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5pVXPp � (Q�DYULO�������OD�)UDQFH�D�FRQQX�SOXVLHXUV�pSLVRGHV�GH�JHO�D\DQW�RFFDVLRQQp�GHV�GpJkWV�VXU�OD�TXDVL�
WRWDOLWp�GHV� UpJLRQV�YLWLYLQLFROHV��(Q�%RXUJRJQH�)UDQFKH�&RPWp�� OHV�HIIHWV�GX�JHO�RQW� UHYrWX�XQ�FDUDFWqUH� WUqV�
SRQFWXHO��OHV�SOXV�IRUWV�GpJkWV�pWDQW�REVHUYpV�GDQV�OHV�VRXV�UpJLRQV�YLWLFROHV�WUqV�SUpFRFHV�GH�OD�6D{QH�HW�/RLUH�HW�
GX�VXG�GH�OD�&{WH�GH�%HDXQH��&HWWH�pWXGH�VH�IRFDOLVH�VXU�O¶DQDO\VH�PXOWLVFDODLUH�GH�O¶pYqQHPHQW�JpOLI�WDUGLI�VXUYHQX�
ORUV�GH�OD�QXLW�GX���HW�� DYULO�VXU�XQH�SDUFHOOH�YLWLFROH�ORFDOLVpH�GDQV�OHV�+DXWHV�&{WHV�GH�%HDXQH��/¶DQDO\VH�PHW�
HQ�pYLGHQFH�O¶LPSDFW�GHV�SDUDPqWUHV�ORFDX[��OD WRSRJUDSKLH��OHV�GLVFRQWLQXLWpV�GH�VXUIDFH��HWF���VXU�OD�VWUXFWXUDWLRQ�
VSDWLR�WHPSRUHOOH�GHV�WHPSpUDWXUHV�j�O¶pFKHOOH�SDUFHOODLUH��/¶pSLVRGH�GH�JHO�HVW�FDUDFWpULVp�SDU�GHV�WHPSpUDWXUHV�
QpJDWLYHV��MXVTX¶j����&��DFFRPSDJQpHV�G¶XQH�WUqV�IRUWH�KXPLGLWp�UHODWLYH�GH�O¶DLU��VRXYHQW��������/H�WHPSV�HVW�
SDUWLHOOHPHQW� VWDEOH� pWDQW� VXU� O¶LQIOXHQFH� GHV� FRQGLWLRQV� GpSUHVVLRQQDLUHV� PDUTXpHV� SDU� XQH� FLUFXODWLRQ�
DWPRVSKpULTXH�HQ�IOX[�GX�VXG�RXHVW�

0RWV�FOpV � H[WUrPHV�WKHUPLTXHV ��YDJXHV�GH�IURLG ��YLWLFXOWXUH ��FLUFXODWLRQ�DWPRVSKpULTXH ��LPSDFW�SK\VLRORJLTXH

6XPPDU\� 6SDWLR�WHPSRUDO� G\QDPLF� RI� DQ� H[WUHPH� FROG� HYHQW�� LPSDFW� RI� DWPRVSKHULF FLUFXODWLRQ� RQ� ORZ�
WHPSHUDWXUHV�LQ�WKH�ZLQH�JURZLQJ�RI�%XUJXQG\� 'XULQJ�$SULO������)UDQFH�H[SHULHQFHG�VHYHUDO�IURVW�HYHQWV�WKDW�
FDXVHG�H[WHQVLYH�GDPDJH�WR�DOPRVW�DOO�RI�LWV�ZLQHJURZLQJ�UHJLRQV��,Q�%RXUJRJQH�)UDQFKH�&RPWp�WKH�IURVW�HIIHFWV�
ZHUH� YHU\� SXQFWXDO� DQG� VSDWLDOO\� GLIIXVHG�� WKH� JUHDWHVW� GDPDJH� EHLQJ� REVHUYHG� LQ� WKH� HDUO\� EXG� EUHDNLQJ�
ZLQHJURZLQJ�VXE�UHJLRQV�RI�6D{QH�HW�/RLUH�DQG�WKH�VRXWK�RI�WKH�&{WH�GH�%HDXQH��7KLV�VWXG\�IRFXVHV�RQ�WKH�PXOWL�
VFDODU�DQDO\VLV�RI�WKH�VSULQJ�IURVW�HYHQW�XQGHUZHQW�GXULQJ�WKH�QLJKW�EHWZHHQ�WKH��WK�DQG��WK�RI�$SULO�RQ�D�YLQH\DUG�
SORW�ORFDWHG�LQ�WKH�+DXWHV�&{WHV�GH�%HDXQH�DSSHOODWLRQ��7KH�DQDO\VLV�KLJKOLJKWV�WKH�LPSDFW�RI�ORFDO�SDUDPHWHUV�
�WRSRJUDSK\�� VXUIDFH� GLVFRQWLQXLW\�� HWF��� RQ� WKH� VSDWLR�WHPSRUDO� VWUXFWXULQJ� RI� WHPSHUDWXUHV� DW� D� ORFDO� VFDOH��
'XULQJ�WKH�QLJKW�WHPSHUDWXUHV�GURS�WR����&�ZKLOH�WKH�DLU�UHODWLYH�KXPLGLW\�LQGLFDWHV�D�SHUFHQWDJH�FORVH�WR�IXOO�
VDWXUDWLRQ��7KH�ZHDWKHU�LV�SDUWLDOO\�VWDEOH�EHLQJ�XQGHU�WKH�LQIOXHQFH�RI�ORZ�SUHVVXUH�FRQGLWLRQV�DFFRPSDQLHG�E\�
D�VRXWKZHVW�DWPRVSKHULF�FLUFXODWLRQ�

.H\�ZRUGV� H[WUHPH�ZHDWKHU�HYHQWV��FROG�VQDS��YLWLFXOWXUH��DWPRVSKHULF�FLUFXODWLRQ��SK\VLRORJLFDO�LPSDFW

,QWURGXFWLRQ

/H�FOLPDW�MRXH�XQ�U{OH�PDMHXU�VXU�OH�GpYHORSSHPHQW�SKpQRORJLTXH�GH�OD�YLJQH�HW�OD�SURGXFWLRQ�
GX�YLQ��YDQ�/HHXZHQ�HW�DO����������/D�YLJQH�HVW�LQWLPHPHQW�OLpH�j�VRQ�FDGUH�HQYLURQQHPHQWDO��
pWDQW� ODUJHPHQW� LQIOXHQFpH� SDU� OHV� YDULDWLRQV� GH� WHPSpUDWXUH� SHQGDQW� HW� KRUV� OD� VDLVRQ� GH�
YpJpWDWLRQ� �3DUNHU� HW� DO��� ������� $X[� ODWLWXGHV� PR\HQQHV�� OD� FXOWXUH� GH� OD� YLJQH� HVW�
HVVHQWLHOOHPHQW� PHQDFpH� SDU� O¶RFFXUUHQFH� GH� SKpQRPqQHV� PpWpRURORJLTXHV� H[WUrPHV�� &HV�
pYpQHPHQWV�VH�FDUDFWpULVHQW�SDU�XQ�FKDQJHPHQW�EUXWDO�GH�WHPSpUDWXUH��LPSDFWDQW�OD�SODQWH�HW�
JpQpUDQW�GHV�SHUWHV�GH�UpFROWH�UHQGHPHQW��0DGHOLQ���������/HV�H[WUHPD GH�WHPSpUDWXUH�ORUV�GX�
GpERXUUHPHQW�GH�OD�YLJQH�VRQW�DFFRPSDJQpV�GH�PDQLqUH�IUpTXHQWH�SDU�GHV�SKpQRPqQHV�GH�JHO��
3DU�FRQVpTXHQW��O¶RFFXUUHQFH�GHV�JHOpHV�WDUGLYHV�SHXW�PHQHU�j�GHV�EOHVVXUHV�VXU�OHV�WLVVXV�YHUWV�
GH�OD�YLJQH��PDLV�DXVVL�j�XQH�GLPLQXWLRQ�GX�QRPEUH�GH�JUDSSHV�SDU�SLHG�GH�YLJQH��7URXJKW�HW�
DO���������

¬�O¶pFKHOOH�ORFDOH��OHV�GRPPDJHV�OLpV�j�O¶RFFXUUHQFH�GX�JHO�WDUGLI�VRQW�WUqV�YDULDEOHV�VXU�GHV�
HVSDFHV� UHODWLYHPHQW� UHVWUHLQWV� �&HOOLHU������ ��4XpQRO���������/D� ORFDOLVDWLRQ�GHV�GpJkWV�HVW�
DVVRFLpH�DX[�GLVSDULWpV�VSDWLDOHV�GH�O¶DYDQFHPHQW�SKpQRORJLTXH�GH�OD�YLJQH�HW�GH�OD�JpRJUDSKLH�
GHV�WHPSpUDWXUHV�QRFWXUQHV��/HV�FRQWUDVWHV�VSDWLDX[�GH�WHPSpUDWXUH�VRQW�VRXYHQW�HQJHQGUpV�SDU�
O¶LQWHUDFWLRQ�FRPSOH[H�HQWUH�OHV�SDUDPqWUHV�GH�ODUJH�HW�GH�ILQH�pFKHOOH��%RQQHIR\���������$LQVL��
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OH�ULVTXH�GH�JHO�HVW�IRUWHPHQW�SLORWp�QRQ�VHXOHPHQW�SDU�OHV�GLIIpUHQWV�DVSHFWV� WRSRJUDSKLTXHV�
�DOWLWXGH��LQFOLQDLVRQ�GH�OD�SHQWH��RULHQWDWLRQ�GHV�FRWHDX[��HWF���HW�OHV�FDUDFWpULVWLTXHV�GH�VXUIDFH�
�SUpVHQFH�G¶REVWDFOHV�QDWXUHOV�RX�DQWKURSLTXHV�� PDLV�DXVVL�SDU�OD�FRQILJXUDWLRQ�DWPRVSKpULTXH�
�VWDEOH�SHUWXUEpH��HW�OD�G\QDPLTXH�GHV�PDVVHV�G¶DLU��O¶RULJLQH�GX�IOX[���,O�HVW�GRQF�WUqV�LPSRUWDQW�
GH� FRPSUHQGUH� OD� IDoRQ� GRQW� WRXV� FHV� pOpPHQWV� GX�PLOLHX� SK\VLTXH� LQWHUDJLVVHQW� j� WUDYHUV�
GLIIpUHQWV�QLYHDX[�G¶pFKHOOH�DILQ�GH�VLQJXODULVHU�OHV�VLWXDWLRQV�TXL FRQGXLVHQW�DX�JHO�

/H� SUpVHQW� WUDYDLO� FKHUFKH� j� GLVFHUQHU� OD� G\QDPLTXH� VSDWLR�WHPSRUHOOH� GX� ULVTXH� OLp� j�
O¶RFFXUUHQFH�GX�JHO�DX[�pFKHOOHV�ILQHV�HW�VRQ�LPSDFW�VXU�OD�YLJQH�LOOXVWUpH�SDU�O¶pYqQHPHQW�JpOLI�
VXUYHQX� SHQGDQW� OD� QXLW� GX� ������ DYULO� ����� VXU� OH� WHUULWRLUH� GH� OD� UpJLRQ� YLWLYLQLFROH� GH�
%RXUJRJQH�)UDQFKH�&RPWp�� 3OXVLHXUV� LQGLFDWHXUV� FOLPDWLTXHV� RQW� pWp� FDOFXOpV� j� SDUWLU� GHV�
GRQQpHV�GH�WHPSpUDWXUH�LVVXHV�G¶XQ�UpVHDX�GHV�FDSWHXUV�GpSOR\p�SDU�OH�&HQWUH�GH 5HFKHUFKH�HQ�
&OLPDWRORJLH�HW�FDUDFWpULVp�SDU�XQH�KDXWH�GHQVLWp�VSDWLDOH�HW�XQH�UpVROXWLRQ�WHPSRUHOOH�ILQH�

���0DWpULHO�HW�PpWKRGHV

/¶pWXGH�GH� OD�YDULDELOLWp� ORFDOH�GX� ULVTXH�GH�JHO� D�pWp�PHQpH�DX�VHLQ�G¶XQH�SDUFHOOH�YLWLFROH�
SUpVHQWDQW� GH�PDQLqUH� UpFXUUHQWH� GHV� GpJkWV� OLpV� DX� JHO�� /D� ]RQH� G¶pWXGH�� FRPSRVpH� G¶XQH�
SDUFHOOH�GH�YLJQH�GH�����KD��FDGUH�SRLQWLOOp��HW�G¶XQH�IULFKH�GH�����KD��FDGUH�SOHLQ���VH�WURXYH�DX�
PLOLHX� G¶XQ� HVSDFH� IRUHVWLHU� j� SUR[LPLWp� GX� YLOODJH� GH� 0DJQ\�OqV�9LOOLHUV�� &{WH�G¶2U�� HQ�
DSSHOODWLRQ�+DXWHV�&{WHV�GH�%HDXQH��)LJ�����8QH�GLVFRQWLQXLWp�VSDWLDOH�VRXV�IRUPH�G¶XQ�PXUHW�
HW�G¶XQH�KDLH��ORFDOLVpV�HQ�DYDO�GH�OD�SDUFHOOH�YLWLFROH��VpSDUH�OD�SDUFHOOH�GHV�]RQHV�VLWXpHV�HQ�
FRQWUHEDV�

)LJXUH����5HSUpVHQWDWLRQ�GX�UpVHDX�GH�PHVXUHV�HQ�YXH�DpULHQQH��D��/H�UpVHDX�HVW�FRPSRVpH�GH����FDSWHXUV�PHVXUDQW�
OD� WHPSpUDWXUH� �SRLQWV� URXJHV�� HW� O¶KXPLGLWp� GH� O¶DLU� �FDUUpV� EOHXV�� j� OD� KDXWHXU�GH� OD� YpJpWDWLRQ� ���� FP���/HV�
WULDQJOHV�VXU�OD�FDUWH�UHSUpVHQWHQW�GH�PHVXUHV�GH�WHPSpUDWXUH��WULDQJOH�MDXQH��HW�GH�O¶KXPLGLWp�GH�O¶DLU��WULQJOH�YHUW��
HQ�SURILOV�YHUWLFDX[�
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�����'RQQpHV�FOLPDWLTXHV

/HV�GRQQpHV�RQW�pWp�REWHQXHV�SDU�O¶LQWHUPpGLDLUH�G¶XQ�UpVHDX�GpGLp�GH����FDSWHXUV�LQVWDOOpV�
VRXV�DEULV�QRUPpV�� ,OV�PHVXUHQW� OD�WHPSpUDWXUH��SRLQWV�URXJHV��HW� O¶KXPLGLWp�UHODWLYH�GH�O¶DLU�
�SRLQWV�EOHXV��WRXWHV�OHV����PLQ��)LJ�����/HV�FDSWHXUV��LPSODQWpV�j�OD�KDXWHXU�GH�OD�YpJpWDWLRQ�
����FP���RQW�pWp�GpSOR\pV�GH�IDoRQ�j�DVVXUHU�OD�GLYHUVLWp�HW�OD�FRXYHUWXUH�VSDWLDOH�HQ�SUHQDQW�HQ�
FRPSWH�GLIIpUHQWHV�FRPSRVDQWHV�GX�PLOLHX��WRSRJUDSKLH��RFFXSDWLRQ�GX�VRO��HWF���VXVFHSWLEOHV�
G¶LQIOXHQFHU� OHV�FRQGLWLRQV�FOLPDWLTXHV��$ILQ�G¶DYRLU�TXHOTXHV�SURILOV�YHUWLFDX[�� WURLV�SRVWHV�
VLWXpV�HQ�KDXW�� DX�PLOLHX�HW�EDV�GH� FRWHDX� �WULDQJOHV� MDXQHV�HW�YHUWV�� VRQW� pTXLSpV�GH�VRQGHV�
SODFpHV�VHORQ���KDXWHXUV ���������HW���PqWUHV�

/D�FDPSDJQH�GH�PHVXUHV�FRXYUH�OH�SULQWHPSV�������GX����PDUV�DX��HU�PDL��&HWWH�VDLVRQ�HVW�
XQH� SpULRGH� GH� JUDQGH� YXOQpUDELOLWp� DX[� JHOpHV� WDUGLYHV� SRXU� OD� YLJQH� D\DQW� GpERXUUp�� /D�
FDUDFWpULVDWLRQ�GH�O¶pYpQHPHQW�JpOLI�VXUYHQX�SHQGDQW�OD�QXLW�GH���DX���DYULO������V¶DSSXLH�VXU�
O¶DQDO\VH�GHV�WURLV�YDULDEOHV ��OD�WHPSpUDWXUH�PR\HQQH��7PR\���OD�WHPSpUDWXUH�PLQLPDOH��7PLQ��
HW�OH�QRPEUH�GµKHXUHV�DYHF�XQH�WHPSpUDWXUH�����&��1+*���&HV�YDULDEOHV�XWLOLVpHV�FRPPH�SUR[\�
SRXU�OD�VpYpULWp��O¶LQWHQVLWp HW�OD�GXUpH�GX�JHO��RQW�pWp�FDOFXOpHV�VXU�XQH�SODJH�KRUDLUH�GH���K�j�
SDUWLU�GH�������87&�GX�MRXU�M MXVTX¶DX�������87&�GX�M���

�����'HVFULSWLRQ�WRSRJUDSKLTXH

/D� GHVFULSWLRQ� WRSRJUDSKLTXH� D� pWp� UpDOLVpH� j� SDUWLU� G¶XQ�0RGqOH�1XPpULTXH� GH� 7HUUDLQ�
�017��GH�UpVROXWLRQ�VSDWLDOH���PqWUHV��&H�017�HVW�IRXUQL�SDU�OH�VHUYLFH�JpRPDWLTXH�GH�O¶,*1�
�,QVWLWXW�QDWLRQDO�GH�O
LQIRUPDWLRQ�JpRJUDSKLTXH�HW�IRUHVWLqUH���

$� SDUWLU� GX�017�� O¶LQFOLQDLVRQ� GH� OD� SHQWH� DLQVL� TXH� VRQ� RULHQWDWLRQ� RQW� pWp� FDOFXOpHV� HQ�
V¶DSSX\DQW�VXU�OHV RXWLOV�VWDWLVWLTXHV�G¶XQ�6\VWqPH G¶,QIRUPDWLRQ�*pRJUDSKLTXH��6,*��

/D�WRSRJUDSKLH�GH�OD�]RQH�G¶pWXGH�HVW�UHODWLYHPHQW�KRPRJqQH��FDUDFWpULVpH�SDU�XQH�DOWLWXGH�
FRPSULVH�HQWUH����P�HW����P��VRLW�XQH�DPSOLWXGH�GH���P�HQWUH�OH�KDXW�HW�OH�EDV�GH�FRWHDX��/D�
GLIIpUHQFH�G¶DOWLWXGH�HVW�SOXV�DFFHQWXpH�VXU�O¶D[H�QRUG�VXG����P��TXH�VXU�O¶D[H�RXHVW�HVW����P���
$�FHWWH�GLIIpUHQFH�G¶DOWLWXGH�HVW�DVVRFLp�XQ�SHWLW�FUHX[�WRSRJUDSKLTXH�ORFDOLVp�HQ�SDUWLH�EDVVH�GH�
OD�SDUFHOOH� /D�SHQWH�PR\HQQH�HVW�G¶HQYLURQ�������OpJqUHPHQW�SOXV�IRUWH����± ����HQ�KDXW�GH�OD�
SDUFHOOH�� DORUV� TX¶HOOH� GHYLHQW� IDLEOH� ������� YRLU�PrPH�QXOOH� SOXV� EDV��/D� SDUWLH� YLWLFROH� HVW�
SULQFLSDOHPHQW�H[SRVpH�DX�VXG�RXHVW��WDQGLV�TXH�OD�SDUWLH�HQ�IULFKH�HVW�H[SRVpH�DX�QRUG�HVW�

�����2EVHUYDWLRQV�GHV�GpJkWV�VXU�OD SODQWH

8Q�VXLYL�VDQLWDLUH�D�pWp�UpDOLVp�DILQ�G¶LGHQWLILHU�OHV�GpJkWV�TXL�DXUDLHQW�SX�VXUYHQLU�VXLWH�j�FHW�
pSLVRGH� GH� JHO�� /D� SDUFHOOH� GH� YLJQH� HVW� SODQWpH� HQ�&KDUGRQQD\�� FpSDJH� UHFRQQX� SRXU� VRQ�
GpERXUUHPHQW�WUqV�SUpFRFH�HW�GRQF�VD�JUDQGH�VHQVLELOLWp�DX[�JHOpHV�GH�SULQWHPSV��&HSHQGDQW��OH
VWDGH�SKpQRORJLTXH�SHX�DYDQFp��ERXUJHRQ�GDQV�OH�FRWRQ��FRQMXJXp�j�OD�SUpFRFLWp�GH�O¶pYpQHPHQW�
FOLPDWLTXH��GpEXW�DYULO��RQW�SHUPLV�j�OD�YLJQH�G¶pYLWHU�WRXW�GpJkW�PDOJUp�O¶LQWHQVLWp�GH�O¶pSLVRGH�
JpOLI�����&��

���5pVXOWDWV

'pEXW� DYULO� ������ OD� )UDQFH� VH� WURXYH� VXU� O¶LQIOXHQFH� GH� SOXVLHXUV� SHUWXUEDWLRQV�
DWPRVSKpULTXHV� JpQpUpHV� SDU� OD� SUpVHQFH� G¶XQ� SURIRQG� WKDOZHJ� HQ� DOWLWXGH� �0pWpR�)UDQFH��
������ /H� WHPSV� HVW� JpQpUDOHPHQW� SHUWXUEp�� pWDQW� VRXV� O¶LQIOXHQFH� G¶XQH� FLUFXODWLRQ�
DWPRVSKpULTXH�GH�VXG�RXHVW�TXL�GLULJH��HQ�DOWHUQDQFH�HW�HQ�IRQFWLRQ�GX�SDVVDJH�GHV�V\VWqPHV�
IURQWDX[��GHV�PDVVHV�G¶DLU�DOWHUQDQW�IURLG�HW�FKDXG��/D�FRQILJXUDWLRQ�DWPRVSKpULTXH�VH�VWDELOLVH�
�IDLEOH�YHQW�HW�QpEXORVLWp��DX�FRXUV�GH� OD�QXLW�GX���HW���DYULO��FH�TXL�HQWUDvQH�XQH�EDLVVH�GHV�
WHPSpUDWXUHV�VXU�XQH�JUDQGH�PRLWLp�HVW�GX�SD\V�
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/D�ILJXUH���SUpVHQWH�OD�YDULDWLRQ�VSDWLDOH�GHV�WHPSpUDWXUHV�PR\HQQH�HW�PLQLPDOH��DLQVL�TXH�
GX�QRPEUH�G¶KHXUHV�GH�JHO�SHQGDQW�OD�QXLW�GH���DX���DYULO�������

)LJXUH��� &DUWHV�UHSUpVHQWDQW�OD�YDULDWLRQ�VSDWLDOH�GHV�WHPSpUDWXUHV�PR\HQQHV��D��HW�PLQLPDOHV��E��HW�GX�QRPEUH�
G¶KHXUHV�DYHF�GHV�WHPSpUDWXUHV�����&��F��SHQGDQW�OD�QXLW�GX����DX����DYULO������VXU�OD�]RQH�G¶pWXGH�GH�0DJQ\�
OqV�9LOOLHUV��

/¶DQDO\VH� GH� FHV� WURLV� SDUDPqWUHV� j� O¶pFKHOOH� SDUFHOODLUH�PHW HQ� pYLGHQFH� GHV� FRQWUDVWHV�
WKHUPLTXHV�UHODWLYHPHQW�IRUWV��/HV�WHPSpUDWXUHV�PLQLPDOHV��)LJ��E��HQUHJLVWUpHV�j�OD�KDXWHXU�GH�
OD�YpJpWDWLRQ�VRQW�FRPSULVHV HQWUH�����HW����&��(OOHV�VRQW�QpJDWLYHV�VXU�OD�TXDVL�WRWDOLWp�GH�OD�
]RQH�G¶pWXGH��/D WHPSpUDWXUH�OD�SOXV�EDVVH�D�pWp�UHOHYpH�SDU�OH�FDSWHXU�VLWXp�HQ�EDV�GH�FRWHDX�
�*�6�B7(03���/D� WHPSpUDWXUH� OD�SOXV� pOHYpH� D� pWp�PHVXUpH�SDU� OH FDSWHXU�SRVLWLRQQp� VRXV�
FRXYHUW�YpJpWDO GDQV�OD�SDUWLH�RXHVW�GH�O¶DLUH�G¶pWXGH��*����6SDWLDOHPHQW��O¶pFDUW�WKHUPLTXH�D�pWp�
G¶HQYLURQ� ��&� VXU� O¶HQVHPEOH� GH� OD� ]RQH� HW� GH� ����&� DX� VHLQ� GH� OD� SDUFHOOH� GH� YLJQH�� /D�
VWUXFWXUDWLRQ� VSDWLDOH� GHV� WHPSpUDWXUHV� HVW� IRUWHPHQW� LQIOXHQFpH SDU� OH� SRVLWLRQQHPHQW� GHV�
FDSWHXUV��KDXW�EDV�GH�FRWHDX�� IRUWH�IDLEOH�SHQWH��RULHQWDWLRQ�GX�FRWHDX��HWF���DLQVL�TXH�SDU�OHV�
FRQGLWLRQV�GH�VXUIDFH�HW�SDU�O¶RFFXSDWLRQ�GX�VRO��/RUV�GX�UHIURLGLVVHPHQW�QRFWXUQH��O¶LQFOLQDLVRQ�
GHV�SHQWHV�HQWUDvQH�O¶pFRXOHPHQW�GH�O¶DLU�IURLG�HW�GHQVH�SDU�JUDYLWp��VD�FLUFXODWLRQ�pWDQW�OLPLWpH�
SDU� OD� SUpVHQFH GX� PXUHW� DX� EDV� GH� OD� SDUFHOOH� YLWLFROH�� &HOD� HQJHQGUH� XQH� VLWXDWLRQ�
G¶DFFXPXODWLRQ�G¶DLU�IURLG�GDQV�OH�FUHX[�WRSRJUDSKLTXH��H[DFHUEDQW�DLQVL�OH�ULVTXH�GH�JHO�SRXU�
OHV�SLHGV�GH�YLJQH�ORFDOLVpV�MXVWH�HQ�DPRQW�GH�FH�PXUHW��*DYULOHVFX�HW�%RLV��������

/HV�WHPSpUDWXUHV�PR\HQQHV�GH�OD�MRXUQpH�FRUUHVSRQGDQW�j�FHW�pSLVRGH�JpOLI�VRQW FRPSULVHV�
HQWUH� ����&� HW� ��&� �)LJ��D��� /HXU� GLVWULEXWLRQ� VSDWLDOH� HVW� SULQFLSDOHPHQW� WULEXWDLUH� GH� OD�
YDULDWLRQ� GHV� WHPSpUDWXUHV� PLQLPDOHV� VHQVLEOHPHQW SOXV� pOHYpH� TXH� FHOOH� GHV WHPSpUDWXUHV�
PD[LPDOHV�� FRPPH� FHOD� HVW� IUpTXHPPHQW� REVHUYp� �&DUUHJD�� ������� $LQVL�� OHV� HQGURLWV�
FDUDFWpULVpV�SDU�XQH�7PR\�IDLEOH�VHPEOHQW�rWUH�VRXPLV�j�XQ�UHIURLGLVVHPHQW�QRFWXUQH�EHDXFRXS�
SOXV�SURQRQFp��/HV�7PD[��GXUDQW�OD�MRXUQpH�GX���DYULO��VRQW�UHODWLYHPHQW�EDVVHV�HQ�UHODWLRQ�DYHF�
XQH�QpEXORVLWp�pOHYpH��/D�GXUpH�GX�JHO�HVW�GRQF�SOXV�LPSRUWDQWH�GDQV�OH�FUHX[�WRSRJUDSKLTXH�
TX¶DLOOHXUV��/HV�FDSWHXUV�GpSOR\pV�GDQV�FHW�HQGURLW�RQW�PDUTXp�HQWUH��K�HW���K�GHV�WHPSpUDWXUHV�
DYHF� GHV� YDOHXUV� �� ��&� �)LJ��F��� 'HV� GXUpHV� GH JHO� UHODWLYHPHQW� pOHYpHV� ����K� j� �K�� VRQW�
pJDOHPHQW�REVHUYpHV�VXU�OHV�FDSWHXUV�ORFDOLVpV�HQ�KDXW�GX�FRWHDX��j�SUR[LPLWp�GH�OD�IRUrW��$�QRWHU�
TXH�O¶LQWHQVLWp�GX�JHO�\�pWDLW�SRXUWDQW�VLJQLILFDWLYHPHQW�SOXV�IDLEOH�TX¶HQ�EDV�GH�FRWHDX��&HOD�
SHXW�V¶H[SOLTXHU�HQ�SDUWLH�SDU�O¶DEVHQFH�G¶DSSRUW�FDORULILTXH�SDU�UD\RQQHPHQW�VRODLUH��FH�TXL�
FRQGXLW�j�XQH�SURORQJDWLRQ GX�IURLG�QRFWXUQH�GX�VRO�HQ�PDWLQpH��



;;;,,,qPH &ROORTXH�GH�O¶$VVRFLDWLRQ�,QWHUQDWLRQDOH�GH�&OLPDWRORJLH

ϯϰϳ

/H�IRUW�FRQWUDVWH�WKHUPLTXH�HQWUH�OH�KDXW�HW� OH�EDV�GH�O¶DLUH�G¶pWXGH�VH�PDLQWLHQW� MXVTX¶DX�
OHYHU�GX�VROHLO��FH�TXL�VXJJqUH�OD�PLVH�HQ�SODFH�G¶XQH�SRVVLEOH�VLWXDWLRQ�G¶LQYHUVLRQ�WKHUPLTXH�
GXH DX�UHIURLGLVVHPHQW�QRFWXUQH��)LJ�����&HOD�HVW�FRQILUPp SDU�O¶DQDO\VH�GHV�WHPSpUDWXUHV�HQ�
SURILO� YHUWLFDO� TXL� LQGLTXH� XQH� VWUDWLILFDWLRQ� GH� O¶DLU�� 'HV� GLIIpUHQFHV� WKHUPLTXHV� RQW� pWp�
REVHUYpHV�VXU�O¶HQVHPEOH�GHV�SRVWHV� SOXV RX�PRLQV�SURQRQFpHV�VHORQ�OHV�QLYHDX[�G¶DOWLWXGH HW�
OD�VLWXDWLRQ�WRSRJUDSKLTXH��$LQVL��O¶pFDUW�WKHUPLTXH�HVW�LO�SOXV�IRUW HQWUH�����HW���PqWUHV�TX¶HQWUH�
��HW���PqWUHV��DORUV�TXH�OD�VWUDWLILFDWLRQ�GH�O¶DLU�HVW�SOXV�SURQRQFpH�VXU�OH�SRVWH�ORFDOLVp�GDQV�OH�
FUHX[�WRSRJUDSKLTXH�TXH�VXU�FHX[�VLWXpV HQ�KDXW�HW�HQ�EDV�GX�FRWHDX�������&�HQ�PR\HQQH��

(QILQ�� O¶KXPLGLWp� UHODWLYH�GH� O¶DLU� LQGLTXH�GHV�YDOHXUV�SURFKHV�GH� O¶pWDW�GH�VDWXUDWLRQ�����
������VXU�O¶HQVHPEOH�GH�OD�]RQH��FH�TXL�SHXW�HQJHQGUHU�GHV�VLWXDWLRQV�GH�SUpFLSLWDWLRQ�GH�OD�
YDSHXU�G¶HDX�VXU�OHV�FHSV�GH�YLJQH��/¶KXPHFWDWLRQ�GH�OD�VXUIDFH�GHV�WLVVXV�YHUWV��TXHO�TXH�VRLW�
OH�VWDGH�SKpQRORJLTXH��D�SRXU�HIIHW�OD�PRGLILFDWLRQ�GH�OHXU�VHQVLELOLWp�DX�IURLG��$LQVL��HQ�VLWXDWLRQ
GH�IRUWH�KXPLGLWp�UHODWLYH�GH�O¶DLU� OHV�ERXUJHRQV�HW�OHV�MHXQHV�SRXVVHV�SHXYHQW�rWUH�VXVFHSWLEOHV�
GH�JHOHU�j�GHV�WHPSpUDWXUHV�QHWWHPHQW�SOXV�pOHYpHV��,WLHU�HW�DO���������

)LJXUH����/D�YDULDWLRQ�GHV�WHPSpUDWXUHV�PLQLPDOHV��HQ�RUGRQQpH�JDXFKH��HW�GH�O¶KXPLGLWp�GH�O¶DLU��HQ�RUGRQQpH�
GURLWH��DX�FRXUV�GH�OD�QXLW�GX����DX����DYULO������HQ�KDXW��DX�PLOLHX�HW�HQ�EDV�GH�OD�]RQH�G¶pWXGH�GH�0DJQ\�OqV�
9LOOLHUV��

&RQFOXVLRQV�HW�'LVFXVVLRQ

/H�ULVTXH�GH�JHO�SULQWDQLHU�HW�VRQ�LPSDFW�VXU�OD�YLWLFXOWXUH�RQW�pWp�pWXGLpV�HQ�V¶DSSX\DQW�VXU�
O¶DQDO\VH�GH�OD�YDULDWLRQ�ORFDOH�GHV�WHPSpUDWXUHV�ORUV�GH�OD�QXLW�GH���DX���DYULO������VXU�XQH�
SDUFHOOH� YLWLFROH� GH� 0DJQ\�OqV�9LOOHUV� HQ� +DXWHV� &{WHV� GH� %HDXQH�� /D� JpRJUDSKLH� GX� JHO�
REVHUYpH�j�O¶pFKHOOH�SDUFHOODLUH�HVW� WUqV�FRQWUDVWpH��(OOH�HVW�VWUXFWXUpH�SDU� OD�WRSRJUDSKLH�� OHV�
FDUDFWpULVWLTXHV�GH�VXUIDFH�HW�O¶K\JURPpWULH�GH�O¶DLU��8QH�DFFXPXODWLRQ�G¶DLU�IURLG�HQ�EDV�GH�OD�
]RQH� G¶pWXGH� D� pWp� UHPDUTXpH� SDU� FRQILJXUDWLRQ� DWPRVSKpULTXH� VWDEOH�� HQJHQGUDQW� DLQVL� XQH�
QHWWH�GLIIpUHQFH�WKHUPLTXH�HQWUH�OH KDXW�HW�OH�EDV�GH�FRWHDX�

/D�GHVFULSWLRQ�VSDWLR�WHPSRUHOOH�GH�FHW�pYpQHPHQW�FOLPDWLTXH�PHW�HQ�pYLGHQFH�OH�FDUDFWqUH�
H[FHSWLRQQHO�GH� O¶LQWHUDFWLRQ�HQWUH� OHV�SDUDPqWUHV�GH� ODUJH�HW�GH�ILQH�pFKHOOH�D\DQW�HQJHQGUp�
O¶DSSDULWLRQ� GX� JHO�� /HV� VLWXDWLRQV� JpOLYHV� SULQWDQLqUHV� VRQW� VRXYHQW� IDYRULVpHV� SDU� OHV�
FLUFXODWLRQV�GX�QRUG�RX�G¶HVW��4XHQRO���������&HSHQGDQW��OHV�FRXUWHV�SpULRGHV�G¶DFFDOPLH�HQWUH�
GHX[�SHUWXUEDWLRQV FRQMXJXpHV�DX[�FRQGLWLRQV�UDGLDWLYHV�ORFDOHV�UHQGHQW�SRVVLEOHV�OHV�JHOpHV�SDU�
FLUFXODWLRQ�DWPRVSKpULTXH�GH�VXG�RX�GH�VXG�RXHVW�



*DYULOHVFX HW�DO�

ϯϰϴ

5HPHUFLHPHQWV

/¶pWXGH� D� EpQpILFLp� GX� VRXWLHQ� ILQDQFLHU� GH� &ODLUH� 1DXGLQ�� YLWLFXOWULFH� HW� SURSULpWDLUH� GX�
'RPDLQH� )HUUDQG� 1DXGLQ� j� 0DJQ\�OqV�9LOOHUV� HW� GX� &RQVHLO� 5pJLRQDO� GH� OD� %RXUJRJQH�
)UDQFKH�&RPWp�� 1RXV� UHPHUFLRQV� $OELQ� 8OOPDQ� �%LRJpRVFLHQFHV� &156� �� 8QLYHUVLWp� GH�
%RXUJRJQH��SRXU�VD�SUpFLHXVH�FRQWULEXWLRQ�VFLHQWLILTXH�DX�SURMHW�

%LEOLRJUDSKLH

3DUNHU�$�.���*DUFLD�GH�&RUWD]DU�$WDXUL�,���9DQ�/HHXZHQ�&���	�&KXLQH�,���������$�JHQHUDO�SKHQRORJLFDO�PRGHO�WR�
FKDUDFWHULVH�WKH�WLPLQJ�RI�IORZHULQJ�DQG�YHUDLVRQ�RI�9LWLV�YLQLIHUD�/�$XVW��-��*UDSH�:LQH�5HV�������Q�������������

%RQQHIR\�&�������� 2EVHUYDWLRQ�HW�PRGpOLVDWLRQ�VSDWLDOH�GH�OD�WHPSpUDWXUH�GDQV�OHV�WHUURLUV�YLWLFROHV�GX�9DO�GH�
/RLUH�GDQV�OH�FRQWH[WH�GX�FKDQJHPHQW�FOLPDWLTXH� 7KqVH�GH�GRFWRUDW�GH�O¶8QLYHUVLWp�GH�5HQQHV����)UDQFH�����S�

&DUUHJD�3���������/H�FOLPDW�DX[�pFKHOOHV�ILQHV� 3XEOLFDWLRQV�GH�O¶$VVRFLDWLRQ�LQWHUQDWLRQDOH�GH�&OLPDWRORJLH������
������

&HOOLHU�3�������� 0pFDQLVPHV�GX�UHIURLGLVVHPHQW�QRFWXUQH���DSSOLFDWLRQ�j�OD�SUpYLVLRQ�GHV�JHOpHV�GH�SULQWHPSV� /H�
*HO�HQ�$JULFXOWXUH��,�1�5�$�����������

*DYULOHVFX�&���%RLV�%���������9DULDELOLWp�WKHUPLTXH�DX[�pFKHOOHV�IL[HV�HW�LPSDFWV�VXU�OD�YLWLFXOWXUH���OH�FDV�GX�JHO�
GX����DYULO������VXU�OD�EXWWH�GH�&RUWRQ��5DSSRUW�GH�VWDJH�

,WLHU�%���)OXUD�'���%UXQ�2���/XLVHWWL�-���*DLJQDUG�-�/���&KRLV\�&���/HPRLQH�*���'XUDQG�%���0DVVRQ�6���'HYDX[�0���
HW DO���������$QDO\VH�GH�OD�JpOLYLWp�GHV�ERXUJHRQV�GH�YLJQH��([SpULPHQWDWLRQ�LQ�VLWX�VXU�OH�YLJQREOH�FKDPSHQRLV��
$JURQRPLH�������������

0DGHOLQ��0���������/¶DOpD�JpOLI�SULQWDQLHU�GDQV�OH�YLJQREOH�PDUQDLV�HQ�&KDPSDJQH���0RGpOLVDWLRQ�VSDWLDOH�DX[�
pFKHOOHV�ILQHV�GHV�WHPSpUDWXUHV�PLQLPDOHV�HW�GHV�pFRXOHPHQWV�GH�O¶DLU��7KqVH�GH�GRFWRUDW�������

0pWpR�)UDQFH��������%XOOHWLQ�FOLPDWLTXHV�TXRWLGLHQQHV��85/��KWWSV���GRQQHHVSXEOLTXHV�PHWHRIUDQFH�IU��

4XpQRO�+��� ������&OLPDWRORJLH� DSSOLTXpH� DX[� pFKHOOHV� VSDWLDOHV� ILQHV �� LQIOXHQFH� GHV� KDLHV� EULVH�YHQW� HW� G¶XQ�
UHPEODL� IHUURYLDLUH�VXU� OH�JHO�SULQWDQLHU�HW� O¶pFRXOHPHQW�GX�PLVWUDO� 7KqVH�GH�'RFWRUDW�867/��(GLWLRQ�$157��
,6%1�������������������������S�

4XpQRO +���3ODQFKRQ�2���:DKO�/���������0pWKRGHV�G¶LGHQWLILFDWLRQ�GHV�FOLPDWV�YLWLFROHV��%XOOHWLQ�GH�OD�6RFLpWp�
*pRJUDSKLTXH�GH�/LqJH��������������

7URXJKW�0�&�7���+RZHOO�*�6���&KHUU\�1���������3UDFWLFDO�FRQVLGHUDWLRQV�IRU�UHGXFLQJ�IURVW�GDPDJH�LQ�YLQH\DUGV��
5HSRUW�WR�1HZ�=HDODQG�:LQHJURZHUV��1HZ�=HDODQG�:LQHJURZHUV��$XFNODQG��1HZ�=HDODQG�

9DQ�/HHXZHQ�&���)ULDQW�3���&KRQH�;���7UHJRDW�2���.RXQGRXUDV�6���'XERXUGLHX�'��� ������,QIOXHQFH�RI�FOLPDWH��
VRLO��DQG�FXOWLYDU�RQ�WHUURLU��$PHULFDQ�-RXUQDO�RI�(QRORJ\�DQG�9LWLFXOWXUH�����������������


