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6L� O¶HDX� D� pWp� ORQJWHPSV� XWLOLVpH� SRXU� DPpOLRUHU� OD� FRPEXVWLRQ� GH� FRPEXVWLEOHV� UpSXWpV� GLIILFLOHV�� FRPPH� DJHQW�DQWLGpWRQDQW��YRLUH�FRPPH�© ERRVWHU ª�GH�PRWHXUV�HQ�DpURQDXWLTXH��SXLV��SOXV�UpFHPPHQW��FRPPH�DJHQW�GLPLQXDQW�OD�IRUPDWLRQ� GHV� R[\GHV� G¶D]RWHV�� HOOH� DSSDUDvW� DXVVL� FRPPH� pOpPHQW� DGGLWLRQQHO� FDSDEOH� G¶DPpOLRUHU� GH� IDoRQ�VXEVWDQWLHOOH�OHV�SHUIRUPDQFHV�GHV�WXUELQHV�j�JD]�WHUUHVWUHV�'H�VRQ�F{Wp��OH�FRQFHSW�GH © SRPSH�j�YDSHXU�G¶HDX ª��LQLWLDOHPHQW�GpYHORSSp�SRXU�pODUJLU�OH�GRPDLQH�G¶DSSOLFDWLRQ�GHV�JpQpUDWHXUV� j� FRQGHQVDWLRQ� RIIUH� GHV� SHUVSHFWLYHV� GH� SHUIRUPDQFHV� pQHUJpWLTXHV� HW� pFRORJLTXHV� UHPDUTXDEOHV�QRWDPPHQW�ORUV�GH�O¶XWLOLVDWLRQ�GH�JD]�QDWXUHO�>���@�$ORUV��OD�PLVH�HQ�°XYUH�GH�FHV�GLIIpUHQWHV�DSSURFKHV�GH�OD�© FRPEXVWLRQ�SDU�YRLH�KXPLGH ª��VpSDUpPHQW�RX�FRPELQpHV��RIIUH�GH�QRXYHOOHV�SRVVLELOLWpV�QRWDPPHQW�GDQV�OH�FRQWH[WH�GHV�DSSOLFDWLRQV�GH�© FRJpQpUDWLRQ ª��&HWWH�SUpVHQWDWLRQ�IDLW�OH�SRLQW�GHV�GpYHORSSHPHQWV�HW�SHUVSHFWLYHV��
$EVWUDFW
)RU�PDQ\�\HDUV��ZDWHU�KDV�EHHQ�XVHG�DV�DQ��DGGLWLYH��FRPSRQHQW� WR� LPSURYH�FRPEXVWLRQ�HIILFLHQF\�� WR�ERRVW�SRZHU��HYHQ� DV� DQ� DQWL�NQRFN� DJHQW�� DV� WHFKQLTXH� WR� UHGXFH� 12[� IRUPDWLRQ�� 7RGD\�� WKH� FKDOOHQJH� LV� WR� ILQG� QHZ� ZD\V� WR�SURPRWH�HQHUJ\�FRQVHUYDWLRQ�DQG�WR�PLQLPL]H�JOREDO�HQYLURQPHQWDO�LPSDFW��8VLQJ�D��ZHW�FRPEXVWLRQ��WHFKQLTXH��JDV�WXUELQH�HIILFLHQF\�FDQ�EH�LQFUHDVHG�VXEVWDQWLDOO\���2Q� DQ� RWKHU� KDQG�� ZDWHU� YDSRU� SXPSV�� ZKLFK� SHUIRUP� FRPEXVWLRQ� ZLWK� D� KXPLGLILHG� FRPEXVWLRQ� DJHQW�� RIIHU�RXWVWDQGLQJ�HQHUJ\�HIILFLHQF\�DQG�HQYLURQPHQWDO�SHUIRUPDQFH��SDUWLFXODUO\�LQ�FDVH�RI�QDWXUDO�JDV�XWLOL]DWLRQ�>���@�,Q� FRJHQHUDWLRQ FRQWH[W�ZH� FDQ� RIWHQ� EHQHILW� RI� DOO� RI� WKH� DGYDQWDJHV� RIIHUHG� E\� WKH�ZHW� FRPEXVWLRQ� WHFKQLTXH��7KH�SURSRVHG�SUHVHQWDWLRQ�ZLOO�FRQFHUQ�DFKLHYHPHQWV��DFWXDO�GHYHORSPHQWV�DQG�SHUVSHFWLYHV�

0RWV�FOpV ��&RPEXVWLRQ��(QYLURQQHPHQW�(IILFDFLWp�(QHUJLH�3URFpGpV WKHUPLTXHV�2[\GHV�G¶D]RWH�+\JURPpWULH
.H\ZRUGV ��&RPEXVWLRQ��(QYLURQPHQW�(IILFLHQF\�(QHUJ\�7KHUPDO�3URFHVVHV�1LWURJHQ�2[LGHV�+\JURPHWU\�
�,�&20%867,21� 3$5� 92,(� +80,'( ��'(),1,7,21�(7�(;(03/(6
����'(),1,7,211RXV� DSSHORQV� © SURFpGp� j� FRPEXVWLRQ� SDU� YRLH�KXPLGH
 ª�WRXW�SURFpGp�XWLOLVDQW�O¶HDX�FRPPH�LQJUpGLHQW�DGGLWLRQQHO��LQWHUYHQDQW�GDQV�OD�FKDPEUH�GH�FRPEXVWLRQ�DX[�F{WpV�GX�FRPEXVWLEOH�HW�GX�FRPEXUDQW�SXLV�SUpVHQW�DX[� F{WpV� GHV� SURGXLWV� GH� OD� FRPEXVWLRQ�� &HWWH� © HDX�DGGLWLRQQHOOH ª� SHXW� rWUH� LQWURGXLWH� GDQV� OH� SURFpGp� j�WRXW� QLYHDX� VH� VLWXDQW� HQ� DPRQW� GH� OD� ]RQH� GH�FRPEXVWLRQ� RX� GDQV� OD� FKDPEUH� GH� FRPEXVWLRQ�� (OOH�SHXW�rWUH�LQWURGXLWH��HQ�SKDVH�OLTXLGH�RX�YDSHXU��VDWXUpH�RX�QRQ��DVVRFLpH�DX�FRPEXVWLEOH��j�O¶DJHQW�FRPEXUDQW�RX�rWUH�LQWURGXLWH�VpSDUpPHQW��

&H� W\SH� GH� SURFpGp� HVW� j� O
RULJLQH� GX� GpYHORSSHPHQW�G
XQH� PpWKRGH� G
DQDO\VH� GLWH� ©'LDJUDPPH�+\JURPpWULTXH�GH�FRPEXVWLRQ�ª�XWLOLVpH�SRXU�pWDEOLU�OHV�

SHUIRUPDQFHV�SUpYLVLRQQHOOHV�SUpVHQWpHV��&HWWH�PpWKRGH�D� pWp� YDOLGpH� GDQV� WRXV� OHV� FDV� D\DQW� SHUPLV� GHV�FRQIURQWDWLRQV�DYHF�O
H[SpULHQFH��QRWDPPHQW�GDQV�OH�FDV�GH�PLVH�HQ�°XYUH�GH�©�SRPSH�j�YDSHXU�G
HDX�ª�>�@��8Q�ORJLFLHO� D� pJDOHPHQW� pWp� GpYHORSSp� �FRQVXOWHU� *D]� GH�)UDQFH�5'�0LVVLRQ�YDORULVDWLRQ����
���� 785%,1(6� $� *$=� (7� &20%867,21� 3$5�92,(�+80,'(,O� HVW� ELHQ� FRQQX� TXH� OHV� WXUELQHV� j� JD]� RQW� GHV�SHUIRUPDQFHV� �SXLVVDQFH� HW� UHQGHPHQW�� VHQVLEOHV� DX[�FRQGLWLRQV� HQYLURQQDQWHV�� 3DUWDQW� GH� FRQGLWLRQV�DWPRVSKpULTXHV� © QRUPDOHV ª� ����&� HW� K\JURPpWULH�PR\HQQH�� SRXU� OHVTXHOOHV� OHV� SXLVVDQFH� HW� UHQGHPHQW�VHUDLHQW�SDU�H[HPSOH�HW� UHVSHFWLYHPHQW�GH���XQLWp�HW�GH������ FHV� GHX[� FDUDFWpULVWLTXHV� SHXYHQW� FKXWHQW�UHVSHFWLYHPHQW� j� ����� HW� ���� ORUVTXH� OD� WHPSpUDWXUH�DPELDQWH� DWWHLQW� ���&��/RUVTX¶HOOHV� VRQW� VRXPLVHV� j� GH�WHOOHV� YDULDWLRQV�� OHV� WXUELQHV� © WHUUHVWUHV ª� DORUV�
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�VXU�GLPHQVLRQQpHV�SRXU� OHV�FRQILJXUDWLRQV�H[WUrPHV�QH�SHXYHQW�rWUH��HQ�PR\HQQH��H[SORLWpHV�GH�IDoRQ�RSWLPDOH��3RXU�FHUWDLQHV�LPSODQWDWLRQV�JpRJUDSKLTXHV��XQH�UHODWLYH�VWDELOLVDWLRQ� GHV� FRQGLWLRQV� G¶H[SORLWDWLRQ� SHXW� rWUH�REWHQXH� SDU� OH� UHIURLGLVVHPHQW� DGLDEDWLTXH� GH� O¶DLU�HQWUDQW�GDQV�OH�FRPSUHVVHXU��&S���$LQVL�HW�SDU�H[HPSOH��OD� VDWXUDWLRQ� DGLDEDWLTXH� GH� O¶DLU� DWPRVSKpULTXH� SULV� j����&� HW� ���� G¶K\JURPpWULH� UHODWLYH� � DERXWLUD� j� XQH�WHPSpUDWXUH� G¶DLU� GH� ���&� SDU� VLPSOH� KXPLGLILFDWLRQ��&HWWH� © WHFKQLTXH ª� SHXW� rWUH� FRQVLGpUpH� FRPPH� XQH�SUHPLqUH� XWLOLVDWLRQ� DYDQWDJHXVH�G¶HDX�DGGLWLRQQHOOH�� VH�WUDGXLVDQW� SDU� XQ� GLPHQVLRQQHPHQW� SOXV� MXVWH� GHV�PDFKLQHV� HW� GHV� FRQGLWLRQV� G¶H[SORLWDWLRQ� TXDVL�VWDELOLVpHV�>�@��0DLV�O¶XWLOLVDWLRQ�GH�O¶HDX�FRPPH�DJHQW�DGGLWLRQQHO�QRXV�RXYUH� DXVVL� G¶DXWUHV� SHUVSHFWLYHV� SRXU� XQH� H[SORLWDWLRQ�SOXV�SHUIRUPDQWH�GHV�WXUELQHV�WHUUHVWUHV�HQ�FRQILJXUDWLRQ�DWPRVSKpULTXH�©VWDQGDUG ª�
/H�F\FOH�67,*��ILJXUH���'DQV� OH� FDV�GX�F\FOH�© VWHDP�LQMHFWLRQ� LQ�JDV� WXUELQH ª��O¶HDX� DGGLWLRQQHOOH� �HDX� DGG���� SULVH� j� O¶pWDW� OLTXLGH� HVW�SRUWpH� j� XQH� SUHVVLRQ� VXIILVDQWH�� YDSRULVpH� SXLV�VXUFKDXIIpH� DYDQW� GH� UHMRLQGUH� OHV� JD]� GH� FRPEXVWLRQ�GDQV� OD� FKDPEUH� GH� FRPEXVWLRQ� �&E��� /¶pQHUJLH�QpFHVVDLUH� DX� FKDXIIDJH� GH� O¶HDX� OLTXLGH�� j� VD�YDSRULVDWLRQ� HW� j� VD� VXUFKDXIIH�� HVW� LVVXH� GX�UHIURLGLVVHPHQW�GHV�JD]�VRUWDQW�GH� OD� WXUELQH�GH�GpWHQWH��'W�� DYDQW� OHXU� UHMHW� �pFKDQJHXU� *� YDS��� /¶HDX�DGGLWLRQQHOOH� MRXH� OH� U{OH� GH� YHFWHXU� GH� UHF\FODJH�G¶HQWKDOSLH�� DPpOLRUDQW� GH� IDoRQ� LPSRUWDQWH� O¶HIILFDFLWp�GH�OD�WXUELQH�j�JD]�>���@�'DQV�OH�FDV�GX�F\FOH�67,*�RQ�SRXUUD�QRWHU�TXH�OD�YDSHXU�G¶HDX� JpQpUpH� HVW ©SXUHª� � HW� SHXW� LQGLIIpUHPPHQW� rWUH�GpYLpH�YHUV�G¶DXWUHV�DSSOLFDWLRQV��RIIUDQW�DLQVL�j�FH�F\FOH�GH� QRPEUHXVHV� YDULDQWHV� G¶H[SORLWDWLRQ� SRXU� FR� �JpQpUHU��IRUFH�HW�YDSHXU�
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/H�F\FOH�+$7��ILJXUH���'DQV� OH� FDV� GX� F\FOH� © DLU� KXPLGLILHG� WXUELQH ª�� O¶HDX�DGGLWLRQQHOOH�� j� O¶pWDW� OLTXLGH� HVW� SRUWpH� j� XQH� SUHVVLRQ�VXIILVDQWH� SRXU� rWUH� LQWURGXLWH� GDQV� O¶DLU� FRPSULPp� �HW�FKDXG�� VRUWDQW� GX� FRPSUHVVHXU� �]RQH� +X��� &HFL� HQ�TXDQWLWp� WHOOH� TXH� O¶DLU� KXPLGLILp� j� HQWKDOSLH� FRQVWDQWH�HVW� UHIURLGL� MXVTX
j� VD� VDWXUDWLRQ� HQ�YDSHXU� G¶HDX��/¶DLU�DLQVL� VDWXUp�HVW� HQVXLWH� VXUFKDXIIp�SDU�pFKDQJH�DYHF� OHV�

JD]�GpWHQGXV� �pFKDQJHXU�*�VXU��DYDQW�GH�SDUYHQLU�GDQV�OD� FKDPEUH� GH� FRPEXVWLRQ� >���@�� 6L� OH� F\FOH� +$7� HVW�FRPSDUDEOH� DX� F\FOH� DYHF� SUpFKDXIIDJH� G¶DLU�� LFL�O¶KXPLGLILFDWLRQ�DXJPHQWH�WUqV�IRUWHPHQW�OH�SRWHQWLHO�GH�UpFXSpUDWLRQ�G¶HQWKDOSLH�VXU�OHV�JD]�VRUWDQW�GH�OD�WXUELQH�GH�GpWHQWH��&RQWUDLUHPHQW� DX� FDV� GHV� F\FOHV� FRPELQpV� TXL�PHWWHQW�HQ�°XYUH�j�F{Wp�GH�OD�WXUELQH�j�JD]�XQ�F\FOH�GH�5DQNLQH�GRQF� XQH� WXUELQH� j� YDSHXU��� OHV� F\FOHV� 67,*� HW� +$7�XWLOLVHQW� XQH� VHXOH� WXUELQH� GH� GpWHQWH�� 7RXWHIRLV� O¶HDX�DGGLWLRQQHOOH� QpFHVVDLUH� DX� IRQFWLRQQHPHQW� GHV� F\FOHV�67,*� HW� +$7� HVW� JpQpUDOHPHQW� © SHUGXH ª�� UHMHWpH� j�O¶pWDW� GH� YDSHXU� j� O¶DWPRVSKqUH� DYHF� OHV� JD]� GH�FRPEXVWLRQ�
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&RQGHQVDWLRQ� GH� O¶HDX� HW� YDORULVDWLRQ� GH� O¶pQHUJLH� GH�FRQGHQVDWLRQ�GHV�F\FOHV�67,*�HW�+$76L� O¶DQDO\VH� GHV� F\FOHV� 67,*� HW� +$7� PRQWUH� TXH� FHV�GHUQLHUV� RQW� GHV� SHUIRUPDQFHV� UHPDUTXDEOHV� SRXYDQW�ULYDOLVHU� DYHF� FHOOHV� GHV� F\FOHV� FRPELQpV�� HOOH� QRXV�DPqQH�j�VRXOLJQHU�TXH�OHV�JD]�UHMHWpV�VRQW�WUqV�IRUWHPHQW�FKDUJpV� HQ� YDSHXU� G¶HDX�� GRQF� IRUWHPHQW� FKDUJpV� HQ�FKDOHXU� ODWHQWH�� UpFXSpUDEOH� j� O¶LVVXH� G¶XQH�FRQGHQVDWLRQ� 'DQV� XQ� FRQWH[WH� GH� SHWLWH� HW� PR\HQQH�FRJpQpUDWLRQ�SRXU�OHTXHO�LO�SHXW�\�DYRLU�OD�SRVVLELOLWp�GH�YDORULVHU� FHWWH� IRUPH� G¶pQHUJLH�� LO� HVW� SHUWLQHQW� GH�SUpFLVHU� OHV� FRQGLWLRQV� GH� OD� UpFXSpUDWLRQ� GH� FKDOHXU�ODWHQWH� HW� SOXV� SDUWLFXOLqUHPHQW� OHV� QLYHDX[� GH�WHPSpUDWXUH� RIIHUWV� HW� OHV� TXDQWLWpV� G¶pQHUJLH�UpFXSpUDEOHV�SDU�OH�IOXLGH�FLUFXODQW�DX�VHFRQGDLUH�G¶XQ�©�UpFXSpUDWHXU�� FRQGHQVHXU 5�&Gª��'DQV� OH� WDEOHDX����QRXV�FRPSDURQV� OHV�F\FOHV�GH�-RXOH��67,*� HW� +$7� GX� SRLQW� GH� YXH� GH� OHXU� UHQGHPHQW� GH�SURGXFWLRQ� GH� WUDYDLO� �5W� Z��� GH� OHXU� UHQGHPHQW�© FRJpQpUDWHXU ª� �5W� Z�T��� GX� SRLQW� GH� YXH� GX�UHQGHPHQW�H[HUJpWLTXH�JOREDO��5H[HUJORE���LFL�UDSSRUWpV�DX�SRXYRLU�FDORULILTXH�VXSpULHXU�GX�FRPEXVWLEOH���3FV����HW� GX� SRLQW� GH� YXH� GH� OD� WDLOOH� GX� WXUER� FRPSUHVVHXU��FRHIILFLHQWV�&�HW�'��© 5W� Z�T� SRXU� 4HFRQV � ª� VLJQLILH� UHQGHPHQW� GH�FRJpQpUDWLRQ�HW�HVW�REWHQX�HQ�DMRXWDQW�DX�WUDYDLO�SURGXLW�SDU� OH� F\FOH� OD� FKDOHXU� OLEpUpH� DX� UpFXSpUDWHXU� �FRQGHQVHXU� IRQFWLRQQDQW� DORUV� SRXU� FRQGHQVHU� OD�TXDQWLWp� G¶HDX� DGGLWLRQQHOOH� 4HDGG� �pYLWDQW� DLQVL� SDU�UHF\FODJH�GH�O¶HDX�FRQGHQVpH�WRXWH�FRQVRPPDWLRQ�G¶HDX�H[WHUQH �� 4HFRQV�  � � � � 7H�7V��&�� VLJQLILH�UHVSHFWLYHPHQW� WHPSpUDWXUH� G¶HQWUpH� PD[LPDOH� HW�WHPSpUDWXUH�GH�VRUWLH�PD[LPDOH�SRVVLEOHV�SRXU�OH�IOXLGH�
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FLUFXODQW� DX� VHFRQGDLUH� GX� UpFXSpUDWHXU� � FRQGHQVHXU��H[SULPpH� HQ� �&� �pFKDQJHXU� VDQV� GLIIpUHQWLHO� WKHUPLTXH�RX�D\DQW�O
HIILFDFLWp�PD[LPDOH�GH��������©5W� Z�T� SRXU� 7H ���7Vª� VLJQLILH� UHQGHPHQW� GH�FRJpQpUDWLRQ�� OH� UpFXSpUDWHXU� � FRQGHQVHXU� UHMHWDQW� OHV�SURGXLWV� GH� FRPEXVWLRQ� j� ���&� �VRLW� OD� WHPSpUDWXUH�PD[LPDOH�SRVVLEOH�j� O¶HQWUpH�GX�IOXLGH�VHFRQGDLUH�� ��7V�LQGLTXH� WRXMRXUV� OD� WHPSpUDWXUH� GH� VRUWLH� PD[LPDOH�SRVVLEOH�SRXU�OH�IOXLGH�VHFRQGDLUH�5H[HUJORE 5W� Z� �� �5W� Z�T� � 5W� Z�>�����������7P�@�DYHF�7P �7H�7V����/H�© IDFWHXU�G¶DLU ª�H[SULPH�OD�TXDQWLWp G¶DLU��UDSSRUWpH�j� FHOOH� QpFHVVDLUH� j� OD� FRPEXVWLRQ� VWRHFKLRPpWULTXH��DERXWLVVDQW� DX� UHVSHFW� GH� OD� WHPSpUDWXUH� GH� FRQVLJQH� j�O¶HQWUpH� GH� OD� WXUELQH�GH�GpWHQWH� �WHPSpUDWXUH� LGHQWLTXH�SRXU�OHV�WURLV�F\FOHV��RQ�VXSSRVH�XQH�PrPH�WHFKQRORJLH�GH�WXUELQH�GH�GpWHQWH��IDLVDQW�DSSHO�DX�PrPH�PDWpULDX�HW�VXELVVDQW�OHV�PrPHV�FRQWUDLQWHV�WKHUPLTXHV��© 4HDGG ª�HVW� OD�TXDQWLWp�G¶HDX�DGGLWLRQQHOOH�RSWLPLVDQW�OH� IRQFWLRQQHPHQW� GX� F\FOH�67,*�RX�+$7�GX�SRLQW� GH�YXH� GX� UHQGHPHQW� GH� SURGXFWLRQ� GH� WUDYDLO� © 5W� Z ª ��4HDGG� HVW� H[SULPp� HQ� PROH� G¶HDX� SDU� PROH� GH�FRPEXVWLEOH�(Q� VXSSRVDQW� TXH� FKDTXH� F\FOH� PHW� HQ� °XYUH� XQH�PDFKLQH� GLPHQVLRQQpH� SRXU� SURGXLUH� O¶XQLWp� GH�SXLVVDQFH�PpFDQLTXH�HW�SUHQDQW�OD�PDFKLQH�IRQFWLRQQDQW�VHORQ�OH�F\FOH�GH�-RXOH�FRPPH�UpIpUHQFH�GH�WDLOOH��SRXU�OH� FRPSUHVVHXU� HW� SRXU� OD� WXUELQH� GH� GpWHQWH�� VRLW�UHVSHFWLYHPHQW� & �� HW� ' ���� RQ� SHXW� H[SORLWHU� OHV�YDOHXUV�GHV�IDFWHXU�G¶DLU��TXDQWLWp�G¶HDX�DGGLWLRQQHOOH�HW�UHQGHPHQW� GH� SURGXFWLRQ� GH� WUDYDLO�� SRXU� HVWLPHU�� SDU�UDSSRUW� j� OD� UpIpUHQFH�� OH� GLPHQVLRQQHPHQW &� GXFRPSUHVVHXU�HW�'��GH�OD�WXUELQH�GH�GpWHQWH�GDQV�FKDTXH�FDV��/D� FRPSDUDLVRQ� HVW� IDLWH� HQ� VXSSRVDQW� TXH� OD�WHPSpUDWXUH� GH� FRQVLJQH� j� O¶HQWUpH� GH� OD� WXUELQH� GH�GpWHQWH� HVW� WRXMRXUV� GH� �����&� DORUV� TXH� OH� WDX[� GH�FRPSUHVVLRQ�HVW�GH�����OHV�UHQGHPHQWV�SRO\WURSLTXHV�GX�FRPSUHVVHXU�G¶DLU�HW�GH�OD�WXUELQH�GH�GpWHQWH�VRQW�pJDX[�HW�RQW�SRXU�YDOHXU�������/HV� FRQGLWLRQV� DWPRVSKpULTXHV� VRQW� OHV� FRQGLWLRQV�VWDQGDUG� ����&�� SUHVVLRQ� ����� K3D�� WHQVLRQ� GH� YDSHXU��K3D��/H�FRPEXVWLEOH�HVW�OH�PpWKDQH�/H� F\FOH� GH� -RXOH� D�� FRPPH� DWWHQGX�� OD� SURGXFWLRQ� GH�WUDYDLO�OD�SOXV�EDVVH��RQ�UDSSHOOH�FHSHQGDQW�TXH�FH�F\FOH�RIIUH� XQ� SRWHQWLHO� GH� SURGXFWLRQ� GH� YDSHXU� XWLOH� j�GLIIpUHQWHV�DSSOLFDWLRQV�DOODQW�GX�F\FOH�GH�5DQNLQH�j�GH�QRPEUHXVHV�DSSOLFDWLRQV�HQ�SURFpGpV�LQGXVWULHOV��/HV�F\FOHV�67,*�HW�+$7�FRQVWLWXHQW�GHX[�DPpOLRUDWLRQV�VXEVWDQWLHOOHV� GX� SRLQW� GH� YXH� GX� UHQGHPHQW� GH� OD�SURGXFWLRQ� GH� WUDYDLO� TXL�� SDUWDQW� GH� ������ 3FV� GH�O¶pQHUJLH� FRQVRPPpH� GDQV� OH� FDV� GX� F\FOH� GH� -RXOH��SDVVH� j� ������3FV� SRXU� OH� F\FOH�67,*�HW� j�������3FV�SRXU�OH F\FOH�+$7�&{Wp�FKDOHXU�� OD�FKDOHXU�GH�FRQGHQVDWLRQ��GLVSRQLEOH�HQ�JUDQGH� TXDQWLWp� ORUVTXH� OD� FRQILJXUDWLRQ� YLVH� XQH�FRQGHQVDWLRQ� pJDOH� j� OD� FRQVRPPDWLRQ� G¶HDX�DGGLWLRQQHOOH��UHVSHFWLYHPHQW���������� �����3FV�SRXU�OH� F\FOH� 67,*� HW� ��������� �����3FV� SRXU� OH� F\FOH�+$7��HVW�QpDQPRLQV�OH�SOXV�VRXYHQW�GLIILFLOH�j�YDORULVHU�

YX� OH� IDLEOH� QLYHDX� GH� WHPSpUDWXUH� RIIHUW� DX� IOXLGH�VHFRQGDLUH� GX� UpFXSpUDWHXU� � FRQGHQVHXU�� 3DU� H[HPSOH��VXSSRVDQW�TXH����&�UHSUpVHQWH�OD�WHPSpUDWXUH�GH�UHWRXU�PR\HQQH� G¶XQH� ERXFOH� GH� FKDXIIDJH� UpVLGHQWLHO� OHV�TXDQWLWpV� GH� FKDOHXU� PD[LPDOHV� UpFXSpUDEOHV� VRQW�UpGXLWHV� UHVSHFWLYHPHQW� j� ��������� �����3FV� HW� ��������� ����3FV�� F¶HVW� j� GLUH� SUDWLTXHPHQW� j� ULHQ�GDQV� OH�FDV� GX� F\FOH� +$7� VL� RQ� WLHQW� FRPSWH� GX� GLIIpUHQWLHO�WKHUPLTXH� HQWUH� O¶HDX� HW� OHV� SURGXLWV� GH� FRPEXVWLRQ��JpQpUDOHPHQW�VXSpULHXU�j���&�SRXU�OH�W\SH�G¶pFKDQJHXU�XWLOLVp���'X�SRLQW�GH�YXH�GX�GLPHQVLRQQHPHQW GHV�FRPSUHVVHXUV�HW� WXUELQHV� GH� GpWHQWH�� RQ� UHPDUTXH� XQH� UpGXFWLRQ�GUDVWLTXH�GH�OD�WDLOOH�GHV�PDFKLQHV��FH�TXL�VLJQLILH�DXVVL��j� WDLOOH� GRQQpH�� XQH� SXLVVDQFH� QRPLQDOH� EHDXFRXS�SOXV�pOHYpH���j�pYDOXHU�VHORQ�O¶LQYHUVH�GH�&�HW�'���O¶LQIOXHQFH�OD� SOXV� IRUWH� pWDQW� UHOHYpH� SRXU� OH� FRPSUHVVHXU� HW� OD�WXUELQH�GH�GpWHQWH�GX�F\FOH�67,*�TXL�QH�UHSUpVHQWH�SOXV�HQ� WDLOOH� TXH� UHVSHFWLYHPHQW� ���� HW ����GHV� pOpPHQWV�PLV�HQ�°XYUH�GDQV�OH�FDV�GX�F\FOH�GH�-RXOH�
����&$6�'(�/$�© 3203(�$�9$3(85�'¶($8ª3ULQFLSH GH�OD�SRPSH�j�YDSHXU�G¶HDX��3$9(��>����@�,O� HVW� FRQYHQX� G¶DSSHOHU� © SRPSH� j� YDSHXU� G¶HDX ª� XQ�pFKDQJHXU�GH�PDVVH�HW�GH�FKDOHXU�FKDUJp�GH�UHF\FOHU�� DX�PRLQV�HQ�SDUWLH� � O¶pQHUJLH�VHQVLEOH�HW� ODWHQWH�UpVLGXHOOH�FRQWHQXH� GDQV� OHV� JD]� GH� FRPEXVWLRQ� VRUWDQW� G¶XQ�UpFXSpUDWHXU�� FRQGHQVHXU��GRQF�SUDWLTXHPHQW�VDWXUpV�HQ�YDSHXU� G¶HDX�� HW� XWLOLVDQW� FRPPH� VRXUFH� IURLGH� HW�YHFWHXU� GH� UHF\FODJH� OH� FRPEXUDQW� SULV� GDQV� OHV�FRQGLWLRQV�DPELDQWHV�HQYLURQQDQWHV��SRXU�OH�VRXPHWWUH�j�XQ�SUpFKDXIIDJH�HW�XQH�KXPLGLILFDWLRQ�VLPXOWDQpV�

3URFpGp�WKHUPLTXHSULQFLSDO�&KDXGLqUH��WXUELQH�VpFKRLU���� 5�&G 3$9(
DLU�FKDXG�HW�KXPLGH

FRPEXVWLEOH

DLU�DWPRVSKpULTXH

&LUFXLW�VHFRQGDLUH
0RQWDJH�GH�OD�SRPSH�j�YDSHXU�G¶HDX

)LJXUH��
WURS�SOHLQFRQGHQVDWV

UHMHWSURGXLWV�GHFRPEXVWLRQ

$LQVL�FHV�pFKDQJHV�XOWLPHV�� DYDQW�UHMHW�GHV�SURGXLWV�GH�FRPEXVWLRQ� � GRQQHQW� OLHX� j� XQ� WUDQVIHUW� GH�FKDOHXU�HW�GH� PDVVH� HVVHQWLHOOHPHQW� G��� G¶XQ� F{Wp�� j� OD�FRQGHQVDWLRQ� GH� OD� YDSHXU� G¶HDX� HQFRUH� FRQWHQXH� GDQV�OHV� SURGXLWV� GH� FRPEXVWLRQ� VRUWDQW� GX� UpFXSpUDWHXU� �FRQGHQVHXU��GH�O¶DXWUH��j�O¶pYDSRUDWLRQ�HQJHQGUpH�SDU�OH�SUpFKDXIIDJH� © KXPLGH ª� GH� O¶DLU� HQWUDQW� 3RXU�O¶HVVHQWLHO��WRXW�VH�SDVVH�FRPPH�V¶LO�\�DYDLW�© SRPSDJH ª�GH� YDSHXU� G¶HDX GDQV� OHV� JD]� VRUWDQWV� HW� Up� � LQMHFWLRQ��GH�FHWWH�YDSHXU�GDQV� OH�FRPEXUDQW�HQWUDQW��2Q�VRXOLJQH�TXH� O¶pFKDQJH�GH� FKDOHXU� Q¶HVW� SHUIRUPDQW� TXH� VL�� SRXU�pTXLOLEUHU� OD� FKDOHXU� ODWHQWH� GH� FRQGHQVDWLRQ�� OH� JD]�FRPEXUDQW� HQWUDQW� HVW� KXPLGLILp� SUDWLTXHPHQW� MXVTX
j�VDWXUDWLRQ�HQ�YDSHXU�HQ�PrPH�WHPSV�TXH�VD�WHPSpUDWXUH�DXJPHQWH�� /H� FRPEXUDQW� �DLU� DWPRVSKpULTXH� OH� SOXV�VRXYHQW�� pWDQW� GDQV� OHV� FRQGLWLRQV� DPELDQWHV�
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HQYLURQQDQWHV�� O¶pFKDQJH TXL� V¶RSqUH� GDQV� OD� SRPSH� j�YDSHXU� G¶HDX� SHXW� WKpRULTXHPHQW� UHIURLGLU� OHV� SURGXLWV�GH� FRPEXVWLRQ� MXVTX¶DX[� GLWHV� FRQGLWLRQV� DPELDQWHV�HQYLURQQDQWHV��SRXU�DERXWLU�j�OD�UpFXSpUDWLRQ�GH�OD�TXDVL�WRWDOLWp�GX�SRXYRLU�FDORULILTXH�VXSpULHXU�GX�FRPEXVWLEOH�H[SULPp�GDQV�FHV�FRQGLWLRQV��� VDQV�TXH�OD�VRXUFH�IURLGH�TXH� FRQVWLWXH� OH� SURFpGp� TXL� UHoRLW� O¶pQHUJLH� WKHUPLTXH�SURGXLWH� SDU� OD� FRPEXVWLRQ� DLW� j� RIIULU� XQH� ]RQH�G¶pFKDQJH� PDLQWHQXH� j� FHWWH� WHPSpUDWXUH� DPELDQWH�HQYLURQQDQWH��ILJXUH����/D�YDSHXU�G¶HDX�YpKLFXOpH�SDU�OH�FRPEXUDQW�V¶DMRXWDQW�j�OD� YDSHXU� G¶HDX� SURGXLWH� SDU� OD� FRPEXVWLRQ� D� SRXU�FRQVpTXHQFH�XQH�TXDQWLWp�GH�YDSHXU�G¶HDX�DVVRFLpH�DX[�SURGXLWV� GH� FRPEXVWLRQ� EHDXFRXS� SOXV� pOHYpH� TXH� ORUV�G¶XQH� FRPEXVWLRQ� DYHF� O¶DLU� DPELDQW�� � GRQF� XQH�WHPSpUDWXUH�GH�URVpH�HDX�SOXV�pOHYpH ��RQ�SHXW�FRPSDUHU�O¶HIIHW� 3$9(� j� FHOXL� G¶XQH� FRPSUHVVLRQ�PpFDQLTXH� GH�YDSHXU��SHUPHWWDQW�XQH�UpFXSpUDWLRQ�GH�FKDOHXU�ODWHQWH�j�XQH� WHPSpUDWXUH� SOXV� pOHYpH� �RX� XQH� HIILFDFLWp� SOXV�JUDQGH� DX� UpFXSpUDWHXU� � FRQGHQVHXU� ORUVTXH� OHV�FRQGLWLRQV� GH� WHPSpUDWXUHV� DX� FLUFXLW� VHFRQGDLUH� VRQW�LPSRVpHV��(Q�SUDWLTXH��O¶HIILFDFLWp�GH�OD�SRPSH�j�YDSHXU�G¶HDX�� RX�UDSSRUW� HQWUH� O¶HQWKDOSLH� UHF\FOpH� SDU� OH� FRPEXUDQW� HW�O¶HQWKDOSLH� GHV� SURGXLWV� GH� FRPEXVWLRQ� HQWUDQW� GDQV� OD�SRPSH� j� YDSHXU� G¶HDX� �H[SULPpH� SDU� UDSSRUW� DX[�FRQGLWLRQV� DPELDQWHV�� DWWHLQW������/¶HDX�TXL�KXPLGLILH�O¶DLU�HVW�DORUV�VRXPLVH�DX�FRQWDFW�© GLUHFW ª�GHV�SURGXLWV�GH� FRPEXVWLRQ�� VH� FRQIRQGDQW� DYHF� OHV� FRQGHQVDWV�UHF\FOpV��VL�RQ�VRXKDLWH�KXPLGLILHU�OH�FRPEXUDQW�HQWUDQW�DYHF� XQH� HDX� © QHXYH ª�� OD PLVH� HQ� °XYUH� G¶XQ�pFKDQJHXU� HDX�HDX� VXSSOpPHQWDLUH� � HQ� SRLQWLOOpV� VXU� OD�ILJXUH� �� � HVW� QpFHVVDLUH� HW� GLPLQXH� O¶HIILFDFLWp� GH� OD�SRPSH� j� YDSHXU� G¶HDX��� /H� UHF\FODJH� OHV� FRQGHQVDWV�VXSSRVHQW� DORUV� XQH� DFLGLWp� VXSSRUWDEOH� SDU� OHV�PDWpULDX[� H[SRVpV�� $LQVL� HQ� SUDWLTXH�� OH� FRQFHSW� GH�SRPSH�j�YDSHXU�G¶HDX�HVW�HVVHQWLHOOHPHQW�GHVWLQp�DX�FDV�GHV�FRPEXVWLEOHV�UpSXWpV�© SURSUHV ª�WHOV�OHV�JD]�QDWXUHOV�GLVWULEXpV�SDU�UpVHDX[�4XHOTXHV�WHFKQRORJLHV�GH�3RPSH�j�YDSHXU�G¶HDX'HV� pFKDQJHXUV� j� SDURL� SRXU� OHVTXHOV� OH� UHF\FODJH� GHV�FRQGHQVDWV� GX� F{Wp� ©DLU� HQWUDQWª� V¶HIIHFWXH� SDU� VLPSOH�SXOYpULVDWLRQ� RQW� pWp� HPSOR\pV� SRXU� GH� JURVVHV�LQVWDOODWLRQV��'HV�PHPEUDQHV�SRUHXVHV�j�O¶HDX�HW�UHQGXHV�pWDQFKHV� DX[� JD]� JUkFH� j� O¶LPSUpJQDWLRQ� G¶HDX�FRQGHQVpH� HQ� WUDQVIHUW� YHUV� O¶DLU� HQWUDQW� RQW� pWp�GpYHORSSpHV�SRXU�GH�SHWLWHV�XQLWpV���0DLV�O¶HVVHQWLHO�GHV�DSSOLFDWLRQV� LQGXVWULHOOHV� GH� OD� SRPSH� j� YDSHXU� G¶HDX�V¶DSSXLH� VXU� OD� PLVH� HQ� °XYUH� GH� ODYHXUV� VHORQ� OHV�PRQWDJHV�LQGLTXpV�HQ�ILJXUH���4X¶LO� V¶DJLVVH� GX� PRQWDJH� GLW� © WrWH�ErFKH ª� RX� GX�PRQWDJH� GLW� © VXSHUSRVp ª� OHV� GHX[� ODYHXUV� DVVXUHQW� OH�WUDQVIHUW� GH�PDVVH� HW� GH� FKDOHXU�� FKDFXQ� j� VRQ� QLYHDX��O¶XQ�pWDQW�OH�ODYHXU�� FRQGHQVHXU�HQ�FKDUJH�GH�SRXUVXLYUH�OHV�UHIURLGLVVHPHQW�GHV�JD]�HW�FRQGHQVDWLRQ�GH�O¶HDX�GpMj�FRPPHQFpV�GDQV�OH�UpFXSpUDWHXU�� FRQGHQVHXU�DVVRFLp�DX�SURFpGp��O¶DXWUH��OH�ODYHXU�� pYDSRUDWHXU��D\DQW�OD�FKDUJH�G¶DVVXUHU� OHV�SUpFKDXIIDJH�G¶DLU� HW� pYDSRUDWLRQ�GH� O¶HDX�QpFHVVDLUH�j�VRQ�KXPLGLILFDWLRQ��/H� WUDQVIHUW�GH�FKDOHXU�HQWUH�OHV�GHX[�ODYHXUV�HVW�DVVXUp�SDU�OD�ERXFOH�G¶HDX�TXL�OHV� UHOLH�� /¶H[FpGHQW� GHV� FRQGHQVDWV� HVW� UHMHWp�

SUpIpUHQWLHOOHPHQW� DX� SRLQW� OH� SOXV� IURLG� TXL��QRUPDOHPHQW��VH� WURXYH�j�SUR[LPLWp�GH�O¶DLU�HQWUDQW���DX�SRLQW�EDV�GX�ODYHXU�� pYDSRUDWHXU��/¶HDX�UHFXHLOOLH�GDQV�FHWWH�PrPH�]RQH��j�OD�WHPSpUDWXUH�OD�SOXV�EDVVH�SHUPLVH�SDU� OHV� pFKDQJHV�� VHUW� j� O¶DUURVDJH� GHV� JD]� GH�FRPEXVWLRQ� VRUWDQW� GX� ODYHXU� � FRQGHQVHXU� WDQGLV� TXH�O¶HDX�UpFROWpH�DX�EDV�GH�FH�ODYHXU�HVW�j�OD�WHPSpUDWXUH�OD�SOXV�FKDXGH�SHUPLVH�SDU�OHV�pFKDQJHV�HW�VHUW�j�O¶DUURVDJH�GH�O¶DLU�VRUWDQW�GX�ODYHXU�� pYDSRUDWHXU�6HORQ� OH� PRQWDJH� © WrWH�ErFKH ª� GHX[� SRPSHV� VRQW�QpFHVVDLUHV� DX� FLUFXLW� G¶HDX�� 6HORQ� OH� PRQWDJH�© VXSHUSRVp ª�XQH�VHXOH�SRPSH�HVW�QpFHVVDLUH�DX�FLUFXLW�G¶HDX�
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���HQWUpH�DLU�DWPRVSKpULTXH���VRUWLH�DLU�FKDXG�HW�KXPLGH���HQWUpH�SURGXLWV�GH�FRPEXVWLRQ�YHQDQW�GH�5�&G���UHMHW�GHV�SURGXLWV�GH�FRPEXVWLRQ

WURS�SOHLQ�FRQGHQVDWV

$VSHFW�WHFKQRORJLTXH�GH�3$9(
/DYHXU�&RQGHQVHXU/�&G /DYHXU�(YDSRUDWHXU/�(Y
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�

/�&G
/�(Y

0RQWDJH�©VXSHUSRVpª0RQWDJH�©WrWH�ErFKHª

)LJXUH��
���� $33/,&$7,21� $8;� *(1(5$7(856� $�&21'(16$7,213HUPHWWDQW�G¶DFFURvWUH�G¶HQYLURQ����&�OD�WHPSpUDWXUH�GH�URVpH�GHV�SURGXLWV� LVVXV�G¶XQH�FRPEXVWLRQ�SURFKH�GH�OD�FRPEXVWLRQ� VWRHFKLRPpWULTXH� WHOOH� TXH� SUDWLTXpH� HQ�FKDXGLqUHV�� OH� FRQFHSW� GH� SRPSH� j� YDSHXU� G¶HDX� D�G¶DERUG� pWp� LPDJLQp� SXLV� GpYHORSSp� SRXU� DFFURvWUH� OHFKDPS� G¶DSSOLFDWLRQ� �HW� DXJPHQWHU� O¶HIILFDFLWp�� GHV�JpQpUDWHXUV� GH� FKDOHXU� GLWV� © j� FRQGHQVDWLRQ ª��SHUPHWWDQW� j� FH� W\SH�GH�FKDXGLqUHV�j� HDX�FKDXGH�G¶rWUH�SHUIRUPDQWHV� HQ� FKDXIIDJH� UpVLGHQWLHO� �SRXU� OHTXHO� RQ�VDLW� TXH� OD� WHPSpUDWXUH� G¶HDX� QRPLQDOH� HQ� UHWRXU�FKDXGLqUH�DWWHLQW����&�DORUV�TXH�OD�WHPSpUDWXUH�GH�URVpH�GHV� SURGXLWV� GH� OD� FRPEXVWLRQ� LGpDOH� RX�VWRHFKLRPpWULTXH� GX� JD]� QDWXUHO� QH� GpSDVVH� SDV� ���&���$LQVL�� GHSXLV� OHV� DQQpHV� ������ GHV� LQVWDOODWLRQV� GRQW� OD�SXLVVDQFH�YD�GH�TXHOTXHV�FHQWDLQHV�GH�NLORZDWWV� MXVTX
j�TXHOTXHV� GL]DLQHV� GH� PpJDZDWWV� PHWWHQW� HQ� °XYUH� FH�FRQFHSW�HQ�)UDQFH��DYHF�OHV�SUHPLqUHV�LQVWDOODWLRQV�GDQV�G¶DXWUHV�SD\V��$OOHPDJQH��,WDOLH�����>��@�3OXV� UpFHPPHQW�� FH� FRQFHSW� D� pWp� DSSOLTXp� DX[�JpQpUDWHXUV� GH� FKDOHXU� j� FRQWDFW� GLUHFW� �FRQWDFW� GLUHFW�HQWUH� XQH� ERXFOH� G¶HDX� OLTXLGH� XWLOLVpH� FRPPH� IOXLGH�FDORSRUWHXU�TXL�YLHQW�VH�UpFKDXIIHU�GDQV�OH�JpQpUDWHXU�HW�OHV�SURGXLWV�GH�FRPEXVWLRQ���&H�W\SH�GH�JpQpUDWHXUV�TXL�HVW�DVVH]�ODUJHPHQW�XWLOLVp�GDQV�OH�FRQWH[WH�LQGXVWULHO�HQ�$PpULTXH�GX�1RUG��QH�SHXW�FHSHQGDQW�rWUH�SURSRVp�SRXU�OH�FKDXIIDJH�UpVLGHQWLHO��(Q�HIIHW��QRXV�O¶DYRQV�pFULW�SOXV�KDXW�� OD� WHPSpUDWXUH� GH� O¶HDX� IOXLGH� FDORSRUWHXU� HQWUDQW�SHXW� DWWHLQGUH� ���&�� DERXWLVVDQW� LFL� j� XQ� UHMHW� GH�SURGXLWV� GH� FRPEXVWLRQ� VDWXUpV� j� XQH� WHPSpUDWXUH� DX�PRLQV�pJDOH�j����&��/RUVTXH�OHV�JD]�TX¶LO�UHMHWWH�VRQW�j�XQH� WHPSpUDWXUH� VXSpULHXUH�j����&�� OH�JpQpUDWHXU�G¶HDX�FKDXGH�j�FRQWDFW�GLUHFW�YRLW�VHV�SHUIRUPDQFHV�FKXWHU�WUqV�
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YLWH�� VH� WUDQVIRUPDQW�HQ�YpULWDEOH�© ERXLOORLUH ª��HQ� WRXV�FDV� HQ� YpULWDEOH� JpQpUDWHXU� GH QXDJHV� TXL�� SDU� WHPSV�IURLG� UHVWHURQW� DX� VRO� DYHF� OH� ULVTXH� GH� IRUPDWLRQ� GH�YHUJODV�� ULVTXH�TXL�SHXW� DPHQHU� OHV� DXWRULWpV�j� LQWHUGLUH�O¶H[SORLWDWLRQ�GH� FH� W\SH�GH�JpQpUDWHXU�GH�FKDOHXU�SRXU�OH�FKDXIIDJH�UpVLGHQWLHO��DX�4XpEHF�SDU�H[HPSOH���$LQVL�FHV� GLIIpUHQWHV� FRQVLGpUDWLRQV� RQW� FRQGXLW� j� DGDSWHU� OH�FRQFHSW� GH� SRPSH� j� YDSHXU� G¶HDX� DX� JpQpUDWHXU� GH�FKDOHXU�SDU�FRQWDFW�GLUHFW�HW�OHV�SUHPLqUHV�XQLWpV�VRQW�HQ�VHUYLFH�DX�&DQDGD�>��@��,,�� &20%867,21�3$5�92,(�+80,'( (7�&2*(1(5$7,21
1RXV� DYRQV� YX� TXH�� SDU� SULQFLSH�� OD� SRPSH� j� YDSHXU�G¶HDX�DXJPHQWH�OD�WHPSpUDWXUH�GH�URVpH�HDX�GHV�SURGXLWV�GH�FRPEXVWLRQ�HW�DLQVL�UHQG��SRVVLEOH�OD�UpFXSpUDWLRQ�GH�FKDOHXU� ODWHQWH� GH� FRQGHQVDWLRQ� j� XQH� WHPSpUDWXUH� SOXV�pOHYpH��,O�HVW�GRQF�LQWpUHVVDQW�GH�SUpFLVHU�O¶DSSRUW�GH�FH�FRQFHSW�GDQV�OH�FDV�GHV�F\FOHV�GH�WXUELQHV�j�JD]�GpFULWV�SUpFpGHPPHQW�>��@�
���� /(� &$6� '(6� 785%,1(6� 67,*� (7� +$7�(48,3((6�'(�3$9(1RXV� DSSUpFLHURQV� O¶HIIHW� 3$9(� HQ� FRPSDUDQW� OHV�SHUIRUPDQFHV� GHV� F\FOHV� 67,*� HW� +$7� SUpFpGHQWV� j�FHOOHV� REWHQXHV� HQ� OHV� pTXLSDQW� G¶XQH� SRPSH� j� YDSHXU�G¶HDX��O¶DLU�VRUWDQW�GH�OD�3$9(�pWDQW�VDWXUp�j����&��YRLU�WDEOHDX����/D� FRPSDUDLVRQ� HVW� WRXMRXUV� IDLWH� HQ� VXSSRVDQW� TXH� OD�WHPSpUDWXUH� GH� FRQVLJQH� j� O¶HQWUpH� GH� OD� WXUELQH� GH�GpWHQWH� HVW� �����&�� OH� WDX[� GH� FRPSUHVVLRQ� ���� OHV�UHQGHPHQWV�SRO\WURSLTXHV�GX�FRPSUHVVHXU�G¶DLU�HW�GH�OD�WXUELQH�GH�GpWHQWH�������/HV� FRQGLWLRQV� DWPRVSKpULTXHV� VRQW� OHV� FRQGLWLRQV�VWDQGDUG� ����&�� SUHVVLRQ� ����� K3D�� WHQVLRQ� GH� YDSHXU��K3D���OH�FRPEXVWLEOH�HVW�OH�PpWKDQH�/H�F\FOH�GH�UpIpUHQFH�SRXU�OD�SXLVVDQFH�PpFDQLTXH��HW�OH�GLPHQVLRQQHPHQW�� UHVWH� OH� F\FOH� GH� -RXOH� GDQV� OHV�FRQGLWLRQV�DWPRVSKpULTXHV�VWDQGDUG�2Q�FRQVWDWH�TXH�OD�PLVH�HQ�°XYUH�GH�OD�SRPSH�j�YDSHXU�G¶HDX� IDLW� OpJqUHPHQW� FKXWHU� OHV� SHUIRUPDQFHV� GH� OD�SURGXFWLRQ�GH�WUDYDLO��&RPPH�DWWHQGX��OHV�FRQGLWLRQV�GH�OD� YDORULVDWLRQ� GH� OD� FKDOHXU� ODWHQWH� GH� FRQGHQVDWLRQ��GLVSRQLEOH� HQ� JUDQGH� TXDQWLWp� ORUVTXH� OD� FRQILJXUDWLRQ�YLVH� OD� VXSSUHVVLRQ� GH� FRQVRPPDWLRQ� G¶HDX�DGGLWLRQQHOOH��UHVSHFWLYHPHQW���������� �����3FV�SRXU�OH� F\FOH� 67,*� HW� ��������� �����3FV� SRXU� OH F\FOH�+$7��VRQW�DPpOLRUpHV�GH�IDoRQ�VLJQLILFDWLYH�SDU�OD�PLVH�HQ� °XYUH� GH� OD� SRPSH� j� YDSHXU� G¶HDX�� (Q� HIIHW��VXSSRVDQW� WRXMRXUV� XQH� HIILFDFLWp� GH� O
pFKDQJHXU�WKHUPLTXH� GH� ������ OHV� WHPSpUDWXUHV� SRVVLEOHV� VXU� OH�FLUFXLW� VHFRQGDLUH� GX� UpFXSpUDWHXU� � FRQGHQVHXU� VRQW�PDLQWHQDQW� �����&������&� �FRQWUH� �����&������&� VDQV�3$9(�� SRXU� OH� F\FOH� 67,*� HW� �� ���&������&� �FRQWUH������&������&� VDQV� 3$9(�� SRXU� OH� F\FOH� +$7�� OH�UHQGHPHQW� H[HUJpWLTXH� JOREDO� HVW� GRQF� DPpOLRUp�G
HQYLURQ����GX�3FV�ORUVTXH�OD�YDORULVDWLRQ�GH�OD�FKDOHXU��HVVHQWLHOOHPHQW� ODWHQWH��UpFXSpUpH�GRLW�VH�IDLUH�SRXU�XQ�QLYHDX�GH� WHPSpUDWXUH�GH�UHWRXU�GX�IOXLGH�WKHUPLTXH�GH����&� �j� QRWHU� TXH� OH� UHQGHPHQW� H[HUJpWLTXH� GH� OD�

FRJpQpUDWLRQ� HVW� SDU� �QDWXUH�� SHX� DIIHFWp� SDU� OHV�UpFXSpUDWLRQV� G
pQHUJLH� WKHUPLTXH� j� ©EDVVHª�WHPSpUDWXUH��&{Wp�GLPHQVLRQQHPHQW�� OD�PLVH�HQ�SODFH�GH�OD�SRPSH�j�YDSHXU�G¶HDX�DWWpQXH�pJDOHPHQW�OpJqUHPHQW�OH�JDLQ�VXU�OD�WDLOOH�GHV�PDFKLQHV�GHV�F\FOHV�67,*�HW�+$7�SDU�UDSSRUW�DX�F\FOH�-RXOH�HQUHJLVWUp�GDQV�OH�WDEOHDX����RQ�QRWH�DXVVL�TXH� OD� FRPSDUDLVRQ� HQWUH� OHV� F\FOHV� -RXOH� DYHF� HW� VDQV�3$9(� Q¶HVW� SDV� D� SULRUL� IDYRUDEOH� j� OD�PLVH� HQ�°XYUH�G¶XQH�3$9(�VXU�XQ�F\FOH�GH�-RXOH��3DU�DLOOHXUV��RQ��VRXOLJQHUD�TXH�OD�3$9(�SHXW�FRQVWLWXHU�XQ�QRXYHO�pOpPHQW�GH�UpJXODWLRQ�SRXU�O¶H[SORLWDWLRQ�GHV�WXUELQHV� j JD]�� (Q� HIIHW�� VDQV� PRGLILHU� OHV� YLWHVVHV� GH�URWDWLRQ�� OD�VHXOH�DFWLRQ�VXU� O¶HIILFDFLWp�GH�OD�3$9(�SDU�UpJODJH�GX�GpELW�GH�O¶HDX�GH�OD�ERXFOH�GH�ODYDJH�PRGLILH�OD� UpSDUWLWLRQ� HW� OHV� TXDQWLWpV� GH� WUDYDLO� HW� GH� FKDOHXU�SURGXLWHV��SRXYDQW�SDU�VLPSOH�DUUrW�GX ODYDJH�GHV�JD]�HQ�UHYHQLU�j�O¶H[SORLWDWLRQ�GX�F\FOH�VDQV�3$9(�1RXV� SRXYRQV� DORUV� UHWHQLU� TXH�� VRXV� VHV� GLIIpUHQWHV�IRUPHV�� OD� FRPEXVWLRQ� SDU� YRLH� KXPLGH� RIIUH� SRXU� OHV�WXUELQHV� j� JD]� GH� SHWLWHV� HW�PR\HQQHV�SXLVVDQFHV��GRQF�VXVFHSWLEOHV� G¶rWUH� SURSRVpHV� HQ� FRJpQpUDWLRQ�� GHV�SHUVSHFWLYHV� GH� SHUIRUPDQFHV� RSWLPDOHV� SRXYDQW�QRWDPPHQW� FRQFHUQHU� OHV� DSSOLFDWLRQV� GDQV� OHV� VHFWHXUV�WHUWLDLUHV�HW�UpVLGHQWLHOOHV�
����$875(6�352&('(6�&2*(1(5$7(856ª��3289$17�%(1(),&,(5�'(�/¶())(7�3$9(/H�FDV�GHV�FKDXGLqUHV�j�YDSHXU6¶LO�\�D�WRXMRXUV�OD�SHUVSHFWLYH�GH�SHUIRUPDQFHV�JOREDOHV��FRPSUHQDQW� OD� UpFXSpUDWLRQ� GX� UpFXSpUDWHXU� �FRQGHQVHXU�� PD[LPDOHV�� LO� HVW� FHSHQGDQW� XWLOH� GH�SUpFLVHU� O¶pYROXWLRQ�GH� FHOOHV� GH� OD� FKDXGLqUH� j� YDSHXU��FRQVLGpUpH�LVROpPHQW��(Q�HIIHW��ELHQ�TXH�SHX�VHQVLEOHV�j�OD� PLVH� HQ� °XYUH� GH� OD� SRPSH� j� YDSHXU� G¶HDX�� OHV�UpVXOWDWV� VXU� OD� SURGXFWLRQ� GH� YDSHXU� SHXYHQW� rWUH� SOXV�RX� PRLQV� IDYRUDEOHV� VHORQ� OHV� FDUDFWpWLVWLTXHV� GH� OD�YDSHXU�SURGXLWH�HW�GX�GLPHQVLRQQHPHQW�GH�OD�3$9(�>RX�GH�OD� WHPSpUDWXUH�GH�O¶DLU�VDWXUp�TXL�HQ�VRUW��7
�D@��/HV�UpVXOWDWV�SUpVHQWpV�HQ�WDEOHDX���VXSSRVHQW�j�QRXYHDX�TXH�OH�FRPEXVWLEOH�HVW�OH�PpWKDQH��OH�UpJODJH�GX�IDFWHXU�G¶DLU�HVW� ������ /H� UHQGHPHQW� PD[LPDO� SRVVLEOH� SRXU� OD�FKDXGLqUH� j� YDSHXU� VHXOH� HW� OH� JDLQ� SDU� UDSSRUW� j� OD�FRQILJXUDWLRQ�VDQV�3$9(�VRQW�H[SULPpV�HQ���3FV��7URLV�FRQILJXUDWLRQV� GH�3$9(� VRQW� H[DPLQpHV� >�7
�D ���& �����& �� ���&@� HW� WURLV� WHPSpUDWXUHV� GHV� JD]� GH�FRPEXVWLRQ� j� O¶HQWUpH� GX� UpFXSpUDWHXU� � FRQGHQVHXU��7HJ ����& �� ����& �� ����&�� SRXU� VLJQLILHU� ��GLIIpUHQWHV� FRQILJXUDWLRQV� GH� SURGXFWLRQ� GH� YDSHXU��2Q�FRQVWDWH�TXH� OD�FKDXGLqUH�j�YDSHXU�SHXW�EpQpILFLHU�G¶XQ�OpJHU� DFFURLVVHPHQW� GH� SHUIRUPDQFHV� ������ j� �������ORUVTX¶HOOH�SURGXLW�GH�OD�YDSHXU�EDVVH�SUHVVLRQ�HW�UHMHWWH�OHV� SURGXLWV� GH� FRPEXVWLRQ� j�7HJ�FRPSULV� HQWUH�����HW�����&��RIIUDQW�DORUV�GHV�SHUVSHFWLYHV�LQWpUHVVDQWHV�GDQV�OHV� SURFpGpV� VXVFHSWLEOHV� GH� YDORULVHU� O¶pQHUJLH� GX�UpFXSpUDWHXU� � FRQGHQVHXU� DVVRFLp�� SDU� H[HPSOH� HQ�DSSOLFDWLRQV�DJUR�DOLPHQWDLUHV�/HV�VpFKRLUV�j�FRQWDFW�GLUHFW�,FL� HQFRUH�� PLVH� HQ� RHXYUH� VXU� GHV� VpFKRLUV� j� FRQWDFW�GLUHFW� �HQWUH� OHV� JD]� GH� FRPEXVWLRQ� XWLOLVpV� FRPPH�YHFWHXU� VpFKDQW� HW� OD� FKDUJH� j� VpFKHU�� pTXLSpV� GH��
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UpFXSpUDWHXU� � FRQGHQVHXU�� OD� SRPSH� � j� YDSHXU� G¶HDX�RIIUH� OD� SHUVSHFWLYH� GH� UpFXSpUHU� O
pQHUJLH� ODWHQWH�FRQWHQXH� GDQV� OHV� JD]� KXPLGHV� VRUWDQW� GX� VpFKRLU� � j��WHPSpUDWXUH� SOXV� pOHYpH� TXH� GDQV� OH� FDV� G¶XQH�FRPEXVWLRQ�DWPRVSKpULTXH��$�QRXYHDX�LO�HVW�LQWpUHVVDQW�GH� SUpFLVHU� FRPPHQW� VLPXOWDQpPHQW� pYROXHQW� OHV�SHUIRUPDQFHV�GX�VpFKRLU�DYHF�OH�UHF\FODJH�G¶KXPLGLWp�/H� WDEOHDX� �� DSSRUWH� FHV� SUpFLVLRQV� SRXU� OH� FDV� GH�VpFKDJH� j� SDUWLU� GH� JD]� �GH� FRPEXVWLRQ�� j� ����&��'LIIpUHQWHV� FRQILJXUDWLRQV� DYHF� PLVH� HQ� SODFH� G¶XQH�SRPSH� j� YDSHXU� G¶HDX� VDWXUDQW� O¶DLU� � UHVSHFWLYHPHQW� j���7
�D  � ���&�� ���&�� ���&� VRQW� FRPSDUpHV� j� OD�FRQILJXUDWLRQ� © DWPRVSKpULTXH ª� �GRQF� VDQV� 3$9(� ��UpIpUHQFH� TXL� GDQV� OH� FDV� GH� O¶XWLOLVDWLRQ� GH� PpWKDQH�FRPPH�FRPEXVWLEOH�GDQV�XQ� VpFKRLU� LGpDO� � VDQV�SHUWHV�WKHUPLTXHV� � PqQHUDLW� j� XQH� pYDSRUDWLRQ� GH� �������PROHV� G¶HDX� SDU� PROH� GH� FRPEXVWLEOH� � HW� XQH�WHPSpUDWXUH�PD[LPDOH�GX�IOXLGH�VHFRQGDLUH�HQ VRUWLH�GH�UpFXSpUDWHXU�� FRQGHQVHXU�GH������&���2Q� QRWH� TXH� OD� PLVH� HQ� SODFH� G¶XQH� SRPSH� j� YDSHXU�G¶HDX� DERXWLW� j� GHV� SHUVSHFWLYHV� GH� JDLQ� HQ� SRXYRLU�VpFKDQW�FRPSULVHV��������HW��������WDQGLV�TXH�OHV�JDLQV�GH� WHPSpUDWXUHV� SRVVLEOHV� DX� FLUFXLW� VHFRQGDLUH GX�UpFXSpUDWHXU� � FRQGHQVHXU� DWWHLJQHQW� ���&� ������&�FRQWUH������&���UHQGDQW�SOXV�DWWUDFWLYH�OD�UpFXSpUDWLRQ�GH�O¶LPSRUWDQWH� TXDQWLWp� GH� FKDOHXU� ODWHQWH� FRQWHQXH� GDQV�OHV� JD]� VRUWDQWV� �TXL� UHSUpVHQWH� LFL� OD� TXDVL� WRWDOLWp� GH�O¶pQHUJLH�GH�FRPEXVWLRQ��/¶LQFLQpUDWLRQ�DYHF�ODYDJH�GHV�JD]/HV� SURFpGpV� G¶LQFLQpUDWLRQ� VRQW� GpVRUPDLV� FRQWUDLQWV�G¶pSXUHU� OHV� JD]� LVVXV� GHV� IRXUV� DYDQW� OHXU� UHMHW� j�O¶DWPRVSKqUH��&H�WUDLWHPHQW�PHW�DORUV�OH�SOXV�VRXYHQW�HQ�°XYUH� GHV� ODYHXUV� GDQV� OHVTXHOV� GHV� pFKDQJHV�WKHUPLTXHV�HW�PDVVLTXHV�HQWUH�O¶HDX�GH�ODYDJH�HW�OHV�JD]�FKDXGV�DERXWLVVHQW �� G¶XQH�SDUW��j�XQH�IRUWH�pYDSRUDWLRQ�GH�O¶HDX�GH�ODYDJH��SRXU� OH�PRLQV� SHX� HVWKpWLTXH� SXLVTXH� OD� FRQGHQVDWLRQ�DWPRVSKpULTXH� GHV� JD]� IRUWHPHQW� FKDUJpV� HQ� HDX� HW�VDWXUpV� HVW� V\VWpPDWLTXH �� � RQ� SHXW� HVWLPHU� TXH� OH�SDQDFKH�DWPRVSKpULTXH�UHSUpVHQWH�GH���j���NJ�G¶HDX�SDU�NJ� GH� GpFKHWV� LQFLQpUpV� HW� UHSUpVHQWH� GH� ��� j� ���� GH�O¶pQHUJLH�GH�FRPEXVWLRQ��� G¶DXWUH� SDUW�� j� OD� QpFHVVDLUH� PLVH� HQ� °XYUH� G¶XQ�pFKDQJHXU� �5��� UHIURLGLVVHXU�GH� O¶HDX� LVVXH�GX� ODYHXU�j�XQH� WHPSpUDWXUH� WURS� pOHYpH� SRXU� rWUH� UHMHWpH�GLUHFWHPHQW�j�OD�ULYLqUH��WHPSpUDWXUH�GpSDVVDQW����&���3DU� DLOOHXUV� HW� DILQ� G¶DPpOLRUHU� OHV� SHUIRUPDQFHV� GX�JpQpUDWHXU� GH� YDSHXU� �5���� YRLUH� GH� FRPSHQVHU� OD�IDLEOHVVH� GX� SRXYRLU� FDORULILTXH� GHV� GpFKHWV� LQFLQpUpV��XQ�SUpFKDXIIHXU�G¶DLU��3U��HVW�pJDOHPHQW�VRXYHQW�LQVWDOOp�$ORUV� HW� GDQV� XQ� FRQWH[WH� GH� FRJpQpUDWLRQ� �YDSHXU�SURGXLWH�SDU�OD�FKDXGLqUH�5����HDX�FKDXGH�SURGXLWH�SDU�5���� XQH� PRGLILFDWLRQ� GH� O¶DJHQFHPHQW� GHV� ODYHXU��pFKDQJHXUV� 3U� HW� 5�� HVW� VXIILVDQWH� SRXU� UHQGUH� OH�SURFpGp� EpQpILFLDLUH� GX�SULQFLSH� GH� OD� SRPSH� j� YDSHXU�G¶HDX�
&RQIRUPpPHQW� j� OD� ILJXUH� �� OH� SUpFKDXIIHXU� 3U� VHUD�UHPSODFp� SDU� OH� SUpFKDXIIHXU� � KXPLGLILFDWHXU� TXH�FRQVWLWXH� OH� ODYHXU� � pYDSRUDWHXU� G¶XQH� 3$9(� VHORQ� OD�WHFKQRORJLH� GX� GRXEOH� ODYHXU�� 'H� VRQ� F{Wp� OD� WRXU� GH�

ODYDJH� �SUpH[LVWDQWH�� VHUD� H[SORLWpH� VXU� GHX[�© QLYHDX[ ª �� OD� SDUWLH� EDVVH� DVVRFLpH� j� 5�� FRQVWLWXHUD� OH�UpFXSpUDWHXU� � FRQGHQVHXU� DVVRFLp� DX� SURFpGp�� /¶HDX�FKDXGH� UpFROWpH� HQ� SDUWLH� EDVVH� GH� OD� WRXU� GH� ODYDJH�D\DQW� WUDYHUVpH�5��HVW�RULHQWpH��SRXU�XQH�SDUWLH�� j�PL� �KDXWHXU�GH�OD�WRXU�GH�ODYDJH��SRXU�O¶DXWUH�SDUWLH��HQ�KDXW�GX� ODYHXU� pYDSRUDWHXU� �/(Y�� SODFp� VXU� O¶DLU� GH�FRPEXVWLRQ�� OD� SDUWLH� KDXWH� FRQVWLWXHUD� OH� ODYHXU� FRQGHQVHXU� GH� OD�3$9(� �/&G�� LUULJXp� DX� SRLQW� OH� SOXV� KDXW SDU� O¶HDX�UpFROWpH�DX�EDV�GX�ODYHXU�/(Y��$ORUV�� HQ� PrPH� WHPSV� TX¶LO� \� D� SHUVSHFWLYH� GH�UpFXSpUDWLRQ� pQHUJpWLTXH� RSWLPDOH� VXU� OH� SURFpGp�G¶LQFLQpUDWLRQ�� OHV� UHMHWV� G¶HDX� OLTXLGH� HW� YDSHXU� j�O¶DWPRVSKqUH�VRQW�PLQLPLVpV���
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'H�IDoRQ�JpQpUDOH�HW�GDQV�OH�FDV�GH�FRPEXVWLEOHV�UpSXWpV�© GLIILFLOHV ª�� O¶HDX� LQWHUYLHQW� IDYRUDEOHPHQW� SRXU�DVVXUHU�� YLD� GHV� PpFDQLVPHV� SK\VLFR�FKLPLTXHV�FRPSOH[HV�� XQ� PHLOOHXU� DFKqYHPHQW� GH� OD FRPEXVWLRQ��(Q� PrPH� WHPSV� HOOH� SHUPHW� XQH� UpGXFWLRQ� GH� OD�IRUPDWLRQ�GHV�R[\GHV�G¶D]RWH�DVVRFLpH�DX[�UpDFWLRQV�GH�FRPEXVWLRQ�>�����������@��YRLU�pJDOHPHQW�ILJXUH����
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6HORQ�UHI�>��������������@

)LJXUH��

&RPEXVWLRQ�KXPLGHHW�UpGXFWLRQ�GHV�12[

/¶LQMHFWLRQ� GLUHFWH� G¶HDX� RX� HQ� PpODQJH� DYHF� OH�FDUEXUDQW�VRXV�IRUPH�G¶pPXOVLRQ� /H�FDV�GHV�WXUELQHV�>�����������@/¶HDX�j� O¶pWDW�YDSHXU�RX� OLTXLGH�SHXW�DXVVL�rWUH� LQMHFWpH�GLUHFWHPHQW� GDQV� OHV� FKDPEUHV� GH� FRPEXVWLRQ� GH�
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WXUELQHV�j�JD]�SRXU�UpGXLUH�OD�WHPSpUDWXUH�GHV�]RQHV�OHV�SOXV� FKDXGHV� RX� OHV� SOXV� SURSLFHV� j OD� IRUPDWLRQ� GHV�R[\GHV� G¶D]RWH�� 6L� OH� SURFpGp� TXL� DERXWLW� j� GHV�LQMHFWLRQV� GH� O¶RUGUH� G¶XQH� PROH� G¶HDX� SDU� PROH� GH�FRPEXVWLEOH� D� XQH� HIILFDFLWp� UHFRQQXH� �UpGXFWLRQ� GH�O¶RUGUH�GH�������O¶LQMHFWLRQ�GLUHFWH�DERXWLW�JpQpUDOHPHQW�j� XQH� SHUWH� GH� SHUIRUPDQFH� PpFDQLTXH� GH� O¶RUGUH� GX�SRLQW�����GX�3RXYRLU�FDORULILTXH�GX�FDUEXUDQW��� /H�FDV�GHV�PRWHXUV�DOWHUQDWLIV >�����@'DQV� OH� FDV� GHV�PRWHXUV� DOWHUQDWLIV�� O¶HDX� DGGLWLRQQHOOH�HVW� JpQpUDOHPHQW� LQWURGXLWH�� VRLW� VpSDUpPHQW� HQ� SKDVH�OLTXLGH�� VRLW� DVVRFLpH� DX� FDUEXUDQW� VRXV� IRUPH�G¶pPXOVLRQ��DTXD]ROH��RULPXOVLRQ������'DQV�WRXV�OHV�FDV�LO�Q¶\� D� SDV� PRGLILFDWLRQ� VLJQLILFDWLYH� GX� F\FOH�WKHUPRG\QDPLTXH� HW� OHV� SRVVLEOHV� DPpOLRUDWLRQV� GH�SHUIRUPDQFHV� VRQW� HVVHQWLHOOHPHQW� GXHV� j� GHV�PRGLILFDWLRQV� GHV� FRQGLWLRQV� GH� OD� FLQpWLTXH� GH� OD�FRPEXVWLRQ�� DERXWLVVDQW�SDU�H[HPSOH�j�XQH�FRPEXVWLRQ�SOXV�DFKHYpH��SOXV�SURSUH�HW�GRQF�SOXV�SHUIRUPDQWH��YRLU�WDEOHDX����/D�SRPSH�j�YDSHXU�G¶HDX�>��@,FL�� OD� SDUIDLWH� KRPRJpQpLWp� GH� OD� GLVWULEXWLRQ� GH� OD�YDSHXU�G¶HDX�GDQV�O¶DLU�FRPEXUDQW�DVVXUH�OD SOXV�JUDQGH�HIILFDFLWp� DX�SURFpGp��&HSHQGDQW�RQ�Q¶RXEOLHUD�SDV�TXH�OD� SUpVHQFH� GH� YDSHXU� GDQV� O¶DLU� GLPLQXH� G¶DXWDQW� OD�FRQFHQWUDWLRQ� HQ� R[\JqQH� HW� LQpYLWDEOHPHQW� LO� IDXGUD�YHLOOHU�j�QH�SDV�GpSDVVHU�OHV�VHXLOV�SRXU�OHVTXHOV�SHXYHQW�DSSDUDvWUH� OHV� VLJQHV� G¶XQH� LQVXIILVDQFH� G¶R[\JqQH��REVHUYDEOH�DYHF� O¶DSSDULWLRQ�EUXWDOH�GH�&2�GDQV� OH�JD]�GH� FRPEXVWLRQ�� 7RXWHIRLV�� PR\HQQDQW� TXHOTXHV�GLVSRVLWLRQV�WHFKQRORJLTXHV�DX�QLYHDX�GHV�EU�OHXUV��LO�HVW�SRVVLEOH� G¶DSSURFKHU� OD� FRQILJXUDWLRQ� FRUUHVSRQGDQW� j�O¶DLU�DWPRVSKpULTXH�VDWXUp�j����&�,9�� &21&/86,21
/D�PDvWULVH�GHV�GLIIpUHQWHV�DSSURFKHV�GH� OD�FRPEXVWLRQ�SDU�YRLH�KXPLGH�WHOOH�TXH�QRXV�O¶DYRQV�GpILQLH�FRQFRXUW�j�DPpOLRUHU�GH� IDoRQ� WUqV�VLJQLILFDWLYH�OHV�SHUIRUPDQFHV�pQHUJpWLTXHV� HW� pFRORJLTXHV� GHV� SURFpGpV� DYHF�FRPEXVWLRQ�3OXV� SDUWLFXOLqUHPHQW�� OHV� SHUIRUPDQFHV� GHV� WXUELQHV� j�JD]� H[SORLWDQW� XQ� F\FOH j FRPEXVWLRQ� KXPLGH VRQW�FRPSDUDEOHV� j� FHOOHV� GHV� F\FOHV� FRPELQpV�� OHV�FKDXGLqUHV�VRQW�VXVFHSWLEOHV�GH�SHUIRUPDQFHV�PD[LPDOHV�DSSURFKDQW� ����� GX� SRXYRLU� FDORULILTXH� VXSpULHXU� GX�FRPEXVWLEOH�� OHV� SURFpGpV� GH� VpFKDJH� HQ� �GLUHFW��� OHV�SURFpGpV� G
LQFLQpUDWLRQ� VRQW� pJDOHPHQW� VXVFHSWLEOHV� GH�QRXYHOOHV�SHUIRUPDQFHV���3RXU� VD� SDUW�� GDQV� XQ� FRQWH[WH� GH� FRJpQpUDWLRQ�� OH�FRQFHSW� GH� SRPSH� j� YDSHXU� G¶HDX� RIIUH� GH� QRXYHOOHV�SRVVLELOLWpV� GH� YDORULVDWLRQ� GH� OD� FKDOHXU� ODWHQWH� � GH�FRQGHQVDWLRQ� GLVSRQLEOH� VRXYHQW� HQ� JUDQGH� TXDQWLWp�GDQV� OHV� JD]� GH� FRPEXVWLRQ� GHV� GLIIpUHQWV� W\SHV� GH�FRPEXVWLRQ� SDU� YRLH� KXPLGH�� /
pQHUJLH� ODWHQWH� DORUV�UpFXSpUpH� j� GHV� QLYHDX[� GH� WHPSpUDWXUH� FRPSULV� HQWUH���� HW� ���&� SHXW� rWUH� SURSRVpH� GDQV� OHV� QRPEUHXVHV�DSSOLFDWLRQV� GHV� VHFWHXUV� UpVLGHQWLHOV�� WHUWLDLUHV�� YRLUH�LQGXVWULHOV�$� F{Wp� GH� VHV� SHUIRUPDQFHV� pQHUJpWLTXHV� TXL� LQGXLVHQW��GH�IDFWR��XQH�PRLQGUH�SROOXWLRQ��OD�FRPEXVWLRQ�SDU�YRLH�

KXPLGH�FRQVWLWXH�pJDOHPHQW�XQ�SURFpGp�GH�UpGXFWLRQ�GHV�12[�HIILFDFH�
5pIpUHQFHV
>�@� *XLOOHW� 5��� ������ :HW� ZD\� FRPEXVWLRQ� �� HQHUJ\�HIILFLHQF\���(QYLURQPHQWDO�SURWHFWLRQ��(OVHYLHU�HG��,6%1�������������;������S�����UHI��������>�@� *XLOOHW� 5��� 'X� GLDJUDPPH� K\JURPpWULTXH� GH�FRPEXVWLRQ� DX[� SRPSHV� j� YDSHXU� G¶HDX���� 8Q� QRXYHDX�UHJDUG� VXU� OD� FRPEXVWLRQ� HW� VHV� DSSOLFDWLRQV�pQHUJpWLTXHV��(OVHYLHU�HG��,6%1��������������������S������UHI��������>�@� *XLOOHW� 5��� (VWHO� /��� 7KH� FRPEXVWLRQ� K\JURPHWULF�GLDJUDP� DSSOLFDWLRQ� LQ� WKHUPDO� SURFHVVHV�� (&26�&RQJUHVV��1DQF\�������>�@� $QVDUL� 0�5��� *DV� WXUELQH� F\FOH� HIILFLHQF\�LPSURYHPHQW�E\�VSUD\�ZDWHU���WK &RQJUHVV�RI�WKH�:RUOG�(QHUJ\�&RXQFLO��+RXVWRQ����UHI��������>�@�*UDKDP�5H\QROGV��3DVW��SUHVHQW�DQG�IXWXUH�RI�ZDWHU�DQG� VWHDP� LQMHFWLRQ� LQ� JDV� WXUELQHV�� 6HPLQDU� DW� WKH�7HFKQRORJLVK�,QVWLWXW��%UXVVHOV�������>�@� 6WUDVVHU� $��� 7\SLFDO� DSSOLFDWLRQV� DQG� RSHUDWLRQ�H[SHULHQFH� ZLWK� KLJKO\� VWHDP� LQMHFWHG� JDV� WXUELQHV� LQ�LQGXVWU\��6HPLQDU�DW� WKH�7HFKQRORJLVK� ,QVWLWXW��%UXVVHOV��������>�@� 6WHFFR� 6��� 1RQFRQYHQWLRQDO� WKHUPRG\QDPLF� F\FOHV�IRU� WKH� QLQHVWLHV�� FRPSDULVRQV� DQG� WUHQGV�� )LUHQ]H�8QLYHUVWLW\�����UHI��������>�@� 7RUG� 7RULVVRQ�� � +XPLG� DLU� WXUELQHV �� H[SHULHQFH�IURP� WKH� /81'� SLORW� SURMHFW� 6HPLQDU� DW� WKH�7HFKQRORJLVK�,QVWLWXW��%UXVVHOV�������>�@� *XLOOHW� 5��� 9DSRU� 3XPS� DQG� FRQGHQVLQJ� KHDWHU��2VDND�*DV�IRUXP�������>��@� .XFN� -��� 8QWHUVXFKXQJ� YRQ� +HL]DQODJHQ� PLW�$EJDVNRQGHQVDWLRQ� XQWHU� EHVRQGHUHU� %HU�FNVLFKWLJXQJ�GHV�3$9(��(QHUJLHWHFKQLN�9',�9HUODJ�Q�� ����� ��� UHI��������>��@�*XLOOHW�5���*��7HUUDLOORQ���7KH�:DWHU�9DSRU�3XPS�LQ� ODUJH� KHDWLQJ� SODQW�� ��WK :RUOG� *DV� &RQIHUHQFH��&RSHQKDJHQ�������>��@� %UXQHW� 6��� *XLOOHW� 5��� 'HYHORSPHQW� RI� DQ�LQQRYDWLYH� 'LUHFW� &RQWDFW� :DWHU� +HDWHU� ZLWK� DQ�LQWHJUDWHG� :DWHU� 9DSRU� 3XPS� IRU� K\GURQLFV� KHDWLQJ�$SSOLFDWLRQV�� ,QWHUQDWLRQDO� *DV� 5HVHDUFK &RQIHUHQFH��6DQ�'LHJR����UHI��������>��@� *XLOOHW� 5��� 7KH� :DWHU� 9DSRU� 3XPS� DQG� *DV�7XUELQHV� XVLQJ� QDWXUDO� *DV�� 3URFHHGLQJV� RI� ,*5&� ��2UODQGR���������>��@� � &DLOODW� 6��� &RPEXVWLRQ� HQ� DWPRVSKqUH� KXPLGH��pWXGH� G¶XQH� IODPPH� PpWKDQH�DLU� FRQILQpH� QRQ�SUpPpODQJpH� j� VZLUO�� � WKqVH��8QLYHUVLWp� GH�5RXHQ�� ����UHI��������>��@� &DLOODW� 6��� &DERW� 0�6��� &DERW� *��� 0HDVXUHPHQWV�DQG�0RGHOLQJ� RI� /RZ�12[�(PLVVLRQ� LQ�1DWXUDO�*DV� ��:HW� $LU� 6ZLUO�'LIIXVLRQ� )ODPH��$60(�3DSHU�1R�� ���,&(������,&(�9RO�������6SULQJ�7HFKQLFDO�&RQIHUHQFH����S������UHI��������>��@� -DKDQL� +��� *ROODKDOOL� 5�5��� &KDUDFWHULVWLFV� RI�%XUQLQJ� -HW� $� )XHO� DQG� -HW� $� )XHO�:DWHU� (PXOVLRQ�
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6SUD\V��&RPEXVWLRQ� DQG�)ODPH����� SS�� �������� ��� UHI��������>��@� 3D\QH� -�'��� 6HDED� -�3��� 0RGHOLQJ� WKH� HIIHFWV� RI�ZDWHU�YDSRU�DGGLWLRQ�RQ�12�FKHPLVWU\�LQ�ULFK�PHWKDQH��DLU� IODPHV�� ��WK� ,QWHUQDWLRQDO� &ROORTXLXP� RQ� WKH�'\QDPLFV� RI� ([SORVLRQV� DQG� 5HDFWLYH� 6\VWHPV��&RPEXVWLRQ� 6FLHQFH� DQG� 7HFKQRORJ\��� ��� S��� ��� UHI��������>��@� +XQJ�:�6�<��� $JDQ� '�'��� � 7KH� &RQWURO� RI� 12[�DQG� &2� (PLVVLRQV� IURP� �� 0:� *DV� 7XUELQHV� ZLWK�:DWHU�,QMHFWLRQ��$60(�3DSHU�1R�����*7��������S������UHI��������>��@�&RUUHD�6�0���$�5HYLHZ�RI�12[��)RUPDWLRQ��8QGHU�*DV�WXUELQH� FRPEXVWLRQ� &RQGLWLRQV�� &RPEXVWLRQ�6FLHQFH� DQG� 7HFKQRORJ\�� 9RO�� ���� SS�� �������� ��� UHI��������>��@� )R[� 7�*��� 6FKOHLQ� %�&��� )XOO� $QQXODU� 5LJ�'HYHORSPHQW� RI� WKH� )7�� *DV� 7XUELQH� &RPEXVWRU��

-RXUQDO� RI� (QJLQHHULQJ� IRU� *DV� 7XUELQHV� DQG� 3RZHU��9RO�������MDQYLHU��SS���������������_��@� 0DUUXIIR� )��� &KLULQRV� 0�/��� 6DUPLHQWR� :���+HUQDQGH]�&DUVWHQV� (��� 2ULPXOVLRQ� D� FOHDQ� DQG�DEXQGDQW� HQHUJ\� VRXUFH�� ��WK� &RQJUHVV� � RI� WKH�:RUOG�(QHUJ\�&RXQFLO��+RXVWRQ�������>��@� 'LHJR� 0�$��� $ODUFRQ� 4�(��� 0DUWLQH]� )�0�$���2FDPSR�%�5��� 7DPD\RD� )�*��� 7KH�ZDWHU�RLO� HPXOVLRQV�DV� DQ� DOWHUQDWLYH� WR� LPSURYH� WKH� FRPEXVWLRQ�SURFHVV�RI�PH[LFDQ�KHDY\� IXHO� RLO� DQG� DEDWH� HPLVVLRQ� OHYHOV�� ��WK�&RQJUHVV��RI�WKH�:RUOG�(QHUJ\�&RXQFLO��+RXVWRQ����UHI��������>��@� *XLOOHW� 5��� 7KH� ZDWHU� YDSRU� SXPS� WR� VDYH� IXHO�HQHUJ\�DQG�WR�SURWHFW�WKH�HQYLURQPHQW��(&26�&RQJUHVV��1DQF\�����UHI��������

7DEOHDX��
&\FOHV

5W�Z�3FV� 5W�Z�T���3FV�SRXU�4HFRQV �7H�7V���&�
VRLW5H[HUJORE�3FV

5W�Z�T���3FV�SRXU7H ���7V���&�
VRLW5H[HUJORE�3FV

IDFW�G¶DLU 4HDGGPRO�PRO
& '

WUDGLWLRQQHO��-RXOH� ����� ��������&����YDSHXU �
�� ��������&����YDSHXU �
���� ���� � � �
67,* ����� ����������&������& ����� ��������&������& ����� ���� ���� ���� ����
+$7 ����� ����������&������& ����� ��������&������& ����� ���� ���� ���� ����

WUqV�YDULDEOH�VHORQ�O
XVDJH�GX�IOXLGH�WKHUPLTXH�SURGXLW��SRXYDQW�DWWHLQGUH�����HQ�FDV�GH�F\FOH�FRPELQp��WXUELQHj�JD]���F\FOH�GH�5DQNLQH��DFFRPSDJQp�GH�UpFXSpUDWLRQ�GH�FKDOHXU
7DEOHDX��&\FOHV�3$9(��

5W�Z�3FV� 5W�Z�T���3FV�SRXU�4HFRQV �7H�7V���&�
VRLW5H[HUJORE�3FV

5W�Z�T��3FV�SRXU�7HH ���&7H ���7V�
VRLW5H[HUJORE�3FV

IDFWHXUG¶DLU 4HDGGPRO�PRO & '
WUDGLWLRQQHO�-RXOH� ����� ��������&����YDSHXU �
����� ��������&����YDSHXU �
����� ���� � ���� ����
67,* ����� ����������&������& ����� ��������&������& ����� ���� ���� ���� ����
+$7 ����� ����������&������& ����� ��������&������& ����� ���� ���� ���� ����

7DEOHDX�� 7HJ ����& 7HJ ����& 7HJ ����&
�7
�D ���&5W�FKDXGLqUH�YDSHXU���3FV� ����� ����� ������JDLQ����3FV� ����� ����� ������7
�D ���&5W�FKDXGLqUH�YDSHXU���3FV� ����� ����� ������JDLQ����3FV� ����� ����� ������7
�D ���&5W�FKDXGLqUH�YDSHXU���3FV� ����� ����� ������JDLQ����3FV� ����� ����� �����
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7DEOHDX��
&RQILJXUDWLRQV

IDFWHXU���G¶DLU *DLQ�SRXYRLU�VpFKDQW� WHPS�PD[�UpFXS�
5HI�DLU�DPELDQW���&��K\J�����K3D��KSD ������ �4pYDS�0D[ �������PRO�PRO� ������&
�7
�D  ����&� ������ ������� ������&�7
�D  ����&� ������ ������� ������&�7
�D  ����&� ������ ������� ������&

7DEOHDX��
%LWXPH�������G¶HDX�RULPXOVLRQ� 12[3DUWLFXOHV ��������)LRXO�ORXUG�������G¶HDX 12[3DUWLFXOHV ��������&DUEXUDQW�'LHVHO�������G¶HDX�DTXD]ROH� 12[3DUWLFXOHV IURP������WR�����IURP������WR�����

mailto:remi.guillet@edfgdf.fr
mailto:remi.guillet@edfgdf.fr


5��*LOOHW��UHPL�JXLOOHW#HGIJGI�IU ��

:(7� &20%867,21� 7(&+1,48(6� $1'� &2*(1(5$7,21� $&+,(9(0(176� $1'�3(563(&7,9(6
)RU�PDQ\�\HDUV��ZDWHU�KDV�EHHQ�XVHG�DV��DGGLWLYH��FRPSRQHQW�WR�LPSURYH�FRPEXVWLRQ�HIILFLHQF\��WR�ERRVW�SRZHU��HYHQ�DV� DQ� DQWL�NQRFN� DJHQW�� DV� WHFKQLTXH� WR� UHGXFH 12[� IRUPDWLRQ��7RGD\�� WKH�FKDOOHQJH� LV� WR� ILQG�QHZ�ZD\V� WR�SURPRWH�HQHUJ\�FRQVHUYDWLRQ�DQG�WR�PLQLPL]H�JOREDO�HQYLURQPHQWDO�LPSDFW�8VLQJ� D� �ZHW� FRPEXVWLRQ� WHFKQLTXH��� JDV� WXUELQH� HIILFLHQF\� FDQ�EH� LQFUHDVHG� VXEVWDQWLDOO\���)RU� H[DPSOHV�� WKH� �67,*�F\FOH� �VWHDP� LQ� JDV� F\FOH��� WKH� +$7� F\FOH� �KXPLGLILHG� DLU� WXUELQH� F\FOH�� DUH� JRRG� LOOXVWUDWLRQV� RI� WKH� WXUELQH� F\FOH�SRVVLELOLWLHV�E\�XVLQJ�ZDWHU�DV�DGGLWLYH�FRPSRQHQW�EHVLGH�DLU�DQG�IXHO��WR�FRPSHWH�ZLWK�WKH��FRPELQHG�F\FOHV���)XUWKHUPRUH��WKH�ZDWHU�YDSRU�SXPS� ZKLFK�SUHKHDWV�DQG�KXPLGLILHV�WKH�FRPEXVWLRQ�DLU�E\�UHF\FOLQJ�DOO�WKH�VHQVLEOH�DQG�ODWHQW�KHDW�VWLOO�FRQWDLQHG�LQ�WKH�IOXH�JDVHV�OHDYLQJ�D�FRPEXVWLRQ�SURFHVV��RIIHUV�DQ�RXWVWDQGLQJ�JOREDO�HQHUJ\�HIILFLHQF\���IRFXVLQJ�WKH�IXHO�JURVV�FDORULILF�YDOXH�UHFRYHU\�(OVHZKHUH� WKH� GLUHFW� LQMHFWLRQ� RI� DGGLWLYH� ZDWHU� LQ� FRPEXVWLRQ� FKDPEHUV� RU� WKH� XVH� RI� D� ZDWHU�IXHO� PL[WXUH� DUH�ZHOONQRZQ�ZD\V� WR� UHGXFH� 12[� IRUPDWLRQ� LQ� HQJLQHV���/LNHZLVH� WKH�ZDWHU� YDSRU� UHF\FOHG� E\� WKH�ZDWHU� YDSRU� SXPS�UHGXFHV� WKH� VWRLFKLRPHWULF� FRPEXVWLRQ� WHPSHUDWXUH� DQG� R[\JHQ� FRQFHQWUDWLRQ� LQ� WKH� FRPEXVWLRQ� PL[WXUH� WR� HQVXUH�ILQDOO\�D�GUDVWLF�UHGXFWLRQ�RI�WKH�12[�IRUPDWLRQ��7KHQ�� LQ� FDVH� RI� FRJHQHUDWLRQ� SURFHVVHV� ZH� FDQ� RIWHQ� EHQHILW� RI� DOO� WKH� DGYDQWDJHV� RIIHUHG� E\� WKH� ZHW� FRPEXVWLRQ�WHFKQLTXHV��WR�IRFXVH�D�YHU\�KLJK�JOREDO�HIILFLHQF\�SURFHVV�ZLWK�WKH�EHQHILW�RI�D�YHU\�FOHDQ�FRPEXVWLRQ�0RUH�SDUWLFXODUO\��ZHW�FRPEXVWLRQ�WHFKQLTXHV�VWUHQJWKHQ�WKH�QDWXUDO�JDV�TXDOLWLHV�LQ�KLJK�HIILFLHQF\�SURFHVVHV��IURP�WKH�HQHUJHWLFDO�DQG�HFRORJLFDO�SRLQWV�RI�YLHZ��DV�� FRQGHQVLQJ�ERLOHUV�� GLUHFW�FRQWDFW�ZDWHU�KHDWHUV�� GLUHFW�FRQWDFW�GU\HUV�ZLWK�ODWHQW�KHDW�UHFRYHU\�� UHJHQHUDWLYH�WXUELQHV�LQ�FRJHQHUDWLRQ�FRQWH[W�� �FOHDQ��LQFLQHUDWLYH�SODQW�ZLWK�HQHUJ\�UHFRYHU\�7KH�SURSRVHG�SUHVHQWDWLRQ�ZLOO�FRQFHUQ�DFKLHYHPHQWV��DFWXDO�GHYHORSPHQWV�DQG�SHUVSHFWLYHV�>�����@�
>�@�*XLOOHW�5���������:HW�ZD\�FRPEXVWLRQ���HQHUJ\�HIILFLHQF\���(QYLURQPHQWDO�SURWHFWLRQ��(OVHYLHU�HG��,6%1�������������;������S�����UHI��������>�@�*XLOOHW�5���'X�GLDJUDPPH�K\JURPpWULTXH�GH� FRPEXVWLRQ� DX[�SRPSHV� j� YDSHXU� G¶HDX����8Q�QRXYHDX� UHJDUG� VXU� OD�FRPEXVWLRQ�HW�VHV�DSSOLFDWLRQV�pQHUJpWLTXHV��(OVHYLHU�HG��,6%1��������������������S������UHI��������>�@�*XLOOHW�5���(VWHO�/���7KH�FRPEXVWLRQ�K\JURPHWULF�GLDJUDP�DSSOLFDWLRQ�LQ�WKHUPDO�SURFHVVHV��(&26�&RQJUHVV��1DQF\�������
.H\ZRUGV ��&RPEXVWLRQ��(QYLURQPHQW�(IILFLHQF\�(QHUJ\�7KHUPDO�3URFHVVHV�1LWURJHQ�2[LGHV�+\JURPHWU\�
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