
5HFKHUFKH�pQHUJpWLTXH3URJUDPPH�6RODLUH�DFWLI��&KDOHXU
6XSHUYLVLRQ�DXWRPDWLTXH�GH�NLWV�VRODLUHV�GH�SURGXFWLRQ�G
HDX�FKDXGH�VDQLWDLUH

5DSSRUW�ILQDO

0$1'$172IILFH�IpGpUDO�GH�O
pQHUJLH2)(1&DVH�SRVWDOH&+�� �����%HUQH��
0$1'$7$,5(,QVWLWXW�G
DXWRPDWLTXH�� eFROH�3RO\WHFKQLTXH�)pGpUDOH�GH�/DXVDQQH&+�� �����/DXVDQQHKWWS���LDZZZ�HSIO�FK
5DSSRUWHXUV� 7KLHUU\�3UXG
KRPPH�HW�'HQLV�*LOOHWHPDLO� 7KLHUU\�3UXGKRPPH#HSIO�FK��'HQLV�*LOOHW#HSIO�FK

'pFHPEUH�����
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5pVXPp
&H�WUDYDLO�VH�FRQFHQWUH�VXU�OHV�FKDXIIH�HDX�VRODLUHV�G
HDX�GRPHVWLTXH��/H�WUDYDLO�UpDOLVp�GDQV�OH�FDGUH�G
XQ�SUpFpGHQW�PDQGDW�D�PRQWUp�O
LQWpUrW�GH�O
LPSODQWDWLRQ�G
XQH�FRPPDQGH�DYDQFpH�LQFRUSRUDQW�GHV�SUpYLVLRQV�PpWpRURORJLTXHV�HW�GHV�SUpYLVLRQV�GX�FRPSRUWHPHQW�XWLOLVDWHXU�HQ�WHUPHV�GH�EHVRLQV�HQ�HDX� FKDXGH�� (Q� SOXV� GH� O
pODERUDWLRQ� GH� FHWWH� VWUDWpJLH� GH� FRPPDQGH� DYDQFpH�� GHV�PRGLILFDWLRQV�VWUXFWXUHOOHV� MXGLFLHXVHV� RQW� pWp� SURSRVpHV�� ,O� V
DJLW� GH� OD� VHJPHQWDWLRQ� GH� O
DSSRUW� DX[LOLDLUH�G
pQHUJLH�HW�GH�O
DOLPHQWDWLRQ�GH�OD�SRPSH�SDU�XQH�FHOOXOH�SKRWRYROWDwTXH��/
REMHW�GX�SUpVHQW�PDQGDW�FRQFHUQH�OD�PLVH�HQ�SODFH�VXU�XQH�LQVWDOODWLRQ�UpHOOH�GHV�DPpOLRUDWLRQV�SURSRVpHV�SUpFpGHPPHQW�
/
LQVWDOODWLRQ�UpHOOH�XWLOLVpH�SRXU�OD�YDOLGDWLRQ�HVW�IDEULTXpH�SDU�$JHQD�6$�HW�HVW�HQ�IRQFWLRQQHPHQW�j�O
eFROH�G
,QJpQLHXUV�GX�FDQWRQ�GH�9DXG��HLxYG����/HV�SUpYLVLRQV�PpWpRURORJLTXHV VRQW�IRXUQLHV�HQ�OLJQH�YLD�HPDLO�SDU�O
,QVWLWXW�6XLVVH�GH�0pWpRURORJLH��,60����/D�VHJPHQWDWLRQ�GH�O
DSSRLQW�DX[LOLDLUH�G
pQHUJLH�FRQVLVWH�j�UHPSODFHU� OH�FRUSV�GH�FKDXIIH�XQLTXH�SDU�WURLV�FRUSV�GH�FKDXIIH�GH�GLIIpUHQWHV�ORQJXHXUV��&HWWH�PRGLILFDWLRQ�D�pWp�UpDOLVpH�SDU�O
HQWUHSULVH�:DOVHU�	�&R���IRXUQLVVHXU�KDELWXHO�GH�FRUSV� GH� FKDXIIH�SRXU�$JHQD��(QILQ�� O
LPSODQWDWLRQ�GH� OD� FRPPDQGH� DYDQFpH�HVW� UpDOLVpH�HQ�GHX[�pWDSHV�� 'DQV� XQ� SUHPLHU� WHPSV�� XQ� RUGLQDWHXU� SHUVRQQHO� HVW� XWLOLVp� SRXU� YDOLGHU� OD� VWUDWpJLH� GH�FRPPDQGH��'DQV�XQ�GHX[LqPH�WHPSV��XQH�VROXWLRQ�GH�W\SH�3&�LQGXVWULHO�D�pWp�DGRSWpH�SRXU�PRQWUHU�XQH�SRVVLEOH�LPSODQWDWLRQ�FRPPHUFLDOH�

$EVWUDFW
7KLV�ZRUN� FRQFHQWUDWHV� RQ� 6RODU�'RPHVWLF�+RW�:DWHU�6\VWHPV� �6'+:6���)RUPHU� LQYHVWLJDWLRQV�KDYH�VKRZQ�WKH�EHQHILW� LQGXFHG�E\�WKH�LQWURGXFWLRQ�RI�DQ�DGYDQFHG�FRQWURO�VWUDWHJ\��7KLV�VWUDWHJ\�LQFRUSRUDWHV� ZHDWKHU� IRUHFDVWV� DQG� HVWLPDWLRQ� RI� WKH� XVHUV
� QHHGV� LQ� WHUPV� RI� GUDZ�RII�� 6RPH�VWUXFWXUDO�LPSURYHPHQWV�KDYH�DOVR�EHHQ�SURSRVHG��VXFK�DV�WKH�VHJPHQWDWLRQ�RI�WKH�DX[LOLDU\�KHDWHU�DQG�WKH�XVH�RI�39�FHOOV�WR�VXSSO\�WKH�FLUFXODWLQJ�SXPS�ZLWK�SRZHU��7KH�SXUSRVH�RI�WKH�SUHVHQW�ZRUN�LV�WKH�LPSOHPHQWDWLRQ�RI�WKH�SURSRVHG�PRGLILFDWLRQV�RQ�D�FRPPHUFLDO�VRODU�NLW�
7KH� V\VWHP�XQGHU� FRQVLGHUDWLRQ� LV�PDQXIDFWXUHG� LQ�6ZLW]HUODQG E\�$JHQD�6$�� ,W� LV� LQ� XVH� DW� WKH�eFROH� G
,QJpQLHXUV� GX� FDQWRQ� GH� YDXG� �HLxYG����:HDWKHU� IRUHFDVWV� DUH� SURYLGHG� YLD� HPDLO� E\� WKH�6ZLVV� 0HWHRURORJLFDO ,QVWLWXWH� �60,���� 7KH� VHJPHQWDWLRQ� RI� WKH� DX[LOLDU\� KHDWHU� FRQVLVWV� LQ� WKH�UHSODFHPHQW�RI� WKH�RQO\�HOHFWULFDO� HOHPHQW�E\� WKUHH�RQHV�ZLWK�GLIIHUHQW� OHQJWKV��7KLV�PRGLILFDWLRQ�KDV�EHHQ�UHDOLVHG�E\�:DOVHU�	�&R���7KH�LPSOHPHQWDWLRQ�RI�WKH�DGYDQFHG�FRQWURO�VWUDWHJ\�LV�FDUULHG�RXW�LQ�WZR�VWHSV��)LUVW��D�VWDQGDUG�3&�LV�XVHG�WR�YDOLGDWH�WKH�FRQWURO�VWUDWHJ\��6HFRQGO\� DQ�LQGXVWULDO�3&�KDV�EHHQ�FKRVHQ�DV�D�IHDVLEOH�FRPPHUFLDO�VROXWLRQ�

�� 5RXWH�GH�&KHVHDX[����&+�� �����<YHUGRQ�� .UlEXKOVWUDVVH�����%RvWH�SRVWDOH��&+�� �����=�ULFK�� %DKQ6WDWLRQ�KHUGH��&+�� �����:DOG
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7DEOH�GHV�PDWLqUHV
� ,QWURGXFWLRQ
� $PpOLRUDWLRQV�SURSRVpHV

��� 9XH�G
HQVHPEOH
��� $OLPHQWDWLRQ�GH�OD�SRPSH�SDU�XQH�FHOOXOH�SKRWRYROWDwTXH����� 0RWLYDWLRQ�HW�SUREOpPDWLTXH����� 5pDOLVDWLRQ
��� 6HJPHQWDWLRQ�GH�O
DSSRUW�DX[LOLDLUH�G
pQHUJLH����� 5pDOLVDWLRQ�GH�WURLV�FRUSV�GH�FKDXIIH�GH�WDLOOH�GLIIpUHQWH����� $OLPHQWDWLRQ
��� 6WUDWpJLH�GH�FRPPDQGH�DYDQFpH����� 0R\HQV�GH�FDOFXOV�QpFHVVDLUHV����� 7UDQVPLVVLRQ�GHV�GRQQpHV�PpWpRURORJLTXHV����� ,PSODQWDWLRQ�DYHF�XQ�RUGLQDWHXU�SHUVRQQHO����� ,PSODQWDWLRQ GH�W\SH�3&�LQGXVWULHO

� &RQFOXVLRQV�HW�SHUVSHFWLYHV
� 5pIpUHQFHV
� 5HPHUFLHPHQWV
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� ,QWURGXFWLRQ
/
REMHFWLI�LQLWLDO�GX�SURMHW�SRUWH�VXU�O
RSWLPLVDWLRQ�GX�IRQFWLRQQHPHQW�GHV�FKDXIIH�HDX�VRODLUHV�G
HDX�VDQLWDLUH�SDU�OD�PLVH�HQ�SODFH�G
XQH�VWUDWpJLH�GH�FRPPDQGH�DYDQFpH��8QH�PpWKRGRORJLH�FRPSOqWH�D�GRQF� pWp� pODERUpH� GH� IDoRQ� j� DERXWLU� j� XQH� VWUDWpJLH� GH� FRPPDQGH� DGpTXDWH� TXL� PLQLPLVH�O
XWLOLVDWLRQ�GH� O
DSSRUW�DX[LOLDLUH�G
pQHUJLH� WRXW�HQ�PD[LPLVDQW� OH�GHJUp�GH�FRQIRUW�GHV�XWLOLVDWHXUV��&HSHQGDQW��OH�EpQpILFH�SRWHQWLHO�GH�PRGLILFDWLRQV�VWUXFWXUHOOHV�QRYDWULFHV�D�pWp�PLV�HQ�OXPLqUH�JUkFH�j�O
XWLOLVDWLRQ�G
RXWLOV�SXLVVDQWV�GH�VLPXODWLRQ��/
REMHW�GX�PDQGDW�pWHQGX�SUpVHQWp�GDQV�FH�GRFXPHQW�IRFDOLVH�GRQF�VXU�O
LPSODQWDWLRQ�VXU�XQH�LQVWDOODWLRQ�UpHOOH�GHV�VROXWLRQV�HQYLVDJpHV�
/HV� VROXWLRQV�SUpFRQLVpHV� VRQW�GpFULWHV� HQ�GpWDLO� GDQV� OH� UDSSRUW� ILQDO�GX�PDQGDW� LQLWLDO� >�@��(OOHV�VRQW�WRXWHIRLV�EULqYHPHQW�UDSSHOpHV��/D�SOXV�LPSRUWDQWH�HVW�OD�VWUDWpJLH�GH�FRPPDQGH�DYDQFpH��8QH�VWUDWpJLH� GH� W\SH� FRPPDQGH� SUpGLFWLYH� D pWp� UHWHQXH�� /HV� DXWUHV� VROXWLRQV� VRQW� GHV�PRGLILFDWLRQV�VWUXFWXUHOOHV� TXL� FRQFHUQHQW� O
DOLPHQWDWLRQ� GH� OD� SRPSH� SDU� XQH� FHOOXOH� SKRWRYROWDwTXH� HW� OD�VHJPHQWDWLRQ�GH�O
DSSRUW�DX[LOLDLUH�G
pQHUJLH�
� $PpOLRUDWLRQV�SURSRVpHV

��� 9XH�G
HQVHPEOH
/
HQVHPEOH� GHV� WUDYDX[� j� UpDOLVHU� UHSUpVHQWH� XQ� YROXPH� GH� WUDYDLO� LPSRUWDQW� HW� UHTXLHUW� GHV�FRPSpWHQFHV�GDQV�GHV�GRPDLQHV� WUqV�GLYHUV��/HV�GHX[�SURFKDLQHV�VHFWLRQV�GpFULYHQW� O
DOLPHQWDWLRQ�GH�OD�SRPSH�SDU�XQH�FHOOXOH�SKRWRYROWDwTXH�HW�OD�UpDOLVDWLRQ�GH�OD�VHJPHQWDWLRQ�GH�O
DSSRUW�DX[LOLDLUH�G
pQHUJLH��/D�GHUQLqUH�VHFWLRQ�SUpVHQWH�O
LPSODQWDWLRQ�GH�OD�FRPPDQGH�DYDQFpH�

��� $OLPHQWDWLRQ�GH�OD�SRPSH�SDU�XQH�FHOOXOH�SKRWRYROWDwTXH
����� 0RWLYDWLRQ�HW�SUREOpPDWLTXH

/H�GpELW�RSWLPDO�GDQV�OH�FROOHFWHXU�SUpVHQWH�XQ�SURILO�VLPLODLUH�j�FHOXL�GH�O
HQVROHLOOHPHQW��/
LGpH�TXL�GpFRXOH� GH� FHWWH� REVHUYDWLRQ� HVW� G
DOLPHQWHU� OD� SRPSH� SDU� XQH� FHOOXOH� SKRWRYROWDwTXH�� /D� VHXOH�GLIILFXOWp� LQKpUHQWH�j�XQH� WHOOH�PRGLILFDWLRQ� UpVLGH�GDQV� OD�FRPELQDLVRQ�GH�FHV�GHX[�pOpPHQWV��(Q�HIIHW��XQ�FRXSODJH�GLUHFW�QH�SHUPHW�SDV�XQ�WUDQVIHUW�GH�SXLVVDQFH�RSWLPDO��&HWWH�SUREOpPDWLTXH�HVW�UpVXPpH�j�OD�ILJXUH���

)LJXUH����3ULQFLSH�GX�FRXSODJH�SDVVLI�RX�DFWLI�
6XU� OD� ILJXUH� GH� JDXFKH�� OHV� FDUDFWpULVWLTXHV� FRXUDQW�WHQVLRQ� GH� OD� SRPSH� HW� GH� OD� FHOOXOH� RQW� pWp�GHVVLQpHV� GDQV� OH� FDGUH� G
XQ� FRXSODJH� GLUHFW� SDVVLI�� /H� SRLQW� GH� IRQFWLRQQHPHQW� HVW� GRQQp� SDU�
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O
LQWHUVHFWLRQ�GHV�GHX[�FRXUEHV��,O�HVW�FODLU�TX
LO�QH�FRUUHVSRQG�SDV�DX�PD[LPXP�GH�SXLVVDQFH�TXH�OD�FHOOXOH�SHXW�GpOLYUHU��/D� ILJXUH�GH�GURLWH�PRQWUH�XQH�DGDSWDWLRQ�DFWLYH�G
LPSpGDQFH�TXL�SHUPHW�GH�PRGLILHU� OD� FDUDFWpULVWLTXH� GH� OD� FHOOXOH� GH� IDoRQ� j� PD[LPLVHU� FH� WUDQVIHUW� GH� SXLVVDQFH�� 8QH�LQWHUIDFH� pOHFWURQLTXH� G
DGDSWDWLRQ� DXWRPDWLTXH� GH� O
LPSpGDQFH� HQWUH� OD� FHOOXOH� HW� OD� SRPSH� D� pWp�SURSRVpH�
����� 5pDOLVDWLRQ

/
DGDSWDWLRQ�G
LPSpGDQFH�HVW�UpDOLVpH�JUkFH�j�GHX[�FLUFXLWV�GLVWLQFWV��XQ�DEDLVVHXU�HW�XQ�pOpYDWHXU�GH�WHQVLRQ��'DQV�OHV�GHX[�FDV��OH�UDSSRUW�GH�OD�WHQVLRQ�G
HQWUpH�VXU�OD�WHQVLRQ�GH�VRUWLH SHXW�IDFLOHPHQW�rWUH�DMXVWp��8Q�DOJRULWKPH�VLPSOH�D�pWp�PLV�DX�SRLQW�SRXU�FRPPXWHU�HQWUH�O
DEDLVVHXU�HW�O
pOpYDWHXU��DLQVL� TXH� SRXU� VpOHFWLRQQHU� OH� ERQ� UDSSRUW� HQWUH� WHQVLRQ� GH� VRUWLH� HW� WHQVLRQ� G
HQWUpH�� /HV� GpWDLOV�SHXYHQW�rWUH�WURXYpV�GDQV�>�@�
��� 6HJPHQWDWLRQ�GH�O
DSSRUW�DX[LOLDLUH�G
pQHUJLH

����� 5pDOLVDWLRQ�GH�WURLV�FRUSV�GH�FKDXIIH�GH�WDLOOH�GLIIpUHQWH
1RXV�DYRQV�PRQWUp�TXH�O
DSSRUW�DX[LOLDLUH�G
pQHUJLH�WHO�TX
LO�HVW�FRQoX�KDELWXHOOHPHQW�RIIUH�SHX�GH�IOH[LELOLWp�� (Q� HIIHW�� LO� HVW� FRQVWLWXp G
XQ� FRUSV� GH� FKDXIIH� XQLTXH� TXL� SORQJH� GDQV� OD� FXYH� HW� TXL�FKDXIIH�SDU�FRQVpTXHQW�WRXMRXUV�OD�PrPH�TXDQWLWp�G
HDX��TXHOV�TXH�VRLHQW�OHV�EHVRLQV�HQ�HDX�FKDXGH�GHV�XWLOLVDWHXUV��$LQVL�� OD� WHPSpUDWXUH�GDQV� OD�FXYH�HVW� WURS�pOHYpH�TXDQG� OHV�EHVRLQV� VRQW� IDLEOHV��&HFL�HQWUDvQH�XQH�GLPLQXWLRQ�QRWDEOH�GX�SRWHQWLHO�G
pFKDQJH�HQWUH�OD�FXYH�HW�OH�FLUFXLW�GX�FROOHFWHXU�VRODLUH�
/
LGpH� HVW� GRQF� GH� UHPSODFHU� FH� FRUSV� GH� FKDXIIH� XQLTXH� SDU� SOXVLHXUV� FRUSV� GH� FKDXIIH� GH�GLIIpUHQWHV�ORQJXHXUV�TXL�SHXYHQW�rWUH�DOLPHQWpV�VpSDUpPHQW�HQ�IRQFWLRQ�GHV�EHVRLQV�GHV�XWLOLVDWHXUV��7URLV�FRUSV�GH�FKDXIIH�UHSUpVHQWHQW�XQ�ERQ�FRPSURPLV�HQWUH�PDvWULVH�GX�YROXPH�G
HDX�FKDXIIpH�HW�IDFLOLWp� GH� FRPPDQGH��/D� GLVSRVLWLRQ� GHV� WURLV� FRUSV� GH� FKDXIIH� j� O
LQWpULHXU� GH� OD� FXYH� SHXW� rWUH�REVHUYpH j� OD� ILJXUH���� ,OV� VRQW�HQFOHQFKpV� LQGpSHQGDPPHQW�SDU� OH� V\VWqPH�GH�FRPPDQGH�VXLYDQW�O
LPSRUWDQFH�GX�VRXWLUDJH�
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)LJXUH����'LVSRVLWLRQ�GHV�WURLV�FRUSV�GH�FKDXIIH
/HV�WURLV�DSSRLQWV�RQW�pWp�UpDOLVpV�SDU�O
HQWUHSULVH�:DOVHU�	�&R��8QH�SKRWR�GH�FHW�DSSRUW�DX[LOLDLUH�VHJPHQWp�HVW�SUpVHQWp�j�OD�ILJXUH���

)LJXUH����$SSRUW�DX[LOLDLUH�G
pQHUJLH�VHJPHQWp
����� $OLPHQWDWLRQ

'HX[�FKRL[�pWDLHQW�SRVVLEOHV�SRXU�O
DOLPHQWDWLRQ�GH�FHV�WURLV�FRUSV�GH�FKDXIIH��VRLW�XQH�DOLPHQWDWLRQ�FRQWLQXH�� VRLW�XQH�DOLPHQWDWLRQ� WRXW�RX�ULHQ��/H�FKRL[� UHWHQX�D�pWp� O
DOLPHQWDWLRQ� WRXW�RX�ULHQ��/HV�UpVXOWDWV�GH�O
RSWLPLVDWLRQ�SUpVHQWpH�GDQV�>�@�PRQWUDQW�FODLUHPHQW�TXH�OD�FRPSOH[LILFDWLRQ UpVXOWDQW�G
XQH�DOLPHQWDWLRQ�FRQWLQXH�QH�FRQGXLW�SDV�j�XQ�EpQpILFH�VLJQLILFDWLI�DX�QLYHDX�GH�O
HIILFDFLWp�
��� 6WUDWpJLH�GH�FRPPDQGH�DYDQFpH

����� 0R\HQV�GH�FDOFXOV�QpFHVVDLUHV
/H�SULQFLSH�HQYLVDJp�SRXU�OD�PLVH�HQ�°XYUH�G
XQH�VWUDWpJLH�GH�FRPPDQGH�DYDQFpH�HVW�UpVXPp�j�OD�ILJXUH���
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)LJXUH����3ULQFLSH�GH�O
RSWLPLVDWLRQ
/H� SULQFLSH� GH� FHWWH� FRPPDQGH� HVW� UHODWLYHPHQW� VLPSOH�� 3RXU� SUpGLUH� OH� FRPSRUWHPHQW� GH�O
LQVWDOODWLRQ�VXU�XQ�KRUL]RQ�G
XQH�MRXUQpH��OHV�SUpYLVLRQV�GX�FRPSRUWHPHQW�XWLOLVDWHXU�HW�GHV�GRQQpHV�PpWpRURORJLTXHV�VRQW�H[SORLWpHV��'H�SOXV��OH�PRGqOH�G\QDPLTXH�FRPSOHW�GH�O
LQVWDOODWLRQ�HVW�XWLOLVp�SRXU� DQWLFLSHU� O
HIIHW� FRQVpFXWLI� j� O
DMXVWHPHQW� GHV� FRPPDQGHV�� *UkFH� j� FHV� LQIRUPDWLRQV�� LO� HVW�SRVVLEOH� GH� GpWHUPLQHU� j� O
DYDQFH� OHV� HQWUpHV� TXL� FRQGXLURQW� j� XQ� IRQFWLRQQHPHQW� RSWLPDO� GH�O
LQVWDOODWLRQ��&HWWH�PpWKRGRORJLH�D�pWp�PLVH�HQ�SODFH�HW�YDOLGpH�HQ�VLPXODWLRQ��GH�QRPEUHX[�GpWDLOV�SHXYHQW�rWUH�WURXYpV�GDQV�>���@�
&HWWH� VWUDWpJLH� GH� FRPPDQGH� UHSRVH� FHSHQGDQW� VXU� OD� UpVROXWLRQ� G
XQ� SUREOqPH� FRPSOH[H�G
RSWLPLVDWLRQ�� /H� PRGqOH� PDWKpPDWLTXH� GH� O
LQVWDOODWLRQ� HVW� XWLOLVp� XQ� JUDQG� QRPEUH� GH� IRLV��&RPPH�WRXWHV�OHV�JUDQGHXUV�LQWHUQHV��pWDWV��GDQV�FH�PRGqOH�QH�VRQW�SDV�PHVXUpHV��LO�D�pJDOHPHQW�pWp�QpFHVVDLUH�GH�FRQVWUXLUH�XQ�HVWLPDWHXU�EDVp�VXU�XQ�ILOWUH�GH�.DOPDQ�pWHQGX�SRXU�OHV�HVWLPHU��&HWWH�HVWLPDWHXU�HVW�SUpVHQWp�HQ�GpWDLO�GDQV�>�@��/D�ILJXUH���LOOXVWUH�OH�SULQFLSH�GH�OD�FRPPDQGH�GDQV�VD�JOREDOLWp�

)LJXUH����6WUXFWXUH�GH�OD�FRPPDQGH�DYDQFpH
/
RSWLPLVDWLRQ� HW� O
HVWLPDWLRQ� VRQW� GHV� RSpUDWLRQV� TXL� LQGXLVHQW� XQH� LPSRUWDQWH� FKDUJH�GH� FDOFXOV��&HWWH� FKDUJH� HVW� QpDQPRLQV� DFFHSWDEOH� SRXU� GHV� RUGLQDWHXUV� SHUVRQQHOV� WHOV� FHX[� TXH� O
RQ� SHXW�WURXYHU�DXMRXUG
KXL�VXU OH�PDUFKp�

����� 7UDQVPLVVLRQ�GHV�GRQQpHV�PpWpRURORJLTXHV
/HV� GRQQpHV� PpWpRURORJLTXHV� VRQW� WUDQVPLVHV� YLD� LQWHUQHW� SDU� O
,60�� 3RXU� O
KHXUH�� HOOHV� VRQW�HQYR\pHV� SDU� HPDLOV� j� FKDTXH� IRLV� TXH� GH� QRXYHOOHV� SUpYLVLRQV� VRQW� FDOFXOpHV��$LQVL�� LO� FRQYLHQW�SRXU�O
LPSODQWDWLRQ�G
LQWpJUHU�j�OD�FRPPDQGH�GHV�PR\HQV�GH�FRPPXQLFDWLRQ�SHUPHWWDQW�GH�UHFHYRLU�FHV�GRQQpHV��&HV�PR\HQV�GH�FRPPXQLFDWLRQV�SHXYHQW�pJDOHPHQW�rWUH�XWLOLVpV�SRXU�SLORWHU�j�GLVWDQFH�O
LQVWDOODWLRQ��,OV�SHUPHWWHQW�DXVVL�GH�GpWHFWHU�G
pYHQWXHOOHV�SDQQHV�HW�GH�PRGLILHU�OHV�DOJRULWKPHV�GH�FRPPDQGH�VDQV�DYRLU�j�VH�GpSODFHU�SK\VLTXHPHQW�
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����� ,PSODQWDWLRQ�DYHF�XQ�RUGLQDWHXU�FRPSOHW
/D� SUHPLqUH� VROXWLRQ� HQYLVDJpH�SRXU� WHVWHU� OHV� DOJRULWKPHV�SURSRVpV� D� pWp� G
XWLOLVHU�XQ�RUGLQDWHXU�SHUVRQQHO� pTXLSp G
XQH� FDUWH� G
DFTXLVLWLRQ� GH� GRQQpHV�� /H� V\VWqPH� G
H[SORLWDWLRQ� XWLOLVp� HVW� OH�0DF26�TXL�SUpVHQWH�GHV�DWRXWV� LPSRUWDQWV�SRXU� LPSODQWHU�GHV�VROXWLRQV�WHPSV�UpHO��/H�ORJLFLHO�GH�VXSHUYLVLRQ� XWLOLVp� HVW� /DE9,(:� HW� OHV� DOJRULWKPHV� G
RSWLPLVDWLRQ� HW� G
HVWLPDWLRQ� VRQW� pFULWV� HQ�ODQJDJH� &�� 'HV� PRGXOHV� RQW� G�� rWUH� pODERUpV� DILQ� GH� FRQGLWLRQQHU� OHV� VLJQDX[� GH� PHVXUH� HW� GH�FRPPDQGH��/H�ORJLFLHO�GH�JHVWLRQ�GHV�H�PDLOV�XWLOLVp�HVW�(XGRUD��&H�GHUQLHU�SHUPHW�HQ�HIIHW�GH�OLUH�DXWRPDWLTXHPHQW�OHV�H�PDLOV�HQYR\pV�SDU�O
,60 VDQV�O
LQWHUYHQWLRQ�G
XQ�XWLOLVDWHXU��/
RUGLQDWHXU�HVW�UHOLp�DX�UpVHDX�ORFDO�GH�O
HLxYG�SDU�O
LQWHUPpGLDLUH�G
XQH�FDUWH�UpVHDX�(WKHUQHW��&HWWH�LPSODQWDWLRQ�HVW�UHSUpVHQWpH�GH�IDoRQ�VFKpPDWLTXH�j�OD�ILJXUH���
&HWWH� VROXWLRQ� HVW� RSpUDWLRQQHOOH�� &HUWDLQV� PRGXOHV� pOHFWURQLTXHV� GRLYHQW� WRXWHIRLV� HQFRUH� rWUH�PRGLILpV�� ,O� V
DJLW� QpDQPRLQV� G
XQH� LQIUDVWUXFWXUH� GH� UHFKHUFKH� HW� GpYHORSSHPHQW� GRQW�O
LQGXVWULDOLVDWLRQ�Q
HVW� SDV�HQYLVDJHDEOH��(Q�HIIHW�� XQ�RUGLQDWHXU�SHUVRQQHO�QH�SHXW�SDV�rWUH�YHQGX�DYHF� FKDTXH� LQVWDOODWLRQ� SRXU� GHV� UDLVRQV� GH� SUL[� HW� GH� SODFH�� /D� VROXWLRQ� HQYLVDJpH� SRXU� XQH�FRPPHUFLDOLVDWLRQ�GH�OD�FRPPDQGH�HVW�GpFULWH�DX�SDUDJUDSKH�������

)LJXUH����,PSODQWDWLRQ�DYHF�XQ�RUGLQDWHXU�FRPSOHW
����� ,PSODQWDWLRQ�GH�W\SH�3&�LQGXVWULHO

/H� V\VWqPH� GH� FRPPDQGH� LQGXVWULHO� GRLW� UpDOLVHU� OHV� PrPHV� IRQFWLRQV� TXH� OH� V\VWqPH� GH�GpYHORSSHPHQW�WRXW�HQ�SUpVHQWDQW�XQ�SUL[�HW�XQ�HQFRPEUHPHQW�UDLVRQQDEOH��'H�SOXV��OD�WHQGDQFH�VXU�OH�PDUFKp�GHV�FRPPDQGHV�QXPpULTXHV�HVW�GH FKRLVLU�GHV�V\VWqPHV�RXYHUWV��8Q�GpYHORSSHPHQW�GpGLp�Q
D� GRQF� SDV� pWp� HQYLVDJp�� /HV� FDSDFLWpV� GH� FDOFXOV� HW� GH� FRPPXQLFDWLRQ� QpFHVVDLUHV� QRXV� RQW�DPHQpV�QDWXUHOOHPHQW�j�RSWHU�SRXU�XQ�3&�LQGXVWULHO��,O�H[LVWH�GHV�3&�WUqV�DERUGDEOHV�TXL�LQWqJUHQW�GHV�SRUWV�GH�FRPPXQLFDWLRQ�VWDQGDUG�HW�SHUPHWWHQW�XQ�IRQFWLRQQHPHQW�VDQV�GLVTXH�GXU��FH�GHUQLHU�HVW�VLPSOHPHQW�UHPSODFp�SDU�XQH�(3520��
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'
XQ�SRLQW�GH�YXH�ORJLFLHO��FH�VRQW�OHV�FRQGLWLRQV�GH�ILDELOLWp�HW�GH�FR�W�TXL�VRQW�GpWHUPLQDQWHV��/H�V\VWqPH� G
H[SORLWDWLRQ� GRLW rWUH� ERQ� PDUFKp�� VWDEOH� HW� RIIULU� OHV� RXWLOV� QpFHVVDLUHV� j�O
DFFRPSOLVVHPHQW� GHV� WkFKHV� GH� FDOFXOV� HW� GH� FRPPXQLFDWLRQ� SUpFRQLVpHV�� &
HVW� GRQF� OH� V\VWqPH�G
H[SORLWDWLRQ� /LQX[� TXL� D� pWp� FKRLVL�� ,O� HVW� JUDWXLW�� VWDEOH� HW� LO� H[LVWH� XQH� YHUVLRQ� PLQLPDOH�Q
RFFXSDQW�TX
XQ�HVSDFH�GH�����0%�
/HV� DOJRULWKPHV� G
RSWLPLVDWLRQ� HW� G
HVWLPDWLRQ� VRQW� SRUWpV� DFWXHOOHPHQW� GDQV� FH� QRXYHO�HQYLURQQHPHQW�� /HV� PRGXOHV� pOHFWURQLTXHV� UpDOLVpV� SRXU� OH� V\VWqPH� GH� GpYHORSSHPHQW� VRQW�UpXWLOLVpV�� /
DFTXLVLWLRQ� HVW� UpDOLVpH� DX� PR\HQ� G
XQH� FDUWH� G
LQWHUIDFH� $'	'$� �/RZ� FRVW�� VH�EUDQFKDQW�VXU�OH�SRUW�SDUDOOqOH�GX�3&�LQGXVWULHO�
/D�WDLOOH�GH�OD�FDUWH�PqUH�3&�FKRLVLH�HVW�GH���FP�[���FP��IRUPDW�VWDQGDUG�0LFUR$7;��HW�VRQ�SUL[��TXL�LQFOXW�XQ�SURFHVVHXU�,QWHO�&HOHURQ�j�����0K]��HVW�GH�&+)������ HQYLURQ��/D�FDUWH�G
DFTXLVLWLRQ�HVW�GHX[�IRLV�SOXV�SHWLWH�TXH�OD�FDUWH�3&�HW�VRQ�SUL[�DYRLVLQH�pJDOHPHQW�&+)��������/HV�SUL[�SHXYHQW�HQFRUH�rWUH�UpGXLWV�GH�PDQLqUH�FRQVLGpUDEOH�VDFKDQW�TXH�OH�SURFHVVHXU�FKRLVL�HVW�VXUGLPHQVLRQQp�HW�TX
XQ�QRXYHDX�IRUPDW�GH FDUWH�PqUH��IRUPDW�)OH[$7;��YLHQW�G
DSSDUDvWUH��/D�FDUWH�HQ�TXHVWLRQ�HVW�PHLOOHXU�PDUFKp��HQYLURQ�������HW�SOXV�SHWLWH����FP�[���FP��
� &RQFOXVLRQV�HW�SHUVSHFWLYHV
/HV� PRGLILFDWLRQV� VWUXFWXUHOOHV� SURSRVpHV� RQW� pWp� UpDOLVpHV�� 8QH� LPSODQWDWLRQ� FRPPHUFLDOHPHQW�DFFHSWDEOH�GH�OD�VWUDWpJLH�GH�FRPPDQGH�DYDQFpH�HVW�TXDVLPHQW�WHUPLQpH��(OOH�VHUD�RSpUDWLRQQHOOH�DX�GpEXW�GH�O
DQQpH������
/D� PpWKRGRORJLH� XWLOLVpH� SRXU� OHV� FKDXIIH�HDX� VRODLUHV� SHXW� rWUH� WUDQVSRVpH� j� GHV� NLWV� VRODLUHV�WKHUPLTXHV� SOXV� FRPSOH[HV� FRPPH OHV� LQVWDOODWLRQV� VRODLUHV� FRPELQpHV� UpDOLVDQW� OH� FKDXIIDJH� GH�O
HDX�VDQLWDLUH�HW�OH�FKDXIIDJH�GX�EkWLPHQW�
� 5pIpUHQFHV
>�@ 3UXG
KRPPH� 7�� HW� '�� *LOOHW� �������� 6XSHUYLVLRQ� DXWRPDWLTXH� G¶LQVWDOODWLRQV� VRODLUHV�WKHUPLTXHV��$SSOLFDWLRQV�DX[�NLWV�VRODLUHV GH�SURGXFWLRQ�G¶HDX�FKDXGH�VDQLWDLUH��&,6%$7¶����/DXVDQQH��6ZLW]HUODQG�
>�@ 3UXG
KRPPH� 7�� HW� '�� *LOOHW� ��������2SWLPL]DWLRQ� RI� 6RODU� 'RPHVWLF� +RW� :DWHU� 6\VWHPV��(XUR6XQ
����3RUWRUR]��6ORYHQLD�
>�@ 3UXG
KRPPH�7��HW�'��*LOOHW��IpYULHU��������6XSHUYLVLRQ�DXWRPDWLTXH�G¶LQVWDOODWLRQV�VRODLUHV�WKHUPLTXHV��3UHPLqUH�SDUWLH�FRQVDFUpH�DX[�NLWV�VRODLUHV�GH�SURGXFWLRQ�G¶HDX�FKDXGH�VDQLWDLUH��5DSSRUW�ILQDO�j�O
DWWHQWLRQ�GH�O
2IILFH�IpGpUDO�GH�O
pQHUJLH��/DXVDQQH��6ZLW]HUODQG�
>�@ 3UXG
KRPPH�7��HW�'��*LOOHW��MXLQ��������2SWLPLVDWLRQ�RI�6RODU�'RPHVWLF�+RW�:DWHU�6\VWHPV��6XQ�$W�:RUN�LQ�(XURSH��YROXPH�����QXPEHU���
>�@ 3UXG
KRPPH� 7�� HW� '�� *LOOHW� �VHSWHPEUH� ������� 3UHGLFWLYH� FRQWURO� RI� D� VRODU� GRPHVWLF� KRW�ZDWHU�V\VWHP�ZLWK�D�VHJPHQWHG�DX[LOLDU\�KHDWHU��&,6%$7¶����/DXVDQQH��6ZLW]HUODQG�
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>�@ 3UXG
KRPPH� 7�� HW� '�� *LOOHW� �GpFHPEUH� ������� 6XSHUYLVLRQ� DXWRPDWLTXH� G¶LQVWDOODWLRQV�VRODLUHV� WKHUPLTXHV�� 5DSSRUW� LQWHUPpGLDLUH� j� O
DWWHQWLRQ� GH� O
2IILFH� IpGpUDO� GH� O
pQHUJLH��/DXVDQQH��6ZLW]HUODQG�
� 5HPHUFLHPHQWV
� /
2IILFH�IpGpUDO�GH�O
pQHUJLH�TXL�D�ILQDQFp�FH�SURMHW� -HDQ�&KULVWRSKH�+DGRUQ�SRXU�VHV�SUpFLHX[�FRQVHLOV� /
HQWUHSULVH�$JHQD�(QHUJLHV�6$�FRPPH�SULQFLSDO�SDUWHQDLUH�LQGXVWULHO� /
pTXLSH�GX�3URIHVVHXU�3K��'LQG�GH�O
eFROH�G
LQJpQLHXUV�GX�&DQWRQ�GH�9DXG�SRXU�VRQ�DVVLVWDQFH�WHFKQLTXH


