QDUUDWLRQV�VRQW
GRQF�GHV�YHUVLRQV�GH�OD�UlDOLWl��GRQW�OxDFFHSWDELOLWl�HVW�UlJLH�SDU�GHV�FRQYHQWLRQV�DLQVL�TXH�SDU�XQH�b�QgFHVVLWg
QDUUDWLYH��d��%UXQHU�������������/xHQMHX�HVW�DLQVL�GlSODFl�GH�OD�YlULGLFLWl�YHUV�OD�YUDLVHPEODQFH��f�OD�VXLWH�GH�FHOD�
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RQ�FRPSUHQG�TXH�SRXU�%UXQHU��OxHQMHX�SUHPLHU�QxHVW�SDV�GH�VH�TXHVWLRQQHU�VXU�OD�IDjRQ�GRQW�OD�QDUUDWLRQ�HVW
FRQVWUXLWH�HQ�WDQW�TXH�WH[WH��PDLV�SOXWpW�GH�FRPSUHQGUH�FRPPHQW�HOOH�RSkUH�XQH�YlULWDEOH�FRQVWUXFWLRQ�GH�OD
UgDOLWg��DX�VHQV�IRUW�GH�FH�WHUPH��HQ�WDQW�TXxLQVWUXPHQW�GH�OxHVSULW�UHjX�HQ�KlULWDJH�FXOWXUHO��6H�UlIlUDQW�h�OD
UlYROXWLRQ�FRJQLWLYH�GDQV�OHV�VFLHQFHV�KXPDLQHV��GRQW�QRXV�DYRQV�HVTXLVVl�XQH�V\QWKkVH�SOXV�KDXW��%UXQHU
VRXWLHQW�TXH�FHWWH�UlYROXWLRQ�v�XQ�YlULWDEOH�SDUDGLJPH�VKLIW�j�D�SHUPLV�GH�UHFRQVLGlUHU�OD�UlDOLWl��QRQ�SDV
FRPPH�UHSUlVHQWlH�SDU�GHV�LPDJHV��GHV�WH[WHV��GHV�VLJQHV��PDLV�SURSUHPHQW�FRQVWLWXlH��IDjRQQlH�h�WUDYHUV�OD
QDUUDWLRQ�

/xDXWHXU�SRVH�XQH�VlULH�GH�FDUDFWlULVWLTXHV�SURSUHV�h�OD�QDUUDWLRQ��TXL�lFODLUHQW�OD�TXHVWLRQ�GH�OD�FRQVWUXFWLRQ
QDUUDWLYH�GH�OD�UlDOLWl�>�@��1RXV�UlVXPRQV�EULkYHPHQW�FHV�FDUDFWlULVWLTXHV�FL�GHVVRXV��

'LDFKURQLFLWg�QDUUDWLYH�>�@���OD�QDUUDWLRQ�HVW�WRXMRXUV�FRQVWUXLWH�VHORQ�XQH�VWUXFWXUH�Rq�OH�WHPSV�IDLW�VHQV��Rq�OD
VlTXHQFH�GHV�lYlQHPHQWV�SUlVHQWH�XQH�GXUDELOLWg�LUUlGXFWLEOH�
3DUWLFXODULWg����OD�QDUUDWLRQ�VxRFFXSH�LQlYLWDEOHPHQW�GxlYlQHPHQWV��KDSSHQLQJV��SDUWLFXOLHUV��&HX[�FL�VRQW�VRQ
YHFWHXU�SOXV�TXH�VD�GHVWLQDWLRQ���SRXU�TXxLO�\�DLW�XQH�KLVWRLUH�LO�IDXW�TXxXQ�lYlQHPHQW�LPSUlYX�VXUYLHQQH�
,PSOLFDWLRQ�LQWHQWLRQQHOOH����LO�H[LVWH�WRXMRXUV�GHV�SHUVRQQHV�TXL�DJLVVHQW��DFWLQJ�SHRSOH��HW�GHV�UDLVRQV�SRXU
OHXUV�DFWLRQV��%UXQHU�VRXOLJQH�OD�GLVWLQFWLRQ�HQWUH�LQWHQWLRQ�HW�UDLVRQ�GxDJLU��,O�VxHQVXLW�DORUV�TXH�OxLQWHUSUlWDWLRQ
WHQG�h�UHFKHUFKHU�OHV�UDLVRQV��HW�QRQ�SDV�IRUFlPHQW�OHV�LQWHQWLRQV�GH�OxDFWDQW�
&RPSRVLWLRQ�KHUPgQHXWLTXH����FRQWUH�OxLOOXVLRQ�VHORQ�ODTXHOOH�OxLQWHUSUlWDWLRQ�VHUDLW�QlFHVVDLUH�XQLTXHPHQW
ORUVTXH�OD�QDUUDWLRQ�HVW�DPELJXn��OxDXWHXU�FRQVLGkUH�LFL�TXH�OD�QDUUDWLRQ�DSSHOOH�LQWULQVkTXHPHQW�h
OxLQWHUSUlWDWLRQ��'DQV�FHWWH�SHUVSHFWLYH�OH�WHUPH�KHUPgQHXWLTXH�LPSOLTXHUDLW�HQ�IDLW�TXxLO�H[LVWH�XQ�WH[WH�e
WUDYHUV�OHTXHO�TXHOTXxXQ�D�HVVD\l�GxH[SULPHU�XQH�VLJQLILFDWLRQ��PHDQLQJ��h�XQ�FHUWDLQ�PRPHQW��QDUUDWLRQ��HW
GRQW�TXHOTXxXQ�HVVD\H�GxH[WUDLUH�XQH�VLJQLILFDWLRQ��DQDO\VH���VHORQ�GHX[�PRPHQWV�h�GLVWLQJXHU�
&DQRQLFLWg�HW�SUREOfPH�REVWDFOH���OD�QDUUDWLRQ�XWLOLVH�GHV�VFULSWV��PDLV�HVW�SOXV�TXxXQH�UlSlWLWLRQ�GH�FHX[�FL�
3RXU�TXxLO�\�DLW�QDUUDWLRQ��LO�GRLW�\�DYRLU�XQH�EUkFKH�GDQV�XQ�VFULSW�FDQRQLTXH��6HORQ�/DERY��/DERY�	�:DOHW]N\
>����@����������������OD�VWUXFWXUH�QDUUDWLYH�FRPSRUWH�GRQF�WRXMRXUV�FHV�GHX[�FRPSRVDQWHV���D��FH�TXL�HVW
DGYHQX�DLQVL�TXH�E��OH�SRXUTXRL�LO�LPSRUWH�GH�OH�UDFRQWHU�
5gIgUHQWLDOLWg���OD�YlULWl�QDUUDWLYH�QH�FRQVLVWH�SDV�HQ�XQ�OLHQ�SOXV�RX�PRLQV�IRUW�DYHF�OD�UlDOLWl�PDLV�HOOH�HVW
SOXWpW�MXJlH�SDU�VD�YUDLVHPEODQFH��HW�QRQ�SDV�SDU�VD�YlULILDELOLWl���,O�VxDJLW�Oh�GH�OD�GLVWLQFWLRQ�QRQ�lYLGHQWH
HQWUH�VHQV�GH�OxKLVWRLUH�SRXU�OxDXWHXU��HW�VD�UlIlUHQFH�h�XQH��SUlWHQGXH��UlDOLWl��%UXQHU�SRVWXOH�TXH�OH�UDSSRUW
SHXW�mWUH�LQYHUVl�ORUVTXH�OH�VHQV�OxHPSRUWH�VXU�OD�UlIlUHQFH�h�OD�UlDOLWl�
*gQgULFLWg���VHORQ�OxDXWHXU�OD�QRWLRQ�GH�JHQUH�D�QRQ�VHXOHPHQW�XQH�LPSRUWDQFH�SRXU�OH�QDUUDWHXU�PDLV�DXVVL
SRXU�OH�UlFHSWHXU���OH�JHQUH�LPSOLTXH�GHV�PDQLkUHV�GLIIlUHQWHV��ELHQ�TXH�FRGLILDEOHV��GH�OLUH�HW�GH�UHFHYRLU�OD
QDUUDWLRQ�
1RUPDWLYLWg���DX�FHQWUH�GX�QDUUDWLI�VH�WURXYH�WRXMRXUV�XQH�TXHVWLRQ�GH�OlJLWLPLWl�FXOWXUHOOH���OD�QRUPDWLYLWl�GX
QDUUDWLI�QxHVW�SDV�KLVWRULTXHPHQW�RX�FXOWXUHOOHPHQW�ILQLH��PDLV�HOOH�FKDQJH�h�WUDYHUV�OHV�iJHV�HW�OHV�XVDJHV�
1gJRFLDELOLWg�LQWULQVfTXH����OD�VHQVLELOLWl�DX�FRQWH[WH�GH�OD�QDUUDWLRQ��HW�GRQF�VRQ�FDUDFWkUH�FXOWXUHO��HVW�OLlH�h
OD�FDUDFWlULVWLTXH�GH�FDQRQLFLWl���HOOH�LPSOLTXH�TXH�OD�EUkFKH�HVW�FXOWXUHOOHPHQW�YDULDEOH��SXLVTXH�VxRSSRVDQW�h
XQH�QRUPH�HOOH�PmPH�FXOWXUHOOHPHQW�GlWHUPLQlH��&xHVW�FHWWH�VHQVLELOLWl�DX�FRQWH[WH�TXL�SHUPHW�OHV
QlJRFLDWLRQV�SRUWDQW�DX�FRQVHQVXV�HW�GRQF�h�OD�FRPSUlKHQVLRQ�UlFLSURTXH�
&XPXODWLRQ�QDUUDWLYH����LO�VxDJLW�GH�OxH[WHQVLELOLWl�KLVWRULTXH�GX�UlFLW��OxDUWLFXODWLRQ�GHV�GLIIlUHQWHV�QDUUDWLRQV
GDQV�XQH�HQWLWl�XQLTXH��FRPPH�JHVWH�QlFHVVDLUH�FRQWUH�OH�ULVTXH�GxDOLlQDWLRQ�

&HV�FDUDFWlULVWLTXHV�GH�OD�QDUUDWLRQ�FRPPH�DFWH�GH�FRQVWUXFWLRQ�GH�VLJQLILFDWLRQV�QRXV�SHUPHWWHQW�GH�PHWWUH
HQ �UHOLHI �GHV �GLPHQVLRQV �FHQWUDOHV �SRXU �DIILUPHU �OHV �FKRL[ �lSLVWlPRORJLTXHV �SURSUHV �DX[ �DSSURFKHV
ELRJUDSKLTXHV��

OD�TXHVWLRQ�GX�WHPSV�HVW�FHQWUDOH�GDQV�OD�QDUUDWLRQ��GH�SDU�VD�GXUDELOLWl�LUUlGXFWLEOH���OxDQDO\VH�QH�SHXW�GRQF
SDV�IDLUH�OxlFRQRPLH�GH�UHFRQVWUXLUH�OHV�GLIIlUHQWV�WHPSV��GX�YlFX��GH�OD�QDUUDWLRQ��GH�OxLQWHUSUlWDWLRQy��>�@��
OD�QDUUDWLRQ�HVW�WRXMRXUV�JlQlUlH�SDU�GHV�lYlQHPHQWV�SDUWLFXOLHUV�HW�LPSUlYXV��TXH�QRXV�QRPPRQV�lSUHXYHV��
OH�TXRWLGLHQ��OH�W\SLTXH��OxDJDYg�VHUD�UHOD\l�DX�PLHX[�h�GHV�V\OOHSVHV��DVVHPEODJHV�GxlYlQHPHQWV�SULV
HQVHPEOH�GDQV�XQH�VHXOH�RFFXUUHQFH���%DXGRXLQ���������OH�SOXV�VRXYHQW�RPLV��
OD�QDUUDWLRQ�FRPSRUWH�HW�FRQWLHQW�WRXMRXUV�DXWDQW�OxDGYHQX�TXH�OD�UDLVRQ�SRXU�ODTXHOOH�LO�LPSRUWH�GH�OH�UDFRQWHU�
SXLVTXH�HQ�WDQW�TXxlYlQHPHQW��LO�IDLW�b�UXSWXUH�d�DYHF�XQ�VFULSW��
OxLQWHUSUlWDWLRQ�HVW�DLQVL�LQWULQVkTXH�h�OD�QDUUDWLRQ��HOOH�GRLW�GLVWLQJXHU�LQWHQWLRQ�HW�UDLVRQ�GxDJLU�v�SXLVTXH�OH
VHQV�OxHPSRUWH�VRXYHQW�VXU�OD�UlIlUHQFH�h�OD�UlDOLWl�v�GDQV�FH�TXxHOOH�PHW�HQ�H[HUJXH�

&H�TXL�UHVWH�h�IDLUH�GkV�ORUV��HVW�GH�PRQWUHU�GH�PDQLkUH�SOXV�GlWDLOOlH�FRPPHQW�OH�QDUUDWLI�RUJDQLVH�OD�VWUXFWXUH
GH�OxH[SlULHQFH�KXPDLQH��FRPPHQW��VHORQ�OHV�PRWV�GH�%UXQHU�TXH�QRXV�WUDGXLVRQV��b���n��lOD�YLHm�HQ�DUULYH�e



UHYXH�e�,QWHUURJDWLRQV�"
1c����/xDSSURFKH�ELRJUDSKLTXH

MDQYLHU�����

LPLWHU�lOkDUWm�HW�YLFH�YHUVD��d��%UXQHU�������������

%UXQHU�FRQVLGkUH�GxDLOOHXUV�TXH�OH�SURSUH�GX�UlFLW�GH�YLH�HVW�GH�SHUPHWWUH�h�VRQ�DXWHXU�GH�IDLUH�FRH[LVWHU�OH
SDVVl�HW�OH�SRVVLEOH��b��'DQV�OkDXWRELRJUDSKLH��XQH�GLDOHFWLTXH�VDQV�ILQ�VkLQVWDXUH��n����YRLFL�FH�TXkD�WRXMRXUV�gWg
PD�YLH�HW�FH�TXkHOOH�GHYUDLW�QRUPDOHPHQW�FRQWLQXHU�e�hWUH�HW�YRLFL�FRPPHQW�OHV�FKRVHV�DXUDLHQW�SX�VH�SDVVHU
RX�SRXUUDLHQW�HQFRUH�WRXUQHU��HW�YRLFL�FRPPHQW�PD�YLH�SRXUUDLW�hWUH�HQFRUH���d��%UXQHU������������

/H�UlFLW�GH�VRL�D�GRQF��GDQV�FHWWH�SHUVSHFWLYH��XQH�IRQFWLRQ�PDMHXUH���OH�0RL��ORLQ�GxmWUH�WUDQVSDUHQW�h�OXL�PmPH�
QlFHVVLWH�GH�VH�FRQVWUXLUH�HW�UHFRQVWUXLUH��DX�IXU�HW�h�PHVXUH�TXxLO�IDLW�IDFH�DX[�VLWXDWLRQV�GH�OD�YLH�TXL�OH
ERXVFXOHQW�HQ�SHUPDQHQFH��&HW�b�DUW�QDUUDWLI��d��HQ�WDQW�TXH�FRQVWUXFWLRQ�LUUlJXOLkUH�SURFlGDQW�h�OD�IRLV�GH
OxLQWlULHXU�HW�GH�OxH[WlULHXU��VHUDLW�UlJL�SDU�GHV�PRGkOHV�FXOWXUHOV�TXL�JXLGHQW�OxDFWH�QDUUDWLI��WRXW�HQ�ODLVVDQW�XQH
PDUJH�GH �PDQtXYUH �SRXU �FKDTXH�QDUUDWHXU �� �UDFRQWHU �VD �YLH �UHOkYH �DLQVL �GxXQ �DUW �GxlTXLOLEULVWH� �HQWUH
DXWRQRPLH�HW�OLEHUWl�GH�VHV�FKRL[��HW�HQJDJHPHQW�GDQV�GHV�UDSSRUWV�HW�GHV�UlVHDX[��WHOV�TXH�OD�IDPLOOH��OH
FHUFOH�GxDPLV��HW�WRXW�DXWUH�OLHQ�TXL�LQVFULW�OxLQGLYLGX�GDQV�XQ�FROOHFWLI�

&HWWH�FRQFHSWLRQ�QDUUDWLYH�GH�OxLGHQWLWl��FHWWH�GHUQLkUH�GHYHQDQW�b�OkHQMHX�PhPH�GX�UgFLW��d�VHORQ�5LFtXU
�5LFtXU��������HVW�XQH�K\SRWKkVH�FHQWUDOH�GH�QRWUH�WUDYDLO�HW�JXLGH�QRWUH�UHFKHUFKH��&RQVLGlUHU�OxLGHQWLWl
FRPPH�XQH�FRQVWUXFWLRQ�QDUUDWLYH�FRQVWLWXH�OD�SURFKDLQH�lWDSH�GH�QRWUH�UDLVRQQHPHQW��DX�FRXUV�GH�ODTXHOOH
QRXV�WHQWHURQV�GH�FRPSUHQGUH�FRPPHQW�FHWWH�FRQVWUXFWLRQ�DGYLHQW��/HV�DSSRUWV�GH�9\JRWVNL�QRXV�SHUPHWWHQW
GH�IDLUH�XQ�SDV�VXSSOlPHQWDLUH�YHUV�OD�GlILQLWLRQ�GH�OD�FDSDFLWl�ELRJUDSKLTXH�TXL�VHUDLW�FHQWUDOH�GDQV�OH�WUDYDLO
GH�FRQVWUXFWLRQ�LGHQWLWDLUH�

$YHF�9\JRWVNL��XQH�SV\FKRORJLH�ELRJUDSKLTXH�DXUDLW�HOOH�SX�eWUH�SRVVLEOH�"

'DQV�XQ�RXYUDJH�UlFHQW�TXL�SRXUVXLW�OHV�PLVHV�HQ�SHUVSHFWLYH�GHV�DSSRUWV�PDMHXUV�GH�9\JRWVNL�HQ�SV\FKRORJLH�
/XFLHQ�6kYH��6kYH��������PRQWUH�OD�GLUHFWLRQ�TXH�OHV�WUDYDX[�GH�OxDXWHXU�UXVVH�DXUDLHQW�SX�SUHQGUH�VxLO�QxDYDLW
SDV�GLVSDUX�SUlPDWXUlPHQW��/xDXWHXU�UHYLVLWH�OxDSSRUW�GH�9\JRWVNL�TXxLO �FRQVLGkUH�UlYROXWLRQQDLUH��h�VDYRLU
OxDIILUPDWLRQ�GH�OD�QlFHVVLWl�GH�GlSDVVHU�OD�FULVH��FxHVW�h�GLUH�OD�GLFKRWRPLH�HQWUH�SpOH�PDWlULDOLVWH�HW�SpOH
GLDOHFWLTXH��DLQVL �TXH�OH�FOLYDJH�HQWUH�XQH�WKlRULH�H[SOLFDWLYH�FDXVDOH�FHUWHV�FRQYDLQFDQWH�PDLV�ERUQlH�h
OxlWXGH�GHV�IRQFWLRQV�lOlPHQWDLUHV� �HW �XQH�GHVFULSWLRQ�FRPSUlKHQVLYH�GHV�IRQFWLRQV�FRPSOH[HV� �PDLV �TXL
UHQRQFH�GxDYDQFH�h�XQH�H[SOLFDWLRQ�PDWlULDOLVWH��6HORQ�6kYH��SRXU�9\JRWVNL��b��n��VRUWLU�GH�OD�FULVH�H[LJH�GH
IRXUQLU �HQILQ �OkH[SOLFDWLRQ �PDWgULDOLVWH�FDXVDOH �GHV �IRQFWLRQV �SV\FKLTXHV �VXSgULHXUHV� �HW �FkHVW �FH �TXH �YD
SHUPHWWUH�OH�SDVVDJH�e�OHXU�DSSURFKH�FXOWXUDOR�KLVWRULTXH��d��6kYH��������������8Q�GHV�DSSRUWV�PDMHXUV�GH
9\JRWVNL� �TXL �SHUPHW�GH�VRUWLU �GH�FHWWH�GLFKRWRPLH��HVW�GH�PRQWUHU�GDQV�+LVWRLUH�GX�GgYHORSSHPHQW�GHV
IRQFWLRQV�SV\FKLTXHV�VXSgULHXUHV��9\JRWVNL�>����@���������TXH�OH�GlYHORSSHPHQW��FRQVLGlUl�GDQV�VRQ�HQVHPEOH�
FRQFHUQH�OD�SHUVRQQDOLWg�

&xHVW�OxXVDJH�GH�FH�WHUPH�GH�SHUVRQQDOLWg�>��@�TXL�QRXV�LQWlUHVVH�WRXW�SDUWLFXOLkUHPHQW�LFL���FRQVLGlUl�FRPPH
OxXQLWl�FRQFUkWH�GX�SV\FKLVPH�GDQV�VD�GLYHUVLWl�GxDVSHFWV�IRQFWLRQQHOV��9\JRWVNL�OH�GlILQLUDLW�FRPPH�UHQYR\DQW
b�e�XQH�VHXOH�XQLWg�VXSUDQDWXUHOOH�TXkHQJHQGUH�OH�GgYHORSSHPHQW�SURSUHPHQW�FXOWXUHO�GH�OkLQGLYLGX��d��9\JRWVNL
>����@��������������/D�WKkVH�VRXWHQXH�SDU�6kYH�HVW�TXH�9\JRWVNL��HQ�XWLOLVDQW�XQ�b�FRQFHSW�VRUWDQW�GX�ODQJDJH
RUGLQDLUH�GHV�IRQFWLRQV�SRXU�QRPPHU�OH�UgVXOWDW�JOREDO�GkXQH�SV\FKRORJLH�GHV�IRQFWLRQV��d��9\JRWVNL�>����@�
������������RXYULUDLW�OD�YRLH�YHUV�XQH�WHUUD�LQFRJQLWD����FHOOH�GH�OD�SHUVRQQDOLWl�ELRJUDSKLTXH��6kYH�UHOkYH�h�FH
SURSRV�TXxlPHUJH�FKH]�OH�SV\FKRORJXH�UXVVH�OH�EHVRLQ�GH�VxLQWlUHVVHU�h�OD�VLQJXODULWl�GxXQH�KLVWRLUH�SHUVRQQHOOH�
DQDO\VlH�HQ�WHUPHV�GxDFWLYLWlV��UHQYR\DQW�DX�VHQV�YlFX�HW�QRQ�SOXV�h�XQH�JHQkVH�VWUXFWXUHOOH�HW�FH��ILQDOHPHQW�
SRXU�DOOHU�YHUV�XQH�YlULWDEOH�SV\FKRORJLH�ELRJUDSKLTXH�

/HV�lFODLUDJHV�TXH�QRXV�YHQRQV�GxDSSRUWHU�VRXWLHQQHQW�XQH�FRQFHSWLRQ�G\QDPLTXH��LQWHUDFWLYH��VRFLDOH�DLQVL
TXH��ELHQ�lYLGHPPHQW��KLVWRULTXH�HW�FXOWXUHOOH�GX�GlYHORSSHPHQW�GH�OD�SHUVRQQDOLWl��,O�UHVWH�h�PHWWUH�FHOD�HQ
SHUVSHFWLYH�DYHF�XQ�DXWUH�DSSRUW�PDMHXU�GH�OD�SV\FKRORJLH�KLVWRULFR�FXOWXUHOOH��TXL�SRVWXOH�TXH�OxDSSUHQWLVVDJH
FRQVFLHQW�HW�YRORQWDLUH�GHYDQFH�OH�GlYHORSSHPHQW�KXPDLQ��4XHOOHV�FRQVlTXHQFHV�FHOD�SHXW�LO�DYRLU�GDQV�QRWUH
FRQFHSWLRQ�GH�OD�QDUUDWLRQ�FRPPH�FRQVWUXFWLRQ�GH�VLJQLILFDWLRQ�"�6HORQ�5RFKH[��5RFKH[� ������� �9\JRWVNL
SURSRVH��GDQV�3V\FKRORJLH�FRQFUfWH�GH�OkKRPPH��9\JRWVNL�>����@���������GH�FRQVLGlUHU�OxLQGLYLGX�FRPPH�b
IRUPH�VXSgULHXUH�GX�VRFLDO��d��SDUFH�TXH�FRQVWLWXl�GHV�UDSSRUWV�H[LVWDQW�HQWUH�OHV�PRQGHV�LQWHUQHV�GX�VXMHW��(Q
GxDXWUHV�WHUPHV��VL�SRXU�VH�FRQVWUXLUH�GDQV�VRQ�LGHQWLWl��OH�VXMHW�GRLW�FRXSOHU�FH�TXxLO�HVW�HW�FH�TXxLO�GHYLHQW��OD
FDSDFLWl�QDUUDWLYH�HW�OD�QlFHVVLWl�GH�VRQ�DFTXLVLWLRQ�SRXU�RSlUHU�FH�FRXSODJH�GRLYHQW�mWUH�SULVHV�HQ�FRPSWH�
&xHVW�OH�SURFKDLQ�SDV�GDQV�QRWUH�DUJXPHQWDLUH�
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&DSDFLWd�ELRJUDSKLTXH�f�HQWUH�DSSUHQWLVVDJH�HW�GdYHORSSHPHQW

(Q�QRXV�DSSX\DQW�VXU�)RUPHQWL�HW�*DPHOOL��)RUPHQWL�	�*DPHOOL���������QRXV�DYRQV�DXWUHIRLV��9DQLQL��������IDLW
OxK\SRWKkVH�TXH�OD�FDSDFLWl�GH�VH�UDFRQWHU�HVW�XQ�SUlVXSSRVl�SRXU�XQH�FRPSUlKHQVLRQ�GH�VRL��HQ�WHUPHV�GH
SRVVLELOLWl�GxDSSUHQGUH�GH�OxH[SlULHQFH�HW�GH�GRQQHU�VHQV�DX[�lYlQHPHQWV�YlFXV��FH�TXL�VHUDLW�SURSUH�h�OD�b
SHQVgH�DXWRELRJUDSKLTXH��d��1RXV�SRVWXOLRQV�lJDOHPHQW�TXxXQH�FDSDFLWg�DXWRELRJUDSKLTXH�VHUDLW�OD�FRQGLWLRQ
QlFHVVDLUH�h�OD�FRQQDLVVDQFH�GH�VRL��HW�TXH�OxDQDO\VH�GH�QDUUDWLRQV�DXWRELRJUDSKLTXHV�VHUDLW�XQ�PR\HQ�HIILFDFH
GH�FRPSUHQGUH�FRPPHQW�VH�IRUPH�FHWWH�FDSDFLWl��1RXV�QRXV�LQWHUURJHRQV�DXMRXUGxKXL�VXU�OHV�FRQVlTXHQFHV�GX
FKRL[�GH�FHW�lFODLUDJH��h�VDYRLU�GHV�DSSURFKHV�ELRJUDSKLTXHV�SRXU�FRPSUHQGUH�OH�GlYHORSSHPHQW�GH�OxLGHQWLWl�
3UlVXSSRVHU�TXxXQH�SHQVlH�DXWRELRJUDSKLTXH�HVW�XQ�SUlDODEOH�h�XQH�FDSDFLWl�UlIOH[LYH�UHYLHQW�h�GLUH�TXH�OD
FDSDFLWl�GH�VH�UDFRQWHU�VHUDLW�GxXQH�FHUWDLQH�PDQLkUH�H[WHUQH�DYDQW�GxmWUH�LQWHUQH��9\JRWVNL��9\JRWVNL�>����@�
������SRVWXOH�TXH�WRXWH�IRQFWLRQ�SV\FKLTXH�DSSDUDoW�GHX[�IRLV�GDQV�OH�GlYHORSSHPHQW�FXOWXUHO�GH�OxHQIDQW���b�
�n��GDQV�XQ�SUHPLHU�WHPSV��DX�QLYHDX�VRFLDO��HW�GDQV�XQ�GHX[LfPH�WHPSV��DX�QLYHDX�LQGLYLGXHO���GDQV�XQ
SUHPLHU �WHPSV �HQWUH �SHUVRQQHV ��LQWHUSV\FKRORJLH�� �HW �GDQV �XQ �GHX[LfPH�WHPSV �e �OkLQWgULHXU �GH �OkHQIDQW
OXL�PhPH��LQWUDSV\FKRORJLH���&HFL�SHXW�VkDSSOLTXHU�GH�OD�PhPH�PDQLfUH�e�OkDWWHQWLRQ�YRORQWDLUH��e�OD�PgPRLUH
ORJLTXH�HW�e�OD�IRUPDWLRQ�GHV�FRQFHSWV��7RXWHV�OHV�IRQFWLRQV�VXSgULHXUHV�WURXYHQW�OHXU�RULJLQH�GDQV�OHV�UHODWLRQV
HQWUH�OHV�hWUHV�KXPDLQV��d��9\JRWVNL�>����@�������������

1RXV�DGRSWRQV�FH�SULQFLSH���QRWUH�K\SRWKkVH�HVW�TXH�OD�FDSDFLWl�QDUUDWLYH�HVW�XQH�IRQFWLRQ�SUHPLkUH��QDLVVDQW
GDQV�OxLQWHUDFWLRQ�GX�QDUUDWHXU�DYHF�OH�GHVWLQDWDLUH�GH�VD�QDUUDWLRQ��TXL��GDQV�OH�FDV�GHV�lFULWV�WHOV�OHV�MRXUQDX[
LQWLPHV��SHXW�mWUH�OH�QDUUDWHXU�OXL�PmPH���&HWWH�LQWHUDFWLRQ�OXL�SHUPHW�GH�FRQVWUXLUH�GHV�VLJQLILFDWLRQV�h�SDUWLU
GH�VHV�H[SlULHQFHV��h�WUDYHUV�OH�WUDYDLO�GH�OLQlDULVDWLRQ�SDU�OH�GLVFRXUV�HW�GRQF��GH�PLVH�HQ�LQWULJXH��(Q�VRPPH�
OH�VXMHW�QDUUDQW�DSSUHQG��HQ�LQWHUDFWLRQ�GLDORJLTXH��h�VH�GLUH� �&HOD�UHYLHQW�h�FRQVLGlUHU�TXH�OD�QDUUDWLRQ
IRQFWLRQQH�FRPPH�XQH�IRUPH�GxDSSUHQWLVVDJH�TXL�GHYDQFH�OH�GlYHORSSHPHQW�GH�OD�FRQQDLVVDQFH�GH�VRL��HQ
WDQW�TXH�IRQFWLRQ�SV\FKLTXH�

0DLV�DORUV��TXgHVW�FH�TXH�OH�FKHUFKHXU�DQDO\VH�"

/HV�KLVWRLUHV�GH�YLH�PDUTXHQW�XQ�WRXUQDQW�GDQV�OD�IRUPDWLRQ�GHV�DGXOWHV�HQ�SURSRVDQW�GH�SUHQGUH�HQ�FRPSWH�FH
TXL�VH�SDVVH�KRUV�GH�OxHQFHLQWH�LQVWLWXlH�GH�OD�IRUPDWLRQ���LO�VxDJLW�GX�SDVVDJH�GH�OD�TXHVWLRQ�wFRPPHQW�IRUPHU
OxDGXOWH�"x�h�wFRPPHQW�OxDGXOWH�VH�IRUPH�W�LO�"x��%DXGRXLQ���������&H�GlSODFHPHQW�UHOkYH�DXWDQW�GH�OxHVSDFH�TXH
GX�WHPSV��HW�VRUW�OD�IRUPDWLRQ�GH�VRQ�HVSDFH�WHPSV�LQVWLWXWLRQQDOLVl��&HWWH�QlFHVVLWl�GH�FRQWUHU�OxLQVXODULWl
lGXFDWLYH�SDU�XQH�DSSURFKH�D\DQW�XQH�SHUVSHFWLYH�SOXV�ODUJH��SRVH�SDU�DLOOHXUV�OH�SUREOkPH�GH�OxREVHUYDELOLWl
GH�OxHQWLkUHWl�GxXQH�YLH�WHOOH�TXkHOOH�HVW�YgFXH����b��,O�\�D�XQH�ILJXUDWLRQ�GH�OD�YLH�TXL�HVW�VXUGgWHUPLQgH�SDU�OHV
SURSULgWgV�GX�UgFLW��d���%DXGRXLQ���������������&HOD�SRVH�h�QRXYHDX�OD�TXHVWLRQ�GH�OD�PDQLkUH�GxHQ�VDLVLU�OD
VLJQLILFDWLRQ��1RXV�FRQVLGlURQV�DYHF�%DXGRXLQ�OH�UHFDGUDJH�KHUPlQHXWLTXH�FRPPH�XQ�LQVWUXPHQW�SHUPHWWDQW
GH �UlJXOHU �FHV �SUREOkPHV �GxRUGUH �lSLVWlPRORJLTXH� �&HWWH �FDUDFWlULVWLTXH �GX �UlFLW �FRPPH �lWDQW �XQH
FRQILJXUDWLRQ�UHOkYH�GX�UDSSRUW�HQWUH�OxDFWH�GH�UDFRQWHU�XQH��VRQ��KLVWRLUH�HW�OHV�GLPHQVLRQV�WHPSRUHOOHV�GH
WRXWH�H[SlULHQFH�KXPDLQH��f�FH�SURSRV��OD�QRWLRQ�GH�PLVH�HQ�LQWULJXH��5LFtXU���������GlMh�PRELOLVlH�LFL��SHUPHW
GH �FRQVLGlUHU �TXH �OxRQ �FKHUFKH� �SDU �OxDQDO\VH �GX �ELRJUDSKLTXH� �h �UHFRQVWUXLUH �HW �FRPSUHQGUH �FH �WUDYDLO
GxDJHQFHPHQW�GH�IDLWV��'H�SDU�VHV�FDUDFWlULVWLTXHV�VDLOODQWHV��%DXGRXLQ��������v�OD�FOpWXUH��OD�V\QWKkVH�GH
OxKlWlURJkQH�HW�OH�UHSlUDJH�SRVVLEOH�GH�FKDTXH�FRQVWLWXDQW�v�OD�PLVH�HQ�LQWULJXH�PmPH�FRQVWLWXH�GxXQH�FHUWDLQH
PDQLkUH�OH�FRGH�GxDFFkV�DX�VHQV�H[SULPl�SDU�OH�UlFLW��/H�FRQFHSW�PlGLDWHXU�TXH�%DXGRXLQ�SURSRVH�HW�PRELOLVH
SRXU�SDVVHU�GX�SURFHVVXV��OH�WUDYDLO�QDUUDWLI��DX�SURGXLW��OD�QDUUDWLRQ�HW�FH�TXxHOOH�VLJQLILH��HVW�OxlFRQRPLH
FLQlWLTXH�GX�UlFLW��/xDQDO\VH�GH�OD�YLWHVVH�GX�UlFLW��SDU�VDLVLH�GHV�b�SLFV�GH�UDOHQWLVVHPHQW��d�Rq�OxRQ�SRXUUD�VH
GHPDQGHU�FH�TXL�VH�SDVVH�GxLPSRUWDQW�h�FH�PRPHQW�GX�UlFLW��OH�FRXSODJH�GH�GHX[�WHPSV�v�OD�WHPSRUDOLWl
SK\VLTXH��PHVXUDEOH�HW�REMHFWLYDEOH��HW�OH�WHPSV�SHUjX�VXEMHFWLYHPHQW�v�GRQQHQW�IRUPH�h�XQH�b�VWUXFWXUH
WHPSRUHOOH�FRKgUHQWH��UHSgUDEOH�HW�LQWHOOLJLEOH�d��%DXGRXLQ��������������h�WUDYHUV�OD�PLVH�HQ�LQWULJXH��&HWWH
VWUXFWXUH�b�GLVFUgWLVH��d�OxlFRXOHPHQW�SK\VLTXH�GX�WHPSV�DYHF�GHV�DFFlOlUDWLRQV�HW�GHV�UDOHQWLVVHPHQWV��GHV
SDXVHV��GHV�HOOLSVHV��(Q�PmPH�WHPSV��HOOH�JDUGH�WRXWHIRLV�LQWDFWV�XQ�SULQFLSH�GH�WRWDOLWl�DLQVL�TXxXQH�YLVlH
UlIlUHQWLHOOH�v�OD�QDUUDWLRQ�GHV�lYlQHPHQWV�HW�GHV�DFWLRQV�D\DQW�VXVFLWl�OH�FRXUV�GxXQH�YLH��'DQV�OD�FOpWXUH�v�TXL
VH�PDWlULDOLVH�VRXYHQW�SDU�OH�IDLW�TXH�WRXWH�OD�QDUUDWLRQ�FRQVWLWXH�XQH�UlSRQVH�h�XQH�TXHVWLRQ�SRVlH�HQ�GlEXW
GX�PRPHQW�ELRJUDSKLTXH�v�UlVLGH�OD�FOl�GxLQWHOOLJLELOLWl�GH�OD�VLJQLILFDWLRQ�GRQQlH�SDU�OH�QDUUDWHXU�GDQV�VD
QDUUDWLRQ�ELRJUDSKLTXH��,O�VHPEOH�TXH�QRXV�D\RQV�DLQVL�XQH�DUPDWXUH�VROLGH�FRQWUH�OxLGlDOLVPH�ELRJUDSKLTXH
SDUIRLV�UHSURFKl�h�OD�GlPDUFKH��HW�HQ�PmPH�WHPSV�XQH�SHUVSHFWLYH�GDQV�OH�WUDYDLO�GxDQDO\VH���OxREMHFWLYDWLRQ
GX�VXEMHFWLI��h�WUDYHUV�XQH�SULVH�HQ�FRPSWH�VlULHXVH�GH�OD�b�FOl�GH�OHFWXUH�d�RIIHUWH�SDU�OH�QDUUDWHXU�OXL�PmPH�
/DXUD�)RUPHQWL ��)RUPHQWL� �������YD�GDQV�OH �PmPH�VHQV�ORUVTXxHOOH �SDUOH� �HQ�PRELOLVDQW �XQH�SHUVSHFWLYH
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V\VWlPLTXH��GX�IDLW�TXH�b�QRXV�VRPPHV�GHV�kV\VWfPHV�TXL�REVHUYHQWk�>��@���IURQWLfUHV��VWUXFWXUHV��LGHQWLWgV�HW
FKDQJHPHQWV�QH�VRQW�SDV�GRQQgV��PDLV�FR�FRQVWUXLWV��GgILQLV�HQVHPEOH��DXVVL�HW�SULQFLSDOHPHQW�e�WUDYHUV
OkH[SgULHQFH��d��)RUPHQWL�������������>��@��&HWWH�FRQFHSWLRQ�FR�FRQVWUXFWLYLVWH�GH�OD�UHFKHUFKH�HVW�DVVXPlH
DXVVL�DLOOHXUV�SDU�)RUPHQWL�HW�*DPHOOL��)RUPHQWL�	�*DPHOOL��������ORUVTXH��HQ�VH�UlIlUDQW�QRWDPPHQW�DX[
WUDYDX[�GH�'HPHWULR��'HPHWULR���������LOV�GlILQLVVHQW�OD�SHQVlH�DXWRELRJUDSKLTXH�FRPPH�XQ�SURMHW�FRPPXQ�GH
UHFKHUFKH�

&RQFOXVLRQ

'DQV�FHWWH�FRQWULEXWLRQ�QRXV�DYRQV�PLV�HQ�SHUVSHFWLYH�OxlSLVWlPRORJLH�SURSUH�h�OD�UHFKHUFKH�ELRJUDSKLTXH�v�HQ
WDQW�TXH�UXSWXUH�DYHF�OH�SRVLWLYLVPH�HW�DGRSWLRQ�GxXQ�SDUDGLJPH�GH�OxLGHQWLWl�FRPPH�FRQVWUXFWLRQ�QDUUDWLYH�v�
HQ�QRXV�DSSX\DQW�VXU�TXHOTXHV�DSSRUWV�GH�OxDSSURFKH�KLVWRULFR�FXOWXUHOOH��&H�TXL�HQ�UHVVRUW��FxHVW�OxLPSRUWDQFH
GH�FRQVLGlUHU�OD�FRQVWLWXWLRQ�HW�OxDQDO\VH�GX�PDWlULDX�ELRJUDSKLTXH�QRQ�SDV�FRPPH�XQH�FXHLOOHWWH�PDLV�FRPPH
XQ�EiWLPHQW��3DU�FRQVlTXHQW��QRXV�VRXWHQRQV�XQH�SHUVSHFWLYH�LQWULQVkTXHPHQW�QDUUDWLYR�FRQVWUXFWLYH�GH�FHWWH
DSSURFKH�GH�UHFKHUFKH�HW�OxDGRSWRQV�FRPPH�FKRL[�DVVXPl��/H�PRPHQW�ELRJUDSKLTXH��FRPPH�QRXV�OH�GLVLRQV
HQ�GlEXW�GH�FHWWH�FRQWULEXWLRQ��HVW�WRXMRXUV�h�OD�IRLV�UHFKHUFKH�HW�IRUPDWLRQ��(W�SXLVTXH�OD�TXHVWLRQ�GX�JHQUH
QDUUDWLI �HVW� �VXLYDQW �%UXQHU� �SURSUH �DXVVL �DX �UlFHSWHXU �GH �OD �QDUUDWLRQ� �FHOD �QRXV �RXYUH �GHV �SLVWHV �HW
SHUVSHFWLYHV�GH�GlYHORSSHPHQW�GX�WUDYDLO�GH�OxDQDO\VH�ELRJUDSKLTXH�GDQV�OxH[SORUDWLRQ�GH�FHV�GLIIlUHQWV�JHQUHV
SRVVLEOHV�VHORQ�OHV�KRUL]RQV�LQWHUSUlWDWLIV��,O�VxDJLW�DXWDQW�GxRXYHUWXUHV�VXU�GH�QRXYHOOHV�PRGDOLWlV�GH�VDLVLH
ELRJUDSKLTXH�v�FLWRQV�LFL�h�WLWUH�GxH[HPSOH�OHV�UlFLWV�GH�YLOOH�H[SORLWlV�SDU�3LWD��3LWD��������HQ�UlIlUHQFH�DX[
WUDYDX[ �GH �5RXOOHDX�%HUJHU ��5RXOOHDX�%HUJHU� ������ �v �TXH �GHV �SHUVSHFWLYHV �KHUPlQHXWLTXHV� �GRQF �GHV
PXOWLSOLFDWLRQV�HW�GHV�FURLVHPHQWV�GHV�PRGDOLWlV�GxDQDO\VH�GH�OD�YLH�>��@�

'lILQLU�OD�UHFKHUFKH�ELRJUDSKLTXH�HQ�GlSDVVDQW�OD�FRQWURYHUVH�HQWUH�VLPSOH�PlWKRGH�HW�YUDLH�lSLVWlPRORJLH�
QRXV�D�SHUPLV�GxRXYULU�GH�QRXYHOOHV�TXHVWLRQV�SRUWDQW�VXU�FH�TXxHVW�XQH�VFLHQFH��HW�h�TXHOOH�VFLHQFH�QRXV�QRXV
UlIlURQV��3RXUULRQV�QRXV�QRXV�VLWXHU�GDQV�XQH�VFLHQFH�GX�GHYHQLU��TXL�lWXGLH�OD�G\QDPLTXH�GH�OxDSSUHQWLVVDJH
�WRXW�DX�ORQJ�GH�OD�YLH��"�&xHVW�XQH�GlILQLWLRQ�TXL�QRXV�VDWLVIDLW�SURYLVRLUHPHQW��HW�TXL�QRXV�SHUPHW�GxDIILUPHU
TXH�OD�UHFKHUFKH�ELRJUDSKLTXH�HVW�h�OD�IRLV�SURGXFWULFH�GH�VDYRLU�LQVWLWXWLRQQDOLVl�HW�GH�FRQQDLVVDQFHV�SURSUHV
DX�VXMHW�QDUUDQW��1RXV�FRQVLGlURQV�OHV�OLPLWHV�GH�QRWUH�FRQWULEXWLRQ�v�DXWDQW��HW�GxDERUG��OHV�QpWUHV�GDQV�OD
PRELOLVDWLRQ�GHV�GLIIlUHQWV�lFODLUDJHV��TXH�FHOOHV�GH�OxDSSURFKH�KLVWRULFR�FXOWXUHOOH�SRXU�FRPSUHQGUH�OHV�HQMHX[
lSLVWlPRORJLTXHV�GH�OD�UHFKHUFKH�ELRJUDSKLTXH�v�FRPPH�DXWDQW�GH�SRLQWV�DXWRXU�GHVTXHOV�SRXUVXLYUH�GDQV�OHV
UlIOH[LRQV�SUlVHQWlHV��,O�QRXV�LQFRPEH�QRWDPPHQW�GH�QRXV�LQWHUURJHU�VXU�OHV�FRQGLWLRQV�GH�SURGXFWLRQ�GH�OD
QDUUDWLRQ�SRXYDQW�IDYRULVHU�OD�FR�FRQVWUXFWLRQ�GH�VDYRLUV�WHOOH�TXxHOOH�D�lWl�SRVWXOlH��$GRSWHU�XQH�lSLVWlPRORJLH
HW�OxDVVXPHU�UHYLHQW��QRXV�OxDYRQV�GLW�HQ�RXYHUWXUH�h�QRWUH�SURSRV��h�IDLUH�OH�FKRL[�GxXQH�YLVLRQ�GX�PRQGH��(Q
mWUH�FRQVFLHQWV�HVW�SRXU�QRXV�LQGLVSHQVDEOH�SRXU�SRXYRLU�HQYLVDJHU�GHV�UHQFRQWUHV�HW�GHV�GlSODFHPHQWV�GX
UHJDUG�YHUV�HW�h�WUDYHUV�GxDXWUHV�SHUVSHFWLYHV�

%LEOLRJUDSKLH

$OKHLW�3HWHU�H�%HUJDPLQL�6WHIDQLD���������6WRULH�GL�YLWD��0HWRGRORJLD�GL�ULFHUFD�SHU�OH�VFLHQ]H�VRFLDOL��0LODQR�
*XHULQL�H�$VVRFLDWL�

%DXGRXLQ �-HDQ�0LFKHO �������� �'H �OkgSUHXYH �DXWRELRJUDSKLTXH �� �FRQWULEXWLRQ �GHV �KLVWRLUHV �GH �YLH �e �OD
SUREOgPDWLTXH�GHV�JHQUHV�GH�WH[WH�HW�GH�OkKHUPgQHXWLTXH�GH�OkDFWLRQ��%HUQH��3��/DQJ�

%LUH�1DGLD���������'HYHQLU�SURIHVVHXU�GHV�gFROHV���gWXGH�FOLQLTXH�GH�FLQT�FKHPLQHPHQWV�ELRJUDSKLTXHV��3DULV�
0DUH�	�0DUWLQ�

%UXQHU�-HURPH�6H\PRXU���������7KH�QDUUDWLYH�FRQVWUXFWLRQ�RI�UHDOLW\��&ULWLFDO�,QTXLU\�

%UXQHU�-HURPH�6H\PRXU���������3RXUTXRL�QRXV�UDFRQWRQV�QRXV�GHV�KLVWRLUHVo�"�)RUXP�(GXFDWLRQ�&XOWXUH��3DULV�
(G��5HW]�

&ORXJK�'DQ��*RRGOH\�3HWHU��/DZWKRP�5HEHFFD�	�0RRUH�0LFKHOOH���������5HVHDUFKLQJ�/LIH�6WRULHV���0HWKRG�
7KHRU\�DQG�$QDO\VHV�LQ�D�%LRJUDSKLFDO�$JH��1HZ�HGLWLRQ��/RQGRQ��5RXWOHGJH�

'HORU\�0RPEHUJHU�&KULVWLQH���������/HV�KLVWRLUHV�GH�YLH��'H�OkLQYHQWLRQ�GH�VRL�DX�SURMHW�GH�IRUPDWLRQ��3DULV�
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$QWKURSRV�

'HPHWULR�'XFFLR���������5DFFRQWDUVL���DXWRELRJUDILD�FRPH�FXUD�GL�VH��0LODQR��5DIIDHOOR�&RUWLQD�(GLWRUH������

'RPLQLFl�3LHUUH���������/kKLVWRLUH�GH�YLH�FRPPH�SURFHVVXV�GH�IRUPDWLRQ�>����@��3DULV��/x+DUPDWWDQ�

'XEDU�&ODXGH��3DLYD�9DQLOGD�HW�$QGUDGH�0DFX[L�$OYLQR���������/H�VHFUHW�Gk$OYLQR��5gFLWV�GH�YLH�GkXQ�LQGLHQ�DX
%UgVLO��3DULV��/HV�%HOOHV�/HWWUHV�

)RUPHQWL�/DXUD��D�FXUD�GL����������'DUH�YRFH�DO�FDPELDPHQWR��/D�ULFHUFD�LQWHUURJD�OD�YLWD�DGXOWD� �0LODQR�
81,&23/,�

)RUPHQWL �/DXUD �H �*DPHOOL �,YDQR �������� �4XHOOD �YROWD �FKH �KR �LPSDUDWR� �/D �FRQRVFHQ]D �GL �Vg �QHL �OXRJKL
GHOOkHGXFD]LRQH��0LODQR��5DIIDHOOR�&RUWLQD�(GLWRUH�

/DERY�:LOOLDP�	�:DOHW]N\�-RVKXD���������x1DUUDWLYH�DQDO\VLV���2UDO�YHUVLRQV�RI�SHUVRQDO�H[SHULHQFHx�>����@��7KH
-RXUQDO�RI�1DUUDWLYH�DQG�/LIH�+LVWRU\����

/DLQl�$OH[���������)DLUH�GH�VD�YLH�XQH�KLVWRLUH��7KgRULHV�HW�SUDWLTXHV�GH�OkKLVWRLUH�GH�YLH�HQ�IRUPDWLRQ��3DULV�
'HVFOlH�GH�%URXZHU�

0HUULOO�%DUEDUD�	�:HVW�/LQGHQ���������8VLQJ�ELRJUDSKLFDO�PHWKRGV�LQ�VRFLDO�UHVHDUFK��/RQGRQ��6$*(�

1LHZLDGRPVNL�&KULVWRSKH���������5HFKHUFKH�ELRJUDSKLTXH�HW�FOLQLTXH�QDUUDWLYH��7RXORXVH��(UkV�

3DLOOl�3DVFDO�HW�0XFFKLHOOL�$OH[���������/kDQDO\VH�TXDOLWDWLYH�HQ�VFLHQFHV�KXPDLQHV�HW�VRFLDOHV��&ROOHFWLRQ�8�
6FLHQFHV�KXPDLQHV�	�VRFLDOHV���H�lG����3DULV��$��&ROLQ�

3HUULQ�1LFRODV���������8QH�DSSURFKH�HQDFWLYH�GH�OD�FRQVWUXFWLRQ�GH�FRQQDLVVDQFHV�HQ�IRUPDWLRQ�SURIHVVLRQQHOOH
LQLWLDOH�GHV�HQVHLJQDQWV��$QDO\VH�GX�b�FRXUV�GH�ODQJXDJLQJ�c�DX�VHLQ�GkXQ�GLVSRVLWLI�GH�VLPXODWLRQ�DQDO\VH�
7KkVH�GH�GRFWRUDW��8QLYHUVLWl�GH�*HQkYH�

3LQHDX�*DVWRQ�HW �0DULH�0LFKkOH�������� �3URGXLUH�VD�YLH �� �DXWRIRUPDWLRQ�HW �DXWRELRJUDSKLH� �3DULV� �(GLOLJ ��
0RQWUlDO��(G��6DLQW�0DUWLQ�

3LQHDX�*DVWRQ���������9LH�GHV�KLVWRLUHV�GH�YLH��0RQWUlDO��)�(�3�

3LWD�-XDQ�&DUORV���������,QFHUWLWXGH�HW�UgDOLVDWLRQ�GH�VRL�j�&RPSUHQGUH�OHV�QRXYHOOHV�IRUPHV�GH�FRQVWUXFWLRQ
LGHQWLWDLUH��*HQkYH��)36(��7KkVH�GH�'RFWRUDW�

5LFtXU�3DXO���������6RL�PhPH�FRPPH�XQ�DXWUH��3DULV��(G��GX�6HXLO�

5RFKH[�-HDQ�<YHV���������'HV�XVDJHV�GH�9\JRWVNL�GDQV�OHV�GgEDWV�HW�OD�UHFKHUFKH�HQ�gGXFDWLRQ��,Q�&ORW�<YHV
�HG���9\JRWVNL�PDLQWHQDQW��3DULV��/D�'LVSXWH�

5RXOOHDX�%HUJHU �/DXUHQFH �������� �/D �9LOOH�,QWHUYDOOH �� �MHXQHV �HQWUH �FHQWUH �HW �EDQOLHXH� �3DULV� �0lULGLHQ
.OLQFNVLHFN��5lSRQVHV�6RFLRORJLTXHV�

6FKXUPDQV�0DULH�1RnOOH���������([SOLTXHU��LQWHUSUgWHU��FRPSUHQGUH���OH�SD\VDJH�gSLVWgPRORJLTXH�GHV�VFLHQFHV
VRFLDOHV��&DUQHWV�GHV�VFLHQFHV�GH�OxlGXFDWLRQ��*HQkYH���8QLYHUVLWl�GH�*HQkYH��)36(�

6FKXuW]H�)ULW]���������.RJQLWLYH�)LJXUHQ�GHV�DXWRELRJUDILVFKHQ�6WHJUHLIHU]DiKOHQV��,Q�.RKOL�0DUWLQ��5REHUW�*rQWKHU�
�+UVJ����%LRJUDILH�XQG�VR]LDOH�:LUNOLFKNHLW��6WXWWJDUW�

6kYH�/XFLHQ���������3V\FKRORJLH�HQ�FULVH��SHUVRQQDOLWg�HQ�FDXVH��,Q�&ORW�<YHV��HG���9\JRWVNL�PDLQWHQDQW��3DULV�
/D�'LVSXWH�

7KRPDV�:LOOLDP�,VDDF�HW�=QLDQLHFNL�)ORULDQ���������/H�SD\VDQ�SRORQDLV�HQ�(XURSH�HW�HQ�$PgULTXH���UgFLW�GH�YLH
GkXQ�PLJUDQW��&KLFDJR���������3DULV��$UPDQG�&ROLQ�

9DQLQL�'H�&DUOR�.DWMD��'HYHQLU�HQVHLJQDQW���GLPHQVLRQV�ELRJUDSKLTXHV�HW�IRUPHV�LGHQWLWDLUHV�DXWRXU�GH�OkHQWUgH
GDQV�OH�PgWLHU��7KkVH�GH�GRFWRUDW��HQ�FRXUV���8QLYHUVLWl�GH�*HQkYH��IDFXOWl�GH�SV\FKRORJLH�HW�GHV�VFLHQFHV�GH
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OxlGXFDWLRQ�

9DQLQL �.DWMD �������� �/HV �GgEXWV �GDQV �OD �SURIHVVLRQ �GkHQVHLJQDQW �� �GLPHQVLRQV �ELRJUDSKLTXHV �HW �IRUPHV
LGHQWLWDLUHV��SURMHW�GH�WKkVH�HQ�6FLHQFHV�GH�OxlGXFDWLRQ��*HQkYH��)36(�

9\JRWVNL�/HY�6HPLRQRYLWFK���������7KH�LQWHUQDOL]DWLRQ�RI�KLJKHU�SV\FKRORJLFDO�IXQFWLRQV��,Q�0LQG�LQ�VRFLHW\
>����@��+DUYDUG�8QLYHUVLW\�3UHVV��&DPEULJH��0DVVDFKXVVHWV�

9\JRWVNL�/HY�6HPLRQRYLWFK���������+LVWRLUH�GX�GgYHORSSHPHQW�GHV�IRQFWLRQV�SV\FKLTXHV�VXSgULHXUHV�>����@�
3DULV��/D�'LVSXWH�

9\JRWVNL�/HY�6HPLRQRYLWFK���������3V\FKRORJLH�FRQFUfWH�GH�OkKRPPH�>����@��LQ�0��%URVVDUG��9\JRWVNL��/HFWXUHV
HW�SHUVSHFWLYHV�GH�UHFKHUFKHV�HQ�gGXFDWLRQ��3UHVVHV�8QLYHUVLWDLUHV�GX�6HSWHQWULRQ��9LOOHQHXYH�Gx$VFT�

1RWHV
>�@�.��9DQLQL�'H�&DUOR��'HYHQLU�HQVHLJQDQW���GLPHQVLRQV�ELRJUDSKLTXHV�HW�IRUPHV�LGHQWLWDLUHV�DXWRXU�GH�OkHQWUgH�GDQV�OH
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