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,QWURGXFWLRQ

���/D�UHVVRXUFH�IRUHVWLqUH

����6LWXDWLRQ�GH�OD�IRUrW�GDQV�OH�PRQGH

©�1RXV�VDYRQV�ELHQ�GHV�FKRVHV�VXU�OD�OXQH�PDLV�QRXV�LJQRURQV�O·pWHQGXH�GH�OD�VXSHUILFLH

WHUUHVWUH�TXL�HVW�FRXYHUWH�GH�IRUrWV�HW�GH�WHUUHV�ERLVpHV�ª�pFULYDLW�3HUVVRQ�HQ�������&HUWHV�

OD� VLWXDWLRQ� D� TXHOTXH� SHX� FKDQJp� GHSXLV� FHWWH� FLWDWLRQ�� PDLV� HOOH� VRXOLJQH� ELHQ� OD

GLFKRWRPLH� HQWUH� OH� U{OH� RPQLSUpVHQW� GH� OD� IRUrW� GDQV� O·KLVWRLUH� GHV� FLYLOLVDWLRQV� HW� OH

PDQTXH�GH�FRQQDLVVDQFHV�GHV�pFRV\VWqPHV�IRUHVWLHUV��/D�IRUrW�D�WRXMRXUV�pWp�HQ�HIIHW�XQ

HQMHX� pFRQRPLTXH�� XQ� OLHX� GH� SRXYRLU� GLVSXWp� PDLV� DXVVL� XQ� OLHX� FKDUJp� GH� V\PEROHV

FXOWXUHOV�� (Q� )UDQFH�� OD� SUHPLqUH� RUGRQQDQFH� pWHQGDQW� O·DXWRULWp� UR\DOH� j� WRXWHV� OHV

VXUIDFHV�ERLVpHV�GDWH�GH�������LQGLTXDQW�OH�VRXFL�GpMj�DQFLHQ�GH�FRQWU{OHU�OHV�UHVVRXUFHV

GH�ERLV��3DU�OD�VXLWH��O·LQWpUrW�Q·D�SDV�FHVVp�GH�V·DIILUPHU�HW�O·RQ�SHXW�UHOHYHU�OD�SKUDVH�GX

PLQLVWUH�0DUWLJQDF� HQ� ����� ORUV� GH� OD� SURPXOJDWLRQ� GX� SUHPLHU� &RGH� )RUHVWLHU��� ©�/D

FRQVHUYDWLRQ�GHV�IRUrWV�HVW�O·XQ�GHV�SUHPLHUV�LQWpUrWV�GHV�VRFLpWpV��HW�SDU�FRQVpTXHQW�O·XQ

GHV�SUHPLHUV�GHYRLUV�GHV�JRXYHUQHPHQWV�ª��3RXUWDQW�� LO� D� IDOOX�DWWHQGUH� OD� ILQ�GX���qPH

VLqFOH� SRXU� TXH� OD� SHUFHSWLRQ� HW� OHV� SUpRFFXSDWLRQV� YLV� j� YLV� GH� OD� IRUrW� VH� PRGLILHQW

VHQVLEOHPHQW��&DU��VL�OD�FUDLQWH�GH�YRLU�V·pSXLVHU�OD�UHVVRXUFH�GH�ERLV�HVW�PLOOpQDLUH��F·HVW

VHXOHPHQW�DYHF� O·DPpOLRUDWLRQ�GHV� VDYRLUV�HW� OD� IDQWDVWLTXH�DFFpOpUDWLRQ�GHV� WHFKQLTXHV

DX� FRXUV� GH� FH� GHUQLHU� VLqFOH�� TXH� O·KRPPH� D� SX� UpHOOHPHQW�PRGLILHU� OHV� pTXLOLEUHV� GH

UpJLRQV�HQWLqUHV��1RWDPPHQW��HQ�H[SORLWDQW�GHV�]RQHV�MXVTXH�Oj�LQDFFHVVLEOHV��HW�FH�j�OD

VXUIDFH�GH�WRXW�OH�JOREH��8Q�WHO�SRXYRLU�D�FRQGXLW�j�GHV�H[FqV�TXL�RQW�SURYRTXp�OD�SULVH�GH

FRQVFLHQFH� SDU� OD� FRPPXQDXWp� VFLHQWLILTXH�� SXLV� SDU� OH� JUDQG� SXEOLF�� GH� FH� TXH� OHV

pFRV\VWqPHV� QDWXUHOV� VRQW� IUDJLOHV� HW� TXH� OHV� UHVVRXUFHV� QDWXUHOOHV�� IRUHVWLqUHV� HQ

SDUWLFXOLHU��QH� VRQW�SDV� LQILQLHV��3RXUWDQW�� VL� O·DWWHQWLRQ� HVW�SOXV�PDUTXpH� LO� UHVWH� ELHQ

VRXYHQW�j�SDVVHU�GHV�SDUROHV�DX[�DFWHV�

-DPDLV�OHV�SUHVVLRQV�H[HUFpHV�VXU�OHV�PLOLHX[�IRUHVWLHUV�Q·RQW�pWp�DXVVL�IRUWHV��QRWDPPHQW

VRXV� O·LQIOXHQFH� G·XQ� PRQGH� HQ� FURLVVDQFH� GpPRJUDSKLTXH� FRQWLQXH�� 'DQV� OHV� SD\V

SDXYUHV��FHWWH�DFFpOpUDWLRQ�VH�WUDGXLW�SDU�XQH�IRUWH�GHPDQGH�HQ�ERLV�PDLV�DXVVL�SDU�XQ

EHVRLQ�JUDQGLVVDQW�GH�WHUUDLQV�DJULFROHV�DX[�GpSHQV�GHV�IRUrWV��'DQV�OHV�SD\V�ULFKHV��R�

OD� GHPDQGH� HQ� ERLV� HVW� DXVVL� pOHYpH�� G·DXWUHV� SUpRFFXSDWLRQV� YLHQQHQW� VH� JUHIIHU��� OD

FRQVHUYDWLRQ� GH� OD� GLYHUVLWp� ELRORJLTXH�� OD� SUpVHUYDWLRQ� GHV� SD\VDJHV�� HW� OHV� QRXYHOOHV
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GHPDQGHV� HQ� PDWLqUH� GH� UpFUpDWLRQ� HW� G·DJUpPHQW�� 'DQV� XQ� VRXFL� GH� FODUWp�� LO� HVW

SUDWLTXH� GH� UHJURXSHU� HQ� WURLV� JUDQGV� JURXSHV� OHV� GLIIpUHQWV� U{OHV� GH� OD� IRUrW� �� OD

SURGXFWLRQ� GH� ERLV�� VRQ� LPSOLFDWLRQ� GDQV� OD� ELRVSKqUH�� OHV� DVSHFWV� VRFLDX[� HW� FXOWXUHOV�

1RXV� DOORQV� QRXV� DWWDFKHU� j� YRLU� SOXV� SUpFLVpPHQW� OHV� GHX[� SUHPLqUHV� IRQFWLRQV� TXL

UHQWUHQW�GDQV�OH�FDGUH�GX�WUDYDLO�GH�WKqVH�

����)RQFWLRQV�SURGXFWLYHV�GHV�IRUrWV

0DOJUp�O·pYROXWLRQ�GHV�SUpRFFXSDWLRQV��OD�SURGXFWLRQ�GH�ERLV�UHVWH�ELHQ�OD�IRQFWLRQ

PDMHXUH�HW�SULQFLSDOH�GH�OD�IRUrW��/·pWXGH�PHQpH�SDU�OD�)$2�j�O·RFFDVLRQ�GX�)RUHVW

5HVVRXUFH� $VVHVVPHQW� HQ� ����� �)$2� ������ OH� PRQWUH� FODLUHPHQW�� 'LIIpUHQWV

XVDJHV� \� pWDLHQW� GpQRPEUpV� SDUPL� OHVTXHOV� OD� SURGXFWLRQ� GH� ERLV�� OH� U{OH� GH

SURWHFWLRQ�� OD� FKDVVH�� OD� UpVHUYH� G·HDX�� OD� UpFUpDWLRQ�� /·LPSRUWDQFH� DFFRUGpH� � j

FKDTXH�XVDJH�\�pWDLW�FODVVpH�HQ���FDWpJRULHV�IRUW�PR\HQ�IDLEOH��,O�DSSDUDLVVDLW��HQ

(XURSH�� TXH� OD� SURGXFWLRQ� GH� ERLV� pWDLW� ELHQ� OD� IRQFWLRQ� SUHPLqUH�� VXLYLH� GH� OD

FKDVVH�HW�GH�OD�UpFUpDWLRQ��ILJXUH�����&HW�RUGUH�YDULHUD�VHORQ�OHV�FRQWLQHQWV��PDLV�LO

HVW�FHUWDLQ�TXH�OD�IRQFWLRQ�GH�SURGXFWLRQ�GH�ERLV�UHVWHUD�WRXMRXUV�SUpGRPLQDQWH�

Pourcentage de l’aire totale
Fort Moyen Faible

Production
 de bois

Protection Eau      Pâturage      Chasse Conservation Récréation

)LJXUH�����/HV�GLIIpUHQWHV�IRQFWLRQV�GH�OD�IRUrW��IRUrWV�SXEOLTXHV�HW�SULYpHV�LQFOXVHV��HQ

(XURSH��/·LPSRUWDQFH�UHODWLYH�GHV�QLYHDX[�G·DWWHQWLRQ��IRUW���PR\HQ���IDLEOH��DFFRUGpH�j

XQH�IRQFWLRQ�HVW�pYDOXp�HQ�WHUPH�GH�SRXUFHQWDJH�GH�O·DLUH�WRWDOH���6RXUFH�)$2�������
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(Q� HIIHW�� OD� GHPDQGH� GH� ERLV� Q·D� FHVVp� GH� FURvWUH� DX� FRXUV� GHV� GHUQLqUHV� GpFHQQLHV� HQ

UDLVRQ�GH�O·H[SDQVLRQ�GpPRJUDSKLTXH�HW�GH�O·DFFpOpUDWLRQ�GX�GpYHORSSHPHQW�pFRQRPLTXH�

(QWUH������HW������ OD� FRQVRPPDWLRQ�PRQGLDOH�GH�ERLV�D�DLQVL�DXJPHQWp�GH����� �)$2

������� /·XWLOLVDWLRQ� j� GHV� ILQV� GH� FRPEXVWLEOH� HVW� OD� IRUPH� GRPLQDQWH� G·XVDJH� GDQV� OHV

SD\V� HQ� YRLH� GH� GpYHORSSHPHQW� ������� PDLV� Q·HVW� TXH� PLQHXUH� GDQV� OHV� SD\V

LQGXVWULDOLVpV�������R��OHV�XWLOLVDWLRQV�FRXUDQWHV�GHV�SURGXLWV�OLJQHX[�VRQW�OD�SURGXFWLRQ

GH�ERLV�URQG�LQGXVWULHO��GH�ERLV�GH�VFLDJHV�HW�GH�SkWH�j�SDSLHU�

&HWWH� DXJPHQWDWLRQ� GH� OD� GHPDQGH� HQ� ERLV� VH� WUDGXLW� SDU� O·H[SORLWDWLRQ� VDQV� FHVVH� GH

QRXYHOOHV� WHUUHV�� $LQVL�� RQ� HVWLPH� TXH� OD� PRLWLp� GHV� IRUrWV� QDWXUHOOHV� GX� PRQGH� �QRQ

PRGLILpHV� SDU� O·H[SORLWDWLRQ� RX� OD� V\OYLFXOWXUH��� SULQFLSDOHPHQW� VLWXpHV� KRUV� G·(XURSH�

VRQW� DXMRXUG·KXL� ©� H[SORLWDEOHV� ª�� F·HVW�j�GLUH� TX·HOOHV� QH� VRQW� VRXPLVHV� j� DXFXQH

UHVWULFWLRQ�MXULGLTXH�HW�SUpVHQWHQW�XQ�FRXYHUW�IRUHVWLHU�H[SORLWDEOH�GH�PDQLqUH�UHQWDEOH�

/D�VXUIDFH�GHV�IRUrWV�QDWXUHOOHV�GDQV�OHV�SD\V�HQ�GpYHORSSHPHQW�D�UpGXLW�FKDTXH�DQQpH

GH������PLOOLRQV�G·KHFWDUHV�DX�GpEXW�GHV�DQQpHV�����)$2��������HW�DX�WRWDO�OD�SODQqWH�D

SHUGX� HQWUH� ����� HW� ����� XQH� VXUIDFH� GH� ����� PLOOLRQV� G·KHFWDUHV� GH� IRUrWV�� VRLW� OD

VXSHUILFLH� WRWDOH� GH� OD� )UDQFH�� 'H� SOXV�� RXWUH� OD� SHUWXUEDWLRQ� GLUHFWH� GHV� FRXYHUWV

IRUHVWLHUV�� OHV� RSpUDWLRQV� GH� UpFROWH� RQW� GHV� LPSDFWV� VHFRQGDLUHV� PDMHXUV� VXU� G·DXWUHV

DVSHFWV� GH� O·pFRV\VWqPH� IRUHVWLHU� �GpVWDELOLVDWLRQ� GHV� VROV�� UpJXODWLRQ� GHV� EDVVLQV

YHUVDQWV��GLPLQXWLRQ�GH�OD�GLYHUVLWp�ELRORJLTXH��

6L�O·RQ�QH�YHXW�SDV�FRXULU�OH�ULVTXH�GH�YRLU�VH�WDULU�OD�UHVVRXUFH�HQ�ERLV�HW�GH�VH�GpJUDGHU

JUDYHPHQW�O·HQYLURQQHPHQW�� LO� IDXW�GRQF�TXH� OHV�JRXYHUQHPHQWV�SUHQQHQW�GHV�GpFLVLRQV

UDLVRQQpHV�HW�HQFRXUDJHQW�XQH�JHVWLRQ�GXUDEOH�GHV�IRUrWV��j�VDYRLU�XQH�JHVWLRQ�TXL�WLHQQH

FRPSWH� j� OD� IRLV� GHV� LQWpUrWV� pFRQRPLTXHV� PDLV� DXVVL� pFRORJLTXHV� HW� VRFLDX[�

/·DPpQDJHPHQW�IRUHVWLHU�HW�OD�V\OYLFXOWXUH�QH�GRLYHQW�SDV�VHXOHPHQW�DYRLU�SRXU�IRQFWLRQ

GH� UHQIRUFHU� OD� FURLVVDQFH�GHV� DUEUHV� HW� GHV� IRUrWV��PDLV�DXVVL� GH� IDLUH� HQ� VRUWH� TXH� OD

TXDOLWp�GHV�DUEUHV�SURGXLWV�VRLW�DPpOLRUpH�HW�TXH�O·HQYLURQQHPHQW�VRLW�SURWpJp��/H�GpEDW

HVW�GRQF�FHQWUp�VXU�OHV�HIIRUWV�j�SURGXLUH�SRXU�PDLQWHQLU�XQ�pTXLOLEUH�HQWUH�SURGXFWLRQ�HW

SURWHFWLRQ�

3RXU� VXUYHLOOHU� OHV�PLOLHX[� IRUHVWLHUV� HW� pYHQWXHOOHPHQW� LQWHUYHQLU� IDFH� DX[� SUREOqPHV

TXL� VH� GUHVVHQW�� LO� \� D� XQ� EHVRLQ� JUDQGLVVDQW� GH� VXSSRUWV� G·LQIRUPDWLRQV�� 3DUPL� OHV

SURGXLWV�G·LQIRUPDWLRQV�RQ�SRXUUD�GLVWLQJXHU�FHX[�WRXFKDQW�j�OD�FDUWRJUDSKLH�HW�FHX[�OLpV

DX� VXLYL� GHV� UHVVRXUFHV�� /HV� GRQQpHV� FDUWRJUDSKLTXHV� GRQQHURQW� GHV� LQIRUPDWLRQV� VXU

O·pWHQGXH� GHV� VXUIDFHV� IRUHVWLqUHV�� OHV� XVDJHV� GX� VRO�� O·LQYHQWDLUH� GHV� GLIIpUHQWV� W\SHV

IRUHVWLHUV�HW�O·LQYHQWDLUH�GH�OD�UHVVRXUFH�HQ�ERLV�j�WUDYHUV�O·HVWLPDWLRQ�GH�SDUDPqWUHV�OLpV

j�OD�ELRPDVVH�FRPPH�OH�YROXPH�GH�ERLV�VXU�SLHG��P��KD�RX�WRQQHV�KD���OD�VXUIDFH�WHUULqUH
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�Pí�KD��� OD� KDXWHXU� GHV� DUEUHV� RX� O·LQGLFH� GH� IHUWLOLWp� ORFDO�� /H� VXLYL� GH� OD� UHVVRXUFH

SHUPHWWUD� GH� FRQQDvWUH� O·pYROXWLRQ� GHV� GpERLVHPHQWV� RX� GHV� UpJpQpUDWLRQV�� O·pWDW

VDQLWDLUH�GHV�SHXSOHPHQWV�HW�O·LPSDFW�GH�FDWDVWURSKHV�QDWXUHOOHV��LQFHQGLHV��WHPSrWHV��

&HV� LQIRUPDWLRQV�GRLYHQW�rWUH�REWHQXHV�j�SOXVLHXUV�pFKHOOHV�VSDWLDOHV��8QH� LQIRUPDWLRQ

ILQH� SHXW� rWUH� QpFHVVDLUH� j� GHV� JHVWLRQQDLUHV� QDWLRQDX[� RX� UpJLRQDX[�� $� O·LQYHUVH� GHV

LQIRUPDWLRQV� JOREDOHV� SHXYHQW� rWUH� XWLOHV� DX[� JHVWLRQQDLUHV� ORFDX[�� ,O� IDXW� GRQF

GpYHORSSHU�GHV� VROXWLRQV�PXOWLSOHV�� SRXYDQW� LQWpUHVVHU� OH� JHVWLRQQDLUH� ORFDO�PDLV� DXVVL

OHV� UHVSRQVDEOHV� GHV� LQYHQWDLUHV� QDWLRQDX[�� 6H� SRVH� GRQF� OH� SUREOqPH� GH� GLVSRVHU

G·LQIRUPDWLRQV�VSDWLDOLVpHV��GRQW�OHV�SURWRFROHV�GH�PHVXUHV�VRQW�QRQ�GpSHQGDQWV�GX�VLWH

RX�GX�SD\V�DILQ�TX·HOOHV�SXLVVHQW�rWUH�XWLOLVpHV�SDU�WRXWHV�OHV�SHUVRQQHV�LPSOLTXpHV�GDQV

OD�JHVWLRQ�HW�OH�VXLYL�GHV�UHVVRXUFHV�IRUHVWLqUHV�

����)RQFWLRQV�pFRORJLTXHV�GHV�IRUrWV

/HV�IRUrWV�VRQW�LPSOLTXpHV�GDQV�QRPEUH�GH�SURFHVVXV�pFRORJLTXHV�DXVVL�ELHQ�HQ�UHODWLRQ

DYHF� O·DWPRVSKqUH� TX·DYHF� OH� PLOLHX� WHUUHVWUH� �F\FOH� GX� FDUERQH�� F\FOH� GH� O·HDX�

ELRGLYHUVLWp�YpJpWDOH�HW�DQLPDOH��GDQV�OHVTXHOV�HOOHV�MRXHQW�VRXYHQW�XQ�U{OH�GH�SURWHFWLRQ�

2Q� SHXW� DIILUPHU� TXH� OHV� IRUrWV� QDWXUHOOHV� VRQW� FHUWDLQHPHQW� OHV� SOXV� JUDQGHV

GpSRVLWDLUHV� GH� OD� GLYHUVLWp� ELRORJLTXH� WHUUHVWUH��5DYHQ� ������� D� DLQVL� HVWLPp� TXH� GHX[

WLHUV�j�WURLV�TXDUWV�GH�OD�ELRGLYHUVLWp�WRWDOH�VH�WURXYHQW�GDQV�OHV�IRUrWV��WURSLFDOHV�VXUWRXW�

$LQVL�� OH� WDX[� GH� GpIRUHVWDWLRQ� pOHYp� GH� FHV� IRUrWV� SHXW� FRQGXLUH� j� XQH� UpGXFWLRQ� GX

QRPEUH�GHV�YpJpWDX[�FRPPH�GHV�DQLPDX[�

/·LPSOLFDWLRQ� GHV� IRUrWV� GDQV� OD� UpJXODWLRQ� GH� OD� ELRVSKqUH� FRQWLQHQWDOH� SHXW� rWUH

DSSUpFLpH�j�SOXVLHXUV�QLYHDX[��/HV�IRUrWV�MRXHQW�SDU�H[HPSOH�XQ�U{OH�LPSRUWDQW�GDQV�OH

UpJXODWLRQ� GX� F\FOH� K\GURORJLTXH��4XDQG�XQH� SOXLH� WRPEH� VXU�XQH� IRUrW�� XQH� SDUWLH� GH

O·HDX�HVW�LQWHUFHSWpH�SDU�FHUWDLQHV�SDUWLHV�GH�OD�SODQWH�HW�SDU�OD�VXLWH�V·pYDSRUH��/D�SOXLH

TXL� DWWHLQW� OH� VRO� V·LQILOWUH� HQ� SURIRQGHXU� RX� FRXOH� j� VD� VXUIDFH� DYDQW� GH� ILQLU� GDQV� OH

UpVHDX�K\GURJUDSKLTXH��/H�SDVVDJH�GH�O·HDX�j�WUDYHUV�O·pFRV\VWqPH�IRUHVWLHU�HVW�LQIOXHQFp

SDU�XQ�FHUWDLQ�QRPEUH�GH�IDFWHXUV�WHOV�TXH�OD�FRXYHUWXUH�YpJpWDOH��OHV�SURSULpWpV�GX�VRO�

OD� WRSRJUDSKLH��'HV�YDULDWLRQV�GDQV� OH� FRXYHUW� VXLWH�j�GHV� FRXSHV��GHV� UHERLVHPHQWV�RX

G·DXWUHV� FDXVHV� SHXYHQW� DIIHFWHU� OH� F\FOH� GH� O·HDX�� QRWDPPHQW� GDQV� OH� UDSSRUW

SUpFLSLWDWLRQV�UXLVVHOOHPHQW�GDQV�OHV�EDVVLQV�YHUVDQWV�

/D�YpJpWDWLRQ�IRUHVWLqUH�DIIHFWH�pJDOHPHQW�OH�FOLPDW��(OOH�SHXW�HIIHFWLYHPHQW�DEVRUEHU�XQH

SOXV� JUDQGH� SDUWLH� GX� UD\RQQHPHQW� VRODLUH� LQFLGHQW� SDU� UDSSRUW� j� OD� WHUUH� GpQXGpH

GLPLQXDQW�DLQVL� O·DOEpGR�GH� OD�VXUIDFH��&HWWH�YDULDWLRQ�SHXW�DIIHFWHU� OH�ELODQ� WKHUPLTXH
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UpJLRQDO�HW�GRQF� OH� FOLPDW��2Q�SHXW�FLWHU�pJDOHPHQW� O·LPSDFW�GX�FRXYHUW� IRUHVWLHU�VXU� OD

FLUFXODWLRQ�GHV�FRXUDQWV�G·DLU��RQ�SDUOH�GH�UXJRVLWp�GH�VXUIDFH��

/HV� FRQFHQWUDWLRQV� FURLVVDQWHV� GH� GLR[\GH� GH� FDUERQH� �&2��� GDQV� O·DWPRVSKqUH� VRQW

UHFRQQXHV�FRPPH�O·XQH�GHV�SULQFLSDOHV�FDXVHV�GH�FKDQJHPHQW�FOLPDWLTXH��6FKLPHO�HW�DO�

������� 2U�� OHV� IRUrWV� FRQWULEXHQW� DFWLYHPHQW� DX� F\FOH� GX� FDUERQH��&�� HW� LQWHUYLHQQHQW

GRQF�GDQV�OHV�FKDQJHPHQWV�GX�FOLPDW�PRQGLDO��/HV�IRUrWV�IRQW�RIILFH�GH�UpVHUYRLU��GH�SXLWV

PDLV� DXVVL� GH� VRXUFHV� GH� JD]� j� HIIHW� GH� VHUUH�� (Q� WDQW� TXH� UpVHUYRLU�� HOOHV� VWRFNHQW� OH

FDUERQH� GDQV� OD� ELRPDVVH� HW� GDQV� OHV� VROV�� HQ� WDQW� TXH� SXLWV�� HOOHV� DEVRUEHQW� OH� &2�

FRQWHQX�GDQV�O·DWPRVSKqUH�HQ�IRQFWLRQ�GH�OHXU�VXUIDFH�HW�GH�OHXU�SURGXFWLYLWp��$�O·LQYHUVH�

HOOHV� VRQW� pPHWWULFHV� GH� FDUERQH� ORUV� GH� OD� FRPEXVWLRQ� HW� GH� OD� GpFRPSRVLWLRQ� GH� OD

ELRPDVVH�DLQVL�TXH�GHV�DOWpUDWLRQV�LQIOLJpHV�DX[�VROV�HQWUDvQDQW�GHV�pPLVVLRQV�GH�&2��HW

G·DXWUHV�JD]�j� HIIHW�GH� VHUUH��$� O·KHXUH�DFWXHOOH�� OHV� pPLVVLRQV�GH�&2��DWWULEXDEOHV�DX[

FKDQJHPHQWV� GDQV� O·XWLOLVDWLRQ� GHV� VROV�� QRWDPPHQW� DX� GpERLVHPHQW� GDQV� OHV� UpJLRQV

WURSLFDOHV�� UHSUpVHQWHUDLHQW�SUqV�GH������GHV�pPLVVLRQV�GH�&2��GXHV�DX[� LQWHUYHQWLRQV

KXPDLQHV�j�O·pFKHOOH�PRQGLDOH��6FKLPHO�HW�DO���������

/·HVWLPDWLRQ� GHV� VWRFNV� GH� FDUERQH� YDULH� pQRUPpPHQW� VHORQ� OHV� pWXGHV� HW� OHV� PRGqOHV

XWLOLVpV�� ,O� FRQYLHQW� GRQF� GH� SUHQGUH� DYHF� SUpFDXWLRQ� OHV� FKLIIUHV� DYDQFpV� SDU� OHV

GLIIpUHQWV� WUDYDX[� H[LVWDQWV�� $� WLWUH� G·RUGUH� GH� JUDQGHXU�� RQ� SHXW� FLWHU� OHV� WUDYDX[� GH

%URZQ� TXL� LQGLTXHQW� TXH� O·HQVHPEOH� GHV� pFRV\VWqPHV� IRUHVWLHUV� GX�PRQGH� FRQWLHQQHQW

����JLJD�WRQQHV�GH�FDUERQH������GDQV� OD�YpJpWDWLRQ�HW������GDQV� OHV�VROV��&HWWH�PrPH

pWXGH�PRQWUH�TXH� OHV�ELODQV�GH� FDUERQH�GHV� IRUrWV�GHV�SD\V� WHPSpUpV�HW�ERUpDOV� VRQW�j

O·KHXUH�DFWXHOOH�XQ�SXLWV�QHW�GH�FDUERQH�DWPRVSKpULTXH��G·HQYLURQ�����3J�DQ��PDLV�TXH�OHV

]RQHV�WURSLFDOHV�VRQW�XQH�VRXUFH�QHWWH�G·HQYLURQ�����3J�DQ��$X�WRWDO��OHV�IRUrWV�GX�PRQGH

VHUDLHQW�GRQF�XQH� VRXUFH�GH�&2��GH�����������3J�DQ� �%URZQ�� �������&HV� FKLIIUHV� VRQW� j

FRPSDUHU� j� FHOXL� GH� OD� TXDQWLWp� GH� FDUERQH� SURYHQDQW� GH� O·XWLOLVDWLRQ� GH� FRPEXVWLEOHV

IRVVLOHV��TXL�HVW�GH�O·RUGUH�GH�����JLJD�WRQQHV��,O�DSSDUDvW�GRQF�DXMRXUG·KXL�TXH�OHV�IRUrWV

QH�FRQWULEXHQW�TXH�IDLEOHPHQW�j�O·DFFXPXODWLRQ�GX�&2��GDQV�O·DWPRVSKqUH��&HFL�SRXUUDLW

SRXUWDQW� FKDQJHU� GDQV� OH� IXWXU�� HQ� SDUWLFXOLHU� VL� O·kJH� PR\HQ� GHV� IRUrWV� WHPSpUpHV� HW

ERUpDOHV�DXJPHQWDLW�JOREDOHPHQW��VXLWH�HQ�SDUWLFXOLHU�DX�FODVVHPHQW�HQ�DLUHV�SURWpJpHV

G·XQH�SURSRUWLRQ�VLJQLILFDWLYH�GH�FHOOHV�FL��

/H�U{OH�MRXp�SDU�OHV�IRUrWV�GDQV�O·DWWpQXDWLRQ�GHV�FKDQJHPHQWV�FOLPDWLTXHV�GH�OD�SODQqWH

D�pWp�UHFRQQX�SULRULWDLUHPHQW�GDQV�OH�SURWRFROH�GH�.\RWR��&H�GHUQLHU�SUpYRLW�GHV�FODXVHV

FRQWUDLJQDQWHV�HQ�PDWLqUH�GH�UpGXFWLRQ�GHV�pPLVVLRQV�GH�JD]�j�HIIHW�GH�VHUUH�SDU�OHV�SD\V

LQGXVWULDOLVpV�� 'HV� GLVSRVLWLRQV� HQFRXUDJHQW� QRWDPPHQW� FHV� SD\V� j� LQYHVWLU� VXU� OHXUV
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SURSUHV�WHUULWRLUHV�PDLV�DXVVL�j�O·H[WpULHXU��GDQV�GHV�DFWLYLWpV�IRUHVWLqUHV�TXL�DXJPHQWHQW

OH�FDSWDJH�GX�FDUERQH�HW�RX�UpGXLVHQW�OHV�pPLVVLRQV�

8QH� ERQQH� JHVWLRQ� GHV� UHVVRXUFHV� IRUHVWLqUHV� SHXW� FRQWULEXHU� j� UpGXLUH� OHV� pPLVVLRQV

QHWWHV��TXH�FH�VRLW�SDU�XQH�GLPLQXWLRQ�GH� OD�SDUW�GHV� IRUrWV�DX�QLYHDX�PRQGLDO��RX�SDU

XQH�SURPRWLRQ�GH� OHXU�U{OH�HQ�WDQW�TXH�SXLWV�GH�FDUERQH��2U�� O·DGDSWDWLRQ�GH� OD�JHVWLRQ

IRUHVWLqUH� j� XQH� DXJPHQWDWLRQ� GH� OD� IL[DWLRQ� GX� FDUERQH� HW� j� XQH� GLPLQXWLRQ� GHV

pPLVVLRQV�SDVVH�SDU�XQH�PHLOOHXUH�FRQQDLVVDQFH�GH�O·pWDW�HW�GH�O·pYROXWLRQ�GDQV�OH�WHPSV

GH�OD�ELRPDVVH�GHV�pFRV\VWqPHV�IRUHVWLHUV��1RPEUH�GH�FHV�EHVRLQV�VH�UHFRXSHQW�DYHF�FHX[

H[SULPpV� SDU� OD� IRQFWLRQ� SURGXFWLYH�� 6HXOHV� OHV� pFKHOOHV� GLIIqUHQW�� FDU� GH� QRPEUHX[

PRGqOHV�GH� IRQFWLRQQHPHQW�YLVDQW�j�HVWLPHU� OHV�UHVVRXUFHV�HQ� WHUPH�GH�FDUERQH� IL[p�HW

OHXU� pYROXWLRQ� WUDYDLOOHQW� j� XQH� pFKHOOH� JOREDOH� DYHF� GHV� UpVROXWLRQV� VSDWLDOHV

NLORPpWULTXHV�� &HV� DSSURFKHV� SqFKHQW� SDU� OD� YDOLGDWLRQ� HW� O·LQFHUWLWXGH� TX·LO� FRQYLHQW

JpQpUDOHPHQW� G·DVVRFLHU� DX[� UpVXOWDWV� SURGXLWV�� ,O� UHVWH� GRQF� EHDXFRXS� GH� WUDYDLO� j

HIIHFWXHU�SRXU�SUpFLVHU�j� OD� IRLV� OH� U{OH�GHV� IRUrWV�GDQV� OHV� FKDQJHPHQWV� FOLPDWLTXHV� HW

O·LPSDFW�GH�FHV�pYHQWXHOV�FKDQJHPHQWV�VXU�O·pYROXWLRQ�GHV�PLOLHX[�IRUHVWLHUV�

����/·pYROXWLRQ�GHV�EHVRLQV�HQ�PDWLqUH�G·LQIRUPDWLRQ�VXU�OHV�IRUrWV

+LVWRULTXHPHQW�� OHV� LQYHQWDLUHV� IRUHVWLHUV�RQW�pWp�HQWUHSULV�SRXU�pYDOXHU� OHV� UHVVRXUFHV

HQ� ERLV� H[SORLWDEOHV�� $X� PLOLHX� GX� ��qPH� VLqFOH�� OHV� SUHPLHUV� LQYHQWDLUHV� FRQVLVWDLHQW

VRXYHQW�j�SRLQWHU�V\VWpPDWLTXHPHQW� OHV�DUEUHV�GpVLJQpV�j�rWUH�H[SORLWpV��DYDQW�TXH� OHV

WHFKQLTXHV�G·pFKDQWLOORQQDJHV�VRLHQW�LQWURGXLWHV��3HQJ�������3HUUVRQ�HW�-DQ]��������3DU

OD�VXLWH��O·HVWLPDWLRQ�GHV�FKDQJHPHQWV�HW�GHV�DFFURLVVHPHQWV�D�pWp�UHQIRUFpH�QpFHVVLWDQW

OD� UpSpWLWLRQ� GHV� LQYHQWDLUHV�� FRQGXLVDQW� DX� VXLYL� G·DQQpH� HQ� DQQpH� GH� SODFHWWHV� GH

PHVXUHV�IL[HV��/·DSSDULWLRQ�GDQV�OHV�DQQpHV����GH�OD�SKRWRJUDSKLH�DpULHQQH�D�FRQVWLWXp

XQH�UpYROXWLRQ�HQ�FH�TX·HOOH�SHUPHWWDLW�GH�FRXYULU�GHV�JUDQGHV�pWHQGXHV�DYHF�XQH�ERQQH

SUpFLVLRQ��&HWWH�WHFKQLTXH�HVW�VDQV�GRXWH�OD�SOXV�ILDEOH�DFWXHOOHPHQW�SRXU�OD�FDUWRJUDSKLH

HW� O·HVWLPDWLRQ� GHV� VXUIDFHV� ERLVpHV�� 3RXUWDQW�� OH� WUDYDLO� GH� WHUUDLQ� Q·D� SDV� WRXMRXUV

GLPLQXp� GDQV� OD� PHVXUH� DWWHQGXH�� /·HVWLPDWLRQ� GH� SDUDPqWUHV� GHQGURPpWULTXHV� SDU

H[HPSOH� �YROXPH�VXU�SLHG��KDXWHXU�� UHVWDQW�GLIILFLOHPHQW�DFFHVVLEOH�DXWUHPHQW�TXH�SDU

OHV�PHVXUHV�WHUUDLQV�

1pDQPRLQV��VL�j�O·RULJLQH�O·HVWLPDWLRQ�GH�OD�UHVVRXUFH�IRUHVWLqUH�pWDLW�UpDOLVpH�j�GHV�ILQV�GH

SURGXFWLRQ�� QRXV� YHQRQV� GH� YRLU� TXH� OD� IRUrW� Q·HVW� SDV� TX·XQH� UpVHUYH� GH� ERLV�� /H� U{OH

pFRORJLTXH� GH� OD� IRUrW� HQ� WDQW� TXH� UpVHUYH� GH� OD� ELRGLYHUVLWp� DLQVL� TXH� VRQ� LPSRUWDQFH

GDQV� OHV� FKDQJHPHQWV� FOLPDWLTXHV� VRQW� HQ� SDVVH� GH� GHYHQLU� GHV� SULRULWpV� WRXW� DXVVL

GpWHUPLQDQWHV� TXH� OHV� IRQFWLRQV� GH� SURGXFWLRQ�� /HV� GHPDQGHV� OLpHV� j� O·HVWLPDWLRQ� GHV
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UHVVRXUFHV� IRUHVWLqUHV� WRXFKHQW� GpVRUPDLV� DXVVL� ELHQ� OD� SURGXFWLRQ� TXH� OHV

SUpRFFXSDWLRQV� HQYLURQQHPHQWDOHV�� /HV� WDEOHDX[� �� HW� �� UpVXPHQW� GLIIpUHQWV� W\SHV

G·LQIRUPDWLRQV� UHFHQVpV� SDU� OH� JURXSH� GH� WUDYDLO� 3OpLDGHV� GX�&1(6� �-ROO\� HW� /H� 7RDQ�

�������UpXQLRQ�G·H[SHUWV�IRUHVWLHU�HW�GH�WpOpGpWHFWLRQ�YLVDQW�j�GpILQLU�OHV�GHPDQGHV�HW�OHV

PR\HQV� G·\� UpSRQGUH� HQ� PDWLqUH� GH� IRUrW�� /HV� H[SHUWV� RQW� VHJPHQWp� OHV� SULQFLSDX[

SURGXLWV�G·LQIRUPDWLRQ�HQ�WURLV�FODVVHV���FDUWRJUDSKLH�GHV�UHVVRXUFHV��VXLYL�GHV�UHVVRXUFHV�

OD�WURLVLqPH�FDWpJRULH�UHFHQVDQW�OHV�LQIRUPDWLRQV�HQ�PDWLqUH�GH�ULVTXHV�GH�GpERLVHPHQWV

HW�G·LQFHQGLHV�GH�IRUrWV�

6L� OHV� EHVRLQV� VRQW� ELHQ� FHUQpV�� LO� UHVWH� j� GpWHUPLQHU� TXHOV� W\SHV� G·DSSURFKHV� LO� IDXW

DSSOLTXHU� SRXU� UpSRQGUH� DX[� GHPDQGHV� H[SULPpHV�� $� OD� YXH� GHV� WDEOHDX[� �� HW� ��� LO

DSSDUDvW� TXH� O·RQ� SHXW� FODVVLILHU� j� QRWUH� WRXU� HQ� GHX[� FDWpJRULHV� OHV� WHFKQLTXHV�j

GpYHORSSHU���FHOOHV�SHUPHWWDQW�GH�FDUWRJUDSKLHU�OHV�PDVVLIV�IRUHVWLHUV�HW�FHOOHV�WRXFKDQW�j

O·LQYHUVLRQ�GH�YDULDEOHV�IRUHVWLqUHV�G·LQWpUrWV��/D�SUHPLqUH�FODVVH�UHFRXYUH�OD�FDUWRJUDSKLH

GHV� VXUIDFHV� IRUHVWLqUHV�� O·LQYHQWDLUH� GHV� W\SHV� IRUHVWLHUV�� O·pWDW� VDQLWDLUH� GHV� IRUrWV�

O·LPSDFW� GH� FDWDVWURSKHV� QDWXUHOOHV� �LQFHQGLHV�� WHPSrWHV�� DWWDTXHV� SDUDVLWDLUHV��

/·LQYHUVLRQ�GH�YDULDEOHV�UHJURXSH� O·pYDOXDWLRQ�GHV�UHVVRXUFH�HQ�ERLV�� OHV�DFFURLVVHPHQWV

HQ�ELRPDVVH��OH�VXLYL�GHV�UpJpQpUDWLRQV��OH�YROXPH�GH�FRXSHV��3RXU�O·LQYHUVLRQ��OD�YDULDEOH

'HVFULSWLRQ
)RQFWLRQ

FRQFHUQpH
3UpFLVLRQ

JpRPpWULTXH

)UpTXHQFH

GH�PLVH�j

MRXU
• =RQH�ERLVpHV�QRQ�ERLVpHV

• 8VDJH�GX�VRO��IRUrW�

DJULFXOWXUH��XUEDLQ�

• 6XLYL�GHV�GpERLVHPHQWV�HW

UHERLVHPHQWV

�3URGXFWLRQ�

(FRORJLH

)DLEOH�j�PR\HQQH

�����������

��j���DQV

• ,QYHQWDLUHV�HW�VXLYL�GHV

W\SHV�IRUHVWLHUV

3URGXFWLRQ

(FRORJLH

�3URWHFWLRQ�

(OHYpH�����������

$

0R\HQQH������������

��j���DQV

• 6XLYL�GHV�W\SHV�IRUHVWLHUV

YXOQpUDEOHV�RX�j�IRQFWLRQ

GH�SURWHFWLRQ��pURVLRQ�

UHVVRXUFH�HQ�HDX���KDELWDWV

(FRORJLH

�3URWHFWLRQ�

(OHYpH�����������j

���������

��DQV

• ,QYHQWDLUH�GH�OD�UHVVRXUFH

HQ�ERLV

3URGXFWLRQ

�(FRORJLH�

(OHYpH������������j

PR\HQQH�VHORQ�OHV

UpJLRQV�GX�JOREH

��DQV

7DEOHDX�����(YDOXDWLRQV�GHV�EHVRLQV�HQ�PDWLqUH�GH�FDUWRJUDSKLH�GHV�UHVVRXUFHV�IRUHVWLqUHV�

�6RXUFH�JURXSH�3OpLDGHV��-ROO\�HW�/H�7RDQ�������
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'HVFULSWLRQ )RQFWLRQ

FRQFHUQpH

3UpFLVLRQ

JpRPpWULTXH

)UpTXHQFH

GH�PLVH�j

MRXU
• 6XLYL�GH�OD�UHVVRXUFH�HQ

ERLV

3URGXFWLRQ

(FRORJLH

0R\HQQH�����������j

���������� ��DQ

• (YDOXDWLRQ�HW�VXLYL�GHV

VWRFNV�GH�FDUERQH

(FRORJLH 0R\HQQH�j�IDLEOH

����������j����������� ��DQV

• 6XLYL�GHV�UpJpQpUDWLRQV (FRORJLH

�3URWHFWLRQ�

0R\HQQH ��j���DQV�VHORQ

OHV�PLOLHX[

• (WDW�VDQLWDLUH (FRORJLH

3URWHFWLRQ

3URGXFWLRQ

(OHYpH�����������j

��������� ��DQ

• ,PSDFW�GH�IDFWHXUV

ELRWLTXHV�RX�DELRWLTXHV

�LQFHQGLHV��WHPSrWHV�

DWWDTXHV�G·LQVHFWHV�«�

→�FDUWRJUDSKLH�GHV�GpJkWV

(FRORJLH

3URGXFWLRQ

�3URWHFWLRQ�

(OHYpH������������j

PR\HQQH������������

2FFDVLRQQHO

PDLV

'pODLV�WUqV

FRXUWV

�→�DUFKLYHV

LQGLVSHQVDEOHV�

7DEOHDX�����(YDOXDWLRQV�GHV�EHVRLQV�HQ�PDWLqUH�GH�VXLYL�GHV�UHVVRXUFHV�IRUHVWLqUHV���6RXUFH

JURXSH�3OpLDGHV��-ROO\�HW�/H�7RDQ�������

j�DWWHLQGUH�VHUD�GLIIpUHQW�VHORQ�OH�W\SH�G·DSSOLFDWLRQ��6L�O·RQ�SDUOH�GH�ELRPDVVH�HQ�WHUPH

GH� SURGXFWLRQ�� RQ� FKHUFKHUD� j� REWHQLU� OH� YROXPH� GH� ERLV� VXU� SLHG� �PDWLqUH� YLYDQWH� GX

WURQF� H[SULPp� HQ� P��KD� RX� HQ� WRQQHV�KD�� RX� G·DXWUHV� SDUDPqWUHV� FRUUpOpV� FRPPH� OD

KDXWHXU�GHV�DUEUHV��3RXU�XQ�pFRORJXH�OD�PrPH�HVWLPDWLRQ�VHUD�IDLWH�HQ�WHUPH�GH�VWRFN�GH

FDUERQH��PDWLqUH�VqFKH��RX�GH�VXUIDFH�IROLDLUH��LQGLFH�IROLDLUH�Pí�Pí��

/HV� WDEOHDX[���HW���GpILQLVVHQW�SRXU� FKDTXH� LQIRUPDWLRQ� OD�SUpFLVLRQ�JpRPpWULTXH�DYHF

ODTXHOOH� GRLYHQW� rWUH� WUDLWpV� OHV� SUREOqPHV�� 2Q� \� UHPDUTXH� TXH� OHV� EHVRLQV� VRQW� WUqV

GLVSDUDWHV�HW�TX·LO�Q·H[LVWH�SDV�XQH�VHXOH�UpVROXWLRQ�VSDWLDOH�FDSDEOH�GH�UpSRQGUH�j�WRXV

OHV� EHVRLQV�� 'H�PrPH�� OH� EHVRLQ� GH� UpDFWXDOLVDWLRQ� GH� O·LQIRUPDWLRQ� YDULH� GH� TXHOTXHV

MRXUV��TXHOTXHV�KHXUHV�"��GDQV�OD�FDV�GH�FDUWRJUDSKLHV�GH�GpJkWV�j�SOXVLHXUV�DQQpHV�SRXU

OD�FDUWRJUDSKLH�GHV�W\SHV�IRUHVWLHUV�

&H� IRLVRQQHPHQW� GH� GHPDQGHV� QpFHVVLWH� GH� QRXYHOOHV� WHFKQLTXHV�� SDUPL� OHVTXHOOHV� OD

WpOpGpWHFWLRQ� DSSDUDvW� FRPPH� OD� SOXV� SURPHWWHXVH�� /D� WpOpGpWHFWLRQ� RIIUH� HQ� HIIHW� OD

SRVVLELOLWp�G·pWHQGUH�j�GLIIpUHQWHV�pFKHOOHV�VSDWLDOHV�O·HVWLPDWLRQ�GH�SDUDPqWUHV�G·LQWpUrWV

�VXUIDFHV� IRUHVWLqUHV�� QLYHDX�GH� ELRPDVVH���0LV� HQ� SDUDOOqOH� DYHF� OH� GpYHORSSHPHQW� GHV

6\VWqPHV�G·,QIRUPDWLRQV�*pRJUDSKLTXHV��6,*���FHWWH�WHFKQLTXH�RXYUH�GH�QRXYHOOHV�YRLHV

G·DQDO\VH�GHV�GRQQpHV�HQ�SHUPHWWDQW�GH�FURLVHU�GHV�LQIRUPDWLRQV�SURYHQDQW�GH�SOXVLHXUV

VRXUFHV�� 7RXWHIRLV�� VL� VpGXLVDQWHV� TXH� SXLVVHQW� rWUH� FHV� PpWKRGHV�� HOOHV� Q·RQW� SRXU
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O·LQVWDQW�SDV�VXSSODQWp�OHV�WHFKQLTXHV�WUDGLWLRQQHOOHV��/H�SUREOqPH�HVW�TXH�OHV�WHFKQLTXHV

VRQW� MXJpHV� SDU� OHV� JHVWLRQQDLUHV� IRUHVWLHUV� FRPPH� VRXYHQW� LQFRPSDWLEOHV� DYHF� OHXUV

EHVRLQV��(Q�HIIHW��j�O·KHXUH�DFWXHOOH�OHV�PpWKRGHV�XWLOLVDQW�GH�PDQLqUH�RSpUDWLRQQHOOH�OD

WpOpGpWHFWLRQ� DILQ� G·HVWLPHU� GLIIpUHQWV� SDUDPqWUHV� IRUHVWLHUV� �VXUIDFH�� QLYHDX� GH

ELRPDVVH��VRQW�HIIHFWXpHV�j�GHV�pFKHOOHV�JOREDOHV��DYHF�GHV�UpVROXWLRQV�NLORPpWULTXHV��HW�j

O·DLGH� GH� PpWKRGHV� VXSHUYLVpHV�� &HV� LQIRUPDWLRQV� VRQW� XWLOHV� SRXU� OHV� pFRORJXHV

WUDYDLOODQW� j� O·pFKHOOH� GH� OD� ELRVSKqUH� WHUUHVWUH� SRXU� SUpGLUH� OHV� WHQGDQFHV� HQ�PDWLqUH

G·pYROXWLRQ� GX� WDX[� GH� FDUERQH� RX� GHV� FOLPDWV�� (OOHV� VRQW� XWLOHV� pJDOHPHQW� SRXU� OHV

RUJDQLVDWLRQV�LQWHUQDWLRQDOHV�D\DQW�SRXU�PLVVLRQV�GH�VXLYUH�HW�GH�SUpYRLU�OHV�pYROXWLRQV

GHV�pFRV\VWqPHV�QDWXUHOV��0DLV��LO�\�D�HQFRUH�XQ�IRVVp�HQWUH�FHV�PpWKRGHV�HW�OHV�EHVRLQV

G·XQH� LQIRUPDWLRQ� VSDWLDOLVpH� HW� TXDQWLWDWLYHPHQW� SUpFLVH�� /H� GpIL� HVW� DXMRXUG·KXL� GH

GpYHORSSHU� GHV� PpWKRGHV� ILDEOHV� j� O·pFKHOOH� UpJLRQDOH� HW� ORFDOH�� IDLEOHPHQW� RX� QRQ

VXSHUYLVpHV��TXL�SRXUUDLHQW�rWUH�HQVXLWH�XWLOLVpHV�SRXU�GHV�HVWLPDWLRQV�JOREDOHV��'H�WHOV

SURFpGpV� VHUDLHQW� DORUV� XWLOHV� j� WRXWHV� OHV� SHUVRQQHV� FRQFHUQpHV� SDU� OD� JHVWLRQ� HW� OD

SUpVHUYDWLRQ�GHV�pFRV\VWqPHV�IRUHVWLHUV�

���/D�WpOpGpWHFWLRQ�UDGDU�DSSOLTXpH�DX[�PLOLHX[�IRUHVWLHUV

����%UHI�KLVWRULTXH�GH�OD�WpOpGpWHFWLRQ�UDGDU

/D� UpFHQWH� KLVWRLUH� GH� OD� WpOpGpWHFWLRQ� GDQV� OH� GRPDLQH� GHV� PLFUR�RQGHV�� DSSHOpH

FRPPXQpPHQW� WpOpGpWHFWLRQ� UDGDU� SUHQG� VHV� UDFLQHV� GDQV� OH� GpYHORSSHPHQW� GH

WHFKQRORJLHV�j�GHV�ILQV�PLOLWDLUHV��2Q�FLWH�KDELWXHOOHPHQW�OHV�UHFKHUFKHV�VXU�OHV�UDGDUV�GH

VXUYHLOODQFH�SDU� OD�5R\DO�$LU�)RUFH� DX�5R\DXPH�8QL�� DX� GpEXW� GH� OD� GHX[LqPH� JXHUUH

PRQGLDOH�� FRPPH� OD� SUHPLqUH� WHQWDWLYH� G·XWLOLVDWLRQ� GX� SRWHQWLHO� GHV� RQGHV

pOHFWURPDJQpWLTXHV�j�GHV� ILQV�GH�GpWHFWLRQ��6L�GHSXLV� OHV�GpYHORSSHPHQWV� FLYLOV� RQW� pWp

QRPEUHX[�� OHV� WUDFHV� GH� FHWWH� RULJLQH� VRQW� HQFRUH� SUpVHQWHV�� QH� VHUDLW�FH� TXH� GDQV� OHV

QRPV� FRGpV� GHV� EDQGHV� GH� IUpTXHQFHV� XWLOLVpHV��RQ� SDUOH� GH� EDQGH� &�� ;�� /�� 3�� RX� GX

YRFDEXODLUH�FRXUDPPHQW�HPSOR\p��©�FLEOHV�ª�DX�OLHX�GH�GLIIXVHXUV��

/HV�SUHPLHUV�HIIRUWV�VpULHX[�YLVDQW�j�FKHUFKHU�j�FDUDFWpULVHU�HW�FRPSUHQGUH�FRPPHQW�OHV

PLFUR�RQGHV� LQWHUDJLVVHQW� DYHF� OHV�PLOLHX[� QDWXUHOV� GDWHQW� GH� OD� GHX[LqPH�PRLWLp� GHV

DQQpHV�����1RWDPPHQW�JUkFH�j�O·pTXLSH�GH�:LOOLDP�3HDNH�GH�O·2KLR�6WDWH�8QLYHUVLW\��TXL

SURGXLVLW� OHV�SUHPLqUHV�WDEOHV�GH�PHVXUHV�VXU� OD�UpWURGLIIXVLRQ�GH�VXUIDFHV�QDWXUHOOHV�j

�������HW����*K]��/HV�SUHPLqUHV�REVHUYDWLRQV�GH�OD�WHUUH�j�SDUWLU�GH�O·HVSDFH�DX�PR\HQ�GH

FDSWHXUV�UDGDUV�GDWHQW�GX�GpEXW�GHV�DQQpHV����DYHF� OH�ODERUDWRLUH�VSDWLDO�6N\ODE�GH�OD

1$6$��0DLV� LO� D� IDOOX� DWWHQGUH� ����� SRXU� YRLU� OH� SUHPLHU� VDWHOOLWH� UDGDU�� 6HDVDW�� TXL
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PDOJUp�VD�FRXUWH�YLH�HW�VHV� IDLEOHV�SHUIRUPDQFHV�UDGLRPpWULTXHV�DX�UHJDUG�GH�FH�TXL�VH

IDLW�DXMRXUG·KXL��D�SHUPLV�GH�PRQWUHU�OH�SRWHQWLHO�GHV�GRQQpHV�PLFUR�RQGHV�SRXU�O·pWXGH

GH� QRPEUHXVHV� WKpPDWLTXHV� �RFpDQRJUDSKLH�� JpRORJLH�� K\GURORJLH�� pWXGH� GHV� PLOLHX[

WHUUHVWUHV���$�SDUWLU�GHV�DQQpHV����OHV�H[SpULHQFHV�VH�VRQW�VXLYLHV�j�XQ�U\WKPH�VRXWHQX�

RQ� SHXW� FLWHU� SDUPL� HOOHV�� OHV� PLVVLRQV� GHV� QDYHWWHV� VSDWLDOHV� �6,5�$��%� HW� ²&��� DYDQW

G·DUULYHU�DX[� ODQFHPHQW�GHV� VDWHOOLWHV� GpVRUPDLV� ELHQ� FRQQXV�(56� ��� HW� ��� GH� O·$JHQFH

6SDWLDOH�(XURSpHQQH�� GH� -�(56� GH� O·DJHQFH� VSDWLDOH� MDSRQDLVH� HW� GX� VDWHOOLWH� FDQDGLHQ

5$'$56$7����WDEOHDX[���HW����

6DWHOOLWHV $QQpHV�HQ

RSpUDWLRQ

&RQILJXUDWLRQ

UDGDU

5pVROXWLRQ

6HDVDW ����������MRXUV� %DQGH�/

3RODULVDWLRQ�++

���P

-(56�� ��������� %DQGH�/

3RODULVDWLRQ�++

���P

6,5�&�;�6$5 ��������;����MRXUV� /�&�;

3RODULPpWULTXH

���P

(56�� ����������� %DQGH�&

3RODULVDWLRQ�99

���P

7DEOHDX�����6\VWqPHV�6$5�SDVVpV��VXU�SODWHV�IRUPHV�VSDWLDOHV�

6DWHOOLWHV 'DWH�GH�ODQFHPHQW &RQILJXUDWLRQ

UDGDU

5pVROXWLRQ

(56�� ���� %DQGH�&

3RODULVDWLRQ�99

���P

5$'$56$7�� ���� %DQGH�&

3RODULVDWLRQ�++

�������P

7DEOHDX�����6\VWqPHV�6$5�HQ�VHUYLFH��VXU�SODWHV�IRUPHV�VSDWLDOHV�

3RXU�V\QWKpWLVHU�OHV�HIIRUWV�SURGXLWV�SHQGDQW�FHWWH�SpULRGH�GH�TXDUDQWH�DQV��RQ�SHXW�VXE�

GLYLVHU� OH� GRPDLQH� HQ� TXDWUH� JUDQGHV� FDWpJRULHV��8ODE\�� ������� �D�� OHV� GpYHORSSHPHQWV

WHFKQLTXHV��DYHF�OHV�GpYHORSSHPHQWV�GHV�UDGDU�j�V\QWKqVH�G·RXYHUWXUH��562�RX�6$5�HQ

DQJODLV�� SXLV� OHV� FRQVWDQWV� SURJUqV� IDLWV� GDQV� OH� WUDLWHPHQW� GHV� GRQQpHV� RX� OD

FDOLEUDWLRQ��� �E�� OHV�SUp�WUDLWHPHQWV�GHV� LPDJHV�SURGXLWHV�FRPPH�O·RUWKRUHFWLILFDWLRQ�GHV

LPDJHV�� OH� JpRFRGDJH� RX� OHV� WUDLWHPHQW� GX� VSHFNOH� �FKDWRLHPHQW� HQ� IUDQoDLV��� EUXLW� GH

IRQG� SURSUH� DX[� LPDJHV� UDGDUV��� �F�� OD� PRGpOLVDWLRQ� pOHFWURPDJQpWLTXH� DILQ� GH� PLHX[

FRPSUHQGUH�OHV�LQWHUDFWLRQV�HQWUH�O·RQGH�pPLVH�SDU�OH�FDSWHXU�HW�OHV�PLOLHX[�pWXGLpV����G�

OD� PLVH� DX� SRLQW� G·DOJRULWKPHV� G·LQYHUVLRQ� UREXVWHV� j� GHV� ILQV� G·DSSOLFDWLRQV�� 6L� OHV

SURJUqV� RQW� pWp� SKpQRPpQDX[� GDQV� OHV� GHX[� SUHPLHUV� GRPDLQHV�� OHV� HIIRUWV� GH

PRGpOLVDWLRQ� Q·RQW� SDV� HQFRUH� SHUPLV� GH� SOHLQHPHQW� FRPSUHQGUH� FH� TXH� ©�YRLW�ª� XQ

FDSWHXU�UDGDU�ORUVTX·LO�PHVXUH�O·DPSOLWXGH�HW�OD�SKDVH�GH�O·RQGH�UDGDU�UpWURGLIIXVpH�SDU
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XQH� VXUIDFH� QDWXUHOOH� VHORQ� OHV� FRQILJXUDWLRQV� XWLOLVpHV�� (QILQ�� OHV� UpVXOWDWV� DSSOLFDWLIV

VRQW�DXMRXUG·KXL�HQFRUH�ELHQ�WURS�OLPLWpV�SRXU�rWUH�MXJpV�VDWLVIDLVDQWV�

����(WDW�GH�O·DUW

/H�GRPDLQH�GH�OD�WpOpGpWHFWLRQ�GHV�PLOLHX[�IRUHVWLHUV�D�pWp�PDUTXp�GH�JUDQGHV�DYDQFpHV�

FHV�GL[�GHUQLqUHV�DQQpHV��&HWWH� VHFWLRQ�SUpVHQWH�XQH� UHYXH� V\QWKpWLTXH�GHV� SULQFLSDX[

UpVXOWDWV�REWHQXV�HQ�WpOpGpWHFWLRQ�UDGDU��HQ�GLVWLQJXDQW�OHV�WUDYDX[�VXU�OD�FDUWRJUDSKLH

GHV� ]RQHV� IRUHVWLqUHV� HW� FHX[� HIIHFWXpV� VXU� O·LQYHUVLRQ� GH� YDULDEOHV� GHVFULSWLYHV� GHV

FRXYHUWV�IRUHVWLHUV�

/HV�UpVXOWDWV�REWHQXV�HW� OHV�PpWKRGHV�XWLOLVpHV�GpSHQGHQW�GX�W\SH�GH�FDSWHXU�HPSOR\p�

/HV� FDSWHXUV� H[SpULPHQWDX[�� OD� SOXSDUW� DpURSRUWpV�� RQW� GHV� FRQILJXUDWLRQV� ULFKHV

�SOXVLHXUV� IUpTXHQFHV��SOXVLHXUV�SRODULVDWLRQV���DX�FRQWUDLUH�GHV�VDWHOOLWHV�RSpUDWLRQQHOV

TXL� RQW� GHV� FRQILJXUDWLRQV� OLPLWpHV��(Q� HIIHW�� O·DOORFDWLRQ�GHV� IUpTXHQFHV� HW� OD�QpFHVVLWp

G·XWLOLVHU� GHV� DQWHQQHV� GH� WDLOOH� UpGXLWH� SRXU� UpGXLUH� O·HQFRPEUHPHQW� GX� VDWHOOLWH�� D

SRXVVp� OHV� FRQFHSWHXUV� j� Q·XWLOLVHU� TXH� GHV� FDSWHXUV� RSpUDQW� GDQV� OH� GRPDLQH� GHV

ORQJXHXUV�G·RQGHV�DOODQW�GH�OD�EDQGH�;����FP��HW�&�MXVTX·j�OD�EDQGH�/�����FP���$�O·KHXUH

DFWXHOOH��OHV�SODWHV�IRUPHV�SUpFLWpHV�Q·XWLOLVHQW�TX·XQH�SRODULVDWLRQ�HW�XQH�VHXOH�LQFLGHQFH

j�O·H[FHSWLRQ�GH�5$'$56$7�TXL�WUDYDLOOH�VHORQ�SOXVLHXUV�©�PRGHV�ª�j�OD�IRLV�HQ�UpVROXWLRQ

����P�HW�����P��HW�HQ�LQFLGHQFHV��GH�����j�������

/D� GLVSRQLELOLWp� GH� SOXVLHXUV� FDQDX[� DXWRULVH� O·XWLOLVDWLRQ� GH� PpWKRGHV� HPSLULTXHV� HW

VXSHUYLVpHV� j� OD� PDQLqUH� GH� FH� TXL� VH� IDLW� HQ� WpOpGpWHFWLRQ� RSWLTXH� HW� LQIUDURXJH�� ,OV

SHUPHWWHQW� pJDOHPHQW� GH� GpYHORSSHU� GHV� DOJRULWKPHV� FRPSOH[HV� EDVpV� VXU� OD

FRQQDLVVDQFH� SK\VLTXH� GHV�PpFDQLVPHV� G·LQWHUDFWLRQ� HQWUH� O·RQGH� pOHFWURPDJQpWLTXH� HW

OHV� FRXYHUWV� IRUHVWLHUV�� $� O·RSSRVp�� O·XWLOLVDWLRQ� GHV� GRQQpHV� GH� VDWHOOLWHV� LPSRVH� GH

GpYHORSSHU�GHV�DOJRULWKPHV�HW�GHV�WHFKQLTXHV�VSpFLILTXHV�TXL�H[SORLWH�DX�PLHX[�OH�SHX�GH

FDQDX[� j� GLVSRVLWLRQ�� 1RXV� VpSDUHURQV� GRQF� FH� TXL� VH� IDLW� j� O·DLGH� GHV� LQVWUXPHQWV

H[SpULPHQWDX[�� TXL� SUpILJXUHQW� OHV� FDSWHXU� IXWXUV�� GHV�PpWKRGHV� XWLOLVDQW� OHV� GRQQpHV

VSDWLDOHV�

(QILQ��LO�FRQYLHQW�GH�GLVWLQJXHU�OH�QLYHDX�G·RSpUDWLRQQDOLWp�GHV�WUDYDX[�SUpVHQWpV��3RXU

OD�SOXSDUW�LO�V·DJLW�GH�UpVXOWDWV�GH�UHFKHUFKHV�GHPDQGDQW�j�rWUH�YDOLGpV��&HUWDLQV�WUDYDX[

VRQW�j�XQ�QLYHDX�GH�GpPRQVWUDWLRQ�� F·HVW�j�GLUH�TXH�GHV� DOJRULWKPHV� VRQW� DSSOLTXpV� HQ

JUDQGHXU�UpHOOH�VXU�GHV�VFqQHV�HQWLqUHV�HW�YDOLGpV�GH�PDQLqUH�REMHFWLYH��/H�GHUQLHU�VWDGH

HVW� OH� QLYHDX� RSpUDWLRQQHO�� TXDQG� OHV� UpVXOWDWV� GH� UHFKHUFKH� RQW� SDVVp� DYHF� VXFFqV� OHV

VWDGHV�GH�OD�GpPRQVWUDWLRQ�HW�GH�OD�YDOLGDWLRQ�
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������&DUWRJUDSKLH�GHV�]RQHV�IRUHVWLqUHV

/D� FDUWRJUDSKLH� GHV� ]RQHV� IRUHVWLqUHV� UHFRXYUH�� RQ� O·D� YX�� OD� FDUDFWpULVDWLRQ� GHV� W\SHV

G·RFFXSDWLRQV�GHV�VROV�HW�GHV�]RQHV�ERLVpHV�QRQ�ERLVpHV��OD�GpWHFWLRQ�GH�FKDQJHPHQWV�GDQV

OHV� FRXYHUWV� FRQVpFXWLIV� j� GHV� FDWDVWURSKHV� RX� GHV� DWWDTXHV� SDUDVLWDLUHV�� DLQVL� TXH

O·LQYHQWDLUH� GHV� W\SHV� IRUHVWLHUV� �GLVFULPLQDWLRQ� GHV� HVSqFHV� HW� GH� OD� VWUXFWXUH� GHV

SHXSOHPHQWV��

&DSWHXUV�H[SpULPHQWDX[��

'H� QRPEUHXVHV� PpWKRGHV� XWLOLVHQW� OHV� GRQQpHV� PXOWL�SRODULPpWULTXHV�� 8QH� RQGH

pOHFWURPDJQpWLTXH� HVW�SRODULVpH�� F·HVW�j�GLUH�TXH� VRQ� FKDPS�pOHFWULTXH� HVW� RULHQWp� GDQV

O·HVSDFH� VHORQ� XQH� GLUHFWLRQ� SULYLOpJLpH�� 2Q� XWLOLVH� JpQpUDOHPHQW� GHV� SRODULVDWLRQV

OLQpDLUHV� �GLWHV� YHUWLFDOHV� RX� KRUL]RQWDOHV��� /·LQWpUrW� UpVLGH� GDQV� OD� VHQVLELOLWp� DX[

SURSULpWpV� JpRPpWULTXHV� GHV� FLEOHV��� XQH� RQGH� SRODULVpH� YHUWLFDOHPHQW� LQWHUDJLUD

SUpIpUHQWLHOOHPHQW� DYHF� OHV� pOpPHQWV� GX� FRXYHUW� YHUWLFDX[� �OH� WURQF� SDU� H[HPSOH�� DORUV

TX·XQH� RQGH� SRODULVpH� KRUL]RQWDOHPHQW� DXUD� WHQGDQFH� j� LQWHUDJLU� DYHF� OHV� pOpPHQWV

KRUL]RQWDX[�GX�FRXYHUW��/D�SRODULVDWLRQ�HPSOR\pH�LQIOXHUD�GRQF�VXU�OHV�PpFDQLVPHV��$ILQ

G·H[SORLWHU�FHWWH�VHQVLELOLWp��O·LGpH�GH�QRPEUHX[�WUDYDX[�D�pWp�GH�FDUWRJUDSKLHU�GHV�W\SHV

G·RFFXSDWLRQV�GX�VRO�HW�OHV�PDVVLIV�ERLVpV�HQ�IRQFWLRQ�GH�OHXU�SULQFLSDX[�PpFDQLVPHV�GH

UpWURGLIIXVLRQ� �&ORXGH� HW� 3RWWLHU�� ������� )UHHPDQ� HW� 'XUGHQ� ������� 'DQV� O·DOJRULWKPH

SURSRVp� SDU� )UHHPDQ� HW� 'XUGHQ�� OHV� VXUIDFHV� VRQW� DLQVL� FODVVpHV��� UpWURGLIIXVLRQ� GH

YROXPH�RX�PXOWL�GLIIXVLRQ�SRXU�OD�YpJpWDWLRQ��UpWURGLIIXVLRQ�GH�%UDJJ�SRXU�XQH�VXUIDFH�

HW�GRXEOH�UpIOH[LRQ�RX�©�HIIHW�GH�FRLQ�ª�SRXU�OHV�]RQHV�XUEDLQHV��7RXWHIRLV��HQ�SUDWLTXH�XQ

VHXO� PpFDQLVPH� QH� VXIILW� SDV� j� FDUDFWpULVHU� XQ� WKqPH� HW� GDQV� OH� FDV� GH� OD� IRUrW� OD

FODVVLILFDWLRQ�GRLW�rWUH�DGDSWpH�j�OD�ORQJXHXU�G·RQGH�XWLOLVpH�

&DUWRJUDSKLHU� GLYHUVHV� HVVHQFHV� DX� VHLQ� GH� IRUrWV� UHVWH� j� O·KHXUH� DFWXHOOH� GLIILFLOH� DX

PR\HQ� GHV� GRQQpHV� UDGDU�� /D� VHQVLELOLWp� GX� FRHIILFLHQW� GH� UpWURGLIIXVLRQ� DX[

FDUDFWpULVWLTXHV� VWUXFWXUDOHV� GHV� FRXYHUWV� GHYUDLW� SHUPHWWUH� GH� GLVFHUQHU� GLYHUVHV

HVSqFHV�� 7RXWHIRLV�� j� O·H[FHSWLRQ� GH� TXHOTXHV� WUDYDX[� WKpRULTXHV� �)ORXU\�� ������ ,PKRII

������� LO� H[LVWH� WUqV� SHX� G·pWXGHV�PRQWUDQW� OD� SRVVLELOLWp� GH� GLVFULPLQHU� GHV� VWUXFWXUHV

GLIIpUHQWHV�GH�SHXSOHPHQWV��(Q�HIIHW�� OD�VDWXUDWLRQ�GX�VLJQDO�SRXU�OHV� IDLEOHV�ELRPDVVHV

SHUPHW� GLIILFLOHPHQW� GH� GLVFHUQHU� TXHOFRQTXHV� pYROXWLRQV� GX� VLJQDO� SDUPL� GHV

SHXSOHPHQWV�PDWXUHV��1pDQPRLQV�� RQ� SHXW� FLWHU� OHV� WUDYDX[� GH� ,PKRII� ������� VXU� GHV

SODQWDWLRQV� WURSLFDOHV� pSDUVHV� j� IDLEOH� ELRPDVVH� TXL� GRQQHQW� GHV� ERQV� UpVXOWDWV� SRXU

GLVFHUQHU�GHV�JURXSHV�GH�YpJpWDWLRQ�GLIIpUDQW�SDU�OHXU�VWUXFWXUH�HW�OHXU�W\SH�IORULVWLTXH�
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'HV�WHFKQLTXHV��QRQ�SOXV�EDVpHV�XQLTXHPHQW�VXU�O·DQDO\VH�GH�O·LQWHQVLWp�GX�FRHIILFLHQW�GH

UpWURGLIIXVLRQ�� PDLV� DXVVL� VXU� VD� GLVWULEXWLRQ� VSDWLDOH� �WH[WXUH��� VRQW� SURPHWWHXVHV�� ,O

V·DJLW�DORUV�GH�GLVFHUQHU�GHV�IRUrWV�SUpVHQWDQW�GHV�VWUXFWXUHV�WUqV�GLIIpUHQWHV��DX�QLYHDX

GH� O·DUEUH� HW� GH� O·DUUDQJHPHQW� VSDWLDO� GHV� LQGLYLGXV� DX� VHLQ� G·XQ� SHXSOHPHQW�� JUkFH� j

O·XWLOLVDWLRQ� GH� GRQQpHV� DpURSRUWpHV� KDXWH� UpVROXWLRQ�� 'H� ERQV� UpVXOWDWV� VRQW� HQ

SDUWLFXOLHU� REWHQXV� GDQV� OHV� IRUrWV� WURSLFDOHV� SRXU� GLVFULPLQHU� IRUrWV� SULPDLUHV� HW

VHFRQGDLUHV��6DDWFKL�HW�DO���������2OLYHU�������

/HV�GRQQpHV�GH�VDWHOOLWHV��

'HV� SURJUqV� LPSRUWDQWV� RQW� pWp� UpDOLVpV� FHV� GHUQLqUHV� DQQpHV� VXU� OH� GpYHORSSHPHQW� GH

PpWKRGHV� GH� FDUWRJUDSKLH� GH� OD� IRUrW� j� SDUWLU� GH� GRQQpHV� GH� VDWHOOLWHV� �W\SH�(56��� /D

SOXSDUW�GHV�DOJRULWKPHV�H[LVWDQWV�VH�EDVH�VXU�O·DQDO\VH�GH�OD�YDULDWLRQ�DX�FRXUV�GX�WHPSV

GH�O·LQWHQVLWp�GX�VLJQDO�PHVXUp�SDU�OH�FDSWHXU��FRHIILFLHQW�GH�UpWURGLIIXVLRQ���/HV�IRUrWV�VH

FDUDFWpULVHQW� SDU� OD� VWDELOLWp� WHPSRUHOOH� GH� OHXU� VLJQDWXUH� UDGLRPpWULTXH� DX� FRQWUDLUH

G·DXWUHV� WKqPHV� G·RFFXSDWLRQ� GX� VRO� �DJULFXOWXUH�� HDX�� ODQGHV��� /·XWLOLVDWLRQ� G·XQH� VpULH

WHPSRUHOOH� G·LPDJHV�� HQ� GLVFULPLQDQW� OHV� DLUHV� R�� DXFXQ� FKDQJHPHQW� GH� UpWURGLIIXVLRQ

Q·HVW� DSSDUX� �RX� GDQV� XQH� IDLEOH� DPSOLWXGH� TX·LO� FRQYLHQGUD� GH� IL[HU� DYHF� XQ� VHXLO� GH

UHMHW���SHUPHWWUD�GRQF�GH�GLVFHUQHU�OHV�IRUrWV�GHV�]RQHV�QRQ�ERLVpHV��'LYHUVHV�WHFKQLTXHV

RQW� pWp� XWLOLVpHV� SRXU� TXDQWLILHU� OHV� FKDQJHPHQWV� UDGLRPpWULTXHV� GDQV� XQH� VpULH

WHPSRUHOOH� G·LPDJHV�� SDUPL� OHVTXHOOHV� RQ�SHXW� FLWHU� OHV� WUDYDX[�GH�4XHJDQ� HW�/H�7RDQ

�4XHJDQ� HW� /H� 7RDQ� ������4XHJDQ� HW� DO�� ������� 7RXWHIRLV�� FHV�PpWKRGHV� SUpVHQWHQW� OD

OLPLWDWLRQ�GH� FH�TXH� OHV� UqJOHV�GH�GpFLVLRQ� �VRXYHQW�SDU�XQ� VLPSOH� VHXLO�� VRQW� j� DIILQHU

VHORQ�OH�VLWH�HW�OHV�GDWHV�G·DFTXLVLWLRQV�

/D� FRKpUHQFH� LQWHUIpURPpWULTXH� j� SDVVDJHV� UpSpWpV� SDU� OH� PrPH� VDWHOOLWH� FRQVLVWH� j

FRPELQHU��FRUUpODWLRQ�FRPSOH[H��OH�VLJQDO�GH�GHX[�LPDJHV�DFTXLVHV�j�GHV�GDWHV�GLIIpUHQWHV

HW�VXU�OH�PrPH�VLWH��YRLU�$QQH[H�����&HV�FKDQJHPHQWV�SHXYHQW�rWUH�SDUWLHOOHPHQW�UHOLpV

DX[� SURSULpWpV� ELRSK\VLTXHV� HW� VWUXFWXUDOHV� GHV� W\SHV� G·RFFXSDWLRQ� GX� VRO��'H�PDQLqUH

JpQpUDOH��OHV�FRXYHUWV�PRQWUHQW�GHV�FRKpUHQFHV�IDLEOHV�GXHV�j�O·DJLWDWLRQ�GH�OD�YpJpWDWLRQ

VRXV� O·HIIHW� GX� YHQW� �GpFRUUpODWLRQ� WHPSRUHOOH��� $� O·LQYHUVH�� OHV� VRO� QXV� RX� OHV� ]RQHV

XUEDLQHV� VRQW� GHV� VXUIDFHV� JpRPpWULTXHPHQW� SOXV� VWDEOHV� HW� H[KLEHQW� GHV� FRKpUHQFHV

pOHYpHV�� $� O·DLGH� GH� FHV� REVHUYDWLRQV�� GLYHUVHV� pWXGHV� RQW� GRQQp� G·H[FHOOHQWV� UpVXOWDWV

�6WUR]]L� HW� :HJPXOOHU� ������ ORUVTXH� O·RQ� FODVVLILH� GHV� WKqPHV� VLPSOHV� �WDX[� GH� ERQQH

FODVVLILFDWLRQ� IRUrW�QRQ�IRUrW� VXSpULHXU� j� ������ /D� SULQFLSDOH� OLPLWDWLRQ� UpVLGH� GDQV� OD

GLVSRQLELOLWp�GHV�GRQQpHV��OD�SOXSDUW�GHV�pWXGHV�XWLOLVDQW�GHV�GRQQpHV�(56�DFTXLVHV�DYHF

XQ�LQWHUYDOOH�GH���K��SDVVDJH�VXFFHVVLIV�GH�(56���HW�����PRGH�TXL�Q·HVW�SOXV�H[SORLWDEOH
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GHSXLV�O·DUUrW�GpILQLWLI�G·(56���HQ�0DUV�������'HV�VROXWLRQV�XWLOLVDQW�GHV�LPDJHV�DFTXLVHV

j����MRXUV�G·LQWHUYDOOH�VRQW�SURSRVpHV��PDLV�OHV�UpVXOWDWV�VRQW�VHQVLEOHPHQW�LQIpULHXUV�

/D�VXUYHQXH�G·XQH�FDWDVWURSKH�QDWXUHOOH��WHPSrWH��LQFHQGLH��DWWDTXH�SDUDVLWDLUH��RX�OHV

LQWHUYHQWLRQV� KXPDLQHV� �FRXSHV�� UHERLVHPHQWV�� LQGXLVHQW� GHV� FKDQJHPHQWV� GDQV� OH

FRXYHUW� IRUHVWLHU� TXL� VRQW� VXVFHSWLEOHV� G·rWUH� GpWHFWDEOHV� SDU� XQ� FDSWHXU� UDGDU�� /D

FDUWRJUDSKLH� GH� FH� W\SH� G·pYpQHPHQWV� UHTXLHUW� XQH� ERQQH� UpSpWLWLYLWp� WHPSRUHOOH� GHV

DFTXLVLWLRQV� �MRXUQDOLqUHV��� RX� XQH� SOXV� JUDQGH� IOH[LELOLWp� GHV� DFTXLVLWLRQV�� HW� XQH

UpVROXWLRQ� VXIILVDQWH�� /HV� DOJRULWKPHV� VH� EDVHQW� VXU� OHV� PrPHV� SULQFLSHV� TXH� OD

FDUWRJUDSKLH� GHV� ]RQHV� ERLVpHV� HW� QRQ�ERLVpHV�� j� VDYRLU� O·DQDO\VH� GX� FRHIILFLHQW� GH

UpWURGLIIXVLRQ� HW� GH� VHV� YDULDWLRQV� DX� FRXUV� GX� WHPSV�� HW� O·LQWHUIpURPpWULH�� ,O� DSSDUDvW

G·RUHV�HW�GpMj�TXH�OD�WpOpGpWHFWLRQ�UDGDU��SDU�VD�SRVVLELOLWp�G·REVHUYDWLRQ�WRXW�WHPSV��MRXU

HW� QXLW� HW� TXHOOHV� TXH� VRLHQW� OHV� FRQGLWLRQV� PpWpRURORJLTXHV�� SUpVHQWH� XQ� SRWHQWLHO

LPSRUWDQW��3OXVLHXUV�pWXGHV�RQW�DLQVL�PRQWUp�TXH�O·XWLOLVDWLRQ�GH�GRQQpHV�(56��-�(56�HW

LQWHUIpURPpWULTXHV� HVW� SHUWLQHQWH� SRXU� FDUWRJUDSKLHU� OHV� LQFHQGLHV� DLQVL� TXH� OD

GpIRUHVWDWLRQ�GDQV�OHV�IRUrWV�WURSLFDOHV��.ZRK�HW�DO��������5LEEHV�HW�DO��������

/HV�WUDYDX[�YHQDQW�G·rWUH�FLWpV�VRQW�WRXV�GHV�WUDYDX[�GH�UHFKHUFKH�DFTXLV�VXU�GHV�VLWHV

FRQQXV� SDU� OHXUV� DXWHXUV� HW� TXL� DLQVL� RQW� QpFHVVLWp� GHV� SKDVHV� DOOHU�UHWRXU� HQWUH� OH

GpYHORSSHPHQW�GHV�DOJRULWKPHV�HW�OD�YDOLGDWLRQ�VXU�OH�VLWH�G·pWXGH��/·RSpUDWLRQQDOLWp�G·XQ

DOJRULWKPH�VH�MXJH�j�VRQ�HIILFDFLWp�ORUVTX·LO�HVW�DSSOLTXp�j�GHV�VFqQHV�HQWLqUHV�GRQW�RQ�QH

FRQQDvW�TXH�SHX�G·LQIRUPDWLRQV�D�SULRUL��$�FH�WLWUH��LO�HVW�XWLOH�GH�FLWHU�OHV�UpVXOWDWV�YHQDQW

G·pWXGHV� GH� GpPRQVWUDWLRQ�� 1RXV� DOORQV� LFL� XWLOLVHU� OHV� WUDYDX[� GX� SURMHW� HXURSpHQ

)0(56��)RUHVW�0RQLWRULQJ�LQ�(XURSH�ZLWK�5HPRWH�6HQVLQJ���HW�O·pWXGH�TXL�D�SRUWp�VXU�OD

FDUWRJUDSKLH�GHV�GpJkWV�VXUYHQXV�GDQV�OHV�IRUrWV�IUDQoDLVHV�ORUV�GX�SDVVDJH�GHV�WHPSrWHV

H[FHSWLRQQHOOHV�GH�ILQ�������$QQH[H����

/H�SURMHW�)0(56� �+lPH�HW�DO��������YLVDLW�j� FRPSDUHU� OD�SUpFLVLRQ�GH� OD� FDUWRJUDSKLH

GHV� PDVVLIV� IRUHVWLHUV� j� SDUWLU� GH� GRQQpHV� GH� VDWHOOLWHV� RSWLTXHV�LQIUDURXJHV

�/$1'6$7�6327�,56�5HVXUV�� HW� UDGDU� �(56���/·REMHFWLI� pWDLW� GH� FDUWRJUDSKLHU�� VXU� VL[

VLWHV�UpSDUWLV�HQ�(XURSH��OHV�]RQHV�ERLVpHV�HW�QRQ�ERLVpHV��SXLV�GH�GLVFULPLQHU�SOXVLHXUV

W\SHV� IRUHVWLHUV� �FRQLIqUHV� PDMRULWDLUHV�� IHXLOOXV� PDMRULWDLUHV�� PL[WHV� FRQLIqUHV�IHXLOOXV�

DXWUHV���3RXU�OD�FDUWRJUDSKLH�IRUrW�QRQ�IRUrW�� OHV�GRQQpHV�UDGDU�RQW�GRQQp�GHV�UpVXOWDWV

pJDX[�YRLUH�PHLOOHXUV�TXH�OHV�GRQQpHV�6327�HW�/DQGVDW���������GH�ERQQH�FODVVLILFDWLRQ��

/·DQDO\VH�UDGDU�SRUWDLW�VXU�GHV�VpULHV�WHPSRUHOOHV�G·LPDJHV��GH���j����LPDJHV��/·XVDJH�GH

GHX[�LPDJHV�RSWLPDOHV��FKRLVLHV�HQ�IRQFWLRQ�GH�OD�VDLVRQ�HW�GX�W\SH�VLWH���ERUpDO�WHPSpUp�

V·DYpUDLW� SUHVTXH� DXVVL� SHUWLQHQW� TX·XQH� VpULH� HQWLqUH� G·LPDJHV�� 7RXWHIRLV�� OD

FDUWRJUDSKLH�GH�GLIIpUHQWV�W\SHV�IRUHVWLHUV�V·HVW�DYpUpH�LPSRVVLEOH�DYHF�OHV�GRQQpHV�(56
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DORUV�TXH�OHV�GRQQpHV�GHV�DXWUHV�VDWHOOLWHV�SHUPHWWDLHQW�GH�GLVFULPLQHU�HQWUH���HW���W\SHV

IRUHVWLHUV��PDLV�DYHF�XQH�SUpFLVLRQ�DVVH]�PpGLRFUH����������

/·,QYHQWDLUH� )RUHVWLHU� 1DWLRQDO� �,)1�� D� YDOLGp� O·pWXGH� PHQpH� HQ� -DQYLHU� ����� HW� TXL

YLVDLW� j� FDUWRJUDSKLHU� OHV� GpJkWV� FDXVpV� SDU� OHV� WHPSrWHV� GH� ILQ� ������ /D� YDOLGDWLRQ� D

PRQWUp�TXH�O·LQWHUIpURPpWULH�GRQQDLW�OHV�PHLOOHXUV�UpVXOWDWV������GH�ERQQH�FODVVLILFDWLRQ�

GHYDQW� O·RSWLTXH� SXLV� O·DQDO\VH� PXOWL�WHPSRUHOOH�� /HV� FRQGLWLRQV� GpIDYRUDEOHV

G·REVHUYDWLRQV�SHQGDQW�OD�SpULRGH�G·pWXGH��KLYHU��H[SOLTXDLHQW�SRXU�SDUWL�OD�IDLEOHVVH�GHV

UpVXOWDWV�HW�OD�SUpFLVLRQ�ILQDOH�D�pWp�MXJpH�QRQ�FRPSDWLEOH�DYHF�XQH�SKDVH�RSpUDWLRQQHOOH�

7RXWHIRLV�� FH� WHVW� ©� JUDQGHXU� � QDWXUH� ª� LQGLTXH� O·LQWpUrW� pYLGHQW� GHV� GRQQpHV

LQWHUIpURPpWULTXHV� SRXU� OD� FDUWRJUDSKLH� IRUrW�QRQ�IRUrW� HW� OH� VXLYL� GHV� FKDQJHPHQWV

VXUYHQDQW�GDQV�OHV�FRXYHUWV�

������,QYHUVLRQ�GH�YDULDEOHV�GHVFULSWLYHV�GHV�FRXYHUWV

'LIIpUHQWV� SDUDPqWUHV� G·LQWpUrWV� SHXYHQW� rWUH� HVWLPpV� j� SDUWLU� GH� GRQQpHV� GH

WpOpGpWHFWLRQ�� 3DUPL� FHV� YDULDEOHV� RQ� WURXYH� OH� YROXPH� GH� ERLV� VXU� SLHG�� OD� VXUIDFH

WHUULqUH��OD�KDXWHXU�GHV�DUEUHV��OD�ELRPDVVH�IROLDLUH��1RXV�DOORQV�LFL�UpSpWHU�OD�GLVWLQFWLRQ

FDSWHXUV�DpURSRUWpV���FDSWHXUV�VXU�VDWHOOLWHV��/·XWLOLVDWLRQ�GH�FDSWHXUV�DpURSRUWpV�V·HVW�HQ

HIIHW� DYpUpH� GpWHUPLQDQWH� SRXU� pWXGLHU� H[SpULPHQWDOHPHQW� OD� VHQVLELOLWp� GX� VLJQDO� DX

QLYHDX�GH�ELRPDVVH�HQ�IRQFWLRQ�GH�GLIIpUHQWHV�FRQILJXUDWLRQV�

&DSWHXUV�H[SpULPHQWDX[��

'H�PDQLqUH� JpQpUDOH�� OH� VLJQDO� UpWURGLIIXVp� SDU� XQ� FRXYHUW� IRUHVWLHU� HVW� OD� VRPPH� GHV

FRQWULEXWLRQV� GH� OD� FRXFKH� GH� YpJpWDWLRQ� HW� GX� VRO�� $� PHVXUH� TXH� OD� YpJpWDWLRQ� FURvW�

O·DWWpQXDWLRQ� GX� PLOLHX� DXJPHQWH� HW� SDU� FRQVpTXHQW� OD� FRQWULEXWLRQ� GX� VRO� GLPLQXH�

6HORQ�OHV�QLYHDX[�UHVSHFWLIV�GH�OD�UpWURGLIIXVLRQ�GX�VRO�HW�GH�OD�YpJpWDWLRQ��OH�FRHIILFLHQW

GH� UpWURGLIIXVLRQ�SHXW� FURvWUH� RX�GpFURvWUH�DYDQW�G·DWWHLQGUH� OH�QLYHDX�GH� VDWXUDWLRQ�� OH

QLYHDX� j� SDUWLU� GXTXHO� XQH� DXJPHQWDWLRQ� GH� ELRPDVVH� QH� VH� WUDGXLW� SOXV� SDU� XQH

DXJPHQWDWLRQ� GX� VLJQDO� UpWURGLIIXVp�� 8QH� RQGH� DXUD� WHQGDQFH� j� LQWHUDJLU� GH� PDQLqUH

SUpIpUHQWLHOOH� DYHF� OHV� pOpPHQWV� GX� FRXYHUW� GH� OD�PrPH� WDLOOH� TXH� VD� ORQJXHXU� G·RQGH�

$LQVL��LO�HVW�UHFRQQX�TXH�OHV�EDQGH�;�HW�&�VRQW�SULQFLSDOHPHQW�VHQVLEOHV�DX[�SOXV�SHWLWV

pOpPHQWV� GX� FRXYHUW�� j� VDYRLU� OHV� DLJXLOOHV� HW� OHV� IHXLOOHV�� WDQGLV� TXH� SOXV� OD� IUpTXHQFH

GLPLQXH�SOXV�RQ�VHUD�VHQVLEOH�j�GHV�pOpPHQWV�JUDQGV�FRPPH� OHV� WURQFV�HW� OHV�EUDQFKHV

SULPDLUHV��$LQVL�� OHV�SULQFLSDOHV�VRXUFHV�GH�UpWURGLIIXVLRQ�HQ�EDQGH�/�VHPEOHQW�rWUH� OHV

EUDQFKHV� VHFRQGDLUHV� HW� SULPDLUHV� �&DVWHO� ������� (Q� EDQGH� 3� ����� 0K]�� ���� P��
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GLIIpUHQWHV�pWXGHV�RQW�PRQWUp��/H�7RDQ�HW�DO��������+VX�HW�DO��������%HDXGRLQ�HW�DO�������

TXH�OHV�EUDQFKHV�SULPDLUHV�pWDLHQW�OH�SULQFLSDO�GLIIXVHXU�VXLYL�GX�WURQF�

6L� O·RQ� FKHUFKH� GRQF� j� DWWHLQGUH� GHV� JUDQGHXUV� FRPPH� OH� YROXPH� VXU� SLHG� RX� G·DXWUHV

YDULDEOHV� FRUUpOpHV� j� OD� TXDQWLWp� GH� ELRPDVVH� WRWDOH� �KDXWHXU�� VXUIDFH� WHUULqUH��

O·XWLOLVDWLRQ� GH� JUDQGHV� ORQJXHXUV� G·RQGHV� VHPEOH� OD� SOXV� DSSURSULpH�� 7RXWHIRLV�� OH� OLHQ

SK\VLTXH�XQLVVDQW�OHV�FDUDFWpULVWLTXHV�VWUXFWXUDOHV�GX�FRXYHUW�DX�VLJQDO�PHVXUp�SRVHQW

GHV�SUREOqPHV�GH� UREXVWHVVH�� SXLVTXH� FHV� FDUDFWpULVWLTXHV� VWUXFWXUDOHV� VRQW� GLIIpUHQWHV

VHORQ�OHV�HVSqFHV��HW�SHXYHQW�YDULHU�DX�FRXUV�GH�OD�FURLVVDQFH�GHV�DUEUHV�

/·HVWLPDWLRQ�GH�OD�ELRPDVVH�IROLDLUH�SHXW�VH�IDLUH�HQ�WHUPH�GH�PDWLqUH�VqFKH�RX�G·LQGLFH

IROLDLUH� �VXUIDFH� IROLDLUH�SDU�XQLWp�GH�VXUIDFH� WHUUDLQ�JpQpUDOHPHQW�H[SULPpH�HQ�Pí�Pí��

/·HVWLPDWLRQ�GH� WHOV�SDUDPqWUHV�UHVWH�XQ�SUREOqPH�pSLQHX[��SXLVTXH� LO� H[LVWH�XQ�JUDQG

QRPEUH� GH� PpWKRGHV� G·HVWLPDWLRQV� LQGLUHFWHV� �DX� VRO� HW� SDU� WpOpGpWHFWLRQ

RSWLTXH�LQIUDURXJH�� HW� TXL� GRQQHQW� GHV� UpVXOWDWV� GLYHUJHQWV�� &RPPH� FHOD� VH� IDLW� HQ

WpOpGpWHFWLRQ� RSWLTXH�� LO� HVW� SRVVLEOH� G·HVWLPHU� OD� ELRPDVVH� IROLDLUH� j� SDUWLU� GH� OD

FRPELQDLVRQ�GH�GLIIpUHQWV�FDQDX[��,O�V·DJLW�G·DSSURFKHV�HPSLULTXHV��FRQVLVWDQW�j�FDOLEUHU

GHV�UHODWLRQV�OLDQW�OH�FRHIILFLHQW�GH�UpWURGLIIXVLRQ�j�OD�ELRPDVVH�IROLDLUH�j�SDUWLU�G·XQ�MHX

GH�SODFHWWHV�G·HQWUDvQHPHQWV��4XHOTXHV�pWXGHV��%HUJVHQ�HW�'REVRQ�������.LPEDOO�HW�DO�

������RQW�DLQVL�PRQWUp�OD�IDLVDELOLWp�GH�WHOOHV�PpWKRGHV�j�SDUWLU�GH�GRQQpHV�GH�FDSWHXUV

PXOWL�IUpTXHQFHV�HW�SRODULPpWULTXHV�HW�VXU�GHV�VLWHV�ELHQ�PDvWULVpV��/D�JpQpUDOLVDWLRQ�GH

WHOOHV�DSSURFKHV�UHVWH�j�GpPRQWUHU�

'RQQpHV�GH�VDWHOOLWHV��

/HV�pWXGHV�PHQpHV�RQW�VXUWRXW�SRUWp�VXU�OHV�PLOLHX[�WHPSpUpV�HW�ERUpDOV��(Q�EDQGH�&��OH

FRHIILFLHQW� GH� UpWURGLIIXVLRQ� HVW� VHQVLEOH� j� OD� ELRPDVVH� MXVTX·j� ����P��KD� HQ�PR\HQQH

�3XOOLDLQHQ�HW�DO���������DYHF�XQH�G\QDPLTXH�YDULDQW�GH�����MXVTX·j�����G%�VHORQ�OHV�VLWHV�

'DQV� FHV� FRQILJXUDWLRQV�� OD� FRQWULEXWLRQ� GX� VRO� QX� HVW� DXVVL� IRUWH� TXH� FHOOH� GH� OD

YpJpWDWLRQ�HW�DSSDUDvW�WUqV�VHQVLEOH�HQ�IRQFWLRQ�GH�VD�UXJRVLWp�HW�GH�VD�WHQHXU�HQ�HDX��FH

TXL�H[SOLTXH�ELHQ�VRXYHQW� OD�YDULDELOLWp�GHV�UHODWLRQV�REVHUYpHV�HQ� IRQFWLRQ�GHV�VLWHV�HW

GHV�SpULRGHV�G·REVHUYDWLRQV��$�SOXV�JUDQGH�ORQJXHXU�G·RQGH��HQ�EDQGH�/��OD�G\QDPLTXH�GX

VLJQDO� HVW� SOXV� OLPLWpH� TX·HQ� EDQGH� &�� HQ� JpQpUDO� GH� �� G%�� DORUV� TXH� OH� QLYHDX� GH

VDWXUDWLRQ�HVW�DWWHLQW�SOXV�KDXW��DXWRXU�GH�����P��KD�HQ�PR\HQQH��/·pWXGH�GHV�GRQQpHV

PXOWL�LQFLGHQFHV�5$'$56$7�D�PRQWUp�pJDOHPHQW�XQH�SHUWH�GH�VHQVLELOLWp�j�PHVXUH�TXH

O·LQFLGHQFH�DXJPHQWH��)ORXU\��������2Q�SHXW�GRQF�FRQFOXUH�TXH�O·HVWLPDWLRQ�GHV�YROXPHV

GH�ERLV�HVW�OLPLWpH�DYHF�OHV�FDSWHXUV�VDWHOOLWHV�DFWXHOV�HW�UHVWUHLQWH�DX[�IDLEOHV�FODVVHV�GH

YROXPH�
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/·XWLOLVDWLRQ�GH�OD�FRKpUHQFH�LQWHUIpURPpWULTXH�HVW�LFL�DXVVL�LQWpUHVVDQWH��QRWDPPHQW�HQ

UHSRXVVDQW�OH�QLYHDX�GH�VDWXUDWLRQ��/D�FRKpUHQFH�GpFURvW�DYHF�OD�ELRPDVVH��j�PHVXUH�TXH

OD� FRQWULEXWLRQ� GX� VRO� GLPLQXH� �IRUWHPHQW� FRKpUHQWH�� HW� TXH� OD� FRQWULEXWLRQ� GH� OD

YpJpWDWLRQ� �IDLEOHPHQW� FRKpUHQWH�� FURvW�� 3OXVLHXUV� pWXGHV� RQW� PRQWUp� XQH� VHQVLELOLWp

MXVTX·j�����P��KD��6PLWK�HW�DO��������$QQH[H�����7RXWHIRLV��OD�YDULDELOLWp�GHV�UHODWLRQV��HQ

IRQFWLRQ� GHV� FRQGLWLRQV� HQYLURQQHPHQWDOHV� UHQFRQWUpHV� �YHQW�� SOXLH�� W\SHV� GH� VROV�

WRSRJUDSKLH��UHQG�GLIILFLOH� OH�GpYHORSSHPHQW�G·DOJRULWKPHV�UREXVWHV�j�SDUWLU�GH� OD�VHXOH

FRKpUHQFH�

/·HVWLPDWLRQ�GH�OD�KDXWHXU�GHV�DUEUHV�HVW�OH�VXMHW�G·pWXGH�GH�QRPEUHX[�WUDYDX[�j�SDUWLU

GH� WHFKQLTXHV� WUqV� YDULpHV�� (VWLPHU� GLUHFWHPHQW� OD� KDXWHXU� j� SDUWLU� GH� GRQQpHV

VDWHOOLWDLUHV� HVW� LPSRVVLEOH�� /·LQYHUVLRQ� VH� IDLW� GRQF� SDU� GHV� UHODWLRQV� HPSLULTXHV� OLDQW

O·LQWHQVLWp�GX�VLJQDO�PHVXUp�j�OD�ELRPDVVH��/$,��YROXPH�GH�ERLV��TXL�SHXW�rWUH��HQVXLWH�

FRUUpOpH�j�OD�KDXWHXU��+\\SSD�HW�DO���������PRQWUHQW�TXH�GH�WHOOHV�PpWKRGHV�GRQQHQW�GHV

UpVXOWDWV� WUqV� SURFKHV� TXHOTXH� VRLHQW� OHV� FDSWHXUV� DYHF� XQH� SUpFLVLRQ� UHODWLYH� YDULDQW

HQWUH����HW�����

(Q�XWLOLVDQW� O·LQWHUIpURPpWULH� UDGDU�� O·DQDO\VH�GHV�GpSKDVDJHV�GHV� RQGHV�HQWUH� OHV�GHX[

DFTXLVLWLRQV� SHUPHW� GH� UHWURXYHU� GHV� LQIRUPDWLRQV� XWLOHV� VXU� OD� KDXWHXU� GHV� VXUIDFHV�

&HWWH�WHFKQLTXH�D�pWp�DSSOLTXpH�SRXU�OD�JpQpUDWLRQ�GH�0RGqOHV�1XPpULTXHV�GH�7HUUDLQV

�017���=HENHU�HW�DO��������0DVVRQQHW�HW�5DEDXWH��������6L�O·RQ�SRVVqGH�GpMj�XQ�017�VXU

XQ� VLWH� LO� HVW� SRVVLEOH� GH� UHWURXYHU� OD� KDXWHXU� GHV� DUEUHV� HQ� UHWUDQFKDQW� GH� O·DOWLWXGH

GpGXLWH�SDU� LQWHUIpURPpWULH� �KDXW�GH� OD�FDQRSpH�� O·DOWLWXGH�GRQQpH�SDU� OH�017��VXUIDFH

GX�VRO���6L�VpGXLVDQWH�TXH�VRLW�FHWWH�WHFKQLTXH�� OHV�UpVXOWDWV�VRQW�j� O·KHXUH�DFWXHOOH�WUqV

YDULDEOHV� �+DJEHUJ� HW� DO�� ������%HDXGRLQ� HW� DO�� ������� HW� OD� SUpFLVLRQ� HVW� DX�PLHX[� GH

TXHOTXHV�PqWUHV�TXDQG�OHV�LQYHUVLRQV�QH�GRQQHQW�SDV�SDUIRLV�GHV�KDXWHXUV�«�QpJDWLYHV��

,O� V·DYqUH�HQ�HIIHW�TXH� OD�KDXWHXU�YDULH�HQ� IRQFWLRQ�GH� OD�SpQpWUDWLRQ�GH� O·RQGH�HW�GH� OD

FRQWULEXWLRQ� UHODWLYH� GX� VRO� �)ORXU\� ������� 'H� SOXV�� OD� TXDOLWp� GH� O·HVWLPDWLRQ� GHV

GpSKDVDJHV� HVW� GpWHUPLQpH� SDU� OH� QLYHDX� GH� FRKpUHQFH�� 2U�� OD� FRKpUHQFH� HVW� IDLEOH� DX

GHVVXV�GHV�FRXYHUWV�IRUHVWLHUV�FH�TXL�DIIHFWH�GRQF�OD�SUpFLVLRQ�GHV�HVWLPDWLRQV�
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���2EMHFWLIV�GH�O·pWXGH

1RXV� YHQRQV� GH� YRLU� EULqYHPHQW� TXH� OD� WpOpGpWHFWLRQ� UDGDU� SUpVHQWH� XQ� SRWHQWLHO

LPSRUWDQW�SRXU�O·pWXGH�GHV�IRUrWV�PDLV�TXH�GH�QRPEUHXVHV�OLPLWDWLRQV�RQW�pJDOHPHQW�pWp

GpPRQWUpHV�� /·REMHFWLI� GH� FHWWH� WKqVH� HVW� GH� SRXUVXLYUH� OHV� WUDYDX[� HQJDJpV� GDQV� OH

GRPDLQH�GH�OD�WpOpGpWHFWLRQ�UDGDU�PDLV�GDQV�XQH�YRLH�RULJLQDOH��/·pWXGH�VH�SURSRVH�DLQVL

GH��

• ([SORUHU� OH� SRWHQWLHO� GH� QRXYHDX[� V\VWqPHV� UDGDUV� SRXU� O·H[WUDFWLRQ� GH

YDULDEOHV� G·LQWpUrWV�� /·XWLOLVDWLRQ� GHV� WUqV� EDVVHV� IUpTXHQFHV� �EDQGH� 9+)�� GRLW

SHUPHWWUH� G·REWHQLU� XQH� SOXV� JUDQGH� G\QDPLTXH� HQ� IRQFWLRQ� GH� YDULDEOHV� OLpHV� j� OD

ELRPDVVH��YROXPH��VXUIDFH�WHUULqUH���/HV�LQVWUXPHQWV�FODVVLTXHV�QH�SRVVqGHQW�SDV�GH

UpVROXWLRQ�YHUWLFDOH�SHUPHWWDQW�GH�FDUDFWpULVHU�OH�PLOLHX�GDQV�VD�GLPHQVLRQ�YHUWLFDOH�

/HV� UDGDUV� VRQGHXUV� DpURSRUWpV� DSSRUWHQW� XQH� VROXWLRQ� HQ� IRXUQLVVDQW� OD

GLVWULEXWLRQ� GX� VLJQDO� GDQV� OH� FRXYHUW� IRUHVWLHU� HQ� IRQFWLRQ� GH� OD� KDXWHXU� DYHF� XQH

KDXWH� UpVROXWLRQ�� 'H� WHOOHV� GRQQpHV� SHXYHQW� rWUH� H[WUDLWHV� GHV� YDULDEOHV� FRPPH� OD

KDXWHXU�GHV�DUEUHV�HW�OD�UpSDUWLWLRQ�GH�OD�ELRPDVVH�j�O·LQWpULHXU�GHV�KRXSSLHUV�

• 3RXUVXLYUH�OHV�WUDYDX[�GH�PRGpOLVDWLRQ�WKpRULTXH�YLVDQW�j�PLHX[�FRPSUHQGUH

FRPPHQW� OH� VLJQDO� UDGDU� HVW� UHOLp� DX[� YDULDEOHV� JpRSK\VLTXHV� HW� ELRSK\VLTXHV� GHV

FRXYHUWV��&HFL�j� O·DLGH�GH�PRGqOHV�GH�GLIIXVLRQ�UDGDU�FRXSOpV�j�XQ�PRGqOH�GH

FURLVVDQFH� G·DUEUH� �$0$3�� IRXUQLVVDQW� XQH� GHVFULSWLRQ� ILQH� GH� OD� YpJpWDWLRQ�� /D

FRPSDUDLVRQ�GHV� VLPXODWLRQV�DYHF� OHV�GRQQpHV�H[SpULPHQWDOHV�SHUPHWWUD�GH�YDOLGHU

OHV�PRGqOHV�TXL�VHURQW�XWLOLVpV�HQVXLWH�SRXU�LQWHUSUpWHU�OHV�REVHUYDWLRQV�HQ�WHUPH�GH

PpFDQLVPHV�G·LQWHUDFWLRQV�HW�GH�GLIIXVHXU�SUpSRQGpUDQW�

• (WHQGUH� OHV� SRVVLELOLWpV� GHV� FDSWHXUV� DFWXHOV� j� WUDYHUV� O·XWLOLVDWLRQ� GH

PpWKRGHV�RULJLQDOHV��1RWDPPHQW�O·LQWHUIpURPpWULH�j�SDUWLU�GHV�VDWHOOLWHV�(56�SRXU

OD� FDUWRJUDSKLH� GHV� PLOLHX[� IRUHVWLHUV��� GLVFULPLQDWLRQ� IRUrW�QRQ�IRUrW�� FRQLIqUHV�

IHXLOOXV�

/·pFULWXUH�GH�OD�WKqVH�VH�IRFDOLVHUD�VXU�OHV�GHX[�SUHPLHUV�SRLQWV�GH�FH�WUDYDLO�SRXU

OHVTXHOV�XQH�DSSURFKH�GH�PRGpOLVDWLRQ�D� pWp�XWLOLVpH��/HV� WUDYDX[� VXU� O·LQWHUIpURPpWULH

VRQW�FLWpV�j�WLWUH�G·LQIRUPDWLRQ�HQ�DQQH[HV���HW���

���$SSURFKH�PpWKRGRORJLTXH

/·DSSURFKH� XWLOLVpH� GDQV� FHWWH� pWXGH� VH� YHXW� DSSURIRQGLH� DX� VHQV� R�� HOOH� SDUW� GH

O·DFTXLVLWLRQ�GH�GRQQpHV� j� WUDYHUV� SOXVLHXUV� H[SpULPHQWDWLRQV�� SDVVH� SDU�XQH� SKDVH� GH
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PRGpOLVDWLRQ� HW� VH� FRQFOXW� SDU� OH� GpYHORSSHPHQW� G·DOJRULWKPH� G·LQYHUVLRQ�� /D� ILJXUH� �

UpVXPH� OD� GpPDUFKH�XWLOLVpH�� TXL� D� pWp� VpSDUpH� SRXU� SOXV� GH� OLVLELOLWp� HQ� WURLV� JUDQGHV

SKDVHV���DQDO\VH�GHV�PHVXUHV��TXL�UHJURXSH�OHV�H[SpULPHQWDWLRQV�HW�O·DQDO\VH�HOOH�PrPH

GHV�GRQQpHV��� FRPSUpKHQVLRQ�GX� VLJQDO�PHVXUp� HW� LQYHUVLRQ�GX� VLJQDO��&KDFXQH�GH� VHV

SKDVHV�HVW�SUpVHQWpH�GDQV�OHV�SDUDJUDSKHV�VXLYDQWV�

Expérimentations Radar

Analyse 
Statistique

Modèle
 AMAP

   Modèles théoriques 

Validation

Interprétation
Simulation

Application 

Oui

Non

Besoin des utilisateurs 
forestiers

1 Analyse des mesures

Mesures terrains de 
paramètres forestiers

2 Compréhension
 du signal mesuré

3 Inversion du signal

)LJXUH�����6FKpPD�UHSUpVHQWDQW�OD�PpWKRGRORJLH�DGRSWpH�GDQV�FHWWH�WKqVH
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����([SpULPHQWDWLRQ

6LWHV�G·pWXGH��

/H�FKRL[�GHV�VLWHV�G·pWXGHV�D�UpSRQGX�j�SOXVLHXUV�VRXFLV��

• 8QH�UHODWLYH�VLPSOLFLWp�SHUPHWWDQW�O·pWXGH�HW�O·LQWHUSUpWDWLRQ�GHV�REVHUYDWLRQV�UDGDU�

/H�FKRL[�V·HVW�GRQF�SRUWp�VXU�GHV�SODQWDWLRQV�pTXLHQQHV�HW�PRQRVSpFLILTXHV�

• /D� GLVSRQLELOLWp� G·XQH� JUDQGH� TXDQWLWp� GH� GRQQpHV� WHUUDLQ�� /HV� VLWHV� G·pWXGHV� GX

/DERUDWRLUH� FRPPXQ� GH� 7pOpGpWHFWLRQ� �/&7�� HQ� /R]qUH� HW� GX� &HQWUH� G·(WXGHV

6SDWLDOHV�GH�OD�%LRVSKqUH��&(6%,2��GDQV�OHV�/DQGHV��DSSDUDLVVDLHQW�FRPPH�OHV�SOXV

DSSURSULpV�FRQVLGpUDQW�O·LPSRUWDQW�GLVSRVLWLI�H[SpULPHQWDO�VXU�FHV�VLWHV��YRLU�&KDS��,��

• /D� SRVVLELOLWp� G·pWXGLHU� GLIIpUHQWHV� FDUDFWpULVWLTXHV� JUkFH� j� OD� FRPSOpPHQWDULWp� GHV

VLWHV��GLIIpUHQWHV�HVSqFHV��FRQGLWLRQV�WRSRJUDSKLTXHV�YDULpHV�

• (QILQ��OD�SUpVHQFH�G·XQH�ODUJH�JDPPH�GH�QLYHDX�GH�ELRPDVVH�

&DPSDJQHV�GH�WHUUDLQ��

1RXV�DYRQV�HX�O·RSSRUWXQLWp�G·DYRLU�GHX[�FDPSDJQHV�HXURSpHQQHV��

• /D� FDPSDJQH� VXU� OH� VLWH� GH� /R]qUH� GX� GLIIXVLRPqWUH� VRQGHXU� +86&$7� �+HOVLQNL

8QLYHUVLW\� RI� 7HFKQRORJ\� 6&$7WHURPHWHU�� HQ� QRYHPEUH� ����� GDQV� OH� FDGUH� GX

SURJUDPPH�HXURSpHQ�(8)25$��(XURSHDQ�)RUHVW�2EVHUYDWLRQ�E\�5DGDU��

• /·H[SpULPHQWDWLRQ� IUDQFR�VXpGRLVH� 5$0&$5� VXU� OHV� GHX[� VLWHV� GHV� /DQGHV� HW� GH

/R]qUH� DYHF� OHV� FDSWHXUV� DpURSRUWpV� &$5$%$6� GH� OD� )2$� �EDVVHV� IUpTXHQFHV�� HW

5$06(6�GH�O·21(5$��PXOWLSRODULVDWLRQV�ELIUpTXHQFH�/�HW�;��

����$QDO\VH�GHV�GRQQpHV

/·DQDO\VH� VWDWLVWLTXH� GHV� GRQQpHV� �+876&$7�� &$5$%$6�� YLVH� j� FHUQHU� OHV� GLYHUVHV

UHODWLRQV� H[LVWDQW� HQWUH� OD� UpWURGLIIXVLRQ� UDGDU� HW� OHV� YDULDEOHV� UHSUpVHQWDWLYHV� GX

FRXYHUW�IRUHVWLHU��&HWWH�SKDVH�HVW�XWLOLVpH�SRXU�JXLGHU�O·pWDSH�XOWpULHXUH�G·LQWHUSUpWDWLRQ

SK\VLTXH� GHV�PpFDQLVPHV� GH� UpWURGLIIXVLRQ�� ,O� HVW� SRVVLEOH� pJDOHPHQW� GH� SURSRVHU� GHV

DOJRULWKPHV� G·LQYHUVLRQ� VDQV� SDVVHU� SDU� XQH� SKDVH� GH� PRGpOLVDWLRQ�� /HV� UpVXOWDWV

G·DQDO\VH� VRQW� DORUV� GLUHFWHPHQW� XWLOLVpV� SRXU� XQH� LQYHUVLRQ� HPSLULTXH�� &H� IXW

QRWDPPHQW� OH� FDV� SRXU� O·HVWLPDWLRQ� GH� OD� KDXWHXU� GHV� DUEUHV� j� SDUWLU� GHV� GRQQpHV

+876&$7�
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����0RGpOLVDWLRQ

/D� SKDVH� GH� PRGpOLVDWLRQ� YLVH� j� PLHX[� LQWHUSUpWHU� OHV� REVHUYDWLRQV� HW� H[SOLTXHU� OHV

WHQGDQFHV� REVHUYpHV�� SDU� OD� FDUDFWpULVDWLRQ� GHV� PpFDQLVPHV� G·LQWHUDFWLRQV� HQWUH� OHV

RQGHV� HW� OH� FRXYHUW� IRUHVWLHU� DLQVL� TXH� SDU� O·LGHQWLILFDWLRQ� GHV� SULQFLSDOHV� VRXUFHV� GH

UpWURGLIIXVLRQ� HQ� IRQFWLRQ� GHV� FRQILJXUDWLRQV� XWLOLVpHV�� /·REMHFWLI� HVW� GH� V·DVVXUHU� GH� OD

UREXVWHVVH�HW�GH�OD�JpQpUDOLVDWLRQ�SRVVLEOH�GHV�UHODWLRQV�REVHUYpHV�HQWUH�OH�VLJQDO�PHVXUp

HW�OHV�YDULDEOHV�GX�FRXYHUW�

/HV� UpVXOWDWV� REWHQXV� SDU� OHV� PRGqOHV� WKpRULTXHV� VRQW� FRQIURQWpV� DX[� PHVXUHV

H[SpULPHQWDOHV�DILQ�GH�YDOLGHU�O·DSSURFKH�PRGpOLVDWULFH��&H�SURFHVVXV�H[LJH�VRXYHQW�GHV

DOOHU�UHWRXU�HQWUH�O·H[SpULPHQWDWLRQ�HW�OD�PRGpOLVDWLRQ��DILQ�G·DIILQHU�FHUWDLQV�SDUDPqWUHV

GX� PRGqOH� RX� GH� FRUULJHU� FHUWDLQHV� K\SRWKqVHV� IDLWHV� GDQV� OD� SUHPLqUH� pWDSH� GH

PRGpOLVDWLRQ��3DU�OD�VXLWH��GLIIpUHQWHV�VLPXODWLRQV�SHXYHQW�rWUH�FRQGXLWHV�SRXU�TXDQWLILHU

O·LQIOXHQFH�GH�GLIIpUHQWHV�YDULDEOHV��WRSRJUDSKLH��HIIHW�GH�OD�VWUXFWXUH�VHORQ�O·HVSqFH��«��

1RXV� DYRQV� WUDYDLOOp� VXU� GHX[� W\SHV� GH� PRGqOHV� GH� GLIIXVLRQ�� OH� PRGqOH� GH� WUDQVIHUW

UDGLDWLI�0,7�&(6%,2�HW�OH�PRGqOH�FRKpUHQW�GpYHORSSp�SDU�)ORXU\�DX�&(6%,2��/HV�GHX[

PRGqOHV�VRQW�FRXSOpV�DX�PRGqOH�GH�FURLVVDQFH�G·DUEUHV�$0$3�GX�&,5$'�TXL�IRXUQLW�XQH

GHVFULSWLRQ�ILQH�HW�UpDOLVWH�GHV�FRXYHUWV�pWXGLpV�

����,QYHUVLRQ

4XH� FH� VRLW� GLUHFWHPHQW� DSUqV� OD� SKDVH� G·DQDO\VH� GHV� GRQQpHV� RX� DSUqV� XQH� SKDVH� GH

PRGpOLVDWLRQ�� OD� ILQDOLWp� UHVWH� OD� SURGXFWLRQ� G·DOJRULWKPHV� G·LQYHUVLRQ� GHV� YDULDEOHV

G·LQWpUrWV� VXVFHSWLEOHV�G·LQWpUHVVHU� OHV� FRPPXQDXWpV�GHV�JHVWLRQQDLUHV� IRUHVWLHUV�HW�GHV

VFLHQWLILTXHV� WUDYDLOODQW� VXU� OHV�DVSHFWV� HQYLURQQHPHQWDX[� OLpV� DX[� IRUrWV��&HWWH� SKDVH

QpFHVVLWH� XQH� YDOLGDWLRQ� ULJRXUHXVH�� SKDVH� WURS� VRXYHQW� VDFULILpH� GDQV� OHV� WUDYDX[� GH

UHFKHUFKH� HQ� WpOpGpWHFWLRQ�� R�� VH� SRVH� OH� SUREOqPH� GH� OD� UHSUpVHQWDWLYLWp� HW� GH

O·DGpTXDWLRQ�GHV�PHVXUHV�WHUUDLQV�DYHF�FH�TXH�PHVXUH�UpHOOHPHQW�XQ�FDSWHXU�

,O� IDXW� SUpFLVHU� TX·LO� QH� V·DJLW� SDV� G·LQYHUVHU� GLUHFWHPHQW� OHV� PRGqOHV� GH� GLIIXVLRQ�� /H

QRPEUH� GH� SDUDPqWUHV� G·HQWUpH� UHQG� LPSRVVLEOH� XQH� PpWKRGH� G·LQYHUVLRQ� VDQV

O·XWLOLVDWLRQ�G·DOJRULWKPHV�VSpFLILTXHV��UpVHDX�GH�QHXURQHV�SDU�H[HPSOH��TXL�GpERUGHUDLW

GX� FDGUH� GH� FHWWH� WKqVH�� /·LQYHUVLRQ� HVW� HIIHFWXpH� j� SDUWLU� GH� UpVXOWDWV� GH� VLPXODWLRQV

GDQV� OHVTXHOOHV� OH�QRPEUH�GH�YDULDEOHV�G·HQWUpH�D�pWp�UpGXLW��HQ� LVRODQW� OD�UpSRQVH�G·XQ

W\SH�GH�GLIIXVHXU�RX�G·XQ�VHXO�PpFDQLVPH��LGHQWLILp�FRPPH�SUpSRQGpUDQW�
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���'HVFULSWLRQ�GH�O·pWXGH

����&RQWH[WH

&HWWH� WKqVH� V·HIIHFWXH� GDQV� OH� FDGUH� GH� GHX[� SURMHWV� GHVWLQpV� j� GpYHORSSHU� OHV

FRQQDLVVDQFHV�VXU�OD�WpOpGpWHFWLRQ�SDU�UDGDU�GHV�FRXYHUWV�IRUHVWLHUV��$LQVL��O·pWXGH�VXU�OHV

UDGDUV�VRQGHXUV�HVW�HIIHFWXpH�GDQV�OH�FDGUH�GX�SURMHW�HXURSpHQ�(8)25$�GX��qPH�3&5'

ILQDQFp�SDU�O·8QLRQ�(XURSpHQQH�IDLVDQW�LQWHUYHQLU���ODERUDWRLUHV�GRQW�OH�/&7��OH�&(6%,2

HW� OH� /DERUDWRLUH� GHV� 7HFKQLTXHV� 6SDWLDOHV� GH� O·XQLYHUVLWp� G·+HOVLQNL� �+87��� /·DQDO\VH

GHV�GRQQpHV�EDVVHV�IUpTXHQFHV�D� OLHX�GDQV� OH�FDGUH�GX�SURMHW�©�0RGpOLVDWLRQ�GX�FRXYHUW

IRUHVWLHU�ª� FRILQDQFp� SDU� OD� 'LUHFWLRQ� *pQpUDOH� GH� O·$UPHPHQW� �'*$�� HW� OH� &HQWUH

1DWLRQDO�G·(WXGHV�6SDWLDOHV��&1(6��GDQV�OHTXHO�VRQW�LPSOLTXpV���ODERUDWRLUHV�IUDQoDLV��

OH�/&7��OH�&(6%,2��OH�ODERUDWRLUH�GHV�6LJQDX[�HW�6\VWqPHV�GH�6XS·(OHF�HW�O·,5(67(�GH

1DQWHV�

&H� WUDYDLO� V·LQVqUH� GDQV� OD� VXLWH� GH� �� WKqVHV� SUpFpGHQWHV�� FHOOHV� GH� 7KLHUU\� &DVWHO� GX

/DERUDWRLUH� &RPPXQ� GH� 7pOpGpWHFWLRQ� &HPDJUHI�(1*5()�� VRXWHQXH� HQ� ������ HW� GH

1LFRODV� )ORXU\� GX�&HQWUH� G·(WXGHV� GH� OD� %LRVSKqUH�� VRXWHQXH� HQ� ������ &HV� WKqVHV�� HQ

SDUWLFXOLHU�� RQW� QRWDPPHQW� GpYHORSSpH� O·LGpH� HW� UpDOLVp� OH� FRXSODJH� G·XQ� PRGqOH

pOHFWURPDJQpWLTXH� GH� GLIIXVLRQ� G·XQ� FRXYHUW� IRUHVWLHU� DYHF� XQ� PRGqOH� GH� FURLVVDQFH

G·DUEUHV�

/D� SUHPLqUH� DQQpH� GH� WKqVH� ���������� D� pWp� HIIHFWXpH� DX� /DERUDWRLUH� &RPPXQ� GH

7pOpGpWHFWLRQ� &HPDJUHI�(1*5()� �/&7�� j�0RQWSHOOLHU� DYHF� SRXU� HQFDGUDQW�0U� $QGUp

%HDXGRLQ��6XLWH�j�VRQ�GpSDUW��OH�WUDYDLO�V·HVW�SRXUVXLYL�j�SDUWLU�G·RFWREUH������DX�&HQWUH

G·(WXGHV� GH� OD� %LRVSKqUH� �&(6%,2��� 805� &156�&1(6�836�� VRXV� OD� GLUHFWLRQ� GH

0DGDPH� 7KX\� /H� 7RDQ� GDQV� OH� FDGUH� G·XQH� FRQYHQWLRQ� GH� WUDQVIHUW� GHV� DFWLYLWpV� GH

UHFKHUFKH�HQ�UDGDU�GX�/&7�DX�&(6%,2�

/RUV�GH�FHWWH�WKqVH��GH�QRPEUHXVHV�FROODERUDWLRQV�RQW�pWp�GpYHORSSpHV�j�WRXV�OHV�VWDGHV

GHV� WUDYDX[�� $ILQ�� G·pFODLUHU� OH� OHFWHXU� j� FH� VXMHW�� OD� WDEOHDX� �� SUpVHQWH� OHV� GLIIpUHQWV

SHUVRQQHV�HW�ODERUDWRLUHV�TXL�RQW�DSSRUWp�OHXUV�FRQQDLVVDQFHV�HW�OHXUV�HIIRUWV��3RXU�SOXV

GH�FODUWp��OHV�WUDYDX[�\�VRQW�VpSDUpV�HQ�IRQFWLRQ�GHV�GLIIpUHQWV�W\SHV�GH�GRQQpHV�XWLOLVpHV

HW�VHORQ�OHV�pWDSHV�GH�OD�PpWKRGRORJLH�HPSOR\pH�
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+876&$7 &$5$%$6

([SpULPHQWDWLRQ

UDGDU

-�0��0DUWLQH]��$�

%HDXGRLQ��7��&DVWHO��1�

6WDFK��/&7�

1��)ORXU\��&(6%,2�

0��+DOOLNDLQHQ�HW�VHV

FROODERUDWHXUV

�+87�²�)LQODQGH�

21)���0HQGH

-�0��0DUWLQH]��$�

%HDXGRLQ��1��6WDFK

�/&7�

7��/H�7RDQ��&(6%,2�

/��8ODQGHU��3��)U|OLQG

HW�OHXUV�FROODERUDWHXUV

�)2$���6XqGH�

21(5$

21)���0HQGH

0HVXUHV

IRUHVWLqUHV

-�0��0DUWLQH]

1��6WDFK

(��0XVKLQ]LPDQD

7��&DVWHO

�/&7�

7��/H�7RDQ

�&(6%,2�

,15$�6FLHQFHV�GX�6RO���0RQWSHOOLHU

21)���0HQGH

&,5$'�$0$3

&HPDJUHI�²�0RQWSHOOLHU

(1*5()

$QDO\VH�GHV

GRQQpHV

-�0��0DUWLQH]

1��)ORXU\

7��/H�7RDQ

�&(6%,2�

0��+DOOLNDLQHQ��0�

0lN\QHQ

�+87�²�)LQODQGH�

-�0��0DUWLQH]

3��0HORQ

7��/H�7RDQ

�&(6%,2�

/��8ODQGHU

�)2$���6XqGH�

0RGpOLVDWLRQ

-�0��0DUWLQH]

1��)ORXU\

7��/H�7RDQ

�&(6%,2�

<��&DUDJOLR�²�-�)�

%DUF]L��&,5$'�$0$3�

3��0HORQ

-�0��0DUWLQH]

7��/H�7RDQ

1��)ORXU\

�&(6%,2�

<��&DUDJOLR�²�-�)�

%DUF]L

�&,5$'�$0$3�

$SSOLFDWLRQ

-�0��0DUWLQH]

7��/H�7RDQ

�&(6%,2�

3��'XUDQG�²�3��'XSODW

�21)�

(��0XVKLQ]LPDQD�²�0�

'HVKD\HV�²�1��6WDFK�²

$��%HDXGRLQ��/&7�

<��&DUDJOLR��&,5$'

$0$3�

7DEOHDX�����5pVXPp�GHV�FROODERUDWLRQV�LQWHUYHQXHV�SHQGDQW�OD�WKqVH�
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����3XEOLFDWLRQV

6L[� SXEOLFDWLRQV� GDQV� GHV� UHYXHV� LQWHUQDWLRQDOHV� DYHF� FRPLWpV� GH� OHFWXUH� RQW� pWp

SUpSDUpHV� GXUDQW� OD� WKqVH�� 4XDWUH� G·HQWUH� HOOHV� VRQW� GpILQLWLYHPHQW� DFFHSWpHV� HW� GHX[

VRQW� VRXPLVHV� HW� HQ� FRXUV� G·H[DPHQ� SDU� OHV� UHYXHV�� 7URLV� SXEOLFDWLRQV� WUDLWHQW� GH

O·DQDO\VH� GHV� GRQQpHV� +876&$7�� XQH� GHV� GRQQpHV� &$5$%$6� HW� GHX[� GH� O·pWXGH� GHV

GRQQpHV�LQWHUIpURPpWULTXHV�(56��

• ©�8QGHUVWDQGLQJ� %DFNVFDWWHU� 0HFKDQLVPV� LQVLGH� WUHH� FDQRS\��� WKHRU\� DQG

H[SHULPHQW�ª

-�0� 0DUWLQH]�� 1�� )ORXU\�� 7�� /H� 7RDQ�� $�� %HDXGRLQ� 0�� +DOOLNDLQHQ�� DQG� 0�

0DN\QHQ��,(((�7UDQVDFWLRQV�RQ�*HRVFLHQFH�5HPRWH�6HQVLQJ��0DUV�������S���������

• ©�/DQGXVH�0DSSLQJ�ZLWK�(56�6$5�,QWHUIHURPHWU\�ª

7��6WUR]]L��3��'DPPHUW��8��:HJP�OOHU��-�0��0DUWLQH]��-��$VNQH��$��%HDXGRLQ��DQG

0�+DOOLNDLQHQ��,(((�7UDQVDFWLRQV�RQ�*HRVFLHQFH�5HPRWH�6HQVLQJ��0DUV�������S�����

����

• ©�(56�,16$5�GDWD�IRU�UHPRWH�VHQVLQJ�RYHU�KLOO\�IRUHVWHG�DUHDV�ª

7��&DVWHO��-�0��0DUWLQH]��$��%HDXGRLQ��8��:HJPXOOHU�� 7�� 6WUR]]L��5HPRWH�6HQVLQJ

(QYLURQPHQW��-XLOOHW�������S�������

• ©�(VWLPDWLRQ�GH�OD�KDXWHXU�GHV�SHXSOHPHQWV�IRUHVWLHUV�SDU�GLIIXVLRPqWUH�UDGDU�ª

-�0��0DUWLQH]��$��%HDXGRLQ��3��'XUDQG��7��/H�7RDQ��1��6WDFK��5HYXH�&DQDGLHQQH�GH

5HFKHUFKH�)RUHVWLqUH��'pFHPEUH�������S�����������

• ©�2Q� WKH� UHWULHYLQJ� RI� IRUHVW� VWHP� YROXPH� IURP� 9+)� 6$5� GDWD��� REVHUYDWLRQ� DQG

PRGHOLQJª

3��0HORQ��-�0��0DUWLQH]��7��/H�7RDQ��1��)ORXU\��/�0�+��8ODQGHU�DQG�$��%HDXGRLQ�

VRXPLV�j�,(((�7UDQVDFWLRQV�RQ�*HRVFLHQFH�5HPRWH�6HQVLQJ

• ©�5HWULHYLQJ� YHUWLFDO� IROLDJH� GLVWULEXWLRQ� XVLQJ� KLJK� UHVROXWLRQ� DLUERUQH

VFDWWHURPHWHU�GDWDª

-�0�� 0DUWLQH]�� 7�� /H� 7RDQ�� (�� 0XVKLQ]LPDQD�� 0�� 'HVKD\HV�� VRXPLV� j� 7UHH

3K\VLRORJ\�
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����6WUXFWXUH�GH�OD�WKqVH

/D�WKqVH�FRPSUHQG�XQ�UpVXPp�GHV�WUDYDX[�HIIHFWXpV��j�SDUWLU�GHV���DUWLFOHV�WUDLWDQW�OHV

pWXGHV� HIIHFWXpHV� VXU� OHV� GRQQpHV� +876&$7� HW� &$5$%$6�� 'HX[� GHV� DUWLFOHV� VRQW

UHJURXSpV� GDQV� OH� FKDSLWUH� ©�([SpULPHQWDWLRQ� HW� PRGpOLVDWLRQ�ª� WDQGLV� TXH� OHV� GHX[

DXWUHV�VRQW�UHJURXSpV�GDQV�OH�FKDSLWUH�©�,QYHUVLRQ�ª��/H�FRUSV�SULQFLSDO�GH�OD�WKqVH�VHUD

FRQFOX�SDU�XQ�FKDSLWUH�SRUWDQW�VXU�OHV�FRQFOXVLRQV�GH�O·pWXGH�HW�VXU�OHV�SHUVSHFWLYHV�GH�OD

WpOpGpWHFWLRQ�UDGDU�DSSOLTXpH�DX[�PLOLHX[�IRUHVWLHUV��(QILQ��OHV�GHX[�DUWLFOHV�WUDLWDQW�GH

O·LQWHUIpURPpWULH�VHURQW�UHJURXSpV�HQ�DQQH[H�

&KDSLWUH�,���5pVXPp�GHV�WUDYDX[

&KDSLWUH�,,���([SpULPHQWDWLRQ�HW�PRGpOLVDWLRQ

Article A
• ©�0HDVXUHPHQWV�DQG�PRGHOLQJ�RI�YHUWLFDO�EDFNVFDWWHU�GLVWULEXWLRQ�LQ�IRUHVW

FDQRS\���ª
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