
5HFKHUFKH�pQHUJpWLTXH 6HFWLRQ�(QHUJLHV�UHQRXYHODEOHV 2IILFH�IpGpUDO�GH�O·pQHUJLH�2)(1

5DSSRUW�DQQXHO������ ���MDQYLHU�����3URJUDPPH�© 6RODLUH�DFWLI�² &KDOHXU�HW�6WRFNDJH�GH�FKDOHXU ª$FWLYLWpV�HW�SURMHWV�HQ�����

%DQF�GH�PHVXUH�SRXU�OD�YDOLGDWLRQ�GH�OD�FRPPDQGH�RSWLPDOH�GH�V\VWqPHV�VRODLUHV�FRPELQpV6RXUFH ��,$�(3)/�± /(6%$7�+(6 <YHUGRQ



2IILFH�IpGpUDO�GH�O·pQHUJLH�2)(1:RUEOHQWDOVWUDVVH�����&+������,WWLJHQ Â�$GUHVVH�SRVWDOH���&+������%HUQHWpO�����������������ID[���������������Â�RIILFH#EIH�DGPLQ�FK�Â�ZZZ�HQHUJLH�VFKZHL]�FK
1XPpUR�GH�FRPPDQGH�(1(7��;<=�Â�(1(7��(JQDFKHUVWUDVVH����������$UERQ



S��3URJUDPPH�6RODLUH�DFWLI ��FKDOHXU�HW�6WRFNDJH�GH�FKDOHXU

62/$,5(�$&7,) ��&+$/(85�(7�672&.$*(�'(�&+$/(85�
5DSSRUW�GH�V\QWKqVH������SRXU�OH�SURJUDPPH�GH�UHFKHUFKH�HW�OHV�SURJUDPPHV�3�'

-HDQ�&KULVWRSKH�+DGRUQMFKDGRUQ#VZLVVRQOLQH�FK

6WRFNDJH�VDLVR/H�SOXHW�GH�GOXPH�GHQ�ILDEVpV�GD
QQLHU�GH�FKDOHXU�SRXU�OHV�EkWLPHQWV�GH�OD�689$�j�5RRW��/XFHUQHV�JUDQG�VWRFN�VDLVRQQLHU�GH�6XLVVH�D�pWp�FRQVWUXLW�HQ������j�5RRW�DSUqV���DQV�GH�WUDYDX[�SUpSDUDWRLUHV�LVFXVVLRQ��,O�V¶DJLW�G¶XQ�VWRFN�GLIIXVLI�FRPSRVp�GH����VRQGHV�GH�����P�GH�SURIRQGHXU�GpOLPLWDQW�XQ�Y R�H����
����P��HQYLURQ� /¶pFRQRPLH�G¶pQHUJLH�TXH�GHYUDLW�SURFXUHU�OH�VWRFN�HVW�G¶HQYLURQ�����0:K�WRXW�LOLVDQW�OH�IRQFWLRQQHPHQW�GHV�SRPSHV�j�FKDOHXU��/D�FRQFHSWLRQ�D�XWLOLVp�WRXV�OHV�GpYHORSSHPHQWV�UpDO L�QV�QRWUH�SURJUDPPH�GHSXLV����DQV�



S��3URJUDPPH�6RODLUH�DFWLI ��FKDOHXU�HW�6WRFNDJH�GH�FKDOHXU

&HQWUHV�GH�JUDYLWp�GX�SURJUDPPH�HW�EXWV�IL[pV�SRXU�����
/¶pQHUJLH�VRODLUH�WKHUPLTXH�SHXW�FRQWULEXHU�j�UpGXLUH�QRWUH�FRQVRPPDWLRQ�G¶pQHUJLH�IRVVLOH�GH�PDQLqUH�LPSRUWDQWH��3OXV�GH�����GHV�EHVRLQV�G¶pQHUJLH�GH� OD�6XLVVH�VRQW� UHSUpVHQWpV�SDU� OD� IRXUQLWXUH�GH�FKDOHXU�j�EDVVH� WHPSpUDWXUH��� �R&�SRXU� OH� FKDXIIDJH� GHV� ORFDX[�� ��R&� SRXU� O¶HDX� VDQLWDLUH��� 1RWUH� FRQQDLVVDQFH� GHV� WHFKQLTXHV� GH� SURGXFWLRQ� G¶HDX�FKDXGH�HVW�JUDQGH�DYHF�SOXV�GH����DQV�GH�UHFKHUFKH�HW�GpYHORSSHPHQW��&HSHQGDQW�OHV�TXH VWLRQV�GH�ILDELOLWp�HW�GH�FR�W�UHVWHQW�FHQWUDOHV�SRXU� O¶DFFHSWDWLRQ�SDU�XQ�JUDQG�PDUFKp��&HV�GHX[�DVSHFWV�SHXYHQW�rWUH�DPpOLRUpV�SDU�OD�UHFKHUFKH ��ILDELOLWp�SDU�OH�FKRL[�GHV�PDWpULDX[�HW�GX�GHVLJQ�EDVpV�VXU�OD�FRQQDLVVDQFH�GX�FRPSRUW HPHQW�GHV�SURGXLWV�PLV�HQ�°XYUH�DLQVL�TXH�SDU�GHV�RXWLOV�GH�GLPHQVLRQQHPHQW� DGDSWpV�DX�PDUFKp�� FR�W� SDU� O¶DPpOLRUDWLRQ�FRQWLQXH�GHV�SHUIRUPDQFHV�GRPDLQH�GH�OD�UHFKHUFKH��O¶HIIHW�YROXPH�pWDQW�GX�UHVVRUW�GH�O¶LQGXVWULH�/H�SURJUDPPH���6RODLUH�DFWLI���FKDOHXU�HW�VWRFNDJH�GH�FKDOHXU���D�pWp�RUJDQLVp�HQ������DXWRXU�GHV�D[HV�VXLYDQWV�>� ����@����&RPSRVDQWV�GH�O·LQGXVWULH�VRODLUH ��DPpOLRUHU� OD�FRQQDLVVDQFH�VFLHQWLILTXH�GHV�FDSWHXUV�VRODLUHV�WKHUPLTXHV��GHV�PDWpULDX[�HW�GHV�V\VWqPHV��/HV�EXWV�VRQW�GH�PDLQWHQLU�OH�QLYHDX�GH�TXDOLWp�GHV�FDSWHXUV�HW�V\VWqPHV�VXU�OH�PDUFKp�SDU�GHV� WHVWV� V\VWpPDWLTXHV� HW� H[LJHDQWV�� HW� G¶RIIULU� j� O¶LQGXVWULH� XQ� QLYHDX� pOHYp� GH� FRQVHLOV� SRXU� OD� FRQFHSWLRQ� HW�O¶DPpOLRUDWLRQ�GH�FRPSRVDQWV�RX�V\VWqPHV�j�pQHUJLH�VRODLUH���� 6\VWqPHV� VWDQGDUGLVpV �� UHFKHUFKHU� OHV� PHLOOHXUHV� FRPELQDLVRQV� GH� FRPSRVDQWV� SRXU� OHV� V\VWqPHV FRPELQpV�FKDXIIDJH�HW�HDX�FKDXGH�GH�PDLVRQV� LQGLYLGXHOOHV��DYHF�XQH�SDUWLFLSDWLRQ�DFWLYH�GH�QRV�H[SHUWV�GDQV� OD�7kFKH����GX�SURJUDPPH���6RODU�+HDWLQJ�DQG�&RROLQJ���GH�O
$,(��$JHQFH�,QWHUQDWLRQDOH�GH�O
(QHUJLH���/H�EXW�pWDLW�SRXU������GH�PHWWUH�DX�SRLQW�OH EDQF�G¶HVVDL�GH�V\VWqPHV�j�5DSSHUVZLO�HW�GH�VLPXOHU�OHV�V\VWqPHV�HQ�SURYHQDQFH�GH�OD�6XLVVH����6RODLUH�j�FRQFHQWUDWLRQ ��FDUDFWpULVHU�HQ�FRQGLWLRQV�HVWLYDOHV�OD�PLQL�FHQWUDOH�VRODLUH�WKHUPLTXH���636�����N:�pOHF�WULTXHV�� YHUVLRQ� 3URWR� ��� /H� EXW� pWDLW� GH� SURGXLUH� GHV� N:K� pOHFWULTXHV� VRODLUHV� HW� GH� WHVWHU� OH� FRXSODJH� FDSWHXUV� j�FRQFHQWUDWLRQ�± XQLWp�WKHUPRG\QDPLTXH����6WRFNDJH� VDLVRQQLHU� GH� FKDOHXU �� UHFKHUFKHU� XQ� SURMHW� G¶DPSOHXU� VXIILVDQWH� HQ� 6XLVVH� SRXU� HQYLVDJHU� XQ� VWRFN�VDLVRQQLHU�GLIIXVLI�VDQV�SRPSH�j� FKDOHXU�HW�PLHX[�FRPSUHQGUH�OHV�UpVXOWDWV�GH�FHUWDLQV�SURMHWV�3�'�PHVXUpV�GXUDQW���RX���DQV����6WRFNDJH�GX�IXWXU ��HQULFKLU�QRV�FRQQDLVVDQFHV�GH�EDVH�GX�FRPSRUWHPHQW�GH�OD�]pROLWKH�SRXU�OH�VWRFNDJH�GH�FKDOHXU�j�KDXWH�GHQVLWp�/H�EXGJHW�GHV�SURJUDPPHV�GH�UHFKHUFKH�VRODLUH�pWDQW�HQ�FRQVWDQWH�GLPLQXWLRQ�GHSXLV�SOXVLHXUV�DQQpHV��FHUWDLQV�D[HV�QH�SHXYHQW�rWUH�WUDYDLOOpV�VXIILVDPPHQW�HQ�SURIRQGHXU�HW�ULVTXHQW�G¶rWUH�DUUrWpV�VL�OHV�FRQGLWLRQV�ILQDQFLqUH�GLIILFLOHV�VH�SRXUVXLYHQW�HW�VL�O¶LQGXVWULH�HW�OD�UHFKHUFKH�HXURSpHQQH�QH�SHXYHQW�FRQWULEXHU�1RWUH�SURJUDPPH�DLQVL�GpILQL�SRXU������HVW�HQ�SDUIDLWH�FRKpUHQFH�DYHF�OHV�REMHFWLIV�pQRQFpV�GDQV�OH�SODQ�GLUHFWHXU�GH�OD�UHFKHUFKH�pQHUJpWLTXH�����������HQ�S��������
7UDYDX[�HIIHFWXpV�HW�UpVXOWDWV�DFTXLV
&20326$176�'(�/$�7 (&+1,48(�62/$,5(
&DSWHXUV�VRODLUHV�WKHUPLTXHV�HW�PDWpULDX[/HV�WUDYDX[�GDQV�FHW�D[H��TXL�UHSUpVHQWH�����GHV�PR\HQV�GX�SURJUDPPH��VRQW�FHQWUpV�VXU�OH�S{OH�GH�FRPSpWHQFHV�GX�63)�j�5DSSHUVZLO��(Q������OHV�SURMHWV�VXLYDQWV�RQW�pWp�UpDOLVpV�>�@ ��� 0HVXUH�GHV�FDU DFWpULVWLTXHV�HW�WHVW�GH�TXDOLWp GH����FDSWHXUV�j�HDX�HW���FDSWHXUV�j�DLU�SURSRVpV�SDU�O¶LQGXVWULH��/HV�FDSWHXUV�V¶DPpOLRUHQW�VHQVLEOHPHQW�G¶DQQpH�HQ�DQQpH�HW�OHV�LQGXVWULHOV�IRQW�DSSHO�DX�63)�SRXU�FHUWLILHU�OHXUV�SURGXLWV��/HV�EDQFV�G¶HVVDL�VRQW�HQ�SHUPDQHQFH�WHQXV�HQ�pWDW�GH�IRQFWLRQQHU�HW�QpFHVVLWHQW�SRXU�FH�IDLUH�OH�UHQRX�YHOOHPHQW�SpULRGLTXH�GHV�pTXLSHPHQWV��OD�PDLQWHQDQFH�GHV�LQIUDVWUXFWXUHV�K\GUDXOLTXHV��PpFDQLTXHV�HW�pOHFWURQ L�TXHV��HW�O¶DPpOLRUDWLRQ�SHUPDQHQWH�GHV�ORJLFLHOV�JpUDQW��OHV�PHVXUHV�HW�OHX U�PLVH�HQ�EDVH�GH�GRQQpHV�



S��3URJUDPPH�6RODLUH�DFWLI ��FKDOHXU�HW�6WRFNDJH�GH�FKDOHXU

�� 0LVH�DX�SRLQW�G¶XQ�QRXYHDX�EDQF�G¶HVVDL�SRXU�OHV�FDSWHXUV�SDUWLFXOLHUV��SDU�H[HPSOH�VDQV�JO\FRO�HW�FHX[�GH����P���WHQGDQFH�GH�O¶LQGXVWULH�SRXU�UpGXLUH�OHV�FR�WV

)LJXUH�� ��EDQF�G¶HVVDL�G¶XQ�EORF�FDSWHXU�GH����P�
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2XWLOV�GH�VLPXODWLRQ/HV�RXWLOV�GH�VLPXODWLRQ�VRQW�OD�EDVH�GHV�SURMHWV�UpXVVLV��/HV�LQJpQLHXUV�GRLYHQW�GLVSRVHU�G¶RXWLOV�FDSDEOHV�GH�SUpGLUH�DX�PLHX[�OHV�SHUIRUPDQFHV�G¶LQVWDOODWLRQV�IXWXUHV��HW�TXL�UHVWHQW�VLPSOHV�G¶XVDJH��IDXWH�GH� TXRL�LOV�VRQW�UHMHWpV��(Q�RXWUH��OD�SURIHVVLRQQDOLVDWLRQ�GH�OD�GLVWULEXWLRQ�HVW�QpFHVVDLUH�SRXU�DVVXUHU�XQH�GLIIXVLRQ�ODUJH�GHV�ORJLFLHOV��'DQV�FHWWH�RSWLTXH��OH�SURJUDPPH�VRXWLHQW�OHV�SURMHWV�VXLYDQWV�>�@ ��� /D�YHUVLRQ�WULOLQJXH�GH�3RO\VXQ ����D�pWp�PLVH�VXU�OH�PDUFKp�HQ�MDQYLHU������HW�XQH�YHUVLRQ����3OXV�HQ�MXLQ�������(OOH�FRPSRUWH�GHV�RXWLOV�JUDSKLTXHV�SRXU�VXLYUH� OHV�YDOHXUV�KRUDLUHV�VLPXOpHV��XQ�JpQpUDWHXU�GH�UD S�SRUWV�HQ��� ODQJXHV�HW�����QRXYHOOHV�VWDWLRQV�PpWpRURORJLTXHV��/D�YHUVLRQ�GH�GpPRQVWUDWLRQ�D IDLW� O¶REMHW�GH��
����GHPDQGHV�VXU�OH�VLWH�ZZZ�VRODUHQHUJ\�FK ��(Q�RXWUH��XQH�YHUVLRQ�IHUPpH�D�pWp�IRXUQLH�j�+RYDO�j���
����H[HPSODLUHV�SRXU�XQH�GLVWULEXWLRQ�j�OHXUV�UHYHQGHXUV�HW�GLVWULEXWHXUV�GH�ODQJXH�DOOHPDQGH����
����VXSSOpPHQ�WDLUHV� VRQW� HQ� IDEULFDWLRQ�� 7URLV� DXWUHV� VRFLpWpV� RQW� IDLW� GHV� GHPDQGHV� DQDORJXHV� TXL� VHURQW� KRQRUpHV� HQ�������,O�V¶DJLW�G¶XQH�PDUTXH�GH�VXFFqV�SRXU�3RO\VXQ�HW�GH�EHVRLQ�GX�PDUFKp��/H�VRXWLHQ�DX�GpYHORSSHPHQW�FRQVWDQW�GH� OD�TXDOLWp�HW�GH OD�FRXYHUWXUH�GX� ORJLFLHO�3RO\VXQ�HVW�XQ�PDLOORQ�HVVHQWLHO�G¶XQH�SROLWLTXH�GH�U H�FKHUFKH�SRXU�OH�VRODLUH�WKHUPLTXH��� 3DUDOOqOHPHQW�� OH� GpYHORSSHPHQW� GH� OD� YHUVLRQ� �� GH� 3RO\VXQ� D� GpEXWp�� /D� VWUXFWXUH� LQWULQVqTXH� GH� OD� SU R�JUDPPDWLRQ�HVW�UHYXH�GDQV�FHWWH�YHUVLRQ�DILQ�GH�UHVWHU�j�OD�SRLQWH�GX�WUDLWHPHQW�SDU�REMHWV�GDQV�XQ�HQVHPEOH�PRGXODLUH�� GH� PDQLqUH� j� IDFLOLWHU� OD� PDLQWHQDQFH� GX� ORJLFLHO� HW� VRQ� DGDSWDWLRQ� DX[� QRXYHDX[� V\VWqPHV�G¶H[SORLWDWLRQ�OLpV�DX�:HE��� /H�GpYHORSSHPHQW�GX�VLWH� LQWHUQHW�GX�63)��TXL�D� UHoX����
����DSSHOV�HQ�������D�pWp�RULHQWp�YHUV�XQH�SUR�JUDPPDWLRQ�G\QDPLTXH�GHV�SDJHV��DXWRULVDQW�XQH�JHVWLRQ�HQ�EDVH�GH�GRQQpHV�GHV� LQIRUPDWLRQV�EHDXFRXS�SOXV�VRXSOH�TXH�OD�YHUVLRQ�+70/�FODVVLTXH��/HV�SDJHV�SHXYHQW�rWUH�GpVRUPDLV�PRGLILpHV�SDU�FKDFXQ�GHV�UH V�SRQVDEOHV�j�GLVWDQFH��/D�JHVWLRQ�G\QDPLTXH�D�SHUPLV�G¶pWRIIHU�O¶RIIUH�GX�VLWH�DYHF ��OH�FDWDORJXH�GH�FDSWHXUV�WHVWpV��OH�FDWDORJXH�GH�V\VWqPHV��OH�QRXYHDX�FDOFXODWHXU�GX�FRHIILFLHQW�)¶�G¶XQ�DEVRUEHXU�$EVRUEHU0DVWHU���XQ�PRWHXU�GH�UHFKHUFKH�HW�XQ�JORVVDLUH�VRODLUH�HQ���ODQJXHV�VHUD�HQ�OLJQH�DX�IpYULHU������HQ�YHUVLRQ�DOOHPDQGH��� /H�VHUYHXU�GX�63)��FHQWUH�QHUYHX[�GH�O¶HQVHPEOH�GHV�PHVXUHV�HIIHFWXpHV�j�5DSSHUVZLO��TXL�GDWDLW�GH������DpWp�UHPSODFp�SDU�XQ�V\VWqPH�GH���*%�GH�FDSDFLWp�VRXV�:LQGRZV������HW�WRXWHV�OHV�S URFpGXUHV�OLpHV�RQW�pWp�UpYLVpHV�

http://www.solarenergy.ch/
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'LVVpPLQDWLRQ�GHV�GRQQpHV�PpWpRURORJLTXHV�SRXU�OH�SURMHW�VRODLUH3DU�OH�SDVVp�GDQV�QRWUH�SURJUDPPH��OD�VRFLpWp�0pWpRWHVW�GH�%HUQH�D�GpYHORSSp�OH�FRQFHSW�0pWpRQRUP�TXL�PHW�j�GLVS R�VLWLRQ� GHV� LQJpQLHXUV�� YLD� XQ� ORJLFLHO� HW� XQH� EDVH� GH� GRQQpHV� VXU� &'�520�� GHV� GRQQpHV�PpWpRURORJLTXHV� VRODLUHV�KRUDLUHV SRXU�WRXW�SRLQW�GH�OD�WHUUH��GRQQpHV�SUpFLHXVHV�SRXU�VLPXOHU�WRXW�SURMHW�G¶pQHUJLH�VRODLUH�WKHUPLTXH�DYHF�3RO \�VXQ�RX�7UQV\V�8Q�SURMHW�HXURSpHQ�UHJURXSDQW���LQVWLWXWV�GH�UHFKHUFKH SRXUVXLW�XQ�EXW�VHPEODEOH�PDLV�SOXV�ODUJH�HQ�GRQQpHV�TXL�VHWRQW�GLVSRQLEOHV� HW� VXUWRXW� DFFHVVLEOHV� XQLTXHPHQW� SDU� OH�:HE��0pWpRWHVW� SDUWLFLSH� SRXU� OD�6XLVVH� j� FH� SURMHW� GpQRPPp�62'$��8Q�DFFqV�SURYLVRLUH�D�pWp RXYHUW�j�GHV�ILQV�GH�WHVW�HQ�������/H�EXW�HVW�GH�VLPSOLILHU�O¶DFFqV�DX[�GRQQpHV�PpWpR�URORJLTXHV�PRQGLDOHV�SRXU�OH�SURMHW��0pWpRWHVW�IRXUQLW�GHV�DOJRULWKPHV�GH�FDOFXO�GX�UD\RQQHPHQW�VXU�VXUIDFH�LQFOLQpH�HW�OH�FDOFXO�GX�WURXEOH�GH�O¶DWPRVSKqUH��/¶HQVHPEOH�GpYHORSSp�HQ�-DYD�HW�;0/��HVW�DPELWLHX[��8Q�WUDYDLO�VXU�OH�SXEOLF�FLEOH�GH�FHW�RXWLO�QRXV�VHPEOH�FHSHQGDQW�HQFRUH�QpFHVVDLUH�SRXU�DIILQHU�OH�SURGXLW�>�@�
6<67(0(6�(7�,167$//$ 7,216�62/$,5(6�3285� /(�%$7,0(17
&LWp�VRODLUH�GH�3ODQ�OHV�2XDWHV
/H�UDSSRUW�ILQDO�GH�FH�SURMHW�GH�UHFKHUFKH�D�pWp�SXEOLp�HQ�������,O�V¶DJLW�Oj�G¶XQ�WUqV�ERQ�UDSSRUW�VFLHQWLILTXH�PRQWUDQW�OHV�DYDQFpHV� WHFKQLTXHV� HW� OHV� GLIILFXOWpV� UHQFRQWUpHV� SRXU� O¶H[SORLWDWLRQ� GH� OD� FLWp� HW� GH� VD� WRLWXUH� VRODLUH� LQQRYDQWH� HQ�������/HV�UpVXOWDWV�GH�FH�SURMHW�VRQW�XWLOLVpV�SDU�OH�IDEULFDQW�GH�OD�WRLWXUH�VXU�OHV�PDUFKpV�LQWHUQDWLRQDX[�>��@�
6\VWqPHV�FRPELQpV ��PHVXUHV�HW�RSWLPLVDWLRQ/HV�FRPSRVDQWV�HW�PDWpULDX[�GRLYHQW�rWUH�pWXGLpV�SRXU�HX[�PrPHV��&HSHQGDQW�OD�VRPPH�GHV�FRPSRVDQWV�FRQVWLWXH�XQ�V\VWqPH�TXL�GRLW�rWUH�pWXGLp�DILQ�G¶RSWLPLVHU�VRQ�IRQFWLRQQHPHQW��/H�PDUFKp�GX�FOLHQW�ILQDO�HVW�DFKHWHXU�GH�V\VWqPH�HW�QRQ�SDV�G¶pOpPHQWV�HW�FH�VRQW�FHV�V\VWqPHV�TX¶LO�FRQYLHQW�GH�FUpGLELOLVHU�HW�GH�VWDQGDUGLVHU��&¶HVW�XQH�GHV�PLVVLRQV�GH�QRWUH�SURJUDPPH���� /H�V\VWqPH� OH�SOXV� UpSDQGX�HQ�6XLVVH�HVW� OH�NLW�VRODLUH�GH�SUpSDUDWLRQ�G·HDX�FKDXGH�VDQLWDLUH SRXU�XQH�PDLVRQ�IDPLOLDOH��1RXV�DYRQV�SDU� OH�SDVVp�HQ�6XLVVH�GpYHORSSp�OH�VDYRLU �IDLUH�GH�PHVXUHV�UDSLGHV�SRXU�FD�UDFWpULVHU�GH�WHOV�V\VWqPHV��3OXV�GH����RQW�pWp�WHVWpV�HQWUH� �����HW�������/D�GHPDQGH�GH�O¶LQGXVWULH�HVW�Gp�VRUPDLV�SOXV�IDLEOH����HQ��������/H�63)�PDLQWLHQW�FHSHQGDQW�OHV�pTXLSHPHQWV�FDU�OD�JpQpUDWLRQ�VXLYDQWH�D U�ULYH�>�@��� 3DU�FRQWUH��OHV�V\VWqPHV�GLW�FRPELQpV RQW�pWp�SHX�pWXGLpV�HQ�ODERUDWRLUH�DORUV�TXH�OHXU�SRWHQWLHO�VXU�OH�PDU�FKp�HVW�JUDQG��/H�63)�D�FRQVWUXLW�XQ�EDQF�G¶HVVDL�FRPSOHW�GH�WHO�V\VWqPH����j����N:��>�@��/HV�FDSWHXUV�HW�OD�GHPDQGH�HQ�FKDOHXU�GX�EkWLPHQW�HW�SRXU� O¶HDX�FKDXGH�VDQLWDLUH�VRQW�VLPXOpV��PDLV�OD�UpJXODWLRQ�� OH�VWRFN�HW�O¶DSSRLQW�VRQW�SK\VLTXHPHQW�WHVWpV��/¶LQYHVWLVVHPHQW�GDQV�XQ�WHO�ODERUDWRLUH�HVW�LPSRUWDQW�HW�OD�PLVH�DX�SRLQW�GpOLFDWH��3DU�H[HPSOH�� OD�PHVXUH�GHV�TXDQWLWpV�GH�JD]�FRQVRPPp�FKDTXH�PLQXWH�GRLW�rWUH�WUqV�SUpFLVH��/HV�GpYHORSSHPHQWV�HQ�PDWLqUH�GH�V\VWqPH�FRPELQp�HQ�(XURSH�LPSRVHQW�FHSHQGDQW�GH�SRXYRLU�WHVWHU�OH�V\VWqPH�HQ�HQWLHU�VL�RQ�YHXW�VRLW�FHUWLILHU�TXH�OHV�SHUIRUPDQFHV�DQQRQFpHV�SDU�OH�IDEULFDQW�VRQW�HIIHFWLYHV��VRLW�DPpOL R�UHU�OD�FRQFHSWLRQ�G¶HQVHPEOH��SRXU�PLHX[�XWLOLVHU�OHV�N:K�VRODLUHV�HW�GRQF�UpGXLUH�OH�FR�W��8QH�SpULRGH�W\S LTXH�GH�WHVWV�HVW�GH����MRXUV�HW�OH�EDQF�GX�63)�SHUPHW�GH�UpDOLVHU�WRXWH�FRPELQDLVRQ�GH�FRQGLWLRQV�G¶H[SORLWDWLRQ�FRPPH�GDQV� OD� UpDOLWp��8QH�GLIILFXOWp�HVW� GDQV� OD�GpILQLWLRQ�GH�FHV�FRQGLWLRQV��/¶DSSRUW�GH� OD� 7kFKH� ,($����© 6RODU�&RPELV\VWHPV ª TXH�QRXV�DYRQV�LQLWLp�HQ������HVW�LFL�GpWHUPLQDQW ��OH�GLDORJXH�HQWUH�ODERUDWRLUHV�HW�FKHUFKHXUV�HXURSpHQV�GpERXFKHUD�FHUWDLQHPHQW�VXU�XQH�QRUPH�GH�WHVWV�GDQV�OHV�PRLV�j�YHQLU��(1��������HW�������� ��7KHUPDO�VRODU�V\VWHPV�DQG�FRPSRQHQWV� ± )DFWRU\�PDGH�V\VWHPV���6LJQH SRVLWLI�GH�QRWUH�DQWLFLSD�WLRQ ����� IDEULFDQWV�GH�V\VWqPHV�FRPELQpV��GRQW���VXLVVHV��VH�VRQW� LQVFULWV�SRXU�XQ� WHVW�DX�63)��pJDOHPHQW�JUkFH�DX�VRXWLHQ�GH� OD�62)$6�HW�GH� OD�3520(6�SRXU� IDLUH�FRQQDvWUH� OH�EDQF�HQ�6XLVVH��&RPSWH� WHQX�GHV�PR\HQV�PLV�HQ�°XYUH��XQ�WHVW�QH�SHXW�rWUH�RIIHUW�JUDWXLWHPHQW�HW�O¶LQGXVWULHO�SDUWLFLSH�DX�FR�W��/H�WHVW�VHUD�j�O¶DYHQLU�XQ�pOpPHQW�LPSRUWDQW�GH�FHUWLILFDWLRQ�GH�TXDOLWp�HW�SHUPHWWUD�G¶DPpOLRUHU�WRXW�V\VWqPH�PHVXUp ��XQ�PR�GqOH�G\QDPLTXH�HVW�HQ�HIIHW�FRQVWUXLW�SRXU�FKDTXH�V\VWqPH�TXL��YDOLGp�VXU� OHV�PHVXUHV��SHUPHW�GHV�VLPXOD�WLRQV� GH� YDULDQWHV� G¶H[SORLWDWLRQ�� ,O� V¶DJLW� GX� SUHPLHU� EDQF� G¶HVVDL� GH� FHWWH� DPSOHXU� DX�PRQGH� GDQV� OH� G R�PDLQH��TXL�VHUD�SOHLQHPHQW�RSpUDWLRQQHO�HQ������

http://soda.jrc.it/SIS/entry/
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�� /D�WkFKH����GX�SURJUDPPH�,($�6RODU�+HDWLQJ�DQG�&RROLQJ LQWLWXOp�© 6RODU�&RPELV\VWHPV ª D�WHUPLQp�VD�WURL�VLqPH�DQQpH�GH�WUDYDX[��5DSSHORQV�TX¶HOOH�UHJURXSH����SD\V�GDQV�OH�EXW�G¶DPpOLRUHU�OHV�V\VWqPHV�FRPELQpV�SDU�RSWLPLVDWLRQ�HW�G¶DLGHU�j�OHV�IDLUH�FRQQDvWUH�VXU�OH�PDUFKp��/D�6XLVVH�SUHQG�XQH�SDUW�DFWLYH�j�FH V�WUDYDX[��QRWDPPHQW�HQ�GLULJHDQW�OD�VRXV�WkFKH�$�© 6XUYH\�DQG�GLVVHPLQDWLRQ�RI�UHVXOWV ª��(Q�������JUkFH�j�GHX[�PHH�WLQJV� G¶H[SHUWV�� GRQW� XQ� RUJDQLVp� SDU� OD� 6XLVVH� j� 5DSSHUVZLO�� HW� O¶HIILFDFLWp� GX� FRXUULHU� pOHFWURQLTXH�� OD�GHX[LqPH�OHWWUH�G¶LQIRUPDWLRQ TXL�H[SRVH�OHV�UpVXOWDWV�GH�OD�7kFKH�j�O¶DYDQFHPHQW�j�O¶LQWHQWLRQ�GH�O¶LQGXVWULH�D�pWp�SXEOLpH��8QH�QRXYHOOH�PpWKRGH�GH�FRPSDUDLVRQ�GHV�V\VWqPHV�HQWUH�HX[�D�pWp�LPDJLQpH�SDU� XQ�H[SHUW�GH�)UDQFH�HW�WHVWpH�SDU�WRXV��ILJXUH�����(OOH�VH�UpYqOH�WUqV�HIILFDFH�SRXU�pYDOXHU�UDSLGHPHQW�OD�SHUIRUPDQFH�G¶XQ�V\VWqPH�SDU�UDSSRUW�DX[�DXWUHV�GLVSRQLEOHV�VXU�OH�PDUFKp�HW�SRVLWLRQQHU�WRXW�SRLQW�G¶XQH�DQDO\VH�SDUDPpWULTXH�>�@�

)LJXUH�� ��8QH�QRXYHOOH�PpWKRGH�GH�FDUDFWpULVDWLRQ�GHV� LQVWDOODWLRQV�VRODLUHV�FRPELQpV�GpYHORSSpH�GDQV� OD�7kFKH����SDU�7KRPDV�/HW]�SHUPHW�XQ�DOLJQHPHQW�VXUSUHQDQW�GH�GLYHUV�FDV�G¶RSWLPLVDWLRQ��8QH� UpHOOH� LQQRYDWLRQ�GHSXLV� OD� IDPHXVH�PpWKRGH�SKL�IFKDW�GH�������)VDY� �)UDFWLRQ�RI�HQHUJ\�VDYHG�E\�VRODU��)6&� �)UDFWLRQQDO�6RODU�&RQVXPSWLRQ��9RLU�OH�VLWH�GH�OD�7kFKH���
'XUDQW�������WRXWHV�OHV�FRQGLWLRQV�DX[�OLPLWHV�QpFHVVDLUHV�SRXU�OHV�FRPSDUDLVRQV�GHV����V\VWqPHV�JpQp ULTXHV�UHFHQ�VpV�HW�GpFULWV�HQ����� HW������RQW�pWp�GpILQLHV�GDQV�OD�VRXV�WkFKH�$��&H�VHUD�VDQV�GRXWH�G¶DLOOHXUV�OD�EDVH�G¶XQH�IXWXUH�QRUPH��/HV�EDQFV�G¶HVVDL�HW�OHV�SURFpGXUHV�GH�WHVW�RQW�pWp�ILQDOLVpV�SDU�OD�VRXV �WkFKH�%��HW�OHV�PRGXOHV�ORJLFLHOV�PDQ�TXDQW RQW�pWp�GpYHORSSpV�SDU�OD�VRXV�WkFKH�&��7RXV�OHV�LQVWUXPHQWV�VRQW�HQ�SODFH�SRXU�O¶pYDOXDWLRQ�FRPSDUDWLYH�GXUDQW������

�� 1RWUH� SURJUDPPH� D� GHX[� pTXLSHV� SDUWLFLSDQW� j� OD� 7kFKH� �� �� O¶pTXLSH� GH�5DSSHUVZLO� TXL� VH� FRQFHQWUH� VXU�O¶RSWLPLVDWLRQ�G¶XQ�V\VWqPH�© WDQN�LQ�WDQN ª��HW�TXL�D�HQ������FRQVWUXLW�OH�EDQF�G¶HVVDL�GpFULW�SUpFpGHPPHQW�HW�GpILQL� OHV� SURFpGXUHV� GH� WHVWV�� HW� O¶pTXLSH� (3)/�<YHUGRQ� TXL� pWXGLH� XQ� V\VWqPH� FRPELQp� GH� W\SH� $USqJH�G¶$JHQD��&HWWH�GHUQLqUH�pTXLSH�SRXUVXLW�GHX[�EXWV ��G¶XQH�SDUW� O·RSWLPLVDWLRQ�G·XQ�V\VWqPH�FRPELQp FRP�SRUWDQW�O¶DSSRLQW�LQWpJUp�GDQV�OD�FXYH�GH�VWRFNDJH��G¶DXWUH�SDUW�OD�PLVH�DX�SRLQW�G¶DOJRULWKPHV�GH�FRQWU{OH�R S�WLPDO�SRXU�XQH�FRPPDQGH�SUpGLFWLYH�GH�V\VWqPHV�FRPELQpV� >�@��� /¶RSWLPLVDWLRQ�HVW�FRQGXLWH�j�<YHUGRQ�SDU�OH�/(6%$7�GX�3URIHVVHXU�'LQG�GH�OD�PDQLqUH�VXLYDQWH�>��@ ��PHVX�UHV�G¶XQ�V\VWqPH�GH����P� SRXU�����OLWUHV�GH�VWRFNDJH�LQVWDOOp�GDQV�XQH�PDLVRQ�IDPLOLDOH��pFRQRPLH�PHVXUpH������HW� pWXGH� HQ� ODERUDWRLUH� G¶DPpOLRUDWLRQV� GH� O¶LQVWDOODWLRQ� QRWDPPHQW� GH� OD� FXYH�� 8Q�PRGqOH�7UQV\V� GH�O¶LQVWDOODWLRQ� D� pWp� PLV� DX� SRLQW� HW� SHUPHW� O¶DQDO\VH� SDUDPqWULTXH� HQ� YXH� GH�PD[LPLVHU� OD� SHUIRUPDQFH� GH�O¶LQVWDOODWLRQ�� /¶pWXGH� D� GpMj� SHUPLV� HQ� ����� XQH� GLPLQXWLRQ� GHV� SHUWHV� WKHUPLTXHV� GH� ���� SDU� GLII pUHQWV�GLVSRVLWLIV�TXL�RQW�pWp�LQWURGXLWV�j� OD�IDEULFDWLRQ��(Q�������WRXWHV�OHV�SLVWHV�VLPSOHV�RQW�pWp�LQYHVWLJXpHV�SRXU�DXJPHQWHU�OD�IUDFWLRQ�VRODLUH��PDLV�VDQV�GRQQHU�GH�UpVXOWDW�SUREDQW��/HV�DPpOLRUDWLRQV�UHVWHQW�PDUJLQDOHV�HW�OD�FRPPDQGH�SUpGLFWLYH�SDUDvW�OD�YRLH�OD�SOXV�SURPHWWHXVH�
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/D�FRPPDQGH�SUpGLFWLYH�GpYHORSSpH�SDU�O¶LQVWLWXW�G¶DXWRPDWLTXH�GH�O¶(3)�/DXVDQQH�SUHQG�HQ�FRPSWH�OHV�SU p�YLVLRQV�PpWpRURORJLTXHV�GH� O¶,QVWLWXW�6XLVVH�GH�0pWpRURORJLH DFFHVVLEOHV�YLD� ,QWHUQHW�� OHV�FDUDFWpULVWLTXHV�GH�O¶LQVWDOODWLRQ�VRODLUH�HW�FHOOHV�GX�EkWLPHQW��/¶DOJRULWKPH�GpULYH�GH�FHOXL�PLV�DX�SRLQW�SRXU� OHV�NLWV�VRODLUHV� OHV�DQQpHV� SUpFpGHQWHV�� /H� SDUDPqWUH� G¶RSWLPLVDWLRQ� HVW� OD� SXLVVDQFH� GH� O¶DSSRLQW�� DYHF� XQH� FRQWUDLQWH� VXU� OH�FRQIRUW� LQWpULHXU�HW� OD� WHPSpUDWXUH�GH� IRXUQLWXUH�GH� O¶HDX�FKDXGH�VDQLWDLUH��/D�SXLVVDQFH�VRODLUH�SHXW�pJDOH�PHQW�rWUH�© RSWLPLVpH ª�HQ�PRGXODQW�OH�GpELW�GH�OD�SRPSH�VRODLUH��HW�LO�HVW�GpPRQWUp�TXH�O¶RSWLPXP�HVW�DWWHLQW�ORUVTXH�OH�GpELW�HVW�SURSRUWLRQQHO�j�O¶LUUDGLDQFH��/¶DOJRULWKPH�FRPSUHQG�XQH�FRPPDQGH�GLWH�DQWLFLSDWLYH��FDOFXO�GH� OD� WHPSpUDWXUH� GH� GpSDUW� GX� FKDXIIDJH� RSWLPDOH� VXU� OD� EDVH� GH� SUpYLVLRQV� GH� OD� WHPSpUDWXUH� HW� GH�O¶HQVROHLOOHPHQW�� FH�TXL�QpFHVVLWH� O¶LQYHUVLRQ�GX�PRGqOH�GX�EkWLPHQW��HW�XQH�FRPPDQGH�j� UpWURDFWLRQ�FRUUL J�HDQW�OHV�pYHQWXHOV�pFDUWV�REVHUYpV�VXU�OD�WHPSpUDWXUH�DPELDQWH��OH�PRGqOH�GX�EkWLPHQW�Q¶HVW�HQ�HIIHW�MDPDLV�SDUIDLW� FDU� VLPSOLILp��� (Q� ������ OD� FRPPDQGH� SUpGLFWLYH� D� pWp� LPSOpPHQWpH� VXU� XQ� RUGLQDWHXU� UHOLp� DX� EDQF�G¶HVVDL�GX�/(6%$7�PDLV�GHV�GLIILFXOWpV� OLpHV�j� OD�SUpFLVLRQ�GHV�PHVXUHV�HW�j� OD�QRQ�ILDELOLWp�GHV�RUGLQDWHXUV�RQW�HQWUDvQp�XQ�UHWDUG�LPSRUWDQW��'XUDQW�������LO�FRQYLHQGUD�GH�UDWWUDSHU�FH�UHWDUG�WRXW�HQ�GpYHORSSDQW�OD�FRP�PDQGH�DYHF�XQ�LQGXVWULHO�GX�UpJODJH�SRXU�XQH�LPSOpPHQWDWLRQ�VXU�XQ�PLFUR �SURFHVVHXU�
352'8&7,21�'(�+$87(�7(03e5$785(� (7�'·(/(&75,&,7(
&HQWUDOH�VRODLUH�SLORWH�GH����N:H�636�>������@/D�SRVVLELOLWp�GH�SURGXLUH�GH�O¶pOHFWULFLWp�SDU�YRLH�VRODLUH�WKHUPLTXH�D�pWp�GpPRQWUpH�HQ������GXUDQW�TXHOTXHV�KHXUHV��,O�V¶DJLVVDLW�HQ������GDQV�OH�SURMHW�636 GX�/(1,�(3)/�HW�GH�&RJHQHU�G¶XQH�SDUW��GH�WUDYDLOOHU�DYHF�XQH�SXLVVDQFH�VRODLUH�GRXEOpH��FRQVWUXFWLRQ�GH�OD�GHX[LqPH�OLJQH�GH�FDSWHXUV��HW��G¶DXWUH�SDUW��GH�IDLUH�IRQFWLRQQHU�O¶LQVWDOODWLRQ�VXIILVDPPHQW�ORQJWHPSV�SRXU�GpPRQWUHU�OD�VWDELOLWp�GH�OD�VROXWLRQ��/D�GHX[LqPH�OLJQH�GH�FDSWHXUV�D�pWp�FRQVWUXLWH�DYHF�GHV�DPpOLRUD�WLRQV�QRWDEOHV�SDU�UDSSRUW�j�OD�SUHPLqUH�HW�OH�FKDPS�GH�FDSWHXUV�&(3�D�IRQFWLRQQp�GXUDQW�WRXW�O¶pWp�������/D�UXSWXUH�GX�YHUUH�GH� O¶XQ�GHV����WXEHV�6ROHO�HVW�j�GpSORUHU�VDQV�FRQVpTXHQFH�PDMHXUH�SRXU� O¶H [SORLWDWLRQ�GHV�WHVWV��&HSHQGDQW�OD�VLPSOLILFDWLRQ�GH�OD�OLJQH�IRFDOH�GH�UpFHSWLRQ�HVW�j�UHFKHUFKHU��HQ�V¶DIIUDQFKLVVDQW�GX�WXEH�VRXV �YLGH�DFKHWp�j�O¶H[WpULHXU��/H�UDSSRUW�ILQDO�GH�OD�SDUWLH�FDSWHXU�&(3�VHUD�GLVSRQLEOH�HQ�PDUV�������XQ�GpODL�D\DQW�pWp�DFFR UGp�j�&RJHQHU��

)LJXUH�� ��&DSWHXUV�&(3�GH�&RJHQHU�HW�XQLWp�WKHUPRG\QDPLTXH�GH����N:H�GX�/(1,�(3)/�EDVpH�VXU�GHV�WXUELQHV�VFUROO

http://www.meteoschweiz.ch/de/
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/HV�HVVDLV�GH� OD�SDUWLH� WXUELQH�RQW�pWp�FRQFOXDQWV�PDOJUp�GH� IUpTXHQWHV�SHWLWHV�SDQQHV�GH�GLIIpUHQWV�FRPSRVDQWV�P L�QHXUV ��OHV 25&��2UJDQLF�5DQNLQH�&\FOH��RQW�PRQWUp�XQH�ERQQH�WROpUDQFH�j�XQH�VRXUFH�FKDXGH�j�WHPSpUDWXUH�HW�SXL V�VDQFH�YDULDEOHV��HW� LOV�VH�VRQW�DGDSWpV�VDQV�SUREOqPHV�PDMHXUV�DX[�GLIIpUHQWHV�FRQGLWLRQV�WRXW�DX�ORQJ�G
XQH�MRXUQpH��&H�TXL� FRQVWLWXH�XQ� VXFFqV��&HSHQGDQW VL� OH� UD\RQQHPHQW�VRODLUH�GHYLHQW� WURS� IDLEOH�� OHV�SHUIRUPDQFHV�VH�GpJUDGHQW�VXEVWDQWLHOOHPHQW��VXUWRXW�GDQV�OD�FRQILJXUDWLRQ�DFWXHOOH�DYHF�GHV�WXUELQHV�VXUGLPHQVLRQQpHV�SDU�UDSSRUW�DX�FKDPS�GH�FDSWHXUV�VRODLUHV��OLPLWDWLRQ�ILQDQFLqUH���'H�SOXV��HQ�PRGH� GH� IRQFWLRQQHPHQW�VRODLUH�VHXO�� OH�F\FOH�EDVVH� WHPSpUDWXUH�QH�SURGXLW�SOXV�G
pQHUJLH�pOHFWULTXH�HQ�GHVVRXV�GH�FHUWDLQHV�FRQGLWLRQV�j� O
pYDSRUDWHXU��&H�FDV�HVW�IUpTXHQW�HQ�ILQ�GH�MRXUQpH�RX�ORUV�G
XQ�SDVVDJH�QXDJHX[�SURORQJp��&HSHQGDQW�OH�JURXSH�GH�FRJpQpUDWLRQ��LQVWDOOp�HQ�UHOqYH�GX�VRODLUH��D�GpPRQWUp�O
DYDQWDJH�G
DFFURvWUH�OD�VRX�SOHVVH�GH�IRQFWLRQQHPHQW�SDU�UDSSRUW�DX�IRQFWLRQQHPHQW�HQ�PRGH�VRODLUH�VHXO��&HWWH�VRXSOHVVH�DFFUXH�SHUPHW�G
DEDL V�VHU�OD�OLPLWH�LQIpULHXUH�GH�UD\RQQHPHQW�QpFHVVDLUH�SRXU�O
XWLOLVDWLRQ�GH�OD�FHQWUDOH�HW�UHQG�O¶LQVWDOODWLRQ�DWWUDFWLYH�SRXU�XQ�GLVSDWFKLQJ��FDU�FDSDEOH�GH�IRQFWLRQQHU�j�SXLVVDQFH�GH�VRUWLH�TXDVL�FRQVWDQWH�7RXWHIRLV� OHV�SHUIRUPDQFHV�GH� O¶HQVHPEOH�QH�VRQW�SDV�FRQIRUPHV�DX[�DWWHQWHV�HW�GHV�DPpOLRUDWLRQV�VRQW�SRVVLEOHV�HW�SRXUUDLHQW�rWUH�UpDOLVpHV�HQ������/HV�UpVXOWDWV�GH�FH�SURMHW�RXYUHQW�OD�SRUWH�j �� XQH�DSSOLFDWLRQ�SOXV�ODUJH�GHV�F\FOHV�GH�5DQNLQH�PRGXODLUHV��TXL�GpSDVVH�OH�FDGUH�SXUHPHQW�VRODLUH�HQ�RIIUDQW�XQH� VROXWLRQ� FUpGLEOH� j� OD� YDORULVDWLRQ� G
pQHUJLH� WKHUPLTXH� j� EDVVH� HW� PR\HQQH� WHPSpUDWXUH� �UHMHWV� j� ������R&��� XQH�DSSOLFDWLRQ�GX�FDSWHXU�j�FRQFHQWUDWLRQ�&(3�GDQV�GHV�SURMHWV�LQGXVWULHOV�RX�DJULFROHV�HQ�6XLVVH�RX�GDQV�OH�EDVVLQ�PpGLWHUUDQpHQ��/H�FDSWHXU�SHXW�DWWHLQGUH�DLVpPHQW����2&HQ�FRQGLWLRQV�HVWLYDOHV�HQ�6XLVVH�D YHF�GHV�HIILFDFLWpV�GpSDVVDQW�����SDU�UDSSRUW�j�OD�VXUIDFH�G¶HPSULVH�GHV�PLURLUV�/H�FRXSODJH�VRODLUH�25&�D�pWp�GpPRQWUp��/HV�GHX[�FRPSRVDQWV�SHXYHQW�GqV�ORUV�rWUH�GH�QRXYHDX�VpSDUpV�SRXU�SRXUVXLYUH�XQH�YRLH�G¶RSWLPLVDWLRQ�GH�GpWDLO��FKDFXQ�GH�OHXU�F{Wp�VL OHV�PR\HQV�ILQDQFLHUV�OH�SHUPHWWHQW�
672&.$*(�6$,6211,(5� '(�&+$/(85�
2SWLPLVDWLRQ�G¶LQVWDOODWLRQ�HW�RXWLOV�GH�VLPXODWLRQ/HV�DQQpHV������HW������RQW�pWp�PDUTXpHV�SDU�XQ�IRUW�UDOHQWLVVHPHQW�GHV�SURMHWV�SLORWHV�DYHF�VWRFNDJH�VDLVRQQLHU�GH�FKDOHXU�� /HV�QRXYHOOHV� FRQVWUXFWLRQV�G¶DPSOHXU�VRQW�SHX�QRPEUHXVHV�HW� O¶LQYHVWLVVHPHQW�VH�SRUWH�DYDQW� WRXW�HW� OpJLW L�PHPHQW�VXU� OHV�pFRQRPLHV�G¶pQHUJLH�GLWHV�© SDVVLYHV ª��1RXV�SHQVRQV�TXH�FHWWH�VLWXDWLRQ�SRXUUDLW�rWUH�SDVVDJqUH�HW�QRXV�PHWWRQV�j�SURILW�FHWWH�SpULRGH�SRXU�O¶XWLOLVDWLRQ�GH�WRXWHV�OHV�GRQQpHV�TXH�QRXV�DYRQV�REWHQXHV�ORUV�GH�OD�PHVXUH�GH�SURMHWV�SLORWHV�HQWUH������HW�������(Q�RXWUH��QRXV�SHQVRQV�TX¶XQ�SURMHW�3�'�PHVXUp� GHYUDLW SUDWLTXHPHQW�GDQV�WRXV�OHV�FDV�IDLUH�O¶REMHW�G¶XQH�VLPXODWLRQ�D�SRVWHULRUL�SRXU�FRPSUHQGUH�FH�TXH�O¶RQ�SHXW�DPpOLRUHU�&¶HVW�DLQVL�TXH�OHV�PHVXUHV�GX�SURMHW�:ROOHUDX ����VRQGHV�GH�����P��VRQW�H[SORLWpHV�SDU�'��3DKXG�GX�6836,�DX�7HV�VLQ� SRXU� FDOLEUHU� XQ� PRGqOH� GH� VLPXODWLRQ� KRUDLUH� GH� O¶LQVWDOODWLRQ� FRPSOqWH�� DILQ� GH� GpWHUPLQHU� WRXV� OHV� D[HV�G¶DPpOLRUDWLRQ�SRVVLEOH�D�SRVWHULRUL��(Q�������OH�PRGqOH�GH�O¶LQVWDOODWLRQ�DVVH]�FRPSOH[H�GH�:ROOHUDX��DYHF�GLVWULEXWLRQ�SRVVLEOH�GH�FKDXG�HW�IURLG��EDVp�VXU�7UQV\V�3LOHVLP�SUpFpGHPPHQW�GpYHORSSp�GDQV�QRWUH�SURJUDPPH��D�pWp�ILQDOLVp��/HV�WUDYDX[�GH�FDODJH�HW�G¶RSWLPLVDWLRQ�VH�IHURQW�HQ������>��@'DQV� OD�PrPH� SKLORVRSKLH� GH� YDORULVDWLRQ� GHV�PHVXUHV� VXU� GHV� SURMHWV� SLORWHV�� OHV� GHX[� DQQpHV�PHVXUHV� GX� SURMHW�6HUVR��SRQW�VXU�DXWRURXWH�j�'lUOLQJHQ�FKDXIIp�HQ�KLYHU�SDU�XQ�VWRFN�VRXWHUUDLQ�GH���
����P � FKDUJp�SDU�OD�FKDXVVpH�HQ�pWp��VRQW�H[SORLWpHV�pJDOHPHQW�SDU�'��3DKXG��/HV�PHVXUHV�VRQW�GLVSRQLEOHV�SDU�SDV�GH����PLQXWHV�SRXU������HW�������/H�PRGqOH� EDVp� VXU� OH� IDPHX[�'67�GH�+HOOVWU|P�� FKHUFKHXU� VXpGRLV� DYHF� TXL� QRXV� FROODERURQV� GHSXLV� ������ D� pWp�LQWpJUp�DX�VLPXODWHXU�VRODLUH�7516<6�HQWUH������HW������HW�DGDSWp�j�GLYHUVHV�FRQGLWLRQV�SDUWLFXOLqUHV�GHV�VWRFNV�HQ�6XLVVH�GHSXLV��$SUqV�FDODJH��OD�FRPSDUDLVRQ�PHVXUHV�FDOFXO�VXU���DQV�HVW�WUqV�ERQQH��PRLQV�GH����R&�G¶pFDUW��OD�WHP�SpUDWXUH�GX�VWRFN�D\DQW�pYROXp�HQWUH��R&�DX�PLQLPXP�HW�����R&�DX�PD[LPXP�GXUDQW���DQV���/H�PRGqOH�GpVRUPDLV�FDOp�VHUD�XWLOLVp�HQ������SRXU�HIIHFWXHU�XQH�DQDO\VH�SDUDPpWULTXH�SRXU��G¶XQH�SDUW�GRQQHU�GHV�UqJOHV�GH�GLPHQVLRQQHPHQW�JpQpULTXH�GH�WHOOHV�LQVWDOODWLRQV�HW��G¶DXWUH�SDUW��UHFKHUFKHU�XQ�pYHQWXHO�RSWLPXP�pFRQRPLTXH�>��@�6HUVR�D�GpEXWp�HQ�������/H�GRPDLQH�GX�VWRFNDJH�VRXWHUUDLQ�GH�FKDOHXU�QpFHVVLWH�GHV�SpULRGHV�ORQJXHV�GH�UHFKHUFKH�SRXU� WLUHU� SDUWL� GHV� LQIRUPDWLRQV� UpFROWpHV� VXU� OH� WHUUDLQ�� FDU� OD� FRQVWDQWH�GH� WHPSV�G¶XQ�VWRFN�HVW�GH�XQH�DQQp H�SDU�GpILQLWLRQ��/HV�GHX[�SURMHWV�G¶H[SORLWDWLRQ�GHV�PHVXUHV�GH�:ROOHUDX�HW�6HUVR�QRXV�SHUPHWWHQW�HQ�RXWUH�GH�PDLQWHQLU�GHV�



S��3URJUDPPH�6RODLUH�DFWLI ��FKDOHXU�HW�6WRFNDJH�GH�FKDOHXU

RXWLOV�GH�VLPXODWLRQ�j�OD�SRLQWH�GX�GRPDLQH�SRXU�OH�GLPHQVLRQQHPHQW�GH�SURMHWV�QRXYHDX[�FRPPH�FHOXL�GH�OD�689$�j�5RRW�
&DV�W\SH�HW�5HFKHUFKH�GH�SURMHW�SLORWH/D�UpDOLVDWLRQ�GX�JUDQG�SURMHW�GH�OD�689$ j�5RRW��/XFHUQH��D�GpPDUUp�HQ������>��@�� ,O�V¶DJLW�GX�SOXV�JUDQG�VWRFN�VD L�VRQQLHU�GLIIXVLI�UpDOLVp�HQ�6XLVVH��3OXV�GH���DQQpHV�G¶HIIRUWV�RQW�pWp�QpFHVVDLUHV�j�XQH�pTXLSH�PRWLYpH�TXH�QRXV� DYRQV�VRXWHQXH�SRXU� IDLUH�DFFHSWHU� OH�SURMHW�� ,O�V¶DJLW�GX�&HQWUH�G¶LQQRYDWLRQ�HW�G¶RSpUDWLRQV�'��TXL�DEULWHUD������SHUVRQQHV�VXU����
����P���/D�689$�D�VRXKDLWp�IDLUH�XQ�SURMHW�H[HPSODLUH������GHV�EHVRLQV�UpGXLWV�GRLYHQW�rWUH�FRXYHUWV�SDU�OHV�pQHUJLHV� UHQRXYHODEOHV�� 3RXU� OD� WKHUPLTXH�� OH� FRQFHSW� PLV� HQ�°XYUH� HVW� VHPEODEOH� j� FHOXL� GX� &ROOqJH� GH� 3HVHX[����
����P����UpDOLVp�SDU�%��0DWWKH\��SURMHW�SLORWH�SUpFpGHPPHQW�VRXWHQX�SDU�QRWUH�SURJUDPPH�GXUDQW�OD�GpFHQQLH������HW�TXL�D�GRQQp�GHV�UpVXOWDWV�GH�TXDOLWp�HQ� VHUYDQW�G¶H[HPSOH�DX�JURXSH�GH�GpFLVLRQ�GH�OD�689$�TXL�O¶D�YLVLWp��/H�VWRFN�FRPSRUWH����VRQGHV�GH�����P�GH�SURIRQGHXU��GLVWDQWHV�GH����P��VRLW�XQ�YROXPH�GpOLPLWp�GH����
����P ���GDQV�OD�PR�ODVVH�� ,O�HVW�FKDUJp�HQ�pWp�SDU�GHV�UHMHWV�GH�FKDOHXU�HW�����P� G¶�DEVRUEHXUV�VRODLUHV�SRXU�DWWHLQGUH�XQH�WHPSpUDWXUH�G¶HQYLURQ���R&�DX�PD[LPXP�3RXU�UpDOLVHU�OH�PHLOOHXU�GLPHQVLRQQHPHQW�SRVVLEOH��QRXV�DYRQV�LQWURGXLW�GDQV�OH�SURMHW�OH�FRQFHSW� GH�WHVWV�GH�UpSRQVH�VXU���IRUDJHV SUpOLPLQDLUHV�j�OD�FRQVWUXFWLRQ��/HV�WUDYDX[�RQW�pWp�PHQpV�HQ������VRXV�OD�GLUHFWLRQ�GH�%��.HOOHU��JpROR�JXH��HW�O¶DQDO\VH�D�pWp�UpDOLVpH�SDU�'��3DKXG�GDQV�XQ�SURMHW�VSpFLILTXH��/H�UDSSRUW�ILQDO�PRQWUH�OH�GpWDLO�GHV�VLPXODWLRQV�UpDOLVpHV�SRXU�ILQDOHPHQW�FDUDFWpULVHU�OH�VRXV�VRO�SDU�XQH�FRQGXFWLELOLWp�WKHUPLTXH�GH���:�P.�HW�VXUWRXW�XQH�UpVLVWDQFH�WKHUPLTXH� HIIHFWLYH� GH� OD� VRQGH� IXWXUH� GH� ����.��:�P��� SDUDPqWUH� GpWHUPLQDQW� GX� GLPHQVLRQQHPHQW� GHV� VRQGHV�� /D�PpWKRGRORJLH�PLVH� HQ�°XYUH� FRQVWLWXH� XQ� H[HPSOH� VFLHQWLILTXH� GH� SUHPLHU� UDQJ� HW�PRQWUH� TXH� QRXV� SRVVp GRQV� XQ�VDYRLU�IDLUH�SRLQWX�SRXU�OH�GLPHQVLRQQHPHQW�GHV�VWRFNV�HW�VRQGHV�VRXWHUUDLQV�>��@�/H�FDV�GH�689$�HVW�HQ�FH�TXL�FRQFHUQH�OH�SURMHW�XQ�H[HPSOH�FRPSOHW�GH�FH�TXH�QRXV�SRXYRQV�UpDOLVHU�HQ�6XLVVH�DSUqV����DQV�GH�UHFKHUFKHV�HW�GH�SURMHWV�SLORWHV ��XWLOLVDWLRQ�GH�O¶H[SpULHQFH�SDVVpH��YLVLWHV�G¶LQVWDOODWLRQV�SLORWHV��SUpVHQWDWLRQ�GH�FRQFHSW�SDU�OH�FKHI�GH�SURJUDPPH�WUqV�W{W�GDQV�OH�SURMHW��PHVXUHV�G¶pFKDQWLOORQV�GH�URFKH�HQ�ODERUDWRLUH��GpYHOR S�SHPHQW�G¶XQ�FKDULRW�PRELOH�GH�PHVXUHV�GH�WHVWV�GH�UpSRQVH�LQ�VL WX��IRUDJHV�WHVWV�DYHF�PHVXUH�GH�UpDFWLRQ�WKHUPLTXH�LQ�VLWX�SRXU�GpWHUPLQHU� OD�UpSRQVH�GX�PDVVLI�URFKHX[�VRXWHUUDLQ�GDQV�VRQ�HQVHPEOH��PRGpOLVDWLRQ�GH�O¶HQVHPEOH�DYHF�OH�ORJLFLHO�7516<6�3LOHVLP��RSWLPLVDWLRQ�GX�GLPHQVLRQQHPHQW��/D�EDWWHULH�GH�PR\HQV�TXH�QRXV�DYRQV�GpYHORSSpHV�SDU�OH�SDVVp��HW� OD� VRPPH�GH� FRPSpWHQFHV�TXH�QRXV�DYRQV�GpYHORSSp�HW� UDVVHPEOp�DXWRXU�GX�SURMHW� �%XUHDX�G¶LQJpQLHXUV�3�%HUFKWROG�� JpRORJXH�%��.HOOHU�� ODERUDWRLUH�3URI��5\EDFK�� WKHUPLFLHQ�'��3DKXG��RQW�pWp�PLVHV�HQ�°XYUH�SRXU�PHWWUH�WRXWHV�OHV�FKDQFHV�GH�UpXVVLWH�GX�F{Wp�GX�SURMHW��%LHQ�HQWHQGX��QRXV�GHYRQV�VDOXHU�OD�GpFLVLRQ�GH�OD�689$�HQ�IDYHXU�G¶XQH�VROXWLRQ�DOWHUQDWLYH�DX�UHFRXUV�VLPSOH�DX�JD]��/H�ILQDQFHPHQW�GH�O¶2)(1�DX�WLWUH�3�'�HVW�LPSRUWDQW�PDLV�SOHLQ H�PHQW�MXVWLILp��/¶LQVWDOODWLRQ�VHUD�HQ�IRQFWLRQQHPHQW�HQ�������8QH�FDPSDJQH�GH�PHVXUHV�VHUD�pJDOHPHQW�ILQDQFpH�GDQV�QRWUH�SURJUDPPH�8Q�GHV�REMHFWLIV�GH�QRWUH�SURJUDPPH�3�'�© 6WRFNDJH ª�HVW�GH�FRQWULEXHU�j�UpDOLVHU�HQ�6XLVVH�XQ�SUHPLHU�SURMHW�SLORWH�GH�VWRFNDJH�GLIIXVLI�DQDORJXH�j�FHOXL�GH�OD�689$��PDLV�VDQV�SRPSH�j�FKDOHXU��8Q�WHO�VWRFN�FKDUJp�HQ�pWp�SDU�GHV�FDS�WHXUV�VRODLUHV�YLWUpV�IRQFWLRQQHUDLW�HQWUH����HW���R&�HW�SHUPHWWUDLW�G¶DWWHLQGUH�GHV�WDX[�GH�FRXYHUWXUH�VRODLUH�GH�SOXV�GH�����GDQV�GHV�TXDUWLHUV�G¶KDELWDWLRQ�GH�SOXV�GH�����ORJHPHQWV��/H�JURXSH�G¶pWXGH�GH�:LQWHUWKXU��3URI��+DUWPDQQ��3URI��-X]L��D�pWXGLp�GXUDQW�OHV�DQQpHV�SUpFpGHQWHV�OHV�VROXWLRQV�RSWLPDOHV�SRXU�O¶KDELWDW�QHXI�HW�OD�UpQRYDWLRQ�GDQV�OHV�FRQG L�WLRQV�GH�OD�UpJLRQ�GH�=�ULFK�HW�D�DERXWL�j�GHV�VROXWLRQV�j�FR�W�UDLVRQQDEOH������&+)�SDU�PRLV�HW�SDU�DSSDUWHPHQW�SRXU�����VRODLUH��� /D�SKDVH������GX�SURMHW�© 6DLVRQDOH�6SHLFKHUXQJ�YRQ�6RQQHQHQHUJLH� LP�(UGE RGHQ ª�D�FRQVLVWp�j�UHFHQVHU�HW�j�UHQFRQWUHU�OHV�LQYHVWLVVHXUV�RX�FRQVWUXFWHXUV�GH�SURMHWV�G¶KDELWDW�GH�JURXSHV�GH�ORJ HPHQWV��/HV�FLQT�SOXV�JUDQGV� SURSULpWDLUHV� G¶LPPHXEOHV� GH� OD� UpJLRQ� GH� =�ULFK� RQW� pWp� DLQVL� H[SRVpV� DX� FRQFHSW�© VRODLUH�VWRFNDJH VDLVRQQLHU ª��FRQFHSW�TXL�D�pWp�UpDOLVp�DYHF�VXFFqV�HQ�$OOHPDJQH�j�1HFNDUVXOP��%XW ��UHFKHUFKHU�XQ�SURMHW�FRQFUHW�SRXU�OHTXHO�OH�FRQFHSW�SRXUUDLW�rWUH�DSSOLTXp�HQ�6XLVVH��/HV�HQVHLJQHPHQWV�WLUpV�GHV�UHQFRQWUHV�PRQWUHQW�OD�GLIILFXOWp�GH� IDLUH�SDVVHU� GHV�SURMHWV�GH�SURGXFWLRQ�G¶pQHUJLH�DOWHUQDWLYH��1pDQPRLQV� OD�YLOOH�GH�= �ULFK�SRXUUDLW�rWUH�LQWpUHVVpH�GDQV� OH�FDV�G¶XQH�UpQRYDWLRQ�GH�SOXV�GH�����ORJHPHQWV�HQ�YLOOH��SUpYXH�HQ������������/HV�FRQGLWLRQV�DX[�OLPLWHV�VRQW�FHSHQGDQW�GLIILFLOHV��/¶pWXGH�VH�SRXUVXLW�>����������@�
3DU� OH�SDVVp�� QRXV�DYRQV�pYDOXp�GLIIpUHQWHV� VROXWLRQV�GH�SXLWV�FDQDGLHQ�GDQV� OH�FDGUH�GH�SURMHWV�3�'�GH�QRWUH�SU R�JUDPPH�© 6WRFNDJH�GH�FKDOHXU ª��8QH�VROXWLRQ�LQQRYDQWH�SRXU�OH�FKDXIIDJH�HW�OH�UDIUDvFKLVVHPHQW�D�pWp�UpDOLVpH�SDU�OD�VRFLpWp� (FRFRQIRUW� �3UpYHUHQJHV�� 9'�� j� 6DWLJQ\� �*(��� &H� SURMHW� GLW� &RVW($8 HVW� FRPSRVp� G¶XQ� FROOHFWHXU� WHUUHVWUH�KRUL]RQWDO�QRQ�SDV�j�DLU��PDLV�j�HDX��XWLOLVp�KDELWXHOOHPHQW�SRXU�OHV�SRPSHV�j�FKDOHXU��GH�FR�W�UpGXLW�j�O¶LQYHVWLVVHPHQW�
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�GLDPqWUH�GHV�WXEHV��HW�j�O¶H[SORLWDWLRQ��pOHFWULFLWp�SRXU�OH�FLUFXODWHXU�UpGXLWH���,O�HVW�VLWXp�GDQV�OD�SDUWLH�LQIpULHXUH�GH�OD�GDOOH�� VRXV� OH�EkWLPHQW�HW� VHUW� DX�SUpFKDXIIDJH�GH� O¶DLU� QHXI�HQ�KLYHU� HW� UDIUDvFKLVVHPHQW�HQ�pWp��HQ�VXEVWLWXWLRQ�G¶XQ�JURXSH� GH� IURLG� /HV�PHVXUHV� GpWDLOOpHV� VH� VRQW� WHUPLQpHV� HQ� DXWRPQH� ������ /HV� SUHPLqUHV� DQDO\VHV�PRQWUHQW� XQ�H[FHOOHQW� IRQFWLRQQHPHQW�GH�FH�V\VWqPH��SUpFKDXIIDJH�HQ�KLYHU�GH���j��R&��DPRUWLVVHPHQW�G¶DPSOLWXGH�GH�O¶DLU�FKDXG�LQWURGXLW�HQ�pWp�GH��R&��HW�XQH�UREXVWHVVH�PDOJUp�TXHOTXHV�GpIDXWV�DPpOLRUDEOHV�GDQV�XQ�SURFKDLQ�SURMHW�GH�FH�W\SH��/H�UDSSRUW�ILQDO�HVW�SUpYX�SRXU�OD�ILQ�GH�O¶KLYHU������>��@�3OXVLHXUV�SURMHWV�SLORWHV�TXL�DUULYDLHQW�HQ�ILQ�GH�FRQWUDW�GH�PHVXUHV�Q¶RQW�SDV�HQFRUH�IDLW�O¶REMHW�GH�UDSSRUWV�ILQDX[�GH�OD�SDUW�GHV�UHTXpUDQWV�PDOJUp�QRV�LQMRQFWLRQV�>��������@��&H�VRQW�GHV�SURMHWV�TXL�RQW�FRQQX�GHV�GLIILFXOWpV��GDQV�XQ�FDV��GH�UpJODJH�GH� O¶HQVHPEOH�GH� O¶LQVWDOODWLRQ�GH�FKDXIIDJH�YHQWLODWLRQ��HW� GDQV� OHV�GHX[�DXWUHV��GH�GLPHQVLRQQHPHQW� LQVXII L�VDQW��SULQFLSDOHPHQW�HQ�FDSWHXUV�VRODLUHV�SRXU�OD�FKDUJH��1RXV�HVVDLHURQV�G¶REWHQLU�GHV�UDSSRUWV�ILQDX[�HQ������$�QRWHU�TXH�OD�WKqVH�GH�0��'XSDVTXLHU�UDVVHPEODQW�QRV�FRQQDLVVDQFHV�VXU�OH�VWRFNDJH�HQ�DTXLIqUH�D�pWp�UHQGXH�GLVSR�QLEOH�HQ�������(OOH�FO{W�SURYLVRLUHPHQW����DQV�GH�UHFKHUFKHV�HQ�VWRFNDJH�HQ�DTXLIqUH�HQ�6XLVVH��IDXWH�GH�PDUFKp�>��@ �
672&.$*(�'(16(�'(�&+ $/(85�3285�/·+$%,7$7
%RXFOH�WHVW�j�EDVH�GH�]pROLWKH/H� VWRFNDJH� VDLVRQQLHU� GH� FKDOHXU� GDQV� OH� VRXV�VRO� V¶DGUHVVH�DX[�EHVRLQV�HQ�FKDOHXU�GpSDVVDQW�����0:K�HQYLURQ��3RXU� O¶KDELWDW� LQGLYLGXHO�� SULQFLSDO� PDUFKp� G¶LQVWDOODWLRQV� VRODLUHV� HQ� 6XLVVH�� GH� WHOOHV� VROXWLRQV� QH� IRQFWLRQQHQW� SDV��FRPPH�QRXV� O¶DYRQV�GpPRQWUp�DX�FRXUV�GHV�DQQpHV����GDQV�GLIIpUHQWV�SURMHWV��/D�FXYH�j�HDX�UHVWH�OH�PHLOOHXU�VWRFN�SRXU�XQH�YLOOD��PDLV�GHYLHQW�PDOKHXUHXVHPHQW�YROXPLQHXVH�VL�O¶RQ�YHXW�IDLUH�UpHOOHPHQW�GX�VWRFNDJH�VDLVRQQLHU�HW�VDWL V�IDLUH�SOXV�GH�����GHV�EHVRLQV�KLYHUQDX[��1RXV�DYRQV�GRQF�RULHQWp�OD�UHFKHUFKH�YHUV�GHV�VROXWLRQV�GH�GHQVLILFDWLRQ�GH�OD�FDSDFLWp�GH�VWRFNDJH�GHSXLV������

)LJXUH�� ��3URWRW\SH�GH�VWRFN�HQ�=HROLWK���;�������=(2&+(0�02/(.8/$56,(%��GX�63)
8QH�LQVWDOODWLRQ�WHVW�GX�PDWpULDX�]pROLWKH EDVp�VXU�OH�SULQFLSH�SOXV�VLPSOH�GX�FLUFXLW�RXYHUW�D�pWp�FRQVWUXLWH�DX�63)�GH�5DSSHUVZLO��/H�EXW�HVW��G¶XQH�SDUW�GH�PLHX[�FRQQDvWUH�OD�PDWpULDX�HW��G¶DXWUH�SDUW��G¶pYDOXHU�OHV�FDSDFLWpV�G¶pFKDQJH�HW�
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GH� WUDQVIHUW� GH� FKDOHXU�� $XFXQ� © pFKDQJHXU� HDX�]pROLWKH ª� Q¶D� HQFRUH� pWp� FRQVWUXLW� HW� WRXW� HVW� j� GpFRXYULU�� /H� VWRFN�SURWRW\SH�GH�����OLWUHV�D�pWp�FKDUJp�j����������HW����R&�SDU�GH�O¶DLU�FLUFXODQW�GDQV�OHV�UpDFWHXUV�HW�OHV�WHPSV�GH�PRQWpH�HQ�WHPSpUDWXUH�GDQV�OD�PDVVH�GX�PDWpULHO�GH�VWRFNDJH�HQUHJLVWUpV��/D�YLWHVVH�GH�SpQpWUDWLRQ GH�OD�FKDOHXU�HVW�GH���j��FP�PLQ�GDQV�OH�PDWpULDX��FH�TXL�HQWUDvQH�OH�EHVRLQ�GH�JUDGLHQWV�LPSRUWDQWV�j�OD�FKDUJH�HW�GHV�WHPSV�DVVH]�ORQJV�SRXU�DWWHLQGUH�GHV�UpJLPHV�VWDELOLVpV��SOXV�GH���KHXUH���(Q�GpFKDUJH��GH�O¶DLU�j��� R&�HW�����G¶KXPLGLWp�D�pWp�LQMHFWp�GDQV�OH�VWRFN�JRQIOp�j����R&�� � OH�JDLQ�HQ� WHPSpUDWXUH�GH�VRUWLH�GH� O¶DLU�Q¶D�DWWHLQW�TXH���R&��&HV�UpVXOWDWV�RQW�GpPRQWUp�TXH�O¶RULHQWDWLRQ�YHUV�OD�VROXWLRQ�GX�FLUFXLW�G¶DLU�IHUPp��SOXV�GpOLFDWH��HVW�QpFHVVDLUH�HW�VHUD�HQWUHSULVH�SRXU������>��@�
&ROODERUDWLRQ�QDWLRQDOH
1RWUH�SURJUDPPH�HVW�RUJDQLVp�HQ�S{OHV�GH�FRPSpWHQFHV ��63)�SRXU�OHV�WHVWV�GH�PDWpULDX[��GHV�FDSWHXUV��GHV�VWRFNV�HW�GH�V\VWqPHV��(3)/�+(662�SRXU�OH�FRQWU{OH�RSWLPDO�GHV�V\VWqPHV��/(1,�&RJHQHU�SRXU�OH�GpYHORSSHPHQW�GH�OD�SURGXF�WLRQ�G¶pOHFWULFLWp�SDU�YRLH�WKHUPLTXH��=,:LQWHUWKXU�DOOLp�DYHF�'��3DKXG�GX�7HVVLQ�SRXU�OH�VWRFNDTH�VDLVRQQLHU�GLIIXVLI�/D�FROODERUDWLRQ�HQWUH� OH�63)�HW�© O¶LQGXVWULH�VRODLUH�VXLVVH ª�D�pWp�LQWHQVH�HQ�������'H�QRPEUHXVHV�UHTXrWHV�HW�PDQ�GDWV� FRPSOpPHQWDLUHV�� SHUPHWWDQW� GH� UHQWDELOLVHU� OHV� LQIUDVWUXFWXUHV� GH� PHVXUHV�� SURYLHQQHQW� pJDOHPHQW� GH� WRXWH�O¶LQGXVWULH�VRODLUH�PRQGLDOH��WDQW�OD�UHQRPPpH�GX�63)�HVW�JUDQGH��/D�FROODERUDWLRQ�HQWUH�GHX[�ODERUDWRLUHV�GH�UHFKHUFKH�O¶XQ�j�O¶(3)/��,QVWLWXW�G¶DXWRPDWLTXH���O¶DXWUH�j�<YHUGRQ �/(6%$7��HW�XQH� LQGXVWULH��$JHQD��V¶HVW�UHQIRUFpH��SHUPHWWDQW�GH�SUpSDUHU� OD�YRLH�G¶XQH�UpDOLVDWLRQ�LQGXVWULHOOH�SRXU� OHV�DOJRULW K�PHV�GX�FRQWU{OHXU�RSWLPDO�GpYHORSSp��1RXV�UHFKHUFKRQV�pJDOHPHQW� OH�FRQWDFW�DYHF�OHV�DVVRFLDWLRQV�3URPHV�HW�6RIDV�HQ�OHV�LQIRUPDQW�SpULRGLTXHPHQW�GH�VXMHWV�TXL�OHV�FRQFHUQHQW�SRWHQWLHOOHPHQW�3RXU� OH�SURMHW�689$�� OHV�FRPSpWHQFHV�GX�EXUHDX�G¶LQJpQLHXU�3%�GH�6DUQHQ��GX�JpRORJXH�%��.HOOHU�GH�/XFHUQH�HW�GX�WKHUPLFLHQ� '�3DKXG� GX� 7HVVLQ� RQW� pWp� UpXQLHV�� 3RXU� OH� SURMHW� =,:� 6SHLFKHU� QRXV WHQWRQV� GH� IDLUH� GH� PrPH� HQWUH�:LQWHUWKXU�HW�OH�7HVVLQ�'DQV�OH�SURMHW�636��OH�ODERUDWRLUH�/(1,�GH�O¶(3)/�HVW�DVVRFLp�DX�EXUHDX�GH�WUDQVIHUW�GH�WHFKQRORJLHV�&RJHQHU�/H�SURMHW�&RVW($8 HVW�OH�IUXLW�G
XQH�FROODERUDWLRQ�HQWUH�O
8QLYHUVLWp�GH�*HQqYH�HW�O
HQWUHSULVH�(FRFRQIRUW��FRQFHSWHXU�GH�O
LQVWDOODWLRQ��/¶2IILFH�FDQWRQDO�GH�O¶pQHUJLH�SDUWLFLSH�DXVVL�DX�ILQDQFHPHQW�GH�FHWWH�pWXGH�3OXVLHXUV� GH� QRV� JURXSHV� RQW� H[SRVp� OHXUV� WUDYDX[� j� OD� FRQIpUHQFH�&LVEDW¶����� RUJDQLVpH� HQ� RFWREUH� SDU� OH� /(62�(3)/�
&ROODERUDWLRQ�LQWHUQDWLRQDOH
4XDWUH�GH�QRV�JURXSHV� �63)�� ,$�(3)/��/(6%$7�+(662��6XWHU� FRQVXOWLQJ��SDUWLFLSHQW�DFWLYHPHQW�j� OD�7kFKH�,($����© 6RODU�FRPELV\VWHPV ª�GX�SURJUDPPH�6RODU�+HDWLQJ�DQG�&RROLQJ�GH�O¶$JHQFH�,QWHUQDWLRQDOH�GH�O¶pQHUJLH��&HWWH�WkFKH�TXH�QRXV�DYRQV LQLWLpH�HW�SURMHWpH�HQ������DYHF�XQ�FKHUFKHXU�DOOHPDQG�HW�XQ�FKHUFKHXU�VXpGRLV��V¶pWHQG�GH������j������HW�FRPSUHQG����SD\V��TXL�pYDOXHQW��FRPSDUHQW�HW�RSWLPLVHQW�SOXV�GH����V\VWqPHV�FRPELQpV�GX�PDUFKp�6XLWH�j�XQ�VpPLQDLUH�LQWHUQDWLRQDO�����SDUWLFLSDQWV��TXH�QRXV�DYRQV�RUJDQLVp�DYHF�OH�63)�HW�OD�VRFLpWp�(QWU\�7HFKQRORJ\�GHV�3D\V�%DV��j�5DSSHUVZLO�HQ�RFWREUH�������XQH�QRXYHOOH�WkFKH�,($�HVW�HQ�SUpSDUDWLRQ��(OOH�FRQFHUQHUD�YUDLVHPEO D�EOHPHQW�GqV�������OHV�WHFKQLTXHV�GH�VWRFNDJH�DYDQFpHV�SRXU�DWWHLQGUH�GHV�SDU WV�VRODLUHV�pOHYpHV�GDQV�OHV�PDLVRQV�j�EDVVH�FRQVRPPDWLRQ�G¶pQHUJLH��&HWWH�WkFKH�VHUDLW�SRXU�OD�6XLVVH�OH�SURORQJHPHQW�GHV�WUDYDX[�GH�OD�7kFKH����HW�FHX[�FRQFHUQDQW� OH�VWRFNDJH�GHQVH�SDU�]pROLWKH��(OOH�HVW�FUXFLDOH�j�QRV�\HX[ �� O¶HQMHX�GHYLHQGUD�XQ�EHVRLQ� GX�PDUFKp�WUqV�SURFKDLQHPHQW�HW�QRXV�YRXORQV�OH�GHYDQFHU��(Q�RXWUH�� OD�FROODERUDWLRQ�HVW�HVVHQWLHOOH��FDU�QRXV�QH�SRXUURQV�VHXOV�D V�VXPHU�GH�UHFKHUFKHU�WRXWHV�OHV�YRLHV�SRVVLEOHV�HW�QRXV�QRXV�LPSOLTXRQV�IRUW HPHQW�SRXU�YRLU�DERXWLU�FHWWH�WkFKH��FRPPH�QRXV�O¶DYLRQV�IDLW�SRXU�OD�7kFKH����3HX�GH�SURMHWV�HXURSpHQV�W\SH�-RXOH�RX�7KHUPLH�VRQW�DFFHVVLEOHV�DX�FKHUFKHXU�HQ�pQHUJLH�VRODLUH�WKHUPLTXH�G¶(XURSH��FDU�FH�GRPDLQH�HVW�QpJOLJp�WRWDOHPHQW�GDQV�OHV�DSSHOV�G¶RIIUHV�DX�PRWLI�TXH�WRXW�VHUDLW�FRQQX�8Q�VHXO�SURMHW�HVW�HQ�FRXUV�HW�VH�UDSSRUWH�DX�GRPDLQH�GX�EkWLPHQW ��-25���������© 6RODU�%XLOGLQJ�)DFDGHV ª��PHQp�SDU�OH�63)�5DSSHUVZLO
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1RV� FKHUFKHXUV� RQW� pWp� SUpVHQWV� ORUV� GH� FRQIpUHQFHV� LQWHUQDWLRQDOHV� IUpTXHQWHV� HQ� $OOHPDJQH� �,QWHUVRODU� ������ � ���-XLOOHW�� )UHLEXUJ��277,�6\PSRVLXP�������PDL�������.ORVWHU�%DQ]���/H�FRQJUqV�PRQGLDO� ,6(6������pWDQW�HQ�$XVWUDOLH��DXFXQ�GH�QRV�FKHUFKHXUV�Q¶D�SX�\�SUHQGUH�SDUW�
3URMHWV�SLORWHV�HW�GH�GpPRQVWUDWLRQ� �UDSSRUW�GH�3ODQDLU�6$�
/HV�IDLWV�PDUTXDQWV��FODVVpV�VHORQ�OHV�OLJQHV�GLUHFWULFHV FKRLVLHV�SRXU�������VRQW�OHV�VXLYDQWV�>��@�
x 3URPRWLRQ�GX�VRODLUH� WKHUPLTXH�GDQV�VHV�DSSOLFDWLRQV�OHV�SOXV�LQWpUHVVDQWHV�HW�JpQpUDOLVDEOHV����DFWLRQV�PpGLDW L�TXHV� �MRXUQpHV�©SRUWHV�RXYHUWHVª��DYHF� LQYLWDWLRQ�GH� OD�SUHVVH��HQYRLV�GH�GRVVLHU�GH�SUHVVH��SRVH�GH�SDQQHDX[�G¶LQIRUPDWLRQ�GHV� YLVLWHXUV��RQW� IDLW� FRQQDvWUH� OHV� UpFHQWHV� LQVWDOODWLRQV�VRODLUHV� �GRQW���HQ�FRQWUDFWLQJ�� ILQDQFpHV�SDU� OH�EXGJHW�3�'��j�FHOD�V
DMRXWHQW� OHV�DFWLRQV�-63��-XQJHQG�6RODU3URMHNW������ILFKHV�©ERQV�H[HPSOHVª�VXSSOp�PHQWDLUHV�VHURQW� HQ������GLVSRQLEOHV�VXU� OH� IXWXU�VLWH� ZZZ�VRODUFK�FK��/¶pQHUJLH�FDSWpH�SDU� O¶LQVWDOODWLRQ�GH�FDS�WHXUV�VRODLUHV�QRQ�YLWUpV�SRXU�FKDXIIDJH�GH�SLVFLQH�GH�OD�/HQN�V¶pOqYH�SDU�H[��j�����N:K�P���
x ,QVWDOODWLRQV�ILQDQFpHV�VHORQ�OH�PRGH�GH�©FRQWUDFWLQJª��/¶LQWpUrW UHQFRQWUp�OHV�DQQpHV�SUpFpGHQWHV�SRXU�OD�UpDOLVD�WLRQ�G¶LQVWDOODWLRQV�HQ�©FRQWUDFWLQJª�HVW� OLp�DX� WDX[�GH�VXEYHQWLRQQHPHQW� WUqV� IDYRUDEOH�DFFRUGp��HW�DX�IDLW�TXH�OH�ULVTXH�Q¶HVW�SOXV�DVVXPp�SDU� OH�FRQVRPPDWHXU�PDLV�SDU�O¶LQYHVWLVVHXU��&HSHQGDQW��SRXU�HPSRU WHU�OD�GpFLVLRQ��OHV�SUL[�GH�YHQWH�GH�OD�FKDOHXU�RQW�pWp�PLQLPLVpV��QH�SHUPHWWDQW�SDV�GH�GpJDJHU�XQH�PDUJH�EpQpILFLDLUH�VXIILVDQWH��,O�HVW�SHX�YUDLVHPEODEOH�TXH�FH�PRGH�GH�ILQDQFHPHQW�VRLW�j�FRXUW�WHUPH�XQH�VROXWLRQ�HIILFDFH�SRXU�OH�GpYHORSSHPHQW�GX�PDUFKp HQ�O¶DEVHQFH�GH�VXEYHQWLRQV�VLJQLILFDWLYHV�

)LJXUH����6\VWqPH�FRPELQp�SRXU�XQH�YLOOD
x 6XLYL�GHV�LQVWDOODWLRQV��JDUDQWLH�GH�TXDOLWp��/H�SURMHW�DFFHSWp�HQ������YLVDQW�j�WHVWHU�GHV�PpWKRGHV�GH�GpWHFWLRQ�GH�GpULYH� OHQWH�GX� IRQFWLRQQHPHQW�GHV�LQVWDOODWLRQV�Q¶HVW�SDV�DVVH]�DYDQFp�SRXU�UpSRQGUH�j� OD�TXHVWLRQ�SRVpH��8QH�GpILQLWLRQ�SUpFLVH�GX�FDKLHU�GHV�FKDUJHV�HW�GHV�REMHFWLIV��HW�XQH�GpPDUFKH�SOXV�V\ VWpPDWLTXH�HW�FRRUGRQQpH��VRQW�VRXKDLWDEOHV�j�O¶DYHQLU��/HV�FRQWDFWV�HQWUH�OD�UHFKHUFKH�DFDGpPLTXH��OD�UHFKHUFKH�DSSOLTXpH�HW�OD�SUDWLTXH�GRLYHQW�rWUH�VWLPXOpV��
x $FFURLVVHPHQW�GH�OD�ILDELOLWp��/¶LQWpUrW�SRXU�OHV�LQVWDOODWLRQV�©GUDLQ�EDFNª��FLUFXLW�FDSWHXUV�SRXYDQW�rWUH�YLGpV� V¶HVW�FRQILUPp�HQ�������DYHF�OH�GpPDUUDJH�GH�GHX[�QRXYHDX[�SURMHWV�SLORWH�GH�PHVXUHV��SHWLWHV�LQVWDOODWLRQV� � SURMHW�Q�������� HW�JUDQGHV� LQVWDOODWLRQV� � SURMHW�Q����������/HV�SUREOqPHV�UHQFRQWUpV��SDU�H[��WHPSV�GH�SXUJH�WURS�pOHYp�VHORQ� OD� FRQILJXUDWLRQ� GX�V\VWqPH�K\GUDXOLTXH��SRPSH�SHX�HIILFDFH�SRXU�GHV� LQVWDOODWLRQV�GH������P�GH�KDXWHXU�PDQRPpWULTXH�� PpWKRGH� GH� GLPHQVLRQQHPHQW� K\GUDXOLTXH� H[LVWDQWH� LQDGpTXDWH� SRXU� GH� JUDQGHV� LQVWDOODWLRQV��FRQILUPHQW� OD�QpFHVVLWp�GH�WHOV�SURMHWV��3DUPL� OHV�UpVXOWDWV�DWWHLQWV�j�FH�VWDGH�� LO� IDXW�FLWHU�O¶LQVWDOODWLRQ�G¶XQ�FODSHW�DQWL�UHWRXU� DFFpOpUDQW� OD� YLGDQJH� GX� FLUFXLW� FDSWHXUV� HW� XQH� OLVWH� GH� UHFRPPDQGDWLRQV� SUDWLTXHV� GX� IDEULTXDQW�FRQFHUQp��/H�GpYHORSSHPHQW�G¶XQH�PpWKRGH�GH�GLPHQVLRQQHPHQW�K\GUDXOLTXH�DGpTXDWH�SRXU�O HV�JUDQGHV�LQVWDOOD�WLRQV��!���P���HW�VD�YpULILFDWLRQ�H[SpULPHQWDOH�VRQW�pJDOHPHQW�SUpYXV�
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x 5pGXFWLRQ�GHV�FR�WV�G¶LQYHVWLVVHPHQW��8QH�SUp�pWXGH��SURMHW�Q���������D�DQDO\Vp�OD�SRVVLELOLWp��SRXU�GHV�EkWLPHQWV�ORFDWLIV�H[LVWDQWV��G
XWLOLVHU�OD�ERXFOH�GH�FLUFXODWLRQ�G
HDX�FKDXGH�FRPPH�FLUFXLW�YHUV�OHV�FDSWHXUV��PR\HQQDQW�O
DG�MRQFWLRQ�G
XQ�pFKDQJHXU�H[WHUQH�HW�XQ�PRGH�GH�UpJODJH�SDUWLFXOLHU���'HV�ERXFOHV�GH�FLUFXODWLRQ�DX�WUDFp�IDYRUDEOH�SHUPHWWUDLHQW�XQH�UpGXFWLRQ�VLJQLILFDWLYH�GHV�WUDYDX[�G
LQVWDOODWLRQ�HW�GHV FR�WV�G
LQYHVWLVVHPHQW��j�WLWUH�G
H[HPSOH��VXU�OD�EDVH�G
XQ�GHYLV�SRXU�XQ�EkWLPHQW�GRQQp�� �����SRXU�XQH�LQVWDOODWLRQ�GH����P����8QH�LQVWDOODWLRQ�SLORWH�DSSOL�TXDQW�FH�SULQFLSH�GHYUDLW�VXLYUH��ODTXHOOH�SHUPHWWUDLW�GH�YpULILHU�HQ�SDUWLFXOLHU�VL�OH�IRQFWLRQQHPHQW�HVW�FRQIRUPH�DX[�FDOFXOV�WKpRULTXHV�
)LQDOHPHQW�� LO� IDXW�VLJQDOHU� OD�FRQVWUXFWLRQ�HW� OH� WHVW�G¶XQ�SURWRW\SH�GH� UpIULJpUDWHXU�VRODLUH�j�DGVRUSWLRQ��DXWRQRPH�HW�WUDQVSRUWDEOH��GLPHQVLRQQp�SRXU�XQ�FOLPDW�GH�W\SH�VDKpOLHQ��SURMHW�Q����������&H�UpIULJpUDW HXU�XWLOLVH�OH�FRXSOH�VLOLFDJHO�HDX��/¶LQWpUrW�SRXU�O¶LQGXVWULH�VXLVVH�UpVLGH�LFL�GDQV�OD�IDEULFDWLRQ�GH�FHUWDLQV�pOpPHQWV�HVVHQWLHOV�WHOV�TX¶XQ�FODSHW�DQWL �UHWRXU�GRXEOH�HIIHW��VSpFLDOHPHQW�PLV�DX�SRLQW�HW�WHVWp�GDQV�OH�FDGUH�GH�FH�SURMHW��8QH�pWXGH�GH�PD UFKp�SRXU�FH�W\SH�GH�UpIULJpUDWHXU�HVW�HQ�FRXUV�
/H�EXGJHW�3�	�'�D�pJDOHPHQW�FRQWULEXp�DX�PDLQWLHQ�HW�j�O¶DPpOLRUDWLRQ�GHV�LQIUDVWUXFWXUHV�GH�WHVW�GX�63)�GH�5DSSHU V�ZLO��HW�DX[�PHVXUHV�GH�V\VWqPHV�©FRPEL�FRPSDFWª��HDX�FKDXGH�HW�FKDXIIDJH��GDQV�OH�FDGUH�GH� OD�WkFKH����GH�O¶$,(��6+&�
eYDOXDWLRQ�GH�O·DQQpH������HW�SHUVSHFWLYHV��SRXU�����
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